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Introduction

In this paper, we shall discuss the existence and then the uniqueness of
the solution to the Cauchy problem for the porous medium equation with
"convection" terms:

(1) (d/dt)u = Aφ(u) + Σf= ι*»

(2) ιι(0, x) = fi0(x),

Here, (•)*, = B/dxt (i = l, ,N) and J = X= 1(a/δx ί)
2, and φ and F,(i=l,- 9N)

are assumed to satisfy the conditions below:

(Cl) The function φ is strictly increasing, locally Lipschitz continuous on R1

and satisfies φ(0) = 0;
(C2) The functions Fi9 i = 1, ••-,#, are defined on J?1,Fί(0) = 0, and

|F, (r) — Ft(s)\/\φ(r) — φ(s)\ are bounded for r, s in every bounded
subinterval of Jϊ1.

First, we shall provide a direct method for solving the problem (l)-(2) via
the method of difference approximation:

= Σf-i k~2(Ti(V ~ 21 + 7J(- k))φ(u(t, x))

+ Σf=ι(2fc)"1(7; (fe) - Tt(- k))Ft(u(t,

Ti(k)u(x) = u(x + keh et = (0,-,0, I 0,-,0),

We shall explain in Section 1 that this scheme itself converges as Λ, fe 1 0 and
the limits give rise to a semigroup (5(ί) : ί ̂  0} of contractions on
Lί(RN)f]L(X)(RN) associated with the problem (l)-(2).

We have once tried an approach similar to that described in the above,
to a simpler equation without "convection" terms:


