
Math 202A Homework Assignment #4

Instructor: Jiawang Nie

Due Date: November 8, 2017

1. Suppose A ∈ Cn×n is idempoent (i.e., A2 = A) and rankA = r < n.
Determine the Jordan’s canonical form of A.

2. For two matrices A,B ∈ Cn×n, show that: A is similar to B if and only if
A,B have the same Jordan’s canonical form.

3. For every A ∈ Cn×n, show that there exists an integer k ≤ n such that

rankAk = rankAk+1 = · · · .

4. Let A ∈ Cn×n and v ∈ Cn such that Akv = 0 but Ak−1v 6= 0. Show that
the vectors v,Av, . . . , Ak−1v are linearly independent.

5. For the following matrix

A =









1 2 0 0
0 1 3 0
0 0 1 4
0 0 0 1









,

determine its Jordan’s canonical form (JCF) and find a nonsingular matrix
P such that P−1AP gives the JCF.
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