International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438

A New Approach to Solve Fuzzy Travelling Salesman
Problems by using Ranking Functions

Dr. S. Chandrasekaran®, G. Kokila?, Junu Saju®

!Associate Professor and Head, PG & Research Department of Mathematics, KhadirMohideen College, Adirampattinam — 614 701

23K hadirMohideen College, Adirampattinam — 614 701

Abstract: Fuzzy number can be used to solve many real life problems like Travelling Salesman, Assignment Problems and so on. In this
paper a new method is proposed for solving Travelling Salesman problems using Transitive Fuzzy Numbers. The transitive trapezoidal fuzzy
numbers are to solve a general travelling salesman problem with an optimal solution. The efficiency of this method is proved by solving a

numerical problem.
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1. Introduction

The ordinary form of travelling salesman problem, a map of
cities is given to the salesman problem, and he has to visit all
the cities only once and return to the starting point to complete
the tour. There are different methods to solve travelling
salesman problem. But this method solve easily and minimum
number of iteration. This paper is organized as follows: In
section 2 Basic definitions and transitive trapezoidal fuzzy
numbers. In section 3 formulation of fuzzy travelling salesman
problems are presented.

1.1 Transitive Trapezoidal Fuzzy Number

If a®~a® | then the trapezoidal fuzzy number A = (
a® a®a® a® ) is called transitive trapezoidal fuzzy number.
It is denoted by A = (a®, a® ), Where a® is core (A) , a® is
left width and right width of c. The parametric form of a
transitive trapezoidal fuzzy numbers is represented by
A=[a%-a®1-r), a®+a®1-r), a¥ - a1 ]

1.2 Ranking of Trapezoidal Fuzzy Number

For every A= (a®, a®, a®, a®) € F(R) , the ranking function
R : F(R) 2 R by graded mean is defined as

B(A)=|a;+2a;+a;+3 as \‘

(Therefore a; ~ a4)

For any two fuzzy trapezoidal fuzzy numbers A = (a®, a®,

a®, a® ) and

B = (b®, b® b® b®Yin F(R), we define orders on F(R) by
i. A<B < R(A) > R(B)
ii. A>B & R(A) >R(B)

iii. A~B < R(A)~R(B)

iv. A=-B © R(A) +R(B) =0

For transitive trapezoidal fuzzy numbers a®~ a® .

2. Preliminaries

A fuzzy number A is a mapping pa(x) : R > [ 0,1 ] with the
following properties:
1. Ma is an upper semi-continuous function on R.
2. Ma(X) =0 outside of some interval [a;, b,] €R
3. There are real numbers a,, b, a; <a, <b; <b, and
i. Ma(X) is a monotonic increasing function on [ a; , a,]
ii. Ma(x) is a monotonic decreasing function on [ by, b;]
iii. pa(X)=1xinJay, by]. The set of all fuzzy numbers is
denoted by F.

2.1 Trapezoidal Fuzzy Numbers

Let A = (a,b,c,d) is a fuzzy set of the real line R whose

membership function i, (x) is defined as
.

-3 if a=x=h
b-a
Ha ()= 1 if b<x<c [
d-x if cEx=d
d-c 0 othervize

2.2 Linear Programming Formulation of Fuzzy Travelling
Salesman Problems.

Suppose a person has to visit n cities. He starts from a
particular city, visits each city once and then returns to the
starting point. The fuzzy travelling costs from i"city to j city
is given by (fij. The chosen fuzzy travelling salesman problem
may be formulated by Maximize (or) Minimize Z = Xx; j =

1,2,........ n, j#iand x3=1,i=1,2,...... n,i#jandj=1
n

z Xij:]-l i=1,2...n i 751

=1

Volume 4 Issue 5, May 2015
WWWw.ijsr.net

Paper ID: SUB154838

Licensed Under Creative Commons Attribution CC BY

2258




International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438

Table : Fuzzy Travelling Costs

City »|1 |2 RO | N PO n
l ~ ~ ~
1 - B | Ej | Ein
J Ejl Ej2 - I::Jn
N l::nl l::n2 Enj -

Where E;; = (&, by, ¢ij, dy)

3. Numerical Example

A B C D
Al - (4334) | (1421 | (51315)
B | 2632 | - (6426) | (237,2)
C | 61315) | (5675 | - (1,4,2,1)
D | (61216) | (1421 | (2632 | -
Solution

Here
R(AF a142az+as+3a;

Therefore
R{A;)= 4+2(3)+2+4 |

=228

Similarly

R(Aw) = 2; R(Aqq) = 6.71;

R(Az1) = 3.28; R(Az) = 4.85; R(Az) = 3.28
R(As1) = 6.71; R(As) = 5.5; R(As) = 3.28

Step -1 Row Reduction
A B C D

A - 228 | 2 6.71
B 3.28 | - 4.85 | 3.28
C 6.71 | 55 2

D

7 2 3.28 | -

Step -2 Column Reduction

A B C D
A - 028 [[0] |47
B o | |- 1.57 28
C 4.71 3.5 - 10 ]
D 5 [0 || 128 | -

Therefore The optimum solution is A>C>D->B->D =9.28

4. Conclusion

In this paper the travelling salesman are considered as
imprecise numbers described by fuzzy numbers which are
more realistic and general in nature. Numerical examples
show that by this method we can have the optimal solution as
well as the crisp and fuzzy optimal total cost. This technique
occurring real life situations.
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