MATH 323 Fall 2023

Homework assignment #9

Problem 1. Find the eigenvalues and the corresponding eigenspaces for each of the
following matrices:
010 1 2 1
i) (g :‘11) (i) (_; :1))) Gi) (o 0 1], Gv) [0 3 1
0 00 0 5 —1

Problem 2. A square matrix A is called idempotent if A> = A. Show that if \ is an
eigenvalue of an idempotent matrix, then A =0 or A = 1.

Problem 3. Factor each of the following matrices into a product X DX !, where D is
diagonal:

= 2 2 1 12 -1
(i) (_2 _2), gy (o 1 2|, i) [2 4 -2
0 0 -1 3 6 —3

Problem 4. Let A = . Find a matrix B such that B? = A.
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Problem 5. Let A be a diagonalizable matrix whose eigenvalues are all either 1 or —1.
Show that A1 = A.



