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The SS method is a direct method proposed for deriving an optimal 

solution towards transportation problem. This method solves the 

problem optimally. Herewith in this research paper, an optimal 

solution is evinced by row/ column reduction to form a transformed 

matrix by the systematic allocation of zero by position. Paramount 

benefit this method produces is lessened the time for calculation, 

interoperability, and negating degeneracy but not limited to these. 

Examples herewith make the case for better understanding this 

method. 
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Introduction:-  
The special type of linear programming problem is transportation problem. In the transportation problem, there are 

many origins and many destinations in which the commodities are transported from one place to other in a minimum 

cost. Each source has a certain amount of the supply and each destination has a certain demand. The objective of this 

model is to determine the minimized total cost while satisfying all the supply and demand restrictions.  

 

The decision variable 𝑇𝑖𝑗  of a transportation model the i
th 

 supply at the source to the  j
th

 demand at the destination. 

 

Hitchcock first presented this problem in 1941 .For the large scale of the transportation problem; The Simplex 

method is not suitable. In 1954 Charnes and Cooper had developed Stepping Stone method for the efficiency reason. 

The initial basic feasible solution was further developed by VAM (Reinfeld and Vogel 1958). 

 

Until now, MODI method was used for obtaining/ solving the transportation problem, this method would be futile 

without obtaining initial feasibility and degeneracy. Whereas this proposed (SS) method would decapitate the initial 

feasibility and degeneracy steps thereby leaping to the solution in shortened steps.  

 

The chronology of the events to derive in this method delves as below:- 

Section 2 – Presents the mathematical form of TP. Section 3 – Algorithms formulated and Section 4 – Illustrates 

numerical examples and finally Section 5 – Summarizes with the conclusion and brief discussion of the results. 

 

Mathematical form of transportation problem:- 

The transportation problem can be formulated as an LP problem. Let Tij , i=1…..m, j = 1 ….. n be the number of 

units transported from  source i  to destination j. 
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The LP problem is as follows  

       

Minimize Z =   𝐾𝑖𝑗  𝑇𝑖𝑗
𝑛
𝑗=1  𝑚

𝑖=1   

 

Subject to the constraints 

 

  𝑇𝑖𝑗  ≤ 𝑆𝑖
𝑛
𝑗=1    For all i 

 

  𝑇𝑖𝑗  ≥ 𝑑𝑗
𝑚
𝑖=1    For all j 

 

𝑋𝑖𝑗   ≥ 0   

 

A transportation problem is said to be balanced if  

 

  𝑆𝑖
𝑚
𝑖=1     =     𝑑𝑗

𝑛
𝑗=1        

 

 

                                                       Sources                 Destinations 

  

 

                      Units of supply Units of demand 

      

 

 

 

 

 

Algorithm:- 
Step 1:- 

For the given data construct a transportation table. If the problem is unbalanced, make it as a balanced one. 

 

Step 2:- 

Identify the   minimum cost element in each row of the transportation table and subtract in their corresponding row. 

 

Step 3:- 

Similarly, identify the minimum cost element in each column in the resulting table and subtract from their 

corresponding column 

 

Step 4:- 

Each position of zero is to be discussed Consider the zero of (i , j)
th 

 position and find the sum of the value in the row 

and the column for each zero and allocate the minimum of supply/demand for the position of the zero which is 

having a maximum value. Delete the corresponding row or column where the supply or demand is exhausted. 

 

Step 5:- 

Iterate the table from step 2 to step 4, till m + n -1 cell are allocated and all the supply and demand is exhausted. 

  

Step 6:- 

Calculate the total minimum cost 

Total cost =    Kij  Tij
n
j=1  n

i=1  

 

Note:- 

If there is a tie in maximum value (step 4), give the allocation for the zero position where the supply /demand is 

minimum. 
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Numerical examples:- 
Example.4.1:- 

Obtain optimal solution for the given transportation problem 

  
  

  
  

  
  

  
  
  

  
  
  

  
 

 Distribution  

  
 F

ac
to

ri
es

 

 A B C D Supply 

S1 10 2 20 11 15 

S2 12 7 9 20 25 

S3 4 14 16 18 10 

Req. 5 15 15 15 50 

 

Step 1:-  

After Row reduction and column reduction 

  
  

  
  

  
  

  
  
  

  
  
  

  
 

 Distribution  

  
  

 F
ac

to
ri

es
 

 A B C D Supply 

S1 8 0 16 0 15 

S2 5 0 0 4 25 

S3  5 

            0 

 

10 

 

10 

 

5 

10 

5 

Req.            5 15          15 15  

 

Step 2:- 

After Row reduction and column reduction 

  
  

 F
ac

to
ri

es
 

 B C D Supply 

S1 0 16 0 15 

S2  

0 

15 

               0 

 

4 

25 

10 

S3 5  5 0 5 

Req. 15                15            15  

 

Step 3:- 

After Row reduction and column reduction 

  
  

  
F

ac
to

ri
es

 

 B D Supply 

S1 5 

0 

10 

                  0 

15 

S2 10 

0 

4 10 

S3            

5 

5 

                  0 

5 

 Req. 15 15  

 

Step 4: 

  
  

  
  

  
  

  
  
  

  
  
  

  
 

 Distribution  

  
  

  
  

 F
ac

to
ri

es
 

       A       B     C      D Supply 

S1  

10 

5 

2 

 

20 

10 

          11 

15 

S2  

12 

10 

          7 

15 

9 

 

20 

25 

S3 5 

4 

 

        14 

 

16 

5 

18 

10 

Req. 5 15 15 15 50 

                                                             [m + n – 1 = 3 + 4 -1 = 6 allocation] 

Minimum cost = 5 × 2 + 10 ×11 + 10 × 7 +15 × 9 + 5 × 4 + 5 × 18 

Minimum cost = 435 
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Example 4.2:-  

A company has three factories and four distribution centers. 

  
  

  
  

  
  

  
  
  

  
  
  

  
 

 Distribution  

F
ac

to
ri

es
 

 Madras Madurai Trichy Salem Supply 

S1 3 2 7 6 5000 

S2 7 5 2 3 6000 

S3 2 5 4 5 2500 

Req. 6000 4000 2000 1500  

Suggest the optimal transportation schedule and find the minimum cost of transportation. 

 

Step 1:- 

After Row reduction and column reduction.   
  

  
  

  
  

  
  
  

  
  
  

  
 

 Distribution  

  
  

 F
ac

to
ri

es
 

 Madras Madurai Trichy Salem Supply 

S1 1 0 5 3 5000 

 

S2 

 

 

5 

 

 

3 

2000 

 

          0 

1500 

 

0 

6000 

4000 

2500 

S3 0 3           2 2 2500 

Req. 6000 4000      2000 1500  

Step 2:- 

After Row reduction and column reduction. 

  
  

  
  

 F
ac

to
ri

es
 

 Madras Madurai Supply 

S1           

1 

 

0 

 

5000 

S2 2 0 2500 

S3 2500 

0 

 

3 

 

2500 

Req.                  6000   

                 3500 

4000  

Step 3:- 

After Row reduction and column reduction. 

  
  

  
F

ac
to

ri
es

 

 Madras Madurai Supply 

S1 3500 

 

0 

1500 

 

0 

5000 

 

3500 

S2 2 2500 

                     0 

 

2500 

Req. 3500 4000 

1500 

 

 

0

200

400

600

MODI METHOD SS METHOD

435 435

COMPARISON CHART
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Step 4:- 
  

  
  

  
  
  

  
  
  

  
  
  

  
 

 Distribution  

  
  

  
  

  
  

F
ac

to
ri

es
 

 Madras Madurai Trichy Salem supply 

S1 3500 

3 

1500  

              2 

 

           7 

 

6 

5000 

S2  

 

            7 

2500 

 

              5 

2000 

 

2 

1500 

 

3 

6000 

S3 2500 

            2 

              

              5 

  

 4 

 

5 

2500 

Req. 6000 4000 2000 1500  

 

[m + n - 1 = 3 + 4 -1 = 6 allocation] 

 

Minimum cost = 3500 × 3 + 1500 × 2 + 2500 ×5 +2000 × 2 + 1500 × 3 + 2500 × 2 

Minimum cost = 39,500 

 

 
Conclusion:- 
A direct method proposed here solves the transportation problem. This method can be applied to all transportation 

problems and its kind.SS algorithm contains a systematic procedure, easy to comprehend. Here a maximum value of 

the sum of row and column of the zero’s are given allocation. This (SS) method aids in decision- making process 

and stands out in comparison to other methods given its quick steps with tangible solutions. 
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