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1. Introduction

In this paper we study the dynamics of a rational self-map of P
k. We deal with

the Fatou set and give a rough classification of the dynamics on the Fatou compo-
nents for a rational map whose indeterminacy set is nonempty. Our result is just
the first step toward a complete classification of Fatou components, but it shows
us a new dynamical phenomenon.

For an algebraically stable (AS) rational self-map f of degree ≥ 2 of P
k, the

Fatou set is defined to be the set of all the Lyapunov stable points for f. The
connected components of the Fatou set are called Fatou components. The in-
determinacy set I (and, moreover, the extended indeterminacy set E) are auto-
matically disjoint from the Fatou set. Let Orb(x) denote the forward orbit of
x ∈ P

k. The main purpose of this paper is to show the following theorem. Keep in
mind that it is not a direct consequence of the definition of the Fatou set because
codimC I ≥ 2.

Theorem 1.1. Let f be an AS rational self-map of degree ≥ 2 of P
k, and let

U be a Fatou component for f. If there exists at least one point x ∈ U such that
Orb(x) ∩ I �= ∅, then Orb(y) ∩ I �= ∅ for any y ∈U.

From this theorem it follows that there are two types of Fatou components in terms
of the relationship between their respective limit maps and I. We call a Fatou com-
ponent that contains no point whose forward orbit accumulates at I a regular Fatou
component. We will show that any regular Fatou component is Stein. Further, we
will give a formula that relates the Green (1,1) current to the union of all regu-
lar Fatou components. This is an improvement on the theorem of Fornæss and
Sibony in [FS].
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