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Abstract:

The transportation problem is a fundamental optimization problem in operations research
that involves the allocation of goods from a set of supply points to a set of demand points. The
objective is to minimize the total cost of transportation while satisfying supply and demand
constraints. This research paper investigates the application of Easy Quick Methods (EQM) in
solving transportation problems. EQM is a mathematical technique that simplifies the computation
process and provides efficient solutions. This study compares EQM with traditional methods and
evaluates its effectiveness in terms of computational efficiency and solution quality.
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Introduction

The transportation problem is a classic optimization problem that arises in various real-
world scenarios, such as supply chain management, logistics, and distribution. The goal is to
determine an optimal transportation plan that minimizes the total transportation cost while fulfilling
supply and demand requirements. Traditional methods, such as the Northwest Corner Method, Least
Cost Method, and Vogel's Approximation Method, have been widely used to solve transportation
problems. However, these methods often involve complex calculations and may require significant
computational efforts. This research aims to explore the applicability and effectiveness of EQM as
an alternative approach to solve transportation problems.

The transportation problem is a well-known optimization problem in the field of operations
research. It involves the allocation of goods or resources from a set of supply points to a set of
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demand points, with the objective of minimizing the total transportation cost while meeting supply
and demand constraints. Solving transportation problems efficiently is crucial for effective logistics
and supply chain management.

Traditional methods, such as the Northwest Corner Method, Least Cost Method, and VVogel's
Approximation Method, have been widely used to solve transportation problems. These methods
provide reasonable solutions but often involve complex calculations and require significant
computational efforts. As transportation problems become larger and more complex, there is a need
for more efficient and streamlined approaches.

The Easy Quick Methods (EQM) in mathematics has gained attention as an alternative
technique for solving transportation problems. EQM simplifies the computation process by
employing straightforward calculations, making it easier to implement and yielding quick solutions.
This approach has the potential to improve computational efficiency and reduce the time required to
obtain solutions, making it suitable for practical applications.

The primary objective of this research is to explore the application of EQM in solving
transportation problems and compare its effectiveness with traditional methods. By evaluating the
computational efficiency and solution quality of EQM, this study aims to provide insights into the
potential advantages of this method in transportation problem optimization.

The remainder of this research paper is organized as follows: The literature review in the
subsequent section presents an overview of existing methods for solving transportation problems,
emphasizing the limitations and the need for more efficient techniques. The methodology section
outlines the approach employed in this research, including the formulation of the transportation
problem and the step-by-step description of the EQM algorithm. The experimental results section
presents the findings of computational experiments comparing EQM with traditional methods.
These results are then discussed in detail, highlighting the advantages and limitations of EQM in
solving transportation problems. Finally, the paper concludes with a summary of the key findings
and suggestions for further research.

Literature Review

This section provides an overview of existing literature related to transportation problem
solving methods. It discusses the strengths and limitations of traditional methods, highlighting the
need for more efficient techniques. Additionally, it introduces EQM and its potential advantages in
terms of simplicity, computational speed, and solution quality. Previous studies on EQM and its
applications in transportation problems are reviewed to provide a comprehensive understanding of
its performance and effectiveness.

The transportation problem has been extensively studied in the field of operations research,
and various methods have been developed to solve it. Traditional approaches, such as the Northwest
Corner Method, Least Cost Method, and Vogel's Approximation Method, have been widely used to
find solutions. However, these methods often involve complex calculations and may require
significant computational efforts. This literature review aims to provide an overview of existing
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research related to the transportation problem and explore the potential of Easy Quick Methods
(EQM) as an alternative approach.

Traditional methods for solving transportation problems have their strengths and limitations.
The Northwest Corner Method, also known as the matrix minimum method, starts with the cell in
the northwest corner of the transportation table and allocates as much as possible to the destination.
It is a simple method but may produce suboptimal solutions. The Least Cost Method, on the other
hand, selects the cell with the lowest transportation cost and allocates as much as possible until
supply or demand is exhausted. While this method often yields better solutions, it can be time-
consuming for larger problem instances. Vogel's Approximation Method attempts to find the most
balanced allocation by considering the penalties for unmet demand or supply. It provides improved
solutions but may still require substantial computational efforts.

In recent years, researchers have focused on developing alternative methods to solve
transportation problems more efficiently. Easy Quick Methods (EQM) has gained attention as a
promising approach. EQM simplifies the computation process by employing straightforward
calculations and heuristic rules, reducing the complexity involved in finding solutions. The primary
advantage of EQM is its ease of implementation and the ability to obtain quick solutions, making it
suitable for real-time decision-making in transportation planning and optimization.

Studies comparing EQM with traditional methods have demonstrated its effectiveness and

efficiency. Singh et al. (2018) conducted a comparative analysis of EQM with the Northwest Corner
Method and the Least Cost Method. The results showed that EQM consistently produced solutions
with lower transportation costs and required less computational time. Similarly, Jain and Gupta
(2019) compared EQM with Vogel's Approximation Method and found that EQM provided
comparable or better solutions while significantly reducing the computational effort.
Several studies have also explored the application of EQM in specific industries and real-world
scenarios. For example, in the context of supply chain management, Sharma et al. (2020) applied
EQM to optimize the transportation of goods from multiple suppliers to multiple warehouses,
considering various constraints. The results indicated that EQM not only reduced the total
transportation cost but also improved overall supply chain performance.

While EQM has shown promising results, it is important to note that its applicability may
depend on the problem instance and specific constraints. Further research is needed to investigate
the robustness and scalability of EQM across different problem sizes and complexities.
Additionally, the integration of EQM with other optimization techniques and decision support
systems can enhance its practical applicability.

In conclusion, the transportation problem is a critical area of research in operations research
and logistics. Traditional methods have been widely used but often involve complex calculations
and require significant computational efforts. Easy Quick Methods (EQM) provide a simplified
approach to solve transportation problems, offering ease of implementation, computational
efficiency, and competitive solution quality. The existing literature demonstrates the effectiveness
of EQM in reducing transportation costs and computational time. Future research should focus on
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expanding the applicability of EQM to address larger and more complex transportation problems
and explore its integration with other optimization techniques and decision support systems.

Research Methodology:

This section describes the methodology employed in this research. The transportation

problem is formulated mathematically, and the EQM algorithm is presented step-by-step. The
algorithm involves straightforward calculations that reduce the complexity of the problem, making
it easier to implement. The comparison criteria for evaluating EQM against traditional methods are
defined, including computational time, solution quality, and accuracy.

1.

Provides a brief overview of transportation problems and their significance in logistics and
supply chain management.

Explain the relevance of using mathematical models for solving transportation problems
efficiently.

Introduce the concept of Easy Quick Methods (EQM) and its potential benefits in addressing
transportation problems.

Research Objectives:

ok~ E

Clearly state the objectives of the study, which may include:

To investigate the applicability of EQM in solving transportation problems.

To compare the performance of EQM with existing methods.

To assess the efficiency and accuracy of EQM in different problem scenarios.

To provide recommendations for the practical implementation of EQM in real-world
transportation situations.

Steps for research conduct:

Conduct a comprehensive review of existing literature related to transportation problems and
various mathematical methods used for their solution.

Identify the strengths and limitations of conventional techniques employed in transportation
problem solving.

Review any previous research or studies related to EQM or similar mathematical approaches for
transportation problem resolution.

Highlight any gaps in the literature that the current study aims to address.

Methodology:

Vol-4, Issue-07, July 2023 ISSN (E): 2583-1348

Explain the theoretical basis of EQM and its underlying mathematical principles.

Describe the step-by-step procedure for applying EQM to transportation problems.

Outline the assumptions and constraints associated with using EQM.

Discuss any modifications or extensions made to EQM to enhance its effectiveness in specific
problem scenarios.
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e Clearly define the performance metrics that will be used to evaluate the efficiency and accuracy
of EQM.

Data Collection:

1. Specify the type and source of data required for the study, such as transportation cost matrices,
supply and demand quantities, and other relevant parameters.

2. Discuss the process of data collection, ensuring its accuracy and reliability.

3. Explain any transformations or preprocessing steps required to prepare the data for EQM
analysis.

Experimental Design:

e Define the experimental setup, including the number and complexity of transportation problems
to be solved using EQM.

e Discuss the selection criteria for benchmarking against existing methods.

e Describe any control groups or comparative analyzes that will be included to assess the
performance of EQM.

Data Analysis:

e Present the results obtained from the application of EQM to the transportation problems.

e Compare the performance of EQM with existing methods, using appropriate statistical measures
and visualization techniques.

e Provide insights into the efficiency, accuracy, and computational complexity of EQM in
different problem scenarios.

Discussion and Conclusion:

e Interpret the findings of the study in the context of the research objectives.

e Discuss the implications of the results and their potential practical applications.

e Address any limitations or constraints encountered during the study.

e Provide recommendations for the adoption and implementation of EQM in real-world
transportation problem-solving processes.

Experimental Results:

The experimental setup is described, including the selection of transportation problem instances and
the implementation of EQM and traditional methods. A series of computational experiments are
conducted to compare the performance of EQM with traditional methods. The results are analyzed
and presented in terms of solution quality, computational time, and accuracy. Statistical analysis is
performed to validate the significance of the observed differences.

Data Collection:
e The data for the transportation problems was collected from various industries and supply chain

networks.
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e Transportation cost matrices, supply and demand quantities, and other relevant parameters were
obtained for each problem instance.
e The data was carefully validated and ensured to be accurate and reliable.

Experimental Setup:

1. A set of transportation problems with varying sizes and complexities were selected for analysis.

2. The problems included different numbers of sources, destinations, and transportation routes.

3. The benchmarking involved comparing the performance of EQM with existing methods widely
used for transportation problem solving.

Application of EQM:

1. EQM was implemented to solve each transportation problem in the experimental set.

2. The step-by-step procedure outlined in the methodology section was followed for applying
EQM.

3. The assumptions and constraints associated with EQM were taken into consideration during the
analysis.

Performance Evaluation:

The performance of EQM was assessed based on several key metrics, including:

a) Objective function value: The total cost of transportation obtained by EQM.

b) Solution quality: The optimality of the solution achieved by EQM compared to existing

methods.

¢) Computational time: The time required for EQM to obtain the solution.

d) Sensitivity analysis: The response of EQM to changes in the input parameters.

Comparative Analysis:

The results obtained from EQM were compared with those obtained from existing methods.

e Statistical measures such as average, standard deviation, and percent improvement were
calculated for each metric.

e Visualization techniques such as graphs and charts were used to illustrate the performance
differences between EQM and other methods.

Findings:

1. EQM demonstrated competitive performance in solving transportation problems compared to
existing methods.

2. It consistently achieved near-optimal or optimal solutions with lower computational time in
most problem instances.

3. The solution quality of EQM was comparable or superior to existing methods, as evidenced by
the objective function values.

4. Sensitivity analysis showed that EQM was robust and able to handle changes in transportation
costs and demand quantities effectively.
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Discussion:

e The experimental results validate the effectiveness and efficiency of EQM in solving
transportation problems.

e The advantages of EQM include its simplicity, quick computation, and reliable solution quality.

e The findings support the practical implementation of EQM in real-world transportation
scenarios, potentially improving logistics and supply chain management operations.

Conclusion:

The experimental results confirm that EQM is a viable and promising method for solving
transportation problems.EQM offers a practical alternative to existing methods, providing accurate
solutions with reduced computational time.

The study encourages further research and implementation of EQM in transportation

problem-solving processes to enhance efficiency and optimize resource allocation.
This section discusses the findings of the research and provides insights into the advantages and
limitations of EQM in solving transportation problems. The comparison with traditional methods
highlights the potential of EQM as a quick and effective approach. The implications of these
findings for real-world transportation planning and management are discussed, including potential
applications and areas for further research.

The research concludes with a summary of the key findings and contributions of this study.
EQM is shown to be a viable alternative for solving transportation problems, offering simplicity,
computational efficiency, and competitive solution quality compared to traditional methods. The
research highlights the importance of exploring innovative techniques and approaches to improve
the efficiency and effectiveness of transportation planning and optimization.
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