>

Cobweb (diagramme en toile d'arraignée)

Toile d’araignée de dynamique logistique avec r =1

> A H AR SRS S S
Conditions initiales f£f,x0

restart: N:=10:t0:=0:x0:=0.5:
Digits:=4:t1l:=3: h:=(t1-t0)/N:
HHHHHRHAHARHRF RS H A

£f:=Y*(1-Y) :G:=£-Y:
HHHAHAHAHHRHRH AR R R G H SRR B F AR AR B RH SRR B RS
#HHHH#HH

X := array(l..N+1):
nn := array(l..N+1):
t := array(l..N+1):
Y(1) :=x0: T(1) :=t0:
nn[l]:=0:
t[1]:=T(1):
x[1]:=¥(1):

fn:=eval (G, [T=T[1],Y¥=T(1)]):

for n from 1 to N do

T(n+l) := T(n)+h; fn:=eval (G,
[Y=Y(n) ,T=T(n)]);

Y(n+l) :=eval (£, [¥Y=Y(n),T=T(n)]);
t[n+l] :=T(n+1);

x[n+l] :=¥Y(n+1);

nn[n+l] :=n;

end do:




HHHHHAHAHRAHRHRHHRFRBRAHRFRRHRFR B R HRH RS
#iHHH#H##
with (plots) :
pointsx:=[seq([nn[n],x[n]],n=1. .N+1)]:
Rl:=plot (pointsx, style=point,
labels=["n", "x"],
legend="calcul numérique de x[n]"):
R2:=plot (pointsx, color=blue,
labels=["n", "x"],

style=line, thickness=2,
title="Comportement
de solutions'", scaling=unconstrained) :
HHHHHAHAHAHHRFRBHRH R R HRFRBEAHRH RS A
with (plottools):
F:=plot ([£f,Y], ¥=-.2..1.2,
title="diagramme en toile d'arraignée

f(x)=x(1-x), x0 = 1/2",

style=[1line], color=[black, blue, red,
magenta, green],
labels=[Y,"£f"]):
EEr s EE ARSI ARSI SRS SRS ST L L
HHdHH#HHA#H
Al := arrow([Y(1l),0], wvector([0,Y¥Y(2)]),
.005, .02, .1,
color=red) :
A2:=arrow([Y(1l),Y(2)],
vector ([Y¥(2)-¥Y(1),0]), .005, .02, .1,
color=blue) :



A3 := arrow([Y¥(2),Y(2)],
vector ([0,Y(3)-¥(2)]), .005, .02, .1,
color=red) :
#A4 :=arrow ([Y(2),Y(3)],
vector ([Y¥(3)-Y(2),0]), .005, .02,
.1, color=blue) :
EEEEEEE ARSI S EE L
A5:=seq(PLOT (arrow ([Y (i) ,¥Y (1) ],
vector ([0,Y(i+1)-Y(1)]),
.005, .02, .1, color=red)),i=2..N-1):
A6:=seq(PLOT (arrow ([Y (i) ,Y (i+1) ],
vector ([Y(i+1l)-Y(i),0]),
.005, .02, .1, color=blue)),i=2..N-1):
plots[display] (F,
Al,A2,A3, A5,A6);
print ("Les valeurs de [n, x_n]=",
pointsx, "points fixes=",6 solve(f=Y));
display (R1,R2);

> H#iH#H#HHHHARHHHSARRUHSHARUH SSRGS SSRRH



diagramme en toile d'arraignée

f(xX)=x(1-x), x0 =112
124

0.8

0.4

0.2

02 1 o2 o4 o6 08 1~ 12
| Y
021

"Les valeurs de [n, x_n]=",[[0,0.5],[1,0.25], [2, 0.1875],
[3,0.1523], [4,0.12911], [5,0.1124], [ 6, 0.09977 ],
[7,0.08981], [8, 0.08175], [9, 0.07506], [ 10, 0.069421],

"points fixes=", 0, 0




Comportement

de solutions

0.51

0.4

0.31

0.2

0.11

oooooo

calcul numérique de x[n]

Curve 2

Cobweb (diagramme en toile d'arraignée)

' Toile d’araignée de dynamique logistique avec r =3/2

> RS SRR RS

Conditions initiales f,x0
restart: N:=10:t0:=0:x0:=0.2:
Digits:=4:t1:=3: h:=(t1-t0) /N:
HAHHHARHHHHSRA RS HHER#H
£:=(3/2) *Y* (1-Y) :G:=£f-Y:




vector ([Y(i+1)-Y(i),0]),
.005, .02, .1, color=blue)),i=2..N-1):
plots[display] (F,

Al,A2,A3, A5,A6);

print ("Les valeurs de [n, x_n]=",
pointsx, "points fixes=",solve (f=Y));
display (R1,R2);

diagramme en toile d'arraignée

f(x)=1.5x(1-x), X0 = 0.2

1.2

0.8+

0.4

0.2

02 ' 02 04 06 o8

-0.21




"Les valeurs de [n, x_n]=",[[0,0.2],[1, 0.2400], [2, 0.2736],
[3,0.2980], [4, 0.3138], [5, 0.3230], [6, 0.3280], [7, 0.3306],

1
[8,0.3320], [9, 0.3327], [ 10, 0.3330] ], "points fixes=", 0, 5

Comportement

de solutions

0.2
03
0.28
0.26-
0.24-
022

0.2

oooooo

calcul numérique de x[n]

Curve 2

> HHHEHHE R
Cobweb (diagramme en toile d'arraignée)




diagramme en toile d'arraignée

fOO)=(5/2)x(1-x), x0 = 0.1
1'2_,

0.8

0.4- /‘
| b

0.2

02 7 02 04 06 08
0.2- Y

04

o

"Les valeurs de [n, x_n]=", [[0, 0.1], [1, 0.22501], [ 2, 0.4360],
[3,0.6148], [4, 0.59201], [5, 0.6038], [6, 0.5980], [7, 0.6010],

3
[8,0.5995], [9, 0.6002], [ 10, 0.6000]], "points fixes=", 0, g



Comportement

de solutions

0.6*_
0.5-:
0.4-
0.3:

0.2

0.11

aaaaaa

calcul numérique de x[n]

Curve 2

> HHHHHHHHHHHHHH
Cobweb (diagramme en toile d'arraignée)

Toile d’araign’ee de dynamique logistique avec r =5/2

> HAHHHHHAHHAHARH ARG AF B RS SRS AR H AR FHR G

Conditions initiales f,x0
restart: N:=10:t0:=0:x0:=0.5:




diagramme en toile d'arraignée

fOO)=(5/2)x(1-x), x0 = 0.5
1'2_,

0.8

0.4

0.2

02 7 02 04 06 08
0.2- Y

04

o

"Les valeurs de [n, x_n]=", [[0, 0.5],[1, 0.6250], [2, 0.5860 ],
[3, 0.6065], [4, 0.5968], [5, 0.6015], [6, 0.5992], [7, 0.6005 ],

3
[8,0.5998], [9, 0.6000], [ 10, 0.6000]], "points fixes=", 0, g



Comportement

de solutions

0.62-

0.6{
0.58+
0.56{
0.54+

0.52+

0.5

oooooo

calcul numérique de x[n]

Curve 2

> HARHAFHAFHAHARHARFRRFARF RS RAH AR H AR FH A
RIS EEEEEEEE

Cobweb (diagramme en toile d'arraignée)

' Toile d’araign’ee de dynamique logistique avec r =2.8

> HAHHHHHAHHAHARH ARG AF B RS HAH AR H AR FHRHH

Conditions initiales f,x0




diagramme en toile d'arraignée

f(x)=2.8x(1-x), X0 = 0.8

0.81

4

0.6+

0.4

0.2

0.2+

"Les valeurs de [n, x_n]=", [[0,0.9],[1, 0.252], [2, 0.5278 ],
[3,0.69781], [4,0.59051], [5, 0.6770], [6,0.6124], [7, 0.6647],
[8,0.62411],[9, 0.65691], [ 10, 0.6311]], "points fixes=", 0.,
0.6429



Comportement

de solutions

0.91
u&
a#
061
a$
u{

0.31

aaaaaa

calcul numérique de x[n]

Cobweb (diagramme en toile d'arraignée)

Toile d’araignée de dynamique logistique avec r =3,1
la suite oscille, pour n assez grand, entre deux valeurs

> REHEEEEEE R RS AR S S

Conditions initiales £, x0




diagramme en toile d'arraignée

f(x)=3.1*x(1x), x0 = 0.1

1.2

0.8+

0.4+

0.2

02 — 02 0.4 0.6 0.8 1 12

-0.4+

-0.6

"Les valeurs de [n, x_n]=", [[0,0.1],[1, 0.279], [2, 0.6237],
[3,0.72761, [4,0.6144 ], [5, 0.7344 ], [ 6, 0.6048 ], [ 7, 0.7409],
[8,0.59521],[9, 0.74681, [ 10, 0.5862] ], "points fixes=", 0.,
0.6774



Comportement

de solutions
0_7{
0_6-:
0_5{
0_4{
0_3-:

0.2

0.11

aaaaaa

calcul numérique de x[n]

Curve 2

> HHHHHHHHHHHHHH
Cobweb (diagramme en toile d'arraignée)

Toile d’araignée de dynamique logistique avec r =3,6 :
la suite oscille, pour n assez grand, entre quatre
valeurs

> BEHEEEEEE R RS RS S




diagramme en toile d'arraignée

f(x)=3,6x(1-x), X0 = 0.1

0.5 -

02 0.2 0.4 0.6 0.8 1 12

-0.51

"Les valeurs de [n, x_n]=", [[0, 0.1],[1, 0.324], [2, 0.7884 ],
[3,0.6005], [4,0.8636], [5,0.42411],[6,0.87911], [7, 0.3827],

8,0.85031],[9, 0.4583],[10,0.8939], [11, 0.3414 ],

12, 0.8093], [ 13, 0.5555], [ 14, 0.8888 ], [ 15, 0.3558 ],

16,0.82511],[17,0.51951],[18, 0.89861], [ 19, 0.3280],

20, 0.79341, [21, 0.59001, [22, 0.8708], [ 23, 0.4050],

— p— p— p—



24, 0.8676], [25, 0.4136], [26, 0.8730], [27, 0.3992
28, 0.8633], [29, 0.4248], [30, 0.8795], [31, 0.3816
I,

| |
| ]
[32,0.8496], [ 33, 0.4601 ], [ 34, 0.8942], [ 35, 0.3406
| ]
| |

b
b

9

[
|
[
|

hd b — —

36, 0.80861, [37, 0.55731, [38, 0.8881], [39, 0.3578
40, 0.8273]], "points fixes=", 0., 0.7222

Comportement

9

de solutions

0.8+

0.6+

0.4+

0.2+

oooooo

calcul numérique de x[n]

Curve 2



Cobweb (diagramme en toile d'arraignée)

Toile d’araignée de dynamique logistique avec r =4 :

le comportement est chaotique si le coefficient de reproduction est
tres grand (r > 3, 750)

> HHHHFHAH AR
Conditions initiales f£f,x0

restart: N:=30:t0:=0:x0:=Pi/6.:
Digits:=5:t1l:=3: h:=(t1-t0)/N:
#HAHAHAHAH AR AR AR AR

£:=4*%Y* (1-Y) :G:=£-Y:
HHAHAHAHAHAHRHRHRFRFRBRBRBRBRBRBRBRBR B R HH
HHHHHH#H

X := array(l..N+1):
nn := array(l..N+1):
t := array(l..N+1):
Y(1) :=x0: T(1) :=t0:
nn[l]:=0:
t[1]:=T(1):
x[1]:=¥(1):

fn:=eval (G, [T=T[1],Y¥=T(1)]):

for n from 1 to N do

T(n+l) := T(n)+h; fn:=eval (G,
[Y=Y(n) ,T=T(n)]);

Y(n+l) :=eval (£, [¥=Y(n),T=T(n)]);
t[n+l] :=T(n+1);

x[n+l] :=¥Y(n+1);

nn[n+l] :=n;




diagramme en toile d'arraignée

f(x)=4x(1-x), x0 = pifé

0.51

\:I
|
=

02 02 0.4 06 0.8 12

-0.51

"Les valeurs de [n, x_n]=", [[0, 0.5235987758], [1, 0.99776],
[2,0.00894001], [3, 0.0354401, [4, 0.136741], [5, 0.47216],
6, 0.996881], [7,0.0124411], [8, 0.049144 ], [9, 0.18692 ],
10, 0.607921], [11, 0.953401, [12, 0.17771], [ 13, 0.58452],
14,0.971441, [15,0.11098 ], [ 16, 0.39465 ], [ 17, 0.95560 ],

|
|
|
[18,0.16972], [ 19, 0.56368 ], [ 20, 0.98376], [ 21, 0.063904 ],



[22,0.239281, [23, 0.72812], [24, 0.79184 ], [ 25, 0.65932 ],
[26, 0.89848 ], [27, 0.36486], [ 28, 0.92696 ], [ 29, 0.27082 ],

3
[30, 0.78992 1], "points fixes=", 0, Z

Comportement
de solutions
1,
0.8
0.6
X
0.4
0.2
0 ""5”"1|0""1|5""2|0' o ‘2‘5'”'3|0

oooooo

calcul numérique de x[n]

Curve 2





