
Prop:If X is connected and Y is disconnected

the Xand Y
are not homotopy equivalent.

Pf: LetA, B be a separation of Y,

Define z: Y -> so by
L if yeAz(y) =G - 1 if yeB

Note that I is continues by thesluing leana,

Suppose to thecentry that fi XEY and give

We can are a homotopy equivale and have fag is hanotopic
assure

to ldy via a hanotopy Ho idy
WLOG
--

f(x) =A. Pick pcBo ⑭
Observe that z0H(p,.):[0,13 e so fog



is continues. Since [0,17 is connectedand since so is

discrete themap is constant. Observe

z(H(p,0)) =z(f(y(p))) =1.sce f(x) =A.

butz (H(p,1) =2 (idy(p1)=z(p) =- 1 since peB.

This contradiets the fact thatthemap tRg z(H/p,t) is

can start.

-xitotcontractible.

A

tractible? No, but

our took thisfar one not sufficient toshaw this.



Goal:investigate [S',S']

We're going to find a map deg:[S',51]- X

that is a bijection, ↳ counts the number oftimes,

deg(f)
=1 deg(f) =2 withorientation, that si

↓ d wrges amand itself,

↓deg (f)
=0

⑱ D

⑧.
↓ deg(f)=-1

deg: ((s;s') -> I



Key tool

Ea x
X -> S① ⑯↑
space

Def: Suppose f:X -> S' is a map,

A ftof t is a map 5: X -> I sach

that205 =f.



Al i E
S'S ⑧

If it existed

(id] = [50ct]
= [9]0[it]
=[E]0[r]

=[90] Now show that

=[c] S'*E13 me

namatory
2,S inverses,



We will show that sites' always lift
I
- R

[0,1- S
f

-

-
I-> L

- .[0,1] 0G
-

f



deg(g) =I(K) - [(0)
-
↳R

Plant:a) Two lifts of a function on a connected

space differ by an intege offset

b) pals lift!

and hose dos atdesis) is well-defined,

2) If sirse then deg (y) =des (92)
so des:[S',5'] -> I.



d) If des([5,3) =deg([sr] => (9,7=[se]
and have dog is injective

e) Fre I then exists on:S'-s'

with dey ([cn3) =n.

In factcn(z)=z" will work.


