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Zm2biBQM R (*Qm`#27Q`K22t�+i272`K22@ZR) Ue TibV S�`KB H2b �{`K�iBQMb bmBp�Mi2b-
H2b[m2HH2b bQMi iQmDQm`b p`�B2b \

� lM2 7Q`K2 2t�+i2 2bi 72`Kû2X
" aQBi γ mM �`+ /2 +v+HQś/2 U(x(t), y(t)) = (Rt−R bBM t, R−R +Qb t) TQm` t ∈ [0, 2π]- R > 0V 2i

ω = M(x, y)dx+N(x, y)dy mM2 7Q`K2 2t�+i2- �HQ`b
∫
γ ω =

∫ 2πR
0 M(t, 0)dtX

* lM2 7Q`K2 72`Kû2 2bi 2t�+i2X
. aQBi γ H2 +2`+H2 mMBiû U/�Mb H2 b2Mb i`B;QMQKûi`B[m2V 2i ω = xdx- �HQ`b

∫
γ ω = 0X

1 aQBi γ H2 +2`+H2 mMBiû U/�Mb H2 b2Mb i`B;QMQKûi`B[m2V 2i ω = xdy- �HQ`b
∫
γ ω = 0X

6 aQBi γ H2 +2`+H2 mMBiû U/�Mb H2 b2Mb i`B;QMQKûi`B[m2V 2i ω = M(x, y)dx+N(x, y)dy mM2 7Q`K2
/Bzû`2MiB2HH2 /û}MB2 2i `û;mHBĕ`2 bm` H2 /Bb[m2 B(0, 1)- �HQ`b

∫
γ ω =

∫∫
B(0,1)(∂xN−∂yM)dxdyX

Zm2biBQM k (*Qm`#2+�H+mH/�B`2@Zk) Uj TibV
aQBi γ mM H�+2i Q`B2Miû /�Mb H2 b2Mb i`B;QMQKûi`B[m2X S�`KB H2b +�H+mHb bmBp�Mib- H2b[m2Hb QMi TQm`
p�H2m` HǶ�B`2 bBimû2 ¨ HǶBMiû`B2m`2 /2 H� `û;BQM /ûHBKBiû2 T�` γ \

�
∫
γ xdy

" 1
2

∫
γ(xdy − ydx)

*
∫
γ ydx

.
∫
γ xydx

Zm2biBQM j (*Pl_"1PM+QMbB/2`2H�7Q`@Zj) U8 TibV PM +QMbB/ĕ`2 H� 7Q`K2 /Bzû`2MiB2HH2 ω =
x√

x2+y2
dx+ y√

x2+y2
dy /û}MB2 bm` R2 \{(0, 0)}X aQBi γ mM T�`�Kûi`�;2 /m +2`+H2 mMBiû /�Mb H2 b2Mb

i`B;QMQKûi`B[m2 /2 +H�bb2 C1X S�`KB H2b �{`K�iBQMb bmBp�Mi2b- H2b[m2HH2b bQMi p`�B2b \

� ω 2bi 72`Kû2 bm` R2 \ {(0, 0)}X
"

∫
γ ω = 0X

*
∫
γ ω = 2πX

. ω = dV �p2+ V (x, y) =
√

x2 + y2X

Zm2biBQM 9 (1.PPM+QMbB/2`2H2[m�iBQ@Z9) Ue TibV PM +QMbB/ĕ`2 HǶû[m�iBQM /Bzû`2MiB2HH2 (E) :
x′ − 3tx2 = 0X S�`KB H2b �bb2`iBQMb bmBp�Mi2b- +Q+?2` +2HH2b [mB bQMi p`�B2bX

� AH 2tBbi2 mM2 mMB[m2 7QM+iBQM x bQHmiBQM /2 (E) bm` mM BMi2`p�HH2 Qmp2`i +QMi2M�Mi 0 2i pû`B}�Mi
x(0) = 1X

" AH MǶ2tBbi2 [mǶmM2 b2mH2 bQHmiBQM bi�iBQMM�B`2 ;HQ#�H2X
* aB x(0) > 0- H� bQHmiBQM 2bi 7Q`+ûK2Mi /û}MB2 bm` RX
. aB x(0) < 0- H� bQHmiBQM 2bi 7Q`+ûK2Mi /û}MB2 bm` RX


