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Abstract: In this paper, we propose and analyze new two efficient iterative methods for finding the simple roots of nonlinear
equations. These methods based on a Jarratt's method, Householder's method and Chun&Kim's method by using a predictor-
corrector technique. The error equations are given theoretically to show that the proposed methods have twelfth-order
convergence. Several numerical examples are given to illustrate the efficiency and robustness of the proposed methods.

Comparison with other well-known iterative methods is made.
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1. Introduction

The problem of solving a single nonlinear equation
f(x) = 0 is fundamental in various branches of science and
engineering. Recently, there are many numerical iterative
methods have been developed to solve these problems.
These methods are constructed by using several different
techniques, such as Taylor series, quadrature formulas,
homotopy perturbation technique and its variant forms,
decomposition technique, variational iteration technique,
and Predictor-corrector technique. For more details, see [1-
4, 6-32]. In this paper, we use the Predictor-corrector
technique to construct some new iterative methods based on
a Jarratt's method as a predictor with Householder's method
and Chun &Kim's method as a correctors. The orders of
convergence and corresponding error equations of the
obtained iteration formulae are derived analytically to show
that our proposed methods have twelfth -order
convergences. Each one of these methods requires two
evaluations of the function, three evaluations of first-
derivative and one evaluations of second-derivative per
iteration. Therefore, our proposed methods have the same
efficiency index is 12"¢ = 1.51309. To illustrate the
performance of these new methods, we give several

examples and a comparison with other well-known iterative
methods is given.

2. Preliminaries

Definition 2.1 (see [12, 32]): Leta €R,x, ER, n =0, 1,
2,.... Then the sequence {x,} is said to converge to o if
lim,,_,.|%,, — a@| = 0. If, in addition, there exist a constant ¢c>
0, an integer no > 0 and p > 0 such that for all n>n,,

Xna—a | <c |xp—aff | then {x,} is said to be
convergence to a with convergence order at least p. If p = 2
or 3, the convergence is said to be quadratic or cubic
respectively.

Notation 2.1: Let e, = x, — a is the error in the n"
iteration. Then the relation

— 14 p+1
€ny1 = C€y + O(en )

@2.1)

is called the error equation for the method. By substituting
e, =x,—a for all n in any iterative method and
simplifying, we obtain the error equation for that method.
The value of p obtained is called order of convergence of this
method which produces the sequence {x,,}.

Definition 2.2 (see [3, 6]): Efficiency index is simply
defined as



