















































































































supplement

ftp.T Eefomula
Suppose Cx Dx are chain complexes and all Da

are free abelian groups Have exact sequences

0 Zn Da But 0

which assemble into a SES of chain complexes
0 Z D B O

o Zn Dn But O

o E Dl But 0

Tensor with Cx Levelwise we get
0

p
nCp Zq

p p Dq pQucpoBa.to

still exact Cp is free so Tor term is zero

so 0 Cx Zx Cx Dx Cx B 0 isexact


















































































































Get a LES on Hx
Hn C Zx Hu Dx Hn C Bx

Hum Cx Zx

Need to compute homology of C Z Cx Bx

C Zx n

p n
Cp Zq

2 Edi pi 220 Bite 199
diggy

zero on Zx

Σ2αi βi
2 Cp Zq Cp 1 Zq

A cycle is asequence of elements Xp

Lpt Cp Zq with 20 1 xp 0 in Cp102g

A boundary is a sequence of elements 201 Ppt

Ppt Cpt Zq

Homology cycles boundaries

her Cp Zq Cp 1 Zq

pta n im Cpt Zq Cp Zq


















































































































Cx Cx X Then this is Hx Xi Za
Note Because Zg is free this homology is

p n
Hp Cx Zq

Similarly Hr C Bx
p n

Hp Cx Bat

LES becomes

p n
Hp Cx Be 1

p n
Itp Cx Zq

Hn C Dx

p tp
Cx Be 1 Hp a oz

ptq n 1

As a result there is an exact sequence

0 coker Hp Cx Bg Hp Cx Zq
ptq n

Hu C D

ker Hp Cx Bq Hp a zq o

ptq n 1




























































Can check the maps pQ.sn p C Bq
g
nHp C 0Zq

are induced by natural map Bq C Zq

p
p Eggly

needed

Tor Hp Cx HqDx O
Pten 1

To show this exact sequence splits as a direct sum

we have to do the same as for the UCT
have to split map

Dn Ba n o

DnE Zn But
final result

Hn Xxx Hp X Hq Y Tar Hpx Heys

pten pten 1


