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Matrix operations

Multiplication of Matrices

Two matrices 4 = [a,],,, and B = [b;] ., are said to comparable for the product
AB, if the number of columns in the matrix A is equal to the number of rows in
the matrix B. Then the matrix multiplication exists.

LetA =a,]

and B = [b;] ,«, be two matrices.

mxn
Then, the product AB is the matrix C = [¢;],,«, such that:
C=AB by
di1 diz2 d13
— e.g.if A = (a;;) = and b =(b;))=| b
Cif B [alj] [bij] S (@) (a21 az; 6123) (b1) (bz)
3
Cl-j =d; blj +a, sz +...+ay, bnj | by
then A.b = (6111 Z5p) 6113) | by
dz1 d22 dz3 b;
B (6111191 + ai2by + a13b3 )
ax1b1 + azby + azzbs




Matrix operations

Properties Transpose of a Matrix
(i) (A=A

(i) (A+B)T=AT+BT

(iii) (AB)T=BTAT

(iv) (¢ A)T=a AT



Matrix operations

EXAMPLE 1 0 I 2
Find: A4=11 2 3|land B =
A.B 23 4




Matrix operations

Determinant of a matrix

The determinant of a matrix is a scalar (number), obtained from the
elements of a matrix by specified, operations, which is characteristic of the
matrix. The determinants are defined only for square matrices. It is
denoted by det A or |A| for a square matrix A.

The determinant of the (2 x 2) matrix

a a
11 12
A —
41 app
. a1 A
1s given by det A = |A| =
dr; Ay

— dj] A2 —dj2 A2]



Matrix operations

Determinant of a matrix

The determinant of the (3 x 3) matrix

A=la, a, a, |,denotedby|A|=]a,; a,, ax

| d31 43y dz3 d3; 43y 433
1s given as, det A = |A|
822 423 dy1 A3 dy1  dpp
= aj] —ap + a3
d3p  d33 d3] dj33 d3; dj3p

= aji(axpaszs — axaz) — ap(aras; — axazi) + a;(aziaz — axpazy)



Matrix operations

EXAMPLE 1

S 3 1]
Find: A =
Al =2 3
EXAMPLE 2 '3 2
Find: A = O 1
|A] 1 3




Adjoint of a square Matrix

Let the determinant of the square matrix A be | A |.

The matrix formed by the co-factors of the elements in

_Al A2 A3
Alis | B B2 B
¢ G G

* Then the transpose

of the matrix of co-factors

dy dy dj
S—|b b by
¢ G (G|
b b
€ G
a, a
BI:— 2 3 =—a,C3 + az¢,
G G
a d
G G
a a
] 3
a,
=ab, —a,b
b,




Adjoint of a square Matrix
EXAMPLE 1
Find:
adj A

— N W
N W

AN
|
W = N
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