In Exercises 15, 17, 18, 22, and 31, the inverse matrix does not exist.

In Exercises 47, 48, 53, and 54, the system has no solution.

8.3 //] EXERCISES

8.3 / The Inverse of a Square Matrix
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In Exercises 1-8, show that B is the inverse of A.

b
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n
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~1
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In Exercises 9-24, find the inverse of the matrix (if it
exists).

9.

A

i)

0

I

Il

0
3-

3
-5

20 B =
‘5 3,‘ B -
[ 9 = 2
o
. B=
34
-1
s gl B=
-2 2 3]
I -1 0
0 1 4
F a8 =§% §i
=] 11 =7
| 0 3 <2
2 0 1
3 0 @
=] 1 =2
| 4 -1 |
[~ & =]
-4 9 -5
0o 1 -1
3 =§ 3
—1 0
I I
—1 12
| 0 -1 |
-3 ]
=3 «—1 2
3l 001 I
—3 =2 ]

=

| | 2
2 4 -3
3 6 -5

1 =2 = 83
2
W 1a —3J 2] 4 —19]
=]. i 1 I
13. g ]_‘ 14. b 0
2 4 2 3
15. 4 8_| 16. i 4
: -2 5]
2 7 1 5
2. 5 g zJ 18. | 6 —15
8 0 1)
[t [ 4 B 8
19. |3 5 4 20 3 7 9
| 3 6 5] -1 —4 =7
(1 0 0] (1 0 o
21. |3 4 0 22. |3 0 0
2 5 5] 5 5 5
(-8 0 0 0
0 I 0 0
Bloo0o4 0
L0 0 0 -5
3 -2 0
0 2 4 6
Mg 0 -2
o o o0 s
In Exercises 25-34, use the matrix capabilities of a
graphing utility to find the inverse of the matrix (if it
exists).
e 2 = [10 5 -7
25.1 3 7 —10 26. | -5 | 4
| =35 =7 =I5 L 3 2 =2
[ 4. = =2 [ 3 2 2
27. 3 | 0 28. 2 2 2
-2 0 3 -4 4 3]
01 02 03 2 0 0
29. 1 -03 02 02 30. |0 3 0
05 04 04 10 0 5
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0 3 0
0 2 0 4
.11 o 3 0
00 2 0 4
(—1 0 1 0]
0 2 0 -1
2| 5 g ~1 @
L0 -1 0 1
[ 1 =2 -1 =2]
% =5 3 3
Bl 5 5 -2 =5
-1 4 4 11
[4 8 -7 14
2 s 4 6
Mo 2 1 =7
[ 3 6 -5 10

35. If Ais a2 x 2 matrix given by
a b
e
‘ I_(' d_l
then A is invertible if and only if ad — be # 0. If
ad — be # 0, verify that the inverse is given by

F o | d —b
ad — be | —c¢ al

36. Use the result of Exercise 35 to find the inverse of
cach matrix.

> 73]
7 12
|2 2]

In Exercises 37-40, use an inverse matrix to solve the
system of linear equations. (Use the inverse matrix
found in Exercise 11.)

(a)

37. x—2y= 5 38, x—2y=0
2x— 3y =10 2x—3y=3
39. x—2y=4 40, v — 2y = |

e-3y=2 20— 3y = -2

In Exercises 41 and 42, use an inverse matrix to solve

the system of linear equations. (Use the inverse matrix

found in Exercise 19.)

41. x+ y+ z
3x+ S5y + 4z =
x+ 6y +5z=

0 42, x+ v+ z=-—1
3x+S5y+4z:= 2
3x+6y+5:= 0

2

In Exercises 43 and 44, use an inverse matrix and the
matrix capabilities of a graphing utility to solve the
system of linear equations. (Use the inverse matrix
found in Exercise 33.)

43, &, 26— - 2y= 0
3y = 5x, — 25— 3y = |
2y, — Sy, — 2y — Sxy = — |
—xp b Ay, A+ Ly, = 2

4, x, — 2y, - xy— 2= |
3, — 5x;— vy — 3y, = -2
20, = 5% — 2 — Sy = 0

—x; + 4y, +dvy + Ll = =3

In Exercises 45-52, use an inverse matrix to solve (if
possible) the system of linear equations.

45, v + 4y = =2 46. 18v + 12y = 13
5y + 3y = 30x + 24y = 23
47. —04x + 0.8y = 1.6 48. 13x — 6y = 17
2v— dy=15 26x — 12y = 8
49. 3x+ 6y = 6 50. 3x + 2y =1
6x + 14y = 11 2v+ 10y = 6

5l.dv— y+ z=-5
2x +
Sy —

tn
]

4y =2y + 3z =2
2x+ 2y +5z= 16
8x—5v—2z= 4



