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Abstract: In this paper, a method for solving orthogonal matrix in which the hexagonal fuzzy numbers are involved in the
elements of the fuzzy matrix is proposed. Moreover, some results on orthogonal fuzzy matrices are also discussed. Numerical
examples are also provided for verifying the results.
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L. INTRODUCTION

Matrices play an important role in various areas in science and engineering to represent any binary relation. However, we cannot
successfully use classical matrices because of various types of uncertainties present in real world situations such as problems in
economics, engineering, environment science, social science, medical science etc. These types of problems are solved by using
fuzzy matrices. Fuzzy matrix is a very important topic of fuzzy algebra. Fuzzy matrices plays an important role in scientific
development. Fuzzy matrices were introduced by Thomson[3] in 1977 and discussed about the convergence of the powers of a
fuzzy matrix. A fuzzy matrix is a matrix which has its elements from [0,1].All fuzzy matrices are matrices but every matrix is not a
fuzzy matrix. This paper is organized as follows: In section 2, hexagonal fuzzy numbers , ranking function and arithmetic operations
of hexagonal fuzzy numbers are given as in [1]. Section 3 deals with hexagonal fuzzy matrices and its arithmetic operations as in
[2]. In section 4, orthogonal hexagonal fuzzy matrix and some theorems on the orthogonal hexagonal fuzzy matrices are discussed.
In section 5, Numerical example for orthogonal hexagonal fuzzy matrix is provided. The last section draws some concluding
remarks.

1. PRELIMINARIES
In this section, hexagonal fuzzy numbers and their arithmetic operations as in [1] and also hexagonal fuzzy matrices and its
arithmetic operations are discussed as in [2].

A. Hexagonal Fuzzy Number
Let us consider a hexagonal fuzzy number A} = (ay, ay, as, s, as, ag) , Where a; <a,<az<a,<as<as which are real numbers satisfying
a,-a; < ag-a and as- a4 < as- as and its membership function is given by,

0 if x < a,
ig ifalsxgaz
2 a, —a,
1 1 X —a,
—+ = if a, < x < a,
2 2\ a; - a,
Mg (X)) =41 if a, < x< a,
il x-a. if a, < x<a,
2\ a; —a,
1las-x if a, < x < a,
2 a, — a,
if x 2> a,

B. Ranking function
Let Z (R) be the set of all hexagonal fuzzy numbers.
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For A= (ay, az as, a4, as, ) € 7 (R), we define the ranking function, R: #(R) —R by

R(&) = (a1+a2+a3+a4+a5+a6j

6
asin[1]

C. Arithmetic Operations On Hexagonal Fuzzy Numbers

For Ahz(al,az,ag,m,ag,,ae) and By, =(by,b,b3,04,05,06) in 7 (R), we define

1)  Addition : A, + By = (ai+by , aytb, , as+bs , as+by , as+bs , ag+bg )

2) Subtraction: Ah -th(al-be , do-bs , az-bs , as-bs, as-by , ae-bl)

3) Multiplication: A, *By=(a:R(By, ), a:R(B1, ) , asR(Bp, ) , a:R(By ) , asR(By ) , asR(By, ) )
4) Division: A,/ By = (a/ R(By ), a2/ R(By ), as/ R(Br ), as/ R(By, ), as/ R(By, ), ag/ R(By ) )
b, +b, +b, +b, + b, +b,

Where R(B;, ) = 5

1. HEXAGONAL FUZZY MATRIX
A fuzzy matrix A=(& nij)ma OF Order mxn is called a Hexagonal Fuzzy Matrix , if the elements of the matrix are Hexagonal Fuzzy
Numbers i.e., of the form (ajj1, @i, &ij3, Qja, A, ijs)
Example

5| (012234) (234456)
(456,6,78) (6,7,88910)

is a Hexagonal Fuzzy Matrix.

A. Arithmetic Operations on Hexagonal Fuzzy Matrices

Let A= (@ hij)mxn and B= (5 hij) ma D€ two hexagonal fuzzy matrices on same order, then we have the following
1) Addition : A+B= (@nij +Ehij)
2) Subtraction: A -B= (5hij - Bhij)
n
3) Multiplication: A*B = (Gj)mi Where, Cridmac= Y &np By »
p=1
i=1,2,3,....... m;j=1,23,........ K

4) Scalar Multiplication: kA=k(4& y;), where K is a scalar.

V. ORTHOGONAL HEXAGONAL FUZZY MATRIX
A Square fuzzy matrix, A = (& nij) 1s said to be Orthogonal hexagonal fuzzy Matrix if,

~

AAT=ATA=1 where, AT= (&) represents the Transpose of A, | is the identity fuzzy
Matrix

A. Theorem4.1

If A and B are orthogonal hexagonal fuzzy matrices of the same order. Then AB and BA  are also orthogonal hexagonal fuzzy
matrix.

1) Proof

If A= (&) and B = (Ehij) be orthogonal hexagonal fuzzy matrix.
Then AA"=ATA=1 and BAT=ATA=1
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~

(AB)AB)Y=ABBTAT=A(BBWAT=AI AT =AA"= |
Similarly, we can show that (A B YA E) =1
Also, (BA) (BA)=BAA'B'=B@AA’B =Bl B"=BB'=1

Similarly, we can show that (B A)"(B A) = |
.. B A'is Orthogonal Hexagonal Fuzzy Matrix.

B. Theorem 4.2
If A is orthogonal hexagonal fuzzy matrix, then AT is also orthogonal hexagonal fuzzy

matrix.
Let A =(d4;) be an orthogonal hexagonal fuzzy Matrix. Then, A A"

Taking Transpose on both sides,

(A AN = rT

A AN =T

AAT= 1
. AT is an Orthogonal Hexagonal Fuzzy Matrix.

V. NUMERICAL EXAMPLE
5.1 { (4,4,4,4,4,4) (3,3,3,3,3,3)}
5((-3-3-3,-3-3-3) (4,4,4,44,4)

is an Orthogonal Hexagonal Fuzzy Matrix.

A. Proof
1{ (4,4,4,4,4,4) (3,3,3,3,33) }

A==
5| (-3-3-3-3-3-3) (4,4,4,4,4,4)

~ 1[(444,444) (-3-3-3-3-3-3)
5| (333333) (4,4,4,4,4,4)

aar L (4,4,4,4,4,4) (333333) |1](4,44,44,4) (-3-3-3-3-3-3)
 5|(-3-3-3-3-3-3) (4,4,4,4,44) 5| (333333) (4,4,4,4,4,4)
aar_ L (25,25,25,25,25,25) (0,0,0,0,0,0)
~ 25| (0,0,0,0,0,0) (25,25,25,25,25,25)

~~ 25[ (111111) (0,00,0,0,)
~25/(0,0,0,0,0,0) (L11111)
0 { 111111) (0,0,0,0,0,0)}

)
(0,0,0,0,0,0) (L11111)

RAT= |
Similarly, AT A= |
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Therefore, the given matrix A is an orthogonal fuzzy matrix.

VI. CONCLUSION
In this article, orthogonal hexagonal fuzzy number matrices are defined. Moreover, some theorems of orthogonal hexagonal fuzzy
matrices are discussed. Using these concepts, numerical example is also provided.

REFERENCES
[1] Stephen Dinagar.D , Hari Narayanan.U,”A note on arithmetic operations of hexagonal fuzzy numbers using the a-cut method” International Journal of
Applications of fuzzy setsand Artificial Intelligence,Vol.6 (2016),145-162.
[2] Stephen Dinagar.D , Hari Narayanan.U,”On inverse of hexagonal fuzzy number matrices” International Journal of Pure and Applied Mathematics,Vol.115,n0.9
(2017),147-158.
[3] Thomson.M.G.”Convergence of powers of a fuzzy matrix” Journal of Mathematical Analysis and Applications, Vol.57(1977),476-480.

©IJRASET (UGC Approved Journal): All Rights are Reserved




d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




