
Abstract

Name of the Candidate: Alberto Domı́nguez Corella

Title of Dissertation: Metric Regularity in Model Predictive and Optimal Control

Reviewers: Prof. Dr. Arnd Roesch and Prof. Dr. Fredi Troeltzsch

The stability of optimal solutions is a central issue in control theory. In this thesis we study sufficient condi-
tions for various notions of stability in the context of optimal control. Under some structural assumptions,
an optimal control problem can be associated with a set-valued mapping, the so-called optimality map-
ping, which represents the first-order necessary conditions of the problem. The concept of metric regularity
abstracts the different notions of stability into properties of the optimality mapping. This thesis studies
enhanced versions of the known metric regularity properties and their interaction with optimal control prob-
lems; we also illustrate the role of stability with some applications in numerical analysis. This work is
cumulative; it consists of an introduction and four published or accepted journal articles. The introduction
is intended as a complement to the papers, providing adequate preliminaries as well as a summary of the
results obtained in the papers.

The first paper studies a stronger version of the so-called strong metric regularity property in optimal
control of ordinary differential equations. This notion allows to study stronger notions of stability than the
previous ones in the literature, and is suitable for a class of problems (affine with respect to the control
variable) for which the standard assumptions do not hold. An example is presented as well as an application
to numerical analysis, namely the so-called uniform Euler discretization method. The second paper goes
further in the error analysis of numerical methods for nonlinear optimal control problems and studies the
accuracy, by means of the metric subregularity property, of the so-called Model Predictive Control (MPC)
algorithm, a well-established and widely approach for generating feedback control strategy. Finally, the third
paper and the fourth one are both dedicated to the stability analysis of optimal control problems constrained
by elliptic partial differential equations. The third one studies in a general framework the subregularity
property, focusing on sufficient conditions and applications to the stability of optimal solutions. In the
fourth one, new assumptions are introduced in the literature in form of second order sufficient conditions
for optimality; moreover, it is proved that this assumptions are enough for stability of the optimal states.
Though the subregularity property is not explicitly mentioned in the last paper, all of the methods used
there come from the understanding of it and its corresponding translation to the stability analysis of the
optimal states.
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