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Definition
The determinant of a 2 x 2 matrix A4 1s denoted |4| and is given
by
ay  dp|
= 41Uy — dpdy,
dy Ay

Observe that the determinant of a 2 x 2 matrix is given by the
different of the products of the two diagonals of the matrix.

The notation det(A) is also used for the determinant of 4.

Lecture 6 Dr. Israa Lewaa Mathematics 2



Lecture

06 Determinant

Let A = (a;i;)n be a square matrix of order n. The determinant of A
(written det{A) or |A| ) is defined by:
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06

Matrices

* A matrix is an array of
numbers that are
arranged 1n rows and
columns.

* A matrix is “square” 1f

1t has the same number

of rows as columns. -3
« We will consider only
2x2 and 3x3 square 2
matrices
4

Note that Matrix is the
singular form, matrices
__ is the plural form!
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06

Determinant

« Every square matrix has
a determinant.

» The determinant of a
matrix 1s a number.

« We will consider the
determinants only of
2x2 and 3x3 matrices.

Note the difference in the matrix
and the determinant of the

matrix!
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Determinants of 2*2 Matrix
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Assuming A is an arbitrary 2x2 matrix A, where the
elements are given by:

A= 41 492
e

.
iy

then the determinant of a this matrix is as follows:

@) 3
¥ 1 o

det{4) = |4 =

= ag; T aa;
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Assuming A is an arbitrary 2x2 matrix A, where the
elements are given by:

A=

.
iy

& 4z
JJI -
then the determinant of a this matrix is as follows:

@) 3
¥ 1 o

det{4) = |4 =

= ag; T aa;
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Determinants of 2*2 Matrix

Notice the different symbol:
the straight lines tell you to
find the determinant!!

- (3*4) - (5*2)
- 12 - (-10)
- 22
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Determinants of 3*3 Matrix — First Way
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Lecture

Determinants of 3*3 Matrix — First Way

— A‘ = Q1A Ass + Ay Ay3dsy +d)3A,,d5,

(diagonal productsfrom left to right)

— 30y Ay — Ay dy3dyy —dypdy s

(diagonal products from right to left)
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%%

[(2)(-2)(2) + (0)(3)(-1) + (3)(1)(4)]

- [(3)(-2)(-1) + (2)(5)(4) + (0)(1)(2)]
[-8+0+12] - [6+40+0]
4-6-40 = -42
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Determinants of 3*3 Matrix — Second Way
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06 Determinants of 3*3 Matrix — Second Way

The determinant of a 3x3 matrix is a little more tricky and
is found as follows (for this case assume A is an arbitrary
3x3 matrix A, where the elements are given below).

@411 %2 93

A=1aw a  a-
21

a3 43 &

gy dg d
N i R I 431 d
det( 4] = .ﬁi| =lay  ay ay|=ay ~dpy g
@iz 43 Wi dE <31 @3
tap dyp o dag
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06 Determinants of 3*3 Matrix — Second Way

The determinant of a 3x3 matrix is a little more tricky and
is found as follows (for this case assume A is an arbitrary
3x3 matrix A, where the elements are given below).

@411 %2 93

A=1aw a  a-
21

a3 43 &

gy dg d
N i R I 431 d
det( 4] = .ﬁi| =lay  ay ay|=ay ~dpy g
@iz 43 Wi dE <31 @3
tap dyp o dag
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06 Determinants of 3*3 Matrix — Second Way

The determinant of a 3x3 matrix is a little more tricky and
is found as follows (for this case assume A is an arbitrary
3x3 matrix A, where the elements are given below).

@411 %2 93

A=1aw a  a-
21

a3 43 &

gy dg d
N i R I 431 d
det( 4] = .ﬁi| =lay  ay ay|=ay ~dpy g
@iz 43 Wi dE <31 @3
tap dyp o dag
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Consider an example: 4={4 5 6
7 8 9

Its determinant can be obtained by:

4511212
—6 +9

1 2 /3
\A\:456)=3
7 8 7 8 4 5

7 8 \9

( ) (_6)+0(_3):Q
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06 Properties of Determinants

The following properties are true for
determinants of any order.

1. If every element of a row (column) is zero,

MIDOCEA

UNIVERSITY

2
eqg., O‘zlxozxozo,'l'hen A] =0
determinant of a matrix
| ATl — | A| = that of 1ts transpose
ST ABT="1ATB]
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Let’s Practice
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Find the determinants for the following matrix

LI N

31
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I
W I

= (2x1)—(4x(-3))=2+12=14
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Evaluate the Determinant

sy g
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06 Solution

| = 1(2) - 2(4)
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Evaluate the determinant:
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Solution : 4 -3
2 5
=4x5-2x(-3)
=204+6 =26
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Evaluate the determinant of the following matrix 4.

1 2 -1
A=13 0 1
4 2 1
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L 2 =1]
0 1 30 e -
3 1. 4 2 1
1‘2 1*2‘4 I+ - ‘4 2‘ b |

=[(0x])—(1x2)]-2[3x])-(1x4)]-[(B3x2)—(0x4)]

=—2+42-6

=6
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Find the determinant of the following matrix using the second row.

1 2 -1
A={3 0 1
4 2 1
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=3[2xD)—-(-1x2)]+0[(I1x]D) - (—-1x4)]-1[(1x2)—-(2x4)]

2
2

|l

= W -
(S R I g

|
e
L |

4 2

_3‘

S 1 =1 12
1%

=-12+0+6=-6
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Evaluate the Determinant

3 —4 5
A=11 1 =2
2 3 1
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3_4_5=1—2__1—21
; ; 12 3|3 1|(z1)|2 1|+5|2

=3(1+6) +4(1+ 4) + 5(3-2)
=3(7) + 4(5) + 5(1)
=21+20+5

=46
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Evaluate the determinant :

2 3 -5
/7 1 -2
-3 4 1
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=2(1+8)-3(7-6)-5(28 + 3)

=18-3-155
= -140
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Evaluate the following determinant

5 -1 4
2 3
5 -2 6
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= 5(18+10) + 1(12-25)+4(-4 -15)

140 -13 -76 =140 - 89
51
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Definition of the determinants

Determinant for 2*2 matrix

Determinant for 3*3 matrix — First Way

Determinant for 3*3 matrix — Second Way
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