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1. ,V_8"Y�:Y 10 !�# 50 !��
(a) O Γ ^Zp x2

a2
+

y2

b2
= 1(a, b > 0) r��b`y��!�,V ∫

Γ

xy ds.

(b) ΓSE; x2+y2+z2 = 1mB; x+y+z = 0/��pz���g|`4 Γ, ?Pt a^ua�,V ∫

Γ

dx+ y dy.

(c) Σ ^�g|`y�E; x2 + y2 + z2 = a2, ,V ∫

Σ

x2dσ.

(d) Σ ^ZE; x2

a2
+

y2

b2
+

z2

c2
= 1 �[
�,V*!

∫∫

Σ

dydz + y dzdx+ y2dxdy.

(e) ,V ∫

Γ

y dx + z dy + x dz, Cy Γ SB; x + y = 2 (E; x2 + y2 + z2 = 2(x+ y) /��pz��o�4I�UPt aS Γ �ua�
2. O v = (P,Q,R) ^a7Æ�"!73k�06eA�T�v<�

∇(∇ · v)−∇× (∇× v) = ∆v,Cy ∆v = (∆P,∆Q,∆R). (10 !)
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3. v<a7Æ v = ((2x+y+ z)yz, (x+2y+ z)zx, (x+y+2z)xy)SkRÆ��F�XWk�R&T�(10 !)

4. Or R
3 5-y$)H; Σ \�	Gn Ω, [�a n xa S �u
�&T u, v r Ω N3k�0�6eA�T�v< (a-d :Y 5 !�e Y 10 !�# 30 !)

(a)

∫∫∫

Ω

v∆u dxdydz = −

∫∫∫

Ω

∇u · ∇vdxdydz +

∫

Σ

v
∂u

∂n
dσ.

(b)

∫∫∫

Ω

(v∆u− u∆v)dxdydz =

∫

Σ

(

v
∂u

∂n
− u

∂v

∂n

)

dσ.

(c) u r Ω y9{ ∆u = 0��P� u ^ Ω N��(&T��D1��l Ω yKi.�	H; S k ∫

S

∂u

∂n
dσ = 0.

(d) M u ^ Ω N��(&T�s u r Ω >��wjXr Σ N�w℄gJ��
(e) M u ^ Ω N��(&T�(x0 , y0, z0) ∈ Ω◦, Br(x0, y0, z0) 
Qh (x0, y0, z0) ^E
�r > 0 ^�2�E�C�%r Ωy�sk

u(x0, y0, z0) =
1

4πr2

∫

∂Br(x0,y0,z0)

u(x, y, z)dσ.
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