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(3) = 1 Ctrivial group

: all closed paths in 32

are will-homotopico
: "north pole" x> X' is s raphic projection
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C"E RU5803 Cone-point compactification)
x
.-/ 2 from the north pole O- R

L-sO ⑭ See Hatcher for general case including possibly space filling curves.
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(R2) =

π
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punctured plane
follows from the fact that ④

· Xo

- 303 and S' have the same homotopy type
R-(x-axis) = M- (03 = S'

*- 303 = S
X =Y : X

,
Y are homotopic/ have the same homotopy type/are homotopyvalent

Note : this is weaker than XEY (homomorphic) .

the e

· retraction "def, retraction sense Hatchen writes XIY for homomorphic .

· deformation retraction & Let A CX (subspace of a top, space) ·

· strong deformation retraction -: X-A is a kotimmous)such that fly = id = 1
+

i
.

e.
f
all a > A .

"dif, retraction" .

A raction (= a

· homefopy If such a may exists then A is aetract of X -

· relative hometopy
Eg. M had a retraction to any

one of its points. If a < R" then
· homotopy equivalence

the constant map -> 493
,

xnsa is a retraction .

R-> Paxis (x,y) +> (x, 0) .

E) S'CR" is the unit circle
,

then there is no retraction-> S'
.

( But this
may

not be obvious .





XER X= 0
, 1) x 903) U Ukr3x (0, N-r)) X has a def. ret .

toA 403 x [0
, 1.

-> ->. In
I ,

this is a def . retract .
but not a Ott Estel

strong def. retract.

There is no strong def, retract X-> A
.

("continuous deformation")
Let fo

,
f:X-> Y be maps. A homotopy from Fotof

,
is a map + : 10, 17 xX -> Y such that flo,

x) = f(x)
f(1

,
x)= f

,
(x)

f(t
,
x) = f(x)

If ACX is
any subspace ,

a homotopy relative to A from totof, (foof: X-Y) is a homotopy -:(0,BxX->Y

such that f(a) is independent of +- 10
, 1) for all atA .

(constant)

A path from a to b in X is a homotopy from a to b.

Given two paths to ,
f

,
in X from a to b (ab-X) is a homotopy relative to 90 , 13 .
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i
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!

= 1Y
↑ x= G xyx" = a ab .a= ba

y = ab whereas
S -= (ab) = ba = ba

disck
.

A free product G*H is the set of all words from elements in 6 and It hav no relationsig

&between elements inGandelements int(excepti oneofthese
elements is the ideriee.

intere infinitee
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b shisms ofe(((22) * (2/22) = (x,y : i

,1- yi)
= group

of all antoe if--

·...
ie. <X : RX = <X, . . .

,
xm : i

..., YkY
<Y : S) = <y1: In : S,

"

; Y

: RY * < Y : S) = (VY : RUS) = <x, ... xm
,y 1, yyu :

,
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.. Ye ,
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