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A. Katok 	Math 191b 

Topics in Dynamical Systems: 

Lyapunov Exponents and Smooth Ergodic Theory 

Organizational meeting October 1, 10 a.m. Room 153, Sloan 

In this one-quarter course we will present one of the central topics 
in the modern mathematical theory of dynamical systems which relates 
hyperbolic behavior of the linearized equation with global stochastic 
(or "chaotic") behavior of non-linear systems. The basic ideas of this 
approach go back to Kolmogorov, the first stage of technical development 
was achieved primarily by Anosov and Sinai and the theory in full generality 
was developed by Pesin with important subsequent contributions by Ruelle, 
Mafié and others. 

The formal prerequisites include only Advanced Calculus and standard 
ordinary differential equations, but certain familiarity with main concepts 
of ergodic theory and the theory of smooth dynamical systems will be 
very useful. 

The course will continue in the second quarter in the form of a series 
of seminar talks. The following description covers both the course 
and the subsequent seminar. 

1. Linear theory. Differential and variational equations for smooth 
dynamical systems. Lyapunov characterisitic exponen;s. Filtration 
and other properties. Oseledec multiplicative ergodic. theorem. 

2. Local theory. Lyapunov metric in a neighboOood of regular orbit. 
Stable and unstable manifolds (generalized Hadamard-Perron theorem). 

3. First applications. Entropy of dynamical systems. Relation between 
entropy and Lyapunov exponents. Ruelle inequality. Pesin entropy formula. 

Closing lemma for regular orbits with non-zero exponents. Abundance 
of periodic orbits. Growth estimates for periodic orbits. 

4. Lyapunov exponents and ergodicity. Absolute continuity of families 
of stable and unstable manifolds. Ergodic components of positive measure. 
Criteria for ergodicity. Discussion of other ergodic properties: mixing, 
K-property, Bernoulli property. 

5. Methods for estimating Lyapunov exponents. Invariant families of 
cones. Lyapunov functions. Perturbation techniques. 

6. Survey of applications. Geodesic flows on manifolds of non-positive 
curvature. The billiard bali problem: classes of hyperbolic billiards 
found by Sinai, Bunimovich and Wojtkowski. Pseudo-Anosov systems. 
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INTEROFFICE MEMORANDUM 

CALIFORNIA INSTITUTE OF TECHNOLOGY 

TO Math Department 	 DATE November 19, 1985 

FROM D. Wales & L. Chappelle 	EXTENSION 4332 MAIL CODE 

SUBJECT Conference Room. 

During the next several weeks, one or more of the secretaries will be 

working in the conference room for various periods of time doing mathematical 

word processing. This is an experiment to try to improve our technical 

word processing capability. The chance to work uninterrupted is important 

for this. We ask that you not interrupt their work. If you need someone 

specifically, please wait until they are free. 

We plan to try this between 8:30 and 11:00 at first. We may vary 

the hours over the next several weeks as we gain experience with schedules. 

If you will need the conference room, please book it ahead of time. 
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