1. Which of the following product

of matrices is conformable for
multiplication?

_— L’) ‘2'} [‘ﬂ

Number of Columns = Nusmber of Rows
product is possible.

o [ S 5

Number of columns = Number of Rows.
product is possible.

w [0

Number of columns # Number of Rows.
product is not possible.

I 2]
W [0 -1 [1 0 “1}
g gllo L 2

Number of columns = Number of Rows.
product is possible.

-

i -1

) Fz IJO 2
o 1 -l .,

=

Number of Columns == Nuraher of Rows.

. Product is possible. )
30 6 .
2. If A=I_1 " s B= 5 , find (i)

P

AB (ii) BA (if possible).

o w4

=[3(6) +0(5)]

~1(6)+2(5)
- ovio[s
(i) BA=[§’]B g}

- Product is not 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




wd LHS. = (AB)" 1] 2x0+1x1 2x(~D+1x3
11 T 3[-3x0+0x1  ~3x(~1)+0x3
UL NS
30 ] 1fo+1 -2+3
0 1 _1
5 & 3] 0 3
RHS= BIA, whech’l=%[ } 117 [ L
30 zg[ }: 3 3|=(AB)"
A_I_I{O —lJ 0 3] 1o 1
3 Thus the law (AB) ' =B A™'is
112 1{1]0 -1 verified.
"33 of1[1 3




