
 

SINGULAR HOMOLOGY
Definition

A SINGULAR n simplex in X is a

map G on X
The word singular is used to express
the idea that 6 need not be a

nice embedding but can have singularities

where its image does not look
like a

simplex All that
i's regained is that

6 is continuous

Definitions
Sfx is the free abelian group
generated by all the singular
h simplices 6 D X of x

We call SnG the GROUP OF SINGULAR

W CHAINS of X



A singular n chain is a finite

formal sum
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The BOUNDARY MAP is defined

by the same formula as before

2n 6 C 1 G Evo iii ND
i

b
Evan ti in is regarded as a

map on X via the canonical

identification of Eve Ni in

with ont preserving the ordering

of the vertices



the proof that 202 1
0 works

the same as in the simplicial
homology case

Notation We often denote all In by O
and write Snlx I Sn 1 X 202 0

Definition
S x 2 is a chain complex

The SINGULAR HOMOLOGY groupscycles

are Kernan x

Im2nFBADHr x Khmann
Example

boundaries

X point What are
the homology groups

of X
For each dimension n 20 we have

exactly one singular simplex



by gul

G on X So Sn x 27 Gn

We now calculate In Six Six

In Gn an alternating sum of

nss elements each

of which is Gm

ancon
o n odd
bn i n is even o

O n D

S G SID six SG O

I 133 81 so

2h is an isomorphismfor even n 0

and the zero map when M is

odd



Cycles

Zak
D n odd
O n even 20
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Boundaries

Bride
n odd
n even In o
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FUNCTORIAL PROPERTIES

Let fix I be a map between
the spaces X 1 For every



singular n simplex G O X

we get a new singular simplex

induced by fo 8 01

Extending linearly we get
a homomorphism defined by

Fn Sncf SG Sn 7

Fm Eng 6 no Cfo6

Proposition

Fm of f fee 2 2ofc

Proof

f of 6 Fm 1 8
Eve pi inht n

C 1580616 it nd
i

In to 6 Fifa 2 8



thus we have a commutativediagram

Sm x shld Sn x

dfore dtr Ifm
Sna 7 25h77Insult

homomorphisms fo S x 5 G that

satisfy feasefe are called

CHAIN MAPS from the singular

chain complex of X to that

of I


