Some homological algebra

See Appendix A3 of Eisenbud, Rotmans’
Homological Algebra, and my notes.

Chain Complexes.

We learn: what is a chain complex,

it's homology.

Maps of chain complexes, homotopies
between maps.

The long exact sequence coming from a short
exact sequence of chain complexes.

Definitions. R is a not-necessarily-
commutative ring.
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POre-clage Warm-up

s the following specification a

chain complex?
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Question: what is the homology of the second
complex in degree 2? In degree 1?

.

N N O

/27

A
B
D something else



Definition. A chain homotop
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Pre-clage Warm-up

Consider the two chain complexes with non-zero
terms in degrees O and L 7Y 4
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2. Are there any chain maps M —N
that induce non-zero maps on homology?

No

A Yes

B No
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Examples.
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The snake lemma
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The long exact homology sequence.

Theorem 2.3.6. A short exact sequence of
chain compleQes— L g S N=0o

gives rise to a long exact sequence in homology.

The connecting homomorphism is natural.













Projective resolutions




