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In this study, we have shown the well-posedness, stability, and asymptotic
behaviors for the compressible Navier-Stokes system describing various fluids, as well as for
nonlinear heat equations describing diffusion phenomena. We have proved local and global
well-psoedness stability and time-decay esitmates for steady-state solutions for compressible
Navier-Stokes-Korteweg system. For the Hardy-Henon heat equation with a spatially inhomogeneous
potential before the nonlinear term, we have proved the local and global well-posedness, the
classification of the time-global behaviors, and the time-decay estimates for the solutions.
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