
670 Chapter 6 Matrices and Determinants 

EXERCISE SET 6.4 

P h tic' r ,e1.;:1,es 

/11 Exerct.,es I - I 2. find the prod11c1s ;\ B 1111d BA tu determine 
wlwthcr 11 is the 11111/tiplicatire inverse of A . 

I. ;\ = [ ~ - ~]. /1 = [~ ~] 

2. A = [ _ ~ : ]. // = [ : ~] 

., . A = [ ~ ~]. B = [ ~ ~] 

4. A = [ ~ -~l 13 = [ _ : -~J 
5. A = [ ½ _ ~]. B - [ ~ ~ ] 
6 A = [

4 
• 2 ;]. a~[-~ -n 

~ n B = [! ~ ~] 
2 =:]. /J =[ ~ 0 -~] 

- I I - 1 I 

9. A = [ : 
2 ~] [ 

7 
- 3 I] ; i B = =! tl -! 

10. A = [; ; 
()] [-3.5 
2 . B = O.~ 
I 4.:-, -~ -~l 

A =[-~~ - 2 ~] - =[~ 2 ~ ~] 
lt. 0 I - I O B O I O I 

l O O - J I 2 0 2 

A = [~ - ~ - ~ ~] - = [~ 2 ~ ;] 
ll. 0 0 I - 2 B O O I 2 

0 0 0 I 0001 

In Exercises 13-18, use the faCI that if A = [a b ]. then 
C d 

1 [ d -h] A 1 = d b tu find the inverse of each matrix, if 
a - c - c a 

pu~sible. Check that AA 1 = /2 and A I A = !2. 

13. A = [ 2 
- 1 ~] 14. A = [~ -~] 

15, A = [ 3 

- 4 -~J 16. J\ = [~ -6] 
- 2 

11. A = [ lO 
- 5 -n 18. A = [ ~ -~J 

/11 Exercises 19-28.find A I hy formin g [A If] and then usin 
rntl' operatiom tu obtain I II 13 I, ll'here A 

1 = [ Bj. Check tha~ 
/1/1 I = / and I\ I A = /. 

19. A = [~ ! n 
21. A=[-l -~ -l] 
23. /I = [ ~ ~ = : ] 

- I 2 I 

20. A = [! 0 OJ 6 () 

() 9 

22. A = [ ~ - ~ - : ] 
2 3 0 

24. A = [ ~ ; - :] 
2 4 - 3 

25. A = [ ~ ~ ~] 26. A = [ ~ ~ ~] 
- 3 - I 2 2 5 

27. A~[~ -; ~] 28. A=[~ I-!!] 
In Exercises 29-32. write eaclt linear system as a ma1rix equation 
in the form AX = 8 . 11•here A is 1/te coefftcie111 matrix and B 1s 

the constant 111a1rix. 

{
6x + 5v = 13 

29. -
Sx + 4y = 10 

{

X + 3y + -k: = - 3 
31. X + 2y + 3;: = - 2 

X + • )' + 3;: = - 6 

{
7x +Sy= 23 

30. 
3x + 2y = 10 

{ 

X + • Y - ;: = 3 
32. X + }y - 2;: = 

2r + 7y - 5;: = 12 

In Exercises 33-36. write each matrix eq11a11on as a system of 
linear eq11111iuns ll'ilho11t 11u11rices. 

33. [ ~ = ~] [;] = [ - ~ ] 

34. [ _ ~ ~][:::] = [ ~] 

,, [~ ~ -mJ rn 
]6. n -~ ml[ ;J 
/11 F..rcrci.1·es 37- ./2. 

a. Write eaclt linear 1·_1·1·1,•111 as 11 111,llrt.\ r1111tlll('il 111 tilt' for/II 
AX - H. 

b. Solve 1/te sys1e111 using the 1111·er .,·,• 1h11i 1s g 1 .'II for the 
/'oe.fficient 111atri.r. 

{ 

2r + (w + h: = 8 

37. 2.r + 7y + 6;: = I 0 
2.r + 7_,, + 7 ~ = lJ 

The inverse of 

n ; J[ 1 ~ n 



Sec tion 6.4 M11ltiplicaLive Inverses o f M atrices and M atrix Equations 671 

~ 1 
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21 
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.l'>. { I 

2.1 

2,1 I 

.11• 

I ' I 

I ' I 

21' 

'- : 
l't-
,,_ 

2 
.1 

3 

7 

I 

1 lw 11iv,•r\ r of 

1 } 5 1 
2 3 8 I~ 11 

2 '., 

I h,• 1nvr r~e o f 

1 3 
0 2 IS } 

} 3 0 4 

The invcr~c o f 

{ 
2.:, 

JO. 
-I.I 121' -l ); -: 2.S 

11 

ILJ [i 6 l ],, [i 7 

12 

{ 

11' - ,\ + 2_1' 

,\' \ ' • 

JI. - 11 · • ,\ \ ' -, ,, _ = 
-.\ + I ' - -,_ 

- .1 

-I 

2 
- -1 

Tht' invt'r..e or 

u 
2 1{ 0 

lJ 

4 

2 
-1 0 

211· + I'+ : = (l 

{ 1,, 
+ = 9 

41 
- 11· + .\' 2y + -I ;: = 

-111· - .\' + \ ' = (i 

Tht' invt'rse of 

[-: 
0 J,[ 2 1 

i J 

0 0 4 9 5 
2 0 1 - 1 

- 1 3 - 5 3 

Practice Plus 

In E.wrci.11·.1 .J3-4.J. find A 1 and clieck . 

[ e' -U. A = 1 - e' 
11] : ~, 44. , I == 

[ ,.:, 
e-' ' 

- e ' ] 
l'! , 

1 
-, 
1 

6 

7 

12 

3 

2 

5 

In Exerci.H'S .J5-16. if I i.1· 1/ie 1111,!1iplin 11il•e idl'lltit_,. 111111ri , of 
ordc·r 2 . .fi111/ (I - A) 1 for tlie Kil ·en matrix /\ . 

45. [ ~ -SJ - _, 2 46. -SJ 
J 

3 

3 

5 

/11 f.H•1n scs .Jl -48. find (A ll ) I . / \ 1 !J 1• a111/ lJ 1, 1 1• V.1/tttt do 
ro,, vb.11•n e'! 

47. A = [~ : ] IJ = [ ~ ;] 
48. ,\ = [~ -9] [9 !] /j = 

- • 7 

49. Pro,c 1h1.: fo llowin g. 1a 11.:mcnt: 

[" 0 (I] 
If I\ = (J ,, 

() • (I .,e 0. ,, 
0 () (' 

-1- 0. c ~ ll. 

[ ;; () (I] 
then ; \ 1 = I 

~ . 
T, 

0 () 

I 

l 

50. !'rove the lollowi11g , 1:11L:111e 111 : 

11 11 I :, I> I 
" 

and 111/ lw I o. 

1he11 /I 1 I ,,,[ " ,, I 
(I{/ ( ' (/ 

( /l int l J~e Ille 111e 1hnd o l l ·. xa111pk 2 1111 ra!!c '1<11 

7_ J Application Ex e rcises 
/11 / ·.'.11•ff/\('\ 51 'i2. /{,\(' till' ( 1J1! i11~ 11 /1/ / f/ f 

; \ - r ., 
- .1 

: l /Ill(/ i t , 11/l '(' f\( ' I\ I 

/ (} ( ' 1/( ' f)"(' (//Id t i /I'll i/1·, ()("' ( / 1(' ~/1' (' /I /1 /( ' \\//~ I' 

51. 111 : I.I ' 52. I.OV I. 

,,, / :'.11' /'I/\ I' \ .'U 5-1. 11,·1· //1(' 1 ni/111~ JJ /1// 1, r 

1\ [ ; - I 

() 

() 

()] 
2 1111d ii,\ i111 l ' l'\I' 

- I 

[.~ ~] 

; \ I [ - \' 
() - I 

~ ] I ii 11'/l(t' II ( /'\f)/(Jl; /'11/ 11 _for I'// ( // 

- .1 

II It ' \ \ll,l:t' C lll'c/.. 1·0111 11' \'lllt /11 il1•corl,11K tht' cr_1ptos;m111. 

S.\. s E I) (' A s H 

I IJ .) 1-1 -I () l I 19 X [ ,,, 4 ,:J L ',c I: 
(I 

.I I{ 

54. s T A y \\ F. L I. 
19 ~ () I 25 () .,~ 

-·' 5 12 12 

[ l<J 
25 '] l l, c 2(i () 12 . ,,~ I ~ --' 

Explaining the Conce pts 

55. W hat is the 111ult ipl1cat11·1.: idc n1 i1 v nw111x·1 

56. Ir you arc gi,cn l\\o malm:c,. , I and n 1..·,pl,11n ho,, 10 
dete rmine if IJ 1s the mult iphcat1, ..: ,n,cr,l 111 I 

57. Explain why a 111:111 ix 1ha1 dllc, 1101 h:11c 1hc ,a111c nu mhcr of 
rm"' a nd column, cannot h,1, c ., mult1phca 11, 1.. 111,c1,c. 

SM. Expla111 h(m to find llll' 111 ult1phc,1t11..: 111,cr,c tor a ., , ., 
in ,·cnihk 111a111-. 

59. Explain ho" to find 1h1..· m ul11phca t1,c 111, c1,c fo r ., , , , 
in,·cn ihk ma trix. 

(,0. Explain hll\\' to w11tc a li11c .11 w s1c111 lll 1111 cc ,·4u,1t1on, 111 

th ree variable, a, a main\ 1..·q11al lllt1 . 

(, I. Explain IHm 10 ,oh·c 1hc 111a1n, 1..·qu :11 11)11 , \.\' H 

(,2. Wha l is a nyptog.1 ,1111 '! 

c,.t It 's .h111ua1')' I. and you\ c \\rlllc n d(mn \ (lltr 111.q(ir g,,.11 for 
the year You d11 110 1 "'""' 1l11isc d11sl·,1 Ill yo u w ,c1..· "h.ll 
vrn1·vc wri tte n in ca, 1..· you do not .icu11npli,h ~llll l ,,h1cct111..•. 
C'll11scquc 11t l~1• yo u decide 1(1 u,1..· ,1 n ,di ng 111a11 1, 1,1 l' nn 11..k­
your goal. Explain how thi, c.111 hl· ,1,:n1111ph,hnl 


