
ERGODIC THEORY, HW # 4

Homework will not be collected or graded. Nevertheless, please, make sure that you

understand how to solve the problems. Interaction between students is strongly en-

couraged.

Problem 1.

Show that for every s > 0 there exists some Bernoulli shift whose entropy is equal to s.

Problem 2.

Let (M,µ) be a measure space with probability measure µ. For two finite measurable partitions ξ
and η set

dR(ξ, η) = Hµ(ξ|η) +Hµ(η|ξ).

Show that dR is a metric on the set of (all equivalence classes mod 0 of) finite measurable parti-
tions. It is called Rokhlin metric.

Problem 3.

Let (M,µ) be a measure space with probability measure µ. For two finite measurable partitions
ξ and η by adding null sets if necessary we may assume that ξ and η have the same number of
elements. Consider the set of bijections σ between elements of ξ and η and set

d∆(ξ, η) = min
σ

∑
C∈ξ

µ(C∆σ(C)).

Show that d∆ is a metric on the set of (all equivalence classes mod 0 of) finite measurable parti-
tions.

Problem 4.

Prove that convergence in d∆ implies convergence in dR.

Problem 5.

Define T : [0, 1]→ [0, 1] by

T (x) =

{
2x, if x ∈ [0, 1/2];
2− 2x, if x ∈ (1/2, 1].

Find htop(T ).


