MATRICS AND DETERMINATE (MATRICES)

1. Definition

A set of mn numbers (real or imaginary) arranged in the form of a rectangular array of m rows

and n columns is called an m X n matrix. An m X n matrix is usually written as

The above matrix is represented by A = a
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iil mxa: The numbers a,,, a,,,......etc. are called the

elements of the matrix. The element a;; belongs to ™ row and j** column.

2. Types of Matrices
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A matrix A = (al.j) is said to be a

mxn

Square’ matrix ifm=n

Row matrix ifm=1

Column matrix ifn=1

Null or zero matrix if a; =0V a;

Diagonal matrix if m = n and a; =0V i#]j
Scalar matrix if m = n and a; =0 Vizj

Unit or identity matrix if m = n and a;=0Vi'janda;=1Vi

Upper triangular matrix if m =nanda; =0 V i >

j
Lower triangular matrix if m = n and a; =0V i<j
A matrix is said to be triangular if it is either lower of upper triangular matrix.

Sub-matrix : A matrix which is obtained from a given matrix by deleting any number of
rows or columns or both is called a sub-matrix of the given matrix.

For example

5 3 1
2 -1
[3 5 } is a sub-matrix of the matrix A = |4 2 -1|. The matrix A itself is a submatrix
6 3 b

of A because it is obtained by leaving no rows or colimns of A.

3. Equality of two Matrix

1.
2.

Two matrices A = [a;] and B = [b,] are said to be equal if

They are of the same order and

a; = b‘-}- for all i — jif two matrices are equal, we write A = B, otherwise we write A # B.

Addition of Matrices : Two matrices A and B can be added if any only if they are of the same

size. If two matrices are of the same size addition is carried out term by term. For instance
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a b c P |e +p b+qg c+r
d e [ s L u d+s e+t [+u
Addition i1s not defined for matrices of different sizes.

The additive inverse of a matrix A, denoted by —A, is the matrix whose elements are the
negatives of the corresponding elements of A. For example,

a b -a -b
-le d|=|-c -d
e f - -f

[f A and B are two matrices of the same size, than the differences between A and B 1s defined
by

A-B=A+ (B

Thus, the subtraction is carried out term-by-term. FFor instance
a b c pgqr|_|a-p b-q c-r
d e f s tu| |d-s e-t [-u

Properties of Addition : If A, B and C are three matrices of the same size, then

A+B=B+A [Commutative law]

A+B+C=A+B+0 [Associative law]

A+0=0+A [Additive property of zero]
A+(=A=0

where O is the null or zero matrix of the same size as that of A.

Multiplication of a Matrix by a Scalar

Let A [a,],., be an m X n matrix and %k be any number called a scalar. The matrix obtained
by multiplying every element of A by k is called the scalar multiple of A by & and is denoted by kA.

Thus, kA = [ka,]

e

1 2 5 3 6 15
For example, if A =|-2 3 4|, then34 =|-6 9 12
1 2 -1 3 3 -3

Properties of Scalar Multiplication
If A= oyl
(1) kA + B)= kA + kB
(i) (R+D=FkA+IA
(itf) (— k) A= - (RA) = k(- A)
(iv)  k(UA) = (RD) A = I(RA)
vy 1A=A

B = [b;],, are two matrices and k, [ are scalars, then

98 Maths






