are conformable for addition?

2 1 3
A:{ ]5 B: J’
-1 3] 1

10 o
2 1) D=

3 2
I1+1 -4 [Ams. (i)
3+2 241

2 1 [—1
Az[ J and E=

F=

-1 3
are conformabile for addition.

3 2+1]
B= and D=|
1] 3

(ii)

are conformable for addition.

1 0 ( 3
C=|2 -1}tand F=! 1+1
1 -2

L3+2 2+1

Exercise 1.3
1. Which of the following matrices

are conformable for addition.
2. Find the additive inverse of following
matrices.
2 4
A= :
-2 1
L 0 =
4
B={2 -l \ C:{
-2
3 =2
1 0]
D=|-3 -2/,
12 1
1 0
E= ,
0 0 1
2] e V31
-1
Ans.
> 2 4
(1) A~[_2 1]
2 Additive inverse of Matrix A is
2 4 -2 -4
4 _A:_[—z 1_1 = ‘A:{ 2 —1}



] 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,



1

3 0
[1x2+(-2)x1

| x2+0x1

1) —2}(2

0
=}

1X0+(=2)(=1)
3x0+0x{-1)

|

6+0 0+0
o o

— = L.HS
6 0

LHS=R.HS
Thus (AB)' =B A".

£ o



