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We studied (1% development of frictional boundary condition models and (2)
numerical analysis of PDEs on a smooth domain, aiming to enhance mathematical justification of
numerical simulations in fluid dynamics. For topic (1) we proposed friction conditions for interface
problems and proved its well-posedness as well as the validity of numerical algorithms. In
addition, we obtained regularity for the solution of the Navier-Stokes equations subject to
frictional boundary conditions, and we proved unique solvability for linearized elasto-dynamic
problems subject to a contact condition of Signorini type that contains velocity. For topic (2) we
extended our theoretical analysis of the finite element method, which can handle domain
perturbation, to higher-order isoparametric FEMs.

Moreover, we improved the Lp estimates for the discontinuous Galerkin time-stepping method applied
to parabolic equations.
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