151b — Winter 2009

HOMEWORK #5

. Show how Proposition 3.19 is implied by the finite dimensional case.

. Show that in any cohomology theory h* satisfying the axioms, there is a

Mayer-Vietoris long exact sequence

= h"(X) = h"(A) @ h"(B) — h"(ANB) - h"TH{(X) — -
whenever X is a CW complex which is a union of two subcomplexes A
and B. (See section 2.3 for how this goes in axiomatic homology.)

Compute the homology and (integral) cohomology groups of RP? x RP3
(using a product cell structure for instance — see 3.B for the boundary
map on the cellular chain complex of a product.). Use the cohomology
of RP3 x RP3 to show that the hypothesis of freeness in the Kiinneth
formula is necessary.
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