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Abstract

Modeling many natural phenomena and issues often leads to nonlinear equations
that solving these equations, in general, is usually difficult. Obtaining an
analytical solution for many nonlinear differential equations caused facing some
problems that the numerical and semi-analytical methods have been used to
determine the approximate solution. It should be noted that each of these
methods has its own advantages and limitations. Simultaneous use of numerical
and semi-analytical methods can preserve positive features of both methods in
order to effective resolving the other disadvantages.

The purpose of this study is the combination of spectral and iterative methods
for solving nonlinear ordinary differential equations based on the above ideas. In
this thesis, after a brief description of spectral and Adomian decomposition
methods, a hybrid approach called spectral-Adomian method introduced and this
method is used to solve the Lane-Emden equation. Compare the results of this
method with other methods has confirmed the accuracy and efficiency of the
spectral-Adomian method.

Keywords: Non-linear differential equations, Lane-Emden equation, Collocation
method, Adomian decomposition method, Chebyshev polynomials, Spectral-
Adomian hybrid method.
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