
 

we'll apply the above
to chain

complexes of singular chains

S x S Cx A

We'll also apply it to the cellular
chain complex c.mx etc

SINGULAR HOMOLOGY

S x G S x OG
SnCx G E nibi i Gi ed_x hey
2 Sn x G SmCx g has the

same formula

2 gb EG 8 0 is in
6 on x gEG

2 Eni Gi E his
old E

22 0



Mn x G HnCS x G

A X subspace SnCx A g a SnCx

Hn x A G SCA G

Reduced homology HT x G is

the homology of the augmented complex

S Cx G Is x G Eg o

Enix i Eni
One can show that if X is path connected
Ho x G IG via the following iso

Ho x G is the 0th homology of
Six OG 5 Dog 20

Pick X E X Identify S x with points

6 x represents Xe X If X

is path connected then FM for any
X X St Mfo Xo Ma X



M x x

Define f g n gx eHe x g

toxoid Mag smog g
x Xo

gx gx

It follows that gx is independent

of our choice of X

The generators of 5 DOG are

xOg where x is a singularsimplex geG

Consequently Eg x also generate Ho x D

Since gx ga tx this map is

surjective



E smog E pin oxg E pico of g

g g o

E induces a map on Ho x G E

E flap EC gx E gx g

É is the left inverse off so f

is injective f is bijective
Ba

Most of the homology theory carries
over to Ha x A G LES of a pair
homotopy axiom excision MV LES HIYA c

is a homology
EXAMPLE theory
Let x d be a spaces fix a basepoint

EX then HECx G I Ho x G
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EXAMPLE

HI Isn G G kn it n 1
O KIN

For n O He so G
O ke
GOG K O

Proof
For n o so 1,1 the result

follows from what we said before

From now on omit G from the

notation H G



Assume n 21 Consider B 2B

1

BpBn is a good pair
Examples a complex

A CX a subcomplex

Then HKCB 2B IHI Blan The same

statement holds for homology with coefficients

We'll now use the LES of B 2B

the theorem about good pairs get

MIA HI BYBn HICBD HEBE
Isn Yu

HI Sn IT Sm

HI 8 E 1 Mineso
K
Ktn

B

How to see this is more explicitly
what are the chain level representatives



of the elements of AnCS G

Consider 6 on argon the quotient

map viewed here as an n dim simplex

in the space Yon esh

Note that be is an m cycle in

the group Snl on where e Moon

corresponds to the points of 20

One can show that 6 JeMn Mon

I Hn Sh I th 5 EZ

is a generator Example 2.23 page 125
Hatcher

Consider the following map

G tenCohon G

g go
this is an iso


