
Ma 109a Geometry and Topology Autumn 2009

HOMEWORK 6

1. Let C be a chain complex in which Ci
∼= Zai for each i ≥ 0. Let bi be the ith

Betti number of C. Assume that ai = 0 for all but finitely many i. Prove that∑
i

(−1)iai =
∑

i

(−1)ibi.

(Note that this was set as Exercise 5.3 in the notes.)

2. Draw an explicit triangulation of the 2-dimensional torus T . Compute the
homology of the corresponding chain complex with coefficients in R.

3. Let K be a simplicial polyhedron, let Ci be the group of i-chains and let ∂i :
Ci → Ci−1 be as defined in class. Prove that ∂i−1 ◦ ∂i = 0 for all i. (Note that
this was set as Exercise 5.9 in the notes.)

4. Let K be a 1-dimensional simplicial polyhedron. Compute the simplicial ho-
mology of K.

5. Let K be a simplicial polyhedron such that |K| is homeomorphic to S1. How
many simplicial maps are there from K to itself?
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