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Is Pathhomotopy classes agroup under theoperation

No
what if we choose a base Point to and Consider all

Path from Xo to itself It
Def Let DoeX Apath fromx to itself iscalled a

loop based at no The set of pathhomotopy classesof
loops based at Xo with theoperation iscalled the

fundamental group of X at thebasepoint to

It is denoted by Ti Xiao



Thank to thin from last lecture A xoxo is a groupunder

Theidentity exo

EI IR Every loop based atXo is path homotopic

to exo Tl IR Xo 4 1 is called

thetrivial group
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Def let a brapath from to to Xa We define

amap 2 Tl X to Tl X xD by
I CA DA ED CD

a conjuration

show I is well defined

theorem J is a group isomorphism

Proof We wantto show that 2 is bijective and
is a homomorphism linear Pererathe operation
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Corollary If X is path connected and xox EX Then

I XXo is isomorphic to Fixx



C

D
K

Ideperch

Yo onlyon
thepathconnected
component

containing xoso wewill focuson path connectedspaces

Def Aspace X is said simply connected if it's path connected

and if Tl Xin is the trivial group for some

to EX and hence forevery to Ex

Wewill denote thisby tilt x 0

Proposition Ina simply connected spaceX any two paths having
Thesame initial and final point one path homotopic
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Let h X y sit her yo

We denotethis by hi Xin 9,90
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Def let h Nixa y yo be a continuousmap

Define ha Tl Xiao Tl g yo by
h CA hof f
showthis iswelldefined
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h CA HALA

andso he is a homomorphism

Each continues map hi Xoxo 9190 induces a

group homomorphism ha Ti Xoxo Tl 9,90

Probity I let h xx Cyyo and K 9190 Zito
be fontman Then Koh Kaoht

let Id CX.to x xo bethe identitymap
Then Ida Ti Xiao Ticaxo is the identitymapon T xoxo

let h Xoxo ly Yo bea homeomorphism

Then ha is a group isomorphism

provethis



PostLectanpaetons

A Doth exercises above

2 showthat CD CDT the Tl xoxo
Interpret thefact 2 2 exo visually

3 Solve 1 5 in Munkies Sections


