
 

THn Let f B2 132 be continuous Then

3 XE B s f f x _X

Proof We'll show if f doesn't have a fixed point
3 a retractor r B2 s

The construction A formula
ran V xc.DZ choose 5 31

fix ta safe is.xf I

define
x Ct s fix Sx X

Why is this map continuous Note that if xes

2 1 next x

Note that if I x fadl is very small tha S can
be very large

rex fox 1Sy is the ratio fca XI

fair Note that lrcxi fcxl.cz
X

If we can bowl Ifad xl
from below we bond s

from above

y to Ifad XI is a continuous fu or a compact
set 15 Let en.int fCx7 x

XC Be

As B is compact 3 Xo C132 s t E Ako x I o
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This is where we use that fCHEX

Define R 132 11.03 IR by
REX sl Ct Sl f x 1 S X

R is continuous by standard theorems on continuity

Then D S2 is closed in Bax 403 since
the pre image of closed sets are closed

under continuous maps

For each xe 132 the equation lrcx.si 1
has a unique solution in 11,53

So we have a bijection
p B R S1

with 20
Doral rtx

We need to show that r is continuous

Let K C 1245 be closed as a subspace of R S1

As e S7 is closed in 1,03 K is also closed in
13412,83 K is compact



The projection

q
132 11,83 pg

with qlx.sk X is continuous so

qCkl is compact theatre closed
As f Kla qCk he r pre image of

closed sets is closed so 0 is continuous

Be



LEMMA tf f g X x 7 7 Y y
are homotopic as pains then f 9

Proof let life I x xD th

1 143 oh g U 1943

As f g are honotopic as pairs so

are foh goh fol got B

are also horolupic as pairs

LEMMA let ft X Y be a homotopy

let Yoe X be a basepoint Let
24k fecxol be a path fun

you f exol y f Xo Q T Kyo IT ffg
The Io It where

f T LX67 IT G y
f l it lX xo1 IT CY y

Proof Define q on Y by
Xfcs ft Xo

Given ht IT X xd define
he 4 foh I

he is a homotopy from

Io fool do p fool f Chl to

Iz fol L Ite toll a F'offl Ln zig



LEanana let ft X X be a homotopy

between the identity fo and f 1

Fix a basepoint x ex and let Xe fzCxol
Let LCt7 f 47 Then

I f id
PROOF Let h C IT Xix Then

of CD x foh I

Let q o.tl x be

Lf Csl fs Xo
Then heal q foh I s is

a homotopy of pairs frm h to Iotalais aaaa
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foo h 4 ftol E

R A
fool p I 4 fool Ime

ft X x

or

I ff 0 h E Le

te
id
R
ft T X xd

7 T l X Xt

4 a I D
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