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Exercise 1. Let X be a Moore space M(Zm, n) obtained by attaching a cell en+1 to Sn by a map

of degree m. Show that the quotient map X → X/Sn = Sn+1 induces the trivial map on H̃i(−;Z)

for all i, but not on Hi(−;Zm) for all i. Deduce that the splitting in the universal coefficient theorem

cannot be natural.

Exercise 2. Use the universal coefficient theorem to show that if H∗(X;Z) is finitely generated,

so the Euler characteristic χ(X) =
∑

n(−1)nrankHn(X;Z) is defined, then for any prime p we have

χ(X) =
∑

n(−1)nrankHn(X;Zp).

Exercise 3. Show that Tor(A,Q/Z) is isomorphic to the torsion subgroup of A. Deduce that A is

torsionfree if and only if Tor(A,B) = 0 for all B.

Exercise 4. Compute the homology of RP∞ with coefficients in Z2,Q.

Hand in: during the lecture on Monday, April 30th.
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