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

0 O ;
Ans. A= ; Null matrix
0 0
B=[2 3 4], Row matrix
(4
C=|0|, Column matrix
6
10 . .
D= , Unit matrix
0 1
E=[0], Null matrix
5
F=|6 ‘Column matrix
7
2 From the following matrices,
identify
(a) Square matrices
(b) Rectangular matrices
() Row matrices
(@)  Column matrices
(¢)  Identity matrices
(f) Null matrices
Ans. (a) Square Matrices:
— "6 —4
(ii1)
3 -2
(iv) Lo
iv
o 1]

Ans.

Ans.

Ans.

Ans.

Ans.

(b)

(©)

(@)

(e

®

1 2 3
(viii) (-1 2 O
0 0 1]
Rectangular Matrices:
_ (-8 27
D 120 4}
3
(i) 0
_1.
12
(v) 34
|56
Row Matrices:
iy [3. 10 -]
Column Matrices:
P
(i1) 0
A -.] 2
T
(vii) 0
._0_
Identity Matrices:
. (10
(w). 0 1-}
Null matrices:
[0 0
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) W) +(=D) D+@  2)+@2) =D+
=| 040 =D+ . (=D+(2) = 0+0 DO+ (2)+(-2)
3+=3) M+ 0+0 =3)+3B) D+ 0+0

0O 0 0
=0 0 o0l=0 0 0 0
0 0 0 =0 0 0|=0
-1 2 1] [1 2 1 0 0 0
B+A=|0 1 2 =1 =2 SinceA+B=0=B+A

3 -1 0 3 0 Therefore B is additive inverse of A.



