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Abstract 
 

A new method called modified zero suffix method is proposed for finding an 
optimal solution for transportation problems in single stage. The solution 
procedure is given with numerical examples. As this method is very easy to 
understand and apply, it will help the managers in logistics related issues by 
aiding them in the decision making process and providing an optimal solution 
in a simple and effective manner. 
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1. Introduction 
The transportation problem is a special class of linear programming problem which has 
applications in industry, communication network, planning, scheduling and 
transportation etc. The transportation problem deals with shipping commodities from 
different sources to various destinations. The objective of the transportation problem is 
to determine the shipping schedule that minimizes the total shipping cost while 
satisfying supply and demand limits. The algorithm of the approach is detailed with 
suitable numerical examples. Further comparative studies of the new technique with 
other existing algorithms are established by means of sample problems. 
 
 
2. Literature Review 
In real world applications, the supply and demand quantities in the transportation 
problem are sometimes hardly specified precisely because of changing economic 
conditions. It was first studied by F. L. Hitchcock in 1941, then separately by 
Koopmans [10], and finally placed in the framework of linear programming and solved 
by simplex method by Dantzig [4]. Chandra and Saxena [3] proposed time minimizing 
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transportation problem with impurities. Abdul Quddoos et al. [1] proposed a new 
method named ASM-Method is proposed for finding an optimal solution for a wide 
range of transportation problems, directly. Pandian and Natarajan [12,13] studied a 
new method namely, blocking method for finding an optimal solution to BTPs and also 
they proposed another method namely, blocking zero point method for finding all 
efficient solutions to a bottleneck-cost transportation problem. Shimshak et al. [15] 
proposed a modification of vogel's approximation method through the use of 
heuristics. Recently, Akilbasha et al. [2] have proposed a new method for finding an 
optimal solution for fully fuzzy BCTPs. And also so many Researchers like Gaurav 
Sharma et al. [5] solved the Transportation Problem with the help of Integer 
Programming Problem. Gupta [6] proposed a new method for solving Time-Cost 
Transportation Problem. Issermann [8] proposed a method for solving linear bottleneck 
transportation problem. Kirca and Satir [9] find a heuristic for obtaining an initial 
solution for the transportation problem. Nagoor Gani and Abdul Razak [11] solved the 
fuzzy transportation problems in two stages. Hasan [7] studied direct method for 
finding optimal solutions of transportation problems are not always reliable. Prakash 
[14] studied on minimizing the duration of the transportation. Several sorts of methods 
have been established for finding an optimal solution to the transportation problems. 
 
 
3. Proposed Method 
In this paper, a new method called modified zero suffix method is proposed for finding 
an optimal solution for transportation problems with equality constraints in a single 
stage. This method is very easy to understand and apply. This method has much easier 
heuristic approach for finding an optimal solution directly with lesser number of 
iterations and very easy computations. Three numerical examples are provided to 
prove my claim. 
This paper is organized as follows: In section 4, general format of transportation 
problem, some basic definitions are listed. In section 5, our proposed method for 
finding an optimal solution to transportation problem by using modified zero suffix 
method is presented. In section 6, numerical examples are solved. The conclusion is 
discussed in section 7. 
 
 
4. Transportation problem with equality constraints 
Consider the following transportation problem with equality constraints. 
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Where m is the number of supply points; n is the number of demand points; 

ij is the number of units shipped from supply point i to demand poi ; nt jx  

ij is the cost of shipping one unit from supply point i to the demand poi ; nt jc  

is the supply at supply point i and the demand at demand point j.  is i ja b
 

 
Now, the above problem can be put in the following transportation table. 
 

     Supply 

 11c  12c   n 1c  1a  

 21c  22c   n 2c  2a  

          

 m1c  m2c   n mc  ma  
Demand 1b  2b   nb   

 
 
4.1 feasible Solution 
Any set of non-negative allocations of a transportation problem which satisfies the 
row sum or column sum ( if the problem is unbalanced ) or both ( if the problem is 
balanced) is called a feasible solution. 
 
4.2 Optimal Solution 
A feasible solution which minimizes the total shipping cost is said to be optimal 
solution. 
 
4.3 Balanced and Unbalanced Transportation Problem 
A Transportation Problem (TP) is said to be balanced if the total supply from all 

sources equals to the total demand in the destinations (i.e.)
1 1
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5. Modified Zero Suffix Method 
We, now introduce a new method called the modified zero suffix method for finding 
an optimal solution to a transportation problem. 
 
The method proceeds as follows. 
Step 1: Construct the transportation table for the given TP. 
Step 2: Subtract each row entries of the transportation table from the row minimum 
and then subtract each column entries of the resulting transportation table after using 
the Step 1 from the column minimum. 
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Step 3: 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. 
If so, go to Step 7. (Such reduced table is called the allotment table). 
If not, go to Step 4. 
Step 4: Draw the minimum number of horizontal lines and vertical lines to cover all 
the zeros of the reduced transportation table such that some entries of row(s) or / and 
column(s) which do not satisfy the condition of the Step3 are not covered. 
Step 5: Develop the new, revised and reduced transportation table as follows: 
(i) Find the smallest entry of the reduced cost matrix not covered by any lines. 
(ii) Subtract this entry from all the uncovered entries and add the same to all entries 

lying at the intersection of any two lines and then, go to Step 3. 
 
Step 6: Repeat the steps 3 to 5 till the step 3 is satisfied. 
Step 7: In the reduced cost matrix there will be at least one zero in each row and 
column, then find the suffix value of all the zeros in the reduced cost matrix by 
following simplification, the suffix value is denoted by S, Therefore S = {Add all the 
costs (which is greater than zero) of adjacent rows and columns corresponding to each 
zeros / No. of costs added} 
 
Do allocation according to the following rules: 
a) Choose the maximum of S, if it has one maximum value then first supply to 

that demand corresponding to the cell. If it has more equal values then select 

{ ,i ja b } and supply to that demand maximum possible. 

b) Then allot the next maximum value of S and continuing the process till all the 
supply and demands are fully supplied and fully received. 

 
 
6. Numerical examples 
Example 6.1 Consider the following cost minimizing transportation problem with 
four sources and three destinations 
 

 S1 S2 S3 S4 Supply 
D1 13 18 30 8 8 

D2 55 20 25 40 10 

D3 30 6 50 10 11 

Demand 4 7 6 12  

 
By applying the proposed Modified Zero Suffix Method allocations are obtained as 
follows: 
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 S1 S2 S3 S4 Supply 
D1 13 

(4) 
18 
(3) 

30 8 
(1) 

8 

D2 55 20 
(4) 

25 
(6) 

40 
 

10 

D3 30 
 

6 
 

50 10 
(11) 

11 

Demand 4 7 6 12  

 
 
The minimum transportation cost associated with this solution is 
Z  (13 4 18 3 8 1 20 4 25 6 10 11)

  

$ 

$ (52+54+8+80+150+ =  110)

   =  $ 454

           
 

 
Commits: The existing zero suffix method gives the optimal solution is $476 but the 
proposed modified zero suffix method shows that the optimal solution is $454. 
 
Example 6.2 Consider the following cost minimizing transportation problem with six 
sources and four destinations: 
 

 S1 S2 S3 S4 S5 S6 Supply 
D1 9 12 9 6 9 10 5 

D2 7 3 7 7 5 5 6 

D3 6 5 9 11 3 11 2 

D4 6 8 11 2 2 10 9 

Demand 4 4 6 2 4 2  

 
By applying Modified Zero Suffix Method allocations are obtained as follows: 
 

 S1 S2 S3 S4 S5 S6 Supply 
D1 9 

 
12 
 

9 
(5) 

6 9 10 5 

D2 7 3 
(4) 

7 7 5 5 
(2) 

6 

D3 6 5 9 
(1) 

11 
 

3 
(1) 

11 2 

D4 6 
(4) 

8 11 
 

2 
(2) 

2 
(3) 

10 9 

Demand 4 4 6 2 4 2  

 
The minimum transportation cost associated with this solution is 
 



3748  A. Akilbasha et al 

Z  (9 5 3 4 5 2 9 1 3 1 6 4 2 2 2 3)

  

$ 

$ (45+12+10+9+3+24+4+6)

   =  $ 1

 =  

1

 

3

               
 

 
Commits: The modified zero suffix method shows that the optimal solution is $113 
but the existing zero suffix method gives the optimal solution is $136. 
 
Example 6.3 Consider the following cost minimizing transportation problem with 
five sources and four destinations: 
 

 S1 S2 S3 S4 S5 Supply 
D1 4 3 1 2 6 80 

D2 5 2 3 4 5 60 

D3 3 5 6 3 2 40 

D4 2 4 4 5 3 20 

Demand 60 60 30 40 10  

 
By applying Modified Zero Suffix Method allocations are obtained as follows: 
 

 S1 S2 S3 S4 S5 Supply 

D1 
4 
(10) 

3 
1 
(30) 

2 
(40) 

6 80 

D2 5 
2 
(60) 

3 4 5 60 

D3 
3 
(30) 

5 
6 
 

3 
 

2 
(10) 

40 

D4 
2 
(20) 

4 
4 
 

5 
 

3 
 

20 

Demand 60 60 30 40 10  

 
The minimum transportation cost associated with this solution is 
 
Z  (4 10 1 30 2 40 2 60 3 30 2 10 2 20)

 

$ 

$ (40+30+80+120+90  = +20+40)

   =  $ 42

 

0

             
 

 
Commits: The modified zero suffix method and the existing zero suffix method both 
gives the optimal solution is $420. 
 
 
7. Conclusion 
The optimal solution obtained by the Modified Zero Suffix Method gives the best 
optimal solution to the transportation problems by comparing to the existing Zero 
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Suffix Method. This proposed Modified Zero Suffix Method helps the decision makers 
to select the best optimal solution. 
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