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We investigate well-posedness and further properties for the continuity equation and for the ordinary
differential equation out of the classical smooth (Lipschitz regular) framework. The leading theme is the
search for quantitative estimates: stability, compactness and regularity statements in which we give an
explicit control of the quantities under analysis in terms of natural bounds on the data. This quantitative
analysis allows us to study several applications to nonlinear partial differential equations: we address
various questions about existence, continuity with respect to initial data, convergence of singular ap-
proximations and convergence of nonlocal approximations for the Euler equation, the Vlasov-Poisson
equation, and the Burgers’ equation. We investigate well-posedness and further properties for the con-
tinuity equation and for the ordinary differential equation out of the classical smooth (Lipschitz regular)
framework.

The leading theme is the search for quantitative estimates: stability, compactness and regularity state-
ments in which we give an explicit control of the quantities under analysis in terms of natural bounds on
the data.

This quantitative analysis allows us to study several applications to nonlinear partial differential equa-
tions: we address various questions about existence, continuity with respect to initial data, convergence
of singular approximations and convergence of nonlocal approximations for the Euler equation, the
Vlasov-Poisson equation, and the Burgers’ equation.
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