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Section 8.3 Thelnverse of a Square Matrix

m  You should be able to find the inverse, if it exists, of a square matrix.

(&) Writethen x 2n matrix that consists of the given matrix A on the left and the n x nidentity matrix | on
theright toobtain[A : I]. Notethat we separate the matrices A and | by a dotted line. We call this
process adjoining the matrices A and I.

(b) If possible, row reduce A to | using elementary row operations on the entire matrix [A []. The result
will be the matrix [ A~1]. If thisis not possible, then A is not invertible.
(c) Check your work by multiplying to seethat AA™ = | = A~1A
You should be able to use inverse matrices to solve systems of equation.
You should be able to find inverses using a graphing utility.
Solutionsto Odd-Numbered Exercises
1 AB 2 1| 3 -1] [2@+1-5 2-1)+12] [1 O
‘ 5 3[|-5 2| [503) +3(-5 5(-1) +3(2 0 1
BA — 3 —1][2 1] [3@ + (=DB) 31 + (-1 _ [1
-5  2||5 3] | -5@ +205) -5Q1)+ 203 0
(1 21[-2 11 [-2+3 1-1 1 0
3. AB = = =
E 4][ 5 3] |-6+6 3—2} [o 1}
BA_”—Z 1][1 2] [-2+3 —4+4]_[1 0}
| 5 313 4] [ 3-3 3-2/ |0 1
2 —-17 11|l1 1 2
5 AB=|-1 11 -7|2 4 -3
0 3 -2||3 6 -5
2—-34+33 2 - 68+ 66 4+51—-55 1 0 O
=|-1+22-21 —1+44 - 42 -2-33+3|=|0 1 O
| 6—-6 12-12 -9+ 10 0O 0 1
1 1 2 2 —-17 11 2—-1 —-17+ 11+ 6 11-7-4 1
BA=|2 4 -3|-1 11 —-7|=|4-14 —-34+44 -9 22 —-28+6 0
3 6 -5|| 0 3 -2 6—-6 —-51+66 — 15 33-42+ 10 0
[—2 2 3|[-4 -5 3 -8+8+3 10-16+6 —-6+6
7.AB=3 1 -1 0||-4 -8 3|=3 -4+ 4 -5+8 3-3
| 0 1 4| 1 2 o0 —4+ 4 -8+8 3
3 0 0 1 0 0
=30 3 o0|=[0 1 o0
0 0 3 0 0 1
[—4 -5 3|[—-2 2 3 8-5 -8+5+3 -—-12+12 1
BA=3-4 -8 3[| 1 -1 o0|=3| 8-8 -8+8+3 -12+12[=|0
| 1 2 0 0 1 4 -2+ 2 2—-2 3 0
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2 0: 1 0 1 -2 : 1 0]

13- 1A ']_[o 3:0 J 15 [A ']__2 -3 0 1
%Rﬁ[l 0: 3 Cl)]:[l A1) 1 -2 : 1 0]
Re—~10 1. 0 3 2R +R,» |0 1 :i-2 1

L_fz O]_i[3 O R, +R[1 0 -3 2] _
A 1| =% 2 ) =l
0 3 0 2 o 1 :-2 1]

-3 2
Afl_
I
: -1 1: 1 0 (2 7 1
7. [A |]—7_2 1o 1] 19.A—[_3 4 2}
r—1 1: 1 0 A has no inverse because it is not square.
-2R, +R,—~| 0 -1 -2 1
R,+R[-1 0 ! -1 1
0 -1 1 -2 1
R—~[1 0: 1 -1
=0 : Al
-R,—~ |0 1 : 2 —1] [ ]
1 -1
Al =
-
11 1 1 0 0 1 0 O 1 0
21. 3 5 4 0 1 o0 23. [A 1 1]1=|3 4 o0 0 1
3 6 5 0o 0 1] 2 5 5 0 o0
11 1 1 0 0 4 o0 o L o
— J’_ s J—
e e ERIEE
et ‘ - 2R, +R;-|0 5 5 -2 0
-R,+R -1 o i : 3 I ]
=T : 2 2 1 0 o0 1 0
IR, -0 1 1 -3 1 0
272 2 2 2 0 4 0 -3 1
“BRFR—~[0 0 3 3 -3 1 SR, +R,—~|0 0 5 7 -
~R,+R, —-[1 0 0 1 1 -1 1 o0 o Lo
~-RR+R, - |0 1 0 -3 2 -1 s 1
3 , ) %RZ_, 0 1 0 -3 2
R, -0 0 1 3 -3 2 ®_lo o 1 B
1 1 -1 5 L 20 4

Al=|-3 2 -1 =l A

3 73 2 20 0 0 1 0
Al=%-15 5 0|=[-075 025
7 -5 4 035 —0.25
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a [J)-[% ol -[o]

Answer: (5, 0)

X 1 1 -1]J0 3
47. |yl =|-3 2 —-1||5|= 8

z 3 -3 2((2 —-11

Answer: (3,8, —11)

o R r{ B [ Bt

Answer: (2, —2)
13
—4 8
SWEE
2 4

-1 i

Al= :
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=
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Answer: (—4, —8)

5 -3 2
59. A=| 2 2 -3
-1 7 —8

A~ does not exist. [The system actualy has an
infinite number of solutions of the form

x = 0.3125t + 0.8125
y = 1.1875t + 0.6875
z=1t

wheret is any real number.]

= [5-1% -l

Answer: (—8, —6)

x] [-24 7 1 —2][ 0] [2
o |_|"20 3 o -1ff 1] |1
x| |-20 7 3 —2||-1] |o
X, 12 -3 -1 1|| 2| o
Answer: (2, 1,0,0)
—04 08
53. A =
%2 2
1 [-4 —08
1t —1
A 1.6—1.6[—2 —0.4} 0 A% does
not exist

[The system actually has no solution.]

4 -1 1
5. A=[2 2 3
5 -2 6
18 4 -5
Al=% 3 19 -10
-14 3 10
X 18 4 -5 -5
yl=%| 3 19 -10| 10| =%
z -14 3 10 1
-1
=| 3
2

Answer: (—1,3,2)

3 -2 1
6l. A=|—-4 1 -3
1 -5 1

056 012 -02
Al=]-004 -008 -02
—0.76 —0.52 0.2

X —-29 -7
y|=A1Y 37|=| 3
y4 —24 -2
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7 -3 0 2 P4 1 0 0 ©O 5
-2 1 0 -1 i —13 O 1 0 0 0
63. 4 0 1 —2 C 1 row reduces to 0 0 1 0 5
-1 1 0 -1 i —8 O 0 o0 1 3
Solution: (5,0, —2, 3)
1 1 1 50—-600 —4
For 65 and 67 use A = | 0.065 0.07 0.09 |. Using the methods of this section, wehaveA*lzfll —13 200 5|
o 2 -1 —26 400 -1

50 —600 —4|[25,000 10,000
65. X =A"1B = Tll —-13 200 5 1900| = | 5000
—26 400 -1 0 10,000

Answer: $10,000 in AAA bonds, $5000 in A bonds, $10,000 in B bonds
50 —600 —4][12,000 9000

67. X=A1B=3|-13 200 5|| 835|=1000
-26 400 -1 0| |2000

Answer: $9000 in AAA bonds, $1000 in A bonds, $2000 in B bonds

2 0 4 5 -4 4
69. A=|0 1 4 Alt==Ll-4 6 8
1 1 -1 1 2 -2

I 5 -4 4][14] [-3

Ll=%4%|-4 6 8||l28|=| 8

Iy 1 2 -2||lo 5

Answer: |, = —3amps, |, = 8amps, I; = 5 amps

71. True. AA"1 = AA=| 73. True
L _|a b] 1 d -b _ 1 a b d -b
> AR [c dj\ad —bc/{|-¢c a| ad-bc|c d||-c a
1 [Jad—bc O {1 0
_ad—bcf 0 ad-—bc| |O 1
A-1A — 1 [ d —-blfa b] 1 ad—bc O 1 0O
“ad—bc|-c allc d| ad-bc] 0O ad-bc [0 1
5 =271
@[5 3 -

ol ] 24




