
INTRODUCTORY TOPOLOGY MATH 752

HOMEWORK #4

1. Are the spaces S2×RP4 and S4×RP2 homotopy equivalent? Justify your answer!

2. Using cup products, show that every map Sk+l → Sk × Sl induces the trivial
homomorphism Hk+l(S

k+l)→ Hk+l(S
k × Sl), assuming k > 0 and l > 0.

3. Describe H∗(CP∞/CP1;Z) as a ring with finitely many multiplicative generators.
How does this ring compare with H∗(S6 ×HP∞;Z)?

4. Show that if Hn(X;Z) is finitely generated and free for each n, then H∗(X;Zp)
and H∗(X;Z)⊗ Zp are isomorphic as rings, so in particular the ring structure with
Z-coefficients determines the ring structure with Zp-coefficients.

5. Show that the cross product map H∗(X;Z)⊗H∗(Y ;Z)→ H∗(X × Y ;Z) is not
an isomorphism if X and Y are infinite discrete sets.

6. Show that for n even Sn is not an H-space, i.e., there is no map µ : Sn×Sn → Sn

so that µ ◦ i1 = idSn and µ ◦ i2 = idSn , where i1, i2 are the inclusions on factors.
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