
X, Y fig:X- Y

homotopy from 5 to9

,
s

W H:Xx I - Y

[0,1] =Iof X
ats

H(x,0) =f(x)

H(x,1) =g(x)

frg "f is homotopic ta g"

↑
is an equivalence relation.

[f] < homotopy class of f all itsfunction

all functions homotopic to f fasto
(X,Y] < setofhumatary classes

offunctions from X to Y.



E.g. KEIR", convex, PEK, X some space.
-

(x,k] =[[a]3 S
ap: x-K Ecp(x) =P

18 ·

p

convexcan of

-
f: x+ K re Ps I

p(1-t) +qt GK

H(x,z) =f(x).(1-t) + pt
for all to[0, i

(2,t)-> It
(x,t) 1f(x) iR
(x, t) 1(f(x),(1 -x)) - f(x)(1-t)

K R

(x,y)1(p,t) - (p#)



(x,H) 1(f(x)(l-t),pt) - -f(x)(1-t) +pt

fi x -> X

frcp [f] =[(p]

--42e f, fe
92 G

I 9,-92

f,wfz,9,192 H(x,z) =G(F(x,t),t)
Is g,of, 920fz H(x,0) =G/F(x,0),0)

=G(f,(x),0)
= 3,(f,(x))



(x,t) + F(x,t) H1(x,1) =G(F(x,1),1)
=G(f2,1)

(y,s)1- G(4,5)
=

9(f(x)
(x,t) (F(x,t),A)

-

x -> 4
- E

[A] [9]

(9Jo[f] =[X,z]
↑ h
55 (504]



When are two spaces thesame from theperspective ofhomotopy?

R" 1303 gl ③

f: (R4503 - -S ⑦
f(x) =i
9: 5'- R" 1903
g(x) =x

fog)(x) =f(x) =i =x

fag=ids'

y(f(x)) =g(,x) =1



↳
got

rid
H(x,t) =x(1 -) +x)-
↳ xxI- X H(x,t) =0?

N

1983
x(1-t) +xt=x[(rt) +it]

g
of wide

fog =+dywidy i =s'



Dof:Two spaces X,Y are my emulant if

Here are continuas) maps f:xeY

9:43X

such that got wide

fag eidya

We call the maps f, a copy ances.

We justsaw thatIR2\303 is homotopy equvulat to s!

e.g. X =R2, Y =3p3 I clur xadY are
homentory equivalent.

R" * Y cpoco-idy -idy
100cp(x) =co(p>

↑ R =De



cool aidph? Yes by theearlier convexity argument,

I" (any convex subset of iri) is homotory equivalent to

a 1-pointspace.

Def:Aspace is antible if it is hometery

equivaled to a I pointspace.
e

Suppose f:X-Y
are homotory equivaleces.

g:YX

LetI be a space.

(x,z])
[Y,z]



8**yz
Y

fadadf
F: x-4

X, Y f, Z 9: Ya X

[e][f] (x,z]: · [k] kixeZ

↑k
[e] [Y,z] [k].[9]



[17 ->[k]o[g][f]
[Kog]o[f]

[Kogof]

[K]0[sof]

[K]o [idx]

[koidx]

[k]



X, Y xY got widx

Y -> X jog idy
9

X-> Z [X,z] [Y,z]

Y -> Z
↑ injo2s][h]

[E,x].5- [E,5]


