



































































































































Remark Asmentioned before example 47 is equivalent to

find f such that Mdx Ndy Ldz df

In such a care thediff fam Mdx Ndy Ldz is called exact

i.e a form is exact it is a total differential

Remark To proveThm 10 in IR weneedthe Green'sThm

in R we need the Stokes Thm

Thall Green'sTheorem

let r R beopen F MitNJ be C vectafield on R
C be a piecewise smooth simpleclosed anti clockwiseoriented

care enclosing a region R which liesentirely in R

Then NormalForm

Fonds Sandy Ndx 2 21 dxdy

TangentialForm

F Tds Mdx Ndy 24 axdy

Remark Thetwo farms are equivalent






































































































































Note R R o R2 112410,01

Green'sThe
2 applies

R R2
Suice Rica

0,0 Rz but10,0 RzGreen'sThen applies
R2 482

since RCR
Green'sThur doesn'tapply

eg48 Verifybothformsof Green'sThm fa
Fixy X ysitxjonr.IR
isC.Cunitcircle F t ustitsintj teto 2T

Then R region enclosed by C x y 1 theunitdisc

wealso write OR boundary of R
Sohn M x y N X

21 1 21 1 1 24 0

On curve d cost y sint t ETO 2T

withcorrectorientation anticlockwise

Normal Fam
1 H.S S Mdy Ndx

cest s.int dsint cestdlcest1


















































5 costat T check

RHS 21 21 dxdy 1 to dxdy T

Tangential Fam L HS S Max Ndy

5 lost suit dost cestdsuit

2T check

RHS S 21 dxdy 11 1 dxdy 21

Note Thisexampleshows that even the 2 farms are

equivalent the values involved may differ



PfofGreen'sThm tangential form

Recall A region R is ofspecialtype

type4 If R Xy a x b g x y galx

forsome continuous functions 9 x gas

type a If R x hily exhaly ceyed

forsome continuous functions h x haly

Now If R is both type 1 and type 2 itsaid

to be simple

d

eg49 i
a rectangle is simple

d b

921 1

Ii type l

simple y gex

type 12 x holy

x any



II
2 intersections

simpleatmost

2intersections
at most

AER aRn a 2

2Rn y a

simple
providedOR is
piecewise smooth

Proof omitted


