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With the help of the given matrices answer the questions

Sfrom | to 3.
" 5 =N o oy 3‘]
1=| “]Jf: '}, C=|-1
_—5 0 0 4 0
-3 2 0] [-3 4
p=|0 1 s|,E=s[320} F=[ 0 5
4 -2 2 3 -l
1- What are the orders of matrices A, C and F?
2- What are the orders of matrices B, D and E?
3- What clement is in the second row and third column of
matrix D?
Answers:
I (1)  (R) Number of rows in matrix A = 2
(C) Number of columns in matnx B = 2
Order of matnx A (R x C) = 2-by-2
(1) (R)  Number of rows in matnx C = 3
(C)  Number of columns in matrix C = |
Order of matrix C(R x C) = 3-by-1
i) (R)  Number of rows in matrix F = 3

(C)  Number of columns in matrix F =2
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2 (1)

(1)

(111)

Q.4

(K)

(C)

(R)

(C)

(R)

(C)

Order of matnx F(R x C) = 3-by-2
Number of rows in matnx B = 2
Number of columns in mainx B = 2
Order of matnx B(R x C) = 2-by-2
Number of rows in matnix D = 3
Number of columns inmatnx D =3
Order of matnx D(R x C) = 3-by-3
Number of rows in matrix E = |
Number of columns in mainx E = 3

Order of matnx E(R x C) = 1-by-3

I'he element 1s in the second row and third column of

matnx D s §

Which of the following matrices are cqual and which

of them are not?

-

4] B=[I 2] c= g , D=[2+2]}

343 |
,Fz[i E]‘Gz 3‘

8+1 S 2 6 R

1 2§ 3 y

034!‘13.!—13
e 71" Tle 10

2 6 3 > 2
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] 2 3+2 1 3 5
K=10 3 4 |.L=|0 3 4
2 4+2 3 2 6 3

ANSWCrs:

(i)

(1)

(iti)

v)

(1) B=F,G=J,H=K,C=E,A=D
(1) [ and L are not equal to any matnx.

TYPES OF MATRICES

Row Matrix:

A matrix with only one row is called a row matrix.
Forcxample: B=[2 3 4]1s of order I - by = 3.
Column Matrix:

A matrix with only one column is called a column matnx.
3

D=|2

For example: isof order 3 - by - 1.
L?

Rectangular Matrix:
If in a matrix, the number of rows and the number of

columns are not equal, then the matrix is called a

rectangular matnx.

v 2 7
Furexmnplc:c" 3 4 5

Square Matrix:
If a matrix has equal number of rows and columns, itis

called a square matrix.

Lh

1

[ 3

= 4
For example: Q=2

|.3 5

Zero or Null Matrix:

- o
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(vi)

(vii)

(viii)

IF all the clements in a matrix are ¢eros, it is called a zero
matnx or null matrix. A null matrix is denoted by the letter
0

Forexample: 0= [0]1s of order 1 = by - 1.

O=[0 0] isoforder] - by - 2.

Diagonal Matrix:

A squarc matrix in which all the elements except at least

the onc clement in the diagonal are zeros is called a
diagonal matnix.

3 0 0 0
For example: A = 0o 4l B=ﬂ 3

Scalar Matrix:

A diagonal matrix having equal elements is called a scalar
malrnx.

NEE
For example: 8 = 0 2
Unit Matrix or Identity Matrix:

A scalar matrix having each element equal to | is called a

unit or identity matrix. Identity or unit matrix is generally
denoted by /.

I 0
For example: / =[|] / =[0 []

Transpose of a Matrix:
If A is a matrix of order (m - by = n), then a matrix (n -

by = m) obtained by interchanging the rows and columns
of A is called the transpose of A. It is denoted by A".

a b , _|a ¢
Forcxamplg;tl:[c 41 then A' = b
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(x) Symmetric Matrix:

A square matnx A is called symmetric if A~ = /1

- _|7 q 1 P q
For example: 4 = [ ] and A = l ]
q r g r

(xi) Skew-Symmetric Matrix:

A square matrix A 1s called skew symmetric (or

anti-symmetnc) if 4 = -4
0 -2 3
=] 2
For example: A -~ ¢ 3
-3 =4 0
0 2 =J 0 -2 3
i'=1-2 0 -4 =2 0 = —A
i 4 0 -3 -4 0
A" = -4 Hence A is skew symmetnc.
1- Identify row matrices, column matrices, squarc matnces,

and rectangular matnices in the following matnces

sials=| >0 Y e=|*
A_[ | 2 6| b+yl|

: ; 1 3 2

3 e

n=l* 4,E=I ],F=2 4 5|
L 3 h 5 & 0

i )

'l 2 4

G= L H=[0]
s 7 8

Solution:
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4= ; || I] Row Matnix
[ e x)
{ = L{f: A Column Matnx
B= (5+2) 4 D= 2 4] Square Matnx
2 6 1 3
: . 1 3 2
x =2
[ = F=|2 4 5]|,H=[0]
b 5
- - | -5 0
(S -'l“ +x)] 6= 1 2 4] Rectangle Matrix
{h«t]'}J S 7 3_
2 ldcnli-fy, diagonal ma-triccs. scalar matrices, identity
maltrices.
3 0 0] 7 0 0] 0 0 0
A=l0 1 0.B=|0 7 0.C=|0 O
0O 0 0 0 0 7 0
(1 0 0]
5 0 8§ 0
D=0 1 0],E= b= ‘
0 5 0 0
0 0 1
k 0 0]
G=|0 k 0
0 0 &%
Solution:
k0 0 Diagonal Matrix
G= 0
0 %
P I
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3 0 0] 0 0 0
. 8 0
A=(0 | 0.C=000.l=[ ]
0 0
0O 0 0 0 0 4
Scalar Matrix
7T 6 @] , k0 0]
s 0
B=07U,&=[0 5].G=0k 0
0O 0 7 0 0 4%
(1 0 0]
bD=101 0 Identity Matrix
0 0 1
3. Find ;ranspnse of the following matrices.
[ 3 4] (=3 -2
= ; = .
-] 4 -1 4]
. ! m n
a -—b
C= D=lp q r
C d
- a b ¢
Solution:
340 L P -
Tl a4l 4 4
-3 -2 -3 -
B= B =
-1 4 -2 4
C= a b i_|a ¢
¢c dl -b d
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D=|p g r|,D'=\m ¢q b

4. Identify all row matrices, if:

i I 1 O 1
A1=[3 4 5] B-—[4 6‘.(.—[¢ f gl

3
4

2 L

7
D= 6
9

o

Solution: Row Matrix

A=[3 4 5], C=[e [ g]

5. Identify all column matrices, if:
] 2 3] [a]
A=|6|,B=|6 5|.Cc=|b],
_IOJ _4 ?_ €|
[ 2 -1 3] i 31
D=|4 6 S|.E=|7]|,F=[9 71
_—2 3 4d —4
Solution: Column Matnix
3] a) Eh
A=|6 |, C=|b|. E=| 7
hl{] C _—-4
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6. Identify all column matrices, if:
i . 3 -2 4] 7]
| 3
A= = A =11 {] 51.C=]2
! : 7 3 4 9
7 8], . Ta 8]
p=|  "[E=[375)F=|
6G 5 : c d
Solution: Column Matnx
C=|2
9
) Identify all 3-by-3 squarc matrices, if:
[2 -3 6] (2]
A=11 5 4 ,B=4,C=[?3~I]
3 6 -3 Fj
Solution:
2 =3 6]
A= 3
3 6 -3

A Scalar Multiplication
Any clement [rom the set of real numbers is also called a

scalar. We define the product of a matrix A and a scalar k.

denoted by &4, to be the matrix formed by multiplying

cach element of 4 by k.

a b ka kb
For example: 4 =L, J]' fhon X4 *[kr kd]
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Laws of Addition of Matrices

Commutative Law:

For any 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

Assocrative Law:

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

This law 1s called associative law of malnces with respect
to addition

Additive ldentity of Matrices

A+O0=0+A4=A4

Additive Inverse of a Matrix

Il two matnices A and B are such that their sum (A + B) is
a zero matrix, then A and B are called addiive inverse of
cach other

, u b / B ~a -bh
g A= .oan -
l‘'or example 2 J AR

_iercisn:._

2 3 4 0 1 5
A=|1 5 5| B=|2 3 6
b If
4 9 3 1 4 -2
Find ;
i A+B (i) A-B (i) B-A
v) 2A* 3B (v) JA-4B (vi) A-2B
Solutions: ] )
™ 3 4] [0 1 S
(i)
A+B=|1 § 5|+|2 3 6
4 9 3 | 4 —ZJ
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(i)

(it1)

A-B =

B-A=

(240
| +2

Aad

4
4

L. T O R

341 4+5]
5+3 546
9¢4 3-2
0] -
¥
!
11 [0 |
s|-12 3
3l 1 4 -
31 4-5]
5-3 5-6
0-4 342
=0
2
.SJ
s1 [2 3
61-11 5§
2| 4 9
(=3 B4
J G
4-9 -2-3
2]
3
-5 --5J
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(iv) (2 3 4 ()
2A+3B= 211 5 S5|+3]2
4 9 3 |
4 6 81 [0
2 10 10[+]6
8 18 6| |3
440 643 8
=[2+6 10+9 10
8+3 18+12 6
4 9 23]
=18 19 28
11 30 0
” 2 3 4] [o
3A-4B = 3|1 5 5|-4]2
4 9 3] [
6 9 121 [o
315 15|-18
1227 9] |4
(6-0 9-4 |
=13-8 15-12 |
12-4 27-16
6 5 -8
-5 3 -9
(8 11 17
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- 2 3 41 [o 1 5
(v1)
A-2B . 5 S1-=212 3 6
4 -2
LJ‘ / 3_ ) L1 d
™ 3 4] [o 2 10
=11 5 5]-]14 6 12
L4 9 3 2 8 ~4_
2-0 3-2 4-10]
-|l1-4 5-6 5-12
L4 -2 9-8 3+4
(2 1 -6
-3 -1 -7
2 | 7
L ]
2- Find the additive inverse of the following matrices.
8
3 2 3
_-I=‘1 ..’3=\'r /_’C: -7
2 6 4 J3
4
1 0 -2]
p=lo 3 4|, E=[2 5-3]
2 -1 -3
Sol:
Maltrix Additive Inverse
-3
A -

4
12

6l

)

_4
A=
-

-6

|
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. J2 3 _E=l® 27 -3
4 3 4 -3
E 1) 1]
c=|-7 —c=| 7],
4 4
170 -2 -1 0 2]
p=lo 3 4|. -p=|0 -3 -
Y -] =3 2 1 3
E=(2 5-3]  -E=[2 -5 3]

2 3 il ¥
3- If A= 1 5 IHdB= A B then show that

Sol:
() 4A-34 = 4[2 . __3[2 3]
Il 5 | -
I8 12] [6 9
4 20 ‘[3 lS]
_'8—6-12-9
h4—3 20—!5]
2 3
44-34 = [I 5] =4 (proved)
(i) 3B-34 = 3(B-A)
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LHS. 3B-34 = 3[' ?]3[3 3}
i 6 1 5
3 211 [e 9
Bk ]8] 3 15]
[3-6 21-9
i2-3 IS—ISJ
~[-3 12]
= B (1)
Riis = 3B-4) = ([ 771 [2 3
L 6__[1 *'»”
_3":-: ?—3”
|4-1 6-5
53'—1 4]=[+3 1:] (ii)
301 9 3
3B ~34 = IAB=A4) From(i)and (i)
v+3 | _ 2 |
1 Iﬁndxandyif[ 3 3}*4]-[‘3 2]
Sul |
x+3=2
x=2-3
x=-1
and 3p-4=2
3y=2+4
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3 If ;f-- 4 S . ’f= 6 5 1 ( - 3 _2 then

prove that,

i A+ B=B+4 i A+ (B+C)=(A+B)+ C

(1) A+tB=B+A
Sol: A4l = I 3 5 4 7
4 5 6 S
[1+44 347
{446 545
(S 10
=N Vi (1
10 10
B+ A 4 7 ] 3
+ = +
nd 6 5 4 5
[4+1 743
6+4 5+5

510
10

--------

]
<
la_—'
=
e

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

i) Ar(B+C) =(A+B)+C

—
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[vo31 (fa 1 [2 6
SR P M L O M
| 3] [4+2 7+6]

4 5| [6+3 s5-2
| 1 3] [6 11

I
-+

I

+

| 4 5] 9 3
| 1+6 3+13] [7 16 |
449 543 h 13 8 ssesss ({)
and
1 3] [4 7 > 6
+ +
(1+4 347 p, 6
= +
4-}6 S*S 3 _2
5 10] [2 6
+
10 10 1 =2
[(S+2 10+6 |7 16 ”
10+3 10-2 a 13 gl (”)

From (i) and (ii)
A+(B+C)=(A+B)+C

I

(A+B)+C

6- Solve the matrix equation for X.

=l 2 3 g 3
IX=2A=B A= 4 | and B = ; ,
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Solution:
3X-24=8B

3X =B +2A

2 3] [2 3
; = + 20
A al |4

I
BN

1. Find a, b, ¢, d. ¢ and [ such that

a b ¢ 3 =2 1] _[-)
d e f| |5 0 4-[-:
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o hoo
Sol: .-,f ) /
TIR.
o -
Hlence

a-3= -1

a=-1+3
=2

and

of =& -2,

:.f:“":"'

[a=3]

198

such that

3 -2 | "-l % 3
5 0 4] [ 2 4 o
hed e<1]1 [t -2 3]
¢-0 fed] [-2 4 6
b2==-2, ¢c-1=3
h==2=-7 ¢c=3+]
U‘l:-‘-l =

c-0=4 f+4=6

X- Fid v v 2
E 30 2 |
¥ ][ ! 5]_[(1 _?.‘
:u ¢33 oor0 12

k. v -1 s *5]_.[6 —3}

i w3 =2 r+0=1
w=_2 3 :Tj
W= |
S ~43=
=00 += §
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V= ?J z=-8
(@ b ‘
9- A= / then what 1s the additive inverse of A”
Cc ¢
' al h
Sol: A=
? C t.."
A =- a b (Additive Inverscof A)
" |
—¢1 —h
- —-d

) =l

10-  Gisenthat 1= [-, 3] verily that 4> —4.4 +51 =0,

I
)|
|1 2 —
- —
)
—
| g | —
|
d e
e————
]
-—
—
'J —
|
' [
L 'l
-
-y
r-—_I-H
— —
o
- &)
g

:I—: -1-3 4 41 [5 0
=2*(: .‘.’HJ]-[S |2}+ 0 -:]
(1 4] [4 4] [5 0]

| s ?J-[s 12 {0 5
14 —4+d] [5 0

| 8-% ?"3]+L“ ]
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= Ll
Sol:

Now

-5 0 5 0
= +
L 0 -5 0 5§
__35+5 0+0
0+0 -5+5
0 0
= ] =()
UD 0
Hence proved

A>-4A4+51=0

2 4 3 -2
A= ,B= 4 g | then verify that

(A“"B)!:Ar"‘Br

A+ B=

I ]

o
e
td
<9
|
J

e——]

X
+
o
i

...... . (di)

h = Un L =
L J i
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=
I

and

=
I

-
+
=
i
rJ
‘___‘l o hu

[ 3 4] From (i) and (11)
+

|_4 5 2 6
2+3 1+4
“la-2 5+6
5 5
5| | — (iv)
S
(A+B) =A"+ B From (i)and (iv)

N 21 - (2 -7 _|t 5
12- II'A_|:3 _4]* - 5 8]‘C_[0' 2] then
2 -

show that 4 + B—-C = g

Solution:
1 2] [2 -7
"“B_C=[3 -4]'*[5 3]
fr+2 2-71 1 s
‘_3+5'-4+3]h[0 2]

A
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[3-1 =5-51 2 -10
ls-0 4-2]"|g

2
Hence proved
2 -0
A+ B-C=
8 2

MULTIPLICATION OF MATRICES

Two matrices A and B are said to be conformable tor the
product AB, if the number of columns in A is equal 1o the
number ol rows 1in B

Remember that:
For multiplication AB of two matrices A and # the
lollowing points should be kept in mind

(1) I'he number of columns in A4 = number of rows in 8
(n) The product of matrices A and B is denoted by 1 x B or
AB

(1) I as a m-by-p matrix and B 1s a p-by-n matnix then
AR s m-by-n matnx,

Assaciative Law of Matrices with respect to Multiplication
[ three matrices A, B and C are conformable for
muluplication, then
A(BC)=(AB)C
15 called assoctative law with respect to multiphcation
Distributive Lawy:
[ the matnices 1, 8 and C are conlormable for addiion
and muluplication. then
(1) Wb« v R v IC (left distributiv e law tor matriees)
(1) (0 1C v BC (nght distitbutive Law for matnees)

Corand () are called distibutive laws
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e

i
-
| o S
ﬁ

4 2 2 1
:‘1‘=|: ]‘B=[ ]C:
0 0 -2 4

L {.48}('=:I(f’3‘(')

L.H.S = (AB)C

(4 2][ 2 1]
o
[[8-4 4+8 }'—I 2
. h{)wr(] 0+U]]x 4 2]
4 12]:‘[1 .4
0 0 4 2
4448 8+24] [44 32
_“*D G+U]=[U 0] ....... (1)

RHS = A(BC)

_[* 2. (2 . 2
- = x
A(BC) 0 0] (|2 4 4

I

i

12
-
1
|
t-J
+
. .
g
-
12
e ——

== B
x

1

- I
v _a]

- =

— e
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24 + 8| [44 32 .
0+0 1" o o[ (i1)

from (i) and (11)

4+0] [8 4]
=l |- (ir)
-4+ 0 -8 —4

from (1) and (1)

AB+C)=AB+ AC

_|8+36
~[0+U
(AB)C = A(BC)
2, AB # BA
HE
sol: AB= [0
(84
_[0+0
2
ﬁ4=_ﬂ
| &+0
- [8 +0
AB = BA
3.
Sol,

LHS=A(B+C(C)

Putting values of A, B, C

AB+C)™

=r ar=-rs

rJ

(= S =

o

f

b ol )

2-1 142
-2+4 4+12

13
2 6
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Sol:

4+4 12+12 g 24} (i)
= = N
0+0 0+0 0 O

RHS=AB+ AC
Putting values of A, B, C
=2 1 4 21[-1 2
S O IS e
—4 4+8] [4+8 8+4
|_0+0 0+0d+[0+{} D+U‘

4 121 [4 127
+
0 0 0 0

(4+4 12+12] [8 24 B
=1 . v (if)
0+0 0+0

from (1) and (1)
AB+C)=AB + AC

(B+C)A=BA+CA

LHS=(B+C)A

(B:Q}i‘i:“":ﬂi ][ ]][ ]
e stk d
_2 6][0 0]

440 240 4 2 (@)
= ... i
_8+0 4+0 g8 4

Il
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RHS =BA.+ CA
BA+CA

BAYCA - [i ” ][ H* 3]
- 0 0 0
- 440 -2+40
;8*0 410] [lfHO 3+0J
(8 4] [4 -2
e
8-4 4-27 T[4 2
_—3+Ilﬁ —443]=[8 4]...,.‘.(1}')

from (i) and (11)

J ra

(B+C)YA=BA+CA
5. (B+CYB-C)=B?-(?
Sol. LHS=(B+C)YB-C()

Putting values of B, C
ASENB-EY s [[ 2 | -| 2 1] [ 2
2 -2 4 4 2
_' I*" "+l -2
244 4+2||-2-4 4-2|

2 6][—6 2

(3-18 ~146]
_6-36 -24+12
(-15 5

L I o ]

—

iiiiiiii

"
|
o
<o
=
ﬁ
~
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RHS B -C =BxB-CxC

[: I][ 2 1
:: 4] |-2 45

4-2  2+4 ] [1+8
|-4-8 -2+16] |-4+8
> 61 [9 2
-2 |4J"[4 12
2-9 6-2
l-12-4 14-12
i -
— I D PP Ll
16 2

(B+CYB-C)= B -C?
6. (BCY=(C'PB

Sol: LHS=(BC)
2 11T=1 2
-2 4| 4 2
12*4 4+2
12406 448
2 6
18 4

from (1) and (11)



Rectangle


208

2 0
and B=[
-2 4

2 -2
B' =
[l 4
Now C'B'=_] 12 2
2 2111 4
_—2+4 2+16
- 4+2 4+8
2 I8 (ii)
= D i
6 4
(BC) =C'B'
g Bl =B
Sol; L.HS Bl
Bl=

b

2+ 0+1
Bl =
-2+0 0+4] [

2
-

|
4

|

from (1) and (11)

B

——

e e . — . —
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Sol:

Sol:

Sol:

BC#CB

f2 1=l 2
BC =
[~2 4] [ - 2]

from (1) and (11)

BC #CB

Find the Matrix Products,

25|l
s

- [20) +52) 2-1) ¢ (543)]
[2+10 -2415]

-[12 13]

[ 3(=1) +4(2)
=1(=1) +(-2)2) | °

348 5
h+]-.4 a ;3
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-3111 -1

2110 =2

Sol: 2(1) +(-3)(0) -2(=1) +(=3)(-2)
I(1) + 2(0) 1(=1) +(2)(-2)

—

I

:2*0 -2+6
1 +0 -1 -4

!
i
Ly
[

—_—
—

Sol: [3(=1)+(2)=1)  =3(5) +(2X3)
4(-1+ (=11 -u5>+(u1u31

F3-2  =15+6

-4 + ] 203‘

I

i
!

)
_—
~N O
R

13. (=5

-2 |
[ -
(=5)(-2) +(<2X0) (=5X1) +(~2X-3)
ok 1(-2) +(=3X0) (l)(l)+(“3}(3)]
:IO+0 -5+6
~-24+0 |1+9 ]

10 1
-2 10

L

I
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14,

Sol:

15.

Sol:

[

I

"

I

II'3

¢ d
|
3

3

R
[ 30 4

[(—2)(—-5) + (4)(1) (-2X ﬂ)+(4)(-3)]
(0)(—5) +(=3)(1) (0)=5)+(=3)X-3)

:ll)+4 10—-12111 -1

L0—3 0+9][2 ﬂ]

(14 =2][1 -l

141+ (-2)(2)  14(~1) + (~2)0)
-3(1) +9(2) —3(-1)+9w)]

" 14-4 1440
-3 +18 I4+()

(10 -14
15 3
R

5116 e
all7 - E then find the values of
nd b.

Ao

1) +S(7) ]_[35
(b)+(a)7)| |10
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Now

Hence

and

16.

Sol:

R

b=0

b +35=35

3b+7a=10 ~

3(0) + 7a=10

(Putting values of b)

Ta=10
_ 10
a_....—_
7

If A=

[2 6 -1 -3
7 8 B = 20 , then verify

(AB)Y =B'A".

LHS=

AB

I

(AB)

_[2 e6][-1 -3
7 8[| 2 0

[2(-1) +6(2) 2(=3)+ ﬁ(o)]

7(-1)+8(2)  7(-3)+8(0)
(2412 —6+0
~7+16 -21+0

10 -6
9 2]

A — o — il e el e . e, s
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e Sl

13) 0 ’ (1)
y =1 s I
(ABY ={

RIS= B'A
] 3]
B= .
2 0
=] 2
B' =
BN
Hrld A= 2 6
7 &

Now o[ 2[R 7
-3 0|l6e 8

_' ~1(2)+2(6)  =1(7)+2(8)
_--3(2} H(O)6)  —3(7)+0(8)
<2412 7+I6}

640  -21+0
10 9 )
= 6 T:'_[ ........ (H)

(AB) =B'A"  from (i) and (ii)
MULTIPLICATIVE INVERSE OF A MATRIX

Determinant Function

If A is a square matrix, then det 4 or |[A| read "The

determinant of 4" is used to denote the unique real
numbecr,
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Singular Matrix:

A square matnx A is called a singular matrix. If det A =0

12
Example : A = 6
6 3

12 6
det A= =36-36
6 3

det A =0.Hence matrix A is singular.
Non-Singular Matrix:

A square matrix A is called non-singular matnx, if det
A=0.
Example

2 5]

If A=

4 6 8
'2 Sil

det A= =16-30
6 8

det A =-14.Hence matrix A is non —sfnguhr.

Adjoint of a Matrix:

a b
Let A "L d] be a square matrix of order 2-by-2.

Then the matrix obtained by interchanging the elements of
the diagonal (i.c a and d) and by changing the signs of the

other clements b and ¢ is called the adjoint of the matnx

A.
Multiplicative Inverse

In the sct of real numbers, we know that for each real

—
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number a (cxcept zero) there exists a rcal number d

_l -
suchthat aa  =1.

i - .
I'he number @ s called the multiplicative inverse of a.

{ -1 o -‘.E{'}r A

A 20
|4 |

If A 1s a singular matrix then the muluplicative

inverse of A does not exist,

Remember that:

| - -1
(1) Inverse of square matrix A is denoted by 4 .

(1) Only non-singular matnices have inverses.
(m)  Inverse of square matrix A is always umique.
(1v)  Non-square matrices cannol possess Inverses.

1- Find the determinants of the following mutnccls.
a vV @)y [—2 35
X y Il 4
Gy -8 4 avy |1 3
-4 -2 I8
) 1 ]
-8 4.-I
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(i).

Sol:

(i)

Sol:

(i1i)

Sol:

(iv)

Sol:

uon
Lt ’.4[-——’ {=u}' — VX
X y
p= -2 5
I 4
=
Let - | 4

=(=2)4)-(5X])

=-8§-5=-13
-8 -4
b=
e
I.cll B l= 4 =2

=(-8)(-2) - (—4X-4)

| =16-16=0
[1 3]
A= | 8
11
_8 4-
1 3
Let I I
8 4
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ECIEE

| 3 ‘
4 64
_16-3 _13

64 64

—

2. Identify the smgular and non-singular matrices,

(i) -3
| -3

Sol: 4= -] 3
let” I <3

=(-1%-3)-(3)1)

=3-3=0
-} 3
Therelore, 1 -3 singular matrix
(i) * 9
. 4 9
Sol: i B= 3 8
Lt ™ 14 9
3 8
9

8=
“=0XN9) - (8)4)
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=27-32=_-§ 2 Z() -

3

Therefore, [4 ] IS non-singular matnx.

i) |~a b
a b

=(—a}b)—(a)b)
=—-ab -ab
=-2ab#(

-a b
Therclore, a b Is non-singular matrix,

3 Find the inverse of each matrix A and show that

,4'!,4 = /. If the inverse doces not exist, give

_ reason.
G [
Sol: 2
A4
=l
=(IX3)-(2)(1)
=3-2=1



Rectangle


219

. adi A ]
AV=22
X
S
REN
|
3 =3
=
Now A 'A =1

A"4=- 3 —2] [I 2]
“l=1 Al 3
)+ (22X 3(2) +(-2)3)
—1(1) + (1X1) —1{2)+(1;(3)]
3.2 6—6]

—1+] =243

I

I
=
—_— 0
|
Il
e

A'A=1  (proved)
2 1
(if) 4=
I
Sol 2 |
k=0 =@ -(x5)=6-5=1
5 3
s _adj4



Rectangle


220

-5 2
|
30 -
o I

| 3
and A A= -8

(3(2) +(=1X5)

—5(2) + (2X5)

-1712 )
215 3
3(1) + (=1)(3)
S(1) +(2)3)

:' 6-5 33}=[1 u]:f
~-10+10 -5+6 0 1
1 'A=1 ~ (proved)
(iii) .4=[2 “]
| 3
Sol: |1 =(203) = (- 1)(0)
E =[2 ﬂ]=(2}{31- (~1)(0)
-1 3
=6-0=6
) o 8974
]
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g d
Now 4 A _“E

!

0

-

I

~

0
3

|

=l'{3u:)+((}}(—1} (3)00) +(0)3)
0 [(12)+(2)(~1) (MU}HZ}HJ
N 6+0 040
6 2-2 Uiﬁ]
1 6 0
6|0 ﬁ]
.-ﬁ- 0-1
1o 6
N 0 6
5 s
1 0]
o 1]:}

(proved)
(iv) :]::[6 4 ]
3 =2
Sol: l ll: -6 4
| 3 2
=(—6)X-2)-(4)3)
=12-12=0

[tis a singular matrix, its inverse is not possible,
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v) ,-:=[' 3}
2 8
Sol: |+"I=]
”

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

Now AA=S 5 ]2 s

1 [8(1) +#(=3)(2) 8(3)+(-3)8)
2| 2 +12)  =203) + (1)(8)

([8-6 24-24
T 2|=242 —-6+8
|':2 0
“2lo 2

ch 0-
15 2
o 2

2 2

L o
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A ",-I' =F (proved)
i I 0
L
0 -]
Sol: — ()
4=
0 -
={=1)~=1)—=(DX0}
=]1-0=]
(! =m._"j A
|.4
1 0]
o0 |
|
[ 0]
0 -~

_ -1 o] [=
A 'a=
Now [ 0 —1] [ 0

g2 [P+ (0)0) (=1)(0) + (0)(=1)
' O(=1) +(=1)0) (O)0)+(=1}-1)

1+0 0+0
0+0 0+

!
1
:} —
e B
| M
I
—

A ‘=] (proved)

0
=]

|

|
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P——
= |
e ——
P ——
- | v
|
l..—- —— L
_ 53_.._1__1_-._.3 sal s’ _ - =TIV i = |vi |
..wilh .rl-r.._t..l
e — el
vy vy e I.._.._\..x..llll..z eIl IV i I oy ._.__1...4 U | = |
I Al o = 1Tt an vy I il I
i ol ~—— __.,_t.., ol I O o i L i
- ~ " I I I = I I

(vii)

Sol:
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-_—

th ] Y

wh | W | L

=
5
3
E..

S| sd
T ——
4

P QI
IR (R

S | Lad
—
[

9 16 12 12
ERASNEL = TRy e il s
25 2 25 25
12 12 16 9
- —  —
g - -
-2 =3 _..5 23 |
25 0
25 25| 10
2 I [ = | = =/
U 28 0 1
35 2 -

(i) Find A

(h) Venfy that M 1,1! S VAV AR

: ] 8.
sol: \/ =

] 2
i)
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=(hid)-(2)3)

=3 -6=-2

=1 Ht‘ﬁ :Lf
vl =

i
tJ

Ll
r
—

i
S V)

n

[ (=20 + (U

Bt |

-4 +4
3-2

19| —
iL

(=2 2)+(IN4)

-

3 A !
2ol



Rectangle


i e —

did o

(IX-2)+(2)

(IN-2)+(4)

(2% 3

3 -

-0+ [y

(A8 '=B" g

sol: LIS - (AB)

el

[(SH4)+(2)(3)
(204)+(I1K3)
bn+h 10-2
8+3 4-1

:'.‘(l 8
11 3

Il

l

AV AR

)

F—%
1 2 B
[3 ‘4] "-1
3 |
PR . i
3 (O
= (N +(2) ==
\ " N ==
f \ '
3 il
':_; (3){1]*[4} “:
\ 7 ) e T2

from (1) and (1)

4 2
' Bi= 3 | verty that

2
(SN2)+(2)-1)
(2N2)+(1x-1)

|

AT
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o7 |L"_'(1 h
e f ;:
N ‘1 l

1,‘

= (2003 =(11u8)

|
]
|

—

P land

14 | =

= oo
h—
|

—

fd

~10 10|-11
[ I A
== ~8)| ===
) “[ m] ( 10
I 10
t—lﬂ[——] (26)] -
0 - 10 |
3 &
) 5
= I I [FPTCT—— (1)
1 13
| 10 5
RHS= 874"
B4 =7
3 7
s 2
| B|=
3. =]

=(4)(=1) - (2K3)
=—-4-6

=~ 10
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r:-'u"lj H
I

|

- .
_ |10 5
3 L.
10 -5
L y
5 L.
uul-':’j I‘
5 2
| A=
2 I

= (5K - (2X2)

Lh 12
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_——
- -

I |
y p -
1() 5 | 2
P
’\uu.! 3 R, [—: ‘.*]
1) 5 |
| |
: 1ll,+ 'I_ (=2 — Ji=2)+ ()
() 5 10 S
Rl = =) AR P T W
1 5 10 3
L‘ - l+|]
I B S
34 3.
AL ik
KU > ]
1-4 -1+5]
N B LU 2]
34N ~3=10
1) S
3 4]
B 1o ’ RREHEYE o 1
|1 R
| () 3

frovn Cr) andd ()

A8y =B .t
SOLUTION OF SIMULTANEOUS LINEAR EQU 1TIONS

Lo determunc the value of two vartables, we necd o et ul
cyuations Su ha parr ol equations iy calied g system ol

simultapeous hincar equations
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Sol:

. 3 — .
Write the cquation <X +AV =7 goq dx=90 =4 0 o

form. Alse find the value of k if the m virix of the
cocthicients is singular

-

2x+kv=7

S ”’L =4
In matnix form
2 k] [x B 7
o -of || |4
AN =28
R A b Fi
; ) [ }* “Er : [ ‘ j], " }

4 -9 ¥ 4

Now b A singular matnx

I herelore,

| |

=0
3 -9

(2H=-N-thkKd)=0

- 18 =d% =)
-4k =8
g 18

-4

[ N
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; .

- \nbulhfwunuhunwnatquuhmxlwihcimuu\lnxuumu
nn!hnd\thwr[huwﬂﬂﬂ “!uwclhuclurn-HJHHHH
eapbam whiv this s o

2y - Sy =
il . .

Ww=-74 =
ol In it tonn

——
it | "]
| I
= o
A—
P ]
—_ -
——
I
P ——
| —_
——— o

I A\ =8
2 -5 \ |
| = X = B =
3 -7 i 2
5]
and -'=[: 9
f
1=f
3 -—?1

= (2U=-T)=(=SK3)
==14+lS5=120

\ s non sigular oy Therelore, equations can be

sl e

_|-3
1
- 9
o T
— - —

[N S——
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heoause A=A IH

Y =7 ¥V
ol 123 2]l
(x1 [-7¢1) + (5)(2)]
1 =300 +(202)

:t'- b= & Iﬂ]
'l'_ L“B*"l

Li
\___: et
L
I
¥ 1
— land
e——]

Hence,

. ¥ 4
(i) v e 2v =10

Sol:  Wnile cquations again
v+ 2y =10

-3x +2y=-4

In matnx fonn
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7z
z
[
I
—————
‘ad ‘e
| T
| M

r2

s
1J

=(IND)- (20 -3)
=hehb=]2%10)

Ao nonasipualar matos, therelore equations can be

sl
1 Ht!}- I
. — *-t—l—'
| ’I
[1 j
- =
A i |

con 18] 1 {2 .‘_Hlu]
\ g ¥ M4
-n: P [2000) 0 2n-4)
ol 12 hlunr11n41]
1.:| | F.".'IH.‘:

‘.J 1 2130-12

\ | [2x
\ 12118
-
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Henee,

(i)

Sol:

| w1

M

RTIA

|

—

-

TN I B B ) I O S e

nr

12|Ww W~ =

L

4

- L

..IJ];

tJd | W
e
|

In matnx form
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Now

Al =(4)5) = (5)(2)
=20-10=1020

A 1S non-singular matnix, therefore cquations can be

solve
A|=10
aedi A

10 10

gLl 0
' 10(-2  4||

_ L] 50y« (=5x1)
O] (=2)(0) + (4)(1)

_1]o-5
1010+ 4

I
p—
-2 W
|
B =9 L
| B
"
T ————
Lhn
|
L
%

e T T S — - . - &
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N1 | = |
']

-

W19 10| =
J

r
[ —

1
i

or

e
i -
| L
]
e ) —
L

Hence. - = _

0D | =

}-=

B |
s.s*{[_?

Sx+6) =25

h | 19

T

)

(iv)
Iy + 4}' =17
Sol: i = & .
3 4 § 17 In matnix form
[et gl oo

A_Irf.'{ = rf-l B
X=4A4"8
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=(3)(4) - (6)3)

=20-18

|4|=2=0

A 15 non-singular matnix. Therefore equations can be

solve,

4 -6][25
R
1 [(4)(25)+ (-6)17)
EL(-31(25)+(5)(17)]

1 [100-102
21-75+85

1|2
2110

s - —— i, i . i i, . il e il il il
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But Y=4'p

[

Henee, v
=35
ss ={(-1.5)}
(v) X4 y=2
-1-23 *X

Sol:  Wrile cquations again
x+y=2

-x+y=2

In manx form

| | x 2
= 1y 2
A X=8

Let

-—


Rectangle


e 240

=LY =(=1)

=] +]

A=2#20

A is non=smgular matnx. Therefore equations can be

solve

-1 .'Jt'ﬁ A

g

I
el
r-—-—-l1

rJ
i

. ) I
and _'I Ih' -

211 I
Now

2y +(-1y2)
21 ()2) +(Ix2)

_pf2=2

S 2242
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I
1 [\JI—

—
- O
L——J

Ol NS

while

ot x| |0
y 2
X

(vi) — 4+

=1 (1)
~dx+y=14 (i)
Sol:  Muluply (i) by 6.
4
2 3

3x+2y=6

=)

-—4x+y='4

(2nd cnn::liliun)



Rectangle


242

=(3M1)—(2x—4)
=3+8

=1l=0

A s non-singular matnx: Therelore equations ean be

\H]\L‘
,f_izt_“j{_:!
K
I
2 31t
| 1 11{4
| 12
rd { IH:I_
- TIERE

3 21ix 6
-4 1 It - l-l] (In matnx form)

L (IN6) + (-2x14)
(4)6) +(3)14)
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s T

e ——— s =
-
6-28

1124 + 42

I 5 B |

-

LN

| OO0

[ 9]

I
GO

I

while A\ =] :'H
[ 2]
| =

E -
II e
I: ()
i
\

— =
Honow. -
| = 0
={(-2.0))
3 ol e, using matnx inversion method
N |- 10
T ?l L :i

[y maliy form

I

_——
—
Ll
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Ler A X =B
and A '.-! X = .*f_IH
X=A4"'B

M
=)y )

=(3)3) - (—=1)2)

=0+2

=11#0

A is non-singular matnx. Therefore equations can be

solve

| adj A
At =2

301
2 3{_1]3 1
11 -2 3

: : 3 11|10
and -4 IB=‘1—[ ] [ ]
. n{-2 3|3

1 [ 3X10) + (1)(3)
L] (=2)(10) +(3)(3)

_1[30+3
[11-20+9

=

-
-
_—
S——
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33
1
“F <S4
_I..
y [3
A'B=
while X =4"'B

Hence, X =3

==l

ss ={(.-1)}

Use Cramer's rule 10 solve the simultancous
equations. Give the reason where solution is not

‘. F
possible.
x+2y=3
(i)
x+3y=5
~ Remember that:

Cramer's Rule

Ifr X +a,py=p
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then b, f::zl
%= Ml =lDll
a  a |4
a; a,
a, bi
|y b?_ _|D2|
y=i- -
a a lAl
a; ay
sol: X+t2y=3
xX+3y=5
I 2|fx]_|3
[1 3] L,]—[s] In matrix form
AX =B

K

|1 2
|A|=|l 3 =(I)3)-(1)2)=3-2=1

3 2

ID1|=|5 {|=GX3)-(2X5)=9-10=-1
| 3

Do =| =S -GN =5-3=2

N 12|
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(i)

Sol:

2x+ v =
Sx+3y=2
2 1] [}
s 3] " =[2} In matrix form
AX=E
P 2 1

_S %

2 I
Iﬂ_S 3,
=(2X3) - (IX5)
=6-5=1

]
2

|
'D]I- 3'
=(IN3)-(I1X2)

=3-2=1
2 ]
“%|=L | =22 =(X3)
=4-5
=-1
_ ==
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(iii)

Sol:

x| ]
y . 0 In matrix form

AX =B

[l 3
A=

2 8

1
4]=|, 8!=(1x8)-(3x2)
=8-6=
.!::a|—l 3—(1)(8)- 3)0
D, “lo 8 (3X0)
=8-0
=8

o
IDzI*-2 o/ =(1X0) - (1))
=0-2
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4] 2
|| _2_
VI
ss={(4,-D}
Gy T2XIOY=S
x=-3y=-
sol: -2 6|[*]-]°
: L 3]y = _7 In matnx form
AX =B :
e -2 6
11 -3
A_—2 6
=
=(-2)-3) - (6X1)
=6-6=0
-2 6
A= | _3| 's singular matrix, therefore S.§
is not possible,
-3y =5
N
2x-5y=9

LR U R
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AN =P

_42[1 -3]
2 -5
T

2 -5
=(IX-5) - (-3X2)
=-5+6=]

S -3
1= = s -
D=1, _Sl (5X=5)=(-3)9)
=-25+27
—,

1 5
lDZl::: 9
=(1X9) - (5)2)
=9-10=-]

I=1ﬂ|=£=2

|4 1

J'=1&|=:_l="]

4 1
ss={(2,- 1)}
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(vi)

Sol:

. [,r 13
g |_}' = 17 In matnix form

4| = =(5X5)-(2X2)

]JDI-I3 2 - 13X5)-(2X17)
I"].’, 5(}()(..

=65-34
=3
5 13
|D,|=
2 17
=85-26=59

‘=(5)(17)-(l3)[2)
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5 Write the following matrices in the form of lincar
equations.

-,

Sol: (2)(1) g ne l)’(}’)
| (5)(x) +(2){y)

| then [ 2x -y
| L5x+2_y 4

and 21-_]#:2
Sx+2y=4

(ii) .—5 2 X _ 21

= o)L
sol:  [(=5Xx)+ (2] _[ 2
L{2)(x)+(—3)(y)] ]

—Sx +2y _| 2
2x -3y -1

thus, —Sx + 2)’ =2

and 21—3}):*1

iy [ 1]]x ='l

LS 411y _—I
Sol: -_‘4(1) + (]X.V)q i
5(x) + (@) | |-

“—4x+y _ i
Sx+4y| |-1
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_— s — —

thus, —4x+y=]

and dx+4y=-I]

ivy [0.8 —0.6][x] [1]
0.6 o.s] y| (2

Sol: [ (0-8)(x) + (=0.6)(»)] _[1]
| (0.6)(x) +(0.8)(») l ) [2-
0.8x-0.6y| _[1
0.6x +0.8y _H

thus, 0.8x-0.6y =]

0.6x+0.8y=2

and
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