
16.7isurface-Inte.gs
Recall ,

to calculate Se fcxiy) ds ,
it

was useful to parametrize C
, say with
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Let S be a surface given by
Flu,v ) = ( alum) , y Cup) , zum )> where (UN) c-DEIR?

- of X,y,Z
The surfaceinte.gr of f over S is
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If S is the graph of z=gCx,y) where

(4) ED
,
then we saw last time that we

can parametrize S with Flay) - Lx ,y , gland>
and train

, 1=6×1248×12+17
.

.

. Dg ftp.ztdg-ffgfcxi/,gCx.yDTEtCgyl2tTdA .

This definition can be altered if

y=g( x. z) or x=g Cyst) .

To integrate over a vector field
,
we

first need the following :
Dedi Let S be a surface s.to . theres

a tangent plane at every pt . ofs ( there
-

is a normal vector at every pt . of S ) .

If there is a cts
.

choice of normal
vectors for each pt . ( i.e. we can define

a cts
.
vector field on S )

,
then we say

S is orientable
In

a

• the surface has no creases
, e.g .



,7¥t
there is no tangent plane

so we want
' ' smooth - looking

" surfaces

e.g .

• not orientable - Mobius strip .

←

If S is a smooth
, orientable surface

given by FUN)
,
then normal vectors have

the following form :

" F÷I÷T, ]
- FIE EI!d£Tah.se
it is orientable

ex) what is the form of a normal vector

of x2ty2tZ2=a2 ?

Joli Fico , 9) =L acos⑦ since , asinogince , acosce >

where OEOEZTU and OGEE
.



It can be calculated that

Fg iron Casing cos-0
,
a'since gino

,

a'since G>

and try trot - a' since .
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Convention for a closed region ( a surface
that is the boundary of some region E) ,
positron of the surface is

the choice of normal vectors which

point outward from E .
Inward =

negative orient
#

s

Dedi. If E is a Cts
.
rector field

defined on an oriented surface S
,

then the gurfaceinfo.gs of F over

S Ssg Ee . D8 := Ssg E DS
✓ given by orientation



called the flux of F across 8
.

--

If S is given by flair) ,
then

D. E. D8 :=%E . (IIIT
. . ) DS
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In the case when S is given
F-- LP

,
Q ,R> we have"""
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↳mula assume the positive orientation
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ex) Evaluate Ssg E. def where

E -
- Lx ,-1,2-7 and S is the

boundary of the solid region E

enclosed by 7=1-+2-42 and z=O
.
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