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1. In each of the following, show that v is an eigenvector of A and find the corresponding
eigenvalue.

(a) A =

[

0 3
3 0

]

, v =

[

1
1

]

.

(b) A =

[

1 2
2 1

]

, v =

[

3
−3

]

.

(c) A =

[

−1 1
6 0

]

, v =

[

1
−2

]

.

(d) A =

[

4 −2
5 −7

]

, v =

[

4
2

]

.

(e) A =





3 0 0
0 1 −2
1 0 1



, v =





2
−1
1



.

(f) A =





0 1 −1
1 1 1
1 2 0



, v =





2
−1
−1



.

2. Find the eigenvalues of each of the following matrices.

(a)

[

0 4
−1 5

]

(b)

[

2 2
2 −1

]

(c)

[

1 4
4 1

]
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Solutions

1. (a) Av =

[

3
3

]

= 3v, so v is an eigenvector. The corresponding eigenvalue is 3.

(b) Av =

[

−3
3

]

= −v, so v is an eigenvector. The corresponding eigenvalue is −1.

(c) Av =

[

−3
6

]

= −3v, so v is an eigenvector. The corresponding eigenvalue is −3.

(d) Av =

[

12
6

]

= 3v, so v is an eigenvector. The corresponding eigenvalue is 3.

(e) Av =





6
−3
3



 = 3v, so v is an eigenvector. The corresponding eigenvalue is 3.

(f) Av =





0
0
0



 = 0v, and v 6= 0, so it is an eigenvector. The corresponding eigenvalue

is 0.

2. To find the eigenvalues, λ, of a matrix A we solve the equation
det(A − λI) = |A − λI| = 0.

(a) Let A =

[

0 4
−1 5

]

, and then

|A − λI| =

∣

∣

∣

∣

−λ 4
−1 5 − λ

∣

∣

∣

∣

= −λ(5 − λ) + 4

= λ
2 − 5λ + 4

= (λ − 4)(λ − 1)

So |A − λI| = 0 when λ = 4 or 1. That is, the eigenvalues are 4 and 1.

(b) Let A =

[

2 2
2 −1

]

, and then

|A − λI| =

∣

∣

∣

∣

2 − λ 2
2 −1 − λ

∣

∣

∣

∣

= (2 − λ)(−1 − λ) − 4

= λ
2 − λ − 6

= (λ − 3)(λ + 2)

So |A − λI| = 0 when λ = 3 or −2. That is, the eigenvalues are 3 and −2.
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(c) Let A =

[

1 4
4 1

]

, and then

|A − λI| =

∣

∣

∣

∣

1 − λ 4
4 1 − λ

∣

∣

∣

∣

= (1 − λ)2 − 16

= λ
2 − 2λ − 15

= (λ − 5)(λ + 3)

So |A − λI| = 0 when λ = 5 or −3. That is, the eigenvalues are 5 and −3.
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