Inverses Exercise 1
(1) (a) Assume A "3, solve BA =C for B (square matrices )

(b)Assume A ",B" 3 and ACB = ADB ,prove C =D (square matrices )
(c)Solve B=P"AP for A (square matrices )

(2) Assume A,B,C,D are square matrices and a is a scalar.
State assumptions that allow one to solve for B , then solve for B.

(a) AB+aB =D ; (b)AB+2C=DB ; (c) AB=C+3B
(d) BA+BC=C ; (e)BA=CA

(3) Assume A, B, C, D are square and invertible. Find the inverse of
(a) ABCD ; (b) ABA'B"

4) Assume A "3, find the inverse of (a) A°;(b) 3A;(c) -A*;(d) (A '1)2
(5) Find A" if (a)A?2-2A-31=0 ; (b) A°-5A*+3A2+ 21=0

6) (a) Assume B=#0 and AB =0 ,can A" 37
(b) Assume A*=0 and A0 ,can A" 3 ?
What if A=0?Does A" exist in that case ?
(c) Assume P?=P and P#1 ,can P'3 ?

Answers :

1a) CA" ; (1c) PBP" ; (2a) (A+al )'D where (A+al)" must 3 ;

2b) (-2)(A-D)"C or 2(D-A)"C where (A-D)"must 3 ;

c) (A-31)"C where (A-31)" must 3 ; (2d) C(A+C)" where(A+C)" ' must 3 ;
e) C where A" 3

a)D'C'B'A" ; (3b) BABTA"

a) (A')'=(A") =A® ; (4b) ZAT 5 (40) (A1) =-(A") =-A" ; (4d) A’

1 _ 1 3 A5
(52) - (A-21) ; (5b) _(5A°-A"-3A)



Inverses Exercise 2

(1)LetA=(3 1J , B:(2 _3J,C=(2 OJ
5 2 4 4 0 3

(a) Verify that (AB) '=B" A" ; (b) Verify that (ABC) '=C"'B"A"
(2)Find A given that

4 2 -1 . A4 -3 7 . ty-1 -3 -1 .
(a) A —(3 5) ; (b) (7A) —(1 —2} ; (c) (A7) —(5 2j,

(d) (I1+2A)" :('41 2}

(3) Let A = (‘21 ?j ,show that (A" )°=(A®)"

2 3 4
(4)(a)Given A=|4 3 1| ,compute A".(b)Verify that AA " =1
1 2 4
2 3 4z = —1 R
POyt ez intheform A X = B or AZ = b
(c) Write the system { 42 +3y+ 2z = 5
and use A " to solve the system.
rT+2y+4z = -2

'21:—|—3y+4z =1
(c) Write the system { 4z +3y+ 2z =2

intheform AX = Bor Az = b

and use A ' to solve the system.

r+2y+4z =0

204+ 3y +4z =0
( ¢) Write the system dr+3y+ 2z =0

intheform AX = B or AZ = b

and use A ' to solve the system.
r+2y+4z =0

8 12 16
(f) If B=|16 12 4 | ,write B=kA (k =a scalar )and
4 8 16

B'=(kA )", that is find B using A "

-10/3  4/3 3
(g) If C= 5 -4/3 -14/3 | , write C = KA (k = ascalar),
-5/13  1/3 2

C=kA"and C" = (kA" )" , thatisfind C" using A~



Inverses Exercise 2
1/5 1/5 1/5

(5) Given A" =| 1/5 1/5 -4/5]|, find A.
-2/5 1/10 1/10

a

(6) Given A =£ a j verify that A% = A

1-a 1-a

(7) Let |3={a b};c::{1
C

1 t
,(a) If BC =CB,show that B is of form S
d 11 s t

t
(b) If CB =0,show that Bis of form {S J
-S -

In matrices satistying =1 u |
(8) Find 4 matri tisfyi A ? , but A 5

(9) Assume A ,B, X are square matrices of the same size ,A " 3,B" 3 ; solve for X.
(a) AX=AB : (b) AX=BA : (c) AX=A+B : (d) ABX=A+B ;
(e) AXB=A+B ; (I XAB=A +B

Answers :
1 (5 1 1 (2 7 1 (2 5 1 (9 1
2a) A = — 2b) A = — 2¢c) A = — 2d) —
(2a) 13 |3 of + @P) 711 3| @9 5 -1 333 |2
10 4 9 2 3 4] (; -1 z 12/5
(4a) A" = % 15 -4 -14| ;(4c)|4 3 1| |y| = |5| = |y| = |-7/5
5 1 6 1 2 4 -2 -2/5
2 3 4| (, 1 . -2/5 2 3 4| (, " 0 ( trivial
4d) (4 3 1] |yl = |2 = |y| = |7/5]| ; (4e)|d 3 1| |y| = = |yl = |0 solution
1 2 4 0 -3/5 1 2 4 0 only )
10 4 9
1 1 1 -1 1 . S -1 -1 5 -1 " 3
(4f)B = 4A = B" = 4A)" = — AT = — [15 -4 14| ; (4g)C = Z A" = CT=|ZA = 2 A
4 20 3 3 5
5 1 6
10 -2 10 0 10 0 0 0 1
(5)A = [3 1 2 8)A =10 -1 0|,A=10 -1 0/,A= 10 1 0] ,etc.
1 1 0 0 0 -1 0 0 1 100

B;(b)X = ATBA;(c)X =1 + A"B;(d)X = B" + B'"A"BorB”" + (AB)"'B
B" +A"; 9f) X = AB"A" + A" or A(AB)" + A"
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