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Abstract

Basket weaving method is a special trick of finding the determinant of a 3% 3matrix.
But to use the method one must extend the matrix to 3x 5. In this paper, we propose a
method called triple cancellation method for finding the determinant of a 3% 3matrix
which can be used directly without the need of extending the matrix to3x 5.
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1.0 Introduction:

The mathematical theory of matrix has its originthia theory of determinant. Matrix plays an impottale in many branches
of Mathematics, Physics, Engineering, Statisticsl BEconomics. The origin of the determinants lieshie solution of linear

equations. Most historians attributed the inventidrdeterminant to Leibnitz. The theory of deteranits is part of matrix

theory, which in turn is a branch of algebra. Deli@ants are important in solving system of linequations. They are also
useful tools in areas of analytic geometric, calsund differential equations. More on the deteamircan be found in [1] and
[2].

The Determinant of a matrix has several properiiés.will state here the properties that are ofrggein this paper and the
reader is referred to [1] and [2] for more propestand applications of determinants.

Propertyl: SupposeA = (aﬂ %z thendet(A)=a,,a,,—a,2,,
a
1 Y
all a12 al3
Property 2: If A=| a,; a,, a,|then
8y 85 ag

det(A)= a.,A,ta,Q.@;taQ 3,748 & A 33, 32 4,8,

Property 3: The determinant is independent of the row usesl/&duate it.

2.0 Existing methods
There are several methods of evaluating the detamhiof a matrix. The method of interest here ésBasket weaving method
(or Sarrus method); for more information the readeeferred to [1, 2] and [4]. Basket weaving noetlis used to compute the

determinant of 3x 3 matrices. It is considered as a classd&B trick. In obtaining the determinant using this host, one

proceeds by rewriting the first two columns of thatrix, say A, to the right of it and then looking at productetements on
the same “slant” i.e. the elements on the sargesl. The algebraic sign of each product of thenelds which slant down to
the right is taken to be positive. While for th@guct of those elements slanting down to the tefaken to be negative. For
the slant which has less than three elements tha@upt is considered to be zero, that is to santslaith less than three
elements are to be neglected.
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a; &, a3

If A=|a, a,, a,;|then
8 dzp Aag

ay 12

det(A)=| a, ay

=ad,Axtaadtad 3,748 5a 33, A &a;,

3.0 The triple cancellation method
In this method the determinant is obtained by cimgpeach of the corner elements of the matrix, &g, a,,,a,, anda,, and

deleting those elements that are in the same rolwm and diagonal with the selected element. iEhiBustrated in Figures
1, 2, 3 and 4 below:

A
83,
Fig 1: Triple cancellation of row, column and diagonalayf
83
&1
A,
Fig 2: Triple cancellation of row and column and diagooia8,
a,
2
8
Fig 3: Triple cancellation of row and column and diagoofa8,,
a,
&1
g3

Fig 4: Triple cancellation of row and column and diagowia8,,
The product of the chosen element together withréngaining elements is then computed. The algelsigicof a, , anda31

are taken to be positive whereas thagpf anday,, are taken to be negative and is illustrated in5Fiplow:

+ . -
Fig 5: Algebraic signs of the diagonal elements
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The product of both principal and secondary diagamathen computed separately, in which the lastéaken with negative
algebraic sign and the other with positive algebgign. The determinant is then obtained by summipghe resulting
products.

We denote byPULthe product of elements obtained by choosing theeupeft hand corner eIemenEfJRthe product of

elements obtained by choosing the upper right ltander eIementPLL and PLR the product of elements obtained by choosing
the lower left hand and lower right hand cornemnedats respectively. Therefore we have

a, &,
I:)UL =18y Ay 8y TTafLdg
83 Qg QAg

a11 a‘12 a'13
RJ = aZl a22 a23 :al§2§ 32
aSl a32 a33

a; &, Qa;
LT 81 Gy Gy T A8 18 5
83 Qyp Qg

8, &
PLR =18y Ay 8y TTaszad a g
8y @ap Ag
We also denote by, and P the product of principal diagonal and secondaagdnal elements respectively. That is

P =a,a,8and By =-a,,3,a

o)
|

QD

13

Theorem: Let A=(g;) 00 *° thendet(A)=R, +R, +P +R_+P, +P..

Proof The statement follows from the definitionsRf , R, . R, ,R_.F. Fs and Property 2.

R L

4.0 A numerical example

Consider the following3% 3 matrix

2 3 5
A=0 1 -1
6 4 2

The determinant oA is 24.

Using the triple cancellation method we halet(A)=R, +R, +B +R_+R, +P;. Now we determine the values of

the products as follows:
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2 . . . . -5
R, = - -1|= -(2x-1x 4)= & P,,=10 . . |=(-5x0x 4)= O
4 4
. 3 . 3 .
P,=|. - -1|=(6x-1x3)=-1¢& P.={0 . .|=(2x0x3)=0
6 .2
2 . . . . -5
P,=| . 1 .|=(2x1x 2)= 42and P.=|. 1 . |=-(6x1x-5)= 30
2 6

Therefore,

det(A)= R, +tR, TR *tR +tRh +F
=8+0-18+ O+ 4+ 30
=24,

Conclusion

J of NAMP

In this paper we have developed a method callptetdancellation method which is an alternativehie well known basket
weaving method for determining the determinant @&&3 matrix. The method is proved to be correct arehisier compared

to the basket weaving method because there is e toeextend the matrix t8% 5. Further research may concentrate on how
to extend the method tAX N matrices.
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