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Abstract

The purpose of this article is to point out that the defuzzification by the median rule is not the same as by the classical centroid for the trapezoid or the triangular fuzzy number unless the trapezoid or the triangular is isosceles. If we defuzzify to solve the problem by the median then the computing errors will be out of our tolerance
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1.  Introduction

Chen [1] defuzzified the trapezoid or triangular fuzzy numbers by the median rule to treat some problems, e.g., applied the mean rule to find the minimization of the total cost for the inventory with backorder, to evaluate the rate of aggregative risk in software development. But, we can show that the median of the trapezoid or triangular fuzzy number is not the centroid unless it's the isosceles as shown in Section 3. 

2.  Fuzzy set theory

The fuzzy set theory was introduced by Zadeh [5] to deal with problems in which a source of vagueness is present. It has been considered as a modeling language to approximate situations in which fuzzy phenomena and criteria exist. In a universe of discourse X, a fuzzy subset A of X is a set defined by a membership function fA(x) representing a mapping which maps each element x in X to a real number in the closed interval [0, 1]. Here, the value of fA(x) for the fuzzy set A is called the membership value or the grade of the membership of x in X. The membership value represents the degree of x belonging to the fuzzy set A. The greater fA(x) the stronger the grade of membership for x in A. 

The linguistic value could be used for approximate reasoning within the framework of fuzzy set theory [6] to handle effectively the ambiguity involved in the data evaluation and the vague property of linguistic expression, and normal trapezoid or triangular fuzzy numbers were used to characterize the fuzzy values of quantitative data and linguistic terms used in approximate reasoning.

Fuzzy numbers are fuzzy sets with special consideration for easy calculations. We can define operations of fuzzy numbers using the extension principle [4]. 

Definition 1 [5] Fuzzy number. If a fuzzy set A on the universe R of real numbers satisfies the following conditions, we call it a fuzzy number.

i.  A is a convex fuzzy set;

ii.  there is only one x0 that satisfies fA(x0)=1; and

iii. fA(x) is continuous in an interval.

Based on the extension principle, we can derive the arithmetic of fuzzy numbers as shown in [2-4, 7]. 

Definition 2 Trapezoid Fuzzy Number: Let 
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 Definition 3 Triangular Fuzzy Number: Let 
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, a<b<c, be a fuzzy set on 
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. It is called a triangular fuzzy number, if its membership function is
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Obviously, we can treat the triangular fuzzy number
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as the trapezoid (a, b, b, c).

3. Defuzzification

The underlying reason is that one cannot compare fuzzy numbers directly. Although many authors proposed their favorite methods, there is no universal consensus. Each method includes computing a crisp value, to be used for comparison. It means that fuzzy numbers must be first mapped to real values, which can be then compared for magnitude. This assignment of a real value to a fuzzy number is called defuzzification. It can take many forms, but the most standard defuzzification is through computing the centroid. This is defined, effectively, as the center of gravity of the curve describing a given fuzzy quantity. Because of this definition, its computation requires integration of the membership functions.


Chen [1] defuzzified the trapezoid (or triangular) fuzzy numbers by the median to evaluate the rate of risk. But, we can show that "the median is not always the centroid" as follows:

Proposition 1: For the trapezoid fuzzy number 
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, by the bisection of area, the median 
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Remark 1: For the triangular 
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, we can use the formula (3) treating it as the trapezoid (a, b, b, c). We have that the median of 
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Proposition 2: The centroid of the trapezoid fuzzy number 
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Remark 2: By the definition of the centroid of the triangular 
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, we obtain that the centroid of 
[image: image17.wmf]B

~

 is 
[image: image18.wmf]3

~

c

b

a

C

B

+

+

=

.

Remark 3: For the triangular 
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, we can use the formula (4) treating it as a trapezoid (a, b, b, c). We get the centroid of 
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Proposition 3: The median (
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Remark 4: The median (
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 equals to the centroid (
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4. Conclusion 

Chen [1] proposed that the defuzzification of the triangular fuzzy numbers 
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by the bisection of the trapezoid (a, b, b, c) is 
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. But, from Proposition 3 and Remark 4, we know that if we defuzzify to solve the problem by the median then the computing results will be out of our tolerance unless the trapezoid or the triangular fuzzy number is isosceles.
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