Homotopy Invariance(Preliminary version)

A2 1 f,g9: (X, z0) = (Y,y0) and f =~ g relative to xy.
= fy = g7 (X, 20) = 7(Y, ).

9 F(x,t)E f 9 g AFo]¢] homotopy 2 39, G(x,t)=F(a(z),t)= foa 2
g o a A}l 2] homotopy & ). Wb

fi{a}) ={foa} ={goa} = g({a}). 0

582 2 (X, 20) = (Yig),9: (Ysy0) = (X, 20) and
go f ~1x relative to xy, f o g >~ 1y relative to yo.

= fi= ()" : m(X,m0) = m(Y,v0) is an isomorphism.

A2l 1 X is homotopy equivalent to Y (or X has the same homotopy type as
Y), denoted by X~Y,
of df: X — Yandg: Y — X such that fog>~1y and go f ~ 1x.

In this case f is called a homotopy equivalence.

meb 9] mE54 2 23 m o] homotopy ( base point zy & B8} ) equivalent
3 F7HE] disf 2o AE R Frh

Example. R\ {0} ~ S'.

f(x) = .9 =inclusion &2 FH4 fog=1y o]

gof = Fla,t)=(1—t)z+t% o &3] 1x % homotopica}ch.

%A 4.

1. R"\ {0} ~ S™ 1

2. ~ is an equivalence relation.

3. Mobius band ¢} annulusi= homotopy type ©] #Z27}7
4. T*\ {point} ~ figure eight.



