Spectral sequences

Source: | prefer the treatment in
K.S. Brown, Cohomology of groups,
chapter VII

Topics:

- the spectral sequence of a filtered complex
- how these arise from double complexes

- application to the homology of a union

of spaces.

Motivation

We know that a short exact sequence of
chain complexes 0 ->A.->B.->C.->0
gives rise to a long exact sequence in

homology, perhaps giving information about
H_*(B.)
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A 1 and 2 describe the same simplicial complex.
B 1 and 3 describe the same simplicial complex.
C 2 and 3 describe the same simplicial complex.

D They all describe the same simplicial complex.




Filtrations of modules and associated
graded modules
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We assume that filtrations are finite.
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How did that work for you?

A 1so totally got that

B OK

C I’'m not sure about what we just did.

D Shaky



Definition. [qt
A filtration of a chain complex C. is a chain
of subcomplexes
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How did that work for you?
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The filtration on the homology of a
filtered complex.

Proposition.
a. The image of H.(F_p C) in H.(C) is
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How did that work for you?
A |so totally got that

B OK

C I'm not sure about what we just did.

D Shaky



The spectral sequence of a filtered complex
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Proposition.

Assume the filtration is finite in each homological
degree. Then
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