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In this talk I will present some viability and invariance theorems in Wasser-
stein spaces Pp(R

d) of Borel probability measures with �nite p−momentum
and p > 1. The control system is a nonlocal one, described by the transport
equation

∂tµ(t) + div
(
f(t, µ(t), u(t))µ(t)

)
= 0, µ(0) = µ0

where f : R+ × Pp(R
d) × U → Lip(Rd, Rd), U is a compact metric space

and u : R+ → U is lebesgue measurable.
To state the main results I will discuss the extensions to Wasserstein

spaces of the Scorza-Dragoni and mean-value theorems and also of notions
of tangents, normals, proximal normals. Applications concern Hamilton-
Jacobi-Bellman equation and the Lyapunov second method.

[1] Badreddine Z. & Frankowska H. (2022) Solutions to Hamilton-Jacobi

equation on a Wasserstein space, Calculus of Variations and PDEs,
61:9

[2] Bonnet B. & Frankowska H. (2024) Viability and invariance of proper

sets for continuity inclusions in Wasserstein spaces, SIMA, vol. 56

[3] Bonnet B. & Frankowska H. (2022) Viability and exponentially sta-

ble trajectories for di�erential inclusions in Wasserstein spaces, Pro-
ceedings of 61st IEEE Conference on Decision and Control, Cancún,
Mexico, December 6-9, 2022

1


