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Deft Surface Integral ofafunction
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Orientation of Surfaces

To integrate vectorfields over surfaces we need

DefIt orientation of a surface in
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A surface S is orientable if one can define aunitnamed
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Remade Parametricsurface S Tcu v are alwayorientable

A Taxfor
Epa

is a containas unitnormal nectarfield onS

Fu Fu continuous tangentrectus FuXiu b continuous navalreota

FuxFuHo Yffffy continuous unitnasaloeotafield

Terminology

Given a connected orientable surface 54133 there are

two ways to assign thecontinuousunit
normalvectorfield

R
Suppne S is orientable and f T
we have chosen one continuous

unit normal vectorfield T
independentof the parametrization

atthe beginning

RHI wesaidthat a parametrization Fan ofS
is compatible with theorientation of S givenby
the unit normal vectorfield in

FuxFrfr Trail



oneusually refer the chosenunitnamalvectafield as the

orientation of S

RefI lets beorientable with unitual is continuous

Let F be a vector field on f
Then the flue of E across S is

Flux f E n'do
s

eg5I S y x2 7,4
riot ywith is given by the e jnatural parametrization

Tait xitXjtzI
Tx It zxj
pz z

ExE it HI Xi j

p
ai j
4 2 11

let E yzItxj EI
Find SS E n'do

as



Sole SE Fdr JollyzitXj ED YEE.li dxdz
Vi

T T TE y do

S Jo x3z x dxdz check I

z check

Renard E Fdr EcruvD.IEIfuatruxIldudr

fyf EcrTyaD.EuxrI dudv

Think Stokes Theorem

lets be a piecewise smoothorientedsurfacewith piecewise
smooth boundary d includingthecasethatC is a union of

finitely manycurves let

E Mi t NEt LI ke a C oectafield
Suppae C is oriented anti dockwiselywith respect to the

unit normalvector field is on S Then

E df cureE I do

F xE n'do



Here Li if C C o U Cr teen it means

iEJ0g.EodF SgS xE3 n
d r

ai's dis oriented anti dockarisely withrespectto the
unit normal vectorfield is means that

we choose the direction of d such that
units tangent recta F

as
satisfies t.IT
b Fpfgtowadf

of

the surface f

i.e T is afun't tangent vector to S and
normal

to C and pointing toward S Then

7 571
left

on S

TTpi
4 d
0
a



If S CK with FR
same as the usual

anti clockwise direction

of a closedplane curve


