Algebraic topology

Chains, boundaries etc. 4/1/10

¥ Consider water flowing on the plane; subdivided

Into triangles.
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¥ For each edge, we consider how much water flows through it.

* We orient the edges

¥ Consider a triangle. fHow be w much water flows
Into it?
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Last time
* Chains and boundaries
* Why homology is nicer.

Next:
“ A - conplicss (Refy Hokeher)
Simplices
Canonical linear maps
Quotients

* Chain complexes

General definition
Foe A\ — N\S\vz\u&hom\@w

. Homology
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A A-complex structure on a space X is a collection of maps o, :A" — X, with n
depending on the index «, such that:

1) The restriction (@, | AM)ig injective, and each point of X is in the image of exactly

A
(ii) Each restriction of o, to a face of A" is one of the maps og: A"

one such restriction «

! — X. Here we
are identifying the face of A" with A" ' by the canonical linear homeomorphism
between them that preserves the ordering of the vertices.

(iii) Aset A c X is openiff o;'(A) is openin A" for each o,.
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A O-complex structure on a space X ig a/collection of maps o, : A" — X/ with n
depending on the index «, such that:

u/..\\\ Fl
one such resiriction o, | A",

(ii) Each restriction of o, to a face of A" is one of the maps oz:A" ' — X. Here we

of A" with A" by the canonical linear homeomorphism
between them that preserves the ordering of the vertices.

are identifying the face
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A A complex structure on a space X is a collection of maps o, :A" — X, with n
depending on the index «, such that:

The restriction o, | A" is injective, and each peint of X is in the image of exactly
one such restriction o, | A".
(ii) Each restriction of o, to a face of A" is one of the maps o,: A" ! — X. Here we

are identifving the face of A" with A™! by the canonical linear homeomorphism
between them that preserves the ordering of the vertices,

(ili) A set A c X is openiff o;'(A) is open in A" for each .
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Lemma 2.34. If X is a CW complex, then:

(@) Hy(X" X" ') is zero for k = n and is free abelian for k = n, with a basis in
one-ta-one correspondence with the n-cells of X,

(b) Hip(X") =0 for k > n. In particular, if X is finite-dimensional then H,(X) =0
for k >dimX.

(¢} The inclusion i: X" — X induces an isomorphism i, :H, (X")—H,(X) if k < n.
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