Chaos and Dynamical Systems

Professor Jim Campbell

Summer 2009

Assuming knowledge of elementary differential equations and elementary linear algebra, we will study various aspects of the modern theory of dynamical systems.

Topics may include (but may not be limited to): 

· Overview of dynamical systems; 

· Topology of the real line, Cantor sets; 

· Basic examples of dynamical systems; 

· Periodic points, 

· Sarkovskii's theorem; 

· Stability of periodic points; 

· Definition of Chaos, 

· examples of chaotic behavior; 

· Circle maps; 

· Symbolic dynamics; 

· Fractal dimension, construction of fractals.

Required Readings:

Devaney, Robert L., A first course in chaotic dynamical systems, Theory and experiment, with a separately available computer disk; Addison Wesley Studies in Nonlinearity, 302 pages. ISBN: 0-201-55406-2

 
Students will be encouraged to bring laptop computers, as computer experiments and simulations will be useful in understanding the material, as well as add enjoyment to the course, when producing fractals and other interesting examples of interesting dynamical behavior.

