(oo ciiial 4aad) adl) Jiloea Jad 45 a0l (i g 48y jha
di ) dlaldst) ey alaal)

s all dgaa daiga an 10
Add gy 48y 5ol A0
saliia

Gl e ad — el Lale o puiall (8 el (5 — 30l (pae sl 8 )k

Lot 5 LSSl 5 laasll 5 oy il 3 il e dped) 8 Lot 5 Ll 150 sl 3
Liae Alla ol oda <l glis 23 48 jlall oda L€l 3 A&l ZaaaDU 71 ety o lall g
Aalalal) Y aladd) dadail e @Ay A ) Adalil) ¥ alaall e 43yl o2 - 5
Byl o3 o el Sl sl 5 cbantl) abiaad Gl Lia e et LS ¢l
2 O S L) Ly ol ) Al Atiay Iy () gl ¢ M) LBy ) W ) sda i
A 0 ¥ alaall s s Allise A8le ol gl LaS Jlaall 1aa 8 Al ol 5 Caadl
Cliniall (e o g 5y 488 jall 5 el Hl1 A 5 Al A ) e dphasl e 5 Aodadl)
i) ¢led A8 Al Al ) Sl ) g Al Jysai 3 S8 e slaie W) a3 G (450
Jilosa (e caiial A glas gl 5 2 ga ol Aiid o il LaS Lede 48 5atll (pua ool 48y jla (3l
Al Y alaall s il 1 i alaal) 5 dyilSall i abaall e gl dpaall Alaisy) adl)
Sisall Ll 8 Tans Taad s Stnes ALl o3a Gty pala Chleliad 3 40 5l
Aaall da g a5 Aoy da g -8l (e S Cagla g e ading (5315 uSal) Ll
A jal) Abualiil) ¥ alaad) (e Caial Jall alagy ae (Aalide ¢ la g el ) Lee ) il
arll Jilie dallae coa o ol s A0 il (e gol A ylal A Blaw Gy ) S5 Ay Hlay Ll
A yall g ddadl)l ye g A daddl Al 3l oY alaal) s AslSall o alaall daall— A gl
cgale b i A bl b il Jsas sagaa Al JWa) el g elld g eSS (gaa oy
L il asan JlieY) Gaa 3l span Lald ey 45 jaill (e oo 48l ket 3 (4
BN (e el Al ) i LS Jall e J sl 8 Lae dgaall g 2 glaiyy)
A il

~

_G_



Adomian Decomposition Method for Solving Boundary Value

Problems for a Class of Partial Differential Equations

Mariam Howimed Hmood Al-Mazmumy

DR. Lazhar Aboubaker Ismail Bougoffa
Abstract

The Adomian decomposition method (ADM) is a method for solving
nonlinear differential equations. The method was developed by George
Adomian in the last twenty years. This method has many important
applications especially in the fields of physics, chemistry, mechanics and
other sciences. This study seeks to provide an illustration of how the
method can be applied on the PDEs and on the Systems of PDEs.
Moreover, this study offers an account of the modifications and
development of this method since its inception till today, making it a
basic building block that can serve any researcher in this field. In
addition, the thesis discusses the Goursat's problem for linear and
nonlinear hyperbolic equations of the second order. Also, it outlines the
Goursat's problem for system of nonlinear hyperbolic equations of the
second order as well as the Goursat's problem for linear and nonlinear
hyperbolic equations of fourth order. The study also looks at the
existence and uniqueness for the initial-Neumann boundary value
problems for parabolic, hyperbolic equations and parabolic—hyperbolic
equations in Hilbert space. The study describes a new iterative method
similar to the Adomian decomposition method for the application of
ADM in which initial conditions and boundary conditions (Dirichlet,
Neumann and Mixed) are used to find a solution to the Initial- boundary
value problems for parabolic, hyperbolic equations and parabolic—
hyperbolic equations. Finally, the initial-boundary value problems for
the parabolic, hyperbolic equations and parabolic—hyperbolic equations
with integral boundary condition were solved by introducing a new
function that transforms integral condition to a normal condition, then
applying a new method taking into account all the initial and boundary
conditions together in ADM with a new differential operator to arrive at
solution. Moreover, the thesis has supported by various examples.



