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where where all arrows are reversed



Bourget A spectral seg is bounded it

for each nez there are only finitely many
non zero Ett s t peg n If this happens

then there exists an r sit If't E Er for

all rero and we devote this stable value

by

EIS.DE
we say that IF cergers H

if there is a finite filtration

Ft C FP the FPH FSH

sit E I FPH.PH FP HP F This is written as
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filtration Epic Fpc we get
a cogent spectral seq

E 9 Fpc Fp C HP C

see Wiebel 5.4.6 and 5.5.1

This enables us to define the spectral

sequence of a double complex



Speedy.at ublecomples
If we have a double complex C we

may filter the total complex TotCC by
the cus of C i e we take FuTot C

to be the total complex of

Itenc
p n

If c lives in the first quadrant then

this filtration is bounded and we get
a convergent spectral sequence
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There is also a filtration by rows which

yields a cone spectal

seg.IEtHCHTotC
This enables us to define the spectral

sequence of a expositor of left exact

functors



Blotended spectategree
Let it B I be abelian categories and assume

that A and B has enough injectives Suppose

that we have left exact functors

A to B e

such that G sends injective objects to

F acyclic objects yields RFORG RCFG

convergent first quadrant cohon spectral sequence

Choose an ing resolution A I

a to get a complex GCI in B

Take a Cartan Eilenberg resolution of GCI

exists by Wiebel's 5.7.2

Non apply
If we filter by columns we get

TIPI HP RTF GI HP TotCC

Since each GCI is F acyclic the Ez page

will take the form RAF GIP 0 it 9 0
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so we get
RP FG A I HP TotCC

On the other hand filtering by us we

RP FG Aget E RPF

T.ua

Ex Suppose that we have a group G

and a normal subgroup N

I i N G GIN 1

Then every G module A restricts to an N nodule

and we have left exact afunctors
Moden Modean Ab

The Grothendieck spectral seq looks like

EP eHPCG.IN H9 N A rHP CGAI
This is usually called the HochschildServe

Epeddegree

E



Enology Indes
he computed some low dim cohomology groups

of Dg and Qg last weak using GAP Now

let's compute these cohomology groups by hand

using HS spectral sequences

Let G be either Dg or Qg
we have D8 I Q 2 22 and hence

H G 8122 E How hah 2123 E 21227

consider the HS spectral sequence associated to

the exact sequence 0 2142 G 2122 no

where 2122 acts on 2142 by 1 x where

we consider the trivial G nodule 012

h Dg or Qg N 2142 GIN 2122

1 First note that H N.IQZ EHomgrlN Q1z 2142

where 2122 acts by 1.6 Ce

The Ez page takes the form

O O O O

3143 H GIN 21427

H'law0127 H GIN 127 H GIN 2



The filtration on E H 6,0137 takes the

form

0 F'ES FE 10 I I H GIN Tz
IE EE FEE FEE E her If L3
F'E Ez EE F'ES IE O

H 6,0121

This gives an exact sequence

IÉGOZHUTHEGNER
Fact The differentials on the Ez page for a

trivial nodule are always given up to sign by

nap product new ye ecement

o N G G N no H GIN N



Since Dg is a semi direct product DgE 1143 2122

it represents zero in H GIN N and cup product

with this element will be the zero map Thus

H Dg 2 H Dg 2 I H GIN H N 0127 I 2122

On the other hand Qg is not a semi direct

product and will give an isomorphism
H GIN H N 12 In H GIN 012 enough to check

that it is net zero Thus

H Qg 3 I H Qs 013 0

Next we use the exact sequence

0 2122 012 1012 n o

to get a long exact sequence

H G Q 2 G 2 H G 21231 H G 012

to see that IF vector spaces 2123 G Dg

H G 2122 I H G.IQ E GH2 6,012 21235 G Qs


