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Abstract:

In this thesis, we investigate the steady Boltzmann equation with an inhomogeneous source on
torus. Existence, uniqueness and hydrodynamic limit is considered. To obtain the existence,
we employ an a prior estimate via $L"2-LM{\infty}$ framework. The essential is to show
higher integrability of the macroscopic part. One approach is to estimate the $L"6$ bound of
fluid part with proper test functions constructed by the elliptic theory. Once done, uniform a
priori estimates in $\epsilon$ are provided, which implies the existence of steady solutions as
well as the hydrodynamic limit. Another difficulty is to achieve the positivity of steady
solutions with physical (nonnegative) source. We approach this result by studying the
dynamic stability. In other words, some estimates of time exponentially decay are established
for the unsteady Boltzmann equation with initial data as steady solutions combining small
perturbation.
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