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Divergence Theorem
We. Prevfov\sl\/ derived another ersion

of Green* Theorem: j (FMs :f f(V'fg)du _
¢ J

There is an eXtension to 3D:

I [odn

- DIVERGENCE R
3=V THEORE/\/\ V Y)”OU'('Ward”

\_ _

e




EX Find the Fluy of E= =y2, 1y, X3
O\Afwa A Lhrou 35 the surfuce of the
Wnit Spheré.

HFHJS ”yV&JV
m%v%(f( ) ol




Ex Find fanC!S if 5'is the

Surfgee of H\e AOX Q‘X4/ O<>]<//
1424(,/

ad F=O0 v2 x2)

]

V\? axﬂLZ*Xﬁ?ng; K

”Fnés fﬁZJ@"O‘V j J 2+3x A2 dyd

20 )

12



j [123] Jx
j (16943 1) = jé—h{xa{x

fﬁfM =3(4-1): 3




Some commonly-used formulas resulting from
the Divergence Theorem
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Extension of the Divergence Theorem
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Application: Conservation laws in fluid
dynamics are derived partially by using the
Divergence Theorem.

*Students are not responsible
for this section of material.”
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Deg c@ Theorem
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*This is a "partial differential equation” or PDE.

*You need to specify things called "initial
conditions" and "boundary conditions".

*You would need to know what the velocity is
everywhere to solve for the density. Usually
you don't have this and need to solve more
complicated equations (in fact, we usually
can't solve them directly).
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Practice!
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Dwergence Theorem:
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