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§ 1. Introduction

One of the basic problems in the theory of dynamical systems is the
characterization of stable systems.

Let M be a closed (i.e. compact without boundary) connected smooth
manifold with a smooth Riemannian metric and Diffr (M) (r > 1) denote
the space of Cr diffeomorphisms on M with the uniform Cr topology. Let
/eDifP(M) with s > r. Then / is called Cr structurally stable if and
only if there is a neighborhood ^(/) of / in Diffr (M) such that for any
ge ^(f) there exists a homeomorphism h: M-+ M satisfying gh = hf.

Another important notion of stability is the β-stability. Recall that
x e M is a non-wandering point of / if and only if for any neighborhood
U of x, there is a nonzero integer m such that fm(U) Π U Φ φ. The set
Ω(f) of all the non-wandering points of / is a closed invariant set. / is
called Cr β-stable if and only if there is a neighborhood ^(/) of / in
Diffr (M) such that for any ge ^(/) there exists a homeomorphism h: Ω(f)
-> Ω(g) satisfying gh = hf on Ω{f).

The essential condition to characterize these stabilities is "Axiom A"
introduced by S. Smale in [17]. Namely, / satisfies Axiom A if and only if

(a) Ω(f) is a hyperbolic set,
(b) ¥^ΐΓ

where Per (/) denotes the set of all the periodic points of /. Recall that
a compact /-invariant subset A C M is a hyperbolic set if and only if there
exist constants c > 0 , 0 < Λ < l and a 27-invariant splitting TM\Λ = Es

Θ Eu such that

\\τr\E;\\<cλn

\\Tf-n\E-\\<cλn

for all p e A and non-negative integers n.
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