
 

CHANGE OF COEFFICIENTS

Let 4 G G be a horn of abeliangroups

Such a Y induces a chain map

Y S X A G S X A Ga

If f x A 14 B is a map then F

a commutative square
S x A Ga s I B G

fye fye
S lx A Ga s I B Ga

We get a commutative square in

homology

Hy X A Gr H I B GD

14 14
My X A Ga H I B Ga



If 0 G 7Gt G O is a SES

of abelian groups then we get a SES

of chain complexes
0 S x A G S x A G 5 x A G 0

We get a LES in homology

HnCx A G HnCxA G Hn xp G

Ha x A G

the connecting homomorphism
is called the BOCKSTEIN HOMOMORPHISM

Two interesting examples
OA O 27 827 72427 20

at O Ez
2

2 34270
I opt



DEGREE THEORY WITH COEFFICIENTS

IN A GROUP

Recall that if f S'S then dig f def
where de27 is the unique integer sit

Miss
HiIsn

112 112

Z

fila d a

If we take coefficients in G we get

Hit G In Isn G
112

Question can we still say that fila d a

with de 27 as before Ies



If we consider 2 on Oyon Is
then we've seen that this is a generator

of th S HISD f 6

is homologous to d 6

F Zo d b 2T for some

t anti Sh

fdgb d gb 2 gt in tents G

kgEG

Conclusion 96 d go AgeG

f a d a fatten1s G



CELLULAR HOMOLOGY WITH

COEFFICIENTS

K CW Complex

C k cellularchain complex 27 coefficients

Cinch Cit k Cif K

C A

di 8 GET E
TE Ie

What is bit

fi Bi K characteristic map

8 is attached to k D via filypi
attachingmap

film
induces a map sit sit

as depicted below



o EJ deg pyo fi lypi
To compute cellular homology with

coefficients we define the degree
as above

CidCK G I A G G
GE IE

EXAMPLE

Consider IRP Syn x
AxeSh



IRP has ow structure with one cell in

each dim OE é en The Li 1 skeleton

of Rpi is Rpi 1 the i th skeleton

Rpi is obtained IRPEppityBi

with attachingmap fi fbi Rpi i

by fix x

Ex Ex

The cellular chain complex CKCRpn

has Ciw Z ele t o sis n

Generator

2 Cia Cot is aCeli g edit

where o i odd
i even 22

g
ice in



reminder

RPYppi.sn Sit

so where does g come from

Each fi has the preimages

signs depend on the degree

of the antipodal map C D for

sit si the degree of g is

1 C 1
i
the projection map

is

just the identity
since RPIpi 22 Sit

From here we get
it n even O i n

O Ze i even en

Hi CRP 2 I 222 Kiodden
Z E O



O i n
it n odd 22 i n

0 ZE i even en

Hi CRP 2 I
222 Kiodden
2 EO

what happen for other G's

CiwCRP G G eli

t o si en Ciw D for in

IED

2 Cia Ciw is multiplication by
g as before

d GURPSG GARP G

If Osievenen d Carell La een Kae G

If Oci odds n d Caen o



cycles Ye
Orievenen

A G eli Oci odden

G eld it

O ico or i n

Where Ki Ker G G CG
O i n

Bit Orievenen

4 42 4 Osi odd n

O

dleits O in
boundaries ico or i n

Now we can calculate homology groups

Himarprig
egg

Orievenan

Oci odd n

i o

O ico or i n


