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Abstract

In this paper a ranking procedure based on trapezoidal fuzzy numbers, is applied to a fuzzy valued
assignment problem. Using this ranking method we convert any fuzzy assignment problem to a crisp valued
assignment problem which then can be solved using the HUNGARIAN method. The proposed method serves
as an efficient method in ranking Trapezoidal fuzzy numbers which is illustrated through a numerical example.
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1. Introduction

The assignment problem was originally introduced and developed by Hitch Cock in 1941, in which the
parameters such as assignment cost are crisp values. In an assignment problem, n jobs have to be done by n
persons depending on their efficiency to do the job. In this problem C;; denotes the cost of empowering the jn
job to the i person. We expect that one person can be empowered strictly one job, also each person can do
atmost one job. The problem is to find an optimal assignment so that the total cost of performing all jobs are
minimum or the total profit is maximum. Few of the ranking approaches have been reviewed and compared by
Bortolan and Degani?. Presently Chen and H Wang* reviewed the existing method for ranking fuzzy numbers
and each approach has drawbacks in some aspects. Measuring normal fuzzy number were first introduced by
Jain® for decision making in fuzzy situations. Chan(1985) stated that in many situations it is not possible to
restrict the membership function to the normal form and proposed the concept of generalized fuzzy numbers.
Since then remarkable efforts are made on the development of numerous methodologies [Liou and Wang 1992,

This is an open access article under the CC BY-NC-SA license (https://creativecommons.org/licenses/by-nc-sa/4.0)



M. Ananthanarayanan, et al., JUSPS-A \ol. 29(9), (2017). 369

Chang and Lee 1994, Wang and Lee 2008, Chan and Wang 2009] for the comparison of generalized fuzzy
numbers. And itisused in different areas of fuzzy optimization. The development in ordering fuzzy numbers can
even be found in**%7, Fuzzy numbers must be graded before a decision is taken by a decision maker.

Michael® has discussed the relationship between the algebraic structure of the fuzzy optimum solution
of the deterministic problem and its fuzzy equivalent. Fuzzy numbers must be graded before a decision is taken
by a decision maker. Ranking normal fuzzy numbers were first introduced by Jain® for decision making in fuzzy
situations. Ranking fuzzy numbers has attracted research attention due to their vast applications in the theory
of fuzzy decision making, risk analysis, data analysis, optimization, etc. Several ranking methods have been
proposed by many authors since 1980 81011,

In this paper a new ranking method is introduced on trapezoidal fuzzy numbers. To illustrate this
proposed method, an example is discussed. As the proposed ranking method is very direct and simple it is very
easy to understand and using which it is easy to get the fuzzy optimal solution of fuzzy assignment problems
occurring in the real life situations . The optimal solution could be got either as a fuzzy number or as a crisp
number.

The paper is organized as follows : In section 2, the notion of fuzzy numbers and trapezoidal all fuzzy
numbers are recalled. In section 3, the ranking method is proposed for trapezoidal fuzzy numbers. In section 4,
a numerical example (FAP) is solved to illustrate the proposed ranking method. Finally the paper ends with a
conclusion.

2. Preliminaries :
In this section we define some basic definitions which will be applied in this paper.

Definition 2.1 :

If Xisa collection of objects denoted generally by X, then a fuzzy set A in X is explained as a set of
ordered pairs A={(x, Ha (x)! x € X} where M (x) is termed as the function maps each element of X to a
membership value between 0 and 1.

Definition 2.2 :
Afuzzyset A is defined on universal set of real numbers is known as a generalized fuzzy number if its
membership function has the following attributes

(i) M, (x).R —[0,1] iscontinuous
(i) p, (x)=0 forallx € A(-0,a] U [d,)
(iii) M (x) isstrictly increasing on [a, b] and strictly decreasing on [c, d]

(iv) p, (x)=wforallx € [c,d], where0<w<1

Definition 2.3 :
Ageneralized fuzzy number A= (a, b, ¢, d, ®) is said to be a generalized trapezoidal fuzzy number ifits

membership function is given by
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( m(;(_a) ,a<x<b
® , b<x<c
Ha (x)= <
w(x—a) ’ c<x<d
d—c
\ 0 , otherwise

If @=1,then A=(a,b,c,d;1)isanormalized trapezoidal fuzzy number and Ais a generalized or non normal
trapezoidal fuzzy number if 0<w <1

Asa particular case if b= c, the trapezoidal fuzzy number reduces to a triangular fuzzy number given
byA=(a, b, d; »)

3. Ranking of Trapezoidal Fuzzy Numbers :
Anumber of approaches have been proposed for the ranking of fuzzy numbers. The ranking of Ai.e
R(A) is calculated as follows :

R(A) = g(b—a)+ g(d—c)+a)(c—b)
Takew =1
R(A)=% (b-2a)+ %(d—b)+(c—b)

d-a+c-b

R(A) = >

€
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Figure-1: Graphical representation of the Trapezoidal fuzzy number A=(a,b ¢ d :1)
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4. Numerical Example :

Example :

Consider an Fuzzy Assignment Problem of assigning n jobs to n machines (one job to one machine).
Let Cj; be the cost matrix whose elements are trapezoidal fuzzy numbers. The problem is to find the minimum
assignment so that the total cost of job assignment becomes minimum.

B Jl Jz Js J4 _

A | (356,7) (5,8,11,12) (9,10,11,15) (5,810,11) |
Ci= B | (781011 (3,5,6,7) (6,8,10,12) (5,8,9,10)
c | @456) (5,7,10,11) (8,11,13,55) (4,6,7,10)

D | (681012 (2,5,6,7) (5,7,10,11) 2457 |

Step 1: Now by using the ranking technique , we convert the given fuzzy problem in to a crisp value
problem.

J1 Jo J3 Ja
P Tt
A 25 5 35 4
B 3 25 4 3
C 25 45 245 35
D . 4 3 45 3 ./

After applying Assignment Method the optimal solution is
A—)Jg, B—)Jz, C—)Jl, D—)J4

The fuzzy optimal total cost is aiz + az + as; + au

=(9,10,11,15) +R(3,5,6,7) +(2,4,5,6) + (2,4,5,7)

=(16,23,27,35). And the crisp value of the optimum fuzzy assignment cost is 12.
Conclusion

Ranking fuzzy numbers is a demanding work in a fuzzy decision making process. Each ranking method
represents a different point of view on fuzzy numbers. This paper proposed a ranking method that ranks fuzzy
numbers which is simple and efficient. We find that our method looks more suitable. The proposed ranking
procedure can be applied in various decision making problems. Also it gives us the optimum cost which is very
much lower. Thus, this method provides an applicable optimal solution which helps the decision maker to solve
the real life assignment problems having fuzzy parameters. As a future extension , the proposed ranking procedure
can be applied to solve intuitionistic fuzzy asignment problems and other types of problems like game theory;,
fuzzy transportation problems and network flow problems.
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