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ABSTRACT
In this talk we consider a new approach of constructing weight functions in iterative methods
to improve the behavior of the iterative process. Based on our approach, a sequence of fourth-
order methods with the best possible basins of attraction are presented. The classical Ostrowki’s
method is obtained as a special case. Numerical examples are provided to compare the presented
methods with several existing methods.

INTRODUCTION

Many problems in science and engineering require finding the solution of a nonlinear equa-
tion. It requires a use of an iterative method to find the approximate solution of the nonlinear
equation. Throughout this paper we consider iterative methods to find a simple root ξ, i.e.,
f(ξ) = 0 and f ′(ξ) 6= 0, of a nonlinear equation f(x) = 0, where f : U ⊂ C→ C for an open
neighborhood U of ξ. We are concered with the family of fourth order methods given by

yn = xn −
f(xn)

f ′(xn)
,

xn+1 = yn −
f(yn)

f ′(xn)F (u(xn))
, (1)

where u(xn) = f(yn)
f(xn)

and F is a weight function. It is of order 4 if F (0) = 1, F ′(0) =

−2, |F ′′(0)| <∞.
An important issue in constructing weighted functions in an iterative method is finding the

best member among all possible weight functions in the scheme. One of the most common ap-
proaches for finding optimal weigth function is to assume a specific form of weight function
with one or more parameters and then try to determine the optimal parameters. In this paper we
propose a different approach to constructing weight functions in (1) without assuming a partic-
ular type of weight functions in order to obtain methods with best possible basins of attraction
for the roots of quadratic polynomials. As a result, we present a sequence of fourth-order iter-
ative methods, which includes Ostrowski’s method. The presented methods are tested on some
polynomial equations to choose the best two performers, and they are compared with several
existing methods to show the performance and efficiency of our methods.


