
 

eg63 let F be a vectorfieldsuch that T É 8

and defined on a region containing the surface

with unit namal vector field ñ as in the figure
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The boundary C ofS has 2 components C C at the level

7 7 Z Ze respectively

If bothCa Cz orientedanti clockwisely withrespectto the

horizontal planes ie K
Then when d oriented anti clockwisely withrespect to the

surface normal ñ we have
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And Stokes Thm
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Compare thiswith Green's Thm on plane region with onehole
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Safar S É di check

airti clockwisely wrt plane nottheregionas asurface

ProofofThm10 3 din'l case

Only the part remains to be proved

By assumption F MitNJ LI satisfies thesystemof

efts in the cor to theTbm9 that is

31 If and I 3
Hence D F D

let d be a simple closed cave in a simply connected region D
Then C can be defamed to a point inside D

The process of defamation gives an oriented surface

SCD such that the boundaryof C



By Stokes Then

F dr SS IxF Ado o see IxÉ o

Then Thm9 F is conservative

Summary
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Tangentialform of Green'sThm StokesTbm
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Normalfam of Green'sThm DivergenceThm next topic
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flux by definition it is the flux A is the outward unit
outward unit normal ofthecare normal to thesurface S encloses

C in the plane a solid region D



Thm13 DivergenceTheorem

Let F be a Cl vectorfield in Rome R no boundary

S be a piecewise smooth oriented closedface
enclosing a solid region DER

Let it be the outward pointing unit normal vectorfield on

Then
SSE.ñdo JffdivÉdv Edu
S D D

eg64 Verify DivergenceTherefor É xityi zñ
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surface 2 devil sphere ofradius a centered at 0,000

solid ball bounded by S
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pointing unitnormal
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47193 check

Ontheotherhand
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Compute outwardflux of F across a

the boundary 2T of 0,40
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DivergenceThm
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eg66 let So be 2 surfaces with common boundary

curve C such that 5 Use fans a closedsurface
enclosing a solid region D without hole

Suppee it is theoutward unit naval

of the boundaryof solid region D

Then the orientation of C with

respect to 51 x ̅ and Sc ñ

are opposite since I of 5 are opposite

Find S div XF dV

where F is a C vectorfield on D
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Remark Theresult holds for any c vectorfield
defined on any D It is consistent with

Ext 7 PXE 0 C'rectafield

i e diw careE 0

Compare

curl grads 8 ie F Ff


