Math 202A Homework Assignment # 2

Instructor: Jiawang Nie

Due Date: October 18, 2017

. For a,b € C", find all the eigenvalues and eigenvectors of the matrix
I, + abf.

. Let A;, A; be eigenvalues of A € C™*™ with A; # \;. Suppose z;,y; are
right and left eigenvectors of A associated to A;, and z;,y; are right and
left eigenvectors of A associated to A;. Show that yZz; = 0.

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

. Suppose A € C™"*™ has n distinct eigenvalues Ay, ..., A,. Show that there
exist right eigenvectors x1, ..., x, and left eigenvectors y1, . ..y, such that

i=1

. Suppose a matrix H = (hi;)1<i j<n is upper Hessenberg if h;; = 0 for all
i > j+ 1. Assume H is unreduced, i.e., hi11; # 0 for all 2. Show that
rank H > n — 1. If H has a repeated eigenvalue, show that H must be
defective.



