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Abstract

We show how the use of rational parameterizations facilitates the study of the num-
ber of solutions of many systems of equations involving polynomials and square
roots of polynomials. We illustrate the effectiveness of this approach, applying it to
several problems appearing in the study of some dynamical systems. Our examples
include Abelian integrals, Melnikov functions and a couple of questions in Celestial
Mechanics: the computation of some relative equilibria and the study of some central
configurations.
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1 Introduction

A very common way to solve equations involving polynomials and square roots of
polynomials consists in squaring them several times until they become polynomials
and look for their zeros using a numerical method. Besides the fact that the degree
of such polynomials increases with any squaring, there exists a second inconvenience

B Joan Torregrosa
torre @mat.uab.cat

Armengol Gasull
gasull@mat.uab.cat

J. Tomds Lézaro
jose.tomas.lazaro@upc.edu

Departament de Matematiques, Universitat Autdonoma de Barcelona, Bellaterra, 08193
Barcelona, Spain

2 Departament de Matematiques, Universitat Politecnica de Catalunya, Barcelona, Spain

) Birkhauser


http://crossmark.crossref.org/dialog/?doi=10.1007/s12346-018-0300-5&domain=pdf
http://orcid.org/0000-0002-1719-8231
http://orcid.org/0000-0003-4395-9708
http://orcid.org/0000-0002-2753-1827

