Lecture 33

Learning Objectives
At the end of this class, students should be able to:
— evaluate the value of determinant

Determinant

The determinant of a matrix A of order n x n with numbers as elements is a number, assigned
to matrix A by the following rule:

n

detA=|A = (-D".a, M,  .()

j=1

Where, M, ;is a known as minor of an element a4,; and (—l)l”'.M1j is known as cofactor of an
element a,; .

8, @, Ay

For example, suppose A = | a,, ay, a,; | Is a square matrix of order 3x3.
aSl a32 a33

We get the following matrix of order 2x2 if we delete the first row and the first column of this
matrix,

Which is called the minor of the element 4,,, denoted by M.

a a
Thus, M, = |7 2
a32 a33
. a a
Similarly, M, =|" 2
a‘31 a‘33
a a
M= %! and so on.
a3l a'32

In general, the minor of element a;; is denoted by M;;.



The cofactor of the element a;; is denoted by A, and defined by

Aij = (_1)i+j Mij
Thus,

a a
— _1l+l 22 23'
A= (D

32 33
Al _(_1)l+2 aZl a‘23
2 - 1
a31 a‘33
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A, = (D ?| and so on.
a’3l a32

When n =1 then matrix A= [an], thus from the formula (i), we get
A=a,
a;

aZl aZZ

When n = 2 then matrix A ={ } , thus from the formula (i), we get

|A| = (_1)1+1a11M11 + (_1)1+2 a12M12
I.e. |A| = a8y — 8,8,

8y &, 83
When n = 3 then matrix A = |a,, a,, a,; |, thus from the formula (i), we get

a31 a32 a33

|A| =(-D"a,M,, + (-D)"*a,M, +(-1)**a,M,,

. ay, Ay Ay Ay ay Ay
1.€. |A|: ay, - a, t oAy
as, Ay 31 Ay 31 Az
1.€. |A| =4, (azzass - a32a23) —a; (a21a33 - a31a23) +ay; (az1a32 - a31a'22)

Ilustration 1
Evaluate the following determinants:

a) 4|
b) -5
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2 3 6
d 1 0 7
4 5 8
Solution
a) |4=4
by 5=-5

= X ; X = ;

3 6
7 =2(0x8-5x7) —3(1x8—4x7) + 6(1x5—4x0)
5 8

[N
o

d)

= 2(0—35)—3(8—28) + 6(5-0)
= 70+ 60+30
= 20



Exercise for Reader

Evaluate the following determinants:

a) |-7]
2 -5
b)
3 -4
5 2 3
o [0 3 -
6 4 7
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