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Prospective Supervisors:

Prof. Andrea Pinamonti (https://webapps.unitn.it/du/it/Persona/PER0015797)

Prof. Fabio Bagagiolo (https://bagagiolo.maths.unitn.it/index.html/)

Description:

The goal of the present project is the study, the application and the development of mathematical theories
for control and optimization of evolutionary phenomena motivated by engineering and real-life applications.

The typical differential equations for the evolution of the system under study can be often seen as describing
evolution in an abstract environment such as functional and/or metric spaces. Such a point of view brings to
important questions of mathematical nature which are also often enlightening for the possible applications
to the motivating real-life models. Problems such as controllability, optimal control, optimal transport,
motion planning will be the main examples of sources of mathematical questions and motivating
applications.

The doctoral student will be asked to investigate, from a mathematical point of view, problems among the
following (not exhaustive) list:

controllability, optimal control and/or dynamic games for

multi-agent systems (both in Euclidean setting as well as on networks, and with possibly infinitely many
agents);

hybrid systems (continuous and discrete systems, in particular dynamic programming and Hamilton-Jacobi
theory);

systems with hysteresis (evolving systems with suitable dependence on the past history of the evolution
itself);

2) Geometric control theory with particular emphasis to the applications to nonholonomic path planning
of mobile robots.

The strong interaction with scientists of more applicative fields will be also a valuable point of the research
activity of the student.

Specific Information:

Applicants must hold a master’s degree, preferably in Mathematics, with a good background in some of the
relevant areas of interest and of the related mathematical tools, such as: control, optimal control, optimal
transport, calculus of variations, differential equations theory, functional analysis, analysis on metric spaces,
measure theory. Numerical methods expertise will be also welcome.

Proficiency in both spoken and written English is required.

The candidate should be highly motivated and interested in undertaking innovative and challenging research
activities involving both theoretical analysis and possible applications.
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DM 351/2022 — Project on PNRR (Italy's Recovery and Resilience Plan)
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