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(1) Analysis on asymptotic behaviors and their stability of incompressible
viscous fluids is our subject. To avoid the constraint of incompressibility Chorin (1976)
introduced an artificial compressibility in the mass conservation law. We examined its applicability
to the pattern formations and their stability in heat convection problems. We justified the method
analytically for the limit of compressiblity parameter tending to zero. (2) We proved that periodic
traveling waves bifurcate from the instability of the plane Poiseuille flow of compressible viscous
fluids for much smaller Reynolds number compared with incompressible case. (3) We proved that the
solutions of free surface flow of linearized Navier-Stokes equations in the infinite horizontal
layer decay as an algebraic rate.
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