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4 ilxbhpi`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

zexitqae G = {(x1, . . . , xn) : x1 > 0} ⊂ Rn dgezt dveawa opeazp

:egiked .Mr = {(x1, . . . , xn) : (x1 − r)2 + x22 + · · ·+ x2n = r2} ⊂ Rn

(`)∫ ∞
0

dr

∫
Mr∩G

f =

∫
G
f(x)

|x|2

2x21
dx

.(G jeza) ihwtnew jnez zlra f : G→ R dtivx divwpet lkl
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(a)∫
G

1

x1
f
( |x|2

2x1

)
dx =

2πn/2

Γ(n/2)

∫ ∞
0

rn−2f(r)dr

(.mixcazn ile` ,miizin` `l milxbhpi`d) . f : (0,∞)→ [0,∞) dtivx divwpet lkl

2 dl`y
=35

. t lkl |γ′(t)| = 1 -e |γ(t)| > 0 -y jk γ ∈ C1
(
[a, b]→ R2

)
idz

i"r ψ : (a, b)× (0, 1)→ R3 xicbpe γ(t) =
(
γ1(t), γ2(t)

)
onqp

ψ(t, u) =

γ1(t) cosu− γ2(t) sinu
γ1(t) sinu+ γ2(t) cosu

u

 .

:egiked

ly dtn `id ψ ;R3 -a zicnn-2 drixi `id M = ψ
(
(a, b)× (0, 1)

)
dveawd (`)

`ed (llkend) o`iaewride ;M

Jψ(t, u) =
√

1 + 〈γ(t), γ′(t)〉2 ≤ 1 + |〈γ(t), γ′(t)〉| .
. (γ1γ

′
1 + γ2γ

′
2)2 + (γ1γ

′
2 − γ2γ′1)2 = (γ21 + γ22)(γ′21 + γ′22 ) :fnx
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miiwn M ghynd ly S ghyd (a)

S ≤ L+ V

1
2 | · |

2 divwpetd ly zepzydd `id V -e , γ(a, b) dnewrd ly jxe`d `ed L xy`k

,xnelk ,z`fd dnewra

V =

∫ b

a

∣∣∣ d

dt

1

2
|γ(t)|2

∣∣∣dt .
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. V = 0 m` wxe m` miiwzn S = L+ V oeieeyd (b)

3 dl`y
=35

miiwn F ∈ C1(R3 → R3) ixehwe dcy ik gipp

∀x, y, z |zF (x, y, z)| ≤ 1 ;

divF (x, y, z) = O
( 1

(x2 + y2 + z2)0.6

)
(x2 + y2 + z2 →∞) .

ililbd ghynd jxc F ly shya opeazp (`)

x2 + y2 = 1 , |z| < C .

.C → +∞ xy`k qpkzn shyd ik egiked
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:ililbd ghynd ly ivg jxc F ly shya opeazp (a)

x2 + y2 = 1 , |z| < C , y > 0 .

.zicbp dnbec e`vn .C → +∞ xy`k xcazn shyd ik okzi

4 dl`y
=30

i"r ψ : R→ R2 xicbp

ψ(t) =
( t

1 + t4
,

t3

1 + t4

)
.

:ekixtd e` egiked

;M ly dtn z`f (R, ψ) -e ,drixi `id M = ψ(R) dveawd (`)
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. (0, 0) ly daiaqa M ly dtn zniiw (a)
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