RIGOROUS NUMERICS, POINCARE MAPS, AND COVERING RELATIONS IN
INFINITE-DIMENSIONAL SPACES FOR COMPUTER ASSISTED PROOFS IN DELAY DIFFERENTIAL
EQUATIONS.

Robert Szczelina
Jagiellonian University, Poland
robert.szczelina@uj.edu.pl

We will show some general principles of a recently developed high-order Lohner-type algorithm for a
rigorous integration of systems of Delay Differential Equations (DDEs) [1], together with some topological
tools in the infinite dimensional phase-space of DDEs that are suitable for computer assisted proofs.

We will use these tools to prove, with the computer assistance, various kinds of dynamical behaviour,
for example, existence of several (apparently) unstable periodic orbits in Mackey-Glass Equation (in the
regime of classical values of parameters where chaos is numerically observed), persistence of symbolic
dynamics in a delay-perturbed chaotic ODE (the Rdssler system), and the rigorous computation of tra-
jectories in piecewise defined DDEs.

The method is quite general and does not impose severe restrictions on the kind of solutions it can track,
i.e. the integration time does not need to be a multiple of the basic time lag nor the solutions need not
to be of a specific class, e.g. periodic.
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