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Abstract

Homotopy perturbation and variational iteration methods for solving functional equations

Hossein Ghazvini

To solve functional equations, variational iteration and homotopy perturbation methods have been
proposed by Ji-Huan He in 1998 and 1999. Commonly numerical methods such as finite difference,
finite element, and classical ones like Fourier series, Fourier integral and Laplace transformation
which are used for solving these equations, either need a lot of computations and have low
convergence speed and accuracy or can be used to solve only special types of problems. Hence,
researchers of science and engineering look for presenting new methods for solving functional
equations. In this thesis Variational iteration and Homotopy perturbation methods are used for
solving various problems of functional equations such as ordinary differential equations, partial
differential equations, integral equations and also systems of these equations. Some new ideas, such
as modifications have been suggested while solving these equations. The main work in this thesis is
started from the second chapter. In this chapter, first some preliminaries is presented about
homotopy. In the second section, the homotopy perturbation method has been elaborated and
some theorems about the uniqueness of the solution, and the convergence of the method for
functional equations and systems of functional equations have been presented and proved.In the third
section, the homotopy analysis method has been presented and besides comparing these two methods,
also is showed that homotopy perturbation method is a particular case in homotopy analysis
method. At the end of this chapter, a new homotopy perturbation method is presented and its
effectiveness for solving functional equations is examined. In chapter three, the variational
iteration method and a correction of it have been presented, and the convergence of variational
iteration method has been discussed from the theoretical point of view. In chapter four, the
uses of homotopy perturbation and variational iteration methods for solving certain well-known
functional equations as well as the generalization of these methods for systems of functional
equations have been presented and in some cases a comparison between these two methods and
the new homotopy perturbation method have been illustrated .

Key words: Functional equations, Homotopy perturbation method, Variational iteration method,

Homotopy analysis method, Lagrange multiplier, Correction functional, Convergence.
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