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ABSTRACT

In this research we study the solution of ordinary differential equations
using Adomian decomposition method (ADM) and modified
decomposition (MD) and we compared between the results of the two
methods.

In chapter one we explained the Adomian Decomposition method and
how to use it to solve ordinary differential equations (ODE) and gave
some examples of linear and nonlinear ordinary differential equations
with comparison of the results found by using ADM with those found by
the analytic solution.

In chapter two we explained Modified Decomposition in solving ODE
both linear and nonlinear, we also compare the results found to those
found by ADM and we use MD to solve boundary value problem.

In Chapter three we concentrate on results obtained by using Adomain
decomposition method with a new choice for the differential operator to
.solve Emden- Flower equation

In Chapter four we solved higher Order Differential Equation Using
Adomian decomposition method .we also solved the sixth order and eight
.order boundary value problems

il



Jooouod

ULAjaU’ 33 ;)!a rh;_mb cml_:d’ c..LaLLu” Y sl JA LJjLu t_IA_L” Y- ‘53
8 3 oy Sl

s ) =3l 836 s e 8laxall SSa)

HYJLLA”LJAJML)LQBJU,MJ)@‘;,\ R |AQ<[' Aj'J)U,uL\.”LsB
syalad] s Lalay)

’ul_a_Jl a_:}ls ©9 Saas]l ey sandl s Lal@d] e sl s 5Ll X JA r._vj
Jsl)l &

Ll

Y aladd! JaJ AREIN| g_ifs_'.” 33 3)\4 r|a;_a_m| o..s.S Ls;..aj 3 ‘_nl_:.” L§3
osaLz.” 8 lala]

r_yj Sdas]] 59 andl 8yaladl 8 Lal@d) e alad) s sLiaUl g%EX JA 'Q_'j
& L)l

Byaad) o8 ) Jilas o 5y flatll lagoll 8 3 o
o e alaninl Jols Jad SSall lagolll 88 o 8 o ) U 3y

i ) el s spLalail) cn¥obed] ot SSEl logoll 86 3 o bt al JI S 3
WH|

830y Ll ) )3 gand 1yl Jilas oy

iv



Contents

(DediCation .......ccueiiiiiiiii e e a
(Acknowledgement. .........couviiiiiiii i e (ii
72013 0 1 o (iii
(Abstract (ArabicC) ......eiiiniiiii i (iv
(@0 11 1<) 11 = (v
(Chapter (1

The Adomian’s decomposition method for solving ordinary
differential equation

1-1INErOdUCHION. ¢ . ettt et ettt e ee e -1
The Adomian’s decomposition method...................ocviiiiiinnnn, -2 1-2
Solution of linear and Nonlinear ordinary differential equation....... -4 1-3
Solution of boundary value problem by using ADM..................... -51-4
(Chapter (2

Modified decomposition method for solving ordinary
differential equation

modified decomposition (MD)........cooviiiiiiiiiiiiiiiiei e, -16 2-1
MD for solving linear ordinary differential equation.. ................-17 2-2
MD for solving Nonlinear (ODE).........ccccueeeieeeiieenieeeieeeeieece e -20 2-3
Solution boundary value problem using MD..................cccee.... -25 2-4



(Chapter (3

Adomian decomposition method for solving Edmen-Flowe

equation
INtrOdUCTION. .. eteee et e e, -29 3-1
Modification of Adomian operator for solving differential equation 3-2
with singular POint.........ooeiiiiiiii e -30
Generalization..........coiueiiiii i e -42 3-3

(Chapter (4

Principle of ADM for solving higher order differential
equation

General Scheme for solving higher order Differential equation 4-1

L0 LR 10 (0) 0 1S 46
solution of higher order initial value problem.......................... 47 4-2
Solution of higher order boundary value problems.................... 50 4-3
Solution of sixth-order boundary value problems................ .50 (4-3-1)
Solution of eighth-order boundary value problem................. 56 (4-3-2)
ConClUSION «..uviiiii s e 63 4-4
Recommendations for future work ........................... 63 4-5
REFERENCES. ... 64

vi



