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MAT237 : Courbes paramétrées et équations différentielles

ECTS : 6

Travail personnel conseillé : 60.00 heures

Travail encadré : 60 heures

Mots Clés : Courbes et surfaces paramétrées. Intégrales curvilignes. Equations différentielles et calcul variationnel.
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Yves Carriere
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UE obligatoire dans les parcours : 
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Contenu 

Pré requis pour cette Ue :

MAT128 et MAT129

Programme résumé :

Compétences visées :

Etude des courbes (paramétrées), résolution d'équations différentielles, calcul d'extrema

Volumes horaires 

Cours Magistral (CM) 21.00
Travaux Dirigés (TD) 33.00
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Courbes et surfaces paramétrées, courbes en coordonnées polaires.Intégrales curvilignes, longueur d'arc.Equations différentielles x'=f(t,x) et calcul variationnel.
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Ce document est basé sur les textes des cours de José BERTIN, Hervé PAJOT et Dietrich HAFNER. Il a pour but de permettre aux enseignants de TD et à tout autre intéressé de connaitre le contenu et le déroulement du cours.
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Sticky Note
PLAN du 7/9/2010
-Fonctionnement (Planning, Sommaire, CM, TD, TP, CC1, CC2, ET, Liste, Polycopie, PREPARATION...)
-§ 1. Courbes parametrèes et équations cartésiennes  
-Exemples de base et définitions
-Etude d'une courbe
-Cycloïde et hypocycloïde (mouvement d'un point fixe sur un cercle de rayon r<1 qui roule sans glisser à l'intérieur du cercle unité), avec visualisation en MAPLE
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Travaux Pratiques (TP) 6.00
CM et TD intégrés (CTD) 0.00
CM et TP intégrés (CTP) 0.00
Sortie sur le Terrain (ST) 0.00
Heures encadrées 60
Travail personnel estimé 60.00

Modalités d'évaluation 

Epreuves de Contrôle Continu :

Type Nature Coefficient
CC1 0.20
CC2 0.20

Epreuves Terminale 1ère et 2ème session (ET) : 

Type Nature Coefficient Durée
ET Epreuve écrite 0.60 2h

NB : En cas de désaccord, ce sont les coefficients porté sur le réglement d'examen de la Licence qui prévalent.

Calcul de la note d'UE : 

Les modalités de calcul des notes finales sont les mêmes en session 1 et en session 2. La note d'examen terminal de
session 2 remplace éventuellement celle de session 1.

Les notes de contrôle continu sont reportées. La note finale de l'UE est une moyenne pondérée des notes de contrôle
continu (CC1 et CC2) et de la note d'examen terminal (ET), calculée selon la règle suivante.

Règle 2 :
la meilleure entre la note d'examen et la moyenne pondérée des trois notes CC1, CC2 et ET avec leurs coefficients. 
NF = Max{ET, (noteCC1*coeffCC1+noteCC2*coeffCC2+noteET*coeffET)}

Mentions LégalesDépartement Licence Sciences et Technologies (DLST)  480 avenue centrale Domaine
Universitaire, BP 53, 38041 GRENOBLE Cedex 9  Tel 04 76 51 45 63

panchish
Text Box
                             Sommaire

Cours N1 Mardi 7 septembre 2010, 17h-18h30, Amphi A1 Chapitre 1    
      Chapitre 1                                                                                             p.3
Cours N2 Jeudi 9 septembre 2010, 13h30-15h, Amphi D2                       p.6
Cours N3 Vendredi 17 septembre 2010, 13h30-15h, Amphi A2               p.11
Cours N4 Vendredi 24 septembre 2010, 13h30-15h, Amphi A2               p.17
Cours N5 Vendredi 1 octobre 2010, 13h30-15h,  Amphi A2                     p.23
Cours N6 Vendredi 8 octobre 2010, 13h30-15h, Amphi A2                      p.27
Cours N7 Vendredi 15 octobre 2010, 13h30-15h, Amphi A2                    p.31
Cours N8 Vendredi 22 octobre 2010, 13h30-15h, Amphi A2                    p.35
   Chapitre 2     Révision pour CC1+
Cours N9 Vendredi 12 novembre 2010, 13h30-15h, Amphi A2               p.37
Cours N10 Vendredi 19 novembre 2010, 13h30-15h, Amphi A2             p.59         
Cours N10 Vendredi 19 novembre 2010, 13h30-15h, Amphi A2 (suite)  p.71
Cours N11 Vendredi 26 novembre 2010, 13h30-15h, Amphi A2              p.81
CC2 Vendredi 3 décembre 2010, 13h30-15h, Amphi A2                          
      Chapitre 3                                                                                           p.85
Cours N12 révision Vendredi 10 décembre 2010, 13h30-15h, Amphi A2p.85



panchish
Text Box
 2

panchish
Text Box



Courbes paramétrées 1

MAT 233a - 06/07 Chapitre 1
Courbes paramétrées dans le plan, Intégrales curvilignes

§ 1 Courbes paramétrées

1.1 Equation cartésienne, représentation paramétrique

Dans de nombreuses situations, Mécanique, Physique, et bien sûr en Mathématiques
!, on est conduit à étudier un point de Rn qui se déplace en fonction d’un paramètre,
le temps. Il décrit une trajectoire, ou une ”courbe”, n est le nombre de paramètres du
”point”. On étudie dans ce chapitre les premiers aspects des courbes planes ( n = 2 ).

Dans le plan de coordonnées cartésiennes x, y , on sait écrire l’équation cartésienne
d’une droite: ax + by + c = 0 . On sait classiquement représenter paramétriquement la
même droite:

t 7→ t

(
α
β

)
+
(

γ
δ

)
Le vecteur

(
α
β

)
est un vecteur directeur de la droite. On peut prendre (α, β) = (b,−a) .

Le vecteur (a, b) donne la direction normale de la droite.
Un cercle de centre (a, b) de rayon r > 0 est visuellement assimilé à l’ensemble des

points M = (x, y) à la distance r de O = (a, b) . D’où l’équation

(x− a)2 + (y − b)2 = r2

Le cercle admet une représentation paramétrique simple

x = a + r cos t, y = b + r sin t, t ∈ [0, 2π]

Noter que plus que l’image, le cercle lui-même, cette représentation donne la position
du point de paramètre t . De la même manière on peut étudier de nombreuses courbes
planes données, soit par une équation paramétrique, soit une équation cartésienne (plus
compliqué). L’ellipse de centre (0, 0) et de longueurs d’axes a > b > 0 a par exemple
pour représentation paramétrique

x = acos t, y = bsin t

et pour équation cartésienne x2

a + y2

b = 1 . Un exemple que nous étudierons en détail
dans la suite est la fameuse cyclöıde qui sous forme paramétrique est la courbe plane

x = r(t− sin t), y = r(1− cos t)

Cette courbe décrit la trajectoire d’un point fixe d’un cercle qui roule sans glisser sur
une droite, par exemple la valve d’une roue de vélo. Si le cercle roule à l’intérieur (resp.
extérieur) d’un autre cercle, le point décrit une courbe appelée (hypo)cyclöıde, resp.
(epi)cyclöıde. Ces courbes connues depuis longtemps (Galilee, Roberval, Bernoulli, ...),
sont liées à de nombreux problèmes.
Par exemple taper ”cycloide” sur Google, permet de se convaincre de l’universalité de ces courbes. On pourra
utiliser le lien vers l’encyclopedie Wikipedia, ou le site mathcourbe pour des figures dynamiques, ainsi qu’une
notice historique.
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2 § 1

? Comme dans le cas classique, graphe d’une fonction y = f(x) , étudier une courbe
revient à traiter dans l’ordre les point suivants:

1 - étudier les variations des fonctions coordonnées (tableau des variations),
2 - étudier les branches infinies (asymptotes)
3 - faire une étude locale autour de certains points ”singuliers”,
4 - effectuer eventuellement une étude globale-locale, longueur, courbure, etc..

On va d’abord s’occuper des points 1) à 3).

1.2 Propriétés locales des courbes paramétrées

On se place dans Rn avec un système de coordonnées

x = (x1, · · · , xn)

et muni de la structure euclidienne usuelle. On pourra être amené à effectuer des change-
ments de coordonnées (dans le cours R2 essentiellement).

Définition 1.1

1) Soit I une partie de R (réunion d’un nombre fini d’intervalles disjoints). Une
courbe paramétrée tracée dans Rn et définie sur I , est la donnée d’une fonction
(vectorielle)

f : t 7→ f(t) = (x1(t), · · · , xn(t))

On dit que t est le paramètre (communément le temps), et que l’image f(I) ⊂ Rn

le graphe ou trajectoire. Si n = 2 , on parle de courbe plane, et si n = 3 de courbe
dans l’espace; au-dela on ne dit plus rien !. Pour une courbe plane, on écrira le plus
souvent f : t 7→ (x(t)), y(t)) , et pour courbe de l’espace t 7→ (x(t), y(t), z(t)) , ceci
pour éviter les indices.
2) La courbe t 7→ f(t) est continue (resp. dérivable, k -fois dérivable), si les
fonctions coordonnées xi(t) sont continues (resp. dérivables, k -fois dérivables).

A partir de maintenant n = 2 . Les coordonnées sont notées (x, y) , et (−→i ,
−→
j )

est le repère orthonormé canonique du plan R2 .

Exemple 1.1 :
La courbe paramétrée t 7→ (t, y(t)) est le graphe de la fonction scalaire x →

y(x) . La question classique de l’étude du graphe d’une fonction scalaire d’une variable
x 7→ y = f(x) rentre dans le cadre présent. On notera qu’en général une courbe plane
n’est pas le graphe d’une fonction scalaire. Par exemple la courbe x(t) = x0 + at, y(t) =
y0 + bt représente la droite passant par le point (x0, y0) et de vecteur directeur (a, b) .
C’est le graphe d’une fonction scalaire que si a 6= 0 .

Exercice 1 Le cercle (de rayon 1) x = cos t, y = sin t est-il le graphe d’une fonction scalaire
?. Solution: Non, car si on considère le graphe de x 7→ f(x) , qui est la courbe paramétrée
t 7→ (t, f(t)) , on voit que toute droite verticale x = t = cte coupe le graphe en un seul point. Ce
n’est pas le cas pour un cercle.

Exercice 2 Ecrire l’équation de la droite D′ passant par (1, 1) et perpendiculaire à la droite
x(t) = x0 + at, y(t) = y0 + bt . En donner une représentation paramétrique. Solution: ax+by =
a+b. Une représentation paramétrique est x = bt + 1, y = −at + 1 .
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Courbes paramétrées 3

Exemple 1.2 :
(Re La cyclöıde) C’est un exemple apprécié de courbe paramétrée. Une cy-

clöıde est en toute généralité la courbe décrite par un point fixe d’un cercle qui roule
sans glisser sur ou dans un autre cercle, ce cercle fixe pouvant être une droite. Traitons
d’abord ce dernier cas.
Soit un cercle C de rayon r qui roule sans glisser (dans le sens positif) sur l’axe des
x . On fixe un point M de C , et on étudie la trajectoire de ce point lors du glissement.
On peut supposer que pour t = 0 , M = M(0) = (0, 0) est à l’origine. Il faut choisir un
paramètre. Soit I le centre du cercle qui roule, noter qu’il reste sur la droite y = r , et
soit H le point de contact de ce cercle avec l’axe des x . La position de M est fixée
par l’angle t = ̂(IM, IH) qui est ”l’angle de roulement”, donc tel que

rt = OH

abscisse de H . Il est facile de trouver les coordonnées de M(t) en fonction de t (le
faire), on trouve:

x(t) = r(t− sin t), y(t) = r(1− cos t)

Indication: pour calculer les coordonnées de M(t) , on peut d’abord se placer dans le
repère de centre I , le centre du cercle. Alors

M(t) = r

(
t + cos(

3π

2
− t) , 1 + sin(

3π

2
− t)

)
d’où le résultat. r

Exemple 1.3 :
L’(hypo)cyclöıde Hq : Maintenant on considère le roulement (sans glisse-

ment)d’ un cercle γ de rayon r ∈ [0, 1] à l’intérieur du cercle unité. Le nom remonte
semble t’il à Galilée.

On pose q = 1
r > 1 . On fixe un point M de γ , il décrit dans le mouvement

une (hypo)cyclöıde, dont on cherche une représentation paramétrique. On prend comme
paramètre l’angle polaire θ ∈ R (ou [0, 2π] ) du point de contact H(θ) = (cos θ,sin θ)
du cercle γ avec le cercle fixe. On suppose que M(0) = H(0) = (1, 0) .
i) Les coordonnées du centre I(θ) de γ au temps θ sont

((1− r)cos θ, (1− r)sin θ)

ii) Si ϕ = ̂M(θ),H(θ) , la longueur de l’arc M(θ)H(θ) de γ qui est rϕ doit être égale
à la longueur de l’arc θ = H(0)H(θ) du cercle unité, donc la relation

θ = rϕ

iii) On peut trouver les coordonnées de M(θ) comme suit. Posons
−→u = cos θ

−→
i + sin θ

−→
j , −→v = −sin θ

−→
i + cos θ

−→
j

On a
−−−−−−→
I(θ)M(θ) = r(cosϕ−→u − sinϕ−→v ) . D’autre part

−−−→
OI(θ) = (1− r)(cos θ

−→
i + sin θ

−→
j )

De la relation de Chasles
−−−−→
OM(θ) =

−−−→
OI(θ) +

−−−−−−→
I(θ)M(θ) on tire par substitution

f(θ) =
−−−−→
OM(θ) = ((1− r)cos θ + r cos(ϕ− θ) , (1− r)sin θ − r sin(ϕ− θ))

En conclusion, si on fait le choix de θ comme paramètre

f(θ) =
(

(1− r)cos θ + r cos(
θ

r
− θ) , (1− r)sin θ − r sin(

θ

r
− θ)

)
Pour r = 1

3 , la représentation paramétrique est

x =
2
3
cos θ +

1
3
cos 2θ , y =

2
3
sin θ − 1

3
sin 2θ
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{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{PSTYLE "Normal" -1 0 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 

2 2 1 1 1 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Output" -1 

11 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 3 0 

0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" -1 -1 "

Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 2 0 1 }

}

{SECT 0 {EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 75 "restart:with(plots):

plot([cos(t), sin(t), t=0..2*Pi], scaling=CONSTRAINED);" }}{PARA 13 "

" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$\"\"\"\"

\"!$F*F*7$$\"3w\"4hRPij!**!#=$\"3Ikwb#=y_O\"F/7$$\"3E8J#))4-Qn*F/$\"3%

[#\\ff*)GLDF/7$$\"3-N5')yke[#*F/$\"3gLj&[K5J!QF/7$$\"3?goz=42`')F/$\"3

j9NXR4U7]F/7$$\"3Sb](G._U!zF/$\"3t_H-qceDhF/7$$\"3_\\$R'oTd#3(F/$\"3!G

O#*3qU&fqF/7$$\"3?H$>jubk6'F/$\"3!\\@@&\\!>8\"zF/7$$\"3VGuIc:x5]F/$\"3

-$>p(Qh-a')F/7$$\"37C3nW'R,#QF/$\"3aK+16bcT#*F/7$$\"3$oY@iF'QDDF/$\"3s

&Q\"[M\"oen*F/7$$\"3OB^hAo8X8F/$\"33)fVPO<\"4**F/7$$!3+qB/u(p5(f!#@$\"

2%HhJ<#)******!#<7$$!33)\\T#fB[i8F/$\"3ap%>wGZn!**F/7$$!3)e:d.:#=YEF/$

\"3PA>=\\D`V'*F/7$$!3%*yV1J*3Jx$F/$\"3IzF#e`m3E*F/7$$!3V(\\AOF:B/&F/$

\"3vU'yI2&oN')F/7$$!3[igNw%*[RgF/$\"3!G;)RQ+BqzF/7$$!3/XUwYjJ*3(F/$\"3

AfvOg?x_qF/7$$!3&=e_b?/U!zF/$\"3u3<J%QZc7'F/7$$!3w!G5)RnIf')F/$\"3D%H$

\\4/k,]F/7$$!3/`k8ti$4B*F/$\"3In'[*>HvXQF/7$$!3!p!RS4Nij'*F/$\"3o$p9m#

Q%=d#F/7$$!3#p(pT>+.2**F/$\"31V?00]Ug8F/7$$!3/gKG4>&*****F/$\"3vCA\\O%

485$!#?7$$!3__Is=!Q%3**F/$!3q#4*>c=8]8F/7$$!3)>b`sYlSn*F/$!3UNbFGIGKDF

/7$$!37_J.8AEj#*F/$!3q4&=j`Bsw$F/7$$!3%\\F)4Kh=u')F/$!3kENX')3zv\\F/7$

$!3EB*z7xng%zF/$!37W(H!pUCrgF/7$$!3XD84Pfc5rF/$!3Y?#o?\"yMJqF/7$$!3!Q%

y6Ike[gF/$!3)4j2yeGL'zF/7$$!3g@UD=%)o!*\\F/$!3I_Mh6Mil')F/7$$!3o+1s\"[

\"ysPF/$!3#\\IN,%***4E*F/7$$!30yCH\"el'3EF/$!3=V>(fp[Pl*F/7$$!3g67Cvnc

\"H\"F/$!3;$RoI*>C;**F/7$$!3EzyOHMQdIFas$!3W1O#>E`*****F/7$$\"3GIAj`Ks

(G\"F/$!3lYZ3X=u;**F/7$$\"3EKRqX8/bDF/$!3U$[o%H'z!o'*F/7$$\"3@%)yb&Q)z

NQF/$!36.2<#>x]B*F/7$$\"3O7w4w0I.]F/$!3wHgb5wMe')F/7$$\"3@\\#)[*R]$4hF

/$!3/a*[=H2o\"zF/7$$\"33/wY'Q+$*4(F/$!3)4d)eg?sUqF/7$$\"3[f=s$Ry,!zF/$

!3D1$H<bQ38'F/7$$\"3%*R,@;vLu')F/$!3e>)zD(p_v\\F/7$$\"3!G$e@`4+D#*F/$!

3i&>2ndo*fQF/7$$\"31mGAp))oa'*F/$!3%)f]nRQ=0EF/7$$\"3@zb'f`bp!**F/$!3/

up91t'4O\"F/7$F($\"36YKhSr8/#)!#F-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%+AX

ESLABELSG6$Q!6\"Fc[l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF\\

\\l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 16 "##l'Hypocyclo\357de" }

}{PARA 0 "> " 0 "" {MPLTEXT 1 0 194 "restart:with(plots):\nr:=4/7;\nP1

:=plot([ cos(t), sin(t),t=-Pi..Pi], color=green):\nP2:=plot([((1-r)*co

s(t)+r*cos((1/r-1)*t)), ((1-r)*sin(t)-r*sin((1/r-1)*t)),t=-10*Pi/r..10

*Pi/r]):\ndisplay(P1,P2);" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uB

O1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/[

'e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!f$4U7]F17$$!3H9yQN?D/z

F1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.

A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4

bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt6

4**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"3S#ox^N#[i8F1$!39p$y\"

)GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3

E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(

zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F1

7$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$

\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"

3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$

\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"

3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%zF1$\"3e7-xlUCrgF17$$

\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"3/fkK&eGL'zF17$$\"3!

)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$

\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F
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#############################\n# Chapitre 2 (illustration-motivation)
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4 § 1

On montrera à titre d’exercice que si r = 1
4 , la fonction f(θ) admet la forme simple

M(θ) = (cos3 θ , sin3 θ)

On parle alors de la courbe H4 comme d’une aströıde.
Explicitons le vecteur tangent au point de paramètre θ . Un calcul élémentaire conduit
à

f(θ) = r(1− r)
(
−sin θ − sin(

1− r

r
θ) , cos θ − cos(

1− r

r
θ)
)

Sous forme complexe, et pour utilisation ultérieure, on trouve

f ′(θ) = ir(1− r)(eirθ − e−i 1−r
r θ)

Le cas r = 1
2 est particulier, on trouve comme courbe le diamètre [−1, 1] du cercle fixe,

dit diamètre de La Hire. Voici deux exemples H3 et H 3
11

, l’indice q signifie que r = 1
q .

On reviendra sur H3 .
Figure 2

¶- En général on évitera de confondre une courbe paramétrée t 7→ f(t) avec
sa représentation graphique ou image f(I) ⊂ Rn . Une courbe paramétrée est une
fonction t 7→ f(t) , relativement à laquelle on va s’autoriser cependant une certaine
flexibilité, à savoir la possibilité de changer le paramètre (voir section de dessous).
Donc on fixe le principe selon lequel changer le paramètre ne change pas la courbe.

Changement de paramètre
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Courbes paramétrées 5

Soit une application ϕ(s) : J → I , J étant toujours un intervalle, ou une
réunion d’un nombre fini d’intervalles. On dit que l’on a un changement de paramètre si
ϕ est une bijection de J sur I , et si ϕ et la fonction réciproque ϕ−1 (qui est définie)
sont dérivables. On sait que cela sera le cas si ϕ′(s) 6= 0 ∀s ∈ J (souvent cette dérivée
aura un signe constant sur J , par exemple si J est un intervalle). La fonction composée
s → g(s) = f(ϕ(s)) est une nouvelle courbe paramétrée dite déduite de t 7→ f(t) par
changement de paramètre t = t(s) . On verra qu’il n’y a pas lieu de distinguer les
deux courbes t → f(t) et s → g(s) = f(t(s)) . Dans la section suivante on verra qu’il y
a sous certaines conditions un paramètre ”plus beau” que les autres: la longueur d’arc.

Exemple 1.4 :

Soit la courbe paramétrée (plane) x(t) = 1−t2

1+t2 , y(t) = 2t
1+t2 , avec I = R .

Posons t = tan s
2 , avec J =]− π, π[ . Du fait des relations

sin s =
2 tan s

2

1 + tan2 s
2

, cos s =
1− tan2 s

2

1 + tan2 s
2

on voit que la courbe (x(t), y(t)) n’est autre que le cercle privé du point (−1, 0) . On
peut observer que le point de paramètre s , est le second point d’intersection de la droite
passant par (−1, 0) , d’angle polaire s

2 avec cercle. Faire le dessin !.r
Exercice 3 Soit la courbe plane x = t+ 1

t , y = t− 1
t (t > 0) . Montrer que par un changement

de paramètre, cette courbe se transforme en x = 2ch s , y = 2sh s .
Solution Posons t = es ; alors vu que ch s = es+e−s

2 = e2s+1
2es et sh s = es−e−s

2 = e2s−1
2es , le

résultat est clair.

Exercice 4 Décrire paramétriquement de deux manières différentes la branche x > 0 de
l’hyperbole équilatère xy = 1 . Indication: l’une des représentations peut être x(t) = ch t −
sh t, y(t) = ch t + sh t .

1.3 Vecteur tangent, Tangente

On fixe une courbe paramétrée t → f(t) ∈ Rn définie sur I . Rappelons que la
dérivée de f(t) (ou x(t) ) au point de paramètre t , est f ′(t) = (x′1(t), · · · , x′n(t)) ∈ Rn

(on écrit aussi x′(t) , ou bien ẋ(t) , ou bien dx
dt , etc. La dérivée k -ième, si elle est

définie, est f (k)(t0) = (x(k)
1 (t0), . . . , x

(k)
n )(t0) , ou sous forme de vecteur colonne ( n = 2 )

fk(t0) =
(

x(k)(t0)
y(k)(t0)

)
Définition 1.2

1- Le point t = t0 de courbe t 7→ f(t) est dit régulier (resp. stationnaire) si
f ′(t0) 6= 0 (resp. = 0) .
2 - La tangente en un point régulier de paramètre t0 , est la droite passant par
x(t0) de vecteur directeur x′(t0) . Le vecteur x′(t0) est le vecteur tangent au point
de paramètre t0 , souvent appelé le vecteur vitesse en t0 . Le vecteur tangent est
donc un vecteur directeur de la tangente.

¶- On prendra garde au fait que le vecteur tangent au point de paramètre t0
dépend réellement du paramétrage, mais pas sa direction (voir dessous).

Remarque 1.1 :
1- L’équation paramétrique de la tangente est

t 7→ (x1(t0) + tx′1(t0), . . . , xn(t0) + tx′n(t0))

Noter que si n ≥ 3 , une droite ne peut être définie par une seule équation et donc est
plus commodément décrite par une équation paramétrique; penser par exemple qu’une
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6 § 1

droite de R3 par exemple est réalisée comme une intersection de deux plans, donc deux
équations !):
2- Si on effectue un changement de paramètre t = t(s) , alors on a

df
ds = df

dt ×
dt
ds

qui exprime un changement du vecteur vitesse mais pas de la direction, donc la tangente
est insensible à un changement de paramètre, comme il se doit.
3- Le vecteur vitesse (= vecteur tangent) admet l’interprétation (= définition) usuelle

x′(t0) = limt→t0,t6=t0
x(t)−x(t0)

t−t0

On peut donc écrire pour |t− t0| petit x(t) = x(t0) + (t− t0)x′(t0) + ◦(|t− t0|) .

Exemple 1.5 :
Soit l’hyperbole équilatère x(t) = t , y(t) = 1

t (t 6= 0) . La tangente au point de
paramètre t0 a pour vecteur directeur (1,− 1

t20
) , son équation cartésienne est x− y

t20
=

t0 − 1
t30

.

Si on considère le vecteur vitesse (= vecteur tangent) à l’Aströıde H4 dans la
représentation paramétrique donnée au-dessus, on trouve pour ses coordonnées

x′(θ) = −3cos2 θ sin θ , y′(θ) = 3sin2 θ cos θ

C’est un vecteur proportionnel à (−cos θ , sin θ) . Noter que les points singuliers sont
les points sur les axes.

Exercice 5 La Lemniscate: On considère l’hyperbole équilatère xy = 1 . En un point M
de l’une des branches de l’hyperbole, on considère la tangente. Soit alors la droite normale à la
tangente issue de l’origine. Cette normale coupe la tangente en N . Montrer que lorsque M
varie, N décrit une courbe dont on explicitera une représentation paramétrique, en fonction d’un
paramètre de son choix. Cette courbe est une ”lemniscate”.

Solution: le vecteur tangent en le point de paramètre t0 est τ =
(

1
−1
t20

)
, une direction normale

est donc n =
( 1

t20
1

)
. L’équation cartésienne de la tangente est

x− t0
1

=
y − t−1

0

−t−2
0

soit (x− t0) + t0(yt0 − 1) = 0 . La droite normale issue de l’origine est donnée paramétriquement
par x = αt20, y = α ( α est le paramètre). Le point N a pour coordonnées

N =
(

2t−1
0

t20 + t−2
0

,
2t0

t20 + t−2
0

)
Il est facile d’en déduire que les points de cette courbe satisfont à l’équation ( dite cartésienne)

((x2 + y2))2 = 16xy(4− xy)
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Courbes paramétrées 7

Remarque 1.2 :
(Pour le Ch 2) Il arrive que la courbe paramétrée f : x = x(t), y = y(t) soit

donnée par une équation cartésienne connue, qui est une fonction de deux variables
F (x, y) telle que

F (x(t), y(t)) = 0 (∀t ∈ I)

La fonction F est supposée de classe C1 au moins.

Proposition 1.1
Supposons qu’au point (x0, y0) de paramètre t0 , le gradient de F est non nul, alors
le vecteur tangent est proportionnel au vecteur

gradF (x0, y0) =
(

∂F
∂x (x0, y0) , ∂F

∂y (x0, y0)
)

Démonstration:

On a identiquement en t , F (x(t), y(t)) = 0 , donc d
dt (F (x(t), y(t))) = 0 . Par

l’expression de cette dérivée de fonctions composées, on trouve

x′(t0)
∂F

∂x
(x0, y0) + y′(t0)

∂F

∂y
(x0, y0) = 0

Or cette relation exprime bien la proportionalité des deux vecteurs invoqués. n

Exemple 1.6 :
Soit l’hypocyclöıde (exemple 1.3) avec le choix de r = 1

n (n ≥ 3) . Les points
singuliers sont donnés par l’équation d’annulation du vecteur tangent

e
iθ
n = e

−i(n−1)θ
n ⇐⇒ einθ = 1

Il y a n points stationnaires sur le cercle fixe, sommets du polygone régulier à n sommets
.

Formule de taylor

On fixe n = 2 . On fait l’hypothèse que la fonction f(t) = (x(t), y(t)) admet
des dérivées jusqu’à l’ordre k ≥ 1 au point t0 , c’est à dire x et y ont de telles dérivées
. Alors la formule de Taylor bien connue pour les fonctions scalaires d’une variable est
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8 § 1

encore valable (sous une certaine forme) pour les fonction vectorielles d’une variable.
Rappelons que pour une fonction scalaire t 7→ f(t), définie sur [t0, t0 + h] , et k fois
dérivable sur ]t0, t0 + h[ , et pour un certain θ = θ(h) ∈]0, 1[ :

f(t0 + h) = f(t0) + hf ′(t0) + . . . +
1

(k − 1)!
hk−1f (k−1)(t0) +

1
k!

hkf (k)(t0 + θh)

en particulier cela donne pour |h| petit

f(t0 + h) = f(t0) + hf ′(t0) + 1
2h2f ′′(t0) + . . . + 1

k!h
kf (k)(t0) + ◦(1)|h|k

La notation ◦(1) signifie une fonction vectorielle qui tend vers zéro si h → 0 . Cette
version de la formule de Taylor équivaut à l’application de la formule de taylor à chaque
composante de f(t) , soit

x(t0 + h) = x(t0) + hx′(t0) +
1
2
h2x′′(t0) + . . . +

1
k!

hkx(k)(t0) + ◦(1)|h|k

et

y(t0 + h) = y(t0) + hy′(t0) +
1
2
h2y′′(t0) + . . . +

1
k!

hky(k)(t0) + ◦(1)|h|k

On utilisera surtout les développements à l’ordre 2 et 3 . Par exemple à l’ordre trois,

x(t0 + h) = x(t0) + hx′(t0) +
h2

2
x′′(t0) +

h3

3!
x′′′(t0) + ◦(1)|h|3

Exemple 1.7 :
Soit l’hyperbole équilatère x(t) = t , y(t) = 1

t . La formule de Taylor à l’ordre
n au point t0 , s’écrit f(t0 + h) =

f(t0) + h

(
1

−t−2
0

)
+ h2

(
0

2t−3
0

)
+ · · ·+ hn

(
0

(−1)nn!t−(n+1)
0

)
+ o(1)‖h‖n

1.4 Forme au voisinage d’un point

Sooit f(t) = (x(t), y(t)) la courbe de paramètre t . On suppose dans la suite
que les dérivées existent à tous les ordres invoqués. Soit t0 ∈ I ; l’étude locale en t0 est
basée sur l’idée suivante. On suppose que pour un p ≥ 1

f ′(t0) = · · · f (p−1)(t0) = 0, −→u = f (p)(t0) 6= 0

Les cas que nous rencontrerons sont p = 1 (point régulier), p = 2 (point stationnaire
ordinaire). Supposons ensuite que q > p est le plus petit entier tel que le vecteur
−→v = f (q)(t0) soit non proportionnel à −→u = f (p)(t0) . On suppose que q existe. La
formule de taylor donne l’approximation suivante à l’ordre q pour |h| petit de f(t0+h) :

f(t0 + h) = f(t0) + (
hp

p!
+ αp+1

hp+1

(p + 1)!
+ · · ·+ αq−1

hq−1

(q − 1)!
)−→u +

hq

q!
−→v + ◦(1)|h|q

avec pour p + 1 ≤ k ≤ q − 1, fk)(t0) = αk
−→u .

Nous allons voir comment exploiter ce développement pour en tirer des infor-
mations sur le comportement local de f(t) pour |t − t0| → 0 . Par construction les
vecteurs −→u ,−→v forment une base (pas orthonormée en général) de R2 . Au moyen d’un
changement de coordonnées, on peut supposer (pour une meilleure visualisation) que
f(t0) = (0, 0) , et

−→u = (a, 0), a > 0, −→v = (b, c), c 6= 0

De la sorte la tangente est l’axe des x . Distinguons plusieurs cas.
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Courbes paramétrées 9

1) p = 1, q = 2 (Point régulier-non inflexion).

La tangente existe, et le vecteur dérivée seconde (accélération) est non pro-
portionnel au vecteur vitesse. La formule de Taylor à l’ordre deux donne

f(t0 + h) = f(t0) + h−→u +
h2

2
−→v + ◦(1)|h|2

de manière équivalente

x(t0 + h) = ah + b
h2

2
+ ◦(1)|h|2 , y(t0 + h) = c

h2

2
+ ◦(1)|h|2

La différence: fonction - tangente

f(t0 + h)− f(t0)− h−→u =
h2

2
−→v + ◦(1)|h|2

montre que la courbe reste confinée dans le demi-plan délimité par la tangente dans
lequel pointe le vecteur accélération −→v .

2) p = 1, q = 3 (Point régulier- Inflexion ordinaire).

Les vecteurs u = f ′(t0) et f ′′(t0) sont proportionnels. Le même raisonnement
que dans le cas 1) donne (avec a, d 6= 0 ):

f(t0 + h) = h

(
a
0

)
+

h2

2

(
b
0

)
+

h3

6

(
c
d

)
+ ◦(1)|h|3

soit au niveau des coordonnées:

x(t0 + h) = ah +
b

2
h2 + c

h3

6
+ ◦(1)|h|3 , y(t0 + h) = d

h3

6
+ ◦(1)|h|3

Pour h petit le signe de y(t0 + h) est celui de hd , donc la courbe traverse la tangente
en f(t0) , i.e change de signe selon que h > 0 , ou h < 0 . On parle dans ce cas d’une
inflexion ordinaire, et de la tangente comme une tangente d’inflexion.

Par exemple le graphe de t 7→ sin t a une inflexion en t = 0 . La tangente est
la première bissectrice. Le développement de Taylor de f(t) = (t ,sin t) en t = 0 à
l’ordre n est

f(t) = t

(
1
1

)
+

[n/2]∑
p=1

(−1)pt2p+1

(2p + 1)!

(
0
1

)
+ ◦(1)tn

3) p = 2, q = 3 (rebroussement ordinaire ou de première espèce).

Les vecteurs f ′′(t0) et f ′′′(t0) sont indépendants. La formule de Taylor à
l’ordre trois donne

f(t0 + h) = h2

2

(
a
0

)
+ h3

6

(
b
c

)
+ ◦(1)h3 (a, c 6= 0)

soit pour les coordonnées

x(t0 + h) = a
h2

2
+ b

h3

6
+ ◦(h)|h|3) , y(t0 + h) = c

h3

6
+ ◦(1)|h|3

Donc relativement à la perpendiculaire en x(t0) à la droite de vecteur directeur −→u , on
voit que le signe de x(t0 + h) reste constant, donné par celui de a , dès lors la courbe
reste d’une même côté de cette perpendiculaire, mais en regardant le signe de y(t0 +h) ,
donné par h3c , on voit que quand h change de signe, la courbe traverse la droite de
vecteur directeur u (qu’on peut assimiler à une tangente). La courbe s’écrase si t → 0
sur la droite de direction u . L’explication est que y

x ∼ t → 0 . Le dessin typique est
fourni par la cyclöıde.
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{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{CSTYLE "" -1 261 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

262 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{PSTYLE "Normal" -1 0 1 

{CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }1 1 0 0 0 

0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 {CSTYLE "" -1 -1 "Courier

" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }

{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 

2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Outpu

t" -1 12 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }

1 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" 

-1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 

2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "####################

 COURS 3-2010" }{TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 114 "restart:with(plots):\n\n##########I: p=1, q=2\nplot([t+t^4, t^2

+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED\n);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVESG6#

7hn7$$!3p***********R!R!#=$\"3U+++++?BJF*7$$!317iSU'R_2%F*$\"3wdO_7)G

\"*=$F*7$$!3hn+_&\\JTA%F*$\"3Ld5tBn)>B$F*7$$!3A06X[oEOVF*$\"3k%)ygdB*>

D$F*7$$!3nSoonV'GV%F*$\"3Opc_n$yrD$F*7$$!3_3XDq/f![%F*$\"3ONKz6.-aKF*7

$$!3;*oADi4P_%F*$\"35ona>9uYKF*7$$!3#3:saUHBc%F*$\"3bKje7f`NKF*7$$!3IP

`e3ib'f%F*$\"3KC[$)\\Mf?KF*7$$!3o6?7tMc_YF*$\"3g!4*>&3A*zJF*7$$!3[_@L%

4J?p%F*$\"3ZU:OejIEJF*7$$!3CkGZwGq:ZF*$\"31g^&*>jYhIF*7$$!3Q?LmQMfCZF*

$\"3o\"edidtk)HF*7$$!3)>uc@HgXq%F*$\"3&H6qW@(oCGF*7$$!3()yT1d&\\!QYF*$

\"3KlPMTx_KEF*7$$!3#G(RKz4\\DXF*$\"3S[66f!H]T#F*7$$!3%eWQX+xSP%F*$\"3!

p6%=)\\Ji=#F*7$$!3/RV+=:a#=%F*$\"3ha%*)ofL\\%>F*7$$!3]D$fKgEw)RF*$\"3M

P<D?m0K<F*7$$!3YegA6&oGu$F*$\"3Uav%QHyl\\\"F*7$$!3G!*ykJG4uMF*$\"3ksa'

[EE(o7F*7$$!3Yf\\3dp#o>$F*$\"3Ka?W!e<21\"F*7$$!3^(4P0L\"=KHF*$\"3c@aG0

E\"*R))!#>7$$!3=.I-lrd/EF*$\"3OkDqid38pFer7$$!32\"o,')p6$=BF*$\"3%Rq'H

_?7XaFer7$$!3%RN_BCHw(>F*$\"36]vx5^CURFer7$$!3C9fkW>&4n\"F*$\"3FM3t%=c

`!GFer7$$!3w6[/S1lI8F*$\"3]DL@GF%[x\"Fer7$$!3I]dA*p&>/5F*$\"3jsd0<VV45

Fer7$$!3A2)R)Gpl@mFer$\"3wl>oV&3fQ%!#?7$$!3ygnBMR#\\Z$Fer$\"3TdK`5.c27

Fit7$$!3)\\vV%HLV(*y!#@$\"3GnHPA`%pB'!#C7$$\"3iwMr3ev[MFer$\"39Qa!H)GM

*=\"Fit7$$\"3#oX*oer>@lFer$\"3yVE#4@B9D%Fit7$$\"33[ST)*GFX)*Fer$\"3U[k

aJ]s$o*Fit7$$\"3VQ]#>:9$H8F*$\"3#y%>)*eP'Hw\"Fer7$$\"3!epY5qN!p;F*$\"3

Y!>&G>L'Hx#Fer7$$\"3k6E%40%G,?F*$\"3)y:Ld3@S(RFer7$$\"3slp,D$>hP#F*$\"

3%e6$Q'H))Rd&Fer7$$\"3O:w3_'z,s#F*$\"3u8WBOzDhsFer7$$\"3K99t,(*\\(4$F*

$\"3IHeDf<fQ$*Fer7$$\"3)z!>pMFf]MF*$\"37y%Q%fWL[6F*7$$\"3W&*3L2:j^QF*$

\"3U&f!*pe>OT\"F*7$$\"3)f8>s7FiC%F*$\"3/\\L?=\\=&p\"F*7$$\"3?I%ywJq*zY

F*$\"3Cu,(Q=ze-#F*7$$\"37dXd-@mG^F*$\"3'fORJp&*))Q#F*7$$\"3(4Oj8z2(GcF

*$\"3q>Y4!*[u:GF*7$$\"3%yys(4&zR9'F*$\"3i6?s9aQxKF*7$$\"3/C\"\\$)3n)4n

F*$\"317Q%=GWp!QF*7$$\"3pD(*)GK7]J(F*$\"3qjjF6(fkR%F*7$$\"3n2t7j,D9zF*

$\"3fh^Y<^N,]F*7$$\"3#*GRiD6qd')F*$\"3#\\!>3^e-ydF*7$$\"3\")\\x%35'[6!

*F*$\"3+h62>0(p:'F*7$$\"3#yDL!paMz$*F*$\"3#*))*\\n]ppb'F*7$$\"3UsYi1s!

yy*F*$\"37[#\\iOHz+(F*7$$\"3k$oE'QRQ@5!#<$\"3u*Qtv,sb[(F*7$$\"3mcNGtP)

Q1\"F\\]l$\"3=zPDT48pzF*7$$\"3'GYKNMX\"36F\\]l$\"3-R#[@/?*z%)F*7$$\"3=

:@&\\@ix:\"F\\]l$\"3'))GTR!=&31*F*7$$\"3,+++++g47F\\]l$\"31-++++!on*F*

-%+AXESLABELSG6$Q!6\"Ff^l-%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F`_lF__

l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFh_l" 1 2 0 1 10 0 2 

6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 97 "##########II: p=1, q=3\nplot([t+t^2+t^4, t^

3+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED\n);" }}{PARA 13 "

" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVESG6#7U7$$\"3a,++++

+'\\#!#=$!3/-++++!oR)F*7$$\"3*=E:cKC+j\"F*$!3>vT>buK,rF*7$$\"39!=X\"*Q

k9m*!#>$!3s%RKP^:*3hF*7$$\"3Fu1Fu$yf7$F5$!3\\\">&>Ko<G^F*7$$!3o$z:JRqX

_#F5$!3a04t/;OrUF*7$$!3G;'p=rR$*G(F5$!3P_N$fM\"*[`$F*7$$!3mYNHC?e*4\"F

*$!3f\"3gI/tZ%HF*7$$!3NfT![RBkT\"F*$!3G-;#p:twT#F*7$$!3!Q*zJsemx;F*$!3

ql]T=%QD&>F*7$$!3I:q9M;#f(=F*$!33e;Bb1ag:F*7$$!3lM5ndj<??F*$!3FGe%)Q\"

eHA\"F*7$$!3O+TLL)f45#F*$!3cV``1`)4u*F57$$!3P^z-'p%3W@F*$!3zp7`\"\\fZT

(F57$$!3rD(R)z&3/9#F*$!3tBT86q9?bF57$$!3I/sqwH*e4#F*$!3#fWB'[()4bSF57$

$!3XD2Y;^GB?F*$!3')R^sk7=*)HF57$$!3D$='yDf4+>F*$!3\\Y=&oMl:+#F57$$!3)R

3i_e^mw\"F*$!3Imb)fy(=n8F57$$!3?02LGqD!e\"F*$!3k#Hg2LmgB)!#?7$$!3Ms?YN

C3*Q\"F*$!3e'[&4nxol[Fbq7$$!3EJ0A0Uu_6F*$!3<g>3x,;:CFbq7$$!3/5c)zJ'\\J

!*F5$!3$zRYpa&*f-\"Fbq7$$!3cz(*)yeQH='F5$!3bY,8=aj=H!#@7$$!39`ZSNG;aLF

5$!3k\"R(39-g,U!#A7$$!3;5$=TQ'>\"*yFgr$!3[\"*f>j!*eD\\!#F7$$\"3atK@>_o

nNF5$\"3iQ]VFXH1TF]s7$$\"3A@>o4<AYpF5$\"3ul>*\\6yEy#Fgr7$$\"3/%zI'zCF

\"3\"F*$\"3d(fJM[Lyg*Fgr7$$\"3V4<I\\-?0:F*$\"3_/MuPamtBFbq7$$\"3Id76`h

1X>F*$\"3([h'>TKg7ZFbq7$$\"3g.26e')f&R#F*$\"3!pk;#oezQ\")Fbq7$$\"3&4V!

R#Q9k#HF*$\"3E]46_,%>O\"F57$$\"3Uo9&RK^FV$F*$\"3jhDubFoP?F57$$\"3^]q&

\\?]k+%F*$\"3)\\nMb'RY*)HF57$$\"3MT>1]r5eXF*$\"3!oj\"zE_$R4%F57$$\"3-

\"3K'ykl)>&F*$\"3-u6_#\\v(4cF57$$\"3-0iSFZ+SeF*$\"3_1_@.^xwtF57$$\"3#e

3_8[YQb'F*$\"3Ob$)GD*><j*F57$$\"3aem\\>ZH)H(F*$\"3Oi#GW4j)H7F*7$$\"3X9

52_'z68)F*$\"3]p$*4$QF^c\"F*7$$\"3+Z^Jp$f%*)*)F*$\"3'\\Qr'**4x\\>F*7$$

\"3xa![fV)*)G**F*$\"3FxQW9*yUT#F*7$$\"3qk>e%zCF4\"!#<$\"3!f/%f+bCbHF*7

$$\"3#o!Ry\"*px!>\"F\\y$\"3ZJ:+\"G7:`$F*7$$\"3Ak)eNxt6J\"F\\y$\"3SnCGV

&\\lH%F*7$$\"3*fma>%elE9F\\y$\"3A%G![<*Qj3&F*7$$\"3ImI^(p/&e:F\\y$\"3#

yc![KJ%30'F*7$$\"3TkrK+^(\\i\"F\\y$\"3ex3+E+8hlF*7$$\"3[/#=V]IPp\"F\\y

$\"3VEP5lJ<0rF*7$$\"3]]&[.l_-x\"F\\y$\"3Ysd)[*eSHxF*7$$\"39+++++g\\=F

\\y$\"3/-++++!oR)F*-%+AXESLABELSG6$Q!6\"Fj[l-%'COLOURG6&%$RGBG$\"*++++

\"!\")$\"\"!Fd\\lFc\\l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

\\]l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 97 "##########III: p=2, q=

3\nplot([t^2+t^4, -t^3+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAI

NED\n);" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CU

RVESG6#7W7$$\"3K+++++g\\5!#<$\"3R+++++?V=!#=7$$\"3O?w(GH?W()*F-$\"3KG3

(H6Kv&=F-7$$\"3O&f[*e)p7G*F-$\"3GIcQg#*)p&=F-7$$\"3=.)3?ENvy)F-$\"3'><

pGa_c%=F-7$$\"3m%=\"evD%RJ)F-$\"3D:5eN1DD=F-7$$\"3q,/w!RL\">tF-$\"3EH+

%)Rc0^<F-7$$\"3)Qv@S$eb5kF-$\"3CWGT6i#[k\"F-7$$\"3E0(za#*)=#f&F-$\"3q(

*f\\j&>l^\"F-7$$\"3m(yR!*4lX!\\F-$\"3;<RFO4>%Q\"F-7$$\"3yTe>vO^fUF-$\"

3X%4*3:jZR7F-7$$\"3oS`,\"*e$)eOF-$\"3//aiAj%p3\"F-7$$\"3@&)H&eRLA7$F-$

\"3!\\Iq\"3\"HpO*!#>7$$\"3.Kc**ou%*HEF-$\"3+(G\"e>,&4)yF_o7$$\"3EL#***

>zhUAF-$\"3U!flIJ#y[mF_o7$$\"3q[?(Ry%Ra=F-$\"3?<-_k!\\1P&F_o7$$\"31v-;

?cb6:F-$\"3R$G!Gss)4A%F_o7$$\"3<'z#HV&R@A\"F-$\"3!GU4*\\2x]KF_o7$$\"3[

#3E(oW0:**F_o$\"3[S&oP>#3\"\\#F_o7$$\"3oT[!)3i5TvF_o$\"3r!e?v37\"Q<F_o

7$$\"3%*Ge/9+$4#eF_o$\"3$3.(yB'HUA\"F_o7$$\"3g`Hp;oiJTF_o$\"3gn:)>uDlg

(!#?7$$\"3Ief/7b9)*GF_o$\"3]3Q%\\i4*)f%F]r7$$\"3-\"p%zZ]r5=F_o$\"3UpB

\\wxsIBF]r7$$\"3n$R9?)4n?5F_o$\"3oyRi-%oa+\"F]r7$$\"3&H()oxyIkS%F]r$\"

3Q%*Qw,\"QJ*G!#@7$$\"3;(=>EJp!47F]r$\"3W<PscYY\">%!#A7$$\"3YFPR:#\\pB'

!#C$\"3\"y)Q2>HeD\\!#F7$$\"3Q]hYD&32>\"F]r$!3Ys3%f%*Ql4%Fhs7$$\"3ov#>o

45$oUF]r$!3k@>.&4C\"fFFbs7$$\"3OvFT'H:\"o(*F]r$!3jg6GJCrB%*Fbs7$$\"3?1

r,$*oz*y\"F_o$!3Kb'QMt4;H#F]r7$$\"3/!e76L(\\OGF_o$!3%R30%osUfWF]r7$$\"

3-Xq5\"3I')4%F_o$!3Ib=<(e&H@vF]r7$$\"3g?V!RAvd!eF_o$!3&)GS\"oqk)>7F_o7

$$\"34u8=1^ZLwF_o$!3%)*y]0K+mw\"F_o7$$\"3s+0d\\gp:**F_o$!35Vd`60H\"\\#

F_o7$$\"3&eF&RLK<I7F-$!3kPFUXV`xKF_o7$$\"3H\"3K')fs%G:F-$!3[qHtyJ)yF%F

_o7$$\"3EtG2/.zZ=F-$!31(e*)GuG'[`F_o7$$\"3t&3_8N<]A#F-$!3m&)zN@&f;f'F_

o7$$\"3)eKjh=j.k#F-$!3YCt$*>%pL\"zF_o7$$\"33<52-%3(GJF-$!3s\"QaKC8eQ*F

_o7$$\"3Qy%[EUb^l$F-$!3Qy?J*))ff3\"F-7$$\"3c*Q\"GHwCbUF-$!3/9T&f/`%Q7F

-7$$\"3-8j[U-1<\\F-$!3!>;,RK(z'Q\"F-7$$\"3Mq!RyvR$)e&F-$!3lHZ\\b:%e^\"

F-7$$\"3c3`DA3)yV'F-$!3E&3[51r&[;F-7$$\"3u%**zG*zpvsF-$!3s6r+0e#ou\"F-

7$$\"3-g18&o%>c#)F-$!3JQ91vU6A=F-7$$\"3)GkrK/[\"f()F-$!3'HZlVo%pW=F-7$

$\"3UX?=89&\\G*F-$!3e\"3AlHOq&=F-7$$\"350b[)o\\j()*F-$!33/>$\\*4^d=F-7

$F($!3R+++++?V=F--%+AXESLABELSG6$Q!6\"Fc\\l-%'COLOURG6&%$RGBG$\"*++++

\"!\")$\"\"!F]]lF\\]l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFe

]l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" 

}}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "##########IV: p=2, q=4\n

plot([t^2+t^3, -t^4+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED

\n);" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVE

SG6#7Z7$$\"3-++++++!G\"!#=$!3e,++++!GP(F*7$$\"3WHGb*p'fJ8F*$!39jRN![\"

H&o'F*7$$\"3/FaMju*\\P\"F*$!3-Qv@NJG\\gF*7$$\"3&HrQZ\")RjS\"F*$!3c=4S/

HaNbF*7$$\"3%QlW>tF>V\"F*$!3I:b03Uwc]F*7$$\"3yi8ZJ,4a9F*$!37)*Rffd)yb%

F*7$$\"3y%z%**4y`p9F*$!3Qxb#4%*R&)4%F*7$$\"3#Hj;$fzgy9F*$!3_iot4DqtOF*

7$$\"3C)p[p9![\"[\"F*$!3)>@gcZ\\UG$F*7$$\"3qn1+Mi[y9F*$!3B8o\"4B$fHHF*

7$$\"3+%ehF,a*p9F*$!3cB@A\\`r0EF*7$$\"32'>'>yi\\S9F*$!3Uu'pX)y()z?F*7$

$\"3;rYDE90$R\"F*$!3=w?&Q$f)pi\"F*7$$\"3@Wd[OF3G8F*$!3G#>/>$o!QC\"F*7$

$\"3E'3nteQ&\\7F*$!3A$o)ow*=+O*!#>7$$\"3#fKJ\\eQo:\"F*$!3Cu<1@(Q,&oF]p

7$$\"3Wy^%*)Qyr1\"F*$!3`e\\Z(*Hh0^F]p7$$\"3oF`&R(Q8&f*F]p$!3aT\\C,\\;y

NF]p7$$\"3AUWPw`Fm%)F]p$!3&R-[Hb$HGCF]p7$$\"3#)>6^a]SctF]p$!35>u]G'>Uh

\"F]p7$$\"31!)o^6/$)[jF]p$!3!=mSM'=9v5F]p7$$\"3K$)>=vO(\\<&F]p$!3!4yA5

Y/-G'!#?7$$\"3Gt'4&GC*3A%F]p$!3A\\7\\<'z!ePFar7$$\"3)QRzl`#f\"=$F]p$!3

EKS:fq\"Q*=Far7$$\"3g`kBA_YXBF]p$!3I#Q7:tK*y#*!#@7$$\"3o)3k0&*p<a\"F]p

$!3U^l8e>B(e$Fas7$$\"3QYP$zwu))3*Far$!3:1@'e\\mO7\"Fas7$$\"3)od0Nt%f'4

%Far$!3M42p3WA_?!#A7$$\"3G?g'RmXc;\"Far$!3jj(Hf3-!4:!#B7$$\"3M$*QXR(>?

B'!#C$!3q28Jg2-$*Q!#I7$$\"3)o%[Os#3.B\"Far$!3a'372cUcO\"Fgt7$$\"35OeU?

cLFXFar$!3)[Bj'*e)o)o\"Fat7$$\"3UcuYF'4E1\"F]p$!3bmFj'[E!R%)Fat7$$\"3;

8eKKZ7#*>F]p$!3;Me^.MJ$o#Fas7$$\"3&*)pDh/1*=KF]p$!3ee*QF=,MN'Fas7$$\"3

eV.XW1:EZF]p$!3eq)QP&**3Y7Far7$$\"3-Xr>.I&Qz'F]p$!3Q]?@v#pyJ#Far7$$\"3

$R?&yc#ey-*F]p$!3=1'p%*pr@s$Far7$$\"3Cd\"zqA))H=\"F*$!3o<n9.H/rdFar7$$

\"3-_2)R*y3w9F*$!3Mp(zcRxQ=)Far7$$\"3h#*Q'[!zST=F*$!3md[T;,`[6F]p7$$\"

3*yI#\\#zZ+B#F*$!3uS_peQ0E:F]p7$$\"3%H(f+O^/&o#F*$!3=9\">[n\"Q\"*>F]p7

$$\"3S)4L^jK-=$F*$!3]&fR-$\\n9DF]p7$$\"3)y0?W@EVv$F*$!3srRw>^jHJF]p7$$

\"3E!4MSIXLO%F*$!3cnYEz+qxPF]p7$$\"3%p#zzFtRX]F*$!3%GxvVZLI[%F]p7$$\"3

wCv<NqD$y&F*$!3\"f\\*47`+1_F]p7$$\"3!=*)fHn'><lF*$!3Y!3RPSY)peF]p7$$\"

3=!**H@\"pfEuF*$!3#>/M<r\\&)f'F]p7$$\"3i+rv6`z.$)F*$!3Se+Ih[G(=(F]p7$$

\"3;H[j#H'o2$*F*$!3p-FdvmA1xF]p7$$\"3U_#>ciDQ\")*F*$!3fR'y,-r,!zF]p7$$

\"3+Kq'Qj&pL5!#<$!33v!Q.r8.0)F]p7$$\"3M>t))zi$=4\"Fe\\l$!3Mi@WX)y\\:)F

]p7$$\"39++++++_6Fe\\l$!3G***********>>)F]p-%+AXESLABELSG6$Q!6\"Fe]l-%

'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F_^lF^^l-%(SCALINGG6#%,CONSTRAINED

G-%%VIEWG6$%(DEFAULTGFg^l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "" 

0 "" {TEXT 262 14 "Exemple 1.10 :" }{TEXT -1 505 "\nSoit la courbe x(t

) = t + (1/t) , y = t + 1/(2t^ 2) .\n1) I = R - \{0\}\n2) x'(t) = (t^2

-1)/t^2 , y'(t) = (t^3-1)/t^3\n4) tableau des variations\n5) asymptote

s\nLes branches infinies sont pour t    \\to  \261\\infty et t \\to 0 \+

. Si t \\to 0 , alors y/x ~ 1/2t ->\\infty. La\ndirection asymptotique

 est la droite verticale x = 0 (axe des y ), et dans les deux cas\nt \+

\\to 0, t < 0, t \\to  0, t > 0 , comme x et y tendent vers l\222infin

i, et que y/x \\to \261\\infty, il y a\nune branche parabolique dans l

a direction de l\222axe Oy ." }}{PARA 0 "" 0 "" {TEXT 261 15 "Remarque

 1.3 :\n" }{TEXT -1 565 "La phrase \224branche parabolique\224 est sur

 cet exemple pr\351cise car si t \\to 0 ,\ny ~x^2/2 . La parabole asym

ptote est y = x^2/2 . Si t \\to \2611, on a y ~\030 x donc la directio

n\nasymptotique est y = x . Comme y-x = -1/t + 1/2t^2  on voit que l

\222asymptote est la droite\ny = x .\n6) points stationnaires\nL\222un

ique point stationnaire est pour t = 1 . On a x''(t) = 2/t^3 , y''(t) \+

= 3/t4 , et x'''(t) =\n-6/t^4 , y'''(t) = 12/t^5 . Donc (x''(1), y''(1

)) = (2, 3) , et (x'''(1), y'''(1)) = (6, 12) vecteur non\nproportionn

el \340 (2, 3) . On a un rebroussement de 1-\350re esp\350ce.\n7) grap

he" }}{PARA 0 "" 0 "" {TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 477 "######################################    Exercice \+

\n#\351tudier les branches infinies\n\nrestart:with(plots):\nB1:=plot(

[t+(1/t), t+1/(2*t^2), t=-5...-0.2],color=red, scaling =CONSTRAINED\n)

:\nB2:=plot([t+(1/t), t+1/(2*t^2), t=0.2..5],color=black):\nB21:=plot(

[t, t^2/2, t=-5..5], color=blue):\nB3:=plot([2+2*t, 3/2+3*t, t=-5..5],

color=magenta):\n#B31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..10):\n#B:=p

lot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\ndispla

y(B1,B2, B21, B3);\n\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the na

me changecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 

607 607 607 {PLOTDATA 2 "6)-%'CURVESG6$7_o7$$!3;+++++++_!#<$!3W++++++!

)\\F*7$$!3O&QH'e\"['*4&F*$!3[c[gC'4X([F*7$$!3&z-`m-%[7]F*$!3OLZ%=jwEy%

F*7$$!3_utP-zj9\\F*$!3iSMci[MzYF*7$$!3GZx0\")pM;[F*$!3g>s)p5j_d%F*7$$!

3O,V&R8S(=ZF*$!3kL)oGE0;Z%F*7$$!3EyP;>EXGYF*$!3=;k\")*GKaP%F*7$$!33$p&

eX*)=NXF*$!3Usc`AWxvUF*7$$!3MjNU%*=**QWF*$!3#HktJo=E<%F*7$$!3HSQwy=QVV

F*$!3o)3*owUppSF*7$$!3[e-d6xMXUF*$!3WpD))e%4P'RF*7$$!3_o#[>o\"GfTF*$!3

7V6<l>DqQF*7$$!3]c+GKLtiSF*$!3#4WH1\\4\\w$F*7$$!3q()H!=5#=mRF*$!3%=\\#

)p,z*eOF*7$$!3i%oe9<UN(QF*$!3webtN4tcNF*7$$!3Iv:Y&p*y*y$F*$!37)*4#o8CP

Y$F*7$$!3EeVZELq!p$F*$!3[@@.1T\"HN$F*7$$!3^TCd?(Hsg$F*$!3%GD7h2Q)eKF*7

$$!3h-Y$R\")=2^$F*$!3w^D&y[P\"\\JF*7$$!3nUbs#RoeU$F*$!3W$y%f-Hw^IF*7$$

!3o(p')y'>YLLF*$!39)R(z;XfWHF*7$$!3%=\")G`h1iC$F*$!3,k*RS5w@%GF*7$$!3u

MdN\\_,cJF*$!38\"yf#=I([t#F*7$$!37Wn*H5SS2$F*$!3!QKJo]!)ej#F*7$$!3?%=%

)eXMm)HF*$!3*))3)3[$R&GDF*7$$!3;+\"3Xo&4(*GF*$!3xhZFp(>jT#F*7$$!3\\x%o

GH>.#GF*$!3:'eJBXJzJ#F*7$$!3CpuZ\\mxQFF*$!324PuMz!3@#F*7$$!3%*>aOR)Qil

#F*$!3_EG9`\"G!*4#F*7$$!3AJ[Be'3ud#F*$!3I<r0uiO))>F*7$$!3V#3>Hw6K]#F*$

!3-7u@1D\")z=F*7$$!3DlG:hegBCF*$!3O*z5>G'>d<F*7$$!3-Y8tmz)\\N#F*$!3.;S

@sprW;F*7$$!3]))37!))>`G#F*$!3]gO@,Kh@:F*7$$!3pXdz?x)fA#F*$!3Q(z\\.>-n

S\"F*7$$!3])QkXz!3m@F*$!3i(=&RU'4kF\"F*7$$!3)zW%=-<V:@F*$!3U(o!e*p#3[6

F*7$$!3G@mt(H$yp?F*$!3d/%eMO2h+\"F*7$$!3+=1K>!QT.#F*$!3_U9#z!))4p&)!#=

7$$!36Ib_?\\z>?F*$!3$*>F#H$y%[t(Few7$$!3X<8$Rli*3?F*$!3?a1t[\"zZ&oFew7

$$!3yC5(R=LB+#F*$!3Y0\\\"[qE_&fFew7$$!35=G\"[3+++#F*$!3%R@%oZ]<%*\\Few

7$$!3-8PI[@w-?F*$!3,,e*=NeR$RFew7$$!3()oKoB'3;,#F*$!33?2\"y2mtx#Few7$$

!3>q>`O2ZF?F*$!3QTaSqLp6:Few7$$!3iQv6*[P<0#F*$!31_FH$f[**o*!#?7$$!3c*Q

hGl!GC@F*$\"3ECJS#H[=/$Few7$$!3erB8%3B0F#F*$\"3ns'[qHl3,)Few7$$!3WZm_A

\"3vO#F*$\"3RPi\"R4W35\"F*7$$!3)e)p)))>M=\\#F*$\"3WS.WqA]v9F*7$$!3[6,r

p:AkEF*$\"3yAe,:P#[*>F*7$$!3_&[;$*\\qH*GF*$\"3g;!pJ@cFq#F*7$$!3s,f78o-

HIF*$\"3Dho'epC$RJF*7$$!3#f,&z!pKr=$F*$\"3'[!4Z>w%Qm$F*7$$!3+-V*=&H<sL

F*$\"3yQ#>m+WKI%F*7$$!3E$HAFO!f!f$F*$\"3mm7It#yb4&F*7$$!3V%R&f=!\\Ys$F

*$\"3U!pzNhKGg&F*7$$!3)[)>uXF\\sQF*$\"3GSK#\\Hw6='F*7$$!3AGvd9Y:OSF*$

\"3t\\:8Yr#\\%oF*7$$!3\"z8(Qe\")3=UF*$\"3dQ*yo&y>7wF*7$$!3+o\"fa*>G@WF

*$\"3,vM@x,<1&)F*7$$!3CX](*4TT\\YF*$\"3)3`'f'p(*ob*F*7$$!3-yZyc-AuZF*$

\"3'*\\T!*>KH:5!#;7$$!3?p1-!yiq!\\F*$\"3E%=g)\\.R!3\"Fd_l7$$!3')[!\\'R

Eq[]F*$\"3Ud/R)e&o^6Fd_l7$F($\"32++++++I7Fd_l-%'COLOURG6&%$RGBG$\"*+++

+\"!\")$\"\"!Fj`lFi`l-F$6$7]o7$$\"3;+++++++_F*$\"3%*************p7Fd_l

7$$\"3!4$)onJO#[]F*$\"3g-b<*[bF>\"Fd_l7$$\"3FIJfC*)=1\\F*$\"3BzK]*>sD7

\"Fd_l7$$\"31J?'3\"**)Hx%F*$\"3G\"Qkty@'e5Fd_l7$$\"3W`g5V<(yk%F*$\"3'>

Cra!R>+5Fd_l7$$\"3[yEtkJ:IXF*$\"39nxaFfwm%*F*7$$\"3YiB)QSF#>WF*$\"3w+i

!yj.a(*)F*7$$\"3!fQ*fkAb9VF*$\"3\"3ra.@_K_)F*7$$\"3+!oK)e<k:UF*$\"3jA#

H:#**H1\")F*7$$\"3]Za\"p=5M.%F*$\"3Q2FF;SPktF*7$$\"3C/P4:S_pQF*$\"3xp&

oW50js'F*7$$\"3:hozBW^@PF*$\"3!*4Nw=F)Q<'F*7$$\"3KFdJhlL(e$F*$\"3qv`cQ

&>Fp&F*7$$\"3y&*[&pJ#*=Q$F*$\"3q&HEFQ#R#*\\F*7$$\"3Weh4BO61KF*$\"3LGW%

*3dUGWF*7$$\"3KnLT-*oX0$F*$\"3qkD&Q#*p&oRF*7$$\"3Xae)**GwI#HF*$\"3+A\"

o6yu&*e$F*7$$\"3C'=ciWOZo#F*$\"3q#fH!ov\"4&HF*7$$\"3#3\\fF(G\"f]#F*$\"

3=!GDyS<Q^#F*7$$\"3C'QW+lz\"pBF*$\"3,Qh'[\\h]?#F*7$$\"3'*o3LHNskAF*$\"

3;wJf'=C\\)>F*7$$\"3oG)Q%*p(zC@F*$\"3O3f!='[Z8<F*7$$\"3=L%o\\&Gq]?F*$

\"3=/%\\$)\\TCe\"F*7$$\"3<#3Qc6u<,#F*$\"3v&oencN$=:F*7$$\"360]O/4++?F*

$\"3HHx(pN,+]\"F*7$$\"3b[Oc*>(=4?F*$\"3pk!p\"*4hL^\"F*7$$\"3kpC/bR'[.#

F*$\"3%Qb:CxI$\\:F*7$$\"3mH)3()G!)z1#F*$\"39wxP7&)=%f\"F*7$$\"3RO#QM@4

X6#F*$\"3yY%=//#Rb;F*7$$\"3y::@DG7p@F*$\"3v?J6==LD<F*7$$\"3u$pZ$4B!yA#

F*$\"3;pu>$)oy)z\"F*7$$\"3s_Gi&\\P`G#F*$\"3;*\\:&3*z%p=F*7$$\"3#GozwEU

\"eBF*$\"3cp@0i+Ud>F*7$$\"3Jl23^i(HU#F*$\"3J\")yC2tbM?F*7$$\"3O$4(*=0

\"[,DF*$\"3>`.*4pFn7#F*7$$\"3CIR%4$[NtDF*$\"37/&Qu\"o55AF*7$$\"3)**[#*

GkIWl#F*$\"3-#R#4kY<.BF*7$$\"3#=xRfj8Nt#F*$\"3k+@**)p\"3$R#F*7$$\"3pLR

TO\\t<GF*$\"3%e1,1o/!)[#F*7$$\"3iI.*4SHk*GF*$\"3!=;8ot?gd#F*7$$\"3GLv3

_pf#)HF*$\"3#e_v1DI<n#F*7$$\"3y?sr+]NtIF*$\"3e$GWr;q=x#F*7$$\"37/-\"[-

*G`JF*$\"3'He*fy*e&fGF*7$$\"34w))o18\\SKF*$\"3sjy:#yKZ&HF*7$$\"3G$HODw

O9L$F*$\"31['p(Q3]`IF*7$$\"3)QveRbp6U$F*$\"3E<\"QM(p]]JF*7$$\"3Z7*ya:R

'3NF*$\"3/YUXw'zYC$F*7$$\"3RcfM-tV1OF*$\"3-I\"e#R0c\\LF*7$$\"3-H@*\\xn

[p$F*$\"3U5*)faG0WMF*7$$\"3]-\"zq]9)*y$F*$\"3Iv?e%ew^a$F*7$$\"3gay`&*H

GwQF*$\"3GZ9$Q;&*pj$F*7$$\"3/yZr!Q[7(RF*$\"3jR$z6Ndvt$F*7$$\"3MPcUrS)4

1%F*$\"3;\">-4(HLKQF*7$$\"3?&\\/l'y9bTF*$\"3g$G0-kW:$RF*7$$\"3;437^LaZ

UF*$\"3J^.@Y/nGSF*7$$\"3ecay=(*fWVF*$\"3A#*o\"4#[ZITF*7$$\"3!\\55i\"*p

$QWF*$\"3C&Ql`#>jGUF*7$$\"34ym9>,aMXF*$\"3&o'eX_06HVF*7$$\"3Lo+b!Gr,j%

F*$\"3<kop:p%)GWF*7$$\"3AT%\\UVd#=ZF*$\"3;lZ]Tic?XF*7$$\"3+nK,&[Y%>[F*

$\"35Y#p!=WwDYF*7$$\"39K*p1G[,\"\\F*$\"398>bO#>*>ZF*7$$\"3@csf$QZq+&F*

$\"3*=M0mBp.#[F*7$$\"3)QX]prm**4&F*$\"3Rc`1\"Hnl\"\\F*7$F_al$\"3d*****

*******>]F*-Fc`l6&Fe`lFj`lFj`lFj`l-F$6$7S7$$!\"&Fj`l$\"3+++++++]7Fd_l7

$$!3YLLLe%G?y%F*$\"3'Q\\:)3)*QV6Fd_l7$$!3OmmT&esBf%F*$\"3wFV;)H%\\a5Fd

_l7$$!3ALL$3s%3zVF*$\"3Gvz6'\\\">)e*F*7$$!3_LL$e/$QkTF*$\"3Gc?@wI/r')F

*7$$!3ommT5=q]RF*$\"3+kZT(RAS!yF*7$$!3ILL3_>f_PF*$\"3*4I?%zJ(4/(F*7$$!

3K++vo1YZNF*$\"3!)*4k\")fQAH'F*7$$!3;LL3-OJNLF*$\"3W\\577%e@c&F*7$$!3p

***\\P*o%Q7$F*$\"3-hdz2(4#z[F*7$$!3Kmmm\"RFj!HF*$\"3$Q)fx`%pLA%F*7$$!3

3LL$e4OZr#F*$\"3y.-,Ng*[o$F*7$$!3u*****\\n\\!*\\#F*$\"3R-)e!RYiAJF*7$$

!3%)*****\\ixCG#F*$\"3u>GJa?&[g#F*7$$!3#******\\KqP2#F*$\"3u-`U!oh-:#F

*7$$!39LL3-TC%)=F*$\"358z6=z=v<F*7$$!3[mmm\"4z)e;F*$\"3E7WQ?*RfP\"F*7$

$!3Mmmmm`'zY\"F*$\"3/+k')e6Yx5F*7$$!3#****\\(=t)eC\"F*$\"3E>.6bg<hxFew

7$$!3!ommmh5$\\5F*$\"3@.pC^QE0bFew7$$!3S$***\\(=[jL)Few$\"3?@<;b]tuMFe

w7$$!3)f***\\iXg#G'Few$\"3C)GPW+cN(>Few7$$!3ndmmT&Q(RTFew$\"3Y$>!o'f<(

o&)!#>7$$!3%\\mmTg=><#Few$\"3APEc6_heBFi\\n7$$!3vDMLLe*e$\\F^z$\"3m8f(

QQ`\"=7!#A7$$\"3!=nm\"zRQb@Few$\"3,yT#)[+%GK#Fi\\n7$$\"3_,+](=>Y2%Few$

\"3$per:wg7I)Fi\\n7$$\"3summ\"zXu9'Few$\"3K:S2)[a&*)=Few7$$\"3#4+++]y)

)G)Few$\"3-8\")QR`FNMFew7$$\"3H++]i_QQ5F*$\"3#H(f)ow>7R&Few7$$\"3b++D

\"y%3T7F*$\"3t3=DrrX,xFew7$$\"3+++]P![hY\"F*$\"3s]D$R.&zu5F*7$$\"3iKLL

$Qx$o;F*$\"3)*)34maT<R\"F*7$$\"3Y+++v.I%)=F*$\"3?rDh^RHv<F*7$$\"3?mm\"

zpe*z?F*$\"3i'f>D49J;#F*7$$\"3;,++D\\'QH#F*$\"3KIE2Z\"34j#F*7$$\"3%HL$

e9S8&\\#F*$\"3>q`Ovo%G6$F*7$$\"3s++D1#=bq#F*$\"3y5^<#Q9*fOF*7$$\"3\"HL

L$3s?6HF*$\"3nyf#\\qjvB%F*7$$\"3a***\\7`Wl7$F*$\"3%*RY%HNSw)[F*7$$\"3e

nmmm*RRL$F*$\"3%*p'o1&yddbF*7$$\"3%zmmTvJga$F*$\"3Mo\"z2gqrG'F*7$$\"3]

MLe9tOcPF*$\"3)e+N5qZ^0(F*7$$\"31,++]Qk\\RF*$\"3;:9#4FV)*z(F*7$$\"3![L

L3dg6<%F*$\"3WOt$QD!H*p)F*7$$\"3%ymmmw(GpVF*$\"3G)\\rRzP`a*F*7$$\"3C++

D\"oK0e%F*$\"3wl**>#)R1\\5Fd_l7$$\"35,+v=5s#y%F*$\"3S_'fr,@P9\"Fd_l7$$

\"\"&Fj`lFiem-Fc`l6&Fe`lFi`lFi`lFf`l-F$6$7S7$$Fh`lFj`l$!3+++++++]8Fd_l

7$$!3!pmmm\"p0kvF*$!39++]P&3YG\"Fd_l7$$!3uKL$3<XZ=(F*$!3++]iv<rF7Fd_l7

$$!3WmmmT%p\"enF*$!3)****\\iTDP;\"Fd_l7$$!3/nmm\"4m(GjF*$!39++v8\\J*4

\"Fd_l7$$!3OLL$3i.9!fF*$!3#***\\7V0@N5Fd_l7$$!3fmm;/R=0bF*$!3W***\\i&e

xd(*F*7$$!3k++]P8#\\4&F*$!3(4+]i+#QU\"*F*7$$!3Kmm;/siqYF*$!3/***\\i!3%

f])F*7$$!3Q****\\(y$pZUF*$!3%****\\7oS:(yF*7$$!3jKLL$yaE\"QF*$!3&*)***

*\\<#)*=sF*7$$!3<mmm\">s%HMF*$!3q****\\(G3Uk'F*7$$!3]******\\$*4)*HF*$

!3!))****\\-\\r*fF*7$$!3o******\\_&\\c#F*$!33*****\\(GVZ`F*7$$!3%)****

**\\1aZ@F*$!3u*****\\(4J@ZF*7$$!3Imm;/#)[o<F*$!3!****\\iIKF:%F*7$$!3%H

LLL=exJ\"F*$!3')*****\\FPmZ$F*7$$!3aELLLtIf$*Few$!3)*)******4'*Q!HF*7$

$!3M)****\\PYx\"\\Few$!3v***\\i&>mPAF*7$$!3MhLLLL7i)*Fi\\n$!3U+++]=$zk

\"F*7$$\"3?8++DOIFLFew$!3-)**\\iX/4+\"F*7$$\"3-3++v3zMuFew$!3)z)**\\(o

8y%QFew7$$\"3Yomm\"H_?<\"F*$\"3+F++vVy!e#Few7$$\"3-nm;zihl:F*$\"3?0+](

=WU[)Few7$$\"39LLL3#G,*>F*$\"3s****\\7B>&[\"F*7$$\"3OML$ezw5V#F*$\"3a,

+v$>:m9#F*7$$\"3I++]PQ#\\\"GF*$\"3X++DcdQAFF*7$$\"3%\\LL$e\"*[HKF*$\"3

T-+]PPBWLF*7$$\"3=++++dxdOF*$\"3G+++]Nm')RF*7$$\"3e+++D0xwSF*$\"3)3++v

yb^h%F*7$$\"35,+]i&p@[%F*$\"3k,+vVVDB_F*7$$\"3++++vgHK\\F*$\"3+++]7TW)

*eF*7$$\"3ElmmmZvO`F*$\"3*y*****\\@80lF*7$$\"3%4+++v+'odF*$\"3U,++D6!H

:(F*7$$\"3UKL$eR<*fhF*$\"3j)**\\P4w)RxF*7$$\"3K-++])Hxe'F*$\"3].++vZf

\"Q)F*7$$\"3!fmm\"H!o-*pF*$\"3u***\\P/-a)*)F*7$$\"3X,+]7k.6uF*$\"3G,+v

=Yb;'*F*7$$\"3#emmmT9C#yF*$\"3z****\\i@OB5Fd_l7$$\"33****\\i!*3`#)F*$

\"3')**\\PfL'z3\"Fd_l7$$\"3;NLLL*zym)F*$\"3G+++!*>=]6Fd_l7$$\"3'eLL$3N

1#4*F*$\"3Q++DE&4Q@\"Fd_l7$$\"3,pm;HYt7&*F*$\"3O+]P%>5pF\"Fd_l7$$\"37-

+++xG**)*F*$\"3K+++bJ*[L\"Fd_l7$$\"3'pmmT6KU.\"Fd_l$\"3W++Dr\"[8S\"Fd_

l7$$\"3eLLL`v&Q2\"Fd_l$\"3O+++Ijyg9Fd_l7$$\"30++DOl5;6Fd_l$\"32+]P/)fT

_\"Fd_l7$$\"3A++v.Uac6Fd_l$\"3M+]i0j\"[e\"Fd_l7$$\"#7Fj`l$\"3+++++++];

Fd_l-Fc`l6&Fe`lFf`lFi`lFf`l-%(SCALINGG6#%,CONSTRAINEDG-%+AXESLABELSG6%

Q!6\"F]eo-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbeoFbeo" 1 2 0 1 10 0 2 9 1 4 

1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curv

e 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 

"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "" 

0 "" {TEXT -1 95 "#####################     FEUILLE N2 237\n##########

############################    Exercice 1.\n" }{TEXT 256 11 "Exercice

 1." }{TEXT -1 186 " D\351terminer les points singuliers de la courbe \+

plane d\351finie sur R par\nt \\mapsto (t^2 +t^3, t^4 +t^5). D\351term

iner s\222il s\222agit de points de rebroussement de premi\350re\nou d

e seconde esp\350ce." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 47 "restart:plot([t^2+t^3,t^4+t

^5, t=-1.3...1.01]);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6%-%'CURVESG6$7Z7$$!3'*)***********p]!#=$!3!)**********Ho

&)F*7$$!3?^/M\\fc)*QF*$!3#f,2Dj%3)3'F*7$$!3]gSQR!zH*HF*$!3/%=`t`F>N%F*

7$$!396VGF3M%4#F*$!38'*R=0o\\,GF*7$$!34719i!G3J\"F*$!3@lh^\"3tig\"F*7$

$!3zY\\>:a;Wk!#>$!3))yw$eky!3sFD7$$!3bEQ3t*=J@\"FD$!3,%3Z4:P?C\"FD7$$

\"3'3kQO]wbI$FD$\"3UFO5VJ\"[2$FD7$$\"3M'zgEH$>&3(FD$\"3^DK.(eLy$fFD7$$

\"3\"))3!\\0Ky,5F*$\"3(=lL$zs\\BvFD7$$\"3%*>be^6&QA\"F*$\"3Eyxj+3Jc\")

FD7$$\"3Sz\"[,@\"*zH\"F*$\"3#)H\"[Cu.y=)FD7$$\"3as&GWd*ee8F*$\"3C@i50!

f\"*4)FD7$$\"3h#)yb(>;9T\"F*$\"3or>-gR))zyFD7$$\"35]XsZC$)[9F*$\"3[YH'

=t+%evFD7$$\"3W!HrAun6[\"F*$\"3m5YQ91u$p'FD7$$\"3SW0.\\k3k9F*$\"3Ie#)

\\;%\\:q&FD7$$\"3n`Mci@F89F*$\"3Ov&=fH<&eZFD7$$\"3yv+V!*=I;8F*$\"3QV0d

*\\MCn$FD7$$\"3XvX*f9E!47F*$\"3[`7EVnQLGFD7$$\"3))f5Ib`Xi5F*$\"3sITJ.p

9!*>FD7$$\"351,H%pCN>*FD$\"3o6UJ:poz8FD7$$\"3%R?(QJ,h[vFD$\"3$yu9'Gw)=

g)!#?7$$\"3eUaG$>+`(fFD$\"3rO(\\*Q-nH]Ffr7$$\"3+\"p$Rd>!pR%FD$\"3OZaf

\\g)ea#Ffr7$$\"31Qb\"z&3ulIFD$\"3oc(RnA(zn6Ffr7$$\"3,X*R%4YeB=FD$\"3[W

_\"=d@Y*Q!#@7$$\"3=:.k<O(>?)Ffr$\"3(oEAIkT^V(!#A7$$\"3gXu#)*[4nX#Ffr$

\"3%QY%z!)3%*ej!#B7$$\"3&*y9<l3@P*)Fgt$\"3#)3=#R$)f8,)!#G7$$\"3?^*zZf=

,E#Ffr$\"3q\\rNJvG\")[Fgt7$$\"3e#f8v!e_`)*Ffr$\"3CPl(ezBz'))Fat7$$\"3[

SKvJL3#H#FD$\"3M!*e_=tj,YF[t7$$\"3=Ac[r`txWFD$\"3C+-[C*)oz;Ffr7$$\"3=G

UBERAorFD$\"3,j?Zo^]UTFfr7$$\"3w=os%zmr3\"F*$\"3O&p\"4Z%>.;*Ffr7$$\"3?

]d3%=WH]\"F*$\"31&[FD$)>9p\"FD7$$\"3%e!=m=H\\^?F*$\"3nh5\\uU(*QIFD7$$

\"31B*p00zNm#F*$\"3)=a`a%o_c\\FD7$$\"3-n1?bB]4MF*$\"3'4H\"*H`lY&yFD7$$

\"3[0Qc)z`,D%F*$\"3CygjI>e#=\"F*7$$\"3i?bqr;Gb_F*$\"3E!o1mkT5v\"F*7$$

\"3MjOtV10^jF*$\"3w)3#fm<*>[#F*7$$\"3h/wbl_>3wF*$\"3SS_G8\")edMF*7$$\"

3%pzFi-4#)**)F*$\"3'4ytxO$***p%F*7$$\"3a&oW'*>?2/\"!#<$\"37\"z\"=KXJGh

F*7$$\"3**H&fVuit7\"F\\z$\"3%Q)4=7uc)3(F*7$$\"3eu?1,*G%=7F\\z$\"3OZrC!

yHN;)F*7$$\"3C%fgSM4PI\"F\\z$\"3.FhFF)R,B*F*7$$\"3[#)*RS%3o#R\"F\\z$\"

3%fEo([fOS5F\\z7$$\"3g0Bd#o*o\"\\\"F\\z$\"3MwO)yWH\"y6F\\z7$$\"3'pHJ6S

j]f\"F\\z$\"3WW4Ghb*)H8F\\z7$$\"3E\"zu!*)Q<)p\"F\\z$\"3a%*ed\"p7#*[\"F

\\z7$$\"3AS\\@i#Ra!=F\\z$\"3]nK7e#HKm\"F\\z7$$\"3%Q`L;ZHa#>F\\z$\"3y:'

[FuOx'=F\\z7$$\"3#*********4S]?F\\z$\"3Q++5gSh\"4#F\\z-%'COLOURG6&%$RG

BG$\"#5!\"\"$\"\"!Fi]lFh]l-%+AXESLABELSG6$Q!6\"F]^l-%%VIEWG6$%(DEFAULT

GFb^l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve \+

1" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 53 "###########################

###########    Exercice 2." }}{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2

." }{TEXT -1 341 " D\351terminer les points singuliers de l\222astroid

e A (cf. exercice 4, feuille\n1), leur esp`ece, et la tangeante `a l

\222astroide en ces points. V\351rifier que la distance\nentre les poi

nts d\222intersection de la tangente en un point r\351gulier M(\\theta

) \\in A avec\nles axes est constante. En d\351duire une construction \+

g\351om\351rique alternative de\nl\222astroide." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 39 "simplify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "expand(cos(3*t));simplify(cos(3*t)+3*cos(t)-4*cos(t)^

3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG

\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 "" }{MPLTEXT 1 0 43 "\nplot([(sin(t)

)^3, (cos(t))^3, t=0..2*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6%-%'CURVESG6$7in7$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!

#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF

6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F

2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2

$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"['F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*y

F2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*

F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%***

***!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdU

Gs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqX

UzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1SkF2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v

&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!

3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b

,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3

+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&

)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3ePWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H

&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%fV&Gd&)****F27$$!3iwA94X%**)GFeo$!3

3kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwd

Y,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)

eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClF

H%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27

$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27

$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3

#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZ

D))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3g

mp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!

3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!

3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3AQf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3

qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3

Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g

\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3G

MDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_

l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 52 "

taylor( cos(t)^3,t=0, 5 );taylor( sin(t)^3,t=0, 5 );" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"\"\"\"!#!\"$\"\"#F)#\"\"(\"\")\"\"%-%\"OG

6#F%\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"\"\"\"$-%\"OG6

#F%\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 72 "with(VectorCalc

ulus):\nArcLength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, th

e assigned names <,> and <|> now have a global binding\n" }}{PARA 7 "

" 1 "" {TEXT -1 113 "Warning, these protected names have been redefine

d and unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 182 "with(plots):\nn:=3;\nP1:=plot([ cos(t), sin(t),t=

-Pi..Pi], color=green):\nP2:=plot([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), \+

(1/n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }

}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been \+

redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 

13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"

\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*

4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`

')F1$!34lR!f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3E

Tq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh

-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen

*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)***

***!#<7$$\"3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V

'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')

F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF1

7$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$

\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"

34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"3

1&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u

$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"

3)**QqPxng%zF1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3Ab

WQLke[gF1$\"3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE

&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3

#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F1

7$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17

$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!

3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wY

p?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:Z

Cj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSN

b&p!**F1$\"3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$

\"*++++\"!\")F^[l-F$6$7cv7$$!3:LLLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$yd

liGoLF1$!3c^v#\\hXNO\"F17$$!3mag\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q

(HmDj$F1$!3Y,5)Q>3([RF17$$!3AJ8%pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,

0%F1$!37h9s$zSL+'F17$$!3Q(4R<J0*oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1

$!3qT\")zoZ#[W(F17$$!3A(eJ'H\"4,o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!

3#z![\"*fKlx$)F17$$!3y0_ON_7r\\F1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3

a-<'**[SOl)F17$$!3M*Q)z&G#R(*\\F1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#

e.5[&)z[h)F17$$!3\">`cyM=!>\\F1$!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6E

GAI[#)F17$$!3%)*yQ/[\\pQ%F1$!3KoPOS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=

xsF17$$!3N&y-x28XI$F1$!3/ORGR%3zj'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$

!3M%=x<AvNp\"F1$!3u'*=Tpv=$>&F17$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3k

ki$)))y68NFbbl$!3Cp)R;f6!)p$F17$$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3

G>:'>p(y$[#F1$!3(yXMlf**QV#F17$$\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$

\"3#p\\`\\j'QeYF1$!3!\\Wew8YQS\"F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbb

l7$$\"380$ot1f/u'F1$!3;<fQCK>\"['Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RF

bbl7$$\"3>Ds4\"QZfV)F1$!3m+k\\nF'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&o

GO(y#Fcs7$$\"3SH&Q&o1')****F1$!3+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3C

Uj$*o2hpCFcs7$$\"3'*[Pzc7R+&)F1$\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"

3?Ah&*40&R&QFbbl7$$\"3r&))yS_%H6nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1

$\"3\"4Ch#z,V>5F17$$\"377Q1l\"*Q\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVM

F1$\"3;c;\"Hr$z[>F17$$\"37[B]#[$y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q

8F1$\"3'y71#47MzIF17$$\"3;lAMa3AfKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(F

bbl$\"3))3P'\\E*RjWF17$$!3H2RVi09K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$

\"3751\")p0AsfF17$$!3S)RXo1a_M$F1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"

3%*3sX;W2gyF17$$!3Z@MwD5\\J\\F1$\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`

fV&>:[i)F17$$!3s3q#4XI))*\\F1$\"3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3

A\\9AE7@]')F17$$!3))y96rt;n\\F1$\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I

#[/AZ1vO)F17$$!3g8wFMJ5yYF1$\"3usnFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#

3(QuF17$$!3i'fu,H\"ymUF1$\"3#ek#))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;C

ORd*fF17$$!3Ie'pJhU.%QF1$\"3G4yMC#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)

*QF17$$!3%3e1&>BpgMF1$\"3'R!*oQLQOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F

17$$!3N^')G4:0MLF1$!3SG67)Hbq&>Fbbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F

17$$!3Cs)*H/[!oX$F1$!3[@D@N18aDF17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!

3)[\\y/2hMw$F1$!3k)=gz4#))3ZF17$$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3

y%Q>b>TZD%F1$!3Z_.aQy2TnF17$$!3dtjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+

R!HZF1$!3G**e:4-Q$3)F17$$!3Qw'=f#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJ

x\\F1$!3z$fzDG%z=')F17$$!31T0o41^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\

F1$!3Q*yk;\\[`l)F17$$!39S'f947W(\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F

1$!3iVk`xkvX&)F17$$!3/HzqFyn4WF1$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%

z*>oTXqmF17$$!3JBT\\GoQJEF1$!3#f^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1

aw\"*zG&F17$$!3$o`6MP69%))Fbbl$!3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'

H/1=')o%QF17$$\"3W^f(4*>h_7F1$!3U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjH

ui'zoY#F17$$\"3ktZ;<*Gbg$F1$!3_'4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*o

N\"F17$$\"3O<=t9_u*z&F1$!3SoSBQ@@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[t

T'Fbbl7$$\"3rjmwVkyKwF1$!3U;f()>\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w

*H>#Fbbl7$$\"3mEe$*y-]m&*F1$!3t]D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&

=K4\\a%o#!#C7$$\"3(ya<5?'))4'*F1$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1

$\"3**4qP.omW@Fbbl7$$\"3We'RBg_.o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF

1$\"3C[5jaoz&='Fbbl7$$\"3O9\"HY)=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b

)p2\"\\F1$\"3LGE&4%>A+8F17$$\"3;x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3i

g&pG-CIk#F1$\"3#*H*z)RR'*\\BF17$$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$

\"3)H*zZ2kXcSFbbl$\"35ORK^cOiOF17$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$

$!3GW\"o-p/?l\"F1$\"3mpQSaJZf^F17$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3

C#p!=(H-qF$F1$\"3\\Z*>xjr0h'F17$$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e

1H>Qr2**[F1$\"3KqxXdUa-&)F17$$!3W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"

4]Be6*\\F1$\"3MdR')z\"=ak)F17$$!37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3

i$)f$e23f)\\F1$\"3m$*[([u*zM')F17$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$

$!35+vaJc<YZF1$\"3240!=DXS7)F17$$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i

`AnFe1qUF1$\"3;55A?py\"z'F17$$!3j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'o

Py1x$F1$\"3C!>@dM#zYZF17$$!3o%Rn4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(z

W$F1$\"3#H?Z5;l>Y#F17$$!3#G\\&*>K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOL

LF1$!3?AWZ\\=[*H%Fcs7$$!3YFh$QuI)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F

1$!3&RP=DsOwq#F17$$!3\"48<6HoJj$F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]

k'Q/'*)*p4&F17$$!3G_Vd$*eTbSF1$!3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3

_='[$[cNGoF17$$!37'*Q$Hd0A]%F1$!3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%

H!fSFq,)F17$$!318POf(oV([F1$!3r(H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foL

S9i)F17$$!3)*o9TVoq)*\\F1$!3)f$Rm-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp

,l)F17$$!3%*=&o!3Y\\i\\F1$!39$fV@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R7

2&)F17$$!33Jq*o#G=!R%F1$!3X$=lS&*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'

F17$$!3[`\"***)3J0o#F1$!3Z!)e(G>TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17

$$!3em_\\Kz/%**)Fbbl$!3'*fUm47juXF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF

17$$\"3JkAev.*f@\"F1$!37'y=$)*>)G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17

$$\"3I.!ye4uJZ$F1$!3\"zl9B-eW$>F17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$

\"3HSj%H*fCGdF1$!3=mU/Aj_r)*Fbbl7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$

$\"3?OZ+ZX*zs(F1$!3%\\y3Ulo#>PFbbl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl

7$$\"3)e)\\I&\\Pfi*F1$!3%R1(*RiMHU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw

7Q)\\F-7$$\"3aW2wA:\"**f*F1$\"3%H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-O

Oge$\\K1#Fbbl7$$\"3Y?$z>]e6l(F1$\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3

Kl;?h*y!\\lFbbl7$$\"39En)HffTo&F1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$

\"3O'e/=v4zV\"F17$$\"3l*)R)z$))f@NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F

1$\"3Gj/Ak)e)\\CF17$$\"3%=xp%z4(pR\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KP

Fbbl$\"3CnK9E%GOo$F17$$!3v0gZ`R\\LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu

\"F1$\"3s<n_/$[MB&F17$$!3hMlhQ[sLEF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1

$\"3q[>qco*Gs'F17$$!3GCw>^JhvVF1$\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3

cutH\"eJ?\\)F17$$!3[S<)G_Jc&\\F1$\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$

\"3r^>S+6-X')F17$$!3e9Z[Q%3(**\\F1$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1

$\"3^s5PWASJ')F17$$!3!)pf&=Z]'))[F1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$

\"3!Q$\\J!)G,s!)F17$$!3;u?\\BF*=_%F1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1

$\"3K'f%3(>C?(oF17$$!3uJ9F$zS71%F1$\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3

c2Wr)zo)*3&F17$$!3,EAM'Gv2j$F1$\"37%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gB

t6'pQIo#F17$$!3SCr.ne1oLF1$\"3[=&)>m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[

[l6&F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%

%VIEWG6$FfeoFfeo" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 

0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 

"restart:n:=3;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ dif

f(((n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#;\"\"$" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=5;Ln:=ArcLe

ngth( <(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1

)*t))>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the ass

igned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "

" {TEXT -1 113 "Warning, these protected names have been redefined and

 unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#LnG#\"#'*\"#D" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347o

ns de Pascal\n######################################    Exercice 3.\n

" }{TEXT 258 11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de cent

re (1, 0) et de rayon 1.\n\na) D\351terminer une \351quation polaire d

e C.\n\nb) Soit D une droite passant par l\222origine qui coupe C en u

n point P. \nOn construit sur D deux points M et N distincts tels que \+

d(P;M) = d(P;N) = a,\no\371 a est un r\351el strictement positif fix

\351. \nD\351terminer une \351quation polaire de\nl\222ensemble \\Gamm

a_a d\351crit par les points M et N si l\222on varie D (\{\\it lima

\347ons de Pascal\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\in

fty[,\nl'ensemble des points des courbes \\Gamma_a,\n dont la tangente

 est verticale." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 356 "with(pl

ots):P1:=polarplot([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplo

t([2*cos(t)+2,t,t=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=

0..4*Pi],color=blue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=gr

een):\nP5:=polarplot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polar

plot([2*cos(t)-6,t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5,

 P6);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURV

ESG6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)

R@^qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G

*)4\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&R

cG>\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$

\"3WWD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"

333V?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$

\"37l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$

$\"3sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"

3B.^N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$

\"3/Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&

Rq4-B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7

$$\"3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27

$$!3o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$

$!3')3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F

27$$\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$
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-%%VIEWG6$%(DEFAULTGF\\bw" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 168 "Exercice 4. Etudier les b

ranches in\034nies des courbes planes d\351\034nies par :\n1) t \\mars

to ( t^2/(t-1) , t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1

/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "####

##################################    Exercice 4,1).\n#\351tudier les \+

branches infinies\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5.

.-1.01],color=red):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\n

B2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot

([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1

), t=1.1..10],color=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..1

0):\nB:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote obliqu

e\ndisplay(B1,B2,B3, B);\ndisplay(B11,B21,B31);\n#####################

###########################################\n\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6(-%'CURVESG6$7hn7$$!3'pmmmmmm;%!#<

$!3ULLLLLL$3#!#=7$$!35?Y(eSZ@3%F*$!3>z#)oWEPB@F-7$$!3DGx\"z2n'3SF*$!3)

yxKnMK&f@F-7$$!3:2Ygv'*4ERF*$!3E9[5nkv,AF-7$$!3\"3mqt%=1VQF*$!3iS3Aq..

YAF-7$$!3elG2'y)\\gPF*$!3!y%)*z!=t>H#F-7$$!3Qm,n\"*o-%o$F*$!3KPQeGKNOB

F-7$$!3wBot$yB\\g$F*$!3'H$pU&[OUQ#F-7$$!3Ej%R`z.K_$F*$!3$fxCvfjfV#F-7$

$!3=t&)G!yR=W$F*$!3Ax6<)R;**[#F-7$$!3WleLV&\\#eLF*$!3A1B7'y!4[DF-7$$!3

!>o!RTOr%G$F*$!3Q#=1,YY<g#F-7$$!3Bu(zM-O??$F*$!3kb(y7Gl]m#F-7$$!3J)G+X

/Q\">JF*$!3&HnhZQ'*>t#F-7$$!3!y())=+%p$RIF*$!31B.-x6%**z#F-7$$!3/&)fDm

\"Qq'HF*$!3w6;,u?\"['GF-7$$!3]\"GQ14o6)GF*$!3w%[B'3x@YHF-7$$!3B%)\\\"=

-\\&3GF*$!3o/AWs47>IF-7$$!3uB31hrACFF*$!3\\_#HWz/*3JF-7$$!3#yO%3H8t\\E

F*$!3'*o?`')[E$>$F-7$$!31PMZ\\9;oDF*$!3/i<SVJj\"H$F-7$$!3'3m+4Ac1\\#F*
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)Fbfl$\"3*e\"esJ!*yHPF-7$$!3Qz4V+utSmFbfl$\"3rwN:JKb0KF-7$$!3sSfw%RVWJ

&Fbfl$\"3Yc&)z?&*orFF-7$$!3aUbyuBL'*RFbfl$\"3cV7U+2;ABF-7$$!3S'z1[F>m)

GFbfl$\"3vGJYOm&\\\">F-7$$!3)H6H#Qol%*=Fbfl$\"3szcYq9A2:F-7$$!3'=n.b&

\\UZ6Fbfl$\"3&eJo(3ZqW6F-7$$!3c)3`$)[\"[\\`!#?$\"3n5<'R!HHIwFbfl7$$!32

-4\"3#R!*R8F[il$\"3b'[@=umKt$Fbfl7$$!3%=0%Q7@mf8!#A$\"39&>SJj9Up$F[il7
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fl7$$F^[lF*$\"3266666666F]flFiz-F$6$7hn7$Fgen$\"3qL_4Q_4Q_F-7$F\\fn$\"

3#4E:(4)=;&\\F-7$Fafn$\"396pJ,00'p%F-7$Fffn$\"3w\"3#RUYjmWF-7$F[gn$\"3

W!y-[qV&fUF-7$F`gn$\"3T_Dg6%H/!RF-7$Fegn$\"33Q]v9Uv*f$F-7$F_hn$\"3-.&3

)3G^CJF-7$Fihn$\"3!)psiJ()olFF-7$Fcin$\"3Gtn3#)4OfAF-7$F]jn$\"3SI(yU\\

r'=>F-7$Fbjn$\"3AxLWL(3;`\"F-7$Fgjn$\"3#o2jXGHMG\"F-7$F\\[o$\"3#H'p6o

\\-#4\"F-7$Fa[o$\"3)y*Q1kBUY&*Fex7$F[\\o$\"3u9oLYnb%o(Fex7$Fe\\o$\"3q0

#p(3*HU['Fex7$F_]o$\"3#GC[-_5\"*o&Fex7$Fd]o$\"3K)>b*f.sj]Fex7$Fi]o$\"3

gQ`GO#\\ub%Fex7$F^^o$\"3;&4Ak`a::%Fex7$Fc^o$\"33CB.Rm>3QFex7$Fh^o$\"3Q

;-\")R-m_NFex7$F]_o$\"3D^g8D*)f0LFex7$Fb_o$\"3I1^RnDx\"4$Fex7$Fg_o$\"3

KFy0&GC<\"HFex7$F\\`o$\"3QrGf5XQmFFex7$Fa`o$\"34'QSH;_Ah#Fex7$Ff`o$\"3

G>Jgn!*4&\\#Fex7$F[ao$\"3eDsyQ*>>P#Fex7$F`ao$\"3-t@$>L&*HF#Fex7$Feao$

\"3ewyr+Z(Q<#Fex7$Fjao$\"3UI*eq&GZ(3#Fex7$F_bo$\"3T@0CX>e/?Fex7$Fdbo$

\"3\"GK$>s&HU$>Fex7$Fibo$\"3[*o*Q&=MQ'=Fex7$F^co$\"3Y'\\6r*Q3'z\"Fex7$

Fcco$\"3&yGn,,&4T<Fex7$Fhco$\"3k,u0[kX&o\"Fex7$F]do$\"3Zu/AZanJ;Fex7$F

bdo$\"3cSxp,HN#e\"Fex7$Fgdo$\"3^lOQ*=Yu`\"Fex7$F\\eo$\"33l2x+t`!\\\"Fe

x7$Faeo$\"3UWaE**)33X\"Fex7$Ffeo$\"3\\vcJ$G/2T\"Fex7$F[fo$\"3S;f-1PEw8

Fex7$F`fo$\"3qAYqgf^S8Fex7$Fefo$\"33+lca8c38Fex7$Fjfo$\"3[qLC0Bxw7Fex7

$F_go$\"3#RoTM>srC\"Fex7$Fdgo$\"3$)H3`Y!Rw@\"Fex7$Figo$\"3)GN*)\\$\\]!

>\"Fex7$F^ho$\"3U9Ms$o%*R;\"Fex7$Fcho$\"3A#z;\"R'e)Q6Fex7$Fhho$\"3e0IR

)o5n6\"Fex7$F]io$\"3]<A46YP#4\"Fex7$Fbio$\"3Co')41\"*\\r5Fex7$Fgio$\"3

mdbPZ<6]5Fex7$F\\jo$\"3_P*\\j)QVI5Fex7$Fajo$\"3355555555FexF_hl-%+AXES

LABELSG6%Q\"t6\"Q!F_fp-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F(FajoFdfp" 1 2 

0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2

" "Curve 3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F)

,&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)

F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "#############

##########################################################" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#ass

ume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):

\nl:=simplify(sqrt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 31 "tau:=[simplify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*

F(F(F(F(F(,&F1F(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 

"eta:=[-simplify(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>

%$etaG7$*&,&*$)%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+

F.F,,&F*F,F,F.F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2

; x1:=subs(t=t1,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=

t1,v):\nwith(plots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],

color=red):\n\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}

{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been r

edefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):

b11 := arrow(<x1,y1>, <u1,v1>, length=[1], width=[0.05, relative], hea

d_length=[0.1, relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>

,length=[1],width=[0.05, relative], head_length=[0.1, relative], color

=blue):\n\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([

t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(

t=t2,x):\ny2:=subs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb

21 := arrow(<x2,y2>, <u2,v2>, length=[1], width=[0.05, relative], head

_length=[0.1, relative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,

length=[1],width=[0.05, relative], head_length=[0.1, relative], color=

blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^

2-1), t=1.1..5],color=blue):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t

3,y):\nu3:=subs(t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <

u3,v3>, length=[1], width=[0.05, relative], head_length=[0.1, relative

], color=red):\nb32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05

, relative], head_length=[0.1, relative], color=blue):\n" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#u3G$!+++++I!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 

"B:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\n

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "display(b10, b11, b12, \+

b20, b21, b22, b30, b31, b32,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 

1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "65-%'CURVESG6$7V7$$!3'pmmmmmm;
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SF*$!35qg#>Zk)\\@F-7$$!3%)HX9h)4c&RF*$!3wU,FH`Y'=#F-7$$!3-HR')z5u#)QF*
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$!3cBog'R*G$*HF-7$$!3YPVBd0&>w#F*$!3!)[dj+L-oIF-7$$!39%HqND5Op#F*$!3*p

mI:<wH9$F-7$$!3B.HX&yFCi#F*$!3ZJlB/DYDKF-7$$!3'>t5+mwrb#F*$!3k97cjZR0L

F-7$$!3W0WRwg#p[#F*$!3wr?%*f)4lR$F-7$$!3Z/E%[n2TT#F*$!31Y*RRkWq\\$F-7$

$!3SY+BQ?&3N#F*$!3eG?j3N#**e$F-7$$!3#zbqlt!o#G#F*$!3U#)*[f2.kp$F-7$$!3

0V/[n:U7AF*$!3ab^iLh#Q\"QF-7$$!3H*o-zvhQ9#F*$!3j#fjFF-o$RF-7$$!3K\"=V'

44qx?F*$!3!p&*3tj#GkSF-7$$!3*RUd^Q`W+#F*$!3F&Rh+z.o@%F-7$$!3&z9?5tR)Q>

F*$!3%G)fv9s$\\O%F-7$$!33Fit3!3!p=F*$!3AY^+c8COXF-7$$!3<bN$e(G%f!=F*$!

3#z'R*e,iZq%F-7$$!3Rf>R@ACP<F*$!3&\\s6U3[b!\\F-7$$!37/iN\\*\\Gn\"F*$!3

$)Q<$zU*f7^F-7$$!3:'*=i3u\"eg\"F*$!3Sq,`\\.%3N&F-7$$!3DP)*)yvr0a\"F*$!

3=Xh80U&*3cF-7$$!3S!z%zr`fs9F*$!3x%G'QEox5fF-7$$!31(e_3nnuS\"F*$!3.!e9

VlA!QiF-7$$!3CFl5$[P7M\"F*$!38UX(e8!p<mF-7$$!3e&R2ZVbfF\"F*$!337VNZ:Y

\\qF-7$$!3[fC%fKXj@\"F*$!3/$*35`SY1vF-7$$!3g\"))\\%*o/&[6F*$!3\\\\9nvp

T?\")F-7$$!3%>N/A4&H)3\"F*$!3E*pk@9a\\x)F-7$$!39'yvt+!Rc5F*$!3Qjc!R:@`

<*F-7$$!37HFSXjiC5F*$!3G(f$)>rm#>'*F-7$$!3m0*=(4ZiV**F-$!3C\"3GrA?#45F

*7$$!3y=R]:ARU'*F-$!3Oa<%*\\&z?1\"F*7$$!3Lw$p'e:J?$*F-$!3*[$4\"yaIj7\"

F*7$$!3A+++++++!*F-$!3%**************>\"F*-%'COLOURG6&%$RGBG$\"*++++\"

!\")$\"\"!F_\\lF^\\l-%)POLYGONSG6&7&7$$!+1LeY8!\"*$!+Vimyo!#57$$!+gL3?

8Fg\\l$!+\"4nYX'Fj\\l7$$!+i)[)obFj\\l$!+bdYA6Fg\\l7$$!+A$[Q$eFj\\l$!+q

c'[;\"Fg\\l7%7$$!+A\"\\jV&Fj\\l$!+(zl75\"Fg\\l7$$!+#H]L&[Fj\\l$!+2cm'>

\"Fg\\l7$$!+i![j'fFj\\l$!+Gc1'=\"Fg\\l-%&STYLEG6#%,PATCHNOGRIDGFg[l-F$

6#7*Fd\\lF[]lF`]lF[^lF`^lFe^lFe]lFd\\l-Fa\\l6&7&7$$!+vL878Fg\\l$!+-k;*

z'Fj\\l7$$!+\"HLXN\"Fg\\l$!+Kp;MlFj\\l7$$!+^CMv()Fj\\l$\"+-y\"y4\"Fj\\

l7$$!+\"HV8N)Fj\\l$\"*K$=G$)Fj\\l7%7$$!+@?M()*)Fj\\l$\"+PvJI7Fj\\l7$$!

+JRML!)Fj\\l$\"+rjJ8=Fj\\l7$$!+@PMR\")Fj\\l$\"*(f=.qFj\\lFj^l-Fh[l6&Fj

[lF^\\lF^\\lF[\\l-F$6#7*Fd_lFi_lF^`lFi`lF^alFcalFc`lFd_l-F$6$7jn7$$!3U

G^?G^?GYF-$\"3<R(*eV(*eV(*F*7$$!3m.KDWS4$f%F-$\"3W_#fPieB())F*7$$!3]\"

[0btW!eXF-$\"3dHjj/PdS\")F*7$$!3P#pn%ew0BXF-$\"3>LYLXZ@<vF*7$$!3C\\Y:u

K8)[%F-$\"3;\"et4!p#)zpF*7$$!3NjJk]WZ=WF-$\"3QHQWldQ+hF*7$$!3_\\GTX?2

\\VF-$\"3m$G%**4T%4T&F*7$$!3A==(fe@*GUF-$\"3KEo8WN\"*4XF*7$$!3l_juK-e4

TF-$\"3qS1Q\")HoaQF*7$$!3M?fSh>OwRF-$\"3>Y])=(en-LF*7$$!3#Q!RsBjAWQF-$

\"3!yMr$f![)zGF*7$$!3!zr>?_B;e$F-$\"3-%4Mv=%zqAF*7$$!3(*3vZur/DLF-$\"3

+l>ylf4d=F*7$$!31s'=mA'p\"4$F-$\"37$))*Qqu([d\"F*7$$!3k(\\0ZWe\\&GF-$

\"3C07jE2%)[8F*7$$!3a.Q\\\"o*o:EF-$\"3)[SU`\"fXj6F*7$$!3kck\\rD?$Q#F-$

\"3MV_eA_G85F*7$$!3!*p.*Gzp2:#F-$\"3SkBU;oa]))F-7$$!3%p'R8EI2_>F-$\"3G

_+#f6:u)yF-7$$!3[y01MUjN<F-$\"3Opcv-RwYpF-7$$!3q?!*[A8gE:F-$\"3*fG*zWF

TAhF-7$$!3r*p-n=POL\"F-$\"3H2%y=,+\"=aF-7$$!3I%y^vZoh;\"F-$\"3*RfzPfe.

%[F-7$$!3')oL:GP:u(*!#>$\"30XG#pq'f:UF-7$$!3Gu&4%RtWq#)Ffil$\"3*e\"esJ

!*yHPF-7$$!3Qz4V+utSmFfil$\"3rwN:JKb0KF-7$$!3sSfw%RVWJ&Ffil$\"3Yc&)z?&

*orFF-7$$!3aUbyuBL'*RFfil$\"3cV7U+2;ABF-7$$!3S'z1[F>m)GFfil$\"3vGJYOm&

\\\">F-7$$!3)H6H#Qol%*=Ffil$\"3szcYq9A2:F-7$$!3'=n.b&\\UZ6Ffil$\"3&eJo

(3ZqW6F-7$$!3c)3`$)[\"[\\`!#?$\"3n5<'R!HHIwFfil7$$!32-4\"3#R!*R8F_\\m$
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F_\\m$!3Oul:J@\\hKFfil7$$!3K[H2k0Zx_F_\\m$!3VLN$oS)3SqFfil7$$!3m5#p^g;

\\F\"Ffil$!3!3XTa%yYz5F-7$$!3;ooUre#pN#Ffil$!3#4,5MXR7X\"F-7$$!3u^8'Ra

]%GSFfil$!3cy$fYLlw(=F-7$$!3N>?*e-y<,'Ffil$!3'Ro(\\N5%oF#F-7$$!3'3rzjR
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>e\"F-$!3![CWuMmNl$F-7$$!3-*HEi#[')[?F-$!3#zieM$\\lgTF-7$$!3,7(3So)\\R

EF-$!3ff^nS3tOZF-7$$!3,6uFa?kPLF-$!3c*z0d<)\\b`F-7$$!3SZfN7T:BUF-$!3;U
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DO(\\y#F*$!3YZJ0ByB-?F*7$$!3#ep(*)f*RE)HF*$!3p')zqnWJ2@F*7$$!3],++++++

KF*$!3@BAAAAAAAF*-Fh[l6&Fj[lF_\\lF_\\lF_\\l-Fa\\l6&7&7$$!+#H-#4>Fj\\l$
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$!3<LLL$o#)RB\"Fg`l$\"3#)>wR!z3B!=F*7$$!3'***\\PfO%H7\"Fg`l$\"3(=&4)*H

!*p7HF*7$$!3SLLL3`lC5Fg`l$\"3U<wRSDe&*QF*7$$!3q'**\\P4u\"o\"*F*$\"3wa4

)*H:'R(\\F*7$$!3*z**\\7G-89)F*$\"3Y`4[UL$3+'F*7$$!3%)GL$3Fp)pqF*$\"3iA

w*GNmA2(F*7$$!3YKL3-$ff3'F*$\"3)*=wk@j<c!)F*7$$!38nm;z%zY-&F*$\"3L%GkX

9cu6*F*7$$!35kmT5!3B#RF*$\"3tG9LhF)>-\"Fg`l7$$!3C***\\iS!piHF*$\"3A&4[

<_Wz6\"Fg`l7$$!3lim;/rFE>F*$\"3))Gk&>&ee@7Fg`l7$$!3Q&******\\2cb)F<$\"

3>&4tt[d'G8Fg`l7$$\"3t9++DJE>>F<$\"3H&4BO>1MV\"Fg`l7$$\"3t-+D1RU07F*$

\"3U&4)*H&fvM:Fg`l7$$\"3+++](=S2L#F*$\"39&4B6e(GZ;Fg`l7$$\"3:jmm;p)=M$

F*$\"3Yh(RSD-%[<Fg`l7$$\"3O-++v=]@WF*$\"3Q&4t)\\POc=Fg`l7$$\"3/JLe*[$z

*R&F*$\"3EG9L6H>a>Fg`l7$$\"3#e++]iC$pkF*$\"3]&4t[-Y61#Fg`l7$$\"3ukm\"H

2qcZ(F*$\"3%=wk'p0yh@Fg`l7$$\"3i.+DJ5fF&)F*$\"3u&4)\\lE(pE#Fg`l7$$\"3a

kmmTg.c&*F*$\"3#=wRl;<)pBFg`l7$$\"3w**\\ilAFj5Fg`l$\"3q%4)*z#e[xCFg`l7

$$\"3yLLL$)*pp;\"Fg`l$\"3sGkqXN=\"e#Fg`l7$$\"3)RL$3xe,t7Fg`l$\"3))GkXR

%Hso#Fg`l7$$\"3Cn;HdO=y8Fg`l$\"3=iZm>sR#z#Fg`l7$$\"3a+++D>#[Z\"Fg`l$\"

3Y&4tt[N!*)GFg`l7$$\"3SnmT&G!e&e\"Fg`l$\"3Ki(*yZQz**HFg`l7$$\"3#RLLL)Q

k%o\"Fg`l$\"3%)GkqXu&))4$Fg`l7$$\"37+]iSjE!z\"Fg`l$\"3/&4)*H!*zW?$Fg`l

7$$\"3a+]P40O\"*=Fg`l$\"3[&4[<2ubI$Fg`l7$$\"\"#F[dl$\"3#\\4tBc8UT$Fg`l

-Fhcl6&FjclF_fmF^fmF_fm-F$6$7]q7$$\"3-jAja=iOGF*$\"3a%QJmuU#*e*F*7$$\"

3yZAfV'onx\"F*$\"3X([;8%)))3%)*F*7$$\"3OjGpm.KepF<$\"3/\\hi8:wv**F*7$$

!3Zpe\"*3&z&=DF<$\"3+Y*4b(y#o***F*7$$!3mymQV[G(>\"F*$\"3@[iUIn1G**F*7$

$!3?Ag*4JXsC#F*$\"3.jljSLAW(*F*7$$!3O_j&=Bs;F$F*$\"3gfj-(ek'\\%*F*7$$!

3gv(Rxt?`E%F*$\"3awC9uVsW!*F*7$$!35+A%=,i)4_F*$\"3-\"Rw'*)4lN&)F*7$$!3

k?nXZaP!4'F*$\"37X.uGRTJzF*7$$!3[\"yvb&QV,pF*$\"3HD\"=3_EnB(F*7$$!3#4X

_XFlKe(F*$\"38uB`U*[(=lF*7$$!3Q>p,J9v!>)F*$\"3:(\\;'pC'ot&F*7$$!3)3V?#

)*33N()F*$\"3Gh*f=J'4o[F*7$$!3)=SBqO+w=*F*$\"3%**[$[mS;[RF*7$$!3)4cDs.

sRb*F*$\"3Cgq69'QK&HF*7$$!33g#pP/ZH\")*F*$\"3T,b1jc6D>F*7$$!3s$e)*H)eJ

h**F*$\"3gerni2T(y)F<7$$!3=f(e8[D%)***F*$!3C7hBYG[u<F<7$$!3eWU$pV)3?**

F*$!39F(R\"fNoh7F*7$$!34*)HSFa_C(*F*$!3jI(>M[45L#F*7$$!3#R8ivI!)pX*F*$

!3wfpx9^Y]KF*7$$!3eo`hfmr-\"*F*$!3&ygI?m9,9%F*7$$!3Dv>25m@/')F*$!3+%)3

Kkt#e4&F*7$$!3#Hq(G3^u0!)F*$!3K\"f/b?KB*fF*7$$!3Qi3Ml`B6tF*$!3\\#)pD%)

4XAoF*7$$!3@k'>f\")y5`'F*$!3%[VHqx[Ed(F*7$$!3#H;4IH]nq&F*$!3ds&om#*f<@

)F*7$$!3Ai6VNML?[F*$!3#z=<MsG:w)F*7$$!3'R::)y&y'pRF*$!3')Q/]=^Ky\"*F*7

$$!3#*3<\\*[-M3$F*$!3\"p>(y!QhF^*F*7$$!3gY?w\")G>%*>F*$!3cO9z^D9*z*F*7

$$!3#z!>Zh4*oz)F<$!3k%o>w?K7'**F*7$$\"3Cuf!yzISP(Fbz$!3!Q)Gl9\"G(****F

*7$$\"3+4qa*H)\\E5F*$!3Sus(3avr%**F*7$$\"3!4XxW$HVA@F*$!3_Oawj&o@x*F*7

$$\"31T!H%fbA#>$F*$!3Q$GC-x(zw%*F*7$$\"3k*f\"=q$yn5%F*$!3^Z%ek=0y6*F*7

$$\"3e2(Qs;*o\")\\F*$!3oRX7B+!3n)F*7$$\"3;;G^23)f)eF*$!3cgc/c\"eU3)F*7

$$\"3q&30+h!*=s'F*$!3='G*R?az.uF*7$$\"373;wr6UXuF*$!3/Qlv1\\vvmF*7$$\"

3'>mkKG604)F*$!3Siyp!o#QxeF*7$$\"31]dCgajs')F*$!3At['H;$\\y\\F*7$$\"3?

au\"Hq&Hb\"*F*$!33&QmZv1D-%F*7$$\"3%RH9jQch]*F*$!3(HMF<(fq.JF*7$$\"3a`

qy*>k]w*F*$!3I%>a)*4$)[:#F*7$$\"3EM%zuW(QQ**F*$!3`x(>m'oN36F*7$$\"35H*

3\\=y)****F*$!3:Mr4\"zve$\\Fbz7$$\"3_C+aV%4Y%**F*$\"3w*o!*)fv1^5F*7$$

\"3-kG-oQho(*F*$\"3P\")))3%*RtQ@F*7$$\"3!*3\\+A'[(=&*F*$\"3co?&yVp[1$F

*7$$\"3O0381dH\"=*F*$\"3-=&yU>.G'RF*7$$\"3@2'=e&R0A()F*$\"3'zz?1/)R\"*

[F*7$$\"3=?r#[(y?p\")F*$\"3gS)G^#))\\ndF*7$$\"38C(ex0pg](F*$\"3\"Hv`@C

!\\2mF*7$$\"3s\\92H.'pv'F*$\"3=CxA=N!=P(F*7$$\"3s^hq'**[\"\\fF*$\"3:@_

uCp)y.)F*7$$\"3!zz+7`@h2&F*$\"3F'H'f/p&eh)F*7$$\"3moG&Hd_$yTF*$\"3'o#Q

43\"G_3*F*7$$\"3hty)yC,xB$F*$\"3U,4CexNh%*F*7$$\"3w<.dvkwa@F*$\"3SMD&[

$**3l(*F*7$$\"3'*RGt')QdW5F*$\"3GHTTIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9

%ycP*****F*7$$!36^Nt4oiU(*F<$\"3I-o1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)

zXR]*y*F*7$$!3%)oyV&zPR3$F*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))

4y&)e;*F*7$$!3M)*\\2(RgW([F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$

\\]$Hh\")F*7$$!3eT6%e`&)oh'F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.

\"=)**3&z'F*7$$!3ehgnc)>A)zF*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[

n1/>A:&F*7$$!3k9fRct;k!*F*$\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_j

d]()*p4F$F*7$$!3z'oY#)\\%yN(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3

Q4$\\f3!4C7F*7$$!3%f\"eV\"zn))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*

$!3/m([s%GN`))F<7$$!3v%['4#>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*

$!3k.Y)o(z%)RHF*7$$!3!RC5ZdKK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3w

i1Ml6My[F*7$$!3'*p(HUPM!p\")F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j

/HlF*7$$!3:')Q.ih34pF*$!3==1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7

$$!3#p/;,@#*=:&F*$!3+&zH#[Ywq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$

!3Eil'\\n\"4kLF*$!3#373'*=frT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$

!3!4&G)p`XZJ\"F*$!3_$z;sX&>8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"

3e8/$z'oSFqF<$!3QTFb:sFv**F*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn

$!3a%QJmuU#*e*F*-Fhcl6&Fjcl$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+A

XESLABELSG6%Q!6\"F]ep-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 -180.000000 4.000000 0 0 "Curve 1" "Curve 2" "

Curve 3" "Curve 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf

(-1-4/(3*Pi));evalf(-sqrt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+

\"=8WU\"!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$

\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;eval

f(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"

\"\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" 

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

35 "k:=-3/2;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%\"kG#!\"$\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!

#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4

)))*sin(t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"

\"\"*&\"\"%!\"\"%#PiGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$c

osGF1F)F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=

0));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$!+l$=g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5

." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "#####################

#################    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(

1+t^2)], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\neva

lf(2^(1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2

)-x,(2+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 

433 433 433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7

$$!3YLLLe%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3A

LL$3s%3zVF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=

q]RF1$!3W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$

!3smlaxvS6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3yp

K,g*HO!HF-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\

VKF-7$$!3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z

._Xicn$F-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)

y`39%F-7$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl

%F-7$$!3#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&

\\F-7$$!3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY**

*\\F-7$$!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\

F-7$$!3S$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZ

F-7$$!3)f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-

7$$!3ndmmT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$

!3%\\mmTg=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3

g***\\7yQ16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7

$$!3vDMLLe*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]

F\\v7$$\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc

\"F-7$$\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![

RGF-7$$\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_S

F-7$$\"3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF

-7$$\"3#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\

F-7$$\"3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**

\\F-7$$\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d

\\F-7$$\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3

S/bYF-7$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%yS

TF-7$$\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm

$F-7$$\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p

\"*=D$F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(

>0s')*e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb

$\\O'[I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ

`%[$zBF-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H

*Qyu@F-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=

d#G.?F-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-

F$6$7en7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$

!3%GLb$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6

P$F17$FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3

C?$p)z+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$

Gf\"F17$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7

$Fjp$!3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$

\"3%)\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3

O^'))\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G

_$pFu>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>

F17$Few$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$F

ix$\"3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"

3l))\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3

b*=)44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3

oh3]Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3f

TNk*f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r

6\\!\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>

yu?$>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_

%e8jWF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFca

lFfal-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 

1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" 

}}}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7

\\o7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7

$$!3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3u

Y\"RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>

31N\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4

v#F*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!

3C?$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3ul

y&y>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5

_I\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$o

F*7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>

7$$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$

$!3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*

7$$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!

3qAiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3

=Y&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3

q_GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3c

K#fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$

\"3Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$

$\"3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$

\"3**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7

$$\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$

$\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&Qt

L]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!

Hm#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=

)44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)

ybs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_

$pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fT

Nk*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3

R:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 90 "with(VectorCalculus):\n#ArcLength( <3*cos(t) - cos(

3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 35 "ArcLength( <sin(3*t)>,t=0..Pi/3 ) ;" }}{PARA 7 "" 1 "

" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a glob

al binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected

 names have been redefined and unprotected: *, +, ., D, Vector, diff, \+

int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"#" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 280 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\ndisplay(I1,I2);" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}

{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6ibl7$

7$$!3i************z:!#<$\"3[r\"*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354+

+++++lF-7$F.7$$!3)o5]m2wFe\"F*$\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"

3K4+++++]nF-F47$F:7$$!3ABJP)\\Gfe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve

\"F*$\"3a4++++++qF-F@7$FF7$$!3uutP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e

'pJP@t&)e\"F*$\"3)3,+++++D(F-FL7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$

!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF

-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9

$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-

7$7$$!35Lq2$[^Ve\"F*$\"3U5++++++!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!

G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e

\"F*$\"3!378#Q>(4D)F-7$7$F($\"3Ik+,R1)fD)F-Fjq7$7$$!3Q************\\:F

*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a

:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+

s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat

7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fg

t7$7$$!3QLzU;zCt:F*F`u7$$!3SliSCn8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:

F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-

7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^l

t9`')F-7$7$$!3W$H-bgs\\c\"F*$\"356+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fh

w7$$!3_H&eih'3h:F*$\"33%4@)o%)QU))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!

*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"3^>XEKxxC!*F-7$7$$!3#)************\\:F

*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d************>:F*$\"3#fCq$pK'eM%F-7$$!3S9

0\"\\o)=E:F*$\"3)y++++++]%F-7$F[z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!

3zY@fKc%e`\"F*$\"353+++++]ZF-Faz7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"

F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g**

**********\\:F*$\"39@9]#py49&F-7$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-

7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(

o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l

7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![

\"e;\"HeK_*F-F`^l7$7$$!3c*************[\"F*$\"3.b56:&oVq$F-7$$!37uXup6

@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3

'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H

1/:F*$\"3W2++++++SF-7$$!3@,J#)>_+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::
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\\2(z)H%p`Fj\\n$!3>5Um:>T6<F-7$7$$\"3#\\Ke#\\;#eS%Fj\\n$!3%Q**********

**\\\"F-Fi[r7$7$$\"3RG$e#\\;#eS%Fj\\nFb\\r7$$\"3%=sI78\"HXLFj\\n$!3#oB

gF4WXW\"F-7$7$$\"3Idb$[U!=vKFj\\n$!3!R***********\\7F-Fh\\r7$F^]r7$$\"

3?`&ovMLm*>Fj\\n$!3o&Q'*yF0L=\"F-7$7$$\"3PvaKV?41FFj\\n$!2%R**********

****F-Fd]r7$7$$\"3CwaKV?41FFj\\nF]^r7$$\"3=2tPt9]y6Fj\\n$!3#[D\"yA^([E

*Ffcm7$7$$\"3][\"fl)[r(p#Fj\\n$!3/S***********\\(FfcmFc^r7$Fi^r7$$\"3a

!\\k2`,!fyF[`n$!3O<&*3Y$e@t'Ffcm7$7$$\"3CHcv)e0cS$Fj\\n$!3iS**********

**\\FfcmF__r7$7$Ff_r$!3#*R************\\Ffcm7$$\"3p&=UPq\"4>zF[`n$!3!p

*4`(4fEB%Ffcm7$7$$\"3gx6$)[S%*4dFj\\n$!3wR***********\\#FfcmF^`r7$7$$

\"3%>=J)[S%*4dFj\\nFg`r7$$\"3u]^'=jgHn\"Fj\\n$!37T_l_+31=Ffcm7$7$Fcjq$

!3rPhi+kp@5FfcmF]ar7$F_gq7$$!3e\\K?+M(H2%Fj\\n$\"3Of/N$yZF<\"Ffcm7$7$$

!3Y'eZ!HEqf7FfcmF^jmFgar7$7$$!3k'eZ!HEqf7FfcmF^jm7$$!3wV:D(y:t*)*F[`n$

\"3#>&R*['4\"eT$Ffcm7$7$$!3iW-Ds'=O)\\Fj\\nF`gmFdbr7$Fjbr7$$!3@:R2o_C=

yF[`n$\"3_PTBx`[)*eFfcm7$7$$!3AeFT%p58Z$Fj\\nFaemF^cr7$7$$!3ciFT%p58Z$

Fj\\nFaem7$$!3'\\3p1jxz/\"Fj\\n$\"3jYfb-[m?%)Ffcm7$7$$!3M9,\"*p2&zE$Fj

\\nFjcmF[dr7$7$$!31;,\"*p2&zE$Fj\\nFjcm7$$!3qH:Io3&=t\"Fj\\n$\"3mJD!RU

lx4\"F-7$7$$!30]v_&fG\"3QFj\\nFaamFhdr7$F^er7$$!3w_b'Q_8<#HFj\\n$\"3+K

A.Y4od8F-7$7$$!3+ji1-,F&*\\Fj\\nFe_mFber7$7$$!3gli1-,F&*\\Fj\\nFe_m7$$

!3WzoDh`6cZFj\\n$\"3m#\\5!Gw'Hi\"F-7$7$$!31l#=SoMx%oFj\\nF_^mF_fr7$Fef

r7$$!3Z&fva%*\\gT(Fj\\n$\"3#)[ca\\P8&*=F-7$7$$!3[\"\\*3JrVB%*Fj\\nFj[m

Fifr7$7$$!3A$\\*3JrVB%*Fj\\n$\"3#f+++++++#F-7$$!3<)3`<%yV86Ffcm$\"3g4h

9?)>h<#F-7$7$$!35^5Nx8pz7FfcmFf\\mFhgr7$7$$!3#40^tP\"pz7FfcmFf\\m7$$!3

7yuKEx^@;Ffcm$\"3o3t_5)f%oCF-7$7$$!3rey)Qoo]q\"FfcmFailFehr7$F[irF\\hq

7$7$$\"3W`,+++++SFfcm$!3)[[#QQg*)fKF-7$$\"3%QUOYzK$eRFfcm$!3+%********

***\\KF-7$Feir7$$\"3@B(zu?Hj$RFfcm$!3c\"HB15%pWKF-7$7$$\"31A\"*oQ44<JF

fcm$!3w$*************HF-F[jr7$Fajr7$$\"3Cf&3&zT4eFFfcm$!3=hBH[y]'*GF-7

$7$$\"3+'R0qKb9R#Ffcm$!3c$***********\\FF-Fgjr7$F][s7$$\"3/e#*[i*zW*=F

fcm$!3k&3uo**RXd#F-7$7$$\"3My?1$)4kq<Ffcm$!3i$************\\#F-Fc[s7$7

$$\"3oy?1$)4kq<FfcmF\\\\s7$$\"3[Vo^R>]g7Ffcm$!3s<(f\\\\3<F#F-7$7$$\"3o

v771q.V7Ffcm$!3o$***********\\AF-Fb\\s7$7$Fi\\s$!3S$***********\\AF-Fb

jq7$7$Fair$!3-RN\"[&p9QVFfcm7$$\"3QXWye,,/:FfcmFg`r7$Fe]sFcar7$7$$\"3M

`,+++++qFfcm$!3$yij:*z/.QF-7$$\"3E@[7=i3[mFfcm$!3Y%***********\\PF-7$F

_^s7$$\"3yD.*4[#yziFfcm$!3QUeTt=)**o$F-7$7$$\"3j*Q?0>V,C&Ffcm$!3A%****

********\\$F-Fe^s7$F[_sF`ir7$7$F[^s$!3ky8fJ[C#3)Ffcm7$$\"3c?C5At#*yiFf

cmF\\_r7$Fe_s7$$\"3Z\\z)RwVd?&Ffcm$!3<q(*)*pky/gFfcm7$7$$\"3j1F'RyG=L%

FfcmF\\`rFi_s7$7$$\"3K2F'RyG=L%FfcmF\\`rFb]s7$7$$\"3K:++++++5F-$!3S9Lb

a31FTF-7$$\"3K%yu,nLxu)Ffcm$!3m%*************RF-7$F\\asFj]s7$7$Fh`s$!3

zs$>VXgMB\"F-7$$\"3f&p*z-r()3\")FfcmF]^r7$7$$\"3)pp*z-r()3\")Ffcm$!23%

**************F-Fb_s7$7$$\"3I:++++++8F-$!31Dl\"eO<4I%F-7$$\"3UM(e0$*RT

?\"F-$!3!\\***********\\UF-7$FebsFg`s7$7$Fabs$!3_\"Q;[Nw$H<F-7$$\"3E!)

f-,J@W6F-Fb\\r7$F_cs7$$\"3L35T$>aq,\"F-$!3)z[Uy#=@k7F-7$7$$\"3ftS9K2;3

5F-Fa]rFccs7$Fics7$Fh`s$!3$HP>VXgMB\"F-7$F`bs7$$\"3#eUx0;)op8F-$!37Py9

nM23VF-7$7$$\"3I:++++++;F-$!3&ph@0\"[\"HI%F-Fads7$7$Fhds$!3q3J6J%o]M#F

-7$$\"3a)e#>(pf/b\"F-F[]s7$F`es7$$\"3_iO/J8)3_\"F-$!3q*ppexnS=#F-7$7$$

\"3%[d-_[,KU\"F-FjjqFdes7$7$F[fs$!3W$*************>F-7$$\"3tZ+j?sH;8F-

$!3q(o\"><5ej<F-7$7$$\"3xP(4BAc\"48F-Ff[rFafs7$FgfsF\\cs7$Fgds7$$\"3KA

pQy8#oj\"F-$!3!Q3*)>[%o!G%F-7$7$$\"3Sz)*)\\L$*3n\"F-FhbsF\\gs7$7$Fcgs$

!3M%***********\\UF-7$$\"3Y$y4\")>O1x\"F-$!3![8e<$o>UTF-7$7$$\"35[$))p

v2P&=F-F_asFigs7$7$$\"3%yM))pv2P&=F-F_as7$$\"3_!*p<$\\0n'=F-$!3!QZZwda

A(RF-7$7$$\"3+:++++++>F-$!3,Q83wd@KQF-Ffhs7$7$$\"3G:++++++>F-$!3yZA#=c

hlR$F-7$$\"37(*>%o-Hr(=F-Fhir7$7$$\"3S(*>%o-Hr(=F-Fhir7$$\"3e+c$=P@N(=

F-$!3/['HlZMzA$F-7$7$$\"30'>$4[W;8=F-FdjrF^js7$Fdjs7$$\"3Om>sCI%**y\"F

-$!3?`\\$R&eG3HF-7$7$$\"3Ud!zR1Blt\"F-F`[sFhjs7$F^[t7$$\"3mIJiJZ>z;F-$

!3ABfo4c*fc#F-7$7$$\"3gtq#QmRQl\"F-F\\\\sFb[t7$Fh[tF]es7$7$Fcis$!3cQ83

wd@KQF-7$$\"3PCaw70h5>F-$!3ko6(R4U)ePF-7$7$$\"3&Qjr:zm4\">F-Fb^sF`\\t7

$Ff\\t7$$\"3NozvCz`6>F-$!3A)G)HP\\h4NF-7$7$$\"3c*z8#[%G2\">F-F^_sFj\\t

7$F`]t7$F]isFeis-%'COLOURG6&%$RGBG\"\"!Fi]tFi]t-F$6$7S7$$!\"#Fi]t$\"\"

#Fi]t7$$!3&*****\\P&3Y$>F*$\"3&*****\\P&3Y$>F*7$$!3!***\\iv<rx=F*$\"3!

***\\iv<rx=F*7$$!31++D;as8=F*$\"31++D;as8=F*7$$!3#****\\P\"\\J\\<F*$\"

3#****\\P\"\\J\\<F*7$$!3'***\\7V0@&o\"F*$\"3'***\\7V0@&o\"F*7$$!33+]i&

exdi\"F*$\"33+]i&exdi\"F*7$$!3'***\\i+#QUc\"F*$\"3'***\\i+#QUc\"F*7$$!

3****\\i!3%f+:F*$\"3****\\i!3%f+:F*7$$!3!***\\7oS:P9F*$\"3!***\\7oS:P9

F*7$$!31++]<#)*=P\"F*$\"31++]<#)*=P\"F*7$$!3))***\\(G3U98F*$\"3))***\\

(G3U98F*7$$!31++]-\\r\\7F*$\"31++]-\\r\\7F*7$$!3!*****\\(GVZ=\"F*$\"3!

*****\\(GVZ=\"F*7$$!31++](4J@7\"F*$\"31++](4J@7\"F*7$$!3!***\\iIKFl5F*

$\"3!***\\iIKFl5F*7$$!3')*****\\FPm(**F-$\"3')*****\\FPm(**F-7$$!3()**

*****4'*QS*F-$\"3()*******4'*QS*F-7$$!3?++Dc>mP()F-$\"3?++Dc>mP()F-7$$

!3'3+++&=$z9)F-$\"3'3+++&=$z9)F-7$$!3N***\\iX/4](F-$\"3N***\\iX/4](F-7

$$!3C***\\(o8y%)oF-$\"3C***\\(o8y%)oF-7$$!33****\\i:#>C'F-$\"33****\\i

:#>C'F-7$$!3/***\\7ev:l&F-$\"3/***\\7ev:l&F-7$$!3G++](o2[,&F-$\"3G++](

o2[,&F-7$$!3C++D1[Q`VF-$\"3C++D1[Q`VF-7$$!3W++vVUhxPF-$\"3W++vVUhxPF-7

$$!3O****\\iiwbJF-$\"3O****\\iiwbJF-7$$!30,++]kL8DF-$\"30,++]kL8DF-7$$

!3)3++D@W[)=F-$\"3)3++D@W[)=F-7$$!39++Dccuw7F-$\"39++Dccuw7F-7$$!3T/++

v)eb,'Ffcm$\"3T/++v)eb,'Ffcm7$$\"3d#*y*****\\@8&F[`n$!3d#*y*****\\@8&F

[`n7$$\"3F0++]7,HlFfcm$!3F0++]7,HlFfcm7$$\"3j)**\\P4w)R7F-$!3j)**\\P4w

)R7F-7$$\"3s,++vZf\")=F-$!3s,++vZf\")=F-7$$\"3'z**\\P/-a[#F-$!3'z**\\P

/-a[#F-7$$\"3R++v=Yb;JF-$!3R++v=Yb;JF-7$$\"3s)****\\i@Ot$F-$!3s)****\\

i@Ot$F-7$$\"3g)**\\PfL'zVF-$!3g)**\\PfL'zVF-7$$\"3(=+++!*>=+&F-$!3(=++

+!*>=+&F-7$$\"3E++]i_4QcF-$!3E++]i_4QcF-7$$\"3u,+vV>5piF-$!3u,+vV>5piF

-7$$\"3U,++]:$*[oF-$!3U,++]:$*[oF-7$$\"3&3++Dr\"[8vF-$!3&3++Dr\"[8vF-7

$$\"3+++++L'y5)F-$!3+++++L'y5)F-7$$\"3r++vV!)fT()F-$!3r++vV!)fT()F-7$$

\"3m++DcI;[$*F-$!3m++DcI;[$*F-7$$\"\"\"Fi]t$!\"\"Fi]t-Ff]t6&Fh]t$Fi]tF

i]t$\"*++++\"!\")Fd]u-%+AXESLABELSG6%%\"xG%\"yG-%%FONTG6#%(DEFAULTG-%%

VIEWG6$;F^^tF^]u;F`]u$\"#:Fa]u" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 25 "plot(t^4+t^3+1, t=-2..2);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#\"\"!$\"\"*F

*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"3YUjU=\\)y='

F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z0hG%e7xSF07$

$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G/&z]%p#F07$$

!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]+()4@MT$z\"F

07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)eiY\">\"e`D\"

F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$\"3?noJLI?'*

**Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H)Fbo$\"3(\\(

*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3Anmmmj^NmFbo$

\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,++v#\\N)\\Fb

o$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!39*****\\FR

XL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"))*Fbo7$$!3

=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**fd7S***Fbo7

$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$\"3\"fkkr4'

p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*eCFbo$\"3`\"

>(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e*****\\5a`TFbo

$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F07$$\"3Y'***

**\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_b\\\"F07$$

\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$\"3o_.Co?.

b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**Fbo$\"3!Q'3

.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$)G[k6F0$\"

3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3xmmm')fdL8F

0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$e#pa-:F0$

\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"3ILLLGUYo

;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby7$$\"3_mm

m1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q\"Fby7$$\"

34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>Fby7$$\"34

++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BFby7$$\"\"#

F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELSG6$Q\"t6\"

Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 127 "######################################    Exercice 7

.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,color=bl

ack);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CU

RVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*F*$!3

W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$!3!o)

*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*FDF'7

$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh\"F*F

K7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!*y\\'

et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*$!3so

uz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f\"F*7

$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3O`/Jh

F.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#=h:*f

M97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7$F_r7

$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-Fcr7$

7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>++++++

!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!3#\\t

IW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f&z]0N

F-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KRNDRND

>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:7$7$F

1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$7$$\"

3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3KlrkOC

vy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)**********

***>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)***********

**>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e)****

********z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4S*)=@

F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*$!3)Q

'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)************R%F

*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)4kzlc

,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*$!35)

e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:u]F*F

cp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*FeqFg]l

7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$!3YI;

2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/YS'F*7

$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)*********

***z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep\"Q'F*

$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjWom(oWv

F*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!3S++++

+++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGBGF7F7F

7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 48 "plot([x^3 + x^2 , -x^3 - \+

x^2 - x], x=-1.5..1.5);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!3++++++++:!#<$!3+++++++D6F*7$$!3&****

*\\P&3YV\"F*$!3192$o]&oW*)!#=7$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31+

+D;as88F*$!3f!ynF'o]9aF27$$!3#****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'*

**\\7V0@&=\"F*$!3JLF@3qp,EF27$$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'*

**\\i+#QU1\"F*$!3]@i3Qvjvs!#>7$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!

3;++D\"oS:P*F2$\"3;w%*>cE\\>bFQ7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ

7$$!3#*****\\(G3U9)F2$\"3*))GvT\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"

H#p.UNy19F27$$!3?+++vGVZoF2$\"3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iG

Q1`i9F27$$!37++D1Bt_cF2$\"3Yy%=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<

Ub@8W7F27$$!3()*******4'*QS%F2$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'

[LXf&[()FQ7$$!3'3+++&=$z9$F2$\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv

@ImK!p%FQ7$$!3C***\\(o8y%)=F2$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3

E8#pZ,>3N\"FQ7$$!3O!***\\7ev:lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$

\"3]aAuW#H%*=#!#B7$$\"3i(***\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&

QA7F2$\"3U,C`4\"zon\"FQ7$$\"3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****

\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3'

)***\\PMaKs$F2$\"3jXXT+IS->F27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$

\"3*y*****\\@80]F2$\"3+dEf[y)*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27

$$\"3j)**\\P4w)RiF2$\"3a!H\\5(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF

27$$\"3'z**\\P/-a[(F2$\"3['*4&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!

\\$>\"F*7$$\"3s)****\\i@Ot)F2$\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"

3p#p0_As\\q\"F*7$$\"3>+++!*>=+5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$

\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"

F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F

*$\"3I.v6'\\-.(RF*7$$\"31+]P/)fTP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V

\"F*$\"3e'R**p/^D,&F*7$$\"3++++++++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGB

G$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF

*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3It

i%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=

,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo

$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@

:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G

'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F2

7$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fe

s$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>c

UexeKF27$Fit$!3#*eCzbh(yQ%F27$F^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$F

hu$!3MaEf)**>Tw)F27$F]v$!3%zBj\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[

sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!

H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$F

jx$!37&[Um**Hz#QF*7$F_y$!3g@w31:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E

))3\"G&F*7$F^z$!3I8r8u<KdeF*7$Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F]

[l6&F_[lFc[lF`[lFc[l-%+AXESLABELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$

\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 155 "################################################\n#R

ep\350re de Frenet\nrestart;F:=x*(y + x) + 2*x^3 + x^4 + y^4;Fx:=diff(

F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 438 "\n with(plots)

:b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black , numpoints=10000):

\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y=y0]);\nFy0:=eval( \+

Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := arrow(<x0,y0>, <-Fy

0/l0,Fx0/l0>, length=[1],width=[0.01, relative], head_length=[0.1, rel

ative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l0,-Fy0/l0>,length=[

1],width=[0.01,relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=

CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"FG,**&%\"xG\"\"\"

,&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F(*$)F*F1F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&\"\"#F'%\"xGF'F'*

&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G!

\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords ha

s been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fx0G\"\"\"" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 "" 1 "" {GLPLOT2D 

491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q************f:!#<$\"3)

=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7$$!33kz6()ynk:F*$

\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-F47$F:7$$!3W3#z?z

?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7++++++kF-F@7$FF7$$!3m>

\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F*$\"3q7++++++oF-F

L7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O9#p\")e\"F*$\"318

++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7$$!37^p#eSXxe\"F*

$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`yF-7$7$$!31\\!*=@

/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3'=@XBVq'*>)F-7$7$

$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"ed\"F*$\"379+++++

+%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qEAj:F*$\"3Y9++++++

))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3g************f:F*

$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q?cShM%F-7$$!3-wH^

x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-vw;eNWF-7$7$$!3)=T

)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"3sasVHsVp]F-7$7$$

!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fir7$$!3Yezj\"[M([:

F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++?*F-Fdu7$7$F[v$\"

3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$$!3d************>

:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_12>\"pU^$F-7$$!3U

uRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!3kM)=$p([%)[\"F*$

\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-F]x7$Fcx7$FjvFbs7

$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr7:F*$\"3=:++++++'

*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?x<Qy:vb(*F-7$7$F`

w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;O&H6I$GF-7$$!37OI

/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F`z7$$!3uoF$f'eot9

F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F*Fc[l7$Fi[l7$$!3O

z!\\%Q&o)[9F*$\"3U\"3\\%Q&o)35F*7$7$Fez$\"3V@6%o^OP,\"F*F_\\l7$7$$!3Y*

************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$\"3o7++++++CF-7$F^]

l7$$!3ZMZ`w6^K9F*$\"3KjtMl<6DFF-7$7$$!3dJ!Ra:1xV\"F*$\"3Y7++++++GF-Fd]

l7$Fj]lFdz7$7$Fez$\"3l@6%o^OP,\"F*7$$!3qiwa%\\&e@9F*$\"3ckwa%\\&e@5F*7

$7$Fj\\l$\"3)Q<^!\\MNI5F*Fd^l7$7$$!3U************f8F*$\"3E?(*ppmLq<F-7

$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7++++++?F-Fi\\l7$Fj^l7$$!

33cfhIic#R\"F*$\"3?efhIicK5F*7$7$$!3U3Id)*p)fO\"F*$\"3f,+++++S5F*F]`l7

$Fc`l7$$!3a)o_6@e6O\"F*$\"3Z!p_6@e6/\"F*7$7$F__l$\"3'*eit[\">9/\"F*Fi`

l7$7$$!3S************>8F*$\"3Cf#)=ZBca8F-7$$!3A&>hxW5MM\"F*$\"3_7+++++

+;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*7$7$Fdal$\"3W\"))f*

)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-7$$!3\\\"=;,r'3-8F*

$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal$\"3A\"))f*)*e6Z5F*

7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3aG([WyN%\\5F*F[dl7$7

$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:D\"F*$\"3qB,+++++!)

Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\7F*$\"3]Glk;^0\\5F*

7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F*$\"3s,Ez0())=!fFjd

l7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$F[fl7$$!3/KFxS7I17F

*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!3E************f6F*$

\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFjdl7$7$F[hl$\"3IC,++

+++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$7$Ffgl$\"3d6Mnf2eS5

F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjdl7$7$$!3A**********

**>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F*7$$!3US))es\"ym:\"

F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC>J()!#?7$7$$!3=****

********z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<8L56F*$\"30r-C<8LI5

F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C\"pFgjl7$$!35\\3\"=

vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*$\"3WC=I1C5k;FgjlF

\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$\"3vodZ>\"ol,\"F*7

$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27***************F*$\"3l'[&*[6B^B

\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]m7$$!3\"H?AAAAUh*

F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s#oS-h`\"FgjlFa^m7

$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m$\"3S>s#oS-h`\"Fg

jl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!************>*F-$\"37ff

\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y;3T4qi(*F-7$7$F]`

m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$$!3cPQG1a([!*)F-$

\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@Hn7FjdlF`am7$7$Fga

m$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"************>*F-Fj

`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$!3q*)***********R

)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3Etj]@'3Q[*F-7$7$F

^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!3w%z9l*>%*[#)F-$

\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"[?gD+KFjdlF`dm7$

7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7$7$Fgdm$\"3])o\"

[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$Qzr>mVRs(F-F]hlF

gem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<RlyUFjdl7$7$$!3)*)

)***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p5F*oUzF-$\"3%4>p

5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)***********f(F-$\"33v

wzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k))***********>(F

-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3eUs+wsIjsF-$\"3O

8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3]v\"f`j&euhFjdl7

$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$!3uE]D$G@w6(F-$

\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F-Fbjm7$7$Fijm$

\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!3m<yu6\"*='['F

-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3pi/pED49#)Fjdl

7$7$$!3#z)***********R'F-$\"3()4x%>*zw-$)FjdlF^\\n7$7$Fe\\n$\"3WIH0%Qe

ZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$7$Fe\\n$\"3[3x
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\"3mwfF&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$

\"3W]plLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$

\"3U]jU1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$

\"3$pB1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3a

mv5ZD'f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3

DL<cc6\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwf

Ga1<`;F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=

#>e_CF*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>

e8kA!GF*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)

yKnFF*$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig

))oX#F*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED

@F*$\"3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,

+#F*$\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F

*$!3mYz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!

3%GtUyS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0

j\\(4z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"y

RcR)3v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1

+=nCF*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*

7$$!3kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$

!3hw1@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3a

ksftY,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_m

d\"F-$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^

(F-$!38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28

F*$!3!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!

3W0d#feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+

$Hpy!4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'

RwQ](\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!

f/(o\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#

fAT\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>

kd<G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F

*$\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*

$\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*

$\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv

#F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF

*$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R

\"F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-

)HfF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!

=F=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!

*fF-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA

\"F*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx

\"F*$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F

*$\"3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-M

WEF*$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF

*$\"3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*

$\"3\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*

$\"3oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$

\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$

\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!

3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG\"\"!F[b

oF[bo-%%VIEWG6$%(DEFAULTGF_bo" 1 2 0 1 10 0 2 6 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 62 "u:=diff(3*cos(t) - cos(3*t),t);v:=diff(3*sin(t) - sin

(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"uG,&*&\"\"$\"\"\"-%$s

inG6#%\"tGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"vG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(*&F'F(-F*6#,$*&F

'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 28 "xs:=dif

f(u,t);ys:=diff(v,t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#xsG,&*&\"

\"$\"\"\"-%$cosG6#%\"tGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(!

\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 88 "simplify(u);simplify(v);simplify(xs);simplify(ys);sim

plify(u^2+v^2);simplify(u*ys-v*xs);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"'\"\"\",&F&!\"\"*&\"\"#F&)-%$cosG6#%\"tGF*F&F&F&-%$sinGF.F&F&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%\"tG\"\"#

F&-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$c

osG6#%\"tGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%\"tG\"\"#F&F

&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-%$

sinG6#%\"tG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#s\"\"\"

)-%$sinG6#%\"tG\"\"#F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 22 

"solve(u=0);solve(v=0);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,

$*&\"\"%!\"\"F#\"\"\"F),$*&F'F(F#F)F(,$*(\"\"$F)F'F(F#F)F),$*(F.F)F'F(

F#F)F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(

\"\"!F'" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) \+

- cos(3*t),t=0,5);taylor(3*sin(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"

\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"

\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - \+

cos(3*t),t=Pi,5);taylor(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++,&%\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"

%F/-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%

#PiG!\"\"!\"%\"\"$-%\"OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*

&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,

y);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,

$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#y1G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 20 "evalf(x1);evalf(y1);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 60 "simplify(3*cos(t) - cos(3*t));simplify(3*sin(t) - sin(3*t));" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$

!\"\"*&F%F&)F'F%F&F&F&F-" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%

\"\"\")-%$sinG6#%\"tG\"\"$F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 44 "plot([x,y],t=0..4*Pi);plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 

"" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"

#F)7$$\"3o#e#[q66RF!#=$\"3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(

3e#F27$$\"3Ya\\5T2Y#z&F/$\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@v

aFF27$$\"3%=$\\!=7cvz'F/$\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ

2GF27$$\"3+\\#Q*3(>wY(F/$\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJG

GF27$$\"3J0kF/T!*R\")F/$\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6

GF27$$\"3!3S>yI4W\"))F/$\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^

:b^FF27$$\"3N#*Q88r;E)*F/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.

y7,D\\#F27$$\"3j'ys9<(><6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='

fh/fFt/#F27$$\"3c#)H3^qX^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:

.=T0^V\"F27$$\"33XyJQ]#3Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3y

Hj\"Ru&[gvF/7$$\"3!QPxJ8,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$

\"3wEg>N/Fa>!#>7$$\"3#)fAvtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"

F2$!3im)>O.O$RuF/7$$\"3E-D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3

w0F(\\@KoW\"F27$$\"31]im>F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3Sf

VS)fqE0#F27$$\"3!G]BEle_-#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4

oEA]$\\#F27$$\"31-qqW3Me@F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\

FF27$$\"3Q7V6$=#*zD#F2$!3YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4

GF27$$\"3\\&=>(3kUCBF2$!3&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF2

7$$\"37!4T\\S6=R#F2$!3ld-5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$

\"3GE+yrr9gCF2$!3kX<(>pGgy#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"

3')H%Q?#3liDF2$!39JHK$o$RwEF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3u

O!)Q6turGF2$!3'z]/@+-;?#F27$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:

'3ns+$F2$!3E!R*=,z2`?F27$$\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-v

IF2$!3l%G:vCHK,#F27$$\"3)fRAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJ

F2$!3>#y'QyU++?F27$$\"3[`v!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F

2$!3oEHR*y/V,#F27$$\"35Am*[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3

I;0]%G#Qb?F27$$\"3-D-))37!pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\

KNklU1AF27$$\"3!yU;Dl3sn$F2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[d

o:@(p#F27$$\"3iNN>!\\\"H'z$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=s

AI$e$)y#F27$$\"3)**3K!4H$e&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(

R]n8#GF27$$\"3)QkqyKu`\"RF2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[

3&**)f#GF27$$\"318!RQ$[<')RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::

+mG)y#F27$$\"3y\"Q2)R`(p0%F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#

*QEF27$$\"3C>Tu^jd)>%F2$!3kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw

?F27$$\"3e!eNOh&[QWF2$!3&)fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"

F27$$\"3kFz7m8-yXF2$!3u)Q'otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$

\"3gv-i=rb<ZF2$\"3@o#=D#R\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$

\"3Bs$**H!*p5%[F2$\"3E\\DR!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F2

7$$\"3')o%yto#ek\\F2$\"37I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw

\"F27$$\"3C\"elvy&4+^F2$\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\")

)H#F27$$\"3i$p_x))3cB&F2$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=

r;(*))\\k#F27$$\"3Cyu=0%\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!

4O*)*)\\>Ey#F27$$\"3bq[!Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"

3o\\/DTuoAGF27$$\"3ujAiA**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$

\"3,'o\"fbTzCGF27$$\"39`U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$

\"3-4(p6*=Q\"z#F27$$\"3UViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$

\"3913c&[jvo#F27$$\"3)RAI!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$

\"3h@F%))=_e?#F27$$\"3)Rps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2

$\"35rNAC6@d?F27$$\"3YzZK)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"

3(3(R!)G]%e,#F27$$\"3xOG4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2
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f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw

+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/

7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$

$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$

$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$

\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"

3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"

3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT

$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%

\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3X

A5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"

3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"3

5q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"

36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7

$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$

\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$

$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!

3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$

!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z

4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<

2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[z

pd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2

(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY

!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,

R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F

/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'

o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#

F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3

>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?

\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:t

q\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7

$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$

$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'

QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF

**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*

)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(

ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$

!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$

!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3Q

N8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct

^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZ

W\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=

7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$

$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$

$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG

$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-%%VIEWG6$%(DEFAULTGFj^n" 1 2 

0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "restart:with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "ArcLength( <3*cos(t) - cos(3*t

),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "

Warning, the assigned names <,> and <|> now have a global binding\n" }

}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected names have bee

n redefined and unprotected: *, +, ., D, Vector, diff, int, limit, ser

ies\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"#C" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)):\nCurvature( <3*cos(t) - co

s(3*t),3*sin(t) - sin(3*t)> ):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 12 "simplify(%);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"

\"\"\"\"$F&*&F&F&-%$sinG6#%#t|irG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 71 "###################################################

####################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Re

p\350re de Frenet\nrestart:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t)

;y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&

\"\"$\"\"\"-%$cosG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$

*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),

t):v:=diff(3*sin(t) - sin(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF

'!\"\"*&F&F'-F)6#,$*&F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F

," }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t

|irGF(F(" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(

u/l),simplify(v/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&

\"\"#\"\"\")-%$cosG6#%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simpli

fy(u/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-

%$sinG6#%#t|irGF)-%$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=s

ubs(t=t0,y);\nu0:=subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:

=\nplot([x,y,t=0..4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*

&\"\"%!\"\"%#PiG\"\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&

\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(

F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$

*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F/*&F'F(-F*6#,$*(F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#v0G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6

#,$*(F'F(F.F/F0F(F(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the n

ame changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 257 "b1 := arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.0

5, relative], head_length=[0.1, relative], color=red):\nb2 := arrow( <

x0,y0>, <-v0,u0>,length=[1],width=[0.05, relative], head_length=[0.1, \+

relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" 

}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]

u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l

)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n

#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!

)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\"

>Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=

w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3

GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3

mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3a

KUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg

-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I

\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNt

iLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$

oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F

/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/

$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3

GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Q

j$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*

[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#

y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd

(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G

^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpy

F27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!

3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3

\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SB

ODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*

QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!

3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v!

[EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv

$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$

\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"

3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_v

f-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_

?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*

\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6Q

ZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNG

GF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!

3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!

3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!

384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3im

Ok1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3

i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw

.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$

=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[

Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"

Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw

)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*e

Uh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$

\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3

iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"

3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3

wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3

K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>

Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\

LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2H

fl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\

O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8

$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&

F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F

27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*

F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F

27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3

y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEO

bRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[

_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$

!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3

o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(Q

BJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*

R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)

zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurR

F/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$

$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$

\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!

\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y**

*e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2

#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF

/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!

3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$

!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%

'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99

Fi^n7$$\"+CrU.GFi^nFj^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF

`_n7$$\"+CrUGGFi^n$\"+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNO

GRIDG-F\\^n6&F^^n$\"*++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb

_nFf^n-Fc^n6&7&7$Fh_n$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^n

Fban7$FeanF_an7%7$Fean$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9F

i^nF_`n-F\\^n6&F^^nF+F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+

AXESLABELSG6$Q!6\"Fjbn-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

ccn" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 68 "###################################################

################\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "####

##################################    Exercice 8, suite\nwith(plots):

\npolarplot([cos(t)^2,t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F

*7$$\"3s%RHu\\FC)**!#=$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>

R5oF27$$\"3]h))4k@'f&)*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybf

siD\"F/7$$\"3%RT'z1sP9'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?

K=\\l=F/7$$\"3icbW;/VQ#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPu

M?CF/7$$\"3qu4S\"R*e]()F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@

)y*GF/7$$\"3-`txqLX!>)F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=

iKF/7$$\"3k)[%)fR!oLsF/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!

f%Gm$F/7$$\"3f'H1`6)=-lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4

&z!QF/7$$\"3Qo$3g(>7WdF/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn!

[QF/7$$\"3]fBV;oz\\`F/$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/

7$$\"3/4k(Rp=h&\\F/$\"3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F

/7$$\"3%)H@XTuPsUF/$\"3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`

$F/7$$\"3!yrni9q\"QGF/$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBH

F/7$$\"3!*3VReu\"e(>F/$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,P

e#F/7$$\"3?Ev=2H<u9F/$\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\

@F/7$$\"3yc[c&)y@\\5F/$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx

\"F/7$$\"3c'[t6ES*pqF2$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y

_M\"F/7$$\"3+5&e'eG2!R%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_

(yMu9**F27$$\"30(HI)=!)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`

%4_h1x$F27$$\"3%Q90m!)*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"

3+y%fB<#oPYFdw7$$\"3=bS'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$

\"3!z[8h%H`/C!#B7$$!35QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_

x$\"3!eH_na2wc%Fdw7$$!3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqF

dw$\"3\\%yB!3X?:OF27$$!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2

$\"322%f5T\\!G(*F27$$!3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F

2$\"3Y4`vLxGO8F/7$$!3OEo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i

<594p!)p<F/7$$!39eu4!pJj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm

\"*4\"=A%o@F/7$$!3U,5h\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"

35E%)GGi!Qe#F/7$$!3I=\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$

\"3[?J$>V`V$HF/7$$!3;Nl(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"

3F%[**z_3,`$F/7$$!3wLyG3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=

*QZy\"[o)y$F/7$$!3?I')3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(

ee<Sy)[UQF/7$$!3!fO`.[QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa

#eVy%QF/7$$!3-uI&>?()Qv&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6

m2QF/7$$!33!eoLVMt\\'F/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kO

F/7$$!3z\\![q>(*)GsF/$\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/

7$$!39z?X^(3W>)F/$\"3my20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$

!3CzG4?axd()F/$\"39?aF@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z

`!)=_lON#*F/$\"3'o&)o8/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0

#**))[U#)f*F/$\"3KnV&ezjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!3

7?KrDN\"3&)*F/$\"3Y\"[$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F

27$$!31\"GF3\"*QD)**F/$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLO

URG6&%$RGBGF*F*F*-%%VIEWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 115 "with(VectorCalculus):SetCoordinates( 'polar' );\nA

rcLength( <cos(t)^2,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }

}{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimpli

fy(%) assuming t::real;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the a

ssigned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 

"" {TEXT -1 113 "Warning, these protected names have been redefined an

d unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#-%$IntG6$*$,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F

*F**$),&*(F4F*F,F*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\"

)-%$cosG6#%\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cos

G6#%\"tG\"\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "######################

################    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(

-t)*sin(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 

433 433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)p

JU\"!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3Qi

O??bSn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)

\\,4(48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#

H/1D\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<

$\"3Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt

#FT$\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=

\"F*$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>T

U*>F*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"

\\'4EF*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_

LF*$\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$

F*$\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$

F*$\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*

$\"37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3

'oM[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o

$oT,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[

i->U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd2

2E'FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<V

FT7$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GF

T7$$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$

\"3eI0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7

$$\"3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7

$$\"3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)H

g\\!#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X

&yu)fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$

\"37([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*

!#>$\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<

\"GGrB**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[

t7$$!3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfX

jvFc[l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z

<e.BGFc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"

3&pJn3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc

[l$!3@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::y

zI8Fc[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u9

6KZc-fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"

3Cd>3@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'C

OLOURG6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAUL

TGF^bl" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve

 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp

(-t)*sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, c

omputation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 

"SetCoordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "####################

#################   RAPPELS SUR LES CONIQUES" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 223 "#############################  HYPERBOLE\nresta

rt:with(plots):p:=4:e:=2:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-13*Pi/4

8..13*Pi/48],color=blue):\nph2:=polarplot([p/(1-e*cos(t)),t,t=2*Pi/5..

8*Pi/5],color=black):\ndisplay(ph1,ph2);" }}{PARA 7 "" 1 "" {TEXT -1 

50 "Warning, the name changecoords has been redefined\n" }}{PARA 13 "

" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7jn7$$!3?o`15!

fcF)!#<$\"3\\q\"*HC0eO%*F*7$$!3Wu6$*o&>O,)F*$\"3cQ^KnKjo*)F*7$$!3'RXS*

)o&\\uxF*$\"36CoZ;@GS&)F*7$$!3-K\"Q^RZab(F*$\"3+cYO9lgY\")F*7$$!3aSh(H

/'3atF*$\"3/g#R4gnMy(F*7$$!33GwOg$***RqF*$\"3z7V+Sq?9sF*7$$!3=Uo%=eY[w

'F*$\"3,\"\\WHSr?r'F*7$$!3E`k,$*=o$\\'F*$\"3*[j0OPwK@'F*7$$!3+f9&)zZ-c

iF*$\"3y)G*e\"G+@x&F*7$$!3X#[vv;$*[/'F*$\"3a'HH#HcBw`F*7$$!398h\\edUde

F*$\"3CRT1Ng!4-&F*7$$!3wIG(\\Jl2p&F*$\"3*HdJA0'H,ZF*7$$!39x0l@@5TbF*$

\"3Q'))*o*oY1T%F*7$$!3A*=L+SK4I&F*$\"3=/HiUZ1NRF*7$$!35+3\"zy0N4&F*$\"

3URZoWh;7NF*7$$!3tJ&H%[^m8\\F*$\"3E#*Qpy#yE8$F*7$$!3_q\"R$Q-RiZF*$\"3-

qr1No]+GF*7$$!3Cj_#4]x.j%F*$\"3?_My5x-(\\#F*7$$!385[4;U]IXF*$\"3#[UAxW

MdD#F*7$$!37b\"og?,NV%F*$\"3\\%*\\'f;Hz+#F*7$$!3UZ+L%H/,N%F*$\"3-(>t34

V+y\"F*7$$!3Qe(R$G@9\"G%F*$\"3G!QxRy(yw:F*7$$!3#41Rm,0qA%F*$\"3LL%yvq#

z.9F*7$$!3#oW'H<2$><%F*$\"3'pZ2$[3,57F*7$$!3'G+C,$HPKTF*$\"3akj;%H,V0

\"F*7$$!3)H)>wt2w$4%F*$\"35H@,%e$p6))!#=7$$!3cdK.juolSF*$\"3x^8)p$f(yL

(Fds7$$!3k$RmvY/5/%F*$\"3C4?MapIrdFds7$$!3Sm6\"y)=5BSF*$\"3*Q$pzpTf<VF

ds7$$!3J1fan0(*4SF*$\"32\"3:&em`HGFds7$$!3$4AXuUNF+%F*$\"31PI[\"3j+[\"

Fds7$$!3D/u*4T,++%F*$\"3Qa2s%pf(fL!#?7$$!3_\"y;c)Qp-SF*$!3=B+^(4q(o9Fd

s7$$!3V#z%)p(zl4SF*$!3)[Vji'fm%y#Fds7$$!3#)=6)pi3@-%F*$!3Y!f,U]xHA%Fds

7$$!3Kpk*[;I0/%F*$!3\\z(eQmGtt&Fds7$$!3Wf9UMmGkSF*$!3M>rt$o]tD(Fds7$$!

3wWCC$e3I4%F*$!3!HhsK%43v()Fds7$$!3tT3Uqb-KTF*$!3=8-da<&G0\"F*7$$!3)e=

&R=E1uTF*$!3M>!p\"pn%z@\"F*7$$!3]@FO&)*>qA%F*$!3pnu'3iUQS\"F*7$$!35mqk

+./$G%F*$!3s[@;$36Ee\"F*7$$!3W(G_I0uTN%F*$!3cA,r5kc\"z\"F*7$$!3s33\"eb

v=V%F*$!3d)zo(z^j.?F*7$$!3\"fFz*RA/EXF*$!3P%H\\,;gYC#F*7$$!3EFK'*3&4Jj

%F*$!3pq:?(RpM]#F*7$$!31sa'QsnTw%F*$!3XZRzhh\\/GF*7$$!3S#R)QW*)f7\\F*$

!36!QR8p$QIJF*7$$!3!*fW%4k&=#4&F*$!3'*4*yUBH%4NF*7$$!3wJ>$y,7^I&F*$!3l

sdZ(QcM%RF*7$$!3kX)yN\"ppRbF*$!3wfU\"p;**yS%F*7$$!3;^/+\\WjoeF*$!3$[Z#

y<tEU]F*7$$!3*\\QHV5-@/'F*$!3K1&)zEQ(4P&F*7$$!3AWcotMmNiF*$!3*4T)pB\")

4MdF*7$$!3)>%))eU@:okF*$!3;1)H_'*zg;'F*7$$!36$*48Tn(Gt'F*$!3Ug'eVy%[`m

F*7$$!3ipYp$4BG-(F*$!3+xW\"QRjH=(F*7$$!3g$)y(f'HactF*$!3c#=d%zj!zy(F*7

$$!3#fE$fm$[ub(F*$!3YL*[c!)3-:)F*7$$!3O>.r%4\\fx(F*$!330IFx)*)Ga)F*7$$

!3Zv\"ps@9W,)F*$!3I>fYHX0q*)F*7$F($!3\\q\"*HC0eO%*F*-%'COLOURG6&%$RGBG

$\"\"!F]_lF\\_l$\"*++++\"!\")-F$6$7ao7$$\"3\\%e\"ziz1OKF*$\"3kj)zL6$ff

**F*7$$\"33k6Fm;(3)HF*$\"3xX&y$G.I0&*F*7$$\"3#>Qnz)Go[FF*$\"3CzZ$R*H\"

44*F*7$$\"3*zVgZ*)[l`#F*$\"3Ye$4N\"eJ6()F*7$$\"3/'zW\"[7+UBF*$\"3c_y5G

BBi$)F*7$$\"35j\"[m;iw*>F*$\"3q;SX;7uTxF*7$$\"3(HVq*=#zCq\"F*$\"3qTu+(

R#f1sF*7$$\"35'*o/:z+y9F*$\"3k<E>w%zrz'F*7$$\"3%4$*>]7p%y7F*$\"3j&yq<!

H4JkF*7$$\"3eaMk*)\\)**4\"F*$\"3-%>IaK6;5'F*7$$\"3]LpIgWT%R*Fds$\"3o!p

H$RkL.eF*7$$\"33[(pw0``J'Fds$\"3@mE<-J/D_F*7$$\"3\"\\()4hj#>4QFds$\"3/

$Q\\vTylu%F*7$$\"3DKi7v%)>?<Fds$\"3:X&ouWK1M%F*7$$!3@ZLcX<qPMFcu$\"37P

4u;J7$*RF*7$$!3!*oV/<_(zz#Fds$\"3f@8`Y&3!HMF*7$$!3j#\\d&[[vVZFds$\"3=;

Tvi![T,$F*7$$!3CzZ\")=;6EjFds$\"31OfZ,PggEF*7$$!3qw6Xr9YGwFds$\"3-`0J?

mx`BF*7$$!3C.j&)z>1w')Fds$\"3g[2H_R,#4#F*7$$!3usV@&o*pb&*Fds$\"33d>jGu

Zd=F*7$$!3<G#)yr&H+-\"F*$\"3)Hd$=)H\"ft;F*7$$!31<Cvad%43\"F*$\"3_`d;PQ

n'[\"F*7$$!3>mr^nM+K6F*$\"3JH_f:f9;8F*7$$!3?^x#ec:L<\"F*$\"3!GV:i\"f)[

;\"F*7$$!3QBomqY<07F*$\"3Q\"R.,x,m.\"F*7$$!3?&G3_prqB\"F*$\"3=2=pO,[K*

)Fds7$$!3aPr<oNmf7F*$\"3GSvd^kG#y(Fds7$$!3[1#)ye\"f9G\"F*$\"3>1E@@QN/l

Fds7$$!3]e%R1:ZrH\"F*$\"3D#>Bi:0oT&Fds7$$!3g#f_EGI3J\"F*$\"3q5\"4)pHzg

UFds7$$!3H.\\KG,p?8F*$\"3!pAVnjqy=$Fds7$$!3m8nt<x)yK\"F*$\"3CG>()48N*3

#Fds7$$!3Uq>0-5%=L\"F*$\"3]=a?)*p%H4\"Fds7$$!3_=2)QcKLL\"F*$\"3sv^')QF

0\"[#Fcu7$$!3<`<#\\nj=L\"F*$!3K9l)\\33Y3\"Fds7$$!3%o%3U+(e!G8F*$!3a_Wl

eHAc?Fds7$$!3k(yI$ybB@8F*$!36V-qR*H!=JFds7$$!3*eC>V?#468F*$!3!*Q,\\'f<

dB%Fds7$$!3Wk*fvYEzH\"F*$!37Bq[fhQd`Fds7$$!3oq5fS7)=G\"F*$!3utKHl]LxkF

ds7$$!3!*4TOr2')f7F*$!3aZ<_,QerxFds7$$!3UhjZ)eYeB\"F*$!3y>,&GFM6**)Fds

7$$!3<?JnIf;07F*$!3I#Q\"yO(Qm.\"F*7$$!3#[bw;S*=s6F*$!3A79)Rl5#p6F*7$$!

3-yZ]U)R&H6F*$!3!HOi\\sUZK\"F*7$$!3OqIXyD&>3\"F*$!3?N#4!f'\\M[\"F*7$$!

3B+[Mvz'G-\"F*$!3Y&=98T*>l;F*7$$!3eenfWg\"y`*Fds$!3exm_OdTi=F*7$$!3i`F

*)*[+Sm)Fds$!3Y%p7PUC^4#F*7$$!3D&y$*\\1'*fj(Fds$!3i2uT&*z%>N#F*7$$!3hF

LL6H!fL'Fds$!3m#H.Xjd$eEF*7$$!3zlHp!Rc4r%Fds$!3$=)>p`:I@IF*7$$!3I+`$*y

*H(4GFds$!3[4%e2f`lU$F*7$$\"3S*f[iC&o*z'Fcu$!3uEhg5Of8SF*7$$\"3/Mn-,=S

$p\"Fds$!31g#p!)Ru`L%F*7$$\"3\")>wfY&yAg$Fds$!3$)*4Z\"p2p1ZF*7$$\"3!eB

N%z5&y.'Fds$!3)3^*yN#\\C<&F*7$$\"3i1-!3gT%=!*Fds$!31$Qwtm!>LdF*7$$\"3q

yctg3Cp5F*$!3G:C[_2kWgF*7$$\"33%zw\"*)>Yc7F*$!3[\\Jb'fx0R'F*7$$\"3=(Qq

zClrY\"F*$!3YEr3s?MxnF*7$$\"3A^z4Ec'fq\"F*$!3wKS*pDLH@(F*7$$\"3N3S&eb%

p+?F*$!3Ku\\'*=?AZxF*7$$\"3k/\")otCPWBF*$!3]%4Z/3$\\m$)F*7$$\"32]9UXV[

QDF*$!30<(fm'Qy9()F*7$$\"3YM<j2A4]FF*$!3%G,a!=:V$4*F*7$$\"3%fAKaPW;)HF

*$!3%*=o^Hwn1&*F*7$$\"3<,N=%)z1OKF*$!3u\"z99:$ff**F*-Fi^l6&F[_lF]_lF]_

lF]_l-%%VIEWG6$%(DEFAULTGFbem" 1 2 0 1 10 0 2 9 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 18 "1/3+1/12;1/3-1/16;" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6##\"\"&\"#7" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#8\"#[" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 149 "###########################

##  PARABOLE\nrestart:with(plots):rho:=2:e:=1:\nph:=polarplot([rho/(1-

e*cos(t)),t,t=Pi/4..7*Pi/4],color=black):\ndisplay(ph);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$

7jn7$$\"3=)fbI7F%G[!#<$\"36Df/CrUG[F*7$$\"3g])*z(zO]U%F*$\"3yXpBy;MeYF

*7$$\"3)RK[*3KIeSF*$\"3)>;.GPM\")\\%F*7$$\"3obdo`%HRs$F*$\"3qtJ'y\\?pM

%F*7$$\"3Hvi&>wI#=MF*$\"3%e&oP$e<R?%F*7$$\"3CFt!3aEa%HF*$\"3].tLf&>E(R

F*7$$\"3@\"3%[+vCODF*$\"3cPhj%e#)4w$F*7$$\"3Ec(4.!pmQ@F*$\"3m`%*yPmDVN

F*7$$\"3!3EFH_Rdz\"F*$\"3e(>6[,$4WLF*7$$\"3i+r[H(Gh\\\"F*$\"3wVv80$G)f

JF*7$$\"33K(>S:=YB\"F*$\"3u&)\\$)\\ys*)HF*7$$\"3XuJH'G9h+\"F*$\"3w9Oty

suKGF*7$$\"3U>*Q:O_U/)!#=$\"3sA\"QX#zd'o#F*7$$\"37AiiV*RX)[Fao$\"3T1HF

dU/SCF*7$$\"32\\Qic+OSAFao$\"3bJx>9Ks7AF*7$$\"3'[ojr3-\"o=!#?$\"3bv(\\

/Bn=+#F*7$$!3OfaTHTJ%z\"Fao$\"3%Ru%==[q6=F*7$$!3C$)e8i3[JLFao$\"3MKmbE

+AL;F*7$$!3?J^PV^wkWFao$\"3a5)e&zJ)z[\"F*7$$!3K9.9T'*pRbFao$\"31[!**Hg

4dL\"F*7$$!3v,c4#[>EW'Fao$\"3#owFUgvG>\"F*7$$!3Wv$R8$p#Q<(Fao$\"3uS-Sk

_Bj5F*7$$!3YUAIPRtPxFao$\"3mS6kjpl7&*Fao7$$!3YHWw&\\??I)Fao$\"3L@uEs$4

8C)Fao7$$!3T3$*H4,N,()Fao$\"3&[QS([qN2sFao7$$!3]>\\?I[@'3*Fao$\"3EHE@Y

fxXgFao7$$!3K%e)3NG$HO*Fao$\"3'yH.d*y.[]Fao7$$!3RSLDj[//'*Fao$\"35\\-r

&HC(zRFao7$$!3?\"o[SlGwx*Fao$\"3iV'=Y:CC)HFao7$$!3km[%4>_U!**Fao$\"3o4

%R&)=;q&>Fao7$$!3S'zUfylP(**Fao$\"3p;b??pQC5Fao7$$!2m;hWZ')*****F*$\"3

-&3c=+()fK#Fap7$$!3U)[lyQkT(**Fao$!3OQqPz[d;5Fao7$$!3?!*4<E#fs!**Fao$!

31oqDE-/E>Fao7$$!31s)GKCFsy*Fao$!3jUXSVkM<HFao7$$!3)GEtU!yl3'*Fao$!3%

\\Ufj;uk&RFao7$$!3M>[L`;nw$*Fao$!3aN;f4*3L*\\Fao7$$!3g9VQ0Mm$4*Fao$!3#

)*\\\"=M\\3@gFao7$$!3rp>7$>M[q)Fao$!3cji)QU#o(>(Fao7$$!3;:hAOiN!G)Fao$

!3C0b.Nvr$H)Fao7$$!3%z$)))*p#zvt(Fao$!3kheBS@)H^*Fao7$$!3qCw\\')>*Q:(F

ao$!3!=*>FS&yp1\"F*7$$!3)H<I`wD!*R'Fao$!3V>6YhB;+7F*7$$!3%p;=O!3\\dbFa

o$!3Jhq^9I/L8F*7$$!39zj<sqx9XFao$!3))zHD<eC\"[\"F*7$$!3<OtqhP6+LFao$!3

m>46cm0P;F*7$$!3q]0H5RKt<Fao$!3WW7%p^?S\"=F*7$$\"3/'\\j#fK->d!#@$!3<K7

e?=d+?F*7$$\"3Zqp!p@.QA#Fao$!3f,fH&>E7@#F*7$$\"3s%*\\>41mQ\\Fao$!3yZ#e

=FwWW#F*7$$\"35$>X5K#[D!)Fao$!3GfzKT-=&o#F*7$$\"3#p;R$>^7]7F*$!3/#>L<T

$3+IF*7$$\"31E.&f!G?#\\\"F*$!3k0zbICMdJF*7$$\"3A!*44\"oFmw\"F*$!3fc<G[

ljELF*7$$\"3N`-**R_c,@F*$!3!z%)=nD_A_$F*7$$\"3Q]F'3nf!*[#F*$!3^Fu*y&\\

!et$F*7$$\"3N/$zE\"[t>HF*$!3YYfbKSmfRF*7$$\"3vFL%*>(\\>U$F*$!3>T=G$\\'

o0UF*7$$\"3WUBH!*e(ps$F*$!3%4SRZ#>K[VF*7$$\"31u7b*GF01%F*$!3#3(=PaJ7*

\\%F*7$$\"3a*\\Qw)zDEWF*$!3iI_7^f')eYF*7$$\"3:2xLGrUG[F*$!3=XQBErUG[F*

-%'COLOURG6&%$RGBG\"\"!F__lF__l-%%VIEWG6$%(DEFAULTGFc_l" 1 2 0 1 10 0 

2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 143 "#############################  ELLIPSE\n

restart:with(plots):p:=2:e:=3/4:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-

Pi..Pi],color=black):\ndisplay(ph1);" }}{PARA 7 "" 1 "" {TEXT -1 50 "W

arning, the name changecoords has been redefined\n" }}{PARA 13 "" 1 "

" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$7in7$$!3zUr&G9dG9\"

!#<$\"3A7Z1m$y!)o%!#F7$$!3-Zbb$R<n8\"F*$!3CMgenZgm:!#=7$$!3&QV_.R_77\"

F*$!31k4a)oNi$HF37$$!3g``lrB:#4\"F*$!3#*yM^u'Q5\\%F37$$!3sl(*ojc]\\5F*

$!3u`m.^(=%zgF37$$!3@%RJ)e'f[#**F3$!3Es,CyH]\"p(F37$$!3;(>Pz5`5D*F3$!3

Cb>rk+(4A*F37$$!3K-BWTr(fQ)F3$!31!o]Uv#o%3\"F*7$$!3gjUw*G:TG(F3$!3CF$*

e'HG!e7F*7$$!3BsarJ=wQfF3$!3ZL00yroO9F*7$$!31mY4)ftkC%F3$!3vyTVP7,F;F*

7$$!3$R&H(>kOPW#F3$!3'e/8P#*3-!=F*7$$\"3'3]#Qy\"[Z>\"!#?$!3ajxV/d*3+#F

*7$$\"3z/'*R566NIF3$!3x3FN[+'o?#F*7$$\"3$oE`%R_x-mF3$!3CN<j%4iiS#F*7$$

\"3SeI)[SYC0\"F*$!3Y9fZMd;$e#F*7$$\"3;TY7$*fx@;F*$!3wt(e/-Bvx#F*7$$\"3

i1LCz#o!3AF*$!3\"G$)R!=p&R\"HF*7$$\"3SVcf4LnFIF*$!3#*QKvUh17IF*7$$\"3G

%[tYmp,W$F*$!3XDsI_gqBIF*7$$\"3)*ognB\"oB)QF*$!3nvZ3R3y3IF*7$$\"3u#)oh

#Rx%)R%F*$!3Y]xrth([&HF*7$$\"3oq\\<jOQS\\F*$!3!4ZNlxzN&GF*7$$\"3W-B,UQ

VqaF*$!35%zBe%QL0FF*7$$\"3_Ik.))GN+gF*$!3#)eFW%=T)*\\#F*7$$\"3T,t$f:SO

`'F*$!3wh?Ui9<>AF*7$$\"35X2C#ohA-(F*$!3e,$H\\z!))o=F*7$$\"3m*oUUj*y2uF

*$!3W!*y<'[B%)[\"F*7$$\"3$p!G;!fo0r(F*$!3!RJlwx3)e5F*7$$\"3#3@M,S!oAzF

*$!3A+z[!4:x`&F37$$\"3m(*e)=6Y)**zF*$!3k?MD$375[#!#>7$$\"3blnu6?WIzF*$

\"3aKia4kma_F37$$\"34*3<-vM[r(F*$\"31IO>!oH70\"F*7$$\"391rX_E9AuF*$\"3

?(f0ON4:Z\"F*7$$\"3!y(GMs'4*\\qF*$\"3q\"RC))4%QX=F*7$$\"37aLmyfh\"e'F*

$\"3g%*)[.7w$*=#F*7$$\"3ux`!*>%*=pgF*$\"3O!H_p>W#oCF*7$$\"3wH?n<gz<bF*

$\"3i0P'fqm%*o#F*7$$\"3)*4%*[Zunk\\F*$\"3Q(4f]$z*y%GF*7$$\"31Rdx#[\"4P

WF*$\"3!yL>p?:#\\HF*7$$\"3%G<(\\:'fK$RF*$\"3H**>jWBB0IF*7$$\"3SZ&GjKzW

Z$F*$\"3'y:06JjN-$F*7$$\"3ObF6C%=r/$F*$\"3ZW5+r2<8IF*7$$\"3]NLC$pbT@#F

*$\"3')*)GR;%p]\"HF*7$$\"3Uya?$zP_f\"F*$\"3'3@g#HW!*pFF*7$$\"3?@O/G!>B

0\"F*$\"3uLSxrW6$e#F*7$$\"39AnkSNR'['F3$\"3*fl7y$[Q+CF*7$$\"350:TjL>gG

F3$\"3%o_N+<mf>#F*7$$\"3rz4a)H@)GhFco$\"3T9C(oC(e/?F*7$$!3[N!\\Ho='[BF

3$\"34x\"G.`o'3=F*7$$!3-e&4i0?$)G%F3$\"3b+!>xFnEi\"F*7$$!3#f>wmEmw&fF3

$\"3FKRuH\"pVV\"F*7$$!3g=!=!f\"=iF(F3$\"3GYqdE$p\"f7F*7$$!3'[#zOSkHz$)

F3$\"3u**f,&*=$e3\"F*7$$!3E(z-(y&4`E*F3$\"3![PpB6p9>*F37$$!3/MN8Zxk@**

F3$\"3A-#o'pbd*p(F37$$!3Wg!e!p$o50\"F*$\"3v)zlUoR)GgF37$$!3/I%*zhh]!4

\"F*$\"3-#>\\*>v%Hc%F37$$!3[%4ljYn*>6F*$\"3Gz@pDo2AIF37$$!3=wXQUkvO6F*

$\"3w%)R5_$=;c\"F37$F($!3A7Z1m$y!)o%F--%'COLOURG6&%$RGBG\"\"!Fi^lFi^l-

%%VIEWG6$%(DEFAULTGF]_l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 12 "" 1 "" {TEXT -1 0 "" }}}}{MARK "1 0 0" 112 }

{VIEWOPTS 1 1 0 1 1 1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }



panchish
File Attachment
Cours3-10.mws


{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{CSTYLE "" -1 261 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

262 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{PSTYLE "Normal" -1 0 1 

{CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }1 1 0 0 0 

0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 {CSTYLE "" -1 -1 "Courier

" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }

{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 

2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Outpu

t" -1 12 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }

1 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" 

-1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 

2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "####################

 COURS 3-2010" }{TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 114 "restart:with(plots):\n\n##########I: p=1, q=2\nplot([t+t^4, t^2

+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED\n);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVESG6#

7hn7$$!3p***********R!R!#=$\"3U+++++?BJF*7$$!317iSU'R_2%F*$\"3wdO_7)G

\"*=$F*7$$!3hn+_&\\JTA%F*$\"3Ld5tBn)>B$F*7$$!3A06X[oEOVF*$\"3k%)ygdB*>

D$F*7$$!3nSoonV'GV%F*$\"3Opc_n$yrD$F*7$$!3_3XDq/f![%F*$\"3ONKz6.-aKF*7

$$!3;*oADi4P_%F*$\"35ona>9uYKF*7$$!3#3:saUHBc%F*$\"3bKje7f`NKF*7$$!3IP

`e3ib'f%F*$\"3KC[$)\\Mf?KF*7$$!3o6?7tMc_YF*$\"3g!4*>&3A*zJF*7$$!3[_@L%

4J?p%F*$\"3ZU:OejIEJF*7$$!3CkGZwGq:ZF*$\"31g^&*>jYhIF*7$$!3Q?LmQMfCZF*

$\"3o\"edidtk)HF*7$$!3)>uc@HgXq%F*$\"3&H6qW@(oCGF*7$$!3()yT1d&\\!QYF*$

\"3KlPMTx_KEF*7$$!3#G(RKz4\\DXF*$\"3S[66f!H]T#F*7$$!3%eWQX+xSP%F*$\"3!

p6%=)\\Ji=#F*7$$!3/RV+=:a#=%F*$\"3ha%*)ofL\\%>F*7$$!3]D$fKgEw)RF*$\"3M

P<D?m0K<F*7$$!3YegA6&oGu$F*$\"3Uav%QHyl\\\"F*7$$!3G!*ykJG4uMF*$\"3ksa'

[EE(o7F*7$$!3Yf\\3dp#o>$F*$\"3Ka?W!e<21\"F*7$$!3^(4P0L\"=KHF*$\"3c@aG0

E\"*R))!#>7$$!3=.I-lrd/EF*$\"3OkDqid38pFer7$$!32\"o,')p6$=BF*$\"3%Rq'H

_?7XaFer7$$!3%RN_BCHw(>F*$\"36]vx5^CURFer7$$!3C9fkW>&4n\"F*$\"3FM3t%=c

`!GFer7$$!3w6[/S1lI8F*$\"3]DL@GF%[x\"Fer7$$!3I]dA*p&>/5F*$\"3jsd0<VV45

Fer7$$!3A2)R)Gpl@mFer$\"3wl>oV&3fQ%!#?7$$!3ygnBMR#\\Z$Fer$\"3TdK`5.c27

Fit7$$!3)\\vV%HLV(*y!#@$\"3GnHPA`%pB'!#C7$$\"3iwMr3ev[MFer$\"39Qa!H)GM

*=\"Fit7$$\"3#oX*oer>@lFer$\"3yVE#4@B9D%Fit7$$\"33[ST)*GFX)*Fer$\"3U[k

aJ]s$o*Fit7$$\"3VQ]#>:9$H8F*$\"3#y%>)*eP'Hw\"Fer7$$\"3!epY5qN!p;F*$\"3

Y!>&G>L'Hx#Fer7$$\"3k6E%40%G,?F*$\"3)y:Ld3@S(RFer7$$\"3slp,D$>hP#F*$\"

3%e6$Q'H))Rd&Fer7$$\"3O:w3_'z,s#F*$\"3u8WBOzDhsFer7$$\"3K99t,(*\\(4$F*

$\"3IHeDf<fQ$*Fer7$$\"3)z!>pMFf]MF*$\"37y%Q%fWL[6F*7$$\"3W&*3L2:j^QF*$

\"3U&f!*pe>OT\"F*7$$\"3)f8>s7FiC%F*$\"3/\\L?=\\=&p\"F*7$$\"3?I%ywJq*zY

F*$\"3Cu,(Q=ze-#F*7$$\"37dXd-@mG^F*$\"3'fORJp&*))Q#F*7$$\"3(4Oj8z2(GcF

*$\"3q>Y4!*[u:GF*7$$\"3%yys(4&zR9'F*$\"3i6?s9aQxKF*7$$\"3/C\"\\$)3n)4n

F*$\"317Q%=GWp!QF*7$$\"3pD(*)GK7]J(F*$\"3qjjF6(fkR%F*7$$\"3n2t7j,D9zF*

$\"3fh^Y<^N,]F*7$$\"3#*GRiD6qd')F*$\"3#\\!>3^e-ydF*7$$\"3\")\\x%35'[6!

*F*$\"3+h62>0(p:'F*7$$\"3#yDL!paMz$*F*$\"3#*))*\\n]ppb'F*7$$\"3UsYi1s!

yy*F*$\"37[#\\iOHz+(F*7$$\"3k$oE'QRQ@5!#<$\"3u*Qtv,sb[(F*7$$\"3mcNGtP)

Q1\"F\\]l$\"3=zPDT48pzF*7$$\"3'GYKNMX\"36F\\]l$\"3-R#[@/?*z%)F*7$$\"3=

:@&\\@ix:\"F\\]l$\"3'))GTR!=&31*F*7$$\"3,+++++g47F\\]l$\"31-++++!on*F*

-%+AXESLABELSG6$Q!6\"Ff^l-%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F`_lF__

l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFh_l" 1 2 0 1 10 0 2 

6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 97 "##########II: p=1, q=3\nplot([t+t^2+t^4, t^

3+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED\n);" }}{PARA 13 "

" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVESG6#7U7$$\"3a,++++

+'\\#!#=$!3/-++++!oR)F*7$$\"3*=E:cKC+j\"F*$!3>vT>buK,rF*7$$\"39!=X\"*Q

k9m*!#>$!3s%RKP^:*3hF*7$$\"3Fu1Fu$yf7$F5$!3\\\">&>Ko<G^F*7$$!3o$z:JRqX

_#F5$!3a04t/;OrUF*7$$!3G;'p=rR$*G(F5$!3P_N$fM\"*[`$F*7$$!3mYNHC?e*4\"F

*$!3f\"3gI/tZ%HF*7$$!3NfT![RBkT\"F*$!3G-;#p:twT#F*7$$!3!Q*zJsemx;F*$!3

ql]T=%QD&>F*7$$!3I:q9M;#f(=F*$!33e;Bb1ag:F*7$$!3lM5ndj<??F*$!3FGe%)Q\"

eHA\"F*7$$!3O+TLL)f45#F*$!3cV``1`)4u*F57$$!3P^z-'p%3W@F*$!3zp7`\"\\fZT

(F57$$!3rD(R)z&3/9#F*$!3tBT86q9?bF57$$!3I/sqwH*e4#F*$!3#fWB'[()4bSF57$

$!3XD2Y;^GB?F*$!3')R^sk7=*)HF57$$!3D$='yDf4+>F*$!3\\Y=&oMl:+#F57$$!3)R

3i_e^mw\"F*$!3Imb)fy(=n8F57$$!3?02LGqD!e\"F*$!3k#Hg2LmgB)!#?7$$!3Ms?YN

C3*Q\"F*$!3e'[&4nxol[Fbq7$$!3EJ0A0Uu_6F*$!3<g>3x,;:CFbq7$$!3/5c)zJ'\\J

!*F5$!3$zRYpa&*f-\"Fbq7$$!3cz(*)yeQH='F5$!3bY,8=aj=H!#@7$$!39`ZSNG;aLF

5$!3k\"R(39-g,U!#A7$$!3;5$=TQ'>\"*yFgr$!3[\"*f>j!*eD\\!#F7$$\"3atK@>_o

nNF5$\"3iQ]VFXH1TF]s7$$\"3A@>o4<AYpF5$\"3ul>*\\6yEy#Fgr7$$\"3/%zI'zCF

\"3\"F*$\"3d(fJM[Lyg*Fgr7$$\"3V4<I\\-?0:F*$\"3_/MuPamtBFbq7$$\"3Id76`h

1X>F*$\"3([h'>TKg7ZFbq7$$\"3g.26e')f&R#F*$\"3!pk;#oezQ\")Fbq7$$\"3&4V!

R#Q9k#HF*$\"3E]46_,%>O\"F57$$\"3Uo9&RK^FV$F*$\"3jhDubFoP?F57$$\"3^]q&

\\?]k+%F*$\"3)\\nMb'RY*)HF57$$\"3MT>1]r5eXF*$\"3!oj\"zE_$R4%F57$$\"3-

\"3K'ykl)>&F*$\"3-u6_#\\v(4cF57$$\"3-0iSFZ+SeF*$\"3_1_@.^xwtF57$$\"3#e

3_8[YQb'F*$\"3Ob$)GD*><j*F57$$\"3aem\\>ZH)H(F*$\"3Oi#GW4j)H7F*7$$\"3X9

52_'z68)F*$\"3]p$*4$QF^c\"F*7$$\"3+Z^Jp$f%*)*)F*$\"3'\\Qr'**4x\\>F*7$$

\"3xa![fV)*)G**F*$\"3FxQW9*yUT#F*7$$\"3qk>e%zCF4\"!#<$\"3!f/%f+bCbHF*7

$$\"3#o!Ry\"*px!>\"F\\y$\"3ZJ:+\"G7:`$F*7$$\"3Ak)eNxt6J\"F\\y$\"3SnCGV

&\\lH%F*7$$\"3*fma>%elE9F\\y$\"3A%G![<*Qj3&F*7$$\"3ImI^(p/&e:F\\y$\"3#

yc![KJ%30'F*7$$\"3TkrK+^(\\i\"F\\y$\"3ex3+E+8hlF*7$$\"3[/#=V]IPp\"F\\y

$\"3VEP5lJ<0rF*7$$\"3]]&[.l_-x\"F\\y$\"3Ysd)[*eSHxF*7$$\"39+++++g\\=F

\\y$\"3/-++++!oR)F*-%+AXESLABELSG6$Q!6\"Fj[l-%'COLOURG6&%$RGBG$\"*++++

\"!\")$\"\"!Fd\\lFc\\l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

\\]l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 97 "##########III: p=2, q=

3\nplot([t^2+t^4, -t^3+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAI

NED\n);" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CU

RVESG6#7W7$$\"3K+++++g\\5!#<$\"3R+++++?V=!#=7$$\"3O?w(GH?W()*F-$\"3KG3

(H6Kv&=F-7$$\"3O&f[*e)p7G*F-$\"3GIcQg#*)p&=F-7$$\"3=.)3?ENvy)F-$\"3'><

pGa_c%=F-7$$\"3m%=\"evD%RJ)F-$\"3D:5eN1DD=F-7$$\"3q,/w!RL\">tF-$\"3EH+

%)Rc0^<F-7$$\"3)Qv@S$eb5kF-$\"3CWGT6i#[k\"F-7$$\"3E0(za#*)=#f&F-$\"3q(

*f\\j&>l^\"F-7$$\"3m(yR!*4lX!\\F-$\"3;<RFO4>%Q\"F-7$$\"3yTe>vO^fUF-$\"

3X%4*3:jZR7F-7$$\"3oS`,\"*e$)eOF-$\"3//aiAj%p3\"F-7$$\"3@&)H&eRLA7$F-$

\"3!\\Iq\"3\"HpO*!#>7$$\"3.Kc**ou%*HEF-$\"3+(G\"e>,&4)yF_o7$$\"3EL#***

>zhUAF-$\"3U!flIJ#y[mF_o7$$\"3q[?(Ry%Ra=F-$\"3?<-_k!\\1P&F_o7$$\"31v-;

?cb6:F-$\"3R$G!Gss)4A%F_o7$$\"3<'z#HV&R@A\"F-$\"3!GU4*\\2x]KF_o7$$\"3[

#3E(oW0:**F_o$\"3[S&oP>#3\"\\#F_o7$$\"3oT[!)3i5TvF_o$\"3r!e?v37\"Q<F_o

7$$\"3%*Ge/9+$4#eF_o$\"3$3.(yB'HUA\"F_o7$$\"3g`Hp;oiJTF_o$\"3gn:)>uDlg

(!#?7$$\"3Ief/7b9)*GF_o$\"3]3Q%\\i4*)f%F]r7$$\"3-\"p%zZ]r5=F_o$\"3UpB

\\wxsIBF]r7$$\"3n$R9?)4n?5F_o$\"3oyRi-%oa+\"F]r7$$\"3&H()oxyIkS%F]r$\"

3Q%*Qw,\"QJ*G!#@7$$\"3;(=>EJp!47F]r$\"3W<PscYY\">%!#A7$$\"3YFPR:#\\pB'

!#C$\"3\"y)Q2>HeD\\!#F7$$\"3Q]hYD&32>\"F]r$!3Ys3%f%*Ql4%Fhs7$$\"3ov#>o

45$oUF]r$!3k@>.&4C\"fFFbs7$$\"3OvFT'H:\"o(*F]r$!3jg6GJCrB%*Fbs7$$\"3?1

r,$*oz*y\"F_o$!3Kb'QMt4;H#F]r7$$\"3/!e76L(\\OGF_o$!3%R30%osUfWF]r7$$\"

3-Xq5\"3I')4%F_o$!3Ib=<(e&H@vF]r7$$\"3g?V!RAvd!eF_o$!3&)GS\"oqk)>7F_o7

$$\"34u8=1^ZLwF_o$!3%)*y]0K+mw\"F_o7$$\"3s+0d\\gp:**F_o$!35Vd`60H\"\\#

F_o7$$\"3&eF&RLK<I7F-$!3kPFUXV`xKF_o7$$\"3H\"3K')fs%G:F-$!3[qHtyJ)yF%F

_o7$$\"3EtG2/.zZ=F-$!31(e*)GuG'[`F_o7$$\"3t&3_8N<]A#F-$!3m&)zN@&f;f'F_

o7$$\"3)eKjh=j.k#F-$!3YCt$*>%pL\"zF_o7$$\"33<52-%3(GJF-$!3s\"QaKC8eQ*F

_o7$$\"3Qy%[EUb^l$F-$!3Qy?J*))ff3\"F-7$$\"3c*Q\"GHwCbUF-$!3/9T&f/`%Q7F

-7$$\"3-8j[U-1<\\F-$!3!>;,RK(z'Q\"F-7$$\"3Mq!RyvR$)e&F-$!3lHZ\\b:%e^\"

F-7$$\"3c3`DA3)yV'F-$!3E&3[51r&[;F-7$$\"3u%**zG*zpvsF-$!3s6r+0e#ou\"F-

7$$\"3-g18&o%>c#)F-$!3JQ91vU6A=F-7$$\"3)GkrK/[\"f()F-$!3'HZlVo%pW=F-7$

$\"3UX?=89&\\G*F-$!3e\"3AlHOq&=F-7$$\"350b[)o\\j()*F-$!33/>$\\*4^d=F-7

$F($!3R+++++?V=F--%+AXESLABELSG6$Q!6\"Fc\\l-%'COLOURG6&%$RGBG$\"*++++

\"!\")$\"\"!F]]lF\\]l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFe

]l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" 

}}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "##########IV: p=2, q=4\n

plot([t^2+t^3, -t^4+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED

\n);" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVE

SG6#7Z7$$\"3-++++++!G\"!#=$!3e,++++!GP(F*7$$\"3WHGb*p'fJ8F*$!39jRN![\"

H&o'F*7$$\"3/FaMju*\\P\"F*$!3-Qv@NJG\\gF*7$$\"3&HrQZ\")RjS\"F*$!3c=4S/

HaNbF*7$$\"3%QlW>tF>V\"F*$!3I:b03Uwc]F*7$$\"3yi8ZJ,4a9F*$!37)*Rffd)yb%

F*7$$\"3y%z%**4y`p9F*$!3Qxb#4%*R&)4%F*7$$\"3#Hj;$fzgy9F*$!3_iot4DqtOF*

7$$\"3C)p[p9![\"[\"F*$!3)>@gcZ\\UG$F*7$$\"3qn1+Mi[y9F*$!3B8o\"4B$fHHF*

7$$\"3+%ehF,a*p9F*$!3cB@A\\`r0EF*7$$\"32'>'>yi\\S9F*$!3Uu'pX)y()z?F*7$

$\"3;rYDE90$R\"F*$!3=w?&Q$f)pi\"F*7$$\"3@Wd[OF3G8F*$!3G#>/>$o!QC\"F*7$

$\"3E'3nteQ&\\7F*$!3A$o)ow*=+O*!#>7$$\"3#fKJ\\eQo:\"F*$!3Cu<1@(Q,&oF]p

7$$\"3Wy^%*)Qyr1\"F*$!3`e\\Z(*Hh0^F]p7$$\"3oF`&R(Q8&f*F]p$!3aT\\C,\\;y

NF]p7$$\"3AUWPw`Fm%)F]p$!3&R-[Hb$HGCF]p7$$\"3#)>6^a]SctF]p$!35>u]G'>Uh

\"F]p7$$\"31!)o^6/$)[jF]p$!3!=mSM'=9v5F]p7$$\"3K$)>=vO(\\<&F]p$!3!4yA5

Y/-G'!#?7$$\"3Gt'4&GC*3A%F]p$!3A\\7\\<'z!ePFar7$$\"3)QRzl`#f\"=$F]p$!3

EKS:fq\"Q*=Far7$$\"3g`kBA_YXBF]p$!3I#Q7:tK*y#*!#@7$$\"3o)3k0&*p<a\"F]p

$!3U^l8e>B(e$Fas7$$\"3QYP$zwu))3*Far$!3:1@'e\\mO7\"Fas7$$\"3)od0Nt%f'4

%Far$!3M42p3WA_?!#A7$$\"3G?g'RmXc;\"Far$!3jj(Hf3-!4:!#B7$$\"3M$*QXR(>?

B'!#C$!3q28Jg2-$*Q!#I7$$\"3)o%[Os#3.B\"Far$!3a'372cUcO\"Fgt7$$\"35OeU?

cLFXFar$!3)[Bj'*e)o)o\"Fat7$$\"3UcuYF'4E1\"F]p$!3bmFj'[E!R%)Fat7$$\"3;

8eKKZ7#*>F]p$!3;Me^.MJ$o#Fas7$$\"3&*)pDh/1*=KF]p$!3ee*QF=,MN'Fas7$$\"3

eV.XW1:EZF]p$!3eq)QP&**3Y7Far7$$\"3-Xr>.I&Qz'F]p$!3Q]?@v#pyJ#Far7$$\"3

$R?&yc#ey-*F]p$!3=1'p%*pr@s$Far7$$\"3Cd\"zqA))H=\"F*$!3o<n9.H/rdFar7$$

\"3-_2)R*y3w9F*$!3Mp(zcRxQ=)Far7$$\"3h#*Q'[!zST=F*$!3md[T;,`[6F]p7$$\"

3*yI#\\#zZ+B#F*$!3uS_peQ0E:F]p7$$\"3%H(f+O^/&o#F*$!3=9\">[n\"Q\"*>F]p7

$$\"3S)4L^jK-=$F*$!3]&fR-$\\n9DF]p7$$\"3)y0?W@EVv$F*$!3srRw>^jHJF]p7$$

\"3E!4MSIXLO%F*$!3cnYEz+qxPF]p7$$\"3%p#zzFtRX]F*$!3%GxvVZLI[%F]p7$$\"3

wCv<NqD$y&F*$!3\"f\\*47`+1_F]p7$$\"3!=*)fHn'><lF*$!3Y!3RPSY)peF]p7$$\"

3=!**H@\"pfEuF*$!3#>/M<r\\&)f'F]p7$$\"3i+rv6`z.$)F*$!3Se+Ih[G(=(F]p7$$

\"3;H[j#H'o2$*F*$!3p-FdvmA1xF]p7$$\"3U_#>ciDQ\")*F*$!3fR'y,-r,!zF]p7$$

\"3+Kq'Qj&pL5!#<$!33v!Q.r8.0)F]p7$$\"3M>t))zi$=4\"Fe\\l$!3Mi@WX)y\\:)F

]p7$$\"39++++++_6Fe\\l$!3G***********>>)F]p-%+AXESLABELSG6$Q!6\"Fe]l-%

'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F_^lF^^l-%(SCALINGG6#%,CONSTRAINED

G-%%VIEWG6$%(DEFAULTGFg^l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "" 

0 "" {TEXT 262 14 "Exemple 1.10 :" }{TEXT -1 505 "\nSoit la courbe x(t

) = t + (1/t) , y = t + 1/(2t^ 2) .\n1) I = R - \{0\}\n2) x'(t) = (t^2

-1)/t^2 , y'(t) = (t^3-1)/t^3\n4) tableau des variations\n5) asymptote

s\nLes branches infinies sont pour t    \\to  \261\\infty et t \\to 0 \+

. Si t \\to 0 , alors y/x ~ 1/2t ->\\infty. La\ndirection asymptotique

 est la droite verticale x = 0 (axe des y ), et dans les deux cas\nt \+

\\to 0, t < 0, t \\to  0, t > 0 , comme x et y tendent vers l\222infin

i, et que y/x \\to \261\\infty, il y a\nune branche parabolique dans l

a direction de l\222axe Oy ." }}{PARA 0 "" 0 "" {TEXT 261 15 "Remarque

 1.3 :\n" }{TEXT -1 565 "La phrase \224branche parabolique\224 est sur

 cet exemple pr\351cise car si t \\to 0 ,\ny ~x^2/2 . La parabole asym

ptote est y = x^2/2 . Si t \\to \2611, on a y ~\030 x donc la directio

n\nasymptotique est y = x . Comme y-x = -1/t + 1/2t^2  on voit que l

\222asymptote est la droite\ny = x .\n6) points stationnaires\nL\222un

ique point stationnaire est pour t = 1 . On a x''(t) = 2/t^3 , y''(t) \+

= 3/t4 , et x'''(t) =\n-6/t^4 , y'''(t) = 12/t^5 . Donc (x''(1), y''(1

)) = (2, 3) , et (x'''(1), y'''(1)) = (6, 12) vecteur non\nproportionn

el \340 (2, 3) . On a un rebroussement de 1-\350re esp\350ce.\n7) grap

he" }}{PARA 0 "" 0 "" {TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 477 "######################################    Exercice \+

\n#\351tudier les branches infinies\n\nrestart:with(plots):\nB1:=plot(

[t+(1/t), t+1/(2*t^2), t=-5...-0.2],color=red, scaling =CONSTRAINED\n)

:\nB2:=plot([t+(1/t), t+1/(2*t^2), t=0.2..5],color=black):\nB21:=plot(

[t, t^2/2, t=-5..5], color=blue):\nB3:=plot([2+2*t, 3/2+3*t, t=-5..5],

color=magenta):\n#B31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..10):\n#B:=p

lot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\ndispla

y(B1,B2, B21, B3);\n\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the na

me changecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 

607 607 607 {PLOTDATA 2 "6)-%'CURVESG6$7_o7$$!3;+++++++_!#<$!3W++++++!

)\\F*7$$!3O&QH'e\"['*4&F*$!3[c[gC'4X([F*7$$!3&z-`m-%[7]F*$!3OLZ%=jwEy%

F*7$$!3_utP-zj9\\F*$!3iSMci[MzYF*7$$!3GZx0\")pM;[F*$!3g>s)p5j_d%F*7$$!

3O,V&R8S(=ZF*$!3kL)oGE0;Z%F*7$$!3EyP;>EXGYF*$!3=;k\")*GKaP%F*7$$!33$p&

eX*)=NXF*$!3Usc`AWxvUF*7$$!3MjNU%*=**QWF*$!3#HktJo=E<%F*7$$!3HSQwy=QVV

F*$!3o)3*owUppSF*7$$!3[e-d6xMXUF*$!3WpD))e%4P'RF*7$$!3_o#[>o\"GfTF*$!3

7V6<l>DqQF*7$$!3]c+GKLtiSF*$!3#4WH1\\4\\w$F*7$$!3q()H!=5#=mRF*$!3%=\\#

)p,z*eOF*7$$!3i%oe9<UN(QF*$!3webtN4tcNF*7$$!3Iv:Y&p*y*y$F*$!37)*4#o8CP

Y$F*7$$!3EeVZELq!p$F*$!3[@@.1T\"HN$F*7$$!3^TCd?(Hsg$F*$!3%GD7h2Q)eKF*7

$$!3h-Y$R\")=2^$F*$!3w^D&y[P\"\\JF*7$$!3nUbs#RoeU$F*$!3W$y%f-Hw^IF*7$$

!3o(p')y'>YLLF*$!39)R(z;XfWHF*7$$!3%=\")G`h1iC$F*$!3,k*RS5w@%GF*7$$!3u

MdN\\_,cJF*$!38\"yf#=I([t#F*7$$!37Wn*H5SS2$F*$!3!QKJo]!)ej#F*7$$!3?%=%

)eXMm)HF*$!3*))3)3[$R&GDF*7$$!3;+\"3Xo&4(*GF*$!3xhZFp(>jT#F*7$$!3\\x%o

GH>.#GF*$!3:'eJBXJzJ#F*7$$!3CpuZ\\mxQFF*$!324PuMz!3@#F*7$$!3%*>aOR)Qil

#F*$!3_EG9`\"G!*4#F*7$$!3AJ[Be'3ud#F*$!3I<r0uiO))>F*7$$!3V#3>Hw6K]#F*$

!3-7u@1D\")z=F*7$$!3DlG:hegBCF*$!3O*z5>G'>d<F*7$$!3-Y8tmz)\\N#F*$!3.;S

@sprW;F*7$$!3]))37!))>`G#F*$!3]gO@,Kh@:F*7$$!3pXdz?x)fA#F*$!3Q(z\\.>-n

S\"F*7$$!3])QkXz!3m@F*$!3i(=&RU'4kF\"F*7$$!3)zW%=-<V:@F*$!3U(o!e*p#3[6

F*7$$!3G@mt(H$yp?F*$!3d/%eMO2h+\"F*7$$!3+=1K>!QT.#F*$!3_U9#z!))4p&)!#=

7$$!36Ib_?\\z>?F*$!3$*>F#H$y%[t(Few7$$!3X<8$Rli*3?F*$!3?a1t[\"zZ&oFew7

$$!3yC5(R=LB+#F*$!3Y0\\\"[qE_&fFew7$$!35=G\"[3+++#F*$!3%R@%oZ]<%*\\Few

7$$!3-8PI[@w-?F*$!3,,e*=NeR$RFew7$$!3()oKoB'3;,#F*$!33?2\"y2mtx#Few7$$

!3>q>`O2ZF?F*$!3QTaSqLp6:Few7$$!3iQv6*[P<0#F*$!31_FH$f[**o*!#?7$$!3c*Q

hGl!GC@F*$\"3ECJS#H[=/$Few7$$!3erB8%3B0F#F*$\"3ns'[qHl3,)Few7$$!3WZm_A

\"3vO#F*$\"3RPi\"R4W35\"F*7$$!3)e)p)))>M=\\#F*$\"3WS.WqA]v9F*7$$!3[6,r

p:AkEF*$\"3yAe,:P#[*>F*7$$!3_&[;$*\\qH*GF*$\"3g;!pJ@cFq#F*7$$!3s,f78o-

HIF*$\"3Dho'epC$RJF*7$$!3#f,&z!pKr=$F*$\"3'[!4Z>w%Qm$F*7$$!3+-V*=&H<sL

F*$\"3yQ#>m+WKI%F*7$$!3E$HAFO!f!f$F*$\"3mm7It#yb4&F*7$$!3V%R&f=!\\Ys$F

*$\"3U!pzNhKGg&F*7$$!3)[)>uXF\\sQF*$\"3GSK#\\Hw6='F*7$$!3AGvd9Y:OSF*$

\"3t\\:8Yr#\\%oF*7$$!3\"z8(Qe\")3=UF*$\"3dQ*yo&y>7wF*7$$!3+o\"fa*>G@WF

*$\"3,vM@x,<1&)F*7$$!3CX](*4TT\\YF*$\"3)3`'f'p(*ob*F*7$$!3-yZyc-AuZF*$

\"3'*\\T!*>KH:5!#;7$$!3?p1-!yiq!\\F*$\"3E%=g)\\.R!3\"Fd_l7$$!3')[!\\'R

Eq[]F*$\"3Ud/R)e&o^6Fd_l7$F($\"32++++++I7Fd_l-%'COLOURG6&%$RGBG$\"*+++

+\"!\")$\"\"!Fj`lFi`l-F$6$7]o7$$\"3;+++++++_F*$\"3%*************p7Fd_l

7$$\"3!4$)onJO#[]F*$\"3g-b<*[bF>\"Fd_l7$$\"3FIJfC*)=1\\F*$\"3BzK]*>sD7

\"Fd_l7$$\"31J?'3\"**)Hx%F*$\"3G\"Qkty@'e5Fd_l7$$\"3W`g5V<(yk%F*$\"3'>

Cra!R>+5Fd_l7$$\"3[yEtkJ:IXF*$\"39nxaFfwm%*F*7$$\"3YiB)QSF#>WF*$\"3w+i

!yj.a(*)F*7$$\"3!fQ*fkAb9VF*$\"3\"3ra.@_K_)F*7$$\"3+!oK)e<k:UF*$\"3jA#

H:#**H1\")F*7$$\"3]Za\"p=5M.%F*$\"3Q2FF;SPktF*7$$\"3C/P4:S_pQF*$\"3xp&

oW50js'F*7$$\"3:hozBW^@PF*$\"3!*4Nw=F)Q<'F*7$$\"3KFdJhlL(e$F*$\"3qv`cQ

&>Fp&F*7$$\"3y&*[&pJ#*=Q$F*$\"3q&HEFQ#R#*\\F*7$$\"3Weh4BO61KF*$\"3LGW%

*3dUGWF*7$$\"3KnLT-*oX0$F*$\"3qkD&Q#*p&oRF*7$$\"3Xae)**GwI#HF*$\"3+A\"

o6yu&*e$F*7$$\"3C'=ciWOZo#F*$\"3q#fH!ov\"4&HF*7$$\"3#3\\fF(G\"f]#F*$\"

3=!GDyS<Q^#F*7$$\"3C'QW+lz\"pBF*$\"3,Qh'[\\h]?#F*7$$\"3'*o3LHNskAF*$\"

3;wJf'=C\\)>F*7$$\"3oG)Q%*p(zC@F*$\"3O3f!='[Z8<F*7$$\"3=L%o\\&Gq]?F*$

\"3=/%\\$)\\TCe\"F*7$$\"3<#3Qc6u<,#F*$\"3v&oencN$=:F*7$$\"360]O/4++?F*

$\"3HHx(pN,+]\"F*7$$\"3b[Oc*>(=4?F*$\"3pk!p\"*4hL^\"F*7$$\"3kpC/bR'[.#

F*$\"3%Qb:CxI$\\:F*7$$\"3mH)3()G!)z1#F*$\"39wxP7&)=%f\"F*7$$\"3RO#QM@4

X6#F*$\"3yY%=//#Rb;F*7$$\"3y::@DG7p@F*$\"3v?J6==LD<F*7$$\"3u$pZ$4B!yA#

F*$\"3;pu>$)oy)z\"F*7$$\"3s_Gi&\\P`G#F*$\"3;*\\:&3*z%p=F*7$$\"3#GozwEU

\"eBF*$\"3cp@0i+Ud>F*7$$\"3Jl23^i(HU#F*$\"3J\")yC2tbM?F*7$$\"3O$4(*=0

\"[,DF*$\"3>`.*4pFn7#F*7$$\"3CIR%4$[NtDF*$\"37/&Qu\"o55AF*7$$\"3)**[#*

GkIWl#F*$\"3-#R#4kY<.BF*7$$\"3#=xRfj8Nt#F*$\"3k+@**)p\"3$R#F*7$$\"3pLR

TO\\t<GF*$\"3%e1,1o/!)[#F*7$$\"3iI.*4SHk*GF*$\"3!=;8ot?gd#F*7$$\"3GLv3

_pf#)HF*$\"3#e_v1DI<n#F*7$$\"3y?sr+]NtIF*$\"3e$GWr;q=x#F*7$$\"37/-\"[-

*G`JF*$\"3'He*fy*e&fGF*7$$\"34w))o18\\SKF*$\"3sjy:#yKZ&HF*7$$\"3G$HODw

O9L$F*$\"31['p(Q3]`IF*7$$\"3)QveRbp6U$F*$\"3E<\"QM(p]]JF*7$$\"3Z7*ya:R

'3NF*$\"3/YUXw'zYC$F*7$$\"3RcfM-tV1OF*$\"3-I\"e#R0c\\LF*7$$\"3-H@*\\xn

[p$F*$\"3U5*)faG0WMF*7$$\"3]-\"zq]9)*y$F*$\"3Iv?e%ew^a$F*7$$\"3gay`&*H

GwQF*$\"3GZ9$Q;&*pj$F*7$$\"3/yZr!Q[7(RF*$\"3jR$z6Ndvt$F*7$$\"3MPcUrS)4

1%F*$\"3;\">-4(HLKQF*7$$\"3?&\\/l'y9bTF*$\"3g$G0-kW:$RF*7$$\"3;437^LaZ

UF*$\"3J^.@Y/nGSF*7$$\"3ecay=(*fWVF*$\"3A#*o\"4#[ZITF*7$$\"3!\\55i\"*p

$QWF*$\"3C&Ql`#>jGUF*7$$\"34ym9>,aMXF*$\"3&o'eX_06HVF*7$$\"3Lo+b!Gr,j%

F*$\"3<kop:p%)GWF*7$$\"3AT%\\UVd#=ZF*$\"3;lZ]Tic?XF*7$$\"3+nK,&[Y%>[F*

$\"35Y#p!=WwDYF*7$$\"39K*p1G[,\"\\F*$\"398>bO#>*>ZF*7$$\"3@csf$QZq+&F*

$\"3*=M0mBp.#[F*7$$\"3)QX]prm**4&F*$\"3Rc`1\"Hnl\"\\F*7$F_al$\"3d*****

*******>]F*-Fc`l6&Fe`lFj`lFj`lFj`l-F$6$7S7$$!\"&Fj`l$\"3+++++++]7Fd_l7

$$!3YLLLe%G?y%F*$\"3'Q\\:)3)*QV6Fd_l7$$!3OmmT&esBf%F*$\"3wFV;)H%\\a5Fd

_l7$$!3ALL$3s%3zVF*$\"3Gvz6'\\\">)e*F*7$$!3_LL$e/$QkTF*$\"3Gc?@wI/r')F

*7$$!3ommT5=q]RF*$\"3+kZT(RAS!yF*7$$!3ILL3_>f_PF*$\"3*4I?%zJ(4/(F*7$$!

3K++vo1YZNF*$\"3!)*4k\")fQAH'F*7$$!3;LL3-OJNLF*$\"3W\\577%e@c&F*7$$!3p

***\\P*o%Q7$F*$\"3-hdz2(4#z[F*7$$!3Kmmm\"RFj!HF*$\"3$Q)fx`%pLA%F*7$$!3

3LL$e4OZr#F*$\"3y.-,Ng*[o$F*7$$!3u*****\\n\\!*\\#F*$\"3R-)e!RYiAJF*7$$

!3%)*****\\ixCG#F*$\"3u>GJa?&[g#F*7$$!3#******\\KqP2#F*$\"3u-`U!oh-:#F

*7$$!39LL3-TC%)=F*$\"358z6=z=v<F*7$$!3[mmm\"4z)e;F*$\"3E7WQ?*RfP\"F*7$

$!3Mmmmm`'zY\"F*$\"3/+k')e6Yx5F*7$$!3#****\\(=t)eC\"F*$\"3E>.6bg<hxFew

7$$!3!ommmh5$\\5F*$\"3@.pC^QE0bFew7$$!3S$***\\(=[jL)Few$\"3?@<;b]tuMFe

w7$$!3)f***\\iXg#G'Few$\"3C)GPW+cN(>Few7$$!3ndmmT&Q(RTFew$\"3Y$>!o'f<(

o&)!#>7$$!3%\\mmTg=><#Few$\"3APEc6_heBFi\\n7$$!3vDMLLe*e$\\F^z$\"3m8f(

QQ`\"=7!#A7$$\"3!=nm\"zRQb@Few$\"3,yT#)[+%GK#Fi\\n7$$\"3_,+](=>Y2%Few$

\"3$per:wg7I)Fi\\n7$$\"3summ\"zXu9'Few$\"3K:S2)[a&*)=Few7$$\"3#4+++]y)

)G)Few$\"3-8\")QR`FNMFew7$$\"3H++]i_QQ5F*$\"3#H(f)ow>7R&Few7$$\"3b++D

\"y%3T7F*$\"3t3=DrrX,xFew7$$\"3+++]P![hY\"F*$\"3s]D$R.&zu5F*7$$\"3iKLL

$Qx$o;F*$\"3)*)34maT<R\"F*7$$\"3Y+++v.I%)=F*$\"3?rDh^RHv<F*7$$\"3?mm\"

zpe*z?F*$\"3i'f>D49J;#F*7$$\"3;,++D\\'QH#F*$\"3KIE2Z\"34j#F*7$$\"3%HL$

e9S8&\\#F*$\"3>q`Ovo%G6$F*7$$\"3s++D1#=bq#F*$\"3y5^<#Q9*fOF*7$$\"3\"HL

L$3s?6HF*$\"3nyf#\\qjvB%F*7$$\"3a***\\7`Wl7$F*$\"3%*RY%HNSw)[F*7$$\"3e

nmmm*RRL$F*$\"3%*p'o1&yddbF*7$$\"3%zmmTvJga$F*$\"3Mo\"z2gqrG'F*7$$\"3]

MLe9tOcPF*$\"3)e+N5qZ^0(F*7$$\"31,++]Qk\\RF*$\"3;:9#4FV)*z(F*7$$\"3![L

L3dg6<%F*$\"3WOt$QD!H*p)F*7$$\"3%ymmmw(GpVF*$\"3G)\\rRzP`a*F*7$$\"3C++

D\"oK0e%F*$\"3wl**>#)R1\\5Fd_l7$$\"35,+v=5s#y%F*$\"3S_'fr,@P9\"Fd_l7$$

\"\"&Fj`lFiem-Fc`l6&Fe`lFi`lFi`lFf`l-F$6$7S7$$Fh`lFj`l$!3+++++++]8Fd_l

7$$!3!pmmm\"p0kvF*$!39++]P&3YG\"Fd_l7$$!3uKL$3<XZ=(F*$!3++]iv<rF7Fd_l7

$$!3WmmmT%p\"enF*$!3)****\\iTDP;\"Fd_l7$$!3/nmm\"4m(GjF*$!39++v8\\J*4

\"Fd_l7$$!3OLL$3i.9!fF*$!3#***\\7V0@N5Fd_l7$$!3fmm;/R=0bF*$!3W***\\i&e

xd(*F*7$$!3k++]P8#\\4&F*$!3(4+]i+#QU\"*F*7$$!3Kmm;/siqYF*$!3/***\\i!3%

f])F*7$$!3Q****\\(y$pZUF*$!3%****\\7oS:(yF*7$$!3jKLL$yaE\"QF*$!3&*)***

*\\<#)*=sF*7$$!3<mmm\">s%HMF*$!3q****\\(G3Uk'F*7$$!3]******\\$*4)*HF*$

!3!))****\\-\\r*fF*7$$!3o******\\_&\\c#F*$!33*****\\(GVZ`F*7$$!3%)****

**\\1aZ@F*$!3u*****\\(4J@ZF*7$$!3Imm;/#)[o<F*$!3!****\\iIKF:%F*7$$!3%H

LLL=exJ\"F*$!3')*****\\FPmZ$F*7$$!3aELLLtIf$*Few$!3)*)******4'*Q!HF*7$

$!3M)****\\PYx\"\\Few$!3v***\\i&>mPAF*7$$!3MhLLLL7i)*Fi\\n$!3U+++]=$zk

\"F*7$$\"3?8++DOIFLFew$!3-)**\\iX/4+\"F*7$$\"3-3++v3zMuFew$!3)z)**\\(o

8y%QFew7$$\"3Yomm\"H_?<\"F*$\"3+F++vVy!e#Few7$$\"3-nm;zihl:F*$\"3?0+](

=WU[)Few7$$\"39LLL3#G,*>F*$\"3s****\\7B>&[\"F*7$$\"3OML$ezw5V#F*$\"3a,

+v$>:m9#F*7$$\"3I++]PQ#\\\"GF*$\"3X++DcdQAFF*7$$\"3%\\LL$e\"*[HKF*$\"3

T-+]PPBWLF*7$$\"3=++++dxdOF*$\"3G+++]Nm')RF*7$$\"3e+++D0xwSF*$\"3)3++v

yb^h%F*7$$\"35,+]i&p@[%F*$\"3k,+vVVDB_F*7$$\"3++++vgHK\\F*$\"3+++]7TW)

*eF*7$$\"3ElmmmZvO`F*$\"3*y*****\\@80lF*7$$\"3%4+++v+'odF*$\"3U,++D6!H

:(F*7$$\"3UKL$eR<*fhF*$\"3j)**\\P4w)RxF*7$$\"3K-++])Hxe'F*$\"3].++vZf

\"Q)F*7$$\"3!fmm\"H!o-*pF*$\"3u***\\P/-a)*)F*7$$\"3X,+]7k.6uF*$\"3G,+v

=Yb;'*F*7$$\"3#emmmT9C#yF*$\"3z****\\i@OB5Fd_l7$$\"33****\\i!*3`#)F*$

\"3')**\\PfL'z3\"Fd_l7$$\"3;NLLL*zym)F*$\"3G+++!*>=]6Fd_l7$$\"3'eLL$3N

1#4*F*$\"3Q++DE&4Q@\"Fd_l7$$\"3,pm;HYt7&*F*$\"3O+]P%>5pF\"Fd_l7$$\"37-

+++xG**)*F*$\"3K+++bJ*[L\"Fd_l7$$\"3'pmmT6KU.\"Fd_l$\"3W++Dr\"[8S\"Fd_

l7$$\"3eLLL`v&Q2\"Fd_l$\"3O+++Ijyg9Fd_l7$$\"30++DOl5;6Fd_l$\"32+]P/)fT

_\"Fd_l7$$\"3A++v.Uac6Fd_l$\"3M+]i0j\"[e\"Fd_l7$$\"#7Fj`l$\"3+++++++];

Fd_l-Fc`l6&Fe`lFf`lFi`lFf`l-%(SCALINGG6#%,CONSTRAINEDG-%+AXESLABELSG6%

Q!6\"F]eo-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbeoFbeo" 1 2 0 1 10 0 2 9 1 4 

1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curv

e 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 

"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "" 

0 "" {TEXT -1 95 "#####################     FEUILLE N2 237\n##########

############################    Exercice 1.\n" }{TEXT 256 11 "Exercice

 1." }{TEXT -1 186 " D\351terminer les points singuliers de la courbe \+

plane d\351finie sur R par\nt \\mapsto (t^2 +t^3, t^4 +t^5). D\351term

iner s\222il s\222agit de points de rebroussement de premi\350re\nou d

e seconde esp\350ce." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 47 "restart:plot([t^2+t^3,t^4+t

^5, t=-1.3...1.01]);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6%-%'CURVESG6$7Z7$$!3'*)***********p]!#=$!3!)**********Ho

&)F*7$$!3?^/M\\fc)*QF*$!3#f,2Dj%3)3'F*7$$!3]gSQR!zH*HF*$!3/%=`t`F>N%F*

7$$!396VGF3M%4#F*$!38'*R=0o\\,GF*7$$!34719i!G3J\"F*$!3@lh^\"3tig\"F*7$

$!3zY\\>:a;Wk!#>$!3))yw$eky!3sFD7$$!3bEQ3t*=J@\"FD$!3,%3Z4:P?C\"FD7$$

\"3'3kQO]wbI$FD$\"3UFO5VJ\"[2$FD7$$\"3M'zgEH$>&3(FD$\"3^DK.(eLy$fFD7$$

\"3\"))3!\\0Ky,5F*$\"3(=lL$zs\\BvFD7$$\"3%*>be^6&QA\"F*$\"3Eyxj+3Jc\")

FD7$$\"3Sz\"[,@\"*zH\"F*$\"3#)H\"[Cu.y=)FD7$$\"3as&GWd*ee8F*$\"3C@i50!

f\"*4)FD7$$\"3h#)yb(>;9T\"F*$\"3or>-gR))zyFD7$$\"35]XsZC$)[9F*$\"3[YH'

=t+%evFD7$$\"3W!HrAun6[\"F*$\"3m5YQ91u$p'FD7$$\"3SW0.\\k3k9F*$\"3Ie#)

\\;%\\:q&FD7$$\"3n`Mci@F89F*$\"3Ov&=fH<&eZFD7$$\"3yv+V!*=I;8F*$\"3QV0d

*\\MCn$FD7$$\"3XvX*f9E!47F*$\"3[`7EVnQLGFD7$$\"3))f5Ib`Xi5F*$\"3sITJ.p

9!*>FD7$$\"351,H%pCN>*FD$\"3o6UJ:poz8FD7$$\"3%R?(QJ,h[vFD$\"3$yu9'Gw)=

g)!#?7$$\"3eUaG$>+`(fFD$\"3rO(\\*Q-nH]Ffr7$$\"3+\"p$Rd>!pR%FD$\"3OZaf

\\g)ea#Ffr7$$\"31Qb\"z&3ulIFD$\"3oc(RnA(zn6Ffr7$$\"3,X*R%4YeB=FD$\"3[W

_\"=d@Y*Q!#@7$$\"3=:.k<O(>?)Ffr$\"3(oEAIkT^V(!#A7$$\"3gXu#)*[4nX#Ffr$

\"3%QY%z!)3%*ej!#B7$$\"3&*y9<l3@P*)Fgt$\"3#)3=#R$)f8,)!#G7$$\"3?^*zZf=

,E#Ffr$\"3q\\rNJvG\")[Fgt7$$\"3e#f8v!e_`)*Ffr$\"3CPl(ezBz'))Fat7$$\"3[

SKvJL3#H#FD$\"3M!*e_=tj,YF[t7$$\"3=Ac[r`txWFD$\"3C+-[C*)oz;Ffr7$$\"3=G

UBERAorFD$\"3,j?Zo^]UTFfr7$$\"3w=os%zmr3\"F*$\"3O&p\"4Z%>.;*Ffr7$$\"3?

]d3%=WH]\"F*$\"31&[FD$)>9p\"FD7$$\"3%e!=m=H\\^?F*$\"3nh5\\uU(*QIFD7$$

\"31B*p00zNm#F*$\"3)=a`a%o_c\\FD7$$\"3-n1?bB]4MF*$\"3'4H\"*H`lY&yFD7$$

\"3[0Qc)z`,D%F*$\"3CygjI>e#=\"F*7$$\"3i?bqr;Gb_F*$\"3E!o1mkT5v\"F*7$$

\"3MjOtV10^jF*$\"3w)3#fm<*>[#F*7$$\"3h/wbl_>3wF*$\"3SS_G8\")edMF*7$$\"

3%pzFi-4#)**)F*$\"3'4ytxO$***p%F*7$$\"3a&oW'*>?2/\"!#<$\"37\"z\"=KXJGh

F*7$$\"3**H&fVuit7\"F\\z$\"3%Q)4=7uc)3(F*7$$\"3eu?1,*G%=7F\\z$\"3OZrC!

yHN;)F*7$$\"3C%fgSM4PI\"F\\z$\"3.FhFF)R,B*F*7$$\"3[#)*RS%3o#R\"F\\z$\"

3%fEo([fOS5F\\z7$$\"3g0Bd#o*o\"\\\"F\\z$\"3MwO)yWH\"y6F\\z7$$\"3'pHJ6S

j]f\"F\\z$\"3WW4Ghb*)H8F\\z7$$\"3E\"zu!*)Q<)p\"F\\z$\"3a%*ed\"p7#*[\"F

\\z7$$\"3AS\\@i#Ra!=F\\z$\"3]nK7e#HKm\"F\\z7$$\"3%Q`L;ZHa#>F\\z$\"3y:'

[FuOx'=F\\z7$$\"3#*********4S]?F\\z$\"3Q++5gSh\"4#F\\z-%'COLOURG6&%$RG

BG$\"#5!\"\"$\"\"!Fi]lFh]l-%+AXESLABELSG6$Q!6\"F]^l-%%VIEWG6$%(DEFAULT

GFb^l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve \+

1" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 53 "###########################

###########    Exercice 2." }}{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2

." }{TEXT -1 341 " D\351terminer les points singuliers de l\222astroid

e A (cf. exercice 4, feuille\n1), leur esp`ece, et la tangeante `a l

\222astroide en ces points. V\351rifier que la distance\nentre les poi

nts d\222intersection de la tangente en un point r\351gulier M(\\theta

) \\in A avec\nles axes est constante. En d\351duire une construction \+

g\351om\351rique alternative de\nl\222astroide." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 39 "simplify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "expand(cos(3*t));simplify(cos(3*t)+3*cos(t)-4*cos(t)^

3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG

\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 "" }{MPLTEXT 1 0 43 "\nplot([(sin(t)

)^3, (cos(t))^3, t=0..2*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6%-%'CURVESG6$7in7$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!

#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF

6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F

2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2

$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"['F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*y

F2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*

F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%***

***!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdU

Gs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqX

UzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1SkF2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v

&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!

3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b

,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3

+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&

)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3ePWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H

&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%fV&Gd&)****F27$$!3iwA94X%**)GFeo$!3

3kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwd

Y,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)

eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClF

H%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27

$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27

$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3

#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZ

D))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3g

mp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!

3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!

3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3AQf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3

qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3

Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g

\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3G

MDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_

l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 52 "

taylor( cos(t)^3,t=0, 5 );taylor( sin(t)^3,t=0, 5 );" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"\"\"\"!#!\"$\"\"#F)#\"\"(\"\")\"\"%-%\"OG

6#F%\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"\"\"\"$-%\"OG6

#F%\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 72 "with(VectorCalc

ulus):\nArcLength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, th

e assigned names <,> and <|> now have a global binding\n" }}{PARA 7 "

" 1 "" {TEXT -1 113 "Warning, these protected names have been redefine

d and unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 182 "with(plots):\nn:=3;\nP1:=plot([ cos(t), sin(t),t=

-Pi..Pi], color=green):\nP2:=plot([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), \+

(1/n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }

}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been \+

redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 

13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"

\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*

4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`

')F1$!34lR!f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3E

Tq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh

-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen

*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)***

***!#<7$$\"3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V

'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')

F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF1

7$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$

\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"

34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"3

1&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u

$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"

3)**QqPxng%zF1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3Ab

WQLke[gF1$\"3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE

&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3

#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F1

7$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17

$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!

3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wY

p?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:Z

Cj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSN

b&p!**F1$\"3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$

\"*++++\"!\")F^[l-F$6$7cv7$$!3:LLLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$yd

liGoLF1$!3c^v#\\hXNO\"F17$$!3mag\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q

(HmDj$F1$!3Y,5)Q>3([RF17$$!3AJ8%pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,

0%F1$!37h9s$zSL+'F17$$!3Q(4R<J0*oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1

$!3qT\")zoZ#[W(F17$$!3A(eJ'H\"4,o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!

3#z![\"*fKlx$)F17$$!3y0_ON_7r\\F1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3

a-<'**[SOl)F17$$!3M*Q)z&G#R(*\\F1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#

e.5[&)z[h)F17$$!3\">`cyM=!>\\F1$!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6E

GAI[#)F17$$!3%)*yQ/[\\pQ%F1$!3KoPOS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=

xsF17$$!3N&y-x28XI$F1$!3/ORGR%3zj'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$

!3M%=x<AvNp\"F1$!3u'*=Tpv=$>&F17$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3k

ki$)))y68NFbbl$!3Cp)R;f6!)p$F17$$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3

G>:'>p(y$[#F1$!3(yXMlf**QV#F17$$\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$

\"3#p\\`\\j'QeYF1$!3!\\Wew8YQS\"F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbb

l7$$\"380$ot1f/u'F1$!3;<fQCK>\"['Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RF

bbl7$$\"3>Ds4\"QZfV)F1$!3m+k\\nF'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&o

GO(y#Fcs7$$\"3SH&Q&o1')****F1$!3+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3C

Uj$*o2hpCFcs7$$\"3'*[Pzc7R+&)F1$\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"

3?Ah&*40&R&QFbbl7$$\"3r&))yS_%H6nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1

$\"3\"4Ch#z,V>5F17$$\"377Q1l\"*Q\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVM

F1$\"3;c;\"Hr$z[>F17$$\"37[B]#[$y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q

8F1$\"3'y71#47MzIF17$$\"3;lAMa3AfKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(F

bbl$\"3))3P'\\E*RjWF17$$!3H2RVi09K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$

\"3751\")p0AsfF17$$!3S)RXo1a_M$F1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"

3%*3sX;W2gyF17$$!3Z@MwD5\\J\\F1$\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`

fV&>:[i)F17$$!3s3q#4XI))*\\F1$\"3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3

A\\9AE7@]')F17$$!3))y96rt;n\\F1$\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I

#[/AZ1vO)F17$$!3g8wFMJ5yYF1$\"3usnFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#

3(QuF17$$!3i'fu,H\"ymUF1$\"3#ek#))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;C

ORd*fF17$$!3Ie'pJhU.%QF1$\"3G4yMC#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)

*QF17$$!3%3e1&>BpgMF1$\"3'R!*oQLQOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F

17$$!3N^')G4:0MLF1$!3SG67)Hbq&>Fbbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F

17$$!3Cs)*H/[!oX$F1$!3[@D@N18aDF17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!

3)[\\y/2hMw$F1$!3k)=gz4#))3ZF17$$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3

y%Q>b>TZD%F1$!3Z_.aQy2TnF17$$!3dtjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+

R!HZF1$!3G**e:4-Q$3)F17$$!3Qw'=f#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJ

x\\F1$!3z$fzDG%z=')F17$$!31T0o41^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\

F1$!3Q*yk;\\[`l)F17$$!39S'f947W(\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F

1$!3iVk`xkvX&)F17$$!3/HzqFyn4WF1$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%

z*>oTXqmF17$$!3JBT\\GoQJEF1$!3#f^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1

aw\"*zG&F17$$!3$o`6MP69%))Fbbl$!3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'

H/1=')o%QF17$$\"3W^f(4*>h_7F1$!3U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjH

ui'zoY#F17$$\"3ktZ;<*Gbg$F1$!3_'4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*o

N\"F17$$\"3O<=t9_u*z&F1$!3SoSBQ@@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[t

T'Fbbl7$$\"3rjmwVkyKwF1$!3U;f()>\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w

*H>#Fbbl7$$\"3mEe$*y-]m&*F1$!3t]D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&

=K4\\a%o#!#C7$$\"3(ya<5?'))4'*F1$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1

$\"3**4qP.omW@Fbbl7$$\"3We'RBg_.o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF

1$\"3C[5jaoz&='Fbbl7$$\"3O9\"HY)=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b

)p2\"\\F1$\"3LGE&4%>A+8F17$$\"3;x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3i

g&pG-CIk#F1$\"3#*H*z)RR'*\\BF17$$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$

\"3)H*zZ2kXcSFbbl$\"35ORK^cOiOF17$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$

$!3GW\"o-p/?l\"F1$\"3mpQSaJZf^F17$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3

C#p!=(H-qF$F1$\"3\\Z*>xjr0h'F17$$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e

1H>Qr2**[F1$\"3KqxXdUa-&)F17$$!3W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"

4]Be6*\\F1$\"3MdR')z\"=ak)F17$$!37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3

i$)f$e23f)\\F1$\"3m$*[([u*zM')F17$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$

$!35+vaJc<YZF1$\"3240!=DXS7)F17$$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i

`AnFe1qUF1$\"3;55A?py\"z'F17$$!3j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'o

Py1x$F1$\"3C!>@dM#zYZF17$$!3o%Rn4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(z

W$F1$\"3#H?Z5;l>Y#F17$$!3#G\\&*>K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOL

LF1$!3?AWZ\\=[*H%Fcs7$$!3YFh$QuI)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F

1$!3&RP=DsOwq#F17$$!3\"48<6HoJj$F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]

k'Q/'*)*p4&F17$$!3G_Vd$*eTbSF1$!3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3

_='[$[cNGoF17$$!37'*Q$Hd0A]%F1$!3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%

H!fSFq,)F17$$!318POf(oV([F1$!3r(H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foL

S9i)F17$$!3)*o9TVoq)*\\F1$!3)f$Rm-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp

,l)F17$$!3%*=&o!3Y\\i\\F1$!39$fV@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R7

2&)F17$$!33Jq*o#G=!R%F1$!3X$=lS&*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'

F17$$!3[`\"***)3J0o#F1$!3Z!)e(G>TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17

$$!3em_\\Kz/%**)Fbbl$!3'*fUm47juXF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF

17$$\"3JkAev.*f@\"F1$!37'y=$)*>)G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17

$$\"3I.!ye4uJZ$F1$!3\"zl9B-eW$>F17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$

\"3HSj%H*fCGdF1$!3=mU/Aj_r)*Fbbl7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$

$\"3?OZ+ZX*zs(F1$!3%\\y3Ulo#>PFbbl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl

7$$\"3)e)\\I&\\Pfi*F1$!3%R1(*RiMHU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw

7Q)\\F-7$$\"3aW2wA:\"**f*F1$\"3%H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-O

Oge$\\K1#Fbbl7$$\"3Y?$z>]e6l(F1$\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3

Kl;?h*y!\\lFbbl7$$\"39En)HffTo&F1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$

\"3O'e/=v4zV\"F17$$\"3l*)R)z$))f@NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F

1$\"3Gj/Ak)e)\\CF17$$\"3%=xp%z4(pR\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KP

Fbbl$\"3CnK9E%GOo$F17$$!3v0gZ`R\\LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu

\"F1$\"3s<n_/$[MB&F17$$!3hMlhQ[sLEF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1

$\"3q[>qco*Gs'F17$$!3GCw>^JhvVF1$\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3

cutH\"eJ?\\)F17$$!3[S<)G_Jc&\\F1$\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$

\"3r^>S+6-X')F17$$!3e9Z[Q%3(**\\F1$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1

$\"3^s5PWASJ')F17$$!3!)pf&=Z]'))[F1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$

\"3!Q$\\J!)G,s!)F17$$!3;u?\\BF*=_%F1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1

$\"3K'f%3(>C?(oF17$$!3uJ9F$zS71%F1$\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3

c2Wr)zo)*3&F17$$!3,EAM'Gv2j$F1$\"37%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gB

t6'pQIo#F17$$!3SCr.ne1oLF1$\"3[=&)>m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[

[l6&F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%

%VIEWG6$FfeoFfeo" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 

0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 

"restart:n:=3;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ dif

f(((n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#;\"\"$" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=5;Ln:=ArcLe

ngth( <(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1

)*t))>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the ass

igned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "

" {TEXT -1 113 "Warning, these protected names have been redefined and

 unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#LnG#\"#'*\"#D" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347o

ns de Pascal\n######################################    Exercice 3.\n

" }{TEXT 258 11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de cent

re (1, 0) et de rayon 1.\n\na) D\351terminer une \351quation polaire d

e C.\n\nb) Soit D une droite passant par l\222origine qui coupe C en u

n point P. \nOn construit sur D deux points M et N distincts tels que \+

d(P;M) = d(P;N) = a,\no\371 a est un r\351el strictement positif fix

\351. \nD\351terminer une \351quation polaire de\nl\222ensemble \\Gamm

a_a d\351crit par les points M et N si l\222on varie D (\{\\it lima

\347ons de Pascal\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\in

fty[,\nl'ensemble des points des courbes \\Gamma_a,\n dont la tangente

 est verticale." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 356 "with(pl

ots):P1:=polarplot([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplo

t([2*cos(t)+2,t,t=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=

0..4*Pi],color=blue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=gr

een):\nP5:=polarplot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polar

plot([2*cos(t)-6,t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5,

 P6);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURV

ESG6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)

R@^qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G

*)4\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&R

cG>\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$

\"3WWD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"

333V?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$

\"37l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$

$\"3sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"

3B.^N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$

\"3/Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&

Rq4-B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7

$$\"3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27

$$!3o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$

$!3')3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F

27$$\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$

\"3O7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$

*fQK!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"

3HArG#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a

!ypxgy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$

$\"3'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27

$$\"3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRY

HF27$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F

27$$\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF2

7$$\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F2

7$$!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"

p9#F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZ

D(F27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC

\"F/7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/

7$$\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")

o\"F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22

b<F/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W

<F/7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/

7$$\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"

3yO#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"3

7Qc!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$

$\"3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F2

7$$\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$

\"35@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$

\"3Q\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$

\"3^!\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$

\"3(R_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b'G#*[vu&=DF/$\"3jW1WI5,A7F/7$

$\"313s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3ZG>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F

/7$$\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7

$$\"39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"3-8JG)4h!f:F/$\"32,!>h)**eQ<F

/7$$\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$\"37F;?,/x#>\"F/$\"3i%o.zcznv

\"F/7$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up

\"F/7$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7$$\"3wO)ps<:$y`F2$\"3S9wGtuLh

:F/7$$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/7$$\"3=436/Sui<F2$\"3wNJYK!3S

E\"F/7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)

*=0M(F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F27$$!3!=YF%o@#)z')Fjr$\"31pD:

\\k_g?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=KFdr7$$\"36L,SI;N.9F2$!36$yQx

E=H!=F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%

o\"e$F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F27$$\"3)=I(e[VM!4(F2$!3]iwCVca

=NF27$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF

27$$\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F2

7$$\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"3mGp&G#G,G**F2$!3;)y*f;$pc*oFj

r7$$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$\"3A7#4g(z6Y**F2$\"3o8Sh0IysfF

jr7$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$$\"3cRET.Jba%*F2$\"3)3fU/Df&R=

F27$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F27$$\"3&o1JO#H;.&)F2$\"3WF4Zw62

XGF27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$$\"3eM#oqM6w=(F2$\"35se(*fo\"3

\\$F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$

yNF27$$\"3/\"3Vbd^Q!HF2$\"3(fs9pzX^\"HF27$$\"3x$y;+7A)38F2$\"3K6'y.<s/

r\"F27$$!3ec3$e'*QYf'!#@$!3CD2qI&QU9\"Fdr7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_

RA#F27$$!3q9<I\\Ev\\7F2$!3)*\\P#eu<'oZF27$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLl
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*F27$Fajs$\"3c$*)e8Vz&[RFgjm-Fijm6&F[[nF*F*F*-F$6$7ep7$$!\"%F*F+7$$!36
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HF/$!3%pr&opVZ*y$F/7$$!3#**yO=`Q+\\#F/$!3o6qr\"f)fTVF/7$$!3Sq52,WQx>F/
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-%%VIEWG6$%(DEFAULTGF\\bw" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 168 "Exercice 4. Etudier les b

ranches in\034nies des courbes planes d\351\034nies par :\n1) t \\mars

to ( t^2/(t-1) , t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1

/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "####

##################################    Exercice 4,1).\n#\351tudier les \+

branches infinies\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5.

.-1.01],color=red):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\n

B2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot

([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1

), t=1.1..10],color=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..1

0):\nB:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote obliqu

e\ndisplay(B1,B2,B3, B);\ndisplay(B11,B21,B31);\n#####################

###########################################\n\n" }}{PARA 13 "" 1 "" 
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F-7$$!3wBot$yB\\g$F*$!3'H$pU&[OUQ#F-7$$!3Ej%R`z.K_$F*$!3$fxCvfjfV#F-7$

$!3=t&)G!yR=W$F*$!3Ax6<)R;**[#F-7$$!3WleLV&\\#eLF*$!3A1B7'y!4[DF-7$$!3

!>o!RTOr%G$F*$!3Q#=1,YY<g#F-7$$!3Bu(zM-O??$F*$!3kb(y7Gl]m#F-7$$!3J)G+X

/Q\">JF*$!3&HnhZQ'*>t#F-7$$!3!y())=+%p$RIF*$!31B.-x6%**z#F-7$$!3/&)fDm

\"Qq'HF*$!3w6;,u?\"['GF-7$$!3]\"GQ14o6)GF*$!3w%[B'3x@YHF-7$$!3B%)\\\"=

-\\&3GF*$!3o/AWs47>IF-7$$!3uB31hrACFF*$!3\\_#HWz/*3JF-7$$!3#yO%3H8t\\E

F*$!3'*o?`')[E$>$F-7$$!31PMZ\\9;oDF*$!3/i<SVJj\"H$F-7$$!3'3m+4Ac1\\#F*

$!3%*pY[t>`\"R$F-7$$!3![sp^it*4CF*$!3_&HZgM^H]$F-7$$!3tF1fi\"fgL#F*$!3

Zf+.HWW7OF-7$$!3Uhe;\"fMlD#F*$!3#=-/#=V9RPF-7$$!3yNX.-t;u@F*$!39]3$43f

8)QF-7$$!3i1y>l^n-@F*$!3Re)>NU!3:SF-7$$!3(obI\\Q%pD?F*$!3Yf(\\.Z`7<%F-

7$$!3/Dg1wjVY>F*$!3QGF43E=ZVF-7$$!3]cVXGF=p=F*$!3)eT4Bc$zNXF-7$$!3uG\\

^4Js%z\"F*$!3q#Hxv'3EOZF-7$$!3%Gs26+/Cr\"F*$!3m%)fP4\\4$)\\F-7$$!3@<^+

@)z(Q;F*$!3w4@ZFpbI_F-7$$!3eYD!\\=d0c\"F*$!3t>G0da'o_&F-7$$!3m*oa*Qv/!

\\\"F*$!3H#)oYp]sHeF-7$$!3O-*Qi*))R89F*$!3w(Q1V<sk?'F-7$$!3.K@/%4H<M\"

F*$!3LLa#=trYh'F-7$$!3a^[j_.Kn7F*$!30(Rim-1;6(F-7$$!3UQuQdk6&>\"F*$!3)

f\")y$*oEmo(F-7$$!3K8X84\\:?6F*$!3)GzEP'[\"QT)F-7$$!3iZe8eNi[5F*$!3CvM
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O3_+GkBeFex$!3(p.1bCp17)Fex7$$\"3w-+]Pn(=;'Fex$!3SQeE$fBD*)*Fex7$$\"3-
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Xj6F-7$Fb[m$\"3MV_eA_G85F-7$Fg[m$\"3SkBU;oa]))Fex7$F\\\\m$\"3G_+#f6:u)

yFex7$Fa\\m$\"3Opcv-RwYpFex7$Ff\\m$\"3*fG*zWFTAhFex7$F[]m$\"3H2%y=,+\"
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$F_go$\"3#RoTM>srC\"Fex7$Fdgo$\"3$)H3`Y!Rw@\"Fex7$Figo$\"3)GN*)\\$\\]!

>\"Fex7$F^ho$\"3U9Ms$o%*R;\"Fex7$Fcho$\"3A#z;\"R'e)Q6Fex7$Fhho$\"3e0IR
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LABELSG6%Q\"t6\"Q!F_fp-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F(FajoFdfp" 1 2 

0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2

" "Curve 3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F)

,&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)

F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "#############

##########################################################" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#ass

ume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):

\nl:=simplify(sqrt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 31 "tau:=[simplify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*

F(F(F(F(F(,&F1F(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 

"eta:=[-simplify(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>

%$etaG7$*&,&*$)%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+

F.F,,&F*F,F,F.F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2

; x1:=subs(t=t1,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=

t1,v):\nwith(plots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],

color=red):\n\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}

{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been r

edefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):

b11 := arrow(<x1,y1>, <u1,v1>, length=[1], width=[0.05, relative], hea

d_length=[0.1, relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>

,length=[1],width=[0.05, relative], head_length=[0.1, relative], color

=blue):\n\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([

t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(

t=t2,x):\ny2:=subs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb

21 := arrow(<x2,y2>, <u2,v2>, length=[1], width=[0.05, relative], head

_length=[0.1, relative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,

length=[1],width=[0.05, relative], head_length=[0.1, relative], color=

blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^

2-1), t=1.1..5],color=blue):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t

3,y):\nu3:=subs(t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <

u3,v3>, length=[1], width=[0.05, relative], head_length=[0.1, relative

], color=red):\nb32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05

, relative], head_length=[0.1, relative], color=blue):\n" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#u3G$!+++++I!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 

"B:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\n
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AULTG-%%VIEWG6$F^epF^ep" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" "Curve 7" "Curve 8" "Curve 9" "Curve 10" "Curve 11" "Curve 12" "Cu

rve 13" "Curve 14" "Curve 15" "Curve 16" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 12 "Exercice 4. " }}{PARA 0 "" 0 "" {TEXT -1 54 "2) (Examen d

e juin 2006) r(\\theta)=1+1/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "" 0 

"" {TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 312 "#######

###############################    Exercice 4,2).\nB4:=polarplot([1+(1

/(t-Pi/4)),t,t=-10..Pi/6],color=black):\nB5:=polarplot([1+(1/(t-Pi/4))

,t,t=Pi/2.5..10],color=blue):\nB6:=plot([t,t+sqrt(2),t=-3..2],color=ma

genta): # asymptote oblique\nB7:=plot([cos(t),sin(t),t=-5..5],color=go

ld):\ndisplay(B4,B5, B6, B7);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 
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eF*$!384IsL#\\$3RF*7$$!3pxI'\\kt8k%F*$!397-Vn`+[\\F*7$$!3#[4>@#G%R-%F*
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p,/:#Fg`l$!33>\\)Q]$*3;\"Fg`l7$$!3+7Ru[PA*G#Fg`l$!3uo**y`wTy7Fg`l7$$!3
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$$\"3yLLL$)*pp;\"Fg`l$\"3sGkqXN=\"e#Fg`l7$$\"3)RL$3xe,t7Fg`l$\"3))GkXR
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$**3l(*F*7$$\"3'*RGt')QdW5F*$\"3GHTTIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9

%ycP*****F*7$$!36^Nt4oiU(*F<$\"3I-o1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)

zXR]*y*F*7$$!3%)oyV&zPR3$F*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))

4y&)e;*F*7$$!3M)*\\2(RgW([F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$

\\]$Hh\")F*7$$!3eT6%e`&)oh'F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.

\"=)**3&z'F*7$$!3ehgnc)>A)zF*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[

n1/>A:&F*7$$!3k9fRct;k!*F*$\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_j

d]()*p4F$F*7$$!3z'oY#)\\%yN(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3

Q4$\\f3!4C7F*7$$!3%f\"eV\"zn))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*

$!3/m([s%GN`))F<7$$!3v%['4#>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*

$!3k.Y)o(z%)RHF*7$$!3!RC5ZdKK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3w

i1Ml6My[F*7$$!3'*p(HUPM!p\")F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j

/HlF*7$$!3:')Q.ih34pF*$!3==1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7

$$!3#p/;,@#*=:&F*$!3+&zH#[Ywq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$

!3Eil'\\n\"4kLF*$!3#373'*=frT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$

!3!4&G)p`XZJ\"F*$!3_$z;sX&>8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"

3e8/$z'oSFqF<$!3QTFb:sFv**F*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn

$!3a%QJmuU#*e*F*-Fhcl6&Fjcl$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+A

XESLABELSG6%Q!6\"F]ep-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 -180.000000 4.000000 0 0 "Curve 1" "Curve 2" "

Curve 3" "Curve 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf

(-1-4/(3*Pi));evalf(-sqrt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+

\"=8WU\"!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$

\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;eval

f(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"

\"\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" 

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

35 "k:=-3/2;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%\"kG#!\"$\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!

#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4

)))*sin(t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"

\"\"*&\"\"%!\"\"%#PiGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$c

osGF1F)F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=

0));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$!+l$=g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5

." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "#####################

#################    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(

1+t^2)], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\neva

lf(2^(1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2

)-x,(2+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 

433 433 433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7

$$!3YLLLe%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3A

LL$3s%3zVF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=

q]RF1$!3W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$

!3smlaxvS6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3yp

K,g*HO!HF-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\

VKF-7$$!3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z

._Xicn$F-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)

y`39%F-7$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl

%F-7$$!3#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&

\\F-7$$!3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY**

*\\F-7$$!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\

F-7$$!3S$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZ

F-7$$!3)f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-

7$$!3ndmmT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$

!3%\\mmTg=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3

g***\\7yQ16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7

$$!3vDMLLe*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]

F\\v7$$\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc

\"F-7$$\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![

RGF-7$$\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_S

F-7$$\"3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF

-7$$\"3#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\

F-7$$\"3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**

\\F-7$$\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d

\\F-7$$\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3

S/bYF-7$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%yS

TF-7$$\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm

$F-7$$\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p

\"*=D$F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(

>0s')*e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb

$\\O'[I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ

`%[$zBF-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H

*Qyu@F-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=

d#G.?F-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-

F$6$7en7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$

!3%GLb$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6

P$F17$FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3

C?$p)z+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$

Gf\"F17$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7

$Fjp$!3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$

\"3%)\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3

O^'))\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G

_$pFu>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>

F17$Few$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$F

ix$\"3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"

3l))\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3

b*=)44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3

oh3]Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3f

TNk*f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r

6\\!\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>

yu?$>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_

%e8jWF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFca

lFfal-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 

1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" 

}}}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7

\\o7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7

$$!3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3u

Y\"RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>

31N\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4

v#F*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!

3C?$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3ul

y&y>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5

_I\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$o

F*7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>

7$$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$

$!3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*

7$$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!

3qAiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3

=Y&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3

q_GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3c

K#fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$

\"3Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$

$\"3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$

\"3**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7

$$\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$

$\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&Qt

L]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!

Hm#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=

)44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)

ybs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_

$pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fT

Nk*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3

R:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 90 "with(VectorCalculus):\n#ArcLength( <3*cos(t) - cos(

3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 35 "ArcLength( <sin(3*t)>,t=0..Pi/3 ) ;" }}{PARA 7 "" 1 "

" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a glob

al binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected

 names have been redefined and unprotected: *, +, ., D, Vector, diff, \+

int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"#" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 280 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\ndisplay(I1,I2);" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}

{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6ibl7$

7$$!3i************z:!#<$\"3[r\"*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354+

+++++lF-7$F.7$$!3)o5]m2wFe\"F*$\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"

3K4+++++]nF-F47$F:7$$!3ABJP)\\Gfe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve

\"F*$\"3a4++++++qF-F@7$FF7$$!3uutP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e

'pJP@t&)e\"F*$\"3)3,+++++D(F-FL7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$

!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF

-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9

$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-

7$7$$!35Lq2$[^Ve\"F*$\"3U5++++++!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!

G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e

\"F*$\"3!378#Q>(4D)F-7$7$F($\"3Ik+,R1)fD)F-Fjq7$7$$!3Q************\\:F

*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a

:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+

s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat

7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fg

t7$7$$!3QLzU;zCt:F*F`u7$$!3SliSCn8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:

F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-

7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^l

t9`')F-7$7$$!3W$H-bgs\\c\"F*$\"356+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fh

w7$$!3_H&eih'3h:F*$\"33%4@)o%)QU))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!

*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"3^>XEKxxC!*F-7$7$$!3#)************\\:F

*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d************>:F*$\"3#fCq$pK'eM%F-7$$!3S9

0\"\\o)=E:F*$\"3)y++++++]%F-7$F[z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!

3zY@fKc%e`\"F*$\"353+++++]ZF-Faz7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"

F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g**

**********\\:F*$\"39@9]#py49&F-7$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-

7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(

o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l

7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![

\"e;\"HeK_*F-F`^l7$7$$!3c*************[\"F*$\"3.b56:&oVq$F-7$$!37uXup6

@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3

'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H

1/:F*$\"3W2++++++SF-7$$!3@,J#)>_+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::

F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[

By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3uYU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_

bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=//,;$y*F-7$7$$!3y*************[\"F*$\"3

3tpfhMz<)*F-Febl7$7$$!3_************f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F

*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f

)y9F*$\"3)p++++++]$F-F\\dl7$FbdlFj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv

.**F-7$7$$!3E\\*)y+b;l9F*$\"35,++++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$

\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3mIDL+\"F*Feel7$7$$!3r************H9F*

$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fg

fl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F

]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*

7$7$$!3\\************H9F*$\"3Cgd=8D1>5F*F]hl7$7$$!3Y*************R\"F*

$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F*$\"351++++++DF-7$7$$!3:yejq85<9F*Fai

l7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F

*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumT

q\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*Fhjl7$7$$!3W************p8F*$\"3SvH34

a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0++++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D

\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+

++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>7

8R!R5F*F]]m7$7$$!3T************R8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*

$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$

Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3R************48F*$\"3oVK))*eg3E\"F-7$$

!3()R\"o!))\\VM8F*$\"3/1++++++:F-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35

wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#

3W[5F*F_`m7$7$$!3O************z7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$

\"351+++++]7F-7$7$$!3nA\\'=%eq38F*FaamF]_m7$7$$!3h************48F*Ff`m

7$$!3L1nuH`D38F*$\"3!pDA\"3ha[5F*7$7$$!3!z/q+)3E!G\"F*$\"3%4++++++0\"F

*F[bm7$Fabm7$$!3I\\WEcS,!G\"F*$\"3E4Pb8<,]5F*7$7$Fj`m$\"35EF1vA,]5F*Fg

bm7$7$$!3M************\\7F*$\"3f7zj\"*=s:y!#>7$$!3w+X()[dSz7F*$\"3;1++

++++5F-7$FgcmFi`m7$7$Fbcm$\"3cC>z4Tz\\5F*7$$!3s0'pY#R;y7F*Fdbm7$7$$!3%

fgpY#R;y7F*FdbmF]cm7$7$$!3J************>7F*$\"3VT.%pdmg!fFfcm7$$!3N>jr

TW%\\C\"F*$\"3yg++++++vFfcm7$7$$!3d>jrTW%\\C\"F*$\"3=i++++++vFfcmFacm7

$F^dm7$$!33o=]%4O(\\7F*$\"3Ke:vy+y\\5F*7$7$Fjdm$\"3m()f[2[)z/\"F*Fjem7

$7$$!3G*************=\"F*$\"3WG426mG'H%Ffcm7$$!3)pQe!ec$H?\"F*$\"3Mh++

++++]Ffcm7$7$Fjfm$\"3mg++++++]FfcmFidm7$F`fm7$$!3l(H[dc[s@\"F*$\"3u#eB

\"QrqZ5F*7$7$Fefm$\"3RD\"GSguZ/\"F*Fcgm7$Fdfm7$$!3'\\b@'[b#=<\"F*$\"3E

*pH^Qia[$Ffcm7$7$$!3E************f6F*$\"3')GT,#eG(pHFfcmF]hm7$7$Fefm$

\"3;D\"GSguZ/\"F*7$$!3S!*)RH)*GC=\"F*$\"3-xl6>3pV5F*7$7$Fdhm$\"3;>'Q\"

H(R./\"F*F\\im7$7$$!3B************H6F*$\"3(z4:mSE(4>Ffcm7$$!3yX(o\\'H^

Y6F*$\"3]g++++++DFfcm7$F[jmFchm7$Fbim7$$!3'fa'y(>4_9\"F*$\"3'**y)[JVnP

5F*7$7$Fgim$\"3t/JK_U%[.\"F*Fbjm7$Ffim7$$!3g'>\")>PR$>6F*$\"3-9lwJVh6;

Ffcm7$7$$!3?*************4\"F*$\"3\"e#>ADc,+6FfcmF\\[n7$Fhjm7$$!3edeqn

5f06F*$\"3X;#)3B#f'H5F*7$7$Fc[n$\"3qTD\\C1WG5F*Fh[n7$7$Fc[n$\"3kD>ADc,

+6Ffcm7$$!3cumgI1,y5F*$\"39tLc0b_vm!#?7$7$$!3=************p5F*$\"3:fyh

jl2V_Fj\\nFe\\n7$7$F]]n$\"3d[3wz())3-\"F*7$$!3s>HLY8n&3\"F*Fbjl7$Fe]nF

^\\n7$7$F]]n$\"3Tdyhjl2V_Fj\\n7$$!3Om(es1qA/\"F*$\"3)*G+k:Fs\"*=Fj\\n7

$7$$!3:************R5F*$\"3C1bP+]-k;Fj\\nF]^n7$Fb]n7$$!3/t)))\\\"p`i5F

*$\"3CH2\\i2y=5F*7$7$Fd^n$\"3mSgoS`H75F*Fi^n7$7$Fd^n$\"3M2bP+]-k;Fj\\n

7$$!3a&))p5dD,,\"F*$\"3u_NR#eDk/\"!#@7$7$$!37************45F*$\"3FNKCD

c,55F[`nFf_n7$7$Fd^n$\"3VSgoS`H75F*7$$!3+K&))o)e+;5F*$\"35X/u0\\+05F*7

$7$F^`n$\"3-vir-(\\J+\"F*Ff`n7$7$F^`n$\"3'[BV_i:+,\"F[`n7$$!3'R&[\\2R^
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F-$!3/['HlZMzA$F-7$7$$\"30'>$4[W;8=F-FdjrF^js7$Fdjs7$$\"3Om>sCI%**y\"F

-$!3?`\\$R&eG3HF-7$7$$\"3Ud!zR1Blt\"F-F`[sFhjs7$F^[t7$$\"3mIJiJZ>z;F-$

!3ABfo4c*fc#F-7$7$$\"3gtq#QmRQl\"F-F\\\\sFb[t7$Fh[tF]es7$7$Fcis$!3cQ83

wd@KQF-7$$\"3PCaw70h5>F-$!3ko6(R4U)ePF-7$7$$\"3&Qjr:zm4\">F-Fb^sF`\\t7

$Ff\\t7$$\"3NozvCz`6>F-$!3A)G)HP\\h4NF-7$7$$\"3c*z8#[%G2\">F-F^_sFj\\t

7$F`]t7$F]isFeis-%'COLOURG6&%$RGBG\"\"!Fi]tFi]t-F$6$7S7$$!\"#Fi]t$\"\"

#Fi]t7$$!3&*****\\P&3Y$>F*$\"3&*****\\P&3Y$>F*7$$!3!***\\iv<rx=F*$\"3!

***\\iv<rx=F*7$$!31++D;as8=F*$\"31++D;as8=F*7$$!3#****\\P\"\\J\\<F*$\"

3#****\\P\"\\J\\<F*7$$!3'***\\7V0@&o\"F*$\"3'***\\7V0@&o\"F*7$$!33+]i&

exdi\"F*$\"33+]i&exdi\"F*7$$!3'***\\i+#QUc\"F*$\"3'***\\i+#QUc\"F*7$$!

3****\\i!3%f+:F*$\"3****\\i!3%f+:F*7$$!3!***\\7oS:P9F*$\"3!***\\7oS:P9

F*7$$!31++]<#)*=P\"F*$\"31++]<#)*=P\"F*7$$!3))***\\(G3U98F*$\"3))***\\

(G3U98F*7$$!31++]-\\r\\7F*$\"31++]-\\r\\7F*7$$!3!*****\\(GVZ=\"F*$\"3!

*****\\(GVZ=\"F*7$$!31++](4J@7\"F*$\"31++](4J@7\"F*7$$!3!***\\iIKFl5F*

$\"3!***\\iIKFl5F*7$$!3')*****\\FPm(**F-$\"3')*****\\FPm(**F-7$$!3()**

*****4'*QS*F-$\"3()*******4'*QS*F-7$$!3?++Dc>mP()F-$\"3?++Dc>mP()F-7$$

!3'3+++&=$z9)F-$\"3'3+++&=$z9)F-7$$!3N***\\iX/4](F-$\"3N***\\iX/4](F-7

$$!3C***\\(o8y%)oF-$\"3C***\\(o8y%)oF-7$$!33****\\i:#>C'F-$\"33****\\i

:#>C'F-7$$!3/***\\7ev:l&F-$\"3/***\\7ev:l&F-7$$!3G++](o2[,&F-$\"3G++](

o2[,&F-7$$!3C++D1[Q`VF-$\"3C++D1[Q`VF-7$$!3W++vVUhxPF-$\"3W++vVUhxPF-7

$$!3O****\\iiwbJF-$\"3O****\\iiwbJF-7$$!30,++]kL8DF-$\"30,++]kL8DF-7$$

!3)3++D@W[)=F-$\"3)3++D@W[)=F-7$$!39++Dccuw7F-$\"39++Dccuw7F-7$$!3T/++

v)eb,'Ffcm$\"3T/++v)eb,'Ffcm7$$\"3d#*y*****\\@8&F[`n$!3d#*y*****\\@8&F

[`n7$$\"3F0++]7,HlFfcm$!3F0++]7,HlFfcm7$$\"3j)**\\P4w)R7F-$!3j)**\\P4w

)R7F-7$$\"3s,++vZf\")=F-$!3s,++vZf\")=F-7$$\"3'z**\\P/-a[#F-$!3'z**\\P

/-a[#F-7$$\"3R++v=Yb;JF-$!3R++v=Yb;JF-7$$\"3s)****\\i@Ot$F-$!3s)****\\

i@Ot$F-7$$\"3g)**\\PfL'zVF-$!3g)**\\PfL'zVF-7$$\"3(=+++!*>=+&F-$!3(=++

+!*>=+&F-7$$\"3E++]i_4QcF-$!3E++]i_4QcF-7$$\"3u,+vV>5piF-$!3u,+vV>5piF

-7$$\"3U,++]:$*[oF-$!3U,++]:$*[oF-7$$\"3&3++Dr\"[8vF-$!3&3++Dr\"[8vF-7

$$\"3+++++L'y5)F-$!3+++++L'y5)F-7$$\"3r++vV!)fT()F-$!3r++vV!)fT()F-7$$

\"3m++DcI;[$*F-$!3m++DcI;[$*F-7$$\"\"\"Fi]t$!\"\"Fi]t-Ff]t6&Fh]t$Fi]tF

i]t$\"*++++\"!\")Fd]u-%+AXESLABELSG6%%\"xG%\"yG-%%FONTG6#%(DEFAULTG-%%

VIEWG6$;F^^tF^]u;F`]u$\"#:Fa]u" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 25 "plot(t^4+t^3+1, t=-2..2);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#\"\"!$\"\"*F

*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"3YUjU=\\)y='

F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z0hG%e7xSF07$

$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G/&z]%p#F07$$

!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]+()4@MT$z\"F

07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)eiY\">\"e`D\"

F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$\"3?noJLI?'*

**Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H)Fbo$\"3(\\(

*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3Anmmmj^NmFbo$

\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,++v#\\N)\\Fb

o$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!39*****\\FR

XL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"))*Fbo7$$!3

=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**fd7S***Fbo7

$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$\"3\"fkkr4'

p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*eCFbo$\"3`\"

>(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e*****\\5a`TFbo

$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F07$$\"3Y'***

**\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_b\\\"F07$$

\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$\"3o_.Co?.

b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**Fbo$\"3!Q'3

.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$)G[k6F0$\"

3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3xmmm')fdL8F

0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$e#pa-:F0$

\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"3ILLLGUYo

;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby7$$\"3_mm

m1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q\"Fby7$$\"

34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>Fby7$$\"34

++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BFby7$$\"\"#

F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELSG6$Q\"t6\"

Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 127 "######################################    Exercice 7

.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,color=bl

ack);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CU

RVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*F*$!3

W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$!3!o)

*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*FDF'7

$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh\"F*F

K7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!*y\\'

et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*$!3so

uz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f\"F*7

$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3O`/Jh

F.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#=h:*f

M97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7$F_r7

$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-Fcr7$

7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>++++++

!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!3#\\t

IW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f&z]0N

F-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KRNDRND

>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:7$7$F

1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$7$$\"

3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3KlrkOC

vy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)**********

***>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)***********

**>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e)****

********z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4S*)=@

F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*$!3)Q

'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)************R%F

*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)4kzlc

,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*$!35)

e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:u]F*F

cp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*FeqFg]l

7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$!3YI;

2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/YS'F*7

$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)*********

***z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep\"Q'F*

$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjWom(oWv

F*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!3S++++

+++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGBGF7F7F

7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 48 "plot([x^3 + x^2 , -x^3 - \+

x^2 - x], x=-1.5..1.5);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!3++++++++:!#<$!3+++++++D6F*7$$!3&****

*\\P&3YV\"F*$!3192$o]&oW*)!#=7$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31+

+D;as88F*$!3f!ynF'o]9aF27$$!3#****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'*

**\\7V0@&=\"F*$!3JLF@3qp,EF27$$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'*

**\\i+#QU1\"F*$!3]@i3Qvjvs!#>7$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!

3;++D\"oS:P*F2$\"3;w%*>cE\\>bFQ7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ

7$$!3#*****\\(G3U9)F2$\"3*))GvT\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"

H#p.UNy19F27$$!3?+++vGVZoF2$\"3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iG

Q1`i9F27$$!37++D1Bt_cF2$\"3Yy%=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<

Ub@8W7F27$$!3()*******4'*QS%F2$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'

[LXf&[()FQ7$$!3'3+++&=$z9$F2$\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv

@ImK!p%FQ7$$!3C***\\(o8y%)=F2$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3

E8#pZ,>3N\"FQ7$$!3O!***\\7ev:lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$

\"3]aAuW#H%*=#!#B7$$\"3i(***\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&

QA7F2$\"3U,C`4\"zon\"FQ7$$\"3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****

\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3'

)***\\PMaKs$F2$\"3jXXT+IS->F27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$

\"3*y*****\\@80]F2$\"3+dEf[y)*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27

$$\"3j)**\\P4w)RiF2$\"3a!H\\5(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF

27$$\"3'z**\\P/-a[(F2$\"3['*4&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!

\\$>\"F*7$$\"3s)****\\i@Ot)F2$\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"

3p#p0_As\\q\"F*7$$\"3>+++!*>=+5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$

\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"

F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F

*$\"3I.v6'\\-.(RF*7$$\"31+]P/)fTP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V

\"F*$\"3e'R**p/^D,&F*7$$\"3++++++++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGB

G$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF

*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3It

i%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=

,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo

$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@

:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G

'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F2

7$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fe

s$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>c

UexeKF27$Fit$!3#*eCzbh(yQ%F27$F^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$F

hu$!3MaEf)**>Tw)F27$F]v$!3%zBj\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[

sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!

H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$F

jx$!37&[Um**Hz#QF*7$F_y$!3g@w31:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E

))3\"G&F*7$F^z$!3I8r8u<KdeF*7$Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F]

[l6&F_[lFc[lF`[lFc[l-%+AXESLABELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$

\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 155 "################################################\n#R

ep\350re de Frenet\nrestart;F:=x*(y + x) + 2*x^3 + x^4 + y^4;Fx:=diff(

F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 438 "\n with(plots)

:b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black , numpoints=10000):

\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y=y0]);\nFy0:=eval( \+

Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := arrow(<x0,y0>, <-Fy

0/l0,Fx0/l0>, length=[1],width=[0.01, relative], head_length=[0.1, rel

ative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l0,-Fy0/l0>,length=[

1],width=[0.01,relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=

CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"FG,**&%\"xG\"\"\"

,&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F(*$)F*F1F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&\"\"#F'%\"xGF'F'*

&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G!

\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords ha

s been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fx0G\"\"\"" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 "" 1 "" {GLPLOT2D 

491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q************f:!#<$\"3)

=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7$$!33kz6()ynk:F*$

\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-F47$F:7$$!3W3#z?z

?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7++++++kF-F@7$FF7$$!3m>

\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F*$\"3q7++++++oF-F

L7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O9#p\")e\"F*$\"318

++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7$$!37^p#eSXxe\"F*

$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`yF-7$7$$!31\\!*=@

/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3'=@XBVq'*>)F-7$7$

$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"ed\"F*$\"379+++++

+%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qEAj:F*$\"3Y9++++++

))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3g************f:F*

$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q?cShM%F-7$$!3-wH^

x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-vw;eNWF-7$7$$!3)=T

)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"3sasVHsVp]F-7$7$$

!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fir7$$!3Yezj\"[M([:

F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++?*F-Fdu7$7$F[v$\"

3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$$!3d************>

:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_12>\"pU^$F-7$$!3U

uRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!3kM)=$p([%)[\"F*$

\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-F]x7$Fcx7$FjvFbs7

$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr7:F*$\"3=:++++++'

*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?x<Qy:vb(*F-7$7$F`

w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;O&H6I$GF-7$$!37OI

/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F`z7$$!3uoF$f'eot9

F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F*Fc[l7$Fi[l7$$!3O

z!\\%Q&o)[9F*$\"3U\"3\\%Q&o)35F*7$7$Fez$\"3V@6%o^OP,\"F*F_\\l7$7$$!3Y*

************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$\"3o7++++++CF-7$F^]

l7$$!3ZMZ`w6^K9F*$\"3KjtMl<6DFF-7$7$$!3dJ!Ra:1xV\"F*$\"3Y7++++++GF-Fd]

l7$Fj]lFdz7$7$Fez$\"3l@6%o^OP,\"F*7$$!3qiwa%\\&e@9F*$\"3ckwa%\\&e@5F*7

$7$Fj\\l$\"3)Q<^!\\MNI5F*Fd^l7$7$$!3U************f8F*$\"3E?(*ppmLq<F-7

$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7++++++?F-Fi\\l7$Fj^l7$$!

33cfhIic#R\"F*$\"3?efhIicK5F*7$7$$!3U3Id)*p)fO\"F*$\"3f,+++++S5F*F]`l7

$Fc`l7$$!3a)o_6@e6O\"F*$\"3Z!p_6@e6/\"F*7$7$F__l$\"3'*eit[\">9/\"F*Fi`

l7$7$$!3S************>8F*$\"3Cf#)=ZBca8F-7$$!3A&>hxW5MM\"F*$\"3_7+++++

+;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*7$7$Fdal$\"3W\"))f*

)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-7$$!3\\\"=;,r'3-8F*

$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal$\"3A\"))f*)*e6Z5F*

7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3aG([WyN%\\5F*F[dl7$7

$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:D\"F*$\"3qB,+++++!)

Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\7F*$\"3]Glk;^0\\5F*

7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F*$\"3s,Ez0())=!fFjd

l7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$F[fl7$$!3/KFxS7I17F

*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!3E************f6F*$

\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFjdl7$7$F[hl$\"3IC,++

+++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$7$Ffgl$\"3d6Mnf2eS5

F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjdl7$7$$!3A**********

**>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F*7$$!3US))es\"ym:\"

F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC>J()!#?7$7$$!3=****

********z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<8L56F*$\"30r-C<8LI5

F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C\"pFgjl7$$!35\\3\"=

vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*$\"3WC=I1C5k;FgjlF

\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$\"3vodZ>\"ol,\"F*7

$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27***************F*$\"3l'[&*[6B^B

\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]m7$$!3\"H?AAAAUh*

F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s#oS-h`\"FgjlFa^m7

$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m$\"3S>s#oS-h`\"Fg

jl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!************>*F-$\"37ff

\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y;3T4qi(*F-7$7$F]`

m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$$!3cPQG1a([!*)F-$

\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@Hn7FjdlF`am7$7$Fga

m$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"************>*F-Fj

`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$!3q*)***********R

)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3Etj]@'3Q[*F-7$7$F

^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!3w%z9l*>%*[#)F-$

\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"[?gD+KFjdlF`dm7$

7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7$7$Fgdm$\"3])o\"

[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$Qzr>mVRs(F-F]hlF

gem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<RlyUFjdl7$7$$!3)*)

)***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p5F*oUzF-$\"3%4>p

5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)***********f(F-$\"33v

wzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k))***********>(F

-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3eUs+wsIjsF-$\"3O

8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3]v\"f`j&euhFjdl7

$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$!3uE]D$G@w6(F-$

\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F-Fbjm7$7$Fijm$

\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!3m<yu6\"*='['F

-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3pi/pED49#)Fjdl

7$7$$!3#z)***********R'F-$\"3()4x%>*zw-$)FjdlF^\\n7$7$Fe\\n$\"3WIH0%Qe

ZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$7$Fe\\n$\"3[3x

%>*zw-$)Fjdl7$$!3y,8f2LL;hF-$\"3!*eK\"f2LL;*Fjdl7$7$$!3c()************

fF-$\"3:#*>y7^/='*FjdlFh]n7$7$Fe\\n$\"3LHH0%QeZJ)F-7$$!3u9Hux@v&>'F-$

\"3'4%Hux@v&>)F-7$7$F_^n$\"3?Rd8KAmz!)F-Fg^n7$F^^n7$$!30x'3Ey%o6eF-$\"

3P,(3Ey%o65F-7$7$$!3A()***********f&F-$\"3-*z9RgBq3\"F-Fa_n7$7$Fh_n$\"

3\"Qo6du<M$yF-7$$!3]%*\\b$*[=aeF-Fcp7$F``n7$F_^n$\"35Qd8KAmz!)F-7$Fg_n

7$$!31:)eyJRq]&F-$\"3-S)eyJRq5\"F-7$7$$!3@FQ$pYLn?&F-FaclFh`n7$7$$!3LG

Q$pYLn?&F-Facl7$$!3?Kh<:w^,_F-$\"3@eh<:w^,7F-7$7$$!3%o)***********>&F-

$\"3#Q<Zv?8@?\"F-Fean7$7$F\\bn$\"3c/>Nx%\\Mf(F-7$$!3zPW/6w-4_F-Fgo7$Fd

bnF]`n7$7$F\\bn$\"3'R<Zv?8@?\"F-7$$!3)ppE:!e/y[F-$\"3kAn_,e/y7F-7$7$$!

31()***********z%F-$\"3_dm&Qf#o/8F-F\\cn7$7$F\\bn$\"3m0>Nx%\\Mf(F-7$$!

3%z5Qw_06=&F-$\"3]M\"Qw_06e(F-7$7$$!3]')***********z%F-$\"3T?5d)*y\\Ft

F-F[dn7$Fbcn7$$!3)owyyyyya%F-$\"31#zyyyyyM\"F-7$7$$!3C()***********R%F

-$\"3_g$GV8t$*Q\"F-Fgdn7$7$$!3!y)***********R%F-$\"3A&=-'4qTkqF-7$$!3e

rm6_U'fe%F-F[o7$Fhen7$FccnFddn7$F]en7$$!3c>G^9[B3UF-$\"3#[%G^9[B39F-7$

7$$!3!p)************RF-$\"3?[-e8pC_9F-F^fn7$7$F^enFfen7$$!3/@y?vTr<SF-

$\"3RZy?vTr<oF-7$7$$!3Y()************RF-$\"3!)=15MV-1oF-F[gn7$7$Fbgn$

\"3[[-e8pC_9F-7$$!3ax*Gr:)*[&QF-$\"3g-!Hr:)*[X\"F-7$7$$!3k()**********

*f$F-$\"3wJu\"45@$*[\"F-Fjgn7$7$Fahn$\"3vJ4>\\sk?lF-7$$!3]\"z,jci'*)RF

-FU7$FihnFagn7$F`hn7$$!3-]n$yfw8[$F-$\"3!\\xOyfw8[\"F-7$7$$!3'y)******

*****>$F-$\"3CFO5g)Ql\\\"F-F^in7$7$Fein$\"39'z#H=<FPiF-7$$!3`4ka^]$yS$

F-FI7$F]jn7$Fahn$\"3kI4>\\sk?lF-7$Fdin7$$!3w-N#)eqkxIF-$\"3UFN#)eqkx9F

-7$7$$!3/))***********z#F-$\"3[%G9dG9(p9F-Fejn7$7$F\\[o$\"3s#)Qv\"*=Fb

fF-7$$!3S4')*oos=&GF-F=7$Fd[oFjin7$F[[o7$$!3znhO%RK(GEF-$\"3E#>mVRK(G9

F-7$7$$!3)z)***********R#F-$\"3wx&>/e>WS\"F-Fi[o7$Fa[o7$$!3s%e/Zf)e@EF

-$\"3l3Yq%f)e@eF-7$7$F`\\o$\"3UO7sh\"[9l&F-Fe\\o7$7$F`\\o$\"3/y&>/e>WS

\"F-7$$!3aWGhCu2:@F-$\"3\")oGhCu2:8F-7$7$$!3)y)************>F-$\"3%yJf

N\")GdH\"F-Fb]o7$7$Fi]o$\"30k=Q\"fuEK&F-7$$!3wUAnecOCBF-F17$Fa^oF[]o7$

7$$!3#y)***********f\"F-$\"3bdi&)4'p.9\"F-7$$!3OU,_wy#et\"F-Facl7$F[_o

Fh]o7$7$Fg^o$\"3?n&H\\:fe'\\F-7$$!3:%3^M_[1%=F-F_u7$Fc_oF^^o7$Ff^o7$$!

3Gcs[K))e_9F-$\"3!4G([K))e_5F-7$7$$!3u()***********>\"F-$\"35X!f`j&eu$

*FjdlFh_o7$7$F_`o$\"3O=&3iz7Vb%F-7$$!396+++++;9F-Fct7$Fg`oF`_o7$7$$!3m

w)***********zFjdl$\"3e;=*f;(43oFjdl7$$!3Kd)ooooo[*FjdlF^el7$FaaoF^`o7

$7$F]ao$\"3)oQ^FP'HXSF-7$$!3A*G?cx.&f5F-Fgs7$7$$!33*G?cx.&f5F-FgsFd`o7

$7$$!3)e()***********RFjdl$\"3e)e2Bp2Bp$Fjdl7$$!3C1Qdlg$)4UFjdlF]hl7$7

$$!3b0Qdlg$)4UFjdl$\"3!H7++++++%FjdlF\\ao7$7$$!3ew)***********RFjdl$\"

3shg#yM/8F$F-7$$!3))>;pb&Q0[&FjdlF[x7$Feco7$$!3!o%=s<M()*=(Fjdl$\"3v3A

xTt)*=RF-7$7$$!3kL&=.N&)Qn(FjdlFfxFico7$F_doFfao7$7$Fh]mFh]m7$FacoFdbo

7$Fddo7$$!3S\\(fiIlK;)!#@F]hl7$7$$!37?(fiIlK;)FjdoF]hl7$$!35,`SJF!)pg!

#A$\"3G_;t-)pg+%Fjdl7$7$$!3yAZVh*[b\\*FjdoFj[nF_eo7$7$$!3qMZVh*[b\\*Fj

doF^el7$$!3Oo&Rut&Q'=&Fjdo$\"3)Gkut&Q'=0)Fjdl7$7$$!39@^%zKEU\\#FgjlFac

lF]fo7$7$$!3)*=^%zKEU\\#FgjlFacl7$$!3YPh]Nr[_=Fgjl$\"39'3b8([_=7F-7$7$

$!3/4dCA`CA`Fgjl$\"3!G,+++++g\"F-Fjfo7$7$$!3^7dCA`CA`FgjlF[bl7$$!3g)GA

kqZsp%Fgjl$\"3sZU1xC(pk\"F-7$7$$!3E\\*f?vnx!)*FgjlFj_lFigo7$7$$!3*4&*f

?vnx!)*FgjlFj_l7$$!3U#=TFQ9!))**Fgjl$\"3)pVFQ9!))*4#F-7$7$$!3&z3h8KqKj

\"FjdlFa]lFfho7$7$$!3I)3h8KqKj\"FjdlFa]l7$$!3M4^EphFC>Fjdl$\"3)e`EphFC

f#F-7$7$$!3-ar2$pL!GDFjdlF]^lFcio7$7$$!3Par2$pL!GDFjdlF]^l7$$!39c*\\g

\"yB>NFjdl$\"3'*>]g\"yB>:$F-7$7$$!3wc;q/eV.PFjdlF\\[lF`jo7$7$Fgjo$\"3s

6++++++KF-F`co7$7$Fahl$!3)pK\"R<_c\\KF-7$$\"3;wNJ\"=%3*y$FjdlFein7$Fa[

p7$$\"3shr.Q+5`OFjdl$!3)=p.Q+5`;$F-7$7$$\"3+%3(H*Rxjf#FjdlF\\[oFe[p7$7

$$\"3O%3(H*Rxjf#FjdlF\\[o7$$\"3YlO&*zzX)*>Fjdl$!35U`*zzX)*f#F-7$7$$\"3

M_y(>3-ko\"FjdlF`\\oFb\\p7$7$$\"3)>&y(>3-ko\"Fjdl$!3q()***********R#F-
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3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG\"\"!F[b

oF[bo-%%VIEWG6$%(DEFAULTGF_bo" 1 2 0 1 10 0 2 6 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 62 "u:=diff(3*cos(t) - cos(3*t),t);v:=diff(3*sin(t) - sin

(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"uG,&*&\"\"$\"\"\"-%$s

inG6#%\"tGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"vG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(*&F'F(-F*6#,$*&F

'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 28 "xs:=dif

f(u,t);ys:=diff(v,t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#xsG,&*&\"

\"$\"\"\"-%$cosG6#%\"tGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(!

\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 88 "simplify(u);simplify(v);simplify(xs);simplify(ys);sim

plify(u^2+v^2);simplify(u*ys-v*xs);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"'\"\"\",&F&!\"\"*&\"\"#F&)-%$cosG6#%\"tGF*F&F&F&-%$sinGF.F&F&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%\"tG\"\"#

F&-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$c

osG6#%\"tGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%\"tG\"\"#F&F

&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-%$

sinG6#%\"tG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#s\"\"\"

)-%$sinG6#%\"tG\"\"#F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 22 

"solve(u=0);solve(v=0);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,

$*&\"\"%!\"\"F#\"\"\"F),$*&F'F(F#F)F(,$*(\"\"$F)F'F(F#F)F),$*(F.F)F'F(

F#F)F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(

\"\"!F'" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) \+

- cos(3*t),t=0,5);taylor(3*sin(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"

\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"

\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - \+

cos(3*t),t=Pi,5);taylor(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++,&%\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"

%F/-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%

#PiG!\"\"!\"%\"\"$-%\"OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*

&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,

y);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,

$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#y1G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 20 "evalf(x1);evalf(y1);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 60 "simplify(3*cos(t) - cos(3*t));simplify(3*sin(t) - sin(3*t));" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$

!\"\"*&F%F&)F'F%F&F&F&F-" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%

\"\"\")-%$sinG6#%\"tG\"\"$F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 44 "plot([x,y],t=0..4*Pi);plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 

"" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"

#F)7$$\"3o#e#[q66RF!#=$\"3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(

3e#F27$$\"3Ya\\5T2Y#z&F/$\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@v

aFF27$$\"3%=$\\!=7cvz'F/$\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ

2GF27$$\"3+\\#Q*3(>wY(F/$\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJG

GF27$$\"3J0kF/T!*R\")F/$\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6

GF27$$\"3!3S>yI4W\"))F/$\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^

:b^FF27$$\"3N#*Q88r;E)*F/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.

y7,D\\#F27$$\"3j'ys9<(><6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='

fh/fFt/#F27$$\"3c#)H3^qX^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:

.=T0^V\"F27$$\"33XyJQ]#3Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3y

Hj\"Ru&[gvF/7$$\"3!QPxJ8,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$

\"3wEg>N/Fa>!#>7$$\"3#)fAvtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"

F2$!3im)>O.O$RuF/7$$\"3E-D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3

w0F(\\@KoW\"F27$$\"31]im>F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3Sf

VS)fqE0#F27$$\"3!G]BEle_-#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4

oEA]$\\#F27$$\"31-qqW3Me@F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\

FF27$$\"3Q7V6$=#*zD#F2$!3YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4

GF27$$\"3\\&=>(3kUCBF2$!3&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF2

7$$\"37!4T\\S6=R#F2$!3ld-5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$

\"3GE+yrr9gCF2$!3kX<(>pGgy#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"

3')H%Q?#3liDF2$!39JHK$o$RwEF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3u

O!)Q6turGF2$!3'z]/@+-;?#F27$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:

'3ns+$F2$!3E!R*=,z2`?F27$$\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-v

IF2$!3l%G:vCHK,#F27$$\"3)fRAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJ

F2$!3>#y'QyU++?F27$$\"3[`v!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F

2$!3oEHR*y/V,#F27$$\"35Am*[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3

I;0]%G#Qb?F27$$\"3-D-))37!pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\

KNklU1AF27$$\"3!yU;Dl3sn$F2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[d

o:@(p#F27$$\"3iNN>!\\\"H'z$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=s

AI$e$)y#F27$$\"3)**3K!4H$e&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(

R]n8#GF27$$\"3)QkqyKu`\"RF2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[

3&**)f#GF27$$\"318!RQ$[<')RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::

+mG)y#F27$$\"3y\"Q2)R`(p0%F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#

*QEF27$$\"3C>Tu^jd)>%F2$!3kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw

?F27$$\"3e!eNOh&[QWF2$!3&)fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"

F27$$\"3kFz7m8-yXF2$!3u)Q'otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$

\"3gv-i=rb<ZF2$\"3@o#=D#R\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$

\"3Bs$**H!*p5%[F2$\"3E\\DR!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F2

7$$\"3')o%yto#ek\\F2$\"37I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw

\"F27$$\"3C\"elvy&4+^F2$\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\")

)H#F27$$\"3i$p_x))3cB&F2$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=

r;(*))\\k#F27$$\"3Cyu=0%\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!

4O*)*)\\>Ey#F27$$\"3bq[!Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"

3o\\/DTuoAGF27$$\"3ujAiA**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$

\"3,'o\"fbTzCGF27$$\"39`U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$

\"3-4(p6*=Q\"z#F27$$\"3UViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$

\"3913c&[jvo#F27$$\"3)RAI!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$

\"3h@F%))=_e?#F27$$\"3)Rps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2

$\"35rNAC6@d?F27$$\"3YzZK)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"

3(3(R!)G]%e,#F27$$\"3xOG4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2

$\"3(>W+NT:,+#F27$$\"3%z/&)fo9;J'F2$\"3mlhDmDU-?F27$$\"3!4B$*pqYiM'F2$

\"3%=n5o))y=,#F27$$\"3'QT,!G(y3Q'F2$\"3O,qe_oLG?F27$$\"3%of4!\\2^:kF2$

\"3S&>QG,R:0#F27$$\"3yif-\"zuZ['F2$\"3N\\[8.\\h;@F27$$\"3qGB/L)QSb'F2$

\"3e@lOoq)H?#F27$$\"3[+**zTq@&z'F2$\"3'p:g@Ue0e#F27$$\"3#*yw)*4oLgoF2$

\"35n#oP%)GSn#F27$$\"3Mda<ylXDpF2$\"3Gvr(*>hv]FF27$$\"3+Z$pAY;!epF2$\"

39pdi$)*G2y#F27$$\"3yNKOYjd!*pF2$\"3)p([l'=SS!GF27$$\"3aCrXIi8BqF2$\"3

5u53N*R*>GF27$$\"3?95b9hpbqF2$\"3$='*>>hGx#GF27$$\"3;_p!3mL$*3(F2$\"3<

VQ7jbdEGF27$$\"3+\"*G127(H7(F2$\"38)H<WbWa\"GF27$$\"3%)H)=Lv3m:(F2$\"3

U9*4KzzPz#F27$$\"3ooZd*HY->(F2$\"3#p_/F<76w#F27$$\"3[Xm3#R@vD(F2$\"3ya

-MexNhEF27$$\"3HA&)f%['zCtF2$\"3eiU#H\"*\\V^#F27$$\"3IgBnP?h!R(F2$\"3-

&*p&*=^hCBF27$$\"3W(>Y2fFkX(F2$\"3waU4'*z%34#F27$$\"3cM+#Q9VA_(F2$\"3G

)yI0%z$f\"=F27$$\"3esQ*ope!)e(F2$\"3vB(G3X*>/:F27$$\"3O(\\l'G'Q<l(F2$

\"3i)>4er%ys6F27$$\"3:ArVg&=ar(F2$\"3_g;:@'3==)F/7$$\"3%pu3A\\)4zxF2$

\"392%[QTT?Z%F/7$$\"3sr.)RUyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3

]*z!)e`J'fNF/7$$\"3)3&G=Q)*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3

gJ\"yQ-)fl6F27$$\"3/I`Q_7gD\")F2$!36yzPm[]K:F27$$\"3S')Hd(plED)F2$!3_y

fy]\">_4#F27$$\"3aW1wU,tz$)F2$!3GFcK/4c0DF27$$\"3GZ41^VcZ%)F2$!3#ozY*p

V/cEF27$$\"3B[7Of&)R:&)F2$!3K>\"[i;X%eFF27$$\"3[+9^jcJ\\&)F2$!3S2'z#Gs

6#z#F27$$\"3'4bhwwKKe)F2$!345=%*opd9GF27$$\"3X,<\"=()\\rh)F2$!3'*ysU\"

3+j#GF27$$\"3q`='f(p1^')F2$!3cK)yG=_y#GF27$$\"3AcZR84!=o)F2$!3(>u'\\6g

,@GF27$$\"3xew#3&[`7()F2$!3KYL?!4(*o!GF27$$\"3Jh0E)yoKu)F2$!3o;2!fOygy

#F27$$\"3%QY$pDF+u()F2$!3#\\*on2N=fFF27$$\"3\"*o#f0gqa$))F2$!3Ufy-u!H)

*o#F27$$\"3?s]Uv%Qp*))F2$!31%[%[!f8Wg#F27$$\"3[[<^n4ul\"*F2$!3mfn-W*op

=#F27$$\"3xC\"3n^r*G#*F2$!3\\)\\?Dd*H5@F27$$\"3/,X!f1-AH*F2$!3C[G*\\aI

<0#F27$$\"3=*o-0M<QK*F2$!3X)e\"[PDCI?F27$$\"3Kx35:EVb$*F2$!3nea%))G^V,

#F27$$\"3Wl!*p*)y/(Q*F2$!3:OK^\"4kU+#F27$$\"3\"=D(HkJm=%*F2$!3+@Smn@6+

?F27$$\"3'4mzdB5<X*F2$!3A4vxKV<-?F27$$\"3Mo?E2tv%[*F2$!3TmE!4b]2,#F27$

$\"3rvWuyV!y^*F2$!3u0Ek-!>d-#F27$$\"33$)oA]9&3b*F2$!3ef#Ghamo/#F27$$\"

3%yp\">$fXph*F2$!3[rf/GOS1@F27$$\"3O9l:O(RIo*F2$!3kTt\"o\"\\$f=#F27$$

\"3p/nyeh^T**F2$!3ID@0vbs(e#F27$$\"368BQPm\"4+\"!#;$!3W<:/_'3No#F27$$

\"3wbf))e;o25F\\^n$!3)\\#eLo/SgFF27$$\"33xxjpT165F\\^n$!3#RMi7Q7%*y#F2

7$$\"3S)f*Q!oYW,\"F\\^n$!3S0ymEa&4\"GF27$$\"3s>99\">Hy,\"F\\^n$!3,['eK

B3U#GF27$$\"3/TK*=q67-\"F\\^n$!3F2jw@6TGGF27$$\"33%=o<YpW-\"F\\^n$!3<a

Zxb\"fK#GF27$$\"3$p7V;AFx-\"F\\^n$!3s;u%R!\\_3GF27$$\"3zp!=:)\\)4.\"F

\\^n$!3/u.QrPt$y#F27$$\"3#G,$RTFCM5F\\^n$!3'o(*)*RP*[[FF27$$\"3a)*G9h#

e2/\"F\\^n$!35m\"45Esak#F27$$\"3U%y#*3yts/\"F\\^n$!3c.H$QW;!)\\#F27$$

\"3c6W*3%o$R0\"F\\^n$!3poCXwpE,BF27$$\"3oQg*3!**fg5F\\^n$!3#o'4o*QR'f?

F27$$\"3#em(*3'HEn5F\\^n$!3#[^P;>2jx\"F27$$\"3'HH**3-ER2\"F\\^n$!3SrJI

(zDfX\"F27$$\"3E++S2R`!3\"F\\^n$!3\"[z@`g&\\26F27$$\"3S22!RzTr3\"F\\^n

$!3o<$RbY\"HatF/7$$\"3s99S!o\\P4\"F\\^n$!3[*>.$)zn[Z$F/7$$\"3.A@!pcd.5

\"F\\^n$\"3**>rC[Fd+[Ffr7$$\"3@GxKG&Hk5\"F\\^n$\"3?TnHFT12TF/7$$\"3QML

v*[,D6\"F\\^n$\"3;,$)eL3uewF/7$$\"3cS*y6Xt&=6F\\^n$\"36`/Vl`326F27$$\"

3uYXg7akC6F\\^n$\"3,3Q!otO$G9F27$$\"3v'y=cc/;8\"F\\^n$\"3%*)))zKmV]w\"

F27$$\"3xEIj=PcQ6F\\^n$\"3Sg1brRch?F27$$\"3ymskrG_X6F\\^n$\"37bnZ\"prD

J#F27$$\"3)p]hY-#[_6F\\^n$\"3MQyU7V]9DF27$$\"3o3\"ySP1(e6F\\^n$\"3SYpT

4Y7_EF27$$\"3A5Z\\B2$\\;\"F\\^n$\"3!ydgnr<#\\FF27$$\"3;6I?)*G/o6F\\^n$

\"3]_N(=>IHy#F27$$\"3#>J6H2b6<\"F\\^n$\"3.X'y6i$42GF27$$\"3o7'>wCnU<\"

F\\^n$\"3'GOp#z,0AGF27$$\"3i8zKA%zt<\"F\\^n$\"3:$\\T[Z2#GGF27$$\"3C'3!

o\\wp!=\"F\\^n$\"3/5BEd!4c#GF27$$\"3')eA.xe,%=\"F\\^n$\"31HD\\+3=9GF27

$$\"3IJWQ/TL(=\"F\\^n$\"3g@4&pNGYz#F27$$\"3#RgO<L_1>\"F\\^n$\"3kG5n'3;
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D#F/7$Fdim$\"33)RkmZtEs'Ffr7$Fiim$\"3w9x#>]5e%HFfr7$F^jm$\"3ZzH%y14#R#
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jcn$!3e?Vr\")eh**RF27$$\"37D\\hZNR.6F\\^n$!3QG![94y6*RF27$F_dn$!3%40)*

4]U<(RF27$$\"3IJ0/4bY46F\\^n$!3\"yA\"G9VVTRF27$Fddn$!3rJ_&=a[/!RF27$Fi
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BF/7$Fcjn$!3W3&zhwqN%yFfr7$$\"3>lFU(**ehB\"F\\^n$!3KAR[^pijLFfr7$$\"3S

V=#z,&)HC\"F\\^n$!3UI=R[9L35Ffr7$$\"3i@4UQ5\")\\7F\\^n$!3E8+VN?Ep7F\\

\\o7$Fhjn$!3Y*pub!pNw<!#K-F][o6&F_[oF(F`[oF(-%+AXESLABELSG6$Q\"t6\"Q!F

^[q-%%VIEWG6$;F($\"+iqjc7!\")%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}{PARA 13 "" 1 

"" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7]u7$$\"\"#\"\"!$F

*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;

:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,

Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3

n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3

`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3

c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"

3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"

3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3

Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#o

BjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Y

j$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&p

h!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3

Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/

7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$
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3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3

\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz

?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>
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36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7
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QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF

**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*

)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(

ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$

!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$

!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3Q

N8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct

^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZ

W\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=

7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$

$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$

$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG

$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-%%VIEWG6$%(DEFAULTGFj^n" 1 2 

0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "restart:with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "ArcLength( <3*cos(t) - cos(3*t

),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "

Warning, the assigned names <,> and <|> now have a global binding\n" }

}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected names have bee

n redefined and unprotected: *, +, ., D, Vector, diff, int, limit, ser

ies\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"#C" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)):\nCurvature( <3*cos(t) - co

s(3*t),3*sin(t) - sin(3*t)> ):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 12 "simplify(%);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"

\"\"\"\"$F&*&F&F&-%$sinG6#%#t|irG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 71 "###################################################

####################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Re

p\350re de Frenet\nrestart:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t)

;y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&

\"\"$\"\"\"-%$cosG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$

*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),

t):v:=diff(3*sin(t) - sin(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF

'!\"\"*&F&F'-F)6#,$*&F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F

," }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t

|irGF(F(" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(

u/l),simplify(v/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&

\"\"#\"\"\")-%$cosG6#%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simpli

fy(u/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-

%$sinG6#%#t|irGF)-%$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=s

ubs(t=t0,y);\nu0:=subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:

=\nplot([x,y,t=0..4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*

&\"\"%!\"\"%#PiG\"\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&

\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(

F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$

*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F/*&F'F(-F*6#,$*(F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#v0G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6

#,$*(F'F(F.F/F0F(F(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the n

ame changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 257 "b1 := arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.0

5, relative], head_length=[0.1, relative], color=red):\nb2 := arrow( <

x0,y0>, <-v0,u0>,length=[1],width=[0.05, relative], head_length=[0.1, \+

relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" 

}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]

u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l

)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n

#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!

)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\"

>Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=

w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3

GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3

mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3a

KUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg

-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I

\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNt

iLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$

oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F

/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/

$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3

GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Q

j$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*

[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#

y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd

(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G

^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpy

F27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!

3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3

\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SB

ODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*

QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!

3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v!

[EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv

$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$

\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"

3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_v

f-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_

?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*

\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6Q

ZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNG

GF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!

3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!

3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!

384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3im

Ok1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3

i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw

.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$

=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[

Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"

Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw

)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*e

Uh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$

\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3

iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"

3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3

wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3

K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>

Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\

LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2H

fl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\

O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8

$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&

F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F

27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*

F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F

27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3

y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEO

bRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[

_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$

!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3

o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(Q

BJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*

R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)

zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurR

F/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$

$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$

\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!

\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y**

*e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2

#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF

/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!

3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$

!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%

'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99

Fi^n7$$\"+CrU.GFi^nFj^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF

`_n7$$\"+CrUGGFi^n$\"+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNO

GRIDG-F\\^n6&F^^n$\"*++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb

_nFf^n-Fc^n6&7&7$Fh_n$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^n

Fban7$FeanF_an7%7$Fean$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9F

i^nF_`n-F\\^n6&F^^nF+F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+

AXESLABELSG6$Q!6\"Fjbn-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

ccn" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 68 "###################################################

################\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "####

##################################    Exercice 8, suite\nwith(plots):

\npolarplot([cos(t)^2,t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F

*7$$\"3s%RHu\\FC)**!#=$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>

R5oF27$$\"3]h))4k@'f&)*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybf

siD\"F/7$$\"3%RT'z1sP9'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?

K=\\l=F/7$$\"3icbW;/VQ#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPu

M?CF/7$$\"3qu4S\"R*e]()F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@

)y*GF/7$$\"3-`txqLX!>)F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=

iKF/7$$\"3k)[%)fR!oLsF/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!

f%Gm$F/7$$\"3f'H1`6)=-lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4

&z!QF/7$$\"3Qo$3g(>7WdF/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn!

[QF/7$$\"3]fBV;oz\\`F/$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/

7$$\"3/4k(Rp=h&\\F/$\"3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F

/7$$\"3%)H@XTuPsUF/$\"3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`

$F/7$$\"3!yrni9q\"QGF/$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBH

F/7$$\"3!*3VReu\"e(>F/$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,P

e#F/7$$\"3?Ev=2H<u9F/$\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\

@F/7$$\"3yc[c&)y@\\5F/$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx

\"F/7$$\"3c'[t6ES*pqF2$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y

_M\"F/7$$\"3+5&e'eG2!R%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_

(yMu9**F27$$\"30(HI)=!)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`

%4_h1x$F27$$\"3%Q90m!)*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"

3+y%fB<#oPYFdw7$$\"3=bS'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$

\"3!z[8h%H`/C!#B7$$!35QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_

x$\"3!eH_na2wc%Fdw7$$!3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqF

dw$\"3\\%yB!3X?:OF27$$!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2

$\"322%f5T\\!G(*F27$$!3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F

2$\"3Y4`vLxGO8F/7$$!3OEo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i

<594p!)p<F/7$$!39eu4!pJj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm

\"*4\"=A%o@F/7$$!3U,5h\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"

35E%)GGi!Qe#F/7$$!3I=\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$

\"3[?J$>V`V$HF/7$$!3;Nl(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"

3F%[**z_3,`$F/7$$!3wLyG3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=

*QZy\"[o)y$F/7$$!3?I')3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(

ee<Sy)[UQF/7$$!3!fO`.[QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa

#eVy%QF/7$$!3-uI&>?()Qv&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6

m2QF/7$$!33!eoLVMt\\'F/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kO

F/7$$!3z\\![q>(*)GsF/$\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/

7$$!39z?X^(3W>)F/$\"3my20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$

!3CzG4?axd()F/$\"39?aF@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z

`!)=_lON#*F/$\"3'o&)o8/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0

#**))[U#)f*F/$\"3KnV&ezjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!3

7?KrDN\"3&)*F/$\"3Y\"[$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F

27$$!31\"GF3\"*QD)**F/$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLO

URG6&%$RGBGF*F*F*-%%VIEWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 115 "with(VectorCalculus):SetCoordinates( 'polar' );\nA

rcLength( <cos(t)^2,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }

}{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimpli

fy(%) assuming t::real;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the a

ssigned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 

"" {TEXT -1 113 "Warning, these protected names have been redefined an

d unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#-%$IntG6$*$,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F

*F**$),&*(F4F*F,F*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\"

)-%$cosG6#%\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cos

G6#%\"tG\"\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "######################

################    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(

-t)*sin(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 

433 433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)p

JU\"!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3Qi

O??bSn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)

\\,4(48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#

H/1D\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<

$\"3Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt

#FT$\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=

\"F*$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>T

U*>F*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"

\\'4EF*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_

LF*$\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$

F*$\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$

F*$\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*

$\"37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3

'oM[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o

$oT,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[

i->U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd2

2E'FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<V

FT7$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GF

T7$$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$

\"3eI0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7

$$\"3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7

$$\"3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)H

g\\!#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X

&yu)fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$

\"37([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*

!#>$\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<

\"GGrB**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[

t7$$!3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfX

jvFc[l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z

<e.BGFc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"

3&pJn3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc

[l$!3@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::y

zI8Fc[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u9

6KZc-fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"

3Cd>3@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'C

OLOURG6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAUL

TGF^bl" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve

 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp

(-t)*sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, c

omputation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 

"SetCoordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "####################

#################   RAPPELS SUR LES CONIQUES" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 223 "#############################  HYPERBOLE\nresta

rt:with(plots):p:=4:e:=2:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-13*Pi/4

8..13*Pi/48],color=blue):\nph2:=polarplot([p/(1-e*cos(t)),t,t=2*Pi/5..

8*Pi/5],color=black):\ndisplay(ph1,ph2);" }}{PARA 7 "" 1 "" {TEXT -1 

50 "Warning, the name changecoords has been redefined\n" }}{PARA 13 "

" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7jn7$$!3?o`15!

fcF)!#<$\"3\\q\"*HC0eO%*F*7$$!3Wu6$*o&>O,)F*$\"3cQ^KnKjo*)F*7$$!3'RXS*

)o&\\uxF*$\"36CoZ;@GS&)F*7$$!3-K\"Q^RZab(F*$\"3+cYO9lgY\")F*7$$!3aSh(H

/'3atF*$\"3/g#R4gnMy(F*7$$!33GwOg$***RqF*$\"3z7V+Sq?9sF*7$$!3=Uo%=eY[w

'F*$\"3,\"\\WHSr?r'F*7$$!3E`k,$*=o$\\'F*$\"3*[j0OPwK@'F*7$$!3+f9&)zZ-c

iF*$\"3y)G*e\"G+@x&F*7$$!3X#[vv;$*[/'F*$\"3a'HH#HcBw`F*7$$!398h\\edUde

F*$\"3CRT1Ng!4-&F*7$$!3wIG(\\Jl2p&F*$\"3*HdJA0'H,ZF*7$$!39x0l@@5TbF*$

\"3Q'))*o*oY1T%F*7$$!3A*=L+SK4I&F*$\"3=/HiUZ1NRF*7$$!35+3\"zy0N4&F*$\"

3URZoWh;7NF*7$$!3tJ&H%[^m8\\F*$\"3E#*Qpy#yE8$F*7$$!3_q\"R$Q-RiZF*$\"3-

qr1No]+GF*7$$!3Cj_#4]x.j%F*$\"3?_My5x-(\\#F*7$$!385[4;U]IXF*$\"3#[UAxW

MdD#F*7$$!37b\"og?,NV%F*$\"3\\%*\\'f;Hz+#F*7$$!3UZ+L%H/,N%F*$\"3-(>t34

V+y\"F*7$$!3Qe(R$G@9\"G%F*$\"3G!QxRy(yw:F*7$$!3#41Rm,0qA%F*$\"3LL%yvq#

z.9F*7$$!3#oW'H<2$><%F*$\"3'pZ2$[3,57F*7$$!3'G+C,$HPKTF*$\"3akj;%H,V0

\"F*7$$!3)H)>wt2w$4%F*$\"35H@,%e$p6))!#=7$$!3cdK.juolSF*$\"3x^8)p$f(yL

(Fds7$$!3k$RmvY/5/%F*$\"3C4?MapIrdFds7$$!3Sm6\"y)=5BSF*$\"3*Q$pzpTf<VF

ds7$$!3J1fan0(*4SF*$\"32\"3:&em`HGFds7$$!3$4AXuUNF+%F*$\"31PI[\"3j+[\"

Fds7$$!3D/u*4T,++%F*$\"3Qa2s%pf(fL!#?7$$!3_\"y;c)Qp-SF*$!3=B+^(4q(o9Fd

s7$$!3V#z%)p(zl4SF*$!3)[Vji'fm%y#Fds7$$!3#)=6)pi3@-%F*$!3Y!f,U]xHA%Fds

7$$!3Kpk*[;I0/%F*$!3\\z(eQmGtt&Fds7$$!3Wf9UMmGkSF*$!3M>rt$o]tD(Fds7$$!

3wWCC$e3I4%F*$!3!HhsK%43v()Fds7$$!3tT3Uqb-KTF*$!3=8-da<&G0\"F*7$$!3)e=

&R=E1uTF*$!3M>!p\"pn%z@\"F*7$$!3]@FO&)*>qA%F*$!3pnu'3iUQS\"F*7$$!35mqk

+./$G%F*$!3s[@;$36Ee\"F*7$$!3W(G_I0uTN%F*$!3cA,r5kc\"z\"F*7$$!3s33\"eb

v=V%F*$!3d)zo(z^j.?F*7$$!3\"fFz*RA/EXF*$!3P%H\\,;gYC#F*7$$!3EFK'*3&4Jj

%F*$!3pq:?(RpM]#F*7$$!31sa'QsnTw%F*$!3XZRzhh\\/GF*7$$!3S#R)QW*)f7\\F*$

!36!QR8p$QIJF*7$$!3!*fW%4k&=#4&F*$!3'*4*yUBH%4NF*7$$!3wJ>$y,7^I&F*$!3l

sdZ(QcM%RF*7$$!3kX)yN\"ppRbF*$!3wfU\"p;**yS%F*7$$!3;^/+\\WjoeF*$!3$[Z#

y<tEU]F*7$$!3*\\QHV5-@/'F*$!3K1&)zEQ(4P&F*7$$!3AWcotMmNiF*$!3*4T)pB\")

4MdF*7$$!3)>%))eU@:okF*$!3;1)H_'*zg;'F*7$$!36$*48Tn(Gt'F*$!3Ug'eVy%[`m

F*7$$!3ipYp$4BG-(F*$!3+xW\"QRjH=(F*7$$!3g$)y(f'HactF*$!3c#=d%zj!zy(F*7

$$!3#fE$fm$[ub(F*$!3YL*[c!)3-:)F*7$$!3O>.r%4\\fx(F*$!330IFx)*)Ga)F*7$$

!3Zv\"ps@9W,)F*$!3I>fYHX0q*)F*7$F($!3\\q\"*HC0eO%*F*-%'COLOURG6&%$RGBG

$\"\"!F]_lF\\_l$\"*++++\"!\")-F$6$7ao7$$\"3\\%e\"ziz1OKF*$\"3kj)zL6$ff

**F*7$$\"33k6Fm;(3)HF*$\"3xX&y$G.I0&*F*7$$\"3#>Qnz)Go[FF*$\"3CzZ$R*H\"

44*F*7$$\"3*zVgZ*)[l`#F*$\"3Ye$4N\"eJ6()F*7$$\"3/'zW\"[7+UBF*$\"3c_y5G

BBi$)F*7$$\"35j\"[m;iw*>F*$\"3q;SX;7uTxF*7$$\"3(HVq*=#zCq\"F*$\"3qTu+(

R#f1sF*7$$\"35'*o/:z+y9F*$\"3k<E>w%zrz'F*7$$\"3%4$*>]7p%y7F*$\"3j&yq<!

H4JkF*7$$\"3eaMk*)\\)**4\"F*$\"3-%>IaK6;5'F*7$$\"3]LpIgWT%R*Fds$\"3o!p

H$RkL.eF*7$$\"33[(pw0``J'Fds$\"3@mE<-J/D_F*7$$\"3\"\\()4hj#>4QFds$\"3/

$Q\\vTylu%F*7$$\"3DKi7v%)>?<Fds$\"3:X&ouWK1M%F*7$$!3@ZLcX<qPMFcu$\"37P

4u;J7$*RF*7$$!3!*oV/<_(zz#Fds$\"3f@8`Y&3!HMF*7$$!3j#\\d&[[vVZFds$\"3=;

Tvi![T,$F*7$$!3CzZ\")=;6EjFds$\"31OfZ,PggEF*7$$!3qw6Xr9YGwFds$\"3-`0J?

mx`BF*7$$!3C.j&)z>1w')Fds$\"3g[2H_R,#4#F*7$$!3usV@&o*pb&*Fds$\"33d>jGu

Zd=F*7$$!3<G#)yr&H+-\"F*$\"3)Hd$=)H\"ft;F*7$$!31<Cvad%43\"F*$\"3_`d;PQ

n'[\"F*7$$!3>mr^nM+K6F*$\"3JH_f:f9;8F*7$$!3?^x#ec:L<\"F*$\"3!GV:i\"f)[

;\"F*7$$!3QBomqY<07F*$\"3Q\"R.,x,m.\"F*7$$!3?&G3_prqB\"F*$\"3=2=pO,[K*

)Fds7$$!3aPr<oNmf7F*$\"3GSvd^kG#y(Fds7$$!3[1#)ye\"f9G\"F*$\"3>1E@@QN/l

Fds7$$!3]e%R1:ZrH\"F*$\"3D#>Bi:0oT&Fds7$$!3g#f_EGI3J\"F*$\"3q5\"4)pHzg

UFds7$$!3H.\\KG,p?8F*$\"3!pAVnjqy=$Fds7$$!3m8nt<x)yK\"F*$\"3CG>()48N*3

#Fds7$$!3Uq>0-5%=L\"F*$\"3]=a?)*p%H4\"Fds7$$!3_=2)QcKLL\"F*$\"3sv^')QF

0\"[#Fcu7$$!3<`<#\\nj=L\"F*$!3K9l)\\33Y3\"Fds7$$!3%o%3U+(e!G8F*$!3a_Wl

eHAc?Fds7$$!3k(yI$ybB@8F*$!36V-qR*H!=JFds7$$!3*eC>V?#468F*$!3!*Q,\\'f<

dB%Fds7$$!3Wk*fvYEzH\"F*$!37Bq[fhQd`Fds7$$!3oq5fS7)=G\"F*$!3utKHl]LxkF

ds7$$!3!*4TOr2')f7F*$!3aZ<_,QerxFds7$$!3UhjZ)eYeB\"F*$!3y>,&GFM6**)Fds

7$$!3<?JnIf;07F*$!3I#Q\"yO(Qm.\"F*7$$!3#[bw;S*=s6F*$!3A79)Rl5#p6F*7$$!

3-yZ]U)R&H6F*$!3!HOi\\sUZK\"F*7$$!3OqIXyD&>3\"F*$!3?N#4!f'\\M[\"F*7$$!

3B+[Mvz'G-\"F*$!3Y&=98T*>l;F*7$$!3eenfWg\"y`*Fds$!3exm_OdTi=F*7$$!3i`F

*)*[+Sm)Fds$!3Y%p7PUC^4#F*7$$!3D&y$*\\1'*fj(Fds$!3i2uT&*z%>N#F*7$$!3hF

LL6H!fL'Fds$!3m#H.Xjd$eEF*7$$!3zlHp!Rc4r%Fds$!3$=)>p`:I@IF*7$$!3I+`$*y

*H(4GFds$!3[4%e2f`lU$F*7$$\"3S*f[iC&o*z'Fcu$!3uEhg5Of8SF*7$$\"3/Mn-,=S

$p\"Fds$!31g#p!)Ru`L%F*7$$\"3\")>wfY&yAg$Fds$!3$)*4Z\"p2p1ZF*7$$\"3!eB

N%z5&y.'Fds$!3)3^*yN#\\C<&F*7$$\"3i1-!3gT%=!*Fds$!31$Qwtm!>LdF*7$$\"3q

yctg3Cp5F*$!3G:C[_2kWgF*7$$\"33%zw\"*)>Yc7F*$!3[\\Jb'fx0R'F*7$$\"3=(Qq

zClrY\"F*$!3YEr3s?MxnF*7$$\"3A^z4Ec'fq\"F*$!3wKS*pDLH@(F*7$$\"3N3S&eb%

p+?F*$!3Ku\\'*=?AZxF*7$$\"3k/\")otCPWBF*$!3]%4Z/3$\\m$)F*7$$\"32]9UXV[

QDF*$!30<(fm'Qy9()F*7$$\"3YM<j2A4]FF*$!3%G,a!=:V$4*F*7$$\"3%fAKaPW;)HF

*$!3%*=o^Hwn1&*F*7$$\"3<,N=%)z1OKF*$!3u\"z99:$ff**F*-Fi^l6&F[_lF]_lF]_

lF]_l-%%VIEWG6$%(DEFAULTGFbem" 1 2 0 1 10 0 2 9 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 18 "1/3+1/12;1/3-1/16;" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6##\"\"&\"#7" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#8\"#[" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 149 "###########################

##  PARABOLE\nrestart:with(plots):rho:=2:e:=1:\nph:=polarplot([rho/(1-

e*cos(t)),t,t=Pi/4..7*Pi/4],color=black):\ndisplay(ph);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$

7jn7$$\"3=)fbI7F%G[!#<$\"36Df/CrUG[F*7$$\"3g])*z(zO]U%F*$\"3yXpBy;MeYF

*7$$\"3)RK[*3KIeSF*$\"3)>;.GPM\")\\%F*7$$\"3obdo`%HRs$F*$\"3qtJ'y\\?pM

%F*7$$\"3Hvi&>wI#=MF*$\"3%e&oP$e<R?%F*7$$\"3CFt!3aEa%HF*$\"3].tLf&>E(R

F*7$$\"3@\"3%[+vCODF*$\"3cPhj%e#)4w$F*7$$\"3Ec(4.!pmQ@F*$\"3m`%*yPmDVN

F*7$$\"3!3EFH_Rdz\"F*$\"3e(>6[,$4WLF*7$$\"3i+r[H(Gh\\\"F*$\"3wVv80$G)f

JF*7$$\"33K(>S:=YB\"F*$\"3u&)\\$)\\ys*)HF*7$$\"3XuJH'G9h+\"F*$\"3w9Oty

suKGF*7$$\"3U>*Q:O_U/)!#=$\"3sA\"QX#zd'o#F*7$$\"37AiiV*RX)[Fao$\"3T1HF

dU/SCF*7$$\"32\\Qic+OSAFao$\"3bJx>9Ks7AF*7$$\"3'[ojr3-\"o=!#?$\"3bv(\\

/Bn=+#F*7$$!3OfaTHTJ%z\"Fao$\"3%Ru%==[q6=F*7$$!3C$)e8i3[JLFao$\"3MKmbE

+AL;F*7$$!3?J^PV^wkWFao$\"3a5)e&zJ)z[\"F*7$$!3K9.9T'*pRbFao$\"31[!**Hg

4dL\"F*7$$!3v,c4#[>EW'Fao$\"3#owFUgvG>\"F*7$$!3Wv$R8$p#Q<(Fao$\"3uS-Sk

_Bj5F*7$$!3YUAIPRtPxFao$\"3mS6kjpl7&*Fao7$$!3YHWw&\\??I)Fao$\"3L@uEs$4

8C)Fao7$$!3T3$*H4,N,()Fao$\"3&[QS([qN2sFao7$$!3]>\\?I[@'3*Fao$\"3EHE@Y

fxXgFao7$$!3K%e)3NG$HO*Fao$\"3'yH.d*y.[]Fao7$$!3RSLDj[//'*Fao$\"35\\-r

&HC(zRFao7$$!3?\"o[SlGwx*Fao$\"3iV'=Y:CC)HFao7$$!3km[%4>_U!**Fao$\"3o4

%R&)=;q&>Fao7$$!3S'zUfylP(**Fao$\"3p;b??pQC5Fao7$$!2m;hWZ')*****F*$\"3

-&3c=+()fK#Fap7$$!3U)[lyQkT(**Fao$!3OQqPz[d;5Fao7$$!3?!*4<E#fs!**Fao$!

31oqDE-/E>Fao7$$!31s)GKCFsy*Fao$!3jUXSVkM<HFao7$$!3)GEtU!yl3'*Fao$!3%

\\Ufj;uk&RFao7$$!3M>[L`;nw$*Fao$!3aN;f4*3L*\\Fao7$$!3g9VQ0Mm$4*Fao$!3#

)*\\\"=M\\3@gFao7$$!3rp>7$>M[q)Fao$!3cji)QU#o(>(Fao7$$!3;:hAOiN!G)Fao$

!3C0b.Nvr$H)Fao7$$!3%z$)))*p#zvt(Fao$!3kheBS@)H^*Fao7$$!3qCw\\')>*Q:(F

ao$!3!=*>FS&yp1\"F*7$$!3)H<I`wD!*R'Fao$!3V>6YhB;+7F*7$$!3%p;=O!3\\dbFa

o$!3Jhq^9I/L8F*7$$!39zj<sqx9XFao$!3))zHD<eC\"[\"F*7$$!3<OtqhP6+LFao$!3

m>46cm0P;F*7$$!3q]0H5RKt<Fao$!3WW7%p^?S\"=F*7$$\"3/'\\j#fK->d!#@$!3<K7

e?=d+?F*7$$\"3Zqp!p@.QA#Fao$!3f,fH&>E7@#F*7$$\"3s%*\\>41mQ\\Fao$!3yZ#e

=FwWW#F*7$$\"35$>X5K#[D!)Fao$!3GfzKT-=&o#F*7$$\"3#p;R$>^7]7F*$!3/#>L<T

$3+IF*7$$\"31E.&f!G?#\\\"F*$!3k0zbICMdJF*7$$\"3A!*44\"oFmw\"F*$!3fc<G[

ljELF*7$$\"3N`-**R_c,@F*$!3!z%)=nD_A_$F*7$$\"3Q]F'3nf!*[#F*$!3^Fu*y&\\

!et$F*7$$\"3N/$zE\"[t>HF*$!3YYfbKSmfRF*7$$\"3vFL%*>(\\>U$F*$!3>T=G$\\'

o0UF*7$$\"3WUBH!*e(ps$F*$!3%4SRZ#>K[VF*7$$\"31u7b*GF01%F*$!3#3(=PaJ7*

\\%F*7$$\"3a*\\Qw)zDEWF*$!3iI_7^f')eYF*7$$\"3:2xLGrUG[F*$!3=XQBErUG[F*

-%'COLOURG6&%$RGBG\"\"!F__lF__l-%%VIEWG6$%(DEFAULTGFc_l" 1 2 0 1 10 0 

2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 143 "#############################  ELLIPSE\n

restart:with(plots):p:=2:e:=3/4:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-

Pi..Pi],color=black):\ndisplay(ph1);" }}{PARA 7 "" 1 "" {TEXT -1 50 "W

arning, the name changecoords has been redefined\n" }}{PARA 13 "" 1 "

" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$7in7$$!3zUr&G9dG9\"

!#<$\"3A7Z1m$y!)o%!#F7$$!3-Zbb$R<n8\"F*$!3CMgenZgm:!#=7$$!3&QV_.R_77\"

F*$!31k4a)oNi$HF37$$!3g``lrB:#4\"F*$!3#*yM^u'Q5\\%F37$$!3sl(*ojc]\\5F*

$!3u`m.^(=%zgF37$$!3@%RJ)e'f[#**F3$!3Es,CyH]\"p(F37$$!3;(>Pz5`5D*F3$!3

Cb>rk+(4A*F37$$!3K-BWTr(fQ)F3$!31!o]Uv#o%3\"F*7$$!3gjUw*G:TG(F3$!3CF$*

e'HG!e7F*7$$!3BsarJ=wQfF3$!3ZL00yroO9F*7$$!31mY4)ftkC%F3$!3vyTVP7,F;F*

7$$!3$R&H(>kOPW#F3$!3'e/8P#*3-!=F*7$$\"3'3]#Qy\"[Z>\"!#?$!3ajxV/d*3+#F

*7$$\"3z/'*R566NIF3$!3x3FN[+'o?#F*7$$\"3$oE`%R_x-mF3$!3CN<j%4iiS#F*7$$

\"3SeI)[SYC0\"F*$!3Y9fZMd;$e#F*7$$\"3;TY7$*fx@;F*$!3wt(e/-Bvx#F*7$$\"3

i1LCz#o!3AF*$!3\"G$)R!=p&R\"HF*7$$\"3SVcf4LnFIF*$!3#*QKvUh17IF*7$$\"3G

%[tYmp,W$F*$!3XDsI_gqBIF*7$$\"3)*ognB\"oB)QF*$!3nvZ3R3y3IF*7$$\"3u#)oh

#Rx%)R%F*$!3Y]xrth([&HF*7$$\"3oq\\<jOQS\\F*$!3!4ZNlxzN&GF*7$$\"3W-B,UQ

VqaF*$!35%zBe%QL0FF*7$$\"3_Ik.))GN+gF*$!3#)eFW%=T)*\\#F*7$$\"3T,t$f:SO

`'F*$!3wh?Ui9<>AF*7$$\"35X2C#ohA-(F*$!3e,$H\\z!))o=F*7$$\"3m*oUUj*y2uF

*$!3W!*y<'[B%)[\"F*7$$\"3$p!G;!fo0r(F*$!3!RJlwx3)e5F*7$$\"3#3@M,S!oAzF

*$!3A+z[!4:x`&F37$$\"3m(*e)=6Y)**zF*$!3k?MD$375[#!#>7$$\"3blnu6?WIzF*$

\"3aKia4kma_F37$$\"34*3<-vM[r(F*$\"31IO>!oH70\"F*7$$\"391rX_E9AuF*$\"3

?(f0ON4:Z\"F*7$$\"3!y(GMs'4*\\qF*$\"3q\"RC))4%QX=F*7$$\"37aLmyfh\"e'F*

$\"3g%*)[.7w$*=#F*7$$\"3ux`!*>%*=pgF*$\"3O!H_p>W#oCF*7$$\"3wH?n<gz<bF*

$\"3i0P'fqm%*o#F*7$$\"3)*4%*[Zunk\\F*$\"3Q(4f]$z*y%GF*7$$\"31Rdx#[\"4P

WF*$\"3!yL>p?:#\\HF*7$$\"3%G<(\\:'fK$RF*$\"3H**>jWBB0IF*7$$\"3SZ&GjKzW

Z$F*$\"3'y:06JjN-$F*7$$\"3ObF6C%=r/$F*$\"3ZW5+r2<8IF*7$$\"3]NLC$pbT@#F

*$\"3')*)GR;%p]\"HF*7$$\"3Uya?$zP_f\"F*$\"3'3@g#HW!*pFF*7$$\"3?@O/G!>B

0\"F*$\"3uLSxrW6$e#F*7$$\"39AnkSNR'['F3$\"3*fl7y$[Q+CF*7$$\"350:TjL>gG

F3$\"3%o_N+<mf>#F*7$$\"3rz4a)H@)GhFco$\"3T9C(oC(e/?F*7$$!3[N!\\Ho='[BF

3$\"34x\"G.`o'3=F*7$$!3-e&4i0?$)G%F3$\"3b+!>xFnEi\"F*7$$!3#f>wmEmw&fF3

$\"3FKRuH\"pVV\"F*7$$!3g=!=!f\"=iF(F3$\"3GYqdE$p\"f7F*7$$!3'[#zOSkHz$)

F3$\"3u**f,&*=$e3\"F*7$$!3E(z-(y&4`E*F3$\"3![PpB6p9>*F37$$!3/MN8Zxk@**

F3$\"3A-#o'pbd*p(F37$$!3Wg!e!p$o50\"F*$\"3v)zlUoR)GgF37$$!3/I%*zhh]!4

\"F*$\"3-#>\\*>v%Hc%F37$$!3[%4ljYn*>6F*$\"3Gz@pDo2AIF37$$!3=wXQUkvO6F*

$\"3w%)R5_$=;c\"F37$F($!3A7Z1m$y!)o%F--%'COLOURG6&%$RGBG\"\"!Fi^lFi^l-

%%VIEWG6$%(DEFAULTGF]_l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 12 "" 1 "" {TEXT -1 0 "" }}}}{MARK "3 0 0" 0 }

{VIEWOPTS 1 1 0 1 1 1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }
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10 § 1

Soit la cyclöıde x(t) = t − sin t , y(t) = 1 − cos t . On note que f(t + 2π) =

f(t)+
(

2π
0

)
, fait qui dit que le point de paramètre t+2π est le translaté de 2π dans la

direction Ox du point f(t) . On peut donc se limiter à étudier f sur [−π, π] . Comme
x(−t) = −x(t), y(−t) = y(t) , l’axe Oy est un axe de symétrie. On trouve

x′(t) = 1− cos t , y′(t) = sin t

donc il y a un point stationnaire en t = 2kπ . Examinons le point t = 0 . On a

x′′(t) = sin t, y′′(t) = cos t , donc p = 1 , et −→u =
(

0
1

)
. En dérivant une fois de plus,

on trouve x′′′(t) = cos t , y′′′(t) = −sin t . Donc q = 3 , et −→v =
(

1
0

)
. Il y a donc en

ce point un rebroussement de première espèce.

Exemple 1.8 :
(L’hypocyclöıde à 3 points de rebroussements H3 ) Elle est donnée par (exemple

1.3)

x =
2
3
cos θ +

1
3
cos 2θ , y =

2
3
sin θ − 1

3
sin 2θ

Les points singuliers sont les racines cubiques de l’unité 1, j, j2 (j = e
2iπ
3 ) . Comme la

courbe est invariante par rotation d’angle 2π
3 , il suffit d’examiner le point de paramètre

θ = 0 , soit le point (1, 0) . On prend un développement limité à l’ordre trois de x et y :

x = 1− 5
2
θ2 + ◦(θ3) , y =

7θ3

6
+ ◦(θ3)

On trouve bien un point de rebroussement de première espèce.

4) p = 2, q = 4 (rebroussement de seconde espèce)

La formule de Taylor donne

f(t0 + h) = (h2

2 + α3
h3

6 )
(

a
0

)
+ h4

4!

(
b
c

)
+ ◦(1)h4 (a, c 6= 0)

soit pour les coordonnées

x(t0 + h) = a
h2

2
+ ◦(1)|h|3) , y(t0 + h) = c

h4

4!
+ ◦(1)|h|4

A la différence du cas de première espèce, le signe de y(t0 + h) est fixé par le signe de
c 6= 0 . Donc la courbe pour h petit reste d’un même côté de la droite de direction u
(axe des x ), et ”s’écrase” sur elle si t → 0 . La raison est identique au cas 1-ère espèce,
i.e. y

x → 0 . Par exemple x(t) = t2, y(t) = sin(t4 + t5) en t = 0 . Observer que
sin(t4 + t5) ∼ t4 si t → 0 .
Exercice 6 Vérifier que la courbe t 7→ (t2 + t3, t4 + t5) a un seul point stationnaire pour
t = 0 . En faire l’étude. Solution: c’est à peu près trivial. On a x′(t) = 2t+3t2 = t(2+3t), y′(t) =
4t3 + 5t4 = t3(4 + 5t) . Si x′(t) = 0 alors t = 0 , ou t = −2

3 . Comme −2
3 n’annule pas
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{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{CSTYLE "" -1 261 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

262 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{PSTYLE "Normal" -1 0 1 

{CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }1 1 0 0 0 

0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 {CSTYLE "" -1 -1 "Courier

" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }

{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 

2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Outpu

t" -1 12 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }

1 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" 

-1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 

2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "####################

 COURS 3-2010" }{TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 114 "restart:with(plots):\n\n##########I: p=1, q=2\nplot([t+t^4, t^2

+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED\n);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVESG6#

7hn7$$!3p***********R!R!#=$\"3U+++++?BJF*7$$!317iSU'R_2%F*$\"3wdO_7)G

\"*=$F*7$$!3hn+_&\\JTA%F*$\"3Ld5tBn)>B$F*7$$!3A06X[oEOVF*$\"3k%)ygdB*>

D$F*7$$!3nSoonV'GV%F*$\"3Opc_n$yrD$F*7$$!3_3XDq/f![%F*$\"3ONKz6.-aKF*7

$$!3;*oADi4P_%F*$\"35ona>9uYKF*7$$!3#3:saUHBc%F*$\"3bKje7f`NKF*7$$!3IP

`e3ib'f%F*$\"3KC[$)\\Mf?KF*7$$!3o6?7tMc_YF*$\"3g!4*>&3A*zJF*7$$!3[_@L%

4J?p%F*$\"3ZU:OejIEJF*7$$!3CkGZwGq:ZF*$\"31g^&*>jYhIF*7$$!3Q?LmQMfCZF*

$\"3o\"edidtk)HF*7$$!3)>uc@HgXq%F*$\"3&H6qW@(oCGF*7$$!3()yT1d&\\!QYF*$

\"3KlPMTx_KEF*7$$!3#G(RKz4\\DXF*$\"3S[66f!H]T#F*7$$!3%eWQX+xSP%F*$\"3!

p6%=)\\Ji=#F*7$$!3/RV+=:a#=%F*$\"3ha%*)ofL\\%>F*7$$!3]D$fKgEw)RF*$\"3M

P<D?m0K<F*7$$!3YegA6&oGu$F*$\"3Uav%QHyl\\\"F*7$$!3G!*ykJG4uMF*$\"3ksa'

[EE(o7F*7$$!3Yf\\3dp#o>$F*$\"3Ka?W!e<21\"F*7$$!3^(4P0L\"=KHF*$\"3c@aG0

E\"*R))!#>7$$!3=.I-lrd/EF*$\"3OkDqid38pFer7$$!32\"o,')p6$=BF*$\"3%Rq'H

_?7XaFer7$$!3%RN_BCHw(>F*$\"36]vx5^CURFer7$$!3C9fkW>&4n\"F*$\"3FM3t%=c

`!GFer7$$!3w6[/S1lI8F*$\"3]DL@GF%[x\"Fer7$$!3I]dA*p&>/5F*$\"3jsd0<VV45

Fer7$$!3A2)R)Gpl@mFer$\"3wl>oV&3fQ%!#?7$$!3ygnBMR#\\Z$Fer$\"3TdK`5.c27

Fit7$$!3)\\vV%HLV(*y!#@$\"3GnHPA`%pB'!#C7$$\"3iwMr3ev[MFer$\"39Qa!H)GM

*=\"Fit7$$\"3#oX*oer>@lFer$\"3yVE#4@B9D%Fit7$$\"33[ST)*GFX)*Fer$\"3U[k

aJ]s$o*Fit7$$\"3VQ]#>:9$H8F*$\"3#y%>)*eP'Hw\"Fer7$$\"3!epY5qN!p;F*$\"3

Y!>&G>L'Hx#Fer7$$\"3k6E%40%G,?F*$\"3)y:Ld3@S(RFer7$$\"3slp,D$>hP#F*$\"

3%e6$Q'H))Rd&Fer7$$\"3O:w3_'z,s#F*$\"3u8WBOzDhsFer7$$\"3K99t,(*\\(4$F*

$\"3IHeDf<fQ$*Fer7$$\"3)z!>pMFf]MF*$\"37y%Q%fWL[6F*7$$\"3W&*3L2:j^QF*$

\"3U&f!*pe>OT\"F*7$$\"3)f8>s7FiC%F*$\"3/\\L?=\\=&p\"F*7$$\"3?I%ywJq*zY

F*$\"3Cu,(Q=ze-#F*7$$\"37dXd-@mG^F*$\"3'fORJp&*))Q#F*7$$\"3(4Oj8z2(GcF

*$\"3q>Y4!*[u:GF*7$$\"3%yys(4&zR9'F*$\"3i6?s9aQxKF*7$$\"3/C\"\\$)3n)4n

F*$\"317Q%=GWp!QF*7$$\"3pD(*)GK7]J(F*$\"3qjjF6(fkR%F*7$$\"3n2t7j,D9zF*

$\"3fh^Y<^N,]F*7$$\"3#*GRiD6qd')F*$\"3#\\!>3^e-ydF*7$$\"3\")\\x%35'[6!

*F*$\"3+h62>0(p:'F*7$$\"3#yDL!paMz$*F*$\"3#*))*\\n]ppb'F*7$$\"3UsYi1s!

yy*F*$\"37[#\\iOHz+(F*7$$\"3k$oE'QRQ@5!#<$\"3u*Qtv,sb[(F*7$$\"3mcNGtP)

Q1\"F\\]l$\"3=zPDT48pzF*7$$\"3'GYKNMX\"36F\\]l$\"3-R#[@/?*z%)F*7$$\"3=

:@&\\@ix:\"F\\]l$\"3'))GTR!=&31*F*7$$\"3,+++++g47F\\]l$\"31-++++!on*F*

-%+AXESLABELSG6$Q!6\"Ff^l-%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F`_lF__

l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFh_l" 1 2 0 1 10 0 2 

6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 97 "##########II: p=1, q=3\nplot([t+t^2+t^4, t^

3+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED\n);" }}{PARA 13 "

" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVESG6#7U7$$\"3a,++++

+'\\#!#=$!3/-++++!oR)F*7$$\"3*=E:cKC+j\"F*$!3>vT>buK,rF*7$$\"39!=X\"*Q

k9m*!#>$!3s%RKP^:*3hF*7$$\"3Fu1Fu$yf7$F5$!3\\\">&>Ko<G^F*7$$!3o$z:JRqX

_#F5$!3a04t/;OrUF*7$$!3G;'p=rR$*G(F5$!3P_N$fM\"*[`$F*7$$!3mYNHC?e*4\"F

*$!3f\"3gI/tZ%HF*7$$!3NfT![RBkT\"F*$!3G-;#p:twT#F*7$$!3!Q*zJsemx;F*$!3

ql]T=%QD&>F*7$$!3I:q9M;#f(=F*$!33e;Bb1ag:F*7$$!3lM5ndj<??F*$!3FGe%)Q\"

eHA\"F*7$$!3O+TLL)f45#F*$!3cV``1`)4u*F57$$!3P^z-'p%3W@F*$!3zp7`\"\\fZT

(F57$$!3rD(R)z&3/9#F*$!3tBT86q9?bF57$$!3I/sqwH*e4#F*$!3#fWB'[()4bSF57$

$!3XD2Y;^GB?F*$!3')R^sk7=*)HF57$$!3D$='yDf4+>F*$!3\\Y=&oMl:+#F57$$!3)R

3i_e^mw\"F*$!3Imb)fy(=n8F57$$!3?02LGqD!e\"F*$!3k#Hg2LmgB)!#?7$$!3Ms?YN

C3*Q\"F*$!3e'[&4nxol[Fbq7$$!3EJ0A0Uu_6F*$!3<g>3x,;:CFbq7$$!3/5c)zJ'\\J

!*F5$!3$zRYpa&*f-\"Fbq7$$!3cz(*)yeQH='F5$!3bY,8=aj=H!#@7$$!39`ZSNG;aLF

5$!3k\"R(39-g,U!#A7$$!3;5$=TQ'>\"*yFgr$!3[\"*f>j!*eD\\!#F7$$\"3atK@>_o

nNF5$\"3iQ]VFXH1TF]s7$$\"3A@>o4<AYpF5$\"3ul>*\\6yEy#Fgr7$$\"3/%zI'zCF

\"3\"F*$\"3d(fJM[Lyg*Fgr7$$\"3V4<I\\-?0:F*$\"3_/MuPamtBFbq7$$\"3Id76`h

1X>F*$\"3([h'>TKg7ZFbq7$$\"3g.26e')f&R#F*$\"3!pk;#oezQ\")Fbq7$$\"3&4V!

R#Q9k#HF*$\"3E]46_,%>O\"F57$$\"3Uo9&RK^FV$F*$\"3jhDubFoP?F57$$\"3^]q&

\\?]k+%F*$\"3)\\nMb'RY*)HF57$$\"3MT>1]r5eXF*$\"3!oj\"zE_$R4%F57$$\"3-

\"3K'ykl)>&F*$\"3-u6_#\\v(4cF57$$\"3-0iSFZ+SeF*$\"3_1_@.^xwtF57$$\"3#e

3_8[YQb'F*$\"3Ob$)GD*><j*F57$$\"3aem\\>ZH)H(F*$\"3Oi#GW4j)H7F*7$$\"3X9

52_'z68)F*$\"3]p$*4$QF^c\"F*7$$\"3+Z^Jp$f%*)*)F*$\"3'\\Qr'**4x\\>F*7$$

\"3xa![fV)*)G**F*$\"3FxQW9*yUT#F*7$$\"3qk>e%zCF4\"!#<$\"3!f/%f+bCbHF*7

$$\"3#o!Ry\"*px!>\"F\\y$\"3ZJ:+\"G7:`$F*7$$\"3Ak)eNxt6J\"F\\y$\"3SnCGV

&\\lH%F*7$$\"3*fma>%elE9F\\y$\"3A%G![<*Qj3&F*7$$\"3ImI^(p/&e:F\\y$\"3#

yc![KJ%30'F*7$$\"3TkrK+^(\\i\"F\\y$\"3ex3+E+8hlF*7$$\"3[/#=V]IPp\"F\\y

$\"3VEP5lJ<0rF*7$$\"3]]&[.l_-x\"F\\y$\"3Ysd)[*eSHxF*7$$\"39+++++g\\=F

\\y$\"3/-++++!oR)F*-%+AXESLABELSG6$Q!6\"Fj[l-%'COLOURG6&%$RGBG$\"*++++

\"!\")$\"\"!Fd\\lFc\\l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

\\]l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 97 "##########III: p=2, q=

3\nplot([t^2+t^4, -t^3+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAI

NED\n);" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CU

RVESG6#7W7$$\"3K+++++g\\5!#<$\"3R+++++?V=!#=7$$\"3O?w(GH?W()*F-$\"3KG3

(H6Kv&=F-7$$\"3O&f[*e)p7G*F-$\"3GIcQg#*)p&=F-7$$\"3=.)3?ENvy)F-$\"3'><

pGa_c%=F-7$$\"3m%=\"evD%RJ)F-$\"3D:5eN1DD=F-7$$\"3q,/w!RL\">tF-$\"3EH+

%)Rc0^<F-7$$\"3)Qv@S$eb5kF-$\"3CWGT6i#[k\"F-7$$\"3E0(za#*)=#f&F-$\"3q(

*f\\j&>l^\"F-7$$\"3m(yR!*4lX!\\F-$\"3;<RFO4>%Q\"F-7$$\"3yTe>vO^fUF-$\"

3X%4*3:jZR7F-7$$\"3oS`,\"*e$)eOF-$\"3//aiAj%p3\"F-7$$\"3@&)H&eRLA7$F-$

\"3!\\Iq\"3\"HpO*!#>7$$\"3.Kc**ou%*HEF-$\"3+(G\"e>,&4)yF_o7$$\"3EL#***

>zhUAF-$\"3U!flIJ#y[mF_o7$$\"3q[?(Ry%Ra=F-$\"3?<-_k!\\1P&F_o7$$\"31v-;

?cb6:F-$\"3R$G!Gss)4A%F_o7$$\"3<'z#HV&R@A\"F-$\"3!GU4*\\2x]KF_o7$$\"3[

#3E(oW0:**F_o$\"3[S&oP>#3\"\\#F_o7$$\"3oT[!)3i5TvF_o$\"3r!e?v37\"Q<F_o

7$$\"3%*Ge/9+$4#eF_o$\"3$3.(yB'HUA\"F_o7$$\"3g`Hp;oiJTF_o$\"3gn:)>uDlg

(!#?7$$\"3Ief/7b9)*GF_o$\"3]3Q%\\i4*)f%F]r7$$\"3-\"p%zZ]r5=F_o$\"3UpB

\\wxsIBF]r7$$\"3n$R9?)4n?5F_o$\"3oyRi-%oa+\"F]r7$$\"3&H()oxyIkS%F]r$\"

3Q%*Qw,\"QJ*G!#@7$$\"3;(=>EJp!47F]r$\"3W<PscYY\">%!#A7$$\"3YFPR:#\\pB'

!#C$\"3\"y)Q2>HeD\\!#F7$$\"3Q]hYD&32>\"F]r$!3Ys3%f%*Ql4%Fhs7$$\"3ov#>o

45$oUF]r$!3k@>.&4C\"fFFbs7$$\"3OvFT'H:\"o(*F]r$!3jg6GJCrB%*Fbs7$$\"3?1

r,$*oz*y\"F_o$!3Kb'QMt4;H#F]r7$$\"3/!e76L(\\OGF_o$!3%R30%osUfWF]r7$$\"

3-Xq5\"3I')4%F_o$!3Ib=<(e&H@vF]r7$$\"3g?V!RAvd!eF_o$!3&)GS\"oqk)>7F_o7

$$\"34u8=1^ZLwF_o$!3%)*y]0K+mw\"F_o7$$\"3s+0d\\gp:**F_o$!35Vd`60H\"\\#

F_o7$$\"3&eF&RLK<I7F-$!3kPFUXV`xKF_o7$$\"3H\"3K')fs%G:F-$!3[qHtyJ)yF%F

_o7$$\"3EtG2/.zZ=F-$!31(e*)GuG'[`F_o7$$\"3t&3_8N<]A#F-$!3m&)zN@&f;f'F_

o7$$\"3)eKjh=j.k#F-$!3YCt$*>%pL\"zF_o7$$\"33<52-%3(GJF-$!3s\"QaKC8eQ*F

_o7$$\"3Qy%[EUb^l$F-$!3Qy?J*))ff3\"F-7$$\"3c*Q\"GHwCbUF-$!3/9T&f/`%Q7F

-7$$\"3-8j[U-1<\\F-$!3!>;,RK(z'Q\"F-7$$\"3Mq!RyvR$)e&F-$!3lHZ\\b:%e^\"

F-7$$\"3c3`DA3)yV'F-$!3E&3[51r&[;F-7$$\"3u%**zG*zpvsF-$!3s6r+0e#ou\"F-

7$$\"3-g18&o%>c#)F-$!3JQ91vU6A=F-7$$\"3)GkrK/[\"f()F-$!3'HZlVo%pW=F-7$

$\"3UX?=89&\\G*F-$!3e\"3AlHOq&=F-7$$\"350b[)o\\j()*F-$!33/>$\\*4^d=F-7

$F($!3R+++++?V=F--%+AXESLABELSG6$Q!6\"Fc\\l-%'COLOURG6&%$RGBG$\"*++++

\"!\")$\"\"!F]]lF\\]l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFe

]l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" 

}}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "##########IV: p=2, q=4\n

plot([t^2+t^3, -t^4+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED

\n);" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVE

SG6#7Z7$$\"3-++++++!G\"!#=$!3e,++++!GP(F*7$$\"3WHGb*p'fJ8F*$!39jRN![\"

H&o'F*7$$\"3/FaMju*\\P\"F*$!3-Qv@NJG\\gF*7$$\"3&HrQZ\")RjS\"F*$!3c=4S/

HaNbF*7$$\"3%QlW>tF>V\"F*$!3I:b03Uwc]F*7$$\"3yi8ZJ,4a9F*$!37)*Rffd)yb%

F*7$$\"3y%z%**4y`p9F*$!3Qxb#4%*R&)4%F*7$$\"3#Hj;$fzgy9F*$!3_iot4DqtOF*

7$$\"3C)p[p9![\"[\"F*$!3)>@gcZ\\UG$F*7$$\"3qn1+Mi[y9F*$!3B8o\"4B$fHHF*

7$$\"3+%ehF,a*p9F*$!3cB@A\\`r0EF*7$$\"32'>'>yi\\S9F*$!3Uu'pX)y()z?F*7$

$\"3;rYDE90$R\"F*$!3=w?&Q$f)pi\"F*7$$\"3@Wd[OF3G8F*$!3G#>/>$o!QC\"F*7$

$\"3E'3nteQ&\\7F*$!3A$o)ow*=+O*!#>7$$\"3#fKJ\\eQo:\"F*$!3Cu<1@(Q,&oF]p

7$$\"3Wy^%*)Qyr1\"F*$!3`e\\Z(*Hh0^F]p7$$\"3oF`&R(Q8&f*F]p$!3aT\\C,\\;y

NF]p7$$\"3AUWPw`Fm%)F]p$!3&R-[Hb$HGCF]p7$$\"3#)>6^a]SctF]p$!35>u]G'>Uh

\"F]p7$$\"31!)o^6/$)[jF]p$!3!=mSM'=9v5F]p7$$\"3K$)>=vO(\\<&F]p$!3!4yA5

Y/-G'!#?7$$\"3Gt'4&GC*3A%F]p$!3A\\7\\<'z!ePFar7$$\"3)QRzl`#f\"=$F]p$!3

EKS:fq\"Q*=Far7$$\"3g`kBA_YXBF]p$!3I#Q7:tK*y#*!#@7$$\"3o)3k0&*p<a\"F]p

$!3U^l8e>B(e$Fas7$$\"3QYP$zwu))3*Far$!3:1@'e\\mO7\"Fas7$$\"3)od0Nt%f'4

%Far$!3M42p3WA_?!#A7$$\"3G?g'RmXc;\"Far$!3jj(Hf3-!4:!#B7$$\"3M$*QXR(>?

B'!#C$!3q28Jg2-$*Q!#I7$$\"3)o%[Os#3.B\"Far$!3a'372cUcO\"Fgt7$$\"35OeU?

cLFXFar$!3)[Bj'*e)o)o\"Fat7$$\"3UcuYF'4E1\"F]p$!3bmFj'[E!R%)Fat7$$\"3;

8eKKZ7#*>F]p$!3;Me^.MJ$o#Fas7$$\"3&*)pDh/1*=KF]p$!3ee*QF=,MN'Fas7$$\"3

eV.XW1:EZF]p$!3eq)QP&**3Y7Far7$$\"3-Xr>.I&Qz'F]p$!3Q]?@v#pyJ#Far7$$\"3

$R?&yc#ey-*F]p$!3=1'p%*pr@s$Far7$$\"3Cd\"zqA))H=\"F*$!3o<n9.H/rdFar7$$

\"3-_2)R*y3w9F*$!3Mp(zcRxQ=)Far7$$\"3h#*Q'[!zST=F*$!3md[T;,`[6F]p7$$\"

3*yI#\\#zZ+B#F*$!3uS_peQ0E:F]p7$$\"3%H(f+O^/&o#F*$!3=9\">[n\"Q\"*>F]p7

$$\"3S)4L^jK-=$F*$!3]&fR-$\\n9DF]p7$$\"3)y0?W@EVv$F*$!3srRw>^jHJF]p7$$

\"3E!4MSIXLO%F*$!3cnYEz+qxPF]p7$$\"3%p#zzFtRX]F*$!3%GxvVZLI[%F]p7$$\"3

wCv<NqD$y&F*$!3\"f\\*47`+1_F]p7$$\"3!=*)fHn'><lF*$!3Y!3RPSY)peF]p7$$\"

3=!**H@\"pfEuF*$!3#>/M<r\\&)f'F]p7$$\"3i+rv6`z.$)F*$!3Se+Ih[G(=(F]p7$$

\"3;H[j#H'o2$*F*$!3p-FdvmA1xF]p7$$\"3U_#>ciDQ\")*F*$!3fR'y,-r,!zF]p7$$

\"3+Kq'Qj&pL5!#<$!33v!Q.r8.0)F]p7$$\"3M>t))zi$=4\"Fe\\l$!3Mi@WX)y\\:)F

]p7$$\"39++++++_6Fe\\l$!3G***********>>)F]p-%+AXESLABELSG6$Q!6\"Fe]l-%

'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F_^lF^^l-%(SCALINGG6#%,CONSTRAINED

G-%%VIEWG6$%(DEFAULTGFg^l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 118 

"taylor((2/3)*cos(theta)+(1/3)*cos (2*theta) , theta=0, 5);\ntaylor((2

/3)*sin(theta)-(1/3)*sin (2*theta) , theta=0, 5);\n" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#++%&thetaG\"\"\"\"\"!!\"\"\"\"##F%\"\"%F*-%\"OG6#F%\"

\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%&thetaG#\"\"\"\"\"$F'-%\"OG6

#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 99 "plot([(2/3)*cos

(theta)+(1/3)*cos (2*theta) ,(2/3)*sin(theta)-(1/3)*sin (2*theta) , th

eta=0..2*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 498 498 498 {PLOTDATA 2 "

6%-%'CURVESG6$7ao7$$\"\"\"\"\"!$F*F*7$$\"3kI&*e\"G4L\")*!#=$\"3?bU\\E0

wA&)!#@7$$\"3?s$G!pypa$*F/$\"3!4K'H6O-4b!#?7$$\"3Cm(QIW9[`)F/$\"3\"z\\

`O,R^!>!#>7$$\"3<.J\"4q*3FuF/$\"31owQ?q\"4]%F>7$$\"3;+S'=q985'F/$\"3Kd

oE5eXe&)F>7$$\"3QRU\"[R?*HaF/$\"3UtYO%\\\"R(4\"F/7$$\"3CCZ/OKdKZF/$\"3

Ah%y)[h/t8F/7$$\"3Oq#)eI.;\"*RF/$\"3_X=ImZg$p\"F/7$$\"3zo]KdDPQKF/$\"3

m-NDUQE[?F/7$$\"3/5rp'\\vnX#F/$\"3kn_aKbF[CF/7$$\"3'oDQoZO5o\"F/$\"3Y

\\P$4*3YyGF/7$$\"3'[-E\"Q$[JA*F>$\"3\\#R)o(y>GL$F/7$$\"3O:$HVBUK'=F>$

\"3F`^'[&*Qu!QF/7$$!3')>r%3n5(*Q&F>$\"3u'p&zWp]5VF/7$$!3wtrdf2dC7F/$\"

3Ik5$)\\%e:#[F/7$$!3Saw8P\"H-z\"F/$\"3'p*)3EY\"=s_F/7$$!3?x&>oC\\fJ#F/

$\"3>r**yK.Z<dF/7$$!3R6Wgp;JPLF/$\"3;7Qo!>Y1n'F/7$$!3&)z8@%p(*y6%F/$\"

3+&)f`>%\\V](F/7$$!3&*[o/-hjIYF/$\"3$p<!*f%zDI\")F/7$$!33n5L?#\\'**[F/

$\"3-(Rii!\\R.&)F/7$$!3spTe#3zu(\\F/$\"3>\\5PzJ:B')F/7$$!3m;7%yi!))**

\\F/$\"3QWw>)\\Y+m)F/7$$!3M+QD(\\o(z\\F/$\"3I_AddSRB')F/7$$!3Fm'p&3T'z

#\\F/$\"3p_\\L)QhD_)F/7$$!329Ha8Q)*3ZF/$\"3^(4;u&o8N!)F/7$$!3,Y+$)GlqP

WF/$\"3%Rsh16c;J(F/7$$!3yO>$*y#)H2TF/$\"3]xV'o]4=A'F/7$$!3\"*[0^$)=h1Q

F/$\"3e$3%Q)G&\\I\\F/7$$!3Myc$30T+b$F/$\"3Am!p([7XrLF/7$$!3%>M(*))R.9Y

$F/$\"3Uzsa7tz+EF/7$$!3%[PpD4PZR$F/$\"3\\ndJ%4oa!=F/7$$!3Gba%zq>&\\LF/

$\"3ChFbx>g&G*F>7$$!3[ypl$RlLL$F/$\"3+d+r0$p]8%F87$$!3c:PM&y()yM$F/$!3

HB$=;d=c!))F>7$$!3%>%pvZd\"QR$F/$!3'e(G3DW$>z\"F/7$$!3Oo@*>d&=eMF/$!3%

\\]8KNN#oDF/7$$!3/c=_+3aVNF/$!3AkQ*>Z`8K$F/7$$!31W#GNN1$)y$F/$!3E)*3o>

V$z$[F/7$$!3N9J6^P-+TF/$!3Yh(oyn*e%>'F/7$$!3&)[]8z*y8U%F/$!3?To'Q2kOE(

F/7$$!3o`E,&4MIq%F/$!3rSxmd$*o?!)F/7$$!3[9:dmxpE\\F/$!3uos&396+_)F/7$$

!3!=\"Q-dq@\")\\F/$!3erp_N$)4E')F/7$$!3e#pH'>U****\\F/$!3/F%GU.W-m)F/7

$$!3')*)*)*)*RU`(\\F/$!3YaIpZYs>')F/7$$!3%49Esk&f**[F/$!3,2u%=B:L])F/7

$$!31<.')zzw=YF/$!3&3dcv#fs9\")F/7$$!3S3q;,#oJ3%F/$!3]<b%\\dgYY(F/7$$!

3ud&RAd`ON$F/$!3m42))oz,(o'F/7$$!3)[$)[!>CIkBF/$!3ON46Dm#)fdF/7$$!3#)z

)e&o#)e-=F/$!3#[2E.>WBG&F/7$$!3e2OJ%ocZ>\"F/$!3/FB_SNc)z%F/7$$!39Eibdr

IV^F>$!3cB&*fbZ!GH%F/7$$\"3e5#=oSbv/#F>$!3M8%)\\#=D^z$F/7$$\"3MnI`k\"G

+F*F>$!3'zovJ81*HLF/7$$\"39@.0h\"o5n\"F/$!3-GT<,2@%)GF/7$$\"39+&3^\")p

kW#F/$!3_#Q%3x2x`CF/7$$\"3u9t!*>W%yA$F/$!3mwt:v[V`?F/7$$\"3u'3**e`@(**

RF/$!3MFl==7u*o\"F/7$$\"3]2]Y*)z`fZF/$!3ccVi59#>O\"F/7$$\"3)zzj!>AKRaF

/$!3#z%ee!pYQ4\"F/7$$\"39>KKRoI%4'F/$!3s<h,P[W#e)F>7$$\"3?1)[rwLeY(F/$

!3%zSAkHYsR%F>7$$\"3aB%*fuM/!\\)F/$!3QrK/XYJ%*>F>7$$\"3@q\\\"p0FtJ*F/$

!3s]+2<lK(*fF87$$\"3M))pTB#)[9)*F/$!3'[Da7dJ?W)F2F'-%'COLOURG6&%$RGBG$

\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fcal-%%VIEWG6$%(DEFAULTGFhal" 1 2 0 

1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "" 0 "" {TEXT 262 14 "Exemple 1.10 :" }{TEXT -1 505 "\n

Soit la courbe x(t) = t + (1/t) , y = t + 1/(2t^ 2) .\n1) I = R - \{0

\}\n2) x'(t) = (t^2-1)/t^2 , y'(t) = (t^3-1)/t^3\n4) tableau des varia

tions\n5) asymptotes\nLes branches infinies sont pour t    \\to  \261

\\infty et t \\to 0 . Si t \\to 0 , alors y/x ~ 1/2t ->\\infty. La\ndi

rection asymptotique est la droite verticale x = 0 (axe des y ), et da

ns les deux cas\nt \\to 0, t < 0, t \\to  0, t > 0 , comme x et y tend

ent vers l\222infini, et que y/x \\to \261\\infty, il y a\nune branche

 parabolique dans la direction de l\222axe Oy ." }}{PARA 0 "" 0 "" 

{TEXT 261 15 "Remarque 1.3 :\n" }{TEXT -1 565 "La phrase \224branche p

arabolique\224 est sur cet exemple pr\351cise car si t \\to 0 ,\ny ~x^

2/2 . La parabole asymptote est y = x^2/2 . Si t \\to \2611, on a y ~

\030 x donc la direction\nasymptotique est y = x . Comme y-x = -1/t + \+

1/2t^2  on voit que l\222asymptote est la droite\ny = x .\n6) points s

tationnaires\nL\222unique point stationnaire est pour t = 1 . On a x''

(t) = 2/t^3 , y''(t) = 3/t4 , et x'''(t) =\n-6/t^4 , y'''(t) = 12/t^5 \+

. Donc (x''(1), y''(1)) = (2, 3) , et (x'''(1), y'''(1)) = (6, 12) vec

teur non\nproportionnel \340 (2, 3) . On a un rebroussement de 1-\350r

e esp\350ce.\n7) graphe" }}{PARA 0 "" 0 "" {TEXT -1 0 "" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 477 "##################################

####    Exercice \n#\351tudier les branches infinies\n\nrestart:with(p

lots):\nB1:=plot([t+(1/t), t+1/(2*t^2), t=-5...-0.2],color=red, scalin

g =CONSTRAINED\n):\nB2:=plot([t+(1/t), t+1/(2*t^2), t=0.2..5],color=bl

ack):\nB21:=plot([t, t^2/2, t=-5..5], color=blue):\nB3:=plot([2+2*t, 3

/2+3*t, t=-5..5],color=magenta):\n#B31:=plot([t^2/(t-1), t/(t^2-1)], t

=1.1..10):\n#B:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptot

e oblique\ndisplay(B1,B2, B21, B3);\n\n" }}{PARA 7 "" 1 "" {TEXT -1 

50 "Warning, the name changecoords has been redefined\n" }}{PARA 13 "

" 1 "" {GLPLOT2D 607 607 607 {PLOTDATA 2 "6)-%'CURVESG6$7_o7$$!3;+++++

++_!#<$!3W++++++!)\\F*7$$!3O&QH'e\"['*4&F*$!3[c[gC'4X([F*7$$!3&z-`m-%[

7]F*$!3OLZ%=jwEy%F*7$$!3_utP-zj9\\F*$!3iSMci[MzYF*7$$!3GZx0\")pM;[F*$!

3g>s)p5j_d%F*7$$!3O,V&R8S(=ZF*$!3kL)oGE0;Z%F*7$$!3EyP;>EXGYF*$!3=;k\")

*GKaP%F*7$$!33$p&eX*)=NXF*$!3Usc`AWxvUF*7$$!3MjNU%*=**QWF*$!3#HktJo=E<

%F*7$$!3HSQwy=QVVF*$!3o)3*owUppSF*7$$!3[e-d6xMXUF*$!3WpD))e%4P'RF*7$$!

3_o#[>o\"GfTF*$!37V6<l>DqQF*7$$!3]c+GKLtiSF*$!3#4WH1\\4\\w$F*7$$!3q()H

!=5#=mRF*$!3%=\\#)p,z*eOF*7$$!3i%oe9<UN(QF*$!3webtN4tcNF*7$$!3Iv:Y&p*y

*y$F*$!37)*4#o8CPY$F*7$$!3EeVZELq!p$F*$!3[@@.1T\"HN$F*7$$!3^TCd?(Hsg$F

*$!3%GD7h2Q)eKF*7$$!3h-Y$R\")=2^$F*$!3w^D&y[P\"\\JF*7$$!3nUbs#RoeU$F*$

!3W$y%f-Hw^IF*7$$!3o(p')y'>YLLF*$!39)R(z;XfWHF*7$$!3%=\")G`h1iC$F*$!3,

k*RS5w@%GF*7$$!3uMdN\\_,cJF*$!38\"yf#=I([t#F*7$$!37Wn*H5SS2$F*$!3!QKJo

]!)ej#F*7$$!3?%=%)eXMm)HF*$!3*))3)3[$R&GDF*7$$!3;+\"3Xo&4(*GF*$!3xhZFp

(>jT#F*7$$!3\\x%oGH>.#GF*$!3:'eJBXJzJ#F*7$$!3CpuZ\\mxQFF*$!324PuMz!3@#

F*7$$!3%*>aOR)Qil#F*$!3_EG9`\"G!*4#F*7$$!3AJ[Be'3ud#F*$!3I<r0uiO))>F*7

$$!3V#3>Hw6K]#F*$!3-7u@1D\")z=F*7$$!3DlG:hegBCF*$!3O*z5>G'>d<F*7$$!3-Y

8tmz)\\N#F*$!3.;S@sprW;F*7$$!3]))37!))>`G#F*$!3]gO@,Kh@:F*7$$!3pXdz?x)

fA#F*$!3Q(z\\.>-nS\"F*7$$!3])QkXz!3m@F*$!3i(=&RU'4kF\"F*7$$!3)zW%=-<V:

@F*$!3U(o!e*p#3[6F*7$$!3G@mt(H$yp?F*$!3d/%eMO2h+\"F*7$$!3+=1K>!QT.#F*$

!3_U9#z!))4p&)!#=7$$!36Ib_?\\z>?F*$!3$*>F#H$y%[t(Few7$$!3X<8$Rli*3?F*$

!3?a1t[\"zZ&oFew7$$!3yC5(R=LB+#F*$!3Y0\\\"[qE_&fFew7$$!35=G\"[3+++#F*$

!3%R@%oZ]<%*\\Few7$$!3-8PI[@w-?F*$!3,,e*=NeR$RFew7$$!3()oKoB'3;,#F*$!3

3?2\"y2mtx#Few7$$!3>q>`O2ZF?F*$!3QTaSqLp6:Few7$$!3iQv6*[P<0#F*$!31_FH$

f[**o*!#?7$$!3c*QhGl!GC@F*$\"3ECJS#H[=/$Few7$$!3erB8%3B0F#F*$\"3ns'[qH

l3,)Few7$$!3WZm_A\"3vO#F*$\"3RPi\"R4W35\"F*7$$!3)e)p)))>M=\\#F*$\"3WS.

WqA]v9F*7$$!3[6,rp:AkEF*$\"3yAe,:P#[*>F*7$$!3_&[;$*\\qH*GF*$\"3g;!pJ@c

Fq#F*7$$!3s,f78o-HIF*$\"3Dho'epC$RJF*7$$!3#f,&z!pKr=$F*$\"3'[!4Z>w%Qm$

F*7$$!3+-V*=&H<sLF*$\"3yQ#>m+WKI%F*7$$!3E$HAFO!f!f$F*$\"3mm7It#yb4&F*7

$$!3V%R&f=!\\Ys$F*$\"3U!pzNhKGg&F*7$$!3)[)>uXF\\sQF*$\"3GSK#\\Hw6='F*7

$$!3AGvd9Y:OSF*$\"3t\\:8Yr#\\%oF*7$$!3\"z8(Qe\")3=UF*$\"3dQ*yo&y>7wF*7

$$!3+o\"fa*>G@WF*$\"3,vM@x,<1&)F*7$$!3CX](*4TT\\YF*$\"3)3`'f'p(*ob*F*7

$$!3-yZyc-AuZF*$\"3'*\\T!*>KH:5!#;7$$!3?p1-!yiq!\\F*$\"3E%=g)\\.R!3\"F

d_l7$$!3')[!\\'REq[]F*$\"3Ud/R)e&o^6Fd_l7$F($\"32++++++I7Fd_l-%'COLOUR

G6&%$RGBG$\"*++++\"!\")$\"\"!Fj`lFi`l-F$6$7]o7$$\"3;+++++++_F*$\"3%***

**********p7Fd_l7$$\"3!4$)onJO#[]F*$\"3g-b<*[bF>\"Fd_l7$$\"3FIJfC*)=1

\\F*$\"3BzK]*>sD7\"Fd_l7$$\"31J?'3\"**)Hx%F*$\"3G\"Qkty@'e5Fd_l7$$\"3W

`g5V<(yk%F*$\"3'>Cra!R>+5Fd_l7$$\"3[yEtkJ:IXF*$\"39nxaFfwm%*F*7$$\"3Yi

B)QSF#>WF*$\"3w+i!yj.a(*)F*7$$\"3!fQ*fkAb9VF*$\"3\"3ra.@_K_)F*7$$\"3+!

oK)e<k:UF*$\"3jA#H:#**H1\")F*7$$\"3]Za\"p=5M.%F*$\"3Q2FF;SPktF*7$$\"3C

/P4:S_pQF*$\"3xp&oW50js'F*7$$\"3:hozBW^@PF*$\"3!*4Nw=F)Q<'F*7$$\"3KFdJ

hlL(e$F*$\"3qv`cQ&>Fp&F*7$$\"3y&*[&pJ#*=Q$F*$\"3q&HEFQ#R#*\\F*7$$\"3We

h4BO61KF*$\"3LGW%*3dUGWF*7$$\"3KnLT-*oX0$F*$\"3qkD&Q#*p&oRF*7$$\"3Xae)

**GwI#HF*$\"3+A\"o6yu&*e$F*7$$\"3C'=ciWOZo#F*$\"3q#fH!ov\"4&HF*7$$\"3#

3\\fF(G\"f]#F*$\"3=!GDyS<Q^#F*7$$\"3C'QW+lz\"pBF*$\"3,Qh'[\\h]?#F*7$$

\"3'*o3LHNskAF*$\"3;wJf'=C\\)>F*7$$\"3oG)Q%*p(zC@F*$\"3O3f!='[Z8<F*7$$

\"3=L%o\\&Gq]?F*$\"3=/%\\$)\\TCe\"F*7$$\"3<#3Qc6u<,#F*$\"3v&oencN$=:F*

7$$\"360]O/4++?F*$\"3HHx(pN,+]\"F*7$$\"3b[Oc*>(=4?F*$\"3pk!p\"*4hL^\"F

*7$$\"3kpC/bR'[.#F*$\"3%Qb:CxI$\\:F*7$$\"3mH)3()G!)z1#F*$\"39wxP7&)=%f

\"F*7$$\"3RO#QM@4X6#F*$\"3yY%=//#Rb;F*7$$\"3y::@DG7p@F*$\"3v?J6==LD<F*

7$$\"3u$pZ$4B!yA#F*$\"3;pu>$)oy)z\"F*7$$\"3s_Gi&\\P`G#F*$\"3;*\\:&3*z%

p=F*7$$\"3#GozwEU\"eBF*$\"3cp@0i+Ud>F*7$$\"3Jl23^i(HU#F*$\"3J\")yC2tbM

?F*7$$\"3O$4(*=0\"[,DF*$\"3>`.*4pFn7#F*7$$\"3CIR%4$[NtDF*$\"37/&Qu\"o5

5AF*7$$\"3)**[#*GkIWl#F*$\"3-#R#4kY<.BF*7$$\"3#=xRfj8Nt#F*$\"3k+@**)p

\"3$R#F*7$$\"3pLRTO\\t<GF*$\"3%e1,1o/!)[#F*7$$\"3iI.*4SHk*GF*$\"3!=;8o

t?gd#F*7$$\"3GLv3_pf#)HF*$\"3#e_v1DI<n#F*7$$\"3y?sr+]NtIF*$\"3e$GWr;q=

x#F*7$$\"37/-\"[-*G`JF*$\"3'He*fy*e&fGF*7$$\"34w))o18\\SKF*$\"3sjy:#yK

Z&HF*7$$\"3G$HODwO9L$F*$\"31['p(Q3]`IF*7$$\"3)QveRbp6U$F*$\"3E<\"QM(p]

]JF*7$$\"3Z7*ya:R'3NF*$\"3/YUXw'zYC$F*7$$\"3RcfM-tV1OF*$\"3-I\"e#R0c\\

LF*7$$\"3-H@*\\xn[p$F*$\"3U5*)faG0WMF*7$$\"3]-\"zq]9)*y$F*$\"3Iv?e%ew^

a$F*7$$\"3gay`&*HGwQF*$\"3GZ9$Q;&*pj$F*7$$\"3/yZr!Q[7(RF*$\"3jR$z6Ndvt

$F*7$$\"3MPcUrS)41%F*$\"3;\">-4(HLKQF*7$$\"3?&\\/l'y9bTF*$\"3g$G0-kW:$

RF*7$$\"3;437^LaZUF*$\"3J^.@Y/nGSF*7$$\"3ecay=(*fWVF*$\"3A#*o\"4#[ZITF

*7$$\"3!\\55i\"*p$QWF*$\"3C&Ql`#>jGUF*7$$\"34ym9>,aMXF*$\"3&o'eX_06HVF

*7$$\"3Lo+b!Gr,j%F*$\"3<kop:p%)GWF*7$$\"3AT%\\UVd#=ZF*$\"3;lZ]Tic?XF*7

$$\"3+nK,&[Y%>[F*$\"35Y#p!=WwDYF*7$$\"39K*p1G[,\"\\F*$\"398>bO#>*>ZF*7

$$\"3@csf$QZq+&F*$\"3*=M0mBp.#[F*7$$\"3)QX]prm**4&F*$\"3Rc`1\"Hnl\"\\F

*7$F_al$\"3d************>]F*-Fc`l6&Fe`lFj`lFj`lFj`l-F$6$7S7$$!\"&Fj`l$

\"3+++++++]7Fd_l7$$!3YLLLe%G?y%F*$\"3'Q\\:)3)*QV6Fd_l7$$!3OmmT&esBf%F*

$\"3wFV;)H%\\a5Fd_l7$$!3ALL$3s%3zVF*$\"3Gvz6'\\\">)e*F*7$$!3_LL$e/$QkT

F*$\"3Gc?@wI/r')F*7$$!3ommT5=q]RF*$\"3+kZT(RAS!yF*7$$!3ILL3_>f_PF*$\"3

*4I?%zJ(4/(F*7$$!3K++vo1YZNF*$\"3!)*4k\")fQAH'F*7$$!3;LL3-OJNLF*$\"3W

\\577%e@c&F*7$$!3p***\\P*o%Q7$F*$\"3-hdz2(4#z[F*7$$!3Kmmm\"RFj!HF*$\"3

$Q)fx`%pLA%F*7$$!33LL$e4OZr#F*$\"3y.-,Ng*[o$F*7$$!3u*****\\n\\!*\\#F*$

\"3R-)e!RYiAJF*7$$!3%)*****\\ixCG#F*$\"3u>GJa?&[g#F*7$$!3#******\\KqP2

#F*$\"3u-`U!oh-:#F*7$$!39LL3-TC%)=F*$\"358z6=z=v<F*7$$!3[mmm\"4z)e;F*$

\"3E7WQ?*RfP\"F*7$$!3Mmmmm`'zY\"F*$\"3/+k')e6Yx5F*7$$!3#****\\(=t)eC\"

F*$\"3E>.6bg<hxFew7$$!3!ommmh5$\\5F*$\"3@.pC^QE0bFew7$$!3S$***\\(=[jL)

Few$\"3?@<;b]tuMFew7$$!3)f***\\iXg#G'Few$\"3C)GPW+cN(>Few7$$!3ndmmT&Q(

RTFew$\"3Y$>!o'f<(o&)!#>7$$!3%\\mmTg=><#Few$\"3APEc6_heBFi\\n7$$!3vDML

Le*e$\\F^z$\"3m8f(QQ`\"=7!#A7$$\"3!=nm\"zRQb@Few$\"3,yT#)[+%GK#Fi\\n7$

$\"3_,+](=>Y2%Few$\"3$per:wg7I)Fi\\n7$$\"3summ\"zXu9'Few$\"3K:S2)[a&*)

=Few7$$\"3#4+++]y))G)Few$\"3-8\")QR`FNMFew7$$\"3H++]i_QQ5F*$\"3#H(f)ow

>7R&Few7$$\"3b++D\"y%3T7F*$\"3t3=DrrX,xFew7$$\"3+++]P![hY\"F*$\"3s]D$R

.&zu5F*7$$\"3iKLL$Qx$o;F*$\"3)*)34maT<R\"F*7$$\"3Y+++v.I%)=F*$\"3?rDh^

RHv<F*7$$\"3?mm\"zpe*z?F*$\"3i'f>D49J;#F*7$$\"3;,++D\\'QH#F*$\"3KIE2Z

\"34j#F*7$$\"3%HL$e9S8&\\#F*$\"3>q`Ovo%G6$F*7$$\"3s++D1#=bq#F*$\"3y5^<

#Q9*fOF*7$$\"3\"HLL$3s?6HF*$\"3nyf#\\qjvB%F*7$$\"3a***\\7`Wl7$F*$\"3%*

RY%HNSw)[F*7$$\"3enmmm*RRL$F*$\"3%*p'o1&yddbF*7$$\"3%zmmTvJga$F*$\"3Mo

\"z2gqrG'F*7$$\"3]MLe9tOcPF*$\"3)e+N5qZ^0(F*7$$\"31,++]Qk\\RF*$\"3;:9#

4FV)*z(F*7$$\"3![LL3dg6<%F*$\"3WOt$QD!H*p)F*7$$\"3%ymmmw(GpVF*$\"3G)\\

rRzP`a*F*7$$\"3C++D\"oK0e%F*$\"3wl**>#)R1\\5Fd_l7$$\"35,+v=5s#y%F*$\"3

S_'fr,@P9\"Fd_l7$$\"\"&Fj`lFiem-Fc`l6&Fe`lFi`lFi`lFf`l-F$6$7S7$$Fh`lFj

`l$!3+++++++]8Fd_l7$$!3!pmmm\"p0kvF*$!39++]P&3YG\"Fd_l7$$!3uKL$3<XZ=(F

*$!3++]iv<rF7Fd_l7$$!3WmmmT%p\"enF*$!3)****\\iTDP;\"Fd_l7$$!3/nmm\"4m(

GjF*$!39++v8\\J*4\"Fd_l7$$!3OLL$3i.9!fF*$!3#***\\7V0@N5Fd_l7$$!3fmm;/R

=0bF*$!3W***\\i&exd(*F*7$$!3k++]P8#\\4&F*$!3(4+]i+#QU\"*F*7$$!3Kmm;/si

qYF*$!3/***\\i!3%f])F*7$$!3Q****\\(y$pZUF*$!3%****\\7oS:(yF*7$$!3jKLL$

yaE\"QF*$!3&*)****\\<#)*=sF*7$$!3<mmm\">s%HMF*$!3q****\\(G3Uk'F*7$$!3]

******\\$*4)*HF*$!3!))****\\-\\r*fF*7$$!3o******\\_&\\c#F*$!33*****\\(

GVZ`F*7$$!3%)******\\1aZ@F*$!3u*****\\(4J@ZF*7$$!3Imm;/#)[o<F*$!3!****

\\iIKF:%F*7$$!3%HLLL=exJ\"F*$!3')*****\\FPmZ$F*7$$!3aELLLtIf$*Few$!3)*

)******4'*Q!HF*7$$!3M)****\\PYx\"\\Few$!3v***\\i&>mPAF*7$$!3MhLLLL7i)*

Fi\\n$!3U+++]=$zk\"F*7$$\"3?8++DOIFLFew$!3-)**\\iX/4+\"F*7$$\"3-3++v3z

MuFew$!3)z)**\\(o8y%QFew7$$\"3Yomm\"H_?<\"F*$\"3+F++vVy!e#Few7$$\"3-nm

;zihl:F*$\"3?0+](=WU[)Few7$$\"39LLL3#G,*>F*$\"3s****\\7B>&[\"F*7$$\"3O

ML$ezw5V#F*$\"3a,+v$>:m9#F*7$$\"3I++]PQ#\\\"GF*$\"3X++DcdQAFF*7$$\"3%

\\LL$e\"*[HKF*$\"3T-+]PPBWLF*7$$\"3=++++dxdOF*$\"3G+++]Nm')RF*7$$\"3e+

++D0xwSF*$\"3)3++vyb^h%F*7$$\"35,+]i&p@[%F*$\"3k,+vVVDB_F*7$$\"3++++vg

HK\\F*$\"3+++]7TW)*eF*7$$\"3ElmmmZvO`F*$\"3*y*****\\@80lF*7$$\"3%4+++v

+'odF*$\"3U,++D6!H:(F*7$$\"3UKL$eR<*fhF*$\"3j)**\\P4w)RxF*7$$\"3K-++])

Hxe'F*$\"3].++vZf\"Q)F*7$$\"3!fmm\"H!o-*pF*$\"3u***\\P/-a)*)F*7$$\"3X,

+]7k.6uF*$\"3G,+v=Yb;'*F*7$$\"3#emmmT9C#yF*$\"3z****\\i@OB5Fd_l7$$\"33

****\\i!*3`#)F*$\"3')**\\PfL'z3\"Fd_l7$$\"3;NLLL*zym)F*$\"3G+++!*>=]6F

d_l7$$\"3'eLL$3N1#4*F*$\"3Q++DE&4Q@\"Fd_l7$$\"3,pm;HYt7&*F*$\"3O+]P%>5

pF\"Fd_l7$$\"37-+++xG**)*F*$\"3K+++bJ*[L\"Fd_l7$$\"3'pmmT6KU.\"Fd_l$\"

3W++Dr\"[8S\"Fd_l7$$\"3eLLL`v&Q2\"Fd_l$\"3O+++Ijyg9Fd_l7$$\"30++DOl5;6

Fd_l$\"32+]P/)fT_\"Fd_l7$$\"3A++v.Uac6Fd_l$\"3M+]i0j\"[e\"Fd_l7$$\"#7F

j`l$\"3+++++++];Fd_l-Fc`l6&Fe`lFf`lFi`lFf`l-%(SCALINGG6#%,CONSTRAINEDG

-%+AXESLABELSG6%Q!6\"F]eo-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbeoFbeo" 1 2 

0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2

" "Curve 3" "Curve 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT -1 95 "#####################     FEUILLE \+

N2 237\n######################################    Exercice 1.\n" }

{TEXT 256 11 "Exercice 1." }{TEXT -1 186 " D\351terminer les points si

nguliers de la courbe plane d\351finie sur R par\nt \\mapsto (t^2 +t^3

, t^4 +t^5). D\351terminer s\222il s\222agit de points de rebroussemen

t de premi\350re\nou de seconde esp\350ce." }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 47 "resta

rt:plot([t^2+t^3,t^4+t^5, t=-1.3...1.01]);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7Z7$$!3'*)***********

p]!#=$!3!)**********Ho&)F*7$$!3?^/M\\fc)*QF*$!3#f,2Dj%3)3'F*7$$!3]gSQR

!zH*HF*$!3/%=`t`F>N%F*7$$!396VGF3M%4#F*$!38'*R=0o\\,GF*7$$!34719i!G3J

\"F*$!3@lh^\"3tig\"F*7$$!3zY\\>:a;Wk!#>$!3))yw$eky!3sFD7$$!3bEQ3t*=J@

\"FD$!3,%3Z4:P?C\"FD7$$\"3'3kQO]wbI$FD$\"3UFO5VJ\"[2$FD7$$\"3M'zgEH$>&

3(FD$\"3^DK.(eLy$fFD7$$\"3\"))3!\\0Ky,5F*$\"3(=lL$zs\\BvFD7$$\"3%*>be^

6&QA\"F*$\"3Eyxj+3Jc\")FD7$$\"3Sz\"[,@\"*zH\"F*$\"3#)H\"[Cu.y=)FD7$$\"

3as&GWd*ee8F*$\"3C@i50!f\"*4)FD7$$\"3h#)yb(>;9T\"F*$\"3or>-gR))zyFD7$$

\"35]XsZC$)[9F*$\"3[YH'=t+%evFD7$$\"3W!HrAun6[\"F*$\"3m5YQ91u$p'FD7$$

\"3SW0.\\k3k9F*$\"3Ie#)\\;%\\:q&FD7$$\"3n`Mci@F89F*$\"3Ov&=fH<&eZFD7$$

\"3yv+V!*=I;8F*$\"3QV0d*\\MCn$FD7$$\"3XvX*f9E!47F*$\"3[`7EVnQLGFD7$$\"

3))f5Ib`Xi5F*$\"3sITJ.p9!*>FD7$$\"351,H%pCN>*FD$\"3o6UJ:poz8FD7$$\"3%R

?(QJ,h[vFD$\"3$yu9'Gw)=g)!#?7$$\"3eUaG$>+`(fFD$\"3rO(\\*Q-nH]Ffr7$$\"3

+\"p$Rd>!pR%FD$\"3OZaf\\g)ea#Ffr7$$\"31Qb\"z&3ulIFD$\"3oc(RnA(zn6Ffr7$

$\"3,X*R%4YeB=FD$\"3[W_\"=d@Y*Q!#@7$$\"3=:.k<O(>?)Ffr$\"3(oEAIkT^V(!#A

7$$\"3gXu#)*[4nX#Ffr$\"3%QY%z!)3%*ej!#B7$$\"3&*y9<l3@P*)Fgt$\"3#)3=#R$

)f8,)!#G7$$\"3?^*zZf=,E#Ffr$\"3q\\rNJvG\")[Fgt7$$\"3e#f8v!e_`)*Ffr$\"3

CPl(ezBz'))Fat7$$\"3[SKvJL3#H#FD$\"3M!*e_=tj,YF[t7$$\"3=Ac[r`txWFD$\"3

C+-[C*)oz;Ffr7$$\"3=GUBERAorFD$\"3,j?Zo^]UTFfr7$$\"3w=os%zmr3\"F*$\"3O

&p\"4Z%>.;*Ffr7$$\"3?]d3%=WH]\"F*$\"31&[FD$)>9p\"FD7$$\"3%e!=m=H\\^?F*

$\"3nh5\\uU(*QIFD7$$\"31B*p00zNm#F*$\"3)=a`a%o_c\\FD7$$\"3-n1?bB]4MF*$

\"3'4H\"*H`lY&yFD7$$\"3[0Qc)z`,D%F*$\"3CygjI>e#=\"F*7$$\"3i?bqr;Gb_F*$

\"3E!o1mkT5v\"F*7$$\"3MjOtV10^jF*$\"3w)3#fm<*>[#F*7$$\"3h/wbl_>3wF*$\"

3SS_G8\")edMF*7$$\"3%pzFi-4#)**)F*$\"3'4ytxO$***p%F*7$$\"3a&oW'*>?2/\"

!#<$\"37\"z\"=KXJGhF*7$$\"3**H&fVuit7\"F\\z$\"3%Q)4=7uc)3(F*7$$\"3eu?1

,*G%=7F\\z$\"3OZrC!yHN;)F*7$$\"3C%fgSM4PI\"F\\z$\"3.FhFF)R,B*F*7$$\"3[

#)*RS%3o#R\"F\\z$\"3%fEo([fOS5F\\z7$$\"3g0Bd#o*o\"\\\"F\\z$\"3MwO)yWH

\"y6F\\z7$$\"3'pHJ6Sj]f\"F\\z$\"3WW4Ghb*)H8F\\z7$$\"3E\"zu!*)Q<)p\"F\\

z$\"3a%*ed\"p7#*[\"F\\z7$$\"3AS\\@i#Ra!=F\\z$\"3]nK7e#HKm\"F\\z7$$\"3%

Q`L;ZHa#>F\\z$\"3y:'[FuOx'=F\\z7$$\"3#*********4S]?F\\z$\"3Q++5gSh\"4#

F\\z-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fi]lFh]l-%+AXESLABELSG6$Q!6\"F]^

l-%%VIEWG6$%(DEFAULTGFb^l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 53 "######

################################    Exercice 2." }}{PARA 0 "" 0 "" 

{TEXT 257 11 "Exercice 2." }{TEXT -1 341 " D\351terminer les points si

nguliers de l\222astroide A (cf. exercice 4, feuille\n1), leur esp`ece

, et la tangeante `a l\222astroide en ces points. V\351rifier que la d

istance\nentre les points d\222intersection de la tangente en un point

 r\351gulier M(\\theta) \\in A avec\nles axes est constante. En d\351d

uire une construction g\351om\351rique alternative de\nl\222astroide.

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "simplify(sin(3*t)-3*sin

(t)+4*sin(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "expand(cos(3*t));simplify(cos(3*t)+

3*cos(t)-4*cos(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"%\"\"

\")-%$cosG6#%\"tG\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 "" }

{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (cos(t))^3, t=0..2*Pi]);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7in7

$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!

#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F

2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2

$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"[

'F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!

*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**

F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%******!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K

&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUGs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#

o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXUzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1Sk

F2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$

!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$

!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`

7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!

*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3e

PWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%

fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y

1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_

A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr

,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$

F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$

$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$

$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3

Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H

:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gmp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$

!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$

$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3A

Qf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3

/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)

HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3

&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3GMDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"

#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 52 "taylor( cos(t)^3,t=0, 5 );taylor( s

in(t)^3,t=0, 5 );" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"\"\"\"\"

!#!\"$\"\"#F)#\"\"(\"\")\"\"%-%\"OG6#F%\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"\"\"\"$-%\"OG6#F%\"\"&" }}}{EXCHG {PARA 0 ">

 " 0 "" {MPLTEXT 1 0 72 "with(VectorCalculus):\nArcLength( <(sin(t)^3)

, (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

#\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 182 "with(plots)

:\nn:=3;\nP1:=plot([ cos(t), sin(t),t=-Pi..Pi], color=green):\nP2:=plo

t([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t)

),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Wa

rning, the name changecoords has been redefined\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uB

O1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/[

'e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!f$4U7]F17$$!3H9yQN?D/z

F1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.

A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4

bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt6

4**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"3S#ox^N#[i8F1$!39p$y\"

)GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3

E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(

zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F1

7$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$

\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"

3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$

\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"

3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%zF1$\"3e7-xlUCrgF17$$

\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"3/fkK&eGL'zF17$$\"3!

)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$

\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F

17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;*

*F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F1

7$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$

$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!

3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3

--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"3#\\(3@5t'4O\"F17$F($

!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!\")F^[l-F$6$7cv7$$!3:L

LLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$ydliGoLF1$!3c^v#\\hXNO\"F17$$!3mag

\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q(HmDj$F1$!3Y,5)Q>3([RF17$$!3AJ8%

pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,0%F1$!37h9s$zSL+'F17$$!3Q(4R<J0*

oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1$!3qT\")zoZ#[W(F17$$!3A(eJ'H\"4,

o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!3#z![\"*fKlx$)F17$$!3y0_ON_7r\\F

1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3a-<'**[SOl)F17$$!3M*Q)z&G#R(*\\F

1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#e.5[&)z[h)F17$$!3\">`cyM=!>\\F1$

!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6EGAI[#)F17$$!3%)*yQ/[\\pQ%F1$!3Ko

POS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=xsF17$$!3N&y-x28XI$F1$!3/ORGR%3z

j'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$!3M%=x<AvNp\"F1$!3u'*=Tpv=$>&F17

$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3kki$)))y68NFbbl$!3Cp)R;f6!)p$F17$

$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3G>:'>p(y$[#F1$!3(yXMlf**QV#F17$$

\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$\"3#p\\`\\j'QeYF1$!3!\\Wew8YQS\"

F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbbl7$$\"380$ot1f/u'F1$!3;<fQCK>\"[

'Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RFbbl7$$\"3>Ds4\"QZfV)F1$!3m+k\\nF

'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&oGO(y#Fcs7$$\"3SH&Q&o1')****F1$!3

+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3CUj$*o2hpCFcs7$$\"3'*[Pzc7R+&)F1$

\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"3?Ah&*40&R&QFbbl7$$\"3r&))yS_%H6

nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1$\"3\"4Ch#z,V>5F17$$\"377Q1l\"*Q

\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVMF1$\"3;c;\"Hr$z[>F17$$\"37[B]#[$

y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q8F1$\"3'y71#47MzIF17$$\"3;lAMa3A

fKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(Fbbl$\"3))3P'\\E*RjWF17$$!3H2RVi0

9K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$\"3751\")p0AsfF17$$!3S)RXo1a_M$F

1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"3%*3sX;W2gyF17$$!3Z@MwD5\\J\\F1$

\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`fV&>:[i)F17$$!3s3q#4XI))*\\F1$\"

3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3A\\9AE7@]')F17$$!3))y96rt;n\\F1$

\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I#[/AZ1vO)F17$$!3g8wFMJ5yYF1$\"3u

snFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#3(QuF17$$!3i'fu,H\"ymUF1$\"3#ek#

))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;CORd*fF17$$!3Ie'pJhU.%QF1$\"3G4yM

C#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)*QF17$$!3%3e1&>BpgMF1$\"3'R!*oQL

QOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F17$$!3N^')G4:0MLF1$!3SG67)Hbq&>F

bbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F17$$!3Cs)*H/[!oX$F1$!3[@D@N18aDF

17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!3)[\\y/2hMw$F1$!3k)=gz4#))3ZF17$

$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3y%Q>b>TZD%F1$!3Z_.aQy2TnF17$$!3d

tjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+R!HZF1$!3G**e:4-Q$3)F17$$!3Qw'=f

#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJx\\F1$!3z$fzDG%z=')F17$$!31T0o41

^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\F1$!3Q*yk;\\[`l)F17$$!39S'f947W(

\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F1$!3iVk`xkvX&)F17$$!3/HzqFyn4WF1

$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%z*>oTXqmF17$$!3JBT\\GoQJEF1$!3#f

^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1aw\"*zG&F17$$!3$o`6MP69%))Fbbl$!

3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'H/1=')o%QF17$$\"3W^f(4*>h_7F1$!3

U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjHui'zoY#F17$$\"3ktZ;<*Gbg$F1$!3_'

4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*oN\"F17$$\"3O<=t9_u*z&F1$!3SoSBQ@

@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[tT'Fbbl7$$\"3rjmwVkyKwF1$!3U;f()>

\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w*H>#Fbbl7$$\"3mEe$*y-]m&*F1$!3t]

D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&=K4\\a%o#!#C7$$\"3(ya<5?'))4'*F1

$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1$\"3**4qP.omW@Fbbl7$$\"3We'RBg_.

o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF1$\"3C[5jaoz&='Fbbl7$$\"3O9\"HY)

=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b)p2\"\\F1$\"3LGE&4%>A+8F17$$\"3;

x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3ig&pG-CIk#F1$\"3#*H*z)RR'*\\BF17$

$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$\"3)H*zZ2kXcSFbbl$\"35ORK^cOiOF1

7$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$$!3GW\"o-p/?l\"F1$\"3mpQSaJZf^F1

7$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3C#p!=(H-qF$F1$\"3\\Z*>xjr0h'F17$

$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e1H>Qr2**[F1$\"3KqxXdUa-&)F17$$!3

W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"4]Be6*\\F1$\"3MdR')z\"=ak)F17$$!

37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3i$)f$e23f)\\F1$\"3m$*[([u*zM')F1

7$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$$!35+vaJc<YZF1$\"3240!=DXS7)F17$

$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i`AnFe1qUF1$\"3;55A?py\"z'F17$$!3

j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'oPy1x$F1$\"3C!>@dM#zYZF17$$!3o%Rn

4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(zW$F1$\"3#H?Z5;l>Y#F17$$!3#G\\&*>

K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOLLF1$!3?AWZ\\=[*H%Fcs7$$!3YFh$QuI

)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F1$!3&RP=DsOwq#F17$$!3\"48<6HoJj$

F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]k'Q/'*)*p4&F17$$!3G_Vd$*eTbSF1$!

3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3_='[$[cNGoF17$$!37'*Q$Hd0A]%F1$!

3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%H!fSFq,)F17$$!318POf(oV([F1$!3r(

H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foLS9i)F17$$!3)*o9TVoq)*\\F1$!3)f$R

m-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp,l)F17$$!3%*=&o!3Y\\i\\F1$!39$fV

@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R72&)F17$$!33Jq*o#G=!R%F1$!3X$=lS&

*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'F17$$!3[`\"***)3J0o#F1$!3Z!)e(G>

TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17$$!3em_\\Kz/%**)Fbbl$!3'*fUm47ju

XF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF17$$\"3JkAev.*f@\"F1$!37'y=$)*>)

G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17$$\"3I.!ye4uJZ$F1$!3\"zl9B-eW$>F

17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$\"3HSj%H*fCGdF1$!3=mU/Aj_r)*Fbbl

7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$$\"3?OZ+ZX*zs(F1$!3%\\y3Ulo#>PFb

bl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl7$$\"3)e)\\I&\\Pfi*F1$!3%R1(*RiM

HU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw7Q)\\F-7$$\"3aW2wA:\"**f*F1$\"3%

H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-OOge$\\K1#Fbbl7$$\"3Y?$z>]e6l(F1$

\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3Kl;?h*y!\\lFbbl7$$\"39En)HffTo&F

1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$\"3O'e/=v4zV\"F17$$\"3l*)R)z$))f@

NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F1$\"3Gj/Ak)e)\\CF17$$\"3%=xp%z4(p

R\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KPFbbl$\"3CnK9E%GOo$F17$$!3v0gZ`R\\

LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu\"F1$\"3s<n_/$[MB&F17$$!3hMlhQ[sL

EF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1$\"3q[>qco*Gs'F17$$!3GCw>^JhvVF1$

\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3cutH\"eJ?\\)F17$$!3[S<)G_Jc&\\F1$

\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$\"3r^>S+6-X')F17$$!3e9Z[Q%3(**\\F1

$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1$\"3^s5PWASJ')F17$$!3!)pf&=Z]'))[F

1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$\"3!Q$\\J!)G,s!)F17$$!3;u?\\BF*=_%F

1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1$\"3K'f%3(>C?(oF17$$!3uJ9F$zS71%F1$

\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3c2Wr)zo)*3&F17$$!3,EAM'Gv2j$F1$\"37

%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gBt6'pQIo#F17$$!3SCr.ne1oLF1$\"3[=&)>

m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[[l6&F][l$\"#5F)F^[lF^[l-%+AXESLABEL

SG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%%VIEWG6$FfeoFfeo" 1 2 0 1 10 0 2 9 

1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "restart:n:=3;\n(1/n)*int((((diff((

n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((n-1)*sin(t)-sin((n-1)*t),t))^2)

^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 

"" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

#\"#;\"\"$" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 135 "restart;with

(VectorCalculus):\nn:=5;Ln:=ArcLength( <(1/n)*((n-1)*cos(t)+cos((n-1)*

t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>, t=0..2*Pi ) ;" }}{PARA 7 "" 

1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a g

lobal binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protec

ted names have been redefined and unprotected: *, +, ., D, Vector, dif

f, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#LnG#\"#'*\"#D" }}}{EXCHG {PARA 

0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal\n#######################

###############    Exercice 3.\n" }{TEXT 258 11 "Exercice 3." }{TEXT 

-1 535 " Soit C un cercle de centre (1, 0) et de rayon 1.\n\na) D\351t

erminer une \351quation polaire de C.\n\nb) Soit D une droite passant \+

par l\222origine qui coupe C en un point P. \nOn construit sur D deux \+

points M et N distincts tels que d(P;M) = d(P;N) = a,\no\371 a est un \+

r\351el strictement positif fix\351. \nD\351terminer une \351quation p

olaire de\nl\222ensemble \\Gamma_a d\351crit par les points M et N si \+

l\222on varie D (\{\\it lima\347ons de Pascal\}).\n\nc) D\351terminer,

 lorsque a d\351crit ]0;\\infty[,\nl'ensemble des points des courbes \+

\\Gamma_a,\n dont la tangente est verticale." }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 356 "with(plots):P1:=polarplot([2*cos(t)+1,t,t=0..4*

Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t,t=0..4*Pi],color=red):\n

P3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=blue):\nP4:=polarplot([2*

cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=polarplot([2*cos(t)+5,t,t=0..

4*Pi],color=black):\nP6:=polarplot([2*cos(t)-6,t,t=0..4*Pi],color=mage

nta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 

484 484 {PLOTDATA 2 "6)-%'CURVESG6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH)

)H!#<$\"3)G*ROD4_\\?!#=7$$\"3)R@^qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd

*GF/$\"3vV552V&R.'F27$$\"3Q<)G*)4\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GS

fIFF/$\"3YkFt_(p'f%*F27$$\"3&RcG>\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\

7SpDn^#F/$\"3YrwCjn(RA\"F/7$$\"3WWD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3Ns

aJcqfPAF/$\"3mv8`uIfj9F/7$$\"333V?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=G

O7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"37l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3

hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$\"3sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY

*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3B.^N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q

#[A#)F2$\"3Y4oI\")ol'o\"F/7$$\"3/Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3

b5^F2$\"3Ee(G1/yba\"F/7$$\"3&Rq4-B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>

lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7$$\"3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_

q&Qc.+R*!#>$\"3i<TqU+$\\V(F27$$!3o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[

0Me&p9#*Fjr$\"3yEwP(*osbAF27$$!3')3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$

\"3'4<?9Z!G=8F2$!3'QjCWem)><F27$$\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aD

n%\\BG,v%F2$!33;E-q_q!f$F27$$\"3O7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k

3ysdyF2$!3#[nd'[4.KKF27$$\"3$*fQK!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))f

J'y(R*F2$!3p*)fW!=Qa#>F27$$\"3HArG#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!y

lL**F2$!3RFesi**=AmFjr7$$\"3a!ypxgy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI

[qbnCG**F2$\"3[n&oyofX)oFjr7$$\"3'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)

G@-5Jl(y$*F2$\"3EXjn$zfI&>F27$$\"3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$

\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRYHF27$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$

\"3-=d[D;j\")pF2$\"31kAj2$eoa$F27$$\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$

\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF27$$\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$

\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F27$$!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$

$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"p9#F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF

27$$!3g7gi%o7r!)*Fjr$!37`moa*RZD(F27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$

\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC\"F/7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$

$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/7$$\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$

\"33R)pLsY'o#)F2$!3Y:jO\"[H\")o\"F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t

\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22b<F/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/

7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W<F/7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$

$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/7$$\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3M

Ky#=0)y<AF/$!3+S(R3!z-x9F/7$$\"3yO#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>

5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"37Qc!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M

#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$$\"3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3

%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F27$$\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3

;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$\"35@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%

G=v4Mp+*HF/$\"37t?x<N3))=F27$$\"3Q\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=

L'HOzc**GF/$\"3bSR-oJrDfF27$$\"3^!\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UK

T1?DMFF/$\"3%yMb`l\"e+%*F27$$\"3(R_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b

'G#*[vu&=DF/$\"3jW1WI5,A7F/7$$\"313s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3Z

G>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F/7$$\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"

3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7$$\"39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"

3-8JG)4h!f:F/$\"32,!>h)**eQ<F/7$$\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$

\"37F;?,/x#>\"F/$\"3i%o.zcznv\"F/7$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$

\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up\"F/7$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7

$$\"3wO)ps<:$y`F2$\"3S9wGtuLh:F/7$$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/

7$$\"3=436/Sui<F2$\"3wNJYK!3SE\"F/7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7

$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)*=0M(F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F

27$$!3!=YF%o@#)z')Fjr$\"31pD:\\k_g?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=

KFdr7$$\"36L,SI;N.9F2$!36$yQxE=H!=F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF

27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%o\"e$F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F2

7$$\"3)=I(e[VM!4(F2$!3]iwCVca=NF27$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$

\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF27$$\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"
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=q;p$F/$\"3/>)y7RX([@F/7$$!3%)y.?6h;BRF/$\"3aOGbpBi)4\"F/7$F_fu$!3O`Oj
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2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve \+

3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 

168 "Exercice 4. Etudier les branches in\034nies des courbes planes d

\351\034nies par :\n1) t \\marsto ( t^2/(t-1) , t/(t^2-1) ),\n2) (Exam

en de juin 2006) r(\\theta)=1+1/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 594 "######################################    E

xercice 4,1).\n#\351tudier les branches infinies\nwith(plots):\nB1:=pl

ot([t^2/(t-1), t/(t^2-1), t=-5..-1.01],color=red):\nB11:=plot([t^2/(t-

1), t/(t^2-1)], t=-5..-1.01):\nB2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95

..0.8],color=black):\nB21:=plot([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):

\nB3:=plot([t^2/(t-1), t/(t^2-1), t=1.1..10],color=blue):\nB31:=plot([

t^2/(t-1), t/(t^2-1)], t=1.1..10):\nB:=plot([t,(t/2)-3/4,t=-5..12],col

or=magenta): # asymptote oblique\ndisplay(B1,B2,B3, B);\ndisplay(B11,B

21,B31);\n############################################################

####\n\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6(-%'C

URVESG6$7hn7$$!3'pmmmmmm;%!#<$!3ULLLLLL$3#!#=7$$!35?Y(eSZ@3%F*$!3>z#)o

WEPB@F-7$$!3DGx\"z2n'3SF*$!3)yxKnMK&f@F-7$$!3:2Ygv'*4ERF*$!3E9[5nkv,AF

-7$$!3\"3mqt%=1VQF*$!3iS3Aq..YAF-7$$!3elG2'y)\\gPF*$!3!y%)*z!=t>H#F-7$

$!3Qm,n\"*o-%o$F*$!3KPQeGKNOBF-7$$!3wBot$yB\\g$F*$!3'H$pU&[OUQ#F-7$$!3

Ej%R`z.K_$F*$!3$fxCvfjfV#F-7$$!3=t&)G!yR=W$F*$!3Ax6<)R;**[#F-7$$!3WleL

V&\\#eLF*$!3A1B7'y!4[DF-7$$!3!>o!RTOr%G$F*$!3Q#=1,YY<g#F-7$$!3Bu(zM-O?

?$F*$!3kb(y7Gl]m#F-7$$!3J)G+X/Q\">JF*$!3&HnhZQ'*>t#F-7$$!3!y())=+%p$RI

F*$!31B.-x6%**z#F-7$$!3/&)fDm\"Qq'HF*$!3w6;,u?\"['GF-7$$!3]\"GQ14o6)GF

*$!3w%[B'3x@YHF-7$$!3B%)\\\"=-\\&3GF*$!3o/AWs47>IF-7$$!3uB31hrACFF*$!3

\\_#HWz/*3JF-7$$!3#yO%3H8t\\EF*$!3'*o?`')[E$>$F-7$$!31PMZ\\9;oDF*$!3/i

<SVJj\"H$F-7$$!3'3m+4Ac1\\#F*$!3%*pY[t>`\"R$F-7$$!3![sp^it*4CF*$!3_&HZ
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x7$F>$!3iS3Aq..YAFex7$FC$!3!y%)*z!=t>H#Fex7$FH$!3KPQeGKNOBFex7$FM$!3'H

$pU&[OUQ#Fex7$FR$!3$fxCvfjfV#Fex7$FW$!3Ax6<)R;**[#Fex7$Ffn$!3A1B7'y!4[

DFex7$F[o$!3Q#=1,YY<g#Fex7$F`o$!3kb(y7Gl]m#Fex7$Feo$!3&HnhZQ'*>t#Fex7$

Fjo$!31B.-x6%**z#Fex7$F_p$!3w6;,u?\"['GFex7$Fdp$!3w%[B'3x@YHFex7$Fip$!

3o/AWs47>IFex7$F^q$!3\\_#HWz/*3JFex7$Fcq$!3'*o?`')[E$>$Fex7$Fhq$!3/i<S

VJj\"H$Fex7$F]r$!3%*pY[t>`\"R$Fex7$Fbr$!3_&HZgM^H]$Fex7$Fgr$!3Zf+.HWW7

OFex7$F\\s$!3#=-/#=V9RPFex7$Fas$!39]3$43f8)QFex7$Ffs$!3Re)>NU!3:SFex7$

F[t$!3Yf(\\.Z`7<%Fex7$F`t$!3QGF43E=ZVFex7$Fet$!3)eT4Bc$zNXFex7$Fjt$!3q

#Hxv'3EOZFex7$F_u$!3m%)fP4\\4$)\\Fex7$Fdu$!3w4@ZFpbI_Fex7$Fiu$!3t>G0da

'o_&Fex7$F^v$!3H#)oYp]sHeFex7$Fcv$!3w(Q1V<sk?'Fex7$Fhv$!3LLa#=trYh'Fex

7$F]w$!30(Rim-1;6(Fex7$Fbw$!3)f\")y$*oEmo(Fex7$Fgw$!3)GzEP'[\"QT)Fex7$

F\\x$!3CvMi*e#Rz#*Fex7$Fax$!3hu7x9kIS5F-7$Fgx$!3+-CHHzB(=\"F-7$F\\y$!3

gr&y[@*3r8F-7$Fay$!3+GcZ%fZ6o\"F-7$Ffy$!3Ih&3#Hj*>8#F-7$$!3)[iS1#3^>7F

-$!3%Q08]!p1.DF-7$F[z$!3+7g3s9k[IF-7$$!3()***\\o)3.P6F-$!3s!p8R)=y#)QF

-7$F`z$!3H'R$>>bS4aF-7$$!3Qi!R^t?]2\"F-$!31(=_,]&y0pF-7$$!3%[Pfn:ZL0\"

F-$!3Kxwr%evgh*F-7$$!33J&pvO5D/\"F-$!31l#)eYLm+7!#;7$$!3K(oz$yNnJ5F-$!

3iU@*y18Kg\"F]fl7$$!3blZy$=bi-\"F-$!3(em*4%*=1H>F]fl7$$!3xV)*=*yO3-\"F

-$!3$y%z3xTMCCF]fl7$$!3*GQ#*=fF\"=5F-$!3Grx6,<+$y#F]fl7$$!3+A\\f%R=a,

\"F-$!3?O&G)>&)onKF]fl7$$!37huH(>4F,\"F-$!3M^Zf24+fRF]fl7$Fez$!3eX0*=i

v[-&F]fl-Fjz6&F\\[lF`[lF][lF`[l-F$6$7Y7$$!3a*************\\*Fex$!3UG^?

G^?GYFex7$$!3KLL3-)\\&=\"*Fex$!3_\\GTX?2\\VFex7$$!3ql\"zW-_my)Fex$!3l_

juK-e4TFex7$$!3ZK$e9E)R8%)Fex$!3#Q!RsBjAWQFex7$$!3*HL3-Lqw.)Fex$!3!zr>

?_B;e$Fex7$$!3!e;H#o\"GPm(Fex$!3(*3vZur/DLFex7$$!3:Le9;f.<tFex$!31s'=m

A'p\"4$Fex7$$!3!))\\7.<c!epFex$!3k(\\0ZWe\\&GFex7$$!3[Kek.))z'e'Fex$!3

a.Q\\\"o*o:EFex7$$!37+D1k?t;iFex$!3kck\\rD?$Q#Fex7$$!3;lmTNH2OeFex$!3!

*p.*Gzp2:#Fex7$$!3dK$3x;)y+bFex$!3%p'R8EI2_>Fex7$$!3y)**\\7$pLB^Fex$!3

[y01MUjN<Fex7$$!3R***\\P%eLWZFex$!3q?!*[A8gE:Fex7$$!3=***\\(o!)4zVFex$

!3r*p-n=POL\"Fex7$$!3oKekyrUZSFex$!3I%y^vZoh;\"Fex7$$!3ylmT5%QIl$Fex$!

3')oL:GP:u(*!#>7$$!3Tlmm\"RR*=LFex$!3Gu&4%RtWq#)Fi]m7$$!3I*\\7y!GIIHFe

x$!3Qz4V+utSmFi]m7$$!3Omm;zNH'e#Fex$!3sSfw%RVWJ&Fi]m7$$!3i)\\7G$4')3AF

ex$!3aUbyuBL'*RFi]m7$$!3=)\\P%)zb%\\=Fex$!3S'z1[F>m)GFi]m7$$!3Kl;zWUXu

9Fex$!3)H6H#Qol%*=Fi]m7$$!3Zl\"Hdv&3I6Fex$!3'=n.b&\\UZ6Fi]m7$$!3_IL3x

\"yje(Fi]m$!3c)3`$)[\"[\\`!#?7$$!3eE$ek.y!GPFi]m$!32-4\"3#R!*R8Fb`m7$$

!3'o!*\\(=U;%p$Fb`m$!3%=0%Q7@mf8!#A7$$\"3_ymTN,.eKFi]m$!3[4APARA(4\"Fb

`m7$$\"3%Q++]PPb+(Fi]m$!3K[H2k0Zx_Fb`m7$$\"3S,]P4U<n5Fex$!3m5#p^g;\\F

\"Fi]m7$$\"3%=](=n$)*=U\"Fex$!3;ooUre#pN#Fi]m7$$\"3++]il!fd\"=Fex$!3u^

8'Ra]%GSFi]m7$$\"3aKL$3Ug'p@Fex$!3N>?*e-y<,'Fi]m7$$\"3g-+Dcc_ZDFex$!3'

3rzjRl$3()Fi]m7$$\"3ImTN@x#**)GFex$!3?%*yd5piu6Fex7$$\"3#H+](=OEkKFex$

!3'**Rf$*4B>e\"Fex7$$\"3LL3_DX[;OFex$!3-*HEi#[')[?Fex7$$\"3/,v$4'ol%)R

Fex$!3,7(3So)\\REFex7$$\"39MLe9EhWVFex$!3,6uFa?kPLFex7$$\"3j*\\(oHHX@Z

Fex$!3SZfN7T:BUFex7$$\"31qmmT\\R%3&Fex$!33%GOxl!)*e_Fex7$$\"3+o;zpbbba

Fex$!3[s=puWL\\lFex7$$\"3FO3_+GkBeFex$!3(p.1bCp17)Fex7$$\"3w-+]Pn(=;'F

ex$!3SQeE$fBD*)*Fex7$$\"3-N$e*)*4`\\lFex$!3O9*eDk.KC\"F-7$$\"3V,DJ&H#*

Gs'Fex$!3ALZbP?=z8F-7$$\"3%ymm;f`i*oFex$!32Y%4.N(GK:F-7$$\"3M%3F>*G4\"

3(Fex$!3#***>9*\\Iyr\"F-7$$\"3'3](=#>KfE(Fex$!3@STBW0'4$>F-7$$\"3S,+](

)p%GW(Fex$!3#>;ffH9j;#F-7$$\"3%>]7Gyh(>wFex$!30>Ve%)RGRCF-7$$\"3cw$4rL

@[r(Fex$!3gi,:ALa/EF-7$$\"3>^iS\"*3))4yFex$!3g%)QMDO(\\y#F-7$$\"3#e7.d

WS\\!zFex$!3#ep(*)f*RE)HF-7$$\"3U+++++++!)Fex$!3],++++++KF-Fiz-F$6$7Z7

$Fehl$\"3<R(*eV(*eV(*F-7$$!3s:/ED(=BX*Fex$\"3W_#fPieB())F-7$$!3+L3_]uj

/%*Fex$\"3dHjj/PdS\")F-7$$!3G]7yvh&pN*Fex$\"3>LYLXZ@<vF-7$$!3Wm;/,\\F4

$*Fex$\"3;\"et4!p#)zpF-7$$!3))*\\i:N7R@*Fex$\"3QHQWldQ+hF-7$Fjhl$\"3m$

G%**4T%4T&F-7$$!33]7G84g_*)Fex$\"3KEo8WN\"*4XF-7$F_il$\"3qS1Q\")HoaQF-

7$$!34\\(oH9D+g)Fex$\"3>Y])=(en-LF-7$Fdil$\"3!yMr$f![)zGF-7$Fiil$\"3-%

4Mv=%zqAF-7$F^jl$\"3+l>ylf4d=F-7$Fcjl$\"37$))*Qqu([d\"F-7$Fhjl$\"3C07j

E2%)[8F-7$F][m$\"3)[SU`\"fXj6F-7$Fb[m$\"3MV_eA_G85F-7$Fg[m$\"3SkBU;oa]

))Fex7$F\\\\m$\"3G_+#f6:u)yFex7$Fa\\m$\"3Opcv-RwYpFex7$Ff\\m$\"3*fG*zW

FTAhFex7$F[]m$\"3H2%y=,+\"=aFex7$F`]m$\"3*RfzPfe.%[Fex7$Fe]m$\"30XG#pq

'f:UFex7$F[^m$\"3*e\"esJ!*yHPFex7$F`^m$\"3rwN:JKb0KFex7$Fe^m$\"3Yc&)z?

&*orFFex7$Fj^m$\"3cV7U+2;ABFex7$F__m$\"3vGJYOm&\\\">Fex7$Fd_m$\"3szcYq

9A2:Fex7$Fi_m$\"3&eJo(3ZqW6Fex7$F^`m$\"3n5<'R!HHIwFi]m7$Fd`m$\"3b'[@=u

mKt$Fi]m7$Fi`m$\"39&>SJj9Up$Fb`m7$F_am$!3Oul:J@\\hKFi]m7$Fdam$!3VLN$oS

)3SqFi]m7$Fiam$!3!3XTa%yYz5Fex7$F^bm$!3#4,5MXR7X\"Fex7$Fcbm$!3cy$fYLlw

(=Fex7$Fhbm$!3'Ro(\\N5%oF#Fex7$F]cm$!3M%HUXqJVs#Fex7$Fbcm$!3Q^zu9'zK:$

Fex7$Fgcm$!3![CWuMmNl$Fex7$F\\dm$!3#zieM$\\lgTFex7$Fadm$!3ff^nS3tOZFex

7$Ffdm$!3c*z0d<)\\b`Fex7$F[em$!3;Us!3j**e2'Fex7$F`em$!3wk/gpR+doFex7$F

eem$!3)Hf')3Nitw(Fex7$Fjem$!3=_+qktK7))Fex7$F_fm$!3VM3_X+]L**Fex7$Fdfm

$!37(p**e+bp9\"F-7$F^gm$!3,6_%fwK]J\"F-7$Fhgm$!3gd[#RF*=R:F-7$Fbhm$!3g

ll'**zdo\"=F-7$Ffim$!3@BAAAAAAAF-F_hl-F$6$7_o7$$\"33+++++++6F-$\"33***

*********47F]fl7$$\"3I/E]LB116F-$\"3'>p])>![M:\"F]fl7$$\"3^3_+nY776F-$

\"3i$)Q$o(o2.6F]fl7$$\"3s7y]+q==6F-$\"3OeSgVa$z0\"F]fl7$$\"3r;/,M$\\U7

\"F-$\"3\"))f77Aes,\"F]fl7$$\"3\"\\i:5+uj8\"F-$\"3E*)*f())*\\\"p%*F-7$

$\"3ML3-o')\\[6F-$\"3%GTCO!ec#)))F-7$$\"3wTg-NLig6F-$\"3')*RWC!)ojQ)F-

7$$\"3=]7.-![F<\"F-$\"3mr4pkp_hzF-7$$\"3gek.pE([=\"F-$\"3)fbj[/,Sf(F-7

$$\"3!omTgL(*p>\"F-$\"3#\\BZ<63KF(F-7$$\"3V$3_+nY7A\"F-$\"3Cl0u2()3TnF

-7$$\"3G+D1/g\\X7F-$\"3$\\2t51#))=jF-7$$\"3!p\"H2Q`up7F-$\"3!)fQkWc%p(

fF-7$$\"3_LL3sY*RH\"F-$\"3%z!pVdoT&p&F-7$$\"3;]7`N:Ry8F-$\"3#pr)*Gyc6-

&F-7$$\"3!o;z*)R)yi9F-$\"3gW7\">:.Oi%F-7$$\"33](=()\\,xb\"F-$\"3[,)4jR

v2N%F-7$$\"3OL$e%)f9El\"F-$\"3_M[0JD\"\\=%F-7$$\"3[LL$Q%o:[<F-$\"3_b*f

<(\\x%3%F-7$$\"3eL$3#*3*pV=F-$\"3#*36E\"zb*GSF-7$$\"3;](o*QsyQ>F-$\"3!

)z(\\>K\"*R+%F-7$$\"3tm\"H()QvQ.#F-$\"3\\8oBU*46+%F-7$$\"3p*\\(ovU.A@F

-$\"364_iYEF8SF-7$$\"35LekiJ>5AF-$\"3!=d4?`2l.%F-7$$\"3;+D\"[+gFR#F-$

\"3kvN4'ze26%F-7$$\"3_Le9%*3d\"e#F-$\"3z0&oxk`Q@%F-7$$\"39+DckixpFF-$

\"38zl!)R%>[L%F-7$$\"3-nmT@'oL'HF-$\"3%*z\"\\xK(psWF-7$$\"3WL$3Z([)Q8$

F-$\"3'pCTxr8Dg%F-7$$\"3>++D*yXeK$F-$\"3U6\\P3pzbZF-7$$\"3L++v8\\f=NF-

$\"3vJ.]$pTc\"\\F-7$$\"3a++v5WM/PF-$\"3?%obtz>T2&F-7$$\"3cLe9\\F-tQF-$

\"3j0iW9#)3@_F-7$$\"3ummT3wftSF-$\"3MEU1T#\\*)R&F-7$$\"3*pmmO#3^VUF-$

\"3KBkP?(==b&F-7$$\"3\"3]7jGg6W%F-$\"3t$oOO%*f<t&F-7$$\"3Wmm;^N6;YF-$

\"3E^pqRNl#*eF-7$$\"3I+DJ6]13[F-$\"3;$>M,dl12'F-7$$\"3Y+v$R>[3*\\F-$\"

3-0!)\\$\\@9C'F-7$$\"3#pm\"zpKc\"=&F-$\"3w+.>#G32U'F-7$$\"3Wn\"HUC*pc`

F-$\"3%y'=?53B'e'F-7$$\"35M$3F02ca&F-$\"3s)*[gr'*flnF-7$$\"3%H$e9u\"H=

u&F-$\"3-<=#eD=F&pF-7$$\"3^+vo26k7fF-$\"31*pa;g(>;rF-7$$\"3UL$eanAr4'F

-$\"3k)*)eIz6LH(F-7$$\"3-++]'=5xG'F-$\"3KeqFkz#oZ(F-7$$\"3[+]i$)G;ukF-

$\"3sd:H;#Rol(F-7$$\"3W+DJbacamF-$\"3U0$yVq89$yF-7$$\"3w+]P`<([&oF-$\"

3+6E\\(opc-)F-7$$\"3Amm;re&[.(F-$\"3*f/(Q6*f0?)F-7$$\"3t***\\PLFqA(F-$

\"3wDwh.wh(Q)F-7$$\"3dKe9TK;,uF-$\"3'yjko%[Qd&)F-7$$\"3)3+]KyR:f(F-$\"

3OOv*QS\\Ku)F-7$$\"3Am\"zHFp1x(F-$\"3%pg4%f^O=*)F-7$$\"3E,Dc.7\"z&zF-$

\"3l\"H;t\\K;5*F-7$$\"3LmmT:W(49)F-$\"3G=OgE8,\"G*F-7$$\"3@+D\"GjCEL)F

-$\"3g&Hl([9+p%*F-7$$\"3<MLLql?<&)F-$\"3MFGE4ZB]'*F-7$$\"3cL$37Eofq)F-

$\"3K,=&o!ytN)*F-7$$\"3Oo\"z*4p;$*))F-$\"3ceW.xe)>+\"F]fl7$$\"3_,+]EI=

l!*F-$\"3EWKJxs\"*=5F]fl7$$\"3Un;/3HLi#*F-$\"3evt**4kLQ5F]fl7$$\"3ILLL

7hmQ%*F-$\"3g4cJDorb5F]fl7$$\"3x*\\7j3umi*F-$\"3wJpch$fU2\"F]fl7$$\"3W

*\\(o1<i1)*F-$\"3+1Tqis,#4\"F]fl7$$F^[lF*$\"3266666666F]flFiz-F$6$7hn7

$Fgen$\"3qL_4Q_4Q_F-7$F\\fn$\"3#4E:(4)=;&\\F-7$Fafn$\"396pJ,00'p%F-7$F

ffn$\"3w\"3#RUYjmWF-7$F[gn$\"3W!y-[qV&fUF-7$F`gn$\"3T_Dg6%H/!RF-7$Fegn

$\"33Q]v9Uv*f$F-7$F_hn$\"3-.&3)3G^CJF-7$Fihn$\"3!)psiJ()olFF-7$Fcin$\"

3Gtn3#)4OfAF-7$F]jn$\"3SI(yU\\r'=>F-7$Fbjn$\"3AxLWL(3;`\"F-7$Fgjn$\"3#

o2jXGHMG\"F-7$F\\[o$\"3#H'p6o\\-#4\"F-7$Fa[o$\"3)y*Q1kBUY&*Fex7$F[\\o$

\"3u9oLYnb%o(Fex7$Fe\\o$\"3q0#p(3*HU['Fex7$F_]o$\"3#GC[-_5\"*o&Fex7$Fd

]o$\"3K)>b*f.sj]Fex7$Fi]o$\"3gQ`GO#\\ub%Fex7$F^^o$\"3;&4Ak`a::%Fex7$Fc

^o$\"33CB.Rm>3QFex7$Fh^o$\"3Q;-\")R-m_NFex7$F]_o$\"3D^g8D*)f0LFex7$Fb_

o$\"3I1^RnDx\"4$Fex7$Fg_o$\"3KFy0&GC<\"HFex7$F\\`o$\"3QrGf5XQmFFex7$Fa

`o$\"34'QSH;_Ah#Fex7$Ff`o$\"3G>Jgn!*4&\\#Fex7$F[ao$\"3eDsyQ*>>P#Fex7$F

`ao$\"3-t@$>L&*HF#Fex7$Feao$\"3ewyr+Z(Q<#Fex7$Fjao$\"3UI*eq&GZ(3#Fex7$

F_bo$\"3T@0CX>e/?Fex7$Fdbo$\"3\"GK$>s&HU$>Fex7$Fibo$\"3[*o*Q&=MQ'=Fex7

$F^co$\"3Y'\\6r*Q3'z\"Fex7$Fcco$\"3&yGn,,&4T<Fex7$Fhco$\"3k,u0[kX&o\"F

ex7$F]do$\"3Zu/AZanJ;Fex7$Fbdo$\"3cSxp,HN#e\"Fex7$Fgdo$\"3^lOQ*=Yu`\"F

ex7$F\\eo$\"33l2x+t`!\\\"Fex7$Faeo$\"3UWaE**)33X\"Fex7$Ffeo$\"3\\vcJ$G

/2T\"Fex7$F[fo$\"3S;f-1PEw8Fex7$F`fo$\"3qAYqgf^S8Fex7$Fefo$\"33+lca8c3

8Fex7$Fjfo$\"3[qLC0Bxw7Fex7$F_go$\"3#RoTM>srC\"Fex7$Fdgo$\"3$)H3`Y!Rw@

\"Fex7$Figo$\"3)GN*)\\$\\]!>\"Fex7$F^ho$\"3U9Ms$o%*R;\"Fex7$Fcho$\"3A#

z;\"R'e)Q6Fex7$Fhho$\"3e0IR)o5n6\"Fex7$F]io$\"3]<A46YP#4\"Fex7$Fbio$\"

3Co')41\"*\\r5Fex7$Fgio$\"3mdbPZ<6]5Fex7$F\\jo$\"3_P*\\j)QVI5Fex7$Fajo

$\"3355555555FexF_hl-%+AXESLABELSG6%Q\"t6\"Q!F_fp-%%FONTG6#%(DEFAULTG-

%%VIEWG6$;F(FajoFdfp" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(

t-1), y-t/(t^2-1)\}, t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG

*(%\"yG\"\"\",&%\"xGF)F)F)F),&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F

)F+F)F)*$F3F)F)*&F(F))F+F2F)F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 71 "#####################################################

##################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep

\350res de Frenet\nrestart:#assume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(

t^2-1):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff

(x,t)):v:=simplify(diff(y,t)):\nl:=simplify(sqrt(u^2+v^2)):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 31 "tau:=[simplify(u),simplify(v

)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"

\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*F(F(F(F(F(,&F1F(F(F+F-F+" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 "eta:=[-simplify(v),simplify(

u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$*&,&*$)%\"tG\"\"#\"\"

\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+F.F,,&F*F,F,F.F/" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2; x1:=subs(t=t1,x):\ny1:=sub

s(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=t1,v):\nwith(plots): \nb10:=

\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],color=red):\n\n" }}{PARA 11 

"" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warn

ing, the name changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 230 "with(plots):b11 := arrow(<x1,y1>, <u1,v1>, le

ngth=[1], width=[0.05, relative], head_length=[0.1, relative], color=r

ed):\nb12 := arrow( <x1,y1>, <-v1,u1>,length=[1],width=[0.05, relative

], head_length=[0.1, relative], color=blue):\n\n" }}}{EXCHG {PARA 0 ">
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8],color=black):\nt2:=-1/2; x2:=subs(t=t2,x):\ny2:=subs(t=t2,y):\nu2:=
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p(*)f*RE)HF*$!3p')zqnWJ2@F*7$$!3],++++++KF*$!3@BAAAAAAAF*-Fh[l6&Fj[lF_
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;t;T=%3%F-7$$\"3))=Y71p0=WF*$\"3v#[Uu\")fL$RF-7$$\"3E\"eNDfCTZ%F*$\"3c
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{PARA 0 "" 0 "" {TEXT -1 54 "2) (Examen de juin 2006) r(\\theta)=1+1/(
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####    Exercice 4,2).\nB4:=polarplot([1+(1/(t-Pi/4)),t,t=-10..Pi/6],c
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eF*7$$\"31]dCgajs')F*$!3At['H;$\\y\\F*7$$\"3?au\"Hq&Hb\"*F*$!33&QmZv1D

-%F*7$$\"3%RH9jQch]*F*$!3(HMF<(fq.JF*7$$\"3a`qy*>k]w*F*$!3I%>a)*4$)[:#

F*7$$\"3EM%zuW(QQ**F*$!3`x(>m'oN36F*7$$\"35H*3\\=y)****F*$!3:Mr4\"zve$

\\Fbz7$$\"3_C+aV%4Y%**F*$\"3w*o!*)fv1^5F*7$$\"3-kG-oQho(*F*$\"3P\")))3

%*RtQ@F*7$$\"3!*3\\+A'[(=&*F*$\"3co?&yVp[1$F*7$$\"3O0381dH\"=*F*$\"3-=

&yU>.G'RF*7$$\"3@2'=e&R0A()F*$\"3'zz?1/)R\"*[F*7$$\"3=?r#[(y?p\")F*$\"

3gS)G^#))\\ndF*7$$\"38C(ex0pg](F*$\"3\"Hv`@C!\\2mF*7$$\"3s\\92H.'pv'F*

$\"3=CxA=N!=P(F*7$$\"3s^hq'**[\"\\fF*$\"3:@_uCp)y.)F*7$$\"3!zz+7`@h2&F

*$\"3F'H'f/p&eh)F*7$$\"3moG&Hd_$yTF*$\"3'o#Q43\"G_3*F*7$$\"3hty)yC,xB$

F*$\"3U,4CexNh%*F*7$$\"3w<.dvkwa@F*$\"3SMD&[$**3l(*F*7$$\"3'*RGt')QdW5

F*$\"3GHTTIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9%ycP*****F*7$$!36^Nt4oiU(*

F<$\"3I-o1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)zXR]*y*F*7$$!3%)oyV&zPR3$F

*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))4y&)e;*F*7$$!3M)*\\2(RgW([

F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$\\]$Hh\")F*7$$!3eT6%e`&)oh'

F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.\"=)**3&z'F*7$$!3ehgnc)>A)z

F*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[n1/>A:&F*7$$!3k9fRct;k!*F*$

\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_jd]()*p4F$F*7$$!3z'oY#)\\%yN

(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3Q4$\\f3!4C7F*7$$!3%f\"eV\"z

n))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*$!3/m([s%GN`))F<7$$!3v%['4#

>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*$!3k.Y)o(z%)RHF*7$$!3!RC5Zd

KK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3wi1Ml6My[F*7$$!3'*p(HUPM!p\"

)F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j/HlF*7$$!3:')Q.ih34pF*$!3==

1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7$$!3#p/;,@#*=:&F*$!3+&zH#[Y

wq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$!3Eil'\\n\"4kLF*$!3#373'*=f

rT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$!3!4&G)p`XZJ\"F*$!3_$z;sX&>

8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"3e8/$z'oSFqF<$!3QTFb:sFv**F

*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn$!3a%QJmuU#*e*F*-Fhcl6&Fjcl

$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+AXESLABELSG6%Q!6\"F]ep-%%FON

TG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

-180.000000 4.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf(-1-4/(3*Pi));evalf(-sq

rt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+\"=8WU\"!\"*" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1/((k*Pi)-(Pi/4)));" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64_`u!#5" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;evalf(1+1/((k*Pi)-(P

i/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"\"\"\"#" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64

_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-3/2;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"$\"\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!#5" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4)))*sin(t),t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"\"\"*&\"\"%!\"\"%#P

iGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$cosGF1F)F)" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=0));" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+l$=

g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5." }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "###########################

###########    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(1+t^2)

], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\nevalf(2^(

1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2)-x,(2

+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7$$!3YLLL

e%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3ALL$3s%3z

VF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=q]RF1$!3

W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$!3smlaxv

S6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3ypK,g*HO!H

F-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\VKF-7$$!

3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z._Xicn$F

-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)y`39%F-7

$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl%F-7$$!3

#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&\\F-7$$!

3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY***\\F-7$$

!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\F-7$$!3S

$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZF-7$$!3)

f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-7$$!3ndm

mT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$!3%\\mmT

g=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3g***\\7y

Q16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7$$!3vDML

Le*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]F\\v7$$

\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc\"F-7$$

\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![RGF-7$$

\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_SF-7$$\"

3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF-7$$\"3

#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\F-7$$\"

3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**\\F-7$$

\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d\\F-7$$

\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3S/bYF-7

$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%ySTF-7$$

\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm$F-7$$

\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p\"*=D$

F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(>0s')*

e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb$\\O'[

I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ`%[$zB

F-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H*Qyu@F

-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=d#G.?F

-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-F$6$7e

n7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$!3%GLb

$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6P$F17$

FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3C?$p)z

+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$Gf\"F1

7$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7$Fjp$!

3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$\"3%)

\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3O^'))

\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G_$pFu

>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>F17$F

ew$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$Fix$\"

3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"3l))

\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3b*=)

44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3oh3]

Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3fTNk*

f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r6\\!

\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>yu?$

>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_%e8j

WF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFcalFfa

l-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}

{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7\\o

7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7$$!

3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3uY\"

RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>31N

\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4v#F

*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!3C?

$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3uly&y

>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5_I

\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$oF*

7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>7$

$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$$!

3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*7$

$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!3q

Aiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3=Y

&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3q_

GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3cK#

fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$\"3

Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$$\"

3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$\"3

**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7$$

\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$$

\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&QtL

]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!H

m#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=)

44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)y

bs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_$

pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fTN

k*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3R

:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 90 "with(VectorCalculus):\n#ArcLength( <3*cos(t) - cos(

3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 35 "ArcLength( <sin(3*t)>,t=0..Pi/3 ) ;" }}{PARA 7 "" 1 "

" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a glob

al binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected

 names have been redefined and unprotected: *, +, ., D, Vector, diff, \+

int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"#" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 280 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\ndisplay(I1,I2);" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}

{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6ibl7$

7$$!3i************z:!#<$\"3[r\"*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354+

+++++lF-7$F.7$$!3)o5]m2wFe\"F*$\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"

3K4+++++]nF-F47$F:7$$!3ABJP)\\Gfe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve

\"F*$\"3a4++++++qF-F@7$FF7$$!3uutP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e

'pJP@t&)e\"F*$\"3)3,+++++D(F-FL7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$

!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF

-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9

$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-

7$7$$!35Lq2$[^Ve\"F*$\"3U5++++++!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!

G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e

\"F*$\"3!378#Q>(4D)F-7$7$F($\"3Ik+,R1)fD)F-Fjq7$7$$!3Q************\\:F

*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a

:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+

s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat

7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fg

t7$7$$!3QLzU;zCt:F*F`u7$$!3SliSCn8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:

F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-

7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^l

t9`')F-7$7$$!3W$H-bgs\\c\"F*$\"356+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fh

w7$$!3_H&eih'3h:F*$\"33%4@)o%)QU))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!

*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"3^>XEKxxC!*F-7$7$$!3#)************\\:F

*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d************>:F*$\"3#fCq$pK'eM%F-7$$!3S9

0\"\\o)=E:F*$\"3)y++++++]%F-7$F[z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!

3zY@fKc%e`\"F*$\"353+++++]ZF-Faz7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"

F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g**

**********\\:F*$\"39@9]#py49&F-7$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-

7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(

o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l

7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![

\"e;\"HeK_*F-F`^l7$7$$!3c*************[\"F*$\"3.b56:&oVq$F-7$$!37uXup6

@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3

'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H

1/:F*$\"3W2++++++SF-7$$!3@,J#)>_+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::

F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[

By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3uYU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_

bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=//,;$y*F-7$7$$!3y*************[\"F*$\"3

3tpfhMz<)*F-Febl7$7$$!3_************f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F

*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f

)y9F*$\"3)p++++++]$F-F\\dl7$FbdlFj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv

.**F-7$7$$!3E\\*)y+b;l9F*$\"35,++++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$

\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3mIDL+\"F*Feel7$7$$!3r************H9F*

$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fg

fl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F

]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*

7$7$$!3\\************H9F*$\"3Cgd=8D1>5F*F]hl7$7$$!3Y*************R\"F*

$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F*$\"351++++++DF-7$7$$!3:yejq85<9F*Fai

l7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F

*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumT

q\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*Fhjl7$7$$!3W************p8F*$\"3SvH34

a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0++++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D

\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+

++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>7

8R!R5F*F]]m7$7$$!3T************R8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*

$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$

Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3R************48F*$\"3oVK))*eg3E\"F-7$$

!3()R\"o!))\\VM8F*$\"3/1++++++:F-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35

wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#

3W[5F*F_`m7$7$$!3O************z7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$

\"351+++++]7F-7$7$$!3nA\\'=%eq38F*FaamF]_m7$7$$!3h************48F*Ff`m

7$$!3L1nuH`D38F*$\"3!pDA\"3ha[5F*7$7$$!3!z/q+)3E!G\"F*$\"3%4++++++0\"F

*F[bm7$Fabm7$$!3I\\WEcS,!G\"F*$\"3E4Pb8<,]5F*7$7$Fj`m$\"35EF1vA,]5F*Fg

bm7$7$$!3M************\\7F*$\"3f7zj\"*=s:y!#>7$$!3w+X()[dSz7F*$\"3;1++

++++5F-7$FgcmFi`m7$7$Fbcm$\"3cC>z4Tz\\5F*7$$!3s0'pY#R;y7F*Fdbm7$7$$!3%

fgpY#R;y7F*FdbmF]cm7$7$$!3J************>7F*$\"3VT.%pdmg!fFfcm7$$!3N>jr

TW%\\C\"F*$\"3yg++++++vFfcm7$7$$!3d>jrTW%\\C\"F*$\"3=i++++++vFfcmFacm7

$F^dm7$$!33o=]%4O(\\7F*$\"3Ke:vy+y\\5F*7$7$Fjdm$\"3m()f[2[)z/\"F*Fjem7

$7$$!3G*************=\"F*$\"3WG426mG'H%Ffcm7$$!3)pQe!ec$H?\"F*$\"3Mh++

++++]Ffcm7$7$Fjfm$\"3mg++++++]FfcmFidm7$F`fm7$$!3l(H[dc[s@\"F*$\"3u#eB

\"QrqZ5F*7$7$Fefm$\"3RD\"GSguZ/\"F*Fcgm7$Fdfm7$$!3'\\b@'[b#=<\"F*$\"3E

*pH^Qia[$Ffcm7$7$$!3E************f6F*$\"3')GT,#eG(pHFfcmF]hm7$7$Fefm$

\"3;D\"GSguZ/\"F*7$$!3S!*)RH)*GC=\"F*$\"3-xl6>3pV5F*7$7$Fdhm$\"3;>'Q\"

H(R./\"F*F\\im7$7$$!3B************H6F*$\"3(z4:mSE(4>Ffcm7$$!3yX(o\\'H^

Y6F*$\"3]g++++++DFfcm7$F[jmFchm7$Fbim7$$!3'fa'y(>4_9\"F*$\"3'**y)[JVnP

5F*7$7$Fgim$\"3t/JK_U%[.\"F*Fbjm7$Ffim7$$!3g'>\")>PR$>6F*$\"3-9lwJVh6;
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5F-Fa]rFccs7$Fics7$Fh`s$!3$HP>VXgMB\"F-7$F`bs7$$\"3#eUx0;)op8F-$!37Py9

nM23VF-7$7$$\"3I:++++++;F-$!3&ph@0\"[\"HI%F-Fads7$7$Fhds$!3q3J6J%o]M#F

-7$$\"3a)e#>(pf/b\"F-F[]s7$F`es7$$\"3_iO/J8)3_\"F-$!3q*ppexnS=#F-7$7$$

\"3%[d-_[,KU\"F-FjjqFdes7$7$F[fs$!3W$*************>F-7$$\"3tZ+j?sH;8F-

$!3q(o\"><5ej<F-7$7$$\"3xP(4BAc\"48F-Ff[rFafs7$FgfsF\\cs7$Fgds7$$\"3KA

pQy8#oj\"F-$!3!Q3*)>[%o!G%F-7$7$$\"3Sz)*)\\L$*3n\"F-FhbsF\\gs7$7$Fcgs$

!3M%***********\\UF-7$$\"3Y$y4\")>O1x\"F-$!3![8e<$o>UTF-7$7$$\"35[$))p

v2P&=F-F_asFigs7$7$$\"3%yM))pv2P&=F-F_as7$$\"3_!*p<$\\0n'=F-$!3!QZZwda

A(RF-7$7$$\"3+:++++++>F-$!3,Q83wd@KQF-Ffhs7$7$$\"3G:++++++>F-$!3yZA#=c

hlR$F-7$$\"37(*>%o-Hr(=F-Fhir7$7$$\"3S(*>%o-Hr(=F-Fhir7$$\"3e+c$=P@N(=

F-$!3/['HlZMzA$F-7$7$$\"30'>$4[W;8=F-FdjrF^js7$Fdjs7$$\"3Om>sCI%**y\"F

-$!3?`\\$R&eG3HF-7$7$$\"3Ud!zR1Blt\"F-F`[sFhjs7$F^[t7$$\"3mIJiJZ>z;F-$

!3ABfo4c*fc#F-7$7$$\"3gtq#QmRQl\"F-F\\\\sFb[t7$Fh[tF]es7$7$Fcis$!3cQ83

wd@KQF-7$$\"3PCaw70h5>F-$!3ko6(R4U)ePF-7$7$$\"3&Qjr:zm4\">F-Fb^sF`\\t7

$Ff\\t7$$\"3NozvCz`6>F-$!3A)G)HP\\h4NF-7$7$$\"3c*z8#[%G2\">F-F^_sFj\\t

7$F`]t7$F]isFeis-%'COLOURG6&%$RGBG\"\"!Fi]tFi]t-F$6$7S7$$!\"#Fi]t$\"\"

#Fi]t7$$!3&*****\\P&3Y$>F*$\"3&*****\\P&3Y$>F*7$$!3!***\\iv<rx=F*$\"3!

***\\iv<rx=F*7$$!31++D;as8=F*$\"31++D;as8=F*7$$!3#****\\P\"\\J\\<F*$\"

3#****\\P\"\\J\\<F*7$$!3'***\\7V0@&o\"F*$\"3'***\\7V0@&o\"F*7$$!33+]i&

exdi\"F*$\"33+]i&exdi\"F*7$$!3'***\\i+#QUc\"F*$\"3'***\\i+#QUc\"F*7$$!

3****\\i!3%f+:F*$\"3****\\i!3%f+:F*7$$!3!***\\7oS:P9F*$\"3!***\\7oS:P9

F*7$$!31++]<#)*=P\"F*$\"31++]<#)*=P\"F*7$$!3))***\\(G3U98F*$\"3))***\\

(G3U98F*7$$!31++]-\\r\\7F*$\"31++]-\\r\\7F*7$$!3!*****\\(GVZ=\"F*$\"3!

*****\\(GVZ=\"F*7$$!31++](4J@7\"F*$\"31++](4J@7\"F*7$$!3!***\\iIKFl5F*

$\"3!***\\iIKFl5F*7$$!3')*****\\FPm(**F-$\"3')*****\\FPm(**F-7$$!3()**

*****4'*QS*F-$\"3()*******4'*QS*F-7$$!3?++Dc>mP()F-$\"3?++Dc>mP()F-7$$

!3'3+++&=$z9)F-$\"3'3+++&=$z9)F-7$$!3N***\\iX/4](F-$\"3N***\\iX/4](F-7

$$!3C***\\(o8y%)oF-$\"3C***\\(o8y%)oF-7$$!33****\\i:#>C'F-$\"33****\\i

:#>C'F-7$$!3/***\\7ev:l&F-$\"3/***\\7ev:l&F-7$$!3G++](o2[,&F-$\"3G++](

o2[,&F-7$$!3C++D1[Q`VF-$\"3C++D1[Q`VF-7$$!3W++vVUhxPF-$\"3W++vVUhxPF-7

$$!3O****\\iiwbJF-$\"3O****\\iiwbJF-7$$!30,++]kL8DF-$\"30,++]kL8DF-7$$

!3)3++D@W[)=F-$\"3)3++D@W[)=F-7$$!39++Dccuw7F-$\"39++Dccuw7F-7$$!3T/++

v)eb,'Ffcm$\"3T/++v)eb,'Ffcm7$$\"3d#*y*****\\@8&F[`n$!3d#*y*****\\@8&F

[`n7$$\"3F0++]7,HlFfcm$!3F0++]7,HlFfcm7$$\"3j)**\\P4w)R7F-$!3j)**\\P4w

)R7F-7$$\"3s,++vZf\")=F-$!3s,++vZf\")=F-7$$\"3'z**\\P/-a[#F-$!3'z**\\P

/-a[#F-7$$\"3R++v=Yb;JF-$!3R++v=Yb;JF-7$$\"3s)****\\i@Ot$F-$!3s)****\\

i@Ot$F-7$$\"3g)**\\PfL'zVF-$!3g)**\\PfL'zVF-7$$\"3(=+++!*>=+&F-$!3(=++

+!*>=+&F-7$$\"3E++]i_4QcF-$!3E++]i_4QcF-7$$\"3u,+vV>5piF-$!3u,+vV>5piF

-7$$\"3U,++]:$*[oF-$!3U,++]:$*[oF-7$$\"3&3++Dr\"[8vF-$!3&3++Dr\"[8vF-7

$$\"3+++++L'y5)F-$!3+++++L'y5)F-7$$\"3r++vV!)fT()F-$!3r++vV!)fT()F-7$$

\"3m++DcI;[$*F-$!3m++DcI;[$*F-7$$\"\"\"Fi]t$!\"\"Fi]t-Ff]t6&Fh]t$Fi]tF

i]t$\"*++++\"!\")Fd]u-%+AXESLABELSG6%%\"xG%\"yG-%%FONTG6#%(DEFAULTG-%%

VIEWG6$;F^^tF^]u;F`]u$\"#:Fa]u" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 25 "plot(t^4+t^3+1, t=-2..2);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#\"\"!$\"\"*F

*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"3YUjU=\\)y='

F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z0hG%e7xSF07$

$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G/&z]%p#F07$$

!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]+()4@MT$z\"F

07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)eiY\">\"e`D\"

F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$\"3?noJLI?'*

**Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H)Fbo$\"3(\\(

*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3Anmmmj^NmFbo$

\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,++v#\\N)\\Fb

o$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!39*****\\FR

XL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"))*Fbo7$$!3

=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**fd7S***Fbo7

$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$\"3\"fkkr4'

p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*eCFbo$\"3`\"

>(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e*****\\5a`TFbo

$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F07$$\"3Y'***

**\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_b\\\"F07$$

\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$\"3o_.Co?.

b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**Fbo$\"3!Q'3

.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$)G[k6F0$\"

3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3xmmm')fdL8F

0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$e#pa-:F0$

\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"3ILLLGUYo

;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby7$$\"3_mm

m1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q\"Fby7$$\"

34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>Fby7$$\"34

++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BFby7$$\"\"#

F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELSG6$Q\"t6\"

Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 127 "######################################    Exercice 7

.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,color=bl

ack);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CU

RVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*F*$!3

W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$!3!o)

*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*FDF'7

$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh\"F*F

K7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!*y\\'

et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*$!3so

uz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f\"F*7

$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3O`/Jh

F.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#=h:*f

M97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7$F_r7

$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-Fcr7$

7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>++++++

!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!3#\\t

IW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f&z]0N

F-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KRNDRND

>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:7$7$F

1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$7$$\"

3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3KlrkOC

vy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)**********

***>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)***********

**>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e)****

********z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4S*)=@

F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*$!3)Q

'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)************R%F

*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)4kzlc

,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*$!35)

e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:u]F*F

cp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*FeqFg]l

7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$!3YI;

2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/YS'F*7

$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)*********

***z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep\"Q'F*

$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjWom(oWv

F*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!3S++++

+++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGBGF7F7F

7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 48 "plot([x^3 + x^2 , -x^3 - \+

x^2 - x], x=-1.5..1.5);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!3++++++++:!#<$!3+++++++D6F*7$$!3&****

*\\P&3YV\"F*$!3192$o]&oW*)!#=7$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31+

+D;as88F*$!3f!ynF'o]9aF27$$!3#****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'*

**\\7V0@&=\"F*$!3JLF@3qp,EF27$$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'*

**\\i+#QU1\"F*$!3]@i3Qvjvs!#>7$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!

3;++D\"oS:P*F2$\"3;w%*>cE\\>bFQ7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ

7$$!3#*****\\(G3U9)F2$\"3*))GvT\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"

H#p.UNy19F27$$!3?+++vGVZoF2$\"3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iG

Q1`i9F27$$!37++D1Bt_cF2$\"3Yy%=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<

Ub@8W7F27$$!3()*******4'*QS%F2$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'

[LXf&[()FQ7$$!3'3+++&=$z9$F2$\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv

@ImK!p%FQ7$$!3C***\\(o8y%)=F2$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3

E8#pZ,>3N\"FQ7$$!3O!***\\7ev:lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$

\"3]aAuW#H%*=#!#B7$$\"3i(***\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&

QA7F2$\"3U,C`4\"zon\"FQ7$$\"3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****

\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3'

)***\\PMaKs$F2$\"3jXXT+IS->F27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$

\"3*y*****\\@80]F2$\"3+dEf[y)*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27

$$\"3j)**\\P4w)RiF2$\"3a!H\\5(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF

27$$\"3'z**\\P/-a[(F2$\"3['*4&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!

\\$>\"F*7$$\"3s)****\\i@Ot)F2$\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"

3p#p0_As\\q\"F*7$$\"3>+++!*>=+5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$

\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"

F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F

*$\"3I.v6'\\-.(RF*7$$\"31+]P/)fTP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V

\"F*$\"3e'R**p/^D,&F*7$$\"3++++++++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGB

G$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF

*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3It

i%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=

,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo

$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@

:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G

'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F2

7$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fe

s$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>c

UexeKF27$Fit$!3#*eCzbh(yQ%F27$F^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$F

hu$!3MaEf)**>Tw)F27$F]v$!3%zBj\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[

sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!

H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$F

jx$!37&[Um**Hz#QF*7$F_y$!3g@w31:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E

))3\"G&F*7$F^z$!3I8r8u<KdeF*7$Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F]

[l6&F_[lFc[lF`[lFc[l-%+AXESLABELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$

\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 155 "################################################\n#R

ep\350re de Frenet\nrestart;F:=x*(y + x) + 2*x^3 + x^4 + y^4;Fx:=diff(

F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 438 "\n with(plots)

:b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black , numpoints=10000):

\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y=y0]);\nFy0:=eval( \+

Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := arrow(<x0,y0>, <-Fy

0/l0,Fx0/l0>, length=[1],width=[0.01, relative], head_length=[0.1, rel

ative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l0,-Fy0/l0>,length=[

1],width=[0.01,relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=

CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"FG,**&%\"xG\"\"\"

,&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F(*$)F*F1F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&\"\"#F'%\"xGF'F'*

&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G!

\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords ha

s been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fx0G\"\"\"" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 "" 1 "" {GLPLOT2D 

491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q************f:!#<$\"3)

=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7$$!33kz6()ynk:F*$

\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-F47$F:7$$!3W3#z?z

?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7++++++kF-F@7$FF7$$!3m>

\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F*$\"3q7++++++oF-F

L7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O9#p\")e\"F*$\"318

++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7$$!37^p#eSXxe\"F*

$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`yF-7$7$$!31\\!*=@

/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3'=@XBVq'*>)F-7$7$

$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"ed\"F*$\"379+++++

+%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qEAj:F*$\"3Y9++++++

))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3g************f:F*

$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q?cShM%F-7$$!3-wH^

x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-vw;eNWF-7$7$$!3)=T

)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"3sasVHsVp]F-7$7$$

!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fir7$$!3Yezj\"[M([:

F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++?*F-Fdu7$7$F[v$\"

3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$$!3d************>

:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_12>\"pU^$F-7$$!3U

uRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!3kM)=$p([%)[\"F*$

\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-F]x7$Fcx7$FjvFbs7

$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr7:F*$\"3=:++++++'

*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?x<Qy:vb(*F-7$7$F`

w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;O&H6I$GF-7$$!37OI

/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F`z7$$!3uoF$f'eot9

F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F*Fc[l7$Fi[l7$$!3O

z!\\%Q&o)[9F*$\"3U\"3\\%Q&o)35F*7$7$Fez$\"3V@6%o^OP,\"F*F_\\l7$7$$!3Y*

************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$\"3o7++++++CF-7$F^]

l7$$!3ZMZ`w6^K9F*$\"3KjtMl<6DFF-7$7$$!3dJ!Ra:1xV\"F*$\"3Y7++++++GF-Fd]

l7$Fj]lFdz7$7$Fez$\"3l@6%o^OP,\"F*7$$!3qiwa%\\&e@9F*$\"3ckwa%\\&e@5F*7

$7$Fj\\l$\"3)Q<^!\\MNI5F*Fd^l7$7$$!3U************f8F*$\"3E?(*ppmLq<F-7

$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7++++++?F-Fi\\l7$Fj^l7$$!

33cfhIic#R\"F*$\"3?efhIicK5F*7$7$$!3U3Id)*p)fO\"F*$\"3f,+++++S5F*F]`l7

$Fc`l7$$!3a)o_6@e6O\"F*$\"3Z!p_6@e6/\"F*7$7$F__l$\"3'*eit[\">9/\"F*Fi`

l7$7$$!3S************>8F*$\"3Cf#)=ZBca8F-7$$!3A&>hxW5MM\"F*$\"3_7+++++

+;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*7$7$Fdal$\"3W\"))f*

)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-7$$!3\\\"=;,r'3-8F*

$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal$\"3A\"))f*)*e6Z5F*

7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3aG([WyN%\\5F*F[dl7$7

$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:D\"F*$\"3qB,+++++!)

Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\7F*$\"3]Glk;^0\\5F*

7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F*$\"3s,Ez0())=!fFjd

l7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$F[fl7$$!3/KFxS7I17F

*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!3E************f6F*$

\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFjdl7$7$F[hl$\"3IC,++

+++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$7$Ffgl$\"3d6Mnf2eS5

F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjdl7$7$$!3A**********

**>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F*7$$!3US))es\"ym:\"

F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC>J()!#?7$7$$!3=****

********z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<8L56F*$\"30r-C<8LI5

F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C\"pFgjl7$$!35\\3\"=

vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*$\"3WC=I1C5k;FgjlF

\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$\"3vodZ>\"ol,\"F*7

$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27***************F*$\"3l'[&*[6B^B

\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]m7$$!3\"H?AAAAUh*

F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s#oS-h`\"FgjlFa^m7

$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m$\"3S>s#oS-h`\"Fg

jl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!************>*F-$\"37ff

\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y;3T4qi(*F-7$7$F]`

m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$$!3cPQG1a([!*)F-$

\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@Hn7FjdlF`am7$7$Fga

m$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"************>*F-Fj

`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$!3q*)***********R

)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3Etj]@'3Q[*F-7$7$F

^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!3w%z9l*>%*[#)F-$

\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"[?gD+KFjdlF`dm7$

7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7$7$Fgdm$\"3])o\"

[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$Qzr>mVRs(F-F]hlF

gem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<RlyUFjdl7$7$$!3)*)

)***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p5F*oUzF-$\"3%4>p

5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)***********f(F-$\"33v

wzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k))***********>(F

-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3eUs+wsIjsF-$\"3O

8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3]v\"f`j&euhFjdl7

$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$!3uE]D$G@w6(F-$

\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F-Fbjm7$7$Fijm$

\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!3m<yu6\"*='['F

-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3pi/pED49#)Fjdl

7$7$$!3#z)***********R'F-$\"3()4x%>*zw-$)FjdlF^\\n7$7$Fe\\n$\"3WIH0%Qe

ZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$7$Fe\\n$\"3[3x

%>*zw-$)Fjdl7$$!3y,8f2LL;hF-$\"3!*eK\"f2LL;*Fjdl7$7$$!3c()************

fF-$\"3:#*>y7^/='*FjdlFh]n7$7$Fe\\n$\"3LHH0%QeZJ)F-7$$!3u9Hux@v&>'F-$

\"3'4%Hux@v&>)F-7$7$F_^n$\"3?Rd8KAmz!)F-Fg^n7$F^^n7$$!30x'3Ey%o6eF-$\"

3P,(3Ey%o65F-7$7$$!3A()***********f&F-$\"3-*z9RgBq3\"F-Fa_n7$7$Fh_n$\"

3\"Qo6du<M$yF-7$$!3]%*\\b$*[=aeF-Fcp7$F``n7$F_^n$\"35Qd8KAmz!)F-7$Fg_n

7$$!31:)eyJRq]&F-$\"3-S)eyJRq5\"F-7$7$$!3@FQ$pYLn?&F-FaclFh`n7$7$$!3LG

Q$pYLn?&F-Facl7$$!3?Kh<:w^,_F-$\"3@eh<:w^,7F-7$7$$!3%o)***********>&F-

$\"3#Q<Zv?8@?\"F-Fean7$7$F\\bn$\"3c/>Nx%\\Mf(F-7$$!3zPW/6w-4_F-Fgo7$Fd

bnF]`n7$7$F\\bn$\"3'R<Zv?8@?\"F-7$$!3)ppE:!e/y[F-$\"3kAn_,e/y7F-7$7$$!

31()***********z%F-$\"3_dm&Qf#o/8F-F\\cn7$7$F\\bn$\"3m0>Nx%\\Mf(F-7$$!

3%z5Qw_06=&F-$\"3]M\"Qw_06e(F-7$7$$!3]')***********z%F-$\"3T?5d)*y\\Ft

F-F[dn7$Fbcn7$$!3)owyyyyya%F-$\"31#zyyyyyM\"F-7$7$$!3C()***********R%F

-$\"3_g$GV8t$*Q\"F-Fgdn7$7$$!3!y)***********R%F-$\"3A&=-'4qTkqF-7$$!3e

rm6_U'fe%F-F[o7$Fhen7$FccnFddn7$F]en7$$!3c>G^9[B3UF-$\"3#[%G^9[B39F-7$

7$$!3!p)************RF-$\"3?[-e8pC_9F-F^fn7$7$F^enFfen7$$!3/@y?vTr<SF-

$\"3RZy?vTr<oF-7$7$$!3Y()************RF-$\"3!)=15MV-1oF-F[gn7$7$Fbgn$

\"3[[-e8pC_9F-7$$!3ax*Gr:)*[&QF-$\"3g-!Hr:)*[X\"F-7$7$$!3k()**********

*f$F-$\"3wJu\"45@$*[\"F-Fjgn7$7$Fahn$\"3vJ4>\\sk?lF-7$$!3]\"z,jci'*)RF

-FU7$FihnFagn7$F`hn7$$!3-]n$yfw8[$F-$\"3!\\xOyfw8[\"F-7$7$$!3'y)******

*****>$F-$\"3CFO5g)Ql\\\"F-F^in7$7$Fein$\"39'z#H=<FPiF-7$$!3`4ka^]$yS$

F-FI7$F]jn7$Fahn$\"3kI4>\\sk?lF-7$Fdin7$$!3w-N#)eqkxIF-$\"3UFN#)eqkx9F

-7$7$$!3/))***********z#F-$\"3[%G9dG9(p9F-Fejn7$7$F\\[o$\"3s#)Qv\"*=Fb

fF-7$$!3S4')*oos=&GF-F=7$Fd[oFjin7$F[[o7$$!3znhO%RK(GEF-$\"3E#>mVRK(G9

F-7$7$$!3)z)***********R#F-$\"3wx&>/e>WS\"F-Fi[o7$Fa[o7$$!3s%e/Zf)e@EF

-$\"3l3Yq%f)e@eF-7$7$F`\\o$\"3UO7sh\"[9l&F-Fe\\o7$7$F`\\o$\"3/y&>/e>WS

\"F-7$$!3aWGhCu2:@F-$\"3\")oGhCu2:8F-7$7$$!3)y)************>F-$\"3%yJf

N\")GdH\"F-Fb]o7$7$Fi]o$\"30k=Q\"fuEK&F-7$$!3wUAnecOCBF-F17$Fa^oF[]o7$

7$$!3#y)***********f\"F-$\"3bdi&)4'p.9\"F-7$$!3OU,_wy#et\"F-Facl7$F[_o

Fh]o7$7$Fg^o$\"3?n&H\\:fe'\\F-7$$!3:%3^M_[1%=F-F_u7$Fc_oF^^o7$Ff^o7$$!

3Gcs[K))e_9F-$\"3!4G([K))e_5F-7$7$$!3u()***********>\"F-$\"35X!f`j&eu$

*FjdlFh_o7$7$F_`o$\"3O=&3iz7Vb%F-7$$!396+++++;9F-Fct7$Fg`oF`_o7$7$$!3m

w)***********zFjdl$\"3e;=*f;(43oFjdl7$$!3Kd)ooooo[*FjdlF^el7$FaaoF^`o7

$7$F]ao$\"3)oQ^FP'HXSF-7$$!3A*G?cx.&f5F-Fgs7$7$$!33*G?cx.&f5F-FgsFd`o7

$7$$!3)e()***********RFjdl$\"3e)e2Bp2Bp$Fjdl7$$!3C1Qdlg$)4UFjdlF]hl7$7

$$!3b0Qdlg$)4UFjdl$\"3!H7++++++%FjdlF\\ao7$7$$!3ew)***********RFjdl$\"

3shg#yM/8F$F-7$$!3))>;pb&Q0[&FjdlF[x7$Feco7$$!3!o%=s<M()*=(Fjdl$\"3v3A

xTt)*=RF-7$7$$!3kL&=.N&)Qn(FjdlFfxFico7$F_doFfao7$7$Fh]mFh]m7$FacoFdbo

7$Fddo7$$!3S\\(fiIlK;)!#@F]hl7$7$$!37?(fiIlK;)FjdoF]hl7$$!35,`SJF!)pg!

#A$\"3G_;t-)pg+%Fjdl7$7$$!3yAZVh*[b\\*FjdoFj[nF_eo7$7$$!3qMZVh*[b\\*Fj

doF^el7$$!3Oo&Rut&Q'=&Fjdo$\"3)Gkut&Q'=0)Fjdl7$7$$!39@^%zKEU\\#FgjlFac

lF]fo7$7$$!3)*=^%zKEU\\#FgjlFacl7$$!3YPh]Nr[_=Fgjl$\"39'3b8([_=7F-7$7$
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*fF-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA

\"F*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx

\"F*$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F

*$\"3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-M

WEF*$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF

*$\"3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*

$\"3\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*

$\"3oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$

\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$

\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!

3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG\"\"!F[b

oF[bo-%%VIEWG6$%(DEFAULTGF_bo" 1 2 0 1 10 0 2 6 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 62 "u:=diff(3*cos(t) - cos(3*t),t);v:=diff(3*sin(t) - sin

(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"uG,&*&\"\"$\"\"\"-%$s

inG6#%\"tGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"vG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(*&F'F(-F*6#,$*&F

'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 28 "xs:=dif

f(u,t);ys:=diff(v,t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#xsG,&*&\"

\"$\"\"\"-%$cosG6#%\"tGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(!

\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 88 "simplify(u);simplify(v);simplify(xs);simplify(ys);sim

plify(u^2+v^2);simplify(u*ys-v*xs);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"'\"\"\",&F&!\"\"*&\"\"#F&)-%$cosG6#%\"tGF*F&F&F&-%$sinGF.F&F&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%\"tG\"\"#

F&-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$c

osG6#%\"tGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%\"tG\"\"#F&F

&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-%$

sinG6#%\"tG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#s\"\"\"

)-%$sinG6#%\"tG\"\"#F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 22 

"solve(u=0);solve(v=0);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,

$*&\"\"%!\"\"F#\"\"\"F),$*&F'F(F#F)F(,$*(\"\"$F)F'F(F#F)F),$*(F.F)F'F(

F#F)F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(

\"\"!F'" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) \+

- cos(3*t),t=0,5);taylor(3*sin(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"

\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"

\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - \+

cos(3*t),t=Pi,5);taylor(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++,&%\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"

%F/-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%

#PiG!\"\"!\"%\"\"$-%\"OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*

&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,

y);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,

$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#y1G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 20 "evalf(x1);evalf(y1);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 60 "simplify(3*cos(t) - cos(3*t));simplify(3*sin(t) - sin(3*t));" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$

!\"\"*&F%F&)F'F%F&F&F&F-" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%

\"\"\")-%$sinG6#%\"tG\"\"$F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 44 "plot([x,y],t=0..4*Pi);plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 

"" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"

#F)7$$\"3o#e#[q66RF!#=$\"3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(

3e#F27$$\"3Ya\\5T2Y#z&F/$\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@v

aFF27$$\"3%=$\\!=7cvz'F/$\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ

2GF27$$\"3+\\#Q*3(>wY(F/$\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJG

GF27$$\"3J0kF/T!*R\")F/$\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6

GF27$$\"3!3S>yI4W\"))F/$\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^

:b^FF27$$\"3N#*Q88r;E)*F/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.

y7,D\\#F27$$\"3j'ys9<(><6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='

fh/fFt/#F27$$\"3c#)H3^qX^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:

.=T0^V\"F27$$\"33XyJQ]#3Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3y

Hj\"Ru&[gvF/7$$\"3!QPxJ8,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$

\"3wEg>N/Fa>!#>7$$\"3#)fAvtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"

F2$!3im)>O.O$RuF/7$$\"3E-D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3

w0F(\\@KoW\"F27$$\"31]im>F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3Sf

VS)fqE0#F27$$\"3!G]BEle_-#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4

oEA]$\\#F27$$\"31-qqW3Me@F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\

FF27$$\"3Q7V6$=#*zD#F2$!3YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4

GF27$$\"3\\&=>(3kUCBF2$!3&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF2

7$$\"37!4T\\S6=R#F2$!3ld-5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$

\"3GE+yrr9gCF2$!3kX<(>pGgy#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"

3')H%Q?#3liDF2$!39JHK$o$RwEF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3u

O!)Q6turGF2$!3'z]/@+-;?#F27$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:

'3ns+$F2$!3E!R*=,z2`?F27$$\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-v

IF2$!3l%G:vCHK,#F27$$\"3)fRAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJ

F2$!3>#y'QyU++?F27$$\"3[`v!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F

2$!3oEHR*y/V,#F27$$\"35Am*[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3

I;0]%G#Qb?F27$$\"3-D-))37!pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\

KNklU1AF27$$\"3!yU;Dl3sn$F2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[d

o:@(p#F27$$\"3iNN>!\\\"H'z$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=s

AI$e$)y#F27$$\"3)**3K!4H$e&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(

R]n8#GF27$$\"3)QkqyKu`\"RF2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[

3&**)f#GF27$$\"318!RQ$[<')RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::

+mG)y#F27$$\"3y\"Q2)R`(p0%F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#

*QEF27$$\"3C>Tu^jd)>%F2$!3kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw

?F27$$\"3e!eNOh&[QWF2$!3&)fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"

F27$$\"3kFz7m8-yXF2$!3u)Q'otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$

\"3gv-i=rb<ZF2$\"3@o#=D#R\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$

\"3Bs$**H!*p5%[F2$\"3E\\DR!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F2

7$$\"3')o%yto#ek\\F2$\"37I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw

\"F27$$\"3C\"elvy&4+^F2$\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\")

)H#F27$$\"3i$p_x))3cB&F2$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=

r;(*))\\k#F27$$\"3Cyu=0%\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!

4O*)*)\\>Ey#F27$$\"3bq[!Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"

3o\\/DTuoAGF27$$\"3ujAiA**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$

\"3,'o\"fbTzCGF27$$\"39`U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$

\"3-4(p6*=Q\"z#F27$$\"3UViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$

\"3913c&[jvo#F27$$\"3)RAI!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$

\"3h@F%))=_e?#F27$$\"3)Rps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2

$\"35rNAC6@d?F27$$\"3YzZK)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"

3(3(R!)G]%e,#F27$$\"3xOG4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2

$\"3(>W+NT:,+#F27$$\"3%z/&)fo9;J'F2$\"3mlhDmDU-?F27$$\"3!4B$*pqYiM'F2$

\"3%=n5o))y=,#F27$$\"3'QT,!G(y3Q'F2$\"3O,qe_oLG?F27$$\"3%of4!\\2^:kF2$

\"3S&>QG,R:0#F27$$\"3yif-\"zuZ['F2$\"3N\\[8.\\h;@F27$$\"3qGB/L)QSb'F2$

\"3e@lOoq)H?#F27$$\"3[+**zTq@&z'F2$\"3'p:g@Ue0e#F27$$\"3#*yw)*4oLgoF2$

\"35n#oP%)GSn#F27$$\"3Mda<ylXDpF2$\"3Gvr(*>hv]FF27$$\"3+Z$pAY;!epF2$\"

39pdi$)*G2y#F27$$\"3yNKOYjd!*pF2$\"3)p([l'=SS!GF27$$\"3aCrXIi8BqF2$\"3

5u53N*R*>GF27$$\"3?95b9hpbqF2$\"3$='*>>hGx#GF27$$\"3;_p!3mL$*3(F2$\"3<

VQ7jbdEGF27$$\"3+\"*G127(H7(F2$\"38)H<WbWa\"GF27$$\"3%)H)=Lv3m:(F2$\"3

U9*4KzzPz#F27$$\"3ooZd*HY->(F2$\"3#p_/F<76w#F27$$\"3[Xm3#R@vD(F2$\"3ya

-MexNhEF27$$\"3HA&)f%['zCtF2$\"3eiU#H\"*\\V^#F27$$\"3IgBnP?h!R(F2$\"3-

&*p&*=^hCBF27$$\"3W(>Y2fFkX(F2$\"3waU4'*z%34#F27$$\"3cM+#Q9VA_(F2$\"3G

)yI0%z$f\"=F27$$\"3esQ*ope!)e(F2$\"3vB(G3X*>/:F27$$\"3O(\\l'G'Q<l(F2$

\"3i)>4er%ys6F27$$\"3:ArVg&=ar(F2$\"3_g;:@'3==)F/7$$\"3%pu3A\\)4zxF2$

\"392%[QTT?Z%F/7$$\"3sr.)RUyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3

]*z!)e`J'fNF/7$$\"3)3&G=Q)*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3

gJ\"yQ-)fl6F27$$\"3/I`Q_7gD\")F2$!36yzPm[]K:F27$$\"3S')Hd(plED)F2$!3_y

fy]\">_4#F27$$\"3aW1wU,tz$)F2$!3GFcK/4c0DF27$$\"3GZ41^VcZ%)F2$!3#ozY*p

V/cEF27$$\"3B[7Of&)R:&)F2$!3K>\"[i;X%eFF27$$\"3[+9^jcJ\\&)F2$!3S2'z#Gs

6#z#F27$$\"3'4bhwwKKe)F2$!345=%*opd9GF27$$\"3X,<\"=()\\rh)F2$!3'*ysU\"

3+j#GF27$$\"3q`='f(p1^')F2$!3cK)yG=_y#GF27$$\"3AcZR84!=o)F2$!3(>u'\\6g

,@GF27$$\"3xew#3&[`7()F2$!3KYL?!4(*o!GF27$$\"3Jh0E)yoKu)F2$!3o;2!fOygy

#F27$$\"3%QY$pDF+u()F2$!3#\\*on2N=fFF27$$\"3\"*o#f0gqa$))F2$!3Ufy-u!H)

*o#F27$$\"3?s]Uv%Qp*))F2$!31%[%[!f8Wg#F27$$\"3[[<^n4ul\"*F2$!3mfn-W*op

=#F27$$\"3xC\"3n^r*G#*F2$!3\\)\\?Dd*H5@F27$$\"3/,X!f1-AH*F2$!3C[G*\\aI

<0#F27$$\"3=*o-0M<QK*F2$!3X)e\"[PDCI?F27$$\"3Kx35:EVb$*F2$!3nea%))G^V,

#F27$$\"3Wl!*p*)y/(Q*F2$!3:OK^\"4kU+#F27$$\"3\"=D(HkJm=%*F2$!3+@Smn@6+

?F27$$\"3'4mzdB5<X*F2$!3A4vxKV<-?F27$$\"3Mo?E2tv%[*F2$!3TmE!4b]2,#F27$

$\"3rvWuyV!y^*F2$!3u0Ek-!>d-#F27$$\"33$)oA]9&3b*F2$!3ef#Ghamo/#F27$$\"

3%yp\">$fXph*F2$!3[rf/GOS1@F27$$\"3O9l:O(RIo*F2$!3kTt\"o\"\\$f=#F27$$

\"3p/nyeh^T**F2$!3ID@0vbs(e#F27$$\"368BQPm\"4+\"!#;$!3W<:/_'3No#F27$$

\"3wbf))e;o25F\\^n$!3)\\#eLo/SgFF27$$\"33xxjpT165F\\^n$!3#RMi7Q7%*y#F2

7$$\"3S)f*Q!oYW,\"F\\^n$!3S0ymEa&4\"GF27$$\"3s>99\">Hy,\"F\\^n$!3,['eK

B3U#GF27$$\"3/TK*=q67-\"F\\^n$!3F2jw@6TGGF27$$\"33%=o<YpW-\"F\\^n$!3<a

Zxb\"fK#GF27$$\"3$p7V;AFx-\"F\\^n$!3s;u%R!\\_3GF27$$\"3zp!=:)\\)4.\"F

\\^n$!3/u.QrPt$y#F27$$\"3#G,$RTFCM5F\\^n$!3'o(*)*RP*[[FF27$$\"3a)*G9h#

e2/\"F\\^n$!35m\"45Esak#F27$$\"3U%y#*3yts/\"F\\^n$!3c.H$QW;!)\\#F27$$

\"3c6W*3%o$R0\"F\\^n$!3poCXwpE,BF27$$\"3oQg*3!**fg5F\\^n$!3#o'4o*QR'f?

F27$$\"3#em(*3'HEn5F\\^n$!3#[^P;>2jx\"F27$$\"3'HH**3-ER2\"F\\^n$!3SrJI

(zDfX\"F27$$\"3E++S2R`!3\"F\\^n$!3\"[z@`g&\\26F27$$\"3S22!RzTr3\"F\\^n
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!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3Q

N8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct

^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZ

W\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=

7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$

$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$

$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG

$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-%%VIEWG6$%(DEFAULTGFj^n" 1 2 

0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "restart:with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "ArcLength( <3*cos(t) - cos(3*t

),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "

Warning, the assigned names <,> and <|> now have a global binding\n" }

}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected names have bee

n redefined and unprotected: *, +, ., D, Vector, diff, int, limit, ser

ies\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"#C" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)):\nCurvature( <3*cos(t) - co

s(3*t),3*sin(t) - sin(3*t)> ):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 12 "simplify(%);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"

\"\"\"\"$F&*&F&F&-%$sinG6#%#t|irG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 71 "###################################################

####################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Re

p\350re de Frenet\nrestart:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t)

;y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&

\"\"$\"\"\"-%$cosG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$

*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),

t):v:=diff(3*sin(t) - sin(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF

'!\"\"*&F&F'-F)6#,$*&F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F

," }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t

|irGF(F(" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(

u/l),simplify(v/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&

\"\"#\"\"\")-%$cosG6#%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simpli

fy(u/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-

%$sinG6#%#t|irGF)-%$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=s

ubs(t=t0,y);\nu0:=subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:

=\nplot([x,y,t=0..4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*

&\"\"%!\"\"%#PiG\"\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&

\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(

F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$

*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F/*&F'F(-F*6#,$*(F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#v0G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6

#,$*(F'F(F.F/F0F(F(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the n

ame changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 257 "b1 := arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.0

5, relative], head_length=[0.1, relative], color=red):\nb2 := arrow( <

x0,y0>, <-v0,u0>,length=[1],width=[0.05, relative], head_length=[0.1, \+

relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" 

}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]

u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l

)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n

#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!

)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\"

>Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=

w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3

GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3

mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3a

KUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg

-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I

\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNt

iLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$

oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F

/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/

$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3

GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Q

j$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*

[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#

y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd

(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G

^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpy

F27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!

3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3

\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SB

ODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*

QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!

3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v!

[EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv

$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$

\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"

3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_v

f-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_

?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*

\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6Q

ZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNG

GF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!

3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!

3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!

384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3im

Ok1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3

i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw

.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$

=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[

Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"

Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw

)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*e

Uh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$

\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3

iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"

3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3

wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3

K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>

Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\

LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2H

fl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\

O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8

$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&

F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F

27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*

F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F

27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3

y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEO

bRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[

_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$

!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3

o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(Q

BJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*

R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)

zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurR

F/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$

$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$

\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!

\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y**

*e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2

#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF

/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!

3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$

!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%

'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99

Fi^n7$$\"+CrU.GFi^nFj^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF

`_n7$$\"+CrUGGFi^n$\"+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNO

GRIDG-F\\^n6&F^^n$\"*++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb

_nFf^n-Fc^n6&7&7$Fh_n$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^n

Fban7$FeanF_an7%7$Fean$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9F

i^nF_`n-F\\^n6&F^^nF+F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+

AXESLABELSG6$Q!6\"Fjbn-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

ccn" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 68 "###################################################

################\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "####

##################################    Exercice 8, suite\nwith(plots):

\npolarplot([cos(t)^2,t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F

*7$$\"3s%RHu\\FC)**!#=$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>

R5oF27$$\"3]h))4k@'f&)*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybf

siD\"F/7$$\"3%RT'z1sP9'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?

K=\\l=F/7$$\"3icbW;/VQ#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPu

M?CF/7$$\"3qu4S\"R*e]()F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@

)y*GF/7$$\"3-`txqLX!>)F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=

iKF/7$$\"3k)[%)fR!oLsF/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!

f%Gm$F/7$$\"3f'H1`6)=-lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4

&z!QF/7$$\"3Qo$3g(>7WdF/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn!

[QF/7$$\"3]fBV;oz\\`F/$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/

7$$\"3/4k(Rp=h&\\F/$\"3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F

/7$$\"3%)H@XTuPsUF/$\"3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`

$F/7$$\"3!yrni9q\"QGF/$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBH

F/7$$\"3!*3VReu\"e(>F/$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,P

e#F/7$$\"3?Ev=2H<u9F/$\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\

@F/7$$\"3yc[c&)y@\\5F/$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx

\"F/7$$\"3c'[t6ES*pqF2$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y

_M\"F/7$$\"3+5&e'eG2!R%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_

(yMu9**F27$$\"30(HI)=!)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`

%4_h1x$F27$$\"3%Q90m!)*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"

3+y%fB<#oPYFdw7$$\"3=bS'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$

\"3!z[8h%H`/C!#B7$$!35QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_

x$\"3!eH_na2wc%Fdw7$$!3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqF

dw$\"3\\%yB!3X?:OF27$$!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2

$\"322%f5T\\!G(*F27$$!3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F

2$\"3Y4`vLxGO8F/7$$!3OEo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i

<594p!)p<F/7$$!39eu4!pJj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm

\"*4\"=A%o@F/7$$!3U,5h\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"

35E%)GGi!Qe#F/7$$!3I=\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$

\"3[?J$>V`V$HF/7$$!3;Nl(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"

3F%[**z_3,`$F/7$$!3wLyG3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=

*QZy\"[o)y$F/7$$!3?I')3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(

ee<Sy)[UQF/7$$!3!fO`.[QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa

#eVy%QF/7$$!3-uI&>?()Qv&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6

m2QF/7$$!33!eoLVMt\\'F/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kO

F/7$$!3z\\![q>(*)GsF/$\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/

7$$!39z?X^(3W>)F/$\"3my20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$

!3CzG4?axd()F/$\"39?aF@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z

`!)=_lON#*F/$\"3'o&)o8/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0

#**))[U#)f*F/$\"3KnV&ezjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!3

7?KrDN\"3&)*F/$\"3Y\"[$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F

27$$!31\"GF3\"*QD)**F/$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLO

URG6&%$RGBGF*F*F*-%%VIEWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 115 "with(VectorCalculus):SetCoordinates( 'polar' );\nA

rcLength( <cos(t)^2,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }

}{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimpli

fy(%) assuming t::real;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the a

ssigned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 

"" {TEXT -1 113 "Warning, these protected names have been redefined an

d unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#-%$IntG6$*$,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F

*F**$),&*(F4F*F,F*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\"

)-%$cosG6#%\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cos

G6#%\"tG\"\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "######################

################    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(

-t)*sin(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 

433 433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)p

JU\"!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3Qi

O??bSn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)

\\,4(48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#

H/1D\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<

$\"3Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt

#FT$\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=

\"F*$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>T

U*>F*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"

\\'4EF*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_

LF*$\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$

F*$\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$

F*$\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*

$\"37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3

'oM[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o

$oT,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[

i->U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd2

2E'FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<V

FT7$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GF

T7$$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$

\"3eI0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7

$$\"3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7

$$\"3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)H

g\\!#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X

&yu)fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$

\"37([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*

!#>$\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<

\"GGrB**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[

t7$$!3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfX

jvFc[l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z

<e.BGFc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"

3&pJn3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc

[l$!3@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::y

zI8Fc[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u9

6KZc-fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"

3Cd>3@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'C

OLOURG6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAUL

TGF^bl" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve

 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp

(-t)*sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, c

omputation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 

"SetCoordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "####################

#################   RAPPELS SUR LES CONIQUES" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 223 "#############################  HYPERBOLE\nresta

rt:with(plots):p:=4:e:=2:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-13*Pi/4

8..13*Pi/48],color=blue):\nph2:=polarplot([p/(1-e*cos(t)),t,t=2*Pi/5..

8*Pi/5],color=black):\ndisplay(ph1,ph2);" }}{PARA 7 "" 1 "" {TEXT -1 

50 "Warning, the name changecoords has been redefined\n" }}{PARA 13 "

" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7jn7$$!3?o`15!

fcF)!#<$\"3\\q\"*HC0eO%*F*7$$!3Wu6$*o&>O,)F*$\"3cQ^KnKjo*)F*7$$!3'RXS*

)o&\\uxF*$\"36CoZ;@GS&)F*7$$!3-K\"Q^RZab(F*$\"3+cYO9lgY\")F*7$$!3aSh(H

/'3atF*$\"3/g#R4gnMy(F*7$$!33GwOg$***RqF*$\"3z7V+Sq?9sF*7$$!3=Uo%=eY[w

'F*$\"3,\"\\WHSr?r'F*7$$!3E`k,$*=o$\\'F*$\"3*[j0OPwK@'F*7$$!3+f9&)zZ-c

iF*$\"3y)G*e\"G+@x&F*7$$!3X#[vv;$*[/'F*$\"3a'HH#HcBw`F*7$$!398h\\edUde

F*$\"3CRT1Ng!4-&F*7$$!3wIG(\\Jl2p&F*$\"3*HdJA0'H,ZF*7$$!39x0l@@5TbF*$

\"3Q'))*o*oY1T%F*7$$!3A*=L+SK4I&F*$\"3=/HiUZ1NRF*7$$!35+3\"zy0N4&F*$\"

3URZoWh;7NF*7$$!3tJ&H%[^m8\\F*$\"3E#*Qpy#yE8$F*7$$!3_q\"R$Q-RiZF*$\"3-

qr1No]+GF*7$$!3Cj_#4]x.j%F*$\"3?_My5x-(\\#F*7$$!385[4;U]IXF*$\"3#[UAxW

MdD#F*7$$!37b\"og?,NV%F*$\"3\\%*\\'f;Hz+#F*7$$!3UZ+L%H/,N%F*$\"3-(>t34

V+y\"F*7$$!3Qe(R$G@9\"G%F*$\"3G!QxRy(yw:F*7$$!3#41Rm,0qA%F*$\"3LL%yvq#

z.9F*7$$!3#oW'H<2$><%F*$\"3'pZ2$[3,57F*7$$!3'G+C,$HPKTF*$\"3akj;%H,V0

\"F*7$$!3)H)>wt2w$4%F*$\"35H@,%e$p6))!#=7$$!3cdK.juolSF*$\"3x^8)p$f(yL

(Fds7$$!3k$RmvY/5/%F*$\"3C4?MapIrdFds7$$!3Sm6\"y)=5BSF*$\"3*Q$pzpTf<VF

ds7$$!3J1fan0(*4SF*$\"32\"3:&em`HGFds7$$!3$4AXuUNF+%F*$\"31PI[\"3j+[\"

Fds7$$!3D/u*4T,++%F*$\"3Qa2s%pf(fL!#?7$$!3_\"y;c)Qp-SF*$!3=B+^(4q(o9Fd

s7$$!3V#z%)p(zl4SF*$!3)[Vji'fm%y#Fds7$$!3#)=6)pi3@-%F*$!3Y!f,U]xHA%Fds

7$$!3Kpk*[;I0/%F*$!3\\z(eQmGtt&Fds7$$!3Wf9UMmGkSF*$!3M>rt$o]tD(Fds7$$!

3wWCC$e3I4%F*$!3!HhsK%43v()Fds7$$!3tT3Uqb-KTF*$!3=8-da<&G0\"F*7$$!3)e=

&R=E1uTF*$!3M>!p\"pn%z@\"F*7$$!3]@FO&)*>qA%F*$!3pnu'3iUQS\"F*7$$!35mqk

+./$G%F*$!3s[@;$36Ee\"F*7$$!3W(G_I0uTN%F*$!3cA,r5kc\"z\"F*7$$!3s33\"eb

v=V%F*$!3d)zo(z^j.?F*7$$!3\"fFz*RA/EXF*$!3P%H\\,;gYC#F*7$$!3EFK'*3&4Jj

%F*$!3pq:?(RpM]#F*7$$!31sa'QsnTw%F*$!3XZRzhh\\/GF*7$$!3S#R)QW*)f7\\F*$

!36!QR8p$QIJF*7$$!3!*fW%4k&=#4&F*$!3'*4*yUBH%4NF*7$$!3wJ>$y,7^I&F*$!3l

sdZ(QcM%RF*7$$!3kX)yN\"ppRbF*$!3wfU\"p;**yS%F*7$$!3;^/+\\WjoeF*$!3$[Z#

y<tEU]F*7$$!3*\\QHV5-@/'F*$!3K1&)zEQ(4P&F*7$$!3AWcotMmNiF*$!3*4T)pB\")

4MdF*7$$!3)>%))eU@:okF*$!3;1)H_'*zg;'F*7$$!36$*48Tn(Gt'F*$!3Ug'eVy%[`m

F*7$$!3ipYp$4BG-(F*$!3+xW\"QRjH=(F*7$$!3g$)y(f'HactF*$!3c#=d%zj!zy(F*7

$$!3#fE$fm$[ub(F*$!3YL*[c!)3-:)F*7$$!3O>.r%4\\fx(F*$!330IFx)*)Ga)F*7$$

!3Zv\"ps@9W,)F*$!3I>fYHX0q*)F*7$F($!3\\q\"*HC0eO%*F*-%'COLOURG6&%$RGBG

$\"\"!F]_lF\\_l$\"*++++\"!\")-F$6$7ao7$$\"3\\%e\"ziz1OKF*$\"3kj)zL6$ff

**F*7$$\"33k6Fm;(3)HF*$\"3xX&y$G.I0&*F*7$$\"3#>Qnz)Go[FF*$\"3CzZ$R*H\"

44*F*7$$\"3*zVgZ*)[l`#F*$\"3Ye$4N\"eJ6()F*7$$\"3/'zW\"[7+UBF*$\"3c_y5G

BBi$)F*7$$\"35j\"[m;iw*>F*$\"3q;SX;7uTxF*7$$\"3(HVq*=#zCq\"F*$\"3qTu+(

R#f1sF*7$$\"35'*o/:z+y9F*$\"3k<E>w%zrz'F*7$$\"3%4$*>]7p%y7F*$\"3j&yq<!

H4JkF*7$$\"3eaMk*)\\)**4\"F*$\"3-%>IaK6;5'F*7$$\"3]LpIgWT%R*Fds$\"3o!p

H$RkL.eF*7$$\"33[(pw0``J'Fds$\"3@mE<-J/D_F*7$$\"3\"\\()4hj#>4QFds$\"3/

$Q\\vTylu%F*7$$\"3DKi7v%)>?<Fds$\"3:X&ouWK1M%F*7$$!3@ZLcX<qPMFcu$\"37P

4u;J7$*RF*7$$!3!*oV/<_(zz#Fds$\"3f@8`Y&3!HMF*7$$!3j#\\d&[[vVZFds$\"3=;

Tvi![T,$F*7$$!3CzZ\")=;6EjFds$\"31OfZ,PggEF*7$$!3qw6Xr9YGwFds$\"3-`0J?

mx`BF*7$$!3C.j&)z>1w')Fds$\"3g[2H_R,#4#F*7$$!3usV@&o*pb&*Fds$\"33d>jGu

Zd=F*7$$!3<G#)yr&H+-\"F*$\"3)Hd$=)H\"ft;F*7$$!31<Cvad%43\"F*$\"3_`d;PQ

n'[\"F*7$$!3>mr^nM+K6F*$\"3JH_f:f9;8F*7$$!3?^x#ec:L<\"F*$\"3!GV:i\"f)[

;\"F*7$$!3QBomqY<07F*$\"3Q\"R.,x,m.\"F*7$$!3?&G3_prqB\"F*$\"3=2=pO,[K*

)Fds7$$!3aPr<oNmf7F*$\"3GSvd^kG#y(Fds7$$!3[1#)ye\"f9G\"F*$\"3>1E@@QN/l

Fds7$$!3]e%R1:ZrH\"F*$\"3D#>Bi:0oT&Fds7$$!3g#f_EGI3J\"F*$\"3q5\"4)pHzg

UFds7$$!3H.\\KG,p?8F*$\"3!pAVnjqy=$Fds7$$!3m8nt<x)yK\"F*$\"3CG>()48N*3

#Fds7$$!3Uq>0-5%=L\"F*$\"3]=a?)*p%H4\"Fds7$$!3_=2)QcKLL\"F*$\"3sv^')QF

0\"[#Fcu7$$!3<`<#\\nj=L\"F*$!3K9l)\\33Y3\"Fds7$$!3%o%3U+(e!G8F*$!3a_Wl

eHAc?Fds7$$!3k(yI$ybB@8F*$!36V-qR*H!=JFds7$$!3*eC>V?#468F*$!3!*Q,\\'f<

dB%Fds7$$!3Wk*fvYEzH\"F*$!37Bq[fhQd`Fds7$$!3oq5fS7)=G\"F*$!3utKHl]LxkF

ds7$$!3!*4TOr2')f7F*$!3aZ<_,QerxFds7$$!3UhjZ)eYeB\"F*$!3y>,&GFM6**)Fds

7$$!3<?JnIf;07F*$!3I#Q\"yO(Qm.\"F*7$$!3#[bw;S*=s6F*$!3A79)Rl5#p6F*7$$!

3-yZ]U)R&H6F*$!3!HOi\\sUZK\"F*7$$!3OqIXyD&>3\"F*$!3?N#4!f'\\M[\"F*7$$!

3B+[Mvz'G-\"F*$!3Y&=98T*>l;F*7$$!3eenfWg\"y`*Fds$!3exm_OdTi=F*7$$!3i`F

*)*[+Sm)Fds$!3Y%p7PUC^4#F*7$$!3D&y$*\\1'*fj(Fds$!3i2uT&*z%>N#F*7$$!3hF

LL6H!fL'Fds$!3m#H.Xjd$eEF*7$$!3zlHp!Rc4r%Fds$!3$=)>p`:I@IF*7$$!3I+`$*y

*H(4GFds$!3[4%e2f`lU$F*7$$\"3S*f[iC&o*z'Fcu$!3uEhg5Of8SF*7$$\"3/Mn-,=S

$p\"Fds$!31g#p!)Ru`L%F*7$$\"3\")>wfY&yAg$Fds$!3$)*4Z\"p2p1ZF*7$$\"3!eB

N%z5&y.'Fds$!3)3^*yN#\\C<&F*7$$\"3i1-!3gT%=!*Fds$!31$Qwtm!>LdF*7$$\"3q

yctg3Cp5F*$!3G:C[_2kWgF*7$$\"33%zw\"*)>Yc7F*$!3[\\Jb'fx0R'F*7$$\"3=(Qq

zClrY\"F*$!3YEr3s?MxnF*7$$\"3A^z4Ec'fq\"F*$!3wKS*pDLH@(F*7$$\"3N3S&eb%

p+?F*$!3Ku\\'*=?AZxF*7$$\"3k/\")otCPWBF*$!3]%4Z/3$\\m$)F*7$$\"32]9UXV[

QDF*$!30<(fm'Qy9()F*7$$\"3YM<j2A4]FF*$!3%G,a!=:V$4*F*7$$\"3%fAKaPW;)HF

*$!3%*=o^Hwn1&*F*7$$\"3<,N=%)z1OKF*$!3u\"z99:$ff**F*-Fi^l6&F[_lF]_lF]_

lF]_l-%%VIEWG6$%(DEFAULTGFbem" 1 2 0 1 10 0 2 9 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 18 "1/3+1/12;1/3-1/16;" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6##\"\"&\"#7" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#8\"#[" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 149 "###########################

##  PARABOLE\nrestart:with(plots):rho:=2:e:=1:\nph:=polarplot([rho/(1-

e*cos(t)),t,t=Pi/4..7*Pi/4],color=black):\ndisplay(ph);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$

7jn7$$\"3=)fbI7F%G[!#<$\"36Df/CrUG[F*7$$\"3g])*z(zO]U%F*$\"3yXpBy;MeYF

*7$$\"3)RK[*3KIeSF*$\"3)>;.GPM\")\\%F*7$$\"3obdo`%HRs$F*$\"3qtJ'y\\?pM

%F*7$$\"3Hvi&>wI#=MF*$\"3%e&oP$e<R?%F*7$$\"3CFt!3aEa%HF*$\"3].tLf&>E(R

F*7$$\"3@\"3%[+vCODF*$\"3cPhj%e#)4w$F*7$$\"3Ec(4.!pmQ@F*$\"3m`%*yPmDVN

F*7$$\"3!3EFH_Rdz\"F*$\"3e(>6[,$4WLF*7$$\"3i+r[H(Gh\\\"F*$\"3wVv80$G)f

JF*7$$\"33K(>S:=YB\"F*$\"3u&)\\$)\\ys*)HF*7$$\"3XuJH'G9h+\"F*$\"3w9Oty

suKGF*7$$\"3U>*Q:O_U/)!#=$\"3sA\"QX#zd'o#F*7$$\"37AiiV*RX)[Fao$\"3T1HF

dU/SCF*7$$\"32\\Qic+OSAFao$\"3bJx>9Ks7AF*7$$\"3'[ojr3-\"o=!#?$\"3bv(\\

/Bn=+#F*7$$!3OfaTHTJ%z\"Fao$\"3%Ru%==[q6=F*7$$!3C$)e8i3[JLFao$\"3MKmbE

+AL;F*7$$!3?J^PV^wkWFao$\"3a5)e&zJ)z[\"F*7$$!3K9.9T'*pRbFao$\"31[!**Hg

4dL\"F*7$$!3v,c4#[>EW'Fao$\"3#owFUgvG>\"F*7$$!3Wv$R8$p#Q<(Fao$\"3uS-Sk

_Bj5F*7$$!3YUAIPRtPxFao$\"3mS6kjpl7&*Fao7$$!3YHWw&\\??I)Fao$\"3L@uEs$4

8C)Fao7$$!3T3$*H4,N,()Fao$\"3&[QS([qN2sFao7$$!3]>\\?I[@'3*Fao$\"3EHE@Y

fxXgFao7$$!3K%e)3NG$HO*Fao$\"3'yH.d*y.[]Fao7$$!3RSLDj[//'*Fao$\"35\\-r

&HC(zRFao7$$!3?\"o[SlGwx*Fao$\"3iV'=Y:CC)HFao7$$!3km[%4>_U!**Fao$\"3o4

%R&)=;q&>Fao7$$!3S'zUfylP(**Fao$\"3p;b??pQC5Fao7$$!2m;hWZ')*****F*$\"3

-&3c=+()fK#Fap7$$!3U)[lyQkT(**Fao$!3OQqPz[d;5Fao7$$!3?!*4<E#fs!**Fao$!

31oqDE-/E>Fao7$$!31s)GKCFsy*Fao$!3jUXSVkM<HFao7$$!3)GEtU!yl3'*Fao$!3%

\\Ufj;uk&RFao7$$!3M>[L`;nw$*Fao$!3aN;f4*3L*\\Fao7$$!3g9VQ0Mm$4*Fao$!3#

)*\\\"=M\\3@gFao7$$!3rp>7$>M[q)Fao$!3cji)QU#o(>(Fao7$$!3;:hAOiN!G)Fao$

!3C0b.Nvr$H)Fao7$$!3%z$)))*p#zvt(Fao$!3kheBS@)H^*Fao7$$!3qCw\\')>*Q:(F

ao$!3!=*>FS&yp1\"F*7$$!3)H<I`wD!*R'Fao$!3V>6YhB;+7F*7$$!3%p;=O!3\\dbFa

o$!3Jhq^9I/L8F*7$$!39zj<sqx9XFao$!3))zHD<eC\"[\"F*7$$!3<OtqhP6+LFao$!3

m>46cm0P;F*7$$!3q]0H5RKt<Fao$!3WW7%p^?S\"=F*7$$\"3/'\\j#fK->d!#@$!3<K7

e?=d+?F*7$$\"3Zqp!p@.QA#Fao$!3f,fH&>E7@#F*7$$\"3s%*\\>41mQ\\Fao$!3yZ#e

=FwWW#F*7$$\"35$>X5K#[D!)Fao$!3GfzKT-=&o#F*7$$\"3#p;R$>^7]7F*$!3/#>L<T

$3+IF*7$$\"31E.&f!G?#\\\"F*$!3k0zbICMdJF*7$$\"3A!*44\"oFmw\"F*$!3fc<G[

ljELF*7$$\"3N`-**R_c,@F*$!3!z%)=nD_A_$F*7$$\"3Q]F'3nf!*[#F*$!3^Fu*y&\\

!et$F*7$$\"3N/$zE\"[t>HF*$!3YYfbKSmfRF*7$$\"3vFL%*>(\\>U$F*$!3>T=G$\\'

o0UF*7$$\"3WUBH!*e(ps$F*$!3%4SRZ#>K[VF*7$$\"31u7b*GF01%F*$!3#3(=PaJ7*

\\%F*7$$\"3a*\\Qw)zDEWF*$!3iI_7^f')eYF*7$$\"3:2xLGrUG[F*$!3=XQBErUG[F*

-%'COLOURG6&%$RGBG\"\"!F__lF__l-%%VIEWG6$%(DEFAULTGFc_l" 1 2 0 1 10 0 

2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 143 "#############################  ELLIPSE\n

restart:with(plots):p:=2:e:=3/4:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-

Pi..Pi],color=black):\ndisplay(ph1);" }}{PARA 7 "" 1 "" {TEXT -1 50 "W

arning, the name changecoords has been redefined\n" }}{PARA 13 "" 1 "

" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$7in7$$!3zUr&G9dG9\"

!#<$\"3A7Z1m$y!)o%!#F7$$!3-Zbb$R<n8\"F*$!3CMgenZgm:!#=7$$!3&QV_.R_77\"

F*$!31k4a)oNi$HF37$$!3g``lrB:#4\"F*$!3#*yM^u'Q5\\%F37$$!3sl(*ojc]\\5F*

$!3u`m.^(=%zgF37$$!3@%RJ)e'f[#**F3$!3Es,CyH]\"p(F37$$!3;(>Pz5`5D*F3$!3

Cb>rk+(4A*F37$$!3K-BWTr(fQ)F3$!31!o]Uv#o%3\"F*7$$!3gjUw*G:TG(F3$!3CF$*

e'HG!e7F*7$$!3BsarJ=wQfF3$!3ZL00yroO9F*7$$!31mY4)ftkC%F3$!3vyTVP7,F;F*

7$$!3$R&H(>kOPW#F3$!3'e/8P#*3-!=F*7$$\"3'3]#Qy\"[Z>\"!#?$!3ajxV/d*3+#F

*7$$\"3z/'*R566NIF3$!3x3FN[+'o?#F*7$$\"3$oE`%R_x-mF3$!3CN<j%4iiS#F*7$$

\"3SeI)[SYC0\"F*$!3Y9fZMd;$e#F*7$$\"3;TY7$*fx@;F*$!3wt(e/-Bvx#F*7$$\"3

i1LCz#o!3AF*$!3\"G$)R!=p&R\"HF*7$$\"3SVcf4LnFIF*$!3#*QKvUh17IF*7$$\"3G

%[tYmp,W$F*$!3XDsI_gqBIF*7$$\"3)*ognB\"oB)QF*$!3nvZ3R3y3IF*7$$\"3u#)oh

#Rx%)R%F*$!3Y]xrth([&HF*7$$\"3oq\\<jOQS\\F*$!3!4ZNlxzN&GF*7$$\"3W-B,UQ

VqaF*$!35%zBe%QL0FF*7$$\"3_Ik.))GN+gF*$!3#)eFW%=T)*\\#F*7$$\"3T,t$f:SO

`'F*$!3wh?Ui9<>AF*7$$\"35X2C#ohA-(F*$!3e,$H\\z!))o=F*7$$\"3m*oUUj*y2uF

*$!3W!*y<'[B%)[\"F*7$$\"3$p!G;!fo0r(F*$!3!RJlwx3)e5F*7$$\"3#3@M,S!oAzF

*$!3A+z[!4:x`&F37$$\"3m(*e)=6Y)**zF*$!3k?MD$375[#!#>7$$\"3blnu6?WIzF*$

\"3aKia4kma_F37$$\"34*3<-vM[r(F*$\"31IO>!oH70\"F*7$$\"391rX_E9AuF*$\"3

?(f0ON4:Z\"F*7$$\"3!y(GMs'4*\\qF*$\"3q\"RC))4%QX=F*7$$\"37aLmyfh\"e'F*

$\"3g%*)[.7w$*=#F*7$$\"3ux`!*>%*=pgF*$\"3O!H_p>W#oCF*7$$\"3wH?n<gz<bF*

$\"3i0P'fqm%*o#F*7$$\"3)*4%*[Zunk\\F*$\"3Q(4f]$z*y%GF*7$$\"31Rdx#[\"4P

WF*$\"3!yL>p?:#\\HF*7$$\"3%G<(\\:'fK$RF*$\"3H**>jWBB0IF*7$$\"3SZ&GjKzW

Z$F*$\"3'y:06JjN-$F*7$$\"3ObF6C%=r/$F*$\"3ZW5+r2<8IF*7$$\"3]NLC$pbT@#F

*$\"3')*)GR;%p]\"HF*7$$\"3Uya?$zP_f\"F*$\"3'3@g#HW!*pFF*7$$\"3?@O/G!>B

0\"F*$\"3uLSxrW6$e#F*7$$\"39AnkSNR'['F3$\"3*fl7y$[Q+CF*7$$\"350:TjL>gG

F3$\"3%o_N+<mf>#F*7$$\"3rz4a)H@)GhFco$\"3T9C(oC(e/?F*7$$!3[N!\\Ho='[BF

3$\"34x\"G.`o'3=F*7$$!3-e&4i0?$)G%F3$\"3b+!>xFnEi\"F*7$$!3#f>wmEmw&fF3

$\"3FKRuH\"pVV\"F*7$$!3g=!=!f\"=iF(F3$\"3GYqdE$p\"f7F*7$$!3'[#zOSkHz$)

F3$\"3u**f,&*=$e3\"F*7$$!3E(z-(y&4`E*F3$\"3![PpB6p9>*F37$$!3/MN8Zxk@**

F3$\"3A-#o'pbd*p(F37$$!3Wg!e!p$o50\"F*$\"3v)zlUoR)GgF37$$!3/I%*zhh]!4

\"F*$\"3-#>\\*>v%Hc%F37$$!3[%4ljYn*>6F*$\"3Gz@pDo2AIF37$$!3=wXQUkvO6F*

$\"3w%)R5_$=;c\"F37$F($!3A7Z1m$y!)o%F--%'COLOURG6&%$RGBG\"\"!Fi^lFi^l-

%%VIEWG6$%(DEFAULTGF]_l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 12 "" 1 "" {TEXT -1 0 "" }}}}{MARK "5 0 0" 118 }

{VIEWOPTS 1 1 0 1 1 1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }
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{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{CSTYLE "" -1 261 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

262 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{PSTYLE "Normal" -1 0 1 

{CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }1 1 0 0 0 

0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 {CSTYLE "" -1 -1 "Courier

" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }

{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 

2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Outpu

t" -1 12 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }

1 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" 

-1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 

2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "####################

 COURS 3-2010" }{TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 114 "restart:with(plots):\n\n##########I: p=1, q=2\nplot([t+t^4, t^2

+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED\n);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVESG6#

7hn7$$!3p***********R!R!#=$\"3U+++++?BJF*7$$!317iSU'R_2%F*$\"3wdO_7)G

\"*=$F*7$$!3hn+_&\\JTA%F*$\"3Ld5tBn)>B$F*7$$!3A06X[oEOVF*$\"3k%)ygdB*>

D$F*7$$!3nSoonV'GV%F*$\"3Opc_n$yrD$F*7$$!3_3XDq/f![%F*$\"3ONKz6.-aKF*7

$$!3;*oADi4P_%F*$\"35ona>9uYKF*7$$!3#3:saUHBc%F*$\"3bKje7f`NKF*7$$!3IP

`e3ib'f%F*$\"3KC[$)\\Mf?KF*7$$!3o6?7tMc_YF*$\"3g!4*>&3A*zJF*7$$!3[_@L%

4J?p%F*$\"3ZU:OejIEJF*7$$!3CkGZwGq:ZF*$\"31g^&*>jYhIF*7$$!3Q?LmQMfCZF*

$\"3o\"edidtk)HF*7$$!3)>uc@HgXq%F*$\"3&H6qW@(oCGF*7$$!3()yT1d&\\!QYF*$

\"3KlPMTx_KEF*7$$!3#G(RKz4\\DXF*$\"3S[66f!H]T#F*7$$!3%eWQX+xSP%F*$\"3!

p6%=)\\Ji=#F*7$$!3/RV+=:a#=%F*$\"3ha%*)ofL\\%>F*7$$!3]D$fKgEw)RF*$\"3M

P<D?m0K<F*7$$!3YegA6&oGu$F*$\"3Uav%QHyl\\\"F*7$$!3G!*ykJG4uMF*$\"3ksa'

[EE(o7F*7$$!3Yf\\3dp#o>$F*$\"3Ka?W!e<21\"F*7$$!3^(4P0L\"=KHF*$\"3c@aG0

E\"*R))!#>7$$!3=.I-lrd/EF*$\"3OkDqid38pFer7$$!32\"o,')p6$=BF*$\"3%Rq'H

_?7XaFer7$$!3%RN_BCHw(>F*$\"36]vx5^CURFer7$$!3C9fkW>&4n\"F*$\"3FM3t%=c

`!GFer7$$!3w6[/S1lI8F*$\"3]DL@GF%[x\"Fer7$$!3I]dA*p&>/5F*$\"3jsd0<VV45

Fer7$$!3A2)R)Gpl@mFer$\"3wl>oV&3fQ%!#?7$$!3ygnBMR#\\Z$Fer$\"3TdK`5.c27

Fit7$$!3)\\vV%HLV(*y!#@$\"3GnHPA`%pB'!#C7$$\"3iwMr3ev[MFer$\"39Qa!H)GM

*=\"Fit7$$\"3#oX*oer>@lFer$\"3yVE#4@B9D%Fit7$$\"33[ST)*GFX)*Fer$\"3U[k

aJ]s$o*Fit7$$\"3VQ]#>:9$H8F*$\"3#y%>)*eP'Hw\"Fer7$$\"3!epY5qN!p;F*$\"3

Y!>&G>L'Hx#Fer7$$\"3k6E%40%G,?F*$\"3)y:Ld3@S(RFer7$$\"3slp,D$>hP#F*$\"

3%e6$Q'H))Rd&Fer7$$\"3O:w3_'z,s#F*$\"3u8WBOzDhsFer7$$\"3K99t,(*\\(4$F*

$\"3IHeDf<fQ$*Fer7$$\"3)z!>pMFf]MF*$\"37y%Q%fWL[6F*7$$\"3W&*3L2:j^QF*$

\"3U&f!*pe>OT\"F*7$$\"3)f8>s7FiC%F*$\"3/\\L?=\\=&p\"F*7$$\"3?I%ywJq*zY

F*$\"3Cu,(Q=ze-#F*7$$\"37dXd-@mG^F*$\"3'fORJp&*))Q#F*7$$\"3(4Oj8z2(GcF

*$\"3q>Y4!*[u:GF*7$$\"3%yys(4&zR9'F*$\"3i6?s9aQxKF*7$$\"3/C\"\\$)3n)4n

F*$\"317Q%=GWp!QF*7$$\"3pD(*)GK7]J(F*$\"3qjjF6(fkR%F*7$$\"3n2t7j,D9zF*

$\"3fh^Y<^N,]F*7$$\"3#*GRiD6qd')F*$\"3#\\!>3^e-ydF*7$$\"3\")\\x%35'[6!

*F*$\"3+h62>0(p:'F*7$$\"3#yDL!paMz$*F*$\"3#*))*\\n]ppb'F*7$$\"3UsYi1s!

yy*F*$\"37[#\\iOHz+(F*7$$\"3k$oE'QRQ@5!#<$\"3u*Qtv,sb[(F*7$$\"3mcNGtP)

Q1\"F\\]l$\"3=zPDT48pzF*7$$\"3'GYKNMX\"36F\\]l$\"3-R#[@/?*z%)F*7$$\"3=

:@&\\@ix:\"F\\]l$\"3'))GTR!=&31*F*7$$\"3,+++++g47F\\]l$\"31-++++!on*F*

-%+AXESLABELSG6$Q!6\"Ff^l-%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F`_lF__

l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFh_l" 1 2 0 1 10 0 2 

6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 97 "##########II: p=1, q=3\nplot([t+t^2+t^4, t^

3+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED\n);" }}{PARA 13 "

" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVESG6#7U7$$\"3a,++++

+'\\#!#=$!3/-++++!oR)F*7$$\"3*=E:cKC+j\"F*$!3>vT>buK,rF*7$$\"39!=X\"*Q

k9m*!#>$!3s%RKP^:*3hF*7$$\"3Fu1Fu$yf7$F5$!3\\\">&>Ko<G^F*7$$!3o$z:JRqX

_#F5$!3a04t/;OrUF*7$$!3G;'p=rR$*G(F5$!3P_N$fM\"*[`$F*7$$!3mYNHC?e*4\"F

*$!3f\"3gI/tZ%HF*7$$!3NfT![RBkT\"F*$!3G-;#p:twT#F*7$$!3!Q*zJsemx;F*$!3

ql]T=%QD&>F*7$$!3I:q9M;#f(=F*$!33e;Bb1ag:F*7$$!3lM5ndj<??F*$!3FGe%)Q\"

eHA\"F*7$$!3O+TLL)f45#F*$!3cV``1`)4u*F57$$!3P^z-'p%3W@F*$!3zp7`\"\\fZT

(F57$$!3rD(R)z&3/9#F*$!3tBT86q9?bF57$$!3I/sqwH*e4#F*$!3#fWB'[()4bSF57$

$!3XD2Y;^GB?F*$!3')R^sk7=*)HF57$$!3D$='yDf4+>F*$!3\\Y=&oMl:+#F57$$!3)R

3i_e^mw\"F*$!3Imb)fy(=n8F57$$!3?02LGqD!e\"F*$!3k#Hg2LmgB)!#?7$$!3Ms?YN

C3*Q\"F*$!3e'[&4nxol[Fbq7$$!3EJ0A0Uu_6F*$!3<g>3x,;:CFbq7$$!3/5c)zJ'\\J

!*F5$!3$zRYpa&*f-\"Fbq7$$!3cz(*)yeQH='F5$!3bY,8=aj=H!#@7$$!39`ZSNG;aLF

5$!3k\"R(39-g,U!#A7$$!3;5$=TQ'>\"*yFgr$!3[\"*f>j!*eD\\!#F7$$\"3atK@>_o

nNF5$\"3iQ]VFXH1TF]s7$$\"3A@>o4<AYpF5$\"3ul>*\\6yEy#Fgr7$$\"3/%zI'zCF

\"3\"F*$\"3d(fJM[Lyg*Fgr7$$\"3V4<I\\-?0:F*$\"3_/MuPamtBFbq7$$\"3Id76`h

1X>F*$\"3([h'>TKg7ZFbq7$$\"3g.26e')f&R#F*$\"3!pk;#oezQ\")Fbq7$$\"3&4V!

R#Q9k#HF*$\"3E]46_,%>O\"F57$$\"3Uo9&RK^FV$F*$\"3jhDubFoP?F57$$\"3^]q&

\\?]k+%F*$\"3)\\nMb'RY*)HF57$$\"3MT>1]r5eXF*$\"3!oj\"zE_$R4%F57$$\"3-

\"3K'ykl)>&F*$\"3-u6_#\\v(4cF57$$\"3-0iSFZ+SeF*$\"3_1_@.^xwtF57$$\"3#e

3_8[YQb'F*$\"3Ob$)GD*><j*F57$$\"3aem\\>ZH)H(F*$\"3Oi#GW4j)H7F*7$$\"3X9

52_'z68)F*$\"3]p$*4$QF^c\"F*7$$\"3+Z^Jp$f%*)*)F*$\"3'\\Qr'**4x\\>F*7$$

\"3xa![fV)*)G**F*$\"3FxQW9*yUT#F*7$$\"3qk>e%zCF4\"!#<$\"3!f/%f+bCbHF*7

$$\"3#o!Ry\"*px!>\"F\\y$\"3ZJ:+\"G7:`$F*7$$\"3Ak)eNxt6J\"F\\y$\"3SnCGV

&\\lH%F*7$$\"3*fma>%elE9F\\y$\"3A%G![<*Qj3&F*7$$\"3ImI^(p/&e:F\\y$\"3#

yc![KJ%30'F*7$$\"3TkrK+^(\\i\"F\\y$\"3ex3+E+8hlF*7$$\"3[/#=V]IPp\"F\\y

$\"3VEP5lJ<0rF*7$$\"3]]&[.l_-x\"F\\y$\"3Ysd)[*eSHxF*7$$\"39+++++g\\=F

\\y$\"3/-++++!oR)F*-%+AXESLABELSG6$Q!6\"Fj[l-%'COLOURG6&%$RGBG$\"*++++

\"!\")$\"\"!Fd\\lFc\\l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

\\]l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 97 "##########III: p=2, q=

3\nplot([t^2+t^4, -t^3+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAI

NED\n);" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CU

RVESG6#7W7$$\"3K+++++g\\5!#<$\"3R+++++?V=!#=7$$\"3O?w(GH?W()*F-$\"3KG3

(H6Kv&=F-7$$\"3O&f[*e)p7G*F-$\"3GIcQg#*)p&=F-7$$\"3=.)3?ENvy)F-$\"3'><

pGa_c%=F-7$$\"3m%=\"evD%RJ)F-$\"3D:5eN1DD=F-7$$\"3q,/w!RL\">tF-$\"3EH+

%)Rc0^<F-7$$\"3)Qv@S$eb5kF-$\"3CWGT6i#[k\"F-7$$\"3E0(za#*)=#f&F-$\"3q(

*f\\j&>l^\"F-7$$\"3m(yR!*4lX!\\F-$\"3;<RFO4>%Q\"F-7$$\"3yTe>vO^fUF-$\"

3X%4*3:jZR7F-7$$\"3oS`,\"*e$)eOF-$\"3//aiAj%p3\"F-7$$\"3@&)H&eRLA7$F-$

\"3!\\Iq\"3\"HpO*!#>7$$\"3.Kc**ou%*HEF-$\"3+(G\"e>,&4)yF_o7$$\"3EL#***

>zhUAF-$\"3U!flIJ#y[mF_o7$$\"3q[?(Ry%Ra=F-$\"3?<-_k!\\1P&F_o7$$\"31v-;

?cb6:F-$\"3R$G!Gss)4A%F_o7$$\"3<'z#HV&R@A\"F-$\"3!GU4*\\2x]KF_o7$$\"3[

#3E(oW0:**F_o$\"3[S&oP>#3\"\\#F_o7$$\"3oT[!)3i5TvF_o$\"3r!e?v37\"Q<F_o

7$$\"3%*Ge/9+$4#eF_o$\"3$3.(yB'HUA\"F_o7$$\"3g`Hp;oiJTF_o$\"3gn:)>uDlg

(!#?7$$\"3Ief/7b9)*GF_o$\"3]3Q%\\i4*)f%F]r7$$\"3-\"p%zZ]r5=F_o$\"3UpB

\\wxsIBF]r7$$\"3n$R9?)4n?5F_o$\"3oyRi-%oa+\"F]r7$$\"3&H()oxyIkS%F]r$\"

3Q%*Qw,\"QJ*G!#@7$$\"3;(=>EJp!47F]r$\"3W<PscYY\">%!#A7$$\"3YFPR:#\\pB'

!#C$\"3\"y)Q2>HeD\\!#F7$$\"3Q]hYD&32>\"F]r$!3Ys3%f%*Ql4%Fhs7$$\"3ov#>o

45$oUF]r$!3k@>.&4C\"fFFbs7$$\"3OvFT'H:\"o(*F]r$!3jg6GJCrB%*Fbs7$$\"3?1

r,$*oz*y\"F_o$!3Kb'QMt4;H#F]r7$$\"3/!e76L(\\OGF_o$!3%R30%osUfWF]r7$$\"

3-Xq5\"3I')4%F_o$!3Ib=<(e&H@vF]r7$$\"3g?V!RAvd!eF_o$!3&)GS\"oqk)>7F_o7

$$\"34u8=1^ZLwF_o$!3%)*y]0K+mw\"F_o7$$\"3s+0d\\gp:**F_o$!35Vd`60H\"\\#

F_o7$$\"3&eF&RLK<I7F-$!3kPFUXV`xKF_o7$$\"3H\"3K')fs%G:F-$!3[qHtyJ)yF%F

_o7$$\"3EtG2/.zZ=F-$!31(e*)GuG'[`F_o7$$\"3t&3_8N<]A#F-$!3m&)zN@&f;f'F_

o7$$\"3)eKjh=j.k#F-$!3YCt$*>%pL\"zF_o7$$\"33<52-%3(GJF-$!3s\"QaKC8eQ*F

_o7$$\"3Qy%[EUb^l$F-$!3Qy?J*))ff3\"F-7$$\"3c*Q\"GHwCbUF-$!3/9T&f/`%Q7F

-7$$\"3-8j[U-1<\\F-$!3!>;,RK(z'Q\"F-7$$\"3Mq!RyvR$)e&F-$!3lHZ\\b:%e^\"

F-7$$\"3c3`DA3)yV'F-$!3E&3[51r&[;F-7$$\"3u%**zG*zpvsF-$!3s6r+0e#ou\"F-

7$$\"3-g18&o%>c#)F-$!3JQ91vU6A=F-7$$\"3)GkrK/[\"f()F-$!3'HZlVo%pW=F-7$

$\"3UX?=89&\\G*F-$!3e\"3AlHOq&=F-7$$\"350b[)o\\j()*F-$!33/>$\\*4^d=F-7

$F($!3R+++++?V=F--%+AXESLABELSG6$Q!6\"Fc\\l-%'COLOURG6&%$RGBG$\"*++++

\"!\")$\"\"!F]]lF\\]l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFe

]l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" 

}}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "##########IV: p=2, q=4\n

plot([t^2+t^3, -t^4+t^5, t=-0.8...0.8],color=red, scaling =CONSTRAINED

\n);" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVE

SG6#7Z7$$\"3-++++++!G\"!#=$!3e,++++!GP(F*7$$\"3WHGb*p'fJ8F*$!39jRN![\"

H&o'F*7$$\"3/FaMju*\\P\"F*$!3-Qv@NJG\\gF*7$$\"3&HrQZ\")RjS\"F*$!3c=4S/

HaNbF*7$$\"3%QlW>tF>V\"F*$!3I:b03Uwc]F*7$$\"3yi8ZJ,4a9F*$!37)*Rffd)yb%

F*7$$\"3y%z%**4y`p9F*$!3Qxb#4%*R&)4%F*7$$\"3#Hj;$fzgy9F*$!3_iot4DqtOF*

7$$\"3C)p[p9![\"[\"F*$!3)>@gcZ\\UG$F*7$$\"3qn1+Mi[y9F*$!3B8o\"4B$fHHF*

7$$\"3+%ehF,a*p9F*$!3cB@A\\`r0EF*7$$\"32'>'>yi\\S9F*$!3Uu'pX)y()z?F*7$

$\"3;rYDE90$R\"F*$!3=w?&Q$f)pi\"F*7$$\"3@Wd[OF3G8F*$!3G#>/>$o!QC\"F*7$

$\"3E'3nteQ&\\7F*$!3A$o)ow*=+O*!#>7$$\"3#fKJ\\eQo:\"F*$!3Cu<1@(Q,&oF]p

7$$\"3Wy^%*)Qyr1\"F*$!3`e\\Z(*Hh0^F]p7$$\"3oF`&R(Q8&f*F]p$!3aT\\C,\\;y

NF]p7$$\"3AUWPw`Fm%)F]p$!3&R-[Hb$HGCF]p7$$\"3#)>6^a]SctF]p$!35>u]G'>Uh

\"F]p7$$\"31!)o^6/$)[jF]p$!3!=mSM'=9v5F]p7$$\"3K$)>=vO(\\<&F]p$!3!4yA5

Y/-G'!#?7$$\"3Gt'4&GC*3A%F]p$!3A\\7\\<'z!ePFar7$$\"3)QRzl`#f\"=$F]p$!3

EKS:fq\"Q*=Far7$$\"3g`kBA_YXBF]p$!3I#Q7:tK*y#*!#@7$$\"3o)3k0&*p<a\"F]p

$!3U^l8e>B(e$Fas7$$\"3QYP$zwu))3*Far$!3:1@'e\\mO7\"Fas7$$\"3)od0Nt%f'4

%Far$!3M42p3WA_?!#A7$$\"3G?g'RmXc;\"Far$!3jj(Hf3-!4:!#B7$$\"3M$*QXR(>?

B'!#C$!3q28Jg2-$*Q!#I7$$\"3)o%[Os#3.B\"Far$!3a'372cUcO\"Fgt7$$\"35OeU?

cLFXFar$!3)[Bj'*e)o)o\"Fat7$$\"3UcuYF'4E1\"F]p$!3bmFj'[E!R%)Fat7$$\"3;

8eKKZ7#*>F]p$!3;Me^.MJ$o#Fas7$$\"3&*)pDh/1*=KF]p$!3ee*QF=,MN'Fas7$$\"3

eV.XW1:EZF]p$!3eq)QP&**3Y7Far7$$\"3-Xr>.I&Qz'F]p$!3Q]?@v#pyJ#Far7$$\"3

$R?&yc#ey-*F]p$!3=1'p%*pr@s$Far7$$\"3Cd\"zqA))H=\"F*$!3o<n9.H/rdFar7$$

\"3-_2)R*y3w9F*$!3Mp(zcRxQ=)Far7$$\"3h#*Q'[!zST=F*$!3md[T;,`[6F]p7$$\"

3*yI#\\#zZ+B#F*$!3uS_peQ0E:F]p7$$\"3%H(f+O^/&o#F*$!3=9\">[n\"Q\"*>F]p7

$$\"3S)4L^jK-=$F*$!3]&fR-$\\n9DF]p7$$\"3)y0?W@EVv$F*$!3srRw>^jHJF]p7$$

\"3E!4MSIXLO%F*$!3cnYEz+qxPF]p7$$\"3%p#zzFtRX]F*$!3%GxvVZLI[%F]p7$$\"3

wCv<NqD$y&F*$!3\"f\\*47`+1_F]p7$$\"3!=*)fHn'><lF*$!3Y!3RPSY)peF]p7$$\"

3=!**H@\"pfEuF*$!3#>/M<r\\&)f'F]p7$$\"3i+rv6`z.$)F*$!3Se+Ih[G(=(F]p7$$

\"3;H[j#H'o2$*F*$!3p-FdvmA1xF]p7$$\"3U_#>ciDQ\")*F*$!3fR'y,-r,!zF]p7$$

\"3+Kq'Qj&pL5!#<$!33v!Q.r8.0)F]p7$$\"3M>t))zi$=4\"Fe\\l$!3Mi@WX)y\\:)F

]p7$$\"39++++++_6Fe\\l$!3G***********>>)F]p-%+AXESLABELSG6$Q!6\"Fe]l-%

'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F_^lF^^l-%(SCALINGG6#%,CONSTRAINED

G-%%VIEWG6$%(DEFAULTGFg^l" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "" 

0 "" {TEXT 262 14 "Exemple 1.10 :" }{TEXT -1 505 "\nSoit la courbe x(t

) = t + (1/t) , y = t + 1/(2t^ 2) .\n1) I = R - \{0\}\n2) x'(t) = (t^2

-1)/t^2 , y'(t) = (t^3-1)/t^3\n4) tableau des variations\n5) asymptote

s\nLes branches infinies sont pour t    \\to  \261\\infty et t \\to 0 \+

. Si t \\to 0 , alors y/x ~ 1/2t ->\\infty. La\ndirection asymptotique

 est la droite verticale x = 0 (axe des y ), et dans les deux cas\nt \+

\\to 0, t < 0, t \\to  0, t > 0 , comme x et y tendent vers l\222infin

i, et que y/x \\to \261\\infty, il y a\nune branche parabolique dans l

a direction de l\222axe Oy ." }}{PARA 0 "" 0 "" {TEXT 261 15 "Remarque

 1.3 :\n" }{TEXT -1 565 "La phrase \224branche parabolique\224 est sur

 cet exemple pr\351cise car si t \\to 0 ,\ny ~x^2/2 . La parabole asym

ptote est y = x^2/2 . Si t \\to \2611, on a y ~\030 x donc la directio

n\nasymptotique est y = x . Comme y-x = -1/t + 1/2t^2  on voit que l

\222asymptote est la droite\ny = x .\n6) points stationnaires\nL\222un

ique point stationnaire est pour t = 1 . On a x''(t) = 2/t^3 , y''(t) \+

= 3/t4 , et x'''(t) =\n-6/t^4 , y'''(t) = 12/t^5 . Donc (x''(1), y''(1

)) = (2, 3) , et (x'''(1), y'''(1)) = (6, 12) vecteur non\nproportionn

el \340 (2, 3) . On a un rebroussement de 1-\350re esp\350ce.\n7) grap

he" }}{PARA 0 "" 0 "" {TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 477 "######################################    Exercice \+

\n#\351tudier les branches infinies\n\nrestart:with(plots):\nB1:=plot(

[t+(1/t), t+1/(2*t^2), t=-5...-0.2],color=red, scaling =CONSTRAINED\n)

:\nB2:=plot([t+(1/t), t+1/(2*t^2), t=0.2..5],color=black):\nB21:=plot(

[t, t^2/2, t=-5..5], color=blue):\nB3:=plot([2+2*t, 3/2+3*t, t=-5..5],

color=magenta):\n#B31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..10):\n#B:=p

lot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\ndispla

y(B1,B2, B21, B3);\n\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the na

me changecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 

607 607 607 {PLOTDATA 2 "6)-%'CURVESG6$7_o7$$!3;+++++++_!#<$!3W++++++!

)\\F*7$$!3O&QH'e\"['*4&F*$!3[c[gC'4X([F*7$$!3&z-`m-%[7]F*$!3OLZ%=jwEy%

F*7$$!3_utP-zj9\\F*$!3iSMci[MzYF*7$$!3GZx0\")pM;[F*$!3g>s)p5j_d%F*7$$!

3O,V&R8S(=ZF*$!3kL)oGE0;Z%F*7$$!3EyP;>EXGYF*$!3=;k\")*GKaP%F*7$$!33$p&

eX*)=NXF*$!3Usc`AWxvUF*7$$!3MjNU%*=**QWF*$!3#HktJo=E<%F*7$$!3HSQwy=QVV

F*$!3o)3*owUppSF*7$$!3[e-d6xMXUF*$!3WpD))e%4P'RF*7$$!3_o#[>o\"GfTF*$!3

7V6<l>DqQF*7$$!3]c+GKLtiSF*$!3#4WH1\\4\\w$F*7$$!3q()H!=5#=mRF*$!3%=\\#

)p,z*eOF*7$$!3i%oe9<UN(QF*$!3webtN4tcNF*7$$!3Iv:Y&p*y*y$F*$!37)*4#o8CP

Y$F*7$$!3EeVZELq!p$F*$!3[@@.1T\"HN$F*7$$!3^TCd?(Hsg$F*$!3%GD7h2Q)eKF*7

$$!3h-Y$R\")=2^$F*$!3w^D&y[P\"\\JF*7$$!3nUbs#RoeU$F*$!3W$y%f-Hw^IF*7$$

!3o(p')y'>YLLF*$!39)R(z;XfWHF*7$$!3%=\")G`h1iC$F*$!3,k*RS5w@%GF*7$$!3u

MdN\\_,cJF*$!38\"yf#=I([t#F*7$$!37Wn*H5SS2$F*$!3!QKJo]!)ej#F*7$$!3?%=%

)eXMm)HF*$!3*))3)3[$R&GDF*7$$!3;+\"3Xo&4(*GF*$!3xhZFp(>jT#F*7$$!3\\x%o

GH>.#GF*$!3:'eJBXJzJ#F*7$$!3CpuZ\\mxQFF*$!324PuMz!3@#F*7$$!3%*>aOR)Qil

#F*$!3_EG9`\"G!*4#F*7$$!3AJ[Be'3ud#F*$!3I<r0uiO))>F*7$$!3V#3>Hw6K]#F*$

!3-7u@1D\")z=F*7$$!3DlG:hegBCF*$!3O*z5>G'>d<F*7$$!3-Y8tmz)\\N#F*$!3.;S

@sprW;F*7$$!3]))37!))>`G#F*$!3]gO@,Kh@:F*7$$!3pXdz?x)fA#F*$!3Q(z\\.>-n

S\"F*7$$!3])QkXz!3m@F*$!3i(=&RU'4kF\"F*7$$!3)zW%=-<V:@F*$!3U(o!e*p#3[6

F*7$$!3G@mt(H$yp?F*$!3d/%eMO2h+\"F*7$$!3+=1K>!QT.#F*$!3_U9#z!))4p&)!#=

7$$!36Ib_?\\z>?F*$!3$*>F#H$y%[t(Few7$$!3X<8$Rli*3?F*$!3?a1t[\"zZ&oFew7

$$!3yC5(R=LB+#F*$!3Y0\\\"[qE_&fFew7$$!35=G\"[3+++#F*$!3%R@%oZ]<%*\\Few

7$$!3-8PI[@w-?F*$!3,,e*=NeR$RFew7$$!3()oKoB'3;,#F*$!33?2\"y2mtx#Few7$$

!3>q>`O2ZF?F*$!3QTaSqLp6:Few7$$!3iQv6*[P<0#F*$!31_FH$f[**o*!#?7$$!3c*Q

hGl!GC@F*$\"3ECJS#H[=/$Few7$$!3erB8%3B0F#F*$\"3ns'[qHl3,)Few7$$!3WZm_A

\"3vO#F*$\"3RPi\"R4W35\"F*7$$!3)e)p)))>M=\\#F*$\"3WS.WqA]v9F*7$$!3[6,r

p:AkEF*$\"3yAe,:P#[*>F*7$$!3_&[;$*\\qH*GF*$\"3g;!pJ@cFq#F*7$$!3s,f78o-

HIF*$\"3Dho'epC$RJF*7$$!3#f,&z!pKr=$F*$\"3'[!4Z>w%Qm$F*7$$!3+-V*=&H<sL

F*$\"3yQ#>m+WKI%F*7$$!3E$HAFO!f!f$F*$\"3mm7It#yb4&F*7$$!3V%R&f=!\\Ys$F

*$\"3U!pzNhKGg&F*7$$!3)[)>uXF\\sQF*$\"3GSK#\\Hw6='F*7$$!3AGvd9Y:OSF*$

\"3t\\:8Yr#\\%oF*7$$!3\"z8(Qe\")3=UF*$\"3dQ*yo&y>7wF*7$$!3+o\"fa*>G@WF

*$\"3,vM@x,<1&)F*7$$!3CX](*4TT\\YF*$\"3)3`'f'p(*ob*F*7$$!3-yZyc-AuZF*$

\"3'*\\T!*>KH:5!#;7$$!3?p1-!yiq!\\F*$\"3E%=g)\\.R!3\"Fd_l7$$!3')[!\\'R

Eq[]F*$\"3Ud/R)e&o^6Fd_l7$F($\"32++++++I7Fd_l-%'COLOURG6&%$RGBG$\"*+++

+\"!\")$\"\"!Fj`lFi`l-F$6$7]o7$$\"3;+++++++_F*$\"3%*************p7Fd_l

7$$\"3!4$)onJO#[]F*$\"3g-b<*[bF>\"Fd_l7$$\"3FIJfC*)=1\\F*$\"3BzK]*>sD7

\"Fd_l7$$\"31J?'3\"**)Hx%F*$\"3G\"Qkty@'e5Fd_l7$$\"3W`g5V<(yk%F*$\"3'>

Cra!R>+5Fd_l7$$\"3[yEtkJ:IXF*$\"39nxaFfwm%*F*7$$\"3YiB)QSF#>WF*$\"3w+i

!yj.a(*)F*7$$\"3!fQ*fkAb9VF*$\"3\"3ra.@_K_)F*7$$\"3+!oK)e<k:UF*$\"3jA#

H:#**H1\")F*7$$\"3]Za\"p=5M.%F*$\"3Q2FF;SPktF*7$$\"3C/P4:S_pQF*$\"3xp&

oW50js'F*7$$\"3:hozBW^@PF*$\"3!*4Nw=F)Q<'F*7$$\"3KFdJhlL(e$F*$\"3qv`cQ

&>Fp&F*7$$\"3y&*[&pJ#*=Q$F*$\"3q&HEFQ#R#*\\F*7$$\"3Weh4BO61KF*$\"3LGW%

*3dUGWF*7$$\"3KnLT-*oX0$F*$\"3qkD&Q#*p&oRF*7$$\"3Xae)**GwI#HF*$\"3+A\"

o6yu&*e$F*7$$\"3C'=ciWOZo#F*$\"3q#fH!ov\"4&HF*7$$\"3#3\\fF(G\"f]#F*$\"

3=!GDyS<Q^#F*7$$\"3C'QW+lz\"pBF*$\"3,Qh'[\\h]?#F*7$$\"3'*o3LHNskAF*$\"

3;wJf'=C\\)>F*7$$\"3oG)Q%*p(zC@F*$\"3O3f!='[Z8<F*7$$\"3=L%o\\&Gq]?F*$

\"3=/%\\$)\\TCe\"F*7$$\"3<#3Qc6u<,#F*$\"3v&oencN$=:F*7$$\"360]O/4++?F*

$\"3HHx(pN,+]\"F*7$$\"3b[Oc*>(=4?F*$\"3pk!p\"*4hL^\"F*7$$\"3kpC/bR'[.#

F*$\"3%Qb:CxI$\\:F*7$$\"3mH)3()G!)z1#F*$\"39wxP7&)=%f\"F*7$$\"3RO#QM@4

X6#F*$\"3yY%=//#Rb;F*7$$\"3y::@DG7p@F*$\"3v?J6==LD<F*7$$\"3u$pZ$4B!yA#

F*$\"3;pu>$)oy)z\"F*7$$\"3s_Gi&\\P`G#F*$\"3;*\\:&3*z%p=F*7$$\"3#GozwEU

\"eBF*$\"3cp@0i+Ud>F*7$$\"3Jl23^i(HU#F*$\"3J\")yC2tbM?F*7$$\"3O$4(*=0

\"[,DF*$\"3>`.*4pFn7#F*7$$\"3CIR%4$[NtDF*$\"37/&Qu\"o55AF*7$$\"3)**[#*

GkIWl#F*$\"3-#R#4kY<.BF*7$$\"3#=xRfj8Nt#F*$\"3k+@**)p\"3$R#F*7$$\"3pLR

TO\\t<GF*$\"3%e1,1o/!)[#F*7$$\"3iI.*4SHk*GF*$\"3!=;8ot?gd#F*7$$\"3GLv3

_pf#)HF*$\"3#e_v1DI<n#F*7$$\"3y?sr+]NtIF*$\"3e$GWr;q=x#F*7$$\"37/-\"[-

*G`JF*$\"3'He*fy*e&fGF*7$$\"34w))o18\\SKF*$\"3sjy:#yKZ&HF*7$$\"3G$HODw

O9L$F*$\"31['p(Q3]`IF*7$$\"3)QveRbp6U$F*$\"3E<\"QM(p]]JF*7$$\"3Z7*ya:R

'3NF*$\"3/YUXw'zYC$F*7$$\"3RcfM-tV1OF*$\"3-I\"e#R0c\\LF*7$$\"3-H@*\\xn

[p$F*$\"3U5*)faG0WMF*7$$\"3]-\"zq]9)*y$F*$\"3Iv?e%ew^a$F*7$$\"3gay`&*H

GwQF*$\"3GZ9$Q;&*pj$F*7$$\"3/yZr!Q[7(RF*$\"3jR$z6Ndvt$F*7$$\"3MPcUrS)4

1%F*$\"3;\">-4(HLKQF*7$$\"3?&\\/l'y9bTF*$\"3g$G0-kW:$RF*7$$\"3;437^LaZ

UF*$\"3J^.@Y/nGSF*7$$\"3ecay=(*fWVF*$\"3A#*o\"4#[ZITF*7$$\"3!\\55i\"*p

$QWF*$\"3C&Ql`#>jGUF*7$$\"34ym9>,aMXF*$\"3&o'eX_06HVF*7$$\"3Lo+b!Gr,j%

F*$\"3<kop:p%)GWF*7$$\"3AT%\\UVd#=ZF*$\"3;lZ]Tic?XF*7$$\"3+nK,&[Y%>[F*

$\"35Y#p!=WwDYF*7$$\"39K*p1G[,\"\\F*$\"398>bO#>*>ZF*7$$\"3@csf$QZq+&F*

$\"3*=M0mBp.#[F*7$$\"3)QX]prm**4&F*$\"3Rc`1\"Hnl\"\\F*7$F_al$\"3d*****

*******>]F*-Fc`l6&Fe`lFj`lFj`lFj`l-F$6$7S7$$!\"&Fj`l$\"3+++++++]7Fd_l7

$$!3YLLLe%G?y%F*$\"3'Q\\:)3)*QV6Fd_l7$$!3OmmT&esBf%F*$\"3wFV;)H%\\a5Fd

_l7$$!3ALL$3s%3zVF*$\"3Gvz6'\\\">)e*F*7$$!3_LL$e/$QkTF*$\"3Gc?@wI/r')F

*7$$!3ommT5=q]RF*$\"3+kZT(RAS!yF*7$$!3ILL3_>f_PF*$\"3*4I?%zJ(4/(F*7$$!

3K++vo1YZNF*$\"3!)*4k\")fQAH'F*7$$!3;LL3-OJNLF*$\"3W\\577%e@c&F*7$$!3p

***\\P*o%Q7$F*$\"3-hdz2(4#z[F*7$$!3Kmmm\"RFj!HF*$\"3$Q)fx`%pLA%F*7$$!3

3LL$e4OZr#F*$\"3y.-,Ng*[o$F*7$$!3u*****\\n\\!*\\#F*$\"3R-)e!RYiAJF*7$$

!3%)*****\\ixCG#F*$\"3u>GJa?&[g#F*7$$!3#******\\KqP2#F*$\"3u-`U!oh-:#F

*7$$!39LL3-TC%)=F*$\"358z6=z=v<F*7$$!3[mmm\"4z)e;F*$\"3E7WQ?*RfP\"F*7$

$!3Mmmmm`'zY\"F*$\"3/+k')e6Yx5F*7$$!3#****\\(=t)eC\"F*$\"3E>.6bg<hxFew

7$$!3!ommmh5$\\5F*$\"3@.pC^QE0bFew7$$!3S$***\\(=[jL)Few$\"3?@<;b]tuMFe

w7$$!3)f***\\iXg#G'Few$\"3C)GPW+cN(>Few7$$!3ndmmT&Q(RTFew$\"3Y$>!o'f<(

o&)!#>7$$!3%\\mmTg=><#Few$\"3APEc6_heBFi\\n7$$!3vDMLLe*e$\\F^z$\"3m8f(

QQ`\"=7!#A7$$\"3!=nm\"zRQb@Few$\"3,yT#)[+%GK#Fi\\n7$$\"3_,+](=>Y2%Few$

\"3$per:wg7I)Fi\\n7$$\"3summ\"zXu9'Few$\"3K:S2)[a&*)=Few7$$\"3#4+++]y)

)G)Few$\"3-8\")QR`FNMFew7$$\"3H++]i_QQ5F*$\"3#H(f)ow>7R&Few7$$\"3b++D

\"y%3T7F*$\"3t3=DrrX,xFew7$$\"3+++]P![hY\"F*$\"3s]D$R.&zu5F*7$$\"3iKLL

$Qx$o;F*$\"3)*)34maT<R\"F*7$$\"3Y+++v.I%)=F*$\"3?rDh^RHv<F*7$$\"3?mm\"

zpe*z?F*$\"3i'f>D49J;#F*7$$\"3;,++D\\'QH#F*$\"3KIE2Z\"34j#F*7$$\"3%HL$

e9S8&\\#F*$\"3>q`Ovo%G6$F*7$$\"3s++D1#=bq#F*$\"3y5^<#Q9*fOF*7$$\"3\"HL

L$3s?6HF*$\"3nyf#\\qjvB%F*7$$\"3a***\\7`Wl7$F*$\"3%*RY%HNSw)[F*7$$\"3e

nmmm*RRL$F*$\"3%*p'o1&yddbF*7$$\"3%zmmTvJga$F*$\"3Mo\"z2gqrG'F*7$$\"3]

MLe9tOcPF*$\"3)e+N5qZ^0(F*7$$\"31,++]Qk\\RF*$\"3;:9#4FV)*z(F*7$$\"3![L

L3dg6<%F*$\"3WOt$QD!H*p)F*7$$\"3%ymmmw(GpVF*$\"3G)\\rRzP`a*F*7$$\"3C++

D\"oK0e%F*$\"3wl**>#)R1\\5Fd_l7$$\"35,+v=5s#y%F*$\"3S_'fr,@P9\"Fd_l7$$

\"\"&Fj`lFiem-Fc`l6&Fe`lFi`lFi`lFf`l-F$6$7S7$$Fh`lFj`l$!3+++++++]8Fd_l

7$$!3!pmmm\"p0kvF*$!39++]P&3YG\"Fd_l7$$!3uKL$3<XZ=(F*$!3++]iv<rF7Fd_l7

$$!3WmmmT%p\"enF*$!3)****\\iTDP;\"Fd_l7$$!3/nmm\"4m(GjF*$!39++v8\\J*4

\"Fd_l7$$!3OLL$3i.9!fF*$!3#***\\7V0@N5Fd_l7$$!3fmm;/R=0bF*$!3W***\\i&e

xd(*F*7$$!3k++]P8#\\4&F*$!3(4+]i+#QU\"*F*7$$!3Kmm;/siqYF*$!3/***\\i!3%

f])F*7$$!3Q****\\(y$pZUF*$!3%****\\7oS:(yF*7$$!3jKLL$yaE\"QF*$!3&*)***

*\\<#)*=sF*7$$!3<mmm\">s%HMF*$!3q****\\(G3Uk'F*7$$!3]******\\$*4)*HF*$

!3!))****\\-\\r*fF*7$$!3o******\\_&\\c#F*$!33*****\\(GVZ`F*7$$!3%)****

**\\1aZ@F*$!3u*****\\(4J@ZF*7$$!3Imm;/#)[o<F*$!3!****\\iIKF:%F*7$$!3%H

LLL=exJ\"F*$!3')*****\\FPmZ$F*7$$!3aELLLtIf$*Few$!3)*)******4'*Q!HF*7$

$!3M)****\\PYx\"\\Few$!3v***\\i&>mPAF*7$$!3MhLLLL7i)*Fi\\n$!3U+++]=$zk

\"F*7$$\"3?8++DOIFLFew$!3-)**\\iX/4+\"F*7$$\"3-3++v3zMuFew$!3)z)**\\(o

8y%QFew7$$\"3Yomm\"H_?<\"F*$\"3+F++vVy!e#Few7$$\"3-nm;zihl:F*$\"3?0+](

=WU[)Few7$$\"39LLL3#G,*>F*$\"3s****\\7B>&[\"F*7$$\"3OML$ezw5V#F*$\"3a,

+v$>:m9#F*7$$\"3I++]PQ#\\\"GF*$\"3X++DcdQAFF*7$$\"3%\\LL$e\"*[HKF*$\"3

T-+]PPBWLF*7$$\"3=++++dxdOF*$\"3G+++]Nm')RF*7$$\"3e+++D0xwSF*$\"3)3++v

yb^h%F*7$$\"35,+]i&p@[%F*$\"3k,+vVVDB_F*7$$\"3++++vgHK\\F*$\"3+++]7TW)

*eF*7$$\"3ElmmmZvO`F*$\"3*y*****\\@80lF*7$$\"3%4+++v+'odF*$\"3U,++D6!H

:(F*7$$\"3UKL$eR<*fhF*$\"3j)**\\P4w)RxF*7$$\"3K-++])Hxe'F*$\"3].++vZf

\"Q)F*7$$\"3!fmm\"H!o-*pF*$\"3u***\\P/-a)*)F*7$$\"3X,+]7k.6uF*$\"3G,+v

=Yb;'*F*7$$\"3#emmmT9C#yF*$\"3z****\\i@OB5Fd_l7$$\"33****\\i!*3`#)F*$

\"3')**\\PfL'z3\"Fd_l7$$\"3;NLLL*zym)F*$\"3G+++!*>=]6Fd_l7$$\"3'eLL$3N

1#4*F*$\"3Q++DE&4Q@\"Fd_l7$$\"3,pm;HYt7&*F*$\"3O+]P%>5pF\"Fd_l7$$\"37-

+++xG**)*F*$\"3K+++bJ*[L\"Fd_l7$$\"3'pmmT6KU.\"Fd_l$\"3W++Dr\"[8S\"Fd_

l7$$\"3eLLL`v&Q2\"Fd_l$\"3O+++Ijyg9Fd_l7$$\"30++DOl5;6Fd_l$\"32+]P/)fT

_\"Fd_l7$$\"3A++v.Uac6Fd_l$\"3M+]i0j\"[e\"Fd_l7$$\"#7Fj`l$\"3+++++++];

Fd_l-Fc`l6&Fe`lFf`lFi`lFf`l-%(SCALINGG6#%,CONSTRAINEDG-%+AXESLABELSG6%

Q!6\"F]eo-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbeoFbeo" 1 2 0 1 10 0 2 9 1 4 

1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curv

e 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 

"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "" 

0 "" {TEXT -1 95 "#####################     FEUILLE N2 237\n##########

############################    Exercice 1.\n" }{TEXT 256 11 "Exercice

 1." }{TEXT -1 186 " D\351terminer les points singuliers de la courbe \+

plane d\351finie sur R par\nt \\mapsto (t^2 +t^3, t^4 +t^5). D\351term

iner s\222il s\222agit de points de rebroussement de premi\350re\nou d

e seconde esp\350ce." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 47 "restart:plot([t^2+t^3,t^4+t

^5, t=-1.3...1.01]);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6%-%'CURVESG6$7Z7$$!3'*)***********p]!#=$!3!)**********Ho

&)F*7$$!3?^/M\\fc)*QF*$!3#f,2Dj%3)3'F*7$$!3]gSQR!zH*HF*$!3/%=`t`F>N%F*

7$$!396VGF3M%4#F*$!38'*R=0o\\,GF*7$$!34719i!G3J\"F*$!3@lh^\"3tig\"F*7$

$!3zY\\>:a;Wk!#>$!3))yw$eky!3sFD7$$!3bEQ3t*=J@\"FD$!3,%3Z4:P?C\"FD7$$

\"3'3kQO]wbI$FD$\"3UFO5VJ\"[2$FD7$$\"3M'zgEH$>&3(FD$\"3^DK.(eLy$fFD7$$

\"3\"))3!\\0Ky,5F*$\"3(=lL$zs\\BvFD7$$\"3%*>be^6&QA\"F*$\"3Eyxj+3Jc\")

FD7$$\"3Sz\"[,@\"*zH\"F*$\"3#)H\"[Cu.y=)FD7$$\"3as&GWd*ee8F*$\"3C@i50!

f\"*4)FD7$$\"3h#)yb(>;9T\"F*$\"3or>-gR))zyFD7$$\"35]XsZC$)[9F*$\"3[YH'

=t+%evFD7$$\"3W!HrAun6[\"F*$\"3m5YQ91u$p'FD7$$\"3SW0.\\k3k9F*$\"3Ie#)

\\;%\\:q&FD7$$\"3n`Mci@F89F*$\"3Ov&=fH<&eZFD7$$\"3yv+V!*=I;8F*$\"3QV0d

*\\MCn$FD7$$\"3XvX*f9E!47F*$\"3[`7EVnQLGFD7$$\"3))f5Ib`Xi5F*$\"3sITJ.p

9!*>FD7$$\"351,H%pCN>*FD$\"3o6UJ:poz8FD7$$\"3%R?(QJ,h[vFD$\"3$yu9'Gw)=

g)!#?7$$\"3eUaG$>+`(fFD$\"3rO(\\*Q-nH]Ffr7$$\"3+\"p$Rd>!pR%FD$\"3OZaf

\\g)ea#Ffr7$$\"31Qb\"z&3ulIFD$\"3oc(RnA(zn6Ffr7$$\"3,X*R%4YeB=FD$\"3[W

_\"=d@Y*Q!#@7$$\"3=:.k<O(>?)Ffr$\"3(oEAIkT^V(!#A7$$\"3gXu#)*[4nX#Ffr$

\"3%QY%z!)3%*ej!#B7$$\"3&*y9<l3@P*)Fgt$\"3#)3=#R$)f8,)!#G7$$\"3?^*zZf=

,E#Ffr$\"3q\\rNJvG\")[Fgt7$$\"3e#f8v!e_`)*Ffr$\"3CPl(ezBz'))Fat7$$\"3[

SKvJL3#H#FD$\"3M!*e_=tj,YF[t7$$\"3=Ac[r`txWFD$\"3C+-[C*)oz;Ffr7$$\"3=G

UBERAorFD$\"3,j?Zo^]UTFfr7$$\"3w=os%zmr3\"F*$\"3O&p\"4Z%>.;*Ffr7$$\"3?

]d3%=WH]\"F*$\"31&[FD$)>9p\"FD7$$\"3%e!=m=H\\^?F*$\"3nh5\\uU(*QIFD7$$

\"31B*p00zNm#F*$\"3)=a`a%o_c\\FD7$$\"3-n1?bB]4MF*$\"3'4H\"*H`lY&yFD7$$

\"3[0Qc)z`,D%F*$\"3CygjI>e#=\"F*7$$\"3i?bqr;Gb_F*$\"3E!o1mkT5v\"F*7$$

\"3MjOtV10^jF*$\"3w)3#fm<*>[#F*7$$\"3h/wbl_>3wF*$\"3SS_G8\")edMF*7$$\"

3%pzFi-4#)**)F*$\"3'4ytxO$***p%F*7$$\"3a&oW'*>?2/\"!#<$\"37\"z\"=KXJGh

F*7$$\"3**H&fVuit7\"F\\z$\"3%Q)4=7uc)3(F*7$$\"3eu?1,*G%=7F\\z$\"3OZrC!

yHN;)F*7$$\"3C%fgSM4PI\"F\\z$\"3.FhFF)R,B*F*7$$\"3[#)*RS%3o#R\"F\\z$\"

3%fEo([fOS5F\\z7$$\"3g0Bd#o*o\"\\\"F\\z$\"3MwO)yWH\"y6F\\z7$$\"3'pHJ6S

j]f\"F\\z$\"3WW4Ghb*)H8F\\z7$$\"3E\"zu!*)Q<)p\"F\\z$\"3a%*ed\"p7#*[\"F

\\z7$$\"3AS\\@i#Ra!=F\\z$\"3]nK7e#HKm\"F\\z7$$\"3%Q`L;ZHa#>F\\z$\"3y:'

[FuOx'=F\\z7$$\"3#*********4S]?F\\z$\"3Q++5gSh\"4#F\\z-%'COLOURG6&%$RG

BG$\"#5!\"\"$\"\"!Fi]lFh]l-%+AXESLABELSG6$Q!6\"F]^l-%%VIEWG6$%(DEFAULT

GFb^l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve \+

1" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 53 "###########################

###########    Exercice 2." }}{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2

." }{TEXT -1 341 " D\351terminer les points singuliers de l\222astroid

e A (cf. exercice 4, feuille\n1), leur esp`ece, et la tangeante `a l

\222astroide en ces points. V\351rifier que la distance\nentre les poi

nts d\222intersection de la tangente en un point r\351gulier M(\\theta

) \\in A avec\nles axes est constante. En d\351duire une construction \+

g\351om\351rique alternative de\nl\222astroide." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 39 "simplify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "expand(cos(3*t));simplify(cos(3*t)+3*cos(t)-4*cos(t)^

3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG

\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 "" }{MPLTEXT 1 0 43 "\nplot([(sin(t)

)^3, (cos(t))^3, t=0..2*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6%-%'CURVESG6$7in7$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!

#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF

6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F

2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2

$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"['F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*y

F2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*

F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%***

***!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdU

Gs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqX

UzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1SkF2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v

&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!

3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b

,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3

+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&

)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3ePWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H

&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%fV&Gd&)****F27$$!3iwA94X%**)GFeo$!3

3kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwd

Y,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)

eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClF

H%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27

$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27

$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3

#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZ

D))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3g

mp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!

3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!

3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3AQf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3

qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3

Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g

\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3G

MDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_

l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 52 "

taylor( cos(t)^3,t=0, 5 );taylor( sin(t)^3,t=0, 5 );" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"\"\"\"!#!\"$\"\"#F)#\"\"(\"\")\"\"%-%\"OG

6#F%\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"\"\"\"$-%\"OG6

#F%\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 72 "with(VectorCalc

ulus):\nArcLength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, th

e assigned names <,> and <|> now have a global binding\n" }}{PARA 7 "

" 1 "" {TEXT -1 113 "Warning, these protected names have been redefine

d and unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 182 "with(plots):\nn:=3;\nP1:=plot([ cos(t), sin(t),t=

-Pi..Pi], color=green):\nP2:=plot([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), \+

(1/n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }

}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been \+

redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 

13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"

\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*

4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`

')F1$!34lR!f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3E

Tq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh

-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen

*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)***

***!#<7$$\"3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V

'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')

F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF1

7$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$

\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"

34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"3

1&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u

$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"

3)**QqPxng%zF1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3Ab

WQLke[gF1$\"3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE

&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3

#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F1

7$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17

$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!

3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wY

p?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:Z

Cj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSN

b&p!**F1$\"3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$

\"*++++\"!\")F^[l-F$6$7cv7$$!3:LLLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$yd

liGoLF1$!3c^v#\\hXNO\"F17$$!3mag\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q

(HmDj$F1$!3Y,5)Q>3([RF17$$!3AJ8%pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,

0%F1$!37h9s$zSL+'F17$$!3Q(4R<J0*oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1

$!3qT\")zoZ#[W(F17$$!3A(eJ'H\"4,o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!

3#z![\"*fKlx$)F17$$!3y0_ON_7r\\F1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3

a-<'**[SOl)F17$$!3M*Q)z&G#R(*\\F1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#

e.5[&)z[h)F17$$!3\">`cyM=!>\\F1$!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6E

GAI[#)F17$$!3%)*yQ/[\\pQ%F1$!3KoPOS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=

xsF17$$!3N&y-x28XI$F1$!3/ORGR%3zj'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$

!3M%=x<AvNp\"F1$!3u'*=Tpv=$>&F17$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3k

ki$)))y68NFbbl$!3Cp)R;f6!)p$F17$$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3

G>:'>p(y$[#F1$!3(yXMlf**QV#F17$$\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$

\"3#p\\`\\j'QeYF1$!3!\\Wew8YQS\"F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbb

l7$$\"380$ot1f/u'F1$!3;<fQCK>\"['Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RF

bbl7$$\"3>Ds4\"QZfV)F1$!3m+k\\nF'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&o

GO(y#Fcs7$$\"3SH&Q&o1')****F1$!3+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3C

Uj$*o2hpCFcs7$$\"3'*[Pzc7R+&)F1$\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"

3?Ah&*40&R&QFbbl7$$\"3r&))yS_%H6nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1

$\"3\"4Ch#z,V>5F17$$\"377Q1l\"*Q\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVM

F1$\"3;c;\"Hr$z[>F17$$\"37[B]#[$y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q

8F1$\"3'y71#47MzIF17$$\"3;lAMa3AfKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(F

bbl$\"3))3P'\\E*RjWF17$$!3H2RVi09K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$

\"3751\")p0AsfF17$$!3S)RXo1a_M$F1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"

3%*3sX;W2gyF17$$!3Z@MwD5\\J\\F1$\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`

fV&>:[i)F17$$!3s3q#4XI))*\\F1$\"3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3

A\\9AE7@]')F17$$!3))y96rt;n\\F1$\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I

#[/AZ1vO)F17$$!3g8wFMJ5yYF1$\"3usnFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#

3(QuF17$$!3i'fu,H\"ymUF1$\"3#ek#))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;C

ORd*fF17$$!3Ie'pJhU.%QF1$\"3G4yMC#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)

*QF17$$!3%3e1&>BpgMF1$\"3'R!*oQLQOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F

17$$!3N^')G4:0MLF1$!3SG67)Hbq&>Fbbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F

17$$!3Cs)*H/[!oX$F1$!3[@D@N18aDF17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!

3)[\\y/2hMw$F1$!3k)=gz4#))3ZF17$$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3

y%Q>b>TZD%F1$!3Z_.aQy2TnF17$$!3dtjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+

R!HZF1$!3G**e:4-Q$3)F17$$!3Qw'=f#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJ

x\\F1$!3z$fzDG%z=')F17$$!31T0o41^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\

F1$!3Q*yk;\\[`l)F17$$!39S'f947W(\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F

1$!3iVk`xkvX&)F17$$!3/HzqFyn4WF1$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%

z*>oTXqmF17$$!3JBT\\GoQJEF1$!3#f^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1

aw\"*zG&F17$$!3$o`6MP69%))Fbbl$!3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'

H/1=')o%QF17$$\"3W^f(4*>h_7F1$!3U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjH

ui'zoY#F17$$\"3ktZ;<*Gbg$F1$!3_'4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*o

N\"F17$$\"3O<=t9_u*z&F1$!3SoSBQ@@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[t

T'Fbbl7$$\"3rjmwVkyKwF1$!3U;f()>\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w

*H>#Fbbl7$$\"3mEe$*y-]m&*F1$!3t]D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&

=K4\\a%o#!#C7$$\"3(ya<5?'))4'*F1$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1

$\"3**4qP.omW@Fbbl7$$\"3We'RBg_.o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF

1$\"3C[5jaoz&='Fbbl7$$\"3O9\"HY)=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b

)p2\"\\F1$\"3LGE&4%>A+8F17$$\"3;x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3i

g&pG-CIk#F1$\"3#*H*z)RR'*\\BF17$$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$

\"3)H*zZ2kXcSFbbl$\"35ORK^cOiOF17$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$

$!3GW\"o-p/?l\"F1$\"3mpQSaJZf^F17$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3

C#p!=(H-qF$F1$\"3\\Z*>xjr0h'F17$$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e

1H>Qr2**[F1$\"3KqxXdUa-&)F17$$!3W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"

4]Be6*\\F1$\"3MdR')z\"=ak)F17$$!37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3

i$)f$e23f)\\F1$\"3m$*[([u*zM')F17$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$

$!35+vaJc<YZF1$\"3240!=DXS7)F17$$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i

`AnFe1qUF1$\"3;55A?py\"z'F17$$!3j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'o

Py1x$F1$\"3C!>@dM#zYZF17$$!3o%Rn4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(z

W$F1$\"3#H?Z5;l>Y#F17$$!3#G\\&*>K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOL

LF1$!3?AWZ\\=[*H%Fcs7$$!3YFh$QuI)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F

1$!3&RP=DsOwq#F17$$!3\"48<6HoJj$F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]

k'Q/'*)*p4&F17$$!3G_Vd$*eTbSF1$!3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3

_='[$[cNGoF17$$!37'*Q$Hd0A]%F1$!3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%

H!fSFq,)F17$$!318POf(oV([F1$!3r(H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foL

S9i)F17$$!3)*o9TVoq)*\\F1$!3)f$Rm-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp

,l)F17$$!3%*=&o!3Y\\i\\F1$!39$fV@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R7

2&)F17$$!33Jq*o#G=!R%F1$!3X$=lS&*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'

F17$$!3[`\"***)3J0o#F1$!3Z!)e(G>TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17

$$!3em_\\Kz/%**)Fbbl$!3'*fUm47juXF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF

17$$\"3JkAev.*f@\"F1$!37'y=$)*>)G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17

$$\"3I.!ye4uJZ$F1$!3\"zl9B-eW$>F17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$

\"3HSj%H*fCGdF1$!3=mU/Aj_r)*Fbbl7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$

$\"3?OZ+ZX*zs(F1$!3%\\y3Ulo#>PFbbl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl

7$$\"3)e)\\I&\\Pfi*F1$!3%R1(*RiMHU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw

7Q)\\F-7$$\"3aW2wA:\"**f*F1$\"3%H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-O

Oge$\\K1#Fbbl7$$\"3Y?$z>]e6l(F1$\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3

Kl;?h*y!\\lFbbl7$$\"39En)HffTo&F1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$

\"3O'e/=v4zV\"F17$$\"3l*)R)z$))f@NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F

1$\"3Gj/Ak)e)\\CF17$$\"3%=xp%z4(pR\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KP

Fbbl$\"3CnK9E%GOo$F17$$!3v0gZ`R\\LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu

\"F1$\"3s<n_/$[MB&F17$$!3hMlhQ[sLEF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1

$\"3q[>qco*Gs'F17$$!3GCw>^JhvVF1$\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3

cutH\"eJ?\\)F17$$!3[S<)G_Jc&\\F1$\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$

\"3r^>S+6-X')F17$$!3e9Z[Q%3(**\\F1$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1

$\"3^s5PWASJ')F17$$!3!)pf&=Z]'))[F1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$

\"3!Q$\\J!)G,s!)F17$$!3;u?\\BF*=_%F1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1

$\"3K'f%3(>C?(oF17$$!3uJ9F$zS71%F1$\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3

c2Wr)zo)*3&F17$$!3,EAM'Gv2j$F1$\"37%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gB

t6'pQIo#F17$$!3SCr.ne1oLF1$\"3[=&)>m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[

[l6&F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%

%VIEWG6$FfeoFfeo" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 

0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 

"restart:n:=3;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ dif

f(((n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#;\"\"$" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=5;Ln:=ArcLe

ngth( <(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1

)*t))>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the ass

igned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "

" {TEXT -1 113 "Warning, these protected names have been redefined and

 unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#LnG#\"#'*\"#D" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347o

ns de Pascal\n######################################    Exercice 3.\n

" }{TEXT 258 11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de cent

re (1, 0) et de rayon 1.\n\na) D\351terminer une \351quation polaire d

e C.\n\nb) Soit D une droite passant par l\222origine qui coupe C en u

n point P. \nOn construit sur D deux points M et N distincts tels que \+

d(P;M) = d(P;N) = a,\no\371 a est un r\351el strictement positif fix

\351. \nD\351terminer une \351quation polaire de\nl\222ensemble \\Gamm

a_a d\351crit par les points M et N si l\222on varie D (\{\\it lima

\347ons de Pascal\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\in

fty[,\nl'ensemble des points des courbes \\Gamma_a,\n dont la tangente

 est verticale." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 356 "with(pl

ots):P1:=polarplot([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplo

t([2*cos(t)+2,t,t=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=

0..4*Pi],color=blue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=gr

een):\nP5:=polarplot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polar

plot([2*cos(t)-6,t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5,

 P6);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURV

ESG6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)

R@^qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G

*)4\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&R

cG>\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$

\"3WWD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"

333V?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$

\"37l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$

$\"3sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"

3B.^N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$

\"3/Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&

Rq4-B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7

$$\"3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27

$$!3o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$

$!3')3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F

27$$\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$

\"3O7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$

*fQK!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"

3HArG#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a

!ypxgy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$

$\"3'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27

$$\"3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRY

HF27$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F

27$$\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF2

7$$\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F2

7$$!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"

p9#F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZ

D(F27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC

\"F/7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/

7$$\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")

o\"F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22

b<F/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W

<F/7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/

7$$\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"

3yO#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"3

7Qc!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$

$\"3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F2

7$$\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$

\"35@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$

\"3Q\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$

\"3^!\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$

\"3(R_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b'G#*[vu&=DF/$\"3jW1WI5,A7F/7$

$\"313s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3ZG>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F

/7$$\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7

$$\"39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"3-8JG)4h!f:F/$\"32,!>h)**eQ<F

/7$$\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$\"37F;?,/x#>\"F/$\"3i%o.zcznv

\"F/7$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up

\"F/7$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7$$\"3wO)ps<:$y`F2$\"3S9wGtuLh

:F/7$$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/7$$\"3=436/Sui<F2$\"3wNJYK!3S

E\"F/7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)

*=0M(F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F27$$!3!=YF%o@#)z')Fjr$\"31pD:

\\k_g?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=KFdr7$$\"36L,SI;N.9F2$!36$yQx

E=H!=F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%

o\"e$F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F27$$\"3)=I(e[VM!4(F2$!3]iwCVca

=NF27$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF

27$$\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F2

7$$\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"3mGp&G#G,G**F2$!3;)y*f;$pc*oFj

r7$$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$\"3A7#4g(z6Y**F2$\"3o8Sh0IysfF

jr7$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$$\"3cRET.Jba%*F2$\"3)3fU/Df&R=

F27$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F27$$\"3&o1JO#H;.&)F2$\"3WF4Zw62

XGF27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$$\"3eM#oqM6w=(F2$\"35se(*fo\"3

\\$F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$

yNF27$$\"3/\"3Vbd^Q!HF2$\"3(fs9pzX^\"HF27$$\"3x$y;+7A)38F2$\"3K6'y.<s/

r\"F27$$!3ec3$e'*QYf'!#@$!3CD2qI&QU9\"Fdr7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_

RA#F27$$!3q9<I\\Ev\\7F2$!3)*\\P#eu<'oZF27$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLl

uF27$$\"3;hrY*Ql$H\")Fdr$!3v\\ptA,(f,\"F/7$$\"3)>ovl.DSi\"F2$!3)ei0s^L

wC\"F/7$$\"3\"*>W'[L)=:PF2$!3G'[V+Zj'\\9F/7$$\"3>wB*y@;[8&F2$!3?y(oHTQ

qa\"F/7$$\"3;;x.Nf@%p'F2$!3CP5^=SDG;F/7$$\"37%e9p9'os$)F2$!3!ylGMg)Q\"

p\"F/7$$\"3&3Ng.d&p95F/$!3IZu%HE0[t\"F/7$$\"3sS@C0$H%z6F/$!3WOlMPx%ev

\"F/7$$\"3mp&GEQcyM\"F/$!39YracvMf<F/7$$\"3o?B%fqcz^\"F/$!3!G)Gu@%H[u

\"F/7$$\"3i$=2*\\pl(o\"F/$!3GEC0A717<F/7$$\"3qm&zQs\"zl=F/$!3-n'pw7Wql

\"F/7$$\"3&)[\"))H@d&Q?F/$!3G4SuLaj\"e\"F/7$$\"3-$)ycSLZ.AF/$!3Ca\"HzW

)['[\"F/7$$\"3'=)=eLA:eBF/$!35(eBU5oDP\"F/7$$\"3GcBMSq_%\\#F/$!3;xv/N9

6Z7F/7$$\"3\"ebZQoAwh#F/$!3[R2>5%ep5\"F/7$$\"3z^&*p9kxDFF/$!31(Rd=@4n`

*F27$$\"3#f$*4]T@v\"GF/$!3AgQwjc.!*yF27$$\"3au!\\!e7S'*GF/$!3()**R+PBf

:gF27$$\"3#\\)\\l;4l`HF/$!3#))4-Wovv0%F27$$\"3_.)f?tm$))HF/$!3!ya*RH#R

I/#F27$F($\"3?S_sF$[Ap\"!#D-%'COLOURG6&%$RGBG$\")+++!)!\")$\")AR!)\\F^

[n$\")Vyg>F^[n-F$6$7[s7$$\"\"%F*F+7$$\"3ytg@j)[f)RF/$\"3Dg%QxmjPt#F27$

$\"38r8W%y#*R%RF/$\"3DyUN]WaNaF27$$\"3%*zyNr.suQF/$\"3IT-,h$oQ2)F27$$

\"3wt)*e395zPF/$\"3#H))=,,F=1\"F/7$$\"3%)=Mmh_/aNF/$\"3ysqT()4qt9F/7$$

\"3Q<l%RjTGE$F/$\"3PS'R0H0Z$=F/7$$\"3OOR7PEZuIF/$\"3(**=ufA')4,#F/7$$

\"3CgJ++cSrGF/$\"3Ym,;uP#f;#F/7$$\"3Qx]DCgCcEF/$\"3?'3T_;8#)H#F/7$$\"3

`qY2;*><V#F/$\"3_*\\IV4$)oS#F/7$$\"3%=hLUf#3*>#F/$\"3/+hliZy\"\\#F/7$$

\"31Qz4?boi>F/$\"3)HZL@)p$=b#F/7$$\"3;l0-jjSD<F/$\"3G(osX@<re#F/7$$\"3

SC,'zFj+\\\"F/$\"3c3f%y#[0)f#F/7$$\"3!ys<k#=Xg7F/$\"3EO\"pvkKbe#F/7$$

\"3g6$pyvyz.\"F/$\"3[:(4)pIt]DF/7$$\"3k#yTK)Q%*\\#)F2$\"3;k$GU4@]\\#F/

7$$\"3E%=()fECjB'F2$\"37!4d*3b-?CF/7$$\"3=I_e\"GoA(GF2$\"3BYlijJSOAF/7

$$\"3*=%3m]5\\NlFdr$\"3.Q9lHO]1?F/7$$!3Qi,azY+#>#F2$\"3A#Q&z[=hN<F/7$$

!35^cB-0tnPF2$\"3Q)p3s'GB[9F/7$$!3kR\\(3]HJq%F2$\"3Iio@$\\58:\"F/7$$!3

)[EO)yp!***\\F2$\"3`\"QQ85x+r)F27$$!3g(eAlx4_w%F2$\"3$[M(*\\gHo@'F27$$

!3waU4ZDjLTF2$\"3v@@c)Hq;7%F27$$!3p&op2(e:FKF2$\"3#)44gSPYRCF27$$!350H

PUDkDAF2$\"3Kpt)31/nC\"F27$$!3om6h\"[/0R\"F2$\"3(Q``2&fS>dFjr7$$!3k9'>

!y*fc(pFjr$\"3GK>\"[<4%H>Fjr7$$!3?3TQo\\R&y\"Fjr$\"3#)z6cq2x7CFdr7$$!3

knFKU$[hU\"!#B$!3e/Fc*eGJq\"!#E7$$!3CBu?kHmj=Fjr$!3#=VTK5\\Wd#Fdr7$$!3

MIi8;vu\\rFjr$!3eIwyZa`/?Fjr7$$!3o)>\\o$*QO[\"F2$!3)344C*eC^jFjr7$$!3!

HE,#*fc'3CF2$!3))3_q3R]H9F27$$!3'\\[3/f2.G$F2$!3mRxy4I6=DF27$$!3y\"3;,

*3:tSF2$!35&[YE/-'zRF27$$!3Yt$zD(4DgZF2$!3#))yPOcQ>>'F27$$!3]/@,&Qb&)*

\\F2$!3#y7/$4()zc))F27$$!3b7F\"zrO(HZF2$!3aL&)\\;q7Q6F/7$$!3edOUia^YRF

2$!3R2v>x'GYS\"F/7$$!3%y<*))zwM?BF2$!3NN!GICgkr\"F/7$$\"3USnAls'*Q5Fjr

$!3QI6$eS4.,#F/7$$\"3[TB4OO(e*GF2$!3,T(z2D%*zB#F/7$$\"3*Gbf(e4(eB'F2$!

3:.#GJ'f+?CF/7$$\"3)Hw]tcN)o#)F2$!3%3#z+#y<c\\#F/7$$\"3pYmLD8+U5F/$!3!

=x7PYo:b#F/7$$\"3AE&3h;VnE\"F/$!3;kA\\zn='e#F/7$$\"31^%[#ywo)\\\"F/$!3

-q\\ZQe2)f#F/7$$\"3Ux4(f%Q'Qs\"F/$!3kbL:'fmse#F/7$$\"3II([$H(G3&>F/$!3
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-%%VIEWG6$%(DEFAULTGF\\bw" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 168 "Exercice 4. Etudier les b

ranches in\034nies des courbes planes d\351\034nies par :\n1) t \\mars

to ( t^2/(t-1) , t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1

/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "####

##################################    Exercice 4,1).\n#\351tudier les \+

branches infinies\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5.

.-1.01],color=red):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\n

B2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot

([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1

), t=1.1..10],color=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..1

0):\nB:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote obliqu

e\ndisplay(B1,B2,B3, B);\ndisplay(B11,B21,B31);\n#####################

###########################################\n\n" }}{PARA 13 "" 1 "" 
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" "Curve 3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F)

,&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)

F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "#############

##########################################################" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#ass

ume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):

\nl:=simplify(sqrt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 31 "tau:=[simplify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*

F(F(F(F(F(,&F1F(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 

"eta:=[-simplify(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>

%$etaG7$*&,&*$)%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+

F.F,,&F*F,F,F.F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2

; x1:=subs(t=t1,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=

t1,v):\nwith(plots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],

color=red):\n\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}

{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been r

edefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):

b11 := arrow(<x1,y1>, <u1,v1>, length=[1], width=[0.05, relative], hea

d_length=[0.1, relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>

,length=[1],width=[0.05, relative], head_length=[0.1, relative], color

=blue):\n\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([

t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(

t=t2,x):\ny2:=subs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb

21 := arrow(<x2,y2>, <u2,v2>, length=[1], width=[0.05, relative], head

_length=[0.1, relative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,

length=[1],width=[0.05, relative], head_length=[0.1, relative], color=

blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}
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2-1), t=1.1..5],color=blue):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t

3,y):\nu3:=subs(t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <

u3,v3>, length=[1], width=[0.05, relative], head_length=[0.1, relative

], color=red):\nb32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05

, relative], head_length=[0.1, relative], color=blue):\n" }}{PARA 11 "
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"B:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\n

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "display(b10, b11, b12, \+
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fm$!+L$eZ.$Fj\\l7$$\")3F3JFj\\l$!+YO)e=#Fj\\lFj^lFg[l-F$6#7*F^fmFcfmFh

fmFcgmFhgmF[hmF]gmF^fm-Fa\\l6&7&7$$!+hF.1;Fj\\l$\"+U58CkFj\\l7$$!+t0IF

<Fj\\l$\"+#H-#4pFj\\l7$$\"+F>)R+(Fj\\l$\"+<H-#4*Fj\\l7$$\"+R(\\_7(Fj\\
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\"3g6Fa[n$\"3umJ-rPC&)\\F*7$$\"3uo7s@$3]6\"Fa[n$\"3Ge%G73Dmv%F*7$$\"3'

HW]J>:T2\"Fa[n$\"3o'))=023*[XF*7$$\"34;*yUN_o.\"Fa[n$\"3%Q-r!)[X$fVF*7

$$\"3!QO!p>Ew-5Fa[n$\"3W0\"pWQ^c=%F*7$$\"3[`G1&zCYr*F*$\"3k^\"4#)=3f-%

F*7$$\"3)fl=5LyiU*F*$\"3UsaFu`\\yQF*7$$\"3?p%))>9H)f\"*F*$\"3(HL-'*3M?

u$F*7$$\"3]PT**[b]$o)F*$\"3W2:U-vS(\\$F*7$$\"3)H!**eVzPq#)F*$\"3wmzE@-

R%G$F*7$$\"3YXaLxO*)3zF*$\"3%RTugv0s4$F*7$$\"3=7z\")QU:!f(F*$\"3-pM^)o

/9$HF*7$$\"3F,k\")Qo\\<rF*$\"3)[B!RS*4Ro#F*7$$\"3J&Hu8wims'F*$\"3c](za

\")etZ#F*7$$\"3+BkP:rx)R'F*$\"39'GZo28BI#F*7$$\"3))>SXpeN?hF*$\"3AUMMV

*H?:#F*7$$\"3]=bVYSiFcF*$\"33]\"Gu%p'3)=F*7$$\"3qCX!4C#zk_F*$\"3Y?g6vg

zu;F*7$$\"354@Tc\"H!))\\F*$\"3]u-eO@t6:F*7$$\"3M9)R]P6Rx%F*$\"3MzN*>D?

,Q\"F*7$$\"3;;Tsv(*)HZ%F*$\"3!eNY8NY6=\"F*7$$\"3I1l]_0b\"H%F*$\"3o_vPV

H%e/\"F*7$$\"3c$zw4=()o;%F*$\"3[=PS(>3rP*F-7$$\"3EO,8Ia$R3%F*$\"3#4V(3

^7B#\\)F-7$$\"3F6XdZn0MSF*$\"3#>P$zI\"4vx(F-7$$\"3-A^]=8g2SF*$\"374Rv)

o4(prF-7$$\"3(*e!>l=x++%F*$\"3T]4x$ohcr'F-7$$\"3YV/,!e#G0SF*$\"3oG+$z1

!QviF-7$$\"3UyW'zFE?-%F*$\"3A`3t+XK$*eF-7$$\"33]g)yI#)o/%F*$\"3;`q&p7)

)3d&F-7$$\"3#fxGhM<b2%F*$\"3usWsvC45`F-7$$\"3EI9Ramx:TF*$\"3-b$y.EtH.&

F-7$$\"3I5CGKaJaTF*$\"3HyK&H$o#>#[F-7$$\"3#G#\\CVwW.UF*$\"3YE!>=k&f*f%
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@\"Fg\\l7$$\"+)fYL.&Fg\\l$\"+DrEYZFj\\l7$$\"+AnD#*\\Fg\\l$\"+0tPhWFj\\
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###############################    Exercice 4,2).\nB4:=polarplot([1+(1
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,t,t=Pi/2.5..10],color=blue):\nB6:=plot([t,t+sqrt(2),t=-3..2],color=ma
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NQdF*7$$\"3=$fq/$f+nnF<$!3%\\#))pP<!3[&F*7$$\"33t(H=X6n@\"F*$!3Erx:sWj
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\"3<zn:jjvVAF*$!3'**>]qPpcZ\"F*7$$\"3'3\"f(RSl3z\"F*$!3/$)f&4E@!*)*)F<

7$$\"3$>&o*3IO36\"F*$!37o\"RLMRx.%F<7$$\"3[)GAQ%e^1GF<$!3E%yu9%*z')*pF

bz7$$!3s0^m[0nmzF<$\"3dZXu#G&zB6F<7$$!3gN#yoQ!GyAF*$\"3#Hio=wi`g'Fbz7$

$!3,ot)Q>he?%F*$!372Z[r!zOY$F<7$$!3%>4$)o/5XL&F*$!3%**HX\")\\B`E(F<7$$

!3'zN>(3d6NmF*$!35s@59#HhE\"F*7$$!3!4*RFS'H,:)F*$!3#[9Mtw!f4?F*7$$!3Cr

NA7qgS**F*$!3&*=d)4x'**>IF*7$$!3(H\"pQjBl/6!#<$!3$frU]^nRq$F*7$$!37;1X

OQnF7Fg`l$!3Lmgy**ep5XF*7$$!3/Q*\\#=fgl8Fg`l$!3O]sZ9kJlaF*7$$!3r)p0A'o

o@:Fg`l$!3'=BRRIS0g'F*7$$!3K$36g3C-q\"Fg`l$!3#H@vKRs(fzF*7$$!3$G\"[&oY

tq!>Fg`l$!3MYb$fx.>g*F*7$$!3xw*GTRZN-#Fg`l$!3)o9`CF[`0\"Fg`l7$$!3!pzH0

p,/:#Fg`l$!33>\\)Q]$*3;\"Fg`l7$$!3+7Ru[PA*G#Fg`l$!3uo**y`wTy7Fg`l7$$!3

GW0,rz%>W#Fg`l$!3-Bn1>$f)49Fg`l-%'COLOURG6&%$RGBG\"\"!F[dlF[dl-F$6$7en

7$$\"3/uRP1UrZ'*F*$\"3W]>8C6EpHFg`l7$$\"3UU?!*[(3%4xF*$\"3R(4NGAnQ#GFg

`l7$$\"3FHjFt)>Q+'F*$\"3A]!o(*Go\"*p#Fg`l7$$\"3Ia<\"HOb\"yWF*$\"3c))H[

%=q(*e#Fg`l7$$\"3Q?oN2c:&4$F*$\"39/CcIs$=\\#Fg`l7$$\"33DO*yk\"yC&*F<$

\"33oJ^5+$3M#Fg`l7$$!3n;:(37-eK*F<$\"37[IA\"G\"G1AFg`l7$$!3[@0SMw\\<GF

*$\"3kaP&e(fzm?Fg`l7$$!3'[uEC1>K]%F*$\"3N!*Ry#[UV$>Fg`l7$$!3ZM\\YF?]Jg

F*$\"3eZn?7))R/=Fg`l7$$!3VXg*H;k4T(F*$\"3]&*3m.kYv;Fg`l7$$!3KU+Z.Yj[')

F*$\"3+jcB5vlY:Fg`l7$$!3/80HWF)*e(*F*$\"3B=:g%ztkT\"Fg`l7$$!3M'>xErey1

\"Fg`l$\"3'Q')H6]VTH\"Fg`l7$$!3#=,JJ$)e%\\6Fg`l$\"3!\\\\rP?6,<\"Fg`l7$

$!35'e!QS[*eG\"Fg`l$\"35D<'4c#R#3*F*7$$!3A357tC2\"Q\"Fg`l$\"3t\\\"p#G@

'[K'F*7$$!3\")z$4ZL=(H9Fg`l$\"3#y%o%faS!oNF*7$$!3adiyF'>BV\"Fg`l$\"3c<

T)p,xoz(F<7$$!3%GO@/\"o)fR\"Fg`l$!3_6eB)f-he\"F*7$$!3\"4iq@-oSJ\"Fg`l$

!3!\\(*=**o4'*3%F*7$$!3WA_SNv`\">\"Fg`l$!3w4o.9(\\>P'F*7$$!3E>]ru))eR5

Fg`l$!3eC+4#Q!['H)F*7$$!3oLnw/\">1x)F*$!3ie@j*f'Gq(*F*7$$!3AsU:S/c&f'F

*$!3%**em3V&=96Fg`l7$$!3;'G_mJ3Ig%F*$!3w&R+3M$Q&>\"Fg`l7$$!3Ylz0eg!\\=

#F*$!3[i(>#=5UZ7Fg`l7$$!3=Kd:@TA3>Fbz$!3GBKe8^ua7Fg`l7$$\"3YMeq<il6BF*

$!3%\\?6be'Q@7Fg`l7$$\"3%G`hN))y%>WF*$!3)G)RhO8(4:\"Fg`l7$$\"38)4z`RbZ

V'F*$!3s/r7y!G-/\"Fg`l7$$\"3[F.N-d*e1)F*$!3E._%)*Q:`3*F*7$$\"3Y#[%[ORl

Q&*F*$!3%y0^h\"z]!R(F*7$$\"39rkBk,rq5Fg`l$!3kpw=UOi!R&F*7$$\"3k*>V<Ut&

R6Fg`l$!3:pDd%zSx]$F*7$$\"3M_NT%>+x<\"Fg`l$!3eDvy$G)o)Q\"F*7$$\"3sp9Ul

<tw6Fg`l$\"3@M#pMIUSB)F<7$$\"3631z4%4l8\"Fg`l$\"39IG!*G)3(QHF*7$$\"3'H

++\"*zs@1\"Fg`l$\"3!zO#RaQnu[F*7$$\"326.?[zy>%*F*$\"30lU7#*z[DoF*7$$\"

3r\"\\#eZ1bS!)F*$\"3yXgYR<*HM)F*7$$\"3Yeb>>]t1jF*$\"3y:*o.Qn]m*F*7$$\"

3q[,\\H#[Ob%F*$\"3IbYIf)Hh0\"Fg`l7$$\"3c$pSd5\\:]#F*$\"3.Qp]s8Q=6Fg`l7

$$\"37U)GLKIN.&F<$\"3t*o<?E\\79\"Fg`l7$$!3U-VLESa(e\"F*$\"3'\\WJ/U0w7

\"Fg`l7$$!3KkGJ*[9$oNF*$\"3%H;5x'o\"y2\"Fg`l7$$!3@_tW*H6i]&F*$\"3%y*)y

Y8T/*)*F*7$$!3%[ldv3l*zrF*$\"3+\\rvu]Z6()F*7$$!3TaW-=N)*R')F*$\"38*oC

\"zK**=sF*7$$!3gN2+(z)e*y*F*$\"3Aj=/m`J.bF*7$$!3a,f/w:@b5Fg`l$\"3#4Y)=

KI-qPF*7$$!3pk8L$)[K06Fg`l$\"3#e_QR?dWm\"F*7$$!3Wb=tck6:6Fg`l$!39h1]7e

%3l#F<7$$!3'yA>nHC*)3\"Fg`l$!3Pz6m@(3NI#F*7$$!3Z%RbI*=RH5Fg`l$!3%e=jTu

%GuTF*7$$!3.y$GXJ/8I*F*$!3R$R;=O,1.'F*-Fhcl6&Fjcl$F[dlF[dlF^fm$\"*++++

\"!\")-F$6$7S7$$!\"$F[dl$!3'[!piPky&e\"Fg`l7$$!3smm;HU,\"*GFg`l$!3erNz

m1!oZ\"Fg`l7$$!3=L$3FH'='z#Fg`l$!3/Q_LIF(>Q\"Fg`l7$$!3gmmTgBa*o#Fg`l$!

3YrN/)zG`F\"Fg`l7$$!3wmm\"H_\">#e#Fg`l$!3grNagz(z;\"Fg`l7$$!3ML$3_!4Nv

CFg`l$!3?Q_$GMP61\"Fg`l7$$!3'omTg(fHwBFg`l$!3B<doOT#3i*F*7$$!3;+]PM.tt

AFg`l$!3;]!>+sn^f)F*7$$!3!omT5!oln@Fg`l$!3e;do'QKW`(F*7$$!3%)**\\(oWB>

1#Fg`l$!3)p/>]%))4xkF*7$$!3;LL$epjJ&>Fg`l$!37!Q-YL,&*Q&F*7$$!3amm\"z/o

t&=Fg`l$!3(RrNa&[aJWF*7$$!3))****\\P[_\\<Fg`l$!3GZ!p7v7JN$F*7$$!3#****

*\\7)Q7k\"Fg`l$!3wZ!p7]_-F#F*7$$!3'*****\\i^)o`\"Fg`l$!37[!p7+;nA\"F*7

$$!3dm;/^?7U9Fg`l$!3'H9do')[3z#F<7$$!3CLL$eaR%H8Fg`l$\"3%4>wRl,uZ)F<7$

$!3<LLL$o#)RB\"Fg`l$\"3#)>wR!z3B!=F*7$$!3'***\\PfO%H7\"Fg`l$\"3(=&4)*H

!*p7HF*7$$!3SLLL3`lC5Fg`l$\"3U<wRSDe&*QF*7$$!3q'**\\P4u\"o\"*F*$\"3wa4

)*H:'R(\\F*7$$!3*z**\\7G-89)F*$\"3Y`4[UL$3+'F*7$$!3%)GL$3Fp)pqF*$\"3iA

w*GNmA2(F*7$$!3YKL3-$ff3'F*$\"3)*=wk@j<c!)F*7$$!38nm;z%zY-&F*$\"3L%GkX

9cu6*F*7$$!35kmT5!3B#RF*$\"3tG9LhF)>-\"Fg`l7$$!3C***\\iS!piHF*$\"3A&4[

<_Wz6\"Fg`l7$$!3lim;/rFE>F*$\"3))Gk&>&ee@7Fg`l7$$!3Q&******\\2cb)F<$\"

3>&4tt[d'G8Fg`l7$$\"3t9++DJE>>F<$\"3H&4BO>1MV\"Fg`l7$$\"3t-+D1RU07F*$

\"3U&4)*H&fvM:Fg`l7$$\"3+++](=S2L#F*$\"39&4B6e(GZ;Fg`l7$$\"3:jmm;p)=M$

F*$\"3Yh(RSD-%[<Fg`l7$$\"3O-++v=]@WF*$\"3Q&4t)\\POc=Fg`l7$$\"3/JLe*[$z

*R&F*$\"3EG9L6H>a>Fg`l7$$\"3#e++]iC$pkF*$\"3]&4t[-Y61#Fg`l7$$\"3ukm\"H

2qcZ(F*$\"3%=wk'p0yh@Fg`l7$$\"3i.+DJ5fF&)F*$\"3u&4)\\lE(pE#Fg`l7$$\"3a

kmmTg.c&*F*$\"3#=wRl;<)pBFg`l7$$\"3w**\\ilAFj5Fg`l$\"3q%4)*z#e[xCFg`l7

$$\"3yLLL$)*pp;\"Fg`l$\"3sGkqXN=\"e#Fg`l7$$\"3)RL$3xe,t7Fg`l$\"3))GkXR

%Hso#Fg`l7$$\"3Cn;HdO=y8Fg`l$\"3=iZm>sR#z#Fg`l7$$\"3a+++D>#[Z\"Fg`l$\"

3Y&4tt[N!*)GFg`l7$$\"3SnmT&G!e&e\"Fg`l$\"3Ki(*yZQz**HFg`l7$$\"3#RLLL)Q

k%o\"Fg`l$\"3%)GkqXu&))4$Fg`l7$$\"37+]iSjE!z\"Fg`l$\"3/&4)*H!*zW?$Fg`l

7$$\"3a+]P40O\"*=Fg`l$\"3[&4[<2ubI$Fg`l7$$\"\"#F[dl$\"3#\\4tBc8UT$Fg`l

-Fhcl6&FjclF_fmF^fmF_fm-F$6$7]q7$$\"3-jAja=iOGF*$\"3a%QJmuU#*e*F*7$$\"

3yZAfV'onx\"F*$\"3X([;8%)))3%)*F*7$$\"3OjGpm.KepF<$\"3/\\hi8:wv**F*7$$

!3Zpe\"*3&z&=DF<$\"3+Y*4b(y#o***F*7$$!3mymQV[G(>\"F*$\"3@[iUIn1G**F*7$

$!3?Ag*4JXsC#F*$\"3.jljSLAW(*F*7$$!3O_j&=Bs;F$F*$\"3gfj-(ek'\\%*F*7$$!

3gv(Rxt?`E%F*$\"3awC9uVsW!*F*7$$!35+A%=,i)4_F*$\"3-\"Rw'*)4lN&)F*7$$!3

k?nXZaP!4'F*$\"37X.uGRTJzF*7$$!3[\"yvb&QV,pF*$\"3HD\"=3_EnB(F*7$$!3#4X

_XFlKe(F*$\"38uB`U*[(=lF*7$$!3Q>p,J9v!>)F*$\"3:(\\;'pC'ot&F*7$$!3)3V?#

)*33N()F*$\"3Gh*f=J'4o[F*7$$!3)=SBqO+w=*F*$\"3%**[$[mS;[RF*7$$!3)4cDs.

sRb*F*$\"3Cgq69'QK&HF*7$$!33g#pP/ZH\")*F*$\"3T,b1jc6D>F*7$$!3s$e)*H)eJ

h**F*$\"3gerni2T(y)F<7$$!3=f(e8[D%)***F*$!3C7hBYG[u<F<7$$!3eWU$pV)3?**

F*$!39F(R\"fNoh7F*7$$!34*)HSFa_C(*F*$!3jI(>M[45L#F*7$$!3#R8ivI!)pX*F*$

!3wfpx9^Y]KF*7$$!3eo`hfmr-\"*F*$!3&ygI?m9,9%F*7$$!3Dv>25m@/')F*$!3+%)3

Kkt#e4&F*7$$!3#Hq(G3^u0!)F*$!3K\"f/b?KB*fF*7$$!3Qi3Ml`B6tF*$!3\\#)pD%)

4XAoF*7$$!3@k'>f\")y5`'F*$!3%[VHqx[Ed(F*7$$!3#H;4IH]nq&F*$!3ds&om#*f<@

)F*7$$!3Ai6VNML?[F*$!3#z=<MsG:w)F*7$$!3'R::)y&y'pRF*$!3')Q/]=^Ky\"*F*7

$$!3#*3<\\*[-M3$F*$!3\"p>(y!QhF^*F*7$$!3gY?w\")G>%*>F*$!3cO9z^D9*z*F*7

$$!3#z!>Zh4*oz)F<$!3k%o>w?K7'**F*7$$\"3Cuf!yzISP(Fbz$!3!Q)Gl9\"G(****F

*7$$\"3+4qa*H)\\E5F*$!3Sus(3avr%**F*7$$\"3!4XxW$HVA@F*$!3_Oawj&o@x*F*7

$$\"31T!H%fbA#>$F*$!3Q$GC-x(zw%*F*7$$\"3k*f\"=q$yn5%F*$!3^Z%ek=0y6*F*7

$$\"3e2(Qs;*o\")\\F*$!3oRX7B+!3n)F*7$$\"3;;G^23)f)eF*$!3cgc/c\"eU3)F*7

$$\"3q&30+h!*=s'F*$!3='G*R?az.uF*7$$\"373;wr6UXuF*$!3/Qlv1\\vvmF*7$$\"

3'>mkKG604)F*$!3Siyp!o#QxeF*7$$\"31]dCgajs')F*$!3At['H;$\\y\\F*7$$\"3?

au\"Hq&Hb\"*F*$!33&QmZv1D-%F*7$$\"3%RH9jQch]*F*$!3(HMF<(fq.JF*7$$\"3a`

qy*>k]w*F*$!3I%>a)*4$)[:#F*7$$\"3EM%zuW(QQ**F*$!3`x(>m'oN36F*7$$\"35H*

3\\=y)****F*$!3:Mr4\"zve$\\Fbz7$$\"3_C+aV%4Y%**F*$\"3w*o!*)fv1^5F*7$$

\"3-kG-oQho(*F*$\"3P\")))3%*RtQ@F*7$$\"3!*3\\+A'[(=&*F*$\"3co?&yVp[1$F

*7$$\"3O0381dH\"=*F*$\"3-=&yU>.G'RF*7$$\"3@2'=e&R0A()F*$\"3'zz?1/)R\"*

[F*7$$\"3=?r#[(y?p\")F*$\"3gS)G^#))\\ndF*7$$\"38C(ex0pg](F*$\"3\"Hv`@C

!\\2mF*7$$\"3s\\92H.'pv'F*$\"3=CxA=N!=P(F*7$$\"3s^hq'**[\"\\fF*$\"3:@_

uCp)y.)F*7$$\"3!zz+7`@h2&F*$\"3F'H'f/p&eh)F*7$$\"3moG&Hd_$yTF*$\"3'o#Q

43\"G_3*F*7$$\"3hty)yC,xB$F*$\"3U,4CexNh%*F*7$$\"3w<.dvkwa@F*$\"3SMD&[

$**3l(*F*7$$\"3'*RGt')QdW5F*$\"3GHTTIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9

%ycP*****F*7$$!36^Nt4oiU(*F<$\"3I-o1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)

zXR]*y*F*7$$!3%)oyV&zPR3$F*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))

4y&)e;*F*7$$!3M)*\\2(RgW([F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$

\\]$Hh\")F*7$$!3eT6%e`&)oh'F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.

\"=)**3&z'F*7$$!3ehgnc)>A)zF*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[

n1/>A:&F*7$$!3k9fRct;k!*F*$\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_j

d]()*p4F$F*7$$!3z'oY#)\\%yN(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3

Q4$\\f3!4C7F*7$$!3%f\"eV\"zn))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*

$!3/m([s%GN`))F<7$$!3v%['4#>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*

$!3k.Y)o(z%)RHF*7$$!3!RC5ZdKK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3w

i1Ml6My[F*7$$!3'*p(HUPM!p\")F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j

/HlF*7$$!3:')Q.ih34pF*$!3==1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7

$$!3#p/;,@#*=:&F*$!3+&zH#[Ywq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$

!3Eil'\\n\"4kLF*$!3#373'*=frT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$

!3!4&G)p`XZJ\"F*$!3_$z;sX&>8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"

3e8/$z'oSFqF<$!3QTFb:sFv**F*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn

$!3a%QJmuU#*e*F*-Fhcl6&Fjcl$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+A

XESLABELSG6%Q!6\"F]ep-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 -180.000000 4.000000 0 0 "Curve 1" "Curve 2" "

Curve 3" "Curve 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf

(-1-4/(3*Pi));evalf(-sqrt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+

\"=8WU\"!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$

\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;eval

f(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"

\"\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" 

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

35 "k:=-3/2;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%\"kG#!\"$\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!

#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4

)))*sin(t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"

\"\"*&\"\"%!\"\"%#PiGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$c

osGF1F)F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=

0));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$!+l$=g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5

." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "#####################

#################    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(

1+t^2)], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\neva

lf(2^(1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2

)-x,(2+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 

433 433 433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7

$$!3YLLLe%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3A

LL$3s%3zVF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=

q]RF1$!3W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$

!3smlaxvS6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3yp

K,g*HO!HF-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\

VKF-7$$!3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z

._Xicn$F-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)

y`39%F-7$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl

%F-7$$!3#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&

\\F-7$$!3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY**

*\\F-7$$!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\

F-7$$!3S$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZ

F-7$$!3)f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-

7$$!3ndmmT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$

!3%\\mmTg=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3

g***\\7yQ16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7

$$!3vDMLLe*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]

F\\v7$$\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc

\"F-7$$\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![

RGF-7$$\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_S

F-7$$\"3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF

-7$$\"3#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\

F-7$$\"3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**

\\F-7$$\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d

\\F-7$$\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3

S/bYF-7$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%yS

TF-7$$\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm

$F-7$$\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p

\"*=D$F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(

>0s')*e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb

$\\O'[I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ

`%[$zBF-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H

*Qyu@F-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=

d#G.?F-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-

F$6$7en7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$

!3%GLb$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6

P$F17$FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3

C?$p)z+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$

Gf\"F17$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7

$Fjp$!3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$

\"3%)\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3

O^'))\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G

_$pFu>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>

F17$Few$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$F

ix$\"3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"

3l))\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3

b*=)44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3

oh3]Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3f

TNk*f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r

6\\!\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>

yu?$>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_

%e8jWF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFca

lFfal-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 

1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" 

}}}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7

\\o7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7

$$!3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3u

Y\"RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>

31N\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4

v#F*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!

3C?$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3ul

y&y>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5

_I\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$o

F*7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>

7$$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$

$!3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*

7$$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!

3qAiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3

=Y&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3

q_GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3c

K#fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$

\"3Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$

$\"3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$

\"3**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7

$$\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$

$\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&Qt

L]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!

Hm#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=

)44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)

ybs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_

$pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fT

Nk*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3

R:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 90 "with(VectorCalculus):\n#ArcLength( <3*cos(t) - cos(

3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 35 "ArcLength( <sin(3*t)>,t=0..Pi/3 ) ;" }}{PARA 7 "" 1 "

" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a glob

al binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected

 names have been redefined and unprotected: *, +, ., D, Vector, diff, \+

int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"#" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 280 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\ndisplay(I1,I2);" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}

{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6ibl7$

7$$!3i************z:!#<$\"3[r\"*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354+

+++++lF-7$F.7$$!3)o5]m2wFe\"F*$\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"

3K4+++++]nF-F47$F:7$$!3ABJP)\\Gfe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve

\"F*$\"3a4++++++qF-F@7$FF7$$!3uutP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e

'pJP@t&)e\"F*$\"3)3,+++++D(F-FL7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$

!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF

-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9

$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-

7$7$$!35Lq2$[^Ve\"F*$\"3U5++++++!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!

G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e

\"F*$\"3!378#Q>(4D)F-7$7$F($\"3Ik+,R1)fD)F-Fjq7$7$$!3Q************\\:F

*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a

:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+

s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat

7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fg

t7$7$$!3QLzU;zCt:F*F`u7$$!3SliSCn8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:

F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-

7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^l

t9`')F-7$7$$!3W$H-bgs\\c\"F*$\"356+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fh

w7$$!3_H&eih'3h:F*$\"33%4@)o%)QU))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!

*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"3^>XEKxxC!*F-7$7$$!3#)************\\:F

*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d************>:F*$\"3#fCq$pK'eM%F-7$$!3S9

0\"\\o)=E:F*$\"3)y++++++]%F-7$F[z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!

3zY@fKc%e`\"F*$\"353+++++]ZF-Faz7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"

F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g**

**********\\:F*$\"39@9]#py49&F-7$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-

7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(

o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l

7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![

\"e;\"HeK_*F-F`^l7$7$$!3c*************[\"F*$\"3.b56:&oVq$F-7$$!37uXup6

@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3

'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H

1/:F*$\"3W2++++++SF-7$$!3@,J#)>_+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::

F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[

By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3uYU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_

bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=//,;$y*F-7$7$$!3y*************[\"F*$\"3

3tpfhMz<)*F-Febl7$7$$!3_************f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F

*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f

)y9F*$\"3)p++++++]$F-F\\dl7$FbdlFj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv

.**F-7$7$$!3E\\*)y+b;l9F*$\"35,++++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$

\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3mIDL+\"F*Feel7$7$$!3r************H9F*

$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fg

fl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F

]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*

7$7$$!3\\************H9F*$\"3Cgd=8D1>5F*F]hl7$7$$!3Y*************R\"F*

$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F*$\"351++++++DF-7$7$$!3:yejq85<9F*Fai

l7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F

*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumT

q\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*Fhjl7$7$$!3W************p8F*$\"3SvH34

a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0++++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D

\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+

++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>7

8R!R5F*F]]m7$7$$!3T************R8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*

$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$

Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3R************48F*$\"3oVK))*eg3E\"F-7$$

!3()R\"o!))\\VM8F*$\"3/1++++++:F-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35

wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#

3W[5F*F_`m7$7$$!3O************z7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$

\"351+++++]7F-7$7$$!3nA\\'=%eq38F*FaamF]_m7$7$$!3h************48F*Ff`m

7$$!3L1nuH`D38F*$\"3!pDA\"3ha[5F*7$7$$!3!z/q+)3E!G\"F*$\"3%4++++++0\"F

*F[bm7$Fabm7$$!3I\\WEcS,!G\"F*$\"3E4Pb8<,]5F*7$7$Fj`m$\"35EF1vA,]5F*Fg

bm7$7$$!3M************\\7F*$\"3f7zj\"*=s:y!#>7$$!3w+X()[dSz7F*$\"3;1++

++++5F-7$FgcmFi`m7$7$Fbcm$\"3cC>z4Tz\\5F*7$$!3s0'pY#R;y7F*Fdbm7$7$$!3%

fgpY#R;y7F*FdbmF]cm7$7$$!3J************>7F*$\"3VT.%pdmg!fFfcm7$$!3N>jr

TW%\\C\"F*$\"3yg++++++vFfcm7$7$$!3d>jrTW%\\C\"F*$\"3=i++++++vFfcmFacm7

$F^dm7$$!33o=]%4O(\\7F*$\"3Ke:vy+y\\5F*7$7$Fjdm$\"3m()f[2[)z/\"F*Fjem7

$7$$!3G*************=\"F*$\"3WG426mG'H%Ffcm7$$!3)pQe!ec$H?\"F*$\"3Mh++

++++]Ffcm7$7$Fjfm$\"3mg++++++]FfcmFidm7$F`fm7$$!3l(H[dc[s@\"F*$\"3u#eB

\"QrqZ5F*7$7$Fefm$\"3RD\"GSguZ/\"F*Fcgm7$Fdfm7$$!3'\\b@'[b#=<\"F*$\"3E

*pH^Qia[$Ffcm7$7$$!3E************f6F*$\"3')GT,#eG(pHFfcmF]hm7$7$Fefm$

\"3;D\"GSguZ/\"F*7$$!3S!*)RH)*GC=\"F*$\"3-xl6>3pV5F*7$7$Fdhm$\"3;>'Q\"

H(R./\"F*F\\im7$7$$!3B************H6F*$\"3(z4:mSE(4>Ffcm7$$!3yX(o\\'H^

Y6F*$\"3]g++++++DFfcm7$F[jmFchm7$Fbim7$$!3'fa'y(>4_9\"F*$\"3'**y)[JVnP

5F*7$7$Fgim$\"3t/JK_U%[.\"F*Fbjm7$Ffim7$$!3g'>\")>PR$>6F*$\"3-9lwJVh6;

Ffcm7$7$$!3?*************4\"F*$\"3\"e#>ADc,+6FfcmF\\[n7$Fhjm7$$!3edeqn

5f06F*$\"3X;#)3B#f'H5F*7$7$Fc[n$\"3qTD\\C1WG5F*Fh[n7$7$Fc[n$\"3kD>ADc,

+6Ffcm7$$!3cumgI1,y5F*$\"39tLc0b_vm!#?7$7$$!3=************p5F*$\"3:fyh

jl2V_Fj\\nFe\\n7$7$F]]n$\"3d[3wz())3-\"F*7$$!3s>HLY8n&3\"F*Fbjl7$Fe]nF

^\\n7$7$F]]n$\"3Tdyhjl2V_Fj\\n7$$!3Om(es1qA/\"F*$\"3)*G+k:Fs\"*=Fj\\n7

$7$$!3:************R5F*$\"3C1bP+]-k;Fj\\nF]^n7$Fb]n7$$!3/t)))\\\"p`i5F

*$\"3CH2\\i2y=5F*7$7$Fd^n$\"3mSgoS`H75F*Fi^n7$7$Fd^n$\"3M2bP+]-k;Fj\\n

7$$!3a&))p5dD,,\"F*$\"3u_NR#eDk/\"!#@7$7$$!37************45F*$\"3FNKCD

c,55F[`nFf_n7$7$Fd^n$\"3VSgoS`H75F*7$$!3+K&))o)e+;5F*$\"35X/u0\\+05F*7

$7$F^`n$\"3-vir-(\\J+\"F*Ff`n7$7$F^`n$\"3'[BV_i:+,\"F[`n7$$!3'R&[\\2R^

/)*F-$\"3)ove!z&*ehPF[`n7$7$$!3%4************z*F-$\"3%en(*4]i+#RF[`nFc

an7$7$Fjan$\"3WpP$3[O!H**F-7$$!3K:kBLU>+5F*Fbel7$7$$!35:kBLU>+5F*Fbel7

$F^`n$\"3zuir-(\\J+\"F*7$7$Fjan$\"34zw*4]i+#RF[`n7$$!3kt\")4>nmD&*F-$

\"3`GD=eK*)Q@Fj\\n7$7$$!3m!************\\*F-$\"3IuD9j!R]P#Fj\\nF`cn7$7

$Fjan$\"3LoP$3[O!H**F-7$$!3sjW(>N6(\\'*F-$\"3;R(y*f%fZ()*F-7$7$Fgcn$\"

3kaR5r-'*>)*F-F_dn7$7$Fgcn$\"3=vD9j!R]P#Fj\\n7$$!3cyn(o-*Qg#*F-$\"3.d'

*R1*=C.&Fj\\n7$7$$!3S!************>*F-$\"3%HU)p,+5))eFj\\nF\\en7$7$Fce

n$\"3fF'Qm8uUq*F-7$$!3V$*H;8\\/7$*F-Fbbl7$F[fn7$$!3c*)***********\\*F-

$\"3``R5r-'*>)*F-7$7$Fcen$\"33A%)p,+5))eFj\\n7$$!3#4cx/eQe+*F-$\"3P:[Y

1<))>))Fj\\n7$7$$!39!*************))F-$\"3U\\>e1*=p2\"FfcmFhfn7$Fhen7$

$!3eHv=_Uk\"4*F-$\"3MG'*[VNqf'*F-7$7$F_gn$\"35k,n'=n*z&*F-Fdgn7$7$$!3/

*)************))F-$\"3C\\>e1*=p2\"Ffcm7$$!39fV%Rd6,w)F-$\"3ZOJ?;JEM8Ff

cm7$7$$!3')*)***********f)F-$\"3+YkbD1j&o\"FfcmFchn7$7$Fjhn$\"3czs4=)Q

2X*F-7$$!3cX4Rl\"oxq)F-F^^l7$7$Fcin$\"3k5++++++&*F-Fjgn7$Fihn7$$!3\"RN

@kNJ>_)F-$\"3-+\"y,(zU\\=Ffcm7$7$$!3s!************H)F-$\"3!>8+r:X()R#F

fcmFjin7$7$Fjhn$\"3Yys4=)Q2X*F-7$$!3q!f8y\")R-Z)F-$\"3#*yY%[^m=R*F-7$7

$$!3g*)***********H)F-$\"3E&fDe[UQJ*F-Fijn7$7$F`[o$\"3cJ,5d^u)R#Ffcm7$

$!3#*p'H*)fk/H)F-$\"3zhSTC$Q0U#Ffcm7$7$$!3?5rkid&3E)F-F^jmFh[o7$F^\\o7

$$!3CQebaK!=1)F-$\"3;+))H@r-:IFfcm7$7$$!3K*)************zF-$\"3QT%e1)R

D+KFfcmFb\\o7$7$Fi\\o$\"3Aw3)[.+5<*F-7$$!3=FI$)\\bte\")F-F[]l7$Fa]o7$F

`[o$\"3:%fDe[UQJ*F-7$Fh\\o7$$!3,`7]ZW5PyF-$\"3\"Gg5D1PDk$Ffcm7$7$$!31*

)***********p(F-$\"3/)pKxxHQ2%FfcmFi]o7$F^]o7$$!37tO=#H*[rxF-$\"3u\"3`

,Tu&f!*F-7$7$F`^o$\"314R5x$)QC!*F-Fe^o7$F_^o7$$!345L0[xg;wF-$\"3dv56nX

10VFfcm7$7$$!3RTR!3%p+,uF-$\"3'*f++++++]FfcmF__o7$7$$!3]UR!3%p+,uF-F`g

m7$$!37*o'))oIF+uF-$\"3/(*e0ubF-]Ffcm7$7$$!3!)))***********R(F-$\"3fF7

\"Q0\\K+&FfcmF^`o7$7$Fe`o$\"3)><wYP^\"o))F-7$$!3WV&[m@U\"\\wF-Fgx7$7$$

!3aW&[m@U\"\\wF-$\"3W7++++++!*F-F[_o7$Fd`o7$$!3s:F].Sm\"=(F-$\"3!pyADO

L0o&Ffcm7$7$$!3_))***********4(F-$\"3Gvx8]EPtfFfcmFgao7$7$F^bo$\"3#pN_

$yra5()F-7$$!3=/f.Aa\\prF-Fhw7$FfboFj`o7$7$F^bo$\"3'fxP,lsL(fFfcm7$$!3

MK)*yR.rlpF-$\"3Kc([#)\\>4Q'Ffcm7$7$$!3E))***********z'F-$\"3oi/_Zq0np

FfcmF^co7$Fcbo7$$!3C;$)e$zuB'pF-$\"3D$G!*zK7`j)F-7$7$Feco$\"3%3d/)Gx!e

a)F-Fjco7$Fdco7$$!3kNvb4cb_nF-$\"3y&HY'z+j/rFfcm7$7$$!37KUYxS\"pj'F-Fa

emFddo7$Fjdo7$$!32\\vi&oO'QlF-$\"3BP(H-Qs>#yFfcm7$7$$!3+))***********

\\'F-$\"3eR6n%=U$pzFfcmF^eo7$7$Feeo$\"3?JW!=rV\\P)F-7$$!37@EQC)*G8nF-F

\\w7$7$F^fo$\"3)>,+++++])F-F`do7$7$Feeo$\"3?Q6n%=U$pzFfcm7$$!3'eSl-kVA

K'F-$\"3#Q(=@-qp=&)Ffcm7$7$$!3u()***********>'F-$\"31yU[u:Ok*)FfcmFhfo

7$7$F_go$\"3^=>*o')RC?)F-7$$!35*=R'*R%RwiF-Fgq7$FggoFjeo7$7$F_go$\"3Yz

U[u:Ok*)Ffcm7$$!3J=o&[x2t5'F-$\"3.^OZ!zkvA*Ffcm7$7$$!3O')************e

F-$\"32@p%G!eaM**FfcmF_ho7$Fdgo7$$!3xd*zfX'e/gF-$\"3Y=L)*z`:(3)F-7$7$$

!3[()************eF-$\"3DOcL&pj\\-)F-F[io7$7$FbioFhho7$$!3qNc#3hrR*eF-
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**Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H)Fbo$\"3(\\(

*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3Anmmmj^NmFbo$

\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,++v#\\N)\\Fb

o$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!39*****\\FR

XL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"))*Fbo7$$!3

=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**fd7S***Fbo7

$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$\"3\"fkkr4'

p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*eCFbo$\"3`\"

>(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e*****\\5a`TFbo

$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F07$$\"3Y'***

**\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_b\\\"F07$$

\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$\"3o_.Co?.

b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**Fbo$\"3!Q'3

.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$)G[k6F0$\"

3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3xmmm')fdL8F

0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$e#pa-:F0$

\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"3ILLLGUYo

;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby7$$\"3_mm

m1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q\"Fby7$$\"

34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>Fby7$$\"34

++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BFby7$$\"\"#

F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELSG6$Q\"t6\"

Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 127 "######################################    Exercice 7

.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,color=bl

ack);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CU

RVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*F*$!3

W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$!3!o)

*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*FDF'7

$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh\"F*F

K7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!*y\\'

et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*$!3so

uz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f\"F*7

$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3O`/Jh

F.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#=h:*f

M97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7$F_r7

$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-Fcr7$

7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>++++++

!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!3#\\t

IW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f&z]0N

F-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KRNDRND

>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:7$7$F

1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$7$$\"

3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3KlrkOC

vy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)**********

***>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)***********

**>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e)****

********z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4S*)=@

F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*$!3)Q

'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)************R%F

*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)4kzlc

,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*$!35)

e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:u]F*F

cp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*FeqFg]l

7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$!3YI;

2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/YS'F*7

$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)*********

***z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep\"Q'F*

$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjWom(oWv

F*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!3S++++

+++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGBGF7F7F

7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 48 "plot([x^3 + x^2 , -x^3 - \+

x^2 - x], x=-1.5..1.5);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!3++++++++:!#<$!3+++++++D6F*7$$!3&****

*\\P&3YV\"F*$!3192$o]&oW*)!#=7$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31+

+D;as88F*$!3f!ynF'o]9aF27$$!3#****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'*

**\\7V0@&=\"F*$!3JLF@3qp,EF27$$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'*

**\\i+#QU1\"F*$!3]@i3Qvjvs!#>7$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!

3;++D\"oS:P*F2$\"3;w%*>cE\\>bFQ7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ

7$$!3#*****\\(G3U9)F2$\"3*))GvT\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"

H#p.UNy19F27$$!3?+++vGVZoF2$\"3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iG

Q1`i9F27$$!37++D1Bt_cF2$\"3Yy%=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<

Ub@8W7F27$$!3()*******4'*QS%F2$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'

[LXf&[()FQ7$$!3'3+++&=$z9$F2$\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv

@ImK!p%FQ7$$!3C***\\(o8y%)=F2$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3

E8#pZ,>3N\"FQ7$$!3O!***\\7ev:lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$

\"3]aAuW#H%*=#!#B7$$\"3i(***\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&

QA7F2$\"3U,C`4\"zon\"FQ7$$\"3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****

\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3'

)***\\PMaKs$F2$\"3jXXT+IS->F27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$

\"3*y*****\\@80]F2$\"3+dEf[y)*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27

$$\"3j)**\\P4w)RiF2$\"3a!H\\5(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF

27$$\"3'z**\\P/-a[(F2$\"3['*4&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!

\\$>\"F*7$$\"3s)****\\i@Ot)F2$\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"

3p#p0_As\\q\"F*7$$\"3>+++!*>=+5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$

\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"

F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F

*$\"3I.v6'\\-.(RF*7$$\"31+]P/)fTP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V

\"F*$\"3e'R**p/^D,&F*7$$\"3++++++++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGB

G$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF

*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3It

i%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=

,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo

$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@

:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G

'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F2

7$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fe

s$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>c

UexeKF27$Fit$!3#*eCzbh(yQ%F27$F^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$F

hu$!3MaEf)**>Tw)F27$F]v$!3%zBj\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[

sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!

H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$F

jx$!37&[Um**Hz#QF*7$F_y$!3g@w31:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E

))3\"G&F*7$F^z$!3I8r8u<KdeF*7$Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F]

[l6&F_[lFc[lF`[lFc[l-%+AXESLABELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$

\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 155 "################################################\n#R

ep\350re de Frenet\nrestart;F:=x*(y + x) + 2*x^3 + x^4 + y^4;Fx:=diff(

F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 438 "\n with(plots)

:b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black , numpoints=10000):

\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y=y0]);\nFy0:=eval( \+

Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := arrow(<x0,y0>, <-Fy

0/l0,Fx0/l0>, length=[1],width=[0.01, relative], head_length=[0.1, rel

ative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l0,-Fy0/l0>,length=[

1],width=[0.01,relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=

CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"FG,**&%\"xG\"\"\"

,&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F(*$)F*F1F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&\"\"#F'%\"xGF'F'*

&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G!

\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords ha

s been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fx0G\"\"\"" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 "" 1 "" {GLPLOT2D 

491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q************f:!#<$\"3)

=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7$$!33kz6()ynk:F*$

\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-F47$F:7$$!3W3#z?z

?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7++++++kF-F@7$FF7$$!3m>

\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F*$\"3q7++++++oF-F

L7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O9#p\")e\"F*$\"318

++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7$$!37^p#eSXxe\"F*

$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`yF-7$7$$!31\\!*=@

/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3'=@XBVq'*>)F-7$7$

$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"ed\"F*$\"379+++++

+%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qEAj:F*$\"3Y9++++++

))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3g************f:F*

$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q?cShM%F-7$$!3-wH^

x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-vw;eNWF-7$7$$!3)=T

)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"3sasVHsVp]F-7$7$$

!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fir7$$!3Yezj\"[M([:

F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++?*F-Fdu7$7$F[v$\"

3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$$!3d************>

:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_12>\"pU^$F-7$$!3U

uRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!3kM)=$p([%)[\"F*$

\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-F]x7$Fcx7$FjvFbs7

$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr7:F*$\"3=:++++++'

*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?x<Qy:vb(*F-7$7$F`

w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;O&H6I$GF-7$$!37OI

/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F`z7$$!3uoF$f'eot9

F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F*Fc[l7$Fi[l7$$!3O
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$4Hq]EF*$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#G

F*$!3=B,FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$

QN/\"*Hj6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[

Q\\KF*7$$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF

*7$$!3]S>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3

[;@8\"*=**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3

i/%Qt[,64$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373L

Bd^xr))F-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI

[F4*=F*$!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)

\\hRd#F*$!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3O

VDGF*$!3cg:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-

FF*$!3#)fsVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*

$!3Cm%yV9Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*

$\"37ndsPo9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*

y@F*$\"3i37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G

=1X:DF*$\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#

z(pFF*$\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y

@)f<\"y2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3

\"3ph;DN(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3A

d4**e\\[,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"

3P00ZV!yp.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3

#=%GK+r!=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$

!3)[E$eIW'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*

7$$!3sHg!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$

!31B#)R&\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF

*7$$!3w\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$

$!3gQ,fMg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3

=$p5ChhU#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7

jK>^MFF*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/

0tJ.CF*$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!

4#F*$\"3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl

+?F*$!3oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*

$!3tj[oLEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!

4Q,cA^&GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f

))F-7$$!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"

F*7$$!3%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$

$!3wgHL!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a

\\X$H/cY\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z

-b))F-$!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF

-$!3ol8+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$

!3!\\n7x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-

$!31;.701A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!

3LSm-znf,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'

>\\!HRIF*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%

R3#F*7$$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]

%=\"F*7$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=

bT_F-7$$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF

%F=7$$\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF

=7$$\"3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F

-7$$\"3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$

$\"3In'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*

7$$\"3qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$

\"3mwfF&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$

\"3W]plLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$

\"3U]jU1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$

\"3$pB1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3a

mv5ZD'f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3

DL<cc6\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwf

Ga1<`;F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=

#>e_CF*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>

e8kA!GF*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)

yKnFF*$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig

))oX#F*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED

@F*$\"3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,

+#F*$\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F

*$!3mYz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!

3%GtUyS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0

j\\(4z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"y

RcR)3v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1

+=nCF*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*

7$$!3kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$

!3hw1@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3a

ksftY,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_m

d\"F-$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^

(F-$!38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28

F*$!3!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!

3W0d#feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+

$Hpy!4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'

RwQ](\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!

f/(o\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#

fAT\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>

kd<G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F

*$\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*

$\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*

$\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv

#F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF

*$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R

\"F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-

)HfF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!

=F=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!

*fF-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA

\"F*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx

\"F*$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F

*$\"3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-M

WEF*$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF

*$\"3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*

$\"3\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*

$\"3oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$

\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$

\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!

3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG\"\"!F[b

oF[bo-%%VIEWG6$%(DEFAULTGF_bo" 1 2 0 1 10 0 2 6 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 62 "u:=diff(3*cos(t) - cos(3*t),t);v:=diff(3*sin(t) - sin

(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"uG,&*&\"\"$\"\"\"-%$s

inG6#%\"tGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"vG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(*&F'F(-F*6#,$*&F

'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 28 "xs:=dif

f(u,t);ys:=diff(v,t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#xsG,&*&\"

\"$\"\"\"-%$cosG6#%\"tGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(!

\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 88 "simplify(u);simplify(v);simplify(xs);simplify(ys);sim

plify(u^2+v^2);simplify(u*ys-v*xs);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"'\"\"\",&F&!\"\"*&\"\"#F&)-%$cosG6#%\"tGF*F&F&F&-%$sinGF.F&F&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%\"tG\"\"#

F&-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$c

osG6#%\"tGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%\"tG\"\"#F&F

&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-%$

sinG6#%\"tG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#s\"\"\"

)-%$sinG6#%\"tG\"\"#F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 22 

"solve(u=0);solve(v=0);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,

$*&\"\"%!\"\"F#\"\"\"F),$*&F'F(F#F)F(,$*(\"\"$F)F'F(F#F)F),$*(F.F)F'F(

F#F)F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(

\"\"!F'" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) \+

- cos(3*t),t=0,5);taylor(3*sin(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"

\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"

\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - \+

cos(3*t),t=Pi,5);taylor(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++,&%\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"

%F/-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%

#PiG!\"\"!\"%\"\"$-%\"OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*

&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,

y);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,

$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#y1G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 20 "evalf(x1);evalf(y1);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 60 "simplify(3*cos(t) - cos(3*t));simplify(3*sin(t) - sin(3*t));" }}
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7$$\"3')o%yto#ek\\F2$\"37I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw

\"F27$$\"3C\"elvy&4+^F2$\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\")
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\"3h@F%))=_e?#F27$$\"3)Rps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2

$\"35rNAC6@d?F27$$\"3YzZK)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"
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\"392%[QTT?Z%F/7$$\"3sr.)RUyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3

]*z!)e`J'fNF/7$$\"3)3&G=Q)*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3
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\"3p/nyeh^T**F2$!3ID@0vbs(e#F27$$\"368BQPm\"4+\"!#;$!3W<:/_'3No#F27$$
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\\')eX'R)e#F27$F]fm$\"3wv&3I+$fl>F27$Fagm$\"3S,=>:W#\\O\"F27$Fehm$\"3s

Vm\\d&QJ*))F/7$F_im$\"3(eFze\"4&36&F/7$$\"3Z4%o9sR8.*F2$\"3KQ#)\\0\"GP

D#F/7$Fdim$\"33)RkmZtEs'Ffr7$Fiim$\"3w9x#>]5e%HFfr7$F^jm$\"3ZzH%y14#R#

*F\\\\o7$Fhjm$\"3\"y6QJTh1L\"F\\\\o7$Fb[n$\"3Q%[/!R')HX\"*F_[p7$F\\\\n

$!3(=)>@+wc:')!#@7$Ff\\n$!3Au+lZ.._zF\\\\o7$F[]n$!3#*eY=nDe'y#Ffr7$F`]

n$!3%*4&RMGRQm'Ffr7$$\"3U5;ZZzF7)*F2$!3u5wQxDEe@F/7$Fe]n$!3I-D%HKBN#[F

/7$F`^n$!3;F$y&[#eu$*)F/7$Fd_n$!3C&))fn/cCU\"F27$Fh`n$!3SEq)H3#f.?F27$

Fban$!3*3&4r!z0:g#F27$F\\bn$!3=_4[1f`mJF27$Ffbn$!3P&>$*[eR1i$F27$F[cn$

!3eAYfO$*R(y$F27$F`cn$!3))z=4[\"R$3RF27$$\"3'41^rtX/4\"F\\^n$!3AtP$G\"

pU]RF27$Fecn$!3!fiXi\"=!)zRF27$$\"3Yo<lBO0(4\"F\\^n$!3we%y7&*Ri*RF27$F

jcn$!3e?Vr\")eh**RF27$$\"37D\\hZNR.6F\\^n$!3QG![94y6*RF27$F_dn$!3%40)*

4]U<(RF27$$\"3IJ0/4bY46F\\^n$!3\"yA\"G9VVTRF27$Fddn$!3rJ_&=a[/!RF27$Fi

dn$!3G-)f(zLc(y$F27$F^en$!3]^kkR-(fj$F27$Fhen$!3%H%42pLjkJF27$Fbfn$!3%

z@XTJBEd#F27$F\\gn$!3.H%\\*4n*3+#F27$F`hn$!3n'4/Y>wZW\"F27$Fdin$!3dE*4

+,&o8#*F/7$F^jn$!3Ks*R')p,>4&F/7$$\"3g!\\M!4\"Hm@\"F\\^n$!3%4\"oiZD\\j

BF/7$Fcjn$!3W3&zhwqN%yFfr7$$\"3>lFU(**ehB\"F\\^n$!3KAR[^pijLFfr7$$\"3S

V=#z,&)HC\"F\\^n$!3UI=R[9L35Ffr7$$\"3i@4UQ5\")\\7F\\^n$!3E8+VN?Ep7F\\

\\o7$Fhjn$!3Y*pub!pNw<!#K-F][o6&F_[oF(F`[oF(-%+AXESLABELSG6$Q\"t6\"Q!F

^[q-%%VIEWG6$;F($\"+iqjc7!\")%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}{PARA 13 "" 1 

"" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7]u7$$\"\"#\"\"!$F

*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;

:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,

Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3

n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3

`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3

c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"

3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"

3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3

Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#o

BjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Y

j$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&p

h!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3

Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/

7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$

$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3

'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3

\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3

[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L

_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2

`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3

H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73C

F/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!

3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3

\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz

?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>

BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$

!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@

6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElT

zF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$

!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YX

qOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"

*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$

F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*

f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw

+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/

7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$

$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$

$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$

\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"

3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"

3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT

$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%

\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3X

A5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"

3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"3

5q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"

36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7

$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$

\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$

$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!

3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$

!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z

4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<

2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[z

pd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2

(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY

!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,

R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F

/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'

o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#

F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3

>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?

\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:t

q\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7

$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$

$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'

QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF

**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*

)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(

ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$

!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$

!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3Q

N8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct

^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZ

W\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=

7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$

$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$

$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG

$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-%%VIEWG6$%(DEFAULTGFj^n" 1 2 

0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "restart:with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "ArcLength( <3*cos(t) - cos(3*t

),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "

Warning, the assigned names <,> and <|> now have a global binding\n" }

}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected names have bee

n redefined and unprotected: *, +, ., D, Vector, diff, int, limit, ser

ies\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"#C" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)):\nCurvature( <3*cos(t) - co

s(3*t),3*sin(t) - sin(3*t)> ):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 12 "simplify(%);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"

\"\"\"\"$F&*&F&F&-%$sinG6#%#t|irG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 71 "###################################################

####################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Re

p\350re de Frenet\nrestart:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t)

;y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&

\"\"$\"\"\"-%$cosG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$

*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),

t):v:=diff(3*sin(t) - sin(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF

'!\"\"*&F&F'-F)6#,$*&F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F

," }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t

|irGF(F(" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(

u/l),simplify(v/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&

\"\"#\"\"\")-%$cosG6#%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simpli

fy(u/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-

%$sinG6#%#t|irGF)-%$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=s

ubs(t=t0,y);\nu0:=subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:

=\nplot([x,y,t=0..4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*

&\"\"%!\"\"%#PiG\"\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&

\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(

F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$

*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F/*&F'F(-F*6#,$*(F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#v0G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6

#,$*(F'F(F.F/F0F(F(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the n

ame changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 257 "b1 := arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.0

5, relative], head_length=[0.1, relative], color=red):\nb2 := arrow( <

x0,y0>, <-v0,u0>,length=[1],width=[0.05, relative], head_length=[0.1, \+

relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" 

}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]

u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l

)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n

#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!

)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\"

>Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=

w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3

GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3

mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3a

KUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg

-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I

\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNt

iLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$

oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F

/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/

$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3

GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Q

j$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*

[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#

y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd

(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G

^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpy

F27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!

3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3

\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SB

ODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*

QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!

3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v!

[EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv

$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$

\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"

3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_v

f-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_

?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*

\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6Q

ZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNG

GF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!

3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!

3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!

384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3im

Ok1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3

i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw

.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$

=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[

Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"

Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw

)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*e

Uh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$

\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3

iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"

3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3

wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3

K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>

Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\

LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2H

fl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\

O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8

$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&

F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F

27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*

F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F

27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3

y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEO

bRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[

_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$

!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3

o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(Q

BJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*

R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)

zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurR

F/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$

$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$

\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!

\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y**

*e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2

#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF

/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!

3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$

!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%

'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99

Fi^n7$$\"+CrU.GFi^nFj^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF

`_n7$$\"+CrUGGFi^n$\"+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNO

GRIDG-F\\^n6&F^^n$\"*++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb

_nFf^n-Fc^n6&7&7$Fh_n$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^n

Fban7$FeanF_an7%7$Fean$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9F

i^nF_`n-F\\^n6&F^^nF+F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+

AXESLABELSG6$Q!6\"Fjbn-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

ccn" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 68 "###################################################

################\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "####

##################################    Exercice 8, suite\nwith(plots):

\npolarplot([cos(t)^2,t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F

*7$$\"3s%RHu\\FC)**!#=$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>

R5oF27$$\"3]h))4k@'f&)*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybf

siD\"F/7$$\"3%RT'z1sP9'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?

K=\\l=F/7$$\"3icbW;/VQ#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPu

M?CF/7$$\"3qu4S\"R*e]()F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@

)y*GF/7$$\"3-`txqLX!>)F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=

iKF/7$$\"3k)[%)fR!oLsF/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!

f%Gm$F/7$$\"3f'H1`6)=-lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4

&z!QF/7$$\"3Qo$3g(>7WdF/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn!

[QF/7$$\"3]fBV;oz\\`F/$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/

7$$\"3/4k(Rp=h&\\F/$\"3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F

/7$$\"3%)H@XTuPsUF/$\"3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`

$F/7$$\"3!yrni9q\"QGF/$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBH

F/7$$\"3!*3VReu\"e(>F/$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,P

e#F/7$$\"3?Ev=2H<u9F/$\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\

@F/7$$\"3yc[c&)y@\\5F/$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx

\"F/7$$\"3c'[t6ES*pqF2$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y

_M\"F/7$$\"3+5&e'eG2!R%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_

(yMu9**F27$$\"30(HI)=!)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`

%4_h1x$F27$$\"3%Q90m!)*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"

3+y%fB<#oPYFdw7$$\"3=bS'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$

\"3!z[8h%H`/C!#B7$$!35QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_

x$\"3!eH_na2wc%Fdw7$$!3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqF

dw$\"3\\%yB!3X?:OF27$$!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2

$\"322%f5T\\!G(*F27$$!3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F

2$\"3Y4`vLxGO8F/7$$!3OEo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i

<594p!)p<F/7$$!39eu4!pJj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm

\"*4\"=A%o@F/7$$!3U,5h\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"

35E%)GGi!Qe#F/7$$!3I=\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$

\"3[?J$>V`V$HF/7$$!3;Nl(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"

3F%[**z_3,`$F/7$$!3wLyG3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=

*QZy\"[o)y$F/7$$!3?I')3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(

ee<Sy)[UQF/7$$!3!fO`.[QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa

#eVy%QF/7$$!3-uI&>?()Qv&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6

m2QF/7$$!33!eoLVMt\\'F/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kO

F/7$$!3z\\![q>(*)GsF/$\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/

7$$!39z?X^(3W>)F/$\"3my20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$

!3CzG4?axd()F/$\"39?aF@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z

`!)=_lON#*F/$\"3'o&)o8/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0

#**))[U#)f*F/$\"3KnV&ezjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!3

7?KrDN\"3&)*F/$\"3Y\"[$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F

27$$!31\"GF3\"*QD)**F/$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLO

URG6&%$RGBGF*F*F*-%%VIEWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 115 "with(VectorCalculus):SetCoordinates( 'polar' );\nA

rcLength( <cos(t)^2,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }

}{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimpli

fy(%) assuming t::real;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the a

ssigned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 

"" {TEXT -1 113 "Warning, these protected names have been redefined an

d unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#-%$IntG6$*$,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F

*F**$),&*(F4F*F,F*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\"

)-%$cosG6#%\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cos

G6#%\"tG\"\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "######################

################    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(

-t)*sin(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 

433 433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)p

JU\"!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3Qi

O??bSn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)

\\,4(48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#

H/1D\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<

$\"3Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt

#FT$\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=

\"F*$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>T

U*>F*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"

\\'4EF*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_

LF*$\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$

F*$\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$

F*$\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*

$\"37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3

'oM[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o

$oT,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[

i->U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd2

2E'FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<V

FT7$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GF

T7$$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$

\"3eI0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7

$$\"3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7

$$\"3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)H

g\\!#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X

&yu)fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$

\"37([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*

!#>$\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<

\"GGrB**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[

t7$$!3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfX

jvFc[l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z

<e.BGFc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"

3&pJn3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc

[l$!3@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::y

zI8Fc[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u9

6KZc-fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"

3Cd>3@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'C

OLOURG6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAUL

TGF^bl" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve

 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp

(-t)*sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, c

omputation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 

"SetCoordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "####################

#################   RAPPELS SUR LES CONIQUES" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 223 "#############################  HYPERBOLE\nresta

rt:with(plots):p:=4:e:=2:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-13*Pi/4

8..13*Pi/48],color=blue):\nph2:=polarplot([p/(1-e*cos(t)),t,t=2*Pi/5..

8*Pi/5],color=black):\ndisplay(ph1,ph2);" }}{PARA 7 "" 1 "" {TEXT -1 

50 "Warning, the name changecoords has been redefined\n" }}{PARA 13 "

" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7jn7$$!3?o`15!

fcF)!#<$\"3\\q\"*HC0eO%*F*7$$!3Wu6$*o&>O,)F*$\"3cQ^KnKjo*)F*7$$!3'RXS*

)o&\\uxF*$\"36CoZ;@GS&)F*7$$!3-K\"Q^RZab(F*$\"3+cYO9lgY\")F*7$$!3aSh(H

/'3atF*$\"3/g#R4gnMy(F*7$$!33GwOg$***RqF*$\"3z7V+Sq?9sF*7$$!3=Uo%=eY[w

'F*$\"3,\"\\WHSr?r'F*7$$!3E`k,$*=o$\\'F*$\"3*[j0OPwK@'F*7$$!3+f9&)zZ-c

iF*$\"3y)G*e\"G+@x&F*7$$!3X#[vv;$*[/'F*$\"3a'HH#HcBw`F*7$$!398h\\edUde

F*$\"3CRT1Ng!4-&F*7$$!3wIG(\\Jl2p&F*$\"3*HdJA0'H,ZF*7$$!39x0l@@5TbF*$

\"3Q'))*o*oY1T%F*7$$!3A*=L+SK4I&F*$\"3=/HiUZ1NRF*7$$!35+3\"zy0N4&F*$\"

3URZoWh;7NF*7$$!3tJ&H%[^m8\\F*$\"3E#*Qpy#yE8$F*7$$!3_q\"R$Q-RiZF*$\"3-

qr1No]+GF*7$$!3Cj_#4]x.j%F*$\"3?_My5x-(\\#F*7$$!385[4;U]IXF*$\"3#[UAxW

MdD#F*7$$!37b\"og?,NV%F*$\"3\\%*\\'f;Hz+#F*7$$!3UZ+L%H/,N%F*$\"3-(>t34

V+y\"F*7$$!3Qe(R$G@9\"G%F*$\"3G!QxRy(yw:F*7$$!3#41Rm,0qA%F*$\"3LL%yvq#

z.9F*7$$!3#oW'H<2$><%F*$\"3'pZ2$[3,57F*7$$!3'G+C,$HPKTF*$\"3akj;%H,V0

\"F*7$$!3)H)>wt2w$4%F*$\"35H@,%e$p6))!#=7$$!3cdK.juolSF*$\"3x^8)p$f(yL

(Fds7$$!3k$RmvY/5/%F*$\"3C4?MapIrdFds7$$!3Sm6\"y)=5BSF*$\"3*Q$pzpTf<VF

ds7$$!3J1fan0(*4SF*$\"32\"3:&em`HGFds7$$!3$4AXuUNF+%F*$\"31PI[\"3j+[\"

Fds7$$!3D/u*4T,++%F*$\"3Qa2s%pf(fL!#?7$$!3_\"y;c)Qp-SF*$!3=B+^(4q(o9Fd

s7$$!3V#z%)p(zl4SF*$!3)[Vji'fm%y#Fds7$$!3#)=6)pi3@-%F*$!3Y!f,U]xHA%Fds

7$$!3Kpk*[;I0/%F*$!3\\z(eQmGtt&Fds7$$!3Wf9UMmGkSF*$!3M>rt$o]tD(Fds7$$!

3wWCC$e3I4%F*$!3!HhsK%43v()Fds7$$!3tT3Uqb-KTF*$!3=8-da<&G0\"F*7$$!3)e=

&R=E1uTF*$!3M>!p\"pn%z@\"F*7$$!3]@FO&)*>qA%F*$!3pnu'3iUQS\"F*7$$!35mqk

+./$G%F*$!3s[@;$36Ee\"F*7$$!3W(G_I0uTN%F*$!3cA,r5kc\"z\"F*7$$!3s33\"eb

v=V%F*$!3d)zo(z^j.?F*7$$!3\"fFz*RA/EXF*$!3P%H\\,;gYC#F*7$$!3EFK'*3&4Jj

%F*$!3pq:?(RpM]#F*7$$!31sa'QsnTw%F*$!3XZRzhh\\/GF*7$$!3S#R)QW*)f7\\F*$

!36!QR8p$QIJF*7$$!3!*fW%4k&=#4&F*$!3'*4*yUBH%4NF*7$$!3wJ>$y,7^I&F*$!3l

sdZ(QcM%RF*7$$!3kX)yN\"ppRbF*$!3wfU\"p;**yS%F*7$$!3;^/+\\WjoeF*$!3$[Z#

y<tEU]F*7$$!3*\\QHV5-@/'F*$!3K1&)zEQ(4P&F*7$$!3AWcotMmNiF*$!3*4T)pB\")

4MdF*7$$!3)>%))eU@:okF*$!3;1)H_'*zg;'F*7$$!36$*48Tn(Gt'F*$!3Ug'eVy%[`m

F*7$$!3ipYp$4BG-(F*$!3+xW\"QRjH=(F*7$$!3g$)y(f'HactF*$!3c#=d%zj!zy(F*7

$$!3#fE$fm$[ub(F*$!3YL*[c!)3-:)F*7$$!3O>.r%4\\fx(F*$!330IFx)*)Ga)F*7$$

!3Zv\"ps@9W,)F*$!3I>fYHX0q*)F*7$F($!3\\q\"*HC0eO%*F*-%'COLOURG6&%$RGBG

$\"\"!F]_lF\\_l$\"*++++\"!\")-F$6$7ao7$$\"3\\%e\"ziz1OKF*$\"3kj)zL6$ff

**F*7$$\"33k6Fm;(3)HF*$\"3xX&y$G.I0&*F*7$$\"3#>Qnz)Go[FF*$\"3CzZ$R*H\"

44*F*7$$\"3*zVgZ*)[l`#F*$\"3Ye$4N\"eJ6()F*7$$\"3/'zW\"[7+UBF*$\"3c_y5G

BBi$)F*7$$\"35j\"[m;iw*>F*$\"3q;SX;7uTxF*7$$\"3(HVq*=#zCq\"F*$\"3qTu+(

R#f1sF*7$$\"35'*o/:z+y9F*$\"3k<E>w%zrz'F*7$$\"3%4$*>]7p%y7F*$\"3j&yq<!

H4JkF*7$$\"3eaMk*)\\)**4\"F*$\"3-%>IaK6;5'F*7$$\"3]LpIgWT%R*Fds$\"3o!p

H$RkL.eF*7$$\"33[(pw0``J'Fds$\"3@mE<-J/D_F*7$$\"3\"\\()4hj#>4QFds$\"3/

$Q\\vTylu%F*7$$\"3DKi7v%)>?<Fds$\"3:X&ouWK1M%F*7$$!3@ZLcX<qPMFcu$\"37P

4u;J7$*RF*7$$!3!*oV/<_(zz#Fds$\"3f@8`Y&3!HMF*7$$!3j#\\d&[[vVZFds$\"3=;

Tvi![T,$F*7$$!3CzZ\")=;6EjFds$\"31OfZ,PggEF*7$$!3qw6Xr9YGwFds$\"3-`0J?

mx`BF*7$$!3C.j&)z>1w')Fds$\"3g[2H_R,#4#F*7$$!3usV@&o*pb&*Fds$\"33d>jGu

Zd=F*7$$!3<G#)yr&H+-\"F*$\"3)Hd$=)H\"ft;F*7$$!31<Cvad%43\"F*$\"3_`d;PQ

n'[\"F*7$$!3>mr^nM+K6F*$\"3JH_f:f9;8F*7$$!3?^x#ec:L<\"F*$\"3!GV:i\"f)[

;\"F*7$$!3QBomqY<07F*$\"3Q\"R.,x,m.\"F*7$$!3?&G3_prqB\"F*$\"3=2=pO,[K*

)Fds7$$!3aPr<oNmf7F*$\"3GSvd^kG#y(Fds7$$!3[1#)ye\"f9G\"F*$\"3>1E@@QN/l

Fds7$$!3]e%R1:ZrH\"F*$\"3D#>Bi:0oT&Fds7$$!3g#f_EGI3J\"F*$\"3q5\"4)pHzg

UFds7$$!3H.\\KG,p?8F*$\"3!pAVnjqy=$Fds7$$!3m8nt<x)yK\"F*$\"3CG>()48N*3

#Fds7$$!3Uq>0-5%=L\"F*$\"3]=a?)*p%H4\"Fds7$$!3_=2)QcKLL\"F*$\"3sv^')QF

0\"[#Fcu7$$!3<`<#\\nj=L\"F*$!3K9l)\\33Y3\"Fds7$$!3%o%3U+(e!G8F*$!3a_Wl

eHAc?Fds7$$!3k(yI$ybB@8F*$!36V-qR*H!=JFds7$$!3*eC>V?#468F*$!3!*Q,\\'f<

dB%Fds7$$!3Wk*fvYEzH\"F*$!37Bq[fhQd`Fds7$$!3oq5fS7)=G\"F*$!3utKHl]LxkF

ds7$$!3!*4TOr2')f7F*$!3aZ<_,QerxFds7$$!3UhjZ)eYeB\"F*$!3y>,&GFM6**)Fds

7$$!3<?JnIf;07F*$!3I#Q\"yO(Qm.\"F*7$$!3#[bw;S*=s6F*$!3A79)Rl5#p6F*7$$!

3-yZ]U)R&H6F*$!3!HOi\\sUZK\"F*7$$!3OqIXyD&>3\"F*$!3?N#4!f'\\M[\"F*7$$!

3B+[Mvz'G-\"F*$!3Y&=98T*>l;F*7$$!3eenfWg\"y`*Fds$!3exm_OdTi=F*7$$!3i`F

*)*[+Sm)Fds$!3Y%p7PUC^4#F*7$$!3D&y$*\\1'*fj(Fds$!3i2uT&*z%>N#F*7$$!3hF

LL6H!fL'Fds$!3m#H.Xjd$eEF*7$$!3zlHp!Rc4r%Fds$!3$=)>p`:I@IF*7$$!3I+`$*y

*H(4GFds$!3[4%e2f`lU$F*7$$\"3S*f[iC&o*z'Fcu$!3uEhg5Of8SF*7$$\"3/Mn-,=S

$p\"Fds$!31g#p!)Ru`L%F*7$$\"3\")>wfY&yAg$Fds$!3$)*4Z\"p2p1ZF*7$$\"3!eB

N%z5&y.'Fds$!3)3^*yN#\\C<&F*7$$\"3i1-!3gT%=!*Fds$!31$Qwtm!>LdF*7$$\"3q

yctg3Cp5F*$!3G:C[_2kWgF*7$$\"33%zw\"*)>Yc7F*$!3[\\Jb'fx0R'F*7$$\"3=(Qq

zClrY\"F*$!3YEr3s?MxnF*7$$\"3A^z4Ec'fq\"F*$!3wKS*pDLH@(F*7$$\"3N3S&eb%

p+?F*$!3Ku\\'*=?AZxF*7$$\"3k/\")otCPWBF*$!3]%4Z/3$\\m$)F*7$$\"32]9UXV[

QDF*$!30<(fm'Qy9()F*7$$\"3YM<j2A4]FF*$!3%G,a!=:V$4*F*7$$\"3%fAKaPW;)HF

*$!3%*=o^Hwn1&*F*7$$\"3<,N=%)z1OKF*$!3u\"z99:$ff**F*-Fi^l6&F[_lF]_lF]_

lF]_l-%%VIEWG6$%(DEFAULTGFbem" 1 2 0 1 10 0 2 9 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 18 "1/3+1/12;1/3-1/16;" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6##\"\"&\"#7" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#8\"#[" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 149 "###########################

##  PARABOLE\nrestart:with(plots):rho:=2:e:=1:\nph:=polarplot([rho/(1-

e*cos(t)),t,t=Pi/4..7*Pi/4],color=black):\ndisplay(ph);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$

7jn7$$\"3=)fbI7F%G[!#<$\"36Df/CrUG[F*7$$\"3g])*z(zO]U%F*$\"3yXpBy;MeYF

*7$$\"3)RK[*3KIeSF*$\"3)>;.GPM\")\\%F*7$$\"3obdo`%HRs$F*$\"3qtJ'y\\?pM

%F*7$$\"3Hvi&>wI#=MF*$\"3%e&oP$e<R?%F*7$$\"3CFt!3aEa%HF*$\"3].tLf&>E(R

F*7$$\"3@\"3%[+vCODF*$\"3cPhj%e#)4w$F*7$$\"3Ec(4.!pmQ@F*$\"3m`%*yPmDVN

F*7$$\"3!3EFH_Rdz\"F*$\"3e(>6[,$4WLF*7$$\"3i+r[H(Gh\\\"F*$\"3wVv80$G)f

JF*7$$\"33K(>S:=YB\"F*$\"3u&)\\$)\\ys*)HF*7$$\"3XuJH'G9h+\"F*$\"3w9Oty

suKGF*7$$\"3U>*Q:O_U/)!#=$\"3sA\"QX#zd'o#F*7$$\"37AiiV*RX)[Fao$\"3T1HF

dU/SCF*7$$\"32\\Qic+OSAFao$\"3bJx>9Ks7AF*7$$\"3'[ojr3-\"o=!#?$\"3bv(\\

/Bn=+#F*7$$!3OfaTHTJ%z\"Fao$\"3%Ru%==[q6=F*7$$!3C$)e8i3[JLFao$\"3MKmbE

+AL;F*7$$!3?J^PV^wkWFao$\"3a5)e&zJ)z[\"F*7$$!3K9.9T'*pRbFao$\"31[!**Hg

4dL\"F*7$$!3v,c4#[>EW'Fao$\"3#owFUgvG>\"F*7$$!3Wv$R8$p#Q<(Fao$\"3uS-Sk

_Bj5F*7$$!3YUAIPRtPxFao$\"3mS6kjpl7&*Fao7$$!3YHWw&\\??I)Fao$\"3L@uEs$4

8C)Fao7$$!3T3$*H4,N,()Fao$\"3&[QS([qN2sFao7$$!3]>\\?I[@'3*Fao$\"3EHE@Y

fxXgFao7$$!3K%e)3NG$HO*Fao$\"3'yH.d*y.[]Fao7$$!3RSLDj[//'*Fao$\"35\\-r

&HC(zRFao7$$!3?\"o[SlGwx*Fao$\"3iV'=Y:CC)HFao7$$!3km[%4>_U!**Fao$\"3o4

%R&)=;q&>Fao7$$!3S'zUfylP(**Fao$\"3p;b??pQC5Fao7$$!2m;hWZ')*****F*$\"3

-&3c=+()fK#Fap7$$!3U)[lyQkT(**Fao$!3OQqPz[d;5Fao7$$!3?!*4<E#fs!**Fao$!

31oqDE-/E>Fao7$$!31s)GKCFsy*Fao$!3jUXSVkM<HFao7$$!3)GEtU!yl3'*Fao$!3%

\\Ufj;uk&RFao7$$!3M>[L`;nw$*Fao$!3aN;f4*3L*\\Fao7$$!3g9VQ0Mm$4*Fao$!3#

)*\\\"=M\\3@gFao7$$!3rp>7$>M[q)Fao$!3cji)QU#o(>(Fao7$$!3;:hAOiN!G)Fao$

!3C0b.Nvr$H)Fao7$$!3%z$)))*p#zvt(Fao$!3kheBS@)H^*Fao7$$!3qCw\\')>*Q:(F

ao$!3!=*>FS&yp1\"F*7$$!3)H<I`wD!*R'Fao$!3V>6YhB;+7F*7$$!3%p;=O!3\\dbFa
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Courbes paramétrées 11

4 + 5t , le seul point stationnaire est pour t = 0 . On a de suite u =
(

1
0

)
, v =

(
0
1

)
, et

f(t) = (t2 + t3)u + (t4 + t5)v . On a une point de rebroussement de seconde espèce en t = 0 .

1.5 Branches infinies

Définition 1.3

On dit qu’une courbe paramétrée t → f(t) ∈ Rn présente une branche infinie en
t = t0 , si d’une part f(t) est définie sur un intervalle (a, t0[ , ou ]t0, b) , ou les deux,
et si pour t → t0, t 6= t0 , ‖f(t)‖ → ∞ .

Si f(t) = x(t) = (x1(t), · · · , xn(t)) cela veut dire que pour une coordonnées au
moins, on a xi(t) →∞ quand t → t0, t 6= t0 .

Dans la suite on suppose n = 2 (Courbes planes)

Définition 1.4

On dit que la courbe (x(t), y(t)) a une direction asymptotique en t0 , si soit

limt→t0,t6=t0
y(t)
x(t) = ` ∈ R existe, ou bien | y(t)

x(t) | → ∞ .

Dans le premier cas on dit que la droite y = `x est la direction asymptotique,
et dans le second cas c’est la droite x = 0 , axe des y .

S’il y a une direction asymptotique (droite δ passant par l’origine), on dit
qu’une droite ∆ parallèle à δ est une asymptote, si en notant h(t) la projection
orthogonale de f(t) sur ∆ :

limt→t0,t6=t0 ‖f(t)− h(t)‖ = 0

o x

y

F1

O

d1

M

d2

H

D’une autre manière, soit ∆t la droite par-
allèle à δ passant par f(t) . Si cette droite tend vers une position limite pour t → t0 ,
cette position limite est ∆ . Sinon si ∆t s’éloigne à l’infini, on dit qu’on a une branche
parabolique dans la direction de δ . Les exemples permettront de bien comprendre la
manière d’étudier une branche infinie.

Dans la pratique on procède ainsi. Si x(t) tend vers une valeur finie a et y(t)
tend vers l’infini, on dit que la droite x = a est asymptote, et vice-versa si y(t) → b ∈ R .
On suppose maintenant que simultanément |x(t)| et |y(t)| tendent vers ∞ . Si ` = 0 ,
on a une branche parabolique dans la direction de l’axe des x , et une branche parabolique
dans la direction de Oy si ` = ∞ .

Exemple typique la parabole x = t2, y = t . De même si ` = ∞ , il y a une
branche parabolique dans la direction de l’axe des y , exemple tout aussi typique, la
parabole x = t, y = t2 .
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Supposons maintenant ` fini. La projection orthogonale h(t) de f(t) =
(x(t), y(t)) sur la droite y = `x + d est (calcul classique laissé en exercice)

h(t) = (α` + x(t),−α + y(t)), α =
−y + `x + d

1 + `2

En particulier ‖f(t) − h(t)‖2 = (y−`x−d)2

1+`2 . En conséquence la droite y = `x + d est

asymptote ⇐⇒ limt→to,t6=0 y − `x− d = 0 . En résumé:

Proposition 1.2
S’il y a une direction asymptotique finie ` en t → t0 , et si limt→t0,t6=t0 y − `x = d ,
la droite y = `x + d est asymptote.

Pour trouver l’équation de l’asymptote, on peut prendre un développement dit
”asymptotique ”de x(t) et de y(t) lorsque t → t0 . Cela revient à prendre (par
exemple) un développement en puissance de t , pour faire apparâıtre les termes qui
tendent vers l’infini (en 1

t ), et à les comparer.

Exemple 1.9 :

x(t) = t + 1
t , y =

√
t2 + 1

t2 définie sur R−{0} . Notons qu’il y a une branche
infinie en t → ±∞ (il y a branche infinie si t → 0 aussi, mais comme la courbe est
invariante par t 7→ 1

t , et est symétrique par rapport à l’axe des x , on peut se limiter à

t ≥ 1 ). On peut écrire pour t → ∞ : y(t) = t
√

1 + 1
t4 , et par un développement limité

de
√

1 + 1
t4 par rapport à u = 1

t → 0 , on peut écrire

y(t) = t(1 +
1

2t4
+ ◦(1

t
)
1
t4

) = t +
1

2t3
+

1
t3
◦ (1)

Donc y(t) = x(t) + O( 1
t ) , et l’asymptote est en conséquence y = x .

1.6 Construction des courbes paramétrées planes

Soit la courbe f(t) = (x(t), y(t)) . La démarche à suivre pour construire cette
courbe est la suivante; noter qu’elle prolonge celle classique pour étudier le graphe x →
(x, y(x))) de la fonction scalaire x → y(x) :
1) on trouve le domaine de définition de f (le domaine de définition commun à x(t) et
y(t) ), et les axes de symétrie éventuels.
2) on étudie le sens de variation de x(t) et y(t) , en général par le signe de x′(t) et de
y′(t) .
3) on détermine les branches infinies et les asymptotes éventuelles
4) on détermine les points spéciaux, inflexions, rebroussements)
5) on peut étudier la concavité éventuelle (voir en TD)

Exemple 1.10 :
Soit la courbe x(t) = t + 1

t , y = t + 1
2t2 .

1) I = R− {0}
2) x′(t) = t2−1

t2 , y′(t) = t3−1
t3

4) tableau des variations
5) asymptotes
Les branches infinies sont pour t → ±∞ et t → 0 . Si t → 0 , alors y

x ∼
1
2t → ∞ . La

direction asymptotique est la droite verticale x = 0 (axe des y ), et dans les deux cas
t → 0, t < 0, t → 0, t > 0 , comme x et y tendent vers l’infini, et que y

x → ±∞ , il y a
une branche parabolique dans la direction de l’axe Oy .
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Courbes paramétrées 13

Remarque 1.3 :
La phrase ”branche parabolique” est sur cet exemple précise car si t → 0 ,

y ∼ x2

2 . La parabole asymptote est y = x2

2 . Si t → ±∞ , on a y ∼ x donc la direction
asymptotique est y = x . Comme y−x = − 1

t + 1
2t2 on voit que l’asymptote est la droite

y = x .
6) points stationnaires
L’unique point stationnaire est pour t = 1 . On a x′′(t) = 2

t3 , y′′(t) = 3
t4 , et x′′′(t) =

−6
t4 , y′′′(t) = 12

t5 . Donc (x′′(1), y′′(1)) = (2, 3) , et (x′′′(1), y′′′(1)) = (6, 12) vecteur non
proportionnel à (2, 3) . On a un rebroussement de 1-ère espèce.
7) graphe

Exemple 1.11 :
La rosace: Dans le plan euclidien de coordonnées x, y , on considère deux

points mobiles A sur Ox , et B sur Oy tels que ‖−−→AB‖ = 1 . Soit la projection
orthogonale M de O = (0, 0) sur la droite AB . Le point M décrit une courbe appelée
la rosace.

o x

y

A

B

O

M

Exercice 7 Trouver une représentation paramétrique de la ”rosace” (une définition de la
rosace comme courbe paramétrée). Faire le dessin. Observer que la droite AB est tangente à une
Aströıde.
Solution: Si on pose A = (t, 0), B = (0, b) , on trouve facilement que H = (b2t, bt2) avec
b2 + t2 = 1 . La courbe a en fait deux branches selon que b =

√
1− t2 , ou b = −

√
1− t2 . On peut

se limiter à la première. Alors la courbe est donnée par x = t(1−t2) , y = t2
√

1− t2 (t ∈]−1, 1[) .
Les points M(t) et M(−t) sont symétriques par rapport à Oy . Donc on peut se limiter à
t ∈ [0, 1[ . Le vecteur tangent au point de paramètre t est (1 − 3t2 , 2t−3t3√

1−t2
) , avec une tangente

horizontale en t = 0 (à l’origine). Sur [0, 1[ le point qui annule x′ est t1 = 1√
3

, et le point

t2 qui annule y′ est (outre t = 0 , t2 =
√

2/3 . Si t → 1 , la courbe tend vers (0, 0) , avec une
tangente qui a pour position limite l’axe Oy . La figure est alors
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o6UJ:poz8FD7$$\"3%R?(QJ,h[vFD$\"3$yu9'Gw)=g)!#?7$$\"3eUaG$>+`(fFD$\"3r

O(\\*Q-nH]Ffr7$$\"3+\"p$Rd>!pR%FD$\"3OZaf\\g)ea#Ffr7$$\"31Qb\"z&3ulIFD

$\"3oc(RnA(zn6Ffr7$$\"3,X*R%4YeB=FD$\"3[W_\"=d@Y*Q!#@7$$\"3=:.k<O(>?)F

fr$\"3(oEAIkT^V(!#A7$$\"3gXu#)*[4nX#Ffr$\"3%QY%z!)3%*ej!#B7$$\"3&*y9<l

3@P*)Fgt$\"3#)3=#R$)f8,)!#G7$$\"3?^*zZf=,E#Ffr$\"3q\\rNJvG\")[Fgt7$$\"

3e#f8v!e_`)*Ffr$\"3CPl(ezBz'))Fat7$$\"3[SKvJL3#H#FD$\"3M!*e_=tj,YF[t7$

$\"3=Ac[r`txWFD$\"3C+-[C*)oz;Ffr7$$\"3=GUBERAorFD$\"3,j?Zo^]UTFfr7$$\"

3w=os%zmr3\"F*$\"3O&p\"4Z%>.;*Ffr7$$\"3?]d3%=WH]\"F*$\"31&[FD$)>9p\"FD

7$$\"3%e!=m=H\\^?F*$\"3nh5\\uU(*QIFD7$$\"31B*p00zNm#F*$\"3)=a`a%o_c\\F

D7$$\"3-n1?bB]4MF*$\"3'4H\"*H`lY&yFD7$$\"3[0Qc)z`,D%F*$\"3CygjI>e#=\"F

*7$$\"3i?bqr;Gb_F*$\"3E!o1mkT5v\"F*7$$\"3MjOtV10^jF*$\"3w)3#fm<*>[#F*7

$$\"3h/wbl_>3wF*$\"3SS_G8\")edMF*7$$\"3%pzFi-4#)**)F*$\"3'4ytxO$***p%F

*7$$\"3a&oW'*>?2/\"!#<$\"37\"z\"=KXJGhF*7$$\"3**H&fVuit7\"F\\z$\"3%Q)4

=7uc)3(F*7$$\"3eu?1,*G%=7F\\z$\"3OZrC!yHN;)F*7$$\"3C%fgSM4PI\"F\\z$\"3

.FhFF)R,B*F*7$$\"3[#)*RS%3o#R\"F\\z$\"3%fEo([fOS5F\\z7$$\"3g0Bd#o*o\"

\\\"F\\z$\"3MwO)yWH\"y6F\\z7$$\"3'pHJ6Sj]f\"F\\z$\"3WW4Ghb*)H8F\\z7$$

\"3E\"zu!*)Q<)p\"F\\z$\"3a%*ed\"p7#*[\"F\\z7$$\"3AS\\@i#Ra!=F\\z$\"3]n

K7e#HKm\"F\\z7$$\"3%Q`L;ZHa#>F\\z$\"3y:'[FuOx'=F\\z7$$\"3#*********4S]

?F\\z$\"3Q++5gSh\"4#F\\z-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fi]lFh]l-%+A

XESLABELSG6$Q!6\"F]^l-%%VIEWG6$%(DEFAULTGFb^l" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 53 "######################################    Exercice 2." }}

{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2." }{TEXT -1 341 " D\351termin

er les points singuliers de l\222astroide A (cf. exercice 4, feuille\n

1), leur esp`ece, et la tangeante `a l\222astroide en ces points. V

\351rifier que la distance\nentre les points d\222intersection de la t

angente en un point r\351gulier M(\\theta) \\in A avec\nles axes est c

onstante. En d\351duire une construction g\351om\351rique alternative \+

de\nl\222astroide." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "simpl

ify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "expand(cos(3*t));s

implify(cos(3*t)+3*cos(t)-4*cos(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 

"" }{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (cos(t))^3, t=0..2*Pi]);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7in7

$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!

#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F

2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2

$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"[

'F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!

*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**

F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%******!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K

&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUGs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#

o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXUzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1Sk

F2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$

!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$

!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`

7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!

*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3e

PWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%

fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y

1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_

A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr

,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$

F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$

$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$

$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3

Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H

:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gmp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$

!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$

$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3A

Qf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3

/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)

HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3

&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3GMDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"

#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 52 "taylor( cos(t)^3,t=0, 5 );taylor( s

in(t)^3,t=0, 5 );" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"\"\"\"\"

!#!\"$\"\"#F)#\"\"(\"\")\"\"%-%\"OG6#F%\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"\"\"\"$-%\"OG6#F%\"\"&" }}}{EXCHG {PARA 0 ">

 " 0 "" {MPLTEXT 1 0 72 "with(VectorCalculus):\nArcLength( <(sin(t)^3)

, (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

#\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 182 "with(plots)

:\nn:=3;\nP1:=plot([ cos(t), sin(t),t=-Pi..Pi], color=green):\nP2:=plo

t([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t)

),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Wa

rning, the name changecoords has been redefined\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uB

O1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/[

'e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!f$4U7]F17$$!3H9yQN?D/z

F1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.

A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4

bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt6

4**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"3S#ox^N#[i8F1$!39p$y\"

)GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3

E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(

zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F1

7$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$

\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"

3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$

\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"

3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%zF1$\"3e7-xlUCrgF17$$

\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"3/fkK&eGL'zF17$$\"3!

)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$

\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F

17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;*

*F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F1

7$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$

$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!

3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3

--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"3#\\(3@5t'4O\"F17$F($

!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!\")F^[l-F$6$7cv7$$!3:L

LLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$ydliGoLF1$!3c^v#\\hXNO\"F17$$!3mag

\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q(HmDj$F1$!3Y,5)Q>3([RF17$$!3AJ8%

pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,0%F1$!37h9s$zSL+'F17$$!3Q(4R<J0*

oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1$!3qT\")zoZ#[W(F17$$!3A(eJ'H\"4,

o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!3#z![\"*fKlx$)F17$$!3y0_ON_7r\\F

1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3a-<'**[SOl)F17$$!3M*Q)z&G#R(*\\F

1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#e.5[&)z[h)F17$$!3\">`cyM=!>\\F1$

!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6EGAI[#)F17$$!3%)*yQ/[\\pQ%F1$!3Ko

POS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=xsF17$$!3N&y-x28XI$F1$!3/ORGR%3z

j'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$!3M%=x<AvNp\"F1$!3u'*=Tpv=$>&F17

$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3kki$)))y68NFbbl$!3Cp)R;f6!)p$F17$

$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3G>:'>p(y$[#F1$!3(yXMlf**QV#F17$$

\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$\"3#p\\`\\j'QeYF1$!3!\\Wew8YQS\"

F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbbl7$$\"380$ot1f/u'F1$!3;<fQCK>\"[

'Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RFbbl7$$\"3>Ds4\"QZfV)F1$!3m+k\\nF

'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&oGO(y#Fcs7$$\"3SH&Q&o1')****F1$!3

+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3CUj$*o2hpCFcs7$$\"3'*[Pzc7R+&)F1$

\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"3?Ah&*40&R&QFbbl7$$\"3r&))yS_%H6

nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1$\"3\"4Ch#z,V>5F17$$\"377Q1l\"*Q

\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVMF1$\"3;c;\"Hr$z[>F17$$\"37[B]#[$

y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q8F1$\"3'y71#47MzIF17$$\"3;lAMa3A

fKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(Fbbl$\"3))3P'\\E*RjWF17$$!3H2RVi0

9K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$\"3751\")p0AsfF17$$!3S)RXo1a_M$F

1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"3%*3sX;W2gyF17$$!3Z@MwD5\\J\\F1$

\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`fV&>:[i)F17$$!3s3q#4XI))*\\F1$\"

3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3A\\9AE7@]')F17$$!3))y96rt;n\\F1$

\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I#[/AZ1vO)F17$$!3g8wFMJ5yYF1$\"3u

snFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#3(QuF17$$!3i'fu,H\"ymUF1$\"3#ek#

))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;CORd*fF17$$!3Ie'pJhU.%QF1$\"3G4yM

C#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)*QF17$$!3%3e1&>BpgMF1$\"3'R!*oQL

QOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F17$$!3N^')G4:0MLF1$!3SG67)Hbq&>F

bbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F17$$!3Cs)*H/[!oX$F1$!3[@D@N18aDF

17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!3)[\\y/2hMw$F1$!3k)=gz4#))3ZF17$

$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3y%Q>b>TZD%F1$!3Z_.aQy2TnF17$$!3d

tjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+R!HZF1$!3G**e:4-Q$3)F17$$!3Qw'=f

#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJx\\F1$!3z$fzDG%z=')F17$$!31T0o41

^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\F1$!3Q*yk;\\[`l)F17$$!39S'f947W(

\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F1$!3iVk`xkvX&)F17$$!3/HzqFyn4WF1

$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%z*>oTXqmF17$$!3JBT\\GoQJEF1$!3#f

^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1aw\"*zG&F17$$!3$o`6MP69%))Fbbl$!

3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'H/1=')o%QF17$$\"3W^f(4*>h_7F1$!3

U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjHui'zoY#F17$$\"3ktZ;<*Gbg$F1$!3_'

4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*oN\"F17$$\"3O<=t9_u*z&F1$!3SoSBQ@

@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[tT'Fbbl7$$\"3rjmwVkyKwF1$!3U;f()>

\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w*H>#Fbbl7$$\"3mEe$*y-]m&*F1$!3t]

D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&=K4\\a%o#!#C7$$\"3(ya<5?'))4'*F1

$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1$\"3**4qP.omW@Fbbl7$$\"3We'RBg_.

o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF1$\"3C[5jaoz&='Fbbl7$$\"3O9\"HY)

=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b)p2\"\\F1$\"3LGE&4%>A+8F17$$\"3;

x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3ig&pG-CIk#F1$\"3#*H*z)RR'*\\BF17$

$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$\"3)H*zZ2kXcSFbbl$\"35ORK^cOiOF1

7$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$$!3GW\"o-p/?l\"F1$\"3mpQSaJZf^F1

7$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3C#p!=(H-qF$F1$\"3\\Z*>xjr0h'F17$

$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e1H>Qr2**[F1$\"3KqxXdUa-&)F17$$!3

W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"4]Be6*\\F1$\"3MdR')z\"=ak)F17$$!

37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3i$)f$e23f)\\F1$\"3m$*[([u*zM')F1

7$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$$!35+vaJc<YZF1$\"3240!=DXS7)F17$

$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i`AnFe1qUF1$\"3;55A?py\"z'F17$$!3

j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'oPy1x$F1$\"3C!>@dM#zYZF17$$!3o%Rn

4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(zW$F1$\"3#H?Z5;l>Y#F17$$!3#G\\&*>

K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOLLF1$!3?AWZ\\=[*H%Fcs7$$!3YFh$QuI

)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F1$!3&RP=DsOwq#F17$$!3\"48<6HoJj$

F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]k'Q/'*)*p4&F17$$!3G_Vd$*eTbSF1$!

3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3_='[$[cNGoF17$$!37'*Q$Hd0A]%F1$!

3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%H!fSFq,)F17$$!318POf(oV([F1$!3r(

H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foLS9i)F17$$!3)*o9TVoq)*\\F1$!3)f$R

m-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp,l)F17$$!3%*=&o!3Y\\i\\F1$!39$fV

@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R72&)F17$$!33Jq*o#G=!R%F1$!3X$=lS&

*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'F17$$!3[`\"***)3J0o#F1$!3Z!)e(G>

TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17$$!3em_\\Kz/%**)Fbbl$!3'*fUm47ju

XF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF17$$\"3JkAev.*f@\"F1$!37'y=$)*>)

G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17$$\"3I.!ye4uJZ$F1$!3\"zl9B-eW$>F

17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$\"3HSj%H*fCGdF1$!3=mU/Aj_r)*Fbbl

7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$$\"3?OZ+ZX*zs(F1$!3%\\y3Ulo#>PFb

bl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl7$$\"3)e)\\I&\\Pfi*F1$!3%R1(*RiM

HU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw7Q)\\F-7$$\"3aW2wA:\"**f*F1$\"3%

H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-OOge$\\K1#Fbbl7$$\"3Y?$z>]e6l(F1$

\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3Kl;?h*y!\\lFbbl7$$\"39En)HffTo&F

1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$\"3O'e/=v4zV\"F17$$\"3l*)R)z$))f@

NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F1$\"3Gj/Ak)e)\\CF17$$\"3%=xp%z4(p

R\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KPFbbl$\"3CnK9E%GOo$F17$$!3v0gZ`R\\

LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu\"F1$\"3s<n_/$[MB&F17$$!3hMlhQ[sL

EF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1$\"3q[>qco*Gs'F17$$!3GCw>^JhvVF1$

\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3cutH\"eJ?\\)F17$$!3[S<)G_Jc&\\F1$

\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$\"3r^>S+6-X')F17$$!3e9Z[Q%3(**\\F1

$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1$\"3^s5PWASJ')F17$$!3!)pf&=Z]'))[F

1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$\"3!Q$\\J!)G,s!)F17$$!3;u?\\BF*=_%F

1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1$\"3K'f%3(>C?(oF17$$!3uJ9F$zS71%F1$

\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3c2Wr)zo)*3&F17$$!3,EAM'Gv2j$F1$\"37

%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gBt6'pQIo#F17$$!3SCr.ne1oLF1$\"3[=&)>

m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[[l6&F][l$\"#5F)F^[lF^[l-%+AXESLABEL

SG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%%VIEWG6$FfeoFfeo" 1 2 0 1 10 0 2 9 

1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "restart:n:=3;\n(1/n)*int((((diff((

n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((n-1)*sin(t)-sin((n-1)*t),t))^2)

^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 

"" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

#\"#;\"\"$" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 135 "restart;with

(VectorCalculus):\nn:=5;Ln:=ArcLength( <(1/n)*((n-1)*cos(t)+cos((n-1)*

t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>, t=0..2*Pi ) ;" }}{PARA 7 "" 

1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a g

lobal binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protec

ted names have been redefined and unprotected: *, +, ., D, Vector, dif

f, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#LnG#\"#'*\"#D" }}}{EXCHG {PARA 

0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal\n#######################

###############    Exercice 3.\n" }{TEXT 258 11 "Exercice 3." }{TEXT 

-1 535 " Soit C un cercle de centre (1, 0) et de rayon 1.\n\na) D\351t

erminer une \351quation polaire de C.\n\nb) Soit D une droite passant \+

par l\222origine qui coupe C en un point P. \nOn construit sur D deux \+

points M et N distincts tels que d(P;M) = d(P;N) = a,\no\371 a est un \+

r\351el strictement positif fix\351. \nD\351terminer une \351quation p

olaire de\nl\222ensemble \\Gamma_a d\351crit par les points M et N si \+

l\222on varie D (\{\\it lima\347ons de Pascal\}).\n\nc) D\351terminer,

 lorsque a d\351crit ]0;\\infty[,\nl'ensemble des points des courbes \+

\\Gamma_a,\n dont la tangente est verticale." }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 356 "with(plots):P1:=polarplot([2*cos(t)+1,t,t=0..4*

Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t,t=0..4*Pi],color=red):\n

P3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=blue):\nP4:=polarplot([2*

cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=polarplot([2*cos(t)+5,t,t=0..

4*Pi],color=black):\nP6:=polarplot([2*cos(t)-6,t,t=0..4*Pi],color=mage

nta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 

484 484 {PLOTDATA 2 "6)-%'CURVESG6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH)

)H!#<$\"3)G*ROD4_\\?!#=7$$\"3)R@^qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd

*GF/$\"3vV552V&R.'F27$$\"3Q<)G*)4\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GS

fIFF/$\"3YkFt_(p'f%*F27$$\"3&RcG>\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\

7SpDn^#F/$\"3YrwCjn(RA\"F/7$$\"3WWD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3Ns

aJcqfPAF/$\"3mv8`uIfj9F/7$$\"333V?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=G

O7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"37l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3

hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$\"3sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY

*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3B.^N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q

#[A#)F2$\"3Y4oI\")ol'o\"F/7$$\"3/Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3

b5^F2$\"3Ee(G1/yba\"F/7$$\"3&Rq4-B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>

lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7$$\"3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_

q&Qc.+R*!#>$\"3i<TqU+$\\V(F27$$!3o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[

0Me&p9#*Fjr$\"3yEwP(*osbAF27$$!3')3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$

\"3'4<?9Z!G=8F2$!3'QjCWem)><F27$$\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aD

n%\\BG,v%F2$!33;E-q_q!f$F27$$\"3O7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k

3ysdyF2$!3#[nd'[4.KKF27$$\"3$*fQK!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))f

J'y(R*F2$!3p*)fW!=Qa#>F27$$\"3HArG#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!y

lL**F2$!3RFesi**=AmFjr7$$\"3a!ypxgy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI

[qbnCG**F2$\"3[n&oyofX)oFjr7$$\"3'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)

G@-5Jl(y$*F2$\"3EXjn$zfI&>F27$$\"3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$

\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRYHF27$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$

\"3-=d[D;j\")pF2$\"31kAj2$eoa$F27$$\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$

\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF27$$\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$

\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F27$$!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$

$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"p9#F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF

27$$!3g7gi%o7r!)*Fjr$!37`moa*RZD(F27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$

\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC\"F/7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$

$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/7$$\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$

\"33R)pLsY'o#)F2$!3Y:jO\"[H\")o\"F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t

\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22b<F/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/

7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W<F/7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$

$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/7$$\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3M

Ky#=0)y<AF/$!3+S(R3!z-x9F/7$$\"3yO#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>

5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"37Qc!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M

#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$$\"3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3

%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F27$$\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3

;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$\"35@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%

G=v4Mp+*HF/$\"37t?x<N3))=F27$$\"3Q\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=

L'HOzc**GF/$\"3bSR-oJrDfF27$$\"3^!\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UK

T1?DMFF/$\"3%yMb`l\"e+%*F27$$\"3(R_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b

'G#*[vu&=DF/$\"3jW1WI5,A7F/7$$\"313s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3Z

G>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F/7$$\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"

3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7$$\"39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"

3-8JG)4h!f:F/$\"32,!>h)**eQ<F/7$$\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$

\"37F;?,/x#>\"F/$\"3i%o.zcznv\"F/7$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$

\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up\"F/7$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7

$$\"3wO)ps<:$y`F2$\"3S9wGtuLh:F/7$$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/

7$$\"3=436/Sui<F2$\"3wNJYK!3SE\"F/7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7

$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)*=0M(F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F

27$$!3!=YF%o@#)z')Fjr$\"31pD:\\k_g?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=

KFdr7$$\"36L,SI;N.9F2$!36$yQxE=H!=F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF

27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%o\"e$F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F2

7$$\"3)=I(e[VM!4(F2$!3]iwCVca=NF27$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$

\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF27$$\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"

3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F27$$\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"

3mGp&G#G,G**F2$!3;)y*f;$pc*oFjr7$$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$

\"3A7#4g(z6Y**F2$\"3o8Sh0IysfFjr7$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$

$\"3cRET.Jba%*F2$\"3)3fU/Df&R=F27$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F2

7$$\"3&o1JO#H;.&)F2$\"3WF4Zw62XGF27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$

$\"3eM#oqM6w=(F2$\"35se(*fo\"3\\$F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$

$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$yNF27$$\"3/\"3Vbd^Q!HF2$\"3(fs9pzX^\"HF2

7$$\"3x$y;+7A)38F2$\"3K6'y.<s/r\"F27$$!3ec3$e'*QYf'!#@$!3CD2qI&QU9\"Fd

r7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_RA#F27$$!3q9<I\\Ev\\7F2$!3)*\\P#eu<'oZF2

7$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLluF27$$\"3;hrY*Ql$H\")Fdr$!3v\\ptA,(f,\"F

/7$$\"3)>ovl.DSi\"F2$!3)ei0s^LwC\"F/7$$\"3\"*>W'[L)=:PF2$!3G'[V+Zj'\\9

F/7$$\"3>wB*y@;[8&F2$!3?y(oHTQqa\"F/7$$\"3;;x.Nf@%p'F2$!3CP5^=SDG;F/7$

$\"37%e9p9'os$)F2$!3!ylGMg)Q\"p\"F/7$$\"3&3Ng.d&p95F/$!3IZu%HE0[t\"F/7

$$\"3sS@C0$H%z6F/$!3WOlMPx%ev\"F/7$$\"3mp&GEQcyM\"F/$!39YracvMf<F/7$$

\"3o?B%fqcz^\"F/$!3!G)Gu@%H[u\"F/7$$\"3i$=2*\\pl(o\"F/$!3GEC0A717<F/7$

$\"3qm&zQs\"zl=F/$!3-n'pw7Wql\"F/7$$\"3&)[\"))H@d&Q?F/$!3G4SuLaj\"e\"F

/7$$\"3-$)ycSLZ.AF/$!3Ca\"HzW)['[\"F/7$$\"3'=)=eLA:eBF/$!35(eBU5oDP\"F

/7$$\"3GcBMSq_%\\#F/$!3;xv/N96Z7F/7$$\"3\"ebZQoAwh#F/$!3[R2>5%ep5\"F/7

$$\"3z^&*p9kxDFF/$!31(Rd=@4n`*F27$$\"3#f$*4]T@v\"GF/$!3AgQwjc.!*yF27$$

\"3au!\\!e7S'*GF/$!3()**R+PBf:gF27$$\"3#\\)\\l;4l`HF/$!3#))4-Wovv0%F27
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1pR7SG[>DF/$\"3#pe]Mw5vI%F/7$$!3\"y*[>C7A4HF/$\"3Cqeu=iQ(z$F/7$$!3ygB$

4.LkA$F/$\"3!3&>Y\"p)3tKF/7$$!3#o$puTQ/#\\$F/$\"39,DJzyL4FF/7$$!3Uo>_#

=q;p$F/$\"3/>)y7RX([@F/7$$!3%)y.?6h;BRF/$\"3aOGbpBi)4\"F/7$F_fu$!3O`Oj

.6LcAFgjm-Fijm6&F[[nFccpF+Fccp-%%VIEWG6$%(DEFAULTGF\\bw" 1 2 0 1 10 0 

2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve \+

3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 

168 "Exercice 4. Etudier les branches in\034nies des courbes planes d

\351\034nies par :\n1) t \\marsto ( t^2/(t-1) , t/(t^2-1) ),\n2) (Exam

en de juin 2006) r(\\theta)=1+1/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 594 "######################################    E

xercice 4,1).\n#\351tudier les branches infinies\nwith(plots):\nB1:=pl

ot([t^2/(t-1), t/(t^2-1), t=-5..-1.01],color=red):\nB11:=plot([t^2/(t-

1), t/(t^2-1)], t=-5..-1.01):\nB2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95

..0.8],color=black):\nB21:=plot([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):

\nB3:=plot([t^2/(t-1), t/(t^2-1), t=1.1..10],color=blue):\nB31:=plot([

t^2/(t-1), t/(t^2-1)], t=1.1..10):\nB:=plot([t,(t/2)-3/4,t=-5..12],col

or=magenta): # asymptote oblique\ndisplay(B1,B2,B3, B);\ndisplay(B11,B

21,B31);\n############################################################

####\n\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6(-%'C

URVESG6$7hn7$$!3'pmmmmmm;%!#<$!3ULLLLLL$3#!#=7$$!35?Y(eSZ@3%F*$!3>z#)o

WEPB@F-7$$!3DGx\"z2n'3SF*$!3)yxKnMK&f@F-7$$!3:2Ygv'*4ERF*$!3E9[5nkv,AF

-7$$!3\"3mqt%=1VQF*$!3iS3Aq..YAF-7$$!3elG2'y)\\gPF*$!3!y%)*z!=t>H#F-7$

$!3Qm,n\"*o-%o$F*$!3KPQeGKNOBF-7$$!3wBot$yB\\g$F*$!3'H$pU&[OUQ#F-7$$!3

Ej%R`z.K_$F*$!3$fxCvfjfV#F-7$$!3=t&)G!yR=W$F*$!3Ax6<)R;**[#F-7$$!3WleL

V&\\#eLF*$!3A1B7'y!4[DF-7$$!3!>o!RTOr%G$F*$!3Q#=1,YY<g#F-7$$!3Bu(zM-O?

?$F*$!3kb(y7Gl]m#F-7$$!3J)G+X/Q\">JF*$!3&HnhZQ'*>t#F-7$$!3!y())=+%p$RI

F*$!31B.-x6%**z#F-7$$!3/&)fDm\"Qq'HF*$!3w6;,u?\"['GF-7$$!3]\"GQ14o6)GF

*$!3w%[B'3x@YHF-7$$!3B%)\\\"=-\\&3GF*$!3o/AWs47>IF-7$$!3uB31hrACFF*$!3

\\_#HWz/*3JF-7$$!3#yO%3H8t\\EF*$!3'*o?`')[E$>$F-7$$!31PMZ\\9;oDF*$!3/i

<SVJj\"H$F-7$$!3'3m+4Ac1\\#F*$!3%*pY[t>`\"R$F-7$$!3![sp^it*4CF*$!3_&HZ

gM^H]$F-7$$!3tF1fi\"fgL#F*$!3Zf+.HWW7OF-7$$!3Uhe;\"fMlD#F*$!3#=-/#=V9R

PF-7$$!3yNX.-t;u@F*$!39]3$43f8)QF-7$$!3i1y>l^n-@F*$!3Re)>NU!3:SF-7$$!3

(obI\\Q%pD?F*$!3Yf(\\.Z`7<%F-7$$!3/Dg1wjVY>F*$!3QGF43E=ZVF-7$$!3]cVXGF

=p=F*$!3)eT4Bc$zNXF-7$$!3uG\\^4Js%z\"F*$!3q#Hxv'3EOZF-7$$!3%Gs26+/Cr\"

F*$!3m%)fP4\\4$)\\F-7$$!3@<^+@)z(Q;F*$!3w4@ZFpbI_F-7$$!3eYD!\\=d0c\"F*

$!3t>G0da'o_&F-7$$!3m*oa*Qv/!\\\"F*$!3H#)oYp]sHeF-7$$!3O-*Qi*))R89F*$!

3w(Q1V<sk?'F-7$$!3.K@/%4H<M\"F*$!3LLa#=trYh'F-7$$!3a^[j_.Kn7F*$!30(Rim

-1;6(F-7$$!3UQuQdk6&>\"F*$!3)f\")y$*oEmo(F-7$$!3K8X84\\:?6F*$!3)GzEP'[

\"QT)F-7$$!3iZe8eNi[5F*$!3CvMi*e#Rz#*F-7$$!3M)RrATQ@w*F-$!3hu7x9kIS5F*

7$$!3Iuy)Q#R=_!*F-$!3+-CHHzB(=\"F*7$$!3*>4<2[&o2%)F-$!3gr&y[@*3r8F*7$$

!3?kD&o#HGzwF-$!3+GcZ%fZ6o\"F*7$$!3#)zssuU3QqF-$!3Ih&3#Hj*>8#F*7$$!3$H
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3Grx6,<+$y#F\\\\l7$$!3K@zuWG$f6&F-$!3?O&G)>&)onKF\\\\l7$$!3Sy'H%4'>b4&
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v[-&F]fl-Fjz6&F\\[lF`[lF][lF`[l-F$6$7Y7$$!3a*************\\*Fex$!3UG^?

G^?GYFex7$$!3KLL3-)\\&=\"*Fex$!3_\\GTX?2\\VFex7$$!3ql\"zW-_my)Fex$!3l_

juK-e4TFex7$$!3ZK$e9E)R8%)Fex$!3#Q!RsBjAWQFex7$$!3*HL3-Lqw.)Fex$!3!zr>

?_B;e$Fex7$$!3!e;H#o\"GPm(Fex$!3(*3vZur/DLFex7$$!3:Le9;f.<tFex$!31s'=m

A'p\"4$Fex7$$!3!))\\7.<c!epFex$!3k(\\0ZWe\\&GFex7$$!3[Kek.))z'e'Fex$!3

a.Q\\\"o*o:EFex7$$!37+D1k?t;iFex$!3kck\\rD?$Q#Fex7$$!3;lmTNH2OeFex$!3!

*p.*Gzp2:#Fex7$$!3dK$3x;)y+bFex$!3%p'R8EI2_>Fex7$$!3y)**\\7$pLB^Fex$!3

[y01MUjN<Fex7$$!3R***\\P%eLWZFex$!3q?!*[A8gE:Fex7$$!3=***\\(o!)4zVFex$

!3r*p-n=POL\"Fex7$$!3oKekyrUZSFex$!3I%y^vZoh;\"Fex7$$!3ylmT5%QIl$Fex$!

3')oL:GP:u(*!#>7$$!3Tlmm\"RR*=LFex$!3Gu&4%RtWq#)Fi]m7$$!3I*\\7y!GIIHFe

x$!3Qz4V+utSmFi]m7$$!3Omm;zNH'e#Fex$!3sSfw%RVWJ&Fi]m7$$!3i)\\7G$4')3AF

ex$!3aUbyuBL'*RFi]m7$$!3=)\\P%)zb%\\=Fex$!3S'z1[F>m)GFi]m7$$!3Kl;zWUXu

9Fex$!3)H6H#Qol%*=Fi]m7$$!3Zl\"Hdv&3I6Fex$!3'=n.b&\\UZ6Fi]m7$$!3_IL3x

\"yje(Fi]m$!3c)3`$)[\"[\\`!#?7$$!3eE$ek.y!GPFi]m$!32-4\"3#R!*R8Fb`m7$$

!3'o!*\\(=U;%p$Fb`m$!3%=0%Q7@mf8!#A7$$\"3_ymTN,.eKFi]m$!3[4APARA(4\"Fb

`m7$$\"3%Q++]PPb+(Fi]m$!3K[H2k0Zx_Fb`m7$$\"3S,]P4U<n5Fex$!3m5#p^g;\\F

\"Fi]m7$$\"3%=](=n$)*=U\"Fex$!3;ooUre#pN#Fi]m7$$\"3++]il!fd\"=Fex$!3u^

8'Ra]%GSFi]m7$$\"3aKL$3Ug'p@Fex$!3N>?*e-y<,'Fi]m7$$\"3g-+Dcc_ZDFex$!3'

3rzjRl$3()Fi]m7$$\"3ImTN@x#**)GFex$!3?%*yd5piu6Fex7$$\"3#H+](=OEkKFex$

!3'**Rf$*4B>e\"Fex7$$\"3LL3_DX[;OFex$!3-*HEi#[')[?Fex7$$\"3/,v$4'ol%)R

Fex$!3,7(3So)\\REFex7$$\"39MLe9EhWVFex$!3,6uFa?kPLFex7$$\"3j*\\(oHHX@Z

Fex$!3SZfN7T:BUFex7$$\"31qmmT\\R%3&Fex$!33%GOxl!)*e_Fex7$$\"3+o;zpbbba

Fex$!3[s=puWL\\lFex7$$\"3FO3_+GkBeFex$!3(p.1bCp17)Fex7$$\"3w-+]Pn(=;'F

ex$!3SQeE$fBD*)*Fex7$$\"3-N$e*)*4`\\lFex$!3O9*eDk.KC\"F-7$$\"3V,DJ&H#*

Gs'Fex$!3ALZbP?=z8F-7$$\"3%ymm;f`i*oFex$!32Y%4.N(GK:F-7$$\"3M%3F>*G4\"

3(Fex$!3#***>9*\\Iyr\"F-7$$\"3'3](=#>KfE(Fex$!3@STBW0'4$>F-7$$\"3S,+](

)p%GW(Fex$!3#>;ffH9j;#F-7$$\"3%>]7Gyh(>wFex$!30>Ve%)RGRCF-7$$\"3cw$4rL

@[r(Fex$!3gi,:ALa/EF-7$$\"3>^iS\"*3))4yFex$!3g%)QMDO(\\y#F-7$$\"3#e7.d

WS\\!zFex$!3#ep(*)f*RE)HF-7$$\"3U+++++++!)Fex$!3],++++++KF-Fiz-F$6$7Z7

$Fehl$\"3<R(*eV(*eV(*F-7$$!3s:/ED(=BX*Fex$\"3W_#fPieB())F-7$$!3+L3_]uj

/%*Fex$\"3dHjj/PdS\")F-7$$!3G]7yvh&pN*Fex$\"3>LYLXZ@<vF-7$$!3Wm;/,\\F4

$*Fex$\"3;\"et4!p#)zpF-7$$!3))*\\i:N7R@*Fex$\"3QHQWldQ+hF-7$Fjhl$\"3m$

G%**4T%4T&F-7$$!33]7G84g_*)Fex$\"3KEo8WN\"*4XF-7$F_il$\"3qS1Q\")HoaQF-

7$$!34\\(oH9D+g)Fex$\"3>Y])=(en-LF-7$Fdil$\"3!yMr$f![)zGF-7$Fiil$\"3-%

4Mv=%zqAF-7$F^jl$\"3+l>ylf4d=F-7$Fcjl$\"37$))*Qqu([d\"F-7$Fhjl$\"3C07j

E2%)[8F-7$F][m$\"3)[SU`\"fXj6F-7$Fb[m$\"3MV_eA_G85F-7$Fg[m$\"3SkBU;oa]

))Fex7$F\\\\m$\"3G_+#f6:u)yFex7$Fa\\m$\"3Opcv-RwYpFex7$Ff\\m$\"3*fG*zW

FTAhFex7$F[]m$\"3H2%y=,+\"=aFex7$F`]m$\"3*RfzPfe.%[Fex7$Fe]m$\"30XG#pq

'f:UFex7$F[^m$\"3*e\"esJ!*yHPFex7$F`^m$\"3rwN:JKb0KFex7$Fe^m$\"3Yc&)z?

&*orFFex7$Fj^m$\"3cV7U+2;ABFex7$F__m$\"3vGJYOm&\\\">Fex7$Fd_m$\"3szcYq

9A2:Fex7$Fi_m$\"3&eJo(3ZqW6Fex7$F^`m$\"3n5<'R!HHIwFi]m7$Fd`m$\"3b'[@=u

mKt$Fi]m7$Fi`m$\"39&>SJj9Up$Fb`m7$F_am$!3Oul:J@\\hKFi]m7$Fdam$!3VLN$oS

)3SqFi]m7$Fiam$!3!3XTa%yYz5Fex7$F^bm$!3#4,5MXR7X\"Fex7$Fcbm$!3cy$fYLlw

(=Fex7$Fhbm$!3'Ro(\\N5%oF#Fex7$F]cm$!3M%HUXqJVs#Fex7$Fbcm$!3Q^zu9'zK:$

Fex7$Fgcm$!3![CWuMmNl$Fex7$F\\dm$!3#zieM$\\lgTFex7$Fadm$!3ff^nS3tOZFex

7$Ffdm$!3c*z0d<)\\b`Fex7$F[em$!3;Us!3j**e2'Fex7$F`em$!3wk/gpR+doFex7$F

eem$!3)Hf')3Nitw(Fex7$Fjem$!3=_+qktK7))Fex7$F_fm$!3VM3_X+]L**Fex7$Fdfm

$!37(p**e+bp9\"F-7$F^gm$!3,6_%fwK]J\"F-7$Fhgm$!3gd[#RF*=R:F-7$Fbhm$!3g

ll'**zdo\"=F-7$Ffim$!3@BAAAAAAAF-F_hl-F$6$7_o7$$\"33+++++++6F-$\"33***

*********47F]fl7$$\"3I/E]LB116F-$\"3'>p])>![M:\"F]fl7$$\"3^3_+nY776F-$

\"3i$)Q$o(o2.6F]fl7$$\"3s7y]+q==6F-$\"3OeSgVa$z0\"F]fl7$$\"3r;/,M$\\U7

\"F-$\"3\"))f77Aes,\"F]fl7$$\"3\"\\i:5+uj8\"F-$\"3E*)*f())*\\\"p%*F-7$

$\"3ML3-o')\\[6F-$\"3%GTCO!ec#)))F-7$$\"3wTg-NLig6F-$\"3')*RWC!)ojQ)F-

7$$\"3=]7.-![F<\"F-$\"3mr4pkp_hzF-7$$\"3gek.pE([=\"F-$\"3)fbj[/,Sf(F-7

$$\"3!omTgL(*p>\"F-$\"3#\\BZ<63KF(F-7$$\"3V$3_+nY7A\"F-$\"3Cl0u2()3TnF

-7$$\"3G+D1/g\\X7F-$\"3$\\2t51#))=jF-7$$\"3!p\"H2Q`up7F-$\"3!)fQkWc%p(

fF-7$$\"3_LL3sY*RH\"F-$\"3%z!pVdoT&p&F-7$$\"3;]7`N:Ry8F-$\"3#pr)*Gyc6-

&F-7$$\"3!o;z*)R)yi9F-$\"3gW7\">:.Oi%F-7$$\"33](=()\\,xb\"F-$\"3[,)4jR

v2N%F-7$$\"3OL$e%)f9El\"F-$\"3_M[0JD\"\\=%F-7$$\"3[LL$Q%o:[<F-$\"3_b*f

<(\\x%3%F-7$$\"3eL$3#*3*pV=F-$\"3#*36E\"zb*GSF-7$$\"3;](o*QsyQ>F-$\"3!

)z(\\>K\"*R+%F-7$$\"3tm\"H()QvQ.#F-$\"3\\8oBU*46+%F-7$$\"3p*\\(ovU.A@F

-$\"364_iYEF8SF-7$$\"35LekiJ>5AF-$\"3!=d4?`2l.%F-7$$\"3;+D\"[+gFR#F-$

\"3kvN4'ze26%F-7$$\"3_Le9%*3d\"e#F-$\"3z0&oxk`Q@%F-7$$\"39+DckixpFF-$

\"38zl!)R%>[L%F-7$$\"3-nmT@'oL'HF-$\"3%*z\"\\xK(psWF-7$$\"3WL$3Z([)Q8$

F-$\"3'pCTxr8Dg%F-7$$\"3>++D*yXeK$F-$\"3U6\\P3pzbZF-7$$\"3L++v8\\f=NF-

$\"3vJ.]$pTc\"\\F-7$$\"3a++v5WM/PF-$\"3?%obtz>T2&F-7$$\"3cLe9\\F-tQF-$

\"3j0iW9#)3@_F-7$$\"3ummT3wftSF-$\"3MEU1T#\\*)R&F-7$$\"3*pmmO#3^VUF-$

\"3KBkP?(==b&F-7$$\"3\"3]7jGg6W%F-$\"3t$oOO%*f<t&F-7$$\"3Wmm;^N6;YF-$

\"3E^pqRNl#*eF-7$$\"3I+DJ6]13[F-$\"3;$>M,dl12'F-7$$\"3Y+v$R>[3*\\F-$\"

3-0!)\\$\\@9C'F-7$$\"3#pm\"zpKc\"=&F-$\"3w+.>#G32U'F-7$$\"3Wn\"HUC*pc`

F-$\"3%y'=?53B'e'F-7$$\"35M$3F02ca&F-$\"3s)*[gr'*flnF-7$$\"3%H$e9u\"H=

u&F-$\"3-<=#eD=F&pF-7$$\"3^+vo26k7fF-$\"31*pa;g(>;rF-7$$\"3UL$eanAr4'F

-$\"3k)*)eIz6LH(F-7$$\"3-++]'=5xG'F-$\"3KeqFkz#oZ(F-7$$\"3[+]i$)G;ukF-

$\"3sd:H;#Rol(F-7$$\"3W+DJbacamF-$\"3U0$yVq89$yF-7$$\"3w+]P`<([&oF-$\"

3+6E\\(opc-)F-7$$\"3Amm;re&[.(F-$\"3*f/(Q6*f0?)F-7$$\"3t***\\PLFqA(F-$

\"3wDwh.wh(Q)F-7$$\"3dKe9TK;,uF-$\"3'yjko%[Qd&)F-7$$\"3)3+]KyR:f(F-$\"

3OOv*QS\\Ku)F-7$$\"3Am\"zHFp1x(F-$\"3%pg4%f^O=*)F-7$$\"3E,Dc.7\"z&zF-$

\"3l\"H;t\\K;5*F-7$$\"3LmmT:W(49)F-$\"3G=OgE8,\"G*F-7$$\"3@+D\"GjCEL)F

-$\"3g&Hl([9+p%*F-7$$\"3<MLLql?<&)F-$\"3MFGE4ZB]'*F-7$$\"3cL$37Eofq)F-

$\"3K,=&o!ytN)*F-7$$\"3Oo\"z*4p;$*))F-$\"3ceW.xe)>+\"F]fl7$$\"3_,+]EI=

l!*F-$\"3EWKJxs\"*=5F]fl7$$\"3Un;/3HLi#*F-$\"3evt**4kLQ5F]fl7$$\"3ILLL

7hmQ%*F-$\"3g4cJDorb5F]fl7$$\"3x*\\7j3umi*F-$\"3wJpch$fU2\"F]fl7$$\"3W

*\\(o1<i1)*F-$\"3+1Tqis,#4\"F]fl7$$F^[lF*$\"3266666666F]flFiz-F$6$7hn7

$Fgen$\"3qL_4Q_4Q_F-7$F\\fn$\"3#4E:(4)=;&\\F-7$Fafn$\"396pJ,00'p%F-7$F

ffn$\"3w\"3#RUYjmWF-7$F[gn$\"3W!y-[qV&fUF-7$F`gn$\"3T_Dg6%H/!RF-7$Fegn

$\"33Q]v9Uv*f$F-7$F_hn$\"3-.&3)3G^CJF-7$Fihn$\"3!)psiJ()olFF-7$Fcin$\"

3Gtn3#)4OfAF-7$F]jn$\"3SI(yU\\r'=>F-7$Fbjn$\"3AxLWL(3;`\"F-7$Fgjn$\"3#

o2jXGHMG\"F-7$F\\[o$\"3#H'p6o\\-#4\"F-7$Fa[o$\"3)y*Q1kBUY&*Fex7$F[\\o$

\"3u9oLYnb%o(Fex7$Fe\\o$\"3q0#p(3*HU['Fex7$F_]o$\"3#GC[-_5\"*o&Fex7$Fd

]o$\"3K)>b*f.sj]Fex7$Fi]o$\"3gQ`GO#\\ub%Fex7$F^^o$\"3;&4Ak`a::%Fex7$Fc

^o$\"33CB.Rm>3QFex7$Fh^o$\"3Q;-\")R-m_NFex7$F]_o$\"3D^g8D*)f0LFex7$Fb_

o$\"3I1^RnDx\"4$Fex7$Fg_o$\"3KFy0&GC<\"HFex7$F\\`o$\"3QrGf5XQmFFex7$Fa

`o$\"34'QSH;_Ah#Fex7$Ff`o$\"3G>Jgn!*4&\\#Fex7$F[ao$\"3eDsyQ*>>P#Fex7$F

`ao$\"3-t@$>L&*HF#Fex7$Feao$\"3ewyr+Z(Q<#Fex7$Fjao$\"3UI*eq&GZ(3#Fex7$

F_bo$\"3T@0CX>e/?Fex7$Fdbo$\"3\"GK$>s&HU$>Fex7$Fibo$\"3[*o*Q&=MQ'=Fex7

$F^co$\"3Y'\\6r*Q3'z\"Fex7$Fcco$\"3&yGn,,&4T<Fex7$Fhco$\"3k,u0[kX&o\"F

ex7$F]do$\"3Zu/AZanJ;Fex7$Fbdo$\"3cSxp,HN#e\"Fex7$Fgdo$\"3^lOQ*=Yu`\"F

ex7$F\\eo$\"33l2x+t`!\\\"Fex7$Faeo$\"3UWaE**)33X\"Fex7$Ffeo$\"3\\vcJ$G

/2T\"Fex7$F[fo$\"3S;f-1PEw8Fex7$F`fo$\"3qAYqgf^S8Fex7$Fefo$\"33+lca8c3

8Fex7$Fjfo$\"3[qLC0Bxw7Fex7$F_go$\"3#RoTM>srC\"Fex7$Fdgo$\"3$)H3`Y!Rw@

\"Fex7$Figo$\"3)GN*)\\$\\]!>\"Fex7$F^ho$\"3U9Ms$o%*R;\"Fex7$Fcho$\"3A#

z;\"R'e)Q6Fex7$Fhho$\"3e0IR)o5n6\"Fex7$F]io$\"3]<A46YP#4\"Fex7$Fbio$\"

3Co')41\"*\\r5Fex7$Fgio$\"3mdbPZ<6]5Fex7$F\\jo$\"3_P*\\j)QVI5Fex7$Fajo

$\"3355555555FexF_hl-%+AXESLABELSG6%Q\"t6\"Q!F_fp-%%FONTG6#%(DEFAULTG-

%%VIEWG6$;F(FajoFdfp" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(

t-1), y-t/(t^2-1)\}, t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG

*(%\"yG\"\"\",&%\"xGF)F)F)F),&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F

)F+F)F)*$F3F)F)*&F(F))F+F2F)F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 71 "#####################################################

##################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep

\350res de Frenet\nrestart:#assume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(

t^2-1):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff

(x,t)):v:=simplify(diff(y,t)):\nl:=simplify(sqrt(u^2+v^2)):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 31 "tau:=[simplify(u),simplify(v

)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"

\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*F(F(F(F(F(,&F1F(F(F+F-F+" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 "eta:=[-simplify(v),simplify(

u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$*&,&*$)%\"tG\"\"#\"\"

\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+F.F,,&F*F,F,F.F/" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2; x1:=subs(t=t1,x):\ny1:=sub

s(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=t1,v):\nwith(plots): \nb10:=

\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],color=red):\n\n" }}{PARA 11 

"" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warn

ing, the name changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 230 "with(plots):b11 := arrow(<x1,y1>, <u1,v1>, le

ngth=[1], width=[0.05, relative], head_length=[0.1, relative], color=r

ed):\nb12 := arrow( <x1,y1>, <-v1,u1>,length=[1],width=[0.05, relative

], head_length=[0.1, relative], color=blue):\n\n" }}}{EXCHG {PARA 0 ">

 " 0 "" {MPLTEXT 1 0 361 "b20:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.

8],color=black):\nt2:=-1/2; x2:=subs(t=t2,x):\ny2:=subs(t=t2,y):\nu2:=

subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb21 := arrow(<x2,y2>, <u2,v2>, len

gth=[1], width=[0.05, relative], head_length=[0.1, relative], color=re

d):\nb22 := arrow( <x2,y2>, <-v2,u2>,length=[1],width=[0.05, relative]

, head_length=[0.1, relative], color=blue):\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^2-1), t=1.1..5],color=blu

e):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t3,y):\nu3:=subs(t=t3,u);

\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <u3,v3>, length=[1], widt

h=[0.05, relative], head_length=[0.1, relative], color=red):\nb32 := a

rrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05, relative], head_length

=[0.1, relative], color=blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#u3G$!+++++I!\"*" 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "B:=plot([t,(t/2)-3/4,t=-5

..12],color=magenta): # asymptote oblique\n" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 76 "display(b10, b11, b12, b20, b21, b22, b30, b31, b3

2,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 

{PLOTDATA 2 "65-%'CURVESG6$7V7$$!3'pmmmmmm;%!#<$!3ULLLLLL$3#!#=7$$!3sX

G5(3BD4%F*$!3\"[U'\\7)p$=@F-7$$!3!zD*\\Xm0GSF*$!35qg#>Zk)\\@F-7$$!3%)H

X9h)4c&RF*$!3wU,FH`Y'=#F-7$$!3-HR')z5u#)QF*$!3rP.YW.kCAF-7$$!3YxrxZ*y-

\"QF*$!3sB'R/*f.kAF-7$$!3R/m^\\J:VPF*$!334,w$H\")=I#F-7$$!3['zrS:2Pn$F

*$!320\"35C$[UBF-7$$!3d8EvD:&>g$F*$!3;(>kelwgQ#F-7$$!3WGP:]]\\INF*$!3t

_3u&z]7V#F-7$$!3#pbzKDoqX$F*$!3%QJ4#))QizCF-7$$!3QgKQ'\\fCR$F*$!3mtl\\

[B$R_#F-7$$!3._Ov,?!)>LF*$!3%>7')QRVed#F-7$$!3e7p4,9$pC$F*$!312ikNXFIE

F-7$$!33^%f%H:zwJF*$!3)=Fn!\\*o]o#F-7$$!3*\\6(ypF<8JF*$!3>lca2O&pt#F-7
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!pG6Fa[n$\"3u*\\i!zFX$*[F*7$$\"3++v=tD1j6Fa[n$\"3'**\\Pf'GJl]F*7$$\"#7
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EDG-%+AXESLABELSG6%Q!6\"Fidp-%%FONTG6#%(DEFAULTG-%%VIEWG6$F^epF^ep" 1 

2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve

 2" "Curve 3" "Curve 4" "Curve 5" "Curve 6" "Curve 7" "Curve 8" "Curve

 9" "Curve 10" "Curve 11" "Curve 12" "Curve 13" "Curve 14" "Curve 15" 

"Curve 16" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 12 "Exercice 4. " }}

{PARA 0 "" 0 "" {TEXT -1 54 "2) (Examen de juin 2006) r(\\theta)=1+1/(

\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 "" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 312 "##################################

####    Exercice 4,2).\nB4:=polarplot([1+(1/(t-Pi/4)),t,t=-10..Pi/6],c

olor=black):\nB5:=polarplot([1+(1/(t-Pi/4)),t,t=Pi/2.5..10],color=blue

):\nB6:=plot([t,t+sqrt(2),t=-3..2],color=magenta): # asymptote oblique

\nB7:=plot([cos(t),sin(t),t=-5..5],color=gold):\ndisplay(B4,B5, B6, B7

);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6(-%'CURVE

SG6$7io7$$!3_nz\"fPXFh(!#=$\"305b;\"*e!e$\\F*7$$!3!*y/\">)3o;&)F*$\"3/
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KK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3wi1Ml6My[F*7$$!3'*p(HUPM!p\"

)F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j/HlF*7$$!3:')Q.ih34pF*$!3==

1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7$$!3#p/;,@#*=:&F*$!3+&zH#[Y

wq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$!3Eil'\\n\"4kLF*$!3#373'*=f

rT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$!3!4&G)p`XZJ\"F*$!3_$z;sX&>

8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"3e8/$z'oSFqF<$!3QTFb:sFv**F

*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn$!3a%QJmuU#*e*F*-Fhcl6&Fjcl

$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+AXESLABELSG6%Q!6\"F]ep-%%FON

TG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

-180.000000 4.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf(-1-4/(3*Pi));evalf(-sq

rt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+\"=8WU\"!\"*" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1/((k*Pi)-(Pi/4)));" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64_`u!#5" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;evalf(1+1/((k*Pi)-(P

i/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"\"\"\"#" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64

_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-3/2;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"$\"\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!#5" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4)))*sin(t),t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"\"\"*&\"\"%!\"\"%#P

iGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$cosGF1F)F)" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=0));" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+l$=

g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5." }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "###########################

###########    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(1+t^2)

], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\nevalf(2^(

1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2)-x,(2

+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7$$!3YLLL

e%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3ALL$3s%3z

VF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=q]RF1$!3

W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$!3smlaxv

S6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3ypK,g*HO!H

F-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\VKF-7$$!

3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z._Xicn$F

-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)y`39%F-7

$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl%F-7$$!3

#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&\\F-7$$!

3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY***\\F-7$$

!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\F-7$$!3S

$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZF-7$$!3)

f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-7$$!3ndm

mT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$!3%\\mmT

g=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3g***\\7y

Q16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7$$!3vDML

Le*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]F\\v7$$

\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc\"F-7$$

\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![RGF-7$$

\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_SF-7$$\"

3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF-7$$\"3

#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\F-7$$\"

3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**\\F-7$$

\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d\\F-7$$

\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3S/bYF-7

$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%ySTF-7$$

\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm$F-7$$

\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p\"*=D$

F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(>0s')*

e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb$\\O'[

I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ`%[$zB

F-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H*Qyu@F

-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=d#G.?F

-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-F$6$7e

n7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$!3%GLb

$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6P$F17$

FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3C?$p)z

+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$Gf\"F1

7$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7$Fjp$!

3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$\"3%)

\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3O^'))

\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G_$pFu

>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>F17$F

ew$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$Fix$\"

3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"3l))

\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3b*=)

44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3oh3]

Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3fTNk*

f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r6\\!

\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>yu?$

>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_%e8j

WF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFcalFfa

l-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}

{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7\\o

7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7$$!

3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3uY\"

RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>31N

\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4v#F

*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!3C?

$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3uly&y

>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5_I

\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$oF*

7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>7$

$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$$!

3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*7$

$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!3q

Aiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3=Y

&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3q_

GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3cK#

fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$\"3

Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$$\"

3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$\"3

**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7$$

\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$$

\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&QtL

]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!H

m#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=)

44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)y

bs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_$

pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fTN

k*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3R

:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 90 "with(VectorCalculus):\n#ArcLength( <3*cos(t) - cos(

3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 35 "ArcLength( <sin(3*t)>,t=0..Pi/3 ) ;" }}{PARA 7 "" 1 "

" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a glob

al binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected

 names have been redefined and unprotected: *, +, ., D, Vector, diff, \+

int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"#" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 280 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\ndisplay(I1,I2);" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}

{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6ibl7$

7$$!3i************z:!#<$\"3[r\"*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354+

+++++lF-7$F.7$$!3)o5]m2wFe\"F*$\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"

3K4+++++]nF-F47$F:7$$!3ABJP)\\Gfe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve

\"F*$\"3a4++++++qF-F@7$FF7$$!3uutP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e

'pJP@t&)e\"F*$\"3)3,+++++D(F-FL7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$

!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF

-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9

$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-

7$7$$!35Lq2$[^Ve\"F*$\"3U5++++++!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!

G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e

\"F*$\"3!378#Q>(4D)F-7$7$F($\"3Ik+,R1)fD)F-Fjq7$7$$!3Q************\\:F

*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a

:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+

s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat

7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fg

t7$7$$!3QLzU;zCt:F*F`u7$$!3SliSCn8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:

F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-

7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^l

t9`')F-7$7$$!3W$H-bgs\\c\"F*$\"356+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fh

w7$$!3_H&eih'3h:F*$\"33%4@)o%)QU))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!

*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"3^>XEKxxC!*F-7$7$$!3#)************\\:F

*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d************>:F*$\"3#fCq$pK'eM%F-7$$!3S9

0\"\\o)=E:F*$\"3)y++++++]%F-7$F[z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!

3zY@fKc%e`\"F*$\"353+++++]ZF-Faz7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"

F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g**

**********\\:F*$\"39@9]#py49&F-7$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-

7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(

o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l

7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![

\"e;\"HeK_*F-F`^l7$7$$!3c*************[\"F*$\"3.b56:&oVq$F-7$$!37uXup6

@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3

'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H

1/:F*$\"3W2++++++SF-7$$!3@,J#)>_+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::

F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[

By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3uYU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_

bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=//,;$y*F-7$7$$!3y*************[\"F*$\"3

3tpfhMz<)*F-Febl7$7$$!3_************f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F

*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f

)y9F*$\"3)p++++++]$F-F\\dl7$FbdlFj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv

.**F-7$7$$!3E\\*)y+b;l9F*$\"35,++++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$

\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3mIDL+\"F*Feel7$7$$!3r************H9F*

$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fg

fl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F

]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*

7$7$$!3\\************H9F*$\"3Cgd=8D1>5F*F]hl7$7$$!3Y*************R\"F*

$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F*$\"351++++++DF-7$7$$!3:yejq85<9F*Fai

l7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F

*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumT

q\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*Fhjl7$7$$!3W************p8F*$\"3SvH34

a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0++++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D

\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+

++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>7

8R!R5F*F]]m7$7$$!3T************R8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*

$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$

Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3R************48F*$\"3oVK))*eg3E\"F-7$$

!3()R\"o!))\\VM8F*$\"3/1++++++:F-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35

wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#

3W[5F*F_`m7$7$$!3O************z7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$

\"351+++++]7F-7$7$$!3nA\\'=%eq38F*FaamF]_m7$7$$!3h************48F*Ff`m

7$$!3L1nuH`D38F*$\"3!pDA\"3ha[5F*7$7$$!3!z/q+)3E!G\"F*$\"3%4++++++0\"F

*F[bm7$Fabm7$$!3I\\WEcS,!G\"F*$\"3E4Pb8<,]5F*7$7$Fj`m$\"35EF1vA,]5F*Fg

bm7$7$$!3M************\\7F*$\"3f7zj\"*=s:y!#>7$$!3w+X()[dSz7F*$\"3;1++

++++5F-7$FgcmFi`m7$7$Fbcm$\"3cC>z4Tz\\5F*7$$!3s0'pY#R;y7F*Fdbm7$7$$!3%

fgpY#R;y7F*FdbmF]cm7$7$$!3J************>7F*$\"3VT.%pdmg!fFfcm7$$!3N>jr

TW%\\C\"F*$\"3yg++++++vFfcm7$7$$!3d>jrTW%\\C\"F*$\"3=i++++++vFfcmFacm7

$F^dm7$$!33o=]%4O(\\7F*$\"3Ke:vy+y\\5F*7$7$Fjdm$\"3m()f[2[)z/\"F*Fjem7

$7$$!3G*************=\"F*$\"3WG426mG'H%Ffcm7$$!3)pQe!ec$H?\"F*$\"3Mh++

++++]Ffcm7$7$Fjfm$\"3mg++++++]FfcmFidm7$F`fm7$$!3l(H[dc[s@\"F*$\"3u#eB

\"QrqZ5F*7$7$Fefm$\"3RD\"GSguZ/\"F*Fcgm7$Fdfm7$$!3'\\b@'[b#=<\"F*$\"3E

*pH^Qia[$Ffcm7$7$$!3E************f6F*$\"3')GT,#eG(pHFfcmF]hm7$7$Fefm$

\"3;D\"GSguZ/\"F*7$$!3S!*)RH)*GC=\"F*$\"3-xl6>3pV5F*7$7$Fdhm$\"3;>'Q\"

H(R./\"F*F\\im7$7$$!3B************H6F*$\"3(z4:mSE(4>Ffcm7$$!3yX(o\\'H^

Y6F*$\"3]g++++++DFfcm7$F[jmFchm7$Fbim7$$!3'fa'y(>4_9\"F*$\"3'**y)[JVnP

5F*7$7$Fgim$\"3t/JK_U%[.\"F*Fbjm7$Ffim7$$!3g'>\")>PR$>6F*$\"3-9lwJVh6;

Ffcm7$7$$!3?*************4\"F*$\"3\"e#>ADc,+6FfcmF\\[n7$Fhjm7$$!3edeqn

5f06F*$\"3X;#)3B#f'H5F*7$7$Fc[n$\"3qTD\\C1WG5F*Fh[n7$7$Fc[n$\"3kD>ADc,

+6Ffcm7$$!3cumgI1,y5F*$\"39tLc0b_vm!#?7$7$$!3=************p5F*$\"3:fyh

jl2V_Fj\\nFe\\n7$7$F]]n$\"3d[3wz())3-\"F*7$$!3s>HLY8n&3\"F*Fbjl7$Fe]nF

^\\n7$7$F]]n$\"3Tdyhjl2V_Fj\\n7$$!3Om(es1qA/\"F*$\"3)*G+k:Fs\"*=Fj\\n7

$7$$!3:************R5F*$\"3C1bP+]-k;Fj\\nF]^n7$Fb]n7$$!3/t)))\\\"p`i5F

*$\"3CH2\\i2y=5F*7$7$Fd^n$\"3mSgoS`H75F*Fi^n7$7$Fd^n$\"3M2bP+]-k;Fj\\n

7$$!3a&))p5dD,,\"F*$\"3u_NR#eDk/\"!#@7$7$$!37************45F*$\"3FNKCD

c,55F[`nFf_n7$7$Fd^n$\"3VSgoS`H75F*7$$!3+K&))o)e+;5F*$\"35X/u0\\+05F*7

$7$F^`n$\"3-vir-(\\J+\"F*Ff`n7$7$F^`n$\"3'[BV_i:+,\"F[`n7$$!3'R&[\\2R^

/)*F-$\"3)ove!z&*ehPF[`n7$7$$!3%4************z*F-$\"3%en(*4]i+#RF[`nFc

an7$7$Fjan$\"3WpP$3[O!H**F-7$$!3K:kBLU>+5F*Fbel7$7$$!35:kBLU>+5F*Fbel7

$F^`n$\"3zuir-(\\J+\"F*7$7$Fjan$\"34zw*4]i+#RF[`n7$$!3kt\")4>nmD&*F-$

\"3`GD=eK*)Q@Fj\\n7$7$$!3m!************\\*F-$\"3IuD9j!R]P#Fj\\nF`cn7$7

$Fjan$\"3LoP$3[O!H**F-7$$!3sjW(>N6(\\'*F-$\"3;R(y*f%fZ()*F-7$7$Fgcn$\"

3kaR5r-'*>)*F-F_dn7$7$Fgcn$\"3=vD9j!R]P#Fj\\n7$$!3cyn(o-*Qg#*F-$\"3.d'

*R1*=C.&Fj\\n7$7$$!3S!************>*F-$\"3%HU)p,+5))eFj\\nF\\en7$7$Fce

n$\"3fF'Qm8uUq*F-7$$!3V$*H;8\\/7$*F-Fbbl7$F[fn7$$!3c*)***********\\*F-

$\"3``R5r-'*>)*F-7$7$Fcen$\"33A%)p,+5))eFj\\n7$$!3#4cx/eQe+*F-$\"3P:[Y

1<))>))Fj\\n7$7$$!39!*************))F-$\"3U\\>e1*=p2\"FfcmFhfn7$Fhen7$

$!3eHv=_Uk\"4*F-$\"3MG'*[VNqf'*F-7$7$F_gn$\"35k,n'=n*z&*F-Fdgn7$7$$!3/
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F*7$$!31++]<#)*=P\"F*$\"31++]<#)*=P\"F*7$$!3))***\\(G3U98F*$\"3))***\\

(G3U98F*7$$!31++]-\\r\\7F*$\"31++]-\\r\\7F*7$$!3!*****\\(GVZ=\"F*$\"3!

*****\\(GVZ=\"F*7$$!31++](4J@7\"F*$\"31++](4J@7\"F*7$$!3!***\\iIKFl5F*

$\"3!***\\iIKFl5F*7$$!3')*****\\FPm(**F-$\"3')*****\\FPm(**F-7$$!3()**

*****4'*QS*F-$\"3()*******4'*QS*F-7$$!3?++Dc>mP()F-$\"3?++Dc>mP()F-7$$

!3'3+++&=$z9)F-$\"3'3+++&=$z9)F-7$$!3N***\\iX/4](F-$\"3N***\\iX/4](F-7

$$!3C***\\(o8y%)oF-$\"3C***\\(o8y%)oF-7$$!33****\\i:#>C'F-$\"33****\\i

:#>C'F-7$$!3/***\\7ev:l&F-$\"3/***\\7ev:l&F-7$$!3G++](o2[,&F-$\"3G++](

o2[,&F-7$$!3C++D1[Q`VF-$\"3C++D1[Q`VF-7$$!3W++vVUhxPF-$\"3W++vVUhxPF-7

$$!3O****\\iiwbJF-$\"3O****\\iiwbJF-7$$!30,++]kL8DF-$\"30,++]kL8DF-7$$

!3)3++D@W[)=F-$\"3)3++D@W[)=F-7$$!39++Dccuw7F-$\"39++Dccuw7F-7$$!3T/++

v)eb,'Ffcm$\"3T/++v)eb,'Ffcm7$$\"3d#*y*****\\@8&F[`n$!3d#*y*****\\@8&F

[`n7$$\"3F0++]7,HlFfcm$!3F0++]7,HlFfcm7$$\"3j)**\\P4w)R7F-$!3j)**\\P4w

)R7F-7$$\"3s,++vZf\")=F-$!3s,++vZf\")=F-7$$\"3'z**\\P/-a[#F-$!3'z**\\P

/-a[#F-7$$\"3R++v=Yb;JF-$!3R++v=Yb;JF-7$$\"3s)****\\i@Ot$F-$!3s)****\\

i@Ot$F-7$$\"3g)**\\PfL'zVF-$!3g)**\\PfL'zVF-7$$\"3(=+++!*>=+&F-$!3(=++

+!*>=+&F-7$$\"3E++]i_4QcF-$!3E++]i_4QcF-7$$\"3u,+vV>5piF-$!3u,+vV>5piF

-7$$\"3U,++]:$*[oF-$!3U,++]:$*[oF-7$$\"3&3++Dr\"[8vF-$!3&3++Dr\"[8vF-7

$$\"3+++++L'y5)F-$!3+++++L'y5)F-7$$\"3r++vV!)fT()F-$!3r++vV!)fT()F-7$$

\"3m++DcI;[$*F-$!3m++DcI;[$*F-7$$\"\"\"Fi]t$!\"\"Fi]t-Ff]t6&Fh]t$Fi]tF

i]t$\"*++++\"!\")Fd]u-%+AXESLABELSG6%%\"xG%\"yG-%%FONTG6#%(DEFAULTG-%%

VIEWG6$;F^^tF^]u;F`]u$\"#:Fa]u" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 25 "plot(t^4+t^3+1, t=-2..2);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#\"\"!$\"\"*F

*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"3YUjU=\\)y='

F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z0hG%e7xSF07$

$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G/&z]%p#F07$$

!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]+()4@MT$z\"F

07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)eiY\">\"e`D\"

F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$\"3?noJLI?'*

**Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H)Fbo$\"3(\\(

*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3Anmmmj^NmFbo$

\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,++v#\\N)\\Fb

o$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!39*****\\FR

XL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"))*Fbo7$$!3

=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**fd7S***Fbo7

$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$\"3\"fkkr4'

p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*eCFbo$\"3`\"

>(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e*****\\5a`TFbo

$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F07$$\"3Y'***

**\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_b\\\"F07$$

\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$\"3o_.Co?.

b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**Fbo$\"3!Q'3

.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$)G[k6F0$\"

3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3xmmm')fdL8F

0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$e#pa-:F0$

\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"3ILLLGUYo

;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby7$$\"3_mm

m1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q\"Fby7$$\"

34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>Fby7$$\"34

++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BFby7$$\"\"#

F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELSG6$Q\"t6\"

Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 127 "######################################    Exercice 7

.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,color=bl

ack);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CU

RVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*F*$!3

W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$!3!o)

*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*FDF'7

$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh\"F*F

K7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!*y\\'

et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*$!3so

uz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f\"F*7

$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3O`/Jh

F.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#=h:*f

M97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7$F_r7

$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-Fcr7$

7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>++++++

!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!3#\\t

IW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f&z]0N

F-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KRNDRND

>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:7$7$F

1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$7$$\"

3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3KlrkOC

vy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)**********

***>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)***********

**>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e)****

********z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4S*)=@

F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*$!3)Q

'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)************R%F

*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)4kzlc

,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*$!35)

e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:u]F*F

cp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*FeqFg]l

7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$!3YI;

2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/YS'F*7

$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)*********

***z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep\"Q'F*

$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjWom(oWv

F*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!3S++++

+++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGBGF7F7F

7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 48 "plot([x^3 + x^2 , -x^3 - \+

x^2 - x], x=-1.5..1.5);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!3++++++++:!#<$!3+++++++D6F*7$$!3&****

*\\P&3YV\"F*$!3192$o]&oW*)!#=7$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31+

+D;as88F*$!3f!ynF'o]9aF27$$!3#****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'*

**\\7V0@&=\"F*$!3JLF@3qp,EF27$$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'*

**\\i+#QU1\"F*$!3]@i3Qvjvs!#>7$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!

3;++D\"oS:P*F2$\"3;w%*>cE\\>bFQ7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ

7$$!3#*****\\(G3U9)F2$\"3*))GvT\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"

H#p.UNy19F27$$!3?+++vGVZoF2$\"3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iG

Q1`i9F27$$!37++D1Bt_cF2$\"3Yy%=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<

Ub@8W7F27$$!3()*******4'*QS%F2$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'

[LXf&[()FQ7$$!3'3+++&=$z9$F2$\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv

@ImK!p%FQ7$$!3C***\\(o8y%)=F2$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3

E8#pZ,>3N\"FQ7$$!3O!***\\7ev:lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$

\"3]aAuW#H%*=#!#B7$$\"3i(***\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&

QA7F2$\"3U,C`4\"zon\"FQ7$$\"3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****

\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3'

)***\\PMaKs$F2$\"3jXXT+IS->F27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$

\"3*y*****\\@80]F2$\"3+dEf[y)*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27

$$\"3j)**\\P4w)RiF2$\"3a!H\\5(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF

27$$\"3'z**\\P/-a[(F2$\"3['*4&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!

\\$>\"F*7$$\"3s)****\\i@Ot)F2$\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"

3p#p0_As\\q\"F*7$$\"3>+++!*>=+5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$

\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"

F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F

*$\"3I.v6'\\-.(RF*7$$\"31+]P/)fTP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V

\"F*$\"3e'R**p/^D,&F*7$$\"3++++++++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGB

G$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF

*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3It

i%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=

,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo

$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@

:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G

'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F2

7$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fe

s$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>c

UexeKF27$Fit$!3#*eCzbh(yQ%F27$F^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$F

hu$!3MaEf)**>Tw)F27$F]v$!3%zBj\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[

sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!

H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$F

jx$!37&[Um**Hz#QF*7$F_y$!3g@w31:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E

))3\"G&F*7$F^z$!3I8r8u<KdeF*7$Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F]

[l6&F_[lFc[lF`[lFc[l-%+AXESLABELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$

\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 155 "################################################\n#R

ep\350re de Frenet\nrestart;F:=x*(y + x) + 2*x^3 + x^4 + y^4;Fx:=diff(

F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 438 "\n with(plots)

:b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black , numpoints=10000):

\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y=y0]);\nFy0:=eval( \+

Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := arrow(<x0,y0>, <-Fy

0/l0,Fx0/l0>, length=[1],width=[0.01, relative], head_length=[0.1, rel

ative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l0,-Fy0/l0>,length=[

1],width=[0.01,relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=

CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"FG,**&%\"xG\"\"\"

,&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F(*$)F*F1F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&\"\"#F'%\"xGF'F'*

&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G!
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-7$$\"3[V,.Tgw&\\\"F-$!3%z6I5/mdH%F-7$7$F[bl$!37N-*[Lj%)G%F-F[dp7$7$F[

bl$!33LW'=ridM#F-7$$\"37s(eLw+pS\"F-Fi]o7$Fhdp7$$\"3/nYf#*)4DC\"F-$!39

UYf#*)4Dk\"F-7$7$$\"3e\\?G^?G>7F-Fg^oF\\ep7$FbepF^cp7$Fadp7$$\"3E(4tNm

%HV<F-$!3>sIdjYHVTF-7$7$$\"3G_cj'4X5#=F-FbgnFgep7$F]fp7$$\"3o-bfp%fg'=

F-$!3_xafp%fg'QF-7$7$$\"3#R%zd'H%\\!*=F-$!33()***********f$F-Fafp7$7$F

hfpFahn7$$\"3Ubw7-<O*)=F-$!3?Iw7-<O*[$F-7$7$$\"3h;j^)\\O@%=F-FeinF^gp7

$Fdgp7$$\"3x;rGI@!H!=F-$!3u\"4(GI@!H+$F-7$7$$\"3\"GSKB>e2u\"F-F\\[oFhg

p7$F^hp7$$\"3y'3R!G$*HI;F-$!3^i!R!G$*HICF-7$7$$\"3>#4#=%>Q(=;F-F`\\oFb

hp7$FhhpFedp-%'COLOURG6&%$RGBG\"\"!F`ipF`ip-%)POLYGONSG6&7&7$$!+7')=%)

**!#5$\"+;Mu/5!\"*7$$!+R6e,5F[jp$\"+Nec_**Fhip7$$!+2hRb=F[jp$\"+t:')z7

F[jp7$$!+HQB_=F[jp$\"+0%[$*G\"F[jp7%7$$!+Ys(p&=F[jp$\"+c\"=^F\"F[jp7$$

!+)H$o[>F[jp$\"+mxA;8F[jp7$$!+!p_1&=F[jp$\"+A=4%H\"F[jp-%&STYLEG6#%,PA

TCHNOGRIDG-F]ip6&F_ip$\"*++++\"!\")$F`ipF`ipFd\\q-F$6#7*FeipF\\jpFajpF

\\[qFa[qFf[qFfjpFeip-Fbip6&7&7$$!+;Mu/5F[jp$\"+R6e,5F[jp7$$!+Nec_**Fhi

p$\"+7')=%)**Fhip7$$!+'zQ#[7F[jp$\"+IAs%R#Fhip7$$!+Hcsd7F[jp$\"+5]MECF

hip7%7$$!+!Q&\\V7F[jp$\"+S3\"*yBFhip7$$!+mxA;8F[jp$\"*?q;8&Fhip7$$!+Y!

pCE\"F[jp$\"++k:UCFhipF[\\q-F]ip6&F_ipFd\\qFd\\qFa\\q-F$6#7*F[]qF`]qFe

]qF`^qFe^qFj^qFj]qF[]q-%(SCALINGG6#%,CONSTRAINEDG-%+AXESLABELSG6$%\"xG

%\"yG" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve \+

1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 147 "######################################    Exercice

 8.\n#la n\351phro\357de\nrestart:plot([3*cos(t) - cos(3*t),3*sin(t) -

 sin(3*t), t=-10..10],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 

433 433 {PLOTDATA 2 "6&-%'CURVESG6#7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!

#=7$$!3[H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-

7$$!3WF]t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$

!3^$H-\"pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4

N!#@7$$!3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^F

N7$$!3a8$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$

!3;,jAjpK:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV

$4Hq]EF*$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#G

F*$!3=B,FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$

QN/\"*Hj6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[

Q\\KF*7$$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF

*7$$!3]S>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3

[;@8\"*=**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3

i/%Qt[,64$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373L

Bd^xr))F-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI

[F4*=F*$!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)

\\hRd#F*$!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3O

VDGF*$!3cg:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-

FF*$!3#)fsVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*

$!3Cm%yV9Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*

$\"37ndsPo9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*

y@F*$\"3i37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G

=1X:DF*$\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#

z(pFF*$\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y

@)f<\"y2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3

\"3ph;DN(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3A

d4**e\\[,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"

3P00ZV!yp.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3

#=%GK+r!=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$

!3)[E$eIW'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*

7$$!3sHg!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$

!31B#)R&\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF

*7$$!3w\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$

$!3gQ,fMg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3

=$p5ChhU#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7

jK>^MFF*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/

0tJ.CF*$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!

4#F*$\"3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl

+?F*$!3oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*

$!3tj[oLEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!

4Q,cA^&GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f

))F-7$$!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"

F*7$$!3%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$

$!3wgHL!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a

\\X$H/cY\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z

-b))F-$!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF

-$!3ol8+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$

!3!\\n7x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-

$!31;.701A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!

3LSm-znf,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'

>\\!HRIF*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%

R3#F*7$$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]

%=\"F*7$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=

bT_F-7$$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF

%F=7$$\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF

=7$$\"3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F

-7$$\"3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$

$\"3In'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*

7$$\"3qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$

\"3mwfF&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$

\"3W]plLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$

\"3U]jU1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$

\"3$pB1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3a

mv5ZD'f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3

DL<cc6\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwf

Ga1<`;F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=

#>e_CF*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>

e8kA!GF*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)

yKnFF*$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig

))oX#F*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED

@F*$\"3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,

+#F*$\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F

*$!3mYz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!

3%GtUyS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0

j\\(4z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"y

RcR)3v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1

+=nCF*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*

7$$!3kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$

!3hw1@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3a

ksftY,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_m

d\"F-$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^

(F-$!38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28

F*$!3!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!

3W0d#feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+

$Hpy!4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'

RwQ](\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!

f/(o\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#

fAT\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>

kd<G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F

*$\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*

$\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*

$\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv

#F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF

*$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R

\"F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-

)HfF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!

=F=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!

*fF-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA

\"F*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx

\"F*$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F

*$\"3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-M

WEF*$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF

*$\"3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*

$\"3\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*

$\"3oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$

\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$

\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!

3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG\"\"!F[b

oF[bo-%%VIEWG6$%(DEFAULTGF_bo" 1 2 0 1 10 0 2 6 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 62 "u:=diff(3*cos(t) - cos(3*t),t);v:=diff(3*sin(t) - sin

(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"uG,&*&\"\"$\"\"\"-%$s

inG6#%\"tGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"vG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(*&F'F(-F*6#,$*&F

'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 28 "xs:=dif

f(u,t);ys:=diff(v,t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#xsG,&*&\"

\"$\"\"\"-%$cosG6#%\"tGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(!

\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 88 "simplify(u);simplify(v);simplify(xs);simplify(ys);sim

plify(u^2+v^2);simplify(u*ys-v*xs);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"'\"\"\",&F&!\"\"*&\"\"#F&)-%$cosG6#%\"tGF*F&F&F&-%$sinGF.F&F&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%\"tG\"\"#

F&-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$c

osG6#%\"tGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%\"tG\"\"#F&F

&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-%$

sinG6#%\"tG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#s\"\"\"

)-%$sinG6#%\"tG\"\"#F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 22 

"solve(u=0);solve(v=0);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,

$*&\"\"%!\"\"F#\"\"\"F),$*&F'F(F#F)F(,$*(\"\"$F)F'F(F#F)F),$*(F.F)F'F(

F#F)F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(

\"\"!F'" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) \+

- cos(3*t),t=0,5);taylor(3*sin(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"

\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"

\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - \+

cos(3*t),t=Pi,5);taylor(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++,&%\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"

%F/-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%

#PiG!\"\"!\"%\"\"$-%\"OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*

&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,

y);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,

$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#y1G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 20 "evalf(x1);evalf(y1);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 60 "simplify(3*cos(t) - cos(3*t));simplify(3*sin(t) - sin(3*t));" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$

!\"\"*&F%F&)F'F%F&F&F&F-" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%

\"\"\")-%$sinG6#%\"tG\"\"$F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 44 "plot([x,y],t=0..4*Pi);plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 

"" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"

#F)7$$\"3o#e#[q66RF!#=$\"3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(

3e#F27$$\"3Ya\\5T2Y#z&F/$\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@v

aFF27$$\"3%=$\\!=7cvz'F/$\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ

2GF27$$\"3+\\#Q*3(>wY(F/$\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJG

GF27$$\"3J0kF/T!*R\")F/$\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6

GF27$$\"3!3S>yI4W\"))F/$\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^

:b^FF27$$\"3N#*Q88r;E)*F/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.

y7,D\\#F27$$\"3j'ys9<(><6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='

fh/fFt/#F27$$\"3c#)H3^qX^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:

.=T0^V\"F27$$\"33XyJQ]#3Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3y

Hj\"Ru&[gvF/7$$\"3!QPxJ8,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$

\"3wEg>N/Fa>!#>7$$\"3#)fAvtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"

F2$!3im)>O.O$RuF/7$$\"3E-D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3

w0F(\\@KoW\"F27$$\"31]im>F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3Sf

VS)fqE0#F27$$\"3!G]BEle_-#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4

oEA]$\\#F27$$\"31-qqW3Me@F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\

FF27$$\"3Q7V6$=#*zD#F2$!3YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4

GF27$$\"3\\&=>(3kUCBF2$!3&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF2

7$$\"37!4T\\S6=R#F2$!3ld-5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$

\"3GE+yrr9gCF2$!3kX<(>pGgy#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"

3')H%Q?#3liDF2$!39JHK$o$RwEF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3u

O!)Q6turGF2$!3'z]/@+-;?#F27$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:

'3ns+$F2$!3E!R*=,z2`?F27$$\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-v

IF2$!3l%G:vCHK,#F27$$\"3)fRAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJ

F2$!3>#y'QyU++?F27$$\"3[`v!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F

2$!3oEHR*y/V,#F27$$\"35Am*[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3

I;0]%G#Qb?F27$$\"3-D-))37!pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\

KNklU1AF27$$\"3!yU;Dl3sn$F2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[d

o:@(p#F27$$\"3iNN>!\\\"H'z$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=s

AI$e$)y#F27$$\"3)**3K!4H$e&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(

R]n8#GF27$$\"3)QkqyKu`\"RF2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[

3&**)f#GF27$$\"318!RQ$[<')RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::

+mG)y#F27$$\"3y\"Q2)R`(p0%F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#

*QEF27$$\"3C>Tu^jd)>%F2$!3kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw

?F27$$\"3e!eNOh&[QWF2$!3&)fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"

F27$$\"3kFz7m8-yXF2$!3u)Q'otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$

\"3gv-i=rb<ZF2$\"3@o#=D#R\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$

\"3Bs$**H!*p5%[F2$\"3E\\DR!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F2

7$$\"3')o%yto#ek\\F2$\"37I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw

\"F27$$\"3C\"elvy&4+^F2$\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\")

)H#F27$$\"3i$p_x))3cB&F2$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=

r;(*))\\k#F27$$\"3Cyu=0%\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!

4O*)*)\\>Ey#F27$$\"3bq[!Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"

3o\\/DTuoAGF27$$\"3ujAiA**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$

\"3,'o\"fbTzCGF27$$\"39`U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$

\"3-4(p6*=Q\"z#F27$$\"3UViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$

\"3913c&[jvo#F27$$\"3)RAI!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$

\"3h@F%))=_e?#F27$$\"3)Rps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2

$\"35rNAC6@d?F27$$\"3YzZK)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"

3(3(R!)G]%e,#F27$$\"3xOG4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2

$\"3(>W+NT:,+#F27$$\"3%z/&)fo9;J'F2$\"3mlhDmDU-?F27$$\"3!4B$*pqYiM'F2$

\"3%=n5o))y=,#F27$$\"3'QT,!G(y3Q'F2$\"3O,qe_oLG?F27$$\"3%of4!\\2^:kF2$

\"3S&>QG,R:0#F27$$\"3yif-\"zuZ['F2$\"3N\\[8.\\h;@F27$$\"3qGB/L)QSb'F2$

\"3e@lOoq)H?#F27$$\"3[+**zTq@&z'F2$\"3'p:g@Ue0e#F27$$\"3#*yw)*4oLgoF2$

\"35n#oP%)GSn#F27$$\"3Mda<ylXDpF2$\"3Gvr(*>hv]FF27$$\"3+Z$pAY;!epF2$\"

39pdi$)*G2y#F27$$\"3yNKOYjd!*pF2$\"3)p([l'=SS!GF27$$\"3aCrXIi8BqF2$\"3

5u53N*R*>GF27$$\"3?95b9hpbqF2$\"3$='*>>hGx#GF27$$\"3;_p!3mL$*3(F2$\"3<

VQ7jbdEGF27$$\"3+\"*G127(H7(F2$\"38)H<WbWa\"GF27$$\"3%)H)=Lv3m:(F2$\"3

U9*4KzzPz#F27$$\"3ooZd*HY->(F2$\"3#p_/F<76w#F27$$\"3[Xm3#R@vD(F2$\"3ya

-MexNhEF27$$\"3HA&)f%['zCtF2$\"3eiU#H\"*\\V^#F27$$\"3IgBnP?h!R(F2$\"3-

&*p&*=^hCBF27$$\"3W(>Y2fFkX(F2$\"3waU4'*z%34#F27$$\"3cM+#Q9VA_(F2$\"3G

)yI0%z$f\"=F27$$\"3esQ*ope!)e(F2$\"3vB(G3X*>/:F27$$\"3O(\\l'G'Q<l(F2$

\"3i)>4er%ys6F27$$\"3:ArVg&=ar(F2$\"3_g;:@'3==)F/7$$\"3%pu3A\\)4zxF2$

\"392%[QTT?Z%F/7$$\"3sr.)RUyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3

]*z!)e`J'fNF/7$$\"3)3&G=Q)*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3

gJ\"yQ-)fl6F27$$\"3/I`Q_7gD\")F2$!36yzPm[]K:F27$$\"3S')Hd(plED)F2$!3_y

fy]\">_4#F27$$\"3aW1wU,tz$)F2$!3GFcK/4c0DF27$$\"3GZ41^VcZ%)F2$!3#ozY*p

V/cEF27$$\"3B[7Of&)R:&)F2$!3K>\"[i;X%eFF27$$\"3[+9^jcJ\\&)F2$!3S2'z#Gs

6#z#F27$$\"3'4bhwwKKe)F2$!345=%*opd9GF27$$\"3X,<\"=()\\rh)F2$!3'*ysU\"

3+j#GF27$$\"3q`='f(p1^')F2$!3cK)yG=_y#GF27$$\"3AcZR84!=o)F2$!3(>u'\\6g

,@GF27$$\"3xew#3&[`7()F2$!3KYL?!4(*o!GF27$$\"3Jh0E)yoKu)F2$!3o;2!fOygy

#F27$$\"3%QY$pDF+u()F2$!3#\\*on2N=fFF27$$\"3\"*o#f0gqa$))F2$!3Ufy-u!H)

*o#F27$$\"3?s]Uv%Qp*))F2$!31%[%[!f8Wg#F27$$\"3[[<^n4ul\"*F2$!3mfn-W*op

=#F27$$\"3xC\"3n^r*G#*F2$!3\\)\\?Dd*H5@F27$$\"3/,X!f1-AH*F2$!3C[G*\\aI

<0#F27$$\"3=*o-0M<QK*F2$!3X)e\"[PDCI?F27$$\"3Kx35:EVb$*F2$!3nea%))G^V,

#F27$$\"3Wl!*p*)y/(Q*F2$!3:OK^\"4kU+#F27$$\"3\"=D(HkJm=%*F2$!3+@Smn@6+

?F27$$\"3'4mzdB5<X*F2$!3A4vxKV<-?F27$$\"3Mo?E2tv%[*F2$!3TmE!4b]2,#F27$

$\"3rvWuyV!y^*F2$!3u0Ek-!>d-#F27$$\"33$)oA]9&3b*F2$!3ef#Ghamo/#F27$$\"

3%yp\">$fXph*F2$!3[rf/GOS1@F27$$\"3O9l:O(RIo*F2$!3kTt\"o\"\\$f=#F27$$

\"3p/nyeh^T**F2$!3ID@0vbs(e#F27$$\"368BQPm\"4+\"!#;$!3W<:/_'3No#F27$$

\"3wbf))e;o25F\\^n$!3)\\#eLo/SgFF27$$\"33xxjpT165F\\^n$!3#RMi7Q7%*y#F2

7$$\"3S)f*Q!oYW,\"F\\^n$!3S0ymEa&4\"GF27$$\"3s>99\">Hy,\"F\\^n$!3,['eK

B3U#GF27$$\"3/TK*=q67-\"F\\^n$!3F2jw@6TGGF27$$\"33%=o<YpW-\"F\\^n$!3<a

Zxb\"fK#GF27$$\"3$p7V;AFx-\"F\\^n$!3s;u%R!\\_3GF27$$\"3zp!=:)\\)4.\"F

\\^n$!3/u.QrPt$y#F27$$\"3#G,$RTFCM5F\\^n$!3'o(*)*RP*[[FF27$$\"3a)*G9h#

e2/\"F\\^n$!35m\"45Esak#F27$$\"3U%y#*3yts/\"F\\^n$!3c.H$QW;!)\\#F27$$

\"3c6W*3%o$R0\"F\\^n$!3poCXwpE,BF27$$\"3oQg*3!**fg5F\\^n$!3#o'4o*QR'f?

F27$$\"3#em(*3'HEn5F\\^n$!3#[^P;>2jx\"F27$$\"3'HH**3-ER2\"F\\^n$!3SrJI

(zDfX\"F27$$\"3E++S2R`!3\"F\\^n$!3\"[z@`g&\\26F27$$\"3S22!RzTr3\"F\\^n

$!3o<$RbY\"HatF/7$$\"3s99S!o\\P4\"F\\^n$!3[*>.$)zn[Z$F/7$$\"3.A@!pcd.5

\"F\\^n$\"3**>rC[Fd+[Ffr7$$\"3@GxKG&Hk5\"F\\^n$\"3?TnHFT12TF/7$$\"3QML

v*[,D6\"F\\^n$\"3;,$)eL3uewF/7$$\"3cS*y6Xt&=6F\\^n$\"36`/Vl`326F27$$\"

3uYXg7akC6F\\^n$\"3,3Q!otO$G9F27$$\"3v'y=cc/;8\"F\\^n$\"3%*)))zKmV]w\"

F27$$\"3xEIj=PcQ6F\\^n$\"3Sg1brRch?F27$$\"3ymskrG_X6F\\^n$\"37bnZ\"prD

J#F27$$\"3)p]hY-#[_6F\\^n$\"3MQyU7V]9DF27$$\"3o3\"ySP1(e6F\\^n$\"3SYpT

4Y7_EF27$$\"3A5Z\\B2$\\;\"F\\^n$\"3!ydgnr<#\\FF27$$\"3;6I?)*G/o6F\\^n$

\"3]_N(=>IHy#F27$$\"3#>J6H2b6<\"F\\^n$\"3.X'y6i$42GF27$$\"3o7'>wCnU<\"

F\\^n$\"3'GOp#z,0AGF27$$\"3i8zKA%zt<\"F\\^n$\"3:$\\T[Z2#GGF27$$\"3C'3!

o\\wp!=\"F\\^n$\"3/5BEd!4c#GF27$$\"3')eA.xe,%=\"F\\^n$\"31HD\\+3=9GF27

$$\"3IJWQ/TL(=\"F\\^n$\"3g@4&pNGYz#F27$$\"3#RgO<L_1>\"F\\^n$\"3kG5n'3;

xw#F27$$\"3)*[4W'y)G(>\"F\\^n$\"3k$H.*)Q8^p#F27$$\"3A%HX6CDR?\"F\\^n$

\"3&=@)pw!RLg#F27$$\"3!ooBp(HLH7F\\^n$\"3)p*)4\"fN+1AF27$$\"3+++#*eqjc

7F\\^n$\"3y,++++++?F2-%'COLOURG6&%$RGBG$\"#5!\"\"F(F(-F$6$7]t7$F(F(7$$

\"3qck?EzxZoFfr$\"3=]H,7tT\"G\"!#?7$$\"3M\"HT_eb&p8F/$\"3>f#H.&H%z,\"F

fr7$$\"3;P>'yPLV0#F/$\"3/'QmbQOaR$Ffr7$F-$\"3x#3-%pj\"p\"zFfr7$$\"3;4r

AiTvIRF/$\"3'>EX\\%G#yC#F/7$F4$\"3F.vJ8ts4ZF/7$F>$\"3pWnwagLN()F/7$FR$

\"35d:o+C\\#R\"F27$F`o$\"3!)>UzhR<#*>F27$Fjo$\"3kzVcj*y4h#F27$Fdp$\"3]

plg'\\>'yJF27$F^q$\"3j\\\"3.IXAj$F27$Fcq$\"3%*))*HWUwzy$F27$Fhq$\"3@*H

\\qiKI!RF27$$\"3i\"\\i%4@=u9F2$\"3zG$[\\G)HWRF27$F]r$\"3WncV+mKuRF27$$

\"3>cA*o:?k`\"F2$\"3)*HegfX\"H*RF27$Fbr$\"35'>'QYj$***RF27$$\"3?*pzr7h

(*f\"F2$\"3WU$=\\qo\\*RF27$Fhr$\"3k*Rq_4'exRF27$$\"3U?[K?]?k;F2$\"3!y?

*RsY\"z%RF27$F]s$\"3*)>irL&ph!RF27$Fbs$\"37<%)*3w]xy$F27$Fgs$\"3<RT\\,

htDOF27$Fat$\"3A(fE)fRRtJF27$F[u$\"3\">Y7'oiE4EF27$Feu$\"3#)3pd\"Rm(**

>F27$Fiv$\"36(HkzIq!39F27$F]x$\"3=yH))en)4x)F/7$Fgx$\"3-B:n<%y(oYF/7$$

\"3Q,F8]pO^FF2$\"3]%*4M%>p<?#F/7$F\\y$\"3uC5*\\*[*zd(Ffr7$Fay$\"3!*)*y

D3cLMKFfr7$Ffy$\"3JXdy\"f:wg*F\\\\o7$F`z$\"3gl,0Qg>x6F\\\\o7$Fjz$!3,MS

^f'zB\"o!#E7$Fd[l$!3uv_Geg<C8F\\\\o7$F^\\l$!3<#oHa*f$\\-\"Ffr7$Fc\\l$!

3'f+lr'*R$*Q$Ffr7$Fh\\l$!3ISOAacHpyFfr7$$\"3sgGp))R2YNF2$!3zUtNEv*zV#F

/7$F]]l$!3@!32s#Ri<`F/7$Fg]l$!3[U*3+-=6.*F/7$F[_l$!3=&>p*H2Al8F27$F_`l

$!3'=k'[^\"pJ*>F27$Fi`l$!32sU&\\,&)>k#F27$F^al$!3G0*RBFv(\\JF27$Fcal$!

3KFeX'4P\"pNF27$Fhal$!3]TJvpo(fv$F27$F]bl$!35SrS'*p!G*QF27$$\"33:5D/`!

Hh%F2$!3.#oSB$)f4%RF27$Fbbl$!3)>_$p@@-vRF27$$\"3;)=(\\!=tEo%F2$!3=`;\"

eb/Z*RF27$Fgbl$!3;n*zXuR)**RF27$$\"3K\\]r9`V[ZF2$!3)GkPu()4A*RF27$F\\c

l$!3kc^wjn>tRF27$$\"3_)f/pq\">5[F2$!3hfH(*3r#H%RF27$Facl$!3@JyL$R-;!RF

27$Ffcl$!350(e[$p&py$F27$F[dl$!3j>w&f=*GKOF27$Fedl$!3%*)*oA&>7Q<$F27$F

_el$!3#3#fmJ4y*f#F27$Fiel$!33PVJg&pw+#F27$F]gl$!3Ic1#o'>jJ9F27$Fahl$!3

JGLilajO!*F/7$F[il$!3k4,ksQ^7\\F/7$$\"3yIu'4=7m)eF2$!35!QoXrW^I#F/7$F`

il$!3)G_')o&QPMyFfr7$Feil$!3,ENTR:ZNMFfr7$Fjil$!3;_(e(z1!p2\"Ffr7$Fdjl

$!34ax2x_gW:F\\\\o7$F^[m$!3AtLV\\&H^a*!#C7$Fh[m$\"3@*o\"zaB7,5F\\\\o7$

Fb\\m$\"3)HgEZ&3D(=*F\\\\o7$Fg\\m$\"3Jxg`eD!4@$Ffr7$F\\]m$\"37?[&*=;:h

wFfr7$$\"3996UPziumF2$\"3\"fv&\\#fk8A#F/7$Fa]m$\"3y'o-[$H]/ZF/7$F[^m$

\"3w)>*eOpa(f)F/7$F__m$\"3E%p$4ip*)f8F27$Fc`m$\"3#G)[W(4b\\&>F27$F]am$

\"3)p]Cx\"y*Gd#F27$Fgam$\"3f6PVM$>_8$F27$Fabm$\"3;]a*HicGf$F27$Ffbm$\"

3!4'zPfHPgPF27$F[cm$\"3y>T`xY3')QF27$$\"35MHKE&esu(F2$\"3A%3D%=O6KRF27

$F`cm$\"3o%z\")\\'\\YmRF27$$\"3yfX4e%Q4\"yF2$\"3a?B`<d*)))RF27$Fecm$\"

3?*H\\O)pC**RF27$$\"3u\"*4`x78yyF2$\"35@Vae>]'*RF27$Fjcm$\"37Y74Y0!)yR

F27$$\"3wJAj%)p$)[zF2$\"3Y:07!Q(HYRF27$F_dm$\"3YDV^agF**QF27$Fddm$\"3w

XXjA#QMw$F27$Fidm$\"3W'y>$*)R)fd$F27$F^em$\"3*>%=4sBvIJF27$Fcem$\"3e*

\\')eX'R)e#F27$F]fm$\"3wv&3I+$fl>F27$Fagm$\"3S,=>:W#\\O\"F27$Fehm$\"3s

Vm\\d&QJ*))F/7$F_im$\"3(eFze\"4&36&F/7$$\"3Z4%o9sR8.*F2$\"3KQ#)\\0\"GP

D#F/7$Fdim$\"33)RkmZtEs'Ffr7$Fiim$\"3w9x#>]5e%HFfr7$F^jm$\"3ZzH%y14#R#

*F\\\\o7$Fhjm$\"3\"y6QJTh1L\"F\\\\o7$Fb[n$\"3Q%[/!R')HX\"*F_[p7$F\\\\n

$!3(=)>@+wc:')!#@7$Ff\\n$!3Au+lZ.._zF\\\\o7$F[]n$!3#*eY=nDe'y#Ffr7$F`]

n$!3%*4&RMGRQm'Ffr7$$\"3U5;ZZzF7)*F2$!3u5wQxDEe@F/7$Fe]n$!3I-D%HKBN#[F

/7$F`^n$!3;F$y&[#eu$*)F/7$Fd_n$!3C&))fn/cCU\"F27$Fh`n$!3SEq)H3#f.?F27$

Fban$!3*3&4r!z0:g#F27$F\\bn$!3=_4[1f`mJF27$Ffbn$!3P&>$*[eR1i$F27$F[cn$

!3eAYfO$*R(y$F27$F`cn$!3))z=4[\"R$3RF27$$\"3'41^rtX/4\"F\\^n$!3AtP$G\"

pU]RF27$Fecn$!3!fiXi\"=!)zRF27$$\"3Yo<lBO0(4\"F\\^n$!3we%y7&*Ri*RF27$F

jcn$!3e?Vr\")eh**RF27$$\"37D\\hZNR.6F\\^n$!3QG![94y6*RF27$F_dn$!3%40)*

4]U<(RF27$$\"3IJ0/4bY46F\\^n$!3\"yA\"G9VVTRF27$Fddn$!3rJ_&=a[/!RF27$Fi

dn$!3G-)f(zLc(y$F27$F^en$!3]^kkR-(fj$F27$Fhen$!3%H%42pLjkJF27$Fbfn$!3%

z@XTJBEd#F27$F\\gn$!3.H%\\*4n*3+#F27$F`hn$!3n'4/Y>wZW\"F27$Fdin$!3dE*4

+,&o8#*F/7$F^jn$!3Ks*R')p,>4&F/7$$\"3g!\\M!4\"Hm@\"F\\^n$!3%4\"oiZD\\j

BF/7$Fcjn$!3W3&zhwqN%yFfr7$$\"3>lFU(**ehB\"F\\^n$!3KAR[^pijLFfr7$$\"3S

V=#z,&)HC\"F\\^n$!3UI=R[9L35Ffr7$$\"3i@4UQ5\")\\7F\\^n$!3E8+VN?Ep7F\\

\\o7$Fhjn$!3Y*pub!pNw<!#K-F][o6&F_[oF(F`[oF(-%+AXESLABELSG6$Q\"t6\"Q!F

^[q-%%VIEWG6$;F($\"+iqjc7!\")%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}{PARA 13 "" 1 

"" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7]u7$$\"\"#\"\"!$F

*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;

:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,

Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3

n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3

`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3

c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"

3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"

3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3

Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#o

BjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Y

j$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&p

h!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3

Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/

7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$

$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3

'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3

\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3

[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L

_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2

`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3

H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73C

F/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!

3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3

\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz

?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>

BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$

!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@

6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElT

zF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$

!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YX

qOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"

*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$

F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*

f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw

+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/

7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$

$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$

$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$

\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"

3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"

3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT

$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%

\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3X

A5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"

3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"3

5q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"

36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7

$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$

\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$

$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!

3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$

!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z

4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<

2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[z

pd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2

(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY

!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,

R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F

/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'

o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#

F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3

>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?

\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:t

q\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7

$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$

$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'

QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF

**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*

)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(

ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$

!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$

!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3Q

N8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct

^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZ

W\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=

7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$

$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$

$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG

$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-%%VIEWG6$%(DEFAULTGFj^n" 1 2 

0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "restart:with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "ArcLength( <3*cos(t) - cos(3*t

),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "

Warning, the assigned names <,> and <|> now have a global binding\n" }

}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected names have bee

n redefined and unprotected: *, +, ., D, Vector, diff, int, limit, ser

ies\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"#C" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)):\nCurvature( <3*cos(t) - co

s(3*t),3*sin(t) - sin(3*t)> ):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 12 "simplify(%);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"

\"\"\"\"$F&*&F&F&-%$sinG6#%#t|irG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 71 "###################################################

####################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Re

p\350re de Frenet\nrestart:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t)

;y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&

\"\"$\"\"\"-%$cosG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$

*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),

t):v:=diff(3*sin(t) - sin(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF

'!\"\"*&F&F'-F)6#,$*&F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F

," }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t

|irGF(F(" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(

u/l),simplify(v/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&

\"\"#\"\"\")-%$cosG6#%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simpli

fy(u/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-

%$sinG6#%#t|irGF)-%$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=s

ubs(t=t0,y);\nu0:=subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:

=\nplot([x,y,t=0..4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*

&\"\"%!\"\"%#PiG\"\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&

\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(

F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$

*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F/*&F'F(-F*6#,$*(F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#v0G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6

#,$*(F'F(F.F/F0F(F(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the n

ame changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 257 "b1 := arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.0

5, relative], head_length=[0.1, relative], color=red):\nb2 := arrow( <

x0,y0>, <-v0,u0>,length=[1],width=[0.05, relative], head_length=[0.1, \+

relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" 

}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]

u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l

)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n

#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!

)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\"

>Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=

w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3

GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3

mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3a

KUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg

-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I

\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNt

iLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$

oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F

/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/

$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3

GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Q

j$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*

[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#

y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd

(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G

^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpy

F27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!

3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3

\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SB

ODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*

QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!

3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v!

[EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv

$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$

\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"

3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_v

f-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_

?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*

\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6Q

ZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNG

GF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!

3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!

3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!

384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3im

Ok1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3

i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw

.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$

=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[

Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"

Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw

)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*e

Uh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$

\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3

iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"

3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3

wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3

K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>

Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\

LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2H

fl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\

O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8

$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&

F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F

27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*

F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F

27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3

y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEO

bRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[

_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$

!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3

o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(Q

BJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*

R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)

zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurR

F/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$

$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$

\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!

\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y**

*e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2

#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF

/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!

3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$

!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%

'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99

Fi^n7$$\"+CrU.GFi^nFj^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF

`_n7$$\"+CrUGGFi^n$\"+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNO

GRIDG-F\\^n6&F^^n$\"*++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb

_nFf^n-Fc^n6&7&7$Fh_n$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^n

Fban7$FeanF_an7%7$Fean$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9F

i^nF_`n-F\\^n6&F^^nF+F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+

AXESLABELSG6$Q!6\"Fjbn-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

ccn" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 68 "###################################################

################\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "####

##################################    Exercice 8, suite\nwith(plots):

\npolarplot([cos(t)^2,t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F

*7$$\"3s%RHu\\FC)**!#=$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>

R5oF27$$\"3]h))4k@'f&)*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybf

siD\"F/7$$\"3%RT'z1sP9'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?

K=\\l=F/7$$\"3icbW;/VQ#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPu

M?CF/7$$\"3qu4S\"R*e]()F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@

)y*GF/7$$\"3-`txqLX!>)F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=

iKF/7$$\"3k)[%)fR!oLsF/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!

f%Gm$F/7$$\"3f'H1`6)=-lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4

&z!QF/7$$\"3Qo$3g(>7WdF/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn!

[QF/7$$\"3]fBV;oz\\`F/$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/

7$$\"3/4k(Rp=h&\\F/$\"3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F

/7$$\"3%)H@XTuPsUF/$\"3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`

$F/7$$\"3!yrni9q\"QGF/$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBH

F/7$$\"3!*3VReu\"e(>F/$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,P

e#F/7$$\"3?Ev=2H<u9F/$\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\

@F/7$$\"3yc[c&)y@\\5F/$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx

\"F/7$$\"3c'[t6ES*pqF2$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y

_M\"F/7$$\"3+5&e'eG2!R%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_

(yMu9**F27$$\"30(HI)=!)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`

%4_h1x$F27$$\"3%Q90m!)*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"

3+y%fB<#oPYFdw7$$\"3=bS'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$

\"3!z[8h%H`/C!#B7$$!35QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_

x$\"3!eH_na2wc%Fdw7$$!3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqF

dw$\"3\\%yB!3X?:OF27$$!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2

$\"322%f5T\\!G(*F27$$!3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F

2$\"3Y4`vLxGO8F/7$$!3OEo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i

<594p!)p<F/7$$!39eu4!pJj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm

\"*4\"=A%o@F/7$$!3U,5h\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"

35E%)GGi!Qe#F/7$$!3I=\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$

\"3[?J$>V`V$HF/7$$!3;Nl(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"

3F%[**z_3,`$F/7$$!3wLyG3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=

*QZy\"[o)y$F/7$$!3?I')3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(

ee<Sy)[UQF/7$$!3!fO`.[QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa

#eVy%QF/7$$!3-uI&>?()Qv&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6

m2QF/7$$!33!eoLVMt\\'F/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kO

F/7$$!3z\\![q>(*)GsF/$\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/

7$$!39z?X^(3W>)F/$\"3my20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$

!3CzG4?axd()F/$\"39?aF@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z

`!)=_lON#*F/$\"3'o&)o8/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0

#**))[U#)f*F/$\"3KnV&ezjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!3

7?KrDN\"3&)*F/$\"3Y\"[$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F

27$$!31\"GF3\"*QD)**F/$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLO

URG6&%$RGBGF*F*F*-%%VIEWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 115 "with(VectorCalculus):SetCoordinates( 'polar' );\nA

rcLength( <cos(t)^2,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }

}{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimpli

fy(%) assuming t::real;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the a

ssigned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 

"" {TEXT -1 113 "Warning, these protected names have been redefined an

d unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#-%$IntG6$*$,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F

*F**$),&*(F4F*F,F*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\"

)-%$cosG6#%\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cos

G6#%\"tG\"\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "######################

################    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(

-t)*sin(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 

433 433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)p

JU\"!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3Qi

O??bSn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)

\\,4(48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#

H/1D\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<

$\"3Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt

#FT$\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=

\"F*$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>T

U*>F*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"

\\'4EF*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_

LF*$\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$

F*$\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$

F*$\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*

$\"37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3

'oM[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o

$oT,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[

i->U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd2

2E'FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<V

FT7$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GF

T7$$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$

\"3eI0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7

$$\"3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7

$$\"3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)H

g\\!#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X

&yu)fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$

\"37([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*

!#>$\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<

\"GGrB**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[

t7$$!3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfX

jvFc[l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z

<e.BGFc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"

3&pJn3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc

[l$!3@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::y

zI8Fc[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u9

6KZc-fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"

3Cd>3@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'C

OLOURG6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAUL

TGF^bl" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve

 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp

(-t)*sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, c

omputation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 

"SetCoordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "####################

#################   RAPPELS SUR LES CONIQUES" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 223 "#############################  HYPERBOLE\nresta

rt:with(plots):p:=4:e:=2:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-13*Pi/4

8..13*Pi/48],color=blue):\nph2:=polarplot([p/(1-e*cos(t)),t,t=2*Pi/5..

8*Pi/5],color=black):\ndisplay(ph1,ph2);" }}{PARA 7 "" 1 "" {TEXT -1 

50 "Warning, the name changecoords has been redefined\n" }}{PARA 13 "

" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7jn7$$!3?o`15!

fcF)!#<$\"3\\q\"*HC0eO%*F*7$$!3Wu6$*o&>O,)F*$\"3cQ^KnKjo*)F*7$$!3'RXS*

)o&\\uxF*$\"36CoZ;@GS&)F*7$$!3-K\"Q^RZab(F*$\"3+cYO9lgY\")F*7$$!3aSh(H

/'3atF*$\"3/g#R4gnMy(F*7$$!33GwOg$***RqF*$\"3z7V+Sq?9sF*7$$!3=Uo%=eY[w

'F*$\"3,\"\\WHSr?r'F*7$$!3E`k,$*=o$\\'F*$\"3*[j0OPwK@'F*7$$!3+f9&)zZ-c

iF*$\"3y)G*e\"G+@x&F*7$$!3X#[vv;$*[/'F*$\"3a'HH#HcBw`F*7$$!398h\\edUde

F*$\"3CRT1Ng!4-&F*7$$!3wIG(\\Jl2p&F*$\"3*HdJA0'H,ZF*7$$!39x0l@@5TbF*$

\"3Q'))*o*oY1T%F*7$$!3A*=L+SK4I&F*$\"3=/HiUZ1NRF*7$$!35+3\"zy0N4&F*$\"

3URZoWh;7NF*7$$!3tJ&H%[^m8\\F*$\"3E#*Qpy#yE8$F*7$$!3_q\"R$Q-RiZF*$\"3-

qr1No]+GF*7$$!3Cj_#4]x.j%F*$\"3?_My5x-(\\#F*7$$!385[4;U]IXF*$\"3#[UAxW

MdD#F*7$$!37b\"og?,NV%F*$\"3\\%*\\'f;Hz+#F*7$$!3UZ+L%H/,N%F*$\"3-(>t34

V+y\"F*7$$!3Qe(R$G@9\"G%F*$\"3G!QxRy(yw:F*7$$!3#41Rm,0qA%F*$\"3LL%yvq#

z.9F*7$$!3#oW'H<2$><%F*$\"3'pZ2$[3,57F*7$$!3'G+C,$HPKTF*$\"3akj;%H,V0

\"F*7$$!3)H)>wt2w$4%F*$\"35H@,%e$p6))!#=7$$!3cdK.juolSF*$\"3x^8)p$f(yL

(Fds7$$!3k$RmvY/5/%F*$\"3C4?MapIrdFds7$$!3Sm6\"y)=5BSF*$\"3*Q$pzpTf<VF

ds7$$!3J1fan0(*4SF*$\"32\"3:&em`HGFds7$$!3$4AXuUNF+%F*$\"31PI[\"3j+[\"

Fds7$$!3D/u*4T,++%F*$\"3Qa2s%pf(fL!#?7$$!3_\"y;c)Qp-SF*$!3=B+^(4q(o9Fd

s7$$!3V#z%)p(zl4SF*$!3)[Vji'fm%y#Fds7$$!3#)=6)pi3@-%F*$!3Y!f,U]xHA%Fds

7$$!3Kpk*[;I0/%F*$!3\\z(eQmGtt&Fds7$$!3Wf9UMmGkSF*$!3M>rt$o]tD(Fds7$$!

3wWCC$e3I4%F*$!3!HhsK%43v()Fds7$$!3tT3Uqb-KTF*$!3=8-da<&G0\"F*7$$!3)e=

&R=E1uTF*$!3M>!p\"pn%z@\"F*7$$!3]@FO&)*>qA%F*$!3pnu'3iUQS\"F*7$$!35mqk

+./$G%F*$!3s[@;$36Ee\"F*7$$!3W(G_I0uTN%F*$!3cA,r5kc\"z\"F*7$$!3s33\"eb

v=V%F*$!3d)zo(z^j.?F*7$$!3\"fFz*RA/EXF*$!3P%H\\,;gYC#F*7$$!3EFK'*3&4Jj

%F*$!3pq:?(RpM]#F*7$$!31sa'QsnTw%F*$!3XZRzhh\\/GF*7$$!3S#R)QW*)f7\\F*$

!36!QR8p$QIJF*7$$!3!*fW%4k&=#4&F*$!3'*4*yUBH%4NF*7$$!3wJ>$y,7^I&F*$!3l

sdZ(QcM%RF*7$$!3kX)yN\"ppRbF*$!3wfU\"p;**yS%F*7$$!3;^/+\\WjoeF*$!3$[Z#

y<tEU]F*7$$!3*\\QHV5-@/'F*$!3K1&)zEQ(4P&F*7$$!3AWcotMmNiF*$!3*4T)pB\")

4MdF*7$$!3)>%))eU@:okF*$!3;1)H_'*zg;'F*7$$!36$*48Tn(Gt'F*$!3Ug'eVy%[`m

F*7$$!3ipYp$4BG-(F*$!3+xW\"QRjH=(F*7$$!3g$)y(f'HactF*$!3c#=d%zj!zy(F*7

$$!3#fE$fm$[ub(F*$!3YL*[c!)3-:)F*7$$!3O>.r%4\\fx(F*$!330IFx)*)Ga)F*7$$

!3Zv\"ps@9W,)F*$!3I>fYHX0q*)F*7$F($!3\\q\"*HC0eO%*F*-%'COLOURG6&%$RGBG

$\"\"!F]_lF\\_l$\"*++++\"!\")-F$6$7ao7$$\"3\\%e\"ziz1OKF*$\"3kj)zL6$ff

**F*7$$\"33k6Fm;(3)HF*$\"3xX&y$G.I0&*F*7$$\"3#>Qnz)Go[FF*$\"3CzZ$R*H\"

44*F*7$$\"3*zVgZ*)[l`#F*$\"3Ye$4N\"eJ6()F*7$$\"3/'zW\"[7+UBF*$\"3c_y5G

BBi$)F*7$$\"35j\"[m;iw*>F*$\"3q;SX;7uTxF*7$$\"3(HVq*=#zCq\"F*$\"3qTu+(

R#f1sF*7$$\"35'*o/:z+y9F*$\"3k<E>w%zrz'F*7$$\"3%4$*>]7p%y7F*$\"3j&yq<!

H4JkF*7$$\"3eaMk*)\\)**4\"F*$\"3-%>IaK6;5'F*7$$\"3]LpIgWT%R*Fds$\"3o!p

H$RkL.eF*7$$\"33[(pw0``J'Fds$\"3@mE<-J/D_F*7$$\"3\"\\()4hj#>4QFds$\"3/

$Q\\vTylu%F*7$$\"3DKi7v%)>?<Fds$\"3:X&ouWK1M%F*7$$!3@ZLcX<qPMFcu$\"37P

4u;J7$*RF*7$$!3!*oV/<_(zz#Fds$\"3f@8`Y&3!HMF*7$$!3j#\\d&[[vVZFds$\"3=;

Tvi![T,$F*7$$!3CzZ\")=;6EjFds$\"31OfZ,PggEF*7$$!3qw6Xr9YGwFds$\"3-`0J?

mx`BF*7$$!3C.j&)z>1w')Fds$\"3g[2H_R,#4#F*7$$!3usV@&o*pb&*Fds$\"33d>jGu

Zd=F*7$$!3<G#)yr&H+-\"F*$\"3)Hd$=)H\"ft;F*7$$!31<Cvad%43\"F*$\"3_`d;PQ

n'[\"F*7$$!3>mr^nM+K6F*$\"3JH_f:f9;8F*7$$!3?^x#ec:L<\"F*$\"3!GV:i\"f)[

;\"F*7$$!3QBomqY<07F*$\"3Q\"R.,x,m.\"F*7$$!3?&G3_prqB\"F*$\"3=2=pO,[K*

)Fds7$$!3aPr<oNmf7F*$\"3GSvd^kG#y(Fds7$$!3[1#)ye\"f9G\"F*$\"3>1E@@QN/l

Fds7$$!3]e%R1:ZrH\"F*$\"3D#>Bi:0oT&Fds7$$!3g#f_EGI3J\"F*$\"3q5\"4)pHzg

UFds7$$!3H.\\KG,p?8F*$\"3!pAVnjqy=$Fds7$$!3m8nt<x)yK\"F*$\"3CG>()48N*3

#Fds7$$!3Uq>0-5%=L\"F*$\"3]=a?)*p%H4\"Fds7$$!3_=2)QcKLL\"F*$\"3sv^')QF

0\"[#Fcu7$$!3<`<#\\nj=L\"F*$!3K9l)\\33Y3\"Fds7$$!3%o%3U+(e!G8F*$!3a_Wl

eHAc?Fds7$$!3k(yI$ybB@8F*$!36V-qR*H!=JFds7$$!3*eC>V?#468F*$!3!*Q,\\'f<

dB%Fds7$$!3Wk*fvYEzH\"F*$!37Bq[fhQd`Fds7$$!3oq5fS7)=G\"F*$!3utKHl]LxkF

ds7$$!3!*4TOr2')f7F*$!3aZ<_,QerxFds7$$!3UhjZ)eYeB\"F*$!3y>,&GFM6**)Fds

7$$!3<?JnIf;07F*$!3I#Q\"yO(Qm.\"F*7$$!3#[bw;S*=s6F*$!3A79)Rl5#p6F*7$$!

3-yZ]U)R&H6F*$!3!HOi\\sUZK\"F*7$$!3OqIXyD&>3\"F*$!3?N#4!f'\\M[\"F*7$$!

3B+[Mvz'G-\"F*$!3Y&=98T*>l;F*7$$!3eenfWg\"y`*Fds$!3exm_OdTi=F*7$$!3i`F

*)*[+Sm)Fds$!3Y%p7PUC^4#F*7$$!3D&y$*\\1'*fj(Fds$!3i2uT&*z%>N#F*7$$!3hF

LL6H!fL'Fds$!3m#H.Xjd$eEF*7$$!3zlHp!Rc4r%Fds$!3$=)>p`:I@IF*7$$!3I+`$*y

*H(4GFds$!3[4%e2f`lU$F*7$$\"3S*f[iC&o*z'Fcu$!3uEhg5Of8SF*7$$\"3/Mn-,=S

$p\"Fds$!31g#p!)Ru`L%F*7$$\"3\")>wfY&yAg$Fds$!3$)*4Z\"p2p1ZF*7$$\"3!eB

N%z5&y.'Fds$!3)3^*yN#\\C<&F*7$$\"3i1-!3gT%=!*Fds$!31$Qwtm!>LdF*7$$\"3q

yctg3Cp5F*$!3G:C[_2kWgF*7$$\"33%zw\"*)>Yc7F*$!3[\\Jb'fx0R'F*7$$\"3=(Qq

zClrY\"F*$!3YEr3s?MxnF*7$$\"3A^z4Ec'fq\"F*$!3wKS*pDLH@(F*7$$\"3N3S&eb%

p+?F*$!3Ku\\'*=?AZxF*7$$\"3k/\")otCPWBF*$!3]%4Z/3$\\m$)F*7$$\"32]9UXV[

QDF*$!30<(fm'Qy9()F*7$$\"3YM<j2A4]FF*$!3%G,a!=:V$4*F*7$$\"3%fAKaPW;)HF

*$!3%*=o^Hwn1&*F*7$$\"3<,N=%)z1OKF*$!3u\"z99:$ff**F*-Fi^l6&F[_lF]_lF]_

lF]_l-%%VIEWG6$%(DEFAULTGFbem" 1 2 0 1 10 0 2 9 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 18 "1/3+1/12;1/3-1/16;" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6##\"\"&\"#7" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#8\"#[" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 149 "###########################

##  PARABOLE\nrestart:with(plots):rho:=2:e:=1:\nph:=polarplot([rho/(1-

e*cos(t)),t,t=Pi/4..7*Pi/4],color=black):\ndisplay(ph);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$

7jn7$$\"3=)fbI7F%G[!#<$\"36Df/CrUG[F*7$$\"3g])*z(zO]U%F*$\"3yXpBy;MeYF

*7$$\"3)RK[*3KIeSF*$\"3)>;.GPM\")\\%F*7$$\"3obdo`%HRs$F*$\"3qtJ'y\\?pM

%F*7$$\"3Hvi&>wI#=MF*$\"3%e&oP$e<R?%F*7$$\"3CFt!3aEa%HF*$\"3].tLf&>E(R

F*7$$\"3@\"3%[+vCODF*$\"3cPhj%e#)4w$F*7$$\"3Ec(4.!pmQ@F*$\"3m`%*yPmDVN

F*7$$\"3!3EFH_Rdz\"F*$\"3e(>6[,$4WLF*7$$\"3i+r[H(Gh\\\"F*$\"3wVv80$G)f

JF*7$$\"33K(>S:=YB\"F*$\"3u&)\\$)\\ys*)HF*7$$\"3XuJH'G9h+\"F*$\"3w9Oty

suKGF*7$$\"3U>*Q:O_U/)!#=$\"3sA\"QX#zd'o#F*7$$\"37AiiV*RX)[Fao$\"3T1HF

dU/SCF*7$$\"32\\Qic+OSAFao$\"3bJx>9Ks7AF*7$$\"3'[ojr3-\"o=!#?$\"3bv(\\

/Bn=+#F*7$$!3OfaTHTJ%z\"Fao$\"3%Ru%==[q6=F*7$$!3C$)e8i3[JLFao$\"3MKmbE

+AL;F*7$$!3?J^PV^wkWFao$\"3a5)e&zJ)z[\"F*7$$!3K9.9T'*pRbFao$\"31[!**Hg

4dL\"F*7$$!3v,c4#[>EW'Fao$\"3#owFUgvG>\"F*7$$!3Wv$R8$p#Q<(Fao$\"3uS-Sk

_Bj5F*7$$!3YUAIPRtPxFao$\"3mS6kjpl7&*Fao7$$!3YHWw&\\??I)Fao$\"3L@uEs$4

8C)Fao7$$!3T3$*H4,N,()Fao$\"3&[QS([qN2sFao7$$!3]>\\?I[@'3*Fao$\"3EHE@Y

fxXgFao7$$!3K%e)3NG$HO*Fao$\"3'yH.d*y.[]Fao7$$!3RSLDj[//'*Fao$\"35\\-r

&HC(zRFao7$$!3?\"o[SlGwx*Fao$\"3iV'=Y:CC)HFao7$$!3km[%4>_U!**Fao$\"3o4

%R&)=;q&>Fao7$$!3S'zUfylP(**Fao$\"3p;b??pQC5Fao7$$!2m;hWZ')*****F*$\"3

-&3c=+()fK#Fap7$$!3U)[lyQkT(**Fao$!3OQqPz[d;5Fao7$$!3?!*4<E#fs!**Fao$!

31oqDE-/E>Fao7$$!31s)GKCFsy*Fao$!3jUXSVkM<HFao7$$!3)GEtU!yl3'*Fao$!3%

\\Ufj;uk&RFao7$$!3M>[L`;nw$*Fao$!3aN;f4*3L*\\Fao7$$!3g9VQ0Mm$4*Fao$!3#

)*\\\"=M\\3@gFao7$$!3rp>7$>M[q)Fao$!3cji)QU#o(>(Fao7$$!3;:hAOiN!G)Fao$

!3C0b.Nvr$H)Fao7$$!3%z$)))*p#zvt(Fao$!3kheBS@)H^*Fao7$$!3qCw\\')>*Q:(F

ao$!3!=*>FS&yp1\"F*7$$!3)H<I`wD!*R'Fao$!3V>6YhB;+7F*7$$!3%p;=O!3\\dbFa

o$!3Jhq^9I/L8F*7$$!39zj<sqx9XFao$!3))zHD<eC\"[\"F*7$$!3<OtqhP6+LFao$!3

m>46cm0P;F*7$$!3q]0H5RKt<Fao$!3WW7%p^?S\"=F*7$$\"3/'\\j#fK->d!#@$!3<K7

e?=d+?F*7$$\"3Zqp!p@.QA#Fao$!3f,fH&>E7@#F*7$$\"3s%*\\>41mQ\\Fao$!3yZ#e

=FwWW#F*7$$\"35$>X5K#[D!)Fao$!3GfzKT-=&o#F*7$$\"3#p;R$>^7]7F*$!3/#>L<T

$3+IF*7$$\"31E.&f!G?#\\\"F*$!3k0zbICMdJF*7$$\"3A!*44\"oFmw\"F*$!3fc<G[

ljELF*7$$\"3N`-**R_c,@F*$!3!z%)=nD_A_$F*7$$\"3Q]F'3nf!*[#F*$!3^Fu*y&\\

!et$F*7$$\"3N/$zE\"[t>HF*$!3YYfbKSmfRF*7$$\"3vFL%*>(\\>U$F*$!3>T=G$\\'

o0UF*7$$\"3WUBH!*e(ps$F*$!3%4SRZ#>K[VF*7$$\"31u7b*GF01%F*$!3#3(=PaJ7*

\\%F*7$$\"3a*\\Qw)zDEWF*$!3iI_7^f')eYF*7$$\"3:2xLGrUG[F*$!3=XQBErUG[F*

-%'COLOURG6&%$RGBG\"\"!F__lF__l-%%VIEWG6$%(DEFAULTGFc_l" 1 2 0 1 10 0 

2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 143 "#############################  ELLIPSE\n

restart:with(plots):p:=2:e:=3/4:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-

Pi..Pi],color=black):\ndisplay(ph1);" }}{PARA 7 "" 1 "" {TEXT -1 50 "W

arning, the name changecoords has been redefined\n" }}{PARA 13 "" 1 "

" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$7in7$$!3zUr&G9dG9\"

!#<$\"3A7Z1m$y!)o%!#F7$$!3-Zbb$R<n8\"F*$!3CMgenZgm:!#=7$$!3&QV_.R_77\"

F*$!31k4a)oNi$HF37$$!3g``lrB:#4\"F*$!3#*yM^u'Q5\\%F37$$!3sl(*ojc]\\5F*

$!3u`m.^(=%zgF37$$!3@%RJ)e'f[#**F3$!3Es,CyH]\"p(F37$$!3;(>Pz5`5D*F3$!3

Cb>rk+(4A*F37$$!3K-BWTr(fQ)F3$!31!o]Uv#o%3\"F*7$$!3gjUw*G:TG(F3$!3CF$*

e'HG!e7F*7$$!3BsarJ=wQfF3$!3ZL00yroO9F*7$$!31mY4)ftkC%F3$!3vyTVP7,F;F*

7$$!3$R&H(>kOPW#F3$!3'e/8P#*3-!=F*7$$\"3'3]#Qy\"[Z>\"!#?$!3ajxV/d*3+#F

*7$$\"3z/'*R566NIF3$!3x3FN[+'o?#F*7$$\"3$oE`%R_x-mF3$!3CN<j%4iiS#F*7$$

\"3SeI)[SYC0\"F*$!3Y9fZMd;$e#F*7$$\"3;TY7$*fx@;F*$!3wt(e/-Bvx#F*7$$\"3

i1LCz#o!3AF*$!3\"G$)R!=p&R\"HF*7$$\"3SVcf4LnFIF*$!3#*QKvUh17IF*7$$\"3G

%[tYmp,W$F*$!3XDsI_gqBIF*7$$\"3)*ognB\"oB)QF*$!3nvZ3R3y3IF*7$$\"3u#)oh

#Rx%)R%F*$!3Y]xrth([&HF*7$$\"3oq\\<jOQS\\F*$!3!4ZNlxzN&GF*7$$\"3W-B,UQ

VqaF*$!35%zBe%QL0FF*7$$\"3_Ik.))GN+gF*$!3#)eFW%=T)*\\#F*7$$\"3T,t$f:SO

`'F*$!3wh?Ui9<>AF*7$$\"35X2C#ohA-(F*$!3e,$H\\z!))o=F*7$$\"3m*oUUj*y2uF

*$!3W!*y<'[B%)[\"F*7$$\"3$p!G;!fo0r(F*$!3!RJlwx3)e5F*7$$\"3#3@M,S!oAzF

*$!3A+z[!4:x`&F37$$\"3m(*e)=6Y)**zF*$!3k?MD$375[#!#>7$$\"3blnu6?WIzF*$

\"3aKia4kma_F37$$\"34*3<-vM[r(F*$\"31IO>!oH70\"F*7$$\"391rX_E9AuF*$\"3

?(f0ON4:Z\"F*7$$\"3!y(GMs'4*\\qF*$\"3q\"RC))4%QX=F*7$$\"37aLmyfh\"e'F*

$\"3g%*)[.7w$*=#F*7$$\"3ux`!*>%*=pgF*$\"3O!H_p>W#oCF*7$$\"3wH?n<gz<bF*

$\"3i0P'fqm%*o#F*7$$\"3)*4%*[Zunk\\F*$\"3Q(4f]$z*y%GF*7$$\"31Rdx#[\"4P

WF*$\"3!yL>p?:#\\HF*7$$\"3%G<(\\:'fK$RF*$\"3H**>jWBB0IF*7$$\"3SZ&GjKzW

Z$F*$\"3'y:06JjN-$F*7$$\"3ObF6C%=r/$F*$\"3ZW5+r2<8IF*7$$\"3]NLC$pbT@#F

*$\"3')*)GR;%p]\"HF*7$$\"3Uya?$zP_f\"F*$\"3'3@g#HW!*pFF*7$$\"3?@O/G!>B

0\"F*$\"3uLSxrW6$e#F*7$$\"39AnkSNR'['F3$\"3*fl7y$[Q+CF*7$$\"350:TjL>gG

F3$\"3%o_N+<mf>#F*7$$\"3rz4a)H@)GhFco$\"3T9C(oC(e/?F*7$$!3[N!\\Ho='[BF

3$\"34x\"G.`o'3=F*7$$!3-e&4i0?$)G%F3$\"3b+!>xFnEi\"F*7$$!3#f>wmEmw&fF3

$\"3FKRuH\"pVV\"F*7$$!3g=!=!f\"=iF(F3$\"3GYqdE$p\"f7F*7$$!3'[#zOSkHz$)

F3$\"3u**f,&*=$e3\"F*7$$!3E(z-(y&4`E*F3$\"3![PpB6p9>*F37$$!3/MN8Zxk@**

F3$\"3A-#o'pbd*p(F37$$!3Wg!e!p$o50\"F*$\"3v)zlUoR)GgF37$$!3/I%*zhh]!4

\"F*$\"3-#>\\*>v%Hc%F37$$!3[%4ljYn*>6F*$\"3Gz@pDo2AIF37$$!3=wXQUkvO6F*

$\"3w%)R5_$=;c\"F37$F($!3A7Z1m$y!)o%F--%'COLOURG6&%$RGBG\"\"!Fi^lFi^l-

%%VIEWG6$%(DEFAULTGF]_l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 12 "" 1 "" {TEXT -1 0 "" }}}}{MARK "3 0 0" 0 }

{VIEWOPTS 1 1 0 1 1 1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }



panchish
File Attachment
Cours3d-10.mws


{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{CSTYLE "" -1 261 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

262 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{PSTYLE "Normal" -1 0 1 

{CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }1 1 0 0 0 

0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 {CSTYLE "" -1 -1 "Courier

" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }

{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 

2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Outpu

t" -1 12 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }

1 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" 

-1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 

2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "####################

 COURS 3-2010" }{TEXT -1 0 "" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 262 14 "

Exemple 1.10 :" }{TEXT -1 505 "\nSoit la courbe x(t) = t + (1/t) , y =

 t + 1/(2t^ 2) .\n1) I = R - \{0\}\n2) x'(t) = (t^2-1)/t^2 , y'(t) = (

t^3-1)/t^3\n4) tableau des variations\n5) asymptotes\nLes branches inf

inies sont pour t    \\to  \261\\infty et t \\to 0 . Si t \\to 0 , alo

rs y/x ~ 1/2t ->\\infty. La\ndirection asymptotique est la droite vert

icale x = 0 (axe des y ), et dans les deux cas\nt \\to 0, t < 0, t \\t

o  0, t > 0 , comme x et y tendent vers l\222infini, et que y/x \\to \+

\261\\infty, il y a\nune branche parabolique dans la direction de l

\222axe Oy ." }}{PARA 0 "" 0 "" {TEXT 261 15 "Remarque 1.3 :\n" }

{TEXT -1 565 "La phrase \224branche parabolique\224 est sur cet exempl

e pr\351cise car si t \\to 0 ,\ny ~x^2/2 . La parabole asymptote est y

 = x^2/2 . Si t \\to \2611, on a y ~\030 x donc la direction\nasymptot

ique est y = x . Comme y-x = -1/t + 1/2t^2  on voit que l\222asymptote

 est la droite\ny = x .\n6) points stationnaires\nL\222unique point st

ationnaire est pour t = 1 . On a x''(t) = 2/t^3 , y''(t) = 3/t4 , et x

'''(t) =\n-6/t^4 , y'''(t) = 12/t^5 . Donc (x''(1), y''(1)) = (2, 3) ,

 et (x'''(1), y'''(1)) = (6, 12) vecteur non\nproportionnel \340 (2, 3

) . On a un rebroussement de 1-\350re esp\350ce.\n7) graphe" }}{PARA 

0 "" 0 "" {TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 369 "

######################################    Exercice \n#\351tudier les b

ranches infinies\n\nrestart:with(plots):\na:=1: B1:=plot([t+(1/t), t+1

/(2*t^2), t=-5...-0.2],color=red, scaling =CONSTRAINED\n):\nB2:=plot([

t+(1/t), t+1/(2*t^2), t=0.2..5],color=black):\nB21:=plot([t, t^2/2, t=

-5..5], color=blue):\nB3:=plot([2+2*t, 3/2+3*t, t=-5..5],color=magenta

):\ndisplay(B1, B2, B21, B3);\n\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warn

ing, the name changecoords has been redefined\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 607 607 607 {PLOTDATA 2 "6)-%'CURVESG6$7_o7$$!3;+++++++_!#<$

!3W++++++!)\\F*7$$!3O&QH'e\"['*4&F*$!3[c[gC'4X([F*7$$!3&z-`m-%[7]F*$!3

OLZ%=jwEy%F*7$$!3_utP-zj9\\F*$!3iSMci[MzYF*7$$!3GZx0\")pM;[F*$!3g>s)p5

j_d%F*7$$!3O,V&R8S(=ZF*$!3kL)oGE0;Z%F*7$$!3EyP;>EXGYF*$!3=;k\")*GKaP%F

*7$$!33$p&eX*)=NXF*$!3Usc`AWxvUF*7$$!3MjNU%*=**QWF*$!3#HktJo=E<%F*7$$!

3HSQwy=QVVF*$!3o)3*owUppSF*7$$!3[e-d6xMXUF*$!3WpD))e%4P'RF*7$$!3_o#[>o

\"GfTF*$!37V6<l>DqQF*7$$!3]c+GKLtiSF*$!3#4WH1\\4\\w$F*7$$!3q()H!=5#=mR

F*$!3%=\\#)p,z*eOF*7$$!3i%oe9<UN(QF*$!3webtN4tcNF*7$$!3Iv:Y&p*y*y$F*$!

37)*4#o8CPY$F*7$$!3EeVZELq!p$F*$!3[@@.1T\"HN$F*7$$!3^TCd?(Hsg$F*$!3%GD

7h2Q)eKF*7$$!3h-Y$R\")=2^$F*$!3w^D&y[P\"\\JF*7$$!3nUbs#RoeU$F*$!3W$y%f

-Hw^IF*7$$!3o(p')y'>YLLF*$!39)R(z;XfWHF*7$$!3%=\")G`h1iC$F*$!3,k*RS5w@

%GF*7$$!3uMdN\\_,cJF*$!38\"yf#=I([t#F*7$$!37Wn*H5SS2$F*$!3!QKJo]!)ej#F

*7$$!3?%=%)eXMm)HF*$!3*))3)3[$R&GDF*7$$!3;+\"3Xo&4(*GF*$!3xhZFp(>jT#F*

7$$!3\\x%oGH>.#GF*$!3:'eJBXJzJ#F*7$$!3CpuZ\\mxQFF*$!324PuMz!3@#F*7$$!3

%*>aOR)Qil#F*$!3_EG9`\"G!*4#F*7$$!3AJ[Be'3ud#F*$!3I<r0uiO))>F*7$$!3V#3

>Hw6K]#F*$!3-7u@1D\")z=F*7$$!3DlG:hegBCF*$!3O*z5>G'>d<F*7$$!3-Y8tmz)\\

N#F*$!3.;S@sprW;F*7$$!3]))37!))>`G#F*$!3]gO@,Kh@:F*7$$!3pXdz?x)fA#F*$!

3Q(z\\.>-nS\"F*7$$!3])QkXz!3m@F*$!3i(=&RU'4kF\"F*7$$!3)zW%=-<V:@F*$!3U

(o!e*p#3[6F*7$$!3G@mt(H$yp?F*$!3d/%eMO2h+\"F*7$$!3+=1K>!QT.#F*$!3_U9#z

!))4p&)!#=7$$!36Ib_?\\z>?F*$!3$*>F#H$y%[t(Few7$$!3X<8$Rli*3?F*$!3?a1t[

\"zZ&oFew7$$!3yC5(R=LB+#F*$!3Y0\\\"[qE_&fFew7$$!35=G\"[3+++#F*$!3%R@%o

Z]<%*\\Few7$$!3-8PI[@w-?F*$!3,,e*=NeR$RFew7$$!3()oKoB'3;,#F*$!33?2\"y2

mtx#Few7$$!3>q>`O2ZF?F*$!3QTaSqLp6:Few7$$!3iQv6*[P<0#F*$!31_FH$f[**o*!

#?7$$!3c*QhGl!GC@F*$\"3ECJS#H[=/$Few7$$!3erB8%3B0F#F*$\"3ns'[qHl3,)Few

7$$!3WZm_A\"3vO#F*$\"3RPi\"R4W35\"F*7$$!3)e)p)))>M=\\#F*$\"3WS.WqA]v9F

*7$$!3[6,rp:AkEF*$\"3yAe,:P#[*>F*7$$!3_&[;$*\\qH*GF*$\"3g;!pJ@cFq#F*7$

$!3s,f78o-HIF*$\"3Dho'epC$RJF*7$$!3#f,&z!pKr=$F*$\"3'[!4Z>w%Qm$F*7$$!3

+-V*=&H<sLF*$\"3yQ#>m+WKI%F*7$$!3E$HAFO!f!f$F*$\"3mm7It#yb4&F*7$$!3V%R

&f=!\\Ys$F*$\"3U!pzNhKGg&F*7$$!3)[)>uXF\\sQF*$\"3GSK#\\Hw6='F*7$$!3AGv

d9Y:OSF*$\"3t\\:8Yr#\\%oF*7$$!3\"z8(Qe\")3=UF*$\"3dQ*yo&y>7wF*7$$!3+o

\"fa*>G@WF*$\"3,vM@x,<1&)F*7$$!3CX](*4TT\\YF*$\"3)3`'f'p(*ob*F*7$$!3-y

Zyc-AuZF*$\"3'*\\T!*>KH:5!#;7$$!3?p1-!yiq!\\F*$\"3E%=g)\\.R!3\"Fd_l7$$

!3')[!\\'REq[]F*$\"3Ud/R)e&o^6Fd_l7$F($\"32++++++I7Fd_l-%'COLOURG6&%$R

GBG$\"*++++\"!\")$\"\"!Fj`lFi`l-F$6$7]o7$$\"3;+++++++_F*$\"3%*********

****p7Fd_l7$$\"3!4$)onJO#[]F*$\"3g-b<*[bF>\"Fd_l7$$\"3FIJfC*)=1\\F*$\"

3BzK]*>sD7\"Fd_l7$$\"31J?'3\"**)Hx%F*$\"3G\"Qkty@'e5Fd_l7$$\"3W`g5V<(y

k%F*$\"3'>Cra!R>+5Fd_l7$$\"3[yEtkJ:IXF*$\"39nxaFfwm%*F*7$$\"3YiB)QSF#>
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*F67$$!35pR#*)=\"f9!*F6$!3UwWp/>.W=F-7$$!3x%yKwNS,C\"F-$!3GK\"H))Gm7x#

F-7$$!3\"*Gl!)[7m/:F-$!3/09S<LZ$p$F-7$$!3AViJIF\"*y;F-$!3D%GjltKM^%F-7

$$!3E'3p_-U3z\"F-$!3I;WuA\\43`F-7$$!3L.!o=Yg9%=F-$!3%G!*yb*elngF-7$$!3

p%3GGGMG$=F-$!3I)ylEXrEy'F-7$$!3#\\i#\\Db#Ri\"F-$!3Y&G\\#ocG[\")F-7$$!

3))>T-!*)*G&>\"F-$!3/,H(*f%eq<*F-7$$!3gh&e$*G-hN*F6$!3L$[Pi\")Gf_*F-7$

$!3s2RKPMR$\\'F6$!3W>q'39(Q\"y*F-7$$!3wJ5Y\"zM\"))\\F6$!31YIXfW&H()*F-

7$$!3CqYp/[$yW$F6$!3)pGM4<s*R**F-7$$!3?*)\\*fSqL)=F6$!3GF2`;F@#)**F-7$

$!3yk5dB[DdIF0$!3q\"RBQiK&****F-7$$\"39#y.AQvaM\"F6$!37;!pm+N4***F-7$$

\"3%yd]PN\"R')HF6$!31A4[gn2b**F-7$$\"3*)4?hs4X/YF6$!3wsQRm44#*)*F-7$$

\"3[76i2L>(='F6$!3%)*p](=8@-)*F-7$$\"3=X!p'=hz(>*F6$!3%o)GYQ??V&*F-7$$

\"3Uz7LK$*H#>\"F-$!3%)[aeLL)==*F-7$$\"3f8([>h0#4;F-$!3%e;;.I)Q,#)F-7$$

\"37VO)oQ$=D=F-$!3\\,2\\OLN1pF-7$$\"3Cc&QZY;H%=F-$!3m<TNNhjEhF-7$$\"3g

L!o[\"Q;*y\"F-$!3eaci:93#H&F-7$$\"35;C1`88h;F-$!34/(3jWd_T%F-7$$\"3o$)

Q05Hdd9F-$!3I:G$y&fD4NF-7$$\"3%\\1KGRF/>\"F-$!3c&3G(Qne@EF-7$$\"3!ef')

z.hBb)F6$!3E6&*\\0nHJ<F-7$$\"3KUw5-mg]XF6$!3?l\"H\">Vx-&)F67$$!3VX=o=w

;@dFgx$\"3`D3jNgj+**Fgx7$$!3A**)e[KTuL&F6$\"3msEa[rtk&)F67$$!3jY3*4.w>

6\"F-$\"3sM69))ede;F-7$$!37!G0<#3)>t\"F-$\"3wRmJp@-1CF-7$$!3Q-()yQ)3VQ

#F-$\"3%yrj^y3(*3$F-7$$!3!RN&oxE,`IF-$\"3=$Qe_0,qp$F-7$$!3+cU:C*oEt$F-

$\"3!H%o#)4XXFUF-7$$!3R8kot.57WF-$\"3K#y_'4R3wYF-7$$!3!G)Q!)y0&)z]F-$

\"3\"z8&e'Qm$R]F-7$$!3;;;3av;QiF-$\"3cs'*))oAyyaF-7$$!3sz]FBtJ[sF-$\"3

hy1l(fp\\i&F-7$$!3-MgkT?>NxF-$\"3Y/z=8=t#e&F-7$$!3E4Tot+FT\")F-$\"3#>L

2%*>e`X&F-7$$!3NuQ%)*=a4J)F-$\"39U5-Ju$>O&F-7$$!3#)o87.I%pX)F-$\"3wPA1

(\\T+D&F-7$$!3'\\2#[t%f#y&)F-$\"3L'4vY!Hy?^F-7$$!3U;c,1j-u')F-$\"3%)GA

.l%[`(\\F-7$$!3a]w1$oQ#z()F-$\"3AmxCaU$)yYF-7$$!3o2\"fVyPnz)F-$\"3!yFh

iadAM%F-7$$!3@4#*y:r9C()F-$\"3y\\r>%zgP(RF-7$$!3?I)yG71.c)F-$\"3)f\"*[

'=Q%=e$F-7$$!3z7!4J>x\"3zF-$\"3%=sv(4E23FF-7$$!3we]gc0%G'oF-$\"3QF1N2B

%=&=F-7$$!3VJWw&4#zMbF-$\"3S$Gcp%p=A6F-7$$!3k6D;%)y,XRF-$\"3&H1&o)[l%>

aF67$$!3JF*eQA'z2IF-$\"3)*e=Ct$*\\!4$F67$$!3$*H%**)**yyG?F-$\"3_b#)or'

4qQ\"F67$$!3okt&Rn>:-\"F-$\"3#**pt7U6y[$F07$$\"39uR=U6ChC!#E$\"3(3pfm)

fB>?!#N-%'COLOURG6&%$RGBGF(F($\"*++++\"!\")-%%VIEWG6$%(DEFAULTGFbbn" 

1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "# (Rosace \340 quatre boucle

s)\nrestart: with (plots):polarplot([sin(2*t),t,t=0..2*Pi],color=black

);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has \+

been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 

2 "6%-%'CURVESG6#7cq7$$\"\"!F)F(7$$\"3[?Ir(Ry?O\"!#=$\"3r4RSuo\"=M*!#?

7$$\"3ci_F<#f'zEF-$\"3Mf*HX@hIp$!#>7$$\"3a&Rs7\">dcPF-$\"3YilrHZjzuF67

$$\"30)oI$)fF9u%F-$\"3>tJ[WFkT7F-7$$\"3')zU2.UL5dF-$\"39xFbqq<7>F-7$$

\"3bCe&zl$31lF-$\"3S-C,8gOvEF-7$$\"3X,ue6#p66(F-$\"3QWwi'pR=]$F-7$$\"3

=*pzu9kh](F-$\"3G&RiK,e![VF-7$$\"3amQ\\[XQ&o(F-$\"3MUXch'4*p^F-7$$\"3O

_'o[%))=awF-$\"3f[74KLzJfF-7$$\"3aX_n7RyYuF-$\"3?:/2,2a^lF-7$$\"3aW/B*

fOD3(F-$\"35MNl`_]fqF-7$$\"3a(*>nhE7hlF-$\"3JH!*)[\"[)=W(F-7$$\"3@eI!z

-7%>fF-$\"3%[vjX>`kl(F-7$$\"3#G-F4r2>;&F-$\"3]f]rFUk%o(F-7$$\"3e#)oE<m

nXVF-$\"3nD/BX4N0vF-7$$\"31dG=(eg@^$F-$\"31I(y?/%H<rF-7$$\"3!fF\"o3'Ht

p#F-$\"3ix$=)fwHDlF-7$$\"3.\"oynd0x\">F-$\"3I<k`K(4rr&F-7$$\"3lt'3xlrT

B\"F-$\"3y*\\'>-dlGZF-7$$\"3o_Lp)>N]P(F6$\"3S**pLBUzJPF-7$$\"3k?ojgw*e

e$F6$\"3nxvG?gfTEF-7$$\"31N!>\"f<\"y)*)F0$\"36*G%[7/?O8F-7$$\"35z=6yNt

Ir!#C$!3%3KF!HN@%>\"F07$$\"3Mfu+fXl%Q*F0$!3=%[$4]c<l8F-7$$\"3I&p:9F%4y

OF6$!3W;*\\IhzVn#F-7$$\"3s9SfX^([!zF6$!3CUoh[@@bQF-7$$\"3c.pt'HM0N\"F-

$!3@MT>N\"y<#\\F-7$$\"378A,2\"))y&>F-$!3-V!*=kW&ew&F-7$$\"3lmTTK*=oj#F

-$!3g`Hi*z6>Z'F-7$$\"3C&yp/j#>.NF-$!3t.T'f*R(>6(F-7$$\"3C_s+qgB\"R%F-$

!3*e0<n%*=1_(F-7$$\"3\\`i*)[B)e7&F-$!3Cp(fsQc5o(F-7$$\"3l/dsc=N9eF-$!3

#Q+B91>Jn(F-7$$\"3O/\"fj.'p#='F-$!3-wtyhys$f(F-7$$\"3.I3Iwu4@lF-$!3qBo

r(fZ>Y(F-7$$\"3'>UV$o'fZ#oF-$!3s$)y5#o;0G(F-7$$\"3%G<<+n@#*3(F-$!3g,Rm

ryn_qF-7$$\"3%)[<`+u(*[uF-$!3ArnX&R6sa'F-7$$\"3![Bs/LtTl(F-$!3lQNRjp(=

$fF-7$$\"3=`VB'>/Zo(F-$!3;79'>pZD;&F-7$$\"32q`P(R>3](F-$!33wat(z%\\KVF

-7$$\"3f#3BbaLO7(F-$!3'='QjRG!H_$F-7$$\"3Y()pO:j%Rb'F-$!3]I,P\"*oZIFF-

7$$\"3!e?&fA_(ow&F-$!3Eq>dMtte>F-7$$\"3ThjWrXY.[F-$!3+:Xc!px$y7F-7$$\"

37'R0XV6py$F-$!3ruet\\+#*3wF67$$\"3UWD+5P\\qEF-$!3%*)y]_V*4nOF67$$\"3;

lws_tv(Q\"F-$!3xm'=%fg++(*F07$$\"3mW/X:#fD?'F0$!3mT#HLz9O#>!#A7$$!3#)

\\tZ^%4lJ\"F-$!3ua+kgy6B()F07$$!3+)\\9DzT5l#F-$!3nw`K'>JBh$F67$$!3CUG1

Y<QUPF-$!33>:CEEi>uF67$$!3wOq&*=H!)RZF-$!3_i<NT1pS7F-7$$!3#>m%o4b#Ro&F

-$!31].(\\<f2*=F-7$$!3m>_Ql.;lkF-$!3,g5Ow$z#HEF-7$$!3)HuscB]13(F-$!3W2

Z$f<G7X$F-7$$!3EnKk-*>x[(F-$!3MZZ>qe>&H%F-7$$!3iLcJ\"4^'ywF-$!3+95;!e#

z.^F-7$$!3)[5'3;kwmwF-$!3?*3T$pA%y&eF-7$$!3K.Q:t]IruF-$!32H!\\q@$o,lF-

7$$!3(4;?Fr>,6(F-$!3Ep%R!fl!4.(F-7$$!3k3v=S-YXoF-$!3')o(fw(**RlsF-7$$!

3;whkA2ASlF-$!3Alep$=$\\_uF-7$$!3yq\"Rg=>!*>'F-$!3iiL&[\\x()e(F-7$$!3J

#4cV)3$o#eF-$!3'Qg\\k/u8n(F-7$$!3mk2,^+.(4&F-$!3-5YOnO)yn(F-7$$!3BJ`!3

g)o;VF-$!3SX!3O@=`\\(F-7$$!3#\\Prp1(plMF-$!3+8<'fLd%*3(F-7$$!3jqBrc#*R

OEF-$!3'p\"**oxl`rkF-7$$!34*yk6V3m$>F-$!3aFHDP(\\,u&F-7$$!3:Ad#zZ,RJ\"

F-$!3Y$p*RvYGi[F-7$$!3iRisx))*H\\(F6$!3%R&eIBEsfPF-7$$!3l7,;u`M3LF6$!3

+NW;WJ/SDF-7$$!3YmoSHT/c()F0$!3yq^)*G`(*=8F-7$$!3KQR1\\*4&p=Fb[l$!3s<7

Q+(4Z6'F07$$!3mJ^E\"Q!)4#zF0$\"3eF]Mh0!\\D\"F-7$$!3+A1B-,&))G$F6$\"30,

(4.lRF`#F-7$$!3)z^2P]2cF(F6$\"3*\\,\\:(e/3PF-7$$!3%zQjN;5BE\"F-$\"3ym%

)H>W[wZF-7$$!3#=g$Hh?XV>F-$\"3mCM\\$=V%[dF-7$$!3N=4WA$yvr#F-$\"3AqJxWz

%Ga'F-7$$!3NA(G0\"4O<NF-$\"3n56#y\\n.7(F-7$$!3\"*[#e()>\"*[L%F-$\"3I<*

)=>qk,vF-7$$!3=!zz_cB9:&F-$\"3;X#391VOo(F-7$$!3nJgw0Sw4fF-$\"3)[pf83t

\"ewF-7$$!3_'pUlwjED'F-$\"3%f13,vr:d(F-7$$!37e\"p&)HAyc'F-$\"3c/=$z*GU

QuF-7$$!3]\"o+)>*47&oF-$\"3)z$f6l&H6E(F-7$$!3kt)o-8t!*4(F-$\"3nnD_:m\\

UqF-7$$!3)\\0r$y\"H2X(F-$\"3^'H73@OPa'F-7$$!3UUEN%HeGl(F-$\"35-!G#f(3*

QfF-7$$!3U&RR/PfLo(F-$\"3%\\NB&[#=&[^F-7$$!3))G2s+Te([(F-$\"3MpgQ/_\"[

H%F-7$$!3v\\.T+H?=rF-$\"3cJzR(*op8NF-7$$!3k7`&[7;(plF-$\"3Mu`xE<$*[FF-

7$$!3%p!**z(>b$*z&F-$\"3M>Ebi&Gf)>F-7$$!3+k'H\">4uc[F-$\"3'3CIL:C0J\"F

-7$$!3]Kt)z(eC<QF-$\"3+@bZa,_RxF67$$!3w%Hd\"o!=:n#F-$\"3+!4/*Hg**pOF67

$$!37^'*oXyzd8F-$\"3!z!pj!)yx#G*F07$$\"3A\\E7Gu#3k\"!#E$\"3y$zRWKdhM\"

!#N-%'COLOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGF`\\m" 1 2 0 1 10 0 2 

6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 174 "C1:=plot([t*(1-t^2),t^2*sqrt(1-t^2),t=-1..

1],color=blue, scaling=CONSTRAINED):\nC2:=plot([-t*(1-t^2),-t^2*sqrt(1

-t^2),t=-1..1],color=red, scaling=CONSTRAINED):\ndisplay(C1,C2);" }}

{PARA 13 "" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6'-%'CURVESG6$7cp7

$$\"\"!F)F(7$$!30gWRM!z!>F!#?$\"34[m\"Q%o#Q?&!#>7$$!3tWMO4x.FaF-$\"3A:

5BmbvOtF07$$!3oNb3&>\"*Q7)F-$\"3#Q\"*[KDk!e*)F07$$!3%)>R<ma'43\"F0$\"3

<64\"G337.\"!#=7$$!3***[b=A(z9;F0$\"3'y]jF5)>b7F@7$$!3$=&Q7u6@W@F0$\"3

k#QVU[R/W\"F@7$$!3G')>*H@M)*=$F0$\"33Sj$y)RRU<F@7$$!3s.0#>nJz@%F0$\"3a

I)p>Vyp)>F@7$$!3-Z;0S1gG_F0$\"3I<5DB(*z$>#F@7$$!3y&eFl?Q>A'F0$\"3OXXId

L0tBF@7$$!3w+0\\g9/)>(F0$\"32exg(3!)3`#F@7$$!3%fl#3\"\\2q:)F0$\"3A&G$=

roLrEF@7$$!3OOf)y`>_y*F0$\"3)HRHHo>C)GF@7$$!3@7*y#GTBO6F@$\"3KhM:+7\\f

IF@7$$!3Edz1O%))))G\"F@$\"3^x4&eD@#4KF@7$$!3XdWkSg`O9F@$\"3>O0@QEDOLF@

7$$!35$pY&>jf]<F@$\"3G_\\Nb?RbNF@7$$!3EuZp!)*o,/#F@$\"3_(3lK5U@q$F@7$$

!3oDz>_(=vI#F@$\"3o#pKjdeLz$F@7$$!37)yju#*Q7b#F@$\"3E\\(\\j^^#RQF@7$$!

3/&H:S+G4x#F@$\"3!z2%R3?:[QF@7$$!3YPNfa^QoHF@$\"3'R34C@Im#QF@7$$!3T=Yp

SE5KJF@$\"3MnrZ\"HRQy$F@7$$!3A6$)4=+oxKF@$\"3I%*)y?C>Cs$F@7$$!38#o+`\\

)z4MF@$\"3qO-I!R7@k$F@7$$!3]b&RiI'[BNF@$\"3[DyMc'zta$F@7$$!3XMVu'Q!Q-P

F@$\"3j>d/jL0:LF@7$$!3jyb:L\"*)*3QF@$\"3aLh>/gyZIF@7$$!3qV8v!pN([QF@$

\"3]<9))==H\\FF@7$$!3V8]cZ*3*GQF@$\"3#>0a%\\FcvCF@7$$!3K(4)p&HC&\\PF@$

\"3'o(pLo=pj@F@7$$!3T7`80En8OF@$\"3'zX;32$3a=F@7$$!3))**QyJo2MMF@$\"3a

F3e&>w_c\"F@7$$!3>V\")zDiILKF@$\"3NR/\\P%\\aJ\"F@7$$!3_,H))3`b_HF@$\"3

#pwF6V.%Q5F@7$$!3[G-\"piiGo#F@$\"3BPBc8Q#)R#)F07$$!3sI'*GC=1PBF@$\"3vP

%>/X(48gF07$$!3o+nUCN>1?F@$\"3:[nDhO81VF07$$!3;vLXvI#4i\"F@$\"3QYV!yjz

3u#F07$$!3wwuO(R#oO7F@$\"3!4$z!4YJjc\"F07$$!3U;Jb#[@FA)F0$\"3a&3k*Q$Q9

$oF-7$$!3yK/#f&3kNVF0$\"3Q<`nZ66&)=F-7$$!3C7<QY?yr)*!#@$\"3m=O`ABAX(*!

#C7$$\"3`t%p(ytv-VF0$\"3#)*G5([Yac=F-7$$\"3sDFz7#>^4)F0$\"3\"Gei%y.#*=

mF-7$$\"3e&*fFkO!4@\"F@$\"33/4q^Z<+:F07$$\"3ACk:sj@7;F@$\"3P)\\.Sh$>5F

F07$$\"3)*oYb9**>()>F@$\"3u8g8A>%*=UF07$$\"3Gq4)=)*Q#HBF@$\"3s1rxl([$o

fF07$$\"3%fgXUpm,o#F@$\"3Bud?iRR?#)F07$$\"3#>R(\\ZFClHF@$\"3%R([_]Ce\\

5F@7$$\"3E#f)f?3PLKF@$\"3\"G4]s]@bJ\"F@7$$\"3Ts<U?t/SMF@$\"3I'GSu1aOd

\"F@7$$\"3<P`)G=Q@i$F@$\"3U$\\\\W9i,(=F@7$$\"3W#\\?)4GbZPF@$\"3%)><V*)

4/e@F@7$$\"3JVMT8?sEQF@$\"3OYIx:8EiCF@7$$\"3'>J)4cie[QF@$\"3!p\\R'Ra;c

FF@7$$\"3Jea!z-h!3QF@$\"3#enU$pHO^IF@7$$\"3\\?/1()*)H.PF@$\"3SD1e2mT8L

F@7$$\"3EorD`C%\\_$F@$\"3YLLXT!pfa$F@7$$\"3ZO+%pT#R3MF@$\"3:zn+ur6VOF@

7$$\"3Um0PL%eCF$F@$\"3$\\dS?Yn]s$F@7$$\"3nf)*)pv!)*HJF@$\"3U5G$*Q!fXy$

F@7$$\"3->m/>7BqHF@$\"3\\r\\#pX#GEQF@7$$\"3W.l/8)R`w#F@$\"3Sm3YRYL[QF@

7$$\"3)>6+:IRl`#F@$\"3k(el\"QW_PQF@7$$\"3P!ykoq36J#F@$\"3u!>X!eeH%z$F@

7$$\"3eK#H!4Jcl?F@$\"3Pa9dWuh7PF@7$$\"3eAKQm\"y5y\"F@$\"35%QwJZYKd$F@7

$$\"3+hs>%RIEZ\"F@$\"3#zX8Q6^[O$F@7$$\"36<P&pBvjJ\"F@$\"3s'*)yLpNTB$F@

7$$\"3+gGG10Wa6F@$\"3%>mC0[1%yIF@7$$\"3a+l_5@kn)*F0$\"3YV]l**fH#*GF@7$

$\"39_/J,O%G8)F0$\"3S)4C1qczm#F@7$$\"3GJ$fVc=l<(F0$\"38pNv46dFDF@7$$\"

3\">4xa)G;.iF0$\"3-pP#[!>&)pBF@7$$\"3f#[F!)R!o7_F0$\"3;$4O-r\\2>#F@7$$

\"3!)\\UPN\\(\\?%F0$\"3A.Bnc\\8%)>F@7$$\"3)48\")3L]*zJF0$\"3x(3u%R-$)R

<F@7$$\"3u$*=\"zT5v8#F0$\"3%=`)=IDEQ9F@7$$\"3Y\")[no'H(4;F0$\"3q`T=\\i

F`7F@7$$\"37k-$)H!fv2\"F0$\"3$Hy_%o)3'H5F@7$$\"3#)\\(eHXP#)4)F-$\"3BQ<

*Q/%3W*)F07$$\"3E#)[[0[')4aF-$\"3I\"zP\\\"QBDtF07$$\"3TLU%)HtX5FF-$\"3

CA(\\$zQg&>&F0F'-%'COLOURG6&%$RGBGF(F($\"*++++\"!\")-F$6$7cpF'7$$\"30g

WRM!z!>FF-$!34[m\"Q%o#Q?&F07$$\"3tWMO4x.FaF-$!3A:5BmbvOtF07$$\"3oNb3&>

\"*Q7)F-$!3#Q\"*[KDk!e*)F07$$\"3%)>R<ma'43\"F0$!3<64\"G337.\"F@7$$\"3*

**[b=A(z9;F0$!3'y]jF5)>b7F@7$$\"3$=&Q7u6@W@F0$!3k#QVU[R/W\"F@7$$\"3G')

>*H@M)*=$F0$!33Sj$y)RRU<F@7$$\"3s.0#>nJz@%F0$!3aI)p>Vyp)>F@7$$\"3-Z;0S

1gG_F0$!3I<5DB(*z$>#F@7$$\"3y&eFl?Q>A'F0$!3OXXIdL0tBF@7$$\"3w+0\\g9/)>

(F0$!32exg(3!)3`#F@7$$\"3%fl#3\"\\2q:)F0$!3A&G$=roLrEF@7$$\"3OOf)y`>_y

*F0$!3)HRHHo>C)GF@7$$\"3@7*y#GTBO6F@$!3KhM:+7\\fIF@7$$\"3Edz1O%))))G\"

F@$!3^x4&eD@#4KF@7$$\"3XdWkSg`O9F@$!3>O0@QEDOLF@7$$\"35$pY&>jf]<F@$!3G

_\\Nb?RbNF@7$$\"3EuZp!)*o,/#F@$!3_(3lK5U@q$F@7$$\"3oDz>_(=vI#F@$!3o#pK

jdeLz$F@7$$\"37)yju#*Q7b#F@$!3E\\(\\j^^#RQF@7$$\"3/&H:S+G4x#F@$!3!z2%R

3?:[QF@7$$\"3YPNfa^QoHF@$!3'R34C@Im#QF@7$$\"3T=YpSE5KJF@$!3MnrZ\"HRQy$

F@7$$\"3A6$)4=+oxKF@$!3I%*)y?C>Cs$F@7$$\"38#o+`\\)z4MF@$!3qO-I!R7@k$F@

7$$\"3]b&RiI'[BNF@$!3[DyMc'zta$F@7$$\"3XMVu'Q!Q-PF@$!3j>d/jL0:LF@7$$\"

3jyb:L\"*)*3QF@$!3aLh>/gyZIF@7$$\"3qV8v!pN([QF@$!3]<9))==H\\FF@7$$\"3V

8]cZ*3*GQF@$!3#>0a%\\FcvCF@7$$\"3K(4)p&HC&\\PF@$!3'o(pLo=pj@F@7$$\"3T7

`80En8OF@$!3'zX;32$3a=F@7$$\"3))**QyJo2MMF@$!3aF3e&>w_c\"F@7$$\"3>V\")

zDiILKF@$!3NR/\\P%\\aJ\"F@7$$\"3_,H))3`b_HF@$!3#pwF6V.%Q5F@7$$\"3[G-\"

piiGo#F@$!3BPBc8Q#)R#)F07$$\"3sI'*GC=1PBF@$!3vP%>/X(48gF07$$\"3o+nUCN>

1?F@$!3:[nDhO81VF07$$\"3;vLXvI#4i\"F@$!3QYV!yjz3u#F07$$\"3wwuO(R#oO7F@

$!3!4$z!4YJjc\"F07$$\"3U;Jb#[@FA)F0$!3a&3k*Q$Q9$oF-7$$\"3yK/#f&3kNVF0$

!3Q<`nZ66&)=F-7$$\"3C7<QY?yr)*F\\y$!3m=O`ABAX(*F_y7$$!3`t%p(ytv-VF0$!3

#)*G5([Yac=F-7$$!3sDFz7#>^4)F0$!3\"Gei%y.#*=mF-7$$!3e&*fFkO!4@\"F@$!33

/4q^Z<+:F07$$!3ACk:sj@7;F@$!3P)\\.Sh$>5FF07$$!3)*oYb9**>()>F@$!3u8g8A>

%*=UF07$$!3Gq4)=)*Q#HBF@$!3s1rxl([$ofF07$$!3%fgXUpm,o#F@$!3Bud?iRR?#)F

07$$!3#>R(\\ZFClHF@$!3%R([_]Ce\\5F@7$$!3E#f)f?3PLKF@$!3\"G4]s]@bJ\"F@7

$$!3Ts<U?t/SMF@$!3I'GSu1aOd\"F@7$$!3<P`)G=Q@i$F@$!3U$\\\\W9i,(=F@7$$!3

W#\\?)4GbZPF@$!3%)><V*)4/e@F@7$$!3JVMT8?sEQF@$!3OYIx:8EiCF@7$$!3'>J)4c

ie[QF@$!3!p\\R'Ra;cFF@7$$!3Jea!z-h!3QF@$!3#enU$pHO^IF@7$$!3\\?/1()*)H.

PF@$!3SD1e2mT8LF@7$$!3EorD`C%\\_$F@$!3YLLXT!pfa$F@7$$!3ZO+%pT#R3MF@$!3

:zn+ur6VOF@7$$!3Um0PL%eCF$F@$!3$\\dS?Yn]s$F@7$$!3nf)*)pv!)*HJF@$!3U5G$

*Q!fXy$F@7$$!3->m/>7BqHF@$!3\\r\\#pX#GEQF@7$$!3W.l/8)R`w#F@$!3Sm3YRYL[

QF@7$$!3)>6+:IRl`#F@$!3k(el\"QW_PQF@7$$!3P!ykoq36J#F@$!3u!>X!eeH%z$F@7

$$!3eK#H!4Jcl?F@$!3Pa9dWuh7PF@7$$!3eAKQm\"y5y\"F@$!35%QwJZYKd$F@7$$!3+

hs>%RIEZ\"F@$!3#zX8Q6^[O$F@7$$!36<P&pBvjJ\"F@$!3s'*)yLpNTB$F@7$$!3+gGG

10Wa6F@$!3%>mC0[1%yIF@7$$!3a+l_5@kn)*F0$!3YV]l**fH#*GF@7$$!39_/J,O%G8)

F0$!3S)4C1qczm#F@7$$!3GJ$fVc=l<(F0$!38pNv46dFDF@7$$!3\">4xa)G;.iF0$!3-

pP#[!>&)pBF@7$$!3f#[F!)R!o7_F0$!3;$4O-r\\2>#F@7$$!3!)\\UPN\\(\\?%F0$!3

A.Bnc\\8%)>F@7$$!3)48\")3L]*zJF0$!3x(3u%R-$)R<F@7$$!3u$*=\"zT5v8#F0$!3

%=`)=IDEQ9F@7$$!3Y\")[no'H(4;F0$!3q`T=\\iF`7F@7$$!37k-$)H!fv2\"F0$!3$H

y_%o)3'H5F@7$$!3#)\\(eHXP#)4)F-$!3BQ<*Q/%3W*)F07$$!3E#)[[0[')4aF-$!3I

\"zP\\\"QBDtF07$$!3TLU%)HtX5FF-$!3CA(\\$zQg&>&F0F'-Fcfl6&FeflFfflF(F(-

%(SCALINGG6#%,CONSTRAINEDG-%+AXESLABELSG6%Q!6\"F^bn-%%FONTG6#%(DEFAULT

G-%%VIEWG6$FcbnFcbn" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 61 "plot([s

in(2*t)*cos(t),sin(2*t)*sin(t),t=0..2*Pi],color=blue);" }}{PARA 13 "" 

1 "" {GLPLOT2D 388 388 388 {PLOTDATA 2 "6&-%'CURVESG6#7cq7$$\"\"!F)F(7

$$\"3[?Ir(Ry?O\"!#=$\"3r4RSuo\"=M*!#?7$$\"3ci_F<#f'zEF-$\"3Mf*HX@hIp$!

#>7$$\"3a&Rs7\">dcPF-$\"3YilrHZjzuF67$$\"30)oI$)fF9u%F-$\"3>tJ[WFkT7F-

7$$\"3')zU2.UL5dF-$\"39xFbqq<7>F-7$$\"3bCe&zl$31lF-$\"3S-C,8gOvEF-7$$

\"3X,ue6#p66(F-$\"3QWwi'pR=]$F-7$$\"3=*pzu9kh](F-$\"3G&RiK,e![VF-7$$\"

3amQ\\[XQ&o(F-$\"3MUXch'4*p^F-7$$\"3O_'o[%))=awF-$\"3f[74KLzJfF-7$$\"3

aX_n7RyYuF-$\"3?:/2,2a^lF-7$$\"3aW/B*fOD3(F-$\"35MNl`_]fqF-7$$\"3a(*>n

hE7hlF-$\"3JH!*)[\"[)=W(F-7$$\"3@eI!z-7%>fF-$\"3%[vjX>`kl(F-7$$\"3#G-F

4r2>;&F-$\"3]f]rFUk%o(F-7$$\"3e#)oE<mnXVF-$\"3nD/BX4N0vF-7$$\"31dG=(eg

@^$F-$\"31I(y?/%H<rF-7$$\"3!fF\"o3'Htp#F-$\"3ix$=)fwHDlF-7$$\"3.\"oynd

0x\">F-$\"3I<k`K(4rr&F-7$$\"3lt'3xlrTB\"F-$\"3y*\\'>-dlGZF-7$$\"3o_Lp)

>N]P(F6$\"3S**pLBUzJPF-7$$\"3k?ojgw*ee$F6$\"3nxvG?gfTEF-7$$\"31N!>\"f<

\"y)*)F0$\"36*G%[7/?O8F-7$$\"35z=6yNtIr!#C$!3%3KF!HN@%>\"F07$$\"3Mfu+f

Xl%Q*F0$!3=%[$4]c<l8F-7$$\"3I&p:9F%4yOF6$!3W;*\\IhzVn#F-7$$\"3s9SfX^([

!zF6$!3CUoh[@@bQF-7$$\"3c.pt'HM0N\"F-$!3@MT>N\"y<#\\F-7$$\"378A,2\"))y

&>F-$!3-V!*=kW&ew&F-7$$\"3lmTTK*=oj#F-$!3g`Hi*z6>Z'F-7$$\"3C&yp/j#>.NF

-$!3t.T'f*R(>6(F-7$$\"3C_s+qgB\"R%F-$!3*e0<n%*=1_(F-7$$\"3\\`i*)[B)e7&

F-$!3Cp(fsQc5o(F-7$$\"3l/dsc=N9eF-$!3#Q+B91>Jn(F-7$$\"3O/\"fj.'p#='F-$

!3-wtyhys$f(F-7$$\"3.I3Iwu4@lF-$!3qBor(fZ>Y(F-7$$\"3'>UV$o'fZ#oF-$!3s$

)y5#o;0G(F-7$$\"3%G<<+n@#*3(F-$!3g,Rmryn_qF-7$$\"3%)[<`+u(*[uF-$!3ArnX

&R6sa'F-7$$\"3![Bs/LtTl(F-$!3lQNRjp(=$fF-7$$\"3=`VB'>/Zo(F-$!3;79'>pZD

;&F-7$$\"32q`P(R>3](F-$!33wat(z%\\KVF-7$$\"3f#3BbaLO7(F-$!3'='QjRG!H_$

F-7$$\"3Y()pO:j%Rb'F-$!3]I,P\"*oZIFF-7$$\"3!e?&fA_(ow&F-$!3Eq>dMtte>F-

7$$\"3ThjWrXY.[F-$!3+:Xc!px$y7F-7$$\"37'R0XV6py$F-$!3ruet\\+#*3wF67$$

\"3UWD+5P\\qEF-$!3%*)y]_V*4nOF67$$\"3;lws_tv(Q\"F-$!3xm'=%fg++(*F07$$

\"3mW/X:#fD?'F0$!3mT#HLz9O#>!#A7$$!3#)\\tZ^%4lJ\"F-$!3ua+kgy6B()F07$$!

3+)\\9DzT5l#F-$!3nw`K'>JBh$F67$$!3CUG1Y<QUPF-$!33>:CEEi>uF67$$!3wOq&*=

H!)RZF-$!3_i<NT1pS7F-7$$!3#>m%o4b#Ro&F-$!31].(\\<f2*=F-7$$!3m>_Ql.;lkF

-$!3,g5Ow$z#HEF-7$$!3)HuscB]13(F-$!3W2Z$f<G7X$F-7$$!3EnKk-*>x[(F-$!3MZ

Z>qe>&H%F-7$$!3iLcJ\"4^'ywF-$!3+95;!e#z.^F-7$$!3)[5'3;kwmwF-$!3?*3T$pA

%y&eF-7$$!3K.Q:t]IruF-$!32H!\\q@$o,lF-7$$!3(4;?Fr>,6(F-$!3Ep%R!fl!4.(F

-7$$!3k3v=S-YXoF-$!3')o(fw(**RlsF-7$$!3;whkA2ASlF-$!3Alep$=$\\_uF-7$$!

3yq\"Rg=>!*>'F-$!3iiL&[\\x()e(F-7$$!3J#4cV)3$o#eF-$!3'Qg\\k/u8n(F-7$$!

3mk2,^+.(4&F-$!3-5YOnO)yn(F-7$$!3BJ`!3g)o;VF-$!3SX!3O@=`\\(F-7$$!3#\\P

rp1(plMF-$!3+8<'fLd%*3(F-7$$!3jqBrc#*ROEF-$!3'p\"**oxl`rkF-7$$!34*yk6V

3m$>F-$!3aFHDP(\\,u&F-7$$!3:Ad#zZ,RJ\"F-$!3Y$p*RvYGi[F-7$$!3iRisx))*H

\\(F6$!3%R&eIBEsfPF-7$$!3l7,;u`M3LF6$!3+NW;WJ/SDF-7$$!3YmoSHT/c()F0$!3

yq^)*G`(*=8F-7$$!3KQR1\\*4&p=Fb[l$!3s<7Q+(4Z6'F07$$!3mJ^E\"Q!)4#zF0$\"

3eF]Mh0!\\D\"F-7$$!3+A1B-,&))G$F6$\"30,(4.lRF`#F-7$$!3)z^2P]2cF(F6$\"3

*\\,\\:(e/3PF-7$$!3%zQjN;5BE\"F-$\"3ym%)H>W[wZF-7$$!3#=g$Hh?XV>F-$\"3m

CM\\$=V%[dF-7$$!3N=4WA$yvr#F-$\"3AqJxWz%Ga'F-7$$!3NA(G0\"4O<NF-$\"3n56

#y\\n.7(F-7$$!3\"*[#e()>\"*[L%F-$\"3I<*)=>qk,vF-7$$!3=!zz_cB9:&F-$\"3;

X#391VOo(F-7$$!3nJgw0Sw4fF-$\"3)[pf83t\"ewF-7$$!3_'pUlwjED'F-$\"3%f13,

vr:d(F-7$$!37e\"p&)HAyc'F-$\"3c/=$z*GUQuF-7$$!3]\"o+)>*47&oF-$\"3)z$f6

l&H6E(F-7$$!3kt)o-8t!*4(F-$\"3nnD_:m\\UqF-7$$!3)\\0r$y\"H2X(F-$\"3^'H7

3@OPa'F-7$$!3UUEN%HeGl(F-$\"35-!G#f(3*QfF-7$$!3U&RR/PfLo(F-$\"3%\\NB&[

#=&[^F-7$$!3))G2s+Te([(F-$\"3MpgQ/_\"[H%F-7$$!3v\\.T+H?=rF-$\"3cJzR(*o

p8NF-7$$!3k7`&[7;(plF-$\"3Mu`xE<$*[FF-7$$!3%p!**z(>b$*z&F-$\"3M>Ebi&Gf

)>F-7$$!3+k'H\">4uc[F-$\"3'3CIL:C0J\"F-7$$!3]Kt)z(eC<QF-$\"3+@bZa,_RxF

67$$!3w%Hd\"o!=:n#F-$\"3+!4/*Hg**pOF67$$!37^'*oXyzd8F-$\"3!z!pj!)yx#G*

F07$$\"3A\\E7Gu#3k\"!#E$\"3y$zRWKdhM\"!#N-%'COLOURG6&%$RGBGF(F($\"*+++

+\"!\")-%+AXESLABELSG6$Q!6\"Fc\\m-%%VIEWG6$%(DEFAULTGFh\\m" 1 2 0 1 

10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 84 "# (Rosace \340 trois boucles)\nwith

 (plots):polarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 

1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7

$$\"3fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#

>7$$\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F6

7$$\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"

F-7$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(

*Q=F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,

]_$F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R

\"\\$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#

zv.#>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"

3WRo&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgz

p`b$\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?

:/\"H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$

\"3()oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"

3_g5m%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F

-$\"3sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6

$\"3m%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3

;1%RV#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CA

oxEwQ?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hK

f')prR%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL

2/'F-7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(

F-7$$!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!

3?f:BL6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!

z'e&*QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^H

FPpMF6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R

1b\"F0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD

\"H$F6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&

Qqi'F6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm

0O=\"F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\Mx

Z<F-$!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$

!3kO*)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-

$!3)>W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F

-$!3!pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU

%F6$!32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\Ltj

aF6$\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F

-$\"3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3

Ft@TP#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"

QF*>/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'

f@!4&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-X

qpCcF-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEk

lW&F-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*

\\F-7$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-

7$$!3`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$

$!3WY:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+

IZ@Q_D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3

Q$H(Gr[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3

g_M#\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!

3N#oxho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-

%'COLOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 

2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 45 "######################### folium de Descartes" }

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 271 "restart:with(plots):C1:=p

lot([3*t/(1+t^3),3*t^2/(t^3+1),t=-0.8..10],color=blue, scaling=CONSTRA

INED):\nC2:=plot([t,-1-t,t=-5..5],color=magenta, scaling=CONSTRAINED):

\nC3:=plot([3*t/(1+t^3),3*t^2/(t^3+1),t=-10..-1.2],color=green, scalin

g=CONSTRAINED):\ndisplay(C1, C2\n, C3\n);" }}{PARA 7 "" 1 "" {TEXT -1 

50 "Warning, the name changecoords has been redefined\n" }}{PARA 13 "

" 1 "" {GLPLOT2D 389 389 389 {PLOTDATA 2 "6(-%'CURVESG6$7jo7$$!3#pC&)o

yK!=\\!#<$\"3U)>3&HiUMRF*7$$!3=\")p<Q'fpt%F*$\"3M+aqz+saPF*7$$!3MLIqZu

)zc%F*$\"37lyo(z!=(e$F*7$$!3pa0A(R2*4WF*$\"3%)Hg[V4gIMF*7$$!3]@;m*fl;E

%F*$\"3w#y<R.GRG$F*7$$!3-'Ght!e6\"*RF*$\"3$)G^iQys;IF*7$$!31!QmF$G>]PF

*$\"3#Rl?;tY%zFF*7$$!3io8#*z=2MNF*$\"3Q*)y-4@FnDF*7$$!39)QD4f6*QLF*$\"

3G8/U^_PwBF*7$$!3UZ*z/B:;;$F*$\"3Po^U?Dn.AF*7$$!3ubk.H#e'**HF*$\"3sF[v

8HlY?F*7$$!3F@N)*=rz8FF*$\"3aC\\ZzXvr<F*7$$!3#[.![Go\\oCF*$\"3#3a[Z>n*

Q:F*7$$!3Q!fb)3eiaAF*$\"3!y$e8=eGR8F*7$$!3')H=Rm9]l?F*$\"3)4u`5*H;m6F*

7$$!3'fUZdAd6y\"F*$\"3G?a`l*pT9*!#=7$$!3Jc64>ySQ:F*$\"3i9Q\"GRg,6(Fbp7

$$!3sy=\"=+p[K\"F*$\"3(e/-,A2[W&Fbp7$$!3LI*4x7(*>8\"F*$\"33M0&o%**\\sS

Fbp7$$!3KixaObcYuFbp$\"33l*=\"=FL@=Fbp7$$!3A(H=&Gux!*QFbp$\"3z%HXNP8^.

&!#>7$$!3m7Hj'=VS9#Fbp$\"3))eU,D$[<`\"F\\r7$$!3'=7uQ3)yTSF\\r$\"3Gyt!)

))pLXa!#@7$$\"3_QyP\\\")yM8Fbp$\"3TiXm2zQRf!#?7$$\"3qE#3=y&oqIFbp$\"3!

G(pmF%=k9$F\\r7$$\"3Miirc?uokFbp$\"3\\sT.\"[U#49Fbp7$$\"3GT2$f4*\\S'*F

bp$\"3\"e[Q6j>E@$Fbp7$$\"3.GmU78&o@\"F*$\"3!ReKr\\RoN&Fbp7$$\"3C2/h7e

\\59F*$\"3@J*3P%GC=xFbp7$$\"3e%fjUp&HO:F*$\"3a=#*f7*Q3,\"F*7$$\"3KTV>x

!*z&e\"F*$\"36Tg\"=6r!>7F*7$$\"3Q.Y-L.wo:F*$\"3k70+t*)o&Q\"F*7$$\"3emV

u^))f,:F*$\"3wH2#pR(Q)\\\"F*7$$\"3yeCVmmrb9F*$\"3\"ojaX&*=d`\"F*7$$\"3

gc%z#)4gXS\"F*$\"3OdqjPd%>c\"F*7$$\"3qC))*p]$**\\8F*$\"3%*QpVASMy:F*7$

$\"33_qoeLc$H\"F*$\"3C0[mfgA'e\"F*7$$\"33wqaxJew6F*$\"35;:*3u\")4e\"F*

7$$\"3[sof'=fS1\"F*$\"3%pob\"\\vwa:F*7$$\"3mBta\"Q$f<(*Fbp$\"3e`)o4lR/

_\"F*7$$\"3eeY\"3_(\\q))Fbp$\"3]KrL+Wnz9F*7$$\"3e[hi'R%\\YsFbp$\"3a:g.

!oxvP\"F*7$$\"3i)yiu(GgofFbp$\"3/%QQ9X^UF\"F*7$$\"3<,4&\\r@V+&Fbp$\"3i

R=+\"4%=\"=\"F*7$$\"3uDG6uKn/VFbp$\"3vsCXTd:/6F*7$$\"3&[&)pYCW$ROFbp$

\"3VFKY)Gx?-\"F*7$$\"3YX1Udn([=$Fbp$\"3:9-)\\?@6g*Fbp7$$\"3sE>n(=JEv#F

bp$\"3wj8=5xFe*)Fbp7$$\"3_[uUM@oPCFbp$\"3I4e::7#3X)Fbp7$$\"37T^)Q\"GK

\\@Fbp$\"3?,At#e%z^zFbp7$$\"3^B)*>Gt,>>Fbp$\"3A$Rz8f&QDvFbp7$$\"3m&Q'*

\\x;br\"Fbp$\"3^D>XYPQCrFbp7$$\"3'*3B#fREbb\"Fbp$\"31:kjNfa!z'Fbp7$$\"

3!eL^k<glS\"Fbp$\"3[B2Sm(yEY'Fbp7$$\"3]u1%*3*)>t7Fbp$\"3U6WV%4#4`hFbp7

$$\"33&*[7gt%=<\"Fbp$\"3c=-K%ozh!fFbp7$$\"3e5H%)yBJv5Fbp$\"3%4CY\\zi.m

&Fbp7$$\"3kM8<P<=v)*F\\r$\"3\\,]@g(3mU&Fbp7$$\"3Mfe3\"\\9e6*F\\r$\"3_j

!3wAtb@&Fbp7$$\"3eA5Ppo5h%)F\\r$\"3KThYk=@E]Fbp7$$\"3))\\d!yS\"=8yF\\r

$\"3i?21^PBJ[Fbp7$$\"3==\"ouO)>#H(F\\r$\"3Y_-zUUNoYFbp7$$\"3o!G'[jQC\"

z'F\\r$\"3nA:%*f/-1XFbp7$$\"3-#**zkaZ/Q'F\\r$\"3[D#Qu9\"GoVFbp7$$\"3G'

4[wdkC(fF\\r$\"3A\"4\\GiOpA%Fbp7$$\"3*owUz2-Ki&F\\r$\"3FYJhvB)>5%Fbp7$

$\"3amYoO\"4)*G&F\\r$\"35Z)y\\4t*yRFbp7$$\"3?m#[1yd;*\\F\\r$\"3?$Ha7f

\"flQFbp7$$\"3fbe5r/p0ZF\\r$\"3U[L*R5tNv$Fbp7$$\"3'z&z)31VGX%F\\r$\"3a

R_<WIi^OFbp7$$\"3rRC1iLu9UF\\r$\"3ktEoO#3Hb$Fbp7$$\"3I*3)\\[2'p*RF\\r$

\"33W)[tj>,Y$Fbp7$$\"3h.sC%Gm8\"QF\\r$\"3/S&eku5!zLFbp7$$\"39%yC*H859O

F\\r$\"3)eGMTG'e!H$Fbp7$$\"37:#oDVT.X$F\\r$\"3$3(G4(z9`@$Fbp7$$\"3-<)*

fx)*o(G$F\\r$\"3IzK:/%\\(QJFbp7$$\"3al?<%)y`UJF\\r$\"37A2t\"o%zoIFbp7$

$\"3%o*H+(*H+(*HF\\r$\"33(*H+(*H+(*HFbp-%'COLOURG6&%$RGBG$\"\"!FadlF`d

l$\"*++++\"!\")-F$6$7S7$$!\"&Fadl$\"\"%Fadl7$$!3YLLLe%G?y%F*$\"3YLLLe%

G?y$F*7$$!3OmmT&esBf%F*$\"3OmmT&esBf$F*7$$!3ALL$3s%3zVF*$\"3ALL$3s%3zL

F*7$$!3_LL$e/$QkTF*$\"3_LL$e/$QkJF*7$$!3ommT5=q]RF*$\"3ommT5=q]HF*7$$!

3ILL3_>f_PF*$\"3ILL3_>f_FF*7$$!3K++vo1YZNF*$\"3K++vo1YZDF*7$$!3;LL3-OJ

NLF*$\"3;LL3-OJNBF*7$$!3p***\\P*o%Q7$F*$\"3p***\\P*o%Q7#F*7$$!3Kmmm\"R

Fj!HF*$\"3Kmmm\"RFj!>F*7$$!33LL$e4OZr#F*$\"33LL$e4OZr\"F*7$$!3u*****\\

n\\!*\\#F*$\"3u*****\\n\\!*\\\"F*7$$!3%)*****\\ixCG#F*$\"3%)*****\\ixC

G\"F*7$$!3#******\\KqP2#F*$\"3#******\\KqP2\"F*7$$!39LL3-TC%)=F*$\"3]J

L$3-TC%))Fbp7$$!3[mmm\"4z)e;F*$\"3skmm;4z)e'Fbp7$$!3Mmmmm`'zY\"F*$\"3G

jmmmOlzYFbp7$$!3#****\\(=t)eC\"F*$\"3=****\\(=t)eCFbp7$$!3!ommmh5$\\5F

*$\"3n!ommmh5$\\F\\r7$$!3S$***\\(=[jL)Fbp$!3g1+]7=lj;Fbp7$$!3)f***\\iX

g#G'Fbp$!3,/+]PaR<PFbp7$$!3ndmmT&Q(RTFbp$!3MULLe9EgeFbp7$$!3%\\mmTg=><

#Fbp$!31NL$eR\"3GyFbp7$$!3vDMLLe*e$\\F]s$!3ulmmT5k]**Fbp7$$\"3!=nm\"zR

Qb@Fbp$!3=nm\"zRQb@\"F*7$$\"3_,+](=>Y2%Fbp$!3:++v=>Y29F*7$$\"3summ\"zX

u9'Fbp$!3Znm;zXu9;F*7$$\"3#4+++]y))G)Fbp$!34+++]y))G=F*7$$\"3H++]i_QQ5

F*$!3H++]i_QQ?F*7$$\"3b++D\"y%3T7F*$!3b++D\"y%3TAF*7$$\"3+++]P![hY\"F*

$!3+++]P![hY#F*7$$\"3iKLL$Qx$o;F*$!3iKLL$Qx$oEF*7$$\"3Y+++v.I%)=F*$!3Y

+++v.I%)GF*7$$\"3?mm\"zpe*z?F*$!3?mm\"zpe*zIF*7$$\"3;,++D\\'QH#F*$!3;,

++D\\'QH$F*7$$\"3%HL$e9S8&\\#F*$!3%HL$e9S8&\\$F*7$$\"3s++D1#=bq#F*$!3s

++D1#=bq$F*7$$\"3\"HLL$3s?6HF*$!3\"HLL$3s?6RF*7$$\"3a***\\7`Wl7$F*$!3a

***\\7`Wl7%F*7$$\"3enmmm*RRL$F*$!3enmmm*RRL%F*7$$\"3%zmmTvJga$F*$!3%zm

mTvJga%F*7$$\"3]MLe9tOcPF*$!3]MLe9tOcZF*7$$\"31,++]Qk\\RF*$!31,++]Qk\\

\\F*7$$\"3![LL3dg6<%F*$!3![LL3dg6<&F*7$$\"3%ymmmw(GpVF*$!3%ymmmw(Gp`F*

7$$\"3C++D\"oK0e%F*$!3C++D\"oK0e&F*7$$\"35,+v=5s#y%F*$!35,+v=5s#y&F*7$

$\"\"&Fadl$!\"'Fadl-F]dl6&F_dlFbdlF`dlFbdl-F$6$7[o7$$\"3)H+.I+.I+$F\\r

$!30.I+.I+.IFbp7$$\"3Q\")p$fm&z@JF\\r$!3)>f)*e&\\\">1$Fbp7$$\"3dw_[=I*

4B$F\\r$!32CqQ\"Q$4:JFbp7$$\"3s*=S/7#zgLF\\r$!3WvR!)3m:xJFbp7$$\"3-jE#

pVC&*\\$F\\r$!332NB&Q*=UKFbp7$$\"3=;$G\"ojJYOF\\r$!3S00sH>i4LFbp7$$\"3

kNPM2K$3z$F\\r$!3c2DW7iquLFbp7$$\"3#*48&>?J(\\RF\\r$!3BWd5*)G'[W$Fbp7$

$\"3E@j9,]#[7%F\\r$!3Mr^qu%p0_$Fbp7$$\"3))f4'*ecA6VF\\r$!3o!=A2&fV*f$F

bp7$$\"3\\&zlJF&[;XF\\r$!3q+u&4i`Vo$Fbp7$$\"3=_EAr>p4ZF\\r$!3/GP!QtdDw

$Fbp7$$\"3j6ZO8BWU\\F\\r$!3]FK*[n\"paQFbp7$$\"3kN>S1+*R>&F\\r$!3OaYI4!

*)=&RFbp7$$\"3EfTVX(o]X&F\\r$!3?nLt\\PM]SFbp7$$\"3Z]%f$Rqj4dF\\r$!3wb)

)oM:8WTFbp7$$\"3E_4&zt*HOgF\\r$!3uw'o()4::E%Fbp7$$\"3*e*3*)[y`NjF\\r$!

3?O,#y+KjO%Fbp7$$\"3]yx#yU$e7nF\\r$!37vjj0:+&\\%Fbp7$$\"37$o:IrV_2(F\\

r$!38qI_t(fah%Fbp7$$\"3EU9V<%\\\"3vF\\r$!3ol9H%\\g`v%Fbp7$$\"37aUzLube

zF\\r$!3?`hF#H'z'*[Fbp7$$\"3%QSQLwPLZ)F\\r$!3kza7$H]P0&Fbp7$$\"3#)fCaE

Tf\"**)F\\r$!3RZ=$Q+[r?&Fbp7$$\"3uA?()\\f21'*F\\r$!3aH3(e,vNQ&Fbp7$$\"

3H%QUqv&RJ5Fbp$!3c0t.(\\(=!e&Fbp7$$\"3;#z+mmK'*4\"Fbp$!3E*\\h!4:ljdFbp

7$$\"3=D')4l`G\"=\"Fbp$!3o*>mG#>:wfFbp7$$\"3=v^Za3mv7Fbp$!3\">IDgd1K@'

Fbp7$$\"3q],c]J[z8Fbp$!3Qir`mGckkFbp7$$\"33S'[\\&Qi#\\\"Fbp$!3&[\"eEnv

^GnFbp7$$\"3v3['pZnbj\"Fbp$!3ST#Q+\">&*[qFbp7$$\"3')o:*[]LDy\"Fbp$!3=%

>\\Hn@^O(Fbp7$$\"3'f%)\\li3G'>Fbp$!3ne`M,)Hqt(Fbp7$$\"3?\\)RE8F8:#Fbp$

!3T%ew4&4s4\")Fbp7$$\"3!y]K#*>s4R#Fbp$!37G)oH7DIc)Fbp7$$\"3OBW,'4^fl#F

bp$!3MaNV(o1;/*Fbp7$$\"3C$*y>bvS%)HFbp$!3x._q5wB2'*Fbp7$$\"3a'zm/1e.P$

Fbp$!3k?a*R<hR-\"F*7$$\"3eW6oK?8kQFbp$!3X4%=8U_25\"F*7$$\"3Y_qKM4abWFb

p$!3S'yWdR1z=\"F*7$$\"39If@p2KA_Fbp$!3eZ&*G'Gq[H\"F*7$$\"3.9z`rFA8iFbp

$!3%4+&e@)fbU\"F*7$$\"3km$*y?'G@U(Fbp$!3%4>tut#pw:F*7$$\"3IzS$yq4FO*Fb

p$!3@'>tiE@k!=F*7$$\"3%eg9(RdI_5F*$!3ht`230cQ>F*7$$\"3)o0V+Sj]>\"F*$!3

y>eM`#ot4#F*7$$\"3I#yfFBU$)Q\"F*$!3!fZKRZMvI#F*7$$\"3(fUC)Qf%Rk\"F*$!3

%o]-.$pczDF*7$$\"3e,ka&QSyz\"F*$!3mW<\\&*p2TFF*7$$\"3M=V^5l!)z>F*$!3Gx

HazpWIHF*7$$\"31T')H>'R$)>#F*$!3sj`;wu7cJF*7$$\"3K%**G^y$ylCF*$!3Q9DJs

>TIMF*7$$\"3:#y-j/Tej#F*$!3\"))3nc:)*Rg$F*7$$\"3yEmr)zN#HGF*$!3EF.-]q!

3!QF*7$$\"39i$yx\"G<^IF*$!3bZ&R\"GI.ESF*7$$\"3`hE^(zP&3LF*$!3['GEZn]lG

%F*7$$\"3/Q#>3]O1h$F*$!3[l&o(*)Ql\"f%F*7$$\"3Q'**4\"[;OqRF*$!3i%)HBFFA

a\\F*7$$\"3=H>cO6HxTF*$!3K\"*Gph&4D;&F*7$$\"3;<(f:;2hS%F*$!3W$GfhePER&

F*7$$\"3!4qY>9.0m%F*$!3wV(\\fQ)H[cF*7$$\"3-Z\\0X\\0X\\F*$!33Of1Mf1MfF*

-F]dl6&F_dlF`dlFbdlF`dl-%(SCALINGG6#%,CONSTRAINEDG-%+AXESLABELSG6%Q!6

\"Ffhn-%%FONTG6#%(DEFAULTG-%%VIEWG6$F[inF[in" 1 2 0 1 10 0 2 9 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 95 "#####################     FEUILLE N2 237\n###############

#######################    Exercice 1.\n" }{TEXT 256 11 "Exercice 1." 

}{TEXT -1 186 " D\351terminer les points singuliers de la courbe plane

 d\351finie sur R par\nt \\mapsto (t^2 +t^3, t^4 +t^5). D\351terminer \+

s\222il s\222agit de points de rebroussement de premi\350re\nou de sec

onde esp\350ce." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 47 "restart:plot([t^2+t^3,t^4+t^

5, t=-1.3...1.01]);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6%-%'CURVESG6$7Z7$$!3'*)***********p]!#=$!3!)**********Ho

&)F*7$$!3?^/M\\fc)*QF*$!3#f,2Dj%3)3'F*7$$!3]gSQR!zH*HF*$!3/%=`t`F>N%F*

7$$!396VGF3M%4#F*$!38'*R=0o\\,GF*7$$!34719i!G3J\"F*$!3@lh^\"3tig\"F*7$

$!3zY\\>:a;Wk!#>$!3))yw$eky!3sFD7$$!3bEQ3t*=J@\"FD$!3,%3Z4:P?C\"FD7$$

\"3'3kQO]wbI$FD$\"3UFO5VJ\"[2$FD7$$\"3M'zgEH$>&3(FD$\"3^DK.(eLy$fFD7$$

\"3\"))3!\\0Ky,5F*$\"3(=lL$zs\\BvFD7$$\"3%*>be^6&QA\"F*$\"3Eyxj+3Jc\")

FD7$$\"3Sz\"[,@\"*zH\"F*$\"3#)H\"[Cu.y=)FD7$$\"3as&GWd*ee8F*$\"3C@i50!

f\"*4)FD7$$\"3h#)yb(>;9T\"F*$\"3or>-gR))zyFD7$$\"35]XsZC$)[9F*$\"3[YH'

=t+%evFD7$$\"3W!HrAun6[\"F*$\"3m5YQ91u$p'FD7$$\"3SW0.\\k3k9F*$\"3Ie#)

\\;%\\:q&FD7$$\"3n`Mci@F89F*$\"3Ov&=fH<&eZFD7$$\"3yv+V!*=I;8F*$\"3QV0d

*\\MCn$FD7$$\"3XvX*f9E!47F*$\"3[`7EVnQLGFD7$$\"3))f5Ib`Xi5F*$\"3sITJ.p

9!*>FD7$$\"351,H%pCN>*FD$\"3o6UJ:poz8FD7$$\"3%R?(QJ,h[vFD$\"3$yu9'Gw)=

g)!#?7$$\"3eUaG$>+`(fFD$\"3rO(\\*Q-nH]Ffr7$$\"3+\"p$Rd>!pR%FD$\"3OZaf

\\g)ea#Ffr7$$\"31Qb\"z&3ulIFD$\"3oc(RnA(zn6Ffr7$$\"3,X*R%4YeB=FD$\"3[W

_\"=d@Y*Q!#@7$$\"3=:.k<O(>?)Ffr$\"3(oEAIkT^V(!#A7$$\"3gXu#)*[4nX#Ffr$

\"3%QY%z!)3%*ej!#B7$$\"3&*y9<l3@P*)Fgt$\"3#)3=#R$)f8,)!#G7$$\"3?^*zZf=

,E#Ffr$\"3q\\rNJvG\")[Fgt7$$\"3e#f8v!e_`)*Ffr$\"3CPl(ezBz'))Fat7$$\"3[

SKvJL3#H#FD$\"3M!*e_=tj,YF[t7$$\"3=Ac[r`txWFD$\"3C+-[C*)oz;Ffr7$$\"3=G

UBERAorFD$\"3,j?Zo^]UTFfr7$$\"3w=os%zmr3\"F*$\"3O&p\"4Z%>.;*Ffr7$$\"3?

]d3%=WH]\"F*$\"31&[FD$)>9p\"FD7$$\"3%e!=m=H\\^?F*$\"3nh5\\uU(*QIFD7$$

\"31B*p00zNm#F*$\"3)=a`a%o_c\\FD7$$\"3-n1?bB]4MF*$\"3'4H\"*H`lY&yFD7$$

\"3[0Qc)z`,D%F*$\"3CygjI>e#=\"F*7$$\"3i?bqr;Gb_F*$\"3E!o1mkT5v\"F*7$$

\"3MjOtV10^jF*$\"3w)3#fm<*>[#F*7$$\"3h/wbl_>3wF*$\"3SS_G8\")edMF*7$$\"

3%pzFi-4#)**)F*$\"3'4ytxO$***p%F*7$$\"3a&oW'*>?2/\"!#<$\"37\"z\"=KXJGh

F*7$$\"3**H&fVuit7\"F\\z$\"3%Q)4=7uc)3(F*7$$\"3eu?1,*G%=7F\\z$\"3OZrC!

yHN;)F*7$$\"3C%fgSM4PI\"F\\z$\"3.FhFF)R,B*F*7$$\"3[#)*RS%3o#R\"F\\z$\"

3%fEo([fOS5F\\z7$$\"3g0Bd#o*o\"\\\"F\\z$\"3MwO)yWH\"y6F\\z7$$\"3'pHJ6S

j]f\"F\\z$\"3WW4Ghb*)H8F\\z7$$\"3E\"zu!*)Q<)p\"F\\z$\"3a%*ed\"p7#*[\"F

\\z7$$\"3AS\\@i#Ra!=F\\z$\"3]nK7e#HKm\"F\\z7$$\"3%Q`L;ZHa#>F\\z$\"3y:'

[FuOx'=F\\z7$$\"3#*********4S]?F\\z$\"3Q++5gSh\"4#F\\z-%'COLOURG6&%$RG

BG$\"#5!\"\"$\"\"!Fi]lFh]l-%+AXESLABELSG6$Q!6\"F]^l-%%VIEWG6$%(DEFAULT

GFb^l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve \+

1" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 53 "###########################

###########    Exercice 2." }}{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2

." }{TEXT -1 341 " D\351terminer les points singuliers de l\222astroid

e A (cf. exercice 4, feuille\n1), leur esp`ece, et la tangeante `a l

\222astroide en ces points. V\351rifier que la distance\nentre les poi

nts d\222intersection de la tangente en un point r\351gulier M(\\theta

) \\in A avec\nles axes est constante. En d\351duire une construction \+

g\351om\351rique alternative de\nl\222astroide." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 39 "simplify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "expand(cos(3*t));simplify(cos(3*t)+3*cos(t)-4*cos(t)^

3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG

\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 "" }{MPLTEXT 1 0 43 "\nplot([(sin(t)

)^3, (cos(t))^3, t=0..2*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6%-%'CURVESG6$7in7$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!

#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF

6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F

2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2

$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"['F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*y

F2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*

F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%***

***!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdU

Gs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqX

UzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1SkF2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v

&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!

3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b

,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3

+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&

)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3ePWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H

&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%fV&Gd&)****F27$$!3iwA94X%**)GFeo$!3

3kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwd

Y,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)

eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClF

H%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27

$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27

$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3

#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZ

D))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3g

mp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!

3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!

3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3AQf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3

qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3

Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g

\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3G

MDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_

l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 52 "

taylor( cos(t)^3,t=0, 5 );taylor( sin(t)^3,t=0, 5 );" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"\"\"\"!#!\"$\"\"#F)#\"\"(\"\")\"\"%-%\"OG

6#F%\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"\"\"\"$-%\"OG6

#F%\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 72 "with(VectorCalc

ulus):\nArcLength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, th

e assigned names <,> and <|> now have a global binding\n" }}{PARA 7 "

" 1 "" {TEXT -1 113 "Warning, these protected names have been redefine

d and unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 182 "with(plots):\nn:=3;\nP1:=plot([ cos(t), sin(t),t=

-Pi..Pi], color=green):\nP2:=plot([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), \+

(1/n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }

}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been \+

redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 

13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"

\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*

4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`

')F1$!34lR!f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3E

Tq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh

-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen

*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)***

***!#<7$$\"3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V

'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')

F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF1

7$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$

\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"

34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"3

1&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u

$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"

3)**QqPxng%zF1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3Ab

WQLke[gF1$\"3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE

&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3

#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F1

7$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17

$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!

3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wY

p?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:Z

Cj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSN

b&p!**F1$\"3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$

\"*++++\"!\")F^[l-F$6$7cv7$$!3:LLLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$yd

liGoLF1$!3c^v#\\hXNO\"F17$$!3mag\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q

(HmDj$F1$!3Y,5)Q>3([RF17$$!3AJ8%pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,

0%F1$!37h9s$zSL+'F17$$!3Q(4R<J0*oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1

$!3qT\")zoZ#[W(F17$$!3A(eJ'H\"4,o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!

3#z![\"*fKlx$)F17$$!3y0_ON_7r\\F1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3

a-<'**[SOl)F17$$!3M*Q)z&G#R(*\\F1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#

e.5[&)z[h)F17$$!3\">`cyM=!>\\F1$!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6E

GAI[#)F17$$!3%)*yQ/[\\pQ%F1$!3KoPOS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=

xsF17$$!3N&y-x28XI$F1$!3/ORGR%3zj'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$

!3M%=x<AvNp\"F1$!3u'*=Tpv=$>&F17$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3k

ki$)))y68NFbbl$!3Cp)R;f6!)p$F17$$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3

G>:'>p(y$[#F1$!3(yXMlf**QV#F17$$\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$

\"3#p\\`\\j'QeYF1$!3!\\Wew8YQS\"F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbb

l7$$\"380$ot1f/u'F1$!3;<fQCK>\"['Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RF

bbl7$$\"3>Ds4\"QZfV)F1$!3m+k\\nF'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&o

GO(y#Fcs7$$\"3SH&Q&o1')****F1$!3+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3C

Uj$*o2hpCFcs7$$\"3'*[Pzc7R+&)F1$\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"

3?Ah&*40&R&QFbbl7$$\"3r&))yS_%H6nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1

$\"3\"4Ch#z,V>5F17$$\"377Q1l\"*Q\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVM

F1$\"3;c;\"Hr$z[>F17$$\"37[B]#[$y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q

8F1$\"3'y71#47MzIF17$$\"3;lAMa3AfKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(F

bbl$\"3))3P'\\E*RjWF17$$!3H2RVi09K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$

\"3751\")p0AsfF17$$!3S)RXo1a_M$F1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"

3%*3sX;W2gyF17$$!3Z@MwD5\\J\\F1$\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`

fV&>:[i)F17$$!3s3q#4XI))*\\F1$\"3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3

A\\9AE7@]')F17$$!3))y96rt;n\\F1$\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I

#[/AZ1vO)F17$$!3g8wFMJ5yYF1$\"3usnFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#

3(QuF17$$!3i'fu,H\"ymUF1$\"3#ek#))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;C

ORd*fF17$$!3Ie'pJhU.%QF1$\"3G4yMC#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)

*QF17$$!3%3e1&>BpgMF1$\"3'R!*oQLQOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F

17$$!3N^')G4:0MLF1$!3SG67)Hbq&>Fbbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F

17$$!3Cs)*H/[!oX$F1$!3[@D@N18aDF17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!

3)[\\y/2hMw$F1$!3k)=gz4#))3ZF17$$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3

y%Q>b>TZD%F1$!3Z_.aQy2TnF17$$!3dtjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+

R!HZF1$!3G**e:4-Q$3)F17$$!3Qw'=f#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJ

x\\F1$!3z$fzDG%z=')F17$$!31T0o41^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\

F1$!3Q*yk;\\[`l)F17$$!39S'f947W(\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F

1$!3iVk`xkvX&)F17$$!3/HzqFyn4WF1$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%

z*>oTXqmF17$$!3JBT\\GoQJEF1$!3#f^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1

aw\"*zG&F17$$!3$o`6MP69%))Fbbl$!3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'

H/1=')o%QF17$$\"3W^f(4*>h_7F1$!3U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjH

ui'zoY#F17$$\"3ktZ;<*Gbg$F1$!3_'4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*o

N\"F17$$\"3O<=t9_u*z&F1$!3SoSBQ@@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[t

T'Fbbl7$$\"3rjmwVkyKwF1$!3U;f()>\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w

*H>#Fbbl7$$\"3mEe$*y-]m&*F1$!3t]D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&

=K4\\a%o#!#C7$$\"3(ya<5?'))4'*F1$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1

$\"3**4qP.omW@Fbbl7$$\"3We'RBg_.o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF

1$\"3C[5jaoz&='Fbbl7$$\"3O9\"HY)=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b

)p2\"\\F1$\"3LGE&4%>A+8F17$$\"3;x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3i

g&pG-CIk#F1$\"3#*H*z)RR'*\\BF17$$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$

\"3)H*zZ2kXcSFbbl$\"35ORK^cOiOF17$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$

$!3GW\"o-p/?l\"F1$\"3mpQSaJZf^F17$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3

C#p!=(H-qF$F1$\"3\\Z*>xjr0h'F17$$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e

1H>Qr2**[F1$\"3KqxXdUa-&)F17$$!3W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"

4]Be6*\\F1$\"3MdR')z\"=ak)F17$$!37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3

i$)f$e23f)\\F1$\"3m$*[([u*zM')F17$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$

$!35+vaJc<YZF1$\"3240!=DXS7)F17$$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i

`AnFe1qUF1$\"3;55A?py\"z'F17$$!3j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'o

Py1x$F1$\"3C!>@dM#zYZF17$$!3o%Rn4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(z

W$F1$\"3#H?Z5;l>Y#F17$$!3#G\\&*>K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOL

LF1$!3?AWZ\\=[*H%Fcs7$$!3YFh$QuI)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F

1$!3&RP=DsOwq#F17$$!3\"48<6HoJj$F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]

k'Q/'*)*p4&F17$$!3G_Vd$*eTbSF1$!3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3

_='[$[cNGoF17$$!37'*Q$Hd0A]%F1$!3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%

H!fSFq,)F17$$!318POf(oV([F1$!3r(H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foL

S9i)F17$$!3)*o9TVoq)*\\F1$!3)f$Rm-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp

,l)F17$$!3%*=&o!3Y\\i\\F1$!39$fV@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R7

2&)F17$$!33Jq*o#G=!R%F1$!3X$=lS&*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'

F17$$!3[`\"***)3J0o#F1$!3Z!)e(G>TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17

$$!3em_\\Kz/%**)Fbbl$!3'*fUm47juXF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF

17$$\"3JkAev.*f@\"F1$!37'y=$)*>)G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17

$$\"3I.!ye4uJZ$F1$!3\"zl9B-eW$>F17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$

\"3HSj%H*fCGdF1$!3=mU/Aj_r)*Fbbl7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$

$\"3?OZ+ZX*zs(F1$!3%\\y3Ulo#>PFbbl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl

7$$\"3)e)\\I&\\Pfi*F1$!3%R1(*RiMHU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw

7Q)\\F-7$$\"3aW2wA:\"**f*F1$\"3%H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-O

Oge$\\K1#Fbbl7$$\"3Y?$z>]e6l(F1$\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3

Kl;?h*y!\\lFbbl7$$\"39En)HffTo&F1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$

\"3O'e/=v4zV\"F17$$\"3l*)R)z$))f@NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F

1$\"3Gj/Ak)e)\\CF17$$\"3%=xp%z4(pR\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KP

Fbbl$\"3CnK9E%GOo$F17$$!3v0gZ`R\\LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu

\"F1$\"3s<n_/$[MB&F17$$!3hMlhQ[sLEF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1

$\"3q[>qco*Gs'F17$$!3GCw>^JhvVF1$\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3

cutH\"eJ?\\)F17$$!3[S<)G_Jc&\\F1$\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$

\"3r^>S+6-X')F17$$!3e9Z[Q%3(**\\F1$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1

$\"3^s5PWASJ')F17$$!3!)pf&=Z]'))[F1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$

\"3!Q$\\J!)G,s!)F17$$!3;u?\\BF*=_%F1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1

$\"3K'f%3(>C?(oF17$$!3uJ9F$zS71%F1$\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3

c2Wr)zo)*3&F17$$!3,EAM'Gv2j$F1$\"37%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gB

t6'pQIo#F17$$!3SCr.ne1oLF1$\"3[=&)>m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[

[l6&F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%

%VIEWG6$FfeoFfeo" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 

0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 

"restart:n:=3;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ dif

f(((n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#;\"\"$" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=5;Ln:=ArcLe

ngth( <(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1

)*t))>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the ass

igned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "

" {TEXT -1 113 "Warning, these protected names have been redefined and

 unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#LnG#\"#'*\"#D" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347o

ns de Pascal\n######################################    Exercice 3.\n

" }{TEXT 258 11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de cent

re (1, 0) et de rayon 1.\n\na) D\351terminer une \351quation polaire d

e C.\n\nb) Soit D une droite passant par l\222origine qui coupe C en u

n point P. \nOn construit sur D deux points M et N distincts tels que \+

d(P;M) = d(P;N) = a,\no\371 a est un r\351el strictement positif fix

\351. \nD\351terminer une \351quation polaire de\nl\222ensemble \\Gamm

a_a d\351crit par les points M et N si l\222on varie D (\{\\it lima

\347ons de Pascal\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\in

fty[,\nl'ensemble des points des courbes \\Gamma_a,\n dont la tangente

 est verticale." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 356 "with(pl

ots):P1:=polarplot([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplo

t([2*cos(t)+2,t,t=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=

0..4*Pi],color=blue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=gr

een):\nP5:=polarplot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polar

plot([2*cos(t)-6,t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5,

 P6);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURV

ESG6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)

R@^qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G

*)4\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&R

cG>\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$

\"3WWD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"

333V?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$

\"37l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$

$\"3sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"

3B.^N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$

\"3/Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&

Rq4-B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7

$$\"3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27

$$!3o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$

$!3')3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F

27$$\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$

\"3O7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$

*fQK!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"

3HArG#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a

!ypxgy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$

$\"3'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27

$$\"3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRY

HF27$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F

27$$\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF2

7$$\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F2

7$$!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"

p9#F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZ

D(F27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC

\"F/7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/

7$$\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")

o\"F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22

b<F/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W

<F/7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/

7$$\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"

3yO#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"3

7Qc!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$

$\"3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F2

7$$\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$

\"35@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$

\"3Q\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$

\"3^!\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$

\"3(R_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b'G#*[vu&=DF/$\"3jW1WI5,A7F/7$

$\"313s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3ZG>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F

/7$$\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7

$$\"39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"3-8JG)4h!f:F/$\"32,!>h)**eQ<F

/7$$\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$\"37F;?,/x#>\"F/$\"3i%o.zcznv

\"F/7$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up

\"F/7$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7$$\"3wO)ps<:$y`F2$\"3S9wGtuLh

:F/7$$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/7$$\"3=436/Sui<F2$\"3wNJYK!3S

E\"F/7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)

*=0M(F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F27$$!3!=YF%o@#)z')Fjr$\"31pD:

\\k_g?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=KFdr7$$\"36L,SI;N.9F2$!36$yQx

E=H!=F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%

o\"e$F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F27$$\"3)=I(e[VM!4(F2$!3]iwCVca

=NF27$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF

27$$\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F2

7$$\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"3mGp&G#G,G**F2$!3;)y*f;$pc*oFj

r7$$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$\"3A7#4g(z6Y**F2$\"3o8Sh0IysfF

jr7$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$$\"3cRET.Jba%*F2$\"3)3fU/Df&R=

F27$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F27$$\"3&o1JO#H;.&)F2$\"3WF4Zw62

XGF27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$$\"3eM#oqM6w=(F2$\"35se(*fo\"3

\\$F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$

yNF27$$\"3/\"3Vbd^Q!HF2$\"3(fs9pzX^\"HF27$$\"3x$y;+7A)38F2$\"3K6'y.<s/

r\"F27$$!3ec3$e'*QYf'!#@$!3CD2qI&QU9\"Fdr7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_

RA#F27$$!3q9<I\\Ev\\7F2$!3)*\\P#eu<'oZF27$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLl

uF27$$\"3;hrY*Ql$H\")Fdr$!3v\\ptA,(f,\"F/7$$\"3)>ovl.DSi\"F2$!3)ei0s^L

wC\"F/7$$\"3\"*>W'[L)=:PF2$!3G'[V+Zj'\\9F/7$$\"3>wB*y@;[8&F2$!3?y(oHTQ

qa\"F/7$$\"3;;x.Nf@%p'F2$!3CP5^=SDG;F/7$$\"37%e9p9'os$)F2$!3!ylGMg)Q\"

p\"F/7$$\"3&3Ng.d&p95F/$!3IZu%HE0[t\"F/7$$\"3sS@C0$H%z6F/$!3WOlMPx%ev

\"F/7$$\"3mp&GEQcyM\"F/$!39YracvMf<F/7$$\"3o?B%fqcz^\"F/$!3!G)Gu@%H[u

\"F/7$$\"3i$=2*\\pl(o\"F/$!3GEC0A717<F/7$$\"3qm&zQs\"zl=F/$!3-n'pw7Wql

\"F/7$$\"3&)[\"))H@d&Q?F/$!3G4SuLaj\"e\"F/7$$\"3-$)ycSLZ.AF/$!3Ca\"HzW

)['[\"F/7$$\"3'=)=eLA:eBF/$!35(eBU5oDP\"F/7$$\"3GcBMSq_%\\#F/$!3;xv/N9

6Z7F/7$$\"3\"ebZQoAwh#F/$!3[R2>5%ep5\"F/7$$\"3z^&*p9kxDFF/$!31(Rd=@4n`

*F27$$\"3#f$*4]T@v\"GF/$!3AgQwjc.!*yF27$$\"3au!\\!e7S'*GF/$!3()**R+PBf

:gF27$$\"3#\\)\\l;4l`HF/$!3#))4-Wovv0%F27$$\"3_.)f?tm$))HF/$!3!ya*RH#R

I/#F27$F($\"3?S_sF$[Ap\"!#D-%'COLOURG6&%$RGBG$\")+++!)!\")$\")AR!)\\F^

[n$\")Vyg>F^[n-F$6$7[s7$$\"\"%F*F+7$$\"3ytg@j)[f)RF/$\"3Dg%QxmjPt#F27$

$\"38r8W%y#*R%RF/$\"3DyUN]WaNaF27$$\"3%*zyNr.suQF/$\"3IT-,h$oQ2)F27$$

\"3wt)*e395zPF/$\"3#H))=,,F=1\"F/7$$\"3%)=Mmh_/aNF/$\"3ysqT()4qt9F/7$$

\"3Q<l%RjTGE$F/$\"3PS'R0H0Z$=F/7$$\"3OOR7PEZuIF/$\"3(**=ufA')4,#F/7$$

\"3CgJ++cSrGF/$\"3Ym,;uP#f;#F/7$$\"3Qx]DCgCcEF/$\"3?'3T_;8#)H#F/7$$\"3

`qY2;*><V#F/$\"3_*\\IV4$)oS#F/7$$\"3%=hLUf#3*>#F/$\"3/+hliZy\"\\#F/7$$

\"31Qz4?boi>F/$\"3)HZL@)p$=b#F/7$$\"3;l0-jjSD<F/$\"3G(osX@<re#F/7$$\"3

SC,'zFj+\\\"F/$\"3c3f%y#[0)f#F/7$$\"3!ys<k#=Xg7F/$\"3EO\"pvkKbe#F/7$$

\"3g6$pyvyz.\"F/$\"3[:(4)pIt]DF/7$$\"3k#yTK)Q%*\\#)F2$\"3;k$GU4@]\\#F/

7$$\"3E%=()fECjB'F2$\"37!4d*3b-?CF/7$$\"3=I_e\"GoA(GF2$\"3BYlijJSOAF/7

$$\"3*=%3m]5\\NlFdr$\"3.Q9lHO]1?F/7$$!3Qi,azY+#>#F2$\"3A#Q&z[=hN<F/7$$

!35^cB-0tnPF2$\"3Q)p3s'GB[9F/7$$!3kR\\(3]HJq%F2$\"3Iio@$\\58:\"F/7$$!3

)[EO)yp!***\\F2$\"3`\"QQ85x+r)F27$$!3g(eAlx4_w%F2$\"3$[M(*\\gHo@'F27$$

!3waU4ZDjLTF2$\"3v@@c)Hq;7%F27$$!3p&op2(e:FKF2$\"3#)44gSPYRCF27$$!350H

PUDkDAF2$\"3Kpt)31/nC\"F27$$!3om6h\"[/0R\"F2$\"3(Q``2&fS>dFjr7$$!3k9'>

!y*fc(pFjr$\"3GK>\"[<4%H>Fjr7$$!3?3TQo\\R&y\"Fjr$\"3#)z6cq2x7CFdr7$$!3

knFKU$[hU\"!#B$!3e/Fc*eGJq\"!#E7$$!3CBu?kHmj=Fjr$!3#=VTK5\\Wd#Fdr7$$!3

MIi8;vu\\rFjr$!3eIwyZa`/?Fjr7$$!3o)>\\o$*QO[\"F2$!3)344C*eC^jFjr7$$!3!

HE,#*fc'3CF2$!3))3_q3R]H9F27$$!3'\\[3/f2.G$F2$!3mRxy4I6=DF27$$!3y\"3;,

*3:tSF2$!35&[YE/-'zRF27$$!3Yt$zD(4DgZF2$!3#))yPOcQ>>'F27$$!3]/@,&Qb&)*

\\F2$!3#y7/$4()zc))F27$$!3b7F\"zrO(HZF2$!3aL&)\\;q7Q6F/7$$!3edOUia^YRF

2$!3R2v>x'GYS\"F/7$$!3%y<*))zwM?BF2$!3NN!GICgkr\"F/7$$\"3USnAls'*Q5Fjr
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?1%=?O.%F/7$$\"3-`E@9O>:eF/$!35w1^Wsu%Q$F/7$$\"3#o\"zAAGu,jF/$!3oU=^]Y

#\\m#F/7$$\"3o'oe&eGMpmF/$!3'=%fLepkn=F/7$$\"3=I<kLJV;pF/$!3&oa*o>ZW,&
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y&)po5mARF/$!3G*H\"QdM;-6F/7$$!32m_'H*)\\.r$F/$!3%R6y#z/M'3#F/7$$!3Vaw
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HF/$!3%pr&opVZ*y$F/7$$!3#**yO=`Q+\\#F/$!3o6qr\"f)fTVF/7$$!3Sq52,WQx>F/
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nFdF/7$$\"3_]RwW?o^_F/$!3)[27>H%[O_F/7$$\"33gh\\(p6\"fgF/$!3QH(QW$))=!
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[3$F/7$$\"3i$yT'R&p(QmF/$\"3!eQn)3m,SRF/7$$\"36#oSW)*>y,'F/$\"3wK0n(y^

&>YF/7$$\"3%)o@6V(o[J&F/$\"3!yA!e?6!G>&F/7$$\"3SfTvjE()*R%F/$\"3%)=\\Q
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F/7$$\"3'\\j.]/\"pRgF/$!3Q')GM<>z)f%F/7$$\"3WA%=Dp?gn'F/$!3A\\Tg7JC#*Q

F/7$$\"3M0Y=l#RwC(F/$!3pp8)H][$3IF/7$$\"3SSu(eA(fowF/$!3)H-/JP1@.#F/7$
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$$\"3-L(y)R&e2#zF/$\"3%Q5YrXAR+\"F/7$$\"3uK]:TNbqwF/$\"3Sj?4gDEE?F/7$$
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-%%VIEWG6$%(DEFAULTGF\\bw" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 168 "Exercice 4. Etudier les b

ranches in\034nies des courbes planes d\351\034nies par :\n1) t \\mars

to ( t^2/(t-1) , t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1

/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "####

##################################    Exercice 4,1).\n#\351tudier les \+

branches infinies\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5.

.-1.01],color=red):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\n

B2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot

([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1

), t=1.1..10],color=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..1

0):\nB:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote obliqu

e\ndisplay(B1,B2,B3, B);\ndisplay(B11,B21,B31);\n#####################

###########################################\n\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6(-%'CURVESG6$7hn7$$!3'pmmmmmm;%!#<
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/Q\">JF*$!3&HnhZQ'*>t#F-7$$!3!y())=+%p$RIF*$!31B.-x6%**z#F-7$$!3/&)fDm

\"Qq'HF*$!3w6;,u?\"['GF-7$$!3]\"GQ14o6)GF*$!3w%[B'3x@YHF-7$$!3B%)\\\"=

-\\&3GF*$!3o/AWs47>IF-7$$!3uB31hrACFF*$!3\\_#HWz/*3JF-7$$!3#yO%3H8t\\E

F*$!3'*o?`')[E$>$F-7$$!31PMZ\\9;oDF*$!3/i<SVJj\"H$F-7$$!3'3m+4Ac1\\#F*

$!3%*pY[t>`\"R$F-7$$!3![sp^it*4CF*$!3_&HZgM^H]$F-7$$!3tF1fi\"fgL#F*$!3

Zf+.HWW7OF-7$$!3Uhe;\"fMlD#F*$!3#=-/#=V9RPF-7$$!3yNX.-t;u@F*$!39]3$43f

8)QF-7$$!3i1y>l^n-@F*$!3Re)>NU!3:SF-7$$!3(obI\\Q%pD?F*$!3Yf(\\.Z`7<%F-

7$$!3/Dg1wjVY>F*$!3QGF43E=ZVF-7$$!3]cVXGF=p=F*$!3)eT4Bc$zNXF-7$$!3uG\\

^4Js%z\"F*$!3q#Hxv'3EOZF-7$$!3%Gs26+/Cr\"F*$!3m%)fP4\\4$)\\F-7$$!3@<^+

@)z(Q;F*$!3w4@ZFpbI_F-7$$!3eYD!\\=d0c\"F*$!3t>G0da'o_&F-7$$!3m*oa*Qv/!

\\\"F*$!3H#)oYp]sHeF-7$$!3O-*Qi*))R89F*$!3w(Q1V<sk?'F-7$$!3.K@/%4H<M\"

F*$!3LLa#=trYh'F-7$$!3a^[j_.Kn7F*$!30(Rim-1;6(F-7$$!3UQuQdk6&>\"F*$!3)

f\")y$*oEmo(F-7$$!3K8X84\\:?6F*$!3)GzEP'[\"QT)F-7$$!3iZe8eNi[5F*$!3CvM

i*e#Rz#*F-7$$!3M)RrATQ@w*F-$!3hu7x9kIS5F*7$$!3Iuy)Q#R=_!*F-$!3+-CHHzB(

=\"F*7$$!3*>4<2[&o2%)F-$!3gr&y[@*3r8F*7$$!3?kD&o#HGzwF-$!3+GcZ%fZ6o\"F

*7$$!3#)zssuU3QqF-$!3Ih&3#Hj*>8#F*7$$!3$H?G?]01q'F-$!3%Q08]!p1.DF*7$$!

3Ir7u_mPmjF-$!3+7g3s9k[IF*7$$!3!\\$>_=%)p\\gF-$!3s!p8R)=y#)QF*7$$!3cx!

eHgbjt&F-$!3H'R$>>bS4aF*7$$!3Aw'\\?IO%pbF-$!31(=_,]&y0pF*7$$!3kPWJ^'oN

S&F-$!3Kxwr%evgh*F*7$$!3vhAic'R5K&F-$!31l#)eYLm+7!#;7$$!3A%zusI'yQ_F-$

!3iU@*y18Kg\"F\\\\l7$$!3s&=q;Qkx>&F-$!3(em*4%*=1H>F\\\\l7$$!3YdxtPI\"o

:&F-$!3$y%z3xTMCCF\\\\l7$$!3+,ob6SOO^F-$!3Grx6,<+$y#F\\\\l7$$!3K@zuWG$

f6&F-$!3?O&G)>&)onKF\\\\l7$$!3Sy'H%4'>b4&F-$!3M^Zf24+fRF\\\\l7$$!3]`%4

\"yV7v]F-$!3eX0*=iv[-&F\\\\l-%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!Fh^l

Fg^l-F$6$7jn7$$!3UG^?G^?GYF-$\"3<R(*eV(*eV(*F*7$$!3m.KDWS4$f%F-$\"3W_#

fPieB())F*7$$!3]\"[0btW!eXF-$\"3dHjj/PdS\")F*7$$!3P#pn%ew0BXF-$\"3>LYL

XZ@<vF*7$$!3C\\Y:uK8)[%F-$\"3;\"et4!p#)zpF*7$$!3NjJk]WZ=WF-$\"3QHQWldQ

+hF*7$$!3_\\GTX?2\\VF-$\"3m$G%**4T%4T&F*7$$!3A==(fe@*GUF-$\"3KEo8WN\"*

4XF*7$$!3l_juK-e4TF-$\"3qS1Q\")HoaQF*7$$!3M?fSh>OwRF-$\"3>Y])=(en-LF*7

$$!3#Q!RsBjAWQF-$\"3!yMr$f![)zGF*7$$!3!zr>?_B;e$F-$\"3-%4Mv=%zqAF*7$$!

3(*3vZur/DLF-$\"3+l>ylf4d=F*7$$!31s'=mA'p\"4$F-$\"37$))*Qqu([d\"F*7$$!

3k(\\0ZWe\\&GF-$\"3C07jE2%)[8F*7$$!3a.Q\\\"o*o:EF-$\"3)[SU`\"fXj6F*7$$

!3kck\\rD?$Q#F-$\"3MV_eA_G85F*7$$!3!*p.*Gzp2:#F-$\"3SkBU;oa]))F-7$$!3%

p'R8EI2_>F-$\"3G_+#f6:u)yF-7$$!3[y01MUjN<F-$\"3Opcv-RwYpF-7$$!3q?!*[A8

gE:F-$\"3*fG*zWFTAhF-7$$!3r*p-n=POL\"F-$\"3H2%y=,+\"=aF-7$$!3I%y^vZoh;

\"F-$\"3*RfzPfe.%[F-7$$!3')oL:GP:u(*!#>$\"30XG#pq'f:UF-7$$!3Gu&4%RtWq#

)Fbfl$\"3*e\"esJ!*yHPF-7$$!3Qz4V+utSmFbfl$\"3rwN:JKb0KF-7$$!3sSfw%RVWJ

&Fbfl$\"3Yc&)z?&*orFF-7$$!3aUbyuBL'*RFbfl$\"3cV7U+2;ABF-7$$!3S'z1[F>m)

GFbfl$\"3vGJYOm&\\\">F-7$$!3)H6H#Qol%*=Fbfl$\"3szcYq9A2:F-7$$!3'=n.b&

\\UZ6Fbfl$\"3&eJo(3ZqW6F-7$$!3c)3`$)[\"[\\`!#?$\"3n5<'R!HHIwFbfl7$$!32

-4\"3#R!*R8F[il$\"3b'[@=umKt$Fbfl7$$!3%=0%Q7@mf8!#A$\"39&>SJj9Up$F[il7

$$!3[4APARA(4\"F[il$!3Oul:J@\\hKFbfl7$$!3K[H2k0Zx_F[il$!3VLN$oS)3SqFbf

l7$$!3m5#p^g;\\F\"Fbfl$!3!3XTa%yYz5F-7$$!3;ooUre#pN#Fbfl$!3#4,5MXR7X\"

F-7$$!3u^8'Ra]%GSFbfl$!3cy$fYLlw(=F-7$$!3N>?*e-y<,'Fbfl$!3'Ro(\\N5%oF#

F-7$$!3'3rzjRl$3()Fbfl$!3M%HUXqJVs#F-7$$!3?%*yd5piu6F-$!3Q^zu9'zK:$F-7

$$!3'**Rf$*4B>e\"F-$!3![CWuMmNl$F-7$$!3-*HEi#[')[?F-$!3#zieM$\\lgTF-7$

$!3,7(3So)\\REF-$!3ff^nS3tOZF-7$$!3,6uFa?kPLF-$!3c*z0d<)\\b`F-7$$!3SZf

N7T:BUF-$!3;Us!3j**e2'F-7$$!33%GOxl!)*e_F-$!3wk/gpR+doF-7$$!3[s=puWL\\
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" "Curve 3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F)

,&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)

F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "#############

##########################################################" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#ass

ume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):

\nl:=simplify(sqrt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 31 "tau:=[simplify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*

F(F(F(F(F(,&F1F(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 

"eta:=[-simplify(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>

%$etaG7$*&,&*$)%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+

F.F,,&F*F,F,F.F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2

; x1:=subs(t=t1,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=

t1,v):\nwith(plots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],

color=red):\n\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}

{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been r

edefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):

b11 := arrow(<x1,y1>, <u1,v1>, length=[1], width=[0.05, relative], hea

d_length=[0.1, relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>

,length=[1],width=[0.05, relative], head_length=[0.1, relative], color

=blue):\n\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([

t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(

t=t2,x):\ny2:=subs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb

21 := arrow(<x2,y2>, <u2,v2>, length=[1], width=[0.05, relative], head

_length=[0.1, relative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,

length=[1],width=[0.05, relative], head_length=[0.1, relative], color=

blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}
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3,y):\nu3:=subs(t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <

u3,v3>, length=[1], width=[0.05, relative], head_length=[0.1, relative

], color=red):\nb32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05

, relative], head_length=[0.1, relative], color=blue):\n" }}{PARA 11 "
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20 "6#>%#u3G$!+++++I!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 

"B:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\n

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "display(b10, b11, b12, \+

b20, b21, b22, b30, b31, b32,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 

1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "65-%'CURVESG6$7V7$$!3'pmmmmmm;

%!#<$!3ULLLLLL$3#!#=7$$!3sXG5(3BD4%F*$!3\"[U'\\7)p$=@F-7$$!3!zD*\\Xm0G

SF*$!35qg#>Zk)\\@F-7$$!3%)HX9h)4c&RF*$!3wU,FH`Y'=#F-7$$!3-HR')z5u#)QF*

$!3rP.YW.kCAF-7$$!3YxrxZ*y-\"QF*$!3sB'R/*f.kAF-7$$!3R/m^\\J:VPF*$!334,

w$H\")=I#F-7$$!3['zrS:2Pn$F*$!320\"35C$[UBF-7$$!3d8EvD:&>g$F*$!3;(>kel

wgQ#F-7$$!3WGP:]]\\INF*$!3t_3u&z]7V#F-7$$!3#pbzKDoqX$F*$!3%QJ4#))QizCF

-7$$!3QgKQ'\\fCR$F*$!3mtl\\[B$R_#F-7$$!3._Ov,?!)>LF*$!3%>7')QRVed#F-7$

$!3e7p4,9$pC$F*$!312ikNXFIEF-7$$!33^%f%H:zwJF*$!3)=Fn!\\*o]o#F-7$$!3*

\\6(ypF<8JF*$!3>lca2O&pt#F-7$$!3xRsOu4iPIF*$!3Xz(>fhr9!GF-7$$!3qPlsl[q

tHF*$!3?hM%)zipeGF-7$$!3[R;YD%f%**GF*$!3)e1'>WkXGHF-7$$!3!GE0'Ru$Q$GF*

$!3cBog'R*G$*HF-7$$!3YPVBd0&>w#F*$!3!)[dj+L-oIF-7$$!39%HqND5Op#F*$!3*p

mI:<wH9$F-7$$!3B.HX&yFCi#F*$!3ZJlB/DYDKF-7$$!3'>t5+mwrb#F*$!3k97cjZR0L

F-7$$!3W0WRwg#p[#F*$!3wr?%*f)4lR$F-7$$!3Z/E%[n2TT#F*$!31Y*RRkWq\\$F-7$

$!3SY+BQ?&3N#F*$!3eG?j3N#**e$F-7$$!3#zbqlt!o#G#F*$!3U#)*[f2.kp$F-7$$!3

0V/[n:U7AF*$!3ab^iLh#Q\"QF-7$$!3H*o-zvhQ9#F*$!3j#fjFF-o$RF-7$$!3K\"=V'

44qx?F*$!3!p&*3tj#GkSF-7$$!3*RUd^Q`W+#F*$!3F&Rh+z.o@%F-7$$!3&z9?5tR)Q>

F*$!3%G)fv9s$\\O%F-7$$!33Fit3!3!p=F*$!3AY^+c8COXF-7$$!3<bN$e(G%f!=F*$!

3#z'R*e,iZq%F-7$$!3Rf>R@ACP<F*$!3&\\s6U3[b!\\F-7$$!37/iN\\*\\Gn\"F*$!3

$)Q<$zU*f7^F-7$$!3:'*=i3u\"eg\"F*$!3Sq,`\\.%3N&F-7$$!3DP)*)yvr0a\"F*$!

3=Xh80U&*3cF-7$$!3S!z%zr`fs9F*$!3x%G'QEox5fF-7$$!31(e_3nnuS\"F*$!3.!e9

VlA!QiF-7$$!3CFl5$[P7M\"F*$!38UX(e8!p<mF-7$$!3e&R2ZVbfF\"F*$!337VNZ:Y

\\qF-7$$!3[fC%fKXj@\"F*$!3/$*35`SY1vF-7$$!3g\"))\\%*o/&[6F*$!3\\\\9nvp

T?\")F-7$$!3%>N/A4&H)3\"F*$!3E*pk@9a\\x)F-7$$!39'yvt+!Rc5F*$!3Qjc!R:@`

<*F-7$$!37HFSXjiC5F*$!3G(f$)>rm#>'*F-7$$!3m0*=(4ZiV**F-$!3C\"3GrA?#45F

*7$$!3y=R]:ARU'*F-$!3Oa<%*\\&z?1\"F*7$$!3Lw$p'e:J?$*F-$!3*[$4\"yaIj7\"

F*7$$!3A+++++++!*F-$!3%**************>\"F*-%'COLOURG6&%$RGBG$\"*++++\"

!\")$\"\"!F_\\lF^\\l-%)POLYGONSG6&7&7$$!+1LeY8!\"*$!+Vimyo!#57$$!+gL3?

8Fg\\l$!+\"4nYX'Fj\\l7$$!+i)[)obFj\\l$!+bdYA6Fg\\l7$$!+A$[Q$eFj\\l$!+q

c'[;\"Fg\\l7%7$$!+A\"\\jV&Fj\\l$!+(zl75\"Fg\\l7$$!+#H]L&[Fj\\l$!+2cm'>

\"Fg\\l7$$!+i![j'fFj\\l$!+Gc1'=\"Fg\\l-%&STYLEG6#%,PATCHNOGRIDGFg[l-F$

6#7*Fd\\lF[]lF`]lF[^lF`^lFe^lFe]lFd\\l-Fa\\l6&7&7$$!+vL878Fg\\l$!+-k;*

z'Fj\\l7$$!+\"HLXN\"Fg\\l$!+Kp;MlFj\\l7$$!+^CMv()Fj\\l$\"+-y\"y4\"Fj\\

l7$$!+\"HV8N)Fj\\l$\"*K$=G$)Fj\\l7%7$$!+@?M()*)Fj\\l$\"+PvJI7Fj\\l7$$!

+JRML!)Fj\\l$\"+rjJ8=Fj\\l7$$!+@PMR\")Fj\\l$\"*(f=.qFj\\lFj^l-Fh[l6&Fj
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0>Ve%)RGRCF*$!3gll'**zdo\"=F*7$$!3gi,:ALa/EF*$!3n)>Hx>jd!>F*7$$!3g%)QM

DO(\\y#F*$!3YZJ0ByB-?F*7$$!3#ep(*)f*RE)HF*$!3p')zqnWJ2@F*7$$!3],++++++

KF*$!3@BAAAAAAAF*-Fh[l6&Fj[lF_\\lF_\\lF_\\l-Fa\\l6&7&7$$!+#H-#4>Fj\\l$
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\"+$y6<(\\Fg\\l$\"+0C$*=VFj\\lFj^lFhal-F$6#7*FaboFfboF[coFfcoF[doF`doF
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m;a=jSzGF*$!3eL3FfJq*=#F*7$$!3-+](o8$oIDF*$!3,+vVo:M:?F*7$$!3Km;aBJ.q@
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)=F*7$$\"36,]7GT%)4cF*$\"3c+D1k?#\\0#F*7$$\"3#)***\\Pm^C*fF*$\"3#***\\

(=$eAYAF*7$$\"3Zlmm^:COjF*$\"3tKL$ex?\"=CF*7$$\"3L,+]P1J.nF*$\"3n++v=`
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\\l-%(SCALINGG6#%,CONSTRAINEDG-%+AXESLABELSG6%Q!6\"Fidp-%%FONTG6#%(DEF

AULTG-%%VIEWG6$F^epF^ep" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" "Curve 7" "Curve 8" "Curve 9" "Curve 10" "Curve 11" "Curve 12" "Cu

rve 13" "Curve 14" "Curve 15" "Curve 16" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 12 "Exercice 4. " }}{PARA 0 "" 0 "" {TEXT -1 54 "2) (Examen d

e juin 2006) r(\\theta)=1+1/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "" 0 

"" {TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 312 "#######

###############################    Exercice 4,2).\nB4:=polarplot([1+(1

/(t-Pi/4)),t,t=-10..Pi/6],color=black):\nB5:=polarplot([1+(1/(t-Pi/4))

,t,t=Pi/2.5..10],color=blue):\nB6:=plot([t,t+sqrt(2),t=-3..2],color=ma

genta): # asymptote oblique\nB7:=plot([cos(t),sin(t),t=-5..5],color=go

ld):\ndisplay(B4,B5, B6, B7);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 
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b\\/$)F*$\"3qcdbl6Jy>F*7$$\"3=Y'))Hh!zzwF*$\"3]xx'\\joBi$F*7$$\"3G2%*[

0NpDmF*$\"3O#3#4yM[C_F*7$$\"3N,w/](QlJ&F*$\"3!oN=1m*f\"['F*7$$\"3#oU:K

4*R0PF*$\"3q`!yW]&[^uF*7$$\"3-#Q'3@&R*y?F*$\"3g&p9$3En&*zF*7$$\"3wEs;b

>&*p6F*$\"3O*\\@t)z[V\")F*7$$\"3KO]1*4\"QRDF<$\"3/Pp>#))\\t=)F*7$$!332

Y?m/c@pF<$\"3M35k5k3B\")F*7$$!3&*fr^J[m>;F*$\"3'pL#HL?s[zF*7$$!3cx#[G!

>#>:$F*$\"3U([L=7!R$R(F*7$$!3jFHD'*49EYF*$\"3w'*y(HNzYY'F*7$$!3#)*p)e.
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(F*$!3u'[2&)>0S;\"F*7$$!3wyC\">0Dnk'F*$!3\">5I/y$)Qq#F*7$$!3!\\Nt>vC)3
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ucW2&pfF*7$$!3)[o??P%RZhF<$!30]UlB<(H!fF*7$$\"3[p*3/j+VZ&!#?$!3`*>.`%R

NQdF*7$$\"3=$fq/$f+nnF<$!3%\\#))pP<!3[&F*7$$\"33t(H=X6n@\"F*$!3Erx:sWj

]^F*7$$\"3uAI^i,:&o\"F*$!31'o')ycIsu%F*7$$\"33?ilpV4w?F*$!3'R=Jvg\"RoU

F*7$$\"3Ol^3b<bjBF*$!3s^[&QcrTt$F*7$$\"3$*R[OP?'>`#F*$!3)zt)>sjXjJF*7$

$\"3m%[]!RCTpDF*$!3%y9*yg$R\"oDF*7$$\"3?'=)=qI.vCF*$!3!Hz^#*oMc,#F*7$$

\"3<zn:jjvVAF*$!3'**>]qPpcZ\"F*7$$\"3'3\"f(RSl3z\"F*$!3/$)f&4E@!*)*)F<

7$$\"3$>&o*3IO36\"F*$!37o\"RLMRx.%F<7$$\"3[)GAQ%e^1GF<$!3E%yu9%*z')*pF

bz7$$!3s0^m[0nmzF<$\"3dZXu#G&zB6F<7$$!3gN#yoQ!GyAF*$\"3#Hio=wi`g'Fbz7$

$!3,ot)Q>he?%F*$!372Z[r!zOY$F<7$$!3%>4$)o/5XL&F*$!3%**HX\")\\B`E(F<7$$

!3'zN>(3d6NmF*$!35s@59#HhE\"F*7$$!3!4*RFS'H,:)F*$!3#[9Mtw!f4?F*7$$!3Cr

NA7qgS**F*$!3&*=d)4x'**>IF*7$$!3(H\"pQjBl/6!#<$!3$frU]^nRq$F*7$$!37;1X

OQnF7Fg`l$!3Lmgy**ep5XF*7$$!3/Q*\\#=fgl8Fg`l$!3O]sZ9kJlaF*7$$!3r)p0A'o

o@:Fg`l$!3'=BRRIS0g'F*7$$!3K$36g3C-q\"Fg`l$!3#H@vKRs(fzF*7$$!3$G\"[&oY

tq!>Fg`l$!3MYb$fx.>g*F*7$$!3xw*GTRZN-#Fg`l$!3)o9`CF[`0\"Fg`l7$$!3!pzH0

p,/:#Fg`l$!33>\\)Q]$*3;\"Fg`l7$$!3+7Ru[PA*G#Fg`l$!3uo**y`wTy7Fg`l7$$!3

GW0,rz%>W#Fg`l$!3-Bn1>$f)49Fg`l-%'COLOURG6&%$RGBG\"\"!F[dlF[dl-F$6$7en

7$$\"3/uRP1UrZ'*F*$\"3W]>8C6EpHFg`l7$$\"3UU?!*[(3%4xF*$\"3R(4NGAnQ#GFg

`l7$$\"3FHjFt)>Q+'F*$\"3A]!o(*Go\"*p#Fg`l7$$\"3Ia<\"HOb\"yWF*$\"3c))H[

%=q(*e#Fg`l7$$\"3Q?oN2c:&4$F*$\"39/CcIs$=\\#Fg`l7$$\"33DO*yk\"yC&*F<$

\"33oJ^5+$3M#Fg`l7$$!3n;:(37-eK*F<$\"37[IA\"G\"G1AFg`l7$$!3[@0SMw\\<GF

*$\"3kaP&e(fzm?Fg`l7$$!3'[uEC1>K]%F*$\"3N!*Ry#[UV$>Fg`l7$$!3ZM\\YF?]Jg

F*$\"3eZn?7))R/=Fg`l7$$!3VXg*H;k4T(F*$\"3]&*3m.kYv;Fg`l7$$!3KU+Z.Yj[')

F*$\"3+jcB5vlY:Fg`l7$$!3/80HWF)*e(*F*$\"3B=:g%ztkT\"Fg`l7$$!3M'>xErey1

\"Fg`l$\"3'Q')H6]VTH\"Fg`l7$$!3#=,JJ$)e%\\6Fg`l$\"3!\\\\rP?6,<\"Fg`l7$

$!35'e!QS[*eG\"Fg`l$\"35D<'4c#R#3*F*7$$!3A357tC2\"Q\"Fg`l$\"3t\\\"p#G@

'[K'F*7$$!3\")z$4ZL=(H9Fg`l$\"3#y%o%faS!oNF*7$$!3adiyF'>BV\"Fg`l$\"3c<

T)p,xoz(F<7$$!3%GO@/\"o)fR\"Fg`l$!3_6eB)f-he\"F*7$$!3\"4iq@-oSJ\"Fg`l$

!3!\\(*=**o4'*3%F*7$$!3WA_SNv`\">\"Fg`l$!3w4o.9(\\>P'F*7$$!3E>]ru))eR5

Fg`l$!3eC+4#Q!['H)F*7$$!3oLnw/\">1x)F*$!3ie@j*f'Gq(*F*7$$!3AsU:S/c&f'F

*$!3%**em3V&=96Fg`l7$$!3;'G_mJ3Ig%F*$!3w&R+3M$Q&>\"Fg`l7$$!3Ylz0eg!\\=

#F*$!3[i(>#=5UZ7Fg`l7$$!3=Kd:@TA3>Fbz$!3GBKe8^ua7Fg`l7$$\"3YMeq<il6BF*

$!3%\\?6be'Q@7Fg`l7$$\"3%G`hN))y%>WF*$!3)G)RhO8(4:\"Fg`l7$$\"38)4z`RbZ

V'F*$!3s/r7y!G-/\"Fg`l7$$\"3[F.N-d*e1)F*$!3E._%)*Q:`3*F*7$$\"3Y#[%[ORl

Q&*F*$!3%y0^h\"z]!R(F*7$$\"39rkBk,rq5Fg`l$!3kpw=UOi!R&F*7$$\"3k*>V<Ut&

R6Fg`l$!3:pDd%zSx]$F*7$$\"3M_NT%>+x<\"Fg`l$!3eDvy$G)o)Q\"F*7$$\"3sp9Ul

<tw6Fg`l$\"3@M#pMIUSB)F<7$$\"3631z4%4l8\"Fg`l$\"39IG!*G)3(QHF*7$$\"3'H

++\"*zs@1\"Fg`l$\"3!zO#RaQnu[F*7$$\"326.?[zy>%*F*$\"30lU7#*z[DoF*7$$\"

3r\"\\#eZ1bS!)F*$\"3yXgYR<*HM)F*7$$\"3Yeb>>]t1jF*$\"3y:*o.Qn]m*F*7$$\"

3q[,\\H#[Ob%F*$\"3IbYIf)Hh0\"Fg`l7$$\"3c$pSd5\\:]#F*$\"3.Qp]s8Q=6Fg`l7

$$\"37U)GLKIN.&F<$\"3t*o<?E\\79\"Fg`l7$$!3U-VLESa(e\"F*$\"3'\\WJ/U0w7

\"Fg`l7$$!3KkGJ*[9$oNF*$\"3%H;5x'o\"y2\"Fg`l7$$!3@_tW*H6i]&F*$\"3%y*)y

Y8T/*)*F*7$$!3%[ldv3l*zrF*$\"3+\\rvu]Z6()F*7$$!3TaW-=N)*R')F*$\"38*oC

\"zK**=sF*7$$!3gN2+(z)e*y*F*$\"3Aj=/m`J.bF*7$$!3a,f/w:@b5Fg`l$\"3#4Y)=

KI-qPF*7$$!3pk8L$)[K06Fg`l$\"3#e_QR?dWm\"F*7$$!3Wb=tck6:6Fg`l$!39h1]7e

%3l#F<7$$!3'yA>nHC*)3\"Fg`l$!3Pz6m@(3NI#F*7$$!3Z%RbI*=RH5Fg`l$!3%e=jTu

%GuTF*7$$!3.y$GXJ/8I*F*$!3R$R;=O,1.'F*-Fhcl6&Fjcl$F[dlF[dlF^fm$\"*++++

\"!\")-F$6$7S7$$!\"$F[dl$!3'[!piPky&e\"Fg`l7$$!3smm;HU,\"*GFg`l$!3erNz

m1!oZ\"Fg`l7$$!3=L$3FH'='z#Fg`l$!3/Q_LIF(>Q\"Fg`l7$$!3gmmTgBa*o#Fg`l$!

3YrN/)zG`F\"Fg`l7$$!3wmm\"H_\">#e#Fg`l$!3grNagz(z;\"Fg`l7$$!3ML$3_!4Nv

CFg`l$!3?Q_$GMP61\"Fg`l7$$!3'omTg(fHwBFg`l$!3B<doOT#3i*F*7$$!3;+]PM.tt

AFg`l$!3;]!>+sn^f)F*7$$!3!omT5!oln@Fg`l$!3e;do'QKW`(F*7$$!3%)**\\(oWB>

1#Fg`l$!3)p/>]%))4xkF*7$$!3;LL$epjJ&>Fg`l$!37!Q-YL,&*Q&F*7$$!3amm\"z/o

t&=Fg`l$!3(RrNa&[aJWF*7$$!3))****\\P[_\\<Fg`l$!3GZ!p7v7JN$F*7$$!3#****

*\\7)Q7k\"Fg`l$!3wZ!p7]_-F#F*7$$!3'*****\\i^)o`\"Fg`l$!37[!p7+;nA\"F*7

$$!3dm;/^?7U9Fg`l$!3'H9do')[3z#F<7$$!3CLL$eaR%H8Fg`l$\"3%4>wRl,uZ)F<7$

$!3<LLL$o#)RB\"Fg`l$\"3#)>wR!z3B!=F*7$$!3'***\\PfO%H7\"Fg`l$\"3(=&4)*H

!*p7HF*7$$!3SLLL3`lC5Fg`l$\"3U<wRSDe&*QF*7$$!3q'**\\P4u\"o\"*F*$\"3wa4

)*H:'R(\\F*7$$!3*z**\\7G-89)F*$\"3Y`4[UL$3+'F*7$$!3%)GL$3Fp)pqF*$\"3iA

w*GNmA2(F*7$$!3YKL3-$ff3'F*$\"3)*=wk@j<c!)F*7$$!38nm;z%zY-&F*$\"3L%GkX

9cu6*F*7$$!35kmT5!3B#RF*$\"3tG9LhF)>-\"Fg`l7$$!3C***\\iS!piHF*$\"3A&4[

<_Wz6\"Fg`l7$$!3lim;/rFE>F*$\"3))Gk&>&ee@7Fg`l7$$!3Q&******\\2cb)F<$\"

3>&4tt[d'G8Fg`l7$$\"3t9++DJE>>F<$\"3H&4BO>1MV\"Fg`l7$$\"3t-+D1RU07F*$

\"3U&4)*H&fvM:Fg`l7$$\"3+++](=S2L#F*$\"39&4B6e(GZ;Fg`l7$$\"3:jmm;p)=M$

F*$\"3Yh(RSD-%[<Fg`l7$$\"3O-++v=]@WF*$\"3Q&4t)\\POc=Fg`l7$$\"3/JLe*[$z

*R&F*$\"3EG9L6H>a>Fg`l7$$\"3#e++]iC$pkF*$\"3]&4t[-Y61#Fg`l7$$\"3ukm\"H

2qcZ(F*$\"3%=wk'p0yh@Fg`l7$$\"3i.+DJ5fF&)F*$\"3u&4)\\lE(pE#Fg`l7$$\"3a

kmmTg.c&*F*$\"3#=wRl;<)pBFg`l7$$\"3w**\\ilAFj5Fg`l$\"3q%4)*z#e[xCFg`l7

$$\"3yLLL$)*pp;\"Fg`l$\"3sGkqXN=\"e#Fg`l7$$\"3)RL$3xe,t7Fg`l$\"3))GkXR

%Hso#Fg`l7$$\"3Cn;HdO=y8Fg`l$\"3=iZm>sR#z#Fg`l7$$\"3a+++D>#[Z\"Fg`l$\"

3Y&4tt[N!*)GFg`l7$$\"3SnmT&G!e&e\"Fg`l$\"3Ki(*yZQz**HFg`l7$$\"3#RLLL)Q

k%o\"Fg`l$\"3%)GkqXu&))4$Fg`l7$$\"37+]iSjE!z\"Fg`l$\"3/&4)*H!*zW?$Fg`l

7$$\"3a+]P40O\"*=Fg`l$\"3[&4[<2ubI$Fg`l7$$\"\"#F[dl$\"3#\\4tBc8UT$Fg`l

-Fhcl6&FjclF_fmF^fmF_fm-F$6$7]q7$$\"3-jAja=iOGF*$\"3a%QJmuU#*e*F*7$$\"

3yZAfV'onx\"F*$\"3X([;8%)))3%)*F*7$$\"3OjGpm.KepF<$\"3/\\hi8:wv**F*7$$

!3Zpe\"*3&z&=DF<$\"3+Y*4b(y#o***F*7$$!3mymQV[G(>\"F*$\"3@[iUIn1G**F*7$

$!3?Ag*4JXsC#F*$\"3.jljSLAW(*F*7$$!3O_j&=Bs;F$F*$\"3gfj-(ek'\\%*F*7$$!

3gv(Rxt?`E%F*$\"3awC9uVsW!*F*7$$!35+A%=,i)4_F*$\"3-\"Rw'*)4lN&)F*7$$!3

k?nXZaP!4'F*$\"37X.uGRTJzF*7$$!3[\"yvb&QV,pF*$\"3HD\"=3_EnB(F*7$$!3#4X

_XFlKe(F*$\"38uB`U*[(=lF*7$$!3Q>p,J9v!>)F*$\"3:(\\;'pC'ot&F*7$$!3)3V?#

)*33N()F*$\"3Gh*f=J'4o[F*7$$!3)=SBqO+w=*F*$\"3%**[$[mS;[RF*7$$!3)4cDs.

sRb*F*$\"3Cgq69'QK&HF*7$$!33g#pP/ZH\")*F*$\"3T,b1jc6D>F*7$$!3s$e)*H)eJ

h**F*$\"3gerni2T(y)F<7$$!3=f(e8[D%)***F*$!3C7hBYG[u<F<7$$!3eWU$pV)3?**

F*$!39F(R\"fNoh7F*7$$!34*)HSFa_C(*F*$!3jI(>M[45L#F*7$$!3#R8ivI!)pX*F*$

!3wfpx9^Y]KF*7$$!3eo`hfmr-\"*F*$!3&ygI?m9,9%F*7$$!3Dv>25m@/')F*$!3+%)3

Kkt#e4&F*7$$!3#Hq(G3^u0!)F*$!3K\"f/b?KB*fF*7$$!3Qi3Ml`B6tF*$!3\\#)pD%)

4XAoF*7$$!3@k'>f\")y5`'F*$!3%[VHqx[Ed(F*7$$!3#H;4IH]nq&F*$!3ds&om#*f<@

)F*7$$!3Ai6VNML?[F*$!3#z=<MsG:w)F*7$$!3'R::)y&y'pRF*$!3')Q/]=^Ky\"*F*7

$$!3#*3<\\*[-M3$F*$!3\"p>(y!QhF^*F*7$$!3gY?w\")G>%*>F*$!3cO9z^D9*z*F*7

$$!3#z!>Zh4*oz)F<$!3k%o>w?K7'**F*7$$\"3Cuf!yzISP(Fbz$!3!Q)Gl9\"G(****F

*7$$\"3+4qa*H)\\E5F*$!3Sus(3avr%**F*7$$\"3!4XxW$HVA@F*$!3_Oawj&o@x*F*7

$$\"31T!H%fbA#>$F*$!3Q$GC-x(zw%*F*7$$\"3k*f\"=q$yn5%F*$!3^Z%ek=0y6*F*7

$$\"3e2(Qs;*o\")\\F*$!3oRX7B+!3n)F*7$$\"3;;G^23)f)eF*$!3cgc/c\"eU3)F*7

$$\"3q&30+h!*=s'F*$!3='G*R?az.uF*7$$\"373;wr6UXuF*$!3/Qlv1\\vvmF*7$$\"

3'>mkKG604)F*$!3Siyp!o#QxeF*7$$\"31]dCgajs')F*$!3At['H;$\\y\\F*7$$\"3?

au\"Hq&Hb\"*F*$!33&QmZv1D-%F*7$$\"3%RH9jQch]*F*$!3(HMF<(fq.JF*7$$\"3a`

qy*>k]w*F*$!3I%>a)*4$)[:#F*7$$\"3EM%zuW(QQ**F*$!3`x(>m'oN36F*7$$\"35H*

3\\=y)****F*$!3:Mr4\"zve$\\Fbz7$$\"3_C+aV%4Y%**F*$\"3w*o!*)fv1^5F*7$$

\"3-kG-oQho(*F*$\"3P\")))3%*RtQ@F*7$$\"3!*3\\+A'[(=&*F*$\"3co?&yVp[1$F

*7$$\"3O0381dH\"=*F*$\"3-=&yU>.G'RF*7$$\"3@2'=e&R0A()F*$\"3'zz?1/)R\"*

[F*7$$\"3=?r#[(y?p\")F*$\"3gS)G^#))\\ndF*7$$\"38C(ex0pg](F*$\"3\"Hv`@C

!\\2mF*7$$\"3s\\92H.'pv'F*$\"3=CxA=N!=P(F*7$$\"3s^hq'**[\"\\fF*$\"3:@_

uCp)y.)F*7$$\"3!zz+7`@h2&F*$\"3F'H'f/p&eh)F*7$$\"3moG&Hd_$yTF*$\"3'o#Q

43\"G_3*F*7$$\"3hty)yC,xB$F*$\"3U,4CexNh%*F*7$$\"3w<.dvkwa@F*$\"3SMD&[

$**3l(*F*7$$\"3'*RGt')QdW5F*$\"3GHTTIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9

%ycP*****F*7$$!36^Nt4oiU(*F<$\"3I-o1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)

zXR]*y*F*7$$!3%)oyV&zPR3$F*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))

4y&)e;*F*7$$!3M)*\\2(RgW([F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$

\\]$Hh\")F*7$$!3eT6%e`&)oh'F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.

\"=)**3&z'F*7$$!3ehgnc)>A)zF*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[

n1/>A:&F*7$$!3k9fRct;k!*F*$\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_j

d]()*p4F$F*7$$!3z'oY#)\\%yN(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3

Q4$\\f3!4C7F*7$$!3%f\"eV\"zn))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*

$!3/m([s%GN`))F<7$$!3v%['4#>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*

$!3k.Y)o(z%)RHF*7$$!3!RC5ZdKK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3w

i1Ml6My[F*7$$!3'*p(HUPM!p\")F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j

/HlF*7$$!3:')Q.ih34pF*$!3==1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7

$$!3#p/;,@#*=:&F*$!3+&zH#[Ywq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$

!3Eil'\\n\"4kLF*$!3#373'*=frT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$

!3!4&G)p`XZJ\"F*$!3_$z;sX&>8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"

3e8/$z'oSFqF<$!3QTFb:sFv**F*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn

$!3a%QJmuU#*e*F*-Fhcl6&Fjcl$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+A

XESLABELSG6%Q!6\"F]ep-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 -180.000000 4.000000 0 0 "Curve 1" "Curve 2" "

Curve 3" "Curve 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf

(-1-4/(3*Pi));evalf(-sqrt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+

\"=8WU\"!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$

\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;eval

f(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"

\"\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" 

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

35 "k:=-3/2;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%\"kG#!\"$\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!

#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4

)))*sin(t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"

\"\"*&\"\"%!\"\"%#PiGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$c

osGF1F)F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=

0));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$!+l$=g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5

." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "#####################

#################    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(

1+t^2)], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\neva

lf(2^(1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2

)-x,(2+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 

433 433 433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7

$$!3YLLLe%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3A

LL$3s%3zVF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=

q]RF1$!3W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$

!3smlaxvS6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3yp

K,g*HO!HF-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\

VKF-7$$!3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z

._Xicn$F-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)

y`39%F-7$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl

%F-7$$!3#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&

\\F-7$$!3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY**

*\\F-7$$!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\

F-7$$!3S$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZ

F-7$$!3)f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-

7$$!3ndmmT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$

!3%\\mmTg=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3

g***\\7yQ16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7

$$!3vDMLLe*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]

F\\v7$$\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc

\"F-7$$\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![

RGF-7$$\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_S

F-7$$\"3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF

-7$$\"3#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\

F-7$$\"3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**

\\F-7$$\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d

\\F-7$$\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3

S/bYF-7$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%yS

TF-7$$\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm

$F-7$$\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p

\"*=D$F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(

>0s')*e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb

$\\O'[I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ

`%[$zBF-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H

*Qyu@F-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=

d#G.?F-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-

F$6$7en7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$

!3%GLb$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6

P$F17$FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3

C?$p)z+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$

Gf\"F17$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7

$Fjp$!3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$

\"3%)\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3

O^'))\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G

_$pFu>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>

F17$Few$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$F

ix$\"3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"

3l))\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3

b*=)44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3

oh3]Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3f

TNk*f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r

6\\!\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>

yu?$>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_

%e8jWF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFca

lFfal-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 

1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" 

}}}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7

\\o7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7

$$!3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3u

Y\"RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>

31N\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4

v#F*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!

3C?$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3ul

y&y>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5

_I\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$o

F*7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>

7$$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$

$!3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*

7$$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!

3qAiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3

=Y&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3

q_GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3c

K#fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$

\"3Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$

$\"3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$

\"3**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7

$$\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$

$\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&Qt

L]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!

Hm#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=

)44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)

ybs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_

$pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fT

Nk*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3

R:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 90 "with(VectorCalculus):\n#ArcLength( <3*cos(t) - cos(

3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 35 "ArcLength( <sin(3*t)>,t=0..Pi/3 ) ;" }}{PARA 7 "" 1 "

" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a glob

al binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected

 names have been redefined and unprotected: *, +, ., D, Vector, diff, \+

int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"#" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 280 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\ndisplay(I1,I2);" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}

{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6ibl7$

7$$!3i************z:!#<$\"3[r\"*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354+

+++++lF-7$F.7$$!3)o5]m2wFe\"F*$\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"

3K4+++++]nF-F47$F:7$$!3ABJP)\\Gfe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve

\"F*$\"3a4++++++qF-F@7$FF7$$!3uutP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e

'pJP@t&)e\"F*$\"3)3,+++++D(F-FL7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$

!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF

-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9

$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-

7$7$$!35Lq2$[^Ve\"F*$\"3U5++++++!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!

G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e

\"F*$\"3!378#Q>(4D)F-7$7$F($\"3Ik+,R1)fD)F-Fjq7$7$$!3Q************\\:F

*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a

:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+

s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat

7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fg

t7$7$$!3QLzU;zCt:F*F`u7$$!3SliSCn8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:

F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-

7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^l

t9`')F-7$7$$!3W$H-bgs\\c\"F*$\"356+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fh

w7$$!3_H&eih'3h:F*$\"33%4@)o%)QU))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!

*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"3^>XEKxxC!*F-7$7$$!3#)************\\:F

*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d************>:F*$\"3#fCq$pK'eM%F-7$$!3S9

0\"\\o)=E:F*$\"3)y++++++]%F-7$F[z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!

3zY@fKc%e`\"F*$\"353+++++]ZF-Faz7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"

F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g**

**********\\:F*$\"39@9]#py49&F-7$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-

7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(

o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l

7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![

\"e;\"HeK_*F-F`^l7$7$$!3c*************[\"F*$\"3.b56:&oVq$F-7$$!37uXup6

@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3

'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H

1/:F*$\"3W2++++++SF-7$$!3@,J#)>_+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::

F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[

By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3uYU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_

bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=//,;$y*F-7$7$$!3y*************[\"F*$\"3

3tpfhMz<)*F-Febl7$7$$!3_************f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F

*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f

)y9F*$\"3)p++++++]$F-F\\dl7$FbdlFj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv

.**F-7$7$$!3E\\*)y+b;l9F*$\"35,++++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$

\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3mIDL+\"F*Feel7$7$$!3r************H9F*

$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fg

fl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F

]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*

7$7$$!3\\************H9F*$\"3Cgd=8D1>5F*F]hl7$7$$!3Y*************R\"F*

$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F*$\"351++++++DF-7$7$$!3:yejq85<9F*Fai

l7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F

*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumT

q\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*Fhjl7$7$$!3W************p8F*$\"3SvH34

a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0++++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D

\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+

++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>7

8R!R5F*F]]m7$7$$!3T************R8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*

$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$

Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3R************48F*$\"3oVK))*eg3E\"F-7$$

!3()R\"o!))\\VM8F*$\"3/1++++++:F-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35

wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#

3W[5F*F_`m7$7$$!3O************z7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$

\"351+++++]7F-7$7$$!3nA\\'=%eq38F*FaamF]_m7$7$$!3h************48F*Ff`m

7$$!3L1nuH`D38F*$\"3!pDA\"3ha[5F*7$7$$!3!z/q+)3E!G\"F*$\"3%4++++++0\"F

*F[bm7$Fabm7$$!3I\\WEcS,!G\"F*$\"3E4Pb8<,]5F*7$7$Fj`m$\"35EF1vA,]5F*Fg

bm7$7$$!3M************\\7F*$\"3f7zj\"*=s:y!#>7$$!3w+X()[dSz7F*$\"3;1++

++++5F-7$FgcmFi`m7$7$Fbcm$\"3cC>z4Tz\\5F*7$$!3s0'pY#R;y7F*Fdbm7$7$$!3%

fgpY#R;y7F*FdbmF]cm7$7$$!3J************>7F*$\"3VT.%pdmg!fFfcm7$$!3N>jr

TW%\\C\"F*$\"3yg++++++vFfcm7$7$$!3d>jrTW%\\C\"F*$\"3=i++++++vFfcmFacm7

$F^dm7$$!33o=]%4O(\\7F*$\"3Ke:vy+y\\5F*7$7$Fjdm$\"3m()f[2[)z/\"F*Fjem7

$7$$!3G*************=\"F*$\"3WG426mG'H%Ffcm7$$!3)pQe!ec$H?\"F*$\"3Mh++

++++]Ffcm7$7$Fjfm$\"3mg++++++]FfcmFidm7$F`fm7$$!3l(H[dc[s@\"F*$\"3u#eB

\"QrqZ5F*7$7$Fefm$\"3RD\"GSguZ/\"F*Fcgm7$Fdfm7$$!3'\\b@'[b#=<\"F*$\"3E

*pH^Qia[$Ffcm7$7$$!3E************f6F*$\"3')GT,#eG(pHFfcmF]hm7$7$Fefm$

\"3;D\"GSguZ/\"F*7$$!3S!*)RH)*GC=\"F*$\"3-xl6>3pV5F*7$7$Fdhm$\"3;>'Q\"

H(R./\"F*F\\im7$7$$!3B************H6F*$\"3(z4:mSE(4>Ffcm7$$!3yX(o\\'H^

Y6F*$\"3]g++++++DFfcm7$F[jmFchm7$Fbim7$$!3'fa'y(>4_9\"F*$\"3'**y)[JVnP

5F*7$7$Fgim$\"3t/JK_U%[.\"F*Fbjm7$Ffim7$$!3g'>\")>PR$>6F*$\"3-9lwJVh6;

Ffcm7$7$$!3?*************4\"F*$\"3\"e#>ADc,+6FfcmF\\[n7$Fhjm7$$!3edeqn

5f06F*$\"3X;#)3B#f'H5F*7$7$Fc[n$\"3qTD\\C1WG5F*Fh[n7$7$Fc[n$\"3kD>ADc,

+6Ffcm7$$!3cumgI1,y5F*$\"39tLc0b_vm!#?7$7$$!3=************p5F*$\"3:fyh

jl2V_Fj\\nFe\\n7$7$F]]n$\"3d[3wz())3-\"F*7$$!3s>HLY8n&3\"F*Fbjl7$Fe]nF

^\\n7$7$F]]n$\"3Tdyhjl2V_Fj\\n7$$!3Om(es1qA/\"F*$\"3)*G+k:Fs\"*=Fj\\n7

$7$$!3:************R5F*$\"3C1bP+]-k;Fj\\nF]^n7$Fb]n7$$!3/t)))\\\"p`i5F

*$\"3CH2\\i2y=5F*7$7$Fd^n$\"3mSgoS`H75F*Fi^n7$7$Fd^n$\"3M2bP+]-k;Fj\\n

7$$!3a&))p5dD,,\"F*$\"3u_NR#eDk/\"!#@7$7$$!37************45F*$\"3FNKCD

c,55F[`nFf_n7$7$Fd^n$\"3VSgoS`H75F*7$$!3+K&))o)e+;5F*$\"35X/u0\\+05F*7

$7$F^`n$\"3-vir-(\\J+\"F*Ff`n7$7$F^`n$\"3'[BV_i:+,\"F[`n7$$!3'R&[\\2R^

/)*F-$\"3)ove!z&*ehPF[`n7$7$$!3%4************z*F-$\"3%en(*4]i+#RF[`nFc

an7$7$Fjan$\"3WpP$3[O!H**F-7$$!3K:kBLU>+5F*Fbel7$7$$!35:kBLU>+5F*Fbel7

$F^`n$\"3zuir-(\\J+\"F*7$7$Fjan$\"34zw*4]i+#RF[`n7$$!3kt\")4>nmD&*F-$

\"3`GD=eK*)Q@Fj\\n7$7$$!3m!************\\*F-$\"3IuD9j!R]P#Fj\\nF`cn7$7

$Fjan$\"3LoP$3[O!H**F-7$$!3sjW(>N6(\\'*F-$\"3;R(y*f%fZ()*F-7$7$Fgcn$\"

3kaR5r-'*>)*F-F_dn7$7$Fgcn$\"3=vD9j!R]P#Fj\\n7$$!3cyn(o-*Qg#*F-$\"3.d'

*R1*=C.&Fj\\n7$7$$!3S!************>*F-$\"3%HU)p,+5))eFj\\nF\\en7$7$Fce

n$\"3fF'Qm8uUq*F-7$$!3V$*H;8\\/7$*F-Fbbl7$F[fn7$$!3c*)***********\\*F-

$\"3``R5r-'*>)*F-7$7$Fcen$\"33A%)p,+5))eFj\\n7$$!3#4cx/eQe+*F-$\"3P:[Y

1<))>))Fj\\n7$7$$!39!*************))F-$\"3U\\>e1*=p2\"FfcmFhfn7$Fhen7$

$!3eHv=_Uk\"4*F-$\"3MG'*[VNqf'*F-7$7$F_gn$\"35k,n'=n*z&*F-Fdgn7$7$$!3/

*)************))F-$\"3C\\>e1*=p2\"Ffcm7$$!39fV%Rd6,w)F-$\"3ZOJ?;JEM8Ff

cm7$7$$!3')*)***********f)F-$\"3+YkbD1j&o\"FfcmFchn7$7$Fjhn$\"3czs4=)Q

2X*F-7$$!3cX4Rl\"oxq)F-F^^l7$7$Fcin$\"3k5++++++&*F-Fjgn7$Fihn7$$!3\"RN

@kNJ>_)F-$\"3-+\"y,(zU\\=Ffcm7$7$$!3s!************H)F-$\"3!>8+r:X()R#F

fcmFjin7$7$Fjhn$\"3Yys4=)Q2X*F-7$$!3q!f8y\")R-Z)F-$\"3#*yY%[^m=R*F-7$7

$$!3g*)***********H)F-$\"3E&fDe[UQJ*F-Fijn7$7$F`[o$\"3cJ,5d^u)R#Ffcm7$

$!3#*p'H*)fk/H)F-$\"3zhSTC$Q0U#Ffcm7$7$$!3?5rkid&3E)F-F^jmFh[o7$F^\\o7

$$!3CQebaK!=1)F-$\"3;+))H@r-:IFfcm7$7$$!3K*)************zF-$\"3QT%e1)R

D+KFfcmFb\\o7$7$Fi\\o$\"3Aw3)[.+5<*F-7$$!3=FI$)\\bte\")F-F[]l7$Fa]o7$F

`[o$\"3:%fDe[UQJ*F-7$Fh\\o7$$!3,`7]ZW5PyF-$\"3\"Gg5D1PDk$Ffcm7$7$$!31*

)***********p(F-$\"3/)pKxxHQ2%FfcmFi]o7$F^]o7$$!37tO=#H*[rxF-$\"3u\"3`

,Tu&f!*F-7$7$F`^o$\"314R5x$)QC!*F-Fe^o7$F_^o7$$!345L0[xg;wF-$\"3dv56nX

10VFfcm7$7$$!3RTR!3%p+,uF-$\"3'*f++++++]FfcmF__o7$7$$!3]UR!3%p+,uF-F`g

m7$$!37*o'))oIF+uF-$\"3/(*e0ubF-]Ffcm7$7$$!3!)))***********R(F-$\"3fF7

\"Q0\\K+&FfcmF^`o7$7$Fe`o$\"3)><wYP^\"o))F-7$$!3WV&[m@U\"\\wF-Fgx7$7$$

!3aW&[m@U\"\\wF-$\"3W7++++++!*F-F[_o7$Fd`o7$$!3s:F].Sm\"=(F-$\"3!pyADO

L0o&Ffcm7$7$$!3_))***********4(F-$\"3Gvx8]EPtfFfcmFgao7$7$F^bo$\"3#pN_

$yra5()F-7$$!3=/f.Aa\\prF-Fhw7$FfboFj`o7$7$F^bo$\"3'fxP,lsL(fFfcm7$$!3

MK)*yR.rlpF-$\"3Kc([#)\\>4Q'Ffcm7$7$$!3E))***********z'F-$\"3oi/_Zq0np

FfcmF^co7$Fcbo7$$!3C;$)e$zuB'pF-$\"3D$G!*zK7`j)F-7$7$Feco$\"3%3d/)Gx!e

a)F-Fjco7$Fdco7$$!3kNvb4cb_nF-$\"3y&HY'z+j/rFfcm7$7$$!37KUYxS\"pj'F-Fa

emFddo7$Fjdo7$$!32\\vi&oO'QlF-$\"3BP(H-Qs>#yFfcm7$7$$!3+))***********

\\'F-$\"3eR6n%=U$pzFfcmF^eo7$7$Feeo$\"3?JW!=rV\\P)F-7$$!37@EQC)*G8nF-F

\\w7$7$F^fo$\"3)>,+++++])F-F`do7$7$Feeo$\"3?Q6n%=U$pzFfcm7$$!3'eSl-kVA
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F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z0hG%e7xSF07$

$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G/&z]%p#F07$$

!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]+()4@MT$z\"F

07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)eiY\">\"e`D\"

F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$\"3?noJLI?'*

**Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H)Fbo$\"3(\\(

*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3Anmmmj^NmFbo$

\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,++v#\\N)\\Fb

o$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!39*****\\FR

XL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"))*Fbo7$$!3

=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**fd7S***Fbo7

$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$\"3\"fkkr4'

p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*eCFbo$\"3`\"

>(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e*****\\5a`TFbo

$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F07$$\"3Y'***

**\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_b\\\"F07$$

\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$\"3o_.Co?.

b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**Fbo$\"3!Q'3

.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$)G[k6F0$\"

3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3xmmm')fdL8F

0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$e#pa-:F0$

\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"3ILLLGUYo

;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby7$$\"3_mm

m1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q\"Fby7$$\"

34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>Fby7$$\"34

++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BFby7$$\"\"#

F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELSG6$Q\"t6\"

Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 127 "######################################    Exercice 7

.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,color=bl

ack);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CU

RVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*F*$!3

W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$!3!o)

*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*FDF'7

$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh\"F*F

K7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!*y\\'

et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*$!3so

uz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f\"F*7

$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3O`/Jh

F.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#=h:*f

M97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7$F_r7

$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-Fcr7$

7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>++++++

!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!3#\\t

IW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f&z]0N

F-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KRNDRND

>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:7$7$F

1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$7$$\"

3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3KlrkOC

vy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)**********

***>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)***********

**>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e)****

********z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4S*)=@

F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*$!3)Q

'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)************R%F

*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)4kzlc

,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*$!35)

e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:u]F*F

cp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*FeqFg]l

7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$!3YI;

2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/YS'F*7

$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)*********

***z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep\"Q'F*

$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjWom(oWv

F*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!3S++++

+++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGBGF7F7F

7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 48 "plot([x^3 + x^2 , -x^3 - \+

x^2 - x], x=-1.5..1.5);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!3++++++++:!#<$!3+++++++D6F*7$$!3&****

*\\P&3YV\"F*$!3192$o]&oW*)!#=7$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31+

+D;as88F*$!3f!ynF'o]9aF27$$!3#****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'*

**\\7V0@&=\"F*$!3JLF@3qp,EF27$$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'*

**\\i+#QU1\"F*$!3]@i3Qvjvs!#>7$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!

3;++D\"oS:P*F2$\"3;w%*>cE\\>bFQ7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ

7$$!3#*****\\(G3U9)F2$\"3*))GvT\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"

H#p.UNy19F27$$!3?+++vGVZoF2$\"3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iG

Q1`i9F27$$!37++D1Bt_cF2$\"3Yy%=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<

Ub@8W7F27$$!3()*******4'*QS%F2$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'

[LXf&[()FQ7$$!3'3+++&=$z9$F2$\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv

@ImK!p%FQ7$$!3C***\\(o8y%)=F2$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3

E8#pZ,>3N\"FQ7$$!3O!***\\7ev:lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$

\"3]aAuW#H%*=#!#B7$$\"3i(***\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&

QA7F2$\"3U,C`4\"zon\"FQ7$$\"3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****

\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3'

)***\\PMaKs$F2$\"3jXXT+IS->F27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$

\"3*y*****\\@80]F2$\"3+dEf[y)*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27

$$\"3j)**\\P4w)RiF2$\"3a!H\\5(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF

27$$\"3'z**\\P/-a[(F2$\"3['*4&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!

\\$>\"F*7$$\"3s)****\\i@Ot)F2$\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"

3p#p0_As\\q\"F*7$$\"3>+++!*>=+5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$

\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"

F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F

*$\"3I.v6'\\-.(RF*7$$\"31+]P/)fTP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V

\"F*$\"3e'R**p/^D,&F*7$$\"3++++++++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGB

G$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF

*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3It

i%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=

,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo

$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@

:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G

'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F2

7$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fe

s$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>c

UexeKF27$Fit$!3#*eCzbh(yQ%F27$F^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$F

hu$!3MaEf)**>Tw)F27$F]v$!3%zBj\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[

sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!

H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$F

jx$!37&[Um**Hz#QF*7$F_y$!3g@w31:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E

))3\"G&F*7$F^z$!3I8r8u<KdeF*7$Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F]

[l6&F_[lFc[lF`[lFc[l-%+AXESLABELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$

\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 155 "################################################\n#R

ep\350re de Frenet\nrestart;F:=x*(y + x) + 2*x^3 + x^4 + y^4;Fx:=diff(

F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 438 "\n with(plots)

:b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black , numpoints=10000):

\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y=y0]);\nFy0:=eval( \+

Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := arrow(<x0,y0>, <-Fy

0/l0,Fx0/l0>, length=[1],width=[0.01, relative], head_length=[0.1, rel

ative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l0,-Fy0/l0>,length=[

1],width=[0.01,relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=

CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"FG,**&%\"xG\"\"\"

,&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F(*$)F*F1F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&\"\"#F'%\"xGF'F'*

&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G!

\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords ha

s been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fx0G\"\"\"" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 "" 1 "" {GLPLOT2D 

491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q************f:!#<$\"3)

=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7$$!33kz6()ynk:F*$

\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-F47$F:7$$!3W3#z?z

?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7++++++kF-F@7$FF7$$!3m>

\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F*$\"3q7++++++oF-F

L7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O9#p\")e\"F*$\"318

++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7$$!37^p#eSXxe\"F*

$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`yF-7$7$$!31\\!*=@

/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3'=@XBVq'*>)F-7$7$

$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"ed\"F*$\"379+++++

+%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qEAj:F*$\"3Y9++++++

))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3g************f:F*

$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q?cShM%F-7$$!3-wH^

x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-vw;eNWF-7$7$$!3)=T

)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"3sasVHsVp]F-7$7$$

!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fir7$$!3Yezj\"[M([:

F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++?*F-Fdu7$7$F[v$\"

3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$$!3d************>

:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_12>\"pU^$F-7$$!3U

uRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!3kM)=$p([%)[\"F*$

\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-F]x7$Fcx7$FjvFbs7
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Bd^xr))F-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI

[F4*=F*$!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)

\\hRd#F*$!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3O

VDGF*$!3cg:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-

FF*$!3#)fsVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*

$!3Cm%yV9Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*

$\"37ndsPo9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*

y@F*$\"3i37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G

=1X:DF*$\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#

z(pFF*$\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y

@)f<\"y2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3

\"3ph;DN(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3A

d4**e\\[,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"

3P00ZV!yp.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3

#=%GK+r!=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$

!3)[E$eIW'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*

7$$!3sHg!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$

!31B#)R&\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF

*7$$!3w\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$

$!3gQ,fMg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3

=$p5ChhU#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7

jK>^MFF*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/

0tJ.CF*$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!

4#F*$\"3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl

+?F*$!3oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*

$!3tj[oLEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!

4Q,cA^&GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f

))F-7$$!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"

F*7$$!3%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$
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\\X$H/cY\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z

-b))F-$!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF
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>\\!HRIF*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%
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*fF-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA

\"F*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx

\"F*$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F

*$\"3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-M

WEF*$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF

*$\"3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*

$\"3\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*

$\"3oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$

\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$

\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!

3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG\"\"!F[b

oF[bo-%%VIEWG6$%(DEFAULTGF_bo" 1 2 0 1 10 0 2 6 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 62 "u:=diff(3*cos(t) - cos(3*t),t);v:=diff(3*sin(t) - sin

(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"uG,&*&\"\"$\"\"\"-%$s

inG6#%\"tGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"vG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(*&F'F(-F*6#,$*&F

'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 28 "xs:=dif

f(u,t);ys:=diff(v,t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#xsG,&*&\"

\"$\"\"\"-%$cosG6#%\"tGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(!

\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 88 "simplify(u);simplify(v);simplify(xs);simplify(ys);sim

plify(u^2+v^2);simplify(u*ys-v*xs);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"'\"\"\",&F&!\"\"*&\"\"#F&)-%$cosG6#%\"tGF*F&F&F&-%$sinGF.F&F&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%\"tG\"\"#

F&-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$c

osG6#%\"tGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%\"tG\"\"#F&F

&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-%$

sinG6#%\"tG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#s\"\"\"

)-%$sinG6#%\"tG\"\"#F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 22 

"solve(u=0);solve(v=0);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,

$*&\"\"%!\"\"F#\"\"\"F),$*&F'F(F#F)F(,$*(\"\"$F)F'F(F#F)F),$*(F.F)F'F(

F#F)F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(

\"\"!F'" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) \+

- cos(3*t),t=0,5);taylor(3*sin(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"

\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"

\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - \+

cos(3*t),t=Pi,5);taylor(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++,&%\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"

%F/-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%

#PiG!\"\"!\"%\"\"$-%\"OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*

&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,

y);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,

$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "
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$F`cm$\"3o%z\")\\'\\YmRF27$$\"3yfX4e%Q4\"yF2$\"3a?B`<d*)))RF27$Fecm$\"

3?*H\\O)pC**RF27$$\"3u\"*4`x78yyF2$\"35@Vae>]'*RF27$Fjcm$\"37Y74Y0!)yR

F27$$\"3wJAj%)p$)[zF2$\"3Y:07!Q(HYRF27$F_dm$\"3YDV^agF**QF27$Fddm$\"3w

XXjA#QMw$F27$Fidm$\"3W'y>$*)R)fd$F27$F^em$\"3*>%=4sBvIJF27$Fcem$\"3e*

\\')eX'R)e#F27$F]fm$\"3wv&3I+$fl>F27$Fagm$\"3S,=>:W#\\O\"F27$Fehm$\"3s

Vm\\d&QJ*))F/7$F_im$\"3(eFze\"4&36&F/7$$\"3Z4%o9sR8.*F2$\"3KQ#)\\0\"GP

D#F/7$Fdim$\"33)RkmZtEs'Ffr7$Fiim$\"3w9x#>]5e%HFfr7$F^jm$\"3ZzH%y14#R#

*F\\\\o7$Fhjm$\"3\"y6QJTh1L\"F\\\\o7$Fb[n$\"3Q%[/!R')HX\"*F_[p7$F\\\\n

$!3(=)>@+wc:')!#@7$Ff\\n$!3Au+lZ.._zF\\\\o7$F[]n$!3#*eY=nDe'y#Ffr7$F`]

n$!3%*4&RMGRQm'Ffr7$$\"3U5;ZZzF7)*F2$!3u5wQxDEe@F/7$Fe]n$!3I-D%HKBN#[F

/7$F`^n$!3;F$y&[#eu$*)F/7$Fd_n$!3C&))fn/cCU\"F27$Fh`n$!3SEq)H3#f.?F27$

Fban$!3*3&4r!z0:g#F27$F\\bn$!3=_4[1f`mJF27$Ffbn$!3P&>$*[eR1i$F27$F[cn$

!3eAYfO$*R(y$F27$F`cn$!3))z=4[\"R$3RF27$$\"3'41^rtX/4\"F\\^n$!3AtP$G\"

pU]RF27$Fecn$!3!fiXi\"=!)zRF27$$\"3Yo<lBO0(4\"F\\^n$!3we%y7&*Ri*RF27$F

jcn$!3e?Vr\")eh**RF27$$\"37D\\hZNR.6F\\^n$!3QG![94y6*RF27$F_dn$!3%40)*

4]U<(RF27$$\"3IJ0/4bY46F\\^n$!3\"yA\"G9VVTRF27$Fddn$!3rJ_&=a[/!RF27$Fi

dn$!3G-)f(zLc(y$F27$F^en$!3]^kkR-(fj$F27$Fhen$!3%H%42pLjkJF27$Fbfn$!3%

z@XTJBEd#F27$F\\gn$!3.H%\\*4n*3+#F27$F`hn$!3n'4/Y>wZW\"F27$Fdin$!3dE*4

+,&o8#*F/7$F^jn$!3Ks*R')p,>4&F/7$$\"3g!\\M!4\"Hm@\"F\\^n$!3%4\"oiZD\\j

BF/7$Fcjn$!3W3&zhwqN%yFfr7$$\"3>lFU(**ehB\"F\\^n$!3KAR[^pijLFfr7$$\"3S

V=#z,&)HC\"F\\^n$!3UI=R[9L35Ffr7$$\"3i@4UQ5\")\\7F\\^n$!3E8+VN?Ep7F\\

\\o7$Fhjn$!3Y*pub!pNw<!#K-F][o6&F_[oF(F`[oF(-%+AXESLABELSG6$Q\"t6\"Q!F

^[q-%%VIEWG6$;F($\"+iqjc7!\")%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}{PARA 13 "" 1 

"" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7]u7$$\"\"#\"\"!$F

*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;

:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,

Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3

n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3

`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3

c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"

3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"

3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3

Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#o

BjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Y

j$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&p

h!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3

Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/

7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$

$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3

'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3

\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3

[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L

_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2

`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3

H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73C

F/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!

3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3

\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz

?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>

BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$

!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@

6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElT

zF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$

!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YX

qOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"

*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$

F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*

f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw

+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/

7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$

$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$

$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$

\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"

3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"

3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT

$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%

\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3X

A5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"

3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"3

5q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"

36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7

$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$

\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$

$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!

3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$

!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z

4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<

2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[z

pd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2

(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY

!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,

R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F

/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'

o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#

F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3

>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?

\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:t

q\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7

$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$

$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'

QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF

**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*

)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(

ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$

!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$

!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3Q

N8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct

^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZ

W\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=

7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$

$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$

$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG

$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-%%VIEWG6$%(DEFAULTGFj^n" 1 2 

0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "restart:with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "ArcLength( <3*cos(t) - cos(3*t

),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "

Warning, the assigned names <,> and <|> now have a global binding\n" }

}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected names have bee

n redefined and unprotected: *, +, ., D, Vector, diff, int, limit, ser

ies\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"#C" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)):\nCurvature( <3*cos(t) - co

s(3*t),3*sin(t) - sin(3*t)> ):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 12 "simplify(%);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"

\"\"\"\"$F&*&F&F&-%$sinG6#%#t|irG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 71 "###################################################

####################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Re

p\350re de Frenet\nrestart:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t)

;y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&

\"\"$\"\"\"-%$cosG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$

*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),

t):v:=diff(3*sin(t) - sin(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF

'!\"\"*&F&F'-F)6#,$*&F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F

," }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t

|irGF(F(" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(

u/l),simplify(v/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&

\"\"#\"\"\")-%$cosG6#%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simpli

fy(u/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-

%$sinG6#%#t|irGF)-%$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=s

ubs(t=t0,y);\nu0:=subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:

=\nplot([x,y,t=0..4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*

&\"\"%!\"\"%#PiG\"\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&

\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(

F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$

*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F/*&F'F(-F*6#,$*(F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#v0G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6

#,$*(F'F(F.F/F0F(F(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the n

ame changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 257 "b1 := arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.0

5, relative], head_length=[0.1, relative], color=red):\nb2 := arrow( <

x0,y0>, <-v0,u0>,length=[1],width=[0.05, relative], head_length=[0.1, \+

relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" 

}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]

u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l

)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n

#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!

)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\"

>Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=

w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3

GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3

mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3a

KUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg

-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I

\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNt

iLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$

oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F

/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/

$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3

GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Q

j$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*

[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#

y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd

(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G

^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpy

F27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!

3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3

\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SB

ODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*

QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!

3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v!

[EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv

$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$

\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"

3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_v

f-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_

?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*

\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6Q

ZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNG

GF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!

3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!

3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!

384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3im

Ok1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3

i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw

.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$

=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[

Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"

Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw

)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*e

Uh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$

\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3

iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"

3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3

wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3

K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>

Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\

LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2H

fl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\

O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8

$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&

F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F

27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*

F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F

27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3

y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEO

bRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[

_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$

!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3

o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(Q

BJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*

R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)

zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurR

F/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$

$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$

\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!

\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y**

*e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2

#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF

/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!

3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$

!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%

'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99

Fi^n7$$\"+CrU.GFi^nFj^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF

`_n7$$\"+CrUGGFi^n$\"+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNO

GRIDG-F\\^n6&F^^n$\"*++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb

_nFf^n-Fc^n6&7&7$Fh_n$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^n

Fban7$FeanF_an7%7$Fean$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9F

i^nF_`n-F\\^n6&F^^nF+F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+

AXESLABELSG6$Q!6\"Fjbn-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

ccn" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 68 "###################################################

################\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "####

##################################    Exercice 8, suite\nwith(plots):

\npolarplot([cos(t)^2,t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F

*7$$\"3s%RHu\\FC)**!#=$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>

R5oF27$$\"3]h))4k@'f&)*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybf

siD\"F/7$$\"3%RT'z1sP9'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?

K=\\l=F/7$$\"3icbW;/VQ#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPu

M?CF/7$$\"3qu4S\"R*e]()F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@

)y*GF/7$$\"3-`txqLX!>)F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=

iKF/7$$\"3k)[%)fR!oLsF/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!

f%Gm$F/7$$\"3f'H1`6)=-lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4

&z!QF/7$$\"3Qo$3g(>7WdF/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn!

[QF/7$$\"3]fBV;oz\\`F/$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/

7$$\"3/4k(Rp=h&\\F/$\"3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F

/7$$\"3%)H@XTuPsUF/$\"3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`

$F/7$$\"3!yrni9q\"QGF/$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBH

F/7$$\"3!*3VReu\"e(>F/$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,P

e#F/7$$\"3?Ev=2H<u9F/$\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\

@F/7$$\"3yc[c&)y@\\5F/$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx

\"F/7$$\"3c'[t6ES*pqF2$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y

_M\"F/7$$\"3+5&e'eG2!R%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_

(yMu9**F27$$\"30(HI)=!)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`

%4_h1x$F27$$\"3%Q90m!)*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"

3+y%fB<#oPYFdw7$$\"3=bS'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$

\"3!z[8h%H`/C!#B7$$!35QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_

x$\"3!eH_na2wc%Fdw7$$!3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqF

dw$\"3\\%yB!3X?:OF27$$!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2

$\"322%f5T\\!G(*F27$$!3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F

2$\"3Y4`vLxGO8F/7$$!3OEo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i

<594p!)p<F/7$$!39eu4!pJj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm

\"*4\"=A%o@F/7$$!3U,5h\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"

35E%)GGi!Qe#F/7$$!3I=\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$

\"3[?J$>V`V$HF/7$$!3;Nl(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"

3F%[**z_3,`$F/7$$!3wLyG3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=

*QZy\"[o)y$F/7$$!3?I')3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(

ee<Sy)[UQF/7$$!3!fO`.[QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa

#eVy%QF/7$$!3-uI&>?()Qv&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6

m2QF/7$$!33!eoLVMt\\'F/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kO

F/7$$!3z\\![q>(*)GsF/$\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/

7$$!39z?X^(3W>)F/$\"3my20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$

!3CzG4?axd()F/$\"39?aF@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z

`!)=_lON#*F/$\"3'o&)o8/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0

#**))[U#)f*F/$\"3KnV&ezjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!3

7?KrDN\"3&)*F/$\"3Y\"[$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F

27$$!31\"GF3\"*QD)**F/$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLO

URG6&%$RGBGF*F*F*-%%VIEWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 115 "with(VectorCalculus):SetCoordinates( 'polar' );\nA

rcLength( <cos(t)^2,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }

}{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimpli

fy(%) assuming t::real;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the a

ssigned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 

"" {TEXT -1 113 "Warning, these protected names have been redefined an

d unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#-%$IntG6$*$,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F

*F**$),&*(F4F*F,F*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\"

)-%$cosG6#%\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cos

G6#%\"tG\"\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "######################

################    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(

-t)*sin(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 

433 433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)p

JU\"!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3Qi

O??bSn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)

\\,4(48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#

H/1D\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<

$\"3Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt

#FT$\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=

\"F*$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>T

U*>F*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"

\\'4EF*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_

LF*$\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$

F*$\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$

F*$\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*

$\"37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3

'oM[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o

$oT,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[

i->U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd2

2E'FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<V

FT7$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GF

T7$$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$

\"3eI0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7

$$\"3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7

$$\"3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)H

g\\!#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X

&yu)fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$

\"37([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*

!#>$\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<

\"GGrB**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[

t7$$!3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfX

jvFc[l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z

<e.BGFc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"

3&pJn3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc

[l$!3@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::y

zI8Fc[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u9

6KZc-fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"

3Cd>3@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'C

OLOURG6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAUL

TGF^bl" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve

 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp

(-t)*sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, c

omputation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 

"SetCoordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "####################

#################   RAPPELS SUR LES CONIQUES" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 223 "#############################  HYPERBOLE\nresta

rt:with(plots):p:=4:e:=2:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-13*Pi/4

8..13*Pi/48],color=blue):\nph2:=polarplot([p/(1-e*cos(t)),t,t=2*Pi/5..

8*Pi/5],color=black):\ndisplay(ph1,ph2);" }}{PARA 7 "" 1 "" {TEXT -1 

50 "Warning, the name changecoords has been redefined\n" }}{PARA 13 "

" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7jn7$$!3?o`15!

fcF)!#<$\"3\\q\"*HC0eO%*F*7$$!3Wu6$*o&>O,)F*$\"3cQ^KnKjo*)F*7$$!3'RXS*

)o&\\uxF*$\"36CoZ;@GS&)F*7$$!3-K\"Q^RZab(F*$\"3+cYO9lgY\")F*7$$!3aSh(H

/'3atF*$\"3/g#R4gnMy(F*7$$!33GwOg$***RqF*$\"3z7V+Sq?9sF*7$$!3=Uo%=eY[w

'F*$\"3,\"\\WHSr?r'F*7$$!3E`k,$*=o$\\'F*$\"3*[j0OPwK@'F*7$$!3+f9&)zZ-c

iF*$\"3y)G*e\"G+@x&F*7$$!3X#[vv;$*[/'F*$\"3a'HH#HcBw`F*7$$!398h\\edUde

F*$\"3CRT1Ng!4-&F*7$$!3wIG(\\Jl2p&F*$\"3*HdJA0'H,ZF*7$$!39x0l@@5TbF*$

\"3Q'))*o*oY1T%F*7$$!3A*=L+SK4I&F*$\"3=/HiUZ1NRF*7$$!35+3\"zy0N4&F*$\"

3URZoWh;7NF*7$$!3tJ&H%[^m8\\F*$\"3E#*Qpy#yE8$F*7$$!3_q\"R$Q-RiZF*$\"3-

qr1No]+GF*7$$!3Cj_#4]x.j%F*$\"3?_My5x-(\\#F*7$$!385[4;U]IXF*$\"3#[UAxW

MdD#F*7$$!37b\"og?,NV%F*$\"3\\%*\\'f;Hz+#F*7$$!3UZ+L%H/,N%F*$\"3-(>t34

V+y\"F*7$$!3Qe(R$G@9\"G%F*$\"3G!QxRy(yw:F*7$$!3#41Rm,0qA%F*$\"3LL%yvq#

z.9F*7$$!3#oW'H<2$><%F*$\"3'pZ2$[3,57F*7$$!3'G+C,$HPKTF*$\"3akj;%H,V0

\"F*7$$!3)H)>wt2w$4%F*$\"35H@,%e$p6))!#=7$$!3cdK.juolSF*$\"3x^8)p$f(yL

(Fds7$$!3k$RmvY/5/%F*$\"3C4?MapIrdFds7$$!3Sm6\"y)=5BSF*$\"3*Q$pzpTf<VF

ds7$$!3J1fan0(*4SF*$\"32\"3:&em`HGFds7$$!3$4AXuUNF+%F*$\"31PI[\"3j+[\"

Fds7$$!3D/u*4T,++%F*$\"3Qa2s%pf(fL!#?7$$!3_\"y;c)Qp-SF*$!3=B+^(4q(o9Fd

s7$$!3V#z%)p(zl4SF*$!3)[Vji'fm%y#Fds7$$!3#)=6)pi3@-%F*$!3Y!f,U]xHA%Fds

7$$!3Kpk*[;I0/%F*$!3\\z(eQmGtt&Fds7$$!3Wf9UMmGkSF*$!3M>rt$o]tD(Fds7$$!

3wWCC$e3I4%F*$!3!HhsK%43v()Fds7$$!3tT3Uqb-KTF*$!3=8-da<&G0\"F*7$$!3)e=

&R=E1uTF*$!3M>!p\"pn%z@\"F*7$$!3]@FO&)*>qA%F*$!3pnu'3iUQS\"F*7$$!35mqk

+./$G%F*$!3s[@;$36Ee\"F*7$$!3W(G_I0uTN%F*$!3cA,r5kc\"z\"F*7$$!3s33\"eb

v=V%F*$!3d)zo(z^j.?F*7$$!3\"fFz*RA/EXF*$!3P%H\\,;gYC#F*7$$!3EFK'*3&4Jj

%F*$!3pq:?(RpM]#F*7$$!31sa'QsnTw%F*$!3XZRzhh\\/GF*7$$!3S#R)QW*)f7\\F*$

!36!QR8p$QIJF*7$$!3!*fW%4k&=#4&F*$!3'*4*yUBH%4NF*7$$!3wJ>$y,7^I&F*$!3l

sdZ(QcM%RF*7$$!3kX)yN\"ppRbF*$!3wfU\"p;**yS%F*7$$!3;^/+\\WjoeF*$!3$[Z#

y<tEU]F*7$$!3*\\QHV5-@/'F*$!3K1&)zEQ(4P&F*7$$!3AWcotMmNiF*$!3*4T)pB\")

4MdF*7$$!3)>%))eU@:okF*$!3;1)H_'*zg;'F*7$$!36$*48Tn(Gt'F*$!3Ug'eVy%[`m

F*7$$!3ipYp$4BG-(F*$!3+xW\"QRjH=(F*7$$!3g$)y(f'HactF*$!3c#=d%zj!zy(F*7

$$!3#fE$fm$[ub(F*$!3YL*[c!)3-:)F*7$$!3O>.r%4\\fx(F*$!330IFx)*)Ga)F*7$$

!3Zv\"ps@9W,)F*$!3I>fYHX0q*)F*7$F($!3\\q\"*HC0eO%*F*-%'COLOURG6&%$RGBG

$\"\"!F]_lF\\_l$\"*++++\"!\")-F$6$7ao7$$\"3\\%e\"ziz1OKF*$\"3kj)zL6$ff

**F*7$$\"33k6Fm;(3)HF*$\"3xX&y$G.I0&*F*7$$\"3#>Qnz)Go[FF*$\"3CzZ$R*H\"

44*F*7$$\"3*zVgZ*)[l`#F*$\"3Ye$4N\"eJ6()F*7$$\"3/'zW\"[7+UBF*$\"3c_y5G

BBi$)F*7$$\"35j\"[m;iw*>F*$\"3q;SX;7uTxF*7$$\"3(HVq*=#zCq\"F*$\"3qTu+(

R#f1sF*7$$\"35'*o/:z+y9F*$\"3k<E>w%zrz'F*7$$\"3%4$*>]7p%y7F*$\"3j&yq<!

H4JkF*7$$\"3eaMk*)\\)**4\"F*$\"3-%>IaK6;5'F*7$$\"3]LpIgWT%R*Fds$\"3o!p

H$RkL.eF*7$$\"33[(pw0``J'Fds$\"3@mE<-J/D_F*7$$\"3\"\\()4hj#>4QFds$\"3/

$Q\\vTylu%F*7$$\"3DKi7v%)>?<Fds$\"3:X&ouWK1M%F*7$$!3@ZLcX<qPMFcu$\"37P

4u;J7$*RF*7$$!3!*oV/<_(zz#Fds$\"3f@8`Y&3!HMF*7$$!3j#\\d&[[vVZFds$\"3=;

Tvi![T,$F*7$$!3CzZ\")=;6EjFds$\"31OfZ,PggEF*7$$!3qw6Xr9YGwFds$\"3-`0J?

mx`BF*7$$!3C.j&)z>1w')Fds$\"3g[2H_R,#4#F*7$$!3usV@&o*pb&*Fds$\"33d>jGu

Zd=F*7$$!3<G#)yr&H+-\"F*$\"3)Hd$=)H\"ft;F*7$$!31<Cvad%43\"F*$\"3_`d;PQ

n'[\"F*7$$!3>mr^nM+K6F*$\"3JH_f:f9;8F*7$$!3?^x#ec:L<\"F*$\"3!GV:i\"f)[

;\"F*7$$!3QBomqY<07F*$\"3Q\"R.,x,m.\"F*7$$!3?&G3_prqB\"F*$\"3=2=pO,[K*

)Fds7$$!3aPr<oNmf7F*$\"3GSvd^kG#y(Fds7$$!3[1#)ye\"f9G\"F*$\"3>1E@@QN/l

Fds7$$!3]e%R1:ZrH\"F*$\"3D#>Bi:0oT&Fds7$$!3g#f_EGI3J\"F*$\"3q5\"4)pHzg

UFds7$$!3H.\\KG,p?8F*$\"3!pAVnjqy=$Fds7$$!3m8nt<x)yK\"F*$\"3CG>()48N*3

#Fds7$$!3Uq>0-5%=L\"F*$\"3]=a?)*p%H4\"Fds7$$!3_=2)QcKLL\"F*$\"3sv^')QF

0\"[#Fcu7$$!3<`<#\\nj=L\"F*$!3K9l)\\33Y3\"Fds7$$!3%o%3U+(e!G8F*$!3a_Wl

eHAc?Fds7$$!3k(yI$ybB@8F*$!36V-qR*H!=JFds7$$!3*eC>V?#468F*$!3!*Q,\\'f<

dB%Fds7$$!3Wk*fvYEzH\"F*$!37Bq[fhQd`Fds7$$!3oq5fS7)=G\"F*$!3utKHl]LxkF

ds7$$!3!*4TOr2')f7F*$!3aZ<_,QerxFds7$$!3UhjZ)eYeB\"F*$!3y>,&GFM6**)Fds

7$$!3<?JnIf;07F*$!3I#Q\"yO(Qm.\"F*7$$!3#[bw;S*=s6F*$!3A79)Rl5#p6F*7$$!

3-yZ]U)R&H6F*$!3!HOi\\sUZK\"F*7$$!3OqIXyD&>3\"F*$!3?N#4!f'\\M[\"F*7$$!

3B+[Mvz'G-\"F*$!3Y&=98T*>l;F*7$$!3eenfWg\"y`*Fds$!3exm_OdTi=F*7$$!3i`F

*)*[+Sm)Fds$!3Y%p7PUC^4#F*7$$!3D&y$*\\1'*fj(Fds$!3i2uT&*z%>N#F*7$$!3hF

LL6H!fL'Fds$!3m#H.Xjd$eEF*7$$!3zlHp!Rc4r%Fds$!3$=)>p`:I@IF*7$$!3I+`$*y

*H(4GFds$!3[4%e2f`lU$F*7$$\"3S*f[iC&o*z'Fcu$!3uEhg5Of8SF*7$$\"3/Mn-,=S

$p\"Fds$!31g#p!)Ru`L%F*7$$\"3\")>wfY&yAg$Fds$!3$)*4Z\"p2p1ZF*7$$\"3!eB

N%z5&y.'Fds$!3)3^*yN#\\C<&F*7$$\"3i1-!3gT%=!*Fds$!31$Qwtm!>LdF*7$$\"3q

yctg3Cp5F*$!3G:C[_2kWgF*7$$\"33%zw\"*)>Yc7F*$!3[\\Jb'fx0R'F*7$$\"3=(Qq

zClrY\"F*$!3YEr3s?MxnF*7$$\"3A^z4Ec'fq\"F*$!3wKS*pDLH@(F*7$$\"3N3S&eb%

p+?F*$!3Ku\\'*=?AZxF*7$$\"3k/\")otCPWBF*$!3]%4Z/3$\\m$)F*7$$\"32]9UXV[

QDF*$!30<(fm'Qy9()F*7$$\"3YM<j2A4]FF*$!3%G,a!=:V$4*F*7$$\"3%fAKaPW;)HF

*$!3%*=o^Hwn1&*F*7$$\"3<,N=%)z1OKF*$!3u\"z99:$ff**F*-Fi^l6&F[_lF]_lF]_

lF]_l-%%VIEWG6$%(DEFAULTGFbem" 1 2 0 1 10 0 2 9 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 18 "1/3+1/12;1/3-1/16;" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6##\"\"&\"#7" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"#8\"#[" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 149 "###########################

##  PARABOLE\nrestart:with(plots):rho:=2:e:=1:\nph:=polarplot([rho/(1-

e*cos(t)),t,t=Pi/4..7*Pi/4],color=black):\ndisplay(ph);" }}{PARA 7 "" 

1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined\n

" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$

7jn7$$\"3=)fbI7F%G[!#<$\"36Df/CrUG[F*7$$\"3g])*z(zO]U%F*$\"3yXpBy;MeYF

*7$$\"3)RK[*3KIeSF*$\"3)>;.GPM\")\\%F*7$$\"3obdo`%HRs$F*$\"3qtJ'y\\?pM

%F*7$$\"3Hvi&>wI#=MF*$\"3%e&oP$e<R?%F*7$$\"3CFt!3aEa%HF*$\"3].tLf&>E(R

F*7$$\"3@\"3%[+vCODF*$\"3cPhj%e#)4w$F*7$$\"3Ec(4.!pmQ@F*$\"3m`%*yPmDVN

F*7$$\"3!3EFH_Rdz\"F*$\"3e(>6[,$4WLF*7$$\"3i+r[H(Gh\\\"F*$\"3wVv80$G)f

JF*7$$\"33K(>S:=YB\"F*$\"3u&)\\$)\\ys*)HF*7$$\"3XuJH'G9h+\"F*$\"3w9Oty

suKGF*7$$\"3U>*Q:O_U/)!#=$\"3sA\"QX#zd'o#F*7$$\"37AiiV*RX)[Fao$\"3T1HF

dU/SCF*7$$\"32\\Qic+OSAFao$\"3bJx>9Ks7AF*7$$\"3'[ojr3-\"o=!#?$\"3bv(\\

/Bn=+#F*7$$!3OfaTHTJ%z\"Fao$\"3%Ru%==[q6=F*7$$!3C$)e8i3[JLFao$\"3MKmbE

+AL;F*7$$!3?J^PV^wkWFao$\"3a5)e&zJ)z[\"F*7$$!3K9.9T'*pRbFao$\"31[!**Hg

4dL\"F*7$$!3v,c4#[>EW'Fao$\"3#owFUgvG>\"F*7$$!3Wv$R8$p#Q<(Fao$\"3uS-Sk

_Bj5F*7$$!3YUAIPRtPxFao$\"3mS6kjpl7&*Fao7$$!3YHWw&\\??I)Fao$\"3L@uEs$4

8C)Fao7$$!3T3$*H4,N,()Fao$\"3&[QS([qN2sFao7$$!3]>\\?I[@'3*Fao$\"3EHE@Y

fxXgFao7$$!3K%e)3NG$HO*Fao$\"3'yH.d*y.[]Fao7$$!3RSLDj[//'*Fao$\"35\\-r

&HC(zRFao7$$!3?\"o[SlGwx*Fao$\"3iV'=Y:CC)HFao7$$!3km[%4>_U!**Fao$\"3o4

%R&)=;q&>Fao7$$!3S'zUfylP(**Fao$\"3p;b??pQC5Fao7$$!2m;hWZ')*****F*$\"3

-&3c=+()fK#Fap7$$!3U)[lyQkT(**Fao$!3OQqPz[d;5Fao7$$!3?!*4<E#fs!**Fao$!
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14 § 1

Exercice 8 Etudier et construire la courbe (Folium de Descartes)

x =
3t

1 + t3
, y =

3t2

1 + t3

Solution:

Exercice 9 Equations des asymptotes à la courbe x = t2

t−1 , y = t
t2−1 . Solution: x =

−1
2 , 2x− 4y − 3 = 0 .

Exercice 10 Graphe de la courbe x = 2sin t , y = 2 cos2 t
2+cos t .

Solution: Le domaine de définition est R . Elle n’a pas de branches infinies. Par périodicité, on
peut limiter l’étude à [−π, π] . Comme par t → −t x change de signe mais pas y , Oy est un
axe de symétrie. On trace la courbe sur t ∈ [0, π] . Le calcul de x′ et de y′ montre que t = π/2
conduit à un point singulier. Tableau des variations

t 0 π/2 π
x’ 2 0 -2
x 0 π/2 0
y’ 0 0 0
y 2/3 0 2
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Courbes paramétrées 15

Pour étudier le point t = π/2 , qui est singulier, le mieux est de prendre un développement limité
de x et y en h , avec t = π/2 = h . On trouve alors un point de rebroussement de 1-ère espèce. Le graphe
suit.

1.7 Courbes planes en coordonnées polaires

Représentation paramétrique en coordonnées polaires

L’utilisation des coordonnées polaires permet une approche simplifiée pour cer-
taines courbes paramétrées. Cette section est une suite de remarques et d’exemples en
complément à l’étude générale. On se place toujours dans le plan euclidien R2 muni du
repère orthonormé canonique (O, i, j) , avec x, y les coordonnées correspondantes.

Définition 1.5

Une courbe est dite définie paramétriquement en coordonnées polaires, si on a deux
fonctions (supposée dérivables autant de fois que nécessaire) r(t) et θ(t) telles que

−−−−→
OM(t) = r(t)(cos θ(t) , sin θ(t))

soit

x(t) = r(t)cos θ(t) , y(t) = sin θ(t)

C’est en fait simplement un exemple de représentation paramétrique. On notera
qu’on impose pas r(t) > 0 !. Il permet comme on va le voir un traitement spécifique le
la courbe.

Exemple 1.12 :
Droite ne passant pas par l’origine: Soit l’équation cartesienne de la droite

ax + by = c 6= 0, a2 + b2 = 1

Posons a = cosα , b = sinα , alors si x = r cos θ , y = r sin θ , on obtient

r cos(θ − α) = c ⇐⇒ c

r
= cos(θ − α)

La représentation paramétrique en coordonnées polaires est

θ = t , r(t) = c
cos(t−α)

il est souvent préférable de garder l’équation sous la forme 1
r = cos(θ−α)

c , le paramètre
étant l’angle polaire θ .

Exemple 1.13 :
Cercle de centre l’origine: Si le rayon est ρ > 0 , le cercle a pour équation

paramétrique en polaires

r(θ) = ρ = cte

Exemple 1.14 :
Le Limaçon de Pascal: Soit le cercle de centre I = (a, 0) de rayon a . Une

droite d’angle polaire θ passant par l’origine coupe le cercle en O et un autre point N
( N = O si la droite est verticale), avec

−−→
ON = (2acos θ)(cos θ , sin θ)

Soit le point M situé sur la demi-droite OM tel que
−−→
OM = (2acos θ + b)(cos θ , sin θ), b > 0
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Lorsque θ varie entre [−π
2 , π

2 ] , le point M(θ) décrit une courbe dite le ”Limaçon de
Pascal”. Son équation paramétrique en coordonnées polaires est donc

t = θ, r(θ) = 2acos θ + b

Noter que la fonction r(θ) n’est pas supposée positive.
r
Exercice 11 représenter en coordonnées polaires l’hypocyclöıde H3 (à trois points de re-
broussement).

Etudions le vecteur tangent à la courbe représentée par

x(t) = r(t)cos θ(t) , y(t) = r(t)sin θ(t)

Définissons un repère orthonormé (qui dépend de t ):
−→u (t) = (cos θ(t) ,sin θ(t)) , −→v (t) = (−sin θ(t) , cos θ(t))

Alors en dérivant par rapport à t , on trouve

Proposition 1.3
Le vecteur tangent au point de paramètre t est:

τ(t) = r′(t)−→u (t) + r(t)θ′(t)−→v (t)

Si θ(t) = t , on a un point stationnaire ssi r(θ) = r′(θ) = 0 . Si θ = t (cas usuel), les
directions tangentielles à l’origine (éventuelles) sont les droites d’angles polaires θ ,
solution de r(θ) = 0 .

Démonstration:

Pour le dernier point, on note que si r(θ) = 0 (et r′(θ) 6= 0) ), alors le vecteur
tangent est proportionnel à u(θ) . n

Exercice 12 Montrer que le vecteur accelération est

d2−→OM

dt2
= (r′′ − rθ′2)−→u + (rθ′′ + 2r′θ′)−→v

Cas particulier θ = t . Solution: On dérive une fois de plus l’expression donnant f ′(t) , cela donne

f ′′(t) = r′′(t)u + (−r′θ′ sin θ − rθ′2 cos θ)i + (rθ′ cos θ′ − rθ′2 sin θ)j + (r′θ′ + rθ′′)v

en notant (i, j) le repère standard. On exprime les relation donnant i et j en fonction de u, v ,
et on a le résultat.

Exercice 13 Montrer que la courbe d’équation polaire r = cos 2θ , admet pour tangentes à
l’origine les droites d’angles polaires θ = ±π

4 . Solution: On résoud r(θ) = 0 , on trouve θ = π
4

(mod π) , on applique la proposition 1.3.

Remarque 1.4 :
• Supposons θ = t . Si la courbe définie paramétriquement par r = r(θ) a

un point d’inflexion en M(θ) (point régulier) alors

r2 + 2r′2 − rr′′ = 0

au point θ . On doit en effet écrire que les vecteurs vitesse et accelération sont colinéaires,
le résultat découle du calcul qui précède, joint à l’exercice de dessus. L’inflexion ordinaire,
la seule considérée dans ce cours, correspond au cas p = 1, q = 3 de la section 2.4. Pour
avoir une inflexion ordinaire il faut donc en plus s’assurer en plus de la relation de dessus
que q = 3 .

• Si la courbe passe par l’origine, donc r(θ) = 0 a une solution au moins, la
tangente en O , correspondante à θ0 , tel que r(θ0) = 0 , est la droite de pente θ0 . En

panchish
Text Box
 18


{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{PSTYLE "Normal" -1 0 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 

2 2 1 1 1 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 

{CSTYLE "" -1 -1 "Courier" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 

0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 

-1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 

0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 

1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "" 0 "" {TEXT -1 95 "#####################     \+

FEUILLE N2 237\n######################################    Exercice 1.

\n" }{TEXT 256 11 "Exercice 1." }{TEXT -1 186 " D\351terminer les poin

ts singuliers de la courbe plane d\351finie sur R par\nt \\mapsto (t^2

 +t^3, t^4 +t^5). D\351terminer s\222il s\222agit de points de rebrous

sement de premi\350re\nou de seconde esp\350ce." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 46 "restart:plot([t^2+t^3,t^4+t^5, t=-1.1...0.4]);

" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$

7ao7$$!3>-+++++57!#=$!3],++++5k9F*7$$!3sSBg-Sk%4\"F*$!3o\"3Dux2\\I\"F*

7$$!3*H\\)*yV'GB)*!#>$!3W'=3.W]N:\"F*7$$!3Dt/xf:@I()F5$!3t-&*=bGy45F*7

$$!39lVy:x)om(F5$!3&f>x:AYOt)F57$$!3E()z#\\6Xcw'F5$!3W*4WzZNYg(F57$$!3

#[\"><a?Y')eF5$!3N#GUJ'[&z_'F57$$!3U:\"[voA\"H]F5$!3RMHhbn5-bF57$$!3qX

%)3p6T$>%F5$!3v-JND(>c_%F57$$!3k%z1#Hd8zKF5$!3CgPfj0j%[$F57$$!3gT'3X!Q

j\"R#F5$!3ho:K'oDA]#F57$$!3/ZrP\"R)fI:F5$!3'Q\"o%y()Gkd\"F57$$!3#Rra>'

[Adp!#?$!3!f:**=LVI0(Fbo7$$\"3un&zq@a*p!*Fbo$\"3n-by;t6.*)Fbo7$$\"3LW^

'\\-LuS#F5$\"3QER0N#epG#F57$$\"3s)QaBXq;!QF5$\"3k.#*z`mj$\\$F57$$\"3%f

l&e&e[&*4&F5$\"3JUp&e(G(4`%F57$$\"3%\\g5\"4\"=*=iF5$\"3am7UPLr_`F57$$

\"3Cq^Hw8bfsF5$\"3We12:H')\\gF57$$\"33#ptE'[rs\"*F5$\"3NW4o*G-w8(F57$$

\"39#Hm'o*fB3\"F*$\"3Ay'[eI<b#yF57$$\"3-60Zb.z_6F*$\"3d0B:v#3n-)F57$$

\"3([&3y$*yl:7F*$\"3g!Q60#*Qd9)F57$$\"3?<jqajos7F*$\"3[e!GAtS8>)F57$$

\"3vj2q1mAA8F*$\"3oB]FE`gn\")F57$$\"3QgYvwj')f8F*$\"3)[:s0'\\w&4)F57$$

\"3WgPS[o2#R\"F*$\"3];w&yx<<)zF57$$\"3e!>?Vqj?U\"F*$\"3@Mj<en**3yF57$$

\"356Q**p$\\cW\"F*$\"3-*)Q))*p1df(F57$$\"31[C94r9j9F*$\"3K6fLYv'pM(F57

$$\"3[@WWyTqu9F*$\"3kzN&ym9%pqF57$$\"3ijUZ8&p6[\"F*$\"3IBvnFU#GZ'F57$$

\"3/*=K17&Hq9F*$\"3C#[7!Q([X)eF57$$\"3*[K,hL(eQ9F*$\"3s#Q/zWo(e^F57$$

\"3qeK:V<R(R\"F*$\"3x[TC*fHKa%F57$$\"3+S%Hg=/\\L\"F*$\"3gsR1BSxZQF57$$

\"3e3Aq')Q@o7F*$\"3)R'>[kJ.lKF57$$\"3GHS6cZl%=\"F*$\"3ef))>liQtEF57$$

\"3cqJ(z-&y'4\"F*$\"3!*eG%\\:([k@F57$$\"3+mX)R@rR)**F5$\"3q`do;(4bp\"F

57$$\"3e<zU$ozp.*F5$\"3mrbN(G6FK\"F57$$\"3Mh!Q!**\\6()zF5$\"3Dz\"QFSac

#)*Fbo7$$\"3-rU`8`l&)oF5$\"3i\"p5,ts&[pFbo7$$\"3&=.x]OPW$fF5$\"3W>G:z0

T_\\Fbo7$$\"3]v*y%))RNK\\F5$\"3!4H(z(o'yxKFbo7$$\"3E`)GtcJL%RF5$\"3*R)

e.+>;3?Fbo7$$\"37_DMrq7SIF5$\"3M'yt-0Tq9\"Fbo7$$\"3Z))*[Tv#[WAF5$\"3xW

i.wwyCg!#@7$$\"3;B:R0'G>Z\"F5$\"3w86$eVP0\\#Fdz7$$\"3)=J$3NGUc*)Fbo$\"

3E$3a`5;0\"*)!#A7$$\"3t6'oB0?6B%Fbo$\"3Q9W=Yt_>>F_[l7$$\"3A%Qi'R?d*Q\"

Fbo$\"3Tgp\"*\\j>2?!#B7$$\"3]VB96\"*>%[$F_[l$\"3V<B\"H8%>@7!#E7$$\"3(R

T3DpQL.'Fdz$\"3%G%oC8\\'Qb$!#C7$$\"3WV8&[\"et!H$Fbo$\"3&o:EsKNc-\"F_[l

7$$\"3_'**oAn(*[;)Fbo$\"39u0uabyMhF_[l7$$\"3E+Q#>4-Te\"F5$\"3RW;!*>jbU

AFdz7$$\"3U)RQpEX3f#F5$\"3r`l![hwk$eFdz7$$\"3.25-#>X3\"RF5$\"3SQ_#Q(H2

%H\"Fbo7$$\"3WZvz')\\()GbF5$\"3;N([7lD\">DFbo7$$\"3[g(*=\"fVJI(F5$\"3[

a)3%[G\"GH%Fbo7$$\"3)=+eS[QYp*F5$\"3#)*\\/c*pbntFbo7$$\"3XLR^UZZ<7F*$

\"3_#)*o(QwZN6F57$$\"3mDs!QVAMO\"F*$\"32.Y1#HbpS\"F57$$\"3;(G%[J%G#>:F

*$\"3$G\"[v+3>E<F57$$\"3E2AeP$3yn\"F*$\"35jmfQ]v\"3#F57$$\"3wUv<$=Ze%=

F*$\"3yEDQ`go\"\\#F57$$\"3n*p!yf6@P?F*$\"3_(*z\"e\">O**HF57$$\"3K+++++

+SAF*$\"33,+++++%e$F5-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!FjalFial-%+AXES

LABELSG6$Q!6\"F^bl-%%VIEWG6$%(DEFAULTGFcbl" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 53 "######################################    Exercice 2." }}

{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2." }{TEXT -1 341 " D\351termin

er les points singuliers de l\222astroide A (cf. exercice 4, feuille\n

1), leur esp`ece, et la tangeante `a l\222astroide en ces points. V

\351rifier que la distance\nentre les points d\222intersection de la t

angente en un point r\351gulier M(\\theta) \\in A avec\nles axes est c

onstante. En d\351duire une construction g\351om\351rique alternative \+

de\nl\222astroide." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "simpl

ify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "expand(cos(3*t));s

implify(cos(3*t)+3*cos(t)-4*cos(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 

"" }{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (cos(t))^3, t=0..2*Pi]);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7in7

$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!

#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F

2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2

$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"[

'F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!

*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**

F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%******!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K

&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUGs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#

o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXUzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1Sk

F2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$

!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$

!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`

7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!

*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3e

PWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%

fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y

1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_

A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr

,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$

F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$

$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$

$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3

Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H

:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gmp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$

!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$

$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3A

Qf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3

/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)

HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3

&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3GMDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"

#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 115 "[taylor( cos(t)^3,t=0, 5 ),taylor(

 sin(t)^3,t=0, 5 )];\n[taylor( cos(t)^3,t=Pi/2, 5 ),taylor( sin(t)^3,t

=Pi/2, 5 )];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$++%\"tG\"\"\"\"\"!#!

\"$\"\"#F*#\"\"(\"\")\"\"%-%\"OG6#F&\"\"&+'F%F&\"\"$F/F2" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#7$+',&%\"tG\"\"\"*&\"\"#!\"\"%#PiGF'F*F*\"\"$-%

\"OG6#F'\"\"&++F%F'\"\"!#!\"$F)F)#\"\"(\"\")\"\"%F-F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 80 "restart:with(VectorCalculus):\nArcL

ength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned

 names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" 

{TEXT -1 113 "Warning, these protected names have been redefined and u

nprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 268 "restart:with(plots):x:=((n-1)*cos(t)+cos((n-1)*t)); \+

y:=((n-1)*sin(t)-sin((n-1)*t));n:=4;\nQ1:=polarplot([ 1,t,t=-Pi..Pi], \+

color=green):\nQ2:=polarplot([(1/n)*sqrt(n^2-2*n+2+2*(n-1)*cos(n*t)),a

rctan(y/x)+(1-signum(x))*Pi/2,t=-Pi..Pi],scaling=CONSTRAINED):\ndispla

y(Q1,Q2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoor

ds has been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&,

&%\"nG\"\"\"F)!\"\"F)-%$cosG6#%\"tGF)F)-F,6#*&F'F)F.F)F)" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"yG,&*&,&%\"nG\"\"\"F)!\"\"F)-%$sinG6#%\"tGF)

F)-F,6#*&F'F)F.F)F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}

{PARA 13 "" 1 "" {GLPLOT2D 607 607 607 {PLOTDATA 2 "6&-%'CURVESG6$7S7$

$!\"\"\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3

Y'Gi)*4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H

&3#42`')F1$!34lR!f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(

F1$!3ETq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3

cSPrOh-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaW

L\"oen*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=

t@)******!#<7$$\"3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/

uE]D`V'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^

2&oN')F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj

?x_qF17$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]

F17$$\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F1

7$$\"34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7

$$\"31&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$

$\"3u$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F1

7$$\"3)**QqPxng%zF1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$

\"3AbWQLke[gF1$\"3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$

\"3IE&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17

$$\"3#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`**

***F17$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o

'*F17$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F

17$$!3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$

$!3wYp?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$

$!3:ZCj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3

X-tSNb&p!**F1$\"3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$

F*F*$\"*++++\"!\")F^[l-F$6$7in7$F($\"3Z_t9*zYYA\"!#L7$$!3]:M)[J4<s*F1$

!3'RZz#pt&[a#Fcs7$$!39w*)\\H2)H0*F1$!3LCel'f^di\"!#>7$$!3@$4ejZ.4\"zF1

$!3t2CKU\\o+bFc\\l7$$!3)QG%y;>/zkF1$!3))f#QI')Q$f7F17$$!3&f8R:Pb$Q\\F1

$!3MI(QRC\"\\)H#F17$$!3OS0<Y:#Gb$F1$!3)HNLpRu#=NF17$$!3KE(zE:H#)G#F1$!

31#fe3.8;&\\F17$$!3cbhO'3'4e7F1$!3_Kw^Dy=\"['F17$$!3I%H8U;3\\d&Fc\\l$!

3w5Vq-2!H*yF17$$!3k\"=E)eUe5;Fc\\l$!3Kcur-Bye!*F17$$!3OPy>p7)QV#Fcs$!3

Xdj3zC#)H(*F17$$!3O#HDVlyF-$Fco$!3di>(=A:D$**F17$$\"3C7Sv$>.*G@F-$!2uo

c>l%******Ffo7$$\"35SWHmflDKFco$!38l?!Q+K&H**F17$$\"3O[A-\\_DHDFcs$!3D

eUpvD%Gs*F17$$\"3]14H>3$H&=Fc\\l$!3u!*=%QSl#o*)F17$$\"39*R/jHI:P&Fc\\l

$!3_IzftqXUzF17$$\"3A(*>c(z0?G\"F1$!3$3`-F/n+W'F17$$\"3:MD4A_N5<F1$!3!

HJ#zFG(\\v&F17$$\"3rIp1U*HH?#F1$!3!*fmv9T0j]F17$$\"3%4D]l(yV\\GF1$!3A<

)yZzq#pUF17$$\"3+B-d1u(Hc$F1$!3qe&)pH7;3NF17$$\"3pq%oO4tuB%F1$!3QQEvfh

IxGF17$$\"3c@h9>dEQ\\F1$!3SObsA2c)H#F17$$\"3a6sKO$fI\\'F1$!3MP9Z82B^7F

17$$\"3'pn=M#yplyF1$!31QEXRwz(o&Fc\\l7$$\"3mGg;hYVC!*F1$!3\"*=6y;a6,<F

c\\l7$$\"3Vc7,Y]nB(*F1$!3v/6kF]\"y^#Fcs7$$\"3y`S@p6;F**F1$!3oZ&3+:1+R$

Fco7$$\"3#zU0&Gd&)****F1$!3CWu)Q)y(G)H!#D7$$\"34EF-i[]M**F1$\"3![3oaXW

**)GFco7$$\"3N&*z`g9#ys*F1$\"3)4Ld>(f4hCFcs7$$\"3'*>T\\\\,s`!*F1$\"3Fu

gL!o:Qi\"Fc\\l7$$\"3?-2$)GDi[zF1$\"3-u23?NVY`Fc\\l7$$\"3@s\"3;?)eElF1$

\"3X9!*[K4$>B\"F17$$\"3`>oKTm9<]F1$\"3=+BQd5'yB#F17$$\"3]8Ze\\_w#H%F1$

\"3W[$4;<\\*GGF17$$\"37?l%>m7^f$F1$\"3c]>Q^zGwMF17$$\"31!QECb5)pGF1$\"

3%o9T:m2gC%F17$$\"3[\\$y/T**G@#F1$\"355$4498*\\]F17$$\"3y!yD\\$R&=p\"F

1$\"3#4vklFpFy&F17$$\"3--j59$HIC\"F1$\"37T))f1\"zs]'F17$$\"3+q%y\\%>8q

`Fc\\l$\"3V:rz2.!G%zF17$$\"37$)3,WCBv<Fc\\l$\"3Aos,azz'**)F17$$\"3S,gD

O._a@Fcs$\"39tuzAZ#3v*F17$$\"3&p86qwej!HFco$\"3zm42ptDM**F17$$\"3SDU#)

p)=z&GF`el$\"3cG&)Q'yf)****F17$$!3WN')[?l()*\\#Fco$\"3GA\"4Z^L0%**F17$

$!3vJ7]FGMN@Fcs$\"3-N;`T$*H_(*F17$$!3;W)zFN\"*zm\"Fc\\l$\"3!*3ei]X#p.*

F17$$!3-`9*\\6WPk&Fc\\l$\"3]Dh(\\.)GwyF17$$!3c\\e$Q1xCD\"F1$\"3]XFz:?!

4\\'F17$$!3[i?<bQE!G#F1$\"3m\"4yOHD>'\\F17$$!3%))=QV2_!yNF1$\"31buy*\\

&=$\\$F17$$!3:v*)R4SsI\\F1$\"3wds?3%4WI#F17$$!3d<*4%4*Hp_'F1$\"3d*4i[#

\\tJ7F17$$!3cKdy&3N0&yF1$\"3sg)4(f^5^dFc\\l7$$!3gV$p&*yE%***)F1$\"3C!4

m\"4Q8o<Fc\\l7$$!3^il#GtbMs*F1$\"3vtWTHs#3_#FcsFe[l-F[[l6&F][l$\"#5F)F

^[lF^[l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF]_m" 1 2 0 1 

10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 99 "restart:n:=4:\nx:=((n-1)*c

os(t)+cos((n-1)*t)); y:=((n-1)*sin(t)-sin((n-1)*t)); A:=simplify(x^2+y

^2);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#

%\"tGF(F(-F*6#,$*&F'F(F,F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"

yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"AG,(\"#;\"\"\"*&\"#[F')-%$cosG6#%\"tG\"

\"%F'F'*&F)F')F+\"\"#F'!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 44 "B:=n^2-2*n+2+2*(n-1)*cos(n*t);simplify(A-B);" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"BG,&\"#5\"\"\"*&\"\"'F'-%$cosG6#,$*&\"\"%F'%\"tGF

'F'F'F'" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 ">

 " 0 "" {MPLTEXT 1 0 86 "with(plots): polarplot([sin(3*theta), theta, \+

theta=-2*Pi..2*Pi], scaling=CONSTRAINED);" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 13 "" 1 "" {GLPLOT2D 607 607 607 {PLOTDATA 

2 "6%-%'CURVESG6$7_al7$$!39uR=U6ChC!#E$\"3(3pfm)fB>?!#N7$$\"3\"))z<zVg

Z-\"!#=$\"3%)ezG\"fP+^$!#?7$$\"3@nG74J8N?F1$\"3cr,R_jz&R\"!#>7$$\"3+Nm

bHr(p,$F1$\"3$o/2UD$))4JF:7$$\"3!zVP`)4kcRF1$\"3'H)f.`f(HX&F:7$$\"3pK*

Qy'f>T[F1$\"3IS7EN[yp$)F:7$$\"35Elm6klecF1$\"3'e,U-\"36z6F17$$\"3WU\"*

)*)o#=)R'F1$\"35Bc$yg>Nc\"F17$$\"3+*3r#fKE]qF1$\"3'*y?f.l$4)>F17$$\"3a

))>+5na`zF1$\"3wee!4So`v#F17$$\"3,m;=E$)=Q&)F1$\"3jzVl0&)RSNF17$$\"3<d

*G%>$Gfq)F1$\"39P0e&G*z<RF17$$\"3GQM+<g)**y)F1$\"3W30T2_*[F%F17$$\"33L

:+g$)>\"z)F1$\"3p;y%46*=/YF17$$\"3\"**))4L()G9r)F1$\"3#*e#Rtkh%)*[F17$

$\"3SFXF:f.K')F1$\"3uZ92!Qnf/&F17$$\"34_\\7(>l&G&)F1$\"3y5J#[!G3z^F17$

$\"3B#=OMY\\<S)F1$\"3)\\NiSj9nH&F17$$\"3#)>HXv%4CD)F1$\"3U$yfEOIyR&F17

$$\"31F*o-rb)*)yF1$\"3SKc_C$=na&F17$$\"3a*pz)>32\\uF1$\"3noF_bD*)=cF17

$$\"3Am[hcv*3P'F1$\"3T16gh.<7bF17$$\"3M\\TQd&*Q-^F1$\"3!f;DeMv-0&F17$$

\"3dhK^MzA@WF1$\"3U$3*>*Go:o%F17$$\"3#3Q/9VKxs$F1$\"3`;ikb3!RA%F17$$\"

3lY;mOt3MIF1$\"35H%o5o95o$F17$$\"3?%pNkGs@N#F1$\"3-o')4&RQ#eIF17$$\"3s

t.T(p\\Lp\"F1$\"3y2p9D9TiBF17$$\"3Kml#4)HEo5F1$\"34k*G#z+y,;F17$$\"3Sb

.kN=\\m[F:$\"3ABLKKqneyF:7$$!3%)3s*G)o0$G%F4$!3Slui**=)yY(F47$$!3.&y]^

/ul5&F:$!3(RN<)3^dR'*F:7$$!3oaSB[$QZ8*F:$!3?w)Qua&yt=F17$$!3][nr(p(pY7
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3%*G&y;Eh(zMF17$$!3%**yg$p[^xGF1$!3B-A)HkNsB%F17$$!3:V!=cEF&HAF1$!3dH2

,xY1G]F17$$!35&p3!*H--m\"F1$!3G`P,HLmIeF17$$!3#fXi4%z$y<\"F1$!3Dbsl[8#

=i'F17$$!3[e'4Q0`#3aFe\\l$!35SG3OcXLzF17$$!3C*[s3cTOw\"Fe\\l$!3D-Tz_B4

,!*F17$$!37&=#=\\1'3l#Fcs$!3#\\txQArSr*F17$$!3A*QN9ZS'eHFf_l$!3?AU%px3

p***F17$$\"3yi;N=R1Z;Fcs$!3#>*e]x&H:z*F17$$\"3;Y-MvD,M:Fe\\l$!3Ax[y)*Q

P)3*F17$$\"3'fG!zIWL^_Fe\\l$!3%>KUI%z3szF17$$\"3F4o\"Q[YZ?\"F1$!3Qg9l+

?@ulF17$$\"3+)osb'G%3;#F1$!3`C0U$Hw)=^F17$$\"3_OKK+`:!Q$F1$!3#RMu\\&HA

$p$F17$$\"3iJaPf)>*zZF1$!3.-_!o=RIU#F17$$\"3KQ.ec<vSiF1$!3tDZ@2\\v+9F1

7$$\"3;HaM,CT=xF1$!3p`WV2bJ9jFe\\l7$$\"3y$\\%o>;KH*)F1$!3Qn()ee?*3'>Fe

\\l7$$\"3*R(Hh`dXB(*F1$!3S9A'Q%p#3_#Fcs7$Ff[l$\"3ww-`Dh!=F)Fj[l-F[[l6&

F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"F][p-%%FONTG6#%(DEFAULTG-%%VIE

WG6$Fb[pFb[p" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 

"Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "res

tart:n:=4;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((

n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"'" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=4;Ln:=ArcLength( <

(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>,

 t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned n

ames <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT 

-1 113 "Warning, these protected names have been redefined and unprote

cted: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#Ln

G\"\"'" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal

\n######################################    Exercice 3.\n" }{TEXT 258 

11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de centre (1, 0) et \+

de rayon 1.\n\na) D\351terminer une \351quation polaire de C.\n\nb) So

it D une droite passant par l\222origine qui coupe C en un point P. \n

On construit sur D deux points M et N distincts tels que d(P;M) = d(P;

N) = a,\no\371 a est un r\351el strictement positif fix\351. \nD\351te

rminer une \351quation polaire de\nl\222ensemble \\Gamma_a d\351crit p

ar les points M et N si l\222on varie D (\{\\it lima\347ons de Pascal

\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\infty[,\nl'ensemble

 des points des courbes \\Gamma_a,\n dont la tangente est verticale." 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 356 "with(plots):P1:=polarplo

t([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t,t

=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=bl

ue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=polarp

lot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polarplot([2*cos(t)+9,

t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 7 

"" 1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined

\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURVESG

6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)R@^

qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G*)4

\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&RcG>

\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$\"3W

WD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"333V

?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"37

l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$\"3

sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3B.^

N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$\"3/

Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&Rq4-

B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7$$\"

3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27$$!3

o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$$!3'

)3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F27$$

\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$\"3O

7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$*fQK

!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"3HAr

G#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a!ypx

gy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$$\"3

'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27$$\"

3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRYHF27

$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F27$$

\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF27$$

\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F27$$

!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"p9#

F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZD(F

27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC\"F/

7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/7$$

\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")o\"

F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22b<F

/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W<F/

7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/7$$

\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"3yO

#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"37Qc

!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$$\"

3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F27$$

\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$\"35

@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$\"3Q

\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$\"3^!

\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$\"3(R

_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b'G#*[vu&=DF/$\"3jW1WI5,A7F/7$$\"31

3s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3ZG>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F/7$$

\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7$$\"

39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"3-8JG)4h!f:F/$\"32,!>h)**eQ<F/7$$

\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$\"37F;?,/x#>\"F/$\"3i%o.zcznv\"F/7

$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up\"F/7

$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7$$\"3wO)ps<:$y`F2$\"3S9wGtuLh:F/7$

$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/7$$\"3=436/Sui<F2$\"3wNJYK!3SE\"F/

7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)*=0M(

F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F27$$!3!=YF%o@#)z')Fjr$\"31pD:\\k_g

?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=KFdr7$$\"36L,SI;N.9F2$!36$yQxE=H!=

F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%o\"e$

F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F27$$\"3)=I(e[VM!4(F2$!3]iwCVca=NF27

$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF27$$

\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F27$$

\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"3mGp&G#G,G**F2$!3;)y*f;$pc*oFjr7$

$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$\"3A7#4g(z6Y**F2$\"3o8Sh0IysfFjr7

$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$$\"3cRET.Jba%*F2$\"3)3fU/Df&R=F27

$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F27$$\"3&o1JO#H;.&)F2$\"3WF4Zw62XGF

27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$$\"3eM#oqM6w=(F2$\"35se(*fo\"3\\$

F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$yNF

27$$\"3/\"3Vbd^Q!HF2$\"3(fs9pzX^\"HF27$$\"3x$y;+7A)38F2$\"3K6'y.<s/r\"

F27$$!3ec3$e'*QYf'!#@$!3CD2qI&QU9\"Fdr7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_RA#

F27$$!3q9<I\\Ev\\7F2$!3)*\\P#eu<'oZF27$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLluF2

7$$\"3;hrY*Ql$H\")Fdr$!3v\\ptA,(f,\"F/7$$\"3)>ovl.DSi\"F2$!3)ei0s^LwC

\"F/7$$\"3\"*>W'[L)=:PF2$!3G'[V+Zj'\\9F/7$$\"3>wB*y@;[8&F2$!3?y(oHTQqa

\"F/7$$\"3;;x.Nf@%p'F2$!3CP5^=SDG;F/7$$\"37%e9p9'os$)F2$!3!ylGMg)Q\"p

\"F/7$$\"3&3Ng.d&p95F/$!3IZu%HE0[t\"F/7$$\"3sS@C0$H%z6F/$!3WOlMPx%ev\"

F/7$$\"3mp&GEQcyM\"F/$!39YracvMf<F/7$$\"3o?B%fqcz^\"F/$!3!G)Gu@%H[u\"F

/7$$\"3i$=2*\\pl(o\"F/$!3GEC0A717<F/7$$\"3qm&zQs\"zl=F/$!3-n'pw7Wql\"F

/7$$\"3&)[\"))H@d&Q?F/$!3G4SuLaj\"e\"F/7$$\"3-$)ycSLZ.AF/$!3Ca\"HzW)['

[\"F/7$$\"3'=)=eLA:eBF/$!35(eBU5oDP\"F/7$$\"3GcBMSq_%\\#F/$!3;xv/N96Z7

F/7$$\"3\"ebZQoAwh#F/$!3[R2>5%ep5\"F/7$$\"3z^&*p9kxDFF/$!31(Rd=@4n`*F2

7$$\"3#f$*4]T@v\"GF/$!3AgQwjc.!*yF27$$\"3au!\\!e7S'*GF/$!3()**R+PBf:gF

27$$\"3#\\)\\l;4l`HF/$!3#))4-Wovv0%F27$$\"3_.)f?tm$))HF/$!3!ya*RH#RI/#

F27$F($\"3?S_sF$[Ap\"!#D-%'COLOURG6&%$RGBG$\")+++!)!\")$\")AR!)\\F^[n$

\")Vyg>F^[n-F$6$7[s7$$\"\"%F*F+7$$\"3ytg@j)[f)RF/$\"3Dg%QxmjPt#F27$$\"

38r8W%y#*R%RF/$\"3DyUN]WaNaF27$$\"3%*zyNr.suQF/$\"3IT-,h$oQ2)F27$$\"3w

t)*e395zPF/$\"3#H))=,,F=1\"F/7$$\"3%)=Mmh_/aNF/$\"3ysqT()4qt9F/7$$\"3Q

<l%RjTGE$F/$\"3PS'R0H0Z$=F/7$$\"3OOR7PEZuIF/$\"3(**=ufA')4,#F/7$$\"3Cg

J++cSrGF/$\"3Ym,;uP#f;#F/7$$\"3Qx]DCgCcEF/$\"3?'3T_;8#)H#F/7$$\"3`qY2;

*><V#F/$\"3_*\\IV4$)oS#F/7$$\"3%=hLUf#3*>#F/$\"3/+hliZy\"\\#F/7$$\"31Q

z4?boi>F/$\"3)HZL@)p$=b#F/7$$\"3;l0-jjSD<F/$\"3G(osX@<re#F/7$$\"3SC,'z

Fj+\\\"F/$\"3c3f%y#[0)f#F/7$$\"3!ys<k#=Xg7F/$\"3EO\"pvkKbe#F/7$$\"3g6$

pyvyz.\"F/$\"3[:(4)pIt]DF/7$$\"3k#yTK)Q%*\\#)F2$\"3;k$GU4@]\\#F/7$$\"3

E%=()fECjB'F2$\"37!4d*3b-?CF/7$$\"3=I_e\"GoA(GF2$\"3BYlijJSOAF/7$$\"3*

=%3m]5\\NlFdr$\"3.Q9lHO]1?F/7$$!3Qi,azY+#>#F2$\"3A#Q&z[=hN<F/7$$!35^cB

-0tnPF2$\"3Q)p3s'GB[9F/7$$!3kR\\(3]HJq%F2$\"3Iio@$\\58:\"F/7$$!3)[EO)y

p!***\\F2$\"3`\"QQ85x+r)F27$$!3g(eAlx4_w%F2$\"3$[M(*\\gHo@'F27$$!3waU4

ZDjLTF2$\"3v@@c)Hq;7%F27$$!3p&op2(e:FKF2$\"3#)44gSPYRCF27$$!350HPUDkDA

F2$\"3Kpt)31/nC\"F27$$!3om6h\"[/0R\"F2$\"3(Q``2&fS>dFjr7$$!3k9'>!y*fc(

pFjr$\"3GK>\"[<4%H>Fjr7$$!3?3TQo\\R&y\"Fjr$\"3#)z6cq2x7CFdr7$$!3knFKU$

[hU\"!#B$!3e/Fc*eGJq\"!#E7$$!3CBu?kHmj=Fjr$!3#=VTK5\\Wd#Fdr7$$!3MIi8;v

u\\rFjr$!3eIwyZa`/?Fjr7$$!3o)>\\o$*QO[\"F2$!3)344C*eC^jFjr7$$!3!HE,#*f

c'3CF2$!3))3_q3R]H9F27$$!3'\\[3/f2.G$F2$!3mRxy4I6=DF27$$!3y\"3;,*3:tSF

2$!35&[YE/-'zRF27$$!3Yt$zD(4DgZF2$!3#))yPOcQ>>'F27$$!3]/@,&Qb&)*\\F2$!

3#y7/$4()zc))F27$$!3b7F\"zrO(HZF2$!3aL&)\\;q7Q6F/7$$!3edOUia^YRF2$!3R2

v>x'GYS\"F/7$$!3%y<*))zwM?BF2$!3NN!GICgkr\"F/7$$\"3USnAls'*Q5Fjr$!3QI6

$eS4.,#F/7$$\"3[TB4OO(e*GF2$!3,T(z2D%*zB#F/7$$\"3*Gbf(e4(eB'F2$!3:.#GJ

'f+?CF/7$$\"3)Hw]tcN)o#)F2$!3%3#z+#y<c\\#F/7$$\"3pYmLD8+U5F/$!3!=x7PYo

:b#F/7$$\"3AE&3h;VnE\"F/$!3;kA\\zn='e#F/7$$\"31^%[#ywo)\\\"F/$!3-q\\ZQ

e2)f#F/7$$\"3Ux4(f%Q'Qs\"F/$!3kbL:'fmse#F/7$$\"3II([$H(G3&>F/$!3OOeqA_

=aDF/7$$\"3MY@6mt6x@F/$!37a%4SBZ%)\\#F/7$$\"35!H[z08-S#F/$!3`)=a&GC'*>

CF/7$$\"3-sG:+%[oi#F/$!3.$*ffBL09BF/7$$\"3my!3wI-W%GF/$!3u5hn$*))>%=#F

/7$$\"3ErYMJw4]IF/$!3`t2@s*Q8.#F/7$$\"3^Q62]VFTKF/$!3qh$H8#\\vc=F/7$$

\"3gE81eqQYNF/$!3'yXy`e$3&[\"F/7$$\"3+.h[)\\\\1y$F/$!3sT:6ZkEe5F/7$$\"

3EK5%G(RttQF/$!3?m&>Sa$z/\")F27$$\"3'oNkt1Z=%RF/$!38/=K&z=v`&F27$$\"3o

PM`mX3%)RF/$!3#)=AOV]%*3HF27$$\"3Ws<P$e%))**RF/$!3]#e(eb4,\"[#Fjr7$$\"

3/'Hq(G;3))RF/$\"3\\Cnd*yz#=DF27$$\"3]7f5z$*pZRF/$\"3eU#RB.;XD&F27$$\"

3QXtM\"\\<$zQF/$\"3-()oU:@)z#zF27$$\"3#G%)>l^:Ry$F/$\"3EaB/Rtq]5F/7$$

\"3czDXa1gdNF/$\"3S$yn[Ns$o9F/7$$\"3#*3;@,3SjKF/$\"3zG]hbl7M=F/7$$\"3)
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{PARA 0 "" 0 "" {TEXT -1 168 "Exercice 4. Etudier les branches in\034n

ies des courbes planes d\351\034nies par :\n1) t \\mapsto ( t^2/(t-1) \+

, t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1/(\\theta-\\pi/

4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "###################

###################    Exercice 4,1).\n#\351tudier les branches infini

es\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5..-1.01],color=r

ed):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\nB2:=plot([t^2/(

t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot([t^2/(t-1), t/

(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1), t=1.1..10],c

olor=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..10):\nB:=plot([t

,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\ndisplay(B1,B

2,B3, B);\ndisplay(B11,B21,B31);\n####################################

############################\n\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 
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3QHQWldQ+hF-7$Fjhl$\"3m$G%**4T%4T&F-7$$!33]7G84g_*)Fex$\"3KEo8WN\"*4XF

-7$F_il$\"3qS1Q\")HoaQF-7$$!34\\(oH9D+g)Fex$\"3>Y])=(en-LF-7$Fdil$\"3!

yMr$f![)zGF-7$Fiil$\"3-%4Mv=%zqAF-7$F^jl$\"3+l>ylf4d=F-7$Fcjl$\"37$))*

Qqu([d\"F-7$Fhjl$\"3C07jE2%)[8F-7$F][m$\"3)[SU`\"fXj6F-7$Fb[m$\"3MV_eA

_G85F-7$Fg[m$\"3SkBU;oa]))Fex7$F\\\\m$\"3G_+#f6:u)yFex7$Fa\\m$\"3Opcv-

RwYpFex7$Ff\\m$\"3*fG*zWFTAhFex7$F[]m$\"3H2%y=,+\"=aFex7$F`]m$\"3*RfzP

fe.%[Fex7$Fe]m$\"30XG#pq'f:UFex7$F[^m$\"3*e\"esJ!*yHPFex7$F`^m$\"3rwN:

JKb0KFex7$Fe^m$\"3Yc&)z?&*orFFex7$Fj^m$\"3cV7U+2;ABFex7$F__m$\"3vGJYOm

&\\\">Fex7$Fd_m$\"3szcYq9A2:Fex7$Fi_m$\"3&eJo(3ZqW6Fex7$F^`m$\"3n5<'R!

HHIwFi]m7$Fd`m$\"3b'[@=umKt$Fi]m7$Fi`m$\"39&>SJj9Up$Fb`m7$F_am$!3Oul:J

@\\hKFi]m7$Fdam$!3VLN$oS)3SqFi]m7$Fiam$!3!3XTa%yYz5Fex7$F^bm$!3#4,5MXR

7X\"Fex7$Fcbm$!3cy$fYLlw(=Fex7$Fhbm$!3'Ro(\\N5%oF#Fex7$F]cm$!3M%HUXqJV

s#Fex7$Fbcm$!3Q^zu9'zK:$Fex7$Fgcm$!3![CWuMmNl$Fex7$F\\dm$!3#zieM$\\lgT

Fex7$Fadm$!3ff^nS3tOZFex7$Ffdm$!3c*z0d<)\\b`Fex7$F[em$!3;Us!3j**e2'Fex

7$F`em$!3wk/gpR+doFex7$Feem$!3)Hf')3Nitw(Fex7$Fjem$!3=_+qktK7))Fex7$F_

fm$!3VM3_X+]L**Fex7$Fdfm$!37(p**e+bp9\"F-7$F^gm$!3,6_%fwK]J\"F-7$Fhgm$

!3gd[#RF*=R:F-7$Fbhm$!3gll'**zdo\"=F-7$Ffim$!3@BAAAAAAAF-F_hl-F$6$7_o7

$$\"33+++++++6F-$\"33************47F]fl7$$\"3I/E]LB116F-$\"3'>p])>![M:

\"F]fl7$$\"3^3_+nY776F-$\"3i$)Q$o(o2.6F]fl7$$\"3s7y]+q==6F-$\"3OeSgVa$

z0\"F]fl7$$\"3r;/,M$\\U7\"F-$\"3\"))f77Aes,\"F]fl7$$\"3\"\\i:5+uj8\"F-

$\"3E*)*f())*\\\"p%*F-7$$\"3ML3-o')\\[6F-$\"3%GTCO!ec#)))F-7$$\"3wTg-N

Lig6F-$\"3')*RWC!)ojQ)F-7$$\"3=]7.-![F<\"F-$\"3mr4pkp_hzF-7$$\"3gek.pE

([=\"F-$\"3)fbj[/,Sf(F-7$$\"3!omTgL(*p>\"F-$\"3#\\BZ<63KF(F-7$$\"3V$3_

+nY7A\"F-$\"3Cl0u2()3TnF-7$$\"3G+D1/g\\X7F-$\"3$\\2t51#))=jF-7$$\"3!p

\"H2Q`up7F-$\"3!)fQkWc%p(fF-7$$\"3_LL3sY*RH\"F-$\"3%z!pVdoT&p&F-7$$\"3

;]7`N:Ry8F-$\"3#pr)*Gyc6-&F-7$$\"3!o;z*)R)yi9F-$\"3gW7\">:.Oi%F-7$$\"3

3](=()\\,xb\"F-$\"3[,)4jRv2N%F-7$$\"3OL$e%)f9El\"F-$\"3_M[0JD\"\\=%F-7

$$\"3[LL$Q%o:[<F-$\"3_b*f<(\\x%3%F-7$$\"3eL$3#*3*pV=F-$\"3#*36E\"zb*GS

F-7$$\"3;](o*QsyQ>F-$\"3!)z(\\>K\"*R+%F-7$$\"3tm\"H()QvQ.#F-$\"3\\8oBU

*46+%F-7$$\"3p*\\(ovU.A@F-$\"364_iYEF8SF-7$$\"35LekiJ>5AF-$\"3!=d4?`2l

.%F-7$$\"3;+D\"[+gFR#F-$\"3kvN4'ze26%F-7$$\"3_Le9%*3d\"e#F-$\"3z0&oxk`

Q@%F-7$$\"39+DckixpFF-$\"38zl!)R%>[L%F-7$$\"3-nmT@'oL'HF-$\"3%*z\"\\xK

(psWF-7$$\"3WL$3Z([)Q8$F-$\"3'pCTxr8Dg%F-7$$\"3>++D*yXeK$F-$\"3U6\\P3p

zbZF-7$$\"3L++v8\\f=NF-$\"3vJ.]$pTc\"\\F-7$$\"3a++v5WM/PF-$\"3?%obtz>T

2&F-7$$\"3cLe9\\F-tQF-$\"3j0iW9#)3@_F-7$$\"3ummT3wftSF-$\"3MEU1T#\\*)R

&F-7$$\"3*pmmO#3^VUF-$\"3KBkP?(==b&F-7$$\"3\"3]7jGg6W%F-$\"3t$oOO%*f<t

&F-7$$\"3Wmm;^N6;YF-$\"3E^pqRNl#*eF-7$$\"3I+DJ6]13[F-$\"3;$>M,dl12'F-7

$$\"3Y+v$R>[3*\\F-$\"3-0!)\\$\\@9C'F-7$$\"3#pm\"zpKc\"=&F-$\"3w+.>#G32

U'F-7$$\"3Wn\"HUC*pc`F-$\"3%y'=?53B'e'F-7$$\"35M$3F02ca&F-$\"3s)*[gr'*

flnF-7$$\"3%H$e9u\"H=u&F-$\"3-<=#eD=F&pF-7$$\"3^+vo26k7fF-$\"31*pa;g(>

;rF-7$$\"3UL$eanAr4'F-$\"3k)*)eIz6LH(F-7$$\"3-++]'=5xG'F-$\"3KeqFkz#oZ

(F-7$$\"3[+]i$)G;ukF-$\"3sd:H;#Rol(F-7$$\"3W+DJbacamF-$\"3U0$yVq89$yF-

7$$\"3w+]P`<([&oF-$\"3+6E\\(opc-)F-7$$\"3Amm;re&[.(F-$\"3*f/(Q6*f0?)F-

7$$\"3t***\\PLFqA(F-$\"3wDwh.wh(Q)F-7$$\"3dKe9TK;,uF-$\"3'yjko%[Qd&)F-

7$$\"3)3+]KyR:f(F-$\"3OOv*QS\\Ku)F-7$$\"3Am\"zHFp1x(F-$\"3%pg4%f^O=*)F

-7$$\"3E,Dc.7\"z&zF-$\"3l\"H;t\\K;5*F-7$$\"3LmmT:W(49)F-$\"3G=OgE8,\"G

*F-7$$\"3@+D\"GjCEL)F-$\"3g&Hl([9+p%*F-7$$\"3<MLLql?<&)F-$\"3MFGE4ZB]'

*F-7$$\"3cL$37Eofq)F-$\"3K,=&o!ytN)*F-7$$\"3Oo\"z*4p;$*))F-$\"3ceW.xe)

>+\"F]fl7$$\"3_,+]EI=l!*F-$\"3EWKJxs\"*=5F]fl7$$\"3Un;/3HLi#*F-$\"3evt

**4kLQ5F]fl7$$\"3ILLL7hmQ%*F-$\"3g4cJDorb5F]fl7$$\"3x*\\7j3umi*F-$\"3w

Jpch$fU2\"F]fl7$$\"3W*\\(o1<i1)*F-$\"3+1Tqis,#4\"F]fl7$$F^[lF*$\"32666

66666F]flFiz-F$6$7hn7$Fgen$\"3qL_4Q_4Q_F-7$F\\fn$\"3#4E:(4)=;&\\F-7$Fa

fn$\"396pJ,00'p%F-7$Fffn$\"3w\"3#RUYjmWF-7$F[gn$\"3W!y-[qV&fUF-7$F`gn$

\"3T_Dg6%H/!RF-7$Fegn$\"33Q]v9Uv*f$F-7$F_hn$\"3-.&3)3G^CJF-7$Fihn$\"3!

)psiJ()olFF-7$Fcin$\"3Gtn3#)4OfAF-7$F]jn$\"3SI(yU\\r'=>F-7$Fbjn$\"3AxL

WL(3;`\"F-7$Fgjn$\"3#o2jXGHMG\"F-7$F\\[o$\"3#H'p6o\\-#4\"F-7$Fa[o$\"3)

y*Q1kBUY&*Fex7$F[\\o$\"3u9oLYnb%o(Fex7$Fe\\o$\"3q0#p(3*HU['Fex7$F_]o$

\"3#GC[-_5\"*o&Fex7$Fd]o$\"3K)>b*f.sj]Fex7$Fi]o$\"3gQ`GO#\\ub%Fex7$F^^

o$\"3;&4Ak`a::%Fex7$Fc^o$\"33CB.Rm>3QFex7$Fh^o$\"3Q;-\")R-m_NFex7$F]_o

$\"3D^g8D*)f0LFex7$Fb_o$\"3I1^RnDx\"4$Fex7$Fg_o$\"3KFy0&GC<\"HFex7$F\\

`o$\"3QrGf5XQmFFex7$Fa`o$\"34'QSH;_Ah#Fex7$Ff`o$\"3G>Jgn!*4&\\#Fex7$F[

ao$\"3eDsyQ*>>P#Fex7$F`ao$\"3-t@$>L&*HF#Fex7$Feao$\"3ewyr+Z(Q<#Fex7$Fj

ao$\"3UI*eq&GZ(3#Fex7$F_bo$\"3T@0CX>e/?Fex7$Fdbo$\"3\"GK$>s&HU$>Fex7$F

ibo$\"3[*o*Q&=MQ'=Fex7$F^co$\"3Y'\\6r*Q3'z\"Fex7$Fcco$\"3&yGn,,&4T<Fex

7$Fhco$\"3k,u0[kX&o\"Fex7$F]do$\"3Zu/AZanJ;Fex7$Fbdo$\"3cSxp,HN#e\"Fex

7$Fgdo$\"3^lOQ*=Yu`\"Fex7$F\\eo$\"33l2x+t`!\\\"Fex7$Faeo$\"3UWaE**)33X

\"Fex7$Ffeo$\"3\\vcJ$G/2T\"Fex7$F[fo$\"3S;f-1PEw8Fex7$F`fo$\"3qAYqgf^S

8Fex7$Fefo$\"33+lca8c38Fex7$Fjfo$\"3[qLC0Bxw7Fex7$F_go$\"3#RoTM>srC\"F

ex7$Fdgo$\"3$)H3`Y!Rw@\"Fex7$Figo$\"3)GN*)\\$\\]!>\"Fex7$F^ho$\"3U9Ms$

o%*R;\"Fex7$Fcho$\"3A#z;\"R'e)Q6Fex7$Fhho$\"3e0IR)o5n6\"Fex7$F]io$\"3]

<A46YP#4\"Fex7$Fbio$\"3Co')41\"*\\r5Fex7$Fgio$\"3mdbPZ<6]5Fex7$F\\jo$

\"3_P*\\j)QVI5Fex7$Fajo$\"3355555555FexF_hl-%+AXESLABELSG6%Q\"t6\"Q!F_

fp-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F(FajoFdfp" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve \+

4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 42 "e

liminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F),&*&F(F)F+F)F)F)!

\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)F.F-F)F+F)" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############################

###########################################" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#assume((t>-5),(t<1

)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):\nl:=simplify(sq

rt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 31 "tau:=[simp

lify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$*(%

\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*F(F(F(F(F(,&F1F

(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 "eta:=[-simplif

y(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$*&,&*$)

%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+F.F,,&F*F,F,F.F

/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2; x1:=subs(t=t1

,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=t1,v):\nwith(pl

ots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],color=red):\n\n

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):b11 := arrow(<x

1,y1>, <u1,v1>, length=[1], width=[0.05, relative], head_length=[0.1, \+

relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>,length=[1],wid

th=[0.05, relative], head_length=[0.1, relative], color=blue):\n\n" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([t^2/(t-1), t/(t

^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(t=t2,x):\ny2:=s

ubs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb21 := arrow(<x2

,y2>, <u2,v2>, length=[1], width=[0.05, relative], head_length=[0.1, r

elative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,length=[1],widt

h=[0.05, relative], head_length=[0.1, relative], color=blue):\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^2-1), t=1.1..5],

color=blue):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t3,y):\nu3:=subs(

t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <u3,v3>, length=[

1], width=[0.05, relative], head_length=[0.1, relative], color=red):\n

b32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05, relative], hea

d_length=[0.1, relative], color=blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#u3G$!++++

+I!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "B:=plot([t,(t/2)-

3/4,t=-5..12],color=magenta): # asymptote oblique\n" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 76 "display(b10, b11, b12, b20, b21, b22, b30

, b31, b32,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" {GLPLOT2D 

491 491 491 {PLOTDATA 2 "65-%'CURVESG6$7V7$$!3'pmmmmmm;%!#<$!3ULLLLLL$

3#!#=7$$!3sXG5(3BD4%F*$!3\"[U'\\7)p$=@F-7$$!3!zD*\\Xm0GSF*$!35qg#>Zk)

\\@F-7$$!3%)HX9h)4c&RF*$!3wU,FH`Y'=#F-7$$!3-HR')z5u#)QF*$!3rP.YW.kCAF-

7$$!3YxrxZ*y-\"QF*$!3sB'R/*f.kAF-7$$!3R/m^\\J:VPF*$!334,w$H\")=I#F-7$$

!3['zrS:2Pn$F*$!320\"35C$[UBF-7$$!3d8EvD:&>g$F*$!3;(>kelwgQ#F-7$$!3WGP

:]]\\INF*$!3t_3u&z]7V#F-7$$!3#pbzKDoqX$F*$!3%QJ4#))QizCF-7$$!3QgKQ'\\f

CR$F*$!3mtl\\[B$R_#F-7$$!3._Ov,?!)>LF*$!3%>7')QRVed#F-7$$!3e7p4,9$pC$F

*$!312ikNXFIEF-7$$!33^%f%H:zwJF*$!3)=Fn!\\*o]o#F-7$$!3*\\6(ypF<8JF*$!3

>lca2O&pt#F-7$$!3xRsOu4iPIF*$!3Xz(>fhr9!GF-7$$!3qPlsl[qtHF*$!3?hM%)zip

eGF-7$$!3[R;YD%f%**GF*$!3)e1'>WkXGHF-7$$!3!GE0'Ru$Q$GF*$!3cBog'R*G$*HF

-7$$!3YPVBd0&>w#F*$!3!)[dj+L-oIF-7$$!39%HqND5Op#F*$!3*pmI:<wH9$F-7$$!3

B.HX&yFCi#F*$!3ZJlB/DYDKF-7$$!3'>t5+mwrb#F*$!3k97cjZR0LF-7$$!3W0WRwg#p

[#F*$!3wr?%*f)4lR$F-7$$!3Z/E%[n2TT#F*$!31Y*RRkWq\\$F-7$$!3SY+BQ?&3N#F*

$!3eG?j3N#**e$F-7$$!3#zbqlt!o#G#F*$!3U#)*[f2.kp$F-7$$!30V/[n:U7AF*$!3a

b^iLh#Q\"QF-7$$!3H*o-zvhQ9#F*$!3j#fjFF-o$RF-7$$!3K\"=V'44qx?F*$!3!p&*3

tj#GkSF-7$$!3*RUd^Q`W+#F*$!3F&Rh+z.o@%F-7$$!3&z9?5tR)Q>F*$!3%G)fv9s$\\

O%F-7$$!33Fit3!3!p=F*$!3AY^+c8COXF-7$$!3<bN$e(G%f!=F*$!3#z'R*e,iZq%F-7

$$!3Rf>R@ACP<F*$!3&\\s6U3[b!\\F-7$$!37/iN\\*\\Gn\"F*$!3$)Q<$zU*f7^F-7$

$!3:'*=i3u\"eg\"F*$!3Sq,`\\.%3N&F-7$$!3DP)*)yvr0a\"F*$!3=Xh80U&*3cF-7$

$!3S!z%zr`fs9F*$!3x%G'QEox5fF-7$$!31(e_3nnuS\"F*$!3.!e9VlA!QiF-7$$!3CF

l5$[P7M\"F*$!38UX(e8!p<mF-7$$!3e&R2ZVbfF\"F*$!337VNZ:Y\\qF-7$$!3[fC%fK

Xj@\"F*$!3/$*35`SY1vF-7$$!3g\"))\\%*o/&[6F*$!3\\\\9nvpT?\")F-7$$!3%>N/

A4&H)3\"F*$!3E*pk@9a\\x)F-7$$!39'yvt+!Rc5F*$!3Qjc!R:@`<*F-7$$!37HFSXji

C5F*$!3G(f$)>rm#>'*F-7$$!3m0*=(4ZiV**F-$!3C\"3GrA?#45F*7$$!3y=R]:ARU'*

F-$!3Oa<%*\\&z?1\"F*7$$!3Lw$p'e:J?$*F-$!3*[$4\"yaIj7\"F*7$$!3A+++++++!

*F-$!3%**************>\"F*-%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F_\\lF

^\\l-%)POLYGONSG6&7&7$$!+1LeY8!\"*$!+Vimyo!#57$$!+gL3?8Fg\\l$!+\"4nYX'

Fj\\l7$$!+i)[)obFj\\l$!+bdYA6Fg\\l7$$!+A$[Q$eFj\\l$!+qc'[;\"Fg\\l7%7$$

!+A\"\\jV&Fj\\l$!+(zl75\"Fg\\l7$$!+#H]L&[Fj\\l$!+2cm'>\"Fg\\l7$$!+i![j

'fFj\\l$!+Gc1'=\"Fg\\l-%&STYLEG6#%,PATCHNOGRIDGFg[l-F$6#7*Fd\\lF[]lF`]

lF[^lF`^lFe^lFe]lFd\\l-Fa\\l6&7&7$$!+vL878Fg\\l$!+-k;*z'Fj\\l7$$!+\"HL

XN\"Fg\\l$!+Kp;MlFj\\l7$$!+^CMv()Fj\\l$\"+-y\"y4\"Fj\\l7$$!+\"HV8N)Fj

\\l$\"*K$=G$)Fj\\l7%7$$!+@?M()*)Fj\\l$\"+PvJI7Fj\\l7$$!+JRML!)Fj\\l$\"

+rjJ8=Fj\\l7$$!+@PMR\")Fj\\l$\"*(f=.qFj\\lFj^l-Fh[l6&Fj[lF^\\lF^\\lF[

\\l-F$6#7*Fd_lFi_lF^`lFi`lF^alFcalFc`lFd_l-F$6$7jn7$$!3UG^?G^?GYF-$\"3

<R(*eV(*eV(*F*7$$!3m.KDWS4$f%F-$\"3W_#fPieB())F*7$$!3]\"[0btW!eXF-$\"3

dHjj/PdS\")F*7$$!3P#pn%ew0BXF-$\"3>LYLXZ@<vF*7$$!3C\\Y:uK8)[%F-$\"3;\"

et4!p#)zpF*7$$!3NjJk]WZ=WF-$\"3QHQWldQ+hF*7$$!3_\\GTX?2\\VF-$\"3m$G%**

4T%4T&F*7$$!3A==(fe@*GUF-$\"3KEo8WN\"*4XF*7$$!3l_juK-e4TF-$\"3qS1Q\")H
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wmm\"H_\">#e#Fg`l$!3grNagz(z;\"Fg`l7$$!3ML$3_!4NvCFg`l$!3?Q_$GMP61\"Fg

`l7$$!3'omTg(fHwBFg`l$!3B<doOT#3i*F*7$$!3;+]PM.ttAFg`l$!3;]!>+sn^f)F*7
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Fg`l7$$\"3i.+DJ5fF&)F*$\"3u&4)\\lE(pE#Fg`l7$$\"3akmmTg.c&*F*$\"3#=wRl;
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`'F*$!3%[VHqx[Ed(F*7$$!3#H;4IH]nq&F*$!3ds&om#*f<@)F*7$$!3Ai6VNML?[F*$!
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$!3==1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7$$!3#p/;,@#*=:&F*$!3+&

zH#[Ywq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$!3Eil'\\n\"4kLF*$!3#37

3'*=frT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$!3!4&G)p`XZJ\"F*$!3_$z

;sX&>8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"3e8/$z'oSFqF<$!3QTFb:s

Fv**F*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn$!3a%QJmuU#*e*F*-Fhcl6

&Fjcl$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+AXESLABELSG6%Q!6\"F]ep-

%%FONTG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 -180.000000 4.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve

 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf(-1-4/(3*Pi));e

valf(-sqrt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+\"=8WU\"!\"*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1/((k*Pi)-(Pi/4)));" 

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64_`u!#5" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;evalf(1+1/((k*Pi)-(P

i/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"\"\"\"#" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64

_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-3/2;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"$\"\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!#5" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4)))*sin(t),t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"\"\"*&\"\"%!\"\"%#P

iGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$cosGF1F)F)" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=0));" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+l$=

g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5." }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "###########################

###########    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(1+t^2)

], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\nevalf(2^(

1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2)-x,(2

+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7$$!3YLLL

e%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3ALL$3s%3z

VF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=q]RF1$!3

W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$!3smlaxv

S6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3ypK,g*HO!H

F-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\VKF-7$$!

3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z._Xicn$F

-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)y`39%F-7

$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl%F-7$$!3

#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&\\F-7$$!

3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY***\\F-7$$

!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\F-7$$!3S

$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZF-7$$!3)

f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-7$$!3ndm

mT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$!3%\\mmT

g=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3g***\\7y

Q16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7$$!3vDML

Le*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]F\\v7$$

\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc\"F-7$$

\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![RGF-7$$

\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_SF-7$$\"

3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF-7$$\"3

#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\F-7$$\"

3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**\\F-7$$

\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d\\F-7$$

\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3S/bYF-7

$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%ySTF-7$$

\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm$F-7$$

\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p\"*=D$

F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(>0s')*

e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb$\\O'[

I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ`%[$zB

F-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H*Qyu@F

-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=d#G.?F

-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-F$6$7e

n7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$!3%GLb

$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6P$F17$

FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3C?$p)z

+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$Gf\"F1

7$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7$Fjp$!

3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$\"3%)

\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3O^'))

\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G_$pFu

>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>F17$F

ew$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$Fix$\"

3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"3l))

\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3b*=)

44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3oh3]

Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3fTNk*

f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r6\\!

\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>yu?$

>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_%e8j

WF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFcalFfa

l-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}

{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7\\o

7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7$$!

3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3uY\"

RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>31N

\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4v#F

*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!3C?

$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3uly&y

>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5_I

\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$oF*

7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>7$

$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$$!

3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*7$

$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!3q

Aiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3=Y

&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3q_

GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3cK#

fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$\"3

Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$$\"

3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$\"3

**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7$$

\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$$

\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&QtL

]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!H

m#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=)

44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)y

bs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_$

pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fTN

k*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3R

:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 58 "#restart:with(VectorCalculus):\n#SetCoordinates( 'p

olar' );" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "#ArcLength( <sin(3*t), \+

t>,t=0..Pi/3 ) ;" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 385 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\nI3:=\nplot(-x/2, x=-2..1,y=-1..1.5,c

olor=blue):\nI4:=\nplot(-x*2, x=-2..1,y=-1..1.5,color=magenta):\ndispl

ay(I1,I2, I3, I4);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 
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fe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve\"F*$\"3a4++++++qF-F@7$FF7$$!3u

utP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e'pJP@t&)e\"F*$\"3)3,+++++D(F-FL

7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(

F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!

31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7

$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-7$7$$!35Lq2$[^Ve\"F*$\"3U5+++++

+!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$

\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e\"F*$\"3!378#Q>(4D)F-7$7$F($\"3I

k+,R1)fD)F-Fjq7$7$$!3Q************\\:F*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`

:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\

d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$

$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$

fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fgt7$7$$!3QLzU;zCt:F*F`u7$$!3SliSC

n8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F

`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++

])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^lt9`')F-7$7$$!3W$H-bgs\\c\"F*$\"3

56+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fhw7$$!3_H&eih'3h:F*$\"33%4@)o%)QU

))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"

3^>XEKxxC!*F-7$7$$!3#)************\\:F*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d**

**********>:F*$\"3#fCq$pK'eM%F-7$$!3S90\"\\o)=E:F*$\"3)y++++++]%F-7$F[

z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!3zY@fKc%e`\"F*$\"353+++++]ZF-Faz

7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a

3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g************\\:F*$\"39@9]#py49&F-7

$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]

#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$

7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM

+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![\"e;\"HeK_*F-F`^l7$7$$!3c*******

******[\"F*$\"3.b56:&oVq$F-7$$!37uXup6@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$

\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/

:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H1/:F*$\"3W2++++++SF-7$$!3@,J#)>_

+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$

7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3u

YU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=/

/,;$y*F-7$7$$!3y*************[\"F*$\"33tpfhMz<)*F-Febl7$7$$!3_********

****f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y

#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f)y9F*$\"3)p++++++]$F-F\\dl7$Fbdl

Fj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv.**F-7$7$$!3E\\*)y+b;l9F*$\"35,+

+++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3

mIDL+\"F*Feel7$7$$!3r************H9F*$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F

*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fgfl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF

-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL

+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*7$7$$!3\\************H9F*$\"3Cgd=

8D1>5F*F]hl7$7$$!3Y*************R\"F*$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F

*$\"351++++++DF-7$7$$!3:yejq85<9F*Fail7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F

*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0

KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumTq\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*

Fhjl7$7$$!3W************p8F*$\"3SvH34a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0+

+++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*

$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q

\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>78R!R5F*F]]m7$7$$!3T************R

8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m

7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3

R************48F*$\"3oVK))*eg3E\"F-7$$!3()R\"o!))\\VM8F*$\"3/1++++++:F

-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL

\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#3W[5F*F_`m7$7$$!3O************z

7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$\"351+++++]7F-7$7$$!3nA\\'=%eq38

F*FaamF]_m7$7$$!3h************48F*Ff`m7$$!3L1nuH`D38F*$\"3!pDA\"3ha[5F

*7$7$$!3!z/q+)3E!G\"F*$\"3%4++++++0\"F*F[bm7$Fabm7$$!3I\\WEcS,!G\"F*$

\"3E4Pb8<,]5F*7$7$Fj`m$\"35EF1vA,]5F*Fgbm7$7$$!3M************\\7F*$\"3

f7zj\"*=s:y!#>7$$!3w+X()[dSz7F*$\"3;1++++++5F-7$FgcmFi`m7$7$Fbcm$\"3cC

>z4Tz\\5F*7$$!3s0'pY#R;y7F*Fdbm7$7$$!3%fgpY#R;y7F*FdbmF]cm7$7$$!3J****

********>7F*$\"3VT.%pdmg!fFfcm7$$!3N>jrTW%\\C\"F*$\"3yg++++++vFfcm7$7$

$!3d>jrTW%\\C\"F*$\"3=i++++++vFfcmFacm7$F^dm7$$!33o=]%4O(\\7F*$\"3Ke:v

y+y\\5F*7$7$Fjdm$\"3m()f[2[)z/\"F*Fjem7$7$$!3G*************=\"F*$\"3WG

426mG'H%Ffcm7$$!3)pQe!ec$H?\"F*$\"3Mh++++++]Ffcm7$7$Fjfm$\"3mg++++++]F

fcmFidm7$F`fm7$$!3l(H[dc[s@\"F*$\"3u#eB\"QrqZ5F*7$7$Fefm$\"3RD\"GSguZ/

\"F*Fcgm7$Fdfm7$$!3'\\b@'[b#=<\"F*$\"3E*pH^Qia[$Ffcm7$7$$!3E**********

**f6F*$\"3')GT,#eG(pHFfcmF]hm7$7$Fefm$\"3;D\"GSguZ/\"F*7$$!3S!*)RH)*GC

=\"F*$\"3-xl6>3pV5F*7$7$Fdhm$\"3;>'Q\"H(R./\"F*F\\im7$7$$!3B**********

**H6F*$\"3(z4:mSE(4>Ffcm7$$!3yX(o\\'H^Y6F*$\"3]g++++++DFfcm7$F[jmFchm7

$Fbim7$$!3'fa'y(>4_9\"F*$\"3'**y)[JVnP5F*7$7$Fgim$\"3t/JK_U%[.\"F*Fbjm

7$Ffim7$$!3g'>\")>PR$>6F*$\"3-9lwJVh6;Ffcm7$7$$!3?*************4\"F*$

\"3\"e#>ADc,+6FfcmF\\[n7$Fhjm7$$!3edeqn5f06F*$\"3X;#)3B#f'H5F*7$7$Fc[n

$\"3qTD\\C1WG5F*Fh[n7$7$Fc[n$\"3kD>ADc,+6Ffcm7$$!3cumgI1,y5F*$\"39tLc0

b_vm!#?7$7$$!3=************p5F*$\"3:fyhjl2V_Fj\\nFe\\n7$7$F]]n$\"3d[3w
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$$!3s!************H)F-$\"3!>8+r:X()R#FfcmFjin7$7$Fjhn$\"3Yys4=)Q2X*F-7
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Jw/>GF-7$F`[u$!3(3+v=(4bMJF-7$Fe[u$!3r+++vdYCMF-7$Fj[u$!3U++Dc3ucPF-7$

F_\\u$!3++++];$R0%F-7$Fd\\u$!3O+](=-*zqVF-7$Fi\\u$!3K+]7G:3uYF-7$F^]u$

!3++++++++]F--Ff]t6&Fh]tFd]uFd]uFe]u-F$6$7S7$F^^t$\"\"%Fi]t7$Fc^t$\"3!

******\\2<#pQF*7$Fh^t$\"3#)***\\7bBav$F*7$F]_t$\"36++]K3XFOF*7$Fb_t$\"

3%)****\\F)H')\\$F*7$Fg_t$\"3#****\\i3@/P$F*7$F\\`t$\"3;++Dr^b^KF*7$Fa

`t$\"3$****\\7Sw%GJF*7$Ff`t$\"3*****\\7;)=,IF*7$F[at$\"3!)***\\i83V(GF

*7$F`at$\"3:+++NkzVFF*7$Feat$\"3w****\\d;%)GEF*7$Fjat$\"37+++0)H%*\\#F

*7$F_bt$\"3#)*****\\d'[pBF*7$Fdbt$\"38+++&>iUC#F*7$Fibt$\"3!)***\\7YY0

8#F*7$F^ct$\"3)******\\XF`*>F*7$Fcct$\"3)*******>#z2)=F*7$Fhct$\"3/++D

\"RKvu\"F*7$F]dt$\"3<+++qjeH;F*7$Fbdt$\"3()***\\7*3=+:F*7$Fgdt$\"3%)**

*\\PFcpP\"F*7$F\\et$\"3#)****\\7VQ[7F*7$Faet$\"3\")***\\i6:.8\"F*7$Ffe

t$\"31++]P:'H+\"F*7$F[ft$\"3[++]7'pnq)F-7$F`ft$\"3'3++v[G_b(F-7$Feft$

\"3t)****\\_K:J'F-7$Fjft$\"36-+++HnE]F-7$F_gt$\"3y,++D%)opPF-7$Fdgt$\"

3G++]78\\`DF-7$Figt$\"3)3++]x6J?\"F-7$F^ht$!3_y&******Hk-\"Fj\\n7$Fcht

$!30,++]A!eI\"F-7$Fhht$!3E(***\\(=_(zCF-7$F]it$!3W.++]&*=jPF-7$Fbit$!3

#f***\\(3/3(\\F-7$Fgit$!3z++]P#4JB'F-7$F\\jt$!3W(*****\\KCnuF-7$Fajt$!

3A(***\\(=n#f()F-7$Ffjt$!3P+++!)RO+5F*7$F[[u$!30++]_!>w7\"F*7$F`[u$!3O

++v)Q?QD\"F*7$Fe[u$!3G+++5jyp8F*7$Fj[u$!3<++]Ujp-:F*7$F_\\u$!3++++gEd@

;F*7$Fd\\u$!39++v3'>$[<F*7$Fi\\u$!37++D6Ejp=F*7$F^]uF^^t-Ff]t6&Fh]tFe]

uFd]uFe]u-%+AXESLABELSG6%%\"xG%\"yG-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F^^t

F^]u;F`]u$\"#:Fa]u" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 25 "plot(t^4+t^3+1, t=-2..2);" }}{PARA 

13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#

\"\"!$\"\"*F*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"

3YUjU=\\)y='F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z

0hG%e7xSF07$$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G

/&z]%p#F07$$!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]

+()4@MT$z\"F07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)e

iY\">\"e`D\"F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$

\"3?noJLI?'***Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H

)Fbo$\"3(\\(*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3An

mmmj^NmFbo$\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,+

+v#\\N)\\Fbo$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!

39*****\\FRXL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"

))*Fbo7$$!3=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**

fd7S***Fbo7$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$

\"3\"fkkr4'p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*e

CFbo$\"3`\">(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e***

**\\5a`TFbo$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F0

7$$\"3Y'*****\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_

b\\\"F07$$\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$

\"3o_.Co?.b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**F

bo$\"3!Q'3.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$

)G[k6F0$\"3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3x

mmm')fdL8F0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$

e#pa-:F0$\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"

3ILLLGUYo;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby

7$$\"3_mmm1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q

\"Fby7$$\"34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>

Fby7$$\"34++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BF

by7$$\"\"#F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELS

G6$Q\"t6\"Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 

2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 127 "######################################    Exerc

ice 7.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,col

or=black);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%

-%'CURVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*

F*$!3W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$

!3!o)*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*

FDF'7$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh

\"F*FK7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!

*y\\'et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*

$!3souz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f

\"F*7$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3

O`/JhF.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#

=h:*fM97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7

$F_r7$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-

Fcr7$7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>+

+++++!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!

3#\\tIW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f

&z]0NF-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KR

NDRND>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:

7$7$F1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$

7$$\"3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3K

lrkOCvy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)*****

********>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)******

*******>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e

)************z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4

S*)=@F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*

$!3)Q'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)**********

**R%F*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)

4kzlc,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*

$!35)e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:

u]F*Fcp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*Fe

qFg]l7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$

!3YI;2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/Y

S'F*7$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)****

********z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep

\"Q'F*$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjW

om(oWvF*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!

3S+++++++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGB

GF7F7F7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "plot(-x^3-  x^2 , x

=-1..1,color=red);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6#7U7$$!\"\"\"\"!$F*F*7$$!3ommm;p0k&*!#=$!3)f

\\b'HIi()R!#>7$$!3wKL$3<XZ=*F/$!3-ouD^DXxoF27$$!3mmmmT%p\"e()F/$!3Z$)[

Aft_D&*F27$$!3:mmm\"4m(G$)F/$!3/lnw'H2$f6F/7$$!3\"QLL3i.9!zF/$!38:?p^%

*>58F/7$$!3\"ommT!R=0vF/$!3Q&)yYdYF09F/7$$!3u****\\P8#\\4(F/$!3MN3FZeN

i9F/7$$!3+nm;/siqmF/$!3q3XF7*z9[\"F/7$$!3[++](y$pZiF/$!3o(=#*=6jYY\"F/

7$$!33LLL$yaE\"eF/$!3c)zQ/ZwZT\"F/7$$!3hmmm\">s%HaF/$!3Q5l!Re`tM\"F/7$

$!3Q+++]$*4)*\\F/$!3YR^%plC&\\7F/7$$!39+++]_&\\c%F/$!3vobe)**)fK6F/7$$

!31+++]1aZTF/$!3*=9Ch_Xn+\"F/7$$!3umm;/#)[oPF/$!3)f2e7c$o\\))F27$$!3hL

LL$=exJ$F/$!3?\")4d=1\\btF27$$!3*RLLLtIf$HF/$!39a,q1#3!*3'F27$$!3]++]P

Yx\"\\#F/$!3]hX)>r7=m%F27$$!3EMLLL7i)4#F/$!3#*)=J>*R$*zMF27$$!3c****\\

P'psm\"F/$!3tPJmBCK;BF27$$!3')****\\74_c7F/$!3e+YA_'f/Q\"F27$$!3)3LLL3

x%z#)F2$!3uG?ap!=uG'!#?7$$!3KMLL3s$QM%F2$!3.*4@^kG\\!=Ffr7$$!3]^omm;zr

)*!#@$!3<v$oey1ct*!#C7$$\"3%pJL$ezw5VF2$!3gbxpMyPQ>Ffr7$$\"3s*)***\\PQ

#\\\")F2$!3W#*)H8B+A=(Ffr7$$\"3GKLLe\"*[H7F/$!3]sD.J&)\\(p\"F27$$\"3I*

******pvxl\"F/$!3FOi%*\\N\"Q?$F27$$\"3#z****\\_qn2#F/$!35c?'z\">o3_F27

$$\"3U)***\\i&p@[#F/$!3s;<>V:Z!p(F27$$\"3B)****\\2'HKHF/$!3!=V+zSl>6\"

F/7$$\"3ElmmmZvOLF/$!3KWlXc_!\\[\"F/7$$\"3i******\\2goPF/$!3kj9p!4la&>

F/7$$\"3UKL$eR<*fTF/$!3yPsU\\8O]CF/7$$\"3m******\\)Hxe%F/$!3_kFx%==.2$

F/7$$\"3ckm;H!o-*\\F/$!3dm%Q'>F*Ht$F/7$$\"3y)***\\7k.6aF/$!3cSm#[!fC7X

F/7$$\"3#emmmT9C#eF/$!3uP\"4X7zQO&F/7$$\"33****\\i!*3`iF/$!3%HD]pJS^N'

F/7$$\"3%QLLL$*zym'F/$!3/Zy!oAV1T(F/7$$\"3wKLL3N1#4(F/$!3s%\\*pNv&of)F

/7$$\"3Nmm;HYt7vF/$!3/,TicVR%))*F/7$$\"3Y*******p(G**yF/$!3)30p(4J*o6

\"!#<7$$\"3]mmmT6KU$)F/$!3#>kBVS@lF\"Fby7$$\"3fKLLLbdQ()F/$!3]H\"[fEG4

V\"Fby7$$\"3[++]i`1h\"*F/$!3YY-f#o%43;Fby7$$\"3Y++++PDj$*F/$!3-^t(y^'e

(p\"Fby7$$\"3W++]P?Wl&*F/$!37<YY\"e#>!z\"Fby7$$\"3A++v=5s#y*F/$!3)y=Gy

lQK*=Fby7$$\"\"\"F*$!\"#F*-%'COLOURG6&%$RGBG$\"*++++\"!\")F+F+-%+AXESL

ABELSG6$Q\"x6\"Q!Fa\\l-%%VIEWG6$;F(Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 6 1 

4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 40 "

plot(y^3 +y^2 + y, y=-1..1,color=blue);\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6#7S7$$!\"\"\"\"!F(7$$!

3ommm;p0k&*!#=$!33<6q8YHl\"*F.7$$!3wKL$3<XZ=*F.$!3%fe2d\"***p\\)F.7$$!

3mmmmT%p\"e()F.$!3KyTu0nh0yF.7$$!3:mmm\"4m(G$)F.$!37,***[ze%prF.7$$!3

\"QLL3i.9!zF.$!37=89pT?\"f'F.7$$!3\"ommT!R=0vF.$!3U\"y)pY#4**4'F.7$$!3

u****\\P8#\\4(F.$!3Uk\"H-\\lDj&F.7$$!3+nm;/siqmF.$!3sd@*=HZ\"*=&F.7$$!

3[++](y$pZiF.$!3#G\"ygv1.$y%F.7$$!33LLL$yaE\"eF.$!3AMX*GJyyR%F.7$$!3hm

mm\">s%HaF.$!3Ac,w2'=@3%F.7$$!3Q+++]$*4)*\\F.$!3!3'[0$pu&[PF.7$$!39+++

]_&\\c%F.$!3CJWT^iNKMF.7$$!31+++]1aZTF.$!3-ee(Q7&zSJF.7$$!3umm;/#)[oPF

.$!39f3/[)>N)GF.7$$!3hLLL$=exJ$F.$!3]NiZ@\"4Ae#F.7$$!3*RLLLtIf$HF.$!3r

=Lm7*HqK#F.7$$!3]++]PYx\"\\#F.$!3NW:ImLfD?F.7$$!3EMLLL7i)4#F.$!3Q:-9My

i]<F.7$$!3c****\\P'psm\"F.$!3%foL^RPcV\"F.7$$!3')****\\74_c7F.$!3))RvF

Z\\Z=6F.7$$!3)3LLL3x%z#)!#>$!35G\"zjFN2l(Fbr7$$!3KMLL3s$QM%Fbr$!3MC7#Q

MWL;%Fbr7$$!3]^omm;zr)*!#@$!3E#)4))fg0i)*F]s7$$\"3%pJL$ezw5VFbr$\"3G#4

.=u0Y]%Fbr7$$\"3s*)***\\PQ#\\\")Fbr$\"3mzH8)Reu'))Fbr7$$\"3GKLLe\"*[H7

F.$\"3k*eO9,R#*R\"F.7$$\"3I*******pvxl\"F.$\"3%Gi%*\\0d\"y>F.7$$\"3#z*

***\\_qn2#F.$\"3Q.iz;(Qwf#F.7$$\"3U)***\\i&p@[#F.$\"3Cq\">or;7D$F.7$$

\"3B)****\\2'HKHF.$\"3vH/!H[hU/%F.7$$\"3ElmmmZvOLF.$\"3&)4K7B+m@[F.7$$

\"3i******\\2goPF.$\"3^j9pSe1CdF.7$$\"3UKL$eR<*fTF.$\"3Yq0EX(y-h'F.7$$

\"3m******\\)Hxe%F.$\"3=kFxM![!ewF.7$$\"3ckm;H!o-*\\F.$\"3eI^!)[2EB()F

.7$$\"3y)***\\7k.6aF.$\"3NRmK<BGB**F.7$$\"3#emmmT9C#eF.$\"3Z!e<TNH'=6!

#<7$$\"33****\\i!*3`iF.$\"3KD]%z$H#3E\"Ffw7$$\"3%QLLL$*zym'F.$\"34=T,;

B&yS\"Ffw7$$\"3wKLL3N1#4(F.$\"3'GG.W5#*)o:Ffw7$$\"3Nmm;HYt7vF.$\"3&o2z

&)*GrR<Ffw7$$\"3Y*******p(G**yF.$\"3#30p(z=#o!>Ffw7$$\"3]mmmT6KU$)F.$

\"3M3.\\=Nv5@Ffw7$$\"3fKLLLbdQ()F.$\"3)HY\"G>ey/BFfw7$$\"3[++]i`1h\"*F

.$\"3^Y-%)=7?CDFfw7$$\"3W++]P?Wl&*F.$\"3=<Y@&yOnu#Ffw7$$\"\"\"F*$\"\"$

F*-%'COLOURG6&%$RGBG$F*F*F][l$\"*++++\"!\")-%+AXESLABELSG6$Q\"y6\"Q!Fe

[l-%%VIEWG6$;F(Fez%(DEFAULTG" 1 2 0 1 10 0 2 6 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 50 "plot([x^3 + x^2 , -x^3 - x^2 - x, ], x=-1.5..1.5);" }

}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6$7S7

$$!3++++++++:!#<$!3+++++++D6F*7$$!3&*****\\P&3YV\"F*$!3192$o]&oW*)!#=7

$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31++D;as88F*$!3f!ynF'o]9aF27$$!3#

****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'***\\7V0@&=\"F*$!3JLF@3qp,EF27$

$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'***\\i+#QU1\"F*$!3]@i3Qvjvs!#>7

$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!3;++D\"oS:P*F2$\"3;w%*>cE\\>bF

Q7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ7$$!3#*****\\(G3U9)F2$\"3*))Gv

T\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"H#p.UNy19F27$$!3?+++vGVZoF2$\"

3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iGQ1`i9F27$$!37++D1Bt_cF2$\"3Yy%

=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<Ub@8W7F27$$!3()*******4'*QS%F2

$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'[LXf&[()FQ7$$!3'3+++&=$z9$F2$

\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv@ImK!p%FQ7$$!3C***\\(o8y%)=F2

$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3E8#pZ,>3N\"FQ7$$!3O!***\\7ev:

lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$\"3]aAuW#H%*=#!#B7$$\"3i(***

\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&QA7F2$\"3U,C`4\"zon\"FQ7$$\"

3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$

$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3')***\\PMaKs$F2$\"3jXXT+IS->F

27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$\"3*y*****\\@80]F2$\"3+dEf[y)

*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27$$\"3j)**\\P4w)RiF2$\"3a!H\\5

(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF27$$\"3'z**\\P/-a[(F2$\"3['*4

&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!\\$>\"F*7$$\"3s)****\\i@Ot)F2$

\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"3p#p0_As\\q\"F*7$$\"3>+++!*>=+

5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7

\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"

[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F*$\"3I.v6'\\-.(RF*7$$\"31+]P/)f

TP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V\"F*$\"3e'R**p/^D,&F*7$$\"3+++++

+++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S

7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn

_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3Iti%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F

*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"

3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y

#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$

F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$

\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F27$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3

keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fes$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2

!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>cUexeKF27$Fit$!3#*eCzbh(yQ%F27$F

^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$Fhu$!3MaEf)**>Tw)F27$F]v$!3%zBj

\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#

G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`

x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$Fjx$!37&[Um**Hz#QF*7$F_y$!3g@w3

1:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E))3\"G&F*7$F^z$!3I8r8u<KdeF*7$

Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F][l6&F_[lFc[lF`[lFc[l-%+AXESLAB

ELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 155 "###########################

#####################\n#Rep\350re de Frenet\nrestart;F:=x*(y + x) + 2*

x^3 + x^4 + y^4;Fx:=diff(F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 

438 "\n with(plots):b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black \+

, numpoints=10000):\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y

=y0]);\nFy0:=eval( Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := \+

arrow(<x0,y0>, <-Fy0/l0,Fx0/l0>, length=[1],width=[0.01, relative], he

ad_length=[0.1, relative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l

0,-Fy0/l0>,length=[1],width=[0.01,relative], color=blue):\n\ndisplay(b

0, b1, b2, scaling=CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"FG,**&%\"xG\"\"\",&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F

(*$)F*F1F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&

\"\"#F'%\"xGF'F'*&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x0G!\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, th

e name changecoords has been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%$Fx0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 

"" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q****

********f:!#<$\"3)=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7

$$!33kz6()ynk:F*$\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-

F47$F:7$$!3W3#z?z?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7+++++

+kF-F@7$FF7$$!3m>\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F

*$\"3q7++++++oF-FL7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O

9#p\")e\"F*$\"318++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7

$$!37^p#eSXxe\"F*$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`

yF-7$7$$!31\\!*=@/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3

'=@XBVq'*>)F-7$7$$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"

ed\"F*$\"379++++++%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qE

Aj:F*$\"3Y9++++++))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3

g************f:F*$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q

?cShM%F-7$$!3-wH^x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-v

w;eNWF-7$7$$!3)=T)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"

3sasVHsVp]F-7$7$$!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fi

r7$$!3Yezj\"[M([:F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++

?*F-Fdu7$7$F[v$\"3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$

$!3d************>:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_

12>\"pU^$F-7$$!3UuRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!

3kM)=$p([%)[\"F*$\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-

F]x7$Fcx7$FjvFbs7$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr

7:F*$\"3=:++++++'*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?

x<Qy:vb(*F-7$7$F`w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;

O&H6I$GF-7$$!37OI/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F

`z7$$!3uoF$f'eot9F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F

*Fc[l7$Fi[l7$$!3Oz!\\%Q&o)[9F*$\"3U\"3\\%Q&o)35F*7$7$Fez$\"3V@6%o^OP,

\"F*F_\\l7$7$$!3Y*************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$

\"3o7++++++CF-7$F^]l7$$!3ZMZ`w6^K9F*$\"3KjtMl<6DFF-7$7$$!3dJ!Ra:1xV\"F

*$\"3Y7++++++GF-Fd]l7$Fj]lFdz7$7$Fez$\"3l@6%o^OP,\"F*7$$!3qiwa%\\&e@9F

*$\"3ckwa%\\&e@5F*7$7$Fj\\l$\"3)Q<^!\\MNI5F*Fd^l7$7$$!3U************f8

F*$\"3E?(*ppmLq<F-7$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7+++++

+?F-Fi\\l7$Fj^l7$$!33cfhIic#R\"F*$\"3?efhIicK5F*7$7$$!3U3Id)*p)fO\"F*$

\"3f,+++++S5F*F]`l7$Fc`l7$$!3a)o_6@e6O\"F*$\"3Z!p_6@e6/\"F*7$7$F__l$\"

3'*eit[\">9/\"F*Fi`l7$7$$!3S************>8F*$\"3Cf#)=ZBca8F-7$$!3A&>hx

W5MM\"F*$\"3_7++++++;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*

7$7$Fdal$\"3W\"))f*)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-

7$$!3\\\"=;,r'3-8F*$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal

$\"3A\"))f*)*e6Z5F*7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3a

G([WyN%\\5F*F[dl7$7$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:

D\"F*$\"3qB,+++++!)Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\

7F*$\"3]Glk;^0\\5F*7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F

*$\"3s,Ez0())=!fFjdl7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$

F[fl7$$!3/KFxS7I17F*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!

3E************f6F*$\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFj

dl7$7$F[hl$\"3IC,+++++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$

7$Ffgl$\"3d6Mnf2eS5F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjd

l7$7$$!3A************>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F

*7$$!3US))es\"ym:\"F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC

>J()!#?7$7$$!3=************z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<

8L56F*$\"30r-C<8LI5F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C

\"pFgjl7$$!35\\3\"=vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*

$\"3WC=I1C5k;FgjlF\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$

\"3vodZ>\"ol,\"F*7$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27**************

*F*$\"3l'[&*[6B^B\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]

m7$$!3\"H?AAAAUh*F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s

#oS-h`\"FgjlFa^m7$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m

$\"3S>s#oS-h`\"Fgjl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!******

******>*F-$\"37ff\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y

;3T4qi(*F-7$7$F]`m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$

$!3cPQG1a([!*)F-$\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@H

n7FjdlF`am7$7$Fgam$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"*

***********>*F-Fj`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$

!3q*)***********R)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3

Etj]@'3Q[*F-7$7$F^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!

3w%z9l*>%*[#)F-$\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"

[?gD+KFjdlF`dm7$7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7

$7$Fgdm$\"3])o\"[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$

Qzr>mVRs(F-F]hlFgem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<Rl

yUFjdl7$7$$!3)*))***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p

5F*oUzF-$\"3%4>p5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)*****

******f(F-$\"33vwzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k

))***********>(F-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3

eUs+wsIjsF-$\"3O8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3

]v\"f`j&euhFjdl7$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$

!3uE]D$G@w6(F-$\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F

-Fbjm7$7$Fijm$\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!

3m<yu6\"*='['F-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3

pi/pED49#)Fjdl7$7$$!3#z)***********R'F-$\"3()4x%>*zw-$)FjdlF^\\n7$7$Fe

\\n$\"3WIH0%QeZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$

7$Fe\\n$\"3[3x%>*zw-$)Fjdl7$$!3y,8f2LL;hF-$\"3!*eK\"f2LL;*Fjdl7$7$$!3c

()************fF-$\"3:#*>y7^/='*FjdlFh]n7$7$Fe\\n$\"3LHH0%QeZJ)F-7$$!3

u9Hux@v&>'F-$\"3'4%Hux@v&>)F-7$7$F_^n$\"3?Rd8KAmz!)F-Fg^n7$F^^n7$$!30x

'3Ey%o6eF-$\"3P,(3Ey%o65F-7$7$$!3A()***********f&F-$\"3-*z9RgBq3\"F-Fa

_n7$7$Fh_n$\"3\"Qo6du<M$yF-7$$!3]%*\\b$*[=aeF-Fcp7$F``n7$F_^n$\"35Qd8K

Amz!)F-7$Fg_n7$$!31:)eyJRq]&F-$\"3-S)eyJRq5\"F-7$7$$!3@FQ$pYLn?&F-Facl

Fh`n7$7$$!3LGQ$pYLn?&F-Facl7$$!3?Kh<:w^,_F-$\"3@eh<:w^,7F-7$7$$!3%o)**

*********>&F-$\"3#Q<Zv?8@?\"F-Fean7$7$F\\bn$\"3c/>Nx%\\Mf(F-7$$!3zPW/6

w-4_F-Fgo7$FdbnF]`n7$7$F\\bn$\"3'R<Zv?8@?\"F-7$$!3)ppE:!e/y[F-$\"3kAn_

,e/y7F-7$7$$!31()***********z%F-$\"3_dm&Qf#o/8F-F\\cn7$7$F\\bn$\"3m0>N

x%\\Mf(F-7$$!3%z5Qw_06=&F-$\"3]M\"Qw_06e(F-7$7$$!3]')***********z%F-$

\"3T?5d)*y\\FtF-F[dn7$Fbcn7$$!3)owyyyyya%F-$\"31#zyyyyyM\"F-7$7$$!3C()

***********R%F-$\"3_g$GV8t$*Q\"F-Fgdn7$7$$!3!y)***********R%F-$\"3A&=-

'4qTkqF-7$$!3erm6_U'fe%F-F[o7$Fhen7$FccnFddn7$F]en7$$!3c>G^9[B3UF-$\"3

#[%G^9[B39F-7$7$$!3!p)************RF-$\"3?[-e8pC_9F-F^fn7$7$F^enFfen7$

$!3/@y?vTr<SF-$\"3RZy?vTr<oF-7$7$$!3Y()************RF-$\"3!)=15MV-1oF-

F[gn7$7$Fbgn$\"3[[-e8pC_9F-7$$!3ax*Gr:)*[&QF-$\"3g-!Hr:)*[X\"F-7$7$$!3

k()***********f$F-$\"3wJu\"45@$*[\"F-Fjgn7$7$Fahn$\"3vJ4>\\sk?lF-7$$!3

]\"z,jci'*)RF-FU7$FihnFagn7$F`hn7$$!3-]n$yfw8[$F-$\"3!\\xOyfw8[\"F-7$7

$$!3'y)***********>$F-$\"3CFO5g)Ql\\\"F-F^in7$7$Fein$\"39'z#H=<FPiF-7$

$!3`4ka^]$yS$F-FI7$F]jn7$Fahn$\"3kI4>\\sk?lF-7$Fdin7$$!3w-N#)eqkxIF-$

\"3UFN#)eqkx9F-7$7$$!3/))***********z#F-$\"3[%G9dG9(p9F-Fejn7$7$F\\[o$

\"3s#)Qv\"*=FbfF-7$$!3S4')*oos=&GF-F=7$Fd[oFjin7$F[[o7$$!3znhO%RK(GEF-

$\"3E#>mVRK(G9F-7$7$$!3)z)***********R#F-$\"3wx&>/e>WS\"F-Fi[o7$Fa[o7$

$!3s%e/Zf)e@EF-$\"3l3Yq%f)e@eF-7$7$F`\\o$\"3UO7sh\"[9l&F-Fe\\o7$7$F`\\

o$\"3/y&>/e>WS\"F-7$$!3aWGhCu2:@F-$\"3\")oGhCu2:8F-7$7$$!3)y)*********

***>F-$\"3%yJfN\")GdH\"F-Fb]o7$7$Fi]o$\"30k=Q\"fuEK&F-7$$!3wUAnecOCBF-

F17$Fa^oF[]o7$7$$!3#y)***********f\"F-$\"3bdi&)4'p.9\"F-7$$!3OU,_wy#et

\"F-Facl7$F[_oFh]o7$7$Fg^o$\"3?n&H\\:fe'\\F-7$$!3:%3^M_[1%=F-F_u7$Fc_o

F^^o7$Ff^o7$$!3Gcs[K))e_9F-$\"3!4G([K))e_5F-7$7$$!3u()***********>\"F-

$\"35X!f`j&eu$*FjdlFh_o7$7$F_`o$\"3O=&3iz7Vb%F-7$$!396+++++;9F-Fct7$Fg

`oF`_o7$7$$!3mw)***********zFjdl$\"3e;=*f;(43oFjdl7$$!3Kd)ooooo[*FjdlF

^el7$FaaoF^`o7$7$F]ao$\"3)oQ^FP'HXSF-7$$!3A*G?cx.&f5F-Fgs7$7$$!33*G?cx

.&f5F-FgsFd`o7$7$$!3)e()***********RFjdl$\"3e)e2Bp2Bp$Fjdl7$$!3C1Qdlg$

)4UFjdlF]hl7$7$$!3b0Qdlg$)4UFjdl$\"3!H7++++++%FjdlF\\ao7$7$$!3ew)*****

******RFjdl$\"3shg#yM/8F$F-7$$!3))>;pb&Q0[&FjdlF[x7$Feco7$$!3!o%=s<M()

*=(Fjdl$\"3v3AxTt)*=RF-7$7$$!3kL&=.N&)Qn(FjdlFfxFico7$F_doFfao7$7$Fh]m

Fh]m7$FacoFdbo7$Fddo7$$!3S\\(fiIlK;)!#@F]hl7$7$$!37?(fiIlK;)FjdoF]hl7$

$!35,`SJF!)pg!#A$\"3G_;t-)pg+%Fjdl7$7$$!3yAZVh*[b\\*FjdoFj[nF_eo7$7$$!

3qMZVh*[b\\*FjdoF^el7$$!3Oo&Rut&Q'=&Fjdo$\"3)Gkut&Q'=0)Fjdl7$7$$!39@^%

zKEU\\#FgjlFaclF]fo7$7$$!3)*=^%zKEU\\#FgjlFacl7$$!3YPh]Nr[_=Fgjl$\"39'

3b8([_=7F-7$7$$!3/4dCA`CA`Fgjl$\"3!G,+++++g\"F-Fjfo7$7$$!3^7dCA`CA`Fgj

lF[bl7$$!3g)GAkqZsp%Fgjl$\"3sZU1xC(pk\"F-7$7$$!3E\\*f?vnx!)*FgjlFj_lFi

go7$7$$!3*4&*f?vnx!)*FgjlFj_l7$$!3U#=TFQ9!))**Fgjl$\"3)pVFQ9!))*4#F-7$

7$$!3&z3h8KqKj\"FjdlFa]lFfho7$7$$!3I)3h8KqKj\"FjdlFa]l7$$!3M4^EphFC>Fj

dl$\"3)e`EphFCf#F-7$7$$!3-ar2$pL!GDFjdlF]^lFcio7$7$$!3Par2$pL!GDFjdlF]

^l7$$!39c*\\g\"yB>NFjdl$\"3'*>]g\"yB>:$F-7$7$$!3wc;q/eV.PFjdlF\\[lF`jo

7$7$Fgjo$\"3s6++++++KF-F`co7$7$Fahl$!3)pK\"R<_c\\KF-7$$\"3;wNJ\"=%3*y$

FjdlFein7$Fa[p7$$\"3shr.Q+5`OFjdl$!3)=p.Q+5`;$F-7$7$$\"3+%3(H*Rxjf#Fjd

lF\\[oFe[p7$7$$\"3O%3(H*Rxjf#FjdlF\\[o7$$\"3YlO&*zzX)*>Fjdl$!35U`*zzX)

*f#F-7$7$$\"3M_y(>3-ko\"FjdlF`\\oFb\\p7$7$$\"3)>&y(>3-ko\"Fjdl$!3q()**

*********R#F-7$$\"3_'[0*3iOS5Fjdl$!3BC0*3iOS5#F-7$7$$\"3.Z(fk#[#3-\"Fj

dlFi]oFa]p7$7$$\"3'oufk#[#3-\"Fjdl$!3g()************>F-7$$\"3E4m2Bp2B

\\Fgjl$!3YT2Bp2B\\;F-7$7$$\"3&*e)=x3NSh&FgjlFg^oF`^p7$7$$\"3Ui)=x3NSh&

FgjlFg^o7$$\"3-)Q!)z;F['>Fgjl$!3Nz(z;F['>7F-7$7$$\"3,OJcw=D-FFgjlF_`oF

]_p7$7$$\"3vPJcw=D-FFgjl$!3'y)***********>\"F-7$$\"3'R*32x*QPk&Fjdo$!3

Oh/x*QPk0)Fjdl7$7$$\"3P4eRyD)\\6\"FgjlF]aoF\\`p7$7$$\"3*3\"eRyD)\\6\"F

gjl$!31y)***********zFjdl7$$\"3-6ofi]jbrFbeo$!3n\\B1Nc:2SFjdl7$7$F]hl$

!33Evb1O)4M%FjdlF[ap7$7$F^el$!34FV8aN)R#RF-7$$\"3'yf&3YW([!fFjdlFahn7$

Fhap7$F]hlF_[p7$7$F^el$!3oQ95[yAe%*Fjdl7$$\"3q>`aaaaaiFjdlF]ao7$FabpFa

ap7$7$Facl$!3vUqp#pu\\C%F-7$$\"3EooT#fD')y)FjdlFbgn7$FibpFeap7$7$Facl$

!3gsB)eqkdb\"F-7$$\"3GcK]C8!)H$*FjdlF_`o7$FacpF^bp7$7$$\"3e7++++++7F-$

!3IVqp#pu\\C%F-7$$\"3[V,.Tgw&\\\"F-$!3%z6I5/mdH%F-7$7$F[bl$!37N-*[Lj%)

G%F-F[dp7$7$F[bl$!33LW'=ridM#F-7$$\"37s(eLw+pS\"F-Fi]o7$Fhdp7$$\"3/nYf

#*)4DC\"F-$!39UYf#*)4Dk\"F-7$7$$\"3e\\?G^?G>7F-Fg^oF\\ep7$FbepF^cp7$Fa

dp7$$\"3E(4tNm%HV<F-$!3>sIdjYHVTF-7$7$$\"3G_cj'4X5#=F-FbgnFgep7$F]fp7$

$\"3o-bfp%fg'=F-$!3_xafp%fg'QF-7$7$$\"3#R%zd'H%\\!*=F-$!33()**********

*f$F-Fafp7$7$FhfpFahn7$$\"3Ubw7-<O*)=F-$!3?Iw7-<O*[$F-7$7$$\"3h;j^)\\O

@%=F-FeinF^gp7$Fdgp7$$\"3x;rGI@!H!=F-$!3u\"4(GI@!H+$F-7$7$$\"3\"GSKB>e

2u\"F-F\\[oFhgp7$F^hp7$$\"3y'3R!G$*HI;F-$!3^i!R!G$*HICF-7$7$$\"3>#4#=%

>Q(=;F-F`\\oFbhp7$FhhpFedp-%'COLOURG6&%$RGBG\"\"!F`ipF`ip-%)POLYGONSG6

&7&7$$!+7')=%)**!#5$\"+;Mu/5!\"*7$$!+R6e,5F[jp$\"+Nec_**Fhip7$$!+2hRb=

F[jp$\"+t:')z7F[jp7$$!+HQB_=F[jp$\"+0%[$*G\"F[jp7%7$$!+Ys(p&=F[jp$\"+c

\"=^F\"F[jp7$$!+)H$o[>F[jp$\"+mxA;8F[jp7$$!+!p_1&=F[jp$\"+A=4%H\"F[jp-

%&STYLEG6#%,PATCHNOGRIDG-F]ip6&F_ip$\"*++++\"!\")$F`ipF`ipFd\\q-F$6#7*

FeipF\\jpFajpF\\[qFa[qFf[qFfjpFeip-Fbip6&7&7$$!+;Mu/5F[jp$\"+R6e,5F[jp

7$$!+Nec_**Fhip$\"+7')=%)**Fhip7$$!+'zQ#[7F[jp$\"+IAs%R#Fhip7$$!+Hcsd7

F[jp$\"+5]MECFhip7%7$$!+!Q&\\V7F[jp$\"+S3\"*yBFhip7$$!+mxA;8F[jp$\"*?q

;8&Fhip7$$!+Y!pCE\"F[jp$\"++k:UCFhipF[\\q-F]ip6&F_ipFd\\qFd\\qFa\\q-F$

6#7*F[]qF`]qFe]qF`^qFe^qFj^qFj]qF[]q-%(SCALINGG6#%,CONSTRAINEDG-%+AXES

LABELSG6$%\"xG%\"yG" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 163 "###########################

###########    Exercice 8.\n#la n\351phro\357de\nrestart:\nwith(plots)

:plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=magen

ta);\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords \+

has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6&-%'CURVESG6#7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!#=7$$!3[

H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-7$$!3WF]

t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$!3^$H-\"

pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4N!#@7$$!

3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^FN7$$!3a8

$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$!3;,jAjp

K:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV$4Hq]EF*

$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#GF*$!3=B,

FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$QN/\"*Hj

6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[Q\\KF*7$

$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF*7$$!3]S

>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3[;@8\"*=

**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3i/%Qt[,6

4$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373LBd^xr))F

-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI[F4*=F*$

!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)\\hRd#F*$

!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3OVDGF*$!3c

g:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-FF*$!3#)f

sVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*$!3Cm%yV9

Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*$\"37ndsP

o9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*y@F*$\"3i

37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G=1X:DF*$

\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#z(pFF*$

\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y@)f<\"y

2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3\"3ph;DN

(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3Ad4**e\\[

,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"3P00ZV!y

p.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3#=%GK+r!

=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$!3)[E$eI

W'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*7$$!3sHg

!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$!31B#)R&

\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF*7$$!3w

\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$$!3gQ,f

Mg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3=$p5Chh

U#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7jK>^MFF

*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/0tJ.CF*

$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!4#F*$\"

3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl+?F*$!3

oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*$!3tj[o

LEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!4Q,cA^&

GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f))F-7$$

!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"F*7$$!3

%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$$!3wgHL

!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a\\X$H/c

Y\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z-b))F-$

!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF-$!3ol8

+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$!3!\\n7

x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-$!31;.7

01A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!3LSm-zn

f,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'>\\!HRI

F*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%R3#F*7$

$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]%=\"F*7

$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=bT_F-7$

$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF%F=7$$

\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF=7$$\"

3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F-7$$\"

3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$$\"3In

'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*7$$\"3

qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$\"3mwf

F&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$\"3W]p

lLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$\"3U]j

U1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$\"3$pB

1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3amv5ZD'

f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3DL<cc6

\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwfGa1<`;

F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=#>e_CF

*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>e8kA!G

F*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)yKnFF*

$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig))oX#F

*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED@F*$\"

3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,+#F*$

\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F*$!3m

Yz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!3%GtU

yS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0j\\(4

z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"yRcR)3

v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1+=nCF

*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*7$$!3

kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$!3hw1

@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3aksftY

,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_md\"F-

$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^(F-$!

38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28F*$!3

!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!3W0d#

feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+$Hpy!

4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'RwQ](

\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!f/(o

\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#fAT

\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>kd<

G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F*$

\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*$

\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*$

\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv#

F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF*

$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R\"

F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-)H

fF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!=F

=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!*f

F-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA\"F

*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx\"F*

$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F*$\"

3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-MWEF*

$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF*$\"

3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*$\"3

\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*$\"3

oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$\"3[&

*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$\"3O.

h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!3$=UW

8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&Qzy+'

F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-7$F($

!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG$\"*++++\"!\"

)$\"\"!F_boF[bo-%%VIEWG6$%(DEFAULTGFcbo" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 130 "x:=simplify((3*cos(t) - cos(3*t)));\ny:=simplify((

3*sin(t) - sin(3*t)));\nsimplify((3*cos(t) - cos(3*t))^2+(3*sin(t) - s

in(3*t))^2);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,$*(\"\"#\"\"\"-

%$cosG6#%#t|irGF(,&\"\"$!\"\"*&F'F()F)F'F(F(F(F/" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"yG,$*&\"\"%\"\"\")-%$sinG6#%#t|irG\"\"$F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"#7\"\"\")-%$cosG6#%#t|irG\"\"#F&

!\"\"\"#;F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 167 "with(plots)

:p1:=plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=m

agenta):\np2:=polarplot([sqrt(16-12*cos(t)^2),t,t=0..4*Pi],color=red):

\ndisplay(p1, p2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 363 

363 363 {PLOTDATA 2 "6&-%'CURVESG6$7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!

#=7$$!3[H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-

7$$!3WF]t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$

!3^$H-\"pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4

N!#@7$$!3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^F

N7$$!3a8$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$

!3;,jAjpK:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV

$4Hq]EF*$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#G

F*$!3=B,FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$

QN/\"*Hj6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[

Q\\KF*7$$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF

*7$$!3]S>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3

[;@8\"*=**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3

i/%Qt[,64$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373L

Bd^xr))F-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI

[F4*=F*$!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)

\\hRd#F*$!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3O

VDGF*$!3cg:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-

FF*$!3#)fsVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*

$!3Cm%yV9Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*

$\"37ndsPo9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*

y@F*$\"3i37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G

=1X:DF*$\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#

z(pFF*$\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y

@)f<\"y2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3

\"3ph;DN(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3A

d4**e\\[,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"

3P00ZV!yp.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3

#=%GK+r!=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$

!3)[E$eIW'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*

7$$!3sHg!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$

!31B#)R&\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF

*7$$!3w\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$

$!3gQ,fMg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3

=$p5ChhU#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7

jK>^MFF*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/

0tJ.CF*$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!

4#F*$\"3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl

+?F*$!3oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*

$!3tj[oLEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!

4Q,cA^&GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f

))F-7$$!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"

F*7$$!3%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$

$!3wgHL!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a

\\X$H/cY\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z

-b))F-$!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF

-$!3ol8+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$

!3!\\n7x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-

$!31;.701A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!

3LSm-znf,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'

>\\!HRIF*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%

R3#F*7$$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]

%=\"F*7$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=

bT_F-7$$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF

%F=7$$\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF

=7$$\"3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F

-7$$\"3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$

$\"3In'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*

7$$\"3qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$

\"3mwfF&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$

\"3W]plLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$

\"3U]jU1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$

\"3$pB1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3a

mv5ZD'f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3

DL<cc6\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwf

Ga1<`;F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=

#>e_CF*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>

e8kA!GF*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)

yKnFF*$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig

))oX#F*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED

@F*$\"3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,

+#F*$\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F

*$!3mYz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!

3%GtUyS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0

j\\(4z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"y

RcR)3v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1

+=nCF*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*

7$$!3kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$

!3hw1@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3a

ksftY,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_m

d\"F-$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^

(F-$!38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28

F*$!3!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!

3W0d#feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+

$Hpy!4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'

RwQ](\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!

f/(o\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#

fAT\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>

kd<G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F

*$\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*

$\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*

$\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv

#F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF

*$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R

\"F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-

)HfF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!

=F=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!

*fF-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA

\"F*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx

\"F*$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F

*$\"3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-M

WEF*$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF

*$\"3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*

$\"3\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*

$\"3oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$

\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$

\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!

3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!FjaoFfao-F$6$

7as7$$\"\"#FjaoFiao7$$\"3_\"39Q^!HE@F*$\"3#G)4hm4JufF-7$$\"3?<T%zlrq@#

F*$\"3mZrz'=)=$>*F-7$$\"3AW`#QaonG#F*$\"3qqT2ol&eG\"F*7$$\"3Nx/q>'\\kI

#F*$\"3P$ftm%*G'3:F*7$$\"35Q81X!orI#F*$\"3l0uDf\\JS<F*7$$\"3/))yX1T%fG

#F*$\"3Euc[))Q#y(>F*7$$\"37GfvXPeSAF*$\"3\"Q$yoG\"*p<AF*7$$\"3w\\&3]iF

52#F*$\"3!=EPt!3q#p#F*7$$\"3-Y&3)*egez\"F*$\"3!\\]p\"=!R78$F*7$$\"33@&

3l`#p@;F*$\"3nPrP#\\OlK$F*7$$\"3Ci(e]p'4D9F*$\"3:&)Hm1#Q?]$F*7$$\"3kV0

@<XX37F*$\"3-l!))o<:Zl$F*7$$\"3yzM(p>yeu*F-$\"3yQ9;)4>>y$F*7$$\"3![[#)

zJY:X(F-$\"3O]:7w$f^(QF*7$$\"3A_OsS_Mk]F-$\"3**R!=+K'>VRF*7$$\"3#ofhxS

EPh#F-$\"3#*om;5s+&)RF*7$$\"351+T^%\\GI\"F=$\"3qz3roG'***RF*7$$!3kSpY9

6^UCF-$\"315P(4a7p)RF*7$$!3ypjo&G@C)\\F-$\"3)*H_]&\\T]%RF*7$$!3s7FXWuV

buF-$\"3yW=dE_-vQF*7$$!32=.FIY%)G)*F-$\"3-N**QQ?*zx$F*7$$!3)\\IH!RFf97

F*$\"3)*Qg(3!e)3l$F*7$$!3?N`zH;CH9F*$\"3Ge,_wgt)\\$F*7$$!3(=l'4o*ySi\"

F*$\"3(G]Nk1WTK$F*7$$!3q6:ST<y'z\"F*$\"3d8(3Jtz+8$F*7$$!3sB\"*pL;Ho?F*

$\"37Wvl)p_$)p#F*7$$!331\"\\w-etB#F*$\"3+`v^vL)3B#F*7$$!3]PIma)pZG#F*$

\"3yFH>?RB')>F*7$$!3m5UW)>:qI#F*$\"3rXHDjK\"Ru\"F*7$$!3]Bm,d0S1BF*$\"3

o;TZ4^f2:F*7$$!3%)Q\"=w-#3'G#F*$\"39N\">2_f0G\"F*7$$!3yGM9d'G]@#F*$\"3

D:3))f'G36*F-7$$!3-G_(RM(=B@F*$\"3u!**Rm^eD(eF-7$$!3XSw`)z0Y.#F*$\"3WU

-(Gh_&\\FF-7$$!3Jm&*G_G++?F*$!3AeK(RfM%)Q#FH7$$!3Pjg@HI2O?F*$!3tf#*=()

\\h7GF-7$$!3d-\\]!**ee7#F*$!3-Zds3T:gfF-7$$!37w39/;7DAF*$!3&[qz6/Fa_*F

-7$$!3sl9X\"\\pbH#F*$!3AwLP'H)Qi8F*7$$!3q\"HO@DadI#F*$!3%o7:$H;+q<F*7$

$!3Q8L<KF2YAF*$!3'z[iNu'[%>#F*7$$!3WNh!\\$)p12#F*$!3=`^r0@W$p#F*7$$!3m

Y&=AR6!z<F*$!3/!o_x*)z@:$F*7$$!3Kz=,=VwZ9F*$!35h&GrK(y$[$F*7$$!3)y$)*)

oag=0\"F*$!3X$3GhzTPu$F*7$$!3s;&e5Z%)G)zF-$!3o*=UaT5h&QF*7$$!3'e,VjGhB

K&F-$!3#[[sZ(y<PRF*7$$!3Yq7!Gv`\"yDF-$!3KOP4DQT&)RF*7$$\"3-7qz5+Bn?F=$

!3;Oog;l!***RF*7$$\"3a)G%=&)Q\\qEF-$!3qu(pAjYV)RF*7$$\"3Eh:50qC,^F-$!3

<p&p#[[NURF*7$$\"35EW]Et5puF-$!3%obziK`X(QF*7$$\"3a_SAKmJX(*F-$!3)y4I.

aX>y$F*7$$\"3p1K6&e30@\"F*$!3Ex(Q6sOMl$F*7$$\"3QokbS0\"*G9F*$!3Kvv%yT+

!*\\$F*7$$\"3xEzx&)=%oi\"F*$!307/?VaO@LF*7$$\"39D-ln_'=!=F*$!3l4WgqXlB

JF*7$$\"3E#Q$p?yUl?F*$!3nOB!owFUq#F*7$$\"3yqNrQ_NKAF*$!3%*y0)fWB2D#F*7

$$\"3+\"\\0[-R8G#F*$!3L(H'H&)eo4?F*7$$\"3c1MilZs0BF*$!3]2Hc\\<bq<F*7$$

\"3J()[e$GMwI#F*$!3j4:$Qsko`\"F*7$$\"3+f?d'f))**G#F*$!3?&40`a8=J\"F*7$

$\"3[8$o!eBc>AF*$!3;&y=*)>IYH*F-7$$\"3q$)e:*fTb7#F*$!3#zXF$yJu\\fF-7$$

\"3\\00Fy`BP?F*$!3GJ#*RzW\">'GF-7$$\"3a_>DQp2+?F*$!3M)*\\5&**)eS7F=7$$

\"3N(pZyNCO.#F*$\"3$HR/-/?oq#F-7$$\"3(=b-*)pbR7#F*$\"3)Qoe%[Au(*eF-7$$

\"3)[B58e-f@#F*$\"3S3(ftwnf9*F-7$$\"3mKvw_;o'G#F*$\"3!Q+\"zp==&G\"F*7$

$\"3z?Hz`Gr2BF*$\"3o^'**\\Bajs\"F*7$$\"3MW(>8i?rC#F*$\"3!3(>%)3c$**=#F

*7$$\"35t#*edYA%3#F*$\"3Y]o\"[H#)[m#F*7$$\"3D-R&H#*3h\"=F*$\"3U(p-(*o*

R0JF*7$$\"3y$*eA7o[[;F*$\"3IP<;]lE*H$F*7$$\"3c*G)=>3,f9F*$\"35cXw3^buM

F*7$$\"3u\"\\b!Rb&)\\7F*$\"3^Vi1e)f$GOF*7$$\"3%*[,\"e_7O-\"F*$\"3w,wAu

\"=\"ePF*7$$\"3ON4H%y#=7zF-$\"33'=\"3'oI(eQF*7$$\"3c1nH9p8&[&F-$\"30o1

\\\"Q=K$RF*7$$\"3e'4iswQi)HF-$\"3wC93'[4/)RF*7$$\"3a^_=c;(4[%F=$\"3cBR

pF2c**RF*7$$!3E6A\"G&)RbP#F-$\"3uGwm-Bi()RF*7$$!3?,$oS)eog^F-$\"3TA>\\

Wf)4%RF*7$$!374o$Q+wC'yF-$\"3aX^&e.d0'QF*7$$!30/Qog&)zV5F*$\"37qaMA]*y

u$F*7$$!3ij(y=.PCY\"F*$\"3%)\\bv/)=<Z$F*7$$!3<,ns[m#z!=F*$\"34vi%>2Kf6

$F*7$$!3yy#QX8*[!3#F*$\"3?ETOmC&Gn#F*7$$!3G:<#eGJhC#F*$\"3/M8c#\\LU>#F

*7$$!3CM=-B[X1BF*$\"3]^xnj+?c<F*7$$!3!4_([_&eGH#F*$\"3o(o]ozynL\"F*7$$

!3.x)f/)3L<AF*$\"3)z*Rx8@p.#*F-7$$!3`N7OdQ+:@F*$\"3`Fl5W>c/cF-7$$!3IPv

\"HcYP.#F*$\"3nnUS&*e;7FF-7$$!3i*G$QuZ2+?F*$\"3[<%QLk:IA\"F=7$$!3,2,gI

kjI?F*$!3'R\"Qx5`utDF-7$$!3-Sk:h5U9@F*$!3gk%[2')zae&F-7$$!38e&>hXjI@#F

*$!3J=lsUxHK!*F-7$$!3/>Q2!*=h)G#F*$!3x)\\O85y/I\"F*7$$!3Q(>9BE>sI#F*$!

393AsB.8E:F*7$$!3&*)=2-cPiI#F*$!3cxaF(>U1w\"F*7$$!3[`N'R\\mEG#F*$!3$zu

^>J(z+?F*7$$!3KN6!)z6KMAF*$!3,a*>SL6IC#F*7$$!3_(R[\"3t!p1#F*$!3iWOf)z(

>,FF*7$$!30(\\-Q-V4!=F*$!3)Hl8*yO#[7$F*7$$!3If]sRz))G;F*$!3x*o/)p;I>LF

*7$$!3mT=E*QbYV\"F*$!3yW!\\sa*R%\\$F*7$$!3lmRt\\Wb?7F*$!3e%R^)\\29ZOF*

7$$!3c'HID!fC$*)*F-$!3ch+Q?c\"\\x$F*7$$!3wPy0,6\\huF-$!3'f=2lO;[(QF*7$

$!3SFeVCU$\\#\\F-$!3;e/'oU<j%RF*7$$!3m&>o/?d)=BF-$!3'RweIW2#))RF*7$$\"

3*3GM.Q_/?$F=$!3-q]xDfx**RF*7$$\"3yH/7'*o\"=u#F-$!3?*GC%zi\\$)RF*7$$\"

3Wy@]xy\"38&F-$!31T&*H/fnTRF*7$$\"3cG%GBVn'euF-$!338o\"3\"Q\"\\(QF*7$$

\"3e+:zCY.)p*F-$!3)*=h!>BlTy$F*7$$\"3G=ga%RfA@\"F*$!3eB*)[TYM_OF*7$$\"

3\"H;P:E_hV\"F*$!3i=cK)y&>$\\$F*7$$\"3![)>2=]NQ;F*$!39s!)=fXo4LF*7$$\"

3'fPmnB`i\"=F*$!3-x(*y+G@0JF*7$$\"3)4E;h2$)y1#F*$!3ku$4*)Q$>*p#F*7$$\"

3j\"zv[#**\\HAF*$!3Imk3)[R<E#F*7$$\"397:#fB7\"zAF*$!3i&)Q`;<7C?F*7$$\"

3*\\j3>y=ZI#F*$!31CLL0'R\")y\"F*7$$\"3(z6(e'R,$3BF*$!3g]Eofm?d:F*7$$\"

3K[)3)[ff#H#F*$!3b<\\384TM8F*7$$\"3gseZ0*R?A#F*$!3_J-o]ir'R*F-7$$\"3kE

.#eCDc7#F*$!3M%yXyy'[_fF-7$F_bo$\"3oEo\"=bl\"G6!#D-Fcao6&FeaoFfaoFiaoF

iao-%+AXESLABELSG6$Q!6\"Fi[r-%%VIEWG6$%(DEFAULTGF^\\r" 1 2 0 1 10 0 2 

9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "xp:=diff(3*cos(t) - cos(3*t)

,t);yp:=diff(3*sin(t) - sin(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "

6#>%#xpG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F

(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ypG,&*&\"\"$\"\"\"-%$cosG6

#%#t|irGF(F(*&F'F(-F*6#,$*&F'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 30 "xs:=diff(xp,t);ys:=diff(yp,t);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%#xsG,&*&\"\"$\"\"\"-%$cosG6#%#t|irGF(!\"\"*&\"\"*F

(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&

\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "simplify(xp);simplify(yp);

simplify(xs);simplify(ys);simplify(xp^2+yp^2);\nsimplify(u*ys-v*xs);s:

=simplify(sqrt(xp^2+yp^2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"

\"'\"\"\",&*&\"\"#F&)-%$cosG6#%#t|irGF)F&F&F&!\"\"F&-%$sinGF-F&F&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%#t|irG\"\"#F&

-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$cos

G6#%#t|irGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%#t|irG\"\"#F

&F&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-

%$sinG6#%#t|irG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,***\"#O\"

\"\"-%$sinG6#%#t|irGF&%\"uGF&)-%$cosGF)\"\"#F&F&*(\"#7F&F+F&F'F&!\"\"*

(F%F&%\"vGF&)F-\"\"$F&F2*(\"#IF&F4F&F-F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"sG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 10 "int(s, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&\"\"'\"\"\"-%$cosG6#%#t|irGF&!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 24 "solve(xp=0);solve(yp=0);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,$*&\"\"%!\"\"F#\"\"\"F),$*(\"\"$F

)F'F(F#F)F),$*&F'F(F#F)F(,$*(F,F)F'F(F#F)F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(\"\"!F'" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) - cos(3*t),t=0,5);taylor(3*s

in(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"

\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"\"\"&" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - cos(3*t),t=Pi,5);taylor

(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++,&%

\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"%F/-%\"OG6#F&\"\"&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%#PiG!\"\"!\"%\"\"$-%\"

OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "x:=3*cos(t) \+

- cos(3*t);y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,y);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(

F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y1G,

&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F

(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 20 "evalf(x1);evalf(y1

);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+iN@99!\"*" 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 60 "simplify(3*cos(t) - cos(3

*t));simplify(3*sin(t) - sin(3*t));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$!\"\"*&F%F&)F'F%F&F&F&F-" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%\"\"\")-%$sinG6#%\"tG\"\"$F&F

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "plot([x,y],t=0..4*Pi);

plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"#F)7$$\"3o#e#[q66RF!#=$\"

3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(3e#F27$$\"3Ya\\5T2Y#z&F/$

\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@vaFF27$$\"3%=$\\!=7cvz'F/$

\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ2GF27$$\"3+\\#Q*3(>wY(F/$

\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJGGF27$$\"3J0kF/T!*R\")F/$

\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6GF27$$\"3!3S>yI4W\"))F/$

\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^:b^FF27$$\"3N#*Q88r;E)*F

/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.y7,D\\#F27$$\"3j'ys9<(><

6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='fh/fFt/#F27$$\"3c#)H3^qX

^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:.=T0^V\"F27$$\"33XyJQ]#3

Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3yHj\"Ru&[gvF/7$$\"3!QPxJ8

,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$\"3wEg>N/Fa>!#>7$$\"3#)fA

vtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"F2$!3im)>O.O$RuF/7$$\"3E-

D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3w0F(\\@KoW\"F27$$\"31]im>

F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3SfVS)fqE0#F27$$\"3!G]BEle_-

#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4oEA]$\\#F27$$\"31-qqW3Me@

F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\FF27$$\"3Q7V6$=#*zD#F2$!3

YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4GF27$$\"3\\&=>(3kUCBF2$!3

&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF27$$\"37!4T\\S6=R#F2$!3ld-

5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$\"3GE+yrr9gCF2$!3kX<(>pGgy

#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"3')H%Q?#3liDF2$!39JHK$o$Rw

EF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3uO!)Q6turGF2$!3'z]/@+-;?#F2

7$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:'3ns+$F2$!3E!R*=,z2`?F27$$

\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-vIF2$!3l%G:vCHK,#F27$$\"3)f

RAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJF2$!3>#y'QyU++?F27$$\"3[`v

!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F2$!3oEHR*y/V,#F27$$\"35Am*

[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3I;0]%G#Qb?F27$$\"3-D-))37!

pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\KNklU1AF27$$\"3!yU;Dl3sn$F

2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[do:@(p#F27$$\"3iNN>!\\\"H'z

$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=sAI$e$)y#F27$$\"3)**3K!4H$e

&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(R]n8#GF27$$\"3)QkqyKu`\"RF

2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[3&**)f#GF27$$\"318!RQ$[<')

RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::+mG)y#F27$$\"3y\"Q2)R`(p0%

F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#*QEF27$$\"3C>Tu^jd)>%F2$!3

kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw?F27$$\"3e!eNOh&[QWF2$!3&)

fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"F27$$\"3kFz7m8-yXF2$!3u)Q'

otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$\"3gv-i=rb<ZF2$\"3@o#=D#R

\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$\"3Bs$**H!*p5%[F2$\"3E\\D

R!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F27$$\"3')o%yto#ek\\F2$\"37

I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw\"F27$$\"3C\"elvy&4+^F2$

\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\"))H#F27$$\"3i$p_x))3cB&F2

$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=r;(*))\\k#F27$$\"3Cyu=0%

\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!4O*)*)\\>Ey#F27$$\"3bq[!

Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"3o\\/DTuoAGF27$$\"3ujAiA

**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$\"3,'o\"fbTzCGF27$$\"39`

U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$\"3-4(p6*=Q\"z#F27$$\"3U

ViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$\"3913c&[jvo#F27$$\"3)RA

I!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$\"3h@F%))=_e?#F27$$\"3)R

ps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2$\"35rNAC6@d?F27$$\"3YzZ

K)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"3(3(R!)G]%e,#F27$$\"3xOG

4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2$\"3(>W+NT:,+#F27$$\"3%z

/&)fo9;J'F2$\"3mlhDmDU-?F27$$\"3!4B$*pqYiM'F2$\"3%=n5o))y=,#F27$$\"3'Q

T,!G(y3Q'F2$\"3O,qe_oLG?F27$$\"3%of4!\\2^:kF2$\"3S&>QG,R:0#F27$$\"3yif

-\"zuZ['F2$\"3N\\[8.\\h;@F27$$\"3qGB/L)QSb'F2$\"3e@lOoq)H?#F27$$\"3[+*

*zTq@&z'F2$\"3'p:g@Ue0e#F27$$\"3#*yw)*4oLgoF2$\"35n#oP%)GSn#F27$$\"3Md

a<ylXDpF2$\"3Gvr(*>hv]FF27$$\"3+Z$pAY;!epF2$\"39pdi$)*G2y#F27$$\"3yNKO

Yjd!*pF2$\"3)p([l'=SS!GF27$$\"3aCrXIi8BqF2$\"35u53N*R*>GF27$$\"3?95b9h

pbqF2$\"3$='*>>hGx#GF27$$\"3;_p!3mL$*3(F2$\"3<VQ7jbdEGF27$$\"3+\"*G127

(H7(F2$\"38)H<WbWa\"GF27$$\"3%)H)=Lv3m:(F2$\"3U9*4KzzPz#F27$$\"3ooZd*H

Y->(F2$\"3#p_/F<76w#F27$$\"3[Xm3#R@vD(F2$\"3ya-MexNhEF27$$\"3HA&)f%['z

CtF2$\"3eiU#H\"*\\V^#F27$$\"3IgBnP?h!R(F2$\"3-&*p&*=^hCBF27$$\"3W(>Y2f

FkX(F2$\"3waU4'*z%34#F27$$\"3cM+#Q9VA_(F2$\"3G)yI0%z$f\"=F27$$\"3esQ*o

pe!)e(F2$\"3vB(G3X*>/:F27$$\"3O(\\l'G'Q<l(F2$\"3i)>4er%ys6F27$$\"3:ArV

g&=ar(F2$\"3_g;:@'3==)F/7$$\"3%pu3A\\)4zxF2$\"392%[QTT?Z%F/7$$\"3sr.)R

UyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3]*z!)e`J'fNF/7$$\"3)3&G=Q)

*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3gJ\"yQ-)fl6F27$$\"3/I`Q_7g

D\")F2$!36yzPm[]K:F27$$\"3S')Hd(plED)F2$!3_yfy]\">_4#F27$$\"3aW1wU,tz$

)F2$!3GFcK/4c0DF27$$\"3GZ41^VcZ%)F2$!3#ozY*pV/cEF27$$\"3B[7Of&)R:&)F2$

!3K>\"[i;X%eFF27$$\"3[+9^jcJ\\&)F2$!3S2'z#Gs6#z#F27$$\"3'4bhwwKKe)F2$!

345=%*opd9GF27$$\"3X,<\"=()\\rh)F2$!3'*ysU\"3+j#GF27$$\"3q`='f(p1^')F2

$!3cK)yG=_y#GF27$$\"3AcZR84!=o)F2$!3(>u'\\6g,@GF27$$\"3xew#3&[`7()F2$!

3KYL?!4(*o!GF27$$\"3Jh0E)yoKu)F2$!3o;2!fOygy#F27$$\"3%QY$pDF+u()F2$!3#

\\*on2N=fFF27$$\"3\"*o#f0gqa$))F2$!3Ufy-u!H)*o#F27$$\"3?s]Uv%Qp*))F2$!

31%[%[!f8Wg#F27$$\"3[[<^n4ul\"*F2$!3mfn-W*op=#F27$$\"3xC\"3n^r*G#*F2$!

3\\)\\?Dd*H5@F27$$\"3/,X!f1-AH*F2$!3C[G*\\aI<0#F27$$\"3=*o-0M<QK*F2$!3

X)e\"[PDCI?F27$$\"3Kx35:EVb$*F2$!3nea%))G^V,#F27$$\"3Wl!*p*)y/(Q*F2$!3

:OK^\"4kU+#F27$$\"3\"=D(HkJm=%*F2$!3+@Smn@6+?F27$$\"3'4mzdB5<X*F2$!3A4

vxKV<-?F27$$\"3Mo?E2tv%[*F2$!3TmE!4b]2,#F27$$\"3rvWuyV!y^*F2$!3u0Ek-!>

d-#F27$$\"33$)oA]9&3b*F2$!3ef#Ghamo/#F27$$\"3%yp\">$fXph*F2$!3[rf/GOS1

@F27$$\"3O9l:O(RIo*F2$!3kTt\"o\"\\$f=#F27$$\"3p/nyeh^T**F2$!3ID@0vbs(e

#F27$$\"368BQPm\"4+\"!#;$!3W<:/_'3No#F27$$\"3wbf))e;o25F\\^n$!3)\\#eLo

/SgFF27$$\"33xxjpT165F\\^n$!3#RMi7Q7%*y#F27$$\"3S)f*Q!oYW,\"F\\^n$!3S0

ymEa&4\"GF27$$\"3s>99\">Hy,\"F\\^n$!3,['eKB3U#GF27$$\"3/TK*=q67-\"F\\^

n$!3F2jw@6TGGF27$$\"33%=o<YpW-\"F\\^n$!3<aZxb\"fK#GF27$$\"3$p7V;AFx-\"

F\\^n$!3s;u%R!\\_3GF27$$\"3zp!=:)\\)4.\"F\\^n$!3/u.QrPt$y#F27$$\"3#G,$

RTFCM5F\\^n$!3'o(*)*RP*[[FF27$$\"3a)*G9h#e2/\"F\\^n$!35m\"45Esak#F27$$

\"3U%y#*3yts/\"F\\^n$!3c.H$QW;!)\\#F27$$\"3c6W*3%o$R0\"F\\^n$!3poCXwpE

,BF27$$\"3oQg*3!**fg5F\\^n$!3#o'4o*QR'f?F27$$\"3#em(*3'HEn5F\\^n$!3#[^

P;>2jx\"F27$$\"3'HH**3-ER2\"F\\^n$!3SrJI(zDfX\"F27$$\"3E++S2R`!3\"F\\^

n$!3\"[z@`g&\\26F27$$\"3S22!RzTr3\"F\\^n$!3o<$RbY\"HatF/7$$\"3s99S!o\\

P4\"F\\^n$!3[*>.$)zn[Z$F/7$$\"3.A@!pcd.5\"F\\^n$\"3**>rC[Fd+[Ffr7$$\"3

@GxKG&Hk5\"F\\^n$\"3?TnHFT12TF/7$$\"3QMLv*[,D6\"F\\^n$\"3;,$)eL3uewF/7

$$\"3cS*y6Xt&=6F\\^n$\"36`/Vl`326F27$$\"3uYXg7akC6F\\^n$\"3,3Q!otO$G9F

27$$\"3v'y=cc/;8\"F\\^n$\"3%*)))zKmV]w\"F27$$\"3xEIj=PcQ6F\\^n$\"3Sg1b

rRch?F27$$\"3ymskrG_X6F\\^n$\"37bnZ\"prDJ#F27$$\"3)p]hY-#[_6F\\^n$\"3M

QyU7V]9DF27$$\"3o3\"ySP1(e6F\\^n$\"3SYpT4Y7_EF27$$\"3A5Z\\B2$\\;\"F\\^

n$\"3!ydgnr<#\\FF27$$\"3;6I?)*G/o6F\\^n$\"3]_N(=>IHy#F27$$\"3#>J6H2b6<

\"F\\^n$\"3.X'y6i$42GF27$$\"3o7'>wCnU<\"F\\^n$\"3'GOp#z,0AGF27$$\"3i8z

KA%zt<\"F\\^n$\"3:$\\T[Z2#GGF27$$\"3C'3!o\\wp!=\"F\\^n$\"3/5BEd!4c#GF2

7$$\"3')eA.xe,%=\"F\\^n$\"31HD\\+3=9GF27$$\"3IJWQ/TL(=\"F\\^n$\"3g@4&p

NGYz#F27$$\"3#RgO<L_1>\"F\\^n$\"3kG5n'3;xw#F27$$\"3)*[4W'y)G(>\"F\\^n$

\"3k$H.*)Q8^p#F27$$\"3A%HX6CDR?\"F\\^n$\"3&=@)pw!RLg#F27$$\"3!ooBp(HLH

7F\\^n$\"3)p*)4\"fN+1AF27$$\"3+++#*eqjc7F\\^n$\"3y,++++++?F2-%'COLOURG

6&%$RGBG$\"#5!\"\"F(F(-F$6$7]t7$F(F(7$$\"3qck?EzxZoFfr$\"3=]H,7tT\"G\"

!#?7$$\"3M\"HT_eb&p8F/$\"3>f#H.&H%z,\"Ffr7$$\"3;P>'yPLV0#F/$\"3/'QmbQO

aR$Ffr7$F-$\"3x#3-%pj\"p\"zFfr7$$\"3;4rAiTvIRF/$\"3'>EX\\%G#yC#F/7$F4$

\"3F.vJ8ts4ZF/7$F>$\"3pWnwagLN()F/7$FR$\"35d:o+C\\#R\"F27$F`o$\"3!)>Uz

hR<#*>F27$Fjo$\"3kzVcj*y4h#F27$Fdp$\"3]plg'\\>'yJF27$F^q$\"3j\\\"3.IXA

j$F27$Fcq$\"3%*))*HWUwzy$F27$Fhq$\"3@*H\\qiKI!RF27$$\"3i\"\\i%4@=u9F2$

\"3zG$[\\G)HWRF27$F]r$\"3WncV+mKuRF27$$\"3>cA*o:?k`\"F2$\"3)*HegfX\"H*

RF27$Fbr$\"35'>'QYj$***RF27$$\"3?*pzr7h(*f\"F2$\"3WU$=\\qo\\*RF27$Fhr$

\"3k*Rq_4'exRF27$$\"3U?[K?]?k;F2$\"3!y?*RsY\"z%RF27$F]s$\"3*)>irL&ph!R

F27$Fbs$\"37<%)*3w]xy$F27$Fgs$\"3<RT\\,htDOF27$Fat$\"3A(fE)fRRtJF27$F[

u$\"3\">Y7'oiE4EF27$Feu$\"3#)3pd\"Rm(**>F27$Fiv$\"36(HkzIq!39F27$F]x$

\"3=yH))en)4x)F/7$Fgx$\"3-B:n<%y(oYF/7$$\"3Q,F8]pO^FF2$\"3]%*4M%>p<?#F

/7$F\\y$\"3uC5*\\*[*zd(Ffr7$Fay$\"3!*)*yD3cLMKFfr7$Ffy$\"3JXdy\"f:wg*F

\\\\o7$F`z$\"3gl,0Qg>x6F\\\\o7$Fjz$!3,MS^f'zB\"o!#E7$Fd[l$!3uv_Geg<C8F

\\\\o7$F^\\l$!3<#oHa*f$\\-\"Ffr7$Fc\\l$!3'f+lr'*R$*Q$Ffr7$Fh\\l$!3ISOA

acHpyFfr7$$\"3sgGp))R2YNF2$!3zUtNEv*zV#F/7$F]]l$!3@!32s#Ri<`F/7$Fg]l$!

3[U*3+-=6.*F/7$F[_l$!3=&>p*H2Al8F27$F_`l$!3'=k'[^\"pJ*>F27$Fi`l$!32sU&

\\,&)>k#F27$F^al$!3G0*RBFv(\\JF27$Fcal$!3KFeX'4P\"pNF27$Fhal$!3]TJvpo(

fv$F27$F]bl$!35SrS'*p!G*QF27$$\"33:5D/`!Hh%F2$!3.#oSB$)f4%RF27$Fbbl$!3

)>_$p@@-vRF27$$\"3;)=(\\!=tEo%F2$!3=`;\"eb/Z*RF27$Fgbl$!3;n*zXuR)**RF2

7$$\"3K\\]r9`V[ZF2$!3)GkPu()4A*RF27$F\\cl$!3kc^wjn>tRF27$$\"3_)f/pq\">

5[F2$!3hfH(*3r#H%RF27$Facl$!3@JyL$R-;!RF27$Ffcl$!350(e[$p&py$F27$F[dl$

!3j>w&f=*GKOF27$Fedl$!3%*)*oA&>7Q<$F27$F_el$!3#3#fmJ4y*f#F27$Fiel$!33P

VJg&pw+#F27$F]gl$!3Ic1#o'>jJ9F27$Fahl$!3JGLilajO!*F/7$F[il$!3k4,ksQ^7

\\F/7$$\"3yIu'4=7m)eF2$!35!QoXrW^I#F/7$F`il$!3)G_')o&QPMyFfr7$Feil$!3,

ENTR:ZNMFfr7$Fjil$!3;_(e(z1!p2\"Ffr7$Fdjl$!34ax2x_gW:F\\\\o7$F^[m$!3At

LV\\&H^a*!#C7$Fh[m$\"3@*o\"zaB7,5F\\\\o7$Fb\\m$\"3)HgEZ&3D(=*F\\\\o7$F

g\\m$\"3Jxg`eD!4@$Ffr7$F\\]m$\"37?[&*=;:hwFfr7$$\"3996UPziumF2$\"3\"fv

&\\#fk8A#F/7$Fa]m$\"3y'o-[$H]/ZF/7$F[^m$\"3w)>*eOpa(f)F/7$F__m$\"3E%p$

4ip*)f8F27$Fc`m$\"3#G)[W(4b\\&>F27$F]am$\"3)p]Cx\"y*Gd#F27$Fgam$\"3f6P

VM$>_8$F27$Fabm$\"3;]a*HicGf$F27$Ffbm$\"3!4'zPfHPgPF27$F[cm$\"3y>T`xY3

')QF27$$\"35MHKE&esu(F2$\"3A%3D%=O6KRF27$F`cm$\"3o%z\")\\'\\YmRF27$$\"

3yfX4e%Q4\"yF2$\"3a?B`<d*)))RF27$Fecm$\"3?*H\\O)pC**RF27$$\"3u\"*4`x78

yyF2$\"35@Vae>]'*RF27$Fjcm$\"37Y74Y0!)yRF27$$\"3wJAj%)p$)[zF2$\"3Y:07!

Q(HYRF27$F_dm$\"3YDV^agF**QF27$Fddm$\"3wXXjA#QMw$F27$Fidm$\"3W'y>$*)R)

fd$F27$F^em$\"3*>%=4sBvIJF27$Fcem$\"3e*\\')eX'R)e#F27$F]fm$\"3wv&3I+$f

l>F27$Fagm$\"3S,=>:W#\\O\"F27$Fehm$\"3sVm\\d&QJ*))F/7$F_im$\"3(eFze\"4

&36&F/7$$\"3Z4%o9sR8.*F2$\"3KQ#)\\0\"GPD#F/7$Fdim$\"33)RkmZtEs'Ffr7$Fi

im$\"3w9x#>]5e%HFfr7$F^jm$\"3ZzH%y14#R#*F\\\\o7$Fhjm$\"3\"y6QJTh1L\"F

\\\\o7$Fb[n$\"3Q%[/!R')HX\"*F_[p7$F\\\\n$!3(=)>@+wc:')!#@7$Ff\\n$!3Au+

lZ.._zF\\\\o7$F[]n$!3#*eY=nDe'y#Ffr7$F`]n$!3%*4&RMGRQm'Ffr7$$\"3U5;ZZz

F7)*F2$!3u5wQxDEe@F/7$Fe]n$!3I-D%HKBN#[F/7$F`^n$!3;F$y&[#eu$*)F/7$Fd_n

$!3C&))fn/cCU\"F27$Fh`n$!3SEq)H3#f.?F27$Fban$!3*3&4r!z0:g#F27$F\\bn$!3

=_4[1f`mJF27$Ffbn$!3P&>$*[eR1i$F27$F[cn$!3eAYfO$*R(y$F27$F`cn$!3))z=4[

\"R$3RF27$$\"3'41^rtX/4\"F\\^n$!3AtP$G\"pU]RF27$Fecn$!3!fiXi\"=!)zRF27

$$\"3Yo<lBO0(4\"F\\^n$!3we%y7&*Ri*RF27$Fjcn$!3e?Vr\")eh**RF27$$\"37D\\

hZNR.6F\\^n$!3QG![94y6*RF27$F_dn$!3%40)*4]U<(RF27$$\"3IJ0/4bY46F\\^n$!

3\"yA\"G9VVTRF27$Fddn$!3rJ_&=a[/!RF27$Fidn$!3G-)f(zLc(y$F27$F^en$!3]^k

kR-(fj$F27$Fhen$!3%H%42pLjkJF27$Fbfn$!3%z@XTJBEd#F27$F\\gn$!3.H%\\*4n*

3+#F27$F`hn$!3n'4/Y>wZW\"F27$Fdin$!3dE*4+,&o8#*F/7$F^jn$!3Ks*R')p,>4&F

/7$$\"3g!\\M!4\"Hm@\"F\\^n$!3%4\"oiZD\\jBF/7$Fcjn$!3W3&zhwqN%yFfr7$$\"

3>lFU(**ehB\"F\\^n$!3KAR[^pijLFfr7$$\"3SV=#z,&)HC\"F\\^n$!3UI=R[9L35Ff

r7$$\"3i@4UQ5\")\\7F\\^n$!3E8+VN?Ep7F\\\\o7$Fhjn$!3Y*pub!pNw<!#K-F][o6

&F_[oF(F`[oF(-%+AXESLABELSG6$Q\"t6\"Q!F^[q-%%VIEWG6$;F($\"+iqjc7!\")%(

DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Cur

ve 1" "Curve 2" }}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 

"6%-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z

,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKh

gG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3Kq

VG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0

<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF

'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30

(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*

HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[

j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=

Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.m

KuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4

'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(

y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF

/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$

$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=

g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3ac

Q0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%

))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;

x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,

AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?

F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk

?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!

3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[

3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es

>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>

F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!

3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[

5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"

F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*

Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OW

nSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py

$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7

$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$

\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F

/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/

7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#

\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3m

u*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3M

s*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z

#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=

i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ

%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8

c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'

Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@

6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)

\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?ID

z%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"

3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%y

Dz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3

A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=

='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>

\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*

G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4

c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%

eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF

/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/

$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/

$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$

\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"

3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$

!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR

<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"f

u$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F

/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$

!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O

4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8

ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\

26F/$!3[U'RXR*R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$

F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%

F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3

azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#

>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)

3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1

)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F

/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$

$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3

i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3

aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3

q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-

%%VIEWG6$%(DEFAULTGFj^n" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "

restart:with(VectorCalculus):" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "Ar

cLength( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"#C" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)

):\nCurvature( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)> ):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 12 "simplify(%);" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"\"\"\"\"$F&*&F&F&-%$sinG6#%#t|i

rG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############

###########################################################" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Rep\350re de Frenet\nrestar

t:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%#t|

irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),t):v:=diff(3*sin(t) - s

in(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF'!\"\"*&F&F'-F)6#,$*&

F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F," }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(u/l),simplify(v/l)];

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&\"\"#\"\"\")-%$cosG6#

%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simplify(u/l)];" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-%$sinG6#%#t|irGF)-%

$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=subs(t=t0,y);\nu0:=

subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:=\nplot([x,y,t=0..

4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*&\"\"%!\"\"%#PiG\"

\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&\"\"$\"\"\"-%$cosG

6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF

(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F/*&F'F(-F*6#,$*(

F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#v0G,&*&\"\"$

\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6#,$*(F'F(F.F/F0F(F

(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords h

as been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 257 "b1 \+

:= arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.05, relative], head_le

ngth=[0.1, relative], color=red):\nb2 := arrow( <x0,y0>, <-v0,u0>,leng

th=[1],width=[0.05, relative], head_length=[0.1, relative], color=blue

):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*

7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek

\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[

MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0i

z4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3

C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*

[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wR

l7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]

1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?L

Q4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjK

I!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$*

**RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!R

F/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi

$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$

!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3

*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP

#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=

eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([

]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\

Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/

$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb

?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!

3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yo

sR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z

&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n

\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$

$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=

5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&y

V:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!

3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)

*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg

,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF

/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$

\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7

$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7

$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"

3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3y

SMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W

$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59

976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[

-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`q

d\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')G

Sn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>S

S!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa

\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDx

NhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:

YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"

ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N

?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\

OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N

*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI

\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Y

w'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b

\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W

/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF

/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!G

F/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o

#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$

\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3

JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/

$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3

'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SC

U^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/

bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/

7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U

`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#

G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmD

fX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF**Gat

F=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F

2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$

!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`

*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx

9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=

BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*

3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/

7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"

3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d

$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)

*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5

!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99Fi^n7$$\"+CrU.GFi^nFj

^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF`_n7$$\"+CrUGGFi^n$\"

+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNOGRIDG-F\\^n6&F^^n$\"*

++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb_nFf^n-Fc^n6&7&7$Fh_n

$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^nFban7$FeanF_an7%7$Fea

n$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9Fi^nF_`n-F\\^n6&F^^nF+

F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+AXESLABELSG6$Q!6\"Fjb

n-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFccn" 1 2 0 1 10 0 2 

9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3

" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "##

#################################################################\n" }

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "#########################

#############    Exercice 8, suite\nwith(plots):\npolarplot([cos(t)^2,

t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F*7$$\"3s%RHu\\FC)**!#=

$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>R5oF27$$\"3]h))4k@'f&)

*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybfsiD\"F/7$$\"3%RT'z1sP9

'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?K=\\l=F/7$$\"3icbW;/VQ

#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPuM?CF/7$$\"3qu4S\"R*e](

)F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@)y*GF/7$$\"3-`txqLX!>)

F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=iKF/7$$\"3k)[%)fR!oLsF

/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!f%Gm$F/7$$\"3f'H1`6)=-

lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4&z!QF/7$$\"3Qo$3g(>7Wd

F/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn![QF/7$$\"3]fBV;oz\\`F/

$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/7$$\"3/4k(Rp=h&\\F/$\"

3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F/7$$\"3%)H@XTuPsUF/$\"

3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`$F/7$$\"3!yrni9q\"QGF/

$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBHF/7$$\"3!*3VReu\"e(>F/

$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,Pe#F/7$$\"3?Ev=2H<u9F/$

\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\@F/7$$\"3yc[c&)y@\\5F/

$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx\"F/7$$\"3c'[t6ES*pqF2

$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y_M\"F/7$$\"3+5&e'eG2!R

%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_(yMu9**F27$$\"30(HI)=!

)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`%4_h1x$F27$$\"3%Q90m!)

*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"3+y%fB<#oPYFdw7$$\"3=b

S'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$\"3!z[8h%H`/C!#B7$$!35

QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_x$\"3!eH_na2wc%Fdw7$$!

3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqFdw$\"3\\%yB!3X?:OF27$$

!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2$\"322%f5T\\!G(*F27$$!

3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F2$\"3Y4`vLxGO8F/7$$!3O

Eo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i<594p!)p<F/7$$!39eu4!p

Jj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm\"*4\"=A%o@F/7$$!3U,5h

\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"35E%)GGi!Qe#F/7$$!3I=

\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$\"3[?J$>V`V$HF/7$$!3;N

l(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"3F%[**z_3,`$F/7$$!3wLy

G3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=*QZy\"[o)y$F/7$$!3?I')

3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(ee<Sy)[UQF/7$$!3!fO`.[

QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa#eVy%QF/7$$!3-uI&>?()Q

v&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6m2QF/7$$!33!eoLVMt\\'F

/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kOF/7$$!3z\\![q>(*)GsF/$

\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/7$$!39z?X^(3W>)F/$\"3m

y20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$!3CzG4?axd()F/$\"39?aF

@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z`!)=_lON#*F/$\"3'o&)o8

/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0#**))[U#)f*F/$\"3KnV&e

zjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!37?KrDN\"3&)*F/$\"3Y\"[

$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F27$$!31\"GF3\"*QD)**F/

$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLOURG6&%$RGBGF*F*F*-%%VI

EWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 115 

"with(VectorCalculus):SetCoordinates( 'polar' );\nArcLength( <cos(t)^2

,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimplify(%) assuming t::r

eal;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> a

nd <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Wa

rning, these protected names have been redefined and unprotected: *, +

, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*$

,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F*F**$),&*(F4F*F,F

*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%#PiGF*F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\")-%$cosG6#%

\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%#PiGF*F*" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cosG6#%\"tG\"

\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "###########################

###########    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(-t)*s

in(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)pJU\"

!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3QiO??b

Sn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)\\,4(

48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#H/1D

\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<$\"3

Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt#FT$

\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=\"F*

$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>TU*>F

*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"\\'4E

F*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_LF*$

\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$F*$

\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$F*$

\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*$\"

37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3'oM

[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o$oT

,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[i->

U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd22E'

FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<VFT7

$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GFT7$

$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$\"3e

I0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7$$\"

3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7$$\"

3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)Hg\\!

#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X&yu)

fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$\"37

([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*!#>$

\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<\"GGr

B**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[t7$$!

3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfXjvFc[

l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z<e.BG

Fc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"3&pJn

3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc[l$!3

@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::yzI8Fc

[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u96KZc-

fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"3Cd>3

@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'COLOUR

G6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAULTGF^b

l" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus):" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp(-t)*

sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, comput

ation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "SetC

oordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}}{MARK "18 0 0" 0 }{VIEWOPTS 1 1 0 1 1 

1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }



panchish
File Attachment
Cours4-10.mws


{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{PSTYLE "Normal" -1 0 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 

2 2 1 1 1 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 

{CSTYLE "" -1 -1 "Courier" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 

0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 

-1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 

0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 

1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "" 0 "" {TEXT -1 95 "#####################     \+

FEUILLE N2 237\n######################################    Exercice 1.

\n" }{TEXT 256 11 "Exercice 1." }{TEXT -1 186 " D\351terminer les poin

ts singuliers de la courbe plane d\351finie sur R par\nt \\mapsto (t^2

 +t^3, t^4 +t^5). D\351terminer s\222il s\222agit de points de rebrous

sement de premi\350re\nou de seconde esp\350ce." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 46 "restart:plot([t^2+t^3,t^4+t^5, t=-1.1...0.4]);

" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$

7ao7$$!3>-+++++57!#=$!3],++++5k9F*7$$!3sSBg-Sk%4\"F*$!3o\"3Dux2\\I\"F*

7$$!3*H\\)*yV'GB)*!#>$!3W'=3.W]N:\"F*7$$!3Dt/xf:@I()F5$!3t-&*=bGy45F*7

$$!39lVy:x)om(F5$!3&f>x:AYOt)F57$$!3E()z#\\6Xcw'F5$!3W*4WzZNYg(F57$$!3

#[\"><a?Y')eF5$!3N#GUJ'[&z_'F57$$!3U:\"[voA\"H]F5$!3RMHhbn5-bF57$$!3qX

%)3p6T$>%F5$!3v-JND(>c_%F57$$!3k%z1#Hd8zKF5$!3CgPfj0j%[$F57$$!3gT'3X!Q

j\"R#F5$!3ho:K'oDA]#F57$$!3/ZrP\"R)fI:F5$!3'Q\"o%y()Gkd\"F57$$!3#Rra>'

[Adp!#?$!3!f:**=LVI0(Fbo7$$\"3un&zq@a*p!*Fbo$\"3n-by;t6.*)Fbo7$$\"3LW^

'\\-LuS#F5$\"3QER0N#epG#F57$$\"3s)QaBXq;!QF5$\"3k.#*z`mj$\\$F57$$\"3%f

l&e&e[&*4&F5$\"3JUp&e(G(4`%F57$$\"3%\\g5\"4\"=*=iF5$\"3am7UPLr_`F57$$

\"3Cq^Hw8bfsF5$\"3We12:H')\\gF57$$\"33#ptE'[rs\"*F5$\"3NW4o*G-w8(F57$$

\"39#Hm'o*fB3\"F*$\"3Ay'[eI<b#yF57$$\"3-60Zb.z_6F*$\"3d0B:v#3n-)F57$$

\"3([&3y$*yl:7F*$\"3g!Q60#*Qd9)F57$$\"3?<jqajos7F*$\"3[e!GAtS8>)F57$$

\"3vj2q1mAA8F*$\"3oB]FE`gn\")F57$$\"3QgYvwj')f8F*$\"3)[:s0'\\w&4)F57$$

\"3WgPS[o2#R\"F*$\"3];w&yx<<)zF57$$\"3e!>?Vqj?U\"F*$\"3@Mj<en**3yF57$$

\"356Q**p$\\cW\"F*$\"3-*)Q))*p1df(F57$$\"31[C94r9j9F*$\"3K6fLYv'pM(F57

$$\"3[@WWyTqu9F*$\"3kzN&ym9%pqF57$$\"3ijUZ8&p6[\"F*$\"3IBvnFU#GZ'F57$$

\"3/*=K17&Hq9F*$\"3C#[7!Q([X)eF57$$\"3*[K,hL(eQ9F*$\"3s#Q/zWo(e^F57$$

\"3qeK:V<R(R\"F*$\"3x[TC*fHKa%F57$$\"3+S%Hg=/\\L\"F*$\"3gsR1BSxZQF57$$

\"3e3Aq')Q@o7F*$\"3)R'>[kJ.lKF57$$\"3GHS6cZl%=\"F*$\"3ef))>liQtEF57$$

\"3cqJ(z-&y'4\"F*$\"3!*eG%\\:([k@F57$$\"3+mX)R@rR)**F5$\"3q`do;(4bp\"F

57$$\"3e<zU$ozp.*F5$\"3mrbN(G6FK\"F57$$\"3Mh!Q!**\\6()zF5$\"3Dz\"QFSac

#)*Fbo7$$\"3-rU`8`l&)oF5$\"3i\"p5,ts&[pFbo7$$\"3&=.x]OPW$fF5$\"3W>G:z0

T_\\Fbo7$$\"3]v*y%))RNK\\F5$\"3!4H(z(o'yxKFbo7$$\"3E`)GtcJL%RF5$\"3*R)

e.+>;3?Fbo7$$\"37_DMrq7SIF5$\"3M'yt-0Tq9\"Fbo7$$\"3Z))*[Tv#[WAF5$\"3xW

i.wwyCg!#@7$$\"3;B:R0'G>Z\"F5$\"3w86$eVP0\\#Fdz7$$\"3)=J$3NGUc*)Fbo$\"

3E$3a`5;0\"*)!#A7$$\"3t6'oB0?6B%Fbo$\"3Q9W=Yt_>>F_[l7$$\"3A%Qi'R?d*Q\"

Fbo$\"3Tgp\"*\\j>2?!#B7$$\"3]VB96\"*>%[$F_[l$\"3V<B\"H8%>@7!#E7$$\"3(R

T3DpQL.'Fdz$\"3%G%oC8\\'Qb$!#C7$$\"3WV8&[\"et!H$Fbo$\"3&o:EsKNc-\"F_[l

7$$\"3_'**oAn(*[;)Fbo$\"39u0uabyMhF_[l7$$\"3E+Q#>4-Te\"F5$\"3RW;!*>jbU

AFdz7$$\"3U)RQpEX3f#F5$\"3r`l![hwk$eFdz7$$\"3.25-#>X3\"RF5$\"3SQ_#Q(H2

%H\"Fbo7$$\"3WZvz')\\()GbF5$\"3;N([7lD\">DFbo7$$\"3[g(*=\"fVJI(F5$\"3[

a)3%[G\"GH%Fbo7$$\"3)=+eS[QYp*F5$\"3#)*\\/c*pbntFbo7$$\"3XLR^UZZ<7F*$

\"3_#)*o(QwZN6F57$$\"3mDs!QVAMO\"F*$\"32.Y1#HbpS\"F57$$\"3;(G%[J%G#>:F

*$\"3$G\"[v+3>E<F57$$\"3E2AeP$3yn\"F*$\"35jmfQ]v\"3#F57$$\"3wUv<$=Ze%=

F*$\"3yEDQ`go\"\\#F57$$\"3n*p!yf6@P?F*$\"3_(*z\"e\">O**HF57$$\"3K+++++

+SAF*$\"33,+++++%e$F5-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!FjalFial-%+AXES

LABELSG6$Q!6\"F^bl-%%VIEWG6$%(DEFAULTGFcbl" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 53 "######################################    Exercice 2." }}

{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2." }{TEXT -1 341 " D\351termin

er les points singuliers de l\222astroide A (cf. exercice 4, feuille\n

1), leur esp`ece, et la tangeante `a l\222astroide en ces points. V

\351rifier que la distance\nentre les points d\222intersection de la t

angente en un point r\351gulier M(\\theta) \\in A avec\nles axes est c

onstante. En d\351duire une construction g\351om\351rique alternative \+

de\nl\222astroide." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "simpl

ify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "expand(cos(3*t));s

implify(cos(3*t)+3*cos(t)-4*cos(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 

"" }{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (cos(t))^3, t=0..2*Pi]);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7in7

$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!

#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F

2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2

$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"[

'F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!

*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**

F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%******!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K

&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUGs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#

o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXUzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1Sk

F2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$

!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$

!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`

7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!

*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3e

PWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%

fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y

1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_

A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr

,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$

F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$

$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$

$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3

Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H

:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gmp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$

!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$

$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3A

Qf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3

/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)

HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3

&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3GMDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"

#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 115 "[taylor( cos(t)^3,t=0, 5 ),taylor(

 sin(t)^3,t=0, 5 )];\n[taylor( cos(t)^3,t=Pi/2, 5 ),taylor( sin(t)^3,t

=Pi/2, 5 )];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$++%\"tG\"\"\"\"\"!#!

\"$\"\"#F*#\"\"(\"\")\"\"%-%\"OG6#F&\"\"&+'F%F&\"\"$F/F2" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#7$+',&%\"tG\"\"\"*&\"\"#!\"\"%#PiGF'F*F*\"\"$-%

\"OG6#F'\"\"&++F%F'\"\"!#!\"$F)F)#\"\"(\"\")\"\"%F-F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 80 "restart:with(VectorCalculus):\nArcL

ength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned

 names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" 

{TEXT -1 113 "Warning, these protected names have been redefined and u

nprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 182 "with(plots):\nn:=3;\nP1:=plot([ cos(t), sin(t),t=-Pi

..Pi], color=green):\nP2:=plot([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/

n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" 

{GLPLOT2D 607 607 607 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30B

mIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,

jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!

f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF1

7$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3

yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*

zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"

3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s

2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>

m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI

?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4

B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**

F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**

F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1

$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%z

F1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"

3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$

\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H

\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\K

s(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)z

NQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF

1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$

\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$

\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"

3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!

\")F^[l-F$6$7cv7$$!3:LLLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$ydliGoLF1$!3

c^v#\\hXNO\"F17$$!3mag\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q(HmDj$F1$!

3Y,5)Q>3([RF17$$!3AJ8%pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,0%F1$!37h9

s$zSL+'F17$$!3Q(4R<J0*oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1$!3qT\")zo

Z#[W(F17$$!3A(eJ'H\"4,o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!3#z![\"*fK

lx$)F17$$!3y0_ON_7r\\F1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3a-<'**[SOl

)F17$$!3M*Q)z&G#R(*\\F1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#e.5[&)z[h)

F17$$!3\">`cyM=!>\\F1$!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6EGAI[#)F17$

$!3%)*yQ/[\\pQ%F1$!3KoPOS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=xsF17$$!3N

&y-x28XI$F1$!3/ORGR%3zj'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$!3M%=x<AvN

p\"F1$!3u'*=Tpv=$>&F17$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3kki$)))y68N

Fbbl$!3Cp)R;f6!)p$F17$$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3G>:'>p(y$[

#F1$!3(yXMlf**QV#F17$$\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$\"3#p\\`\\

j'QeYF1$!3!\\Wew8YQS\"F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbbl7$$\"380$

ot1f/u'F1$!3;<fQCK>\"['Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RFbbl7$$\"3>

Ds4\"QZfV)F1$!3m+k\\nF'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&oGO(y#Fcs7$

$\"3SH&Q&o1')****F1$!3+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3CUj$*o2hpCF

cs7$$\"3'*[Pzc7R+&)F1$\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"3?Ah&*40&R

&QFbbl7$$\"3r&))yS_%H6nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1$\"3\"4Ch#

z,V>5F17$$\"377Q1l\"*Q\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVMF1$\"3;c;

\"Hr$z[>F17$$\"37[B]#[$y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q8F1$\"3'y

71#47MzIF17$$\"3;lAMa3AfKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(Fbbl$\"3))

3P'\\E*RjWF17$$!3H2RVi09K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$\"3751\")

p0AsfF17$$!3S)RXo1a_M$F1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"3%*3sX;W2

gyF17$$!3Z@MwD5\\J\\F1$\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`fV&>:[i)F

17$$!3s3q#4XI))*\\F1$\"3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3A\\9AE7@]

')F17$$!3))y96rt;n\\F1$\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I#[/AZ1vO)

F17$$!3g8wFMJ5yYF1$\"3usnFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#3(QuF17$$

!3i'fu,H\"ymUF1$\"3#ek#))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;CORd*fF17$

$!3Ie'pJhU.%QF1$\"3G4yMC#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)*QF17$$!3

%3e1&>BpgMF1$\"3'R!*oQLQOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F17$$!3N^'

)G4:0MLF1$!3SG67)Hbq&>Fbbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F17$$!3Cs)

*H/[!oX$F1$!3[@D@N18aDF17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!3)[\\y/2h

Mw$F1$!3k)=gz4#))3ZF17$$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3y%Q>b>TZD

%F1$!3Z_.aQy2TnF17$$!3dtjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+R!HZF1$!3

G**e:4-Q$3)F17$$!3Qw'=f#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJx\\F1$!3z

$fzDG%z=')F17$$!31T0o41^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\F1$!3Q*yk

;\\[`l)F17$$!39S'f947W(\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F1$!3iVk`x

kvX&)F17$$!3/HzqFyn4WF1$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%z*>oTXqmF

17$$!3JBT\\GoQJEF1$!3#f^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1aw\"*zG&F

17$$!3$o`6MP69%))Fbbl$!3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'H/1=')o%Q

F17$$\"3W^f(4*>h_7F1$!3U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjHui'zoY#F1

7$$\"3ktZ;<*Gbg$F1$!3_'4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*oN\"F17$$

\"3O<=t9_u*z&F1$!3SoSBQ@@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[tT'Fbbl7$

$\"3rjmwVkyKwF1$!3U;f()>\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w*H>#Fbbl

7$$\"3mEe$*y-]m&*F1$!3t]D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&=K4\\a%o

#!#C7$$\"3(ya<5?'))4'*F1$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1$\"3**4q

P.omW@Fbbl7$$\"3We'RBg_.o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF1$\"3C[5

jaoz&='Fbbl7$$\"3O9\"HY)=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b)p2\"\\F

1$\"3LGE&4%>A+8F17$$\"3;x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3ig&pG-CIk

#F1$\"3#*H*z)RR'*\\BF17$$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$\"3)H*zZ

2kXcSFbbl$\"35ORK^cOiOF17$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$$!3GW\"o

-p/?l\"F1$\"3mpQSaJZf^F17$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3C#p!=(H-

qF$F1$\"3\\Z*>xjr0h'F17$$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e1H>Qr2**

[F1$\"3KqxXdUa-&)F17$$!3W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"4]Be6*\\

F1$\"3MdR')z\"=ak)F17$$!37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3i$)f$e23

f)\\F1$\"3m$*[([u*zM')F17$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$$!35+vaJ

c<YZF1$\"3240!=DXS7)F17$$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i`AnFe1qU

F1$\"3;55A?py\"z'F17$$!3j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'oPy1x$F1$

\"3C!>@dM#zYZF17$$!3o%Rn4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(zW$F1$\"3

#H?Z5;l>Y#F17$$!3#G\\&*>K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOLLF1$!3?A

WZ\\=[*H%Fcs7$$!3YFh$QuI)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F1$!3&RP=

DsOwq#F17$$!3\"48<6HoJj$F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]k'Q/'*)*

p4&F17$$!3G_Vd$*eTbSF1$!3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3_='[$[cN

GoF17$$!37'*Q$Hd0A]%F1$!3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%H!fSFq,)

F17$$!318POf(oV([F1$!3r(H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foLS9i)F17$

$!3)*o9TVoq)*\\F1$!3)f$Rm-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp,l)F17$$

!3%*=&o!3Y\\i\\F1$!39$fV@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R72&)F17$$

!33Jq*o#G=!R%F1$!3X$=lS&*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'F17$$!3[

`\"***)3J0o#F1$!3Z!)e(G>TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17$$!3em_

\\Kz/%**)Fbbl$!3'*fUm47juXF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF17$$\"3

JkAev.*f@\"F1$!37'y=$)*>)G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17$$\"3I.

!ye4uJZ$F1$!3\"zl9B-eW$>F17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$\"3HSj%

H*fCGdF1$!3=mU/Aj_r)*Fbbl7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$$\"3?OZ

+ZX*zs(F1$!3%\\y3Ulo#>PFbbl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl7$$\"3)

e)\\I&\\Pfi*F1$!3%R1(*RiMHU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw7Q)\\F-

7$$\"3aW2wA:\"**f*F1$\"3%H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-OOge$\\K

1#Fbbl7$$\"3Y?$z>]e6l(F1$\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3Kl;?h*y

!\\lFbbl7$$\"39En)HffTo&F1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$\"3O'e/=

v4zV\"F17$$\"3l*)R)z$))f@NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F1$\"3Gj/

Ak)e)\\CF17$$\"3%=xp%z4(pR\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KPFbbl$\"3

CnK9E%GOo$F17$$!3v0gZ`R\\LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu\"F1$\"3

s<n_/$[MB&F17$$!3hMlhQ[sLEF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1$\"3q[>q

co*Gs'F17$$!3GCw>^JhvVF1$\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3cutH\"eJ

?\\)F17$$!3[S<)G_Jc&\\F1$\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$\"3r^>S+6

-X')F17$$!3e9Z[Q%3(**\\F1$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1$\"3^s5PW

ASJ')F17$$!3!)pf&=Z]'))[F1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$\"3!Q$\\J!

)G,s!)F17$$!3;u?\\BF*=_%F1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1$\"3K'f%3(

>C?(oF17$$!3uJ9F$zS71%F1$\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3c2Wr)zo)*3

&F17$$!3,EAM'Gv2j$F1$\"37%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gBt6'pQIo#F1

7$$!3SCr.ne1oLF1$\"3[=&)>m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[[l6&F][l$

\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%%VIEWG6$F

feoFfeo" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 268 "restart:

with(plots):x:=((n-1)*cos(t)+cos((n-1)*t)); y:=((n-1)*sin(t)-sin((n-1)

*t));n:=3;\nQ1:=polarplot([ 1,t,t=-Pi..Pi], color=green):\nQ2:=polarpl

ot([(1/n)*sqrt(n^2-2*n+2+2*(n-1)*cos(n*t)),arctan(y/x)+(1-signum(x))*P

i/2,t=-Pi..Pi],scaling=CONSTRAINED):\ndisplay(Q1,Q2);" }}{PARA 7 "" 1 

"" {TEXT -1 50 "Warning, the name changecoords has been redefined\n" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&,&%\"nG\"\"\"F)!\"\"F)-%$co

sG6#%\"tGF)F)-F,6#*&F'F)F.F)F)" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"

yG,&*&,&%\"nG\"\"\"F)!\"\"F)-%$sinG6#%\"tGF)F)-F,6#*&F'F)F.F)F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" 

{GLPLOT2D 607 607 607 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30B

mIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,

jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!

f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF1

7$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3

yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*

zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"

3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s

2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>

m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI

?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4

B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**

F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**

F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1

$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%z

F1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"

3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$
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0 "> " 0 "" {MPLTEXT 1 0 99 "restart:n:=4:\nx:=((n-1)*cos(t)+cos((n-1)

*t)); y:=((n-1)*sin(t)-sin((n-1)*t)); A:=simplify(x^2+y^2);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#
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UFTUPbF:$!33*zOb2#y`5F17$$!3U8Yj&R$y3\"*F:$!37P*[(3=Mn=F17$$!3Rf`xNKY7
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$F1$!3%=!zo(Q'>$[$F17$$\"3syNH3\"H%H\\F1$!3Q(4%o<WT0BF17$$\"3!)yuX#=lL

J'F1$!3'z=f?aUpN\"F17$$\"3=**)Q]7%QsxF1$!3%Q$**fdGu\"3'Fe\\l7$$\"3_U(o

6zK?'*)F1$!3)[&>7d81q=Fe\\l7$$\"33e-p`_(ot*F1$!3UscHYNyQBFcs7$$\"3%G?<

<V9*****F1$\"3Y6U,i)*[i8F`gl7$$\"3()\\kry:h:(*F1$\"3IP`2p]OHEFcs7$$\"3

h0)=SMV!=*)F1$\"3AU1&\\XmD*>Fe\\l7$$\"3O$*eh(f!z2xF1$\"3g%yUVY#\\gjFe

\\l7$$\"3HV-o02zLiF1$\"3dHZ&4C))\\S\"F17$$\"3]Y1Zpu8EZF1$\"3))Q&RA))Hh

Y#F17$$\"3!=*Gq`Jl)G$F1$\"31E;()=3I)y$F17$$\"3#[!o&*eov]?F1$\"3qz`A:Th

n_F17$$\"3[d0<$R>$*4\"F1$\"3yYPFlu`jnF17$$\"3o.9**yMn@^Fe\\l$\"3*oQQxa

[V+)F17$$\"3^c\")G!*4*fs\"Fe\\l$\"3YM8r!)>6:!*F17$$\"3=t\"p'=<P`GFcs$

\"3='G-^_h(*p*F17$$\"31'H$QI)3PD\"!#A$\"3S*R:#*)f!>***F17$$!3!R%3=**4(

ok\"Fcs$\"3o$\\U#*zX:z*F17$$!3#f*)eJ9j%)p\"Fe\\l$\"3#)f<EA:VD!*F17$$!3

!**3nzW69(fFe\\l$\"3E%3iNWs#)z(F17$$!33[8Quyq!Q\"F1$\"3YMg>Sq%QF'F17$$

!3F1\"=[\"oqKBF1$\"3O`Z'[3zV*[F17$$!3SnB_]$y4^$F1$\"3!**>tDWY,c$F17$$!

3-.pNMrCT[F1$\"3_jC\"fE3WP#F17$$!3^)fYx_;6A'F1$\"3E>Q0t4r79F17$$!3SbU<

b*p8t(F1$\"3%\\:%H&zk\"eiFe\\l7$$!3'3)*)R8.Th*)F1$\"3[%*QNg`xr=Fe\\l7$

$!3%\\W>L!)Q?v*F1$\"37,3k9psQ@Fcs7$$!3e\"G$G:vR)***F1$!3H*Rbt.gU5\"Ff_

l7$$!3(*)oBuDgSt*F1$!3g\"Gi)*)eewBFcs7$$!3Y4]4_$HT/*F1$!3%*HQF$e*)*[;F

e\\l7$$!3,j0)33r0+)F1$!37()\\<r3zO^Fe\\l7$$!3vIr\"*y`.5nF1$!3b$=!o*H&o

G6F17$$!3')Q$=K@iF%fF1$!3#R(emaSB(e\"F17$$!35a8S\\0\\h^F1$!3h>$Q-g)**G

@F17$$!3E$fyB(>!yQ%F1$!3]q-7$y\\pu#F17$$!3!\\079nb>k$F1$!3Qc/A2%p,V$F1

7$$!3%4L*=mu5UHF1$!3w*pI*RJBkTF17$$!3f1\\vL)>OI#F1$!3s+faX:uJ\\F17$$!3

=))*HD3\"\\Q<F1$!3'z9E%ow(Hr&F17$$!3U2nl%*o#\\D\"F1$!3+:?3fVm'['F17$$!

359yAv?56dFe\\l$!3A>Ff\\&3,'yF17$$!3Zy#))>5^?#=Fe\\l$!3uiVC;Gbz*)F17$$

!3-?T%p*\\OgDFcs$!3Az(4PD&e?(*F17$$!3\">[Y0-\\A]&Fecl$!3K:>T6G**)***F1

7$$\"3i-'3[!)yb+#Fcs$!3Kk))pV#)Ri(*F17$$\"3.y%*Q`x%*><Fe\\l$!3.[<\"HQs

t,*F17$$\"35@&)\\)=lzs&Fe\\l$!3ewN-5(pg&yF17$$\"3;yZaRqQ%H\"F1$!3FeWc'

)z!*=kF17$$\"3Q&eT+i!p^AF1$!3AW$RN\"f2**\\F17$$\"3eYPx=dn`MF1$!3#4>_Fz

G!=OF17$$\"3!eM#Q,wG@[F1$!3#G4Dw#p<!R#F17$$\"3==J$*))GCViF1$!3cP`j_8C*

R\"F17$$\"3QBy5lp#))o(F1$!3$eB_S*eEVkFe\\l7$$\"3_b^c?h>$)))F1$!3g%\\k0

=\"e\"4#Fe\\l7$$\"3y?W!fq%>&o*F1$!3%\\_s'>%pY1$Fcs7$$\"3+-[M]=p(***F1$

!3`]5xST!*3>Ff_l7$$\"3=\\,C<$*fj(*F1$\"3wYk#H(*H.*>Fcs7$$\"3q%>%G=!f9*

*)F1$\"3'G^*[M/o*y\"Fe\\l7$$\"3K@:4.$pAy(F1$\"3W.h['4?&RgFe\\l7$$\"3mP

&)yMxZ!H'F1$\"3ue$*\\>Poq8F17$$\"3onJZ8W*Q!\\F1$\"3\\)o*f+0GDBF17$$\"3

_NoaE.AiNF1$\"3#3*RsgW\"*3NF17$$\"3yhzle2WqBF1$\"3)Q:*ox.GY[F17$$\"3!H

>r1nh_S\"F1$\"3%\\f%4B9MLiF17$$\"3Q-D*H;*=@mFe\\l$\"3QU%z@\"*)Q[wF17$$

\"3%[;Pf@'=^AFe\\l$\"3:4:c\"H_#G))F17$$\"3cB+h'R\"[^PFcs$\"3`m%\\e$4/S

'*F17$$\"3=7B(**)=t6<Fi^m$\"37L?kY)Q+***F17$$!3qe\\ul*[%z7Fcs$\"3$\\i>

\"R\"RP#)*F17$$!3+qnj!)=c)R\"Fe\\l$\"3*)4W)f%)R?9*F17$$!3M,<2wv<A]Fe\\

l$\"3EH`&)G&=$H!)F17$$!3/s[$3t-'y6F1$\"3br00X;Y?mF17$$!3kL%>I)o![;#F1$

\"32i4#Q`%f8^F17$$!3rO\">L*H0LMF1$\"3^:74GZ,ROF17$$!3U^d!z&3N!*[F1$\"3

Wkz70X&eL#F17$$!3b4C=/o>-kF1$\"3zDwJeK?/8F17$$!3)pUCY1T#pxF1$\"3CZ=mj@

>&4'Fe\\l7$$!3kS$*)*4w[)*))F1$\"3k()*4[3>z/#Fe\\l7$$!3'\\>vBhCzm*F1$\"

38;0ki_v@LFcs7$$!3s,'>B^rC***F1$\"3a)Q0!y<iC6Fi^m7$$!3!=ulq\"[J*y*F1$!

3#Rx:H&[Zt;Fcs7$$!3')oA1gr?A!*F1$!3Q.,N)HZqq\"Fe\\l7$$!3eZ.k*)4r&z(F1$

!3wV&QfV#H#)fFe\\l7$$!3G`K8#>sIF'F1$!3ir,nBd<\"Q\"F17$$!3.Q^XC$R@\"[F1

$!3_MX]gKU(R#F17$$!3[)eH+!yM4MF1$!3aB9/*\\RKm$F17$$!3wdWc)o+[=#F1$!3ES

&4$e3.(3&F17$$!3Ls\"[LIZAA\"F1$!3\\Q(Gf%*)\\VlF17$$!3-.gG%RNNC&Fe\\l$!

3a<4i:'>S(zF17$$!3'*43r/aNy9Fe\\l$!3l%R38O8-6*F17$$!3x3Km>\"=rS\"Fcs$!

3V-+FWqB7)*F17$$\"3Azei5*RnF\"Fi^m$!3%f*z<xr!=***F17$$\"3u]0,oLk)4$Fcs

$!3!)GNCB\\)Go*F17$$\"3[)o[^s1A)=Fe\\l$!3Aa74Ljid*)F17$$\"3oHY2`/H$e&F

e\\l$!3e?._zM(3*yF17$$\"3Cv&f$3oe&>\"F1$!3#*o(>_@l.f'F17$$\"3yXs82-H7A

F1$!3Q!zh=D:20&F17$$\"3%=UAH.m)>NF1$!3-%>7v&\\A^NF17$$\"3W3NC!*Rq;]F1$

!3$)QjG\"G*>QAF17$$\"3)\\_alrVsb'F1$!3X)>!)=_,W@\"F17$$\"3-$3uN8Sk*yF1

$!3W\\Zw*)[GgbFe\\l7$$\"3sGXzc[z()*)F1$!3+\\wt]/i*z\"Fe\\l7$$\"3pJ=!)>

Hp9(*F1$!3!=\"p.ax<UEFcs7$$\"3_6UVmnv(***F1$!3W01)*e*Q*G=Ff_l7$$\"3QtR

%=)G&fy*F1$\"3cJeDZj$Qr\"Fcs7$$\"3ii+0q10\"3*F1$\"3%Q=%eT'QGb\"Fe\\l7$

$\"3yrZL5P@nzF1$\"33%\\vh)Q.r_Fe\\l7$$\"3i%z(Gj&>Yd'F1$\"3Q.#4o*\\^/7F

17$$\"3+GU7D='R4&F1$\"39b_.oYdz@F17$$\"3OYCB7jQYOF1$\"3NWIqm\"GeU$F17$

$\"3ACKj'G^NO#F1$\"3C(y`fHJ]&[F17$$\"3@[()HoJ)3M\"F1$\"3l<@nzsCSjF17$$

\"3+/nSDwQ!*fFe\\l$\"3cA9m>l!Qz(F17$$\"3xV!fG\\a4$=Fe\\l$\"3M?.w!R\"Hw

*)F17$$\"35i7))4Q=]AFcs$\"3lf\"Q\"*>MNu*F17$$!3aU'z)[(\\$\\eF`gl$\"3?'

ekC(Rx****F17$$!3s)e$4u6![R#Fcs$\"3e=zCl#4Ft*F17$$!3+n$HGDWny\"Fe\\l$

\"3Y>aCnFa#**)F17$$!3)>4f#zQZ!p&Fe\\l$\"3o;\")Q1b0lyF17$$!3GT&oLhC*f7F

1$\"3['>Ec#3.ykF17$$!3C7J4W4T!H#F1$\"3!Gw5Gr\"z[\\F17$$!3V'y#[3^+-OF1$

\"3/5>3&pw%pMF17$$!3?\">t_a$\\#4&F1$\"3cO#o*>7o!=#F17$$!3'zr`S(R?=mF1$

\"3i.X$)zI()z6F17$$!37epHX^X/!)F1$\"3ipkSErC@^Fe\\l7$$!3:Qq)4n)y2\"*F1

$\"3cg=Cw&)\\%[\"Fe\\l7$$!3[$>pC32#*z*F1$\"3C9Z3iphc:Fcs7$$!3e)***HC#f

h***F1$!3Ss,wqYj(4%Ff_l7$$!3i8f$ze](>(*F1$!3!\\InHz+>d#Fcs7$$!3(Q;m*3?

DL!*F1$!3WdL)Q12xn\"Fe\\l7$$!3RVid\"[%*e+)F1$!38AASL;\\:^Fe\\l7$$!3DVi

z1t?RnF1$!3;HYMd>j76F17$$!3a*)HtOG'=&fF1$!3;(yunPy8e\"F17$$!3K^nQgzZ\\

^F1$!3TWwxv.&z8#F17$$!3Ed!pf]FaN%F1$!3[0>H6dsuFF17$$!3'*4RLw8g\"f$F1$!

3%*G&y;Eh(zMF17$$!3%**yg$p[^xGF1$!3B-A)HkNsB%F17$$!3:V!=cEF&HAF1$!3dH2

,xY1G]F17$$!35&p3!*H--m\"F1$!3G`P,HLmIeF17$$!3#fXi4%z$y<\"F1$!3Dbsl[8#

=i'F17$$!3[e'4Q0`#3aFe\\l$!35SG3OcXLzF17$$!3C*[s3cTOw\"Fe\\l$!3D-Tz_B4

,!*F17$$!37&=#=\\1'3l#Fcs$!3#\\txQArSr*F17$$!3A*QN9ZS'eHFf_l$!3?AU%px3

p***F17$$\"3yi;N=R1Z;Fcs$!3#>*e]x&H:z*F17$$\"3;Y-MvD,M:Fe\\l$!3Ax[y)*Q

P)3*F17$$\"3'fG!zIWL^_Fe\\l$!3%>KUI%z3szF17$$\"3F4o\"Q[YZ?\"F1$!3Qg9l+

?@ulF17$$\"3+)osb'G%3;#F1$!3`C0U$Hw)=^F17$$\"3_OKK+`:!Q$F1$!3#RMu\\&HA

$p$F17$$\"3iJaPf)>*zZF1$!3.-_!o=RIU#F17$$\"3KQ.ec<vSiF1$!3tDZ@2\\v+9F1

7$$\"3;HaM,CT=xF1$!3p`WV2bJ9jFe\\l7$$\"3y$\\%o>;KH*)F1$!3Qn()ee?*3'>Fe

\\l7$$\"3*R(Hh`dXB(*F1$!3S9A'Q%p#3_#Fcs7$Ff[l$\"3ww-`Dh!=F)Fj[l-F[[l6&

F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"F][p-%%FONTG6#%(DEFAULTG-%%VIE

WG6$Fb[pFb[p" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 

"Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "res

tart:n:=4;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((

n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"'" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=4;Ln:=ArcLength( <

(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>,

 t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned n

ames <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT 

-1 113 "Warning, these protected names have been redefined and unprote

cted: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#Ln

G\"\"'" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal

\n######################################    Exercice 3.\n" }{TEXT 258 

11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de centre (1, 0) et \+

de rayon 1.\n\na) D\351terminer une \351quation polaire de C.\n\nb) So

it D une droite passant par l\222origine qui coupe C en un point P. \n

On construit sur D deux points M et N distincts tels que d(P;M) = d(P;

N) = a,\no\371 a est un r\351el strictement positif fix\351. \nD\351te

rminer une \351quation polaire de\nl\222ensemble \\Gamma_a d\351crit p

ar les points M et N si l\222on varie D (\{\\it lima\347ons de Pascal

\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\infty[,\nl'ensemble

 des points des courbes \\Gamma_a,\n dont la tangente est verticale." 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 356 "with(plots):P1:=polarplo

t([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t,t

=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=bl

ue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=polarp

lot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polarplot([2*cos(t)-9,

t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 7 

"" 1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined

\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURVESG

6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)R@^

qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G*)4

\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&RcG>

\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$\"3W

WD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"333V

?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"37

l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$\"3

sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3B.^

N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$\"3/

Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&Rq4-

B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7$$\"

3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27$$!3

o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$$!3'

)3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F27$$

\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$\"3O

7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$*fQK

!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"3HAr

G#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a!ypx

gy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$$\"3

'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27$$\"

3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRYHF27

$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F27$$

\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF27$$

\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F27$$

!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"p9#

F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZD(F

27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC\"F/

7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/7$$

\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")o\"

F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22b<F

/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W<F/

7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/7$$

\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"3yO

#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"37Qc

!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$$\"

3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F27$$

\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$\"35

@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$\"3Q

\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$\"3^!

\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$\"3(R
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ranches in\034nies des courbes planes d\351\034nies par :\n1) t \\maps

to ( t^2/(t-1) , t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1

/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "####

##################################    Exercice 4,1).\n#\351tudier les \+

branches infinies\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5.

.-1.01],color=red):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\n

B2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot

([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1

), t=1.1..10],color=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..1

0):\nB:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote obliqu

e\ndisplay(B1,B2,B3, B);\ndisplay(B11,B21,B31);\n#####################

###########################################\n\n" }}{PARA 13 "" 1 "" 
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GFbfl$\"3vGJYOm&\\\">F-7$$!3)H6H#Qol%*=Fbfl$\"3szcYq9A2:F-7$$!3'=n.b&
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LABELSG6%Q\"t6\"Q!F_fp-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F(FajoFdfp" 1 2 

0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2

" "Curve 3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F)

,&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)

F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "#############

##########################################################" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#ass

ume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):

\nl:=simplify(sqrt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 31 "tau:=[simplify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*

F(F(F(F(F(,&F1F(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 

"eta:=[-simplify(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>

%$etaG7$*&,&*$)%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+

F.F,,&F*F,F,F.F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2

; x1:=subs(t=t1,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=

t1,v):\nwith(plots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],

color=red):\n\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}

{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been r

edefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):

b11 := arrow(<x1,y1>, <u1,v1>, length=[1], width=[0.05, relative], hea

d_length=[0.1, relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>

,length=[1],width=[0.05, relative], head_length=[0.1, relative], color

=blue):\n\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([

t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(

t=t2,x):\ny2:=subs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb

21 := arrow(<x2,y2>, <u2,v2>, length=[1], width=[0.05, relative], head

_length=[0.1, relative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,

length=[1],width=[0.05, relative], head_length=[0.1, relative], color=

blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^

2-1), t=1.1..5],color=blue):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t

3,y):\nu3:=subs(t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <

u3,v3>, length=[1], width=[0.05, relative], head_length=[0.1, relative

], color=red):\nb32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05

, relative], head_length=[0.1, relative], color=blue):\n" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#u3G$!+++++I!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 

"B:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\n

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "display(b10, b11, b12, \+

b20, b21, b22, b30, b31, b32,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 

1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "65-%'CURVESG6$7V7$$!3'pmmmmmm;

%!#<$!3ULLLLLL$3#!#=7$$!3sXG5(3BD4%F*$!3\"[U'\\7)p$=@F-7$$!3!zD*\\Xm0G

SF*$!35qg#>Zk)\\@F-7$$!3%)HX9h)4c&RF*$!3wU,FH`Y'=#F-7$$!3-HR')z5u#)QF*

$!3rP.YW.kCAF-7$$!3YxrxZ*y-\"QF*$!3sB'R/*f.kAF-7$$!3R/m^\\J:VPF*$!334,

w$H\")=I#F-7$$!3['zrS:2Pn$F*$!320\"35C$[UBF-7$$!3d8EvD:&>g$F*$!3;(>kel

wgQ#F-7$$!3WGP:]]\\INF*$!3t_3u&z]7V#F-7$$!3#pbzKDoqX$F*$!3%QJ4#))QizCF

-7$$!3QgKQ'\\fCR$F*$!3mtl\\[B$R_#F-7$$!3._Ov,?!)>LF*$!3%>7')QRVed#F-7$

$!3e7p4,9$pC$F*$!312ikNXFIEF-7$$!33^%f%H:zwJF*$!3)=Fn!\\*o]o#F-7$$!3*

\\6(ypF<8JF*$!3>lca2O&pt#F-7$$!3xRsOu4iPIF*$!3Xz(>fhr9!GF-7$$!3qPlsl[q

tHF*$!3?hM%)zipeGF-7$$!3[R;YD%f%**GF*$!3)e1'>WkXGHF-7$$!3!GE0'Ru$Q$GF*

$!3cBog'R*G$*HF-7$$!3YPVBd0&>w#F*$!3!)[dj+L-oIF-7$$!39%HqND5Op#F*$!3*p

mI:<wH9$F-7$$!3B.HX&yFCi#F*$!3ZJlB/DYDKF-7$$!3'>t5+mwrb#F*$!3k97cjZR0L

F-7$$!3W0WRwg#p[#F*$!3wr?%*f)4lR$F-7$$!3Z/E%[n2TT#F*$!31Y*RRkWq\\$F-7$

$!3SY+BQ?&3N#F*$!3eG?j3N#**e$F-7$$!3#zbqlt!o#G#F*$!3U#)*[f2.kp$F-7$$!3

0V/[n:U7AF*$!3ab^iLh#Q\"QF-7$$!3H*o-zvhQ9#F*$!3j#fjFF-o$RF-7$$!3K\"=V'

44qx?F*$!3!p&*3tj#GkSF-7$$!3*RUd^Q`W+#F*$!3F&Rh+z.o@%F-7$$!3&z9?5tR)Q>

F*$!3%G)fv9s$\\O%F-7$$!33Fit3!3!p=F*$!3AY^+c8COXF-7$$!3<bN$e(G%f!=F*$!

3#z'R*e,iZq%F-7$$!3Rf>R@ACP<F*$!3&\\s6U3[b!\\F-7$$!37/iN\\*\\Gn\"F*$!3

$)Q<$zU*f7^F-7$$!3:'*=i3u\"eg\"F*$!3Sq,`\\.%3N&F-7$$!3DP)*)yvr0a\"F*$!

3=Xh80U&*3cF-7$$!3S!z%zr`fs9F*$!3x%G'QEox5fF-7$$!31(e_3nnuS\"F*$!3.!e9

VlA!QiF-7$$!3CFl5$[P7M\"F*$!38UX(e8!p<mF-7$$!3e&R2ZVbfF\"F*$!337VNZ:Y

\\qF-7$$!3[fC%fKXj@\"F*$!3/$*35`SY1vF-7$$!3g\"))\\%*o/&[6F*$!3\\\\9nvp

T?\")F-7$$!3%>N/A4&H)3\"F*$!3E*pk@9a\\x)F-7$$!39'yvt+!Rc5F*$!3Qjc!R:@`

<*F-7$$!37HFSXjiC5F*$!3G(f$)>rm#>'*F-7$$!3m0*=(4ZiV**F-$!3C\"3GrA?#45F

*7$$!3y=R]:ARU'*F-$!3Oa<%*\\&z?1\"F*7$$!3Lw$p'e:J?$*F-$!3*[$4\"yaIj7\"

F*7$$!3A+++++++!*F-$!3%**************>\"F*-%'COLOURG6&%$RGBG$\"*++++\"

!\")$\"\"!F_\\lF^\\l-%)POLYGONSG6&7&7$$!+1LeY8!\"*$!+Vimyo!#57$$!+gL3?

8Fg\\l$!+\"4nYX'Fj\\l7$$!+i)[)obFj\\l$!+bdYA6Fg\\l7$$!+A$[Q$eFj\\l$!+q

c'[;\"Fg\\l7%7$$!+A\"\\jV&Fj\\l$!+(zl75\"Fg\\l7$$!+#H]L&[Fj\\l$!+2cm'>

\"Fg\\l7$$!+i![j'fFj\\l$!+Gc1'=\"Fg\\l-%&STYLEG6#%,PATCHNOGRIDGFg[l-F$

6#7*Fd\\lF[]lF`]lF[^lF`^lFe^lFe]lFd\\l-Fa\\l6&7&7$$!+vL878Fg\\l$!+-k;*

z'Fj\\l7$$!+\"HLXN\"Fg\\l$!+Kp;MlFj\\l7$$!+^CMv()Fj\\l$\"+-y\"y4\"Fj\\

l7$$!+\"HV8N)Fj\\l$\"*K$=G$)Fj\\l7%7$$!+@?M()*)Fj\\l$\"+PvJI7Fj\\l7$$!

+JRML!)Fj\\l$\"+rjJ8=Fj\\l7$$!+@PMR\")Fj\\l$\"*(f=.qFj\\lFj^l-Fh[l6&Fj

[lF^\\lF^\\lF[\\l-F$6#7*Fd_lFi_lF^`lFi`lF^alFcalFc`lFd_l-F$6$7jn7$$!3U

G^?G^?GYF-$\"3<R(*eV(*eV(*F*7$$!3m.KDWS4$f%F-$\"3W_#fPieB())F*7$$!3]\"

[0btW!eXF-$\"3dHjj/PdS\")F*7$$!3P#pn%ew0BXF-$\"3>LYLXZ@<vF*7$$!3C\\Y:u

K8)[%F-$\"3;\"et4!p#)zpF*7$$!3NjJk]WZ=WF-$\"3QHQWldQ+hF*7$$!3_\\GTX?2

\\VF-$\"3m$G%**4T%4T&F*7$$!3A==(fe@*GUF-$\"3KEo8WN\"*4XF*7$$!3l_juK-e4

TF-$\"3qS1Q\")HoaQF*7$$!3M?fSh>OwRF-$\"3>Y])=(en-LF*7$$!3#Q!RsBjAWQF-$

\"3!yMr$f![)zGF*7$$!3!zr>?_B;e$F-$\"3-%4Mv=%zqAF*7$$!3(*3vZur/DLF-$\"3

+l>ylf4d=F*7$$!31s'=mA'p\"4$F-$\"37$))*Qqu([d\"F*7$$!3k(\\0ZWe\\&GF-$

\"3C07jE2%)[8F*7$$!3a.Q\\\"o*o:EF-$\"3)[SU`\"fXj6F*7$$!3kck\\rD?$Q#F-$

\"3MV_eA_G85F*7$$!3!*p.*Gzp2:#F-$\"3SkBU;oa]))F-7$$!3%p'R8EI2_>F-$\"3G

_+#f6:u)yF-7$$!3[y01MUjN<F-$\"3Opcv-RwYpF-7$$!3q?!*[A8gE:F-$\"3*fG*zWF

TAhF-7$$!3r*p-n=POL\"F-$\"3H2%y=,+\"=aF-7$$!3I%y^vZoh;\"F-$\"3*RfzPfe.

%[F-7$$!3')oL:GP:u(*!#>$\"30XG#pq'f:UF-7$$!3Gu&4%RtWq#)Ffil$\"3*e\"esJ

!*yHPF-7$$!3Qz4V+utSmFfil$\"3rwN:JKb0KF-7$$!3sSfw%RVWJ&Ffil$\"3Yc&)z?&

*orFF-7$$!3aUbyuBL'*RFfil$\"3cV7U+2;ABF-7$$!3S'z1[F>m)GFfil$\"3vGJYOm&

\\\">F-7$$!3)H6H#Qol%*=Ffil$\"3szcYq9A2:F-7$$!3'=n.b&\\UZ6Ffil$\"3&eJo

(3ZqW6F-7$$!3c)3`$)[\"[\\`!#?$\"3n5<'R!HHIwFfil7$$!32-4\"3#R!*R8F_\\m$

\"3b'[@=umKt$Ffil7$$!3%=0%Q7@mf8!#A$\"39&>SJj9Up$F_\\m7$$!3[4APARA(4\"

F_\\m$!3Oul:J@\\hKFfil7$$!3K[H2k0Zx_F_\\m$!3VLN$oS)3SqFfil7$$!3m5#p^g;

\\F\"Ffil$!3!3XTa%yYz5F-7$$!3;ooUre#pN#Ffil$!3#4,5MXR7X\"F-7$$!3u^8'Ra

]%GSFfil$!3cy$fYLlw(=F-7$$!3N>?*e-y<,'Ffil$!3'Ro(\\N5%oF#F-7$$!3'3rzjR

l$3()Ffil$!3M%HUXqJVs#F-7$$!3?%*yd5piu6F-$!3Q^zu9'zK:$F-7$$!3'**Rf$*4B

>e\"F-$!3![CWuMmNl$F-7$$!3-*HEi#[')[?F-$!3#zieM$\\lgTF-7$$!3,7(3So)\\R

EF-$!3ff^nS3tOZF-7$$!3,6uFa?kPLF-$!3c*z0d<)\\b`F-7$$!3SZfN7T:BUF-$!3;U

s!3j**e2'F-7$$!33%GOxl!)*e_F-$!3wk/gpR+doF-7$$!3[s=puWL\\lF-$!3)Hf')3N

itw(F-7$$!3(p.1bCp17)F-$!3=_+qktK7))F-7$$!3SQeE$fBD*)*F-$!3VM3_X+]L**F

-7$$!3O9*eDk.KC\"F*$!37(p**e+bp9\"F*7$$!3ALZbP?=z8F*$!3k#*36#HWnA\"F*7

$$!32Y%4.N(GK:F*$!3,6_%fwK]J\"F*7$$!3#***>9*\\Iyr\"F*$!3MPWex&[-U\"F*7

$$!3@STBW0'4$>F*$!3gd[#RF*=R:F*7$$!3#>;ffH9j;#F*$!3?MV\"Q/\\'o;F*7$$!3

0>Ve%)RGRCF*$!3gll'**zdo\"=F*7$$!3gi,:ALa/EF*$!3n)>Hx>jd!>F*7$$!3g%)QM

DO(\\y#F*$!3YZJ0ByB-?F*7$$!3#ep(*)f*RE)HF*$!3p')zqnWJ2@F*7$$!3],++++++

KF*$!3@BAAAAAAAF*-Fh[l6&Fj[lF_\\lF_\\lF_\\l-Fa\\l6&7&7$$!+#H-#4>Fj\\l$

\"+hF.1mFj\\l7$$!+U58C9Fj\\l$\"+t0IFnFj\\l7$$\"*$e*oe(Fj\\l$!+F>)R+#Fj

\\l7$$\"*L$=OFFj\\l$!+R(\\_7#Fj\\l7%7$$\"+3_A,5Fj\\l$!+?![L%>Fj\\l7$Fi

fm$!+L$eZ.$Fj\\l7$$\")3F3JFj\\l$!+YO)e=#Fj\\lFj^lFg[l-F$6#7*F^fmFcfmFh

fmFcgmFhgmF[hmF]gmF^fm-Fa\\l6&7&7$$!+hF.1;Fj\\l$\"+U58CkFj\\l7$$!+t0IF

<Fj\\l$\"+#H-#4pFj\\l7$$\"+F>)R+(Fj\\l$\"+<H-#4*Fj\\l7$$\"+R(\\_7(Fj\\

l$\"+n;&pg)Fj\\l7%7$$\"+?![L%pFj\\l$\"+U&eXL*Fj\\l7$$\"+L$eZ.)Fj\\lFci

m7$$\"+YO)e=(Fj\\l$\"+UgTk$)Fj\\lFj^lFhal-F$6#7*FfhmF[imF`imF[jmF`jmFc

jmFeimFfhm-F$6$7]o7$$\"33************47!#;$\"3qL_4Q_4Q_F*7$$\"3clTk&=

\"3g6Fa[n$\"3umJ-rPC&)\\F*7$$\"3uo7s@$3]6\"Fa[n$\"3Ge%G73Dmv%F*7$$\"3'

HW]J>:T2\"Fa[n$\"3o'))=023*[XF*7$$\"34;*yUN_o.\"Fa[n$\"3%Q-r!)[X$fVF*7

$$\"3!QO!p>Ew-5Fa[n$\"3W0\"pWQ^c=%F*7$$\"3[`G1&zCYr*F*$\"3k^\"4#)=3f-%

F*7$$\"3)fl=5LyiU*F*$\"3UsaFu`\\yQF*7$$\"3?p%))>9H)f\"*F*$\"3(HL-'*3M?

u$F*7$$\"3]PT**[b]$o)F*$\"3W2:U-vS(\\$F*7$$\"3)H!**eVzPq#)F*$\"3wmzE@-

R%G$F*7$$\"3YXaLxO*)3zF*$\"3%RTugv0s4$F*7$$\"3=7z\")QU:!f(F*$\"3-pM^)o

/9$HF*7$$\"3F,k\")Qo\\<rF*$\"3)[B!RS*4Ro#F*7$$\"3J&Hu8wims'F*$\"3c](za

\")etZ#F*7$$\"3+BkP:rx)R'F*$\"39'GZo28BI#F*7$$\"3))>SXpeN?hF*$\"3AUMMV

*H?:#F*7$$\"3]=bVYSiFcF*$\"33]\"Gu%p'3)=F*7$$\"3qCX!4C#zk_F*$\"3Y?g6vg

zu;F*7$$\"354@Tc\"H!))\\F*$\"3]u-eO@t6:F*7$$\"3M9)R]P6Rx%F*$\"3MzN*>D?

,Q\"F*7$$\"3;;Tsv(*)HZ%F*$\"3!eNY8NY6=\"F*7$$\"3I1l]_0b\"H%F*$\"3o_vPV

H%e/\"F*7$$\"3c$zw4=()o;%F*$\"3[=PS(>3rP*F-7$$\"3EO,8Ia$R3%F*$\"3#4V(3

^7B#\\)F-7$$\"3F6XdZn0MSF*$\"3#>P$zI\"4vx(F-7$$\"3-A^]=8g2SF*$\"374Rv)

o4(prF-7$$\"3(*e!>l=x++%F*$\"3T]4x$ohcr'F-7$$\"3YV/,!e#G0SF*$\"3oG+$z1

!QviF-7$$\"3UyW'zFE?-%F*$\"3A`3t+XK$*eF-7$$\"33]g)yI#)o/%F*$\"3;`q&p7)

)3d&F-7$$\"3#fxGhM<b2%F*$\"3usWsvC45`F-7$$\"3EI9Ramx:TF*$\"3-b$y.EtH.&

F-7$$\"3I5CGKaJaTF*$\"3HyK&H$o#>#[F-7$$\"3#G#\\CVwW.UF*$\"3YE!>=k&f*f%

F-7$$\"3u^G8F#R-D%F*$\"3QJSkG\")o?WF-7$$\"3&3FlC3KYI%F*$\"3))3eVeD2TUF

-7$$\"3#>$>ll;+fVF*$\"3Q[;t;T=%3%F-7$$\"3))=Y71p0=WF*$\"3v#[Uu\")fL$RF

-7$$\"3E\"eNDfCTZ%F*$\"3cIUrns30QF-7$$\"39zttp$Qj`%F*$\"3IUCWE=ZwOF-7$

$\"3m'QNqO]Eg%F*$\"3%3xSTv;Cb$F-7$$\"3%Qyy*)3A;m%F*$\"3MX-4)o::X$F-7$$

\"3hV7\"G@zks%F*$\"3i(yU*=J@\\LF-7$$\"3O-6+%[EYz%F*$\"3E>N')H86]KF-7$$

\"3eW6qjrIi[F*$\"3O#Gwl]E!fJF-7$$\"3*yfaSY_'G\\F*$\"3/)>f+R?f2$F-7$$\"

3)f9^5T:K+&F*$\"3c\\Ef-&=*))HF-7$$\"3[zzl_g%42&F*$\"3zlu`gJ2:HF-7$$\"3

Sw>h8%fR9&F*$\"3G9!*HX-PSGF-7$$\"3z%)Gbk&*o5_F*$\"3u$GZ2R%3wFF-7$$\"3I

^\"pl<6UG&F*$\"3!)\\s%Q#>A4FF-7$$\"3g*HinH))QN&F*$\"3')3sj_4L\\EF-7$$

\"35t/Y;v>FaF*$\"3#3ht)G)H'*e#F-7$$\"3IPC7/gI*\\&F*$\"36]!=\"fr#R`#F-7

$$\"3mC*eLMB_d&F*$\"3i3I)H4Q#yCF-7$$\"3)y@(opHs[cF*$\"3b,jmD+(pU#F-7$$

\"328%Q4%oCCdF*$\"3ugI&)3AywBF-7$$\"3q.`^H'z%*z&F*$\"3()y1&4&H5HBF-7$$

\"3Ap29=Y))oeF*$\"3!f]4+>9qG#F-7$$\"3[$H$>e<t[fF*$\"3%[JL<$4oSAF-7$$\"

3.DO&p<./-'F*$\"3\")>^w0@'3?#F-7$$\"3c*[-eDoq4'F*$\"3?JrH&*Q**f@F-7$$

\"3)H+)o)*>nqhF*$\"3kpch=_KA@F-7$$\"3+++++++]iF*$\"3ULLLLLL$3#F-Fhal-F

a\\l6&7&7$$\"+4bv&[%Fg\\l$\"+Q\\a?7Fg\\l7$$\"+\"\\WU^%Fg\\l$\"+i]Xz6Fg

\\l7$$\"+7niuPFg\\l$\"+AS`mmFj\\l7$$\"+Ix8YPFg\\l$\"+#yKu2(Fj\\l7%7$$

\"+-7())y$Fg\\l$\"+KY3hkFj\\l7$$\"+oC?yOFg\\l$\"+#y.AI'Fj\\l7$$\"+SK*=

t$Fg\\l$\"+s@)GG(Fj\\lFj^lFg[l-F$6#7*Fg_oF\\`oFa`oF\\aoFaaoFfaoFf`oFg_

o-Fa\\l6&7&7$$\"+i]XzWFg\\l$\"+4bv&=\"Fg\\l7$$\"+Q\\a?XFg\\l$\"+\"\\WU

@\"Fg\\l7$$\"+)fYL.&Fg\\l$\"+DrEYZFj\\l7$$\"+AnD#*\\Fg\\l$\"+0tPhWFj\\

l7%7$$\"+P:*Q0&Fg\\l$\"+D?r))[Fj\\l7$$\"+A'z(p]Fg\\l$\"+&oC?y$Fj\\l7$$

\"+$y6<(\\Fg\\l$\"+0C$*=VFj\\lFj^lFhal-F$6#7*FaboFfboF[coFfcoF[doF`doF

`coFabo-F$6$7S7$$!\"&F_\\l$!3+++++++]KF*7$$!3'pmm\"z$[%HYF*$!3[LLe*=CZ

1$F*7$$!3GL$3_RLqI%F*$!3kmTg(p;N!HF*7$$!3$om;a-WW%RF*$!3UL$3F,AAs#F*7$

$!3Wmm\"z<^%zNF*$!3XL$e*)eD(RDF*7$$!3iL$3x2$>;KF*$!3#o;a)Ql4eBF*7$$!3s

m;a=jSzGF*$!3eL3FfJq*=#F*7$$!3-+](o8$oIDF*$!3,+vVo:M:?F*7$$!3Km;aBJ.q@

F*$!3;L3xhl,N=F*7$$!3\"***\\P>(R0\"=F*$!3'**\\(of)p_l\"F*7$$!3+LL$ecc2

W\"F*$!3]mm\"HGy.Z\"F*7$$!3Hmm\"HO^]6\"F*$!39L$e9oDvI\"F*7$$!3S%****\\

ZWQ[(F-$!3s***\\PA#>C6F*7$$!3y(****\\i>@!QF-$!3*))***\\7)f5S*F-7$$!3<K

****\\_&4a#Ffil$!3h'***\\ix/FwF-7$$\"3cJLek-&y'HF-$!3AM$3x'[2;gF-7$$\"

3UqmmTa0*z'F-$!3zkm;zAZ+TF-7$$\"3*ommm()eW+\"F*$!3clmm;cqxCF-7$$\"3i+]

7e:*>Q\"F*$!3^o*\\P4A/!fFfil7$$\"3Zmmm^><;<F*$\"3OKLLe(f33\"F-7$$\"3e+

]733#G3#F*$\"3&H+D1//T\"HF-7$$\"3&4+vVAd>V#F*$\"3u/](=7'yfYF-7$$\"3#zm

;zWWiz#F*$\"3mRLeRAA\"['F-7$$\"3Zo;HPQxIJF*$\"3OU$ek=pQ:)F-7$$\"3uKL3x

*3;\\$F*$\"3mjmT&)[/e**F-7$$\"3]L$ekF:k'QF*$\"3um\"H#Qw?$=\"F*7$$\"3y+

](=E&o#>%F*$\"3S+v$4jUjM\"F*7$$\"3WMLe%yl]a%F*$\"3An;H#*G`A:F*7$$\"3=*

****\\M4\"4\\F*$\"3f****\\sYb/<F*7$$\"3!)***\\i%\\Dl_F*$\"3!***\\7tui#

)=F*7$$\"36,]7GT%)4cF*$\"3c+D1k?#\\0#F*7$$\"3#)***\\Pm^C*fF*$\"3#***\\

(=$eAYAF*7$$\"3Zlmm^:COjF*$\"3tKL$ex?\"=CF*7$$\"3L,+]P1J.nF*$\"3n++v=`

l,EF*7$$\"3cK$ekyHf.(F*$\"3Gm\"HK*['zw#F*7$$\"3E,+]s.d*R(F*$\"3k++D'=&

y\\HF*7$$\"3*pm\"zCysTxF*$\"3]LeR7R'37$F*7$$\"3'4+D1&4Q*4)F*$\"3[+DJv/

p*H$F*7$$\"3Qmm;aA0\\%)F*$\"3?LL3Fh_uMF*7$$\"35+]7.d7:))F*$\"31+Dc^Gcd

OF*7$$\"3UNLLVzpn\"*F*$\"3rnmmr*[Q$QF*7$$\"3'\\L$3#)RDG&*F*$\"3[n;/\"*

p79SF*7$$\"3%)o;zMW#e))*F*$\"3SMeR<A\"H>%F*7$$\"36++]a%R9-\"Fa[n$\"3a+

+]ss>dVF*7$$\"3'omTqH(4f5Fa[n$\"3KM$3_['[XXF*7$$\"3[LLL?*yF4\"Fa[n$\"3

Tnmm,Y*Qr%F*7$$\"3&**\\7eb!pG6Fa[n$\"3u*\\i!zFX$*[F*7$$\"3++v=tD1j6Fa[

n$\"3'**\\Pf'GJl]F*7$$\"#7F_\\l$\"3+++++++]_F*-Fh[l6&Fj[lF[\\lF^\\lF[

\\l-%(SCALINGG6#%,CONSTRAINEDG-%+AXESLABELSG6%Q!6\"Fidp-%%FONTG6#%(DEF

AULTG-%%VIEWG6$F^epF^ep" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" "Curve 7" "Curve 8" "Curve 9" "Curve 10" "Curve 11" "Curve 12" "Cu

rve 13" "Curve 14" "Curve 15" "Curve 16" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 12 "Exercice 4. " }}{PARA 0 "" 0 "" {TEXT -1 54 "2) (Examen d

e juin 2006) r(\\theta)=1+1/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "" 0 

"" {TEXT -1 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 312 "#######

###############################    Exercice 4,2).\nB4:=polarplot([1+(1

/(t-Pi/4)),t,t=-10..Pi/6],color=black):\nB5:=polarplot([1+(1/(t-Pi/4))

,t,t=Pi/2.5..10],color=blue):\nB6:=plot([t,t+sqrt(2),t=-3..2],color=ma

genta): # asymptote oblique\nB7:=plot([cos(t),sin(t),t=-5..5],color=go

ld):\ndisplay(B4,B5, B6, B7);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 
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:^%)F*$!3&fEqWjg(><F*7$$\"3IF()3)*yD&e)F*$\"3y;9YJ\\_Y8!#@7$$\"3*)HQoK

b\\/$)F*$\"3qcdbl6Jy>F*7$$\"3=Y'))Hh!zzwF*$\"3]xx'\\joBi$F*7$$\"3G2%*[

0NpDmF*$\"3O#3#4yM[C_F*7$$\"3N,w/](QlJ&F*$\"3!oN=1m*f\"['F*7$$\"3#oU:K

4*R0PF*$\"3q`!yW]&[^uF*7$$\"3-#Q'3@&R*y?F*$\"3g&p9$3En&*zF*7$$\"3wEs;b

>&*p6F*$\"3O*\\@t)z[V\")F*7$$\"3KO]1*4\"QRDF<$\"3/Pp>#))\\t=)F*7$$!332

Y?m/c@pF<$\"3M35k5k3B\")F*7$$!3&*fr^J[m>;F*$\"3'pL#HL?s[zF*7$$!3cx#[G!

>#>:$F*$\"3U([L=7!R$R(F*7$$!3jFHD'*49EYF*$\"3w'*y(HNzYY'F*7$$!3#)*p)e.

>JzeF*$\"3L0R:d'f;?&F*7$$!3Q4bG;.&3y'F*$\"3e(*G\")*)3RQPF*7$$!33h8kk*4

#4tF*$\"3)3c/S*=Y&=#F*7$$!3w3_)3xxqZ(F*$\"3fS4xL!*\\=SF<7$$!3)f^T[+qJD

(F*$!3u'[2&)>0S;\"F*7$$!3wyC\">0Dnk'F*$!3\">5I/y$)Qq#F*7$$!3!\\Nt>vC)3

eF*$!384IsL#\\$3RF*7$$!3pxI'\\kt8k%F*$!397-Vn`+[\\F*7$$!3#[4>@#G%R-%F*

$!3t'p3h$QZ?`F*7$$!3#=I=I'*oiP$F*$!3xZ@P)Hl<h&F*7$$!3%**>9T&fRyEF*$!33

_s\\\")H(e#eF*7$$!3=s\\h5.or>F*$!3E[=Q9)[_%fF*7$$!3;+'f+[<[G\"F*$!3y%>

ucW2&pfF*7$$!3)[o??P%RZhF<$!30]UlB<(H!fF*7$$\"3[p*3/j+VZ&!#?$!3`*>.`%R

NQdF*7$$\"3=$fq/$f+nnF<$!3%\\#))pP<!3[&F*7$$\"33t(H=X6n@\"F*$!3Erx:sWj

]^F*7$$\"3uAI^i,:&o\"F*$!31'o')ycIsu%F*7$$\"33?ilpV4w?F*$!3'R=Jvg\"RoU

F*7$$\"3Ol^3b<bjBF*$!3s^[&QcrTt$F*7$$\"3$*R[OP?'>`#F*$!3)zt)>sjXjJF*7$

$\"3m%[]!RCTpDF*$!3%y9*yg$R\"oDF*7$$\"3?'=)=qI.vCF*$!3!Hz^#*oMc,#F*7$$

\"3<zn:jjvVAF*$!3'**>]qPpcZ\"F*7$$\"3'3\"f(RSl3z\"F*$!3/$)f&4E@!*)*)F<

7$$\"3$>&o*3IO36\"F*$!37o\"RLMRx.%F<7$$\"3[)GAQ%e^1GF<$!3E%yu9%*z')*pF

bz7$$!3s0^m[0nmzF<$\"3dZXu#G&zB6F<7$$!3gN#yoQ!GyAF*$\"3#Hio=wi`g'Fbz7$

$!3,ot)Q>he?%F*$!372Z[r!zOY$F<7$$!3%>4$)o/5XL&F*$!3%**HX\")\\B`E(F<7$$

!3'zN>(3d6NmF*$!35s@59#HhE\"F*7$$!3!4*RFS'H,:)F*$!3#[9Mtw!f4?F*7$$!3Cr

NA7qgS**F*$!3&*=d)4x'**>IF*7$$!3(H\"pQjBl/6!#<$!3$frU]^nRq$F*7$$!37;1X

OQnF7Fg`l$!3Lmgy**ep5XF*7$$!3/Q*\\#=fgl8Fg`l$!3O]sZ9kJlaF*7$$!3r)p0A'o

o@:Fg`l$!3'=BRRIS0g'F*7$$!3K$36g3C-q\"Fg`l$!3#H@vKRs(fzF*7$$!3$G\"[&oY

tq!>Fg`l$!3MYb$fx.>g*F*7$$!3xw*GTRZN-#Fg`l$!3)o9`CF[`0\"Fg`l7$$!3!pzH0

p,/:#Fg`l$!33>\\)Q]$*3;\"Fg`l7$$!3+7Ru[PA*G#Fg`l$!3uo**y`wTy7Fg`l7$$!3

GW0,rz%>W#Fg`l$!3-Bn1>$f)49Fg`l-%'COLOURG6&%$RGBG\"\"!F[dlF[dl-F$6$7en

7$$\"3/uRP1UrZ'*F*$\"3W]>8C6EpHFg`l7$$\"3UU?!*[(3%4xF*$\"3R(4NGAnQ#GFg

`l7$$\"3FHjFt)>Q+'F*$\"3A]!o(*Go\"*p#Fg`l7$$\"3Ia<\"HOb\"yWF*$\"3c))H[

%=q(*e#Fg`l7$$\"3Q?oN2c:&4$F*$\"39/CcIs$=\\#Fg`l7$$\"33DO*yk\"yC&*F<$

\"33oJ^5+$3M#Fg`l7$$!3n;:(37-eK*F<$\"37[IA\"G\"G1AFg`l7$$!3[@0SMw\\<GF

*$\"3kaP&e(fzm?Fg`l7$$!3'[uEC1>K]%F*$\"3N!*Ry#[UV$>Fg`l7$$!3ZM\\YF?]Jg

F*$\"3eZn?7))R/=Fg`l7$$!3VXg*H;k4T(F*$\"3]&*3m.kYv;Fg`l7$$!3KU+Z.Yj[')

F*$\"3+jcB5vlY:Fg`l7$$!3/80HWF)*e(*F*$\"3B=:g%ztkT\"Fg`l7$$!3M'>xErey1

\"Fg`l$\"3'Q')H6]VTH\"Fg`l7$$!3#=,JJ$)e%\\6Fg`l$\"3!\\\\rP?6,<\"Fg`l7$

$!35'e!QS[*eG\"Fg`l$\"35D<'4c#R#3*F*7$$!3A357tC2\"Q\"Fg`l$\"3t\\\"p#G@

'[K'F*7$$!3\")z$4ZL=(H9Fg`l$\"3#y%o%faS!oNF*7$$!3adiyF'>BV\"Fg`l$\"3c<

T)p,xoz(F<7$$!3%GO@/\"o)fR\"Fg`l$!3_6eB)f-he\"F*7$$!3\"4iq@-oSJ\"Fg`l$

!3!\\(*=**o4'*3%F*7$$!3WA_SNv`\">\"Fg`l$!3w4o.9(\\>P'F*7$$!3E>]ru))eR5

Fg`l$!3eC+4#Q!['H)F*7$$!3oLnw/\">1x)F*$!3ie@j*f'Gq(*F*7$$!3AsU:S/c&f'F

*$!3%**em3V&=96Fg`l7$$!3;'G_mJ3Ig%F*$!3w&R+3M$Q&>\"Fg`l7$$!3Ylz0eg!\\=

#F*$!3[i(>#=5UZ7Fg`l7$$!3=Kd:@TA3>Fbz$!3GBKe8^ua7Fg`l7$$\"3YMeq<il6BF*

$!3%\\?6be'Q@7Fg`l7$$\"3%G`hN))y%>WF*$!3)G)RhO8(4:\"Fg`l7$$\"38)4z`RbZ

V'F*$!3s/r7y!G-/\"Fg`l7$$\"3[F.N-d*e1)F*$!3E._%)*Q:`3*F*7$$\"3Y#[%[ORl

Q&*F*$!3%y0^h\"z]!R(F*7$$\"39rkBk,rq5Fg`l$!3kpw=UOi!R&F*7$$\"3k*>V<Ut&

R6Fg`l$!3:pDd%zSx]$F*7$$\"3M_NT%>+x<\"Fg`l$!3eDvy$G)o)Q\"F*7$$\"3sp9Ul

<tw6Fg`l$\"3@M#pMIUSB)F<7$$\"3631z4%4l8\"Fg`l$\"39IG!*G)3(QHF*7$$\"3'H

++\"*zs@1\"Fg`l$\"3!zO#RaQnu[F*7$$\"326.?[zy>%*F*$\"30lU7#*z[DoF*7$$\"

3r\"\\#eZ1bS!)F*$\"3yXgYR<*HM)F*7$$\"3Yeb>>]t1jF*$\"3y:*o.Qn]m*F*7$$\"

3q[,\\H#[Ob%F*$\"3IbYIf)Hh0\"Fg`l7$$\"3c$pSd5\\:]#F*$\"3.Qp]s8Q=6Fg`l7

$$\"37U)GLKIN.&F<$\"3t*o<?E\\79\"Fg`l7$$!3U-VLESa(e\"F*$\"3'\\WJ/U0w7

\"Fg`l7$$!3KkGJ*[9$oNF*$\"3%H;5x'o\"y2\"Fg`l7$$!3@_tW*H6i]&F*$\"3%y*)y

Y8T/*)*F*7$$!3%[ldv3l*zrF*$\"3+\\rvu]Z6()F*7$$!3TaW-=N)*R')F*$\"38*oC

\"zK**=sF*7$$!3gN2+(z)e*y*F*$\"3Aj=/m`J.bF*7$$!3a,f/w:@b5Fg`l$\"3#4Y)=

KI-qPF*7$$!3pk8L$)[K06Fg`l$\"3#e_QR?dWm\"F*7$$!3Wb=tck6:6Fg`l$!39h1]7e

%3l#F<7$$!3'yA>nHC*)3\"Fg`l$!3Pz6m@(3NI#F*7$$!3Z%RbI*=RH5Fg`l$!3%e=jTu

%GuTF*7$$!3.y$GXJ/8I*F*$!3R$R;=O,1.'F*-Fhcl6&Fjcl$F[dlF[dlF^fm$\"*++++

\"!\")-F$6$7S7$$!\"$F[dl$!3'[!piPky&e\"Fg`l7$$!3smm;HU,\"*GFg`l$!3erNz

m1!oZ\"Fg`l7$$!3=L$3FH'='z#Fg`l$!3/Q_LIF(>Q\"Fg`l7$$!3gmmTgBa*o#Fg`l$!

3YrN/)zG`F\"Fg`l7$$!3wmm\"H_\">#e#Fg`l$!3grNagz(z;\"Fg`l7$$!3ML$3_!4Nv

CFg`l$!3?Q_$GMP61\"Fg`l7$$!3'omTg(fHwBFg`l$!3B<doOT#3i*F*7$$!3;+]PM.tt

AFg`l$!3;]!>+sn^f)F*7$$!3!omT5!oln@Fg`l$!3e;do'QKW`(F*7$$!3%)**\\(oWB>

1#Fg`l$!3)p/>]%))4xkF*7$$!3;LL$epjJ&>Fg`l$!37!Q-YL,&*Q&F*7$$!3amm\"z/o

t&=Fg`l$!3(RrNa&[aJWF*7$$!3))****\\P[_\\<Fg`l$!3GZ!p7v7JN$F*7$$!3#****

*\\7)Q7k\"Fg`l$!3wZ!p7]_-F#F*7$$!3'*****\\i^)o`\"Fg`l$!37[!p7+;nA\"F*7
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$!3?Ag*4JXsC#F*$\"3.jljSLAW(*F*7$$!3O_j&=Bs;F$F*$\"3gfj-(ek'\\%*F*7$$!

3gv(Rxt?`E%F*$\"3awC9uVsW!*F*7$$!35+A%=,i)4_F*$\"3-\"Rw'*)4lN&)F*7$$!3

k?nXZaP!4'F*$\"37X.uGRTJzF*7$$!3[\"yvb&QV,pF*$\"3HD\"=3_EnB(F*7$$!3#4X

_XFlKe(F*$\"38uB`U*[(=lF*7$$!3Q>p,J9v!>)F*$\"3:(\\;'pC'ot&F*7$$!3)3V?#

)*33N()F*$\"3Gh*f=J'4o[F*7$$!3)=SBqO+w=*F*$\"3%**[$[mS;[RF*7$$!3)4cDs.

sRb*F*$\"3Cgq69'QK&HF*7$$!33g#pP/ZH\")*F*$\"3T,b1jc6D>F*7$$!3s$e)*H)eJ

h**F*$\"3gerni2T(y)F<7$$!3=f(e8[D%)***F*$!3C7hBYG[u<F<7$$!3eWU$pV)3?**

F*$!39F(R\"fNoh7F*7$$!34*)HSFa_C(*F*$!3jI(>M[45L#F*7$$!3#R8ivI!)pX*F*$

!3wfpx9^Y]KF*7$$!3eo`hfmr-\"*F*$!3&ygI?m9,9%F*7$$!3Dv>25m@/')F*$!3+%)3

Kkt#e4&F*7$$!3#Hq(G3^u0!)F*$!3K\"f/b?KB*fF*7$$!3Qi3Ml`B6tF*$!3\\#)pD%)

4XAoF*7$$!3@k'>f\")y5`'F*$!3%[VHqx[Ed(F*7$$!3#H;4IH]nq&F*$!3ds&om#*f<@

)F*7$$!3Ai6VNML?[F*$!3#z=<MsG:w)F*7$$!3'R::)y&y'pRF*$!3')Q/]=^Ky\"*F*7

$$!3#*3<\\*[-M3$F*$!3\"p>(y!QhF^*F*7$$!3gY?w\")G>%*>F*$!3cO9z^D9*z*F*7

$$!3#z!>Zh4*oz)F<$!3k%o>w?K7'**F*7$$\"3Cuf!yzISP(Fbz$!3!Q)Gl9\"G(****F

*7$$\"3+4qa*H)\\E5F*$!3Sus(3avr%**F*7$$\"3!4XxW$HVA@F*$!3_Oawj&o@x*F*7

$$\"31T!H%fbA#>$F*$!3Q$GC-x(zw%*F*7$$\"3k*f\"=q$yn5%F*$!3^Z%ek=0y6*F*7

$$\"3e2(Qs;*o\")\\F*$!3oRX7B+!3n)F*7$$\"3;;G^23)f)eF*$!3cgc/c\"eU3)F*7

$$\"3q&30+h!*=s'F*$!3='G*R?az.uF*7$$\"373;wr6UXuF*$!3/Qlv1\\vvmF*7$$\"

3'>mkKG604)F*$!3Siyp!o#QxeF*7$$\"31]dCgajs')F*$!3At['H;$\\y\\F*7$$\"3?

au\"Hq&Hb\"*F*$!33&QmZv1D-%F*7$$\"3%RH9jQch]*F*$!3(HMF<(fq.JF*7$$\"3a`

qy*>k]w*F*$!3I%>a)*4$)[:#F*7$$\"3EM%zuW(QQ**F*$!3`x(>m'oN36F*7$$\"35H*

3\\=y)****F*$!3:Mr4\"zve$\\Fbz7$$\"3_C+aV%4Y%**F*$\"3w*o!*)fv1^5F*7$$

\"3-kG-oQho(*F*$\"3P\")))3%*RtQ@F*7$$\"3!*3\\+A'[(=&*F*$\"3co?&yVp[1$F

*7$$\"3O0381dH\"=*F*$\"3-=&yU>.G'RF*7$$\"3@2'=e&R0A()F*$\"3'zz?1/)R\"*

[F*7$$\"3=?r#[(y?p\")F*$\"3gS)G^#))\\ndF*7$$\"38C(ex0pg](F*$\"3\"Hv`@C

!\\2mF*7$$\"3s\\92H.'pv'F*$\"3=CxA=N!=P(F*7$$\"3s^hq'**[\"\\fF*$\"3:@_

uCp)y.)F*7$$\"3!zz+7`@h2&F*$\"3F'H'f/p&eh)F*7$$\"3moG&Hd_$yTF*$\"3'o#Q

43\"G_3*F*7$$\"3hty)yC,xB$F*$\"3U,4CexNh%*F*7$$\"3w<.dvkwa@F*$\"3SMD&[

$**3l(*F*7$$\"3'*RGt')QdW5F*$\"3GHTTIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9

%ycP*****F*7$$!36^Nt4oiU(*F<$\"3I-o1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)

zXR]*y*F*7$$!3%)oyV&zPR3$F*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))

4y&)e;*F*7$$!3M)*\\2(RgW([F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$

\\]$Hh\")F*7$$!3eT6%e`&)oh'F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.

\"=)**3&z'F*7$$!3ehgnc)>A)zF*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[

n1/>A:&F*7$$!3k9fRct;k!*F*$\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_j

d]()*p4F$F*7$$!3z'oY#)\\%yN(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3

Q4$\\f3!4C7F*7$$!3%f\"eV\"zn))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*

$!3/m([s%GN`))F<7$$!3v%['4#>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*

$!3k.Y)o(z%)RHF*7$$!3!RC5ZdKK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3w

i1Ml6My[F*7$$!3'*p(HUPM!p\")F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j

/HlF*7$$!3:')Q.ih34pF*$!3==1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7

$$!3#p/;,@#*=:&F*$!3+&zH#[Ywq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$

!3Eil'\\n\"4kLF*$!3#373'*=frT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$

!3!4&G)p`XZJ\"F*$!3_$z;sX&>8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"

3e8/$z'oSFqF<$!3QTFb:sFv**F*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn

$!3a%QJmuU#*e*F*-Fhcl6&Fjcl$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+A

XESLABELSG6%Q!6\"F]ep-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 -180.000000 4.000000 0 0 "Curve 1" "Curve 2" "

Curve 3" "Curve 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf

(-1-4/(3*Pi));evalf(-sqrt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+

\"=8WU\"!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$

\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;eval

f(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"

\"\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" 

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

35 "k:=-3/2;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%\"kG#!\"$\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!

#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4

)))*sin(t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"

\"\"*&\"\"%!\"\"%#PiGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$c

osGF1F)F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=

0));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$!+l$=g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5

." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "#####################

#################    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(

1+t^2)], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\neva

lf(2^(1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2

)-x,(2+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 

433 433 433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7

$$!3YLLLe%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3A

LL$3s%3zVF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=

q]RF1$!3W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$

!3smlaxvS6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3yp

K,g*HO!HF-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\

VKF-7$$!3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z

._Xicn$F-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)

y`39%F-7$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl

%F-7$$!3#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&

\\F-7$$!3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY**

*\\F-7$$!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\

F-7$$!3S$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZ

F-7$$!3)f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-

7$$!3ndmmT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$

!3%\\mmTg=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3

g***\\7yQ16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7

$$!3vDMLLe*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]

F\\v7$$\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc

\"F-7$$\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![

RGF-7$$\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_S

F-7$$\"3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF

-7$$\"3#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\

F-7$$\"3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**

\\F-7$$\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d

\\F-7$$\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3

S/bYF-7$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%yS

TF-7$$\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm

$F-7$$\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p

\"*=D$F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(

>0s')*e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb

$\\O'[I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ

`%[$zBF-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H

*Qyu@F-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=

d#G.?F-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-

F$6$7en7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$

!3%GLb$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6

P$F17$FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3

C?$p)z+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$

Gf\"F17$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7

$Fjp$!3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$

\"3%)\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3

O^'))\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G

_$pFu>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>

F17$Few$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$F

ix$\"3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"

3l))\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3

b*=)44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3

oh3]Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3f

TNk*f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r

6\\!\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>

yu?$>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_

%e8jWF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFca

lFfal-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 

1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" 

}}}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7

\\o7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7

$$!3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3u

Y\"RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>

31N\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4

v#F*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!

3C?$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3ul

y&y>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5

_I\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$o

F*7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>

7$$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$

$!3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*

7$$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!

3qAiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3

=Y&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3

q_GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3c

K#fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$

\"3Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$

$\"3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$

\"3**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7

$$\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$

$\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&Qt

L]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!

Hm#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=

)44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)

ybs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_

$pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fT

Nk*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3

R:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 58 "#restart:with(VectorCalculus):\n#SetCoordinates( 'p

olar' );" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "#ArcLength( <sin(3*t), \+

t>,t=0..Pi/3 ) ;" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 385 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\nI3:=\nplot(-x/2, x=-2..1,y=-1..1.5,c

olor=blue):\nI4:=\nplot(-x*2, x=-2..1,y=-1..1.5,color=magenta):\ndispl

ay(I1,I2, I3, I4);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 

484 484 {PLOTDATA 2 "6(-%'CURVESG6ibl7$7$$!3i************z:!#<$\"3[r\"

*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354++++++lF-7$F.7$$!3)o5]m2wFe\"F*$

\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"3K4+++++]nF-F47$F:7$$!3ABJP)\\G

fe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve\"F*$\"3a4++++++qF-F@7$FF7$$!3u

utP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e'pJP@t&)e\"F*$\"3)3,+++++D(F-FL

7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(

F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!

31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7

$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-7$7$$!35Lq2$[^Ve\"F*$\"3U5+++++

+!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$

\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e\"F*$\"3!378#Q>(4D)F-7$7$F($\"3I

k+,R1)fD)F-Fjq7$7$$!3Q************\\:F*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`

:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\

d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$

$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$

fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fgt7$7$$!3QLzU;zCt:F*F`u7$$!3SliSC

n8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F

`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++

])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^lt9`')F-7$7$$!3W$H-bgs\\c\"F*$\"3

56+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fhw7$$!3_H&eih'3h:F*$\"33%4@)o%)QU

))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"

3^>XEKxxC!*F-7$7$$!3#)************\\:F*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d**

**********>:F*$\"3#fCq$pK'eM%F-7$$!3S90\"\\o)=E:F*$\"3)y++++++]%F-7$F[

z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!3zY@fKc%e`\"F*$\"353+++++]ZF-Faz

7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a

3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g************\\:F*$\"39@9]#py49&F-7

$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]

#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$

7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM

+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![\"e;\"HeK_*F-F`^l7$7$$!3c*******

******[\"F*$\"3.b56:&oVq$F-7$$!37uXup6@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$

\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/

:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H1/:F*$\"3W2++++++SF-7$$!3@,J#)>_

+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$

7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3u

YU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=/

/,;$y*F-7$7$$!3y*************[\"F*$\"33tpfhMz<)*F-Febl7$7$$!3_********

****f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y

#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f)y9F*$\"3)p++++++]$F-F\\dl7$Fbdl

Fj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv.**F-7$7$$!3E\\*)y+b;l9F*$\"35,+

+++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3

mIDL+\"F*Feel7$7$$!3r************H9F*$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F

*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fgfl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF

-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL

+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*7$7$$!3\\************H9F*$\"3Cgd=

8D1>5F*F]hl7$7$$!3Y*************R\"F*$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F

*$\"351++++++DF-7$7$$!3:yejq85<9F*Fail7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F

*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0

KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumTq\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*

Fhjl7$7$$!3W************p8F*$\"3SvH34a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0+

+++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*

$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q

\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>78R!R5F*F]]m7$7$$!3T************R

8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m

7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3
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lrkOCvy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)*****

********>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)******

*******>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e

)************z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4

S*)=@F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*

$!3)Q'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)**********

**R%F*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)

4kzlc,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*

$!35)e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:

u]F*Fcp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*Fe

qFg]l7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$

!3YI;2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/Y

S'F*7$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)****

********z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep

\"Q'F*$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjW

om(oWvF*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!

3S+++++++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGB

GF7F7F7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "plot(-x^3-  x^2 , x

=-1..1,color=red);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6#7U7$$!\"\"\"\"!$F*F*7$$!3ommm;p0k&*!#=$!3)f

\\b'HIi()R!#>7$$!3wKL$3<XZ=*F/$!3-ouD^DXxoF27$$!3mmmmT%p\"e()F/$!3Z$)[

Aft_D&*F27$$!3:mmm\"4m(G$)F/$!3/lnw'H2$f6F/7$$!3\"QLL3i.9!zF/$!38:?p^%

*>58F/7$$!3\"ommT!R=0vF/$!3Q&)yYdYF09F/7$$!3u****\\P8#\\4(F/$!3MN3FZeN

i9F/7$$!3+nm;/siqmF/$!3q3XF7*z9[\"F/7$$!3[++](y$pZiF/$!3o(=#*=6jYY\"F/

7$$!33LLL$yaE\"eF/$!3c)zQ/ZwZT\"F/7$$!3hmmm\">s%HaF/$!3Q5l!Re`tM\"F/7$

$!3Q+++]$*4)*\\F/$!3YR^%plC&\\7F/7$$!39+++]_&\\c%F/$!3vobe)**)fK6F/7$$

!31+++]1aZTF/$!3*=9Ch_Xn+\"F/7$$!3umm;/#)[oPF/$!3)f2e7c$o\\))F27$$!3hL

LL$=exJ$F/$!3?\")4d=1\\btF27$$!3*RLLLtIf$HF/$!39a,q1#3!*3'F27$$!3]++]P

Yx\"\\#F/$!3]hX)>r7=m%F27$$!3EMLLL7i)4#F/$!3#*)=J>*R$*zMF27$$!3c****\\

P'psm\"F/$!3tPJmBCK;BF27$$!3')****\\74_c7F/$!3e+YA_'f/Q\"F27$$!3)3LLL3

x%z#)F2$!3uG?ap!=uG'!#?7$$!3KMLL3s$QM%F2$!3.*4@^kG\\!=Ffr7$$!3]^omm;zr

)*!#@$!3<v$oey1ct*!#C7$$\"3%pJL$ezw5VF2$!3gbxpMyPQ>Ffr7$$\"3s*)***\\PQ

#\\\")F2$!3W#*)H8B+A=(Ffr7$$\"3GKLLe\"*[H7F/$!3]sD.J&)\\(p\"F27$$\"3I*

******pvxl\"F/$!3FOi%*\\N\"Q?$F27$$\"3#z****\\_qn2#F/$!35c?'z\">o3_F27

$$\"3U)***\\i&p@[#F/$!3s;<>V:Z!p(F27$$\"3B)****\\2'HKHF/$!3!=V+zSl>6\"

F/7$$\"3ElmmmZvOLF/$!3KWlXc_!\\[\"F/7$$\"3i******\\2goPF/$!3kj9p!4la&>

F/7$$\"3UKL$eR<*fTF/$!3yPsU\\8O]CF/7$$\"3m******\\)Hxe%F/$!3_kFx%==.2$

F/7$$\"3ckm;H!o-*\\F/$!3dm%Q'>F*Ht$F/7$$\"3y)***\\7k.6aF/$!3cSm#[!fC7X

F/7$$\"3#emmmT9C#eF/$!3uP\"4X7zQO&F/7$$\"33****\\i!*3`iF/$!3%HD]pJS^N'

F/7$$\"3%QLLL$*zym'F/$!3/Zy!oAV1T(F/7$$\"3wKLL3N1#4(F/$!3s%\\*pNv&of)F

/7$$\"3Nmm;HYt7vF/$!3/,TicVR%))*F/7$$\"3Y*******p(G**yF/$!3)30p(4J*o6

\"!#<7$$\"3]mmmT6KU$)F/$!3#>kBVS@lF\"Fby7$$\"3fKLLLbdQ()F/$!3]H\"[fEG4

V\"Fby7$$\"3[++]i`1h\"*F/$!3YY-f#o%43;Fby7$$\"3Y++++PDj$*F/$!3-^t(y^'e

(p\"Fby7$$\"3W++]P?Wl&*F/$!37<YY\"e#>!z\"Fby7$$\"3A++v=5s#y*F/$!3)y=Gy

lQK*=Fby7$$\"\"\"F*$!\"#F*-%'COLOURG6&%$RGBG$\"*++++\"!\")F+F+-%+AXESL

ABELSG6$Q\"x6\"Q!Fa\\l-%%VIEWG6$;F(Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 6 1 

4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 40 "

plot(y^3 +y^2 + y, y=-1..1,color=blue);\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6#7S7$$!\"\"\"\"!F(7$$!

3ommm;p0k&*!#=$!33<6q8YHl\"*F.7$$!3wKL$3<XZ=*F.$!3%fe2d\"***p\\)F.7$$!

3mmmmT%p\"e()F.$!3KyTu0nh0yF.7$$!3:mmm\"4m(G$)F.$!37,***[ze%prF.7$$!3

\"QLL3i.9!zF.$!37=89pT?\"f'F.7$$!3\"ommT!R=0vF.$!3U\"y)pY#4**4'F.7$$!3

u****\\P8#\\4(F.$!3Uk\"H-\\lDj&F.7$$!3+nm;/siqmF.$!3sd@*=HZ\"*=&F.7$$!

3[++](y$pZiF.$!3#G\"ygv1.$y%F.7$$!33LLL$yaE\"eF.$!3AMX*GJyyR%F.7$$!3hm

mm\">s%HaF.$!3Ac,w2'=@3%F.7$$!3Q+++]$*4)*\\F.$!3!3'[0$pu&[PF.7$$!39+++

]_&\\c%F.$!3CJWT^iNKMF.7$$!31+++]1aZTF.$!3-ee(Q7&zSJF.7$$!3umm;/#)[oPF

.$!39f3/[)>N)GF.7$$!3hLLL$=exJ$F.$!3]NiZ@\"4Ae#F.7$$!3*RLLLtIf$HF.$!3r

=Lm7*HqK#F.7$$!3]++]PYx\"\\#F.$!3NW:ImLfD?F.7$$!3EMLLL7i)4#F.$!3Q:-9My

i]<F.7$$!3c****\\P'psm\"F.$!3%foL^RPcV\"F.7$$!3')****\\74_c7F.$!3))RvF

Z\\Z=6F.7$$!3)3LLL3x%z#)!#>$!35G\"zjFN2l(Fbr7$$!3KMLL3s$QM%Fbr$!3MC7#Q

MWL;%Fbr7$$!3]^omm;zr)*!#@$!3E#)4))fg0i)*F]s7$$\"3%pJL$ezw5VFbr$\"3G#4

.=u0Y]%Fbr7$$\"3s*)***\\PQ#\\\")Fbr$\"3mzH8)Reu'))Fbr7$$\"3GKLLe\"*[H7

F.$\"3k*eO9,R#*R\"F.7$$\"3I*******pvxl\"F.$\"3%Gi%*\\0d\"y>F.7$$\"3#z*

***\\_qn2#F.$\"3Q.iz;(Qwf#F.7$$\"3U)***\\i&p@[#F.$\"3Cq\">or;7D$F.7$$

\"3B)****\\2'HKHF.$\"3vH/!H[hU/%F.7$$\"3ElmmmZvOLF.$\"3&)4K7B+m@[F.7$$

\"3i******\\2goPF.$\"3^j9pSe1CdF.7$$\"3UKL$eR<*fTF.$\"3Yq0EX(y-h'F.7$$

\"3m******\\)Hxe%F.$\"3=kFxM![!ewF.7$$\"3ckm;H!o-*\\F.$\"3eI^!)[2EB()F

.7$$\"3y)***\\7k.6aF.$\"3NRmK<BGB**F.7$$\"3#emmmT9C#eF.$\"3Z!e<TNH'=6!

#<7$$\"33****\\i!*3`iF.$\"3KD]%z$H#3E\"Ffw7$$\"3%QLLL$*zym'F.$\"34=T,;

B&yS\"Ffw7$$\"3wKLL3N1#4(F.$\"3'GG.W5#*)o:Ffw7$$\"3Nmm;HYt7vF.$\"3&o2z

&)*GrR<Ffw7$$\"3Y*******p(G**yF.$\"3#30p(z=#o!>Ffw7$$\"3]mmmT6KU$)F.$

\"3M3.\\=Nv5@Ffw7$$\"3fKLLLbdQ()F.$\"3)HY\"G>ey/BFfw7$$\"3[++]i`1h\"*F

.$\"3^Y-%)=7?CDFfw7$$\"3W++]P?Wl&*F.$\"3=<Y@&yOnu#Ffw7$$\"\"\"F*$\"\"$

F*-%'COLOURG6&%$RGBG$F*F*F][l$\"*++++\"!\")-%+AXESLABELSG6$Q\"y6\"Q!Fe

[l-%%VIEWG6$;F(Fez%(DEFAULTG" 1 2 0 1 10 0 2 6 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 50 "plot([x^3 + x^2 , -x^3 - x^2 - x, ], x=-1.5..1.5);" }

}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6$7S7

$$!3++++++++:!#<$!3+++++++D6F*7$$!3&*****\\P&3YV\"F*$!3192$o]&oW*)!#=7

$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31++D;as88F*$!3f!ynF'o]9aF27$$!3#

****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'***\\7V0@&=\"F*$!3JLF@3qp,EF27$

$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'***\\i+#QU1\"F*$!3]@i3Qvjvs!#>7

$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!3;++D\"oS:P*F2$\"3;w%*>cE\\>bF

Q7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ7$$!3#*****\\(G3U9)F2$\"3*))Gv

T\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"H#p.UNy19F27$$!3?+++vGVZoF2$\"

3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iGQ1`i9F27$$!37++D1Bt_cF2$\"3Yy%

=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<Ub@8W7F27$$!3()*******4'*QS%F2

$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'[LXf&[()FQ7$$!3'3+++&=$z9$F2$

\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv@ImK!p%FQ7$$!3C***\\(o8y%)=F2

$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3E8#pZ,>3N\"FQ7$$!3O!***\\7ev:

lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$\"3]aAuW#H%*=#!#B7$$\"3i(***

\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&QA7F2$\"3U,C`4\"zon\"FQ7$$\"

3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$

$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3')***\\PMaKs$F2$\"3jXXT+IS->F

27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$\"3*y*****\\@80]F2$\"3+dEf[y)

*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27$$\"3j)**\\P4w)RiF2$\"3a!H\\5

(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF27$$\"3'z**\\P/-a[(F2$\"3['*4

&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!\\$>\"F*7$$\"3s)****\\i@Ot)F2$

\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"3p#p0_As\\q\"F*7$$\"3>+++!*>=+

5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7

\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"

[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F*$\"3I.v6'\\-.(RF*7$$\"31+]P/)f

TP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V\"F*$\"3e'R**p/^D,&F*7$$\"3+++++

+++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S

7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn

_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3Iti%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F

*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"

3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y

#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$

F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$

\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F27$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3

keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fes$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2

!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>cUexeKF27$Fit$!3#*eCzbh(yQ%F27$F

^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$Fhu$!3MaEf)**>Tw)F27$F]v$!3%zBj

\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#

G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`

x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$Fjx$!37&[Um**Hz#QF*7$F_y$!3g@w3

1:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E))3\"G&F*7$F^z$!3I8r8u<KdeF*7$

Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F][l6&F_[lFc[lF`[lFc[l-%+AXESLAB

ELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 155 "###########################

#####################\n#Rep\350re de Frenet\nrestart;F:=x*(y + x) + 2*

x^3 + x^4 + y^4;Fx:=diff(F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 

438 "\n with(plots):b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black \+

, numpoints=10000):\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y

=y0]);\nFy0:=eval( Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := \+

arrow(<x0,y0>, <-Fy0/l0,Fx0/l0>, length=[1],width=[0.01, relative], he

ad_length=[0.1, relative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l

0,-Fy0/l0>,length=[1],width=[0.01,relative], color=blue):\n\ndisplay(b

0, b1, b2, scaling=CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"FG,**&%\"xG\"\"\",&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F

(*$)F*F1F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&

\"\"#F'%\"xGF'F'*&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x0G!\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, th

e name changecoords has been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%$Fx0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 

"" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q****

********f:!#<$\"3)=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7

$$!33kz6()ynk:F*$\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-

F47$F:7$$!3W3#z?z?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7+++++

+kF-F@7$FF7$$!3m>\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F

*$\"3q7++++++oF-FL7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O

9#p\")e\"F*$\"318++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7

$$!37^p#eSXxe\"F*$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`

yF-7$7$$!31\\!*=@/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3

'=@XBVq'*>)F-7$7$$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"

ed\"F*$\"379++++++%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qE

Aj:F*$\"3Y9++++++))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3
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F[jp$\"+5]MECFhip7%7$$!+!Q&\\V7F[jp$\"+S3\"*yBFhip7$$!+mxA;8F[jp$\"*?q

;8&Fhip7$$!+Y!pCE\"F[jp$\"++k:UCFhipF[\\q-F]ip6&F_ipFd\\qFd\\qFa\\q-F$

6#7*F[]qF`]qFe]qF`^qFe^qFj^qFj]qF[]q-%(SCALINGG6#%,CONSTRAINEDG-%+AXES

LABELSG6$%\"xG%\"yG" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 163 "###########################

###########    Exercice 8.\n#la n\351phro\357de\nrestart:\nwith(plots)

:plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=magen

ta);\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords \+

has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6&-%'CURVESG6#7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!#=7$$!3[

H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-7$$!3WF]

t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$!3^$H-\"

pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4N!#@7$$!

3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^FN7$$!3a8

$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$!3;,jAjp

K:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV$4Hq]EF*

$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#GF*$!3=B,

FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$QN/\"*Hj

6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[Q\\KF*7$

$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF*7$$!3]S

>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3[;@8\"*=

**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3i/%Qt[,6

4$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373LBd^xr))F

-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI[F4*=F*$

!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)\\hRd#F*$

!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3OVDGF*$!3c

g:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-FF*$!3#)f

sVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*$!3Cm%yV9

Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*$\"37ndsP

o9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*y@F*$\"3i

37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G=1X:DF*$

\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#z(pFF*$

\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y@)f<\"y

2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3\"3ph;DN

(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3Ad4**e\\[

,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"3P00ZV!y

p.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3#=%GK+r!

=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$!3)[E$eI

W'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*7$$!3sHg

!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$!31B#)R&

\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF*7$$!3w

\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$$!3gQ,f

Mg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3=$p5Chh

U#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7jK>^MFF

*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/0tJ.CF*

$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!4#F*$\"

3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl+?F*$!3

oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*$!3tj[o

LEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!4Q,cA^&

GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f))F-7$$

!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"F*7$$!3

%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$$!3wgHL

!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a\\X$H/c

Y\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z-b))F-$

!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF-$!3ol8

+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$!3!\\n7

x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-$!31;.7

01A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!3LSm-zn

f,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'>\\!HRI

F*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%R3#F*7$

$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]%=\"F*7

$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=bT_F-7$

$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF%F=7$$

\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF=7$$\"

3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F-7$$\"

3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$$\"3In

'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*7$$\"3

qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$\"3mwf

F&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$\"3W]p

lLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$\"3U]j

U1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$\"3$pB

1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3amv5ZD'

f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3DL<cc6

\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwfGa1<`;

F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=#>e_CF

*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>e8kA!G

F*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)yKnFF*

$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig))oX#F

*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED@F*$\"

3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,+#F*$

\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F*$!3m

Yz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!3%GtU

yS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0j\\(4

z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"yRcR)3

v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1+=nCF

*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*7$$!3

kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$!3hw1

@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3aksftY

,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_md\"F-

$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^(F-$!

38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28F*$!3

!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!3W0d#

feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+$Hpy!

4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'RwQ](

\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!f/(o

\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#fAT

\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>kd<

G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F*$

\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*$

\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*$

\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv#

F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF*

$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R\"

F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-)H

fF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!=F

=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!*f

F-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA\"F

*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx\"F*

$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F*$\"

3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-MWEF*

$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF*$\"

3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*$\"3

\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*$\"3

oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$\"3[&

*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$\"3O.

h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!3$=UW

8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&Qzy+'

F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-7$F($

!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG$\"*++++\"!\"

)$\"\"!F_boF[bo-%%VIEWG6$%(DEFAULTGFcbo" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 130 "x:=simplify((3*cos(t) - cos(3*t)));\ny:=simplify((

3*sin(t) - sin(3*t)));\nsimplify((3*cos(t) - cos(3*t))^2+(3*sin(t) - s

in(3*t))^2);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,$*(\"\"#\"\"\"-

%$cosG6#%#t|irGF(,&\"\"$!\"\"*&F'F()F)F'F(F(F(F/" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"yG,$*&\"\"%\"\"\")-%$sinG6#%#t|irG\"\"$F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"#7\"\"\")-%$cosG6#%#t|irG\"\"#F&

!\"\"\"#;F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 167 "with(plots)

:p1:=plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=m

agenta):\np2:=polarplot([sqrt(16-12*cos(t)^2),t,t=0..4*Pi],color=red):

\ndisplay(p1, p2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 363 

363 363 {PLOTDATA 2 "6&-%'CURVESG6$7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!

#=7$$!3[H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-

7$$!3WF]t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$

!3^$H-\"pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4

N!#@7$$!3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^F

N7$$!3a8$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$

!3;,jAjpK:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV

$4Hq]EF*$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#G

F*$!3=B,FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$

QN/\"*Hj6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[

Q\\KF*7$$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF
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F*7$$\"3u\"\\b!Rb&)\\7F*$\"3^Vi1e)f$GOF*7$$\"3%*[,\"e_7O-\"F*$\"3w,wAu

\"=\"ePF*7$$\"3ON4H%y#=7zF-$\"33'=\"3'oI(eQF*7$$\"3c1nH9p8&[&F-$\"30o1

\\\"Q=K$RF*7$$\"3e'4iswQi)HF-$\"3wC93'[4/)RF*7$$\"3a^_=c;(4[%F=$\"3cBR

pF2c**RF*7$$!3E6A\"G&)RbP#F-$\"3uGwm-Bi()RF*7$$!3?,$oS)eog^F-$\"3TA>\\

Wf)4%RF*7$$!374o$Q+wC'yF-$\"3aX^&e.d0'QF*7$$!30/Qog&)zV5F*$\"37qaMA]*y

u$F*7$$!3ij(y=.PCY\"F*$\"3%)\\bv/)=<Z$F*7$$!3<,ns[m#z!=F*$\"34vi%>2Kf6

$F*7$$!3yy#QX8*[!3#F*$\"3?ETOmC&Gn#F*7$$!3G:<#eGJhC#F*$\"3/M8c#\\LU>#F

*7$$!3CM=-B[X1BF*$\"3]^xnj+?c<F*7$$!3!4_([_&eGH#F*$\"3o(o]ozynL\"F*7$$

!3.x)f/)3L<AF*$\"3)z*Rx8@p.#*F-7$$!3`N7OdQ+:@F*$\"3`Fl5W>c/cF-7$$!3IPv

\"HcYP.#F*$\"3nnUS&*e;7FF-7$$!3i*G$QuZ2+?F*$\"3[<%QLk:IA\"F=7$$!3,2,gI

kjI?F*$!3'R\"Qx5`utDF-7$$!3-Sk:h5U9@F*$!3gk%[2')zae&F-7$$!38e&>hXjI@#F

*$!3J=lsUxHK!*F-7$$!3/>Q2!*=h)G#F*$!3x)\\O85y/I\"F*7$$!3Q(>9BE>sI#F*$!

393AsB.8E:F*7$$!3&*)=2-cPiI#F*$!3cxaF(>U1w\"F*7$$!3[`N'R\\mEG#F*$!3$zu

^>J(z+?F*7$$!3KN6!)z6KMAF*$!3,a*>SL6IC#F*7$$!3_(R[\"3t!p1#F*$!3iWOf)z(

>,FF*7$$!30(\\-Q-V4!=F*$!3)Hl8*yO#[7$F*7$$!3If]sRz))G;F*$!3x*o/)p;I>LF

*7$$!3mT=E*QbYV\"F*$!3yW!\\sa*R%\\$F*7$$!3lmRt\\Wb?7F*$!3e%R^)\\29ZOF*

7$$!3c'HID!fC$*)*F-$!3ch+Q?c\"\\x$F*7$$!3wPy0,6\\huF-$!3'f=2lO;[(QF*7$

$!3SFeVCU$\\#\\F-$!3;e/'oU<j%RF*7$$!3m&>o/?d)=BF-$!3'RweIW2#))RF*7$$\"

3*3GM.Q_/?$F=$!3-q]xDfx**RF*7$$\"3yH/7'*o\"=u#F-$!3?*GC%zi\\$)RF*7$$\"

3Wy@]xy\"38&F-$!31T&*H/fnTRF*7$$\"3cG%GBVn'euF-$!338o\"3\"Q\"\\(QF*7$$

\"3e+:zCY.)p*F-$!3)*=h!>BlTy$F*7$$\"3G=ga%RfA@\"F*$!3eB*)[TYM_OF*7$$\"

3\"H;P:E_hV\"F*$!3i=cK)y&>$\\$F*7$$\"3![)>2=]NQ;F*$!39s!)=fXo4LF*7$$\"

3'fPmnB`i\"=F*$!3-x(*y+G@0JF*7$$\"3)4E;h2$)y1#F*$!3ku$4*)Q$>*p#F*7$$\"

3j\"zv[#**\\HAF*$!3Imk3)[R<E#F*7$$\"397:#fB7\"zAF*$!3i&)Q`;<7C?F*7$$\"

3*\\j3>y=ZI#F*$!31CLL0'R\")y\"F*7$$\"3(z6(e'R,$3BF*$!3g]Eofm?d:F*7$$\"

3K[)3)[ff#H#F*$!3b<\\384TM8F*7$$\"3gseZ0*R?A#F*$!3_J-o]ir'R*F-7$$\"3kE

.#eCDc7#F*$!3M%yXyy'[_fF-7$F_bo$\"3oEo\"=bl\"G6!#D-Fcao6&FeaoFfaoFiaoF

iao-%+AXESLABELSG6$Q!6\"Fi[r-%%VIEWG6$%(DEFAULTGF^\\r" 1 2 0 1 10 0 2 

9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "xp:=diff(3*cos(t) - cos(3*t)

,t);yp:=diff(3*sin(t) - sin(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "

6#>%#xpG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F

(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ypG,&*&\"\"$\"\"\"-%$cosG6

#%#t|irGF(F(*&F'F(-F*6#,$*&F'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 30 "xs:=diff(xp,t);ys:=diff(yp,t);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%#xsG,&*&\"\"$\"\"\"-%$cosG6#%#t|irGF(!\"\"*&\"\"*F

(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&

\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "simplify(xp);simplify(yp);

simplify(xs);simplify(ys);simplify(xp^2+yp^2);\nsimplify(u*ys-v*xs);s:

=simplify(sqrt(xp^2+yp^2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"

\"'\"\"\",&*&\"\"#F&)-%$cosG6#%#t|irGF)F&F&F&!\"\"F&-%$sinGF-F&F&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%#t|irG\"\"#F&

-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$cos

G6#%#t|irGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%#t|irG\"\"#F

&F&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-

%$sinG6#%#t|irG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,***\"#O\"

\"\"-%$sinG6#%#t|irGF&%\"uGF&)-%$cosGF)\"\"#F&F&*(\"#7F&F+F&F'F&!\"\"*

(F%F&%\"vGF&)F-\"\"$F&F2*(\"#IF&F4F&F-F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"sG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 10 "int(s, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&\"\"'\"\"\"-%$cosG6#%#t|irGF&!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 24 "solve(xp=0);solve(yp=0);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,$*&\"\"%!\"\"F#\"\"\"F),$*(\"\"$F

)F'F(F#F)F),$*&F'F(F#F)F(,$*(F,F)F'F(F#F)F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(\"\"!F'" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) - cos(3*t),t=0,5);taylor(3*s

in(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"

\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"\"\"&" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - cos(3*t),t=Pi,5);taylor

(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++,&%

\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"%F/-%\"OG6#F&\"\"&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%#PiG!\"\"!\"%\"\"$-%\"

OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "x:=3*cos(t) \+

- cos(3*t);y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,y);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(

F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y1G,

&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F

(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 20 "evalf(x1);evalf(y1

);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+iN@99!\"*" 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 60 "simplify(3*cos(t) - cos(3

*t));simplify(3*sin(t) - sin(3*t));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$!\"\"*&F%F&)F'F%F&F&F&F-" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%\"\"\")-%$sinG6#%\"tG\"\"$F&F

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "plot([x,y],t=0..4*Pi);

plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"#F)7$$\"3o#e#[q66RF!#=$\"

3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(3e#F27$$\"3Ya\\5T2Y#z&F/$

\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@vaFF27$$\"3%=$\\!=7cvz'F/$

\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ2GF27$$\"3+\\#Q*3(>wY(F/$

\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJGGF27$$\"3J0kF/T!*R\")F/$

\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6GF27$$\"3!3S>yI4W\"))F/$

\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^:b^FF27$$\"3N#*Q88r;E)*F

/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.y7,D\\#F27$$\"3j'ys9<(><

6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='fh/fFt/#F27$$\"3c#)H3^qX

^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:.=T0^V\"F27$$\"33XyJQ]#3

Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3yHj\"Ru&[gvF/7$$\"3!QPxJ8

,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$\"3wEg>N/Fa>!#>7$$\"3#)fA

vtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"F2$!3im)>O.O$RuF/7$$\"3E-

D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3w0F(\\@KoW\"F27$$\"31]im>

F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3SfVS)fqE0#F27$$\"3!G]BEle_-

#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4oEA]$\\#F27$$\"31-qqW3Me@

F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\FF27$$\"3Q7V6$=#*zD#F2$!3

YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4GF27$$\"3\\&=>(3kUCBF2$!3

&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF27$$\"37!4T\\S6=R#F2$!3ld-

5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$\"3GE+yrr9gCF2$!3kX<(>pGgy

#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"3')H%Q?#3liDF2$!39JHK$o$Rw

EF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3uO!)Q6turGF2$!3'z]/@+-;?#F2

7$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:'3ns+$F2$!3E!R*=,z2`?F27$$

\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-vIF2$!3l%G:vCHK,#F27$$\"3)f

RAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJF2$!3>#y'QyU++?F27$$\"3[`v

!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F2$!3oEHR*y/V,#F27$$\"35Am*

[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3I;0]%G#Qb?F27$$\"3-D-))37!

pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\KNklU1AF27$$\"3!yU;Dl3sn$F

2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[do:@(p#F27$$\"3iNN>!\\\"H'z

$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=sAI$e$)y#F27$$\"3)**3K!4H$e

&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(R]n8#GF27$$\"3)QkqyKu`\"RF

2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[3&**)f#GF27$$\"318!RQ$[<')

RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::+mG)y#F27$$\"3y\"Q2)R`(p0%

F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#*QEF27$$\"3C>Tu^jd)>%F2$!3

kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw?F27$$\"3e!eNOh&[QWF2$!3&)

fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"F27$$\"3kFz7m8-yXF2$!3u)Q'

otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$\"3gv-i=rb<ZF2$\"3@o#=D#R

\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$\"3Bs$**H!*p5%[F2$\"3E\\D

R!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F27$$\"3')o%yto#ek\\F2$\"37

I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw\"F27$$\"3C\"elvy&4+^F2$

\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\"))H#F27$$\"3i$p_x))3cB&F2

$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=r;(*))\\k#F27$$\"3Cyu=0%

\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!4O*)*)\\>Ey#F27$$\"3bq[!

Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"3o\\/DTuoAGF27$$\"3ujAiA

**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$\"3,'o\"fbTzCGF27$$\"39`

U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$\"3-4(p6*=Q\"z#F27$$\"3U

ViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$\"3913c&[jvo#F27$$\"3)RA

I!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$\"3h@F%))=_e?#F27$$\"3)R

ps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2$\"35rNAC6@d?F27$$\"3YzZ

K)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"3(3(R!)G]%e,#F27$$\"3xOG

4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2$\"3(>W+NT:,+#F27$$\"3%z

/&)fo9;J'F2$\"3mlhDmDU-?F27$$\"3!4B$*pqYiM'F2$\"3%=n5o))y=,#F27$$\"3'Q

T,!G(y3Q'F2$\"3O,qe_oLG?F27$$\"3%of4!\\2^:kF2$\"3S&>QG,R:0#F27$$\"3yif

-\"zuZ['F2$\"3N\\[8.\\h;@F27$$\"3qGB/L)QSb'F2$\"3e@lOoq)H?#F27$$\"3[+*

*zTq@&z'F2$\"3'p:g@Ue0e#F27$$\"3#*yw)*4oLgoF2$\"35n#oP%)GSn#F27$$\"3Md

a<ylXDpF2$\"3Gvr(*>hv]FF27$$\"3+Z$pAY;!epF2$\"39pdi$)*G2y#F27$$\"3yNKO

Yjd!*pF2$\"3)p([l'=SS!GF27$$\"3aCrXIi8BqF2$\"35u53N*R*>GF27$$\"3?95b9h

pbqF2$\"3$='*>>hGx#GF27$$\"3;_p!3mL$*3(F2$\"3<VQ7jbdEGF27$$\"3+\"*G127

(H7(F2$\"38)H<WbWa\"GF27$$\"3%)H)=Lv3m:(F2$\"3U9*4KzzPz#F27$$\"3ooZd*H

Y->(F2$\"3#p_/F<76w#F27$$\"3[Xm3#R@vD(F2$\"3ya-MexNhEF27$$\"3HA&)f%['z

CtF2$\"3eiU#H\"*\\V^#F27$$\"3IgBnP?h!R(F2$\"3-&*p&*=^hCBF27$$\"3W(>Y2f

FkX(F2$\"3waU4'*z%34#F27$$\"3cM+#Q9VA_(F2$\"3G)yI0%z$f\"=F27$$\"3esQ*o

pe!)e(F2$\"3vB(G3X*>/:F27$$\"3O(\\l'G'Q<l(F2$\"3i)>4er%ys6F27$$\"3:ArV

g&=ar(F2$\"3_g;:@'3==)F/7$$\"3%pu3A\\)4zxF2$\"392%[QTT?Z%F/7$$\"3sr.)R

UyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3]*z!)e`J'fNF/7$$\"3)3&G=Q)

*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3gJ\"yQ-)fl6F27$$\"3/I`Q_7g

D\")F2$!36yzPm[]K:F27$$\"3S')Hd(plED)F2$!3_yfy]\">_4#F27$$\"3aW1wU,tz$

)F2$!3GFcK/4c0DF27$$\"3GZ41^VcZ%)F2$!3#ozY*pV/cEF27$$\"3B[7Of&)R:&)F2$

!3K>\"[i;X%eFF27$$\"3[+9^jcJ\\&)F2$!3S2'z#Gs6#z#F27$$\"3'4bhwwKKe)F2$!

345=%*opd9GF27$$\"3X,<\"=()\\rh)F2$!3'*ysU\"3+j#GF27$$\"3q`='f(p1^')F2

$!3cK)yG=_y#GF27$$\"3AcZR84!=o)F2$!3(>u'\\6g,@GF27$$\"3xew#3&[`7()F2$!
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eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF

/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/

$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/

$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$

\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"

3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$

!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR

<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"f

u$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F

/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$

!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O

4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8

ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\

26F/$!3[U'RXR*R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$

F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%

F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3

azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#

>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)

3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1

)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F

/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$

$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3

i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3

aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3

q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-

%%VIEWG6$%(DEFAULTGFj^n" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "

restart:with(VectorCalculus):" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "Ar

cLength( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"#C" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)

):\nCurvature( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)> ):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 12 "simplify(%);" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"\"\"\"\"$F&*&F&F&-%$sinG6#%#t|i

rG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############

###########################################################" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Rep\350re de Frenet\nrestar

t:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%#t|

irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),t):v:=diff(3*sin(t) - s

in(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF'!\"\"*&F&F'-F)6#,$*&

F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F," }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(u/l),simplify(v/l)];

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&\"\"#\"\"\")-%$cosG6#

%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simplify(u/l)];" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-%$sinG6#%#t|irGF)-%

$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=subs(t=t0,y);\nu0:=

subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:=\nplot([x,y,t=0..

4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*&\"\"%!\"\"%#PiG\"

\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&\"\"$\"\"\"-%$cosG

6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF

(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F/*&F'F(-F*6#,$*(

F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#v0G,&*&\"\"$

\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6#,$*(F'F(F.F/F0F(F

(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords h

as been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 257 "b1 \+

:= arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.05, relative], head_le

ngth=[0.1, relative], color=red):\nb2 := arrow( <x0,y0>, <-v0,u0>,leng

th=[1],width=[0.05, relative], head_length=[0.1, relative], color=blue

):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*

7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek

\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[

MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0i

z4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3

C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*

[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wR

l7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]

1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?L

Q4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjK

I!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$*

**RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!R

F/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi

$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$

!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3

*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP

#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=

eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([

]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\

Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/

$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb

?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!

3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yo

sR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z

&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n

\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$

$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=

5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&y

V:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!

3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)

*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg

,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF

/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$

\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7

$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7

$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"

3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3y

SMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W

$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59

976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[

-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`q

d\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')G

Sn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>S

S!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa

\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDx

NhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:

YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"

ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N

?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\

OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N

*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI

\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Y

w'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b

\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W

/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF

/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!G

F/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o

#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$

\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3

JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/

$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3

'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SC

U^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/

bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/

7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U

`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#

G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmD

fX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF**Gat

F=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F

2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$

!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`

*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx

9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=

BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*

3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/

7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"

3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d

$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)

*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5

!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99Fi^n7$$\"+CrU.GFi^nFj

^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF`_n7$$\"+CrUGGFi^n$\"

+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNOGRIDG-F\\^n6&F^^n$\"*

++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb_nFf^n-Fc^n6&7&7$Fh_n

$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^nFban7$FeanF_an7%7$Fea

n$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9Fi^nF_`n-F\\^n6&F^^nF+

F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+AXESLABELSG6$Q!6\"Fjb

n-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFccn" 1 2 0 1 10 0 2 

9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3

" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "##

#################################################################\n" }

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "#########################

#############    Exercice 8, suite\nwith(plots):\npolarplot([cos(t)^2,

t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F*7$$\"3s%RHu\\FC)**!#=

$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>R5oF27$$\"3]h))4k@'f&)

*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybfsiD\"F/7$$\"3%RT'z1sP9

'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?K=\\l=F/7$$\"3icbW;/VQ

#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPuM?CF/7$$\"3qu4S\"R*e](

)F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@)y*GF/7$$\"3-`txqLX!>)

F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=iKF/7$$\"3k)[%)fR!oLsF

/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!f%Gm$F/7$$\"3f'H1`6)=-

lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4&z!QF/7$$\"3Qo$3g(>7Wd

F/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn![QF/7$$\"3]fBV;oz\\`F/

$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/7$$\"3/4k(Rp=h&\\F/$\"

3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F/7$$\"3%)H@XTuPsUF/$\"

3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`$F/7$$\"3!yrni9q\"QGF/

$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBHF/7$$\"3!*3VReu\"e(>F/

$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,Pe#F/7$$\"3?Ev=2H<u9F/$

\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\@F/7$$\"3yc[c&)y@\\5F/

$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx\"F/7$$\"3c'[t6ES*pqF2

$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y_M\"F/7$$\"3+5&e'eG2!R

%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_(yMu9**F27$$\"30(HI)=!

)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`%4_h1x$F27$$\"3%Q90m!)

*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"3+y%fB<#oPYFdw7$$\"3=b

S'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$\"3!z[8h%H`/C!#B7$$!35

QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_x$\"3!eH_na2wc%Fdw7$$!

3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqFdw$\"3\\%yB!3X?:OF27$$

!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2$\"322%f5T\\!G(*F27$$!

3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F2$\"3Y4`vLxGO8F/7$$!3O

Eo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i<594p!)p<F/7$$!39eu4!p

Jj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm\"*4\"=A%o@F/7$$!3U,5h

\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"35E%)GGi!Qe#F/7$$!3I=

\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$\"3[?J$>V`V$HF/7$$!3;N

l(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"3F%[**z_3,`$F/7$$!3wLy

G3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=*QZy\"[o)y$F/7$$!3?I')

3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(ee<Sy)[UQF/7$$!3!fO`.[

QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa#eVy%QF/7$$!3-uI&>?()Q

v&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6m2QF/7$$!33!eoLVMt\\'F

/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kOF/7$$!3z\\![q>(*)GsF/$

\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/7$$!39z?X^(3W>)F/$\"3m

y20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$!3CzG4?axd()F/$\"39?aF

@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z`!)=_lON#*F/$\"3'o&)o8

/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0#**))[U#)f*F/$\"3KnV&e

zjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!37?KrDN\"3&)*F/$\"3Y\"[

$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F27$$!31\"GF3\"*QD)**F/

$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLOURG6&%$RGBGF*F*F*-%%VI

EWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 115 

"with(VectorCalculus):SetCoordinates( 'polar' );\nArcLength( <cos(t)^2

,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimplify(%) assuming t::r

eal;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> a

nd <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Wa

rning, these protected names have been redefined and unprotected: *, +

, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*$

,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F*F**$),&*(F4F*F,F

*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%#PiGF*F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\")-%$cosG6#%

\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%#PiGF*F*" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cosG6#%\"tG\"

\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "###########################

###########    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(-t)*s

in(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)pJU\"

!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3QiO??b

Sn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)\\,4(

48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#H/1D

\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<$\"3

Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt#FT$

\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=\"F*

$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>TU*>F

*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"\\'4E

F*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_LF*$

\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$F*$

\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$F*$

\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*$\"

37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3'oM

[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o$oT

,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[i->

U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd22E'

FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<VFT7

$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GFT7$

$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$\"3e

I0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7$$\"

3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7$$\"

3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)Hg\\!

#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X&yu)

fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$\"37

([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*!#>$

\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<\"GGr

B**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[t7$$!

3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfXjvFc[

l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z<e.BG

Fc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"3&pJn

3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc[l$!3

@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::yzI8Fc

[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u96KZc-

fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"3Cd>3

@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'COLOUR

G6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAULTGF^b

l" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus):" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp(-t)*

sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, comput

ation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "SetC

oordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}}{MARK "8 0 0" 177 }{VIEWOPTS 1 1 0 1 

1 1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }
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{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{PSTYLE "Normal" -1 0 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 

2 2 1 1 1 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 

{CSTYLE "" -1 -1 "Courier" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 

0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 

-1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 

0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 

1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "" 0 "" {TEXT -1 95 "#####################     \+

FEUILLE N2 237\n######################################    Exercice 1.

\n" }{TEXT 256 11 "Exercice 1." }{TEXT -1 186 " D\351terminer les poin

ts singuliers de la courbe plane d\351finie sur R par\nt \\mapsto (t^2

 +t^3, t^4 +t^5). D\351terminer s\222il s\222agit de points de rebrous

sement de premi\350re\nou de seconde esp\350ce." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 46 "restart:plot([t^2+t^3,t^4+t^5, t=-1.1...0.4]);

" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$

7ao7$$!3>-+++++57!#=$!3],++++5k9F*7$$!3sSBg-Sk%4\"F*$!3o\"3Dux2\\I\"F*

7$$!3*H\\)*yV'GB)*!#>$!3W'=3.W]N:\"F*7$$!3Dt/xf:@I()F5$!3t-&*=bGy45F*7

$$!39lVy:x)om(F5$!3&f>x:AYOt)F57$$!3E()z#\\6Xcw'F5$!3W*4WzZNYg(F57$$!3

#[\"><a?Y')eF5$!3N#GUJ'[&z_'F57$$!3U:\"[voA\"H]F5$!3RMHhbn5-bF57$$!3qX

%)3p6T$>%F5$!3v-JND(>c_%F57$$!3k%z1#Hd8zKF5$!3CgPfj0j%[$F57$$!3gT'3X!Q

j\"R#F5$!3ho:K'oDA]#F57$$!3/ZrP\"R)fI:F5$!3'Q\"o%y()Gkd\"F57$$!3#Rra>'

[Adp!#?$!3!f:**=LVI0(Fbo7$$\"3un&zq@a*p!*Fbo$\"3n-by;t6.*)Fbo7$$\"3LW^

'\\-LuS#F5$\"3QER0N#epG#F57$$\"3s)QaBXq;!QF5$\"3k.#*z`mj$\\$F57$$\"3%f

l&e&e[&*4&F5$\"3JUp&e(G(4`%F57$$\"3%\\g5\"4\"=*=iF5$\"3am7UPLr_`F57$$

\"3Cq^Hw8bfsF5$\"3We12:H')\\gF57$$\"33#ptE'[rs\"*F5$\"3NW4o*G-w8(F57$$

\"39#Hm'o*fB3\"F*$\"3Ay'[eI<b#yF57$$\"3-60Zb.z_6F*$\"3d0B:v#3n-)F57$$

\"3([&3y$*yl:7F*$\"3g!Q60#*Qd9)F57$$\"3?<jqajos7F*$\"3[e!GAtS8>)F57$$

\"3vj2q1mAA8F*$\"3oB]FE`gn\")F57$$\"3QgYvwj')f8F*$\"3)[:s0'\\w&4)F57$$

\"3WgPS[o2#R\"F*$\"3];w&yx<<)zF57$$\"3e!>?Vqj?U\"F*$\"3@Mj<en**3yF57$$

\"356Q**p$\\cW\"F*$\"3-*)Q))*p1df(F57$$\"31[C94r9j9F*$\"3K6fLYv'pM(F57

$$\"3[@WWyTqu9F*$\"3kzN&ym9%pqF57$$\"3ijUZ8&p6[\"F*$\"3IBvnFU#GZ'F57$$

\"3/*=K17&Hq9F*$\"3C#[7!Q([X)eF57$$\"3*[K,hL(eQ9F*$\"3s#Q/zWo(e^F57$$

\"3qeK:V<R(R\"F*$\"3x[TC*fHKa%F57$$\"3+S%Hg=/\\L\"F*$\"3gsR1BSxZQF57$$

\"3e3Aq')Q@o7F*$\"3)R'>[kJ.lKF57$$\"3GHS6cZl%=\"F*$\"3ef))>liQtEF57$$

\"3cqJ(z-&y'4\"F*$\"3!*eG%\\:([k@F57$$\"3+mX)R@rR)**F5$\"3q`do;(4bp\"F

57$$\"3e<zU$ozp.*F5$\"3mrbN(G6FK\"F57$$\"3Mh!Q!**\\6()zF5$\"3Dz\"QFSac

#)*Fbo7$$\"3-rU`8`l&)oF5$\"3i\"p5,ts&[pFbo7$$\"3&=.x]OPW$fF5$\"3W>G:z0

T_\\Fbo7$$\"3]v*y%))RNK\\F5$\"3!4H(z(o'yxKFbo7$$\"3E`)GtcJL%RF5$\"3*R)

e.+>;3?Fbo7$$\"37_DMrq7SIF5$\"3M'yt-0Tq9\"Fbo7$$\"3Z))*[Tv#[WAF5$\"3xW

i.wwyCg!#@7$$\"3;B:R0'G>Z\"F5$\"3w86$eVP0\\#Fdz7$$\"3)=J$3NGUc*)Fbo$\"

3E$3a`5;0\"*)!#A7$$\"3t6'oB0?6B%Fbo$\"3Q9W=Yt_>>F_[l7$$\"3A%Qi'R?d*Q\"

Fbo$\"3Tgp\"*\\j>2?!#B7$$\"3]VB96\"*>%[$F_[l$\"3V<B\"H8%>@7!#E7$$\"3(R

T3DpQL.'Fdz$\"3%G%oC8\\'Qb$!#C7$$\"3WV8&[\"et!H$Fbo$\"3&o:EsKNc-\"F_[l

7$$\"3_'**oAn(*[;)Fbo$\"39u0uabyMhF_[l7$$\"3E+Q#>4-Te\"F5$\"3RW;!*>jbU

AFdz7$$\"3U)RQpEX3f#F5$\"3r`l![hwk$eFdz7$$\"3.25-#>X3\"RF5$\"3SQ_#Q(H2

%H\"Fbo7$$\"3WZvz')\\()GbF5$\"3;N([7lD\">DFbo7$$\"3[g(*=\"fVJI(F5$\"3[

a)3%[G\"GH%Fbo7$$\"3)=+eS[QYp*F5$\"3#)*\\/c*pbntFbo7$$\"3XLR^UZZ<7F*$

\"3_#)*o(QwZN6F57$$\"3mDs!QVAMO\"F*$\"32.Y1#HbpS\"F57$$\"3;(G%[J%G#>:F

*$\"3$G\"[v+3>E<F57$$\"3E2AeP$3yn\"F*$\"35jmfQ]v\"3#F57$$\"3wUv<$=Ze%=

F*$\"3yEDQ`go\"\\#F57$$\"3n*p!yf6@P?F*$\"3_(*z\"e\">O**HF57$$\"3K+++++

+SAF*$\"33,+++++%e$F5-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!FjalFial-%+AXES

LABELSG6$Q!6\"F^bl-%%VIEWG6$%(DEFAULTGFcbl" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 53 "######################################    Exercice 2." }}

{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2." }{TEXT -1 341 " D\351termin

er les points singuliers de l\222astroide A (cf. exercice 4, feuille\n

1), leur esp`ece, et la tangeante `a l\222astroide en ces points. V

\351rifier que la distance\nentre les points d\222intersection de la t

angente en un point r\351gulier M(\\theta) \\in A avec\nles axes est c

onstante. En d\351duire une construction g\351om\351rique alternative \+

de\nl\222astroide." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "simpl

ify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "expand(cos(3*t));s

implify(cos(3*t)+3*cos(t)-4*cos(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 

"" }{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (cos(t))^3, t=0..2*Pi]);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7in7

$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!

#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F

2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2

$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"[

'F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!

*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**

F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%******!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K

&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUGs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#

o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXUzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1Sk

F2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$

!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$

!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`

7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!

*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3e

PWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%

fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y

1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_

A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr

,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$

F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$

$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$

$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3

Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H

:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gmp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$

!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$

$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3A

Qf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3

/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)

HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3

&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3GMDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"

#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 115 "[taylor( cos(t)^3,t=0, 5 ),taylor(

 sin(t)^3,t=0, 5 )];\n[taylor( cos(t)^3,t=Pi/2, 5 ),taylor( sin(t)^3,t

=Pi/2, 5 )];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$++%\"tG\"\"\"\"\"!#!

\"$\"\"#F*#\"\"(\"\")\"\"%-%\"OG6#F&\"\"&+'F%F&\"\"$F/F2" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#7$+',&%\"tG\"\"\"*&\"\"#!\"\"%#PiGF'F*F*\"\"$-%

\"OG6#F'\"\"&++F%F'\"\"!#!\"$F)F)#\"\"(\"\")\"\"%F-F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 80 "restart:with(VectorCalculus):\nArcL

ength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned

 names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" 

{TEXT -1 113 "Warning, these protected names have been redefined and u

nprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 268 "restart:with(plots):x:=((n-1)*cos(t)+cos((n-1)*t)); \+

y:=((n-1)*sin(t)-sin((n-1)*t));n:=4;\nQ1:=polarplot([ 1,t,t=-Pi..Pi], \+

color=green):\nQ2:=polarplot([(1/n)*sqrt(n^2-2*n+2+2*(n-1)*cos(n*t)),a

rctan(y/x)+(1-signum(x))*Pi/2,t=-Pi..Pi],scaling=CONSTRAINED):\ndispla

y(Q1,Q2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoor

ds has been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&,

&%\"nG\"\"\"F)!\"\"F)-%$cosG6#%\"tGF)F)-F,6#*&F'F)F.F)F)" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"yG,&*&,&%\"nG\"\"\"F)!\"\"F)-%$sinG6#%\"tGF)

F)-F,6#*&F'F)F.F)F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}

{PARA 13 "" 1 "" {GLPLOT2D 607 607 607 {PLOTDATA 2 "6&-%'CURVESG6$7S7$

$!\"\"\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3

Y'Gi)*4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H

&3#42`')F1$!34lR!f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(

F1$!3ETq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3

cSPrOh-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaW

L\"oen*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=

t@)******!#<7$$\"3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/

uE]D`V'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^

2&oN')F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj

?x_qF17$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]

F17$$\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F1

7$$\"34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7

$$\"31&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$

$\"3u$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F1

7$$\"3)**QqPxng%zF1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$

\"3AbWQLke[gF1$\"3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$

\"3IE&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17

$$\"3#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`**

***F17$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o

'*F17$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F

17$$!3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$

$!3wYp?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$

$!3:ZCj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3

X-tSNb&p!**F1$\"3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$

F*F*$\"*++++\"!\")F^[l-F$6$7in7$F($\"3Z_t9*zYYA\"!#L7$$!3]:M)[J4<s*F1$

!3'RZz#pt&[a#Fcs7$$!39w*)\\H2)H0*F1$!3LCel'f^di\"!#>7$$!3@$4ejZ.4\"zF1

$!3t2CKU\\o+bFc\\l7$$!3)QG%y;>/zkF1$!3))f#QI')Q$f7F17$$!3&f8R:Pb$Q\\F1

$!3MI(QRC\"\\)H#F17$$!3OS0<Y:#Gb$F1$!3)HNLpRu#=NF17$$!3KE(zE:H#)G#F1$!

31#fe3.8;&\\F17$$!3cbhO'3'4e7F1$!3_Kw^Dy=\"['F17$$!3I%H8U;3\\d&Fc\\l$!

3w5Vq-2!H*yF17$$!3k\"=E)eUe5;Fc\\l$!3Kcur-Bye!*F17$$!3OPy>p7)QV#Fcs$!3

Xdj3zC#)H(*F17$$!3O#HDVlyF-$Fco$!3di>(=A:D$**F17$$\"3C7Sv$>.*G@F-$!2uo

c>l%******Ffo7$$\"35SWHmflDKFco$!38l?!Q+K&H**F17$$\"3O[A-\\_DHDFcs$!3D

eUpvD%Gs*F17$$\"3]14H>3$H&=Fc\\l$!3u!*=%QSl#o*)F17$$\"39*R/jHI:P&Fc\\l

$!3_IzftqXUzF17$$\"3A(*>c(z0?G\"F1$!3$3`-F/n+W'F17$$\"3:MD4A_N5<F1$!3!

HJ#zFG(\\v&F17$$\"3rIp1U*HH?#F1$!3!*fmv9T0j]F17$$\"3%4D]l(yV\\GF1$!3A<

)yZzq#pUF17$$\"3+B-d1u(Hc$F1$!3qe&)pH7;3NF17$$\"3pq%oO4tuB%F1$!3QQEvfh

IxGF17$$\"3c@h9>dEQ\\F1$!3SObsA2c)H#F17$$\"3a6sKO$fI\\'F1$!3MP9Z82B^7F

17$$\"3'pn=M#yplyF1$!31QEXRwz(o&Fc\\l7$$\"3mGg;hYVC!*F1$!3\"*=6y;a6,<F

c\\l7$$\"3Vc7,Y]nB(*F1$!3v/6kF]\"y^#Fcs7$$\"3y`S@p6;F**F1$!3oZ&3+:1+R$

Fco7$$\"3#zU0&Gd&)****F1$!3CWu)Q)y(G)H!#D7$$\"34EF-i[]M**F1$\"3![3oaXW

**)GFco7$$\"3N&*z`g9#ys*F1$\"3)4Ld>(f4hCFcs7$$\"3'*>T\\\\,s`!*F1$\"3Fu

gL!o:Qi\"Fc\\l7$$\"3?-2$)GDi[zF1$\"3-u23?NVY`Fc\\l7$$\"3@s\"3;?)eElF1$

\"3X9!*[K4$>B\"F17$$\"3`>oKTm9<]F1$\"3=+BQd5'yB#F17$$\"3]8Ze\\_w#H%F1$

\"3W[$4;<\\*GGF17$$\"37?l%>m7^f$F1$\"3c]>Q^zGwMF17$$\"31!QECb5)pGF1$\"

3%o9T:m2gC%F17$$\"3[\\$y/T**G@#F1$\"355$4498*\\]F17$$\"3y!yD\\$R&=p\"F

1$\"3#4vklFpFy&F17$$\"3--j59$HIC\"F1$\"37T))f1\"zs]'F17$$\"3+q%y\\%>8q

`Fc\\l$\"3V:rz2.!G%zF17$$\"37$)3,WCBv<Fc\\l$\"3Aos,azz'**)F17$$\"3S,gD

O._a@Fcs$\"39tuzAZ#3v*F17$$\"3&p86qwej!HFco$\"3zm42ptDM**F17$$\"3SDU#)

p)=z&GF`el$\"3cG&)Q'yf)****F17$$!3WN')[?l()*\\#Fco$\"3GA\"4Z^L0%**F17$

$!3vJ7]FGMN@Fcs$\"3-N;`T$*H_(*F17$$!3;W)zFN\"*zm\"Fc\\l$\"3!*3ei]X#p.*

F17$$!3-`9*\\6WPk&Fc\\l$\"3]Dh(\\.)GwyF17$$!3c\\e$Q1xCD\"F1$\"3]XFz:?!

4\\'F17$$!3[i?<bQE!G#F1$\"3m\"4yOHD>'\\F17$$!3%))=QV2_!yNF1$\"31buy*\\

&=$\\$F17$$!3:v*)R4SsI\\F1$\"3wds?3%4WI#F17$$!3d<*4%4*Hp_'F1$\"3d*4i[#

\\tJ7F17$$!3cKdy&3N0&yF1$\"3sg)4(f^5^dFc\\l7$$!3gV$p&*yE%***)F1$\"3C!4

m\"4Q8o<Fc\\l7$$!3^il#GtbMs*F1$\"3vtWTHs#3_#FcsFe[l-F[[l6&F][l$\"#5F)F

^[lF^[l-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF]_m" 1 2 0 1 

10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 99 "restart:n:=4:\nx:=((n-1)*c

os(t)+cos((n-1)*t)); y:=((n-1)*sin(t)-sin((n-1)*t)); A:=simplify(x^2+y

^2);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#

%\"tGF(F(-F*6#,$*&F'F(F,F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"

yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"AG,(\"#;\"\"\"*&\"#[F')-%$cosG6#%\"tG\"

\"%F'F'*&F)F')F+\"\"#F'!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 44 "B:=n^2-2*n+2+2*(n-1)*cos(n*t);simplify(A-B);" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"BG,&\"#5\"\"\"*&\"\"'F'-%$cosG6#,$*&\"\"%F'%\"tGF

'F'F'F'" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 ">

 " 0 "" {MPLTEXT 1 0 86 "with(plots): polarplot([sin(3*theta), theta, \+

theta=-2*Pi..2*Pi], scaling=CONSTRAINED);" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 13 "" 1 "" {GLPLOT2D 607 607 607 {PLOTDATA 
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%=)G&fy*F1$\"3cJeDZj$Qr\"Fcs7$$\"3ii+0q10\"3*F1$\"3%Q=%eT'QGb\"Fe\\l7$

$\"3yrZL5P@nzF1$\"33%\\vh)Q.r_Fe\\l7$$\"3i%z(Gj&>Yd'F1$\"3Q.#4o*\\^/7F

17$$\"3+GU7D='R4&F1$\"39b_.oYdz@F17$$\"3OYCB7jQYOF1$\"3NWIqm\"GeU$F17$

$\"3ACKj'G^NO#F1$\"3C(y`fHJ]&[F17$$\"3@[()HoJ)3M\"F1$\"3l<@nzsCSjF17$$

\"3+/nSDwQ!*fFe\\l$\"3cA9m>l!Qz(F17$$\"3xV!fG\\a4$=Fe\\l$\"3M?.w!R\"Hw

*)F17$$\"35i7))4Q=]AFcs$\"3lf\"Q\"*>MNu*F17$$!3aU'z)[(\\$\\eF`gl$\"3?'

ekC(Rx****F17$$!3s)e$4u6![R#Fcs$\"3e=zCl#4Ft*F17$$!3+n$HGDWny\"Fe\\l$

\"3Y>aCnFa#**)F17$$!3)>4f#zQZ!p&Fe\\l$\"3o;\")Q1b0lyF17$$!3GT&oLhC*f7F

1$\"3['>Ec#3.ykF17$$!3C7J4W4T!H#F1$\"3!Gw5Gr\"z[\\F17$$!3V'y#[3^+-OF1$

\"3/5>3&pw%pMF17$$!3?\">t_a$\\#4&F1$\"3cO#o*>7o!=#F17$$!3'zr`S(R?=mF1$

\"3i.X$)zI()z6F17$$!37epHX^X/!)F1$\"3ipkSErC@^Fe\\l7$$!3:Qq)4n)y2\"*F1

$\"3cg=Cw&)\\%[\"Fe\\l7$$!3[$>pC32#*z*F1$\"3C9Z3iphc:Fcs7$$!3e)***HC#f

h***F1$!3Ss,wqYj(4%Ff_l7$$!3i8f$ze](>(*F1$!3!\\InHz+>d#Fcs7$$!3(Q;m*3?

DL!*F1$!3WdL)Q12xn\"Fe\\l7$$!3RVid\"[%*e+)F1$!38AASL;\\:^Fe\\l7$$!3DVi

z1t?RnF1$!3;HYMd>j76F17$$!3a*)HtOG'=&fF1$!3;(yunPy8e\"F17$$!3K^nQgzZ\\

^F1$!3TWwxv.&z8#F17$$!3Ed!pf]FaN%F1$!3[0>H6dsuFF17$$!3'*4RLw8g\"f$F1$!

3%*G&y;Eh(zMF17$$!3%**yg$p[^xGF1$!3B-A)HkNsB%F17$$!3:V!=cEF&HAF1$!3dH2

,xY1G]F17$$!35&p3!*H--m\"F1$!3G`P,HLmIeF17$$!3#fXi4%z$y<\"F1$!3Dbsl[8#

=i'F17$$!3[e'4Q0`#3aFe\\l$!35SG3OcXLzF17$$!3C*[s3cTOw\"Fe\\l$!3D-Tz_B4

,!*F17$$!37&=#=\\1'3l#Fcs$!3#\\txQArSr*F17$$!3A*QN9ZS'eHFf_l$!3?AU%px3

p***F17$$\"3yi;N=R1Z;Fcs$!3#>*e]x&H:z*F17$$\"3;Y-MvD,M:Fe\\l$!3Ax[y)*Q

P)3*F17$$\"3'fG!zIWL^_Fe\\l$!3%>KUI%z3szF17$$\"3F4o\"Q[YZ?\"F1$!3Qg9l+

?@ulF17$$\"3+)osb'G%3;#F1$!3`C0U$Hw)=^F17$$\"3_OKK+`:!Q$F1$!3#RMu\\&HA

$p$F17$$\"3iJaPf)>*zZF1$!3.-_!o=RIU#F17$$\"3KQ.ec<vSiF1$!3tDZ@2\\v+9F1

7$$\"3;HaM,CT=xF1$!3p`WV2bJ9jFe\\l7$$\"3y$\\%o>;KH*)F1$!3Qn()ee?*3'>Fe

\\l7$$\"3*R(Hh`dXB(*F1$!3S9A'Q%p#3_#Fcs7$Ff[l$\"3ww-`Dh!=F)Fj[l-F[[l6&

F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"F][p-%%FONTG6#%(DEFAULTG-%%VIE

WG6$Fb[pFb[p" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 

"Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "res

tart:n:=4;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((

n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"'" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=4;Ln:=ArcLength( <

(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>,

 t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned n

ames <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT 

-1 113 "Warning, these protected names have been redefined and unprote

cted: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#Ln

G\"\"'" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal

\n######################################    Exercice 3.\n" }{TEXT 258 

11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de centre (1, 0) et \+

de rayon 1.\n\na) D\351terminer une \351quation polaire de C.\n\nb) So

it D une droite passant par l\222origine qui coupe C en un point P. \n

On construit sur D deux points M et N distincts tels que d(P;M) = d(P;

N) = a,\no\371 a est un r\351el strictement positif fix\351. \nD\351te

rminer une \351quation polaire de\nl\222ensemble \\Gamma_a d\351crit p

ar les points M et N si l\222on varie D (\{\\it lima\347ons de Pascal

\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\infty[,\nl'ensemble

 des points des courbes \\Gamma_a,\n dont la tangente est verticale." 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 356 "with(plots):P1:=polarplo

t([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t,t

=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=bl

ue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=polarp

lot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polarplot([2*cos(t)+9,

t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 7 

"" 1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined

\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURVESG

6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)R@^

qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G*)4

\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&RcG>

\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$\"3W

WD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"333V

?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"37

l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$\"3

sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3B.^

N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$\"3/

Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&Rq4-

B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7$$\"

3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27$$!3

o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$$!3'

)3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F27$$

\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$\"3O

7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$*fQK

!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"3HAr

G#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a!ypx

gy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$$\"3

'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27$$\"

3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRYHF27

$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F27$$

\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF27$$

\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F27$$

!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"p9#

F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZD(F

27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC\"F/

7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/7$$

\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")o\"

F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22b<F

/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W<F/

7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/7$$

\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"3yO

#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"37Qc

!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$$\"

3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F27$$

\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$\"35

@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$\"3Q

\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$\"3^!

\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$\"3(R

_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b'G#*[vu&=DF/$\"3jW1WI5,A7F/7$$\"31

3s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3ZG>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F/7$$

\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7$$\"

39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"3-8JG)4h!f:F/$\"32,!>h)**eQ<F/7$$

\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$\"37F;?,/x#>\"F/$\"3i%o.zcznv\"F/7

$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up\"F/7

$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7$$\"3wO)ps<:$y`F2$\"3S9wGtuLh:F/7$

$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/7$$\"3=436/Sui<F2$\"3wNJYK!3SE\"F/

7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)*=0M(

F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F27$$!3!=YF%o@#)z')Fjr$\"31pD:\\k_g

?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=KFdr7$$\"36L,SI;N.9F2$!36$yQxE=H!=

F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%o\"e$

F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F27$$\"3)=I(e[VM!4(F2$!3]iwCVca=NF27

$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF27$$

\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F27$$

\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"3mGp&G#G,G**F2$!3;)y*f;$pc*oFjr7$

$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$\"3A7#4g(z6Y**F2$\"3o8Sh0IysfFjr7

$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$$\"3cRET.Jba%*F2$\"3)3fU/Df&R=F27

$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F27$$\"3&o1JO#H;.&)F2$\"3WF4Zw62XGF

27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$$\"3eM#oqM6w=(F2$\"35se(*fo\"3\\$

F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$yNF

27$$\"3/\"3Vbd^Q!HF2$\"3(fs9pzX^\"HF27$$\"3x$y;+7A)38F2$\"3K6'y.<s/r\"

F27$$!3ec3$e'*QYf'!#@$!3CD2qI&QU9\"Fdr7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_RA#

F27$$!3q9<I\\Ev\\7F2$!3)*\\P#eu<'oZF27$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLluF2

7$$\"3;hrY*Ql$H\")Fdr$!3v\\ptA,(f,\"F/7$$\"3)>ovl.DSi\"F2$!3)ei0s^LwC

\"F/7$$\"3\"*>W'[L)=:PF2$!3G'[V+Zj'\\9F/7$$\"3>wB*y@;[8&F2$!3?y(oHTQqa

\"F/7$$\"3;;x.Nf@%p'F2$!3CP5^=SDG;F/7$$\"37%e9p9'os$)F2$!3!ylGMg)Q\"p

\"F/7$$\"3&3Ng.d&p95F/$!3IZu%HE0[t\"F/7$$\"3sS@C0$H%z6F/$!3WOlMPx%ev\"

F/7$$\"3mp&GEQcyM\"F/$!39YracvMf<F/7$$\"3o?B%fqcz^\"F/$!3!G)Gu@%H[u\"F

/7$$\"3i$=2*\\pl(o\"F/$!3GEC0A717<F/7$$\"3qm&zQs\"zl=F/$!3-n'pw7Wql\"F

/7$$\"3&)[\"))H@d&Q?F/$!3G4SuLaj\"e\"F/7$$\"3-$)ycSLZ.AF/$!3Ca\"HzW)['

[\"F/7$$\"3'=)=eLA:eBF/$!35(eBU5oDP\"F/7$$\"3GcBMSq_%\\#F/$!3;xv/N96Z7

F/7$$\"3\"ebZQoAwh#F/$!3[R2>5%ep5\"F/7$$\"3z^&*p9kxDFF/$!31(Rd=@4n`*F2

7$$\"3#f$*4]T@v\"GF/$!3AgQwjc.!*yF27$$\"3au!\\!e7S'*GF/$!3()**R+PBf:gF

27$$\"3#\\)\\l;4l`HF/$!3#))4-Wovv0%F27$$\"3_.)f?tm$))HF/$!3!ya*RH#RI/#

F27$F($\"3?S_sF$[Ap\"!#D-%'COLOURG6&%$RGBG$\")+++!)!\")$\")AR!)\\F^[n$

\")Vyg>F^[n-F$6$7[s7$$\"\"%F*F+7$$\"3ytg@j)[f)RF/$\"3Dg%QxmjPt#F27$$\"

38r8W%y#*R%RF/$\"3DyUN]WaNaF27$$\"3%*zyNr.suQF/$\"3IT-,h$oQ2)F27$$\"3w

t)*e395zPF/$\"3#H))=,,F=1\"F/7$$\"3%)=Mmh_/aNF/$\"3ysqT()4qt9F/7$$\"3Q

<l%RjTGE$F/$\"3PS'R0H0Z$=F/7$$\"3OOR7PEZuIF/$\"3(**=ufA')4,#F/7$$\"3Cg

J++cSrGF/$\"3Ym,;uP#f;#F/7$$\"3Qx]DCgCcEF/$\"3?'3T_;8#)H#F/7$$\"3`qY2;

*><V#F/$\"3_*\\IV4$)oS#F/7$$\"3%=hLUf#3*>#F/$\"3/+hliZy\"\\#F/7$$\"31Q

z4?boi>F/$\"3)HZL@)p$=b#F/7$$\"3;l0-jjSD<F/$\"3G(osX@<re#F/7$$\"3SC,'z

Fj+\\\"F/$\"3c3f%y#[0)f#F/7$$\"3!ys<k#=Xg7F/$\"3EO\"pvkKbe#F/7$$\"3g6$

pyvyz.\"F/$\"3[:(4)pIt]DF/7$$\"3k#yTK)Q%*\\#)F2$\"3;k$GU4@]\\#F/7$$\"3

E%=()fECjB'F2$\"37!4d*3b-?CF/7$$\"3=I_e\"GoA(GF2$\"3BYlijJSOAF/7$$\"3*

=%3m]5\\NlFdr$\"3.Q9lHO]1?F/7$$!3Qi,azY+#>#F2$\"3A#Q&z[=hN<F/7$$!35^cB

-0tnPF2$\"3Q)p3s'GB[9F/7$$!3kR\\(3]HJq%F2$\"3Iio@$\\58:\"F/7$$!3)[EO)y

p!***\\F2$\"3`\"QQ85x+r)F27$$!3g(eAlx4_w%F2$\"3$[M(*\\gHo@'F27$$!3waU4

ZDjLTF2$\"3v@@c)Hq;7%F27$$!3p&op2(e:FKF2$\"3#)44gSPYRCF27$$!350HPUDkDA

F2$\"3Kpt)31/nC\"F27$$!3om6h\"[/0R\"F2$\"3(Q``2&fS>dFjr7$$!3k9'>!y*fc(

pFjr$\"3GK>\"[<4%H>Fjr7$$!3?3TQo\\R&y\"Fjr$\"3#)z6cq2x7CFdr7$$!3knFKU$

[hU\"!#B$!3e/Fc*eGJq\"!#E7$$!3CBu?kHmj=Fjr$!3#=VTK5\\Wd#Fdr7$$!3MIi8;v

u\\rFjr$!3eIwyZa`/?Fjr7$$!3o)>\\o$*QO[\"F2$!3)344C*eC^jFjr7$$!3!HE,#*f

c'3CF2$!3))3_q3R]H9F27$$!3'\\[3/f2.G$F2$!3mRxy4I6=DF27$$!3y\"3;,*3:tSF
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{PARA 0 "" 0 "" {TEXT -1 168 "Exercice 4. Etudier les branches in\034n

ies des courbes planes d\351\034nies par :\n1) t \\mapsto ( t^2/(t-1) \+

, t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1/(\\theta-\\pi/

4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "###################

###################    Exercice 4,1).\n#\351tudier les branches infini

es\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5..-1.01],color=r

ed):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\nB2:=plot([t^2/(

t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot([t^2/(t-1), t/

(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1), t=1.1..10],c

olor=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..10):\nB:=plot([t

,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\ndisplay(B1,B

2,B3, B);\ndisplay(B11,B21,B31);\n####################################

############################\n\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 
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QF-$\"3!yMr$f![)zGF*7$$!3!zr>?_B;e$F-$\"3-%4Mv=%zqAF*7$$!3(*3vZur/DLF-
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,]P4U<n5Fex$!3m5#p^g;\\F\"Fi]m7$$\"3%=](=n$)*=U\"Fex$!3;ooUre#pN#Fi]m7

$$\"3++]il!fd\"=Fex$!3u^8'Ra]%GSFi]m7$$\"3aKL$3Ug'p@Fex$!3N>?*e-y<,'Fi

]m7$$\"3g-+Dcc_ZDFex$!3'3rzjRl$3()Fi]m7$$\"3ImTN@x#**)GFex$!3?%*yd5piu

6Fex7$$\"3#H+](=OEkKFex$!3'**Rf$*4B>e\"Fex7$$\"3LL3_DX[;OFex$!3-*HEi#[

')[?Fex7$$\"3/,v$4'ol%)RFex$!3,7(3So)\\REFex7$$\"39MLe9EhWVFex$!3,6uFa

?kPLFex7$$\"3j*\\(oHHX@ZFex$!3SZfN7T:BUFex7$$\"31qmmT\\R%3&Fex$!33%GOx

l!)*e_Fex7$$\"3+o;zpbbbaFex$!3[s=puWL\\lFex7$$\"3FO3_+GkBeFex$!3(p.1bC

p17)Fex7$$\"3w-+]Pn(=;'Fex$!3SQeE$fBD*)*Fex7$$\"3-N$e*)*4`\\lFex$!3O9*

eDk.KC\"F-7$$\"3V,DJ&H#*Gs'Fex$!3ALZbP?=z8F-7$$\"3%ymm;f`i*oFex$!32Y%4

.N(GK:F-7$$\"3M%3F>*G4\"3(Fex$!3#***>9*\\Iyr\"F-7$$\"3'3](=#>KfE(Fex$!

3@STBW0'4$>F-7$$\"3S,+]()p%GW(Fex$!3#>;ffH9j;#F-7$$\"3%>]7Gyh(>wFex$!3

0>Ve%)RGRCF-7$$\"3cw$4rL@[r(Fex$!3gi,:ALa/EF-7$$\"3>^iS\"*3))4yFex$!3g

%)QMDO(\\y#F-7$$\"3#e7.dWS\\!zFex$!3#ep(*)f*RE)HF-7$$\"3U+++++++!)Fex$

!3],++++++KF-Fiz-F$6$7Z7$Fehl$\"3<R(*eV(*eV(*F-7$$!3s:/ED(=BX*Fex$\"3W

_#fPieB())F-7$$!3+L3_]uj/%*Fex$\"3dHjj/PdS\")F-7$$!3G]7yvh&pN*Fex$\"3>

LYLXZ@<vF-7$$!3Wm;/,\\F4$*Fex$\"3;\"et4!p#)zpF-7$$!3))*\\i:N7R@*Fex$\"

3QHQWldQ+hF-7$Fjhl$\"3m$G%**4T%4T&F-7$$!33]7G84g_*)Fex$\"3KEo8WN\"*4XF

-7$F_il$\"3qS1Q\")HoaQF-7$$!34\\(oH9D+g)Fex$\"3>Y])=(en-LF-7$Fdil$\"3!

yMr$f![)zGF-7$Fiil$\"3-%4Mv=%zqAF-7$F^jl$\"3+l>ylf4d=F-7$Fcjl$\"37$))*

Qqu([d\"F-7$Fhjl$\"3C07jE2%)[8F-7$F][m$\"3)[SU`\"fXj6F-7$Fb[m$\"3MV_eA

_G85F-7$Fg[m$\"3SkBU;oa]))Fex7$F\\\\m$\"3G_+#f6:u)yFex7$Fa\\m$\"3Opcv-

RwYpFex7$Ff\\m$\"3*fG*zWFTAhFex7$F[]m$\"3H2%y=,+\"=aFex7$F`]m$\"3*RfzP

fe.%[Fex7$Fe]m$\"30XG#pq'f:UFex7$F[^m$\"3*e\"esJ!*yHPFex7$F`^m$\"3rwN:

JKb0KFex7$Fe^m$\"3Yc&)z?&*orFFex7$Fj^m$\"3cV7U+2;ABFex7$F__m$\"3vGJYOm

&\\\">Fex7$Fd_m$\"3szcYq9A2:Fex7$Fi_m$\"3&eJo(3ZqW6Fex7$F^`m$\"3n5<'R!

HHIwFi]m7$Fd`m$\"3b'[@=umKt$Fi]m7$Fi`m$\"39&>SJj9Up$Fb`m7$F_am$!3Oul:J

@\\hKFi]m7$Fdam$!3VLN$oS)3SqFi]m7$Fiam$!3!3XTa%yYz5Fex7$F^bm$!3#4,5MXR

7X\"Fex7$Fcbm$!3cy$fYLlw(=Fex7$Fhbm$!3'Ro(\\N5%oF#Fex7$F]cm$!3M%HUXqJV

s#Fex7$Fbcm$!3Q^zu9'zK:$Fex7$Fgcm$!3![CWuMmNl$Fex7$F\\dm$!3#zieM$\\lgT

Fex7$Fadm$!3ff^nS3tOZFex7$Ffdm$!3c*z0d<)\\b`Fex7$F[em$!3;Us!3j**e2'Fex

7$F`em$!3wk/gpR+doFex7$Feem$!3)Hf')3Nitw(Fex7$Fjem$!3=_+qktK7))Fex7$F_

fm$!3VM3_X+]L**Fex7$Fdfm$!37(p**e+bp9\"F-7$F^gm$!3,6_%fwK]J\"F-7$Fhgm$

!3gd[#RF*=R:F-7$Fbhm$!3gll'**zdo\"=F-7$Ffim$!3@BAAAAAAAF-F_hl-F$6$7_o7

$$\"33+++++++6F-$\"33************47F]fl7$$\"3I/E]LB116F-$\"3'>p])>![M:

\"F]fl7$$\"3^3_+nY776F-$\"3i$)Q$o(o2.6F]fl7$$\"3s7y]+q==6F-$\"3OeSgVa$

z0\"F]fl7$$\"3r;/,M$\\U7\"F-$\"3\"))f77Aes,\"F]fl7$$\"3\"\\i:5+uj8\"F-

$\"3E*)*f())*\\\"p%*F-7$$\"3ML3-o')\\[6F-$\"3%GTCO!ec#)))F-7$$\"3wTg-N

Lig6F-$\"3')*RWC!)ojQ)F-7$$\"3=]7.-![F<\"F-$\"3mr4pkp_hzF-7$$\"3gek.pE

([=\"F-$\"3)fbj[/,Sf(F-7$$\"3!omTgL(*p>\"F-$\"3#\\BZ<63KF(F-7$$\"3V$3_

+nY7A\"F-$\"3Cl0u2()3TnF-7$$\"3G+D1/g\\X7F-$\"3$\\2t51#))=jF-7$$\"3!p

\"H2Q`up7F-$\"3!)fQkWc%p(fF-7$$\"3_LL3sY*RH\"F-$\"3%z!pVdoT&p&F-7$$\"3

;]7`N:Ry8F-$\"3#pr)*Gyc6-&F-7$$\"3!o;z*)R)yi9F-$\"3gW7\">:.Oi%F-7$$\"3

3](=()\\,xb\"F-$\"3[,)4jRv2N%F-7$$\"3OL$e%)f9El\"F-$\"3_M[0JD\"\\=%F-7

$$\"3[LL$Q%o:[<F-$\"3_b*f<(\\x%3%F-7$$\"3eL$3#*3*pV=F-$\"3#*36E\"zb*GS

F-7$$\"3;](o*QsyQ>F-$\"3!)z(\\>K\"*R+%F-7$$\"3tm\"H()QvQ.#F-$\"3\\8oBU

*46+%F-7$$\"3p*\\(ovU.A@F-$\"364_iYEF8SF-7$$\"35LekiJ>5AF-$\"3!=d4?`2l

.%F-7$$\"3;+D\"[+gFR#F-$\"3kvN4'ze26%F-7$$\"3_Le9%*3d\"e#F-$\"3z0&oxk`

Q@%F-7$$\"39+DckixpFF-$\"38zl!)R%>[L%F-7$$\"3-nmT@'oL'HF-$\"3%*z\"\\xK

(psWF-7$$\"3WL$3Z([)Q8$F-$\"3'pCTxr8Dg%F-7$$\"3>++D*yXeK$F-$\"3U6\\P3p

zbZF-7$$\"3L++v8\\f=NF-$\"3vJ.]$pTc\"\\F-7$$\"3a++v5WM/PF-$\"3?%obtz>T

2&F-7$$\"3cLe9\\F-tQF-$\"3j0iW9#)3@_F-7$$\"3ummT3wftSF-$\"3MEU1T#\\*)R

&F-7$$\"3*pmmO#3^VUF-$\"3KBkP?(==b&F-7$$\"3\"3]7jGg6W%F-$\"3t$oOO%*f<t

&F-7$$\"3Wmm;^N6;YF-$\"3E^pqRNl#*eF-7$$\"3I+DJ6]13[F-$\"3;$>M,dl12'F-7

$$\"3Y+v$R>[3*\\F-$\"3-0!)\\$\\@9C'F-7$$\"3#pm\"zpKc\"=&F-$\"3w+.>#G32

U'F-7$$\"3Wn\"HUC*pc`F-$\"3%y'=?53B'e'F-7$$\"35M$3F02ca&F-$\"3s)*[gr'*

flnF-7$$\"3%H$e9u\"H=u&F-$\"3-<=#eD=F&pF-7$$\"3^+vo26k7fF-$\"31*pa;g(>

;rF-7$$\"3UL$eanAr4'F-$\"3k)*)eIz6LH(F-7$$\"3-++]'=5xG'F-$\"3KeqFkz#oZ

(F-7$$\"3[+]i$)G;ukF-$\"3sd:H;#Rol(F-7$$\"3W+DJbacamF-$\"3U0$yVq89$yF-

7$$\"3w+]P`<([&oF-$\"3+6E\\(opc-)F-7$$\"3Amm;re&[.(F-$\"3*f/(Q6*f0?)F-

7$$\"3t***\\PLFqA(F-$\"3wDwh.wh(Q)F-7$$\"3dKe9TK;,uF-$\"3'yjko%[Qd&)F-

7$$\"3)3+]KyR:f(F-$\"3OOv*QS\\Ku)F-7$$\"3Am\"zHFp1x(F-$\"3%pg4%f^O=*)F

-7$$\"3E,Dc.7\"z&zF-$\"3l\"H;t\\K;5*F-7$$\"3LmmT:W(49)F-$\"3G=OgE8,\"G

*F-7$$\"3@+D\"GjCEL)F-$\"3g&Hl([9+p%*F-7$$\"3<MLLql?<&)F-$\"3MFGE4ZB]'

*F-7$$\"3cL$37Eofq)F-$\"3K,=&o!ytN)*F-7$$\"3Oo\"z*4p;$*))F-$\"3ceW.xe)

>+\"F]fl7$$\"3_,+]EI=l!*F-$\"3EWKJxs\"*=5F]fl7$$\"3Un;/3HLi#*F-$\"3evt

**4kLQ5F]fl7$$\"3ILLL7hmQ%*F-$\"3g4cJDorb5F]fl7$$\"3x*\\7j3umi*F-$\"3w

Jpch$fU2\"F]fl7$$\"3W*\\(o1<i1)*F-$\"3+1Tqis,#4\"F]fl7$$F^[lF*$\"32666

66666F]flFiz-F$6$7hn7$Fgen$\"3qL_4Q_4Q_F-7$F\\fn$\"3#4E:(4)=;&\\F-7$Fa

fn$\"396pJ,00'p%F-7$Fffn$\"3w\"3#RUYjmWF-7$F[gn$\"3W!y-[qV&fUF-7$F`gn$

\"3T_Dg6%H/!RF-7$Fegn$\"33Q]v9Uv*f$F-7$F_hn$\"3-.&3)3G^CJF-7$Fihn$\"3!

)psiJ()olFF-7$Fcin$\"3Gtn3#)4OfAF-7$F]jn$\"3SI(yU\\r'=>F-7$Fbjn$\"3AxL

WL(3;`\"F-7$Fgjn$\"3#o2jXGHMG\"F-7$F\\[o$\"3#H'p6o\\-#4\"F-7$Fa[o$\"3)

y*Q1kBUY&*Fex7$F[\\o$\"3u9oLYnb%o(Fex7$Fe\\o$\"3q0#p(3*HU['Fex7$F_]o$

\"3#GC[-_5\"*o&Fex7$Fd]o$\"3K)>b*f.sj]Fex7$Fi]o$\"3gQ`GO#\\ub%Fex7$F^^

o$\"3;&4Ak`a::%Fex7$Fc^o$\"33CB.Rm>3QFex7$Fh^o$\"3Q;-\")R-m_NFex7$F]_o

$\"3D^g8D*)f0LFex7$Fb_o$\"3I1^RnDx\"4$Fex7$Fg_o$\"3KFy0&GC<\"HFex7$F\\

`o$\"3QrGf5XQmFFex7$Fa`o$\"34'QSH;_Ah#Fex7$Ff`o$\"3G>Jgn!*4&\\#Fex7$F[

ao$\"3eDsyQ*>>P#Fex7$F`ao$\"3-t@$>L&*HF#Fex7$Feao$\"3ewyr+Z(Q<#Fex7$Fj

ao$\"3UI*eq&GZ(3#Fex7$F_bo$\"3T@0CX>e/?Fex7$Fdbo$\"3\"GK$>s&HU$>Fex7$F

ibo$\"3[*o*Q&=MQ'=Fex7$F^co$\"3Y'\\6r*Q3'z\"Fex7$Fcco$\"3&yGn,,&4T<Fex

7$Fhco$\"3k,u0[kX&o\"Fex7$F]do$\"3Zu/AZanJ;Fex7$Fbdo$\"3cSxp,HN#e\"Fex

7$Fgdo$\"3^lOQ*=Yu`\"Fex7$F\\eo$\"33l2x+t`!\\\"Fex7$Faeo$\"3UWaE**)33X

\"Fex7$Ffeo$\"3\\vcJ$G/2T\"Fex7$F[fo$\"3S;f-1PEw8Fex7$F`fo$\"3qAYqgf^S

8Fex7$Fefo$\"33+lca8c38Fex7$Fjfo$\"3[qLC0Bxw7Fex7$F_go$\"3#RoTM>srC\"F

ex7$Fdgo$\"3$)H3`Y!Rw@\"Fex7$Figo$\"3)GN*)\\$\\]!>\"Fex7$F^ho$\"3U9Ms$

o%*R;\"Fex7$Fcho$\"3A#z;\"R'e)Q6Fex7$Fhho$\"3e0IR)o5n6\"Fex7$F]io$\"3]

<A46YP#4\"Fex7$Fbio$\"3Co')41\"*\\r5Fex7$Fgio$\"3mdbPZ<6]5Fex7$F\\jo$

\"3_P*\\j)QVI5Fex7$Fajo$\"3355555555FexF_hl-%+AXESLABELSG6%Q\"t6\"Q!F_

fp-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F(FajoFdfp" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve \+

4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 42 "e

liminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F),&*&F(F)F+F)F)F)!

\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)F.F-F)F+F)" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############################

###########################################" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#assume((t>-5),(t<1

)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):\nl:=simplify(sq

rt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 31 "tau:=[simp

lify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$*(%

\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*F(F(F(F(F(,&F1F

(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 "eta:=[-simplif

y(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$*&,&*$)

%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+F.F,,&F*F,F,F.F

/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2; x1:=subs(t=t1

,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=t1,v):\nwith(pl

ots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],color=red):\n\n

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):b11 := arrow(<x

1,y1>, <u1,v1>, length=[1], width=[0.05, relative], head_length=[0.1, \+

relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>,length=[1],wid

th=[0.05, relative], head_length=[0.1, relative], color=blue):\n\n" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([t^2/(t-1), t/(t

^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(t=t2,x):\ny2:=s

ubs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb21 := arrow(<x2

,y2>, <u2,v2>, length=[1], width=[0.05, relative], head_length=[0.1, r

elative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,length=[1],widt

h=[0.05, relative], head_length=[0.1, relative], color=blue):\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^2-1), t=1.1..5],

color=blue):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t3,y):\nu3:=subs(

t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <u3,v3>, length=[

1], width=[0.05, relative], head_length=[0.1, relative], color=red):\n

b32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05, relative], hea

d_length=[0.1, relative], color=blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#u3G$!++++

+I!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "B:=plot([t,(t/2)-

3/4,t=-5..12],color=magenta): # asymptote oblique\n" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 76 "display(b10, b11, b12, b20, b21, b22, b30

, b31, b32,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" {GLPLOT2D 

491 491 491 {PLOTDATA 2 "65-%'CURVESG6$7V7$$!3'pmmmmmm;%!#<$!3ULLLLLL$

3#!#=7$$!3sXG5(3BD4%F*$!3\"[U'\\7)p$=@F-7$$!3!zD*\\Xm0GSF*$!35qg#>Zk)

\\@F-7$$!3%)HX9h)4c&RF*$!3wU,FH`Y'=#F-7$$!3-HR')z5u#)QF*$!3rP.YW.kCAF-

7$$!3YxrxZ*y-\"QF*$!3sB'R/*f.kAF-7$$!3R/m^\\J:VPF*$!334,w$H\")=I#F-7$$

!3['zrS:2Pn$F*$!320\"35C$[UBF-7$$!3d8EvD:&>g$F*$!3;(>kelwgQ#F-7$$!3WGP

:]]\\INF*$!3t_3u&z]7V#F-7$$!3#pbzKDoqX$F*$!3%QJ4#))QizCF-7$$!3QgKQ'\\f

CR$F*$!3mtl\\[B$R_#F-7$$!3._Ov,?!)>LF*$!3%>7')QRVed#F-7$$!3e7p4,9$pC$F

*$!312ikNXFIEF-7$$!33^%f%H:zwJF*$!3)=Fn!\\*o]o#F-7$$!3*\\6(ypF<8JF*$!3

>lca2O&pt#F-7$$!3xRsOu4iPIF*$!3Xz(>fhr9!GF-7$$!3qPlsl[qtHF*$!3?hM%)zip

eGF-7$$!3[R;YD%f%**GF*$!3)e1'>WkXGHF-7$$!3!GE0'Ru$Q$GF*$!3cBog'R*G$*HF

-7$$!3YPVBd0&>w#F*$!3!)[dj+L-oIF-7$$!39%HqND5Op#F*$!3*pmI:<wH9$F-7$$!3

B.HX&yFCi#F*$!3ZJlB/DYDKF-7$$!3'>t5+mwrb#F*$!3k97cjZR0LF-7$$!3W0WRwg#p

[#F*$!3wr?%*f)4lR$F-7$$!3Z/E%[n2TT#F*$!31Y*RRkWq\\$F-7$$!3SY+BQ?&3N#F*

$!3eG?j3N#**e$F-7$$!3#zbqlt!o#G#F*$!3U#)*[f2.kp$F-7$$!30V/[n:U7AF*$!3a

b^iLh#Q\"QF-7$$!3H*o-zvhQ9#F*$!3j#fjFF-o$RF-7$$!3K\"=V'44qx?F*$!3!p&*3

tj#GkSF-7$$!3*RUd^Q`W+#F*$!3F&Rh+z.o@%F-7$$!3&z9?5tR)Q>F*$!3%G)fv9s$\\

O%F-7$$!33Fit3!3!p=F*$!3AY^+c8COXF-7$$!3<bN$e(G%f!=F*$!3#z'R*e,iZq%F-7

$$!3Rf>R@ACP<F*$!3&\\s6U3[b!\\F-7$$!37/iN\\*\\Gn\"F*$!3$)Q<$zU*f7^F-7$

$!3:'*=i3u\"eg\"F*$!3Sq,`\\.%3N&F-7$$!3DP)*)yvr0a\"F*$!3=Xh80U&*3cF-7$

$!3S!z%zr`fs9F*$!3x%G'QEox5fF-7$$!31(e_3nnuS\"F*$!3.!e9VlA!QiF-7$$!3CF

l5$[P7M\"F*$!38UX(e8!p<mF-7$$!3e&R2ZVbfF\"F*$!337VNZ:Y\\qF-7$$!3[fC%fK

Xj@\"F*$!3/$*35`SY1vF-7$$!3g\"))\\%*o/&[6F*$!3\\\\9nvpT?\")F-7$$!3%>N/

A4&H)3\"F*$!3E*pk@9a\\x)F-7$$!39'yvt+!Rc5F*$!3Qjc!R:@`<*F-7$$!37HFSXji
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{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;evalf(1+1/((k*Pi)-(P

i/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"\"\"\"#" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64

_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-3/2;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"$\"\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!#5" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4)))*sin(t),t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"\"\"*&\"\"%!\"\"%#P

iGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$cosGF1F)F)" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=0));" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+l$=

g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5." }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "###########################

###########    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(1+t^2)

], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\nevalf(2^(

1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2)-x,(2

+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7$$!3YLLL

e%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3ALL$3s%3z

VF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=q]RF1$!3

W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$!3smlaxv

S6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3ypK,g*HO!H

F-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\VKF-7$$!

3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z._Xicn$F

-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)y`39%F-7

$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl%F-7$$!3

#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&\\F-7$$!

3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY***\\F-7$$

!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\F-7$$!3S

$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZF-7$$!3)

f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-7$$!3ndm

mT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$!3%\\mmT

g=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3g***\\7y

Q16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7$$!3vDML

Le*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]F\\v7$$

\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc\"F-7$$

\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![RGF-7$$

\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_SF-7$$\"

3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF-7$$\"3

#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\F-7$$\"

3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**\\F-7$$

\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d\\F-7$$

\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3S/bYF-7

$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%ySTF-7$$

\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm$F-7$$

\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p\"*=D$

F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(>0s')*

e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb$\\O'[

I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ`%[$zB

F-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H*Qyu@F

-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=d#G.?F

-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-F$6$7e

n7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$!3%GLb

$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6P$F17$

FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3C?$p)z

+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$Gf\"F1

7$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7$Fjp$!

3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$\"3%)

\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3O^'))

\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G_$pFu

>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>F17$F

ew$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$Fix$\"

3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"3l))

\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3b*=)

44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3oh3]

Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3fTNk*

f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r6\\!

\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>yu?$

>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_%e8j

WF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFcalFfa

l-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}

{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7\\o

7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7$$!

3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3uY\"

RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>31N

\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4v#F

*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!3C?

$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3uly&y

>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5_I

\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$oF*

7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>7$

$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$$!

3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*7$

$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!3q

Aiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3=Y

&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3q_

GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3cK#

fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$\"3

Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$$\"

3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$\"3

**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7$$

\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$$

\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&QtL

]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!H

m#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=)

44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)y

bs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_$

pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fTN

k*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3R

:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F
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################\n######################################    Exercice 6
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z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!3zY@fKc%e`\"F*$\"353+++++]ZF-Faz
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7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM
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****f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y
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+++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3

mIDL+\"F*Feel7$7$$!3r************H9F*$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F

*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fgfl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF

-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL
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8D1>5F*F]hl7$7$$!3Y*************R\"F*$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F

*$\"351++++++DF-7$7$$!3:yejq85<9F*Fail7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F
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Fhjl7$7$$!3W************p8F*$\"3SvH34a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0+
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:$*[oF-7$$\"3&3++Dr\"[8vF-$!3&3++Dr\"[8vF-7$$\"3+++++L'y5)F-$!3+++++L'

y5)F-7$$\"3r++vV!)fT()F-$!3r++vV!)fT()F-7$$\"3m++DcI;[$*F-$!3m++DcI;[$

*F-7$$\"\"\"Fi]t$!\"\"Fi]t-Ff]t6&Fh]t$Fi]tFi]t$\"*++++\"!\")Fd]u-F$6$7

S7$F^^tF^]u7$Fc^t$\"3u****\\(oUIn*F-7$Fh^t$\"3c**\\7y)e&)Q*F-7$F]_t$\"

3G++D\"3F'o!*F-7$Fb_t$\"3i***\\(oXdY()F-7$Fg_t$\"3!)**\\i:F0E%)F-7$F\\

`t$\"3Q+]7Gz))G\")F-7$Fa`t$\"3#)**\\7.5>@yF-7$Ff`t$\"3(***\\7./(H](F-7

$F[at$\"3a**\\iS.x&=(F-7$F`at$\"3O++](3\"\\foF-7$Feat$\"3S***\\P9/@d'F

-7$Fjat$\"3I++]7Xd[iF-7$F_bt$\"3a****\\PkrBfF-7$Fdbt$\"3K++]([b1h&F-7$

Fibt$\"3]**\\7`hOE`F-7$F^ct$\"3%*****\\P'=$))\\F-7$Fcct$\"3$*******\\!

[>q%F-7$Fhct$\"35+]7y4$)oVF-7$F]dt$\"3W+++Df'R2%F-7$Fbdt$\"3o**\\7GAX]

PF-7$Fgdt$\"3i**\\P%o!RUMF-7$F\\et$\"3a***\\7yg47$F-7$Faet$\"3_**\\i!z

(yDGF-7$Ffet$\"39++vVQS2DF-7$F[ft$\"37+]7.Cpw@F-7$F`ft$\"3A+](=72)))=F

-7$Feft$\"3o***\\78$)yd\"F-7$Fjft$\"3_+++D#omD\"F-7$F_gt$\"3Z/+]i5AC%*

Ffcm7$Fdgt$\"3q++D\"GGPQ'Ffcm7$Figt$\"3@-+]P%zx+$Ffcm7$F^ht$!3IY*)****

\\2mDF[`n7$Fcht$!3k-++Dc]kKFfcm7$Fhht$!3;$**\\(o/Q*>'Ffcm7$F]it$!3f3++

vQ(zS*Ffcm7$Fbit$!3)*)*\\(=-,FC\"F-7$Fgit$!3?+]P4tFe:F-7$F\\jt$!3O****

\\73\"o'=F-7$Fajt$!3K**\\(oz;)*=#F-7$Ffjt$!3%4+++&*44]#F-7$F[[u$!38++D

Jw/>GF-7$F`[u$!3(3+v=(4bMJF-7$Fe[u$!3r+++vdYCMF-7$Fj[u$!3U++Dc3ucPF-7$

F_\\u$!3++++];$R0%F-7$Fd\\u$!3O+](=-*zqVF-7$Fi\\u$!3K+]7G:3uYF-7$F^]u$

!3++++++++]F--Ff]t6&Fh]tFd]uFd]uFe]u-F$6$7S7$F^^t$\"\"%Fi]t7$Fc^t$\"3!

******\\2<#pQF*7$Fh^t$\"3#)***\\7bBav$F*7$F]_t$\"36++]K3XFOF*7$Fb_t$\"

3%)****\\F)H')\\$F*7$Fg_t$\"3#****\\i3@/P$F*7$F\\`t$\"3;++Dr^b^KF*7$Fa

`t$\"3$****\\7Sw%GJF*7$Ff`t$\"3*****\\7;)=,IF*7$F[at$\"3!)***\\i83V(GF

*7$F`at$\"3:+++NkzVFF*7$Feat$\"3w****\\d;%)GEF*7$Fjat$\"37+++0)H%*\\#F

*7$F_bt$\"3#)*****\\d'[pBF*7$Fdbt$\"38+++&>iUC#F*7$Fibt$\"3!)***\\7YY0

8#F*7$F^ct$\"3)******\\XF`*>F*7$Fcct$\"3)*******>#z2)=F*7$Fhct$\"3/++D

\"RKvu\"F*7$F]dt$\"3<+++qjeH;F*7$Fbdt$\"3()***\\7*3=+:F*7$Fgdt$\"3%)**

*\\PFcpP\"F*7$F\\et$\"3#)****\\7VQ[7F*7$Faet$\"3\")***\\i6:.8\"F*7$Ffe

t$\"31++]P:'H+\"F*7$F[ft$\"3[++]7'pnq)F-7$F`ft$\"3'3++v[G_b(F-7$Feft$

\"3t)****\\_K:J'F-7$Fjft$\"36-+++HnE]F-7$F_gt$\"3y,++D%)opPF-7$Fdgt$\"

3G++]78\\`DF-7$Figt$\"3)3++]x6J?\"F-7$F^ht$!3_y&******Hk-\"Fj\\n7$Fcht

$!30,++]A!eI\"F-7$Fhht$!3E(***\\(=_(zCF-7$F]it$!3W.++]&*=jPF-7$Fbit$!3

#f***\\(3/3(\\F-7$Fgit$!3z++]P#4JB'F-7$F\\jt$!3W(*****\\KCnuF-7$Fajt$!

3A(***\\(=n#f()F-7$Ffjt$!3P+++!)RO+5F*7$F[[u$!30++]_!>w7\"F*7$F`[u$!3O

++v)Q?QD\"F*7$Fe[u$!3G+++5jyp8F*7$Fj[u$!3<++]Ujp-:F*7$F_\\u$!3++++gEd@

;F*7$Fd\\u$!39++v3'>$[<F*7$Fi\\u$!37++D6Ejp=F*7$F^]uF^^t-Ff]t6&Fh]tFe]

uFd]uFe]u-%+AXESLABELSG6%%\"xG%\"yG-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F^^t

F^]u;F`]u$\"#:Fa]u" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 25 "plot(t^4+t^3+1, t=-2..2);" }}{PARA 

13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#

\"\"!$\"\"*F*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"

3YUjU=\\)y='F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z

0hG%e7xSF07$$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G

/&z]%p#F07$$!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]

+()4@MT$z\"F07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)e

iY\">\"e`D\"F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$

\"3?noJLI?'***Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H

)Fbo$\"3(\\(*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3An

mmmj^NmFbo$\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,+

+v#\\N)\\Fbo$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!

39*****\\FRXL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"

))*Fbo7$$!3=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**

fd7S***Fbo7$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$

\"3\"fkkr4'p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*e

CFbo$\"3`\">(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e***

**\\5a`TFbo$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F0

7$$\"3Y'*****\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_

b\\\"F07$$\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$

\"3o_.Co?.b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**F

bo$\"3!Q'3.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$

)G[k6F0$\"3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3x

mmm')fdL8F0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$

e#pa-:F0$\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"

3ILLLGUYo;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby

7$$\"3_mmm1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q

\"Fby7$$\"34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>

Fby7$$\"34++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BF

by7$$\"\"#F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELS

G6$Q\"t6\"Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 

2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 127 "######################################    Exerc

ice 7.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,col

or=black);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%

-%'CURVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*

F*$!3W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$

!3!o)*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*

FDF'7$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh

\"F*FK7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!

*y\\'et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*

$!3souz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f

\"F*7$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3

O`/JhF.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#

=h:*fM97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7

$F_r7$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-

Fcr7$7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>+

+++++!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!

3#\\tIW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f

&z]0NF-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KR

NDRND>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:

7$7$F1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$

7$$\"3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3K

lrkOCvy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)*****

********>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)******

*******>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e

)************z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4

S*)=@F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*

$!3)Q'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)**********

**R%F*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)

4kzlc,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*

$!35)e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:

u]F*Fcp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*Fe

qFg]l7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$

!3YI;2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/Y

S'F*7$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)****

********z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep

\"Q'F*$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjW

om(oWvF*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!

3S+++++++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGB

GF7F7F7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "plot(-x^3-  x^2 , x

=-1..1,color=red);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6#7U7$$!\"\"\"\"!$F*F*7$$!3ommm;p0k&*!#=$!3)f

\\b'HIi()R!#>7$$!3wKL$3<XZ=*F/$!3-ouD^DXxoF27$$!3mmmmT%p\"e()F/$!3Z$)[

Aft_D&*F27$$!3:mmm\"4m(G$)F/$!3/lnw'H2$f6F/7$$!3\"QLL3i.9!zF/$!38:?p^%

*>58F/7$$!3\"ommT!R=0vF/$!3Q&)yYdYF09F/7$$!3u****\\P8#\\4(F/$!3MN3FZeN

i9F/7$$!3+nm;/siqmF/$!3q3XF7*z9[\"F/7$$!3[++](y$pZiF/$!3o(=#*=6jYY\"F/

7$$!33LLL$yaE\"eF/$!3c)zQ/ZwZT\"F/7$$!3hmmm\">s%HaF/$!3Q5l!Re`tM\"F/7$

$!3Q+++]$*4)*\\F/$!3YR^%plC&\\7F/7$$!39+++]_&\\c%F/$!3vobe)**)fK6F/7$$

!31+++]1aZTF/$!3*=9Ch_Xn+\"F/7$$!3umm;/#)[oPF/$!3)f2e7c$o\\))F27$$!3hL

LL$=exJ$F/$!3?\")4d=1\\btF27$$!3*RLLLtIf$HF/$!39a,q1#3!*3'F27$$!3]++]P

Yx\"\\#F/$!3]hX)>r7=m%F27$$!3EMLLL7i)4#F/$!3#*)=J>*R$*zMF27$$!3c****\\

P'psm\"F/$!3tPJmBCK;BF27$$!3')****\\74_c7F/$!3e+YA_'f/Q\"F27$$!3)3LLL3

x%z#)F2$!3uG?ap!=uG'!#?7$$!3KMLL3s$QM%F2$!3.*4@^kG\\!=Ffr7$$!3]^omm;zr

)*!#@$!3<v$oey1ct*!#C7$$\"3%pJL$ezw5VF2$!3gbxpMyPQ>Ffr7$$\"3s*)***\\PQ

#\\\")F2$!3W#*)H8B+A=(Ffr7$$\"3GKLLe\"*[H7F/$!3]sD.J&)\\(p\"F27$$\"3I*

******pvxl\"F/$!3FOi%*\\N\"Q?$F27$$\"3#z****\\_qn2#F/$!35c?'z\">o3_F27

$$\"3U)***\\i&p@[#F/$!3s;<>V:Z!p(F27$$\"3B)****\\2'HKHF/$!3!=V+zSl>6\"

F/7$$\"3ElmmmZvOLF/$!3KWlXc_!\\[\"F/7$$\"3i******\\2goPF/$!3kj9p!4la&>

F/7$$\"3UKL$eR<*fTF/$!3yPsU\\8O]CF/7$$\"3m******\\)Hxe%F/$!3_kFx%==.2$

F/7$$\"3ckm;H!o-*\\F/$!3dm%Q'>F*Ht$F/7$$\"3y)***\\7k.6aF/$!3cSm#[!fC7X

F/7$$\"3#emmmT9C#eF/$!3uP\"4X7zQO&F/7$$\"33****\\i!*3`iF/$!3%HD]pJS^N'

F/7$$\"3%QLLL$*zym'F/$!3/Zy!oAV1T(F/7$$\"3wKLL3N1#4(F/$!3s%\\*pNv&of)F

/7$$\"3Nmm;HYt7vF/$!3/,TicVR%))*F/7$$\"3Y*******p(G**yF/$!3)30p(4J*o6

\"!#<7$$\"3]mmmT6KU$)F/$!3#>kBVS@lF\"Fby7$$\"3fKLLLbdQ()F/$!3]H\"[fEG4

V\"Fby7$$\"3[++]i`1h\"*F/$!3YY-f#o%43;Fby7$$\"3Y++++PDj$*F/$!3-^t(y^'e

(p\"Fby7$$\"3W++]P?Wl&*F/$!37<YY\"e#>!z\"Fby7$$\"3A++v=5s#y*F/$!3)y=Gy

lQK*=Fby7$$\"\"\"F*$!\"#F*-%'COLOURG6&%$RGBG$\"*++++\"!\")F+F+-%+AXESL

ABELSG6$Q\"x6\"Q!Fa\\l-%%VIEWG6$;F(Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 6 1 

4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 40 "

plot(y^3 +y^2 + y, y=-1..1,color=blue);\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6#7S7$$!\"\"\"\"!F(7$$!

3ommm;p0k&*!#=$!33<6q8YHl\"*F.7$$!3wKL$3<XZ=*F.$!3%fe2d\"***p\\)F.7$$!

3mmmmT%p\"e()F.$!3KyTu0nh0yF.7$$!3:mmm\"4m(G$)F.$!37,***[ze%prF.7$$!3

\"QLL3i.9!zF.$!37=89pT?\"f'F.7$$!3\"ommT!R=0vF.$!3U\"y)pY#4**4'F.7$$!3

u****\\P8#\\4(F.$!3Uk\"H-\\lDj&F.7$$!3+nm;/siqmF.$!3sd@*=HZ\"*=&F.7$$!

3[++](y$pZiF.$!3#G\"ygv1.$y%F.7$$!33LLL$yaE\"eF.$!3AMX*GJyyR%F.7$$!3hm

mm\">s%HaF.$!3Ac,w2'=@3%F.7$$!3Q+++]$*4)*\\F.$!3!3'[0$pu&[PF.7$$!39+++

]_&\\c%F.$!3CJWT^iNKMF.7$$!31+++]1aZTF.$!3-ee(Q7&zSJF.7$$!3umm;/#)[oPF

.$!39f3/[)>N)GF.7$$!3hLLL$=exJ$F.$!3]NiZ@\"4Ae#F.7$$!3*RLLLtIf$HF.$!3r

=Lm7*HqK#F.7$$!3]++]PYx\"\\#F.$!3NW:ImLfD?F.7$$!3EMLLL7i)4#F.$!3Q:-9My

i]<F.7$$!3c****\\P'psm\"F.$!3%foL^RPcV\"F.7$$!3')****\\74_c7F.$!3))RvF

Z\\Z=6F.7$$!3)3LLL3x%z#)!#>$!35G\"zjFN2l(Fbr7$$!3KMLL3s$QM%Fbr$!3MC7#Q

MWL;%Fbr7$$!3]^omm;zr)*!#@$!3E#)4))fg0i)*F]s7$$\"3%pJL$ezw5VFbr$\"3G#4

.=u0Y]%Fbr7$$\"3s*)***\\PQ#\\\")Fbr$\"3mzH8)Reu'))Fbr7$$\"3GKLLe\"*[H7

F.$\"3k*eO9,R#*R\"F.7$$\"3I*******pvxl\"F.$\"3%Gi%*\\0d\"y>F.7$$\"3#z*

***\\_qn2#F.$\"3Q.iz;(Qwf#F.7$$\"3U)***\\i&p@[#F.$\"3Cq\">or;7D$F.7$$

\"3B)****\\2'HKHF.$\"3vH/!H[hU/%F.7$$\"3ElmmmZvOLF.$\"3&)4K7B+m@[F.7$$

\"3i******\\2goPF.$\"3^j9pSe1CdF.7$$\"3UKL$eR<*fTF.$\"3Yq0EX(y-h'F.7$$

\"3m******\\)Hxe%F.$\"3=kFxM![!ewF.7$$\"3ckm;H!o-*\\F.$\"3eI^!)[2EB()F

.7$$\"3y)***\\7k.6aF.$\"3NRmK<BGB**F.7$$\"3#emmmT9C#eF.$\"3Z!e<TNH'=6!

#<7$$\"33****\\i!*3`iF.$\"3KD]%z$H#3E\"Ffw7$$\"3%QLLL$*zym'F.$\"34=T,;

B&yS\"Ffw7$$\"3wKLL3N1#4(F.$\"3'GG.W5#*)o:Ffw7$$\"3Nmm;HYt7vF.$\"3&o2z

&)*GrR<Ffw7$$\"3Y*******p(G**yF.$\"3#30p(z=#o!>Ffw7$$\"3]mmmT6KU$)F.$

\"3M3.\\=Nv5@Ffw7$$\"3fKLLLbdQ()F.$\"3)HY\"G>ey/BFfw7$$\"3[++]i`1h\"*F

.$\"3^Y-%)=7?CDFfw7$$\"3W++]P?Wl&*F.$\"3=<Y@&yOnu#Ffw7$$\"\"\"F*$\"\"$

F*-%'COLOURG6&%$RGBG$F*F*F][l$\"*++++\"!\")-%+AXESLABELSG6$Q\"y6\"Q!Fe

[l-%%VIEWG6$;F(Fez%(DEFAULTG" 1 2 0 1 10 0 2 6 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 50 "plot([x^3 + x^2 , -x^3 - x^2 - x, ], x=-1.5..1.5);" }

}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6$7S7

$$!3++++++++:!#<$!3+++++++D6F*7$$!3&*****\\P&3YV\"F*$!3192$o]&oW*)!#=7

$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31++D;as88F*$!3f!ynF'o]9aF27$$!3#

****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'***\\7V0@&=\"F*$!3JLF@3qp,EF27$

$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'***\\i+#QU1\"F*$!3]@i3Qvjvs!#>7

$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!3;++D\"oS:P*F2$\"3;w%*>cE\\>bF

Q7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ7$$!3#*****\\(G3U9)F2$\"3*))Gv

T\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"H#p.UNy19F27$$!3?+++vGVZoF2$\"

3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iGQ1`i9F27$$!37++D1Bt_cF2$\"3Yy%

=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<Ub@8W7F27$$!3()*******4'*QS%F2

$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'[LXf&[()FQ7$$!3'3+++&=$z9$F2$

\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv@ImK!p%FQ7$$!3C***\\(o8y%)=F2

$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3E8#pZ,>3N\"FQ7$$!3O!***\\7ev:

lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$\"3]aAuW#H%*=#!#B7$$\"3i(***

\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&QA7F2$\"3U,C`4\"zon\"FQ7$$\"

3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$

$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3')***\\PMaKs$F2$\"3jXXT+IS->F

27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$\"3*y*****\\@80]F2$\"3+dEf[y)

*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27$$\"3j)**\\P4w)RiF2$\"3a!H\\5

(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF27$$\"3'z**\\P/-a[(F2$\"3['*4

&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!\\$>\"F*7$$\"3s)****\\i@Ot)F2$

\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"3p#p0_As\\q\"F*7$$\"3>+++!*>=+

5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7

\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"

[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F*$\"3I.v6'\\-.(RF*7$$\"31+]P/)f

TP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V\"F*$\"3e'R**p/^D,&F*7$$\"3+++++

+++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S

7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn

_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3Iti%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F

*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"

3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y

#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$

F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$

\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F27$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3

keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fes$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2

!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>cUexeKF27$Fit$!3#*eCzbh(yQ%F27$F

^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$Fhu$!3MaEf)**>Tw)F27$F]v$!3%zBj

\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#

G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`

x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$Fjx$!37&[Um**Hz#QF*7$F_y$!3g@w3

1:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E))3\"G&F*7$F^z$!3I8r8u<KdeF*7$

Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F][l6&F_[lFc[lF`[lFc[l-%+AXESLAB

ELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 155 "###########################

#####################\n#Rep\350re de Frenet\nrestart;F:=x*(y + x) + 2*

x^3 + x^4 + y^4;Fx:=diff(F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 

438 "\n with(plots):b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black \+

, numpoints=10000):\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y

=y0]);\nFy0:=eval( Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := \+

arrow(<x0,y0>, <-Fy0/l0,Fx0/l0>, length=[1],width=[0.01, relative], he

ad_length=[0.1, relative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l

0,-Fy0/l0>,length=[1],width=[0.01,relative], color=blue):\n\ndisplay(b

0, b1, b2, scaling=CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"FG,**&%\"xG\"\"\",&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F

(*$)F*F1F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&

\"\"#F'%\"xGF'F'*&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x0G!\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, th

e name changecoords has been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%$Fx0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 

"" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q****

********f:!#<$\"3)=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7

$$!33kz6()ynk:F*$\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-

F47$F:7$$!3W3#z?z?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7+++++

+kF-F@7$FF7$$!3m>\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F

*$\"3q7++++++oF-FL7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O

9#p\")e\"F*$\"318++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7

$$!37^p#eSXxe\"F*$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`

yF-7$7$$!31\\!*=@/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3

'=@XBVq'*>)F-7$7$$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"

ed\"F*$\"379++++++%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qE

Aj:F*$\"3Y9++++++))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3

g************f:F*$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q

?cShM%F-7$$!3-wH^x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-v

w;eNWF-7$7$$!3)=T)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"

3sasVHsVp]F-7$7$$!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fi

r7$$!3Yezj\"[M([:F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++

?*F-Fdu7$7$F[v$\"3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$

$!3d************>:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_

12>\"pU^$F-7$$!3UuRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!

3kM)=$p([%)[\"F*$\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-

F]x7$Fcx7$FjvFbs7$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr

7:F*$\"3=:++++++'*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?

x<Qy:vb(*F-7$7$F`w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;

O&H6I$GF-7$$!37OI/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F

`z7$$!3uoF$f'eot9F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F

*Fc[l7$Fi[l7$$!3Oz!\\%Q&o)[9F*$\"3U\"3\\%Q&o)35F*7$7$Fez$\"3V@6%o^OP,

\"F*F_\\l7$7$$!3Y*************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$

\"3o7++++++CF-7$F^]l7$$!3ZMZ`w6^K9F*$\"3KjtMl<6DFF-7$7$$!3dJ!Ra:1xV\"F

*$\"3Y7++++++GF-Fd]l7$Fj]lFdz7$7$Fez$\"3l@6%o^OP,\"F*7$$!3qiwa%\\&e@9F

*$\"3ckwa%\\&e@5F*7$7$Fj\\l$\"3)Q<^!\\MNI5F*Fd^l7$7$$!3U************f8

F*$\"3E?(*ppmLq<F-7$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7+++++

+?F-Fi\\l7$Fj^l7$$!33cfhIic#R\"F*$\"3?efhIicK5F*7$7$$!3U3Id)*p)fO\"F*$

\"3f,+++++S5F*F]`l7$Fc`l7$$!3a)o_6@e6O\"F*$\"3Z!p_6@e6/\"F*7$7$F__l$\"

3'*eit[\">9/\"F*Fi`l7$7$$!3S************>8F*$\"3Cf#)=ZBca8F-7$$!3A&>hx

W5MM\"F*$\"3_7++++++;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*

7$7$Fdal$\"3W\"))f*)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-

7$$!3\\\"=;,r'3-8F*$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal

$\"3A\"))f*)*e6Z5F*7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3a

G([WyN%\\5F*F[dl7$7$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:

D\"F*$\"3qB,+++++!)Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\

7F*$\"3]Glk;^0\\5F*7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F

*$\"3s,Ez0())=!fFjdl7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$

F[fl7$$!3/KFxS7I17F*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!

3E************f6F*$\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFj

dl7$7$F[hl$\"3IC,+++++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$

7$Ffgl$\"3d6Mnf2eS5F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjd

l7$7$$!3A************>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F

*7$$!3US))es\"ym:\"F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC

>J()!#?7$7$$!3=************z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<

8L56F*$\"30r-C<8LI5F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C

\"pFgjl7$$!35\\3\"=vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*

$\"3WC=I1C5k;FgjlF\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$

\"3vodZ>\"ol,\"F*7$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27**************

*F*$\"3l'[&*[6B^B\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]

m7$$!3\"H?AAAAUh*F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s

#oS-h`\"FgjlFa^m7$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m

$\"3S>s#oS-h`\"Fgjl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!******

******>*F-$\"37ff\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y

;3T4qi(*F-7$7$F]`m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$

$!3cPQG1a([!*)F-$\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@H

n7FjdlF`am7$7$Fgam$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"*

***********>*F-Fj`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$

!3q*)***********R)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3

Etj]@'3Q[*F-7$7$F^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!

3w%z9l*>%*[#)F-$\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"

[?gD+KFjdlF`dm7$7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7

$7$Fgdm$\"3])o\"[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$

Qzr>mVRs(F-F]hlFgem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<Rl

yUFjdl7$7$$!3)*))***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p

5F*oUzF-$\"3%4>p5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)*****

******f(F-$\"33vwzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k

))***********>(F-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3

eUs+wsIjsF-$\"3O8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3

]v\"f`j&euhFjdl7$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$

!3uE]D$G@w6(F-$\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F

-Fbjm7$7$Fijm$\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!

3m<yu6\"*='['F-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3

pi/pED49#)Fjdl7$7$$!3#z)***********R'F-$\"3()4x%>*zw-$)FjdlF^\\n7$7$Fe

\\n$\"3WIH0%QeZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$

7$Fe\\n$\"3[3x%>*zw-$)Fjdl7$$!3y,8f2LL;hF-$\"3!*eK\"f2LL;*Fjdl7$7$$!3c

()************fF-$\"3:#*>y7^/='*FjdlFh]n7$7$Fe\\n$\"3LHH0%QeZJ)F-7$$!3

u9Hux@v&>'F-$\"3'4%Hux@v&>)F-7$7$F_^n$\"3?Rd8KAmz!)F-Fg^n7$F^^n7$$!30x

'3Ey%o6eF-$\"3P,(3Ey%o65F-7$7$$!3A()***********f&F-$\"3-*z9RgBq3\"F-Fa

_n7$7$Fh_n$\"3\"Qo6du<M$yF-7$$!3]%*\\b$*[=aeF-Fcp7$F``n7$F_^n$\"35Qd8K

Amz!)F-7$Fg_n7$$!31:)eyJRq]&F-$\"3-S)eyJRq5\"F-7$7$$!3@FQ$pYLn?&F-Facl

Fh`n7$7$$!3LGQ$pYLn?&F-Facl7$$!3?Kh<:w^,_F-$\"3@eh<:w^,7F-7$7$$!3%o)**

*********>&F-$\"3#Q<Zv?8@?\"F-Fean7$7$F\\bn$\"3c/>Nx%\\Mf(F-7$$!3zPW/6

w-4_F-Fgo7$FdbnF]`n7$7$F\\bn$\"3'R<Zv?8@?\"F-7$$!3)ppE:!e/y[F-$\"3kAn_

,e/y7F-7$7$$!31()***********z%F-$\"3_dm&Qf#o/8F-F\\cn7$7$F\\bn$\"3m0>N

x%\\Mf(F-7$$!3%z5Qw_06=&F-$\"3]M\"Qw_06e(F-7$7$$!3]')***********z%F-$

\"3T?5d)*y\\FtF-F[dn7$Fbcn7$$!3)owyyyyya%F-$\"31#zyyyyyM\"F-7$7$$!3C()

***********R%F-$\"3_g$GV8t$*Q\"F-Fgdn7$7$$!3!y)***********R%F-$\"3A&=-

'4qTkqF-7$$!3erm6_U'fe%F-F[o7$Fhen7$FccnFddn7$F]en7$$!3c>G^9[B3UF-$\"3

#[%G^9[B39F-7$7$$!3!p)************RF-$\"3?[-e8pC_9F-F^fn7$7$F^enFfen7$

$!3/@y?vTr<SF-$\"3RZy?vTr<oF-7$7$$!3Y()************RF-$\"3!)=15MV-1oF-

F[gn7$7$Fbgn$\"3[[-e8pC_9F-7$$!3ax*Gr:)*[&QF-$\"3g-!Hr:)*[X\"F-7$7$$!3

k()***********f$F-$\"3wJu\"45@$*[\"F-Fjgn7$7$Fahn$\"3vJ4>\\sk?lF-7$$!3

]\"z,jci'*)RF-FU7$FihnFagn7$F`hn7$$!3-]n$yfw8[$F-$\"3!\\xOyfw8[\"F-7$7

$$!3'y)***********>$F-$\"3CFO5g)Ql\\\"F-F^in7$7$Fein$\"39'z#H=<FPiF-7$

$!3`4ka^]$yS$F-FI7$F]jn7$Fahn$\"3kI4>\\sk?lF-7$Fdin7$$!3w-N#)eqkxIF-$

\"3UFN#)eqkx9F-7$7$$!3/))***********z#F-$\"3[%G9dG9(p9F-Fejn7$7$F\\[o$

\"3s#)Qv\"*=FbfF-7$$!3S4')*oos=&GF-F=7$Fd[oFjin7$F[[o7$$!3znhO%RK(GEF-

$\"3E#>mVRK(G9F-7$7$$!3)z)***********R#F-$\"3wx&>/e>WS\"F-Fi[o7$Fa[o7$

$!3s%e/Zf)e@EF-$\"3l3Yq%f)e@eF-7$7$F`\\o$\"3UO7sh\"[9l&F-Fe\\o7$7$F`\\

o$\"3/y&>/e>WS\"F-7$$!3aWGhCu2:@F-$\"3\")oGhCu2:8F-7$7$$!3)y)*********

***>F-$\"3%yJfN\")GdH\"F-Fb]o7$7$Fi]o$\"30k=Q\"fuEK&F-7$$!3wUAnecOCBF-

F17$Fa^oF[]o7$7$$!3#y)***********f\"F-$\"3bdi&)4'p.9\"F-7$$!3OU,_wy#et

\"F-Facl7$F[_oFh]o7$7$Fg^o$\"3?n&H\\:fe'\\F-7$$!3:%3^M_[1%=F-F_u7$Fc_o

F^^o7$Ff^o7$$!3Gcs[K))e_9F-$\"3!4G([K))e_5F-7$7$$!3u()***********>\"F-

$\"35X!f`j&eu$*FjdlFh_o7$7$F_`o$\"3O=&3iz7Vb%F-7$$!396+++++;9F-Fct7$Fg

`oF`_o7$7$$!3mw)***********zFjdl$\"3e;=*f;(43oFjdl7$$!3Kd)ooooo[*FjdlF

^el7$FaaoF^`o7$7$F]ao$\"3)oQ^FP'HXSF-7$$!3A*G?cx.&f5F-Fgs7$7$$!33*G?cx

.&f5F-FgsFd`o7$7$$!3)e()***********RFjdl$\"3e)e2Bp2Bp$Fjdl7$$!3C1Qdlg$

)4UFjdlF]hl7$7$$!3b0Qdlg$)4UFjdl$\"3!H7++++++%FjdlF\\ao7$7$$!3ew)*****

******RFjdl$\"3shg#yM/8F$F-7$$!3))>;pb&Q0[&FjdlF[x7$Feco7$$!3!o%=s<M()

*=(Fjdl$\"3v3AxTt)*=RF-7$7$$!3kL&=.N&)Qn(FjdlFfxFico7$F_doFfao7$7$Fh]m

Fh]m7$FacoFdbo7$Fddo7$$!3S\\(fiIlK;)!#@F]hl7$7$$!37?(fiIlK;)FjdoF]hl7$

$!35,`SJF!)pg!#A$\"3G_;t-)pg+%Fjdl7$7$$!3yAZVh*[b\\*FjdoFj[nF_eo7$7$$!

3qMZVh*[b\\*FjdoF^el7$$!3Oo&Rut&Q'=&Fjdo$\"3)Gkut&Q'=0)Fjdl7$7$$!39@^%

zKEU\\#FgjlFaclF]fo7$7$$!3)*=^%zKEU\\#FgjlFacl7$$!3YPh]Nr[_=Fgjl$\"39'

3b8([_=7F-7$7$$!3/4dCA`CA`Fgjl$\"3!G,+++++g\"F-Fjfo7$7$$!3^7dCA`CA`Fgj

lF[bl7$$!3g)GAkqZsp%Fgjl$\"3sZU1xC(pk\"F-7$7$$!3E\\*f?vnx!)*FgjlFj_lFi

go7$7$$!3*4&*f?vnx!)*FgjlFj_l7$$!3U#=TFQ9!))**Fgjl$\"3)pVFQ9!))*4#F-7$

7$$!3&z3h8KqKj\"FjdlFa]lFfho7$7$$!3I)3h8KqKj\"FjdlFa]l7$$!3M4^EphFC>Fj

dl$\"3)e`EphFCf#F-7$7$$!3-ar2$pL!GDFjdlF]^lFcio7$7$$!3Par2$pL!GDFjdlF]

^l7$$!39c*\\g\"yB>NFjdl$\"3'*>]g\"yB>:$F-7$7$$!3wc;q/eV.PFjdlF\\[lF`jo

7$7$Fgjo$\"3s6++++++KF-F`co7$7$Fahl$!3)pK\"R<_c\\KF-7$$\"3;wNJ\"=%3*y$

FjdlFein7$Fa[p7$$\"3shr.Q+5`OFjdl$!3)=p.Q+5`;$F-7$7$$\"3+%3(H*Rxjf#Fjd

lF\\[oFe[p7$7$$\"3O%3(H*Rxjf#FjdlF\\[o7$$\"3YlO&*zzX)*>Fjdl$!35U`*zzX)

*f#F-7$7$$\"3M_y(>3-ko\"FjdlF`\\oFb\\p7$7$$\"3)>&y(>3-ko\"Fjdl$!3q()**

*********R#F-7$$\"3_'[0*3iOS5Fjdl$!3BC0*3iOS5#F-7$7$$\"3.Z(fk#[#3-\"Fj

dlFi]oFa]p7$7$$\"3'oufk#[#3-\"Fjdl$!3g()************>F-7$$\"3E4m2Bp2B

\\Fgjl$!3YT2Bp2B\\;F-7$7$$\"3&*e)=x3NSh&FgjlFg^oF`^p7$7$$\"3Ui)=x3NSh&

FgjlFg^o7$$\"3-)Q!)z;F['>Fgjl$!3Nz(z;F['>7F-7$7$$\"3,OJcw=D-FFgjlF_`oF

]_p7$7$$\"3vPJcw=D-FFgjl$!3'y)***********>\"F-7$$\"3'R*32x*QPk&Fjdo$!3

Oh/x*QPk0)Fjdl7$7$$\"3P4eRyD)\\6\"FgjlF]aoF\\`p7$7$$\"3*3\"eRyD)\\6\"F

gjl$!31y)***********zFjdl7$$\"3-6ofi]jbrFbeo$!3n\\B1Nc:2SFjdl7$7$F]hl$

!33Evb1O)4M%FjdlF[ap7$7$F^el$!34FV8aN)R#RF-7$$\"3'yf&3YW([!fFjdlFahn7$

Fhap7$F]hlF_[p7$7$F^el$!3oQ95[yAe%*Fjdl7$$\"3q>`aaaaaiFjdlF]ao7$FabpFa

ap7$7$Facl$!3vUqp#pu\\C%F-7$$\"3EooT#fD')y)FjdlFbgn7$FibpFeap7$7$Facl$

!3gsB)eqkdb\"F-7$$\"3GcK]C8!)H$*FjdlF_`o7$FacpF^bp7$7$$\"3e7++++++7F-$

!3IVqp#pu\\C%F-7$$\"3[V,.Tgw&\\\"F-$!3%z6I5/mdH%F-7$7$F[bl$!37N-*[Lj%)

G%F-F[dp7$7$F[bl$!33LW'=ridM#F-7$$\"37s(eLw+pS\"F-Fi]o7$Fhdp7$$\"3/nYf

#*)4DC\"F-$!39UYf#*)4Dk\"F-7$7$$\"3e\\?G^?G>7F-Fg^oF\\ep7$FbepF^cp7$Fa

dp7$$\"3E(4tNm%HV<F-$!3>sIdjYHVTF-7$7$$\"3G_cj'4X5#=F-FbgnFgep7$F]fp7$

$\"3o-bfp%fg'=F-$!3_xafp%fg'QF-7$7$$\"3#R%zd'H%\\!*=F-$!33()**********

*f$F-Fafp7$7$FhfpFahn7$$\"3Ubw7-<O*)=F-$!3?Iw7-<O*[$F-7$7$$\"3h;j^)\\O

@%=F-FeinF^gp7$Fdgp7$$\"3x;rGI@!H!=F-$!3u\"4(GI@!H+$F-7$7$$\"3\"GSKB>e

2u\"F-F\\[oFhgp7$F^hp7$$\"3y'3R!G$*HI;F-$!3^i!R!G$*HICF-7$7$$\"3>#4#=%

>Q(=;F-F`\\oFbhp7$FhhpFedp-%'COLOURG6&%$RGBG\"\"!F`ipF`ip-%)POLYGONSG6

&7&7$$!+7')=%)**!#5$\"+;Mu/5!\"*7$$!+R6e,5F[jp$\"+Nec_**Fhip7$$!+2hRb=

F[jp$\"+t:')z7F[jp7$$!+HQB_=F[jp$\"+0%[$*G\"F[jp7%7$$!+Ys(p&=F[jp$\"+c

\"=^F\"F[jp7$$!+)H$o[>F[jp$\"+mxA;8F[jp7$$!+!p_1&=F[jp$\"+A=4%H\"F[jp-

%&STYLEG6#%,PATCHNOGRIDG-F]ip6&F_ip$\"*++++\"!\")$F`ipF`ipFd\\q-F$6#7*

FeipF\\jpFajpF\\[qFa[qFf[qFfjpFeip-Fbip6&7&7$$!+;Mu/5F[jp$\"+R6e,5F[jp

7$$!+Nec_**Fhip$\"+7')=%)**Fhip7$$!+'zQ#[7F[jp$\"+IAs%R#Fhip7$$!+Hcsd7

F[jp$\"+5]MECFhip7%7$$!+!Q&\\V7F[jp$\"+S3\"*yBFhip7$$!+mxA;8F[jp$\"*?q

;8&Fhip7$$!+Y!pCE\"F[jp$\"++k:UCFhipF[\\q-F]ip6&F_ipFd\\qFd\\qFa\\q-F$

6#7*F[]qF`]qFe]qF`^qFe^qFj^qFj]qF[]q-%(SCALINGG6#%,CONSTRAINEDG-%+AXES

LABELSG6$%\"xG%\"yG" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 163 "###########################

###########    Exercice 8.\n#la n\351phro\357de\nrestart:\nwith(plots)

:plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=magen

ta);\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords \+

has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6&-%'CURVESG6#7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!#=7$$!3[

H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-7$$!3WF]

t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$!3^$H-\"

pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4N!#@7$$!

3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^FN7$$!3a8

$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$!3;,jAjp

K:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV$4Hq]EF*

$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#GF*$!3=B,

FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$QN/\"*Hj

6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[Q\\KF*7$

$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF*7$$!3]S

>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3[;@8\"*=

**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3i/%Qt[,6

4$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373LBd^xr))F

-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI[F4*=F*$

!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)\\hRd#F*$

!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3OVDGF*$!3c

g:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-FF*$!3#)f

sVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*$!3Cm%yV9

Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*$\"37ndsP

o9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*y@F*$\"3i

37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G=1X:DF*$

\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#z(pFF*$

\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y@)f<\"y

2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3\"3ph;DN

(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3Ad4**e\\[

,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"3P00ZV!y

p.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3#=%GK+r!

=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$!3)[E$eI

W'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*7$$!3sHg

!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$!31B#)R&

\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF*7$$!3w

\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$$!3gQ,f

Mg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3=$p5Chh

U#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7jK>^MFF

*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/0tJ.CF*

$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!4#F*$\"

3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl+?F*$!3

oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*$!3tj[o

LEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!4Q,cA^&

GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f))F-7$$

!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"F*7$$!3

%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$$!3wgHL

!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a\\X$H/c

Y\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z-b))F-$

!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF-$!3ol8

+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$!3!\\n7

x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-$!31;.7

01A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!3LSm-zn

f,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'>\\!HRI

F*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%R3#F*7$

$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]%=\"F*7

$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=bT_F-7$

$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF%F=7$$

\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF=7$$\"

3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F-7$$\"

3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$$\"3In

'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*7$$\"3

qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$\"3mwf

F&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$\"3W]p

lLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$\"3U]j

U1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$\"3$pB

1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3amv5ZD'

f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3DL<cc6

\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwfGa1<`;

F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=#>e_CF

*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>e8kA!G

F*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)yKnFF*

$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig))oX#F

*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED@F*$\"

3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,+#F*$

\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F*$!3m

Yz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!3%GtU

yS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0j\\(4

z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"yRcR)3

v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1+=nCF

*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*7$$!3

kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$!3hw1

@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3aksftY

,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_md\"F-

$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^(F-$!

38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28F*$!3

!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!3W0d#

feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+$Hpy!

4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'RwQ](

\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!f/(o

\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#fAT

\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>kd<

G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F*$

\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*$

\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*$

\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv#

F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF*

$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R\"

F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-)H

fF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!=F

=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!*f

F-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA\"F

*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx\"F*

$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F*$\"

3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-MWEF*

$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF*$\"

3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*$\"3

\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*$\"3

oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$\"3[&

*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$\"3O.

h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!3$=UW

8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&Qzy+'

F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-7$F($

!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG$\"*++++\"!\"

)$\"\"!F_boF[bo-%%VIEWG6$%(DEFAULTGFcbo" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 130 "x:=simplify((3*cos(t) - cos(3*t)));\ny:=simplify((

3*sin(t) - sin(3*t)));\nsimplify((3*cos(t) - cos(3*t))^2+(3*sin(t) - s

in(3*t))^2);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,$*(\"\"#\"\"\"-

%$cosG6#%#t|irGF(,&\"\"$!\"\"*&F'F()F)F'F(F(F(F/" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"yG,$*&\"\"%\"\"\")-%$sinG6#%#t|irG\"\"$F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"#7\"\"\")-%$cosG6#%#t|irG\"\"#F&

!\"\"\"#;F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 167 "with(plots)

:p1:=plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=m

agenta):\np2:=polarplot([sqrt(16-12*cos(t)^2),t,t=0..4*Pi],color=red):

\ndisplay(p1, p2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 363 

363 363 {PLOTDATA 2 "6&-%'CURVESG6$7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!

#=7$$!3[H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-

7$$!3WF]t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$

!3^$H-\"pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4

N!#@7$$!3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^F

N7$$!3a8$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$

!3;,jAjpK:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV

$4Hq]EF*$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#G

F*$!3=B,FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$

QN/\"*Hj6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[

Q\\KF*7$$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF

*7$$!3]S>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3

[;@8\"*=**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3

i/%Qt[,64$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373L

Bd^xr))F-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI

[F4*=F*$!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)

\\hRd#F*$!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3O

VDGF*$!3cg:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-

FF*$!3#)fsVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*

$!3Cm%yV9Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*

$\"37ndsPo9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*

y@F*$\"3i37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G

=1X:DF*$\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#

z(pFF*$\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y

@)f<\"y2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3

\"3ph;DN(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3A

d4**e\\[,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"

3P00ZV!yp.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3

#=%GK+r!=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$

!3)[E$eIW'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*

7$$!3sHg!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$

!31B#)R&\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF

*7$$!3w\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$

$!3gQ,fMg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3

=$p5ChhU#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7

jK>^MFF*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/

0tJ.CF*$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!

4#F*$\"3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl

+?F*$!3oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*

$!3tj[oLEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!

4Q,cA^&GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f

))F-7$$!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"

F*7$$!3%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$

$!3wgHL!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a

\\X$H/cY\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z

-b))F-$!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF

-$!3ol8+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$

!3!\\n7x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-

$!31;.701A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!

3LSm-znf,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'

>\\!HRIF*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%

R3#F*7$$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]

%=\"F*7$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=

bT_F-7$$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF

%F=7$$\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF

=7$$\"3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F

-7$$\"3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$

$\"3In'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*

7$$\"3qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$

\"3mwfF&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$

\"3W]plLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$

\"3U]jU1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$

\"3$pB1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3a

mv5ZD'f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3

DL<cc6\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwf

Ga1<`;F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=

#>e_CF*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>

e8kA!GF*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)

yKnFF*$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig

))oX#F*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED

@F*$\"3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,

+#F*$\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F

*$!3mYz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!

3%GtUyS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0

j\\(4z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"y

RcR)3v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1

+=nCF*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*

7$$!3kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$

!3hw1@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3a

ksftY,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_m

d\"F-$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^

(F-$!38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28

F*$!3!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!

3W0d#feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+

$Hpy!4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'

RwQ](\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!

f/(o\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#

fAT\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>

kd<G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F

*$\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*

$\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*

$\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv

#F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF

*$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R

\"F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-

)HfF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!

=F=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!

*fF-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA

\"F*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx

\"F*$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F

*$\"3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-M

WEF*$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF

*$\"3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*

$\"3\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*

$\"3oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$

\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$

\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!

3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!FjaoFfao-F$6$

7as7$$\"\"#FjaoFiao7$$\"3_\"39Q^!HE@F*$\"3#G)4hm4JufF-7$$\"3?<T%zlrq@#

F*$\"3mZrz'=)=$>*F-7$$\"3AW`#QaonG#F*$\"3qqT2ol&eG\"F*7$$\"3Nx/q>'\\kI

#F*$\"3P$ftm%*G'3:F*7$$\"35Q81X!orI#F*$\"3l0uDf\\JS<F*7$$\"3/))yX1T%fG

#F*$\"3Euc[))Q#y(>F*7$$\"37GfvXPeSAF*$\"3\"Q$yoG\"*p<AF*7$$\"3w\\&3]iF

52#F*$\"3!=EPt!3q#p#F*7$$\"3-Y&3)*egez\"F*$\"3!\\]p\"=!R78$F*7$$\"33@&

3l`#p@;F*$\"3nPrP#\\OlK$F*7$$\"3Ci(e]p'4D9F*$\"3:&)Hm1#Q?]$F*7$$\"3kV0

@<XX37F*$\"3-l!))o<:Zl$F*7$$\"3yzM(p>yeu*F-$\"3yQ9;)4>>y$F*7$$\"3![[#)

zJY:X(F-$\"3O]:7w$f^(QF*7$$\"3A_OsS_Mk]F-$\"3**R!=+K'>VRF*7$$\"3#ofhxS

EPh#F-$\"3#*om;5s+&)RF*7$$\"351+T^%\\GI\"F=$\"3qz3roG'***RF*7$$!3kSpY9

6^UCF-$\"315P(4a7p)RF*7$$!3ypjo&G@C)\\F-$\"3)*H_]&\\T]%RF*7$$!3s7FXWuV

buF-$\"3yW=dE_-vQF*7$$!32=.FIY%)G)*F-$\"3-N**QQ?*zx$F*7$$!3)\\IH!RFf97

F*$\"3)*Qg(3!e)3l$F*7$$!3?N`zH;CH9F*$\"3Ge,_wgt)\\$F*7$$!3(=l'4o*ySi\"

F*$\"3(G]Nk1WTK$F*7$$!3q6:ST<y'z\"F*$\"3d8(3Jtz+8$F*7$$!3sB\"*pL;Ho?F*

$\"37Wvl)p_$)p#F*7$$!331\"\\w-etB#F*$\"3+`v^vL)3B#F*7$$!3]PIma)pZG#F*$

\"3yFH>?RB')>F*7$$!3m5UW)>:qI#F*$\"3rXHDjK\"Ru\"F*7$$!3]Bm,d0S1BF*$\"3

o;TZ4^f2:F*7$$!3%)Q\"=w-#3'G#F*$\"39N\">2_f0G\"F*7$$!3yGM9d'G]@#F*$\"3

D:3))f'G36*F-7$$!3-G_(RM(=B@F*$\"3u!**Rm^eD(eF-7$$!3XSw`)z0Y.#F*$\"3WU

-(Gh_&\\FF-7$$!3Jm&*G_G++?F*$!3AeK(RfM%)Q#FH7$$!3Pjg@HI2O?F*$!3tf#*=()

\\h7GF-7$$!3d-\\]!**ee7#F*$!3-Zds3T:gfF-7$$!37w39/;7DAF*$!3&[qz6/Fa_*F

-7$$!3sl9X\"\\pbH#F*$!3AwLP'H)Qi8F*7$$!3q\"HO@DadI#F*$!3%o7:$H;+q<F*7$

$!3Q8L<KF2YAF*$!3'z[iNu'[%>#F*7$$!3WNh!\\$)p12#F*$!3=`^r0@W$p#F*7$$!3m

Y&=AR6!z<F*$!3/!o_x*)z@:$F*7$$!3Kz=,=VwZ9F*$!35h&GrK(y$[$F*7$$!3)y$)*)

oag=0\"F*$!3X$3GhzTPu$F*7$$!3s;&e5Z%)G)zF-$!3o*=UaT5h&QF*7$$!3'e,VjGhB

K&F-$!3#[[sZ(y<PRF*7$$!3Yq7!Gv`\"yDF-$!3KOP4DQT&)RF*7$$\"3-7qz5+Bn?F=$

!3;Oog;l!***RF*7$$\"3a)G%=&)Q\\qEF-$!3qu(pAjYV)RF*7$$\"3Eh:50qC,^F-$!3

<p&p#[[NURF*7$$\"35EW]Et5puF-$!3%obziK`X(QF*7$$\"3a_SAKmJX(*F-$!3)y4I.

aX>y$F*7$$\"3p1K6&e30@\"F*$!3Ex(Q6sOMl$F*7$$\"3QokbS0\"*G9F*$!3Kvv%yT+

!*\\$F*7$$\"3xEzx&)=%oi\"F*$!307/?VaO@LF*7$$\"39D-ln_'=!=F*$!3l4WgqXlB

JF*7$$\"3E#Q$p?yUl?F*$!3nOB!owFUq#F*7$$\"3yqNrQ_NKAF*$!3%*y0)fWB2D#F*7

$$\"3+\"\\0[-R8G#F*$!3L(H'H&)eo4?F*7$$\"3c1MilZs0BF*$!3]2Hc\\<bq<F*7$$

\"3J()[e$GMwI#F*$!3j4:$Qsko`\"F*7$$\"3+f?d'f))**G#F*$!3?&40`a8=J\"F*7$

$\"3[8$o!eBc>AF*$!3;&y=*)>IYH*F-7$$\"3q$)e:*fTb7#F*$!3#zXF$yJu\\fF-7$$

\"3\\00Fy`BP?F*$!3GJ#*RzW\">'GF-7$$\"3a_>DQp2+?F*$!3M)*\\5&**)eS7F=7$$

\"3N(pZyNCO.#F*$\"3$HR/-/?oq#F-7$$\"3(=b-*)pbR7#F*$\"3)Qoe%[Au(*eF-7$$

\"3)[B58e-f@#F*$\"3S3(ftwnf9*F-7$$\"3mKvw_;o'G#F*$\"3!Q+\"zp==&G\"F*7$

$\"3z?Hz`Gr2BF*$\"3o^'**\\Bajs\"F*7$$\"3MW(>8i?rC#F*$\"3!3(>%)3c$**=#F

*7$$\"35t#*edYA%3#F*$\"3Y]o\"[H#)[m#F*7$$\"3D-R&H#*3h\"=F*$\"3U(p-(*o*

R0JF*7$$\"3y$*eA7o[[;F*$\"3IP<;]lE*H$F*7$$\"3c*G)=>3,f9F*$\"35cXw3^buM

F*7$$\"3u\"\\b!Rb&)\\7F*$\"3^Vi1e)f$GOF*7$$\"3%*[,\"e_7O-\"F*$\"3w,wAu

\"=\"ePF*7$$\"3ON4H%y#=7zF-$\"33'=\"3'oI(eQF*7$$\"3c1nH9p8&[&F-$\"30o1

\\\"Q=K$RF*7$$\"3e'4iswQi)HF-$\"3wC93'[4/)RF*7$$\"3a^_=c;(4[%F=$\"3cBR

pF2c**RF*7$$!3E6A\"G&)RbP#F-$\"3uGwm-Bi()RF*7$$!3?,$oS)eog^F-$\"3TA>\\

Wf)4%RF*7$$!374o$Q+wC'yF-$\"3aX^&e.d0'QF*7$$!30/Qog&)zV5F*$\"37qaMA]*y

u$F*7$$!3ij(y=.PCY\"F*$\"3%)\\bv/)=<Z$F*7$$!3<,ns[m#z!=F*$\"34vi%>2Kf6

$F*7$$!3yy#QX8*[!3#F*$\"3?ETOmC&Gn#F*7$$!3G:<#eGJhC#F*$\"3/M8c#\\LU>#F

*7$$!3CM=-B[X1BF*$\"3]^xnj+?c<F*7$$!3!4_([_&eGH#F*$\"3o(o]ozynL\"F*7$$

!3.x)f/)3L<AF*$\"3)z*Rx8@p.#*F-7$$!3`N7OdQ+:@F*$\"3`Fl5W>c/cF-7$$!3IPv

\"HcYP.#F*$\"3nnUS&*e;7FF-7$$!3i*G$QuZ2+?F*$\"3[<%QLk:IA\"F=7$$!3,2,gI

kjI?F*$!3'R\"Qx5`utDF-7$$!3-Sk:h5U9@F*$!3gk%[2')zae&F-7$$!38e&>hXjI@#F

*$!3J=lsUxHK!*F-7$$!3/>Q2!*=h)G#F*$!3x)\\O85y/I\"F*7$$!3Q(>9BE>sI#F*$!

393AsB.8E:F*7$$!3&*)=2-cPiI#F*$!3cxaF(>U1w\"F*7$$!3[`N'R\\mEG#F*$!3$zu

^>J(z+?F*7$$!3KN6!)z6KMAF*$!3,a*>SL6IC#F*7$$!3_(R[\"3t!p1#F*$!3iWOf)z(

>,FF*7$$!30(\\-Q-V4!=F*$!3)Hl8*yO#[7$F*7$$!3If]sRz))G;F*$!3x*o/)p;I>LF

*7$$!3mT=E*QbYV\"F*$!3yW!\\sa*R%\\$F*7$$!3lmRt\\Wb?7F*$!3e%R^)\\29ZOF*

7$$!3c'HID!fC$*)*F-$!3ch+Q?c\"\\x$F*7$$!3wPy0,6\\huF-$!3'f=2lO;[(QF*7$

$!3SFeVCU$\\#\\F-$!3;e/'oU<j%RF*7$$!3m&>o/?d)=BF-$!3'RweIW2#))RF*7$$\"

3*3GM.Q_/?$F=$!3-q]xDfx**RF*7$$\"3yH/7'*o\"=u#F-$!3?*GC%zi\\$)RF*7$$\"

3Wy@]xy\"38&F-$!31T&*H/fnTRF*7$$\"3cG%GBVn'euF-$!338o\"3\"Q\"\\(QF*7$$

\"3e+:zCY.)p*F-$!3)*=h!>BlTy$F*7$$\"3G=ga%RfA@\"F*$!3eB*)[TYM_OF*7$$\"

3\"H;P:E_hV\"F*$!3i=cK)y&>$\\$F*7$$\"3![)>2=]NQ;F*$!39s!)=fXo4LF*7$$\"

3'fPmnB`i\"=F*$!3-x(*y+G@0JF*7$$\"3)4E;h2$)y1#F*$!3ku$4*)Q$>*p#F*7$$\"

3j\"zv[#**\\HAF*$!3Imk3)[R<E#F*7$$\"397:#fB7\"zAF*$!3i&)Q`;<7C?F*7$$\"

3*\\j3>y=ZI#F*$!31CLL0'R\")y\"F*7$$\"3(z6(e'R,$3BF*$!3g]Eofm?d:F*7$$\"

3K[)3)[ff#H#F*$!3b<\\384TM8F*7$$\"3gseZ0*R?A#F*$!3_J-o]ir'R*F-7$$\"3kE

.#eCDc7#F*$!3M%yXyy'[_fF-7$F_bo$\"3oEo\"=bl\"G6!#D-Fcao6&FeaoFfaoFiaoF

iao-%+AXESLABELSG6$Q!6\"Fi[r-%%VIEWG6$%(DEFAULTGF^\\r" 1 2 0 1 10 0 2 

9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "xp:=diff(3*cos(t) - cos(3*t)

,t);yp:=diff(3*sin(t) - sin(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "

6#>%#xpG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F

(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ypG,&*&\"\"$\"\"\"-%$cosG6

#%#t|irGF(F(*&F'F(-F*6#,$*&F'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 30 "xs:=diff(xp,t);ys:=diff(yp,t);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%#xsG,&*&\"\"$\"\"\"-%$cosG6#%#t|irGF(!\"\"*&\"\"*F

(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&

\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "simplify(xp);simplify(yp);

simplify(xs);simplify(ys);simplify(xp^2+yp^2);\nsimplify(u*ys-v*xs);s:

=simplify(sqrt(xp^2+yp^2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"

\"'\"\"\",&*&\"\"#F&)-%$cosG6#%#t|irGF)F&F&F&!\"\"F&-%$sinGF-F&F&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%#t|irG\"\"#F&

-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$cos

G6#%#t|irGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%#t|irG\"\"#F

&F&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-

%$sinG6#%#t|irG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,***\"#O\"

\"\"-%$sinG6#%#t|irGF&%\"uGF&)-%$cosGF)\"\"#F&F&*(\"#7F&F+F&F'F&!\"\"*

(F%F&%\"vGF&)F-\"\"$F&F2*(\"#IF&F4F&F-F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"sG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 10 "int(s, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&\"\"'\"\"\"-%$cosG6#%#t|irGF&!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 24 "solve(xp=0);solve(yp=0);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,$*&\"\"%!\"\"F#\"\"\"F),$*(\"\"$F

)F'F(F#F)F),$*&F'F(F#F)F(,$*(F,F)F'F(F#F)F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(\"\"!F'" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) - cos(3*t),t=0,5);taylor(3*s

in(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"

\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"\"\"&" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - cos(3*t),t=Pi,5);taylor

(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++,&%

\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"%F/-%\"OG6#F&\"\"&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%#PiG!\"\"!\"%\"\"$-%\"

OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "x:=3*cos(t) \+

- cos(3*t);y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,y);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(

F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y1G,

&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F

(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 20 "evalf(x1);evalf(y1

);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+iN@99!\"*" 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 60 "simplify(3*cos(t) - cos(3

*t));simplify(3*sin(t) - sin(3*t));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$!\"\"*&F%F&)F'F%F&F&F&F-" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%\"\"\")-%$sinG6#%\"tG\"\"$F&F

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "plot([x,y],t=0..4*Pi);

plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"#F)7$$\"3o#e#[q66RF!#=$\"

3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(3e#F27$$\"3Ya\\5T2Y#z&F/$

\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@vaFF27$$\"3%=$\\!=7cvz'F/$

\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ2GF27$$\"3+\\#Q*3(>wY(F/$

\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJGGF27$$\"3J0kF/T!*R\")F/$

\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6GF27$$\"3!3S>yI4W\"))F/$

\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^:b^FF27$$\"3N#*Q88r;E)*F

/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.y7,D\\#F27$$\"3j'ys9<(><

6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='fh/fFt/#F27$$\"3c#)H3^qX

^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:.=T0^V\"F27$$\"33XyJQ]#3

Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3yHj\"Ru&[gvF/7$$\"3!QPxJ8

,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$\"3wEg>N/Fa>!#>7$$\"3#)fA

vtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"F2$!3im)>O.O$RuF/7$$\"3E-

D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3w0F(\\@KoW\"F27$$\"31]im>

F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3SfVS)fqE0#F27$$\"3!G]BEle_-

#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4oEA]$\\#F27$$\"31-qqW3Me@

F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\FF27$$\"3Q7V6$=#*zD#F2$!3

YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4GF27$$\"3\\&=>(3kUCBF2$!3

&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF27$$\"37!4T\\S6=R#F2$!3ld-

5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$\"3GE+yrr9gCF2$!3kX<(>pGgy

#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"3')H%Q?#3liDF2$!39JHK$o$Rw

EF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3uO!)Q6turGF2$!3'z]/@+-;?#F2

7$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:'3ns+$F2$!3E!R*=,z2`?F27$$

\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-vIF2$!3l%G:vCHK,#F27$$\"3)f

RAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJF2$!3>#y'QyU++?F27$$\"3[`v

!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F2$!3oEHR*y/V,#F27$$\"35Am*

[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3I;0]%G#Qb?F27$$\"3-D-))37!

pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\KNklU1AF27$$\"3!yU;Dl3sn$F

2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[do:@(p#F27$$\"3iNN>!\\\"H'z

$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=sAI$e$)y#F27$$\"3)**3K!4H$e

&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(R]n8#GF27$$\"3)QkqyKu`\"RF

2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[3&**)f#GF27$$\"318!RQ$[<')

RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::+mG)y#F27$$\"3y\"Q2)R`(p0%

F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#*QEF27$$\"3C>Tu^jd)>%F2$!3

kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw?F27$$\"3e!eNOh&[QWF2$!3&)

fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"F27$$\"3kFz7m8-yXF2$!3u)Q'

otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$\"3gv-i=rb<ZF2$\"3@o#=D#R

\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$\"3Bs$**H!*p5%[F2$\"3E\\D

R!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F27$$\"3')o%yto#ek\\F2$\"37

I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw\"F27$$\"3C\"elvy&4+^F2$

\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\"))H#F27$$\"3i$p_x))3cB&F2

$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=r;(*))\\k#F27$$\"3Cyu=0%

\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!4O*)*)\\>Ey#F27$$\"3bq[!

Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"3o\\/DTuoAGF27$$\"3ujAiA

**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$\"3,'o\"fbTzCGF27$$\"39`

U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$\"3-4(p6*=Q\"z#F27$$\"3U

ViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$\"3913c&[jvo#F27$$\"3)RA

I!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$\"3h@F%))=_e?#F27$$\"3)R

ps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2$\"35rNAC6@d?F27$$\"3YzZ

K)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"3(3(R!)G]%e,#F27$$\"3xOG

4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2$\"3(>W+NT:,+#F27$$\"3%z

/&)fo9;J'F2$\"3mlhDmDU-?F27$$\"3!4B$*pqYiM'F2$\"3%=n5o))y=,#F27$$\"3'Q

T,!G(y3Q'F2$\"3O,qe_oLG?F27$$\"3%of4!\\2^:kF2$\"3S&>QG,R:0#F27$$\"3yif

-\"zuZ['F2$\"3N\\[8.\\h;@F27$$\"3qGB/L)QSb'F2$\"3e@lOoq)H?#F27$$\"3[+*

*zTq@&z'F2$\"3'p:g@Ue0e#F27$$\"3#*yw)*4oLgoF2$\"35n#oP%)GSn#F27$$\"3Md

a<ylXDpF2$\"3Gvr(*>hv]FF27$$\"3+Z$pAY;!epF2$\"39pdi$)*G2y#F27$$\"3yNKO

Yjd!*pF2$\"3)p([l'=SS!GF27$$\"3aCrXIi8BqF2$\"35u53N*R*>GF27$$\"3?95b9h

pbqF2$\"3$='*>>hGx#GF27$$\"3;_p!3mL$*3(F2$\"3<VQ7jbdEGF27$$\"3+\"*G127

(H7(F2$\"38)H<WbWa\"GF27$$\"3%)H)=Lv3m:(F2$\"3U9*4KzzPz#F27$$\"3ooZd*H

Y->(F2$\"3#p_/F<76w#F27$$\"3[Xm3#R@vD(F2$\"3ya-MexNhEF27$$\"3HA&)f%['z

CtF2$\"3eiU#H\"*\\V^#F27$$\"3IgBnP?h!R(F2$\"3-&*p&*=^hCBF27$$\"3W(>Y2f

FkX(F2$\"3waU4'*z%34#F27$$\"3cM+#Q9VA_(F2$\"3G)yI0%z$f\"=F27$$\"3esQ*o

pe!)e(F2$\"3vB(G3X*>/:F27$$\"3O(\\l'G'Q<l(F2$\"3i)>4er%ys6F27$$\"3:ArV

g&=ar(F2$\"3_g;:@'3==)F/7$$\"3%pu3A\\)4zxF2$\"392%[QTT?Z%F/7$$\"3sr.)R

UyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3]*z!)e`J'fNF/7$$\"3)3&G=Q)

*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3gJ\"yQ-)fl6F27$$\"3/I`Q_7g

D\")F2$!36yzPm[]K:F27$$\"3S')Hd(plED)F2$!3_yfy]\">_4#F27$$\"3aW1wU,tz$

)F2$!3GFcK/4c0DF27$$\"3GZ41^VcZ%)F2$!3#ozY*pV/cEF27$$\"3B[7Of&)R:&)F2$

!3K>\"[i;X%eFF27$$\"3[+9^jcJ\\&)F2$!3S2'z#Gs6#z#F27$$\"3'4bhwwKKe)F2$!

345=%*opd9GF27$$\"3X,<\"=()\\rh)F2$!3'*ysU\"3+j#GF27$$\"3q`='f(p1^')F2

$!3cK)yG=_y#GF27$$\"3AcZR84!=o)F2$!3(>u'\\6g,@GF27$$\"3xew#3&[`7()F2$!

3KYL?!4(*o!GF27$$\"3Jh0E)yoKu)F2$!3o;2!fOygy#F27$$\"3%QY$pDF+u()F2$!3#

\\*on2N=fFF27$$\"3\"*o#f0gqa$))F2$!3Ufy-u!H)*o#F27$$\"3?s]Uv%Qp*))F2$!

31%[%[!f8Wg#F27$$\"3[[<^n4ul\"*F2$!3mfn-W*op=#F27$$\"3xC\"3n^r*G#*F2$!

3\\)\\?Dd*H5@F27$$\"3/,X!f1-AH*F2$!3C[G*\\aI<0#F27$$\"3=*o-0M<QK*F2$!3

X)e\"[PDCI?F27$$\"3Kx35:EVb$*F2$!3nea%))G^V,#F27$$\"3Wl!*p*)y/(Q*F2$!3

:OK^\"4kU+#F27$$\"3\"=D(HkJm=%*F2$!3+@Smn@6+?F27$$\"3'4mzdB5<X*F2$!3A4

vxKV<-?F27$$\"3Mo?E2tv%[*F2$!3TmE!4b]2,#F27$$\"3rvWuyV!y^*F2$!3u0Ek-!>

d-#F27$$\"33$)oA]9&3b*F2$!3ef#Ghamo/#F27$$\"3%yp\">$fXph*F2$!3[rf/GOS1

@F27$$\"3O9l:O(RIo*F2$!3kTt\"o\"\\$f=#F27$$\"3p/nyeh^T**F2$!3ID@0vbs(e

#F27$$\"368BQPm\"4+\"!#;$!3W<:/_'3No#F27$$\"3wbf))e;o25F\\^n$!3)\\#eLo

/SgFF27$$\"33xxjpT165F\\^n$!3#RMi7Q7%*y#F27$$\"3S)f*Q!oYW,\"F\\^n$!3S0

ymEa&4\"GF27$$\"3s>99\">Hy,\"F\\^n$!3,['eKB3U#GF27$$\"3/TK*=q67-\"F\\^

n$!3F2jw@6TGGF27$$\"33%=o<YpW-\"F\\^n$!3<aZxb\"fK#GF27$$\"3$p7V;AFx-\"

F\\^n$!3s;u%R!\\_3GF27$$\"3zp!=:)\\)4.\"F\\^n$!3/u.QrPt$y#F27$$\"3#G,$

RTFCM5F\\^n$!3'o(*)*RP*[[FF27$$\"3a)*G9h#e2/\"F\\^n$!35m\"45Esak#F27$$

\"3U%y#*3yts/\"F\\^n$!3c.H$QW;!)\\#F27$$\"3c6W*3%o$R0\"F\\^n$!3poCXwpE

,BF27$$\"3oQg*3!**fg5F\\^n$!3#o'4o*QR'f?F27$$\"3#em(*3'HEn5F\\^n$!3#[^

P;>2jx\"F27$$\"3'HH**3-ER2\"F\\^n$!3SrJI(zDfX\"F27$$\"3E++S2R`!3\"F\\^

n$!3\"[z@`g&\\26F27$$\"3S22!RzTr3\"F\\^n$!3o<$RbY\"HatF/7$$\"3s99S!o\\

P4\"F\\^n$!3[*>.$)zn[Z$F/7$$\"3.A@!pcd.5\"F\\^n$\"3**>rC[Fd+[Ffr7$$\"3

@GxKG&Hk5\"F\\^n$\"3?TnHFT12TF/7$$\"3QMLv*[,D6\"F\\^n$\"3;,$)eL3uewF/7

$$\"3cS*y6Xt&=6F\\^n$\"36`/Vl`326F27$$\"3uYXg7akC6F\\^n$\"3,3Q!otO$G9F

27$$\"3v'y=cc/;8\"F\\^n$\"3%*)))zKmV]w\"F27$$\"3xEIj=PcQ6F\\^n$\"3Sg1b

rRch?F27$$\"3ymskrG_X6F\\^n$\"37bnZ\"prDJ#F27$$\"3)p]hY-#[_6F\\^n$\"3M

QyU7V]9DF27$$\"3o3\"ySP1(e6F\\^n$\"3SYpT4Y7_EF27$$\"3A5Z\\B2$\\;\"F\\^

n$\"3!ydgnr<#\\FF27$$\"3;6I?)*G/o6F\\^n$\"3]_N(=>IHy#F27$$\"3#>J6H2b6<

\"F\\^n$\"3.X'y6i$42GF27$$\"3o7'>wCnU<\"F\\^n$\"3'GOp#z,0AGF27$$\"3i8z

KA%zt<\"F\\^n$\"3:$\\T[Z2#GGF27$$\"3C'3!o\\wp!=\"F\\^n$\"3/5BEd!4c#GF2

7$$\"3')eA.xe,%=\"F\\^n$\"31HD\\+3=9GF27$$\"3IJWQ/TL(=\"F\\^n$\"3g@4&p

NGYz#F27$$\"3#RgO<L_1>\"F\\^n$\"3kG5n'3;xw#F27$$\"3)*[4W'y)G(>\"F\\^n$

\"3k$H.*)Q8^p#F27$$\"3A%HX6CDR?\"F\\^n$\"3&=@)pw!RLg#F27$$\"3!ooBp(HLH

7F\\^n$\"3)p*)4\"fN+1AF27$$\"3+++#*eqjc7F\\^n$\"3y,++++++?F2-%'COLOURG

6&%$RGBG$\"#5!\"\"F(F(-F$6$7]t7$F(F(7$$\"3qck?EzxZoFfr$\"3=]H,7tT\"G\"

!#?7$$\"3M\"HT_eb&p8F/$\"3>f#H.&H%z,\"Ffr7$$\"3;P>'yPLV0#F/$\"3/'QmbQO

aR$Ffr7$F-$\"3x#3-%pj\"p\"zFfr7$$\"3;4rAiTvIRF/$\"3'>EX\\%G#yC#F/7$F4$

\"3F.vJ8ts4ZF/7$F>$\"3pWnwagLN()F/7$FR$\"35d:o+C\\#R\"F27$F`o$\"3!)>Uz

hR<#*>F27$Fjo$\"3kzVcj*y4h#F27$Fdp$\"3]plg'\\>'yJF27$F^q$\"3j\\\"3.IXA

j$F27$Fcq$\"3%*))*HWUwzy$F27$Fhq$\"3@*H\\qiKI!RF27$$\"3i\"\\i%4@=u9F2$

\"3zG$[\\G)HWRF27$F]r$\"3WncV+mKuRF27$$\"3>cA*o:?k`\"F2$\"3)*HegfX\"H*

RF27$Fbr$\"35'>'QYj$***RF27$$\"3?*pzr7h(*f\"F2$\"3WU$=\\qo\\*RF27$Fhr$

\"3k*Rq_4'exRF27$$\"3U?[K?]?k;F2$\"3!y?*RsY\"z%RF27$F]s$\"3*)>irL&ph!R

F27$Fbs$\"37<%)*3w]xy$F27$Fgs$\"3<RT\\,htDOF27$Fat$\"3A(fE)fRRtJF27$F[

u$\"3\">Y7'oiE4EF27$Feu$\"3#)3pd\"Rm(**>F27$Fiv$\"36(HkzIq!39F27$F]x$

\"3=yH))en)4x)F/7$Fgx$\"3-B:n<%y(oYF/7$$\"3Q,F8]pO^FF2$\"3]%*4M%>p<?#F
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\\\\o7$F^\\l$!3<#oHa*f$\\-\"Ffr7$Fc\\l$!3'f+lr'*R$*Q$Ffr7$Fh\\l$!3ISOA

acHpyFfr7$$\"3sgGp))R2YNF2$!3zUtNEv*zV#F/7$F]]l$!3@!32s#Ri<`F/7$Fg]l$!

3[U*3+-=6.*F/7$F[_l$!3=&>p*H2Al8F27$F_`l$!3'=k'[^\"pJ*>F27$Fi`l$!32sU&

\\,&)>k#F27$F^al$!3G0*RBFv(\\JF27$Fcal$!3KFeX'4P\"pNF27$Fhal$!3]TJvpo(

fv$F27$F]bl$!35SrS'*p!G*QF27$$\"33:5D/`!Hh%F2$!3.#oSB$)f4%RF27$Fbbl$!3

)>_$p@@-vRF27$$\"3;)=(\\!=tEo%F2$!3=`;\"eb/Z*RF27$Fgbl$!3;n*zXuR)**RF2

7$$\"3K\\]r9`V[ZF2$!3)GkPu()4A*RF27$F\\cl$!3kc^wjn>tRF27$$\"3_)f/pq\">

5[F2$!3hfH(*3r#H%RF27$Facl$!3@JyL$R-;!RF27$Ffcl$!350(e[$p&py$F27$F[dl$

!3j>w&f=*GKOF27$Fedl$!3%*)*oA&>7Q<$F27$F_el$!3#3#fmJ4y*f#F27$Fiel$!33P

VJg&pw+#F27$F]gl$!3Ic1#o'>jJ9F27$Fahl$!3JGLilajO!*F/7$F[il$!3k4,ksQ^7

\\F/7$$\"3yIu'4=7m)eF2$!35!QoXrW^I#F/7$F`il$!3)G_')o&QPMyFfr7$Feil$!3,

ENTR:ZNMFfr7$Fjil$!3;_(e(z1!p2\"Ffr7$Fdjl$!34ax2x_gW:F\\\\o7$F^[m$!3At

LV\\&H^a*!#C7$Fh[m$\"3@*o\"zaB7,5F\\\\o7$Fb\\m$\"3)HgEZ&3D(=*F\\\\o7$F

g\\m$\"3Jxg`eD!4@$Ffr7$F\\]m$\"37?[&*=;:hwFfr7$$\"3996UPziumF2$\"3\"fv

&\\#fk8A#F/7$Fa]m$\"3y'o-[$H]/ZF/7$F[^m$\"3w)>*eOpa(f)F/7$F__m$\"3E%p$

4ip*)f8F27$Fc`m$\"3#G)[W(4b\\&>F27$F]am$\"3)p]Cx\"y*Gd#F27$Fgam$\"3f6P

VM$>_8$F27$Fabm$\"3;]a*HicGf$F27$Ffbm$\"3!4'zPfHPgPF27$F[cm$\"3y>T`xY3

')QF27$$\"35MHKE&esu(F2$\"3A%3D%=O6KRF27$F`cm$\"3o%z\")\\'\\YmRF27$$\"

3yfX4e%Q4\"yF2$\"3a?B`<d*)))RF27$Fecm$\"3?*H\\O)pC**RF27$$\"3u\"*4`x78

yyF2$\"35@Vae>]'*RF27$Fjcm$\"37Y74Y0!)yRF27$$\"3wJAj%)p$)[zF2$\"3Y:07!

Q(HYRF27$F_dm$\"3YDV^agF**QF27$Fddm$\"3wXXjA#QMw$F27$Fidm$\"3W'y>$*)R)

fd$F27$F^em$\"3*>%=4sBvIJF27$Fcem$\"3e*\\')eX'R)e#F27$F]fm$\"3wv&3I+$f

l>F27$Fagm$\"3S,=>:W#\\O\"F27$Fehm$\"3sVm\\d&QJ*))F/7$F_im$\"3(eFze\"4

&36&F/7$$\"3Z4%o9sR8.*F2$\"3KQ#)\\0\"GPD#F/7$Fdim$\"33)RkmZtEs'Ffr7$Fi

im$\"3w9x#>]5e%HFfr7$F^jm$\"3ZzH%y14#R#*F\\\\o7$Fhjm$\"3\"y6QJTh1L\"F

\\\\o7$Fb[n$\"3Q%[/!R')HX\"*F_[p7$F\\\\n$!3(=)>@+wc:')!#@7$Ff\\n$!3Au+

lZ.._zF\\\\o7$F[]n$!3#*eY=nDe'y#Ffr7$F`]n$!3%*4&RMGRQm'Ffr7$$\"3U5;ZZz

F7)*F2$!3u5wQxDEe@F/7$Fe]n$!3I-D%HKBN#[F/7$F`^n$!3;F$y&[#eu$*)F/7$Fd_n

$!3C&))fn/cCU\"F27$Fh`n$!3SEq)H3#f.?F27$Fban$!3*3&4r!z0:g#F27$F\\bn$!3

=_4[1f`mJF27$Ffbn$!3P&>$*[eR1i$F27$F[cn$!3eAYfO$*R(y$F27$F`cn$!3))z=4[

\"R$3RF27$$\"3'41^rtX/4\"F\\^n$!3AtP$G\"pU]RF27$Fecn$!3!fiXi\"=!)zRF27

$$\"3Yo<lBO0(4\"F\\^n$!3we%y7&*Ri*RF27$Fjcn$!3e?Vr\")eh**RF27$$\"37D\\

hZNR.6F\\^n$!3QG![94y6*RF27$F_dn$!3%40)*4]U<(RF27$$\"3IJ0/4bY46F\\^n$!

3\"yA\"G9VVTRF27$Fddn$!3rJ_&=a[/!RF27$Fidn$!3G-)f(zLc(y$F27$F^en$!3]^k

kR-(fj$F27$Fhen$!3%H%42pLjkJF27$Fbfn$!3%z@XTJBEd#F27$F\\gn$!3.H%\\*4n*

3+#F27$F`hn$!3n'4/Y>wZW\"F27$Fdin$!3dE*4+,&o8#*F/7$F^jn$!3Ks*R')p,>4&F

/7$$\"3g!\\M!4\"Hm@\"F\\^n$!3%4\"oiZD\\jBF/7$Fcjn$!3W3&zhwqN%yFfr7$$\"

3>lFU(**ehB\"F\\^n$!3KAR[^pijLFfr7$$\"3SV=#z,&)HC\"F\\^n$!3UI=R[9L35Ff

r7$$\"3i@4UQ5\")\\7F\\^n$!3E8+VN?Ep7F\\\\o7$Fhjn$!3Y*pub!pNw<!#K-F][o6

&F_[oF(F`[oF(-%+AXESLABELSG6$Q\"t6\"Q!F^[q-%%VIEWG6$;F($\"+iqjc7!\")%(

DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Cur

ve 1" "Curve 2" }}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 

"6%-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z

,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKh

gG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3Kq

VG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0

<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF

'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30

(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*

HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[

j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=

Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.m

KuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4

'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(

y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF

/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$

$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=

g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3ac

Q0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%

))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;

x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,

AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?

F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk

?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!

3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[

3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es

>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>

F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!

3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[

5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"

F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*

Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OW

nSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py

$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7

$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$

\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F

/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/

7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#

\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3m

u*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3M

s*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z

#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=

i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ

%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8

c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'

Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@

6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)

\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?ID

z%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"

3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%y

Dz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3

A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=

='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>

\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*

G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4

c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%

eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF

/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/

$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/

$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$

\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"

3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$

!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR

<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"f

u$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F

/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$

!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O

4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8

ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\

26F/$!3[U'RXR*R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$

F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%

F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3

azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#

>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)

3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1

)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F

/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$

$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3

i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3

aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3

q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-

%%VIEWG6$%(DEFAULTGFj^n" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "

restart:with(VectorCalculus):" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "Ar

cLength( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"#C" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)

):\nCurvature( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)> ):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 12 "simplify(%);" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"\"\"\"\"$F&*&F&F&-%$sinG6#%#t|i

rG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############

###########################################################" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Rep\350re de Frenet\nrestar

t:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%#t|

irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),t):v:=diff(3*sin(t) - s

in(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF'!\"\"*&F&F'-F)6#,$*&

F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F," }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(u/l),simplify(v/l)];

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&\"\"#\"\"\")-%$cosG6#

%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simplify(u/l)];" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-%$sinG6#%#t|irGF)-%

$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=subs(t=t0,y);\nu0:=

subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:=\nplot([x,y,t=0..

4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*&\"\"%!\"\"%#PiG\"

\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&\"\"$\"\"\"-%$cosG

6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF

(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F/*&F'F(-F*6#,$*(

F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#v0G,&*&\"\"$

\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6#,$*(F'F(F.F/F0F(F

(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords h

as been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 257 "b1 \+

:= arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.05, relative], head_le

ngth=[0.1, relative], color=red):\nb2 := arrow( <x0,y0>, <-v0,u0>,leng

th=[1],width=[0.05, relative], head_length=[0.1, relative], color=blue

):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*

7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek

\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[

MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0i

z4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3

C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*

[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wR

l7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]

1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?L

Q4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjK

I!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$*

**RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!R

F/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi

$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$

!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3

*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP

#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=

eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([

]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\

Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/

$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb

?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!

3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yo

sR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z

&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n

\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$

$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=

5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&y

V:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!

3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)

*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg

,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF

/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$

\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7

$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7

$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"

3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3y

SMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W

$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59

976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[

-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`q

d\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')G

Sn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>S

S!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa

\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDx

NhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:

YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"

ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N

?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\

OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N

*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI

\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Y

w'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b

\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W

/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF

/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!G

F/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o

#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$

\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3

JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/

$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3

'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SC

U^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/

bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/

7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U

`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#

G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmD

fX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF**Gat

F=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F

2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$

!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`

*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx

9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=

BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*

3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/

7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"

3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d

$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)

*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5

!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99Fi^n7$$\"+CrU.GFi^nFj

^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF`_n7$$\"+CrUGGFi^n$\"

+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNOGRIDG-F\\^n6&F^^n$\"*

++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb_nFf^n-Fc^n6&7&7$Fh_n

$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^nFban7$FeanF_an7%7$Fea

n$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9Fi^nF_`n-F\\^n6&F^^nF+

F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+AXESLABELSG6$Q!6\"Fjb

n-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFccn" 1 2 0 1 10 0 2 

9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3

" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "##

#################################################################\n" }

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "#########################

#############    Exercice 8, suite\nwith(plots):\npolarplot([cos(t)^2,

t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F*7$$\"3s%RHu\\FC)**!#=

$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>R5oF27$$\"3]h))4k@'f&)

*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybfsiD\"F/7$$\"3%RT'z1sP9

'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?K=\\l=F/7$$\"3icbW;/VQ

#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPuM?CF/7$$\"3qu4S\"R*e](

)F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@)y*GF/7$$\"3-`txqLX!>)

F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=iKF/7$$\"3k)[%)fR!oLsF

/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!f%Gm$F/7$$\"3f'H1`6)=-

lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4&z!QF/7$$\"3Qo$3g(>7Wd

F/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn![QF/7$$\"3]fBV;oz\\`F/

$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/7$$\"3/4k(Rp=h&\\F/$\"

3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F/7$$\"3%)H@XTuPsUF/$\"

3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`$F/7$$\"3!yrni9q\"QGF/

$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBHF/7$$\"3!*3VReu\"e(>F/

$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,Pe#F/7$$\"3?Ev=2H<u9F/$

\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\@F/7$$\"3yc[c&)y@\\5F/

$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx\"F/7$$\"3c'[t6ES*pqF2

$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y_M\"F/7$$\"3+5&e'eG2!R

%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_(yMu9**F27$$\"30(HI)=!

)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`%4_h1x$F27$$\"3%Q90m!)

*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"3+y%fB<#oPYFdw7$$\"3=b

S'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$\"3!z[8h%H`/C!#B7$$!35

QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_x$\"3!eH_na2wc%Fdw7$$!

3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqFdw$\"3\\%yB!3X?:OF27$$

!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2$\"322%f5T\\!G(*F27$$!

3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F2$\"3Y4`vLxGO8F/7$$!3O

Eo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i<594p!)p<F/7$$!39eu4!p

Jj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm\"*4\"=A%o@F/7$$!3U,5h

\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"35E%)GGi!Qe#F/7$$!3I=

\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$\"3[?J$>V`V$HF/7$$!3;N

l(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"3F%[**z_3,`$F/7$$!3wLy

G3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=*QZy\"[o)y$F/7$$!3?I')

3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(ee<Sy)[UQF/7$$!3!fO`.[

QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa#eVy%QF/7$$!3-uI&>?()Q

v&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6m2QF/7$$!33!eoLVMt\\'F

/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kOF/7$$!3z\\![q>(*)GsF/$

\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/7$$!39z?X^(3W>)F/$\"3m

y20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$!3CzG4?axd()F/$\"39?aF

@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z`!)=_lON#*F/$\"3'o&)o8

/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0#**))[U#)f*F/$\"3KnV&e

zjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!37?KrDN\"3&)*F/$\"3Y\"[

$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F27$$!31\"GF3\"*QD)**F/

$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLOURG6&%$RGBGF*F*F*-%%VI

EWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 115 

"with(VectorCalculus):SetCoordinates( 'polar' );\nArcLength( <cos(t)^2

,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimplify(%) assuming t::r

eal;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> a

nd <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Wa

rning, these protected names have been redefined and unprotected: *, +

, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*$

,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F*F**$),&*(F4F*F,F

*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%#PiGF*F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\")-%$cosG6#%

\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%#PiGF*F*" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cosG6#%\"tG\"

\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "###########################

###########    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(-t)*s

in(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)pJU\"

!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3QiO??b

Sn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)\\,4(

48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#H/1D

\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<$\"3

Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt#FT$

\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=\"F*

$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>TU*>F

*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"\\'4E

F*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_LF*$

\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$F*$

\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$F*$

\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*$\"

37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3'oM

[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o$oT

,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[i->

U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd22E'

FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<VFT7

$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GFT7$

$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$\"3e

I0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7$$\"

3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7$$\"

3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)Hg\\!

#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X&yu)

fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$\"37

([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*!#>$

\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<\"GGr

B**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[t7$$!

3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfXjvFc[

l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z<e.BG

Fc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"3&pJn

3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc[l$!3

@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::yzI8Fc

[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u96KZc-

fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"3Cd>3

@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'COLOUR

G6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAULTGF^b

l" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus):" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp(-t)*

sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, comput

ation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "SetC

oordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}}{MARK "18 0 0" 0 }{VIEWOPTS 1 1 0 1 1 

1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }
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Courbes paramétrées 17

effet, y(θ)
x(θ) = tg θ → tg θ0 si θ → θ0 (∞ si cos θ0 = 0 ). La tangente a donc pour

pente θ0 ou ∞ . r

Représentation graphique

La représentation graphique d’une courbe d’équation polaire r = r(θ) (donc
θ = t ), utilise quelques aménagements par rapport à la méthode générale. On évite en
général de repasser aux coordonnées cartésiennes !. L’exception est l’étude des points
singuliers. On doit donc en général
i) Examiner les symétries éventuelles de le courbe, pour réduire le domaine d’étude.
ii) Etudier les branches infinies éventuelles |r(θ)| → ∞ si θ → θ0 .
iii) S’appuyer sur le signe et les variations de r(θ) avec parfois l’étude de quelques
tangentes particulières (parallèles aux axes en général) pour conclure le tracé de la courbe.

Précisons la manière de développer ces trois points.
Pour i) cela sera clair sur un exemple, les propriétés de périodicité de r(θ) ,

fournissent une invariance par rotation.
Pour ii) on notera que y

x = tg θ , donc la direction asymptotique est donnée par
le vecteur −→u (θ0) , i.e la direction d’angle polaire θ0 . Pour vérifier s’il y a une asymptote
correspondant à cette direction, on doit projeter orthogonalement M(θ) en H(θ) sur
la droite direction asymptotique (qui passe par l’origine) et montrer que ‖M(θ)H(θ)‖ a
une limite si θ → θ0 .
Pour évaluer cette distance, il est commode d’exprimer −−→OM(θ) sur la base orthonormée
directe

−→u 0 = cos θ0i + sin θ0j,−→v 0 = −sin θ0i + cos θ0j

On a par inversion de ces relations

i = cos θ0
−→u 0 − sin θ0

−→v 0 , j = sin θ0
−→u 0 + cos θ0

−→v 0

Donc −−→
OM(θ) =

r(θ) (cos θ(cos θ0
−→u − sin θ0

−→v ) + sin θ(sin θ0
−→u + cos θ0

−→v ))

= r(θ) ((cos(θ − θ0)u0 + sin(θ − θ0)v0)

On obtient la distance cherchée en prenant la valeur absolue de la composante sur v0 :

‖MH‖ = |r(θ)sin(θ − θ0)|
expression qui doit donc avoir une limite pour qu’il ait une asymptote de direction d’angle
polaire θ0 . Dans ce cas, si

limθ→θ0 r(θ0)sin(θ − θ0) = h

la droite asymptote est celle d’équation ( (−,−) = produit scalaire)

(−−→OM,−→v 0) = h

Par exemple si θ0 ≡ 0 (mod π) , la direction asymptotique est Ox , et il y a asymptote
si

lim
θ→θ0

y(θ) = r(θ)sin θ = d

existe. Si θ0 6= 0 (mod π
2 ) , on notera que d’une autre manière, et plus directement

(section précédente), il y a asymptote ssi

y − xtg θ0 =
r(θ)sin(θ − θ0)

cos θ0
→ d
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18 § 1

l’asymptote est la droite

y = tg θ0 x + d

Exemple 1.15 :
La fleur à trois pétales (ou rosace à trois boucles): elle est donnée par

l’équation polaire

r(θ) = sin 3θ

On observe d’abord que r est périodique de période 2π , et que r(−θ) = −r(θ) , donc
M(θ) et M(−θ) sont symétriques par rapport à l’axe des y . On a aussi r(θ + 2π

3 ) =
r(θ) , donc M(θ + 2π

3 ) se déduit de M(θ) par une rotation d’angle 2π
3 , en fait la

périodicité de r est de 2π
3 . On peut ainsi limiter l’étude à un intervalle d’amplitude π

3 ,
par exemple θ ∈ [0, π

3 ] .
Sur [0, π

3 ] la fonction r(θ) est positive, croissante sur [0, π
6 ] , décroissante sur

[π
6 , π

3 ] , avec un maximum en π
6 . Noter que si θ ∈ [0, π

6 ]

r(
π

3
− θ) = r(π − 3θ) = r(θ)

Donc la droite d’angle polaire θ = π
6 est un axe de symétrie pour la partie du graphe

limitée à θ ∈ [0, π
3 ] , en fait pour toute la courbe. Il se déduit de Oy par rotation, et

pour cette raison la droite d’angle polaire θ = 5π
6 est aussi un axe de symétrie. Enfin en

θ = 0 , la tangente est l’axe des x . On peut imaginer le graphe d’abord sur θ ∈ [0, π
3 ] ,

puis par les symétries et la rotation, le prolonger. Noter que les tangentes au point
O = (0, 0) sont données par les solutions de l’équation sin 3θ = 0 , donc sont d’angle
polaire θ = 0, π

3 , 2π
3 .

Exercice 14 (Examen juin 2006) Etudier les branches infinies de la courbe r = 1 + 1
θ−π/4 ?

Tracer la courbe.

Exercice 15 Etudier et représenter la courbe r = sin 3θ
2 .

Exercice 16 Représenter graphiquement le limaçon de Pascal r(θ) = cos θ + 1 .

Exemple 1.16 :
La spirale logarithmique: elle est donnée par r = emθ, m > 0 . Cette courbe est

liée au mathématicien Suisse Jacques Bernoulli. Dans la cathédrale de Bâle, on trouve
la pierre tombale, qui suggère semble t’il, une spirale d’Archimède !
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{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{PSTYLE "Normal" -1 0 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 

2 2 1 1 1 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 

{CSTYLE "" -1 -1 "Courier" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 

0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 

-1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 

0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 

1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "" 0 "" {TEXT -1 95 "#####################     \+

FEUILLE N2 237\n######################################    Exercice 1.

\n" }{TEXT 256 11 "Exercice 1." }{TEXT -1 186 " D\351terminer les poin

ts singuliers de la courbe plane d\351finie sur R par\nt \\mapsto (t^2

 +t^3, t^4 +t^5). D\351terminer s\222il s\222agit de points de rebrous

sement de premi\350re\nou de seconde esp\350ce." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 46 "restart:plot([t^2+t^3,t^4+t^5, t=-1.1...0.4]);

" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$

7ao7$$!3>-+++++57!#=$!3],++++5k9F*7$$!3sSBg-Sk%4\"F*$!3o\"3Dux2\\I\"F*

7$$!3*H\\)*yV'GB)*!#>$!3W'=3.W]N:\"F*7$$!3Dt/xf:@I()F5$!3t-&*=bGy45F*7

$$!39lVy:x)om(F5$!3&f>x:AYOt)F57$$!3E()z#\\6Xcw'F5$!3W*4WzZNYg(F57$$!3

#[\"><a?Y')eF5$!3N#GUJ'[&z_'F57$$!3U:\"[voA\"H]F5$!3RMHhbn5-bF57$$!3qX

%)3p6T$>%F5$!3v-JND(>c_%F57$$!3k%z1#Hd8zKF5$!3CgPfj0j%[$F57$$!3gT'3X!Q

j\"R#F5$!3ho:K'oDA]#F57$$!3/ZrP\"R)fI:F5$!3'Q\"o%y()Gkd\"F57$$!3#Rra>'

[Adp!#?$!3!f:**=LVI0(Fbo7$$\"3un&zq@a*p!*Fbo$\"3n-by;t6.*)Fbo7$$\"3LW^

'\\-LuS#F5$\"3QER0N#epG#F57$$\"3s)QaBXq;!QF5$\"3k.#*z`mj$\\$F57$$\"3%f

l&e&e[&*4&F5$\"3JUp&e(G(4`%F57$$\"3%\\g5\"4\"=*=iF5$\"3am7UPLr_`F57$$

\"3Cq^Hw8bfsF5$\"3We12:H')\\gF57$$\"33#ptE'[rs\"*F5$\"3NW4o*G-w8(F57$$

\"39#Hm'o*fB3\"F*$\"3Ay'[eI<b#yF57$$\"3-60Zb.z_6F*$\"3d0B:v#3n-)F57$$

\"3([&3y$*yl:7F*$\"3g!Q60#*Qd9)F57$$\"3?<jqajos7F*$\"3[e!GAtS8>)F57$$

\"3vj2q1mAA8F*$\"3oB]FE`gn\")F57$$\"3QgYvwj')f8F*$\"3)[:s0'\\w&4)F57$$

\"3WgPS[o2#R\"F*$\"3];w&yx<<)zF57$$\"3e!>?Vqj?U\"F*$\"3@Mj<en**3yF57$$

\"356Q**p$\\cW\"F*$\"3-*)Q))*p1df(F57$$\"31[C94r9j9F*$\"3K6fLYv'pM(F57

$$\"3[@WWyTqu9F*$\"3kzN&ym9%pqF57$$\"3ijUZ8&p6[\"F*$\"3IBvnFU#GZ'F57$$

\"3/*=K17&Hq9F*$\"3C#[7!Q([X)eF57$$\"3*[K,hL(eQ9F*$\"3s#Q/zWo(e^F57$$

\"3qeK:V<R(R\"F*$\"3x[TC*fHKa%F57$$\"3+S%Hg=/\\L\"F*$\"3gsR1BSxZQF57$$

\"3e3Aq')Q@o7F*$\"3)R'>[kJ.lKF57$$\"3GHS6cZl%=\"F*$\"3ef))>liQtEF57$$

\"3cqJ(z-&y'4\"F*$\"3!*eG%\\:([k@F57$$\"3+mX)R@rR)**F5$\"3q`do;(4bp\"F

57$$\"3e<zU$ozp.*F5$\"3mrbN(G6FK\"F57$$\"3Mh!Q!**\\6()zF5$\"3Dz\"QFSac

#)*Fbo7$$\"3-rU`8`l&)oF5$\"3i\"p5,ts&[pFbo7$$\"3&=.x]OPW$fF5$\"3W>G:z0

T_\\Fbo7$$\"3]v*y%))RNK\\F5$\"3!4H(z(o'yxKFbo7$$\"3E`)GtcJL%RF5$\"3*R)

e.+>;3?Fbo7$$\"37_DMrq7SIF5$\"3M'yt-0Tq9\"Fbo7$$\"3Z))*[Tv#[WAF5$\"3xW

i.wwyCg!#@7$$\"3;B:R0'G>Z\"F5$\"3w86$eVP0\\#Fdz7$$\"3)=J$3NGUc*)Fbo$\"

3E$3a`5;0\"*)!#A7$$\"3t6'oB0?6B%Fbo$\"3Q9W=Yt_>>F_[l7$$\"3A%Qi'R?d*Q\"

Fbo$\"3Tgp\"*\\j>2?!#B7$$\"3]VB96\"*>%[$F_[l$\"3V<B\"H8%>@7!#E7$$\"3(R

T3DpQL.'Fdz$\"3%G%oC8\\'Qb$!#C7$$\"3WV8&[\"et!H$Fbo$\"3&o:EsKNc-\"F_[l

7$$\"3_'**oAn(*[;)Fbo$\"39u0uabyMhF_[l7$$\"3E+Q#>4-Te\"F5$\"3RW;!*>jbU

AFdz7$$\"3U)RQpEX3f#F5$\"3r`l![hwk$eFdz7$$\"3.25-#>X3\"RF5$\"3SQ_#Q(H2

%H\"Fbo7$$\"3WZvz')\\()GbF5$\"3;N([7lD\">DFbo7$$\"3[g(*=\"fVJI(F5$\"3[

a)3%[G\"GH%Fbo7$$\"3)=+eS[QYp*F5$\"3#)*\\/c*pbntFbo7$$\"3XLR^UZZ<7F*$

\"3_#)*o(QwZN6F57$$\"3mDs!QVAMO\"F*$\"32.Y1#HbpS\"F57$$\"3;(G%[J%G#>:F

*$\"3$G\"[v+3>E<F57$$\"3E2AeP$3yn\"F*$\"35jmfQ]v\"3#F57$$\"3wUv<$=Ze%=

F*$\"3yEDQ`go\"\\#F57$$\"3n*p!yf6@P?F*$\"3_(*z\"e\">O**HF57$$\"3K+++++

+SAF*$\"33,+++++%e$F5-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!FjalFial-%+AXES

LABELSG6$Q!6\"F^bl-%%VIEWG6$%(DEFAULTGFcbl" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 53 "######################################    Exercice 2." }}

{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2." }{TEXT -1 341 " D\351termin

er les points singuliers de l\222astroide A (cf. exercice 4, feuille\n

1), leur esp`ece, et la tangeante `a l\222astroide en ces points. V

\351rifier que la distance\nentre les points d\222intersection de la t

angente en un point r\351gulier M(\\theta) \\in A avec\nles axes est c

onstante. En d\351duire une construction g\351om\351rique alternative \+

de\nl\222astroide." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "simpl

ify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "expand(cos(3*t));s

implify(cos(3*t)+3*cos(t)-4*cos(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 

"" }{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (cos(t))^3, t=0..2*Pi]);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7in7

$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!

#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F

2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2

$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"[

'F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!

*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**

F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%******!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K

&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUGs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#

o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXUzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1Sk

F2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$

!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$

!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`

7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!

*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3e

PWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%

fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y

1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_

A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr

,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$

F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$

$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$

$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3

Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H

:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gmp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$

!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$

$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3A

Qf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3

/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)

HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3

&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3GMDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"

#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 115 "[taylor( cos(t)^3,t=0, 5 ),taylor(

 sin(t)^3,t=0, 5 )];\n[taylor( cos(t)^3,t=Pi/2, 5 ),taylor( sin(t)^3,t

=Pi/2, 5 )];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$++%\"tG\"\"\"\"\"!#!

\"$\"\"#F*#\"\"(\"\")\"\"%-%\"OG6#F&\"\"&+'F%F&\"\"$F/F2" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#7$+',&%\"tG\"\"\"*&\"\"#!\"\"%#PiGF'F*F*\"\"$-%

\"OG6#F'\"\"&++F%F'\"\"!#!\"$F)F)#\"\"(\"\")\"\"%F-F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 80 "restart:with(VectorCalculus):\nArcL

ength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned

 names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" 

{TEXT -1 113 "Warning, these protected names have been redefined and u

nprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 182 "with(plots):\nn:=3;\nP1:=plot([ cos(t), sin(t),t=-Pi

..Pi], color=green):\nP2:=plot([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/

n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" 

{GLPLOT2D 607 607 607 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30B

mIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,

jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!

f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF1

7$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3

yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*

zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"

3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s

2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>

m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI

?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4

B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**

F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**

F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1

$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%z

F1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"

3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$

\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H

\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\K

s(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)z

NQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF

1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$

\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$

\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"

3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!

\")F^[l-F$6$7cv7$$!3:LLLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$ydliGoLF1$!3

c^v#\\hXNO\"F17$$!3mag\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q(HmDj$F1$!

3Y,5)Q>3([RF17$$!3AJ8%pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,0%F1$!37h9

s$zSL+'F17$$!3Q(4R<J0*oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1$!3qT\")zo

Z#[W(F17$$!3A(eJ'H\"4,o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!3#z![\"*fK

lx$)F17$$!3y0_ON_7r\\F1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3a-<'**[SOl

)F17$$!3M*Q)z&G#R(*\\F1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#e.5[&)z[h)

F17$$!3\">`cyM=!>\\F1$!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6EGAI[#)F17$

$!3%)*yQ/[\\pQ%F1$!3KoPOS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=xsF17$$!3N

&y-x28XI$F1$!3/ORGR%3zj'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$!3M%=x<AvN

p\"F1$!3u'*=Tpv=$>&F17$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3kki$)))y68N

Fbbl$!3Cp)R;f6!)p$F17$$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3G>:'>p(y$[

#F1$!3(yXMlf**QV#F17$$\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$\"3#p\\`\\

j'QeYF1$!3!\\Wew8YQS\"F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbbl7$$\"380$

ot1f/u'F1$!3;<fQCK>\"['Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RFbbl7$$\"3>

Ds4\"QZfV)F1$!3m+k\\nF'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&oGO(y#Fcs7$

$\"3SH&Q&o1')****F1$!3+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3CUj$*o2hpCF

cs7$$\"3'*[Pzc7R+&)F1$\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"3?Ah&*40&R

&QFbbl7$$\"3r&))yS_%H6nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1$\"3\"4Ch#

z,V>5F17$$\"377Q1l\"*Q\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVMF1$\"3;c;

\"Hr$z[>F17$$\"37[B]#[$y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q8F1$\"3'y

71#47MzIF17$$\"3;lAMa3AfKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(Fbbl$\"3))

3P'\\E*RjWF17$$!3H2RVi09K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$\"3751\")

p0AsfF17$$!3S)RXo1a_M$F1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"3%*3sX;W2

gyF17$$!3Z@MwD5\\J\\F1$\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`fV&>:[i)F

17$$!3s3q#4XI))*\\F1$\"3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3A\\9AE7@]

')F17$$!3))y96rt;n\\F1$\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I#[/AZ1vO)

F17$$!3g8wFMJ5yYF1$\"3usnFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#3(QuF17$$

!3i'fu,H\"ymUF1$\"3#ek#))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;CORd*fF17$

$!3Ie'pJhU.%QF1$\"3G4yMC#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)*QF17$$!3

%3e1&>BpgMF1$\"3'R!*oQLQOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F17$$!3N^'

)G4:0MLF1$!3SG67)Hbq&>Fbbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F17$$!3Cs)

*H/[!oX$F1$!3[@D@N18aDF17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!3)[\\y/2h

Mw$F1$!3k)=gz4#))3ZF17$$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3y%Q>b>TZD

%F1$!3Z_.aQy2TnF17$$!3dtjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+R!HZF1$!3

G**e:4-Q$3)F17$$!3Qw'=f#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJx\\F1$!3z

$fzDG%z=')F17$$!31T0o41^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\F1$!3Q*yk

;\\[`l)F17$$!39S'f947W(\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F1$!3iVk`x

kvX&)F17$$!3/HzqFyn4WF1$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%z*>oTXqmF

17$$!3JBT\\GoQJEF1$!3#f^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1aw\"*zG&F

17$$!3$o`6MP69%))Fbbl$!3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'H/1=')o%Q

F17$$\"3W^f(4*>h_7F1$!3U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjHui'zoY#F1

7$$\"3ktZ;<*Gbg$F1$!3_'4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*oN\"F17$$

\"3O<=t9_u*z&F1$!3SoSBQ@@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[tT'Fbbl7$

$\"3rjmwVkyKwF1$!3U;f()>\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w*H>#Fbbl

7$$\"3mEe$*y-]m&*F1$!3t]D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&=K4\\a%o

#!#C7$$\"3(ya<5?'))4'*F1$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1$\"3**4q

P.omW@Fbbl7$$\"3We'RBg_.o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF1$\"3C[5

jaoz&='Fbbl7$$\"3O9\"HY)=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b)p2\"\\F

1$\"3LGE&4%>A+8F17$$\"3;x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3ig&pG-CIk

#F1$\"3#*H*z)RR'*\\BF17$$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$\"3)H*zZ

2kXcSFbbl$\"35ORK^cOiOF17$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$$!3GW\"o

-p/?l\"F1$\"3mpQSaJZf^F17$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3C#p!=(H-

qF$F1$\"3\\Z*>xjr0h'F17$$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e1H>Qr2**

[F1$\"3KqxXdUa-&)F17$$!3W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"4]Be6*\\

F1$\"3MdR')z\"=ak)F17$$!37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3i$)f$e23

f)\\F1$\"3m$*[([u*zM')F17$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$$!35+vaJ

c<YZF1$\"3240!=DXS7)F17$$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i`AnFe1qU

F1$\"3;55A?py\"z'F17$$!3j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'oPy1x$F1$

\"3C!>@dM#zYZF17$$!3o%Rn4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(zW$F1$\"3

#H?Z5;l>Y#F17$$!3#G\\&*>K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOLLF1$!3?A

WZ\\=[*H%Fcs7$$!3YFh$QuI)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F1$!3&RP=

DsOwq#F17$$!3\"48<6HoJj$F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]k'Q/'*)*

p4&F17$$!3G_Vd$*eTbSF1$!3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3_='[$[cN

GoF17$$!37'*Q$Hd0A]%F1$!3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%H!fSFq,)

F17$$!318POf(oV([F1$!3r(H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foLS9i)F17$

$!3)*o9TVoq)*\\F1$!3)f$Rm-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp,l)F17$$

!3%*=&o!3Y\\i\\F1$!39$fV@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R72&)F17$$

!33Jq*o#G=!R%F1$!3X$=lS&*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'F17$$!3[

`\"***)3J0o#F1$!3Z!)e(G>TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17$$!3em_

\\Kz/%**)Fbbl$!3'*fUm47juXF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF17$$\"3

JkAev.*f@\"F1$!37'y=$)*>)G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17$$\"3I.

!ye4uJZ$F1$!3\"zl9B-eW$>F17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$\"3HSj%

H*fCGdF1$!3=mU/Aj_r)*Fbbl7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$$\"3?OZ

+ZX*zs(F1$!3%\\y3Ulo#>PFbbl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl7$$\"3)

e)\\I&\\Pfi*F1$!3%R1(*RiMHU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw7Q)\\F-

7$$\"3aW2wA:\"**f*F1$\"3%H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-OOge$\\K

1#Fbbl7$$\"3Y?$z>]e6l(F1$\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3Kl;?h*y

!\\lFbbl7$$\"39En)HffTo&F1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$\"3O'e/=

v4zV\"F17$$\"3l*)R)z$))f@NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F1$\"3Gj/

Ak)e)\\CF17$$\"3%=xp%z4(pR\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KPFbbl$\"3

CnK9E%GOo$F17$$!3v0gZ`R\\LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu\"F1$\"3

s<n_/$[MB&F17$$!3hMlhQ[sLEF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1$\"3q[>q

co*Gs'F17$$!3GCw>^JhvVF1$\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3cutH\"eJ

?\\)F17$$!3[S<)G_Jc&\\F1$\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$\"3r^>S+6

-X')F17$$!3e9Z[Q%3(**\\F1$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1$\"3^s5PW

ASJ')F17$$!3!)pf&=Z]'))[F1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$\"3!Q$\\J!

)G,s!)F17$$!3;u?\\BF*=_%F1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1$\"3K'f%3(

>C?(oF17$$!3uJ9F$zS71%F1$\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3c2Wr)zo)*3

&F17$$!3,EAM'Gv2j$F1$\"37%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gBt6'pQIo#F1

7$$!3SCr.ne1oLF1$\"3[=&)>m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[[l6&F][l$

\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%%VIEWG6$F

feoFfeo" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 268 "restart:

with(plots):x:=((n-1)*cos(t)+cos((n-1)*t)); y:=((n-1)*sin(t)-sin((n-1)

*t));n:=3;\nQ1:=polarplot([ 1,t,t=-Pi..Pi], color=green):\nQ2:=polarpl

ot([(1/n)*sqrt(n^2-2*n+2+2*(n-1)*cos(n*t)),arctan(y/x)+(1-signum(x))*P

i/2,t=-Pi..Pi],scaling=CONSTRAINED):\ndisplay(Q1,Q2);" }}{PARA 7 "" 1 

"" {TEXT -1 50 "Warning, the name changecoords has been redefined\n" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&,&%\"nG\"\"\"F)!\"\"F)-%$co

sG6#%\"tGF)F)-F,6#*&F'F)F.F)F)" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"

yG,&*&,&%\"nG\"\"\"F)!\"\"F)-%$sinG6#%\"tGF)F)-F,6#*&F'F)F.F)F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" 

{GLPLOT2D 607 607 607 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30B

mIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,

jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!

f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF1

7$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3

yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*

zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"

3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s

2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>

m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI

?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4

B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**

F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**

F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1

$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%z

F1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"

3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$

\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H

\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\K

s(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)z

NQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF

1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$

\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$

\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"

3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!

\")F^[l-F$6$7ao7$$!3:LLLLLLLLF1$\"3gi%*=@`UpaF-7$$!3)Rs*e%H@*[LF1$!3<q

['=]XD6*!#>7$$!3O_bK$)Q<&R$F1$!39A&3U9[=\"=F17$$!3Qu5_Ab?fMF1$!3%ySm%y

FgyDF17$$!3?i[vG\\qVNF1$!3T_5lr$GEK$F17$$!3ir)eX>Mmz$F1$!3o/pjg)*H!)[F

17$$!3o\\X\")*=Q.6%F1$!3glc]8i8LiF17$$!3%40jw+)oPWF1$!3P**)fh(>g6tF17$

$!3cIO+))*e3r%F1$!3OkbO]unR!)F17$$!3O4whq<!p\"\\F1$!3;&)R7c:;+&)F17$$!

3o8U%47#)y(\\F1$!3&)oO:!*3')>')F17$$!3ez)**[E#****\\F1$!3GJjTF1Cg')F17

$$!33'oUc*\\(z(\\F1$!3Y`>'Re]Ri)F17$$!3!e?\"R.`>2\\F1$!39Cn5%R[Y^)F17$

$!3Y+a^iCv\"f%F1$!3qcg]k!*fz!)F17$$!3$*QsG7]Y4TF1$!3M%QpW:'o%\\(F17$$!

3.)*p(fC]$HLF1$!3oQSZoZoimF17$$!397N+_XD,BF1$!3\"*=C'p'pk/dF17$$!3'*>p

$*QKR-6F1$!3zLW*fX&yFZF17$$!3'Q:E<aAa+&F_\\l$!3]B_E*==HG%F17$$\"3D%\\5

J$oi68F_\\l$!3T6#*[WrUWQF17$$\"3'=(zgp$4B9*F_\\l$!3s&\\p=BZyL$F17$$\"3

:QA\"*)R1Ks\"F1$!3Aa-jo-?aGF17$$\"3Z$R\"y*Q49U#F1$!3/<3oTz:nCF17$$\"3I

_$f<_)oCJF1$!3Csse)*>T/@F17$$\"3G$ob&RcRSRF1$!3N-1^'>#f;<F17$$\"3/S$zu

(zVVZF1$!3-s&)*\\Af&o8F17$$\"3hLVw/&R^V&F1$!3Sr0[[JU&4\"F17$$\"3jMLe2C

B,hF1$!3gISmltte&)F_\\l7$$\"3.^%yq.W%QuF1$!3!>E;YtV/Z%F_\\l7$$\"3o5ZMW

JI,&)F1$!3IR2Y@Fvr>F_\\l7$$\"3-ON(HH!zM$*F1$!3-`POl`QndFcs7$$\"3lmSali

j9)*F1$!3v\\44'\\7>V)Fco7$$\"33a,(>*=O^**F1$!3#Qs+-()y88\"Fco7$$\"37d_

p=Q!*****F1$!3y>$Gx=]H%**!#E7$$\"3)Qs&)e\"GFc**F1$\"3\\bHLt\")pV'*!#A7

$$\"3$*)pu\\%\\V<)*F1$\"3:,2#z5$QT#)Fco7$$\"3w*e[y:8_N*F1$\"3lU#fy()*Q

-bFcs7$$\"3WQ[XL*4Fc)F1$\"3K`qN[RI]=F_\\l7$$\"35UE2ixbluF1$\"3;]OW(p\"

)zR%F_\\l7$$\"3qzq``!yL<'F1$\"3BZ9&Q$GG8$)F_\\l7$$\"3?4(o3`r%*[&F1$\"3

Uq1Lvh,v5F17$$\"3u\">LC\\?xx%F1$\"3]@$4l0TWN\"F17$$\"3y6m4=%pX'RF1$\"3

$)3G,%3Hcq\"F17$$\"3?pW1XT3QJF1$\"3O*3lrIgx4#F17$$\"3aJst,t<$R#F1$\"3w

lZiP2G#[#F17$$\"3?aWW4qDa;F1$\"3%[D_=^?R*GF17$$\"3Ap=jWLQ/))F_\\l$\"3)

e=tHt1*eLF17$$\"31'z#yhmz28F_\\l$\"3#*[]M&o%oWQF17$$!3Up([XlT(3_F_\\l$

\"31:;y$Q,vH%F17$$!3\")oiy+saS6F1$\"3Q7,L(**Qpv%F17$$!3%pv*4k\"z5O#F1$

\"3kec\"GT&*pv&F17$$!3Kjl4d%))GJ$F1$\"3W4WFWIDYmF17$$!3]X;@bnE\"3%F1$

\"3Y'>5F$e\\iuF17$$!3eZEHx%y9g%F1$\"3ag+4(H4A4)F17$$!3nW191Bk4\\F1$\"3

y%>[G26$=&)F17$$!3q>$)p+*f#y\\F1$\"3c\\#Hv)*3Wi)F17$$!3ua![PF*****\\F1

$\"3a`*p&zFDg')F17$$!3Wd#=P-S%y\\F1$\"3qTm2sr!4i)F17$$!3fMSA8h&z\"\\F1

$\"3>l'=;=3B])F17$$!3*\\5n*fe>1ZF1$\"3XTP7sYPG!)F17$$!3'fTyKNk#RWF1$\"

3E8NW@p?;tF17$$!3!4&zz)e\\**4%F1$\"3'*4/bP8J%>'F17$$!3z#*pC(zd*4QF1$\"

3/s6))3L>Z\\F17$$!3#QUXgV\"fbNF1$\"3KiJt#>0OT$F17$$!3i+keCWijMF1$\"3ce

)RH8FIi#F17$$!3oxB!\\#ey%R$F1$\"3b^Sj[5=1=F17$$!3w3d%fmA)[LF1$\"31<:ow

[q$3*F_\\l7$Ff[l$!3uj#eZ]C%paF--F[[l6&F][l$\"#5F)F^[lF^[l-%(SCALINGG6#

%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFjam" 1 2 0 1 10 0 2 9 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 99 "restart:n:=4:\nx:=((n-1)*cos(t)+cos((n-1)

*t)); y:=((n-1)*sin(t)-sin((n-1)*t)); A:=simplify(x^2+y^2);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#

,$*&F'F(F,F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"

\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"AG,(\"#;\"\"\"*&\"#[F')-%$cosG6#%\"tG\"\"%F'F'*&F)F

')F+\"\"#F'!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "B:=n^2-

2*n+2+2*(n-1)*cos(n*t);simplify(A-B);" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%\"BG,&\"#5\"\"\"*&\"\"'F'-%$cosG6#,$*&\"\"%F'%\"tGF'F'F'F'" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 86 "with(plots): polarplot([sin(3*theta), theta, theta=-2

*Pi..2*Pi], scaling=CONSTRAINED);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 

"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has b

een redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 607 607 607 {PLOTDATA 2 

"6%-%'CURVESG6$7_al7$$!39uR=U6ChC!#E$\"3(3pfm)fB>?!#N7$$\"3\"))z<zVgZ-

\"!#=$\"3%)ezG\"fP+^$!#?7$$\"3@nG74J8N?F1$\"3cr,R_jz&R\"!#>7$$\"3+NmbH

r(p,$F1$\"3$o/2UD$))4JF:7$$\"3!zVP`)4kcRF1$\"3'H)f.`f(HX&F:7$$\"3pK*Qy

'f>T[F1$\"3IS7EN[yp$)F:7$$\"35Elm6klecF1$\"3'e,U-\"36z6F17$$\"3WU\"*)*

)o#=)R'F1$\"35Bc$yg>Nc\"F17$$\"3+*3r#fKE]qF1$\"3'*y?f.l$4)>F17$$\"3a))

>+5na`zF1$\"3wee!4So`v#F17$$\"3,m;=E$)=Q&)F1$\"3jzVl0&)RSNF17$$\"3<d*G

%>$Gfq)F1$\"39P0e&G*z<RF17$$\"3GQM+<g)**y)F1$\"3W30T2_*[F%F17$$\"33L:+

g$)>\"z)F1$\"3p;y%46*=/YF17$$\"3\"**))4L()G9r)F1$\"3#*e#Rtkh%)*[F17$$

\"3SFXF:f.K')F1$\"3uZ92!Qnf/&F17$$\"34_\\7(>l&G&)F1$\"3y5J#[!G3z^F17$$

\"3B#=OMY\\<S)F1$\"3)\\NiSj9nH&F17$$\"3#)>HXv%4CD)F1$\"3U$yfEOIyR&F17$

$\"31F*o-rb)*)yF1$\"3SKc_C$=na&F17$$\"3a*pz)>32\\uF1$\"3noF_bD*)=cF17$

$\"3Am[hcv*3P'F1$\"3T16gh.<7bF17$$\"3M\\TQd&*Q-^F1$\"3!f;DeMv-0&F17$$

\"3dhK^MzA@WF1$\"3U$3*>*Go:o%F17$$\"3#3Q/9VKxs$F1$\"3`;ikb3!RA%F17$$\"

3lY;mOt3MIF1$\"35H%o5o95o$F17$$\"3?%pNkGs@N#F1$\"3-o')4&RQ#eIF17$$\"3s

t.T(p\\Lp\"F1$\"3y2p9D9TiBF17$$\"3Kml#4)HEo5F1$\"34k*G#z+y,;F17$$\"3Sb

.kN=\\m[F:$\"3ABLKKqneyF:7$$!3%)3s*G)o0$G%F4$!3Slui**=)yY(F47$$!3.&y]^

/ul5&F:$!3(RN<)3^dR'*F:7$$!3oaSB[$QZ8*F:$!3?w)Qua&yt=F17$$!3][nr(p(pY7

F1$!3k3y*[@Y9z#F17$$!3!3g(>O)Qs]\"F1$!33fxp8Y*Qq$F17$$!3ssbz>;a$p\"F1$

!3on<x4o(zf%F17$$!38f71F))f0=F1$!3[!4%3i=lgaF17$$!3@UEz-n$\\%=F1$!3!yD

elz7#ziF17$$!3\"QgUo_rX\"=F1$!3yZ?36E]TqF17$$!3#3?.'e_&)*e\"F1$!3sd*pP

L0!o#)F17$$!3EKP(pXs9=\"F1$!3iH+'*>5<*>*F17$$!3@Z(yb!e.W#*F:$!31M#\\ac

)>Q&*F17$$!3V\\ptkm!*=kF:$!3=te2L%fly*F17$$!3*[$3TYweN\\F:$!3O^$=mHtc(

)*F17$$!32w&*>h\"z'=MF:$!34W@!4/$*4%**F17$$!3YG_yMuby=F:$!3k_>JwPI#)**

F17$$!3s%zB+T#)pD$F4$!3!*o]8d&p%****F17$$\"39z<TS?R%G\"F:$!3YPL\"**\\S

<***F17$$\"3oII%)y&[^)GF:$!3'=)zSx=4e**F17$$\"3/kf%pH9\\Y%F:$!33)zZ_TU

')*)*F17$$\"3jfwF>'G@,'F:$!3$o\\.#>=g8)*F17$$\"3QarLt<Yj*)F:$!3WpW;*fN

!o&*F17$$\"3)p;C0pf];\"F1$!3p<&z'[*\\[A*F17$$\"3Ep;+&3$R!f\"F1$!3SwD[d

&*>m#)F17$$\"38weSL#4)==F1$!3oSy?IL5\"*pF17$$\"3F)>S)GgcW=F1$!3rHuY=GG

IiF17$$\"3)=+fc#4R,=F1$!3*Gw.mA9ZT&F17$$\"3+=iG!*\\T'o\"F1$!3#*3a8<=Lc

XF17$$\"352/y_+A)\\\"F1$!3aQ*z=)HfnOF17$$\"3sA[(>AzoB\"F1$!3mMaxN&p7w#

F17$$\"3!y(oo$*3qR!*F:$!3EFfjFWB]=F17$$\"3dB5CJKgD]F:$!3WA**\\GfZs%*F:

7$$\"3*zwySu%e;PF4$!3S96s4%oWZ'F47$$!3;<\"HKbLb%[F:$\"3.H^w)4_q#yF:7$$

!3W%*3PP)zo0\"F1$\"3#H)>&[G%*oe\"F17$$!3S!y:o.]:n\"F1$\"3Nk%RU'yjPBF17

$$!34+fdT\\G>BF1$\"3M4Q5!z0e-$F17$$!3go8i$zY**)HF1$\"3Q'pRQElMk$F17$$!

3Y)z)R[@rsOF1$\"3S@**zj@+%=%F17$$!35:rlj#eiN%F1$\"3#fc**Hy=Ak%F17$$!3y

v]W^&f*G]F1$\"34a:;ZjS9]F17$$!3F+?-87-HjF1$\"3[dTt?%\\?]&F17$$!3!RYU8C

YWV(F1$\"3![DWTOG)>cF17$$!3W\\q>jR^&)yF1$\"3#>peFE9za&F17$$!3_2[4fuJb#

)F1$\"3%)[RtCp9'R&F17$$!3TpC/Qf)pS)F1$\"3i/GG;*RDH&F17$$!3%QtF%fP>N&)F
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)), (1/n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2)

;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30B

mIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,

jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!

f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF1

7$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3

yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*

zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"

3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s

2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>

m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI

?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4

B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**

F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**

F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1

$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%z

F1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"

3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$

\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H

\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\K

s(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)z

NQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF

1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$

\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$

\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"

3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!

\")F^[l-F$6$7ew7$$\"\"\"F*$!3ww-`Dh!=F)!#U7$$\"3)*3EtN$4<s*F1$\"3hA!R>

3d[a#Fcs7$$\"3\\\\yn([%yA*)F1$\"3#zrKt)*G#z>!#>7$$\"3M[fw2zF0xF1$\"3cG

X'*obVrjFe\\l7$$\"3pzVM(*)R4A'F1$\"3W'oXct=GT\"F17$$\"3y)f;_rA,&[F1$\"

3K*>c#3WTnBF17$$\"3=EAi#p`v_$F1$\"3GzN$z7?Na$F17$$\"3Q**[w%y`QN#F1$\"3

gTr>*Gst'[F17$$\"3#p]/M?#Q-9F1$\"3\\Y%e\"*yu!QiF17$$\"3@%o&3uNpMkFe\\l

$\"3_;;_,ky!p(F17$$\"3Y2+[\"f)=t?Fe\\l$\"3-&))e.ZB'*)))F17$$\"35[9BZ*Q

A(HFcs$\"3[8,^eL_\"p*F17$$\"3Y_-,vL*=3\"!#B$\"3I))))=F#>%)***F17$$!3f(

\\e\\Lz5#>Fcs$\"3];w7*e$4p(*F17$$!3/$eCSJ\"=!p\"Fe\\l$\"3LYbmUyaG!*F17

$$!3/o!o@M&3vcFe\\l$\"332IA$[](oyF17$$!3o#\\.4%oe(G\"F1$\"3'4')4?*z^Ik

F17$$!3%QZa/%*RpL#F1$\"3+.e>eC'*))[F17$$!3/4Na-a\\oOF1$\"30;Sf`(=US$F1

7$$!3!*y\"fn#pdv^F1$\"3UWdo?i_=@F17$$!3)pZfCD)o4nF1$\"3X(R#4Dp()G6F17$

$!3#*\\Drz?_4!)F1$\"3\\$4v2,(*45&Fe\\l7$$!3iq[0OEid!*F1$\"3Unq*G)>h8;F

e\\l7$$!3)>F8q4'=X(*F1$\"3d%=i&=\\QGAFcs7$$!3_3*ygZj$****F1$\"3ac#p!)=

WVw#!#C7$$!3'G'o@gYKx(*F1$!3)o)f.P#**)==Fcs7$$!3'=?PL3es3*F1$!3OuCfnd(

o`\"Fe\\l7$$!3WD6ew-a2!)F1$!3Y)4uxj8*3^Fe\\l7$$!3#p<(=>oGemF1$!3%GgCF

\\3u:\"F17$$!3-DC1K.YL^F1$!3!*Qe3Iq\"*\\@F17$$!3@AD'oL_'ROF1$!3!f\"[K&

oFCV$F17$$!3H94%eM%[@BF1$!3WCB)erk(3\\F17$$!3+]F'yReDG\"F1$!3MWh\"ps?

\"RkF17$$!3m+TC)y#=FdFe\\l$!37;md(*pDcyF17$$!3#4HUl`6Sv\"Fe\\l$!3#)3u

\"y$zm/!*F17$$!3!p;&yrH-x@Fcs$!3wZi(e3+\"\\(*F17$$\"38Xr>$**>SV#!#D$!3

9c_f=S()****F17$$\"3spo%\\Y,Cp#Fcs$!327'ylT16r*F17$$\"3+7SG\"Rh)G?Fe\\

l$!3!=,fm$))>0*)F17$$\"33#)pc%)QehkFe\\l$!3i\"eE\"eLk%o(F17$$\"31p]4Uz

3D9F1$!3]2Yuk*p3?'F17$$\"3ss2O(>ZVR#F1$!3Q>$Gm#4-;[F17$$\"31!)R!f'48)e

$F1$!3%=!zo(Q'>$[$F17$$\"3syNH3\"H%H\\F1$!3Q(4%o<WT0BF17$$\"3!)yuX#=lL

J'F1$!3'z=f?aUpN\"F17$$\"3=**)Q]7%QsxF1$!3%Q$**fdGu\"3'Fe\\l7$$\"3_U(o

6zK?'*)F1$!3)[&>7d81q=Fe\\l7$$\"33e-p`_(ot*F1$!3UscHYNyQBFcs7$$\"3%G?<

<V9*****F1$\"3Y6U,i)*[i8F`gl7$$\"3()\\kry:h:(*F1$\"3IP`2p]OHEFcs7$$\"3

h0)=SMV!=*)F1$\"3AU1&\\XmD*>Fe\\l7$$\"3O$*eh(f!z2xF1$\"3g%yUVY#\\gjFe

\\l7$$\"3HV-o02zLiF1$\"3dHZ&4C))\\S\"F17$$\"3]Y1Zpu8EZF1$\"3))Q&RA))Hh

Y#F17$$\"3!=*Gq`Jl)G$F1$\"31E;()=3I)y$F17$$\"3#[!o&*eov]?F1$\"3qz`A:Th

n_F17$$\"3[d0<$R>$*4\"F1$\"3yYPFlu`jnF17$$\"3o.9**yMn@^Fe\\l$\"3*oQQxa

[V+)F17$$\"3^c\")G!*4*fs\"Fe\\l$\"3YM8r!)>6:!*F17$$\"3=t\"p'=<P`GFcs$

\"3='G-^_h(*p*F17$$\"31'H$QI)3PD\"!#A$\"3S*R:#*)f!>***F17$$!3!R%3=**4(

ok\"Fcs$\"3o$\\U#*zX:z*F17$$!3#f*)eJ9j%)p\"Fe\\l$\"3#)f<EA:VD!*F17$$!3

!**3nzW69(fFe\\l$\"3E%3iNWs#)z(F17$$!33[8Quyq!Q\"F1$\"3YMg>Sq%QF'F17$$

!3F1\"=[\"oqKBF1$\"3O`Z'[3zV*[F17$$!3SnB_]$y4^$F1$\"3!**>tDWY,c$F17$$!

3-.pNMrCT[F1$\"3_jC\"fE3WP#F17$$!3^)fYx_;6A'F1$\"3E>Q0t4r79F17$$!3SbU<

b*p8t(F1$\"3%\\:%H&zk\"eiFe\\l7$$!3'3)*)R8.Th*)F1$\"3[%*QNg`xr=Fe\\l7$

$!3%\\W>L!)Q?v*F1$\"37,3k9psQ@Fcs7$$!3e\"G$G:vR)***F1$!3H*Rbt.gU5\"Ff_

l7$$!3(*)oBuDgSt*F1$!3g\"Gi)*)eewBFcs7$$!3Y4]4_$HT/*F1$!3%*HQF$e*)*[;F

e\\l7$$!3,j0)33r0+)F1$!37()\\<r3zO^Fe\\l7$$!3vIr\"*y`.5nF1$!3b$=!o*H&o

G6F17$$!3')Q$=K@iF%fF1$!3#R(emaSB(e\"F17$$!35a8S\\0\\h^F1$!3h>$Q-g)**G

@F17$$!3E$fyB(>!yQ%F1$!3]q-7$y\\pu#F17$$!3!\\079nb>k$F1$!3Qc/A2%p,V$F1

7$$!3%4L*=mu5UHF1$!3w*pI*RJBkTF17$$!3f1\\vL)>OI#F1$!3s+faX:uJ\\F17$$!3

=))*HD3\"\\Q<F1$!3'z9E%ow(Hr&F17$$!3U2nl%*o#\\D\"F1$!3+:?3fVm'['F17$$!

359yAv?56dFe\\l$!3A>Ff\\&3,'yF17$$!3Zy#))>5^?#=Fe\\l$!3uiVC;Gbz*)F17$$

!3-?T%p*\\OgDFcs$!3Az(4PD&e?(*F17$$!3\">[Y0-\\A]&Fecl$!3K:>T6G**)***F1

7$$\"3i-'3[!)yb+#Fcs$!3Kk))pV#)Ri(*F17$$\"3.y%*Q`x%*><Fe\\l$!3.[<\"HQs

t,*F17$$\"35@&)\\)=lzs&Fe\\l$!3ewN-5(pg&yF17$$\"3;yZaRqQ%H\"F1$!3FeWc'

)z!*=kF17$$\"3Q&eT+i!p^AF1$!3AW$RN\"f2**\\F17$$\"3eYPx=dn`MF1$!3#4>_Fz

G!=OF17$$\"3!eM#Q,wG@[F1$!3#G4Dw#p<!R#F17$$\"3==J$*))GCViF1$!3cP`j_8C*

R\"F17$$\"3QBy5lp#))o(F1$!3$eB_S*eEVkFe\\l7$$\"3_b^c?h>$)))F1$!3g%\\k0

=\"e\"4#Fe\\l7$$\"3y?W!fq%>&o*F1$!3%\\_s'>%pY1$Fcs7$$\"3+-[M]=p(***F1$

!3`]5xST!*3>Ff_l7$$\"3=\\,C<$*fj(*F1$\"3wYk#H(*H.*>Fcs7$$\"3q%>%G=!f9*

*)F1$\"3'G^*[M/o*y\"Fe\\l7$$\"3K@:4.$pAy(F1$\"3W.h['4?&RgFe\\l7$$\"3mP

&)yMxZ!H'F1$\"3ue$*\\>Poq8F17$$\"3onJZ8W*Q!\\F1$\"3\\)o*f+0GDBF17$$\"3

_NoaE.AiNF1$\"3#3*RsgW\"*3NF17$$\"3yhzle2WqBF1$\"3)Q:*ox.GY[F17$$\"3!H

>r1nh_S\"F1$\"3%\\f%4B9MLiF17$$\"3Q-D*H;*=@mFe\\l$\"3QU%z@\"*)Q[wF17$$

\"3%[;Pf@'=^AFe\\l$\"3:4:c\"H_#G))F17$$\"3cB+h'R\"[^PFcs$\"3`m%\\e$4/S

'*F17$$\"3=7B(**)=t6<Fi^m$\"37L?kY)Q+***F17$$!3qe\\ul*[%z7Fcs$\"3$\\i>

\"R\"RP#)*F17$$!3+qnj!)=c)R\"Fe\\l$\"3*)4W)f%)R?9*F17$$!3M,<2wv<A]Fe\\

l$\"3EH`&)G&=$H!)F17$$!3/s[$3t-'y6F1$\"3br00X;Y?mF17$$!3kL%>I)o![;#F1$

\"32i4#Q`%f8^F17$$!3rO\">L*H0LMF1$\"3^:74GZ,ROF17$$!3U^d!z&3N!*[F1$\"3

Wkz70X&eL#F17$$!3b4C=/o>-kF1$\"3zDwJeK?/8F17$$!3)pUCY1T#pxF1$\"3CZ=mj@

>&4'Fe\\l7$$!3kS$*)*4w[)*))F1$\"3k()*4[3>z/#Fe\\l7$$!3'\\>vBhCzm*F1$\"

38;0ki_v@LFcs7$$!3s,'>B^rC***F1$\"3a)Q0!y<iC6Fi^m7$$!3!=ulq\"[J*y*F1$!

3#Rx:H&[Zt;Fcs7$$!3')oA1gr?A!*F1$!3Q.,N)HZqq\"Fe\\l7$$!3eZ.k*)4r&z(F1$

!3wV&QfV#H#)fFe\\l7$$!3G`K8#>sIF'F1$!3ir,nBd<\"Q\"F17$$!3.Q^XC$R@\"[F1

$!3_MX]gKU(R#F17$$!3[)eH+!yM4MF1$!3aB9/*\\RKm$F17$$!3wdWc)o+[=#F1$!3ES

&4$e3.(3&F17$$!3Ls\"[LIZAA\"F1$!3\\Q(Gf%*)\\VlF17$$!3-.gG%RNNC&Fe\\l$!

3a<4i:'>S(zF17$$!3'*43r/aNy9Fe\\l$!3l%R38O8-6*F17$$!3x3Km>\"=rS\"Fcs$!

3V-+FWqB7)*F17$$\"3Azei5*RnF\"Fi^m$!3%f*z<xr!=***F17$$\"3u]0,oLk)4$Fcs

$!3!)GNCB\\)Go*F17$$\"3[)o[^s1A)=Fe\\l$!3Aa74Ljid*)F17$$\"3oHY2`/H$e&F

e\\l$!3e?._zM(3*yF17$$\"3Cv&f$3oe&>\"F1$!3#*o(>_@l.f'F17$$\"3yXs82-H7A

F1$!3Q!zh=D:20&F17$$\"3%=UAH.m)>NF1$!3-%>7v&\\A^NF17$$\"3W3NC!*Rq;]F1$

!3$)QjG\"G*>QAF17$$\"3)\\_alrVsb'F1$!3X)>!)=_,W@\"F17$$\"3-$3uN8Sk*yF1

$!3W\\Zw*)[GgbFe\\l7$$\"3sGXzc[z()*)F1$!3+\\wt]/i*z\"Fe\\l7$$\"3pJ=!)>

Hp9(*F1$!3!=\"p.ax<UEFcs7$$\"3_6UVmnv(***F1$!3W01)*e*Q*G=Ff_l7$$\"3QtR

%=)G&fy*F1$\"3cJeDZj$Qr\"Fcs7$$\"3ii+0q10\"3*F1$\"3%Q=%eT'QGb\"Fe\\l7$

$\"3yrZL5P@nzF1$\"33%\\vh)Q.r_Fe\\l7$$\"3i%z(Gj&>Yd'F1$\"3Q.#4o*\\^/7F

17$$\"3+GU7D='R4&F1$\"39b_.oYdz@F17$$\"3OYCB7jQYOF1$\"3NWIqm\"GeU$F17$

$\"3ACKj'G^NO#F1$\"3C(y`fHJ]&[F17$$\"3@[()HoJ)3M\"F1$\"3l<@nzsCSjF17$$

\"3+/nSDwQ!*fFe\\l$\"3cA9m>l!Qz(F17$$\"3xV!fG\\a4$=Fe\\l$\"3M?.w!R\"Hw

*)F17$$\"35i7))4Q=]AFcs$\"3lf\"Q\"*>MNu*F17$$!3aU'z)[(\\$\\eF`gl$\"3?'

ekC(Rx****F17$$!3s)e$4u6![R#Fcs$\"3e=zCl#4Ft*F17$$!3+n$HGDWny\"Fe\\l$

\"3Y>aCnFa#**)F17$$!3)>4f#zQZ!p&Fe\\l$\"3o;\")Q1b0lyF17$$!3GT&oLhC*f7F

1$\"3['>Ec#3.ykF17$$!3C7J4W4T!H#F1$\"3!Gw5Gr\"z[\\F17$$!3V'y#[3^+-OF1$

\"3/5>3&pw%pMF17$$!3?\">t_a$\\#4&F1$\"3cO#o*>7o!=#F17$$!3'zr`S(R?=mF1$

\"3i.X$)zI()z6F17$$!37epHX^X/!)F1$\"3ipkSErC@^Fe\\l7$$!3:Qq)4n)y2\"*F1

$\"3cg=Cw&)\\%[\"Fe\\l7$$!3[$>pC32#*z*F1$\"3C9Z3iphc:Fcs7$$!3e)***HC#f

h***F1$!3Ss,wqYj(4%Ff_l7$$!3i8f$ze](>(*F1$!3!\\InHz+>d#Fcs7$$!3(Q;m*3?

DL!*F1$!3WdL)Q12xn\"Fe\\l7$$!3RVid\"[%*e+)F1$!38AASL;\\:^Fe\\l7$$!3DVi

z1t?RnF1$!3;HYMd>j76F17$$!3a*)HtOG'=&fF1$!3;(yunPy8e\"F17$$!3K^nQgzZ\\

^F1$!3TWwxv.&z8#F17$$!3Ed!pf]FaN%F1$!3[0>H6dsuFF17$$!3'*4RLw8g\"f$F1$!

3%*G&y;Eh(zMF17$$!3%**yg$p[^xGF1$!3B-A)HkNsB%F17$$!3:V!=cEF&HAF1$!3dH2

,xY1G]F17$$!35&p3!*H--m\"F1$!3G`P,HLmIeF17$$!3#fXi4%z$y<\"F1$!3Dbsl[8#

=i'F17$$!3[e'4Q0`#3aFe\\l$!35SG3OcXLzF17$$!3C*[s3cTOw\"Fe\\l$!3D-Tz_B4

,!*F17$$!37&=#=\\1'3l#Fcs$!3#\\txQArSr*F17$$!3A*QN9ZS'eHFf_l$!3?AU%px3

p***F17$$\"3yi;N=R1Z;Fcs$!3#>*e]x&H:z*F17$$\"3;Y-MvD,M:Fe\\l$!3Ax[y)*Q

P)3*F17$$\"3'fG!zIWL^_Fe\\l$!3%>KUI%z3szF17$$\"3F4o\"Q[YZ?\"F1$!3Qg9l+

?@ulF17$$\"3+)osb'G%3;#F1$!3`C0U$Hw)=^F17$$\"3_OKK+`:!Q$F1$!3#RMu\\&HA

$p$F17$$\"3iJaPf)>*zZF1$!3.-_!o=RIU#F17$$\"3KQ.ec<vSiF1$!3tDZ@2\\v+9F1

7$$\"3;HaM,CT=xF1$!3p`WV2bJ9jFe\\l7$$\"3y$\\%o>;KH*)F1$!3Qn()ee?*3'>Fe

\\l7$$\"3*R(Hh`dXB(*F1$!3S9A'Q%p#3_#Fcs7$Ff[l$\"3ww-`Dh!=F)Fj[l-F[[l6&

F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"F][p-%%FONTG6#%(DEFAULTG-%%VIE

WG6$Fb[pFb[p" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 

"Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "res

tart:n:=4;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((

n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"'" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=4;Ln:=ArcLength( <

(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>,

 t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned n

ames <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT 

-1 113 "Warning, these protected names have been redefined and unprote

cted: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#Ln

G\"\"'" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal

\n######################################    Exercice 3.\n" }{TEXT 258 

11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de centre (1, 0) et \+

de rayon 1.\n\na) D\351terminer une \351quation polaire de C.\n\nb) So

it D une droite passant par l\222origine qui coupe C en un point P. \n

On construit sur D deux points M et N distincts tels que d(P;M) = d(P;

N) = a,\no\371 a est un r\351el strictement positif fix\351. \nD\351te

rminer une \351quation polaire de\nl\222ensemble \\Gamma_a d\351crit p

ar les points M et N si l\222on varie D (\{\\it lima\347ons de Pascal

\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\infty[,\nl'ensemble

 des points des courbes \\Gamma_a,\n dont la tangente est verticale." 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 356 "with(plots):P1:=polarplo

t([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t,t

=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=bl

ue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=polarp

lot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polarplot([2*cos(t)-9,

t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 7 

"" 1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined

\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURVESG
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?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"37

l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$\"3

sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3B.^

N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$\"3/
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3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27$$!3

o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$$!3'

)3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F27$$

\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$\"3O

7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$*fQK

!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"3HAr

G#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a!ypx

gy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$$\"3

'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27$$\"

3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRYHF27

$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F27$$

\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF27$$
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!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"p9#

F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZD(F

27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC\"F/

7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/7$$

\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")o\"

F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22b<F

/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W<F/

7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/7$$

\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"3yO

#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"37Qc

!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$$\"

3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F27$$

\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$\"35

@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$\"3Q

\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$\"3^!

\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$\"3(R

_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b'G#*[vu&=DF/$\"3jW1WI5,A7F/7$$\"31

3s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3ZG>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F/7$$

\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7$$\"

39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"3-8JG)4h!f:F/$\"32,!>h)**eQ<F/7$$

\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$\"37F;?,/x#>\"F/$\"3i%o.zcznv\"F/7

$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up\"F/7

$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7$$\"3wO)ps<:$y`F2$\"3S9wGtuLh:F/7$

$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/7$$\"3=436/Sui<F2$\"3wNJYK!3SE\"F/

7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)*=0M(

F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F27$$!3!=YF%o@#)z')Fjr$\"31pD:\\k_g

?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=KFdr7$$\"36L,SI;N.9F2$!36$yQxE=H!=

F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%o\"e$

F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F27$$\"3)=I(e[VM!4(F2$!3]iwCVca=NF27

$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF27$$

\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F27$$

\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"3mGp&G#G,G**F2$!3;)y*f;$pc*oFjr7$

$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$\"3A7#4g(z6Y**F2$\"3o8Sh0IysfFjr7

$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$$\"3cRET.Jba%*F2$\"3)3fU/Df&R=F27

$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F27$$\"3&o1JO#H;.&)F2$\"3WF4Zw62XGF

27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$$\"3eM#oqM6w=(F2$\"35se(*fo\"3\\$

F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$yNF

27$$\"3/\"3Vbd^Q!HF2$\"3(fs9pzX^\"HF27$$\"3x$y;+7A)38F2$\"3K6'y.<s/r\"

F27$$!3ec3$e'*QYf'!#@$!3CD2qI&QU9\"Fdr7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_RA#

F27$$!3q9<I\\Ev\\7F2$!3)*\\P#eu<'oZF27$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLluF2

7$$\"3;hrY*Ql$H\")Fdr$!3v\\ptA,(f,\"F/7$$\"3)>ovl.DSi\"F2$!3)ei0s^LwC

\"F/7$$\"3\"*>W'[L)=:PF2$!3G'[V+Zj'\\9F/7$$\"3>wB*y@;[8&F2$!3?y(oHTQqa

\"F/7$$\"3;;x.Nf@%p'F2$!3CP5^=SDG;F/7$$\"37%e9p9'os$)F2$!3!ylGMg)Q\"p

\"F/7$$\"3&3Ng.d&p95F/$!3IZu%HE0[t\"F/7$$\"3sS@C0$H%z6F/$!3WOlMPx%ev\"

F/7$$\"3mp&GEQcyM\"F/$!39YracvMf<F/7$$\"3o?B%fqcz^\"F/$!3!G)Gu@%H[u\"F

/7$$\"3i$=2*\\pl(o\"F/$!3GEC0A717<F/7$$\"3qm&zQs\"zl=F/$!3-n'pw7Wql\"F

/7$$\"3&)[\"))H@d&Q?F/$!3G4SuLaj\"e\"F/7$$\"3-$)ycSLZ.AF/$!3Ca\"HzW)['

[\"F/7$$\"3'=)=eLA:eBF/$!35(eBU5oDP\"F/7$$\"3GcBMSq_%\\#F/$!3;xv/N96Z7

F/7$$\"3\"ebZQoAwh#F/$!3[R2>5%ep5\"F/7$$\"3z^&*p9kxDFF/$!31(Rd=@4n`*F2

7$$\"3#f$*4]T@v\"GF/$!3AgQwjc.!*yF27$$\"3au!\\!e7S'*GF/$!3()**R+PBf:gF

27$$\"3#\\)\\l;4l`HF/$!3#))4-Wovv0%F27$$\"3_.)f?tm$))HF/$!3!ya*RH#RI/#

F27$F($\"3?S_sF$[Ap\"!#D-%'COLOURG6&%$RGBG$\")+++!)!\")$\")AR!)\\F^[n$

\")Vyg>F^[n-F$6$7[s7$$\"\"%F*F+7$$\"3ytg@j)[f)RF/$\"3Dg%QxmjPt#F27$$\"

38r8W%y#*R%RF/$\"3DyUN]WaNaF27$$\"3%*zyNr.suQF/$\"3IT-,h$oQ2)F27$$\"3w

t)*e395zPF/$\"3#H))=,,F=1\"F/7$$\"3%)=Mmh_/aNF/$\"3ysqT()4qt9F/7$$\"3Q

<l%RjTGE$F/$\"3PS'R0H0Z$=F/7$$\"3OOR7PEZuIF/$\"3(**=ufA')4,#F/7$$\"3Cg

J++cSrGF/$\"3Ym,;uP#f;#F/7$$\"3Qx]DCgCcEF/$\"3?'3T_;8#)H#F/7$$\"3`qY2;

*><V#F/$\"3_*\\IV4$)oS#F/7$$\"3%=hLUf#3*>#F/$\"3/+hliZy\"\\#F/7$$\"31Q

z4?boi>F/$\"3)HZL@)p$=b#F/7$$\"3;l0-jjSD<F/$\"3G(osX@<re#F/7$$\"3SC,'z

Fj+\\\"F/$\"3c3f%y#[0)f#F/7$$\"3!ys<k#=Xg7F/$\"3EO\"pvkKbe#F/7$$\"3g6$

pyvyz.\"F/$\"3[:(4)pIt]DF/7$$\"3k#yTK)Q%*\\#)F2$\"3;k$GU4@]\\#F/7$$\"3

E%=()fECjB'F2$\"37!4d*3b-?CF/7$$\"3=I_e\"GoA(GF2$\"3BYlijJSOAF/7$$\"3*

=%3m]5\\NlFdr$\"3.Q9lHO]1?F/7$$!3Qi,azY+#>#F2$\"3A#Q&z[=hN<F/7$$!35^cB

-0tnPF2$\"3Q)p3s'GB[9F/7$$!3kR\\(3]HJq%F2$\"3Iio@$\\58:\"F/7$$!3)[EO)y

p!***\\F2$\"3`\"QQ85x+r)F27$$!3g(eAlx4_w%F2$\"3$[M(*\\gHo@'F27$$!3waU4

ZDjLTF2$\"3v@@c)Hq;7%F27$$!3p&op2(e:FKF2$\"3#)44gSPYRCF27$$!350HPUDkDA

F2$\"3Kpt)31/nC\"F27$$!3om6h\"[/0R\"F2$\"3(Q``2&fS>dFjr7$$!3k9'>!y*fc(

pFjr$\"3GK>\"[<4%H>Fjr7$$!3?3TQo\\R&y\"Fjr$\"3#)z6cq2x7CFdr7$$!3knFKU$
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2$!35&[YE/-'zRF27$$!3Yt$zD(4DgZF2$!3#))yPOcQ>>'F27$$!3]/@,&Qb&)*\\F2$!

3#y7/$4()zc))F27$$!3b7F\"zrO(HZF2$!3aL&)\\;q7Q6F/7$$!3edOUia^YRF2$!3R2

v>x'GYS\"F/7$$!3%y<*))zwM?BF2$!3NN!GICgkr\"F/7$$\"3USnAls'*Q5Fjr$!3QI6
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e2)f#F/7$$\"3Ux4(f%Q'Qs\"F/$!3kbL:'fmse#F/7$$\"3II([$H(G3&>F/$!3OOeqA_

=aDF/7$$\"3MY@6mt6x@F/$!37a%4SBZ%)\\#F/7$$\"35!H[z08-S#F/$!3`)=a&GC'*>

CF/7$$\"3-sG:+%[oi#F/$!3.$*ffBL09BF/7$$\"3my!3wI-W%GF/$!3u5hn$*))>%=#F

/7$$\"3ErYMJw4]IF/$!3`t2@s*Q8.#F/7$$\"3^Q62]VFTKF/$!3qh$H8#\\vc=F/7$$

\"3gE81eqQYNF/$!3'yXy`e$3&[\"F/7$$\"3+.h[)\\\\1y$F/$!3sT:6ZkEe5F/7$$\"

3EK5%G(RttQF/$!3?m&>Sa$z/\")F27$$\"3'oNkt1Z=%RF/$!38/=K&z=v`&F27$$\"3o

PM`mX3%)RF/$!3#)=AOV]%*3HF27$$\"3Ws<P$e%))**RF/$!3]#e(eb4,\"[#Fjr7$$\"
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/7$$\"3cjk#e%47u5F/$\"3mQy:d2'zb#F/7$$\"3km:%HZssj'F2$\"36zxD=e#oV#F/7
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7$$!3q-k7p/kfAF2$\"3w&Q&GyneD<F/7$$!3(\\HO^[Gi#RF2$\"3MPA*Ggj(49F/7$$!

3ks$z6)=/]ZF2$\"39&o%>$GDw7\"F/7$$!3W/I]k2$***\\F2$\"3$)[A&)o!*H<')F27

$$!3z``1'\\/!RZF2$\"3WQ2P$e3$)3'F27$$!3C'=NLGDF2%F2$\"3c0)\\&zKiyRF27$

$!3K\"\\<SSUAD$F2$\"3UlB.I&\\jZ#F27$$!3srT*[Sv:N#F2$\"3y(eTS!=,r8F27$$

!3ej=$*p8K69F2$\"3c!y//i4\"eeFjr7$$!3O8vg^A'*\\kFjr$\"3og:TH&z\"4<Fjr7

$$!3$>+jR0i'R<Fjr$\"3u\"4vWO!)*>BFdr7$$!3.y4M0Q'*QP!#A$\"3/5^\"G8?jG#!

#C7$$!330@d'\\]Zd\"Fjr$!3Cy5oy#Hf*>Fdr7$$!3Qzkh2k%HT'Fjr$!3iTtrh:0%p\"

Fjr7$$!31FT'*>D#HP\"F2$!3Tu9!)yUQ.cFjr7$$!3y;x;$e^.F#F2$!3?!3Ni)=5!H\"

F27$$!3Y&)p\\a')GhKF2$!3q'\\QMB`(*[#F27$$!3u=t\\]&yM:%F2$!3a>@(G1L'pTF

27$$!3q_di![j!oZF2$!3RCM$=8#GJiF27$$!33qx7z7****\\F2$!3W`Da>b]v')F27$$

!3&\\aZ))p<5r%F2$!3sgGuscYZ6F/7$$!3O3*)[b,#\\y$F2$!3jx:FrF>W9F/7$$!3+H

/Y\")o.q@F2$!3/\\hS\"HO)Q<F/7$$\"3I1%)yV)oIh\"Fjr$!3zJ$R;6Qf,#F/7$$\"3

!fjXA$)>[\"HF2$!36acIoxERAF/7$$\"3GU#o+5_x>'F2$!3&39!RMyN=CF/7$$\"3S38

eNh&\\G)F2$!3I1%e+WDh\\#F/7$$\"3eMKK4#o'\\5F/$!3)eWXD:RJb#F/7$$\"3e\\y

Zqq!4G\"F/$!3!G>C1X%f(e#F/7$$\"3GR&H/?y&>:F/$!3)\\f=nE$*zf#F/7$$\"3c$
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EWG6$%(DEFAULTGFedw" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 168 "Exercice 4. Etudier les b

ranches in\034nies des courbes planes d\351\034nies par :\n1) t \\maps

to ( t^2/(t-1) , t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1

/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "####

##################################    Exercice 4,1).\n#\351tudier les \+

branches infinies\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5.

.-1.01],color=red):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\n

B2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot

([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1

), t=1.1..10],color=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..1

0):\nB:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote obliqu

e\ndisplay(B1,B2,B3, B);\ndisplay(B11,B21,B31);\n#####################

###########################################\n\n" }}{PARA 13 "" 1 "" 
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7$$!3],++++++KF*$!3@BAAAAAAAF*-Fa^l6&Fc^lFh^lFh^lFh^l-F$6$7do7$$\"33**

**********47F\\\\l$\"3qL_4Q_4Q_F*7$$\"3'>p])>![M:\"F\\\\l$\"3#4E:(4)=;
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>\"Fex7$F^ho$\"3U9Ms$o%*R;\"Fex7$Fcho$\"3A#z;\"R'e)Q6Fex7$Fhho$\"3e0IR
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LABELSG6%Q\"t6\"Q!F_fp-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F(FajoFdfp" 1 2 

0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2

" "Curve 3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F)

,&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)

F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "#############

##########################################################" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#ass

ume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):

\nl:=simplify(sqrt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 31 "tau:=[simplify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*

F(F(F(F(F(,&F1F(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 

"eta:=[-simplify(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>

%$etaG7$*&,&*$)%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+

F.F,,&F*F,F,F.F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2

; x1:=subs(t=t1,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=

t1,v):\nwith(plots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],

color=red):\n\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}

{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been r

edefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):

b11 := arrow(<x1,y1>, <u1,v1>, length=[1], width=[0.05, relative], hea

d_length=[0.1, relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>

,length=[1],width=[0.05, relative], head_length=[0.1, relative], color

=blue):\n\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([

t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(

t=t2,x):\ny2:=subs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb

21 := arrow(<x2,y2>, <u2,v2>, length=[1], width=[0.05, relative], head

_length=[0.1, relative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,

length=[1],width=[0.05, relative], head_length=[0.1, relative], color=

blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^

2-1), t=1.1..5],color=blue):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t

3,y):\nu3:=subs(t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <

u3,v3>, length=[1], width=[0.05, relative], head_length=[0.1, relative

], color=red):\nb32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05

, relative], head_length=[0.1, relative], color=blue):\n" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#u3G$!+++++I!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 

"B:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\n

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "display(b10, b11, b12, \+

b20, b21, b22, b30, b31, b32,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 
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*$!3%**em3V&=96Fg`l7$$!3;'G_mJ3Ig%F*$!3w&R+3M$Q&>\"Fg`l7$$!3Ylz0eg!\\=

#F*$!3[i(>#=5UZ7Fg`l7$$!3=Kd:@TA3>Fbz$!3GBKe8^ua7Fg`l7$$\"3YMeq<il6BF*

$!3%\\?6be'Q@7Fg`l7$$\"3%G`hN))y%>WF*$!3)G)RhO8(4:\"Fg`l7$$\"38)4z`RbZ

V'F*$!3s/r7y!G-/\"Fg`l7$$\"3[F.N-d*e1)F*$!3E._%)*Q:`3*F*7$$\"3Y#[%[ORl

Q&*F*$!3%y0^h\"z]!R(F*7$$\"39rkBk,rq5Fg`l$!3kpw=UOi!R&F*7$$\"3k*>V<Ut&

R6Fg`l$!3:pDd%zSx]$F*7$$\"3M_NT%>+x<\"Fg`l$!3eDvy$G)o)Q\"F*7$$\"3sp9Ul

<tw6Fg`l$\"3@M#pMIUSB)F<7$$\"3631z4%4l8\"Fg`l$\"39IG!*G)3(QHF*7$$\"3'H

++\"*zs@1\"Fg`l$\"3!zO#RaQnu[F*7$$\"326.?[zy>%*F*$\"30lU7#*z[DoF*7$$\"

3r\"\\#eZ1bS!)F*$\"3yXgYR<*HM)F*7$$\"3Yeb>>]t1jF*$\"3y:*o.Qn]m*F*7$$\"

3q[,\\H#[Ob%F*$\"3IbYIf)Hh0\"Fg`l7$$\"3c$pSd5\\:]#F*$\"3.Qp]s8Q=6Fg`l7

$$\"37U)GLKIN.&F<$\"3t*o<?E\\79\"Fg`l7$$!3U-VLESa(e\"F*$\"3'\\WJ/U0w7

\"Fg`l7$$!3KkGJ*[9$oNF*$\"3%H;5x'o\"y2\"Fg`l7$$!3@_tW*H6i]&F*$\"3%y*)y

Y8T/*)*F*7$$!3%[ldv3l*zrF*$\"3+\\rvu]Z6()F*7$$!3TaW-=N)*R')F*$\"38*oC

\"zK**=sF*7$$!3gN2+(z)e*y*F*$\"3Aj=/m`J.bF*7$$!3a,f/w:@b5Fg`l$\"3#4Y)=

KI-qPF*7$$!3pk8L$)[K06Fg`l$\"3#e_QR?dWm\"F*7$$!3Wb=tck6:6Fg`l$!39h1]7e

%3l#F<7$$!3'yA>nHC*)3\"Fg`l$!3Pz6m@(3NI#F*7$$!3Z%RbI*=RH5Fg`l$!3%e=jTu

%GuTF*7$$!3.y$GXJ/8I*F*$!3R$R;=O,1.'F*-Fhcl6&Fjcl$F[dlF[dlF^fm$\"*++++

\"!\")-F$6$7S7$$!\"$F[dl$!3'[!piPky&e\"Fg`l7$$!3smm;HU,\"*GFg`l$!3erNz

m1!oZ\"Fg`l7$$!3=L$3FH'='z#Fg`l$!3/Q_LIF(>Q\"Fg`l7$$!3gmmTgBa*o#Fg`l$!

3YrN/)zG`F\"Fg`l7$$!3wmm\"H_\">#e#Fg`l$!3grNagz(z;\"Fg`l7$$!3ML$3_!4Nv

CFg`l$!3?Q_$GMP61\"Fg`l7$$!3'omTg(fHwBFg`l$!3B<doOT#3i*F*7$$!3;+]PM.tt

AFg`l$!3;]!>+sn^f)F*7$$!3!omT5!oln@Fg`l$!3e;do'QKW`(F*7$$!3%)**\\(oWB>

1#Fg`l$!3)p/>]%))4xkF*7$$!3;LL$epjJ&>Fg`l$!37!Q-YL,&*Q&F*7$$!3amm\"z/o

t&=Fg`l$!3(RrNa&[aJWF*7$$!3))****\\P[_\\<Fg`l$!3GZ!p7v7JN$F*7$$!3#****

*\\7)Q7k\"Fg`l$!3wZ!p7]_-F#F*7$$!3'*****\\i^)o`\"Fg`l$!37[!p7+;nA\"F*7

$$!3dm;/^?7U9Fg`l$!3'H9do')[3z#F<7$$!3CLL$eaR%H8Fg`l$\"3%4>wRl,uZ)F<7$

$!3<LLL$o#)RB\"Fg`l$\"3#)>wR!z3B!=F*7$$!3'***\\PfO%H7\"Fg`l$\"3(=&4)*H

!*p7HF*7$$!3SLLL3`lC5Fg`l$\"3U<wRSDe&*QF*7$$!3q'**\\P4u\"o\"*F*$\"3wa4

)*H:'R(\\F*7$$!3*z**\\7G-89)F*$\"3Y`4[UL$3+'F*7$$!3%)GL$3Fp)pqF*$\"3iA

w*GNmA2(F*7$$!3YKL3-$ff3'F*$\"3)*=wk@j<c!)F*7$$!38nm;z%zY-&F*$\"3L%GkX

9cu6*F*7$$!35kmT5!3B#RF*$\"3tG9LhF)>-\"Fg`l7$$!3C***\\iS!piHF*$\"3A&4[

<_Wz6\"Fg`l7$$!3lim;/rFE>F*$\"3))Gk&>&ee@7Fg`l7$$!3Q&******\\2cb)F<$\"

3>&4tt[d'G8Fg`l7$$\"3t9++DJE>>F<$\"3H&4BO>1MV\"Fg`l7$$\"3t-+D1RU07F*$

\"3U&4)*H&fvM:Fg`l7$$\"3+++](=S2L#F*$\"39&4B6e(GZ;Fg`l7$$\"3:jmm;p)=M$

F*$\"3Yh(RSD-%[<Fg`l7$$\"3O-++v=]@WF*$\"3Q&4t)\\POc=Fg`l7$$\"3/JLe*[$z

*R&F*$\"3EG9L6H>a>Fg`l7$$\"3#e++]iC$pkF*$\"3]&4t[-Y61#Fg`l7$$\"3ukm\"H

2qcZ(F*$\"3%=wk'p0yh@Fg`l7$$\"3i.+DJ5fF&)F*$\"3u&4)\\lE(pE#Fg`l7$$\"3a

kmmTg.c&*F*$\"3#=wRl;<)pBFg`l7$$\"3w**\\ilAFj5Fg`l$\"3q%4)*z#e[xCFg`l7

$$\"3yLLL$)*pp;\"Fg`l$\"3sGkqXN=\"e#Fg`l7$$\"3)RL$3xe,t7Fg`l$\"3))GkXR

%Hso#Fg`l7$$\"3Cn;HdO=y8Fg`l$\"3=iZm>sR#z#Fg`l7$$\"3a+++D>#[Z\"Fg`l$\"

3Y&4tt[N!*)GFg`l7$$\"3SnmT&G!e&e\"Fg`l$\"3Ki(*yZQz**HFg`l7$$\"3#RLLL)Q

k%o\"Fg`l$\"3%)GkqXu&))4$Fg`l7$$\"37+]iSjE!z\"Fg`l$\"3/&4)*H!*zW?$Fg`l

7$$\"3a+]P40O\"*=Fg`l$\"3[&4[<2ubI$Fg`l7$$\"\"#F[dl$\"3#\\4tBc8UT$Fg`l

-Fhcl6&FjclF_fmF^fmF_fm-F$6$7]q7$$\"3-jAja=iOGF*$\"3a%QJmuU#*e*F*7$$\"

3yZAfV'onx\"F*$\"3X([;8%)))3%)*F*7$$\"3OjGpm.KepF<$\"3/\\hi8:wv**F*7$$

!3Zpe\"*3&z&=DF<$\"3+Y*4b(y#o***F*7$$!3mymQV[G(>\"F*$\"3@[iUIn1G**F*7$

$!3?Ag*4JXsC#F*$\"3.jljSLAW(*F*7$$!3O_j&=Bs;F$F*$\"3gfj-(ek'\\%*F*7$$!

3gv(Rxt?`E%F*$\"3awC9uVsW!*F*7$$!35+A%=,i)4_F*$\"3-\"Rw'*)4lN&)F*7$$!3

k?nXZaP!4'F*$\"37X.uGRTJzF*7$$!3[\"yvb&QV,pF*$\"3HD\"=3_EnB(F*7$$!3#4X

_XFlKe(F*$\"38uB`U*[(=lF*7$$!3Q>p,J9v!>)F*$\"3:(\\;'pC'ot&F*7$$!3)3V?#

)*33N()F*$\"3Gh*f=J'4o[F*7$$!3)=SBqO+w=*F*$\"3%**[$[mS;[RF*7$$!3)4cDs.

sRb*F*$\"3Cgq69'QK&HF*7$$!33g#pP/ZH\")*F*$\"3T,b1jc6D>F*7$$!3s$e)*H)eJ

h**F*$\"3gerni2T(y)F<7$$!3=f(e8[D%)***F*$!3C7hBYG[u<F<7$$!3eWU$pV)3?**

F*$!39F(R\"fNoh7F*7$$!34*)HSFa_C(*F*$!3jI(>M[45L#F*7$$!3#R8ivI!)pX*F*$

!3wfpx9^Y]KF*7$$!3eo`hfmr-\"*F*$!3&ygI?m9,9%F*7$$!3Dv>25m@/')F*$!3+%)3

Kkt#e4&F*7$$!3#Hq(G3^u0!)F*$!3K\"f/b?KB*fF*7$$!3Qi3Ml`B6tF*$!3\\#)pD%)

4XAoF*7$$!3@k'>f\")y5`'F*$!3%[VHqx[Ed(F*7$$!3#H;4IH]nq&F*$!3ds&om#*f<@

)F*7$$!3Ai6VNML?[F*$!3#z=<MsG:w)F*7$$!3'R::)y&y'pRF*$!3')Q/]=^Ky\"*F*7

$$!3#*3<\\*[-M3$F*$!3\"p>(y!QhF^*F*7$$!3gY?w\")G>%*>F*$!3cO9z^D9*z*F*7

$$!3#z!>Zh4*oz)F<$!3k%o>w?K7'**F*7$$\"3Cuf!yzISP(Fbz$!3!Q)Gl9\"G(****F

*7$$\"3+4qa*H)\\E5F*$!3Sus(3avr%**F*7$$\"3!4XxW$HVA@F*$!3_Oawj&o@x*F*7

$$\"31T!H%fbA#>$F*$!3Q$GC-x(zw%*F*7$$\"3k*f\"=q$yn5%F*$!3^Z%ek=0y6*F*7

$$\"3e2(Qs;*o\")\\F*$!3oRX7B+!3n)F*7$$\"3;;G^23)f)eF*$!3cgc/c\"eU3)F*7

$$\"3q&30+h!*=s'F*$!3='G*R?az.uF*7$$\"373;wr6UXuF*$!3/Qlv1\\vvmF*7$$\"

3'>mkKG604)F*$!3Siyp!o#QxeF*7$$\"31]dCgajs')F*$!3At['H;$\\y\\F*7$$\"3?

au\"Hq&Hb\"*F*$!33&QmZv1D-%F*7$$\"3%RH9jQch]*F*$!3(HMF<(fq.JF*7$$\"3a`

qy*>k]w*F*$!3I%>a)*4$)[:#F*7$$\"3EM%zuW(QQ**F*$!3`x(>m'oN36F*7$$\"35H*

3\\=y)****F*$!3:Mr4\"zve$\\Fbz7$$\"3_C+aV%4Y%**F*$\"3w*o!*)fv1^5F*7$$

\"3-kG-oQho(*F*$\"3P\")))3%*RtQ@F*7$$\"3!*3\\+A'[(=&*F*$\"3co?&yVp[1$F

*7$$\"3O0381dH\"=*F*$\"3-=&yU>.G'RF*7$$\"3@2'=e&R0A()F*$\"3'zz?1/)R\"*

[F*7$$\"3=?r#[(y?p\")F*$\"3gS)G^#))\\ndF*7$$\"38C(ex0pg](F*$\"3\"Hv`@C

!\\2mF*7$$\"3s\\92H.'pv'F*$\"3=CxA=N!=P(F*7$$\"3s^hq'**[\"\\fF*$\"3:@_

uCp)y.)F*7$$\"3!zz+7`@h2&F*$\"3F'H'f/p&eh)F*7$$\"3moG&Hd_$yTF*$\"3'o#Q

43\"G_3*F*7$$\"3hty)yC,xB$F*$\"3U,4CexNh%*F*7$$\"3w<.dvkwa@F*$\"3SMD&[

$**3l(*F*7$$\"3'*RGt')QdW5F*$\"3GHTTIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9

%ycP*****F*7$$!36^Nt4oiU(*F<$\"3I-o1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)

zXR]*y*F*7$$!3%)oyV&zPR3$F*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))

4y&)e;*F*7$$!3M)*\\2(RgW([F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$

\\]$Hh\")F*7$$!3eT6%e`&)oh'F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.

\"=)**3&z'F*7$$!3ehgnc)>A)zF*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[

n1/>A:&F*7$$!3k9fRct;k!*F*$\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_j

d]()*p4F$F*7$$!3z'oY#)\\%yN(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3

Q4$\\f3!4C7F*7$$!3%f\"eV\"zn))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*

$!3/m([s%GN`))F<7$$!3v%['4#>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*

$!3k.Y)o(z%)RHF*7$$!3!RC5ZdKK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3w

i1Ml6My[F*7$$!3'*p(HUPM!p\")F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j

/HlF*7$$!3:')Q.ih34pF*$!3==1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7

$$!3#p/;,@#*=:&F*$!3+&zH#[Ywq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$

!3Eil'\\n\"4kLF*$!3#373'*=frT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$

!3!4&G)p`XZJ\"F*$!3_$z;sX&>8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"

3e8/$z'oSFqF<$!3QTFb:sFv**F*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn

$!3a%QJmuU#*e*F*-Fhcl6&Fjcl$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+A

XESLABELSG6%Q!6\"F]ep-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 -180.000000 4.000000 0 0 "Curve 1" "Curve 2" "

Curve 3" "Curve 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf

(-1-4/(3*Pi));evalf(-sqrt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+

\"=8WU\"!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$

\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;eval

f(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"

\"\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" 

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

35 "k:=-3/2;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%\"kG#!\"$\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!

#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4

)))*sin(t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"

\"\"*&\"\"%!\"\"%#PiGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$c

osGF1F)F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=

0));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$!+l$=g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5

." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "#####################

#################    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(

1+t^2)], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\neva

lf(2^(1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2

)-x,(2+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 

433 433 433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7

$$!3YLLLe%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3A

LL$3s%3zVF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=

q]RF1$!3W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$

!3smlaxvS6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3yp

K,g*HO!HF-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\

VKF-7$$!3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z

._Xicn$F-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)

y`39%F-7$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl

%F-7$$!3#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&

\\F-7$$!3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY**

*\\F-7$$!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\

F-7$$!3S$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZ

F-7$$!3)f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-

7$$!3ndmmT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$

!3%\\mmTg=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3

g***\\7yQ16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7

$$!3vDMLLe*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]

F\\v7$$\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc

\"F-7$$\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![

RGF-7$$\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_S

F-7$$\"3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF

-7$$\"3#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\

F-7$$\"3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**

\\F-7$$\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d

\\F-7$$\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3

S/bYF-7$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%yS

TF-7$$\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm

$F-7$$\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p

\"*=D$F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(

>0s')*e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb

$\\O'[I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ

`%[$zBF-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H

*Qyu@F-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=

d#G.?F-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-

F$6$7en7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$

!3%GLb$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6

P$F17$FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3

C?$p)z+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$

Gf\"F17$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7

$Fjp$!3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$

\"3%)\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3

O^'))\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G

_$pFu>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>

F17$Few$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$F

ix$\"3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"

3l))\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3

b*=)44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3

oh3]Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3f

TNk*f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r

6\\!\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>

yu?$>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_

%e8jWF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFca

lFfal-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 

1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" 

}}}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7

\\o7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7

$$!3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3u

Y\"RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>

31N\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4

v#F*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!

3C?$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3ul

y&y>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5

_I\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$o

F*7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>

7$$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$

$!3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*

7$$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!

3qAiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3

=Y&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3

q_GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3c

K#fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$

\"3Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$

$\"3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$

\"3**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7

$$\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$

$\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&Qt

L]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!

Hm#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=

)44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)

ybs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_

$pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fT

Nk*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3

R:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 58 "#restart:with(VectorCalculus):\n#SetCoordinates( 'p

olar' );" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "#ArcLength( <sin(3*t), \+

t>,t=0..Pi/3 ) ;" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 385 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\nI3:=\nplot(-x/2, x=-2..1,y=-1..1.5,c

olor=blue):\nI4:=\nplot(-x*2, x=-2..1,y=-1..1.5,color=magenta):\ndispl

ay(I1,I2, I3, I4);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 

484 484 {PLOTDATA 2 "6(-%'CURVESG6ibl7$7$$!3i************z:!#<$\"3[r\"

*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354++++++lF-7$F.7$$!3)o5]m2wFe\"F*$

\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"3K4+++++]nF-F47$F:7$$!3ABJP)\\G

fe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve\"F*$\"3a4++++++qF-F@7$FF7$$!3u

utP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e'pJP@t&)e\"F*$\"3)3,+++++D(F-FL

7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(

F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!
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13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#

\"\"!$\"\"*F*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"

3YUjU=\\)y='F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z

0hG%e7xSF07$$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G

/&z]%p#F07$$!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]

+()4@MT$z\"F07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)e

iY\">\"e`D\"F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$

\"3?noJLI?'***Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H

)Fbo$\"3(\\(*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3An

mmmj^NmFbo$\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,+

+v#\\N)\\Fbo$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!

39*****\\FRXL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"

))*Fbo7$$!3=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**

fd7S***Fbo7$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$

\"3\"fkkr4'p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*e

CFbo$\"3`\">(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e***

**\\5a`TFbo$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F0

7$$\"3Y'*****\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_

b\\\"F07$$\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$

\"3o_.Co?.b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**F

bo$\"3!Q'3.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$

)G[k6F0$\"3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3x

mmm')fdL8F0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$

e#pa-:F0$\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"

3ILLLGUYo;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby

7$$\"3_mmm1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q

\"Fby7$$\"34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>

Fby7$$\"34++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BF

by7$$\"\"#F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELS

G6$Q\"t6\"Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 

2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 127 "######################################    Exerc

ice 7.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,col

or=black);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%

-%'CURVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*

F*$!3W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$

!3!o)*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*

FDF'7$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh

\"F*FK7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!

*y\\'et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*

$!3souz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f

\"F*7$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3

O`/JhF.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#

=h:*fM97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7

$F_r7$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-

Fcr7$7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>+

+++++!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!

3#\\tIW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f

&z]0NF-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KR

NDRND>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:

7$7$F1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$

7$$\"3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3K

lrkOCvy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)*****

********>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)******

*******>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e

)************z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4

S*)=@F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*

$!3)Q'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)**********

**R%F*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)

4kzlc,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*

$!35)e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:

u]F*Fcp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*Fe

qFg]l7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$

!3YI;2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/Y

S'F*7$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)****

********z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep

\"Q'F*$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjW

om(oWvF*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!

3S+++++++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGB

GF7F7F7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "plot(-x^3-  x^2 , x

=-1..1,color=red);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6#7U7$$!\"\"\"\"!$F*F*7$$!3ommm;p0k&*!#=$!3)f

\\b'HIi()R!#>7$$!3wKL$3<XZ=*F/$!3-ouD^DXxoF27$$!3mmmmT%p\"e()F/$!3Z$)[

Aft_D&*F27$$!3:mmm\"4m(G$)F/$!3/lnw'H2$f6F/7$$!3\"QLL3i.9!zF/$!38:?p^%

*>58F/7$$!3\"ommT!R=0vF/$!3Q&)yYdYF09F/7$$!3u****\\P8#\\4(F/$!3MN3FZeN

i9F/7$$!3+nm;/siqmF/$!3q3XF7*z9[\"F/7$$!3[++](y$pZiF/$!3o(=#*=6jYY\"F/

7$$!33LLL$yaE\"eF/$!3c)zQ/ZwZT\"F/7$$!3hmmm\">s%HaF/$!3Q5l!Re`tM\"F/7$

$!3Q+++]$*4)*\\F/$!3YR^%plC&\\7F/7$$!39+++]_&\\c%F/$!3vobe)**)fK6F/7$$

!31+++]1aZTF/$!3*=9Ch_Xn+\"F/7$$!3umm;/#)[oPF/$!3)f2e7c$o\\))F27$$!3hL

LL$=exJ$F/$!3?\")4d=1\\btF27$$!3*RLLLtIf$HF/$!39a,q1#3!*3'F27$$!3]++]P

Yx\"\\#F/$!3]hX)>r7=m%F27$$!3EMLLL7i)4#F/$!3#*)=J>*R$*zMF27$$!3c****\\

P'psm\"F/$!3tPJmBCK;BF27$$!3')****\\74_c7F/$!3e+YA_'f/Q\"F27$$!3)3LLL3

x%z#)F2$!3uG?ap!=uG'!#?7$$!3KMLL3s$QM%F2$!3.*4@^kG\\!=Ffr7$$!3]^omm;zr

)*!#@$!3<v$oey1ct*!#C7$$\"3%pJL$ezw5VF2$!3gbxpMyPQ>Ffr7$$\"3s*)***\\PQ

#\\\")F2$!3W#*)H8B+A=(Ffr7$$\"3GKLLe\"*[H7F/$!3]sD.J&)\\(p\"F27$$\"3I*

******pvxl\"F/$!3FOi%*\\N\"Q?$F27$$\"3#z****\\_qn2#F/$!35c?'z\">o3_F27

$$\"3U)***\\i&p@[#F/$!3s;<>V:Z!p(F27$$\"3B)****\\2'HKHF/$!3!=V+zSl>6\"

F/7$$\"3ElmmmZvOLF/$!3KWlXc_!\\[\"F/7$$\"3i******\\2goPF/$!3kj9p!4la&>

F/7$$\"3UKL$eR<*fTF/$!3yPsU\\8O]CF/7$$\"3m******\\)Hxe%F/$!3_kFx%==.2$

F/7$$\"3ckm;H!o-*\\F/$!3dm%Q'>F*Ht$F/7$$\"3y)***\\7k.6aF/$!3cSm#[!fC7X

F/7$$\"3#emmmT9C#eF/$!3uP\"4X7zQO&F/7$$\"33****\\i!*3`iF/$!3%HD]pJS^N'

F/7$$\"3%QLLL$*zym'F/$!3/Zy!oAV1T(F/7$$\"3wKLL3N1#4(F/$!3s%\\*pNv&of)F

/7$$\"3Nmm;HYt7vF/$!3/,TicVR%))*F/7$$\"3Y*******p(G**yF/$!3)30p(4J*o6

\"!#<7$$\"3]mmmT6KU$)F/$!3#>kBVS@lF\"Fby7$$\"3fKLLLbdQ()F/$!3]H\"[fEG4

V\"Fby7$$\"3[++]i`1h\"*F/$!3YY-f#o%43;Fby7$$\"3Y++++PDj$*F/$!3-^t(y^'e

(p\"Fby7$$\"3W++]P?Wl&*F/$!37<YY\"e#>!z\"Fby7$$\"3A++v=5s#y*F/$!3)y=Gy

lQK*=Fby7$$\"\"\"F*$!\"#F*-%'COLOURG6&%$RGBG$\"*++++\"!\")F+F+-%+AXESL

ABELSG6$Q\"x6\"Q!Fa\\l-%%VIEWG6$;F(Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 6 1 

4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 40 "

plot(y^3 +y^2 + y, y=-1..1,color=blue);\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6#7S7$$!\"\"\"\"!F(7$$!

3ommm;p0k&*!#=$!33<6q8YHl\"*F.7$$!3wKL$3<XZ=*F.$!3%fe2d\"***p\\)F.7$$!

3mmmmT%p\"e()F.$!3KyTu0nh0yF.7$$!3:mmm\"4m(G$)F.$!37,***[ze%prF.7$$!3

\"QLL3i.9!zF.$!37=89pT?\"f'F.7$$!3\"ommT!R=0vF.$!3U\"y)pY#4**4'F.7$$!3

u****\\P8#\\4(F.$!3Uk\"H-\\lDj&F.7$$!3+nm;/siqmF.$!3sd@*=HZ\"*=&F.7$$!

3[++](y$pZiF.$!3#G\"ygv1.$y%F.7$$!33LLL$yaE\"eF.$!3AMX*GJyyR%F.7$$!3hm

mm\">s%HaF.$!3Ac,w2'=@3%F.7$$!3Q+++]$*4)*\\F.$!3!3'[0$pu&[PF.7$$!39+++

]_&\\c%F.$!3CJWT^iNKMF.7$$!31+++]1aZTF.$!3-ee(Q7&zSJF.7$$!3umm;/#)[oPF

.$!39f3/[)>N)GF.7$$!3hLLL$=exJ$F.$!3]NiZ@\"4Ae#F.7$$!3*RLLLtIf$HF.$!3r

=Lm7*HqK#F.7$$!3]++]PYx\"\\#F.$!3NW:ImLfD?F.7$$!3EMLLL7i)4#F.$!3Q:-9My

i]<F.7$$!3c****\\P'psm\"F.$!3%foL^RPcV\"F.7$$!3')****\\74_c7F.$!3))RvF

Z\\Z=6F.7$$!3)3LLL3x%z#)!#>$!35G\"zjFN2l(Fbr7$$!3KMLL3s$QM%Fbr$!3MC7#Q

MWL;%Fbr7$$!3]^omm;zr)*!#@$!3E#)4))fg0i)*F]s7$$\"3%pJL$ezw5VFbr$\"3G#4

.=u0Y]%Fbr7$$\"3s*)***\\PQ#\\\")Fbr$\"3mzH8)Reu'))Fbr7$$\"3GKLLe\"*[H7

F.$\"3k*eO9,R#*R\"F.7$$\"3I*******pvxl\"F.$\"3%Gi%*\\0d\"y>F.7$$\"3#z*

***\\_qn2#F.$\"3Q.iz;(Qwf#F.7$$\"3U)***\\i&p@[#F.$\"3Cq\">or;7D$F.7$$

\"3B)****\\2'HKHF.$\"3vH/!H[hU/%F.7$$\"3ElmmmZvOLF.$\"3&)4K7B+m@[F.7$$

\"3i******\\2goPF.$\"3^j9pSe1CdF.7$$\"3UKL$eR<*fTF.$\"3Yq0EX(y-h'F.7$$

\"3m******\\)Hxe%F.$\"3=kFxM![!ewF.7$$\"3ckm;H!o-*\\F.$\"3eI^!)[2EB()F

.7$$\"3y)***\\7k.6aF.$\"3NRmK<BGB**F.7$$\"3#emmmT9C#eF.$\"3Z!e<TNH'=6!

#<7$$\"33****\\i!*3`iF.$\"3KD]%z$H#3E\"Ffw7$$\"3%QLLL$*zym'F.$\"34=T,;

B&yS\"Ffw7$$\"3wKLL3N1#4(F.$\"3'GG.W5#*)o:Ffw7$$\"3Nmm;HYt7vF.$\"3&o2z

&)*GrR<Ffw7$$\"3Y*******p(G**yF.$\"3#30p(z=#o!>Ffw7$$\"3]mmmT6KU$)F.$

\"3M3.\\=Nv5@Ffw7$$\"3fKLLLbdQ()F.$\"3)HY\"G>ey/BFfw7$$\"3[++]i`1h\"*F

.$\"3^Y-%)=7?CDFfw7$$\"3W++]P?Wl&*F.$\"3=<Y@&yOnu#Ffw7$$\"\"\"F*$\"\"$

F*-%'COLOURG6&%$RGBG$F*F*F][l$\"*++++\"!\")-%+AXESLABELSG6$Q\"y6\"Q!Fe

[l-%%VIEWG6$;F(Fez%(DEFAULTG" 1 2 0 1 10 0 2 6 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 50 "plot([x^3 + x^2 , -x^3 - x^2 - x, ], x=-1.5..1.5);" }

}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6$7S7

$$!3++++++++:!#<$!3+++++++D6F*7$$!3&*****\\P&3YV\"F*$!3192$o]&oW*)!#=7

$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31++D;as88F*$!3f!ynF'o]9aF27$$!3#

****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'***\\7V0@&=\"F*$!3JLF@3qp,EF27$

$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'***\\i+#QU1\"F*$!3]@i3Qvjvs!#>7

$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!3;++D\"oS:P*F2$\"3;w%*>cE\\>bF

Q7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ7$$!3#*****\\(G3U9)F2$\"3*))Gv

T\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"H#p.UNy19F27$$!3?+++vGVZoF2$\"

3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iGQ1`i9F27$$!37++D1Bt_cF2$\"3Yy%

=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<Ub@8W7F27$$!3()*******4'*QS%F2

$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'[LXf&[()FQ7$$!3'3+++&=$z9$F2$

\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv@ImK!p%FQ7$$!3C***\\(o8y%)=F2

$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3E8#pZ,>3N\"FQ7$$!3O!***\\7ev:

lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$\"3]aAuW#H%*=#!#B7$$\"3i(***

\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&QA7F2$\"3U,C`4\"zon\"FQ7$$\"

3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$

$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3')***\\PMaKs$F2$\"3jXXT+IS->F

27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$\"3*y*****\\@80]F2$\"3+dEf[y)

*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27$$\"3j)**\\P4w)RiF2$\"3a!H\\5

(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF27$$\"3'z**\\P/-a[(F2$\"3['*4

&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!\\$>\"F*7$$\"3s)****\\i@Ot)F2$

\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"3p#p0_As\\q\"F*7$$\"3>+++!*>=+

5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7

\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"

[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F*$\"3I.v6'\\-.(RF*7$$\"31+]P/)f

TP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V\"F*$\"3e'R**p/^D,&F*7$$\"3+++++

+++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S

7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn

_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3Iti%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F

*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"

3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y

#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$

F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$

\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F27$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3

keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fes$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2

!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>cUexeKF27$Fit$!3#*eCzbh(yQ%F27$F

^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$Fhu$!3MaEf)**>Tw)F27$F]v$!3%zBj

\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#

G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`

x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$Fjx$!37&[Um**Hz#QF*7$F_y$!3g@w3

1:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E))3\"G&F*7$F^z$!3I8r8u<KdeF*7$

Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F][l6&F_[lFc[lF`[lFc[l-%+AXESLAB

ELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 155 "###########################

#####################\n#Rep\350re de Frenet\nrestart;F:=x*(y + x) + 2*

x^3 + x^4 + y^4;Fx:=diff(F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 

438 "\n with(plots):b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black \+

, numpoints=10000):\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y

=y0]);\nFy0:=eval( Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := \+

arrow(<x0,y0>, <-Fy0/l0,Fx0/l0>, length=[1],width=[0.01, relative], he

ad_length=[0.1, relative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l

0,-Fy0/l0>,length=[1],width=[0.01,relative], color=blue):\n\ndisplay(b

0, b1, b2, scaling=CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"FG,**&%\"xG\"\"\",&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F

(*$)F*F1F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&

\"\"#F'%\"xGF'F'*&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x0G!\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, th

e name changecoords has been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%$Fx0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 

"" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q****

********f:!#<$\"3)=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7

$$!33kz6()ynk:F*$\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-

F47$F:7$$!3W3#z?z?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7+++++

+kF-F@7$FF7$$!3m>\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F

*$\"3q7++++++oF-FL7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O

9#p\")e\"F*$\"318++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7

$$!37^p#eSXxe\"F*$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`

yF-7$7$$!31\\!*=@/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3

'=@XBVq'*>)F-7$7$$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"

ed\"F*$\"379++++++%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qE

Aj:F*$\"3Y9++++++))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3

g************f:F*$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q

?cShM%F-7$$!3-wH^x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-v

w;eNWF-7$7$$!3)=T)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"

3sasVHsVp]F-7$7$$!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fi

r7$$!3Yezj\"[M([:F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++

?*F-Fdu7$7$F[v$\"3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$

$!3d************>:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_

12>\"pU^$F-7$$!3UuRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!

3kM)=$p([%)[\"F*$\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-

F]x7$Fcx7$FjvFbs7$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr

7:F*$\"3=:++++++'*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?

x<Qy:vb(*F-7$7$F`w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;

O&H6I$GF-7$$!37OI/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F

`z7$$!3uoF$f'eot9F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F

*Fc[l7$Fi[l7$$!3Oz!\\%Q&o)[9F*$\"3U\"3\\%Q&o)35F*7$7$Fez$\"3V@6%o^OP,

\"F*F_\\l7$7$$!3Y*************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$

\"3o7++++++CF-7$F^]l7$$!3ZMZ`w6^K9F*$\"3KjtMl<6DFF-7$7$$!3dJ!Ra:1xV\"F

*$\"3Y7++++++GF-Fd]l7$Fj]lFdz7$7$Fez$\"3l@6%o^OP,\"F*7$$!3qiwa%\\&e@9F

*$\"3ckwa%\\&e@5F*7$7$Fj\\l$\"3)Q<^!\\MNI5F*Fd^l7$7$$!3U************f8

F*$\"3E?(*ppmLq<F-7$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7+++++

+?F-Fi\\l7$Fj^l7$$!33cfhIic#R\"F*$\"3?efhIicK5F*7$7$$!3U3Id)*p)fO\"F*$

\"3f,+++++S5F*F]`l7$Fc`l7$$!3a)o_6@e6O\"F*$\"3Z!p_6@e6/\"F*7$7$F__l$\"

3'*eit[\">9/\"F*Fi`l7$7$$!3S************>8F*$\"3Cf#)=ZBca8F-7$$!3A&>hx

W5MM\"F*$\"3_7++++++;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*

7$7$Fdal$\"3W\"))f*)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-

7$$!3\\\"=;,r'3-8F*$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal

$\"3A\"))f*)*e6Z5F*7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3a

G([WyN%\\5F*F[dl7$7$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:

D\"F*$\"3qB,+++++!)Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\

7F*$\"3]Glk;^0\\5F*7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F

*$\"3s,Ez0())=!fFjdl7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$

F[fl7$$!3/KFxS7I17F*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!

3E************f6F*$\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFj

dl7$7$F[hl$\"3IC,+++++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$

7$Ffgl$\"3d6Mnf2eS5F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjd

l7$7$$!3A************>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F

*7$$!3US))es\"ym:\"F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC

>J()!#?7$7$$!3=************z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<

8L56F*$\"30r-C<8LI5F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C

\"pFgjl7$$!35\\3\"=vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*

$\"3WC=I1C5k;FgjlF\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$

\"3vodZ>\"ol,\"F*7$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27**************

*F*$\"3l'[&*[6B^B\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]

m7$$!3\"H?AAAAUh*F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s

#oS-h`\"FgjlFa^m7$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m

$\"3S>s#oS-h`\"Fgjl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!******

******>*F-$\"37ff\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y

;3T4qi(*F-7$7$F]`m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$

$!3cPQG1a([!*)F-$\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@H

n7FjdlF`am7$7$Fgam$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"*

***********>*F-Fj`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$

!3q*)***********R)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3

Etj]@'3Q[*F-7$7$F^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!

3w%z9l*>%*[#)F-$\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"

[?gD+KFjdlF`dm7$7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7

$7$Fgdm$\"3])o\"[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$

Qzr>mVRs(F-F]hlFgem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<Rl

yUFjdl7$7$$!3)*))***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p

5F*oUzF-$\"3%4>p5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)*****

******f(F-$\"33vwzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k

))***********>(F-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3

eUs+wsIjsF-$\"3O8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3

]v\"f`j&euhFjdl7$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$

!3uE]D$G@w6(F-$\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F

-Fbjm7$7$Fijm$\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!

3m<yu6\"*='['F-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3

pi/pED49#)Fjdl7$7$$!3#z)***********R'F-$\"3()4x%>*zw-$)FjdlF^\\n7$7$Fe

\\n$\"3WIH0%QeZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$

7$Fe\\n$\"3[3x%>*zw-$)Fjdl7$$!3y,8f2LL;hF-$\"3!*eK\"f2LL;*Fjdl7$7$$!3c

()************fF-$\"3:#*>y7^/='*FjdlFh]n7$7$Fe\\n$\"3LHH0%QeZJ)F-7$$!3

u9Hux@v&>'F-$\"3'4%Hux@v&>)F-7$7$F_^n$\"3?Rd8KAmz!)F-Fg^n7$F^^n7$$!30x

'3Ey%o6eF-$\"3P,(3Ey%o65F-7$7$$!3A()***********f&F-$\"3-*z9RgBq3\"F-Fa

_n7$7$Fh_n$\"3\"Qo6du<M$yF-7$$!3]%*\\b$*[=aeF-Fcp7$F``n7$F_^n$\"35Qd8K

Amz!)F-7$Fg_n7$$!31:)eyJRq]&F-$\"3-S)eyJRq5\"F-7$7$$!3@FQ$pYLn?&F-Facl

Fh`n7$7$$!3LGQ$pYLn?&F-Facl7$$!3?Kh<:w^,_F-$\"3@eh<:w^,7F-7$7$$!3%o)**

*********>&F-$\"3#Q<Zv?8@?\"F-Fean7$7$F\\bn$\"3c/>Nx%\\Mf(F-7$$!3zPW/6

w-4_F-Fgo7$FdbnF]`n7$7$F\\bn$\"3'R<Zv?8@?\"F-7$$!3)ppE:!e/y[F-$\"3kAn_

,e/y7F-7$7$$!31()***********z%F-$\"3_dm&Qf#o/8F-F\\cn7$7$F\\bn$\"3m0>N

x%\\Mf(F-7$$!3%z5Qw_06=&F-$\"3]M\"Qw_06e(F-7$7$$!3]')***********z%F-$

\"3T?5d)*y\\FtF-F[dn7$Fbcn7$$!3)owyyyyya%F-$\"31#zyyyyyM\"F-7$7$$!3C()

***********R%F-$\"3_g$GV8t$*Q\"F-Fgdn7$7$$!3!y)***********R%F-$\"3A&=-

'4qTkqF-7$$!3erm6_U'fe%F-F[o7$Fhen7$FccnFddn7$F]en7$$!3c>G^9[B3UF-$\"3

#[%G^9[B39F-7$7$$!3!p)************RF-$\"3?[-e8pC_9F-F^fn7$7$F^enFfen7$

$!3/@y?vTr<SF-$\"3RZy?vTr<oF-7$7$$!3Y()************RF-$\"3!)=15MV-1oF-

F[gn7$7$Fbgn$\"3[[-e8pC_9F-7$$!3ax*Gr:)*[&QF-$\"3g-!Hr:)*[X\"F-7$7$$!3

k()***********f$F-$\"3wJu\"45@$*[\"F-Fjgn7$7$Fahn$\"3vJ4>\\sk?lF-7$$!3

]\"z,jci'*)RF-FU7$FihnFagn7$F`hn7$$!3-]n$yfw8[$F-$\"3!\\xOyfw8[\"F-7$7

$$!3'y)***********>$F-$\"3CFO5g)Ql\\\"F-F^in7$7$Fein$\"39'z#H=<FPiF-7$

$!3`4ka^]$yS$F-FI7$F]jn7$Fahn$\"3kI4>\\sk?lF-7$Fdin7$$!3w-N#)eqkxIF-$

\"3UFN#)eqkx9F-7$7$$!3/))***********z#F-$\"3[%G9dG9(p9F-Fejn7$7$F\\[o$

\"3s#)Qv\"*=FbfF-7$$!3S4')*oos=&GF-F=7$Fd[oFjin7$F[[o7$$!3znhO%RK(GEF-

$\"3E#>mVRK(G9F-7$7$$!3)z)***********R#F-$\"3wx&>/e>WS\"F-Fi[o7$Fa[o7$

$!3s%e/Zf)e@EF-$\"3l3Yq%f)e@eF-7$7$F`\\o$\"3UO7sh\"[9l&F-Fe\\o7$7$F`\\

o$\"3/y&>/e>WS\"F-7$$!3aWGhCu2:@F-$\"3\")oGhCu2:8F-7$7$$!3)y)*********

***>F-$\"3%yJfN\")GdH\"F-Fb]o7$7$Fi]o$\"30k=Q\"fuEK&F-7$$!3wUAnecOCBF-

F17$Fa^oF[]o7$7$$!3#y)***********f\"F-$\"3bdi&)4'p.9\"F-7$$!3OU,_wy#et

\"F-Facl7$F[_oFh]o7$7$Fg^o$\"3?n&H\\:fe'\\F-7$$!3:%3^M_[1%=F-F_u7$Fc_o

F^^o7$Ff^o7$$!3Gcs[K))e_9F-$\"3!4G([K))e_5F-7$7$$!3u()***********>\"F-

$\"35X!f`j&eu$*FjdlFh_o7$7$F_`o$\"3O=&3iz7Vb%F-7$$!396+++++;9F-Fct7$Fg

`oF`_o7$7$$!3mw)***********zFjdl$\"3e;=*f;(43oFjdl7$$!3Kd)ooooo[*FjdlF

^el7$FaaoF^`o7$7$F]ao$\"3)oQ^FP'HXSF-7$$!3A*G?cx.&f5F-Fgs7$7$$!33*G?cx

.&f5F-FgsFd`o7$7$$!3)e()***********RFjdl$\"3e)e2Bp2Bp$Fjdl7$$!3C1Qdlg$

)4UFjdlF]hl7$7$$!3b0Qdlg$)4UFjdl$\"3!H7++++++%FjdlF\\ao7$7$$!3ew)*****

******RFjdl$\"3shg#yM/8F$F-7$$!3))>;pb&Q0[&FjdlF[x7$Feco7$$!3!o%=s<M()

*=(Fjdl$\"3v3AxTt)*=RF-7$7$$!3kL&=.N&)Qn(FjdlFfxFico7$F_doFfao7$7$Fh]m

Fh]m7$FacoFdbo7$Fddo7$$!3S\\(fiIlK;)!#@F]hl7$7$$!37?(fiIlK;)FjdoF]hl7$

$!35,`SJF!)pg!#A$\"3G_;t-)pg+%Fjdl7$7$$!3yAZVh*[b\\*FjdoFj[nF_eo7$7$$!

3qMZVh*[b\\*FjdoF^el7$$!3Oo&Rut&Q'=&Fjdo$\"3)Gkut&Q'=0)Fjdl7$7$$!39@^%

zKEU\\#FgjlFaclF]fo7$7$$!3)*=^%zKEU\\#FgjlFacl7$$!3YPh]Nr[_=Fgjl$\"39'

3b8([_=7F-7$7$$!3/4dCA`CA`Fgjl$\"3!G,+++++g\"F-Fjfo7$7$$!3^7dCA`CA`Fgj

lF[bl7$$!3g)GAkqZsp%Fgjl$\"3sZU1xC(pk\"F-7$7$$!3E\\*f?vnx!)*FgjlFj_lFi

go7$7$$!3*4&*f?vnx!)*FgjlFj_l7$$!3U#=TFQ9!))**Fgjl$\"3)pVFQ9!))*4#F-7$

7$$!3&z3h8KqKj\"FjdlFa]lFfho7$7$$!3I)3h8KqKj\"FjdlFa]l7$$!3M4^EphFC>Fj

dl$\"3)e`EphFCf#F-7$7$$!3-ar2$pL!GDFjdlF]^lFcio7$7$$!3Par2$pL!GDFjdlF]

^l7$$!39c*\\g\"yB>NFjdl$\"3'*>]g\"yB>:$F-7$7$$!3wc;q/eV.PFjdlF\\[lF`jo

7$7$Fgjo$\"3s6++++++KF-F`co7$7$Fahl$!3)pK\"R<_c\\KF-7$$\"3;wNJ\"=%3*y$

FjdlFein7$Fa[p7$$\"3shr.Q+5`OFjdl$!3)=p.Q+5`;$F-7$7$$\"3+%3(H*Rxjf#Fjd

lF\\[oFe[p7$7$$\"3O%3(H*Rxjf#FjdlF\\[o7$$\"3YlO&*zzX)*>Fjdl$!35U`*zzX)

*f#F-7$7$$\"3M_y(>3-ko\"FjdlF`\\oFb\\p7$7$$\"3)>&y(>3-ko\"Fjdl$!3q()**

*********R#F-7$$\"3_'[0*3iOS5Fjdl$!3BC0*3iOS5#F-7$7$$\"3.Z(fk#[#3-\"Fj

dlFi]oFa]p7$7$$\"3'oufk#[#3-\"Fjdl$!3g()************>F-7$$\"3E4m2Bp2B

\\Fgjl$!3YT2Bp2B\\;F-7$7$$\"3&*e)=x3NSh&FgjlFg^oF`^p7$7$$\"3Ui)=x3NSh&

FgjlFg^o7$$\"3-)Q!)z;F['>Fgjl$!3Nz(z;F['>7F-7$7$$\"3,OJcw=D-FFgjlF_`oF

]_p7$7$$\"3vPJcw=D-FFgjl$!3'y)***********>\"F-7$$\"3'R*32x*QPk&Fjdo$!3

Oh/x*QPk0)Fjdl7$7$$\"3P4eRyD)\\6\"FgjlF]aoF\\`p7$7$$\"3*3\"eRyD)\\6\"F

gjl$!31y)***********zFjdl7$$\"3-6ofi]jbrFbeo$!3n\\B1Nc:2SFjdl7$7$F]hl$

!33Evb1O)4M%FjdlF[ap7$7$F^el$!34FV8aN)R#RF-7$$\"3'yf&3YW([!fFjdlFahn7$

Fhap7$F]hlF_[p7$7$F^el$!3oQ95[yAe%*Fjdl7$$\"3q>`aaaaaiFjdlF]ao7$FabpFa

ap7$7$Facl$!3vUqp#pu\\C%F-7$$\"3EooT#fD')y)FjdlFbgn7$FibpFeap7$7$Facl$

!3gsB)eqkdb\"F-7$$\"3GcK]C8!)H$*FjdlF_`o7$FacpF^bp7$7$$\"3e7++++++7F-$

!3IVqp#pu\\C%F-7$$\"3[V,.Tgw&\\\"F-$!3%z6I5/mdH%F-7$7$F[bl$!37N-*[Lj%)

G%F-F[dp7$7$F[bl$!33LW'=ridM#F-7$$\"37s(eLw+pS\"F-Fi]o7$Fhdp7$$\"3/nYf

#*)4DC\"F-$!39UYf#*)4Dk\"F-7$7$$\"3e\\?G^?G>7F-Fg^oF\\ep7$FbepF^cp7$Fa

dp7$$\"3E(4tNm%HV<F-$!3>sIdjYHVTF-7$7$$\"3G_cj'4X5#=F-FbgnFgep7$F]fp7$

$\"3o-bfp%fg'=F-$!3_xafp%fg'QF-7$7$$\"3#R%zd'H%\\!*=F-$!33()**********

*f$F-Fafp7$7$FhfpFahn7$$\"3Ubw7-<O*)=F-$!3?Iw7-<O*[$F-7$7$$\"3h;j^)\\O

@%=F-FeinF^gp7$Fdgp7$$\"3x;rGI@!H!=F-$!3u\"4(GI@!H+$F-7$7$$\"3\"GSKB>e

2u\"F-F\\[oFhgp7$F^hp7$$\"3y'3R!G$*HI;F-$!3^i!R!G$*HICF-7$7$$\"3>#4#=%

>Q(=;F-F`\\oFbhp7$FhhpFedp-%'COLOURG6&%$RGBG\"\"!F`ipF`ip-%)POLYGONSG6

&7&7$$!+7')=%)**!#5$\"+;Mu/5!\"*7$$!+R6e,5F[jp$\"+Nec_**Fhip7$$!+2hRb=

F[jp$\"+t:')z7F[jp7$$!+HQB_=F[jp$\"+0%[$*G\"F[jp7%7$$!+Ys(p&=F[jp$\"+c

\"=^F\"F[jp7$$!+)H$o[>F[jp$\"+mxA;8F[jp7$$!+!p_1&=F[jp$\"+A=4%H\"F[jp-

%&STYLEG6#%,PATCHNOGRIDG-F]ip6&F_ip$\"*++++\"!\")$F`ipF`ipFd\\q-F$6#7*

FeipF\\jpFajpF\\[qFa[qFf[qFfjpFeip-Fbip6&7&7$$!+;Mu/5F[jp$\"+R6e,5F[jp

7$$!+Nec_**Fhip$\"+7')=%)**Fhip7$$!+'zQ#[7F[jp$\"+IAs%R#Fhip7$$!+Hcsd7

F[jp$\"+5]MECFhip7%7$$!+!Q&\\V7F[jp$\"+S3\"*yBFhip7$$!+mxA;8F[jp$\"*?q

;8&Fhip7$$!+Y!pCE\"F[jp$\"++k:UCFhipF[\\q-F]ip6&F_ipFd\\qFd\\qFa\\q-F$

6#7*F[]qF`]qFe]qF`^qFe^qFj^qFj]qF[]q-%(SCALINGG6#%,CONSTRAINEDG-%+AXES

LABELSG6$%\"xG%\"yG" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 163 "###########################

###########    Exercice 8.\n#la n\351phro\357de\nrestart:\nwith(plots)

:plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=magen

ta);\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords \+

has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6&-%'CURVESG6#7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!#=7$$!3[

H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-7$$!3WF]

t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$!3^$H-\"

pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4N!#@7$$!

3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^FN7$$!3a8

$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$!3;,jAjp

K:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV$4Hq]EF*

$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#GF*$!3=B,

FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$QN/\"*Hj

6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[Q\\KF*7$

$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF*7$$!3]S

>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3[;@8\"*=

**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3i/%Qt[,6

4$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373LBd^xr))F

-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI[F4*=F*$

!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)\\hRd#F*$

!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3OVDGF*$!3c

g:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-FF*$!3#)f

sVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*$!3Cm%yV9

Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*$\"37ndsP

o9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*y@F*$\"3i

37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G=1X:DF*$

\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#z(pFF*$

\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y@)f<\"y

2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3\"3ph;DN

(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3Ad4**e\\[

,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"3P00ZV!y

p.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3#=%GK+r!

=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$!3)[E$eI

W'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*7$$!3sHg

!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$!31B#)R&

\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF*7$$!3w

\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$$!3gQ,f

Mg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3=$p5Chh

U#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7jK>^MFF

*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/0tJ.CF*

$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!4#F*$\"

3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl+?F*$!3

oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*$!3tj[o

LEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!4Q,cA^&

GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f))F-7$$

!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"F*7$$!3

%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$$!3wgHL

!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a\\X$H/c

Y\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z-b))F-$

!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF-$!3ol8

+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$!3!\\n7

x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-$!31;.7

01A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!3LSm-zn

f,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'>\\!HRI

F*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%R3#F*7$

$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]%=\"F*7

$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=bT_F-7$

$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF%F=7$$

\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF=7$$\"

3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F-7$$\"

3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$$\"3In

'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*7$$\"3

qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$\"3mwf

F&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$\"3W]p

lLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$\"3U]j

U1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$\"3$pB

1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3amv5ZD'

f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3DL<cc6

\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwfGa1<`;

F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=#>e_CF

*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>e8kA!G

F*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)yKnFF*

$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig))oX#F

*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED@F*$\"

3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,+#F*$

\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F*$!3m

Yz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!3%GtU

yS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0j\\(4

z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"yRcR)3

v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1+=nCF

*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*7$$!3

kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$!3hw1

@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3aksftY

,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_md\"F-

$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^(F-$!

38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28F*$!3

!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!3W0d#

feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+$Hpy!

4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'RwQ](

\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!f/(o

\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#fAT

\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>kd<

G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F*$

\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*$

\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*$

\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv#

F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF*

$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R\"

F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-)H

fF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!=F

=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!*f

F-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA\"F

*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx\"F*

$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F*$\"

3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-MWEF*

$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF*$\"

3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*$\"3

\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*$\"3

oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$\"3[&

*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$\"3O.

h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!3$=UW

8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&Qzy+'

F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-7$F($

!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG$\"*++++\"!\"

)$\"\"!F_boF[bo-%%VIEWG6$%(DEFAULTGFcbo" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 130 "x:=simplify((3*cos(t) - cos(3*t)));\ny:=simplify((

3*sin(t) - sin(3*t)));\nsimplify((3*cos(t) - cos(3*t))^2+(3*sin(t) - s

in(3*t))^2);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,$*(\"\"#\"\"\"-

%$cosG6#%#t|irGF(,&\"\"$!\"\"*&F'F()F)F'F(F(F(F/" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"yG,$*&\"\"%\"\"\")-%$sinG6#%#t|irG\"\"$F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"#7\"\"\")-%$cosG6#%#t|irG\"\"#F&

!\"\"\"#;F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 167 "with(plots)

:p1:=plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=m

agenta):\np2:=polarplot([sqrt(16-12*cos(t)^2),t,t=0..4*Pi],color=red):

\ndisplay(p1, p2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 363 

363 363 {PLOTDATA 2 "6&-%'CURVESG6$7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!

#=7$$!3[H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-

7$$!3WF]t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$

!3^$H-\"pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4

N!#@7$$!3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^F

N7$$!3a8$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$

!3;,jAjpK:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV

$4Hq]EF*$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#G

F*$!3=B,FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$

QN/\"*Hj6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[

Q\\KF*7$$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF

*7$$!3]S>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3

[;@8\"*=**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3

i/%Qt[,64$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373L

Bd^xr))F-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI

[F4*=F*$!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)

\\hRd#F*$!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3O

VDGF*$!3cg:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-

FF*$!3#)fsVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*

$!3Cm%yV9Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*

$\"37ndsPo9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*

y@F*$\"3i37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G

=1X:DF*$\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#

z(pFF*$\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y

@)f<\"y2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3

\"3ph;DN(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3A

d4**e\\[,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"

3P00ZV!yp.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3

#=%GK+r!=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$

!3)[E$eIW'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*

7$$!3sHg!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$

!31B#)R&\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF

*7$$!3w\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$

$!3gQ,fMg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3

=$p5ChhU#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7

jK>^MFF*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/

0tJ.CF*$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!

4#F*$\"3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl

+?F*$!3oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*

$!3tj[oLEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!

4Q,cA^&GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f

))F-7$$!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"

F*7$$!3%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$

$!3wgHL!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a

\\X$H/cY\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z

-b))F-$!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF

-$!3ol8+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$

!3!\\n7x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-

$!31;.701A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!

3LSm-znf,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'

>\\!HRIF*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%

R3#F*7$$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]

%=\"F*7$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=

bT_F-7$$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF

%F=7$$\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF

=7$$\"3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F

-7$$\"3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$

$\"3In'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*

7$$\"3qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$

\"3mwfF&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$

\"3W]plLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$

\"3U]jU1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$

\"3$pB1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3a

mv5ZD'f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3

DL<cc6\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwf

Ga1<`;F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=

#>e_CF*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>

e8kA!GF*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)

yKnFF*$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig

))oX#F*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED

@F*$\"3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,

+#F*$\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F

*$!3mYz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!

3%GtUyS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0

j\\(4z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"y

RcR)3v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1

+=nCF*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*

7$$!3kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$

!3hw1@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3a

ksftY,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_m

d\"F-$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^

(F-$!38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28

F*$!3!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!

3W0d#feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+

$Hpy!4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'

RwQ](\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!

f/(o\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#

fAT\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>

kd<G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F

*$\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*

$\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*

$\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv

#F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF

*$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R

\"F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-

)HfF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!

=F=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!

*fF-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA

\"F*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx

\"F*$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F

*$\"3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-M

WEF*$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF

*$\"3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*

$\"3\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*

$\"3oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$

\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$

\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!

3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!FjaoFfao-F$6$

7as7$$\"\"#FjaoFiao7$$\"3_\"39Q^!HE@F*$\"3#G)4hm4JufF-7$$\"3?<T%zlrq@#

F*$\"3mZrz'=)=$>*F-7$$\"3AW`#QaonG#F*$\"3qqT2ol&eG\"F*7$$\"3Nx/q>'\\kI

#F*$\"3P$ftm%*G'3:F*7$$\"35Q81X!orI#F*$\"3l0uDf\\JS<F*7$$\"3/))yX1T%fG

#F*$\"3Euc[))Q#y(>F*7$$\"37GfvXPeSAF*$\"3\"Q$yoG\"*p<AF*7$$\"3w\\&3]iF

52#F*$\"3!=EPt!3q#p#F*7$$\"3-Y&3)*egez\"F*$\"3!\\]p\"=!R78$F*7$$\"33@&

3l`#p@;F*$\"3nPrP#\\OlK$F*7$$\"3Ci(e]p'4D9F*$\"3:&)Hm1#Q?]$F*7$$\"3kV0

@<XX37F*$\"3-l!))o<:Zl$F*7$$\"3yzM(p>yeu*F-$\"3yQ9;)4>>y$F*7$$\"3![[#)

zJY:X(F-$\"3O]:7w$f^(QF*7$$\"3A_OsS_Mk]F-$\"3**R!=+K'>VRF*7$$\"3#ofhxS

EPh#F-$\"3#*om;5s+&)RF*7$$\"351+T^%\\GI\"F=$\"3qz3roG'***RF*7$$!3kSpY9

6^UCF-$\"315P(4a7p)RF*7$$!3ypjo&G@C)\\F-$\"3)*H_]&\\T]%RF*7$$!3s7FXWuV

buF-$\"3yW=dE_-vQF*7$$!32=.FIY%)G)*F-$\"3-N**QQ?*zx$F*7$$!3)\\IH!RFf97

F*$\"3)*Qg(3!e)3l$F*7$$!3?N`zH;CH9F*$\"3Ge,_wgt)\\$F*7$$!3(=l'4o*ySi\"

F*$\"3(G]Nk1WTK$F*7$$!3q6:ST<y'z\"F*$\"3d8(3Jtz+8$F*7$$!3sB\"*pL;Ho?F*

$\"37Wvl)p_$)p#F*7$$!331\"\\w-etB#F*$\"3+`v^vL)3B#F*7$$!3]PIma)pZG#F*$

\"3yFH>?RB')>F*7$$!3m5UW)>:qI#F*$\"3rXHDjK\"Ru\"F*7$$!3]Bm,d0S1BF*$\"3

o;TZ4^f2:F*7$$!3%)Q\"=w-#3'G#F*$\"39N\">2_f0G\"F*7$$!3yGM9d'G]@#F*$\"3

D:3))f'G36*F-7$$!3-G_(RM(=B@F*$\"3u!**Rm^eD(eF-7$$!3XSw`)z0Y.#F*$\"3WU

-(Gh_&\\FF-7$$!3Jm&*G_G++?F*$!3AeK(RfM%)Q#FH7$$!3Pjg@HI2O?F*$!3tf#*=()

\\h7GF-7$$!3d-\\]!**ee7#F*$!3-Zds3T:gfF-7$$!37w39/;7DAF*$!3&[qz6/Fa_*F

-7$$!3sl9X\"\\pbH#F*$!3AwLP'H)Qi8F*7$$!3q\"HO@DadI#F*$!3%o7:$H;+q<F*7$

$!3Q8L<KF2YAF*$!3'z[iNu'[%>#F*7$$!3WNh!\\$)p12#F*$!3=`^r0@W$p#F*7$$!3m

Y&=AR6!z<F*$!3/!o_x*)z@:$F*7$$!3Kz=,=VwZ9F*$!35h&GrK(y$[$F*7$$!3)y$)*)

oag=0\"F*$!3X$3GhzTPu$F*7$$!3s;&e5Z%)G)zF-$!3o*=UaT5h&QF*7$$!3'e,VjGhB

K&F-$!3#[[sZ(y<PRF*7$$!3Yq7!Gv`\"yDF-$!3KOP4DQT&)RF*7$$\"3-7qz5+Bn?F=$

!3;Oog;l!***RF*7$$\"3a)G%=&)Q\\qEF-$!3qu(pAjYV)RF*7$$\"3Eh:50qC,^F-$!3

<p&p#[[NURF*7$$\"35EW]Et5puF-$!3%obziK`X(QF*7$$\"3a_SAKmJX(*F-$!3)y4I.

aX>y$F*7$$\"3p1K6&e30@\"F*$!3Ex(Q6sOMl$F*7$$\"3QokbS0\"*G9F*$!3Kvv%yT+

!*\\$F*7$$\"3xEzx&)=%oi\"F*$!307/?VaO@LF*7$$\"39D-ln_'=!=F*$!3l4WgqXlB

JF*7$$\"3E#Q$p?yUl?F*$!3nOB!owFUq#F*7$$\"3yqNrQ_NKAF*$!3%*y0)fWB2D#F*7

$$\"3+\"\\0[-R8G#F*$!3L(H'H&)eo4?F*7$$\"3c1MilZs0BF*$!3]2Hc\\<bq<F*7$$

\"3J()[e$GMwI#F*$!3j4:$Qsko`\"F*7$$\"3+f?d'f))**G#F*$!3?&40`a8=J\"F*7$

$\"3[8$o!eBc>AF*$!3;&y=*)>IYH*F-7$$\"3q$)e:*fTb7#F*$!3#zXF$yJu\\fF-7$$

\"3\\00Fy`BP?F*$!3GJ#*RzW\">'GF-7$$\"3a_>DQp2+?F*$!3M)*\\5&**)eS7F=7$$

\"3N(pZyNCO.#F*$\"3$HR/-/?oq#F-7$$\"3(=b-*)pbR7#F*$\"3)Qoe%[Au(*eF-7$$

\"3)[B58e-f@#F*$\"3S3(ftwnf9*F-7$$\"3mKvw_;o'G#F*$\"3!Q+\"zp==&G\"F*7$

$\"3z?Hz`Gr2BF*$\"3o^'**\\Bajs\"F*7$$\"3MW(>8i?rC#F*$\"3!3(>%)3c$**=#F

*7$$\"35t#*edYA%3#F*$\"3Y]o\"[H#)[m#F*7$$\"3D-R&H#*3h\"=F*$\"3U(p-(*o*

R0JF*7$$\"3y$*eA7o[[;F*$\"3IP<;]lE*H$F*7$$\"3c*G)=>3,f9F*$\"35cXw3^buM

F*7$$\"3u\"\\b!Rb&)\\7F*$\"3^Vi1e)f$GOF*7$$\"3%*[,\"e_7O-\"F*$\"3w,wAu

\"=\"ePF*7$$\"3ON4H%y#=7zF-$\"33'=\"3'oI(eQF*7$$\"3c1nH9p8&[&F-$\"30o1

\\\"Q=K$RF*7$$\"3e'4iswQi)HF-$\"3wC93'[4/)RF*7$$\"3a^_=c;(4[%F=$\"3cBR

pF2c**RF*7$$!3E6A\"G&)RbP#F-$\"3uGwm-Bi()RF*7$$!3?,$oS)eog^F-$\"3TA>\\

Wf)4%RF*7$$!374o$Q+wC'yF-$\"3aX^&e.d0'QF*7$$!30/Qog&)zV5F*$\"37qaMA]*y

u$F*7$$!3ij(y=.PCY\"F*$\"3%)\\bv/)=<Z$F*7$$!3<,ns[m#z!=F*$\"34vi%>2Kf6

$F*7$$!3yy#QX8*[!3#F*$\"3?ETOmC&Gn#F*7$$!3G:<#eGJhC#F*$\"3/M8c#\\LU>#F

*7$$!3CM=-B[X1BF*$\"3]^xnj+?c<F*7$$!3!4_([_&eGH#F*$\"3o(o]ozynL\"F*7$$

!3.x)f/)3L<AF*$\"3)z*Rx8@p.#*F-7$$!3`N7OdQ+:@F*$\"3`Fl5W>c/cF-7$$!3IPv

\"HcYP.#F*$\"3nnUS&*e;7FF-7$$!3i*G$QuZ2+?F*$\"3[<%QLk:IA\"F=7$$!3,2,gI

kjI?F*$!3'R\"Qx5`utDF-7$$!3-Sk:h5U9@F*$!3gk%[2')zae&F-7$$!38e&>hXjI@#F

*$!3J=lsUxHK!*F-7$$!3/>Q2!*=h)G#F*$!3x)\\O85y/I\"F*7$$!3Q(>9BE>sI#F*$!

393AsB.8E:F*7$$!3&*)=2-cPiI#F*$!3cxaF(>U1w\"F*7$$!3[`N'R\\mEG#F*$!3$zu

^>J(z+?F*7$$!3KN6!)z6KMAF*$!3,a*>SL6IC#F*7$$!3_(R[\"3t!p1#F*$!3iWOf)z(

>,FF*7$$!30(\\-Q-V4!=F*$!3)Hl8*yO#[7$F*7$$!3If]sRz))G;F*$!3x*o/)p;I>LF

*7$$!3mT=E*QbYV\"F*$!3yW!\\sa*R%\\$F*7$$!3lmRt\\Wb?7F*$!3e%R^)\\29ZOF*

7$$!3c'HID!fC$*)*F-$!3ch+Q?c\"\\x$F*7$$!3wPy0,6\\huF-$!3'f=2lO;[(QF*7$

$!3SFeVCU$\\#\\F-$!3;e/'oU<j%RF*7$$!3m&>o/?d)=BF-$!3'RweIW2#))RF*7$$\"

3*3GM.Q_/?$F=$!3-q]xDfx**RF*7$$\"3yH/7'*o\"=u#F-$!3?*GC%zi\\$)RF*7$$\"

3Wy@]xy\"38&F-$!31T&*H/fnTRF*7$$\"3cG%GBVn'euF-$!338o\"3\"Q\"\\(QF*7$$

\"3e+:zCY.)p*F-$!3)*=h!>BlTy$F*7$$\"3G=ga%RfA@\"F*$!3eB*)[TYM_OF*7$$\"

3\"H;P:E_hV\"F*$!3i=cK)y&>$\\$F*7$$\"3![)>2=]NQ;F*$!39s!)=fXo4LF*7$$\"

3'fPmnB`i\"=F*$!3-x(*y+G@0JF*7$$\"3)4E;h2$)y1#F*$!3ku$4*)Q$>*p#F*7$$\"

3j\"zv[#**\\HAF*$!3Imk3)[R<E#F*7$$\"397:#fB7\"zAF*$!3i&)Q`;<7C?F*7$$\"

3*\\j3>y=ZI#F*$!31CLL0'R\")y\"F*7$$\"3(z6(e'R,$3BF*$!3g]Eofm?d:F*7$$\"

3K[)3)[ff#H#F*$!3b<\\384TM8F*7$$\"3gseZ0*R?A#F*$!3_J-o]ir'R*F-7$$\"3kE

.#eCDc7#F*$!3M%yXyy'[_fF-7$F_bo$\"3oEo\"=bl\"G6!#D-Fcao6&FeaoFfaoFiaoF

iao-%+AXESLABELSG6$Q!6\"Fi[r-%%VIEWG6$%(DEFAULTGF^\\r" 1 2 0 1 10 0 2 

9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "xp:=diff(3*cos(t) - cos(3*t)

,t);yp:=diff(3*sin(t) - sin(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "

6#>%#xpG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F

(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ypG,&*&\"\"$\"\"\"-%$cosG6

#%#t|irGF(F(*&F'F(-F*6#,$*&F'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 30 "xs:=diff(xp,t);ys:=diff(yp,t);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%#xsG,&*&\"\"$\"\"\"-%$cosG6#%#t|irGF(!\"\"*&\"\"*F

(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&

\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "simplify(xp);simplify(yp);

simplify(xs);simplify(ys);simplify(xp^2+yp^2);\nsimplify(u*ys-v*xs);s:

=simplify(sqrt(xp^2+yp^2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"

\"'\"\"\",&*&\"\"#F&)-%$cosG6#%#t|irGF)F&F&F&!\"\"F&-%$sinGF-F&F&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%#t|irG\"\"#F&

-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$cos

G6#%#t|irGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%#t|irG\"\"#F

&F&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-

%$sinG6#%#t|irG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,***\"#O\"

\"\"-%$sinG6#%#t|irGF&%\"uGF&)-%$cosGF)\"\"#F&F&*(\"#7F&F+F&F'F&!\"\"*

(F%F&%\"vGF&)F-\"\"$F&F2*(\"#IF&F4F&F-F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"sG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 10 "int(s, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&\"\"'\"\"\"-%$cosG6#%#t|irGF&!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 24 "solve(xp=0);solve(yp=0);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,$*&\"\"%!\"\"F#\"\"\"F),$*(\"\"$F

)F'F(F#F)F),$*&F'F(F#F)F(,$*(F,F)F'F(F#F)F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(\"\"!F'" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) - cos(3*t),t=0,5);taylor(3*s

in(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"

\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"\"\"&" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - cos(3*t),t=Pi,5);taylor

(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++,&%

\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"%F/-%\"OG6#F&\"\"&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%#PiG!\"\"!\"%\"\"$-%\"

OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "x:=3*cos(t) \+

- cos(3*t);y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,y);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(

F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y1G,

&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F

(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 20 "evalf(x1);evalf(y1

);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+iN@99!\"*" 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 60 "simplify(3*cos(t) - cos(3

*t));simplify(3*sin(t) - sin(3*t));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$!\"\"*&F%F&)F'F%F&F&F&F-" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%\"\"\")-%$sinG6#%\"tG\"\"$F&F

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "plot([x,y],t=0..4*Pi);

plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"#F)7$$\"3o#e#[q66RF!#=$\"

3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(3e#F27$$\"3Ya\\5T2Y#z&F/$

\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@vaFF27$$\"3%=$\\!=7cvz'F/$

\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ2GF27$$\"3+\\#Q*3(>wY(F/$

\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJGGF27$$\"3J0kF/T!*R\")F/$

\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6GF27$$\"3!3S>yI4W\"))F/$

\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^:b^FF27$$\"3N#*Q88r;E)*F

/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.y7,D\\#F27$$\"3j'ys9<(><

6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='fh/fFt/#F27$$\"3c#)H3^qX

^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:.=T0^V\"F27$$\"33XyJQ]#3

Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3yHj\"Ru&[gvF/7$$\"3!QPxJ8

,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$\"3wEg>N/Fa>!#>7$$\"3#)fA

vtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"F2$!3im)>O.O$RuF/7$$\"3E-

D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3w0F(\\@KoW\"F27$$\"31]im>

F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3SfVS)fqE0#F27$$\"3!G]BEle_-

#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4oEA]$\\#F27$$\"31-qqW3Me@

F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\FF27$$\"3Q7V6$=#*zD#F2$!3

YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4GF27$$\"3\\&=>(3kUCBF2$!3

&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF27$$\"37!4T\\S6=R#F2$!3ld-

5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$\"3GE+yrr9gCF2$!3kX<(>pGgy

#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"3')H%Q?#3liDF2$!39JHK$o$Rw

EF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3uO!)Q6turGF2$!3'z]/@+-;?#F2

7$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:'3ns+$F2$!3E!R*=,z2`?F27$$
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HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[

j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=

Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.m

KuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4

'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(

y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF

/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$

$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=

g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3ac

Q0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%

))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;

x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,

AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?

F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk

?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!

3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[

3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es

>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>

F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!

3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[

5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"

F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*

Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OW

nSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py

$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7

$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$

\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F

/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/

7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#

\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3m

u*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3M

s*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z

#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=

i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ

%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8

c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'

Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@

6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)

\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?ID

z%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"

3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%y

Dz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3

A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=

='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>

\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*

G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4

c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%

eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF

/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/

$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/

$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$

\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"

3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$

!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR

<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"f

u$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F

/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$

!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O

4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8

ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\

26F/$!3[U'RXR*R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$

F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%

F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3

azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#

>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)

3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1

)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F

/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$

$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3

i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3

aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3

q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-

%%VIEWG6$%(DEFAULTGFj^n" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "

restart:with(VectorCalculus):" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "Ar

cLength( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"#C" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)

):\nCurvature( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)> ):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 12 "simplify(%);" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"\"\"\"\"$F&*&F&F&-%$sinG6#%#t|i

rG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############

###########################################################" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Rep\350re de Frenet\nrestar

t:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%#t|

irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),t):v:=diff(3*sin(t) - s

in(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF'!\"\"*&F&F'-F)6#,$*&

F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F," }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(u/l),simplify(v/l)];

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&\"\"#\"\"\")-%$cosG6#

%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simplify(u/l)];" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-%$sinG6#%#t|irGF)-%

$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=subs(t=t0,y);\nu0:=

subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:=\nplot([x,y,t=0..

4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*&\"\"%!\"\"%#PiG\"

\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&\"\"$\"\"\"-%$cosG

6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF

(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F/*&F'F(-F*6#,$*(

F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#v0G,&*&\"\"$

\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6#,$*(F'F(F.F/F0F(F

(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords h

as been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 257 "b1 \+

:= arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.05, relative], head_le

ngth=[0.1, relative], color=red):\nb2 := arrow( <x0,y0>, <-v0,u0>,leng

th=[1],width=[0.05, relative], head_length=[0.1, relative], color=blue

):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*

7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek

\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[

MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0i

z4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3

C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*

[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wR

l7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]

1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?L

Q4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjK

I!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$*

**RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!R

F/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi

$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$

!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3

*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP

#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=

eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([

]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\

Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/

$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb

?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!

3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yo

sR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z

&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n

\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$

$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=

5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&y

V:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!

3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)

*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg

,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF

/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$

\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7

$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7

$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"

3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3y

SMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W

$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59

976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[

-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`q

d\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')G

Sn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>S

S!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa

\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDx

NhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:

YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"

ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N

?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\

OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N

*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI

\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Y

w'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b

\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W

/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF

/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!G

F/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o

#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$

\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3

JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/

$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3

'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SC

U^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/

bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/

7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U

`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#

G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmD

fX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF**Gat

F=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F

2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$

!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`

*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx

9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=

BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*

3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/

7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"

3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d

$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)

*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5

!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99Fi^n7$$\"+CrU.GFi^nFj

^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF`_n7$$\"+CrUGGFi^n$\"

+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNOGRIDG-F\\^n6&F^^n$\"*

++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb_nFf^n-Fc^n6&7&7$Fh_n

$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^nFban7$FeanF_an7%7$Fea

n$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9Fi^nF_`n-F\\^n6&F^^nF+

F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+AXESLABELSG6$Q!6\"Fjb

n-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFccn" 1 2 0 1 10 0 2 

9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3

" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "##

#################################################################\n" }

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "#########################

#############    Exercice 8, suite\nwith(plots):\npolarplot([cos(t)^2,

t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F*7$$\"3s%RHu\\FC)**!#=

$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>R5oF27$$\"3]h))4k@'f&)

*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybfsiD\"F/7$$\"3%RT'z1sP9

'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?K=\\l=F/7$$\"3icbW;/VQ

#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPuM?CF/7$$\"3qu4S\"R*e](

)F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@)y*GF/7$$\"3-`txqLX!>)

F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=iKF/7$$\"3k)[%)fR!oLsF

/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!f%Gm$F/7$$\"3f'H1`6)=-

lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4&z!QF/7$$\"3Qo$3g(>7Wd

F/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn![QF/7$$\"3]fBV;oz\\`F/

$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/7$$\"3/4k(Rp=h&\\F/$\"

3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F/7$$\"3%)H@XTuPsUF/$\"

3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`$F/7$$\"3!yrni9q\"QGF/

$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBHF/7$$\"3!*3VReu\"e(>F/

$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,Pe#F/7$$\"3?Ev=2H<u9F/$

\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\@F/7$$\"3yc[c&)y@\\5F/

$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx\"F/7$$\"3c'[t6ES*pqF2

$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y_M\"F/7$$\"3+5&e'eG2!R

%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_(yMu9**F27$$\"30(HI)=!

)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`%4_h1x$F27$$\"3%Q90m!)

*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"3+y%fB<#oPYFdw7$$\"3=b

S'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$\"3!z[8h%H`/C!#B7$$!35

QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_x$\"3!eH_na2wc%Fdw7$$!

3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqFdw$\"3\\%yB!3X?:OF27$$

!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2$\"322%f5T\\!G(*F27$$!

3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F2$\"3Y4`vLxGO8F/7$$!3O

Eo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i<594p!)p<F/7$$!39eu4!p

Jj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm\"*4\"=A%o@F/7$$!3U,5h

\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"35E%)GGi!Qe#F/7$$!3I=

\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$\"3[?J$>V`V$HF/7$$!3;N

l(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"3F%[**z_3,`$F/7$$!3wLy

G3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=*QZy\"[o)y$F/7$$!3?I')

3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(ee<Sy)[UQF/7$$!3!fO`.[

QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa#eVy%QF/7$$!3-uI&>?()Q

v&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6m2QF/7$$!33!eoLVMt\\'F

/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kOF/7$$!3z\\![q>(*)GsF/$

\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/7$$!39z?X^(3W>)F/$\"3m

y20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$!3CzG4?axd()F/$\"39?aF

@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z`!)=_lON#*F/$\"3'o&)o8

/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0#**))[U#)f*F/$\"3KnV&e

zjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!37?KrDN\"3&)*F/$\"3Y\"[

$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F27$$!31\"GF3\"*QD)**F/

$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLOURG6&%$RGBGF*F*F*-%%VI

EWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 115 

"with(VectorCalculus):SetCoordinates( 'polar' );\nArcLength( <cos(t)^2

,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimplify(%) assuming t::r

eal;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> a

nd <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Wa

rning, these protected names have been redefined and unprotected: *, +

, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*$

,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F*F**$),&*(F4F*F,F

*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%#PiGF*F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\")-%$cosG6#%

\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%#PiGF*F*" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cosG6#%\"tG\"

\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "###########################

###########    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(-t)*s

in(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)pJU\"

!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3QiO??b

Sn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)\\,4(

48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#H/1D

\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<$\"3

Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt#FT$

\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=\"F*

$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>TU*>F

*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"\\'4E

F*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_LF*$

\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$F*$

\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$F*$

\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*$\"

37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3'oM

[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o$oT

,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[i->

U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd22E'

FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<VFT7

$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GFT7$

$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$\"3e

I0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7$$\"

3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7$$\"

3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)Hg\\!

#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X&yu)

fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$\"37

([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*!#>$

\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<\"GGr

B**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[t7$$!

3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfXjvFc[

l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z<e.BG

Fc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"3&pJn

3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc[l$!3

@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::yzI8Fc

[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u96KZc-

fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"3Cd>3

@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'COLOUR

G6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAULTGF^b

l" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus):" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp(-t)*

sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, comput

ation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "SetC

oordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}}{MARK "12 0 0" 35 }{VIEWOPTS 1 1 0 1 

1 1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }



panchish
File Attachment
Cours4b-10.mws


{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{PSTYLE "Normal" -1 0 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 

2 2 1 1 1 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 

{CSTYLE "" -1 -1 "Courier" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 

0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 

-1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 

0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 

1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "" 0 "" {TEXT -1 95 "#####################     \+

FEUILLE N2 237\n######################################    Exercice 1.

\n" }{TEXT 256 11 "Exercice 1." }{TEXT -1 186 " D\351terminer les poin

ts singuliers de la courbe plane d\351finie sur R par\nt \\mapsto (t^2

 +t^3, t^4 +t^5). D\351terminer s\222il s\222agit de points de rebrous

sement de premi\350re\nou de seconde esp\350ce." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 46 "restart:plot([t^2+t^3,t^4+t^5, t=-1.1...0.4]);

" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$

7ao7$$!3>-+++++57!#=$!3],++++5k9F*7$$!3sSBg-Sk%4\"F*$!3o\"3Dux2\\I\"F*

7$$!3*H\\)*yV'GB)*!#>$!3W'=3.W]N:\"F*7$$!3Dt/xf:@I()F5$!3t-&*=bGy45F*7

$$!39lVy:x)om(F5$!3&f>x:AYOt)F57$$!3E()z#\\6Xcw'F5$!3W*4WzZNYg(F57$$!3

#[\"><a?Y')eF5$!3N#GUJ'[&z_'F57$$!3U:\"[voA\"H]F5$!3RMHhbn5-bF57$$!3qX

%)3p6T$>%F5$!3v-JND(>c_%F57$$!3k%z1#Hd8zKF5$!3CgPfj0j%[$F57$$!3gT'3X!Q

j\"R#F5$!3ho:K'oDA]#F57$$!3/ZrP\"R)fI:F5$!3'Q\"o%y()Gkd\"F57$$!3#Rra>'

[Adp!#?$!3!f:**=LVI0(Fbo7$$\"3un&zq@a*p!*Fbo$\"3n-by;t6.*)Fbo7$$\"3LW^

'\\-LuS#F5$\"3QER0N#epG#F57$$\"3s)QaBXq;!QF5$\"3k.#*z`mj$\\$F57$$\"3%f

l&e&e[&*4&F5$\"3JUp&e(G(4`%F57$$\"3%\\g5\"4\"=*=iF5$\"3am7UPLr_`F57$$

\"3Cq^Hw8bfsF5$\"3We12:H')\\gF57$$\"33#ptE'[rs\"*F5$\"3NW4o*G-w8(F57$$

\"39#Hm'o*fB3\"F*$\"3Ay'[eI<b#yF57$$\"3-60Zb.z_6F*$\"3d0B:v#3n-)F57$$

\"3([&3y$*yl:7F*$\"3g!Q60#*Qd9)F57$$\"3?<jqajos7F*$\"3[e!GAtS8>)F57$$

\"3vj2q1mAA8F*$\"3oB]FE`gn\")F57$$\"3QgYvwj')f8F*$\"3)[:s0'\\w&4)F57$$

\"3WgPS[o2#R\"F*$\"3];w&yx<<)zF57$$\"3e!>?Vqj?U\"F*$\"3@Mj<en**3yF57$$

\"356Q**p$\\cW\"F*$\"3-*)Q))*p1df(F57$$\"31[C94r9j9F*$\"3K6fLYv'pM(F57

$$\"3[@WWyTqu9F*$\"3kzN&ym9%pqF57$$\"3ijUZ8&p6[\"F*$\"3IBvnFU#GZ'F57$$

\"3/*=K17&Hq9F*$\"3C#[7!Q([X)eF57$$\"3*[K,hL(eQ9F*$\"3s#Q/zWo(e^F57$$

\"3qeK:V<R(R\"F*$\"3x[TC*fHKa%F57$$\"3+S%Hg=/\\L\"F*$\"3gsR1BSxZQF57$$

\"3e3Aq')Q@o7F*$\"3)R'>[kJ.lKF57$$\"3GHS6cZl%=\"F*$\"3ef))>liQtEF57$$

\"3cqJ(z-&y'4\"F*$\"3!*eG%\\:([k@F57$$\"3+mX)R@rR)**F5$\"3q`do;(4bp\"F

57$$\"3e<zU$ozp.*F5$\"3mrbN(G6FK\"F57$$\"3Mh!Q!**\\6()zF5$\"3Dz\"QFSac

#)*Fbo7$$\"3-rU`8`l&)oF5$\"3i\"p5,ts&[pFbo7$$\"3&=.x]OPW$fF5$\"3W>G:z0

T_\\Fbo7$$\"3]v*y%))RNK\\F5$\"3!4H(z(o'yxKFbo7$$\"3E`)GtcJL%RF5$\"3*R)

e.+>;3?Fbo7$$\"37_DMrq7SIF5$\"3M'yt-0Tq9\"Fbo7$$\"3Z))*[Tv#[WAF5$\"3xW

i.wwyCg!#@7$$\"3;B:R0'G>Z\"F5$\"3w86$eVP0\\#Fdz7$$\"3)=J$3NGUc*)Fbo$\"

3E$3a`5;0\"*)!#A7$$\"3t6'oB0?6B%Fbo$\"3Q9W=Yt_>>F_[l7$$\"3A%Qi'R?d*Q\"

Fbo$\"3Tgp\"*\\j>2?!#B7$$\"3]VB96\"*>%[$F_[l$\"3V<B\"H8%>@7!#E7$$\"3(R

T3DpQL.'Fdz$\"3%G%oC8\\'Qb$!#C7$$\"3WV8&[\"et!H$Fbo$\"3&o:EsKNc-\"F_[l

7$$\"3_'**oAn(*[;)Fbo$\"39u0uabyMhF_[l7$$\"3E+Q#>4-Te\"F5$\"3RW;!*>jbU

AFdz7$$\"3U)RQpEX3f#F5$\"3r`l![hwk$eFdz7$$\"3.25-#>X3\"RF5$\"3SQ_#Q(H2

%H\"Fbo7$$\"3WZvz')\\()GbF5$\"3;N([7lD\">DFbo7$$\"3[g(*=\"fVJI(F5$\"3[

a)3%[G\"GH%Fbo7$$\"3)=+eS[QYp*F5$\"3#)*\\/c*pbntFbo7$$\"3XLR^UZZ<7F*$

\"3_#)*o(QwZN6F57$$\"3mDs!QVAMO\"F*$\"32.Y1#HbpS\"F57$$\"3;(G%[J%G#>:F

*$\"3$G\"[v+3>E<F57$$\"3E2AeP$3yn\"F*$\"35jmfQ]v\"3#F57$$\"3wUv<$=Ze%=

F*$\"3yEDQ`go\"\\#F57$$\"3n*p!yf6@P?F*$\"3_(*z\"e\">O**HF57$$\"3K+++++

+SAF*$\"33,+++++%e$F5-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!FjalFial-%+AXES

LABELSG6$Q!6\"F^bl-%%VIEWG6$%(DEFAULTGFcbl" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 53 "######################################    Exercice 2." }}

{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2." }{TEXT -1 341 " D\351termin

er les points singuliers de l\222astroide A (cf. exercice 4, feuille\n

1), leur esp`ece, et la tangeante `a l\222astroide en ces points. V

\351rifier que la distance\nentre les points d\222intersection de la t

angente en un point r\351gulier M(\\theta) \\in A avec\nles axes est c

onstante. En d\351duire une construction g\351om\351rique alternative \+

de\nl\222astroide." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "simpl

ify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "expand(cos(3*t));s

implify(cos(3*t)+3*cos(t)-4*cos(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 

"" }{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (cos(t))^3, t=0..2*Pi]);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7in7

$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!

#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F

2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2

$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"[

'F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!

*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**

F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%******!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K

&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUGs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#

o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXUzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1Sk

F2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$

!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$

!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`

7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!

*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3e

PWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%

fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y

1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_

A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr

,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$

F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$

$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$

$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3

Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H

:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gmp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$

!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$

$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3A

Qf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3

/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)

HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3

&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3GMDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"

#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 115 "[taylor( cos(t)^3,t=0, 5 ),taylor(

 sin(t)^3,t=0, 5 )];\n[taylor( cos(t)^3,t=Pi/2, 5 ),taylor( sin(t)^3,t

=Pi/2, 5 )];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$++%\"tG\"\"\"\"\"!#!

\"$\"\"#F*#\"\"(\"\")\"\"%-%\"OG6#F&\"\"&+'F%F&\"\"$F/F2" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#7$+',&%\"tG\"\"\"*&\"\"#!\"\"%#PiGF'F*F*\"\"$-%

\"OG6#F'\"\"&++F%F'\"\"!#!\"$F)F)#\"\"(\"\")\"\"%F-F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 80 "restart:with(VectorCalculus):\nArcL

ength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned

 names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" 

{TEXT -1 113 "Warning, these protected names have been redefined and u

nprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 182 "with(plots):\nn:=3;\nP1:=plot([ cos(t), sin(t),t=-Pi

..Pi], color=green):\nP2:=plot([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/

n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" 

{GLPLOT2D 607 607 607 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30B

mIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,

jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!

f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF1

7$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3

yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*

zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"

3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s

2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>

m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI

?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4

B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**

F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**

F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1

$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%z

F1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"

3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$

\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H

\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\K

s(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)z

NQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF

1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$

\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$

\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"
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-bFcs7$$\"3WQ[XL*4Fc)F1$\"3K`qN[RI]=F_\\l7$$\"35UE2ixbluF1$\"3;]OW(p\"

)zR%F_\\l7$$\"3qzq``!yL<'F1$\"3BZ9&Q$GG8$)F_\\l7$$\"3?4(o3`r%*[&F1$\"3

Uq1Lvh,v5F17$$\"3u\">LC\\?xx%F1$\"3]@$4l0TWN\"F17$$\"3y6m4=%pX'RF1$\"3

$)3G,%3Hcq\"F17$$\"3?pW1XT3QJF1$\"3O*3lrIgx4#F17$$\"3aJst,t<$R#F1$\"3w

lZiP2G#[#F17$$\"3?aWW4qDa;F1$\"3%[D_=^?R*GF17$$\"3Ap=jWLQ/))F_\\l$\"3)

e=tHt1*eLF17$$\"31'z#yhmz28F_\\l$\"3#*[]M&o%oWQF17$$!3Up([XlT(3_F_\\l$
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%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFjam" 1 2 0 1 10 0 2 9 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 99 "restart:n:=4:\nx:=((n-1)*cos(t)+cos((n-1)

*t)); y:=((n-1)*sin(t)-sin((n-1)*t)); A:=simplify(x^2+y^2);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#

,$*&F'F(F,F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"

\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" 
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')F+\"\"#F'!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "B:=n^2-
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$\"3Am[hcv*3P'F1$\"3T16gh.<7bF17$$\"3M\\TQd&*Q-^F1$\"3!f;DeMv-0&F17$$
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.kN=\\m[F:$\"3ABLKKqneyF:7$$!3%)3s*G)o0$G%F4$!3Slui**=)yY(F47$$!3.&y]^
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v]W^&f*G]F1$\"34a:;ZjS9]F17$$!3F+?-87-HjF1$\"3[dTt?%\\?]&F17$$!3!RYU8C
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3JQW*pJ^O9\"F17$$!3I)RlqW%[mZF1$\"3a!)=A(4oR4)F:7$$!3[w$y?7di)QF1$\"3u

ha>Z='=D&F:7$$!3oN?_b5,`HF1$\"3egQWzh=wHF:7$$!3exYWL0Lz>F1$\"3!e%>U&>/

&>8F:7$$!3oD(f(eNy%y*F:$\"3k)\\>jUn$*>$F47$$\"3%)\\iN(RHEe$F4$\"3A/J6q

`UyU!#B7$$\"3cgx&eq!y`5F1$\"3mys%R2TAr$F47$$\"3-AAZE%Hr0#F1$\"32w+,S%y

kU\"F:7$$\"3F6*yj16?.$F1$\"3j()yfmgwTJF:7$$\"3ynLQxi/lRF1$\"3m_(p'=JGx

aF:7$$\"3zB6r?OcV[F1$\"3%37(4w*>'y$)F:7$$\"3'o\"y\\^E\"el&F1$\"3)G7no

\">yx6F17$$\"3+754y.;\"R'F1$\"3Y$4,P!)p%f:F17$$\"3yEw;gvESqF1$\"3#*3[E

R6%Q(>F17$$\"3D$*oG?cC?!)F1$\"3lW03H1EFGF17$$\"3-%GLe%fI7')F1$\"3k-:li

[!oo$F17$$\"3A<PR%3wpv)F1$\"3w6&f(4HR$4%F17$$\"34DJH2Am+))F1$\"3#pN^&z

^(4Z%F17$$\"3-Hh*4,8_u)F1$\"3btE3HLu4[F17$$\"3AzQ<'4cRf)F1$\"31%>9VQ#R
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cF17$$\"3)z@<3TqMN'F1$\"3;P/:N_+3bF17$$\"3)=C!)=n'*3B&F1$\"3UzV3Jwv5^F
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UFTUPbF:$!33*zOb2#y`5F17$$!3U8Yj&R$y3\"*F:$!37P*[(3=Mn=F17$$!3Rf`xNKY7

7F1$!3#*olU\\4B(o#F17$$!3!)3kYhrAc9F1$!3?&4nHj^T]$F17$$!3/CFxUk(3k\"F1

$!3G7#e]W?(3VF17$$!3!4avzJ/hw\"F1$!3SvOo,[f\"4&F17$$!3wiA)f!peK=F1$!3q

xJ)QB*fVeF17$$!3wVT[&ek>%=F1$!3c$4O5z\\eb'F17$$!3IRkQskze;F1$!3:W(*4.2

x7!)F17$$!3u`WeaAEK7F1$!34fj/R)pb6*F17$$!3i@CtZO!H\\*F:$!3B+e91En5&*F1

7$$!3k;$yn&=jMjF:$!33D]d-&GBz*F17$$!3;l_=N?$pm%F:$!3Cb**\\8s3*))*F17$$

!3g)4^yOV$fHF:$!3E\"30Wv#*e&**F17$$!3xccs0%>lA\"F:$!3i$od5&*oC***F17$$

\"3=`w90L]n^F4$!3#)o#4Ibk')***F17$$\"3-\"Hm6FUm0#F:$!3a@VH)Gx(y**F17$$

\"3+`gr5D!Ge$F:$!3C#yf9mG^$**F17$$\"37_Rny^+&3&F:$!3)=EbS4gy')*F17$$\"

3u\"R!yjb7`lF:$!3uS)*[n%*=x(*F17$$\"39FC\"*REQZ$*F:$!3G?CxA3*o_*F17$$

\"3iM:L/5#))=\"F1$!3K\"*zJ^zY(=*F17$$\"3+a*yu!)yAf\"F1$!3s(>JT9[)f#)F1

7$$\"3-S:e5=a9=F1$!3f%*R(**QU=/(F17$$\"3^Sg7*p**[%=F1$!3K53:BG=siF17$$

\"3%4hfnt:U!=F1$!3o*G_Ep/`W&F17$$\"3ItcMt)3%*o\"F1$!33+6]?srtXF17$$\"3

?.Zq,b%*)\\\"F1$!3/41([Q'\\qOF17$$\"3*=TvfF%)GB\"F1$!33\"e1_\\e!\\FF17

$$\"3Uq.MPz!*G*)F:$!3*HC6riGH#=F17$$\"39](*\\.!=A#[F:$!3'Q3\"om43b!*F:

7$$\"3[LO%y`P\"zc!#@$!3i19Zan;X)*Fb[n7$$!3Gmm+&)>5O]F:$\"3B<AePx'R6)F:

7$$!3Q`MnE]Qg5F1$\"3?%)H]&G#[\"f\"F17$$!3)H:!zIX0d;F1$\"3e,B$z'*)4@BF1

7$$!3y2!\\p6D^G#F1$\"33*f3(HN(=*HF17$$!3#>w1aqN`$HF1$\"39=[))z`\\'f$F1
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Ar)F1$\"3CP1E[Za'*[F17$$\"3?>!3k>Kk`)F1$\"3#*>W\"Gs</<&F17$$\"3q())o)e
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359yAv?56dFe\\l$!3A>Ff\\&3,'yF17$$!3Zy#))>5^?#=Fe\\l$!3uiVC;Gbz*)F17$$

!3-?T%p*\\OgDFcs$!3Az(4PD&e?(*F17$$!3\">[Y0-\\A]&Fecl$!3K:>T6G**)***F1

7$$\"3i-'3[!)yb+#Fcs$!3Kk))pV#)Ri(*F17$$\"3.y%*Q`x%*><Fe\\l$!3.[<\"HQs

t,*F17$$\"35@&)\\)=lzs&Fe\\l$!3ewN-5(pg&yF17$$\"3;yZaRqQ%H\"F1$!3FeWc'

)z!*=kF17$$\"3Q&eT+i!p^AF1$!3AW$RN\"f2**\\F17$$\"3eYPx=dn`MF1$!3#4>_Fz

G!=OF17$$\"3!eM#Q,wG@[F1$!3#G4Dw#p<!R#F17$$\"3==J$*))GCViF1$!3cP`j_8C*

R\"F17$$\"3QBy5lp#))o(F1$!3$eB_S*eEVkFe\\l7$$\"3_b^c?h>$)))F1$!3g%\\k0

=\"e\"4#Fe\\l7$$\"3y?W!fq%>&o*F1$!3%\\_s'>%pY1$Fcs7$$\"3+-[M]=p(***F1$

!3`]5xST!*3>Ff_l7$$\"3=\\,C<$*fj(*F1$\"3wYk#H(*H.*>Fcs7$$\"3q%>%G=!f9*

*)F1$\"3'G^*[M/o*y\"Fe\\l7$$\"3K@:4.$pAy(F1$\"3W.h['4?&RgFe\\l7$$\"3mP

&)yMxZ!H'F1$\"3ue$*\\>Poq8F17$$\"3onJZ8W*Q!\\F1$\"3\\)o*f+0GDBF17$$\"3

_NoaE.AiNF1$\"3#3*RsgW\"*3NF17$$\"3yhzle2WqBF1$\"3)Q:*ox.GY[F17$$\"3!H

>r1nh_S\"F1$\"3%\\f%4B9MLiF17$$\"3Q-D*H;*=@mFe\\l$\"3QU%z@\"*)Q[wF17$$

\"3%[;Pf@'=^AFe\\l$\"3:4:c\"H_#G))F17$$\"3cB+h'R\"[^PFcs$\"3`m%\\e$4/S

'*F17$$\"3=7B(**)=t6<Fi^m$\"37L?kY)Q+***F17$$!3qe\\ul*[%z7Fcs$\"3$\\i>

\"R\"RP#)*F17$$!3+qnj!)=c)R\"Fe\\l$\"3*)4W)f%)R?9*F17$$!3M,<2wv<A]Fe\\

l$\"3EH`&)G&=$H!)F17$$!3/s[$3t-'y6F1$\"3br00X;Y?mF17$$!3kL%>I)o![;#F1$

\"32i4#Q`%f8^F17$$!3rO\">L*H0LMF1$\"3^:74GZ,ROF17$$!3U^d!z&3N!*[F1$\"3

Wkz70X&eL#F17$$!3b4C=/o>-kF1$\"3zDwJeK?/8F17$$!3)pUCY1T#pxF1$\"3CZ=mj@

>&4'Fe\\l7$$!3kS$*)*4w[)*))F1$\"3k()*4[3>z/#Fe\\l7$$!3'\\>vBhCzm*F1$\"

38;0ki_v@LFcs7$$!3s,'>B^rC***F1$\"3a)Q0!y<iC6Fi^m7$$!3!=ulq\"[J*y*F1$!

3#Rx:H&[Zt;Fcs7$$!3')oA1gr?A!*F1$!3Q.,N)HZqq\"Fe\\l7$$!3eZ.k*)4r&z(F1$

!3wV&QfV#H#)fFe\\l7$$!3G`K8#>sIF'F1$!3ir,nBd<\"Q\"F17$$!3.Q^XC$R@\"[F1

$!3_MX]gKU(R#F17$$!3[)eH+!yM4MF1$!3aB9/*\\RKm$F17$$!3wdWc)o+[=#F1$!3ES

&4$e3.(3&F17$$!3Ls\"[LIZAA\"F1$!3\\Q(Gf%*)\\VlF17$$!3-.gG%RNNC&Fe\\l$!

3a<4i:'>S(zF17$$!3'*43r/aNy9Fe\\l$!3l%R38O8-6*F17$$!3x3Km>\"=rS\"Fcs$!

3V-+FWqB7)*F17$$\"3Azei5*RnF\"Fi^m$!3%f*z<xr!=***F17$$\"3u]0,oLk)4$Fcs

$!3!)GNCB\\)Go*F17$$\"3[)o[^s1A)=Fe\\l$!3Aa74Ljid*)F17$$\"3oHY2`/H$e&F

e\\l$!3e?._zM(3*yF17$$\"3Cv&f$3oe&>\"F1$!3#*o(>_@l.f'F17$$\"3yXs82-H7A

F1$!3Q!zh=D:20&F17$$\"3%=UAH.m)>NF1$!3-%>7v&\\A^NF17$$\"3W3NC!*Rq;]F1$

!3$)QjG\"G*>QAF17$$\"3)\\_alrVsb'F1$!3X)>!)=_,W@\"F17$$\"3-$3uN8Sk*yF1

$!3W\\Zw*)[GgbFe\\l7$$\"3sGXzc[z()*)F1$!3+\\wt]/i*z\"Fe\\l7$$\"3pJ=!)>

Hp9(*F1$!3!=\"p.ax<UEFcs7$$\"3_6UVmnv(***F1$!3W01)*e*Q*G=Ff_l7$$\"3QtR

%=)G&fy*F1$\"3cJeDZj$Qr\"Fcs7$$\"3ii+0q10\"3*F1$\"3%Q=%eT'QGb\"Fe\\l7$

$\"3yrZL5P@nzF1$\"33%\\vh)Q.r_Fe\\l7$$\"3i%z(Gj&>Yd'F1$\"3Q.#4o*\\^/7F

17$$\"3+GU7D='R4&F1$\"39b_.oYdz@F17$$\"3OYCB7jQYOF1$\"3NWIqm\"GeU$F17$

$\"3ACKj'G^NO#F1$\"3C(y`fHJ]&[F17$$\"3@[()HoJ)3M\"F1$\"3l<@nzsCSjF17$$

\"3+/nSDwQ!*fFe\\l$\"3cA9m>l!Qz(F17$$\"3xV!fG\\a4$=Fe\\l$\"3M?.w!R\"Hw

*)F17$$\"35i7))4Q=]AFcs$\"3lf\"Q\"*>MNu*F17$$!3aU'z)[(\\$\\eF`gl$\"3?'

ekC(Rx****F17$$!3s)e$4u6![R#Fcs$\"3e=zCl#4Ft*F17$$!3+n$HGDWny\"Fe\\l$

\"3Y>aCnFa#**)F17$$!3)>4f#zQZ!p&Fe\\l$\"3o;\")Q1b0lyF17$$!3GT&oLhC*f7F

1$\"3['>Ec#3.ykF17$$!3C7J4W4T!H#F1$\"3!Gw5Gr\"z[\\F17$$!3V'y#[3^+-OF1$

\"3/5>3&pw%pMF17$$!3?\">t_a$\\#4&F1$\"3cO#o*>7o!=#F17$$!3'zr`S(R?=mF1$

\"3i.X$)zI()z6F17$$!37epHX^X/!)F1$\"3ipkSErC@^Fe\\l7$$!3:Qq)4n)y2\"*F1

$\"3cg=Cw&)\\%[\"Fe\\l7$$!3[$>pC32#*z*F1$\"3C9Z3iphc:Fcs7$$!3e)***HC#f

h***F1$!3Ss,wqYj(4%Ff_l7$$!3i8f$ze](>(*F1$!3!\\InHz+>d#Fcs7$$!3(Q;m*3?

DL!*F1$!3WdL)Q12xn\"Fe\\l7$$!3RVid\"[%*e+)F1$!38AASL;\\:^Fe\\l7$$!3DVi

z1t?RnF1$!3;HYMd>j76F17$$!3a*)HtOG'=&fF1$!3;(yunPy8e\"F17$$!3K^nQgzZ\\

^F1$!3TWwxv.&z8#F17$$!3Ed!pf]FaN%F1$!3[0>H6dsuFF17$$!3'*4RLw8g\"f$F1$!

3%*G&y;Eh(zMF17$$!3%**yg$p[^xGF1$!3B-A)HkNsB%F17$$!3:V!=cEF&HAF1$!3dH2

,xY1G]F17$$!35&p3!*H--m\"F1$!3G`P,HLmIeF17$$!3#fXi4%z$y<\"F1$!3Dbsl[8#

=i'F17$$!3[e'4Q0`#3aFe\\l$!35SG3OcXLzF17$$!3C*[s3cTOw\"Fe\\l$!3D-Tz_B4

,!*F17$$!37&=#=\\1'3l#Fcs$!3#\\txQArSr*F17$$!3A*QN9ZS'eHFf_l$!3?AU%px3

p***F17$$\"3yi;N=R1Z;Fcs$!3#>*e]x&H:z*F17$$\"3;Y-MvD,M:Fe\\l$!3Ax[y)*Q

P)3*F17$$\"3'fG!zIWL^_Fe\\l$!3%>KUI%z3szF17$$\"3F4o\"Q[YZ?\"F1$!3Qg9l+

?@ulF17$$\"3+)osb'G%3;#F1$!3`C0U$Hw)=^F17$$\"3_OKK+`:!Q$F1$!3#RMu\\&HA

$p$F17$$\"3iJaPf)>*zZF1$!3.-_!o=RIU#F17$$\"3KQ.ec<vSiF1$!3tDZ@2\\v+9F1

7$$\"3;HaM,CT=xF1$!3p`WV2bJ9jFe\\l7$$\"3y$\\%o>;KH*)F1$!3Qn()ee?*3'>Fe

\\l7$$\"3*R(Hh`dXB(*F1$!3S9A'Q%p#3_#Fcs7$Ff[l$\"3ww-`Dh!=F)Fj[l-F[[l6&

F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"F][p-%%FONTG6#%(DEFAULTG-%%VIE

WG6$Fb[pFb[p" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 

"Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "res

tart:n:=4;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((

n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"'" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=4;Ln:=ArcLength( <

(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>,

 t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned n

ames <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT 

-1 113 "Warning, these protected names have been redefined and unprote

cted: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#Ln

G\"\"'" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal

\n######################################    Exercice 3.\n" }{TEXT 258 

11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de centre (1, 0) et \+

de rayon 1.\n\na) D\351terminer une \351quation polaire de C.\n\nb) So

it D une droite passant par l\222origine qui coupe C en un point P. \n

On construit sur D deux points M et N distincts tels que d(P;M) = d(P;

N) = a,\no\371 a est un r\351el strictement positif fix\351. \nD\351te

rminer une \351quation polaire de\nl\222ensemble \\Gamma_a d\351crit p

ar les points M et N si l\222on varie D (\{\\it lima\347ons de Pascal

\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\infty[,\nl'ensemble

 des points des courbes \\Gamma_a,\n dont la tangente est verticale." 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 356 "with(plots):P1:=polarplo

t([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t,t

=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=bl

ue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=polarp

lot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polarplot([2*cos(t)-9,

t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 7 

"" 1 "" {TEXT -1 50 "Warning, the name changecoords has been redefined

\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURVESG

6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)R@^

qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G*)4

\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&RcG>

\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$\"3W

WD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"333V

?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"37

l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$\"3

sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3B.^

N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$\"3/

Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&Rq4-

B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7$$\"

3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27$$!3

o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$$!3'

)3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F27$$

\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$\"3O

7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$*fQK

!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"3HAr

G#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a!ypx

gy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$$\"3

'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27$$\"

3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRYHF27

$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F27$$

\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF27$$

\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F27$$

!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"p9#

F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZD(F

27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC\"F/

7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/7$$

\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")o\"

F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22b<F

/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W<F/

7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/7$$

\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"3yO

#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"37Qc

!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$$\"

3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F27$$

\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$\"35

@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$\"3Q

\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$\"3^!

\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$\"3(R

_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b'G#*[vu&=DF/$\"3jW1WI5,A7F/7$$\"31

3s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3ZG>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F/7$$

\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7$$\"

39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"3-8JG)4h!f:F/$\"32,!>h)**eQ<F/7$$

\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$\"37F;?,/x#>\"F/$\"3i%o.zcznv\"F/7

$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up\"F/7

$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7$$\"3wO)ps<:$y`F2$\"3S9wGtuLh:F/7$

$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/7$$\"3=436/Sui<F2$\"3wNJYK!3SE\"F/

7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)*=0M(

F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F27$$!3!=YF%o@#)z')Fjr$\"31pD:\\k_g

?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=KFdr7$$\"36L,SI;N.9F2$!36$yQxE=H!=

F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%o\"e$

F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F27$$\"3)=I(e[VM!4(F2$!3]iwCVca=NF27

$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF27$$

\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F27$$

\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"3mGp&G#G,G**F2$!3;)y*f;$pc*oFjr7$

$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$\"3A7#4g(z6Y**F2$\"3o8Sh0IysfFjr7

$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$$\"3cRET.Jba%*F2$\"3)3fU/Df&R=F27

$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F27$$\"3&o1JO#H;.&)F2$\"3WF4Zw62XGF

27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$$\"3eM#oqM6w=(F2$\"35se(*fo\"3\\$

F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$yNF
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Qx(*>F/$\"3'H]ORP8RH&F27$$!3;\")4I********>F/$\"3\"e?+&>*pHA\"Fjr7$$!3
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Fajs$\"3c$*)e8Vz&[RFgjm-Fijm6&F[[nF*F*F*-F$6$7]q7$$!\"(F*F+7$$!3%)f.&o

#e+`pF/$!31)\\IDc:De*F27$$!3oZ<o(*>#3\"oF/$!3bnQp#))fO\">F/7$$!3\"\\)*
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\"3yiX*)oQFhuF/$!3u8g<Z!y))G(F/7$$\"3$GlIqFMlU)F/$!32\"oAP*>?;kF/7$$\"
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\"3y+DSa3&o0\"Fh\\v$!3'\\K`iob0!GF/7$$\"3M!f_)*[2')3\"Fh\\v$!3Yg(3$Hju

^9F/7$$\"3)\\!3N'pv**4\"Fh\\v$!3d+DWYf=EnFjr7$$\"3MS&p1$[p*3\"Fh\\v$\"

3=)Rb?&=9\"Q\"F/7$$\"3=t;\"o'f5d5Fh\\v$\"3-FI[8PY#z#F/7$$\"3:wM&Q28Z+

\"Fh\\v$\"3?%G[9z!f+TF/7$$\"3H[$pK%GvO$*F/$\"32FzuU`]0`F/7$$\"3qKV;;L?

<%)F/$\"3l[Cq;O\"fU'F/7$$\"3s2Zf$G:xM(F/$\"3;=$y%RMHwtF/7$$\"3^:Uk7yw2

iF/$\"3X(*)\\#>:!G6)F/7$$\"31c`Ewrt#*\\F/$\"3'[%[q&*)=Hm)F/7$$\"3l;<aR

!\\mq$F/$\"3TI%*H#R4$G!*F/7$$\"3\"=-d7C#>5CF/$\"3/^'4B>[k>*F/7$$\"3;7b

NU)4_9\"F/$\"3'et7C?\"\\w\"*F/7$$!3W!>q%4lQ)=(Fjr$\"3CtoGm(4P)*)F/7$$!

3*eQ7?H#RG6F/$\"3?aYz$**3(o')F/7$$!3<\"Q<<$\\/6@F/$\"3^kIUt,GP#)F/7$$!

3!*e3pkX/LJF/$\"3<\\I$=K(f?wF/7$$!3-N:LI28MSF/$\"3uHSwuZ2(*oF/7$$!30p1

pbIoLZF/$\"3#eI95bV)yhF/7$$!3Q3$\\TfrCL&F/$\"3fT&R:^\"e4aF/7$$!3'=SLmV

,B'eF/$\"3+050UkK[XF/7$$!3eZ]*z@^WG'F/$\"3;OT\\Y(zyl$F/7$$!3qWL5iwn#f'

F/$\"3I<?h!>dzy#F/7$$!3#>%>'Q>K?\"oF/$\"3G.D_8\\g2>F/7$$!3!)z=\"ei/L&p

F/$\"3mAl\"Q!p4_&*F27$F_fu$!3c$*)e8Vz&[RFgjm-Fijm6&F[[nFccpF+Fccp-%%VI

EWG6$%(DEFAULTGFedw" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 168 "Exercice 4. Etudier les b

ranches in\034nies des courbes planes d\351\034nies par :\n1) t \\maps

to ( t^2/(t-1) , t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1

/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "####

##################################    Exercice 4,1).\n#\351tudier les \+

branches infinies\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5.

.-1.01],color=red):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\n

B2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot

([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1

), t=1.1..10],color=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..1

0):\nB:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote obliqu

e\ndisplay(B1,B2,B3, B);\ndisplay(B11,B21,B31);\n#####################

###########################################\n\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6(-%'CURVESG6$7hn7$$!3'pmmmmmm;%!#<
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yxKnMK&f@F-7$$!3:2Ygv'*4ERF*$!3E9[5nkv,AF-7$$!3\"3mqt%=1VQF*$!3iS3Aq..

YAF-7$$!3elG2'y)\\gPF*$!3!y%)*z!=t>H#F-7$$!3Qm,n\"*o-%o$F*$!3KPQeGKNOB

F-7$$!3wBot$yB\\g$F*$!3'H$pU&[OUQ#F-7$$!3Ej%R`z.K_$F*$!3$fxCvfjfV#F-7$

$!3=t&)G!yR=W$F*$!3Ax6<)R;**[#F-7$$!3WleLV&\\#eLF*$!3A1B7'y!4[DF-7$$!3

!>o!RTOr%G$F*$!3Q#=1,YY<g#F-7$$!3Bu(zM-O??$F*$!3kb(y7Gl]m#F-7$$!3J)G+X

/Q\">JF*$!3&HnhZQ'*>t#F-7$$!3!y())=+%p$RIF*$!31B.-x6%**z#F-7$$!3/&)fDm

\"Qq'HF*$!3w6;,u?\"['GF-7$$!3]\"GQ14o6)GF*$!3w%[B'3x@YHF-7$$!3B%)\\\"=

-\\&3GF*$!3o/AWs47>IF-7$$!3uB31hrACFF*$!3\\_#HWz/*3JF-7$$!3#yO%3H8t\\E

F*$!3'*o?`')[E$>$F-7$$!31PMZ\\9;oDF*$!3/i<SVJj\"H$F-7$$!3'3m+4Ac1\\#F*

$!3%*pY[t>`\"R$F-7$$!3![sp^it*4CF*$!3_&HZgM^H]$F-7$$!3tF1fi\"fgL#F*$!3

Zf+.HWW7OF-7$$!3Uhe;\"fMlD#F*$!3#=-/#=V9RPF-7$$!3yNX.-t;u@F*$!39]3$43f
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y$=bi-\"F-$!3(em*4%*=1H>F]fl7$$!3xV)*=*yO3-\"F-$!3$y%z3xTMCCF]fl7$$!3*
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!37huH(>4F,\"F-$!3M^Zf24+fRF]fl7$Fez$!3eX0*=iv[-&F]fl-Fjz6&F\\[lF`[lF]

[lF`[l-F$6$7Y7$$!3a*************\\*Fex$!3UG^?G^?GYFex7$$!3KLL3-)\\&=\"

*Fex$!3_\\GTX?2\\VFex7$$!3ql\"zW-_my)Fex$!3l_juK-e4TFex7$$!3ZK$e9E)R8%

)Fex$!3#Q!RsBjAWQFex7$$!3*HL3-Lqw.)Fex$!3!zr>?_B;e$Fex7$$!3!e;H#o\"GPm

(Fex$!3(*3vZur/DLFex7$$!3:Le9;f.<tFex$!31s'=mA'p\"4$Fex7$$!3!))\\7.<c!

epFex$!3k(\\0ZWe\\&GFex7$$!3[Kek.))z'e'Fex$!3a.Q\\\"o*o:EFex7$$!37+D1k

?t;iFex$!3kck\\rD?$Q#Fex7$$!3;lmTNH2OeFex$!3!*p.*Gzp2:#Fex7$$!3dK$3x;)

y+bFex$!3%p'R8EI2_>Fex7$$!3y)**\\7$pLB^Fex$!3[y01MUjN<Fex7$$!3R***\\P%

eLWZFex$!3q?!*[A8gE:Fex7$$!3=***\\(o!)4zVFex$!3r*p-n=POL\"Fex7$$!3oKek

yrUZSFex$!3I%y^vZoh;\"Fex7$$!3ylmT5%QIl$Fex$!3')oL:GP:u(*!#>7$$!3Tlmm

\"RR*=LFex$!3Gu&4%RtWq#)Fi]m7$$!3I*\\7y!GIIHFex$!3Qz4V+utSmFi]m7$$!3Om

m;zNH'e#Fex$!3sSfw%RVWJ&Fi]m7$$!3i)\\7G$4')3AFex$!3aUbyuBL'*RFi]m7$$!3

=)\\P%)zb%\\=Fex$!3S'z1[F>m)GFi]m7$$!3Kl;zWUXu9Fex$!3)H6H#Qol%*=Fi]m7$
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%Q7@mf8!#A7$$\"3_ymTN,.eKFi]m$!3[4APARA(4\"Fb`m7$$\"3%Q++]PPb+(Fi]m$!3

K[H2k0Zx_Fb`m7$$\"3S,]P4U<n5Fex$!3m5#p^g;\\F\"Fi]m7$$\"3%=](=n$)*=U\"F

ex$!3;ooUre#pN#Fi]m7$$\"3++]il!fd\"=Fex$!3u^8'Ra]%GSFi]m7$$\"3aKL$3Ug'

p@Fex$!3N>?*e-y<,'Fi]m7$$\"3g-+Dcc_ZDFex$!3'3rzjRl$3()Fi]m7$$\"3ImTN@x

#**)GFex$!3?%*yd5piu6Fex7$$\"3#H+](=OEkKFex$!3'**Rf$*4B>e\"Fex7$$\"3LL

3_DX[;OFex$!3-*HEi#[')[?Fex7$$\"3/,v$4'ol%)RFex$!3,7(3So)\\REFex7$$\"3

9MLe9EhWVFex$!3,6uFa?kPLFex7$$\"3j*\\(oHHX@ZFex$!3SZfN7T:BUFex7$$\"31q

mmT\\R%3&Fex$!33%GOxl!)*e_Fex7$$\"3+o;zpbbbaFex$!3[s=puWL\\lFex7$$\"3F

O3_+GkBeFex$!3(p.1bCp17)Fex7$$\"3w-+]Pn(=;'Fex$!3SQeE$fBD*)*Fex7$$\"3-

N$e*)*4`\\lFex$!3O9*eDk.KC\"F-7$$\"3V,DJ&H#*Gs'Fex$!3ALZbP?=z8F-7$$\"3

%ymm;f`i*oFex$!32Y%4.N(GK:F-7$$\"3M%3F>*G4\"3(Fex$!3#***>9*\\Iyr\"F-7$

$\"3'3](=#>KfE(Fex$!3@STBW0'4$>F-7$$\"3S,+]()p%GW(Fex$!3#>;ffH9j;#F-7$

$\"3%>]7Gyh(>wFex$!30>Ve%)RGRCF-7$$\"3cw$4rL@[r(Fex$!3gi,:ALa/EF-7$$\"

3>^iS\"*3))4yFex$!3g%)QMDO(\\y#F-7$$\"3#e7.dWS\\!zFex$!3#ep(*)f*RE)HF-

7$$\"3U+++++++!)Fex$!3],++++++KF-Fiz-F$6$7Z7$Fehl$\"3<R(*eV(*eV(*F-7$$

!3s:/ED(=BX*Fex$\"3W_#fPieB())F-7$$!3+L3_]uj/%*Fex$\"3dHjj/PdS\")F-7$$

!3G]7yvh&pN*Fex$\"3>LYLXZ@<vF-7$$!3Wm;/,\\F4$*Fex$\"3;\"et4!p#)zpF-7$$

!3))*\\i:N7R@*Fex$\"3QHQWldQ+hF-7$Fjhl$\"3m$G%**4T%4T&F-7$$!33]7G84g_*

)Fex$\"3KEo8WN\"*4XF-7$F_il$\"3qS1Q\")HoaQF-7$$!34\\(oH9D+g)Fex$\"3>Y]

)=(en-LF-7$Fdil$\"3!yMr$f![)zGF-7$Fiil$\"3-%4Mv=%zqAF-7$F^jl$\"3+l>ylf

4d=F-7$Fcjl$\"37$))*Qqu([d\"F-7$Fhjl$\"3C07jE2%)[8F-7$F][m$\"3)[SU`\"f

Xj6F-7$Fb[m$\"3MV_eA_G85F-7$Fg[m$\"3SkBU;oa]))Fex7$F\\\\m$\"3G_+#f6:u)

yFex7$Fa\\m$\"3Opcv-RwYpFex7$Ff\\m$\"3*fG*zWFTAhFex7$F[]m$\"3H2%y=,+\"

=aFex7$F`]m$\"3*RfzPfe.%[Fex7$Fe]m$\"30XG#pq'f:UFex7$F[^m$\"3*e\"esJ!*

yHPFex7$F`^m$\"3rwN:JKb0KFex7$Fe^m$\"3Yc&)z?&*orFFex7$Fj^m$\"3cV7U+2;A

BFex7$F__m$\"3vGJYOm&\\\">Fex7$Fd_m$\"3szcYq9A2:Fex7$Fi_m$\"3&eJo(3ZqW
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$\"3_M[0JD\"\\=%F-7$$\"3[LL$Q%o:[<F-$\"3_b*f<(\\x%3%F-7$$\"3eL$3#*3*pV
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?<&)F-$\"3MFGE4ZB]'*F-7$$\"3cL$37Eofq)F-$\"3K,=&o!ytN)*F-7$$\"3Oo\"z*4

p;$*))F-$\"3ceW.xe)>+\"F]fl7$$\"3_,+]EI=l!*F-$\"3EWKJxs\"*=5F]fl7$$\"3

Un;/3HLi#*F-$\"3evt**4kLQ5F]fl7$$\"3ILLL7hmQ%*F-$\"3g4cJDorb5F]fl7$$\"

3x*\\7j3umi*F-$\"3wJpch$fU2\"F]fl7$$\"3W*\\(o1<i1)*F-$\"3+1Tqis,#4\"F]

fl7$$F^[lF*$\"3266666666F]flFiz-F$6$7hn7$Fgen$\"3qL_4Q_4Q_F-7$F\\fn$\"

3#4E:(4)=;&\\F-7$Fafn$\"396pJ,00'p%F-7$Fffn$\"3w\"3#RUYjmWF-7$F[gn$\"3

W!y-[qV&fUF-7$F`gn$\"3T_Dg6%H/!RF-7$Fegn$\"33Q]v9Uv*f$F-7$F_hn$\"3-.&3

)3G^CJF-7$Fihn$\"3!)psiJ()olFF-7$Fcin$\"3Gtn3#)4OfAF-7$F]jn$\"3SI(yU\\

r'=>F-7$Fbjn$\"3AxLWL(3;`\"F-7$Fgjn$\"3#o2jXGHMG\"F-7$F\\[o$\"3#H'p6o

\\-#4\"F-7$Fa[o$\"3)y*Q1kBUY&*Fex7$F[\\o$\"3u9oLYnb%o(Fex7$Fe\\o$\"3q0

#p(3*HU['Fex7$F_]o$\"3#GC[-_5\"*o&Fex7$Fd]o$\"3K)>b*f.sj]Fex7$Fi]o$\"3

gQ`GO#\\ub%Fex7$F^^o$\"3;&4Ak`a::%Fex7$Fc^o$\"33CB.Rm>3QFex7$Fh^o$\"3Q

;-\")R-m_NFex7$F]_o$\"3D^g8D*)f0LFex7$Fb_o$\"3I1^RnDx\"4$Fex7$Fg_o$\"3

KFy0&GC<\"HFex7$F\\`o$\"3QrGf5XQmFFex7$Fa`o$\"34'QSH;_Ah#Fex7$Ff`o$\"3

G>Jgn!*4&\\#Fex7$F[ao$\"3eDsyQ*>>P#Fex7$F`ao$\"3-t@$>L&*HF#Fex7$Feao$

\"3ewyr+Z(Q<#Fex7$Fjao$\"3UI*eq&GZ(3#Fex7$F_bo$\"3T@0CX>e/?Fex7$Fdbo$

\"3\"GK$>s&HU$>Fex7$Fibo$\"3[*o*Q&=MQ'=Fex7$F^co$\"3Y'\\6r*Q3'z\"Fex7$

Fcco$\"3&yGn,,&4T<Fex7$Fhco$\"3k,u0[kX&o\"Fex7$F]do$\"3Zu/AZanJ;Fex7$F

bdo$\"3cSxp,HN#e\"Fex7$Fgdo$\"3^lOQ*=Yu`\"Fex7$F\\eo$\"33l2x+t`!\\\"Fe

x7$Faeo$\"3UWaE**)33X\"Fex7$Ffeo$\"3\\vcJ$G/2T\"Fex7$F[fo$\"3S;f-1PEw8

Fex7$F`fo$\"3qAYqgf^S8Fex7$Fefo$\"33+lca8c38Fex7$Fjfo$\"3[qLC0Bxw7Fex7

$F_go$\"3#RoTM>srC\"Fex7$Fdgo$\"3$)H3`Y!Rw@\"Fex7$Figo$\"3)GN*)\\$\\]!

>\"Fex7$F^ho$\"3U9Ms$o%*R;\"Fex7$Fcho$\"3A#z;\"R'e)Q6Fex7$Fhho$\"3e0IR

)o5n6\"Fex7$F]io$\"3]<A46YP#4\"Fex7$Fbio$\"3Co')41\"*\\r5Fex7$Fgio$\"3

mdbPZ<6]5Fex7$F\\jo$\"3_P*\\j)QVI5Fex7$Fajo$\"3355555555FexF_hl-%+AXES

LABELSG6%Q\"t6\"Q!F_fp-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F(FajoFdfp" 1 2 

0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2

" "Curve 3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F)

,&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)

F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "#############

##########################################################" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#ass

ume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):

\nl:=simplify(sqrt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 31 "tau:=[simplify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*

F(F(F(F(F(,&F1F(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 

"eta:=[-simplify(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>

%$etaG7$*&,&*$)%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+

F.F,,&F*F,F,F.F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2

; x1:=subs(t=t1,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=

t1,v):\nwith(plots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],

color=red):\n\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}

{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been r

edefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):

b11 := arrow(<x1,y1>, <u1,v1>, length=[1], width=[0.05, relative], hea

d_length=[0.1, relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>

,length=[1],width=[0.05, relative], head_length=[0.1, relative], color

=blue):\n\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([

t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(

t=t2,x):\ny2:=subs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb

21 := arrow(<x2,y2>, <u2,v2>, length=[1], width=[0.05, relative], head

_length=[0.1, relative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,
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y\\HF*7$$\"3*pm\"zCysTxF*$\"3]LeR7R'37$F*7$$\"3'4+D1&4Q*4)F*$\"3[+DJv/

p*H$F*7$$\"3Qmm;aA0\\%)F*$\"3?LL3Fh_uMF*7$$\"35+]7.d7:))F*$\"31+Dc^Gcd
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qy*>k]w*F*$!3I%>a)*4$)[:#F*7$$\"3EM%zuW(QQ**F*$!3`x(>m'oN36F*7$$\"35H*

3\\=y)****F*$!3:Mr4\"zve$\\Fbz7$$\"3_C+aV%4Y%**F*$\"3w*o!*)fv1^5F*7$$

\"3-kG-oQho(*F*$\"3P\")))3%*RtQ@F*7$$\"3!*3\\+A'[(=&*F*$\"3co?&yVp[1$F

*7$$\"3O0381dH\"=*F*$\"3-=&yU>.G'RF*7$$\"3@2'=e&R0A()F*$\"3'zz?1/)R\"*

[F*7$$\"3=?r#[(y?p\")F*$\"3gS)G^#))\\ndF*7$$\"38C(ex0pg](F*$\"3\"Hv`@C

!\\2mF*7$$\"3s\\92H.'pv'F*$\"3=CxA=N!=P(F*7$$\"3s^hq'**[\"\\fF*$\"3:@_

uCp)y.)F*7$$\"3!zz+7`@h2&F*$\"3F'H'f/p&eh)F*7$$\"3moG&Hd_$yTF*$\"3'o#Q

43\"G_3*F*7$$\"3hty)yC,xB$F*$\"3U,4CexNh%*F*7$$\"3w<.dvkwa@F*$\"3SMD&[

$**3l(*F*7$$\"3'*RGt')QdW5F*$\"3GHTTIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9

%ycP*****F*7$$!36^Nt4oiU(*F<$\"3I-o1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)

zXR]*y*F*7$$!3%)oyV&zPR3$F*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))

4y&)e;*F*7$$!3M)*\\2(RgW([F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$

\\]$Hh\")F*7$$!3eT6%e`&)oh'F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.

\"=)**3&z'F*7$$!3ehgnc)>A)zF*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[

n1/>A:&F*7$$!3k9fRct;k!*F*$\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_j

d]()*p4F$F*7$$!3z'oY#)\\%yN(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3

Q4$\\f3!4C7F*7$$!3%f\"eV\"zn))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*

$!3/m([s%GN`))F<7$$!3v%['4#>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*

$!3k.Y)o(z%)RHF*7$$!3!RC5ZdKK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3w

i1Ml6My[F*7$$!3'*p(HUPM!p\")F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j

/HlF*7$$!3:')Q.ih34pF*$!3==1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7

$$!3#p/;,@#*=:&F*$!3+&zH#[Ywq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$

!3Eil'\\n\"4kLF*$!3#373'*=frT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$

!3!4&G)p`XZJ\"F*$!3_$z;sX&>8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"

3e8/$z'oSFqF<$!3QTFb:sFv**F*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn

$!3a%QJmuU#*e*F*-Fhcl6&Fjcl$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+A

XESLABELSG6%Q!6\"F]ep-%%FONTG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 -180.000000 4.000000 0 0 "Curve 1" "Curve 2" "

Curve 3" "Curve 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf

(-1-4/(3*Pi));evalf(-sqrt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+

\"=8WU\"!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$

\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;eval

f(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"

\"\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" 

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

35 "k:=-3/2;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%\"kG#!\"$\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!

#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4

)))*sin(t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"

\"\"*&\"\"%!\"\"%#PiGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$c

osGF1F)F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=

0));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$!+l$=g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5

." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "#####################

#################    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(

1+t^2)], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\neva

lf(2^(1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2

)-x,(2+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 

433 433 433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7

$$!3YLLLe%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3A

LL$3s%3zVF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=

q]RF1$!3W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$

!3smlaxvS6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3yp

K,g*HO!HF-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\

VKF-7$$!3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z

._Xicn$F-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)

y`39%F-7$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl

%F-7$$!3#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&

\\F-7$$!3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY**

*\\F-7$$!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\

F-7$$!3S$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZ

F-7$$!3)f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-

7$$!3ndmmT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$

!3%\\mmTg=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3

g***\\7yQ16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7

$$!3vDMLLe*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]

F\\v7$$\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc

\"F-7$$\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![

RGF-7$$\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_S

F-7$$\"3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF

-7$$\"3#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\

F-7$$\"3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**

\\F-7$$\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d

\\F-7$$\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3

S/bYF-7$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%yS

TF-7$$\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm

$F-7$$\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p

\"*=D$F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(

>0s')*e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb

$\\O'[I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ

`%[$zBF-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H

*Qyu@F-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=

d#G.?F-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-

F$6$7en7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$

!3%GLb$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6

P$F17$FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3

C?$p)z+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$

Gf\"F17$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7

$Fjp$!3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$

\"3%)\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3

O^'))\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G

_$pFu>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>

F17$Few$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$F

ix$\"3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"

3l))\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3

b*=)44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3

oh3]Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3f

TNk*f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r

6\\!\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>

yu?$>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_

%e8jWF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFca

lFfal-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 

1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" 

}}}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7

\\o7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7

$$!3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3u

Y\"RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>

31N\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4

v#F*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!

3C?$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3ul

y&y>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5

_I\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$o

F*7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>

7$$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$

$!3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*

7$$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!

3qAiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3

=Y&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3

q_GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3c

K#fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$

\"3Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$

$\"3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$

\"3**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7

$$\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$

$\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&Qt

L]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!

Hm#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=

)44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)

ybs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_

$pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fT

Nk*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3

R:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 58 "#restart:with(VectorCalculus):\n#SetCoordinates( 'p

olar' );" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "#ArcLength( <sin(3*t), \+

t>,t=0..Pi/3 ) ;" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 385 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\nI3:=\nplot(-x/2, x=-2..1,y=-1..1.5,c

olor=blue):\nI4:=\nplot(-x*2, x=-2..1,y=-1..1.5,color=magenta):\ndispl

ay(I1,I2, I3, I4);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 

484 484 {PLOTDATA 2 "6(-%'CURVESG6ibl7$7$$!3i************z:!#<$\"3[r\"

*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354++++++lF-7$F.7$$!3)o5]m2wFe\"F*$

\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"3K4+++++]nF-F47$F:7$$!3ABJP)\\G

fe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve\"F*$\"3a4++++++qF-F@7$FF7$$!3u

utP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e'pJP@t&)e\"F*$\"3)3,+++++D(F-FL

7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(

F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!

31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7

$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-7$7$$!35Lq2$[^Ve\"F*$\"3U5+++++

+!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$

\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e\"F*$\"3!378#Q>(4D)F-7$7$F($\"3I

k+,R1)fD)F-Fjq7$7$$!3Q************\\:F*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`

:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\

d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$

$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$

fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fgt7$7$$!3QLzU;zCt:F*F`u7$$!3SliSC

n8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F

`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++

])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^lt9`')F-7$7$$!3W$H-bgs\\c\"F*$\"3

56+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fhw7$$!3_H&eih'3h:F*$\"33%4@)o%)QU

))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"

3^>XEKxxC!*F-7$7$$!3#)************\\:F*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d**

**********>:F*$\"3#fCq$pK'eM%F-7$$!3S90\"\\o)=E:F*$\"3)y++++++]%F-7$F[

z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!3zY@fKc%e`\"F*$\"353+++++]ZF-Faz

7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a

3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g************\\:F*$\"39@9]#py49&F-7

$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]

#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$

7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM

+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![\"e;\"HeK_*F-F`^l7$7$$!3c*******

******[\"F*$\"3.b56:&oVq$F-7$$!37uXup6@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$

\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/

:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H1/:F*$\"3W2++++++SF-7$$!3@,J#)>_

+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$

7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3u

YU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=/

/,;$y*F-7$7$$!3y*************[\"F*$\"33tpfhMz<)*F-Febl7$7$$!3_********

****f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y

#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f)y9F*$\"3)p++++++]$F-F\\dl7$Fbdl

Fj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv.**F-7$7$$!3E\\*)y+b;l9F*$\"35,+

+++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3

mIDL+\"F*Feel7$7$$!3r************H9F*$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F

*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fgfl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF

-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL

+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*7$7$$!3\\************H9F*$\"3Cgd=

8D1>5F*F]hl7$7$$!3Y*************R\"F*$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F

*$\"351++++++DF-7$7$$!3:yejq85<9F*Fail7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F

*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0

KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumTq\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*

Fhjl7$7$$!3W************p8F*$\"3SvH34a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0+

+++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*

$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q

\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>78R!R5F*F]]m7$7$$!3T************R

8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m

7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3

R************48F*$\"3oVK))*eg3E\"F-7$$!3()R\"o!))\\VM8F*$\"3/1++++++:F

-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL

\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#3W[5F*F_`m7$7$$!3O************z

7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$\"351+++++]7F-7$7$$!3nA\\'=%eq38

F*FaamF]_m7$7$$!3h************48F*Ff`m7$$!3L1nuH`D38F*$\"3!pDA\"3ha[5F

*7$7$$!3!z/q+)3E!G\"F*$\"3%4++++++0\"F*F[bm7$Fabm7$$!3I\\WEcS,!G\"F*$

\"3E4Pb8<,]5F*7$7$Fj`m$\"35EF1vA,]5F*Fgbm7$7$$!3M************\\7F*$\"3

f7zj\"*=s:y!#>7$$!3w+X()[dSz7F*$\"3;1++++++5F-7$FgcmFi`m7$7$Fbcm$\"3cC

>z4Tz\\5F*7$$!3s0'pY#R;y7F*Fdbm7$7$$!3%fgpY#R;y7F*FdbmF]cm7$7$$!3J****

********>7F*$\"3VT.%pdmg!fFfcm7$$!3N>jrTW%\\C\"F*$\"3yg++++++vFfcm7$7$

$!3d>jrTW%\\C\"F*$\"3=i++++++vFfcmFacm7$F^dm7$$!33o=]%4O(\\7F*$\"3Ke:v

y+y\\5F*7$7$Fjdm$\"3m()f[2[)z/\"F*Fjem7$7$$!3G*************=\"F*$\"3WG

426mG'H%Ffcm7$$!3)pQe!ec$H?\"F*$\"3Mh++++++]Ffcm7$7$Fjfm$\"3mg++++++]F

fcmFidm7$F`fm7$$!3l(H[dc[s@\"F*$\"3u#eB\"QrqZ5F*7$7$Fefm$\"3RD\"GSguZ/

\"F*Fcgm7$Fdfm7$$!3'\\b@'[b#=<\"F*$\"3E*pH^Qia[$Ffcm7$7$$!3E**********

**f6F*$\"3')GT,#eG(pHFfcmF]hm7$7$Fefm$\"3;D\"GSguZ/\"F*7$$!3S!*)RH)*GC

=\"F*$\"3-xl6>3pV5F*7$7$Fdhm$\"3;>'Q\"H(R./\"F*F\\im7$7$$!3B**********

**H6F*$\"3(z4:mSE(4>Ffcm7$$!3yX(o\\'H^Y6F*$\"3]g++++++DFfcm7$F[jmFchm7

$Fbim7$$!3'fa'y(>4_9\"F*$\"3'**y)[JVnP5F*7$7$Fgim$\"3t/JK_U%[.\"F*Fbjm

7$Ffim7$$!3g'>\")>PR$>6F*$\"3-9lwJVh6;Ffcm7$7$$!3?*************4\"F*$

\"3\"e#>ADc,+6FfcmF\\[n7$Fhjm7$$!3edeqn5f06F*$\"3X;#)3B#f'H5F*7$7$Fc[n

$\"3qTD\\C1WG5F*Fh[n7$7$Fc[n$\"3kD>ADc,+6Ffcm7$$!3cumgI1,y5F*$\"39tLc0

b_vm!#?7$7$$!3=************p5F*$\"3:fyhjl2V_Fj\\nFe\\n7$7$F]]n$\"3d[3w
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F[fs$!3W$*************>F-7$$\"3tZ+j?sH;8F-$!3q(o\"><5ej<F-7$7$$\"3xP(4

BAc\"48F-Ff[rFafs7$FgfsF\\cs7$Fgds7$$\"3KApQy8#oj\"F-$!3!Q3*)>[%o!G%F-

7$7$$\"3Sz)*)\\L$*3n\"F-FhbsF\\gs7$7$Fcgs$!3M%***********\\UF-7$$\"3Y$

y4\")>O1x\"F-$!3![8e<$o>UTF-7$7$$\"35[$))pv2P&=F-F_asFigs7$7$$\"3%yM))

pv2P&=F-F_as7$$\"3_!*p<$\\0n'=F-$!3!QZZwdaA(RF-7$7$$\"3+:++++++>F-$!3,

Q83wd@KQF-Ffhs7$7$$\"3G:++++++>F-$!3yZA#=chlR$F-7$$\"37(*>%o-Hr(=F-Fhi

r7$7$$\"3S(*>%o-Hr(=F-Fhir7$$\"3e+c$=P@N(=F-$!3/['HlZMzA$F-7$7$$\"30'>

$4[W;8=F-FdjrF^js7$Fdjs7$$\"3Om>sCI%**y\"F-$!3?`\\$R&eG3HF-7$7$$\"3Ud!

zR1Blt\"F-F`[sFhjs7$F^[t7$$\"3mIJiJZ>z;F-$!3ABfo4c*fc#F-7$7$$\"3gtq#Qm

RQl\"F-F\\\\sFb[t7$Fh[tF]es7$7$Fcis$!3cQ83wd@KQF-7$$\"3PCaw70h5>F-$!3k

o6(R4U)ePF-7$7$$\"3&Qjr:zm4\">F-Fb^sF`\\t7$Ff\\t7$$\"3NozvCz`6>F-$!3A)

G)HP\\h4NF-7$7$$\"3c*z8#[%G2\">F-F^_sFj\\t7$F`]t7$F]isFeis-%'COLOURG6&

%$RGBG\"\"!Fi]tFi]t-F$6$7S7$$!\"#Fi]t$\"\"#Fi]t7$$!3&*****\\P&3Y$>F*$

\"3&*****\\P&3Y$>F*7$$!3!***\\iv<rx=F*$\"3!***\\iv<rx=F*7$$!31++D;as8=

F*$\"31++D;as8=F*7$$!3#****\\P\"\\J\\<F*$\"3#****\\P\"\\J\\<F*7$$!3'**

*\\7V0@&o\"F*$\"3'***\\7V0@&o\"F*7$$!33+]i&exdi\"F*$\"33+]i&exdi\"F*7$

$!3'***\\i+#QUc\"F*$\"3'***\\i+#QUc\"F*7$$!3****\\i!3%f+:F*$\"3****\\i

!3%f+:F*7$$!3!***\\7oS:P9F*$\"3!***\\7oS:P9F*7$$!31++]<#)*=P\"F*$\"31+

+]<#)*=P\"F*7$$!3))***\\(G3U98F*$\"3))***\\(G3U98F*7$$!31++]-\\r\\7F*$

\"31++]-\\r\\7F*7$$!3!*****\\(GVZ=\"F*$\"3!*****\\(GVZ=\"F*7$$!31++](4

J@7\"F*$\"31++](4J@7\"F*7$$!3!***\\iIKFl5F*$\"3!***\\iIKFl5F*7$$!3')**

***\\FPm(**F-$\"3')*****\\FPm(**F-7$$!3()*******4'*QS*F-$\"3()*******4

'*QS*F-7$$!3?++Dc>mP()F-$\"3?++Dc>mP()F-7$$!3'3+++&=$z9)F-$\"3'3+++&=$

z9)F-7$$!3N***\\iX/4](F-$\"3N***\\iX/4](F-7$$!3C***\\(o8y%)oF-$\"3C***

\\(o8y%)oF-7$$!33****\\i:#>C'F-$\"33****\\i:#>C'F-7$$!3/***\\7ev:l&F-$

\"3/***\\7ev:l&F-7$$!3G++](o2[,&F-$\"3G++](o2[,&F-7$$!3C++D1[Q`VF-$\"3

C++D1[Q`VF-7$$!3W++vVUhxPF-$\"3W++vVUhxPF-7$$!3O****\\iiwbJF-$\"3O****

\\iiwbJF-7$$!30,++]kL8DF-$\"30,++]kL8DF-7$$!3)3++D@W[)=F-$\"3)3++D@W[)

=F-7$$!39++Dccuw7F-$\"39++Dccuw7F-7$$!3T/++v)eb,'Ffcm$\"3T/++v)eb,'Ffc

m7$$\"3d#*y*****\\@8&F[`n$!3d#*y*****\\@8&F[`n7$$\"3F0++]7,HlFfcm$!3F0

++]7,HlFfcm7$$\"3j)**\\P4w)R7F-$!3j)**\\P4w)R7F-7$$\"3s,++vZf\")=F-$!3

s,++vZf\")=F-7$$\"3'z**\\P/-a[#F-$!3'z**\\P/-a[#F-7$$\"3R++v=Yb;JF-$!3

R++v=Yb;JF-7$$\"3s)****\\i@Ot$F-$!3s)****\\i@Ot$F-7$$\"3g)**\\PfL'zVF-

$!3g)**\\PfL'zVF-7$$\"3(=+++!*>=+&F-$!3(=+++!*>=+&F-7$$\"3E++]i_4QcF-$

!3E++]i_4QcF-7$$\"3u,+vV>5piF-$!3u,+vV>5piF-7$$\"3U,++]:$*[oF-$!3U,++]

:$*[oF-7$$\"3&3++Dr\"[8vF-$!3&3++Dr\"[8vF-7$$\"3+++++L'y5)F-$!3+++++L'

y5)F-7$$\"3r++vV!)fT()F-$!3r++vV!)fT()F-7$$\"3m++DcI;[$*F-$!3m++DcI;[$

*F-7$$\"\"\"Fi]t$!\"\"Fi]t-Ff]t6&Fh]t$Fi]tFi]t$\"*++++\"!\")Fd]u-F$6$7

S7$F^^tF^]u7$Fc^t$\"3u****\\(oUIn*F-7$Fh^t$\"3c**\\7y)e&)Q*F-7$F]_t$\"

3G++D\"3F'o!*F-7$Fb_t$\"3i***\\(oXdY()F-7$Fg_t$\"3!)**\\i:F0E%)F-7$F\\

`t$\"3Q+]7Gz))G\")F-7$Fa`t$\"3#)**\\7.5>@yF-7$Ff`t$\"3(***\\7./(H](F-7

$F[at$\"3a**\\iS.x&=(F-7$F`at$\"3O++](3\"\\foF-7$Feat$\"3S***\\P9/@d'F

-7$Fjat$\"3I++]7Xd[iF-7$F_bt$\"3a****\\PkrBfF-7$Fdbt$\"3K++]([b1h&F-7$

Fibt$\"3]**\\7`hOE`F-7$F^ct$\"3%*****\\P'=$))\\F-7$Fcct$\"3$*******\\!

[>q%F-7$Fhct$\"35+]7y4$)oVF-7$F]dt$\"3W+++Df'R2%F-7$Fbdt$\"3o**\\7GAX]

PF-7$Fgdt$\"3i**\\P%o!RUMF-7$F\\et$\"3a***\\7yg47$F-7$Faet$\"3_**\\i!z

(yDGF-7$Ffet$\"39++vVQS2DF-7$F[ft$\"37+]7.Cpw@F-7$F`ft$\"3A+](=72)))=F

-7$Feft$\"3o***\\78$)yd\"F-7$Fjft$\"3_+++D#omD\"F-7$F_gt$\"3Z/+]i5AC%*

Ffcm7$Fdgt$\"3q++D\"GGPQ'Ffcm7$Figt$\"3@-+]P%zx+$Ffcm7$F^ht$!3IY*)****

\\2mDF[`n7$Fcht$!3k-++Dc]kKFfcm7$Fhht$!3;$**\\(o/Q*>'Ffcm7$F]it$!3f3++

vQ(zS*Ffcm7$Fbit$!3)*)*\\(=-,FC\"F-7$Fgit$!3?+]P4tFe:F-7$F\\jt$!3O****

\\73\"o'=F-7$Fajt$!3K**\\(oz;)*=#F-7$Ffjt$!3%4+++&*44]#F-7$F[[u$!38++D

Jw/>GF-7$F`[u$!3(3+v=(4bMJF-7$Fe[u$!3r+++vdYCMF-7$Fj[u$!3U++Dc3ucPF-7$

F_\\u$!3++++];$R0%F-7$Fd\\u$!3O+](=-*zqVF-7$Fi\\u$!3K+]7G:3uYF-7$F^]u$

!3++++++++]F--Ff]t6&Fh]tFd]uFd]uFe]u-F$6$7S7$F^^t$\"\"%Fi]t7$Fc^t$\"3!

******\\2<#pQF*7$Fh^t$\"3#)***\\7bBav$F*7$F]_t$\"36++]K3XFOF*7$Fb_t$\"

3%)****\\F)H')\\$F*7$Fg_t$\"3#****\\i3@/P$F*7$F\\`t$\"3;++Dr^b^KF*7$Fa

`t$\"3$****\\7Sw%GJF*7$Ff`t$\"3*****\\7;)=,IF*7$F[at$\"3!)***\\i83V(GF

*7$F`at$\"3:+++NkzVFF*7$Feat$\"3w****\\d;%)GEF*7$Fjat$\"37+++0)H%*\\#F

*7$F_bt$\"3#)*****\\d'[pBF*7$Fdbt$\"38+++&>iUC#F*7$Fibt$\"3!)***\\7YY0

8#F*7$F^ct$\"3)******\\XF`*>F*7$Fcct$\"3)*******>#z2)=F*7$Fhct$\"3/++D

\"RKvu\"F*7$F]dt$\"3<+++qjeH;F*7$Fbdt$\"3()***\\7*3=+:F*7$Fgdt$\"3%)**

*\\PFcpP\"F*7$F\\et$\"3#)****\\7VQ[7F*7$Faet$\"3\")***\\i6:.8\"F*7$Ffe

t$\"31++]P:'H+\"F*7$F[ft$\"3[++]7'pnq)F-7$F`ft$\"3'3++v[G_b(F-7$Feft$

\"3t)****\\_K:J'F-7$Fjft$\"36-+++HnE]F-7$F_gt$\"3y,++D%)opPF-7$Fdgt$\"

3G++]78\\`DF-7$Figt$\"3)3++]x6J?\"F-7$F^ht$!3_y&******Hk-\"Fj\\n7$Fcht

$!30,++]A!eI\"F-7$Fhht$!3E(***\\(=_(zCF-7$F]it$!3W.++]&*=jPF-7$Fbit$!3

#f***\\(3/3(\\F-7$Fgit$!3z++]P#4JB'F-7$F\\jt$!3W(*****\\KCnuF-7$Fajt$!

3A(***\\(=n#f()F-7$Ffjt$!3P+++!)RO+5F*7$F[[u$!30++]_!>w7\"F*7$F`[u$!3O

++v)Q?QD\"F*7$Fe[u$!3G+++5jyp8F*7$Fj[u$!3<++]Ujp-:F*7$F_\\u$!3++++gEd@

;F*7$Fd\\u$!39++v3'>$[<F*7$Fi\\u$!37++D6Ejp=F*7$F^]uF^^t-Ff]t6&Fh]tFe]

uFd]uFe]u-%+AXESLABELSG6%%\"xG%\"yG-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F^^t

F^]u;F`]u$\"#:Fa]u" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 25 "plot(t^4+t^3+1, t=-2..2);" }}{PARA 

13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#

\"\"!$\"\"*F*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"

3YUjU=\\)y='F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z

0hG%e7xSF07$$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G

/&z]%p#F07$$!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]

+()4@MT$z\"F07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)e

iY\">\"e`D\"F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$

\"3?noJLI?'***Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H

)Fbo$\"3(\\(*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3An

mmmj^NmFbo$\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,+

+v#\\N)\\Fbo$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!

39*****\\FRXL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"

))*Fbo7$$!3=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**

fd7S***Fbo7$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$

\"3\"fkkr4'p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*e

CFbo$\"3`\">(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e***

**\\5a`TFbo$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F0

7$$\"3Y'*****\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_

b\\\"F07$$\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$

\"3o_.Co?.b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**F

bo$\"3!Q'3.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$

)G[k6F0$\"3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3x

mmm')fdL8F0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$

e#pa-:F0$\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"

3ILLLGUYo;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby

7$$\"3_mmm1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q

\"Fby7$$\"34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>

Fby7$$\"34++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BF

by7$$\"\"#F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELS

G6$Q\"t6\"Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 

2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 127 "######################################    Exerc

ice 7.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,col

or=black);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%

-%'CURVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*

F*$!3W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$

!3!o)*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*

FDF'7$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh

\"F*FK7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!

*y\\'et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*

$!3souz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f

\"F*7$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3

O`/JhF.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#

=h:*fM97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7

$F_r7$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-

Fcr7$7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>+

+++++!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!

3#\\tIW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f

&z]0NF-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KR

NDRND>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:

7$7$F1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$

7$$\"3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3K

lrkOCvy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)*****

********>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)******

*******>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e

)************z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4

S*)=@F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*

$!3)Q'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)**********

**R%F*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)

4kzlc,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*

$!35)e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:

u]F*Fcp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*Fe

qFg]l7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$

!3YI;2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/Y

S'F*7$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)****

********z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep

\"Q'F*$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjW

om(oWvF*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!

3S+++++++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGB

GF7F7F7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "plot(-x^3-  x^2 , x

=-1..1,color=red);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6#7U7$$!\"\"\"\"!$F*F*7$$!3ommm;p0k&*!#=$!3)f

\\b'HIi()R!#>7$$!3wKL$3<XZ=*F/$!3-ouD^DXxoF27$$!3mmmmT%p\"e()F/$!3Z$)[

Aft_D&*F27$$!3:mmm\"4m(G$)F/$!3/lnw'H2$f6F/7$$!3\"QLL3i.9!zF/$!38:?p^%

*>58F/7$$!3\"ommT!R=0vF/$!3Q&)yYdYF09F/7$$!3u****\\P8#\\4(F/$!3MN3FZeN

i9F/7$$!3+nm;/siqmF/$!3q3XF7*z9[\"F/7$$!3[++](y$pZiF/$!3o(=#*=6jYY\"F/

7$$!33LLL$yaE\"eF/$!3c)zQ/ZwZT\"F/7$$!3hmmm\">s%HaF/$!3Q5l!Re`tM\"F/7$

$!3Q+++]$*4)*\\F/$!3YR^%plC&\\7F/7$$!39+++]_&\\c%F/$!3vobe)**)fK6F/7$$

!31+++]1aZTF/$!3*=9Ch_Xn+\"F/7$$!3umm;/#)[oPF/$!3)f2e7c$o\\))F27$$!3hL

LL$=exJ$F/$!3?\")4d=1\\btF27$$!3*RLLLtIf$HF/$!39a,q1#3!*3'F27$$!3]++]P

Yx\"\\#F/$!3]hX)>r7=m%F27$$!3EMLLL7i)4#F/$!3#*)=J>*R$*zMF27$$!3c****\\

P'psm\"F/$!3tPJmBCK;BF27$$!3')****\\74_c7F/$!3e+YA_'f/Q\"F27$$!3)3LLL3

x%z#)F2$!3uG?ap!=uG'!#?7$$!3KMLL3s$QM%F2$!3.*4@^kG\\!=Ffr7$$!3]^omm;zr

)*!#@$!3<v$oey1ct*!#C7$$\"3%pJL$ezw5VF2$!3gbxpMyPQ>Ffr7$$\"3s*)***\\PQ

#\\\")F2$!3W#*)H8B+A=(Ffr7$$\"3GKLLe\"*[H7F/$!3]sD.J&)\\(p\"F27$$\"3I*

******pvxl\"F/$!3FOi%*\\N\"Q?$F27$$\"3#z****\\_qn2#F/$!35c?'z\">o3_F27

$$\"3U)***\\i&p@[#F/$!3s;<>V:Z!p(F27$$\"3B)****\\2'HKHF/$!3!=V+zSl>6\"

F/7$$\"3ElmmmZvOLF/$!3KWlXc_!\\[\"F/7$$\"3i******\\2goPF/$!3kj9p!4la&>

F/7$$\"3UKL$eR<*fTF/$!3yPsU\\8O]CF/7$$\"3m******\\)Hxe%F/$!3_kFx%==.2$

F/7$$\"3ckm;H!o-*\\F/$!3dm%Q'>F*Ht$F/7$$\"3y)***\\7k.6aF/$!3cSm#[!fC7X

F/7$$\"3#emmmT9C#eF/$!3uP\"4X7zQO&F/7$$\"33****\\i!*3`iF/$!3%HD]pJS^N'

F/7$$\"3%QLLL$*zym'F/$!3/Zy!oAV1T(F/7$$\"3wKLL3N1#4(F/$!3s%\\*pNv&of)F

/7$$\"3Nmm;HYt7vF/$!3/,TicVR%))*F/7$$\"3Y*******p(G**yF/$!3)30p(4J*o6

\"!#<7$$\"3]mmmT6KU$)F/$!3#>kBVS@lF\"Fby7$$\"3fKLLLbdQ()F/$!3]H\"[fEG4

V\"Fby7$$\"3[++]i`1h\"*F/$!3YY-f#o%43;Fby7$$\"3Y++++PDj$*F/$!3-^t(y^'e

(p\"Fby7$$\"3W++]P?Wl&*F/$!37<YY\"e#>!z\"Fby7$$\"3A++v=5s#y*F/$!3)y=Gy

lQK*=Fby7$$\"\"\"F*$!\"#F*-%'COLOURG6&%$RGBG$\"*++++\"!\")F+F+-%+AXESL

ABELSG6$Q\"x6\"Q!Fa\\l-%%VIEWG6$;F(Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 6 1 

4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 40 "

plot(y^3 +y^2 + y, y=-1..1,color=blue);\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6#7S7$$!\"\"\"\"!F(7$$!

3ommm;p0k&*!#=$!33<6q8YHl\"*F.7$$!3wKL$3<XZ=*F.$!3%fe2d\"***p\\)F.7$$!

3mmmmT%p\"e()F.$!3KyTu0nh0yF.7$$!3:mmm\"4m(G$)F.$!37,***[ze%prF.7$$!3

\"QLL3i.9!zF.$!37=89pT?\"f'F.7$$!3\"ommT!R=0vF.$!3U\"y)pY#4**4'F.7$$!3

u****\\P8#\\4(F.$!3Uk\"H-\\lDj&F.7$$!3+nm;/siqmF.$!3sd@*=HZ\"*=&F.7$$!

3[++](y$pZiF.$!3#G\"ygv1.$y%F.7$$!33LLL$yaE\"eF.$!3AMX*GJyyR%F.7$$!3hm

mm\">s%HaF.$!3Ac,w2'=@3%F.7$$!3Q+++]$*4)*\\F.$!3!3'[0$pu&[PF.7$$!39+++

]_&\\c%F.$!3CJWT^iNKMF.7$$!31+++]1aZTF.$!3-ee(Q7&zSJF.7$$!3umm;/#)[oPF

.$!39f3/[)>N)GF.7$$!3hLLL$=exJ$F.$!3]NiZ@\"4Ae#F.7$$!3*RLLLtIf$HF.$!3r

=Lm7*HqK#F.7$$!3]++]PYx\"\\#F.$!3NW:ImLfD?F.7$$!3EMLLL7i)4#F.$!3Q:-9My

i]<F.7$$!3c****\\P'psm\"F.$!3%foL^RPcV\"F.7$$!3')****\\74_c7F.$!3))RvF

Z\\Z=6F.7$$!3)3LLL3x%z#)!#>$!35G\"zjFN2l(Fbr7$$!3KMLL3s$QM%Fbr$!3MC7#Q

MWL;%Fbr7$$!3]^omm;zr)*!#@$!3E#)4))fg0i)*F]s7$$\"3%pJL$ezw5VFbr$\"3G#4

.=u0Y]%Fbr7$$\"3s*)***\\PQ#\\\")Fbr$\"3mzH8)Reu'))Fbr7$$\"3GKLLe\"*[H7

F.$\"3k*eO9,R#*R\"F.7$$\"3I*******pvxl\"F.$\"3%Gi%*\\0d\"y>F.7$$\"3#z*

***\\_qn2#F.$\"3Q.iz;(Qwf#F.7$$\"3U)***\\i&p@[#F.$\"3Cq\">or;7D$F.7$$

\"3B)****\\2'HKHF.$\"3vH/!H[hU/%F.7$$\"3ElmmmZvOLF.$\"3&)4K7B+m@[F.7$$

\"3i******\\2goPF.$\"3^j9pSe1CdF.7$$\"3UKL$eR<*fTF.$\"3Yq0EX(y-h'F.7$$

\"3m******\\)Hxe%F.$\"3=kFxM![!ewF.7$$\"3ckm;H!o-*\\F.$\"3eI^!)[2EB()F

.7$$\"3y)***\\7k.6aF.$\"3NRmK<BGB**F.7$$\"3#emmmT9C#eF.$\"3Z!e<TNH'=6!

#<7$$\"33****\\i!*3`iF.$\"3KD]%z$H#3E\"Ffw7$$\"3%QLLL$*zym'F.$\"34=T,;

B&yS\"Ffw7$$\"3wKLL3N1#4(F.$\"3'GG.W5#*)o:Ffw7$$\"3Nmm;HYt7vF.$\"3&o2z

&)*GrR<Ffw7$$\"3Y*******p(G**yF.$\"3#30p(z=#o!>Ffw7$$\"3]mmmT6KU$)F.$

\"3M3.\\=Nv5@Ffw7$$\"3fKLLLbdQ()F.$\"3)HY\"G>ey/BFfw7$$\"3[++]i`1h\"*F

.$\"3^Y-%)=7?CDFfw7$$\"3W++]P?Wl&*F.$\"3=<Y@&yOnu#Ffw7$$\"\"\"F*$\"\"$

F*-%'COLOURG6&%$RGBG$F*F*F][l$\"*++++\"!\")-%+AXESLABELSG6$Q\"y6\"Q!Fe

[l-%%VIEWG6$;F(Fez%(DEFAULTG" 1 2 0 1 10 0 2 6 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 50 "plot([x^3 + x^2 , -x^3 - x^2 - x, ], x=-1.5..1.5);" }

}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6$7S7

$$!3++++++++:!#<$!3+++++++D6F*7$$!3&*****\\P&3YV\"F*$!3192$o]&oW*)!#=7

$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31++D;as88F*$!3f!ynF'o]9aF27$$!3#

****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'***\\7V0@&=\"F*$!3JLF@3qp,EF27$

$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'***\\i+#QU1\"F*$!3]@i3Qvjvs!#>7

$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!3;++D\"oS:P*F2$\"3;w%*>cE\\>bF

Q7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ7$$!3#*****\\(G3U9)F2$\"3*))Gv

T\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"H#p.UNy19F27$$!3?+++vGVZoF2$\"

3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iGQ1`i9F27$$!37++D1Bt_cF2$\"3Yy%

=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<Ub@8W7F27$$!3()*******4'*QS%F2

$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'[LXf&[()FQ7$$!3'3+++&=$z9$F2$

\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv@ImK!p%FQ7$$!3C***\\(o8y%)=F2

$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3E8#pZ,>3N\"FQ7$$!3O!***\\7ev:

lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$\"3]aAuW#H%*=#!#B7$$\"3i(***

\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&QA7F2$\"3U,C`4\"zon\"FQ7$$\"

3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$

$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3')***\\PMaKs$F2$\"3jXXT+IS->F

27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$\"3*y*****\\@80]F2$\"3+dEf[y)

*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27$$\"3j)**\\P4w)RiF2$\"3a!H\\5

(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF27$$\"3'z**\\P/-a[(F2$\"3['*4

&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!\\$>\"F*7$$\"3s)****\\i@Ot)F2$

\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"3p#p0_As\\q\"F*7$$\"3>+++!*>=+

5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7

\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"

[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F*$\"3I.v6'\\-.(RF*7$$\"31+]P/)f

TP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V\"F*$\"3e'R**p/^D,&F*7$$\"3+++++

+++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S

7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn

_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3Iti%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F

*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"

3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y

#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$

F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$

\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F27$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3

keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fes$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2

!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>cUexeKF27$Fit$!3#*eCzbh(yQ%F27$F

^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$Fhu$!3MaEf)**>Tw)F27$F]v$!3%zBj

\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#

G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`

x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$Fjx$!37&[Um**Hz#QF*7$F_y$!3g@w3

1:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E))3\"G&F*7$F^z$!3I8r8u<KdeF*7$

Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F][l6&F_[lFc[lF`[lFc[l-%+AXESLAB

ELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 155 "###########################

#####################\n#Rep\350re de Frenet\nrestart;F:=x*(y + x) + 2*

x^3 + x^4 + y^4;Fx:=diff(F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 

438 "\n with(plots):b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black \+

, numpoints=10000):\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y

=y0]);\nFy0:=eval( Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := \+

arrow(<x0,y0>, <-Fy0/l0,Fx0/l0>, length=[1],width=[0.01, relative], he

ad_length=[0.1, relative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l

0,-Fy0/l0>,length=[1],width=[0.01,relative], color=blue):\n\ndisplay(b

0, b1, b2, scaling=CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"FG,**&%\"xG\"\"\",&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F

(*$)F*F1F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&

\"\"#F'%\"xGF'F'*&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x0G!\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, th

e name changecoords has been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%$Fx0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 

"" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q****

********f:!#<$\"3)=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7

$$!33kz6()ynk:F*$\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-

F47$F:7$$!3W3#z?z?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7+++++

+kF-F@7$FF7$$!3m>\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F

*$\"3q7++++++oF-FL7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O

9#p\")e\"F*$\"318++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7

$$!37^p#eSXxe\"F*$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`

yF-7$7$$!31\\!*=@/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3

'=@XBVq'*>)F-7$7$$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"

ed\"F*$\"379++++++%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qE

Aj:F*$\"3Y9++++++))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3

g************f:F*$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q

?cShM%F-7$$!3-wH^x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-v

w;eNWF-7$7$$!3)=T)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"

3sasVHsVp]F-7$7$$!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fi

r7$$!3Yezj\"[M([:F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++

?*F-Fdu7$7$F[v$\"3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$

$!3d************>:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_

12>\"pU^$F-7$$!3UuRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!

3kM)=$p([%)[\"F*$\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-

F]x7$Fcx7$FjvFbs7$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr

7:F*$\"3=:++++++'*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?

x<Qy:vb(*F-7$7$F`w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;

O&H6I$GF-7$$!37OI/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F

`z7$$!3uoF$f'eot9F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F

*Fc[l7$Fi[l7$$!3Oz!\\%Q&o)[9F*$\"3U\"3\\%Q&o)35F*7$7$Fez$\"3V@6%o^OP,

\"F*F_\\l7$7$$!3Y*************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$

\"3o7++++++CF-7$F^]l7$$!3ZMZ`w6^K9F*$\"3KjtMl<6DFF-7$7$$!3dJ!Ra:1xV\"F

*$\"3Y7++++++GF-Fd]l7$Fj]lFdz7$7$Fez$\"3l@6%o^OP,\"F*7$$!3qiwa%\\&e@9F

*$\"3ckwa%\\&e@5F*7$7$Fj\\l$\"3)Q<^!\\MNI5F*Fd^l7$7$$!3U************f8

F*$\"3E?(*ppmLq<F-7$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7+++++

+?F-Fi\\l7$Fj^l7$$!33cfhIic#R\"F*$\"3?efhIicK5F*7$7$$!3U3Id)*p)fO\"F*$

\"3f,+++++S5F*F]`l7$Fc`l7$$!3a)o_6@e6O\"F*$\"3Z!p_6@e6/\"F*7$7$F__l$\"

3'*eit[\">9/\"F*Fi`l7$7$$!3S************>8F*$\"3Cf#)=ZBca8F-7$$!3A&>hx

W5MM\"F*$\"3_7++++++;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*

7$7$Fdal$\"3W\"))f*)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-

7$$!3\\\"=;,r'3-8F*$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal

$\"3A\"))f*)*e6Z5F*7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3a

G([WyN%\\5F*F[dl7$7$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:

D\"F*$\"3qB,+++++!)Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\

7F*$\"3]Glk;^0\\5F*7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F

*$\"3s,Ez0())=!fFjdl7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$

F[fl7$$!3/KFxS7I17F*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!

3E************f6F*$\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFj

dl7$7$F[hl$\"3IC,+++++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$

7$Ffgl$\"3d6Mnf2eS5F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjd

l7$7$$!3A************>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F

*7$$!3US))es\"ym:\"F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC

>J()!#?7$7$$!3=************z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<

8L56F*$\"30r-C<8LI5F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C

\"pFgjl7$$!35\\3\"=vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*

$\"3WC=I1C5k;FgjlF\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$

\"3vodZ>\"ol,\"F*7$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27**************

*F*$\"3l'[&*[6B^B\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]

m7$$!3\"H?AAAAUh*F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s

#oS-h`\"FgjlFa^m7$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m

$\"3S>s#oS-h`\"Fgjl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!******

******>*F-$\"37ff\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y

;3T4qi(*F-7$7$F]`m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$

$!3cPQG1a([!*)F-$\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@H

n7FjdlF`am7$7$Fgam$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"*

***********>*F-Fj`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$

!3q*)***********R)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3

Etj]@'3Q[*F-7$7$F^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!

3w%z9l*>%*[#)F-$\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"

[?gD+KFjdlF`dm7$7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7

$7$Fgdm$\"3])o\"[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$

Qzr>mVRs(F-F]hlFgem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<Rl

yUFjdl7$7$$!3)*))***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p

5F*oUzF-$\"3%4>p5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)*****

******f(F-$\"33vwzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k

))***********>(F-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3

eUs+wsIjsF-$\"3O8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3

]v\"f`j&euhFjdl7$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$

!3uE]D$G@w6(F-$\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F

-Fbjm7$7$Fijm$\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!

3m<yu6\"*='['F-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3

pi/pED49#)Fjdl7$7$$!3#z)***********R'F-$\"3()4x%>*zw-$)FjdlF^\\n7$7$Fe

\\n$\"3WIH0%QeZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$

7$Fe\\n$\"3[3x%>*zw-$)Fjdl7$$!3y,8f2LL;hF-$\"3!*eK\"f2LL;*Fjdl7$7$$!3c

()************fF-$\"3:#*>y7^/='*FjdlFh]n7$7$Fe\\n$\"3LHH0%QeZJ)F-7$$!3

u9Hux@v&>'F-$\"3'4%Hux@v&>)F-7$7$F_^n$\"3?Rd8KAmz!)F-Fg^n7$F^^n7$$!30x

'3Ey%o6eF-$\"3P,(3Ey%o65F-7$7$$!3A()***********f&F-$\"3-*z9RgBq3\"F-Fa

_n7$7$Fh_n$\"3\"Qo6du<M$yF-7$$!3]%*\\b$*[=aeF-Fcp7$F``n7$F_^n$\"35Qd8K

Amz!)F-7$Fg_n7$$!31:)eyJRq]&F-$\"3-S)eyJRq5\"F-7$7$$!3@FQ$pYLn?&F-Facl

Fh`n7$7$$!3LGQ$pYLn?&F-Facl7$$!3?Kh<:w^,_F-$\"3@eh<:w^,7F-7$7$$!3%o)**

*********>&F-$\"3#Q<Zv?8@?\"F-Fean7$7$F\\bn$\"3c/>Nx%\\Mf(F-7$$!3zPW/6

w-4_F-Fgo7$FdbnF]`n7$7$F\\bn$\"3'R<Zv?8@?\"F-7$$!3)ppE:!e/y[F-$\"3kAn_

,e/y7F-7$7$$!31()***********z%F-$\"3_dm&Qf#o/8F-F\\cn7$7$F\\bn$\"3m0>N

x%\\Mf(F-7$$!3%z5Qw_06=&F-$\"3]M\"Qw_06e(F-7$7$$!3]')***********z%F-$

\"3T?5d)*y\\FtF-F[dn7$Fbcn7$$!3)owyyyyya%F-$\"31#zyyyyyM\"F-7$7$$!3C()

***********R%F-$\"3_g$GV8t$*Q\"F-Fgdn7$7$$!3!y)***********R%F-$\"3A&=-

'4qTkqF-7$$!3erm6_U'fe%F-F[o7$Fhen7$FccnFddn7$F]en7$$!3c>G^9[B3UF-$\"3

#[%G^9[B39F-7$7$$!3!p)************RF-$\"3?[-e8pC_9F-F^fn7$7$F^enFfen7$

$!3/@y?vTr<SF-$\"3RZy?vTr<oF-7$7$$!3Y()************RF-$\"3!)=15MV-1oF-

F[gn7$7$Fbgn$\"3[[-e8pC_9F-7$$!3ax*Gr:)*[&QF-$\"3g-!Hr:)*[X\"F-7$7$$!3

k()***********f$F-$\"3wJu\"45@$*[\"F-Fjgn7$7$Fahn$\"3vJ4>\\sk?lF-7$$!3

]\"z,jci'*)RF-FU7$FihnFagn7$F`hn7$$!3-]n$yfw8[$F-$\"3!\\xOyfw8[\"F-7$7

$$!3'y)***********>$F-$\"3CFO5g)Ql\\\"F-F^in7$7$Fein$\"39'z#H=<FPiF-7$

$!3`4ka^]$yS$F-FI7$F]jn7$Fahn$\"3kI4>\\sk?lF-7$Fdin7$$!3w-N#)eqkxIF-$

\"3UFN#)eqkx9F-7$7$$!3/))***********z#F-$\"3[%G9dG9(p9F-Fejn7$7$F\\[o$

\"3s#)Qv\"*=FbfF-7$$!3S4')*oos=&GF-F=7$Fd[oFjin7$F[[o7$$!3znhO%RK(GEF-

$\"3E#>mVRK(G9F-7$7$$!3)z)***********R#F-$\"3wx&>/e>WS\"F-Fi[o7$Fa[o7$

$!3s%e/Zf)e@EF-$\"3l3Yq%f)e@eF-7$7$F`\\o$\"3UO7sh\"[9l&F-Fe\\o7$7$F`\\

o$\"3/y&>/e>WS\"F-7$$!3aWGhCu2:@F-$\"3\")oGhCu2:8F-7$7$$!3)y)*********

***>F-$\"3%yJfN\")GdH\"F-Fb]o7$7$Fi]o$\"30k=Q\"fuEK&F-7$$!3wUAnecOCBF-

F17$Fa^oF[]o7$7$$!3#y)***********f\"F-$\"3bdi&)4'p.9\"F-7$$!3OU,_wy#et

\"F-Facl7$F[_oFh]o7$7$Fg^o$\"3?n&H\\:fe'\\F-7$$!3:%3^M_[1%=F-F_u7$Fc_o

F^^o7$Ff^o7$$!3Gcs[K))e_9F-$\"3!4G([K))e_5F-7$7$$!3u()***********>\"F-

$\"35X!f`j&eu$*FjdlFh_o7$7$F_`o$\"3O=&3iz7Vb%F-7$$!396+++++;9F-Fct7$Fg

`oF`_o7$7$$!3mw)***********zFjdl$\"3e;=*f;(43oFjdl7$$!3Kd)ooooo[*FjdlF

^el7$FaaoF^`o7$7$F]ao$\"3)oQ^FP'HXSF-7$$!3A*G?cx.&f5F-Fgs7$7$$!33*G?cx

.&f5F-FgsFd`o7$7$$!3)e()***********RFjdl$\"3e)e2Bp2Bp$Fjdl7$$!3C1Qdlg$

)4UFjdlF]hl7$7$$!3b0Qdlg$)4UFjdl$\"3!H7++++++%FjdlF\\ao7$7$$!3ew)*****

******RFjdl$\"3shg#yM/8F$F-7$$!3))>;pb&Q0[&FjdlF[x7$Feco7$$!3!o%=s<M()

*=(Fjdl$\"3v3AxTt)*=RF-7$7$$!3kL&=.N&)Qn(FjdlFfxFico7$F_doFfao7$7$Fh]m

Fh]m7$FacoFdbo7$Fddo7$$!3S\\(fiIlK;)!#@F]hl7$7$$!37?(fiIlK;)FjdoF]hl7$

$!35,`SJF!)pg!#A$\"3G_;t-)pg+%Fjdl7$7$$!3yAZVh*[b\\*FjdoFj[nF_eo7$7$$!

3qMZVh*[b\\*FjdoF^el7$$!3Oo&Rut&Q'=&Fjdo$\"3)Gkut&Q'=0)Fjdl7$7$$!39@^%

zKEU\\#FgjlFaclF]fo7$7$$!3)*=^%zKEU\\#FgjlFacl7$$!3YPh]Nr[_=Fgjl$\"39'

3b8([_=7F-7$7$$!3/4dCA`CA`Fgjl$\"3!G,+++++g\"F-Fjfo7$7$$!3^7dCA`CA`Fgj

lF[bl7$$!3g)GAkqZsp%Fgjl$\"3sZU1xC(pk\"F-7$7$$!3E\\*f?vnx!)*FgjlFj_lFi

go7$7$$!3*4&*f?vnx!)*FgjlFj_l7$$!3U#=TFQ9!))**Fgjl$\"3)pVFQ9!))*4#F-7$

7$$!3&z3h8KqKj\"FjdlFa]lFfho7$7$$!3I)3h8KqKj\"FjdlFa]l7$$!3M4^EphFC>Fj

dl$\"3)e`EphFCf#F-7$7$$!3-ar2$pL!GDFjdlF]^lFcio7$7$$!3Par2$pL!GDFjdlF]

^l7$$!39c*\\g\"yB>NFjdl$\"3'*>]g\"yB>:$F-7$7$$!3wc;q/eV.PFjdlF\\[lF`jo

7$7$Fgjo$\"3s6++++++KF-F`co7$7$Fahl$!3)pK\"R<_c\\KF-7$$\"3;wNJ\"=%3*y$

FjdlFein7$Fa[p7$$\"3shr.Q+5`OFjdl$!3)=p.Q+5`;$F-7$7$$\"3+%3(H*Rxjf#Fjd

lF\\[oFe[p7$7$$\"3O%3(H*Rxjf#FjdlF\\[o7$$\"3YlO&*zzX)*>Fjdl$!35U`*zzX)

*f#F-7$7$$\"3M_y(>3-ko\"FjdlF`\\oFb\\p7$7$$\"3)>&y(>3-ko\"Fjdl$!3q()**

*********R#F-7$$\"3_'[0*3iOS5Fjdl$!3BC0*3iOS5#F-7$7$$\"3.Z(fk#[#3-\"Fj

dlFi]oFa]p7$7$$\"3'oufk#[#3-\"Fjdl$!3g()************>F-7$$\"3E4m2Bp2B

\\Fgjl$!3YT2Bp2B\\;F-7$7$$\"3&*e)=x3NSh&FgjlFg^oF`^p7$7$$\"3Ui)=x3NSh&

FgjlFg^o7$$\"3-)Q!)z;F['>Fgjl$!3Nz(z;F['>7F-7$7$$\"3,OJcw=D-FFgjlF_`oF

]_p7$7$$\"3vPJcw=D-FFgjl$!3'y)***********>\"F-7$$\"3'R*32x*QPk&Fjdo$!3

Oh/x*QPk0)Fjdl7$7$$\"3P4eRyD)\\6\"FgjlF]aoF\\`p7$7$$\"3*3\"eRyD)\\6\"F

gjl$!31y)***********zFjdl7$$\"3-6ofi]jbrFbeo$!3n\\B1Nc:2SFjdl7$7$F]hl$

!33Evb1O)4M%FjdlF[ap7$7$F^el$!34FV8aN)R#RF-7$$\"3'yf&3YW([!fFjdlFahn7$

Fhap7$F]hlF_[p7$7$F^el$!3oQ95[yAe%*Fjdl7$$\"3q>`aaaaaiFjdlF]ao7$FabpFa

ap7$7$Facl$!3vUqp#pu\\C%F-7$$\"3EooT#fD')y)FjdlFbgn7$FibpFeap7$7$Facl$

!3gsB)eqkdb\"F-7$$\"3GcK]C8!)H$*FjdlF_`o7$FacpF^bp7$7$$\"3e7++++++7F-$

!3IVqp#pu\\C%F-7$$\"3[V,.Tgw&\\\"F-$!3%z6I5/mdH%F-7$7$F[bl$!37N-*[Lj%)

G%F-F[dp7$7$F[bl$!33LW'=ridM#F-7$$\"37s(eLw+pS\"F-Fi]o7$Fhdp7$$\"3/nYf

#*)4DC\"F-$!39UYf#*)4Dk\"F-7$7$$\"3e\\?G^?G>7F-Fg^oF\\ep7$FbepF^cp7$Fa

dp7$$\"3E(4tNm%HV<F-$!3>sIdjYHVTF-7$7$$\"3G_cj'4X5#=F-FbgnFgep7$F]fp7$

$\"3o-bfp%fg'=F-$!3_xafp%fg'QF-7$7$$\"3#R%zd'H%\\!*=F-$!33()**********

*f$F-Fafp7$7$FhfpFahn7$$\"3Ubw7-<O*)=F-$!3?Iw7-<O*[$F-7$7$$\"3h;j^)\\O

@%=F-FeinF^gp7$Fdgp7$$\"3x;rGI@!H!=F-$!3u\"4(GI@!H+$F-7$7$$\"3\"GSKB>e

2u\"F-F\\[oFhgp7$F^hp7$$\"3y'3R!G$*HI;F-$!3^i!R!G$*HICF-7$7$$\"3>#4#=%

>Q(=;F-F`\\oFbhp7$FhhpFedp-%'COLOURG6&%$RGBG\"\"!F`ipF`ip-%)POLYGONSG6

&7&7$$!+7')=%)**!#5$\"+;Mu/5!\"*7$$!+R6e,5F[jp$\"+Nec_**Fhip7$$!+2hRb=

F[jp$\"+t:')z7F[jp7$$!+HQB_=F[jp$\"+0%[$*G\"F[jp7%7$$!+Ys(p&=F[jp$\"+c

\"=^F\"F[jp7$$!+)H$o[>F[jp$\"+mxA;8F[jp7$$!+!p_1&=F[jp$\"+A=4%H\"F[jp-

%&STYLEG6#%,PATCHNOGRIDG-F]ip6&F_ip$\"*++++\"!\")$F`ipF`ipFd\\q-F$6#7*

FeipF\\jpFajpF\\[qFa[qFf[qFfjpFeip-Fbip6&7&7$$!+;Mu/5F[jp$\"+R6e,5F[jp

7$$!+Nec_**Fhip$\"+7')=%)**Fhip7$$!+'zQ#[7F[jp$\"+IAs%R#Fhip7$$!+Hcsd7

F[jp$\"+5]MECFhip7%7$$!+!Q&\\V7F[jp$\"+S3\"*yBFhip7$$!+mxA;8F[jp$\"*?q

;8&Fhip7$$!+Y!pCE\"F[jp$\"++k:UCFhipF[\\q-F]ip6&F_ipFd\\qFd\\qFa\\q-F$

6#7*F[]qF`]qFe]qF`^qFe^qFj^qFj]qF[]q-%(SCALINGG6#%,CONSTRAINEDG-%+AXES

LABELSG6$%\"xG%\"yG" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 163 "###########################

###########    Exercice 8.\n#la n\351phro\357de\nrestart:\nwith(plots)

:plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=magen

ta);\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords \+

has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6&-%'CURVESG6#7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!#=7$$!3[

H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-7$$!3WF]

t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$!3^$H-\"

pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4N!#@7$$!

3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^FN7$$!3a8

$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$!3;,jAjp

K:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV$4Hq]EF*

$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#GF*$!3=B,

FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$QN/\"*Hj

6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[Q\\KF*7$

$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF*7$$!3]S

>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3[;@8\"*=

**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3i/%Qt[,6

4$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373LBd^xr))F

-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI[F4*=F*$

!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)\\hRd#F*$

!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3OVDGF*$!3c

g:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-FF*$!3#)f

sVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*$!3Cm%yV9

Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*$\"37ndsP

o9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*y@F*$\"3i

37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G=1X:DF*$

\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#z(pFF*$

\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y@)f<\"y

2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3\"3ph;DN

(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3Ad4**e\\[

,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"3P00ZV!y

p.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3#=%GK+r!

=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$!3)[E$eI

W'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*7$$!3sHg

!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$!31B#)R&

\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF*7$$!3w

\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$$!3gQ,f

Mg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3=$p5Chh

U#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7jK>^MFF

*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/0tJ.CF*

$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!4#F*$\"

3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl+?F*$!3

oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*$!3tj[o

LEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!4Q,cA^&

GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f))F-7$$

!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"F*7$$!3

%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$$!3wgHL

!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a\\X$H/c

Y\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z-b))F-$

!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF-$!3ol8

+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$!3!\\n7

x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-$!31;.7

01A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!3LSm-zn

f,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'>\\!HRI

F*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%R3#F*7$

$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]%=\"F*7

$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=bT_F-7$

$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF%F=7$$

\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF=7$$\"

3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F-7$$\"

3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$$\"3In

'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*7$$\"3

qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$\"3mwf

F&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$\"3W]p

lLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$\"3U]j

U1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$\"3$pB

1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3amv5ZD'

f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3DL<cc6

\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwfGa1<`;

F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=#>e_CF

*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>e8kA!G

F*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)yKnFF*

$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig))oX#F

*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED@F*$\"

3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,+#F*$

\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F*$!3m

Yz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!3%GtU

yS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0j\\(4

z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"yRcR)3

v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1+=nCF

*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*7$$!3

kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$!3hw1

@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3aksftY

,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_md\"F-

$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^(F-$!

38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28F*$!3

!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!3W0d#

feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+$Hpy!

4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'RwQ](

\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!f/(o

\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#fAT

\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>kd<

G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F*$

\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*$

\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*$

\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv#

F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF*

$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R\"

F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-)H

fF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!=F

=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!*f

F-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA\"F

*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx\"F*

$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F*$\"

3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-MWEF*

$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF*$\"

3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*$\"3

\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*$\"3

oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$\"3[&

*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$\"3O.

h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!3$=UW

8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&Qzy+'

F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-7$F($

!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG$\"*++++\"!\"

)$\"\"!F_boF[bo-%%VIEWG6$%(DEFAULTGFcbo" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 130 "x:=simplify((3*cos(t) - cos(3*t)));\ny:=simplify((

3*sin(t) - sin(3*t)));\nsimplify((3*cos(t) - cos(3*t))^2+(3*sin(t) - s

in(3*t))^2);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,$*(\"\"#\"\"\"-

%$cosG6#%#t|irGF(,&\"\"$!\"\"*&F'F()F)F'F(F(F(F/" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"yG,$*&\"\"%\"\"\")-%$sinG6#%#t|irG\"\"$F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"#7\"\"\")-%$cosG6#%#t|irG\"\"#F&

!\"\"\"#;F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 167 "with(plots)

:p1:=plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=m

agenta):\np2:=polarplot([sqrt(16-12*cos(t)^2),t,t=0..4*Pi],color=red):

\ndisplay(p1, p2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 363 

363 363 {PLOTDATA 2 "6&-%'CURVESG6$7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!

#=7$$!3[H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-

7$$!3WF]t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$

!3^$H-\"pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4

N!#@7$$!3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^F

N7$$!3a8$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$

!3;,jAjpK:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV

$4Hq]EF*$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#G

F*$!3=B,FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$

QN/\"*Hj6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[

Q\\KF*7$$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF

*7$$!3]S>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3

[;@8\"*=**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3

i/%Qt[,64$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373L

Bd^xr))F-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI

[F4*=F*$!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)

\\hRd#F*$!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3O

VDGF*$!3cg:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-

FF*$!3#)fsVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*

$!3Cm%yV9Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*

$\"37ndsPo9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*

y@F*$\"3i37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G

=1X:DF*$\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#

z(pFF*$\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y

@)f<\"y2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3

\"3ph;DN(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3A

d4**e\\[,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"

3P00ZV!yp.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3

#=%GK+r!=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$

!3)[E$eIW'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*

7$$!3sHg!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$

!31B#)R&\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF

*7$$!3w\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$
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3\"H;P:E_hV\"F*$!3i=cK)y&>$\\$F*7$$\"3![)>2=]NQ;F*$!39s!)=fXo4LF*7$$\"

3'fPmnB`i\"=F*$!3-x(*y+G@0JF*7$$\"3)4E;h2$)y1#F*$!3ku$4*)Q$>*p#F*7$$\"

3j\"zv[#**\\HAF*$!3Imk3)[R<E#F*7$$\"397:#fB7\"zAF*$!3i&)Q`;<7C?F*7$$\"

3*\\j3>y=ZI#F*$!31CLL0'R\")y\"F*7$$\"3(z6(e'R,$3BF*$!3g]Eofm?d:F*7$$\"

3K[)3)[ff#H#F*$!3b<\\384TM8F*7$$\"3gseZ0*R?A#F*$!3_J-o]ir'R*F-7$$\"3kE

.#eCDc7#F*$!3M%yXyy'[_fF-7$F_bo$\"3oEo\"=bl\"G6!#D-Fcao6&FeaoFfaoFiaoF

iao-%+AXESLABELSG6$Q!6\"Fi[r-%%VIEWG6$%(DEFAULTGF^\\r" 1 2 0 1 10 0 2 

9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "xp:=diff(3*cos(t) - cos(3*t)

,t);yp:=diff(3*sin(t) - sin(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "

6#>%#xpG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F

(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ypG,&*&\"\"$\"\"\"-%$cosG6

#%#t|irGF(F(*&F'F(-F*6#,$*&F'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 30 "xs:=diff(xp,t);ys:=diff(yp,t);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%#xsG,&*&\"\"$\"\"\"-%$cosG6#%#t|irGF(!\"\"*&\"\"*F

(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&

\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "simplify(xp);simplify(yp);

simplify(xs);simplify(ys);simplify(xp^2+yp^2);\nsimplify(u*ys-v*xs);s:

=simplify(sqrt(xp^2+yp^2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"

\"'\"\"\",&*&\"\"#F&)-%$cosG6#%#t|irGF)F&F&F&!\"\"F&-%$sinGF-F&F&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%#t|irG\"\"#F&

-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$cos

G6#%#t|irGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%#t|irG\"\"#F

&F&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-

%$sinG6#%#t|irG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,***\"#O\"

\"\"-%$sinG6#%#t|irGF&%\"uGF&)-%$cosGF)\"\"#F&F&*(\"#7F&F+F&F'F&!\"\"*

(F%F&%\"vGF&)F-\"\"$F&F2*(\"#IF&F4F&F-F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"sG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 10 "int(s, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&\"\"'\"\"\"-%$cosG6#%#t|irGF&!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 24 "solve(xp=0);solve(yp=0);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,$*&\"\"%!\"\"F#\"\"\"F),$*(\"\"$F

)F'F(F#F)F),$*&F'F(F#F)F(,$*(F,F)F'F(F#F)F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(\"\"!F'" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) - cos(3*t),t=0,5);taylor(3*s

in(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"

\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"\"\"&" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - cos(3*t),t=Pi,5);taylor

(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++,&%

\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"%F/-%\"OG6#F&\"\"&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%#PiG!\"\"!\"%\"\"$-%\"

OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "x:=3*cos(t) \+

- cos(3*t);y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,y);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(

F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y1G,

&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F

(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 20 "evalf(x1);evalf(y1

);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+iN@99!\"*" 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 60 "simplify(3*cos(t) - cos(3

*t));simplify(3*sin(t) - sin(3*t));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$!\"\"*&F%F&)F'F%F&F&F&F-" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%\"\"\")-%$sinG6#%\"tG\"\"$F&F

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "plot([x,y],t=0..4*Pi);

plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"#F)7$$\"3o#e#[q66RF!#=$\"

3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(3e#F27$$\"3Ya\\5T2Y#z&F/$

\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@vaFF27$$\"3%=$\\!=7cvz'F/$

\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ2GF27$$\"3+\\#Q*3(>wY(F/$

\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJGGF27$$\"3J0kF/T!*R\")F/$

\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6GF27$$\"3!3S>yI4W\"))F/$

\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^:b^FF27$$\"3N#*Q88r;E)*F

/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.y7,D\\#F27$$\"3j'ys9<(><

6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='fh/fFt/#F27$$\"3c#)H3^qX

^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:.=T0^V\"F27$$\"33XyJQ]#3

Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3yHj\"Ru&[gvF/7$$\"3!QPxJ8

,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$\"3wEg>N/Fa>!#>7$$\"3#)fA

vtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"F2$!3im)>O.O$RuF/7$$\"3E-

D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3w0F(\\@KoW\"F27$$\"31]im>

F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3SfVS)fqE0#F27$$\"3!G]BEle_-

#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4oEA]$\\#F27$$\"31-qqW3Me@

F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\FF27$$\"3Q7V6$=#*zD#F2$!3

YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4GF27$$\"3\\&=>(3kUCBF2$!3

&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF27$$\"37!4T\\S6=R#F2$!3ld-

5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$\"3GE+yrr9gCF2$!3kX<(>pGgy

#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"3')H%Q?#3liDF2$!39JHK$o$Rw

EF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3uO!)Q6turGF2$!3'z]/@+-;?#F2

7$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:'3ns+$F2$!3E!R*=,z2`?F27$$

\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-vIF2$!3l%G:vCHK,#F27$$\"3)f

RAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJF2$!3>#y'QyU++?F27$$\"3[`v

!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F2$!3oEHR*y/V,#F27$$\"35Am*

[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3I;0]%G#Qb?F27$$\"3-D-))37!

pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\KNklU1AF27$$\"3!yU;Dl3sn$F

2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[do:@(p#F27$$\"3iNN>!\\\"H'z

$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=sAI$e$)y#F27$$\"3)**3K!4H$e

&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(R]n8#GF27$$\"3)QkqyKu`\"RF

2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[3&**)f#GF27$$\"318!RQ$[<')

RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::+mG)y#F27$$\"3y\"Q2)R`(p0%

F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#*QEF27$$\"3C>Tu^jd)>%F2$!3

kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw?F27$$\"3e!eNOh&[QWF2$!3&)

fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"F27$$\"3kFz7m8-yXF2$!3u)Q'

otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$\"3gv-i=rb<ZF2$\"3@o#=D#R

\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$\"3Bs$**H!*p5%[F2$\"3E\\D

R!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F27$$\"3')o%yto#ek\\F2$\"37

I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw\"F27$$\"3C\"elvy&4+^F2$

\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\"))H#F27$$\"3i$p_x))3cB&F2

$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=r;(*))\\k#F27$$\"3Cyu=0%

\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!4O*)*)\\>Ey#F27$$\"3bq[!

Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"3o\\/DTuoAGF27$$\"3ujAiA

**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$\"3,'o\"fbTzCGF27$$\"39`

U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$\"3-4(p6*=Q\"z#F27$$\"3U

ViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$\"3913c&[jvo#F27$$\"3)RA

I!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$\"3h@F%))=_e?#F27$$\"3)R

ps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2$\"35rNAC6@d?F27$$\"3YzZ

K)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"3(3(R!)G]%e,#F27$$\"3xOG

4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2$\"3(>W+NT:,+#F27$$\"3%z

/&)fo9;J'F2$\"3mlhDmDU-?F27$$\"3!4B$*pqYiM'F2$\"3%=n5o))y=,#F27$$\"3'Q

T,!G(y3Q'F2$\"3O,qe_oLG?F27$$\"3%of4!\\2^:kF2$\"3S&>QG,R:0#F27$$\"3yif

-\"zuZ['F2$\"3N\\[8.\\h;@F27$$\"3qGB/L)QSb'F2$\"3e@lOoq)H?#F27$$\"3[+*

*zTq@&z'F2$\"3'p:g@Ue0e#F27$$\"3#*yw)*4oLgoF2$\"35n#oP%)GSn#F27$$\"3Md

a<ylXDpF2$\"3Gvr(*>hv]FF27$$\"3+Z$pAY;!epF2$\"39pdi$)*G2y#F27$$\"3yNKO

Yjd!*pF2$\"3)p([l'=SS!GF27$$\"3aCrXIi8BqF2$\"35u53N*R*>GF27$$\"3?95b9h

pbqF2$\"3$='*>>hGx#GF27$$\"3;_p!3mL$*3(F2$\"3<VQ7jbdEGF27$$\"3+\"*G127

(H7(F2$\"38)H<WbWa\"GF27$$\"3%)H)=Lv3m:(F2$\"3U9*4KzzPz#F27$$\"3ooZd*H

Y->(F2$\"3#p_/F<76w#F27$$\"3[Xm3#R@vD(F2$\"3ya-MexNhEF27$$\"3HA&)f%['z

CtF2$\"3eiU#H\"*\\V^#F27$$\"3IgBnP?h!R(F2$\"3-&*p&*=^hCBF27$$\"3W(>Y2f

FkX(F2$\"3waU4'*z%34#F27$$\"3cM+#Q9VA_(F2$\"3G)yI0%z$f\"=F27$$\"3esQ*o

pe!)e(F2$\"3vB(G3X*>/:F27$$\"3O(\\l'G'Q<l(F2$\"3i)>4er%ys6F27$$\"3:ArV

g&=ar(F2$\"3_g;:@'3==)F/7$$\"3%pu3A\\)4zxF2$\"392%[QTT?Z%F/7$$\"3sr.)R

UyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3]*z!)e`J'fNF/7$$\"3)3&G=Q)

*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3gJ\"yQ-)fl6F27$$\"3/I`Q_7g

D\")F2$!36yzPm[]K:F27$$\"3S')Hd(plED)F2$!3_yfy]\">_4#F27$$\"3aW1wU,tz$

)F2$!3GFcK/4c0DF27$$\"3GZ41^VcZ%)F2$!3#ozY*pV/cEF27$$\"3B[7Of&)R:&)F2$

!3K>\"[i;X%eFF27$$\"3[+9^jcJ\\&)F2$!3S2'z#Gs6#z#F27$$\"3'4bhwwKKe)F2$!

345=%*opd9GF27$$\"3X,<\"=()\\rh)F2$!3'*ysU\"3+j#GF27$$\"3q`='f(p1^')F2

$!3cK)yG=_y#GF27$$\"3AcZR84!=o)F2$!3(>u'\\6g,@GF27$$\"3xew#3&[`7()F2$!

3KYL?!4(*o!GF27$$\"3Jh0E)yoKu)F2$!3o;2!fOygy#F27$$\"3%QY$pDF+u()F2$!3#

\\*on2N=fFF27$$\"3\"*o#f0gqa$))F2$!3Ufy-u!H)*o#F27$$\"3?s]Uv%Qp*))F2$!

31%[%[!f8Wg#F27$$\"3[[<^n4ul\"*F2$!3mfn-W*op=#F27$$\"3xC\"3n^r*G#*F2$!

3\\)\\?Dd*H5@F27$$\"3/,X!f1-AH*F2$!3C[G*\\aI<0#F27$$\"3=*o-0M<QK*F2$!3

X)e\"[PDCI?F27$$\"3Kx35:EVb$*F2$!3nea%))G^V,#F27$$\"3Wl!*p*)y/(Q*F2$!3

:OK^\"4kU+#F27$$\"3\"=D(HkJm=%*F2$!3+@Smn@6+?F27$$\"3'4mzdB5<X*F2$!3A4

vxKV<-?F27$$\"3Mo?E2tv%[*F2$!3TmE!4b]2,#F27$$\"3rvWuyV!y^*F2$!3u0Ek-!>

d-#F27$$\"33$)oA]9&3b*F2$!3ef#Ghamo/#F27$$\"3%yp\">$fXph*F2$!3[rf/GOS1

@F27$$\"3O9l:O(RIo*F2$!3kTt\"o\"\\$f=#F27$$\"3p/nyeh^T**F2$!3ID@0vbs(e

#F27$$\"368BQPm\"4+\"!#;$!3W<:/_'3No#F27$$\"3wbf))e;o25F\\^n$!3)\\#eLo

/SgFF27$$\"33xxjpT165F\\^n$!3#RMi7Q7%*y#F27$$\"3S)f*Q!oYW,\"F\\^n$!3S0

ymEa&4\"GF27$$\"3s>99\">Hy,\"F\\^n$!3,['eKB3U#GF27$$\"3/TK*=q67-\"F\\^

n$!3F2jw@6TGGF27$$\"33%=o<YpW-\"F\\^n$!3<aZxb\"fK#GF27$$\"3$p7V;AFx-\"

F\\^n$!3s;u%R!\\_3GF27$$\"3zp!=:)\\)4.\"F\\^n$!3/u.QrPt$y#F27$$\"3#G,$

RTFCM5F\\^n$!3'o(*)*RP*[[FF27$$\"3a)*G9h#e2/\"F\\^n$!35m\"45Esak#F27$$

\"3U%y#*3yts/\"F\\^n$!3c.H$QW;!)\\#F27$$\"3c6W*3%o$R0\"F\\^n$!3poCXwpE

,BF27$$\"3oQg*3!**fg5F\\^n$!3#o'4o*QR'f?F27$$\"3#em(*3'HEn5F\\^n$!3#[^

P;>2jx\"F27$$\"3'HH**3-ER2\"F\\^n$!3SrJI(zDfX\"F27$$\"3E++S2R`!3\"F\\^

n$!3\"[z@`g&\\26F27$$\"3S22!RzTr3\"F\\^n$!3o<$RbY\"HatF/7$$\"3s99S!o\\

P4\"F\\^n$!3[*>.$)zn[Z$F/7$$\"3.A@!pcd.5\"F\\^n$\"3**>rC[Fd+[Ffr7$$\"3

@GxKG&Hk5\"F\\^n$\"3?TnHFT12TF/7$$\"3QMLv*[,D6\"F\\^n$\"3;,$)eL3uewF/7

$$\"3cS*y6Xt&=6F\\^n$\"36`/Vl`326F27$$\"3uYXg7akC6F\\^n$\"3,3Q!otO$G9F
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$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3

i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3

aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3

q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-

%%VIEWG6$%(DEFAULTGFj^n" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "

restart:with(VectorCalculus):" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "Ar

cLength( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"#C" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)

):\nCurvature( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)> ):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 12 "simplify(%);" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"\"\"\"\"$F&*&F&F&-%$sinG6#%#t|i

rG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############

###########################################################" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Rep\350re de Frenet\nrestar

t:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%#t|

irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),t):v:=diff(3*sin(t) - s

in(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF'!\"\"*&F&F'-F)6#,$*&

F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F," }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(u/l),simplify(v/l)];

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&\"\"#\"\"\")-%$cosG6#

%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simplify(u/l)];" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-%$sinG6#%#t|irGF)-%

$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=subs(t=t0,y);\nu0:=

subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:=\nplot([x,y,t=0..

4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*&\"\"%!\"\"%#PiG\"

\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&\"\"$\"\"\"-%$cosG

6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF

(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F/*&F'F(-F*6#,$*(

F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#v0G,&*&\"\"$

\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6#,$*(F'F(F.F/F0F(F

(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords h

as been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 257 "b1 \+

:= arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.05, relative], head_le

ngth=[0.1, relative], color=red):\nb2 := arrow( <x0,y0>, <-v0,u0>,leng

th=[1],width=[0.05, relative], head_length=[0.1, relative], color=blue

):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*

7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek

\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[

MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0i

z4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3

C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*

[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wR

l7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]

1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?L

Q4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjK

I!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$*

**RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!R

F/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi

$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$

!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3

*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP

#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=

eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([

]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\

Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/

$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb

?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!

3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yo

sR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z

&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n

\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$

$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=

5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&y

V:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!

3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)

*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg

,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF

/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$

\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7

$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7

$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"

3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3y

SMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W

$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59

976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[

-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`q

d\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')G

Sn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>S

S!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa

\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDx

NhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:

YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"

ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N

?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\

OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N

*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI

\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Y

w'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b

\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W

/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF

/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!G

F/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o

#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$

\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3

JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/

$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3

'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SC

U^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/

bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/

7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U

`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#

G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmD

fX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF**Gat

F=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F

2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$

!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`

*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx

9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=

BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*

3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/

7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"

3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d

$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)

*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5

!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99Fi^n7$$\"+CrU.GFi^nFj

^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF`_n7$$\"+CrUGGFi^n$\"

+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNOGRIDG-F\\^n6&F^^n$\"*

++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb_nFf^n-Fc^n6&7&7$Fh_n

$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^nFban7$FeanF_an7%7$Fea

n$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9Fi^nF_`n-F\\^n6&F^^nF+

F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+AXESLABELSG6$Q!6\"Fjb

n-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFccn" 1 2 0 1 10 0 2 

9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3

" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "##

#################################################################\n" }

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "#########################

#############    Exercice 8, suite\nwith(plots):\npolarplot([cos(t)^2,

t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F*7$$\"3s%RHu\\FC)**!#=

$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>R5oF27$$\"3]h))4k@'f&)

*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybfsiD\"F/7$$\"3%RT'z1sP9

'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?K=\\l=F/7$$\"3icbW;/VQ

#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPuM?CF/7$$\"3qu4S\"R*e](

)F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@)y*GF/7$$\"3-`txqLX!>)

F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=iKF/7$$\"3k)[%)fR!oLsF

/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!f%Gm$F/7$$\"3f'H1`6)=-

lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4&z!QF/7$$\"3Qo$3g(>7Wd

F/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn![QF/7$$\"3]fBV;oz\\`F/

$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/7$$\"3/4k(Rp=h&\\F/$\"

3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F/7$$\"3%)H@XTuPsUF/$\"

3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`$F/7$$\"3!yrni9q\"QGF/

$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBHF/7$$\"3!*3VReu\"e(>F/

$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,Pe#F/7$$\"3?Ev=2H<u9F/$

\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\@F/7$$\"3yc[c&)y@\\5F/

$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx\"F/7$$\"3c'[t6ES*pqF2

$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y_M\"F/7$$\"3+5&e'eG2!R

%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_(yMu9**F27$$\"30(HI)=!

)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`%4_h1x$F27$$\"3%Q90m!)

*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"3+y%fB<#oPYFdw7$$\"3=b

S'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$\"3!z[8h%H`/C!#B7$$!35

QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_x$\"3!eH_na2wc%Fdw7$$!

3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqFdw$\"3\\%yB!3X?:OF27$$

!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2$\"322%f5T\\!G(*F27$$!

3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F2$\"3Y4`vLxGO8F/7$$!3O

Eo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i<594p!)p<F/7$$!39eu4!p

Jj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm\"*4\"=A%o@F/7$$!3U,5h

\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"35E%)GGi!Qe#F/7$$!3I=

\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$\"3[?J$>V`V$HF/7$$!3;N

l(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"3F%[**z_3,`$F/7$$!3wLy

G3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=*QZy\"[o)y$F/7$$!3?I')

3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(ee<Sy)[UQF/7$$!3!fO`.[

QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa#eVy%QF/7$$!3-uI&>?()Q

v&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6m2QF/7$$!33!eoLVMt\\'F

/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kOF/7$$!3z\\![q>(*)GsF/$

\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/7$$!39z?X^(3W>)F/$\"3m

y20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$!3CzG4?axd()F/$\"39?aF

@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z`!)=_lON#*F/$\"3'o&)o8

/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0#**))[U#)f*F/$\"3KnV&e

zjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!37?KrDN\"3&)*F/$\"3Y\"[

$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F27$$!31\"GF3\"*QD)**F/

$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLOURG6&%$RGBGF*F*F*-%%VI

EWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 115 

"with(VectorCalculus):SetCoordinates( 'polar' );\nArcLength( <cos(t)^2

,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimplify(%) assuming t::r

eal;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> a

nd <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Wa

rning, these protected names have been redefined and unprotected: *, +

, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*$

,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F*F**$),&*(F4F*F,F

*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%#PiGF*F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\")-%$cosG6#%

\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%#PiGF*F*" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cosG6#%\"tG\"

\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "###########################

###########    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(-t)*s

in(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)pJU\"

!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3QiO??b

Sn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)\\,4(

48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#H/1D

\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<$\"3

Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt#FT$

\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=\"F*

$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>TU*>F

*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"\\'4E

F*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_LF*$

\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$F*$

\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$F*$

\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*$\"

37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3'oM

[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o$oT

,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[i->

U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd22E'

FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<VFT7

$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GFT7$

$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$\"3e

I0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7$$\"

3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7$$\"

3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)Hg\\!

#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X&yu)

fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$\"37

([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*!#>$

\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<\"GGr

B**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[t7$$!

3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfXjvFc[

l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z<e.BG

Fc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"3&pJn

3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc[l$!3

@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::yzI8Fc

[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u96KZc-

fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"3Cd>3

@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'COLOUR

G6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAULTGF^b

l" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus):" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp(-t)*

sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, comput

ation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "SetC

oordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}}{MARK "34 0 0" 1 }{VIEWOPTS 1 1 0 1 1 

1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }



panchish
File Attachment
Cours4c-10.mws


{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{PSTYLE "Normal" -1 0 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 

2 2 1 1 1 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 

{CSTYLE "" -1 -1 "Courier" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 

0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 

-1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 

0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 

1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "" 0 "" {TEXT -1 95 "#####################     \+

FEUILLE N2 237\n######################################    Exercice 1.

\n" }{TEXT 256 11 "Exercice 1." }{TEXT -1 186 " D\351terminer les poin

ts singuliers de la courbe plane d\351finie sur R par\nt \\mapsto (t^2

 +t^3, t^4 +t^5). D\351terminer s\222il s\222agit de points de rebrous

sement de premi\350re\nou de seconde esp\350ce." }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 46 "restart:plot([t^2+t^3,t^4+t^5, t=-1.1...0.4]);

" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$

7ao7$$!3>-+++++57!#=$!3],++++5k9F*7$$!3sSBg-Sk%4\"F*$!3o\"3Dux2\\I\"F*

7$$!3*H\\)*yV'GB)*!#>$!3W'=3.W]N:\"F*7$$!3Dt/xf:@I()F5$!3t-&*=bGy45F*7

$$!39lVy:x)om(F5$!3&f>x:AYOt)F57$$!3E()z#\\6Xcw'F5$!3W*4WzZNYg(F57$$!3

#[\"><a?Y')eF5$!3N#GUJ'[&z_'F57$$!3U:\"[voA\"H]F5$!3RMHhbn5-bF57$$!3qX

%)3p6T$>%F5$!3v-JND(>c_%F57$$!3k%z1#Hd8zKF5$!3CgPfj0j%[$F57$$!3gT'3X!Q

j\"R#F5$!3ho:K'oDA]#F57$$!3/ZrP\"R)fI:F5$!3'Q\"o%y()Gkd\"F57$$!3#Rra>'

[Adp!#?$!3!f:**=LVI0(Fbo7$$\"3un&zq@a*p!*Fbo$\"3n-by;t6.*)Fbo7$$\"3LW^

'\\-LuS#F5$\"3QER0N#epG#F57$$\"3s)QaBXq;!QF5$\"3k.#*z`mj$\\$F57$$\"3%f

l&e&e[&*4&F5$\"3JUp&e(G(4`%F57$$\"3%\\g5\"4\"=*=iF5$\"3am7UPLr_`F57$$

\"3Cq^Hw8bfsF5$\"3We12:H')\\gF57$$\"33#ptE'[rs\"*F5$\"3NW4o*G-w8(F57$$

\"39#Hm'o*fB3\"F*$\"3Ay'[eI<b#yF57$$\"3-60Zb.z_6F*$\"3d0B:v#3n-)F57$$

\"3([&3y$*yl:7F*$\"3g!Q60#*Qd9)F57$$\"3?<jqajos7F*$\"3[e!GAtS8>)F57$$

\"3vj2q1mAA8F*$\"3oB]FE`gn\")F57$$\"3QgYvwj')f8F*$\"3)[:s0'\\w&4)F57$$

\"3WgPS[o2#R\"F*$\"3];w&yx<<)zF57$$\"3e!>?Vqj?U\"F*$\"3@Mj<en**3yF57$$

\"356Q**p$\\cW\"F*$\"3-*)Q))*p1df(F57$$\"31[C94r9j9F*$\"3K6fLYv'pM(F57

$$\"3[@WWyTqu9F*$\"3kzN&ym9%pqF57$$\"3ijUZ8&p6[\"F*$\"3IBvnFU#GZ'F57$$

\"3/*=K17&Hq9F*$\"3C#[7!Q([X)eF57$$\"3*[K,hL(eQ9F*$\"3s#Q/zWo(e^F57$$

\"3qeK:V<R(R\"F*$\"3x[TC*fHKa%F57$$\"3+S%Hg=/\\L\"F*$\"3gsR1BSxZQF57$$

\"3e3Aq')Q@o7F*$\"3)R'>[kJ.lKF57$$\"3GHS6cZl%=\"F*$\"3ef))>liQtEF57$$

\"3cqJ(z-&y'4\"F*$\"3!*eG%\\:([k@F57$$\"3+mX)R@rR)**F5$\"3q`do;(4bp\"F

57$$\"3e<zU$ozp.*F5$\"3mrbN(G6FK\"F57$$\"3Mh!Q!**\\6()zF5$\"3Dz\"QFSac

#)*Fbo7$$\"3-rU`8`l&)oF5$\"3i\"p5,ts&[pFbo7$$\"3&=.x]OPW$fF5$\"3W>G:z0

T_\\Fbo7$$\"3]v*y%))RNK\\F5$\"3!4H(z(o'yxKFbo7$$\"3E`)GtcJL%RF5$\"3*R)

e.+>;3?Fbo7$$\"37_DMrq7SIF5$\"3M'yt-0Tq9\"Fbo7$$\"3Z))*[Tv#[WAF5$\"3xW

i.wwyCg!#@7$$\"3;B:R0'G>Z\"F5$\"3w86$eVP0\\#Fdz7$$\"3)=J$3NGUc*)Fbo$\"

3E$3a`5;0\"*)!#A7$$\"3t6'oB0?6B%Fbo$\"3Q9W=Yt_>>F_[l7$$\"3A%Qi'R?d*Q\"

Fbo$\"3Tgp\"*\\j>2?!#B7$$\"3]VB96\"*>%[$F_[l$\"3V<B\"H8%>@7!#E7$$\"3(R

T3DpQL.'Fdz$\"3%G%oC8\\'Qb$!#C7$$\"3WV8&[\"et!H$Fbo$\"3&o:EsKNc-\"F_[l

7$$\"3_'**oAn(*[;)Fbo$\"39u0uabyMhF_[l7$$\"3E+Q#>4-Te\"F5$\"3RW;!*>jbU

AFdz7$$\"3U)RQpEX3f#F5$\"3r`l![hwk$eFdz7$$\"3.25-#>X3\"RF5$\"3SQ_#Q(H2

%H\"Fbo7$$\"3WZvz')\\()GbF5$\"3;N([7lD\">DFbo7$$\"3[g(*=\"fVJI(F5$\"3[

a)3%[G\"GH%Fbo7$$\"3)=+eS[QYp*F5$\"3#)*\\/c*pbntFbo7$$\"3XLR^UZZ<7F*$

\"3_#)*o(QwZN6F57$$\"3mDs!QVAMO\"F*$\"32.Y1#HbpS\"F57$$\"3;(G%[J%G#>:F

*$\"3$G\"[v+3>E<F57$$\"3E2AeP$3yn\"F*$\"35jmfQ]v\"3#F57$$\"3wUv<$=Ze%=

F*$\"3yEDQ`go\"\\#F57$$\"3n*p!yf6@P?F*$\"3_(*z\"e\">O**HF57$$\"3K+++++

+SAF*$\"33,+++++%e$F5-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!FjalFial-%+AXES

LABELSG6$Q!6\"F^bl-%%VIEWG6$%(DEFAULTGFcbl" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 53 "######################################    Exercice 2." }}

{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2." }{TEXT -1 341 " D\351termin

er les points singuliers de l\222astroide A (cf. exercice 4, feuille\n

1), leur esp`ece, et la tangeante `a l\222astroide en ces points. V

\351rifier que la distance\nentre les points d\222intersection de la t

angente en un point r\351gulier M(\\theta) \\in A avec\nles axes est c

onstante. En d\351duire une construction g\351om\351rique alternative \+

de\nl\222astroide." }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "simpl

ify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "expand(cos(3*t));s

implify(cos(3*t)+3*cos(t)-4*cos(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 

"" }{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (cos(t))^3, t=0..2*Pi]);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7in7

$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!

#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F

2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2

$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"[

'F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!

*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**

F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%******!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K

&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUGs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#

o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXUzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1Sk

F2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$

!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$

!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`

7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!

*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3e

PWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%

fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y

1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_

A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr

,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$

F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$

$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$

$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3

Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H

:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gmp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$

!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$

$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3A

Qf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3

/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)

HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3

&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3GMDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"

#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 115 "[taylor( cos(t)^3,t=0, 5 ),taylor(

 sin(t)^3,t=0, 5 )];\n[taylor( cos(t)^3,t=Pi/2, 5 ),taylor( sin(t)^3,t

=Pi/2, 5 )];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$++%\"tG\"\"\"\"\"!#!

\"$\"\"#F*#\"\"(\"\")\"\"%-%\"OG6#F&\"\"&+'F%F&\"\"$F/F2" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#7$+',&%\"tG\"\"\"*&\"\"#!\"\"%#PiGF'F*F*\"\"$-%

\"OG6#F'\"\"&++F%F'\"\"!#!\"$F)F)#\"\"(\"\")\"\"%F-F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 80 "restart:with(VectorCalculus):\nArcL

ength( <(sin(t)^3), (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned

 names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" 

{TEXT -1 113 "Warning, these protected names have been redefined and u

nprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 182 "with(plots):\nn:=3;\nP1:=plot([ cos(t), sin(t),t=-Pi

..Pi], color=green):\nP2:=plot([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/

n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" 

{GLPLOT2D 607 607 607 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30B

mIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,

jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!

f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF1

7$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3

yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*

zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"

3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s

2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>

m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI

?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4

B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**

F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**

F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1

$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%z

F1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"

3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$

\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H

\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\K

s(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)z

NQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF

1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$

\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$

\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"

3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!

\")F^[l-F$6$7cv7$$!3:LLLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$ydliGoLF1$!3

c^v#\\hXNO\"F17$$!3mag\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q(HmDj$F1$!

3Y,5)Q>3([RF17$$!3AJ8%pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,0%F1$!37h9

s$zSL+'F17$$!3Q(4R<J0*oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1$!3qT\")zo

Z#[W(F17$$!3A(eJ'H\"4,o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!3#z![\"*fK

lx$)F17$$!3y0_ON_7r\\F1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3a-<'**[SOl

)F17$$!3M*Q)z&G#R(*\\F1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#e.5[&)z[h)

F17$$!3\">`cyM=!>\\F1$!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6EGAI[#)F17$

$!3%)*yQ/[\\pQ%F1$!3KoPOS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=xsF17$$!3N

&y-x28XI$F1$!3/ORGR%3zj'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$!3M%=x<AvN

p\"F1$!3u'*=Tpv=$>&F17$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3kki$)))y68N

Fbbl$!3Cp)R;f6!)p$F17$$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3G>:'>p(y$[

#F1$!3(yXMlf**QV#F17$$\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$\"3#p\\`\\

j'QeYF1$!3!\\Wew8YQS\"F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbbl7$$\"380$

ot1f/u'F1$!3;<fQCK>\"['Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RFbbl7$$\"3>

Ds4\"QZfV)F1$!3m+k\\nF'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&oGO(y#Fcs7$

$\"3SH&Q&o1')****F1$!3+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3CUj$*o2hpCF

cs7$$\"3'*[Pzc7R+&)F1$\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"3?Ah&*40&R

&QFbbl7$$\"3r&))yS_%H6nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1$\"3\"4Ch#

z,V>5F17$$\"377Q1l\"*Q\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVMF1$\"3;c;

\"Hr$z[>F17$$\"37[B]#[$y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q8F1$\"3'y

71#47MzIF17$$\"3;lAMa3AfKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(Fbbl$\"3))

3P'\\E*RjWF17$$!3H2RVi09K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$\"3751\")

p0AsfF17$$!3S)RXo1a_M$F1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"3%*3sX;W2

gyF17$$!3Z@MwD5\\J\\F1$\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`fV&>:[i)F

17$$!3s3q#4XI))*\\F1$\"3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3A\\9AE7@]

')F17$$!3))y96rt;n\\F1$\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I#[/AZ1vO)

F17$$!3g8wFMJ5yYF1$\"3usnFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#3(QuF17$$

!3i'fu,H\"ymUF1$\"3#ek#))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;CORd*fF17$

$!3Ie'pJhU.%QF1$\"3G4yMC#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)*QF17$$!3

%3e1&>BpgMF1$\"3'R!*oQLQOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F17$$!3N^'

)G4:0MLF1$!3SG67)Hbq&>Fbbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F17$$!3Cs)

*H/[!oX$F1$!3[@D@N18aDF17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!3)[\\y/2h

Mw$F1$!3k)=gz4#))3ZF17$$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3y%Q>b>TZD

%F1$!3Z_.aQy2TnF17$$!3dtjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+R!HZF1$!3

G**e:4-Q$3)F17$$!3Qw'=f#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJx\\F1$!3z

$fzDG%z=')F17$$!31T0o41^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\F1$!3Q*yk

;\\[`l)F17$$!39S'f947W(\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F1$!3iVk`x

kvX&)F17$$!3/HzqFyn4WF1$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%z*>oTXqmF

17$$!3JBT\\GoQJEF1$!3#f^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1aw\"*zG&F

17$$!3$o`6MP69%))Fbbl$!3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'H/1=')o%Q

F17$$\"3W^f(4*>h_7F1$!3U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjHui'zoY#F1

7$$\"3ktZ;<*Gbg$F1$!3_'4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*oN\"F17$$

\"3O<=t9_u*z&F1$!3SoSBQ@@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[tT'Fbbl7$

$\"3rjmwVkyKwF1$!3U;f()>\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w*H>#Fbbl

7$$\"3mEe$*y-]m&*F1$!3t]D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&=K4\\a%o

#!#C7$$\"3(ya<5?'))4'*F1$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1$\"3**4q

P.omW@Fbbl7$$\"3We'RBg_.o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF1$\"3C[5

jaoz&='Fbbl7$$\"3O9\"HY)=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b)p2\"\\F

1$\"3LGE&4%>A+8F17$$\"3;x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3ig&pG-CIk

#F1$\"3#*H*z)RR'*\\BF17$$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$\"3)H*zZ

2kXcSFbbl$\"35ORK^cOiOF17$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$$!3GW\"o

-p/?l\"F1$\"3mpQSaJZf^F17$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3C#p!=(H-

qF$F1$\"3\\Z*>xjr0h'F17$$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e1H>Qr2**

[F1$\"3KqxXdUa-&)F17$$!3W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"4]Be6*\\

F1$\"3MdR')z\"=ak)F17$$!37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3i$)f$e23

f)\\F1$\"3m$*[([u*zM')F17$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$$!35+vaJ

c<YZF1$\"3240!=DXS7)F17$$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i`AnFe1qU

F1$\"3;55A?py\"z'F17$$!3j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'oPy1x$F1$

\"3C!>@dM#zYZF17$$!3o%Rn4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(zW$F1$\"3

#H?Z5;l>Y#F17$$!3#G\\&*>K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOLLF1$!3?A

WZ\\=[*H%Fcs7$$!3YFh$QuI)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F1$!3&RP=

DsOwq#F17$$!3\"48<6HoJj$F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]k'Q/'*)*

p4&F17$$!3G_Vd$*eTbSF1$!3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3_='[$[cN

GoF17$$!37'*Q$Hd0A]%F1$!3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%H!fSFq,)

F17$$!318POf(oV([F1$!3r(H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foLS9i)F17$

$!3)*o9TVoq)*\\F1$!3)f$Rm-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp,l)F17$$

!3%*=&o!3Y\\i\\F1$!39$fV@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R72&)F17$$

!33Jq*o#G=!R%F1$!3X$=lS&*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'F17$$!3[

`\"***)3J0o#F1$!3Z!)e(G>TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17$$!3em_

\\Kz/%**)Fbbl$!3'*fUm47juXF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF17$$\"3

JkAev.*f@\"F1$!37'y=$)*>)G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17$$\"3I.

!ye4uJZ$F1$!3\"zl9B-eW$>F17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$\"3HSj%

H*fCGdF1$!3=mU/Aj_r)*Fbbl7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$$\"3?OZ

+ZX*zs(F1$!3%\\y3Ulo#>PFbbl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl7$$\"3)

e)\\I&\\Pfi*F1$!3%R1(*RiMHU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw7Q)\\F-

7$$\"3aW2wA:\"**f*F1$\"3%H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-OOge$\\K

1#Fbbl7$$\"3Y?$z>]e6l(F1$\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3Kl;?h*y

!\\lFbbl7$$\"39En)HffTo&F1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$\"3O'e/=

v4zV\"F17$$\"3l*)R)z$))f@NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F1$\"3Gj/

Ak)e)\\CF17$$\"3%=xp%z4(pR\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KPFbbl$\"3

CnK9E%GOo$F17$$!3v0gZ`R\\LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu\"F1$\"3

s<n_/$[MB&F17$$!3hMlhQ[sLEF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1$\"3q[>q

co*Gs'F17$$!3GCw>^JhvVF1$\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3cutH\"eJ

?\\)F17$$!3[S<)G_Jc&\\F1$\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$\"3r^>S+6

-X')F17$$!3e9Z[Q%3(**\\F1$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1$\"3^s5PW

ASJ')F17$$!3!)pf&=Z]'))[F1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$\"3!Q$\\J!

)G,s!)F17$$!3;u?\\BF*=_%F1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1$\"3K'f%3(

>C?(oF17$$!3uJ9F$zS71%F1$\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3c2Wr)zo)*3

&F17$$!3,EAM'Gv2j$F1$\"37%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gBt6'pQIo#F1

7$$!3SCr.ne1oLF1$\"3[=&)>m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[[l6&F][l$

\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%%VIEWG6$F

feoFfeo" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 268 "restart:

with(plots):x:=((n-1)*cos(t)+cos((n-1)*t)); y:=((n-1)*sin(t)-sin((n-1)

*t));n:=3;\nQ1:=polarplot([ 1,t,t=-Pi..Pi], color=green):\nQ2:=polarpl

ot([(1/n)*sqrt(n^2-2*n+2+2*(n-1)*cos(n*t)),arctan(y/x)+(1-signum(x))*P

i/2,t=-Pi..Pi],scaling=CONSTRAINED):\ndisplay(Q1,Q2);" }}{PARA 7 "" 1 

"" {TEXT -1 50 "Warning, the name changecoords has been redefined\n" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&,&%\"nG\"\"\"F)!\"\"F)-%$co

sG6#%\"tGF)F)-F,6#*&F'F)F.F)F)" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"

yG,&*&,&%\"nG\"\"\"F)!\"\"F)-%$sinG6#%\"tGF)F)-F,6#*&F'F)F.F)F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" 

{GLPLOT2D 607 607 607 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30B

mIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,

jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!

f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF1

7$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3

yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*

zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"

3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s

2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>

m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI

?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4

B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**

F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**

F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1

$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%z

F1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"

3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$

\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H

\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\K

s(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)z

NQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF

1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$

\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$

\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"

3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!

\")F^[l-F$6$7ao7$$!3:LLLLLLLLF1$\"3gi%*=@`UpaF-7$$!3)Rs*e%H@*[LF1$!3<q

['=]XD6*!#>7$$!3O_bK$)Q<&R$F1$!39A&3U9[=\"=F17$$!3Qu5_Ab?fMF1$!3%ySm%y

FgyDF17$$!3?i[vG\\qVNF1$!3T_5lr$GEK$F17$$!3ir)eX>Mmz$F1$!3o/pjg)*H!)[F

17$$!3o\\X\")*=Q.6%F1$!3glc]8i8LiF17$$!3%40jw+)oPWF1$!3P**)fh(>g6tF17$

$!3cIO+))*e3r%F1$!3OkbO]unR!)F17$$!3O4whq<!p\"\\F1$!3;&)R7c:;+&)F17$$!

3o8U%47#)y(\\F1$!3&)oO:!*3')>')F17$$!3ez)**[E#****\\F1$!3GJjTF1Cg')F17

$$!33'oUc*\\(z(\\F1$!3Y`>'Re]Ri)F17$$!3!e?\"R.`>2\\F1$!39Cn5%R[Y^)F17$

$!3Y+a^iCv\"f%F1$!3qcg]k!*fz!)F17$$!3$*QsG7]Y4TF1$!3M%QpW:'o%\\(F17$$!

3.)*p(fC]$HLF1$!3oQSZoZoimF17$$!397N+_XD,BF1$!3\"*=C'p'pk/dF17$$!3'*>p

$*QKR-6F1$!3zLW*fX&yFZF17$$!3'Q:E<aAa+&F_\\l$!3]B_E*==HG%F17$$\"3D%\\5

J$oi68F_\\l$!3T6#*[WrUWQF17$$\"3'=(zgp$4B9*F_\\l$!3s&\\p=BZyL$F17$$\"3

:QA\"*)R1Ks\"F1$!3Aa-jo-?aGF17$$\"3Z$R\"y*Q49U#F1$!3/<3oTz:nCF17$$\"3I

_$f<_)oCJF1$!3Csse)*>T/@F17$$\"3G$ob&RcRSRF1$!3N-1^'>#f;<F17$$\"3/S$zu

(zVVZF1$!3-s&)*\\Af&o8F17$$\"3hLVw/&R^V&F1$!3Sr0[[JU&4\"F17$$\"3jMLe2C

B,hF1$!3gISmltte&)F_\\l7$$\"3.^%yq.W%QuF1$!3!>E;YtV/Z%F_\\l7$$\"3o5ZMW

JI,&)F1$!3IR2Y@Fvr>F_\\l7$$\"3-ON(HH!zM$*F1$!3-`POl`QndFcs7$$\"3lmSali

j9)*F1$!3v\\44'\\7>V)Fco7$$\"33a,(>*=O^**F1$!3#Qs+-()y88\"Fco7$$\"37d_

p=Q!*****F1$!3y>$Gx=]H%**!#E7$$\"3)Qs&)e\"GFc**F1$\"3\\bHLt\")pV'*!#A7

$$\"3$*)pu\\%\\V<)*F1$\"3:,2#z5$QT#)Fco7$$\"3w*e[y:8_N*F1$\"3lU#fy()*Q

-bFcs7$$\"3WQ[XL*4Fc)F1$\"3K`qN[RI]=F_\\l7$$\"35UE2ixbluF1$\"3;]OW(p\"

)zR%F_\\l7$$\"3qzq``!yL<'F1$\"3BZ9&Q$GG8$)F_\\l7$$\"3?4(o3`r%*[&F1$\"3

Uq1Lvh,v5F17$$\"3u\">LC\\?xx%F1$\"3]@$4l0TWN\"F17$$\"3y6m4=%pX'RF1$\"3

$)3G,%3Hcq\"F17$$\"3?pW1XT3QJF1$\"3O*3lrIgx4#F17$$\"3aJst,t<$R#F1$\"3w

lZiP2G#[#F17$$\"3?aWW4qDa;F1$\"3%[D_=^?R*GF17$$\"3Ap=jWLQ/))F_\\l$\"3)

e=tHt1*eLF17$$\"31'z#yhmz28F_\\l$\"3#*[]M&o%oWQF17$$!3Up([XlT(3_F_\\l$

\"31:;y$Q,vH%F17$$!3\")oiy+saS6F1$\"3Q7,L(**Qpv%F17$$!3%pv*4k\"z5O#F1$

\"3kec\"GT&*pv&F17$$!3Kjl4d%))GJ$F1$\"3W4WFWIDYmF17$$!3]X;@bnE\"3%F1$

\"3Y'>5F$e\\iuF17$$!3eZEHx%y9g%F1$\"3ag+4(H4A4)F17$$!3nW191Bk4\\F1$\"3

y%>[G26$=&)F17$$!3q>$)p+*f#y\\F1$\"3c\\#Hv)*3Wi)F17$$!3ua![PF*****\\F1

$\"3a`*p&zFDg')F17$$!3Wd#=P-S%y\\F1$\"3qTm2sr!4i)F17$$!3fMSA8h&z\"\\F1

$\"3>l'=;=3B])F17$$!3*\\5n*fe>1ZF1$\"3XTP7sYPG!)F17$$!3'fTyKNk#RWF1$\"

3E8NW@p?;tF17$$!3!4&zz)e\\**4%F1$\"3'*4/bP8J%>'F17$$!3z#*pC(zd*4QF1$\"

3/s6))3L>Z\\F17$$!3#QUXgV\"fbNF1$\"3KiJt#>0OT$F17$$!3i+keCWijMF1$\"3ce

)RH8FIi#F17$$!3oxB!\\#ey%R$F1$\"3b^Sj[5=1=F17$$!3w3d%fmA)[LF1$\"31<:ow

[q$3*F_\\l7$Ff[l$!3uj#eZ]C%paF--F[[l6&F][l$\"#5F)F^[lF^[l-%(SCALINGG6#

%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFjam" 1 2 0 1 10 0 2 9 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 99 "restart:n:=4:\nx:=((n-1)*cos(t)+cos((n-1)

*t)); y:=((n-1)*sin(t)-sin((n-1)*t)); A:=simplify(x^2+y^2);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#

,$*&F'F(F,F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"

\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"AG,(\"#;\"\"\"*&\"#[F')-%$cosG6#%\"tG\"\"%F'F'*&F)F

')F+\"\"#F'!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "B:=n^2-

2*n+2+2*(n-1)*cos(n*t);simplify(A-B);" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%\"BG,&\"#5\"\"\"*&\"\"'F'-%$cosG6#,$*&\"\"%F'%\"tGF'F'F'F'" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 86 "with(plots): polarplot([sin(3*theta), theta, theta=-2

*Pi..2*Pi], scaling=CONSTRAINED);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 

"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has b

een redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 607 607 607 {PLOTDATA 2 

"6%-%'CURVESG6$7_al7$$!39uR=U6ChC!#E$\"3(3pfm)fB>?!#N7$$\"3\"))z<zVgZ-

\"!#=$\"3%)ezG\"fP+^$!#?7$$\"3@nG74J8N?F1$\"3cr,R_jz&R\"!#>7$$\"3+NmbH

r(p,$F1$\"3$o/2UD$))4JF:7$$\"3!zVP`)4kcRF1$\"3'H)f.`f(HX&F:7$$\"3pK*Qy

'f>T[F1$\"3IS7EN[yp$)F:7$$\"35Elm6klecF1$\"3'e,U-\"36z6F17$$\"3WU\"*)*

)o#=)R'F1$\"35Bc$yg>Nc\"F17$$\"3+*3r#fKE]qF1$\"3'*y?f.l$4)>F17$$\"3a))

>+5na`zF1$\"3wee!4So`v#F17$$\"3,m;=E$)=Q&)F1$\"3jzVl0&)RSNF17$$\"3<d*G

%>$Gfq)F1$\"39P0e&G*z<RF17$$\"3GQM+<g)**y)F1$\"3W30T2_*[F%F17$$\"33L:+

g$)>\"z)F1$\"3p;y%46*=/YF17$$\"3\"**))4L()G9r)F1$\"3#*e#Rtkh%)*[F17$$

\"3SFXF:f.K')F1$\"3uZ92!Qnf/&F17$$\"34_\\7(>l&G&)F1$\"3y5J#[!G3z^F17$$

\"3B#=OMY\\<S)F1$\"3)\\NiSj9nH&F17$$\"3#)>HXv%4CD)F1$\"3U$yfEOIyR&F17$

$\"31F*o-rb)*)yF1$\"3SKc_C$=na&F17$$\"3a*pz)>32\\uF1$\"3noF_bD*)=cF17$

$\"3Am[hcv*3P'F1$\"3T16gh.<7bF17$$\"3M\\TQd&*Q-^F1$\"3!f;DeMv-0&F17$$

\"3dhK^MzA@WF1$\"3U$3*>*Go:o%F17$$\"3#3Q/9VKxs$F1$\"3`;ikb3!RA%F17$$\"

3lY;mOt3MIF1$\"35H%o5o95o$F17$$\"3?%pNkGs@N#F1$\"3-o')4&RQ#eIF17$$\"3s

t.T(p\\Lp\"F1$\"3y2p9D9TiBF17$$\"3Kml#4)HEo5F1$\"34k*G#z+y,;F17$$\"3Sb

.kN=\\m[F:$\"3ABLKKqneyF:7$$!3%)3s*G)o0$G%F4$!3Slui**=)yY(F47$$!3.&y]^

/ul5&F:$!3(RN<)3^dR'*F:7$$!3oaSB[$QZ8*F:$!3?w)Qua&yt=F17$$!3][nr(p(pY7

F1$!3k3y*[@Y9z#F17$$!3!3g(>O)Qs]\"F1$!33fxp8Y*Qq$F17$$!3ssbz>;a$p\"F1$

!3on<x4o(zf%F17$$!38f71F))f0=F1$!3[!4%3i=lgaF17$$!3@UEz-n$\\%=F1$!3!yD

elz7#ziF17$$!3\"QgUo_rX\"=F1$!3yZ?36E]TqF17$$!3#3?.'e_&)*e\"F1$!3sd*pP

L0!o#)F17$$!3EKP(pXs9=\"F1$!3iH+'*>5<*>*F17$$!3@Z(yb!e.W#*F:$!31M#\\ac

)>Q&*F17$$!3V\\ptkm!*=kF:$!3=te2L%fly*F17$$!3*[$3TYweN\\F:$!3O^$=mHtc(

)*F17$$!32w&*>h\"z'=MF:$!34W@!4/$*4%**F17$$!3YG_yMuby=F:$!3k_>JwPI#)**

F17$$!3s%zB+T#)pD$F4$!3!*o]8d&p%****F17$$\"39z<TS?R%G\"F:$!3YPL\"**\\S

<***F17$$\"3oII%)y&[^)GF:$!3'=)zSx=4e**F17$$\"3/kf%pH9\\Y%F:$!33)zZ_TU

')*)*F17$$\"3jfwF>'G@,'F:$!3$o\\.#>=g8)*F17$$\"3QarLt<Yj*)F:$!3WpW;*fN

!o&*F17$$\"3)p;C0pf];\"F1$!3p<&z'[*\\[A*F17$$\"3Ep;+&3$R!f\"F1$!3SwD[d

&*>m#)F17$$\"38weSL#4)==F1$!3oSy?IL5\"*pF17$$\"3F)>S)GgcW=F1$!3rHuY=GG

IiF17$$\"3)=+fc#4R,=F1$!3*Gw.mA9ZT&F17$$\"3+=iG!*\\T'o\"F1$!3#*3a8<=Lc

XF17$$\"352/y_+A)\\\"F1$!3aQ*z=)HfnOF17$$\"3sA[(>AzoB\"F1$!3mMaxN&p7w#

F17$$\"3!y(oo$*3qR!*F:$!3EFfjFWB]=F17$$\"3dB5CJKgD]F:$!3WA**\\GfZs%*F:

7$$\"3*zwySu%e;PF4$!3S96s4%oWZ'F47$$!3;<\"HKbLb%[F:$\"3.H^w)4_q#yF:7$$

!3W%*3PP)zo0\"F1$\"3#H)>&[G%*oe\"F17$$!3S!y:o.]:n\"F1$\"3Nk%RU'yjPBF17

$$!34+fdT\\G>BF1$\"3M4Q5!z0e-$F17$$!3go8i$zY**)HF1$\"3Q'pRQElMk$F17$$!

3Y)z)R[@rsOF1$\"3S@**zj@+%=%F17$$!35:rlj#eiN%F1$\"3#fc**Hy=Ak%F17$$!3y

v]W^&f*G]F1$\"34a:;ZjS9]F17$$!3F+?-87-HjF1$\"3[dTt?%\\?]&F17$$!3!RYU8C

YWV(F1$\"3![DWTOG)>cF17$$!3W\\q>jR^&)yF1$\"3#>peFE9za&F17$$!3_2[4fuJb#
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" 0 "" {MPLTEXT 1 0 182 "with(plots):\nn:=4;\nP1:=plot([ cos(t), sin(t

),t=-Pi..Pi], color=green):\nP2:=plot([(1/n)*((n-1)*cos(t)+cos((n-1)*t

)), (1/n)*((n-1)*sin(t)-sin((n-1)*t)),t=-n*Pi..n*Pi]):\ndisplay(P1,P2)

;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30B

mIq&o?5%!#F7$$!3KR6_uBO1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,

jmib*)GLDF17$$!3+'4@/['e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!

f$4U7]F17$$!3H9yQN?D/zF1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF1

7$$!3Z0Yc\\dX;hF1$!3,.A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3

yx<Y['R,#QF1$!3$Q)H\\4bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*

zm#o8X8F1$!3\"R\"=>jt64**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"

3S#ox^N#[i8F1$!39p$y\")GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s

2bEF*3Jx$F1$!3cM0PPl'3E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>

m3t%*[RgF1$!3;-c(3/I-(zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI

?/U!zF1$!3NnSb(QZc7'F17$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4

B*F1$!3cg_tBHvXQF17$$\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**

F1$!3uuf64]Ug8F17$$\"3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**

F1$\"3U$eM@&=8]8F17$$\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1

$\"3%fl=D`Bsw$F17$$\"3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%z

F1$\"3e7-xlUCrgF17$$\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"

3/fkK&eGL'zF17$$\"3!)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$

\"3)Go(eQ***4E*F17$$\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H

\"F1$\"3j$eQD*>C;**F17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\K

s(G\"F1$\"3cyHhX=u;**F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)z

NQF1$\"3YuTu$>x]B*F17$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF

1$\"3f^]N%H2o\"zF17$$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$

\"3&R,q\\bQ38'F17$$!3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$

\"3;a8\\!eo*fQF17$$!3--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"

3#\\(3@5t'4O\"F17$F($!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!

\")F^[l-F$6$7ew7$$\"\"\"F*$!3ww-`Dh!=F)!#U7$$\"3)*3EtN$4<s*F1$\"3hA!R>

3d[a#Fcs7$$\"3\\\\yn([%yA*)F1$\"3#zrKt)*G#z>!#>7$$\"3M[fw2zF0xF1$\"3cG

X'*obVrjFe\\l7$$\"3pzVM(*)R4A'F1$\"3W'oXct=GT\"F17$$\"3y)f;_rA,&[F1$\"

3K*>c#3WTnBF17$$\"3=EAi#p`v_$F1$\"3GzN$z7?Na$F17$$\"3Q**[w%y`QN#F1$\"3

gTr>*Gst'[F17$$\"3#p]/M?#Q-9F1$\"3\\Y%e\"*yu!QiF17$$\"3@%o&3uNpMkFe\\l

$\"3_;;_,ky!p(F17$$\"3Y2+[\"f)=t?Fe\\l$\"3-&))e.ZB'*)))F17$$\"35[9BZ*Q

A(HFcs$\"3[8,^eL_\"p*F17$$\"3Y_-,vL*=3\"!#B$\"3I))))=F#>%)***F17$$!3f(

\\e\\Lz5#>Fcs$\"3];w7*e$4p(*F17$$!3/$eCSJ\"=!p\"Fe\\l$\"3LYbmUyaG!*F17

$$!3/o!o@M&3vcFe\\l$\"332IA$[](oyF17$$!3o#\\.4%oe(G\"F1$\"3'4')4?*z^Ik

F17$$!3%QZa/%*RpL#F1$\"3+.e>eC'*))[F17$$!3/4Na-a\\oOF1$\"30;Sf`(=US$F1

7$$!3!*y\"fn#pdv^F1$\"3UWdo?i_=@F17$$!3)pZfCD)o4nF1$\"3X(R#4Dp()G6F17$

$!3#*\\Drz?_4!)F1$\"3\\$4v2,(*45&Fe\\l7$$!3iq[0OEid!*F1$\"3Unq*G)>h8;F

e\\l7$$!3)>F8q4'=X(*F1$\"3d%=i&=\\QGAFcs7$$!3_3*ygZj$****F1$\"3ac#p!)=

WVw#!#C7$$!3'G'o@gYKx(*F1$!3)o)f.P#**)==Fcs7$$!3'=?PL3es3*F1$!3OuCfnd(

o`\"Fe\\l7$$!3WD6ew-a2!)F1$!3Y)4uxj8*3^Fe\\l7$$!3#p<(=>oGemF1$!3%GgCF

\\3u:\"F17$$!3-DC1K.YL^F1$!3!*Qe3Iq\"*\\@F17$$!3@AD'oL_'ROF1$!3!f\"[K&

oFCV$F17$$!3H94%eM%[@BF1$!3WCB)erk(3\\F17$$!3+]F'yReDG\"F1$!3MWh\"ps?

\"RkF17$$!3m+TC)y#=FdFe\\l$!37;md(*pDcyF17$$!3#4HUl`6Sv\"Fe\\l$!3#)3u

\"y$zm/!*F17$$!3!p;&yrH-x@Fcs$!3wZi(e3+\"\\(*F17$$\"38Xr>$**>SV#!#D$!3

9c_f=S()****F17$$\"3spo%\\Y,Cp#Fcs$!327'ylT16r*F17$$\"3+7SG\"Rh)G?Fe\\

l$!3!=,fm$))>0*)F17$$\"33#)pc%)QehkFe\\l$!3i\"eE\"eLk%o(F17$$\"31p]4Uz

3D9F1$!3]2Yuk*p3?'F17$$\"3ss2O(>ZVR#F1$!3Q>$Gm#4-;[F17$$\"31!)R!f'48)e

$F1$!3%=!zo(Q'>$[$F17$$\"3syNH3\"H%H\\F1$!3Q(4%o<WT0BF17$$\"3!)yuX#=lL

J'F1$!3'z=f?aUpN\"F17$$\"3=**)Q]7%QsxF1$!3%Q$**fdGu\"3'Fe\\l7$$\"3_U(o

6zK?'*)F1$!3)[&>7d81q=Fe\\l7$$\"33e-p`_(ot*F1$!3UscHYNyQBFcs7$$\"3%G?<

<V9*****F1$\"3Y6U,i)*[i8F`gl7$$\"3()\\kry:h:(*F1$\"3IP`2p]OHEFcs7$$\"3

h0)=SMV!=*)F1$\"3AU1&\\XmD*>Fe\\l7$$\"3O$*eh(f!z2xF1$\"3g%yUVY#\\gjFe

\\l7$$\"3HV-o02zLiF1$\"3dHZ&4C))\\S\"F17$$\"3]Y1Zpu8EZF1$\"3))Q&RA))Hh

Y#F17$$\"3!=*Gq`Jl)G$F1$\"31E;()=3I)y$F17$$\"3#[!o&*eov]?F1$\"3qz`A:Th

n_F17$$\"3[d0<$R>$*4\"F1$\"3yYPFlu`jnF17$$\"3o.9**yMn@^Fe\\l$\"3*oQQxa

[V+)F17$$\"3^c\")G!*4*fs\"Fe\\l$\"3YM8r!)>6:!*F17$$\"3=t\"p'=<P`GFcs$

\"3='G-^_h(*p*F17$$\"31'H$QI)3PD\"!#A$\"3S*R:#*)f!>***F17$$!3!R%3=**4(

ok\"Fcs$\"3o$\\U#*zX:z*F17$$!3#f*)eJ9j%)p\"Fe\\l$\"3#)f<EA:VD!*F17$$!3

!**3nzW69(fFe\\l$\"3E%3iNWs#)z(F17$$!33[8Quyq!Q\"F1$\"3YMg>Sq%QF'F17$$

!3F1\"=[\"oqKBF1$\"3O`Z'[3zV*[F17$$!3SnB_]$y4^$F1$\"3!**>tDWY,c$F17$$!

3-.pNMrCT[F1$\"3_jC\"fE3WP#F17$$!3^)fYx_;6A'F1$\"3E>Q0t4r79F17$$!3SbU<

b*p8t(F1$\"3%\\:%H&zk\"eiFe\\l7$$!3'3)*)R8.Th*)F1$\"3[%*QNg`xr=Fe\\l7$

$!3%\\W>L!)Q?v*F1$\"37,3k9psQ@Fcs7$$!3e\"G$G:vR)***F1$!3H*Rbt.gU5\"Ff_

l7$$!3(*)oBuDgSt*F1$!3g\"Gi)*)eewBFcs7$$!3Y4]4_$HT/*F1$!3%*HQF$e*)*[;F

e\\l7$$!3,j0)33r0+)F1$!37()\\<r3zO^Fe\\l7$$!3vIr\"*y`.5nF1$!3b$=!o*H&o

G6F17$$!3')Q$=K@iF%fF1$!3#R(emaSB(e\"F17$$!35a8S\\0\\h^F1$!3h>$Q-g)**G

@F17$$!3E$fyB(>!yQ%F1$!3]q-7$y\\pu#F17$$!3!\\079nb>k$F1$!3Qc/A2%p,V$F1

7$$!3%4L*=mu5UHF1$!3w*pI*RJBkTF17$$!3f1\\vL)>OI#F1$!3s+faX:uJ\\F17$$!3

=))*HD3\"\\Q<F1$!3'z9E%ow(Hr&F17$$!3U2nl%*o#\\D\"F1$!3+:?3fVm'['F17$$!

359yAv?56dFe\\l$!3A>Ff\\&3,'yF17$$!3Zy#))>5^?#=Fe\\l$!3uiVC;Gbz*)F17$$

!3-?T%p*\\OgDFcs$!3Az(4PD&e?(*F17$$!3\">[Y0-\\A]&Fecl$!3K:>T6G**)***F1

7$$\"3i-'3[!)yb+#Fcs$!3Kk))pV#)Ri(*F17$$\"3.y%*Q`x%*><Fe\\l$!3.[<\"HQs

t,*F17$$\"35@&)\\)=lzs&Fe\\l$!3ewN-5(pg&yF17$$\"3;yZaRqQ%H\"F1$!3FeWc'

)z!*=kF17$$\"3Q&eT+i!p^AF1$!3AW$RN\"f2**\\F17$$\"3eYPx=dn`MF1$!3#4>_Fz

G!=OF17$$\"3!eM#Q,wG@[F1$!3#G4Dw#p<!R#F17$$\"3==J$*))GCViF1$!3cP`j_8C*

R\"F17$$\"3QBy5lp#))o(F1$!3$eB_S*eEVkFe\\l7$$\"3_b^c?h>$)))F1$!3g%\\k0

=\"e\"4#Fe\\l7$$\"3y?W!fq%>&o*F1$!3%\\_s'>%pY1$Fcs7$$\"3+-[M]=p(***F1$

!3`]5xST!*3>Ff_l7$$\"3=\\,C<$*fj(*F1$\"3wYk#H(*H.*>Fcs7$$\"3q%>%G=!f9*

*)F1$\"3'G^*[M/o*y\"Fe\\l7$$\"3K@:4.$pAy(F1$\"3W.h['4?&RgFe\\l7$$\"3mP

&)yMxZ!H'F1$\"3ue$*\\>Poq8F17$$\"3onJZ8W*Q!\\F1$\"3\\)o*f+0GDBF17$$\"3

_NoaE.AiNF1$\"3#3*RsgW\"*3NF17$$\"3yhzle2WqBF1$\"3)Q:*ox.GY[F17$$\"3!H

>r1nh_S\"F1$\"3%\\f%4B9MLiF17$$\"3Q-D*H;*=@mFe\\l$\"3QU%z@\"*)Q[wF17$$

\"3%[;Pf@'=^AFe\\l$\"3:4:c\"H_#G))F17$$\"3cB+h'R\"[^PFcs$\"3`m%\\e$4/S

'*F17$$\"3=7B(**)=t6<Fi^m$\"37L?kY)Q+***F17$$!3qe\\ul*[%z7Fcs$\"3$\\i>

\"R\"RP#)*F17$$!3+qnj!)=c)R\"Fe\\l$\"3*)4W)f%)R?9*F17$$!3M,<2wv<A]Fe\\

l$\"3EH`&)G&=$H!)F17$$!3/s[$3t-'y6F1$\"3br00X;Y?mF17$$!3kL%>I)o![;#F1$

\"32i4#Q`%f8^F17$$!3rO\">L*H0LMF1$\"3^:74GZ,ROF17$$!3U^d!z&3N!*[F1$\"3

Wkz70X&eL#F17$$!3b4C=/o>-kF1$\"3zDwJeK?/8F17$$!3)pUCY1T#pxF1$\"3CZ=mj@

>&4'Fe\\l7$$!3kS$*)*4w[)*))F1$\"3k()*4[3>z/#Fe\\l7$$!3'\\>vBhCzm*F1$\"

38;0ki_v@LFcs7$$!3s,'>B^rC***F1$\"3a)Q0!y<iC6Fi^m7$$!3!=ulq\"[J*y*F1$!

3#Rx:H&[Zt;Fcs7$$!3')oA1gr?A!*F1$!3Q.,N)HZqq\"Fe\\l7$$!3eZ.k*)4r&z(F1$

!3wV&QfV#H#)fFe\\l7$$!3G`K8#>sIF'F1$!3ir,nBd<\"Q\"F17$$!3.Q^XC$R@\"[F1

$!3_MX]gKU(R#F17$$!3[)eH+!yM4MF1$!3aB9/*\\RKm$F17$$!3wdWc)o+[=#F1$!3ES

&4$e3.(3&F17$$!3Ls\"[LIZAA\"F1$!3\\Q(Gf%*)\\VlF17$$!3-.gG%RNNC&Fe\\l$!

3a<4i:'>S(zF17$$!3'*43r/aNy9Fe\\l$!3l%R38O8-6*F17$$!3x3Km>\"=rS\"Fcs$!

3V-+FWqB7)*F17$$\"3Azei5*RnF\"Fi^m$!3%f*z<xr!=***F17$$\"3u]0,oLk)4$Fcs

$!3!)GNCB\\)Go*F17$$\"3[)o[^s1A)=Fe\\l$!3Aa74Ljid*)F17$$\"3oHY2`/H$e&F

e\\l$!3e?._zM(3*yF17$$\"3Cv&f$3oe&>\"F1$!3#*o(>_@l.f'F17$$\"3yXs82-H7A

F1$!3Q!zh=D:20&F17$$\"3%=UAH.m)>NF1$!3-%>7v&\\A^NF17$$\"3W3NC!*Rq;]F1$

!3$)QjG\"G*>QAF17$$\"3)\\_alrVsb'F1$!3X)>!)=_,W@\"F17$$\"3-$3uN8Sk*yF1

$!3W\\Zw*)[GgbFe\\l7$$\"3sGXzc[z()*)F1$!3+\\wt]/i*z\"Fe\\l7$$\"3pJ=!)>

Hp9(*F1$!3!=\"p.ax<UEFcs7$$\"3_6UVmnv(***F1$!3W01)*e*Q*G=Ff_l7$$\"3QtR

%=)G&fy*F1$\"3cJeDZj$Qr\"Fcs7$$\"3ii+0q10\"3*F1$\"3%Q=%eT'QGb\"Fe\\l7$

$\"3yrZL5P@nzF1$\"33%\\vh)Q.r_Fe\\l7$$\"3i%z(Gj&>Yd'F1$\"3Q.#4o*\\^/7F

17$$\"3+GU7D='R4&F1$\"39b_.oYdz@F17$$\"3OYCB7jQYOF1$\"3NWIqm\"GeU$F17$

$\"3ACKj'G^NO#F1$\"3C(y`fHJ]&[F17$$\"3@[()HoJ)3M\"F1$\"3l<@nzsCSjF17$$

\"3+/nSDwQ!*fFe\\l$\"3cA9m>l!Qz(F17$$\"3xV!fG\\a4$=Fe\\l$\"3M?.w!R\"Hw

*)F17$$\"35i7))4Q=]AFcs$\"3lf\"Q\"*>MNu*F17$$!3aU'z)[(\\$\\eF`gl$\"3?'

ekC(Rx****F17$$!3s)e$4u6![R#Fcs$\"3e=zCl#4Ft*F17$$!3+n$HGDWny\"Fe\\l$

\"3Y>aCnFa#**)F17$$!3)>4f#zQZ!p&Fe\\l$\"3o;\")Q1b0lyF17$$!3GT&oLhC*f7F

1$\"3['>Ec#3.ykF17$$!3C7J4W4T!H#F1$\"3!Gw5Gr\"z[\\F17$$!3V'y#[3^+-OF1$

\"3/5>3&pw%pMF17$$!3?\">t_a$\\#4&F1$\"3cO#o*>7o!=#F17$$!3'zr`S(R?=mF1$

\"3i.X$)zI()z6F17$$!37epHX^X/!)F1$\"3ipkSErC@^Fe\\l7$$!3:Qq)4n)y2\"*F1

$\"3cg=Cw&)\\%[\"Fe\\l7$$!3[$>pC32#*z*F1$\"3C9Z3iphc:Fcs7$$!3e)***HC#f

h***F1$!3Ss,wqYj(4%Ff_l7$$!3i8f$ze](>(*F1$!3!\\InHz+>d#Fcs7$$!3(Q;m*3?

DL!*F1$!3WdL)Q12xn\"Fe\\l7$$!3RVid\"[%*e+)F1$!38AASL;\\:^Fe\\l7$$!3DVi

z1t?RnF1$!3;HYMd>j76F17$$!3a*)HtOG'=&fF1$!3;(yunPy8e\"F17$$!3K^nQgzZ\\

^F1$!3TWwxv.&z8#F17$$!3Ed!pf]FaN%F1$!3[0>H6dsuFF17$$!3'*4RLw8g\"f$F1$!

3%*G&y;Eh(zMF17$$!3%**yg$p[^xGF1$!3B-A)HkNsB%F17$$!3:V!=cEF&HAF1$!3dH2

,xY1G]F17$$!35&p3!*H--m\"F1$!3G`P,HLmIeF17$$!3#fXi4%z$y<\"F1$!3Dbsl[8#

=i'F17$$!3[e'4Q0`#3aFe\\l$!35SG3OcXLzF17$$!3C*[s3cTOw\"Fe\\l$!3D-Tz_B4

,!*F17$$!37&=#=\\1'3l#Fcs$!3#\\txQArSr*F17$$!3A*QN9ZS'eHFf_l$!3?AU%px3

p***F17$$\"3yi;N=R1Z;Fcs$!3#>*e]x&H:z*F17$$\"3;Y-MvD,M:Fe\\l$!3Ax[y)*Q

P)3*F17$$\"3'fG!zIWL^_Fe\\l$!3%>KUI%z3szF17$$\"3F4o\"Q[YZ?\"F1$!3Qg9l+

?@ulF17$$\"3+)osb'G%3;#F1$!3`C0U$Hw)=^F17$$\"3_OKK+`:!Q$F1$!3#RMu\\&HA

$p$F17$$\"3iJaPf)>*zZF1$!3.-_!o=RIU#F17$$\"3KQ.ec<vSiF1$!3tDZ@2\\v+9F1

7$$\"3;HaM,CT=xF1$!3p`WV2bJ9jFe\\l7$$\"3y$\\%o>;KH*)F1$!3Qn()ee?*3'>Fe

\\l7$$\"3*R(Hh`dXB(*F1$!3S9A'Q%p#3_#Fcs7$Ff[l$\"3ww-`Dh!=F)Fj[l-F[[l6&

F][l$\"#5F)F^[lF^[l-%+AXESLABELSG6%Q!6\"F][p-%%FONTG6#%(DEFAULTG-%%VIE

WG6$Fb[pFb[p" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 

"Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "res

tart:n:=4;\n(1/n)*int((((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((

n-1)*sin(t)-sin((n-1)*t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"'" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 135 "restart;with(VectorCalculus):\nn:=4;Ln:=ArcLength( <

(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>,

 t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned n

ames <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT 

-1 113 "Warning, these protected names have been redefined and unprote

cted: *, +, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#Ln

G\"\"'" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal

\n######################################    Exercice 3.\n" }{TEXT 258 

11 "Exercice 3." }{TEXT -1 535 " Soit C un cercle de centre (1, 0) et \+

de rayon 1.\n\na) D\351terminer une \351quation polaire de C.\n\nb) So

it D une droite passant par l\222origine qui coupe C en un point P. \n

On construit sur D deux points M et N distincts tels que d(P;M) = d(P;

N) = a,\no\371 a est un r\351el strictement positif fix\351. \nD\351te

rminer une \351quation polaire de\nl\222ensemble \\Gamma_a d\351crit p

ar les points M et N si l\222on varie D (\{\\it lima\347ons de Pascal

\}).\n\nc) D\351terminer, lorsque a d\351crit ]0;\\infty[,\nl'ensemble

 des points des courbes \\Gamma_a,\n dont la tangente est verticale." 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 357 "with(plots):\nP1:=polarp

lot([2*cos(t)+1,t,t=0..4*Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t

,t=0..4*Pi],color=red):\nP3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=

blue):\nP4:=polarplot([2*cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=pola

rplot([2*cos(t)+5,t,t=0..4*Pi],color=black):\nP6:=polarplot([2*cos(t)-

9,t,t=0..4*Pi],color=magenta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 

7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been redefin

ed\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURVE

SG6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)R

@^qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G*

)4\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&Rc

G>\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$\"

3WWD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"33

3V?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"

37l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$

\"3sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3

B.^N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$

\"3/Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&

Rq4-B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7

$$\"3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27

$$!3o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$

$!3')3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F

27$$\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$

\"3O7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$

*fQK!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"

3HArG#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a

!ypxgy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$

$\"3'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27

$$\"3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRY

HF27$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F

27$$\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF2

7$$\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F2

7$$!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"

p9#F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZ

D(F27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC

\"F/7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/

7$$\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")

o\"F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22

b<F/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W

<F/7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/

7$$\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"

3yO#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"3

7Qc!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$

$\"3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F2

7$$\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$

\"35@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$

\"3Q\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$

\"3^!\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$

\"3(R_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b'G#*[vu&=DF/$\"3jW1WI5,A7F/7$

$\"313s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3ZG>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F

/7$$\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7

$$\"39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"3-8JG)4h!f:F/$\"32,!>h)**eQ<F

/7$$\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$\"37F;?,/x#>\"F/$\"3i%o.zcznv

\"F/7$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up

\"F/7$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7$$\"3wO)ps<:$y`F2$\"3S9wGtuLh

:F/7$$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/7$$\"3=436/Sui<F2$\"3wNJYK!3S

E\"F/7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)

*=0M(F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F27$$!3!=YF%o@#)z')Fjr$\"31pD:

\\k_g?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=KFdr7$$\"36L,SI;N.9F2$!36$yQx

E=H!=F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%

o\"e$F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F27$$\"3)=I(e[VM!4(F2$!3]iwCVca

=NF27$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF

27$$\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F2

7$$\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"3mGp&G#G,G**F2$!3;)y*f;$pc*oFj

r7$$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$\"3A7#4g(z6Y**F2$\"3o8Sh0IysfF

jr7$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$$\"3cRET.Jba%*F2$\"3)3fU/Df&R=

F27$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F27$$\"3&o1JO#H;.&)F2$\"3WF4Zw62

XGF27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$$\"3eM#oqM6w=(F2$\"35se(*fo\"3

\\$F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$

yNF27$$\"3/\"3Vbd^Q!HF2$\"3(fs9pzX^\"HF27$$\"3x$y;+7A)38F2$\"3K6'y.<s/

r\"F27$$!3ec3$e'*QYf'!#@$!3CD2qI&QU9\"Fdr7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_

RA#F27$$!3q9<I\\Ev\\7F2$!3)*\\P#eu<'oZF27$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLl

uF27$$\"3;hrY*Ql$H\")Fdr$!3v\\ptA,(f,\"F/7$$\"3)>ovl.DSi\"F2$!3)ei0s^L

wC\"F/7$$\"3\"*>W'[L)=:PF2$!3G'[V+Zj'\\9F/7$$\"3>wB*y@;[8&F2$!3?y(oHTQ

qa\"F/7$$\"3;;x.Nf@%p'F2$!3CP5^=SDG;F/7$$\"37%e9p9'os$)F2$!3!ylGMg)Q\"

p\"F/7$$\"3&3Ng.d&p95F/$!3IZu%HE0[t\"F/7$$\"3sS@C0$H%z6F/$!3WOlMPx%ev

\"F/7$$\"3mp&GEQcyM\"F/$!39YracvMf<F/7$$\"3o?B%fqcz^\"F/$!3!G)Gu@%H[u

\"F/7$$\"3i$=2*\\pl(o\"F/$!3GEC0A717<F/7$$\"3qm&zQs\"zl=F/$!3-n'pw7Wql

\"F/7$$\"3&)[\"))H@d&Q?F/$!3G4SuLaj\"e\"F/7$$\"3-$)ycSLZ.AF/$!3Ca\"HzW

)['[\"F/7$$\"3'=)=eLA:eBF/$!35(eBU5oDP\"F/7$$\"3GcBMSq_%\\#F/$!3;xv/N9

6Z7F/7$$\"3\"ebZQoAwh#F/$!3[R2>5%ep5\"F/7$$\"3z^&*p9kxDFF/$!31(Rd=@4n`

*F27$$\"3#f$*4]T@v\"GF/$!3AgQwjc.!*yF27$$\"3au!\\!e7S'*GF/$!3()**R+PBf

:gF27$$\"3#\\)\\l;4l`HF/$!3#))4-Wovv0%F27$$\"3_.)f?tm$))HF/$!3!ya*RH#R

I/#F27$F($\"3?S_sF$[Ap\"!#D-%'COLOURG6&%$RGBG$\")+++!)!\")$\")AR!)\\F^

[n$\")Vyg>F^[n-F$6$7[s7$$\"\"%F*F+7$$\"3ytg@j)[f)RF/$\"3Dg%QxmjPt#F27$

$\"38r8W%y#*R%RF/$\"3DyUN]WaNaF27$$\"3%*zyNr.suQF/$\"3IT-,h$oQ2)F27$$

\"3wt)*e395zPF/$\"3#H))=,,F=1\"F/7$$\"3%)=Mmh_/aNF/$\"3ysqT()4qt9F/7$$

\"3Q<l%RjTGE$F/$\"3PS'R0H0Z$=F/7$$\"3OOR7PEZuIF/$\"3(**=ufA')4,#F/7$$

\"3CgJ++cSrGF/$\"3Ym,;uP#f;#F/7$$\"3Qx]DCgCcEF/$\"3?'3T_;8#)H#F/7$$\"3

`qY2;*><V#F/$\"3_*\\IV4$)oS#F/7$$\"3%=hLUf#3*>#F/$\"3/+hliZy\"\\#F/7$$

\"31Qz4?boi>F/$\"3)HZL@)p$=b#F/7$$\"3;l0-jjSD<F/$\"3G(osX@<re#F/7$$\"3

SC,'zFj+\\\"F/$\"3c3f%y#[0)f#F/7$$\"3!ys<k#=Xg7F/$\"3EO\"pvkKbe#F/7$$

\"3g6$pyvyz.\"F/$\"3[:(4)pIt]DF/7$$\"3k#yTK)Q%*\\#)F2$\"3;k$GU4@]\\#F/

7$$\"3E%=()fECjB'F2$\"37!4d*3b-?CF/7$$\"3=I_e\"GoA(GF2$\"3BYlijJSOAF/7

$$\"3*=%3m]5\\NlFdr$\"3.Q9lHO]1?F/7$$!3Qi,azY+#>#F2$\"3A#Q&z[=hN<F/7$$

!35^cB-0tnPF2$\"3Q)p3s'GB[9F/7$$!3kR\\(3]HJq%F2$\"3Iio@$\\58:\"F/7$$!3

)[EO)yp!***\\F2$\"3`\"QQ85x+r)F27$$!3g(eAlx4_w%F2$\"3$[M(*\\gHo@'F27$$

!3waU4ZDjLTF2$\"3v@@c)Hq;7%F27$$!3p&op2(e:FKF2$\"3#)44gSPYRCF27$$!350H

PUDkDAF2$\"3Kpt)31/nC\"F27$$!3om6h\"[/0R\"F2$\"3(Q``2&fS>dFjr7$$!3k9'>

!y*fc(pFjr$\"3GK>\"[<4%H>Fjr7$$!3?3TQo\\R&y\"Fjr$\"3#)z6cq2x7CFdr7$$!3

knFKU$[hU\"!#B$!3e/Fc*eGJq\"!#E7$$!3CBu?kHmj=Fjr$!3#=VTK5\\Wd#Fdr7$$!3

MIi8;vu\\rFjr$!3eIwyZa`/?Fjr7$$!3o)>\\o$*QO[\"F2$!3)344C*eC^jFjr7$$!3!

HE,#*fc'3CF2$!3))3_q3R]H9F27$$!3'\\[3/f2.G$F2$!3mRxy4I6=DF27$$!3y\"3;,

*3:tSF2$!35&[YE/-'zRF27$$!3Yt$zD(4DgZF2$!3#))yPOcQ>>'F27$$!3]/@,&Qb&)*

\\F2$!3#y7/$4()zc))F27$$!3b7F\"zrO(HZF2$!3aL&)\\;q7Q6F/7$$!3edOUia^YRF

2$!3R2v>x'GYS\"F/7$$!3%y<*))zwM?BF2$!3NN!GICgkr\"F/7$$\"3USnAls'*Q5Fjr

$!3QI6$eS4.,#F/7$$\"3[TB4OO(e*GF2$!3,T(z2D%*zB#F/7$$\"3*Gbf(e4(eB'F2$!

3:.#GJ'f+?CF/7$$\"3)Hw]tcN)o#)F2$!3%3#z+#y<c\\#F/7$$\"3pYmLD8+U5F/$!3!

=x7PYo:b#F/7$$\"3AE&3h;VnE\"F/$!3;kA\\zn='e#F/7$$\"31^%[#ywo)\\\"F/$!3

-q\\ZQe2)f#F/7$$\"3Ux4(f%Q'Qs\"F/$!3kbL:'fmse#F/7$$\"3II([$H(G3&>F/$!3

OOeqA_=aDF/7$$\"3MY@6mt6x@F/$!37a%4SBZ%)\\#F/7$$\"35!H[z08-S#F/$!3`)=a

&GC'*>CF/7$$\"3-sG:+%[oi#F/$!3.$*ffBL09BF/7$$\"3my!3wI-W%GF/$!3u5hn$*)

)>%=#F/7$$\"3ErYMJw4]IF/$!3`t2@s*Q8.#F/7$$\"3^Q62]VFTKF/$!3qh$H8#\\vc=

F/7$$\"3gE81eqQYNF/$!3'yXy`e$3&[\"F/7$$\"3+.h[)\\\\1y$F/$!3sT:6ZkEe5F/

7$$\"3EK5%G(RttQF/$!3?m&>Sa$z/\")F27$$\"3'oNkt1Z=%RF/$!38/=K&z=v`&F27$

$\"3oPM`mX3%)RF/$!3#)=AOV]%*3HF27$$\"3Ws<P$e%))**RF/$!3]#e(eb4,\"[#Fjr

7$$\"3/'Hq(G;3))RF/$\"3\\Cnd*yz#=DF27$$\"3]7f5z$*pZRF/$\"3eU#RB.;XD&F2

7$$\"3QXtM\"\\<$zQF/$\"3-()oU:@)z#zF27$$\"3#G%)>l^:Ry$F/$\"3EaB/Rtq]5F

/7$$\"3czDXa1gdNF/$\"3S$yn[Ns$o9F/7$$\"3#*3;@,3SjKF/$\"3zG]hbl7M=F/7$$

\"3)zT'p\"f'f!3$F/$\"3V!zl/O\"z0?F/7$$\"3-Y:F\")\\$Q)GF/$\"3mPl\"oxRt:

#F/7$$\"3ic8Zc=]vEF/$\"3'>S*360c(G#F/7$$\"3O;*)o$*G4eCF/$\"3Q4v)=.RbR#

F/7$$\"3\"y]1SK$oEAF/$\"3C03\"o>!4$[#F/7$$\"3?([Y+?&>\"*>F/$\"3q*Hw&e^

$fa#F/7$$\"3ItK4Sy[a<F/$\"3;/7t:(3Te#F/7$$\"3(\\U1g0n$>:F/$\"3Sm&*oX]*

zf#F/7$$\"3cjk#e%47u5F/$\"3mQy:d2'zb#F/7$$\"3km:%HZssj'F2$\"36zxD=e#oV

#F/7$$\"3ro!e=&[%R9$F2$\"3OJ\\8ANUaAF/7$$\"3ii)R,`#plAFjr$\"3a,2e'**yA

-#F/7$$!3q-k7p/kfAF2$\"3w&Q&GyneD<F/7$$!3(\\HO^[Gi#RF2$\"3MPA*Ggj(49F/

7$$!3ks$z6)=/]ZF2$\"39&o%>$GDw7\"F/7$$!3W/I]k2$***\\F2$\"3$)[A&)o!*H<'

)F27$$!3z``1'\\/!RZF2$\"3WQ2P$e3$)3'F27$$!3C'=NLGDF2%F2$\"3c0)\\&zKiyR

F27$$!3K\"\\<SSUAD$F2$\"3UlB.I&\\jZ#F27$$!3srT*[Sv:N#F2$\"3y(eTS!=,r8F

27$$!3ej=$*p8K69F2$\"3c!y//i4\"eeFjr7$$!3O8vg^A'*\\kFjr$\"3og:TH&z\"4<

Fjr7$$!3$>+jR0i'R<Fjr$\"3u\"4vWO!)*>BFdr7$$!3.y4M0Q'*QP!#A$\"3/5^\"G8?

jG#!#C7$$!330@d'\\]Zd\"Fjr$!3Cy5oy#Hf*>Fdr7$$!3Qzkh2k%HT'Fjr$!3iTtrh:0

%p\"Fjr7$$!31FT'*>D#HP\"F2$!3Tu9!)yUQ.cFjr7$$!3y;x;$e^.F#F2$!3?!3Ni)=5

!H\"F27$$!3Y&)p\\a')GhKF2$!3q'\\QMB`(*[#F27$$!3u=t\\]&yM:%F2$!3a>@(G1L

'pTF27$$!3q_di![j!oZF2$!3RCM$=8#GJiF27$$!33qx7z7****\\F2$!3W`Da>b]v')F

27$$!3&\\aZ))p<5r%F2$!3sgGuscYZ6F/7$$!3O3*)[b,#\\y$F2$!3jx:FrF>W9F/7$$

!3+H/Y\")o.q@F2$!3/\\hS\"HO)Q<F/7$$\"3I1%)yV)oIh\"Fjr$!3zJ$R;6Qf,#F/7$

$\"3!fjXA$)>[\"HF2$!36acIoxERAF/7$$\"3GU#o+5_x>'F2$!3&39!RMyN=CF/7$$\"
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p-%%VIEWG6$%(DEFAULTGFedw" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 168 "Exercice 4. Etudier les b

ranches in\034nies des courbes planes d\351\034nies par :\n1) t \\maps

to ( t^2/(t-1) , t/(t^2-1) ),\n2) (Examen de juin 2006) r(\\theta)=1+1

/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "####

##################################    Exercice 4,1).\n#\351tudier les \+

branches infinies\nwith(plots):\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5.

.-1.01],color=red):\nB11:=plot([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\n

B2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nB21:=plot

([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1

), t=1.1..10],color=blue):\nB31:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..1

0):\nB:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote obliqu

e\ndisplay(B1,B2,B3, B);\ndisplay(B11,B21,B31);\n#####################

###########################################\n\n" }}{PARA 13 "" 1 "" 
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XZ@<vF*7$$!3C\\Y:uK8)[%F-$\"3;\"et4!p#)zpF*7$$!3NjJk]WZ=WF-$\"3QHQWldQ
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\\UZ6Fbfl$\"3&eJo(3ZqW6F-7$$!3c)3`$)[\"[\\`!#?$\"3n5<'R!HHIwFbfl7$$!32
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LABELSG6%Q\"t6\"Q!F_fp-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F(FajoFdfp" 1 2 

0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2

" "Curve 3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F)

,&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)

F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "#############

##########################################################" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#ass

ume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):

\nl:=simplify(sqrt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 31 "tau:=[simplify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*

F(F(F(F(F(,&F1F(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 

"eta:=[-simplify(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>

%$etaG7$*&,&*$)%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+

F.F,,&F*F,F,F.F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2

; x1:=subs(t=t1,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=

t1,v):\nwith(plots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],

color=red):\n\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}

{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been r

edefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):

b11 := arrow(<x1,y1>, <u1,v1>, length=[1], width=[0.05, relative], hea

d_length=[0.1, relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>

,length=[1],width=[0.05, relative], head_length=[0.1, relative], color

=blue):\n\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([

t^2/(t-1), t/(t^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(

t=t2,x):\ny2:=subs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb

21 := arrow(<x2,y2>, <u2,v2>, length=[1], width=[0.05, relative], head

_length=[0.1, relative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,

length=[1],width=[0.05, relative], head_length=[0.1, relative], color=

blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^

2-1), t=1.1..5],color=blue):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t

3,y):\nu3:=subs(t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <

u3,v3>, length=[1], width=[0.05, relative], head_length=[0.1, relative

], color=red):\nb32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05

, relative], head_length=[0.1, relative], color=blue):\n" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#u3G$!+++++I!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 

"B:=plot([t,(t/2)-3/4,t=-5..12],color=magenta): # asymptote oblique\n

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "display(b10, b11, b12, \+

b20, b21, b22, b30, b31, b32,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 
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###############################    Exercice 4,2).\nrestart:with(plots)
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t(2),t=-3..2],color=magenta): # asymptote oblique\nB7:=plot([cos(t),si
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!3_6eB)f-he\"F*7$$!3\"4iq@-oSJ\"Fg`l$!3!\\(*=**o4'*3%F*7$$!3WA_SNv`\">

\"Fg`l$!3w4o.9(\\>P'F*7$$!3E>]ru))eR5Fg`l$!3eC+4#Q!['H)F*7$$!3oLnw/\">

1x)F*$!3ie@j*f'Gq(*F*7$$!3AsU:S/c&f'F*$!3%**em3V&=96Fg`l7$$!3;'G_mJ3Ig

%F*$!3w&R+3M$Q&>\"Fg`l7$$!3Ylz0eg!\\=#F*$!3[i(>#=5UZ7Fg`l7$$!3=Kd:@TA3

>Fbz$!3GBKe8^ua7Fg`l7$$\"3YMeq<il6BF*$!3%\\?6be'Q@7Fg`l7$$\"3%G`hN))y%

>WF*$!3)G)RhO8(4:\"Fg`l7$$\"38)4z`RbZV'F*$!3s/r7y!G-/\"Fg`l7$$\"3[F.N-

d*e1)F*$!3E._%)*Q:`3*F*7$$\"3Y#[%[ORlQ&*F*$!3%y0^h\"z]!R(F*7$$\"39rkBk

,rq5Fg`l$!3kpw=UOi!R&F*7$$\"3k*>V<Ut&R6Fg`l$!3:pDd%zSx]$F*7$$\"3M_NT%>

+x<\"Fg`l$!3eDvy$G)o)Q\"F*7$$\"3sp9Ul<tw6Fg`l$\"3@M#pMIUSB)F<7$$\"3631

z4%4l8\"Fg`l$\"39IG!*G)3(QHF*7$$\"3'H++\"*zs@1\"Fg`l$\"3!zO#RaQnu[F*7$

$\"326.?[zy>%*F*$\"30lU7#*z[DoF*7$$\"3r\"\\#eZ1bS!)F*$\"3yXgYR<*HM)F*7

$$\"3Yeb>>]t1jF*$\"3y:*o.Qn]m*F*7$$\"3q[,\\H#[Ob%F*$\"3IbYIf)Hh0\"Fg`l

7$$\"3c$pSd5\\:]#F*$\"3.Qp]s8Q=6Fg`l7$$\"37U)GLKIN.&F<$\"3t*o<?E\\79\"

Fg`l7$$!3U-VLESa(e\"F*$\"3'\\WJ/U0w7\"Fg`l7$$!3KkGJ*[9$oNF*$\"3%H;5x'o

\"y2\"Fg`l7$$!3@_tW*H6i]&F*$\"3%y*)yY8T/*)*F*7$$!3%[ldv3l*zrF*$\"3+\\r

vu]Z6()F*7$$!3TaW-=N)*R')F*$\"38*oC\"zK**=sF*7$$!3gN2+(z)e*y*F*$\"3Aj=

/m`J.bF*7$$!3a,f/w:@b5Fg`l$\"3#4Y)=KI-qPF*7$$!3pk8L$)[K06Fg`l$\"3#e_QR

?dWm\"F*7$$!3Wb=tck6:6Fg`l$!39h1]7e%3l#F<7$$!3'yA>nHC*)3\"Fg`l$!3Pz6m@

(3NI#F*7$$!3Z%RbI*=RH5Fg`l$!3%e=jTu%GuTF*7$$!3.y$GXJ/8I*F*$!3R$R;=O,1.

'F*-Fhcl6&Fjcl$F[dlF[dlF^fm$\"*++++\"!\")-F$6$7S7$$!\"$F[dl$!3'[!piPky

&e\"Fg`l7$$!3smm;HU,\"*GFg`l$!3erNzm1!oZ\"Fg`l7$$!3=L$3FH'='z#Fg`l$!3/

Q_LIF(>Q\"Fg`l7$$!3gmmTgBa*o#Fg`l$!3YrN/)zG`F\"Fg`l7$$!3wmm\"H_\">#e#F

g`l$!3grNagz(z;\"Fg`l7$$!3ML$3_!4NvCFg`l$!3?Q_$GMP61\"Fg`l7$$!3'omTg(f

HwBFg`l$!3B<doOT#3i*F*7$$!3;+]PM.ttAFg`l$!3;]!>+sn^f)F*7$$!3!omT5!oln@

Fg`l$!3e;do'QKW`(F*7$$!3%)**\\(oWB>1#Fg`l$!3)p/>]%))4xkF*7$$!3;LL$epjJ

&>Fg`l$!37!Q-YL,&*Q&F*7$$!3amm\"z/ot&=Fg`l$!3(RrNa&[aJWF*7$$!3))****\\

P[_\\<Fg`l$!3GZ!p7v7JN$F*7$$!3#*****\\7)Q7k\"Fg`l$!3wZ!p7]_-F#F*7$$!3'

*****\\i^)o`\"Fg`l$!37[!p7+;nA\"F*7$$!3dm;/^?7U9Fg`l$!3'H9do')[3z#F<7$

$!3CLL$eaR%H8Fg`l$\"3%4>wRl,uZ)F<7$$!3<LLL$o#)RB\"Fg`l$\"3#)>wR!z3B!=F

*7$$!3'***\\PfO%H7\"Fg`l$\"3(=&4)*H!*p7HF*7$$!3SLLL3`lC5Fg`l$\"3U<wRSD

e&*QF*7$$!3q'**\\P4u\"o\"*F*$\"3wa4)*H:'R(\\F*7$$!3*z**\\7G-89)F*$\"3Y

`4[UL$3+'F*7$$!3%)GL$3Fp)pqF*$\"3iAw*GNmA2(F*7$$!3YKL3-$ff3'F*$\"3)*=w

k@j<c!)F*7$$!38nm;z%zY-&F*$\"3L%GkX9cu6*F*7$$!35kmT5!3B#RF*$\"3tG9LhF)

>-\"Fg`l7$$!3C***\\iS!piHF*$\"3A&4[<_Wz6\"Fg`l7$$!3lim;/rFE>F*$\"3))Gk

&>&ee@7Fg`l7$$!3Q&******\\2cb)F<$\"3>&4tt[d'G8Fg`l7$$\"3t9++DJE>>F<$\"

3H&4BO>1MV\"Fg`l7$$\"3t-+D1RU07F*$\"3U&4)*H&fvM:Fg`l7$$\"3+++](=S2L#F*

$\"39&4B6e(GZ;Fg`l7$$\"3:jmm;p)=M$F*$\"3Yh(RSD-%[<Fg`l7$$\"3O-++v=]@WF

*$\"3Q&4t)\\POc=Fg`l7$$\"3/JLe*[$z*R&F*$\"3EG9L6H>a>Fg`l7$$\"3#e++]iC$

pkF*$\"3]&4t[-Y61#Fg`l7$$\"3ukm\"H2qcZ(F*$\"3%=wk'p0yh@Fg`l7$$\"3i.+DJ

5fF&)F*$\"3u&4)\\lE(pE#Fg`l7$$\"3akmmTg.c&*F*$\"3#=wRl;<)pBFg`l7$$\"3w

**\\ilAFj5Fg`l$\"3q%4)*z#e[xCFg`l7$$\"3yLLL$)*pp;\"Fg`l$\"3sGkqXN=\"e#

Fg`l7$$\"3)RL$3xe,t7Fg`l$\"3))GkXR%Hso#Fg`l7$$\"3Cn;HdO=y8Fg`l$\"3=iZm

>sR#z#Fg`l7$$\"3a+++D>#[Z\"Fg`l$\"3Y&4tt[N!*)GFg`l7$$\"3SnmT&G!e&e\"Fg

`l$\"3Ki(*yZQz**HFg`l7$$\"3#RLLL)Qk%o\"Fg`l$\"3%)GkqXu&))4$Fg`l7$$\"37

+]iSjE!z\"Fg`l$\"3/&4)*H!*zW?$Fg`l7$$\"3a+]P40O\"*=Fg`l$\"3[&4[<2ubI$F

g`l7$$\"\"#F[dl$\"3#\\4tBc8UT$Fg`l-Fhcl6&FjclF_fmF^fmF_fm-F$6$7]q7$$\"

3-jAja=iOGF*$\"3a%QJmuU#*e*F*7$$\"3yZAfV'onx\"F*$\"3X([;8%)))3%)*F*7$$

\"3OjGpm.KepF<$\"3/\\hi8:wv**F*7$$!3Zpe\"*3&z&=DF<$\"3+Y*4b(y#o***F*7$

$!3mymQV[G(>\"F*$\"3@[iUIn1G**F*7$$!3?Ag*4JXsC#F*$\"3.jljSLAW(*F*7$$!3

O_j&=Bs;F$F*$\"3gfj-(ek'\\%*F*7$$!3gv(Rxt?`E%F*$\"3awC9uVsW!*F*7$$!35+

A%=,i)4_F*$\"3-\"Rw'*)4lN&)F*7$$!3k?nXZaP!4'F*$\"37X.uGRTJzF*7$$!3[\"y

vb&QV,pF*$\"3HD\"=3_EnB(F*7$$!3#4X_XFlKe(F*$\"38uB`U*[(=lF*7$$!3Q>p,J9

v!>)F*$\"3:(\\;'pC'ot&F*7$$!3)3V?#)*33N()F*$\"3Gh*f=J'4o[F*7$$!3)=SBqO

+w=*F*$\"3%**[$[mS;[RF*7$$!3)4cDs.sRb*F*$\"3Cgq69'QK&HF*7$$!33g#pP/ZH

\")*F*$\"3T,b1jc6D>F*7$$!3s$e)*H)eJh**F*$\"3gerni2T(y)F<7$$!3=f(e8[D%)

***F*$!3C7hBYG[u<F<7$$!3eWU$pV)3?**F*$!39F(R\"fNoh7F*7$$!34*)HSFa_C(*F

*$!3jI(>M[45L#F*7$$!3#R8ivI!)pX*F*$!3wfpx9^Y]KF*7$$!3eo`hfmr-\"*F*$!3&

ygI?m9,9%F*7$$!3Dv>25m@/')F*$!3+%)3Kkt#e4&F*7$$!3#Hq(G3^u0!)F*$!3K\"f/

b?KB*fF*7$$!3Qi3Ml`B6tF*$!3\\#)pD%)4XAoF*7$$!3@k'>f\")y5`'F*$!3%[VHqx[

Ed(F*7$$!3#H;4IH]nq&F*$!3ds&om#*f<@)F*7$$!3Ai6VNML?[F*$!3#z=<MsG:w)F*7

$$!3'R::)y&y'pRF*$!3')Q/]=^Ky\"*F*7$$!3#*3<\\*[-M3$F*$!3\"p>(y!QhF^*F*

7$$!3gY?w\")G>%*>F*$!3cO9z^D9*z*F*7$$!3#z!>Zh4*oz)F<$!3k%o>w?K7'**F*7$

$\"3Cuf!yzISP(Fbz$!3!Q)Gl9\"G(****F*7$$\"3+4qa*H)\\E5F*$!3Sus(3avr%**F

*7$$\"3!4XxW$HVA@F*$!3_Oawj&o@x*F*7$$\"31T!H%fbA#>$F*$!3Q$GC-x(zw%*F*7

$$\"3k*f\"=q$yn5%F*$!3^Z%ek=0y6*F*7$$\"3e2(Qs;*o\")\\F*$!3oRX7B+!3n)F*

7$$\"3;;G^23)f)eF*$!3cgc/c\"eU3)F*7$$\"3q&30+h!*=s'F*$!3='G*R?az.uF*7$

$\"373;wr6UXuF*$!3/Qlv1\\vvmF*7$$\"3'>mkKG604)F*$!3Siyp!o#QxeF*7$$\"31

]dCgajs')F*$!3At['H;$\\y\\F*7$$\"3?au\"Hq&Hb\"*F*$!33&QmZv1D-%F*7$$\"3

%RH9jQch]*F*$!3(HMF<(fq.JF*7$$\"3a`qy*>k]w*F*$!3I%>a)*4$)[:#F*7$$\"3EM

%zuW(QQ**F*$!3`x(>m'oN36F*7$$\"35H*3\\=y)****F*$!3:Mr4\"zve$\\Fbz7$$\"

3_C+aV%4Y%**F*$\"3w*o!*)fv1^5F*7$$\"3-kG-oQho(*F*$\"3P\")))3%*RtQ@F*7$

$\"3!*3\\+A'[(=&*F*$\"3co?&yVp[1$F*7$$\"3O0381dH\"=*F*$\"3-=&yU>.G'RF*

7$$\"3@2'=e&R0A()F*$\"3'zz?1/)R\"*[F*7$$\"3=?r#[(y?p\")F*$\"3gS)G^#))

\\ndF*7$$\"38C(ex0pg](F*$\"3\"Hv`@C!\\2mF*7$$\"3s\\92H.'pv'F*$\"3=CxA=

N!=P(F*7$$\"3s^hq'**[\"\\fF*$\"3:@_uCp)y.)F*7$$\"3!zz+7`@h2&F*$\"3F'H'

f/p&eh)F*7$$\"3moG&Hd_$yTF*$\"3'o#Q43\"G_3*F*7$$\"3hty)yC,xB$F*$\"3U,4

CexNh%*F*7$$\"3w<.dvkwa@F*$\"3SMD&[$**3l(*F*7$$\"3'*RGt')QdW5F*$\"3GHT

TIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9%ycP*****F*7$$!36^Nt4oiU(*F<$\"3I-o

1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)zXR]*y*F*7$$!3%)oyV&zPR3$F*$\"3z%>u

O&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))4y&)e;*F*7$$!3M)*\\2(RgW([F*$\"3MH?

*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$\\]$Hh\")F*7$$!3eT6%e`&)oh'F*$\"3=-,

'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.\"=)**3&z'F*7$$!3ehgnc)>A)zF*$\"3SMq

FmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[n1/>A:&F*7$$!3k9fRct;k!*F*$\"3&3#yP?

a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_jd]()*p4F$F*7$$!3z'oY#)\\%yN(*F*$\"3!

)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3Q4$\\f3!4C7F*7$$!3%f\"eV\"zn))***F*$

\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*$!3/m([s%GN`))F<7$$!3v%['4#>#e:)*F*$

!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*$!3k.Y)o(z%)RHF*7$$!3!RC5ZdKK>*F*$!3

$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3wi1Ml6My[F*7$$!3'*p(HUPM!p\")F*$!3iQi

@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j/HlF*7$$!3:')Q.ih34pF*$!3==1QG5UHsF*

7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7$$!3#p/;,@#*=:&F*$!3+&zH#[Ywq&)F*7$$

!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$!3Eil'\\n\"4kLF*$!3#373'*=frT*F*7$$!

3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$!3!4&G)p`XZJ\"F*$!3_$z;sX&>8**F*7$$!

3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"3e8/$z'oSFqF<$!3QTFb:sFv**F*7$$\"3wi

h.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn$!3a%QJmuU#*e*F*-Fhcl6&Fjcl$\")+++!)

Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+AXESLABELSG6%Q!6\"F]ep-%%FONTG6#%(DEF

AULTG-%%VIEWG6$FbepFbep" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf(-1-4/(3*Pi));evalf(-sqrt(2));

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+\"=8WU\"!\"*" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#$!+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 46 "k:=0;evalf(1+1k:=0;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%\"kG\"\"!" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!*W&

RKF!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "k:=-1;evalf(1+1/

((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG!\"\"" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64_`u!#5" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 35 "k:=-1/2;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 

"" 1 "" {XPPMATH 20 "6#>%\"kG#!\"\"\"\"#" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$\"+'=oev&!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 33 "k:=-

1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"k

G!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64_`u!#5" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-3/2;evalf(1+1/((k*Pi)-(Pi/4)));

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"$\"\"#" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#$\"+lj3\"=)!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4)))*sin(t),t);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"\"\"*&\"\"%!\"\"%#PiGF)F,!\"#-%$s

inG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$cosGF1F)F)" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=0));" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+l$=g9#!#5" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 36 "polarplot([sin(3*t/2),t,t=0.

.4*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 607 607 607 {PLOTDATA 2 "6$-%'C

URVESG6$7gu7$$\"\"!F)F(7$$\"33Y.0%HeH-\"!#=$\"3W\"4&*>5hf,(!#?7$$\"346

R'Hy73-#F-$\"3)o%f(H:]]y#!#>7$$\"3sMarmz=pHF-$\"3o_<yeR)p='F67$$\"3!yd

^$pO9XQF-$\"3/'*)R$HJQ!3\"F-7$$\"3US[j%3Mj8&F-$\"3tL\\YCU!)H@F-7$$\"3!

p!f`^?edgF-$\"36r;&G\"f>1MF-7$$\"3u8UBE\"QEe'F-$\"3e(=d$)eN`'\\F-7$$\"

3)y#R_*yD^a'F-$\"3CcJ/NfFykF-7$$\"3Xd%yMQcHK'F-$\"3]&zs-<aX;(F-7$$\"3]

y9qbmTxfF-$\"39De![\"[prxF-7$$\"3.l2i![hC_&F-$\"357FF(4;0G)F-7$$\"3Io0

Uq63v\\F-$\"3qz)\\$4k[u')F-7$$\"3'RrHw.-zN%F-$\"3Wo`bwJDR*)F-7$$\"3_BX

Uyou*o$F-$\"3y'4HwW)>n!*F-7$$\"3]gNK7z=$*HF-$\"3]<(pS(RE_!*F-7$$\"3Ws#

**Ro5:H#F-$\"3e9FV[-G#*))F-7$$\"3y#R&*GlXnl\"F-$\"3Nl0qLt'eh)F-7$$\"3!

**3'\\lR!e0\"F-$\"3rq\"y)R@p?#)F-7$$\"3CtM+#>5&f]F6$\"3nIFf!RhRr(F-7$$

\"3.*\\eLLoVJ#F0$\"3h4L8,G\\0rF-7$$!3J$>V+\"=P4RF6$\"3!HYuXCq7Q'F-7$$!

3=U[ijHWVqF6$\"3QN:uY?%pd&F-7$$!3ufS7hWji!*F6$\"3<Iu_e\"z.r%F-7$$!3wgK

NPyk)))*F6$\"3Nw\"Qz2z4!QF-7$$!30qiWr)f(Q%*F6$\"3m%>Z#e8:PGF-7$$!3M*y[

x38#\\wF6$\"3#Hi9z(>]s=F-7$$!31j&Q*yWEWXF6$\"3,**3bKC9,$*F67$$!3w%R+I@

/$e=F0$\"3/KsB@[DPKF07$$\"3MX=;2@!)3`F6$!37J\")*Q876(zF67$$\"3MsoKm#y@

=\"F-$!3!y)*)pOPIU:F-7$$\"3M.dc3LR>>F-$!3Si$\\')=)f'=#F-7$$\"3$p6O%4B6

CFF-$!3KoKTZ!Hir#F-7$$\"3r(oRT(=z+OF-$!3OMQ>\\**HIJF-7$$\"3of$ey\"H_.X

F-$!3nN6M%)>H/MF-7$$\"3\"y%**>'p<wS&F-$!3B%R.XsFZ`$F-7$$\"3GJ3(f5%>)G'

F-$!3\")H\\#fGhB_$F-7$$\"3[Q'\\vZH\\-(F-$!3y()p`:<.(R$F-7$$\"3JaYh'oL'

3xF-$!3sz[bPdqqJF-7$$\"3Yv!R[!f`C$)F-$!3ct/%G!4p^GF-7$$\"3aBm_m7If))F-

$!3-s/:#f3/X#F-7$$\"3=<\"p$[J&)\\$*F-$!3UIF[Kvh:>F-7$$\"3vccx)>R%4(*F-

$!3ZKn+$4F@J\"F-7$$\"3_&)*Q+Kc\"G**F-$!37.:9XC_=mF67$$\"37Pn3Do(*****F

-$\"3i4!yi#G@%>\"F07$$\"3ZStEX*)HA**F-$\"3GmrO)GN/)oF67$$\"3#yLziA\"o'
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7$$\"3[feJm![%HmF-$!3$*)f:fqQ+%eF-7$$\"35\"4y$yE/(f'F-$!3a.q+k\"Ge1&F-
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m<HF-$!3CG&zRO*pifF67$$!3+Tygt\\(y!QF-$!3Q\"3JdLgt0\"F-7$$!3*fL0xxs47&

F-$!3+J$p^>UO6#F-7$$!3Y,NR+YLcgF-$!3tl,V;p$QS$F-7$$!3)f#QS(>!=vlF-$!3w
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4$e(3(F-7$$!3#o<'[Lx-DgF-$!3(G6df?zNq(F-7$$!3wsvy:)fOe&F-$!3#o))yLKHRA
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F<\"GTV#F-$!336>lCDsO*)F-7$$!3[\"R<W(4zz<F-$!3s$p*Qv'[*z')F-7$$!3OShQK

7<d6F-$!3=rS$eI4xH)F-7$$!3U4I_%*4r\\eF6$!3S4K4?8=(z(F-7$$!3O_'4[\"Ro`!

)F0$!39Sp$yWS%)=(F-7$$\"3!\\ndS!3V8QF6$!3I[tKM4H,kF-7$$\"3NV_<O7vCsF6$

!3ERo8<2A<bF-7$$\"3=**o$4H2nG*F6$!3#46!*zKp)fXF-7$$\"3ixMu9.(3!**F6$!3

'*\\3`jn.bNF-7$$\"3!HiQp)Q1u\"*F6$!3')fE8F(>Sj#F-7$$\"3XnR1GmSJsF6$!3b
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F-7$$!3#\\Bd2333O)F-$\"3-jN;(Q#oGGF-7$$!3'*H=V*f8e%*)F-$\"3EGlTQnbqBF-
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cij?8\"GF-7$$\"3Q9$\\R(30%*)*F6$\"3yP$Q#pFAvPF-7$$\"3g%)z!Q8.i1*F6$\"3

4FOW(4d\"3ZF-7$$\"3?R`hci%Q)pF6$\"3#o(='o55hf&F-7$$\"3+BwlLorJPF6$\"3A

c:]Qx==kF-7$$!39g9f'3'GDdF0$\"3!e,nO=&>brF-7$$!3PV*p^XP$H`F6$\"3R^\"Gn

W?Gu(F-7$$!3%o()>ae%or5F-$\"32u*\\%>.1L#)F-7$$!3-]`&[tI'e;F-$\"3_'y+mF

*)oh)F-7$$!3S?'y<)>sxAF-$\"3/VpnoEl()))F-7$$!3<=vYbM/0IF-$\"3_(y8.s<P0

*F-7$$!3SA1^U.WEPF-$\"3_=&y9\\JR1*F-7$$!3))*\\iX*G*fT%F-$\"3fybTIZ'3#*

)F-7$$!3]@19j^k[]F-$\"3`'Rm.Nq:j)F-7$$!3QhnpaE4ZbF-$\"3kbzH*=/\"e#)F-7

$$!35*Qx+wUg'fF-$\"3s!y!>(4Muy(F-7$$!3mWybl+;#H'F-$\"3$pQfjx\"eKsF-7$$

!39H)Hdw-V^'F-$\"3x:g#*)[-&3mF-7$$!3$*y&3AuHVg'F-$\"3z!3i8oOS7&F-7$$!3
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;Ch%)!#E$\"3u=\"[6nSGx%!#M-%'COLOURG6&%$RGBG$\"#5!\"\"F(F(-%%VIEWG6$%(
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"Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5." }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "###########################

###########    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(1+t^2)

], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\nevalf(2^(

1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2)-x,(2

+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7$$!3YLLL
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W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$!3smlaxv
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-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)y`39%F-7

$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl%F-7$$!3
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f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-7$$!3ndm

mT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$!3%\\mmT

g=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3g***\\7y

Q16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7$$!3vDML
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e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb$\\O'[

I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ`%[$zB

F-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H*Qyu@F

-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=d#G.?F

-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-F$6$7e

n7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$!3%GLb

$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6P$F17$

FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3C?$p)z

+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$Gf\"F1

7$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7$Fjp$!

3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$\"3%)

\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3O^'))

\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G_$pFu

>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>F17$F

ew$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$Fix$\"

3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"3l))

\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3b*=)

44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3oh3]

Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3fTNk*

f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r6\\!

\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>yu?$

>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_%e8j

WF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFcalFfa

l-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}

{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7\\o

7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7$$!

3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3uY\"

RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>31N

\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4v#F

*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!3C?

$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3uly&y

>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5_I

\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$oF*

7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>7$

$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$$!

3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*7$

$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!3q

Aiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3=Y

&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3q_

GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3cK#

fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$\"3

Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$$\"

3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$\"3

**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7$$

\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$$

\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&QtL

]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!H

m#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=)

44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)y

bs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_$

pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fTN

k*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3R

:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 58 "#restart:with(VectorCalculus):\n#SetCoordinates( 'p

olar' );" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "#ArcLength( <sin(3*t), \+

t>,t=0..Pi/3 ) ;" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 385 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\nI3:=\nplot(-x/2, x=-2..1,y=-1..1.5,c

olor=blue):\nI4:=\nplot(-x*2, x=-2..1,y=-1..1.5,color=magenta):\ndispl

ay(I1,I2, I3, I4);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 

484 484 {PLOTDATA 2 "6(-%'CURVESG6ibl7$7$$!3i************z:!#<$\"3[r\"

*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354++++++lF-7$F.7$$!3)o5]m2wFe\"F*$

\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"3K4+++++]nF-F47$F:7$$!3ABJP)\\G

fe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve\"F*$\"3a4++++++qF-F@7$FF7$$!3u

utP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e'pJP@t&)e\"F*$\"3)3,+++++D(F-FL

7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(

F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!

31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7

$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-7$7$$!35Lq2$[^Ve\"F*$\"3U5+++++

+!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$

\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e\"F*$\"3!378#Q>(4D)F-7$7$F($\"3I

k+,R1)fD)F-Fjq7$7$$!3Q************\\:F*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`

:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\

d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$

$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$

fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fgt7$7$$!3QLzU;zCt:F*F`u7$$!3SliSC

n8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F

`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++

])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^lt9`')F-7$7$$!3W$H-bgs\\c\"F*$\"3

56+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fhw7$$!3_H&eih'3h:F*$\"33%4@)o%)QU

))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"

3^>XEKxxC!*F-7$7$$!3#)************\\:F*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d**

**********>:F*$\"3#fCq$pK'eM%F-7$$!3S90\"\\o)=E:F*$\"3)y++++++]%F-7$F[

z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!3zY@fKc%e`\"F*$\"353+++++]ZF-Faz

7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a

3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g************\\:F*$\"39@9]#py49&F-7

$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]

#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$

7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM

+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![\"e;\"HeK_*F-F`^l7$7$$!3c*******

******[\"F*$\"3.b56:&oVq$F-7$$!37uXup6@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$

\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/

:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H1/:F*$\"3W2++++++SF-7$$!3@,J#)>_

+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$

7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3u

YU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=/

/,;$y*F-7$7$$!3y*************[\"F*$\"33tpfhMz<)*F-Febl7$7$$!3_********

****f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y

#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f)y9F*$\"3)p++++++]$F-F\\dl7$Fbdl

Fj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv.**F-7$7$$!3E\\*)y+b;l9F*$\"35,+

+++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3

mIDL+\"F*Feel7$7$$!3r************H9F*$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F

*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fgfl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF

-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL

+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*7$7$$!3\\************H9F*$\"3Cgd=

8D1>5F*F]hl7$7$$!3Y*************R\"F*$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F

*$\"351++++++DF-7$7$$!3:yejq85<9F*Fail7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F

*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0

KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumTq\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*

Fhjl7$7$$!3W************p8F*$\"3SvH34a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0+

+++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*

$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q

\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>78R!R5F*F]]m7$7$$!3T************R

8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m

7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3

R************48F*$\"3oVK))*eg3E\"F-7$$!3()R\"o!))\\VM8F*$\"3/1++++++:F

-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL

\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#3W[5F*F_`m7$7$$!3O************z

7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$\"351+++++]7F-7$7$$!3nA\\'=%eq38
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S*)=@F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*

$!3)Q'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)**********

**R%F*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)

4kzlc,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*

$!35)e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:

u]F*Fcp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*Fe

qFg]l7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$

!3YI;2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/Y

S'F*7$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)****

********z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep

\"Q'F*$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjW

om(oWvF*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!

3S+++++++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGB

GF7F7F7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "plot(-x^3-  x^2 , x

=-1..1,color=red);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6#7U7$$!\"\"\"\"!$F*F*7$$!3ommm;p0k&*!#=$!3)f

\\b'HIi()R!#>7$$!3wKL$3<XZ=*F/$!3-ouD^DXxoF27$$!3mmmmT%p\"e()F/$!3Z$)[

Aft_D&*F27$$!3:mmm\"4m(G$)F/$!3/lnw'H2$f6F/7$$!3\"QLL3i.9!zF/$!38:?p^%

*>58F/7$$!3\"ommT!R=0vF/$!3Q&)yYdYF09F/7$$!3u****\\P8#\\4(F/$!3MN3FZeN

i9F/7$$!3+nm;/siqmF/$!3q3XF7*z9[\"F/7$$!3[++](y$pZiF/$!3o(=#*=6jYY\"F/

7$$!33LLL$yaE\"eF/$!3c)zQ/ZwZT\"F/7$$!3hmmm\">s%HaF/$!3Q5l!Re`tM\"F/7$

$!3Q+++]$*4)*\\F/$!3YR^%plC&\\7F/7$$!39+++]_&\\c%F/$!3vobe)**)fK6F/7$$

!31+++]1aZTF/$!3*=9Ch_Xn+\"F/7$$!3umm;/#)[oPF/$!3)f2e7c$o\\))F27$$!3hL

LL$=exJ$F/$!3?\")4d=1\\btF27$$!3*RLLLtIf$HF/$!39a,q1#3!*3'F27$$!3]++]P

Yx\"\\#F/$!3]hX)>r7=m%F27$$!3EMLLL7i)4#F/$!3#*)=J>*R$*zMF27$$!3c****\\

P'psm\"F/$!3tPJmBCK;BF27$$!3')****\\74_c7F/$!3e+YA_'f/Q\"F27$$!3)3LLL3

x%z#)F2$!3uG?ap!=uG'!#?7$$!3KMLL3s$QM%F2$!3.*4@^kG\\!=Ffr7$$!3]^omm;zr

)*!#@$!3<v$oey1ct*!#C7$$\"3%pJL$ezw5VF2$!3gbxpMyPQ>Ffr7$$\"3s*)***\\PQ

#\\\")F2$!3W#*)H8B+A=(Ffr7$$\"3GKLLe\"*[H7F/$!3]sD.J&)\\(p\"F27$$\"3I*

******pvxl\"F/$!3FOi%*\\N\"Q?$F27$$\"3#z****\\_qn2#F/$!35c?'z\">o3_F27

$$\"3U)***\\i&p@[#F/$!3s;<>V:Z!p(F27$$\"3B)****\\2'HKHF/$!3!=V+zSl>6\"

F/7$$\"3ElmmmZvOLF/$!3KWlXc_!\\[\"F/7$$\"3i******\\2goPF/$!3kj9p!4la&>

F/7$$\"3UKL$eR<*fTF/$!3yPsU\\8O]CF/7$$\"3m******\\)Hxe%F/$!3_kFx%==.2$

F/7$$\"3ckm;H!o-*\\F/$!3dm%Q'>F*Ht$F/7$$\"3y)***\\7k.6aF/$!3cSm#[!fC7X

F/7$$\"3#emmmT9C#eF/$!3uP\"4X7zQO&F/7$$\"33****\\i!*3`iF/$!3%HD]pJS^N'

F/7$$\"3%QLLL$*zym'F/$!3/Zy!oAV1T(F/7$$\"3wKLL3N1#4(F/$!3s%\\*pNv&of)F

/7$$\"3Nmm;HYt7vF/$!3/,TicVR%))*F/7$$\"3Y*******p(G**yF/$!3)30p(4J*o6

\"!#<7$$\"3]mmmT6KU$)F/$!3#>kBVS@lF\"Fby7$$\"3fKLLLbdQ()F/$!3]H\"[fEG4

V\"Fby7$$\"3[++]i`1h\"*F/$!3YY-f#o%43;Fby7$$\"3Y++++PDj$*F/$!3-^t(y^'e

(p\"Fby7$$\"3W++]P?Wl&*F/$!37<YY\"e#>!z\"Fby7$$\"3A++v=5s#y*F/$!3)y=Gy

lQK*=Fby7$$\"\"\"F*$!\"#F*-%'COLOURG6&%$RGBG$\"*++++\"!\")F+F+-%+AXESL

ABELSG6$Q\"x6\"Q!Fa\\l-%%VIEWG6$;F(Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 6 1 

4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 40 "

plot(y^3 +y^2 + y, y=-1..1,color=blue);\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6#7S7$$!\"\"\"\"!F(7$$!

3ommm;p0k&*!#=$!33<6q8YHl\"*F.7$$!3wKL$3<XZ=*F.$!3%fe2d\"***p\\)F.7$$!

3mmmmT%p\"e()F.$!3KyTu0nh0yF.7$$!3:mmm\"4m(G$)F.$!37,***[ze%prF.7$$!3

\"QLL3i.9!zF.$!37=89pT?\"f'F.7$$!3\"ommT!R=0vF.$!3U\"y)pY#4**4'F.7$$!3

u****\\P8#\\4(F.$!3Uk\"H-\\lDj&F.7$$!3+nm;/siqmF.$!3sd@*=HZ\"*=&F.7$$!

3[++](y$pZiF.$!3#G\"ygv1.$y%F.7$$!33LLL$yaE\"eF.$!3AMX*GJyyR%F.7$$!3hm

mm\">s%HaF.$!3Ac,w2'=@3%F.7$$!3Q+++]$*4)*\\F.$!3!3'[0$pu&[PF.7$$!39+++

]_&\\c%F.$!3CJWT^iNKMF.7$$!31+++]1aZTF.$!3-ee(Q7&zSJF.7$$!3umm;/#)[oPF

.$!39f3/[)>N)GF.7$$!3hLLL$=exJ$F.$!3]NiZ@\"4Ae#F.7$$!3*RLLLtIf$HF.$!3r

=Lm7*HqK#F.7$$!3]++]PYx\"\\#F.$!3NW:ImLfD?F.7$$!3EMLLL7i)4#F.$!3Q:-9My

i]<F.7$$!3c****\\P'psm\"F.$!3%foL^RPcV\"F.7$$!3')****\\74_c7F.$!3))RvF

Z\\Z=6F.7$$!3)3LLL3x%z#)!#>$!35G\"zjFN2l(Fbr7$$!3KMLL3s$QM%Fbr$!3MC7#Q

MWL;%Fbr7$$!3]^omm;zr)*!#@$!3E#)4))fg0i)*F]s7$$\"3%pJL$ezw5VFbr$\"3G#4

.=u0Y]%Fbr7$$\"3s*)***\\PQ#\\\")Fbr$\"3mzH8)Reu'))Fbr7$$\"3GKLLe\"*[H7

F.$\"3k*eO9,R#*R\"F.7$$\"3I*******pvxl\"F.$\"3%Gi%*\\0d\"y>F.7$$\"3#z*

***\\_qn2#F.$\"3Q.iz;(Qwf#F.7$$\"3U)***\\i&p@[#F.$\"3Cq\">or;7D$F.7$$

\"3B)****\\2'HKHF.$\"3vH/!H[hU/%F.7$$\"3ElmmmZvOLF.$\"3&)4K7B+m@[F.7$$

\"3i******\\2goPF.$\"3^j9pSe1CdF.7$$\"3UKL$eR<*fTF.$\"3Yq0EX(y-h'F.7$$

\"3m******\\)Hxe%F.$\"3=kFxM![!ewF.7$$\"3ckm;H!o-*\\F.$\"3eI^!)[2EB()F

.7$$\"3y)***\\7k.6aF.$\"3NRmK<BGB**F.7$$\"3#emmmT9C#eF.$\"3Z!e<TNH'=6!

#<7$$\"33****\\i!*3`iF.$\"3KD]%z$H#3E\"Ffw7$$\"3%QLLL$*zym'F.$\"34=T,;

B&yS\"Ffw7$$\"3wKLL3N1#4(F.$\"3'GG.W5#*)o:Ffw7$$\"3Nmm;HYt7vF.$\"3&o2z

&)*GrR<Ffw7$$\"3Y*******p(G**yF.$\"3#30p(z=#o!>Ffw7$$\"3]mmmT6KU$)F.$

\"3M3.\\=Nv5@Ffw7$$\"3fKLLLbdQ()F.$\"3)HY\"G>ey/BFfw7$$\"3[++]i`1h\"*F

.$\"3^Y-%)=7?CDFfw7$$\"3W++]P?Wl&*F.$\"3=<Y@&yOnu#Ffw7$$\"\"\"F*$\"\"$

F*-%'COLOURG6&%$RGBG$F*F*F][l$\"*++++\"!\")-%+AXESLABELSG6$Q\"y6\"Q!Fe

[l-%%VIEWG6$;F(Fez%(DEFAULTG" 1 2 0 1 10 0 2 6 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 50 "plot([x^3 + x^2 , -x^3 - x^2 - x, ], x=-1.5..1.5);" }

}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6$7S7

$$!3++++++++:!#<$!3+++++++D6F*7$$!3&*****\\P&3YV\"F*$!3192$o]&oW*)!#=7

$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31++D;as88F*$!3f!ynF'o]9aF27$$!3#

****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'***\\7V0@&=\"F*$!3JLF@3qp,EF27$

$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'***\\i+#QU1\"F*$!3]@i3Qvjvs!#>7

$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!3;++D\"oS:P*F2$\"3;w%*>cE\\>bF

Q7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ7$$!3#*****\\(G3U9)F2$\"3*))Gv

T\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"H#p.UNy19F27$$!3?+++vGVZoF2$\"

3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iGQ1`i9F27$$!37++D1Bt_cF2$\"3Yy%

=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<Ub@8W7F27$$!3()*******4'*QS%F2

$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'[LXf&[()FQ7$$!3'3+++&=$z9$F2$

\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv@ImK!p%FQ7$$!3C***\\(o8y%)=F2

$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3E8#pZ,>3N\"FQ7$$!3O!***\\7ev:

lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$\"3]aAuW#H%*=#!#B7$$\"3i(***

\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&QA7F2$\"3U,C`4\"zon\"FQ7$$\"

3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$

$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3')***\\PMaKs$F2$\"3jXXT+IS->F

27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$\"3*y*****\\@80]F2$\"3+dEf[y)

*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27$$\"3j)**\\P4w)RiF2$\"3a!H\\5

(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF27$$\"3'z**\\P/-a[(F2$\"3['*4

&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!\\$>\"F*7$$\"3s)****\\i@Ot)F2$

\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"3p#p0_As\\q\"F*7$$\"3>+++!*>=+

5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7

\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"

[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F*$\"3I.v6'\\-.(RF*7$$\"31+]P/)f

TP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V\"F*$\"3e'R**p/^D,&F*7$$\"3+++++

+++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S

7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn

_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3Iti%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F

*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"

3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y

#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$

F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$

\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F27$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3

keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fes$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2

!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>cUexeKF27$Fit$!3#*eCzbh(yQ%F27$F

^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$Fhu$!3MaEf)**>Tw)F27$F]v$!3%zBj

\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#

G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`

x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$Fjx$!37&[Um**Hz#QF*7$F_y$!3g@w3

1:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E))3\"G&F*7$F^z$!3I8r8u<KdeF*7$

Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F][l6&F_[lFc[lF`[lFc[l-%+AXESLAB

ELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 155 "###########################

#####################\n#Rep\350re de Frenet\nrestart;F:=x*(y + x) + 2*

x^3 + x^4 + y^4;Fx:=diff(F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 

438 "\n with(plots):b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black \+

, numpoints=10000):\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y

=y0]);\nFy0:=eval( Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := \+

arrow(<x0,y0>, <-Fy0/l0,Fx0/l0>, length=[1],width=[0.01, relative], he

ad_length=[0.1, relative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l

0,-Fy0/l0>,length=[1],width=[0.01,relative], color=blue):\n\ndisplay(b

0, b1, b2, scaling=CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"FG,**&%\"xG\"\"\",&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F

(*$)F*F1F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&

\"\"#F'%\"xGF'F'*&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x0G!\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, th

e name changecoords has been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%$Fx0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 

"" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q****

********f:!#<$\"3)=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7

$$!33kz6()ynk:F*$\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-

F47$F:7$$!3W3#z?z?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7+++++

+kF-F@7$FF7$$!3m>\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F

*$\"3q7++++++oF-FL7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O

9#p\")e\"F*$\"318++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7

$$!37^p#eSXxe\"F*$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`

yF-7$7$$!31\\!*=@/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3

'=@XBVq'*>)F-7$7$$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"

ed\"F*$\"379++++++%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qE

Aj:F*$\"3Y9++++++))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3

g************f:F*$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q

?cShM%F-7$$!3-wH^x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-v

w;eNWF-7$7$$!3)=T)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"

3sasVHsVp]F-7$7$$!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fi

r7$$!3Yezj\"[M([:F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++

?*F-Fdu7$7$F[v$\"3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$

$!3d************>:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_

12>\"pU^$F-7$$!3UuRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!

3kM)=$p([%)[\"F*$\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-

F]x7$Fcx7$FjvFbs7$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr

7:F*$\"3=:++++++'*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?

x<Qy:vb(*F-7$7$F`w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;

O&H6I$GF-7$$!37OI/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F

`z7$$!3uoF$f'eot9F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F

*Fc[l7$Fi[l7$$!3Oz!\\%Q&o)[9F*$\"3U\"3\\%Q&o)35F*7$7$Fez$\"3V@6%o^OP,

\"F*F_\\l7$7$$!3Y*************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$

\"3o7++++++CF-7$F^]l7$$!3ZMZ`w6^K9F*$\"3KjtMl<6DFF-7$7$$!3dJ!Ra:1xV\"F

*$\"3Y7++++++GF-Fd]l7$Fj]lFdz7$7$Fez$\"3l@6%o^OP,\"F*7$$!3qiwa%\\&e@9F

*$\"3ckwa%\\&e@5F*7$7$Fj\\l$\"3)Q<^!\\MNI5F*Fd^l7$7$$!3U************f8

F*$\"3E?(*ppmLq<F-7$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7+++++

+?F-Fi\\l7$Fj^l7$$!33cfhIic#R\"F*$\"3?efhIicK5F*7$7$$!3U3Id)*p)fO\"F*$

\"3f,+++++S5F*F]`l7$Fc`l7$$!3a)o_6@e6O\"F*$\"3Z!p_6@e6/\"F*7$7$F__l$\"

3'*eit[\">9/\"F*Fi`l7$7$$!3S************>8F*$\"3Cf#)=ZBca8F-7$$!3A&>hx

W5MM\"F*$\"3_7++++++;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*

7$7$Fdal$\"3W\"))f*)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-

7$$!3\\\"=;,r'3-8F*$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal

$\"3A\"))f*)*e6Z5F*7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3a

G([WyN%\\5F*F[dl7$7$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:

D\"F*$\"3qB,+++++!)Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\

7F*$\"3]Glk;^0\\5F*7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F

*$\"3s,Ez0())=!fFjdl7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$

F[fl7$$!3/KFxS7I17F*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!

3E************f6F*$\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFj

dl7$7$F[hl$\"3IC,+++++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$

7$Ffgl$\"3d6Mnf2eS5F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjd

l7$7$$!3A************>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F

*7$$!3US))es\"ym:\"F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC

>J()!#?7$7$$!3=************z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<

8L56F*$\"30r-C<8LI5F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C

\"pFgjl7$$!35\\3\"=vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*

$\"3WC=I1C5k;FgjlF\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$

\"3vodZ>\"ol,\"F*7$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27**************

*F*$\"3l'[&*[6B^B\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]

m7$$!3\"H?AAAAUh*F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s

#oS-h`\"FgjlFa^m7$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m

$\"3S>s#oS-h`\"Fgjl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!******

******>*F-$\"37ff\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y

;3T4qi(*F-7$7$F]`m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$

$!3cPQG1a([!*)F-$\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@H

n7FjdlF`am7$7$Fgam$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"*

***********>*F-Fj`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$

!3q*)***********R)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3

Etj]@'3Q[*F-7$7$F^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!

3w%z9l*>%*[#)F-$\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"

[?gD+KFjdlF`dm7$7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7

$7$Fgdm$\"3])o\"[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$

Qzr>mVRs(F-F]hlFgem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<Rl

yUFjdl7$7$$!3)*))***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p

5F*oUzF-$\"3%4>p5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)*****

******f(F-$\"33vwzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k

))***********>(F-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3

eUs+wsIjsF-$\"3O8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3

]v\"f`j&euhFjdl7$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$

!3uE]D$G@w6(F-$\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F

-Fbjm7$7$Fijm$\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!

3m<yu6\"*='['F-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3

pi/pED49#)Fjdl7$7$$!3#z)***********R'F-$\"3()4x%>*zw-$)FjdlF^\\n7$7$Fe

\\n$\"3WIH0%QeZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$

7$Fe\\n$\"3[3x%>*zw-$)Fjdl7$$!3y,8f2LL;hF-$\"3!*eK\"f2LL;*Fjdl7$7$$!3c

()************fF-$\"3:#*>y7^/='*FjdlFh]n7$7$Fe\\n$\"3LHH0%QeZJ)F-7$$!3

u9Hux@v&>'F-$\"3'4%Hux@v&>)F-7$7$F_^n$\"3?Rd8KAmz!)F-Fg^n7$F^^n7$$!30x

'3Ey%o6eF-$\"3P,(3Ey%o65F-7$7$$!3A()***********f&F-$\"3-*z9RgBq3\"F-Fa

_n7$7$Fh_n$\"3\"Qo6du<M$yF-7$$!3]%*\\b$*[=aeF-Fcp7$F``n7$F_^n$\"35Qd8K

Amz!)F-7$Fg_n7$$!31:)eyJRq]&F-$\"3-S)eyJRq5\"F-7$7$$!3@FQ$pYLn?&F-Facl

Fh`n7$7$$!3LGQ$pYLn?&F-Facl7$$!3?Kh<:w^,_F-$\"3@eh<:w^,7F-7$7$$!3%o)**

*********>&F-$\"3#Q<Zv?8@?\"F-Fean7$7$F\\bn$\"3c/>Nx%\\Mf(F-7$$!3zPW/6

w-4_F-Fgo7$FdbnF]`n7$7$F\\bn$\"3'R<Zv?8@?\"F-7$$!3)ppE:!e/y[F-$\"3kAn_

,e/y7F-7$7$$!31()***********z%F-$\"3_dm&Qf#o/8F-F\\cn7$7$F\\bn$\"3m0>N

x%\\Mf(F-7$$!3%z5Qw_06=&F-$\"3]M\"Qw_06e(F-7$7$$!3]')***********z%F-$

\"3T?5d)*y\\FtF-F[dn7$Fbcn7$$!3)owyyyyya%F-$\"31#zyyyyyM\"F-7$7$$!3C()

***********R%F-$\"3_g$GV8t$*Q\"F-Fgdn7$7$$!3!y)***********R%F-$\"3A&=-

'4qTkqF-7$$!3erm6_U'fe%F-F[o7$Fhen7$FccnFddn7$F]en7$$!3c>G^9[B3UF-$\"3

#[%G^9[B39F-7$7$$!3!p)************RF-$\"3?[-e8pC_9F-F^fn7$7$F^enFfen7$

$!3/@y?vTr<SF-$\"3RZy?vTr<oF-7$7$$!3Y()************RF-$\"3!)=15MV-1oF-

F[gn7$7$Fbgn$\"3[[-e8pC_9F-7$$!3ax*Gr:)*[&QF-$\"3g-!Hr:)*[X\"F-7$7$$!3

k()***********f$F-$\"3wJu\"45@$*[\"F-Fjgn7$7$Fahn$\"3vJ4>\\sk?lF-7$$!3

]\"z,jci'*)RF-FU7$FihnFagn7$F`hn7$$!3-]n$yfw8[$F-$\"3!\\xOyfw8[\"F-7$7

$$!3'y)***********>$F-$\"3CFO5g)Ql\\\"F-F^in7$7$Fein$\"39'z#H=<FPiF-7$

$!3`4ka^]$yS$F-FI7$F]jn7$Fahn$\"3kI4>\\sk?lF-7$Fdin7$$!3w-N#)eqkxIF-$

\"3UFN#)eqkx9F-7$7$$!3/))***********z#F-$\"3[%G9dG9(p9F-Fejn7$7$F\\[o$

\"3s#)Qv\"*=FbfF-7$$!3S4')*oos=&GF-F=7$Fd[oFjin7$F[[o7$$!3znhO%RK(GEF-

$\"3E#>mVRK(G9F-7$7$$!3)z)***********R#F-$\"3wx&>/e>WS\"F-Fi[o7$Fa[o7$

$!3s%e/Zf)e@EF-$\"3l3Yq%f)e@eF-7$7$F`\\o$\"3UO7sh\"[9l&F-Fe\\o7$7$F`\\

o$\"3/y&>/e>WS\"F-7$$!3aWGhCu2:@F-$\"3\")oGhCu2:8F-7$7$$!3)y)*********

***>F-$\"3%yJfN\")GdH\"F-Fb]o7$7$Fi]o$\"30k=Q\"fuEK&F-7$$!3wUAnecOCBF-

F17$Fa^oF[]o7$7$$!3#y)***********f\"F-$\"3bdi&)4'p.9\"F-7$$!3OU,_wy#et

\"F-Facl7$F[_oFh]o7$7$Fg^o$\"3?n&H\\:fe'\\F-7$$!3:%3^M_[1%=F-F_u7$Fc_o

F^^o7$Ff^o7$$!3Gcs[K))e_9F-$\"3!4G([K))e_5F-7$7$$!3u()***********>\"F-

$\"35X!f`j&eu$*FjdlFh_o7$7$F_`o$\"3O=&3iz7Vb%F-7$$!396+++++;9F-Fct7$Fg

`oF`_o7$7$$!3mw)***********zFjdl$\"3e;=*f;(43oFjdl7$$!3Kd)ooooo[*FjdlF

^el7$FaaoF^`o7$7$F]ao$\"3)oQ^FP'HXSF-7$$!3A*G?cx.&f5F-Fgs7$7$$!33*G?cx

.&f5F-FgsFd`o7$7$$!3)e()***********RFjdl$\"3e)e2Bp2Bp$Fjdl7$$!3C1Qdlg$

)4UFjdlF]hl7$7$$!3b0Qdlg$)4UFjdl$\"3!H7++++++%FjdlF\\ao7$7$$!3ew)*****

******RFjdl$\"3shg#yM/8F$F-7$$!3))>;pb&Q0[&FjdlF[x7$Feco7$$!3!o%=s<M()

*=(Fjdl$\"3v3AxTt)*=RF-7$7$$!3kL&=.N&)Qn(FjdlFfxFico7$F_doFfao7$7$Fh]m

Fh]m7$FacoFdbo7$Fddo7$$!3S\\(fiIlK;)!#@F]hl7$7$$!37?(fiIlK;)FjdoF]hl7$

$!35,`SJF!)pg!#A$\"3G_;t-)pg+%Fjdl7$7$$!3yAZVh*[b\\*FjdoFj[nF_eo7$7$$!

3qMZVh*[b\\*FjdoF^el7$$!3Oo&Rut&Q'=&Fjdo$\"3)Gkut&Q'=0)Fjdl7$7$$!39@^%

zKEU\\#FgjlFaclF]fo7$7$$!3)*=^%zKEU\\#FgjlFacl7$$!3YPh]Nr[_=Fgjl$\"39'

3b8([_=7F-7$7$$!3/4dCA`CA`Fgjl$\"3!G,+++++g\"F-Fjfo7$7$$!3^7dCA`CA`Fgj

lF[bl7$$!3g)GAkqZsp%Fgjl$\"3sZU1xC(pk\"F-7$7$$!3E\\*f?vnx!)*FgjlFj_lFi

go7$7$$!3*4&*f?vnx!)*FgjlFj_l7$$!3U#=TFQ9!))**Fgjl$\"3)pVFQ9!))*4#F-7$

7$$!3&z3h8KqKj\"FjdlFa]lFfho7$7$$!3I)3h8KqKj\"FjdlFa]l7$$!3M4^EphFC>Fj

dl$\"3)e`EphFCf#F-7$7$$!3-ar2$pL!GDFjdlF]^lFcio7$7$$!3Par2$pL!GDFjdlF]

^l7$$!39c*\\g\"yB>NFjdl$\"3'*>]g\"yB>:$F-7$7$$!3wc;q/eV.PFjdlF\\[lF`jo

7$7$Fgjo$\"3s6++++++KF-F`co7$7$Fahl$!3)pK\"R<_c\\KF-7$$\"3;wNJ\"=%3*y$

FjdlFein7$Fa[p7$$\"3shr.Q+5`OFjdl$!3)=p.Q+5`;$F-7$7$$\"3+%3(H*Rxjf#Fjd

lF\\[oFe[p7$7$$\"3O%3(H*Rxjf#FjdlF\\[o7$$\"3YlO&*zzX)*>Fjdl$!35U`*zzX)

*f#F-7$7$$\"3M_y(>3-ko\"FjdlF`\\oFb\\p7$7$$\"3)>&y(>3-ko\"Fjdl$!3q()**

*********R#F-7$$\"3_'[0*3iOS5Fjdl$!3BC0*3iOS5#F-7$7$$\"3.Z(fk#[#3-\"Fj

dlFi]oFa]p7$7$$\"3'oufk#[#3-\"Fjdl$!3g()************>F-7$$\"3E4m2Bp2B

\\Fgjl$!3YT2Bp2B\\;F-7$7$$\"3&*e)=x3NSh&FgjlFg^oF`^p7$7$$\"3Ui)=x3NSh&

FgjlFg^o7$$\"3-)Q!)z;F['>Fgjl$!3Nz(z;F['>7F-7$7$$\"3,OJcw=D-FFgjlF_`oF

]_p7$7$$\"3vPJcw=D-FFgjl$!3'y)***********>\"F-7$$\"3'R*32x*QPk&Fjdo$!3

Oh/x*QPk0)Fjdl7$7$$\"3P4eRyD)\\6\"FgjlF]aoF\\`p7$7$$\"3*3\"eRyD)\\6\"F

gjl$!31y)***********zFjdl7$$\"3-6ofi]jbrFbeo$!3n\\B1Nc:2SFjdl7$7$F]hl$

!33Evb1O)4M%FjdlF[ap7$7$F^el$!34FV8aN)R#RF-7$$\"3'yf&3YW([!fFjdlFahn7$

Fhap7$F]hlF_[p7$7$F^el$!3oQ95[yAe%*Fjdl7$$\"3q>`aaaaaiFjdlF]ao7$FabpFa

ap7$7$Facl$!3vUqp#pu\\C%F-7$$\"3EooT#fD')y)FjdlFbgn7$FibpFeap7$7$Facl$

!3gsB)eqkdb\"F-7$$\"3GcK]C8!)H$*FjdlF_`o7$FacpF^bp7$7$$\"3e7++++++7F-$

!3IVqp#pu\\C%F-7$$\"3[V,.Tgw&\\\"F-$!3%z6I5/mdH%F-7$7$F[bl$!37N-*[Lj%)

G%F-F[dp7$7$F[bl$!33LW'=ridM#F-7$$\"37s(eLw+pS\"F-Fi]o7$Fhdp7$$\"3/nYf

#*)4DC\"F-$!39UYf#*)4Dk\"F-7$7$$\"3e\\?G^?G>7F-Fg^oF\\ep7$FbepF^cp7$Fa

dp7$$\"3E(4tNm%HV<F-$!3>sIdjYHVTF-7$7$$\"3G_cj'4X5#=F-FbgnFgep7$F]fp7$

$\"3o-bfp%fg'=F-$!3_xafp%fg'QF-7$7$$\"3#R%zd'H%\\!*=F-$!33()**********

*f$F-Fafp7$7$FhfpFahn7$$\"3Ubw7-<O*)=F-$!3?Iw7-<O*[$F-7$7$$\"3h;j^)\\O

@%=F-FeinF^gp7$Fdgp7$$\"3x;rGI@!H!=F-$!3u\"4(GI@!H+$F-7$7$$\"3\"GSKB>e

2u\"F-F\\[oFhgp7$F^hp7$$\"3y'3R!G$*HI;F-$!3^i!R!G$*HICF-7$7$$\"3>#4#=%

>Q(=;F-F`\\oFbhp7$FhhpFedp-%'COLOURG6&%$RGBG\"\"!F`ipF`ip-%)POLYGONSG6

&7&7$$!+7')=%)**!#5$\"+;Mu/5!\"*7$$!+R6e,5F[jp$\"+Nec_**Fhip7$$!+2hRb=

F[jp$\"+t:')z7F[jp7$$!+HQB_=F[jp$\"+0%[$*G\"F[jp7%7$$!+Ys(p&=F[jp$\"+c

\"=^F\"F[jp7$$!+)H$o[>F[jp$\"+mxA;8F[jp7$$!+!p_1&=F[jp$\"+A=4%H\"F[jp-

%&STYLEG6#%,PATCHNOGRIDG-F]ip6&F_ip$\"*++++\"!\")$F`ipF`ipFd\\q-F$6#7*

FeipF\\jpFajpF\\[qFa[qFf[qFfjpFeip-Fbip6&7&7$$!+;Mu/5F[jp$\"+R6e,5F[jp

7$$!+Nec_**Fhip$\"+7')=%)**Fhip7$$!+'zQ#[7F[jp$\"+IAs%R#Fhip7$$!+Hcsd7

F[jp$\"+5]MECFhip7%7$$!+!Q&\\V7F[jp$\"+S3\"*yBFhip7$$!+mxA;8F[jp$\"*?q

;8&Fhip7$$!+Y!pCE\"F[jp$\"++k:UCFhipF[\\q-F]ip6&F_ipFd\\qFd\\qFa\\q-F$

6#7*F[]qF`]qFe]qF`^qFe^qFj^qFj]qF[]q-%(SCALINGG6#%,CONSTRAINEDG-%+AXES

LABELSG6$%\"xG%\"yG" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 163 "###########################

###########    Exercice 8.\n#la n\351phro\357de\nrestart:\nwith(plots)

:plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=magen

ta);\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords \+

has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6&-%'CURVESG6#7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!#=7$$!3[

H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-7$$!3WF]

t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$!3^$H-\"

pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4N!#@7$$!

3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^FN7$$!3a8

$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$!3;,jAjp

K:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV$4Hq]EF*

$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#GF*$!3=B,

FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$QN/\"*Hj

6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[Q\\KF*7$

$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF*7$$!3]S

>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3[;@8\"*=

**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3i/%Qt[,6

4$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373LBd^xr))F

-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI[F4*=F*$

!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)\\hRd#F*$

!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3OVDGF*$!3c

g:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-FF*$!3#)f

sVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*$!3Cm%yV9

Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*$\"37ndsP

o9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*y@F*$\"3i

37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G=1X:DF*$

\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#z(pFF*$

\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y@)f<\"y

2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3\"3ph;DN

(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3Ad4**e\\[

,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"3P00ZV!y

p.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3#=%GK+r!

=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$!3)[E$eI

W'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*7$$!3sHg

!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$!31B#)R&

\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF*7$$!3w

\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$$!3gQ,f

Mg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3=$p5Chh

U#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7jK>^MFF

*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/0tJ.CF*

$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!4#F*$\"

3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl+?F*$!3

oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*$!3tj[o

LEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!4Q,cA^&

GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f))F-7$$

!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"F*7$$!3

%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$$!3wgHL

!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a\\X$H/c

Y\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z-b))F-$

!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF-$!3ol8

+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$!3!\\n7

x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-$!31;.7

01A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!3LSm-zn

f,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'>\\!HRI

F*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%R3#F*7$

$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]%=\"F*7

$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=bT_F-7$

$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF%F=7$$

\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF=7$$\"

3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F-7$$\"

3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$$\"3In

'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*7$$\"3

qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$\"3mwf

F&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$\"3W]p

lLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$\"3U]j

U1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$\"3$pB

1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3amv5ZD'

f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3DL<cc6

\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwfGa1<`;

F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=#>e_CF

*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>e8kA!G

F*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)yKnFF*

$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig))oX#F

*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED@F*$\"

3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,+#F*$

\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F*$!3m

Yz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!3%GtU

yS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0j\\(4

z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"yRcR)3

v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1+=nCF

*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*7$$!3

kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$!3hw1

@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3aksftY

,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_md\"F-

$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^(F-$!

38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28F*$!3

!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!3W0d#

feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+$Hpy!

4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'RwQ](

\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!f/(o

\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#fAT

\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>kd<

G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F*$

\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*$

\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*$

\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv#

F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF*

$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R\"

F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-)H

fF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!=F

=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!*f

F-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA\"F

*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx\"F*

$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F*$\"

3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-MWEF*

$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF*$\"

3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*$\"3

\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*$\"3

oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$\"3[&

*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$\"3O.

h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!3$=UW

8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&Qzy+'

F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-7$F($

!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG$\"*++++\"!\"

)$\"\"!F_boF[bo-%%VIEWG6$%(DEFAULTGFcbo" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 130 "x:=simplify((3*cos(t) - cos(3*t)));\ny:=simplify((

3*sin(t) - sin(3*t)));\nsimplify((3*cos(t) - cos(3*t))^2+(3*sin(t) - s

in(3*t))^2);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,$*(\"\"#\"\"\"-

%$cosG6#%#t|irGF(,&\"\"$!\"\"*&F'F()F)F'F(F(F(F/" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"yG,$*&\"\"%\"\"\")-%$sinG6#%#t|irG\"\"$F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"#7\"\"\")-%$cosG6#%#t|irG\"\"#F&

!\"\"\"#;F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 167 "with(plots)

:p1:=plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=m

agenta):\np2:=polarplot([sqrt(16-12*cos(t)^2),t,t=0..4*Pi],color=red):

\ndisplay(p1, p2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 363 

363 363 {PLOTDATA 2 "6&-%'CURVESG6$7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!

#=7$$!3[H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-

7$$!3WF]t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$

!3^$H-\"pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4

N!#@7$$!3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^F

N7$$!3a8$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$

!3;,jAjpK:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV

$4Hq]EF*$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#G

F*$!3=B,FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$

QN/\"*Hj6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[

Q\\KF*7$$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF

*7$$!3]S>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3

[;@8\"*=**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3

i/%Qt[,64$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373L

Bd^xr))F-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI
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Wf)4%RF*7$$!374o$Q+wC'yF-$\"3aX^&e.d0'QF*7$$!30/Qog&)zV5F*$\"37qaMA]*y

u$F*7$$!3ij(y=.PCY\"F*$\"3%)\\bv/)=<Z$F*7$$!3<,ns[m#z!=F*$\"34vi%>2Kf6

$F*7$$!3yy#QX8*[!3#F*$\"3?ETOmC&Gn#F*7$$!3G:<#eGJhC#F*$\"3/M8c#\\LU>#F

*7$$!3CM=-B[X1BF*$\"3]^xnj+?c<F*7$$!3!4_([_&eGH#F*$\"3o(o]ozynL\"F*7$$

!3.x)f/)3L<AF*$\"3)z*Rx8@p.#*F-7$$!3`N7OdQ+:@F*$\"3`Fl5W>c/cF-7$$!3IPv

\"HcYP.#F*$\"3nnUS&*e;7FF-7$$!3i*G$QuZ2+?F*$\"3[<%QLk:IA\"F=7$$!3,2,gI

kjI?F*$!3'R\"Qx5`utDF-7$$!3-Sk:h5U9@F*$!3gk%[2')zae&F-7$$!38e&>hXjI@#F

*$!3J=lsUxHK!*F-7$$!3/>Q2!*=h)G#F*$!3x)\\O85y/I\"F*7$$!3Q(>9BE>sI#F*$!

393AsB.8E:F*7$$!3&*)=2-cPiI#F*$!3cxaF(>U1w\"F*7$$!3[`N'R\\mEG#F*$!3$zu

^>J(z+?F*7$$!3KN6!)z6KMAF*$!3,a*>SL6IC#F*7$$!3_(R[\"3t!p1#F*$!3iWOf)z(

>,FF*7$$!30(\\-Q-V4!=F*$!3)Hl8*yO#[7$F*7$$!3If]sRz))G;F*$!3x*o/)p;I>LF

*7$$!3mT=E*QbYV\"F*$!3yW!\\sa*R%\\$F*7$$!3lmRt\\Wb?7F*$!3e%R^)\\29ZOF*

7$$!3c'HID!fC$*)*F-$!3ch+Q?c\"\\x$F*7$$!3wPy0,6\\huF-$!3'f=2lO;[(QF*7$

$!3SFeVCU$\\#\\F-$!3;e/'oU<j%RF*7$$!3m&>o/?d)=BF-$!3'RweIW2#))RF*7$$\"

3*3GM.Q_/?$F=$!3-q]xDfx**RF*7$$\"3yH/7'*o\"=u#F-$!3?*GC%zi\\$)RF*7$$\"

3Wy@]xy\"38&F-$!31T&*H/fnTRF*7$$\"3cG%GBVn'euF-$!338o\"3\"Q\"\\(QF*7$$

\"3e+:zCY.)p*F-$!3)*=h!>BlTy$F*7$$\"3G=ga%RfA@\"F*$!3eB*)[TYM_OF*7$$\"

3\"H;P:E_hV\"F*$!3i=cK)y&>$\\$F*7$$\"3![)>2=]NQ;F*$!39s!)=fXo4LF*7$$\"

3'fPmnB`i\"=F*$!3-x(*y+G@0JF*7$$\"3)4E;h2$)y1#F*$!3ku$4*)Q$>*p#F*7$$\"

3j\"zv[#**\\HAF*$!3Imk3)[R<E#F*7$$\"397:#fB7\"zAF*$!3i&)Q`;<7C?F*7$$\"

3*\\j3>y=ZI#F*$!31CLL0'R\")y\"F*7$$\"3(z6(e'R,$3BF*$!3g]Eofm?d:F*7$$\"

3K[)3)[ff#H#F*$!3b<\\384TM8F*7$$\"3gseZ0*R?A#F*$!3_J-o]ir'R*F-7$$\"3kE

.#eCDc7#F*$!3M%yXyy'[_fF-7$F_bo$\"3oEo\"=bl\"G6!#D-Fcao6&FeaoFfaoFiaoF

iao-%+AXESLABELSG6$Q!6\"Fi[r-%%VIEWG6$%(DEFAULTGF^\\r" 1 2 0 1 10 0 2 

9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "xp:=diff(3*cos(t) - cos(3*t)

,t);yp:=diff(3*sin(t) - sin(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "

6#>%#xpG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F

(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ypG,&*&\"\"$\"\"\"-%$cosG6

#%#t|irGF(F(*&F'F(-F*6#,$*&F'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 30 "xs:=diff(xp,t);ys:=diff(yp,t);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%#xsG,&*&\"\"$\"\"\"-%$cosG6#%#t|irGF(!\"\"*&\"\"*F

(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&

\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "simplify(xp);simplify(yp);

simplify(xs);simplify(ys);simplify(xp^2+yp^2);\nsimplify(u*ys-v*xs);s:

=simplify(sqrt(xp^2+yp^2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"

\"'\"\"\",&*&\"\"#F&)-%$cosG6#%#t|irGF)F&F&F&!\"\"F&-%$sinGF-F&F&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%#t|irG\"\"#F&

-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$cos

G6#%#t|irGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%#t|irG\"\"#F

&F&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-

%$sinG6#%#t|irG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,***\"#O\"

\"\"-%$sinG6#%#t|irGF&%\"uGF&)-%$cosGF)\"\"#F&F&*(\"#7F&F+F&F'F&!\"\"*

(F%F&%\"vGF&)F-\"\"$F&F2*(\"#IF&F4F&F-F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"sG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 10 "int(s, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&\"\"'\"\"\"-%$cosG6#%#t|irGF&!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 24 "solve(xp=0);solve(yp=0);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,$*&\"\"%!\"\"F#\"\"\"F),$*(\"\"$F

)F'F(F#F)F),$*&F'F(F#F)F(,$*(F,F)F'F(F#F)F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(\"\"!F'" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) - cos(3*t),t=0,5);taylor(3*s

in(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"

\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"\"\"&" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - cos(3*t),t=Pi,5);taylor

(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++,&%

\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"%F/-%\"OG6#F&\"\"&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%#PiG!\"\"!\"%\"\"$-%\"

OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "x:=3*cos(t) \+

- cos(3*t);y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,y);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(

F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y1G,

&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F

(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 20 "evalf(x1);evalf(y1

);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+iN@99!\"*" 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 60 "simplify(3*cos(t) - cos(3

*t));simplify(3*sin(t) - sin(3*t));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$!\"\"*&F%F&)F'F%F&F&F&F-" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%\"\"\")-%$sinG6#%\"tG\"\"$F&F

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "plot([x,y],t=0..4*Pi);

plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"#F)7$$\"3o#e#[q66RF!#=$\"

3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(3e#F27$$\"3Ya\\5T2Y#z&F/$

\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@vaFF27$$\"3%=$\\!=7cvz'F/$

\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ2GF27$$\"3+\\#Q*3(>wY(F/$

\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJGGF27$$\"3J0kF/T!*R\")F/$

\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6GF27$$\"3!3S>yI4W\"))F/$

\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^:b^FF27$$\"3N#*Q88r;E)*F

/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.y7,D\\#F27$$\"3j'ys9<(><

6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='fh/fFt/#F27$$\"3c#)H3^qX

^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:.=T0^V\"F27$$\"33XyJQ]#3

Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3yHj\"Ru&[gvF/7$$\"3!QPxJ8

,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$\"3wEg>N/Fa>!#>7$$\"3#)fA

vtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"F2$!3im)>O.O$RuF/7$$\"3E-

D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3w0F(\\@KoW\"F27$$\"31]im>

F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3SfVS)fqE0#F27$$\"3!G]BEle_-

#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4oEA]$\\#F27$$\"31-qqW3Me@

F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\FF27$$\"3Q7V6$=#*zD#F2$!3

YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4GF27$$\"3\\&=>(3kUCBF2$!3

&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF27$$\"37!4T\\S6=R#F2$!3ld-

5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$\"3GE+yrr9gCF2$!3kX<(>pGgy

#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"3')H%Q?#3liDF2$!39JHK$o$Rw

EF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3uO!)Q6turGF2$!3'z]/@+-;?#F2

7$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:'3ns+$F2$!3E!R*=,z2`?F27$$

\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-vIF2$!3l%G:vCHK,#F27$$\"3)f

RAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJF2$!3>#y'QyU++?F27$$\"3[`v

!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F2$!3oEHR*y/V,#F27$$\"35Am*

[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3I;0]%G#Qb?F27$$\"3-D-))37!

pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\KNklU1AF27$$\"3!yU;Dl3sn$F

2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[do:@(p#F27$$\"3iNN>!\\\"H'z

$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=sAI$e$)y#F27$$\"3)**3K!4H$e

&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(R]n8#GF27$$\"3)QkqyKu`\"RF

2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[3&**)f#GF27$$\"318!RQ$[<')

RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::+mG)y#F27$$\"3y\"Q2)R`(p0%

F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#*QEF27$$\"3C>Tu^jd)>%F2$!3

kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw?F27$$\"3e!eNOh&[QWF2$!3&)

fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"F27$$\"3kFz7m8-yXF2$!3u)Q'

otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$\"3gv-i=rb<ZF2$\"3@o#=D#R

\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$\"3Bs$**H!*p5%[F2$\"3E\\D

R!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F27$$\"3')o%yto#ek\\F2$\"37

I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw\"F27$$\"3C\"elvy&4+^F2$

\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\"))H#F27$$\"3i$p_x))3cB&F2

$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=r;(*))\\k#F27$$\"3Cyu=0%

\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!4O*)*)\\>Ey#F27$$\"3bq[!

Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"3o\\/DTuoAGF27$$\"3ujAiA

**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$\"3,'o\"fbTzCGF27$$\"39`

U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$\"3-4(p6*=Q\"z#F27$$\"3U

ViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$\"3913c&[jvo#F27$$\"3)RA

I!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$\"3h@F%))=_e?#F27$$\"3)R

ps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2$\"35rNAC6@d?F27$$\"3YzZ

K)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"3(3(R!)G]%e,#F27$$\"3xOG

4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2$\"3(>W+NT:,+#F27$$\"3%z

/&)fo9;J'F2$\"3mlhDmDU-?F27$$\"3!4B$*pqYiM'F2$\"3%=n5o))y=,#F27$$\"3'Q

T,!G(y3Q'F2$\"3O,qe_oLG?F27$$\"3%of4!\\2^:kF2$\"3S&>QG,R:0#F27$$\"3yif

-\"zuZ['F2$\"3N\\[8.\\h;@F27$$\"3qGB/L)QSb'F2$\"3e@lOoq)H?#F27$$\"3[+*

*zTq@&z'F2$\"3'p:g@Ue0e#F27$$\"3#*yw)*4oLgoF2$\"35n#oP%)GSn#F27$$\"3Md

a<ylXDpF2$\"3Gvr(*>hv]FF27$$\"3+Z$pAY;!epF2$\"39pdi$)*G2y#F27$$\"3yNKO

Yjd!*pF2$\"3)p([l'=SS!GF27$$\"3aCrXIi8BqF2$\"35u53N*R*>GF27$$\"3?95b9h

pbqF2$\"3$='*>>hGx#GF27$$\"3;_p!3mL$*3(F2$\"3<VQ7jbdEGF27$$\"3+\"*G127

(H7(F2$\"38)H<WbWa\"GF27$$\"3%)H)=Lv3m:(F2$\"3U9*4KzzPz#F27$$\"3ooZd*H

Y->(F2$\"3#p_/F<76w#F27$$\"3[Xm3#R@vD(F2$\"3ya-MexNhEF27$$\"3HA&)f%['z

CtF2$\"3eiU#H\"*\\V^#F27$$\"3IgBnP?h!R(F2$\"3-&*p&*=^hCBF27$$\"3W(>Y2f

FkX(F2$\"3waU4'*z%34#F27$$\"3cM+#Q9VA_(F2$\"3G)yI0%z$f\"=F27$$\"3esQ*o

pe!)e(F2$\"3vB(G3X*>/:F27$$\"3O(\\l'G'Q<l(F2$\"3i)>4er%ys6F27$$\"3:ArV

g&=ar(F2$\"3_g;:@'3==)F/7$$\"3%pu3A\\)4zxF2$\"392%[QTT?Z%F/7$$\"3sr.)R

UyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3]*z!)e`J'fNF/7$$\"3)3&G=Q)

*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3gJ\"yQ-)fl6F27$$\"3/I`Q_7g

D\")F2$!36yzPm[]K:F27$$\"3S')Hd(plED)F2$!3_yfy]\">_4#F27$$\"3aW1wU,tz$

)F2$!3GFcK/4c0DF27$$\"3GZ41^VcZ%)F2$!3#ozY*pV/cEF27$$\"3B[7Of&)R:&)F2$

!3K>\"[i;X%eFF27$$\"3[+9^jcJ\\&)F2$!3S2'z#Gs6#z#F27$$\"3'4bhwwKKe)F2$!

345=%*opd9GF27$$\"3X,<\"=()\\rh)F2$!3'*ysU\"3+j#GF27$$\"3q`='f(p1^')F2

$!3cK)yG=_y#GF27$$\"3AcZR84!=o)F2$!3(>u'\\6g,@GF27$$\"3xew#3&[`7()F2$!

3KYL?!4(*o!GF27$$\"3Jh0E)yoKu)F2$!3o;2!fOygy#F27$$\"3%QY$pDF+u()F2$!3#

\\*on2N=fFF27$$\"3\"*o#f0gqa$))F2$!3Ufy-u!H)*o#F27$$\"3?s]Uv%Qp*))F2$!

31%[%[!f8Wg#F27$$\"3[[<^n4ul\"*F2$!3mfn-W*op=#F27$$\"3xC\"3n^r*G#*F2$!

3\\)\\?Dd*H5@F27$$\"3/,X!f1-AH*F2$!3C[G*\\aI<0#F27$$\"3=*o-0M<QK*F2$!3
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$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$

\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"

3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$

!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR

<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"f

u$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F

/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$

!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O

4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8

ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\

26F/$!3[U'RXR*R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$

F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%

F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3

azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#

>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)

3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1

)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F

/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$

$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3

i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3

aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3

q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-

%%VIEWG6$%(DEFAULTGFj^n" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "

restart:with(VectorCalculus):" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "Ar

cLength( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"#C" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)

):\nCurvature( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)> ):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 12 "simplify(%);" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"\"\"\"\"$F&*&F&F&-%$sinG6#%#t|i

rG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############

###########################################################" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Rep\350re de Frenet\nrestar

t:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%#t|

irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),t):v:=diff(3*sin(t) - s

in(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF'!\"\"*&F&F'-F)6#,$*&

F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F," }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(u/l),simplify(v/l)];

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&\"\"#\"\"\")-%$cosG6#

%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simplify(u/l)];" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-%$sinG6#%#t|irGF)-%

$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=subs(t=t0,y);\nu0:=

subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:=\nplot([x,y,t=0..

4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*&\"\"%!\"\"%#PiG\"

\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&\"\"$\"\"\"-%$cosG

6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF

(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F/*&F'F(-F*6#,$*(

F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#v0G,&*&\"\"$

\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6#,$*(F'F(F.F/F0F(F

(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords h

as been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 257 "b1 \+

:= arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.05, relative], head_le

ngth=[0.1, relative], color=red):\nb2 := arrow( <x0,y0>, <-v0,u0>,leng

th=[1],width=[0.05, relative], head_length=[0.1, relative], color=blue

):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*

7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek

\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[

MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0i

z4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3

C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*

[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wR

l7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]

1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?L

Q4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjK

I!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$*

**RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!R

F/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi

$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$

!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3

*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP

#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=

eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([

]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\

Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/

$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb

?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!

3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yo

sR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z

&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n

\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$

$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=

5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&y

V:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!

3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)

*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg

,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF

/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$

\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7

$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7

$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"

3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3y

SMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W

$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59

976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[

-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`q

d\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')G

Sn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>S

S!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa

\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDx

NhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:

YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"

ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N

?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\
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\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W
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bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/
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9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=
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F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+AXESLABELSG6$Q!6\"Fjb

n-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFccn" 1 2 0 1 10 0 2 

9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3

" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "##

#################################################################\n" }

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "#########################

#############    Exercice 8, suite\nwith(plots):\npolarplot([cos(t)^2,

t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F*7$$\"3s%RHu\\FC)**!#=

$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>R5oF27$$\"3]h))4k@'f&)

*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybfsiD\"F/7$$\"3%RT'z1sP9

'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?K=\\l=F/7$$\"3icbW;/VQ

#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPuM?CF/7$$\"3qu4S\"R*e](

)F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@)y*GF/7$$\"3-`txqLX!>)

F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=iKF/7$$\"3k)[%)fR!oLsF

/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!f%Gm$F/7$$\"3f'H1`6)=-

lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4&z!QF/7$$\"3Qo$3g(>7Wd

F/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn![QF/7$$\"3]fBV;oz\\`F/

$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/7$$\"3/4k(Rp=h&\\F/$\"

3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F/7$$\"3%)H@XTuPsUF/$\"

3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`$F/7$$\"3!yrni9q\"QGF/

$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBHF/7$$\"3!*3VReu\"e(>F/

$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,Pe#F/7$$\"3?Ev=2H<u9F/$

\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\@F/7$$\"3yc[c&)y@\\5F/

$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx\"F/7$$\"3c'[t6ES*pqF2

$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y_M\"F/7$$\"3+5&e'eG2!R

%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_(yMu9**F27$$\"30(HI)=!

)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`%4_h1x$F27$$\"3%Q90m!)

*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"3+y%fB<#oPYFdw7$$\"3=b

S'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$\"3!z[8h%H`/C!#B7$$!35

QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_x$\"3!eH_na2wc%Fdw7$$!

3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqFdw$\"3\\%yB!3X?:OF27$$

!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2$\"322%f5T\\!G(*F27$$!

3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F2$\"3Y4`vLxGO8F/7$$!3O

Eo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i<594p!)p<F/7$$!39eu4!p

Jj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm\"*4\"=A%o@F/7$$!3U,5h

\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"35E%)GGi!Qe#F/7$$!3I=

\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$\"3[?J$>V`V$HF/7$$!3;N

l(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"3F%[**z_3,`$F/7$$!3wLy

G3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=*QZy\"[o)y$F/7$$!3?I')

3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(ee<Sy)[UQF/7$$!3!fO`.[

QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa#eVy%QF/7$$!3-uI&>?()Q

v&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6m2QF/7$$!33!eoLVMt\\'F

/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kOF/7$$!3z\\![q>(*)GsF/$

\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/7$$!39z?X^(3W>)F/$\"3m

y20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$!3CzG4?axd()F/$\"39?aF

@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z`!)=_lON#*F/$\"3'o&)o8

/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0#**))[U#)f*F/$\"3KnV&e

zjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!37?KrDN\"3&)*F/$\"3Y\"[

$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F27$$!31\"GF3\"*QD)**F/

$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLOURG6&%$RGBGF*F*F*-%%VI

EWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 115 

"with(VectorCalculus):SetCoordinates( 'polar' );\nArcLength( <cos(t)^2

,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimplify(%) assuming t::r

eal;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> a

nd <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Wa

rning, these protected names have been redefined and unprotected: *, +

, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*$

,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F*F**$),&*(F4F*F,F

*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%#PiGF*F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\")-%$cosG6#%

\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%#PiGF*F*" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cosG6#%\"tG\"

\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "###########################

###########    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(-t)*s

in(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)pJU\"

!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3QiO??b

Sn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)\\,4(

48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#H/1D

\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<$\"3

Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt#FT$

\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=\"F*

$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>TU*>F

*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"\\'4E

F*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_LF*$

\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$F*$

\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$F*$

\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*$\"

37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3'oM

[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o$oT

,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[i->

U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd22E'

FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<VFT7

$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GFT7$

$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$\"3e

I0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7$$\"

3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7$$\"

3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)Hg\\!

#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X&yu)

fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$\"37

([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*!#>$

\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<\"GGr

B**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[t7$$!

3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfXjvFc[

l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z<e.BG

Fc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"3&pJn

3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc[l$!3

@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::yzI8Fc

[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u96KZc-

fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"3Cd>3

@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'COLOUR

G6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAULTGF^b

l" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus):" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp(-t)*

sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, comput

ation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "SetC

oordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}}{MARK "44 1 0" 2 }{VIEWOPTS 1 1 0 1 1 

1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }
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Courbes paramétrées 19

Pour m = 0 , c’est le cercle unité. On voit que r(θ) → ∞ si θ → ∞ , et
r(θ) → 0 si θ → −∞ . De plus r est croissante. L’observation importante qui permet
d’avoir une vision plus précise du tracé de la courbe est que le vecteur tangent au point
de paramètre θ est

τ(θ) = emθ(m−→u +−→v )

Il fait donc avec −→u un angle constant V , tel que

cosV =
m√

1 + m2

Au point de paramètre θ = 0 , le vecteur tangent est (m, 1) . Par ailleurs la courbe
coupe l’axe des x si cos θ = 0 , donc pour θ = kπ . Le point correspondant tend vers
l’infini si k → ∞ , et vers zéro si k → −∞ . La courbe spirale autour de l’origine en
s’éloignant lorsque θ →∞ .

Exercice 17 (Le trèfle équilatère) Etudier (branches infinies, et graphe) la courbe donnée en
coordonnées polaires par r = 1

cos 3θ . Expliciter l’équation cartésienne.
solution
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20 § 1

Compléments: courbes de Lissajous

Les courbes de Lissajous, classiquement visibles sur un oscilloscope, sont comme
indiqué dans l’introduction données par

x = sin t , y = sin(at + b), t ∈ R

pour deux paramètres a, b ∈ R, a 6= 0 . Le design de ces courbes est sensible à la valeur
des constantes a, b . Ce qui est commun à toutes ces courbes, est le fait qu’elles sont
contenues dans la ”boite” [−1, 1]× [−1, 1] (écran de l’oscilloscope). Si a = 1, b = π/2 ,
on a le cercle unité. Si a n’est pas rationnel ( a 6∈ Q ), la courbe devient compliquée,
elle est ”dense” dans le carré [−1, 1]× [−1, 1] .

On va se concentrer sur un exemple typique, a = 3/2, b = 0 . Dans cet exemple,
on note tout d’abord que f(t) est 4π -périodique, on peut donc se limiter à l’étudier sur
l’intervalle [−2π, 2π] . Comme par t 7→ −t , x et y changent de signe, manifeste d’une
symétrie par rapport à l’origine, on se limite à [0, 2π] . Enfin, par t 7→ 2π− t , x change
de signe, et y ne change pas, montrant que l’axe Oy est un axe de symétrie. On se
limite finalement à [0, π] . La tableau des variations de x est clair.

t 0 π/2 π
x’ + 0 -
x 0 1 -1

Regardons celui de y . On a x′(t) = cos t , y′(t) = 3
2 cos

3
2 t . Il est visible

qu’il n’y a pas de point singulier. Pour t ∈ [0, π] , les points à tangente horizontale sont
t = π

3 , et à tangente verticale t = π
2 . Le tableau des valeurs de y est

y’ 0 π/3 2π/3 π
y 0 1 0 -1

Les informations obtenues justifient le graphe suivant
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{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{PSTYLE "Normal" -1 0 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 

2 2 1 1 1 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 

{CSTYLE "" -1 -1 "Courier" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 

0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 

-1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 

0 1 }{PSTYLE "Maple Plot" -1 13 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 

1 2 2 2 2 2 2 1 1 1 1 }3 1 0 0 0 0 1 0 1 0 2 2 0 1 }}

{SECT 0 {EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 50 "####################

######### Le tr\350fle \351quilat\350re" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 515 "restart:with(plots):\nQ1:=polarplot([ 1/cos(3*t),t,t

=-Pi/7..Pi/7],scaling=CONSTRAINED):\nQ2:=polarplot([ 1/cos(3*t),t,t=Pi

/5..Pi/2.1],scaling=CONSTRAINED):\nQ3:=polarplot([ 1/cos(3*t),t,t=Pi/1

.9..4.9*Pi/6],scaling=CONSTRAINED):\nQ4:=polarplot([-1/(3*cos(t-(2*Pi/

3))),t,t=0.6..3.5], color=green,scaling=CONSTRAINED):\nQ5:=polarplot([

-1/(3*cos(t+(2*Pi/3))),t,t=-3.5..-0.6], color=green,scaling=CONSTRAINE

D):\nQ6:=polarplot([1/(3*cos(t-(Pi))),t,t=-1.5..1.5], color=green,scal

ing=CONSTRAINED):\ndisplay(Q1,Q2, Q3, Q4, Q5, Q6);" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}

{PARA 13 "" 1 "" {GLPLOT2D 490 490 490 {PLOTDATA 2 "6*-%'CURVESG6$7jn7

$$\"3md$=\"\\t\"*[S!#<$!3=j%=*He&)\\>F*7$$\"3RgUVBck8QF*$!3sEP'3;HO\"=

F*7$$\"3qOm4#>%y0OF*$!3c)[ThK-Kp\"F*7$$\"3dV?![DS3U$F*$!3y')z4%G\")fe
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{XPPMATH 20 "6##!\"\"\"\"$" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"\"\"
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#>4-Te\"F5$\"3RW;!*>jbUAFdz7$$\"3U)RQpEX3f#F5$\"3r`l![hwk$eFdz7$$\"3.2

5-#>X3\"RF5$\"3SQ_#Q(H2%H\"Fbo7$$\"3WZvz')\\()GbF5$\"3;N([7lD\">DFbo7$

$\"3[g(*=\"fVJI(F5$\"3[a)3%[G\"GH%Fbo7$$\"3)=+eS[QYp*F5$\"3#)*\\/c*pbn

tFbo7$$\"3XLR^UZZ<7F*$\"3_#)*o(QwZN6F57$$\"3mDs!QVAMO\"F*$\"32.Y1#HbpS

\"F57$$\"3;(G%[J%G#>:F*$\"3$G\"[v+3>E<F57$$\"3E2AeP$3yn\"F*$\"35jmfQ]v

\"3#F57$$\"3wUv<$=Ze%=F*$\"3yEDQ`go\"\\#F57$$\"3n*p!yf6@P?F*$\"3_(*z\"

e\">O**HF57$$\"3K++++++SAF*$\"33,+++++%e$F5-%'COLOURG6&%$RGBG$\"#5!\"

\"$\"\"!FjalFial-%+AXESLABELSG6$Q!6\"F^bl-%%VIEWG6$%(DEFAULTGFcbl" 1 

2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "" 0 "" {TEXT -1 53 "##################################

####    Exercice 2." }}{PARA 0 "" 0 "" {TEXT 257 11 "Exercice 2." }

{TEXT -1 341 " D\351terminer les points singuliers de l\222astroide A \+

(cf. exercice 4, feuille\n1), leur esp`ece, et la tangeante `a l\222as

troide en ces points. V\351rifier que la distance\nentre les points d

\222intersection de la tangente en un point r\351gulier M(\\theta) \\i

n A avec\nles axes est constante. En d\351duire une construction g\351

om\351rique alternative de\nl\222astroide." }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 39 "simplify(sin(3*t)-3*sin(t)+4*sin(t)^3);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 56 "expand(cos(3*t));simplify(cos(3*t)+3*cos(t)-4*cos(t)^3);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"%\"\"\")-%$cosG6#%\"tG\"\"$F&F

&*&F,F&F(F&!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG 

{PARA 0 "" 0 "" {TEXT -1 0 "" }{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (c

os(t))^3, t=0..2*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6%-%'CURVESG6$7in7$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$

\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$

\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$

\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$

\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"['F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF

2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F

2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%****

**!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUG

s*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXU

zF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1SkF2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&

F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3

g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,

>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+

VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)

[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3ePWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&

z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33

kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY

,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)e

ElF27$$!38\"p')41hyB#F2$!3ly$4mjYr,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH

%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$

$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$

$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#

R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD

))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gm

p$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3

))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3

o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3AQf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3q

MTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3F

b%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g

\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3G

MDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_

l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 115 

"[taylor( cos(t)^3,t=0, 5 ),taylor( sin(t)^3,t=0, 5 )];\n[taylor( cos(

t)^3,t=Pi/2, 5 ),taylor( sin(t)^3,t=Pi/2, 5 )];" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$++%\"tG\"\"\"\"\"!#!\"$\"\"#F*#\"\"(\"\")\"\"%-%\"OG6

#F&\"\"&+'F%F&\"\"$F/F2" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$+',&%\"tG

\"\"\"*&\"\"#!\"\"%#PiGF'F*F*\"\"$-%\"OG6#F'\"\"&++F%F'\"\"!#!\"$F)F)#

\"\"(\"\")\"\"%F-F0" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 80 "rest

art:with(VectorCalculus):\nArcLength( <(sin(t)^3), (cos(t)^3)>, t=0..P

i/2 ) ;" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 7 "" 1 "" 

{TEXT -1 66 "Warning, the assigned names <,> and <|> now have a global

 binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected n

ames have been redefined and unprotected: *, +, ., D, Vector, diff, in

t, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"\"$\"\"#" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 268 "restart:with(plots):x:=((n-

1)*cos(t)+cos((n-1)*t)); y:=((n-1)*sin(t)-sin((n-1)*t));n:=4;\nQ1:=pol

arplot([ 1,t,t=-Pi..Pi], color=green):\nQ2:=polarplot([(1/n)*sqrt(n^2-

2*n+2+2*(n-1)*cos(n*t)),arctan(y/x)+(1-signum(x))*Pi/2,t=-Pi..Pi],scal

ing=CONSTRAINED):\ndisplay(Q1,Q2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "War

ning, the name changecoords has been redefined\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"xG,&*&,&%\"nG\"\"\"F)!\"\"F)-%$cosG6#%\"tGF)F)-F,6#

*&F'F)F.F)F)" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&,&%\"nG\"\"

\"F)!\"\"F)-%$sinG6#%\"tGF)F)-F,6#*&F'F)F.F)F*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 13 "" 1 "" {GLPLOT2D 607 607 607 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uB

O1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/[

'e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!f$4U7]F17$$!3H9yQN?D/z

F1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.

A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4

bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt6

4**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"3S#ox^N#[i8F1$!39p$y\"

)GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3

E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(

zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F1

7$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$

\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"

3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$

\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"

3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%zF1$\"3e7-xlUCrgF17$$

\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"3/fkK&eGL'zF17$$\"3!

)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$

\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F

17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;*

*F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F1

7$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$

$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!

3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3

--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"3#\\(3@5t'4O\"F17$F($

!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!\")F^[l-F$6$7in7$F($\"

3Z_t9*zYYA\"!#L7$$!3]:M)[J4<s*F1$!3'RZz#pt&[a#Fcs7$$!39w*)\\H2)H0*F1$!

3LCel'f^di\"!#>7$$!3@$4ejZ.4\"zF1$!3t2CKU\\o+bFc\\l7$$!3)QG%y;>/zkF1$!

3))f#QI')Q$f7F17$$!3&f8R:Pb$Q\\F1$!3MI(QRC\"\\)H#F17$$!3OS0<Y:#Gb$F1$!

3)HNLpRu#=NF17$$!3KE(zE:H#)G#F1$!31#fe3.8;&\\F17$$!3cbhO'3'4e7F1$!3_Kw

^Dy=\"['F17$$!3I%H8U;3\\d&Fc\\l$!3w5Vq-2!H*yF17$$!3k\"=E)eUe5;Fc\\l$!3

Kcur-Bye!*F17$$!3OPy>p7)QV#Fcs$!3Xdj3zC#)H(*F17$$!3O#HDVlyF-$Fco$!3di>

(=A:D$**F17$$\"3C7Sv$>.*G@F-$!2uoc>l%******Ffo7$$\"35SWHmflDKFco$!38l?

!Q+K&H**F17$$\"3O[A-\\_DHDFcs$!3DeUpvD%Gs*F17$$\"3]14H>3$H&=Fc\\l$!3u!

*=%QSl#o*)F17$$\"39*R/jHI:P&Fc\\l$!3_IzftqXUzF17$$\"3A(*>c(z0?G\"F1$!3

$3`-F/n+W'F17$$\"3:MD4A_N5<F1$!3!HJ#zFG(\\v&F17$$\"3rIp1U*HH?#F1$!3!*f

mv9T0j]F17$$\"3%4D]l(yV\\GF1$!3A<)yZzq#pUF17$$\"3+B-d1u(Hc$F1$!3qe&)pH

7;3NF17$$\"3pq%oO4tuB%F1$!3QQEvfhIxGF17$$\"3c@h9>dEQ\\F1$!3SObsA2c)H#F

17$$\"3a6sKO$fI\\'F1$!3MP9Z82B^7F17$$\"3'pn=M#yplyF1$!31QEXRwz(o&Fc\\l

7$$\"3mGg;hYVC!*F1$!3\"*=6y;a6,<Fc\\l7$$\"3Vc7,Y]nB(*F1$!3v/6kF]\"y^#F

cs7$$\"3y`S@p6;F**F1$!3oZ&3+:1+R$Fco7$$\"3#zU0&Gd&)****F1$!3CWu)Q)y(G)

H!#D7$$\"34EF-i[]M**F1$\"3![3oaXW**)GFco7$$\"3N&*z`g9#ys*F1$\"3)4Ld>(f

4hCFcs7$$\"3'*>T\\\\,s`!*F1$\"3FugL!o:Qi\"Fc\\l7$$\"3?-2$)GDi[zF1$\"3-

u23?NVY`Fc\\l7$$\"3@s\"3;?)eElF1$\"3X9!*[K4$>B\"F17$$\"3`>oKTm9<]F1$\"

3=+BQd5'yB#F17$$\"3]8Ze\\_w#H%F1$\"3W[$4;<\\*GGF17$$\"37?l%>m7^f$F1$\"

3c]>Q^zGwMF17$$\"31!QECb5)pGF1$\"3%o9T:m2gC%F17$$\"3[\\$y/T**G@#F1$\"3

55$4498*\\]F17$$\"3y!yD\\$R&=p\"F1$\"3#4vklFpFy&F17$$\"3--j59$HIC\"F1$

\"37T))f1\"zs]'F17$$\"3+q%y\\%>8q`Fc\\l$\"3V:rz2.!G%zF17$$\"37$)3,WCBv

<Fc\\l$\"3Aos,azz'**)F17$$\"3S,gDO._a@Fcs$\"39tuzAZ#3v*F17$$\"3&p86qwe

j!HFco$\"3zm42ptDM**F17$$\"3SDU#)p)=z&GF`el$\"3cG&)Q'yf)****F17$$!3WN'

)[?l()*\\#Fco$\"3GA\"4Z^L0%**F17$$!3vJ7]FGMN@Fcs$\"3-N;`T$*H_(*F17$$!3

;W)zFN\"*zm\"Fc\\l$\"3!*3ei]X#p.*F17$$!3-`9*\\6WPk&Fc\\l$\"3]Dh(\\.)Gw

yF17$$!3c\\e$Q1xCD\"F1$\"3]XFz:?!4\\'F17$$!3[i?<bQE!G#F1$\"3m\"4yOHD>'

\\F17$$!3%))=QV2_!yNF1$\"31buy*\\&=$\\$F17$$!3:v*)R4SsI\\F1$\"3wds?3%4

WI#F17$$!3d<*4%4*Hp_'F1$\"3d*4i[#\\tJ7F17$$!3cKdy&3N0&yF1$\"3sg)4(f^5^

dFc\\l7$$!3gV$p&*yE%***)F1$\"3C!4m\"4Q8o<Fc\\l7$$!3^il#GtbMs*F1$\"3vtW

THs#3_#FcsFe[l-F[[l6&F][l$\"#5F)F^[lF^[l-%(SCALINGG6#%,CONSTRAINEDG-%%

VIEWG6$%(DEFAULTGF]_m" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "restart:n:=4:\nx:=((n-1)*cos(t)+cos((n-1)*t)); y:=((n

-1)*sin(t)-sin((n-1)*t)); A:=simplify(x^2+y^2);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#,$*&F'F(F,F

(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6

#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

>%\"AG,(\"#;\"\"\"*&\"#[F')-%$cosG6#%\"tG\"\"%F'F'*&F)F')F+\"\"#F'!\"

\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "B:=n^2-2*n+2+2*(n-1)*

cos(n*t);simplify(A-B);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"BG,&\"#

5\"\"\"*&\"\"'F'-%$cosG6#,$*&\"\"%F'%\"tGF'F'F'F'" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 86 "wit

h(plots): polarplot([sin(3*theta), theta, theta=-2*Pi..2*Pi], scaling=

CONSTRAINED);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 13 "" 1 "

" {GLPLOT2D 607 607 607 {PLOTDATA 2 "6%-%'CURVESG6$7_al7$$!39uR=U6ChC!

#E$\"3(3pfm)fB>?!#N7$$\"3\"))z<zVgZ-\"!#=$\"3%)ezG\"fP+^$!#?7$$\"3@nG7

4J8N?F1$\"3cr,R_jz&R\"!#>7$$\"3+NmbHr(p,$F1$\"3$o/2UD$))4JF:7$$\"3!zVP

`)4kcRF1$\"3'H)f.`f(HX&F:7$$\"3pK*Qy'f>T[F1$\"3IS7EN[yp$)F:7$$\"35Elm6

klecF1$\"3'e,U-\"36z6F17$$\"3WU\"*)*)o#=)R'F1$\"35Bc$yg>Nc\"F17$$\"3+*

3r#fKE]qF1$\"3'*y?f.l$4)>F17$$\"3a))>+5na`zF1$\"3wee!4So`v#F17$$\"3,m;

=E$)=Q&)F1$\"3jzVl0&)RSNF17$$\"3<d*G%>$Gfq)F1$\"39P0e&G*z<RF17$$\"3GQM

+<g)**y)F1$\"3W30T2_*[F%F17$$\"33L:+g$)>\"z)F1$\"3p;y%46*=/YF17$$\"3\"

**))4L()G9r)F1$\"3#*e#Rtkh%)*[F17$$\"3SFXF:f.K')F1$\"3uZ92!Qnf/&F17$$

\"34_\\7(>l&G&)F1$\"3y5J#[!G3z^F17$$\"3B#=OMY\\<S)F1$\"3)\\NiSj9nH&F17

$$\"3#)>HXv%4CD)F1$\"3U$yfEOIyR&F17$$\"31F*o-rb)*)yF1$\"3SKc_C$=na&F17
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X^X/!)F1$\"3ipkSErC@^Fe\\l7$$!3:Qq)4n)y2\"*F1$\"3cg=Cw&)\\%[\"Fe\\l7$$

!3[$>pC32#*z*F1$\"3C9Z3iphc:Fcs7$$!3e)***HC#fh***F1$!3Ss,wqYj(4%Ff_l7$

$!3i8f$ze](>(*F1$!3!\\InHz+>d#Fcs7$$!3(Q;m*3?DL!*F1$!3WdL)Q12xn\"Fe\\l

7$$!3RVid\"[%*e+)F1$!38AASL;\\:^Fe\\l7$$!3DViz1t?RnF1$!3;HYMd>j76F17$$

!3a*)HtOG'=&fF1$!3;(yunPy8e\"F17$$!3K^nQgzZ\\^F1$!3TWwxv.&z8#F17$$!3Ed

!pf]FaN%F1$!3[0>H6dsuFF17$$!3'*4RLw8g\"f$F1$!3%*G&y;Eh(zMF17$$!3%**yg$

p[^xGF1$!3B-A)HkNsB%F17$$!3:V!=cEF&HAF1$!3dH2,xY1G]F17$$!35&p3!*H--m\"

F1$!3G`P,HLmIeF17$$!3#fXi4%z$y<\"F1$!3Dbsl[8#=i'F17$$!3[e'4Q0`#3aFe\\l

$!35SG3OcXLzF17$$!3C*[s3cTOw\"Fe\\l$!3D-Tz_B4,!*F17$$!37&=#=\\1'3l#Fcs

$!3#\\txQArSr*F17$$!3A*QN9ZS'eHFf_l$!3?AU%px3p***F17$$\"3yi;N=R1Z;Fcs$

!3#>*e]x&H:z*F17$$\"3;Y-MvD,M:Fe\\l$!3Ax[y)*QP)3*F17$$\"3'fG!zIWL^_Fe

\\l$!3%>KUI%z3szF17$$\"3F4o\"Q[YZ?\"F1$!3Qg9l+?@ulF17$$\"3+)osb'G%3;#F

1$!3`C0U$Hw)=^F17$$\"3_OKK+`:!Q$F1$!3#RMu\\&HA$p$F17$$\"3iJaPf)>*zZF1$

!3.-_!o=RIU#F17$$\"3KQ.ec<vSiF1$!3tDZ@2\\v+9F17$$\"3;HaM,CT=xF1$!3p`WV

2bJ9jFe\\l7$$\"3y$\\%o>;KH*)F1$!3Qn()ee?*3'>Fe\\l7$$\"3*R(Hh`dXB(*F1$!

3S9A'Q%p#3_#Fcs7$Ff[l$\"3ww-`Dh!=F)Fj[l-F[[l6&F][l$\"#5F)F^[lF^[l-%+AX

ESLABELSG6%Q!6\"F][p-%%FONTG6#%(DEFAULTG-%%VIEWG6$Fb[pFb[p" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "restart:n:=4;\n(1/n)*int(

(((diff((n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((n-1)*sin(t)-sin((n-1)*

t),t))^2)^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"%" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#\"\"'" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 135 "re

start;with(VectorCalculus):\nn:=4;Ln:=ArcLength( <(1/n)*((n-1)*cos(t)+

cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>, t=0..2*Pi ) ;" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

>%\"nG\"\"%" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#LnG\"\"'" }}}{EXCHG 

{PARA 0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal\n#################

#####################    Exercice 3.\n" }{TEXT 258 11 "Exercice 3." }

{TEXT -1 535 " Soit C un cercle de centre (1, 0) et de rayon 1.\n\na) \+

D\351terminer une \351quation polaire de C.\n\nb) Soit D une droite pa

ssant par l\222origine qui coupe C en un point P. \nOn construit sur D

 deux points M et N distincts tels que d(P;M) = d(P;N) = a,\no\371 a e

st un r\351el strictement positif fix\351. \nD\351terminer une \351qua

tion polaire de\nl\222ensemble \\Gamma_a d\351crit par les points M et

 N si l\222on varie D (\{\\it lima\347ons de Pascal\}).\n\nc) D\351ter

miner, lorsque a d\351crit ]0;\\infty[,\nl'ensemble des points des cou

rbes \\Gamma_a,\n dont la tangente est verticale." }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 356 "with(plots):P1:=polarplot([2*cos(t)+1,t,t=0

..4*Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t,t=0..4*Pi],color=red

):\nP3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=blue):\nP4:=polarplot

([2*cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=polarplot([2*cos(t)+5,t,t

=0..4*Pi],color=black):\nP6:=polarplot([2*cos(t)+9,t,t=0..4*Pi],color=

magenta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 7 "" 1 "" {TEXT -1 

50 "Warning, the name changecoords has been redefined\n" }}{PARA 13 "

" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6)-%'CURVESG6$7ct7$$\"\"$\"

\"!$F*F*7$$\"3[:JI]DH))H!#<$\"3)G*ROD4_\\?!#=7$$\"3)R@^qacL&HF/$\"3G`Z

OniEqSF27$$\"3Oxb?#pZd*GF/$\"3vV552V&R.'F27$$\"3Q<)G*)4\"Q;GF/$\"3*>g8

o,#G8zF27$$\"3vO(\\$GSfIFF/$\"3YkFt_(p'f%*F27$$\"3&RcG>\")4.j#F/$\"3uN

a]$*)p14\"F/7$$\"3N$\\7SpDn^#F/$\"3YrwCjn(RA\"F/7$$\"3WWD3$p#>\"R#F/$

\"3#4U7$pXdW8F/7$$\"3NsaJcqfPAF/$\"3mv8`uIfj9F/7$$\"333V?@%fI2#F/$\"3s

`=Q()\\sj:F/7$$\"3bE!=GO7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"37l*4\"zG*4s\"F/

$\"3C<Bf*>:Mq\"F/7$$\"3hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$\"3sg.grm-`8F/$\"

3-ug:jI<f<F/7$$\"3w)HeY*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3B.^N<b]D**F2$\"3)

Qa+/:)fI<F/7$$\"3(>y^.q#[A#)F2$\"3Y4oI\")ol'o\"F/7$$\"3/Rw,IOe5mF2$\"3

cpeW8u[C;F/7$$\"3C_aL@3b5^F2$\"3Ee(G1/yba\"F/7$$\"3&Rq4-B%)3u$F2$\"3!o

wb\"\\?m^9F/7$$\"3omdk>lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7$$\"3w-T2kWNyK!#?$

\"3uy[8M*3l+\"F/7$$!3E_q&Qc.+R*!#>$\"3i<TqU+$\\V(F27$$!3o<#\\fnO*\\7F2

$\"31SzE,@[/[F27$$!3c&[0Me&p9#*Fjr$\"3yEwP(*osbAF27$$!3')3p7'4Ht9#Fdr$

\"3$)>gi\"**\\2u$Fdr7$$\"3'4<?9Z!G=8F2$!3'QjCWem)><F27$$\"3AluCxSnZHF2

$!3sO#[O&Q9RHF27$$\"3aDn%\\BG,v%F2$!33;E-q_q!f$F27$$\"3O7V*GHU))\\'F2$

!3HAdF^oNSOF27$$\"3o_8k3ysdyF2$!3#[nd'[4.KKF27$$\"3$*fQK!Rb0%*)F2$!3MK

e#G!G)GZ#F27$$\"3cs!))fJ'y(R*F2$!3p*)fW!=Qa#>F27$$\"3HArG#Hz8t*F2$!3RL

,^i?4:8F27$$\"36lI\"H!ylL**F2$!3RFesi**=AmFjr7$$\"3a!ypxgy*****F2$\"3g

)zo\"RI@%>\"Fdr7$$\"3SI[qbnCG**F2$\"3[n&oyofX)oFjr7$$\"3'QQ()fnl&>(*F2

$\"3!z8*eBIlU8F27$$\"3)G@-5Jl(y$*F2$\"3EXjn$zfI&>F27$$\"3F#3.'4Ov8*)F2

$\"3#*pn0\\,5*\\#F27$$\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRYHF27$$\"3sljD,uU4x

F2$\"3,3()4.bH+LF27$$\"3-=d[D;j\")pF2$\"31kAj2$eoa$F27$$\"3#Q7^-S()3>'

F2$\"3gur'4%[?uOF27$$\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF27$$\"3yR'Q+!*y&zIF

2$\"3*4h4Mh\\)3IF27$$\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F27$$!393wAPgSa$)Fdr

$!3%=9)*Ha$H![\"Fjr7$$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"p9#F27$$!3Te#GI5-;

C\"F2$!3C(*\\%*zE1>WF27$$!3g7gi%o7r!)*Fjr$!37`moa*RZD(F27$$\"3m^xmgea@

_Fdr$!3KtvogFK55F/7$$\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC\"F/7$$\"3fc;%)=@eS

PF2$!3i^j=2'Q;X\"F/7$$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/7$$\"3[%\\2D\"*[$Rm

F2$!3DEg#f***yD;F/7$$\"33R)pLsY'o#)F2$!3Y:jO\"[H\")o\"F/7$$\"3M\"*QAD

\"e,***F2$!3ITq9p5'=t\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22b<F/7$$\"3\\%yPKPW

QM\"F/$!3)G+PJWr%f<F/7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W<F/7$$\"3u$fKrO4gp

\"F/$!3UM,EFW'*4<F/7$$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/7$$\"3i!fYx8m70#F/

$!3G8>8ZX:v:F/7$$\"3MKy#=0)y<AF/$!3+S(R3!z-x9F/7$$\"3yO#HD'>ctBF/$!3m?

Lh8$)of8F/7$$\"3\"*R>5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"37Qc!=)p*Ri#F/$!3CV

b`'*Q#))4\"F/7$$\"3]M#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$$\"3=Fy&=ikw\"GF/$

!3W%H&p;-6()yF27$$\"3%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F27$$\"37NHSR2d^HF/$

!3y'))Hjevj9%F27$$\"3;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$\"35@)*f>Q!***HF/$!

3?T<(4D_2'=Fjr7$$\"3%G=v4Mp+*HF/$\"37t?x<N3))=F27$$\"3Q\"Hv[iTk&HF/$\"

3D'p16y>^$RF27$$\"3!=L'HOzc**GF/$\"3bSR-oJrDfF27$$\"3^!\\gwjs.#GF/$\"3

%o^ru!Q`JyF27$$\"32UKT1?DMFF/$\"3%yMb`l\"e+%*F27$$\"3(R_.W.TKj#F/$\"3%

*=c#*=+&o3\"F/7$$\"3b'G#*[vu&=DF/$\"3jW1WI5,A7F/7$$\"313s(*[*\\;R#F/$

\"3/$R'y<r<W8F/7$$\"3ZG>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F/7$$\"33[s%Rp(4$3#F

/$\"3QB['p3C$e:F/7$$\"3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7$$\"39^#3(eB$>u\"F/

$\"3g=&Q;W.wp\"F/7$$\"3-8JG)4h!f:F/$\"32,!>h)**eQ<F/7$$\"3ic*y4wJ^P\"F

/$\"3W>%H'='Q#e<F/7$$\"37F;?,/x#>\"F/$\"3i%o.zcznv\"F/7$$\"3nYL$p&p`95

F/$\"3%RgU%=jxM<F/7$$\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up\"F/7$$\"3!3NSQem&po

F2$\"3+lT\"=,]fj\"F/7$$\"3wO)ps<:$y`F2$\"3S9wGtuLh:F/7$$\"32@94\"*QF4S

F2$\"3a?*o#\\a(>Z\"F/7$$\"3=436/Sui<F2$\"3wNJYK!3SE\"F/7$$\"3!4s?$))oR

X6Fjr$\"3,cgm^<MA5F/7$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)*=0M(F27$$!3M)3T2-3L

C\"F2$\"3C(40*)yfUY%F27$$!3!=YF%o@#)z')Fjr$\"31pD:\\k_g?F27$$\"3o*z&)[

43v'=Fdr$!3$e!R(>s>'=KFdr7$$\"36L,SI;N.9F2$!36$yQxE=H!=F27$$\"3_()[99(

)\\!3$F2$!3sDQ-;DK4IF27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%o\"e$F27$$\"3]GcO'Q(

R(G'F2$!3M(z=Acocm$F27$$\"3)=I(e[VM!4(F2$!3]iwCVca=NF27$$\"3zv.z#)GkCy

F2$!3I$HTp.^yC$F27$$\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF27$$\"3$H9J`$[P@!*F2

$!39<lbd(z0R#F27$$\"3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F27$$\"3`@y6I1GQ(*F2$!

3IaXpf'y')H\"F27$$\"3mGp&G#G,G**F2$!3;)y*f;$pc*oFjr7$$\"3E0T$>:R%****F

2$!3P26[\\m]9hFdr7$$\"3A7#4g(z6Y**F2$\"3o8Sh0IysfFjr7$$\"3mc$)R1v:j(*F

2$\"3WqTC!pQuB\"F27$$\"3cRET.Jba%*F2$\"3)3fU/Df&R=F27$$\"3K[tx:\"fq-*F

2$\"3#=\"[Y)o)f%Q#F27$$\"3&o1JO#H;.&)F2$\"3WF4Zw62XGF27$$\"3G8U1NQk&)y

F2$\"3<(R2'R7T=KF27$$\"3eM#oqM6w=(F2$\"35se(*fo\"3\\$F27$$\"38QpaX6+Ck

F2$\"3gU!['ynO]OF27$$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$yNF27$$\"3/\"3Vbd^Q!

HF2$\"3(fs9pzX^\"HF27$$\"3x$y;+7A)38F2$\"3K6'y.<s/r\"F27$$!3ec3$e'*QYf

'!#@$!3CD2qI&QU9\"Fdr7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_RA#F27$$!3q9<I\\Ev\\

7F2$!3)*\\P#eu<'oZF27$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLluF27$$\"3;hrY*Ql$H\"

)Fdr$!3v\\ptA,(f,\"F/7$$\"3)>ovl.DSi\"F2$!3)ei0s^LwC\"F/7$$\"3\"*>W'[L

)=:PF2$!3G'[V+Zj'\\9F/7$$\"3>wB*y@;[8&F2$!3?y(oHTQqa\"F/7$$\"3;;x.Nf@%

p'F2$!3CP5^=SDG;F/7$$\"37%e9p9'os$)F2$!3!ylGMg)Q\"p\"F/7$$\"3&3Ng.d&p9

5F/$!3IZu%HE0[t\"F/7$$\"3sS@C0$H%z6F/$!3WOlMPx%ev\"F/7$$\"3mp&GEQcyM\"

F/$!39YracvMf<F/7$$\"3o?B%fqcz^\"F/$!3!G)Gu@%H[u\"F/7$$\"3i$=2*\\pl(o

\"F/$!3GEC0A717<F/7$$\"3qm&zQs\"zl=F/$!3-n'pw7Wql\"F/7$$\"3&)[\"))H@d&

Q?F/$!3G4SuLaj\"e\"F/7$$\"3-$)ycSLZ.AF/$!3Ca\"HzW)['[\"F/7$$\"3'=)=eLA

:eBF/$!35(eBU5oDP\"F/7$$\"3GcBMSq_%\\#F/$!3;xv/N96Z7F/7$$\"3\"ebZQoAwh

#F/$!3[R2>5%ep5\"F/7$$\"3z^&*p9kxDFF/$!31(Rd=@4n`*F27$$\"3#f$*4]T@v\"G

F/$!3AgQwjc.!*yF27$$\"3au!\\!e7S'*GF/$!3()**R+PBf:gF27$$\"3#\\)\\l;4l`

HF/$!3#))4-Wovv0%F27$$\"3_.)f?tm$))HF/$!3!ya*RH#RI/#F27$F($\"3?S_sF$[A

p\"!#D-%'COLOURG6&%$RGBG$\")+++!)!\")$\")AR!)\\F^[n$\")Vyg>F^[n-F$6$7[

s7$$\"\"%F*F+7$$\"3ytg@j)[f)RF/$\"3Dg%QxmjPt#F27$$\"38r8W%y#*R%RF/$\"3

DyUN]WaNaF27$$\"3%*zyNr.suQF/$\"3IT-,h$oQ2)F27$$\"3wt)*e395zPF/$\"3#H)

)=,,F=1\"F/7$$\"3%)=Mmh_/aNF/$\"3ysqT()4qt9F/7$$\"3Q<l%RjTGE$F/$\"3PS'

R0H0Z$=F/7$$\"3OOR7PEZuIF/$\"3(**=ufA')4,#F/7$$\"3CgJ++cSrGF/$\"3Ym,;u

P#f;#F/7$$\"3Qx]DCgCcEF/$\"3?'3T_;8#)H#F/7$$\"3`qY2;*><V#F/$\"3_*\\IV4

$)oS#F/7$$\"3%=hLUf#3*>#F/$\"3/+hliZy\"\\#F/7$$\"31Qz4?boi>F/$\"3)HZL@

)p$=b#F/7$$\"3;l0-jjSD<F/$\"3G(osX@<re#F/7$$\"3SC,'zFj+\\\"F/$\"3c3f%y

#[0)f#F/7$$\"3!ys<k#=Xg7F/$\"3EO\"pvkKbe#F/7$$\"3g6$pyvyz.\"F/$\"3[:(4

)pIt]DF/7$$\"3k#yTK)Q%*\\#)F2$\"3;k$GU4@]\\#F/7$$\"3E%=()fECjB'F2$\"37

!4d*3b-?CF/7$$\"3=I_e\"GoA(GF2$\"3BYlijJSOAF/7$$\"3*=%3m]5\\NlFdr$\"3.

Q9lHO]1?F/7$$!3Qi,azY+#>#F2$\"3A#Q&z[=hN<F/7$$!35^cB-0tnPF2$\"3Q)p3s'G

B[9F/7$$!3kR\\(3]HJq%F2$\"3Iio@$\\58:\"F/7$$!3)[EO)yp!***\\F2$\"3`\"QQ

85x+r)F27$$!3g(eAlx4_w%F2$\"3$[M(*\\gHo@'F27$$!3waU4ZDjLTF2$\"3v@@c)Hq

;7%F27$$!3p&op2(e:FKF2$\"3#)44gSPYRCF27$$!350HPUDkDAF2$\"3Kpt)31/nC\"F

27$$!3om6h\"[/0R\"F2$\"3(Q``2&fS>dFjr7$$!3k9'>!y*fc(pFjr$\"3GK>\"[<4%H

>Fjr7$$!3?3TQo\\R&y\"Fjr$\"3#)z6cq2x7CFdr7$$!3knFKU$[hU\"!#B$!3e/Fc*eG

Jq\"!#E7$$!3CBu?kHmj=Fjr$!3#=VTK5\\Wd#Fdr7$$!3MIi8;vu\\rFjr$!3eIwyZa`/

?Fjr7$$!3o)>\\o$*QO[\"F2$!3)344C*eC^jFjr7$$!3!HE,#*fc'3CF2$!3))3_q3R]H

9F27$$!3'\\[3/f2.G$F2$!3mRxy4I6=DF27$$!3y\"3;,*3:tSF2$!35&[YE/-'zRF27$

$!3Yt$zD(4DgZF2$!3#))yPOcQ>>'F27$$!3]/@,&Qb&)*\\F2$!3#y7/$4()zc))F27$$

!3b7F\"zrO(HZF2$!3aL&)\\;q7Q6F/7$$!3edOUia^YRF2$!3R2v>x'GYS\"F/7$$!3%y

<*))zwM?BF2$!3NN!GICgkr\"F/7$$\"3USnAls'*Q5Fjr$!3QI6$eS4.,#F/7$$\"3[TB

4OO(e*GF2$!3,T(z2D%*zB#F/7$$\"3*Gbf(e4(eB'F2$!3:.#GJ'f+?CF/7$$\"3)Hw]t

cN)o#)F2$!3%3#z+#y<c\\#F/7$$\"3pYmLD8+U5F/$!3!=x7PYo:b#F/7$$\"3AE&3h;V

nE\"F/$!3;kA\\zn='e#F/7$$\"31^%[#ywo)\\\"F/$!3-q\\ZQe2)f#F/7$$\"3Ux4(f

%Q'Qs\"F/$!3kbL:'fmse#F/7$$\"3II([$H(G3&>F/$!3OOeqA_=aDF/7$$\"3MY@6mt6

x@F/$!37a%4SBZ%)\\#F/7$$\"35!H[z08-S#F/$!3`)=a&GC'*>CF/7$$\"3-sG:+%[oi

#F/$!3.$*ffBL09BF/7$$\"3my!3wI-W%GF/$!3u5hn$*))>%=#F/7$$\"3ErYMJw4]IF/

$!3`t2@s*Q8.#F/7$$\"3^Q62]VFTKF/$!3qh$H8#\\vc=F/7$$\"3gE81eqQYNF/$!3'y
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/$!3)[*f4[(4b@)F/7$$!3%)f(>R%o'Q3\"F/$!3'Hrsuy`\\o)F/7$$\"3^R-ox\\*R@(
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pa#*\\`5\\?'Fgjm-Fijm6&F[[nFccpF+Fccp-%%VIEWG6$%(DEFAULTGFedw" 1 2 0 

1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" 

"Curve 3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "" 0 "" 

{TEXT -1 168 "Exercice 4. Etudier les branches in\034nies des courbes \+

planes d\351\034nies par :\n1) t \\mapsto ( t^2/(t-1) , t/(t^2-1) ),\n

2) (Examen de juin 2006) r(\\theta)=1+1/(\\theta-\\pi/4) " }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 594 "##################################

####    Exercice 4,1).\n#\351tudier les branches infinies\nwith(plots)

:\nB1:=plot([t^2/(t-1), t/(t^2-1), t=-5..-1.01],color=red):\nB11:=plot

([t^2/(t-1), t/(t^2-1)], t=-5..-1.01):\nB2:=plot([t^2/(t-1), t/(t^2-1)

, t=-0.95..0.8],color=black):\nB21:=plot([t^2/(t-1), t/(t^2-1)], t=-0.

95..0.8):\nB3:=plot([t^2/(t-1), t/(t^2-1), t=1.1..10],color=blue):\nB3

1:=plot([t^2/(t-1), t/(t^2-1)], t=1.1..10):\nB:=plot([t,(t/2)-3/4,t=-5

..12],color=magenta): # asymptote oblique\ndisplay(B1,B2,B3, B);\ndisp

lay(B11,B21,B31);\n###################################################

#############\n\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 
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$!3)GzEP'[\"QT)F-7$$!3iZe8eNi[5F*$!3CvMi*e#Rz#*F-7$$!3M)RrATQ@w*F-$!3h
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W0'4$>F-7$$\"3S,+]()p%GW(Fex$!3#>;ffH9j;#F-7$$\"3%>]7Gyh(>wFex$!30>Ve%

)RGRCF-7$$\"3cw$4rL@[r(Fex$!3gi,:ALa/EF-7$$\"3>^iS\"*3))4yFex$!3g%)QMD

O(\\y#F-7$$\"3#e7.dWS\\!zFex$!3#ep(*)f*RE)HF-7$$\"3U+++++++!)Fex$!3],+

+++++KF-Fiz-F$6$7Z7$Fehl$\"3<R(*eV(*eV(*F-7$$!3s:/ED(=BX*Fex$\"3W_#fPi

eB())F-7$$!3+L3_]uj/%*Fex$\"3dHjj/PdS\")F-7$$!3G]7yvh&pN*Fex$\"3>LYLXZ

@<vF-7$$!3Wm;/,\\F4$*Fex$\"3;\"et4!p#)zpF-7$$!3))*\\i:N7R@*Fex$\"3QHQW

ldQ+hF-7$Fjhl$\"3m$G%**4T%4T&F-7$$!33]7G84g_*)Fex$\"3KEo8WN\"*4XF-7$F_

il$\"3qS1Q\")HoaQF-7$$!34\\(oH9D+g)Fex$\"3>Y])=(en-LF-7$Fdil$\"3!yMr$f

![)zGF-7$Fiil$\"3-%4Mv=%zqAF-7$F^jl$\"3+l>ylf4d=F-7$Fcjl$\"37$))*Qqu([

d\"F-7$Fhjl$\"3C07jE2%)[8F-7$F][m$\"3)[SU`\"fXj6F-7$Fb[m$\"3MV_eA_G85F

-7$Fg[m$\"3SkBU;oa]))Fex7$F\\\\m$\"3G_+#f6:u)yFex7$Fa\\m$\"3Opcv-RwYpF

ex7$Ff\\m$\"3*fG*zWFTAhFex7$F[]m$\"3H2%y=,+\"=aFex7$F`]m$\"3*RfzPfe.%[

Fex7$Fe]m$\"30XG#pq'f:UFex7$F[^m$\"3*e\"esJ!*yHPFex7$F`^m$\"3rwN:JKb0K

Fex7$Fe^m$\"3Yc&)z?&*orFFex7$Fj^m$\"3cV7U+2;ABFex7$F__m$\"3vGJYOm&\\\"

>Fex7$Fd_m$\"3szcYq9A2:Fex7$Fi_m$\"3&eJo(3ZqW6Fex7$F^`m$\"3n5<'R!HHIwF

i]m7$Fd`m$\"3b'[@=umKt$Fi]m7$Fi`m$\"39&>SJj9Up$Fb`m7$F_am$!3Oul:J@\\hK

Fi]m7$Fdam$!3VLN$oS)3SqFi]m7$Fiam$!3!3XTa%yYz5Fex7$F^bm$!3#4,5MXR7X\"F

ex7$Fcbm$!3cy$fYLlw(=Fex7$Fhbm$!3'Ro(\\N5%oF#Fex7$F]cm$!3M%HUXqJVs#Fex

7$Fbcm$!3Q^zu9'zK:$Fex7$Fgcm$!3![CWuMmNl$Fex7$F\\dm$!3#zieM$\\lgTFex7$

Fadm$!3ff^nS3tOZFex7$Ffdm$!3c*z0d<)\\b`Fex7$F[em$!3;Us!3j**e2'Fex7$F`e

m$!3wk/gpR+doFex7$Feem$!3)Hf')3Nitw(Fex7$Fjem$!3=_+qktK7))Fex7$F_fm$!3

VM3_X+]L**Fex7$Fdfm$!37(p**e+bp9\"F-7$F^gm$!3,6_%fwK]J\"F-7$Fhgm$!3gd[

#RF*=R:F-7$Fbhm$!3gll'**zdo\"=F-7$Ffim$!3@BAAAAAAAF-F_hl-F$6$7_o7$$\"3

3+++++++6F-$\"33************47F]fl7$$\"3I/E]LB116F-$\"3'>p])>![M:\"F]f

l7$$\"3^3_+nY776F-$\"3i$)Q$o(o2.6F]fl7$$\"3s7y]+q==6F-$\"3OeSgVa$z0\"F

]fl7$$\"3r;/,M$\\U7\"F-$\"3\"))f77Aes,\"F]fl7$$\"3\"\\i:5+uj8\"F-$\"3E

*)*f())*\\\"p%*F-7$$\"3ML3-o')\\[6F-$\"3%GTCO!ec#)))F-7$$\"3wTg-NLig6F

-$\"3')*RWC!)ojQ)F-7$$\"3=]7.-![F<\"F-$\"3mr4pkp_hzF-7$$\"3gek.pE([=\"

F-$\"3)fbj[/,Sf(F-7$$\"3!omTgL(*p>\"F-$\"3#\\BZ<63KF(F-7$$\"3V$3_+nY7A

\"F-$\"3Cl0u2()3TnF-7$$\"3G+D1/g\\X7F-$\"3$\\2t51#))=jF-7$$\"3!p\"H2Q`

up7F-$\"3!)fQkWc%p(fF-7$$\"3_LL3sY*RH\"F-$\"3%z!pVdoT&p&F-7$$\"3;]7`N:

Ry8F-$\"3#pr)*Gyc6-&F-7$$\"3!o;z*)R)yi9F-$\"3gW7\">:.Oi%F-7$$\"33](=()

\\,xb\"F-$\"3[,)4jRv2N%F-7$$\"3OL$e%)f9El\"F-$\"3_M[0JD\"\\=%F-7$$\"3[

LL$Q%o:[<F-$\"3_b*f<(\\x%3%F-7$$\"3eL$3#*3*pV=F-$\"3#*36E\"zb*GSF-7$$

\"3;](o*QsyQ>F-$\"3!)z(\\>K\"*R+%F-7$$\"3tm\"H()QvQ.#F-$\"3\\8oBU*46+%

F-7$$\"3p*\\(ovU.A@F-$\"364_iYEF8SF-7$$\"35LekiJ>5AF-$\"3!=d4?`2l.%F-7

$$\"3;+D\"[+gFR#F-$\"3kvN4'ze26%F-7$$\"3_Le9%*3d\"e#F-$\"3z0&oxk`Q@%F-

7$$\"39+DckixpFF-$\"38zl!)R%>[L%F-7$$\"3-nmT@'oL'HF-$\"3%*z\"\\xK(psWF

-7$$\"3WL$3Z([)Q8$F-$\"3'pCTxr8Dg%F-7$$\"3>++D*yXeK$F-$\"3U6\\P3pzbZF-

7$$\"3L++v8\\f=NF-$\"3vJ.]$pTc\"\\F-7$$\"3a++v5WM/PF-$\"3?%obtz>T2&F-7

$$\"3cLe9\\F-tQF-$\"3j0iW9#)3@_F-7$$\"3ummT3wftSF-$\"3MEU1T#\\*)R&F-7$

$\"3*pmmO#3^VUF-$\"3KBkP?(==b&F-7$$\"3\"3]7jGg6W%F-$\"3t$oOO%*f<t&F-7$

$\"3Wmm;^N6;YF-$\"3E^pqRNl#*eF-7$$\"3I+DJ6]13[F-$\"3;$>M,dl12'F-7$$\"3

Y+v$R>[3*\\F-$\"3-0!)\\$\\@9C'F-7$$\"3#pm\"zpKc\"=&F-$\"3w+.>#G32U'F-7

$$\"3Wn\"HUC*pc`F-$\"3%y'=?53B'e'F-7$$\"35M$3F02ca&F-$\"3s)*[gr'*flnF-

7$$\"3%H$e9u\"H=u&F-$\"3-<=#eD=F&pF-7$$\"3^+vo26k7fF-$\"31*pa;g(>;rF-7

$$\"3UL$eanAr4'F-$\"3k)*)eIz6LH(F-7$$\"3-++]'=5xG'F-$\"3KeqFkz#oZ(F-7$

$\"3[+]i$)G;ukF-$\"3sd:H;#Rol(F-7$$\"3W+DJbacamF-$\"3U0$yVq89$yF-7$$\"

3w+]P`<([&oF-$\"3+6E\\(opc-)F-7$$\"3Amm;re&[.(F-$\"3*f/(Q6*f0?)F-7$$\"

3t***\\PLFqA(F-$\"3wDwh.wh(Q)F-7$$\"3dKe9TK;,uF-$\"3'yjko%[Qd&)F-7$$\"

3)3+]KyR:f(F-$\"3OOv*QS\\Ku)F-7$$\"3Am\"zHFp1x(F-$\"3%pg4%f^O=*)F-7$$

\"3E,Dc.7\"z&zF-$\"3l\"H;t\\K;5*F-7$$\"3LmmT:W(49)F-$\"3G=OgE8,\"G*F-7

$$\"3@+D\"GjCEL)F-$\"3g&Hl([9+p%*F-7$$\"3<MLLql?<&)F-$\"3MFGE4ZB]'*F-7

$$\"3cL$37Eofq)F-$\"3K,=&o!ytN)*F-7$$\"3Oo\"z*4p;$*))F-$\"3ceW.xe)>+\"

F]fl7$$\"3_,+]EI=l!*F-$\"3EWKJxs\"*=5F]fl7$$\"3Un;/3HLi#*F-$\"3evt**4k

LQ5F]fl7$$\"3ILLL7hmQ%*F-$\"3g4cJDorb5F]fl7$$\"3x*\\7j3umi*F-$\"3wJpch

$fU2\"F]fl7$$\"3W*\\(o1<i1)*F-$\"3+1Tqis,#4\"F]fl7$$F^[lF*$\"326666666

6F]flFiz-F$6$7hn7$Fgen$\"3qL_4Q_4Q_F-7$F\\fn$\"3#4E:(4)=;&\\F-7$Fafn$

\"396pJ,00'p%F-7$Fffn$\"3w\"3#RUYjmWF-7$F[gn$\"3W!y-[qV&fUF-7$F`gn$\"3

T_Dg6%H/!RF-7$Fegn$\"33Q]v9Uv*f$F-7$F_hn$\"3-.&3)3G^CJF-7$Fihn$\"3!)ps

iJ()olFF-7$Fcin$\"3Gtn3#)4OfAF-7$F]jn$\"3SI(yU\\r'=>F-7$Fbjn$\"3AxLWL(

3;`\"F-7$Fgjn$\"3#o2jXGHMG\"F-7$F\\[o$\"3#H'p6o\\-#4\"F-7$Fa[o$\"3)y*Q

1kBUY&*Fex7$F[\\o$\"3u9oLYnb%o(Fex7$Fe\\o$\"3q0#p(3*HU['Fex7$F_]o$\"3#

GC[-_5\"*o&Fex7$Fd]o$\"3K)>b*f.sj]Fex7$Fi]o$\"3gQ`GO#\\ub%Fex7$F^^o$\"

3;&4Ak`a::%Fex7$Fc^o$\"33CB.Rm>3QFex7$Fh^o$\"3Q;-\")R-m_NFex7$F]_o$\"3

D^g8D*)f0LFex7$Fb_o$\"3I1^RnDx\"4$Fex7$Fg_o$\"3KFy0&GC<\"HFex7$F\\`o$

\"3QrGf5XQmFFex7$Fa`o$\"34'QSH;_Ah#Fex7$Ff`o$\"3G>Jgn!*4&\\#Fex7$F[ao$

\"3eDsyQ*>>P#Fex7$F`ao$\"3-t@$>L&*HF#Fex7$Feao$\"3ewyr+Z(Q<#Fex7$Fjao$

\"3UI*eq&GZ(3#Fex7$F_bo$\"3T@0CX>e/?Fex7$Fdbo$\"3\"GK$>s&HU$>Fex7$Fibo

$\"3[*o*Q&=MQ'=Fex7$F^co$\"3Y'\\6r*Q3'z\"Fex7$Fcco$\"3&yGn,,&4T<Fex7$F

hco$\"3k,u0[kX&o\"Fex7$F]do$\"3Zu/AZanJ;Fex7$Fbdo$\"3cSxp,HN#e\"Fex7$F

gdo$\"3^lOQ*=Yu`\"Fex7$F\\eo$\"33l2x+t`!\\\"Fex7$Faeo$\"3UWaE**)33X\"F

ex7$Ffeo$\"3\\vcJ$G/2T\"Fex7$F[fo$\"3S;f-1PEw8Fex7$F`fo$\"3qAYqgf^S8Fe

x7$Fefo$\"33+lca8c38Fex7$Fjfo$\"3[qLC0Bxw7Fex7$F_go$\"3#RoTM>srC\"Fex7

$Fdgo$\"3$)H3`Y!Rw@\"Fex7$Figo$\"3)GN*)\\$\\]!>\"Fex7$F^ho$\"3U9Ms$o%*

R;\"Fex7$Fcho$\"3A#z;\"R'e)Q6Fex7$Fhho$\"3e0IR)o5n6\"Fex7$F]io$\"3]<A4

6YP#4\"Fex7$Fbio$\"3Co')41\"*\\r5Fex7$Fgio$\"3mdbPZ<6]5Fex7$F\\jo$\"3_

P*\\j)QVI5Fex7$Fajo$\"3355555555FexF_hl-%+AXESLABELSG6%Q\"t6\"Q!F_fp-%

%FONTG6#%(DEFAULTG-%%VIEWG6$;F(FajoFdfp" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve \+

4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 42 "e

liminate( \{x-t^2/(t-1), y-t/(t^2-1)\}, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$<#/%\"tG*(%\"yG\"\"\",&%\"xGF)F)F)F),&*&F(F)F+F)F)F)!

\"\"F.<#,,*(\"\"#F))F(F2F)F+F)F)*$F3F)F)*&F(F))F+F2F)F.F-F)F+F)" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############################

###########################################" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 76 "#Rep\350res de Frenet\nrestart:#assume((t>-5),(t<1

)):\nx:=t^2/(t-1):y:=t/(t^2-1):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 74 "u:=simplify(diff(x,t)):v:=simplify(diff(y,t)):\nl:=simplify(sq

rt(u^2+v^2)):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 31 "tau:=[simp

lify(u),simplify(v)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$*(%

\"tG\"\"\",&F'F(\"\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*F(F(F(F(F(,&F1F

(F(F+F-F+" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 "eta:=[-simplif

y(v),simplify(u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$*&,&*$)

%\"tG\"\"#\"\"\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+F.F,,&F*F,F,F.F

/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2; x1:=subs(t=t1

,x):\ny1:=subs(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=t1,v):\nwith(pl

ots): \nb10:=\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],color=red):\n\n

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 230 "with(plots):b11 := arrow(<x

1,y1>, <u1,v1>, length=[1], width=[0.05, relative], head_length=[0.1, \+

relative], color=red):\nb12 := arrow( <x1,y1>, <-v1,u1>,length=[1],wid

th=[0.05, relative], head_length=[0.1, relative], color=blue):\n\n" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 361 "b20:=plot([t^2/(t-1), t/(t

^2-1), t=-0.95..0.8],color=black):\nt2:=-1/2; x2:=subs(t=t2,x):\ny2:=s

ubs(t=t2,y):\nu2:=subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb21 := arrow(<x2

,y2>, <u2,v2>, length=[1], width=[0.05, relative], head_length=[0.1, r

elative], color=red):\nb22 := arrow( <x2,y2>, <-v2,u2>,length=[1],widt

h=[0.05, relative], head_length=[0.1, relative], color=blue):\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^2-1), t=1.1..5],

color=blue):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t3,y):\nu3:=subs(

t=t3,u);\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <u3,v3>, length=[

1], width=[0.05, relative], head_length=[0.1, relative], color=red):\n

b32 := arrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05, relative], hea

d_length=[0.1, relative], color=blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#u3G$!++++

+I!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "B:=plot([t,(t/2)-

3/4,t=-5..12],color=magenta): # asymptote oblique\n" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 76 "display(b10, b11, b12, b20, b21, b22, b30

, b31, b32,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" {GLPLOT2D 

491 491 491 {PLOTDATA 2 "65-%'CURVESG6$7V7$$!3'pmmmmmm;%!#<$!3ULLLLLL$

3#!#=7$$!3sXG5(3BD4%F*$!3\"[U'\\7)p$=@F-7$$!3!zD*\\Xm0GSF*$!35qg#>Zk)

\\@F-7$$!3%)HX9h)4c&RF*$!3wU,FH`Y'=#F-7$$!3-HR')z5u#)QF*$!3rP.YW.kCAF-

7$$!3YxrxZ*y-\"QF*$!3sB'R/*f.kAF-7$$!3R/m^\\J:VPF*$!334,w$H\")=I#F-7$$

!3['zrS:2Pn$F*$!320\"35C$[UBF-7$$!3d8EvD:&>g$F*$!3;(>kelwgQ#F-7$$!3WGP

:]]\\INF*$!3t_3u&z]7V#F-7$$!3#pbzKDoqX$F*$!3%QJ4#))QizCF-7$$!3QgKQ'\\f

CR$F*$!3mtl\\[B$R_#F-7$$!3._Ov,?!)>LF*$!3%>7')QRVed#F-7$$!3e7p4,9$pC$F

*$!312ikNXFIEF-7$$!33^%f%H:zwJF*$!3)=Fn!\\*o]o#F-7$$!3*\\6(ypF<8JF*$!3

>lca2O&pt#F-7$$!3xRsOu4iPIF*$!3Xz(>fhr9!GF-7$$!3qPlsl[qtHF*$!3?hM%)zip

eGF-7$$!3[R;YD%f%**GF*$!3)e1'>WkXGHF-7$$!3!GE0'Ru$Q$GF*$!3cBog'R*G$*HF

-7$$!3YPVBd0&>w#F*$!3!)[dj+L-oIF-7$$!39%HqND5Op#F*$!3*pmI:<wH9$F-7$$!3

B.HX&yFCi#F*$!3ZJlB/DYDKF-7$$!3'>t5+mwrb#F*$!3k97cjZR0LF-7$$!3W0WRwg#p

[#F*$!3wr?%*f)4lR$F-7$$!3Z/E%[n2TT#F*$!31Y*RRkWq\\$F-7$$!3SY+BQ?&3N#F*

$!3eG?j3N#**e$F-7$$!3#zbqlt!o#G#F*$!3U#)*[f2.kp$F-7$$!30V/[n:U7AF*$!3a

b^iLh#Q\"QF-7$$!3H*o-zvhQ9#F*$!3j#fjFF-o$RF-7$$!3K\"=V'44qx?F*$!3!p&*3

tj#GkSF-7$$!3*RUd^Q`W+#F*$!3F&Rh+z.o@%F-7$$!3&z9?5tR)Q>F*$!3%G)fv9s$\\

O%F-7$$!33Fit3!3!p=F*$!3AY^+c8COXF-7$$!3<bN$e(G%f!=F*$!3#z'R*e,iZq%F-7

$$!3Rf>R@ACP<F*$!3&\\s6U3[b!\\F-7$$!37/iN\\*\\Gn\"F*$!3$)Q<$zU*f7^F-7$

$!3:'*=i3u\"eg\"F*$!3Sq,`\\.%3N&F-7$$!3DP)*)yvr0a\"F*$!3=Xh80U&*3cF-7$

$!3S!z%zr`fs9F*$!3x%G'QEox5fF-7$$!31(e_3nnuS\"F*$!3.!e9VlA!QiF-7$$!3CF

l5$[P7M\"F*$!38UX(e8!p<mF-7$$!3e&R2ZVbfF\"F*$!337VNZ:Y\\qF-7$$!3[fC%fK

Xj@\"F*$!3/$*35`SY1vF-7$$!3g\"))\\%*o/&[6F*$!3\\\\9nvpT?\")F-7$$!3%>N/

A4&H)3\"F*$!3E*pk@9a\\x)F-7$$!39'yvt+!Rc5F*$!3Qjc!R:@`<*F-7$$!37HFSXji

C5F*$!3G(f$)>rm#>'*F-7$$!3m0*=(4ZiV**F-$!3C\"3GrA?#45F*7$$!3y=R]:ARU'*

F-$!3Oa<%*\\&z?1\"F*7$$!3Lw$p'e:J?$*F-$!3*[$4\"yaIj7\"F*7$$!3A+++++++!

*F-$!3%**************>\"F*-%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!F_\\lF

^\\l-%)POLYGONSG6&7&7$$!+1LeY8!\"*$!+Vimyo!#57$$!+gL3?8Fg\\l$!+\"4nYX'

Fj\\l7$$!+i)[)obFj\\l$!+bdYA6Fg\\l7$$!+A$[Q$eFj\\l$!+qc'[;\"Fg\\l7%7$$

!+A\"\\jV&Fj\\l$!+(zl75\"Fg\\l7$$!+#H]L&[Fj\\l$!+2cm'>\"Fg\\l7$$!+i![j

'fFj\\l$!+Gc1'=\"Fg\\l-%&STYLEG6#%,PATCHNOGRIDGFg[l-F$6#7*Fd\\lF[]lF`]

lF[^lF`^lFe^lFe]lFd\\l-Fa\\l6&7&7$$!+vL878Fg\\l$!+-k;*z'Fj\\l7$$!+\"HL

XN\"Fg\\l$!+Kp;MlFj\\l7$$!+^CMv()Fj\\l$\"+-y\"y4\"Fj\\l7$$!+\"HV8N)Fj

\\l$\"*K$=G$)Fj\\l7%7$$!+@?M()*)Fj\\l$\"+PvJI7Fj\\l7$$!+JRML!)Fj\\l$\"
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$!3s^[&QcrTt$F*7$$\"3$*R[OP?'>`#F*$!3)zt)>sjXjJF*7$$\"3m%[]!RCTpDF*$!3

%y9*yg$R\"oDF*7$$\"3?'=)=qI.vCF*$!3!Hz^#*oMc,#F*7$$\"3<zn:jjvVAF*$!3'*

*>]qPpcZ\"F*7$$\"3'3\"f(RSl3z\"F*$!3/$)f&4E@!*)*)F<7$$\"3$>&o*3IO36\"F
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!3n;:(37-eK*F<$\"37[IA\"G\"G1AFg`l7$$!3[@0SMw\\<GF*$\"3kaP&e(fzm?Fg`l7

$$!3'[uEC1>K]%F*$\"3N!*Ry#[UV$>Fg`l7$$!3ZM\\YF?]JgF*$\"3eZn?7))R/=Fg`l

7$$!3VXg*H;k4T(F*$\"3]&*3m.kYv;Fg`l7$$!3KU+Z.Yj[')F*$\"3+jcB5vlY:Fg`l7

$$!3/80HWF)*e(*F*$\"3B=:g%ztkT\"Fg`l7$$!3M'>xErey1\"Fg`l$\"3'Q')H6]VTH

\"Fg`l7$$!3#=,JJ$)e%\\6Fg`l$\"3!\\\\rP?6,<\"Fg`l7$$!35'e!QS[*eG\"Fg`l$

\"35D<'4c#R#3*F*7$$!3A357tC2\"Q\"Fg`l$\"3t\\\"p#G@'[K'F*7$$!3\")z$4ZL=

(H9Fg`l$\"3#y%o%faS!oNF*7$$!3adiyF'>BV\"Fg`l$\"3c<T)p,xoz(F<7$$!3%GO@/

\"o)fR\"Fg`l$!3_6eB)f-he\"F*7$$!3\"4iq@-oSJ\"Fg`l$!3!\\(*=**o4'*3%F*7$

$!3WA_SNv`\">\"Fg`l$!3w4o.9(\\>P'F*7$$!3E>]ru))eR5Fg`l$!3eC+4#Q!['H)F*

7$$!3oLnw/\">1x)F*$!3ie@j*f'Gq(*F*7$$!3AsU:S/c&f'F*$!3%**em3V&=96Fg`l7

$$!3;'G_mJ3Ig%F*$!3w&R+3M$Q&>\"Fg`l7$$!3Ylz0eg!\\=#F*$!3[i(>#=5UZ7Fg`l

7$$!3=Kd:@TA3>Fbz$!3GBKe8^ua7Fg`l7$$\"3YMeq<il6BF*$!3%\\?6be'Q@7Fg`l7$

$\"3%G`hN))y%>WF*$!3)G)RhO8(4:\"Fg`l7$$\"38)4z`RbZV'F*$!3s/r7y!G-/\"Fg

`l7$$\"3[F.N-d*e1)F*$!3E._%)*Q:`3*F*7$$\"3Y#[%[ORlQ&*F*$!3%y0^h\"z]!R(

F*7$$\"39rkBk,rq5Fg`l$!3kpw=UOi!R&F*7$$\"3k*>V<Ut&R6Fg`l$!3:pDd%zSx]$F

*7$$\"3M_NT%>+x<\"Fg`l$!3eDvy$G)o)Q\"F*7$$\"3sp9Ul<tw6Fg`l$\"3@M#pMIUS

B)F<7$$\"3631z4%4l8\"Fg`l$\"39IG!*G)3(QHF*7$$\"3'H++\"*zs@1\"Fg`l$\"3!

zO#RaQnu[F*7$$\"326.?[zy>%*F*$\"30lU7#*z[DoF*7$$\"3r\"\\#eZ1bS!)F*$\"3

yXgYR<*HM)F*7$$\"3Yeb>>]t1jF*$\"3y:*o.Qn]m*F*7$$\"3q[,\\H#[Ob%F*$\"3Ib

YIf)Hh0\"Fg`l7$$\"3c$pSd5\\:]#F*$\"3.Qp]s8Q=6Fg`l7$$\"37U)GLKIN.&F<$\"

3t*o<?E\\79\"Fg`l7$$!3U-VLESa(e\"F*$\"3'\\WJ/U0w7\"Fg`l7$$!3KkGJ*[9$oN
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`l7$$!3'omTg(fHwBFg`l$!3B<doOT#3i*F*7$$!3;+]PM.ttAFg`l$!3;]!>+sn^f)F*7

$$!3!omT5!oln@Fg`l$!3e;do'QKW`(F*7$$!3%)**\\(oWB>1#Fg`l$!3)p/>]%))4xkF
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/rFE>F*$\"3))Gk&>&ee@7Fg`l7$$!3Q&******\\2cb)F<$\"3>&4tt[d'G8Fg`l7$$\"

3t9++DJE>>F<$\"3H&4BO>1MV\"Fg`l7$$\"3t-+D1RU07F*$\"3U&4)*H&fvM:Fg`l7$$
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\"p>(y!QhF^*F*7$$!3gY?w\")G>%*>F*$!3cO9z^D9*z*F*7$$!3#z!>Zh4*oz)F<$!3k

%o>w?K7'**F*7$$\"3Cuf!yzISP(Fbz$!3!Q)Gl9\"G(****F*7$$\"3+4qa*H)\\E5F*$

!3Sus(3avr%**F*7$$\"3!4XxW$HVA@F*$!3_Oawj&o@x*F*7$$\"31T!H%fbA#>$F*$!3

Q$GC-x(zw%*F*7$$\"3k*f\"=q$yn5%F*$!3^Z%ek=0y6*F*7$$\"3e2(Qs;*o\")\\F*$
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)QdW5F*$\"3GHTTIOHX**F*7$$\"3A1t^C!4O`$Fbz$\"3S?9%ycP*****F*7$$!36^Nt4

oiU(*F<$\"3I-o1auU_**F*7$$!3R*[mx@$)4/#F*$\"3=[!)zXR]*y*F*7$$!3%)oyV&z

PR3$F*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))4y&)e;*F*7$$!3M)*\\2(

RgW([F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$\\]$Hh\")F*7$$!3eT6%e`

&)oh'F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.\"=)**3&z'F*7$$!3ehgnc

)>A)zF*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[n1/>A:&F*7$$!3k9fRct;k

!*F*$\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_jd]()*p4F$F*7$$!3z'oY#)

\\%yN(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3Q4$\\f3!4C7F*7$$!3%f\"

eV\"zn))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*$!3/m([s%GN`))F<7$$!3v

%['4#>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*$!3k.Y)o(z%)RHF*7$$!3!

RC5ZdKK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3wi1Ml6My[F*7$$!3'*p(HUP

M!p\")F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j/HlF*7$$!3:')Q.ih34pF*

$!3==1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7$$!3#p/;,@#*=:&F*$!3+&

zH#[Ywq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$!3Eil'\\n\"4kLF*$!3#37

3'*=frT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$!3!4&G)p`XZJ\"F*$!3_$z

;sX&>8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"3e8/$z'oSFqF<$!3QTFb:s

Fv**F*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn$!3a%QJmuU#*e*F*-Fhcl6

&Fjcl$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+AXESLABELSG6%Q!6\"F]ep-

%%FONTG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 -180.000000 4.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve

 4" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf(-1-4/(3*Pi));e

valf(-sqrt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+\"=8WU\"!\"*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1/((k*Pi)-(Pi/4)));" 

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64_`u!#5" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;evalf(1+1/((k*Pi)-(P

i/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"\"\"\"#" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64

_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-3/2;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"$\"\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!#5" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4)))*sin(t),t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"\"\"*&\"\"%!\"\"%#P

iGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$cosGF1F)F)" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=0));" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+l$=

g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5." }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "###########################

###########    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(1+t^2)

], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\nevalf(2^(

1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2)-x,(2

+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7$$!3YLLL

e%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3ALL$3s%3z

VF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=q]RF1$!3

W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$!3smlaxv

S6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3ypK,g*HO!H

F-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\VKF-7$$!

3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z._Xicn$F

-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)y`39%F-7

$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl%F-7$$!3

#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&\\F-7$$!

3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY***\\F-7$$

!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\F-7$$!3S

$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZF-7$$!3)

f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-7$$!3ndm

mT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$!3%\\mmT

g=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3g***\\7y

Q16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7$$!3vDML

Le*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]F\\v7$$

\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc\"F-7$$

\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![RGF-7$$

\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_SF-7$$\"

3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF-7$$\"3

#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\F-7$$\"

3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**\\F-7$$

\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d\\F-7$$

\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3S/bYF-7

$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%ySTF-7$$

\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm$F-7$$

\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p\"*=D$

F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(>0s')*

e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb$\\O'[

I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ`%[$zB

F-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H*Qyu@F

-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=d#G.?F

-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-F$6$7e

n7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$!3%GLb

$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6P$F17$

FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3C?$p)z

+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$Gf\"F1

7$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7$Fjp$!

3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$\"3%)

\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3O^'))

\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G_$pFu

>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>F17$F

ew$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$Fix$\"

3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"3l))

\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3b*=)

44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3oh3]

Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3fTNk*

f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r6\\!

\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>yu?$

>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_%e8j

WF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFcalFfa

l-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}

{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7\\o

7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7$$!

3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3uY\"

RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>31N

\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4v#F

*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!3C?

$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3uly&y

>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5_I

\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$oF*

7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>7$

$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$$!

3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*7$

$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!3q

Aiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3=Y

&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3q_

GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3cK#

fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$\"3

Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$$\"

3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$\"3

**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7$$

\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$$

\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&QtL

]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!H

m#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=)

44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)y

bs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_$

pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fTN

k*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3R

:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 58 "#restart:with(VectorCalculus):\n#SetCoordinates( 'p

olar' );" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "#ArcLength( <sin(3*t), \+

t>,t=0..Pi/3 ) ;" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 385 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\nI3:=\nplot(-x/2, x=-2..1,y=-1..1.5,c

olor=blue):\nI4:=\nplot(-x*2, x=-2..1,y=-1..1.5,color=magenta):\ndispl

ay(I1,I2, I3, I4);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 484 
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k+,R1)fD)F-Fjq7$7$$!3Q************\\:F*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`

:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\

d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$
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fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fgt7$7$$!3QLzU;zCt:F*F`u7$$!3SliSC

n8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F

`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++

])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^lt9`')F-7$7$$!3W$H-bgs\\c\"F*$\"3

56+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fhw7$$!3_H&eih'3h:F*$\"33%4@)o%)QU

))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"

3^>XEKxxC!*F-7$7$$!3#)************\\:F*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d**

**********>:F*$\"3#fCq$pK'eM%F-7$$!3S90\"\\o)=E:F*$\"3)y++++++]%F-7$F[

z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!3zY@fKc%e`\"F*$\"353+++++]ZF-Faz

7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a

3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g************\\:F*$\"39@9]#py49&F-7

$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]

#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$

7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM

+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![\"e;\"HeK_*F-F`^l7$7$$!3c*******

******[\"F*$\"3.b56:&oVq$F-7$$!37uXup6@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$

\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/

:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H1/:F*$\"3W2++++++SF-7$$!3@,J#)>_

+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$

7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3u

YU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=/

/,;$y*F-7$7$$!3y*************[\"F*$\"33tpfhMz<)*F-Febl7$7$$!3_********

****f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y

#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f)y9F*$\"3)p++++++]$F-F\\dl7$Fbdl

Fj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv.**F-7$7$$!3E\\*)y+b;l9F*$\"35,+

+++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3

mIDL+\"F*Feel7$7$$!3r************H9F*$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F

*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fgfl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF

-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL

+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*7$7$$!3\\************H9F*$\"3Cgd=

8D1>5F*F]hl7$7$$!3Y*************R\"F*$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F

*$\"351++++++DF-7$7$$!3:yejq85<9F*Fail7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F

*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0

KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumTq\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*

Fhjl7$7$$!3W************p8F*$\"3SvH34a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0+

+++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*

$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q

\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>78R!R5F*F]]m7$7$$!3T************R

8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m

7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3

R************48F*$\"3oVK))*eg3E\"F-7$$!3()R\"o!))\\VM8F*$\"3/1++++++:F

-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL

\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#3W[5F*F_`m7$7$$!3O************z

7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$\"351+++++]7F-7$7$$!3nA\\'=%eq38

F*FaamF]_m7$7$$!3h************48F*Ff`m7$$!3L1nuH`D38F*$\"3!pDA\"3ha[5F

*7$7$$!3!z/q+)3E!G\"F*$\"3%4++++++0\"F*F[bm7$Fabm7$$!3I\\WEcS,!G\"F*$

\"3E4Pb8<,]5F*7$7$Fj`m$\"35EF1vA,]5F*Fgbm7$7$$!3M************\\7F*$\"3

f7zj\"*=s:y!#>7$$!3w+X()[dSz7F*$\"3;1++++++5F-7$FgcmFi`m7$7$Fbcm$\"3cC

>z4Tz\\5F*7$$!3s0'pY#R;y7F*Fdbm7$7$$!3%fgpY#R;y7F*FdbmF]cm7$7$$!3J****

********>7F*$\"3VT.%pdmg!fFfcm7$$!3N>jrTW%\\C\"F*$\"3yg++++++vFfcm7$7$

$!3d>jrTW%\\C\"F*$\"3=i++++++vFfcmFacm7$F^dm7$$!33o=]%4O(\\7F*$\"3Ke:v

y+y\\5F*7$7$Fjdm$\"3m()f[2[)z/\"F*Fjem7$7$$!3G*************=\"F*$\"3WG

426mG'H%Ffcm7$$!3)pQe!ec$H?\"F*$\"3Mh++++++]Ffcm7$7$Fjfm$\"3mg++++++]F

fcmFidm7$F`fm7$$!3l(H[dc[s@\"F*$\"3u#eB\"QrqZ5F*7$7$Fefm$\"3RD\"GSguZ/

\"F*Fcgm7$Fdfm7$$!3'\\b@'[b#=<\"F*$\"3E*pH^Qia[$Ffcm7$7$$!3E**********

**f6F*$\"3')GT,#eG(pHFfcmF]hm7$7$Fefm$\"3;D\"GSguZ/\"F*7$$!3S!*)RH)*GC

=\"F*$\"3-xl6>3pV5F*7$7$Fdhm$\"3;>'Q\"H(R./\"F*F\\im7$7$$!3B**********

**H6F*$\"3(z4:mSE(4>Ffcm7$$!3yX(o\\'H^Y6F*$\"3]g++++++DFfcm7$F[jmFchm7

$Fbim7$$!3'fa'y(>4_9\"F*$\"3'**y)[JVnP5F*7$7$Fgim$\"3t/JK_U%[.\"F*Fbjm

7$Ffim7$$!3g'>\")>PR$>6F*$\"3-9lwJVh6;Ffcm7$7$$!3?*************4\"F*$

\"3\"e#>ADc,+6FfcmF\\[n7$Fhjm7$$!3edeqn5f06F*$\"3X;#)3B#f'H5F*7$7$Fc[n
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UQJ*F-Fijn7$7$F`[o$\"3cJ,5d^u)R#Ffcm7$$!3#*p'H*)fk/H)F-$\"3zhSTC$Q0U#F

fcm7$7$$!3?5rkid&3E)F-F^jmFh[o7$F^\\o7$$!3CQebaK!=1)F-$\"3;+))H@r-:IFf
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(yDGF-7$Ffet$\"39++vVQS2DF-7$F[ft$\"37+]7.Cpw@F-7$F`ft$\"3A+](=72)))=F

-7$Feft$\"3o***\\78$)yd\"F-7$Fjft$\"3_+++D#omD\"F-7$F_gt$\"3Z/+]i5AC%*

Ffcm7$Fdgt$\"3q++D\"GGPQ'Ffcm7$Figt$\"3@-+]P%zx+$Ffcm7$F^ht$!3IY*)****

\\2mDF[`n7$Fcht$!3k-++Dc]kKFfcm7$Fhht$!3;$**\\(o/Q*>'Ffcm7$F]it$!3f3++

vQ(zS*Ffcm7$Fbit$!3)*)*\\(=-,FC\"F-7$Fgit$!3?+]P4tFe:F-7$F\\jt$!3O****

\\73\"o'=F-7$Fajt$!3K**\\(oz;)*=#F-7$Ffjt$!3%4+++&*44]#F-7$F[[u$!38++D

Jw/>GF-7$F`[u$!3(3+v=(4bMJF-7$Fe[u$!3r+++vdYCMF-7$Fj[u$!3U++Dc3ucPF-7$

F_\\u$!3++++];$R0%F-7$Fd\\u$!3O+](=-*zqVF-7$Fi\\u$!3K+]7G:3uYF-7$F^]u$

!3++++++++]F--Ff]t6&Fh]tFd]uFd]uFe]u-F$6$7S7$F^^t$\"\"%Fi]t7$Fc^t$\"3!

******\\2<#pQF*7$Fh^t$\"3#)***\\7bBav$F*7$F]_t$\"36++]K3XFOF*7$Fb_t$\"

3%)****\\F)H')\\$F*7$Fg_t$\"3#****\\i3@/P$F*7$F\\`t$\"3;++Dr^b^KF*7$Fa

`t$\"3$****\\7Sw%GJF*7$Ff`t$\"3*****\\7;)=,IF*7$F[at$\"3!)***\\i83V(GF

*7$F`at$\"3:+++NkzVFF*7$Feat$\"3w****\\d;%)GEF*7$Fjat$\"37+++0)H%*\\#F

*7$F_bt$\"3#)*****\\d'[pBF*7$Fdbt$\"38+++&>iUC#F*7$Fibt$\"3!)***\\7YY0

8#F*7$F^ct$\"3)******\\XF`*>F*7$Fcct$\"3)*******>#z2)=F*7$Fhct$\"3/++D

\"RKvu\"F*7$F]dt$\"3<+++qjeH;F*7$Fbdt$\"3()***\\7*3=+:F*7$Fgdt$\"3%)**

*\\PFcpP\"F*7$F\\et$\"3#)****\\7VQ[7F*7$Faet$\"3\")***\\i6:.8\"F*7$Ffe

t$\"31++]P:'H+\"F*7$F[ft$\"3[++]7'pnq)F-7$F`ft$\"3'3++v[G_b(F-7$Feft$

\"3t)****\\_K:J'F-7$Fjft$\"36-+++HnE]F-7$F_gt$\"3y,++D%)opPF-7$Fdgt$\"

3G++]78\\`DF-7$Figt$\"3)3++]x6J?\"F-7$F^ht$!3_y&******Hk-\"Fj\\n7$Fcht

$!30,++]A!eI\"F-7$Fhht$!3E(***\\(=_(zCF-7$F]it$!3W.++]&*=jPF-7$Fbit$!3

#f***\\(3/3(\\F-7$Fgit$!3z++]P#4JB'F-7$F\\jt$!3W(*****\\KCnuF-7$Fajt$!

3A(***\\(=n#f()F-7$Ffjt$!3P+++!)RO+5F*7$F[[u$!30++]_!>w7\"F*7$F`[u$!3O

++v)Q?QD\"F*7$Fe[u$!3G+++5jyp8F*7$Fj[u$!3<++]Ujp-:F*7$F_\\u$!3++++gEd@

;F*7$Fd\\u$!39++v3'>$[<F*7$Fi\\u$!37++D6Ejp=F*7$F^]uF^^t-Ff]t6&Fh]tFe]

uFd]uFe]u-%+AXESLABELSG6%%\"xG%\"yG-%%FONTG6#%(DEFAULTG-%%VIEWG6$;F^^t

F^]u;F`]u$\"#:Fa]u" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 25 "plot(t^4+t^3+1, t=-2..2);" }}{PARA 

13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#

\"\"!$\"\"*F*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"

3YUjU=\\)y='F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z

0hG%e7xSF07$$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G

/&z]%p#F07$$!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]

+()4@MT$z\"F07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)e

iY\">\"e`D\"F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$

\"3?noJLI?'***Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H

)Fbo$\"3(\\(*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3An

mmmj^NmFbo$\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,+

+v#\\N)\\Fbo$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!

39*****\\FRXL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"

))*Fbo7$$!3=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**

fd7S***Fbo7$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$

\"3\"fkkr4'p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*e

CFbo$\"3`\">(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e***

**\\5a`TFbo$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F0

7$$\"3Y'*****\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_

b\\\"F07$$\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$

\"3o_.Co?.b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**F

bo$\"3!Q'3.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$

)G[k6F0$\"3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3x

mmm')fdL8F0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$

e#pa-:F0$\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"

3ILLLGUYo;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby

7$$\"3_mmm1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q

\"Fby7$$\"34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>

Fby7$$\"34++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BF

by7$$\"\"#F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELS

G6$Q\"t6\"Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 

2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 127 "######################################    Exerc

ice 7.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,col

or=black);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%

-%'CURVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*

F*$!3W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$

!3!o)*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*

FDF'7$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh

\"F*FK7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!

*y\\'et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*

$!3souz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f

\"F*7$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3

O`/JhF.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#

=h:*fM97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7

$F_r7$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-

Fcr7$7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>+

+++++!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!

3#\\tIW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f

&z]0NF-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KR

NDRND>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:

7$7$F1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$

7$$\"3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3K

lrkOCvy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)*****

********>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)******

*******>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e

)************z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4

S*)=@F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*

$!3)Q'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)**********

**R%F*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)

4kzlc,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*

$!35)e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:

u]F*Fcp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*Fe

qFg]l7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$

!3YI;2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/Y

S'F*7$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)****

********z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep

\"Q'F*$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjW

om(oWvF*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!

3S+++++++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGB

GF7F7F7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curv

e 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "plot(-x^3-  x^2 , x

=-1..1,color=red);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 

{PLOTDATA 2 "6&-%'CURVESG6#7U7$$!\"\"\"\"!$F*F*7$$!3ommm;p0k&*!#=$!3)f

\\b'HIi()R!#>7$$!3wKL$3<XZ=*F/$!3-ouD^DXxoF27$$!3mmmmT%p\"e()F/$!3Z$)[

Aft_D&*F27$$!3:mmm\"4m(G$)F/$!3/lnw'H2$f6F/7$$!3\"QLL3i.9!zF/$!38:?p^%

*>58F/7$$!3\"ommT!R=0vF/$!3Q&)yYdYF09F/7$$!3u****\\P8#\\4(F/$!3MN3FZeN

i9F/7$$!3+nm;/siqmF/$!3q3XF7*z9[\"F/7$$!3[++](y$pZiF/$!3o(=#*=6jYY\"F/

7$$!33LLL$yaE\"eF/$!3c)zQ/ZwZT\"F/7$$!3hmmm\">s%HaF/$!3Q5l!Re`tM\"F/7$

$!3Q+++]$*4)*\\F/$!3YR^%plC&\\7F/7$$!39+++]_&\\c%F/$!3vobe)**)fK6F/7$$

!31+++]1aZTF/$!3*=9Ch_Xn+\"F/7$$!3umm;/#)[oPF/$!3)f2e7c$o\\))F27$$!3hL

LL$=exJ$F/$!3?\")4d=1\\btF27$$!3*RLLLtIf$HF/$!39a,q1#3!*3'F27$$!3]++]P

Yx\"\\#F/$!3]hX)>r7=m%F27$$!3EMLLL7i)4#F/$!3#*)=J>*R$*zMF27$$!3c****\\

P'psm\"F/$!3tPJmBCK;BF27$$!3')****\\74_c7F/$!3e+YA_'f/Q\"F27$$!3)3LLL3

x%z#)F2$!3uG?ap!=uG'!#?7$$!3KMLL3s$QM%F2$!3.*4@^kG\\!=Ffr7$$!3]^omm;zr

)*!#@$!3<v$oey1ct*!#C7$$\"3%pJL$ezw5VF2$!3gbxpMyPQ>Ffr7$$\"3s*)***\\PQ

#\\\")F2$!3W#*)H8B+A=(Ffr7$$\"3GKLLe\"*[H7F/$!3]sD.J&)\\(p\"F27$$\"3I*

******pvxl\"F/$!3FOi%*\\N\"Q?$F27$$\"3#z****\\_qn2#F/$!35c?'z\">o3_F27

$$\"3U)***\\i&p@[#F/$!3s;<>V:Z!p(F27$$\"3B)****\\2'HKHF/$!3!=V+zSl>6\"

F/7$$\"3ElmmmZvOLF/$!3KWlXc_!\\[\"F/7$$\"3i******\\2goPF/$!3kj9p!4la&>

F/7$$\"3UKL$eR<*fTF/$!3yPsU\\8O]CF/7$$\"3m******\\)Hxe%F/$!3_kFx%==.2$

F/7$$\"3ckm;H!o-*\\F/$!3dm%Q'>F*Ht$F/7$$\"3y)***\\7k.6aF/$!3cSm#[!fC7X

F/7$$\"3#emmmT9C#eF/$!3uP\"4X7zQO&F/7$$\"33****\\i!*3`iF/$!3%HD]pJS^N'

F/7$$\"3%QLLL$*zym'F/$!3/Zy!oAV1T(F/7$$\"3wKLL3N1#4(F/$!3s%\\*pNv&of)F

/7$$\"3Nmm;HYt7vF/$!3/,TicVR%))*F/7$$\"3Y*******p(G**yF/$!3)30p(4J*o6

\"!#<7$$\"3]mmmT6KU$)F/$!3#>kBVS@lF\"Fby7$$\"3fKLLLbdQ()F/$!3]H\"[fEG4

V\"Fby7$$\"3[++]i`1h\"*F/$!3YY-f#o%43;Fby7$$\"3Y++++PDj$*F/$!3-^t(y^'e

(p\"Fby7$$\"3W++]P?Wl&*F/$!37<YY\"e#>!z\"Fby7$$\"3A++v=5s#y*F/$!3)y=Gy

lQK*=Fby7$$\"\"\"F*$!\"#F*-%'COLOURG6&%$RGBG$\"*++++\"!\")F+F+-%+AXESL

ABELSG6$Q\"x6\"Q!Fa\\l-%%VIEWG6$;F(Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 6 1 

4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 40 "

plot(y^3 +y^2 + y, y=-1..1,color=blue);\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6#7S7$$!\"\"\"\"!F(7$$!

3ommm;p0k&*!#=$!33<6q8YHl\"*F.7$$!3wKL$3<XZ=*F.$!3%fe2d\"***p\\)F.7$$!

3mmmmT%p\"e()F.$!3KyTu0nh0yF.7$$!3:mmm\"4m(G$)F.$!37,***[ze%prF.7$$!3

\"QLL3i.9!zF.$!37=89pT?\"f'F.7$$!3\"ommT!R=0vF.$!3U\"y)pY#4**4'F.7$$!3

u****\\P8#\\4(F.$!3Uk\"H-\\lDj&F.7$$!3+nm;/siqmF.$!3sd@*=HZ\"*=&F.7$$!

3[++](y$pZiF.$!3#G\"ygv1.$y%F.7$$!33LLL$yaE\"eF.$!3AMX*GJyyR%F.7$$!3hm

mm\">s%HaF.$!3Ac,w2'=@3%F.7$$!3Q+++]$*4)*\\F.$!3!3'[0$pu&[PF.7$$!39+++

]_&\\c%F.$!3CJWT^iNKMF.7$$!31+++]1aZTF.$!3-ee(Q7&zSJF.7$$!3umm;/#)[oPF

.$!39f3/[)>N)GF.7$$!3hLLL$=exJ$F.$!3]NiZ@\"4Ae#F.7$$!3*RLLLtIf$HF.$!3r

=Lm7*HqK#F.7$$!3]++]PYx\"\\#F.$!3NW:ImLfD?F.7$$!3EMLLL7i)4#F.$!3Q:-9My

i]<F.7$$!3c****\\P'psm\"F.$!3%foL^RPcV\"F.7$$!3')****\\74_c7F.$!3))RvF

Z\\Z=6F.7$$!3)3LLL3x%z#)!#>$!35G\"zjFN2l(Fbr7$$!3KMLL3s$QM%Fbr$!3MC7#Q

MWL;%Fbr7$$!3]^omm;zr)*!#@$!3E#)4))fg0i)*F]s7$$\"3%pJL$ezw5VFbr$\"3G#4

.=u0Y]%Fbr7$$\"3s*)***\\PQ#\\\")Fbr$\"3mzH8)Reu'))Fbr7$$\"3GKLLe\"*[H7

F.$\"3k*eO9,R#*R\"F.7$$\"3I*******pvxl\"F.$\"3%Gi%*\\0d\"y>F.7$$\"3#z*

***\\_qn2#F.$\"3Q.iz;(Qwf#F.7$$\"3U)***\\i&p@[#F.$\"3Cq\">or;7D$F.7$$

\"3B)****\\2'HKHF.$\"3vH/!H[hU/%F.7$$\"3ElmmmZvOLF.$\"3&)4K7B+m@[F.7$$

\"3i******\\2goPF.$\"3^j9pSe1CdF.7$$\"3UKL$eR<*fTF.$\"3Yq0EX(y-h'F.7$$

\"3m******\\)Hxe%F.$\"3=kFxM![!ewF.7$$\"3ckm;H!o-*\\F.$\"3eI^!)[2EB()F

.7$$\"3y)***\\7k.6aF.$\"3NRmK<BGB**F.7$$\"3#emmmT9C#eF.$\"3Z!e<TNH'=6!

#<7$$\"33****\\i!*3`iF.$\"3KD]%z$H#3E\"Ffw7$$\"3%QLLL$*zym'F.$\"34=T,;

B&yS\"Ffw7$$\"3wKLL3N1#4(F.$\"3'GG.W5#*)o:Ffw7$$\"3Nmm;HYt7vF.$\"3&o2z

&)*GrR<Ffw7$$\"3Y*******p(G**yF.$\"3#30p(z=#o!>Ffw7$$\"3]mmmT6KU$)F.$

\"3M3.\\=Nv5@Ffw7$$\"3fKLLLbdQ()F.$\"3)HY\"G>ey/BFfw7$$\"3[++]i`1h\"*F

.$\"3^Y-%)=7?CDFfw7$$\"3W++]P?Wl&*F.$\"3=<Y@&yOnu#Ffw7$$\"\"\"F*$\"\"$

F*-%'COLOURG6&%$RGBG$F*F*F][l$\"*++++\"!\")-%+AXESLABELSG6$Q\"y6\"Q!Fe

[l-%%VIEWG6$;F(Fez%(DEFAULTG" 1 2 0 1 10 0 2 6 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 50 "plot([x^3 + x^2 , -x^3 - x^2 - x, ], x=-1.5..1.5);" }

}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6$7S7

$$!3++++++++:!#<$!3+++++++D6F*7$$!3&*****\\P&3YV\"F*$!3192$o]&oW*)!#=7

$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31++D;as88F*$!3f!ynF'o]9aF27$$!3#

****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'***\\7V0@&=\"F*$!3JLF@3qp,EF27$

$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'***\\i+#QU1\"F*$!3]@i3Qvjvs!#>7

$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!3;++D\"oS:P*F2$\"3;w%*>cE\\>bF

Q7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ7$$!3#*****\\(G3U9)F2$\"3*))Gv

T\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"H#p.UNy19F27$$!3?+++vGVZoF2$\"

3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iGQ1`i9F27$$!37++D1Bt_cF2$\"3Yy%

=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<Ub@8W7F27$$!3()*******4'*QS%F2

$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'[LXf&[()FQ7$$!3'3+++&=$z9$F2$

\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv@ImK!p%FQ7$$!3C***\\(o8y%)=F2

$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3E8#pZ,>3N\"FQ7$$!3O!***\\7ev:

lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$\"3]aAuW#H%*=#!#B7$$\"3i(***

\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&QA7F2$\"3U,C`4\"zon\"FQ7$$\"

3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$

$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3')***\\PMaKs$F2$\"3jXXT+IS->F

27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$\"3*y*****\\@80]F2$\"3+dEf[y)

*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27$$\"3j)**\\P4w)RiF2$\"3a!H\\5

(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF27$$\"3'z**\\P/-a[(F2$\"3['*4

&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!\\$>\"F*7$$\"3s)****\\i@Ot)F2$

\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"3p#p0_As\\q\"F*7$$\"3>+++!*>=+

5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7

\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"

[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F*$\"3I.v6'\\-.(RF*7$$\"31+]P/)f

TP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V\"F*$\"3e'R**p/^D,&F*7$$\"3+++++

+++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S

7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn

_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3Iti%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F

*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"

3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y

#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$

F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$

\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F27$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3

keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fes$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2

!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>cUexeKF27$Fit$!3#*eCzbh(yQ%F27$F

^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$Fhu$!3MaEf)**>Tw)F27$F]v$!3%zBj

\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#

G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`

x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$Fjx$!37&[Um**Hz#QF*7$F_y$!3g@w3

1:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E))3\"G&F*7$F^z$!3I8r8u<KdeF*7$

Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F][l6&F_[lFc[lF`[lFc[l-%+AXESLAB

ELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 155 "###########################

#####################\n#Rep\350re de Frenet\nrestart;F:=x*(y + x) + 2*

x^3 + x^4 + y^4;Fx:=diff(F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 

438 "\n with(plots):b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black \+

, numpoints=10000):\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y

=y0]);\nFy0:=eval( Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := \+

arrow(<x0,y0>, <-Fy0/l0,Fx0/l0>, length=[1],width=[0.01, relative], he

ad_length=[0.1, relative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l

0,-Fy0/l0>,length=[1],width=[0.01,relative], color=blue):\n\ndisplay(b

0, b1, b2, scaling=CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"FG,**&%\"xG\"\"\",&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F

(*$)F*F1F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&

\"\"#F'%\"xGF'F'*&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x0G!\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, th

e name changecoords has been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%$Fx0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 

"" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6)-%'CURVESG6fz7$7$$!3Q****

********f:!#<$\"3)=N4#[v-qa!#=7$$!3))e\"eZx^Nc\"F*$\"3k6++++++cF-7$F.7

$$!33kz6()ynk:F*$\"3Ec'z6()ynk&F-7$7$$!3!o$37&zhGd\"F*$\"3)>,++++++'F-

F47$F:7$$!3W3#z?z?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7+++++

+kF-F@7$FF7$$!3m>\"=I#))[$e\"F*$\"3)G@\"=I#))[j'F-7$7$$!3!H)>VBra&e\"F

*$\"3q7++++++oF-FL7$FR7$$!3)3g#G%>Xue\"F*$\"3IBg#G%>XuqF-7$7$$!3_\"*=O

9#p\")e\"F*$\"318++++++sF-FX7$Fhn7$$!3Q`]Tz&yze\"F*$\"3y]0:%z&yzuF-7$7

$$!37^p#eSXxe\"F*$\"3S8++++++wF-F^o7$Fdo7$$!3EWrJi:P&e\"F*$\"35h9<Bcr`

yF-7$7$$!31\\!*=@/!Qe\"F*$\"3w8++++++!)F-Fjo7$F`p7$$!3U>XBVq'*z:F*$\"3

'=@XBVq'*>)F-7$7$$!3y6^ZE\\\"ed\"F*$\"3+8++++++%)F-Ffp7$7$$!3+7^ZE\\\"

ed\"F*$\"379++++++%)F-7$$!39u*HM7P@d\"F*$\"3Sf(*HM7P@&)F-7$7$$!3q?h/qE

Aj:F*$\"3Y9++++++))F-Fgq7$F]r7$$!3!o7](3tDi:F*$\"3b(G,v3tD#))F-7$7$$!3

g************f:F*$\"3wh8`8`8t))F-Fcr7$7$$!3N************>:F*$\"3#Q\")Q

?cShM%F-7$$!3-wH^x-=A:F*$\"3m6++++++WF-7$Fds7$$!3&H-vw;eN_\"F*$\"3RX-v

w;eNWF-7$7$$!3)=T)HX0PP:F*$\"3[6++++++[F-Fjs7$F`t7$$!3'RsVHsVpa\"F*$\"

3sasVHsVp]F-7$7$$!3'y'*)Qv\"o9b\"F*$\"3G6++++++_F-Fft7$F\\u7$FjrF+7$Fi

r7$$!3Yezj\"[M([:F*$\"3M.'zj\"[M(3*F-7$7$$!3*=j(zE#RDa\"F*$\"3#[,+++++

?*F-Fdu7$7$F[v$\"3%f,+++++?*F-7$$!3fw@2$R/L`\"F*$\"3&\\y@2$R/L$*F-7$7$

$!3d************>:F*$\"3(=lP%4k^<&*F-Fcv7$7$$!3a************z9F*$\"34_

12>\"pU^$F-7$$!3UuRW<7H%[\"F*$\"3i7++++++OF-7$7$Few$\"317++++++OF-7$$!

3kM)=$p([%)[\"F*$\"3Kh$)=$p([%o$F-7$7$$!3wLTG8%GP]\"F*$\"3)=,++++++%F-

F]x7$Fcx7$FjvFbs7$Fiv7$$!3L6)Rtkqh^\"F*$\"3%Q8)Rtkqh&*F-7$7$$!3/G`qDAr

7:F*$\"3=:++++++'*F-F[y7$7$$!3#yK0dA7F^\"F*Fdy7$$!3'f<Qy:vb\\\"F*$\"3?

x<Qy:vb(*F-7$7$F`w$\"3'e)z7Zh5#*)*F-Fjy7$7$$!3]************R9F*$\"31x;

O&H6I$GF-7$$!37OI/9shh9F*$\"3G7++++++KF-7$Fiz7$F`w$\"3a^12>\"pU^$F-7$F

`z7$$!3uoF$f'eot9F*$\"3^2xKf'eo$**F-7$7$$!3!fi#=#)>Rk9F*$\"3c,++++++5F

*Fc[l7$Fi[l7$$!3Oz!\\%Q&o)[9F*$\"3U\"3\\%Q&o)35F*7$7$Fez$\"3V@6%o^OP,

\"F*F_\\l7$7$$!3Y*************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$

\"3o7++++++CF-7$F^]l7$$!3ZMZ`w6^K9F*$\"3KjtMl<6DFF-7$7$$!3dJ!Ra:1xV\"F

*$\"3Y7++++++GF-Fd]l7$Fj]lFdz7$7$Fez$\"3l@6%o^OP,\"F*7$$!3qiwa%\\&e@9F

*$\"3ckwa%\\&e@5F*7$7$Fj\\l$\"3)Q<^!\\MNI5F*Fd^l7$7$$!3U************f8

F*$\"3E?(*ppmLq<F-7$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7+++++

+?F-Fi\\l7$Fj^l7$$!33cfhIic#R\"F*$\"3?efhIicK5F*7$7$$!3U3Id)*p)fO\"F*$

\"3f,+++++S5F*F]`l7$Fc`l7$$!3a)o_6@e6O\"F*$\"3Z!p_6@e6/\"F*7$7$F__l$\"

3'*eit[\">9/\"F*Fi`l7$7$$!3S************>8F*$\"3Cf#)=ZBca8F-7$$!3A&>hx

W5MM\"F*$\"3_7++++++;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*

7$7$Fdal$\"3W\"))f*)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-

7$$!3\\\"=;,r'3-8F*$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal

$\"3A\"))f*)*e6Z5F*7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3a

G([WyN%\\5F*F[dl7$7$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:

D\"F*$\"3qB,+++++!)Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\

7F*$\"3]Glk;^0\\5F*7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F

*$\"3s,Ez0())=!fFjdl7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$

F[fl7$$!3/KFxS7I17F*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!

3E************f6F*$\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFj

dl7$7$F[hl$\"3IC,+++++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$

7$Ffgl$\"3d6Mnf2eS5F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjd

l7$7$$!3A************>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F

*7$$!3US))es\"ym:\"F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC

>J()!#?7$7$$!3=************z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<

8L56F*$\"30r-C<8LI5F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C

\"pFgjl7$$!35\\3\"=vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*

$\"3WC=I1C5k;FgjlF\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$

\"3vodZ>\"ol,\"F*7$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27**************

*F*$\"3l'[&*[6B^B\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]

m7$$!3\"H?AAAAUh*F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s

#oS-h`\"FgjlFa^m7$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m

$\"3S>s#oS-h`\"Fgjl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!******

******>*F-$\"37ff\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y

;3T4qi(*F-7$7$F]`m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$

$!3cPQG1a([!*)F-$\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@H

n7FjdlF`am7$7$Fgam$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"*

***********>*F-Fj`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$

!3q*)***********R)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3

Etj]@'3Q[*F-7$7$F^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!

3w%z9l*>%*[#)F-$\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"

[?gD+KFjdlF`dm7$7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7

$7$Fgdm$\"3])o\"[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$

Qzr>mVRs(F-F]hlFgem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<Rl

yUFjdl7$7$$!3)*))***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p

5F*oUzF-$\"3%4>p5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)*****

******f(F-$\"33vwzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k

))***********>(F-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3

eUs+wsIjsF-$\"3O8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3

]v\"f`j&euhFjdl7$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$

!3uE]D$G@w6(F-$\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F

-Fbjm7$7$Fijm$\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!

3m<yu6\"*='['F-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3

pi/pED49#)Fjdl7$7$$!3#z)***********R'F-$\"3()4x%>*zw-$)FjdlF^\\n7$7$Fe

\\n$\"3WIH0%QeZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$

7$Fe\\n$\"3[3x%>*zw-$)Fjdl7$$!3y,8f2LL;hF-$\"3!*eK\"f2LL;*Fjdl7$7$$!3c

()************fF-$\"3:#*>y7^/='*FjdlFh]n7$7$Fe\\n$\"3LHH0%QeZJ)F-7$$!3

u9Hux@v&>'F-$\"3'4%Hux@v&>)F-7$7$F_^n$\"3?Rd8KAmz!)F-Fg^n7$F^^n7$$!30x

'3Ey%o6eF-$\"3P,(3Ey%o65F-7$7$$!3A()***********f&F-$\"3-*z9RgBq3\"F-Fa

_n7$7$Fh_n$\"3\"Qo6du<M$yF-7$$!3]%*\\b$*[=aeF-Fcp7$F``n7$F_^n$\"35Qd8K

Amz!)F-7$Fg_n7$$!31:)eyJRq]&F-$\"3-S)eyJRq5\"F-7$7$$!3@FQ$pYLn?&F-Facl

Fh`n7$7$$!3LGQ$pYLn?&F-Facl7$$!3?Kh<:w^,_F-$\"3@eh<:w^,7F-7$7$$!3%o)**

*********>&F-$\"3#Q<Zv?8@?\"F-Fean7$7$F\\bn$\"3c/>Nx%\\Mf(F-7$$!3zPW/6

w-4_F-Fgo7$FdbnF]`n7$7$F\\bn$\"3'R<Zv?8@?\"F-7$$!3)ppE:!e/y[F-$\"3kAn_

,e/y7F-7$7$$!31()***********z%F-$\"3_dm&Qf#o/8F-F\\cn7$7$F\\bn$\"3m0>N

x%\\Mf(F-7$$!3%z5Qw_06=&F-$\"3]M\"Qw_06e(F-7$7$$!3]')***********z%F-$

\"3T?5d)*y\\FtF-F[dn7$Fbcn7$$!3)owyyyyya%F-$\"31#zyyyyyM\"F-7$7$$!3C()

***********R%F-$\"3_g$GV8t$*Q\"F-Fgdn7$7$$!3!y)***********R%F-$\"3A&=-

'4qTkqF-7$$!3erm6_U'fe%F-F[o7$Fhen7$FccnFddn7$F]en7$$!3c>G^9[B3UF-$\"3

#[%G^9[B39F-7$7$$!3!p)************RF-$\"3?[-e8pC_9F-F^fn7$7$F^enFfen7$

$!3/@y?vTr<SF-$\"3RZy?vTr<oF-7$7$$!3Y()************RF-$\"3!)=15MV-1oF-

F[gn7$7$Fbgn$\"3[[-e8pC_9F-7$$!3ax*Gr:)*[&QF-$\"3g-!Hr:)*[X\"F-7$7$$!3

k()***********f$F-$\"3wJu\"45@$*[\"F-Fjgn7$7$Fahn$\"3vJ4>\\sk?lF-7$$!3

]\"z,jci'*)RF-FU7$FihnFagn7$F`hn7$$!3-]n$yfw8[$F-$\"3!\\xOyfw8[\"F-7$7

$$!3'y)***********>$F-$\"3CFO5g)Ql\\\"F-F^in7$7$Fein$\"39'z#H=<FPiF-7$

$!3`4ka^]$yS$F-FI7$F]jn7$Fahn$\"3kI4>\\sk?lF-7$Fdin7$$!3w-N#)eqkxIF-$

\"3UFN#)eqkx9F-7$7$$!3/))***********z#F-$\"3[%G9dG9(p9F-Fejn7$7$F\\[o$

\"3s#)Qv\"*=FbfF-7$$!3S4')*oos=&GF-F=7$Fd[oFjin7$F[[o7$$!3znhO%RK(GEF-

$\"3E#>mVRK(G9F-7$7$$!3)z)***********R#F-$\"3wx&>/e>WS\"F-Fi[o7$Fa[o7$

$!3s%e/Zf)e@EF-$\"3l3Yq%f)e@eF-7$7$F`\\o$\"3UO7sh\"[9l&F-Fe\\o7$7$F`\\

o$\"3/y&>/e>WS\"F-7$$!3aWGhCu2:@F-$\"3\")oGhCu2:8F-7$7$$!3)y)*********

***>F-$\"3%yJfN\")GdH\"F-Fb]o7$7$Fi]o$\"30k=Q\"fuEK&F-7$$!3wUAnecOCBF-

F17$Fa^oF[]o7$7$$!3#y)***********f\"F-$\"3bdi&)4'p.9\"F-7$$!3OU,_wy#et

\"F-Facl7$F[_oFh]o7$7$Fg^o$\"3?n&H\\:fe'\\F-7$$!3:%3^M_[1%=F-F_u7$Fc_o

F^^o7$Ff^o7$$!3Gcs[K))e_9F-$\"3!4G([K))e_5F-7$7$$!3u()***********>\"F-

$\"35X!f`j&eu$*FjdlFh_o7$7$F_`o$\"3O=&3iz7Vb%F-7$$!396+++++;9F-Fct7$Fg

`oF`_o7$7$$!3mw)***********zFjdl$\"3e;=*f;(43oFjdl7$$!3Kd)ooooo[*FjdlF

^el7$FaaoF^`o7$7$F]ao$\"3)oQ^FP'HXSF-7$$!3A*G?cx.&f5F-Fgs7$7$$!33*G?cx

.&f5F-FgsFd`o7$7$$!3)e()***********RFjdl$\"3e)e2Bp2Bp$Fjdl7$$!3C1Qdlg$

)4UFjdlF]hl7$7$$!3b0Qdlg$)4UFjdl$\"3!H7++++++%FjdlF\\ao7$7$$!3ew)*****

******RFjdl$\"3shg#yM/8F$F-7$$!3))>;pb&Q0[&FjdlF[x7$Feco7$$!3!o%=s<M()

*=(Fjdl$\"3v3AxTt)*=RF-7$7$$!3kL&=.N&)Qn(FjdlFfxFico7$F_doFfao7$7$Fh]m

Fh]m7$FacoFdbo7$Fddo7$$!3S\\(fiIlK;)!#@F]hl7$7$$!37?(fiIlK;)FjdoF]hl7$

$!35,`SJF!)pg!#A$\"3G_;t-)pg+%Fjdl7$7$$!3yAZVh*[b\\*FjdoFj[nF_eo7$7$$!

3qMZVh*[b\\*FjdoF^el7$$!3Oo&Rut&Q'=&Fjdo$\"3)Gkut&Q'=0)Fjdl7$7$$!39@^%

zKEU\\#FgjlFaclF]fo7$7$$!3)*=^%zKEU\\#FgjlFacl7$$!3YPh]Nr[_=Fgjl$\"39'

3b8([_=7F-7$7$$!3/4dCA`CA`Fgjl$\"3!G,+++++g\"F-Fjfo7$7$$!3^7dCA`CA`Fgj

lF[bl7$$!3g)GAkqZsp%Fgjl$\"3sZU1xC(pk\"F-7$7$$!3E\\*f?vnx!)*FgjlFj_lFi

go7$7$$!3*4&*f?vnx!)*FgjlFj_l7$$!3U#=TFQ9!))**Fgjl$\"3)pVFQ9!))*4#F-7$

7$$!3&z3h8KqKj\"FjdlFa]lFfho7$7$$!3I)3h8KqKj\"FjdlFa]l7$$!3M4^EphFC>Fj

dl$\"3)e`EphFCf#F-7$7$$!3-ar2$pL!GDFjdlF]^lFcio7$7$$!3Par2$pL!GDFjdlF]

^l7$$!39c*\\g\"yB>NFjdl$\"3'*>]g\"yB>:$F-7$7$$!3wc;q/eV.PFjdlF\\[lF`jo

7$7$Fgjo$\"3s6++++++KF-F`co7$7$Fahl$!3)pK\"R<_c\\KF-7$$\"3;wNJ\"=%3*y$

FjdlFein7$Fa[p7$$\"3shr.Q+5`OFjdl$!3)=p.Q+5`;$F-7$7$$\"3+%3(H*Rxjf#Fjd

lF\\[oFe[p7$7$$\"3O%3(H*Rxjf#FjdlF\\[o7$$\"3YlO&*zzX)*>Fjdl$!35U`*zzX)

*f#F-7$7$$\"3M_y(>3-ko\"FjdlF`\\oFb\\p7$7$$\"3)>&y(>3-ko\"Fjdl$!3q()**

*********R#F-7$$\"3_'[0*3iOS5Fjdl$!3BC0*3iOS5#F-7$7$$\"3.Z(fk#[#3-\"Fj

dlFi]oFa]p7$7$$\"3'oufk#[#3-\"Fjdl$!3g()************>F-7$$\"3E4m2Bp2B

\\Fgjl$!3YT2Bp2B\\;F-7$7$$\"3&*e)=x3NSh&FgjlFg^oF`^p7$7$$\"3Ui)=x3NSh&

FgjlFg^o7$$\"3-)Q!)z;F['>Fgjl$!3Nz(z;F['>7F-7$7$$\"3,OJcw=D-FFgjlF_`oF

]_p7$7$$\"3vPJcw=D-FFgjl$!3'y)***********>\"F-7$$\"3'R*32x*QPk&Fjdo$!3

Oh/x*QPk0)Fjdl7$7$$\"3P4eRyD)\\6\"FgjlF]aoF\\`p7$7$$\"3*3\"eRyD)\\6\"F

gjl$!31y)***********zFjdl7$$\"3-6ofi]jbrFbeo$!3n\\B1Nc:2SFjdl7$7$F]hl$

!33Evb1O)4M%FjdlF[ap7$7$F^el$!34FV8aN)R#RF-7$$\"3'yf&3YW([!fFjdlFahn7$

Fhap7$F]hlF_[p7$7$F^el$!3oQ95[yAe%*Fjdl7$$\"3q>`aaaaaiFjdlF]ao7$FabpFa

ap7$7$Facl$!3vUqp#pu\\C%F-7$$\"3EooT#fD')y)FjdlFbgn7$FibpFeap7$7$Facl$

!3gsB)eqkdb\"F-7$$\"3GcK]C8!)H$*FjdlF_`o7$FacpF^bp7$7$$\"3e7++++++7F-$

!3IVqp#pu\\C%F-7$$\"3[V,.Tgw&\\\"F-$!3%z6I5/mdH%F-7$7$F[bl$!37N-*[Lj%)

G%F-F[dp7$7$F[bl$!33LW'=ridM#F-7$$\"37s(eLw+pS\"F-Fi]o7$Fhdp7$$\"3/nYf

#*)4DC\"F-$!39UYf#*)4Dk\"F-7$7$$\"3e\\?G^?G>7F-Fg^oF\\ep7$FbepF^cp7$Fa

dp7$$\"3E(4tNm%HV<F-$!3>sIdjYHVTF-7$7$$\"3G_cj'4X5#=F-FbgnFgep7$F]fp7$

$\"3o-bfp%fg'=F-$!3_xafp%fg'QF-7$7$$\"3#R%zd'H%\\!*=F-$!33()**********

*f$F-Fafp7$7$FhfpFahn7$$\"3Ubw7-<O*)=F-$!3?Iw7-<O*[$F-7$7$$\"3h;j^)\\O

@%=F-FeinF^gp7$Fdgp7$$\"3x;rGI@!H!=F-$!3u\"4(GI@!H+$F-7$7$$\"3\"GSKB>e

2u\"F-F\\[oFhgp7$F^hp7$$\"3y'3R!G$*HI;F-$!3^i!R!G$*HICF-7$7$$\"3>#4#=%

>Q(=;F-F`\\oFbhp7$FhhpFedp-%'COLOURG6&%$RGBG\"\"!F`ipF`ip-%)POLYGONSG6

&7&7$$!+7')=%)**!#5$\"+;Mu/5!\"*7$$!+R6e,5F[jp$\"+Nec_**Fhip7$$!+2hRb=

F[jp$\"+t:')z7F[jp7$$!+HQB_=F[jp$\"+0%[$*G\"F[jp7%7$$!+Ys(p&=F[jp$\"+c

\"=^F\"F[jp7$$!+)H$o[>F[jp$\"+mxA;8F[jp7$$!+!p_1&=F[jp$\"+A=4%H\"F[jp-

%&STYLEG6#%,PATCHNOGRIDG-F]ip6&F_ip$\"*++++\"!\")$F`ipF`ipFd\\q-F$6#7*

FeipF\\jpFajpF\\[qFa[qFf[qFfjpFeip-Fbip6&7&7$$!+;Mu/5F[jp$\"+R6e,5F[jp

7$$!+Nec_**Fhip$\"+7')=%)**Fhip7$$!+'zQ#[7F[jp$\"+IAs%R#Fhip7$$!+Hcsd7

F[jp$\"+5]MECFhip7%7$$!+!Q&\\V7F[jp$\"+S3\"*yBFhip7$$!+mxA;8F[jp$\"*?q

;8&Fhip7$$!+Y!pCE\"F[jp$\"++k:UCFhipF[\\q-F]ip6&F_ipFd\\qFd\\qFa\\q-F$

6#7*F[]qF`]qFe]qF`^qFe^qFj^qFj]qF[]q-%(SCALINGG6#%,CONSTRAINEDG-%+AXES

LABELSG6$%\"xG%\"yG" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 163 "###########################

###########    Exercice 8.\n#la n\351phro\357de\nrestart:\nwith(plots)

:plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=magen

ta);\n" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords \+

has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 

{PLOTDATA 2 "6&-%'CURVESG6#7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!#=7$$!3[

H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-7$$!3WF]

t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$!3^$H-\"

pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4N!#@7$$!

3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^FN7$$!3a8

$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$!3;,jAjp

K:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV$4Hq]EF*

$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#GF*$!3=B,

FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$QN/\"*Hj

6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[Q\\KF*7$

$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF*7$$!3]S

>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3[;@8\"*=

**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3i/%Qt[,6

4$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373LBd^xr))F

-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI[F4*=F*$

!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)\\hRd#F*$

!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3OVDGF*$!3c

g:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-FF*$!3#)f

sVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*$!3Cm%yV9

Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*$\"37ndsP

o9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*y@F*$\"3i

37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G=1X:DF*$

\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#z(pFF*$

\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y@)f<\"y

2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3\"3ph;DN

(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3Ad4**e\\[

,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"3P00ZV!y

p.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3#=%GK+r!

=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$!3)[E$eI

W'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*7$$!3sHg

!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$!31B#)R&

\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF*7$$!3w

\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$$!3gQ,f

Mg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3=$p5Chh

U#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7jK>^MFF

*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/0tJ.CF*

$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!4#F*$\"

3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl+?F*$!3

oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*$!3tj[o

LEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!4Q,cA^&

GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f))F-7$$

!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"F*7$$!3

%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$$!3wgHL

!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a\\X$H/c

Y\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z-b))F-$

!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF-$!3ol8

+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$!3!\\n7

x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-$!31;.7

01A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!3LSm-zn

f,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'>\\!HRI

F*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%R3#F*7$

$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]%=\"F*7

$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=bT_F-7$

$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF%F=7$$

\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF=7$$\"

3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F-7$$\"

3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$$\"3In

'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*7$$\"3

qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$\"3mwf

F&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$\"3W]p

lLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$\"3U]j

U1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$\"3$pB

1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3amv5ZD'

f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3DL<cc6

\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwfGa1<`;

F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=#>e_CF

*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>e8kA!G

F*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)yKnFF*

$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig))oX#F

*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED@F*$\"

3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,+#F*$

\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F*$!3m

Yz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!3%GtU

yS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0j\\(4

z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"yRcR)3

v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1+=nCF

*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*7$$!3

kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$!3hw1

@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3aksftY

,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_md\"F-

$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^(F-$!

38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28F*$!3

!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!3W0d#

feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+$Hpy!

4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'RwQ](

\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!f/(o

\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#fAT

\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>kd<

G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F*$

\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*$

\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*$

\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv#

F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF*

$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R\"

F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-)H

fF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!=F

=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!*f

F-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA\"F

*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx\"F*

$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F*$\"

3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-MWEF*

$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF*$\"

3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*$\"3

\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*$\"3

oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$\"3[&

*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$\"3O.

h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!3$=UW

8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&Qzy+'

F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-7$F($

!3>xCv&3<.W'F--%+AXESLABELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG$\"*++++\"!\"

)$\"\"!F_boF[bo-%%VIEWG6$%(DEFAULTGFcbo" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 130 "x:=simplify((3*cos(t) - cos(3*t)));\ny:=simplify((

3*sin(t) - sin(3*t)));\nsimplify((3*cos(t) - cos(3*t))^2+(3*sin(t) - s

in(3*t))^2);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,$*(\"\"#\"\"\"-

%$cosG6#%#t|irGF(,&\"\"$!\"\"*&F'F()F)F'F(F(F(F/" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"yG,$*&\"\"%\"\"\")-%$sinG6#%#t|irG\"\"$F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"#7\"\"\")-%$cosG6#%#t|irG\"\"#F&

!\"\"\"#;F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 167 "with(plots)

:p1:=plot([3*cos(t) - cos(3*t),3*sin(t) - sin(3*t), t=-10..10],color=m

agenta):\np2:=polarplot([sqrt(16-12*cos(t)^2),t,t=0..4*Pi],color=red):

\ndisplay(p1, p2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name c

hangecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 363 

363 363 {PLOTDATA 2 "6&-%'CURVESG6$7[y7$$!3=Tp6PgYrE!#<$\"3>xCv&3<.W'!

#=7$$!3[H.(o7g&3DF*$\"31XwMw$HNj$F-7$$!3y\\?83&)*>L#F*$\"37q'>oq)e5<F-

7$$!3WF]t,Mzs@F*$\"3w>Sz!*yiMf!#>7$$!3WLbSB-)p0#F*$\"3%p%[Bl)*Gq5F=7$$

!3^$H-\"pm3D?F*$\"3?^b_!*y*z3$!#?7$$!3<&4k')*\\\"f+#F*$\"3$)406p\"\\(4

N!#@7$$!3(o6YpLE++#F*$!3(\\5ioHs//\"!#C7$$!3\"H+Hee#f2?F*$!3EDQqhSW2^F

N7$$!3a8$*4nz\"=1#F*$!3w[MD,Vx67F=7$$!3YLzEy'\\A;#F*$!35*H(=Y0[u`F=7$$

!3;,jAjpK:BF*$!3+^ro=(G!p:F-7$$!3-RA]]ur([#F*$!31^,f'pH+O$F-7$$!3s\"zV

$4Hq]EF*$!3O3#QX0QT*fF-7$$!3u(Qj$eyvtFF*$!3iO@>qI-c%*F-7$$!3O)eyjEwy#G

F*$!3=B,FMc'fO\"F*7$$!3UbQYlL7(y#F*$!3I#3f;_Yt$=F*7$$!3CKE4pl/MEF*$!3$

QN/\"*Hj6L#F*7$$!3acs(*[mtgBF*$!3m9QE?R49GF*7$$!3EZgwS<.s>F*$!3]!3y<'[

Q\\KF*7$$!3[(QyX1o+[\"F*$!3]i(ytM**og$F*7$$!3'>d:.C$4-7F*$!3MC>2xrjZPF

*7$$!3]S>$e7*)R2*F-$!3m-.[wm=fQF*7$$!3a.qQZpZ**fF-$!3+*oNH'eMRRF*7$$!3

[;@8\"*=**RGF-$!3uQl(*>Y_')RF*7$$\"3[$Qoy'>Gj7F=$!3w!4]=St***RF*7$$\"3

i/%Qt[,64$F-$!31;&p?4HS)RF*7$$\"3BCh!)H-3=gF-$!3a(*oPv['*QRF*7$$\"373L

Bd^xr))F-$!39'RFRt^b'QF*7$$\"3`7dqH#QDU\"F*$!3'frtvmU\"ROF*7$$\"3m)HlI

[F4*=F*$!3R?$e[I\\+K$F*7$$\"314%4kF*=&G#F*$!3[k4O%ytX\"HF*7$$\"3Yk1N)

\\hRd#F*$!3C$H(Q)pF0Y#F*7$$\"3s7-uWHg_FF*$!3-(>LzV+#))>F*7$$\"3?sU')3O

VDGF*$!3cg:j5:OF:F*7$$\"3&Qud?^#)H!GF*$!3aC+s%f064\"F*7$$\"3\\O(HK'Rq-

FF*$!3#)fsVH\\#y=(F-7$$\"3Y=k7-8*=b#F*$!3cS8<7.W_UF-7$$\"3]<^QI&H/Q#F*

$!3Cm%yV9Tt:#F-7$$\"334vOQ\\\")*3#F*$!3#G]0'*zii9#F=7$$\"3Bv^5*ytP+#F*

$\"37ndsPo9(y\"FN7$$\"3%=$p(>7F51#F*$\"3sF%\\o@@#)=\"F=7$$\"3M)RZ>Y()*

y@F*$\"3i37C5&\\SF'F=7$$\"3PeZD#=y\"RBF*$\"3))\\=6biVt<F-7$$\"3=\"4\"G

=1X:DF*$\"3/q`@9*Rss$F-7$$\"3A()peq[YfEF*$\"3'G6b[P.\"yhF-7$$\"3QV0_z#

z(pFF*$\"3Q,#H%4P)[H*F-7$$\"3es/K=KGDGF*$\"3!)\\?d\")oH*H\"F*7$$\"3\\Y

@)f<\"y2GF*$\"32')p^(QuFr\"F*7$$\"31PU'fN4Ro#F*$\"3Jw*f$oI91AF*7$$\"3

\"3ph;DN(RCF*$\"3_fdXlGH(p#F*7$$\"3mF#)4TdFv?F*$\"3AtAq&Rq4:$F*7$$\"3A

d4**e\\[,;F*$\"3M[.a-S*H`$F*7$$\"3d!f=Mcm'G8F*$\"3#y!R(y3o\")o$F*7$$\"

3P00ZV!yp.\"F*$\"3P(G]-RgX\"QF*7$$\"3y.4pl&yPI(F-$\"3_aS=w^h4RF*7$$\"3

#=%GK+r!=8%F-$\"33nZf=#*RrRF*7$$\"3Aq+'z])\\&**)F=$\"3%>TT:-^')*RF*7$$

!3)[E$eIW'eM#F-$\"3#y`E(fH\"3*RF*7$$!3OO4Cs9*pb&F-$\"3'*\\\\#)*[X![RF*

7$$!3sHg!*>\"4so)F-$\"33LG*31B7(QF*7$$!3q`U(HsS&e6F*$\"3ojV.ljUmPF*7$$

!31B#)R&\\eHV\"F*$\"3m'Gt>LHMj$F*7$$!37#p*R%)*y&)o\"F*$\"3ml\"*HsGsuMF

*7$$!3w\"e(RnBUA>F*$\"3'3,+))paKH$F*7$$!38S*G0#yI:BF*$\"3/x1RQ=ovGF*7$

$!3gQ,fMg@)f#F*$\"3h\"fjsKw0T#F*7$$!3=`LVs1LcFF*$\"3M[*=0/#)Q(>F*7$$!3

=$p5ChhU#GF*$\"3[<ckL'pxa\"F*7$$!3d7._*>i>\"GF*$\"3Gr?oRUG`6F*7$$!3]D7

jK>^MFF*$\"37D,CfILv!)F-7$$!3uuf&ep')Qe#F*$\"3)Q\\,iMe%fZF-7$$!3`!*\\/

0tJ.CF*$\"3I\\R/^v*yQ#F-7$$!3TM&4y!QDGAF*$\"3a;,7B#f[C*F=7$$!37DjA1F+!

4#F*$\"3M(zV'\\C;`@F=7$$!3#)Q'o`//%>?F*$\"3G\"R,))ypg4#FH7$$!3'[$>/uBl

+?F*$!3oG9g#43IG\"!#A7$$!3\\.+ewy&f.#F*$!3jP#36!QS@`FH7$$!3xqcxQ>:@@F*

$!3tj[oLEi1MF=7$$!3=O!**)GY?pAF*$!3Xib)40X#37F-7$$!3!)HUD(p(3YCF*$!3I!

4Q,cA^&GF-7$$!3GjH`FB`?EF*$!3)>H>,:=IS&F-7$$!3U=uqn`DeFF*$!3)=]SS')G'f

))F-7$$!3&yx*eW$yE#GF*$!3'e*\\u_n7f7F*7$$!3%=[9mcN?\"GF*$!39B&pNlf+o\"

F*7$$!3%e@Q<Dz5r#F*$!3*R6j**\\:#G@F*7$$!3)*3`r7g)3^#F*$!3_LSizd.zDF*7$

$!3wgHL!>C`<#F*$!3%oE4@tO^/$F*7$$!3#yYx)z9xE<F*$!3'eQS()e!oZMF*7$$!3-a

\\X$H/cY\"F*$!3!=yYe%z;:OF*7$$!3kr7^mx%R=\"F*$!31qsq9ocbPF*7$$!3sAv33z

-b))F-$!3_$4G(p<2mQF*7$$!3'pAs:GvOu&F-$!3ZD#y3wfW%RF*7$$!3*41ZYF\">.FF

-$!3ol8+gVz()RF*7$$\"3T!prKO-#GPF=$!3W-_4K$o(**RF*7$$\"38!['[;m#RW$F-$

!3!\\n7x?h,)RF*7$$\"3U9n$*Q5!)pkF-$!3\\(3s\\$RLHRF*7$$\"3nq5:%*>46%*F-

$!31;.701A[QF*7$$\"3!H(ou&*p-B7F*$!3GmElWqIQPF*7$$\"31(=8\"RJC*[\"F*$!

3LSm-znf,OF*7$$\"362,jETgO<F*$!3<l5)3<l0W$F*7$$\"3eR%yAo\\0=#F*$!3-ef'

>\\!HRIF*7$$\"3,_5r*\\lF^#F*$!37j?Y3-rvDF*7$$\"3fSQ&)G7@DFF*$!3KzfK-U%

R3#F*7$$\"3?ucC'RO0#GF*$!3%o/rC)oH)f\"F*7$$\"3@t#f1A8d\"GF*$!3sU!=!=d]

%=\"F*7$$\"3j>jyv'\\\"RFF*$!3cC)GI!\\w=#)F-7$$\"3:-!*elus6EF*$!3/^2k5=

bT_F-7$$\"3_#zNCbFpX#F*$!3)[*=lk(z:)HF-7$$\"3\\3NWH-BS@F*$!3'4B@/)Q(pF

%F=7$$\"36#*z%fK#H+?F*$!3?R!4ebEz%Q!#B7$$\"3)oHdH6an7#F*$\"3WPHdQtIaOF

=7$$\"3Y'e5#\\M`^CF*$\"3oDjmhtA=HF-7$$\"3qje.R.A.EF*$\"3)*H>PX;\")*3&F

-7$$\"3l/w1i!*>IFF*$\"3!o[N.&ydXzF-7$$\"3To!oU'od5GF*$\"3P]IPbAqU6F*7$

$\"3In'erkdY#GF*$\"3o$>Nh'pBT:F*7$$\"3)[?%G*QWtu#F*$\"3%))o#)**=/y+#F*

7$$\"3qJ5PTVkhDF*$\"3-#oU_Jz[[#F*7$$\"3+yHr*oENE#F*$\"3%y1^n2m;%HF*7$$

\"3mwfF&G6$e=F*$\"3)>]G')>upM$F*7$$\"3>'fY3R[9h\"F*$\"3uWoV2(el_$F*7$$

\"3W]plLQeU8F*$\"3m)G;E#><\"o$F*7$$\"3U6.`L\"*3b5F*$\"3^M`d#4#y2QF*7$$

\"3U]jU1qpFvF-$\"3!oH8l)p)Q!RF*7$$\"371z]k=x(R%F-$\"3#p\"*o@8wv'RF*7$$

\"3$pB1&Q-807F-$\"3_PNLw$yv*RF*7$$!37J2C/Ru/?F-$\"3#e9w&[NH$*RF*7$$!3a

mv5ZD'f=&F-$\"3Cr#*>;u![&RF*7$$!3hM&3#ox)pA)F-$\"31zYb:dz%)QF*7$$!3/)3

DL<cc6\"F*$\"35c!z/J@Ty$F*7$$!3OgnC)eVOR\"F*$\"3'>\"e$yo(paOF*7$$!3wwf

Ga1<`;F*$\"3/f3'Qzp*)\\$F*7$$!3\\:O!4R0]5#F*$\"3K**yS9zn?JF*7$$!39%Hp=

#>e_CF*$\"3]K1I/t&pn#F*7$$!3#yi:N\"pj!o#F*$\"3$p:5t]\"*\\@#F*7$$!3`7'>

e8kA!GF*$\"3UM$=&4Ga]<F*7$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)

yKnFF*$\"3%3Pru)yd)>*F-7$$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig

))oX#F*$\"3ALKhi#>6)HF-7$$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED

@F*$\"3!e*fsYXt(e$F=7$$!3QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,

+#F*$\"3/siq<&y=T\"Fc^m7$$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F

*$!3mYz:JN><HF=7$$!3AZ?))eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!

3%GtUyS4Cb#F-7$$!3!er=2V@7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0

j\\(4z!)F-7$$!3wfM*f0FN\"GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"y

RcR)3v:F*7$$!3Vc5*yt-\\u#F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1

+=nCF*7$$!3M9Sp3#oaE#F*$!3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*

7$$!3kU9x8PZ)f\"F*$!3f`H(G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$

!3hw1@wg\"4/\"F*$!3y\">`B.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3a

ksftY,SWF-$!3;4bLjk%p'RF*7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_m

d\"F-$!3#eB\\+%Q&e*RF*7$$\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^

(F-$!38S&)H[5C/RF*7$$\"3wa1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28

F*$!3!p9UB[R&)p$F*7$$\"3/h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!

3W0d#feo<>$F*7$$\"34#3\")o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+

$Hpy!4+zAF*7$$\"3CdBXi&)z%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'

RwQ](\\Y8F*7$$\"3+_kd>!GOx#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!

f/(o\\$*4'F-7$$\"3[*)HJm.w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#

fAT\"\\d9a;F-7$$\"3+Y)[hJQ\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>

kd<G\")f.\"F=7$$\"36te8'o9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F

*$\"3+OJb%)zb%>#F=7$$\"3sqJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*

$\"3YQJ==*>p=%F-7$$\"3crpm$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*

$\"3YUpC'[b-3\"F*7$$\"3x2j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv

#F*$\"3O5q]&QDq)>F*7$$\"3'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF

*$\"3d=\"4=i!\\NHF*7$$\"3;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R

\"F*$\"3/L,#=$QJ`OF*7$$\"3&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-

)HfF-$\"3VP.7==wSRF*7$$\"3wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!

=F=$\"3#4.A)Gb%***RF*7$$!3=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!

*fF-$\"3h'*)z@_L&RRF*7$$!3oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA

\"F*$\"3'*=OhV`lQPF*7$$!3Y'zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx

\"F*$\"3z))z#)ptr8MF*7$$!3%=[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F

*$\"3=y='H)*f<*HF*7$$!3Tt%[=9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-M

WEF*$\"3)R8$4\"z,pI#F*7$$!3]Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF

*$\"3.nb<&)Hl89F*7$$!3?!)*z$Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*

$\"3\"*z0-M@-,mF-7$$!3kfmj$**HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*

$\"3oi%3/Sj<)=F-7$$!3kN'3k-]K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$

\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$

\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!

3$=UW8e?b\"HFH7$$!3a(Gzab%4e?F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&

Qzy+'F=7$$!3WUr$))e'4LBF*$!3b<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-

7$F($!3>xCv&3<.W'F--%'COLOURG6&%$RGBG$\"*++++\"!\")$\"\"!FjaoFfao-F$6$

7as7$$\"\"#FjaoFiao7$$\"3_\"39Q^!HE@F*$\"3#G)4hm4JufF-7$$\"3?<T%zlrq@#

F*$\"3mZrz'=)=$>*F-7$$\"3AW`#QaonG#F*$\"3qqT2ol&eG\"F*7$$\"3Nx/q>'\\kI

#F*$\"3P$ftm%*G'3:F*7$$\"35Q81X!orI#F*$\"3l0uDf\\JS<F*7$$\"3/))yX1T%fG

#F*$\"3Euc[))Q#y(>F*7$$\"37GfvXPeSAF*$\"3\"Q$yoG\"*p<AF*7$$\"3w\\&3]iF

52#F*$\"3!=EPt!3q#p#F*7$$\"3-Y&3)*egez\"F*$\"3!\\]p\"=!R78$F*7$$\"33@&

3l`#p@;F*$\"3nPrP#\\OlK$F*7$$\"3Ci(e]p'4D9F*$\"3:&)Hm1#Q?]$F*7$$\"3kV0

@<XX37F*$\"3-l!))o<:Zl$F*7$$\"3yzM(p>yeu*F-$\"3yQ9;)4>>y$F*7$$\"3![[#)

zJY:X(F-$\"3O]:7w$f^(QF*7$$\"3A_OsS_Mk]F-$\"3**R!=+K'>VRF*7$$\"3#ofhxS

EPh#F-$\"3#*om;5s+&)RF*7$$\"351+T^%\\GI\"F=$\"3qz3roG'***RF*7$$!3kSpY9

6^UCF-$\"315P(4a7p)RF*7$$!3ypjo&G@C)\\F-$\"3)*H_]&\\T]%RF*7$$!3s7FXWuV

buF-$\"3yW=dE_-vQF*7$$!32=.FIY%)G)*F-$\"3-N**QQ?*zx$F*7$$!3)\\IH!RFf97

F*$\"3)*Qg(3!e)3l$F*7$$!3?N`zH;CH9F*$\"3Ge,_wgt)\\$F*7$$!3(=l'4o*ySi\"

F*$\"3(G]Nk1WTK$F*7$$!3q6:ST<y'z\"F*$\"3d8(3Jtz+8$F*7$$!3sB\"*pL;Ho?F*

$\"37Wvl)p_$)p#F*7$$!331\"\\w-etB#F*$\"3+`v^vL)3B#F*7$$!3]PIma)pZG#F*$

\"3yFH>?RB')>F*7$$!3m5UW)>:qI#F*$\"3rXHDjK\"Ru\"F*7$$!3]Bm,d0S1BF*$\"3

o;TZ4^f2:F*7$$!3%)Q\"=w-#3'G#F*$\"39N\">2_f0G\"F*7$$!3yGM9d'G]@#F*$\"3

D:3))f'G36*F-7$$!3-G_(RM(=B@F*$\"3u!**Rm^eD(eF-7$$!3XSw`)z0Y.#F*$\"3WU

-(Gh_&\\FF-7$$!3Jm&*G_G++?F*$!3AeK(RfM%)Q#FH7$$!3Pjg@HI2O?F*$!3tf#*=()

\\h7GF-7$$!3d-\\]!**ee7#F*$!3-Zds3T:gfF-7$$!37w39/;7DAF*$!3&[qz6/Fa_*F

-7$$!3sl9X\"\\pbH#F*$!3AwLP'H)Qi8F*7$$!3q\"HO@DadI#F*$!3%o7:$H;+q<F*7$

$!3Q8L<KF2YAF*$!3'z[iNu'[%>#F*7$$!3WNh!\\$)p12#F*$!3=`^r0@W$p#F*7$$!3m

Y&=AR6!z<F*$!3/!o_x*)z@:$F*7$$!3Kz=,=VwZ9F*$!35h&GrK(y$[$F*7$$!3)y$)*)

oag=0\"F*$!3X$3GhzTPu$F*7$$!3s;&e5Z%)G)zF-$!3o*=UaT5h&QF*7$$!3'e,VjGhB

K&F-$!3#[[sZ(y<PRF*7$$!3Yq7!Gv`\"yDF-$!3KOP4DQT&)RF*7$$\"3-7qz5+Bn?F=$

!3;Oog;l!***RF*7$$\"3a)G%=&)Q\\qEF-$!3qu(pAjYV)RF*7$$\"3Eh:50qC,^F-$!3

<p&p#[[NURF*7$$\"35EW]Et5puF-$!3%obziK`X(QF*7$$\"3a_SAKmJX(*F-$!3)y4I.

aX>y$F*7$$\"3p1K6&e30@\"F*$!3Ex(Q6sOMl$F*7$$\"3QokbS0\"*G9F*$!3Kvv%yT+

!*\\$F*7$$\"3xEzx&)=%oi\"F*$!307/?VaO@LF*7$$\"39D-ln_'=!=F*$!3l4WgqXlB

JF*7$$\"3E#Q$p?yUl?F*$!3nOB!owFUq#F*7$$\"3yqNrQ_NKAF*$!3%*y0)fWB2D#F*7

$$\"3+\"\\0[-R8G#F*$!3L(H'H&)eo4?F*7$$\"3c1MilZs0BF*$!3]2Hc\\<bq<F*7$$

\"3J()[e$GMwI#F*$!3j4:$Qsko`\"F*7$$\"3+f?d'f))**G#F*$!3?&40`a8=J\"F*7$

$\"3[8$o!eBc>AF*$!3;&y=*)>IYH*F-7$$\"3q$)e:*fTb7#F*$!3#zXF$yJu\\fF-7$$

\"3\\00Fy`BP?F*$!3GJ#*RzW\">'GF-7$$\"3a_>DQp2+?F*$!3M)*\\5&**)eS7F=7$$

\"3N(pZyNCO.#F*$\"3$HR/-/?oq#F-7$$\"3(=b-*)pbR7#F*$\"3)Qoe%[Au(*eF-7$$

\"3)[B58e-f@#F*$\"3S3(ftwnf9*F-7$$\"3mKvw_;o'G#F*$\"3!Q+\"zp==&G\"F*7$

$\"3z?Hz`Gr2BF*$\"3o^'**\\Bajs\"F*7$$\"3MW(>8i?rC#F*$\"3!3(>%)3c$**=#F

*7$$\"35t#*edYA%3#F*$\"3Y]o\"[H#)[m#F*7$$\"3D-R&H#*3h\"=F*$\"3U(p-(*o*

R0JF*7$$\"3y$*eA7o[[;F*$\"3IP<;]lE*H$F*7$$\"3c*G)=>3,f9F*$\"35cXw3^buM

F*7$$\"3u\"\\b!Rb&)\\7F*$\"3^Vi1e)f$GOF*7$$\"3%*[,\"e_7O-\"F*$\"3w,wAu

\"=\"ePF*7$$\"3ON4H%y#=7zF-$\"33'=\"3'oI(eQF*7$$\"3c1nH9p8&[&F-$\"30o1

\\\"Q=K$RF*7$$\"3e'4iswQi)HF-$\"3wC93'[4/)RF*7$$\"3a^_=c;(4[%F=$\"3cBR

pF2c**RF*7$$!3E6A\"G&)RbP#F-$\"3uGwm-Bi()RF*7$$!3?,$oS)eog^F-$\"3TA>\\

Wf)4%RF*7$$!374o$Q+wC'yF-$\"3aX^&e.d0'QF*7$$!30/Qog&)zV5F*$\"37qaMA]*y

u$F*7$$!3ij(y=.PCY\"F*$\"3%)\\bv/)=<Z$F*7$$!3<,ns[m#z!=F*$\"34vi%>2Kf6

$F*7$$!3yy#QX8*[!3#F*$\"3?ETOmC&Gn#F*7$$!3G:<#eGJhC#F*$\"3/M8c#\\LU>#F

*7$$!3CM=-B[X1BF*$\"3]^xnj+?c<F*7$$!3!4_([_&eGH#F*$\"3o(o]ozynL\"F*7$$

!3.x)f/)3L<AF*$\"3)z*Rx8@p.#*F-7$$!3`N7OdQ+:@F*$\"3`Fl5W>c/cF-7$$!3IPv

\"HcYP.#F*$\"3nnUS&*e;7FF-7$$!3i*G$QuZ2+?F*$\"3[<%QLk:IA\"F=7$$!3,2,gI

kjI?F*$!3'R\"Qx5`utDF-7$$!3-Sk:h5U9@F*$!3gk%[2')zae&F-7$$!38e&>hXjI@#F

*$!3J=lsUxHK!*F-7$$!3/>Q2!*=h)G#F*$!3x)\\O85y/I\"F*7$$!3Q(>9BE>sI#F*$!

393AsB.8E:F*7$$!3&*)=2-cPiI#F*$!3cxaF(>U1w\"F*7$$!3[`N'R\\mEG#F*$!3$zu

^>J(z+?F*7$$!3KN6!)z6KMAF*$!3,a*>SL6IC#F*7$$!3_(R[\"3t!p1#F*$!3iWOf)z(

>,FF*7$$!30(\\-Q-V4!=F*$!3)Hl8*yO#[7$F*7$$!3If]sRz))G;F*$!3x*o/)p;I>LF

*7$$!3mT=E*QbYV\"F*$!3yW!\\sa*R%\\$F*7$$!3lmRt\\Wb?7F*$!3e%R^)\\29ZOF*

7$$!3c'HID!fC$*)*F-$!3ch+Q?c\"\\x$F*7$$!3wPy0,6\\huF-$!3'f=2lO;[(QF*7$

$!3SFeVCU$\\#\\F-$!3;e/'oU<j%RF*7$$!3m&>o/?d)=BF-$!3'RweIW2#))RF*7$$\"

3*3GM.Q_/?$F=$!3-q]xDfx**RF*7$$\"3yH/7'*o\"=u#F-$!3?*GC%zi\\$)RF*7$$\"

3Wy@]xy\"38&F-$!31T&*H/fnTRF*7$$\"3cG%GBVn'euF-$!338o\"3\"Q\"\\(QF*7$$

\"3e+:zCY.)p*F-$!3)*=h!>BlTy$F*7$$\"3G=ga%RfA@\"F*$!3eB*)[TYM_OF*7$$\"

3\"H;P:E_hV\"F*$!3i=cK)y&>$\\$F*7$$\"3![)>2=]NQ;F*$!39s!)=fXo4LF*7$$\"

3'fPmnB`i\"=F*$!3-x(*y+G@0JF*7$$\"3)4E;h2$)y1#F*$!3ku$4*)Q$>*p#F*7$$\"

3j\"zv[#**\\HAF*$!3Imk3)[R<E#F*7$$\"397:#fB7\"zAF*$!3i&)Q`;<7C?F*7$$\"

3*\\j3>y=ZI#F*$!31CLL0'R\")y\"F*7$$\"3(z6(e'R,$3BF*$!3g]Eofm?d:F*7$$\"

3K[)3)[ff#H#F*$!3b<\\384TM8F*7$$\"3gseZ0*R?A#F*$!3_J-o]ir'R*F-7$$\"3kE

.#eCDc7#F*$!3M%yXyy'[_fF-7$F_bo$\"3oEo\"=bl\"G6!#D-Fcao6&FeaoFfaoFiaoF

iao-%+AXESLABELSG6$Q!6\"Fi[r-%%VIEWG6$%(DEFAULTGF^\\r" 1 2 0 1 10 0 2 

9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "xp:=diff(3*cos(t) - cos(3*t)

,t);yp:=diff(3*sin(t) - sin(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "

6#>%#xpG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F

(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ypG,&*&\"\"$\"\"\"-%$cosG6

#%#t|irGF(F(*&F'F(-F*6#,$*&F'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 30 "xs:=diff(xp,t);ys:=diff(yp,t);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#>%#xsG,&*&\"\"$\"\"\"-%$cosG6#%#t|irGF(!\"\"*&\"\"*F

(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&

\"\"$\"\"\"-%$sinG6#%#t|irGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "simplify(xp);simplify(yp);

simplify(xs);simplify(ys);simplify(xp^2+yp^2);\nsimplify(u*ys-v*xs);s:

=simplify(sqrt(xp^2+yp^2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"

\"'\"\"\",&*&\"\"#F&)-%$cosG6#%#t|irGF)F&F&F&!\"\"F&-%$sinGF-F&F&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%#t|irG\"\"#F&

-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$cos

G6#%#t|irGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%#t|irG\"\"#F

&F&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-

%$sinG6#%#t|irG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,***\"#O\"

\"\"-%$sinG6#%#t|irGF&%\"uGF&)-%$cosGF)\"\"#F&F&*(\"#7F&F+F&F'F&!\"\"*

(F%F&%\"vGF&)F-\"\"$F&F2*(\"#IF&F4F&F-F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"sG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 10 "int(s, t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&\"\"'\"\"\"-%$cosG6#%#t|irGF&!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 24 "solve(xp=0);solve(yp=0);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,$*&\"\"%!\"\"F#\"\"\"F),$*(\"\"$F

)F'F(F#F)F),$*&F'F(F#F)F(,$*(F,F)F'F(F#F)F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(\"\"!F'" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) - cos(3*t),t=0,5);taylor(3*s

in(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"

\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"\"\"&" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - cos(3*t),t=Pi,5);taylor

(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++,&%

\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"%F/-%\"OG6#F&\"\"&" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%#PiG!\"\"!\"%\"\"$-%\"

OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "x:=3*cos(t) \+

- cos(3*t);y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,y);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(

F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y1G,

&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F

(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 20 "evalf(x1);evalf(y1

);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 
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Q(HYRF27$F_dm$\"3YDV^agF**QF27$Fddm$\"3wXXjA#QMw$F27$Fidm$\"3W'y>$*)R)

fd$F27$F^em$\"3*>%=4sBvIJF27$Fcem$\"3e*\\')eX'R)e#F27$F]fm$\"3wv&3I+$f

l>F27$Fagm$\"3S,=>:W#\\O\"F27$Fehm$\"3sVm\\d&QJ*))F/7$F_im$\"3(eFze\"4

&36&F/7$$\"3Z4%o9sR8.*F2$\"3KQ#)\\0\"GPD#F/7$Fdim$\"33)RkmZtEs'Ffr7$Fi

im$\"3w9x#>]5e%HFfr7$F^jm$\"3ZzH%y14#R#*F\\\\o7$Fhjm$\"3\"y6QJTh1L\"F

\\\\o7$Fb[n$\"3Q%[/!R')HX\"*F_[p7$F\\\\n$!3(=)>@+wc:')!#@7$Ff\\n$!3Au+

lZ.._zF\\\\o7$F[]n$!3#*eY=nDe'y#Ffr7$F`]n$!3%*4&RMGRQm'Ffr7$$\"3U5;ZZz

F7)*F2$!3u5wQxDEe@F/7$Fe]n$!3I-D%HKBN#[F/7$F`^n$!3;F$y&[#eu$*)F/7$Fd_n

$!3C&))fn/cCU\"F27$Fh`n$!3SEq)H3#f.?F27$Fban$!3*3&4r!z0:g#F27$F\\bn$!3

=_4[1f`mJF27$Ffbn$!3P&>$*[eR1i$F27$F[cn$!3eAYfO$*R(y$F27$F`cn$!3))z=4[

\"R$3RF27$$\"3'41^rtX/4\"F\\^n$!3AtP$G\"pU]RF27$Fecn$!3!fiXi\"=!)zRF27

$$\"3Yo<lBO0(4\"F\\^n$!3we%y7&*Ri*RF27$Fjcn$!3e?Vr\")eh**RF27$$\"37D\\

hZNR.6F\\^n$!3QG![94y6*RF27$F_dn$!3%40)*4]U<(RF27$$\"3IJ0/4bY46F\\^n$!

3\"yA\"G9VVTRF27$Fddn$!3rJ_&=a[/!RF27$Fidn$!3G-)f(zLc(y$F27$F^en$!3]^k

kR-(fj$F27$Fhen$!3%H%42pLjkJF27$Fbfn$!3%z@XTJBEd#F27$F\\gn$!3.H%\\*4n*

3+#F27$F`hn$!3n'4/Y>wZW\"F27$Fdin$!3dE*4+,&o8#*F/7$F^jn$!3Ks*R')p,>4&F

/7$$\"3g!\\M!4\"Hm@\"F\\^n$!3%4\"oiZD\\jBF/7$Fcjn$!3W3&zhwqN%yFfr7$$\"

3>lFU(**ehB\"F\\^n$!3KAR[^pijLFfr7$$\"3SV=#z,&)HC\"F\\^n$!3UI=R[9L35Ff

r7$$\"3i@4UQ5\")\\7F\\^n$!3E8+VN?Ep7F\\\\o7$Fhjn$!3Y*pub!pNw<!#K-F][o6

&F_[oF(F`[oF(-%+AXESLABELSG6$Q\"t6\"Q!F^[q-%%VIEWG6$;F($\"+iqjc7!\")%(

DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Cur

ve 1" "Curve 2" }}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 

"6%-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z

,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKh

gG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3Kq

VG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0

<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF

'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30

(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*

HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[

j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=

Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.m

KuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4

'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(

y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF

/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$

$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=

g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3ac

Q0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%

))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;

x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,

AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?

F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk

?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!

3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[

3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es

>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>

F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!

3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[

5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"

F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*

Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OW

nSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py

$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7

$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$

\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F

/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/

7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#

\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3m

u*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3M

s*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z

#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=

i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ

%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8

c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'

Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@

6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)

\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?ID

z%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"

3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%y

Dz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3

A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=

='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>

\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*

G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4

c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%

eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF

/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/

$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/

$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$

\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"

3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$

!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR

<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"f

u$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F

/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$

!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O

4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8

ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\

26F/$!3[U'RXR*R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$

F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%

F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3

azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#

>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)

3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1

)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F

/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$

$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3

i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3

aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3

q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-

%%VIEWG6$%(DEFAULTGFj^n" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "

restart:with(VectorCalculus):" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "Ar

cLength( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

\"#C" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)

):\nCurvature( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)> ):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 12 "simplify(%);" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"\"\"\"\"$F&*&F&F&-%$sinG6#%#t|i

rG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############

###########################################################" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Rep\350re de Frenet\nrestar

t:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%#t|

irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),t):v:=diff(3*sin(t) - s

in(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF'!\"\"*&F&F'-F)6#,$*&

F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F," }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(u/l),simplify(v/l)];

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&\"\"#\"\"\")-%$cosG6#

%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simplify(u/l)];" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-%$sinG6#%#t|irGF)-%

$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=subs(t=t0,y);\nu0:=

subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:=\nplot([x,y,t=0..

4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*&\"\"%!\"\"%#PiG\"

\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&\"\"$\"\"\"-%$cosG

6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF

(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F/*&F'F(-F*6#,$*(

F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#v0G,&*&\"\"$

\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6#,$*(F'F(F.F/F0F(F

(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords h

as been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 257 "b1 \+

:= arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.05, relative], head_le

ngth=[0.1, relative], color=red):\nb2 := arrow( <x0,y0>, <-v0,u0>,leng

th=[1],width=[0.05, relative], head_length=[0.1, relative], color=blue

):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*

7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek

\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[

MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0i

z4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3

C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*

[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wR

l7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]

1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?L

Q4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjK

I!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$*

**RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!R

F/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi

$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$

!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3

*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP

#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=

eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([

]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\

Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/

$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb

?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!

3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yo

sR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z

&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n

\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$

$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=

5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&y

V:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!

3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)

*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg

,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF

/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$

\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7

$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7

$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"

3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3y

SMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W

$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59

976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[

-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`q

d\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')G

Sn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>S

S!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa

\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDx

NhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:

YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"

ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N

?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\

OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N

*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI

\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Y

w'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b

\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W

/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF

/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!G

F/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o

#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$

\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3

JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/

$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3

'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SC

U^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/

bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/

7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U

`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#

G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmD

fX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF**Gat

F=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F

2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$

!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`

*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx

9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=

BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*

3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/

7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"

3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d

$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)

*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5

!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99Fi^n7$$\"+CrU.GFi^nFj

^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF`_n7$$\"+CrUGGFi^n$\"

+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNOGRIDG-F\\^n6&F^^n$\"*

++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb_nFf^n-Fc^n6&7&7$Fh_n

$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^nFban7$FeanF_an7%7$Fea

n$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9Fi^nF_`n-F\\^n6&F^^nF+

F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+AXESLABELSG6$Q!6\"Fjb

n-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGFccn" 1 2 0 1 10 0 2 

9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3

" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "##

#################################################################\n" }

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "#########################

#############    Exercice 8, suite\nwith(plots):\npolarplot([cos(t)^2,

t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F*7$$\"3s%RHu\\FC)**!#=

$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>R5oF27$$\"3]h))4k@'f&)

*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybfsiD\"F/7$$\"3%RT'z1sP9

'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?K=\\l=F/7$$\"3icbW;/VQ

#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPuM?CF/7$$\"3qu4S\"R*e](

)F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@)y*GF/7$$\"3-`txqLX!>)

F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=iKF/7$$\"3k)[%)fR!oLsF

/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!f%Gm$F/7$$\"3f'H1`6)=-

lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4&z!QF/7$$\"3Qo$3g(>7Wd

F/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn![QF/7$$\"3]fBV;oz\\`F/

$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/7$$\"3/4k(Rp=h&\\F/$\"

3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F/7$$\"3%)H@XTuPsUF/$\"

3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`$F/7$$\"3!yrni9q\"QGF/

$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBHF/7$$\"3!*3VReu\"e(>F/

$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,Pe#F/7$$\"3?Ev=2H<u9F/$

\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\@F/7$$\"3yc[c&)y@\\5F/

$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx\"F/7$$\"3c'[t6ES*pqF2

$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y_M\"F/7$$\"3+5&e'eG2!R

%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_(yMu9**F27$$\"30(HI)=!

)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`%4_h1x$F27$$\"3%Q90m!)

*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"3+y%fB<#oPYFdw7$$\"3=b

S'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$\"3!z[8h%H`/C!#B7$$!35

QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_x$\"3!eH_na2wc%Fdw7$$!

3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqFdw$\"3\\%yB!3X?:OF27$$

!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2$\"322%f5T\\!G(*F27$$!

3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F2$\"3Y4`vLxGO8F/7$$!3O

Eo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i<594p!)p<F/7$$!39eu4!p

Jj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm\"*4\"=A%o@F/7$$!3U,5h

\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"35E%)GGi!Qe#F/7$$!3I=

\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$\"3[?J$>V`V$HF/7$$!3;N

l(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"3F%[**z_3,`$F/7$$!3wLy

G3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=*QZy\"[o)y$F/7$$!3?I')

3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(ee<Sy)[UQF/7$$!3!fO`.[

QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa#eVy%QF/7$$!3-uI&>?()Q

v&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6m2QF/7$$!33!eoLVMt\\'F

/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kOF/7$$!3z\\![q>(*)GsF/$

\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/7$$!39z?X^(3W>)F/$\"3m

y20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$!3CzG4?axd()F/$\"39?aF

@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z`!)=_lON#*F/$\"3'o&)o8

/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0#**))[U#)f*F/$\"3KnV&e

zjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!37?KrDN\"3&)*F/$\"3Y\"[

$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F27$$!31\"GF3\"*QD)**F/

$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLOURG6&%$RGBGF*F*F*-%%VI

EWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 115 

"with(VectorCalculus):SetCoordinates( 'polar' );\nArcLength( <cos(t)^2

,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimplify(%) assuming t::r

eal;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> a

nd <|> now have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Wa

rning, these protected names have been redefined and unprotected: *, +

, ., D, Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*$

,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F*F**$),&*(F4F*F,F

*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%#PiGF*F*" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\")-%$cosG6#%

\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%#PiGF*F*" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cosG6#%\"tG\"

\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "###########################

###########    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(-t)*s

in(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)pJU\"

!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3QiO??b

Sn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)\\,4(

48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#H/1D

\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<$\"3

Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt#FT$

\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=\"F*

$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>TU*>F

*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"\\'4E

F*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_LF*$

\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$F*$

\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$F*$

\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*$\"

37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3'oM

[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o$oT

,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[i->

U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd22E'

FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<VFT7

$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GFT7$

$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$\"3e

I0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7$$\"

3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7$$\"

3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)Hg\\!

#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X&yu)

fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$\"37

([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*!#>$

\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<\"GGr

B**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[t7$$!

3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfXjvFc[

l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z<e.BG

Fc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"3&pJn

3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc[l$!3

@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::yzI8Fc

[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u96KZc-

fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"3Cd>3

@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'COLOUR

G6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAULTGF^b

l" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus):" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp(-t)*

sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, comput

ation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "SetC

oordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}}}{MARK "1 2 0" 2 }{VIEWOPTS 1 1 0 1 1 

1803 1 1 1 1 }{PAGENUMBERS 0 1 2 33 1 1 }
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1.8 Longueur d’arc
Revenons brièvement à un cadre général. Soit une courbe paramétrée t →

f(t) ∈ Rn définie sur I . On supposera sans le redire que f(t) est dérivable à dérivée
continue, eventuellement dérivable à un ordre assez grand en fonction des besoins. En
toute valeur du paramètre t , le vecteur tangent df

dt est défini, sa longueur est

‖df
dt‖ =

√∑n
i=1 x′i(t)2

Définition 1.6

Soit un arc de courbe paramétrée t → f(t) , et soit a, b ∈ I (on ne suppose pas
a < b ). L’intégrale ∫ b

a

‖f ′(t)‖dt =
∫ b

a

√√√√ n∑
i=1

x′i(t)2dt

est appelée la longueur de l’arc (noté L(a,b)(f) ). Si t0 ∈ I , la fonction

t 7→ L[t0,t](f) =
∫ t

t0

‖f ′(u)‖du

est dite fonction longueur d’arc.

Les propriétés de la fonction longueur d’arc, découlent de la formule de change-
ment de variable dans une intégrale définie. On l’utilise sous la forme suivante:

Formule de changement de variable: Soit une fonction définie continue
f : [a, b] → R . Soit ϕ : [α, β] ∼= [a, b], α < β, a < b un changement de variable.
Attention, on ne suppose pas ϕ′(s) > 0 , donc les bornes peuvent être échangées par
s 7→ t(s) . Alors ∫ b

a

f(t)dt =
∫ β

α

f(ϕ(s))|ϕ′(s)|ds

On remarquera que si on effectue un changement de variable s 7→ t = t(s) : (α, β) →
(a, b) , avec α < β, a < b , alors soit t′(s) > 0 (∀s) et t est une fonction croissante, soit
t′(s) < 0 (∀s) et t est décroissante.

Proposition 1.4
1) (Additivité par rapport à l’arc) On suppose que a, b, c ∈ I . Alors

L(a,b)(f) = L(a,c)(f) + L(c,b)(f)

2) (invariance par changement de paramètre) Soit s → t(s), [α, β]
ϕ→ [a, b] (α <

β, a < b) un changement de paramètre (on impose t′(s) 6= 0 :,∀s ), alors∫ β

α

‖df(t(s))
ds

‖ds =
∫ b

a

‖f ′(t)‖dt
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Démonstration:

Le point 1) est clair car il ne fait que traduire la propriété d’additivité de
l’intégrale définie ordinaire par rapport aux bornes d’intégration.
2) C’est le point le plus important. Notons la propriété de dérivation des fonctions
composées

d

ds
(f(t(s)) =

d

dt
f(t)× t′(s)

donc en prennant la longueur des deux membres, on obtient

‖df

ds
‖ = ‖df

dt
‖|t′(s)|

On reporte dans l’intégrale et on trouve en invoquant la formule de changement de
variable ∫

(α,β)

‖df(t(s))
ds

‖ds =
∫ β

α

‖df

dt
‖|t′(s)|ds =

∫ b

a

‖df

dt
‖dt

n

On traduit cette proposition en disant que la longueur d’un arc de courbe
paramétrée ne dépend réellement que de la courbe, et non du choix du paramétrage.
Cela justifie qu’on appelle γ une courbe, et t 7→ f(t) une représentation. Changer le
paramétrage, ne change pas la courbe. On parlera de longueur d’arc de γ .
Exemple 1.17 :

Soit à calculer la longueur de l’arc de cercle de rayon un, d’angle au centre
θ . On choisit une représentation paramétrique de l’arc de cercle, par exemple x(t) =
cos t, y(t) = sin t . C’est donc l’intégrale∫ θ

0

√
x′2(t) + y′2(t) dt =

∫ θ

0

dt = θ

Exemple 1.18 :
Calculons la longueur d’arc d’une arche de cyclöıde, c’est à dire sur [0, 2π] . La

fonction longueur d’arc est

s(t) =
∫ t

0

√
2(1− cos t) dt =

∫ t

0

√
4sin2 t/2 dt

et le sinus étant ≥ 0 , s(t) = 2
∫ t

0
sin t/2 dt = 4(−cos t/2 + 1) . La longueur de l’arche

est 8.

Exercice 18 Ecrire les expressions de x et y relativement à la longueur d’arc, dans le cas de
l’arche de cyclöıde (t ∈ [0, π] . Solution: 1− cos t

2 = s
4 =⇒ t = 2Arccos(1− s

4 )

Exercice 19 Calculer la longueur de l’arc de la spirale logarithmique r = e−θ entre les points
de paramètre 0 et ∞ , cette longueur est comme le calcul le montre finie !.

Définition 1.7

Soit une courbe t 7→ f(t) définie sur un intervalle J = (a, b) . On dit que la courbe

est paramétrée par la longueur d’arc si pour tout t ∈ J , ‖df
dt‖ = 1 . On notera

que cela entrâıne qu’il n’y a pas de point stationnaire.

Exemple 1.19 :
Le cercle unité dans son paramétrage x = cos θ, y = sin θ est paramétré par

la longueur d’arc. En effet x′2 + y′2 = cos2 t + sin2 t = 1 .
Pour expliquer la terminologie, notons que si la courbe t 7→ f(t) est paramétrée

par la longueur d’arc, disons sur J = (a, b) , alors si t0 ∈ J , l’intégrale qui donne la
longueur de d’arc de t0 à t ≥ t0 est∫ t

t0

‖df

dt
‖dt =

∫ t

t0

dt = t− t0
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et −t + t0 si t ≤ t0 . Donc le paramètre ±t mesure bien la longueur d’arc, à une
constante de normalisation près, qui dépend de l’origine t0 .

Proposition 1.5
On suppose la courbe régulière (sans point stationnaire) définie sur J = (a, b) . Alors
la courbe peut être paramétrée par la longueur d’arc. D’une autre manière, on peut

prendre pour paramètre la longueur d’arc s(t) =
∫ t

a
‖f ′(t)‖dt .

Si s et τ sont deux paramétrages par la longueur d’arc, alors on a s = ±τ + c pour
une certaine constante c .

Démonstration:

Soit la fonction longueur d’arc t → s(t) =
∫ t

a
‖df

dt‖dt (on pourrait changer la
borne d’intégration a en un point t0 ∈ J arbitaire). Du fait que le vecteur tangent est
non nul en tout point, on a

ds

dt
= ‖f ′(t)‖ 6= 0

La fonction t → s(t) est alors une bijection croissante de J = [a, b] sur son image, qui
est un intervalle [0 = α, β] . De plus cette fonction est dérivable ainsi que sa fonction
réciproque, qu’on peut noter sans risque de confusion s → t(s) (penser au théorème
sur les fonctions réciproques). Il s’agit de voir que si on prend comme paramètre s (la
longueur d’arc), à la place de t , alors ‖ df

ds‖ = 1 . Mais

‖df

ds
‖ = ‖df

dt
× t′(s)‖ = ‖df

dt
‖ × ‖df

dt
‖−1 = 1

Montrons le second point. Soient deux paramètres s, τ tels que

‖df

ds
‖ = ‖ df

dτ
‖ = 1

On regarde s comme une fonction de τ . Comme df
dτ = df

ds × s′(τ) , on voit en passant
aux normes que |s′(τ)| = 1 . Comme la fonction s′(τ) = ±1 est supposée continue sur
un certain intervalle, on a soit s′(τ) = 1 soit s′(τ) = −1 (∀τ) . Donc s(τ) = ±τ + cte .
n

Dans la suite la lettre s est réservée (c’est une habitude !) à un paramètrage
par la longueur d’arc, donc tel que ‖ df

ds‖ = 1 .

Exercice 20 Soit la parabole x = t, y = t2 . Calculer la longueur de l’arc entre t = 0 et
t = 1 . Solution: On a L =

∫ 1

0

√
1 + 4t2dt . Pour calculer cette intégrale, poser 2t = shα . Elle

devient

1
2

∫ log(1+
√

2)

0

ch2 αdα =
∫ log(1+

√
2)

0

ch 2αdα =
1
2
sh 2α|log(1+

√
2)

0

Exemple 1.20 :
Soit le cas particulier du graphe t 7→ f(t) = (t, y(t)) de la fonction t 7→ y(t) ∈

R . Alors ‖f(t)‖ =
√

1 + y′(t)2 . Donc la longueur d’arc de t0 à t est∫ t

t0

√
1 + y′(t)2dt

r

panchish
Text Box
25

panchish
Sticky Note
La longueur d'arc en polaires 

panchish
Cross-Out

panchish
Replacement Text
log(2+sqrt(5)) =arcsinh(2)

panchish
Cross-Out

panchish
Replacement Text
ch(2alpha)/4+1/4


{VERSION 6 0 "IBM INTEL NT" "6.0" }

{USTYLETAB {CSTYLE "Maple Input" -1 0 "Courier" 0 1 255 0 0 1 0 1 0 0 

1 0 0 0 0 1 }{CSTYLE "2D Math" -1 2 "Times" 0 1 0 0 0 0 0 0 2 0 0 0 0 

0 0 1 }{CSTYLE "2D Output" 2 20 "" 0 1 0 0 255 1 0 0 0 0 0 0 0 0 0 1 }

{CSTYLE "" -1 256 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 

257 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 258 "" 0 1 0 0 

0 0 0 1 0 0 0 0 0 0 0 0 }{CSTYLE "" -1 259 "" 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 0 }{CSTYLE "" -1 260 "" 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 }

{PSTYLE "Normal" -1 0 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 

2 2 1 1 1 1 }1 1 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Warning" -1 7 1 

{CSTYLE "" -1 -1 "Courier" 1 10 0 0 255 1 2 2 2 2 2 1 1 1 3 1 }1 1 0 

0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple Output" -1 11 1 {CSTYLE "" -1 

-1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 1 }3 3 0 0 0 0 1 0 1 0 2 2 

0 1 }{PSTYLE "Maple Output" -1 12 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 

0 1 2 2 2 2 2 2 1 1 1 1 }1 3 0 0 0 0 1 0 1 0 2 2 0 1 }{PSTYLE "Maple P

lot" -1 13 1 {CSTYLE "" -1 -1 "Times" 1 12 0 0 0 1 2 2 2 2 2 2 1 1 1 

1 }3 1 0 0 0 0 1 0 1 0 2 2 0 1 }}
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{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 84 "restart:x:=t: y:=t^2:diff(x,

t); diff(y,t);int(sqrt(diff(x,t)^2+diff(y,t)^2),t=0..1);" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"

\"#\"\"\"%\"tGF&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"#!\"\"\"
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" {XPPMATH 20 "6#$\"+vajV9!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 
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ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t
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}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)):\nCu

rvature( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)> ):" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 12 "simplify(%);" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 
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" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "" 

0 "" {TEXT -1 95 "#####################     FEUILLE N2 237\n##########

############################    Exercice 1.\n" }{TEXT 256 11 "Exercice
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{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7Z7$$!3'*)***********
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\"F*$!3@lh^\"3tig\"F*7$$!3zY\\>:a;Wk!#>$!3))yw$eky!3sFD7$$!3bEQ3t*=J@

\"FD$!3,%3Z4:P?C\"FD7$$\"3'3kQO]wbI$FD$\"3UFO5VJ\"[2$FD7$$\"3M'zgEH$>&

3(FD$\"3^DK.(eLy$fFD7$$\"3\"))3!\\0Ky,5F*$\"3(=lL$zs\\BvFD7$$\"3%*>be^

6&QA\"F*$\"3Eyxj+3Jc\")FD7$$\"3Sz\"[,@\"*zH\"F*$\"3#)H\"[Cu.y=)FD7$$\"

3as&GWd*ee8F*$\"3C@i50!f\"*4)FD7$$\"3h#)yb(>;9T\"F*$\"3or>-gR))zyFD7$$

\"35]XsZC$)[9F*$\"3[YH'=t+%evFD7$$\"3W!HrAun6[\"F*$\"3m5YQ91u$p'FD7$$

\"3SW0.\\k3k9F*$\"3Ie#)\\;%\\:q&FD7$$\"3n`Mci@F89F*$\"3Ov&=fH<&eZFD7$$

\"3yv+V!*=I;8F*$\"3QV0d*\\MCn$FD7$$\"3XvX*f9E!47F*$\"3[`7EVnQLGFD7$$\"

3))f5Ib`Xi5F*$\"3sITJ.p9!*>FD7$$\"351,H%pCN>*FD$\"3o6UJ:poz8FD7$$\"3%R

?(QJ,h[vFD$\"3$yu9'Gw)=g)!#?7$$\"3eUaG$>+`(fFD$\"3rO(\\*Q-nH]Ffr7$$\"3

+\"p$Rd>!pR%FD$\"3OZaf\\g)ea#Ffr7$$\"31Qb\"z&3ulIFD$\"3oc(RnA(zn6Ffr7$

$\"3,X*R%4YeB=FD$\"3[W_\"=d@Y*Q!#@7$$\"3=:.k<O(>?)Ffr$\"3(oEAIkT^V(!#A

7$$\"3gXu#)*[4nX#Ffr$\"3%QY%z!)3%*ej!#B7$$\"3&*y9<l3@P*)Fgt$\"3#)3=#R$

)f8,)!#G7$$\"3?^*zZf=,E#Ffr$\"3q\\rNJvG\")[Fgt7$$\"3e#f8v!e_`)*Ffr$\"3

CPl(ezBz'))Fat7$$\"3[SKvJL3#H#FD$\"3M!*e_=tj,YF[t7$$\"3=Ac[r`txWFD$\"3

C+-[C*)oz;Ffr7$$\"3=GUBERAorFD$\"3,j?Zo^]UTFfr7$$\"3w=os%zmr3\"F*$\"3O

&p\"4Z%>.;*Ffr7$$\"3?]d3%=WH]\"F*$\"31&[FD$)>9p\"FD7$$\"3%e!=m=H\\^?F*

$\"3nh5\\uU(*QIFD7$$\"31B*p00zNm#F*$\"3)=a`a%o_c\\FD7$$\"3-n1?bB]4MF*$

\"3'4H\"*H`lY&yFD7$$\"3[0Qc)z`,D%F*$\"3CygjI>e#=\"F*7$$\"3i?bqr;Gb_F*$

\"3E!o1mkT5v\"F*7$$\"3MjOtV10^jF*$\"3w)3#fm<*>[#F*7$$\"3h/wbl_>3wF*$\"

3SS_G8\")edMF*7$$\"3%pzFi-4#)**)F*$\"3'4ytxO$***p%F*7$$\"3a&oW'*>?2/\"

!#<$\"37\"z\"=KXJGhF*7$$\"3**H&fVuit7\"F\\z$\"3%Q)4=7uc)3(F*7$$\"3eu?1

,*G%=7F\\z$\"3OZrC!yHN;)F*7$$\"3C%fgSM4PI\"F\\z$\"3.FhFF)R,B*F*7$$\"3[

#)*RS%3o#R\"F\\z$\"3%fEo([fOS5F\\z7$$\"3g0Bd#o*o\"\\\"F\\z$\"3MwO)yWH

\"y6F\\z7$$\"3'pHJ6Sj]f\"F\\z$\"3WW4Ghb*)H8F\\z7$$\"3E\"zu!*)Q<)p\"F\\

z$\"3a%*ed\"p7#*[\"F\\z7$$\"3AS\\@i#Ra!=F\\z$\"3]nK7e#HKm\"F\\z7$$\"3%

Q`L;ZHa#>F\\z$\"3y:'[FuOx'=F\\z7$$\"3#*********4S]?F\\z$\"3Q++5gSh\"4#

F\\z-%'COLOURG6&%$RGBG$\"#5!\"\"$\"\"!Fi]lFh]l-%+AXESLABELSG6$Q!6\"F]^

l-%%VIEWG6$%(DEFAULTGFb^l" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 53 "######

################################    Exercice 2." }}{PARA 0 "" 0 "" 

{TEXT 257 11 "Exercice 2." }{TEXT -1 341 " D\351terminer les points si

nguliers de l\222astroide A (cf. exercice 4, feuille\n1), leur esp`ece

, et la tangeante `a l\222astroide en ces points. V\351rifier que la d

istance\nentre les points d\222intersection de la tangente en un point

 r\351gulier M(\\theta) \\in A avec\nles axes est constante. En d\351d

uire une construction g\351om\351rique alternative de\nl\222astroide.

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 39 "simplify(sin(3*t)-3*sin

(t)+4*sin(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"!" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "expand(cos(3*t));simplify(cos(3*t)+

3*cos(t)-4*cos(t)^3);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"%\"\"

\")-%$cosG6#%\"tG\"\"$F&F&*&F,F&F(F&!\"\"" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#\"\"!" }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 "" }

{MPLTEXT 1 0 43 "\nplot([(sin(t))^3, (cos(t))^3, t=0..2*Pi]);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6$7in7

$$\"\"!F)$\"\"\"F)7$$\"3>2L+#Rd[a#!#?$\"3J$fMKJ4<s*!#=7$$\"3V2eH/;vD;!

#>$\"3kF:eE2)H0*F27$$\"3l9Uye\\o+bF6$\"3QM[NsM!4\"zF27$$\"3wkOrl)Q$f7F

2$\"3shc;7>/zkF27$$\"3#oi)eZ7\\)H#F2$\"3bI%HoOb$Q\\F27$$\"33TrF,WF=NF2

$\"3[#e7=a@Gb$F27$$\"3!eopb.8;&\\F2$\"3C^u.\\\"H#)G#F27$$\"3u^d8Iy=\"[

'F2$\"3g:Ap$3'4e7F27$$\"3o&R>nq+H*yF2$\"3QfjhZ\"3\\d&F67$$\"37^qi0Bye!

*F2$\"3xp@B^Ue5;F67$$\"3/b<r![A)H(*F2$\"3#)eM8Z7)QV#F/7$$\"3nUTpA_^K**

F2$\"3q@l-*fyF-$!#@7$$\"2AM\\>l%******!#<$!3NRsEmd!*G@!#F7$$\"3'f0iH+K

&H**F2$!31%oQS-ccA$Feo7$$\"3d%o[SdUGs*F2$!3R'*Rlr_DHDF/7$$\"3+rM\"3Sl#

o*)F2$!3k')3gF3$H&=F67$$\"3'[p:'pqXUzF2$!3q=!HDJI:P&F67$$\"3!p,v!Qq1Sk

F2$!3[pRE+e+#G\"F27$$\"3%z2mI#G(\\v&F2$!3:VlCD_N5<F27$$\"3-6`.5T0j]F2$

!3&3cWc%*HH?#F27$$\"331u=!zq#pUF2$!3g\\Fc!)yV\\GF27$$\"3Nt*e`Ah\"3NF2$

!3![HK4TxHc$F27$$\"3csSsbhIxGF2$!3b,>D)4tuB%F27$$\"3M\"fv!>2c)H#F2$!3`

7e&Qsl#Q\\F27$$\"3%*3c!3rI7D\"F2$!3+VD%4MfI\\'F27$$\"37P<lAwz(o&F6$!3!

*)Q^u#yplyF27$$\"36H^\"*3a6,<F6$!3&)[;7kYVC!*F27$$\"3elq20]\"y^#F/$!3e

PWlZ]nB(*F27$$\"33cMK!41+R$Feo$!3'H&z1q6;F**F27$$\"37b=B+n(G)H!#D$!31%

fV&Gd&)****F27$$!3iwA94X%**)GFeo$!33kE@h[]M**F27$$!3qjV=%*f4hCF/$!3u&y

1*e9#ys*F27$$!3qp,(zo:Qi\"F6$!3mqwdY,s`!*F27$$!3O(**ei`LkM&F6$!3+@E&[_

A'[zF27$$!3'G*=8N4$>B\"F2$!34-4+(>)eElF27$$!38\"p')41hyB#F2$!3ly$4mjYr

,&F27$$!3M)*)4c<\\*GGF2$!3=Wv)\\ClFH%F27$$!3UR\"3d&zGwMF2$!3E!frvl7^f$

F27$$!3SXn7mw+YUF2$!3[7@S[0\")pGF27$$!3E%eHc98*\\]F2$!3gTI*oS**G@#F27$

$!3yI!*G\"GpFy&F2$!3?E&*yJR&=p\"F27$$!3R'y576zs]'F2$!3!*)>]9JHIC\"F27$

$!3;?\"z<J+G%zF2$!3YDkvG>8q`F67$$!3#R34q&zz'**)F2$!3M9j#fVK_x\"F67$$!3

Q(QgVsC3v*F2$!3#pT**eJ?X:#F/7$$!3gZD))ptDM**F2$!3M,\\88(ej!HFeo7$$!3#H

:Ekyf)****F2$!3wT4,Fx\"z&GF`u7$$!3gmp$R^L0%**F2$\"3C![H#pl()*\\#Feo7$$

!33;K(*R$*H_(*F2$\"3QpztZGMN@F/7$$!3))*y'oZX#p.*F2$\"3K()pag8*zm\"F67$

$!3aU-&4.)GwyF2$\"3O!*HrJTuVcF67$$!3o1p<6?!4\\'F2$\"3+aJ]mqZ_7F27$$!3A

Qf'*)GD>'\\F2$\"3/-%3)eQE!G#F27$$!3qMTX&\\&=$\\$F2$\"3C?jqy?0yNF27$$!3

/&)Hb/%4WI#F2$\"3)y&y59SsI\\F27$$!3Fb%>A#\\tJ7F2$\"3a0r,9*Hp_'F27$$!3)

HR&zU^5^dF6$\"3kX\"G)*3N0&yF27$$!3g\"G-6!Q8o<F6$\"3OXxb#zE%***)F27$$!3

&>kKo?F3_#F/$\"3:t.ZMdXB(*F27$$\"3GMDF^'H?_&!#XF*-%'COLOURG6&%$RGBG$\"

#5!\"\"F(F(-%+AXESLABELSG6$Q!6\"Fb_l-%%VIEWG6$%(DEFAULTGFg_l" 1 2 0 1 

10 0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 52 "taylor( cos(t)^3,t=0, 5 );taylor( s

in(t)^3,t=0, 5 );" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"\"\"\"\"

!#!\"$\"\"#F)#\"\"(\"\")\"\"%-%\"OG6#F%\"\"&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+'%\"tG\"\"\"\"\"$-%\"OG6#F%\"\"&" }}}{EXCHG {PARA 0 ">

 " 0 "" {MPLTEXT 1 0 72 "with(VectorCalculus):\nArcLength( <(sin(t)^3)

, (cos(t)^3)>, t=0..Pi/2 ) ;" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> n

ow have a global binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, t

hese protected names have been redefined and unprotected: *, +, ., D, \+

Vector, diff, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

#\"\"$\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 182 "with(plots)

:\nn:=3;\nP1:=plot([ cos(t), sin(t),t=-Pi..Pi], color=green):\nP2:=plo

t([(1/n)*((n-1)*cos(t)+cos((n-1)*t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t)

),t=-n*Pi..n*Pi]):\ndisplay(P1,P2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Wa

rning, the name changecoords has been redefined\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!\"\"\"\"!$\"30BmIq&o?5%!#F7$$!3KR6_uB

O1**!#=$!3%o+%\\y\"y_O\"F17$$!3Y'Gi)*4-Qn*F1$!3,jmib*)GLDF17$$!3+'4@/[

'e[#*F1$!38,D1@.6.QF17$$!3!**)H&3#42`')F1$!34lR!f$4U7]F17$$!3H9yQN?D/z

F1$!3.t0ymceDhF17$$!3%>AN:<uD3(F1$!3ETq)zpU&fqF17$$!3Z0Yc\\dX;hF1$!3,.

A,Z!>8\"zF17$$!3xot&)f:x5]F1$!3cSPrOh-a')F17$$!3yx<Y['R,#QF1$!3$Q)H\\4

bcT#*F17$$!35u0>!G'QDDF1$!3QaaWL\"oen*F17$$!3e6*zm#o8X8F1$!3\"R\"=>jt6

4**F17$$\"3%4`u>nl5(f!#@$!2'y&=t@)******!#<7$$\"3S#ox^N#[i8F1$!39p$y\"

)GZn!**F17$$\"3W78SY@=YEF1$!33/uE]D`V'*F17$$\"3s2bEF*3Jx$F1$!3cM0PPl'3

E*F17$$\"32\"3!3q_JU]F1$!3([.Z^2&oN')F17$$\"3)*>m3t%*[RgF1$!3;-c(3/I-(

zF17$$\"3G\\6(QM;$*3(F1$!3AXcFj?x_qF17$$\"3l*zRI?/U!zF1$!3NnSb(QZc7'F1

7$$\"3=u&ext1$f')F1$!3j+a/8/k,]F17$$\"3H)*)e:FO4B*F1$!3cg_tBHvXQF17$$

\"3e=*[$3Nij'*F1$!3Iy(y0$Q%=d#F17$$\"34@*e)=+.2**F1$!3uuf64]Ug8F17$$\"

3+Q0F4>&*****F1$!394rpY)485$!#?7$$\"31&)oF>!Q%3**F1$\"3U$eM@&=8]8F17$$

\"3=7BHoa1u'*F1$\"3cnrICIGKDF17$$\"3u$\\yX@iKE*F1$\"3%fl=D`Bsw$F17$$\"

3!*y$RT8'=u')F1$\"3o:`*G)3zv\\F17$$\"3)**QqPxng%zF1$\"3e7-xlUCrgF17$$

\"3pKc(*Rfc5rF1$\"36=9:4yMJqF17$$\"3AbWQLke[gF1$\"3/fkK&eGL'zF17$$\"3!

)>*3=U)o!*\\F1$\"3oPic4Mil')F17$$\"3IE&>b[\"ysPF1$\"3)Go(eQ***4E*F17$$

\"3-7DD&el'3EF1$\"3G]=!\\p[Pl*F17$$\"3#>#*3$znc\"H\"F1$\"3j$eQD*>C;**F

17$$\"3s=GdRQQdIFcs$\"3Ol5\">E`*****F17$$!35:Vc\\Ks(G\"F1$\"3cyHhX=u;*

*F17$$!37>!Q<MT]b#F1$\"3Qyl^I'z!o'*F17$$!3J#fp<Q)zNQF1$\"3YuTu$>x]B*F1

7$$!3)y*eas0I.]F1$\"3-=%3EhZ$e')F17$$!3H?2C'R]$4hF1$\"3f^]N%H2o\"zF17$

$!3oJ'yNQ+$*4(F1$\"3e_2]j?sUqF17$$!3wYp?\"Ry,!zF1$\"3&R,q\\bQ38'F17$$!

3yW\"pT^PVn)F1$\"39#4Qh(p_v\\F17$$!3:ZCj^4+D#*F1$\"3;a8\\!eo*fQF17$$!3

--U:o))oa'*F1$\"3hzajVQ=0EF17$$!3X-tSNb&p!**F1$\"3#\\(3@5t'4O\"F17$F($

!30BmIq&o?5%F--%'COLOURG6&%$RGBG$F*F*$\"*++++\"!\")F^[l-F$6$7cv7$$!3:L

LLLLLLLF1$\"3V\\E7Gu#3k\"!#E7$$!3%y$ydliGoLF1$!3c^v#\\hXNO\"F17$$!3mag

\"e\"ycqMF1$!3gx1HP%*G\"p#F17$$!30,(*Q(HmDj$F1$!3Y,5)Q>3([RF17$$!3AJ8%

pe!*>%QF1$!3')\\qzdVy.^F17$$!3wv37'z@,0%F1$!37h9s$zSL+'F17$$!3Q(4R<J0*

oUF1$!37>*f\">n'zy'F17$$!3GEWUnd*R[%F1$!3qT\")zoZ#[W(F17$$!3A(eJ'H\"4,

o%F1$!3oBt7\\AWkzF17$$!3_PBwx^\\e[F1$!3#z![\"*fKlx$)F17$$!3y0_ON_7r\\F

1$!3o,L!p`/rg)F17$$!3U*R$efAE'*\\F1$!3a-<'**[SOl)F17$$!3M*Q)z&G#R(*\\F

1$!3_<FV=_\"el)F17$$!3=4]C>7Js\\F1$!3#e.5[&)z[h)F17$$!3\">`cyM=!>\\F1$

!3VWS[;*3C`)F17$$!3dzq)HCD#>ZF1$!3?w6EGAI[#)F17$$!3%)*yQ/[\\pQ%F1$!3Ko

POS1TAyF17$$!3vO\")\\=tw:RF1$!3A1L0_n=xsF17$$!3N&y-x28XI$F1$!3/ORGR%3z

j'F17$$!3+NOKRJRhDF1$!3WU-Q!=)3NfF17$$!3M%=x<AvNp\"F1$!3u'*=Tpv=$>&F17

$$!3ofnQp+dgr!#>$!3Fqd:(=]!RWF17$$\"3kki$)))y68NFbbl$!3Cp)R;f6!)p$F17$

$\"3E.J^e'>-S\"F1$!3*RGhI1[E/$F17$$\"3G>:'>p(y$[#F1$!3(yXMlf**QV#F17$$

\"39'\\HzB#>yNF1$!3%\\V'3'*[\\%)=F17$$\"3#p\\`\\j'QeYF1$!3!\\Wew8YQS\"

F17$$\"3nFw(zB!pMdF1$!3-(=ZX!\\A[)*Fbbl7$$\"380$ot1f/u'F1$!3;<fQCK>\"[

'Fbbl7$$\"3WMl(=*e.\\wF1$!3`Pr#>#>6>RFbbl7$$\"3>Ds4\"QZfV)F1$!3m+k\\nF

'R5#Fbbl7$$\"3s5\"Gi$*Q%*e*F1$!3'HkT&oGO(y#Fcs7$$\"3SH&Q&o1')****F1$!3

+h#GC`<Ot\"!#D7$$\"3S8%*HkS;@'*F1$\"3CUj$*o2hpCFcs7$$\"3'*[Pzc7R+&)F1$

\"3;@l'oewN(>Fbbl7$$\"3'R3,zX<Yn(F1$\"3?Ah&*40&R&QFbbl7$$\"3r&))yS_%H6

nF1$\"3'ojkA&o:rlFbbl7$$\"3;JyN]yeRcF1$\"3\"4Ch#z,V>5F17$$\"377Q1l\"*Q

\"\\%F1$\"3g5mNY]@u9F17$$\"3(*H6C0UEVMF1$\"3;c;\"Hr$z[>F17$$\"37[B]#[$

y%Q#F1$\"3%G[.sU&y'[#F17$$\"3*4WR,'4_Q8F1$\"3'y71#47MzIF17$$\"3;lAMa3A

fKFbbl$\"30_kXHYt9PF17$$!3CK$fR?:C\\(Fbbl$\"3))3P'\\E*RjWF17$$!3H2RVi0

9K<F1$\"3agPR*G/YA&F17$$!3BYNQey`-EF1$\"3751\")p0AsfF17$$!3S)RXo1a_M$F

1$\"3oeu3x!)fymF17$$!34mSu\")Go<WF1$\"3%*3sX;W2gyF17$$!3Z@MwD5\\J\\F1$

\"3qwToF%H8b)F17$$!3GAFdaA^y\\F1$\"35`fV&>:[i)F17$$!3s3q#4XI))*\\F1$\"

3OR(G'e=De')F17$$!3%y)\\D@BN%*\\F1$\"3A\\9AE7@]')F17$$!3))y96rt;n\\F1$

\"3!GVsw%Rc*f)F17$$!3edl[(z'z`[F1$\"3I#[/AZ1vO)F17$$!3g8wFMJ5yYF1$\"3u

snFqmZfzF17$$!3qo=j4s$=[%F1$\"3M_Fg\\#3(QuF17$$!3i'fu,H\"ymUF1$\"3#ek#

))>k'4y'F17$$!3]*=Q&)[\"=[SF1$\"3W%f;CORd*fF17$$!3Ie'pJhU.%QF1$\"3G4yM

C#oe4&F17$$!3uTgIv_'[i$F1$\"3w#f#3aRx)*QF17$$!3%3e1&>BpgMF1$\"3'R!*oQL

QOf#F17$$!3EdtM6x6hLF1$\"3Xpe=#=Mg@\"F17$$!3N^')G4:0MLF1$!3SG67)Hbq&>F

bbl7$$!3?_Bm.EgpLF1$!39,I)o(\\\"*)Q\"F17$$!3Cs)*H/[!oX$F1$!3[@D@N18aDF

17$$!3!elCRcz1f$F1$!3)y')RI7x!oOF17$$!3)[\\y/2hMw$F1$!3k)=gz4#))3ZF17$

$!3#4')ov]['**RF1$!3nG*R)*=B8!eF17$$!3y%Q>b>TZD%F1$!3Z_.aQy2TnF17$$!3d

tjB2Y/1XF1$!3<\"*H*Rv)y1vF17$$!3s(3Vx+R!HZF1$!3G**e:4-Q$3)F17$$!3Qw'=f

#pj#)[F1$!3*[f9&f57H%)F17$$!3!\\gxZ)RJx\\F1$!3z$fzDG%z=')F17$$!31T0o41

^(*\\F1$!3+>Cicn'el)F17$$!3qt:^Gb6(*\\F1$!3Q*yk;\\[`l)F17$$!39S'f947W(

\\F1$!3yUi,'RN#=')F17$$!3n)yGF)3$y#\\F1$!3iVk`xkvX&)F17$$!3/HzqFyn4WF1

$!3I&)o1T]B]yF17$$!3t(py*e(>rL$F1$!3?%z*>oTXqmF17$$!3JBT\\GoQJEF1$!3#f

^Ae^r$)*fF17$$!3yEF))***[%4=F1$!35\"f1aw\"*zG&F17$$!3$o`6MP69%))Fbbl$!

3gGMorbCjXF17$$\"3]&pazyh]F\"Fbbl$!3W'H/1=')o%QF17$$\"3W^f(4*>h_7F1$!3

U$)\\D`&338$F17$$\"3SYNLk'H>U#F1$!3WjHui'zoY#F17$$\"3ktZ;<*Gbg$F1$!3_'

4@1-%er=F17$$\"3Qy/sx.vrZF1$!3;yD+4`*oN\"F17$$\"3O<=t9_u*z&F1$!3SoSBQ@

@9'*Fbbl7$$\"3wo#ew+\\7w'F1$!3^+l5e$[tT'Fbbl7$$\"3rjmwVkyKwF1$!3U;f()>

\"32'RFbbl7$$\"3k_!)pp#[FR)F1$!3-hYo]w*H>#Fbbl7$$\"3mEe$*y-]m&*F1$!3t]

D27+3DIFcs7$$\"3k;(3\\QM\"****F1$!3)4&=K4\\a%o#!#C7$$\"3(ya<5?'))4'*F1

$\"3O)f\\(Hp2\"e#Fcs7$$\"3LbSq(p>hT)F1$\"3**4qP.omW@Fbbl7$$\"3We'RBg_.

o(F1$\"3za_BzjRRQFbbl7$$\"3Q7'*y@;JPoF1$\"3C[5jaoz&='Fbbl7$$\"3O9\"HY)

=!p!fF1$\"3'e;'o)z(eL#*Fbbl7$$\"3QW1^b)p2\"\\F1$\"3LGE&4%>A+8F17$$\"3;

x'R&)\\\\ty$F1$\"3U(=C8n/ny\"F17$$\"3ig&pG-CIk#F1$\"3#*H*z)RR'*\\BF17$

$\"3qH;\"*RVi1:F1$\"3Qn0)\\B%*)zHF17$$\"3)H*zZ2kXcSFbbl$\"35ORK^cOiOF1

7$$!3esG(>/`xn'Fbbl$\"3\\(R8ssrPS%F17$$!3GW\"o-p/?l\"F1$\"3mpQSaJZf^F1

7$$!3wcmZkJ&o_#F1$\"3q#f<?3kS!fF17$$!3C#p!=(H-qF$F1$\"3\\Z*>xjr0h'F17$

$!3KY/b,<!3N%F1$\"3e0v&RZ!\\yxF17$$!3e1H>Qr2**[F1$\"3KqxXdUa-&)F17$$!3

W#e&zM88e\\F1$\"3/EFX(QxCf)F17$$!3Wv\"4]Be6*\\F1$\"3MdR')z\"=ak)F17$$!

37*Her!)3)**\\F1$\"3qu[C(H@*f')F17$$!3i$)f$e23f)\\F1$\"3m$*[([u*zM')F1

7$$!3;%)p/@f\\)*[F1$\"3cOh%*eMIi%)F17$$!35+vaJc<YZF1$\"3240!=DXS7)F17$

$!3`=9:%)))fBXF1$\"3%QalO9fab(F17$$!3i`AnFe1qUF1$\"3;55A?py\"z'F17$$!3

j#z!yJg<6SF1$\"33\\1pI_E[eF17$$!3k<,'oPy1x$F1$\"3C!>@dM#zYZF17$$!3o%Rn

4d1ue$F1$\"3oS%f(3A:XOF17$$!3q2')>Dm(zW$F1$\"3#H?Z5;l>Y#F17$$!3#G\\&*>

K_9O$F1$\"31RF+W#>LA\"F17$$!3[g(=Q*zOLLF1$!3?AWZ\\=[*H%Fcs7$$!3YFh$QuI

)pLF1$!3c\\?%>PkKR\"F17$$!3kV2qG#eAZ$F1$!3&RP=DsOwq#F17$$!3\"48<6HoJj$

F1$!3aY'*RwAe_RF17$$!3K%)[/@ydSQF1$!3]k'Q/'*)*p4&F17$$!3G_Vd$*eTbSF1$!

3b;*fic;S-'F17$$!3;f\\'4\"\\A\"G%F1$!3_='[$[cNGoF17$$!37'*Q$Hd0A]%F1$!

3#)Ri9fo1'\\(F17$$!3xvk5!3I:q%F1$!3#y%H!fSFq,)F17$$!318POf(oV([F1$!3r(

H9!f=i6%)F17$$!3))oej[Xsy\\F1$!3ig$foLS9i)F17$$!3)*o9TVoq)*\\F1$!3)f$R

m-h)zl)F17$$!3%4ZS\\9BS*\\F1$!37(4rKTp,l)F17$$!3%*=&o!3Y\\i\\F1$!39$fV

@LG$*f)F17$$!3N%phrLa@!\\F1$!3kTs'R&R72&)F17$$!33Jq*o#G=!R%F1$!3X$=lS&

*ej#yF17$$!3]goB1%>RR$F1$!3*\\XvCeIvs'F17$$!3[`\"***)3J0o#F1$!3Z!)e(G>

TJ/'F17$$!3di?Id+^W=F1$!3@ADrv8#pJ&F17$$!3em_\\Kz/%**)Fbbl$!3'*fUm47ju

XF17$$\"3i(4e-o+gO\"Fbbl$!3y&pEa5s2%QF17$$\"3JkAev.*f@\"F1$!37'y=$)*>)

G:$F17$$\"3DZZN5J(pL#F1$!3513nTx^7DF17$$\"3I.!ye4uJZ$F1$!3\"zl9B-eW$>F

17$$\"3q!>=4E%o'f%F1$!3XCKsd)y'H9F17$$\"3HSj%H*fCGdF1$!3=mU/Aj_r)*Fbbl

7$$\"3ym7=]\"yAy'F1$!3+Ir%)f7,`jFbbl7$$\"3?OZ+ZX*zs(F1$!3%\\y3Ulo#>PFb

bl7$$\"3C0OR\\_IP&)F1$!3+]lJU*>-!>Fbbl7$$\"3)e)\\I&\\Pfi*F1$!3%R1(*RiM

HU#Fcs7$$\"2_V\"fCp)*****Ffo$\"3qH+'yw7Q)\\F-7$$\"3aW2wA:\"**f*F1$\"3%

H&H6J)Q5o#Fcs7$$\"3ojb>]_\"fX)F1$\"3-OOge$\\K1#Fbbl7$$\"3Y?$z>]e6l(F1$

\"3sc_CL,p8RFbbl7$$\"3h`)eXvP%=nF1$\"3Kl;?h*y!\\lFbbl7$$\"39En)HffTo&F

1$\"3OjMt(y^J+\"F17$$\"3K;$4<@Ard%F1$\"3O'e/=v4zV\"F17$$\"3l*)R)z$))f@

NF1$\"3ZyJ='yZ8\">F17$$\"3EL!HW-0QX#F1$\"3Gj/Ak)e)\\CF17$$\"3%=xp%z4(p

R\"F1$\"3lDy+%\\uX/$F17$$\"3UMY7rH+KPFbbl$\"3CnK9E%GOo$F17$$!3v0gZ`R\\

LtFbbl$\"3%R.&ef!G<X%F17$$!3Qi)377nHu\"F1$\"3s<n_/$[MB&F17$$!3hMlhQ[sL

EF1$\"3TN#3G1&\\+gF17$$!31`/HxjK*Q$F1$\"3q[>qco*Gs'F17$$!3GCw>^JhvVF1$

\"3(3Jg9W$f3yF17$$!3O]8To!))>*[F1$\"3cutH\"eJ?\\)F17$$!3[S<)G_Jc&\\F1$

\"3=rf'*Hzc)e)F17$$!3C[bDnx\"4*\\F1$\"3r^>S+6-X')F17$$!3e9Z[Q%3(**\\F1

$\"3kSz4]guf')F17$$!3Y\"\\0GuqS)\\F1$\"3^s5PWASJ')F17$$!3!)pf&=Z]'))[F

1$\"3^9lLZKwT%)F17$$!3[%*>>tqGCZF1$\"3!Q$\\J!)G,s!)F17$$!3;u?\\BF*=_%F

1$\"31G4YNUv]vF17$$!3)\\7)eA.n%H%F1$\"3K'f%3(>C?(oF17$$!3uJ9F$zS71%F1$

\"3;v(*fpplYgF17$$!3x/ff+d4RQF1$\"3c2Wr)zo)*3&F17$$!3,EAM'Gv2j$F1$\"37

%3)G(Rdr$RF17$$!3G$o:Zp=(pMF1$\"3gBt6'pQIo#F17$$!3SCr.ne1oLF1$\"3[=&)>

m6Df8F17$Ff[l$!3V\\E7Gu#3k\"Fj[l-F[[l6&F][l$\"#5F)F^[lF^[l-%+AXESLABEL

SG6%Q!6\"Faeo-%%FONTG6#%(DEFAULTG-%%VIEWG6$FfeoFfeo" 1 2 0 1 10 0 2 9 

1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 122 "restart:n:=3;\n(1/n)*int((((diff((

n-1)*cos(t)+cos((n-1)*t),t))^2+ diff(((n-1)*sin(t)-sin((n-1)*t),t))^2)

^(1/2),t=0..2*Pi));" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 

"" 1 "" {XPPMATH 20 "6#>%\"nG\"\"$" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#

#\"#;\"\"$" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 135 "restart;with

(VectorCalculus):\nn:=5;Ln:=ArcLength( <(1/n)*((n-1)*cos(t)+cos((n-1)*

t)), (1/n)*((n-1)*sin(t)-sin((n-1)*t))>, t=0..2*Pi ) ;" }}{PARA 7 "" 

1 "" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a g

lobal binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protec

ted names have been redefined and unprotected: *, +, ., D, Vector, dif

f, int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"nG\"\"&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#LnG#\"#'*\"#D" }}}{EXCHG {PARA 

0 "" 0 "" {TEXT -1 74 "#lima\347ons de Pascal\n#######################

###############    Exercice 3.\n" }{TEXT 258 11 "Exercice 3." }{TEXT 

-1 535 " Soit C un cercle de centre (1, 0) et de rayon 1.\n\na) D\351t

erminer une \351quation polaire de C.\n\nb) Soit D une droite passant \+

par l\222origine qui coupe C en un point P. \nOn construit sur D deux \+

points M et N distincts tels que d(P;M) = d(P;N) = a,\no\371 a est un \+

r\351el strictement positif fix\351. \nD\351terminer une \351quation p

olaire de\nl\222ensemble \\Gamma_a d\351crit par les points M et N si \+

l\222on varie D (\{\\it lima\347ons de Pascal\}).\n\nc) D\351terminer,

 lorsque a d\351crit ]0;\\infty[,\nl'ensemble des points des courbes \+

\\Gamma_a,\n dont la tangente est verticale." }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 356 "with(plots):P1:=polarplot([2*cos(t)+1,t,t=0..4*

Pi],color=gold):\nP2:=polarplot([2*cos(t)+2,t,t=0..4*Pi],color=red):\n

P3:=polarplot([2*cos(t)+3,t,t=0..4*Pi],color=blue):\nP4:=polarplot([2*

cos(t)+4,t,t=0..4*Pi],color=green):\nP5:=polarplot([2*cos(t)+5,t,t=0..

4*Pi],color=black):\nP6:=polarplot([2*cos(t)-6,t,t=0..4*Pi],color=mage

nta):\ndisplay(P1,P2,P3,P4,P5, P6);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 

484 484 {PLOTDATA 2 "6)-%'CURVESG6$7ct7$$\"\"$\"\"!$F*F*7$$\"3[:JI]DH)

)H!#<$\"3)G*ROD4_\\?!#=7$$\"3)R@^qacL&HF/$\"3G`ZOniEqSF27$$\"3Oxb?#pZd

*GF/$\"3vV552V&R.'F27$$\"3Q<)G*)4\"Q;GF/$\"3*>g8o,#G8zF27$$\"3vO(\\$GS

fIFF/$\"3YkFt_(p'f%*F27$$\"3&RcG>\")4.j#F/$\"3uNa]$*)p14\"F/7$$\"3N$\\

7SpDn^#F/$\"3YrwCjn(RA\"F/7$$\"3WWD3$p#>\"R#F/$\"3#4U7$pXdW8F/7$$\"3Ns

aJcqfPAF/$\"3mv8`uIfj9F/7$$\"333V?@%fI2#F/$\"3s`=Q()\\sj:F/7$$\"3bE!=G

O7+!>F/$\"3()Q=:::\"Rk\"F/7$$\"37l*4\"zG*4s\"F/$\"3C<Bf*>:Mq\"F/7$$\"3

hIQV,]QP:F/$\"3f;/)Q$R,U<F/7$$\"3sg.grm-`8F/$\"3-ug:jI<f<F/7$$\"3w)HeY

*)e0<\"F/$\"3qZz[?^;b<F/7$$\"3B.^N<b]D**F2$\"3)Qa+/:)fI<F/7$$\"3(>y^.q

#[A#)F2$\"3Y4oI\")ol'o\"F/7$$\"3/Rw,IOe5mF2$\"3cpeW8u[C;F/7$$\"3C_aL@3

b5^F2$\"3Ee(G1/yba\"F/7$$\"3&Rq4-B%)3u$F2$\"3!owb\"\\?m^9F/7$$\"3omdk>

lS)f\"F2$\"3?Y\"yx'*\\XC\"F/7$$\"3w-T2kWNyK!#?$\"3uy[8M*3l+\"F/7$$!3E_

q&Qc.+R*!#>$\"3i<TqU+$\\V(F27$$!3o<#\\fnO*\\7F2$\"31SzE,@[/[F27$$!3c&[

0Me&p9#*Fjr$\"3yEwP(*osbAF27$$!3')3p7'4Ht9#Fdr$\"3$)>gi\"**\\2u$Fdr7$$

\"3'4<?9Z!G=8F2$!3'QjCWem)><F27$$\"3AluCxSnZHF2$!3sO#[O&Q9RHF27$$\"3aD

n%\\BG,v%F2$!33;E-q_q!f$F27$$\"3O7V*GHU))\\'F2$!3HAdF^oNSOF27$$\"3o_8k

3ysdyF2$!3#[nd'[4.KKF27$$\"3$*fQK!Rb0%*)F2$!3MKe#G!G)GZ#F27$$\"3cs!))f

J'y(R*F2$!3p*)fW!=Qa#>F27$$\"3HArG#Hz8t*F2$!3RL,^i?4:8F27$$\"36lI\"H!y

lL**F2$!3RFesi**=AmFjr7$$\"3a!ypxgy*****F2$\"3g)zo\"RI@%>\"Fdr7$$\"3SI

[qbnCG**F2$\"3[n&oyofX)oFjr7$$\"3'QQ()fnl&>(*F2$\"3!z8*eBIlU8F27$$\"3)

G@-5Jl(y$*F2$\"3EXjn$zfI&>F27$$\"3F#3.'4Ov8*)F2$\"3#*pn0\\,5*\\#F27$$

\"3A!>.pM.#e$)F2$\"3!4(Q(H(fRYHF27$$\"3sljD,uU4xF2$\"3,3()4.bH+LF27$$

\"3-=d[D;j\")pF2$\"31kAj2$eoa$F27$$\"3#Q7^-S()3>'F2$\"3gur'4%[?uOF27$$

\"3oFM%*Qe+_YF2$\"37$*Q-^34rNF27$$\"3yR'Q+!*y&zIF2$\"3*4h4Mh\\)3IF27$$

\"3%yu&oG7iM8F2$\"3L$3)zp.-O<F27$$!393wAPgSa$)Fdr$!3%=9)*Ha$H![\"Fjr7$

$!3)H'*zfw!)>#*)Fjr$!3I(y@?)f\"p9#F27$$!3Te#GI5-;C\"F2$!3C(*\\%*zE1>WF

27$$!3g7gi%o7r!)*Fjr$!37`moa*RZD(F27$$\"3m^xmgea@_Fdr$!3KtvogFK55F/7$$

\"3:3_#\\o7Eh\"F2$!37IF\"QAiiC\"F/7$$\"3fc;%)=@eSPF2$!3i^j=2'Q;X\"F/7$

$\"3H%oV`-UO7&F2$!3_]A_@nOY:F/7$$\"3[%\\2D\"*[$RmF2$!3DEg#f***yD;F/7$$

\"33R)pLsY'o#)F2$!3Y:jO\"[H\")o\"F/7$$\"3M\"*QAD\"e,***F2$!3ITq9p5'=t

\"F/7$$\"3EhA?>?Qp6F/$!3g9:cj22b<F/7$$\"3\\%yPKPWQM\"F/$!3)G+PJWr%f<F/

7$$\"3;u!HuRc,_\"F/$!3+C(*=XE_W<F/7$$\"3u$fKrO4gp\"F/$!3UM,EFW'*4<F/7$

$\"3im9xu(yk(=F/$!3Ck#Hy%[.`;F/7$$\"3i!fYx8m70#F/$!3G8>8ZX:v:F/7$$\"3M

Ky#=0)y<AF/$!3+S(R3!z-x9F/7$$\"3yO#HD'>ctBF/$!3m?Lh8$)of8F/7$$\"3\"*R>

5Do80DF/$!3%\\?Jj4ghB\"F/7$$\"37Qc!=)p*Ri#F/$!3CVb`'*Q#))4\"F/7$$\"3]M

#)RS5iGFF/$!33*Q-\"pkK\"\\*F27$$\"3=Fy&=ikw\"GF/$!3W%H&p;-6()yF27$$\"3

%H!z>S!G\\*GF/$!3QDa>#\\$*o0'F27$$\"37NHSR2d^HF/$!3y'))Hjevj9%F27$$\"3

;>WJ)[Rn)HF/$!3#QrA;7U2=#F27$$\"35@)*f>Q!***HF/$!3?T<(4D_2'=Fjr7$$\"3%

G=v4Mp+*HF/$\"37t?x<N3))=F27$$\"3Q\"Hv[iTk&HF/$\"3D'p16y>^$RF27$$\"3!=

L'HOzc**GF/$\"3bSR-oJrDfF27$$\"3^!\\gwjs.#GF/$\"3%o^ru!Q`JyF27$$\"32UK

T1?DMFF/$\"3%yMb`l\"e+%*F27$$\"3(R_.W.TKj#F/$\"3%*=c#*=+&o3\"F/7$$\"3b

'G#*[vu&=DF/$\"3jW1WI5,A7F/7$$\"313s(*[*\\;R#F/$\"3/$R'y<r<W8F/7$$\"3Z

G>#>IwDC#F/$\"3%HQ%=\"H_,Y\"F/7$$\"33[s%Rp(4$3#F/$\"3QB['p3C$e:F/7$$\"

3T9xtl>W:>F/$\"3zQ#H'zuqP;F/7$$\"39^#3(eB$>u\"F/$\"3g=&Q;W.wp\"F/7$$\"

3-8JG)4h!f:F/$\"32,!>h)**eQ<F/7$$\"3ic*y4wJ^P\"F/$\"3W>%H'='Q#e<F/7$$

\"37F;?,/x#>\"F/$\"3i%o.zcznv\"F/7$$\"3nYL$p&p`95F/$\"3%RgU%=jxM<F/7$$

\"3=kd#QV,_Y)F2$\"3oWv%\\t<Up\"F/7$$\"3!3NSQem&poF2$\"3+lT\"=,]fj\"F/7

$$\"3wO)ps<:$y`F2$\"3S9wGtuLh:F/7$$\"32@94\"*QF4SF2$\"3a?*o#\\a(>Z\"F/

7$$\"3=436/Sui<F2$\"3wNJYK!3SE\"F/7$$\"3!4s?$))oRX6Fjr$\"3,cgm^<MA5F/7

$$!3M.z:MSM7'*Fjr$\"3ht\"p(*)*=0M(F27$$!3M)3T2-3LC\"F2$\"3C(40*)yfUY%F

27$$!3!=YF%o@#)z')Fjr$\"31pD:\\k_g?F27$$\"3o*z&)[43v'=Fdr$!3$e!R(>s>'=

KFdr7$$\"36L,SI;N.9F2$!36$yQxE=H!=F27$$\"3_()[99()\\!3$F2$!3sDQ-;DK4IF

27$$\"3CQ#RFq,Rq%F2$!3)yG+z0%o\"e$F27$$\"3]GcO'Q(R(G'F2$!3M(z=Acocm$F2

7$$\"3)=I(e[VM!4(F2$!3]iwCVca=NF27$$\"3zv.z#)GkCyF2$!3I$HTp.^yC$F27$$

\"3s=s%>&eGt%)F2$!3?KiW!fOn'GF27$$\"3$H9J`$[P@!*F2$!39<lbd(z0R#F27$$\"

3U4y&*)zNSV*F2$!3)yb\"QK/Ar=F27$$\"3`@y6I1GQ(*F2$!3IaXpf'y')H\"F27$$\"

3mGp&G#G,G**F2$!3;)y*f;$pc*oFjr7$$\"3E0T$>:R%****F2$!3P26[\\m]9hFdr7$$

\"3A7#4g(z6Y**F2$\"3o8Sh0IysfFjr7$$\"3mc$)R1v:j(*F2$\"3WqTC!pQuB\"F27$

$\"3cRET.Jba%*F2$\"3)3fU/Df&R=F27$$\"3K[tx:\"fq-*F2$\"3#=\"[Y)o)f%Q#F2

7$$\"3&o1JO#H;.&)F2$\"3WF4Zw62XGF27$$\"3G8U1NQk&)yF2$\"3<(R2'R7T=KF27$

$\"3eM#oqM6w=(F2$\"35se(*fo\"3\\$F27$$\"38QpaX6+CkF2$\"3gU!['ynO]OF27$

$\"3g;.(p9&>(o%F2$\"3AZ!\\6iF$yNF27$$\"3/\"3Vbd^Q!HF2$\"3(fs9pzX^\"HF2

7$$\"3x$y;+7A)38F2$\"3K6'y.<s/r\"F27$$!3ec3$e'*QYf'!#@$!3CD2qI&QU9\"Fd

r7$$!3UIv]vTiI\"*Fjr$!3S0Z%G7_RA#F27$$!3q9<I\\Ev\\7F2$!3)*\\P#eu<'oZF2

7$$!3AL$3kW4mJ*Fjr$!3s&o!o>zLluF27$$\"3;hrY*Ql$H\")Fdr$!3v\\ptA,(f,\"F

/7$$\"3)>ovl.DSi\"F2$!3)ei0s^LwC\"F/7$$\"3\"*>W'[L)=:PF2$!3G'[V+Zj'\\9

F/7$$\"3>wB*y@;[8&F2$!3?y(oHTQqa\"F/7$$\"3;;x.Nf@%p'F2$!3CP5^=SDG;F/7$
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[!39%F/7$$\"3AJT78bp$z$F/$!3S;+8USb[QF/7$$\"3)Qhuy![\")3WF/$!3\"Q^#['*

Ri?MF/7$$\"3cg\\0pK$4&\\F/$!3-/*Q%fCq\")GF/7$$\"3YEGj(y72Q&F/$!3sm:V!4

LaF#F/7$$\"3+*\\rw\\(Q1dF/$!3'G0Y.6')zf\"F/7$$\"3vV]RzvtDfF/$!3`&on3Yx

/9)F27$F]_r$\"3Q![]al'\\%Q$Fgjm-Fijm6&F[[nF+FccpF+-F$6$7ep7$$\"\"(F*F+
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SXRO:e(*HF/7$$!3/fJ*e$*eV(>F/$!3w1<Vx1J)\\$F/7$$!3J'o&=k_BC;F/$!3A)f(Q

rKV3RF/7$$!3V&)41ab717F/$!31Il![!fz#H%F/7$$!383*oT\"pDRjF2$!3+Xhq&)*=%

*o%F/7$$\"3)fj1FI0%*e#Fjr$!37,=ET$p-,&F/7$$\"3')RPf*[ccu'F2$!3]t2oJ.>8

_F/7$$\"3GC8&yut@P\"F/$!32dP&4.3^K&F/7$$\"3%)QVfF1?w@F/$!3X3I2nQ!*G`F/

7$$\"3;OmUvKq(*HF/$!3Mb(ek9?n>&F/7$$\"3In:o(z\"yrPF/$!31PBThlKQ\\F/7$$

\"3Ay`RIT#G^%F/$!3u\\jVKk&*\\XF/7$$\"3PUD><3\"QA&F/$!3I/(3L$>L6SF/7$$

\"3AVop7:TWeF/$!3k%[xWuazM$F/7$$\"3d\"RGoGdNJ'F/$!3\\,s!>liQk#F/7$$\"3

UI4PGTgpmF/$!3ayvVBF$p'=F/7$$\"3s?'[70wE\"pF/$!3<cvHA%[4r*F27$$\"3)fi(

ouo#)**pF/$!3,1^VpqyTVFjr7$$\"3KwxzTEZ@pF/$\"3f\")o.'y/F@*F27$$\"3g+z4

`TaumF/$\"3%='z#R@pL&=F/7$$\"3(eu*f9&z1L'F/$\"3twUpi$RHh#F/7$$\"3Y6[\"

zN`'yeF/$\"3&e$45p[(RI$F/7$$\"3SRWCVo/'G&F/$\"3!)z;PYoQaRF/7$$\"3t74j)
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A`t&Q.$F/$\"3!QXIuA^w=&F/7$$\"3m[P:3QhNAF/$\"3mf))=$*H*RK&F/7$$\"3G+#

\\=#o7_9F/$\"3p`VADpPJ`F/7$$\"3=[)*4&RZvG(F2$\"30>.:\"**pcA&F/7$$\"3f'
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F/$!3y%=R8w&=YVF/7$$!3w:#>>pk^)eF2$!3@!R?(*yVdr%F/7$$\"32yMJedY8SFjr$!
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VF4WC`F/7$$\"3_B;yc!3/>#F/$!3\"4n[Yb%zF`F/7$$\"3![5P14EU.$F/$!3CQ?.ysb

(=&F/7$$\"3-li&z:s/y$F/$!3$psr&**RiM\\F/7$$\"3U!yHvO3d\\%F/$!3-8#*[:$=

2c%F/7$$\"3eon$Gn+*)>&F/$!3R:?1%=?O.%F/7$$\"3-`E@9O>:eF/$!35w1^Wsu%Q$F

/7$$\"3#o\"zAAGu,jF/$!3oU=^]Y#\\m#F/7$$\"3o'oe&eGMpmF/$!3'=%fLepkn=F/7

$$\"3=I<kLJV;pF/$!3&oa*o>ZW,&*F27$Fajs$\"3c$*)e8Vz&[RFgjm-Fijm6&F[[nF*

F*F*-F$6$7ep7$$!\"%F*F+7$$!36y&)po5mARF/$!3G*H\"QdM;-6F/7$$!32m_'H*)\\
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3tDQG^qo+NF/$\"3%3Zx'ye:)o#F/7$$!3DvSE]ZU+PF/$\"3Gm*)RSzx>@F/7$$!3\\.,
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$\"3WA%=Dp?gn'F/$!3A\\Tg7JC#*QF/7$$\"3M0Y=l#RwC(F/$!3pp8)H][$3IF/7$$\"

3SSu(eA(fowF/$!3)H-/JP1@.#F/7$$\"3)pmry%3S7zF/$!3/ppI!z#=b5F/7$$\"3_eO

,\\I\")**zF/$!3C$=%*>Ol<*[Fjr7$$\"3-L(y)R&e2#zF/$\"3%Q5YrXAR+\"F/7$$\"

3uK]:TNbqwF/$\"3Sj?4gDEE?F/7$$\"3qfi-K3cpsF/$\"39@??\"*e'p'HF/7$$\"3\"

G&\\lCqWGnF/$\"3[!*HGVZOBQF/7$$\"3JVTsv\"eE.'F/$\"3G&=E.O*[0YF/7$$\"3y

(e#yXi^I_F/$\"3'[EU:yf3D&F/7$$\"37a9XK@q%Q%F/$\"3d'G'eG_FIdF/7$$\"3]un

@%==Z\\$F/$\"3G\"=Ma&**pjgF/7$$\"3/zE:bCEnDF/$\"3AgU#4,)4`iF/7$$\"3#Q'

3S*)>k\\;F/$\"3!G/UA?bWH'F/7$$\"3gNj481(pt(F2$\"3o%\\)4/Pe*>'F/7$$!3i<

^%\\f*)zy%Fjr$\"3OD(z&*z0Q)fF/7$$!38(*R6L&Q:T(F2$\"3GrX\\Si!Qp&F/7$$!3

AMi:-eFm8F/$\"3\"))4$Q!3(>J`F/7$$!3[pCB<ZI#*>F/$\"3!G#)H(>>%f%[F/7$$!3

1pR7SG[>DF/$\"3#pe]Mw5vI%F/7$$!3\"y*[>C7A4HF/$\"3Cqeu=iQ(z$F/7$$!3ygB$

4.LkA$F/$\"3!3&>Y\"p)3tKF/7$$!3#o$puTQ/#\\$F/$\"39,DJzyL4FF/7$$!3Uo>_#

=q;p$F/$\"3/>)y7RX([@F/7$$!3%)y.?6h;BRF/$\"3aOGbpBi)4\"F/7$F_fu$!3O`Oj

.6LcAFgjm-Fijm6&F[[nFccpF+Fccp-%%VIEWG6$%(DEFAULTGF\\bw" 1 2 0 1 10 0 

2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve \+

3" "Curve 4" "Curve 5" "Curve 6" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 

168 "Exercice 4. Etudier les branches in\034nies des courbes planes d

\351\034nies par :\n1) t \\marsto ( t^2/(t-1) , t/(t^2-1) ),\n2) (Exam

en de juin 2006) r(\\theta)=1+1/(\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 594 "######################################    E

xercice 4,1).\n#\351tudier les branches infinies\nwith(plots):\nB1:=pl

ot([t^2/(t-1), t/(t^2-1), t=-5..-1.01],color=red):\nB11:=plot([t^2/(t-

1), t/(t^2-1)], t=-5..-1.01):\nB2:=plot([t^2/(t-1), t/(t^2-1), t=-0.95

..0.8],color=black):\nB21:=plot([t^2/(t-1), t/(t^2-1)], t=-0.95..0.8):

\nB3:=plot([t^2/(t-1), t/(t^2-1), t=1.1..10],color=blue):\nB31:=plot([

t^2/(t-1), t/(t^2-1)], t=1.1..10):\nB:=plot([t,(t/2)-3/4,t=-5..12],col

or=magenta): # asymptote oblique\ndisplay(B1,B2,B3, B);\ndisplay(B11,B

21,B31);\n############################################################

####\n\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6(-%'C

URVESG6$7hn7$$!3'pmmmmmm;%!#<$!3ULLLLLL$3#!#=7$$!35?Y(eSZ@3%F*$!3>z#)o

WEPB@F-7$$!3DGx\"z2n'3SF*$!3)yxKnMK&f@F-7$$!3:2Ygv'*4ERF*$!3E9[5nkv,AF

-7$$!3\"3mqt%=1VQF*$!3iS3Aq..YAF-7$$!3elG2'y)\\gPF*$!3!y%)*z!=t>H#F-7$

$!3Qm,n\"*o-%o$F*$!3KPQeGKNOBF-7$$!3wBot$yB\\g$F*$!3'H$pU&[OUQ#F-7$$!3

Ej%R`z.K_$F*$!3$fxCvfjfV#F-7$$!3=t&)G!yR=W$F*$!3Ax6<)R;**[#F-7$$!3WleL

V&\\#eLF*$!3A1B7'y!4[DF-7$$!3!>o!RTOr%G$F*$!3Q#=1,YY<g#F-7$$!3Bu(zM-O?

?$F*$!3kb(y7Gl]m#F-7$$!3J)G+X/Q\">JF*$!3&HnhZQ'*>t#F-7$$!3!y())=+%p$RI

F*$!31B.-x6%**z#F-7$$!3/&)fDm\"Qq'HF*$!3w6;,u?\"['GF-7$$!3]\"GQ14o6)GF

*$!3w%[B'3x@YHF-7$$!3B%)\\\"=-\\&3GF*$!3o/AWs47>IF-7$$!3uB31hrACFF*$!3

\\_#HWz/*3JF-7$$!3#yO%3H8t\\EF*$!3'*o?`')[E$>$F-7$$!31PMZ\\9;oDF*$!3/i

<SVJj\"H$F-7$$!3'3m+4Ac1\\#F*$!3%*pY[t>`\"R$F-7$$!3![sp^it*4CF*$!3_&HZ

gM^H]$F-7$$!3tF1fi\"fgL#F*$!3Zf+.HWW7OF-7$$!3Uhe;\"fMlD#F*$!3#=-/#=V9R

PF-7$$!3yNX.-t;u@F*$!39]3$43f8)QF-7$$!3i1y>l^n-@F*$!3Re)>NU!3:SF-7$$!3

(obI\\Q%pD?F*$!3Yf(\\.Z`7<%F-7$$!3/Dg1wjVY>F*$!3QGF43E=ZVF-7$$!3]cVXGF

=p=F*$!3)eT4Bc$zNXF-7$$!3uG\\^4Js%z\"F*$!3q#Hxv'3EOZF-7$$!3%Gs26+/Cr\"

F*$!3m%)fP4\\4$)\\F-7$$!3@<^+@)z(Q;F*$!3w4@ZFpbI_F-7$$!3eYD!\\=d0c\"F*

$!3t>G0da'o_&F-7$$!3m*oa*Qv/!\\\"F*$!3H#)oYp]sHeF-7$$!3O-*Qi*))R89F*$!

3w(Q1V<sk?'F-7$$!3.K@/%4H<M\"F*$!3LLa#=trYh'F-7$$!3a^[j_.Kn7F*$!30(Rim

-1;6(F-7$$!3UQuQdk6&>\"F*$!3)f\")y$*oEmo(F-7$$!3K8X84\\:?6F*$!3)GzEP'[

\"QT)F-7$$!3iZe8eNi[5F*$!3CvMi*e#Rz#*F-7$$!3M)RrATQ@w*F-$!3hu7x9kIS5F*

7$$!3Iuy)Q#R=_!*F-$!3+-CHHzB(=\"F*7$$!3*>4<2[&o2%)F-$!3gr&y[@*3r8F*7$$

!3?kD&o#HGzwF-$!3+GcZ%fZ6o\"F*7$$!3#)zssuU3QqF-$!3Ih&3#Hj*>8#F*7$$!3$H
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gr&y[@*3r8F-7$Fay$!3+GcZ%fZ6o\"F-7$Ffy$!3Ih&3#Hj*>8#F-7$$!3)[iS1#3^>7F

-$!3%Q08]!p1.DF-7$F[z$!3+7g3s9k[IF-7$$!3()***\\o)3.P6F-$!3s!p8R)=y#)QF

-7$F`z$!3H'R$>>bS4aF-7$$!3Qi!R^t?]2\"F-$!31(=_,]&y0pF-7$$!3%[Pfn:ZL0\"

F-$!3Kxwr%evgh*F-7$$!33J&pvO5D/\"F-$!31l#)eYLm+7!#;7$$!3K(oz$yNnJ5F-$!

3iU@*y18Kg\"F]fl7$$!3blZy$=bi-\"F-$!3(em*4%*=1H>F]fl7$$!3xV)*=*yO3-\"F

-$!3$y%z3xTMCCF]fl7$$!3*GQ#*=fF\"=5F-$!3Grx6,<+$y#F]fl7$$!3+A\\f%R=a,

\"F-$!3?O&G)>&)onKF]fl7$$!37huH(>4F,\"F-$!3M^Zf24+fRF]fl7$Fez$!3eX0*=i

v[-&F]fl-Fjz6&F\\[lF`[lF][lF`[l-F$6$7Y7$$!3a*************\\*Fex$!3UG^?

G^?GYFex7$$!3KLL3-)\\&=\"*Fex$!3_\\GTX?2\\VFex7$$!3ql\"zW-_my)Fex$!3l_

juK-e4TFex7$$!3ZK$e9E)R8%)Fex$!3#Q!RsBjAWQFex7$$!3*HL3-Lqw.)Fex$!3!zr>

?_B;e$Fex7$$!3!e;H#o\"GPm(Fex$!3(*3vZur/DLFex7$$!3:Le9;f.<tFex$!31s'=m

A'p\"4$Fex7$$!3!))\\7.<c!epFex$!3k(\\0ZWe\\&GFex7$$!3[Kek.))z'e'Fex$!3

a.Q\\\"o*o:EFex7$$!37+D1k?t;iFex$!3kck\\rD?$Q#Fex7$$!3;lmTNH2OeFex$!3!

*p.*Gzp2:#Fex7$$!3dK$3x;)y+bFex$!3%p'R8EI2_>Fex7$$!3y)**\\7$pLB^Fex$!3

[y01MUjN<Fex7$$!3R***\\P%eLWZFex$!3q?!*[A8gE:Fex7$$!3=***\\(o!)4zVFex$

!3r*p-n=POL\"Fex7$$!3oKekyrUZSFex$!3I%y^vZoh;\"Fex7$$!3ylmT5%QIl$Fex$!

3')oL:GP:u(*!#>7$$!3Tlmm\"RR*=LFex$!3Gu&4%RtWq#)Fi]m7$$!3I*\\7y!GIIHFe

x$!3Qz4V+utSmFi]m7$$!3Omm;zNH'e#Fex$!3sSfw%RVWJ&Fi]m7$$!3i)\\7G$4')3AF

ex$!3aUbyuBL'*RFi]m7$$!3=)\\P%)zb%\\=Fex$!3S'z1[F>m)GFi]m7$$!3Kl;zWUXu

9Fex$!3)H6H#Qol%*=Fi]m7$$!3Zl\"Hdv&3I6Fex$!3'=n.b&\\UZ6Fi]m7$$!3_IL3x

\"yje(Fi]m$!3c)3`$)[\"[\\`!#?7$$!3eE$ek.y!GPFi]m$!32-4\"3#R!*R8Fb`m7$$

!3'o!*\\(=U;%p$Fb`m$!3%=0%Q7@mf8!#A7$$\"3_ymTN,.eKFi]m$!3[4APARA(4\"Fb

`m7$$\"3%Q++]PPb+(Fi]m$!3K[H2k0Zx_Fb`m7$$\"3S,]P4U<n5Fex$!3m5#p^g;\\F

\"Fi]m7$$\"3%=](=n$)*=U\"Fex$!3;ooUre#pN#Fi]m7$$\"3++]il!fd\"=Fex$!3u^

8'Ra]%GSFi]m7$$\"3aKL$3Ug'p@Fex$!3N>?*e-y<,'Fi]m7$$\"3g-+Dcc_ZDFex$!3'

3rzjRl$3()Fi]m7$$\"3ImTN@x#**)GFex$!3?%*yd5piu6Fex7$$\"3#H+](=OEkKFex$

!3'**Rf$*4B>e\"Fex7$$\"3LL3_DX[;OFex$!3-*HEi#[')[?Fex7$$\"3/,v$4'ol%)R

Fex$!3,7(3So)\\REFex7$$\"39MLe9EhWVFex$!3,6uFa?kPLFex7$$\"3j*\\(oHHX@Z

Fex$!3SZfN7T:BUFex7$$\"31qmmT\\R%3&Fex$!33%GOxl!)*e_Fex7$$\"3+o;zpbbba

Fex$!3[s=puWL\\lFex7$$\"3FO3_+GkBeFex$!3(p.1bCp17)Fex7$$\"3w-+]Pn(=;'F

ex$!3SQeE$fBD*)*Fex7$$\"3-N$e*)*4`\\lFex$!3O9*eDk.KC\"F-7$$\"3V,DJ&H#*

Gs'Fex$!3ALZbP?=z8F-7$$\"3%ymm;f`i*oFex$!32Y%4.N(GK:F-7$$\"3M%3F>*G4\"

3(Fex$!3#***>9*\\Iyr\"F-7$$\"3'3](=#>KfE(Fex$!3@STBW0'4$>F-7$$\"3S,+](

)p%GW(Fex$!3#>;ffH9j;#F-7$$\"3%>]7Gyh(>wFex$!30>Ve%)RGRCF-7$$\"3cw$4rL

@[r(Fex$!3gi,:ALa/EF-7$$\"3>^iS\"*3))4yFex$!3g%)QMDO(\\y#F-7$$\"3#e7.d

WS\\!zFex$!3#ep(*)f*RE)HF-7$$\"3U+++++++!)Fex$!3],++++++KF-Fiz-F$6$7Z7

$Fehl$\"3<R(*eV(*eV(*F-7$$!3s:/ED(=BX*Fex$\"3W_#fPieB())F-7$$!3+L3_]uj

/%*Fex$\"3dHjj/PdS\")F-7$$!3G]7yvh&pN*Fex$\"3>LYLXZ@<vF-7$$!3Wm;/,\\F4

$*Fex$\"3;\"et4!p#)zpF-7$$!3))*\\i:N7R@*Fex$\"3QHQWldQ+hF-7$Fjhl$\"3m$

G%**4T%4T&F-7$$!33]7G84g_*)Fex$\"3KEo8WN\"*4XF-7$F_il$\"3qS1Q\")HoaQF-

7$$!34\\(oH9D+g)Fex$\"3>Y])=(en-LF-7$Fdil$\"3!yMr$f![)zGF-7$Fiil$\"3-%

4Mv=%zqAF-7$F^jl$\"3+l>ylf4d=F-7$Fcjl$\"37$))*Qqu([d\"F-7$Fhjl$\"3C07j

E2%)[8F-7$F][m$\"3)[SU`\"fXj6F-7$Fb[m$\"3MV_eA_G85F-7$Fg[m$\"3SkBU;oa]

))Fex7$F\\\\m$\"3G_+#f6:u)yFex7$Fa\\m$\"3Opcv-RwYpFex7$Ff\\m$\"3*fG*zW

FTAhFex7$F[]m$\"3H2%y=,+\"=aFex7$F`]m$\"3*RfzPfe.%[Fex7$Fe]m$\"30XG#pq

'f:UFex7$F[^m$\"3*e\"esJ!*yHPFex7$F`^m$\"3rwN:JKb0KFex7$Fe^m$\"3Yc&)z?

&*orFFex7$Fj^m$\"3cV7U+2;ABFex7$F__m$\"3vGJYOm&\\\">Fex7$Fd_m$\"3szcYq

9A2:Fex7$Fi_m$\"3&eJo(3ZqW6Fex7$F^`m$\"3n5<'R!HHIwFi]m7$Fd`m$\"3b'[@=u

mKt$Fi]m7$Fi`m$\"39&>SJj9Up$Fb`m7$F_am$!3Oul:J@\\hKFi]m7$Fdam$!3VLN$oS

)3SqFi]m7$Fiam$!3!3XTa%yYz5Fex7$F^bm$!3#4,5MXR7X\"Fex7$Fcbm$!3cy$fYLlw

(=Fex7$Fhbm$!3'Ro(\\N5%oF#Fex7$F]cm$!3M%HUXqJVs#Fex7$Fbcm$!3Q^zu9'zK:$

Fex7$Fgcm$!3![CWuMmNl$Fex7$F\\dm$!3#zieM$\\lgTFex7$Fadm$!3ff^nS3tOZFex

7$Ffdm$!3c*z0d<)\\b`Fex7$F[em$!3;Us!3j**e2'Fex7$F`em$!3wk/gpR+doFex7$F

eem$!3)Hf')3Nitw(Fex7$Fjem$!3=_+qktK7))Fex7$F_fm$!3VM3_X+]L**Fex7$Fdfm

$!37(p**e+bp9\"F-7$F^gm$!3,6_%fwK]J\"F-7$Fhgm$!3gd[#RF*=R:F-7$Fbhm$!3g

ll'**zdo\"=F-7$Ffim$!3@BAAAAAAAF-F_hl-F$6$7_o7$$\"33+++++++6F-$\"33***

*********47F]fl7$$\"3I/E]LB116F-$\"3'>p])>![M:\"F]fl7$$\"3^3_+nY776F-$

\"3i$)Q$o(o2.6F]fl7$$\"3s7y]+q==6F-$\"3OeSgVa$z0\"F]fl7$$\"3r;/,M$\\U7

\"F-$\"3\"))f77Aes,\"F]fl7$$\"3\"\\i:5+uj8\"F-$\"3E*)*f())*\\\"p%*F-7$

$\"3ML3-o')\\[6F-$\"3%GTCO!ec#)))F-7$$\"3wTg-NLig6F-$\"3')*RWC!)ojQ)F-

7$$\"3=]7.-![F<\"F-$\"3mr4pkp_hzF-7$$\"3gek.pE([=\"F-$\"3)fbj[/,Sf(F-7

$$\"3!omTgL(*p>\"F-$\"3#\\BZ<63KF(F-7$$\"3V$3_+nY7A\"F-$\"3Cl0u2()3TnF

-7$$\"3G+D1/g\\X7F-$\"3$\\2t51#))=jF-7$$\"3!p\"H2Q`up7F-$\"3!)fQkWc%p(

fF-7$$\"3_LL3sY*RH\"F-$\"3%z!pVdoT&p&F-7$$\"3;]7`N:Ry8F-$\"3#pr)*Gyc6-

&F-7$$\"3!o;z*)R)yi9F-$\"3gW7\">:.Oi%F-7$$\"33](=()\\,xb\"F-$\"3[,)4jR

v2N%F-7$$\"3OL$e%)f9El\"F-$\"3_M[0JD\"\\=%F-7$$\"3[LL$Q%o:[<F-$\"3_b*f

<(\\x%3%F-7$$\"3eL$3#*3*pV=F-$\"3#*36E\"zb*GSF-7$$\"3;](o*QsyQ>F-$\"3!

)z(\\>K\"*R+%F-7$$\"3tm\"H()QvQ.#F-$\"3\\8oBU*46+%F-7$$\"3p*\\(ovU.A@F

-$\"364_iYEF8SF-7$$\"35LekiJ>5AF-$\"3!=d4?`2l.%F-7$$\"3;+D\"[+gFR#F-$

\"3kvN4'ze26%F-7$$\"3_Le9%*3d\"e#F-$\"3z0&oxk`Q@%F-7$$\"39+DckixpFF-$

\"38zl!)R%>[L%F-7$$\"3-nmT@'oL'HF-$\"3%*z\"\\xK(psWF-7$$\"3WL$3Z([)Q8$

F-$\"3'pCTxr8Dg%F-7$$\"3>++D*yXeK$F-$\"3U6\\P3pzbZF-7$$\"3L++v8\\f=NF-

$\"3vJ.]$pTc\"\\F-7$$\"3a++v5WM/PF-$\"3?%obtz>T2&F-7$$\"3cLe9\\F-tQF-$

\"3j0iW9#)3@_F-7$$\"3ummT3wftSF-$\"3MEU1T#\\*)R&F-7$$\"3*pmmO#3^VUF-$

\"3KBkP?(==b&F-7$$\"3\"3]7jGg6W%F-$\"3t$oOO%*f<t&F-7$$\"3Wmm;^N6;YF-$

\"3E^pqRNl#*eF-7$$\"3I+DJ6]13[F-$\"3;$>M,dl12'F-7$$\"3Y+v$R>[3*\\F-$\"

3-0!)\\$\\@9C'F-7$$\"3#pm\"zpKc\"=&F-$\"3w+.>#G32U'F-7$$\"3Wn\"HUC*pc`

F-$\"3%y'=?53B'e'F-7$$\"35M$3F02ca&F-$\"3s)*[gr'*flnF-7$$\"3%H$e9u\"H=

u&F-$\"3-<=#eD=F&pF-7$$\"3^+vo26k7fF-$\"31*pa;g(>;rF-7$$\"3UL$eanAr4'F

-$\"3k)*)eIz6LH(F-7$$\"3-++]'=5xG'F-$\"3KeqFkz#oZ(F-7$$\"3[+]i$)G;ukF-

$\"3sd:H;#Rol(F-7$$\"3W+DJbacamF-$\"3U0$yVq89$yF-7$$\"3w+]P`<([&oF-$\"

3+6E\\(opc-)F-7$$\"3Amm;re&[.(F-$\"3*f/(Q6*f0?)F-7$$\"3t***\\PLFqA(F-$

\"3wDwh.wh(Q)F-7$$\"3dKe9TK;,uF-$\"3'yjko%[Qd&)F-7$$\"3)3+]KyR:f(F-$\"

3OOv*QS\\Ku)F-7$$\"3Am\"zHFp1x(F-$\"3%pg4%f^O=*)F-7$$\"3E,Dc.7\"z&zF-$

\"3l\"H;t\\K;5*F-7$$\"3LmmT:W(49)F-$\"3G=OgE8,\"G*F-7$$\"3@+D\"GjCEL)F

-$\"3g&Hl([9+p%*F-7$$\"3<MLLql?<&)F-$\"3MFGE4ZB]'*F-7$$\"3cL$37Eofq)F-

$\"3K,=&o!ytN)*F-7$$\"3Oo\"z*4p;$*))F-$\"3ceW.xe)>+\"F]fl7$$\"3_,+]EI=

l!*F-$\"3EWKJxs\"*=5F]fl7$$\"3Un;/3HLi#*F-$\"3evt**4kLQ5F]fl7$$\"3ILLL

7hmQ%*F-$\"3g4cJDorb5F]fl7$$\"3x*\\7j3umi*F-$\"3wJpch$fU2\"F]fl7$$\"3W

*\\(o1<i1)*F-$\"3+1Tqis,#4\"F]fl7$$F^[lF*$\"3266666666F]flFiz-F$6$7hn7

$Fgen$\"3qL_4Q_4Q_F-7$F\\fn$\"3#4E:(4)=;&\\F-7$Fafn$\"396pJ,00'p%F-7$F

ffn$\"3w\"3#RUYjmWF-7$F[gn$\"3W!y-[qV&fUF-7$F`gn$\"3T_Dg6%H/!RF-7$Fegn

$\"33Q]v9Uv*f$F-7$F_hn$\"3-.&3)3G^CJF-7$Fihn$\"3!)psiJ()olFF-7$Fcin$\"

3Gtn3#)4OfAF-7$F]jn$\"3SI(yU\\r'=>F-7$Fbjn$\"3AxLWL(3;`\"F-7$Fgjn$\"3#

o2jXGHMG\"F-7$F\\[o$\"3#H'p6o\\-#4\"F-7$Fa[o$\"3)y*Q1kBUY&*Fex7$F[\\o$

\"3u9oLYnb%o(Fex7$Fe\\o$\"3q0#p(3*HU['Fex7$F_]o$\"3#GC[-_5\"*o&Fex7$Fd

]o$\"3K)>b*f.sj]Fex7$Fi]o$\"3gQ`GO#\\ub%Fex7$F^^o$\"3;&4Ak`a::%Fex7$Fc

^o$\"33CB.Rm>3QFex7$Fh^o$\"3Q;-\")R-m_NFex7$F]_o$\"3D^g8D*)f0LFex7$Fb_

o$\"3I1^RnDx\"4$Fex7$Fg_o$\"3KFy0&GC<\"HFex7$F\\`o$\"3QrGf5XQmFFex7$Fa

`o$\"34'QSH;_Ah#Fex7$Ff`o$\"3G>Jgn!*4&\\#Fex7$F[ao$\"3eDsyQ*>>P#Fex7$F

`ao$\"3-t@$>L&*HF#Fex7$Feao$\"3ewyr+Z(Q<#Fex7$Fjao$\"3UI*eq&GZ(3#Fex7$

F_bo$\"3T@0CX>e/?Fex7$Fdbo$\"3\"GK$>s&HU$>Fex7$Fibo$\"3[*o*Q&=MQ'=Fex7

$F^co$\"3Y'\\6r*Q3'z\"Fex7$Fcco$\"3&yGn,,&4T<Fex7$Fhco$\"3k,u0[kX&o\"F

ex7$F]do$\"3Zu/AZanJ;Fex7$Fbdo$\"3cSxp,HN#e\"Fex7$Fgdo$\"3^lOQ*=Yu`\"F

ex7$F\\eo$\"33l2x+t`!\\\"Fex7$Faeo$\"3UWaE**)33X\"Fex7$Ffeo$\"3\\vcJ$G

/2T\"Fex7$F[fo$\"3S;f-1PEw8Fex7$F`fo$\"3qAYqgf^S8Fex7$Fefo$\"33+lca8c3

8Fex7$Fjfo$\"3[qLC0Bxw7Fex7$F_go$\"3#RoTM>srC\"Fex7$Fdgo$\"3$)H3`Y!Rw@

\"Fex7$Figo$\"3)GN*)\\$\\]!>\"Fex7$F^ho$\"3U9Ms$o%*R;\"Fex7$Fcho$\"3A#

z;\"R'e)Q6Fex7$Fhho$\"3e0IR)o5n6\"Fex7$F]io$\"3]<A46YP#4\"Fex7$Fbio$\"

3Co')41\"*\\r5Fex7$Fgio$\"3mdbPZ<6]5Fex7$F\\jo$\"3_P*\\j)QVI5Fex7$Fajo

$\"3355555555FexF_hl-%+AXESLABELSG6%Q\"t6\"Q!F_fp-%%FONTG6#%(DEFAULTG-

%%VIEWG6$;F(FajoFdfp" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve 5" "Curve

 6" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 42 "eliminate( \{x-t^2/(

t-1), y-t/(t^2-1)\}, t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$<#/%\"tG

*(%\"yG\"\"\",&%\"xGF)F)F)F),&*&F(F)F+F)F)F)!\"\"F.<#,,*(\"\"#F))F(F2F

)F+F)F)*$F3F)F)*&F(F))F+F2F)F.F-F)F+F)" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 71 "#####################################################

##################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 76 "#Rep

\350res de Frenet\nrestart:#assume((t>-5),(t<1)):\nx:=t^2/(t-1):y:=t/(

t^2-1):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 74 "u:=simplify(diff

(x,t)):v:=simplify(diff(y,t)):\nl:=simplify(sqrt(u^2+v^2)):" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 31 "tau:=[simplify(u),simplify(v

)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$*(%\"tG\"\"\",&F'F(\"

\"#!\"\"F(,&F'F(F(F+!\"#,$*&,&*$)F'F*F(F(F(F(F(,&F1F(F(F+F-F+" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 32 "eta:=[-simplify(v),simplify(

u)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$*&,&*$)%\"tG\"\"#\"\"

\"F,F,F,F,,&F(F,F,!\"\"!\"#*(F*F,,&F*F,F+F.F,,&F*F,F,F.F/" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 153 "t1:=-2; x1:=subs(t=t1,x):\ny1:=sub

s(t=t1,y):\nu1:=subs(t=t1,u):\nv1:=subs(t=t1,v):\nwith(plots): \nb10:=

\nplot([t^2/(t-1), t/(t^2-1), t=-5..-1.5],color=red):\n\n" }}{PARA 11 

"" 1 "" {XPPMATH 20 "6#>%#t1G!\"#" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warn

ing, the name changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 230 "with(plots):b11 := arrow(<x1,y1>, <u1,v1>, le

ngth=[1], width=[0.05, relative], head_length=[0.1, relative], color=r

ed):\nb12 := arrow( <x1,y1>, <-v1,u1>,length=[1],width=[0.05, relative

], head_length=[0.1, relative], color=blue):\n\n" }}}{EXCHG {PARA 0 ">

 " 0 "" {MPLTEXT 1 0 361 "b20:=plot([t^2/(t-1), t/(t^2-1), t=-0.95..0.

8],color=black):\nt2:=-1/2; x2:=subs(t=t2,x):\ny2:=subs(t=t2,y):\nu2:=

subs(t=t2,u):\nv2:=subs(t=t2,v):\n\nb21 := arrow(<x2,y2>, <u2,v2>, len

gth=[1], width=[0.05, relative], head_length=[0.1, relative], color=re

d):\nb22 := arrow( <x2,y2>, <-v2,u2>,length=[1],width=[0.05, relative]

, head_length=[0.1, relative], color=blue):\n" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#t2G#!\"\"\"\"#" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 355 "b30:=plot([t^2/(t-1), t/(t^2-1), t=1.1..5],color=blu

e):\nt3:=1.5; x3:=subs(t=t3,x):\ny3:=subs(t=t3,y):\nu3:=subs(t=t3,u);

\nv3:=subs(t=t3,v):\n\nb31 := arrow(<x3,y3>, <u3,v3>, length=[1], widt

h=[0.05, relative], head_length=[0.1, relative], color=red):\nb32 := a

rrow( <x3,y3>, <-v3,u3>,length=[1],width=[0.05, relative], head_length

=[0.1, relative], color=blue):\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%

#t3G$\"#:!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#u3G$!+++++I!\"*" 

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "B:=plot([t,(t/2)-3/4,t=-5

..12],color=magenta): # asymptote oblique\n" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 76 "display(b10, b11, b12, b20, b21, b22, b30, b31, b3

2,\nB,scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 

{PLOTDATA 2 "65-%'CURVESG6$7V7$$!3'pmmmmmm;%!#<$!3ULLLLLL$3#!#=7$$!3sX
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 2" "Curve 3" "Curve 4" "Curve 5" "Curve 6" "Curve 7" "Curve 8" "Curve

 9" "Curve 10" "Curve 11" "Curve 12" "Curve 13" "Curve 14" "Curve 15" 

"Curve 16" }}}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 12 "Exercice 4. " }}

{PARA 0 "" 0 "" {TEXT -1 54 "2) (Examen de juin 2006) r(\\theta)=1+1/(

\\theta-\\pi/4) " }}}{EXCHG {PARA 0 "" 0 "" {TEXT -1 0 "" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 312 "##################################

####    Exercice 4,2).\nB4:=polarplot([1+(1/(t-Pi/4)),t,t=-10..Pi/6],c

olor=black):\nB5:=polarplot([1+(1/(t-Pi/4)),t,t=Pi/2.5..10],color=blue
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);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6(-%'CURVE

SG6$7io7$$!3_nz\"fPXFh(!#=$\"305b;\"*e!e$\\F*7$$!3!*y/\">)3o;&)F*$\"3/

e(oF\"zroIF*7$$!3@8c@#fnz$*)F*$\"3+=&z?')*e;8F*7$$!3_vx\">!zZ&)*)F*$!3

#oB2Vq*QTq!#>7$$!3%RY'Hj>(yd)F*$!3;GN^.,[#p#F*7$$!3g:.x$)))HTxF*$!3F$

\\IxNXb_%F*7$$!3ztZMiT;?mF*$!3*)\\<)eMCX,'F*7$$!3;\\O&oA^R;&F*$!3[W8oQ

y)GF(F*7$$!3IY,H'\\%G:MF*$!3&ebm/!H16#)F*7$$!31&4/&pMbyCF*$!3a%>5)R@EE

&)F*7$$!3!=o$z!y^S^\"F*$!3GTaP**z![t)F*7$$!3OJL:5DOd]F<$!3IDHM)fdc$))F

*7$$\"3'>rpAX\"od]F<$!3%yvp+N&H?))F*7$$\"3]U8s:;q)Q\"F*$!3tELG!zM4r)F*

7$$\"3!*R[D#R&paAF*$!3A3Sq&4PK^)F*7$$\"33m!)3CR8(4%F*$!3#oglWD;\"exF*7

$$\"3=9\"zwn!*4s&F*$!3z'zTQ48^g'F*7$$\"3)fqFXeLP*pF*$!3kiz!oH&ey^F*7$$

\"3!3??>)[*)\\yF*$!3a5af1LjvOF*7$$\"3!zG$Q0H:^%)F*$!3&fEqWjg(><F*7$$\"

3IF()3)*yD&e)F*$\"3y;9YJ\\_Y8!#@7$$\"3*)HQoKb\\/$)F*$\"3qcdbl6Jy>F*7$$

\"3=Y'))Hh!zzwF*$\"3]xx'\\joBi$F*7$$\"3G2%*[0NpDmF*$\"3O#3#4yM[C_F*7$$

\"3N,w/](QlJ&F*$\"3!oN=1m*f\"['F*7$$\"3#oU:K4*R0PF*$\"3q`!yW]&[^uF*7$$

\"3-#Q'3@&R*y?F*$\"3g&p9$3En&*zF*7$$\"3wEs;b>&*p6F*$\"3O*\\@t)z[V\")F*

7$$\"3KO]1*4\"QRDF<$\"3/Pp>#))\\t=)F*7$$!332Y?m/c@pF<$\"3M35k5k3B\")F*

7$$!3&*fr^J[m>;F*$\"3'pL#HL?s[zF*7$$!3cx#[G!>#>:$F*$\"3U([L=7!R$R(F*7$

$!3jFHD'*49EYF*$\"3w'*y(HNzYY'F*7$$!3#)*p)e.>JzeF*$\"3L0R:d'f;?&F*7$$!

3Q4bG;.&3y'F*$\"3e(*G\")*)3RQPF*7$$!33h8kk*4#4tF*$\"3)3c/S*=Y&=#F*7$$!

3w3_)3xxqZ(F*$\"3fS4xL!*\\=SF<7$$!3)f^T[+qJD(F*$!3u'[2&)>0S;\"F*7$$!3w

yC\">0Dnk'F*$!3\">5I/y$)Qq#F*7$$!3!\\Nt>vC)3eF*$!384IsL#\\$3RF*7$$!3px

I'\\kt8k%F*$!397-Vn`+[\\F*7$$!3#[4>@#G%R-%F*$!3t'p3h$QZ?`F*7$$!3#=I=I'

*oiP$F*$!3xZ@P)Hl<h&F*7$$!3%**>9T&fRyEF*$!33_s\\\")H(e#eF*7$$!3=s\\h5.

or>F*$!3E[=Q9)[_%fF*7$$!3;+'f+[<[G\"F*$!3y%>ucW2&pfF*7$$!3)[o??P%RZhF<

$!30]UlB<(H!fF*7$$\"3[p*3/j+VZ&!#?$!3`*>.`%RNQdF*7$$\"3=$fq/$f+nnF<$!3

%\\#))pP<!3[&F*7$$\"33t(H=X6n@\"F*$!3Erx:sWj]^F*7$$\"3uAI^i,:&o\"F*$!3

1'o')ycIsu%F*7$$\"33?ilpV4w?F*$!3'R=Jvg\"RoUF*7$$\"3Ol^3b<bjBF*$!3s^[&

QcrTt$F*7$$\"3$*R[OP?'>`#F*$!3)zt)>sjXjJF*7$$\"3m%[]!RCTpDF*$!3%y9*yg$

R\"oDF*7$$\"3?'=)=qI.vCF*$!3!Hz^#*oMc,#F*7$$\"3<zn:jjvVAF*$!3'**>]qPpc

Z\"F*7$$\"3'3\"f(RSl3z\"F*$!3/$)f&4E@!*)*)F<7$$\"3$>&o*3IO36\"F*$!37o

\"RLMRx.%F<7$$\"3[)GAQ%e^1GF<$!3E%yu9%*z')*pFbz7$$!3s0^m[0nmzF<$\"3dZX

u#G&zB6F<7$$!3gN#yoQ!GyAF*$\"3#Hio=wi`g'Fbz7$$!3,ot)Q>he?%F*$!372Z[r!z

OY$F<7$$!3%>4$)o/5XL&F*$!3%**HX\")\\B`E(F<7$$!3'zN>(3d6NmF*$!35s@59#Hh

E\"F*7$$!3!4*RFS'H,:)F*$!3#[9Mtw!f4?F*7$$!3CrNA7qgS**F*$!3&*=d)4x'**>I

F*7$$!3(H\"pQjBl/6!#<$!3$frU]^nRq$F*7$$!37;1XOQnF7Fg`l$!3Lmgy**ep5XF*7

$$!3/Q*\\#=fgl8Fg`l$!3O]sZ9kJlaF*7$$!3r)p0A'oo@:Fg`l$!3'=BRRIS0g'F*7$$

!3K$36g3C-q\"Fg`l$!3#H@vKRs(fzF*7$$!3$G\"[&oYtq!>Fg`l$!3MYb$fx.>g*F*7$

$!3xw*GTRZN-#Fg`l$!3)o9`CF[`0\"Fg`l7$$!3!pzH0p,/:#Fg`l$!33>\\)Q]$*3;\"

Fg`l7$$!3+7Ru[PA*G#Fg`l$!3uo**y`wTy7Fg`l7$$!3GW0,rz%>W#Fg`l$!3-Bn1>$f)

49Fg`l-%'COLOURG6&%$RGBG\"\"!F[dlF[dl-F$6$7en7$$\"3/uRP1UrZ'*F*$\"3W]>

8C6EpHFg`l7$$\"3UU?!*[(3%4xF*$\"3R(4NGAnQ#GFg`l7$$\"3FHjFt)>Q+'F*$\"3A

]!o(*Go\"*p#Fg`l7$$\"3Ia<\"HOb\"yWF*$\"3c))H[%=q(*e#Fg`l7$$\"3Q?oN2c:&

4$F*$\"39/CcIs$=\\#Fg`l7$$\"33DO*yk\"yC&*F<$\"33oJ^5+$3M#Fg`l7$$!3n;:(

37-eK*F<$\"37[IA\"G\"G1AFg`l7$$!3[@0SMw\\<GF*$\"3kaP&e(fzm?Fg`l7$$!3'[

uEC1>K]%F*$\"3N!*Ry#[UV$>Fg`l7$$!3ZM\\YF?]JgF*$\"3eZn?7))R/=Fg`l7$$!3V

Xg*H;k4T(F*$\"3]&*3m.kYv;Fg`l7$$!3KU+Z.Yj[')F*$\"3+jcB5vlY:Fg`l7$$!3/8
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7$$!3#=,JJ$)e%\\6Fg`l$\"3!\\\\rP?6,<\"Fg`l7$$!35'e!QS[*eG\"Fg`l$\"35D<

'4c#R#3*F*7$$!3A357tC2\"Q\"Fg`l$\"3t\\\"p#G@'[K'F*7$$!3\")z$4ZL=(H9Fg`
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\"Fg`l$!3_6eB)f-he\"F*7$$!3\"4iq@-oSJ\"Fg`l$!3!\\(*=**o4'*3%F*7$$!3WA_

SNv`\">\"Fg`l$!3w4o.9(\\>P'F*7$$!3E>]ru))eR5Fg`l$!3eC+4#Q!['H)F*7$$!3o

Lnw/\">1x)F*$!3ie@j*f'Gq(*F*7$$!3AsU:S/c&f'F*$!3%**em3V&=96Fg`l7$$!3;'

G_mJ3Ig%F*$!3w&R+3M$Q&>\"Fg`l7$$!3Ylz0eg!\\=#F*$!3[i(>#=5UZ7Fg`l7$$!3=

Kd:@TA3>Fbz$!3GBKe8^ua7Fg`l7$$\"3YMeq<il6BF*$!3%\\?6be'Q@7Fg`l7$$\"3%G

`hN))y%>WF*$!3)G)RhO8(4:\"Fg`l7$$\"38)4z`RbZV'F*$!3s/r7y!G-/\"Fg`l7$$

\"3[F.N-d*e1)F*$!3E._%)*Q:`3*F*7$$\"3Y#[%[ORlQ&*F*$!3%y0^h\"z]!R(F*7$$

\"39rkBk,rq5Fg`l$!3kpw=UOi!R&F*7$$\"3k*>V<Ut&R6Fg`l$!3:pDd%zSx]$F*7$$

\"3M_NT%>+x<\"Fg`l$!3eDvy$G)o)Q\"F*7$$\"3sp9Ul<tw6Fg`l$\"3@M#pMIUSB)F<

7$$\"3631z4%4l8\"Fg`l$\"39IG!*G)3(QHF*7$$\"3'H++\"*zs@1\"Fg`l$\"3!zO#R

aQnu[F*7$$\"326.?[zy>%*F*$\"30lU7#*z[DoF*7$$\"3r\"\\#eZ1bS!)F*$\"3yXgY

R<*HM)F*7$$\"3Yeb>>]t1jF*$\"3y:*o.Qn]m*F*7$$\"3q[,\\H#[Ob%F*$\"3IbYIf)

Hh0\"Fg`l7$$\"3c$pSd5\\:]#F*$\"3.Qp]s8Q=6Fg`l7$$\"37U)GLKIN.&F<$\"3t*o

<?E\\79\"Fg`l7$$!3U-VLESa(e\"F*$\"3'\\WJ/U0w7\"Fg`l7$$!3KkGJ*[9$oNF*$

\"3%H;5x'o\"y2\"Fg`l7$$!3@_tW*H6i]&F*$\"3%y*)yY8T/*)*F*7$$!3%[ldv3l*zr
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*$\"3z%>uO&ye7&*F*7$$!3is47xoJ)*RF*$\"3%Hj))4y&)e;*F*7$$!3M)*\\2(RgW([

F*$\"3MH?*y7J:t)F*7$$!3s:_$Rh#pydF*$\"3_EB$\\]$Hh\")F*7$$!3eT6%e`&)oh'

F*$\"3=-,'31)y(\\(F*7$$!3>W:XM<nOtF*$\"3Ey.\"=)**3&z'F*7$$!3ehgnc)>A)z

F*$\"3SMqFmRjBgF*7$$!3k2#*o\"=o0d)F*$\"3#G[n1/>A:&F*7$$!3k9fRct;k!*F*$

\"3&3#yP?a%QA%F*7$$!3A$\\S&*o2*\\%*F*$\"3_jd]()*p4F$F*7$$!3z'oY#)\\%yN

(*F*$\"3!)y8%o,GNG#F*7$$!3*HAL:S(zC**F*$\"3Q4$\\f3!4C7F*7$$!3%f\"eV\"z

n))***F*$\"3t&R2:WbZ]\"F<7$$!3=!)Hys>tg**F*$!3/m([s%GN`))F<7$$!3v%['4#

>#e:)*F*$!3%***zZRWj6>F*7$$!3K\"ed`&45e&*F*$!3k.Y)o(z%)RHF*7$$!3!RC5Zd

KK>*F*$!3$*3p7W<.NRF*7$$!3%=H'e?NOH()F*$!3wi1Ml6My[F*7$$!3'*p(HUPM!p\"

)F*$!3iQi@nXundF*7$$!3[(R'oY7SuvF*$!3EVBw7j/HlF*7$$!3:')Q.ih34pF*$!3==

1QG5UHsF*7$$!3/YRmc%ow1'F*$!3m*o<*>')z[zF*7$$!3#p/;,@#*=:&F*$!3+&zH#[Y

wq&)F*7$$!3a#f-S#3(*yUF*$!3_R*H@lu#Q!*F*7$$!3Eil'\\n\"4kLF*$!3#373'*=f

rT*F*7$$!3!e$o'*Q*GDN#F*$!3Zy(4?$>M>(*F*7$$!3!4&G)p`XZJ\"F*$!3_$z;sX&>

8**F*7$$!3'GG:p)ysvIF<$!39XUyH)o_***F*7$$\"3e8/$z'oSFqF<$!3QTFb:sFv**F

*7$$\"3wih.Ui<!y\"F*$!30>B]\"*HFS)*F*7$F`fn$!3a%QJmuU#*e*F*-Fhcl6&Fjcl

$\")+++!)Fafm$\")AR!)\\Fafm$\")Vyg>Fafm-%+AXESLABELSG6%Q!6\"F]ep-%%FON

TG6#%(DEFAULTG-%%VIEWG6$FbepFbep" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

-180.000000 4.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "evalf(-1-4/(3*Pi));evalf(-sq

rt(2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+\"=8WU\"!\"*" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$!+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "k:=0;evalf(1+1k:=0;evalf(1+1/((k*Pi)-(Pi/4)));" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG\"\"!" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!*W&RKF!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64_`u!#5" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-1/2;evalf(1+1/((k*Pi)-(P

i/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"\"\"\"#" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$\"+'=oev&!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 33 "k:=-1;evalf(1+1/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%\"kG!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+64

_`u!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "k:=-3/2;evalf(1+1

/((k*Pi)-(Pi/4)));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"kG#!\"$\"\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+lj3\"=)!#5" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 35 "f:=diff((1+(1/(t-Pi/4)))*sin(t),t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"fG,&*&,&%\"tG\"\"\"*&\"\"%!\"\"%#P

iGF)F,!\"#-%$sinG6#F(F)F,*&,&F)F)*&F)F)F'F,F)F)-%$cosGF1F)F)" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "evalf(solve(f=0));" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#$!+bGO15!#5" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 30 "evalf(Pi/4-1/2);evalf(Pi/4-1);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+N;)R&G!#5" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$!+l$=

g9#!#5" }}}{EXCHG {PARA 0 "" 0 "" {TEXT 259 11 "Exercice 5." }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 262 "###########################

###########    Exercice 5,1).\nrestart:plot([t/(1+t^2),(2+t^3)/(1+t^2)

], t=-5...5);\nplot([t/(1+t^2),(2+t^3)/(1+t^2), t=-5...5]);\nevalf(2^(

1/3));evalf(eval(t/(1+t^2),t=-2^(1/3)));\n#eliminate( \{t/(1+t^2)-x,(2

+t^3)/(1+t^2)-y\}, t);evalf(%);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 

433 {PLOTDATA 2 "6&-%'CURVESG6$7ao7$$!\"&\"\"!$!3=Bp2Bp2B>!#=7$$!3YLLL

e%G?y%!#<$!3AjBA*Q[N+#F-7$$!3OmmT&esBf%F1$!3Mm&4H2[*y?F-7$$!3ALL$3s%3z

VF1$!3;6g#pE,/<#F-7$$!3_LL$e/$QkTF1$!3uY\"RLr(RqAF-7$$!3ommT5=q]RF1$!3

W$ffm-)yyBF-7$$!3ILL3_>f_PF1$!3;,(>31N\")[#F-7$$!3K++vo1YZNF1$!3smlaxv

S6EF-7$$!3;LL3-OJNLF1$!3)>#*RU5H4v#F-7$$!3p***\\P*o%Q7$F1$!3ypK,g*HO!H

F-7$$!3Kmmm\"RFj!HF1$!3sKj/-/awIF-7$$!33LL$e4OZr#F1$!3<j:nwG\\VKF-7$$!

3u*****\\n\\!*\\#F1$!3+Ytj\\_A\\MF-7$$!3%)*****\\ixCG#F1$!35$z._Xicn$F

-7$$!3#******\\KqP2#F1$!3L(*oDgyQ7RF-7$$!39LL3-TC%)=F1$!3hclb)y`39%F-7

$$!3[mmm\"4z)e;F1$!3hW*o'R6Y@WF-7$$!3Mmmmm`'zY\"F1$!3;UyuXm$Hl%F-7$$!3

#****\\(=t)eC\"F1$!3o>kN!o`:)[F-7$$!3OL$3x'*)fZ6F1$!3YmH8fu)H&\\F-7$$!

3!ommmh5$\\5F1$!33a+EFN@%*\\F-7$$!3S**\\(=n;R&**F-$!3emJ%HmY***\\F-7$$

!3tIL3xrs9%*F-$!3Y['*)za?4*\\F-7$$!31i;H#oPb())F-$!3_fN`8njk\\F-7$$!3S

$***\\(=[jL)F-$!37JT&yF`$=\\F-7$$!3q%****\\Pw%4tF-$!3IvivwY4kZF-7$$!3)

f***\\iXg#G'F-$!3#o\"=BX<f/XF-7$$!3$oK$3_:<6_F-$!3qAiud1C)4%F-7$$!3ndm

mT&Q(RTF-$!3!*o$)H?n3MNF-7$$!3Ihm\"HdGe:$F-$!3=Y&pi;)**pGF-7$$!3%\\mmT

g=><#F-$!3G=%=_\\zS2#F-7$$!3FK$3Fpy7k\"F-$!3q_GGbdA)f\"F-7$$!3g***\\7y

Q16\"F-$!3i^8[yd5(4\"F-7$$!3Epm\"zp))**z&!#>$!3cK#fp-V0y&F\\v7$$!3vDML

Le*e$\\!#?$!3)Q'))p#evd$\\Fbv7$$\"3bsmTgxE=]F\\v$\"3Y[x9'*>m0]F\\v7$$

\"3womT5D,`5F-$\"3bFj=&Qk9/\"F-7$$\"3Gq;zW#)>/;F-$\"3Y_Z[B2&Rc\"F-7$$

\"3!=nm\"zRQb@F-$\"3UXHaVqpf?F-7$$\"3mOLL$e,]6$F-$\"3**oY(\\:![RGF-7$$

\"3_,+](=>Y2%F-$\"35D>4O?X%\\$F-7$$\"36QLe*[K56&F-$\"3wt9q/-V_SF-7$$\"

3summ\"zXu9'F-$\"3m1$yqvC9Y%F-7$$\"3#yLLe9i\"=sF-$\"3Iy/?`0hXZF-7$$\"3

#4+++]y))G)F-$\"3(e@*ePMA8\\F-7$$\"3V,+DJ?i7))F-$\"3sy'>Wt@.'\\F-7$$\"

3%>++DcljL*F-$\"3QGn(f'[B))\\F-7$$\"3W-+v$44,')*F-$\"3]`s^rQ]**\\F-7$$

\"3H++]i_QQ5F1$\"3!3gz?6bk*\\F-7$$\"3U+](=-N(R6F1$\"3u<I*Q!R`d\\F-7$$

\"3b++D\"y%3T7F1$\"3KZ!\\E***f&)[F-7$$\"3+++]P![hY\"F1$\"3M@Ah3S/bYF-7

$$\"3iKLL$Qx$o;F1$\"3=LPD5Nj4WF-7$$\"3Y+++v.I%)=F1$\"3$4_-oZ%ySTF-7$$

\"3?mm\"zpe*z?F1$\"3@6=#f-D^!RF-7$$\"3;,++D\\'QH#F1$\"39cZO)4eKm$F-7$$

\"3%HL$e9S8&\\#F1$\"3%)*)p&46TJX$F-7$$\"3s++D1#=bq#F1$\"3Onk)\\p\"*=D$

F-7$$\"3\"HLL$3s?6HF1$\"3s%>c'))GZsIF-7$$\"3a***\\7`Wl7$F1$\"32(>0s')*

e,HF-7$$\"3enmmm*RRL$F1$\"35.8%)fa(=v#F-7$$\"3%zmmTvJga$F1$\"3mb$\\O'[

I7EF-7$$\"3]MLe9tOcPF1$\"3khAR0b'f[#F-7$$\"31,++]Qk\\RF1$\"3UEWQ`%[$zB

F-7$$\"3![LL3dg6<%F1$\"3)RsT?**4rE#F-7$$\"3%ymmmw(GpVF1$\"3MJj#H*Qyu@F

-7$$\"3C++D\"oK0e%F1$\"3wm_C'\\LQ3#F-7$$\"35,+v=5s#y%F1$\"3CA-*=d#G.?F

-7$$\"\"&F*$\"3=Bp2Bp2B>F--%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Ffal-F$6$7e

n7$F($!3%3Bp2Bp2t%F17$F/$!3SZHR-(yy\\%F17$F5$!3[]EV0'QRH%F17$F:$!3%GLb

$*z=H1%F17$F?$!3P\"3XMU/$GQF17$FD$!3O;]XS%*R#f$F17$FI$!3]Sq)pcp6P$F17$

FN$!3%exz_/$4RJF17$FS$!3'p+2O%HE&*GF17$FX$!3u]g)R)HeZEF17$Fgn$!3C?$p)z

+'pQ#F17$F\\o$!3w$*=%fCK9:#F17$Fao$!3uly&y>%3y=F17$Ffo$!3-l1pT[$Gf\"F1

7$F[p$!385D(yI5_I\"F17$F`p$!3,,J'*)eM1.\"F17$Fep$!3$eoCalom$oF-7$Fjp$!

3y?GU>nT(o$F-7$F_q$\"3iF^\\0%)[*e#F\\v7$Fiq$\"3xr[[3[9?SF-7$F]s$\"3%)

\\$*o.Sy\"Q)F-7$Fgs$\"3e<tDXt=c7F17$Fat$\"3qT4v<4$ok\"F17$Fft$\"3O^'))

\\^s-z\"F17$F[u$\"3Ml9E_97+>F17$F`u$\"3Y$y\"pG?BV>F17$Feu$\"33Q)G_$pFu

>F17$Fju$\"3w)eXk7+J*>F17$F`v$\"3u*4,[:^***>F17$F[w$\"3/Uz)>J@#z>F17$F

ew$\"3<%eqL$*z2#>F17$Fjw$\"33tSERCl]=F17$F_x$\"3%ej>))[XKx\"F17$Fix$\"

3dlS]mZ2?;F17$F^y$\"3u2P=IM;i:F17$Fcy$\"3u\"\\!*QEjI_\"F17$F]z$\"3l))

\\C&QtL]\"F17$Fgz$\"3>\"zm1o!4,:F17$Fa[l$\"3FEZNAg$)R:F17$Ff[l$\"3b*=)

44pkN;F17$F[\\l$\"3'*Q([)ou-c<F17$F`\\l$\"3y8J$)ybs4>F17$Fe\\l$\"3oh3]

Uk%\\1#F17$Fj\\l$\"3;-8bi_$pC#F17$F_]l$\"3*4mm[$*4mU#F17$Fd]l$\"3fTNk*

f=2i#F17$Fi]l$\"3D$y%Hv)Q]\"GF17$F^^l$\"3R:8Geb*>-$F17$Fc^l$\"3*4r6\\!

\\$QA$F17$Fh^l$\"3i.))=o!Q@V$F17$F]_l$\"3.#o;,&38SOF17$Fb_l$\"3e'>yu?$

>KQF17$Fg_l$\"3m=)>*4O:`SF17$F\\`l$\"3Q*osc/e8D%F17$Fa`l$\"3]&\\e_%e8j

WF17$Ff`l$\"3e$*f%*GW;mYF17$F[al$\"3-&Q:YQ:Y)[F1-F`al6&FbalFfalFcalFfa

l-%+AXESLABELSG6$Q\"t6\"Q!F[]m-%%VIEWG6$;F(F[al%(DEFAULTG" 1 2 0 1 10 

0 2 9 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}

{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6%-%'CURVESG6$7\\o

7$$!3=Bp2Bp2B>!#=$!3%3Bp2Bp2t%!#<7$$!3AjBA*Q[N+#F*$!3SZHR-(yy\\%F-7$$!

3Mm&4H2[*y?F*$!3[]EV0'QRH%F-7$$!3;6g#pE,/<#F*$!3%GLb$*z=H1%F-7$$!3uY\"

RLr(RqAF*$!3P\"3XMU/$GQF-7$$!3W$ffm-)yyBF*$!3O;]XS%*R#f$F-7$$!3;,(>31N

\")[#F*$!3]Sq)pcp6P$F-7$$!3smlaxvS6EF*$!3%exz_/$4RJF-7$$!3)>#*RU5H4v#F

*$!3'p+2O%HE&*GF-7$$!3ypK,g*HO!HF*$!3u]g)R)HeZEF-7$$!3sKj/-/awIF*$!3C?

$p)z+'pQ#F-7$$!3<j:nwG\\VKF*$!3w$*=%fCK9:#F-7$$!3+Ytj\\_A\\MF*$!3uly&y

>%3y=F-7$$!35$z._Xicn$F*$!3-l1pT[$Gf\"F-7$$!3L(*oDgyQ7RF*$!385D(yI5_I

\"F-7$$!3hclb)y`39%F*$!3,,J'*)eM1.\"F-7$$!3hW*o'R6Y@WF*$!3$eoCalom$oF*

7$$!3;UyuXm$Hl%F*$!3y?GU>nT(o$F*7$$!3o>kN!o`:)[F*$\"3iF^\\0%)[*e#!#>7$

$!3YmH8fu)H&\\F*$\"312Iq\">6*3@F*7$$!33a+EFN@%*\\F*$\"3xr[[3[9?SF*7$$!

3Y['*)za?4*\\F*$\"3ei>a1BcyhF*7$$!37JT&yF`$=\\F*$\"3%)\\$*o.Sy\"Q)F*7$

$!3IvivwY4kZF*$\"3Mj`T!3,!\\5F-7$$!3#o\"=BX<f/XF*$\"3e<tDXt=c7F-7$$!3q

Aiud1C)4%F*$\"3;A:)z?u:Y\"F-7$$!3!*o$)H?n3MNF*$\"3qT4v<4$ok\"F-7$$!3=Y

&pi;)**pGF*$\"3O^'))\\^s-z\"F-7$$!3G=%=_\\zS2#F*$\"3Ml9E_97+>F-7$$!3q_

GGbdA)f\"F*$\"3Y$y\"pG?BV>F-7$$!3i^8[yd5(4\"F*$\"33Q)G_$pFu>F-7$$!3cK#

fp-V0y&Fbq$\"3w)eXk7+J*>F-7$$!3)Q'))p#evd$\\!#?$\"3u*4,[:^***>F-7$$\"3

Y[x9'*>m0]Fbq$\"3CF(*>2@5&*>F-7$$\"3bFj=&Qk9/\"F*$\"3/Uz)>J@#z>F-7$$\"

3Y_Z[B2&Rc\"F*$\"3)Qf>?,ZQ&>F-7$$\"3UXHaVqpf?F*$\"3<%eqL$*z2#>F-7$$\"3

**oY(\\:![RGF*$\"33tSERCl]=F-7$$\"35D>4O?X%\\$F*$\"3%ej>))[XKx\"F-7$$

\"3wt9q/-V_SF*$\"3-D#G(z\"=;p\"F-7$$\"3m1$yqvC9Y%F*$\"3dlS]mZ2?;F-7$$

\"3(e@*ePMA8\\F*$\"3u\"\\!*QEjI_\"F-7$$\"3QGn(f'[B))\\F*$\"3l))\\C&QtL

]\"F-7$$\"3!3gz?6bk*\\F*$\"3>\"zm1o!4,:F-7$$\"3u<I*Q!R`d\\F*$\"3M&y0!H

m#R^\"F-7$$\"3KZ!\\E***f&)[F*$\"3FEZNAg$)R:F-7$$\"3M@Ah3S/bYF*$\"3b*=)

44pkN;F-7$$\"3=LPD5Nj4WF*$\"3'*Q([)ou-c<F-7$$\"3$4_-oZ%ySTF*$\"3y8J$)y

bs4>F-7$$\"3@6=#f-D^!RF*$\"3oh3]Uk%\\1#F-7$$\"39cZO)4eKm$F*$\"3;-8bi_$

pC#F-7$$\"3%)*)p&46TJX$F*$\"3*4mm[$*4mU#F-7$$\"3Onk)\\p\"*=D$F*$\"3fTN

k*f=2i#F-7$$\"3s%>c'))GZsIF*$\"3D$y%Hv)Q]\"GF-7$$\"32(>0s')*e,HF*$\"3R

:8Geb*>-$F-7$$\"35.8%)fa(=v#F*$\"3*4r6\\!\\$QA$F-7$$\"3mb$\\O'[I7EF*$

\"3i.))=o!Q@V$F-7$$\"3khAR0b'f[#F*$\"3.#o;,&38SOF-7$$\"3UEWQ`%[$zBF*$

\"3e'>yu?$>KQF-7$$\"3)RsT?**4rE#F*$\"3m=)>*4O:`SF-7$$\"3MJj#H*Qyu@F*$

\"3Q*osc/e8D%F-7$$\"3wm_C'\\LQ3#F*$\"3]&\\e_%e8jWF-7$$\"3CA-*=d#G.?F*$

\"3e$*f%*GW;mYF-7$$\"3=Bp2Bp2B>F*$\"3-&Q:YQ:Y)[F--%'COLOURG6&%$RGBG$\"

#5!\"\"$\"\"!F]`lF\\`l-%+AXESLABELSG6$Q!6\"Fa`l-%%VIEWG6$%(DEFAULTGFf`

l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+]5#*f7!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$!+3jWp[!#5" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

113 "diff(t/(1+t^2),t);solve(diff(t/(1+t^2),t)=0);\nsimplify(diff((2+t

^3)/(1+t^2),t));solve(diff((2+t^3)/(1+t^2),t)=0);" }}{PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,&*&\"\"\"F%,&F%

F%*$)%\"tG\"\"#F%F%!\"\"F%*(F*F%F)F*F&!\"#F+" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6$!\"\"\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#*(%\"tG

\"\"\",(*&\"\"$F%F$F%F%*$)F$F(F%F%\"\"%!\"\"F%,&F%F%*$)F$\"\"#F%F%!\"#

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6&\"\"!\"\"\",&#F$\"\"#!\"\"*&^##F$F

'F$\"#:F+F$,&#F$F'F(*&^##F(F'F$F,F+F$" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 99 "################ Point de rebroussement\ntaylor( t/(1

+t^2),t=1, 5 );taylor((2+t^3)/(1+t^2),t=1, 5 );" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#+-,&%\"tG\"\"\"F&!\"\"#F&\"\"#\"\"!#F'\"\"%F)#F&F,\"\"$

#F'\"\")F,-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+-,&%\"tG

\"\"\"F&!\"\"#\"\"$\"\"#\"\"!#F)\"\"%F*#F'F-F)#F'\"\")F--%\"OG6#F&\"\"

&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 129 "#####################

#################    Exercice 5, 2).\n# (Rosace \340 trois boucles)\np

olarplot([sin(3*t),t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CURVESG6#7jp7$$\"\"!F)F(7$$\"3

fNtNi/wC5!#=$\"3z3.<fx.5N!#?7$$\"3\"[vYI8L^.#F-$\"3_=Md&Q'z&R\"!#>7$$

\"3)*>hCA)H:*GF-$\"3S9&*=y^l]GF67$$\"3.UHA&3)H<PF-$\"31+6#pWjly%F67$$

\"3#RNUhgc')f%F-$\"3)pHCF%*f]\\(F67$$\"3IvkBNY*)=aF-$\"31-Mt`!e12\"F-7

$$\"3/=N'QHDA<'F-$\"3%o`\")>0?tV\"F-7$$\"3Y@@7cQ\\VoF-$\"3\"ejDo#=(*Q=

F-7$$\"3n*R%\\L,h/zF-$\"3(Ge;l*fS/FF-7$$\"35_3-G[uH&)F-$\"3kP>*))R,]_$

F-7$$\"3%)>6<4\\46()F-$\"3'H/*G'[BJ$RF-7$$\"3mm:!4\"Ge%z)F-$\"31!R\"\\

$yCrJ%F-7$$\"3#4Wqs<S#z()F-$\"3UE]4vl#)yYF-7$$\"3CkJvryMj')F-$\"3#zv.#

>Eg%*\\F-7$$\"3KxQ1')p8_%)F-$\"3UO652QNa_F-7$$\"3C<BHM)*=^\")F-$\"3WRo

&=8B2X&F-7$$\"3ezYJrp]bxF-$\"3[nHQvZtybF-7$$\"3'=[vp_k9G(F-$\"3hgzp`b$

\\i&F-7$$\"3$*e5$3w9r!oF-$\"3sXvLiB]$f&F-7$$\"3MS/VY0Z(G'F-$\"3S]?:/\"

H;\\&F-7$$\"3)fZ[*R!GS*\\F-$\"3Cabu**3,(*\\F-7$$\"39crt&))GSI%F-$\"3()

oFQY#f+h%F-7$$\"3EE_7-of.OF-$\"37A[X-I7LTF-7$$\"35$)eR&y%QIHF-$\"3_g5m

%)*3Af$F-7$$\"3S:wy/>\"*pAF-$\"3%z`Mv#4owHF-7$$\"3)G$f&on())*o\"F-$\"3

sXfhY][eBF-7$$\"38t0MWu?O6F-$\"3AK+!RV5)*o\"F-7$$\"3&>dWN!p&R@&F6$\"3m

%*=*oY[/Q)F67$$!3780&yw8Ul$F0$!3_)G#>no>ljF07$$!3MB2(3!4?#e%F6$!3;1%RV

#Qsm&)F67$$!3[m=0\\-(\\G)F6$!3/%fz;0)Gn;F-7$$!3]i=ls9-!>\"F-$!3CAoxEwQ

?EF-7$$!3G3Gd&>ZNZ\"F-$!3O&*>$)*z)\\qNF-7$$!3u3)Gyqixl\"F-$!3%>hKf')pr

R%F-7$$!3!R-D&*38!z<F-$!3#H!Q3:lu*>&F-7$$!3llO$Gbs1%=F-$!3!>k3uRL2/'F-

7$$!3sDm0YODI=F-$!3K9vJ\"p7!GoF-7$$!3)[56+w3rv\"F-$!3Y\"*>IK!3o^(F-7$$

!38CJl_N6F;F-$!3`a)QWe'[O\")F-7$$!36Mny2,=P9F-$!3g+=E/[/+()F-7$$!3?f:B

L6T*>\"F-$!3IUB&yot.<*F-7$$!3[&zR([p\\j%*F6$!3wkCm:\"yR^*F-7$$!3!z'e&*

QjkvmF6$!3'RSr-RR%o(*F-7$$!3%QRT@d0C4&F6$!3=uxZ;lYn)*F-7$$!3E-o^HFPpMF

6$!33*QH'QA@R**F-7$$!3D7*yI#yH>=F6$!3a)=#*ej0M)**F-7$$!3-\\n#Q!)R1b\"F

0$!3!=URMxz)****F-7$$\"3-\\qhRrqu:F6$!3Y,X'==wv)**F-7$$\"3OE-r.yD\"H$F

6$!37A#ex**[`%**F-7$$\"3e0b$RYO,)\\F6$!3'=c=,KqL()*F-7$$\"3C]nDL&Qqi'F

6$!3'e;\\kSL>x*F-7$$\"3+=!p#**)4CN*F6$!3z39WNjLE&*F-7$$\"3y#\\xbm0O=\"

F-$!3oTv4+qy&>*F-7$$\"3S$eV]<mgg\"F-$!36ltD*yLC@)F-7$$\"3k]QG\\MxZ<F-$

!3E?sjNk%[d(F-7$$\"3a_G7(=)>G=F-$!3cPxZrNChoF-7$$\"35RN#4e-B%=F-$!3kO*

)Q7/!**4'F-7$$\"3YYcD2(H')y\"F-$!3]5t@)=LqG&F-7$$\"3)\\`p0fw(p;F-$!3)>

W\"ziQSiWF-7$$\"37!G*R=B,%[\"F-$!3*f+=Jw(H6OF-7$$\"39TtY%Q:'*>\"F-$!3!

pQp)\\b#)[EF-7$$\"3/!fWdHQ-N)F6$!3K(\\>`*H$Go\"F-7$$\"3w)Q))4V5AU%F6$!

32$G?ni!oV#)F67$$!3eh%Rv2m!p!)!#@$\"3#p5@j?qeR\"F07$$!3UR$3&\\LtjaF6$

\"39Hx#))y-Ev)F67$$!31X=Viq_O6F-$\"355$e#[7A!p\"F-7$$!3#yX&ePwh3<F-$\"

3Oqkt\\;pzBF-7$$!3+cIi_T`3BF-$\"3_e<&yf`^,$F-7$$!3q(zAvbMn)HF-$\"3Ft@T

P#=2k$F-7$$!319V=F@PxOF-$\"3;'p)))Q@S(=%F-7$$!3=4f$*[&z!GVF-$\"3\"QF*>

/k#\\i%F-7$$!3kWVcRHSp\\F-$\"3A>)=pg>Y)\\F-7$$!3u92'*HGPNiF-$\"3i'f@!4

&Q!yaF-7$$!3=T>nr.#ez'F-$\"3O]QqtN)>f&F-7$$!3/M#>M8uUI(F-$\"325j-XqpCc

F-7$$!3;B*=&)=k1x(F-$\"3/@:))G[hvbF-7$$!3IO%3X,G*f\")F-$\"3s&49tEklW&F

-7$$!35>l`6`u`%)F-$\"3!QlICL;HD&F-7$$!3Y^G2k`?h')F-$\"39O4dA'[$)*\\F-7

$$!3C1[jElNy()F-$\"3a:nsX)=Lo%F-7$$!3Wnt.D'e]z)F-$\"3`-9Pp*eAK%F-7$$!3

`p9@cYd4()F-$\"32?GHIJdGRF-7$$!3M@j%\\(4?@&)F-$\"3:&*Q]&fV'4NF-7$$!3WY

:/-6*)3zF-$\"3hhzfJt!)3FF-7$$!3!HO1W^.P!oF-$\"3l)*>fBcv7=F-7$$!3+IZ@Q_

D#='F-$\"3#)*=2yCZFW\"F-7$$!3E)H/$oc!3\\&F-$\"308Y#z@OC5\"F-7$$!3Q$H(G

r[$[o%F-$\"3Yj&z3<h!*z(F67$$!3lJlvhe\"y\"QF-$\"3#3T=Y=F/1&F67$$!3g_M#

\\D**4%HF-$\"3GaoJ`BV^HF67$$!3w$ej=\"zyG?F-$\"3)G&)G#)o4qQ\"F67$$!3N#o

xho>:-\"F-$\"33f-&\\]6y[$F07$$\"32()>4r0iI7!#E$\"3=F#\\m'**3[]!#O-%'CO

LOURG6&%$RGBGF)F)F)-%%VIEWG6$%(DEFAULTGFbil" 1 2 0 1 10 0 2 6 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 90 "with(VectorCalculus):\n#ArcLength( <3*cos(t) - cos(

3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 35 "ArcLength( <sin(3*t)>,t=0..Pi/3 ) ;" }}{PARA 7 "" 1 "

" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a glob

al binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected

 names have been redefined and unprotected: *, +, ., D, Vector, diff, \+

int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"\"#" }}}

{EXCHG {PARA 0 "" 0 "" {TEXT 260 11 "Exercice 6." }{TEXT -1 2 "  " }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 280 "###########################

################\n######################################    Exercice 6

.\nrestart:with(plots):\nI1:=implicitplot(x*(y + x) + 2*x^3 + x^4 + y^

4=0, x=-2..1,y=-1..1.5,color=black , numpoints=10000):\nI2:=\nplot(-x,

 x=-2..1,y=-1..1.5,color=green):\ndisplay(I1,I2);" }}{PARA 7 "" 1 "" 

{TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}

{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6&-%'CURVESG6ibl7$

7$$!3i************z:!#<$\"3[r\"*ot\"p(Rj!#=7$$!3'zxtEh\"[#e\"F*$\"354+

+++++lF-7$F.7$$!3)o5]m2wFe\"F*$\"3SPU3sR8BlF-7$7$$!3[&*4Yz!*[&e\"F*$\"

3K4+++++]nF-F47$F:7$$!3ABJP)\\Gfe\"F*$\"31u$4J:/%*z'F-7$7$$!3u4#=/`^ve

\"F*$\"3a4++++++qF-F@7$FF7$$!3uutP#zfye\"F*$\"3+r9\")p#)\\lqF-7$7$$!3e

'pJP@t&)e\"F*$\"3)3,+++++D(F-FL7$7$$!3O'pJP@t&)e\"F*$\"3w4+++++]sF-7$$

!3S'yO_m$e)e\"F*$\"3>**)ROaI:K(F-7$7$$!3%fXBm\"GX)e\"F*$\"3)*4++++++vF

-Fgn7$7$$!3;cMi;GX)e\"F*F`o7$$!31dc0Nt7)e\"F*$\"3i)[I@zFxc(F-7$7$$!3I9

$f)fK3(e\"F*$\"3A5+++++]xF-Ffo7$F\\p7$$!35/Mk5*Hle\"F*$\"3T!QG?#fT/yF-

7$7$$!35Lq2$[^Ve\"F*$\"3U5++++++!)F-Fbp7$Fhp7$$!3+#*4#*o0%Qe\"F*$\"3m!

G35u/?.)F-7$7$$!3s$R_/AQ,e\"F*$\"3m5+++++]#)F-F^q7$Fdq7$$!3)Gd&eKm6!e

\"F*$\"3!378#Q>(4D)F-7$7$F($\"3Ik+,R1)fD)F-Fjq7$7$$!3Q************\\:F

*$\"3.?9]#py49&F-7$$!3q\\pEk(*R`:F*$\"3+3+++++]_F-7$Fir7$$!3%3lX()*3^a

:F*$\"3eL/)G#3f(G&F-7$7$$!3m`(\\d<S1c\"F*$\"3?3++++++bF-F_s7$Fes7$$!3+

s^a(RCPc\"F*$\"3B6Jaz*pVh&F-7$7$$!3)3.dy8$Gn:F*$\"3W3+++++]dF-F[t7$Fat

7$$!3MC-!4#)>;d\"F*$\"3%zaoT<l,$fF-7$7$$!3;LzU;zCt:F*$\"3m3++++++gF-Fg

t7$7$$!3QLzU;zCt:F*F`u7$$!3SliSCn8y:F*$\"3EcbQ.FZMiF-7$7$$!3u`fND#[%y:

F*$\"3))3+++++]iF-Ffu7$F\\vF'7$F`r7$$!37)yIjqcZd\"F*$\"3S:**3')eIc%)F-

7$7$$!3?@!ygLeNd\"F*$\"3)3,+++++])F-Fcv7$Fiv7$$!3oF;'Qox$o:F*$\"3AyN^l

t9`')F-7$7$$!3W$H-bgs\\c\"F*$\"356+++++]()F-F_w7$7$$!3m$H-bgs\\c\"F*Fh

w7$$!3_H&eih'3h:F*$\"33%4@)o%)QU))F-7$7$$!3a7CC\"eMUb\"F*$\"3K6++++++!

*F-F^x7$Fdx7$$!3eS<(yKtHb\"F*$\"3^>XEKxxC!*F-7$7$$!3#)************\\:F

*$\"3!=yt**\\9:3*F-Fjx7$7$$!3d************>:F*$\"3#fCq$pK'eM%F-7$$!3S9

0\"\\o)=E:F*$\"3)y++++++]%F-7$F[z7$$!3f/Wt-1=H:F*$\"3c;nyA]]wXF-7$7$$!

3zY@fKc%e`\"F*$\"353+++++]ZF-Faz7$7$Fhz$\"3m3+++++]ZF-7$$!3xWa3#[WHa\"

F*$\"3S;(yt,/7%\\F-7$7$$!3Qakb7a3X:F*$\"3w2++++++]F-F`[l7$Ff[l7$$!3g**

**********\\:F*$\"39@9]#py49&F-7$F`y7$$!3J@$)RWFHV:F*$\"3!*f$>L?1T>*F-

7$7$$!3\\(yRtrh)R:F*$\"3a6+++++]#*F-Fb\\l7$7$$!3s(yRtrh)R:F*F[]l7$$!3(

o$49^&3D`\"F*$\"3-*[uh#zBa$*F-7$7$$!3V5rLpG%>_\"F*$\"3'G,+++++]*F-Fa]l

7$7$Fh]l$\"3w6++++++&*F-7$$!3SPM+4C:@:F*$\"3.%*>O3Mg4&*F-7$7$Fgy$\"3![

\"e;\"HeK_*F-F`^l7$7$$!3c*************[\"F*$\"3.b56:&oVq$F-7$$!37uXup6

@#\\\"F*$\"3y2+++++]PF-7$7$F`_l$\"3A2+++++]PF-7$$!3s4>(RN&o$\\\"F*$\"3

'*e#*4$G62y$F-7$7$$!3o\"fIo\"H1/:F*$\"3+3++++++SF-Fh_l7$7$$!3B\"fIo\"H

1/:F*$\"3W2++++++SF-7$$!3@,J#)>_+8:F*$\"3[@D>l,r\">%F-7$7$$!3f@.R<No::

F*$\"3m2+++++]UF-Fi`l7$F_alFfy7$7$Fgy$\"3p8e;\"HeK_*F-7$$!3\"o\\'\\\"[

By]\"F*$\"3GA3Z7!H&['*F-7$7$$!3uYU^*e&p(\\\"F*$\"3)>,+++++v*F-Fial7$F_

bl7$$!3'R-&[7#zR\\\"F*$\"3U\")=//,;$y*F-7$7$$!3y*************[\"F*$\"3

3tpfhMz<)*F-Febl7$7$$!3_************f9F*$\"3_lE,@u2eJF-7$$!3mrdKwf5l9F

*$\"3y1+++++]KF-7$Ffcl7$$!33@K)y#e\\p9F*$\"3p`o-**=8HLF-7$7$$!3m1#4f5f

)y9F*$\"3)p++++++]$F-F\\dl7$FbdlFj^l7$F[cl7$$!3Ko2Y'Q]%y9F*$\"3:<k]?Kv

.**F-7$7$$!3E\\*)y+b;l9F*$\"35,++++++5F*Fidl7$F_el7$$!3q3H$=]lAY\"F*$

\"31#4%>=z)=+\"F*7$7$Fbcl$\"3y;!3mIDL+\"F*Feel7$7$$!3r************H9F*

$\"3C_qcY<a!o#F-7$$!3'\\G!>BBPM9F*$\"3K1+++++]FF-7$7$$!3u%G!>BBPM9F*Fg

fl7$$!3_pZa/9DR9F*$\"38*3ty.&4FGF-7$7$$!3yPSMa*y+X\"F*$\"3a1++++++IF-F

]gl7$FcglFacl7$7$Fbcl$\"3+<!3mIDL+\"F*7$$!3sco.\\47W9F*$\"3S:2`duw65F*

7$7$$!3\\************H9F*$\"3Cgd=8D1>5F*F]hl7$7$$!3Y*************R\"F*

$\"39@t\"))*yjeAF-7$$!3Qyejq85<9F*$\"351++++++DF-7$7$$!3:yejq85<9F*Fai

l7$FdhlFbfl7$Fchl7$$!3&ysdL!=FD9F*$\"3OT98O)f5-\"F*7$7$$!3r!QN^0KcT\"F

*$\"3-,+++++D5F*Fiil7$7$$!3[!QN^0KcT\"F*Fbjl7$$!3q2+]/)4[S\"F*$\"3ZumT

q\"3!H5F*7$7$Fjhl$\"3UR)f4$HtI5F*Fhjl7$7$$!3W************p8F*$\"3SvH34

a)\\)=F-7$$!3MA*p--_\"z8F*$\"3m0++++++?F-7$Fg[m7$$!3kC.BB.!zR\"F*$\"3D

\\ge$p-DB#F-7$7$$!3WFO%3!4I*R\"F*$\"3)e++++++D#F-F]\\m7$7$Fd\\m$\"3g0+

++++]AF-Fihl7$F^[m7$$!3EZ5tanr#Q\"F*$\"3W2#4cH(fN5F*7$7$Fc[m$\"3W$*)>7

8R!R5F*F]]m7$7$$!3T************R8F*$\"3%exjrT2Nb\"F-7$$!3QXN(QEqwN\"F*

$\"3+1+++++]<F-7$F\\^mFb[m7$Fc]m7$$!37ZH)o5(Rf8F*$\"3u!zNdDk6/\"F*7$7$

Fh]m$\"3LH_fi'f[/\"F*Fc^m7$7$$!3R************48F*$\"3oVK))*eg3E\"F-7$$

!3()R\"o!))\\VM8F*$\"3/1++++++:F-7$7$$!34S\"o!))\\VM8F*Fe_m7$Fh]m$\"35

wP;<u]`:F-7$Fi^m7$$!3#\\]WnfYYL\"F*$\"3IA/iI)Qb/\"F*7$7$F^_m$\"31'[c^#

3W[5F*F_`m7$7$$!3O************z7F*$\"38mB>72K/5F-7$$!3*G#\\'=%eq38F*$

\"351+++++]7F-7$7$$!3nA\\'=%eq38F*FaamF]_m7$7$$!3h************48F*Ff`m

7$$!3L1nuH`D38F*$\"3!pDA\"3ha[5F*7$7$$!3!z/q+)3E!G\"F*$\"3%4++++++0\"F

*F[bm7$Fabm7$$!3I\\WEcS,!G\"F*$\"3E4Pb8<,]5F*7$7$Fj`m$\"35EF1vA,]5F*Fg

bm7$7$$!3M************\\7F*$\"3f7zj\"*=s:y!#>7$$!3w+X()[dSz7F*$\"3;1++

++++5F-7$FgcmFi`m7$7$Fbcm$\"3cC>z4Tz\\5F*7$$!3s0'pY#R;y7F*Fdbm7$7$$!3%

fgpY#R;y7F*FdbmF]cm7$7$$!3J************>7F*$\"3VT.%pdmg!fFfcm7$$!3N>jr

TW%\\C\"F*$\"3yg++++++vFfcm7$7$$!3d>jrTW%\\C\"F*$\"3=i++++++vFfcmFacm7

$F^dm7$$!33o=]%4O(\\7F*$\"3Ke:vy+y\\5F*7$7$Fjdm$\"3m()f[2[)z/\"F*Fjem7

$7$$!3G*************=\"F*$\"3WG426mG'H%Ffcm7$$!3)pQe!ec$H?\"F*$\"3Mh++

++++]Ffcm7$7$Fjfm$\"3mg++++++]FfcmFidm7$F`fm7$$!3l(H[dc[s@\"F*$\"3u#eB

\"QrqZ5F*7$7$Fefm$\"3RD\"GSguZ/\"F*Fcgm7$Fdfm7$$!3'\\b@'[b#=<\"F*$\"3E

*pH^Qia[$Ffcm7$7$$!3E************f6F*$\"3')GT,#eG(pHFfcmF]hm7$7$Fefm$

\"3;D\"GSguZ/\"F*7$$!3S!*)RH)*GC=\"F*$\"3-xl6>3pV5F*7$7$Fdhm$\"3;>'Q\"

H(R./\"F*F\\im7$7$$!3B************H6F*$\"3(z4:mSE(4>Ffcm7$$!3yX(o\\'H^

Y6F*$\"3]g++++++DFfcm7$F[jmFchm7$Fbim7$$!3'fa'y(>4_9\"F*$\"3'**y)[JVnP

5F*7$7$Fgim$\"3t/JK_U%[.\"F*Fbjm7$Ffim7$$!3g'>\")>PR$>6F*$\"3-9lwJVh6;

Ffcm7$7$$!3?*************4\"F*$\"3\"e#>ADc,+6FfcmF\\[n7$Fhjm7$$!3edeqn

5f06F*$\"3X;#)3B#f'H5F*7$7$Fc[n$\"3qTD\\C1WG5F*Fh[n7$7$Fc[n$\"3kD>ADc,

+6Ffcm7$$!3cumgI1,y5F*$\"39tLc0b_vm!#?7$7$$!3=************p5F*$\"3:fyh

jl2V_Fj\\nFe\\n7$7$F]]n$\"3d[3wz())3-\"F*7$$!3s>HLY8n&3\"F*Fbjl7$Fe]nF

^\\n7$7$F]]n$\"3Tdyhjl2V_Fj\\n7$$!3Om(es1qA/\"F*$\"3)*G+k:Fs\"*=Fj\\n7

$7$$!3:************R5F*$\"3C1bP+]-k;Fj\\nF]^n7$Fb]n7$$!3/t)))\\\"p`i5F

*$\"3CH2\\i2y=5F*7$7$Fd^n$\"3mSgoS`H75F*Fi^n7$7$Fd^n$\"3M2bP+]-k;Fj\\n

7$$!3a&))p5dD,,\"F*$\"3u_NR#eDk/\"!#@7$7$$!37************45F*$\"3FNKCD

c,55F[`nFf_n7$7$Fd^n$\"3VSgoS`H75F*7$$!3+K&))o)e+;5F*$\"35X/u0\\+05F*7

$7$F^`n$\"3-vir-(\\J+\"F*Ff`n7$7$F^`n$\"3'[BV_i:+,\"F[`n7$$!3'R&[\\2R^

/)*F-$\"3)ove!z&*ehPF[`n7$7$$!3%4************z*F-$\"3%en(*4]i+#RF[`nFc

an7$7$Fjan$\"3WpP$3[O!H**F-7$$!3K:kBLU>+5F*Fbel7$7$$!35:kBLU>+5F*Fbel7

$F^`n$\"3zuir-(\\J+\"F*7$7$Fjan$\"34zw*4]i+#RF[`n7$$!3kt\")4>nmD&*F-$
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wd@KQF-7$$\"3PCaw70h5>F-$!3ko6(R4U)ePF-7$7$$\"3&Qjr:zm4\">F-Fb^sF`\\t7

$Ff\\t7$$\"3NozvCz`6>F-$!3A)G)HP\\h4NF-7$7$$\"3c*z8#[%G2\">F-F^_sFj\\t

7$F`]t7$F]isFeis-%'COLOURG6&%$RGBG\"\"!Fi]tFi]t-F$6$7S7$$!\"#Fi]t$\"\"

#Fi]t7$$!3&*****\\P&3Y$>F*$\"3&*****\\P&3Y$>F*7$$!3!***\\iv<rx=F*$\"3!

***\\iv<rx=F*7$$!31++D;as8=F*$\"31++D;as8=F*7$$!3#****\\P\"\\J\\<F*$\"

3#****\\P\"\\J\\<F*7$$!3'***\\7V0@&o\"F*$\"3'***\\7V0@&o\"F*7$$!33+]i&

exdi\"F*$\"33+]i&exdi\"F*7$$!3'***\\i+#QUc\"F*$\"3'***\\i+#QUc\"F*7$$!

3****\\i!3%f+:F*$\"3****\\i!3%f+:F*7$$!3!***\\7oS:P9F*$\"3!***\\7oS:P9

F*7$$!31++]<#)*=P\"F*$\"31++]<#)*=P\"F*7$$!3))***\\(G3U98F*$\"3))***\\

(G3U98F*7$$!31++]-\\r\\7F*$\"31++]-\\r\\7F*7$$!3!*****\\(GVZ=\"F*$\"3!

*****\\(GVZ=\"F*7$$!31++](4J@7\"F*$\"31++](4J@7\"F*7$$!3!***\\iIKFl5F*

$\"3!***\\iIKFl5F*7$$!3')*****\\FPm(**F-$\"3')*****\\FPm(**F-7$$!3()**

*****4'*QS*F-$\"3()*******4'*QS*F-7$$!3?++Dc>mP()F-$\"3?++Dc>mP()F-7$$

!3'3+++&=$z9)F-$\"3'3+++&=$z9)F-7$$!3N***\\iX/4](F-$\"3N***\\iX/4](F-7

$$!3C***\\(o8y%)oF-$\"3C***\\(o8y%)oF-7$$!33****\\i:#>C'F-$\"33****\\i

:#>C'F-7$$!3/***\\7ev:l&F-$\"3/***\\7ev:l&F-7$$!3G++](o2[,&F-$\"3G++](

o2[,&F-7$$!3C++D1[Q`VF-$\"3C++D1[Q`VF-7$$!3W++vVUhxPF-$\"3W++vVUhxPF-7

$$!3O****\\iiwbJF-$\"3O****\\iiwbJF-7$$!30,++]kL8DF-$\"30,++]kL8DF-7$$

!3)3++D@W[)=F-$\"3)3++D@W[)=F-7$$!39++Dccuw7F-$\"39++Dccuw7F-7$$!3T/++

v)eb,'Ffcm$\"3T/++v)eb,'Ffcm7$$\"3d#*y*****\\@8&F[`n$!3d#*y*****\\@8&F

[`n7$$\"3F0++]7,HlFfcm$!3F0++]7,HlFfcm7$$\"3j)**\\P4w)R7F-$!3j)**\\P4w

)R7F-7$$\"3s,++vZf\")=F-$!3s,++vZf\")=F-7$$\"3'z**\\P/-a[#F-$!3'z**\\P

/-a[#F-7$$\"3R++v=Yb;JF-$!3R++v=Yb;JF-7$$\"3s)****\\i@Ot$F-$!3s)****\\

i@Ot$F-7$$\"3g)**\\PfL'zVF-$!3g)**\\PfL'zVF-7$$\"3(=+++!*>=+&F-$!3(=++

+!*>=+&F-7$$\"3E++]i_4QcF-$!3E++]i_4QcF-7$$\"3u,+vV>5piF-$!3u,+vV>5piF

-7$$\"3U,++]:$*[oF-$!3U,++]:$*[oF-7$$\"3&3++Dr\"[8vF-$!3&3++Dr\"[8vF-7

$$\"3+++++L'y5)F-$!3+++++L'y5)F-7$$\"3r++vV!)fT()F-$!3r++vV!)fT()F-7$$

\"3m++DcI;[$*F-$!3m++DcI;[$*F-7$$\"\"\"Fi]t$!\"\"Fi]t-Ff]t6&Fh]t$Fi]tF

i]t$\"*++++\"!\")Fd]u-%+AXESLABELSG6%%\"xG%\"yG-%%FONTG6#%(DEFAULTG-%%

VIEWG6$;F^^tF^]u;F`]u$\"#:Fa]u" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 25 "plot(t^4+t^3+1, t=-2..2);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6$7W7$$!\"#\"\"!$\"\"*F

*7$$!3MLLL$Q6G\">!#<$\"3OZ8;w#z%)Q(F07$$!3bmm;M!\\p$=F0$\"3YUjU=\\)y='

F07$$!3MLLL))Qj^<F0$\"3#QMWmW\"eR]F07$$!3ALLL=Kvl;F0$\"3%z0hG%e7xSF07$

$!3wmm;C2G!e\"F0$\"3/NPLA%G+H$F07$$!3OLL$3yO5]\"F0$\"3ow)G/&z]%p#F07$$

!3&*****\\nU)*=9F0$\"3Q(>(Rs+5(>#F07$$!3SLL$3WDTL\"F0$\"3]+()4@MT$z\"F

07$$!35++]d(Q&\\7F0$\"3IfO[j5%o[\"F07$$!3gmmmc4`i6F0$\"3)eiY\">\"e`D\"

F07$$!3KLLLQW*e3\"F0$\"3Zr_p%e$)*46F07$$!3w++++()>'***!#=$\"3?noJLI?'*

**Fbo7$$!3E++++0\"*H\"*Fbo$\"3`0oLn\"RyL*Fbo7$$!35++++83&H)Fbo$\"3(\\(

*Rcv\")o-*Fbo7$$!3\\LLL3k(p`(Fbo$\"3O!za\"HtYX*)Fbo7$$!3Anmmmj^NmFbo$

\"3?'=_[sCq,*Fbo7$$!3)zmmmYh=(eFbo$\"3wiOlQ)RU;*Fbo7$$!3+,++v#\\N)\\Fb

o$\"3!=C.oj7\"z$*Fbo7$$!3commmCC(>%Fbo$\"3uKEoK:$4d*Fbo7$$!39*****\\FR

XL$Fbo$\"3'*f:v[I'Gv*Fbo7$$!3t*****\\#=/8DFbo$\"3ab*eN*e<\"))*Fbo7$$!3

=mmm;a*el\"Fbo$\"3%y*>^ES6i**Fbo7$$!3komm;Wn(o)!#>$\"3[>!**fd7S***Fbo7

$$!3IqLLL$eV(>!#?$\"2'p'*=B********F07$$\"3)Qjmm\"f`@')Fjr$\"3\"fkkr4'

p+5F07$$\"3%z****\\nZ)H;Fbo$\"3r_@!4=N]+\"F07$$\"3ckmm;$y*eCFbo$\"3`\"

>(R,X_=5F07$$\"3f)******R^bJ$Fbo$\"3'e/Kd!=`[5F07$$\"3'e*****\\5a`TFbo

$\"3o@\\%\\I>95\"F07$$\"3'o****\\7RV'\\Fbo$\"3?.tn0/3$=\"F07$$\"3Y'***

**\\@fkeFbo$\"3\\Rgd$Q%**>8F07$$\"3_ILLL&4Nn'Fbo$\"3?V$pat_b\\\"F07$$

\"3A*******\\,s`(Fbo$\"3og%f'4[\"4v\"F07$$\"3%[mm;zM)>$)Fbo$\"3o_.Co?.

b?F07$$\"3M*******pfa<*Fbo$\"35UI&z7`7[#F07$$\"39HLLeg`!)**Fbo$\"3!Q'3

.+$4k)HF07$$\"3w****\\#G2A3\"F0$\"3'*3\"QOy'4ROF07$$\"3;LLL$)G[k6F0$\"

3\"p@`X\"Q&yT%F07$$\"3#)****\\7yh]7F0$\"3iriP<*eAS&F07$$\"3xmmm')fdL8F

0$\"3Z5;SD*fW`'F07$$\"3bmmm,FT=9F0$\"3^PIQ%p;9!zF07$$\"3FLL$e#pa-:F0$

\"3oK!zn7#>*[*F07$$\"3!*******Rv&)z:F0$\"3]vy>#3,t6\"!#;7$$\"3ILLLGUYo

;F0$\"3/Q$REp,%R8Fby7$$\"3\"*****\\n'*33<F0$\"39?d7B)o&\\9Fby7$$\"3_mm

m1^rZ<F0$\"3]y(=O'H%oc\"Fby7$$\"3ILLe*3k**y\"F0$\"3:![OEoU+q\"Fby7$$\"

34++]sI@K=F0$\"3I^M%>)G-U=Fby7$$\"33+++S2ls=F0$\"3ckijjU[')>Fby7$$\"34

++]2%)38>F0$\"3j]WkDZmR@Fby7$$\"3/++v.Uac>F0$\"3oIV\"e@'Q9BFby7$$\"\"#

F*$\"#DF*-%'COLOURG6&%$RGBG$\"#5!\"\"$F*F*Fg\\l-%+AXESLABELSG6$Q\"t6\"

Q!F\\]l-%%VIEWG6$;F(F\\\\l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 127 "######################################    Exercice 7

.\nimplicitplot(x^3 + y^3 + x^2 + y^2 + y=0, x=-1..1, y=-1..1,color=bl

ack);\n" }}{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6%-%'CU

RVESG6gn7$7$$!3G*************>*!#=$!3;6'Gn^pxR(!#>7$$!3YGY&fldba*F*$!3

W<++++++SF-7$F.7$$!\"\"\"\"!$!3W8oX*3Wuf\"!#?7$7$$!3!3++++++S)F*$!3!o)

*=:s<MF\"F*7$$!3'f40%pNe)\\)F*$!3u,++++++7F*7$7$$!31(40%pNe)\\)F*FDF'7

$F<7$$!3yxu_su_s#)F*$!3?DDZFDZF8F*7$7$$!3?,++++++wF*$!3k,\"[yAeEh\"F*F

K7$FQ7$$!3Iv:P^%>A6(F*$!3#*G%G'[0y(o\"F*7$7$$!3g,++++++oF*$!3W`H!*y\\'

et\"F*FW7$Fgn7$$!3Q+.(HqHqH'F*$!35.(HqHqHq\"F*7$7$$!3)>+++++++'F*$!3so

uz.Va$o\"F*F]o7$7$$!3)3+++++++'F*Ffo7$$!3^J^?G^?3cF*$!3ms[zr[z\"f\"F*7

$7$$!3Q-++++++_F*$!3;qbkJD?'\\\"F*F\\p7$Fbp7$$!3%4b*oQs'4)\\F*$!3O`/Jh

F.>9F*7$7$$!3o,++++++WF*$!3#>=h:*fM97F*Fhp7$7$$!3C-++++++WF*$!31#=h:*f

M97F*7$$!39IH6))f*)*Q%F*$!3ttq)=,/,@\"F*7$7$$!3+['Gd9HeO%F*FDFiq7$F_r7

$$!3f1c^gUy1QF*$!3fsR%[Rd@$**F-7$7$$!33-++++++OF*$!3ApJNXiGn\"*F-Fcr7$

7$Fjr$!3gqJNXiGn\"*F-7$$!3)\\*QePc%oA$F*$!3Q%3hTiV:t(F-7$7$$!3#>++++++

!GF*$!3_C]&3L>#*3'F-Fbs7$7$Fis$!3!f-b3L>#*3'F-7$$!3=Ipb'=;ek#F*$!3#\\t

IW8Q=a&F-7$7$$!3bNtgC$=:@#F*F1Fat7$Fgt7$$!3_njS/#\\%\\?F*$!3pgj$f&z]0N

F-7$7$$!3w,++++++?F*$!3-J%fyeKYN$F-F[u7$Fau7$$!3A5YY2YY29F*$!3;KRNDRND

>F-7$7$FD$!3YJbzF,#\\U\"F-Fgu7$F]v7$$!3-qj'zkEqB(F-$!3U[mL?NtHwF:7$7$F

1$!3X\"[N`T!*48$F:Fav7$Fgv7$$\"3_a'**********>$F:$!3Y,++++++KF:7$7$$\"

3u#)************RF-$!3G,?\\UfyeKF:F[w7$Faw7$$\"3!38ZmV_(y#*F-$!3KlrkOC

vy7F-7$7$$\"3G)************>\"F*$!3W1#=60o*p<F-Fgw7$7$$\"3s)**********

***>F*$!37.)\\9p1y5&F-7$$\"3uG6GqDkg<F*F17$FhxF]x7$7$$\"3W)***********

**>F*$!3#Q!)\\9p1y5&F-7$$\"3ebf(Q]:?Y#F*$!3R(ef(Q]:?')F-7$7$$\"3e)****

********z#F*$!3J!p1y5f*=6F*Fby7$7$$\"3?)************f$F*$!3$ye;#4S*)=@

F*7$$\"3vMU$H#[)H^$F*Fbu7$7$$\"3?MU$H#[)H^$F*Fbu7$$\"3eg=ialQmJF*$!3)Q

'=ialQm:F*7$7$$\"3I$HR>XCN(GF*FDFjz7$F`[lFhy7$7$$\"3!*)************R%F

*$!3iagn7@NDOF*7$$\"3]&eKR&o^'Q%F*Fjr7$Fj[l7$$\"3!yjzlc,=P%F*$!3)4kzlc

,=d$F*7$7$$\"3AsHi,(Q!pRF*FisF^\\l7$Fd\\l7$$\"3u)************f$F*$!35)

e;#4S*)=@F*7$7$$\"31*************>&F*$!3[Ux$zG=HX&F*7$$\"3/X`c_H:u]F*F

cp7$Fc]l7$$\"3ej#yM/8R(\\F*$!3Om#yM/8R(\\F*7$7$$\"3+@=k*)yX>ZF*FeqFg]l

7$7$$\"3c@=k*)yX>ZF*$!3y-++++++WF*Fe[l7$7$$\"3m)*************fF*$!3YI;

2vip$>(F*7$$\"3K9)o<[6oy&F*Fhn7$F\\_l7$$\"30kna;Vg/cF*$!3)pwYlJ/YS'F*7

$7$$\"3TMwW2O:=aF*FdoF`_l7$7$$\"3ILwW2O:=aF*FdoF^]l7$7$$\"3E)*********

***z'F*$!34TH/69z<()F*7$$\"3I-\"*)e/7>g'F*F=7$Fc`l7$$\"3')RasFep\"Q'F*

$!3QUasFep\")zF*7$7$$\"3gYIQr?v!='F*FRFg`l7$F]alFg^l7$7$$\"3)QjWom(oWv

F*F57$$\"3/>E[()4\"fX(F*$!3=@E[()4\"f&)*F*7$7$$\"33X%zWd)y^qF*$!3S++++

+++#*F*Feal7$F[blF^`l-%+AXESLABELSG6$%\"xG%\"yG-%'COLOURG6&%$RGBGF7F7F

7" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve 1" }

}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 48 "plot([x^3 + x^2 , -x^3 - \+

x^2 - x], x=-1.5..1.5);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 

{PLOTDATA 2 "6&-%'CURVESG6$7S7$$!3++++++++:!#<$!3+++++++D6F*7$$!3&****

*\\P&3YV\"F*$!3192$o]&oW*)!#=7$$!3!***\\iv<rx8F*$!3Ia&HuW3$prF27$$!31+

+D;as88F*$!3f!ynF'o]9aF27$$!3#****\\P\"\\J\\7F*$!3[;I+UmF\"*QF27$$!3'*

**\\7V0@&=\"F*$!3JLF@3qp,EF27$$!33+]i&exd7\"F*$!3KfT_#*Q2%f\"F27$$!3'*

**\\i+#QU1\"F*$!3]@i3Qvjvs!#>7$$!3****\\i!3%f+5F*$!3yU3[#)p'y%f!#@7$$!

3;++D\"oS:P*F2$\"3;w%*>cE\\>bFQ7$$!3h*****\\<#)*=()F2$\"39'fDLz!QQ(*FQ

7$$!3#*****\\(G3U9)F2$\"3*))GvT\">\"4B\"F27$$!3Y*****\\-\\r\\(F2$\"3\"

H#p.UNy19F27$$!3?+++vGVZoF2$\"3EcZMrZ:y9F27$$!3_*****\\(4J@iF2$\"3g1iG

Q1`i9F27$$!37++D1Bt_cF2$\"3Yy%=c2*4*Q\"F27$$!3')*****\\FPm(\\F2$\"3`M<

Ub@8W7F27$$!3()*******4'*QS%F2$\"33T:yE_K&3\"F27$$!3?++Dc>mPPF2$\"3I.'

[LXf&[()FQ7$$!3'3+++&=$z9$F2$\"3%RaXmvR+z'FQ7$$!3N***\\iX/4]#F2$\"3sOv

@ImK!p%FQ7$$!3C***\\(o8y%)=F2$\"35kWEA4&G)GFQ7$$!33****\\i:#>C\"F2$\"3

E8#pZ,>3N\"FQ7$$!3O!***\\7ev:lFQ$\"39=t(o[!))oR!#?7$$!3uF++](o2[\"F]s$

\"3]aAuW#H%*=#!#B7$$\"3i(***\\P>:mkFQ$\"3eAK;[\"p9X%F]s7$$\"3d***\\iv&

QA7F2$\"3U,C`4\"zon\"FQ7$$\"3j++]PPBW=F2$\"3xN$oH]e%GSFQ7$$\"3%*)*****

\\Nm'[#F2$\"3,\\#>c#H7@xFQ7$$\"36****\\(yb^6$F2$\"3#)fCHo.ss7F27$$\"3'

)***\\PMaKs$F2$\"3jXXT+IS->F27$$\"3a****\\7TW)R%F2$\"3amY7@xc&y#F27$$

\"3*y*****\\@80]F2$\"3+dEf[y)*ePF27$$\"3_+++D6!Hl&F2$\"3&)yBjC,$>+&F27

$$\"3j)**\\P4w)RiF2$\"3a!H\\5(o;BjF27$$\"3s,++vZf\")oF2$\"3%=sU7a1X*zF

27$$\"3'z**\\P/-a[(F2$\"3['*4&4C)G(z*F27$$\"3R++v=Yb;\")F2$\"3_KK[)p!

\\$>\"F*7$$\"3s)****\\i@Ot)F2$\"3u&\\y5ZG*G9F*7$$\"3g)**\\PfL'z$*F2$\"

3p#p0_As\\q\"F*7$$\"3>+++!*>=+5F*$\"3gou[#354+#F*7$$\"3-++DE&4Q1\"F*$

\"3%\\XGU1%fNBF*7$$\"3=+]P%>5p7\"F*$\"3&\\[nA!)>5q#F*7$$\"39+++bJ*[=\"

F*$\"3Y@w3^$Gv1$F*7$$\"33++Dr\"[8D\"F*$\"3&>$pu;OKDNF*7$$\"3++++Ijy58F

*$\"3I.v6'\\-.(RF*7$$\"31+]P/)fTP\"F*$\"3C8@wp>;$[%F*7$$\"31+]i0j\"[V

\"F*$\"3e'R**p/^D,&F*7$$\"3++++++++:F*$\"3+++++++DcF*-%'COLOURG6&%$RGB

G$\"#5!\"\"$\"\"!Fd[lFc[l-F$6$7S7$F($\"3+++++++DEF*7$F.$\"3NrI=)3x!HBF

*7$F4$\"3cbzO?Ek%4#F*7$F9$\"37yn_-h<b=F*7$F>$\"3d,.&zdU%Q;F*7$FC$\"3It

i%RC!QX9F*7$FH$\"3-;u([(\\=&G\"F*7$FM$\"3=ie+wX*p8\"F*7$FS$\"33[KKn))=

,5F*7$FY$\"3b_+j:9f>))F27$Fhn$\"3+Sum&4W^u(F27$F]o$\"3.6ZKtjH8pF27$Fbo

$\"3+wI'H[l.4'F27$Fgo$\"3%RCbO5y#p`F27$F\\p$\"3k#z8nL!yeZF27$Fap$\"3m@

:jIKjjUF27$Ffp$\"3Zl#y&>^]KPF27$F[q$\"3ye%=K(3d=LF27$F`q$\"3')R^\"4,1G

'GF27$Feq$\"3[YaLuy#*oCF27$Fjq$\"3oX#GKzr=.#F27$F_r$\"3'HbBlF'\\'f\"F2

7$Fdr$\"3oxI-h'Ro5\"F27$Fir$\"3keA\"Qwn)=hFQ7$F_s$\"3Y&Gb2Kz&y9F]s7$Fe

s$!3N>jJ_))H6pFQ7$Fjs$!3gRK?nO2!R\"F27$F_t$!39Moz(ezqC#F27$Fdt$!3)R#>c

UexeKF27$Fit$!3#*eCzbh(yQ%F27$F^u$!3AXX;WtlDcF27$Fcu$!37mYiL=,%=(F27$F

hu$!3MaEf)**>Tw)F27$F]v$!3%zBj\\7$[l5F*7$Fbv$!3#*G*zkH/jD\"F*7$Fgv$!3[

sUiJ,h([\"F*7$F\\w$!3W*4q%G!p#G<F*7$Faw$!3MK#e.;Y^+#F*7$Ffw$!3i&\\yNj!

H-BF*7$F[x$!3y#p!e%eNHk#F*7$F`x$!3zou[s?4,IF*7$Fex$!3'\\Xy/f.%*R$F*7$F

jx$!37&[Um**Hz#QF*7$F_y$!3g@w31:U_UF*7$Fdy$!3/Kp*zyrmx%F*7$Fiy$!3u.v6E

))3\"G&F*7$F^z$!3I8r8u<KdeF*7$Fcz$!33(RCENntW'F*7$Fhz$!3+++++++DrF*-F]

[l6&F_[lFc[lF`[lFc[l-%+AXESLABELSG6$Q\"x6\"Q!Fael-%%VIEWG6$;$!#:Fb[l$

\"#:Fb[l%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 1.000000 45.000000 

45.000000 0 0 "Curve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 155 "################################################\n#R

ep\350re de Frenet\nrestart;F:=x*(y + x) + 2*x^3 + x^4 + y^4;Fx:=diff(

F, x);Fy:=diff(F, y); \ny0:=1; x0:=-1;\n" }}{PARA 0 "> " 0 "" 

{MPLTEXT 1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 438 "\n with(plots)

:b0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black , numpoints=10000):

\n#y0:=1; x0:=sqrt(y0^2+1);\nFx0:=eval( Fx,[x=x0, y=y0]);\nFy0:=eval( \+

Fy,[x=x0, y=y0]);\nl0:=(Fx0^2+Fy0^2)^(1/2);\nb1 := arrow(<x0,y0>, <-Fy

0/l0,Fx0/l0>, length=[1],width=[0.01, relative], head_length=[0.1, rel

ative],  color=red):\nb2 := arrow( <x0,y0>, <-Fx0/l0,-Fy0/l0>,length=[

1],width=[0.01,relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=

CONSTRAINED);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"FG,**&%\"xG\"\"\"

,&%\"yGF(F'F(F(F(*&\"\"#F()F'\"\"$F(F(*$)F'\"\"%F(F(*$)F*F1F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#FxG,*%\"yG\"\"\"*&\"\"#F'%\"xGF'F'*

&\"\"'F')F*F)F'F'*&\"\"%F')F*\"\"$F'F'" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#>%#FyG,&%\"xG\"\"\"*&\"\"%F')%\"yG\"\"$F'F'" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#y0G\"\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G!

\"\"" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords ha

s been redefined\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fx0G\"\"\"" }

}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$Fy0G\"\"$" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#l0G*$\"#5#\"\"\"\"\"#" }}{PARA 13 "" 1 "" {GLPLOT2D 
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?fd\"F*$\"3A+@z?z?fhF-7$7$$!3u>j$f+8.e\"F*$\"3M7++++++kF-F@7$FF7$$!3m>
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************R\"F*$\"3+7Sp@]QfAF-7$$!3\"QqE$HYv49F*$\"3o7++++++CF-7$F^]
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$$!3o#>r%[;jy8F*$\"3'G,++++++#F-7$7$Fd_l$\"3e7++++++?F-Fi\\l7$Fj^l7$$!
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+;F-7$FhalF^_l7$F_al7$$!3Q7QM_/HE8F*$\"3M9QM_/HY5F*7$7$Fdal$\"3W\"))f*

)*e6Z5F*F_bl7$7$$!3O************z7F*$\"3Od-3SY]/5F-7$$!3\\\"=;,r'3-8F*

$\"3W7++++++7F-7$F^cl7$Fdal$\"3_f#)=ZBca8F-7$7$Fdal$\"3A\"))f*)*e6Z5F*

7$$!3e<_Hu()**)G\"F*$\"3#)>_Hu()**[5F*7$7$Fjbl$\"3aG([WyN%\\5F*F[dl7$7

$$!3L************R7F*$\"3%>(RJA8/Xr!#>7$$!3K-7;$f]:D\"F*$\"3qB,+++++!)

Fjdl7$F[el7$Fjbl$\"3kd-3SY]/5F-7$Fadl7$$!3CElk;^0\\7F*$\"3]Glk;^0\\5F*

7$7$Ffdl$\"3UrI7eA%)[5F*Feel7$Fedl7$$!3;Cz0())=!>7F*$\"3s,Ez0())=!fFjd

l7$7$$!3G*************>\"F*$\"3#ycYl,a3![FjdlF_fl7$F[fl7$$!3/KFxS7I17F

*$\"3MMFxS7IY5F*7$7$Fffl$\"3=%4dmugd/\"F*F[gl7$7$$!3E************f6F*$

\"3mI*R!\\QwpHFjdl7$$!3Ghk)fSy@=\"F*$\"3gB,+++++SFjdl7$7$F[hl$\"3IC,++

+++SFjdlFefl7$Fagl7$$!3]2x+9Xng6F*$\"3h4x+9XnS5F*7$7$Ffgl$\"3d6Mnf2eS5

F*Fdhl7$Fegl7$$!3&Rk%)\\ptS9\"F*$\"3'ofk%)\\ptS#Fjdl7$7$$!3A**********

**>6F*$\"3rqlEl@*Gh\"FjdlF^il7$7$Feil$\"3aQrE]WgK5F*7$$!3US))es\"ym:\"

F*Ff`l7$F]jlFjhl7$Fdil7$$!3mAXX#>J()3\"F*$\"3IMZ_aC>J()!#?7$7$$!3=****

********z5F*$\"3@<TFC'4C\"pFgjlFbjl7$Fjil7$$!3oo-C<8L56F*$\"30r-C<8LI5

F*7$7$Fjjl$\"3mD/<os!H-\"F*F_[m7$7$Fjjl$\"33=TFC'4C\"pFgjl7$$!35\\3\"=

vZ=/\"F*$\"3Q)>^3\"=vZ=Fgjl7$7$$!3:************R5F*$\"3WC=I1C5k;FgjlF

\\\\m7$7$Fjjl$\"3)eUq\"os!H-\"F*7$$!37mdZ>\"ol0\"F*$\"3vodZ>\"ol,\"F*7

$7$Fc\\m$\"3[Xf6\"4N>,\"F*F[]m7$7$$!27***************F*$\"3l'[&*[6B^B

\"!#K7$Fc\\m$\"3'[#=I1C5k;Fgjl7$7$Ff]mF\\\\lFa]m7$Fe]m7$$!3\"H?AAAAUh*

F-$\"3$zRAAAAAU\"Fgjl7$7$$!3u!************f*F-$\"3J=s#oS-h`\"FgjlFa^m7

$7$$!3k*)***********f*F-$\"3WE+$o*4@_)*F-F_^m7$7$Fh^m$\"3S>s#oS-h`\"Fg

jl7$$!3#)oHA3g<^#*F-$\"3hK!*HA3g<^Fgjl7$7$$!3S!************>*F-$\"37ff

\\G'4%))eFgjlFf_m7$7$Fh^mF`_m7$$!3=a;3T4qi$*F-$\"3'*y;3T4qi(*F-7$7$F]`

m$\"3oM2!Gc0**p*F-Fc`m7$7$F]`m$\"3'3'f\\G'4%))eFgjl7$$!3cPQG1a([!*)F-$

\"3w%fQG1a([5Fjdl7$7$$!3/!************z)F-$\"3;SIqm@Hn7FjdlF`am7$7$Fga

m$\"3Oas)GNld`*F-7$$!3q(e->ytA%*)F-Fdy7$F_bm7$$!3_\"************>*F-Fj

`m7$Ffam7$$!3)=-y()*[er&)F-$\"3&HX!y()*[er\"Fjdl7$7$$!3q*)***********R

)F-$\"3MHS[_Qc]@FjdlFgbm7$F\\bm7$$!3C\\j]@'3Qo)F-$\"3Etj]@'3Q[*F-7$7$F

^cm$\"3/jaQ%esVN*F-Fccm7$7$F^cm$\"3)*GS[_Qc]@Fjdl7$$!3w%z9l*>%*[#)F-$

\"3?t\"[^'*>%*[#Fjdl7$7$$!3K*)************zF-$\"3?*o\"[?gD+KFjdlF`dm7$

7$Fgdm$\"3w62sVrpr\"*F-7$$!3!4vBoynS0)F-F]v7$F_emFicm7$7$Fgdm$\"3])o\"

[?gD+KFjdl7$$!3oclPn))[NzF-$\"3'[zlPn))[N$Fjdl7$7$$!3$Qzr>mVRs(F-F]hlF

gem7$7$$!3s#zr>mVRs(F-F]hl7$$!3nV%z<Rlyi(F-$\"3wpYz<RlyUFjdl7$7$$!3)*)

)***********f(F-$\"3wvwzR[TyVFjdlFdfm7$F\\em7$$!3Xl\"p5F*oUzF-$\"3%4>p

5F*oU\"*F-7$7$F[gm$\"3mp:R!3*4m*)F-F`gm7$7$$!3'y)***********f(F-$\"33v

wzR[TyVFjdl7$$!3z&el3eb/K(F-$\"3C(4c'3eb/_Fjdl7$7$$!3k))***********>(F

-$\"3Kd@#\\-_tk&FjdlF_hm7$7$Ffhm$\"3Cq)RX-#4j()F-7$$!3eUs+wsIjsF-$\"3O

8++++++))F-7$7$F_imF`rFfgm7$Fehm7$$!3P%*e`j&eu,(F-$\"3]v\"f`j&euhFjdl7

$7$$!3;()***********z'F-$\"3?ypCeiwnpFjdlFfim7$F[im7$$!3uE]D$G@w6(F-$

\"3f_]D$G@wr)F-7$7$$!3E))***********z'F-$\"3pFB3W@DR&)F-Fbjm7$7$Fijm$

\"3gzpCeiwnpFjdl7$$!3v:@:iNs=nF-$\"3-(R@:iNs=(Fjdl7$7$$!3m<yu6\"*='['F

-$\"3IA,+++++!)FjdlFa[n7$7$Fh[nF^el7$$!3T@!pED49U'F-$\"3pi/pED49#)Fjdl
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ZJ)F-7$$!3z]XLk^\"e`'F-Feq7$F]]n7$Fijm$\"3eEB3W@DR&)F-7$7$Fe\\n$\"3[3x

%>*zw-$)Fjdl7$$!3y,8f2LL;hF-$\"3!*eK\"f2LL;*Fjdl7$7$$!3c()************
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$$!3b0Qdlg$)4UFjdl$\"3!H7++++++%FjdlF\\ao7$7$$!3ew)***********RFjdl$\"
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oF[bo-%%VIEWG6$%(DEFAULTGF_bo" 1 2 0 1 10 0 2 6 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 62 "u:=diff(3*cos(t) - cos(3*t),t);v:=diff(3*sin(t) - sin

(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"uG,&*&\"\"$\"\"\"-%$s

inG6#%\"tGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"vG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F(*&F'F(-F*6#,$*&F

'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 28 "xs:=dif

f(u,t);ys:=diff(v,t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#xsG,&*&\"

\"$\"\"\"-%$cosG6#%\"tGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(!

\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 88 "simplify(u);simplify(v);simplify(xs);simplify(ys);sim

plify(u^2+v^2);simplify(u*ys-v*xs);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$*(\"\"'\"\"\",&F&!\"\"*&\"\"#F&)-%$cosG6#%\"tGF*F&F&F&-%$sinGF.F&F&

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\")-%$sinG6#%\"tG\"\"#

F&-%$cosGF*F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$c

osG6#%\"tGF&,&\"\"&!\"\"*&F%F&)F'\"\"#F&F&F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"*&\"\"$F&)-%$cosG6#%\"tG\"\"#F&F

&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#O\"\"\")-%$

sinG6#%\"tG\"\"#F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"#s\"\"\"

)-%$sinG6#%\"tG\"\"#F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 22 

"solve(u=0);solve(v=0);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,

$*&\"\"%!\"\"F#\"\"\"F),$*&F'F(F#F)F(,$*(\"\"$F)F'F(F#F)F),$*(F.F)F'F(

F#F)F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(

\"\"!F'" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "taylor(3*cos(t) \+

- cos(3*t),t=0,5);taylor(3*sin(t) - sin(3*t),t=0,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++%\"tG\"\"#\"\"!\"\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"

\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"

\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 70 "taylor(3*cos(t) - \+

cos(3*t),t=Pi,5);taylor(3*sin(t) - sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 

"" {XPPMATH 20 "6#++,&%\"tG\"\"\"%#PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"

%F/-%\"OG6#F&\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%

#PiG!\"\"!\"%\"\"$-%\"OG6#F&\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 46 "x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(F

(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*

&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "x1:=subs(t=Pi/4,x);y1:=subs(t=Pi/4,

y);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x1G,&*&\"\"$\"\"\"-%$cosG6#,

$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#y1G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 20 "evalf(x1);evalf(y1);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+CrUGG!\"*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#$\"+iN@99!\"*" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 

0 60 "simplify(3*cos(t) - cos(3*t));simplify(3*sin(t) - sin(3*t));" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"#\"\"\"-%$cosG6#%\"tGF&,&\"\"$

!\"\"*&F%F&)F'F%F&F&F&F-" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&\"\"%

\"\"\")-%$sinG6#%\"tG\"\"$F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 44 "plot([x,y],t=0..4*Pi);plot([x,y,t=0..4*Pi]);" }}{PARA 13 "" 1 

"" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'CURVESG6$7gw7$$\"\"!F)$\"\"

#F)7$$\"3o#e#[q66RF!#=$\"3kb`$*y!3s?#!#<7$$\"3>O;(R:(RA^F/$\"3!G/I)Qi(

3e#F27$$\"3Ya\\5T2Y#z&F/$\"3UM1D'G%zwEF27$$\"3ss#Q#GV_ikF/$\"3)y]V*y@v

aFF27$$\"3%=$\\!=7cvz'F/$\"3)4IJe?,Zy#F27$$\"3)4fr`\"zeKrF/$\"3DVu>dSZ

2GF27$$\"3+\\#Q*3(>wY(F/$\"3y'=l&=CEAGF27$$\"383\\]-:l-yF/$\"3pgijCdJG

GF27$$\"3J0kF/T!*R\")F/$\"3%GM5GE%*[#GF27$$\"3g.z/1n:x%)F/$\"3ouTGd]I6

GF27$$\"3!3S>yI4W\"))F/$\"3ch\\<$*y+(y#F27$$\"3)z*3f4>m^\"*F/$\"3+;sj^

:b^FF27$$\"3N#*Q88r;E)*F/$\"33X$\\D'H$ek#F27$$\"3o)on;Bn+0\"F2$\"3#[T.

y7,D\\#F27$$\"3j'ys9<(><6F2$\"3%QsE(G=k#H#F27$$\"3e%)yF6rK%=\"F2$\"3='

fh/fFt/#F27$$\"3c#)H3^qX^7F2$\"3a4aHr5()f<F27$$\"3^!3))3*pe=8F2$\"3(y:

.=T0^V\"F27$$\"33XyJQ]#3Q\"F2$\"30J$R,j^g5\"F27$$\"3W4wu&3jIW\"F2$\"3y

Hj\"Ru&[gvF/7$$\"3!QPxJ8,`]\"F2$\"3Yg\"HY#))o:RF/7$$\"3QQrg!=Rvc\"F2$

\"3wEg>N/Fa>!#>7$$\"3#)fAvtI)>j\"F2$!3mX!R@yo(fOF/7$$\"3-\"Q(*o'pU'p\"

F2$!3im)>O.O$RuF/7$$\"3E-D/g3(3w\"F2$!3klRLVlh16F27$$\"3rBw=`ZJD=F2$!3

w0F(\\@KoW\"F27$$\"31]im>F'>*=F2$!3KQ%=8)R@o<F27$$\"3Aw[9'o5'e>F2$!3Sf

VS)fqE0#F27$$\"3!G]BEle_-#F2$!3ue\"\\X^0bH#F27$$\"3%*G@5>m!>4#F2$!3wu4

oEA]$\\#F27$$\"31-qqW3Me@F2$!3KsdekDhWEF27$$\"3gv=Jq]xCAF2$!3iRQCU@_\\

FF27$$\"3Q7V6$=#*zD#F2$!3YE8\"o>w]y#F27$$\"3;\\n\"fH47H#F2$!35q/,G'z(4

GF27$$\"3\\&=>(3kUCBF2$!3&G6L%*GdS#GF27$$\"3EA;_@NkdBF2$!3M.[7D#=%GGF2

7$$\"37!4T\\S6=R#F2$!3ld-5cn<BGF27$$\"3Ve0O)GzfU#F2$!3)3U9fJ$y3GF27$$

\"3GE+yrr9gCF2$!3kX<(>pGgy#F27$$\"39%\\*>b]J%\\#F2$!3K$H@gymdv#F27$$\"

3')H%Q?#3liDF2$!39JHK$o$RwEF27$$\"3flt())e')4j#F2$!3?WxfxrPyDF27$$\"3u

O!)Q6turGF2$!3'z]/@+-;?#F27$$\"3C#Gp()>2&RHF2$!3._>#o^jr6#F27$$\"3uF0:

'3ns+$F2$!3E!R*=,z2`?F27$$\"3[]6%)Hq9TIF2$!3$zob><Q*H?F27$$\"3Ct<`tp-v

IF2$!3l%G:vCHK,#F27$$\"3)fRAs\"p!*3JF2$!32vd!QO,K+#F27$$\"3t=I\"4'oyUJ

F2$!3>#y'QyU++?F27$$\"3[`v!*=f!o<$F2$!37WT4F\\r.?F27$$\"3z(3-p(\\#3@$F

2$!3oEHR*y/V,#F27$$\"35Am*[.W[C$F2$!3dxdU)Q9;.#F27$$\"3Sc6*G4j)yKF2$!3

I;0]%G#Qb?F27$$\"3-D-))37!pM$F2$!3tn]L_`v?@F27$$\"3k$Hp[KR\\T$F2$!3Y\\

KNklU1AF27$$\"3!yU;Dl3sn$F2$!3w#e(fuq!fh#F27$$\"3s\")\\Nr+vOPF2$!3?p[d

o:@(p#F27$$\"3iNN>!\\\"H'z$F2$!3S)y-UvKHw#F27$$\"3!G\"Gh*>ig#QF2$!3e=s

AI$e$)y#F27$$\"3)**3K!4H$e&QF2$!3VM'35hC!3GF27$$\"39n8X=Og&)QF2$!3e9h(

R]n8#GF27$$\"3)QkqyKu`\"RF2$!3MX*\\$*3fy#GF27$$\"3CG[&3eu2&RF2$!3aK\"[

3&**)f#GF27$$\"318!RQ$[<')RF2$!3%ffHCB6I\"GF27$$\"3'y>Bo3v:-%F2$!3u?::

+mG)y#F27$$\"3y\"Q2)R`(p0%F2$!35KOStqG^FF27$$\"3_]dxXexFTF2$!3Kq!)[dZ#

*QEF27$$\"3C>Tu^jd)>%F2$!3kjd?'\\sSZ#F27$$\"3O])*o#)4`=VF2$!3S(e#ehgYw

?F27$$\"3e!eNOh&[QWF2$!3&)fZ&fY&yV:F27$$\"3ca<))*[`#3XF2$!39-DH)G+I=\"

F27$$\"3kFz7m8-yXF2$!3u)Q'otKlTzF/7$$\"3i,TPU#*yZYF2$!3kW3,!=GD'QF/7$$

\"3gv-i=rb<ZF2$\"3@o#=D#R\"35$Ffr7$$\"3#R#)43^8$zZF2$\"3QglkJ>^+SF/7$$

\"3Bs$**H!*p5%[F2$\"3E\\DR!=O]h(F/7$$\"3b?*)=&HEG!\\F2$\"32E9(p2,'36F2

7$$\"3')o%yto#ek\\F2$\"37I\"HO\"f-N9F27$$\"3hC?ZP#RB.&F2$\"3A(e$*4+kEw

\"F27$$\"3C\"elvy&4+^F2$\"3GjQ\\=SC_?F27$$\"3'y8fwL_y;&F2$\"3ks^6Er\")

)H#F27$$\"3i$p_x))3cB&F2$\"3g)G'*y\"\\,*\\#F27$$\"3$f3qk9H,I&F2$\"3u'=

r;(*))\\k#F27$$\"3Cyu=0%\\YO&F2$\"379%)396QZFF27$$\"3QuhaM&4pR&F2$\"3!

4O*)*)\\>Ey#F27$$\"3bq[!Rmp\"HaF2$\"3Pp+!QR%f2GF27$$\"3enNE$zH9Y&F2$\"

3o\\/DTuoAGF27$$\"3ujAiA**o$\\&F2$\"3N6bv3dNGGF27$$\"3+e#)H$)*\\t_&F2$

\"3,'o\"fbTzCGF27$$\"39`U(R/55c&F2$\"3,WG(zb@A\"GF27$$\"3G[-l/,n%f&F2$

\"3-4(p6*=Q\"z#F27$$\"3UViKl,LGcF2$\"3g\"o[VE!3jFF27$$\"3oL#ymG]cp&F2$

\"3913c&[jvo#F27$$\"3)RAI!3/(Hw&F2$\"3!>`ylo&)Hf#F27$$\"3dPY!R&RD5gF2$

\"3h@F%))=_e?#F27$$\"3)Rps;8Op2'F2$\"341'Q&RA\"=7#F27$$\"3F^2W4$=O9'F2

$\"35rNAC6@d?F27$$\"3YzZK)Rfp<'F2$\"3ZdmAj%RM.#F27$$\"3c3)3s[+.@'F2$\"

3(3(R!)G]%e,#F27$$\"3xOG4w:kViF2$\"30Z*Gq<$o/?F27$$\"3'\\'o(\\m#)pF'F2

$\"3(>W+NT:,+#F27$$\"3%z/&)fo9;J'F2$\"3mlhDmDU-?F27$$\"3!4B$*pqYiM'F2$

\"3%=n5o))y=,#F27$$\"3'QT,!G(y3Q'F2$\"3O,qe_oLG?F27$$\"3%of4!\\2^:kF2$

\"3S&>QG,R:0#F27$$\"3yif-\"zuZ['F2$\"3N\\[8.\\h;@F27$$\"3qGB/L)QSb'F2$

\"3e@lOoq)H?#F27$$\"3[+**zTq@&z'F2$\"3'p:g@Ue0e#F27$$\"3#*yw)*4oLgoF2$

\"35n#oP%)GSn#F27$$\"3Mda<ylXDpF2$\"3Gvr(*>hv]FF27$$\"3+Z$pAY;!epF2$\"

39pdi$)*G2y#F27$$\"3yNKOYjd!*pF2$\"3)p([l'=SS!GF27$$\"3aCrXIi8BqF2$\"3

5u53N*R*>GF27$$\"3?95b9hpbqF2$\"3$='*>>hGx#GF27$$\"3;_p!3mL$*3(F2$\"3<

VQ7jbdEGF27$$\"3+\"*G127(H7(F2$\"38)H<WbWa\"GF27$$\"3%)H)=Lv3m:(F2$\"3

U9*4KzzPz#F27$$\"3ooZd*HY->(F2$\"3#p_/F<76w#F27$$\"3[Xm3#R@vD(F2$\"3ya

-MexNhEF27$$\"3HA&)f%['zCtF2$\"3eiU#H\"*\\V^#F27$$\"3IgBnP?h!R(F2$\"3-

&*p&*=^hCBF27$$\"3W(>Y2fFkX(F2$\"3waU4'*z%34#F27$$\"3cM+#Q9VA_(F2$\"3G

)yI0%z$f\"=F27$$\"3esQ*ope!)e(F2$\"3vB(G3X*>/:F27$$\"3O(\\l'G'Q<l(F2$

\"3i)>4er%ys6F27$$\"3:ArVg&=ar(F2$\"3_g;:@'3==)F/7$$\"3%pu3A\\)4zxF2$

\"392%[QTT?Z%F/7$$\"3sr.)RUyF%yF2$\"3Gr)zW'HA@nFfr7$$\"3v6;3JT[8zF2$!3

]*z!)e`J'fNF/7$$\"3)3&G=Q)*=%)zF2$!3p&f1I7yGq(F/7$$\"3-!4%GXb*[0)F2$!3

gJ\"yQ-)fl6F27$$\"3/I`Q_7gD\")F2$!36yzPm[]K:F27$$\"3S')Hd(plED)F2$!3_y

fy]\">_4#F27$$\"3aW1wU,tz$)F2$!3GFcK/4c0DF27$$\"3GZ41^VcZ%)F2$!3#ozY*p

V/cEF27$$\"3B[7Of&)R:&)F2$!3K>\"[i;X%eFF27$$\"3[+9^jcJ\\&)F2$!3S2'z#Gs

6#z#F27$$\"3'4bhwwKKe)F2$!345=%*opd9GF27$$\"3X,<\"=()\\rh)F2$!3'*ysU\"

3+j#GF27$$\"3q`='f(p1^')F2$!3cK)yG=_y#GF27$$\"3AcZR84!=o)F2$!3(>u'\\6g

,@GF27$$\"3xew#3&[`7()F2$!3KYL?!4(*o!GF27$$\"3Jh0E)yoKu)F2$!3o;2!fOygy

#F27$$\"3%QY$pDF+u()F2$!3#\\*on2N=fFF27$$\"3\"*o#f0gqa$))F2$!3Ufy-u!H)

*o#F27$$\"3?s]Uv%Qp*))F2$!31%[%[!f8Wg#F27$$\"3[[<^n4ul\"*F2$!3mfn-W*op

=#F27$$\"3xC\"3n^r*G#*F2$!3\\)\\?Dd*H5@F27$$\"3/,X!f1-AH*F2$!3C[G*\\aI

<0#F27$$\"3=*o-0M<QK*F2$!3X)e\"[PDCI?F27$$\"3Kx35:EVb$*F2$!3nea%))G^V,

#F27$$\"3Wl!*p*)y/(Q*F2$!3:OK^\"4kU+#F27$$\"3\"=D(HkJm=%*F2$!3+@Smn@6+

?F27$$\"3'4mzdB5<X*F2$!3A4vxKV<-?F27$$\"3Mo?E2tv%[*F2$!3TmE!4b]2,#F27$

$\"3rvWuyV!y^*F2$!3u0Ek-!>d-#F27$$\"33$)oA]9&3b*F2$!3ef#Ghamo/#F27$$\"

3%yp\">$fXph*F2$!3[rf/GOS1@F27$$\"3O9l:O(RIo*F2$!3kTt\"o\"\\$f=#F27$$

\"3p/nyeh^T**F2$!3ID@0vbs(e#F27$$\"368BQPm\"4+\"!#;$!3W<:/_'3No#F27$$

\"3wbf))e;o25F\\^n$!3)\\#eLo/SgFF27$$\"33xxjpT165F\\^n$!3#RMi7Q7%*y#F2

7$$\"3S)f*Q!oYW,\"F\\^n$!3S0ymEa&4\"GF27$$\"3s>99\">Hy,\"F\\^n$!3,['eK

B3U#GF27$$\"3/TK*=q67-\"F\\^n$!3F2jw@6TGGF27$$\"33%=o<YpW-\"F\\^n$!3<a

Zxb\"fK#GF27$$\"3$p7V;AFx-\"F\\^n$!3s;u%R!\\_3GF27$$\"3zp!=:)\\)4.\"F

\\^n$!3/u.QrPt$y#F27$$\"3#G,$RTFCM5F\\^n$!3'o(*)*RP*[[FF27$$\"3a)*G9h#

e2/\"F\\^n$!35m\"45Esak#F27$$\"3U%y#*3yts/\"F\\^n$!3c.H$QW;!)\\#F27$$

\"3c6W*3%o$R0\"F\\^n$!3poCXwpE,BF27$$\"3oQg*3!**fg5F\\^n$!3#o'4o*QR'f?

F27$$\"3#em(*3'HEn5F\\^n$!3#[^P;>2jx\"F27$$\"3'HH**3-ER2\"F\\^n$!3SrJI

(zDfX\"F27$$\"3E++S2R`!3\"F\\^n$!3\"[z@`g&\\26F27$$\"3S22!RzTr3\"F\\^n

$!3o<$RbY\"HatF/7$$\"3s99S!o\\P4\"F\\^n$!3[*>.$)zn[Z$F/7$$\"3.A@!pcd.5

\"F\\^n$\"3**>rC[Fd+[Ffr7$$\"3@GxKG&Hk5\"F\\^n$\"3?TnHFT12TF/7$$\"3QML

v*[,D6\"F\\^n$\"3;,$)eL3uewF/7$$\"3cS*y6Xt&=6F\\^n$\"36`/Vl`326F27$$\"

3uYXg7akC6F\\^n$\"3,3Q!otO$G9F27$$\"3v'y=cc/;8\"F\\^n$\"3%*)))zKmV]w\"

F27$$\"3xEIj=PcQ6F\\^n$\"3Sg1brRch?F27$$\"3ymskrG_X6F\\^n$\"37bnZ\"prD

J#F27$$\"3)p]hY-#[_6F\\^n$\"3MQyU7V]9DF27$$\"3o3\"ySP1(e6F\\^n$\"3SYpT

4Y7_EF27$$\"3A5Z\\B2$\\;\"F\\^n$\"3!ydgnr<#\\FF27$$\"3;6I?)*G/o6F\\^n$

\"3]_N(=>IHy#F27$$\"3#>J6H2b6<\"F\\^n$\"3.X'y6i$42GF27$$\"3o7'>wCnU<\"

F\\^n$\"3'GOp#z,0AGF27$$\"3i8zKA%zt<\"F\\^n$\"3:$\\T[Z2#GGF27$$\"3C'3!

o\\wp!=\"F\\^n$\"3/5BEd!4c#GF27$$\"3')eA.xe,%=\"F\\^n$\"31HD\\+3=9GF27

$$\"3IJWQ/TL(=\"F\\^n$\"3g@4&pNGYz#F27$$\"3#RgO<L_1>\"F\\^n$\"3kG5n'3;

xw#F27$$\"3)*[4W'y)G(>\"F\\^n$\"3k$H.*)Q8^p#F27$$\"3A%HX6CDR?\"F\\^n$

\"3&=@)pw!RLg#F27$$\"3!ooBp(HLH7F\\^n$\"3)p*)4\"fN+1AF27$$\"3+++#*eqjc

7F\\^n$\"3y,++++++?F2-%'COLOURG6&%$RGBG$\"#5!\"\"F(F(-F$6$7]t7$F(F(7$$

\"3qck?EzxZoFfr$\"3=]H,7tT\"G\"!#?7$$\"3M\"HT_eb&p8F/$\"3>f#H.&H%z,\"F

fr7$$\"3;P>'yPLV0#F/$\"3/'QmbQOaR$Ffr7$F-$\"3x#3-%pj\"p\"zFfr7$$\"3;4r

AiTvIRF/$\"3'>EX\\%G#yC#F/7$F4$\"3F.vJ8ts4ZF/7$F>$\"3pWnwagLN()F/7$FR$

\"35d:o+C\\#R\"F27$F`o$\"3!)>UzhR<#*>F27$Fjo$\"3kzVcj*y4h#F27$Fdp$\"3]

plg'\\>'yJF27$F^q$\"3j\\\"3.IXAj$F27$Fcq$\"3%*))*HWUwzy$F27$Fhq$\"3@*H

\\qiKI!RF27$$\"3i\"\\i%4@=u9F2$\"3zG$[\\G)HWRF27$F]r$\"3WncV+mKuRF27$$

\"3>cA*o:?k`\"F2$\"3)*HegfX\"H*RF27$Fbr$\"35'>'QYj$***RF27$$\"3?*pzr7h

(*f\"F2$\"3WU$=\\qo\\*RF27$Fhr$\"3k*Rq_4'exRF27$$\"3U?[K?]?k;F2$\"3!y?

*RsY\"z%RF27$F]s$\"3*)>irL&ph!RF27$Fbs$\"37<%)*3w]xy$F27$Fgs$\"3<RT\\,

htDOF27$Fat$\"3A(fE)fRRtJF27$F[u$\"3\">Y7'oiE4EF27$Feu$\"3#)3pd\"Rm(**

>F27$Fiv$\"36(HkzIq!39F27$F]x$\"3=yH))en)4x)F/7$Fgx$\"3-B:n<%y(oYF/7$$

\"3Q,F8]pO^FF2$\"3]%*4M%>p<?#F/7$F\\y$\"3uC5*\\*[*zd(Ffr7$Fay$\"3!*)*y

D3cLMKFfr7$Ffy$\"3JXdy\"f:wg*F\\\\o7$F`z$\"3gl,0Qg>x6F\\\\o7$Fjz$!3,MS

^f'zB\"o!#E7$Fd[l$!3uv_Geg<C8F\\\\o7$F^\\l$!3<#oHa*f$\\-\"Ffr7$Fc\\l$!

3'f+lr'*R$*Q$Ffr7$Fh\\l$!3ISOAacHpyFfr7$$\"3sgGp))R2YNF2$!3zUtNEv*zV#F

/7$F]]l$!3@!32s#Ri<`F/7$Fg]l$!3[U*3+-=6.*F/7$F[_l$!3=&>p*H2Al8F27$F_`l

$!3'=k'[^\"pJ*>F27$Fi`l$!32sU&\\,&)>k#F27$F^al$!3G0*RBFv(\\JF27$Fcal$!

3KFeX'4P\"pNF27$Fhal$!3]TJvpo(fv$F27$F]bl$!35SrS'*p!G*QF27$$\"33:5D/`!

Hh%F2$!3.#oSB$)f4%RF27$Fbbl$!3)>_$p@@-vRF27$$\"3;)=(\\!=tEo%F2$!3=`;\"

eb/Z*RF27$Fgbl$!3;n*zXuR)**RF27$$\"3K\\]r9`V[ZF2$!3)GkPu()4A*RF27$F\\c

l$!3kc^wjn>tRF27$$\"3_)f/pq\">5[F2$!3hfH(*3r#H%RF27$Facl$!3@JyL$R-;!RF

27$Ffcl$!350(e[$p&py$F27$F[dl$!3j>w&f=*GKOF27$Fedl$!3%*)*oA&>7Q<$F27$F

_el$!3#3#fmJ4y*f#F27$Fiel$!33PVJg&pw+#F27$F]gl$!3Ic1#o'>jJ9F27$Fahl$!3

JGLilajO!*F/7$F[il$!3k4,ksQ^7\\F/7$$\"3yIu'4=7m)eF2$!35!QoXrW^I#F/7$F`

il$!3)G_')o&QPMyFfr7$Feil$!3,ENTR:ZNMFfr7$Fjil$!3;_(e(z1!p2\"Ffr7$Fdjl

$!34ax2x_gW:F\\\\o7$F^[m$!3AtLV\\&H^a*!#C7$Fh[m$\"3@*o\"zaB7,5F\\\\o7$

Fb\\m$\"3)HgEZ&3D(=*F\\\\o7$Fg\\m$\"3Jxg`eD!4@$Ffr7$F\\]m$\"37?[&*=;:h

wFfr7$$\"3996UPziumF2$\"3\"fv&\\#fk8A#F/7$Fa]m$\"3y'o-[$H]/ZF/7$F[^m$

\"3w)>*eOpa(f)F/7$F__m$\"3E%p$4ip*)f8F27$Fc`m$\"3#G)[W(4b\\&>F27$F]am$

\"3)p]Cx\"y*Gd#F27$Fgam$\"3f6PVM$>_8$F27$Fabm$\"3;]a*HicGf$F27$Ffbm$\"

3!4'zPfHPgPF27$F[cm$\"3y>T`xY3')QF27$$\"35MHKE&esu(F2$\"3A%3D%=O6KRF27

$F`cm$\"3o%z\")\\'\\YmRF27$$\"3yfX4e%Q4\"yF2$\"3a?B`<d*)))RF27$Fecm$\"

3?*H\\O)pC**RF27$$\"3u\"*4`x78yyF2$\"35@Vae>]'*RF27$Fjcm$\"37Y74Y0!)yR

F27$$\"3wJAj%)p$)[zF2$\"3Y:07!Q(HYRF27$F_dm$\"3YDV^agF**QF27$Fddm$\"3w

XXjA#QMw$F27$Fidm$\"3W'y>$*)R)fd$F27$F^em$\"3*>%=4sBvIJF27$Fcem$\"3e*

\\')eX'R)e#F27$F]fm$\"3wv&3I+$fl>F27$Fagm$\"3S,=>:W#\\O\"F27$Fehm$\"3s

Vm\\d&QJ*))F/7$F_im$\"3(eFze\"4&36&F/7$$\"3Z4%o9sR8.*F2$\"3KQ#)\\0\"GP

D#F/7$Fdim$\"33)RkmZtEs'Ffr7$Fiim$\"3w9x#>]5e%HFfr7$F^jm$\"3ZzH%y14#R#

*F\\\\o7$Fhjm$\"3\"y6QJTh1L\"F\\\\o7$Fb[n$\"3Q%[/!R')HX\"*F_[p7$F\\\\n

$!3(=)>@+wc:')!#@7$Ff\\n$!3Au+lZ.._zF\\\\o7$F[]n$!3#*eY=nDe'y#Ffr7$F`]

n$!3%*4&RMGRQm'Ffr7$$\"3U5;ZZzF7)*F2$!3u5wQxDEe@F/7$Fe]n$!3I-D%HKBN#[F

/7$F`^n$!3;F$y&[#eu$*)F/7$Fd_n$!3C&))fn/cCU\"F27$Fh`n$!3SEq)H3#f.?F27$

Fban$!3*3&4r!z0:g#F27$F\\bn$!3=_4[1f`mJF27$Ffbn$!3P&>$*[eR1i$F27$F[cn$

!3eAYfO$*R(y$F27$F`cn$!3))z=4[\"R$3RF27$$\"3'41^rtX/4\"F\\^n$!3AtP$G\"

pU]RF27$Fecn$!3!fiXi\"=!)zRF27$$\"3Yo<lBO0(4\"F\\^n$!3we%y7&*Ri*RF27$F

jcn$!3e?Vr\")eh**RF27$$\"37D\\hZNR.6F\\^n$!3QG![94y6*RF27$F_dn$!3%40)*

4]U<(RF27$$\"3IJ0/4bY46F\\^n$!3\"yA\"G9VVTRF27$Fddn$!3rJ_&=a[/!RF27$Fi

dn$!3G-)f(zLc(y$F27$F^en$!3]^kkR-(fj$F27$Fhen$!3%H%42pLjkJF27$Fbfn$!3%

z@XTJBEd#F27$F\\gn$!3.H%\\*4n*3+#F27$F`hn$!3n'4/Y>wZW\"F27$Fdin$!3dE*4

+,&o8#*F/7$F^jn$!3Ks*R')p,>4&F/7$$\"3g!\\M!4\"Hm@\"F\\^n$!3%4\"oiZD\\j

BF/7$Fcjn$!3W3&zhwqN%yFfr7$$\"3>lFU(**ehB\"F\\^n$!3KAR[^pijLFfr7$$\"3S

V=#z,&)HC\"F\\^n$!3UI=R[9L35Ffr7$$\"3i@4UQ5\")\\7F\\^n$!3E8+VN?Ep7F\\

\\o7$Fhjn$!3Y*pub!pNw<!#K-F][o6&F_[oF(F`[oF(-%+AXESLABELSG6$Q\"t6\"Q!F

^[q-%%VIEWG6$;F($\"+iqjc7!\")%(DEFAULTG" 1 2 0 1 10 0 2 9 1 4 2 

1.000000 45.000000 45.000000 0 0 "Curve 1" "Curve 2" }}}{PARA 13 "" 1 

"" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVESG6$7]u7$$\"\"#\"\"!$F

*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;

:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,

Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3

n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3

`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3

c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"

3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"

3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3

Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#o

BjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Y

j$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&p

h!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3

Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/

7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$

$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3

'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3

\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3

[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L

_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2

`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3

H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73C

F/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!

3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3

\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz

?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>

BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$

!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@

6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElT

zF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$

!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YX

qOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"

*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$

F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*

f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw

+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/

7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$

$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$

$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$

\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"

3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"

3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT

$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%

\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3X

A5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"

3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"3

5q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"

36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7

$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$

\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$

$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!

3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$

!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z

4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<

2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[z

pd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2

(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY

!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,

R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F

/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'

o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#

F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3

>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?

\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:t

q\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7

$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$

$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'

QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF

**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*

)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(

ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$

!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$

!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3Q

N8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct

^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZ

W\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=

7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$

$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$

$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG

$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-%%VIEWG6$%(DEFAULTGFj^n" 1 2 

0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "restart:with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "ArcLength( <3*cos(t) - cos(3*t

),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 66 "

Warning, the assigned names <,> and <|> now have a global binding\n" }

}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected names have bee

n redefined and unprotected: *, +, ., D, Vector, diff, int, limit, ser

ies\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"#C" }}}{EXCHG {PARA 0 "> " 

0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)):\nCurvature( <3*cos(t) - co

s(3*t),3*sin(t) - sin(3*t)> ):" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 12 "simplify(%);" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 0 

"> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"

\"\"\"\"$F&*&F&F&-%$sinG6#%#t|irG!\"\"F&F&" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 71 "###################################################

####################" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 93 "#Re

p\350re de Frenet\nrestart:assume((t>0),(t<Pi)):x:=3*cos(t) - cos(3*t)

;y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&

\"\"$\"\"\"-%$cosG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "

" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF(F(-F*6#,$

*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "u:=diff(3*cos(t) - cos(3*t),

t):v:=diff(3*sin(t) - sin(3*t),t):[u,v];\nl:=simplify(sqrt(u^2+v^2));

" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$,&*&\"\"$\"\"\"-%$sinG6#%#t|irGF

'!\"\"*&F&F'-F)6#,$*&F&F'F+F'F'F'F',&*&F&F'-%$cosGF*F'F'*&F&F'-F5F/F'F

," }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"lG,$*&\"\"'\"\"\"-%$sinG6#%#t

|irGF(F(" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 35 "tau:=[simplify(

u/l),simplify(v/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$tauG7$,&*&

\"\"#\"\"\")-%$cosG6#%#t|irGF(F)F)F)!\"\",$*(F(F)-%$sinGF-F)F+F)F)" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 36 "eta:=[-simplify(v/l),simpli

fy(u/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%$etaG7$,$*(\"\"#\"\"\"-

%$sinG6#%#t|irGF)-%$cosGF,F)!\"\",&*&F(F))F.F(F)F)F)F0" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 123 "t0:=Pi/4; x0:=subs(t=t0,x);\ny0:=s

ubs(t=t0,y);\nu0:=subs(t=t0,u);\nv0:=subs(t=t0,v);\nwith(plots): \nb0:

=\nplot([x,y,t=0..4*Pi]):" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#t0G,$*

&\"\"%!\"\"%#PiG\"\"\"F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x0G,&*&

\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(

F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G,&*&\"\"$\"\"\"-%$sinG6#,$

*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "

" {XPPMATH 20 "6#>%#u0G,&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(

F(F/*&F'F(-F*6#,$*(F'F(F.F/F0F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%#v0G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(*&F'F(-F*6

#,$*(F'F(F.F/F0F(F(F(F/" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the n

ame changecoords has been redefined\n" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 257 "b1 := arrow(<x0,y0>, <u0,v0>, length=[1], width=[0.0

5, relative], head_length=[0.1, relative], color=red):\nb2 := arrow( <

x0,y0>, <-v0,u0>,length=[1],width=[0.05, relative], head_length=[0.1, \+

relative], color=blue):\n\ndisplay(b0, b1, b2, scaling=CONSTRAINED);" 

}}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6*-%'CURVESG6$7]

u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l

)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n

#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G%zwEF/$\"3KqVG-#>3c'F=7$$\"3!

)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ2GF/$\"3Orf0<SX?6F/7$$\"3SE\"

>Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I6GF/$\"3')pF'oc`fo\"F/7$$\"3=

w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&H$ek#F/$\"30(=@abBLI#F/7$$\"3

GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>=k#H#F/$\"3*HIAD4'30HF/7$$\"3

mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5()f<F/$\"3$[j]f!=ZBMF/7$$\"3a

KUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;016F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg

-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF=$\"31&*3K.mKuRF/7$$\"3qaq/I

\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fOF=$\"3EmiM#4'exRF/7$$!3dkpNt

iLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$\"3#f\"GY^2v(y$F/7$$!3q;slPA$

oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$\"3Go\\8gND<MF/7$$!37w?W<1n_?F

/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/

$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbUd,D1BF/7$$!3)=g!**[@_\\FF/$\"3

GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoKryp\"F/7$$!3acQ0D#=%GGF/$\"3$Q

j$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4<'H6F/7$$!3+G%))*znwbFF/$\"3'*

[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#

y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd

(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$$!3\"e(>WyU++?F/$!3**\\!))o\"G

^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F27$$!32&QMfdEk?#F/$!3/p1,fjHpy

F27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!

3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))HwKHw#F/$!3g&[3%[$=6.*F=7$$!3

\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G!4fy#GF/$!3_es>q2Al8F/7$$!3SB

ODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*

QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il)41&)>k#F/7$$!3ktG<HgU$H#F/$!

3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(\\JF/7$$!3fPF[5E\\D=F/$!3'=v!

[EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv

$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC8i.v_iQF=$!3w*Q\"[I@-vRF/7$$

\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3THEkEE^+SF=$!3OWnSan>tRF/7$$\"

3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36F/$!3AB6a3p&py$F/7$$\"3NtU_v

f-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!3'G(zvx`R@MF/7$$\"3Yy%z!oSC_

?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3GiYjow:(*GF/7$$\"3)))*oG^\\,*

\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/$!3XG6;v&[`I#F/7$$\"350keI6Q

ZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3[>@!z$)HTr\"F/7$$\"3DWbA4dNG

GF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h*fJb6F/7$$\"3#\\BO8D!3jFF/$!

3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys@F\"oF=7$$\"3mu*o_m&)Hf#F/$!

3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5IIwW90BF=7$$\"3Ms*z%o@&e?#F/$!

384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2\"F27$$\"3$>$z#HT:,+#F/$!3im

Ok1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=*F\\x7$$\"3)G=i/4()H?#F/$\"3

i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@AF=7$$\"3uGZhZ%e0e#F/$\"3BJw

.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'F=7$$\"3w(4.s8c2v#F/$\"3SXJ$

=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3aqx[

Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"

Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3/saw

)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3\"*e

Uh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:F/$

\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$\"3

iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2$\"

3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$\"3

wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$\"3

K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"3O>

Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF%\\

LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<@2H

fl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jKC\\

O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R!y8

$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&36&

F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrEs'F

27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X\"*

F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Qm'F

27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$$!3

y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3qEO

bRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs))[

_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXEF/$

!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/$!3

o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3u(Q

BJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'RXR*

R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$=!)

zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyCurR

F/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F/7$

$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/7$$

\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$\"3!

\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"3y**

*e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2

#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+ggrnFF

/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#F/$!

3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?#F/$

!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!#T-%

'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%)POLYGONSG6&7&7$$\"+CrU`G!\"*$\"+iN@99

Fi^n7$$\"+CrU.GFi^nFj^n7$F]_n$\"+jN@9BFi^n7$Fg^nF`_n7%7$$\"+CrUyFFi^nF

`_n7$$\"+CrUGGFi^n$\"+jN@9CFi^n7$$\"+CrUyGFi^nF`_n-%&STYLEG6#%,PATCHNO

GRIDG-F\\^n6&F^^n$\"*++++\"!\")F+F+-F$6#7*Ff^nF\\_nF__nFd_nFg_nF\\`nFb

_nFf^n-Fc^n6&7&7$Fh_n$\"+iN@R9Fi^n7$Fh_n$\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^n

Fban7$FeanF_an7%7$Fean$\"+iN@k8Fi^n7$$\"+BrUG=Fi^nFj^n7$Fean$\"+iN@k9F

i^nF_`n-F\\^n6&F^^nF+F+Fe`n-F$6#7*F^anFaanFdanFianF\\bnF_bnFganF^an-%+

AXESLABELSG6$Q!6\"Fjbn-%(SCALINGG6#%,CONSTRAINEDG-%%VIEWG6$%(DEFAULTGF

ccn" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1

" "Curve 2" "Curve 3" "Curve 4" "Curve 5" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 68 "###################################################

################\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 117 "####

##################################    Exercice 8, suite\nwith(plots):

\npolarplot([cos(t)^2,t,t=0..Pi],color=black);" }}{PARA 13 "" 1 "" 

{GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CURVESG6#7ap7$$\"\"\"\"\"!$F*F

*7$$\"3s%RHu\\FC)**!#=$\"30\\Uef&3#>M!#>7$$\"38yCxWS&)H**F/$\"3O-^c))>

R5oF27$$\"3]h))4k@'f&)*F/$\"3SBwEc$Qmr*F27$$\"3Y#HE+&=Nc(*F/$\"35^*ybf

siD\"F/7$$\"3%RT'z1sP9'*F/$\"33jsv9m)pc\"F/7$$\"32\\km9owT%*F/$\"3[F<?

K=\\l=F/7$$\"3icbW;/VQ#*F/$\"39*Q(HKUM^@F/7$$\"32)>.3Q2q+*F/$\"3fEyOPu

M?CF/7$$\"3qu4S\"R*e]()F/$\"3s6`S\"=_$pEF/7$$\"3CFR.'[9,Z)F/$\"31ru_C@

)y*GF/7$$\"3-`txqLX!>)F/$\"3/'HHpqs+4$F/7$$\"3!He:PGzP*yF/$\"3qM()y[B=

iKF/7$$\"3k)[%)fR!oLsF/$\"3[.(=9\">!4b$F/7$$\"3K!e'>Iz(G(oF/$\"3e!eO@!

f%Gm$F/7$$\"3f'H1`6)=-lF/$\"3kT]Rv%['[PF/7$$\"3]u.a]yXDhF/$\"3?0*ze\"4

&z!QF/7$$\"3Qo$3g(>7WdF/$\"36+[w8-6TQF/7$$\"3?o\\&)p10ZbF/$\"3'o]K`qn!

[QF/7$$\"3]fBV;oz\\`F/$\"3_h=5`eC[QF/7$$\"3qm%Hi'eq_^F/$\"3`4P?<csTQF/

7$$\"3/4k(Rp=h&\\F/$\"3W3'>Vb/'GQF/7$$\"3QOW%pUb?h%F/$\"35h2K)4\"z*y$F

/7$$\"3%)H@XTuPsUF/$\"3`J*\\e'zfJPF/7$$\"3Mr!R2unB`$F/$\"3\")R%\\AdxW`

$F/7$$\"3!yrni9q\"QGF/$\"3-g^uY;AbKF/7$$\"3_b$))GT'eHAF/$\"3-&R7h_*zBH

F/7$$\"3!*3VReu\"e(>F/$\"3[q&QV\"=adFF/7$$\"3jQ5*[N[st\"F/$\"31ZV)e2,P

e#F/7$$\"3?Ev=2H<u9F/$\"3Kd]p:QXpBF/7$$\"3:lxJ$RlTB\"F/$\"3)*oK*HKm(\\

@F/7$$\"3yc[c&)y@\\5F/$\"3++.8c8eh>F/7$$\"3Ps\\oAw97))F2$\"3+%f0'R&yLx

\"F/7$$\"3c'[t6ES*pqF2$\"3y]O!eGxnb\"F/7$$\"3Ys\"o/>v>b&F2$\"3%R_v[)*y

_M\"F/7$$\"3+5&e'eG2!R%F2$\"3%o8L\">ZXk6F/7$$\"3e)))>\\fw@R$F2$\"3>![_

(yMu9**F27$$\"30(HI)=!)fN<F2$\"3YfZ*)oo)[Z'F27$$\"3uwo<I9ZSv!#?$\"3=v`

%4_h1x$F27$$\"3%Q90m!)*=\"=#Fdw$\"3G;QwM)ywm\"F27$$\"3I5F'*z?MpJ!#@$\"

3+y%fB<#oPYFdw7$$\"3=bS'[ea_C%!#A$\"3]kM([G*>;7Fdw7$$\"3YXQkB$4'GP!#E$

\"3!z[8h%H`/C!#B7$$!35QggHmO=OFex$\"3[!)H5<*yL4\"Fdw7$$!35!R'=Fuh(4$F_

x$\"3!eH_na2wc%Fdw7$$!3E\"e!f[yT!3#Fdw$\"3pxZm^*Qjh\"F27$$!39K4-o:3qqF

dw$\"3\\%yB!3X?:OF27$$!3Si/)))4&y1<F2$\"3sF:l.#zbS'F27$$!3Km%=RlZ5H$F2

$\"322%f5T\\!G(*F27$$!3nXvr_HH/VF2$\"3g=Mo'>..:\"F/7$$!3kAph'e(G\"\\&F

2$\"3Y4`vLxGO8F/7$$!3OEo6=dZ@qF2$\"3#Q>]'3cQ]:F/7$$!33VO2SR!=y)F2$\"3i

<594p!)p<F/7$$!39eu4!pJj0\"F/$\"3%>U]Kzk\"p>F/7$$!3sj&z$oM\\`7F/$\"3Mm

\"*4\"=A%o@F/7$$!3U,5h\"3i[[\"F/$\"3Sp\\6e!o'yBF/7$$!3<OM'**Q&QP<F/$\"

35E%)GGi!Qe#F/7$$!3I=\"*f)QSR)>F/$\"3]=?BP(\\Jw#F/7$$!3mm+I$**pmC#F/$

\"3[?J$>V`V$HF/7$$!3;Nl(pi%>tGF/$\"3!>/!f@**orKF/7$$!3-vKO\"3K$>NF/$\"

3F%[**z_3,`$F/7$$!3wLyG3r)*RUF/$\"3i!=(zOy+DPF/7$$!3%z)eN4#4Vg%F/$\"3=

*QZy\"[o)y$F/7$$!3?I')3Z-tt\\F/$\"3x'*z(Qs[+$QF/7$$!3C$e#G?2So^F/$\"3(

ee<Sy)[UQF/7$$!3!fO`.[QNO&F/$\"3%GKbeb^%[QF/7$$!3Ue>+ZC\")ebF/$\"3wvOa

#eVy%QF/7$$!3-uI&>?()Qv&F/$\"3'[<f]O(eSQF/7$$!3Xz]\\EO$y7'F/$\"32IKv>6

m2QF/7$$!33!eoLVMt\\'F/$\"3IJ:F^pe\\PF/7$$!3%Q6A*f'R!ooF/$\"3ubWC80:kO

F/7$$!3z\\![q>(*)GsF/$\"3'\\RNA'=e_NF/7$$!3a<:=%yv`!zF/$\"3=,C7yC+cKF/

7$$!39z?X^(3W>)F/$\"3my20%)*pv3$F/7$$!3YB5dCRAn%)F/$\"3m,(y&zr.+HF/7$$

!3CzG4?axd()F/$\"39?aF@i%Hm#F/7$$!3%o4u:F:C-*F/$\"3(\\azyj,RS#F/7$$!3Z

`!)=_lON#*F/$\"3'o&)o8/\\_:#F/7$$!3f1V=l%=WU*F/$\"3Ys#otW@A*=F/7$$!3s0

#**))[U#)f*F/$\"3KnV&ezjyf\"F/7$$!3NM)=EwP@u*F/$\"3Gm[GrzH\"H\"F/7$$!3

7?KrDN\"3&)*F/$\"3Y\"[$fj*ed))*F27$$!36#\\Up(yHI**F/$\"3svA!)o#*)*)y'F

27$$!31\"GF3\"*QD)**F/$\"39+?phUP3MF27$$!\"\"F*$!30BmIq&o?5%!#F-%'COLO

URG6&%$RGBGF*F*F*-%%VIEWG6$%(DEFAULTGFifl" 1 2 0 1 10 0 2 6 1 4 1 

1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 115 "with(VectorCalculus):SetCoordinates( 'polar' );\nA

rcLength( <cos(t)^2,t>, t=0..2*Pi );\nsimplify(%) assuming t::real;" }

}{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "Curvature( <cos(t)^2,t> ):\nsimpli

fy(%) assuming t::real;" }}{PARA 7 "" 1 "" {TEXT -1 66 "Warning, the a

ssigned names <,> and <|> now have a global binding\n" }}{PARA 7 "" 1 

"" {TEXT -1 113 "Warning, these protected names have been redefined an

d unprotected: *, +, ., D, Vector, diff, int, limit, series\n" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#-%$IntG6$*$,&*(\"\"*\"\"\")-%$cosG6#%\"tG\"\"%F*)-%$sinGF.\"\"#F

*F**$),&*(F4F*F,F*F1F*!\"\"*$)F,\"\"$F*F*F4F*F*#F*F4/F/;\"\"!,$*&F4F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*&,&*&\"\"$\"\"\"

)-%$cosG6#%\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$absG6#F,F*/F/;\"\"!,$*&F0F*%

#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$**\"\"$\"\"\",&*$)-%$cos

G6#%\"tG\"\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"\"%F&#!\"$F.-%$absG6#F*F/F/

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 125 "######################

################    Exercice 9.\nwith(plots):plot([exp(-t)*cos(t),exp(

-t)*sin(t), t=-5..5],color=black);" }}{PARA 13 "" 1 "" {GLPLOT2D 433 

433 433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)p

JU\"!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Qc&R\"F-7$$\"3%*RmkHtpYKF*$\"3Qi

O??bSn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\wQ8F-7$$\"3#RmL._uYO#F*$\"39p<)

\\,4(48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G\"F-7$$\"3KmV00xUg:F*$\"35Wf:#

H/1D\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<

$\"3Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt

#FT$\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=

\"F*$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*$\"3[G&*[U@#*>#*F*7$$!3oiF))*>T

U*>F*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"

\\'4EF*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*$\"35*)eX<4;!['F*7$$!3uL`4+3q_

LF*$\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$

F*$\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$

F*$\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"396ecyI.t=F*7$$!3)*))pI;nR!>$F*

$\"37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3OwQa[*3rS&FT7$$!3G/!z$='3IF#F*$!3

'oM[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o

$oT,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[

i->U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%eppFT7$$!3&fcB?k.$H?FT$!3QE\"HFd2

2E'FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<V

FT7$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GF

T7$$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$

\"3eI0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Yf^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7

$$\"3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3agE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7

$$\"3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$\"3#yy\\c&e$\\+\"FT$!33PXV&)*)H

g\\!#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss\"F[t7$$\"3TULq#z`'3hF[t$\"35,X

&yu)fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'pA%*=JF[t7$$\"35,%))[NY'\\HF[t$

\"37([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*

!#>$\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<

\"GGrB**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[

t7$$!3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfX

jvFc[l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z

<e.BGFc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tnCC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"

3&pJn3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc

[l$!3@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::y

zI8Fc[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;&zFfy$!3WDL[12%GK\"Fc[l7$$!3u9

6KZc-fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*RvM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"

3Cd>3@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yqfHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'C

OLOURG6&%$RGBG\"\"!FealFeal-%+AXESLABELSG6$Q!6\"Fial-%%VIEWG6$%(DEFAUL

TGF^bl" 1 2 0 1 10 0 2 6 1 4 2 1.000000 45.000000 45.000000 0 0 "Curve

 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 21 "with(VectorCalculus)

:" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 57 "ArcLength( <exp(-t)*cos(t),exp

(-t)*sin(t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 "" {TEXT -1 33 "Warning, c

omputation interrupted\n" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 

"SetCoordinates( 'polar' );\nArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}

{PARA 0 "> " 0 "" {MPLTEXT 1 0 55 "Curvature( <exp(-t),t> ):\nsimplify

(%) assuming t::real;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#P

iGF&F&F&F&!\"\"F&-F)6#,$*&F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#,$*&#\"\"\"\"\"#F&*&F'F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 64 "#####################################   RAP

PELS SUR LES CONIQUES" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 223 "#

############################  HYPERBOLE\nrestart:with(plots):p:=4:e:=2

:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-13*Pi/48..13*Pi/48],color=blue)

:\nph2:=polarplot([p/(1-e*cos(t)),t,t=2*Pi/5..8*Pi/5],color=black):\nd

isplay(ph1,ph2);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the name cha

ngecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 

491 {PLOTDATA 2 "6%-%'CURVESG6$7jn7$$!3?o`15!fcF)!#<$\"3\\q\"*HC0eO%*F

*7$$!3Wu6$*o&>O,)F*$\"3cQ^KnKjo*)F*7$$!3'RXS*)o&\\uxF*$\"36CoZ;@GS&)F*

7$$!3-K\"Q^RZab(F*$\"3+cYO9lgY\")F*7$$!3aSh(H/'3atF*$\"3/g#R4gnMy(F*7$

$!33GwOg$***RqF*$\"3z7V+Sq?9sF*7$$!3=Uo%=eY[w'F*$\"3,\"\\WHSr?r'F*7$$!

3E`k,$*=o$\\'F*$\"3*[j0OPwK@'F*7$$!3+f9&)zZ-ciF*$\"3y)G*e\"G+@x&F*7$$!

3X#[vv;$*[/'F*$\"3a'HH#HcBw`F*7$$!398h\\edUdeF*$\"3CRT1Ng!4-&F*7$$!3wI

G(\\Jl2p&F*$\"3*HdJA0'H,ZF*7$$!39x0l@@5TbF*$\"3Q'))*o*oY1T%F*7$$!3A*=L

+SK4I&F*$\"3=/HiUZ1NRF*7$$!35+3\"zy0N4&F*$\"3URZoWh;7NF*7$$!3tJ&H%[^m8

\\F*$\"3E#*Qpy#yE8$F*7$$!3_q\"R$Q-RiZF*$\"3-qr1No]+GF*7$$!3Cj_#4]x.j%F

*$\"3?_My5x-(\\#F*7$$!385[4;U]IXF*$\"3#[UAxWMdD#F*7$$!37b\"og?,NV%F*$

\"3\\%*\\'f;Hz+#F*7$$!3UZ+L%H/,N%F*$\"3-(>t34V+y\"F*7$$!3Qe(R$G@9\"G%F

*$\"3G!QxRy(yw:F*7$$!3#41Rm,0qA%F*$\"3LL%yvq#z.9F*7$$!3#oW'H<2$><%F*$

\"3'pZ2$[3,57F*7$$!3'G+C,$HPKTF*$\"3akj;%H,V0\"F*7$$!3)H)>wt2w$4%F*$\"

35H@,%e$p6))!#=7$$!3cdK.juolSF*$\"3x^8)p$f(yL(Fds7$$!3k$RmvY/5/%F*$\"3

C4?MapIrdFds7$$!3Sm6\"y)=5BSF*$\"3*Q$pzpTf<VFds7$$!3J1fan0(*4SF*$\"32

\"3:&em`HGFds7$$!3$4AXuUNF+%F*$\"31PI[\"3j+[\"Fds7$$!3D/u*4T,++%F*$\"3

Qa2s%pf(fL!#?7$$!3_\"y;c)Qp-SF*$!3=B+^(4q(o9Fds7$$!3V#z%)p(zl4SF*$!3)[

Vji'fm%y#Fds7$$!3#)=6)pi3@-%F*$!3Y!f,U]xHA%Fds7$$!3Kpk*[;I0/%F*$!3\\z(

eQmGtt&Fds7$$!3Wf9UMmGkSF*$!3M>rt$o]tD(Fds7$$!3wWCC$e3I4%F*$!3!HhsK%43

v()Fds7$$!3tT3Uqb-KTF*$!3=8-da<&G0\"F*7$$!3)e=&R=E1uTF*$!3M>!p\"pn%z@

\"F*7$$!3]@FO&)*>qA%F*$!3pnu'3iUQS\"F*7$$!35mqk+./$G%F*$!3s[@;$36Ee\"F

*7$$!3W(G_I0uTN%F*$!3cA,r5kc\"z\"F*7$$!3s33\"ebv=V%F*$!3d)zo(z^j.?F*7$

$!3\"fFz*RA/EXF*$!3P%H\\,;gYC#F*7$$!3EFK'*3&4Jj%F*$!3pq:?(RpM]#F*7$$!3

1sa'QsnTw%F*$!3XZRzhh\\/GF*7$$!3S#R)QW*)f7\\F*$!36!QR8p$QIJF*7$$!3!*fW

%4k&=#4&F*$!3'*4*yUBH%4NF*7$$!3wJ>$y,7^I&F*$!3lsdZ(QcM%RF*7$$!3kX)yN\"

ppRbF*$!3wfU\"p;**yS%F*7$$!3;^/+\\WjoeF*$!3$[Z#y<tEU]F*7$$!3*\\QHV5-@/

'F*$!3K1&)zEQ(4P&F*7$$!3AWcotMmNiF*$!3*4T)pB\")4MdF*7$$!3)>%))eU@:okF*

$!3;1)H_'*zg;'F*7$$!36$*48Tn(Gt'F*$!3Ug'eVy%[`mF*7$$!3ipYp$4BG-(F*$!3+

xW\"QRjH=(F*7$$!3g$)y(f'HactF*$!3c#=d%zj!zy(F*7$$!3#fE$fm$[ub(F*$!3YL*

[c!)3-:)F*7$$!3O>.r%4\\fx(F*$!330IFx)*)Ga)F*7$$!3Zv\"ps@9W,)F*$!3I>fYH

X0q*)F*7$F($!3\\q\"*HC0eO%*F*-%'COLOURG6&%$RGBG$\"\"!F]_lF\\_l$\"*++++

\"!\")-F$6$7ao7$$\"3\\%e\"ziz1OKF*$\"3kj)zL6$ff**F*7$$\"33k6Fm;(3)HF*$

\"3xX&y$G.I0&*F*7$$\"3#>Qnz)Go[FF*$\"3CzZ$R*H\"44*F*7$$\"3*zVgZ*)[l`#F

*$\"3Ye$4N\"eJ6()F*7$$\"3/'zW\"[7+UBF*$\"3c_y5GBBi$)F*7$$\"35j\"[m;iw*

>F*$\"3q;SX;7uTxF*7$$\"3(HVq*=#zCq\"F*$\"3qTu+(R#f1sF*7$$\"35'*o/:z+y9

F*$\"3k<E>w%zrz'F*7$$\"3%4$*>]7p%y7F*$\"3j&yq<!H4JkF*7$$\"3eaMk*)\\)**

4\"F*$\"3-%>IaK6;5'F*7$$\"3]LpIgWT%R*Fds$\"3o!pH$RkL.eF*7$$\"33[(pw0``

J'Fds$\"3@mE<-J/D_F*7$$\"3\"\\()4hj#>4QFds$\"3/$Q\\vTylu%F*7$$\"3DKi7v

%)>?<Fds$\"3:X&ouWK1M%F*7$$!3@ZLcX<qPMFcu$\"37P4u;J7$*RF*7$$!3!*oV/<_(

zz#Fds$\"3f@8`Y&3!HMF*7$$!3j#\\d&[[vVZFds$\"3=;Tvi![T,$F*7$$!3CzZ\")=;

6EjFds$\"31OfZ,PggEF*7$$!3qw6Xr9YGwFds$\"3-`0J?mx`BF*7$$!3C.j&)z>1w')F

ds$\"3g[2H_R,#4#F*7$$!3usV@&o*pb&*Fds$\"33d>jGuZd=F*7$$!3<G#)yr&H+-\"F

*$\"3)Hd$=)H\"ft;F*7$$!31<Cvad%43\"F*$\"3_`d;PQn'[\"F*7$$!3>mr^nM+K6F*

$\"3JH_f:f9;8F*7$$!3?^x#ec:L<\"F*$\"3!GV:i\"f)[;\"F*7$$!3QBomqY<07F*$

\"3Q\"R.,x,m.\"F*7$$!3?&G3_prqB\"F*$\"3=2=pO,[K*)Fds7$$!3aPr<oNmf7F*$

\"3GSvd^kG#y(Fds7$$!3[1#)ye\"f9G\"F*$\"3>1E@@QN/lFds7$$!3]e%R1:ZrH\"F*

$\"3D#>Bi:0oT&Fds7$$!3g#f_EGI3J\"F*$\"3q5\"4)pHzgUFds7$$!3H.\\KG,p?8F*

$\"3!pAVnjqy=$Fds7$$!3m8nt<x)yK\"F*$\"3CG>()48N*3#Fds7$$!3Uq>0-5%=L\"F

*$\"3]=a?)*p%H4\"Fds7$$!3_=2)QcKLL\"F*$\"3sv^')QF0\"[#Fcu7$$!3<`<#\\nj

=L\"F*$!3K9l)\\33Y3\"Fds7$$!3%o%3U+(e!G8F*$!3a_WleHAc?Fds7$$!3k(yI$ybB

@8F*$!36V-qR*H!=JFds7$$!3*eC>V?#468F*$!3!*Q,\\'f<dB%Fds7$$!3Wk*fvYEzH

\"F*$!37Bq[fhQd`Fds7$$!3oq5fS7)=G\"F*$!3utKHl]LxkFds7$$!3!*4TOr2')f7F*

$!3aZ<_,QerxFds7$$!3UhjZ)eYeB\"F*$!3y>,&GFM6**)Fds7$$!3<?JnIf;07F*$!3I

#Q\"yO(Qm.\"F*7$$!3#[bw;S*=s6F*$!3A79)Rl5#p6F*7$$!3-yZ]U)R&H6F*$!3!HOi

\\sUZK\"F*7$$!3OqIXyD&>3\"F*$!3?N#4!f'\\M[\"F*7$$!3B+[Mvz'G-\"F*$!3Y&=

98T*>l;F*7$$!3eenfWg\"y`*Fds$!3exm_OdTi=F*7$$!3i`F*)*[+Sm)Fds$!3Y%p7PU

C^4#F*7$$!3D&y$*\\1'*fj(Fds$!3i2uT&*z%>N#F*7$$!3hFLL6H!fL'Fds$!3m#H.Xj

d$eEF*7$$!3zlHp!Rc4r%Fds$!3$=)>p`:I@IF*7$$!3I+`$*y*H(4GFds$!3[4%e2f`lU

$F*7$$\"3S*f[iC&o*z'Fcu$!3uEhg5Of8SF*7$$\"3/Mn-,=S$p\"Fds$!31g#p!)Ru`L

%F*7$$\"3\")>wfY&yAg$Fds$!3$)*4Z\"p2p1ZF*7$$\"3!eBN%z5&y.'Fds$!3)3^*yN

#\\C<&F*7$$\"3i1-!3gT%=!*Fds$!31$Qwtm!>LdF*7$$\"3qyctg3Cp5F*$!3G:C[_2k

WgF*7$$\"33%zw\"*)>Yc7F*$!3[\\Jb'fx0R'F*7$$\"3=(QqzClrY\"F*$!3YEr3s?Mx

nF*7$$\"3A^z4Ec'fq\"F*$!3wKS*pDLH@(F*7$$\"3N3S&eb%p+?F*$!3Ku\\'*=?AZxF

*7$$\"3k/\")otCPWBF*$!3]%4Z/3$\\m$)F*7$$\"32]9UXV[QDF*$!30<(fm'Qy9()F*

7$$\"3YM<j2A4]FF*$!3%G,a!=:V$4*F*7$$\"3%fAKaPW;)HF*$!3%*=o^Hwn1&*F*7$$

\"3<,N=%)z1OKF*$!3u\"z99:$ff**F*-Fi^l6&F[_lF]_lF]_lF]_l-%%VIEWG6$%(DEF

AULTGFbem" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 0 "Cu

rve 1" "Curve 2" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 18 "1/3+1/1

2;1/3-1/16;" }}{PARA 11 "" 1 "" {XPPMATH 20 "6##\"\"&\"#7" }}{PARA 11 

"" 1 "" {XPPMATH 20 "6##\"#8\"#[" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 149 "#############################  PARABOLE\nrestart:wit

h(plots):rho:=2:e:=1:\nph:=polarplot([rho/(1-e*cos(t)),t,t=Pi/4..7*Pi/

4],color=black):\ndisplay(ph);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning

, the name changecoords has been redefined\n" }}{PARA 13 "" 1 "" 

{GLPLOT2D 491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$7jn7$$\"3=)fbI7F%G[!#

<$\"36Df/CrUG[F*7$$\"3g])*z(zO]U%F*$\"3yXpBy;MeYF*7$$\"3)RK[*3KIeSF*$

\"3)>;.GPM\")\\%F*7$$\"3obdo`%HRs$F*$\"3qtJ'y\\?pM%F*7$$\"3Hvi&>wI#=MF

*$\"3%e&oP$e<R?%F*7$$\"3CFt!3aEa%HF*$\"3].tLf&>E(RF*7$$\"3@\"3%[+vCODF

*$\"3cPhj%e#)4w$F*7$$\"3Ec(4.!pmQ@F*$\"3m`%*yPmDVNF*7$$\"3!3EFH_Rdz\"F

*$\"3e(>6[,$4WLF*7$$\"3i+r[H(Gh\\\"F*$\"3wVv80$G)fJF*7$$\"33K(>S:=YB\"

F*$\"3u&)\\$)\\ys*)HF*7$$\"3XuJH'G9h+\"F*$\"3w9OtysuKGF*7$$\"3U>*Q:O_U

/)!#=$\"3sA\"QX#zd'o#F*7$$\"37AiiV*RX)[Fao$\"3T1HFdU/SCF*7$$\"32\\Qic+

OSAFao$\"3bJx>9Ks7AF*7$$\"3'[ojr3-\"o=!#?$\"3bv(\\/Bn=+#F*7$$!3OfaTHTJ

%z\"Fao$\"3%Ru%==[q6=F*7$$!3C$)e8i3[JLFao$\"3MKmbE+AL;F*7$$!3?J^PV^wkW

Fao$\"3a5)e&zJ)z[\"F*7$$!3K9.9T'*pRbFao$\"31[!**Hg4dL\"F*7$$!3v,c4#[>E

W'Fao$\"3#owFUgvG>\"F*7$$!3Wv$R8$p#Q<(Fao$\"3uS-Sk_Bj5F*7$$!3YUAIPRtPx

Fao$\"3mS6kjpl7&*Fao7$$!3YHWw&\\??I)Fao$\"3L@uEs$48C)Fao7$$!3T3$*H4,N,

()Fao$\"3&[QS([qN2sFao7$$!3]>\\?I[@'3*Fao$\"3EHE@YfxXgFao7$$!3K%e)3NG$

HO*Fao$\"3'yH.d*y.[]Fao7$$!3RSLDj[//'*Fao$\"35\\-r&HC(zRFao7$$!3?\"o[S

lGwx*Fao$\"3iV'=Y:CC)HFao7$$!3km[%4>_U!**Fao$\"3o4%R&)=;q&>Fao7$$!3S'z

UfylP(**Fao$\"3p;b??pQC5Fao7$$!2m;hWZ')*****F*$\"3-&3c=+()fK#Fap7$$!3U

)[lyQkT(**Fao$!3OQqPz[d;5Fao7$$!3?!*4<E#fs!**Fao$!31oqDE-/E>Fao7$$!31s

)GKCFsy*Fao$!3jUXSVkM<HFao7$$!3)GEtU!yl3'*Fao$!3%\\Ufj;uk&RFao7$$!3M>[

L`;nw$*Fao$!3aN;f4*3L*\\Fao7$$!3g9VQ0Mm$4*Fao$!3#)*\\\"=M\\3@gFao7$$!3

rp>7$>M[q)Fao$!3cji)QU#o(>(Fao7$$!3;:hAOiN!G)Fao$!3C0b.Nvr$H)Fao7$$!3%

z$)))*p#zvt(Fao$!3kheBS@)H^*Fao7$$!3qCw\\')>*Q:(Fao$!3!=*>FS&yp1\"F*7$

$!3)H<I`wD!*R'Fao$!3V>6YhB;+7F*7$$!3%p;=O!3\\dbFao$!3Jhq^9I/L8F*7$$!39

zj<sqx9XFao$!3))zHD<eC\"[\"F*7$$!3<OtqhP6+LFao$!3m>46cm0P;F*7$$!3q]0H5

RKt<Fao$!3WW7%p^?S\"=F*7$$\"3/'\\j#fK->d!#@$!3<K7e?=d+?F*7$$\"3Zqp!p@.

QA#Fao$!3f,fH&>E7@#F*7$$\"3s%*\\>41mQ\\Fao$!3yZ#e=FwWW#F*7$$\"35$>X5K#

[D!)Fao$!3GfzKT-=&o#F*7$$\"3#p;R$>^7]7F*$!3/#>L<T$3+IF*7$$\"31E.&f!G?#

\\\"F*$!3k0zbICMdJF*7$$\"3A!*44\"oFmw\"F*$!3fc<G[ljELF*7$$\"3N`-**R_c,

@F*$!3!z%)=nD_A_$F*7$$\"3Q]F'3nf!*[#F*$!3^Fu*y&\\!et$F*7$$\"3N/$zE\"[t

>HF*$!3YYfbKSmfRF*7$$\"3vFL%*>(\\>U$F*$!3>T=G$\\'o0UF*7$$\"3WUBH!*e(ps

$F*$!3%4SRZ#>K[VF*7$$\"31u7b*GF01%F*$!3#3(=PaJ7*\\%F*7$$\"3a*\\Qw)zDEW

F*$!3iI_7^f')eYF*7$$\"3:2xLGrUG[F*$!3=XQBErUG[F*-%'COLOURG6&%$RGBG\"\"

!F__lF__l-%%VIEWG6$%(DEFAULTGFc_l" 1 2 0 1 10 0 2 9 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 143 "#############################  ELLIPSE\nrestart:with

(plots):p:=2:e:=3/4:\nph1:=polarplot([p/(1-e*cos(t)),t,t=-Pi..Pi],colo

r=black):\ndisplay(ph1);" }}{PARA 7 "" 1 "" {TEXT -1 50 "Warning, the \+

name changecoords has been redefined\n" }}{PARA 13 "" 1 "" {GLPLOT2D 

491 491 491 {PLOTDATA 2 "6$-%'CURVESG6$7in7$$!3zUr&G9dG9\"!#<$\"3A7Z1m

$y!)o%!#F7$$!3-Zbb$R<n8\"F*$!3CMgenZgm:!#=7$$!3&QV_.R_77\"F*$!31k4a)oN

i$HF37$$!3g``lrB:#4\"F*$!3#*yM^u'Q5\\%F37$$!3sl(*ojc]\\5F*$!3u`m.^(=%z

gF37$$!3@%RJ)e'f[#**F3$!3Es,CyH]\"p(F37$$!3;(>Pz5`5D*F3$!3Cb>rk+(4A*F3

7$$!3K-BWTr(fQ)F3$!31!o]Uv#o%3\"F*7$$!3gjUw*G:TG(F3$!3CF$*e'HG!e7F*7$$

!3BsarJ=wQfF3$!3ZL00yroO9F*7$$!31mY4)ftkC%F3$!3vyTVP7,F;F*7$$!3$R&H(>k

OPW#F3$!3'e/8P#*3-!=F*7$$\"3'3]#Qy\"[Z>\"!#?$!3ajxV/d*3+#F*7$$\"3z/'*R

566NIF3$!3x3FN[+'o?#F*7$$\"3$oE`%R_x-mF3$!3CN<j%4iiS#F*7$$\"3SeI)[SYC0

\"F*$!3Y9fZMd;$e#F*7$$\"3;TY7$*fx@;F*$!3wt(e/-Bvx#F*7$$\"3i1LCz#o!3AF*

$!3\"G$)R!=p&R\"HF*7$$\"3SVcf4LnFIF*$!3#*QKvUh17IF*7$$\"3G%[tYmp,W$F*$

!3XDsI_gqBIF*7$$\"3)*ognB\"oB)QF*$!3nvZ3R3y3IF*7$$\"3u#)oh#Rx%)R%F*$!3

Y]xrth([&HF*7$$\"3oq\\<jOQS\\F*$!3!4ZNlxzN&GF*7$$\"3W-B,UQVqaF*$!35%zB

e%QL0FF*7$$\"3_Ik.))GN+gF*$!3#)eFW%=T)*\\#F*7$$\"3T,t$f:SO`'F*$!3wh?Ui

9<>AF*7$$\"35X2C#ohA-(F*$!3e,$H\\z!))o=F*7$$\"3m*oUUj*y2uF*$!3W!*y<'[B

%)[\"F*7$$\"3$p!G;!fo0r(F*$!3!RJlwx3)e5F*7$$\"3#3@M,S!oAzF*$!3A+z[!4:x

`&F37$$\"3m(*e)=6Y)**zF*$!3k?MD$375[#!#>7$$\"3blnu6?WIzF*$\"3aKia4kma_

F37$$\"34*3<-vM[r(F*$\"31IO>!oH70\"F*7$$\"391rX_E9AuF*$\"3?(f0ON4:Z\"F

*7$$\"3!y(GMs'4*\\qF*$\"3q\"RC))4%QX=F*7$$\"37aLmyfh\"e'F*$\"3g%*)[.7w

$*=#F*7$$\"3ux`!*>%*=pgF*$\"3O!H_p>W#oCF*7$$\"3wH?n<gz<bF*$\"3i0P'fqm%

*o#F*7$$\"3)*4%*[Zunk\\F*$\"3Q(4f]$z*y%GF*7$$\"31Rdx#[\"4PWF*$\"3!yL>p

?:#\\HF*7$$\"3%G<(\\:'fK$RF*$\"3H**>jWBB0IF*7$$\"3SZ&GjKzWZ$F*$\"3'y:0

6JjN-$F*7$$\"3ObF6C%=r/$F*$\"3ZW5+r2<8IF*7$$\"3]NLC$pbT@#F*$\"3')*)GR;

%p]\"HF*7$$\"3Uya?$zP_f\"F*$\"3'3@g#HW!*pFF*7$$\"3?@O/G!>B0\"F*$\"3uLS

xrW6$e#F*7$$\"39AnkSNR'['F3$\"3*fl7y$[Q+CF*7$$\"350:TjL>gGF3$\"3%o_N+<

mf>#F*7$$\"3rz4a)H@)GhFco$\"3T9C(oC(e/?F*7$$!3[N!\\Ho='[BF3$\"34x\"G.`

o'3=F*7$$!3-e&4i0?$)G%F3$\"3b+!>xFnEi\"F*7$$!3#f>wmEmw&fF3$\"3FKRuH\"p

VV\"F*7$$!3g=!=!f\"=iF(F3$\"3GYqdE$p\"f7F*7$$!3'[#zOSkHz$)F3$\"3u**f,&

*=$e3\"F*7$$!3E(z-(y&4`E*F3$\"3![PpB6p9>*F37$$!3/MN8Zxk@**F3$\"3A-#o'p

bd*p(F37$$!3Wg!e!p$o50\"F*$\"3v)zlUoR)GgF37$$!3/I%*zhh]!4\"F*$\"3-#>\\

*>v%Hc%F37$$!3[%4ljYn*>6F*$\"3Gz@pDo2AIF37$$!3=wXQUkvO6F*$\"3w%)R5_$=;
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urve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}}{EXCHG 

{PARA 12 "" 1 "" {TEXT -1 0 "" }}}}{MARK "6 0 0" 0 }{VIEWOPTS 1 1 0 1 
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24 § 1

1.9 Intégrales curvilignes

La propriété d’invariance relativement au paramètre s’exprime aussi (avec une
nuance) dans le cadre suivant. Soit une fonction vectorielle ω(x) = (ω1(x), · · · , ωn(x))
définie comme au début sur U . Alors on peut former l’intégrale∫ b

a

(
n∑

i=1

ωi(x(t))x′i(t)

)
dt

Noter la ressemblance avec les intégrales ordinaires
∫ b

a
f(x)dx . On appelle une telle

intégrale une intégrale curviligne. Le terme sous le signe somme peut être identifié
comme la fonction produit scalaire (voir Chapitre 2)

(w ◦ x, grad x)
¶ Attention: le choix d’un paramètre pour une courbe γ : t → x(t) induit

une orientation, ou sens de déplacement (de parcours), de la courbe. On dit que le
changement de paramètre t = t(s) définit la même orientation (ou sens de parcours) si
t′(s) > 0 (∀s) , i.e. t(s) est une fonction croissante. Dans le cas contraire ( t′(s) < 0 ),
on dira que la courbe est parcourue dans le sens opposé. On notera que à orientation
fixée, le paramètre longueur d’arc est unique à une translation près s → s + cte .

Par exemple, le cercle unité x = cos t, y = sin t dans son paramétrage usuel,
est parcouru dans le sens opposé aux aiguilles d’une montre. Le passage de t à −t donne
le sens inverse. Donc le cercle unité parcouru dans le sens des aiguilles d’une montre est:

x(t) = cos t , y(t) = sin(−t) = −sin t

Autre exemple: soit la droite paramétrée t 7→ u + tv (v 6= u ∈ Rn) . La même
droite mais parcourue en sens inverse est t 7→ u = tv !.

Proposition 1.6
L’intégrale curviligne ∫ b

a

(
n∑

i=1

ωi(x(t))x′i(t)

)
dt

ne dépend du paramètre choisi, pourvu que celui-ci préserve l’orientation. En d’autres
termes si on change de paramètre t = t(s) , l’intégrale ne change pas si l’orientation
est préservée, sinon elle change de signe.

Démonstration:

Soit s → t(s), [α, β] ∼= [a, b] un changement de paramètre. La formule de
changement de variable dans les intégrales donne∫ b

a

(
n∑

i=1

ωi(x(t))x′i(t)

)
dt =

∫ β

α

(
n∑

i=1

ωi(x(t(s)))x′i(t(s))

)
|t′(s)|ds

Ce qui donne exactement le résultat en fonction du signe de t′(s) . n

¶ Pour calculer une intégrale curviligne, on peut imaginer prendre pour paramètre la
longueur d’arc, mais ce paramètre est souvent difficile à rendre explicite, car il faut
calculer une intégrale.

La notation habituelle (= convention) pour ce type d’intégrale (appelée intégrale
curviligne le long de l’arc γ ) est∫

γ

(
n∑

i=1

ωidxi) =
∫

γ

γ∗(ω)

On parle dans les textes de Physique de circulation d’un champ de vecteurs le long d’un
arc.
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Courbes paramétrées 25

Exemple 1.21 :
Calculons I =

∫
γ
(x2dx+xydy) où γ est l’arc de parabole y = x2 d’extrémités

A = (0, 0), B = (1, 1) . On prend comme paramètre t , de sorte que x(t) = t, y(t) = t2 .
Donc I =

∫ 1

0
(t2 + 2t4)dt = 1

3 + 2
5 = 11

15 .
r

Dans un cas très spécial mais important, l’intégrale
∫

γ
(
∑n

i=1 ωidxi) ne dépend
pas de la courbe, mais que des deux extrémités. C’est le cas sil existe une fonction scalaire
U(x) définie sur U avec des dérivées partielles continues (potentiel) telle pour tout i ,
ωi(x) = ∂U

∂xi
. On y reviendra dans le chapitre 2.

1.10 Courbure des courbes planes

Repère de Frenet

Par repère (ou base) orthonormé de R2 en veut dire un couple e1, e2 ∈ R2

de deux vecteurs tels que

‖e1‖ = ‖e2‖ = 1, (e1, e2) = 0

Les vecteurs e1, e2 forment alors une base de l’espace vectoriel R2 . Le repère dit
canonique est e1 = (1, 0), e2 = (0, 1) . Soit (u1, u2) un repère orthonormé.

u1 =
(

a
c

)
u2 =

(
b
d

)
On a donc a2 + c2 = b2 + d2 = 1 , et ab + cd = 0 . Mais l’identité !!

(a2 + c2)(b2 + d2) = (ad− bc)2 + (ab + cd)2

donne (ad − bc)2 = 1 . L’identité de dessus résulte soit d’un simple calcul, soit de
l’observation que si on introduit les nombres complexes z = a + ic, w = −b + id , on a
entre modules |z||w| = |zw| .

Il y a donc deux cas possible:
• ad− bc = +1 , on dit que le repère est direct, ou définit l’orientation positive du plan
(celle fixée originellement par le repère canonique).
• ad − bc = −1 , dans ce cas le repère définit l’orientation opposée, ou négative du
plan.

Exercice 21 On suppose que le repère u1 =
(

a

c

)
u2 =

(
b

d

)
est direct. Montrer qu’il existe

θ unique modulo 2π tel que (
a b

c d

)
=
(
cos θ −sin θ

sin θ cos θ

)
Ccela prouve que le repère se déduit du repère canonique par la rotation vectorielle d’angle θ .

Proposition 1.7
Soit un vecteur unitaire (de longueur un) u1 = (a, c) . Il existe un unique vecteur
(unitaire) u2 = (b, d) tel que (u1, u2) soit un repère direct (⇐⇒ ad−bc = 1 ). Noter
que si on renverse l’ordre, le repère (u2, u1) est négatif.

Démonstration:

L’équation (v, u1) = 0 avec ‖v‖ = 1 a deux solutions, ±v . Ces deux solutions
correspondent à deux repères d’orientations opposées. On prend le vecteur v qui donne
l’orientation positive. n
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Soit une courbe plane (ou arc de courbe) supposée sans point stationnaire, et
définie sur un intervalle (a, b) . On prend

τ(t) = u1 =
x′(t)
‖x′(t)‖

Noter que u1 = u1(t) , et que ce vecteur est le vecteur tangent unitaire, donnant
l’orientation de la tangente. Soit alors η(t) l’unique vecteur unitaire normal à τ(t) ,
tel que le repère orthonormé (τ(t), η(t)) soit direct. Le repère dépend de t !, il est dit
mobile.

Définition 1.8

Le repère orthonormé direct (τ(t), η(t)) est appelé le repère de Frenet de la courbe
paramétrée γ en t , et η(t) la normale orientée (ou principale).

Noter que si on change le paramétrage de la courbe, soit t = t(u) , alors le repère
de Frenet ne change pas si t′(u) > 0 , sinon est remplacé par (−τ,−η) si t′(u) < 0 ; si
la courbe est parcourue dans le sens opposé, le vecteur tangent unitaire change de sens,
ainsi que la normale unitaire.

Exemple 1.22 :
1) Pour le cercle unité f(t) = (cos t,sin t) , paramétré par la longueur d’arc

( s = t ), on a

τ(t) = (−sin t,cos t) , η(t) = (−cos t,−sin t) = −f(t)

2)Soit la courbe graphe du sinus t 7→ f(t) = (t,sin t) . Elle est régulière en
tout point. On a f ′(t) = (1,cos t) . Donc ‖f ′(t)‖ =

√
1 + cos2 t . On a τ(t) =

1√
1+cos2 t

(1,cos t) , et η(t) = 1√
1+cos2 t

(−cos t, 1) .r

Exercice 22 Trouver le repère de Frenet en tout point de la droite x = 1 + t, y = 1 + 2t .
Expliciter le paramétrage par la longueur d’arc. Solution: s =

∫ t

0

√
5dt =

√
5t, x = 1 + s√

5
, y =

1 + 2s√
5

. −→τ = 1√
5
(1, 2), −→η = 1√

5
(−2, 1) .

Exercice 23 Soit la branche d’hyperbole décrite paramétriquement par x = sh t, y = ch t

(noter que y2−x2 = 1 . Expliciter le repère de Frenet. Solution: Le vecteur tangent est
(
ch t

sh t

)
,

sa longueur est ch2 t + sh2 t = ch 2t . On a ainsi

τ(t) =
1√
ch 2t

(
ch t

sh t

)
, η(t) =

1√
ch 2t

(
−sh t

ch t

)
.

Courbure des courbes planes

La courbure est une information locale qui mesure si la courbe tourne peu ou
beaucoup en un point. Cela explique, ce qui est clair par ailleurs, qu’un cercle est de
courbure constante, et une droite de courbure nulle.

Soit toujours une courbe plane (ou arc de courbe) t → f(t) supposée sans point
stationnaire, et définie sur un intervalle (a, b) dérivable autant de fois que nécessaire.
Par changement de paramètre t = t(α) , on se restreint à un changement positif, i.e. tel
que t′(α) > 0 (respecte le sens de déplacement).

Supposons la courbe γ : t 7→ f(t) = (x(t), y(t)) paramétrée par la longueur
d’arc, donc on note t = s le paramètre. La longeur de l’arc de s0 à s1 est s1 − s0 .
Soit le vecteur vitesse τ(s) = df

ds , définissant une fonction s 7→ τ(s), (‖τ(s)‖ = 1) .
Rappelons que le vecteur accélération au point de paramètre s est f ′′(s) = d2f

ds2 = τ(s)
ds .

panchish
Text Box
28

panchish
Highlight

panchish
Highlight


{VERSION 6 0 "IBM INTEL NT" "6.0" }
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$$!3=;[m&\\(*e#GF*$\"3DDQ7Fb268F*7$$!3K:#\\?)yKnFF*$\"3%3Pru)yd)>*F-7$

$!3<.&)y'ycAj#F*$\"3A(>$Q)*GWDcF-7$$!3!f()3Ig))oX#F*$\"3ALKhi#>6)HF-7$

$!3sod6!zdpF#F*$\"3E(zf!o_zl7F-7$$!3W#4qV'HED@F*$\"3!e*fsYXt(e$F=7$$!3

QbQ0UkmM?F*$\"3\"GR\"3S?zM]FH7$$!3!*R#H#H)\\,+#F*$\"3/siq<&y=T\"Fc^m7$

$!3?Gep.7GE?F*$!3%*\\QNE<o7LFH7$$!3q3,j-`g4@F*$!3mYz:JN><HF=7$$!3AZ?))

eQ)*[AF*$!3[:1`?9\"R1\"F-7$$!3r3C#fQ&*)=CF*$!3%GtUyS4Cb#F-7$$!3!er=2V@

7f#F*$!3wua1/&3D)[F-7$$!30'\\F_QNYt#F*$!3'3G0j\\(4z!)F-7$$!3wfM*f0FN\"

GF*$!3#pF)\\S)3e;\"F*7$$!3Mb;$3*GRAGF*$!3U\"yRcR)3v:F*7$$!3Vc5*yt-\\u#

F*$!3tZ)3@W'o;?F*7$$!3m)z)=>\"H1d#F*$!3#e$3g1+=nCF*7$$!3M9Sp3#oaE#F*$!

3m;Ys)ym#RHF*7$$!33T#Q!3.DY=F*$!3-=Dj$*[scLF*7$$!3kU9x8PZ)f\"F*$!3f`H(

G^F\\`$F*7$$!3'367^2,*G8F*$!3!*en=p40)o$F*7$$!3hw1@wg\"4/\"F*$!3y\">`B

.)48QF*7$$!3w!H-vS.LQ(F-$!3Gn%)36?g2RF*7$$!3aksftY,SWF-$!3;4bLjk%p'RF*

7$$!3XQ3Et>yS9F-$!3iZ&3:3Ql*RF*7$$\"393'H>l_md\"F-$!3#eB\\+%Q&e*RF*7$$

\"3?K5:h+<uXF-$!3?,g:Te!\\'RF*7$$\"3XJ[#RujS^(F-$!38S&)H[5C/RF*7$$\"3w

a1tE?)f.\"F*$!3d=MlV#H\\\"QF*7$$\"3nM5g)G(o28F*$!3!p9UB[R&)p$F*7$$\"3/

h7/P6Lj:F*$!3yv@*pd0rb$F*7$$\"3ow`x#paP.#F*$!3W0d#feo<>$F*7$$\"34#3\")

o*[m,CF*$!3ghlp^[DbFF*7$$\"3!Q)4Oar!el#F*$!3+$Hpy!4+zAF*7$$\"3CdBXi&)z

%z#F*$!3s_,R'>*z&z\"F*7$$\"3V#4Ma>St#GF*$!3+'RwQ](\\Y8F*7$$\"3+_kd>!GO

x#F*$!3M#)*[Cpk1X*F-7$$\"3GqS3#4\\dl#F*$!3%=!f/(o\\$*4'F-7$$\"3[*)HJm.

w*\\#F*$!3n?&>#)=ni^$F-7$$\"3b<4%4cOaK#F*$!3#fAT\"\\d9a;F-7$$\"3+Y)[hJ

Q\"p@F*$!3u9m'>oFzt&F=7$$\"3AW\\j,Pxb?F*$!3$>kd<G\")f.\"F=7$$\"36te8'o

9F+#F*$!3E\")>!*eS$**3\"FN7$$\"3%*>eLaY7\"4#F*$\"3+OJb%)zb%>#F=7$$\"3s

qJK)z#)fP#F*$\"3U.<)egPS6#F-7$$\"3GZLgBr`ZDF*$\"3YQJ==*>p=%F-7$$\"3crp

m$oS#*p#F*$\"3sZR.U3p*4(F-7$$\"3!G,HK\"f?,GF*$\"3YUpC'[b-3\"F*7$$\"3x2

j(RD_g#GF*$\"317<q!)R&\\^\"F*7$$\"3yxz1bC\"Hv#F*$\"3O5q]&QDq)>F*7$$\"3

'[I#[,aeoDF*$\"3sAx[8gBrCF*7$$\"3I\"z>_v9&oAF*$\"3d=\"4=i!\\NHF*7$$\"3

;kipIt/e=F*$\"3y-.(ew)=ZLF*7$$\"3S\"*eyBhC'R\"F*$\"3/L,#=$QJ`OF*7$$\"3

&pNrf0$o<()F-$\"3G\"4'G:dHqQF*7$$\"3$o@\\]L-)HfF-$\"3VP.7==wSRF*7$$\"3

wf$H()RwJ2$F-$\"3+yR-8V@%)RF*7$$\"3pBT0?q#y!=F=$\"3#4.A)Gb%***RF*7$$!3

=*pc<-=Pr#F-$\"3Il4:+*)p()RF*7$$!3yV%G1^\"H!*fF-$\"3h'*)z@_L&RRF*7$$!3

oWOORwpv\"*F-$\"3A#HCh+Df&QF*7$$!3v=k)eO`AA\"F*$\"3'*=OhV`lQPF*7$$!3Y'

zj@H'o3:F*$\"3#)o')*386-f$F*7$$!3ycgfF-$Hx\"F*$\"3z))z#)ptr8MF*7$$!3%=

[>8b)f6?F*$\"3LO<0jV&G@$F*7$$!3Dd,zqw$>A#F*$\"3=y='H)*f<*HF*7$$!3Tt%[=

9\"*=S#F*$\"3/\">=Y**>\\v#F*7$$!38\"o$e^-MWEF*$\"3)R8$4\"z,pI#F*7$$!3]

Oh6:OT%y#F*$\"3;Tlu4t2^=F*7$$!3\\ZUn]qUGGF*$\"3.nb<&)Hl89F*7$$!3?!)*z$

Glm*y#F*$\"3x#4M^C]u,\"F*7$$!3m(er/FY&yEF*$\"3\"*z0-M@-,mF-7$$!3kfmj$*

*HD_#F*$\"3G<2'\\')*HDQF-7$$!3iw#H0Qb7N#F*$\"3oi%3/Sj<)=F-7$$!3kN'3k-]

K>#F*$\"3WGJ'*3Dh%3(F=7$$!3)Q$G)G-!3x?F*$\"3[&*Q-%)pa(p\"F=7$$!3G^$QE>

48,#F*$\"3?([4#QYt(H*FN7$$!3z$)p,[9O+?F*$\"3O.h?s+h!H&Fc^m7$$!3g?!H)o$

*o/?F*$!3I=z6puOwCFN7$$!35[#*)GT\\T-#F*$!3$=UW8e?b\"HFH7$$!3a(Gzab%4e?

F*$!3NQ8+njK-6F=7$$!3)G?TM/UT<#F*$!3M4EC&Qzy+'F=7$$!3WUr$))e'4LBF*$!3b

<@4Pm7?<F-7$$!3.ETTnl64DF*$!3%=Eg]fM5k$F-7$F($!3>xCv&3<.W'F--%+AXESLAB

ELSG6$Q!6\"Feao-%'COLOURG6&%$RGBG\"\"!F[boF[bo-%%VIEWG6$%(DEFAULTGF_bo

" 1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}

}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 62 "u:=diff(3*cos(t) - cos(3*t

),t);v:=diff(3*sin(t) - sin(3*t),t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "

6#>%\"uG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(!\"\"*&F'F(-F*6#,$*&F'F(F,F(F(F

(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"vG,&*&\"\"$\"\"\"-%$cosG6#%

\"tGF(F(*&F'F(-F*6#,$*&F'F(F,F(F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 28 "xs:=diff(u,t);ys:=diff(v,t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#xsG,&*&\"\"$\"\"\"-%$cosG6#%\"tGF(!\"\"*&\"\"*F(-F*6

#,$*&F'F(F,F(F(F(F(" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#ysG,&*&\"\"$

\"\"\"-%$sinG6#%\"tGF(!\"\"*&\"\"*F(-F*6#,$*&F'F(F,F(F(F(F(" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 88 "simplify(u);simplify(v);simp

lify(xs);simplify(ys);simplify(u^2+v^2);simplify(u*ys-v*xs);" }}{PARA 

11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"'\"\"\",&F&!\"\"*&\"\"#F&)-%$cosG6#%

\"tGF*F&F&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7

\"\"\")-%$sinG6#%\"tG\"\"#F&-%$cosGF*F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*(\"\"'\"\"\"-%$cosG6#%\"tGF&,&\"\"&!\"\"*&F%F&)F'\"

\"#F&F&F&F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"#7\"\"\",&F&!\"\"

*&\"\"$F&)-%$cosG6#%\"tG\"\"#F&F&F&-%$sinGF.F&F&" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&\"#O\"\"\")-%$sinG6#%\"tG\"\"#F&F&" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#,$*&\"#s\"\"\")-%$sinG6#%\"tG\"\"#F&F&" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 22 "solve(u=0);solve(v=0);" }}{PARA 11 

"" 1 "" {XPPMATH 20 "6(%#PiG\"\"!,$*&\"\"%!\"\"F#\"\"\"F),$*&F'F(F#F)F

(,$*(\"\"$F)F'F(F#F)F),$*(F.F)F'F(F#F)F(" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6%,$*&\"\"#!\"\"%#PiG\"\"\"F(\"\"!F'" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 68 "taylor(3*cos(t) - cos(3*t),t=0,5);taylor(3*sin(t) - s

in(3*t),t=0,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++%\"tG\"\"#\"\"!\"

\"$F%#!#8\"\"%F*-%\"OG6#\"\"\"\"\"&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#+'%\"tG\"\"%\"\"$-%\"OG6#\"\"\"\"\"&" }}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 70 "taylor(3*cos(t) - cos(3*t),t=Pi,5);taylor(3*sin(t) - \+

sin(3*t),t=Pi,5);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#++,&%\"tG\"\"\"%#

PiG!\"\"!\"#\"\"!!\"$\"\"##\"#8\"\"%F/-%\"OG6#F&\"\"&" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#+',&%\"tG\"\"\"%#PiG!\"\"!\"%\"\"$-%\"OG6#F&\"\"&

" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 46 "x:=3*cos(t) - cos(3*t);

y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"xG,&*&

\"\"$\"\"\"-%$cosG6#%\"tGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}{PARA 11 "" 

1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$sinG6#%\"tGF(F(-F*6#,$*&F'

F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 38 "x1:=subs(t

=Pi/4,x);y1:=subs(t=Pi/4,y);" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#x1G

,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0

F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y1G,&*&\"\"$\"\"\"-%$sinG

6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 20 "evalf(x1);evalf(y1);" }}{PARA 0 "> \+

" 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+CrUGG!

\"*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#$\"+iN@99!\"*" }}}{EXCHG {PARA 

0 "> " 0 "" {MPLTEXT 1 0 60 "simplify(3*cos(t) - cos(3*t));simplify(3*

sin(t) - sin(3*t));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*(\"\"#\"\"\"

-%$cosG6#%\"tGF&,&\"\"$!\"\"*&F%F&)F'F%F&F&F&F-" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&\"\"%\"\"\")-%$sinG6#%\"tG\"\"$F&F&" }}}{EXCHG 

{PARA 0 "> " 0 "" {MPLTEXT 1 0 44 "plot([x,y],t=0..4*Pi);plot([x,y,t=0

..4*Pi]);" }}{PARA 13 "" 1 "" {GLPLOT2D 495 495 495 {PLOTDATA 2 "6&-%'

CURVESG6$7gw7$$\"\"!F)$\"\"#F)7$$\"3o#e#[q66RF!#=$\"3kb`$*y!3s?#!#<7$$

\"3>O;(R:(RA^F/$\"3!G/I)Qi(3e#F27$$\"3Ya\\5T2Y#z&F/$\"3UM1D'G%zwEF27$$

\"3ss#Q#GV_ikF/$\"3)y]V*y@vaFF27$$\"3%=$\\!=7cvz'F/$\"3)4IJe?,Zy#F27$$

\"3)4fr`\"zeKrF/$\"3DVu>dSZ2GF27$$\"3+\\#Q*3(>wY(F/$\"3y'=l&=CEAGF27$$

\"383\\]-:l-yF/$\"3pgijCdJGGF27$$\"3J0kF/T!*R\")F/$\"3%GM5GE%*[#GF27$$

\"3g.z/1n:x%)F/$\"3ouTGd]I6GF27$$\"3!3S>yI4W\"))F/$\"3ch\\<$*y+(y#F27$

$\"3)z*3f4>m^\"*F/$\"3+;sj^:b^FF27$$\"3N#*Q88r;E)*F/$\"33X$\\D'H$ek#F2

7$$\"3o)on;Bn+0\"F2$\"3#[T.y7,D\\#F27$$\"3j'ys9<(><6F2$\"3%QsE(G=k#H#F

27$$\"3e%)yF6rK%=\"F2$\"3='fh/fFt/#F27$$\"3c#)H3^qX^7F2$\"3a4aHr5()f<F

27$$\"3^!3))3*pe=8F2$\"3(y:.=T0^V\"F27$$\"33XyJQ]#3Q\"F2$\"30J$R,j^g5

\"F27$$\"3W4wu&3jIW\"F2$\"3yHj\"Ru&[gvF/7$$\"3!QPxJ8,`]\"F2$\"3Yg\"HY#

))o:RF/7$$\"3QQrg!=Rvc\"F2$\"3wEg>N/Fa>!#>7$$\"3#)fAvtI)>j\"F2$!3mX!R@

yo(fOF/7$$\"3-\"Q(*o'pU'p\"F2$!3im)>O.O$RuF/7$$\"3E-D/g3(3w\"F2$!3klRL

Vlh16F27$$\"3rBw=`ZJD=F2$!3w0F(\\@KoW\"F27$$\"31]im>F'>*=F2$!3KQ%=8)R@

o<F27$$\"3Aw[9'o5'e>F2$!3SfVS)fqE0#F27$$\"3!G]BEle_-#F2$!3ue\"\\X^0bH#

F27$$\"3%*G@5>m!>4#F2$!3wu4oEA]$\\#F27$$\"31-qqW3Me@F2$!3KsdekDhWEF27$

$\"3gv=Jq]xCAF2$!3iRQCU@_\\FF27$$\"3Q7V6$=#*zD#F2$!3YE8\"o>w]y#F27$$\"

3;\\n\"fH47H#F2$!35q/,G'z(4GF27$$\"3\\&=>(3kUCBF2$!3&G6L%*GdS#GF27$$\"

3EA;_@NkdBF2$!3M.[7D#=%GGF27$$\"37!4T\\S6=R#F2$!3ld-5cn<BGF27$$\"3Ve0O

)GzfU#F2$!3)3U9fJ$y3GF27$$\"3GE+yrr9gCF2$!3kX<(>pGgy#F27$$\"39%\\*>b]J

%\\#F2$!3K$H@gymdv#F27$$\"3')H%Q?#3liDF2$!39JHK$o$RwEF27$$\"3flt())e')

4j#F2$!3?WxfxrPyDF27$$\"3uO!)Q6turGF2$!3'z]/@+-;?#F27$$\"3C#Gp()>2&RHF

2$!3._>#o^jr6#F27$$\"3uF0:'3ns+$F2$!3E!R*=,z2`?F27$$\"3[]6%)Hq9TIF2$!3

$zob><Q*H?F27$$\"3Ct<`tp-vIF2$!3l%G:vCHK,#F27$$\"3)fRAs\"p!*3JF2$!32vd

!QO,K+#F27$$\"3t=I\"4'oyUJF2$!3>#y'QyU++?F27$$\"3[`v!*=f!o<$F2$!37WT4F

\\r.?F27$$\"3z(3-p(\\#3@$F2$!3oEHR*y/V,#F27$$\"35Am*[.W[C$F2$!3dxdU)Q9

;.#F27$$\"3Sc6*G4j)yKF2$!3I;0]%G#Qb?F27$$\"3-D-))37!pM$F2$!3tn]L_`v?@F

27$$\"3k$Hp[KR\\T$F2$!3Y\\KNklU1AF27$$\"3!yU;Dl3sn$F2$!3w#e(fuq!fh#F27

$$\"3s\")\\Nr+vOPF2$!3?p[do:@(p#F27$$\"3iNN>!\\\"H'z$F2$!3S)y-UvKHw#F2

7$$\"3!G\"Gh*>ig#QF2$!3e=sAI$e$)y#F27$$\"3)**3K!4H$e&QF2$!3VM'35hC!3GF

27$$\"39n8X=Og&)QF2$!3e9h(R]n8#GF27$$\"3)QkqyKu`\"RF2$!3MX*\\$*3fy#GF2

7$$\"3CG[&3eu2&RF2$!3aK\"[3&**)f#GF27$$\"318!RQ$[<')RF2$!3%ffHCB6I\"GF

27$$\"3'y>Bo3v:-%F2$!3u?::+mG)y#F27$$\"3y\"Q2)R`(p0%F2$!35KOStqG^FF27$

$\"3_]dxXexFTF2$!3Kq!)[dZ#*QEF27$$\"3C>Tu^jd)>%F2$!3kjd?'\\sSZ#F27$$\"

3O])*o#)4`=VF2$!3S(e#ehgYw?F27$$\"3e!eNOh&[QWF2$!3&)fZ&fY&yV:F27$$\"3c

a<))*[`#3XF2$!39-DH)G+I=\"F27$$\"3kFz7m8-yXF2$!3u)Q'otKlTzF/7$$\"3i,TP

U#*yZYF2$!3kW3,!=GD'QF/7$$\"3gv-i=rb<ZF2$\"3@o#=D#R\"35$Ffr7$$\"3#R#)4

3^8$zZF2$\"3QglkJ>^+SF/7$$\"3Bs$**H!*p5%[F2$\"3E\\DR!=O]h(F/7$$\"3b?*)

=&HEG!\\F2$\"32E9(p2,'36F27$$\"3')o%yto#ek\\F2$\"37I\"HO\"f-N9F27$$\"3

hC?ZP#RB.&F2$\"3A(e$*4+kEw\"F27$$\"3C\"elvy&4+^F2$\"3GjQ\\=SC_?F27$$\"

3'y8fwL_y;&F2$\"3ks^6Er\"))H#F27$$\"3i$p_x))3cB&F2$\"3g)G'*y\"\\,*\\#F

27$$\"3$f3qk9H,I&F2$\"3u'=r;(*))\\k#F27$$\"3Cyu=0%\\YO&F2$\"379%)396QZ

FF27$$\"3QuhaM&4pR&F2$\"3!4O*)*)\\>Ey#F27$$\"3bq[!Rmp\"HaF2$\"3Pp+!QR%

f2GF27$$\"3enNE$zH9Y&F2$\"3o\\/DTuoAGF27$$\"3ujAiA**o$\\&F2$\"3N6bv3dN

GGF27$$\"3+e#)H$)*\\t_&F2$\"3,'o\"fbTzCGF27$$\"39`U(R/55c&F2$\"3,WG(zb

@A\"GF27$$\"3G[-l/,n%f&F2$\"3-4(p6*=Q\"z#F27$$\"3UViKl,LGcF2$\"3g\"o[V

E!3jFF27$$\"3oL#ymG]cp&F2$\"3913c&[jvo#F27$$\"3)RAI!3/(Hw&F2$\"3!>`ylo

&)Hf#F27$$\"3dPY!R&RD5gF2$\"3h@F%))=_e?#F27$$\"3)Rps;8Op2'F2$\"341'Q&R

A\"=7#F27$$\"3F^2W4$=O9'F2$\"35rNAC6@d?F27$$\"3YzZK)Rfp<'F2$\"3ZdmAj%R

M.#F27$$\"3c3)3s[+.@'F2$\"3(3(R!)G]%e,#F27$$\"3xOG4w:kViF2$\"30Z*Gq<$o

/?F27$$\"3'\\'o(\\m#)pF'F2$\"3(>W+NT:,+#F27$$\"3%z/&)fo9;J'F2$\"3mlhDm

DU-?F27$$\"3!4B$*pqYiM'F2$\"3%=n5o))y=,#F27$$\"3'QT,!G(y3Q'F2$\"3O,qe_

oLG?F27$$\"3%of4!\\2^:kF2$\"3S&>QG,R:0#F27$$\"3yif-\"zuZ['F2$\"3N\\[8.

\\h;@F27$$\"3qGB/L)QSb'F2$\"3e@lOoq)H?#F27$$\"3[+**zTq@&z'F2$\"3'p:g@U

e0e#F27$$\"3#*yw)*4oLgoF2$\"35n#oP%)GSn#F27$$\"3Mda<ylXDpF2$\"3Gvr(*>h

v]FF27$$\"3+Z$pAY;!epF2$\"39pdi$)*G2y#F27$$\"3yNKOYjd!*pF2$\"3)p([l'=S

S!GF27$$\"3aCrXIi8BqF2$\"35u53N*R*>GF27$$\"3?95b9hpbqF2$\"3$='*>>hGx#G

F27$$\"3;_p!3mL$*3(F2$\"3<VQ7jbdEGF27$$\"3+\"*G127(H7(F2$\"38)H<WbWa\"

GF27$$\"3%)H)=Lv3m:(F2$\"3U9*4KzzPz#F27$$\"3ooZd*HY->(F2$\"3#p_/F<76w#
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SXJ$=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"F/7$$\"3C5jy8'Gx#GF/$\"3

aqx[Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];F/7$$\"3_Rsj_@6hFF/$\"3'

Hp\"Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F/7$$\"3-<[Ln)\\V^#F/$\"3

/saw)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjGF/7$$\"3-/?IDz%34#F/$\"3

\"*eUh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">\\v!Q$F/7$$\"3/uM.e$*>/:

F/$\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t.w$F/7$$\"3%yDz-a2==)F=$

\"3iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)\\YmRF/7$$\"3A^OdM9@@nF2

$\"3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0!)yRF/7$$!3+=='zCzGq(F=$

\"3wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QMw$F/7$$!3Lq&>\\'\\]K:F/$

\"3K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yoLF/7$$!3=B*>*G#>_4#F/$\"

3O>Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoGF/7$$!3igFAd4c0DF/$\"3OF

%\\LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/7$$!3[d7]!>X%eFF/$\"3IR<

@2Hfl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!35&*4!3=_y#GF/$\"3%G89jK

C\\O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!3Y1U)o[$=fFF/$\"3)\\4#*R

!y8$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$!3qC.-eNT/EF/$\"37MaSU.&

36&F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3GQ4.9*op=#F/$\"3p;3)owrE

s'F27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr\"o;7,+#F/$\"3M=9'\\/&>X

\"*F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C_7W[\\$f=#F/$!3Y#yM&z5%Q

m'F27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@?hDxe#F/$!3jR<XVR_B[F=7$

$!3y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#F/$!3jKV+;\"fu$*)F=7$$!3

qEObRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/$!3Qas:`hXA9F/7$$!3)>(Gs

))[_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vyid*>#f.?F/7$$!3C,j-7AZXE

F/$!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!f],EF/7$$!3?O4K\"*oE,BF/

$!3o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;$F/7$$!3#*\\8ysqIw<F/$!3

u(QBJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/7$$!3]ITWga\\26F/$!3[U'R

XR*R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$$!334hP.i'[Z$F=$!33h_&[$

=!)zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$\"3#\\Na_tlq5%F=$!3CQxvyC

urRF/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?9'>a^&326F/$!3azkz>Lc(y$F

/7$$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T()*yV]w\"F/$!3#>WfC+A'>MF/

7$$\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yrDJ#F/$!33!o&p)3w#zGF/7$$

\"3!\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@l#F/$!3Ma1.,j1)G#F/7$$\"

3y***e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF/$!3KnV_^Wt<<F/7$$\"3r!o

6mZ2#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3Qz:/$*>Cr6F/7$$\"31k<+gg

rnFF/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva(H^'*pF=7$$\"3i>1rK!RLg#

F/$!3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w/#\\jBF=7$$\"3aH$\\u^.g?

#F/$!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax2L35F27$F($\"3q5@@]Cs3L!

#T-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%+AXESLABELSG6$Q!6\"Fe^n-%%VIEWG6$%

(DEFAULTGFj^n" 1 2 0 1 10 0 2 9 1 4 1 1.000000 45.000000 45.000000 0 

0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 29 "restart:with

(VectorCalculus):" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 67 "ArcLength( <3*

cos(t) - cos(3*t),3*sin(t) - sin(3*t)>, t=0..2*Pi ) ;" }}{PARA 7 "" 1 

"" {TEXT -1 66 "Warning, the assigned names <,> and <|> now have a glo

bal binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protecte

d names have been redefined and unprotected: *, +, ., D, Vector, diff,

 int, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#\"#C" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 77 "assume((t>0),(t<Pi)):\nCurva

ture( <3*cos(t) - cos(3*t),3*sin(t) - sin(3*t)> ):" }}}{EXCHG {PARA 0 

"> " 0 "" {MPLTEXT 1 0 12 "simplify(%);" }}{PARA 0 "> " 0 "" {MPLTEXT 

1 0 0 "" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 0 "" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#,$*&#\"\"\"\"\"$F&*&F&F&-%$sinG6#%#t|irG!\"\"F&F&" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 71 "############################

###########################################" }}}{EXCHG {PARA 0 "> " 0 

"" {MPLTEXT 1 0 93 "#Rep\350re de Frenet\nrestart:assume((t>0),(t<Pi))

:x:=3*cos(t) - cos(3*t);y:=3*sin(t) - sin(3*t);" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%\"xG,&*&\"\"$\"\"\"-%$cosG6#%#t|irGF(F(-F*6#,$*&F'F(F

,F(F(!\"\"" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"yG,&*&\"\"$\"\"\"-%$

sinG6#%#t|irGF(F(-F*6#,$*&F'F(F,F(F(!\"\"" }}}{EXCHG {PARA 0 "> " 0 "

" {MPLTEXT 1 0 0 "" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 96 "u:=di

ff(3*cos(t) - cos(3*t),t):v:=diff(3*sin(t) - sin(3*t),t):[u,v];\nl:=si

mplify(sqrt(u^2+v^2));" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#7$,&*&\"\"$

\"\"\"-%$sinG6#%#t|irGF'!\"\"*&F&F'-F)6#,$*&F&F'F+F'F'F'F',&*&F&F'-%$c

osGF*F'F'*&F&F'-F5F/F'F," }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%\"lG,$*&

\"\"'\"\"\"-%$sinG6#%#t|irGF(F(" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 

1 0 35 "tau:=[simplify(u/l),simplify(v/l)];" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%$tauG7$,&*&\"\"#\"\"\")-%$cosG6#%#t|irGF(F)F)F)!\"\",

$*(F(F)-%$sinGF-F)F+F)F)" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 36 

"eta:=[-simplify(v/l),simplify(u/l)];" }}{PARA 11 "" 1 "" {XPPMATH 20 

"6#>%$etaG7$,$*(\"\"#\"\"\"-%$sinG6#%#t|irGF)-%$cosGF,F)!\"\",&*&F(F))

F.F(F)F)F)F0" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 123 "t0:=Pi/4; \+

x0:=subs(t=t0,x);\ny0:=subs(t=t0,y);\nu0:=subs(t=t0,u);\nv0:=subs(t=t0

,v);\nwith(plots): \nb0:=\nplot([x,y,t=0..4*Pi]):" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#t0G,$*&\"\"%!\"\"%#PiG\"\"\"F*" }}{PARA 11 "" 1 "" 

{XPPMATH 20 "6#>%#x0G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"%!\"\"%#PiGF(F(F(

F(-F*6#,$*(F'F(F.F/F0F(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#y0G,

&*&\"\"$\"\"\"-%$sinG6#,$*&\"\"%!\"\"%#PiGF(F(F(F(-F*6#,$*(F'F(F.F/F0F

(F(F/" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#u0G,&*&\"\"$\"\"\"-%$sinG6

#,$*&\"\"%!\"\"%#PiGF(F(F(F/*&F'F(-F*6#,$*(F'F(F.F/F0F(F(F(F(" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#>%#v0G,&*&\"\"$\"\"\"-%$cosG6#,$*&\"\"

%!\"\"%#PiGF(F(F(F(*&F'F(-F*6#,$*(F'F(F.F/F0F(F(F(F/" }}{PARA 7 "" 1 "

" {TEXT -1 50 "Warning, the name changecoords has been redefined\n" }}

}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 257 "b1 := arrow(<x0,y0>, <u0,v

0>, length=[1], width=[0.05, relative], head_length=[0.1, relative], c

olor=red):\nb2 := arrow( <x0,y0>, <-v0,u0>,length=[1],width=[0.05, rel

ative], head_length=[0.1, relative], color=blue):\n\ndisplay(b0, b1, b

2, scaling=CONSTRAINED);" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 

{PLOTDATA 2 "6*-%'CURVESG6$7]u7$$\"\"#\"\"!$F*F*7$$\"37(><\"*pL^0#!#<$

\"3E)Hnx&H%z,\"!#>7$$\"3%\\]l)z!3s?#F/$\"3PV;:Ek\"p\"zF27$$\"3Yq^ZEic*

Q#F/$\"3UkKhgG#yC#!#=7$$\"3/n#[2Cw3e#F/$\"3Y,Z'[MF(4ZF=7$$\"3?_\">\")G

%zwEF/$\"3KqVG-#>3c'F=7$$\"3!)Hd^!=_Zv#F/$\"3n0iz4hLN()F=7$$\"3E.U=eSZ

2GF/$\"3Orf0<SX?6F/7$$\"3SE\">Zs:$GGF/$\"3m$3`(3C\\#R\"F/7$$\"3fGA7c]I

6GF/$\"3')pF'oc`fo\"F/7$$\"3=w%**)[:b^FF/$\"3c%*[5sR<#*>F/7$$\"3%3XHz&

H$ek#F/$\"30(=@abBLI#F/7$$\"3GC#R57,D\\#F/$\"3wRl7v*y4h#F/7$$\"3W)HI'>

=k#H#F/$\"3*HIAD4'30HF/7$$\"3mjK\"*yvKZ?F/$\"3s]1(y]>'yJF/7$$\"3M1jEd5

()f<F/$\"3$[j]f!=ZBMF/7$$\"3aKUO&R0^V\"F/$\"3Z?LQ4`CKOF/7$$\"34B/i6;01

6F/$\"3_Ua#=Vwzy$F/7$$\"3!Hzg-a&[gvF=$\"31K#oBjKI!RF/7$$\"30Nyi0')o:RF

=$\"31&*3K.mKuRF/7$$\"3qaq/I\"oU&>F2$\"3mij`Yj$***RF/7$$!3w$e'*)>!p(fO

F=$\"3EmiM#4'exRF/7$$!3dkpNtiLRuF=$\"3C2DcF&ph!RF/7$$!3gMu%pc;m5\"F/$

\"3#f\"GY^2v(y$F/7$$!3q;slPA$oW\"F/$\"3KHS$))3Odi$F/7$$!3EXsX-S@o<F/$

\"3Go\\8gND<MF/7$$!37w?W<1n_?F/$\"3#*os:TRRtJF/7$$!3)e#e*4`0bH#F/$\"3y

&\\bJ+<9!HF/7$$!3aZe8SA]$\\#F/$\"3]3NdXiE4EF/7$$!3*euoZd7Yk#F/$\"3=ZbU

d,D1BF/7$$!3)=g!**[@_\\FF/$\"3GK>]mjw**>F/7$$!3'fP#HJ'z(4GF/$\"3#>YvoK

ryp\"F/7$$!3acQ0D#=%GGF/$\"3$Qj$[$Gq!39F/7$$!3\\#=eEJ$y3GF/$\"33Q\\5$4

<'H6F/7$$!3+G%))*znwbFF/$\"3'*[_2Yl)4x)F=7$$!3[[([]n$RwEF/$\"3GKaCmsm^

lF=7$$!3k%=@x;x$yDF/$\"3I>.Vc#y(oYF=7$$!3a#G/L_T\\Q#F/$\"3=Er/'3p<?#F=

7$$!3GWkW#*>g,AF/$\"3=wSY;V*zd(F27$$!3i)=za*y2`?F/$\"3Nr$H(>Sh2'*!#?7$

$!3\"e(>WyU++?F/$!3**\\!))o\"G^7o!#E7$$!3#Rk^3H#Qb?F/$!3$3)4Juh$\\-\"F

27$$!32&QMfdEk?#F/$!3/p1,fjHpyF27$$!3bufNy[73CF/$!3elD&[n(*zV#F=7$$!3c

\"y=y32fh#F/$!3nR.ZpTi<`F=7$$!3#)>h,!e6sp#F/$!3_yosR)=([qF=7$$!3_B\"))

HwKHw#F/$!3g&[3%[$=6.*F=7$$!3\\')oF;Y-3GF/$!3\"f&z&yvpU7\"F/7$$!3$4t%G

!4fy#GF/$!3_es>q2Al8F/7$$!3SBODF7,8GF/$!3o_sz?0)>n\"F/7$$!3)[GX71(G^FF

/$!3Q2n>(>pJ*>F/7$$!3rC>qPZ#*QEF/$!3=9([bMa(>BF/7$$!3kkQToC2uCF/$!3_Il

)41&)>k#F/7$$!3ktG<HgU$H#F/$!3G<)zHj#3/HF/7$$!3m(=5--mk2#F/$!3YPX!RJv(

\\JF/7$$!3fPF[5E\\D=F/$!3'=v![EIDtLF/7$$!3!e@6BT&yV:F/$!31+L=Hr8pNF/7$

$!3+cqqG-+$=\"F/$!3sS%Gb*o(fv$F/7$$!3O`7YIElTzF=$!3Uk879q!G*QF/7$$!3oC

8i.v_iQF=$!3w*Q\"[I@-vRF/7$$\"3M%Qb'f3#35$F2$!3)*)*G'QuR)**RF/7$$\"3TH

EkEE^+SF=$!3OWnSan>tRF/7$$\"3+.m<jo.:wF=$!3YXqOvBg,RF/7$$\"3%)z^pU6g36

F/$!3AB6a3p&py$F/7$$\"3NtU_vf-N9F/$!3,$p!z^\"*GKOF/7$$\"3KnXMdSmi<F/$!

3'G(zvx`R@MF/7$$\"3Yy%z!oSC_?F/$!3u0<iY@\"Q<$F/7$$\"3g5P&z;<))H#F/$!3G

iYjow:(*GF/7$$\"3)))*oG^\\,*\\#F/$!3eeF$R(3y*f#F/7$$\"3RA.l'**))\\k#F/

$!3XG6;v&[`I#F/7$$\"350keI6QZFF/$!3Q%GF)*\\pw+#F/7$$\"3`()[.-Wf2GF/$!3

[>@!z$)HTr\"F/7$$\"3DWbA4dNGGF/$!37F?Y4>jJ9F/7$$\"3wWc:^:A7GF/$!3!GM8h

*fJb6F/7$$\"3#\\BO8D!3jFF/$!3$)=Ggy\\jO!*F=7$$\"3ySMmnMc(o#F/$!3OUr(ys

@F\"oF=7$$\"3mu*o_m&)Hf#F/$!3U2(\\#4N^7\\F=7$$\"3W$G*z5)\\_R#F/$!3X5II

wW90BF=7$$\"3Ms*z%o@&e?#F/$!384z**>EPMyF27$$\"3]59976@d?F/$!3Y([jML+p2

\"F27$$\"3$>$z#HT:,+#F/$!3imOk1&e]a*!#C7$$\"3ixF&[-R:0#F/$\"3+<$o26as=

*F\\x7$$\"3)G=i/4()H?#F/$\"3i^pc[H:hwF27$$\"3A`6`qd\"pQ#F/$\"3B_Kjc[O@

AF=7$$\"3uGZhZ%e0e#F/$\"3BJw.`L]/ZF=7$$\"3yT$Qg')GSn#F/$\"3!Gi@o1]z\\'

F=7$$\"3w(4.s8c2v#F/$\"3SXJ$=_Zvf)F=7$$\"3%\\WNq>SS!GF/$\"3Y#Roz.bx4\"

F/7$$\"3C5jy8'Gx#GF/$\"3aqx[Mq*)f8F/7$$\"3XA5&faWa\"GF/$\"3Qn!))e)zk];

F/7$$\"3_Rsj_@6hFF/$\"3'Hp\"Gy^&\\&>F/7$$\"3szBwDxNhEF/$\"3o!=EAdR^E#F

/7$$\"3-<[Ln)\\V^#F/$\"3/saw)*y*Gd#F/7$$\"35q(y01:YK#F/$\"3U\"o%4,0OjG

F/7$$\"3-/?IDz%34#F/$\"3\"*eUh1%>_8$F/7$$\"36e)G\"ey$f\"=F/$\"3#>My\">

\\v!Q$F/7$$\"3/uM.e$*>/:F/$\"3Q/hfxm&Gf$F/7$$\"33N?Z9Yys6F/$\"3q2&fF+t

.w$F/7$$\"3%yDz-a2==)F=$\"3iO!z#3Z3')QF/7$$\"3g'\\OeGS?Z%F=$\"3)*fI+#)

\\YmRF/7$$\"3A^OdM9@@nF2$\"3KoJB')pC**RF/7$$!35n_N*oK'fNF=$\"35^\"*HK0

!)yRF/7$$!3+=='zCzGq(F=$\"3wEz`CgF**QF/7$$!3s2YqI\")fl6F/$\"3c\"pQs<QM

w$F/7$$!3Lq&>\\'\\]K:F/$\"3K'H;)HR)fd$F/7$$!3*p-Yw'Q9J=F/$\"3#3.kvo%yo

LF/7$$!3=B*>*G#>_4#F/$\"3O>Y1#H_28$F/7$$!3Z4p*4b\"*3K#F/$\"3-q'4)RvIoG

F/7$$!3igFAd4c0DF/$\"3OF%\\LO'R)e#F/7$$!3K<2\\3W/cEF/$\"3'G<()4K8%yAF/

7$$!3[d7]!>X%eFF/$\"3IR<@2Hfl>F/7$$!38m*)[zpd9GF/$\"3%=C%\\sZYe;F/7$$!

35&*4!3=_y#GF/$\"3%G89jKC\\O\"F/7$$!3M2e*z2(*o!GF/$\"3H@=B&)3^;6F/7$$!

3Y1U)o[$=fFF/$\"3)\\4#*R!y8$*))F=7$$!3_4oUY!H)*o#F/$\"3=$f$G2UAnoF=7$$

!3qC.-eNT/EF/$\"37MaSU.&36&F=7$$!3[$pm*)Rb,R#F/$\"3!)*oK\\uFPD#F=7$$!3

GQ4.9*op=#F/$\"3p;3)owrEs'F27$$!3[,1cF0t^?F/$\"3JGZ>MV?R#*F\\x7$$!3WIr

\"o;7,+#F/$\"3M=9'\\/&>X\"*F[el7$$!3or/Bjl'o/#F/$!3=pdp`Z._zF\\x7$$!3C

_7W[\\$f=#F/$!3Y#yM&z5%Qm'F27$$!3%Q]E+mB0Q#F/$!3'QU?*eHEe@F=7$$!3Y\"f@

?hDxe#F/$!3jR<XVR_B[F=7$$!3y]`\"Qo3No#F/$!3>O.SCU^;nF=7$$!3OBk.#\\+/w#

F/$!3jKV+;\"fu$*)F=7$$!3qEObRa&4\"GF/$!3%R?\"y,/bX6F/7$$!3a!H`876%GGF/

$!3Qas:`hXA9F/7$$!3)>(Gs))[_3GF/$!31?&oou:tq\"F/7$$!37T4UU$*[[FF/$!3Vy

id*>#f.?F/7$$!3C,j-7AZXEF/$!38$G$p](*=/BF/7$$!3U`'QpP;!)\\#F/$!3B8$oh!

f],EF/7$$!3?O4K\"*oE,BF/$!3o/b\"3a&*R*GF/7$$!33#G@qGR'f?F/$!3ACe'y+Ol;

$F/7$$!3#*\\8ysqIw<F/$!3u(QBJ/w6T$F/7$$!3u'QpTmDfX\"F/$!3d%yA)f'R1i$F/

7$$!3]ITWga\\26F/$!3[U'RXR*R(y$F/7$$!37uBwF**GatF=$!3_)\\\"3(=R$3RF/7$

$!334hP.i'[Z$F=$!33h_&[$=!)zRF/7$$\"3ATIUF*)e+[F2$!3G!)\\7zeh**RF/7$$

\"3#\\Na_tlq5%F=$!3CQxvyCurRF/7$$\"3#z^v=SU(ewF=$!3KEKK+&[/!RF/7$$\"3?

9'>a^&326F/$!3azkz>Lc(y$F/7$$\"3e0vExoLG9F/$!3(G`*ei,(fj$F/7$$\"3!)>T(

)*yV]w\"F/$!3#>WfC+A'>MF/7$$\"3MA&G;3k:1#F/$!3gRx9gKjkJF/7$$\"3ObJ-$yr

DJ#F/$!33!o&p)3w#zGF/7$$\"3!\\6STQ/X^#F/$!3QN8j'=BEd#F/7$$\"3#\\w3HmC@

l#F/$!3Ma1.,j1)G#F/7$$\"3y***e@v<#\\FF/$!3ct^kyl*3+#F/7$$\"3Qo=;RO42GF

/$!3KnV_^Wt<<F/7$$\"3r!o6mZ2#GGF/$!3o>&482wZW\"F/7$$\"3,Py$oy!=9GF/$!3

Qz:/$*>Cr6F/7$$\"31k<+ggrnFF/$!3rulLqRo8#*F=7$$\"3K%>H?N8^p#F/$!3;(pva

(H^'*pF=7$$\"3i>1rK!RLg#F/$!3a*o9U#4!>4&F=7$$\"3d$*4qMY&4S#F/$!3I,'\\w

/#\\jBF=7$$\"3aH$\\u^.g?#F/$!3Xp]NM#oN%yF27$$\"3)*G\\.C5za?F/$!3w&)[ax

2L35F27$F($\"3q5@@]Cs3L!#T-%'COLOURG6&%$RGBG$\"#5!\"\"F+F+-%)POLYGONSG

6&7&7$$\"+CrU`G!\"*$\"+iN@99Fi^n7$$\"+CrU.GFi^nFj^n7$F]_n$\"+jN@9BFi^n

7$Fg^nF`_n7%7$$\"+CrUyFFi^nF`_n7$$\"+CrUGGFi^n$\"+jN@9CFi^n7$$\"+CrUyG

Fi^nF`_n-%&STYLEG6#%,PATCHNOGRIDG-F\\^n6&F^^n$\"*++++\"!\")F+F+-F$6#7*

Ff^nF\\_nF__nFd_nFg_nF\\`nFb_nFf^n-Fc^n6&7&7$Fh_n$\"+iN@R9Fi^n7$Fh_n$

\"+iN@*Q\"Fi^n7$$\"+BrUG>Fi^nFban7$FeanF_an7%7$Fean$\"+iN@k8Fi^n7$$\"+

BrUG=Fi^nFj^n7$Fean$\"+iN@k9Fi^nF_`n-F\\^n6&F^^nF+F+Fe`n-F$6#7*F^anFaa

nFdanFianF\\bnF_bnFganF^an-%+AXESLABELSG6$Q!6\"Fjbn-%(SCALINGG6#%,CONS

TRAINEDG-%%VIEWG6$%(DEFAULTGFccn" 1 2 0 1 10 0 2 9 1 4 1 1.000000 

45.000000 45.000000 0 0 "Curve 1" "Curve 2" "Curve 3" "Curve 4" "Curve

 5" }}}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 68 "####################

###############################################\n" }}}{EXCHG {PARA 0 "

> " 0 "" {MPLTEXT 1 0 117 "######################################    E

xercice 8, suite\nwith(plots):\npolarplot([cos(t)^2,t,t=0..Pi],color=b

lack);" }}{PARA 13 "" 1 "" {GLPLOT2D 484 484 484 {PLOTDATA 2 "6%-%'CUR

VESG6#7ap7$$\"\"\"\"\"!$F*F*7$$\"3s%RHu\\FC)**!#=$\"30\\Uef&3#>M!#>7$$

\"38yCxWS&)H**F/$\"3O-^c))>R5oF27$$\"3]h))4k@'f&)*F/$\"3SBwEc$Qmr*F27$

$\"3Y#HE+&=Nc(*F/$\"35^*ybfsiD\"F/7$$\"3%RT'z1sP9'*F/$\"33jsv9m)pc\"F/

7$$\"32\\km9owT%*F/$\"3[F<?K=\\l=F/7$$\"3icbW;/VQ#*F/$\"39*Q(HKUM^@F/7

$$\"32)>.3Q2q+*F/$\"3fEyOPuM?CF/7$$\"3qu4S\"R*e]()F/$\"3s6`S\"=_$pEF/7

$$\"3CFR.'[9,Z)F/$\"31ru_C@)y*GF/7$$\"3-`txqLX!>)F/$\"3/'HHpqs+4$F/7$$

\"3!He:PGzP*yF/$\"3qM()y[B=iKF/7$$\"3k)[%)fR!oLsF/$\"3[.(=9\">!4b$F/7$

$\"3K!e'>Iz(G(oF/$\"3e!eO@!f%Gm$F/7$$\"3f'H1`6)=-lF/$\"3kT]Rv%['[PF/7$

$\"3]u.a]yXDhF/$\"3?0*ze\"4&z!QF/7$$\"3Qo$3g(>7WdF/$\"36+[w8-6TQF/7$$

\"3?o\\&)p10ZbF/$\"3'o]K`qn![QF/7$$\"3]fBV;oz\\`F/$\"3_h=5`eC[QF/7$$\"

3qm%Hi'eq_^F/$\"3`4P?<csTQF/7$$\"3/4k(Rp=h&\\F/$\"3W3'>Vb/'GQF/7$$\"3Q

OW%pUb?h%F/$\"35h2K)4\"z*y$F/7$$\"3%)H@XTuPsUF/$\"3`J*\\e'zfJPF/7$$\"3

Mr!R2unB`$F/$\"3\")R%\\AdxW`$F/7$$\"3!yrni9q\"QGF/$\"3-g^uY;AbKF/7$$\"

3_b$))GT'eHAF/$\"3-&R7h_*zBHF/7$$\"3!*3VReu\"e(>F/$\"3[q&QV\"=adFF/7$$

\"3jQ5*[N[st\"F/$\"31ZV)e2,Pe#F/7$$\"3?Ev=2H<u9F/$\"3Kd]p:QXpBF/7$$\"3

:lxJ$RlTB\"F/$\"3)*oK*HKm(\\@F/7$$\"3yc[c&)y@\\5F/$\"3++.8c8eh>F/7$$\"

3Ps\\oAw97))F2$\"3+%f0'R&yLx\"F/7$$\"3c'[t6ES*pqF2$\"3y]O!eGxnb\"F/7$$

\"3Ys\"o/>v>b&F2$\"3%R_v[)*y_M\"F/7$$\"3+5&e'eG2!R%F2$\"3%o8L\">ZXk6F/

7$$\"3e)))>\\fw@R$F2$\"3>![_(yMu9**F27$$\"30(HI)=!)fN<F2$\"3YfZ*)oo)[Z

'F27$$\"3uwo<I9ZSv!#?$\"3=v`%4_h1x$F27$$\"3%Q90m!)*=\"=#Fdw$\"3G;QwM)y

wm\"F27$$\"3I5F'*z?MpJ!#@$\"3+y%fB<#oPYFdw7$$\"3=bS'[ea_C%!#A$\"3]kM([

G*>;7Fdw7$$\"3YXQkB$4'GP!#E$\"3!z[8h%H`/C!#B7$$!35QggHmO=OFex$\"3[!)H5

<*yL4\"Fdw7$$!35!R'=Fuh(4$F_x$\"3!eH_na2wc%Fdw7$$!3E\"e!f[yT!3#Fdw$\"3

pxZm^*Qjh\"F27$$!39K4-o:3qqFdw$\"3\\%yB!3X?:OF27$$!3Si/)))4&y1<F2$\"3s

F:l.#zbS'F27$$!3Km%=RlZ5H$F2$\"322%f5T\\!G(*F27$$!3nXvr_HH/VF2$\"3g=Mo

'>..:\"F/7$$!3kAph'e(G\"\\&F2$\"3Y4`vLxGO8F/7$$!3OEo6=dZ@qF2$\"3#Q>]'3

cQ]:F/7$$!33VO2SR!=y)F2$\"3i<594p!)p<F/7$$!39eu4!pJj0\"F/$\"3%>U]Kzk\"

p>F/7$$!3sj&z$oM\\`7F/$\"3Mm\"*4\"=A%o@F/7$$!3U,5h\"3i[[\"F/$\"3Sp\\6e

!o'yBF/7$$!3<OM'**Q&QP<F/$\"35E%)GGi!Qe#F/7$$!3I=\"*f)QSR)>F/$\"3]=?BP

(\\Jw#F/7$$!3mm+I$**pmC#F/$\"3[?J$>V`V$HF/7$$!3;Nl(pi%>tGF/$\"3!>/!f@*

*orKF/7$$!3-vKO\"3K$>NF/$\"3F%[**z_3,`$F/7$$!3wLyG3r)*RUF/$\"3i!=(zOy+

DPF/7$$!3%z)eN4#4Vg%F/$\"3=*QZy\"[o)y$F/7$$!3?I')3Z-tt\\F/$\"3x'*z(Qs[

+$QF/7$$!3C$e#G?2So^F/$\"3(ee<Sy)[UQF/7$$!3!fO`.[QNO&F/$\"3%GKbeb^%[QF

/7$$!3Ue>+ZC\")ebF/$\"3wvOa#eVy%QF/7$$!3-uI&>?()Qv&F/$\"3'[<f]O(eSQF/7

$$!3Xz]\\EO$y7'F/$\"32IKv>6m2QF/7$$!33!eoLVMt\\'F/$\"3IJ:F^pe\\PF/7$$!

3%Q6A*f'R!ooF/$\"3ubWC80:kOF/7$$!3z\\![q>(*)GsF/$\"3'\\RNA'=e_NF/7$$!3

a<:=%yv`!zF/$\"3=,C7yC+cKF/7$$!39z?X^(3W>)F/$\"3my20%)*pv3$F/7$$!3YB5d

CRAn%)F/$\"3m,(y&zr.+HF/7$$!3CzG4?axd()F/$\"39?aF@i%Hm#F/7$$!3%o4u:F:C

-*F/$\"3(\\azyj,RS#F/7$$!3Z`!)=_lON#*F/$\"3'o&)o8/\\_:#F/7$$!3f1V=l%=W

U*F/$\"3Ys#otW@A*=F/7$$!3s0#**))[U#)f*F/$\"3KnV&ezjyf\"F/7$$!3NM)=EwP@

u*F/$\"3Gm[GrzH\"H\"F/7$$!37?KrDN\"3&)*F/$\"3Y\"[$fj*ed))*F27$$!36#\\U

p(yHI**F/$\"3svA!)o#*)*)y'F27$$!31\"GF3\"*QD)**F/$\"39+?phUP3MF27$$!\"

\"F*$!30BmIq&o?5%!#F-%'COLOURG6&%$RGBGF*F*F*-%%VIEWG6$%(DEFAULTGFifl" 

1 2 0 1 10 0 2 6 1 4 1 1.000000 45.000000 45.000000 0 0 "Curve 1" }}}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 115 "with(VectorCalculus):SetCoo

rdinates( 'polar' );\nArcLength( <cos(t)^2,t>, t=0..2*Pi );\nsimplify(

%) assuming t::real;" }}{PARA 0 "> " 0 "" {MPLTEXT 1 0 56 "Curvature( \+

<cos(t)^2,t> ):\nsimplify(%) assuming t::real;" }}{PARA 7 "" 1 "" 

{TEXT -1 66 "Warning, the assigned names <,> and <|> now have a global

 binding\n" }}{PARA 7 "" 1 "" {TEXT -1 113 "Warning, these protected n

ames have been redefined and unprotected: *, +, ., D, Vector, diff, in

t, limit, series\n" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#-%$IntG6$*$,&*(\"\"*\"\"\")-%$cosG6#%

\"tG\"\"%F*)-%$sinGF.\"\"#F*F**$),&*(F4F*F,F*F1F*!\"\"*$)F,\"\"$F*F*F4

F*F*#F*F4/F/;\"\"!,$*&F4F*%#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#-%$IntG6$*&,&*&\"\"$\"\"\")-%$cosG6#%\"tG\"\"#F*!\"\"\"\"%F*#F*F0-%$a

bsG6#F,F*/F/;\"\"!,$*&F0F*%#PiGF*F*" }}{PARA 11 "" 1 "" {XPPMATH 20 "6

#,$**\"\"$\"\"\",&*$)-%$cosG6#%\"tG\"\"#F&F&F.!\"\"F&,&*&F%F&F)F&F/\"

\"%F&#!\"$F.-%$absG6#F*F/F/" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 

125 "######################################    Exercice 9.\nwith(plots

):plot([exp(-t)*cos(t),exp(-t)*sin(t), t=-5..5],color=black);" }}

{PARA 13 "" 1 "" {GLPLOT2D 433 433 433 {PLOTDATA 2 "6&-%'CURVESG6#7ao7

$$\"3$)RQD1,#*4U!#;$\"3GK!H%4)pJU\"!#:7$$\"3t\"R%\\J)[zr$F*$\"37b;'=!Q

c&R\"F-7$$\"3%*RmkHtpYKF*$\"3QiO??bSn8F-7$$\"3%=Yy2hZdz#F*$\"3WNZ4Q\\w

Q8F-7$$\"3#RmL._uYO#F*$\"39p<)\\,4(48F-7$$\"3+'*>QLn/`>F*$\"3Ad3Bf<I!G

\"F-7$$\"3KmV00xUg:F*$\"35Wf:#H/1D\"F-7$$\"3%Q,9\"ylP'=\"F*$\"3:[I#G\"

\\n?7F-7$$\"3%*)*[D'[!\\/$)!#<$\"3Wo_\\j\"p0>\"F-7$$\"37F.wM(*[HDFT$\"

3b/dJ4Y\"z8\"F-7$$!3,E5=%p*)Qt#FT$\"3GiD03W9&3\"F-7$$!3\"phtaIl$4vFT$

\"35WE,*H&\\K5F-7$$!3%)3a3)4g?=\"F*$\"3r/$4K%3#=!)*F*7$$!3%f'Q1+sO9;F*

$\"3[G&*[U@#*>#*F*7$$!3oiF))*>TU*>F*$\"3#G(*Gwjyrk)F*7$$!3RLd-fz$\\K#F

*$\"3=:4m6?v&3)F*7$$!3%=)=Z=\"\\'4EF*$\"3,VE`sU_PvF*7$$!3w'R**e<@f0$F*

$\"35*)eX<4;!['F*7$$!3uL`4+3q_LF*$\"3m#*e`&pWH\\&F*7$$!3x!>$4Ol=ANF*$

\"3c*ztT4'*oe%F*7$$!3o3K?h8!oe$F*$\"3YE?&)*3f5w$F*7$$!3eL\\/@B[pNF*$\"

3]\\.%)e*3%oIF*7$$!3GmsH#3N=\\$F*$\"3c&oR=%pqXCF*7$$!3Y)*etH;)3O$F*$\"

396ecyI.t=F*7$$!3)*))pI;nR!>$F*$\"37RqhT5+r8F*7$$!3KIE6&3\"=cFF*$\"3Ow

Qa[*3rS&FT7$$!3G/!z$='3IF#F*$!3'oM[8(*\\S.%!#=7$$!3]Pu)Gbn&y<F*$!3CW!=

H$4IjUFT7$$!3!)*oSb0nXP\"F*$!3o$oT,mJ=D'FT7$$!3#p-h<.IPu*FT$!35uy#f'3A

$H(FT7$$!3yyt%Q%o1,kFT$!3D(\\9[i->U(FT7$$!3([\"p%4#*eW$QFT$!3?$pY9m%ep

pFT7$$!3&fcB?k.$H?FT$!3QE\"HFd22E'FT7$$!30R.kg`P@YF[t$!3Kr&pjf_IB&FT7$

$\"3!G:'QE\"3aX%F[t$!3BVZZOrY<VFT7$$\"3d\"[7hFB'46FT$!3Ew!RCu^TH$FT7$$

\"3]]#R,V*)QH\"FT$!3'Gy_75tE(GFT7$$\"3UU?!))*=hA9FT$!3I^8KkX5wCFT7$$\"

3SG2qv3-4:FT$!3Y?!o==0E2#FT7$$\"3eI0^)>dra\"FT$!3h%ymH;4Tq\"FT7$$\"3+Y

f^)o\\ka\"FT$!3A%3bOJ'e'Q\"FT7$$\"3R_l\\VFW;:FT$!32Z@J'fD;5\"FT7$$\"3a

gE2A#H]Q\"FT$!3c'4vS!*=`3'F[t7$$\"3oEfpq(*Q87FT$!3AL\"3**)*>wn#F[t7$$

\"3#yy\\c&e$\\+\"FT$!33PXV&)*)Hg\\!#?7$$\"3USZA96buyF[t$\"3zn:P@\"\\Ss

\"F[t7$$\"3TULq#z`'3hF[t$\"35,X&yu)fOEF[t7$$\"3#f)f:(4OxT%F[t$\"3.#y:'

pA%*=JF[t7$$\"35,%))[NY'\\HF[t$\"37([^TiY!=KF[t7$$\"3is3p*Qyqz\"F[t$\"

3E)3l&=jB]IF[t7$$\"3o^Pb+#Q#f$*!#>$\"3pNv%*H\"**\\t#F[t7$$\"3)Q9`m$3,6

CFc[l$\"3#[N*\\T;]&H#F[t7$$!3<\"GGrB**p$=Fc[l$\"3y_I,Hxbw=F[t7$$!3Y'\\

j\"e2f&o%Fc[l$\"3)3&efz!)HX9F[t7$$!3?ir+R_#**3'Fc[l$\"37w@>\"4x34\"F[t

7$$!3_5Wc+#Q[n'Fc[l$\"3UfOlLfXjvFc[l7$$!3e-_p!plTe'Fc[l$\"3i?y1b$='o\\

Fc[l7$$!3q2gY2z4egFc[l$\"3h+.Z<e.BGFc[l7$$!3Y<A**G4C(H&Fc[l$\"3a7C#3tn

CC\"Fc[l7$$!3?D'4Pr:kQ%Fc[l$\"3&pJn3JI7g'!#@7$$!3;@a%*)e'[*\\$Fc[l$!3%

)*H(p2xU:oFfy7$$!3SbFl'yA7l#Fc[l$!3@X<U-!=[8\"Fc[l7$$!3)R[JS*)y*3>Fc[l

$!3m+d2XS$yM\"Fc[l7$$!3Vg\\::yzI8Fc[l$!3chqU4$*\\#R\"Fc[l7$$!3=l=8*4/;

&zFfy$!3WDL[12%GK\"Fc[l7$$!3u96KZc-fUFfy$!3W<q'=JOA>\"Fc[l7$$!3aV2L8*R

vM\"Ffy$!3&f@z1aYg,\"Fc[l7$$\"3Cd>3@t<%)eFc^l$!3yt%ps]$[_$)Ffy7$$\"3yq

fHr2I6>Ffy$!3)=q;)Q4=hkFfy-%'COLOURG6&%$RGBG\"\"!FealFeal-%+AXESLABELS

G6$Q!6\"Fial-%%VIEWG6$%(DEFAULTGF^bl" 1 2 0 1 10 0 2 6 1 4 2 1.000000 

45.000000 45.000000 0 0 "Curve 1" }}}}{EXCHG {PARA 0 "> " 0 "" 

{MPLTEXT 1 0 21 "with(VectorCalculus):" }}{PARA 0 "> " 0 "" {MPLTEXT 

1 0 57 "ArcLength( <exp(-t)*cos(t),exp(-t)*sin(t)>, t=0..2*Pi ) ;" }}

{PARA 7 "" 1 "" {TEXT -1 33 "Warning, computation interrupted\n" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "SetCoordinates( 'polar' );\n

ArcLength( <exp(-t),t>, t=0..2*Pi ) ;" }}{PARA 0 "> " 0 "" {MPLTEXT 1 

0 55 "Curvature( <exp(-t),t> ):\nsimplify(%) assuming t::real;" }}

{PARA 11 "" 1 "" {XPPMATH 20 "6#%&polarG" }}{PARA 11 "" 1 "" {XPPMATH 

20 "6#*(\"\"##\"\"\"F$,&-%$expG6#,$*&F$F&%#PiGF&F&F&F&!\"\"F&-F)6#,$*&

F$F&F-F&F.F&" }}{PARA 11 "" 1 "" {XPPMATH 20 "6#,$*&#\"\"\"\"\"#F&*&F'

F%-%$expG6#%\"tGF&F&F&" }}}{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 64 "#

####################################   RAPPELS SUR LES CONIQUES" }}}

{EXCHG {PARA 0 "> " 0 "" {MPLTEXT 1 0 223 "###########################

##  HYPERBOLE\nrestart:with(plots):p:=4:e:=2:\nph1:=polarplot([p/(1-e*

cos(t)),t,t=-13*Pi/48..13*Pi/48],color=blue):\nph2:=polarplot([p/(1-e*

cos(t)),t,t=2*Pi/5..8*Pi/5],color=black):\ndisplay(ph1,ph2);" }}{PARA 

7 "" 1 "" {TEXT -1 50 "Warning, the name changecoords has been redefin

ed\n" }}{PARA 13 "" 1 "" {GLPLOT2D 491 491 491 {PLOTDATA 2 "6%-%'CURVE

SG6$7jn7$$!3?o`15!fcF)!#<$\"3\\q\"*HC0eO%*F*7$$!3Wu6$*o&>O,)F*$\"3cQ^K

nKjo*)F*7$$!3'RXS*)o&\\uxF*$\"36CoZ;@GS&)F*7$$!3-K\"Q^RZab(F*$\"3+cYO9

lgY\")F*7$$!3aSh(H/'3atF*$\"3/g#R4gnMy(F*7$$!33GwOg$***RqF*$\"3z7V+Sq?

9sF*7$$!3=Uo%=eY[w'F*$\"3,\"\\WHSr?r'F*7$$!3E`k,$*=o$\\'F*$\"3*[j0OPwK

@'F*7$$!3+f9&)zZ-ciF*$\"3y)G*e\"G+@x&F*7$$!3X#[vv;$*[/'F*$\"3a'HH#HcBw

`F*7$$!398h\\edUdeF*$\"3CRT1Ng!4-&F*7$$!3wIG(\\Jl2p&F*$\"3*HdJA0'H,ZF*

7$$!39x0l@@5TbF*$\"3Q'))*o*oY1T%F*7$$!3A*=L+SK4I&F*$\"3=/HiUZ1NRF*7$$!

35+3\"zy0N4&F*$\"3URZoWh;7NF*7$$!3tJ&H%[^m8\\F*$\"3E#*Qpy#yE8$F*7$$!3_

q\"R$Q-RiZF*$\"3-qr1No]+GF*7$$!3Cj_#4]x.j%F*$\"3?_My5x-(\\#F*7$$!385[4

;U]IXF*$\"3#[UAxWMdD#F*7$$!37b\"og?,NV%F*$\"3\\%*\\'f;Hz+#F*7$$!3UZ+L%

H/,N%F*$\"3-(>t34V+y\"F*7$$!3Qe(R$G@9\"G%F*$\"3G!QxRy(yw:F*7$$!3#41Rm,

0qA%F*$\"3LL%yvq#z.9F*7$$!3#oW'H<2$><%F*$\"3'pZ2$[3,57F*7$$!3'G+C,$HPK

TF*$\"3akj;%H,V0\"F*7$$!3)H)>wt2w$4%F*$\"35H@,%e$p6))!#=7$$!3cdK.juolS

F*$\"3x^8)p$f(yL(Fds7$$!3k$RmvY/5/%F*$\"3C4?MapIrdFds7$$!3Sm6\"y)=5BSF

*$\"3*Q$pzpTf<VFds7$$!3J1fan0(*4SF*$\"32\"3:&em`HGFds7$$!3$4AXuUNF+%F*

$\"31PI[\"3j+[\"Fds7$$!3D/u*4T,++%F*$\"3Qa2s%pf(fL!#?7$$!3_\"y;c)Qp-SF
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Proposition 1.8
La courbe étant paramétrée par la longueur d’arc, le vecteur accélération est perpen-
diculaire au vecteur vitesse:

(τ(s), f ′′(s)) = 0

Démonstration:

Il s’agit d’observer le fait simple, mais important, que la condition ‖f ′(s)‖ =
1 entrâıne en tout point s la condition d’orthogonalité x′(s)x′′(s) + y′(s)y′′(s) = 0 .
utilisons le fait que le paramètre est la longueur d’arc, donc

‖f ′(s)‖2 = x′(s)2 + y′(s)2 = 1 ∀s

Dérivons cette identité, cela donne:

2x′(s)x′′(s) + 2y′(s)y′′(s) = 0

d’où le résultat. n

Si on fait appel au (repère de Frenet (τ(s), η(s)) , on a donc une fonction
κ(s) bien définie par

f ′′(s)(= τ ′(s)) = κ(s)η(s)

Définition 1.9

On appelle κ(s) la courbure de la courbe au point de paramètre s , et κ la fonction
courbure. Si κ(s) 6= 0 , on dit que ρ(s) = 1

|κ(s)| est le rayon de courbure au point de

paramètre s (∞ si κ(s) = 0 ) .

Remarque 1.5 :
Si on dérive une fois de plus, on a η′(s) = −κ(s)τ(s) . En effet si on dérive

l’égalité (τ(s), η(s)) = 0 , on trouve (justifier le résultat, en passant aux coordonnées)
comme dans la proposition

(τ ′(s), η(s)) + (τ(s), η′(s)) = 0

Comme τ ′(s) = κ(s)η(s) par définition, par substitution, cela donne

(τ(s), η′(s)) = −κ(s)(η(s), η(s)) = −κ(s)

Si on dérive de même l’égalité (η(s), η(s)) = 1 , on trouve que η′(s) ⊥ η(s) donc η′(s)
est proportionnel à τ(s) . On a donc nécessairement

η′(s) = −κ(s)τ(s)

Il faut noter que la courbure est sensible à l’orientation choisie. Si on change l’orientation,
la fonction courbure change de signe. En effet si on prend comme paramètre −s , soit
g(s) = f(−s) , alors g′(s) = −τ(−s) n donc le repère de Frenet devient

(−τ(−s) , −η(−s))

Alors d
ds (−τ(−s)) = κ(−s)η(−s) montre que la courbure est maintenant −κ(−s) , elle

change de signe. r

Remarque 1.6 :
Si le paramètre t n’est pas la longueur d’arc, on a

τ ′(t) =
dτ

ds
× ds

dt
= k(s)‖f ′(t)‖η(t)
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28 § 1

Dans ce contexte, on peut voir la courbure κ(s) (s = s(t)) (avec t un paramètre arbi-
traire) comme donnée par.

τ ′(t) = k(s)‖f ′(t)‖η(t), s = s(t)

r

Exemple 1.23 :
Soit le cercle de rayon r = 1 , centre (0, 0) , dans son paramétrage angulaire

(par la longueur d’arc) usuel x(θ) = cos θ, y = sin θ . On trouve

τ(θ) = (−sin θ , cos θ) , η(θ) = −(cos θ,sin θ)

Donc f ′′(θ) = η(θ) , de sorte que la courbure est constante égale à un.
Plus généralement, soit le cas du cercle de rayon r > 0 . On prend encore le

paramétrage x = r cos θ, y = r sin θ . Alors ‖f ′(θ)‖ = r donc θ n’est pas (si r 6= 1 )
le paramètre longueur d’arc !. Un paramétrage par la longueur d’arc est obtenu (fait
général) par la fonction réciproque de θ 7→ s = rθ , donc θ = s

r . Donc

τ(s) = (−sin
s

r
, cos

s

r
) , η(s) = −(cos

s

r
,sin

s

r
)

Soit finalement

f ′′(s) =
1
r
η(s)

La courbure est donc constante égale à 1
r , et le rayon de courbure constant en tout point

égal à r !. On traitera la réciproque dessous.
r

Dans la pratique une courbe est donnée relativement à un paramètre qui n’est
pas la longueur d’arc. D’autre part la fonction longueur d’arc impose le calcul d’une
intégrale, donc peut être un calcul difficile, sinon infaisable. Pour calculer la courbure,
il n’est pas nécessaire de passer à un paramétrage par la longueur d’arc. Le prix à payer
est un peu plus élévé. Soit g(s) = f(t(s)) = (x(t(s)), y(t(s))) la même courbe, mais avec
le paramètre s = la longueur d’arc. Se souvenir qu’on a

t′(s) =
1√

x′2(t) + y′2(t)

On a au point de paramètre t = t(s) , en notant que toute dérivation de x ou
y est prise par rapport à t (est-ce suffisant pour éviter les confusions !):

g′(s) = τ(s) =
1√

x′2(t) + y′2(t)

(
x′(t)
y′(t)

)
et en dérivant une seconde fois par rapport à s ( d

ds = 1√
x′2(t)+y′2(t)

d
dt )

g′′(s) =
−(x′(t)x′′(t) + y′(t)y′′(t)

(x′(t)2 + y′(t)2)2

(
x′(t)
y′(t)

)
+

1
x′(t)2 + y′(t)2

(
x′′(t)
y′′(t)

)
= κ(t(s))τ(t(s))

En effectuant le produit scalaire avec le vecteur normal

η(s) =
1√

x′2(t) + y′2(t)

(
−y′(t)
x′(t)

)
on trouve finalement

κ(t) =
x′(t)y′′(t)− y′(t)x′′(t)

(x′(t)2 + y′(t)2)3/2
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Courbes paramétrées 29

Proposition 1.9
La courbure de la courbe plane régulière t 7→ (x(t), y(t)) est

κ(t) =
x′(t)y′′(t)− y′(t)x′′(t)

(x′(t)2 + y′(t)2)3/2
=
det(f ′(t), f ′′(t))

‖f ′(t)‖3

On voit sur le numérateur de cette formule que κ = 0 implique que f ′′(t) est
proportionnel à f ′(t) . C’est le cas en un point d’inflexion. En fait en point d’inflexion
(ordinaire), il est facile de voir en se reportant à la définition que κ(t) = ct + ◦(t) ,
c = cte . Donc la courbure change de signe !.

Exemple 1.24 :
Soit le graphe t 7→ (t, y(t) de la fonction scalaire t 7→ y(t) . La courbure est

κ(t) =
y′′(t)

(1 + y′(t)2)3/2

Par exemple pour y(t) = sin t , on trouve κ(t) = − sin t
(1+cos2 t)3/2 . La courbure change de

signe, en particulier est nulle en les points t = 0 (mod π) , qui sont des points d’inflexion
comme on le voit immédiatement. Le résultat amusant suivant justifie l’introduction de
la courbure.

Proposition 1.10
Les seules courbes paramétrées régulières, de courbure nulle sont les droites (ou seg-
ments de droites). Les seules courbes paramétrées régulières de courbure constante
non nulle sont les (arcs de) cercles.

Démonstration:

Il est commode de choisir comme paramètre la longueur d’arc. Dans le premier
cas, courbure nulle, on doit avoir f ′′(s) = 0 (∀s) , Donc x′(s) = a et y′(s) = c sont
constantes avec a2 + c2 = 1 , et x(s), y(s) sont des fonction linéaires

x(s) = as + b , y(s) = cs + d

Donc la courbe est une droite.
Si la courbure est constante = 1

r , on a en conséquence f ′′(s) = 1
r f ′(s) , donc

x′′(s) = −1
r
y′(s) , y′′(s) =

1
r
rx′(s)

On tombe sur une équation différentielle linéaire (système) d’ordre deux à coefficients
constants. On verra dans le dernier chapitre que la solution est

x(s) = r cos
s

r
+ a, y(s) = r sin

s

r
+ b

qui est la représentation paramétrique d’un cercle de rayon |r| , de centre (a, b) . On peut
obtenir la solution sans référence aux équations différentielles par un argument simple.
Soit la fonction f(s)− rη(s) . En dérivant on obtient f ′(s)− rη′(s) = 0 (voir remarque
2.2). Donc

f ′(s)− rη(s) = cte =
(

a
b

)
et comme ‖η(s)‖ = 1 , on trouve que f(s) est sur le cercle de centre (a, b) et de rayon
r . n
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30 § 1

Exemple 1.25 :
La courbure de la courbe x = acos t, y = bsin t (Ellipse) est obtenue par:

1) on calcule les dérivées à l’ordre un et deux

f ′(t) =
(
−asin t
bcos t

)
, f ′′(t) =

(
−acos t
−bsin t

)
2) On applique la formule donnant la courbure; on trouve

κ(t) =
2ab

(a2 sin2 t + b2 cos2 t)3/2

On voit sur cette expression que κ(t) a un extremum (maximum ou minimum), si et
seulement si la fonction a2 sin2 t + b2 cos2 t a un extremum. En dérivant on trouve
(a2 − b2)sin 2t . Un extremum est donc obtenu pour 2t = 0 (mod π) . Ce sont
les extrémités des axes, qui correspondent aux sommets de l’ellipse. Pour la parabole
x = t , y = t2 , on trouve

κ(t) =
2

(1 + 4t2)3/2

r

Définition 1.10

i) On appelle sommet d’une courbe, un point qui correspond à un extremum de la
fonction κ .
ii) En un point de courbure non nulle (donc pas point d’inflexion) on appelle cercle
osculateur, le cercle de rayon le rayon de courbure ρ(t)(= r(t)) = 1

|κ(t)| , et de centre

le point

Ω(t) = f(t) + 1
κ(t)η(t)

Le centre est appelé centre de courbure au point de paramètre t . Lorsque t varie,
le point Ω(t) décrit une courbe appelée la développée de la courbe initiale.

On observera que le cercle osculateur ne dépend pas de l’orientation (sens de
parcours) de la courbe. Les paramètres t et −t conduisent au même cercle, cela du fait
que la courbure change de signe, mais aussi le vecteur normal !.

On peut donner une représentation paramétrique de la developpée.

Proposition 1.11
La développée de la courbe x = x(t), y = y(t) est

X(t) = x− y′
x′2 + y′2

x′y′′ − y′x′′
, Y = y + x′

x′2 + y′2

x′y′′ − y′x′′
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Démonstration:

Il suffit d’insérer les relations de la proposition 2.7. n

Soit le cercle de centre (a, b) et de rayon r . Soit la représentation paramétrique
x = a+ r cos t, y = b+ r sin t . On en déduit d’une part que κ(t) = 1

r , et que le centre
de courbure est (a, b) , le centre du cercle. Le cercle est son propre cercle osculateur (en
tout point).

τ(t) =
(
−sin t
cos t

)
, η(t) = (−cos t, −sin t )

Exercice 24 Soit la ”spirale”: x(t) = e−t cos t , y(t) = e−t sin t, t ∈ R . Calculer la longueur
de l’arc de la totalité de la spirale, donc de t = 0 à t = ∞ . Calculer la courbure en tout point.
solution: On a |f(t)‖ =

√
2e−t . On doit donc calculer∫ ∞

0

√
2e−tdt = −

√
2e−t|∞0 =

√
2

La courbure est κ(t) = et
√

2
. Noter qu’elle tend vers l’infini lorsque la courbe s’enroule autour de

l’origine.

Exercice 25 Montrer que les normales à la courbe t 7→ f(t) sont tangentes à sa développée.

Exercice 26 Calculer la courbure pour la branche d’hyperbole y = 1
x , (x > 0 ). En quel

point (s) est-elle maximale ?. Solution: La calcul de la courbure donne (application directe de
la formule) κ(x) = 2x3

(1+x4)3/2 . En dérivant cette fonction de x , on trouve 6x2κ1/2(1−x4)
κ3 . Le

maximum de la courbure est atteint pour x = 1 , ce qui correspond au point (1, 1) .

Exercice 27 Montrer que le rayon de courbure de la parabole y = x2

2 est 1
cos3 θ où θ est la

pente de la tangente. Trouver l’équation du cercle osculateur de plus petit rayon.

Exercice 28 Trouver le(s) sommet(s) de la courbe (point de courbure maximum ou minimum)
y = ex .

Si la courbe est donnée en coordonnées polaires, il y a une formule spécifique
pour obtenir la courbure. La formule est la suivante:

κ = r2+2r′2−rr′′

(r2+r′2)3/2
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Pour la valider, notons qu’on a d’une part x′2 + y′2 = r2 + r′2 . On calcule ensuite
l’expresion x′y′′−y′x′′ . On utilise pour cela, soit un calcul direct de f ′′ , éventuellement
le résultat de l’exercice 15. On trouve sans difficulté

det(f ′(θ), f ′′(θ)) = det(r′u + rv, (r′′)r)u + 2r′v) = 2r′2 − r(r′′)r)) = 2r′2 + r2 − rr′′

D’où la formule annoncée, par substitution dans la formule du théorème 2.7.

Remarque 1.7 :
Le vecteur tangent (en un point régulier) donne la direction de la tangente, qui

est la droite qui a un ”contact” d’ordre un au moins avec la courbe. L’interprétation de
la courbure, et du cercle osculateur, est que ce dernier est le cercle qui a avec la courbe
un contact d’ordre au moins 2, au point considéré. Ceci a une explication. Soit le courbe
t 7→ f(t) , le point étant celui de paramètre t = 0 . On suppose que le paramètre est
la longueur d’arc, donc ‖f ′(t)‖ = 1 ; soit pour simplifier κ = κ(0) . Choisissons une
représentation paramétrique du cercle osculateur, sous la forme

g(t) = Ω(0) +
1
κ

(−cos(κt)η(0) + sin(κt)τ(0))

Pour le cercle, le paramètre t est aussi la longueur d’arc. On a g′(0) = f ′(0) = τ(0) .
On a aussi g′′(0) = κη(0) , c’est à dire

g′′(0) = f ′′(0)

Ce qui montre que les développements de Taylor pour les fonctions f et g , relativement
au paramètre convenablement choisi t , sont égaux jusqu’à l’ordre deux. C’est ce qui
justifie la dénomination de cercle osculateur, pour la courbe g(t) .

Exercice 29 Montrer que la courbe développée de l’ellipse x = acos t, y = bsin t (a > b >
0) , est la courbe

X =
a2 − b2

a
cos3 t, Y =

b2 − a2

b
sin3 t

Justifier le fait que cette courbe possède 4 points de rebroussement.

Examen de juin 05/06: Faire l’étude des branches infinies de la courbe représentée en
coordonnées polaires par

ρ =
θ

θ − π
4

Solution
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° ½ ÐìÑ ¶ 6	� lfetkdZ�� ³Qµ�ÖA·d×I¹2² × ½ Ð Ñ Ö 6�� c�gIet^IZ et^IuIlfc|e7gIZlf_��t_bkdc©_buIlfX Ö hI_tgIZ ³ ��gIe7^?Z�e7u?a{X0gIe7gIZ2î µ�×I¹n²â× ½�]P^?c;g�ÅÈX�Zra�mI_tZ�lfc|gI[Ã_tc|kdX 6 W�ÅÈ[�]
^`_badcfe7g�X0g]
^IX0Zra{c|e7gvX0Zra�hIcja{X¦gIe7gvl|cfgI[�_tcfkrX 6�Ò e7^IZ=�7X�krkde7g?Z;]
^IX.h`_tg?ZVs�X0kra{_tcfgIZFsÃ_tZ0�bg?e7^IZVm�e7^?�te7gIZ;[0s�krcfkdX
^Ig?X ª e7krpv^Il|X2Xy~OmIl|cfs�cja{X�hIetgIg`_tgqana{e7^Oa{X�Z�lfX0ZnZde7l|^?a{c|e7gIZ���s�e7p'pQX�hI_tgIZnlfX�sÃ_bZ�h?X�Z�[�]
^`_badcfe7gIZ
l|cfgI[�_tcfkrX�Z�� 6 Î§X0moX0gIh`_tgqaÃ��s0X�g�ÅÆX0Zra'm`_tZ�ade7^�¨re7^IkrZ�lfX�s�_tZ"X0a"gIet^IZ"hI[�s0kdcfkre7gIZ�hIX0Z"pQ[ya{wIePhIX�Z
m�X�krpQXyada�_bg
a�h�ÅÆ_Ã�7e7c|k,^IgIX�u�e7gIgIX�cfh?[�X�hIX�s�X�å�]
^Ie7cYkdX0ZdZrX�pvuIl|X�^IgIX�Zde7l|^?a{c|e7g 6
576 æ 6 �§�`�YÊÏ�A���7�%�����Ã���`���7�"���j�A�Q���L�F�F���?¢%�����¦¤ Ò etade7gIZ! µ�¶r¹ l©_�a�_tc|lflfX4h�ÅÈ^IgIX,m�e7mI^?l©_badcfe7gå�láÅÈcfgIZ»a�_tgqa ¶ 6?Ò e7^IZ¦gIe7^IZ3cfgqa{[0kdX0ZdZdetgIZ.h`_tg?Z3s0X/m`_tkd_t�7kd_tmIwIX\å lÂÅÆ[y�7e7l|^?a{c|e7g"hIX/s0X0adadX/m�e7mI^Ilf_�xadcfe7g#_t^#s�e7^?kdZnhI^ÙadX�p'mIZ��`X0gÙmI_tkradcfs�^?lfcfX0k,å�l©_v�b_tkdcf_ba{c|e7g�hIX�lf_�a{_tcfl|lfX\hIX�s�X0ara{X�moetmI^Il©_�a{cfetg 6
Î/ÅÈX�Z»aQm�e7^Ikr]
^Ie7c§g?e7^IZ�cfgqadkdePhI^IcfZre7gIZvl|XQa{_t^O~Çp'e�É7X0g�h?X*s�kdetcfZdZd_tgIs0X*hIX�l©_Ùmoe7m?^Il©_badcfe7g 6FÁ l
krX�mIkr[�ZdX0gqa{X�l©_Ù�b_tkrc©_badcfe7g«hI^ÇgIetpvuIkdX�h�ÅÆc|gIhIcj�Oc|hI^IZ m`_tk�^?gIc|ad[�hIX�adX�p'mIZvX0avm`_tk�c|gIhIcj�Oc|hI^IZ
mIkr[�ZrX�gqa{Z\X0a�X�Z»a\h?e7gIgI[�m`_tk

"  µ�¶r¹
 µC¶r¹ " ¶

e7º "  µC¶r¹3²  µC¶ Ð " ¶r¹FÓ  µC¶r¹ X�Zra�lf_ �b_tkdcf_ba{c|e7g�hI^�gIetpvuIkdX�h�ÅÆc|gIhIc|�Pc|hI^IZ§X0gqa{kdX�l|X/a{X0pQmIZ
¶ X0a�lfX a{X�p'mIZ ¶ Ð " ¶ 6 Î§X�a�_t^O~�moX0^?a$#0adkdX�p'X�Zd^?kd["hIX ª _t­0e7gÏXy~Omo[0kdc|pQX0g
a{_tlfX 6	� et^?�7X0g
a��Acfl
X0Zra Zd^ImIm�e7Zr[']
^IX "  µC¶r¹ µC¶r¹ g?X'h?[�m�X�gIh«m`_tZ�hIX ¶ �YstÅÈX�Z»avå*hIc|kdX�]
^�ÅÈcfl;X¸~OcfZradX ë�¿ ¼ adX�l�]
^IXt�
m�e7^Ik,a{et^?a ¶ �

"  µC¶r¹
 µ�¶r¹ " ¶ ²

ë
" ¶&%

� cfgIZrcá�¦lfX�a�_t^O~Sh�ÅÆ_ts0s�kdetcfZdZrX�p'X�gqa*p'e�É7X�g®m�X�g?h`_tgqa*^Ig¯c|gqa{X�k»�b_tlfl|X#h?X�a{X0pQmIZ " ¶ X0Zra ë
" ¶ 6ç X�mIkrX�gIetgIZ\lf_ ª e7kdp�^IlfX

"  µC¶r¹
 µ�¶r¹ " ¶ ²

 µ�¶ Ð " ¶r¹�Ó  µ�¶r¹
" ¶

Û
 µ�¶r¹ ·

Xya ª _tc|Zde7gIZna{X0gIhIkrX " ¶ �7X0kdZ(' 6oÒ e7^IZ\e7u?a{X0gIe7gIZ/_tlfetkdZ�åQlf_'l|cfp'c|a{X�l|X�a�_t^O~Ùc|gIZra{_tgqa�_tgI[�h�ÅÆ_tsyx
s0kde7c|ZdZdX0pQX0gqa  ± µ�¶r¹ µ�¶r¹ 6O} _bk ª e7c|Z2��m`_tk§X¸~OX�p'mIlfX\X�g�mIwqÉPZdc|]
^IX��¸�Il©_�hI[�krc|�t[) ± µ�¶r¹ ZrX2gIetadX+*

 
* ¶
µC¶r¹ 6

Ò e7^IZ�kdXy�PcfX�g?hIkde7g?Z�mIlf^IZ\a�_tkrh�Zd^Ik�s0X0ara{X�gIeta{_ba{c|e7g 6,� cFgIe7^IZ�Zr^ImIm�e7Zde7g?Z�s�Xva�_b^O~�s0e7gIZ»a�_tgqaÃ�
lf_ ª etgIs0adcfe7g- µ�¶r¹ Z{_badcfZ ª _tc|a

µ/.(0d¹  ± µ�¶r¹4²´ë  µ�¶r¹ %Î§X0s�c=X�Zra\^IgIX [�]
^`_badcfe7g#hIcji�[0kdX�gqadcfX�l|lfX�l|cfgI[�_tcfkrX2hI^�m?kdX�p'cfX0k,e7kdh?kdX å's0eOXyi�s0cfX�gqadZ/s�etgIZra{_tgqa{Z 6
Ò e7^IZ��7X0kdkdetgIZ"h`_tgIZ"lfX�mIkdePs�w`_tc|g�mI_tk{_t�tk{_tmIw?X*]P^?X#lf_�Zde7l|^?a{c|e7g�hIX µ1.)0r¹ X0Zra'hIe7g?gI[�X�m`_tk
 µ�¶r¹�²  32547698 6 Î§X�p'eOh?z�lfX�X�Z»a2a{krz�Z2�tkde7ZrZdcfX0k 6�Ò e7^IZ/moe7^O�7e7gIZ2_%¨re7^?adX�k2^Ig�adX�krpQX hIX�pQetk»x
a{_tlfcja{[�hI^IXb�om`_bk\X¸~?X0pQm?lfXt��å'l©_"s�e7p'mo[ya{cja{cfetg 6IÁ lAX�Z»a2g`_bad^IkdX0lFh?X Zr^ImIm�e7ZdX0k2]
^IX�s0X a�_b^O~#X�Z»a
mIkre7m�e7kradcfe7gIg?X�lYå�l©_�m�e7mI^Ilf_ba{c|e7g 6OÒ e7^?Z�etu?a{X0gIe7gIZ�_tl|e7kdZ,]
^IX$ Z{_badcfZ ª _tc|a

 ± µ�¶r¹
 µC¶r¹ ² ëvÓ�:  µC¶r¹y·

s0X ]
^IX�gIe7^?Z�m�e7^?�te7gIZ�X�gIs0e7kdX�[0s�kdc|kdX
µ1. ½ ¹  ± µ�¶r¹4²´ë  µ�¶r¹;Ó�:  ½ µC¶r¹ %
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����������� �
Î§Xyada{X�[�]
^`_badcfe7gÙhIc|io[�krX�gqa{c|X�lfl|X�X�Zra/uoX�_t^Is0e7^Im�mIl|^IZ�hI^IkdX�å�[0ad^IhIc|X�k\åQsÃ_b^IZdXvh?^�a{X0kdp'X gIetg
l|cfgI[�_tcfkrX  Ù½ µ�¶r¹ 6 ¥\gIX�[�]
^`_badcfe7gQhI^Qa ÉPm�X µ1. ½ ¹ X�Z»aÃ�Ps�e7p'p'X,gIe7^IZ3láÅÆ_��te7gIZ4�P^�mIl|^IZ3wI_t^?aÃ�
gIetgl|cfgI[�_tcfkrX�å�s�ePX0ä's�c|X�gqa{Z�s�e7g?Zra�_bg
adZ 6
Ò e7^IZ2m�e7^?�te7gIZ�_t^?ZdZdcFcfpQ_t�7c|gIX�kn]
^IXvlf_'a�_b^O~ÙhIXvs�kre7cfZrZ{_tg?s�XvhI[0moX0gIhIX0g
a�h?^�a{X0pQmIZ0��s0X�s�c

_bïIgÙhIX�adX�gIc|k,s�e7p'm?a{X�h?X�Z�Z{_tc|Zde7gIZ 6L} _tknX¸~?X0pQm?lfXt�� m�X�^Oa\Zd_ba{c|Z ª _tc|kdX
µ/.��y¹  ± µ�¶r¹4²âµÂÞ Ð������ ¶r¹  µC¶r¹�Ó®Û�Ü7Þ  ½ µ�¶r¹ %¬ _bgIZ2s�X pQePhIz0lfXt�`l|X�a{_t^O~ÙhIX s�kdetcfZdZd_tgIs0X�kdX0ZradXvmoetZdc|adc ª �Is0Xv]
^Ic=Zdcf�tgIc|ï`X�]
^IXvlf_'m�e7mI^?l©_badcfe7g

s0kde7cja 6 WAX\a{X�krpQX Û%Ü7Þ  #½ µ�¶r¹ X0Zra,h?^�å�l©_�s0e7p'mo[ya{c|adcfe7g 6�� ÅÆc|log�ÅÈÉ�_�m`_tZ.h?X2s�e7p'm�[0a{cja{c|e7g��qgIe7^?Ze7uOa{X�g?e7gIZ�láÅÈ[�]
^`_badcfe7g
µ1.�	y¹  ±�µ�¶r¹�² µÂÞ Ð
����� ¶r¹  µC¶r¹ %Î§Xyada{X'[�]
^`_�a{cfetgÌkrX�ZdZrX�pvu?lfXQå µ1.)0r¹ �Aå#lf_*hIc|io[�krX�gIs0X'X0ZdZrX�gqa{c|X�lfl|X"]P^?X ë�µC¶r¹�² Þ Ð������ ¶ hI[yxm�X�gIhÇh?X ¶ 6 ¥�gIX�[0]
^`_ba{c|e7g�hIcji�[0kdX0g
adcfX0lflfX"hI^Ìa ÉOm�X µ1.�	y¹ X�Z»aÃ�VZr^Ic|�b_tgqa l©_�a{X�krpQc|gIe7l|e7�7cfX�h?^m`_bk{_t�7kd_tmIwIX�mIkr[�s0[�hIX0g
a��Llfcfg?[Ã_tc|kdX�å�s�ePX0ä's0cfX�gqadZ\gIetg#s0e7gIZ»a�_tgqa{Z 6

¬ _bgIZ4l©_2Zd^?c|a{Xb�7gIe7^?Z¦[ya{^Ih?cfX�kre7gIZ�X0g'h?[0a�_bcflfZVlfX�Z�[0]
^`_ba{c|e7gIZ�hIcji�[0kdX0g
adcfX0lflfX0Z;lfc|gI[Ã_bcfkdX0Z 6bÒ e7^?Z
hIc|Zds0^?a{X0kde7gIZ�X0gIZd^Icja{X�hIX�]
^IX0lf]
^IX0Z�Xy~OX�p'mIlfX0Z�h�ÅÈ[�]
^`_badcfe7gIZ�g?e7gÏlfcfg?[Ã_tc|kdX�Z�e7^«å�s�ePX0ä's0cfX�gqadZ
gIetgvs�e7g?Zra�_bg
adZ 6qß gvmI_tkradcfs�^?lfcfX0k��Ãg?e7^IZ;s0kde7c|ZdX�kre7gIZFhIX�Z;[0]
^`_ba{c|e7g�h?e7gqa;gIe7^?ZVgIX.m�e7^Ikrkde7g?ZVm`_tZ
hI[ya{X0kdp'cfgIX0k¦X¸~OmIlfc|s�c|adX�p'X�gqa4lfX0Z4Zde7l|^?a{c|e7gIZ 6
¬ _tgIZ¦s�X�Z¦sÃ_bZ��
gIe7^IZ¦mIkr[�ZdX0gqa{X�kre7gIZ.h?X�Z¦pQ[ya{wIePhIX�Z
g
^Ip'[�krcf]
^IX�Z\e7^�]
^`_bg
adc|a{_ba{cj�7X�Z\]
^IcFg?e7^IZ�moX0kdp'X0adadkde7gqa\h�ÅÆ_��te7cfk�^IgIX uoetgIgIX�c|hI[�X�hIX�å']
^Ie7c
hIetc|ankdX0ZdZrX�pvuIl|X�knl©_vZre7lf^Oa{cfetg 6
576�
?6 ��¡��A�?¢%�����F�"�=��£4 
�%�P�o¢%���P�Â���P�v�Â���A P�I���%�P��� �7����� �q���O��¢%� �7�o�=�0¢��I�o¢%�t¤
576�
?6j576�������������� �"!�!����"!#!%$'&'� �)(+*,$-*/.�01$�2 � e7c|a�3 ¿ ¼ 6 ¥\gIX�Zre7lf^?adcfe7g�hIX�láÅÈ[�]
^`_badcfe7g�hIc|io[yxkrX�gqa{c|X�lfl|X

°`±
Ó 3 °*² '
X0Zra\^IgIX ª e7gIsya{cfetg ° ét¼ìêÔ¼�hI[�krc|�b_tuIl|X/a{X0lflfX�]
^IXb�`moet^Ik.a{e7^Oa Ö�¿ ¼��

°`±�µCÖo¹VÓ 3 °VµCÖo¹4² '
%Ò e7^IZ2m�e7^?�te7gIZ ª _ts0cfl|X�p'X�gqa\�t[�krc|ï`X0k/]
^IXvlf_ ª e7gIsya{c|e7g�g
^Il|lfX�X0a�]
^IXvlf_ ª e7g?s0a{c|e7g °FµCÖo¹,² 45476

Zre7gqa/Zre7lf^?adcfe7g?Z 6I} X�^?a»x e7g#X�g�a{kre7^?�tX�k�h�Å _b^?a{krX�Z98
�;:= 
�L�=<OËÌ�Ï	L¤?> $'!@!%� AB�C����� �"!�(D$�AFEHGF���"������� �I(�� J�G-01$-�K����$-ALAM$ × ± Ó 3 ×"² ' !%� �K�NAM$'!PO5� �Q&-����� �"!
°Fµ�Öo¹4²SR 4 476 � T R#¿ ¼ 2
í g'hI[0adX�kdp'cfg?X R �tk{_ts0X/å�^IgIX�s�e7g?hIc|adcfe7g�c|gIc|adc©_tl|X 6b} _tk¦Xy~OX�p'mIl|Xt�qgIe7^?Z3m�e7^?�te7gIZ¦cfp'moe7ZrX�klf_��b_tl|X�^IkVhIX ° X�g ' 6&� c`gIe7^IZ�ï?~Oe7gIZ °Fµ ' ¹ �7_tl|e7kdZ�lf_2Zde7l|^?a{c|e7g�hIXngIetadkdX,[0]P^I_ba{c|e7g"X�Zra¦^Ig?cf]
^IX 6ß g"X0ioX0a��ts�XyadadX.s�e7g?hIc|adcfe7g cfp'moe7ZrX§]
^IX.lf_/s�etg
a{_tgqa{X R hIe7cja #ya{kdX,[0�q_tl|X§å °Fµ ' ¹ 6 � cfg?Zdcá�%Zrc?gIe7^?Zï?~Oe7g?Z¦lf_\�b_tlfX0^Ik;X0g '2h?X,l©_/Zre7lf^?adcfe7g ° �bcflPÉv_�^IgIc|s�cja{[§h?X,l©_/Zre7lf^?adcfe7g ° 6 Î§X�s0c`X�Zra4c|pQm�e7k»a�_tgqaXya g?e7^IZ��7X0kdkdetgIZ�mIlf^IZ2a{_tkdhÏ]
^IX'stÅÈX�Z»a ^?g ª _tcja2�7[0gI[�kd_tl�m�e7^Ik�lfX0Z�[�]
^`_badcfe7g?Z�hIc|io[�krX�gqa{c|X�lfl|X�Z

U �7X�gqa{c|lfl|X�ZWV/hI^#mIkdX0pQc|X�k.etkdhIkrX 6
Ò eta{e7g?Z,]P^?X�Zdc ° X�Z»an^IgIX�Zdetlf^?adcfe7g��O_tl|e7kdZ0�Om�e7^Ik.ade7^?a�X ¿ ¼��Yc|loX0g#h?X�p #0pQX2h?XYX ° 6I¬ Xp #�p'Xt�IZrc ° Xya[ZQZde7gqa\Zde7l|^?a{c|e7gIZ0�?cfl�X�g#X�Zra�hIX�p #�p'X�hIX ° Ð Z 6
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� G-*,� �"!-��0 ��� ��� �)2;Ò eta{etgIZ\ade7^?a\h�Å _buoe7krh�]
^IX lfX�Z ª e7gIsya{c|e7gIZnhIX�lf_ ª etkdp'X °FµCÖo¹§² R 45476vZre7gqaZre7lf^?adcfe7g?Z,hIX�láÅÈ[�]
^`_badcfe7g*hIcji�[0kdX0g
adcfX0lflfX

°`±qÓ 3 °*² '
%� ^?mImoetZde7gIZ3]
^IX ° Zde7cja3^?gIX\Zre7lf^Oa{cfetg�X0a3moe7Zre7gIZ Z µ�Öo¹4² °Fµ�Öo¹ 4��D4W6/moet^Ik�a{e7^?a Ö�¿ ¼ 6,� lfe7krZ��

Z ±�µCÖo¹¦² °`±�µ�Öo¹ 4 �D4W6 Ó 3 °Fµ�Öo¹ 4 �D476 ² 4 �D476 µ�°`±�µCÖo¹VÓ 3 °FµCÖo¹d¹�² ' ·���Ö�¿ ¼ %� cfgIZrcá��l©_ ª e7g?s0a{c|e7gIZ#X�Z»a�s�etgIZra{_tgqa{X 6�¬ e7gIsb��cfl=Xy~Oc|Zra{X R�¿ ¼âadX�lV]
^IX Z µCÖo¹�² R m�e7^Ik�a{e7^?a
Ö�¿ ¼ 6 Î§X0s�cAm�X�^?a�X�g?s�e7krX�Z0ÅÆ[0s�krcfkdX

°Fµ�Öo¹4²SR 4 476 ·���Ö�¿ ¼ % �

576�
?6 æ 6�������������� �"!��	��$'& !%$'&'� �)(�*,$-*/.�01$�2\Ò e7^IZVs0e7gIZrcfhI[0kde7gIZFh`_tgIZFs�X3m`_tk{_b�7k{_tm?wIX3l|X�Z=[�]
^`_�x
adcfe7gIZ,h?c|io[�kdX0gqa{cfX0lfl|X�Z,hI^*a ÉPmoX

µ/.v¹.°`±
Ó 3 °�²�

e7º 3 ¿ ¼ÀX0a 
 X0Zra ^IgIX ª e7gIsya{c|e7gÏhI[0ï`g?cfX"Zd^Ik�^Ig«cfgqadX�kr�b_tl|lfXv¾�hIX�¼ 6¦Ò e7^IZ�lf^Ic;_tZdZreOs0cfe7gIZ^Ig?X2[�]
^`_badcfe7gQhIc|io[�krX�gqa{c|X�l|lfX,lfc|gI[Ã_bcfkdX,Zd_tgIZ.ZrX�s0e7gIh�p'X�pvu?kdX U X�g�e7^IuIl|c©_tgqa¦lfX,a{X0kdp'X/_bmIkdz0Z.lfX
Zrcf�7gIX ² V��?stÅÈX�Zra\å"hIcfkrX�láÅÈ[�]
^`_badcfe7g*h?c|io[�kdX0gqa{cfX0lfl|X

µ/. ± ¹§° ± Ó 3 °*² '
%Î§Xyada{X/[�]
^`_badcfe7g'Z�ÅÆ_tmIm�X�l|lfX�[�]
^`_badcfe7gQwIe7p'e7�7z�g?X/_tZrZdePs�c|[�X 6&� cfgIZrcá�qláÅÈ[�]
^`_�a{cfetgQwIetpQe7�tz�gIX�X�Z»a

e7uOa{X�g
^IX�X�g U [0lfc|pQc|g`_tgqa V�l|X�Z,a{X0kdp'X�Z,gIX�s�etg
adX�g`_bg
a\]
^IX�l©_��b_tkdcf_tuIl|X ¶ 6�/Ê��OËÌ�V���L¤§W�ÅÈ[�]
^`_badcfe7gÄwIe7p'e7�7z0gIX�_tZrZdePs�cf[0X�å�láÅÈ[�]
^`_badcfe7g ��_Ã�7X�s#ZdX0s�e7g?hSp'X�pvu?kdX�� ° ± ²
� ° Ð ¶ ½�X�Z»a ° ± ² � ° 6
� ^?mImoetZde7gIZ,]
^IX�lÂÅÆe7g�s�e7gIgI_tcfZrZdX�hIX0^O~�Zdetlf^?adcfe7gIZ ° 2,X0a ° 0 hIX µ/.�¹ 6 � lfetkdZ�� ª e7kdp'X�l|lfX0pQX0g
a��

µ�° 0FÓ�° 2 ¹ ± Ó 3 µ�°	0FÓÇ° 2 ¹4²âµ�° ± 0 Ó 3 ° 0r¹VÓ µ�° ± 2 Ó 3 ° 2 ¹�²

"Ó�
�² '
%¬ etgIst� ° 0.Ó ° 2"X�Zra'Zre7lf^?adcfe7g�hIX µ/.v¹ Xya'hIe7gIsb��h�Å _bmIkdz0Z'lf_�ZdX0s0a{c|e7gÄmIkd[0s�[0hIX�gqa{Xb�3c|l§X¸~?c|ZradX

R�¿ ¼ adX�l�]
^IX
° 00µ�Öo¹VÓÇ° 2 µCÖo¹4² R 4 4W6 ·���Ö�¿ ¾ ·

e7^#X�g?s�e7krX
° 00µ�Öo¹4² ° 2 µCÖo¹ Ð R 4 4W6 ·���Ö�¿ ¾ %� �LA ����� !-�[�Q� � !+&'� �K�)���M!'!%� �"! �C�Q$ !%� AB�C����� ���"��0 ����&-�CAB���-01$ ° 2 (D$ µ/.v¹�� ��AM� 01!,�7� �D�7$'! AM$'!

!%� AB�D� ��� �"!�(D$ µ/.v¹ !%� �K��(D$YA �[O5� 0-*,$

°Fµ�Öo¹4² ° 2 µ�Öo¹ Ð R 4 4W6 ·���Ö�¿ ¾ %Ò eba{kdX�mIkde7u?lfz�p'X��b_ #ya{kdX*pQ_tc|g
adX�g`_bg
a�hIX�adkde7^?�tX�k�lf_�Zde7l|^?a{c|e7g�m`_bkra{c|s�^Il|cfz0kdX ° 2 6;Ò eba{e7gIZ]
^IX�ZdcYgIet^IZns�e7gIgI_tcfZrZde7gIZnlf_��b_tl|X�^Ik,h?X�lf_vZde7l|^?a{c|e7g*X�g '?�`_blfe7krZ,l©_vZdetlf^?adcfe7g*X0Zra�^IgIc|]P^?X 6
WA_�pQ[ya{wIePhIX�k{_bmIcfhIX'��h�ÅÆ_tmIkdz0Z ß ^?lfX�k0� 5������ �
W�ÅÈcfhI[0X�X0Zra�hIX�s�wIX0kds�wIX0k/l©_vZre7lf^Oa{cfetg ° 2nZre7^IZ�^IgIX ª e7kdp'X�mIkreOs�wIX�hI^#ZdX0s�e7g?hÙp'X�pvu?kdX 
 6�/Ê��OËÌ�V����	`¤AÎ§etgIZdc|hI[�kre7gIZnláÅÈ[�]
^`_badcfe7g

° ± ²ì° Ð ¶ ½ %
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W�ÅÈ[�]
^`_badcfe7g�w?e7pQet�7z�gIXQ_tZrZdePs�cf[0XQX0Zra ° ± ² ° hIe7gqa l©_ÙZre7lf^Oa{cfetgÌ�7[0gI[�kd_tlfX'X�Z»a R %
4 8.h�Å _bmIkdz0Z

l|X�m`_tkd_t�7kd_tmIwIX�mIkd[0s�[0hIX�gqa 6�Ò e7^IZ/_tlfl|e7gIZns�wIX0kds�wIX0k�l©_QZre7lf^Oa{cfetgÙm`_bkra{c|s�^Il|cfz0kdX ° 2/Zdet^IZ ª e7krpQXh�ÅÈ^IgÙmoe7ljÉPg��7p'X2hI^#ZdX�s0e7gIhÙhIX��7kr[
° 2 µC¶r¹4² 3 ¶ ½ Ð :{¶ Ð�� %Ò e7^IZns�wIX�krs�wIe7gIZ\hIe7gIs#3`� : Xya � h`_tgIZ,¼ a{X0lfZ,]
^IXb��m�e7^Ik.ade7^?a ¶§¿ ¼��

Þ 3 ¶ Ð :,² 3 ¶ ½ Ð :{¶ Ð���Ð ¶ ½ ·
Zre7c|anX0gIs�e7krX

µ 3 Ð Û�¹Ý¶ ½ Ð µ/:¦Ó�Þ 3 ¹Ý¶ Ð�� Ó�:.² '
%¬ etgIst� 3 ² Ó Û � :�²
Ó/Þ X0a � ²
Ó/Þ Zde7gqa�Zre7lf^?adcfe7g?Z 6o¬ e7gIsb��^IgIX�Zre7lf^Oa{cfetg�m`_tk»a{c|s�^Il|cfz�krX h?X

µ1.v¹ X�Z»a
° 2 µ�¶r¹4²ÚÓn¶ ½ ÓÄÞ%¶;ÓÄÞO· ��¶.¿ ¼ ·

Xya\lf_�Zde7l|^?a{c|e7g*�7[�g?[�k{_blfX�hIX µ/.�¹ X�Z»a
°Fµ�¶r¹�² R 4 8 Ó�¶ ½ Ó�Þ�¶VÓ�ÞP·���¶§¿ ¼ %�/Ê��OËÌ�V����à�¤AÎ§etgIZdc|hI[�kre7gIZnláÅÈ[�]
^`_badcfe7g

°`± Ð °�²�� �	��
 ¶ Ð�� � ��� ¶ %W�ÅÈ[�]
^`_badcfe7g�w?e7pQet�7z�gIXQ_tZrZdePs�cf[0XQX0Zra ° ± ² ° hIe7gqa l©_ÙZre7lf^Oa{cfetgÌ�7[0gI[�kd_tlfX'X�Z»a R %
4 8 h�Å _bmIkdz0Z

l|X'mI_tk{_t�tk{_tmIw?X'm?kd[�s0[�hIX0gqa 6 W4ÅÈcfh?[�X"X�Z»a�hIX"s�wIX0kds�wIX0kv^IgIX"Zre7lf^?adcfe7gÏm`_bkra{c|s�^Il|cfz0kdX ° 2�Zde7^IZ�l©_ª e7krpQX
° 2 µ�¶r¹4² 3 �	�

 ¶ Ð : ����� ¶¸·���¶§¿ ¼ %Ò e7^IZ§lf_tcfZrZde7g?Z3l|X\Zre7cfg�_t^�l|X�s0adX�^Ik3hIX\�t[�krc|ï`X0k§]
^IX�3 ²��7Ü7Þ X0a :n²)Ó�Û%Ü�� s0e7gq�PcfX�gqa��?X0a§hIe7gIs]
^IX�l©_vZre7lf^?adcfe7g*�t[�gI[0k{_tl|X�h?X�lÂÅÆ[0]
^`_ba{c|e7g*hIcji�[0kdX�gqadcfX�l|lfX2X0Zra
°Fµ�¶r¹�² R 4 �&8 Ð �7Ü7Þ ����� ¶VÓ®Û�Ü�� �	�

 ¶ %�/Ê��OËÌ�V��� ��¤AÎ§etgIZdc|hI[�kre7gIZnláÅÈ[�]
^`_badcfe7g

°`± Ð °*²´Þ 4 8 %Á l¦X�Z»a�g`_bad^IkdX0l3hIXQs�wIX�krs�wIX�k�l©_ÙZre7lf^Oa{cfetgÌZre7^IZ�lf_ ª e7krpQX 3&4�6 6�� ^?X�lf]
^IX0Z�s�_tlfs0^IlfZ�pQetg
adkdX0g
a
]
^IX;3 ²)Û s�etg
�Pc|X�gqa 6 WA_�Zde7l|^?a{c|e7g*�7[0gI[�kd_tlfX�hIX�láÅÈ[�]
^`_�a{cfetg*hIc|io[�krX�gqa{c|X�lfl|X2X�Z»a

°Fµ�¶r¹4²SR 4 �&8 Ð 4 8
%�/Ê��OËÌ�V�����A¤AÎ§etgIZdc|hI[�kre7gIZnláÅÈ[�]
^`_badcfe7g

°L± Ð °*²�� ���

 ¶ Ð�� ����� ¶ Ð Þ 4 8 %¥�gIXÏZde7l|^?a{c|e7g®m`_tk»a{cfs0^Ilfc|z�krX�X�Z»aÙetu?a{X0gP^?X«X0g´_�¨re7^?a�_bg
a#^Ig?X«Zre7lf^Oa{cfetg®m`_tkradcfs0^Ilfc|z�kdX ° 0 h?XlÂÅÆX¸~?X0pQm?lfX�ævX0an^?gIX�Zde7l|^?a{c|e7g ° ½ hIX�láÅÈXy~OX�p'mIl|X 
?6 Î§X0s�cYZ�ÅÆ_tmIm�X�l|lfX2lf_�p'[0a{w?eOhIX�h?X�Zd^Im�X�krmoebxZrc|a{c|e7g*hIX0Z\Zre7lf^?adcfe7g?Z 6`} e7^Ik,�7e7c|k,s�X0l©_?�Ig?eta{e7g?Z�]
^IXQ��Z{_tgIZ ª _tc|kdX�hIX�s�_tlfs0^IlfZ{�
µ�°	0 Ð ° ½ ¹Ý±Cµ�¶r¹ Ð ° 00µ�¶r¹ Ð ° ½ µC¶r¹4² µ�°`± 0 µC¶r¹ Ð °	0yµ�¶r¹d¹ Ð µ�°L±½ µ�¶r¹ Ð ° ½ µ�¶r¹r¹4²�� �	��
 ¶ Ð�� ����� ¶ Ð Þ 4 8 %¬ etgIst�Ll©_vZre7lf^Oa{cfetg*�7[�gI[0k{_tl|X�hIX�láÅÈ[�]
^`_badcfe7g�X0Zra

°Fµ�¶r¹�²SR 4 �&8 Ð �tÜ7Þ ����� ¶VÓ¯Û%Ü�� ���

 ¶ Ð 4 8
%

�Ù[ya{wIePhIX�hIX��b_tkdcf_ba{c|e7g*hIX�l©_vs0e7gIZ»a�_tgqa{X
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ç X�mIkrX�gIetgIZ§lÂÅÆ[0]P^I_ba{c|e7g µ1.v¹§° ± Ó 3 °�² 
 X0a3Zde7gQ[�]
^`_badcfe7g'wIe7p'e7�7z0gIX/_bZdZdePs�c|[�X µ/. ± ¹§° ± Ó

3 °U² ' 6VÒ e7^IZ�_Ã�7etgIZ��P^Ç]
^IX�lfX0Z�Zre7lf^?adcfe7g?Z hIX µ/. ± ¹ Zre7gqa�hIX�lf_ ª e7krpQX °Fµ�¶r¹�² R 454 8 6 WA_p'[0adwIeOh?X�hIX2�b_tkdcf_ba{c|e7g�hIX�lf_�s�etgIZra{_tgqa{X�s�e7g?ZdcfZ»a{X�åvs�wIX0kds�wIX0k\^?gIX�Zde7l|^?a{c|e7g�hIX µ1.v¹ Zre7^IZ,l©_ª e7krpQX °FµC¶r¹¦²SRFµC¶r¹ 454 8Ý�qstÅÈX�Z»a.å�hIcfkrXt�7s0e7p'pQX,l|X,gIe7p lÂÅÆc|gIhIcf]
^IXb�thIX ª _tc|kdX§�b_tkrcfX�k�lf_�s�e7gIZ»a�_tgqadX
R h`_bgIZnl©_vZdetlf^?adcfe7g*�7[0gI[�kd_tlfX�h?X µ1. ± ¹ 6`Ò et^IZns�wIX�krs�wIe7gIZ\hIe7gIs�^IgIX ª e7g?s0a{c|e7g R=µ�¶r¹ a{X0lflfX/]P^?X

RI±�µ�¶r¹ 4 4 8 ÐUÐ 3 RFµC¶r¹ 4 4 8 Ó 3 R=µ�¶r¹ 4 4 8 ² R`±Cµ�¶r¹ 4 4 8 ²

Aµ�¶r¹ %¬ etgIst� R X0Zra�^IgIX�mIkdc|pQcja{cj�7X/h?X 
AµC¶r¹ 4��D4 8 6
� c 
 X0Zra�s0e7gqa{c|gP^?Xt�7_blfe7krZ ¶ ê 
Aµ�¶r¹ 4��D4 8LX0Zra4s�etg
adcfg
^IXb�thIe7g?s.^IgIX.m?kdcfp'c|adc|�tX¦h?X.s�Xyada{X ª e7gIs0adcfe7gX¸~?c|ZradX 6`Á l�X0g#kr[�Zr^Il|adX�]P^�ÅÆc|l�Xy~Oc|Zra{X�^?gIX�Zde7l|^?a{c|e7g�hIX�lÂÅÆ[0]P^I_ba{c|e7g�hIcji�[0kdX�gqadcfX�l|lfX\s�e7gIZrcfhI[0kd[0X 6 � c
gIet^IZ�ïO~?etgIZnláÅÈcfpQ_t�7X/X0g 'O�`_tlfetkdZ,s�XyadadX�Zre7lf^Oa{cfetg*X�Zra\^IgIc|]
^IX 6
���C$-* �)AM$���2
} _tk ª e7c|Z��`s0e7pQp'X 
 g�ÅÈX�Zra/m`_tZ�s�e7gqadcfg
^IX����7etcfknp #0pQX�hI[yï`gIc|X�Zd^?k�¼§�y�=gIe7^?Z\hIXy�7e7g?Z/gIe7^?ZkrX�ZradkdX0cfgIhIkrX�å�hIX0Zncfgqa{X0kr�b_tlfl|X�Z 6

���C$-* �)AM$��D2
576��I6 ��¡��A�?¢%�����F�Ä���Â�A 
�`�����P� � �7����� �q���P�o¢%�Ä�A�o� �7�o�=�0¢��I�o¢%�t¤ � e7cja 3 én¼ãê ¼ ^Ig?X
ª e7g?s0a{c|e7g�h?[0ï`gIc|X Zr^Ik/^?g�cfgqadX�kr�b_tl|lfX�¾*hIX�¼ 6VÒ e7^IZ/h?cfkdetgIZ\]
^IX l©_ ª e7gIsya{cfetg ° éO¼ ê ¼)X�Z»a
^Ig?X Zre7lf^?adcfe7g*h?X�lÂÅÆ[0]
^`_ba{c|e7g*hIcji�[0kdX�gqadcfX�l|lfX

°`±O² 3
% °Zrc ° X�Z»a\h?[�kdcj�b_tuIlfX/Zd^Ikn¾�Xya\m�e7^Ik.ade7^?a ¶§¿ ¾L�

° ± µC¶r¹4² 3 µ�¶r¹Ý°VµC¶r¹ %WYX�Z'Zdetlf^?adcfe7gIZ�h?X#s0X0ara{X#[�]
^`_badcfe7gÄZdetg
aQkdX0l©_badc|�tX�p'X�gqa ª _ts�c|lfX0Z"åÏh?[0a{X0kdp'cfgIX0k 64ß g�X0ioX0aÃ�
gIet^IZ/_Ã�te7gIZnl©_
���%�������Ã�C¢%������à�¤
	 ��� �K�%!%� �"! ���K$[A �?O5� �Q&-� ��� � 3�é7¼ìêÔ¼ !%� �L� &'� �K� �L�K�K$�!-�C0[�C� �L�K� $-0 � ��ALAM$
¾ (D$ ¼ $-�@!%� �L��� �D�Q$ �)0-�L* �L��� ��$ (D$ 3 !-�D0 ¾ 2�
 AM� 01! � AM$'! !%� AB�D� ��� �"! (D$ ×�² 3

% × !%� �K��AM$'!
O5� �Q&-����� �"! ¶ ê R 4���� 8�� � T RÙ¿�� 2
ç _tmIm�X�l|e7gIZ�]
^IX�gIe7^IZ*_Ã�te7gIZ��P^ _t^¯s�wI_tmIc|adkdX � ]
^�ÅÆ^?gIX�mIkdc|pQcja{cj�7X � h�ÅÈ^IgIX ª e7gIs0adcfe7g

s0e7gqa{cfg
^IX 3�Zd^?k2^Ig�cfgqadX�kr�b_tl|lfX�¾ÙX¸~OcfZradX�Zd^Ik/¾ 6�¬ e7gIsb��c|l=É�_�uIcfX0g�Xy~OcfZ»a{X0gIs�X�hIX0Z�Zde7l|^?a{c|e7gIZ
hIX�lÂÅÆ[0]P^I_ba{c|e7g�s�e7gIZrcfhI[0kd[0X 6
� G-*,� �"!-��0 ��� ��� �)2 WYX2m?kdcfg?s�cfm�X�hIX2mIkrX�^?�tX�X�Zra.lfX/p #�p'X/]
^IX/s�X�l|^Ic�]
^IX/gIe7^IZ,_Ã�te7gIZ§�P^*h`_tg?Z
l|X�m`_tk{_b�q_tmIwIX�m?kd[�s0[�hIX0gqa/h`_bgIZ,lfX2s�_tZne7º+3QX0Zra�^IgIX ª e7g?s0a{c|e7g*s�etgIZra{_tgqa{X 6�� e7^?anh�ÅÆ_tu�e7kdh��?Zdc
°Fµ�¶r¹4²SR 4���� 8��;m�e7^Ik ¶3¿ ¾��I_tlfe7krZ

° ± µ�¶r¹4² R=µ � ± µ�¶r¹ 4 ��� 8�� ¹�² R=µ 3 µC¶r¹ 4 ��� 8�� ¹�² 3 µC¶r¹»°Fµ�¶r¹ %¬ etgIst� ° X0Zra�Zde7l|^?a{c|e7g�hIX ° ± ² 3 ° 6Fç [�s�c|mIkdeP]
^IX�p'X�gqa��FZre7c|a ° ^IgIX�Zre7lf^Oa{cfetg�hIX ° ± ² 3 ° 6
} e7Zde7g?Z��Lmoet^Ik ¶.¿ ¾L��Z µ�¶r¹4² °VµC¶r¹ 4 ����� 8�� 6 � l|e7kdZ0�
Z ±�µC¶r¹4²ì°`±�µ�¶r¹ 4 ����� 8�� Ó�°Fµ�¶r¹ � ±�µC¶r¹ 4 ����� 8�� ² 4 ����� 8�� µ�°`±�µC¶r¹yÓ � ±�µC¶r¹»°Fµ�¶r¹r¹�² 4 ����� 8�� µ�°`±�µC¶r¹yÓ 3 µC¶r¹»°Fµ�¶r¹r¹4² '

%¬ etgIst� ZÇX�Zra�s�e7g?Zra�_bg
adX�Zd^?k�¾ 6 � cfg?Zdcá�4c|l�X¸~OcfZradX Râ¿ ¼ a{X0l\]
^IX Z µ�¶r¹�² R �¦Zre7c|aQX�g?s�e7krX
°Fµ�¶r¹ 4 ����� 8�� ² R m�e7^Ik.ade7^?a ¶.¿ ¾ 6IÁ lYZ0ÅÆX0g�Zr^Ic|an]
^IX °Fµ�¶r¹4² R 4 ��� 8�� m�e7^Ik.a{et^?a ¶.¿ ¾ 6

�
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¬ etgIgIe7gIZ3^Ig�X¸~OX�p'mIlfX�X0a3s�e7g?Zdcfh?[�kdetgIZ§lÂÅÆ[0]P^I_ba{c|e7g × ± ² ¶Ý× 6qÁ s�cÂ�
gIe7^IZ¦s�wIe7c|ZdcfZrZde7g?Z§¾ ² ¼\�mI^?cfZd]
^IX#l©_ ª e7g?s0a{c|e7g
3 µ�¶r¹�²�¶ X0Zra U �7X0g
adcfl|lfX-VQm`_bkra{et^?a 6 ¥�gIX�mIkdc|pQcja{c|�tX�hIX � µC¶r¹�²�¶ ½ Ü7Þ 6
¬ etgIst�LlfX0Z,Zde7l|^?a{c|e7gIZ,hIX�lÂÅÆ[0]P^I_ba{c|e7g*hIc|io[�krX�gqa{c|X�l|lfX × ± ² ¶Ý× Zre7gqa�hIe7gIgI[0Z\mI_tk

°VµC¶r¹4² R 4 8���� ½ e7º R�¿ ¼ %
� ^IX�ZrX�m`_tZdZrXyxáarx c|lVZrc;láÅÈ[�]
^`_badcfe7gÏ_�^?g«ZrX�s0e7gIh«pQX0pvuIkdX 8 Ò et^IZ�s�e7g?Zdcfh?[�kdetgIZ�láÅÈ[�]
^`_badcfe7g

× ± Ó 3 ×'² 
 6 Î§e7p'pQX0gI­�etgIZ3mI_tk4kd[�m�[0adX�k3l©_�hIcfZrs�^IZrZdc|e7g�hIX�l©_�ZdX0s0adcfe7g'mIkd[0s�[0hIX�gqa{X 6IÒ e7^IZ§l|^Ic_tZrZdePs�c|e7gIZ=^IgIX¦[�]
^`_badcfe7g�hIc|io[�krX�gqa{c|X�l|lfX;l|cfgI[�_tcfkrX;Z{_tg?ZVZdX0s�e7g?h�p'X�pvuIkrX U X�g e7^IuIl|c©_tgqaYl|X�a{X�krpQX
_tm?kdz�Z�lfX�Zrcf�7g?X ² V"��e7^#hIX�p�_tg?cfz�krX2[�]
^Icj�b_tlfX0g
adX�X�g�et^IuIlfcf_tgqa,lfX0Z,a{X�krpQX0ZnX�g ¶ ZdX0^IlfX0pQX0g
a��y�sbÅÆX0Zra/å"h?cfkdX�lÂÅÆ[0]
^`_ba{c|e7g�hIc|io[�krX�gqa{c|X�l|lfX"��_tmIm�X�lf[0X�[�]
^`_badcfe7g�wIetpQe7�tz�gIX�_tZrZdePs�c|[�X��

µ/.�± ¹.×
±qÓ 3 ×"² '
%� ^?mImoetZde7gIZ�]
^IX�láÅÈe7g*s�e7g?g`_tcfZrZdX�hIX0^O~#Zde7l|^?a{c|e7gIZnè 2\Xya/è 0 hIX µ/.v¹ 6 � l|e7kdZ0� ª e7kdp'X�l|lfX0pQX0g
a��

µ�° 0FÓ�° 2 ¹Ý±PÓ 3 µ�°	0FÓÇ° 2 ¹4²âµ�°`± 0 Ó 3 ° 0r¹VÓ µ�°L± 2 Ó 3 ° 2 ¹�²

"Ó�
�² '
%¬ etgIst� ° 0FÓ�° 2�X0Zra�Zdetlf^?adcfe7g*hIX µ1.v¹ X0anhIetgIst�`h�ÅÆ_tmIkrz�Z�s�X�]
^IcYmIkr[�s�z0hIXt�Lc|l�Xy~OcfZ»a{X RÙ¿ ¼ adX�l]
^IX

°	0yµ�¶r¹VÓÇ° 2 µ�¶r¹4²SR 4 ��� 8�� · ��¶§¿ ¾ ·
e7^#X�g?s�e7krX

° 00µC¶r¹4² ° 2 µ�¶r¹ Ð R 4 ��� 8�� ·���¶.¿ ¾ %� �LA ����� !-�[�Q� � !+&'� �K�)���M!'!%� �"! �C�Q$ !%� AB�C����� ���"��0 ����&-�CAB���-01$ ° 2 (D$ µ/.v¹�� ��AM� 01!,�7� �D�7$'! AM$'!
!%� AB�D� ��� �"!�(D$ µ/.v¹ !%� �K��(D$YA �[O5� 0-*,$

°VµC¶r¹�² ° 2 µC¶r¹ Ð R 4 ��� 8�� ·���¶§¿ ¾ %} e7^Ik4a{kre7^?�7X0k3lf_�Zde7l|^?a{c|e7g"m`_tkradcfs0^Ilfc|z�kdX ° 2��Pl|X�Z4p'[0a{w?eOhIX0Z4Zde7gqa3lfX�Z4p #�p'X�Z4]
^IX/hI_tgIZ¦lfX,sÃ_bZe7º 32X�Zra;s�e7gIZ»a�_tgqadX 6b¬ cfZrs�^?ade7gIZ;lf_�p'[0adwIeOh?X3hIX¦�b_tkdcf_ba{c|e7g�hIX§lf_�s0e7gIZra{_tgqa{X 67Ò et^IZVs�wIX0kds�wIetgIZ
hIetgIs/^Ig?X\Zre7lf^?adcfe7g'hIX ° ± ² 3 ° Ð 
 Zre7^IZ3l©_ ª e7kdp'X ° 2 µ�¶r¹4² R=µ�¶r¹ 4 ��� 8�� 6&� c|gIZdcÂ� R hIe7c|a��t[�krc|ï`X0k

R ± µ�¶r¹ 4 ��� 8�� Ð � ± µ�¶r¹ 4 ��� 8�� ² 3 µ�¶r¹ 4 ��� 8�� Ð 
Aµ�¶r¹y·
Zre7c|anX0gIs�e7krXt�LmI^Ic|Zd]
^IX � ± ² 3`�

RI±�µC¶r¹4²

Aµ�¶r¹ 4 ��� 8�� %¬ etgIst� R X0Zra�^IgIX�mIkdc|pQcja{cj�7X/Zr^Ikn¾�hIX 
 % 4�� 6���C$-* �)AM$�2 ��X�g#cfg?ZdcfZ»a�_tgqanZr^IknláÅÈ^IgIcfs0c|adX�� 6

576 �O6 �'�A�P�Â¡��A�P�/�qÊY�PË��F���P�����  P¡��A�?¢%���o�=�2�A���Ì���Â�A 
�`�����P�t¤ Ò e7^?Z�_tlfl|e7gIZ=s�e7g?Zdcfh?[�kdX0k;h`_tg?Z
s0Xvm`_tkd_t�7k{_bmIwIX�h?X�Z2[0]P^I_ba{c|e7gIZ/�t[�gI[0k{_tl|X�Z/h?^�mIkdX0pQc|X�k�e7kdhIkrX 6oç _bmImoX0lfe7g?Z/]
^�ÅÈX�lfl|X�Z\Zde7gqa2h?X
lf_ ª etkdp'X

µ1.�� ¹§°`±O²´³�µC¶¸·{°o¹
e7º ³ é7¼���¼ ê ¼ X0Zra�s�e7gqadcfg
^IX�Zd^Ikn¼ ½ 6
¥�gIX§Zre7lf^?adcfe7g�hIX3láÅÈ[�]
^`_badcfe7g�hIcji�[0kdX�gqadcfX�l|lfX�� ß
	 �YZd^Ik=láÅÈcfgqa{X0kr�b_tl|lfX�¾�hIX4¼�X�ZraV^IgIX ª e7gIs0adcfe7g

° hI[�krc|�b_tuIl|X�Zd^Ikn¾QadX�l|lfX�]
^IXt�`m�e7^Ik,ade7^?a ¶.¿ ¾��
°`±CµC¶r¹4²´³�µC¶¸·{°Fµ�¶r¹r¹ %¬ _bgIZ�s0X�kra{_tcfg?Z�sÃ_bZ��=cfl�X�Z»avm�e7ZdZrcfuIl|XQh?XQa{kre7^?�tX�k�X¸~OmIlfc|s�c|adX�p'X�gqa�lfX0Z Zre7lf^?adcfe7g?Z�h?X�� ß�	 � 6

ß g��7[0gI[�kd_tlá�Ls0X�s�cFg�ÅÈX�Zra/m`_tZ\moe7ZrZdc|uIlfX 6 WA_'mIkdX0pQc|z�kdX�s�wIetZdX�å ª _tcfkrX�X0Zra�_blfe7krZ�h?X�hI[0pQe7gqadkdX�k
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]
^�ÅÈcflnXy~Oc|Zra{X#^IgIX#Zdetlf^?adcfe7g��VmI^IcfZÙ��ZdcnstÅÈX�Z»a�l|X#s�_tZ��¸�4]P^?XÙlf_«Zre7lf^?adcfe7gÄX0ZraQ^IgIcf]
^IX 6 Î§X�s�cnZrX
ª _tcjan�7k{_bs�X�_t^ÙadwI[�etkdz�p'X�hIX Î._t^Is�wqÉqxÝWYcfm?Zds�wIcja�� 6 	 kde7ZrZde'pQePhIeI�Is0X�adwI[�etkdz�p'X�hIc|an]
^IX Zdc ³X0Zra U �tX�gqa{c|lflfX V"X0avZdc.gIet^IZ�ï?~Oe7gIZ ¶ 2"Xya ° 2Ã�Vc|l3X¸~?c|ZradX*^IgIX�^Ig?cf]
^IX ª e7gIsya{c|e7g ° Zde7l|^?a{c|e7g�h?X� ß
	 �3a{X0lfl|X2]
^IX °VµC¶ 2 ¹4² ° 2 6 ¥�g�[�gIe7g?s�[�mIkd[0s�c|Z�X0Zra�_t^Px hIX0l©åvhIX0Z�etuP¨rX�sya{c ª Z,h?X�s0X�s�e7^?kdZ 6L¬ XmIl|^IZ��?l©_vhI[0pQe7g?Zra{kd_ba{c|e7g*hIX�s0X�adwI[�etkdz�p'X�X�Z»anuoX�_t^Is0e7^Im�a{kdetm*hI[�l|cfsÃ_�a{X2m�e7^Ik #ya{kdX�X¸~Omoe7Zr[�X 6
Ò e7^IZv_Ã�te7gIZ��P^�h`_bgIZ�l|X�Z�mIkdX0pQc|X�kdZ�m`_tkd_t�7kd_tmIwIX0Z�hIX's�XQs�w`_tmIcja{kdXQ]
^IX�lÂÅÆ^Ig?cfs�cja{[b�YZdc¦e7g�ZrX
hIetgIg`_tcjan^IgIX�s�e7g?hIc|adcfe7g�c|gIc|adc©_tl|Xt�
[0a{_tc|a§�Okd_tc¦��p'ePhI^Ilfe�hIX�Zns�etgIhIc|adcfe7g?Z.hIX�s�e7gqadcfg
^Ic|ad[��3m�e7^Ik
l|X�Zn[�]
^`_badcfe7g?Z�l|cfgI[�_tcfkrX�Z 6
Ò e7^IZ"Zd^Im?moe7ZrX�kre7gIZ'h`_tgIZ�lf_�Zd^Icja{X�]
^IXt��h`_bgIZ�a{e7^IZ�g?e7Z"Xy~OX�p'mIlfX0Z���s0X�adwI[�etkdz�p'X*Z�ÅÆ_tmOx

mIl|cf]
^IX 6 Î/ÅÈX�Z»a�h�Å _bcflfl|X�^IkrZns�Xv]
^IX ª etg
a/lfX0Z/mIwqÉPZdc|s�cfX0gIZ���lfX�Z\s�wIcfp'cfZ»a{X0Z�� 6|6j6�ß g�Xyi�XyaÃ�V� ß�	 �nX�Z»a
s0X�gIZr[\p'eOh?[�lfc|ZdX0k;moet^Ik�X�^O~�^IgIXnZdcja{^`_badcfe7g�u?cfX�g"hI[yï`gIc|Xt�qh�ÅÈe7º'láÅÈXy~OcfZ»a{X�g?s�XnX0a4lÂÅÆ^Ig?cfs�cja{[.h�ÅÆ^Ig?X
Zre7lf^?adcfe7g 6
�/Ê��OËÌ�V���L¤§Î§etgIZdc|hI[�kre7gIZv^Ig?X*moe7m?^Il©_badcfe7g«hIe7gqa�l|X�gIetpvuIkdXQh�ÅÈcfgIhIcj�PcfhI^IZ�_t^�a{X0pQm?Z ¶ X�Z»a
°Fµ�¶r¹ ]
^IcYZd_ba{c|Z ª _tcja,láÅÈ[�]
^`_badcfe7g*h�ÅÆ[y�7e7l|^?a{c|e7g

° ± ²âµÂÞ Ð
����� ¶r¹ ½ ° %� ^?mImoetZde7gIZV]P^?X§gIe7^?ZVs�etgIg`_tc|ZdZdetgIZVl|X3gIetpvuIkdX¦h�ÅÈcfgIh?c|�PcfhI^?Z=X0g"æ ��� � �%stÅÈX�Zra;å\hIc|kdX °FµáÞ ' ' �
¹;²
ë � ë hIe7g?gI[�X Xy~Omo[0kdc|pQX0g
a{_tlfXÃ�nXya2]
^IXvg?e7^IZ\�te7^Il|e7gIZ/s0e7gIg`_bc|a{krX l|X g?e7pvuIkrX�h�ÅÈcfgIh?c|�PcfhI^?Z�X0gæ �O5 �?6 � c3lÂÅÆ[0]
^`_ba{c|e7g�_Ã�tX�s*hIe7g?gI[�X�c|gIc|adc©_tl|X °FµáÞ ' ' �
¹ ² ë _Ã�b_tc|a�_t^Is0^IgIX�Zre7lf^Oa{cfetg�e7^�m?lf^OxZrcfX�^?kdZ�Zdetlf^?adcfe7gIZ0��gIet^IZ�gIX�m�e7^?�7etgIZ�Zde7cja�m`_tZ/s�e7gIgI_tc|adkdXvl|XvgIe7pvu?kdXvh�ÅÈcfg?hIc|�Pcfh?^IZ2X�gÌæ �O5 � �
Zre7c|a�_Ã�7etcfk�mIl|^IZdc|X�^IkrZ�s�wIe7cj~�moetZdZdc|uIlfX0Z��AÎ§X"]
^Ic�gIX"kdX0gIh«m`_tZ2a{kr[�Z�s�kr[�hIc|uIlfX�g?eta{krX�pQePhIz�l|X��
��X�^IkrX�^IZrX�p'X�gqaÃ�olfX�a{wI[0e7kdz0pQX�hIX�Î._b^Is�wqÉ
x WYcfmIZrs�wIc|a���gIe7^?Z/mIkr[�hIcja\^?gIX�^Ig?cf]
^IX�Zre7lf^Oa{cfetgÙ_b^
adX�p'mIZ ¶4²ìÞ ' Û '���p�_tc|Z§c|logIX�h?c|a,m`_bZ,]P^?X�gIeta{krX�pQePhIz0lfX/h?[�s�krc|an_Ã�tX�s�mIkd[0s�c|Zdcfetg*láÅÈ[0�7etlf^?adcfe7ghIX�lf_"m�e7mI^?l©_badcfe7g�s0e7gIZrcfhI[0kd[�X��	�	�
�	�
� � 6
Ò e7^IZ\_tlfl|e7gIZ,pQ_tcfgqa{X0g`_tgqanhI[0s�kdc|kdX�hIX�Z�p'[0a{w?eOhIX0Z\]
^IcY�te7gqa/gIet^IZ\m�X�krpQXyadadkdX�h�ÅÈcfpQ_t�7cfg?X�k

åv]
^Ie7c�kdX0ZdZrX�pvuIl|X2lfX0Z.Zdetlf^?adcfe7gIZ¦h�ÅÈ^IgIX2[0]
^`_ba{c|e7g�hIcji�[0kdX0g
adcfX0lflfXb�
p #0pQX�ZdcogIe7^IZ.g?X2moet^?�7e7g?Z
m`_bZ�l|X�ZnhI[0s�kdc|kdX�å"láÅÆ_tcfh?X2h�ÅÈ^IgIX ª e7kdp�^IlfX 6
576 �O6j576�� G-��
K��(D$'!�������AB�L������� ��$'!�2\Ò et^IZ._tl|lfe7g?Z�hI[�s0kdcfkrX\h?X�Z§p'[0adwIePhIX�Z¦]
^Icom�X�krpQXyadadX�gqa§h?X\�Pcjx
Zr^`_tlfc|ZdX0k�l|X�Z�Zde7l|^?a{c|e7gIZ�h�ÅÈ^IgIX'[�]
^`_badcfe7gÌhIc|io[�krX�gqa{c|X�l|lfXv]
^IXQgIe7^IZ�gIX'Z{_Ã�7e7g?Zvm`_tZ�kd[0Zde7^Ih?kdX 6
Î§X0Z\p'[0adwIeOh?X�ZnmoX0^?�7X0gqa(#0adkdX�cfp'mIl|[�p'X�gqa{[0X�Z,Zd^?k�etkdhIc|g`_ba{X0^Ik���pQ_tc|Z.láÅÆ_t^?adX�^Ik,hIX�s0X�Z�lfcf�tgIX�Z
X0gÙX0Zra\cfgIs�_tm`_tuIl|X 6j6|6j6 � 6
� etc|a ° ^?gIX�Zde7l|^?a{c|e7g*hIXQ� ß�	 � 6`¬ etgIst�Lm�e7^Ik.a{et^?a ¶.¿ ¾L�

µ��t¹.° ± µ�¶r¹4²´³Qµ�¶¸·{°Fµ�¶r¹r¹ %Ò e7^IZnmoet^?�7e7g?Z\lf_vkdX�m?kd[�ZrX�gqa{X0k/m`_bk,Zde7g#�7k{_bmIwIXQ��X0g ª e7g?s0a{c|e7g�hIX�l©_��b_tkrc©_tuIl|X ¶ ���
����²��OµC¶¸·{°Fµ�¶r¹d¹¸·d¶3¿ ¾�� %� lfe7krZ��qlfXns0eOXyäQs0cfX0g
a3hIc|kdX�sya{X0^Ik4hIX\lf_2a�_tgI�tX�gqa{X\å ��� X0g µC¶ 2 ·{°Fµ�¶ 2 ¹r¹ X�Zra ° ± µC¶ 2 ¹ �qZre7c|a��qh�Å _bmIkdz0Z

µ��t¹ � ³Qµ�¶ 2 ·{°FµC¶ 2 ¹d¹ 6�� c ° X�Z»a'l©_�Zde7l|^?a{c|e7gÇs�etkdkdX0Zdm�e7gIh`_bg
a�å�l©_�hIe7g?gI[�X#cfgIcja{cf_tlfX µ�¶ 2 ·{° 2 ¹ ��lfXs0eOXyäQs0cfX0g
a\hIX�l©_�a{_tgI�7X0gqa{X�_t^#moe7c|gqa µ�¶ 2 ·{°FµC¶ 2 ¹d¹ X0Zra ³ ± µ�¶ 2 ·{° 2 ¹ ��mI^Ic|Zd]
^IX ° 2 ²ì°FµC¶ 2 ¹ � 6
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�/Ê��OËÌ�V���L¤ � e7cja ° 2\lÂÅÆ^?gIcf]
^IX�Zre7lf^?adcfe7g*h?X�lÂÅÆ[0]
^`_ba{c|e7g

° ± ²âµ»Û Ð 4 8 ¹»°

]
^IcY�b_t^?a Û X�g Û 6 � lfetkdZ��?lfX��7k{_bmIwIX�hIX ° 2�m`_tZrZdX�m`_tk µ»Ût·ÃÛ%¹ X0a\l©_va{_tgI�7X0g
adX�X�g�s0X m�e7c|g
a�_b^�7kd_tmIwIX/_ m�e7^Ik¦s�ePX0ä's�c|X�gqa.h?cfkdX0s0adX�^Ik Û Ð 4 6?ß g�Xyi�XyaÃ� ° ± ²´³ ± ¶¸·{°o¹ e7º ³Qµ�¶¸·dÖo¹4²Úµ»Û Ð 4�6 ¹»× 6¬ etgIst� ³Qµ»Û7·ÃÛ�¹;²ÚÛ Ð 4 6
� etc|a µCÖA·{×?¹ ��lfX�Z/s�ePe7kdhIetgIgI[�X0Z��\h�ÅÆ^Ig�m�e7c|g
a/hI^�mIlf_tg 6o¬ Å _bmIkdz0Z�lfX adwI[�etkdz�p'X�h?X'Î._t^Is�wqÉqxWYcfm?Zds�wIcja��t�`g?e7^IZ�_Ã�7e7gIZ�lfX

� 0 �L�Q&-� �K$+( E �D�K��&-�L�7G�2��LA@$ ���M!-� $ �D�Q$ �D�K�����9$ !%� AB�C����� ��(D$ AFEHGF����������� ��� ����� (D� �K�YAM$	��0 � ��
K$
�"� !'!%$ �"��0 µCÖA·{×I¹ 2
Î/ÅÈX�Z»a"láÅÈ^IgIcf]
^IXQZde7l|^?a{c|e7g ° ]
^Ic3�b_t^Oa × X�g Ö �;sbÅÆX0Zra"å�hIc|kdX °VµCÖo¹v² × ��e7^ÇX�gÇh�ÅÆ_t^?adkdX0ZadX�kdp'X�Z0�Y_Ã�7X0s�lfX�Z/p #0pQX0Z2gIeta{_ba{c|e7gIZ/]
^IX�hI_tgIZ�lfX m`_tkd_t�q_tmIw?XvmIkd[0s�[0hIX�gqaÃ�Yg?e7^IZ�_Ã�7e7g?Z2ï?~O[

¶ 2 ²ÚÖ X0a °Fµ�¶ 2 ¹/²â× � 6 WYX�s�w`_bpQmIZ�h?X�Z�hIc|kdX�sya{c|e7gIZ�_tZrZdePs�c|["å�láÅÈ[�]
^`_badcfe7g ° ± ² ³Qµ�¶¸·d°�¹ X�Z»aX0g�s�w`_t]
^IX�m�e7cfgqa�hI^�m?l©_tgÙhIX�s0eOe7krhIe7gIg?[�X�Z µ�ÖA·{×?¹ l©_"moX0g
adX ³Qµ�ÖA·{×?¹ ]P^?cFX0Zra2l|X s0eOXyä's�cfX0gqahIc|kdX0s0a{X0^Ik\_t^Ùm�e7c|g
a µCÖA·{×?¹ h?X�lf_va�_tgI�tX�gqa{X _t^#�7k{_tm?wIX�hIX lÂÅÆ^?gIcf]
^IX�Zdetlf^?adcfe7g�hIXQ� ß�	 �.m`_tZ»xZd_tgqa/m`_bk,s�X�moetcfgqa 6 Î§etpQp'X�gqa,�PcfZr^`_tlfc|ZdX0k.s�X�s�w`_tp'mIZnhIX�ZnhIc|kdX0s0a{c|e7gIZ98
�  q¢=:A�Y�=���A�Ä�����L���Â�����L¤ í gÌm?kdX�g?h�^IgIX U �7kdc|lflfX V���stÅÈX�Z»avå*hIc|kdX"^Ig«]P^I_thIkdc|lflf_t�7X�h?^�mIlf_tg 6
} _tk;Xy~OX0pQmIl|Xt�blfX�ZVmoe7c|gqa{ZVh?e7gqa�lfX0ZVs�ePe7krhIe7gIgI[0X�Z�Zre7gqa�hIX�ZVX�gqa{c|X�kdZ 6qß g�s�w`_ts0^Ig"hIX.s�X0Z;m�e7cfgqa{Z
µCÖA·{×I¹ �Ie7g�a{kd_ts�X�l|X�ZdX��tpQX0g
a\hIX�s�ePX0ä's0cfX�gqa�hIc|kdX�sya{X0^Ik ³�µCÖA·{×?¹ 6

 ����AM$�(��
�5$-��2 � kd_ts�X0knhIX�Z��7k{_bmIwIX�Z,adX�lfZ,]
^IX
��cC� � ^`_tg?h*^Ig�hIX2s�X0Zn�7k{_tm?wIX�Z,krX�gIs0e7gqa{kdX0gqa\^?g*moe7c|gqa,hIX2lf_��7kdc|lfl|Xt�
cfl�hIe7cja #0adkdX/a{_tgI�7X0g
a�_b^
ZrX��7p'X�gqa\s�e7krkdX�ZrmoetgIh`_tgqa 6
��cfcC� ¬ X�^P~�hIX�s0X�Z��7kd_tmIwIX0Z�gIX�moX0^?�7X0gqa mI_tZdZrX�k�m`_tk�^?g�p #0pQX moe7c|gqa�hIX�l©_Q�7kdc|lflfXQ��h�Å _bmIkdz0Z
l|X�mIkdc|gIs�c|moX�h�ÅÈ^IgIc|s�cja{[�� 6
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� �7et^IZ3h?X�¨re7^?X�k����4e7c|s�c`^Ig?X\�7krcfl|lfX§Xya¦lfXns�w`_tp'mIZ4hIX�Z¦hIc|kdX�sya{c|e7gIZ¦_tZdZreOs0cf[ 6 � kd_ts�X0k¦lÂÅ _blflf^?kdX

hIX0Z\�tk{_tmIw?X�ZnhIX�Z�Zdetlf^?adcfe7gIZ 6

�  q¢=:A�Y�=�P���A�P�2�Â�0�	�q�Â���A�O�b¤
¥\gIX.c|ZdePs�l|cfgIX¦X�Z»a4^IgIX.s0e7^Ikdu�X.hI^�m?l©_tgvZr^Ik;lf_t]
^IX�l|lfX¦lfX§s�wI_tpQm?Z
hIX0Z,hIcfkrX�sya{cfetgIZ§_ ^IgIX2hIc|kdX0s0a{c|e7g�h?e7gIgI[0Xt�IsbÅÆX0Zranå�h?cfkdX\l©_�s�e7^IkruoX/X�Zra.láÅÈX�gIZrX�pvuIl|X/hIX0Z.m�e7cfgqa{Z
hIX�s0eOe7krhIe7gIg?[�X�Z µ�ÖA·d×I¹ adX�lfZ,]
^IX ³Qµ�ÖA·{×?¹�² � etº � ¿ ¼�X�Zranï?~O[ 6
� k{_t­0e7gIZ;l|X�Z;c|ZdePs�l|cfgIX0Z=s0e7kdkrX�Zrmoe7g?h`_tgqa{X0Z3_b^O~��t_blfX�^?kdZ � ² ' ·��´· Ð Û7·ÃÓ�Û7· Ð ÞO·�Ó2ÞO· Ð � ·ÃÓ � 6


 ����AM$�(��
�5$-��2 � kd_ts�X0knhIX�Z��7k{_bmIwIX�Z,adX�lfZ,]
^IX
��cC�YWYe7kdZr]P^�ÅÆ^Ig��7k{_tm?wIX3krX�gIs0e7gqa{krX§^IgIX3cfZreOs0lfcfg?X4_tZdZreOs0cf[¦_\lf_n�b_tl|X�^Ik � ��lf_na{_tgI�7X0gqa{X3_t^��7kd_tmIwIX_"moet^Ik,s�ePX0ä's�c|X�gqa�hIcfkrX�sya{X�^?k � ��m�e7^IknlfX0Z.�t_blfX�^?kdZ,hIX � hIe7g?gI[�X0Z\s0cjx h?X�ZdZr^IZ�� 6��cfcC� ¬ X�^P~ÏhIX�s�X0Z��7k{_tm?wIX�Z�gIX�m�X�^?�tX�gqa�m`_tZrZdX�k�m`_bk�^IgÏp #0pQXvm�e7c|g
a���h�ÅÆ_tmIkrz�Z�lfX�mIkdc|gIs�c|moX
h�ÅÈ^IgIc|s�cja{[�� 6
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ß gIs0e7kdX�^Igv¨rX�^�� �4e7c|s�c�l|X�ZncfZreOs0lfc|gIX�Z.h�ÅÆ^Ig?X�[0]
^`_ba{c|e7g 6 � k{_ts0X�knhIX0Z��tk{_tmIw?X�ZnhIX�Zde7l|^?a{c|e7g 6

576 �O6 æ 6 	 & 
KG-*/� ( E � �CAM$-0 2 Î§e7gIZdc|hI[�kre7gIZ4láÅÈ[�]
^`_�a{cfetg�hIc|io[�krX�gqa{c|X�lfl|X ° ± ²´³Qµ�¶¸·{°o¹ _Ã�7X0s\s0e7p'pQXs0e7gIhIcja{cfetg'c|gIc|a{_tlfX °Fµ�¶ 2 ¹�²ì° 2/��e7º ¶ 2§Xya ° 2¦Zdetg
a3hIX0Z3kr[�X�l|Z4hIe7gIgI[0Z 6Oí gQm�e7^Ikrk{_�hI[Ý¨d_�X�ZrZ{_ÃÉ7X0khIX�s�etpQmIkrX�gIh?kdX�l©_�pQ[ya{wIePhIX�_Ã�7X0s ¶ 2 ² ''Xya ° 2 ² 'q� 6LÒ e7^IZ�gIe7^IZnhIe7g?gIe7gIZ�^Ig U m`_tZ7V 
 X0agIet^IZ§�7et^Ilfe7g?Z3�7etcfk§s0e7p'pQX0g
a3[0�te7lf^?X/l©_�Zde7l|^?a{c|e7g ° Zr^Ik§lÂÅÆc|gqa{X�k»�b_tlfl|X � ¶ 2 ·d¶ 2 Ð 
�� 6Iç _tmIm�X�l|e7gIZ]
^IX�lf[0]P^I_ba{c|e7g*hIX�l©_va�_bgI�7X�gqadX ¶ 2\å�l©_�s�et^Ikdu�X�hIX ° _t^�m�e7cfgqanh�ÅÆ_tuIZrs�cfZrZdX ¶ 2\X0Zra
×�²ì°`±Cµ�¶ 2 ¹0µ�Ö�ÓÌ¶ 2 ¹VÓÇ°VµC¶ 2 ¹ %Î§e7p'p'X °VµC¶ 2 ¹4² ° 2�X0a ° ± µC¶ 2 ¹¦² ³�µC¶ 2 ·{° 2 ¹ �`gIe7^IZne7u?adX�gIetgIZ
×�²ì³Qµ�¶ 2 ·{° 2 ¹0µ�Ö�Ó�¶ 2 ¹VÓÇ° 2 %Á l¦X�Z»a�cfp'moetkra�_bg
a�h?X�gIetadX�k ]P^?X�s�XyadadX�hIkdetc|a{X��,2vX�Z»avs�etgIg
^IXt�FmI^IcfZr]
^IX ³ � ¶ 2��FXya ° 2�Zre7gqahIetgIgI[�Z 6

�/Ê��OËÌ�V���L¤ } krX�gIetgIZvláÅÈ[�]
^`_�a{cfetg ° ± ² ¶Ý° Ð Û _Ã�7X�s�s�e7p'pQX's�etgIhIc|adcfe7g«cfg?c|a{cf_tlfX °Vµ ' ¹�² Û��stÅÈX�Zra.å�h?cfkdX ³Qµ�ÖA·d×I¹�²®ÖL× Ð Û � ¶ 2 ² '�Xya ° 2 ²)Û � 6 � l|e7kdZ0�qs�e7p'p'X ³�µ ' ·ÃÛ%¹�²�Û �qláÅÈ[�]
^`_badcfe7ghIX�l©_va{_tgI�7X0g
adX X0g µ ' ·ÃÛ%¹ _t^#�7kd_tmIwIX�hIX ° � ° ^IgIcf]
^IX�Zre7lf^?adcfe7g�hIX�lf[0]
^`_ba{c|e7g�hIc|io[�krX�gqa{c|X�l|lfX_Ã�7X0s lf_�s�e7gIh?c|a{c|e7g*s�c x hIX0ZdZr^IZ��.X�Z»a
×"²®Ö�Ó®Û %} e7Zde7g?Z ¶
0�²
¶ 2 Ð 
 6 WA_ÙZre7lf^?adcfe7g ° hIX'gIetadkdX�[0]
^`_ba{c|e7g«m`_tkra�åÙlÂÅÆc|gIZra{_tgqa ¶ 2vhI^�m�e7cfgqa

µC¶ 2 ·{° 2 ¹ 6 � lÂÅÆc|gIZra{_tgqa ¶
0 �qX�l|lfX,ZdX,adkde7^?�tX/_b^'m�e7c|g
a4h?X�s0eOetkdhIe7g?gI[�X0Z µC¶
0¸·{°Fµ�¶
0r¹r¹ 6�� c 
 X�Z»a._tZrZdX
�m�X0adc|a�X0a�ZdcAlf_ ª etgIs0adcfe7g ° X0Zra\k{_tc|Zde7gI_tuIlfXb�Is�X�m�e7cfgqanhIX�s�ePe7krhIe7gIgI[0X�Z µ�¶
0y·{°FµC¶
0r¹d¹ gIX�hIXy�Okd_tc|am`_bZ�#0adkdX���X0a§e7g�m�X�^?a§lfX�pQetg
adkdX0k§hIX ª _t­�e7gQkdc|�7e7^IkrX�^IZrX��¦h?^�moetcfgqa._ÃÉ7_tgqa,p #0pQX\_tuIZrs�c|ZdZdX ¶
0
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XyanZdc|ad^I[/Zr^Ik,l©_�a�_tg?�7X�gqa{X �,2 6 � cfgIZrcá� °Fµ�¶
0d¹ � ³Qµ�¶ 2 ·{° 2 ¹�µ�¶
0�Ó«¶ 2 ¹ Ð ° 2 6 Î§e7p'pQX ¶
0AÓ�¶ 2 ²

 �gIet^IZ\etu?a{X0gIe7gIZ

°Fµ�¶
0r¹ � ³Qµ�¶ 2 ·{° 2 ¹ 
 Ð ° 2 %} e7Zde7g?Z ° 0�²ì³Qµ�¶ 2 ·{° 2 ¹ 
 Ð ° 2 6&� e7cja ¶ ½ ²®¶
0 Ð 
�² ¶ 2 Ð Þ	
 67Ò e7^IZ4m�e7^?�te7gIZ4Zd^Im?moe7ZrX�k0�Oå�^Ig?X_tm?mIkdeÃ~OcfpQ_ba{c|e7g�mIkdz0Z��L]
^IX�lf_�Zde7l|^?a{c|e7g�kdX�mI_tkra\åQlÂÅÆc|gIZra{_tgqa ¶
0 hI^Ùmoetcfgqa µ�¶
0¸·{° 0r¹ ��X0a\gIe7g�h?^m�e7cfgqa µ�¶
0�·{°Fµ�¶
0r¹ � 6 � l|e7kdZ0�`lfX�p #�p'X�k{_tc|Zde7g?gIX�p'X�gqa�pQetg
adkdX�]
^IX�l©_�Zde7l|^?a{c|e7g*gIX�hIX0�Pkd_tc|a�m`_tZ
#ya{kdXna{kre7m'lfe7c|g�hI^�m�e7cfgqa µC¶ ½ ·�³�µC¶
0¸·{° 0r¹ 
 Ð ° 0r¹ 6 Î§X�]
^IcLX�Z»a§l|X�s�_tZ4Zdc 
 X�Z»a3_tZdZrX	�/m�X0adc|a 6qÒ e7^?Zm�e7ZdetgIZ¦_tlfe7krZ ° ½ ²ì³�µC¶
0¸·{° 0r¹ 
 Ð ° 0 X0a4gIet^IZ4moe7^O�7e7gIZ¦kdX0s�e7p'p'X�gIs0X�k 67¬ X\s0X0ara{X ª _t­�etg��7gIe7^?ZZre7pQp'X�Z�_tp'X�g?[�Znå"s�e7gIZrcfhI[0kdX0k�l|X�Z,Zr^Ic|adX�ZnhI[0ïIgIcfX0Z

¶�� ² ¶ 2 Ð�� 

°�� ² °�� � 0 Ð ³Qµ�¶��O·{°��t¹ 
 %WYX�Z�kr[�X0lfZ ¶ 2�X0a ° 2�Zre7gqa�gIe7Z�h?e7gIgI[0X�Z�hIX�hI[0m`_tk»a 6 ¥�gIX�_tm?mIkdeÃ~OcfpQ_ba{c|e7g�h?XvgIetadkdX�Zdetlf^?adcfe7gX0Zra/_tlfe7krZ.e7u?adX�g
^IX�X�gv¨re7cf�tg`_tgqa,lfX0Znmoe7c|gqa{Z µ�¶��O·{°��t¹ 6�/Ê��OËÌ�V���L¤ � e7cjanláÅÈ[�]
^`_badcfe7g ° ± ² �	��
 µC¶Ý°�¹ _Ã�7X0s s0e7p'pQX�s0e7gIhIcja{cfetgIZ,cfgIcja{cf_tlfX0Z °Fµ ' ¹¦² � 6`ß gmIkrX�g`_bg
a\lfX�mI_tZ 
�² ' ·�Û �IgIe7^?Z�etu?a{X0gIe7gIZ

Á lYX0Zra�kdX0s�e7p'p�_bgIhI[�h�ÅÈX�ZrZ{_ÃÉ7X0k/hIX�mIkre7�7k{_bpQp'X�k.s0X�Z�sÃ_tl|s�^Il|Z 6
576	�?6 �'�A�P�Â¡��A�P�'�qÊY�PË��F���O��� �  P¡��=�O¢%�����=�Q�A���®�Â���A P�I���%�P�t¤
576	�?6j576�������������� �"!�
 � ��0 ����.�AM$'!�!%G �"��0 ��.�AM$'!�2 Î§X�Zre7gqa\h?X�Z�[�]
^`_badcfe7g�hI^�a ÉPmoX

° ± ² 
AµC¶r¹ î µ�°o¹
sbÅÆX0Zra�å#hIc|kdX ³Qµ�ÖA·{×?¹/² 
=µCÖo¹ î µ�×?¹ 6 WAX"gIetp �PcfX�gqa�]
^IX'láÅÈe7gÏmoX0^?a�Zd[�mI_tkdX0k h`_bgIZ ³ lfX�Z��b_�xkrc©_tuIl|X�Z Ö X0a × 6�Á l;ÉÏ_*hIX�^P~ÏXy~OX�p'mIl|X�Z�m`_tk»a{cfs0^Ilfc|X�krZ���lÂÅÆ^?g«]
^`_bgIh ³Qµ�ÖA·d×I¹ gIX�h?[�m�X�gIhÌ]P^?XhIX Ö ��X¸~?X0pQm?lfX 5 Zd^Icj�b_tgqa¸�y�tláÅÈ^Ig"]P^I_tgIh ³�µCÖA·{×?¹ gIXnhI[�m�X�g?hQ]
^IXnhIX × ��Xy~OX0pQmIl|X�æ2Zd^Icj�t_bg
a�� 6
�/Ê��OËÌ�V���*	`¤ ° ± µ�¶r¹ 
=µC¶r¹ 6 � lfetkdZ�� ° X�Z»a�^IgIX3mIkdc|pQcja{cj�7X4hIX 
 6b¬ e7gIsb�tlfX0ZV�7kd_tmIwIX0Z;hIX0Z;Zde7l|^?a{c|e7gIZZre7gqa/e7uOa{X�g
^IX0Z\X0g#adk{_tg?Zdl©_�a�_tgqans�X0lf^Ic�h�ÅÆ^?gIX Zre7lf^Oa{cfetg*hIe7gI[0X 6
�/Ê��OËÌ�V����à�¤ ° ± ² î µ�°�¹ ��[�]
^`_�a{cfetg�_t^Oa{e7gIetpQXÃ� 6I} _tknXy~OX�p'mIl|Xt� ° ± ²ì° ½ Ó � ° 6
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¬ etgIgIe7gIZ=^IgIX¦cfh?[�X4hIX¦l©_,pQ[ya{wIePhIX�m�e7^IkAkd[0Zde7^?hIkdX¦hIX�Z=[�]
^`_�a{cfetgIZVå,�b_tkdcf_tuIl|X�Z�Zr[�m`_tkd_tuIl|X�Z 6

¬ _bgIZ\l|X�Z,s�_tZnm`_tkradcfs0^Ilfc|X�kdZ0�?c|l ª _t^IhIkd_\¨r^IZradc|ï`X0k�l|X�Z,s�_tlfs0^IlfZ ª _tcja{Z 6
W�ÅÈ[�]
^`_badcfe7g ° ± ² 
Aµ�¶r¹ î µ�°o¹ moX0^?a�Zd[�s0kdc|kdX

° ± µ�¶r¹

=µ�°Fµ�¶r¹d¹ ² î µC¶r¹

e7^#X�g?s�e7krX � ° ± µ�¶r¹

Aµ�°VµC¶r¹d¹ * ¶4²

� î µ�¶r¹ * ¶ %
� c�� Xya � Zdetg
a§hIX�Z§mIkdc|pQcja{c|�tX�Z4hIX Û%Ü�
 X0a¦î"kdX0Zdm�X�sya{c|�tX�p'X�gqaÃ�?_tlfetkdZ�� µ�°o¹;² �Qµ�¶r¹ Ð�� ��etº� X�Zra2^IgIXvs0e7gIZra{_tgqa{X�kr[�X�l|lfXÃ� 6 Î§X�s0c;moX0kdp'X0a/h`_tgIZ2s0X�k»a�_tc|gIZ/s�_tZ2hIXvh?[�hI^Ic|kdX ° X0g ª e7gIs0adcfe7ghIX ¶ 6 WA_�s�e7g?Zra�_bg
adX � X�Zra�s0e7pQp'X�h�ÅÈw`_tuIcja{^Ih?X�hIe7gIgI[0X mI_tk,l©_vs0e7gIhIcja{cfetg*cfgIcja{c©_blfX�]P^?X lÂÅÆe7gZrX hIetgIgIX 6 � e7^?�7X0gqaÃ�Lm`_tknXy~OX0pQmIl|X�X�g#mIwqÉPZdcf]
^IXb�olf_vpQ[ya{wIePhIX�mIkr[�s0[�hIX0g
adX�Z0ÅÆ[0s�kdcja

* °
* ¶
² 
=µ�°o¹ î µ�¶r¹

mI^?cfZ
* °

Aµ�°�¹ ² î µ�¶r¹e7^#X�g?s�e7krX � * °

Aµ�°o¹ ²

� î µ�¶r¹ * ¶¸·
Xya�ïIg`_tlfX0pQX0gqa �Â_Ã�7X0s l|X�Znp #0pQX0Z,gIeta{_ba{c|e7gIZ.]
^IX�s�c x hIX0ZdZd^?Z��y�� µ�°o¹;² �Qµ�¶r¹ Ð�� %¬ etgIgIe7gIZ�hIX0^O~#_tmIm?lfcfs�_ba{c|e7gIZ 6
�/Ê��OËÌ�V����	`¤LÎ§etgIZdc|hI[�kre7gIZ ° ± ² î µ�¶r¹»° 6qÒ eta{etgIZ;a{e7^Oa3h�Å _tu�e7krh']
^IX °*² '�X0Zra¦^IgIX�Zdetlf^?adcfe7g
[y�Oc|hIX�gqadX 6�ß s�kdcj�7e7g?Z

Û
° * °*² î µC¶r¹e7^#X�g?s�e7krX �


	� ° � ² � î µ�¶r¹ * ¶¸·
Xya�ïIg`_tlfX0pQX0gqaÃ� � ° � ² 4�
�� � 8���
�8

%� c � X�Z»av^Ig?XQmIkrcfp'c|adc|�7X�h?X'î��=_tlfetkdZ�lfX0Z�_b^?a{krX�Z�m?kdcfp'c|adc|�tX�Z�Zdetg
a hIX'l©_ ª e7kdp'X � Ð�� �AX0ahIetgIs�a{e7^?adX�Z�lfX0Z,Zde7l|^?a{c|e7gIZ.Zre7gqa/hIX�lf_ ª e7kdp'X'��X0gÙm�e7Z{_bg
a�� ² Ð Ü2Ó 4��Y�
°VµC¶r¹�² Ð Ü2Ó 4 � 4�� � 8�� ² � 4�� � 8��

%�/Ê��OËÌ�V���Äà��r��¡��=�?¢����������L�����0¢%��¡��=���%¤FÎ§e7g?Zdcfh?[�kdetgIZ�lÂÅÆ[0]P^I_ba{c|e7g ° ± ² 3 °#Ó :�° ½���e7º 3`�
:�¿ ¼§� 6FÒ etade7gIZ�]P^�ÅÆc|l�É�_"hIX0^O~ÙZde7l|^?a{c|e7gIZ U [y�PcfhIX0g
adX�Z7V��oå'Zd_��te7cfk�lfX0Z ª e7gIs0adcfe7g?Z�s0e7gIZ»a�_tgqa{X0Z
° 0�² '�X0a °9�§² � Ü : 6L} et^Ik,a{kdet^?�7X0k�l|X�ZnZdetlf^?adcfe7gIZ0�?[0s�kdcj�7e7g?Z� * °3 °QÓ�:¸° ½ ²

�
* ¶ %
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ß g#hI[�s0e7pQm�e7Zd_tgqa\X0gÙ[0lf[0pQX0g
adZnZdcfp'mIl|X�Z.l|X�pQX0pvuIkdX�hIX��q_b^Is�wIXt�`c|l��PcfX0g
a

Û%Ü 3
�

�����

°
3 Ó�:�° ����

²�² ¶ Ð � µ � ¿ ¼ ¹¸·
mI^?cfZ��`X0gÙm�e7Zd_tgqa � ² 4 4 � �

����

°
3 Ó�:�° ����

² � 4 4 8
%

WYX�Z�Zdetlf^?adcfe7gIZ§Zde7gqa�hIe7gIs

° 2 µ�¶r¹ ² 3 � 4 4 8
: � 4 4 8 Ó¯Û hI[0ïIgIcfX�m�e7^Ik,a{et^IZ,lfX0Z ¶ a{X0lfZ,]
^IX °Fµ�¶r¹�� '��

° 00µ�¶r¹ ² '�hI[yï`gIcfX�Zr^Ik,¼ ·
° ½ µ�¶r¹ ² 3 � 454 8

: � 4 4 8 Ó¯Û hI[0ïIgIcfX�m�e7^Ik,a{et^IZ,lfX0Z ¶ a{X0lfZ,]
^IX$' �S°Fµ�¶r¹�� 3 Ü :�·
°9�%µ�¶r¹ ² 3 Ü : h?[0ï`gIc|X�Zd^Ik,¼ ·
°K	�µ�¶r¹ ² 3 � 454 8

: � 4 4 8 Ó¯Û hI[0ïIgIcfX�m�e7^Ik,a{et^IZ,lfX0Z ¶ a{X0lfZ,]
^IX °Fµ�¶r¹�� 3 Ü : %

576 �O6 ��¡��A�?¢%�����F�"�A���v�
���=���=�Â���Â�Ý¤\Î§X�Z�[�]
^`_badcfe7g?Z�Z0ÅÆ[0s�krc|�7X0gqa/Zre7^IZnl©_ ª e7krpQX

° ± Ð
	 µ�¶r¹»°�²��Qµ�¶r¹Ý° �

e7º 	 Xya � Zre7gqa�hIX�Z ª e7gIsya{cfetgIZ,s�e7gqadcfg
^IX�ZnXya � X0Zra\^Ig�X�gqa{c|X�k ��
² 'O� � 
²ÚÛ � 6 W�ÅÈcfhI[0X�X�Z»a\h?Xm�e7ZdX0kYZ ²Ú° � ���,0 Xya�hIXv�7etcfk2]
^IX Z#X�Z»a�Zde7l|^?a{c|e7g�h�ÅÈ^IgIX�[0]
^`_ba{c|e7g�lfc|gI[Ã_bcfkdX 6 WAX�p'cfX0^O~ÙX�Z»a
hIX�hIetgIgIX�k�^Ig�Xy~OX0pQmIl|X 6

æ 6���DUM��VMLT�R�NPM«GVM�E��;E�>���T�MLE'G�� JL9;:A<I>A@CB;D=E'GF@CHIHIJLKAMLD=>A@CMLNPNOMLE��FNPM«T�B;G��LNPMÌGFM
� B;N0>AM�KAKY<

Ò e7^IZ*gIX�Zd_Ã�7e7gIZ�m`_bZ*kd[�Zre7^IhIkrX�a{e7^Oa{X�Z*l|X�Z�[0]
^`_ba{c|e7gIZ�h?c|io[�kdX0gqa{cfX0lfl|X�Z��3_tl|e7kdZQmoe7^?kd]
^Ie7c
Z0Å _bara�_t]
^IX0k2å'hIX�Z�ZrÉPZradz�p'X�Z2h�ÅÆ[0]P^I_ba{c|e7gIZ�hIc|io[�krX�gqa{c|X�lfl|X�Z98 Ò e7^IZ\_tl|lfe7gIZF¨r^?Zra{X mIkd[0ZdX0g
adX�k2^?g
p'eOh?z�lfX/h�ÅÆ[y�7e7l|^?a{c|e7g*h?ÉPg`_tp'cf]
^IX/hIX�moetmI^Il©_�a{cfetg��O]
^Ic�X�Zra ª etkra,c|gIZradkd^Isya{c ª Xya,a{kdz0Zn_tpv^IZd_tgqa 6
Ò eta{krX*_tg`_tljÉPZdX�Z0Å _tkrkdXya{X�kd_�_tZdZrX	���Pc|adXt�Fh`_tgIZvlf_Ùp'X�Zr^IkdX*e7º��Fp #�p'X�Zrc§lfX�pQePhIz�l|XQX0Zravadkdz0Z
[0lf[�p'X�gqa{_tcfkrXt�IZre7gÙ[ya{^Ih?X�X0Zra�a{kre7m�s�e7p'mIlfX¸~OX 6
¥�pvuoX0krade�h�Å � gIs0e7g`_']P^?cF[ya�_tcja\^?g�hIX0Z/kdX0Zdm�e7gIZd_tuIlfX0Z/hIX�l©_"m #�s�wIX c|a�_blfcfX0gIgIX�m�X�gIhI_tgqa2l©_

mIkrX�p'cfz0kdXn�7^IX0kdkdXnp'e7gIhIcf_tlfX._��b_tcja4kdX0p�_tkr]
^I[ ��X�gQkdX0�q_tkdhI_tgqa3l|X�Z4hIe7g?gI[�X0Z3Z»a�_badcfZradcf]
^IX0Z¦X0g�Zd_
m�e7ZdZrX�ZrZdcfetgL�3]
^IX�l©_�mIkdetmoe7k»a{c|e7gQh?X2kdX0]P^?cfgIZ.Xya,_t^Oa{kdX0Z.mIkr[�h`_badX�^IkrZ.]
^IX2lÂÅÆe7g�_badadk{_tm`_bc|a¦[0a{_tc|a
Zr^Imo[0kdc|X�^IkrX�moX0gIh`_tgqa,lf_��7^IX0kdkdX2åvs�X2]
^�ÅÈX�l|lfX2[ya�_tcja,_Ã�b_tgqa,X0an_bmIkdz0Z.l©_��t^IX�krkdXt�Omo[0kdc|eOhIX\e7º*l©_
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m #�s�wIX�X�Zra2_tlfetkdZnkd[0hI^Ic|adX 6,� X0Z/hIe7g?gI[�X0Z/[0a{_tcfX0gqa/l|X�Z�Zd^Icj�t_bg
adX�Zv�Âå'adc|adkdX�hIX�s�e7p'm`_tkd_tcfZre7g��`l©_
mIkre7m�e7kradcfe7g*[ya�_tcjanZd^Im�[�krcfX�^?kdX�å Û7Û moe7^?k�s0X�gqa\_Ã�t_bg
a 5��O5�� X0a�_tmIkrz�Z 5�� æ 
 � 6

�/c|a{e �4e7l|adX�k{_O��]
^Ic;_��b_tcja/[ya{[�s0e7gqa�_tsya{[vm`_bk ¬ Å � gIs0e7g`_?�omIkde7m�e7Zd_?��_t^�h?[�uI^?a2hIX�Z�_tg?gI[�X0Z
5�� æ � �IlÂÅÆX¸~?m?lfcfs�_ba{c|e7g*Zd^?c|�b_tgqa{X 6 � e7c|a °VµC¶r¹ lfX�gIe7p�uIkdX�hIX�m�e7cfZrZde7gIZns0e7pQX0ZradcfuIl|X�Z���m�e7^Ik,g?e7^IZ��hIX0Z�Z{_tkrhIcfg?X�Z��AX0a Z µC¶r¹ lfX3gIe7pvu?kdX§h?X.mIkd[0h`_badX�^IkrZn��m�e7^IkFgIe7^IZ0�thIX0Z�kdX�]
^Ic|gIZ�� 6 � ^?mImoetZde7gIZV]P^?X
��cC�3WYX0Z.Z{_tkrhIcfg?X�Z.e7gqa._tZdZrX	��hIX2g?e7^Ikdkrc|ad^IkdX�X0a,ZrX�^Il|Z.lfX0Z§krX�]
^Icfg?Z.Z�ÅÈe7mIm�e7ZdX0gqa�å�l©_�s�kdetcfZdZd_tgIs0X
hIX�l|X�^Iknm�e7mI^Ilf_ba{c|e7g 6
��cfcC��WYX�g?e7pvuIkrX�hIXÙkdX�]
^Ic|gIZ�h?[�m�X�gIh®hI^UgIe7pvuIkrXÙh?X�Z{_tkrhIcfg?X�Z�h?e7gqa�cfl|Z"hIcfZrmoe7ZrX�gqa�m�e7^Ik
pQ_tgI�7X0k 6
¬ X�mIlf^IZ0� �4etl|a{X0kdkd_QZd^?mImoetZdX�]
^�ÅÈX�gÏláÅÆ_tuIZrX�gIs0XvhIX�krX�]
^Ic|gIZ��olfX�g?e7pvuIkrX�hIXvZd_tkdh?cfgIX0Z2s�kre7c|a

X¸~?m�e7gIX0gqa{cfX0lfl|X�p'X�gqaÃ��stÅÈX�Z»a4å/hIc|kdX ° Zd_ba{c|Z ª _tcja ° ± ² 3 ° � 3 � 'q�AX0a;]
^IX§lfX§g?e7pvuIkrX§hIX3kdX�]
^Ic|gIZ��
X0g�láÅÆ_tuIZdX0gIs�X�hIX�Zd_tkdhIc|gIX�Z0�oh?[�s�kre7c|a/Xy~Om�e7gIX�gqadcfX�l|lfX0pQX0g
a��LstÅÈX�Zra�å�hIcfkrX;Z�Zd_ba{c|Z ª _tcja[Z ± ²ÀÓ : Z� :�� 'q� 6 Î§e7p'pQX0gqa.a{kd_tc|adX�k§l|X�^Ik U �PcfX\s�e7p'pv^IgIX V 8�WYX�gIe7pvu?kdX2hIX�krX�gIs0e7gqa{krX�ZnX�Z»anZd^ImIm�e7Zr[
hI[0moX0gIhIkrX*hI^ÇmIkdePhI^Icja ° ZL�=cfl4X�Z»a�hI[ ª _Ã�te7k{_tu?lfX�m�e7^Ik lfX�Z Z{_tkrhIcfg?X�ZvXya ª _Ã�7e7kd_tuIlfX0Z�m�e7^Ik lfX�ZkrX�]
^Icfg?Z 6�¬ e7gIsb�`cfl�X¸~OcfZradX � � '�X0a * � '�adX�l|Z�]
^IX

� ° ± ² 3 °QÓ � ° Z
Z ± ² : Z Ð * ° Z

WYX�Z�Zdetlf^?adcfe7gIZ�hIX's�X'ZrÉPZ»a{z�p'X�g?XQZre7gqa�m`_bZ s0e7gIg
^IX�Z 6;¬ X'mIl|^IZ��AlfX"p'eOh?z�lfX�h?X �4e7lja{X0kdk{_
X0Zra/_tZdZrX	��hIcfZrs�^?a{_tuIlfX 6 ��_tc|Z��Ih�Å _t^Oa{kdX0ZnpQePhIz�l|X�Z,mIl|^IZ,ïL_tuIl|X�Z,gIX�Zre7gqa\mI_tZns�e7gIg
^IZ 6


?6���D��oKAM�H�<FRLM�K��Y:��=@CE�>AB;KA@C9;:=M
WYX�ZV[�]
^`_badcfe7gIZFhIc|io[�krX�gqa{c|X�l|lfX�Z=hI^�mIkrX�p'cfX0kFe7krhIkdX§_tmIm`_bk{_tc|ZdZdX0gqa�h`_tgIZVl©_ � $-��
K��(�� !
	?� �������

�K�D* h?X Ò X�
,ade7gÌ� 5 ���O5 �PmI^IuIl|cf[2X0g 5 ��
?5 � 6Ií g�s�wIX�krs�w`_tcjanl©_�Zre7lf^?adcfe7g�Zde7^IZ,lf_ ª e7krpQX2h�ÅÆ^Ig?X
Zr[�kdc|X,X�gqa{c|z�krX���stÅÈX�Z»a3å�h?cfkdX§h�ÅÆ^?g'm�e7ljÉOg �7pQX§cfg?ï`g?cC� 6 WYX�Z4p'[0a{w?eOhIX0Z�moet^Ik;kd[0Zde7^?hIkdXnlfX0Z�[�]
^`_�x
adcfe7gIZ"å��b_tkdcf_tuIl|X�ZvZr[�m`_tkr[�X0ZQe7gqa'[0ad[�cfgqa{kreOhI^?c|a{X0Zvm`_tk'WYX�c|uIgIc �Ï� 5 ���?5 � 6 Î§X�lf^?cjx s0cá�Fm`_tk�hIX0Z
s�w`_bgI�7X�p'X�gqa�h?X ª e7g?s0a{c|e7gIZ�s�e7gqadcfg
^IX�Z0�Vkd_tpQX0g`_tcja�láÅÈ[0a{^?hIXQh?X�Zv[0]P^I_ba{c|e7gIZ�lfcfg?[Ã_tc|kdX�Z�å#s�X�l|lfX
hIX0Zn[�]
^`_badcfe7gIZ.å��t_bkdc©_buIlfX0Z3Zr[�m`_tkr[�X0Z�� 5 ��� æt� 6 W=_vp'[0adwIePhIX2hIX2�b_tkrc©_badcfe7g'hIX�l©_ s�e7gIZ»a�_tgqadX�_
[ya{[�hI[0�tX�lfetmImo[0X�m`_tk��tXÃ_tg��§X0kdgIe7^?cflfl|c;� 5 ��� � � 6
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W�ÅÈ[�]
^`_badcfe7g�h?X �§X0kdgIe7^?cflfl|cL_�[0ad[/c|g
adkdePhI^Icja{Xnm`_tk 6|6j6|6j6 �§X�krgIe7^Ic|lflfc=��p�_bcfZ4lfX0]P^?X�l=82sÃ_bk§lfX0Z3pQ_�x
adwI[�pQ_ba{c|s�c|X�gIZ;g?X,p�_tg?]P^I_tcfX0g
aVh`_tgIZ�s0X0ara{X ª _tp'cfl|lfX�� �7_ts0e7u"X�g 5 ��� �O6 Î§X0lf^Ic x s0cOmIkre7m�e7Z{_tcja;^Ig?X
Zre7lf^?adcfe7g�lf_tuoetkdcfX0^IZdX���kdX0moetZ{_tgqa�Zd^Ik�l©_vp'[0adwIePhIX�hIX��t_bkdc©_�a{cfetg�hIX�l©_�s�etgIZra{_tgqa{X��,X0a�lf_tgI­Ã_bc|a
^Ig�s�e7gIs0e7^IkrZ hIXQs�X0lf^Ic�]
^Ic¦e7u?adcfX�g?hIk{_tcja�l©_�Zde7l|^?a{c|e7gÏl©_*mIl|^IZ Zrcfp'mIlfX 6 Î/ÅÈX�Zra�Zde7g ª kdz0kdXt� �tebx
w`_bgIg���]
^IcFmIkdetmoe7Zd_�l©_QpQ[ya{wIePhIX�m?kd[�ZrX�gqa{[0X�h`_tgIZ/lfX�s0e7^IkrZ2hIz�Z 5 ��� � ��cflAZdX0pvuIl|Xv]
^IXvs�XyadadX
p'[0adwIeOh?X�[ya�_tcja,hI[ ¨d_'s0e7gIg
^IX�hIX�WAX0cfuIg?c ��� 6
WYX4a{wI[0e7kdz0pQX4hIX3Î._t^Is�wqÉqxÝWYc|mIZds�wIcja��3_�[ya{[4hI[0pQe7gqadkd[�X¦m`_tk=Î._b^Is�wqÉ hI_tgIZ=Zde7g�s�e7^?kdZ=å�lÂÅ � s0e7lfX
} e7l|É
a{X0s�wIgIc|]P^?X*� 5�� æ � �3Xya/krX�hI[0pQetg
adkd[Q��Xya\_tpQ[0lfc|e7kd[Ã�¦m`_tk�WYcfZrmos�w?c|a���X0g 5�� ��� ��lfX�s0e7^IkrZ�h?X
Î._t^?s�w
É#g�ÅÈ[0a{_tc|anmI_tZnX�gIs0e7kdX�mI^Iu?lfcf[Ã� 6
¬ etgIgIe7gIZ�pQ_tc|g
adX�g`_bg
a�^IgIX�c|hI[�X�hIX�Z�mIkre7uIl|z�p'X�Z�h?X } w
ÉPZrcf]
^IX�]
^Ic§p'eta{cj�b_tcfX0g
a�lÂÅÆ[ya{^IhIX�å
lÂÅÆ[0moeP]
^IX2hIX0Z.[�]
^`_badcfe7g?Z.hIc|io[�krX�gqa{c|X�l|lfX�Z 6 	 _tl|cflf[0Xn_Ã�t_bc|a.h?[�s�et^?�7X0kran]
^�ÅÈ^Ig�s�e7krmIZ.]
^Icoade7pvu�Xt�
Zr^Ic|�b_tgqa4láÅÆ_�~OX,hIX0Z × X0a¦å�m`_tk»a{cfkVhIX,láÅÈe7kdc|�7cfg?Xt��mIkdX0gIhQh?X,l©_/�Pc|adX�ZdZrX\ZrX�l|e7g Z ²�� Þ î × e7º�î X�Z»alÂÅ _ts0s�[0lf[�kd_ba{c|e7g�hI^IXQå*l©_*�7kd_��Pcja{[ 6Aß g 5 ��� � �YWYX�cfu?gIc ��m�e7ZdX"l|X'm?kde7uIl|z�p'XvZd^?c|�b_tgqa ��a{kdet^?�7X0k
^Ig?X�s�e7^IkruoX ×"² è µCÖo¹ a{X0lflfX\]
^IX�ZdcolfX/s0e7kdm?Z,�7lfc|ZdZdX\Zd^Ik,s0X0ara{X�s�et^Ikdu�Xt�OZ{_��Pc|adX�ZdZrX * ×IÜ * ¶ Zre7c|a[0�q_tlfX�å"^IgIX�s0e7gIZra{_tgqa{X�hIe7g?gI[�X Ó : 8WYX�c|uIgIc �2_Ã�b_tc|a§mIkde7m�e7Zr[2^IgIX2Zre7lf^Oa{cfetg��P_t^IZdZrc|a	�ta,s�krc|adcf]
^I[�X\m`_tk �\^?ÉP�7X0gIZ 6 ¥�gIX2p'[0a{w?eOhIX\�7[yx
gI[0k{_tl|X�_v[0ad[�mIkdetmoe7Zr[�X�m`_bk �7_ts�etu��3X�kdg?e7^Icfl|lfcÂ�q]P^?cY_tgIgIetgIs�X�lÂÅÆc|g
adX�gIZrX�_tsya{c|�Pcja{[2Zr^Ik,lfX\Zd^�¨rXya
X0g � ^?cfZdZrX �Oa{k{_Ã�b_t^O~*hIX�Z��§X�krgIe7^Ic|lfl|c;� �7_ts�e7u�� �te7w`_tgIg�Xya\m?lf^IZ,a�_bkdh ¬ _tgIc|X�l©�3X0a�h�Å ß ^IlfX0k 6
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	 ��1¦�Ì� �����t¢������ ¶ ê � ��� ¶ �P�0¢��{�P�����Ù�����Â�Y¢%�����U�A� ° ± Ó®Û ' °�² '��

à���1¦�Ì� �����t¢������ ¶ ê � ��� ¶ �P�0¢��{�P�����Ù�����Â�Y¢%�����U�A� ° ± Ó®Û ' °�² ¶ �
���"�'�A�O�������P�0¢Q� �  P¡��A�?¢%����� :A�oËÌ���9<P�A���`�Ã��� �q�� 
� � ° ±bÐUÑ ° Ð ¶�² '��

� �"�'�A�O�������P�0¢Q� �  P¡��A�?¢%����� :A�oËÌ���9<P�A���`�Ã��� �q�� 
� � ° ± Ð µ Ñ � ��� ¶r¹Ý° Ð ¶ ½ Ó®Û\² '��

� ���/ÊY�F�Â��¡��A�P� �d���`�=���7�I�/�q�=� �������A��¡��=���,� �j�F�=�Â¡��=�������Â�Y¢%���o�U�=� ° ± ²âÛ ' ° ¡��F���?�`�Y¢'��P� '*�O�y¢����Ï� �����t¢%�����U���=�����L¤
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����������� ð �
� ��1¦�P�"� �����t¢������=�Qè 0 �q¢�è ½ �A�o��¢����P�����%�I�P:A�O�Q�����o¢

���P� �o�P�o¢������Â���q¢��%��¢����A¢��P�Ï���O���A�P�AÊâ�������A¢%�����F��� �j�F�A�¯ P¡��A�?¢%����� �F�C£4 
�%�O��¢%���P�����
�A�����«�á����Ë�� ° ± ² ëO° � ë �7���=�0¢��`��¢����% 
�O����� � �
�/Ê��P� �q�1�7��	`¤ 
 G'!%� �"(�01$ AM$'! GF���"��� ��� �"! !-�C� � ���K� $'! � $-�K��0'$ �"��01$-�K��
KG'!%$'! � �D�Q$ &'� �)(��L� ��� �I�L�K� �
������AM$ ��2
� � Þb° ± Ó�°�² ' �

�
��� 8�� ����°Fµ�¶r¹4² Ð � ��2

� � ° ± ÓÇ°*²®¶ ½ Ð�� ¶FÓ®Û 2
	 � ° ± Ó�Þb°�² 4 8 ����� ¶ � °Fµ�
AÜ �
¹;² ' ��2
� � ¶Ý° ± ²)Û 2

 � � ° ½ ²ì° ± ½ 2
� � ° ± Ü�°*² Ñ ¶ 2
� � ¶Ý° ± ² °�²ÚÛ 2
� � ° ± Ó µáÞ�°�Ü%¶ Ð Û%¹�² µC¶ Ð Û%¹ ½ %� � ° ± Ó µ X °o¹dÜ�¶V² µC¶ Ð Û%¹dÜ�¶ 2

�/Ê��P� �q�1�7��à�¤ � � 
 G'!%� ��(�01$#AFEHGF���"��� ��� � (�� J�G-01$-�K����$-ALAM$

°`±
Ó µ»Û%ÜtÞ7¹»°�² '
%� G-� $-0 * �L�Q$-0YA �/!%� AB�C����� � ���D� �)01$-�)( A � � ��AM$-�C0 Û�Ü . $-� ¶�²ÚÛ 2

� � 	 � �L� A � O5� �Q&-����� � è (DG�� �K��$ �"��0 è µ�Öo¹4² 4 � 0 � ½ � 6 � � � ½ 2�� ��AM&-�DAM$-0 
;AFE ����(D$[( E �D�Q$@�L�K�7G���0 ������� �
�"��0 �"��0 � ��$'!�� 02 Ö è µCÖo¹ * Ö 2
�/Ê��P� �q�1�7�3�Y¤ 
 G'!%� �"(�01$?AFEHGF���"������� � ° ± ² 4 8 Ó2° 2C� � �"(���$-0 � !-�C� � ���K� A � � ��AM$-�D0 (D$ A ��&'� �"!-�����K� $
( E �L�K� G���0 ��� ��� � � AM$ &'� * �K� 0 � $-*,$-�K� (D$'!�!%� AB�C����� �"!�
,AFE �L��� �K��2
�/Ê��P� �q�1�7���A¤ 
 G'!%� �"(�01$ AM$'! GF���"��� ��� �"!;(D$ � $-0-�Q� �DALALAB� !-�D� � ���K� $'!�2
�7� � µÝÛ�ÓÌ¶ ½ ¹»° ± Ó�¶Ý°�Ó X ¶Ý° ½ ² ' 2
�7. � °'ÓÇ° ± ����� ¶�² ° ½ ����� ¶0µÝÛ�Ó ���

 ¶r¹ %�/Ê��P� �q�1�7� � ¤�� � &'� �"!-��( �-01$�!-�C0 � ' · Ð � � AFEHGF����������� �

µ��t¹�°'Ó�¶Ý° ± ² è���3 � Þ�¶ ¶ Ð Þ %
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�K� �D0 �7� �D� ¶§¿ � ' · Ð � � � � � (DG�� �K�L� ³�µC¶r¹�² è µC¶r¹dÜ�¶ 2
� � � � �K� 01$-0 ���K$ è $'!-� !%� AB�D� ��� � (D$ ��� � !-��$-� !%$-�DAM$-*,$-�K� !-� ³ ± µC¶r¹§² Û%ÜIµC¶ Ð Þ7¹;Ó®Û%Ü%¶ �K� �D0
� � �C� ¶.¿ � ' · Ð � � 2
� � � � (DGF(��D�L0'$YAM$'!�!%� AB�C����� �"!�(D$ ��� ��2
�/Ê��P� �q�1�7� � ¤�� � !%� AB��(D$ (D� �K��A � � $-* �KG-0F�����D0'$/$'!-��(D$ � ' (D$���01G $'!-� �)A �D&'G (����"!��D�Q$��)���'&'$
(D� �K��A � � $-* �KG-0F�����D0'$+$'!-� (D$ Þ ' (D$���01G�2 > $'! (��L*,$-�"!-��� �"!,(�� !%� AB��(D$ !%� �K����0��'! O ����.�AM$'! �"��0
0 � � �K� 0 � 
 &'$-ALAM$'! (D$�A � �)���'&'$�2 � � (DG'!-� ���Q$ �"��0�� µC¶r¹ A � � $-* �KG-0 ��� �D01$ (��I!%� AB��(D$ 
 AFE �L�"!-� ���K�
¶ � AFE �C�K�L� G (D$�� $-* �K! G-� ���K�?A � * �L�K�D�7$ � &'$-ALAM$ (D$;�7$-* �KG-0 �����C01$�AM$ (D$���01G � $-A !-�L��! ��2 > � AM� � (D$
01$ O 01� ��(��M!'!%$-*,$-�K��( E �D� &'� 0 �K! � &KEH$'!-� 
+(��L01$�AFEH$ � �)01$'!'!-��� � (D$�� $-�/O5� �Q&-����� � (D$ ¶ $'!-��A � !-�D� �
� ���K� $ � A � �%�L� $'!'!%$ (D$ 01$ O 01� ��(��M!'!%$-*,$-�K��� ± µ�¶r¹ $'!-� �)01� �K� 0 � ��� �K�Q$-ALAM$ 
 A �I(�� J�G-01$-�Q&'$ $-�K� 01$�A �
� $-* �KG-0 ��� �D01$�(�� &'� �)01! $-� A � �7$-* �KG-0 �����C01$���*/.������K� $�2
� � 	 �D& 
"���K�@��� E ��� .-� �C�[(D$ 
 * �L�K�C� $'! � A �+�7$-* �KG-0 �����C01$ (��I!%� AB��(D$ $'!-� (D$ � (D$���01G � (DG-� $-0 �
* �L�Q$-0�� � 0 � � �K$-A �	� µ ' ¹¦²�� ' ��2
� ��
��K$-ALAM$ $'!-� A �,�7$-* �KG-0 �����C01$�(�� !%� AB��(D$;���I.-� �C��(D$ Þ ' * �L�K�D� $'!
�
	 ���"0F�D&'$-0YAM$ ��0F� ��
K$#(D$���2
� � > �,� $-* �KG-0F�����D0'$�(D$YA � �)���'&'$ �K$-�C� �F$-ALAM$;�����7$-�L�)(�01$ &'$-ALAM$;(D$YA � �)���'&'$
��
�� EH$-� &'� �Q&-AB�D01$
�

�/Ê��P� �q�1�7���o¤�� � .�AM�%&�(D$[&'G-0 ��* �����K$�$'!-� * �M!�(����"!?�D��O5� �C0�(D� �K� A � � $-* �KG-0 ��� �D01$[&'� �"!-�����K� $
$'!-�#(D$ Û ' ' ' (D$���01G�2 > $'! � ��0 ��������� �"! (D$ � $-* �KG-0 ��� �D01$ Ö (���.�AM�%& $-� O5� �Q&-����� � (�� �7$-* �K! ¶
!%� �K�?(D� �K�QG'$'! �"��0YAFEHGF���"��� ��� � (�� J�G-01$-�K����$-ALAM$�!-�D� � ���K�7$ � ë $'!-� �D�Q$ &'� �"!-� ���K� $ �

Ö`±?² ë�µ»Û ' ' ' Ó�Öo¹ %
� � 
 G'!%� �"(�0'$�&'$-� � $ GF����������� �)2
� � > $/.�AM�%&��L�K�L� ����AM$-*,$-�K� 
 � $-* �KG-0 ��� �D01$ � ' (D$���01G $'!-� * �M! (����"!;AM$ O5� �C0 ���I�7$-* �K! ¶n² ' 2
	 � A � �7$-* �KG-0 �����C01$;(��+.�AM�%& ��� �7$-* �K! ¶4²ÚÛ $'!-� (D$ Û � ' (D$���01G � ���K$-ALAM$�$'!-� !��/� $-*/� �KG-0 ��� �D01$
���+�7$-* �K! ¶�² � �

�/Ê��P� �q�1�7����¤@> E ��� � *,$�(D$;0F��(��L�D* � $-�I!%$�(DG'!-�L�K� G���0F���K� � (D� �K�Q$;(D$;AFE 
KG-AB�L�D* $-�?�D�Q$ G-*/���
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Chapitre 4

Equations différentielles et
calcul variationnelle

Introduction

Les équations différentielles, au sens littéral les équations qui font intervenir
une fonction (scalaire, ou vectorielle) et ses dérivées jusqu’à un ordre n donné,
soit

(E) F (t, y, y′, · · · , y(n)) = 0

forment l’expression la plus courante des lois d’évolution de sytèmes physiques.
Ces sytèmes sont matérialisés par la fonction t 7→ y(t) ∈ Rm, le système dépend
de m paramètres, et un paramètre d’évolution, appelé le temps. L’équation la
plus simple est

y′(t) = f(t)

où f(t) est supposée définie continue sur un intervalle I. Si t0 ∈ I, on sait que
la seule solution qui prend la valeur C en t0 est

yC(t) = C +
∫ t

t0

f(u) du

Cette équation est donc ”en théorie” complètement résolue par une seule qua-
drature (intégrale). Caractéristique des des solutions : dans le plan (t, y) les
graphes des courbes yC , si C varie, sont translatés dans la direction de Oy de
l’un d’eux, donc disjoints deux à deux. Plus généralement, soit un système à
deux ”paramètres” R(t) = (x(t), y(t)), les vecteurs R′(t) et R′′(t) représentent
toujours la vitesse et l’accélération du mouvement. Si R représente la position
d’une particule en mouvement, de masse m, soumise à une force F (x, y) =
(X(x, y), Y (x, y)), on a la célèbre loi de Newton

mR′′(t) = F ⇐⇒

{
mx′′(t) = X(x(t), y(t))
my′′(t) = Y (x(t), y(t))

83
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84 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

Fig. 4.1 – Graphes des solutions de y′ = cos t.

Dans cet exemple l’équation est d’ordre deux. L’objectif est de trouver de
manière aussi explicite que possible la forme deR, la solution, ayant F l’équation.
TrouverR, ou y(t) dans l’équation intiale, signifie résoudre, ou intégrer l’équation.
En général cela ne sera pas possible. On recherchera à défaut des informations
qualitatives, et (ou numériques) sur la solution espérée. Pour cela une batterie
de méthodes est connue, recherche d’intégrales premières, ou lois de conserva-
tion. Classiquement l’énergie totale E = Ep + Ec (potentielle + cinétique) est
une telle quantité.

On notera qu’une solution t → R(t) définit une courbe paramétrée, dite
courbe intégrale.

Le principe de base de la théorie des équations différentielles, principe de
Cauchy, est qu’une solution de (E) est totalement déterminée une fois qu’on a
fixé certaines conditions initiales (la valeur de y(k)(t0), 0 ≤ k ≤ n en un temps
initial t0). Cela ouvre porte à des questions naturelles, comme l’intervalle de
temps maximal de définition de cette solution, et son comportement pour des
temps très grands, si l’intervalle est R, ou lorsque le temps s’approche des bornes
de l’intervalle de définition. Dans la suite on se limitera à l’ordre au plus deux.

4.1 Equations du premier ordre

Définitions

On fixe les définitions pour les équations (E) du premier ordre. Bien que
n’ayant en vue que des équations dans R, ou bien R2, donc scalaire, ou dans
le plan (système), la définition générale, i.e dans Rn ne pose pas de problème.
Soit d’abord le cas scalaire. Considérons une fonction f(t, y, z) définie sur un
domaine D ⊂ R3.

Définition 4.1.1. On doit comprendre par solution de l’équation différentielle

(t, y(t), y′(t)) = 0

panchish
Text Box
60



4.1. EQUATIONS DU PREMIER ORDRE 85

la donnée d’une fonction y(t) définie et dérivable sur un intervalle I ⊂ R, telle
que pour t ∈ I, le point (t, y(t), y′(t)) soit dans D, et pour tout t ∈ I, on a
f(t, y(t), y′(t)) = 0. On dit que l’équation est résolue si elle est de la forme

y′(t) = f(t, y(t)).

Dans ce cas de figure la fonction f est de deux variables, définie sur D ⊂ R2.
On parlera de D comme l’espace des phases du système.

De manière plus générale, une équation (résolue) à n composantes (on parle
aussi de système d’ordre n) est définie par un domaine de définition D ⊂ Rn+1

(l’espace des phases) , une fonction f : D → Rn, de composantes f1, · · · , fn.
Une solution t 7→ y(t) = (y1(t), · · · , yn(t) est une fonction définie sur I ⊂ R,
telle que ∀t ∈ I, (t, y(t)) ∈ D, et

y′(t) = f(t, y(t).

On peut mettre en évidence les composantes, soit la forme équivalente (système
à n composantes) y

′
1(t) = f1(t, y1(t), · · · , yn(t))
· · · = · · ·
y′n(t) = fn(t, y1(t), · · · , yn(t))

Une équation est dite autonome si le second membre, la fonction f ne dépend
pas du temps t, mais que de x. Une équation autonome est donc de la forme

x′(t) = f(y(t)).

Théorème de Cauchy (cas scalaire)

Dorénavant on ne considèrera que des équations scalaires du premier ordre
résolues

y′ = f(t, y).

On parlera de y(t) comme d’une solution définie sur un intervalle I =]a, b[, −∞ ≤
a < b ≤ ∞, et de I comme de son intervalle de définition.

Définition 4.1.2. Soit t0 ∈ I un point supposé fixé (souvent t0 = 0). Soit
y(t0) = y0, de sorte que (t0, y0) ∈ D. On appellera le couple (t0, y0) la condition
initiale en t0.

Interprétation géométrique : On peut interpréter la fonction f(t, y)
comme définissant dans l’espace des phases un champ de vecteurs F (t, y), de
composantes (1, f(t, y)). Imaginer au point (t, y) attaché le vecteur (1, f(t, y)).
Si y(t) est une solution de l’équation, on forme son graphe t 7→ (t, y(t)), qu’on
regarde comme une courbe paramétrée. Le vecteur tangent à cette courbe au
point de paramètre t est exactement (1, f(t, y(t)). On dit que la courbe est une
courbe intégrale du champ. Si on a affiare à une équation autonome, donc
y(t) = f(y(t)), la fonction f : D → Rn définit dans ce cas un champ de vecteurs
sur D, et une solution y(t) est une courbe intégrale du champ. Donc :
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86 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

Fig. 4.2 – Un champ de vecteur et des courbes intégrales.

Solution de l’équation différentielle y′ = f(t, y) = courbe intégrale du champ F

Nous allons énoncer le théorème principal (de Cauchy), qui ne sera pas démontré,
mais que nous testerons sur différents exemples.

Fig. 4.3 – Louis Augustin Cauchy.

Théorème 4.1.3. On suppose que le second membre f(t, y) admet des dérivées
partielles continues sur D. Alors pour toute condition initiale (t0, y0) ∈ D, il
existe un intervalle I =]a, b[⊂ R, tel que a < t0 < b, et une unique solution y(t)
de l’équation différentielle y′ = f(t, y), définie sur I, et telle que y(t0) = y0.
On peut supposer que l’intervalle I est maximal pour les propriétés requises,
voulant dire que la solution y(t) ne peut être étendue à un intervalle strictement
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4.2. MÉTHODE DE RÉSOLUTION 87

plus grand. On dira que I est l’intervalle maximal de définition de la solution
de condition initiale donnée.

Pour tester ce théorème fondamental, il faut être en mesure de résoudre
l’équation y′ = f(t, y). Cela est possible dans quelques cas (voir section sui-
vante). On observera, comme conséquence du théorème de Cauchy, le fait sui-
vant, qui dit que deux courbes intégrales distinctes ne se coupent jamais :

Corollaire 4.1.4. Soient deux solutions y1(t), y2(t) de y′ = f(t, y), définies sur
des intervalles respectifs I1 et I2. Si en t0 ∈ I1 ∩ I2, on a y1(t0) = y2(t0), alors
y1(t) = y2(t) pour tout t ∈ I1 ∩ I2, et ces deux solutions se recollent en une
solution y(t) définie sur I = I1 ∪ I2.

Démonstration : I1 ∩ I2 est un intervalle, de sorte que l’unicité dans le théorème
de Cauchy, donne la réponse. On définit y(t) par y(t) = y1(t) si t ∈ I1, et
y(t) = y2(t) si t ∈ I2.

Le premier exemple, le plus basique, est comme indiqué en introduction

y′(t) = f(t)

donc le second membre, défini sur D, ne dépend pas de y. Cela revient à trouver
une fonction y(t) connaissant sa dérivée. L’espace des phases élargi est R×D.
La réponse est, si on fixe une condition initiale, (t0, y0) ∈ R×D

y(t) =
∫ t

t0

f(s)ds

le théorème de Cauchy est vérifié !

4.2 Résoudre une équation différentielle scalaire
du premier ordre ?

Séparation des variables

On fait l’hypothèse que la fonction f(t, y) (le second membre) est de la forme
h(t)
g(y) . dans ce cas l’équation initiale peut s’écrire si on introduit G(y) =

∫
g(y)dy

g(y(t))y′(t) = h(t)⇐⇒ (G(y(t)))′ = h(t)⇐⇒ g(y(t)) =
∫
h(t)dt

Cette remarque simple permet dans quelques cas de résoudre effectivement
l’équation. Noter qu’il faut calculer deux primitives, et ensuite inverser G !

Exemples 4.2.1. 1) y′ = y2 . Noter la solution constante ou stationnaire y =
0. Si y(t) définie sur I est non identiquement nulle, alors par le théorème de
Cauchy, pour tout t ∈ I, y(t) 6= 0. On écrit

y′

y2
= 1 =⇒

∫
y′

y2
= t+ c

=⇒ −1
y

= t+ c =⇒ y(t) =
1

C − t
(C = −c)
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88 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

La solution générale est yC(t) = 1
C−t . Il faut cependant fixer l’intervalle de

définition, qui est soit ]−∞, C[, soit ]C,∞[, donc yC conduit à deux solutions,
selon qu’on choisit l’un ou l’autre de ces deux intervalles.

Fig. 4.4 – Courbes intégrales de y′ = y2.

2) l’Equation logistique : dy
dt = µy(L− y), (µ 6= 0) ou équation proies-prédateurs

en biologie. Par le changement de variable y
L 7→ y on se ramène à L = 1. Elle

est bien à variables séparées, avec h = 1, g(y) = 1
y(1−y) . On peut donc l’écrire

y′
(

1
y

+
1

1− y

)
= 1

Après intégration on trouve log | y
(1−y) | = µt + c′, (c′ ∈ R), d’où la”solution

générale” en posant (C = ±ec′)

yC(t) =
Ceµt

1 + Ceµt
(C ∈ R)

La constante C ∈ R est dite constante d’intégration. Il faut la traiter avec
soin, car c’est elle qui va nous dire à quelle solution on a affaire. Les solutions
”stationnaires” ( = constantes) sont y(t) = 0 (C = 0) et y(t) = 1(C = ∞).
Noter que la solution yC est définie sur I = R si C ≥ 0, sinon si C < 0, il y a en
fait deux solutions définies sur les intervalles respectifs ] −∞, tC [ et ]tC ,+∞[,
tC = − log−C

µ . Choisissons par exemple la condition initiale (t0 = 0, β), et
explicitons la solution yC telle que y(0) = β. Alors

C

1 + C
= β =⇒ C =

β

1− β

On a donc bien une unique solution (y = cte = 1, si β = 1). Les propriétés
qualitatives de la solution yC et de son intervalle de définition, dépendent de
la constante C (voir exercices de dessous). On peut noter que si yC(t) est une
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4.2. MÉTHODE DE RÉSOLUTION 89

solution non stationnaire, alors y′ 6= 0 en tout point. En effet y′(t) = 0 corres-
pond à y(t) = 0, ou 1. Donc le corollaire au théorème de Cauchy nous enseigne
que dans ce cas y est l’une des deux solutions stationnaires. On peut le vérifier
directement !

Fig. 4.5 – y′ = y(1− y).

Les équations à variables séparées, sont des cas particuliers de la situation
suivante. Soit l’équation

P (t, y) +Q(t, y)y′ = 0

qu’on représente souvent sous la forme (symbolique)

P (t, y)dt+Q(t, y)dy = 0

Supposons avoir une fonction U(t, y) de classe C1 telle que

∂U

∂t
= P (t, y),

∂U

∂y
= Q(t, y)

Dans cette situation le champ dérive du potentiel U .

Proposition 4.2.2. Sous les condition précédentes, une solution y(t) de l’équation
différentielle doit vérifier

U(t, y(t)) = λ = cte

Donc t 7→ (t, y(t)) est une courbe de niveau de U(t, y). On parle pour U comme
une intégrale première de l’équation.

Démonstration : On dérive par rapport à t, soit

d

dt
(U(t, y(t)) = U ′t(t, y) + U ′y(t, y)y′(t) = 0

donc U(t, y(t)) = cte sur l’intervalle de définition de y(t).
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90 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

Pour une équation à variables séparées g(y)y′ − h(t) = 0, on voit qu’il suffit
de prendre

U(t, y) = −
∫

h(t)dt+
∫

g(y)dy

Soit par exemple l’équation (2y−t)y′+(2t−y) = 0. On a U(t, y) = t2+y2−ty,
donc une solution y(t) vérifie

y2(t)− ty′t) + t2 = λ

qu’on peut résoudre comme une équation du second degré en y, soit

y(t) =
t±
√
−3t2 + 4λ

2

On laisse à titre d’exercice la discussion sur l’intervalle de définition d’une so-
lution. On notera que l’existence de U , et la forme explicite de U ne sont pas
assurées en général.

L’équation linéaire du premier ordre :

y′ = a(t)y + b(t)

Dans cet exemple, les fonctions a, b sont définies continues sur I. Si b = 0 (cas
homogène), l’équation est à variables séparées. Par intégration, on obtient

log |y(t)| = A(t) =
∫
a(t)dt =⇒ y(t) = CeA(t) .

On observe que la solution telle que y(t0) = y0 s’obtient avec C = C0 =
y0e
−A(t0). On voit bien que la solution est unique, et que son intervalle de

définition est I.
En présence d’un second membre, on utilise la méthode de la variation de

la constante de Lagrange.
Dans cette méthode on remplace la constante C par une fonction C(t), et

on cherche sous quelles conditions la fonction t 7→ C(t)eA(t) a des chances d’être
solution de l’équation générale (avec second membre). On doit avoir

y′ = C ′eA(t) + Ca(t)eA(t) = a(t)y + b(t)⇐⇒ C ′ = b(t)e−A(t)

Donc on obtient C(t) par une seule intégration C(t) = λ +
∫
b(u)e−A(u)du, et

la solution générale

y(t) = λeA(t) + eA(t)

∫
b(u)e−A(u)du

On notera que dans cet exemple, une solution définie par une condition ini-
tiale (t0, y0) ∈ I × R a pour intervalle maximal de définition exactement I. Le
théorème de Cauchy est tout à fait clair, si on regarde la forme explicite d’une
solution.
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4.2. MÉTHODE DE RÉSOLUTION 91

Changement de variable et (ou) de fonction

Principe : Soit l’équation différentielle y′ = f(t, y). Si y 7→ z = h(y), t = ϕ(s)
sont deux changements de variables, voulant dire que h et ϕ ont des fonctions
réciproques h−1 et ϕ−1. On forme la fonction de s :

s 7→ h(y(t)) = z(s)

On va identifier l’équation différentielle qui a z pour solution. On dérive par
rapport à s, on trouve par un calcul de dérivation de fonctions composées

z′(s) = h′(y)y′(t)ϕ′(s) = h′(h−1(z))f(ϕ−1(s), h−1(z))ϕ′(s).

C’est l’équation différentielle obtenue par changement de variable et de fonction.

Exemples 4.2.3. 1) Equation homogène. L’équation scalaire homogène est une
équation de la forme

y′ = f(
y

t
).

On peut la résoudre par ”l’astuce” suivante : faisons le changement de fonction
z = y

t . En dérivant, on arrive à

z′ =
ty′ − y
t2

=
f(z)− z

t

qui est maintenant une équation à variables séparées.
2) L’équation de Riccati : Une équation de Riccati est de la forme

y′ = A(t) +B(t)y + C(t)y2.

On suppose les fonctions A,B,C définies continues sur un intervalle I. Si C = 0,
c’est une équation linéaire, on suppose donc C 6= 0. On va illustrer un principe
qui rend quelques services : si on connâıt une solution de l’équation, alors on peut
ramener la recherche des autres solutions à une équation linéaire. Supposons
connue la solution z(t). Posons ϕ(t) = 1

y(t)−z(t) . On va voir que y(t) est solution
de l’équation de Riccati ssi ϕ(t) est solution d’une équation linéaire.

On dérive, et on trouve ϕ′(t) = −y
′(t)−z′(t)
(y−z)2 . Mais y′−z′ = (y−z)(B+C(y+

z)). Donc
ϕ′(t) = −ϕ(B + C(y + z)) = −ϕ(B + 2Cz)− C

(en utilisant y = z + 1
ϕ . Soit un exemple : y′ = y2 + 2t− t4. Il y a une solution

évidente y(t) = t2. Alors on se ramène à résoudre l’équation linéaire

ϕ′ = −2t2ϕ− 1

L’équation homogène associée est ϕ′ = −2t2ϕ, soit ϕ = αe−
2
3 t

3
, α étant la

constante d’intégration. Par la méthode de variation de la constante, on trouve

α = λ−
∫ t

0

e
3
2 s

3
ds
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92 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

(on ne cherchera pas à calculer cette primitive) soit finalement

ϕ(t) = (λ−
∫ t

0

e
3
2 s

3
ds)e−

2
3 t

3

et

y(t) = t2 +
1
ϕ

= t2 − e−
2
3 t

3

λ−
∫ t
0
e

3
2 s

3
ds

Comme exemple considérons l’équation dite de Bernoulli :

y′ = a(t)y + b(t)yα (α 6= 1)

Divisons les deux membres par yα. On trouve

y′

yα
=

a

yα−1 + b

et en faisant le changement de fonction z = 1
yα−1 , on tombe sur l’équation

linéaire
1

1− α
z′ = az + b

On peut imaginer effectuer des changements de variable et fonction plus
compliqués, dans le sens que le changement de variable porte sur l’espace des
phases, c’est à dire sur le couple (t, y), et non pas individuellement sur t, et y.

Pour illustrer cela, soit par exemple l’utilisation des coordonnées polaires
comme nouvelles variables. Soit l’équation

y′(t) =
t+ ay

tx− y

qu’on peut mettre sous la forme −(t+ yy′) = a(y − ty′) . Si r2 = t2 + y2, le
premier membre est −rr′. Si tgθ = y

t , on

θ′(1 + tg2θ) =
ty′ − y
t2

soit θ′(t2 + y2) = ty′ − y = θ′r2. Donc finalement l’équation initiale se réduit à

r′ = arθ′ ⇐⇒ dr

dθ
= ar

La solution générale est r(θ) = Ceaθ . L’expression de cette solution en termes
des coordonnées de départ (t, y) est un désastre !, pour les curieux seulement.
Noter que l’équation initiale peut aussi être traitée comme une équation ho-
mogène.

Exercices

1. Dresser le tableau des variations et tracer le graphe de yC(t) en fonction de C.
Solution : Si C > 0, la fonction définie sur R prend ses valeurs dans ]0, 1[. Les
valeurs aux bornes sont 0 si T → −∞ et 1 si t→∞ (asymptotes horizontales).
La fonction ne peut être que croissante, le tableau des variations le montre !,
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4.2. MÉTHODE DE RÉSOLUTION 93

et avec un point d’inflexion. Pour trouver ce point, autant utiliser l’équation
différentielle, qui donne en dérivant

y′′ = µy′(1− 2y)

Comme y′ 6= 0, il y a inflexion si y(tinf ) = 1
2
.

Supposons C < 0. Dans ce cas il y a une solution définie sur ]tC ,∞[, qui tend
vers +∞ si t→ tC +0, et tend vers 1 si t→∞. Elle ne peut être que décroissante.
De même si t < tC , la courbe est décroissante et y(t) < 0.

Fig. 4.6 – Courbes intégrales de l’équation logistique y′ = y(1− y).

2. Discuter l’existence des solutions pour l’équation ”logistique avec prélèvement”
y′(t) = y(1− y)−m (m 6= 0).
Solution :

Fig. 4.7 – Courbes intégrales de y′ = y(1− y) + 1.

3. (Recherche d’un facteur intégrant) : Montrer qu’on peut ramener l’équation
linéaire (EL) à la forme basique y′ = f(t), en multipliant y′−ay par une fonction
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94 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

inconnue µ(t). Expliciter la contrainte sur µ, et résoudre.
Solution : on cherche µ de sorte que

µ(t)y′(t)− a(t)y)
?
= (µ(t)y(t))′

Cela donne après dérivation du terme de droite, et simplification

µ′(t) + a(t)µ(t) = 0

Donc logµ(t) = −
R t

t0
a(s) ds+ c, donc

µ(t) = Cexp

„
−
Z t

t0

a(s) ds

«
Alors l’équation initiale devient (µ(t)y(t))′ = µ(t)b(t), la solution générale est
alors

y(t) =

R t

t0
µ(s)b(s) ds+ cte

µ

4. Résoudre les équations, et pour chaque solution, indiquer l’intervalle de définition

1) y′ = y
“

e2x

1+e2x

”
2) y′ = t+y

t−y
.

5. L’equation de Bernoulli est une équation de la forme y′+f(t)y = g(t)yn. Montrer
qu’on peut la ramener à une équation à variables séparées par le changement
de fonction y = z exp{−

R
f(t)dt}. (On verra une autre méthode pour résoudre

cette équation).

6. Résoudre y′ = 1− t
y

.

7. Soient y1, · · · , y4 quatre solutions distinctes de l’équation de Riccati. Prouver
que l’expression “

y1−y3
y1−y4

”
“

y2−y3
y2−y4

”
est constante (ne dépend pas de t).

8. Résoudre ty′ + y = y2 log t.

9. (Equation de Julia) Soit h : I → R une fonction continue sur un intervalle I. On
considère l’équation différentielle (non résolue)

h(t)y′ = h(y)

i) Identifier les solutions stationnaires.
ii) On suppose que sur J =]a, b[⊂ I la fonction h ne s’annule pas. Expliciter la
solution générale de l’équation, et observer que les solutions sont définies sur J .
Solution : la fonction h a un signe constant dans J , on peut considérer une
primitive φ(t) =

R t

t0

du
h(u)

. Alors si y(t) est une solution, on a

(φ(y(t))′ = φ′(y)y′(t) =
y′(t)

φ(y)
=

1

h′(t)
= φ′(t)

Donc φ(y(t)) = φ(t) + c (c ∈ R). la fonction φ est de classe C1 monotone, donc
admet une fonction réciproque φ−1 de classe C1, qui permet d’écrire

y(t) = φ−1(c+ φ(t))

Noter que y(t0) = φ−1(c).
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4.3. EQUATIONS LINÉAIRES 95

Fig. 4.8 – Courbes intégrales de ety′ = ey.

4.3 Equations linéaires

4.3.1 Coefficients constants (l’algèbre linéaire s’invite)

L’équation linéaire scalaire du premier ordre conduit à une extension à des
”systèmes”. On se concentre d’abord sur le cas des équations linéaires homogènes
du premier ordre

? y′(t) = Ay(t)

où y = (y1, · · · , yn) et A = (ai,j) est une matrice n × n à coefficients réels
(ou complexes). Donc contrairement à ce qui a était dit dans le §1, on pose le
problème dans Rn, et on explicitera sa solution pour n = 2. Observons que ?
équivaut à 

y′1(t) =
∑n
j=1 a1,jyj(t)

...
y′n(t) =

∑n
j=1 an,jyj(t)

On parle à juste titre de système d’équations différentielles linéaires. Le résultat
suivant est (relativement) élémentaire ; il précise la structure de l’ensemble des
solutions :

Théorème 4.3.1. Pour toute condition initiale C ∈ Rn, il existe une solution
et une seule yC(t) de l’équation ? définie sur R, telle que yC(0) = C. L’ensemble
S des solutions est (pour les lois naturelles sur les fonctions) un espace vectoriel
isomorphe par C 7→ yC à Rn.

On ne va pas en donner de preuve directe générale, mais l’observer dans
quelques situations.
• Si n = 1, on sait que la solution générale est y(t) = CeAt, la condition initiale
étant y(0) = C. Le théorème est donc vrai dans ce cas.
• On suppose donc que n ≥ 2. Il est commode et souvent utile d’effectuer un
changement linéaire de fonctions, ce qui revient à multiplier les deux membres de
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96 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

? par une matrice inversible T . On observe que ? équivaut à l’équation modifiée :

T y′(t) = TAy(t)⇐⇒ z′(t) = TAT−1 z(t)

si on pose

z(t) = Ty(t).

ou encore zi(t) =
∑
j ti,jyj(t). En effet on a l’égalité matricielle z′(t) = Ty′(t) !

Ainsi les équations y′ = Ay et z′ = TAT−1z sont équivalentes, du fait qu’on
retrouve y(t) par y(t) = T−1z(t). Des solutions de l’une on tire les solutions
de l’autre. Le problème de résoudre ? est ainsi ramené à une question sur les
matrices. Simplifier autant que possible la matrice A par l’opération (dite de
conjugaison) TAT−1.
Rappel d’algèbre linéaire : On dit que C ∈ Rn, C 6= 0 (resp. C ∈ Cn) est
un vecteur propre de A de valeur propre λ ∈ R (resp. C) si

AC = λC.

S’il est possible de trouver n vecteurs propres indépendants, formant une base
de Rn (resp. Cn), la matrice A est diagonalisable (∃T ∈ Mn(R) (resp. Mn(C))
inversible, avec TAT−1 diagonale). On démontre en MAT 231 le résultat sui-
vant :

Proposition 4.3.2. Si le polynôme (caractéristique) det(λ1n −A) a n racines
réelles distinctes dans R (resp. C), alors A est diagonalisable sur R (resp. sur
C).

Cas diagonalisable sur R
C’est la situation la plus simple. On veut dire par la qu’il existe une matrice

inversible T (à coefficients réels) telle que

TAT−1 = diag(λ1, · · · , λn).

diag(λ1, · · · , λn) signifie la matrice diagonale de coefficients diagonaux (réels)
λ1, · · · , λn. Dans ce cas le nouveau système est

z′1(t) = λ1z1(t)
...

z′n(t) = λnzn(t)

C’est la superposition de n équations scalaires, donc la solution générale est

zi(t) = Cie
λit (1 ≤ i ≤ n)

La solution générale du système initial est alors (T−1 = matrice inverse de T )

yi(t) =
∑
j

t−1
i,j Cje

λjt

la condition initiale étant y(0) = C = (C1, · · · , Cn). La difficulté est certaine-
ment de s’assurer que A peut par conjugaison se ramener à la forme diagonale
(réelle), donc si A est diagonalisable sur R.
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4.3. EQUATIONS LINÉAIRES 97

Faisons une observation simple mais importante : cherchons à quelle condi-
tion la courbe y(t) = Ceλt, C ∈ Rn, C 6= 0 est solution de ?. On a en dérivant

y′(t) = λy(t) ?= eλtAC

En conclusion la condition nécessaire et suffisante est :

AC = λC, donc C est vecteur propre de valeur propre λ

Expliquons la stratégie pour analyser un système linéaire dans le cas du plan,

n = 2. Si A =
(
a b
c d

)
, le polynôme caractéristique est λ2− (a+d)λ+(ad−bc).

Le discriminant est ∆ = (a+ d)2 − 4(ad− bc) = (a− d)2 + 4bc. Il y a trois cas :
1) si ∆ > 0, il y a deux valeurs propres réelles distinctes λ et µ, 2) si ∆ = 0, il
y a une seule valeur propre λ = a+d

2 , et 3) si ∆ < 0, il y a deux valeurs propres
complexes conjuguées λ, λ.
1. Cas diagonalisable réel (n = 2)
Dans les cas 1) on trouve les vecteurs propres Au = λu et Av = µv par résolution
des systèmes linéaires 2× 2

(A− λ12)u = 0 (resp. (A− µ12)v = 0)

La solution générale est

y(t) = αetλu+ βetµv (α, β ∈ R).

L’équation est une superposition d’équations linéaires scalaires. Ce fait est général.
Si (ui)1≤i≤n est une base de vecteurs propres, et si Aui = λiui, la solution
générale de l’équation ? est

y(t) =
∑
i

Cie
tλiui

pour des constantes arbitraires Ci. On a y(0) = (C1, · · · , Cn) (condition initiale).
2. A non diagonalisable (n = 2)
Pour continuer la discussion précédente, notons que dans ce cas Il y a une seule
valeur propre réelle λ. On a λ == a+d

2 et ad−bc = λ2. On élimine le cas (trivial)
A = λ12, qui relève de i). Outre la solution y(t) : t 7→ eλtu (Au = λu), qui
subsiste comme dans i), on cherche maintenant une seconde solution de la forme

z(t) : t 7→ eλt(tu+ v)

v ∈ R2 étant un vecteur à déterminer. On va voir que le couple (u, v) doit être
une base de R2. Faisons le test :

d

dt
(eλt(tu+ v)) = λeλt(tu+ v) + eλtu = eλt(λ(tu+ v) + u)

qu’on compare avec Aeλt(tu + v) = eλt(tAu + Av) = eλt(tλu + Av). On doit
donc avoir par comparaison : tλu+Av = λ(tu+ v) + u, soit

Av = λv + u.
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98 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

Du point de vue de la matrice A, cela revient à trouver une base (u, v), u étant
un vecteur propre, relativement à laquelle l’opérateur x→ Ax a pour matrice(

λ 1
0 λ

)
On prend d’abord v de manière complètement arbitraire (indépendant de u
cependant), alors Av = αu+ βv. Sur cette base la matrice devient(

λ α
0 β

)
comme la trace est inchangée, on doit avoir β = λ (d’une autre manière, si
β 6= λ, on aurait deux valeurs propres distinctes. Comme α 6= 0 (car A n’est pas
diagonale), quitte à changer u en αu (ou v en α−1v), on peut supposer α = 1.
On peut ainsi trouver une base (u, v) comme indiqué, et en conséquence trouver
deux solutions indépendantes de l’équation différentielle

y(t) = etλu, z(t) = etλ(v + tu)

la solution générale est combinaison linéaire de ces deux solutions

t 7→ py(t) + qz(t) = peλtu+ qeλt(tu+ v).

On peut remarquer que le calcul qui précède dit que la solution générale est, en

supposant A =
(
λ β
0 λ

)

t 7→ eλt
(

12 + t

(
0 β
0 0

))(
p
q

)
La matrice qui apparâıt à droite peut légitimement s’écrire etA = 12 + tA ! Il
n’est pas difficile d’énoncer un principe général, pour n ≥ 2, qui simplifie le
raisonnement précédent, en lui donnant un sens au calcul.

Proposition 4.3.3. Soit l’équation linéaire y′ = Ay, A matrice n × n. On
suppose que A = λ1n +N , avec Nk = 0 (matrice nilpotente). On définit

etA = etλ
(

1n + tN + t2
N2

2
+ · · ·+ tk−1 Nk−1

(k − 1)!

)
On appelle cette matrice l’exponentielle de tA. Alors pour tout vecteur ξ ∈ Rn,
la fonction ( = courbe) t 7→ etAξ est la solution de l’équation différentielle de
condition initiale y(0) = ξ.

Démonstration : On a de manière plus explicite l’égalité de vecteurs

etAξ = etλ

k−1∑
j=0

tj

j!
N j(ξ)


Si on dérive les deux membres par rapport à t, on trouve

d

dt
etAξ = (

d

dt
etλ)

k−1∑
j=0

tj

j!
N j(ξ)

+ etλ

k−1∑
j=0

d

dt

tj

j!
N j(ξ)


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4.3. EQUATIONS LINÉAIRES 99

= λetλ

k−1∑
j=0

tj

j!
N j(ξ)

+ etλ

k−1∑
j=1

tj−1

(j − 1)!
N j(ξ)


= λetAξ +NetAξ = AetAξ

qui est exactement le résultat souhaité (observer que etλ
(∑k−1

j=1
tj−1

(j−1)!N
j
)

=

NetA).
3. Utilisation des nombres complexes : n = 2
Il arrive qu’une matrice soit seulement diagonalisable sur C, c’est le cas si le
polynôme caractéristique a ses racines réelles ou complexes simples, par exemple
pour une matrice 2 × 2, si les valeurs propres sont complexes conjuguées (non
réelles). Pour exploiter ce fait, il faut accepter des solutions y(t) : I → Cn.
Tout ce qui a été dit au-dessus dans le cas réel, est vrai sans changement dans
le cas des solutions complexes. En particulier toute valeur propre λ ∈ C, avec
un vecteur propre associé u ∈ Cn, donne naissance à une solution à valeurs
complexes

t 7→ eλtu.

Si la matrice A est à coefficients réels, ce qu’on suppose, on va exploiter le fait
que partie réelle et partie imaginaire d’une solution t 7→ etλu sont des solutions
réelles. On se limite à n = 2, l’argument est général.

Soit l’équation y′ = Ay ( n = 2), la matrice A réelle ayant deux valeurs
propres complexes conjuguées λ = α + iβ et λ, de vecteurs propres respectifs
u, u ∈ C2. Dans ce cas la matrice est diagonalisable mais sur C.

Le raisonnement de 1) est encore valable, il montre que les deux fonctions
y : t 7→ etλu et y : t 7→ etλu sont deux solutions indépendantes mais à valeurs
complexes !, et conjuguées. Cela suggère le procédure suivante. En fait ayant
trouvé λ et u = v + iw, v, w ∈ R2, on a en considérant partie réelle et partie
imaginaire :

Proposition 4.3.4. Les fonctions t 7→ <(etλu) et t 7→ Im etλu forment une
base de l’espace vectoriel des solutions (réelles). Toute solution réelle s’écrit de
manière unique

y(t) = p<(etλu) + q Im etλu

pour certaines constantes p et q.

Démonstration : Posons ϕ(t) = etλu (solution complexe, c’est à dire dans C2).
On décompose cette fonction vectorielle en partie réelle et partie imaginaire. Si

w =
(
z1
z2

)
, et si zj = xj+iyj(j = 1, 2), le vecteur partie réelle (resp. imaginaire)

de w est
(
x1

x2

)
resp.

(
y1
y2

)
. On peut écrire ϕ(t) = <(etλu) + i Im etλu = y(t) +

iz(t) ∈ C2. En dérivant, on trouve

ϕ′(t) = y′(t) + iz′(t) = Aϕ(t) = A(y(t) + iz(t))

En identifiant parties réelles et parties imaginaires, on trouve (A est réelle)

y′(t) = Ay(t) , z′(t) = Az(t)
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100 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

On a donc deux solutions réelles et y(0) = v, z(0) = w. On ne peut avoir w ∈ Rv,
car dans ce cas on aurait Aw = λw, et comme A est réelle, λ serait un réel. Il
s’ensuit que y et z sont deux solutions indépendantes, comme convenu.

Donc dans ce cas, il suffit de calculer λ et u pour avoir la totalité des solu-
tions.

Comportement des solutions : le pendule avec frottement

Soit l’équation

y′(t) =
(

0 1
−1 −k

)
y(t.)

D’une autre manière avec

y(t) =
(
y1(t)
y2(t)

)
,

{
y′1(t) = y2(t)
y′2(t) = −y1(t)− ky2(t)

C’est l’équation du premier ordre associée à l’équation scalaire du second ordre

y′′ + ky′ + y = 0

Le polynôme caractéristique est λ2 + kλ+ 1, de discriminant k2 − 4. Donc (on
se limite à k > 0) :
i) k > 2. Il y a deux valeurs propres réelles −k±

√
k2−4

2 toutes deux strictement

Fig. 4.9 – Les courbes intégrales pour k = 3.

< 0. Les vecteurs propres associés sont

u =
(

1
−k+

√
k2−4

2

)
, v =

(
1

−k−
√
k2−4

2

)
Une base de l’espace vectoriel des solutions est donc

y1(t) = et(
−k+
√
k2−4

2 )u , y2(t) = et(
−k−
√
k2−4

2 )v
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4.3. EQUATIONS LINÉAIRES 101

La solution générale est avec λ1 = −k+
√
k2−4

2 > λ2 = −k−
√
k2−4

2

y(t) =
(

aeλ1t + beλ2t

aλ1e
λ1t + bλ2e

λ2t

)
On peut voir y(t) comme une courbe paramétrée dans l’espace des phases.
L’étude de cette courbe est aisée, et le dessin doit tenir compte des signes de
a, b. Noter que lorsque t→ +∞ y(t) s’approche de l’origine dans la direction de
pente λ1. Dans ce cas on dit être en présence d’un noeud car lorsque t → ∞,
toute solution tend vers zéro. La solution triviale (dite solution d’équilibre) est
stable. Si les valeurs propres sont réelles strictement positives (noeud instable),
les trajectoires ont l’allure suivante (k = −3).

Fig. 4.10 – Noeud instable.

ii) k = 2 : −1 est valeur propre double, et u =
(

1
−1

)
est vecteur propre.

Donc on a une solution
y(t) = e−tu

Si A = −12 + N , on a N =
(

1 1
−1 −1

)
, et on sait que N2 = 0. La solution

générale est du fait de la Proposition ??

t 7→ etAξ = e−t(12 + tN)ξ = e−t
(

1 + t t
−t 1− t

)
ξ

iii) |k| < 2. Dans ce cas les valeurs propres sont complexes conjuguées. On
vient de voir qu’il en faut une, et un vecteur propre associé. Le calcul est facile.

On a λ = −k+i
√

4−k2

2 = α+ iω, et u =
(

1
λ

)
=
(

1
α

)
+ i

(
0
ω

)
. On obtient

etλu = etα(cos tω + i sin tω)
((

1
α

)
+ i

(
0
ω

))
d’où les deux solutions indépendantes (partie réelle et partie imaginaire)

y(t) = etα
(

cos tω
(

1
α

)
− sin tω

(
0
ω

))
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102 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

Fig. 4.11 – k = 2.

z(t) = etα
(

sin tω
(

1
α

)
+ cos tω

(
0
ω

))
Si α < 0, on voit que pour toute solution y(t), limt→∞ y(t) = 0. On parle

dans ce cas de foyer stable. Les trajectoires ”ressemblent” à des spirales. Si
α = 0, les trajectoires sont des cercles. Si au contraire α > 0, on parle de foyer
instable. La discussion qui précède est en fait générale, et s’applique à l’équation

y′ = Ay, voir exercices ci-dessous.
Reste à traiter le cas de l’équation linéaire avec second membre.

y′(t) = Ay(t) +B(t).

On suppose que la fonctionB : I → Rn (le second membre) dépend éventuellement
de t. Le principe général est :
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Proposition 4.3.5. Soit z(t) une solution de l’équation avec second membre.
Alors la solution générale de cette équation est y(t)+z(t), où y(t) est la solution
générale de l’équation homogène associée (y′ = Ay).

L’équation scalaire d’ordre n à coefficients constants

Soit l’équation

y(n) + a1y
(n−1) + · · ·+ any = b(t)

avec ai ∈ R, et b(t) le second membre une fonction b : I → R. On ramène cette
équation à une équation linéaire du premier ordre (vectorielle), en posant

yi(t) = y(i−1)(t) (1 ≤ i ≤ n).

On a donc y′i = yi+1 si i < n, et y′n = y(n) = −a1yn − · · · − any1 + b(t). La
fonction vectorielle t 7→ y(t) ∈ Rn est donc solution de l’équation du premier
ordre

y′(t) = Ay(t) +B(t)

où la matrice n× n A est

A =


0 1 0 . . . 0 0
0 0 1 0 . . . 0
...

. . . . . .
...

...
−an −an−1 . . . . . . −a2 −a1



et le second membre est B(t) =


0
...
0
b(t)

. Le problème est donc un cas particulier

du cas général traité ci-dessus. Dans le cas homogène (b(t) = 0), on est ramené à
l’examen de la matrice A, en particulier de ses valeurs propres. A titre d’exercice
on pourra vérifier que le polynôme caractéristique est χ(λ) = λn + a1λ

n−1 +
· · ·+ an.

4.3.2 Flot d’une équation différentielle

Revenons au problème général. Soit l’équation différentielle

y′(t) = F (t, y(t))

avec pour espace des phases R× U . Pour tout (t0, y0) ∈ U , le théorème d’exis-
tence de Cauchy assure qu’il existe une unique solution y(t) telle que y(t0) = y0,
définie sur un intervalle maximal (ouvert) ]c, d[. Naturellement comme observé
sur des exemples, les bornes c, d dépendent de la donnée initiale (t0, y0). Pour
mesurer la dépendance d’une solution en fonction d’une condition initiale, il
convient maintenant de noter yt0,y0(t), ou

t→ ϕ(t, t0, x0) = yt0,x0(t)
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104 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

la solution y(t) telle que y(t0) = y0, pour bien montrer que cette solution est
celle qui satisfait à la donnée initiale choisie. La fonction φ ainsi définie s’appelle
le flot de l’équation (1). On a donc par définition

d

dt
ϕ(t, s, a) = F (t, ϕ(t, s, a))

Le flot n’est pas autre chose que la donnée de la solution générale. On peut
démontrer le résultat important disant que le flot est sous certaines conditions
sur F , une fonction différentiable en (t, s, a). Ce résultat traduit que la solution
d’une équation différentielle dépend différentiablement de la condition initiale.
On va l’observer sur des exemples.

Exemple 4.3.6. Soit dans Rn l’équation linéaire à coefficients constants y′ =
Ay. On suppose que A est diagonalisable sur R. Soit (ui)1≤i≤n un système de
vecteurs propres indépendants, et Aui = λiui. Si ξ =

∑
i ξiui ∈ Rn, alors le flot

est

(t, s, ξ) 7→
∑
i

ξie
(t−s)λiui.

Si la matrice est au départ diagonale

A =


λ1 0 . . . 0
0 λ2 . . . 0
...

. . . . . .
...

0 . . . 0 λn


Alors la flot est

ϕ(t, s,−→a ) =


e(t−s)λ1 0 . . . 0

0 e(t−s)λ2 . . . 0
...

. . . . . .
...

0 . . . 0 e(t−s)λn

 .−→a

On dit (et justifie) le fait que la matrice de dessus est l’exponentielle e(t−s)A.
C’est un fait général pour les équations linéaires, le flot est toujours (sans
démonstration)

ϕ(t, s,−→a ) = e(t−s)A.−→u .

Remarque. La méthode de variation de la constante (bis repetita). Soit une
équation linéaire à coefficients constants et second membre

y′(t) = Ay(t) +B(t)

le ”second membre” B(t) est une fonction vectorielle (non constante) définie
continue sur un intervalle I. La méthode de la variation de la constante de
Lagrange explicitée dans le cas scalaire, se généralise. On part de la solution
générale de l’équation sans second membre ϕ(t, ξ), de condition initiale ϕ(0, ξ) =
ξ (faire s = 0 dans le flot), c’est à dire y : t 7→ etA.ξ. On suppose maintenant que
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4.4. EQUATIONS DU SECOND ORDRE : EXEMPLES 105

ξ(t) est une fonction inconnue que l’on cherche à déterminer pour que ϕ(t, ξ(t))
soit solution de l’équation avec second membre. Cela conduit à

y′(t) = AetA.ξ(t) + etA.ξ′(t) = Ay(t) +B(t)

après identification donne la condition etA.ξ′(t) = B(t), qui ramène à résoudre
l’équation

ξ′(t) = e−tA.B(t)

Exemple 4.3.7. Cherchons le flot de l’équation{
y′1(t) = y2(t)
y′2(t) = 1

On trouve y2(t) = t+A, y1(t) = B +At+ t2

2 . Soit finalement

ϕ(t, s, ξ) =
(t− s)2

2

(
1
0

)
+ (t− s)

(
A
1

)
+
(
B
A

)
, ξ =

(
B
A

)

4.4 Equations du second ordre : exemples

Pour compléter le §2, on va considérer brièvement le cas important pour
les applications, des équations différentielles linéaires ou non d’ordre deux (sca-
laires). Ce sont dans la cas général, les équations de la forme

y′′(t) = f(t, y, y′).

(dans beaucoup de cas f = f(y) ne dépend que de y et pas de y′). Dans le cas
linéaire, l’équation du second ordre est

y′′(t) +A(t)y′(t) +B(t)y + C(t) = 0

Les fonctions A,B,C sont supposées définies continues sur un intervalle I de
R. Il y a un principe général qui ramène une équation du second ordre à une
équation du premier ordre mais dans R2. On pose y1(t) = y(t), et y2(t) = y′(t).
Alors l’équation du second ordre est équivalente à{

y′1 = y2
y′2 = f(t, y1)

et dans le cas linéaire{
y′1(t) = y2(t)
y′2(t) = −A(t)y2(t)−B(t)y1(t)− C(t)

ou encore sous forme matricielle

d

dt

(
y1
y2

)
=
(

0 1
−B(t) −A(t)

)
+
(

0
−C(t)

)
Si C = 0 l’équation est dite homogène, et si A,B sont des constantes, l’équation
est à coefficients constants.

panchish
Text Box
Cours N11 Vendredi 26 novembre 2010, 13h30-15h, Amphi A2


panchish
Text Box
81



106 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

4.4.1 Coefficients constants

Soit l’équation y′′ = ay′ + by, équation équivalente à(
y′1
y′2

)
=
(

0 1
b a

)(
y1
y2

)

Le polynôme caractéristique de la matrice A =
(

0 1
b a

)
est λ2 − aλ − b. Le

discriminant est ∆ = a2 +4b. On applique à cette équation le traitement général
des équations linéaires.

Exemple 4.4.1. Le pendule linéarisé y′′ + ky′ + y = 0, on a A =
(

0 1
−1 −k

)
.

On retrouve l’exemple étudié en détail précédemment.

4.4.2 Coefficients non constants

Lorsque les coefficients A,B dépendent de t, il n’est pas possible en général
de résoudre explicitement l’équation. Pour étudier les solutions, il faut d’autres
méthodes. Voici une définition générale :

Définition 4.4.2. On appelle intégrale première (voir proposition 3.1) de l’équation
vectorielle y′ = f(t, y), y = (y1, · · · , yn) une fonction E : U → R qui est
constante sur les trajectoires, donc telle que

E(y(t)) = cte

sur toute solution. Les trajectoires sont donc des courbes de niveau de E.

Proposition 4.4.3. Pour que E soit une intégrale première, il faut et il suffit
que

(gradE , f) = 0

Démonstration : On prouve la condition suffisante. On doit avoir en effet pour
toute solution

0 =
d

dt
E(y(t)) =

∑
i

∂E

∂yi
y′i(t) = (gradE, f(y)) = 0

Ce méthode fonctionne bien dans la situation suivante. Considérons l’équation
linéaire dans le plan {

y′1 = y2
y′2 = f(y1)

L’équation est équivalente (= linéarisation) à l’équation scalaire d’ordre deux

y′′ = f(y)

Posons

T =
y2
2

2
, U = −

∫ y

y0

f(u)du

T représente l’énergie cinétique, et U l’énergie potentielle. Soit alors l’energie
totale
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4.4. EQUATIONS DU SECOND ORDRE : EXEMPLES 107

E = E(y1, y2) = T + U.

On a immédiatement que (gradE,F ) = 0, donc E est une intégrale première.

Exemple 4.4.4. Soit l’équation de Newton

f(y) = −dU
dy
.

Dans cet exemple l’énergie totale est

E(y1, y2) =
y2
2

2
+ U(y1)

Même si cela ne permet pas de résoudre explicitement l’équation en général, des
informations sur U , induisent des renseignements sur la solution y = y1. Par
exemple supposons

U ≥ 0

Comme l’energie totale E est constante le long d’une trajectoire, et que U ≥ 0,
on voit que la composante y2 reste bornée sur son intervalle de définition, disons
|y2| ≤ c. Alors

|y(t)| = |
∫ t

a

y2(s)ds| ≤ c|t− a|

Donc y(t) est bornée sur tout intervalle borné [a, b]. On peut en déduire que la
solution est prolongeable sur tout l’axe réel (si U est définie sur R). Revenons à
un exemple simple, et instructif. Soit U = k y

2

2 , donc l’équation

y′′ = −ky

ou sous la forme linéaire

d

dt

(
y1
y2

)
=
(

0 1
−k 0

)
L’énergie est une fonction quadratique

E(y1, y2) =
y2
1

2
+ k

y2
2

2

Supposons k > 0. Alors les courbes de niveau E = c sont des ellipses ho-
mothétiques de centre (0, 0) qui représente un minimum de l’énergie (attraction).
Si k < 0, les courbes de niveau sont des hyperboles, l’origine est un maximum
(répulsion). Dans les deux cas on sait résoudre explicitement l’équation. par
exemple si k < 0, on montrera que la solution générale est

y(t) = aet
√
−k + be−t

√
−k

On observera que la courbe t 7→ (y(t), y′(t)) est bien une (branche) d’hyperbole.

panchish
Text Box
 83



108 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

4.4.3 Application : Equation intrinsèque d’une courbe

Revenons à une courbe paramétrée γ dans le plan

f : s ∈ I 7→ (x(s), y(s))

supposée paramétrée par la longueur d’arc, et sans point sationnaire. Soit

τ(s) = f ′(s) =
(
x′(s)
y′(s)

)
, η(s) =

(
−y′(s)
x′s)

)
le repère de Frenet au point s. Alors par définition de la courbure κ(s), on a

f ′′(s) =
(
x′′(s)
y′′(s)

)
= κ(s)η(s) =

(
−κ(s)y′(s)
κ(s)x′(s)

)
qui définit une équation différentielle linéaire d’ordre deux. Il n’est pas question
en général d’intégrer cette équation. On peut la transformer en une équation
d’ordre un, en posant u = x′(s), v = y′(s). Donc(

u′(s)
v′(s

)
=
(

0 −κ(s)
κ(s) 0

)(
u(s)
v(s)

)
On peut toujours pour étudier cette courbe supposer que f(0) = (0, 0), et
que τ(0) = f ′(0) est fixé. cela revient à se donner une condition initiale pour
l’équation différentielle. En conséquence du théorème de Cauchy, on peut énoncer :

Théorème 4.4.5. Une courbe paramétrée plane sans point stationnaire est
totalement déterminée à un déplacement près par sa courbure.

Démonstration : En effet la solution
(
u(s)
v(s)

)
est fixée par la condition initiale,

donc la fonction f(s) est déterminée à une translation près.

Exercices

1. Trouver la solution générale de y′ = Ay si A =

„
3 1
−1 1

«
. Solution : Il ya

une valeur propre double λ = 2. On écrit A = 212 + N avec N2 = 0. On a

N =

„
1 1
−1 −1

«
. Alors si on veut u =

„
1
−1

«
est vecteur propre. La solution

générale est

y(t) = e2t

„
1 + t t
1− t −t

«„
p
q

«
2. Trouver la solution générale de l’équation y′ = Ay, A =

„
1 1
0 1

«
.

3. Expliciter le flot de l’équation
y′1(t) = sin y2(t)
y′2(t) = 0

4. Donner la solution générale de l’équation y′′ = 2y′ + 3y + t2.

5. Si κ(s) = 1
r

est constante, retrouver le fait que la courbe est un (arc de) cercle.

6. Quelle est l’équation intrinsèque pour la spirale

x(t) = e−t cos t, y(t) = e−t sin t

En sens inverse, partant de l’équation différentielle, retrouver la spirale.
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4.5. CALCUL DES VARIATIONS 109

4.5 Complément : Calcul des variations

4.5.1 Minimiser la longueur d’arc

Le calcul des variations est un vieux sujet, mais toujours en forme. Un
exemple typique de problème est celui qui concerne les arcs de courbe pa-
ramétrées joignant deux points A et B du plan. Quelle est l’arc de longueur
minimum ? Réponse le segment de droite !

Posons le problème. Si l’arc est donné par f : t 7→ (x = x(t), y = y(t)) t ∈
[a, b], et f(a) = A, f(b) = B, on sait que la longueur de l’arc est

L =
∫ b

a

√
x′(t)2 + y′(t)2 dt

Le problème posé revient donc a minimiser cette intégrale relativement à la
”collection” des arcs d’extrémités A et B.

Proposition 4.5.1. Pour tout arc comme indiqué ci-dessus, on a∫ b

a

√
x′(t)2 + y′(t)2 dt ≥ ‖B −A‖

avec égalité ssi l’arc est le segment de droite.

Démonstration : On peut choisir les coordonnées de sorte que A = (α, 0), B =
(β, 0), α < β. Alors∫ b

a

√
x′(t)2 + y′(t)2 dt ≥

∫ b

a

|y′(t)| dt ≥
∫ b

a

x′(t) dt = x(B)− x(A) = β − α

L’égalité impose à avoir l’égalité dans les deux inégalités, soit y′(t) = 0 pour
tout t, et |x′(t)| = x′(t). Donc y(t) est constante, et x(t) est croissante. Comme
y(a) = y(b) = 0, on voit que y(t) = 0. Donc la courbe paramétrée qui réalise le
minimum est

t ∈ [a, b] 7→ (x(t), 0)

C’est le segment de droite [A,B] avec une certaine paramétrisation.

4.5.2 Equation d’Euler-Lagrange

Soit pour simplifier un arc γ qui représente le graphe d’un fonction x 7→ y(x)
définie sur [a, b]. Il joint les points A = (a, y(a)) et B = (b, y(b)). On forme si
f = f(x, y, z) : U ⊂ R3 → R est une fonction avec des dérivées partielles
continues à l’ordre deux, l’intégrale

I(γ) =
∫ b

a

f(x, y(x), y′(x))dx

On dit que f(x, y, z) est le Lagrangien du problème. On cherche à minimiser I,
c’est à dire trouver la fonction y(x) qui minimise l’intégrale. On note I = I(y)
l’intégrale, faisant valoir le fait que la ”variable” est la fonction y(t). On sait
que dans le cas classique un extremum atteint en y doit s’accompagner de

dI

dy
= 0
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110 CHAPITRE 4. EQUATIONS DIFFÉRENTIELLES

le symbole d n’est pas une dérivation, car la variable y n’est pas un scalaire,
mais une fonction. Pour avoir la réponse, on va perturber y et demander que
I(y) soit un minimum. On considère une fonction de deux variables ϕ(x, α) qui
a des dérivées partielles d’ordre deux continues, définie sur [a, b] × (−ε,+ε), et
qui satisfait à :

1) ϕ(a, α) = y(A) ∀α
2) ϕ(b, α) = y(B) ∀α
3) ϕ(x, 0) = y(x)

Pour α fixé, on peut voir yα(x) : x 7→ ϕ(x, α) comme une déformation de la
courbe (fonction) qui réalise le minimum. On a en conséquence pour tout α

I(yα) ≥ I(y)

Comme I(yα) est une fonction de la variable α, on doit avoir

dI(yα)
dα |α=0

= 0

Il s’agit maintenant de dériver une intégrale d’une fonction qui dépend d’un
paramètre. On admet le résultat (voir semestre 4). Le résultat est (on peut
inverser intégrale et dérivée)

dI(yα)
dα

=
∫ b

a

d

dα
f(x, ϕ(x, α), ϕ′x(x, α))dx

=
∫ b

a

(
∂f

∂y
(x, ϕ(x, α), ϕ′x(x, α))ϕ′α(x, α) +

∂f

∂z
(x, ϕ(x, α), ϕ′x(x, α))ϕ′′x,α(x, α)

)
dx

En utilisant le fait que ϕ′′x,α(x, α) = ∂
∂x

∂
∂α (ϕ), le second morceau de l’intégrale

devient ∫ b

a

∂f

∂z
(x, ϕ(x, α), ϕ′x(x, α))

∂

∂x

∂

∂α
ϕ(x, α)dx

qu’on peut intégrer par parties, cela donne[
∂f

∂z
(x, ϕ(x, α), ϕ′x(x, α))

∂

∂α
ϕ(x, α)

]b
a

−
∫ b

a

d

dx

(
∂f

∂z
(x, ϕ(x, α), ϕ′x(x, α))

)
∂

∂α
ϕ(x, α)dx

On obtient du fait que ϕ(a, α) = y(A), ϕ(b, α) = y(B) que le terme entre cro-
chets est nul, car les dérivées de ϕ évaluées en a et b sont nulles. Donc reste en
faisant α = 0∫ b

a

[
∂f

∂y
(x, y(x), y′(x)) − d

dx

∂f

∂z
(x, y(x), y′(x))

]
∂ϕ

∂α |α=0
dx = 0

Posons η(x) = ∂ϕ
∂α |α=0

, c’est en fait une fonction qui peut être choisie de manière
arbitraire, par exemple prendre

ϕ(x, α) = y(x) + αη(x)

Donc la fonction sous le signe somme doit être identiquement nulle, et on obtient
à la fin la condition nécessaire pour avoir un minimum

∂f

∂y
(x, y(x), y′(x)) − d

dx

∂f

∂z
(x, y(x), y′(x)) = 0

Si on developpe la dérivée partielle en x, cela donne une équation différentielle
du second ordre de solution y(x), dite de Euler-Lagrange :
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4.5. CALCUL DES VARIATIONS 111

∂f

∂y
− ∂2f

∂x∂z
− ∂2f

∂y∂z
y′ − ∂2f

∂2z
y′′ = 0.

Cette équation est simplement une condition nécessaire. Dans beaucoup de cas
heureusemnet, f ne dépend pas de x, c’est à dire f = f(y, z). Alors par un calcul
simple de dérivée, on note que l’équation de dessus, jointe à f ′x = 0, équivaut à
l’équation bien plus simple

d

dx

[
y′
∂f

∂z
− f(y, y′)

]
= 0

donc

y′
∂f

∂z
(y, y′)− f(y, y′) = cte.

qui reste une équation du premier ordre (compliquée !).

Exemples 4.5.2. 1) f =
√

1 + z2. L’équation d’Euler-Lagrange devient

d

dx
(
∂f

∂z
) = 0 =⇒ y′√

1 + y′2
= cte

c’est à dire y′ = cte, donc y(x) = cx+ d. C’est le résultat de la section 1.

2) Le brachistochrone, ou revoilà la cyclöıde f =
√

1+z2

y . On obtient dans ce
cas l’équation différentielle

y′ =

√
2C − y
y

.

pour une constante C. Pour avoir la solution, on fait un changement de fonction

y = C(1− cos θ)

L’équation devient

Cθ′ sin θ =

√
1 + cos θ
1− cos θ

=

√
cos2( θ2 )
sin2( θ2 )

soit 2Cθ′ sin θ
2 cos θ2 = cos θ2

sin θ
2

, finalement

θ′(x) =
1

2 sin2 θ
2

qu’on peut interpréter comme

dx

dθ
= 2C sin2 θ

2

La solution est x(θ) = C(θ − sin θ). Cela joint à y = C(1 − cos θ), montre que
la solution est un arc de cyclöıde.
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