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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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L-sO ⑭ See Hatcher for general case including possibly space filling curves.
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punctured plane
follows from the fact that

- 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) .
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· 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 .













π(P) = 2/22 a is not homotopic to the null path U
.
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A homotopy equivalence gr// L///C -903# S' +
, (13) =

(g2 -
->/
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Xo/- -1/ // 2/ / Ve+y

q(v) = < v + F f
,
(v) = T

# : M- 903 -> M- 903 strong def. retraction since

to = id 2

- So]
Its = ids for all +- /0, 17.

.

&x : n + 13 f
,

is a retraction to S'

/

II (R- 503) = I free group on one generator
















