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Abstract In this paper, we discuss the nonlinear boundary value problems of
“three elements with two shifts for the first order guasilinear elliptic systems and the
related solvability by using the continuity method.
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1. Introduction

A great number of results have been got about the boundary value problems for
the first order elliptic systemsli—4.

In this paper we discuss the nonlinear boundary value problems of three elements
with two shifts for the first order quasilinear elliptic systems.

Assume that I' is a simple smooth closed curve in the complex plane E, denocte
by GT the simple connected region surrounded, denote G~ = F\ G¥, F(z,w) is a
complex function of complex variable z and the complex function w(z), the function
g( t,wi(t), we(t)) is defined on I' x E x E. And a(t), 8(t) are positive and opposite
shifts respectively, satisfying 4

(a) eflaft)) = B(A(t)) =t, alB(t)) = F(aft)) forte Iy

(b) e'(t) and F'(t) are Holder continuous on I
G1(t) and Gz(t) are Holder continuous functions and different from zero on I'. Find a

plecewise regular solution w(z) of the first order quasilinear elliptic systems
wg = F{z,w) for 2 BT
such that it satisfies the boundary conditions
wt (1) = Ga()w (at)) + Calt)w* (8(8) + olt, w* (8), (1) forte T

|w(z)| = O(]|z|™) for 2 — +oo and the integer m

a0




For the related notations see [1], we assume

(¢) For each fixed point z in E, F(z,w) has second order continuous partial deriva-
tives with respect to w and W, which are uniformly bounded in the norm Ly 3[-, E|.
Denote by € this bound, F(z,0) € Lp2(z), p > 2.

(d) For arbitrary wi(t), wa(t) € Hy(I'), g(t,wi(t), wa(t)) € Hu(T), v=1-2/p;
and there exists a nonnegative constant M such that for any wgl}{t}, wgg}[t}, w%lj{i},
wi (1) € Hy(T)

Cyla(t, wi (), wi (1) - g(t, P (1), wiP(1)), I
< M{C, [w(2) - wi(8), )+ Clwi(8) - wi?(t), I)) (1)

2. Linear Boundary Value Problems of Three Elements

Theorem 1  Under the conditions thaet a more respective inequalily 15 added,
the plecewise regular solutions in the complez plane of the boundary value problems of
generalized analytic functions

[ wz+ Aw+ Bw =0 for z€ E\ T
§ wh(t) = wo(aft) + G(e)wT(8(t)) fortel (2)
| w(e0) =0
wy+ Aw+ Bw =0 for z€ ENT
{ w(t) =wt(alt)) + G(t)w (B(t)) fortel (3)
| w(o0) =0

are all unique zero solutions, where A(z), B(z) € Lp2(E), p > 2. G(t) is a Holder
continuous function on I,

Proof Assume that w(z) is a solution of the boundary value preblem (2). By
using the expression w(z) = #(2)e(®1} we can obtain that &(z) satisfies

{ gt (t) = e (el -wT () gt (a(2)) + G(t)e P~ ) gt (5(t)) for t e T i
4

&~ (o) =0

Taking Hy(t) = ev (el)-«7()  H,(1) = &7 B)-w"()G(¢), we have indpHy(t) = 0
and Hj(r)H;(f1(r)) = G (r)G*(B1(r)) for r € L. For the variable r, the curve L, the
shifts G1(r), Ha(r), G*(r}, see [5].
Let Xi(2) = e:-:p{:a—jn,ﬁ IH[H;I:T}]T o
that there exists a positive constant M, depending only on the curve I', the shifts

alt), B(t) and L,2(|A| + | B|) such that | X7 (61(r))/ X1 (r)| < M, for 7 € L. So if we

dr

}- From the properties of w[z][ll, it follows
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