
Section 2.3

14. A2 =
[
2 2
2 2

]
BC =

[
14 8 2

]
BD =

[
6
]

C2 =




−2 −2 −2
4 1 −2
10 4 −2



 CD =




0
3
6



 DE =




5
5
5





16. The answer is 



1 2 3 5
3 4 7 9
0 0 1 2
0 0 3 4



 .

20. If [
2 3
−3 2

] [
a b
c d

]
=

[
a b
c d

] [
2 3
−3 2

]
,

then [
2a + 3c 2b + 3d
−3a + 2c −3b + 2d

]
=

[
2a− 3b 3a + 2b
2c− 3d 3c + 2d

]
,

that is, 2a+3c = 2a−3b, 2b+3d = 3a+2b, −3a+2c = 2c−3d, −3b+2d = 3c+2d,
which implies that d = a, and c = −b, and therefore, the matrices commuting

with A are of the form
[

a b
−b a

]
.

52. JH = HJ =
[
0.2 −1.4
1.4 0.2

]
. J =

√
2

[
cos π

4 − sin π
4

sin π
4 cos π

4

]
, H =

[
cos θ − sin θ
sin θ cos θ

]
,

where θ = cos−1(0.8).
J is the counterclockwise rotation by π/4 combined with multiplication by√

2, and H is the counterclockwise rotation by θ. Given a vector #v ∈ R2, to get
JH#v, we first rotate #v by angle θ to get H#v, then rotate H#v by π/4, and finally
multiply the vector by

√
2; to get HJ#v, we first rotate #v by π/4 and multiply it

by
√

2 to get J#v, then rotate the vector J#v by angle θ.

60. Since rank
([

1 2
2 4

])
= 1 < 2, it follows that

[
1 2
2 4

]
is not invertible, so

that there is no matrix X such that
[
1 2
2 4

]
X = I2.
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