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Abstract

The variational iteration method (VIM) and modified variational
iteration method (MVIM) were used in this thesis to solve non-linear
partial differential equations (NLPDEs), including the two-dimensional
reaction-diffusion Brusselator (RDB) system, the two-dimensional
Burger's equation, the one-dimensional Schrodinger-KdV equation, and
the generalized Hirota-Satsuma KdV system.

The MVIM has an auxiliary parameter p that allows one to easily
establish and regulate the convergence zone of the solution series, and
this method's convergence has been theoretically shown.

The genetic algorithm (GA) was used for developing the results for
VIM and MVIM by finding the best value for parameter p and utilizing
the residual error (MRE) or mean square error (MSE) as the GA''s fitness
function.

To demonstrate the effectiveness of the suggested approaches, the
numerical results using the VIM, MVIM, VIMGA, and MVIMGA of the
specified systems have been shown and compared with exact solutions
and different approaches. Additionally, for some iterations, the absolute
errors (AEs), MRE, and MSE have been presented.

Furthermore, to illustrate the nature of solutions, 2D and 3D plots
were drawn, and it is found the current methods were in good agreement
with the exact solutions.

Finally, the results obtained show that the suggested approaches are
very accurate, practical, and effective for solving NLPDEs and can be

used to solve other equations.



alad) Ea g ad) aibail) 559

Jia gal) daala
Sy ) g @ guilal) o gl A8

A ad) dbaalal) e aleal) cpa dadiil Ja
2a Liaall plasial) i <all 54 aladiuly
bl A i) sAd)

dadia da gkl
i gall daalay (A a9 G gudad) o gle A4S (ulaa
(o Adeuld o) 383 Balgd Jui clulhia (e £ S
Ay gualad) cilpndaly ) [ cilaaly )

d ¢4
Laa Abas piallae o
il il

) @39 A& g .J.e.i

eY~Y" A VYégo



Caliiual)

daiall Sl 485k (VIM) el Sl Sl 43yl aladiin) &5 dag,kY) oda b

adai @ly & Ly ¢(NLPDEs) 4abaall ye 4 jall dlaliil) c¥aled)l dad (MVIM) dasall

das ) 48 s Adae (RDB) iy Jelall sl S Brusselator
Aaarall KAV Lo gusilnli g allai g condl Aalal KAV -aia g s

ZAL.\.Ag‘LIu‘ U_\;\.xﬂc_t.u”p Edcmuuujc MVIM JJ\;C\AS\ J\JSﬂ\ M.UL Lﬁ)—‘;-‘
LZJLJ:\SJJH‘OM L.\JE.ILL\LE\(JﬁJ‘QMMJJM\MMM\UJM\

Ayl B (e MVIM 5 VIM (e JS @5 o 5haill (GA) daial) 4e ) sl alasid &5
(MSE) (2 il Unal) Jass 5ia 411y 5l (MRE) (il Uaall Als Jliiely s p Jalrall A Juzail
GA Bl agk <

MVIM «VIM ahasinly Lol <l (m e & dda el cadlud) ddlead iy
AV el okl e g da8all J sl L Hlaa 5 20l 4 GMVIM 5 «GVIM
& y)_Ki) iaxd MSE s MRE 5 (AEs) ddllaall ¢Uad ) aai o3 olly ) ALyl

m\:.f}’\ aidl JL'_.\;Y‘ Al clalai g Al oJolall :\.z,.\.\la@mﬂ “ﬂbéc. 5 ole
A8l Jshall ae s G385 Ll o s g

Alad 5 Alae 5 4Ll 4880 da ) ) o Lale ) geanll 3 ) glial) < yelal o il
AV Y aleal Jal Lewlasind Sy s NLPDESs Jal



