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Abstract 

     This paper is devoted to the discussions of application of 
intutionistic fuzzy soft set to Game theory.  The proposed model of 
game is called as intuitionistic fuzzy soft game since it is based on 
intuitionistic fuzzy soft set theory. We concentrate on discussing a 
class of two person zero-sum games with intutionistic fuzzy soft 
payoffs. The proposed scheme is illustrated by an example. 
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1  .    Introduction 

The concept of modern Game theory was introduced by John Von Neumann 

and Oskar Morgenstern in 1944, who described the word ‘Game’ for the first time 

by systematically specifying the rules of the game, the move of players,  

information they possess during their moves and the outcome for each player at 

the end of the game. In 1999, Molodtsov[7] introduced soft set theory having 

parameterization tools for dealing with uncertainties. P.K.Maji and his coauthor 

[6] introduced the notion of intuitionistic fuzzy soft set which is based on a 

combination of the intuitionistic fuzzy sets and soft set models and they studied 

the properties of intuitionistic fuzzy soft set. Intutionistic fuzzy soft set theory 

may be more applicable in uncertainty and imprecision. In this work, we use the 

notion of fuzzy soft games given by Cagman and Deli [4] to define intuitionistic 

fuzzy soft game for dealing with uncertainties that is based on both intuitionistic 

soft sets and fuzzy sets.  
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2      Preliminaries 
2.1  Fuzzy set [10] 

Let X be a non-empty set. A fuzzy set A drawn from X is defined as                              

A=  where  is the membership function of the fuzzy 

set A. 

2.2  Intuitionistic fuzzy set[1] 

Let X be a non-empty set. An Intuitionistic fuzzy set A in X is an object having the form 

A=  where  is the degree of 

membership and degree of non-membership of the element  to the set A. 

Furthermore, we have  called the intuitionistic fuzzy set 

index (or) hesitation margin of x in A.  is the degree of indetermacy of   to 

Intuitionistic Fuzzy set and [0,1]. 

2.3  Definition  

Let A X be Intuitionistic Fuzzy set, then 

1.  is called the degree of indetermacy of the element 

 . 

2.     is called the degree of favor of . 

3.    is called the degree of against of . 

2.4   Soft set [7] 

Suppose that U is an initial universe set and E is a set of parameters, Let P(U) 

denotes the power set of U. A Pair (F,E) is called a soft set over U where     F is a 

mapping given by F:E→P(U). A soft set (F,E) on the universe U is defined by the 

set of order pairs (F,E)=  where F:E→P(U) s.t. 

F(e)= . 

2.5  Fuzzy Soft Set [5] 

Let U be an initial Universe, E be the set of all parameters and A⊆E. A Pair (F,A) 

is called a fuzzy soft set over U where F:A→ (U) is a mapping from A into 

(U) where (U) denotes the collection of all subsets of U.  

2.6  Intuitionistic fuzzy Soft set [6] 

Consider U and E as an initial universe and set of parameters respectively, let F 

denotes the set of all intuitionistic fuzzy sets of U and A⊆E. A pair (F,A)is an 

intuitionistic fuzzy soft set over U, where F is a mapping given by F:A→FU. For 

any parameter , F(e) is an intuitionistic fuzzy subsets of U and can be 
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3                                                                             Intuitionistic Fuzzy Soft Game 

written as intuitionistic fuzzy sets, F(e)= {x, (x), (x): } 

where  denotes the degree of membership and non-membership respectively. 

3.Two Person Fuzzy Soft Game (TFSG) [4] 

In this section, we describe two person fuzzy soft games with fuzzy soft payoffs. 

In soft games, the strategy sets and the soft payoffs are crisp. But in fuzzy soft 

game, while the strategy sets are crisp, the fuzzy soft payoffs are fuzzy subsets of 

U. 

3.1 Definition 

Let E be a set of strategies and X,Y⊆E. A choice of behavior in a fuzzy soft game 

is called an action. The elements of X Y are called action pairs. i.e X Y is the 

set of available actions. 

3.2 Definition 

Let U be a set of alternatives, F(U) be all fuzzy sets over U, E be a set of 

strategies, X,Y⊆E. Then, a set valued function is called a 

fuzzy soft payoff function. For each  X Y, the value  is called 

a fuzzy soft payoff. 

3.3 Definition 

Let X and Y be a set of strategies of player 1 and 2, respectively, U be a set of 

alternatives and  be a fuzzy soft payoff function for 

player k, (k=1,2). Then, for each player K, a two person fuzzy soft game is 

defined by a fuzzy soft set over U as 

                           =  

If X={ x1, x2,…. xn} and Y={ y1, y2,… yn}, then the fuzzy payoffs of    can 

be arranged in the form of the m n matrix shown in table. 

              

 

 

 

 y1 y2 … yn 

x1   (x1,y1)  (x1,y2) …   (x1,yn) 

x2   (x2,y1)  (x2,y2) …   (x2,yn) 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

xn (xm,y1) (xm,y2) .   (xm,yn) 
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4 . Two Person Intuitionistic Fuzzy Soft Game  
In this section, we construct intutionistic fuzzy soft game ( IFS game) with Intuitionistic 

fuzzy soft payoffs. We find the degree of indetermacy of pay offs, the degree of favor of 

pay-offs and the degree of against of pay offs belonging to the IFS game and make it a 

fuzzy soft game. We use the notion of fuzzy soft games given by Cagman and Deli 

[4] to solve the IFS game. 

4.1 Definition 

Let X and Y be a set of strategies of player 1 and 2 respectively, U be a set of 

alternatives and  , be a 

membership and non-membership function of fuzzy Intuitionistic soft payoff 

function for player k, (k=1,2). Then, for each player k, a two person Intuitionistic  

fuzzy soft game is defined by a Intuitionistic fuzzy soft set over U as 

=  

At a certain time player 1 chooses a strategy xi X, simultaneously Player 2 

chooses a strategy yj Y. 

If X={  x1 , x2,…. xn} and Y={y1, y2,… yn}, then the fuzzy payoffs of    can 

be arranged in the form of the m n matrix shown in table.   

 

 

 

 

 

 

 

 

Table:2 

 corresponding to each  is calculated using 

the degree of favor of element belongs to  . 

----  (1) 

                  y1 …               yn 

x1   …   

x2  
… 

 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

xn  
… 
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5                                                                             Intuitionistic Fuzzy Soft Game 

Or calculated using the degree of against of element belongs to given by  

 ----   (2) 

where  

4.2. Fuzzy Soft Saddle point 

Let   be a fuzzy soft payoff function of a two person 

intuitionistic fuzzy soft game .Then  is calculated for each (   

using (1) or (2) and   is called a fuzzy soft saddle point value, if the 

following properties hold.  

                      

                     

and  is called a fuzzy soft saddle point in the two person intuitionistic fuzzy 

soft game. 

1. Numerical Example 

     Let U={u1, u2, u3, u4, u5} be a set of alternatives, X={x1,x2}, Y={y1,y2} be 

strategies player I and II respectively. Then, two person intuitionistic fuzzy soft 

game of player I is given as follows: 

 

Player II 

  

Table:3 

Solution: 

Find the degree of indermacy of each payoff using 

  and find the degree of favor of the 

P
la

ye
r 

I 

                      y1                           y2 

x1 {(0.5,0.3)/ u1,(0. 4,0.2)/u3}   {(0.3,0.1)/u2,(0.5,0.3

)/u3, (0.5,0.1)/u5}   

x2 {(0.3,0.1)/u2,(0.4,0.2)/u3,(0.5,0.1)/u5}   {(0.4,0.2)/ 

u3,(0.2,0.1)/u4}   
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payoff elements using    . The 

resulting payoff s are given in the following table  

                                                         Player II 

Table:4 

  

    

   

      

Since the intersection of first row and union of first column is equal. 

The Fuzzy soft saddle point is (x1,y1) and the value of the game is {(0.6)/ 

u1,(0.56)/u3}   

Therefore, Intuitionistic Fuzzy soft saddle point is (0.5, 0.3)/ u1,(0.5,0.2)/u3} using 

the degree of favor of pay off element belongs to  . 

For the above problem we can also consider the degree of against of pay offs 

belong to      

 

 

 

 

 

Table:5 

 

  

P
la

y
er

 I
 

                      y1                           y2 

x1 {(0.6)/ u1,(0.56/u3}   {(0.48)/ u2,(0.6)/u3,(0.7)/u5}   

x2 {(0.48)/u2,(0.56)/u3,(0.7)/u5}   {(0.56)/ u3,(0.34)/u4}   

 Player II 
y1 y2 

Player I 

 

x1 {(0.9)/ u1,(1)/u3}   {(0.7)/ u2,(0.9)/u3,(0.5)/u5}   

x2 {(0.7)/u2,(1)/u3,(0.5)/u5}   {(1)/ u3,(0.8)/u4}   
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Since the intersection of second row and union of second column is equal. The 

Fuzzy soft saddle point is (x2,y2) and the value of the game is {(0.7)/ 

u2,(0.9)/u3,(0.5)/u5} Therefore, Intuitionistic Fuzzy soft saddle point is    {(0.3,0.1)/ 

u2,(0.5,0.3)/u3,(0.5,0.1)/u5} using the degree of against of pay off element belongs 

to  . 

5. Conclusion 

In this paper, two person intuitionistic fuzzy soft game is introduced. Using the 

function defining the degree of favor of element belonging to the set and also 

using the function defining the degree of against of element belonging to the set, 

the intuitionistic fuzzy soft pay offs are converted to fuzzy soft pay offs and are 

solved using the notion of fuzzy soft games given by Cagman and Deli [4]. A 

numerical example is given to illustrate the proposed model.  
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