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The free boundary problem of the Navier-Stokes equations is considered with
the 90 degrees contact angle condition. Here, the fluid occupies a three-dimensional bounded domain,
and free boundary conditions and slip boundary conditions are imposed on the boundary of the
domain. In this study, for a given time, the local appropriateness of the system is proved with
Lp-in-time and Lg-in-space framework.

The stability of the free boundary problem of the Navier-Stokes equations is also studied, where the
domain occupied by the fluid is bounded surrounded by a smooth boundary. The stability of the
axisymmetric stationary solution is characterized by the positiveness of the second variation of the
energy functional associated with the Euler-Lagrangian equation which determines the free boundary
in the equilibrium.
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