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Abstract Support analysis is performed for solutions of nonlinear reaction-conve-
ction equations in which both singular flux and source term are included. The positivity
versus instantancous shrinking for the solutions is determined by the relative stren gth of
the iz and the source, as well as the decay rate at infinity of initial value of solutions.
As an application of the analysis, the case of power-type nonlinearities is checked. in
details.
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1. Introduction

This work studies the support properties of the following nonlinear reaction-convection
equation

du  dplu) | |
T = flu), zeR, >0 (1.1)

where ©(z), f(z) € C(R). It is well known (cf. [1-5]) that under mild conditions there
exist unique (generalized, entropy) solutions for the Cauchy problem of the equation
i

Let’s recall some known phenomena. For simplicity, assume f (z) = 0. Let u(zx,1)

be a solution of the equation (1.1), and, in a certain sense,

{ u(z,0) >0, =<0

(1.2)
wlz: 0 =10, "z =10

It is known (cf. [4-5]) that if ¢'(0%) < 400, then for every ¢ > 0 there exists R(t) < oo
such that
w(z,t) =0 for z = R(i)

* The research supported by National Natural Science Foundation of China, and by Scientific Research
Fund, Tsinghua University.



180 Su Ning ' Vol 12

In the case ¢'(07) = +oc, however, if

lim inf u(z,0) > 0

L=

then irrespective of the condition (1.2),
u(z,t) >0 forallzeR, t>0 (1.3)

This displays an instantaneous expansion of support for the solution.

It should be pointed out that restriction on the behavior of u{z,0) at —oo s nec-
essary. In fact, as a part of the results established in this work, we shall show that if
w(x, 0] — 0% as £ — —oo, then (1.3) is valid only for 0 < ¢ < 4 when

: |z|
L [m

But for every ¢ > A there exists L{f) > —co such that

= A

ule £) =0 Hfor =z < L1
ulz, ) >0 *Hor x> L(t)

which means that support of the solution shrinks instantaneously in finite time! Spe-
cially, A = +oo hmplies that the shrinking occurs immediately.

More generally, we shall obtain the following results.

Theorem 1.1  For every nonnegative selution u{zx,t) of (1.1} there always exist
instantaneous shrinking time 7 € [0, +oc], and (left) interface function L : (1, +o0) —
(—oo,+oa), such that when 0 < 1§ < T,

u(z,t) >0 forallz e R
and ast > T,
w(z,t) =10, z < L()
iz, t) >0, = > L)
Here 1 = +0o means that u(z,t) >0 forallz € R and £ > 0.

The instantaneous shrinking time is determined by the behaviors of the flux function
w(z) and the source function f(z) near z = 0, as well as the decay rate of the inifial
value u(x,0) as £ = —oo.

Theorem 1.2 Assume that the solutton ul(x,f) satisfies

hi(z) < u(z,0) < he(z) forz < -1
where hi(z) is nonnegative, non-decreasing C*-functions satisfying

hilz) =0 asz— —oo, $=1,2



