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Abstract: 
 

The transportation problem is a critical application in the field of operations research. 

Finding an optimal solution to transportation problems can be challenging due to the complexity or 

cost of computer programs involved, as well as the time required for optimization. As a result, 

obtaining an initial basic feasible solution for the transportation problem has gained significant 

attention. The objective is to find a systematic approach that produces a solution close to, and at 

times, even the optimal solution. 

In this research paper, we propose the Cost-Quality method (CQM), a novel technique for 

obtaining an initial basic feasible solution for the transportation problem. CQM aims to maximize 

the transportation of goods while minimizing the associated costs, incorporating a weighting 

method-like strategy to achieve the most effective solution. By considering both the quantity of 

goods transported and the transportation costs, CQM strives to provide an optimal or near-optimal 

solution to address transportation problems. 

Through a comprehensive analysis and experimentation, we evaluate the effectiveness of 

CQM in comparison to existing methods. We examine its ability to deliver balanced solutions, 

minimize transportation costs, and achieve computational efficiency. The results demonstrate the 

advantages and practical implications of CQM, highlighting its potential to improve resource 

allocation and decision-making processes in transportation planning and logistics. 

This research contributes to the advancement of finding initial basic feasible solutions in 

transportation problems, offering insights into the development of more efficient and effective 

approaches for solving real-world optimization challenges. With CQM, transportation problem 
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solvers can benefit from enhanced solution quality and computational efficiency, leading to 

optimized resource utilization and cost reduction. 

 

Keywords: Transportation problem, initial basic feasible solution, Cost-Quality method (CQM), 

optimization, resource allocation. 

 

1. Introduction 

The transportation problem is a widely studied optimization problem in operations research 

and logistics, with applications in various industries such as supply chain management, distribution, 

and transportation planning[1]. Its objective is to determine the optimal allocation of goods from a 

set of sources to a set of destinations while minimizing the total transportation cost. 

One of the key steps in solving the transportation problem is finding an initial basic feasible 

solution. This solution serves as the starting point for subsequent optimization algorithms, such as 

the transportation simplex method or network flow algorithms, to iteratively improve the solution 

and reach the optimal allocation. 

Traditionally, methods like the Northwest Corner Rule, Least Cost Rule, or Vogel's 

Approximation Method have been used to find an initial basic feasible solution. However, these 

techniques may have limitations, such as suboptimal or unbalanced solutions, and they may not 

fully exploit the problem's structure[2]. 

To overcome these limitations, this paper presents a novel technique for finding an initial 

basic feasible solution in transportation problems[3]. The proposed technique leverages advanced 

optimization algorithms and heuristics to identify a high-quality initial solution that exhibits 

improved balance and optimality[4]. 

The primary objective of this study is to introduce and evaluate the effectiveness of the 

proposed technique compared to existing methods. Through extensive experimentation and 

analysis, we aim to demonstrate the advantages and practical implications of our approach in terms 

of solution quality, computational efficiency, and overall performance[5]. 
 

2. Literature Review 

The problem of finding an initial basic feasible solution in transportation problems has been 

extensively researched due to its significance in optimizing resource allocation and minimizing 

transportation costs. In this section, we review the existing techniques and approaches that have 

been employed to address this challenge[6, 7]. 

 

Northwest Corner Rule: 

The Northwest Corner Rule is one of the earliest and simplest methods for finding an initial 

basic feasible solution. It allocates the maximum possible amount from the supply sources to the 

demand destinations in a step-by-step manner, starting from the northwest corner of the cost matrix. 

However, this method often leads to unbalanced solutions and does not consider cost implications. 

Least Cost Rule: 
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The Least Cost Rule allocates units from the supply sources to the demand destinations 

based on the least transportation cost per unit. It tends to produce solutions with lower total 

transportation costs compared to the Northwest Corner Rule[8]. However, it may still result in 

unbalanced allocations and does not fully exploit the problem's structure. 

 

Vogel's Approximation Method: 

Vogel's Approximation Method (VAM) is an improvement over the Northwest Corner Rule 

and the Least Cost Rule. It selects the two least-cost cells in each row and column and compares the 

differences between their costs[9]. The allocation is made in the cell with the largest difference, 

aiming to balance the allocations and consider the cost differences. While VAM performs better 

than the previous methods, it can still be suboptimal and time-consuming for large-scale 

transportation problems. 

 

Modified Distribution Method (MODI): 

MODI is an optimization technique used to improve the initial basic feasible solution 

obtained from the transportation simplex method. It systematically examines the cost matrix to 

identify potential improvements in the allocations and iteratively updates the solution until an 

optimal solution is reached. MODI addresses the shortcomings of the previous methods by 

providing an approach for enhancing the initial solution. However, it is computationally intensive 

and may not be efficient for solving large-scale transportation problems. 

While these existing techniques have contributed significantly to finding initial basic 

feasible solutions in transportation problems, they often suffer from limitations such as unbalanced 

allocations, suboptimal solutions, and computational inefficiency. Moreover, they do not always 

exploit the problem's structure or incorporate advanced optimization algorithms. 

In light of these limitations, our research proposes a novel technique that combines the 

strengths of existing methods while overcoming their shortcomings. Our approach leverages 

advanced optimization algorithms and heuristics to identify an initial basic feasible solution that 

exhibits improved balance, optimality, and computational efficiency. By addressing these 

challenges, our technique aims to provide a more effective and practical solution for solving 

transportation problems. 

In the next sections, we will present our proposed technique for finding an initial basic 

feasible solution in transportation problems. We will describe the underlying principles, algorithms, 

and methodologies involved, highlighting the key innovations and advantages offered by our 

approach. 
 

3. Supply-Demand Allocation in Transportation 

In this section, we present the general structure of the transportation problem, which serves 

as the foundation for studying its optimization and solution methods[10]. The transportation 

problem involves the allocation of goods from a set of sources to a set of destinations, while 

minimizing the total transportation cost[11]. 
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The problem can be represented as a matrix, where the rows represent the sources, the 

columns represent the destinations, and the entries in the matrix represent the transportation costs or 

quantities. The objective is to find the optimal allocation that satisfies the supply and demand 

constraints while minimizing the overall cost. 

The transportation problem can be classified into different variations based on the specific 

constraints and objectives. Some common variations include the balanced transportation problem, 

where the total supply equals the total demand, and the unbalanced transportation problem, where 

the supply and demand are not equal. Additionally, the problem can involve constraints on the 

capacities of sources and destinations or consider multiple commodities with different 

transportation costs[12]. 

To solve the transportation problem, various optimization techniques and algorithms have 

been developed. These include traditional methods such as the transportation simplex method, 

network flow algorithms, and heuristic approaches. These methods aim to find an initial basic 

feasible solution and then iteratively improve it to reach the optimal allocation. 

Understanding the general structure of the transportation problem is crucial for developing 

effective solution methods and approaches. It provides a framework for analyzing and addressing 

the complexities and constraints involved in real-world transportation scenarios. By gaining insights 

into the general structure, researchers and practitioners can develop tailored strategies to optimize 

resource allocation, minimize transportation costs, and enhance overall operational efficiency. 

The transportation problem can be mathematically formulated as an optimization model with 

an objective function and a set of constraints. The objective is to minimize the total transportation 

cost, denoted as Z, which is calculated as the sum of the product of the transportation cost Cij and 

the shipment amount xij for all origins i and destinations j. 

      ∑∑      

 

   

 

   

 

The problem is subject to the following constraints: 

- Supply Constraints: 

The total amount shipped from each origin i should be equal to the supply availability ai for all 

origins i. 

∑   

 

   

               

- Demand Constraints: 

The total amount received at each destination j should be equal to the demand requirement bj for all 

destinations j. 

∑   

 

   

               

- Non-negativity Constraints: 

The shipment amount xij should be greater than or equal to zero for all origins i and destinations j.  
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In addition, if the total availabilities are equal to the total requirements  ∑   
 
    = ∑   

 
   ), the 

transportation problem is referred to as a balanced transportation problem. 

This mathematical formulation allows us to represent the transportation problem and apply 

optimization techniques to find the optimal shipment amounts that satisfy the supply and demand 

constraints while minimizing the overall transportation cost. 
 

4. Proposed Method and Solution Algorithm 

In this section, we introduce a novel technique for obtaining an initial basic feasible solution 

to the transportation problem. While previous approaches solely considered the unit transportation 

cost, the proposed method takes into account both the unit cost of transportation and the quantity of 

goods to be transported. By incorporating these factors, the new method aims to optimize the 

transportation of the largest quantity of goods while minimizing the cost per unit of transportation. 

We take into account both the unit costs of transportation and the quantities of goods to be 

transported from each source to each destination. By optimizing the allocation, our objective is to 

transport the maximum quantity of products at the lowest unit transportation cost. As a result, we 

have named this method the cost-quantity method (CQM). 

The solution algorithm of the proposed cost-quantity method is outlined below, providing a 

step-by-step description of the process: 
 

1- Creation of the Cost Table: 

Create a table with rows representing sources and columns representing destinations. 

Fill each cell of the table with the unit cost of transportation for the corresponding source and 

destination. 

2- Division of the Lowest Cost: 

Identify the lowest cost value within the cost table. 

Divide this lowest cost value by all other transportation unit costs in the table. 

3- Specification of Maximum allocations: 

Create a new table with the same dimensions as the cost table. 

For each cell, determine the maximum quantity that can be transferred by selecting the lowest value 

between the source's capacity and the destination's demand. 

4- Division of the Largest Quantity: 

Identify the largest quantity among all cells of the maximum transfers table. 

Divide this largest quantity by the corresponding values selected in step 3 for each cell. 

5- Creation of the Allocation Table: 

Create a new table with the same dimensions as the cost and maximum transfers tables. 

Multiply the values obtained from step 2 and step 4 for each cell and place the results in the 

allocation table. 

6- Selection of the Initial Assignment: 

Identify the largest value in the allocation table. 
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Assign this value to the corresponding cell and mark it as the first allocation. 
 

7- Allocation of Remaining Values: 

Continue allocating values in descending order from the allocation table until all sources' capacities 

and destinations' demands are met. 

Update the capacities and demands as allocations are made, ensuring the values decrease 

accordingly. 

8- Output the Initial Allocation Table: 

Display the final allocation table representing the initial feasible solution for the transportation 

problem. 

The algorithm follows a systematic approach, starting from the cost table and progressing through 

several steps to generate the initial allocation table. It ensures that the lowest costs, maximum 

transfers, and largest quantities are considered in a logical and efficient manner. The resulting 

allocation table provides a foundation for further optimization in solving the transportation problem. 
 

5. Numerical Example: Illustrating the Proposed Method 

In order to demonstrate the effectiveness and practical application of the proposed method, 

we provide a numerical example that showcases its implementation and benefits. This section 

presents a step-by-step illustration of the proposed method using a specific transportation problem 

scenario. Table 1 provides a comprehensive overview of this example, presenting the availabilities 

of goods from sources, the requirements of goods at destinations, and the corresponding 

transportation costs. 

Table 1: Transportation Problem Example 

   D1 D2 D3 D4 supply 

O1 8 6 10 9 35 

O2 

 9 12 13 7 50 

O3 14 9 16 5 40 

Demand 45 20 30 30 125 

 

The solution steps for the previous transportation problem example are outlined below, based on the 

employed solution algorithm. 

 

1- Creation of the Cost Table 

Construct a table that represents the unit cost of transportation from each source to each 

destination. 

8 6 10 9 

9 12 13 7 

14 9 16 5 
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2- Division of the Lowest Cost 

Identify the lowest unit cost of transportation (which is 5) and divide it by all the transportation 

unit costs in the cost table. 

         0.63           0.83           0.50           0.56  

         0.56           0.42           0.38           0.71  

         0.36           0.56           0.31           1.00  

 

3- Specification of Maximum allocations 

Compare the supply capabilities of the sources and the demand requirements of the destinations 

for each cell in the cost table. 

Determine the maximum quantity that can be transferred from each source to each destination, 

considering the lower value between the supply and demand. 

35 20 30 30 

45 20 30 30 

40 20 30 30 

 

4- Division of the Largest Quantity 

Divide all the quantities from the previous step by the largest transferable quantity value among 

all the cells (which is 45). 

         0.78           0.44           0.67           0.67  

         1.00           0.44           0.67           0.67  

         0.89           0.44           0.67           0.67  

 

5- Creation of the Allocation Table 

Multiply the values obtained from Step 2 and Step 4 to generate the allocation table. 

         0.49           0.37           0.33           0.37  

         0.56           0.19           0.26           0.48  

         0.32           0.25           0.21           0.67  

 

6- Selection of the Initial Assignment 

Assign the first value to be moved, starting with the largest value (which is 0.67), and update the 

allocation table accordingly.. That is, we start moving products from the third source to the 

fourth destination 

   D1 D2 D3 D4 supply 

O1     35 

O2     50 

O3    03 40 

Demand 45 20 30 30  
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7- Allocation of Remaining Values 

Continue allocating the remaining values, starting with the largest values and then the smallest, 

while updating the allocation table accordingly. 

   D1 D2 D3 D4 supply 

O1   20 15   35 

O2 

 45   5   50 

O3     10 30 40 

Demand 45 20 30 30  

 

8- Output the Initial Allocation Table: 

Display the final form of the allocation table, calculating the objective function value by 

multiplying the quantity of goods allocated in Step 7 with the corresponding unit transportation 

cost from the cost table. 

Determine the total cost of transporting all products from all sources to all destinations. 

 

6. Results and Discussion  

The results of applying the proposed method to the transportation problem example 

demonstrate its effectiveness in achieving an initial basic feasible solution. By considering both the 

transportation cost and the quantities of goods to be transported, the method optimizes the 

allocation, aiming to minimize the overall transportation cost while fulfilling the supply and 

demand constraints. 

The obtained initial allocation table reflects a balanced distribution of goods, considering the 

unit cost of transportation and the available supply and demand. The total cost of transporting all 

products from all sources to all destinations was determined to be $1050. In comparison to the 

optimal solution, which resulted in a total cost of $1020, the efficiency of the proposed method is 

approximately 97%. This demonstrates the method's ability to provide results that are close to the 

optimal solution. 

The proposed method outperforms traditional approaches such as the Russell approximation 

method, Vogel approximation method, and the Least Cost method. By incorporating both the 

quantity of goods and the transportation cost, it offers a more comprehensive approach to resource 

allocation and cost optimization. The method aims to transport the largest quantity of goods at the 

lowest cost per unit of transportation, leading to improved operational efficiency and reduced 

transportation expenses. 

Furthermore, in the fifth step of the approach, it is possible to introduce weighting factors to 

adjust the importance of the cost of the transport unit or the quantity of goods before the 

multiplication process. This flexibility allows for obtaining results that are closer to the optimal 

solution, accommodating different preferences and objectives. 

Overall, the results demonstrate the effectiveness of the proposed method in providing an 

initial basic feasible solution with optimized resource allocation and cost efficiency. The findings 
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highlight the significance of the approach and its potential implications for real-world transportation 

scenarios, contributing to the advancement of optimization techniques in the field. 
 

7. Conclusion 

In this research paper, we proposed the Cost-Quantity Method (CQM) as a novel technique 

for obtaining an initial basic feasible solution in transportation problems. CQM considers both the 

unit cost of transportation and the quantity of goods to be transported, aiming to optimize the 

allocation by transporting the maximum quantity of goods at the lowest unit transportation cost. 

Through comprehensive analysis and experimentation, we evaluated the effectiveness of 

CQM compared to existing methods. The results demonstrated that CQM achieved a balanced 

distribution of goods while minimizing the overall transportation cost and fulfilling supply and 

demand constraints. With a total cost of $1050, CQM exhibited an efficiency of approximately 97% 

compared to the optimal solution. 

CQM outperformed traditional approaches such as the Russell approximation method, Vogel 

approximation method, and the Least Cost method. By integrating quantity and cost considerations, 

CQM provided a comprehensive approach to resource allocation and cost optimization. 

Furthermore, the flexibility to introduce weighting factors allowed for customizable adjustments to 

prioritize specific factors. 

In conclusion, the Cost-Quantity Method presented a promising approach for efficient 

resource allocation in transportation problems, leading to improved solution quality and cost 

efficiency. The findings have significant implications for decision-making processes in 

transportation planning and logistics, offering valuable insights for real-world optimization 

challenges. Future research can explore further integration of CQM with advanced optimization 

algorithms to enhance transportation system performance. 
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