
HplanB EthylA aHp1B ÉHplx 1
Hpe An B

there is also such a LES for reduced hom

THE MV SEQUENCE FOR MV 3

THE RELATIVE CASE Hatcher 152

Let X be a space A Box

Put 1 AUB viewed as a

subspace of X Assume A B C't

are open Then Fa LES
ima i B

Hp x An B Hp x A AHp x B

jÉ Hp xp B up lx And
We will prove MV 2 In order to do

it we need the following results we already

mentioned in the homological algebra
section



FIVE LEMMA I 2

If L B S E are isomorphisms

in the diagram
A BEC 5 DFE

at B I get
it j

and the rows are exact sequences

then M is an isomorphism

Proof
M is surjective

Take c ed Then K d s d for

some de D By exactness

O L Lk d e sld Ell d



Since E is an isomorphism

eld O So de kerb lmk

This means that csc exists

such that KCC d

M c e C Also

K yn d d timid K c

SKC Sld
D

Mla dekerk Since Kak Imj
b exists such that

j b mo d
c Miel

Abe B with P b b

Ma d j B b Mj b

p C j b c



p is injective

plc o implies that

O K'Mla S Kla
Since S is an isomorphism Kfc 0

So Ce Kerk Img and beBexists such

that
jibe

O Mj b j B b p b cKaj Imi
so al EA exists such that i ca B b

Since 2 is an isomorphism act exists

sit L La al Then

B b ai'd Ca Bila
Since B is an isomorphism

baila
g exactness

C j b ji Cal o
Dh



ADDENDUM to theorem SES LES

Let O A B E 0

It to th
out so e O

be two SES of chain complexes

and fig h chain maps sit the diagram

above commutes Then we obtain two LES

in homology with maps
between them that

makes all the squares commutative

Hp A Hp 8 Hp E Mp lot
If I go thx ff

Mpla Hp 8.1 Hp E Hp lot

Proof of MV 2

UGA VB B UNWARB

Mstrong
deformation

retract



defo

We can observe

0 G An B GCA ACNB GATB O

f f f
0 alum alula GCD auto
these two SES sequences induce
the following commutative diagram addendum

MprCAB Hp AnB Hp a aHp B HpCAN

1 LE LE d
HEY x Hp Un Hp aHpG HEMA

112

HpX Hp x

By the 5 lemma Hpt At B IHpW x

I Hpt x






