MATRICES AND DETERMINANTS

B of mateices: :
: The idea of matrices was given by
| b Cayley. an English mathematician
| ofsineteenth century who first developed,
“Iheory of Matrices” in 18358.
(L Define the following terms.
h  Matrix

“A rectangular array or a formation
o acollection of real aumbers, say 0, 1, 2,

3 and then

1 -~ o1 y - 1 3
J4and 7, such ast 4 5

enclosed by brackets ‘[ 1" is said to form a
34 ‘
|7 20/
another matrix.
The matrices  are.
amentionally by the capital
4BC....MN etc. of the
alphabet.
- (i) Order of 2 Matrix
The number of rows and columns
* ipamatrix specifies its order. If a matrix
M has m rows and n columns then M is
sid to b of order, m-by-n, For example,

atiix Similarly [g H is

=

denoted
fetters
English

r {4 :
123 s onder 2-by-3,

M
40 2]

(i) Equal Matrices

Exercise

I TFied the order of the following .
matrices. '
iz 9 3"|

_order of A is 2-by-2

order of B is 2-by-2

Let A and B be two matrices. Then A
is said to be equal to B, and is denoted by
A =B, if and only if;

(i} The order of A = The order.of B
(it) Their corresponding entries are equal.

Examples
(i) Ke 1 31 and B 1 2+1
-4 2] wlf H-2
are egual matrices. '
We see that:
(2) The order of matrix A = The order of

matrix B
(b) Their corresponding clements are
equal.
Thus A=B
s 2 3 2 3
(ii) L:L1 2} and _M:L1 -—2} are

not equal matrices.

We see that: order of L = order of M
but cntries in the second row and second
column are not same, so L. # M.

2 3 2 3 4
) P::!L—1 sl Q_[-q 2 0]

are not equal matrices.
We see that order of P # order of

Q,s0P=Q.

order of C is.1-by-2
4
D=0}, order of D is 3-by-1
6 _



a d
E=/b e|, orderofE is3-by-2
¢ F
F:[Z] order of Fis 1-by-1
2 3 0
G=|1 2 3|order of Gis3-by-3
2 4.5
H =[2 ; 4} order of H is 2-by-3
106
2.  Which of tiic following matrices
are equal?
A=[3],

=[3 5].C=[5- 2]

B
4 0
D=[5 3],E= ,
5 3le-ly )]

H=P OJ,Iz[S 342]
6 2

| 2+2 2-2
{244 240

Ans. Equal matrices are

A=C Bz 1
E=H =] F=G
3. - Find the values of a, b, ¢ and d

which satisfy the matrix equation.

a+c  a+2b| [0 7]
c—1 4d-6| |3 24

_ Ams., a+c=0.......... (1)

O] =B (111)
4d-6=2d...... (1v)
From (1i1)

¢ =3+l

c=4]
From (iv)
4d-2d=6

Put value of ¢ = 4 10 (i))
a+4=0

a=-—4|

Put value of 2 = -4 in (i)

-4 +2b=-7
2b=-7+4
2b=-3
b=
C . 2

Types of Matrices

- {e) Row Matrix.

A matrix 1s called a row matrix if it
has only one row.
e.g; the matix M={2 -l 7] is a
row matrix of order 1-by-3 and
M:[] —1] is a row matrix of order 1-
by-2.
(i1} Coluan Matrix.
' A matrix is called a column matrix

1
if it has only one column e.g., M :{O}



2
and N=|0 | are column matrices of order
l

2by-1 and 3-by-1 respectively.

(¢) Rectangular Matrix.

A matrix is called rectangular if,
the number of rows of M is not equal to
the number of columns of M.

12
tg A={1 1
23
B:[a b C]; C'——[l 2 3] and
de
[7 |
D=|8| are all rectangular matrices. The
(0

order of A is 3-by-2, the order of B is 2.
by-3, the order of C is 1-by-3 and order of
D is 3-by-1, which indicates that in each
matrix the number of rows # the number
of columns. '

(e) Square Matrix. .

A matrix is called a square ‘matrix
if its number of rows is cqual to its
nmmber of columns.

2 ~le 23

»B=|-1 0 -2 and

eg, A :!i _
¢ 3 0 9 3

C=[3] are square matrices of orders

,2-by-2, 3-by-3 and 1-by-1 respectively.
*}  Null or Zero Matrix,

A matrix M is called a null or zero
matrix if each of its entries is 0.

cs. [3 (‘:J [0 o] m [333]

0 0 0

and |0 0 0| are null matrices of
60 0 o

orders

2-by-2, 1-by-2, 2-by-1, 2-by-3 and 3-by-3
respectively. Null matrix is represented by
O.
(vi)  Transpose of 2 Matrix.

A matrix obtained by
interchanging the rows into columns or

columns into rows of a matrix is called

transposc of that matrix. If A is a matrix
then its transpose is denoted by A'.

I 2 37
eg, (@) If A={2 1 o0
-1 4 2]
1 2 =i]
: then A'=[2 1 4
3 0 -2

Note: If a matrix A is of order 2-by-3
then order of its transpose A’ is 3 -by-2
(vii)  Negative of a Matrix.

Let A be a matrix. Then its
negative, —A, is obtained by changing the
signs of all the entries of A, lLe.,

o s 2 fen eles] | 2
; -3 4»1 cn '__3 _4

(viii) Symmetric Matrix.

A square matrix is symmetric if it
is equal to its transpose i.e., matrix A is
symmetric if A'=A,



1 2 3
eg. (1) If M={2 -1 4
) 3 4 0
is a square matrix, then
1. 2 3
M'=2 -1 4{=M Thus M is a
3 4 0]
symmetric matrix.
2 1 3
iy It Az[—l 2 2
t3 1 3
2 =1 3
then A'=|1 2 1|#A
3 2 3

Hence A is not a symmetric
"mlat_rix. o
(x) Skew-Symmetric Matrix.

A square matrix A is said to be
skew-symmetric if A'=—A.

0 2 3
e.g., .If A=|-2 O 1/, then
-3 -1 0
0 -2 -31 ( 0 =R
Af=l2 0 -~ll=|-=2 o0 -t
L 1 oJ L -(-3)  ~(-D o}
o 2 3]
=d=3 0 1J=~A'
-3 -1 0

Since A' = —A, therefore A is a
skew-symmetric matrix.
(x) Diagonal Matrix.

A square matrix A is called a
diagonal matrix if atleast any one of the
entries of its diagonal is not zero and non-
diagonal entries must all be zero.

1 0 0] 1 0 0
eg,A={0 2 0|, B={0 2 0
0 0 3 0 0 2
0 0 O]
and C=|0 1 0} are all diagonal
0 0 3]

matrices of order 3-by-3.

2 0 i 0
M= and N=
RS H

are diagonal matrices of order 2-by-2.
(xi)  Scalar Matrix.
A diagonal matrix is called a scalar
matrix, if all the diagonal entries are same
k 0 O
and non-zero. For example |0 k0
' 0 0 k

where k is a constant # 0, 1.
2 0 0
3 0
Also A=|0 2 0}, B= and
0 3
O 0 2

C=[5] are scalar matrices of order 3-by-

3, 2-by-2 and 1-by-1 respectiveiy.
(xii) Identity Matrix.

A diagonal matrix is called identity
(unit) matrix if all diagonal entries are 1
and it is denoted by L

1 0 O
eg, A=[0 1 0} is a 3-by-3
0 0 1

identity matrix.

1 0} -
B= [O J is a 2-by-2 identity matrix.

C={1] is a 1-by-1 identity matrix.






