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Abstract In this paper,the order of magnitude and structure of nonnegative solu-
tions for a class of R-D systems with 3 components is obtained. Especially for the case a,
=a,,a complete analysis is given. By using different method from [17],a simpler and
more concrete sufficient condition for uniqueness and globally asymptotic stability of non-
negative solution is also obtained.
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1. Introduction

In this paper, we investigate the steady-state solution of the following boundary
value problem,which arises in the theory of chemical reactors.

— bydu(e) = viz)w(z)glulz))

— bydv(z) =— v(xdwlz)g(ulz)) x € 8 (1. la)
— bydw(x) =— v(x)wlz)g(ulz))

Aulz) + aqulz) = 0

do(z) + ay(wlz) — 1) =0 € IR (1. 18)

daw(z) + ay(w(z) — 1) =10

In the case a,=ay,define A=5,/b,, then every solution (u(z),2v(x),w(z)) of
(1. 1a) (1. 1b) satisfies

wle) =1 — 1/4+ vizx) /A (i)
Thus (1. 1a) and (1. 15) become

— bydu(z) = v(z) (1l — 1/5 + v(z) /A g(ulz))
— bydvz) =— v(x)(1 — 1/4 4+ vlz)/Agulz)) ,
r & L2 (1. 3a)
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{a_u(::) + au(zd) =0 z € 39 (1. 35)

dvlx) + ay(viz) — 1) = 0
wlz) =1 — 1/2 4+ v(x) /A

The existence of nonnegative solutions of (1. la) and (1. 18) has been proved in
[1]- In [1],Xie Hong gives a sufficient condition for uniqueness and asymptotic stabili-
ty of nonnegative solutions, he also gives a basic analysis of the structure of nonnega-
tive solutions.

P. C. Fife,L. Hsiao,T. Zhang™ have investigated the order of magnitude and struc-
ture of the solution to the following boundaty value problem

bAu(z) = — v(z)g{ulz))

{bdv(z} = wlx)gluz)) : =0
dulz) + aulz) = 0
{th:{m) + a(o(z) — 1) = 0 S

The estimates they obtained are sharp. The above boundary value problem describes a
simple exothermic process of a reactant in chemical theaory. ]
In this paper ,similar estimates for problem (1. 1a) (1. 15) are obtained & priori es-
timates for the case b, =1(Gi=1,2,3) vand a complete analysis for the case a,=ua, are
given. The main results in [ 2] are just the limiting cases in this paper. The method of
our proof is to obtain a priori estimates for the solutions in the uniform and Hélder
norms, and apply the Schauder Fixed Point Theorem. We also investigate the unique-
ness and the asymptotic stability of the nonnegative solution by using a method different
from [1]. The sufficient conditions we obtained is simpler and more concrete than that

of [1].
2. Preliminary Lemmas and Main Results

Lemma 2. 10 La u(z) € % (Q) NC (8 ,@lx) , F(x) € OR) satisfy

dQu(z) = flz) r e 82
{E'.u(:r) + su(z) = @(x) z € Q=T

uﬂmj fla)dz =J g:{z]is-',J‘ u(z)ds = 0 and e2=0. There is a constant C, depending only on
o I i
Q, such that |

lulo < QL F|o + o] (241
Lemma 2. 280 Lot u(z) €G22 N C (D) satisfies
Au(z) = F(x) z € 0
{eﬂ,u{r) + u(z) =0 T & I
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