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lg_;_‘i The Drvergerce Theorem

The 'D\verﬂem Thesrer. Lt S bhe a clesed region with Ppositie (ou’maré)
orientatibn, and let E be e Sold vemion enclied by S. let F boe

o vechy fvz\d whese omprent funchiys  have Gontiiaus  partel dertatives
On on open rot)ton Coh"d\h\l’% E. Then

it -us NE e av
S £

In s sivaten, the flux of F acrss the boumhhj ,Su.(face of E
w equl A the dwergene of T oover E.

M \k_ﬁ{\j Thet the ’bwerﬁencc Teeem U true ’]be
Floy = <{x?, -y, 2],

E v mSo\w\Cvj\‘md-er ‘jl* 2°<¢9q, osx¢2.
Solutton  We -F\rs& Corpute SSS 3 dS & rectly.

s, Le+ S, he +ha pact o.\? Yre Culﬁdbr in the x<2 plane,
v S, e  part of the cyinder in He x=0 plant.
¥ Sq +the alerel Su«f.«. a."+21 =QqQ.
é Sy

S, b othe Ak yT+2¥49, x=7 Wit unit rormel vechr §:<1,0,07,
Onr S., -‘E: = ¢ th‘ja 7. T»\LLS

fi F-dS - J6-rs,‘_':"ﬁ d§ = H;“-l dS = Y43y = 36w

Sy b ot disk yr+R2 29, =0 wih Wt vormel fi=<51,0,07 and
here Tf=(0,'3,%7. So

ffszﬁ.d§ = ff&?-ﬁdg = ffszo dS =o.

\Ne fparamehﬁ:c S; \’\J ?(X,B)""()(,:&COSQ, 2sm9 7. Then
Y x To =<1,0,09 ¥ <0, -38388,3¢586 Y =<0, ~3¢e58,-3 5082 Note Hwt
+ gwe 33 the pusthive orvientrlion, we need T USe H=-(XxTe).
Also, F(Fe)) = <2, -3ceso, 35107, so
j i 2 pm
W, ©-a3 = JLE--Goxrayah= L1 (0-90st0 +95m0) dods
.

-9[, ax [, cos2040
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Thus ﬂsﬁ-c\§ = 3mt O+ O = 36T
On the cother hand, d'\u-‘:-‘ Ix -1 +| = 2y, 5o

yg dvF 4V - \”‘ [f: Lx dx] dh

¥ eq

S | TR

yip'eq

= 4. w(%) = 3,
Revark The above example sShews dhat He d\verynce Fhescer

Con be much more e,HL:cm for Computtvy the flu af'f—‘au-oss
S when S AQLg__S_c_o\ Sur-faf.e.

Example®. va»spxk He \h*tgrel “gﬁd§ where

E(x,\j, 2) = *‘31: \5’-' ¥, x®42% ), Su e sphere with radius 2,
Cenler e ov\3m-

gplm.’f’r‘s fea\\g simptle tv conpuie ‘nple iw\cﬁrslx insphenuf
coovds, So IS \'\elff»\ v use the 'Di\m'jw Thee  here. Now,

AuF = 5xF 13 +33% 5, i dNersgnce Thn Says
‘@ .43 = S” ?D(Xt'\'\f 22 )4V
E

- L“J':‘ s[,l 3 " -p*sind dpdb dv.

=3[ Tanyde e [ e dp

Ay
Dxample 3 Evaluate “Sg‘dg,« wWhere ?(x;jﬁﬁ( X‘-Hj‘, XY+ 292, X\3-227
and S u e Surfae of the sold boundal by the cyhmder x*1y™Yy
ond the olanes " 2=x-2Z ond 2°0.
Solulton

z Since 42, we have -8€ 2 <0, WQ” use
Yy the 'D\\rerne,m Thm.

div F= 2x ax+22 -22 =%
Thus, \0\) the U Thw,
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Sg é .STS d\\lF av \t\\(’ Cor Vet ua\mdncc.l Cooxd S.

€ =10, 23\1 é-?.‘%to 0Sr ¢2, 0£6% 2n§
Se  the \n+€3ra\ oooe  hecomes

3)( dV = [ f J\ GrcoSOde‘tdrdB

E
f:“i 3r3Cos 0 * by? Cose) dr 46
o
= [T (1cs® + b cos) dO
i A 1
S!!I\\M%
To  compuie j;f'\;'i‘-aﬁ' we Can de this by

Dieecly:  fF- a3 < fLF 5 dS (7 = unt noomal)

'?Otrme’“'\'t\tj S ‘03 T, with (U,WETD, this becomes
fl8-d5 = [, 7 (ux?)) dh

" T Sy cdoed, we can uwse the dwergene dhm:
[l;7-d8 = IS5 awFdV E oxiel byS

"Tf Su boundel by o gimpe Cloed cune C, tren
0 con®- a8 - § #at

To  compule S F df,we can de ts by

‘SZ? =W Conservative .Y.'\a SE such Yhat T = v-g Yhen
evluete  ak *um‘ml erd mifiel povrts (Hudamw Tha).

"I Cy not closad,
[ #at- 7 Blun-rwo
“TL C b (losed, then we Can use Greens () o Sty (R3)
£ Pax eogy - I (38 -2) gh
[ §-af - Q ewl F -dS.
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