HOMEWORK 4

1. From [BT]: 4.11.1, 5.12* and 5.16*
2%, Let M be a smooth, compact and oriented n-manifold. The Euler characteristic of
M is the number

X(M) = 3 (~1)Pdim Hl (M)
p=0

Show that x (M) is a homotopy invariant of M, and x(M) = 0 when n is odd.
3*. (a) Read the statement of Kiinneth formula from section 5 of [BT] and compute the

cohomology ring of H},(1T™), where T" = R™/Z" denotes the n-dimensional torus.

(b) Let A be an n X n matrix with integer entries. Then, A induces a ¢ : T™ — T™.

Show that ¢* : Hj(T™) — Hj,(T™) is given by the transpose of A.
(c¢) Show that the degree of ¢ is the determinant of A.
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