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A deformation retraction is (a homotopy from idy to refraction :
AEX .

i.e. f : 10;] xX -> X X-> A

f(t
,
x) = f(x)

fo(x) = 4 i.e. f = id y
f(x) -> A fi is a retraction X-> A

f (a) =
a for all a + A .

If a def. retraction exists from X to ACX
,

we say A is a deformation retract of X .

-I his is stronges than retract (

Eg. f : (0
, 1] ***-> R si
f((x) = (1 -t) x is a def. retraction to 304.

Eg. XtS'
< is a retract of 5' but not a def. retract of 5' O· C

A strong def. retract fi 10, 17 xX-> X :

fo(x) = > i.
.e. Fo = idy #11

.

-> ↑ de retractstrong def .
retate.

f
,

is a retraction X-> A

ft(a = idy for all + - 10, 1) X







D" = closed ball in R i
"disk" C

2

S= ED" = nisphere A

go G
D

A CW complex is formed
= DLDO si

from X = Xu X'v x"vXu ...

xn is a union-of copies of D" with the boundaries of D's attached to x" via attaching maps.
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Free products with amalgamation : add more relations involving is and yj's e
.g.

D = <a ,

b : abilablix = <aix *<b : b
>

) = Doo/Normal closure of <<b)"y
(ab) -

cyclic of cydiffeorder 2

Let X be a path-connected top. space covered by two open setsU
,

V
.

Since X is

connected
,

UNV + 0. Pick %o UNV.

We also assume un is path-connected.

n Y - & i.j inclusion as

a-⑭ "Wi O
V

X : - ·I·Yo

-I (injective ,
continuous)

lolTheorem (Van Kampen , special case) ①
i

,
(X) = π

, (U) i (N) Kev π(X) This
where the amalgamation π(l) i(π

,

(U1v)) indus es

⑤ O group
homeover +

,
(UnV) is given by ;

it I jf(x) discusI
A

[
·j For e&T(I) Ifor all + π

, (U1V) 4 identity I L i·Xo

·q(X) with jy(x) i? ↳ &

xo) jx)D,
(Unv()

stown
.k(x)"j(d) is a new relator· ↑ ↓

-O(nX)·
Yo






















