
 
Jan24

Fundamtal groups Say X is simply connected

IT X X s loops in X atXo if IT X 1
Same as given 2 pts any two

Prog X path conn paths between are homotopic

Xo X E X

Till Xo IT X Xi

The E givenby any path Xo to X

y

b
Fact X contractible X simply

CWcomplex Conn

Use I strongdef ret to apt

So the E is not canonical whenX is contract CW
complex usesHEPdifferent paths give diff E's



Final Crop of the Circle Given a loop f I s

want to find a liftThy IT 15 I 71

F I R so

Pfoutine Consider pot f 5107 0

p R s
t to emit

he s p

Then the map Tilsy z

is f to FCI

Welldef existenceuniqueness of liftsbe
Multiplicativity easy

Injectivity Homotopy
in R homotopyin

4G S via p
Surjectivity easy



Remains lifting paths homotopies Proof y yo case

in S to R
Idea Given a path homotopy

Cover S by U a sit Fx

6 y f p Ua is a disjoint unionofcut it into smallpieces

lift them one by one open intervals each
homeo to Ua

Lemmy Given F Y x I S Fcontin I compact can choose

F Yx o R o to ctm I sit

a lift of Flux o Y i F ti titis C Us somed

F F Y XI IR lifting Induct if F defined on Conti

extending F yx o Y F tile Ii use thehome Ili UF pof
Define É on Cti titi via

Pathlifting Y pt fo Fl ti titisHomotopylifting Y I
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Prog X Y path conn fay g a home ex is

ITI XXX E IT X XT Y
Pf 909 199 x side id a

Coy IT T2 722

Inducedhomomorphisms

6 XXo Y yo
no Gx IT XXo IT LYyo

f to Cyof

Functoriality

441 sexy
id s id




