
24-10-24 ECTUREFUSCHLEIMER

CURRENTGOAL : B2 HAS THE FIXED POINT PROPERTY
. D

WE FIRST DEVELOP A BIT Of THEORY-

① INDUCED HOMOMORPHISMS .

FERPOSE(X ,Xo) AND (
,Yo) ARE POINTED SPACES

.

Suppose F: X-Y IS A MAP WITH f(xo)= yo
DEFINE f:, (X ,40)-> (Y, yo
BY []> [702].

LMMA : O fo IS WELLDEFINED

② fo IS A HOMOMORPHISM
.

POF . D SUPPOSE Le Loops (X .Xo) · THEN

fore LOOPSLY , jo) . Suppose LEX. THEN ,
As

HOMOTOPEES PUSH FORWARD
, fOLZfOL' , GIVING D .

&) WE COMPUTE As FOLLOWS .

to ((][B]) = fa((*B]) DEF MULTI.

= (fo(k*B)] DEF fa
= [(fox) * (foB)] CONCAT PUSHES

FORWARD .

= [foc]foB] DEF MULTI.

= Fa([a]) fa((B]) DEF Ja .

②

AMPLE : (Idy) = Id (X
,Xo)

ELE : Pe:SS] THE SQUARING MAP

NOTE (1) =1 So (Pla : N , (s1) +> P , Ls, 1).



NOTE (Pcowa) () = P2 (explict)
= exp(zti2kt)
= war(t) .

DIAGRAM of X2
-

Groups 4- I ②
- P
- 1- 2k

I
(P2)
I !#(si))->T

,
(S

, 1)

Y ↓ &

[WR]-> [W2r]

THAT IS (P2)k IS THE DOUBLING MAP.

EXERCISE : WHAT IS (ed (For (EITh) ?

UNCTORIALITY
LEmma : SUPPOSE (X ,

Xo)
, (Y ,Y.) , (E.Zo) ARE POINTED

SPACES. SUPPOSE F :X-Y , g : Y-E ARE MAPS

WITH f(x) =yo , glyo)= zo . THENgeofe
DIAGRAM : X-Y--z-

7
u

got

Proof : Suppose [xJED,
( ,Xo) . WE COMPUTE

(gof)+ [x] = (gofx]
= ga(tox] = gx (fa(x])=go i



③MOMORPHISM INVARIANCE
COROLLARY : SUPPOSE f : (X,to)-> (Y

,yo) IS AHOMEO.
-

THEN fr IS A GROUP ESOMORPHISM.

TROOF : LET Y BE THE GIVEN INVERSE.

so gof = Idx AND fog =Idy
80 gota = Id+,(x, voi AND Zooga=Ed,(Yy)·

So gr ,fo AREINVERSES
,
THUS ISOMORPHISMS

· It

-

④GOTOPY INVARIANCE

IN FACT , IT , IS "LESS SENSITIVE"

PROPTION : SUPPOSE (X
I XO) IS POINTED. SUPPOSE

fif' :X->Y ARE HOMOTOPIC YIA FiXXI->Y.

SET yo = f(xo) , yo = f(x) AND b:->Y
,

t+ F(xo
,t)

ISO h IS A PATH FROM yo to yo].

THEN t=f

TAGRAM : If I IS

I
,
(X ,Xo)
# This & fr=fix

1.CONSTANT PATH
THEN

6

# ,
(4

, yo



Done too
PICTURE:

Xo

-
quick

Y
PROOF : FIX [xJEA ,

(X
,Xo) .

Si &no *y(]
= Bulfo <] = [n@k)*

So IT SUFFICES TO SHOW

(fox)a2702

were the

notDEFINE P :IXItY BY

G(sit)= F(x(s)
,+) .


