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HomoToplc FUNCTIONS

T\oo Maps L, 3'. S=T ae howm'bpl'c. & Hee s

6 tontinwous  Fumetion . Fr Sx[o1] —T  such  Hat
F(S, 03 = £(s) ad F(s, 1.\ = ﬁ(s) &Hr all seS,

In #this case, F is a homkp); between §  ond q, and we

write ‘F = 3
t/Sth\bo( ~ s \S'\Mett in LaTCX.

HomoToPY EQUIVALENT TopoLogicAl Sseaces

ToPo|03‘|Ca\ Spaces S ad T are houo‘hpy e(u‘.valeo\'l" F
fhere  are  continuous Maps F:S>T  and g S>T such
ot 3*’{: Is l\om"vfﬁc to  He iJen-fh‘/ on S oand -F-j is
)\omhpic. + e ,‘e,d-;i—y on 1. The Maps £ and g o ben
called ko'\ﬂo"’bpy e((u}valences and we wrte ST,
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Homotopy
MATH 348

1. Suppose T is convex and S is any topological space. Why are every two maps f,g: S — T
homotopic?

SQ&C(, T 1S Convey, we can  USR T
a s’(ra;jw e hwc\‘l“f‘y botveen any

fQ) oed gl):
Flst) = (-0 « 4 gs)- 0 -tlgomn)
F.' SxI—bT

2. Give an example of spaces S and I" with non-homotopic functions f,g: S — T.

C Dy | T s o T
O {': S—=S Idufh‘/ £(s)=s Ciee
D 31 S>5 Swaps oo cannecled cw_\row\t

e IO =

3. Justify each of the following to show that homotopy is an equivalence relation on functions
between two given topological spaces:

(a) Homotopy is reflexive. (Lem-a 6.6 i Cross |e7)

(b) Homotopy is symmetric. (J_&Mnm 6% (nss'cy)

It ’f’—"—j, %MJ:‘P-

(¢) Homotopy is transitive. (wm (8 C.ro.:slcy)

I'(: ’F"—’j and 3’:"«, Hen £ =h.
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05 ad R ae NOT hores morphic,
L\d- ‘\4\‘7 oce, knkohfi eqf-\ulm‘r

4. Explain which of the following pairs of spaces are homotopy equivalent.

(onfl‘acffb /2. Jfﬂce_r

(c) The open interval (0,1) and the single point space y
(Dl ’) = %03 Stra  taps

(d) The annulus A = {(z,y) € R| 1 < /22 + y% < 2} and the circle S*
v

e A ’ FS oA s fl)elo)
|\ o (,‘\\BL Wﬁ s ' . |
(,op'(?“* : > ¥ f \ N A= S dafiud gl Vayt (X’Y)

(MECK: j,(: - ds‘

B '

2%

/\(a) The single point space {0} and R {O.S 4 & |
$+$03 T=-R Maps o~y
£ Aot
6 —_ £ {o‘i =R dofindd (o) -_@
J 3 fQ - ib} defired j(x} =0
Sing [ ¢ canvex
(,o.v.‘,u.'l'}ust (ﬁ°"t\>(°§ =0 ﬂo‘(: = .‘o's And @: o\,ﬁ(x) - {(0) - %i ’F"\j ~ idk
(b) The closed interval [0, 1] and the single point space {0} foq is constant
[o1]) = 10} Flo] =303 defied €()=0

j'- 103 [o])  defied J(°3=‘i

(e) The punctured plane R? — {(0,0)} and the circle S! i
(9= =)

Yes !
R'- {(oo)§ = &*

\ Xray™

(f) S* and S°
R '{(WQS onto
NU" }\Ono‘fvfy e«(’ui\mlea‘ii

See Pfof)osi+]on 620 i O‘bss}e/.
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