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Abstract— In this paper a new method is proposed for finding 

an optimal solution for a wide range of transportation. This 

method is easy to understand and use compared to other methods. 

The main feature of this method is that it requires very simple 

arithmetical and logical calculations and avoids large number of 

iterations. This method is very efficient for those decision makers 

who are dealing with logistics and supply chain related issues. 

This method can easily adopt among the existing method. 
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I. INTRODUCTION 

Transportation problem is a special variety of classical 

linear-programming problem. The objective of the 

transportation problem is to provide the following 

information to the decision makers: what quality should be 

transported from a manufacturing unit to all possible 

destinations? And what would be the cost for this allocation? 

Transportation problem is a particular class of linear 

programming, which is associated with day-to-day activities 

in our real life and mainly deals with logistics. It helps in 

solving problems on distribution and transportation of 

resources from place to another. Transportation problems 

deal with transportation of a single product manufactured at 

different plants (supply origins) to a number of different 

warehouses (demand destination). The objective is to satisfy 

the demand at destination from the supply constraint at the 

minimum transportation cost possible. 

The objective of the transportation model is to determine the 

amount to be shipped from each source to each destination so 

as to maintain the supply and demand requirements at the 

lowest transportation cost. 

II. PROPOSED METHOD (EXPONENTIAL APPROACH) 

Step 1: Formulation 

Construct the transportation model (Table) from the given 

transportation problem. 

Step 2: Row & Column reduction 

 Subtract each row entries of the transportation table from the 

respective row minimum and then subtract each column 

entries of the transportation table from the respective column 

minimum, so that each row and column  will have least one 

zero. 

Step 3: Assigning Exponential penalties 
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 Now there will be at least one zero in each row and column 

in the reduced cost matrix. Select the first zero (row wise) 

occurring in the cost matrix.  

Count the total number of zeros excluding the selected one in 

the corresponding row and column. And then assign 

exponential penalties (sum of zeros in respective row and 

column).   Repeat the procedure for all zeros in the matrix. 

Step 4: Optimality Test  

Now choose a zero for which the minimum exponential 

penalty is assigned from step 3 and allocate the respective 

cell value with maximum possible amount.   

If tie occurs for any cell in the penalty values then first check 

for the corresponding value in demand and supply, find its 

average value and assign the allocation for least average 

value. And if again tie occurs then check the corresponding 

value in the rows and column and select the minimum.   

Step 5:  

After performing step 4 delete the row or column (where 

supply or demand becomes zero) for further calculation. 

Step 6:  

 Check whether the resultant matrix possesses at least one 

zero in each column and in each row. If not repeat step2, 

otherwise go to step 7. 

Step 7:   

Repeat step 3 to step 6 untill and unless all the demands are 

satisfied and all the supplies are exhausted. 

Step 8:   

For the allocated values calculate the optimal cost. 

III. NUMERICAL EXAMPLE 

Consider the following cost minimizing transportation 

problem with the three origins and four destinations. 

 

Step1: Mathematical Formulation: 

Construct the transportation table from the given 

transportation problem 

 

      To 

 

From 

D1 D2  D3 

 

D4 Supply 

S1 13 20 25 8 8 

S2 50 20 25 45 10 

S3 25 6 55 10 11 

Demand 4 7 6 12     29 

29 
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Step 2: Row reduction & Column reduction:  

Subtract each row entries of the transportation table from the 

respective row minimum and then subtract each column 

entries of the transportation table from the respective column 

minimum. 

(i) Subtracting row minimum: 

        To 

From 

D1 D2 D3 D4 Supply 

S1 5 12 17 0 8 

S2 30 0 5 25 10 

S3 19 0 49 4 11 

Demand 4 7 6 12 29 

 

(ii) Subtracting column  minimum: 

    To 

From 

D1 D2 D3 D4 Supply 

S1 0 12 17 0 8 

S2 30 0 0 25 10 

S3 19 0 49 4 11 

Demand 4 7 6 12 29 

 

Step 3: 

Now there will be at least one zero in each row and column in 

the reduced cost matrix. Select the first zero (row wise) 

occurring in the cost matrix. Count the total number of zeros 

excluding the selected one in the corresponding row and 

column. And then assign exponential penalties (sum of zeros 

in respective row and column).   Repeat the procedure for all 

zeros in the matrix. 

 

Position No.of zeros 

(1,1) 

(1,4) 

(2,2) 

(2,3) 

(3,2) 

1 

1 

2 

1 

1 

  

Step4: 

Now choose a zero for which the minimum exponential 

penalty is assigned from step 3 and allocate the respective 

cell value with maximum possible amount.   

If tie occurs for any cell in the penalty values then first check 

for the corresponding value in demand and supply, find its 

average value and assign the allocation for least average 

value. And if again tie occurs then check the corresponding 

value in the rows and column and select the minimum.   

The tie occurs at position (1,1),(1,4),(2,3) &(3,2) then check 

the values in demand and supply and find the respective 

average value   

1. (8, 4) =8+4/2=6 

2. (8, 12) =8+12/2=10 

3. (10, 12) =10+12/2=11 

4. (11,6 ) =11+6/2=8.5 

Hence select the minimum average value of cell (1,1) and 

allocate the respective cell as shown below 

 

 

    

 

     

 

 

 

 

 

 

 

                                                                   

                                                                                                       

       

 

              

(8,4)  √   ,(8,12), (10,12), (11,6)       

Step 5:  

After performing step 4, demand of D1 is zero. Hence delete 

the column D1 

 

Step 6: 

Check whether the resultant matrix possesses at least one 

zero in each column and each row, if not repeat step2. 

Otherwise go to step7. 

 

 

 

 

(4,12) 
√ 

(10,6) 

(7,11) 

 

 

 

 

 

 

 

 

Next position is (1,4), again tie exist for cell values (1,4),(2,3) 

& (3,2)  then check the values in demand and supply and find 

the respective average value 

1. (4, 12) =4+12/2=8 

2. (10, 6) =10+6/2=8 

3. (7, 11) =7+11/2=9 

 

 

 

 

 

 

 

 

 

 

 

 

      To 

From 

D1 D2 D3 D4 Supply 

     S1     01 12 17 01 8  4 

     S2 30 02 01 25 10 

     S3 19 01 49 4 11 

Demand  4 7 6 12 25 

      To 

From 

D2 D3 D4 Supply 

     S1 12 17 01 

      

0 

 

     S2 02 01 25 10 

     S3 01 49 4 11 

Demand 7 6 12    8 21 

4 

 

 

 

 

4 
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Supply of S1 is zero. Hence delete row S1 

 

 

 

√ (10,6) 
(11,8) 

 

 

 

 

 

Next position is (2, 3), again tie exist for cell values (2,3) & 

(3,4)  then check the values in demand and supply and find 

the respective average value. 

1. (10, 6) =10+6/2=8 

2. (11,8) =11+8/2=9.5 

Demand of D3 is zero. Hence delete the column D3 

 

 

 

 

(4,7) √    

(11,8) 

 

 

Next 

position is (2, 2), again tie exist for cell values (2,2) & (3,4)  

then check the values in demand and supply and find the 

respective average value 

1. (4, 7) =4+7/2=5.5 

2. (11, 8) =11+8/2=9.5 

Supply of S2 is zero. Hence delete row S2 

 

 Delete the row minimum from the cell and the column 

minimum from that cell. 

 

 

Step7: 

 Repeat step 3 to step 6 until and unless all the demands are 

satisfied and all the supplies are exhausted. 

 

Optimum solution: 

 

      To 

 

From 

D1  D2 D3 

 

D4 Suppl

y 

S1        

13 

 

20 

 

25 

        

18 

 

8 

S2  

50 

       

20 

       

25 

 

45 

 

10 

S3  

25 

       

6 

 

55 

       

10 

 

11 

Demand 4 7 6 12  29 

 

 

Step8: The total cost associated with these allocations is  

(4*13+8*4+20*4+25*6+3*6+10*8)= 

52+32+80+150+18+80= Rs. 412 

IV. CONCLUSIONS  

Thus it can be concluded that the proposed method provides 

an optimal solution in less number of iterations, directly for 

the given transportation problem. As this method required 

less number of time and is very easy to understand and apply. 

So it will be very helpful for decision makers who are dealing 

with logistic and supply chain problem. 
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From 

D2 D3 D4 Supply 

     S2 02 01 21 10 

     S3 02 49 01 11 

Demand 7 6 8 21 

      To 

From 

D2 D4 Supply 

     S2 01 

 

21 0 

     S3 02 01 11 

Demand 7  3 8 11 

      To 

From 

D2 D4 Supply 

     S3 0 0 
 

11 

 

Demand 7  3 8   29  

(Total) 

4 
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