Product and topological group

A2l 1 If X and Y are path connected, then m (X X Y, (zo,yo)) = m (X, zo) X
1 (Ya yO)

%% Define ¢ : m (X X Y, (29,%)) — m1(X,z0) X (Y, %) ,
{a} = ({p1oa},{p2oa})

where pq, po are projections to X and Y respectively.
AutA © 2 5 homomorphism ¢ : G — Hy, ¢ : G — Hy ol B3l é(g) =
(61(9), #2(9)) : G — Hy; X Hy QA homomorphism©] E B2 o A9 ¢ =
homomorphism©] Ht}. o] A ¢ A5 27| 93l ofefj el 2ol & F <
SHA}.

Y m (X, mo) X (Y, 90) = m(X XY, (w0, 90))

{8} {}H =  {d}

;where 4(t) = (8(t), (t))
ol Y= ¢ o AT H I o)A ¢ 7 F BYHJA AT AT EE A
F:f~p,Giy~y @l Ht,s) = (F(¢,5),G(t,s) & FH ol= 0 2}
Ao1e] homotopy & FE2 y 7F E AOIHAEL & & Atk

of] 3. Topological group

A2 2 G : a path connected topological group with identity e
= m (G, e) is abelian.

5% {a}. {6} € m(G,e) o A3l {a}{B} = {BHa} F= Ho]7] F3)
{a}{8}a} {8} ' =1 9 HolA, .
{a}{BHa} B} ' ={axpraxpt~1 5 Ho|7] A3 axfxaxf E T
23} ol HAp

**_j_]a]j 1,2**
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F : I? — G given by F(t,s)=a(t)8(s) £ group G <ol o] Ao =2 24
oA Q% F4= F A H T 29 boundary= A4 o+ §+a+ T E0
= 13 19| boundaryoll A 18 29] boundaryZ e=< 3t FoZ HUY&= A
£947 9T, ol AL & of e RAA B ATO| P JEEE extend
o} (ol 7 o] radial extension).
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{aHBHa) B} 1 = B{0I2) = F(1) = 1.

O
Ecercise. 9 S9e] vlxut B0l A Hr} dutA o2 e o] RalA 5
W)= =



{a} € m(X,70), a: S' = 0D? — X ] 3l
{a} =1 if and only if o can be extended to D?



