
 

Pf ofThm10 n 2

We only remain to show that if r is simply connected connected

and JXF 0 i.e 21 2x F MI N

then F is conservative

Case1 Ci Ca have no intersection 12

except at the sameendpoints

Then R is simply connected

The region R enclosed by C da lies completely inside R

Then Green'sThm

0 21 21 dA Mdx Ndy

Sc Max Ndy Sc Mdx Ndy

Case2 C Cz intersect

Pick another cure Cs

fwith thesame starting point

and end point and doesn't 3

intersect C C2
Then Case ScMdxNdy ScMaxindy ScMdx Ndy

SoF di is indep of path hence F is conservative



In orderto apply Green'sThm to moregeneralsituations

we need

Thm Green'sThm generalform

Suppose that wehave a simpleclosed comeC in R

Supposethat Ci Ca Cn be pairwisedisjoint piecewisesmooth

simple closed curves such that di Cn areenclosed byC

All C di Ca are anti clockwiseoriented

Let R betheregion between C and C Cn

Suppose that I Mi Nj is definedonsomeopenset containing
R and is C Then

8 21 dA Mdx Ndy E Max Ndy

This isthe tangentialform Thenamal fam issimilar

SketchofProof
For simplicity only one C insided c U
We connect C C by an are L



andconsider the simple closed canne startingfrom theptp

Ctl Ci L
Then the region R enclosed by C C is the region

enclosed by except the are L

Hence
51 21MA MMA

Green's MdxtNdy

5 5 Mdxtrudy

Mdxtndy Max Ndy

eg49 F yil yj on 1221310,01 R Ring43

we've calculated F di 2T for C Xy 1
anti clockwise

How about

C

S f dr



Soln a Recall that TxF 0
Note that Green'sThmdoesn'tapply directly sinceC
encloses the origin 0,0 where F is not defined

Considertheregion between

C C unitcircle d

By GreensThm generalform R

f Fdr XF Rda

0

I f.dk F di 2T

Inparticular Cr x y R's Rs1 wehave SapF di 2T

Ex Same argument Jcf di 2T for OCR I

f Fodr 2T forany simply closed cave
enclosing the origin 0,07

thesmall



b

i

C

Decompose the came into

CT
R T

doesn'tenclose 0,0 encloses 0,0

Éodi S TxÉ RdA 0
1
SFodi at

i IF.dF 0 27 21

Additionexample c

What is F dr Tobecont'd


