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Section 7.1 1. u′′ + 0.5u′ + 2u = 0

Solution: Let x1 = u, x2 = x′1 = u′ and we have x′1 = x2.

u′′ + 0.5u′ + 2u = x′2 + 0.5x2 + 2x1 = 0 =⇒ x′2 = −0.5x2 − 2x1.

Therefore{
x′1 = x2
x′2 = −2x1 − 0.5x2.

4. u′′ + 0.25u′ + 4u = 2 cos(3t), u(0) = 1, u′(0) = −2

Solution: Let x1 = u, x2 = x′1 = u′ and we have x′1 = x2.

u′′+0.25u′+4u = x′2+0.25x2+4x1 = 2 cos(3t) =⇒ x′2 = −0.25x2−4x1+2 cos(3t).

Therefore{
x′1 = x2
x′2 = −0.25x2 − 4x1 + 2 cos(3t).

with the initial condition x1(0) = 1 and x2(0) = −2.

Section 7.2 4. A =

(
3− 2i 1 + i
2− i −2 + 3i

)
Solution:

a. AT =

(
3− 2i 2− i
1 + i −2 + 3i

)

b. Ā =

(
3 + 2i 1− i
2 + i −2− 3i

)

c. A∗ =

(
3 + 2i 2 + i
1 + i −2 + 3i

)

7 x =

 2
3i
1− i

 y =

 −1 + i
2
3− i

 Solution:

1



a.

xTy = (2 3i 1− i)

 −1 + i
2
3− i


= 2(−1 + i) + 3i · 2 + +(1− i)(3− i)
= −2 + 2i+ 6i+ 3− 3i− i− 4i = 4i.

b.

yTy = (−1 + i 2 3− i)

 −1 + i
2
3− i


= (−1 + i)2 + 22 + +(3− i)2

= 1− 1− 2i+ 4 + 9− 6i− 1 = 12− 8i.

c.

(x, y) =
3∑

i=1

xiȳi

= (2(−1− i) + 3i · 2 + (1− i)(3 + i)

= −2− 2i+ 6i+ 3− 3i+ i+ 1 = 2 + 2i.

d.

(y, y) =
3∑

i=1

yiȳi

= (−1 + i)(−1− i) + 2 · 2 + (3− i)(3 + i)

= 1 + 1 + 4 + 9 + 1 = 16.

Section 7.3 6 Let c1x
(1) + c2x

(2) + c3x
(3) = 0, then c1
c1
0

+

 0
c2
c2

+

 c3
0
c3

 =

 0
0
0

 .

We have


c1 + c3 = 0
c1 + c2 = 0
c2 + c3 = 0.
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Therefore c1 = c2 = c3 = 0 and x(1), x(2), and x(3) are linearly independent.

8 Let c1x
(1) + c2x

(2) + c3x
(3) + c4x

(4) = 0, then
c1
2c1
−c1

0

+


2c2
3c2
c2
−c2

+


−c3

0
2c3
2c3

+


3c4
−c4
c4
3c4

 =


0
0
0
0

 .

We have


c1 + 2c2 − c3 + 3c4 = 0
2c1 + 3c2 − c4 = 0
−c1 + c2 + 2c3 + c4 = 0
−c2 + 2c3 + 3c4 = 0.

Therefore c1 = c2 = c3 = c4 = 0 and x(1), x(2), x(3, and x(4) are linearly indepen-
dent.

14

|A− λI| =
∣∣∣∣∣ 5− λ −1

3 1− λ

∣∣∣∣∣ = (λ−5)(λ−1)+3 = λ2−6λ+8 = 0→ λ1 = 2, λ2 = 4.

For λ1 = 2[
5 −1
3 1

] [
x1
x2

]
= 2

[
x1
x2

]
=⇒ 5x1 − x2 = 2x1 =⇒ x2 = 3x1.

The eigenvector is ξ1 =

[
1
3

]
.

For λ2 = 4[
5 −1
3 1

] [
x1
x2

]
=

[
x1
x2

]
=⇒ 5x1 − x2 = 4x1 =⇒ x2 = x1.

The eigenvector is ξ2 =

[
1
1

]
.
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16

|A− λI| =
∣∣∣∣∣ −2− λ 1

1 −2− λ

∣∣∣∣∣ = (λ+2)(λ+2)−1 = λ2+4λ+3 = 0→ λ1 = −1, λ2 = −3.

For λ1 = −1[
−2 1
1 −2

] [
x1
x2

]
= −

[
x1
x2

]
=⇒ −2x1 + x2 = −x1 =⇒ x2 = x1.

The eigenvector is ξ1 =

[
1
1

]
.

For λ2 = −3[
−2 1
1 −2

] [
x1
x2

]
= −3

[
x1
x2

]
=⇒ −2x1 + x2 = −3x1 =⇒ x2 = −x1.

The eigenvector is ξ2 =

[
1
−1

]
.
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