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⑧ RETRACTS

DEFI SupROSE AX IS A SUBSPACE. LET iiA-X

BE THE INCLUSION MAP
. SuppOSE r: X-> A HAS

voin = IdA .

THEN WE CALL rARACT

of X ONTO A
.
WE ALSO CALL A RRACT of X

EXPLX IS A RETRACT VIA Id

(ii) EXo3cX"" "VIA CONSTANT MAP.

(iii) &Mc RV-SOY IS A RETRACT VIA

~: R"-303-+ gr ↓ ↓ ↓ 1230

. -
(iv) X=A CHOOSE riXeA

-+ *

BY SENDING B TO ANY LOOP

IN A.

②FORMATIONRETRACT SUPPOSE"X-> A IS A

RETRACT SUPPOSE in or FIdy : THAT IS

THERE IS A HOMOTOPY F :XXI->X

FROM IdX to inOr WITH flat) = a

FOR ALL aEA
,
tel .

THEN WE CALL r :X- A aTFORMATION RETRACT

EXAMPLE : V : IR"-SOT-> S""WE DEFINE
-

X-
*
/x)



F : (M2- 103)XI-> (R"=503)

F(x ,+) = (-t) . x + t./)-
PROP 1 .17: Suppose r:X-A IS A RETRACT.
-

FIX XoEAcK .
THEN

(i) r:1, IX ,%)-> T
.
/A

,Xo) IS SURJECTIVE

(ii) (in :, (Aixo)->D
,NiXo) IS INJECTIVE

(ii) If w IS A DEFRETRACT THEN

Ciale , ra Are BOTH ISOMORPHISMS.

PROOF : APPLY FUNCTORALITY AND 1. 18. It

COROLLARY : N, (S) ED, (IR2-503).

-MORETRACHS NO RETRACT v: IDE-S
-

↑ICTURE - D = [ze/1113
?-
si

BOF : Suppose r :D-S' IS A RETRACT.

So raiD , (D1)+T, (S1) IS SURTENIVE.D
BUT P, (DD?1) =A /TRIVIAL GROUP VIA STRAIGHT-LINE HOMOTOPY
AND PICSIDEL D . So SURJECTS In I

③ BROUWER FIXED POINT THEOREM
-

TOREM1. 19 : SUPPOSE F:D-> IDE IS CONTINUOUS

THEN THERE IS SOME XED SO THAT FIX) =X .
REMARK : THIS IS A "PURE EXISTENCE" RESULT.
-

WE DO NOT GET AN ALGORITHM TO "FIND" X



POOR : Suppose , FOR A CONTRADICTION, THAT

7) (+X ,
For ALL XED? LET Ly BE

THE RAY STARTING ATYX) , IN THE DIRECTION

PICTUREof X- :
DEFINE g : D+s

BY : g(x) IS THEDUNIQUE POINT of
sin((x((x ,a))
[SO , NOT ANY POINT of (F( ,X) <Ly I .
PICTURE; · f(x) NOTETHAT GERCISE]

AND IS A RETRACT⑳ & * It
g(x)

2 Lx

THE EXERCISE IS NON-TRIVIAL !

SOLUTION : DEFINE (y(t)= (1-+) · f(x) + t - X . LIP
=(((t) 1 = 1 IEF /(H)= &

IFF ((1-+) f(x) + tx)" = 0

IFF (f(x) + +(x- f(x)))= 1

(f(x) + t(x-f(x)))(f) + + (i -7)) = 1

(If(E- 1) + + 2 (x- f(x))"+2tRe (f() · IF F)=0I
SET A =1x-f(x)(=B = 2 Re(f(x) (=f(x))

,

c= 1f1z)12-P

T
NOTE A > O AND OxC.



WE MUST salVE At +B+ +C=0 FOR tER
,] ·

Se : HAC .

WE MUST CHECK THIS HAS

A SOLUTION WITH tYP..

6) B2-4ALT0 BECAUSE By Al BECAUSE ByOYAC.

②--4A1 BECAUSEPAC, B+2A
2A

BECAUSE (EITHER BALALOOR) B2-4A)7, B2
+ 4AB +4A

?

BECAUSE -CATB BECAUSE 1-1fR> (x-fu1+ zRe(f(x)IFFN)
BECAUSE 1 > 1/M1 + zRe(f() [Ff(x) + 1x-+x))2I -

FUNCTION of XElD?

I
=Stenos ↓
T I
-


