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←− L2 +Q/2` T�b pQi`2 MmKû`Q /Ƕûim/B�Mi
+B@+QMi`2X 1+`Bp2x pQi`2 MQK 2i ;`QmT2 /�Mb H�
+�b2 +B@/2bbQmbX
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kyR3@Z*Jk
SQm` mM2 [m2biBQM- THmbB2m`b `ûTQMb2b bQMi TQbbB#H2bX

Zm2biBQM R UjX8 TibV PM +QMbB/ĕ`2 H� +Qm`#2 T�`�Kûi`û2 TQH�B`2 r(θ) = +Qb(θ)X S�`KB H2b
�{`K�iBQMb bmBp�Mi2b- H2b[m2HH2b bQMi p`�B2b \

� G2 i`�+2` /2 H� +Qm`#2 2bi Q#i2Mm 2M T`2M�Mi θ ∈ [−π;π]X

" G� +Qm`#2 �/K2i mM2 bvKûi`B2 /Ƕ�t2 (Oy)X

* G� +Qm`#2 �/K2i mM2 i�M;2Mi2 p2`iB+�H2 2M θ = π/2X

. G� +Qm`#2 2bi 2MiBĕ`2K2Mi +QMi2Mm2 /�Mb H2 /2KB@TH�M y ≥ 0X
1 G� +Qm`#2 �/K2i �m KQBMb mM TQBMi bBM;mHB2`X

Zm2biBQM k U9X8 TibV PM +QMbB/ĕ`2 H� +Qm`#2 T�`�Kûi`û2 TQH�B`2 r(θ) = 1/θX S�`KB H2b
�{`K�iBQMb bmBp�Mi2b- H2b[m2HH2b bQMi p`�B2b \

� G� +Qm`#2 2bi 2MiBĕ`2K2Mi +QMi2Mm2 /�Mb H2 /2KB@TH�M y ≥ 0X
" G2 i`�+2` /2 H� +Qm`#2 2bi Q#i2Mm 2M T`2M�Mi θ ∈ [0; +∞[X

* G� +Qm`#2 �/K2i TQm` �bvKTiQi2 H� /`QBi2 /Ƕû[m�iBQM y = 0X
. G� +Qm`#2 �/K2i mM2 bvKûi`B2 /Ƕ�t2 (Oy)X

1 G� +Qm`#2 M2 +?�M;2 T�b /2 +QMp2tBiû TQm` θ ∈ [0; +∞[X

6 G� +Qm`#2 i2M/ 2M bTB`�H�Mi p2`b H2 TQBMi (0, 0)X

Zm2biBQM j Uk TibV
S�`KB H2b BMiû;`�H2b bmBp�Mi2b- H2b[m2HH2b +Q``2bTQM/2Mi ¨ mM2 HQM;m2m` /Ƕ�`+ \

�
∫ t1

t0

√

(x′(t))2 + (y′(t))2dt

"
∫ t1

t0
((x(t))2 + (y(t))2)dt

*
∫ θ1

θ0

√

(r′(θ))2 + (r(θ))2dθ

.
∫ t1

t0
(x′(t) + y′(t))dt

1
∫ t1

t0

√

x′(t) + y′(t)dt

Zm2biBQM 9 Ud TibV PM +QMbB/ĕ`2 H� +Qm`#2 T�`�Kûi`û2 f(t) = (x(t), y(t)) = (t · bBM(t), t4)X
S�`KB H2b �{`K�iBQMb bmBp�Mi2b- H2b[m2HH2b bQMi p`�B2b \

� f �/K2i mM2 i�M;2Mi2 ?Q`BxQMi�H2 �m TQBMi t = 0X
" G2 TQBMi t = 0 2bi mM TQBMi `û;mHB2`X
* G2 TQBMi t = 0 2bi mM TQBMi /2 `2#`Qmbb2K2MiX
. SQm` iQmi 2MiB2` k- f �/K2i mM TQBMi bBM;mHB2` 2M t = kπX
1 G2 TQBMi t = π 2bi mM TQBMi /ǶBM~2tBQMX

Zm2biBQM 8 Uj TibV
SQm` H� +Qm`#2 T�`�Kûi`B[m2 (x(t), y(t)) = (HM t, t2) Ut > 0V- [m2H 2bi H2 `2Tĕ`2 /2 6`ûM2i \

� T⃗ = 1√
1+4t4

(1, 2t2) 2i N⃗ = 1√
1+4t4

(−2t2, 1)

" T⃗ = ( 1
t
, 2t) 2i N⃗ = (2t,− 1

t
)

* T⃗ = (−2t, 1
t
) 2i N⃗ = ( 1

t
, 2t)

. T⃗ = 1√
1+4t4

( 1
t
, 2t) 2i N⃗ = 1√

1+4t4
(−2t, 1

t
)


