
8 lebxz - 4 itpi`2011 hqebe`a 31 htyn:if` ,ixehwe dy F ,R3a 'wpet f.1
df = W∇f .2

dWf = φ∇×F .3
dφF = ρ∇·F dnbe:R3a 1-form ly zipevigd zxfbpd z` aygl yi
xydx+ zdy + yzdz.F =
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 xy`k WF z` miaygn xnelk
d (xydx + zdy + yzdz) = d (xy) ∧ dx+ d (z) ∧ dy + d (yz) ∧ dz

= (D1xydx+D2xydy +D3xydz) ∧ dx

+ (D1zdx+D2zdy +D3zdz) ∧ dy
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= xdy ∧ dx+ dz ∧ dy + zdy ∧ dz

= −xdx ∧ dy − dy ∧ dz + zdy ∧ dz

= −xdx ∧ dy + (z − 1) dy ∧ dz mipnqn ep` xy`k
Di =
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∂xi :`ad ote`a aezkl xyt` 2-form lky oeeik
φG = G1dy ∧ dz −G2dx ∧ dz +G3dx ∧ dy
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.(mikx izya jixvy dn z` epayig) .htynd iv ipyn wia xehwe eze` z` eplaiw oklelibxz:`ad 2-form ly divxbhpi` dyrp
ϕ = x (dy ∧ dz)− y2 (dz ∧ dz) + z3 (dz ∧ dy):i"r dpezpd Ca diaew ly zthrnd lrn

0 ≤ x, y, z ≤ a > 0 oexzt
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î ĵ k̂
∂
∂x

∂
∂y

∂
∂z

P Q 0

∣

∣

∣

∣

∣

∣

=

(

∂Q

∂x
−

∂P

∂y

)

k̂

3



ˆ

C

−→
F d−→r =

¨

S

−→
∇ ×

−→
F · n̂ds

=

¨

S

−→
∇ ×

−→
F k̂ds

=

¨

S

(

∂Q

∂x
−

∂P

∂y

)

k̂ · k̂ds

=

¨

S

(

∂Q

∂x
−

∂P

∂y

)

ds qe`b htyn
‹

S

−→
F ds =

˚

V

−→
∇ ×

−→
F dxdydz.S jeza `elkd inin zlz megz V ,F ∈ C1 xy`k.ueg itlk `ed ds ly oeeikdlibxz:ghyn oezp b > 0 lkl

Sb =

{

(x, y, z) |
x2 + y2 + z2

b
= 1

z ≥ 0

} ok enk
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