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 ON THE INITIAL-BOUNDARY VALUE PROBLEMS
FOR QUASILINEAR' SYMMETRIC' HYPERBOLIC
' SYSTEM WITH CHARACTERISTIC BOUNDARY
CHEN SHUXING
(Fudan University)

ABSTRACT

In this paper we discuss the initial-boundary value problems for quasilinear
symmetric hyperbolic system with characteristic boundary. Suppose 2 is a bounded
domain, its boundary oQ is sufficiently _smobth_. We consider the quasilinear symme-
tric hyperbolic system

N, 0) L=flo,v), @

in the domain[0, 2] X Q. The 1nitia.1—boundary conditions are '
% l Zo=0 = 0) (2)
Mu|i0,1x00=0 ‘ 6))

(No loss of generality, the initial condition may be considered as homogeneous one).
We assume the coefficients of (1), (3) are sufficiently smooth, the compatibility
condition and the following conditions are satisfied.
1) when ¢=0, u=0, the ay(@, w) is a positive definite matrix.
‘ 2) If u denotes any vector function satisfying the condition (3), the boundary
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[o, h] X ag is non—chara,cterlstlc or regula,r charac’nenstm for the operator 2 o (w u)

t

and 1f v(O 2)1, o , v,.) denotes the normal dlrectlon to the boundary, Jshe

3 2 ;.
ma,tnx ,G(as Uy = 2 Vi (a; ) is equa.l to Bo, Whmh only depends on @, and Mu=0 is
4 maximum non—nega.tlve subspace of quanratlc form u,Bou ‘ B

3) There exists a non-singular matrix Q(a;) , such that the matriz’’ " : -

B, ) =@ (@)B(2, @0)Q(x)
B; 0 '

may be reduced:10:a.; block d1agona1 ma,trlx ( ! ‘).and the boundary :condition
may be reduced to RN - s ‘ oisft TH
V=< —-'vL——O o 4)
when (t w) liesion the boundary [0, 2] % &Q a,nd v satwﬁes (4), the block 31 W111 be
equal to a non-singular matrix By, and Bs will vanish;

Under these assumptions, we have proved:

Theorem I. There exists a sufficiently small number 3§, such that if <<, the
local smooth golution:of the initial-boundary value problem’ (1)—(8) uniquely exists.

This theorem: has been: -applied o gas dynamics. For both steady flow and unsteady

flow in three d].mentlonal spage- we can use Theorem I to ob’cam the result of the

unique existance of local smooth solution for the correpond.lng system of equations, if
there isn’t any shock wave. REC R :



