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Introduction

In this volume we present the proceedings of the conference “New Trends
in Dynamical Systems” held in Salou, Catalonia, from October 1st to 5th,
2012. This international event was devoted to celebrate Jaume Llibre’s
60th birthday.

The meeting was organized by the Dynamical Systems Group of the
Universitat Autonoma de Barcelona, that is leaded by Jaume Llibre and
has members distributed over most of the Catalonian universities.

The main topics of the conference were Celestial Mechanics, Discrete
Dynamical Systems, and Qualitative Theory of Differential Equations
with emphasis on the n-body problem, central configurations, integra-
bility, surface diffeomorphisms, topological, complex, combinatorial, and
chaotic dynamics, 16th Hilbert’s problem, periodic orbits, perturbation
theory, period function, and the Jacobian conjecture. All these subjects
were distributed in 9 plenary talks, 22 contributed talks, and 50 posters.

We gathered together 144 experts in Dynamical Systems from Algeria,
Austria, Belgium, Brazil, Canada, Chile, Czech Republic, Egypt, France,
Germany, Iran, Israel, Italy, Mexico, Nigeria, Norway, Poland, Portugal,
P. R. China, Romania, Russia, Spain, Sweden, UK, United Arab Emi-
rates, and USA.

We would like to acknowledge the financial support of the following in-
stitutions: Ministerio de Economia y Competitividad, Generalitat de
Catalunya, Grup de Sistemes Dinamics de la UAB, Universitat Autono-
ma de Barcelona, Universitat de Barcelona, Universitat Politecnica de
Catalunya, Centre de Recerca Matematica, Institut de Matematiques de
la UB, Societat Catalana de Matematiques, Real Sociedad Matemaética
Espaiiola, and Sociedad Espafiola de Matematica Aplicada.

We also would like to thank Publicacions Matematiques for accepting
the burden of editing this proceedings, the authors for contributing with
their work and the referees for the invaluable help in assuring the quality
of this volume.

Finally we warmly thank all the speakers and participants of the meeting
for their contributions and helping to create a wonderful, friendly, and
fruitful atmosphere.

Lluis Alseda
Josep Maria Cors
Joan Torregrosa



Participants List

Alain Albouy, Institut de Mécanique Céleste et de Calcul des Ephémérides
Victor Aleruchi, Rivers State University of Science and Technology
Antonio Algaba, Universidad de Huelva

Lluis Alseda, Universitat Autonoma de Barcelona

Maria J. Alvarez, Universitat de les Illes Balears

Martha Alvarez—Raml’rez, Universidad Auténoma Metropolitana - Iztapalapa
Javier Aroza, Institut Universitari de Matematica Pura i Aplicada, UPC
Joan C. Artés, Universitat Autonoma de Barcelona

Sabrina Badi, Université de Guelma

Francisco Balibrea, Universidad de Murcia

Esther Barrabés, Universitat de Girona

Luis Barreira, Instituto Superior Técnico

Gamaliel Blé, Universidad Judrez Auténoma de Tabasco

Jozef Bobok, Czech Technical University in Prague

José L. Bravo, Universidad de Extremadura

Adriana Buica, Universitatea Babeg-Bolyai

Claudio Buzzi, Universidade Estadual Paulista “Jilio de Mesquita Filho”
Pedro T. Cardin, Universidade Estadual Paulista “Juilio de Mesquita Filho”
Victor Castellanos, Universidad Judrez Auténoma de Tabasco
Magdalena Caubergh, Universitat Autonoma de Barcelona

Liu Changjian, Soochow University

Isabel Checa, Universidad de Huelva

Colin Christopher, University of Plymouth

Anna Cima, Universitat Autonoma de Barcelona

Ilker E. Colak, Universitat Autonoma de Barcelona

Bartomeu Coll, Universitat de les Illes Balears

Montserrat Corbera, Universitat de Vic

Josep M. Cors, Universitat Politecnica de Catalunya

Marcia Dantas, Universidade Federal Rural de Pernambuco

Tiago De Carvalho, Universidade Estadual Paulista “Julio de Mesquita Filho”
Peter De Maesschalck, Universiteit Hasselt

Jaime R. De Moraes, Universidade Estadual Paulista “Julio de Mesquita Filho
Iris De Oliveira Zeli, Universidade de Sdo Paulo

Amadeu Delshams, Universitat Politéecnica de Catalunya

Florin Diacu, University of Victoria

Zhaoyang Dong, Universitat Autdonoma de Barcelona

Freddy Dumortier, Universiteit Hasselt

Eugeniusz Dymek, Nicolaus Copernicus University

Rodrigo D. Euzébio, Universidade Estadual Paulista “Julio de Mesquita Filho”
Niria Fagella, Universitat de Barcelona

Antoni Ferragut, Universitat Politecnica de Catalunya

Luis Franco Pérez, Universidad Auténoma Metropolitana - Iztapalapa
Jean-Pierre Francoise, Université de Paris VI

John Franks, Northwestern University

Isaac Garcia, Universitat de Lleida

Cristobal Garcia, Universidad de Huelva

Belén Garcia, Universidad de Oviedo

Johanna D. Garcia Saldana, Universitat Autonoma de Barcelona

Antoni Garijo, Universitat Rovira i Virgili

Armengol Gasull, Universitat Autonoma de Barcelona

9



Hector Giacomini, Université de Tours

Jaume Giné, Universitat de Lleida

Marcio Gouveia, Universidade Estadual Paulista “Julio de Mesquita Filho”
Maite Grau, Universitat de Lleida

Antoni Guillamon, Universitat Politécnica de Catalunya

Juan L. G. Guirao, Universidad Politécnica de Cartagena

Tahir Hawash, Higher Technological Institute

Martin Himmel, Universitdt Mainz

Jackson Itikawa, Universidade de Sao Paulo

Xavier Jarque, Universitat de Barcelona

David Juher, Universitat de Girona

Marta Kowalczyk, Nicolaus Copernicus University

Maité Kulesza, Universidade Federal Rural de Pernambuco
Tomdés Lazaro, Universitat Politécnica de Catalunya

Chengzhi Li, Peking University

Mauricio Lima, Universidade Federal do ABC

Jaume Llibre, Universitat Autonoma de Barcelona

Tere M. Seara, Universitat Politecnica de Catalunya

Ammar Makhlouf, Université Badji Mokhtar de Annaba

Victor Manosa, Universitat Politecnica de Catalunya

Francesc Manosas, Universitat Autonoma de Barcelona

Regina Martinez, Universitat Autonoma de Barcelona

José Martinez-Alfaro, Universitat de Valéncia

Félix Martinez-Giménez, Universitat Politécnica de Valéncia
Ricardo Martins, Universidade Estadual de Campinas

Susanna Maza, Universitat de Lleida

Joao Carlos Medrado, Universidade Federal de Goias

Luis Fernando Mello, Universidade Federal de Itajuba

Ana Mereu, Universidade Federal de Sao Carlos

Marcelo Messias, Universidade Estadual Paulista “Julio de Mesquita Filho”
Marina Murillo, Universitat Politecnica de Valencia

Rafael Obaya, Universidad de Valladolid

‘Waldyr Oliva, Instituto Superior Técnico

Regilene Oliveira, Universidade de Sao Paulo

Mercé Ollé, Universitat Politecnica de Catalunya

M. Victoria Otero, Universidad de Santiago de Compostela
Jesus Palacidan, Universidad Publica de Navarra

Chara Pantazi, Universitat Politécnica de Catalunya

Jesis S. Pérez del Rio, Universidad de Oviedo

Ernesto Pérez-Chavela, Universidad Auténoma Metropolitana - Iztapalapa
Set Pérez-Gonzdlez, Universitat Autonoma de Barcelona

Alfred Peris, Universitat Politécnica de Valéncia

Claudio Pessoa, Universidade Estadual Paulista “Julio de Mesquita Filho”
Sergey Pilyugin, Saint Petersburg State University

Violetta Pilyugina, Saint Petersburg State University

Eduardo Pina, Universidad Auténoma Metropolitana - Iztapalapa
Silvia Pina-Romero, Instituto Tecnolégico Auténomo de México
Enrique Ponce, Universidad de Sevilla

Andrei V. Prasolov, Universitetet i Tromsg

Rafel Prohens, Universitat de les Illes Balears

Ingrid Quilantan-Ortega, Universidad Judrez Auténoma de Tabasco
Walid Rahoma, Cairo University

Peter Raith, Universitat Wien



Salomén Rebollo-Perdomo, Centre de Recerca Matematica
Manuel Reyes, Universidad de Huelva

Esmaeel Reza Ali, Islamic Azad University of Fasa

Alex C. Rezende, Universidade de Sdo Paulo

Luci A. Roberto, Universidade Estadual Paulista “Jilio de Mesquita Filho”
Gareth Roberts, College of the Holy Cross

Jéfferson L. R. Bastos, Universidade Estadual Paulista “Julio de Mesquita Filho”
Francisco Rédenas Escribd, Universitat Politecnica de Valencia
Gerardo Rodriguez, Universidad de Santiago de Compostela

José A. Rodriguez, Universidad de Oviedo

David Rojas, Universitat Autonoma de Barcelona

Feng Rong, Shanghai Jiao Tong University

Alfonso Ruiz-Herrera, Universidad de Granada

Donald G. Saari, University of California

Marco Sabatini, Universita Degli Studi di Trento

Dana Schlomiuk, Université de Montréal

Ilya Shchurov, National Research University

Justyna Signerska, Polish Academy of Sciences

Paulo Ricardo da Silva, Universidade Estadual Paulista “Julio de Mesquita Filho”
Carles Simé, Universitat de Barcelona

Anoop Sivasankaran, Khalifa University of Science, Technology and Research
Grzegorz Swirszcz, IBM T. J. Watson Research

Marco Antonio Teixeira, Universidade Estadual de Campinas
Antonio E. Teruel, Universitat de les Illes Balears

Joan Torregrosa, Universitat Autonoma de Barcelona

Francisco Torres, Universidad de Sevilla

Claudia Valls, Instituto Superior Técnico

Juan A. Vera, Centro Universitario de la Defensa

Claudio Vidal, Universidad del Bio-Bio

Jordi Villadelprat, Universitat Rovira i Virgili

Massimo Villarini, Universita degli studi di Modena e Reggio Emilia
Pura Vindel, Universitat Jaume I

Denis Volk, KTH Royal Institute of Technology

Hao Wu, Southeast University

Sergei Yakovenko, Weizmann Institute of Science

Patricia Yanguas, Universidad Piblica de Navarra

William Yessen, University of California, Irvine

Jiang Yu, Shanghai Jiao Tong University

Sundus Zafar, Universitat Autonoma de Barcelona

Xiang Zhang, Shanghai Jiao Tong University

Elizabeth Zollinger, St. Joseph’s College






Jaume’s Glossary

Jaume Llibre obtained his degree in Mathematics at the Universitat de
Barcelona in 1974 and earned his Ph.D. in Mathematics in 1979 at the
Universitat Autonoma de Barcelona. At the age of 33 he got a full profes-
sor position at the Universitat Autonoma de Barcelona. Jaume’s exten-
sive, constant, and valuable mathematical activity includes, among oth-
ers, the supervision of twenty-seven Ph.D. theses, five books, more than
five-hundred research papers, and two-hundred coauthors from twenty-
five countries.

Jaume’s significant contributions to Dynamical Systems started in the
field of Celestial Mechanics in the late 70’s, through a series of works on
the final motion in the restricted three body problem. Central configu-
rations and periodic orbits have been other topics of his interest.

Due to his versatility, his contributions have covered from the very be-
ginning a very wide range of subjects in Dynamical Systems.

In the field of Discrete Dynamical Systems he has extended Sharkovskii’s
Theorem and contributed to the study of the periodic structure to other
spaces, including the implications concerning topological entropy and
the combinatorial dynamics.

About the integrability of differential equations he has refined and gener-
alized Darboux’s classical results and related them to the centre problem.



He also has been constantly interested in limit cycles and the Qualitative
Theory of Differential Equations, specially in the 16th Hilbert’s Prob-
lem. For this study he has used averaging and bifurcation theories as
tools, while contributing to them. Lately, he has extended the study to
piecewise differential equations.

We thank Jaume for making his trip a launching port for many others.



