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Stokes theorem



Moving on to the next example, suppose we have radial

coordinates
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Here ,
2 =

(0 , 1) x (0, 2π)

The boundly 202 is not nupped into 2S bijectively
We need some care when choosing the bowdy parametrization
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Switching the coordinates changes the orientation of the surface (direction

of unit normal) and the orientation of the boundary (direction of
the

tangent)

Wewhys walk can along bet and if some borly part is mapped
to 25

,
then this gives the orientation of the surface boundary

.



Example : Bowl

S = 3 = (3) xi + x = x3 ,

07x343

At height r2we draw a

circle of radius V.# How to parametrize ?
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We parametrize S via

e : = (0 , 2) x (0 , 2H)

:n -> IR3
,
(r, 8) # (rcosEUsing , r2)

The boundary corve is parametrized by

50y : 20 , 25) -> IR3
,

01 1200s8 ,
2 sinO , 4)

&

This is based on
the curve

I 2 : (0 . 24) -> /R? Or (2 , 0

in the parameter domain.
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We calculate

GrI(re) = (cost , sinO ,
zr)

Gog(rid) = C-rsinG ,
rose

, O)

Grett) x Go (v, ) = (- 2r2cos8 , -2rsinO , v

We can use Stokes' theorem with an example Vector field :

F(x
, x , x) = (xz

,
X3 , x , )

Hence
,

corlF(x ,, x , +3) = ( - 1
,
-

,
- 1)



ScoreEdo = ) E) . (8) ando

2

=2 (200 + esint) - v dodr

= 92g7r)dod = - 2 dr =
- Ph

Let's compare with the bounday integral

SEM = S
* F(E.H) · (502) '(t) It

C

goy = (2 cost, 2 sint , 4)

- 2 sin E
= gi)(20)dsin +G



= g - Using do =
- 4π

T

Half-angle formula

That verifies Stokes' theorem in this example.
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