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The notion of “variational solutions” to a class of Cauchy-Dirichlet problem for evolution-
ary partial differential equations possessing a variational structure is the main tool for the
existence of global Lipschitz-continuous solutions.  We give conditions for the existence
of a unique classical solution, with Lipschitz continuous spatial gradient, to a Cauchy-
Dirichlet problem with a given Lipschitz-continuous initial datum whose restriction to
the boundary satisfies the “bounded slope condition”.

As already said, a main step is the existence of a “variational solution” to the parabolic
Cauchy-Dirichlet problem. The advantage of these variational solutions relies on the fact
that they might exist even in situations where the associated nonlinear parabolic equation
makes no sense. We should compare with the stationary case, where it is possible to es-
tablish the existence of minimizers by the direct methods of the calculus of variations in
fairly general situations, whereas additional stronger assumptions are needed to guarantee
that the minimizers fulfill the Euler-Lagrange equation. Under reasonable assumptions,
such as coercivity and convexity of the energy function, the variational solution exists and
is unique. Under further natural growth conditions, the variational solution is also the
unique weak solution to the associated Cauchy-Dirichlet problem.

This is joint work with Verena Bögelein, Frank Duzaar and Stefano Signoriello.

*Dipartimento di Matematica “U.Dini”, Università di Firenze, Viale Morgagni 40-44, 50134 Firenze, ITALY.

mailto:marcellini@math.unifi.it

