



































































































































eg44 R in eg43 is simply connected but

R2 is not simply connected

945 C1R 1 45 5 1 unitsphere

is simply connected

eg46 torus I x c R
is not simply connected

these 2 closed caves cannotbe
contracted to a point on I

Remark Simply connectedness is a global condition to

guarantee PDEs in Ca toThug conservative

Thmto Suppose RCIR n za 3 is connected and

simply connected Let F be d vectorfield on r
Then

É is conservativeon R
components of satisfy thesystem

of PDEs in theCarto Thm9

Pf later


































































eg47 let r R connected andsimply connected

let É Mit NJ LI

Cytes I 1 It et h

Find the potential function f of F ie Ff É

Sohn That is we want to solve

M N L

Checking MN L satisfy the systemofPDEs in the CortoThm9

31 1 2 et
I

I I 0 Noneedtocheck

If If
et 35 0

Thm 10 existence of potentialfunction f
To find f explicitly

M yet
f flyte dx yet constant in

yet gigz forsomefunction gly2

Then take



N I xy E 919,2

39

89 1

g Sidy y casting

y that forsome function 917

f xeytesty that
Then take

Lettie xcyteᵗsty that

Eth

44 1 LIES It cast

Hence fix9,21 yet y ztc where c is a constant

is a potentialfunctionof F



Remark To proveThm 10 in IR weneedthe Green'sThm

in IR we need the Stokes Thm

Thrill Green'sTheorem

let r IRbeopen É MitNJ be C vectafield on R
C be a piecewise smooth simpleclosed anti clockwiseoriented

curve enclosing a region R which liesentirely in R

Then NormalForm

Finds Mdy Ndx 2 3 dxdy

TangentialForm

II Tds J Mdx Ndy 1 24 dxdy

Remark Thetwo farms are equivalent

Note R X 0 12 R 10,0

d Cappetta

Suice RCRz
Rz

0,0 E Rz but10,0 RaGreen'sThen applies
R2 82

since RCR
Green'sThin doesn'tapply


