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Initial-Boundary Value Problem for a Class of Quasilinear

Elliptic-Hyperbolic Coupled Systems

Li Huichuan
Abstract

In the region Q,= (0,T) x Q(QCR" is a bounded region with an appropriately
smooth boundary 5Q) we consider the coupled system

9 (qii U ), 0 (®,2,1,%) )
é?i(a l(u’t’x) ax’)"‘ "——é—xTW"~+Cl(u,v,t,x)__O, ( 1)

v obi(v,t,x
%t—+—’;f~?§’i—’l+cz(u,v,t,x)=0, (2)
in which the copling is concerned with the first order derivatives of the unknown

functions. The initial-boundary conditions are given by
Ul mxeg=0s (3

V=0 =00, rrx00=0. (4)

We assume that the equation (1) is strictly elliptic, i. e., the coefficients

a'i (u,t,x) satisfy the condition a'i(u,t,x)§.E,=1,|&|2(VE=(&,,--+,&,) ER"), Where
B,>0 is a constant.

We investigate the solvability of the initial-boundary value problem (1)—(4)

in a class of all pairs of functions (u,v) with u(i,.) Ev&;(g) a. e on [0, T] and
v(t,+) EBV(Q) a.e. on[0,T]. For any given s CL'(Qr), we first solve the boun-
dary value problem (1), (3) for u. Then substituting u to the equation(2) and sol-
ving the initial-boundary value problem (2), (4), we obtain a function v. Thusan
operate P from L' (Q;) into itself is defined. Under certain assumptions on the coef-
ficients of (1), (2), by means of the Schauder fixed point theorem we prove that
P has at least one fixed point in 1! (Q7) . As a consequence, the existence of solutions
of the problem (1) —(4) is established.
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