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In this research, we deal with the initial value problem of the degenerate

drift-diffusion system with the fast nonlinear diffusion. We have introduced a new weighted Lp space
and applied Shannon®s inequality to show the new blow-up condition of the solution. Shanonn®s
inequality depends on the heat capacity ratio, and is an extended version of the conventional
inequality. In Second subject, we deal with the singular limit problem of the initial value problem
of the Keller-Segel equation in the scale critical function space. It is shown that the strong
solution in the scaling critical function space converges to the solution of the parabolic-elliptic
drift-diffusion system when the relaxation time is infinite. To prove the singular limit problem,
the generalized maximum regularity inequality for the heat equation is applied.
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