MATRICES AND DETERMINANTS

B of mateices: :
: The idea of matrices was given by
| b Cayley. an English mathematician
| ofsineteenth century who first developed,
“Iheory of Matrices” in 18358.
(L Define the following terms.
h  Matrix

“A rectangular array or a formation
o acollection of real aumbers, say 0, 1, 2,

3 and then

1 -~ o1 y - 1 3
J4and 7, such ast 4 5

enclosed by brackets ‘[ 1" is said to form a
34 ‘
|7 20/
another matrix.
The matrices  are.
amentionally by the capital
4BC....MN etc. of the
alphabet.
- (i) Order of 2 Matrix
The number of rows and columns
* ipamatrix specifies its order. If a matrix
M has m rows and n columns then M is
sid to b of order, m-by-n, For example,

atiix Similarly [g H is

=

denoted
fetters
English

r {4 :
123 s onder 2-by-3,

M
40 2]

(i) Equal Matrices

Exercise

I TFied the order of the following .
matrices. '
iz 9 3"|

_order of A is 2-by-2

order of B is 2-by-2

Let A and B be two matrices. Then A
is said to be equal to B, and is denoted by
A =B, if and only if;

(i} The order of A = The order.of B
(it) Their corresponding entries are equal.

Examples
(i) Ke 1 31 and B 1 2+1
-4 2] wlf H-2
are egual matrices. '
We see that:
(2) The order of matrix A = The order of

matrix B
(b) Their corresponding clements are
equal.
Thus A=B
s 2 3 2 3
(ii) L:L1 2} and _M:L1 -—2} are

not equal matrices.

We see that: order of L = order of M
but cntries in the second row and second
column are not same, so L. # M.

2 3 2 3 4
) P::!L—1 sl Q_[-q 2 0]

are not equal matrices.
We see that order of P # order of

Q,s0P=Q.

order of C is.1-by-2
4
D=0}, order of D is 3-by-1
6 _



a d
E=/b e|, orderofE is3-by-2
¢ F
F:[Z] order of Fis 1-by-1
2 3 0
G=|1 2 3|order of Gis3-by-3
2 4.5
H =[2 ; 4} order of H is 2-by-3
106
2.  Which of tiic following matrices
are equal?
A=[3],

=[3 5].C=[5- 2]

B
4 0
D=[5 3],E= ,
5 3le-ly )]

H=P OJ,Iz[S 342]
6 2

| 2+2 2-2
{244 240

Ans. Equal matrices are

A=C Bz 1
E=H =] F=G
3. - Find the values of a, b, ¢ and d

which satisfy the matrix equation.

a+c  a+2b| [0 7]
c—1 4d-6| |3 24

_ Ams., a+c=0.......... (1)

O] =B (111)
4d-6=2d...... (1v)
From (1i1)

¢ =3+l

c=4]
From (iv)
4d-2d=6

Put value of ¢ = 4 10 (i))
a+4=0

a=-—4|

Put value of 2 = -4 in (i)

-4 +2b=-7
2b=-7+4
2b=-3
b=
C . 2

Types of Matrices

- {e) Row Matrix.

A matrix 1s called a row matrix if it
has only one row.
e.g; the matix M={2 -l 7] is a
row matrix of order 1-by-3 and
M:[] —1] is a row matrix of order 1-
by-2.
(i1} Coluan Matrix.
' A matrix is called a column matrix

1
if it has only one column e.g., M :{O}



2
and N=|0 | are column matrices of order
l

2by-1 and 3-by-1 respectively.

(¢) Rectangular Matrix.

A matrix is called rectangular if,
the number of rows of M is not equal to
the number of columns of M.

12
tg A={1 1
23
B:[a b C]; C'——[l 2 3] and
de
[7 |
D=|8| are all rectangular matrices. The
(0

order of A is 3-by-2, the order of B is 2.
by-3, the order of C is 1-by-3 and order of
D is 3-by-1, which indicates that in each
matrix the number of rows # the number
of columns. '

(e) Square Matrix. .

A matrix is called a square ‘matrix
if its number of rows is cqual to its
nmmber of columns.

2 ~le 23

»B=|-1 0 -2 and

eg, A :!i _
¢ 3 0 9 3

C=[3] are square matrices of orders

,2-by-2, 3-by-3 and 1-by-1 respectively.
*}  Null or Zero Matrix,

A matrix M is called a null or zero
matrix if each of its entries is 0.

cs. [3 (‘:J [0 o] m [333]

0 0 0

and |0 0 0| are null matrices of
60 0 o

orders

2-by-2, 1-by-2, 2-by-1, 2-by-3 and 3-by-3
respectively. Null matrix is represented by
O.
(vi)  Transpose of 2 Matrix.

A matrix obtained by
interchanging the rows into columns or

columns into rows of a matrix is called

transposc of that matrix. If A is a matrix
then its transpose is denoted by A'.

I 2 37
eg, (@) If A={2 1 o0
-1 4 2]
1 2 =i]
: then A'=[2 1 4
3 0 -2

Note: If a matrix A is of order 2-by-3
then order of its transpose A’ is 3 -by-2
(vii)  Negative of a Matrix.

Let A be a matrix. Then its
negative, —A, is obtained by changing the
signs of all the entries of A, lLe.,

o s 2 fen eles] | 2
; -3 4»1 cn '__3 _4

(viii) Symmetric Matrix.

A square matrix is symmetric if it
is equal to its transpose i.e., matrix A is
symmetric if A'=A,



1 2 3
eg. (1) If M={2 -1 4
) 3 4 0
is a square matrix, then
1. 2 3
M'=2 -1 4{=M Thus M is a
3 4 0]
symmetric matrix.
2 1 3
iy It Az[—l 2 2
t3 1 3
2 =1 3
then A'=|1 2 1|#A
3 2 3

Hence A is not a symmetric
"mlat_rix. o
(x) Skew-Symmetric Matrix.

A square matrix A is said to be
skew-symmetric if A'=—A.

0 2 3
e.g., .If A=|-2 O 1/, then
-3 -1 0
0 -2 -31 ( 0 =R
Af=l2 0 -~ll=|-=2 o0 -t
L 1 oJ L -(-3)  ~(-D o}
o 2 3]
=d=3 0 1J=~A'
-3 -1 0

Since A' = —A, therefore A is a
skew-symmetric matrix.
(x) Diagonal Matrix.

A square matrix A is called a
diagonal matrix if atleast any one of the
entries of its diagonal is not zero and non-
diagonal entries must all be zero.

1 0 0] 1 0 0
eg,A={0 2 0|, B={0 2 0
0 0 3 0 0 2
0 0 O]
and C=|0 1 0} are all diagonal
0 0 3]

matrices of order 3-by-3.

2 0 i 0
M= and N=
RS H

are diagonal matrices of order 2-by-2.
(xi)  Scalar Matrix.
A diagonal matrix is called a scalar
matrix, if all the diagonal entries are same
k 0 O
and non-zero. For example |0 k0
' 0 0 k

where k is a constant # 0, 1.
2 0 0
3 0
Also A=|0 2 0}, B= and
0 3
O 0 2

C=[5] are scalar matrices of order 3-by-

3, 2-by-2 and 1-by-1 respectiveiy.
(xii) Identity Matrix.

A diagonal matrix is called identity
(unit) matrix if all diagonal entries are 1
and it is denoted by L

1 0 O
eg, A=[0 1 0} is a 3-by-3
0 0 1

identity matrix.

1 0} -
B= [O J is a 2-by-2 identity matrix.

C={1] is a 1-by-1 identity matrix.



1.  From the following matrices,
identify unit matrices, row matrices,
column matrices and null matrices.

0 0 y
Ans. A= ; Null matrix
0 O
B= [2 3 4] g Row matrix
(4
C={0]1, Column matrix

6

-

1 0 . .
D= , Unit matrix
0 1

E=[0], Null matrix
5

F=|6 ‘Column matrix
7

2 From the following matrices,

identify
(2)
(b)
©
(d)
()
(f)

Ans. (a)

Square matrices
Rectangular matrices
Row matrices
Column matrices
Identity matrices
Null matrices
Square Matrices:

(i) "6 4}

3 -2

. 1 O
(iv) " (1

Exercise 1.2

Ans.

Ans.

Ans.

Ans.

Ans.

(b)

(©

(@)

(e)

®

1 2 3
(viii) (-1 2 O
0 0 1]
Rectangular Matrices:
_ (-8 27
D iz 4}
3
(ii) 0
_.1.
12
(v) 34
|56

Row Matrices:

e [3100 ]

Column Matrices:

-

3

(i) 0
_ E

Sy
(vii) 0

_0..
Identity Matrices:
. 10
(1v). 0 J
Null matrices:

00
ix) |00

100



3. From the
identify diagonal,
(identity) matrices.

following matrices,
scalar and unit

(1 0
C= ,
(3 0
D= :
—-0 0}
(53 0
E=
Y 1+I}

Ans.

Scalar matrices:

4 0 5-3 0
A= , E=
{0 4] [ 0 1+1}

Unit Matrices:

s 1

Diagonal Matrices

4 0
A=
o o

-
-

le-[5 °)

s 2o o

5-3 0
E=
0 141
4. Find negative of matrices A, B,
C, D and E when:
1
A=|0|,

Ans. -A=|0
1
3 1]
Ans. -B=
-2 -1
-2 -6
Ans. -C=
-3 e
3 =2
Ans. -D= A
4 -5
-1 5
Ans. E=
-2 =3
5. Find the transpose of each of |
following matrices:
Ans. (i)
0
A=|1]|,=> A'=[0 1 -2]
-2
5
B=[5 1 -6]= B'=|1
~6
1 2
o1 2
c=|2-1{ = C :L
2 =]



| 21 T 3
F:{ = 5 :L
3 4 2 4
6.  Verify that if
. 4 i W
A= . Bi= then
L] J {2 ( |
0 AY=A
G) (B)=8B
Ams, (0 AY'=A
LHS = (A"
12
S
. [1 0]
= - '[2 1J

s 2
( ){0 J
(A = A =R.HS.

Hence L.HS =R.HS.

(B)=B
LHS=(BY

11
o<[2 o
pectd 2
3
ort ]

(B")' =B
=R.HS

Hence LHS =RHS.

Ans. (i)

Addition and Subftraction of Matrices
Define Addition of Matrices.

et A and B be any two matrices
with real number entries. The matrices A
and B arc conformable for addition, if they
have the same order.

23 0] -2 34
eg., A= i and B= are
1 06| L 23

conformable tor addiiion.

Addition of A and B, written A+ B
is obtained by adding the entries of the
matrix A to the corresponding entries of
the matrix B.

230] [234
c.g, A+B= +
106) |1 23

[2+(=2) 3+3 0+4] [0 6 4

"[ 1+1 0+2 6+3_|_[2 2 9}
Define Subtraction of Matrices.

If A and B are two matrices of
same order then subtraction of matrix B
from matrix A is obtained by subtracting
thc entries of matrix B from the

corresponding entries of matrix A and it is
denoted by A — B.

234 022
e.g., A= and B= are
150 -143

conformable for subtraction.

) 234710 22
ic., A—B= —
150 [—143

[ 2-0 3-24-2] [21 2
ety ol O3 | 1T 1B

Mnultiplication of a Matrix by a Real
Number

Let A be any matrix and the real
number k be a scalar. Then the scalar



multiplication of matrix A with k is

obtained by multiplying ecach entry  of

matrix A with k. It is denoted by KA.
1 -1 4

Let A=2 —1 0] be a matrix of
-1 3 2

order 3-by-3 and k=—2 be a real number.
Then

kA=A |
1 -1 4
=22 -1 0
-1 3 2
[ 21 D @
= 2(2)  (2=D  (=2)0)
LEDED S DB 202)
2 2 -8
=4 2 90
12 -6 -4

Commutative and Associative Laws of
Matrices \
(a) Commutative Law under Addition

If A and B are two matrices of the
same order, then A + B = B + A is called
commutative law under addition.

2 3 0
Let A=[5 6 1]
2 1 3
3 2 5
B=(-1 4 |
4 2 g

Then .

2 3 0 3 -2 5
A+B=(5 6 1(+|-1 4 |
2 1 3 4 2 -4

2+3 3-2 0+5 )
=|5-1 6+4 1+l (={4 10 2
6

2+4 142 3-4
Similarly

3 -2 5 2 3 0
B+A=|-1 4 T [+]5 6 1
' 4 2 —4 2 1 3

5 1 5

=4 10 2

6 3 -1

Thus the commutative law of
addition of matrices is verified.

A+B=B+A
(b) Associative Law under Addition

If A, B and C are three matrices of
same order, such that (A+B)+C=A+(B+QC)
is called associative law under addition.

2 3 0
Let A=|5 6 1]
2 1 3
[3 -2 5
B=[-1 4
4 2 4
and
1 2 3
C={-2 0 4
1 0




[hen
”2 3 013 -2 5
A+B)+C=[|5 6 1|+]-1 4 1
W2 1 3|4 2 -4
\1 2 3
H-2 0 4
L 2 0
- 0+5 1 2 3
[51 6+4 1+1|+[-2 0 4
I+2 3-4 1 2 0
5‘| 1 2.3
2142 0 4
[ -1/ 1 2 o
=
:2-10 6
75 -]
3 0
A+B+C)=[5 6 1
1 3
3 2 5 1 2 3
H(-1 4 Li+t-2 0 4
4 2 2 0
[2 0 | 341 242 5+3
=5 6 1|+{~-1-2 +0 1+4
12 1 3 4+1 242 —4+0
2 3 0] 4 o 8
=5 6 1{+|-3 4 5
2 1 3] |5 4 —4
(6 3 8]
=2 10 6
75 -1
Thus the associative law of

addition is verified:

(A+B)+C = A+(B+O)
Additive Identity of a Matrix _

If A and B are two matrices of
same order suchthat A+B=A =B + A
then matrix B is called additive 1dentrty of

matrix A.

For any matrix A and zero matrix
O of same order, O is called additive
identity of A as
A+O0=A=0+A

1 2 0
e.g., let A= and O =
3 § 0 O

then

@

wol 3 L 3

oly 14

Additive Inverse of a Matrix

If A and B are two matrices of
same order suchthat A+ B=0=B + A
then A and B are called additive inverse of
each other.

Additive inverse of any matrix A is
obtained by changing the signs of all the
non zero entries of A.

1 2 I
Let A=|0 -1 =2
3 1 0
then
1 2 1 -1 =2 -]
B=(-A)=-[0 -1 =2|=lo0 1 2
3 1 0 -3~ 0
is additive inverse of A. It can be
verified as:
1 2 1 -1 -2 -1
A+B=|0 -1 =21+]0 1 2
3 I 0 -3 -1 0



M+ 2+ (=2) D+ (=D
0+0 " (=D+(1) . (=2)+(2)
3)+(=3) M+ 0+0

Il
o
o
I
o

ED+M 2+ D+QO)
= 040 DO+ (2D+(=2)
(-3)+(3) =D+ 0+0
0 0 0
=0 0 0|=0
0 0 0

Since A+B=0=B+A
Therefore B is additive inverse of A.

1. Which of the following matrices
are conformable for addition?

2 1 3
A= , B=| |,
-1 3| 1

10 o
2+1
C=|2 1|, D= 3
3
_] —2 -
(-1 0
E= ,
1 2
3 2
F=|1+1 -4 |Ans. (i)
3+2 241

2 1 =
A= , and E=
-1 3 | 1 2

are conformabile for addition.

3 2+1]
B= and D=|
(i) 1 3

are conformable for addition.

I 0 ( 3 2
C=|2 -1}and F=! 1+1 —4
(iii) {2 3+2 2+1

are conformable for addition.

2. Find the additive inverse of following
matrices.

[ 2 4}
A= ,

Ans. :
s ol 2 A
@ A_LZIJ

Additive inverse of Matrix A is

a2 = a3 ]



] 0 -
i) B=|2 -1 3
3 21

Additive inverse of Matrix B is

| 0 =
~B=- ~1 3
3 o, 1

Additive inverse of Matrix C is

e

1 0
(iv)y D= E—.@ 21
2 1
Additive inverse of Matrix D is
L0 ~1 0
-D=-{-3 -2 3—0:{3 2}
2 1 -2 -l
) E= r 0]
_ 0 1
Additive inverse of Matrix E is
10 -1 0
.E:—[O ]} 3—5;[0 '—-l]

” F{ﬁ ] }
4

Additive inverse of Matrix Fis

B

-1 2] 1 1] =141 1+2]
"[2 1}{1 1] 7] 2+1 1+1}
(ii) B{_ﬂ: '

s E RN

Giiy C+[-2 1 3]
=[1 -1 2]+ [-2 1 3]
=[1-2 —1+1 2+3] =[-1 0 5]

. 01 0] [1
(1V)D+[2 0 ]J:[

1

L% 35 5300 o 3
o w2 {7
o ==L
]

i) (2C=(2)[1 -1 2

o =[2 2 4

010 1030
(viit) 3D= 3(2 0 J [6 0 J

0

3

_ -1 2'J [17]
3 If A= _ ’B:L
2 1 -
c=jl. -l 2]1):{1] i q’],mem find
. 11 Bl 2
(1) +_1 (}l) + 3
Gip c+[-2 1 3 |
T L I A
el 201 ¥
(vi) (-DB (vii)  (=2)C
- (viii) 3D S (ix)  3C
Ans. () A+[i ﬂ

3
2

P



(ix)
4.

S 3C=3{1 -1 2]=[3 -3 ¢]

Perform the indicated operations

and simplify the following.

(vi)

Ans.

(ii)

(iii)

o i o o

o i ol

[2 . 3. ]

1 3 i 0 -2
2 3 1j+|—2 -1 o
3 1 2 0 2 -
1 2 1] 1 1
0 1 0 1

i

(,)[ ?H o)

s tan)- )
R

1+0-1 0+2-1
0+3-1 1+0-0

i

23 10+(1o2-[222)

= [3n+f-2 0-2 2-2]

= [2 3 1]H~1 -2 0]
= [2-1 3-2 1+0]
= 1 11]

; i 2 3 1 11
(iv) ~1 <1 =142 2 2
0o 1 2 333

v)

(vi)

5.

1+1 241  3+1
= -1+2 —-142 —-1+2

0+3 1+3 243

il
| e
W o N
W NN
bt
el

1+2+1 2+1+1W
0+1+1 1+0+1]

- 23

For the matrices

I 2 3
A={2 3 1|,

1 -1 0

(1 -1 1
B={2 -2 2|and

3 ¥ 3



Ans.

@

-1 0 O

C=|0 -2 3] verify the
1 1 2

following rules.
@) A+C=C+A

(i1) A+B=B+A

(11i) B+C=C+B

Gv) A+(B+A)=2A+B
(v}
(vi)
(vi1)
(viil)
(ix)
(x)

(C-B)y+A=C+(A-B)
2A+B=A+(A+B)

(A+B)+C=A+(B+()
AB-C)=(A-C)+B
. 2A+2B=2(A+B)

A+C=C+A

LHS=A+C

Il
| —
»—'1)0
N WS
| .. |

-+
S |
— N =

w N
o =

il
o
+
o)
W

|
[

3}
i 042 043
= 0+2 —2+3 3+1

I+1 1-1 0+2

-1

(C—-B)-A=(C-A)-B

023
=2 1 4
202

LHS=RHS
Gi) A+B=B+A
LHS=A+B
1 2 3 1 -1
=2 3 1}+ 2 -2 2
|1 -1 0 3 1
Ci+1 2—-1 3+1
={2+2 3-2 1+2
_l+3 —14+1 0+3
2 1 4
=14 1 3
(4 0 3
RHS=B+A
1 -1 1] {1 2 3
=2 -2 2+ 2 3 1
3 1 3 1 -1 O
(141 —-142 143
= 242 -2+3 2+1
| 3+1  1-1 3+0
(21 4
=4 1 3
(4 0 3
L.HS.=R.H.S
(iii) B+C=C+B
LHS=B+C

3 1 3} 11

f1—-1 ~1+0 1+0
=| 2+0 -2-2 2+3
L 3+1 1+1 3+2

1

|

|

3

1 -1 1 -1 0 0
={2 2 2140 =2 3

|

2

|



[0 -1

=9 -
4 2
RHS=C+B

(t
1

f~1+1
= 0+2
1+3

P o 0 R.H.,S.

C({iv) A+(B+A)=2A+B
LHS = A+ (B+A)

i

[ 1

[3 3
=6 4 4
[5 =]

RHS=2A+8B

—2-2 3+2

R

W oW

6-2 242

il
h O W

3 7

4 4

=f B
LHS= RHS

(v)  (C-B)+A=C+(A—B)
LHS. = (C-B) + A

-1 0 07 1 =1 1
C-B =0 —2 3 |- = )

|3 1 3]
[-1-1 0+1 0-1

1 1 2
= 02 240 59
L 1-3  1-1 2-3
(=2 ] ]
=2 0 IJ

~2+1 1+2 =143
=-24+2 0+3 1+1
=241 0—1 =1+0

-l 3 2
=0 3 2
~1 -1 -1
RHS.=C+(A-B)
(e 2. 3 (1 -1 1
A-B =2 3 1}~,2 -2 2
L -1 0, |3 1.3

f ks Bl 8 _a
32 B 19
I T QT

0 3 2
=[0 5 =i
B =2 =3

[-1 0 07 [o 3 2
CHA-B)=[0 =2 3|+ 0 5 —~1
T 1 2 2 -2 -3



[_1+0 0+3

= 0+0 -2+5
| 1-2 1-2

-1 3 2
=lo 3 2
4 sal, =]

LIS = RH.S.
) 2A+B=A+(A+B)
LHS=2A+B

1 2 3 -1 1
2 03 1)+ 2 2 2
1 -1 0] |3t 3

2 4 6 {1 ~1 1]
4 6 2|+ 2 -2
2 2 0] |3 1

[241 4-1
= 4+2 6-2

6+1
: 242 |,
L2+3 -24+1 G+3
Fg § 7
=6 4 4
{5 -1 3

RAS. = AH{A+B)

0-+2
3-1
2-3

2448 =2

—_—
|

[USI \]

12 3
A+(A+B) =2 3 1|+
1 -1 0

1 -1 0

|
1+2 2+1 3+4
= 2+4 3+1 1+3
1+4 —1+0 0+3 ]

3 3 7]
=6 4 4
5 =1 3
L.HS.=RHS.
(vii) (C-B)-A=(C—-A)-B
LHS.=(C-B)-A
10 0 1 -1 1
C=B =0 -2 3|-2 -2 2
L‘ 1 2] |3 1 3
[~i—1 0+1 0-1]
= 0-2 -2+2 3—2!
1-3 1-1 2-3 |
2 1 -1
=2 0
-2 0 -1
I, S T ‘rl 2 3}
(C-B)-A={-2 0 I -2 3 ll
-2 0 -1 Ll =l 0]
= =2=2 0—3 1-1
| —2-1 0+1 —i-0]
3 —1 —4
={—4 -3 0
-3 1 -1
RHS.=(C-A)—B
-1 0 0 (1 2 3]
(C-A)= 0 -2 3 —‘2 3 1
- 11 2)1t —-1 0]
—l—i 0-2 0-3
={ 0-2 —2-3 3-1 ]|
1=l 141 20 |
{—2 -2 -3}
:fa -5 2
|0 2 2




0 2 2 3 ]
1, N . | —3—1J

=% 2 3] 1 =k
(C-A)-B=[-2 =5 2|2 -2

=-2-2 -5+2 2-2
| 0-3 2-1 2-3
(-3 -1 —4
=-4 -3 0
-3 1 -l
LHS=RHS;

(viii) (A+B)+C= A+(B+0O)
LHS=(A+B)+C

1 2 3 I =1 1
A+B={2 3 1|#|2 -2 2
L =LO) (3 4 3
1+1 2-1 3+1] [2
=2+2 3-2 1+2|=/4
| 1+3 =1+1 0+3] |4
0
3
2

3 1 3

1=l —1%0 150 |
=240 -2-2 243|=
341 1+1 2+3

1 2 3, (0 -1 1
A+(B+C)=2 3 '1J+ 245
2 5

1 -1 0] |4
1+0 2-1 3+17 1 1 4
=242 3-4 1+5[=4 -1 6
144 ~145 0+5] |5 1 5

RHS=RH.S
(ix) A+{B-C)=(A-C)+B
LHS=A+®-0)

i
2
3

3 N (-1 0 O
B-C =2 -2 2 0 -2 3
3 1 3 __1 1 2
141 =1=0 1-0 ] [Z =1 1
= 2-0 -2+2 2-3({=2 0 -1
3-1 1-1 3-2] 2 0 1]
_ 1 2 3 % =1 1]
A+(B—C) = 2 3 1|+ 2 0 —]{
1 -1 0 2 0 1]

142 2-1 3+17]
=1 2+2 340 1i-1
142 -1+0 O+

(3 1 4
=4 3 0
3 -1 1

R.H.S =(A-C+B

1 2 31 [-1 0 0
A-C=|2 3 1[-{0o =2 3
-1 0] 1 1 2

I+1 2-0 3-0 2 2 3i
=2-0 3+2 1-3 =2 S —2|
-1 -=1-1 0-2 ( -2 2]

2 2 3 i -1 1

(A-C)+B=| 2 5 2|+ 2 -2 2
0 -2 -2 {3 1 3]

2+1 2-1 3+1

=l 242 5-2 =242

043 241 —2+3

-

(-

3
:430[

3 -1 IJ

LHS.=RHS.
&) 2A+2B=2(A+B)

L.H.S. =2A+2B



1 2 3 1 -1 1
2A+2B_z[z 3 1}+2{2 -2 2}
1 =1 D 3 1 3
(2 4 6] [2 -2 2
={4 6 2|+ 4 - 4
2 2 0( |6 2 6

= 4+4  6-4 2+4
246 —2+2 0+6

4 2 8
=|8 2 6
806
RHS= 2 (A+B)

1 2
AA+B)=2 2 3.
I ~1

1+1 -
=2 2+2 3 2

2

4

4

”2+2 4= 6+2}

3 1 -1 1
1)+ 2 2 2
0 3 1 3

3+1
1+2
1+3 —-1+1 0+3

LHS =RH.S
Tt =2
6 If A= and B=|
3 4 _

find (i) 3A—2B (ii) 2A ~ 3B,
Ans, (i)

2] [0 7
2
A-2B = 3{3 41 2[_3 8}

-l 1% 361

_[3-0 —-6-14
“19+6 12-16
3 =20
15 —4
(i) 2A'-3B

A=l 3]
X {_; S';J

il

2 6].[0 -9
t _3Rt — -
2At-3B } [21 24]

[ 2-0 6+9
T|-4-21 8-24

{2 15
125 -16
41,41 b
a 8 —4

10
/ ,then find a and b.
18 1

2 4 1 b} |7 10
Ans. 2{_3 a]+ 3[8 _4} _[18 1}

4 8 +3 3b | |7 10
-6 2a 24 —12| |18 1




[4+3 8+3bJ__[7 10]
~6+24 2a-12] |18 1
[7 8+3hJ=[7 m'J
18 2a~12] {18 1
— 8+3b=10............. (i)
=128 1 wovpimpman (i)
From (1)
3b=10-8
3b=2

From (ii)
2a=1+12

a=—-

1 2] T
8. If A = ’ B - "
o 1 2 0

then verify that

@  (A+B)'= A4B"-

() (A-B)'=A'-B

(i) A+A' is symmetric

(ivy A-A'is skew symmetric

V) B +B' is symmetric

(vi)  B-B' is skew symmetric
Ams. (i) (A+B)'= A4B!
LHS=(A+B)'

asB)=l; 115 o]
“[or2 a5 1

(A+B)" =B ﬂ

RHS=A'+B'

¢ [10
e

.12

B“Lo
t.nt 11 0] [1 2
a-+B “[2 1M1 o
_11+1 0+2
“[2+1 140

g

L.HS. =R.H.S.
(i) (A-B)=A'-B'
LHS. = (A-B)

2] 11
Ll "[0 J [2 0_}

LHS=RHS
(i) A+A' is symmetric

1 2
A{o 1]



1o
A_[Zl

1 2
| -
A+A —[0 I]J{

0
2 1

| 1+1 240
T10+2 141

2 2

2 2

(A+At)‘:[2 2:|=A + A

So, A + A'is symmetric.

iv) A—A" isskew symmetric

12110
_Alt = s
A [0 1}[2 1]
[1=1 2—0
“lo-2 1-1
Jo 2
12 0

&= —(A — A )1 is skew symmetric

(v) B+B' is symmetric

M1y 12 1+1
B+B = + 1=
[2 0] {1 0] |[2+1 0+0

{3 3]

1+2

|

(B+B')'=B ﬂ

= (B+B") is symmetric

(vi) B-B' is skew symmetric

ST 1] [1o2] Ji-1o1-2
B-B = i = -
2 0 1 0 2—-1 0-0
o -1
i1 0
« [0 1] [o -1
(B—B) = =—
—-p 0 1 0
=— (B -B') is skew symmetric

Multiplication of Matrices.

Two matrices A and B are
conformable for multiplication, giving
product AB if the number of columns of A
is equal to the number of rows of B.

' 1 2 4
e.g., let A= and B= . Here
3 0 1

number of columns of A is equal to the
number of rows of B. So A and B matrices
are conformable for multiplication.
Examples

() If A=[l 2] and B:B ﬂ

then AB =l 2][2 ﬂ

=[1x2+2x3  1x0+2xl]

=[2+6 0+2]=[8 2]
1t is a matrix of order 1-by-2.

(i)

, 1 3 -1 0
if A= and B= , then
2 3 3 2



[1 3} [—1 0]

AB = X

2 3113 2
IX(-1)+3x3 Ix0+3x2
2-D+HB) 2x0+(=3)(2)

-1+49 0+6 3 6 .
= = , is a

-2-9 0-6 -11 -6
2-by-2 matrix.
Associative Law under Muiltiplication

If A, B and C are three matrices

conformable for multiplication then
associative law under multiplication is

given as
(AB)C=A(BC)

3 0 1
e.g.,[fAzi‘zI 0] 1‘3:[3 1J and

2 2
C= |, then

L.H.S. = (AB)C

o5 5
-1 043 1jj|-1 ©
[2x0+3x3  2x1+3x17][2 2
—_—lx()+0x3 -Ix1+0x1|[-1 0O

[0+9 24372 2
[0+0 —.1+0}[-1 o}
(9 s 2 2
“lo —JL 0]
[ 9x2+5%x(-1 9x2+5%0 }

| OX2+(=)x(=1) OX2+(-1)x0

_[18-5 18+0] [13 18
Lo+t o0+0) |1 0

R.H.S=A(BC)=[31 3]([2 j{—i (Z)D

(2 3][0x2+1x(-1) Ox2+1x0
-1 0[3x2+1x(-1) 3x2+1x0

2 31 o
-l 0}{5 6}
[ 2-D+3x5  2x0+3x6
| (-1)(-1)+0x5 —lx0+0x6J

[—2+15 0+18
1+0 0+0

11 18 ~ (AB)C
= o =

The  associative law  under
multiplication of matrices is verified.
Distributive Laws of Multiplication
over Addition and Subiraction
(a) Let A, B and C be three matrices. Then

distributive laws of multiplication over
addition are given below.
i) A(B+C)=AB+AC
(Left distributive law)
(i) (A+B)C=AC+BC
(Right distributive law)

2 2 ; ’
and C=]i , ] then in (i)

LHS.=A(B+C) |
o S (B e
o



[2 3
S

3 4+6
1240

RHS.=AB + AC

S L A

| 2x0+3x3
_[4x0+0x3
+r2x2+3x(—1)
| —IX2+0%(-1)

9 5 ]
= +
0 -1 |-2

0-2 -1=-2
Which shows that

L.

2%2+3x2
—-IX2+0x2

2 3

Iz 1]
2x3+3x1

—1x3+0x1]

6+3“_ 10 9]
-3+0] |2 -3]

2x1+3x1

-1x1+0x1}
2X2+43%0
—1x2+0x0}

3

9+1  5+4 10 9
= = =LHS

-2 -3

AB+C)=AB+AC;

2 3 ~1 1
b) Let A= y B=
0 1 1 0
2 1 i
and C=|: }, then in (i)
L 2
LHS.=AB-0)

i
5

o o 3

2+ 30
| 0)=3)+1x0

2(0)+3(-2)
0Ox0+(1)(=2)

_[—mo

0~-61 [-6 -6
lo+0 o0-2| [0 -2
RHS.=AB - AC

Lo il o

_[2-D+30)  20)+3)

- [0(—1) +1() o)+ 1(0)}
[2x2+3x1  2x1+3x2

__0x2+lx1 0x1+1x2}

11 z] [7 8] [1-7 2-8

ooy 12 '{1—1 0-2}
6 -

Lo ~-2J

Whicil shows that

A(B-C)=AB-AC

Commnutative Law of Multiplication of
Matrices

0 i
Consider the matrices A =!: ] and

2 3
1 |
B= then
0 -2

0o 11t o7
AB=

2 3(0 -2
(| OX1+1x0  Ox0+1(-2)
T|2x143x0  2%0+3(~2)

o =2
12 6|
and
1 o010 1
BA =
o 36 4]
_[ 1x0+0x2

I1X1+0x3
Ox0+(-2)x2

Ox1+3(~2)



|0 1 -

15 4
Which shows that. AB # BA.
Note: Commutative faw under
multiplication in matrices does not hold in
general ie., if A and B are two matrices
then AB # BA.

Commutative law under multiplication
holds in particular case.

2 0 =3 0
eg., If A= _jand B=
0 1 0 4

then
2 0]|-3 0
AB =
IiO 1}[0 4:’
_[2x(-3)+0x0  2x0+0x4
TOX(=3)+1x0  0x0+1x4
_”—6 0
1o 4
-3 0][2 o0
and BA =
0 4]0 1
g =3x2+0x0 —3x0+0x1
i Ox2+4x0 Ox0+4x1

-6 0]
1o 4
Which shows that AB = BA.
Multiplicative Identity of a Matrix.
Let A be a matrix. Another matrix
B is called the identity matrix of A under

multiplication if
AB = A=BA

1 2 1 0
If A= A , then
0 -3 0 1

-y Slls 1

: IxX1+2X%0 IX0+2x1
Tl OXI+(-3)x0  Ox0+(=3)1)

4 3
BA:[ ﬂ L]) —23}

[ IxX1+0x0  1X2+0x(-3)
TlOX1+1X0  OX2+1X(=3)

i 2
1 4
Which shows that AB = A = BA.
Verification of (AB)' = B* A"
If A and B are two matrices and A', B are

their respective transpose,
then (AB)' = B A".

2 1 1 3
e.g., A= and B=

fene NS

0 -1 2 0
LHS. = (AB)
2 11 3
:\[O —IJL? OD
[ 2x1+1x(=2) 2x3+1x0 T
"l ox1+(-Dx(-2) 0><3+{—1)x0}
2-2 6+0] [0 6]
“lo+2 0+0] {2 o]
[0 2
16 on
R.HS.=B' A,



m 1Tt T2 o _[2-2 0+2
(A= = Tl6+0  0+0

0 -1 |1 -1
(B)[_Fl 3 1 =2 {0 2} =LHS
S i & 4
) A LHS=RH.S
[' 7
B'At=| b2 :D . . Thus (AB)' = B' A".
3 01 -1

[x2+EDXL X0+ (-2)(-1)
| x2+0x1 3x0+0x(-1)

EXxercis _
1. Which of the following prodauct _ Ty 0
of matrices is conformable for 3 2 1
(v) 0 2
multiplication? g 1 -1
1 -2 pe A
Ams. 0 {0 2 J [ 3 } Number of Columns = Nurnaber of Rows.
Number of Columns = Number of Rows Product is possible. _
product is possible. Py If A= 3 0 B= 6 . find ()
(if) 1 -112 =) =1 2 5
: 1 0 i1 3
AB (ii) BA (if possible).
Number of columns = Number of Rows. 3 0ll6
£ product is possible. (1) AB= {_1 ZJ[ 5:[
(iii) : [O !
-1 [-1 2 _[3(6) + 0(5)}
Number of columns # Number of Rows. -1 (6) + 2(5 )
product is not possible. 1840 18
12 =[—6+10}=[4]
. I 0 -1
i 2 S {5]{-1 2]
Number of columns = Number of Rows. -~ Product is not possible.
product is possible. Because number of columns # number

of rows.




Ans,

(i)

(11i)

@(v)

(v)

Find the following products.

O o]

Il

[1(4)+2(0)]
=[4+0]

=[1(5)+2(-4)]
=[5-8]

-3

o o

=[-3(4) +0(0)]=[-12]

o

=[6(4)+(0)0)]=[24]

1 2

4 5
3 0{0 4]
6 -1

[ 14+200)
=3(4)+0(0)
| 6(4)+-1(0)
[ 4+0 5-8
={-1240 -15+0
| 24+0 30+4

(4 -3
=|-12 -15

| 24 34

1(5) +2(—4)
—3(5)+0(-4)
6(5) +(—=1)(—4)

|

4. Multiply the following matric

S P
@ |1 1 {3 ;J
g -2
1 2]
(b) [1 2 3J 3 4
45 6l | |

1 2] )
) ) 4[1 2 3
1 4 5 6]
- 8 5
6 4
e [ 21[0 o
1 3f0o o

3
2 3]
1

N

|
2(-1)+3(0) J

2(2) +3(3)
=|1(2)+1(3)
102)+(=2)(3)
(13 =2

= § 1

-6 0

1(-1)+1(0)

0(=1)+(-2)(0)

ID+23)+3(-1) 1(2)+2(4)+ 3()
41 +15(3)+6(-1) 4(2)+5(4)+ 6(1)

1+6-3 2+48+3
4+15-6 8+20+6



-1
T +2(4)  1(2)+2(5) 1(3)+2(6):I

N+44) . 3(2)+4(5) 3(3)+46)
SlD)+14) -2 +15)y -H3)+1(6)

(9 12 15
19 26 33

3 3 3

o L2 3

4
8(2)+5(—4) 8(22‘-5-]+5(4)

1l

6(2)+4(-4) 6(—%5—) +4(4)

_[16-20 -20+20] _[—4 O
“{12-16 -15+16]

-4 1
-1 2]fo o©

o [V 3l o
~1(0)+2(0) —1(0)+2(0)}
10)+30)  1(0)+3(0)

1
_ |00
100
-1 3 1 2
S5LetA = yB= and
0 -3 5

2
2 1 .
E= s Verify whether

()  AB=BA.

i) A(BC)=(AB)C
(i) A(B+C)=AB+AC
(iv) A(B-C)=AB-AC

Ans. (i) AB = BA.
To check whether AB - BA Or not
(=1 3 1 2
<[y 5[5 5
1) +3(=3) U2 +3(=5)
T 2)+0(=3)  2(2)+0(-5)

_[-1-9 —2-15]"
1 2-0 440
[-10 -17
T2 4
1 2719[-1 3
28

=D +2(2) H3)+2(0)
3D +-5(2) =3(3)+(-5)(0)

[—1+4  3+0 [.
“[3-10 —9+0

I3 3
-7 -9

So AB # BA

() A(BC)=(AB)C

L.H.S = ABC)
(1 212 1
RE=1 3 —5}[1 3}
[ u2y+2 1D +23)
T3+ -5 =3 +-5(3)

_[2+2 1+6}
| ~-6-5 -3-15
a4 7
T|l-11 -18

—1 3[4 7
ABO= 5 0}[—11 —18]

[-1@)+3(=11) ~1(T7)+3(-18)
T 244011 27)+0(~18)
_[—4-33 -7-54
| 8+0 1440




L|=37 «6i]
18 14

RH.S = (AB)C

N B B A
(4B) :[ 2 0M~3 —5]

IN+3(-3) —j (2)+3(-5)
2()+0(-3) 2(2)+ 0(-5)

=9 -2-157 [_10 _17
1240 449 [T 2 4
=710 172 1
ARG 4 11 3}

=

:[-10(2)+(~~17)(1) -1.0(1)+(~17)<_‘3)]
2Q29)+4(1) 2AD+4¢3)
m(~20-17 —-10-51
1 444 2+12
-37 —61
:[ 8 14 J
Hence A(BC) = (AB)C
() AB+C) =AB 4 AC
LHS=A®B+(0)

1 2 2 1]
(B+C): 3 s + ; ?[

d

B

AB =

2 03 %
_'«1(1)+3(—3) ~1(2) +3(-5)
- 2D +0(-3) 2(2)+0(-5)

~Im1=9 9 15 =10 -17
1240 440 | | 2 4

[—1 3][2 1]

AC =

2 0|1 3

_{—=H2)+3() —-1{1)+3(3) 18
| 22)+00) 20+0(3) |7 | 4 2

AB+-AC:[{'U -n}[z 8]
2 4 4 2
“[—}OH ~17+8] _[-9 —QJ“'

2+4 4+2] [6 6
6. For the matrices,

-1 3] 1 5 -2 g
A:[z ()__]’B”Lﬂ:s =5J’C_[3 —9J

Verify that(i)(AB)'= B A'Gi)BC)' = C' B!
At

Ans. (i)  (AB)'=pt
LH.S = (AB)'
J=1 81 27
B3 ol 5
=D +3(=3) -r(z)+3(--5)‘]
L2 +0(=3) 2(2)+0(-5)

_|-1-9 -—2_j5
1240 449
_[~10 -17
_[ 2 4

=10 2

t o

(AB) "[—17 4]

RHS=B'A"

I.__I 2
w3
o {1 =3
, B “[2 -5]
t t _'1 - ‘_I 2
il B

=D +(=3)3) 12)+(=3)(0)
o 2(-H+(-5)(3) 2(2)+5(0)

= 71=9 2-0] [-10 2
l=2-15 4 =17 4

LHS=RHS

Hence (AB)' = Bt A!



i (BC)=CB'
LHS =(BC)

1 22 6
BC{-:% —5][3 —} Let B:[l ’].Then IBl=det le‘ ’
-2 3 =2 3

1423 WO+ _ .
’[—3(—2) 1-5(3) -3(6)+ —5(—9& =1x3-(-2))=3+2=5

a b
) dl—dd—bc—ke Re.g.,

L " 2 6
_[-2+6  6-18 ¥ M= , then
6-15 —18+45 1. 3
|4 -12 76
-9 27 det M=|, 3:2x3—l><6=0
(BC)' = A = Singular and non-singular matrix.
12 27 on-Sin e
P A square matrix A 1s called singular if
RHS=CB determinant of A is equal to zero.

6 9

1 -3
Bt
v 3

o {-2 3 ] ie., IAI=0.

1 2
For example, A=L) 0} is a singular

matrix, since det A = Ix0-0x2=0

-2 %1k =3
C'B! =\: 6 _9:\ [2 _5} A square matrix A is called non-singular if
the determinant of A is not equal to zero.
p 20 +3(2) —2(=3)+3(=35) e IAl# 0
6(1)+2(-9) 6(=3)+-9(=3) T ] i
{—2+6 6—15 i\ For example A =[0 ,{\ is non-
6-18 ~18+45 singular, since det A =1x2-0x1=2#0.
J 4 —9J Note that, each square matrix with real
A -2 27 entries is either singular or non-singular.
LHS=RHS ’ Adjoint of a Matrix.
t_ tpt a b
Hence (BC) = C' B Adjoint of a square matix A :{ } is
Determinant of a 2-by-2 Matrix. c d
a b , obtained by interchanging the diagonal
Let A= o i be a 2-by-2 entries and changing the sign of other
. entries. Adjoint of matrix A is denoted as
square matrix. The determinant of A, Adj A.
denoted by det A or Al is defined ] ] d -b
ie., Adj A=
| a b -c @
as|A| =det A= det [ ] '
g,

oo 2
e.g., if A=[ }, then
3 0



2 -1 —4 1
IfBz[ ],thenAdj Bz[ J
3 4

-3 2
Multiplicative inverse of a non-singular
matrix.

Let A and B be two non-singular
square matrices of same order. Then A and
B are said to be multiplicative inverse of
each other if .

AB=BA=1

The inverse of A is denoted by
A7 thus AA = AT A =1

Inverse of a matrix is possible only
if matrix is non-singular.

Inverse of a Matrix using Adjoint

Let Mz[a b]be a square
¢ d

matrix. To find the inverse of M, i.e., M,
first we find the determinant as inverse is
possible only of a non-singular matrix.

la ®
IMI=I =ad—bc#0
¢ d _
o d -b
and Adj M:[ }, then
=¢ ‘&
-1 AdM
1_
M=
2 1
e.8..Let A=[ . 3]

Then |IAl=-6—-(-1)=6+1=-5%0
(A& e G () == B 1 =850,

P!
Thus Al= Adj A: 1 2 |

1Al -5

=13 -1
511 2

3 1
_|5 5
-1 =2
5 5
3 1
2 1 § 75'
and AA~=
" [—1 —3:[—_1 =2
5 5
6.1 2.2
/55 5§
3 3 1 6
575 T5%3
1
= 0=I=A"IA
o 1

Verification of (AB) ' =B A™!

1} e =[0 ~1}

0 3 2

Thendet A=3x0—-(-Dxti =120

AnddetB=0x2-3(-1)=3%0
Therefore, A and B are invertible i.e.,

their inverses exist,

Then, to verify the law of inverse of
the product, take

3
a2

AB
[3 1]fo -1
"[—1 0“3 2}
3Ix0+1x3 IX(-D+1x2
=[—-1><0+0><3 —1><(—1)+0><2]
3 4
o 3
= det (AB)=I3 =320




nd LHS. = (AB)

11
Ay =%F 1]: 3 3
0 0 1

2 1
RHS= B!A"l whereB! = l[ }

3.3 0
110 -1
A=<
b 3

1 2x0+1x1 2x(~1D)+1x3
- ~3x0+0x]1 ~3xX(-1D)+0x3

3
_E{03) 243
3] 0 3

111 1 LA -
= P 3  3|=(AB)
0 1

Thus the law (AB) ' =B A™'is
verified.

Exercise 1.5

l.  Find the determinant of the
following matrices.

As. (i) a1
B 120

M2 g

=—10)-2(1)
=0-2=-2
(ii) B"—'[l 3]
%
B =1(-2)-2(3)
=-2-6
= -8
3 2
i)y C= 3 2}
d=3(2)-3(2)
=6-6=0
{iv) Dz{; i
ID|=3(4)-1(2)
=12-2=10

Zi Find which of the following
matrices are singular or non-singular?

S
Ans. (1) A=
3 6
2 4
=3(4)—2(6)
=12-12 ,
=0 singular

i B_4 1
& 13 2

8 =l4 1\

A

3 2
=4(2)-3(1) =8-3=5

(iii) c=|! 7
13 5

7 -9
|C|:\3 51

=7(5)-3(-9)
=35+ 27
=62#£0

non-singular

non-singular



—2 4
5 -10
-2 4
=5(4)—(-2)(-10)
=20-20
=0 singular
3. Find the multiplicative inverse (if
it exists) of each.

X @ . = 3
ns. (i S

-f 3
.
=-1(0)~2(3)
=—6

AdjA :[0 *3] -

i) D=[ 5 —10}

R

A=

ol

2
‘Bl = J,_lg _5|
=10)—(3)(2)
=—5+6
=1#0

; -5 =2
Adj B—[S 1]

11
B]

-3 73

{—2 6 }
() €&

B~l=_ adjB

3 -9
-2 6 I
3 -9
=—2(-9)-3(6)
=18-18=0
C™ does not exist.

i 3
vy D=|2 4
1 2

4

cl =

—
)

ol =




o .
)  A(Adj A)=(Adj A) A= (det A)I
i BB'=I=B'B
Ans. (i) A(Adj A)=(Adj A) A = (det A)I

1 2
As o
Ade:[_i ‘12}
o[} 2% 7]
16y +2(—-4)  1(=2)+2(1)
T146)+6(—4)  4(-2)+6(1)

6-8 -2+2
24-24 -8+6

-2 0
L0 =2
a6 =211 2
Now {Ade)A~]:_4 1:”:4 6]

_[6(1)1»—2(4) 6(2)+ —2(6)}

1 2 3 -1
4.HA=[4 6JandB={ J,then

—4)+1(4)  —4(2)+1(6)
Té=g 1912
T|-4+4 -8+6

-2 0
1o =2
Also (det A)I

I 2
detA —‘4 6!

=1(6)—2(4)=6—-8=-2

g o1 0] [-2 0]
(detA)l= 2{0 1}‘[0 |

Hence: A(AdjA) = (AdjA) A = (det A)I

. 3 -1
(i) B:[2 —2}

Bl=]> :é‘=3(2)~2(—1)
=—6+2=-4%0
o b i
AdGB. = 7 3]
e
B = AL

_I[=2 1]_1[2 -1
4|2 3|74|2 -3
an-1_ L[3 —1][2 -1]
o8 ‘4{2 —2} [2 ~3J
1132+ (-1 3-D+EHE3)
4 2Q)+(202) 2A-D+(=2)-3) J
_1[6—2 ~3+3]

“4l4-4 -2+6]

_1[4 0
40 4

-5 O

Similarly:

o HZ <LHE ]

B B_4[2 _3}[2 _J
_120+(-1)@)  2-D+(-1)-2)
4 LZ(S) +(-3)2) 2(-D)+(-3)(-2)

_114 0
T 4(0 4

g

Hence: BB' =I1=B"'B

S. Determine whether the given
matrices are multiplicative inverses of
each other.

Ans. (i) B .5]] and {71 ;5}



3 5|[7 -5
4 7||-4 3
3N +5(4) 3(=5)+5(3)
LA+ ) A-5(HTG)

_[21—20- =15+415| |1 O sy
T128-28 -20+21)7[0 1]
Given matrices are multiplicative
inverse of each other.

o |y ol )
E gt

NIEH+2(2) 12)+2(-1)
T2(-3)+3(2) 2(2)+3(=1)

_[3+4 2-2]_J1 0}_,
“|-6+6 4-3|7(0 1|

4 0 4 2
6. If A - N B = 5
-1 2 1 -1

3 1
D= , then verify that
=2 2

@ (AB)'=B'A™

) (DA '=A"D
Ans. (i) (@AB)'=B7A™
LHS = (AB)™

(4 04 -2

s -1 2}{1 —J
[4¢-4+00)  4(=2)+0(-1)
T2 ~1(=2)+2(-1)

[-16 -8
6 o

16 -8
16 0

=-16(0)—6(-8)
=0+48=48 %0

|AB

Adi(AB) =‘i b

AB)"! =—— Adj(AB
(AB) |AB1 i(AB)
8 1
_1[0 S]MO 18 _[0 é}
~4gl-6 -16] |-6 -16| |71 -1
48 48 L8 A
RHS=B'A™

-4 -2
=7 1]
[Bj=—4(-1)-1)(-2)=4+2=6

A _h-1 2
B ] |AdB 1: | _4]

4 0
a5 3]
4
|A[=‘_1 g‘=4(2)—(—l)(0)=8

G _1 12 0
A ‘AIAdA 8{1 4}

i[-1 2712 ©
R
BrA 6[1 —4}8[1 4}

_i[-1 272 0
T 48(-1 —4)[1 4

1 [-1@+2()  -10)+2(4)
TA8[-1(2)+—4(1) —1(0)+—4(4)

_ _ 8
_ifo 871 0 3
R {_%8 "164J
{0 %
% A

L.H.S =R.H.S

Hence: (AB) ! =B'A™



ii) MA'1=A"D?
LHS = (DA™

3 1][4 o
D& -2 2} [—1 2}

[ 3@ +H=1)  2(0)+1(2)
T2 +2-) 20 +22)

_[12=1 0+2]_[ 11 2
|-8-2 0+4] |-10 4

11 2
[ "Lm 4‘
=11(4)—(-10)(2)
=44 +20
= 64
. [4 -2
Adj(DA.)—[w 11}
|
DA) ! =-—
(DA) DAAdJ(DA)
4 2
_ 14 21 |64 64
6410 11} |10 11
64 64
1 -
_|16 32
> U
32 64
RHS=A'D"
4 0
A= .
Lo
; ’4 0
‘A!=
L 2
=4(2)~(-1)(0)
=80
AT =— AdjA

|D=3(2)—(-2)(1)

=6+2=8

1
D' =-— AdjD

2
12 ~1
82 3

12 0] 12 ~1
-yl — & i

AR _8{1 4}' 9[2 3]

et 2. olf2 1
AP :6_14-{1 4]{2 3}
1 [2(2)+0(2) 2(—1)+0(3)}

(-1)+4(3)

(o)
=
Yt
—_—~
(W]
p—
-+
S
—
(\®]
S’

1[4+0 240
64(2+8 —1+12

r4 2]
_ 1[4 2] _|ed 64
_64[10 11}_ 01
64 64
1 -1
_|16 32
5 11
32 64
LH.S=RHS

Hence: (DA)™ = ATy
Solution of Simultaneous Linea"
Equations
System of two linear equations in
two variables in general form is given as
ax+by=m



cx+dy=n
Where a, b, ¢, d, m and n are real
numbers.
This  system is also  called
simultaneous linear equations.
We discuss here the following
methods of solution.
(i) Matrix inversion method.
(i1) Cramer’s rule
(i) Matrix Inversion Method
Consider the system of linear
questions
ax+by=m
cX+dy=n

L W

orAX=B

a b X m
Where A:{ },X={ J and B 2{ J
¢ d y n

orX=A"'B
Al = ad — be

A1=220 andAl 0

|

HL_JU

AdjA
Al

y ad—Dbc

dm—bn
ad—bc
—Cm+ an
ad—bc
= dm—bn sitid yzan —cm
ad —bce ad—bc
(1))  Cramer’s Rule.
Consider the following system of
linear equations.
ax+by=m

¢x+dy=n
We know that

a b X
AX = B, where A:[ }, Xz{ }
- ¢c d y

s

or X=A"'B \
|

A

o el

y

or

and y

m
where ’Ax ’=
n

]Aylz

a m
C

n

Example 1

Solve the following system by
using matrix inversion method.
4x -2y =8
3x+y=—4



Solution

o b

Step 2

;s ; a -2 .
The coefficient matrix M:L i ] 18
non-singular, since
etM=4x1-3(-2)=4+6=10#0. So
M is possible.
Step 3

= x=0andy=-4
Example 2

Solve the following system of

linear equations by using Cramer’s rule.

3x-2y=1
2x+3y=2
Solution
3x-2y=1
—2x + 3y =2
We have
i _ﬂ,
2 3]

1 2
AR 3] 344 7
Al 5 5 5
3 1
Ay b2 2 e+2 8
YTIA TS 5 5
S,S:{(z,ﬁ]}
5°5
Example 3

The length of a rectangle is 6 cm
less than three times its width. The
perimeter of the rectangle is 140 cm. Find
the dimensions of the rectangle.

(by using matrix inversion method)
Solution

If width of the rectangle 1s x cm,
then length of the rectangle ycm
According to first condition

y.= 3x—6,
According to 2™ condition
The perimeter = 2x + 2y = 140
= x+y=70

and 3x=y=6
In the matrix form

1 1x 70
s GG
dctfl 1}:|1 1\
LS -1] 3 -1
=1x(-1)-3xl==-1-3=-4#0

We know that:
| _Adj A

X=A"Band A-
4|



w5l )

_ =1/ -70-6 |4 |_[19
S 4|-21046] - T|204|7 |51

Thus, by the equality of matrices,

width of the rectangle x = 19 c¢m and the
length y = 51 cm.

4

1. Use matrices, if possible, to solve
the following systems of linear
equations by:
) the matrix inverse method
(ii) the Cramer’s rule.
() 2x=2y=4

3x+2y=6

Matrix inverse method

;20

=2(2)-(-2)(3)
=4+6=10%0
As 1Al # 0 so solution is possible

2 B
Adj A=
-8 @

Putting the values of A" and B in

equation (1)

(i)

*=iols 7))

v - L[ 2®+26)
10| -3(4) +2(6)

1 8+12
X"iﬁ[~12+12J

8.8.={(x, »}={(2,0)}
$.5.={@, 0)}
2x+y=3
6x+5y=1

In matrices form



=2(5)-6(1)
=10-6
Al=4#0

As ‘A«#O, so solution is possible

5 -1
AdiA =
-6 2

L

4

R
46 2

o' =—xAdiA

Putting the vatue of A”' & B in equation i.

X=AB

s -1|3
4]-6 2 i1
1[53)+ (D)
4 —6(3)+2(1)

P 15-1
1842

[ 14
-16

N

| =

(iii)

Solution set S.S.:{[% , _4)}

4x+2y=38
3x—-y=-1

In matrices form

5 AL

|A|=—1020

As 1A~¢0, so solution is possible



v RTT AdjA

4]
A—iﬂL -1 =2
T=§0|~3 4

Putting values of A~" & B in equation.
X=A"B

1 [-1 —2}{8}
Nz
—10| -3 4 ||~
1 [-1®+EDED
10| -3(8)+4(-D)
_1;—8+2 _
T —10| 24-4

16
_-10[—28

—ﬁBX- 1

In matrices form

s abH

5 =2
=3(-2)-(9(2)
=—-6+10

|A|=420

As \A‘?f(), so solution is possible

_ -2 2
Adj A=
=5 3
4 :
AT =—xAdjA

4]

415 3

Putting the values of A & B in
equation i.
=A"'B

4 )
M

-2(-6)+2(=10)
—5(-6)+3(—10)

1{ 2+(=20)
47 30-30

o

-Ih §



X =4
SHG]
e x==2
y=0
S.S ={(_—2, 0)}"
® 3x—2y=4
—6x+4y=T7

Tn matrices form
3 2]0[x] |4
6 414y |7
Let
3 =2 b 4
A= e X +B=
% Tl

AX =B
X=A"B

‘Ai{fﬁ ;,2 ]

=3(4) - (6) (-2)

= 1_2 =12

=0

AS‘A\-——O, so solution is not
possible
(vi) dx+y=9

Bx—y=-5

In matrices form

Let

ol A

AX =B
X=A"B
\A\:\ 4 1.
-3 -1

=4(-D-(3)D)
=—4+3
=-1#0

As lA\ #0, so solution is possible

) -1 -1
Adj A=
3 4
= 1 .
A =—XAdj A

A

1 [-1 -
=-—X
13 4

Putting the values in equation (i) of A
and B

X=A"'B

25 71

1 [-10)+ D)
Tl 39)+4(=5)

B 11 -9+5
T 1] 27-20

=

_1.__><_4
4 -1
—Lx”f'
-1



$.8.={(4,~}
(vii) 2x—2y=4
—5x—2y=—10

In matrices form

‘ 2 -2

s
=2(2)=(=5)(=2)
=—4-10

|A|=—1420

As {Al# 0, so solution is possible

2 B
Adj A= z[ }
5 2

A=t AdjA
1A
l -2 2
=——X
-14 |5 2
Putting the values of A™ and B in equation
i) X=A"B

S

see 1 [—2(4)+2(—10)]
—14| 5(4)+2(-10) |

1 [-8-20]
14 20—20J

1 28
T 14| 0

= x=2
y=0
$.5.={(2,0)}
(viti) 3x—4y=4
x+2y=8

In matrices form
(3 4[] [4
AN
[3 —4 A
1 2

AX=B

= X=47p.
"a -4
|A|=

Let

«3(2) (D (~4)
=6+4
|A|=1020

As JAf;tO, so solution is possibie



) 2 4
AdjA=
=1 3

A7 =L xadiA

4]

2
A“:—-]—x i
10 |-1 3

Putting the values of A™' & B in
equation (i)

X=A"'B
1

204 L
x4
20 Xﬁ
X 4
HIEH
=> x=4
y=2
3. :{' 4, 2)}
Cramer’s rule
(i) 2x~2y=4
3x+2y=6

In matrices form

s Gh

Xi—[i 3]{:

w1 [2®+4®)
10| —1(4)+3(8)

J

|

|

oy Tl

‘M:F —ﬂ
3 2
=2(2)-3(-2)
=4+6

|A|=10%0

As ‘A!;t(), s0 solution is possible.
Ay; - (Determinant No. 1)
In determinant 1 we change first
column to constant matrix.
4 -2
6 2 }
=42)-6(-2)
=8+12
|A,|=20
1A 20
===
Al 10
x=2
‘Ay‘ ( Determinant No.2)

In determinant 2 we change 2™
column to constant matrix.

2 4
»
=2(6)-3(4)
=12-12

‘ x[=

‘Ay‘:

S.5={(2, 0}} .ans.



(iD)

2x+y=3
ox+5y=1

In matrices form -
2 1j|x) |3
o SJLH:]
Let
e sl
6 5 y 1

VHZ 1\

6 5
=2(5)-6(1)
=10-6
|Al=4+0

As lA!#O, so solution is possible.

31
ad=l L

=3(5)-1(1)
|A,|=15~-1
|A,|=14

=2(1)-6(3)
|4,|=2-18
|4, |=-16

A —16_
)’*W~T—*4
y=—4

(iii)

4x+2y=8
3x—y=-1

In matrices form

L
£ 2

Let

|Al=4(-1)-3(2)
=-4-6
|A|=—10%0

As tA‘;t(), so solution is possible.

8 2
-1 -1
=8(-1)—-2(-1)
-8+2

iAxF

il

=4(-1)-(3)®)
il
%08

Al

_ 28 _14
i85



(iv)

e (34)

3x—2y=~6
5x—2y=—10

In matrices form

s b H

4=

3 2
5

=3(-2)—5(-2)
=—6+10
|Al=4%0

As ‘A[v& 0, so solution is possible.

-6 2
-10 -2
==06(-2)— (-2)(-10)
=12-20
’Ax‘:'"g

lA;|_-%

Al A
x=—2

3 -6
M=ls o
=3(-10)-(5)(-6)

=-30+30
=0

‘ xJz

%] o

=144

y=0

S.S.:{(—Z,O)}
(v) 3x—2y=4

—6x+4y="7

In matrices form

o <bH:

3 =2
R
6 4
=3{4)-(-6)}-2)
=12-12
|4]=0
As ‘A‘ZO, so solution is not possible
vi)  4x+y=9
~Bx~y==5

In matrices form

T
s el

4 1
-3 -1
=4-D—(3)D)
=-4+3
|[A|=—120

4=

As[A‘?fO, 50 solution is possible.

‘Ajz_ﬁ 1



=9(-1)~1(-5)
=4

A~
4] A

x=4

X =

s

=4(=5)-9(-3)
=-20+27
=7
A7
4 -1
y=-17
5.8 ={(4,-7)}
(vii) . 2x—2y=4
—5x—2y=-10

In matrices form

s

=26-2)-(-5(2)
= —4-10
|Ajl=-1420
As IA‘ #0, 50 solution is possible.
4
~10 -]
= 4(-2)~(-10)-2)
=—8-20

JAA:

(viii)

S.8 ={(2,0)} ans.
3x—4y=4
x+2y=8

In matrices form

BN

=3(2)—-1(—4)
=6+4
|Al=10%0
As IA[#O, so solution is possible.
jA‘:4 —4
= g 2

=4(2)-8(-4)
=8+32
= 40



polel_A04
Al w0

x=4

Mﬁ=3 j-

1 8
=3(8)-1(4)
=24-4
=20
gl _20"

A 0
y=2

S.S.={(4, 2)} ans.

Q2.  The length of a rectangle is 4 times
its width. The perimeter of the rectangle is
156cm. Find dimensions of the rectangle?

Let width of rectangle = x.

and length of rectangle = y

According to first condition

y=4x

4x—y=0....... (i)
According to 2™ condition
Pertmeter =150cm.
2(x+y) =150
X+ y =120

2

X+y =75 0. (ii)

In matrices form
. LH:
4 -1y 0
AX=B

=  X=A"B

Now

| —
]
i

b IS s

1 1
4 -1
=11 -4
=—1-4
=-5#0

37

1f1 o
54—

X=Ap

a1 47
*EL.—J{O}
1] 175)+10)
_§L0$+enmj
[ 75
“§3mJ

75




Q.3. Two sides of rectangle differ by

3.5¢m. Find the dimensions of the rectangle

if its perimeter is 67cm.

Let required sides of rectangle are x and y.
According to first condition

x—y=3.5 —(i)

According to 2" condition

Perimeter =67
2(x+y) =67
— x+y =33.5—— (i)

In matrices form
I -1l x 3 3.5
1 1 y]| 335
We have
1 —1 3.5 -1
= Ay = )
t A 335 1

1 35
Ay =
1 335

1 1
‘e
1 1
=1(D)-1(-1)
=1+1=2%0
L_lal
A
35 -1
335 1
2
_ 3.5(1)—33.5(-1)
2
_ 391335
R
=185
2

_1335)=1(3)
" .__2
_ 33-5_3..:_5_

= > =

30
T2
= x=18.5, y=15
Q.4. The third angle of an isosceles
triangle is 16° less than the sum of the two
equal angles. Find three angles of the
triangle.
Let third angle of triangle =y

=15

and two equal angle of triangle =x
we know that

x+x+y  =180°
2x+y W8T LA )
According to given condition.
y=2x—16
2x—y=]6

In matrices form
[2 ] fx}_{lSO
12 *J[yflﬁﬁ]
AX=B

= X=A"'B

Now

o e

|4 =2(-1-2(1)



=-—4 %)
. -1 -1
AdjA :[ }
-2 2
A =i><Ade
4

= X=A"B

N A ]

l 1(180)+1(16)
4] 2(180) +(=2)(16)

1[180+16
41360-32

1196
4328

x |49
[y 182
Hence:x =49° , y=82°

Required angles are 49°, 49°, 82°,

Q.5.  One acute angle of a right triangle
is 12° more than twice the other acufe
angle. Find the acute angles of the right
triangle?

Let acute angles of right angled
triangle are x and y
We know that

x+ y=90° ()
According to given condition

x=2y+12°

x—2y=12" — (i)
In matrix form

I 1| x n 90

i HE]

We have

11 90 1
A = VA =
1 -2 2 =
1 90
A =
A U §)

I 1
Now A =

Al =1-2)-11)
=]
=-320
4

Al

90 1

Jzz —2f

<

~ 90(-2)—1(12)

S e

_~180~12

e

~192

=——=64"
-3



1 90|
N /I 12
Vo
_112)-1(90)
_12-90
=
_ =78
3
s 260
Required angles are
26° and 64°
=5 x=64¢
= y=26°

Q6. Two cars that are 600 km apart
are moving towards each other. Their
speeds differ by 6km per hour and the

cars are 123 km apart after 4% hours.

Find the speed of each car.

Solution:

Let required speed of two cars are x and y
According to given condition

X—y=6

gx—g_y:60()—l23=477
2 2

xX=y=6

Ox+9y=477x2 =954
=> x—y=6

9x+9y=954

In matrix form

! —11 x| [ 6
9 9 ly| [954
1 - 6 -1
A = A=
9 9} . {954 9}

16
A, =
: 9 954

1 .The order of matrix |2 1]is .......
(a) 2-by-1 (b) 1-by-2
(c) I-by-1 (d) 2-by-2

V2 0] _
2 iscalled .......... Matrix.
0 2

Now
1 —1}
A =
9 9
4] =19)-1)9)
=04 Ge=()
=18=0
6 -1
_JA] Jos4 9
Al 18
:6_(9_)“(__1)(92122 24+954 - 1008 =56km/h
18 I8 18
1 6
1Ay |9 954
VTR
_10954)-6(9)
18
_954-54
T :
= '—098250/(1?1 /h
(a) zero (b) unit
(c) scalar (d) singular
3. Which is order of a square matrix ?
(a) 2-by-2 (b) [-by-2
(¢} 2-by-1 (d) 3-by-2



4. Which is order of a rectangular matrix?

(a) 2-by-2 (b) 4-by-4
(¢c) 2-by-1 (d) 3-by-3
Z 1
5. Order of transpose of [0 1]is..:
3 2
(@ 3-by-2 (b) 2-by-3
(c) 1-by-3 (d) 3-by-1

. ' 271 ;
6. Adjoint of L
0 =l

[—I =4
I -2
@ LY Ul @ [ J

0 -1
-1 2] -1 0
J d
o 2] @ [
12 ] .
7.0t =0, then x is equal to:
3 x|
(@) 9 b -6
{¢) 6 d -9

2
3. Product of [x  y] [ ]J 18 coveiin

() [2x+y] (h) [x=2y]
© [2x-y] @ [x+2y]
5 iy J{—l —2} _ [1 0}
10 -1 [o 1
then x1sequalto.........

ERT
@ > 0 ® L2

o2 © " g 2
0 2 @ o 2

10. The idea of a matrices was given by:__

(a) Arthur Cayley (b) Dr. Aslam
(c)Dr. Ali (d) Dr. Khalid
1. The matrixM=[2 -1 7]is a----

matrix.

(a) Row (b) Column

(¢} Squarc (d) Null
2
12. The matrix N =| Q0 {isa _____ matrix.
[
(a) Row (b) Column
(¢) Square (d) Null
I 2
13. The matrix A=|1 1]isa__ matrix.
23
(a) Rectangular (b)  Square
(c) Row (d) Column
12 3
14, The matrix B=|-1 0 -2 |isa__
0 1 3
matrix. |
(a) Rectangular (b)  Square
(¢) Row (d) Column
15. If A is a matrix then its transpose is
denoted by:
(a) A° (b) A
©) A d (AY
16.1f A :[ B } then —A =
3 4

w3z w [L7]
I 2
(©) [3 J

17. A square matrix is symretric if

(a) A' = A (b) A=A
(©) (AY=-A" (d) None
18. A square matrix is skew-symmetric if:
(a) A'=-A (b) A°=-A
(c) (AY'=-A' (d) None
0 0 0
19, The matrix C=|0 1 0/|is a__ matrix.
O 0 3

(ay Diagonal (b) Scalar



(¢) Identity (d) Zero

200
20. The matrix A-[O 2 ():I 1S a__matrix.

00 2
(a) Diagonal {b) Scalar
(c) Identity (d) Zero
1 0 0
21. Thematrix A=|0 1 0 1sa__
0 0 1
matrix.
(a) Diagonal (b)  Identity
(c) Zero (d) None

22. The scalar matrix and identity matrix
are matrices.
(a) Diagonal (b) Rectangular
(c) Zero (d) None
23._ Every diagonal matrix is not a _
matrix.
(a) Scalar (b) Identity
(c) Scalar or identity (d) None
24. If A, B are two matrices and A", Bt
are their respective transpose, then:

(a) (AB)' =B'A! (b) (AB)' = A'B!
(c) A'B'= AB (d) None
b
25. If A=[a dJ then the determinant
c
of A is;
(a) ad - bc (b) bc — ad
(c) ad + be (d) bc + ad

26. A square matrix A is called singular

“if

(a) 1Al 0 (b) IAI=0

() A=0 dA'=0
27. A square matrix A is called non-
singular if:

(a) IAl=0 bYA=0

(c) IAl£0 (d)A'=0
28. Inverse of identity matrix is
___ matrix.

(a) Identity (b) Zero

(¢) Rectangular (d) None

29. AAT'=ATA=
(a) Identity matrix
(b) Rectangular matrix

(c) Zero matrix (d) none
30. (AB)'=_

(a) A7 B (b)y B1A"!

(c) BA (d) AB

1
31. Additive inverse of L)

-1 2
(a) [ 0 1]
-2
N

=18
is
-1

.
® [y 7]
g {1 =2
(d) 0 i

(176 2 [c] 3 [al a ol s d
6 a 7 a 8 ¢ 9 d | 10 a
11 |a | 12 |b |13 |a| 14 | b | 15 b
16 | a | 17 | a | 18 [a | 19 | 1 20 b
21 (b |22 |al23|c]| 24 a| 25 a
26 | b |27 |c |28 al 29 |a 30 b
[31 [a



iil.

Iv.

Vi.

Ans.

4.

Complete the following:

0

Null / Zero matrix
1
0

Identity /Unit matrix

0
J s called ....... Matrix.

1
Additive inverse of [0

~1 2

o

In matrix multiplicaticn, in
general, AB ...... BA.

#*

Matrix A + B may be found if
orderof AandBis ......
Same

A matrix is called ....
number of rows and columns are

equal.
Square

a+3 4 -3 4
If = "
6 b-1 6 2
then find a and b.

= a+3=-3...... I
b-1=2....... (I

matrix if

- From(I)a=-3-3

a=—16
From{(l)b=2+1
b=3

ita-l2 3|, 8=|® *|, then
I 0 2 -

find the following.

Ans.

(i)

2A + 3B

2 3 {5 —4
2A+3B=2 +3
S
4 6 15 —12
= +
2 ols 5]
_[4+15 6-12
“12-6 0-3

-5 2

N [2 3} [ 5 —4j|
(ii) -3A + 2B=-3 +2
1 0 -2 ~1

-6 9] [10 -8
+

(-3 0 [—4 =)

_[~6+10 -9-8

e84 02

(4 -17

|7 =2

(iii) -3 (A+2B)

2
A+2B=[
1
2 3] [10 -8
= +
1 ol |4 =2
_[2+10 3-8 [12 -5
T} ek OB | | T D

_3(A+2B) \:_3[12 —5]{—36 15]
=3 2| |-9 6

(iv) %(ZA -3B)

2 3 5 —4
2A-3B =2 -3
= -
_[4 6] [15 -12
12 ol |-6 -3



[4-15 6+12
_[2+6 0+3}
~11 18

3 5]

%(2Aw3}3):3[—“ 18}

31 8 3
-2 36 (=22
ol B & (o 2
3 8|8 ,
3 3 3
S Find the value of x, if

2 . 4 2
+x= .
3 -3 -1 -2
| 2 1 4 2
Ans, +X =
s Al
4 =21 [2 1
X = S
~-1--21 13 -3
14-2 2-1| |2 3
Tl-1-3 2+3] |4 o
0 - 4
6. If A= . . B= ) )
2 -3 5 =2
then prove that

i) AB £ BA
Ans. AB #BA

wp o2 1“—3 4}

2 3|5 -2
[ 0G=3)+1(5) -+ 0 +1(-2)
L2(=3+-3(5) 2(4)+-3(-2)

|5 -2
121 14

TN |

7. If

[-30)+42) 3D +4
C50)+—2(2) S()+-23

8 -15
Thesdhe TR

AB # BA

32
A= and
1 -1

1

2 4 ;
B :[ } , then verify that

=
() (AB)' = B' A"
G (AB'=BTA™
Ans. (i) (AB)' = B' A"
L.H.S = (AB)
[3 2“2 4}
AB =
1 -1]]-3 -5
_[3+2(-3) 3(4)+2(=5) |
_[1(2)+—1( 3) 1(4)+—1(—5)J
6—6 12-10
:{ 4+5}
o 2
s 9}
. |05
(AB) =2 9}
RHS=B'A
REE 1]
2 -1
. (2 =3
. ]
5t 48 =’2 ~3 {3 ’1}
4 -5[|2 -1

[23)+-3(2) 2 +-3(-D)
T14(3)+-5(2) 4D +-5(=1)



N 6—-6 2+3
112210 4+5

o s
12 9
LHS=RHS

Hence: (AB) = B' A"
M (AB)'=B1A

[3 2} {2 4}
A: ,B=
I 3 P
LHS = (AB)™
[3 2“;(2 4}
AB=
1 —1JL—3 -5
B [ 3(2)+2(=3) 3(4)+ 2(—5)}

1(2)+-1(=3) 1(4)—1(=5)

_[6-6 12-10
“[243 445

[0 2
5o
(AB)™ = L AdjAB
[AB]
!AB\z,O 2‘ =0(9)-5(2)=-10=0
5.9

-9

(AB)A:L 9 =2 =i -9 2 L 10
105 0 10/ 5 0O 1

2

S W

RHS=B'A™

il

A] =3(-1)-1(2)=-3-2=-5%0

w] =2
AdjA :[ }
=i, 3

At=l agia= 1|7 2
A =5-1 3

{5

[B|=2(-5)—(-3)(4)

=-10+12=2#0
1
B

1[5 -4
Bl g B

)t F

1 {_5(_1”4(_]) —5(—2)+—4(3)]

B~ =— AdjB

10| 3(-D42=D  3(2)+203)
o1 5+4 10-12] 1 [9 =2
T10|-3-2 —6+6| -10/-5 ©
(=9 2
|10 -0
z= B
|10 —10
-9 1
_|10 5
Loy
|2
L.H.S = RH.S.

Hence: (AB) ' =BA™!



