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INTRODUCTION

This volume contains the Proceedings of the European Conference on Iteration
Theory (ECIT 87) that was held at Caldes de Malavella, a small village with old
roman baths, near Barcelona (Spain), from September 20 to 26, 1987.

It was the sixth in a series of international meetings on iteration theory, following
Toulouse (1973), Schloss Retzhof near Graz (1977), Amoneburg near Marburg
(1980), again Toulouse (1982) and Lochau (Voralberg, Austria) in 1984. The
next meeting (ECIT 89) is scheduled for September 10 to 16, 1989, in Batschuns
(Voralberg, Austria). We hope that the series will continue for a long time.

Indeed iteration theory is a wide field which includes topics on discrete dynamical
systems and several problems of functional equations. Also most of the methods in
numerical analysis rely on iteration. Iteration theory in a large sense studies all the
aspects of the following problem: take a function (invertible or not, smooth or not)
and an initial point. Then look for the image of the point under the function and for
the successive images. That is, one iterates the algorithm. Several problems come to
the mind. Which is the structure of the set of points obtained? Are there fixed
points? Are there periodic points which return to one of the previous points in the
sequence? What about the stability of those points? What about the full set of
sequences that can be obtained? Is the structure of this set robust when the function
is slightly changed? Is it possible to conjugate the function by means of a change of
variable to another one that is simpler or easier to study?

The behaviour of many phenomena in the physical, natural or social sciences
can be described by means of functions which tell us which will be the state of the
system at some epoch in terms of the state at a previous time. Then to understand,
make predictions and be able to control those phenomena, it is interesting to learn
about iteration theory. As mentioned before iteration theory also playsan important
role in numerical analysis. There one derives an algorithm to solve some equation
(either numerical or functional). It is important to know not only that the algorithm
is convergent to some solution but also the speed of convergence. This is related to
the stability properties of a fixed point under the iteration function. Also it is
important to know the set of initial points converging to a given solution, that is, the
basin of attraction of the fixed point. The structure of this basin can be extremely
complicated with infinitely many connected components having boundaries of
fractal dimension. Despite the fact that several communications in this meeting
contain material that can be applied to numerical analysis problems, those applica-
tions cannot be found here.

Systems evolving in a continuous way can be discretized if one looks at them at
given intervals of time or when the state passes through a prescribed manifold (this
is the well-known method of the surfaces of section due to Poincaré). So many
problems in differential equations can be studied using the results of iteration theory.
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The converse problem can also be posed. Is it possible, given an invertible iteration
function, to embed it in a flow? Or, if the function is not invertible, to embed it on
a semiflow?

These Proceedings contain several one-hour lectures which are mainly of survey
type on the subject, most of the communications or short communications presented
at ECIT 87, and some abstracts. The topics are extremely diverse including, among
others, one-dimensional maps, topological entropy, two-dimensional diffeomor-
phisms and endomorphisms, annulus maps, renormalization, bifurcations, resonances,
functional equations, functional analysis, iteration of formal power series, roots of
automorphisms, polynomial vector fields, homoclinic orbits and transversality. We
refer the readers to the table of contents for the complete list of topics.

The organisers are grateful to the program SCIENCE of the EEC. A twinning
grant to their home institutions made possible that several persons of these institu-
tions attend the meeting. This constituted more than fifty per cent of the full
audience. Other participants were supported by Spanish grants to the local organisers
(CA,JLL,CS).

Claudi Alsina
Jaume Llibre
Christian Mira
Carles Simd
Gyorgy Targonski

Barcelona, Marburg and Toulouse, May 1 989 Roger Thibault

CONTENTS

Introduction

Lectures

Misiurewicz, M.: Formalism for studying periodic orbits of
one-dimensional maps

Misiurewicz, M., Ziemian, K.: Cycles for degree —1 circle maps

Reich, L.: Iteration of automorphisms of formal power series rings and
of complete local rings

Sharkovsky, AN.: Classification of one-dimensional dynamical systems
Simé, C.: An overall view on conservative maps of the plane
Targonski, G.: Iteration theory and functional analysis

Thibault, R.: Some recent results obtained in Toulouse on
dynamical systems

Communications
Alseda, L1, Falco, A.: The bifurcations of a piecewise monotone family of
circle maps related to the van der Pol equation

Baesens, C.: Renormalization of the period -doubling cascade in non-
autonomous maps

Benseny, A., Delshams, A.: Asymptotic estimates for the splitting of
separatrices in systems with slow dynamics

Bosch, M.: Cusp bifurcations in the dissipative Henon map
Cap, C.: Two approaches to the iteration problem of diffeomorphisms

Carbonell, M., Llibre, J.: Hopf bifurcation, averaging methods and Liapunov
constants for polynomial systems with homogeneous
nonlinearities

Cathala, J.C.: Case where the influence domain of a stable attractor of a
R? -endomorphism is a multi-connected domain

Delshams, A., Martinez, M.T.: On the existence of hemoclinic orbits in a
family of vector fields near an equilibrium point

Ferber, R.: Iteration on sets of configurations

Fontich, E.: On the existence of homoclinic points for conservative
diffeomorphisms

vii

26
42
56
74

94

113

121

128

133

139

145

161

167
178

189




viii

Forg-Rob, W.: Some results on the pilgerschritt transform

Fournier, D.: Structure des bifurcations d’un endomorphisme du cercle
en lui-méme dans un plan de parametres

Gasull, A.: Disappearance of limit cycles for some families of planar
vector fields

Gronau, D.: Do the Jabotinsky equations imply the translation equation?

Liedl, R., Netzer, N.: Group theoretic and differential geometric methods
for solving the translation equation

Llibre, J., Mumbrd, P.: Renormalisation and periodic structure for
bimodal maps

Llibre, J., Pinyol, C.: Transversal ejection-collision orbits for the restricted
three-body problem

Mira, C.: The Valiron’s theorem and the imbedding of an endomorphism
into a diffeomorphism having a higher dimension

Mira, C.: Connection chains of one-dimensional endomorphisms defined
by a quadratic function

Moran, M.: About a conjecture of Schoenberg on nested pentagons
Reischer, C., Simovici, D.A.: An iterative characterization of post algebras

Schwaiger, J.: Phantom roots and phantom iterates for formal power
series in one variable

Smajdor, A.: One-parameter families of set-valued contractions
Tatjer, J.C.: On the strongly dissipative Hénon map

Veerman, P.: Strange attractors in dissipative maps with one angular
variable

Weitkdmper, J.: Clump structure and characteristic dendrites of
complex polynomials

Zdun, M.C.: On C' iteration groups

Short Communications

Alseda, L1, Llibre, J., Mafiosas, F., Misiurewicz, M.: Topological entropy
for circle maps of degree one

Alseda, Ll., Mafiosas, F.: Kneading theory for a class of circle maps

Alseda, L1, Moreno, J. M.: Lower bounds of the topological entropy of
maps of Y

Alsina, C.: On some iterative functional equations involving t-norms

198

205

225
231

240

253

263

271

281
295
306

313
324
331

338

363
373

382
392

399
408

Alsina, C., Garcia-Roig, J.L.: How many homothetic friezes are there?

Cima, A., Llibre, J.: On the configurations of limit cycles for
polynomial vector fields in the plane

Font, J., Simd, C.: Families of periodic orbits associated to double
heteroclinic connections

Kuchta, M., Smital, J.: Two-point scrambled set implies chaos

Lampreia, J.P., Sousa-Ramos, J.: Computing the topological entropy
of bimodal maps

Olvera, A., Simb, C.: Normal forms close to invariant circles of twist maps
Szlenk, W.: Permutation of terms in the Birkhoff ergodic theorem

Timoneda, J.: Destruction of 2-torus by collision with an unstable
manifold

Tomas, M.S.: On some iteration problems concerning sections of t-norms

Abstracts
Belhag, M.: Comparison between multiple scales asymptotic method
and numerical investigation for R*-maps

Clerc, R.L., Hartmann, C.: Multiple scales asymptotic method for
m-dimensional map

Mehring, G.H.: On fractional iteration in rings of formal power series

Mewoli, B., Razafimandimby, B.: Application of the multiple scales
asymptotic method for R® or R* maps

List of Participants

413

416

421
427

431
438
444

448
453

457

458
460

464

467



