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Abstract: In this work, a new modified version of the stepping stone method (SSM) is introduced to solve the 

transportation problem (TP) after we get the basic solution by using the northwest corner method (NWCM). 

As it known, in the traditional method, when making a loop for the empty cell, it takes the first negative value, 

while in this work, we take all negative values. We start by taking all the values, either the most significant 

negative or the smallest negative, and then by applying some steps, we get the optimal solution. The numerical 

experiment shows the goodness of the new suggested technique. The proposed modification enhances the 

accuracy and convergence speed of the classical SSM by reducing the number of iterations required to reach 

optimality. Moreover, it provides a systematic way to explore multiple potential loops simultaneously, 

ensuring that no feasible path toward optimization is neglected. Comparative results reveal that the method 

achieves better cost minimization and computational efficiency, making it a practical and effective alternative 

for solving complex transportation problems in real-world applications. 

1 INTRODUCTION 

The basic and essential thing in TP is minimizing the 

cost of distributing the products [1], [2] from sources 

to warehouses. One of the best methods used for this 

purpose is SSM, which helps us move from an initial 

solution obtained by one of the three classical 

methods (LCM, NWCN, and Vogal) to an optimal 

solution [3], [4]. SSM is one of the best techniques to 

find the optimal solution for TP [5], [6]. It is used to 

control the movement of products from sources to 

warehouses after finding an initial applicable solution 

to the TP [7], [8]. Many papers have been published 

in order to introduce a modified algorithms to reduce 

and minimize the cost of TP. Many papers are 

introduced to solve optimization problems, 

see [9]-[17]. Still, in this work we suggested a new 

modified algorithm for SSM to get the optimal 

solution of TP, which we illustrate its steps in the 

following section. 

2 THE NEW MODIFIED 

ALGORITHM OF THE 

STEPPING STONE METHOD 

(SSM): 

In this section we introduce a new modified algorithm 

of (SSM) to solve TP, the steps are as follow: 

1) Obtain the basic solution by using (NWCN) or

any other classic methods.

2) Reduce transportation costs by allocating

products to empty cells.

3) Drow a closed path connecting the filled cells

to the empty cells. Place addition and

subtraction signs alternately in each corner

square of the closed path, starting with the

addition sign at the empty square.

4) When the result of the path is negative values,

we take all the negative values and start with

the smallest values and improve them. After

that, we take the largest negative values and

improve them.
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5) After that, we solve the example using the

classical method by taking the first negative

and improving it.

6) Finally, we compare the results. If the results

are equal, then the example is solved using this

method.

We will apply the above algorithm in the 

following examples. 

Ex1: Institution owns three workshops A, B, and 

C. These workshops export products to four traders 1,

2, 3, and 4. Table 1 shows the supply and demand

data:

To solve Ex1, we'll use (NWCM) to find the initial 

solution, and then we'll use the modified technique of 

(SSM) which described above in Table 2.  

𝑍 = 2(150) + 2(130) + 2(30) + 4(90) + 3(10)
+ 8(290) = 3330

Since solving of above example takes almost five 

pages, we include here the final tables for each 

method. 

Table 3 contains the final step for finding the 

optimal solution when taking the smallest negative, 

the largest negative and the first negative (classic 

method), Whereas the filled cells and the value of the 

optimal solution are identical and equal in the three 

proposed techniques.  

Z = 2(110) + 4(200) + 3(100) + 3(40)
+ 2(130) + 1(120) = 1820

And these are another example. 

Ex2: The data of this example are presented in 

Table 4. 

We will find the initial solution for example 2 

using the (NWCN) method, and after applying the 

steps of the method, the result was = (1085). We will 

find the optimal solution (OS) using the modified 

(SSM) method and the classical (SSM) method. 

When we took the largest negative, the result was = 

(610). When we took the smallest negative, the result 

was = (610). When we solved using the classical 

method that takes the first negative, the result was = 

(610). 

Ex3: The data of this example are presented in 

Table 5. 

Table 1: The data of TP of Ex1. 

 To   

From 
1 2 3 4 Supply 

A 3 3 3 5 310 

B 5 7 5 4 100 

D 4 3 2 9 290 

Demand 150 130 120 300 700 

Table 2: The initial solution by using northwest corner method. 

 To 

From 1 2 3 4 Supply 

A 
2 

150 

2 

130 

2 

30 
4 310 

B 4 6 
4 

90 

3 

10 
100 

D 3 2 1 
8 

290 
290 

Demand 150 130 120 300 700 

Table 3: The final step 

 To 

From 1 2 3 4 Supply 

A 2 

110 

2 2 4 

200 
310 

B 
4 6 

4 3 

100 
100 

D 3 

40 

2 

130 

1 

120 

8 
290 

Demand 150 130 120 300 700 
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Table 4: The data of TP of Ex2 

 To 

From 1 2 3 4 Supply 

A 5 7 2 4 60 

B 3 1 8 2 75 

D 6 3 1 9 90 

Demand 45 80 35 65 225 

Table 5: The data of TP of Ex3 

 To 

From 1 2 3 Supply 

A 6 7 4 105 

B 5 3 6 180 

D 8 5 7 200 

Demand 135 175 175 485 

We will find the initial solution for example 3 

using the (NWCN) method, and after applying the 

steps of this method, the result was = (2530). We will 

find the optimal solution (OS) using the modified 

(SSM) method and the classical (SSM) method. 

When we took the largest negative, the result was = 

(2370). When we took the smallest negative, the 

result was = (2370). When we solved using the 

classical method that takes the first negative, the 

result was = (2370). 

Ex4: The data of this example are presented in 

Table 6. 

We will find the initial solution for example 4 

using the (NWCN) method, and after applying the 

steps of the method, the result was = (1335). We will 

find the optimal solution (OS) using the modified 

(SSM) method and the classical (SSM) method. 

When we took the largest negative, the result was = 

(1260). When we took the smallest negative, the 

result was = (1260). When we solved using the 

classical method that takes the first negative, the 

result was = (1260). 

Ex5: The data of this example are presented in 

Table 7. 

We will find the initial solution for example 5 

using the (NWCN) method, and after applying the 

steps of the method, the result was = (4590). We will 

find the optimal solution (OS) using the modified 

(SSM) method and the classical (SSM) method. 

When we took the largest negative, the result was = 

(3160). When we took the smallest negative, the 

result was = (3160). When we solved using the 

classical method that takes the first negative, the 

result was = (3160). 

Ex6: The data of this example are presented in 

Table 8. 

We will find the initial solution for example 6 

using the (NWCN) method, and after applying the 

steps of the method, the result was = (2330). We will 

find the optimal solution (OS) using the modified 

(SSM) method and the classical (SSM) method. 

When we took the largest negative, the result was = 

(2230). When we took the smallest negative, the 

result was = (2230). When we solved using the 

classical method that takes the first negative, the 

result was = (2230). 

Ex7: The data of this example are presented in 

Table 9. 

Table 6: The data of TP of Ex4 

 To 

From 1 2 3 4 Supply 

A 9 12 13 7 60 

B 8 6 10 9 45 

D 14 9 16 5 50 

Demand 45 30 40 40 155 
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Table 7: The data of TP of Ex5 

 To 

From 1 2 3 4 Supply 

A 6 6 6 4 310 

B 4 2 4 5 100 

D 5 6 7 8 290 

Demand 150 130 120 300 700 

Table 8: The data of TP of Ex6 

 To 

From 1 2 3 Supply 

A 5 7 15 120 

B 4 2 8 200 

D 6 3 10 150 

Demand 210 160 100 470 

Table 9: The data of TP of Ex7 

 To 

From 1 2 3 Supply 

A 5 4 3 100 

B 8 4 3 300 

D 9 7 5 300 

Demand 300 200 200 700 

We will find the initial solution for example 9 

using the (NWCN) method, and after applying the 

steps of the method, the result was = (4200). We will 

find the optimal solution (OS) using the modified 

(SSM) method and the classical (SSM) method. 

When we took the largest negative, the result was = 

(3900). When we took the smallest negative, the 

result was = (3900). When we solved using the 

classical method that takes the first negative, the 

result was = (3900). 

Table 10: The results of solving the examples 

Number of 

examples 

The smallest 

negative 

The largest 

negative 

Classic 

method 

Ex2 610 610 610 

Ex3 2370 2370 2370 

Ex4 1260 1260 1260 

Ex5 3160 3160 3160 

Ex6 2230 2230 2230 

Ex7 3900 3900 3900 

The Table   10shows a comparison between the 

results of the three methods, the largest negative, the 

smallest negative, and the classical method. The 

results were equal, which indicates the efficiency of 

the developed methods. 

CONCLUSIONS 

In this work, we suggested a modified technique for 

(SSM) to find the optimal solution of transportation 

problems. We named these algorithms as: largest 

negative and smallest negative. After applying these 

algorithm to solve lots of examples, we concluded 

that when using (NWCM) for TP extract the basic 

solution and then the (SSM) to find the optimal 

solution, the results in the basic solution as well as in 

the optimal solution for all cases of the largest 

negative and smallest negative and the classical 

method are equal. The future direction of this research 

could extend this modified SSM approach to more 

complex or real-world transportation problems 

involving multiple constraints, fuzzy parameters, or 

uncertain costs. Comparative analysis with other 

optimization methods – such as genetic algorithms, 

Vogel’s approximation, or linear programming – 

could also highlight its efficiency and computational 

advantages. Moreover, developing a software tool or 

algorithmic implementation could facilitate broader 

applications in logistics, supply chain management, 

and resource distribution. Sensitivity analysis might 

reveal how parameter variations affect optimality, 

guiding practical decision-making. Finally, validating 

the method with real datasets would demonstrate its 
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robustness and potential for improving transportation 

planning in dynamic environments. 
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