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dynamically gradient dynamical systems under

perturbations.

Alexandre N. Carvalho∗

The aim of this lecture is to study the stability of dissipative gradient semigroups (dynamical systems) under
perturbation and the equi-attraction properties for their attractors. With this in mind we introduce the class of
dynamically gradient semigroups, show its stability under perturbation and prove that the dynamically gradient
semigroups are gradient semigroups. Extending the results of [2], the equi-attraction properties for gradient semi-
groups under perturbations is then obtained and, from it, a rate of convergence for the attractors in terms of the
proximity of the semigroups is given. Some evidences of what sort of bifurcation (as the parameter varies) may
change the rate equi-attraction for the attractors are given.

This lecture is based on the works [1,3,4].
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