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Abstract. We propose a modification of Ujevic method for solving a nonlinear equation by introducing two parameters,
after aproximating the derivative by a central di↵erence method. We show that the proposed method is of order three.
Numerical experiments are in agreement with analytic results. Using some test functions we compare the proposed method
with some discussed methods.
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Abstrak. Pada makalah ini didiskusikan modifikasi metode Ujevic untuk menyelesaikan persamaan nonlinear, dengan
memperkenalkan dua parameter, yang didahului dengan mengaproksimasi turunan yang muncul di metode Ujevic menggu-
nakan beda pusat. Secara analitik ditunjukkan bahwa metode baru ini berorde tiga. Metode hasil modifikasi dibandingkan
juga dengan beberapa metode bebas derivatif yang sudah ada melalui beberapa fungsi yang dipilih.

Kata kunci. metode Ujevic, metode Newton, metode berode tiga, metode bebas turunan

1. Introduction. Finding a numerical method to obtain approximation roots of a nonlinear equa-
tion

f(x) = 0, f : D ⇢ R ! R,

is an active research in numerical analysis. Recently, researchers have developed several methods to
approximate a simple root of the nonlinear equations. One of the developed methods is a two-step method
that combines weighted Newton method with the method derived using a quadrature rule proposed by
Ujevic[5]. This method can be written as

yn = xn � ✓
f(xn)

f 0(xn)
,(1.1)

xn+1

= xn + 4(yn � xn)
f(xn)

3f(xn)� 2f(yn)
.(1.2)

He shows that ✓ = 1

2

is the best for the iteration. It is easy to show that Ujevic method is only of order
two. Thander and Mandal [3] improved Ujevic method by replacing the weighted Newton method with
Halley method, a third order method [4, p.35]. They proposed the following iterative formulae

yn = xn � 2✓f(xn)f 0(xn)

2(f 0(xn))2 � f(xn)f 00(xn)
,(1.3)

xn+1

= xn + 4(yn � xn)
f(xn)

3f(xn)� 2f(yn)
.(1.4)

They do not show the order of convergence of their method analytically.
Ahmad et al.[1] avoid the derivative appearing in denominator (1.1) by replacing weighted Newton

method with the method proposed by Wu and Fu [6], they obtain the following the two order derivative
free iterative method

yn = xn �
1

2

f2(xn)

µf2(xn) + f(xn)� f(xn � f(xn))
(1.5)

xn+1

= xn + 4(yn � xn)
f(xn)

3f(xn)� 2f(yn)
,(1.6)

where µ 2 R. Jain [2] combines Ste↵ensen method [4] with Secant method. He ends up with the third
order method free from derivatives using three function evaluations per iteration as follows:

yn = xn � f2(xn)

f(xn + f(xn))� f(xn)
(1.7)

xn+1

= xn � f3(xn)

(f(xn + f(xn))� f(xn))(f(xn)� f(yn))
.(1.8)
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