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Abstract

We investigate the root finding algorithm given by the secant method applied
to a real polynomial p as a discrete dynamical system defined on R?. We
study the shape and distribution of the basins of attraction associated to the
roots of p, and we also show the existence of other stable dynamics that might
affect the efficiency of the algorithm. Finally we extend the secant map to the
punctured torus T2, which allow us to better understand the dynamics of the
secant method near oo and facilitate the use of the secant map as a method to
find all roots of a polynomial.
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(Some figures may appear in colour only in the online journal)

1. Introduction

Root finding algorithms
Xpt1 =R (Xn—pyo - sx), £20,n 20, x€X (1)

are iterative systems so that for most initial seeds (xo, . . ., x¢) the sequence {x, },>o converges
to a solution of a given nonlinear equation, namely F(x) = 0, x € X. Since many real prob-
lems can be modelled in terms of nonlinear equations which do not admit explicit solutions,

*This work has been partially supported by MINECO-AEI Grants MTM-2017-86795-C3-2-P and MTM-2017-
86795-C3-3-P, and the AGAUR Grant 2017 SGR 1374 and MDM-2014-0445, Maria de Maeztu.
3 Author to whom any correspondence should be addressed.

1361-6544/19/114557+22$33.00 © 2019 IOP Publishing Ltd & London Mathematical Society Printed in the UK 4557


mailto:antonio.garijo@urv.cat
mailto:xavier.jarque@ub.edu
http://crossmark.crossref.org/dialog/?doi=10.1088/1361-6544/ab2f55&domain=pdf&date_stamp=2019-10-14
publisher-id
doi
https://doi.org/10.1088/1361-6544/ab2f55

