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You have 20 minutes to complete this quiz. You must show your work.

1. (2pts) Define each of the following:

(a) Eigenvalue and a corresponding eigenvector

λ is an eigenvalue with corresponding eigenvector v for a matrix A iff v 6= 0 and
Av = λv

(b) Diagonalizable

A is diagonalizable iff A is similar to a diagonal matrix.

2. (4pts) Find the eigenvalues of

[
1 3
3 1

]
∣∣∣∣ 1− λ 3

3 1− λ

∣∣∣∣ = (1− λ)2 − 9 = λ2 − 2λ− 8 = (λ− 4)(λ+ 2)

So the eigenvalues are 4,−2

3. (4pts) Let A =


5 −3 0 9
0 3 1 −2
0 0 2 0
0 0 0 2


(a) Find the eigenvalues and bases for the corresponding eigenspaces of A.

This is upper triangular, so the eigenvalues are just the entries on the diagonal. Namely,
5, 3, 2.

(λ = 5) : 
0 −3 0 9
0 −2 1 −2
0 0 −3 0
0 0 0 −3

 ∼


0 −3 0 0
0 −2 0 0
0 0 1 0
0 0 0 1


So we have x1 is free and x2 = x3 = x4 = 0. So a basis for the eigenspace corresponding

to λ = 5 is




1
0
0
0




(λ = 3) : 
2 −3 0 9
0 0 1 −2
0 0 −1 0
0 0 0 −1

 ∼


2 −3 0 0
0 0 0 0
0 0 1 0
0 0 0 1





So x3 = x4 = 0, x2 is free and x1 = 3
2
x2. So a basis is


3/2

1
0
0


(λ = 2) : 

3 −3 0 9
0 1 1 −2
0 0 0 0
0 0 0 0

 ∼


3 0 3 3
0 1 1 −2
0 0 0 0
0 0 0 0



So


x1

x2

x3

x4

 = x3


−1
−1

1
0

+ x4


−1

2
0
1


And these two vectors form a basis for the eigenspace corresponding to λ = 2

(b) Determine if A is diagonalizable. If yes, diagonalize it. If no, explain how you know.

We have 4 linearly independent eigenvectors in R4, so it is diagonalizable. D =
5 0 0 0
0 3 0 0
0 0 2 0
0 0 0 2

 , P =


1 3/2 −1 −1
0 1 −1 2
0 0 1 0
0 0 0 1




