
 

Proof of Divergence 1hm

Same as Greens 1hm we'll prove only the caseof specialdomain

D which is of type I Il and I e

D Cxy t C1133 Cxy ER fix y EZE fix ys type I

Cxy t C1133 Cy CR2 g ly E EX Egests typeID

IHy t C1133 Cx CRz hex EYE hexes type

Z fix y
age type I domain

I I sexye

R c xg plane

eg special domains

I I l

l l

Andalso as in the proof of Green's Tbm

fa E Mit Njt LR
we'll prove 3 equalities in the following which combine



to give the divergence thin

Mi Ado 3 dv bytype I

NJ Ado 3 dv bytype It

i I

aI Ado
D

The proofs are similar we'll prove only the last one

LI ride S f3zIdv

By Fubini's Thm

RHS 3hzdv ft jY dz dxdy bytype

LHDtaxis LHy fix yD dxdy
oh

IZ fix y 52

For the LHS we note that
D g in horizontal

by definition of type I domain i I
1 fix y S

the boundary surface 5 In

of D can bewritten as R c xg plane



S S U SaU S3

where 3 graph off fCxy fixyD I E fix y
graphoffz fCxy fixyD I zffx.gs
a vertical surface which could beempty

between S e Sa

it t
E fffinaefffferes Ss empty

FHS Sgs LI ri do
Lk Tdr Lhiondo

t.toRdo

since 5 of a vertical surface is horizontal
hencehi A D

Now on the upper surface SE Iz fixing
the outwardnwmal A 5 upwards Cui the sense thatT.RO

Note that the parametrization



Cxy Fagg xityj fzcx.sk
has Tx I III

Fy It 35th
ad rjxry Iti It

we Ext
is upward

Hence A YffIfj a tee upwardnormal

and I A 1 then do
lFxXFgl t

M

Theatre LI.Tdr uxiy.fi yDepffpjylExTIdA

pfLCXM

fzcxyDdxd.ySiiuilarly
note that the outwardnormal and Clowersuface

is downward lie T.IS O we have by similar

calculation

D Etty where thighxityjtf I

I.hn 1
lFxxFg1

check



Heme Liando Lex y STANDDXdy

i LI I do fix y fix y Lexy fixyD dxdy

Ezdu

This completes theproof of the divergence them

Note Similar to Green'sThm the Divergence 1hm is also

hold for solidregion withfinitely manyholes

insides

afffidaffffe

out of and

5 Edu 2 E I do

for A outward normal wittoD



egLideal of proofof this kindof surface
y

i E a
cancel
eachother

wi
see ex 14 of 516.8 in Thomas

Calculus for an explicit
example HW10

Note Physical meaning of dir F 8 E in Rs

fluxdensity bythedivergence thou

The courage ofthetake home final is up to here

divergence tan

Including all materials ai the lecture notes
tutorial notes

HW assignments text book reference books

with emphasis on uathanalysispart zo ears


