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Abstract In this paper we study the existence of solution for the following Cauchy
problem
iy = AT —uf
wl(a, 0) = ug(z)

We show how the growth condition of initial trace is determined by the absorption.
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1. Introduction
In this paper we consider the Cauchy problem

we = Au™ —u? - in St = RY % (0,T) (1.1)

w(z,0) = (1.2)

where m > 1, p > 1 and g is a nonnegative o-finite Borel measure in R".

Equation (1.1) arises from many applications. We will not recall them here, since
they can be found in many papers, for example in [1] [2]. The case when the initial
datum is a measure is also a model of physical phenomena (see [3] [4]). In this paper we
are interested in some features of initial traces for the solutions of the porous medium
equations with absorption. It is well known (see [4]) that for the porous medium

equation
the initial trace g of a nonnegative solution must satisfy
N e
du<CR ' "m=1, mz>1 RE>1 (1.4)
By
f exp{—ﬁ}du{m m =1 (1.5)
Hp 4T :
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and any nonnegative solution of (1.3) satisfies a Harnack inequality

ek ko) 1 N N '
f u(x, 0)de < T{Rh PRI w1 4772 (u(0,T)) 2 [m_l}“} (1.6)
By

where the constant v does not depend on u, B, T and
Bg = {x € R" : |z| < R}

In this paper, we will show the differences between (1.1) and (1.3) and how the growth
condition of initial trace for the solution of (1.1) is determined by the absorption.
Definition 1.1 A funclion u is said to be a weak solution of (1.1)-(1.2) on St if
u satisfies
1. uw € C(S7) N L>=(RY x (+,T)) for etery T > 0;

2. ff (ume + u™An — uPn)dzdt =0 for allp Ca(S7);
ST
30 i fR” ()l f)d = -[R"" d(z)dp for all ¢ € Co(RY).

t=0+
We will prove the following theorems.

2 : Hhi
Theorem 1 Suppose that m < p < m + N and let ¢ be a nonnegative o-finite
i

Borel measure on RY. Then problem (1.1)~(1.2) has a solution.
Theorem 2 Letm < p < m+—. Then problem (1.1)~(1.2) has a unique solution

N
u with w, € L{, (ST).
Theorem 3 Suppose that 1 < m < p and u € L= (RY) with

loc

. Then

where o >
n—=p
2 i '
tP—lulz,t) = C* as t — co

uniformly on sets of the form:

1
[z € RV : |z| < atF}

m which

-, 1 p-i-l % E[p e 1:]

2 _(ju—l) = p—1m
Theorem 1 shows that if p > m, problem (1.1)—(1.2) has a global solution in time
for any nonnegative o-finite Borel measure i on R". This is in sharp contrast with the
case (1.3). Moreover, by Lemma 2.3 in Section 2 of this paper the solution of (1.1)-
(1.2) has a bound on R™ x (7,T),%r > 0, which does not depend on the initial trace.
Thus the solutions of (1.1) do not satisfy Harnack type inequality similar to (1.6). In



