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Well-posedness for partial differential equations with time-dependent
constraints
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We consider Cauchy problems for abstract evolution equations in Banach
spaces where nonlinear operators are weakly continuous in some sense, and provide a necessary and
sufficient condition for existence of weakly continuously differentiable solutions. We also discuss
abstract quasilinear problems where the domain of quasilinear operators are neither dense nor
constant, and prove a unique existence of continuously differentiable solutions. Under a generalised

dissipativity condition, time local well-posedness for Cauchy problems to mutational equations are
established. An existence and uniqueness result for entropy solutions to 1-D strongly degenerate
parabolic equations is given. Finally phase field models related to grain boundary motions are
considered. Existence of weak solutions which reproduce the energy-dissipation is shown and
asymptotic behaviours of weak solutions are investigated.
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