—.

189

Laws of Addition of Matrices

Commutative Law:

Forany two matnices A and B of the same order
A+B=B+A

This law 1s called commutative law of matrices with
respect to addition,

Associative Law:

For three matnices A, B and C of same order,
(A+B)+C=A+(B+()

This law 1s called associative law of matnces with respect
to addition.

Additive Identty of Matrices

A+O0=0+A=A4

Additive Inverse of a Matrix

If two matrices A and B are such that their sum (A + B) is
a zero matnx, then A and B are called addiuve inverse of
cach other.

1 b -1 =h
IFor example A= ‘ .oamd B = ‘
| ¢ -« =d

1- If =
Find -
() A+B (1) A-B (i) B-A
(iv) 7A + 3B (v) JA-4B (v1) A-2B
Solutions: ] .
0 2 3 4] [0 1 5
i
A+B=1]1 5 +{2 3 6
4 9 3| |1 4 -2
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4+5
5+6

6

—

2

4]

(g |
L

(240 3+
543
[4+] 9+4 3-2
Q]
11
13

o]

(g |
i

W

Wy

9-4 3+

4-1

ﬂr- (| LV

1= o

(1)

A-B =

(iti)

5

S
5-4

611

3
-4 4-9 -2-3

B-A=
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(iv) 23 4] o 1 s
SA+3B= 211 5 S5|4+3]2 3 6
4 9 3 4 -2
4 6 8] [0 3 15
12 10 10(+]6 9 18
8 18 6 3 12 -6
(440 6+3 8+15]
=12+6 10+9 10+18
8+3 18+12 6-6 |
4 9 23
=18 19 28
11 30 0
i 23 4] Jo 1 s
JA-4B = 311 5 51-4|2 3 6
49 30 (1 4 -2
(6 9 12] [0 4 20]
315 15(-(8 12 24
(1227 9| [4 16 -8
(6-0  9-4 |2-20
=13-8 15-12 15-24
12-4 27-16 9+8
6 5 -8 “
=[5 3 -9
8 1117
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i) 2 3 4] o 1 5
-28 1 5 S|-212 3 6
4 9 31 |1 o4 -2
! i ] 4
2 3 4] [o 2 10
-1 s s5|-14 o 12
409 3] [2 84
-0 3-2 4-10]
~l1-4 s5-6 5-12
4-2 9-8 3+4
[ 2 I
-3 -1 -7
LE 1 7
2- Find the additive inverse of the following matrices.
[ 1]
4 3 J2 3
A= ,B= ,C=1|-7
2 6 4 3
4
10 -2] -
p=lo 3 4|, E=[2 5-3]
B —
2 I -3
Sol:
Matrix Additive Inverse

4 3 -4 -3
A= : —A=
2 6 -2 -6
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(i)
Sol:

i) 44-34

44-34

i 38 -34

(ii)

I

]

2 3 1 7
if A= | 5| and B = 4 | then show that

3B-34=3(B—-A)

(Proved)
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. 17 2 3
LHS 38-3.4 =3 -3
4 6 1 5
| _jq
13 21 69
12 18] |3 15
[3-6 21-9
12-3 18-15
-3 12 -
el N S— /
9 3 |
RILS - MB—A;-B’W 771 [2 3
14 6 [V 5]
~ (-2 7-3
[4-1 6-5
=374 q_[3 12] @
301 9 3

38—34‘=3”3’A’meh)mdhﬂ

v +3 ] _ 2 |
4- Find x and y if | My 3}, =d - - p)

Sol:
x+3=2

and
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0
A | then

v =6
_ 6
l_—
3
=2
1 3 B_d 7 C= 2
L PRSP PR | 3
prove that,
iy A+B=B+A (i A+ (B+C)=(A+B)+ C
(i) A+B=B+A
3 4 7
Sol: A+B = I N
4 5 6 35
_W+4 3+7
la+6 545
5 10
= e (1)
10 10

I
L
-
~
-
e
hﬁ

........

I
N
=
| S
—
-
S

10 10
From (i) and (i) A+ B=B+ 4

(ii) A+(B+C) =(A+B)+C

——
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1 3]
r\+(B+C)= +

"
+

I
;. f—
n 2
__J

-+
= -
L S
w0
w

and

I
| 1
N
- +
v DN
L
U,u
+ X
w W
ﬁ
I
—_—
w'--l
®© o
‘ﬁ
ey
S

1 3] [4 7 2 6
oy + ‘ +
(A+B)+C “4 5 6 s . "

I
—

r L
= —

+ +
o
W )

+ +
W ~J
R
N’

-

"

s 101 [2 6
+ ‘
10 10 3 -2

(5 +2 10+6] [7
10+3 10-2| |13

8] ....... (i)

From (1) and (i1)

:\+(B+C)=(A+B)+C

6- Solve the matrix equation for X.

3X-2A =8 '.rA=[_4 |

2 3
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Solution:
IX-24=8B
3IX =B+ 2A
2 -3] 2 3
, = | + 2
3X 4 4 4 1
2 -3 4 6
= +
4 4| |-8 2
_'2+4 346
-L4—8 4+2
6 3
3X =
-4 6
3|4 6]
6xl 3xl
- 3 3
-4!1 6xl
— 3 3-
r2 o
_ ]
— _i 2
- 3 -

1. Find a. b, ¢, d. ¢ and f such that

a b c| 3 -2 1 -1
d e |l |5 0o —4| |-

rJ
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Hence

a—-3= 'l.

a=-1+3

|-

(=

X- Fand vy

198

5 0 -4 > 4 0
he2 11 [-1 -2 3]
c-0 fed| |2 4 6]

= such that

-
I

L

L]
]
-
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) - 7 z= -8
- [a b
9- ir A= ,. / then what is the additive inverse of A7
C ¢
, a b
Sol: A=
0 C (/
4 =- a b (Additive Inverscof A)
¢ d

] verify that A®-44+51=0,

I
-
12 —
|
- S—
|
ﬁ
'J —
|
d
“_‘
!
e
—
[ ] —
|
s p—
L——d
vy -
N
e
— S
—
—_— D
ﬁ

[1-2  —~1-3 4 4] [5 0
1546 ZM)J_[R lz]+ 0 5]
4l [+ 4] [5 0]

=L 8 7]{8 12 +[0 5
-4 —4+d4] [5 0
B 7—12]““!’ 5]
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Sol:

Now

-5 0] [5 o
o sl'h
[-5+5 0+0]
0+0-6+5}

0 0

=
0 0]
L

Hence proved

A> —44+51=0

2 4 3 -2
if A= 1 5 ,B= 4 6‘,ﬂlcnvcrifythat

(A+B) =A"+ B

B 2 4 3 =2
—3 4

Ml PR I PR

(243 4—2]

|+4 S5+6
s 21

N
L o
>
"

5
5
2
E
I

=

2
4

|
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) ] "'2- -
and B= L4 6
(3 4]
i
B = 56l (¢11)
B 2 1] [ 3 4] From()and (i)
A — + |
AYE=, sl T2 6
2+3 1+4
“14-2 5+6
5 51
=3 I [P v
2 1 l] (iv)
(A+B) =A"+ B From(i)and (iv)

P L 3_' 7 o[t S
12- e 3 4 B g |’ 0 2 then

2

5

2 -10
show that 4 + B—-C = 8 2]

Solution:

1 2 2 =7 1 5
A+B—C=[3 4}[5 3]'[0 2]
M+2 2-711 1 5]

L2201

3 51 1 5
8 4| [0 2



Rectangle


202

[3-1 =s5-51 12 -0
8-0 4-2| |8 2|
Henee proved
2 -10
8 2

A+B-C=

MULTIPLICATION OF MATRICES

Two matrices A and B are said to be conformable for the
product AB, if the number of columns in A is equal to the

number of rows in B

Remember that:
For muluplication AB of two matrices 4 and # the|
lollowing points should be kept in mind

(1) The number ol columns in A = number of rows in B
(1) The product of matrices A and 8 is denoted by /A x Bor
AR

() I0.as a m-by-p matnx and B is a p-by-n matrix then!
A s m-by-n matrix.

Assaciative Law of Matrices with respect to Multiplication
L1 three matrices A, B and C are conformable for
muluplication, then
A(BC) = (AB)C
1s called associative law with respect to multiplication.
Distributive Lawy:
[ the matrices .1 # and C are conformable for addition
and multuplication, then
(1) B Cr B v 1C (left distributive Law tor matnees)
(1) (L ¢ 1C s jBe (nght distttbutive Liw for matnees)

Corand (o are called distiibutive laws.
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