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Real analytical and numerical approach to non-stationary problems of fluid
dynamics
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We derived the weighted Lp-Lq estimates of Stokes semigroups in some
unbounded domains in weighted Lp space such as inhomoginuous weights, and obtained the decay
estimate at time infinity in that space. In a similar method, we obtained the local energy decay
estimate for the exterior domain of the hyperbolic Navier-Stokes equations.

For the compressible-compressible two-phase problems, we derived R-boundedness for the solution
operator of the linearized problem of model problems. For the bounded domain, we could show the
unique existence of local in time solutions for arbitrary initial values. In order to consider the
computer-assisted proof for the nonexistent range of the eigenvalues, we considered the
approximation problem by the pressure stabilization method and showed the validity of the
approximation.
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