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This course introduces the basic concepts of ergodic theory mainly focused on differentiable ergodic theory. It
focusses on the classical results that are important for the following development of the theory, preparing the
students for the study of more advanced topics and research.

Teaching Methods

The course will be taught in the standard way ( “ chalk and board”, in-class discussion, homework, office

hours, closed-book tests).
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Section 1 Measure preserving transformations. Existence of invariant measures.
(6 hours) Poincaré recurrence theorem.

Section 2 Ergodicity. Ergodic theorems of Von Neumann and Birkhoff.

(8 hours)

Section 3 Ergodic hierarchy. Mixing, K-automorphisms. Unique ergodicity

(6 hours)

Section 4 Examples: shifts, subshifts of finite type, toral automorphisms, toral
(8 hours) translations. Hopf argument.

Section 5 Entropy: metric and topological entropy. Variational principle.

(6 hours)

Section 6 Ergodicity of Anosov diffeomorphisms. Hopf argument revisited.

(6 hours)

Section 7 Introduction to additional topics of differentiable ergodic theory: SRB
(8 hours) measures for hyperbolic attractors, Osedelec’s theorem, Pesin theory, Ruelle

inequality, Pesin equality, etc.
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Course Assessment

|Homework 30%+ Mid-term Exam (closed-book) 30%+Final Exam (closed book) 40%
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Textbook and Supplementary Readings

1. Mané, Ricardo - Ergodic Theory and Differentiable Dynamics. Springer-Verlag, New York-

Berlin, 1987.

2. Brin, Michael, Stuck, Garret — Introduction to Dynamical Systems. Cambridge University Press,
2004.

3. Walters, Peter - An introduction to ergodic theory. Springer-Verlag, New York-
Berlin, 1982.

4. Bowen, Rufus - Equilibrium States and the Ergodic Theory of Anosov Diffeomorphisms. Lecture
Notes in Math., Springer-Verlag, 1975.

5. Viana, Marcelo; Oliveira, Krerley — Foundations of Ergodic Theory. Cambridge studies in
advanced mathematics 151, Cambridge University Press, 2016.




