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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. 24K Course Title Dynamical Systems

FRBER

2. Department of Mathematics
Originating Department

5 RS MA401
Course Code

4. P44 Credit Value 3

5 BT E\Viki&iFE Major Elective Courses
Course Type
BRF

6. A #7Z% Spring / ¥ Z= Summer / #XZ= Fall
Semester

7 RREH B 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
all instructors)

Jana Hertz Department of Mathematics, Block 3, Wisdom Valley
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Tutor/TA(s), Contact
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10. Maximum Enrolment
(Optional)
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Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
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Pre-requisites or Other .
Academic Requirements (MA103a) (or Real Analysis (MA213)).

JEERRE. HE%EINR
Courses for which this course
is a pre-requisite

HEERBEARBERER
Cross-listing Dept.
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# % B4 Course Objectives

1. TEMERD) RGNS, AT E, EEBEMD L FEER
To learn and understand the basics of Dynamical Systems

2. HEFREEAAEBN I R G R o iR AT (R R

Get prepared for research work in the fields of Dynamical Systems and ODEs

ik % 3 R Learning Outcomes

Dynamical Systems is a major branch of theoretical mathematics. It is a comprehensive application
of ODE, Analysis and Measure theories. This course will provide for the interested students a
general view of dynamical systems: beginning with the basics, it will go through the main models
and methods from one-dimensional dynamics to higher dimensional cases, with an emphasize on
hyperbolic dynamics, and then finally it will end with an introduction to continued fractions.

After taking the course, students should all have a good grasp of the fundamental theories of
dynamical systems, and more importantly, they should be able to take part in research works
especially in the fields of Dynamical Systems and ODE:s.
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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.)

Section 1. Basic notions of dynamical systems (2h)

Section 2: One dimensional dynamical systems

2.1 Lifts and degree. Rotation number (2h)

2.2 Classification via conjugacy maps. Orientation preserving homeomorphisms with periodic points (4h)
2.3. Classification. Orientation preserving homeomorphisms without periodic points (2h)
2.4. Denjoy example (2h)

2.5. Hartman-Grobman Theorem in the circle (2h)

2.6. Expanding maps on the circle (2h)

2.7. Expanding maps on the circle. Coding. Symbolic dynamics (2h)

2.8. Expanding maps on the circle. Classification. (4h)

Section 3. Hyperbolicity

3.1 Smale’s horseshoe. Coding (4h)

3.2. Hyperbolicity. Hyperbolic sets. Stable and unstable manifolds (8h)

3.3 Arnold’s cat map (4h)

3.4. Subshifts of finite type (2h)

3.5. Anosov diffeomorphisms. Surfaces admitting Anosov diffeomorphisms (4h)

Section 4. Gauss map and Continued fractions

4.1 Gauss map and continued fractions (4h)

b R H e 2 %% 8 Textbook and Supplementary Readings

1. Introduction to the Modern Theory of Dynamical Systems, by A. Katok and B. Hasselblatt.

2. Ergodic Theory. M. Einsiedler, T. Ward
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19.  PHEBR PG B 1) SERERSTASE  ELA] #iE
Type of Time % of final Penalty Notes
Assessment score

H & Attendance

WERI
Class
Performance

NI

Quiz

WIEBH Projects

SERHENL 20%

Assignments

B 2 hours 30%
Mid-Term Test

HIARER 2 hours 50%

Final Exam

BRME
Final
Presentation
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Others (The
above may be
modified as
necessary)
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OA. +=%%%%] Letter Grading
OB. =&ic4r# GE/AEM) Pass/Fail Grading

B2 S #t REVIEW AND APPROVAL
21. AHEFECLET U TREN B RS HGET

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




