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Preface

The firm intention of writing this book was born in the fall of 2003 during the
Ecole Thématique du CNRS Chirurgie holomorphe. This workshop was part
of a trimester organized by Adrien Douady at the Institut Henri Poincaré in
Paris. Douady was one of the fathers of the theory of holomorphic dynamics
and of many of the surgery constructions that the workshop addressed. He
used surgery as a tool in a number of ways, but especially to obtain a better
understanding of different structures in parameter space. As he said: ‘plough
in dynamical spaces and harvest in parameter space’.

Douady’s creative and geometric point of view inspired many to explore
holomorphic dynamics. Furthermore, he encouraged generous collaboration
and believed strongly in the value of sharing ideas. He gathered a large mathe-
matical family around him, and the success of the workshop is a tribute to his
influence.

Many of those who had originally developed holomorphic surgery presented
lectures. It became clear that the content of these wonderful sessions ought to
be the core of a book about surgery. We ourselves felt strongly that the book
should be more than a collection of papers, though: our goal became to enlist
the help of the speakers in creating a comprehensive study of quasiconformal
surgery.

We are delighted that our wishes have come true in the form of this book,
which puts together the foundations of surgery and many of its applications,
with, as we had hoped, contributions by a number of the workshop participants
who themselves had played such an important part in developing the field. We
are grateful for their support. They have our sincere and enthusiastic thanks.

Writing and collecting the material and then unifying it into a book was
not an easy task for us. Douady’s excitement about the project and his con-
stant encouragement were very important. They kept us going until this very
moment. It is to him that we dedicate every word written here, wishing he
could have seen the final result.
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Introduction

The theory of one-dimensional complex dynamical systems, understood as the
global study of iteration of holomorphic mappings, has its roots in the early
twentieth century with the work of Pierre Fatou and Gaston Julia. Local studies
had been successfully attempted earlier, but it was Fatou and Julia’s seminal
work, inspired by Paul Montel’s notion of normal families of mappings (then
relatively new), that set the basis of what is known today as holomorphic
dynamics. Both Fatou and Julia studied extensively the basic partition of the
dynamical space into the two disjoint, completely invariant subsets, the Fatou
set, which is the open set where tame dynamics occur — the set where Montel’s
normality appears — and its complement, the Julia set, which is the set of initial
values whose orbits are chaotic.

Their greatest achievement, arguably, is their detailed description of the
geometry and the dynamics of the connected components of the Fatou set,
called the ‘Fatou components’. Their Classification Theorem asserts that every
periodic Fatou component of a holomorphic map of the Riemann sphere
(a rational map) is either (i) a component of an immediate basin of attraction
of some attracting or parabolic cycle or (ii) a rotation domain conformally
equivalent to a disc or an annulus.

Their work also left many interesting open questions, such as Fatou’s No
Wandering Domains Conjecture, which states that all Fatou components are
eventually periodic, and waited some 60 years for its resolution. Some of their
other questions remain open today, but despite their compelling interest, the
problems were largely ignored until the late 1970s.

The other side of our story, the theory of quasiconformal functions of the
plane, began at roughly the same time with the work of Herbert Grotzsch.
As the name suggests, quasiconformality is a weakening of the notion of
conformality. It is best understood as a geometric condition: conformal maps
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