



































































































































Summary

R R2

f x yf x y is not a smooth function on R2
smooth function on 11 o cannotbeextendedcontinuously onthewhole

C X7y 1
C X y 1

is not a curve in R
is a closed cave in Rz

Go EC but 1,0 fr

a
d encloses the hole

closedanvescannotcirclearound C cannot be deformed continuously

theorigin closed anves
within Rz to a point in Rz

can be deformed continuously

withinR to a point mri

Ref5 A subset r CIR n z or 3 is called simply connected

ifevery closed came in I can be contracted to a point

in N without ever leaving r

contracted deformed continuously


































































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 113 connected andsimply connected

let F MINI LI

yet i x 1 j It xeJñ

Find the potential function f of F i.e If F

Sohn That is we want to solve

M By N E L

Checking M N L satisfy thesystemof PDEs in the CartoThn9

25 1 21 et

IN 21 0 Noneedto check

21 Ey
et 3 0

Thm10 existence of potentialfunction f

To find explicitly

M yet
f cytet dx cytet const inx

y et g y z forsome function gcy.tl

Then take N Xt 99



39 1

g S i dy y const.my

y h z forsomefunction of 7

f y e y h z

Then take xet xe a'lz

a 2 1 Giz E const

Here f Xyz lyte y Z c where constant

are potential functions of F

In practice y e3i xtDj HxeJk

y e3dx xtl dy Hxe dz

ydxtxdyl etdxtxez dz dy dz

dixy d xeZ dlytz
d xy xet ytz


