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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
the decision matrix. The problem of teaching quality index is discussed. The method is examined in terms of two evaluative
criteria.
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L. 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.

1. 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. Definitionl
A fuzzy subset A of a set X is a function A: X —[0,1]. Forx €[0,1].

The set{x e X |A(X) > a} is called ¢ -level cut or & -cut, denoted by A .

The strict o -level cut of A is the support of A .

B. Definition 2

If A(X)=1then Ais called normal. If each a-cut of A is convex then the fuzzy set A is called convex.

We assume X = j , the set of real numbers. A fuzzy number Ais a fuzzy subset of j 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
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=D it ox<m,
(m-1)

A(X) = ﬁ if m<x<u,
0, otherwise.

The above triangular fuzzy number is denoted by A = (I, m, n).

D. Definition 4.
[1] If r is a real number then -3 fuzzy number I ; for some €, o€ij,(e06>0)isafuzzy set r.s:i — [0,1] defined by

w, ifr—e<x<r,
&
r,(X) = w, ifr<x<r+s,
0, otherwise.

The support of &-8 fuzzy number I, ; is(r—g(l—a), r+5(1—a)),r €j,&,0€i and &,6 >0. The a-cut of I, is denoted
by (r,;), =[r—e(l-a),r+6(1-o)].Let A (a) =r —e(l-a)and A, (o) =r +5(1-a).
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: X;; is the i™ alternative in terms of the jth criterion.

Criterion
Alternative C, C, C, C,
A X1 X2 Xi3 Xin
A2 X21 X22 X23 X2n
A3 X31 X32 X33 X3n
Am Xim X2 X3 "' Xinn

Where A isthe i" alternative Cj is the jth criterion, and X;; is the performance measure of the i" alternative in terms of the jth

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 I of the normalized decision matrix R is calculated as follows:
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2) Step 2: Construct the weighted normalized decision matrix. A set of weightsW = (W,, W,,....W, ) (such thatz w, =1),

specified by the decision maker. Used in conjunction with the previous matrix to normalize decision matrix to determine the
weighted normalized decision matrix V defined as V = (f,W,).

3) Step 3: Determine the ideal and the negative-ideal solutions:
The ideal ( A") solution is given by

A :{(m_axvij ] eJ),(m_invij:J eJ') fori:1,2,-..,m}

A+ :{VIF’V;’...’V:}
A :{(m_invij tje J),(maxvij Je J’) fori =1,2,-~-,m}
The negative-ideal ( A™) solution is given by ! !
A :{vl’,vz’,-~-,v;}
Where
J={j=12,...,n: j is associated with the benifite criteria}
J'={j=12,...,n: j is associated with the cost criteria}

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.

A" Indicates the most preferable alternatives or ideal solution. Similarly A" 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

n
Si+ = Z(Vii —vj+)2 Fori=1, 2, 3....mseparation for ideal solution.
V j=1
n
S, = Z:(Vij —VJT)2 For i=1, 2, 3....mseparation for negative ideal solution.
j=1

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

The relative closeness of alternative A with respect to the ideal solution A" is definedas C;" =———0<C; <1

S +S, '
i=12,3...m
Evidently, C;" =lifand onlyif A=A",and C; =0ifand onlyif A= A"
1. FUZZY TOPSIS METHOD

The fuzzy TOPSIS method is illustrated as follows
A. Step 1: Construct the decision matrix: Criterion
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Alternative
C C, C, C,
A1 11 12 13 . 1n
£11,011 £12:01, £13.013 €10:61n
21 22 23 2n
Az r £91.091 r £22:02 r £23.073 r £2n:02n
A3 31 32 33 . 3n
£31,031 £37.03; £33.033 £30.03p
ml m2 m3 mn
AT] r 5m1'5m1 r 5m2'5m2 r ngV’SmS r Emn ﬁmn

B. Step 2. Construct the weighted decision matrix: A set of weightsW = (W,, W, ,....W,)
(Such thatz w, =1), 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 VE“ L= (I’Eij Wj). i=(1,23...m)j=(1, 2,3....n)
ij.0jj

ij,0jj

Criterion
Alternative
C C, C, C,
(W) (W,) (W,) (W,)
A1 11 12 13 . 1n
£11,011 £12:01, £13.013 €10:61n
A2 21 22 23 . 2n
€91, £22:02 £23.073 £2n:02n
A3 31 32 33 . 3n
£31,031 £37.03; £33.033 30103
ml m2 m3 mn
AT] V 5m1'5m1 V 5m2'5m2 V 5m3'5m3 V Emn ﬁmn

C. Step 3: Determine the ideal and negative- ideal solution:
The ideal ( A") solution is given by

A ={(maxvu— /jeJ),(m_in:vg; A eJ') fori=1,2,...,m}

Sij gij 5

A" = (V] 50V 5 Vs Ve )

€,017 "€y,0, "€3,03"

The negative-ideal ( A™) solution is given by

A ={(m_invgm /J-EJ),(maXVEM_ /3 eJ’) fori:1,2,...,m}

= (V;1v51 ! V€2v52 ’V€3v53 T V;n On )

A _
Where

J= {j =1,2,...,n: j is associated with the benifite criteria}
J'={j=12,...,n: j is associated with the cost criteria}
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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.

A" Indicates the most preferable alternatives or ideal solution. Similarly A" 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

n

3i+ :\/Z Y —ve+ )2 Fori=1, 2, 3....m separation for ideal solution.
- 1.6j
J:

Sij sij

n
- _ Z ij - \2 i ; Ve i i
S _\/, (\/Eij‘éij _Vemj) For i=1, 2, 3....m separation for negative ideal solution.
J=

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

-
The relative closeness of alternative A with respect to the ideal solution A" is defined as C;’ :S+—IS’ 0<C/<1

4 S.

I I
i=123...m
Evidently, C;” =1 ifandonlyif A=A",and C; =0 ifand onlyif A= A"

V. APPLICATION
Primary Decision Matrix: (feedback for staff given by student)
Alternative  exccellent C, C, C, C, Overall Rating
good Average Below average unsatisfactory Outof 10

A 5 . 613 . 1|0 . 5|0 . 4 910 . 2|8 . 3 5
A, 3 2 3|1 2|1 2|2 2 415 6 4
A, 4 813 410 810 3 410 5|7 9 4
A, 3 913 910 9 710 310 9 517 3 5

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

w, ifr-g<x<r,
&
F o) =1 X249 e cx<r s,
£,0 _5
0, otherwise.

©IJRASET (UGC Approved Journal): All Rights are Reserved 398



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

X .

—,if0< x<10,.
C.(x)=110 ! X i=12,..m

0, otherwise.

56 .

—,if 0 < x <10,
C,(x)=+10 =0.56

0, otherwise.
And so on

1) Step 1: Fuzzy Matrix

Criterion
Alternative C1 C2 C3 C4 C5
A1 0.56 |0.31 {0.05(0.049(0.02
A2 0.3/0.23(0.12(0.12|0.224
A3 0.48 |0.34({0.08 | 0.034|0.05
A4 0.39 /| 0.39 {0.097 |0.03 | 0.095

2) Step 2: Weighted decision fuzzy matrix: A set of weights W = (0.4,0.3,0.2,0.1,0)

Criterion
Alternative C, C, C, C, C,
(0.4) (0.3) (0.2) (0.1) (0)
A 0.224|0.093[{0.010(0.0049 0
A, 0 1 2(0.069(0.024/0.012 0
A, 0.192|0.102|0.016]0.0034 0
A, 0.156|0.117|0.0194|0.003 0

3) Step 3: ideal and negative ideal solution
A" ={0.224,0.117,0.024,0.012}

A~ ={0.12,0.069,0.01,0.0034}

4) Step 4: Calculation of separation measure

5
+ _ 1j oyt 2
j=

S, =0.0286,S; =0.108,S; =0.037,S; =0.068,

5
- _ 11 N\ 2
S1 _\/Z;l(\/elj,glj Velj,é'lj)
j=

And so on

and so on
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S, =0.107,S, =0.016,S; =0.079,S; = 0.061

5

Step 5: Calculation of relative closeness to the ideal solution

S
—21  and so on.

+

P TSIt S;

C,=0.789,C, =0.129

C

6)

In

,=0.681,C, =0.484

Step 6: Rankingof preference order: C;, > C, > C, > C, .Therefore ,the preference order of the four alternatives is

A > A > A, > A, Thatisthe best alternatives is A .

V. CONCLUSION
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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