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- Define for X top space
:

1
Sing (X) with many properties

,

e
. g.

simplicial#
② If f:X+ Y continuous

,
there

is

fe:d (x)+ J ." (4)

③Y we homotopic ,
then

fe,ge agree



- "n-simplex" means

Conv10- n)
,
Joan in

general position ,

but

"ordered nsimplex" remembers the
order of 201--an

-

Define the standardn- simplex
,
A

- For each
map D-X ,

we have

not faces A* -X
.

- Define e(X) , H(X)
m um

ginormous a bit mysterious



Admin

Exercises :

- You can skip exercises in SB ,
if you've seen point-set topology
- Still

, you might want to do

Exercise B
. 4 (relatively

open sets in X' < X (

- Do exercises in GB
.

2
,

B
.
16 and B

.
17 are more subtle

aspects of topology



- Exercises B
.
13 + B

.

14 are

very important:

wedgesum !

0xX y
X Y

Xv4 :

Of
- disjoint chim ↑
o X2Y x-y

# X
,
Y connected = 16 : (Xvi) : HieH : (4)



Singular homology outline :

See Hatcher
, Chapter 2 ,

but our

notation will be more careful !

↳
- Singular n simplex in X :

Continuous map : t ! A -X

- The "boundary" of a singular
n-simplex



2
.

r r
j = 0 - -

E
,., 9 jg-- ,

e
n + 1

where

o : a- X
-



The ideas

Define : singular no simplex in X

Define : In of singular no simplex on X

Fix
↓Dra

i
es e



Let X = (X
,
O) be a topological

space. o singular n-simplex
is
any continuous map

5: D - X
.

:
X = [3

,5] < IR

D' -> X any continuous

mup



I (1)+ (3
, 5]

(0 , 1)+ (1)

↑
35(X) = Gall IR-knea

combinations of maps W : D-X 3



her + ! A - X

: D- X

we say U = W in Es(X)

iff r
,
0' are the exact

Some map

↓ +05y
A" = G(to,ty --tu) I 30

; real &
tat-til

D + X



Hext : define Con

2: (X) +T(x)

· A2 cIR3

any :D
- X

we can restrict + to

e



Seeatcher.
-

We think of

A = Cour(e-Ent1 < IRM

&emben
bardy of

2

:

-
2

, 22



we want to get

3 mps D' - X

Define : An ordered no simplex !

,--,EneIR" in general

position ,
but

* (Coulo ,-l , Jas . ---)
- z

in IR' listing
the vertices
in order



#

If we have ordered n-simplex

(Courlos-su)
, Lo-)

there there's a unique map

A- Convo
,
--ar)

(total +> trat--tran

(toryt 0
,
m IR , tot - -xte = 1)



Can think on ordered n simplex :

150
,
--

,
fin) a sequence

in IRK
o ,-.,
In one in

general position

- ↑

I'
& 9

8

-

(
,
a

= e
,

Dop

e) , in
↓ IiH in

( ,5, ) general positio



How : 0 : A -> X

D : D
? 2 ·X
De

Veen en
gi

D' + X

(e, en,) : (i)



* (e , , es)
Pe

(2
,, (z)

D'·Y
&

D X

720
,

0 :
2
- X

(s of
j = c (9

, 192 ,4)
removing ej



riD" -X

2

&ra
~
Av - X

Then :
2n :Y (x) +ti(



En = g

Eig .:

= X

= X

22)
*
) : Uleness Where

-Wiezes



D + X

+ X

in

Ha

2, 0 : Heide
,[S -(e) - u(e
, )

i: X



(20 (Venes series I+ W(
,,e)

2
, (2r) = Six mps D +X

e
= U(es) - real Paint

- (r(y) - w(e)
+ (w(e) - r()

= 0



Def ! We get a chan

x
and

Gifix , = 0 for all is

SC

16ins(X) ked)
Fuldia)

He time : & X = Gpy we get the
right this


