
Computational analysis of periodic orbits in nonsmooth differential
equations

Ordinary differential equation ẋ = f(t, x) with a nonsmooth right-hand
side f(t, x) arise in numerous applications, for example mechanical sys-
tems with dry friction or with switches.
We assume that f is periodic in t and x ∈ R. There is a criterion that
shows the existence, uniqueness and stability of a periodic orbit, and
determines a subset of its basin of attraction. The criterion is based
on finding a scalar-valued, nonsmooth function W (t, x), satisfying a
partial differential equation as well as additional conditions where f
and W are nonsmooth.
In this project, we develop a numerical method to compute a suitable
function W for a given nonsmooth differential equation. A discretized
version of the conditions will be solved using quadratic programming.
The project will consist of understanding the theory as well as pro-
gramming the method for several examples in MATLAB.
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