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INTRODUCTION

Figure 1 is a picture of the standard Mandelbrot set M. The article [M] by Benoit
Mandelbrot, containing the first pictures and analyses of this set aroused great interest.

The set M is defined as follows. Let P^ : z \-> z2 + c and for each c let K^ be the set
of zeC such that the sequence z, Pc(z), P^(P^(z)),... is bounded. A classical Theorem
of Fatou [F] and Julia [J] asserts that K^ is connected if OeK^ and a Cantor set
otherwise (0 plays a distinguished role because it is the critical point of P^). More recent
introductions to the subject are [Br] and [Bl], where this Theorem in particular is
proved. The set M is the set of c for which K^ is connected.

In addition to the main component and the components which derive from it by
successive bifurcations, M consists of a mass of filaments (see Figs. 2 and 3) loaded with
small droplets, which ressemble M itself. The combinatorial description of these fila-
ments is complicated; it is sketched in [D-H] and will be the object of a later publication.

Figure 4 concerns an apparently unrelated problem. Let f^ be the polynomial
(z—l) (z+ l /2+X, ) ( z4 - l /2—^) , which we will attempt to solve by Newton's method,
starting at ZQ = 0 and setting

^+i=N,(z,)=z^-A(z^)//,(z,).

As we shall see, 0 is the worst possible initial guess. Color X blue if z^-> 1, red if
z^-> —1/2+X and green i f z ^ ^ — 1 / 2 — ^ ; leave ^ white if the sequence z^ does not
converge to any of the roots. Figure 4 represents a small region in the ^--plane; a
sequence of zooms leading to this picture is given in chapter VI. This family has been
studied independantly by Curry, Garnett and Sullivan [C-G-S] who also obtained similar
figures.

If two cubic polynomials have roots which form similar triangles, the affine map
sending the roots of one to the roots of the other conjugates their Newton's methods. Up
to this equivalence, the family f^ contains all cubic polynomials with marked roots except
z3 and z3—z2 with 0 as first marked root. The point ZQ=O is a point of inflexion of/^
and hence a critical point of the Newton's method; it is the only critical point besides
the roots.
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