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In this paper we -::btaﬂ-l a priori estimates for positive solutions of certain elliptic
systems by the blow-up method., and then by the degree theory we prove the existence of

positive solution of these systems.
We study the elliptic system:

A= f(z w, in & 1=i=N
J[w,]ﬁ.,;.=li]. >0, in @ 1=<:<N
where 2 is an open bounded subset of R°. n =3, with smooth boundary 3%, and
u(z) & RY, flx, £) € [CU@ X RN

Under the following three assumptions on f{z t) . Wwe prove the existence of a

(1)

nontrivial positive solution of system (1) :

M 3 a l{nfiitg,and h(z) € [C ()2 such that lim -’%‘-lf‘} =

|l =+

B(z)y >0,on &,
=
ay 3 >0, g =2/~ N. where A, is the first eigenvalue of the operator (—2).

such that £ (z, w) << g|u|, for|u| =<4,

(I § % (=, £) is strictly positive for |¢] == 0.

The method we used is based on that due to Spruck and Gidas (of. (2], [412), in
which a semi-linear equation was studied. The main point is to set up Liouville theorems
of positive solutions both on the half space with Dirichlet boundary condition and on the
whole space. A special system is introduced to eur corresponding equation such that the
blow-up method and the Maximum Principle can be applied.

This paper is devided into three sections. In the first section we study the symmetry
of positive solutions for elliptic systems. Lioville theorems arc proved in the second section.
The third section is devoted to obtain a priori estimates and the existence of a nontrivial
positive solution of system 10
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1. Symmetry of positive solutions for
elliptic systems

We start with discussing the symmetry of positive solutions for elliplic systems.
Namely,

Theorem 1. 1. Let u © C*(B) be a positive solution of system (1), suppose that f (x, u)
s fres

al  fix. ) =0,

b fi{z, w) =F'C=z]|, v . and each of Fielz

reapect to ]:r | -

)  fhilz w) =0, foriz=j.
Then u (x) -——:r:t:|ri} :

The following lemmas are simple applications of the Maximum Principle for

w1z monolonely decreasing with

equations.

Lemma 1. 2. Let u (x) be given as in theoreml. 1. Given a unil vector v & R°, suppose that
T, 3B, with {z, v) =0, then 3 4 = 0 such thal

aa—i{r} <0, for any =€ By(zp) B (2)

Proof. For any + = 1. 2. ..... N ., according to assumptions a), ¢), in theorem 1.1, we

ot
— A =fx, W — iz O
3 L
== J £ €z, tu) widt = J fl e, tu)dt « o
1 i

Then lemma 1. 2 follows from the Hopf Maximum Principle for elliptic equations.
Lemma 1. 3. Let v be given as above. Set

>, ={z€B & v >4
Z;I{z‘“=r-2|if:z, w — e, 2 € 2, }
T,={xz& B, (z. v) =4}

where 4 =0 . IT u(z) is a positive soludion of system (1) which salisfies assumptions in theorem
1. 1, and

w ) < o' (zh) r & Ea
gu' ()
an iﬂ I E TJ.

Then
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