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Analysis of Population-Based and Physics-Based
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Abstract

Optimization is crucial in finding the best solutions for complex problems in various fields,
especially in analysing financial and industrial issues and improving related decision-making. This
research compares the performance of three algorithms: Genetic Algorithm, Particle Swarm
Optimization, and Simulated Annealing in solving industrial and financial problems. The research
aim is to conduct a comparative analysis of these algorithms in optimization and identify the
characteristics of each in industrial and financial test functions such as production optimization,
finance, inventory control, and vehicle routing. Key criteria including mean, standard deviation,
success rate, convergence time, accuracy, and population diversity have been used to evaluate
performance, and the strengths and weaknesses of each algorithm have been identified. Results show
that no algorithm is the best, and the choice of algorithm depends on the specific characteristics of
the problem. The findings align with the prominent "No Free Lunch" theory in computer science,
which refutes the assumption of the absolute superiority of one algorithm in all problems. The
present research, aiming to identify the strengths and weaknesses of algorithms in dealing with
industrial and financial issues, has examined their performance gaps. This analysis leads to a deeper
understanding of various challenges and intelligent exploitation of algorithm capabilities in more
complex problems. The innovation of this research lies in identifying the requirements for
developing novel algorithms and determining key parameters for improving performance and
problem-solving processes, especially as this comparison has been made between two spectrums of
population-based algorithms (Genetic Algorithms and Particle Swarm Optimization) and those
based on physical laws (Simulated Annealing). These results will pave the way for developing
optimization strategies in industrial and financial decision-making problems.
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