
Homework 5

1. Let A ∈ Rn×n. For k ≥ 0 denote span
{
I, A,A2, . . . , Ak

}
by Vk(A).

(a) Show that there is 0 ≤ k ≤ n× n so that Vk(A) = Vk+i(A), i = 1, 2, . . ..

(b) The vectors {I, A, . . . , Ak} are linearly independent.

(c) We denote the matrix set {vivj : vi ∈ Vi(A), vj ∈ Vj(A)} by Vi(A)× Vj(A). Show
that Vk+i × Vk+j = Vk.

(d) If A−1 exists, then Vk(A) = Vk(A
−1).
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