Chapter 3
MATRICES AND DETERMINANTS

Matrix
A rectangular array of numbers enclosed by a pair of brackets such as:
2 30
[ 2 -2 3 J ] 1 2 5
-5 4 71 " 1279
4 1 2
(1) (i)

i1s called a matrix. The horizontal lines of numbers are called rows and the vertical lines
of numbers are called columns.

Order of a Matrix

If a matrix has m rows and n columns then its order is m X n.

In above, matrix (i) has order 2 X 3 and matrix (ii) has order 4 x 3.
Addition of Matrices

Two matrices A and B can be added if A and B have same order.

The sum of A and B, A + B can be obtained by adding their corresponding elements.
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o
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Subtraction of Matrices

For example if

_[2 1]
A= 3 9 and

B =
e avs < [2 )]
then + = 39+

A matrix B can be subtracted from a matrix A if A and B have same order.
Subtraction of B from A, A — B can be obtained by subtracting each element of matrix B
from the corresponding element of matrix A.



[\]
oo B

3 1
A:[g 7]zmdB: 9

3 1 2
A+B = o 7.7 019
B [32 | — 4} N 3]
N 9-9 7 -8 L0 1

Scalar Multiplication

then

47
8 _

It A is a matrix of order m X n and Kk is a scalar, then the product k and A, denoted
by KA, is the matrix formed by multiplying cach entry of A by k. and this process 1s called
scalar multiplication.

4 2
If A = [2 IJ and 2 R

7A—2[4 2] B [ZXLI ZXZJ
- 3 1] 2x3  2xI1

- [6 2]

Multiplication of Two Matrices

then

Two matrices A and B are said to be conformable for the product AB 1if
The number of columns of A = The number of rows of B.

Il A is amatrix ol order m xn and B is a matrix ol order n X p then we can [ind
AB = C (say) and order of matrix C will be m x p.

For example

It

then
AR = | 2 ]N 1 3}
- L3 4 2 4
@@+ 2+ 2) (2 ’»)+(1)<4)}
- L3O+ (4)( 3 (H+H 2 D) +H &

B 4+ 242 ()+4J_[5 4 l()]
- L6+4 348 9+16 10 11 25



Transpose of A Matrix

If A is a matrix of order m X n then an n x m matrix obtained by interchanging the
. . . .. t
rows and columns of A, is called the transpose of A and it is denoted by A'.

l"A—[] 2} h At—[] 3}
For example if =13 4 then =112 4

Determinant of 2 x 2 Matrix

We can associate a unique number with every square matrix A over R or C, this
number is known as the determinant of A.

For eif A = [a b}
Or exampel = c d
then

a
= ad — bc

det A = |A| = b{
et A = [A]| = d
Singular and Non—singular Matrices

A matrix A is singularif |A| = 0

A matrix A is non—singular if |A] = 0

Adjoint of 2 X 2 Matrix

a b
The adjoint of the matrix A = [ 2 d] is denoted by adj A and is defined as

. [ d b}
adj A = L
—¢c a

Inverse of 2 X 2 Matrix

Let A be a non—singular square matrix of order 2. If there exists a matrix B such that
I 0
AB = BA b, where L = [ 0 IJ’ then B is called the multiplicative inverse of A and 1is

usually denoted by A'ie. B=A"
= AA'=A'A=D

I ddl A
— Al



EXERCISE 3.1

2 3 1 7
Q1 If A=[1 5}and B=[6 4} then show that
(i) 4A-3A = A (i) 3B-3A =3(B-A)

Solution:
[ 2 3 } [ 1 7 J
A=l 5 B=le 4
(i) To show
4A -3A = A
L.H.S.

2 3 2 3
won= o2 2

[ (4)(2) (4)(3)J [m(z) (3>(3)]
T Lo »e ] Lem 36
R 12} [a 9}

L4 20 3 15

8-6 12— )J
B :4—3 20-15
_[2 ) a-ras
(i)  Toshow 3B-3A = 3(B—A)

L.H.S.

3B 3A = %[] 7] %[2 3}
WA= e 4] 7L s

(3 (3)(7)}[(3)(2) (3)(3)J
- LG @) (3 3O

3 m} [6 9}
=L 12]7L3 15

3-6 219}

= 18.3 12_15
m 3 12}
- 15 -3
RH.S.
L 77 [2 3
B —A) = 3([6 4}[1 5})

=306 1 4 3]
0 e g

~ [3 12}_ q
= | |5 _3|=RrRHS

- 3B - 3A =3B _A)



I

0
1 _iJ,ShOW that A = L.

Q.2 IfA:L

Solution:

10
To show that A* = I* where I, = [0 ]J

Take

A2 = AA.= | | O.N’ 0.]
1 —1 I —i

[ @O+ () (1) (0) +(0) (= 1) J
LD @O+ (D) + D0

[&+0 0—0}_[—1 0} o 81
“Li—i o+ ]7L 0 -1 r=-
Now
1 0 =1 0
4 42 42
A—A‘A—_O—J[o—J

DD +0)(0) (—1)(0)+(0)(*1)]
S LOED+HEDO) O O) + D (=D

1 OJ_I
N B

Hence proved.

Equal Matrices
Two matrices of the same order said to be equal if their corresponding elements are
equal.
Q.3 Find x and y if
) [ X +3 1 ] 3 [ 2 1i|
W | 3 3y-4]=[-3 2
. [ x+3 1 ] [y 1 :|
M | 3 3y-4]7 [ 3 2
Solution:

W [X—+33 3y]—4J:[—23 H

As the two matrices are equal so their corresponding elements are equal



=% x =2-3 and 3y =4+2
= x =-1 and 3y =6
y =2

[x+3 | J [y ]}
(1) ~3 3y-41-1-3 2x

As the two maltrices are equal so their corresponding elements are equal

SO
= X+3 =y (1) and dy—4 = 2x (1)
Put y = x+ 3 from equation (i) in equation (ii)
3(x+3) 4 =2x
= 3x+9-4 = 2x
— 3x+5 = 2x
= 3x+5-2x=0
=5 x+5 =0
= X = =5
Put this value in equation (i)
y=—-3+43=-2
= = —2
-1 2 3} |:0 3 2}
Q4 IfA_[l o 20°B=11 -1 2

find the following matrices.

(i) 4A-3B (ii) A+3(B-A)
Solution:
(1) tofind 4A —-3B

123 0 3 2

=3B = 4[ 10 2J3[1 o 2j
) [4 g 12} [0 9

=14 0 8] 13 -3

6

6
B [—4—0 89 12—6}__[—4 ~ 1 6}
4-3 0-(3 8617 L1 3 2



(11) A+3(B-A)
-1 2 3 0 3 2 -1 2 3
sobdfi-al = | 1 g 2}3([1 1 2][ 10 2D
=1 2 3] %_0#(—1) 3-2 23}
= L1 oo 2]l 1-1 —1-0 2-2
=1 2 37 2_1 1 1]
= L1oo 2JLo -1 0
-1 2 3] [3 3 —3}
= L1 o 2]"lo -3 0
_[=1+3 Z+3 3+(3)}
~ L I1+0 043 240
o [2°5 0]
L1 3 2
Q.5 Find x and y if
[2 0 X] 2[1 X y:|_|:4 -2 3:|
1y 317“Lo 2 1171 6 1
Solution:
Given
2 0 x| I x y}_|:4 -2 3}
_1y3_+2[02—1_1 6 1
2 0 x| [2 2x 2yJ_[4 -2 3}
1oy 3J7Lo 4 20701 6 1
2+2 0+2x x+2y]_[4 -2 3]
L1+0 y+4 3-2 1 L1 6 1
4 2x X+2y}_[4 -2 3]
L1 y+4 [ L1 6 1
As the two matrices are equal so their corresponding elements are equal.
= 2x = =2 , y+4 =6
= x = -1 , y=6-4=2
= x=—1 and |y= 2




Q.6 It A = [ayl, , show that
() A(EA) = ApWA (i) A+pA =AA+pA

(iii) AA-A=A-DA

Solution:
(1) To show A (LA) = (Ap) A
arj;  ap a3
Where, A = [aijj3x3 = | az ax a
az|]  az 433
Take L.H.S.
arp  ap 413
A(UA) = A W Az ax  ax
az;  az 433
Cpap pap pag
= A| Hap Max Has
L a3 paz Hdss
Auwap Apap Auas
= }\.M212| Kpa'ﬂ }L},lej;
pMaz; A lazs A Was;
Now take R.H.S.
arj;  ap a3
(AW A = (A)| ax;p axp  ax
a3;  az2 433
Away Apap Auaps
= A LL ang A L ano A uwazz | = L.H.S.
pazr A pazn A pass
= A (pA) = (A A
(ii) A+pA =AA+pA
Toshow (A+1WA =LA+ ULA
L.H.S.
dip a2 413
A+wWA = (A+u)| az; axp a3
a3] a3 433
(A+pa; (A+wap (A+pap
= | (A+way (A+pan A+paxn
(A+waszy (A+wan (A+p) ass



Aajp+pay Aap+papn Aa+pas
= | Aay+pay; Aaxp+paxp Aaxn+pan
hAayp+pas; Aazp+payp Aasz+ass

Now take R.H.S.

a1 a2 a3 arp a2 413
AA+ULA = Al ay; ax» a3 |[+u| ay axp axy
az;  azy  as3 az]  az  asz

[ han Aap Aap Lap pap papg

= | Aay Aax Aay |+| pay paxp pas

L Aaz Aan  Aass pas Hazp  pass

[ Lajp+payg Aap+papn Aap+pag

= 7L£12|+p£13] 7La122+pa22 7L'd23+p.2123

[ Aaz;+pay Aap+papn Aaz+pasp
= L.H.S.

= A+wWA=1A+1A

i) AA-A=A-DA

Toshow AA—-A = (AL-1A

aip 412 a3 ajp 412 ap3
LHS. = A| a2 a» a3 |—| ay; axpn azns
az;  azx  as az;  ax  az

[ hay hap Aagp aj; ap  ag

= | Aax; Aan Aax |—| ay a» an

LAaz Aap Aass a3; azp as

Aajp—ap hap—ap Aaj;z—aps
= | Aagr—a Aaxn—axn Adays-—an

L haz;—az Aazp—azp Aazz—as
Now take R.H.S.

aip dr2 a3
(l*]) dni ann ar3

(A 1)A

a3 a3y  as3
(A —Da; —Dap (A—1Daj
= | (A—Day (A—1Daxp (A-1)ax
L(A—1ay (A—1)azx (A—1)as;
Chaj—ap hap—ap hap—aps
= A dx|] — azj A d2o — doo A d23 — dng

L hazp—a3 Aap-an Aa - asn
= L.H.S.
—~ AM-A=A-DA



Q.7 If A = [ayl,, and B = [byl, , show that AA+B) = AA + AB.

Solution:
Given

ar;y  apz  a3

L d2]  d22 d23

by b2 bl.%jl
B = Ibil,, = L b2y by bas

To show that
LM(A+B) = ALA+AiB

Take L..H.S.

A,(A"'FB)—?\,([&H a1o 313}+|:bll bin bl3:|)
B ax)]  ax» axn ba; ba  boas
k|tal]+bll a2 +bpo 2113+b13}

a;+bar ax+bxn ax+bo

[ A +bi) Aan+bi) 7&(&13+b|3)J
~ LA(ay +ba) A(axn+bxn) A(ax+bxn)

_ _la11+lb|] 7L21|2+7Lb12 Ka13+7ub|3:|
B _7L212]+7Lb21 kagg+7k-b22 7\'&23+7xb23

Now R.H.S.
a a a b b b
YA +AB = ?u|: 11 12 13:|+?L|: 11 12 13}
a1 A 423 bar ba bos
C[han hap kang [lbll A b2 lbm}
- _7\.2121 7\‘&22 ?Lagg * 7\,b21 7\.]2)22 szg
_ _7L’d|1+?\.b]] 7L’c1|2+7\,b]2 7\.&]3+7\.b|3}
a _Ka21+kb21 7L‘d22+}ub22 }L2123+7\.b23
= L.H.S.

=% LMA+B) = AA+AB



8 IfA—[1 2} dAZ—[0 0:|f'dh | fb
Q. =4 p|an =l o o |fin the values of b.

Solution:

—

1
Q9 If A=[a

Given

A—[] 2}
~La b

A - A A = [1 2}[1 2}
- ' - a b a b

_ [(1)(1)+(2)(a) (1)(2)+(2)(b)J
L@+ @ (2)2)+ (D))

> | +2a 2+2b} 2_[0 0}
A _|:£l+ilb 4+ b° but AT = 0O 0

|:1+2a 2+2b}_[0 0}
a+ab 2a+b>] = L0 0

As the two matrices are equal so their corresponding elements are equal.
l1+2a =20 2+2b =0

|
a=— h=—1

: |
required values are |a = ) '

1 0
b } and A2=[0 1}, find values of a and b.

Solution:

VY

) 1 —1
Given Az[a bJ

Az—AA—[l —1}[1 —1}
N "7 La b a b

[(1)(1)+(—1)(a) (1)(—1)+(—1)(b)J
(@) () + ()@ (a1 +(b)(b)

4 _[ [ —g 'lbq}
“La+ab —a+b”
But it is given that
l-a —1-b 10
[a+ab a+b2J - [0 IJ
As the two matrices are equal so their corresponding elements are equal.

l—3 = 1 and —-1-b =20
a=2>0 b= —1

required values are and



10 lfA—[l - 2} dB—[23 0}
Q. =lo 3 1™ B=11 2

then show that (A + B)' = A'+ B'.
Solution:
To show (A + B)l - A'+ B

Take
4 . 1 -1 2} [2 3 O}
(A+B) = | 3 1]*[1 2 -1
B T +2 —1+3 2+0}
Lo+ 342 |
B 3 2 2}
— Ll 5 0
1 2 27 |31
(A+B) = [ 5 0l = A (1)
) 2 0
Now
A-—[l —1 2}
L0 3 1
10
Al=| -1 3
2 1
' _[2 3 O}
and B = [ 2
2 1
B'=|3 2
0 —1
Now
10 2 1
L 2 0 —1
1 +2 0+1 3 1
= ~1+3 3+2 =12 5| ... (2)
L 2+0 1-1 2 0

From (1) and (2), it is ¢clear that

(A+B) = A'+B'



1 1 3
Q.11 FindA3ifA={5 2 6}

Solution:

| | 3 | | 3
A=A A=|5 2 6 5 2 6
2 1 342 -1 -3

(HM+MHSH+G)E2) (HMH+M @)+ D (D) +)6)+ ) (=3)
G MH+2) 3 ©6)(=2) O (H+2)2)+6) 1) ) B)+(2)(6)+(6) (-3)
=2) (D+ED )+ (3) (2) C2) (D+EDEHE)ED) (2) B) + (=D (0)+(3).(3)

=| 5+10-12 5+44-6 15+12-18
L -2-54+46 -2-2+3 -6-6+9

0 0 0
= 3 3 9

-1 =1 =3

[ 1+5-6 1+2-3 3+6-9 }

Now
0O 0 0 11 3
AS=AZ A=l 3 3 9 5 2 6
=] ~&[] -9 -1 —5%

BM+B G+ AM+B@D+O) D BB +B)(0)+ () (-3)

{ O M+O®+@E2) O M+O)@)+O) D 0)3)+0)(6)+(0) (=3)
i (DM +EDO)+EB)E2) EDH M+ ED @)+ (E3)ED D G)+ (=D (6) +(3).(3)

3+15—-18 3+6—9 9+18-27
-1-5+6 —-1-24+43 -3-6+9

0 0 0
Al=10 0 0
0 0 0

{ 0+0-0 0+0-0 0+0-0 }



Q.12 Find matrix x if

o x[ 3 3]=15% 3

(i) [—52 ﬂx=[§ 110J

Solution:
. 5 2 e | e
(1) X[z IJ:[lz 3J
XA =B (say)

As

_ 1M1 2]
— 9L2 5
Put this value in equation (1)
x= [ 3lle 5]
R E
9oL 12 3

l[ D (M) +5)@2) (1)(2)+(5)(5)}
LU (H+B3)@2) (U2 (=2)+(3) (D)

l[ 1+ 10 2+25]
- 9L 1246 —24+15



9 27
9 9
= s
9 9

X:B —H

which is required matrix.

(i) [—52 ﬂx:[g 110J

[52 ﬂx - [? 11()}

AX = (say)
A'AXx=A'B
IX=A'B
X=A'B . (1)
To find A '
5 2
A‘[z 1]
5 2
IA| = ‘_2 ] ‘ =5 (H-(-2)(2)=5+4=9=20
1 -2
ad'A:[z 5]
AS
A]_ade_l[l 2}
= Al T9l2 s

Put this value in equation (1)

1 27002 1

| 2 SJ[S 10]

(1) (2)+(=2)(5) (1)(1)+(2)(10)J
L @)@+ 6)S) (2) (1) +(5) (10)

210 I—2OJ
4+25 2+50

[—8 —19}
29 32

57 1s required matrix.

X =

I
O|— Cl— Ol— ol—



Q.13 Find the matrix A if

5 -1 3 -7
(i) O 0[A=]0 0
3 1 7 2

. 2 -1 0O -3 8
a | _y z]A=[3 3 —7}
Solution:

5 —1 3 -7
(1) 0O 0]A=]0 0

3 i T 2
Let

a b
A = l:::l d} is the required matrix.

(5 17 3 —7
= 0 OM‘l 3]:{0 0}
3 1]t 7 2
O @+D) S+ 1)) 3 -7
= (0) (a) + (0) (c) O D) +O) () | = 0
L (3) (@) + (1) () (3) (b) + (1) (d) 7 2
[ 5a—-c 5b-d 3 -7
I Ho 0}
. 3a+c¢c 3b+d 7 2

As the matrices are equal so their corresponding elements are equal.

1.e.

Sa-=e=3 0 cemass (1)
sb-d=-7 . (2)
a+c =7 L. (3)
3b+d=2 . (4)
Adding equation (1) and (3)
Sa—-c¢c =3
Ja+¢ =7
8a =10 = as= i = 2

8 4




5
Put a = 1 in equation (1)

(3) e

PR L2

470_ ﬁC—-4*
2512 13
= 4 T4
_ B
€=

Now add equation (2) and (4)

Sb—d = -7

3b+d =2

8b = -5 b = 2
= — = = —g

5
Put b = -3 in equation (2)

-
—%+7 =d
»258+56 _d
%:d = d:%1

A)
a b 4 8 . : :
a1=1 13 31 is the required matrix.



(ii)

As

IA =B'C
A=B'Cc .. (1)
To find B™
TkB——[z ‘IJ
KRB =| 1 g
2 ]

|B‘={] 2‘ =2)2) -1 1) =4-1=3#0
d.B_[z 1}
ME=11 2
B_l_'dd'!B

~ |B|
—1_1[2 IJ
B =311 »

Put this value in (1)
112 1 0 -3 8
A = 3[1 2}[3 3 7}
-3

[0+3 —6+3 16—7}
= L0o+6 -3+6 8- 14

L6 3 -6
"3 309
3 3 3

6 3 ¢
3 3 3

l[(2)(0)+(l)(3) 2)=3)+A)B) @@+ (DT
(MHO+@23) HEH+2G) (HE+PD)ETD

]



Q.14 Show that

[rcosd 0 —sin¢
0 r 0
L rsing 0 cos¢

cos ¢
0

Solution:
[ rcosd O —sing cos O
0 r 0 } { 0
Lrsing O cos¢ —1sin ¢

0
|
0

0
1

sin ¢

sin ¢

T Cos ¢

0

0 1‘13

—rsing 0 rcosd

|

rcos¢.cos 0+ 0.0+ (=sing)—rsing) rcosd.0+ 0.1+ (—sin ¢)
0.04+r.1+0.0

0.cosdp+r1r.0+0.(—rsin¢)
rsin¢.cos ¢+ 0.0+ cos ¢ (—rsin ¢)

rcos” ¢ +0+rsin’ ¢ 0+0+0
= 0+0-0 O+r+0
Lrsingpcosp+0—rsinpcosd 0+04+0
Cr(cos” g +sin"p) 0 -0
= 0 r 0
L 0 0 r(sin’ ¢ + cos” ¢)
r 0 0
=10 r 0}
LO O 1

1 0 0
—1‘|:0 | O:| :1‘13 = R.H.S.

0 0 1

Hence proved.

rsing.0+0.14+cos¢.0

rcos ¢ .sin ¢+ 0.0+ (—sin ) (r cos ¢)
0.sin¢ +r.0+0.rcos ¢
rsing.sind+0.0+cos¢.rcoso
rcos ¢ sin g +0—rcos ¢ sind
0+0+0 }
rsin” ¢ +0+r1cos” ¢

EXERCISE 3.2

Q.1 If A = [ajj|lsxs then show that

i Is A A (i) ALy = A
Solution:
Given

ap
Ao
ds|

di2 4p3

ds3

dig4
don
ds»

d34

2114}
d3q

d33

(1) Toshow I3 A = A where Iz

I

|, a

Take L.H.S.
1 0 O
|:O 10

0 1
0 O

rFa%y 1

djg
A2
asz

di2

do

dy3
dn;3
d33

dosg
ds2
fla

do4 i

;

I

0

S = O

= O O

|



l.'d]] + 0.212] + 0.5131
0.a|| + 1.32] + ().a3|
O.aH + ().32] + 1.213[

|

l.a;, + 0.4, + 0.a3,
0.3]2 + 1.2122 + 0.332
().a|2 + 0.322 + 1.2132

1.313 + (J.élzg, + 0.2133
O.a|3 + 1..':123 + 0.&33
().2113 + 0.3.23 + l.a;,;,

()

L1 tn W

1.2114 + 0.2124 + (_).'d34
0.a|4 + 1.824 + 0.834
0.3.14 + 0.?134 + 1.334

}

an+0+0 ap+0+0 ax3+0+0 au,+0+0
= 0+a,,+0 0+a»+0 O0+an+0 O+au+0
0+0+a3; 0+0+4+ap 0+0+axy 0+0+asy
i adp 413 ap
= doy  dxx  dp3z dyg = A = R.H.S.
dz;  dzx  dzz A3
i) Al = A
To show that
I 0 0 O
0O 1 0 0O
AL = A where 1 = 00 1 0
0O 0 0 1
L.H.S.
_ 1 0 0 0
ajp dpp djz a4 01 0 0
A ]4 = dop  dx dpz dyy 0 0 1 0
L as; a3 a3 axy () 0 0 1
fa;+0+0+0 O0O+ap,+0+0 0+0+a3+0 0+0+0+ay
=l a+0+0+0 0+a»+0+0 0+0+ax+0 0+0+0+ay
_213|+0+0+O 0+a33+0+0 0+O+'c133+0 O+O+O+'dg4
[a; ap a;z apy
= a; a» ax» ay | = A R.H.S.
L a3 d3x  d33  d3g
Q.2 Find inverse of the following matrices
. 3 =1 .. -2
M [2 1} B [—4
[Zi i} . [2
(ili) P (iv) 6
Solution:
. [% 1}
(1) o) 1
. T A_[s 1}
(1) et =1 5 1

}



(i)

(i1i)

Al # 0 = its inverse exists.

| |
[}

e Adj A
A
Lol
1[1 1] 5 5
-osl-2 3]7) 2 3
5 5

=(-2)O0)-(-43) =-10+12=2=%0

|A| # 0 = its inverse exists.

a-ld )
AdjA=1, 5
I_A_dJ'_A_l[

AL 2

9 9
\ |

— 9w
[

ol ron
|
P 1w
[l
 —
= W

21 1
i

Al = = Q) () - ) = -2 = -2~ =2+1=3

|A] # 0 = its inverse exists.



™ e 3
n-[2 1]

2 1 , ,
|A|:[6 3]2(2)(3)—(6)(1)26—6:0
As |Al = 0 = inverse does not exists.

Q.3  Solve the following system of linear equations.

oM e w
Solution:
(1) Given

2X1—3x2 = 5

5X1+ X2=4

In matrix form

EIEH

AX = (say)
X=A"'B . (1)
where
a=ls Te=la) <=0
L5 1 “la]l *Tlx
2 —3
IA| = ‘5 | ‘:(2)(1)—(5)(—3):2“5: 17 % 0
|A| # 0 = its inverse exists
Ad'A—[l 3}
JTA=1 5 2
As

A1 AdiA L[l 3}
-5

- oAl T 17 2

Put values in (1)

A= %[—15 ;]Lﬂ

3x-5x =

—2x+y



l‘mﬁnm@J
17 L(=5) 5+ (2) &)

_ 1T 5+12J

17 L -25+8
1T 17}
17 L-17
17
17 [l}
| 17T L
17
X |
[ :|=|: :|3X1=], Xz:_l
X2 — 1
(11) Given
4X]+3X2:5
31— X2 =7

In matrix form

5 llel=15)
Ax =10 (say)

X=A'B (D

where

Now
4 3
Al = ‘ 3 -1 ‘ = W ()=-(3)(3) =-4-9=-13 %0
|A| # 0 = its inverse exists.
. 1 -3
Ad] A = [3 x }

As Al = Adj A



_ L_(l)(5)+(3)(7)J
13L=3)() +&) ()
| [ =5 —32
- E_IS+28J
- -5l 5]
26 -
- |-l
—13
[ELJ:[~2IJ =[x =2] , [x2=-1

(111) Given
3x — Sy =1
—2Xx+y = -3

In matrix form

BN

)

AX =B (say)
X=A'B . (1)
where
RN N
2 1 ] 3] y
IA| = ‘_Z _15‘ =) (2)(35H=3-10=-7=#0
|A| # 0 = its inverse exists.
Now
agia=ly 3]
As
! Ad] A
A
_ A
B TL2 3



