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ar and the unit offer numd fold

0:-> Her

vol(e) = f)(F . r)ds
=f)(Giords , =s

where F(x , y . z) = ( X , Y. t)
, G(X , Y .z) = (X ,

0
, 0)

, G2 (X, Y ,
z) = 10 , %, %)

G3 (X, Y, z) = (0 , 0 , 2)

Prof : divF = 3=++
div Gi = 9



vol(2) = (f)adv=Fr The

The some is tre for Gi ,
i= 1 . 2, 3.

· Practice remerk : Given a parameterization of 2

defined as :
0 : A - ar

curs + (o'cev) , 52 (MV) , S (10)

then we have -On? this outer normal

TuxOv = GOV-OnG( On Of On o
( -



volce) =/GiridsGilodudv
For i= 1

volce) = /) Occurs (ouw-O0)
dud

· Application : continuity equation.

let VIX 14 ,7) the flow velocity of a fluid at a point x.%its

at the instant to

let (x,4 iz) be the density of the fluid
at point exect)

and at instant to



Mass of the fluid in a domain -

mass =(f)- av ⑯
1)V

. rds=mess ↓

/dircersdr = ()words a
↑ div theorem .

divCtv)= -> diviev)+ =0



Instores' theorem 100 Kelvin-stores)
-

3 .
4 .

1 Motivation
-

· Chapter 2 : Green's theorem

I)are acxinsdudy =fGide for Be

regular domain with boundary
&B positively oriented

and G :B-R" s .t . GE C'(B , IR")

· Motivation : to obtain a similar resut for a surface ECR

F:R St . FeC'E ,
R)



3. 4 . 2 -terminationof the boundary of a surface and its sense of
ciculation
-

1) If [CI3 is e regular soface and 0:-I,

then 22 = 5/JA) is independent of the peremeterization
chosen Z

·
2) The sense of circulation of 22 is induced by the per

meterization

& and is obtained by circulating &A in the positive sense -



3) If I is piecewise regular then

↓ (2A) = T, UTzU .. - UTm and we proceed as follows

- we remove from OC2A) the cores 5 that reduce to
a

single point
- we remove the curves that one circulated twice

-what
remains is the boundary 22 zh
-

et
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