Matrix Operations

(1)Finda,b,c,d if
a-b b-c
(a)

c-d d-a

1 1
-3 1

a b
c d

b ¢
d a

at+tb 2c+d
= 2

, (b) = ;(c)

a-b 3c-a 3 4

Answers:  (a) (a,b,c,d)=(-2+t,-4+t,-6+t,t) ; (b) (a,b,c,d)=(t,t,t,t);ie.a=b=c=d
(c) (a,b,c,d)=(2,-1,2,-2)

3 6 1 ) 2 1] 1 -1
(a) 3{ }5[ }7[ } . (b) 0 -4 ;(c)?{ } -2[ }
_1 2 -1 P 10 2 3

14 01 -2 4 -1
Answers: (a) [_ 20| (b) |-1 0 4 ;(c) { ) }
0

(3) Find A if (a) 5A - B 0}=3A—{5 ﬂ;(b) 3A + (ﬂ: 5A—2(§J

22 -1 4
Answers: (a) A={_2 1} ; (b) A=[1/2J

(4) Find A intermsof B if (a) A+B=3A+2B ; (b) 2A-B= 5(A+2B)
1 11

Answers: (a) Az-EB ; (b) A= -?B
(5) Simplify :Assume A, B and C are matrices of the same size.
(a) 2(9(A-B)+7(2B-A)) -2(3(2B+A)-2(A+3B)-5A+B))

(b) 5[3(A-B+2C)-2(3C-B)-A | +2[3(3A-B+C)+2(B-2A)-2C |

Answers: (a) 12A+20B ; (b) 20A-7B+2C

6 Find s and t suchthat A = A’

1 s s t s 2s st 2 s t s &
(a)A:(_2 tj;(b)A:{st J ;(c) A= |t —21 s|;(d)A={2s 0 s+t ;(e)A:[St ¢
t s° s 3 3 t

Answers :
o

1t
(a) s =-2,t = anyreal number ; (b) s = 1,t = anyreal number — [t J or t = 0,s = anyreal number — LS) 1

(c) s=0,t=0 or s=1,t=2; (d) s=0,t=3 ; (e) s=0,t=anyrealnumber or s=t=anyrea|number



Matrix Operations

(7) Find A given:

Co(2 1 :
(a) (A+3(1 1 On =0 5 ;(b)(3At +2(1 On =(8 Oj
1 2 4 0 2 3 1
3 8
+

2 0 7 7
Answers: (b) A=(1 _J . (c) A=(-5 -7 1);(d) A=|_9
2

(8) Find a,b,c,d if
(a)ab3-5_1-1_(b)21ab_72
c d/\-1 2/ (2 0)° -1 2)lec d) |-1 4

Answer: (b)

o O T O
N -~ O W

(9) Find all possible matrix products A*,AB,AC,BA,CA ,BC,CB,C*,B* for

12 3 1 -2 10 12 4 1 6 20
(a)Az( J;B:( _j;C=25 -(b)Az( ];B:(' ];C=-11
100 12 3 ’ 01 —1 10

0 3 1 2
1 4 -10 7 -6 "2 12 4 10 2.4 8
Answers: (b) BA=(- i j,Bz{ - j,CB: 2 -6 ,AC:( j,CAz -1 -1 -5
12 4 -1 6 -2 -1

(10) Verify that A ?-A-61=0 if (a)A:(g :1J;(b)A=(2 zj

10
(11) Given A:[1 _1J;B:(1 0 -ZJ;C: 2 1 ;D:(3 -1 ZJ
0 1 31 0 5 8 1 05

Verify that (a) A(BC) = (AB)C ; (b) (CD)'=D'C!
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ab

Let A=
(12) Le (c dJ
(a)if AB=BA where B:[g ;J , showthat d=a,c=0 so that [2 sz(a bJ

(b)if AB=BA where B:(? gj showthat d=a,b=0 so that (a ZJ:(E‘ Oj

c

(13) Find A, suchthat: (a)A®*=0 and A=0 ; (b) A*=T and A=I
_ 1 2 _la b A 3 I
(14) Given U—L _J and A—L d} , UA=0 ;prove A=0 (a=b=c=d=0)

(15) Simplify (assume A, B, C, D are square matrices ) :

(a) A(3B-C)+(A-2B)C+2B(C+2A) : (b) A(B+C-D)+B(C-A+D)-(A+B)C+(A-B)D
(c) AB(BC-CB)+(CA-AB)BC+CA(A-B)C : (d) (A-B)(C-A)+(C-B)(A-C)+(C-A)?

Answers: (b) AB-BA ; (d)0

(16) Use A ,, , B,. (examples using numbers ) to illustrate the following :

(a) (A+B)*=# A?+2AB+B? ;(b) (A-B)(A+B)# A*-B?
(c) AB=AC doesnotimplythat B=C ; (d) AB=0 doesnotimply A=0 or B=0



