PLEASE POST


Chaos and Time-Series Analysis

Physics 505: Topics in Physics

Fall 2000 - 2 credits

Time & Place: 3:30-5:10 p.m., Tuesdays, 1313 Sterling Hall

Instructor: J. C. Sprott, 3285 Chamberlin, 263-4449, sprott@juno.physics.wisc.edu

Prerequisites: Consent of instructor (calculus and programming experience useful)

Text: Chaos and Nonlinear Dynamics: An Introduction for Scientists and Engineers by Robert C. Hilborn, Second Edition (Oxford University Press, 2000)

This course is an introduction to the exciting new developments in chaos and related topics in nonlinear dynamics, including the detection and quantification of chaos in experimental data.  Emphasis will be on physical concepts rather than mathematical proofs and derivations.  Fifteen, 100-minute lectures as listed below will include demonstrations, computer animations, slides, and videos.  Homework will consist of weekly programming assignments, and so access to a computer (any type) and some programming experience (any language) is assumed.  The course will be taught at a level accessible to graduate and advanced undergraduate students in all fields of science and engineering.  For further information, see http://sprott.physics.wisc.edu/phys505/.

Course Outline
Introduction and Overview

One-Dimensional Maps

Multidimensional Nonchaotic Flows

Dynamical Systems Theory

Iterated Maps

Strange Attractors

Stability and Bifurcations

Hamiltonian Chaos

Lyapunov Exponents and Entropy

Nonlinear Prediction and Noise Reduction

Fractals

Calculation of Fractal Dimension

Multifractals

Non-Attracting Chaotic Sets

Spatiotemporal Chaos and Complexity

