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Mathematical analysis of diffusion and diffusion wave property for the solutions
to the system of the viscous fluid flow
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The purpose of this study is to investigate the existence of global
solutions and its asymptotic behavior for the compressible Naver-Stokes equations, compressible
Navier-Stokes-Korteweg equations, and hyperbolic Navier-Stokes equations. The objective is to
mathematically clarify the wave and diffusion phenomena that appear in the flow.

In the initial value problem of the compressible Navier-Stokes-Korteweg equations, we clarified
the diffusion wave phenomenon. In this system, we considered the case of zero speed of sound and
showed the stability of the constant equilibrium state in the framework of Sobolev spaces, critical
Besov spaces and maximal regularity. In the initial value problem of the Navier-Stokes equations,
we proved the space-time L2 boundedness of the solutions. We also showed the local energy decay
estimates of the solutions to the hyperbolic Navier-Stokes equations in the exterior domain and the
perturbed half-space.
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