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Abstract: In this paper, we present the real life example of the Fuzzy TOPSIS method. Epsilon- Delta fuzzy numbers are used in 
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I. INTRODUCTION 
In many decision making problem it is crucial to evaluate precisely the pertinent data. Mostly, in real-life decision making problem 
data are imprecise and fuzzy. Decision maker may encounter difficulty in quantifying and processing the linguistic statements. 
Therefore it is desirable to develop decision-making methods which take in to account fuzzy data. It is equally important to evaluate 
the performance of these decision-making methods. Fuzzy numbers were developed by Zadeh [8]. In TOPSIS we have used the 
epsilon delta fuzzy numbers [1]. In [2-6] a fuzzy version of Saaty’s [7] AHP was developed. Fuzzy numbers were used for pair wise 
comparison to compute the weights of importance of the decision criteria. The fuzzy performance values of the alternatives in terms 
of each decision criteria were computed by using fuzzy numbers. 

II. PRELIMINARIES 
In the present paper, we use epsilon delta fuzzy numbers for the pair wise comparison to compute the weights of importance of the 
decision criteria. We obtain fuzzy performance values of the alternatives in terms of each decision criteria by using fuzzy numbers 

A. Definition1 
A fuzzy subset  of a set is a function . For . 

The set is called -level cut or -cut, denoted by . 

 The strict -level cut of is the support of . 

B. Definition 2 
If then is called normal. If each α-cut of is convex then the fuzzy set A is called convex.  

We assume , the set of real numbers. A fuzzy number is a fuzzy subset of which is normal, convex and upper semi-
continuous with bounded support.  
If left and right curves are linear then the fuzzy number is called triangular or a trapezoidal fuzzy number. The triangular fuzzy 
number is a particular type of a trapezoidal fuzzy number in which core is a singleton set.  

C. Definition 3 
[3]The membership function of a triangular fuzzy number A is of the form 

A X : [0,1]A X  [0,1]

 ( )x X A x     A

 A A

( ) 1A x  A A
X  ¡ A ¡
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The above triangular fuzzy number is denoted by A = (l, m, n).  

D. Definition 4. 
[1] If r is a real number then ε-δ fuzzy number for some is a fuzzy set defined by  

 

The support of ε-δ fuzzy number is . The α-cut of is denoted 

by . Let and . 

E. The TOPSIS method [4] 
By TOPSIS (the Technique for Preference by Similarity to Ideal Solution) method we evaluate the following decision matrix, which 

refers tom alternatives which are evaluated in terms of criteria: is the  alternative in terms of the criterion.  

Criterion 
Alternative      

      

      

      

      

      

 Where  is the  alternative is the  criterion, and  is the performance measure of the  alternative in terms of the 

criterion.  
The TOPSIS method consists of the following steps: 
1) Step 1:  Construct the normalized decision matrix. This step converts the various attributes dimensions into non dimensional 

attributes. Elements of the normalized decision matrix R is calculated as follows: 

 

 

( ) ,  if  ,

( ) ,  if  ,

0,            otherwise.

x l l x m
m l
u xA x m x u
u m

   
 

   




,r  , , (ε, 0)   ¡ , : [0,1]r  ¡

,

( ) , if < ,

( )( ) , if < ,

0,                 otherwise.

x r r x r

x rr x r x r 

 







   


   





,r   (1 ), (1 ) , , , and , 0r r r             ¡ ¡  ,r 

,( ) = [ ε(1 α), (1 α)]r r r       ( ) ε(1 α)LA r    ( ) (1 α)UA r   

ijx thi thj

1C 2C 3C 
nC

1A 11x 12x 13x 
1nx

2A 21x 22x 23x 
2nx

3A 31x 32x 33x 
3nx

     

mA 1mx 2mx 3mx 
mnx

iA thi jC thj ijx thi thj

ijr



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887 

 Volume 5 Issue IX, September 2017- Available at www.ijraset.com 
 

 
 ©IJRASET (UGC Approved Journal): All Rights are Reserved 396 

 

2) Step 2: Construct the weighted normalized decision matrix. A set of weights  (such that ), 

specified by the decision maker. Used in conjunction with the previous matrix to normalize decision matrix to determine the 
weighted normalized decision matrix defined as  

3) Step 3: Determine the ideal and the negative-ideal solutions: 

The ideal ( ) solution is given by 

    

The negative-ideal ( ) solution is given by  

Where 

 

For benefit criteria, the decision maker desire to have a maximum value among the alternatives. for cost criteria, the decision maker 
desires to have a minimum value among them. 

Indicates the most preferable alternatives or ideal solution. Similarly  Indicates the least preferable alternatives or negative 
ideal solution. 
4) Step 4: Calculation the separation measure: 
In this method using n-dimensional Euclidean distance to measure the separation distance of each alternatives to the ideal solution 
and negative ideal solution. By using formula 

 

Fori=1, 2, 3….mseparation for ideal solution. 

            For i=1, 2, 3….mseparation for negative ideal solution. 

5) Step 5: Calculate the relative closeness to the ideal solution:  

The relative closeness of alternative  with respect to the ideal solution  is defined as  

 

Evidently, if and only if = , and if and only if =  

III. FUZZY TOPSIS METHOD 
The fuzzy TOPSIS method is illustrated as follows 
A. Step 1: Construct the decision matrix: Criterion 

2

1

.ij
ij m

ij
i

x
r

x






1 2( , ,.... )nW w w w 1iw 

V ( ).ij jV r W

A

    
 1 2

max : , min :  for 1, 2, ,

, , ,

ij ijii

n

A v j J v J J i m

A v v v


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A     
 1 2
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

 1,2, , :  is associated with the benifite criteriaJ j n j  

 , 1,2, , :  is associated with the cost criteriaJ j n j  
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A l te rn a t iv e      

      

      

      

      
      

B. Step 2. Construct the weighted decision matrix: A set of weights  

 (Such that ), specified by the decision maker. Used in conjunction with the previous matrix to normalize decision matrix 

to determine the weighted normalized decision matrix defined as i= (1, 2, 3….m) j= (1, 2, 3….n) 

Criterion 
A l t e rn a t iv e 

 
( ) 

 
( ) 

 
( ) 

 
 

( ) 

      

      

      

      
      

 

C. Step 3: Determine the ideal and negative- ideal solution: 

The ideal ( ) solution is given by 

  

   

The negative-ideal ( ) solution is given by 

 

 Where 
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For benefit criteria, the decision maker desire to have a maximum value among the alternatives. for cost criteria, the decision maker 
desires to have a minimum value among them. 

Indicates the most preferable alternatives or ideal solution. Similarly  Indicates the least preferable alternatives or negative 
ideal solution 
D. Step 4: Calculate the relative closeness to the ideal solution: 
In this method using n-dimensional Euclidean distance to measure the separation distance of each alternatives to the ideal solution 
and negative ideal solution. By using formula 

 

Fori=1, 2, 3….m separation for ideal solution. 

            For i=1, 2, 3….m separation for negative ideal solution. 

E. Step 5: Calculate the relative closeness to the ideal solution:  

The relative closeness of alternative  with respect to the ideal solution  is defined as  

 

Evidently,   if and only if = , and   if and only if =  

IV. APPLICATION 
Primary Decision Matrix: (feedback for staff given by student) 
A l t e r n a t i v e 

excellent  
good  

Average  
 

Below average  
unsatisfactory 

O ve r a l l  Ra t i n g 
Out of 10 

 5 . 6 3 . 1 0 . 5 0 . 4 9 0 . 2 8 . 3 5 

 3 2 . 3 1 . 2 1 . 2 2 . 2 4 5 . 6 4 

 4 . 8 3 . 4 0 . 8 0 . 3 4 0 . 5 7 . 9 4 

 3 . 9 3 . 9 0 . 9 7 0 . 3 0 . 9 5 7 . 3 5 

 

A. Formulation  
We use the following definition of epsilon delta fuzzy number for matrix entries 
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And so on 

1) Step 1: Fuzzy Matrix 
Criterion 

Alternat ive      

 0 .5 6 0 .3 1 0 . 0 5 0 .04 9 0 . 0 2 

 0 . 3 0 .2 3 0 . 1 2 0 . 1 2 0 .22 4 

 0 .4 8 0 .3 4 0 . 0 8 0 .03 4 0 . 0 5 

 0 .3 9 0 .3 9 0 .09 7 0 . 0 3 0 .09 5 

2) Step 2: Weighted decision fuzzy matrix: A set of weights  

Criterion 
Alternat ive 

 
(0.4) 

 
(0.3) 

 
(0.2) 

 
(0.1) 

 
(0) 

 0 . 2 2 4 0 . 0 9 3 0 . 0 1 0 0 . 0 0 4 9 0 

 0 . 1 2 0 . 0 6 9 0 . 0 2 4 0 . 0 1 2 0 

 0 . 1 9 2 0 . 1 0 2 0 . 0 1 6 0 . 0 0 3 4 0 

 0 . 1 5 6 0 . 1 1 7 0 . 0 1 9 4 0 . 0 0 3 0 

 

3) Step 3: ideal and negative ideal solution 

  

4) Step 4: Calculation of separation measure 

And so on  

 

and so on  
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1 , 1 1 1
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1
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j j j j
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 

 

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, if 0 < 10,
( ) 1, 2,...,10

0,     otherwise.
i

x x
C x i m
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1

5.6 , if 0 < 10,
( ) 0.5610

0,     otherwise.

x
C x
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5) 

Step 5: Calculation of relative closeness to the ideal solution
 

 

 

6) Step 6: Rankingof preference order: .Therefore ,the preference order of the four alternatives is 

.That is the  best alternatives is . 

V. CONCLUSION 
In the present contribution we have considered the problem of fuzzy TOPSIS for selection  the best alternative. This method can 
accommodate more number of alternatives and decision criterion. 
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