



































































































































Cont'd

Sohn a Recall that FxÉ 0

Notethat Green'sThm doesn'tapplydirectly since C
enclosesthe origin 10,0 where F is not defined

Choose so smallenough
suchthat the circle d

Ce of radius E centered R

at 10,07 is completely

enclosed by d

F is smooth in the region R between C and de
Hence the generalform of Green'sThm implies

0 ÉxÉ Ida F di di

F di F di
E

yz
dx

yedy

Parametrize Cs by So 0 2T

f di 1
2 Elaine 40 easOIdo

0

2T






































































































































i f dr 271

Infact we've proved that fcf.dk 2T radias Rao

which can beseen by consider the domain between C Cr

t Green'sThan

c or ffodi fcf.at

b

Decomposethe cone into

f Eic
R C

doesn'tenclose 0,0 encloses 10,0

f dr xÉ KdA o f É dr 27 bypath

i F di 0 27 27






































































































































Additionexample c

v

L

1

2T 00 21 0

Hence f F di 2T 2T to 4T

optionalex thinkof someexampleswith 2T






































































































































Surface Area Integral

Def14 Parametric Surface Surfacewith parametrization

A parametricsurface or a parametrizationof asurface

in 1R is a mapping of 2 variables into R

P U U un I youusjtzlu.dk
And it is called smooth if
1 P is C ie Xu Xu Yu Yu zu zu are continuas

2 Tux to 0 u u

where in 31 841 345 341

w̅ 3 3 1 25 331

A

Note Condition 2 Fu Fu are linearly independent
spanTu Tu is infact a 2 din l subspace

surface cannot be degenerated to a cave or a point











Va FCU U

fffff
u

condition

eg51 Torus
Consider the circle on the XE plane ie 9 0

7
x Rtaced with radius as 0

centered at X Z Ro

Ia Tr with Ra

A parametrization is 1 Rt Alex ETO
I z asind

i
rotating the circle we have

Day a Torus

Then the parametrization oftheTorus is

1
Rta Cest

Y Rt our 2 sing
ETO 2T

C 0,2TI z asin α



Ex checkthat it is a smooth surface
It isclearly C need to check

Xx Ya Za x Xo Yo Zo 0

Seenextexample

Note This torus canalso be described as

1 2 92 RJ z a Ex

SurfaceArea

Recall for w̅ I ER

ax5 Area 5

let Flyu be a parametrizationof a surface 5 with U u Er

Consider

i
I



a Utow futon Utout

Area on thesurface corresponding to
ago cut us

is approx Area For

riou

Fou X FOV

Fuxty GUOV

Hence Areaelement of 5 denotedby do is given by

do Buxton dudu

do Buxton
areaelementinthe Wr space

Therefore we makethefollowing

Defls let SCR be a smoothparetricsurface givenby
P u v for CU ER CIR Then

Area S at Fuxilda

BE EldA

ie Area 5 do



eg52 Surface area of toras given by Rsa o are constants

1 Rtc 60
ETO 2T

y Rt 0602 sin E 0,2513
z asin α

Sohn ie

512,0 R aosα Ceti R aces2 sinojtasin α I

1 I
asinxcesoi asindsino.it aces K

I To R aosα sinti R aura 0005

tixto a Rtacesd coolest i
ACR acesa sit as α check

A R acesα sin α I

IF to a Rt aux so check

So thesurface is smooth

Area Torus Extolda

J a Rtacesα dado

4T Ra check




