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Teaching Language
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BRBT Jana Rodriguez Hertz, Professor; Raul Ures, Professor

Instructor(s)
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Open to undergraduates Yes

or not
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Pre-requisites Any basic course of Dynamical Systems. No differences between
undergraduate and graduate students.

HEFHAR

Course Objectives

Chn m AR, EFEBHX N . If the course is open to undergraduates, please indicate the
difference. )
This course introduces the basic concepts of hyperbolic dynamics, both uniform and non-uniform. It
focusses on some classical results that are important for the following development of the theory as well on
some recent developments, preparing the students for the study of more advanced topics and research.

Teaching Methods

ChnTh ) A B TR, 1B E X 0 N A If the course is open to undergraduates, please indicate the
difference. )

In presence class. No differences between undergraduate and graduate students.
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Course Contents

Con A ABHAETF, BEHX S NE. If the course is open to undergraduates, please indicate the
difference. )

Section 1 1. Hyperbolic dynamics

1.1 The Smale horseshoe

1.2 The Arnold’s cat map

1.3 Hyperbolic sets

1.4 The Stable Manifold Theorem

1.5 Smale’s spectral decomposition Theorem

Section 2 1. Non-uniformly hyperbolic dynamics
2.1 Lyapunov exponents. Examples.
2.2. The Oseledets Theorem




11.

12.

2.3 Pesin Stable Manifold Theorem

2.4 Elements of Pesin Theory: Pesin Blocks, Pesin Region,
etc.

2.5 Absolute continuity

2.6 Ergodicity criterion

Section 3 Partial hyperbolicity
3.1 Partial hyperbolicity, definition and examples
3.2 Accessibility

3.3 Ergodic theorems for partially hyperbolic
diffeomorphisms

3.4 Dominated splitting

3.5 Open problems and conjectures

Section 4

Section 5

Section 6

Section 7

Section 8

Section 9

Section 10

REER

Course Assessment

(D ¥ Form of examination; (@). 7 ¥MIEL grading policy; (@) I AR TR, WHiEWIX 4N A

If the course is open to undergraduates, please indicate the difference. )

Homework 30%+ Mid-term Exam (closed-book) 30%+Final Exam (closed book) 40%

EMBEAESERR
Textbook and Supplementary Readings

e Pollicott, Mark, Lectures on ergodic theory and Pesin Theory on compact manifolds,
Cambridge University Press

e Katok, A., Hasselblatt, B., Introduction to the Modern Theory of Dynamical Systems,
Cambridge University Press

e Rodriguez Hertz, F.; Rodriguez Hertz, J.; Ures, R., Partially Hyperbolic Dynamics.
Publicacdes Matemadticas do IMPA, 2011.




