
Solutions
Each answer shows the steps, then the result.

2.1

• det(A− λI) = 0

2.2

• λ = 4 and λ = −2 (the diagonal entries)

2.3

• trA = 7 and detA = 10, so λ2 − 7λ+ 10 = 0

2.4

• P has the eigenvectors as its columns; D is diagonal with the matching eigenvalues,
in the same order

2.5

• A2 − 6A+ 8I = 0, so A2 = 6A− 8I

3.1 B

• Av = λv defines an eigenvector

3.2

(a)

• det
(
3− λ 1
0 2− λ

)
= (3− λ)(2− λ) = 0 ⇒ λ = 3, 2

(b)

• λ = 3: (A − 3I)v = 0 ⇒
(
0 1
0 −1

)
v = 0 ⇒ v =

(
1
0

)
; λ = 2:

(
1 1
0 0

)
v = 0 ⇒ v =(

1
−1

)
3.3

• D =

(
1 0
0 3

)
, so M2 = QD2Q−1 with D2 =

(
1 0
0 9

)
; this gives M2 =

(
5 4
4 5

)
; direct:(

2 1
1 2

)2

=

(
5 4
4 5

)
✓

3.4

(a)

• det(A − λI) =

∣∣∣∣5− λ 2
2 2− λ

∣∣∣∣ = (5 − λ)(2 − λ) − 4 = λ2 − 7λ + 6, and setting it to
zero gives the result
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(b)

• (λ− 6)(λ− 1) = 0, so λ = 6 or λ = 1

(c)

• For λ = 6:
(
−1 2
2 −4

)
v = 0 gives v1 = 2v2, so

(
2
1

)
. For λ = 1:

(
4 2
2 1

)
v = 0 gives

2v1 = −v2, so
(

1
−2

)
(d)

• P =

(
2 1
1 −2

)
, D =

(
6 0
0 1

)
(e)

• An = PDnP−1; Dn is found by raising each diagonal entry to the power n, so An =

P

(
6n 0
0 1

)
P−1, one multiplication instead of n
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