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1. Introduction

The Transportation Problem (TP) is one of the familiar
applications of linear programming problems. The TP can be
modified as a standard Linear Programming Problem (LPP)
that can be solved by the Simplex method. We can get an
initial basic feasible solution for the TP by using North-West
Corner rule, Matrix Minima method and the Vogel’s
Approximation method. To get an optimal solution for the
TP, we use the MODI method.

A Fuzzy Transportation Problem (FTP) is a transportation
problem in which the transportation cost, supply and
demand quantities are fuzzy quantities. The objective of the
FTP is to determine the shipping schedule that minimizes
the total fuzzy transportation cost while satisfying fuzzy
supply and demand limits.

In this paper, we analyze the MVVAM algorithm for solving
fuzzy transportation problems. The balanced condition is
both a necessary and sufficient condition for the existence of
a feasible solution to the TP.

2. Preliminaries

Consider k origins O; (i = 1, 2... k) and [ destinations D; (j =
1, 2... [). At each O;, let P; be the amount of homogeneous
product that we want to transport to L destinations D, in
order to satisfy the demand for g; units of the product there.
A penalty Cj; is associated with transportation of a unit of the
product from origin i to destination j. The penalty could
represent transportation cost, delivery time, quantity of
goods delivered under-used capacity, etc. A variable yj;
represents the unknown quantity to be transported from
origin O; to destination D;. However, all transportation
problems are not single objective LPP.

3. Mathematical Model
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The balanced condition is both necessary and sufficient

condition for the existence of a feasible solution to the TP.

4. Fuzzy Set

A fuzzy set is characterized by a membership function
mapping element of a domain, space or universe of
discourse to the unit interval [0, 1] (i.e.,) A = {X, pa(X); X €
X}. Here, pa : 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.

5. Triangular Fuzzy Number

For a triangular fuzzy number p(x) it can be represented by
p(ay, a,, as; 1) with membership function p(x) is given by

u algxgaz

az_al

1 X=a
u) =1, 2

B <x<a

2 3
aa_az
0 otherwise

Consider the following fuzzy transportation problem.

Minimize Z = Zk“zl:a,-yij

i=L j=1
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Subject to Z yij < Pi fori=1,2,...,k
j=1
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Zyij qu i=12,...,1
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where

pi = (a1,22,a3). 4j = (by,bz,b3)

and Eij =( Cij , Cij , Cij ) representing the uncertain supply
and demand for the TP.

6. Modified Vogel’s Approximation Method

VAM was improved by using Total Opportunity Cost (TOC)
matrix by considering alternative allocation costs. The TOC
matrix is obtained by adding row opportunity cost matrix
and the column opportunity cost matrix.

7. Procedure of MVAM

Step 1: Balance the given TP

Step 2: Obtain the TOC matrix

Step 3: Determine the penalty cost for each row and column
by subtracting the lowest cell cost in the row or column from
the next lowest cell cost in the same row or column

Step 4: Select the rows or columns with the highest three
penalty cost.

Step 5: Compute three transportation costs for selected three
rows or columns in Step 4 by allocating as much as possible
to the feasible cell with the lowest transportation cost.

Step 6: Select minimum transportation cost of three
allocations in Step 5

Step 7: Repeat Steps 3 — 6 until all requirements have been
met.

Step 8: Compute total transportation cost for the feasible
allocations using the original balanced transportation cost
matrix

8. Remarks
8.1 Row Opportunity Cost Matrix

For each row, the smallest cost of that row is subtracted
from each element of the same row.

8.2 Column Opportunity Cost Matrix
For each column of the original transportation cost matrix,

the smallest cost of that column is subtracted from each
element of the same column.

9. Conclusion

This study is focused on obtaining the solution of Fuzzy
Transportation Problem by using well known Modified
Vogel’s Approximation Method. This model determines fast

optimal solutions under VAM. In addition to this, main
concept of this model is to observe the behaviour of
opportunity cost matrix which is a smallest cost of that
column is subtracted from the each element of the same
column. From this observation, we conclude that the VAM
algorithm and opportunity cost matrix have significant role
to obtain the optimal solution.

10. Future Scope

The further scope of this research in solving Fuzzy
Transportation Problem by using Modified Vogel’s
Approximation Method is the possibility of reducing the
transportation cost.
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