
Homotopy (Equivalence) 2/5/24

Last Time : Downloaded some properties of homology
Kn=0

,
abelian gp. A ,

(1) spaces -> Abelian Groups
·Think of n / -> Hn(X ; A)L
in Hn as "The nth homology group
representing of X with coefficients in A "

something When A is implicit, we often write Hn(X)
in nth dimension (for Hn(X ; A))
i

. 2 .

13

Hocaptures (2) #f : X+ Y continuous
,
we have an induced

"

something homomorphism f : Hn(X ;A) -> Hn(Y ; A)
zero dimensional

, 2#) When f = id , f* = id
H
, captures
something (3) (gof) * = G * · f*
& dimensional , That is

,
Hn(- ; A) is a functor .

etc. homeomorphic
· Think about Proposition : If XEY

,
then EnI0

,
FA

,

homology groups Hn(X ; A) EHn(Y ; A)
as a cubist

painting ofthe Fact : Hn(pt ; A)&A ,
n = 0

space O n = 1
Just take this fact for granted

Definition : Fix two continuous functions f
, g : XxX

.

A homotopy from f to g is a continuous
function

H : X x [0 , 1] -> Y
(X
,
t) +> H(X ,z)

such that
H-

,
0 = f

H -
,
1 =

G
Example : X = S' = Ex , + x22 = 13 cIR2
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Example : X = Pt ., Y = IR2 S . E
off : X -> Y

*
->> (2

,3)

9: 1
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I , I

Define H : X x [0
, 1) ->
t > (1 - z) . (2

,
3) + t . ( - 1

, 5)
At t = 0

, image of function is (2 .3)
At t = 1

,

" "(-1
, 5)

What happens in between ? It's a
straight line

Points move from f to g as time goesfrom 0 to 1

Given fig : X-IRN
H(X , z) : = (1 - t)f(x) + tg(x)

Any two functions are homotopic if their
codomain is IRM

· We say f is homotopic to g if I a homotopy fromf to g
· "Homotopicto" is an equivalence relation (on the
set of continuous functions X-> X)
Ican try to show this as an exercise

DO : 6 . 2. I
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6 . 2.3

↳ Continuity - proving continuous using defi's
can be tedious here

Cheat : Anything with a formula is probably its .

sums , products , composition of functions is its.
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Costsint) +

Projections ↓ x , yXz
Check projections

IR (R Universal property
t3 cost sint of product spaces






