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Abstract
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In this paper, the Adomian Decomposition Method (ADM), a numerical method
which glves the solution as a series Is presented. We have chosen 1o illustrate this
method by solving firel and second order IVPs. Some examples are solved to llustrate
the efficlency of the method, comparison with exact solutions and Taglor series method

16 also given,
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1.0 Introduction

The Adamian Decomposttion method provides the solution as an infinite series (1] in which cach term is determined and
unlike other methods which are based on discretization principles ADM does not avoid some fundamental phenomena. it also

wvonds linearizatiom and perturbation (2], The method can effectively solve a large class of lincar and nonlmear differential !
,m:l mtegral equation (1], the method has been used 1o derive analytical solution for nonlinear ordinary differential equation |
[4] 115 a betrer and more accurate solution method for determinimg approximate or exact solution 1o IVPs.

2.0 Adomian Decomposition Method

Consider the IVP;

u' = f(tu)

ulty) = uy m
Equation (1) 1s written in an operator form as:

Lu = f(t,u) (2)
where the differential operator p
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and the inverse operator given by -

(- f dr @
Applying L mcnmmummnm

ut)=ug+ L7 f(tw)
/(l,u)i-mimnu«rﬂmmhiﬂ” fifferential operator and Nu is a r




MNMI\@&“MW bm&*
‘.

R, - M

ﬂl‘hhmhum&m-‘tﬁ*ﬁﬁm* The sonbmear operance Nix)
uth-iﬁhmdm’nb

NGO = ZA. ®
wihere A,. e the so-calied Adumsian's polysossinls which are cvabmmed wsing the fiemchs 6

A.(t)-(__)(‘,)nr(z:m,) cas@iZ . @ e

saaqmm-ummmpm =9
Yu.u) F©) - LY (Rw) - L (Z;A.) Qae)

-:l

Then equating the terms m the lnear system of equation ( 10) gives the recurrent relabon

Uy (x) = -L“(h) %4, 20
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series T3_qu,(8) '

Consider the hnear IVP (o} ) .
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with the exact soluton, w, where

Surmting with an imtal approumanon. =
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where N =5
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which comcides with the first six terms of the Taylor senes method.
40  Conclusion
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implemented, the numerical solutions of ADM 1 zlso compared with the exact solution m the first and second cxzmples
while in the third and fourth examples they are compared with the Taylor senes method.
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