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In recent times models arising in social sciences involving large number of
agents are often stated on Wasserstein metric spaces of Borel probability mea-
sures. The aim of this talk is to demonstrate that some corner stone results
of classical differential inclusions known in the Euclidean framework have their
analogues in Wasserstein spaces. Such an extension of the theory of differential
inclusions is crucial to study control systems on Wasserstein spaces. Indeed, it
is well known that for optimal control of ODEs, the differential inclisions the-
ory provides useful tools to investigate existence of optimal controls, necessary
optimality conditions and Hamilton-Jacobi-Bellman equations. Same happens
for Wasserstein spaces.

In particular, I will present necessary and sufficient conditions for the ex-
istence of solutions to state-constrained continuity inclusions from [2] building
on a suitable notion of contingent cones in Wasserstein spaces leading to via-
bility and invariance theorems. In a bit less general setting they were already
applied in [4], [5] to investigate stability of controlled continuity equations and
uniqueness of solutions to HJB equations.
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