
Syllabus 
1. Course Description 

a. Title of a Course 

Ergodic Theory and Dynamical Systems 

Klimenko A. 

b. Pre-requisites  

It is recommended to have basic knowledge in differential equations, calculus on 

manifolds, measure theory and theory of probabilities 

c. Course Type (compulsory, elective, optional) 

elective, recommended for 3-4 year bachelor students and master students 

d. Abstract 

The course is dealing with various branches of theory of dynamical systems, as well 

as its connections to other areas of mathematics. 

The program varies from one year to another, usually in two-year cycle. In this year 

we will discuss elements of geometrical theory for flows on manifolds, circle 

diffeomorphisms and interval exchange transformations, as well as several topics 

from ergodic theory, including classical ergodic theorems and main results on 

unique ergodicity. 

2. Learning Objectives  

Study notions and results on geometric theory of dynamical systems and ergodic theory. 

3. Learning Outcomes  

Student should know and be able to apply main results and methods of the geometric 

theory of dynamical systems, theory of parabolic dynamical systems and ergodic theory. 

4. Course Plan 

1) Diffeomorphisms, vector fields, and flows on manifolds. Omega-limit sets. Poincaré—

Bendixson theorem. 

2) Local behavior near stationary point or limit cycle. Local structural stability.  

3) Global structural stability. Andronov—Pontryagin theorem. 

4) Circle homeomorphisms. Rotation number. Denjoy's theorem and example.  

5) Families of diffeomorphisms. Arnold tongues. 

6) Circle rotations and best approximations. Renormalization and continued fractions. 

7) Smooth conjugacy. Diophantine numbers and small denominators. 

8) Elements of ergodic theory: ergodicity, ergodic theorems of von Neumann and Birkhoff. 

9) Unique ergodicity and uniform convergence of ergodic averages. 

10) Interval exchange maps and translation flows on surfaces. Theorems of Keane and 

Masur---Veech. 



11) Asymptotics of ergodic integral for IETs and translation flows. 

5. Reading List 

a. Required 

None 

b. Optional 

1) B. Hasselblatt, A. Katok. A first course in dynamics: with a panorama of recent 

developments.  Cambridge Univ. Press, 2003. 

2) A. Katok, B. Hasselblatt. Introduction to Modern Theory ofDynamical Systems. 

Cambridge Univ. Press, 1997. 

3) J. Palis, W. de Melo. Geometric Theory of Dynamical Systems: an Introduction. 

Springer-Verlag, 1980. 

6. Grading System  

Main measure to assess achievements of the student in the course is his/her performance in 

solution of problems from problem lists.  

A student who solve more than approx. 70% of all problems will obtain “10” grade without 

final exam. Those who solve 30…70% of problems should pass the final oral exam on 

theoretical material of the course. Those who solve less than 30% of the problems will have 

in their final exam both theoretical part (the same as above) and practical one (they should 

solve 1-2 problems). 

7. Guidelines for Knowledge Assessment 

See previous section. 

8. Methods of Instruction 

Class hours are evenly divided into lectures and seminars. Lectures are taught in traditional 

way and they cover main theoretical material of the course. Lists of problems for solution at 

home are given to students on regular (1-2 times in a month) basis. Seminars are mostly 

devoted to individual discussion with students of their solutions of problems from the 

problem lists. Some part of the seminars is used to discuss solutions of problems on 

blackboard.  

9. Special Equipment and Software Support (if required) 

Not required 


