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ARTICLE INFO ABSTRACT
MSC: Several families of optimal eighth order methods to find simple roots are compared to the
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best known eighth order method due to Wang and Liu (2010). We have tried to improve their

65B99, performance by choosing the free parameters of each family using two different criteria.
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1. Introduction

There is a vast literature on the solution of nonlinear equations, see for example Ostrowski [1], Traub [2], Neta [3] and Petkovic
etal. [4].
Lotfi et al. [5] have developed an eighth order family of optimal methods (denoted LSSS)

Yn = Xn — Un,

Znp =Yn — v"l—tinZtn’

e = i g .
where from here on we use the following:

. % (2)
and

= Tiroy )

" Ty .

b5 )

* Corresponding author. Tel.: +1 831 656 2235; fax: +1 831 656 2355.
E-mail addresses: cbchun@skku.edu (C. Chun), bneta@nps.edu, byneta@gmail.com (B. Neta).
T Tel.: +82 31 299 4523; fax: +82 31 290 7033.

http://dx.doi.org/10.1016/j.amc.2015.10.092
0096-3003/Published by Elsevier Inc.


http://dx.doi.org/10.1016/j.amc.2015.10.092
http://www.ScienceDirect.com
http://www.elsevier.com/locate/amc
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amc.2015.10.092&domain=pdf
mailto:cbchun@skku.edu
mailto:bneta@nps.edu
mailto:byneta@gmail.com
http://dx.doi.org/10.1016/j.amc.2015.10.092

C. Chun, B. Neta/Applied Mathematics and Computation 274 (2016) 762-773 763

The weight functions H, K, G satisfy

G(0)=1, G(0)=-1, (6)
K(0) =0, K(0)=2, (7)
H@O)=1, H'(0)=2, H"(0)=10, H"(0)=72. (8)

They also include several methods and the following families of methods in their comparative study [5]:
» Sharma2, a family of methods by Sharma and Sharma [6]
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with weight function
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and « is some real parameter. Sharma and Sharma [6] have used a = 1.
CTV, a three-parameter family of methods by Cordero et al. [7]
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and B4, B, and B3 are real parameters with 8, + 83 # 0.
Remark: Cordero et al. [7] have used 81 = f3 =0and 8, = 1.
CL, a two-parameter family of methods by Chun and Lee [8]
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where the weight functions should satisfy the following conditions to guarantee eighth order:
H0)=0, H'(0)=1, H’(0)=1, H"(0)=-3, (14)

Zn =Yn —

Xny1 =2Zn

J©)=0.J©0) = 5. PO)=0, P(0)=y. (15)

Remark: Chun and Lee [8] have used the following weight functions
H(ty) = -B -y +ta +t2/2 - t3/2,
J(sn) = B +5sn/2,
P(un) =y +un/2, (16)

and B and y are real parameters chosen to be zero for simplicity.
In our previous work, we found that it is better not to use polynomials as weight functions, therefore we will use the
following:
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