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Matrices 6E

b By inspection

1o oy |! (1) 0
dt(A)121001+002 e B R
e = -
12 o2 o1 0 0 3 1
00 -
=1(4-1)-0+0=3 3
The matrix of minors is given by
1 0 0
2 o 1 o 2 ¢ taazo 2 2
12 o2 |01 5 5
00 [1 o |1 o o & 3
M = 5 5
12 o2 o1
0o o [t of |1 0 3
21/ o1 o 2 5735 075 %
det(A)=1]> |-0| >|+o|
300 A3 103 b2
_lo 2 1 55 5 5
01 2 :li+£ -0+0=1
25 25

The matrix of cofactors is given by The matrix of minors is given by

3000 3 4 4 3
C-= 2 -1 2 o =2 o =2
5 5 5 5
0 -1 =2 430 3], ¢
3 0 5 5 5 5
CT= -1 o o [t o |1 o0
0 -1 2 M =
43 |3 4
5 5 5 5
. 13 0 0 0 ol 1 o] |1 o
U= =20 2 -l 3 4 4 3
det(A) 3 Z o =& o =
0 -1 2 5 5 5 5
1 0 0
_lo 2 1 1 0 O
- 3 3 =10 E i
0 12 5 5
3 3 0 _4 E
55
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1 c cont. The matrix of cofactors is given by

1 0 O
5 5
0o &+ 3
5 5
1 0 O
c-lo 2 4
5 5
o 4 3
5 5
1 0 O
-1 _ 1 T_10 E i
det(A) 5 5
0o 4 3
5 5
1 -3 2
2 a LetA=|0 -2 1
3 0 2
-2 1 0 1 0 -2
det (A)=1 -(-3) +2
0 2 3 2 3 0

= 1(~4-0)+3(0-3)+2(0+6)
=—4-9+12=-1

The matrix of minors is given by

=2 1l o 1] o -2
0 2 323 0
o2 g3
0 2/ 32 B o
32 12 1 -3
=2 10 o 1] o -2
4 3 6
=|-6 -4 9
11 =2

The matrix of cofactors is given by

-4 3 6
C=|6 -4 -9
1 -1 =2
-4 6 1
cC'=|3 4 -1
6 -9 -2
-4 6 1
I SrC I 4 -1
det(A) -1
6 -9 -2
4 -6 -1
=3 4 1
-6 9 2
2 3 2
2 b Let A=[3 —2 1
2 1 1
det(A):2‘_ ‘—3‘3 1P _2‘
1ol T2 1 T2 1
=2(-2-1)-3(3-2)+2(3+4)
=—6-3+14=5

The matrix of minors is given by

21 31 |3 =2
FELET
M= ‘3 2‘ ‘2 2‘ ‘2 3‘
11 2 1 21
3 202 2 2 3
L6
-3 1 7
=1 =2 —4J
7 -4 -13
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2 b cont. The matrix of cofactors is given by
The matrix of cofactors is given by 4 2 2
s g C=|-10 -6 -6
s ~19 -10 -11
e I 4 -10 -19
7 4 -13 R
c'=|2 -6 -10
3 R
__7 _4 4 4 -10 -19
- A_ldtlA cT=%2 -6 -10
| (37 et(A) 5 —6 -11
Brerreaciny I, 19
t(A) 7 4 -13 2 5 -
317 =[1 3 -5
5 5 5 11
|12 4 Y
5 5 5
4 -13 3 a det(A) JU oo o o1
Lo b ct(A) = B
5 5 5 a o1 2 1| 2 o
=1-0-2=-1
¢ Let
3.2 The matrix of minors is given by
A=[1 -3 1
0 2 -2 ‘10”00‘01
3 1] 11 1 -3
det(A) =3 ~2 +(=7) O Iz 122
2 =2 o =2 0 2 o1l L 1 I o
=3(6-2)-2(-2-0)-7(2-0) M= ‘0 1‘ ‘2 1‘ 2 0
=12+4-14=2
’ ‘0 1‘ ‘1 1‘ 1 0
The matrix of minors is given by L 0 |0 0 |01
3 1]t 1] )1 -3 Lo =2
B B =0 -1 0
2 =2 10 =2 o 2
-1 0 1
2 =7 3 -7 32
M =
2 =2 o =2 |0 2
2 -7 B -7 B2
=3 1@t 1] 1 -3
4 2 2
=10 -6 6
-19 10 -11
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-2 -3 1
SR L i
3 a cont. The matrix of cofactors is given by det(B) 6 2 3
1 0 =2 rr 1
3 2 6
C =0 -1 0 11
= O _— —_—
-1 0 1 2 2
1 1 1
Lo -l R
C'=|0 -1 0 1 1
2 0 1 32 6l o 1
1 0 -1 ¢ Ba=lo L Lo 1 o
a [P 2 202 0 4
=d AC =—1 -1 0 11 1
ct(A) B O, T | 3 2 6
-1 0 —§+O—§ O+%+O L
=0 1 O 1 1
= 0+0+1 0-—+0 O0+0-—
2 0 -1 2
l+0+l 0+l+0 —l+0—l
01 I 1 10 o3 236
b det (B)=2 -1 +(-1) 211
2 1 |11 1 2 3 2 2
=—4-0-2=-6 11 1 ,
= 1 5 73 =(AB), as required.
The matrix of minors is given by 1 1
3 2 2
‘0 1‘ ‘1 1‘ ‘1 o‘
11 k1 k1
CI I L B L a det (A)=2| |-of" ‘|43
1 <112 <11 2 1 1 4 1 4 1 1
M =
2 1| |1 11 2 =2(4-1)-0+3(k-1)
1 =1 12 =1 12 1 =6+3k-3=3k+3=3(k+1),
o 11l 1l o as required.
-2 0 2
=3 3 3 b The matrix of minors is given by
I 3 -1

The matrix of cofactors is given by

-2 0 2
C=-3 3 -3
1 -3 -

-2 -3 1
c'={0 3 -3
2 -3 -1

11 ko1 ko1
14‘1411
M:03‘2320
1 4 1 4 |1 1
03 23 20
ll‘klkl
3 4k-1 k-1
=3 5 2
-3 2-3k 2
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4 b cont. The matrix of cofactors is given by

3 1-4k k-1
c=|-3 5 =2
-3 3k-2 2
3 3 -3
C"=|1-4k 5 3k-2
k-1 =2 2
3 -3
—~1 1 T 1
Sdam S Tagen 2 K2
k-1 2 2
5 A=A"
Multiplying throughout by A
AA = AA™
A’ =1
5 a 4\5 a 4
A’=|b -7 8| b -7 8
2 2 c)\2 2 ¢
ab+33 —2a-8  8a+4c+20
=| 16-2b ab+33  4b+8c—56
—2b+2c+10 2a-2c+14 > -8
1 00
=0 1 0
0 0 1

Equating the second elements in the first

row
—2a-8=0=>a=-4

Equating the first elements in the second
row

16-2b=0=b=8

Equating the first elements in the third

row using b =8

—2b+2¢+10=0=-16+2c+10=0
2c=6=>c=3

a=-4,b=8,c=3

4-4-3 -2+34+3 2+0+1
=l 8-12+0 —4+9+0 4+0+0
—-6+12-3 3-9+3 -3+0+1
-3 4 3
=-4 5 4

3 -3 =2
=A’A

3 4 3)2 -1 1
=4 5 414 30
3 -3 2)(-3 3 1

-6+16-9 3-12+9 -3+0+3
=|-8+20-12 4-15+12 -4+0+4
6-12+6 -34+9-6 3+0-2
1 00
=10 1 0 |=I,asrequired.
0 0 1
A =AA’ =1

Comparing with the definition of an
inverse

AA =1
-3 4 3
A'=A’=|4 5 4
3 -3 2
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I 1 0)y1 1 0
7 a A’=|3 -3 1|3 -3 1
0 3 2)lo 3 2
1+3+0 1-3+0 O0+1+0
=/3-9+0 3+9+3 0-3+2
0+9+0 0-9+6 0+3+4
4 2 1
=|-6 15 -1
9 -3 7
4 =2 1)1 1 0
A’=A’A=|-6 15 1|3 -3 1
9 -3 70 3 2
4-6+0 4+6+3 0-2+42
=| =6+45+0 —6-45-3 0+15-2 8 a
9-9+0 9+9+21 0-3+14
-2 13 0
=39 -54 13
0 39 11
13 13 0 15 0 0
13A-151={39 -39 13|—-/ 0 15 0 b
0 39 26 0 0 15
-2 13 0
=139 -54 13|=A°
0 39 11
Hence

A’ =13A +15I, asrequired.

b Multiply the result of part a throughout
by A™

A’AT=13AA " —15IA"
A?=131-15A"

Rearranging

15A7' =131 - A°, as required

15SA™ =13I-A*=| 0

¢ Using the result of part b

130 0 4 2 1
13 0|—-|-6 15 -1

0 0 13 9 -3 7
9 2 -1
=16 -2 1
-9 3 6
Hence
9 2 -1
A‘1=L 6 -2 1
15
-9 3 6
3 2 4 -2 4 3
det(A)=2 -0 +1
3 4 0 4 0 3
=2(-12+6)-0+1(12-0)
=-12+12=0

Hence A is singular.

The matrix of minors is given by
3 2 4 -2 4 3
3 4/ |0 -4/ 0 3
M= 0O 1] |12 1] 2 0
3 -4 |0 -4 [0 3
O 1] 12 1] |2 0
3 2| 4 2| 4 3
-6 —-16 12
=-3 -8 6
-3 8 6

The matrix of cofactors is given by

-6 16 12
C=3 -8 -6
-3 8 6
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q ) 20 1)-6 3 -3 p 2p 3
¢ AC'={4 3 2|16 -8 8 10 A=la -1 1
03 —4l12 =6 6
1240412 640-6  —6+0+46 1 =20
| 24+48-24 12-24+12 —12+424-12 et A -1 1 ) 4 1 ; -1
et A = - +
0+48-48 0-24+24 0+24-24 P 0 Pl 0 )
00 0
LO 0 OJ:O,asrequired. :_2p+2p+21:4p_21
000 ~1 1] |4 1] |4 -1
-2 0 (1 0 1 -2
9 a All values of .
M — 2p 3 |p 3 |p 2p
b The matrix of minors is given by -2 0 |1 O |1 =2
2p 3 |p 3 |p 2p
S —11‘41”4—1
-1 2 1
1 -1 -1 -1 all
= -3 -4
deem=2|> a2 2p+3 12 l;
etM = — + + — —-p—
DTN | I S T | e B T praop p=op
-2 C 26 13 ;7
Matrix of minors B 5 B 3 12_ 9p
+ — —
2 1] -1 1] |1 2 P pop
ST | TS | I | 2 6 2p+3
C"=|1 -3 12-p
k3 P 3] P ok 4
ST | R S | R p—p
2 -6 2p+3
k 3 2 3 2k
Inverse = 1 3 12-p
21 11 12 p-21
-7 4p 9p
-1 0 -1
=3-k -5 -2-k
k—6 5 4+k
-1 0 -1
C=k-3 -5 k+2
k—6 -5 k+4
-1 k-3 k-6
c'=|0 -5 -5
-1 k+2 k+4
1 3—-%k 6—k
Inverse=% 0 5 5
1 —k-2 —k-4
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