Applications

Ael 1 Ifn> 1, then m(S") = 0.

29 f:(D",0D) — (8", 2)E 0DE 3t x € S"E X U= quotient map©]
2} 342k 1 (D") = 00 B2, fi= map f: D" — St& lift" 5 Atk g, o
71| A} Sni= 7] universal covering space©]T}. (universal covering space?]
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o] wWj, D connected©]il, fE continuouso]B&, f(dD) E3F connected
spaceolth. TR, f(D) = {z}ol=2, f(OD)= B B ATL 4 ¥l A,
=, {i}eln

33, f7} quotient mapo] 22, f2XE induce® continuous map f : S" —
Sn7b 2T webA v pf = f3 f = ffol Ak, =R f =
pf =pffE Qe WebA pf = ids. oItk

Sn7} Sm2] universal covering space®|2LZ W1(§7f> = (o], Wa}A id =
idy = 001}, (oFa) Tholol 28 22) WebA, m (", 2) = 0.

m (S, %) =
f: /
w1 (S™, x) I ps
idy = id "\
T (S™, T) 0

w5 A4e 2 Ifn> 2, then m(P™) =Z/2.

3 Let p: S™ — P"™ be a 2-fold covering map. ( Consider a covering map

that maps = and —z to the same point.) By the preceding theorem, we see



that m1(S™) = 0. So,

[T (PM)] = [mi(P")/pymi(S™)] = [p™" (2)] = 2

But we know that there is only one group of order 2 up to isomorphism, namely,
Z]2. So we have m(P") = 7Z/2. 0

2] 3 There is no “antipode preserving” map f : S* — S!, i.e., there is no
such map satisfying f(—x) = —f(x) for every x.

%™ “Antipode preserving” map f : S? — S'7} Exstci 7pgsRE 2
g, f= o2 tholo]2;E commutedtA = ¢ f 0 P2 — P'Z in-
ducedlict.

52 L g

pl lp
p2 ., pl
f

S2- Aol A 3t A x2F 719 antipode —zE Q= path o5 A ZFsle] HE A}
f7}F antipode preserving®] 22 fo= S1-Are] path2A, f(z2)2} —f(z2)E 9
£ Zlo]al, wEbA o] & poll oot W B ke W, {pfo}e m (P, [f(x)])4
3} nontrivial element7} ®t} Z&HH ¢E poll 3l vlE WY Hd, o]=
71 (P? [x])2] 3 generator(nontrivial) 42 & 4= Ut} oA AHelshd, f7F
antipode preserving®] 22 f; : 1 (P?) — m(P')2 3} generatorE nontriv-
ial element 2 B U7 QS & = Aty 2, 7 (P?) = Z/20]3, 7 (P) =
ZolB =, ol &7Fs3ttt 0O

A2l 4 ( Borsuk-Ulam Theorem) Let f : S* — R2. Then there exists v € S*
such that f(x) = f(—x).
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I Zro] 2 Aold 4~ Qth. ™Y, g(—2) = —g(v)°]EE, g+ antipode pre-
serving mapo] 92, 919] Aelo] 2ol -



