
Math 202A Homework Assignment # 2

Instructor: Jiawang Nie

Due Date: October 18, 2017

1. For a, b ∈ Cn, find all the eigenvalues and eigenvectors of the matrix
In + abH .

2. Let λi, λj be eigenvalues of A ∈ Cn×n with λi 6= λj . Suppose xi, yi are
right and left eigenvectors of A associated to λi, and xj , yj are right and
left eigenvectors of A associated to λj . Show that yHi xj = 0.

3. Suppose A is a nilpotent matrix, i.e., Ak = 0 for some power k. Show that
the eigenvalues of A are just zeros.

4. Suppose A ∈ Cn×n has n distinct eigenvalues λ1, . . . , λn. Show that there
exist right eigenvectors x1, . . . , xn and left eigenvectors y1, . . . yn such that

A =

n∑

i=1

λixiy
H
i .

5. Suppose a matrix H = (hij)1≤i,j≤n is upper Hessenberg if hij = 0 for all
i > j + 1. Assume H is unreduced, i.e., hi+1,i 6= 0 for all i. Show that
rankH ≥ n − 1. If H has a repeated eigenvalue, show that H must be
defective.
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