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Ta this tutonal we cve going f—o/;)aj with the wmepfme homofopy s o way
of [eavning howo use 1he afl/’wncﬁ})z/z PVDP”’? n /Dmcﬁce. Let X, Y be
Joca/fj compack Hausdortf.

Qfﬂ[j Continuows 74/“/’67%10r f,j X —Y are Momoﬁ@}c if theve is a/DW%
T (o] — CR(X%Y) with 7o) =f and 77(1) = 9. Tnthis cove
we wvﬂ{ jc' =~ 3 .
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Q| Bove thatif X ;{’QJ Then AV C‘)‘S( {*}) \/) — Y is a [/]omeomor/le)UmJ
ond making this idewtfication notice thot fuo Foihb y,9' €l ave homcﬁapic
(viewed s moips €y— V) iff ﬂﬂeg ave connected by apai’h in7

@‘ Rove thatif X,Y, Z am/oca(fj wmpac%}’/awdor/# and { 9:-X — N
ave_homotopic Then

() if h- V=2 is confinuows ho]C ~hog

G) dF h-X—Y s continuons foh =~ geh.
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Ex LI2-10 relaes the above clefinition of- homutopy Fo fhe more
standavel one.

Fove ‘ﬁ/la} ~ s an ec]w‘va/em(e velafion on Cts (X, \/)‘

Pove hat if V' = R"™ is convex (le. whenever 249 € Y then alse
(1-t)x +£3 €/ for any te [o)1] j then anyTuo confinuons molps
763 X —=7 are homob})fn
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Ql| The evaluation map 15 &mepoxiﬁc

ev

Ch({¥,Y) = ch(3e V)= ——Y

oL onfinuows Funchions, hence condinuoun. We have a onfinuowe funchion
(1he Puoje chon )

-
7 ix] > 7 F(5#)=Y

and hence under ¥ Ch (Y {4, 7/) — Cf( Y, C3({+), 7)) This
maps Jo confimuouws YIF): Y — CB({€),Y) defned by

YIF)(5) (%) = F(5+) =Y

Sine eVx and Y(F) ave both continuoun and wwtually inveve we ove done.

Q2 S“PPOJe £~ 9 so fhere is 0 [o,1]— Ch(X,\/) with 7(2)= ]C
and T()=9. LelFh-Y—2 be given. By Lemma L12-) the
fv”owir\g oompoﬂ%( 15 confinud un

C

Ch(Y,2) % Ch(X,Y) ——— ¢ch(%2)

] ox

{*} X [O/']
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where L1 {/f} — (53 (Y/Z) is Ch (%) =N Sine this wmlgoJ)'J—c
sends O f \(\o,f\ ancdl 1 hoj we are done.
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ReHeﬂ}vib Lf jCE Cfs {X/\/) then vk [O/ ’7 — Ck (X \/J de#nec{ by
W(t) = F forall te [07] isconrnuvun since i ic ccco mposite

Le
[0,]] — {¥] —— (= (xY)

U}E corhnuous maps.

Sﬁmmem If jc > g Phen lef @//Jealaaﬂ\ﬁom Jcﬁj and define T hle

|—t
[0, 1] — (o) 'j

7
> (e (X/ \/)

This is continuows ancl jende O > g, | £ 5o 39 :]E-

Tmmf}ﬁvity fu‘opwe 7( =9 and q:-"}L and Suppoie D i oLPaﬁ/\ ﬁom
7{‘—4137 and p 'rfalpaf%ﬂv/ﬂj/ﬁ/t- So U, [0,/] — CH (X, ) and
7(1) =9 =p(0). That is, The diagram

Lo

[ ) > [01]

LOJ J/’o’

[0)1] T Chs (%))

vommuter. By i univenal propeity ot the thou} fheve s a wontinuows map

9+ [00] Uy [07] — Ch (%,Y)

vmeY{CﬁV\gm‘Wle‘FiV)l[ factor o T ancl onthe second factor fo p- Pre —owposing 9
with (0)1] AL £y [0,] = [o,1] gives a_continuows map [0,T]—Ch(XY)
sending Ot T(0)=f and 4 4 p(L)=h, 50/ ~ .
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Let £,9 € C (%,7) be given. The path T fom £ g 15

TIE) (=) = (1-t)FE) + t g(x).

Sine \//U LonveX T(+) s a WQ/{—clé’ﬁﬂeC/ 74{1/1@90;« X—7 and cleavly
V(o) = JZ, 0(1) = 9., sotremains fo chow (L) is conkinuouns forall
¢ [o,1] and that 7 [0)1] — CR (X, V) it conbinvocn. Obsewe Hhat

8 L,
[O/)]XX ({—) —> [o,ﬂﬁ (O,\A‘Ixx

(t,2) (1% %) ;cxmu(*;)

AN AN A
(I-t,t,Fr9%) Ip)

[o)(] %Y = [o;(] xY
(1-¢, fx, t,9x)

inclunmon
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(R = R~ )« (RxR")
l (scalarwwu({')z

(((=)Fx, £9x) R"=<R"
L add.
U—{T)F)m“ f‘j'x R

s corinuows (heve weane that scalar mulfiplication and addiffon on R™
are onfinuows, 1. fhat R"is a ﬁlpo/oq/'/a( vechr fpa(@) and henc {07

e otc(j'u nchon prepe "}3

[0} —— Ch(x,\/)/ t—s fx > (1-¢)f(r) f—fy(x)}

(s wntfihuow , whichis whal we needed fo Jhow .



