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Abstract: 

Linear programming problems play a crucial role in optimization and 

decision-making across various domains. Solving large-scale linear 

programming problems efficiently remains a significant computational 

challenge. This paper presents a comprehensive comparative study of 

various computational methods used for solving large-scale linear 

programming problems. Through empirical analysis and performance 

evaluation, we assess the strengths and limitations of different approaches, 

providing insights into their applicability and efficiency in practical 

problem-solving scenarios. 
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1. Introduction 

Linear programming forms the backbone of optimization problems in diverse fields, ranging 

from operations research to engineering and economics. This section outlines the significance 

of solving large-scale linear programming problems efficiently and introduces the scope of the 

comparative study presented in this paper. 

2. The Simplex Method and Its Variants 

The simplex method is one of the classical algorithms used for solving linear programming 

problems. This section provides an overview of the simplex method and its various adaptations, 

discussing their effectiveness in tackling large-scale linear programming problems and 

highlighting their computational complexities. 

3. Interior Point Methods 

Interior point methods have gained prominence in recent years for their efficiency in solving 

large-scale linear programming problems. This section delves into the theory behind interior 

point methods, exploring their computational advantages and their applicability to various 

problem domains. 
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4. Decomposition Techniques for Large-Scale Problems 

Decomposition techniques offer an effective strategy for breaking down large-scale linear 

programming problems into smaller, more manageable subproblems. This section examines 

the different decomposition methods, such as Dantzig-Wolfe decomposition and Benders 

decomposition, assessing their suitability and efficiency in handling large-scale problem 

instances. 

5. Comparative Analysis of Computational Performance 

Through a comparative analysis, this section evaluates the computational performance of 

various methods for solving large-scale linear programming problems. We present empirical 

results and discuss the relative strengths and weaknesses of each approach, highlighting their 

suitability for different problem characteristics and sizes. 

6. Conclusion 

In conclusion, this paper provides a comprehensive comparative study of computational 

methods for solving large-scale linear programming problems. By evaluating the strengths and 

limitations of different approaches, we aim to guide practitioners and researchers in selecting 

the most suitable methods for addressing complex optimization challenges in practical settings. 
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