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SECOND INITIALBOUNDARY VALUE PROBLEMS FOR -
' QUASILINEAR HYPERBOLICPARABOLIC |
- COUPLED SYSTEMS |

L1 DaqQraw (LER DA-TSIN) Yu WeNcHI (YU WEN-TZU)
'SEEN WEIXT (SHEN WE-SHI) - .
(Fudan University)

~ ABSTRACT
On a rectangular domain o
R(®) = {O<t<6 o<e<i}, : €y
“We consider the second initial-boundary value problem for the qua51-11near hyperbolic-
paraboho coupled system

\fzzl,(t z, U, fv)(au"—l-}\.;(t @, U, V, V) Bu, )

=4@, o, u, fu)( —H»;(t z, u, v, fvx) )

| +m@wib%va,(li, G, O
a@: —a(t, @, u, v, fv,) =b(t, @, w, v, V5), . : - ®

. Without loss of generality, the initial condi_tions may b_e written as ._
=0, ‘ "l,65=0, <j=17 ° W’); ’I)=O, - o . ' (4)

and We can suppose that
(a(0, 3,0, 0, 0)=1; SR
(0, z, 0, 0, 0)=0; e - 5
(c (f) 2 0, o))—a —{1’ =y, N
1 @, =V = 0,“ 1fl#j.
The boundary oondltlons are as follows: -

_G.(t w, v), (F=T, e B h<m), T

on w=1, a,u . . ‘ B » (6)
' ‘-a—.——F+<t, ’Lf, v); - | - PR

, ‘ w=0s(t, u, ), G=m+1, =, mm=0), - .

on =0, 1 ow _F u /U) . S - ()
) a > : L oA

We assume that the following conditions are satisfied:
(1) the onentablhty condmon

r=1, e b '
-0, 1, 0, . 0 ’ ®
A ( 0, O)<O (0, 1, 0, 0, 0)>0, <s=h+1, ,n) ®
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. . . ‘A=1; see, M
2:(0, 0, 0, 0, 0) <0, 24(0, 0, 0, 0, 0)>0, ( " n); )]
. . s .--, ’

(2) the compatibility condition

70, 0, 0)=0,  _ . ‘
{gAEO 0, 0§=g (r=1, ., h, s=m+1, -, n)_, - (10)

aG, =0, 0, 0)+2——(0 0, O),u,,(O 1, 0, 0, 0) =y, (0, 1, 0, 0, 0),
aé‘ 9Gs (o, o, 0)+§}-3i(0 0, 0u(0, 0, 0, 0, 0)=1xs(0, 0, 0, 0, 0),  (1D)
(;= *, ky s—m+1, ‘s ); : :
F,(0, 0, 0)=0; T (12)
(8) the condition of characterizing number
2 '(0 0, 0)’<1
é (;:1’ ° by §=m+1’ ot ')’b), (13)
S| 9Gs o0, 0, 0) | <1 ' ' |
=1

(4) The smoothness condition: the coefﬁclents of the system and the boundary
conditions are suitably smooth. »

By means of certain a priori estimations for the solution of the heat equatior: and
the linear hyperbolic system, using an iteration method and Leray-Schauder fixed
point theorem, we have proved

Theorem 1. Under the preceding hypotheses, for the second initial-boundary
value problem (2)—(4), (6), (7), there exists umquely a classical solution .on R(3)
“where 8>0 is suitably small. .

Theorem 2. In theorem 1, the condltlon of-characterizing number (13) ‘may be
ameliorated as the following solvable condition,

det| 8, — 39? (0, 0, 0))%0 ) r1=1, o B)s

{ ! . (14)

det 5§§,—_-*(0, 0, 0) *0, (8, §'=m+1, -, n);

i o., the boundary condltlons 6), (D may be written as ' i
w=H;(t, uy v), [F—1 .. oo "

-1 ‘ 3 ) . 6)’
on =1, {34,_1{' (t " ), (.s=h+1, ,n> | | (6)
ug=H; (4, v, v) ~‘ r=1, e, m » ) _
on w=0, o ’ ’ : ( A . '). . : (7)I
———F_(t ° ), s§=m+1, «, n | v :



