Juagal dasla
Ayl pghall Al 08

Gy Al aladialy dpalioW) Aabaliil) N slaal) dakish S
b b e alaie Wl dial) daa) ledlly Slaswal)

(s e 3l

-

Hiale dllu,
izl

il
Jotl) (g cpal 23 alie giSal

a Yoyy FARE24



Baie dbial Jilaa ) Loobie V) Lbealial) ¥ aleal) dadail Jigas 23 ALl 020
e AL Gl D e Bapbd L & 3t Al sl oy
(Genetic 4l 4ua))lsally (Particle Swarm Optimization (PSO))clesal)
(Padé Expansion wjill b mowsi e alaeYL Algorithm (GA))
Lolie V) dlialad) ¥ alaal Aadail Jola e aaall oY @lldg cApproximation(PEA))
gt shy Bl (53b gt phadtial 5 AN dilide faa o (g ladl) g kil
leas gl (e opan A)lee dille 48y @) Z e Jgandl (5)us
waydl b (Fitness Function (FF)) seUl dlly Jicia (oS jlra aladiod
dla ) (Penalty Function (PF)) 4l alls dilia) DA (e dap@ll Jelal) 483 3aan
(Discrete Least Square Weighted Function — dsdadidl (giall cilayadl (g
. (DLSWF))
Aalail (e Ao gana Ao (Fuiall daay loally o) Laa)ls3) Chinaysleal) Guk o
Qlef 8 dady il cabaely lilie ey lall of angd cdpalac¥) Dlalall Y sl
Llalall Y alaal) dakil o e da ji2all de)ylsall )08 ungi itiall sda Gy <l Lady!

oaganll o Ay dagyall culd Ldadll pe g dudadl) Lalie )



Abstract
In this work, the systems of Ordinary Differential Equations

(SODEs) were transformed into constrained optimization problems to find
their approximate solutions. An algorithm is proposed by applying particle
swarm optimization (PSO) and the genetic algorithm (Genetic Algorithm
(GA) based on the Padé expansion approximation (PEA). Since many
solutions of linear and nonlinear SODEs have different formulas, Padé
approximation expansion was used as it is a fractional expansion. This

leads to obtain results with higher accuracy than other expansions.

A quantitative criterion represented by the Fitness Function (FF)) is
used for the purpose of determining the accuracy of approximate solutions
by adding a Penalty Function (PF) to the Discrete Least Square Weighted

Function (DLSWF)).

Particle swarm optimization (PSO) and the genetic algorithm
(Genetic Algorithm (GA) was applied to a set of SODEs. It was found that
the results were accurate and close to the exact solution of SODEs in most
of the tests. These results demonstrate the ability of the proposed algorithm
to solve linear and nonlinear ODE systems with initial or boundary

conditions.



University of Mosul
College of Education
For Pure Science

Solving Systems of Ordinary Differential Equations
Using Particle Swarm Optimization and Genetic
algorithm Based on Padé Approximants

Reham Haitham Salim Alazzawi

M.Sc. Thesis

Mathematics

Supervised by
Lec.
Dr. Azzam Salahuddin Younus Aladool

2022 A.D.

1444 A H.



