
 

Remark To proveThm 10 in R weneedthe Green'sThm

in R we need the Stokes Thm

Thall Green'sTheorem

let r e IR beopen É MitNi ke c rectafield on R
C be a piecewise smooth simpleclosed anti clockwiseoriented

curve enclosing a region R which liesentirely in r

Then NormalForm

É rids GMdy Ndx 4121 Yy dxdy

TangentialForm

ETds EMdx Ndy SEEx 2B Ady

Remark Thetwo farms are equivalent

Note R IR I XEO R2 IR y 10,01

d a
Greensthe
applies

Since R CRa
Rz

0,0 E R z but10,0 RzGreen'sThen applies
Rz 4 R2

snice R C R
Green'sThar doesn'tapply



eg48 Verifybothformsof Green'sThmfa
Fix y ay i XI on R IR is Ch

C unit circle Tct ate suits te to25

Then R region enclosed by C Lx'y at theunitdisc

wealso write C OR boundary of R
Sohn M X Y N X

94 1 My 1 24 1 Ty 0

On C cost y suit AE 0,27

Normal fam L.lt.S GMdy NdX

S cast sint dsuit costdust

Sf cost dt T Icheck

RHS Sf121 G dxdy Ill to dxdy T

Tangential form L.lt S Mdx Ndy 27 check I

R HS 5112 Ty dxdy SH to dxdy 2T

Note This example shows that even the zforms are equivalent
thevalues airolvedmaydiffer



PfofGreen'sThu tangential form
Recall A region R is ofspecialtype

type4 If R xy as xsb gix eye gas

forsome continuous functions gix gas

type c If R xy Lily exshaly eyed
forsome continuous functions hix hack

Now If R is both type l and type12 itsaid

to be simple

eg49 N ed rectangle is simple

a b

Ii b
a

Type111 a uppergraph

9 a FÉ
type

sa lowergraph

as
HILLYER 4 simpleregion

lowergrape



iii

z intersections at most

2 intersections at most

f AGR ORn a EZ

ORMy as z

suple
provided OR a
piecewisesmooth

Proof omitted

Pfof Green'sTha fuSuipleRegion 19
94 1

By definition R is oftyped and c

y sixcan bewritten as

R xy asXeb gexeyegas a f b x

let denotethe components of the boundary

of R by di Cz d and Cy as in thefigure

Note d and or Cy could just be a point

if

Then OR CitCatCstd4 as oriented care

using t instead of u to denote the orientation



Now d ly gas can beparametrizedby

xy Flt t gilts atsb withcorrectorientation

JaMdx Sab Mit gilts dt

Smilarly C canbe parametrized by

Ict It Salts as tab with correctorientation

i IgMdx SabMit gales dt

Sd Mdx a
Mdx SEMA gets dt

Fa da X b it can beparametrized by
Flt b t 9 b s t s gab with correct orientation

Sandy 0 since 4 0

Similarly SaMdx f gMdx 0

Hence f Mdx ÉSc Mdx
OR

L Metgits Mlt gets dt

S MIXg lx MIX9241Jdx Tobecont'd


