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Recallfromlasttime

Let Fe CID IR DCR a domain1Then

F conservative IF dx dependsonlyonplatplblforany c curve y Taib IR

Stdx f closedcares y
I OleC D R I s t F DO

Fe C conservative DI Hq theHessianof 0fromF 00 issymmetric

Exampletoshowthat DI symmetric is notsufficient for F tobeconservative
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so DI HEE III is symmetric

But let y one IR t is cost sint unitcircle

Then f F dx EEgycostlIggy at IIIystldt 2x

I notconservative



Theproblemhere is the topologicalshapeofthedomain D IR 03 The holeatO
makesit not simply connected where simplyconnected means any

closedcurvecanbe

continuouslycontracted to apoint forequivalently anytwopathswithsamestartlendpointscan
becontinuously deformedintoeachotherkeepingthestartlendpointsfixed

If Oismissingy
cannot f cannotbecontdeformedintoy

becont deformedtoapoint keepingstartlendpointsfixed if 0 ismissing

Generally if D is simply connected then F D R FEC withDF symmetricimpliesthat

F is conservative

Here we provethisfor a specialcase

Definition DcR iscalledstar shaped if Iped thestarcenter suchthatany x ed canbe
connected to pby a straightlinesegment

F shaped
lotstarshaped

Anynonemptyconvexsetis starshaped

Theorem let Dali bestarshapedThen

Fe C D R I conservative DF symmetric



Proof Weneedtoshow let 0bethecenterof D withoutlossof generality

let ybethestraight
line segmentfrom0 to x i.e y on R t ts tx thenwedef

OutsFdx IEEEEdt

Ep IE xltxtFltxleildt IadltFiltxlldt Filxl O
Itxlxjttfltxl.ee It Filth

IIIAbyassumptionthatDF issymmetric
DO F i.e I is conservative O

Examples

let Flay HI 2yauctanx Task Compute Fax e.gforganellipse
Here II Ie and85 2 I so DF is symmetric on IR

Fax 0 foranyclosedy

let y Corn n to t sint 1 cost be thecycloid

let p Torr R t to It ol x

F It KY is conservativeonIR as canbechecked

I Fdx IF dx II lettile'ltidt It I t.ol.li dt 5
dttpcated

tocompute Éff hull it'll lull ikr't h lil u letGil


