
Consider the LES of Ken Kenn

Hpu Ken Ken
D

Hp Ken
il Hpckin Hplk Ka

If p n then it is surjective

if p n 1 then it is injective

it p n n t then it is an isomorphism

Fix a positive index p o By induction on n

it is easy to show that Hp ka
o tp n

Basis no Hp Kla O K j 0

Similarly it is easy to show
that

for pan we have the exact sequenceO

O Hn Kent Hn KentKenftp.ikcnD HNCKM 0

jm I
Brij In Hm KentKin27

and
Mn 2 KG21



For nil we get a
a

0 Hnfk'D Hnfkenylkendigenckeny Mn Kano

jnf
Hn Kanika
and
Mn11kcal
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the above
sequence
is exact
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Proof

jn is injective KerBakeran

kuan Imj because the sequence G is

exact

second quality exercise diagramchasing

Conclusion Hn Kem kerBr

kami man

Hn Kinn Eaker anti InNBA
Proof

In Ca in is a surjection

Hn kami s Hn knife HnKY
1m21

E CokerAnti



CLAIM In

Hn Kcal Hn Kent th kata 7

all maps are isomorphisms

Proof
Let in then

Inukai ka ten Ka ten Keith
b

T talkinKen
o n

8 A

COROLLARY

If K is finite dimensional FM S.t

K no Klatt Kati K then

ten k Ha Kem Ken
Bryan

Falken
Hn kino HnCK



DEFINITION

Define a chain complex

Halka KIM Bryn KenKen 2BHm ka ka

EH ka KH H Kla 0

In this sequence B is the connecting

homomorphism from LES of ka KH

We denote the ahomology group of

this complex by HinCK

COROLLARY

If K is finite dimensional then

HIN K I Hn K

Remark this statement holds for

any Av complex K but
we will not

prove it here



Since HpKerKeri is isomorphic to

ftp 6 we will actually want
to work

with a chaincomplex with chain groups

Cup 14 91
6

DEFINITION

Define two homomorphisms

CHCH HnCK
Cn Ken 17

Recall that BI 2B Ken KenD

Denote by BY the generator of
Hn BY 2BY

1 no 2 noCfa I BY

To define I let InHn 87 727
ho



be the unique homomorphisms
t

dnf Sn 1
bouquet

Recall f of spheres

KIKA 74Men n

s

Define

EG E AndPAID 6
be In

We have already proved that I
is an isomorphisms the iso from

the last lecture check the details

yourself
CLAIM

I
1



Proof
It is enough to prove that E Eid

since I is an isomorphism

Since CnaCK is generated by
the n cells 6 it is enough to

check of 6 6 46
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Define a boundary operator

CntCk c k by

Cnt K Cnw K

Imf MEN
Mna Kenn KayInt HackedKen

D

afinckenyfn
Clearly dnodn 0 because

Bn Bn 0

Let us write this differential

explicitly For Ge contCK write

dnt 127 2 It b t

TEIN ED
r
INCIDENCE
NUMBER


