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ENTROPY DIMENSION AND VARIATIONAL PRINCIPLE
YOUNG-HO AHN∗ , DOU DOU∗∗ AND KYEWON KOH PARK∗∗∗
Abstract. Recently the notions of entropy dimension for topological dynamical system and measure theoretical dynamical system were introduced respectively. In this paper, we give a class of strictly ergodic models of which the
topological entropy dimension ranges from zero to one and of which the measure theoretical entropy dimension is identically zero. Hence the variational
principle on entropy dimension does not hold.

1. Introduction
Entropy is a notion of isomorphism invariant of dynamical system which measures the exponential growth rate of complexity. It is a complete invariant for the
class of Bernoulli transformations. It is also well known that any measure theoretical dynamical system with positive entropy is isomorphic to a skew product of
Bernoulli transformation with the same entropy.
Zero entropy systems have rich classes of transformations. Interval exchange
transformations are zero entropy system. Simple maps in joining theory, which
include Chacon transformation, irrational rotations and horocycle flows, also have
zero entropy[8]. Indeed, the set of zero entropy systems is a dense Gδ subset of
all homeomorphisms. To classify the zero entropy systems, we need some new
invariants which are finer than entropy. There are several refinement notions of
entropy[1, 2] and one of them is entropy dimension which has good properties. For
example, two topological or measure thereotical dynamical system with different
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entropy dimension sets satisfying a certain condition are disjoint in the sense of
Furstenberg[4, 5].
Let X be a compact metric space and T be a homeomorphism on X. The
variational principle on the classical entropy says that the topological entropy of
the dynamical system (X, T ) is the supremum of all measure theoretical entropies
of T . The aim of this paper is to show that the variational principle does not
hold for entropy dimension. We consider a class of symbolic dynamical systems
Xα ’s which is associated to the special kind of infinite sequence uα and show that
these topological dynamical systems are uniquely ergodic and the measure theoretic
entropy dimensions are identically zero. In [4], it was shown that the topological
entropy dimension of the symbolic dynamical system Xα is α. Hence the variational
principle does not hold for entropy dimension.
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