
 

ProofofThm10 3 dial case

Only the part remains to be proved

Byassumption F Mi Nj LI satisfies the system

of efts in the Cor to them9 that is

21 21 25
Hence TxF 0

Let C be a simple closed curve is a simply connected

region D Then C can be defamed to a point

inside D The process of deformation gives an oriented

surface SCD suchthat the boundary 25 of

equalsC

By Stokes Thm

1 F di S xF ndr o since TXF 0

Then Thm9 F is conservative



Summary

n 2 n 3

Tangentialfam of Green'sThm Stokes'Thm

Fdr jxF kdA Fdr jxF hdr
aR C as C

Normalfam of Green'sThm DivergenceThm nexttopic

finds
f t.fda.SSF.ndo SJJ.edu

In D
CIR

flux by definition it is the flux I is the outward wit
outward unit normal ofthecare normal to thesurface encloses

C in the plane a solid region D



Thm13 DivergenceTheorem

Let F be a C vectorfield on v71R1
no boundary

S be a piecewise smooth oriented closed surface

enclosing a solid region D E S

Let it be the outward pointing unit normal vectorfield on S
Then

5 F ñdr dividv Fdv
S D D

eg64 Verify DivergenceTherefor É xityitzka

F XIty Zk xy t

a

x y z a azo

surface 2 dive sphere ofradius a centered at 0,003

D solid ball bounded by S

Solu At X Y Z ES

ñ Xity zk
X y zz

la Xity zp
is theoutward
pointingunitnormal

F Ndr fixity zh fixity zh do a do



4Ta check

Ontheotherhand

divF F F i k xityj zk

2 3

Sffdividv 35 dv 3 4593 4 93

Fondo

eg65 É Xsingi ooy z j zk 0,0 1

Compute outwardflux of F across

the boundary 2T of
x y 0

They ER 5 b ago

tetrahedron

Solu divF J F xsing y asytz zlz
27 check

DivergenceThm

Finds SfdivFdv f'S zzdzdydx.it check



eg66 let S So be 2 surfaces with common boundary

come d such that S Use fams a closedsurface
enclosing a solid region D without hole

Suppee it is theoutward unit naval

of the boundaryof solid region D

Then the orientations of C with

respect to 51,5 and a ñ

are opposite since is of S S are opposite

Find S div JF dV

where F is a C vectorfield on D

Soh FxF Ndr S F di anticlockwiselywrtlsi.nl

SF anti clockwiselywrt Sh

SJ.LT ndo

S J F oñdr 0 see eg6 c forexplicitexample
SUSz

DivergenceThm 55,5dir TxF dv Sf ExF Ndr 0

3,032



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


