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Before : · (axiomatic) homology
↳ took as axioms (pt) E Ho()EA

frg = fx = 9 * 3 didnt
MV naturality

· Cellular homology (only for CW-complexes)

Ihm : Singular homology satisfies all the axioms
of homology.
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Outline : 9 Lhomolo Lt Thi -functor C#
L --> -->I C + (X) functor Hi(X] EHA(X)
space Chain complexes groups

Free Abelian Groups : (A = )
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↑ef : The S-fold direct sum is the subset
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of functions a :S- that assign all but

finitely many elements to 0.
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Remark : S
,
Z/S is an Abelian group
ZJos is a subgroup

a = (as)stS ,
b = (bs)seS

a +b : = (as+ bs)seS

Has identity ,
inverses

I Serty (i . e. way to createRemark:
S

hasauniversal
Fix · ab. gp.B

· function f : S + B

27 : functionOf : 10s-> B S .t . Of is a gp . hom.
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OS is called the free Abelian group on S

↳
can make a group hom.

Singular Simplices and Chains

Def : Fix a space X ,
and 20

.

A singular n-simplex (in X) is a continuous map
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Continuous functions

candoCranee

X cts. functions

&f : The set of singular n-simplices is denoted Singn (X)

Def : The set of singular n-chains of X is
Singn(X)

↳ algebraic
These sets are very large !

Ex : An element looks like a finite linear combination
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0 : A- X linearization
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Notation : Let Cn(X) : = Cn(X ; ) : =
Singn(X)

↳ groups in the chain complex

Differential/Faces Xi So : = 0 X
2

& A->
&

Fix n20 .

->
-· Xo &,

i= 1
& X 1

For all 0 in

We have a function ->
O A2

Si : A A xit spot S2i=2 X o

>(Xo
,
X

.. ...,
Xn-1) +> (Xo

, Xi
, ..., Xi - 1

,

0,Xi. n) (aib So

X
2

(0 ,
a ,
b)

&

& &

Si is the ith face inclusion El -
> E

Fo
A

I Fo - XI

X
2
- X o

O

(a ,
0,
b) .

G ↓& Sa 2E
& X 1

-

*

O

& X 1
-

O

X o ·I (9 ,b ,o

X o



We thus have maps
2i : Singn(X) -> Singn-(X)
(0 : Av+X) + A=X

= : DiO

We say 20 is the ith face of O

n
th

&f : The differential is Con: (n(X) + Cn- / CX)
10 = 0+ C-D

:
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The singular chain Complex of X is the chain

complex (ECn(X) 3 n
, 2)
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