
 

egl ink w MdxtNdy M MY N NCXy

then dw dMndx dundy

MxdxtMydy n dx NxdxtNydg ndy

Nx My dx1dy toe orientedareaelement

In this notation Green's Thin d Ndy Nx Mydxdy

canbewritten as

w Slaw
CAR R

Remark If we let ME Nj w Mdx Ndy

then TxÉ ñdA Nx My E.nl dw

ñ k dxidy

and if we use them I ñdA Andy1ñ ñ

Hence

E ñdA Andy if ñ I

dyndx if ñ k

orientationof the surface



egz 3 5 dyndz 5 dzndx 5sdendy

Then dg ds a dynde 1321 dendx d adaddy

3 dx indgndz

33dye ndzndx

dz ndxrdy

dxndyndz

dive dxAdyndz

where F 5 52J 53k

Hence the divergence thereon can bewritten as

as 13 8 8 defensorientedvolumeelement

Sf dirt du f E n'do
5 20 outward

To see the relation between E n'do and 5

we parametrize S

Fca u Xiu a it you z u u I

Tu Xui Yust Zuk
If Xvi Yui Zok



Exia 4 5 5 ñ

If Fuxin is outward then

ñ Fuxin and do Fuxin duda
comedientation

Fuxth FuxTo dandr

then E.ido E.fi Efdundr
33YuY s 3 dando

3 dyndz 52dendx 53dindy

3

i f F Adr 5 dyndztszdendxts.dendy
Usu

13
Hence divergence them is

S 5ᵈ5 553 5 2 fam
5 20



eg Stokes Thin

F ME NJ LI w Mdx Ndy Ldz

Then do ly Nz dyadz
Ex

Mz Lx dendx

Nx My dxndy

T É ñ do Ex

stakes'Thum becomes

E.de w dw a 5 xÉ ñdo
Cos cos s



Generalization tomanifold ofn dimension with boundary
skipped

M n dim'l Manifold oriented

2M boundary oriented with induced orientation

W n 1 fam on M smooth

Then f dw w

M 2M

n did a 1 drill
integral integral

Note 2M is always closed ie no boundary

i 212M 8M O
f

boundary has no boundary

25 is a closedcave



Hence if w dy for some n 2 fam 1

then finddy 1dm to

Synth
µ fray 2

This suggests d y 0 differential fam

Ex Verify this for 0 fam and 1 fam in IR
and observes that these are just

7 78 8 d f 0

F 7 7 0 d w 0

eg let w EyeDX 919
check do 0

But w df foranysmoothfunction on1kW

since w do and isnotdefined on 112410,0



Hence do 0 w dy in general

K

Note Think can be written as

RCR simply connected then

do 0 w df forsomesmooth function
four



Review

Double integrals

Riemann sum integrability FubinisThm

Polar coordinates improper integrals

Applications area average etc

Triple integrals
Riemann sum integrability FubinisThm

cylindrical sphericalcoordinates improper integrals

Applications volume average etc

changeof Variables

Chain Rule Jacobian determinant
mid term

Vector Analysis

Vector fields gradient of a function Tf
line integral of functions are length
line integral of vectorfields flow flux
simple closed curves orientationofcurves
Conservative vectorfields Thms8 9 10

simply connected domains

Carl Div TxÉ J F



surface integrals area elements orientation

Surface integrals of vectorfields flux
Green's Stokes DivergenceThan

Differential Forms

FinalExam Dec22 Fri 12 30 2 30 U Gym

Coverage All material in lecture notes tutorial notes

textbook4h15 16 homework assignments

except differential forms

emphasis on thosematerial not included in Midterm

6 questions answer all Some are

unfamiliar difficult questions as required by
the grade descriptorof A range

Note Textbook assignments contain only basictheory
and basic questions

End


