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Abstract 

               In my previous research paper entitled “A Comparative Study Of Initial Basic Feasible Solution 

Methods For Transportation Problems By Using A New Method Named Average Transportation Cost Method 

(ATCM)”, we had developed a new technique for obtaining an initial basic feasible solution for a balanced 

transportation problem which is optimal or too close to optimal as compared to existing ones namely VAM, 

PAM and MTCM. In this research paper entitled” An efficient method which is the modified form of Average 

Transportation Cost Method (ATCM) ”, we established an improved form of ATCM which is more efficient and 

reliable as compare to ATCM for computing initial basic feasible solution which is optimal for balanced 

transportation problem and easy to handle by a non-mathematician in a shorter time period. A numerical 

example is given to show the efficiency of the method.             
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I. INTRODUCTION 

 

Transportation problems have been widely studied in Computer Science and Operations Research. It is one 

of the fundamental problems of network flow problem which is usually use to minimize the transportation cost 

for industries with number of sources and number of destination while satisfying the supply limit and demand 

requirement. Transportation models play an important role in logistics and supply-chain management for 

reducing cost and improving service. Some previous studies have devised solution procedure for the 

transportation problem with precise supply and demand parameters. Efficient algorithms have been developed 

for solving the transportation problem when the cost coefficients and the supply and demand quantities are 

known exactly. In real world applications, the supply and demand quantities in the transportation problem are 

sometimes hardly specified precisely because of changing economic conditions. 

 

The basic TP was first developed by F.L. Hitchcock in 1941, then separately by T.C. Koopmans in 1947  

and then the systematic solution procedures from the simplex algorithm were further developed, primarily by 

G.B. Dantzig in 1951  and then by Charnes et al. In the solution procedure of TP, IBFS is known as the 

fundamental stage for finding an optimal solution. The well recognized classical methods, for finding an IBFS 

for the transportation problems are North West Corner Rule (NWCR), Least Cost Method (LCM) and Vogel’s 

Approximation Method (VAM). Again researchers worked and are working on transportation problem to 

develop new  algorithm to find a better IBFS for TPs, and these methods may be used to solve maximization 

transportation problems and also time minimization transportation problems. Like other researchers, in this 

paper an effective procedure for finding an IBFS for the cost minimizing TPs is proposed. 
 

A.  Balanced and Unbalanced Transportation Problem:  

           A Transportation Problem is said to be balanced transportation problem if total number of supply is same 

as total number of demand otherwise it is said to be unbalanced transportation problem. 

  

B.  Basic Feasible Solution: 

          Any solution Xij ≥ 0 is said to be a feasible solution of a transportation problem if it satisfies the 

constraints. The feasible solution is said to be basic feasible solution if the number of nonnegative allocations is 

equal to (m+n-1) while satisfying all rim requirements, i.e., it must satisfy requirement and availability 

constraint. There are three ways to get basic feasible solution.  
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1) North West Corner Rule  

2) Minimum Cost Method or Matrix Minima Method  

3) Vogel’s Approximation Method or Regret Method  
 

II. METHODOLOGY 
 

Algorithm for Proposed Method: 

 

Step 1.  Firstly make the table balanced. Now compute penalty of each row. Here the penalty will be equal to 

the average of minimum two costs in the row.   

 

Step 2.  Similarly compute penalty for each column. Here also the penalty will be equal to the average of 

minimum two costs in that column. 

 

Step 3. Identify the row or column with the maximum penalty and assign possible value to the variable having 

smallest shipping cost in that row or column. If two or more rows corresponding equal penalty then select the 

cell with minimum cost of that maximum penalty row. 

 

Step 4. Cross out the satisfied row or column. 

 

Step 5. Write the reduced table and compute new penalties with same procedure until all the allocations have 

been made . Determine the total minimum cost of occupied cells satisfying m+n-1allocations. 

 

Note: Penalty means the average of the minimum two costs in a row or a column.                                  

 
III. NUMERICAL EXAMPLE 

 
Problem-1: Consider the following cost minimizing transportation problem with four sources and three 

destinations: 

Destinations 

Sources S1 S2 S3 S4 Supply 

D1 3 6 8 5 20 

D2 6 1 2 5 28 

D3 7 8 3 9 17 

Demand 15 19 13 18 Total=65 

Using Proposed Method the final solution is presented in the following table: 

 

Destinations 

Sources S1 S2 S3 S4 Supply 

D1 2   18 20 

D2 9 19   28 

D3 4  13  17 

Demand 15 19 13 18 Total=65 

 

Therefore the total transportation cost determined by the Proposed Method is: 

Min. Z = (3)(2) + (5)(18) + (6)(9) + (1)(19) + (7)(4) + (3)(13)  

=6 + 90 + 54 + 19 + 28 + 39  

= Rs. 236 

IV. RESULT 

The proposed method provides  an initial basic feasible solution either optimal or too close to optimal 

for balanced transportation problem within shorter iterations without making the calculation lengthy and time 

consuming too. 

V. CONCLUSIONS 

By using the proposed method we conclude that we obtain an efficient and modified algorithm for 

finding an initial basic feasible solution which is optimal or too close to optimal as compare to existing methods 
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namely  Average Transportation Cost Method, VAM etc. within shorter time period and easy to use. Further, the 

proposed method is good enough in some cases of unbalanced transportation problem. 
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