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In this talk we consider the Cauchy problem for the one-dimensional compressible °ow
through porous media :
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vt ¡ ux = 0; (x; t) 2 R£R+

ut + p(v)x = ¡®u (® > 0 : constant)
(v; u)jt=0 = (v0; u0)(x) ! (v§; u§) as x ! +1:

Here, v is the speci¯c volume, so that v0(x) and v§ are assumed to be positive; u is the
velocity; p = p(v) = v¡°(° ¸ 1) is a pressure. The solution (v; u) to (1) time-asymptotically
behaves as the di®usion wave (~v; ~u) satisfying

(2) ~vt ¡ ~ux = 0; p(~v)x = ¡®~u;
due to the Darcy's law, which was ¯rst investigated by [Hsiao and Liu, Comm. Math. Phys.
143(1992)], by introducing suitable auxiliary functions. The convergence rate and asymp-
totic pro¯le were obtained in [Nishihara, J. Di®. Eqs 131(1996), 137(1997)] by investigat-
ing both the second order hyperbolic equation with linear damping and the corresponding
parabolic equation. The relation of those equations is crucial for looking for the precise
large-time behavior. So, we also show the Lp -Lq estimate of the di®erence V ¡ Á
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e¡t=2(V0(x+ t) + V0(x¡ t))kLp · Ct¡1¡
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for p ¸ q ¸ 1, where V and Á are, respectively, the solutions to those euqations of constant
coe±cients

(4) Vtt ¡ Vxx + Vt = 0; (V; Vt)jt=0 = (V0; V1)(x) 2 Lq

and

(5) ¡Áxx + Át = 0; Ájt=0 = (V0 + V1)(x) 2 Lq:
Note that
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