R October 2024

@ues-l-ion'- W‘\ai' Joes it mean Rr +uo s‘Oac,eS 1o
be homeor«orpkic? holho'l\’fj ealui\m{e/d'?

Homes morphic®  Continovs kijection with 4 conbinums  averse

Howﬁy iaduiu\.('l 'n.”e. Qsxist M‘f& f: S ,.aT ano| 3 7"‘__7 S
Suot\ “H\a"' 3 °'F Is h °M9{<?\“- o id s
oad 'Fij s “oho‘{“fl'c +° ;d-,- )
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4. Explain which of the following pairs of spaces are homotopy equivalent.

(a) The single point spate {0} and R

Gé? No{‘e: EOE ~ R »\br«rkfy Qiu}ua'e/ﬁ'

frlof— 18 s M00[S
3.‘ ibz -_a[olg dafre 0(0)20 J"F', £°/1]->[o,1] Spads

Coq ’(/'ocﬁé/e

L;\ z‘Dz % 'R NST  homeomer F\nfc
(b) The closed interval [0, 1] and the single point space {0} @
cohpﬁ,(a DY

19303
xe[g L] 4 Oe(o1]

gaf n ;JC'J.I

l—‘e tonshat yaaf
(c) The open interval (0,1) and the single point space {0} .-\H"”"I_‘fy“ F ("’q = xd
“({0,1) — 0 /i fx)=0 _ -
'F(I) %3 JCCMJ (k .F(j“Jz"}

j'. {bi _—_ @/13 Je(’ncl 9(°\t 0,7‘? g_‘ ~ ;J&g

e annulus A = {(x,y) € <Vzrt+y* < and the circle
d) Th lus A R|1 24 42<2 d the circle St

L < x[1
A- S E .(I. S‘__)A JC,‘RAGJ ,F(x,),): (ny) is %ﬂ. iJlA‘Hj ha)

or  inclusion M«[l

e 3 A -.)S' Aef.'ngd J‘\v,y)= T(J—‘i-_y-:(x‘Y)

3" = EASI aad 'p“\] 4 IdA

(e) The punctured plane R? — {(0,0)} and the circle S*

Y R*-300)3 = S W _

N/

— T
/]TIT

(f) S and S° NoT HomD¥  EQOw.

S'O’% So= {1,413

\
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~ ‘Proeosjrlgr\ Bl In He fxt
CLA’M Tbe, Z—P““d— S‘)aLC So :S n-D"‘ C,o/drod';b]e,'
T{MJ‘ ;S) So = %‘ 1/ "'13 IS wet h'amo{tv/ eq oV "~o {02

bl Sopme ST i canbekible Thet is, thee axist s
fr $° > $od ad g P3-S°
Sech ot -Fej > ideg add 304 = idge
Tn foct, foq =i,
Te is o hookpy A gF ad e
F: $°»L —» §°
uith  F(xo)= % od  Fled)= g(f)=4(0).

Defie a rap he0Ad— S by () = F(-g) ).
Sot h(0) = F(~400,0)= ~q) h(D)= F(-g0),1) < 3(03.

T‘ws,lz\ (s orjective onte  S”.

Algc/ l/, i; ud‘.‘m)oos as a (pros;)l.‘m Q"€ Co/\f'.‘/uo)s 'G/\(,‘ILQA&

So l’\ is a CO”{';AOOUS _Sdl'\jec‘l";m ‘QON\ [6,1]/ uLf(.L is (gdewl(//
{o So/ which s duconmeckd.  This  cortwdiets Lemaa 4.3

TLQJ‘CQY ?, \} N et centactible.

MO: It X IS connected  oad Y s discoanedted, Heen
>( and Y are not hoMo{ob/ eiuiuo(@w‘w
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