
 

Def A bicomplex C is the following information

Cpg Rmodules

C 8µg Cpg Cpi f Rmodules homomorphisms
dp.gg Cpg cp.gl

g
cleft do11,81

St Ld I bd commutes and also 820 d2 o
Ct't CP11.8

We often assume that Cpf 0 if Pio or flo

Homologies Since every row colum are chain complexes

ma F homologies ftp.q CiS Kerl8p.qYTml8p

i.ql.Hp.qlc.dkerldpql2ml8p.q l

TA
Define Ci p i Cpf Cio Cia Cai

Tt toDefine Di Oi Oi1 by
D po i I sp.qtllldp.gl

kinda DoD o d

proof DoD IS HIM'd o Stu Pd d

S't 4Pds HIPsd d2 0 d
I

a

TotC4



TH iHence the chain goin CITDIY defines a homology Hi c klrDhmDi

Spectral sequences Goal Relates H Ic S H Cid HTT cPif Pif i

More definitions Define the horizontal Filtration vertical Filtrationby

FiCn it qn Cpf Fi Cn pqn GifPei FEI

Facss

Fac4

For simplicity write HFion Fi Cn nee Notice

D FiCn Film So Fico Fi C I Fica D
is a chain apt Write its homology as FiHn
Hence Hit Fnltn

FpCpeg n D ftp.rcptqi
Eff ftp.iqqhDffprcpqiItfFpCpqhDlFp ri9ot8ti

Notice Epiq comes from Fpcptqlfpiq.iq gag ie any
element in Epig is some quotientof an element in Cpg



Dftp.rq EDfFpCptq nlTprCpq In
c KerD n ftp.rcpiqi In
C D ftp.zrcni n ftp.rcpeq i k since OEFparG i

passqrlientf
fprcn.in D ftp.arcn i

ftp.arIGADYFpsrcn aItfFprCnihDlFpiCnD

Hence we have df.gg Eff Eprqtr1

theorem dr is welldefined

Eff Gif i df.jcp.q cp.fi is the same as dpso
E'pig ftp.g Cid id'p.q HpifCc.d Hpi of Cid

is induced by Spg
ftp.q Hpif H x Cid 8

EpTf Kerldpr.gl 3mldiIirig ri it
When n maxcp.FI then Epq Enp Efg
Epf FpHptq FpiHpts

proof Homework
y

let pegn Then

OEFoHn E FiHn EFaHnE E FnHnHit
EEN Ein ELIA Enfo

We say Epiq converges to HTT



Recall that if U Ev cW are vector spaces then

I E E wa
Hence if all the Cpg's are vector spaces then Hit p nGaf

Redo everything with vehicle filtration we have

Horizontal article

Examfle Snake lemma Suppose we have the following

I I I
o A3 B3 c o

t te I
o A2 B2 c2I I Idod Epiq
o A B c o
I d t

o AoeBo a

Such that the rows are exact Using we have Eph o Epf
Hence HEA o Using F we have the following



i

ocHKAKHIBKH.ge o

l OcHUH1471344 o
I ftp.g

o HYAKHIBI l4ooH4AHtlBHtY4 o

q i i
v Id s Kadi I
T ftp.q 3 Cokerdi TTding kudu O

i r Kerd'm
2 Cokerdir zmd.kz kudu O

r laid't l1 Cokerdu gurdy kudu O
Kerdin ICokerduo zmd'so Kudno O

P
o 1 2 3

Since the second column is stabalize and Eff 0 so

the second Col is zero

Since the first third column Strbalige at E3 so

the red arrow d are isomorphism

Hence we have a long exact sequence

n d d connection homomorphDm

H c HTB itchy Hmla 4 HMCB 4
d d'T
CokerdinIkerdin I



Theorem Lemay Serre
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