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4 il`xbhpi`e il`ivpxtic oeayga dpiga
oeqlxiv qixea ’text :dxend

.zery 3 :dpigad jyn
.iyi` mekiq sca ynzydl xzen
.ze`ad zel`yd 4 jezn 3 exga

!dglvda

1 dl`y

=35
lxbhpi`d z` e`vn∫∫

x>0,y>0,x2+y2<1
xa−1yb−1 dxdy

(.aly lk zn`l jixv) . a, b ∈ (0,∞) xear

2 dl`y

=40
i"r G = R2 \ ([−1, 1]×{0}) megza zxcbend ω = f dx+ g dy zipaz-cga opeazp

,
x+ iy − 1

x+ iy + 1
= reiθ xear

{
f(x, y) = θ,

g(x, y) = log r

.−π < θ < π , 0 < r <∞

A(−1,0) C(1,0)

B(x,y)
θ = ± 6 ABC
r = |BC|

|AB|

d`ad γa,b d`leld xear (`)

(−a,−b) (a,−b)

(a,b)(−a,b)

ik egiked (lbrn i`vg ipye mixyi mirhw ipy)

b→ 0 + xy`k

∫
γa,b

ω → −4π
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. a ∈ (1,∞) lkl

.lxbhpi`d z` `evnl jxev oi` :fnx

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ik egiked (a)∫
γa,b

ω = −4π

. b > 0 , a ∈ (1,∞) lkl

.df z` gikedl jxev oi` .Cauchy-Riemann itl ∂g
∂x = ∂f

∂y :fnx

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

lkl 0 aiaq γ ly (winding number) lezitd xtqnl deey −1
2

∫
γ ω ik egiked (b)

.G megza γ d`lel

3 dl`y
=35

i"r xcbend G = R3 \ {0} megza F : G→ R3 ixehwe dcy ik dzika epcnl

F (x) =
x

|x|3

.U(x) = 1
|x| xy`k F = −∇U -e divF = 0 (G megza) miiwn

dcyl zeni`znd ω2 zipazd-ec z`e ω1 zipazd-cg z` yxetna eazk (`)

zeipaz ly dtyl "F = −∇U " ," divF = 0 " zecaerd z` enbxze ,F ixehwed

.zeil`ivpxtic

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(.egiked) ?zwiecn ω2 m`d ?dxebq ω2 m`d ?zwiecn ω1 m`d ?dxebq ω1 m`d (a)

.dxitq lr ω2 ly lxbhpi`d lr eayg :fnx

4 dl`y
=35

:egiked . x0 ∈M -e , n < N ,zicnn- n drixi M ⊂ RN idz

f` f ∈ C1(RN ) divwpet ly M -a zinewn oeviw zcewp `id x0 m` (`)

∀h ∈ Tx0M (Df)x0h = 0 .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

j` f ly M -a zinewn oeviw zcewp `id x0 -y jk f ∈ C1(RN ) zniiw (a)

. (Df)x0 6= 0
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