Constructing symbolic dynamics representations via Conley Index theory

S. Day?, R. Frongillo®, O. Junge®, K. Mischaikow?, and R. Trevifio®

“Department of Mathematics, College of William and Mary, Williamsburg, VA 23187
® Department of Computer Science, 4130 Upson Hall. Cornell University, Ithaca, NY 14853-7501
“Faculty for Mathematics, Technische Universitdt Miinchen, D-85748 Garching, Germany

4Department of Mathematics and BioMaPS, Rutgers, The State University of New Jersey, Piscataway,
NJ 08854

¢ Department of Mathematics, University of Maryland, College Park, MD 20742-4015

Conley Index theory and related topological techniques may be used in computational
studies of dynamical systems to rigorously detect dynamical structures of various stability
types. In this talk, I will focus on the application of these techniques to discrete-time
systems and will present sample results for the 2-dimensional Henon map and the infinite-
dimensional Kot-Schaffer map. These techniques, which often fall under the heading of
computer-assisted proofs in dynamics, are currently being adapted and expanded in order
to study topics from dynamical systems theory ranging from descriptions of invariant sets
in terms of symbolic dynamics, to the construction of Morse decompositions and Lyapunov
functions. This talk will cover some work on building symbolic dynamics descriptions and
some extensions and alternate directions will be discussed in the talk of W. Kalies.



