
1, Using Theorem 7.10 to determine wether the matrix is nonsingular. If it is,
use Theorem 7.11 to find its inverse.

i

k

jjjjjjj
0 −4 3
2 −1 6
1 −1 7

y

{

zzzzzzz

Sol :

A =
i

k

jjjjjjj
0 −4 3
2 −1 6
1 −1 7

y

{

zzzzzzz

DetA
i

k

jjjjjjj
0 −4 3
2 −1 6
1 −1 7

y

{

zzzzzzzE = −24 − 6 + 3 + 56 = 29 ≠ 0

Using Theorem 7.10

DetA
i

k

jjjjjjj
0 −4 3
2 −1 6
1 −1 7

y

{

zzzzzzzE ≠ 0

So
i

k

jjjjjjj
0 −4 3
2 −1 6
1 −1 7

y

{

zzzzzzz is nonsingular

b11 =
1

29
 J −1 6

−1 7
N =

−1

29

b12 =
1

29
 H−1L J −4 3

−1 7
N =

25

29

b13 =
1

29
 J −4 3

−1 6
N =

−21

29

b21 =
1

29
 H−1L J 2 6

1 7
N =

−8

29

b22 =
1

29
 J 0 3

1 7
N =

−3

29

b23 =
1

29
 H−1L J 0 3

2 6
N =

6

29

b31 =
1

29
 J 2 −1

1 −1
N =

−1

29

b32 =
1

29
 H−1L J 0 −4

1 −1
N =

−4

29

b33 =
1

29
 J 0 −4

2 −1
N =

8

29

A−1 =

i

k

jjjjjjjjjjjj

−1
29

25
29

−21
29

−8
29

−3
29

6
29

−1
29

−4
29

8
29

y

{

zzzzzzzzzzzz

2, Compute the indicated power of the matrix, using the idea of Porblem 14.
Sol :

A = J 0 −2
1 0

N ; A43

HA − λIL 8x< = 80<
Det HA − λIL = 0

J −λ −2
1 −λ

N = 0

λ2 + 2 = 0

λ = ±
è!!!!

2  

H1L λ =
è!!!!

2  
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i

k
jjjjj

−
è!!!!

2  −2

1 −
è!!!!

2  

y

{
zzzzz J x1

x2
N = J 0

0
N

J x1

x2
N

1
=
i
k
jjjj
è!!!!

2  
1

y
{
zzzz

H2L λ = −
è!!!!

2  

i

k
jjjjj
è!!!!

2  −2

1
è!!!!

2  

y

{
zzzzz J x1

x2
N = J 0

0
N

J x1

x2
N

2
=
i
k
jjjj −

è!!!!
2  
1

y
{
zzzz

P =
i
k
jjjj
è!!!!

2  −
è!!!!

2  
1 1

y
{
zzzz

A = P
i

k
jjjjj
è!!!!

2  0

0 −
è!!!!

2  

y

{
zzzzz P−1

A43 = P
i

k

jjjjjjjjj
Iè!!!!

2 M
43

 H L43 0

0 I−
è!!!!

2 M
43

 H L43

y

{

zzzzzzzzz
 P−1

= P
i

k

jjjjjjjjj
Iè!!!!

2 M
43

 H L43 0

0 I−
è!!!!

2 M
43

 H L43

y

{

zzzzzzzzz
 P−1

= i
k
jjj 0 222

−221 0
y
{
zzz

3, Find the eigenvalues of the matrix and for each eigenvalue a corresponding eigenvector.
Check that eigenvectors associated with distinct eigenvalues are orthogonal.
Find an orthogonal matrix that diagonalizes the Matrix.

H1L J 6 1
1 4

N

H2L 
i

k

jjjjjjj
5 0 2
0 0 0
2 0 0

y

{

zzzzzzz

Sol :
H1L

A = J 6 1
1 4

N

HA − λIL 8x< = 80<
Det HA − λIL = 0

J 6 − λ 1
1 4 − λ

N = 0

H6 − λL H4 − λL − 1 = 0

λ = 5 ±
è!!!!

2

HaL λ = 5 +
è!!!!

2

i

k
jjjjj

1 −
è!!!!

2 1

1 −1 −
è!!!!

2

y

{
zzzzz J x1

x2
N = J 0

0
N

x1 − I1 +
è!!!!

2 M x2 = 0

J x1

x2
N

a
=
i
k
jjjj 1 +

è!!!!
2

1
y
{
zzzz 單位化 J x1

x2
N

a
= J 0.9239

0.3827
N

HbL λ = 5 −
è!!!!

2
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i

k
jjjjj

1 +
è!!!!

2 1

1 −1 +
è!!!!

2

y

{
zzzzz J x1

x2
N = J 0

0
N

x1 − I1 −
è!!!!

2 M x2 = 0

J x1

x2
N

b
=
i
k
jjjj 1 −

è!!!!
2

1
y
{
zzzz 單位化 J x1

x2
N

b
= J −0.3827

0.9239
N

J x1

x2
N

a
.J x1

x2
N

b
= 0

orthogonal matrix

H8x<a, 8x<bL = J 0.9239 −0.3827
0.3827 0.9239

N

H2L 

A =
i

k

jjjjjjj
5 0 2
0 0 0
2 0 0

y

{

zzzzzzz

HA − λIL 8x< = 80<
Det HA − λIL = 0

i

k

jjjjjjj
5 − λ 0 2
0 −λ 0
2 0 −λ

y

{

zzzzzzz = 0

λ2 H5 − λL + 4 λ = 0

λ =
5 ±

è!!!!!!
41

2
, 0

HaL λ =
5 +

è!!!!!!
41

2

i

k

jjjjjjjjjjjjjjjj

5−
è!!!!!!!

41
2

0 2

0 − 5+
è!!!!!!!

41
2

0

2 0 − 5+
è!!!!!!!

41
2

y

{

zzzzzzzzzzzzzzzz
 
i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
=
i

k

jjjjjjj
0
0
0

y

{

zzzzzzz

i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
a

=

i

k

jjjjjjjjjjj

5+
è!!!!!!!

41
4

0
1

y

{

zzzzzzzzzzz
單位化

i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
a

=
i

k

jjjjjjjj

0.9436

0
0.3310

y

{

zzzzzzzz

HbL λ =
5 −

è!!!!!!
41

2

i

k

jjjjjjjjjjjjjjjj

5+
è!!!!!!!

41
2

0 2

0 − 5−
è!!!!!!!

41
2

0

2 0 − 5−
è!!!!!!!

41
2

y

{

zzzzzzzzzzzzzzzz
 
i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
=
i

k

jjjjjjj
0
0
0

y

{

zzzzzzz

i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
b

=

i

k

jjjjjjjjjjj

5−
è!!!!!!!

41
4

0
1

y

{

zzzzzzzzzzz
單位化

i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
b

=
i

k

jjjjjjjj

−0.3310

0
0.9436

y

{

zzzzzzzz

HcL λ = 0

i

k

jjjjjjj
5 0 2
0 0 0
2 0 0

y

{

zzzzzzz 
i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
=
i

k

jjjjjjj
0
0
0

y

{

zzzzzzz

i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
c

=
i

k

jjjjjjj
0
1
0

y

{

zzzzzzz

HW(8)s.nb 3



i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
a

.
i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
b

= 0

i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
b

.
i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
c

= 0

i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
a

.
i

k

jjjjjjjj

x1

x2

x3

y

{

zzzzzzzz
c

= 0

orthogonal matrix

H8x<a, 8x<b, 8x<cL =
i

k

jjjjjjjjj

0.9436

0
0.3310

−0.3310

0
0.9436

0
1
0

y

{

zzzzzzzzz
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