52 Base Mathematics and its Application in Economics

(I) Equality of matrices

Two matrices 4 and B are said to be equal if and only if the dimension of both the matrices are the
same and each element in corresponding locations of A and B has the same value. Altemam_/ely,
A=8B it'ay- = b,-j for all values of i and j.

For example
2 4 2 4
1 -2 " [1 -2
but
2 4 1 -2
#
1 -2 2 4
If we have the vectors
Il = " it means thatx = 10 and y = 20.
. y 20 i
(IT) Addition of matrices

‘Two matrices can be added if and only if they have the same dimension. The addition of two matrices
A and B will give a third matrix C whose elements are the algebric sum of the corresponding elements
of A and B. For example,

“ ] el

then A+B=C
_[5+1 2+4
T |-1+2 342
[6 6
15
Similarly, if we define
CIRCTY i by by
A= lay ay ag|and B=|by by by
031 Gy agy by sy by
ETELY Gg+bhy a3 +bg
then A+ B =ay +by agy+by gy + byg
31 +by; agy + by, ag3 + by
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th Gg Gy
=l g | =C

(31 Cyg (33

In general term
[a'.’] + (6] = [Cy] where ¢, = a',j + by

. .Y ij
The matrix (or vector) addition satisfies the following properties .
A+B=B+A (3.11)
A+B)+C=A+(B+C). (3.12)
(IIT) Subtraction of matrices

The substraction of two matrices can also be defined in a similar fashion. The subtraction of two
matrices A and B is possible if and only if the dimension of 4 and B are equal. The subtraction of B
from A (say) will give another matrix C whose elements will be the algebric difference between the
corresponding elements of 4 and B.

Thus if .
A - 7 3 B=(4 2 s
2 9 (3 5
[7-4 3-2] [3 1
A - B = = —
e 2-3 9-5 [-1 4] ¢
Thus in general term
[a'-j] - [b'-j] = [c'-j] where Cj = 8= bij.
(IV) Scalar multiplication

When a matrix is multiplied by a number (which is termed as scalar in matrix algebra), each and
every element of the matrix is multiplied by that number. Such a multiplications is called “scalar

5 2
multiplication”. For example if a matrix 4 = [3 10] is multiplied by a scalar 3, then the resultant

scalar matrix will be
a3 5 2] [56x3 2x3] [15 6
“ 713 10| [3x3 10x3] | 9 30

In general term, the scalar multiplication is defined as

Ma;] = [Aay] = [a;]A (3.13)

where A is a scalar.
The scalar multiplication also holds true for vectors.

(V) Matrix multiplication

Before we explain the technique of multiplicatioin of two matrices, say A and B, it would be most
appropriate to state the condition necessary for matrix multiplication, that is the condition of
conformability. The matrices A and B are conformable for multiplication in the form AB if the
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matrix multiplication the first matr' ity it appears that we can have the products

From the above condition ofco
A B and
$x2 @2%2
but we cannot have the product
A
B A and B
@x2) (3%2) (5x3) (6%5) .
s hat will be the dimension of the resultap,
Once AB are conformable for Bc_cv__nsco?.ﬁrn: w 1 : ”
E»E.h. va.u qdmwnamsnamoa of the resultant matrix (C) depends on the dimensions of 4 and B, ¢

4B = C, the dimension of C will be equal to the number of rows of _omﬁ._ matrix (4) and number of
columns of lag matrix (B). Soif the dimensions of A is (m x n) and the dimensioin of Bisn X p, then

the dimension of the resultant matrix C will bem X 9, such that

(8),
nd w.m_“

A B = C
(mXn) (nXp) (m X p)
Thus, in our examples above
A B = C
B3x2) 2x2) 3x2)
A B = c
(6x5) (5x3) 6% 3)

But if both matrices are square matrices and the dimension of both the matrices are the same,

then the matrices are conformable for multiplication i . ! .
of A is (m X m) and that of B is also (m x sw cation in both the ways. In other words if the dimension

of the resultant matrix will be (m X m), ) then we can define 4B as well as BA and the dimension

The above conformability condition explains the matrix equation (3.10)

) i ° ‘ above
(nXm) (mx1) nx1)
Once two matrices are conform
Once ty able fo iplicati
multiplication, Let us assume that AB = m. “”—””H_ﬁmco:. weare to define the procedure for matrix

A B 4
(2x2) 2x9) ~ I Gig || by by a1 g C

]| = =
The elements of C are define das dgg | by, boo €1 €9 | (2%2)

a1 ¢y

]

(c;]

W = a:w_ +q
_, . _ Q1 ¢y - ! _mpw_ a:w_m+a_m?m

athy + G99by1  ag)byy + ag9byg
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