Ergodic Theory
Problem Sheet 12

Course Instructor: Florian K. Richter
Problems by: Jovan Andreevski

December 8, 2025

For any questions or corrections, please send an email to: jovan.andreevskiQepfl.ch!

P1.

P2.

P3.

P4.

Let (X, o, u, T) be a measure-preserving system, and let £ and 7 be countable partitions of the
system with finite entropy.

(a) Show that h(T, &) < H(E).

(b) Show that h(T,&V n) < h(T,&) + h(T,n).

(c) Show that h(T,n) < h(T,&)+ H(n|¢)

(d) Show that h(T,¢) = h(T,\/¥_, T~¢), Vk > 1.

(e) For T invertible show that h(T,&) = h(T~1,€) = h(T, \/f:_k T7), Vk > 1.

(f) Show that h(T*) = kh(T), Vk > 1.

(g) Let (Y, %A,v,S) be a measure-preserving system and suppose that (Y, 8,v,5) is a factor of
(X, ,u,T). Show that h(S) < h(T).

Let (X, %, 1, T) be an invertible measure-preserving system, such that £ is a generating partition
of the system. Show that the entropy of T is 0.

Given a € R, calculate the entropy of the circle rotation Ry : T +— T.

Calculate the entropy of the map Ty : * — dz (mod 1) on T, for any d > 2.



