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The purpose of this project is to studz the structure of boundary layers in
limiting process of the large time behavior of solutions and the zero Mach number limit for the
compressible Navier-Stokes equations. We derived the second order term of the asymptotic expansion
of solutions in large time for the Cauchy problem on the whole space. We also study the spectral
relations of the linearized operators around stationary solutions between the artificial
compressible system and the incompressible Navier-Stokes system. It was shown that the spectrum for
the artificial compressible system near the imaginary axis is decomposed into a part given by a
perturbation of the spectrum for the incompressible system and a part arising from the compressible
aspect of the system. We then established a sufficient condition so that a stable stationary
solution of the incompressible system is also stable as a solution of the artificial compressible
system.
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