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Extraction of roots using optimization technology
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The case of multiple roots
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Numerical experiments
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The comparison between the methods in this paper

and Newton-Raphson method

R m w s N
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1 ﬁ 2 1.5 5 25
2 0 2 0.5 11 27
3 0 2 0.75 6 28
4 1 3 1.5 6 48
5 2 2 2.2 6 25

References

[ 1] Weerakoon S,Fernando T G I. A variant of Newton’s method with
accelerated third-order convergence[ J]. Appl Math Lett,2000,13
(8):87-93

[ 2] Jain P. Steffensen type methods for solving non-linear equations
[J]. Appl Math Comput,2007,194(2) :527-533

[ 3] Gran M,Diaz-Barrero J L. An improvement to Ostrowski root-find-
ing method[ J]. Appl Math Comput,2006,173(1) ;450456

[4] Koul,Li Y, Wang X. Efficient continuation Newton-like method
for solving system of nonlinear equations[ J]. Appl Math Comput,
2006,174(2) :846-853

[ 5] AmatS,Busquier S,Gutierrez ] M. Geometric constructions of iter-
ative functions to solve nonlinear equations [ J].J Comput Appl
Math,2003,157(1) :197-205

[ 6] Ozban A Y. Some new variants of Newton’s method [ J]. Appl
Math Lett,2004,17(6) :677-682

[ 7] Argyros [ K. Convergence and application of Newton type iterations
[M]. New York;Springer Verlag Publ,2008

[ 8] Gautschi W. Numerical analysis;an introduction[ M ] . Birkhauser,

1997

A second-order iterative method for extracting

multiple roots of nonlinear equations

YUAN Yuan'

YANG Jianwei'

1 College of Math. & Physics, Nanjing University of Information Science & Technology, Nanjing 210044

Abstract

This paper concerns the problem of solving nonlinear equations. It is shown that solving nonlinear equa-

tions is equivalent to finding out the extremum of function. Applying Newton method of unconstrained optimization

technology , the algorithm we have obtained for single root is equivalence to New-Raphson’s algorithm ;and for multi-

ple roots , the root-extracting algorithm having second-order convergence rate is proposed without calculating 2-order

derivatives.
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