
 

Reft5 A subset D E kn n or 3 is called simply connected

if every closed curve in D can be contracted to a point

in D without ever leaving D

contracted i defamed continuously

eg44_ r in eye43 is simply connected

but Rz is not simply connected
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Remarks Sueiply connectedness is aglobal condition to

guarantee egts in CortoThug conservative

Think Suppose R CRn h za 3 is connectedandswiplyconnected

let E ke d vectorfield on R Then

E is conservative and
components of E satisfy thesystemof
PDE in the Cor to the Them9
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let F Mit Njt Lk
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Find the potential function f of F ie
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Checking M N L satisfy thesystemofPDE ui CartoThine
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Hence foxy Xy fXettytz c where c is a constant

is therequired potentialfunction

Note This is equivalent to faid f sit

tee total differential If Mdx Ndy t LdZ

Reinarki To proveThur10 in lR2 we need the Green'sThm

ai 1133 we need the Stokes 1hm

ThmI Green's theorem

let r E IR beopen E MitNj bed aectafieldon R
C is a piecewise smooth simpleclosed anti clockwise oriented

came enclosing a region R which lies entirely in r

Then NormalForm qErids MdgNdx f LIMITIF dxdy
TangentialFarm EFds dMdxtNdy 3 IF dxdy



Remark Thetwo farms are equivalent

Note r 11343 0 RE 1132111901
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greensffhangglies

Green's1hmappliesas RCRI Rz rz
since10,03CRz butcop R2
Green'sthen doesn't apply

eg4I Verify both formofGreens Thu fa
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C unit aide Icts caste suit j te 6,247

Then R region enclosed by C L tty's i the unitdisc

we also write C 2K boundary of R
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RHS If If dads Cto DA IT

Tangential fan
Its cMdxtNdy 24 check

RHS SLEE Zay dA C C D DA 21T

Notes This example shows that even the 2 fam are equivalent

but values involved may differ


