
 

AXIOMS FOR HOMOLOGY

Eilenberg Steenrod and Milnor obtained
a system of axioms which characterize

homology theories without bothering with

simplices singular chains

DEFINITION

A HOMOLOGY THEORY is

a map that assigns the following

I t pair of spaces
x A a

graded abelian group Hp x A PEZ

I K X A I B and f x A 1B

a homomorphism fi Hp x A Hp I B

Ape Z

II A pair of spaces x A a

homomorphism 2 Hp x A HpCA Apte
Netation Hp X 0 is denoted by Hp x



Furthermore
the assignments in I I are

assumed to be functorial ie

F X A CY B CZ c and for all

maps
X A CL B 11 B 56,0

we have got g of and

for id x A Cx A we have

ida eidmplx A FP
The homomorphisms

2x Hp x A Hp A are assumed to

be natural ie t map filk A 7 B

the followingdiagram commutes

Hp x A Hpu A
fi d If la
Hp14 B 4 Hp B



All the above is assumed to satisfy
the following axioms

HOMOTOPY INVARIANCE

If fig as maps X A TCI B

then fi gy Hp x A Hp 11 B

EXACTNESS AXIOM

A pain x A consider it A x

the inclusion and j x 6 x A

coming from idix x then the

sequence

Mpla Hp x Hp Xp MpCA

is exact

EXCISION THEOREM

Let XA be a pain Vox an

open subset with ICE Let



k e x U Al V e x A

be the inclusion then

Ky Hp Xiu Alu Hp x A is

an isomorphism for all p

DIMENSION AXIOM

Hi point 0 tito

ADDITIVITYdisjoint union
Let X

L xx and in X

the inclusions

Ilia O Hp Xx Hp x

is an isomorphism fp
DEFINITION
Let H be homology theory then



Gi Ho point is called the coefficient

group of the theory
in our examples we had 6 22


