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Abstract 

Game Theory has an important role in decision issues such as economy and management. Selecting effective 

strategies in decisions is the base for being successful in the games. The player formulates his decisions using 

uncertain information in hand. fuzzy logic is use for determining the profit rate because of un-certainty in real cases. 

For affecting the rate of risk of people on game decisions, it can decrease or increase the risk with different levels of 

α. 

α-cut method use for the ranking fuzzy numbers . They are not able to determination of the risk amount which the 

decision makers have in mind and involve their opinions about the risks with more flexibility and ease in the 

decisions. This review paper will consider about α cuts in fuzzy set for decision making of zero sum gaming. 

  

keywords:  EBL, TrFNs, NPC,  α-CUTS, PNE,ANN,GA 

  

1. Introduction 

Game Theory has an important role in decision issues such as economy and management. Selecting effective 

strategies in decisions is the base for being successful in the games. The player formulates his decisions using 

uncertain information in hand. fuzzy logic is use for determining the profit rate because of un-certainty in real cases. 

Artificial Intelligence 
 

Artificial Intelligence is a part of Science which help machine to find solution of complex problem in a  human-like 

fashions. Fuzzy logic is an important part of artificial intelligence. It generally include characteristics from human 

intelligence, and include it as an algorithm in a computer friendly manner. It is important link with other field such 

as Mathematics, Psychology, Biology, Cognition ,and  Philosophy, among many other. Our ability to combine 
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knowledge from all these fields will ultimately benefit our progress in creating an intelligent artificial being. It 

contain 3 main parts:- 

• Fuzzy Systems 

• Artificial Neural Network (ANN) 

• Genetic Algorithms (GA) 

 

Fuzzy logic 

Fuzzy logic is a super set of traditional Boolean  that have extended to handle the idea of partial truth between 

completely true and completely false. They allow us to express knowledge in vague linguistic term. it has been 

imposed to several application such as feature detection, clustering, classification, and control theory. it provide 

approximation way for dealing with information that is approximate. Such information does not have well-defined 

boundary. 

Human can successfully deal with the information with imprecision and vague boundaries. it provides mathematical 

tool to deal with imprecise information in the manner similar to human. While defining AI for computer game it 

could be better if the linguistic term is defined in a fashion same as human. Expert knowledge can be easy to 

transform into a machine language. that is understandable by machine. For ex, consider a speed of a vehicle, it can 

be fast, medium, or slow. Suppose if the universe or range of discourse of the vehicle is between 0 to 120 mph, then 

set for the speed of vehicle can be define using set such as: 

fast = {81,82……120} 

Medium={41,42....80} 

Slow ={0, 1, 2, …, 40} 

Crisp set- Crisp sets is the sets that we have used mostly in our life. In a crisp set, an element either can be a 

member of set or not. One way of graphical representing these crisp set is by consider membership of an element as 

1 if an element belongs to a sets of 0 otherwise. 

 

                1.0           slow      medium       fast 

 

 

 

membership 

 

              

 

0           40              80            120     speed 

Figure 1 Example of Crisp Set 
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It is obvious that speed of 90 and above can be consider as fast, and speed lower than 30 is slow. According to sets 

in Figure 1. if we consider the border someone driving at speed of 80 will be considered as driving in medium speed, 

and 81 will be consider as driving fast. Many experts might even agree with these number now. It will be 

complicated to define rules with the hard boundaries. Fuzzy set allow different elements with varying degree of 

membership, and fuzzy rule can be defined using these set for decision making. Fuzzy logic allow the translation of 

vague terms such as distance, and speed into in to system inputs and outputs.  

 

 

      1.0   slow     medium   fast 

membership 

 

 

 

                    

  

            0        40           80         120      speed 

 Figure 1 -  Example of Fuzzy sets 

 

2. Related Work 

In [1] this paper player formulate his decisions by using uncertain information which they have. fuzzy numbers is 

use for determine the profit rate because of un-certainty in real case. In this zero-sum 2-player game in fuzzy 

environment are investigated. In order to research the existence of Pareto Nash equilibrium strategy in fuzzy matrix 

games , it uses the idea of crisp parametric bi-matrix games. By solving these 2 parameter matrix game this reach 

Pareto Nash equilibrium in fuzzy matrix game.  For affect the rate of risks of people on games decision, it can 

increase or decrease the risk with different level of α. In this they find Pareto Nash equilibrium for fuzzy payoff 

matrix game. Also using α-cuts method for the rank fuzzy number,  they are not able to determine the risks amount 

which the decision makers have in mind and involve their opinion about the risks with more flexibility and ease in 

the decision. 

  

In [2] this author proposed a methods for construction of membership function without using α-cut. They assert that 

the standard method of α-cut fail in certain situation viz in determining square root of a fuzzy number. We would 

like to counter their argument by proving that α-cut method is generally sufficient to deal with different type of 

fuzzy arithmetic including exponentiation , taking logarithm extracting nth root. They find that  α-cuts methods are 

simpler than their proposed method.  Because there they started to mine nth root of X =[a, b, c], (a,b,c)>0 but ended 

up with performe exponentiation of the fuzzy number X.  

. 
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In [3] this paper game AI borrow many technique from the broader field of AI, from simple finite state machine to 

state-of-the-art evolutionary algorithm. In this paper they introduce the field of game AI and review the use of fuzzy 

logic in game. They address it is benefit, shortcoming and present its practical use. in this technique developer is 

required to master. Fuzzy logic carries many benefits to the modeling of intelligent game agent. Its main benefit is 

the simplicity of it is formulation, which paired with its input-output nature allows developer to integrate it into 

many game with ease, a huge benefit if we are consider the tight schedule of game developer. Even in its simplicity, 

fuzzy logic can be a powerful AI technique, especially due to the possibilities to model nonlinearity, to achieve 

complex behavior with simple rule, to be a candidate for learning and to mimic human reasoning and emotions. 

Games that introduced fuzzy logic have been for the most  part commercial successes. 

 

The purpose of  paper [4] is to develop an effective methodology for solving constrained matrix games with payoffs 

of trapezoidal fuzzy numbers (TrFNs), which are a type of two-person non-cooperative games with payoffs 

expressed by TrFNs and players’ strategies being constrained. In this methodology, it is proven that any Alfa-

constrained matrix game has an interval-type value and hereby any constrained matrix game with payoffs of TrFNs 

has a TrFN-type value. Fuzzy game theory can give a basic conceptual framework for formulating and analyzing 

antagonistic decision problems that present some source of impreciseness and uncertainty on any of its elements. 

However, because of obtaining different values or defuzzification values for players, the existing methods are not 

rational and effective from a viewpoint of logic and the concept of zero-sum games with payoffs of TrFNs.  

 

This Paper [5] describe a new approach to driving style replication in simulated car racing game. Goal of this work 

is to be able to create non-personal characters (NPC) that both run competitively and exhibit some driving style 

traits of the player being imitated. It provides a style evaluator function that can measure the style similarity between 

driving record even from different track. The usefulness of such style evaluator are verified by driving record of 

both NPCs and human player. To build NPC drivers can reproduce particular human players, in this use base driver 

AI based on a fuzzy logic controller and optimizes it is parameter using multi-objective evolution. the results of  this 

work show evidences that the created imitator NPC do possess traits of styles of the respective human players being 

modeled. Such a style evaluator can be used to measure the consistency of a particular driver's style across different 

runs or tracks. 

 

 Bayesian games [6] can handle the incomplete information about players’ types. However, in real life, the 

information could be not only incomplete but also ambiguous for lack of sufficient evidence, i.e., a player cannot 

have a probability precisely about each type of the other players. To address this issue extend the Bayesian games to 

ambiguous Bayesian Game and analyze game model. Moreover, this model can handle ambiguity-averse, 

ambiguity-seeking, and ambiguity-neutral player. In this new solution is define the ambiguous Nash equilibrium, 

and prove the existence of the solution of the game. In addition, reveal how the ambiguity degrees influence the 

outcomes of the games of this kind. In the future, it is interesting to use the idea behind our model to extend 

signaling games to ambiguous signaling games. 
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In [7] paper describe the method of learning using fuzzy logic. This strategy has been applied to learn strategic rules 

in the Games. Explanation Based learning (EBL) is use to represent the knowledge as a prediction logic. EBL 

enhance method of learning by using fuzzy logic. It is not valuable to have gradual knowledge  to learn tactical 

knowledge, but it become necessary when learning strategic knowledge which is fuzzy by nature. This method is 

supported by an example of the learning of a rule in the game . It shows how this method can be applied in typical 

domain. 

Learning method can be used to increase a large knowledge base of fuzzy rules beginning with a small set of rules. 

It create a large sets of valid , useful and general rule using only the simple definition  of the strategic goal of the 

system. This system use strategic fuzzy rules and play to an international level. This algorithm can be applied to 

other domain than the game. It is adapted a complicated domains where the important goal is better represented 

using gradual knowledge. In domain where it is impossible to compute directly if a goal is achievable because of the 

combinatorial explosion of the search. 

 

3. Problem Definition and Objective 

Basic objective of my research work is to present a new strategy to solve zero-sum two player games with fuzzy 

profits using α-cuts. By studying crisp parametric two matrix game we introduced a new method to find (weak) 

Pareto Nash equilibrium for fuzzy payoffs matrix games. Also using α-cut method for the ranking fuzzy numbers, 

previously players have been made decision using crisp set in which the player had to make decision according to 

the opponent step . Their strategy dependent on second  player. 

In this we are trying to accomplished the determination of the risk amount which the decision makers have in mind 

and we could involve their opinions about the risks with more flexibility and ease in the decisions. Moreover, we 

could obtain an efficient degree of security with a certain amount of risk and have control on the risk amount. Using 

Pareto optimization strategy, we tried to find Nash equilibrium point of the game by the help of tree representation 

for fuzzy game and min-max Algorithm. 

  

4. Proposed Design 

α Cuts use in Fuzzy sets  

α Cuts is use to improve decision making process. Fuzzy set is use for determine α value using different functions 

like mean, Centroid , variance. After find α-value we will cluster the all α value in Fuzzy sets. That all value will 

need to improve the decision making process. The player will use  α value as a threshold value. player will take 

higher or  lower values for decision. 

Knowledge base  

Knowledge base is use to store the rule and information for future process. Explanation Based learning uses a 

representation of knowledge mainly based on the predicate logic. My goal is to extend this method of learning to 

systems using fuzzy logic. It is not useful to have gradual knowledge in order to learn tactical knowledge, but it 

become necessary when learning strategic knowledge which is fuzzy by nature. Representing gradual knowledge is 



                                        IJRIT International Journal of Research in Information Technology, Volume 3, Issue 4, April 2015, Pg. 94-103 

 

Lata Singhal, IJRIT-99 

 

become necessary on a strategic point of view. Fuzzy logic used in Chess for made. In this purpose is to create 

automatically large fuzzy knowledge bases of rules. 

The high number of possible steps make it impossible to forecast in a long term the consequences of the steps played 

. The ultimate goal of a players are to make live the more stone on the board. In the middle of game, most of the 

group of stones are in an uncertain state, and the evolution of this state cannot be precisely foreseen. It is important 

in such a case to have a fuzzy evaluation of their states  and of the evolution of this state when playing different 

move. 

De-Fuzzification:  

Next when knowledge base get ready slowly while the game is in progress then the de-Fuzzification process become 

stronger in decision making. In this process the alpha set produced first applied for de-fuzzification process and 

calculated for a single value which  improve decision. Usually a value if reached less than 0.5 then we do not 

perform activity and wait for another movement and otherwise take decision to create a  move in the game. 
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Figure 5.1 : Flow Chart for Battle Game using alpha Cuts 

5. Expected Outcome 

Improve efficiency in decision making process- It solve zero-sum two player games with fuzzy profits. in this 

efficiency of decision will improve using α cut approach. α-cut method use for the ranking fuzzy numbers. 

Determine Risk in decision - It could  determine  risk amount which the decision makers have in mind and we 

could involve their opinions about the risks with more flexibility and ease in the decisions. Moreover, we could 

obtain an efficient degree of security with a certain amount of risk and have control on the risk amount. 

 

Use of knowledge base  – By the use of Knowledge Base System can be bootstrap a large base of fuzzy rules 

beginning with a small set of rules. It is create a large set of useful, valid and general rule using only the simple 

Start Game 

Set player initial positions 

Reply for fighting as 

opponent starts to hit 

bombs. 

Learn position of bomb 

displaced at battle field. 

Store the learnt position 

to knowledge base. 

Create Fuzzy set [2] for 

positional parameters of 

opponent players 

Calculate alpha value for 

the set to take decision. 

Produce alpha cuts and 

thus get new Fuzzy set 

[2]. 

Apply de-fuzzification to 

alpha cuts to get final 

value. 

Is value 

>0.5? 

Wait for opponent to do 

some activity like to hit a 

bomb on battle field. 
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definition of the strategic aims of the system. Explanation Based learning uses a representation of knowledge mainly 

base on the predicate logic. It becomes necessary when learning strategic knowledge which  is fuzzy  by nature. 

 

6. Conclusion 

This  study work is to  present a new strategy to solve zero-sum two player games with fuzzy profits using α-cuts. 

Using α-cut method for the ranking fuzzy numbers, previously players have been made decision using crisp set in 

which the player had to make decision according to the opponent step . Their strategy dependent on second  player .  

In this we are trying to accomplished the determination of the risk amount which the decision makers have in mind 

and we could involve their opinions about the risks with more flexibility and ease in the decisions. Moreover, we 

could obtain an efficient degree of security with a certain amount of risk and have control on the risk amount. Using 

Pareto optimization strategy, we tried to find Nash equilibrium point of the game by the help of tree representation 

for fuzzy game and min-max Algorithm. 
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