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ABSTRACT
Fuzzy set theory has been applied in many fields such as operations research,
control theory, management science and matrix theory etc. In this paper, we
consider a solution of fuzzy game with pay-off matrix elements as imprecise
numbers instead of crisp numbers. In particular Hexagonal fuzzy numbers
have been employed in the work. The solution of such fuzzy games with pure
strategies by minimax-maximin principle is discussed. The various methods of
fuzzy games have been solved by the general rules to follow, after the pure
strategy is fails, such a methods are 2x2 fuzzy game method, Oddment
method and Dominance principle. A relevant numerical examples have been
given in support of the proposed methods.
Keywords: Fuzzy Number, Hexagonal Fuzzy Number(HFN), Pay-off Matrix,
Fuzzy Game, Max-Min Principle.
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1. INTRODUCTION
The problem of game theory [2, 3] is defined as a body of knowledge thats deals with

making decision when two or more intelligent and rational opponents are involved under conditions

of conflict and competition. In practical situation, it is the utility of decisions in a competing real life

situation that there are two or more opposite teams with conflicting interest and the outcome is

controlled by the decision of all parties concerned. Such problems occur frequently in economic

business administration sociology, political science and military operations. The mathematical

treatment of the game the game theory was made available in 1944, when John von Newmann and

Oscar Morgenstern [9] published the famous article, Theory of games and economics behavior.

However, in real life situations, an inherent degree of vagueness or uncertainty present in the

system is available in imprecise nature the information.

119



Vol.5.Issue.1.2017 (Jan-Mar.) Bull.Math.&Stat.Res (ISSN:2348-0580)

Fuzzy numbers play an important aspects in many applications, including decision making,
approximate reasoning, optimization etc, of all shapes of fuzzy number, triangular fuzzy number,
trapezoidal fuzzy number and now we proposed the hexagonal fuzzy number can be applied in
optimization problems. When we apply the game theory to model some practical situation, we have
to know the values of pay-off exactly. However, it is difficult situation of decision making to know
the exact values of payoffs and we could know the values of payoffs approximately. In such
situations, it is useful to model the problems as games with fuzzy payoffs.

In this work, we have concentrated on the solution of fuzzy games with payoff matrix as
hexagonal fuzzy number which is characterized in various methods. The methods like 2x2 fuzzy
games, matrix oddment method and the dominance method. These methods are generated to solve
the fuzzy game problem depends upon, if there is no saddle point.

In Narayanan.et.al[5], probability and possibility approaches have been used to solve a 2x2
interval game problem. Nishizaki and Sakawa [8] shows the max-min solution for fuzzy multi
objective matrix games. Zimmermann [14] shows that a-cut of a fuzzy number is an interval
number. Dubois and Prade [1] proposed the operations on fuzzy number. In Nayak.et.al [6, 7] the
concept of the matrix game with triangular pay-off using score function and solution to the
rectangular fuzzy games have been studied. Selvakumari and Lavanya [10, 11] proposed to solve the
fuzzy game problem for the shapes of fuzzy numbers. Dinagar and Porchelvi [13] established the
concept of the fuzzy dominance theory. Loganathan and Christi [4] proposed the fuzzy game value of
the interval matrix. In Dinagar and Harinarayanan [12] the concept of hexagonal fuzzy number with
convexity condition have been proposed.

The paper organized as follows. In section 2, basic definitions of hexagonal fuzzy numbers
and its operations are described. In section 3, the basic building blocks of game theory definitions
are discussed. In sectiond, the concept 2X2 fuzzy game problem is defined and their illustration is
given. In section 5, the method of oddment nXn fuzzy matrix and their example are given. In section
6, the concept of dominance principle and their proper examples are given. In section 7, conclusion
has been drawn.
2.PRELIMINARIES

In this section, some basic definitions are recalled for hexagonal fuzzy number.

Definition 2.1. (Fuzzy Set)

A fuzzy set A in X is characterized by its membership function p,: X — [0,1] and pu(x) is
the degree of membership of elementsx in fuzzy set A for each x € X.

Definition 2.2. (Convex Fuzzy Set)

A fuzzy set A = {(x, ,uA(x))} C X is called convex fuzzy set if all A, are convex set (i.e) for
every element x; € A, and x, € A, for every a € [0,1]. Ax; + (1 — )x, € A,for all 1 € [0,1].
Otherwise the fuzzy set is called non-convex fuzzy set.

Definition 2.3. (Fuzzy Number)
A fuzzy set A, defined on the set of real number R is said to be fuzzy number if its
membership function has the following characteristics
i. Aisnormal
i. Aisconvexset
iii.  The support of A is closed and bounded then A is called fuzzy number.
Definition 2.4. (Hexagonal Fuzzy Number)
A fuzzy number on Ah is hexagonal fuzzy number denoted by
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Ap = (aq,a,,0a3,04,05,a¢), Where (a; <a, <az <a, <as <ag) are real number satisfying
a; —a; < az —az and as — a4 = ag — as and its membership function pz, (x) is given by

( 0 x < aq
1(x—-a
—( 1) Ja; <x<a,
2 a,—aq
1 1(x-a
—+—( 2) ,a; < x < asg
2 2\az—a,
pa, (x)=9 1 ,03 S X < ay
1 xX—a
1__( 4’) ;a4SxSa5
2 As—Qy
1 ae—x)
-|— az<x<a
Z(ae—as PH5 = - 6
\ 0 ,X > g

Remark 2.5
The hexagonal fuzzy number A, becomes trapezoidal fuzzy number if a, — a; = a; — ayand
as — a4 = g — As.
The hexagonal fuzzy number A, becomes non-convex fuzzy number if a, —a; > az; —
asand as —ay < ag — as.
'y

o | a1 s z [ s ag A,

Fig 1. Hexagonal Fuzzy Number 4,

2.6. Arithmetic Operations On Hexagonal Fuzzy Numbers (HFNs)

The arithmetic operations between hexagonal fuzzy number (HFNs) are proposed given
below.

Let us consider A, = (ay,ay,0a3,a4,0as5,ag) and Bj = (by, by, b3, by, bs,bg) be two
hexagonal fuzzy numbers then,
(i) Addition

Ap(+)By, = (ay + by, a, + by, as + by, a, + by, as + bs, ag + bg).
(ii) Subtraction

Ap(=)By, = (a1 — bg, ap — bs, a3 — by, ay — b3, as — by, ag — by).
(iii) Multiplication

~ = a a a a a a,
Ap(X)By = (zlgb.fab,fab,f%.f b,fffb)-
WhereO'b :b1+b2+b3+b4+b5+b6-

(iv) Division
Ah(+)§h = (_I_I_J_J_I_)'
WhereO'b =b1+b2+b3+b4+b5+b6.
(v) Scalar Multiplication
If k # 0 is scalar kA, is defined as

kA, = {(kalvka2; ka3, ka4, kas,kaB) lfk >0
h (kaéika5; ka4, ka3, kaz,kal) lfk <0
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Definition 2.7. Ranking Function
We define a ranking function R: F(R) — R which maps each fuzzy numbers to real line F(R)
represent the set of all hexagonal fuzzy numbers. If R be any linear ranking functions.

sr2 N\ _ (aitaztaz+astastas
R(4n) = ( 6 )

Also we defined orders on F(R) by
R(A4y) = R(By)if and only if Ah}%egh,
R(Ay) < R(By)if and only if Ah}éegh and
R(Ay) = R(By)if and only if Ahgg’h
Definition 2.8. Zero Hexagonal fuzzy number
If A, = (0,0,0,0,0,0) then 4, is said to be zero hexagonal fuzzy number. It is denoted by 0.

Definition 2.9. Zero-Equivalent Hexagonal fuzzy number

A hexagonal fuzzy number A, is said to be a zero-equivalent hexagonal fuzzy number if
R(4y) = 0.1t is denoted by 0.

Definition 2.10. Unit Hexagonal fuzzy number

If /Th =(1,1,1,1,1,1) then Ah is said to be unit hexagonal fuzzy number. It is denoted by 1.
Definition 2.11. Unit-Equivalent Hexagonal fuzzy number

A hexagonal fuzzy number 4, is said to be a unit-equivalent hexagonal fuzzy number if
R(Ap) = 1.1tis denoted by 1.
Definition 2.12. Inverse Hexagonal fuzzy number

If @, is hexagonal fuzzy number and @, # 0 then we define @, * =

§"| =

3.HexagonalFuzzy GameMatrix
In this section, we give some basic definitions of fuzzy matrix game problem. These concepts form
the basic building blocks of game theory.
3.1Two Person Zero Sum Games

A game of two persons in which gains of one player are losses of other is called a two
person zero sum game, i.e., in two person zero sum the algebraic sum of gains to both players after
a play is bounded to be zero.
3.2 Pay-off Matrix

The table showing how payments should be made at the end of the game is called a
pay-off matrix. If the player A has m strategies available to him, then the pay-off for various
strategies is represented by mXxn pay-off matrix whose entries are hexagonal fuzzy

) Ap11 " Qpin
A= : :
Apm1 " Apmn

Here it is assumed that when player A chooses the strategy A; and player B selects strategy
B;.

numbers as
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3.3 Pure Strategy

Pure strategy is a decision making rule in which one particular course of action is
selected. For fuzzy games the Max-Min principle is described by Nishizaki. The course of
the fuzzy game is determined by the desire of A to maximize his gain and that of restrict his
loss to a minimum.
Now for Hexagonal fuzzy matrix game,

Uy = max —min = \/{/\(dhij)}
|

Vp = min —max = /\{\/(dhij)}
jooi

Where dp;j = (aij1, Qij2, Qij3, Qijar Qijs, Aije )be hexagonal fuzzy number (HFN).
Based on HFN order, for such games, we define the concept of max-min equilibrium
strategies.
Definition 3.1

The concept of saddle point in classical form is introduced by Newmann. The (k,
r)thposition of the pay-off fuzzy matrix will be called a fuzzy saddle point if and only if,
Viter = Vid{A\j(@ri)} = NV i(@nij)}
whereV,;,-be the value of the fuzzy game and dp;jbe hexagonal fuzzy number.
(i,e)., If in a fuzzy game the maximin value is equal to the minimax value, then the point is
called fuzzy saddle point and fuzzy equilibrium point and the corresponding strategies of the
fuzzy saddle point are called optimal strategies. The pay-off at fuzzy saddle point is called
value of fuzzy matrix game whose elements are hexagonal fuzzy number.
Example 3.2.
Consider the matrix,

~  ((00,2,4,6,8,10) (=1,0,1,2,4,6)

- ((—1, 0,1,3,6,9) (-2,-1,0,1,2, 6))
Then, forA is
Row min=(-1,0,1,2,4,6),(-2,-1,0,1,2,6)
Column max=(0,2,4,6,8,10),(-1,0,1,2,4,6)
Now,
Uy = VifAj(@nij)} = (-1,0,1,2,4,6).
vp = N{Vi(@nij)} = (-1,0,1,2,4,6).
~ The value of fuzzy game thr = (—1,0,1,2,4,6).
3.4 MixedStrategy
whenmax-min#min-max,thenpurestrategyfails. Thereforeeachplayerwithcertain
probabilistic fixation. This type of strategy
(i,e) VilAj(@rij)} #= Ni{Vi(@nij)}
3.5 Game Without SaddlePoint
In the case of fuzzy game problem with no saddle point. We consider amxn fuzzy game
value in various methods like,

(i)  Solution of all 2x2 fuzzy matrixgame

(i)  Matrixoddmentmethodfornxngames

(iii) Dominanceproperty
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4. Solution of all 2x2 Fuzzy MatrixGame
The simplest case is a 2x2 fuzzy game with no saddle point. We discuss the first method of, solution
of all 2x 2 fuzzy matrix game and find the value of game. General rules for finding the fuzzy game
using hexagonal fuzzy number in following manner.
4.1 Rules For Solution of all 2x2 Fuzzy Matrix Game
Consider the general 2x2 fuzzy matrix game using hexagonal fuzzy number
A= (C:lhn C:lmz)
Ap21  Qp22

To solve this game we proceed as follows

(i)  Test for a fuzzy saddle point.

(ii) If there is no fuzzy saddle point, solve by finding equalizingstrategies.

The optimum mixed strategies for Player A=(p, Pr2) and for Player B =(§,1, Gn2) Where,

~ Gh22—0h12 ~ ~
= — — - — . = 1 _
Pr1 (@r11+Gn22)—(An12+an21) Ph2 Pr1
~ Apo2—0p21 Lo~ ~
dn1 5 G2 =1—Qqny

(Gn11+@p22)—(@n12+8n21)

The value of fuzzy game,

7 = Ap11-Gp2z — Qpiz-Ap21
h = 7= po = -
(Gp11 + Gpaz) — (@p1z + Apo1)

Example 4.1.
Consider the following fuzzy game problem with pay-off matrix as hexagonal fuzzy number. Let us
to solve it by 2x2 fuzzy game method.
N (-10,1,2,46) (-1,018,10,12)

- ((—1,1,4,5,6,9) (-2, —1,0,1,2,6))
Then,forAis
Rowmin= (-1,0,1,2,4,6),(-2,-1,0,1,2,6)
Column max=(-1,1,4,5,6,9),(-1,0,1,8,10,12)

Up = Vi{Aj(@nij)} =(-1,0,1,2,4,6)

o= [\t\/ @} = 114569
j i

(i,e) Vi{Aj(@nij)} #= A{Vi(@nij)}

~ There is no fuzzy saddle point. To find the optimum mixed strategy by calculating the above
method.

Strategy of A=(Pp1, Pr2)

Strategy of B=(Gp1, Gn2)
Now,

(@n11 + Gpa2) — (@piz + Gpo1) = (—24,-17,-12,2,5,14)
5 QAp22 — Api12
Ph1 (@n11 + Gpa2) — (@p1z + Gn1)
. (=2,-1,0,1,2,6) — (—-1,0,1,8,10,12)
Ph1 = (—24,—17,-12,2,5,14)
) 7 -1 4117
m=(5 39553
Prz =1 —Pn1

T (—7 —104 11 7)
phZ_ 6)61161616
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4 -5 -1 4 13
pe= (555155
Now,
- A2z — Gn21
= (@n11 + Apa2) — (@piz + A1)
(-2,-1,0,1,2,6) — (—1,1,4,5,6,9)

I = (—24,—17,-12,2,5,14)
~ _(7—135211)
1 =\% 66’5’6’ 6
Grz =1—qm

3 7-135711
-5 )

nz = 66666 6

N _(5—113713
42 =\ 6’6’6’6’ 6

Strategy of A= ((

6
7 -1 3 7 11 -5 -11 3 7 13
Strategy of B= (——————) (— === )
gy 6'6,6,6,6,6 ) 6’6,6,6,6,6

~ Ap11-Gnzz — Apa2-Apot

 (@pyy + Gngz) — (@pag + @nz1)
(-1,01,2,46).(~2,-1,0,1,2,6) — (-1,0,1,8,10,12). (~1,1,4,5,6,9)

(—24,—17,-12,2,5,14)

wu w|.[;\_/
I
|

h= (335550

=~ The value of the fuzzy game V), = (?5,?2,;3?1,%0,%9).
5.Matrix Oddment Method For nXn FuzzyGames

In this section, we discuss the matrix oddment method for nxn fuzzy games using the hexagonal
fuzzy number.

5.1 General Rules For Matrix Oddment Method For nXn FuzzyGames

Step 1: Let A = (Gpij)be n X n pay-off matrix. Obtain a new matrix C, whose first column is
obtained from A by subtracting 2™ column from 1%, second column is obtained by subtracting A's
3 column from 2" and so on till the last column of A is taken care of. Thus € isan x (n — 1)
matrix.

Step 2: Obtain a new matrix R, from A4,by subtracting its successive row from the proceeding ones,
in exactly the same manner as was done for columns in step 1. Thus R is a (n — 1) X n matrix.

Step 3: Determine the magnitude of oddments corresponding to i" row of A is defined as the
determinant |fi| where C; is obtain from € by deleting i row. Similarly oddment corresponding j™
column of A=|ﬁj|, defined as determinant where }?j is obtained from R by deleting its j* column.
Step 4: Write the magnitude of oddments (after ignoring negative sign, if any) against their
respective rows and columns.

Step 5: Check whether the sum of the row oddments (S.R.0) is equal to the sum of the column
oddments (S.C.0O) using in the ranking function of Hexagonal fuzzy number. If choose any one of the
value of (S.R.0) or (S.C.0). If so, the oddments expressed as fraction of the grand total yields the
optimum strategies. If not, the method fails.

Step 6: Calculate the expressed value of the fuzzy game corresponding to the optimum mixed
strategy determined above for the row player (against any move of the column player)

Example:5.1
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Consider the following game problem with pay-off matrix as hexagonal fuzzy numbers. Solve it by
oddment method.

(-6,—-2,—-1,0,1,2) (-1,0,1,2,4,6) (-2,-1,0,1,2,6)
A=| (-2,-1,0,1,2,6) (-6,—4,—2,—1,0,1) (-1,0,1,2,4,6)
(-1,0,1,3,6,9) (1,2,3,5,6,7) (-9,—-6,-3,-1,0,1)

Then, for 4 is
Row min= ((—6,—2,-1,0,1,2), (—6,—4,-2,-1,0,1),(—9,—-6,—3,—-1,0,1))
Column max=((—1,0,1,3,6,9), (1,2,3,5,6,7),(—1,0,1,2,4,6))

o= \/1/\ @) = (6,-2.-1012)
U |

v = \f\/ @i} = 101246
j i

(i,e) Vi{A;j(@nij)} # Aj{Vi(@nij)}, It has no saddle point.
To find the optimum strategy by calculating the above method.

Step 1:
A new matrix C, due to the successive subtraction of columns for a matrix A and we get,
(-3,-1,1,3,6,12) (=8,—-5,-2,0,2,7)
¢=|(12,-6,-3,-1,1,3) (-2,0,2,4,8,12)
(—8,—4,0,4,6,8) (—=16,—-12,-8,—4,-2,0)
Step 2:

A new matrix R, by the same procedure in step 1 and we get,
A= ((—4,—2,0,2,4,12) (—-12,-8,—4,-2,0,2) (=7,-2,0,2,5,8) )
(-7,-2,0,3,7,11) (0,2,4,7,10,13) (=15,-10,-5,-2,0,2)
Step 3:
To determine |C;| values,
|C;| = (-53,-31,-9,21,58,116).
|G| = —(—29,-13,3,21,46,92).
|Cs| = (—24,-10,1,11,25,51).
Step 4:
To determine |R;| values,
|1?1| = (—23,-10,3,16,38,60).
|R;| = —(—27,-12,0,13,27,71).
|R3| = (-52,-20,0,24,52,116).
Step 5:
To check the sum of the row oddments (S.R.0) is equal to sum of column oddments (S.C.0) by using
ranking function as follows.

(-6,-2,-1,0,1,2)  (=1,0,1,2,4,6) (-2,-1,0,1,2,6)
(-2,-1,0,1,2,6) (—6,—4,-2,-1,0,1)  (—1,0,1,2,4,6)
(-1,0,1,3,6,9) (1,2,3,5,6,7) (-9,—6,—-3,—1,0,1)

Row

Oddments=((—53,—31,—-9,21,58,116), (—29,—13,3,21,46,92),(—24,—-10,1,11, 25,51)).
Column

Oddments:((—23, —-10,3,16,38,60),(—27,—12,0,13,27,71), (—52, —20,0,24,52,116)).
Sum of Row oddments (S.R.0)=(-106,-54,-5,53,129,259)
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Sum of Column oddments (S.C.0)=(-102,-42,3,53,,117,247)

To find the (S.R.0) and (S.C.0) are equal by using ranking function,

(i,e).,R(S.R.0)=R (5.C.0)=46.

Here, we choose any of the values of (S.R.0) or (S.C.0O) to find the values of fuzzy game.

Step 6:
The optimum strategies, to choose the value of S.R.O then,
PIayerA=( (-53,-31,-9,21,58,116) ) (-29,-13,3,21,46,92) ' (-24,-10,1,11,25,51) )
(-106,-54,-5,53,129,259)’ (~106,—54,—5,53,129,259) ’ (—106,—54,—5,53,129,259)
(-23,-10,3,16,38,60) (-27,-12,0,13,27,71) (=52,-20,0,24,52,116) )
(-102,-42,3,53,117,247) " (-102,—42,3,53,,117,247) ’ (—102,-42,3,53,117,247) /"
7 - (-53,—-31,—9,21,58,116)
"~ (=106,—54,—5,53,129,259)
(—29,-13,3,21,46,92)
(—106,—54,-5,53,129,259)
(—24,-10,1,11,25,51)
(—=106,—54,—-5,53,129,259)
_ (—217 -101 —-15 63 71 149)

Player B:(

(_61 _2! _1! Ol 1I 2) +

(=2,-1,0,1,2,6) +

(-1,0,1,3,6,9)

46 ' 46 ' 46 '46’ 46’ 46

—-217 -101 -15 63 71 149)

~ The value of the fuzzy game Vh = (—,—,—,—,—,—
46 ' 46 ' 46 '46’46° 46
Remark 5.2

If we choose the value of S.C.O and proceed to follow as step 6 to find the value of fuzzy game.If
the value of the fuzzy game is same in both the S.R.0 and S.C.O to defuzzify the number into crisp
number.

6. Dominance Principle

In this section, we introduce the method of dominance principle using Hexagonal fuzzy number to
find the value of fuzzy game obtain by the rules as follows and the example to justify.

6.1 General Rules For Dominance

Arow are lessthan or equal to the corresponding elements of any

hy

Step 1: If all the elements of the it

h thiow is dominated by the t

Step 2: If all the elements of the jthcolumn are greaterthan or equal to the corresponding elements

kthcolumn thenjthcolumn is dominated by the kth

other row say Mrow then i ow.

of any other column say column.

Step 3: Dominated columns or rows may be deleted to reduce the size of the pay-off matrix as
optimal strategies will remain unaffected.

Step 4: A given strategy can also said to be dominated if it is inferior to an average of two or more
than pure strategies. More generally if some convex linear combination of some rows dominates

throw will deleted. Similar arguments follow and columns.

the ithrow, then i
Step 5: Thus the given matrix can be reduced to a simple matrix for which the fuzzy game value can
be evaluated.
Example 6.1.
Consider the following fuzzy game problem with pay-off matrix as hexagonal fuzzy number. Let us

solve it by dominance method.
(-1,0,1,3,6,9) (-1,0,1,2,4,6) (-1,0,1,6,8,10) (-1,0,1,8,10,12)
A=(-1,0,110,12,14) (-1,0,1,14,16,18) (-1,0,1,8,10,12) (-1,0,1,12,14,16)
(-1,0,1,2,4,6) (-1,0,1,3,6,9) (-1,0,1,14,16,18) (-1,0,1,16,18,20)
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Then, for 4 is
Rowmin=((—1,0,1,2,4,6),(—1,0,1,8,10,12),(—1,0,1,2,4,6))
Column max=((—-1,0,1,10,12,14), (-1,0,1,14,16,18), (—1,0,1,14,16,18), (—1,0,1,16,18,20))

vh_\/{/\(am,)}_( 6,—2,—1,0,1,2)
/\{\/(ahu)}—( 1,01,2,4,6)

(i,e) 7p, # vy, , It has no saddle point.
To find the optimum strategy by calculating the above method as dominance principle.
Here, Row | is dominated by Row I, so we omit Row | and we get,

(-1,0,1,10,12,14) (-1,0,1,14,16,18) (-1,0,1,8,10,12) (-1,0,1,12,14,16)
(-1,0,1,2,4,6) (-1,0,1,3,6,9) (-1,0,1,14,16,18) (-1,0,1,16,18, 20)}
Now, column Il is dominated by column |, so we omit column Il and we get,
(-1,0,1,10,12,14,) (-1,0,1,8,10,12) (-1,0,1,12,14,16)
(-1,0,1,2,4,6) (-1,0,1,14,16,18) (-1,0,1,16,18, ZO)J
Column IV is dominated by column lll, so we omit column IV,
(-1,0,1,10,12,14) (-1,0,1,8,10,12)
( (-1,0,1,2,4,6) (—1,0,1,14,16,18)]
Rowmin=((—1,0,1,8,10,12),(—1,0,1,2,4,6))
Column max=((—1,0,1,10,12,14), (—-1,0,1,14,16,18))

5, = \/{ /\(ahi,-)} — (~1,0,1,8,10,12)
i Jj
vy = /\{\/(ahij)} — (~1,01,10,12,14)
j i

(i,e) 7p, # vy, It has no saddle point.

To find the optimum strategy and value of fuzzy game,
Here dp.1 = (—1,0,1,10,12,14) ; dp1» = (—1,0,1,8,10,12)
dpz1 = (=1,0,1,2,4,6) ; @pyp = (—1,0,1,14,16,18)

Now,
(@11 + @nzz) — (@12 + Gpz1) = (—20,—14,-8,22,28,34)
ﬁ — a’hZZ - dhlz
m (Gp11 + Gpoz) — (Gp1z + Apo1)
_(~1,0,1,14,16,18) — (~1,0,1,8,10,12)
Pra = (—20,—14, —8,22,28,34)
o (—13 ~10 -7 13 16 19)
Pri=\" "7 Ty
Prhz =1—Pm
o (—13 —10 -7 13 16 19)
Phz = 7 7 777
o (—12 —9 —6 14 17 20)
P2 =\— T
Now,
~ a’hZZ - ahZI
dh1 =

(Gp11 + Anz2) — (@p1z + Gpa1)
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Gn2 = (—

Strategy ofA=(O, (—— el el S S

_ (-7 -4 -1 13 16 19)

_ (-1,01,1416,18) — (-1,0,1,2,4,6)
1= """0220,-14,-8,22,28,34)

Gnz =1 —Qn1
-7 —4 -1 13 16 19

-12 -9 -6 8 11 14)
7’7777 )

)

7

-13 -10 -7 13 16 19) (—12 -9 —6 14 17 20)
7 7’7’7’7’ 7)'’\ 7’77’77’ 7

7 7 7’77777

StrategyofB=(<—_7,—_4,—_1,£,1_6,1_9),0, (—_12,—_9,—_6 8 11 ﬂ),o)

7. = Ap11-Apr22 — Ap12- Ap21
h — ~ ~ ~ ~
(@n11 + Gnaz) — (@paz + An21)

 (-1,0,1,10,12,14).(~1,0,1,14,16,18) — (-1,0,1,8,10,12). (—1,0,1,2,4,6)

(—20,—14,—8,22,28,34)

7. = (—32 —20 -8 78 96 114)
h — 7;.71717'7;7'

~ —32 —20 -8 78 96 114
=~ The value of the fuzzy game 1/}, = (7,7,7,7,7,7)

7.CONCLUSION

In this paper, we have used Hexagonal fuzzy number as elements of pay-off matrix. Here

pay-off is consider as imprecise number instead of crisp numbers which takes care of the

uncertaintyandvaguenessinherentinsuchproblem.Wediscusssolutionoffuzzygamesin various

methods to justify with proper examples and obtained the optimum solutions by the proposed

rules. This work can be extended to some additional methods like graphical method and linear

programming method to find the optimum values in game problems under the domain of fuzzy

environment.
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