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Abstract 
 

This note, points out how Pandian and Natarajan’s zero point method for the crisp or 

fuzzy transportation problems can be improved. This simple rule helps us to improve zero 

point method [6] as Improved Zero Point Method (IZPM) for solving both Crisp and 

Fuzzy transportation problems. This modification could result in an optimal solution. 

Further comparative study among the new technique and the other existing transportation 

algorithms are established by means of sample problems. 
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INTRODUCTION 

 

Vogel’s Approximation method for a balanced transportation problem starts with 

the calculation of penalties (the difference between the second minimum and the first 

minimum costs) for all rows and columns. Then it allocates as many units as possible to  
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the least-cost cell in the row or column having maximum penalty. Then the allocated 

row/column is deleted, penalties are revised and procedure repeated successively until all 

units are supplied.  

 

Shimshak et.al. [9] propose a modification (SVAM) which ignores any penalty 

that involves a dummy row  / column. For example, if there is dummy columns in the 

cost –matrix, the penalties are ignored not only for the dummy column, but also for all 

the rows since the calculation of row-penalties involves the dummy column. Goyal [3] 

suggests another modification (GVAM) where the cost of transporting goods to or from a 

dummy point is set equal to the highest transportation cost in the problem, rather than to 

zero. Ramakrishnan [7] consists of four steps of reduction and one step of VAM.  

Balakrishnan [5] suggest further modification in SVAM. 

 

Zero Point Method is very useful for determining an optimal solution for both 

crisp and fuzzy transportation problems. This method requires few step by step 

procedures to get an optimal solution for the given Crisp or fuzzy transportation problem. 

  

To illustrate this procedure, let us consider the following problem to describe Pandian 

and Natarajan[6] method.  

 

 

 
 D1 D2 D3 D4 Supply(ai) 

S1 01 02 03 04 06 

S2 04 03 02 00 08 

S3 00 02 02 01 10 

Demand(bj) 04 06 08 06  

 

We come to know that, it is not possible to solve the above problem using Pandian and 

Natarajan [6] method. It means there is no solution for this problem. Pandian and 

Natarajan [6] method, has few step by step procedures on that step4 says, check if each 

column demand is less than to the sum of the supplies whose reduced costs in that 

column are zero. Also, check if each row supply is less than to sum of the column 

demands whose reduced costs in that row are zero. Due to this condition this problem as 

no solution.  

 

If we replace “less than” in step4 by “less than or equal to” and apply remaining 

procedures of zero point method, we get an optimal solution. 
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As a result of using the suggestion given in this note, it is always possible to get 

an optimal solution (without any problem like no solution) for a given crisp or fuzzy 

transportation problems. 

 

A new algorithm is proposed, further comparative study among the new technique 

and the other existing transportation algorithms are established by means of sample 

problems.  

 

The new methodology is presented as follows: 

 

 

 

IMPROVED ZERO POINT METHOD (IZPM) 

 

Step1. Initialization 

 

 It is well known that an unbalanced transportation problem is equivalent to an 

ordinary balanced transportation problem with one dummy column or one dummy row 

with zero costs added. 

 

Step2. Develop the cost table 

(a) If dummy column (row) is added, locate the smallest element in each column 

(row) of the given cost table and subtract that from each element of that 

column (row). 

(b) In the reduced matrix obtained from 2(a), replace the dummy cost of the 

largest unit transportation cost. 

 

Step3. Determination of zero value 

(a) Locate the smallest element in each row of the cost table and then subtract that 

from each element of that row. 

(b) In the reduced matrix obtained form 3(a), locate the smallest element in each 

column and then subtract that from each element of that column. Each row 

and column now have at least one zero value. 

 

Step4. Optimality criterion 

(a) Verify each supply element is less than or equal to the sum of the demands, 

whose reduced costs are zero. 

(b) Now verify each demand element is less than or equal to the sum of the 

supplies, whose reduced costs are zero. 

(c) If 4(a) and 4(b) are satisfied then go to step 7 else go to step5. 

 



5424                                                                                                        A. Edward Samuel 
 

 

 

Step5. Revise the opportunity cost table. 

 

(a) Draw the minimum number of horizontal and vertical lines to cover all zeros 

in the revised cost table obtained from step3. (Omitting the unsatisfied row 

and column) 

 

Step6. Develop the new revised opportunity cost table. 

 

(a) From among the cells not covered by any line, choose the smallest element. 

Call this value k. 

(b) Subtract k from every element in the cell not covered by a line. 

(c) Add k to every element in the cell covered by the two lines, i.e., intersection 

of two lines 

(d) Elements in cells covered by one line remain unchanged. 

(e) Then go to step4. 

 

Step7. Determination of cell for allocation 

 

(a) Identify the largest unit transportation cost in the reduced matrix obtained 

from step4. If a tie occurs, use any arbitrary tie-breaking choice. Call this    

cell (i,j). 

(b) Select a single zero cell for allocation, corresponding to ith row and/or jth 

column, if exist. 

(c) Allocate the maximum possible to that cell, and cross off in the usual manner. 

(d) If single zero cell does not exists in both ith row and jth column then select the 

next largest unit transportation cost and repeat the process from step7(b) to 

step7(c) until all the rim requirements satisfied.(If not finally select arbitrary) 

 

 

To illustrate our procedure, the initial solutions obtained by VAM, SVAM, 

GVAM, RVAM, BVAM, and our procedure on twelve randomly generated 

unbalanced transportation problems are shown in the following table. The 

complete detailed results of these twelve problems are not shown here for space 

considerations, and are available from the author. 
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SOLUTIONS OBTAINDED BY ALL PROCEDURES 

 

 

Problem Rows Columns VAM SVAM GVAM BVAM RVAM IZPM Optimal 

1 3 3 91 91 91 115 91 91 91 

2 3 4 2424 2424 2752 2464 2424 2424 2424 

3 3 3 2600 2450 2450 2450 2450 2450 2450 

4 3 4 1745 1695 1665 1650 1650 1650 1650 

5 4 5 9200 9200 9200 9800 9800 9200 9200 

6 4 3 515 515 515 515 535 515 515 

7 4 3 144 183 143 143 143 143 143 

8 3 4 56 54 50 56 56 50 50 

9 4 5 1110 920 940 1120 1120 920 920 

10 3 3 487 447 487 696 487 487 487 

11 4 4 82 99 78 84 93 75 75 

12 3 5 780 770 770 800 795 770 770 

 

From the investigations and the results given above, it is clear that proposed method is 

better than VAM, SVAM, GVAM, RVAM, BVAM for solving both Crisp and Fuzzy 

transportation problems and also, the solution of an unbalanced transportation problems 

given by the proposed method is always optimal. 

 

 

Conclusion  

 

Improved Zero Point Method (IZPM) is simple and efficient method that is better 

than the existing methods, easy to understand and gives an optimal solution. As a result 

of using the suggestion given in this note, it is always possible to get an optimal solution 

for a given crisp or fuzzy transportation problems. 
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