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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. B4 Course Title BJ1&%  Introduction to Dynamical Systems

2. & 4%  Department of Mathematics

Originating Department
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Course Code

4. W24 Credit Value 3
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Course Type
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7 BRET B: 3 English

Teaching Language
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Instructor(s), Affiliation& | Jana Hertz, Room 427, rhertz@sustech.edu.cn, 0755-8801-8121
Contact

(For team teaching, please list
allinstructors)

Jana Hertz Department of Mathematics, Block 3, Wisdom Valley
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KBERE. HEEIER AR A BL B (MA201a 8 MA201b)

Pre-requisites or Other ; . : .
Academic Requirements Ordinary Differential Equations A or B (MA201a or MA201b)

JEERRR. HEZEIMR
Courses for which this course
is a pre-requisite

HEERBEARENER
Cross-listing Dept.

RN K H P SYLLABUS
#% B % Course Objectives

The goal of this course is to introduce the student into some of the main research areas of Dynamical Systems.

ik % > R Learning Outcomes

In the first part of the course a panorama of dynamical systems is given, with several paradigmatic examples.
We then introduce basic notions of topological dynamics, limit sets, recurrence, classification.
Symbolic dynamics is a necessary tool for classification, and will be studied.

In the final section, we introduce hyperbolic dynamics, and classical theorems such as the stable manifold theorem
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Section 1. Examples and basic concepts.

1.1 The notion of a dynamical system (1h)

1.2 Circle rotations (1h)

1.3 Expanding endomorphisms of the circle (2h)

1.4 Shifts and subshifts (2h)

1.5 Quadratic maps (1h)

1.6 The Gauss transformation (1h)

1.7 Hyperbolic toral automorphisms (2h)

1.8 The horseshoe (2h)

1.9 Chaos and Lyapunov exponents (2h)

1.10 Attractors: the solenoid, the Lorenz attractor, the Hénon map (3h)
2. Topological dynamics

2.1. Limit sets and recurrence (2h)

2.2 Topological transitivity and topological mixing (2h)
2.3. Expansiveness (1h)

2.4. Topological entropy. Examples (5h)

2.5. Equicontinuity, distality, proximality (2h)

3. Symbolic dynamics

3.1. Subshifts and codes (1h)

3.2. Subshifts of finite type (1h)

3.3. Topics in symbolic dynamics (4h)

4. Hyperbolic dynamics

4.1 Brief introduction on surfaces manifolds and differentiability (2h)
4.2. Hyperbolic sets (2h)

4.3. Pseudo orbits and shadowing property (2h)

4.4. Stable manifold theorem (4h)

4.5. Topics in hyperbolic dynamics (2h)

b BB 5% % F Textbook and Supplementary Readings
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1. Introduction to Dynamical Systems, M. Brin and G. Stuck
2. A first course in Dynamics, B. Hasselblatt and A. Katok.
3. Introduction to the Modern Theory of Dynamical Systems, by A. Katok and B. Hasselblatt.

PR ASSESSMENT

AR GEEE SERBRS A BT B
Type of Time % of final Penalty Notes
Assessment score

H & Attendance

WRERIR
Class
Performance

ARIE:S

Quiz

PRIETH Projects

SRR

Assignments

BB
Mid-Term Test

BRER

Final Exam

BRI
Final
Presentation

He (TREFE
BU5 AP T
=0

Others (The
above may be
modified as
necessary)

1843773\ GRADING SYSTEM

MA. +=%&%F %M Letter Grading
OB. —&ig4r#l GEM/AERL) Pass/Fail Grading

TS # REVIEW AND APPROVAL
ZREREBEST U TRENRRSHGEDT

This Course has been approved by the following person or committee of authority




