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Abstract

In this talk, I will discuss some of the recent results on the large
time well-posedness of classical solutions to the multi-dimensional com-
pressible Navier-Stokes systems with possible large oscillations and va-
cuum. The focus will be on finite-time blow-up of classical solutions to
the 3-dimensional full compressible Navier-Stokes system, and the global
existence of classical solutions with small total energy to the isentropic
compressible Navier-Stokes system in both 2-d and 3-d in the presence
of vacuum and possible large oscillations. In particular, any classical so-
lutions to the 3-d full compressible Navier-Stokes system will blow-up in
finite time as long as its initial density contains an isolated mass group,
and any weak solutions of Lions-Feireisl with suitable small finite energy
will be regular and unique. Some new estimates on the fast decay of the
pressure in the presence of vacuum at far fields will be presented, which
are crucial for the well-posedness theory in the 2-dimensional case.
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