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Abstract. In this paper we present a modern method to compute the determinants of 3 x 3 matrices.
This method gives an easy schemes to compute the determinants of 3 x 3 matrices. It also gives
fast approximation as described only five elements of the determinant. This modern method creates
opportunities to find other modern methods to compute the determinants of higher orders, also.
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1. Introduction

1.1 Definition

a1l a1z -t Qin
. a1 a2 -°° Qg

Let A be n xn matrix, A =| . . .
Anl Qnp2 -+ Qnp

Determinant of n order square matrix is the sum, which has n! different terms
€1 j2srnin@Lj1 @22 - - Qnj, (see [4], [8], [9], [10])
a1l a2 °°° Qln
a1 Qg2 -°* Q2
detA=| . . = X5, 1ein @11 A2 - - Ay

Gn1 Qnp2 " Qnpn



56 Modern Method to Compute the Determinants of Matrices of Order 3: Ali A. M. Ahmed and K. L. Bondar

where

+1 if j1,jo,...,Jn iS even permutation,
Ej1ad2sndn =

-1 ifj{,jo,...,J, is odd permutation.

2. Some Methods to Compute the Determinants
of Matrices of Order 3

There are some methods to calculate the determinants of matrices of third order.

2.1 Definition Method

In base of Definition 1.1, determinant of the third order matrix (for n = 3) can be computed as
follows (see [41, [8], [9l, [100):

ai11 aiz2 ais
a1 Q@22 Q23
a31 a3z ass

detA

€1230110220a33 T £1320110223A32 + £312013021032
+£321213022031 T £231012023031 +£213012221A33
=Qa11022033 — 211023032 +QA13021A32 — Q13022031 T+ 212023031 — Q12021033

2.2 Sarrus Method
Using Sarrus rule, we have following scheme (see [4], [9], [11], [12[):
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From the description of first two columns of the determinant (first and second columns) will
form Scheme 1. Similarly two rows (first and second rows) form Scheme 2. The terms, which
will be formed by the products of diagonal elements in the left side in both the schemes 1 and 2
become “+” sign, those in the right side become “—” sign. In this way we get the Sarrus rule,
which is valuable just to compute the determinants of the third order matrix. In base of the
Sarrus rule we have:

ail] aiz2 Qi3
detA =|ao1 ag2 asgg
azy agz2 ass

=011022a33 + 32013021 + @23012031 — 22013031 —A12021033 — Q11032023
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2.3 Hajrizaj Method
Using Hajrizaj rule, we have following schemes (see [6]]):
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From the description of the first and last element of the second row and the first and last
elements of the second column of the determinants will form Scheme 3. Respectively, first and
last elements of first and last columns will form Scheme 4. Respectively, first and last elements
of first and last rows will form Scheme 5. The terms, which will be formed by the products of
diagonal elements in the right side in three schemes 3, 4 and 5 become “—” sign and those in
the left side become “+” sign. In this way we get the Hajrizaj rule, which are valuable just to
compute the determinants of the third order. In base of the Hajrizaj rule we have:

ail ai2 ais
detA =|ao1 ags ass

az1 a3z a3s3
=a11a22033 032013021 T 023012031 — 022013031 — 012021033 — A11032023.

3. Modern Method to Compute the Determinants
of Third Order

The modern method to compute the determinants of the third order might be one of the easiest
methods to compute the determinants of the third order. Assume a determinant of the third
order

ailz ai2 ais
detA =|a21 ags asg|.

a31 as2 ass
Let’s start by describing how we order the elements.

(1) Write the first and second elements of the third row after ags respectively in the third
row of the determinant, likewise write last and third elements of the same row before ag;
respectively in the third row of determinant. Now write the first element of the second row
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after last element a9g in the second row of the determinant and the last element before
the first element ag; in the second row of the determinant. Thus we obtain following
scheme 6.

(2) The scheme formed of six diagonals containing three different elements each of the
determinant. The product of elements in three diagonals of right side with “+” sing and
the product of elements in three different diagonals of the left side with “—” sing.

(8) This gives formula to compute the determinant of third order. This new method consist of
three other schemes, which will be formed in the same way like the preliminary scheme
6, but these three other different schemes manipulate with elements in other rows and
columns from the scheme 6. The other forms of this method are shown in the following
schemes (Scheme 7, 8 and 9)

scheme 9

Proof. While applying the modern method with the Schemes 6, 7, 8 and 9 the determinants of
the third order, we have:

(1) for the scheme 6,

@y, 033 + Q330,305 + Gy30,303; — Qyp0,y303; — Q505,033 — 003505
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(ii) for the schem 7,

y,@,, O3y + Q330,305 + Qa30,83; — Q38,30 — Q305,033 — Oy,05;0;5,

22
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(iii) for the schem 8,
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@v) for the schem 9,
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4. Conclusion

This modern method, comparing with other known methods, is one of the most usable ones,
based on quickness and easiness of computing the third order determinant. Furthermore, this
modern method enables the further research in computing methods of higher than third order
determinants. What is more, a modern method, enabling the sum computation of two third
order determinants will be possible by combining the schemes of this method.
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