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Abstract

A new algorithm for a Transportation Problem (TP) is proposed for finding an optimal solution. The result is close to the
optimal  solution or nearest to the optimal solution obtained fromvarious methods- NWCM, LCM, VAM, and MODI method. The feasible
solutions and optimal solution derived from NWCM, LCM, VAM, MODI method and proposed method are compared. The
proposed method is applied for finding an optimal solution for a TP directly and it avoids the degeneracy condition. The
procedure to find the solution is illustrated with numerical examples.

Keywords. Transportation Problem (TP), NWCM, LCM, VAM, MODI Method, Proposed Method, Initial Basic
Feasible Solution.

1. Introduction

The Transportation Problem (TP) is a special type of Linear Programming Problem and important part of logistics and
supply chains. The problem basically deals with the determination of acost plan for transporting a single commodity from
a number of sources to a number of destinations. We are assuming that the total demand is equal to total supply. The basic
Transportation Problem along with the constructive method of solution was originally developed by Hitchcock [7] in 1941.
In the year 1947 T.C.Koopmans [9] made an independent study on “Optimum utilization of transportation system”. Again in
1963 Dantzig [3] formulated the transportation problem as linear programming problem and also provided the solution
method. The TP is applied in factories, warehouses, pipe line system and in projects which send water, oil or gas from
supply stations to demanding customers.

Transportation  problems are generally concerned with the distribution of a certain product from several sources to
numerous localities at minimum cost. For obtaining an optimal solution for Transportation Problem it is required to solve
the problem in two stages. In the first stage the Initial Basic Feasible Solution (IBFS) is obtained by using any one of the
available methods such as North West Corner Method (NWCM), Matrix Minima Method or Least Cost Method (LCM) and
Vogel’s Approximation Method (VAM). Then in the second stage MODI method (Modified Distribution) is used to
get an optimal solution.

In last few years P.Pandian et.al [16] and sudhaker et.al [15] proposed two different methods in 2010 and 2012 respectively,
for finding an optimal solution directly. Recently, In 2012 Shweta singh, G.C.Dubey, Rajesh Shrivastava [14] followed by
given various methods to find optimality of transportation problems. Reena G.patel and P.H.Bhathawala [11] have given a
new global approach for solved Transportation Problem.

In this paper, a different approach using simple calculations is proposed to find IBFS of a Transportation Problem. The
proposed method is illustrated with examples and results are compared with the solutions obtained by various methods .The
paper is organized as follows. Algorithm of the Proposed Method (PM) is given Section 2. Proposed Method isillustrated in
Section 3. Analysis and conclusion is given in section 4.

2. Algorithm for Proposed M ethod

Step 1: Construct the transportation table from give transportation problem.

Step 2: Select the minimum odd cost from the transportation table.

Step 3: Subtract selected least odd cost only from odd cost in matrix. Now  there will be at least one zero and remaining all
cost become even.  Allocate maximum possible supply or demand at the place of zero, and delete the row or column
where supply or demand zero.

Step 4: 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. Select the row or column with the highest Penalty cost (breaking
tie choosing the lowest-cost cell). Allocate as much as possible to the feasible cell with the lowest transportation cost in the
row or column with the highest penalty cost.

Step5: Repeat steps4, 5 and 6 until al requirements have been meet.
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Step6: Compute total transportation cost for the feasible allocations using the original balanced transportation cost matrix.
3. lHlustration

Example: 1
Stepl
Consider the following cost minimizing transportation problem
Table: 1
D1 D2 D3 D4 Demand
S1 11 13 17 14 250
S2 16 18 14 10 300
S3 21 24 13 10 400
Supply 200 225 275 250 950
Step 2: The minimum odd cost is 11
Step 3 Table: 2
D1 D2 D3 D4 Demand
200
S1 0 2 6 14 250
S2 16 18 14 10 300
S3 10 24 2 10 400
Supply 200 225 275 250 950
The column D1 is deleted.
Step 4 Table: 3
D2 D3 D4 Demand Column
Penalty
S1 2 6 14 50 4
S2 18 14 10 300 4
S3 24 2 10 400 8
Supply 225 275 250
Row
Penalty 16 4 0
Maximum penalty is 16 which correspond to D2.
Table: 4
D2 D3 D4 Demand
S1 50 6 14 50
S2 18 14 10 300
S3 24 2 10 400
Suppl 225 275 250
The row SL is deleted. PPy
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Step 5 (i) Table: 5
D2 D3 D4 Demand | Column
Penalty
2 18 14 10 300 4
S3 24 2 10 400 8
Supply 175 275 250
Row Penalty
6 12 0
Maximum penalty is 12 which correspond to D3.
Table: 6
D2 D3 D4 Demand
2 18 14 10 300
S3 4 275 |10 400
2
The column D3 is deleted. Supply 175 275 250
Step 5 (i)
Table: 7
D2 D4 Dema Penalty
nd cost
S2 18 10 300 4
3 24 10 125 14
Supply 225 250
Penalty cost 6 0
Maximum penalty is 14 which correspond to S3. Table: 8
D2 D4 Demand
2 | 175 | 125 300
18 10
S3 24 | 125 125
10
Supply 225 250
The cost isallocated in S3.The row S3 is deleted and remaining cells are all ocated.
Step 6
Table: 9
D1 D2 D3 D4 Demand
| 200 | 50
Sl 11 13 17 14 250
175 | 125
S2 16 18 14 10 300
| 275 | 125
S3 21 24 13 10 400
Supply 200 225 275 250 950
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The total cost =11x200+13x50+18%175+10x125+13x275+10%125

=12075
Example: 2
Consider the following cost minimizing transportation problem
Table: 10
D1 D2 D3 D4 Demand
S1 13 25 12 21 18
S2 18 23 14 9 27
S3 23 15 12 16 21
Supply 14 12 23 17 66

By applying proposed method allocations obtained are givenin Table 11.

Table: 11
D1 D2 D3 D4 Demand
(14 | (4|
S1 13 25 12 21 18
|10 || |17 ||
2 18 23 14 9 27
[12 9 |
23 15 12 16 21
S3
Supply 14 12 23 17 66
Thetotal transportation cost is 811
Example: 3
Consider the following cost minimizing transportation problem
Table: 12
D1 D2 D3 Demand
S1 0 2 1 6
2 2 1 5 7
S3 2 4 3 7
Supply 5 5 10 20
By applying Proposed Method allocations obtained are given Table 13
Table: 13
D1 D2 D3 Demand
Ell (1
Sl 0 2 1 6
(5 || [2
S2 2 1 5 7
7l
S3 2 4 3 7
Supply 5 5 10 20

Thetotal transportation cost associated with this allocation is 37
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Example: 4
Consider the following cost minimizing transportation problem

Table: 14
D1 D2 D3 D4 Demand
S1 13 18 30 8 8
S2 55 20 25 40 10
S3 30 6 50 10 11
supply 4 7 6 12 29
By applying Proposed Method allocations obtained are given in Table 15
Table: 15
D1 D2 D3 D4 Demand
S1 4 /18 30 4 8
13 8
2 55 | 4 |6 |40 |10
20 25
S3 30 E 50 E 11
6 10
Supply 4 7 6 12 29

The total transportation cost associated with this allocation is 412.

4. Analysisand Conclusion

Initial Basic Feasible Solution for the above four problems given in section 3 using North West Corner Method (NWCM)
,Least Cost Method (LCM) and Vogel’s Approximation Method (VAM) and Optimal solution using Modified
Distribution (M OD1) are calculated and given in the following Table 16

Table: 16
Problem | Problem Proposed method NWCM LCM VAM MODI
Dimension Method
1 3x4 12075 12200 12825 12075 12075
2 3x4 811 1052 881 811 811
3 3x3 37 42 37 37 33
4 3x4 412 484 516 476 412
Conclusion

Comparing the values of Transportation cost in the above Table (16) the Proposed Method provides a feasible solution
which isequal to the optimal solution or nearest to the optimum solution and it is obtained in fewer iterations. The proposed
algorithm is easy to understand and apply. It will be very useful for the decision makers who are dealing with logistic and
supply chain problems.
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