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Intro


A set, using the definition presented by classical set theory, is an unordered collection of objects.  Each object in the set has a degree of membership from the set {0, 1}; 0 if the object is not in the set, 1 if the object is in the set.  However, using fuzzy set theory, we can assign a degree of membership in the interval [0, 1] to each object in a group.  The advantage of this latter method is that it allows us to express the properties of each object linguistically in a realistic way.  

For example, if A is a fuzzy set of “fast” objects, and x and y are objects in A, if A(x) = 0.9, we might say “x is very fast.” On the other hand, if A(y) = 0.3, we might say “y is fairly slow.”  The question presented by this project, therefore, is this: how can we use these resulting linguistic expressions to model object behavior in a simulated environment?  And, more importantly, what benefits do we gain using this method?
Process


The above example is the one I have focused on for the project.  There are two groups of objects: red and blue.  The maximum speed of each object is determined by a linguistic expression (input to a text file).  The process is, in a sense, fuzzy sets in reverse.  
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The above graph compares maps object speed to a degree of membership in the fuzzy set A, a set of “fast” objects.  An object with speed 7 has a degree of membership in A of about 0.1, while an object with speed 20 has degree of membership of 0.9.  We can assign linguistic expressions to describe these objects as “very slow” and “very fast.”

Completing the steps in reverse allows us to map a linguistic expression to a speed.  The first step is determining what expressions are to be used.  We must then assign these expressions a degree of membership in the fuzzy set.
	Linguistic Expression
	Degree of Membership in the Set of “Fast” Objects

	“impossibly fast”
	1.0

	“very fast”
	0.9

	“moderately fast”
	0.75

	“intermediate”
	0.5

	“moderately slow”
	0.25

	“very slow”
	0.1



Of course, these selections and assignments are subjective.  We can add as many or as few expressions as we wish.  With these values assigned, the process of converting a linguistic expression to a speed is as simple of inverting our previous graph!
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Using this graph, we can effectively map an English phrase to a speed.  While I have focused on object speed for the sake of simplicity, any behavior that can be described linguistically and numerically can be modeled in this way.

Conclusion


Using the tools that fuzzy set theory provides allows for easy translation between the language of English and the language of math – a pretty impressive feat!  The bigger question, however, is how useful is this technique?  Potential applications include scripting languages, or any tool that uses user-defined variables for object behavior. 















