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Abstract. We consider the large time behavior of monotone semigroups
associated with degenerate parabolic equations and monotone difference
schemes. For an appropriate class of initial data the solution is shown to
converge to rarefaction waves at a determined asymptotic rate.

1. Introduction

Our main point of interest is the large time behavior of two solution operators,
one continuous, the other discrete, when acting on a certain class of initial data.

The continuous example is the solution to the class of degenerate parabolic
equations of the type

ut + f(u)x = A(u)xx9 (1.1)

where u is scalar, / is convex and A\u) ^ 0. When A(u) = |u | y u, y > 0, we have the
convective porous medium equation.

The discrete example is the class of monotone difference schemes for the scalar
conservation law ((1.1) with A = 0). We write the scheme in the following way:

un + 1{x) = un(x) - λΔd(g(un(x - Pod),. , un(x + qod)\ (1.2)

where we chose xeR rather than on a mesh

Δx

2 = — , (Δdu)(x) = u(x)-u(x-d\ p o ^0, 4 0 >0, d>0,

and several conditions on the numerical flux g will be specified. The parameter d
is not necessarily small.

* Supported by NSF Postdoctoral Fellowship Grant No. DMS 85-11476

This research was supported in part by the Institute for Math and its Applications with funds provided

by the National Science Foundation

** Current address: Department of Mathematics, The University of Michigan, Ann Arbor, Michigan

48109-1003, USA


