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1 ((Co)Homology of real projective spaces)

a) Calculate Hm(RPn;Z/2Z) and Hm(RPn;Z) for all m and n.
b) Let α ∈ H1(RP 2;Z/2Z) and a ∈ H1(RP 2;Z/2Z) be generators. What is α ∩ a?
2 (Relative variant of the cap-product) Let A and B be subspaces of a topological space X such that the
inclusion SU

∗ (A∪B) ↪→ S∗(A∪B) induces an isomorphism in homology (with U = {A,B}). Show that there is
a variant of the cap-product

∩ : Hq(X,A)⊗Hn(X,A ∪B)→ Hn−q(X,B).

3 (Splittings) Let C∗ be a free chain complex and let G be an abelian group.
a) Show that the sequence

0→ Hn(C∗)⊗G→ Hn(C∗ ⊗G)→ Tor(Hn−1(C∗), G)→ 0

splits.
b) Prove the same for the cohomological version.
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