
·
fig

[f). [9]: =[fog]
fefz 5,292 =fig, wfigu

. [+].[s] 4(X,0)



Prop:X a top space

peX
=> [+] =(f]f a pathin X

f(0) =p
I
-
⑧

⑨Pfi ts t =2sP-s Hst= POstIn

M Ets) ta
S- E If s =the

H(s,t) =H(+/,t) =f()



=f(0)
=

P

Similarly if I ends ata

St]. [e] =(f] IW

T(X,p) identitywill be [op]

[p]. [f] =[f].[.p]=[f]



Sa I(s) =f(1-s)
f

p

Leanai Leto be a path in X from p tog.

The 21]=Scp]

If."I]
Cp

52 I # E f(zs)1-t H(s,t) =f(E)s-
-

Ad
f(z(1-s))s)

f I



Exercise:verify we can apply pastily

& )
0

*stE
9"(1-00])

ro [S][I] = [sp]
[I](E] =[c]>

f

??sr



St]. (g] - [h]) =([f]..[s]). [h]

[f]. (.b] =[f-g].[h]

[fe(9.h)] =[(fs).h]

⑲" In fact

fo (goh) is a repatriates

f
I g'n

of (f-g).h



4

shpetswee⑧ A

Alexbe a top space and pax,

The fundamental group of Xbased atP

in the setof path classes of loops

based at p. We devoteitby it, (X,ph,

We've justseen thatit, (p) is an algebraic group,



The fadanatal grep of a spacebased at

some i can only reveal information about

the path componentof p,

↳
-

pin save path comp

f
as 2

How one
* ·

2 4,(X,p) and- Hi(X,g) nebeutal?
> I



Eg:4,(X,p) - 4,(X,q)

Is([+]) =(5]. [f](g]

Claim:Eg is a grep ianorphism,

Eg)(f,].[fz]) =Ig)[fifz3)
= (5][f.fz].[s]
= [5][f;fz].(s]
= [5][f,][p][fi][s]
=[5][f,](s]/5][+7[s]



=Ig([f,])Ig([t])
Exause;Ig" =E5

Warning:the gre somorphism depends on 90

&
Wpa * A &

q-
7
I

&* A ·

I
S



Def:A space is simply connected if it is path

connected and atsome point its fundamental
-

gray is trival, ↳ (and have every

Exercise: Convex subsetsof are simply connected,

S'+,(sp)
- E

4,(S) - find a32



Xi ·
P f(p) fx((r]) = [for]

*(p) FR i,(i,f(p)
"peshfound"fx is a gram homonorphism

*(X,p)

offlat at
Y-S z +, (4, f(p)),*,(E,s(f(a))I



i, (52) is trival

RRP2

⑦ 1-- -
Rins


