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ABSTRACT:

In this paper, we use the Hexagonal fuzzy number and fuzzy matrices to choose the find best one
among a set of selected alternatives of fighters. The filed of decision making are most interacting area of
application fuzzy set theory.
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INTRODUCTION:

Fuzzy set theory was introduced by L.A.Zadeh in the year 1965. Fuzzy set in any set which allows to
have a members in the interval [0 ,1] and it is known membership function fuzzy environment has a
potential to solve uncertainty . It involves the many field such as medicine engineering, etc.

Decision making in the fuzzy environment is means a decision process in which the goals and the
constrains .Fuzzy large allows decision making under incomplete or uncertain information decision making
is a tool to find the best solution or better then that

The maximizing decision is defined as a point in the space of alternatives fuzzy sets are membership
function of a fuzzy decision attains its maximum value. They are various kinds of decision making. This
paper have been basic definitions decision making under fuzzy the hexagonal number arithmetic operation,
procedure, illustrative and finally solution.

2.Preliminaries:

Definition 1:

A fuzzy set is characterized by its membership function, taking values from the domain, space or
universe of discourse mapped into the unit interval [0,1]. A fuzzy set A in the universal set X is defined as A
= (X, u(x);xeX). Here, pa :A—[0,1] is the grade of the membership function and pa(x) is the grade value of
x € X in the fuzzy set A.

Definition 2:
A fuzzy set A is called normal if there exists an element x ¢ X whose membership value is one,
i.e., pa(x) = 1.
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Definition 3:
A fuzzy number A is a subset of real line R, with the membership function pa satisfying the
following properties:
(i) pa(x) is piecewise continuous in its domain.
(if) Ais normal, i.e., there is a XOeA such that pa(x0) =1.
(i) A'is convert, i.e., pa(Ax1 + (1-1)x2) = min(pa(x1), pa(x2)). For all X1, X2 in X.

Due to wide applications of the fuzzy number, two types of fuzzy number, namely, triangular
fuzzy number and trapezoidal fuzzy number, are introduced in the field of fuzzy algebra.

Definition 4:

A fuzzy number A = (a1,a2,a3,a4) is said to be trapezoidal fuzzy number if its membership function is
given by where ai<a;<az<ay

r 0 for x < al
&2 for al< x < a2
az—a;

pa(x) =4 1 for a2 < x<a3
(=0 for a2 <x< a3
as—as a B

0 for x < a4

Definition 5:
A pentagonal fuzzy number defied as A =(a1,a2,a3,a4,as) and its the membership function is given by,

0 for x < al
(x—aq)
a;—aq
(x—az)

az—as

pa(x) = < 1 X =a3

for al< x<a2

for a2 < x<a3

s for a3 <x< ad
as—as
(=0 for ad<x< a5
as—as

\ 0 for x < a5
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Definition 6:

A fuzzy number AH is a hexagonal fuzzy number denoted by AH = (al,a2,a3,a4,a5,a6) where
al,a2,a3,a4,a5,a6 are real number and its membership function pAH(X) is given by

0 for x < al
1 (x—aq)
2 (az—aq)
1,1 (x-ap)

2 2 (az-az)
HA(X) = < 1 for a3< x<a4

for al< x<a2

for a2 < x<a3

_ @) g ad<x< a5
2 as—as
1@~ for a5<x< a6
2 ag—as
. 0 for x > a6
1
QL(v) Q2(v)
0.75
¢ P2(u)
u
0.50 P1(u)
N ac ° ° ° ° N
0 al a2 a3 a4 a5 a6

Definition 7: pentagonal fuzzy number matrix
The element of pentagonal fuzzy number matrix is A = (a;j)nxn aij = (aijp, Qijg, Aijr, Aijs, Aijr) bE
the ij™" element of A.

Definition 8: pentagonal fuzzy membership matrix

The membership function of aij = (@ijp, Aijo, Aijrs Aijs) Aijr) ic defined s
4ijp 4ijo %R %ijs AT N N N N y
( 10’ 10’ 10 ’ 10 ’ 10 ), Ifo< aL]PS aUQS auRS al]SS al]TS 1
a;; ai; aii i s Qis
where 0 < ZUP < 2UQ o THR o ZUS o TUT 9
10 10 10 10 10

Definition 9: Hexagonal fuzzy number matrix
The element of Hexagonal fuzzy number matrix is A = (a;j)nxn @ij = (@ijp, Qijg, Aijr, Aijs» Aijrs Aiju)
be the ij"" element of A.

Definition 10: Hexagonal fuzzy membership matrix
The memberShip function of a;j = (aijp, QAijg, Aijr, Aijs, AT, aijU) is defined as
(a_,p dijo iR %ijs 4T _aifv)

)

If0 < aijpS ClijQS ainS aijSS aijTSaijU <1

10 " 10 10’ 10’ 10 ’ 10
ai; ai; aiji ai; aj; ai;
where 0 < 2 < U@ < TUR o US o UT o “UU < 1
10 10 10 10 10 10
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1. ARITHMETIC OPERATION ON HEXAGONAL
FUZZY NUMBER MATRIX

Let A =(a;j)mxn and B = (b;j)mxn are two hexagonal fuzzy number matrices of same order nx n
11) Addition:(A+B) = (a;; + bj)mxn
Where (a;; + b;;) = (aijp + bijp, @ijg + bijo, ijr + bijr, Qijs + bijs, aijr + bijr, aiju + biju)
is the ij™" element of (A + B).
12) Subtraction:(A - B) = (a;; — bij)mxn
Where (a;; — bi;) = (aijp — bijp, @ijq — bijo, Qijr — bijr, Qijs — bijs, @ijr — bijr, aiju — biju)
is the ij™" element of (A - B).
13) Maximum operation on Hexagonal fuzzy number:
The maximum operation is given by max(A,B) = (sup{ a;;, b;;})
Where
sup(a;j, bij)=
(sup(aijp, bijp), sup(aijo, bijo ), sup(aijr, bijr) » sup(aijs, bijs) »sup(aijr, bijr) , sup(azjy, bijy) is the ij™"
element of max(A,B).

14) Arithmetic Mean (AM) for Hexagonal fuzzy Number:
Let A = (a1,a2,a3,a4,85,86) be Hexagonal fuzzy number

(al14+a2+a3+a4+a5+a6)
5

AM(A) =

15) Relativity function :
Let x and y be a variables defined on a universal set X. The relativity function is defined as

x\ _ ( Hy()-ue() }
f(y) - {maX{Hy(x):Hx(Y)}

where u,, (x) is the membership function of x with respect to “y’ for hexagonal fuzzy number and wu, (y) is
the membership function of y with respect to ‘x” got hexagonal fuzzy number. Here

16) Comparison Matrix:
Let A = {1, X0, X3, e e v e Xjq, X, Xj g1, - e oo X } DE @ SEE N — Variables defined on X. Form a matrix
of respectively values f (%) where x;’s for i = 1 to n- variables defied on a matrix x. The matrix C = (c;;)
]

IS a square matrix of order n is called comparison matrix (or)

. . Xi ﬂxj(xi)_ﬂxi(xj) . .
C- matrix with <—) = where AM represents arithmetic mean.
X; max{px; ()b, (%)}

V.PROCEDURE

step:1

consider the hexagonal fuzzy number matrix from the imprecise estimation needed for the problem
using the definition “Hexagonal fuzzy number matrix” .
step:2

convert the given matrix into membership function using the definition of “Hexagonal fuzzy
membership matrix “.
Step:3

Calculate the relativity values f (f) by the definition
]
Step:4
X

Calculate the comparison matrix from the values of f (x—) using the definition “Comparison matrix”.
j
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Step:5
Find the minimum value of each row C;.
Step:6
The maximum value of the column C; is the required solution.

V1. LUSTRATIVE EXAMPLE

Let us consider three students Ram, Hari, Ranjith participated in the fighter competition . They are the
Top three contestants of this competition.

Vocalists will be judged based on the criteria listed below and will receive judge’s brief comments
immediately following their performance.

Criteria Possible points
Maximum speed 10

Fight Range 10

Maximum Load 10

Purchase Expense 10

Reliability 10

Judge’s overall | 10

impression

Let us consider the set {s1,52,53,54,55,S6} as universal set, where s1,52,53,54,55,5¢ denotes Maximum
speed, Fight Range, Maximum Load, Purchase Expense, Reliability, Judge’s overall impression
respectively.

Choose performance based on the overall quality of performance.
The matrix A represents the scores in the form of hexagonal fuzzy number matrix.
Setp:1 X y y
x 1(3,3,5,6,7,9) (3,6,7,8,9,10) (3,4,5,7,8,9)
A= vy |(356,78,10) (2,35,7838) (1,34,6,8,10)

z |(1,26,6,7,7) (45,6,7,7,10) (2,4,5,6,7,8)
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Setp:2
X y Z X
(0.£,0.3,05,0.6,0.7,0.9) (0.3,0.6,0.7,0.8,0.9,1.0) (0.3,0.4,0.5,0.7,0.8,0.9)
(A)mem = y | (0.3,0.5,0.6,0.7,0.8,1.0) (0.2,0.3,0.5,0.7,0.8,0.8) (0.1,0.3,0.4,0.6,0.8,1.0)

z | (01,0.2,0.6,0.6,0.7,0.7) (0.4,0.5,0.6,0.7,0.7,1.0) (0.2,0.4,0.5,0.6,0.7,0.8)

u,(x) = (0.1,0.3,0.5,0.6,0.7,0.9)
u, (x) = (0.3,0.6,0.7,0.8,0.9,1.0)
u, (x) = (0.3,0.4,0.5,0.7,0.8,0.9)
w,(y) = (0.3,0.5,0.6,0.7,0.8,1.0)

u,(y) = (0.2,0.3,05,0.7,0.8,0.8)
1w,(y) = (0.1,0.3,0.4,0.6,0.8,1.0)

1(z) = (0.1,0.2,0.6,0.6,0.7,0.7)
u,(z) = (0.4,0.5,0.6,0.7,0.7,1.0)
11,(z) = (0.2,0.4,0.5,0.6,0.7,0.8)

Step:3

f(f) _ { px(X)—px (X) }

x max{py (X),ux(X)}

(0.1,0.3,0.5,0.6,0.7,0.9)— (0.1,0.3,0.5,0.6,0.7,0.9)
max (0.1,0.3,0.5,0.6,0.7,0.9),(0.1,0.3,0.5,0.6,0.7,0.9)
(0,0,0,0,0,0)
(0.1,0.3,0.5,0.6,0.7,0.9)

= 0.

f(f) _ { py(X)—px(Y) }

v/ max{u, (X),ux(V)}
(0.3,0.6,0.7,0.8,0.9,1.0) — (0.3,0.5,0.6,0.7,0.8,1.0)
max(0.3,0.6,0.7,0.8,0.9,1.0),(0.3,0.5,0.6,0.7,0.8,1.0)
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(0,0.1,0.1,0.1,0.1,0)
0.3,0.6,0.7,0.8,0.9,1
0.4
43
0.093023

f(f) :{ pu(X)—ux(Z) }
z max{uz(X),ux(Z)}
(0.3,0.4,0.5,0.7,0.8,0.9) — (0.1,0.2,0.6,0.6,0.7,0.7)

max(0.3,0.4,0.5,0.7,0.8,0.9),(0.1,0.2,0.6,0.6,0.7,0.7)
_(0.2,0.2,0.1,0.1,0.1,0.2)

0.3,0.4,0.6,0.7,0.8,0.9
0.7

3.7

=0.18918

f(z) ={ px(X)—py(X) }
x max{px(Y),py(X)}
(0.3,0.5,0.6,0.7,0.8,1) — (0.3,0.5,0.6,0.7,0.8,1)
"~ max(0.3,0.5,0.6,0.7,0.8,1),(0.3,0.6,0.7,0.8,0.9,1)
_ (0,-0.2,-0.1,—0.1,~0.1,0)
~ 0.3,0.6,0.7,0.8,0.9,1
_ —04

T 43

=-0.0930

Step:7

f({) _ { py (¥)—py (¥) }
Y max{py (¥),uy (Y)}
(0.2,0.3,0.5,0.7,0.8,0.8)— (0.2,0.3,0.5,0.7,0.8,0.8)
max (0.2,0.3,0.5,0.7,0.8,0.8),(0.2,0.3,0.5,0.7,0.8,0.8)
(0,0,0,0,0,0)
(0.2,0.3,0.5,0.7,0.8,0.8)

= 0

Step:8

f({) ={ puz(Y)—py(Z) }
4 max{pz(¥),ny(Z)}
(0.1,0.3,0.4,0.6,0.8,1.0)— (0.4,0.5,0.6,0.7,0.7,1.0)
max (0.1,0.3,0.4,0.6,0.8,1.0),(0.4,0.5,0.6,0.7,0.7,1.0)
(-0.3,-0.2,—0.2,—0.1,0.1,0)
(0.4,0.5,0.6,0.7,0.8,1)
-0.7

4
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=-0.175
Step:9
Z\ _ [ mx@)—pz(X)
/ (x) B {max{uxm,uz(xn}
(0.1,0.2,0.6,0.6,0.7,0.7)— (0.3,0.4,0.5,0.7,0.8,0.9)
" max (0.1,0.2,0.6,0.6,0.7,0.7),(0.3,0.4,0.5,0.7,0.8,0.9)
_ (-0.2,-0.2,0.1,-0.1,0.—0.2)
B (0.3,0.4,0.6,0.7,0.8,0.9)
05
37
=-0.13513
Step:10
2\ _ (_m@-nz )
! (Y) B {max{uy(Z),uz(v)}}
_ (0.4,0.5,0.6,0.7,0.7,1.0)— (0.1,0.3,0.4,0.6,0.8,1.0)
" max (0.4,0.5,0.6,0.7,0.7,1.0),(0.1,0.3,0.4,0.6,0.8,1.0)
_(0.3,0.2,0.1,0.1,—0.1,0)
~ (0.4,0.5,0.6,0.7,0.8,1.0)
0.7
T4
=0.175
Step:11
Z\ _ [ prz@)—pz(Z)
£ (2) = i@ )
_ (0.4,0.5,0.6,0.7,0.7,1.0)— (0.4,0.5,0.6,0.7,0.7,1.0)
" max (0.4,0.5,0.6,0.7,0.7,1.0),(0.4,0.5,0.6,0.7,0.7,1.0)
B (0,0,0,0,0,0)
~ (0.4,0.5,0.6,0.7,0.7,1.0)
= 0.
C= Cl]
=am 1 ()
X Y Z
X 0 0.0930 0.18918
C=Y - 0.0930 0 -0.1750
Z -0.1351 0.1750 0

C;; = Minimum of the i'" row
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X=0

Y =-0.175
Z=-0.1351
Comparison:

Hexagonal
fuzzy  number | Normal method
matrix in
decision making

X is the winner | X is the winner

Step:12
‘X’ is the winner of the fighter contest.
ie . Ram is the winner.

VII.CONCLUSION:
The decision making process with the Hexagonal fuzzy number have been used. It solve
the real life problems to solve easily.
To easily finding the participation who have performed best in the competition well
based on the given criteria.
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