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Goal : Define continuous maps

D + X

- ↑
sy topological space

A single
,

fixed n simplex ,

D = Carlen--- .Eni) <IRV
+

D' : E in

I>



Use maps

-D + X

to define singular homology groups,

16
sing
(x)

defined for any topological space.

The signlar hugy gaps
have a number of advantages over

simplicia) homology ,
but the

two will agree on simplicial
complexes,



② We use maps

D"- X

to define a "A-complex structure
on X" which is a generalization
of simplicial complexes.

Simplicia complex
,
in IL

:
-vs

At most one 1-simplex from Vita V,



We don't spend much time on

general topology , but--

we need to see example--

Last time :

(X
,
O) is a topological space

~ equivalence relation on X

Xfe = Gequivalence classes &in X wirt.

UcXIn is open
if



WCX is open,

u = w/

Example :

Coin < IR

rekturely open sets in [2 , 1)

1 · ((9)
we [c1)

↑ -X
is open

W
ope in 12



Say BCX
,

X is a tep space
:

XIA = XIm where

D a collapses all of A to one paint

② more formally :

X
,
MXy() Ea

E
. s .

X = (1)
.
A = 40 , B)

X/B =
[ . 1) with
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T =SxS' = T2zdm
torus
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& (X
,
0) is a dapological space ,

X'CX
,

then with the

Subset toedgy (induced from (X,Q)

(X' ,8) ;
UcO' (open subset of XI

(U = X'nW
,
where

W is open in X

Exercise : Prove (X IO') is a kopological



space ,
it. any finite intersection

of
open subsets (elements of 0

is again open , an arbitrary unio
of open sets is

, again , open,
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②i) (X
,
8)

,

(X2
,
8),

than

X
,
XXz has the

"product topology"

(X
,

+Xy , 0)
where UeO (W is open set

in X
,
XX2) iff

U is a unich of sets U,We
U

.,
We are open in

Xi
,
X



IR
,
M

,
IRXR = I

U < IRXIR in the product

topology iff for each veU,
u = (x

, ,
Xa)-IRh

·
Xu

T U
-

⑳-
a



Cylinder ,
come

, suspensions--

Say K is a simplicial complex
in IR"

·

Vi Iih

·

Vz
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K = 40, Vis -- EVs]
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Abstract simplicial complex K.

associated to K

19 : [0 . [vi
, -- Evg) ,

Evis] ,
---
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1Kl : /k / goom < IRL

·
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·

Vzgo
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Claim! If we have another

simplicial complex
,
K'

,
in
RRV

·quo
i V

say that Kabs isomorphic to (K jabs
if
f : Vertices of Kabs

bijection Vertices of (K/gabs=>

Sit. S.c Vertices of Kabs

S = (abs ( f(S) +(k)



Theorem : If so (K*bs -rkgabs

are isomorphic ,
then

homeomorphic

(k) = 1kl
·

Vi

·

Vz
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