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Abstract: In this paper, the proposed technique is new and simple for obtaining an initial basic feasible solution
(IBFS) of a transportation problem (TP). The objective of this paper is to find how to minimize the transportation
cost (TC) by using a new approach. The method is illustrated with some numerical examples using algorithm.
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Introduction

Transportation problem deals with the determination of a minimum-cost schedule for transporting a single
commodity from a number of sources (warehouses) to a number of destinations (markets). This class of problem is
basically a linear programming problem. In the transportation problem, the availability can be equal to the demand
(balanced problem), the availability may be superior to the demand and the availability may be less than the demand.
One of the first and important applications of the linear programming techniques, was the formulation and the solution
of the transportation problem. The basic transportation problem was originally stated by Hitchcock [1].

The linear programming formulation and the associated systematic method for solution were first given in
Dantzig [2]. To find optimal solutions to TP different methods are discussed in many papers [3, 4, 7] and so far.
There are three well-known methods namely, North West Corner Method[5], Least Cost Method[5], Vogel's
Approximation Method[5] to find the initial basic feasible solution of a transportation problem. In the last years,
several researchers have developed alternative methods for finding initial basic feasible solution. This problem has
been studied since long and is well known by S.M.Abul Kalam Azad, Md. Bellel Hossain, Md. Mizanur Rahman. [6],
Md.Mizanur Rahman, Dr.Md.Bellel Hossain and Dr.Md. Mosharraf Hossain,[8], Mollah Mesbahuddin Ahmed,
Aminur Rahman Khan, Md.Sharif Uddin, Faruque Ahmed [9], Aminur Rahman Khan, Adorian Vilcu, Nahid Sultana
and Syed Sabbir Ahmed [10]. Z.A.M.S. Juman and N.G.S.A. Nawarathne [11]

In this paper, it has been focused in order to obtain a better initial basic feasible solution for the transportation
problems with the numerical examples by using algorithm.

Mathematical Formulation for Transportation Problem:
In this section we further discuss about the mathematical formulation of the transportation problem (TP). The
following notations are used in formulating the TP.
Notations
Supply quantity (Si) in units from i supply node
The demand (d;) in units per unit time
Cij Unit transportation cost from it supply node to j™ demand node
Xij Number of units transported from i" supply node to j" demand node
m Total number of supply nodes (suppliers)
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n Total number of demand nodes (buyers)
The basic problem (sometimes called as the general, classical or Hitchcock transportation problem) can be
stated mathematically as follows.
Min Xi2, Yo CijXij
Subject to
Z?:lXij < Si, i=1 tom
?iiXij > d] , J:]. to n
Where X;=> 0 forall i, j
A necessary and sufficient condition for the existence of a feasible solution to the transportation problem is;
i1 Si:Z?ﬂ d;
This means that the total supply is equal to total demand. Then the Transportation problem is called as a
Balanced Transportation Problem. If not the problem is called as an Unbalanced Transportation Problem. Although,
TP can be solved by the simplex algorithm.

PROPOSED ALGORITHM:

Step 1.

Construct the transportation matrix from the given transportation problem.
Step 2:

whether the TP is balanced or not, if not, make it balanced.
Step 3:

Subtract the smallest entry of every row from each of the element of the subsequent row of the transportation
table and place them on the left — top of the corresponding elements.
Step 4:

Apply the same operation on each of the column and put the value on the left-bottom of the corresponding
elements.

Step 5:

In the next transportation table, the entries are the summation of left-top and left-bottom elements of step 3
and step 4.

Step 6:

From the transportation table choose the minimum cost, and subtract minimum cost from each of the cost
valued cells of the transportation table. If the minimum cost appears in more than one cell, choose any one of them
arbitrarily.

Step 7:

Start the allocation from minimum of supply/demand. Allocate this minimum of supply/demand in the place
of minimum cost cell. If the demand is satisfied, delete the column. If it is supply, delete the row.
Step 8:

Now identify the minimum allocation cell value and allocate minimum of supply/demand at the place of
selected allocation table. Suppose in the case of same allocation cell values, Select the allocation cell value where
minimum allocation can be made. Again in the case of same allocation in the allocation cell values, choose the
minimum cost cell of transportation table formed in steps 1 to 3.

Step 9:

Again if the cost cells and the allocations are equal, in such case choose the corresponding cell to the
minimum of demand /supply which is to be allocated. Now if demand is satisfied delete the column and if it is supply
delete the row.

Step 10:

Repeat step 6 and 7 until the demand and supply are satisfied.
Step 11:

Now transfer this allocation to the original transportation table.
Step 12:

Calculate the total transportation cost is equal to the sum of the product of cost and corresponding allocated
value of the transportation table.

The total transportation cost obtained from proposed algorithm is minimum than the cost obtained from
NWCM and VAM
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NUMERICAL EXAMPLE:
Consider the following Cost minimizing Transportation problem:

D; D, Ds Supply
Si 6 4 1 50
Sy 3 8 7 40
S3 4 4 2 60
Demand 20 95 35 150

Applying the North West corner method, for initial basic feasible solution, the allocations are as follows.

| 20
30

4 1

40
3 8 7

35

25

4 4 2

The Minimum cost using North West Corner Method is,
Minimum Cost= (20*6) + (30*4) + (40*8) + (25*4) + (35*2) =730
Applying the Vogel’s Approximation Method for initial basic feasible solution, the allocations are as follows.

50
6 4 1
20 20
3 8 7
45 15
4 4 2

The Minimum cost using Vogel’s Approximation Method is,

Minimum Cost= (50*4) + (20*3) + (20*7) + (45*4) + (15*2) = 610
Now by applying the new method,

5 3 0
36 04 1
0 6
53 8 o7
L4 24 0 2

The allocation cell values are given in the following transportation table is,
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15 35
8 3 0
20 20
0 9 10
60
3 2 1

Total Cost obtained by new method is as follows,
Total Minimum cost = (15*4) + (35*1) + (20*3) + (20*8) + (60*4) =555

CONCLUSION:

The main aim of this paper is to achieve the optimal transportation cost by using the new method

and it is very easy to understand. Based on the optimal solution it allows us to take a decision effectively. The decision
maker goes through all the steps of algorithm which makes our approach very useful to solve real problems.
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