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Abstract

The theory of meanfield control had a rapid recent development due to growing
occurrences of control-theoretic questions in the context of large systems of inter-
acting agents. Broadly speaking, the term meanfield control covers a large range
of models in which a centralised entity aims at stirring a large number of agents so
as to achieve a desired goal.

In this talk I will discuss some invariance properties of subsets of probability
measures under controlled transport equations. More precisely, I will speak about
viability and invariance of proper subsets of Wasserstein spaces P,(R?) of Borel
probability measures with finite p—momentum and p > 1. The dynamical system
is a nonlocal one, described by the transport control system

Oppu(t) + div(f(p(t), u(t))u(t)) = 0, p(0) = po, u(t) €U

where f : Pp(RY) x U — Lip(R?* R?), Lip(R? R?) denotes the vector space of
bounded Lipschitz maps from R¢ into itself, U is a compact metric space, pg €
P,(R%) and controls are Lebesgue measurable functions u : Ry — U.

A subset QQ C Pp(Rd) is called viable under the transport control system if for
every o € @, there exists a solution p(-) such that u(t) € @ for all ¢ > 0. @ is
called invariant under the transport control system if every such solution satisfies
wu(t) € Q for all times ¢ > 0. To characterise these two properties in the spirit of
the classical results an analogue of tangents to () is introduced.

Two cases have to be distinguished. When p > 1 the characterisations are
stronger and follow from some duality arguments [1]. In contrast for p = 1 the
Euler approximation scheme is applied [2] to get viable solutions.
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