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Abstract

Ordinary differential equations are converted into a constrained
optimization problem to find their approximate solutions. In this work, an
algorithm is proposed by applying particle swarm optimization (PSO) to
find an approximate solution of ODEs based on an expansion
approximation. Since many solutions of linear and nonlinear ordinary
differential equations contain different formulas, therefore Padé
approximant, which is fractional expansion, is employed for more
accurate results compare to Fourier and Taylor expansions. A numerical
criterion represented by the fitness function is obtained by adding the
discrete least square weighted function to a penalty function. The
proposed algorithm is applied to a set of ODEs. The proposed algorithm
offers fast and accurate results compare to the other methods presented in
this paper. The results demonstrate the ability of proposed approach to

solve linear and nonlinear ODEs with initial or boundary conditions.



University of Mosul

College of Education
For Pure Science

Applying Particle Swarm Optimization Based
on Padé Approximant to Solve Ordinary
Differential Equations

Abdulrazzaq Talal Abed Ibrahim Al-Hussaini

M.Sc. Thesis

Mathematics
Supervised by

Lecturer

Dr. Azzam Salahuddin Younus Aladool

2021 A.D. 1442 A.D.



