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 In this study, the authors discuss the problems of fuzzy risk analysis based on measure 

of fuzzy numbers and instead, propose a novel ranking approach.  The fuzzy risk 

analysis approach allows decision makers to evaluate alternatives using linguistic terms 

such as very high, high, medium, low or none rather than precise numerical values, 

allows them to express their opinions independently, and also provides an algorithm to 

aggregate the assessments of all alternatives. A numerical example is investigated using 
the fuzzy risk analysis approach to illustrate its application. 
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INTRODUCTION 

 

 In statistics, measures of central tendency and measures dispersion of distribution are considered important. 

For fuzzy numbers, one of the most common and useful measures of central tendency is the mean of fuzzy 

numbers, Carlsson, Fullérand Majlender [2,3] defined the weighted lower possibilistic and upper possibilistic 

mean values, crisp possibilistic mean value, the variance and covariance of fuzzy numbers. In this paper we 

introduce the parametric interval approximation of fuzzy numbers and their applications, e.g. the measure and 

ranking of the fuzzy numbers. The main objective of this paper is to obtain such that they provide many 

applications in fuzzy sets and systems. In this work, a defuzzification as an interval approximations, the nearest 

interval approximation and measure of a fuzzy number is used. The main results of Sections 3 and 4 are new and 

interesting alternative justifications to the definitions of the parametric interval and measure value of a fuzzy 

number that introduced by Fullér and Majlender [2,3]. 

 

2.Basic Definition and Notation: 

 The basic definitions of a fuzzy number are given in [4,7,8] as follows: 

 

Definition 2.1:  

 Let 𝑋 be a universe set. A fuzzy set 𝐴 of 𝑋 is defined by a membership function 𝜇𝐴 𝑥 → [0,1], where 

𝜇𝐴 𝑥 ,∀𝑥 ∈ 𝑋, indicates the degree of 𝑥 in 𝐴. 

 

Definition 2.2: 

 A fuzzy subset 𝐴 of universe set 𝑋 is normal iff 𝑠𝑢𝑝𝑥∈𝑋  𝜇𝐴 𝑥 = 1. 

 

Definition 2.3: 

 A fuzzy set 𝐴 is a fuzzy number iff 𝐴 is normal and convex on 𝑋. 

 

Definition 2.4: 

  For fuzzy set 𝐴 Support function is defined as follows: 

𝑠𝑢𝑝𝑝 𝐴 =  𝑥 𝜇𝐴 𝑥 > 0 , 

where  𝑥 𝜇𝐴 𝑥 > 0  is closure of set  𝑥 𝜇𝐴 𝑥 > 0 . 
 A space of all fuzzy numbers will be denoted by 𝐹 , and this article recall 

that𝑐𝑜𝑟𝑒 𝐴 =  𝑥 ∈ ℛ  𝜇𝐴 𝑥 = 1 . 
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Definition 2.5: 

 Assume that the fuzzy number 𝐴 ∈ 𝐹 is represented by means of thefollowing representation: 

𝐴 =  (𝛼,𝐴𝛼)𝛼∈[0,1] .          (2.1) 

Here 

𝐴𝛼 =  𝑥:  𝜇𝐴 𝑥 ≥ 𝛼 , 
 Is the 𝛼 -level set of the fuzzy number 𝐴 . This article considers normal and convex fuzzy numbers. 

Therefore the 𝛼-level sets may be represented in the form of a segment, 

∀𝛼 ∈  0,1 : 𝐴𝛼 =  𝐿𝐴 𝛼 ,𝑅𝐴(𝛼) ⊂  −∞, +∞ ,    (2.2) 

 Here, 𝐿 ∶  0,1 → (−∞, +∞) is a monotonically non-decreasing left-continuous and 𝑅 ∶  0,1 → (−∞, +∞) 

is a monotonically non-increasing right-continuous functions. The functions𝐿(. ) and 𝑅(. ) express the left and 

right sides of a fuzzy number, respectively. In otherwords, 

𝐿 𝛼 = 𝜇↑
−1 𝛼   ,   𝑅 𝛼 = 𝜇↓

−1 𝛼 ,     (2.3) 

 where 𝐿 𝛼 = 𝜇↑
−1 𝛼  and 𝑅 𝛼 = 𝜇↓

−1 𝛼 , denote quasi-inverse functions of the increasing and decreasing 

parts of the membership functions 𝜇(𝑡), respectively. Asa result, the decomposition representation of the fuzzy 

number 𝐴, called the 𝐿 − 𝑅representation, has the following form: 

𝐴 =   𝛼,  𝐿𝐴 𝛼 ,𝑅𝐴 𝛼   .

𝛼∈[0,1]

 

Definition 2.6: 

 [1]. The following values constitute the weighted averaged representative and weighted width, respectively, 

of the fuzzy number 𝐴: 

𝐼 𝐴 =   𝑐𝐿𝐴 𝛼 +  1 − 𝑐 𝑅𝐴 𝛼  
1

0
𝑝(𝛼)𝑑𝛼,    (2.4) 

and 

𝐷 𝐴 =   𝑅𝐴 𝛼 − 𝐿𝐴 𝛼  𝑝(𝛼)𝑑𝛼
1

0
.    (2.5) 

 Here 0 ≤ 𝑐 ≤ 1  denotes an ”optimism/pessimism” coefficient in conducting operationson fuzzy 

numbers.The function 𝑝:  0,1 → [0, +∞) denotes the distribution density ofthe importance of the degrees of  

fuzziness, where 𝑝(𝛼)𝑑𝛼
1

0
= 1. In particular cases,it may be assumed that 

𝑝 𝛼 =  𝑘 + 1 𝛼𝑘 ,    𝑘 = 0,1,2,⋯ 
Definition 2.7: 

 [1].For arbitrary fuzzy numbers 𝐴 and 𝐵the quantity 

𝑑𝑝 𝐴,𝐵 =   𝐼 𝐴 − 𝐼(𝐵) 2 +  𝐷 𝐴 − 𝐷(𝐵) 2,     (2.6) 

 is called the parametric distance between the fuzzy numbers 𝐴 and 𝐵. 

 

Definition 2.8: 

 [11].An operator 𝐼: 𝐹 → ( Setofclosedintervalsinℛ)is called aninterval approximation operator if forany A 

∈ 𝐹 
 a  𝐼 𝐴 ⊆ 𝑠𝑢𝑝𝑝(𝐴), 

 b  𝑐𝑜𝑟𝑒(A) ⊆ I(A), 

 c  ∀ 휀 > 0  ∃ 𝛿 > 0  𝑆. 𝑡 𝑑  𝑢, 𝑣 < 𝛿 ⇒ 𝑑  𝐼 𝑢 , 𝐼(𝑣) < 휀, 
where  𝑑:𝐹 →  0, +∞ , is  a metric  defined in the family of all fuzzy numbers. 

 

Definition 2.9: 

 [12].An interval approximation operator satisfying in condition  c   for any 𝐴,𝐵 ∈ 𝐹is called the continuous 

interval approximation operator. 

Let us introduce some definition which this article need in the following Section. 

 

2.1. The measure of interval number: 

 The measure of interval is given first which is different from the measure of traditional interval number, 

such as the length of interval number. 

 Generally, interval number is denoted as 𝐴 𝑎1 , 𝑎2 = [𝑎1 , 𝑎2], where 𝑎1 and 𝑎2 are respectivelycalled left 

end point and right end point, 𝑎1 ≤ 𝑎2  . Particularly, if 𝑎1 = 𝑎2 ,𝐴 𝑎1, 𝑎2  denotes real number 𝑎1 . Let, 

𝐴(𝑎1 , 𝑎2) and 𝐵(𝑏1, 𝑏2) are arbitrary interval numbers, herein 𝐴 𝑎1, 𝑎2 = 𝐵(𝑏1, 𝑏2) if and only if 𝑎1 = 𝑏1 and 

𝑎2 = 𝑏2. 

 

Definition 2.10: 

 Let, 𝐴 𝑎1 , 𝑎2  is arbitrary interval number. The measure of intervalnumber 𝐴 defines as follows: 

𝑀𝐼 𝐴 = 𝑠𝑖𝑔𝑛 𝑎1 . |𝑎1 . 𝑎2|.(2.7) 
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 Note that, the geometric meaning of the measure that we defined here is monotone function of a triangle 

area which is constituted be segment 𝑙(𝑎1, 𝑎2) and two axes. Themeaning of symbol function is that we can 

compare the size between two interval numberswhen the end point of interval numbers is negative numbers. Let 

us introduce some definition which this article need in the following Section. 

 

3.Parametric interval approximation: 

 Various authors in [14,15,9] have studied the crisp approximation of fuzzy sets. They proposed a rough 

theoretic definition of that crisp approximation, called the nearest ordinary set and nearest interval 

approximation of a fuzzy set. In this Section, the authors propose another approximation called the parametric 

interval approximation. 

 Let 𝐴be an arbitrary fuzzy number and  𝐿𝐴 𝛼 ,𝑅𝐴 𝛼  be its 𝛼-cut set. This effort attempts to find a closed 

interval 𝐶𝑑𝑝 (𝐴), which is the parametric interval to 𝐴 with respectto metric 𝑑𝑝 . Since each interval with constant 

𝛼-cuts for all 𝛼 ∈ (0,1] is a fuzzynumber, hence, suppose 𝐶𝑑𝑝  𝐴 = [𝐿𝐶 ,𝑅𝐶], i.e. (𝐶𝑑𝑝  𝐴 )𝛼 =  𝐿𝐶 ,𝑅𝐶 , ∀𝛼 ∈

(0,1].So, this article has to minimize 

𝑑𝑝  𝐴,𝐶𝑑𝑝  𝐴  =   𝐼 𝐴 − 𝐼(𝐶𝑑𝑝  𝐴 ) 
2

+  𝐷 𝐴 − 𝐷(𝐶𝑑𝑝  𝐴 ) 
2

 

1

2
,     (3.8) 

with respect to 𝐿𝐶and 𝑅𝐶 , where 

𝐼  𝐶𝑑𝑝  𝐴  =   𝑐𝐿𝐶 +  1 − 𝑐 𝑅𝐶 𝑝 𝛼 𝑑𝛼  ,   𝐷  𝐶𝑑𝑝  𝐴  =   𝑅𝐶 − 𝐿𝐶 𝑝(𝛼)𝑑𝛼
1

0

1

0
. 

In order to minimize 𝑑𝑝  it suffices to minimize 

𝐷𝑝 𝐿𝐶 ,𝑅𝐶 = 𝑑𝑝
2(𝐿𝐶 ,𝑅𝐶).    (3.9) 

It is clear that, the parameters 𝐿𝐶  and 𝑅𝐶  which minimize Eq.(3.9) must satisfy  

∇𝐷𝑝 𝐿𝐶 ,𝑅𝐶 =  
𝜕𝐷𝑝

𝜕𝐿𝐶
,
𝜕𝐷𝑝

𝜕𝑅𝐶
 = 0. 

 Therefore, the following equations are utilized in this endeavor: 

 
  
 

  
 

𝜕𝐷𝑝 (𝐿𝐶 ,𝑅𝐶)

𝜕𝐿𝐶
= −2𝑐   𝑐 𝐿𝐴 𝛼 − 𝐿𝐶 +  1 − 𝑐 (𝑅𝐴 𝛼 − 𝑅𝐶) 𝑝(𝛼)𝑑𝛼

1

0

+2   𝑅𝐴 𝛼 − 𝑅𝐶 − (𝐿𝐴 𝛼 − 𝐿𝐶) 𝑝(𝛼)𝑑𝛼
1

0
= 0,

𝜕𝐷𝑝 (𝐿𝐶 ,𝑅𝐶)

𝜕𝐿𝐶
= −2(1 − 𝑐)  𝑐 𝐿𝐴 𝛼 − 𝐿𝐶 +  1 − 𝑐 (𝑅𝐴 𝛼 − 𝑅𝐶) 𝑝(𝛼)𝑑𝛼

1

0

−2   𝑅𝐴 𝛼 − 𝑅𝐶 − (𝐿𝐴 𝛼 − 𝐿𝐶) 𝑝(𝛼)𝑑𝛼
1

0
= 0.

       (3.10) 

 The parameters 𝐿𝐶  associated with the left bound and 𝑅𝐶  associated with the rightbound of the parametric 

interval can be found by using Eq. (3.10) as follows: 

 
𝐿𝐶 =  𝐿𝐴 𝛼 𝑝(𝛼)𝑑𝛼

1

0
,

𝑅𝐶 =  𝑅𝐴 𝛼 𝑝 𝛼 𝑑𝛼.
1

0

 (3.11) 

Remark 3.1.Since, 𝑑𝑒𝑡

 
 
 
 
𝜕𝐷𝑝

2
(𝐿𝐶 ,𝑅𝐶)

𝜕𝐿𝐶
2

𝜕𝐷𝑝
2

(𝐿𝐶 ,𝑅𝐶)

𝜕𝑅𝐶𝜕𝐿𝐶

𝜕𝐷𝑝
2

(𝐿𝐶 ,𝑅𝐶)

𝜕𝐿𝐶𝜕𝑅𝐶

𝜕𝐷𝑝
2

(𝐿𝐶 ,𝑅𝐶)

𝜕𝑅𝐶
2  

 
 
 

= 𝑑𝑒𝑡  
2𝑐2 2𝑐 1 − 𝑐 − 2

2𝑐 1 − 𝑐 − 2 2(1 − 𝑐)2 + 2
 = 4 > 0, and ∀𝑐 ∈

 0,1 ,
∂𝐷𝑝

2
(𝐿𝐶 ,𝑅𝐶)

∂LC
2 = 1 > 0, therefore 𝐿𝐶  and  𝑅𝐶  given by (3.11), minimize 𝑑𝑝  𝐴,𝐶𝑑𝑝  𝐴  .Therefore, the interval 

𝐶𝑑𝑝  𝐴 =   𝐿𝐴 𝛼 𝑝(𝛼)𝑑𝛼,
1

0
 𝑅𝐴 𝛼 𝑝(𝛼)𝑑𝛼

1

0
 ,            (3.12) 

 is the nearest parametric interval approximation of fuzzy number 𝐴 with respect tometric 𝑑𝑝 . 

 Remark 3.2.Whenever, in the distribution density function𝑝 𝛼 = (𝑘 + 1)𝛼𝑘 , where𝑘 = 1, 𝐶𝑑𝑝  𝐴 denotes 

the weighted interval-value possibilistic mean [1]. 

 Remark 3.3.If, in distribution density function 𝑝 𝛼 = (𝑘 + 1)𝛼𝑘 , assuming𝑘 = 0,therefore 𝐶𝑑𝑝  𝐴 is the 

expected interval  [11]. 

 However, intention of this article is to approximate a fuzzy number using a crisp interval. Thus,the authors 

have used an operator 𝐶𝑑𝑝  𝐴 :𝐹 → (𝑠𝑒𝑡 𝑜𝑓 𝑐𝑙𝑜𝑠𝑒𝑑 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙𝑠 𝑖𝑛 ℛ)which transforms fuzzy numbers into a 

family of closed intervals on the real line. 

 Theorem 1. The operator 𝐶𝑑𝑝  𝐴 :𝐹 → (𝑠𝑒𝑡 𝑜𝑓 𝑐𝑙𝑜𝑠𝑒𝑑 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙𝑠 𝑖𝑛 ℛ) is an intervalapproximation 

operator( i.e. 𝐶𝑑𝑝  𝐴 is a continuous interval approximation operator). 
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4. The preference ordering of fuzzy numbers: 

 In this Section, the authors propose a novel technique for ranking of fuzzy numbers associated with the 

parametric interval. 

 

Definition 4.1: 

 Let 𝐴  be an arbitrary fuzzy number and [𝐿𝐴 𝛼 ,𝑅𝐴(𝛼)]  be its 𝛼 -cutand 𝐶𝑑𝑝 (𝐴) = [𝐼1 , 𝐼2]  is its the 

parametric interval, where 𝐼1 =  𝐿𝐴 𝛼 𝑝(𝛼)𝑑𝛼
1

0
 and𝐼2 =  𝑅𝐴 𝛼 𝑝(𝛼)𝑑𝛼

1

0
. According to definition 2.10, the 

measure of 𝐶𝑑𝑝 (𝐴)  which is aninterval number is as 𝑀𝐼  𝐶𝑑𝑝 (𝐴) = 𝑠𝑖𝑔𝑛 𝐼1(𝛼) . |𝐼1 . 𝐼2| . We define the 

measure of fuzzy number 𝐴 as follows: 

𝑀(𝐴)  =   𝑝(𝛼)𝑀𝐼  𝐶𝑑𝑝 (𝐴) 𝑑𝛼
1

0
.         (4.13) 

 Obviously, if 𝐿 − 𝑅 fuzzy numbers become interval numbers, then 𝑀(𝐴) will be the measureof the interval 

number which can be denoted as 𝑀𝐼(𝐴). For a certain fuzzy numbers,we can obtain 𝑀(𝐴) by definite integral. 

But it is not easy to compute definite integralsometimes. For trapezoid fuzzy numbers and triangular fuzzy 

numbers, the calculationformulas for the indices are given in the paper. 

 

Proposition 4.1: 

  If 𝐴 = (𝑎, 𝑏, 𝑐,𝑑) is a trapezoidal fuzzy number, the measure 𝑀(𝐴) canbe denoted as follows: 

𝑀(𝐴) =
𝐵

2
+

2𝐶

3
+ 𝐷,(4.14) 

where,𝐵 = (𝑏 − 𝑎)(𝑐 − 𝑑), 𝐶 = 𝑑𝑏 − 2𝑎𝑑 + 𝑎𝑐 and 𝐷 = 𝑎𝑑. 

 Since ever measure can be used as a crisp approximation of a fuzzy number, therefore, the resulting value is 

used to rank the fuzzy numbers. Thus, 𝑀(𝐴) is used to rank fuzzynumbers. 

 Let 𝐴  and 𝐵 ∈ 𝐹  be two arbitrary fuzzy numbers, and 𝑀(𝐴)  and 𝑀(𝐵)  be the measuresof 𝐴  and 𝐵 , 

respectively. Define the ranking of 𝐴 and 𝐵 by 𝑀(. ) on 𝐹, i.e. 

(1) 𝑀(𝐴) = 𝑀(𝐵) if only if 𝐴 ∼ 𝐵, 

(2) 𝑀(𝐴) < 𝑀(𝐵) if only if 𝐴 ≺ 𝐵, 

(3) 𝑀(𝐴) > 𝑀(𝐵) if only if 𝐴 ≻ 𝐵. 

 Then, this article formulates the order ≽ and ≼ as 𝐴 ≽ 𝐵 if and only if 𝐴 ≻ 𝐵 or 𝐴 ∼ 𝐵,𝐴 ≼ 𝐵 if and only if 

𝐴 ≺ 𝐵 or 𝐴 ∼ 𝐵. 

 

Proposition 4.2: 

  Let 𝐴 = (𝑎1 , 𝑎2 , 𝑎3, 𝑎4) and 𝐵 = (𝑏1, 𝑏2 , 𝑏3, 𝑏4) are two 𝐿 − 𝑅 fuzzy numbers 

(1) If 𝑎1 ≤ 𝑏1, 𝑎2 ≤ 𝑏2,𝑎3 ≤ 𝑏3 and 𝑎4 ≤ 𝑏4, then 𝐴 ≼ 𝐵, 

(2) If 𝑎1 = 𝑏1,𝑎2 = 𝑏2 , 𝑎3 ≤ 𝑏3 and 𝑎4 ≤ 𝑏4, then 𝐴 ≼ 𝐵, 

(3) If 𝑎1 = 𝑏1,𝑎2 = 𝑏2,𝑎3 = 𝑏3 and 𝑎4 ≤ 𝑏4, then 𝐴 ≼ 𝐵. 

 

Proof:  

 (1) Let [𝐿𝐴 𝛼 ,𝑅𝐴(𝛼)] and [𝐿𝐵 𝛼 ,𝑅𝐵(𝛼)] are 𝛼-cuts of them. If 𝑎1 ≤ 𝑏1and𝑎2 ≤ 𝑏2 then 𝐿𝐴(𝛼) ≤ 𝐿𝐵(𝛼) 

and if 𝑎3 ≤ 𝑏3  and 𝑎4 ≤ 𝑏4 then 𝑅𝐴(𝛼) ≤ 𝑅𝐵(𝛼) . Since, 𝐴𝛼 and 𝐵𝛼  are two interval numbers, so 𝑀𝐼(𝐴𝛼) ≤
𝑀𝐼(𝐵𝛼), thus 𝑀(𝐴) ≤ 𝑀(𝐵). That is𝐴 ≼ 𝐵. 

Similarly, we can prove (2) and (3). 

 

Remark 5:  

 If 𝐴 ≾ 𝐵, then −𝐴 ≿ −𝐵. 

 Hence, this article can infer ranking order of the images of the fuzzy numbers. Throughout this Section 

the researchers assumed that k = 1. 

 

5. Numerical Examples: 

 In this Section, this study compares the proposed method with. Throughout this Section the authors 

assumed 𝑘 = 1. 

 

Example 5.1: 

 Consider the three fuzzy numbers 𝐴 = (1,2,5), 𝐵 = (0,3,4) and𝐶 = (2,2.5,3). 

 By using this new approach𝑀 𝐴 = 6.2 , 𝑀 𝐵 = 6.5  and 𝑀 𝐶 = 4.83 . Hence, the ranking order is 

𝐶 ≺ 𝐴 ≺ 𝐵 too. To compare with some ofthe other methods in (Grzegorzewski, Saneifard et al,), the reader can 

refer to Table 1. 
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Table 1: Comparative results of Example (5.1). 

Fuzzy 

number 

New approach Sign Distance 

with p=1 

Sign Distance 

with p=2 

Distance 

Minimization 

Chu and Tsao 

A 6.2 3 2.16 2.50 0.74 

B 6.5 3 2.70 2.50 0.74 

C 4.8 3 2.70 2.50 0.75 

Results 𝐶 ≺ 𝐴 ≺ 𝐵 𝐶 ∼ 𝐴 ∼ 𝐵 𝐶 ≺ 𝐴 ∼ 𝐵 𝐶 ∼ 𝐴 ∼ 𝐵 𝐴 ∼ 𝐵 ≺ 𝐶 

 

 All the above examples show the results of this effort to be more efficient and consistent than the previous 

ranking methods, and overcome the shortcomings of other methods. 

 

Example 5.2: 

Using Proposed Ranking Method in air fighter selection problem: 

 From experimental results, the proposed method with some advantages: (𝑎) without normalizing process, 

(𝑏) fit all kind of ranking fuzzy number, (𝑐) correct Kerre’s concept. Therefore we can apply measure of fuzzy 

ranking method in practical examples. In the following, the algorithm of selecting the best air fighter problem is 

shown. 

 

An algorithm for selecting air fighter problem: 

 An extended air fighter selection problem [11] is investigated in this algorithm.  Suppose one country 𝐴 

plans to buy air fighters from another country 𝐵. The Defense Department of country 𝐵 would provide the 

country 𝐴 with characteristic data for four candidate air fighters 𝐴1,𝐴2,𝐴3 and 𝐴4. The decision maker takes 

into consideration the following six criteria in evaluating the air fighters, including maximum speed 𝐶1, cruise 

radius 𝐶2, maximum loading 𝐶3, price 𝐶4, reliability 𝐶5  and maintenance 𝐶6. 𝐶5 and 𝐶6  are qualitative criteria 

and their ratings are expressed using linguistic variables. The data and ratings of all air fighters on every 

criterion are given by the decision maker as in Table 8 and 9 ref. [6]. The corresponding relations between 

linguistic variables and positive trapezium fuzzy numbers are given Table 10 in (Grzegorzewski, 2002). 

Following Saneifard [6], we assume that 

𝑊 = [ 0.6,0.675,0.675,0.75 ,  0.4,0.5,0.5,0.6 ,  0.4,0.5,0.5,0.6 ,  0.4,0.5,0.5,0.6 , 
 0.75,0.825,0.825,0.9 ,  0.9,0.95,0.95,1 ], 
 Hence we have 𝑊 = [ 0.675,0.33 ,  0.5,0.33 ,  0.5,0.33 ,  0.5,0.33 ,  0.825,0.33 , (0.95,0.33)]. For the 

sake comparison in (Saneifard et al, 2011a;Saneifard et al, 2011b) result, normalization is performed in this 

study. The mentioned tables show that the normalized fuzzy decision matrix. Not that the normalization is 

carried out only on 𝐶1,𝐶2,𝐶3 and 𝐶4 using 𝑟𝑖𝑗 = 𝑥𝑖𝑗 , for benefit criteria 𝐶1,𝐶2 and 𝐶3 and 𝑟𝑖𝑗 = 𝑥𝑗
−/𝑥𝑖𝑗  for cost 

criteria 𝐶4. Using the proposed approach Table 5.2 shows the obtained results for this example. So the ranking 

order of four air fighters is generated as 𝐴3 ≻ 𝐴1 ≻ 𝐴4 ≻ 𝐴2. Obviously the best selection in the air fighter 𝐴3. 

Our ranking is the same as obtained by Chen [5,6].  

 
Table 5.2: Numerical results for Example (5.2). 

𝐴𝑖  𝑥 𝑖1 𝑥 𝑖2 𝑥 𝑖3 𝑥 𝑖4 𝑥 𝑖5 𝑥 𝑖6 𝐶𝑑𝑝 (𝐴𝑖) 𝑀(𝐴𝑖) Rank 

𝐴1 (0.8,0.33) (0.55,0.33) (0.95,0.33) (0.82,0.33) (0.45,0.41) (0.85,0.416) (0.4,0.44) 0.3 2 

𝐴2 (1,0.33) (1,0.33) (0.86,0.33) (0.69,0.33) (0.25,0.41) (9.3,0.41) (0.1,0.23) 0.55 4 

𝐴3 (0.72,0.33) (0.74,0.33) (1,0.33) (1,0.33) (0.65,0.416) (8.26,0.416) (0.41,0.5) 0.1 1 

𝐴4 (0.88,0.33) (0.67,0.33) (0.65,0.33) (0.9,0.33) (0.45,0.416) (9.3,0.41) (0.01,0.02) 0.34 3 

 

Conclusion: 

 In this endeavor, the authors discuss the problem of defuzzification and suggests measure about these points 

of fuzzy numbers. The measure point of each fuzzy number play an important role in fuzzy sets and systems, 

specifically in physics, mathematics and statistics. The technique can be used generate consistent and reliable 

ranking order of alternatives in question. The developed method is illustrated using two examples. It is expected 

to be applicable to decision problems in many areas. 
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