
6 lebxz - 4 itpi`2011 hqebe`a 17htynd ly 4 sirq - mew lebxzn zxekfz:l nin zlza milewy 1-3 mitirq f` ,xyw heyt V megza F ∈ C1

−→
∇ ×

−→
F =

−→
0 :l nin eae

Qx − Py ≡ 0 libxz
F (x, y) =

(

2xexy + x2yexy
)

î+
(

x3exy + 2y
)

ĵ.l`ivphet `vn ,ok m` .xnyn F m`d weaoexzt
D = R

2.4 sirq itl weap okl xyw heyt megz edf
Qx = 3x2exy + x3yexy

Py = 2x2exy + x2exy + x3yexy

= 3x2exy + x3yexy okl
Qx − Py ≡ 0 .l`ivphet `vnp .xnyn dyd okl

f =

ˆ

x3exy + 2ydy

= x2exy + y2 + c (x)

fx = 2xexy + x2yexy + c
′

(x) = P

2xexy + x2yexy = 2xexy + x2yexy + c
′

(x)

c
′

(x) = 0

c (x) = c

1



:`ed l`ivphetd okl
f (x, y) = x2exy + y2 + c libxz

D = R
2\ {(1, 1) , (−1, −1)}

P (x, y) =
y − 1

(x− 1)
2
+ (y − 1)

2 +
x+ 1

(x+ 1)
2
+ (y + 1)

2

Q (x, y) =
1− x

(x− 1)
2
+ (y − 1)

2 +
y + 1

(x+ 1)
2
+ (y + 1)

2

F = (P, Q) :z` aygl yi
ˆ

γ

Pdx+Qdy :lbrnd `ed γ xy`k
x2 + y2 = 100.(zg` mrt ziy`xd z` siwn γ ,iaeig oeeika γ):onqp

P1 =
y − 1

(x− 1)
2
+ (y − 1)

2

P2 =
x+ 1

(x+ 1)
2
+ (y + 1)

2

Q1 =
1− x

(x− 1)2 + (y − 1)2

Q2 =
y + 1

(x+ 1)
2
+ (y + 1)

2

F1 = (P1, Q1)

F2 = (P2, Q2) :aygp
Py =

1

(x− 1)2 + (y − 1)2
−

(2y − 2) (y − 1)
(

(x− 1)
2
+ (y − 1)

2
)2 −

(2y + 2) (x+ 1)
(

(x+ 1)
2
+ (y + 1)

2
)2

Qx = −
1

(x− 1)2 + (y − 1)2
+

(2x− 2) (x− 1)
(

(x− 1)
2
+ (y − 1)

2
)2 −

(2y + 2) (x+ 1)
(

(x+ 1)
2
+ (y + 1)

2
)2

Qx − Py = 0

2



:megzd lr lkzqp

miiwzn df megzay eplaiw
Py −Qx = 0milbrnd C2e C1 xy`k ∂A = γ∪C1∪C2 if` ,∂Aa eztye Aa dfd megzd z` onqp.(−1, −1)e (1, 1) 'wpd aiaq miphwd:oixb htyn itl ,okl

ˆ

∂A

Pdx+Qdy =

¨

A

Qx − PydA = 0(dliqnl oinin megzde ,iaeigd oeeika C1, C2 z` migwel epgp`y oeeik) okl
ˆ

∂A

=

ˆ

γ

−

ˆ

C1

−

ˆ

C2 okl
ˆ

γ

=

ˆ

C1

+

ˆ

C2
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:xnyn dy F2y oeeik .eppevxk ohw ǫ qeixa milbrn od C1, C2

ˆ

C1

Pdx+Qdy =

ˆ

C1

P1dx+Q1dy +

ˆ

C1

P2dx+Q2dy

=

ˆ

C1

P1dx+Q1dy + 0

=

ˆ

(x−1)2+(y−1)2=ǫ2

(y − 1)dx + (1− x) dy

(x− 1)
2
+ (y − 1)

2

=

ˆ

(x−1)2+(y−1)2=ǫ2

(y − 1)dx + (1− x) dy

ǫ2

=
1

ǫ2

ˆ

(x−1)2+(y−1)2=ǫ2

(y − 1)dx+ (1− x) dy

=
1

ǫ2

¨

(x−1)2+(y−1)2≤ǫ2

(−1− 1) dxdy = −2π:mb miiwzn
ˆ

C2

P +Q =

ˆ

C2

P1 +Q1 +

ˆ

C2

P2 +Q2 = 0 :eplaiw f`
ˆ

γ

= −2π libxz
D =

{

(x, y) |
(x− 2)

2
+ y2 ≥ 1

(x+ 2)
2
+ y2 ≥ 1

}

P =
y

(x− 2)
2
+ y2

−
y

(x+ 2)
2
+ y2

Q =
2− x

(x− 2)2 + y2
+

x− 2

(x+ 2)2 + y2.l`ivphet xibdl ozip (y = 0 lrn) D ly oeilrd wlga ik e`xd .1.(x− 2)2 + y2 = 1 lbrnd aiaq idylk dliqn γ xy`k ´
γ
Pdx+Qdy ayg .2.Da xnyn epi` (P, Q) ik gked .3:megza xnyn (P, Q) m`d .4

{

(x, y) | x2 + y2 ≥ 25
}
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oexzt:wlgp ,mewd libxza enk .1
P1 =

y

(x− 2)
2
+ y2

P2 = −
y

(x+ 2)
2
+ y2

Q1 =
2− x

(x− 2)
2
+ y2

Q2 =
x− 2

(x+ 2)2 + y2 if`
f1 =

ˆ

P1dx =

ˆ

y

(x− 2)
2
+ y2

dx

=

ˆ 1
y

1 +
(

x−2
y

)2 dx = arctan

(

x− 2

y

)

+ h (y)

∂f1

∂y
= Q1

h
′

(y) = 0

h (y) = c okl
f1 = arctan

(

x− 2

y

)

+ cokl ,df dxwna c = 0 xgap
f1 = arctan

(

x− 2

y

):milawn epiid Q jx df z` miyer epiid m`
f1 =

ˆ

Q1dy = − arctan

(

y

x− 2

):l`ivphetd ly ipyd wlgd z` aygp
f2 =

ˆ

P2dx = − arctan

(

x+ 2

y

)

f2 =

ˆ

Q2dy = arctan

(

y

x+ 2

)
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mirei ep` okl ,y > 0 xnelk ,D ly oeilrd ivga l`ivphet `evnl epywazd:mdly dxbdd megz mr dira epl oi`y mil`ivphetd z` xgape y 6= 0y
f1 = arctan

(

x− 2

y

)

f2 = − arctan

(

x+ 2

y

)

f = arctan

(

x− 2

y

)

− arctan

(

x+ 2

y

) y lawp .2
ˆ

γ

=

ˆ

(x−2)2+y2=1 .aygl mileki ep` df z`e.xz`l dlri dyixb mi`ad mitirqd z`
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