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ABSTRACT: - In real world problems, optimization techniques are useful for solving problems like,
project schedules, assignment problems and network flow analysis. The main aspect of this paper is to find the
least transportation cost of some commodities through a capacitated network when the supply and demand of
nodes and the capacity and cost of edges are represented as fuzzy numbers. Here, we are proposed a ranking
technique for solving fuzzy transportation problem, where fuzzy demand and supply all are in the form of
triangular fuzzy numbers. Here, simple algorithm is proposed for computed fuzzy transportation problem and
finally the feasibility of the proposed study is checked with a numerical example.
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l. INTRODUCTION

The transportation problem is one of the earliest applications of linear programming problems. The
occurrence of randomness and imprecision in the real world is inevitable owing to some unexpected situations.
There are cases that the cost coefficients and the supply and demand quantities of a transportation problem may
be uncertain due to some uncontrollable factors some of the researchers are studied in[1,3,5,6,7,9]. To deal with
imprecise information in making decisions, Zadeh[8] introduced the notion of fuzziness.

A fuzzy transportation problem is a problem in which the transportation cost, supply and demand

quantities are fuzzy quantities. The objective of the fuzzy transportation problem is to determine the shipping
schedule that minimizes the total fuzzy transportation cost while satisfying fuzzy supply and demand limits.
In this paper, we investigate the transportation problem with fuzzy costs. Since, the objective is to minimize the
total cost or to maximize the total profit, subject to some fuzzy constraints, the objective function is also
considered as a fuzzy number. The method is to rank the fuzzy objective values of the objective function by
some ranking method for numbers to find the best alternative. On the basis of this idea the Robust Ranking
method [4] has been adopted a transform the fuzzy transportation problem. The idea is to transform a
problem with fuzzy parameters in the form of Linear programming problem and solve it by the Zero Suffix
Method[2]. Zadeh [8], first introduced fuzzy set as a mathematical way of representing impreciseness or
vagueness in everyday life.

Fuzzy set:
A fuzzy set is characterized by a membership function mapping element of a domain, Space of the universe of

discourse X to the unit interval [0, 1]i.e. A= {(x, pA(x); x € X}. Here nA: X —[0,1] is a mapping called the
degree of membership function of the fuzzy set A and pA(x) is called the membership value of x€ X in the
fuzzy set A. These membership grades are often represented by real numbers ranging from [0, 1].

Triangular fuzzy number:
For a triangular fuzzy number A(x), it can be represented by A (a, b, ¢; 1) with membership function

w(x) given by
(x—a)/(x-b) a<x<b

1 X=Db
p(x)=

(c—=x)/(c—d) c<x<d

0 otherwise
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1. PROPOSED METHODOLOGY
2.1 Robust Ranking Technique
Robust ranking technique which satisfy compensation, linearity, and additively properties and
provides results which are consist human intuition. If & is a fuzzy number then the Robust Ranking is

1
defined by R(a):j(O.S)(aLa,a“a)da, where
0

(aLa,aUa)is the a level cut of the fuzzy number & In this paper we use this method for ranking the
objective values. The Robust ranking index R(&) gives the representative value of fuzzy number a.

2.2 Zero Suffix Method

We, now introduce a new method called the zero suffix method for finding an optimal solution to the
transportation problem.
Step 1: Construct the transportation table.
Step 2: Subtract each row entries of the transportation table from the corresponding row minimum after that
subtract each column entries of the transportation table from the corresponding column minimum.
Step 3: In the reduced cost matrix there will be the atleast one zero in each row and column, then find the suffix
value of all the zeros in the reduced cost matrix by following simplification, the suffix value is denoted by S,

Add thecost of nearest adjacent sidesof zerowhich are greater than zero

No.of costs added

Step 4: Choose the maximum of S, if it has one maximum value then first supply to that demand corresponding
to the cell. If it has more equal values then select{a;, b;} and supply to that demand maximum possible.

Step 5: After the above step, the exhausted demands (column) or supplies (row) to be trimmed. The resultant
matrix must possess at least one zero is each row and column, else repeat Step 2.

Step 6: Repeat Step 3 to Step 5 until the optimal solution is obtained.

Therefore S =

3. Numerical Example
The fuzzy transportation cost for unit quantity of the product from ith source to jth destination is Cij
where

(-2,3,8) (-2,3,8) (-2,3,8) (-1,1,4)
[CiL.=| (4916) (4812) (2,58) (1,4,7)
(2,7,13) (0,5,10) (0,5,10) (4,8,12)

Fuzzy availability of the product at source are ((0,3,6), (2,7,13), (2,5,8)) and the fuzzy demand of the
product at destinations are ((1,4,7), (0,3,5), (1,4,7) (2,4,8) ) respectively.

The fuzzy transportation problems are given table 1.

Tablel
D, D, Ds D, Supply
S; (-2,3,8) (-2,3,8) (-2,3,8) (-1,1,4) (0,3,6)
S, (4,9,16) (4,8,12) (2,5,8) (1,4,7) (2,7,13)
Ss (2,7,13) (0,5,10) (0,5,10) (4,8,12) (2,5,8)
Demand (1,4,7) (0,3,5) (1,4,7) (2,4,8) (4,15,27)
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Solution:

In Conformation to model the fuzzy transportation problem can be formulated in the following
mathematical programming form
Min Z = R(-2,3,8)x11 + R(-2,3,8)x12 + R(-2,3,8)x13 + R(-1,1,4)x14 + R(4,9,16)x21 + R(4,8,12)x22 +
R(2,5,8)x23 + R(1,4,7)x24 +R(2,7,13)x31 + R(0,5,10)x32 + R(0,5,10])x33 + R(4,8,12)x34

R(a_1)=Jl.(0.5)(aLa,a“a)da
Where (a*,,a",)={(b—-a)a+a,c—(c—b)a}

R(-2,3,8)=j(0.5)(5a—2,8—5a)da

R(-2,3,8)=j‘(0.5)(6)da=3

Similarly,
R(-2,3,8) =3, R(-2,3,8)=3, R(-2,3,8) =3,
R(1,4,7) =4, R(2,7,13)=7.5, R(0,5,10) =5,

R(-1,1,4) = 1.5, R(4,9,16) = 10, R(4,8,12) =8 R(2,5,8) =5,
R(0,5,10) =5, R(4,8,12) =8

Rank of all supply R(0,3,6) =3, R(2,7,13) =75, R(2,5,8) =5
Rank of all Demands R(1,4,7) = 4, R(0,3,5) =2.5, R(1,4,7) = 1.5, R(2,4,8)= 2.5

By applying the zero suffix method which gives the following allocations in table 2:

Table 2
D; D, Ds D, Supply
S; 3 3 3 15
3 3
S 2.5 5 75
10 8 5 4
Ss3 1 25 15 5
75 5 5 8
Demand 4 2.5 4 5 15.5
9+12.5+20+7.5+12.5+7.5 =69
Table 3
D; D, D3 D, Supply
S: (0,3,6) (0,3,6)
(-2,3,8) (-2,3,8) (-2,3,8) (-1,1,4)
S, (0,3,5) (2,4,8) (2,7,13)
(4,9,16) (4,8,12) (2,5,8) (1,4,7)
Ss3 (1,1,1) (0,3,5) 1,1,2) (2,5,8)
(2,7,13) [0,5,10] (0,5,10) (4,8,12)
Demand (1,4,7) (0,3,5) (1,4,7) (2,4,8) (4,15,27)

In this example, it has been shown that the total optimal cost obtained by our methods remains as

that obtained by defuzzifying the total fuzzy optimal cost by applying the Robust’s ranking method.
For the fuzzy transportation problem with fuzzy objective function min z= 69.

Conclusion

In this paper, the transportation costs are considered as imprecise fuzzy numbers. Here, fuzzy
transportation problem has been transformed into crisp transportation problem using Robust ranking method.
We can have the optimal solution from crisp and fuzzy optimal total cost of given example. Moreover, Using
Robust ranking method one can conclude that the solution of fuzzy problems obtained more effectively.
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