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Abstract .In practical problems there appears higher-order equations of changing
type([11). But,there are only a few of papers concerning this type of equations ([2]—
[61).

In this paper,the global existence of regular solutions to the initial-boundary value
problem for a class of higher-order system of equations of changing type with a strong non-
linear term is studied.
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In domain Q= { (z,t) | 0==z<_I,0="t=_T'} we consider the nonlinear system of e-

quatiuns' of changing type
(K (Du), + (— ¥ ' Auw — gradF () = f(x,t) (1)
and initial-boundary wvalue problem

{H,‘{ﬂ,f-) — H,‘(E’f:] — ﬂ!- k= ﬂ,l}"'M T l:f' E [G!T]

H{;I!*ﬂ} = ‘F(ﬂ! S [ﬂ:“:]r"iﬂm(ﬂj = ‘F'I:h(;} = 0,k = 0,1, , M — 1
: (2)

where M==1 is an integer yu, f and @ are N-dimensional vectors: = = (u;, iy ) o f =
{fj_ i !'-.fj".’) P = {:?}E ik Lk 1'?-’?;} ;K‘:fa} %5 a *FI.FKN diaﬁﬂﬂﬂl matnx;K{ﬂ) zdlﬂ.g {i:] (ﬂ} )

vee k() ) 3 A is & N X N ‘constant matrix; F is a noslinear function of vector u.
Assume that the coefficients and functions in (1) and (2) satisfy the following

T




conditions.

[ (i) &() = 0 when ¢ — 0:%() = 0 when ¢ e (0,4)

k. (8) = 0 when ¢ = £,k () <2 0 when ¢t € (¢,,7]

k(1) = C'IE{],T],I:;(_'E) = ko <0, V¢ = [ﬂ:tu.]:f' =1,+,N.
(i) A4 is a symmetric positively definite matrix .
J {A§?§}}ﬂn[‘§[‘??v‘:2 (*fj:!'"!‘:hr} - Ryrﬂu}ﬂ

(3)
(i) F(w) = 0,F € C* L, Fp(z)) €.L,(0,{) and F satisfies

F
o | =< C lu|* + ¢, =1, ,N
SH’E}H‘F""‘H 1 2 ¥ ¥ ¥
where o is an arbitrary non-negative real number,
SR e € B F e aiig ) = 1,,N.

It is evident that,in the case af— 1,the system ( 1) is a second order system of el-
liptic type in the domain Q,D »and is a second order system of hyperbolic type in the do-
main Qr\ﬁsn =1, is its degenerate line,hence (1) is a nonlinear system of equations of
mixed type. In the casge M=>1,system (1) is of hypeelliptic type in @, »and is of ultra-
hyperbolic type in @ \@, »hence (1) is a nonlinear systern of equations of changing

type. Moreover, the system (1) belongs to the second kind of degenerate type. Hence , be-
sides the boundary conditions for x,ﬂnly- one initial condition for ¢ on the non-degener-
ate boundary of the elliptic domain is needed i order that the problem is well-posed.
(Notice that, the degenerate line of k(1) may be different from different 7. )

Assume that on the degenerate line t={, the following normal connected conditions
are satisfied.

fimﬁ(—- ..{:I-I::}uh-l.r-l-l ,HETH] = lim (— -Ei{"!)-!‘ix‘f*l! w7t), 0 i_‘__ &+ rld = M,
=, — l*—.-:‘-n+ﬂ'

$=0,0, 0 Mir = 0,156 = 1,0, N (4D

For any two vectors u and v we define

(u,0) () =J‘!u “vdz, [u,v](2) =ftfﬂs!?}fﬂ'ﬁ (5)
o o
and define the norms .
|I.F|: = 1#} Jiz{ﬂ'.{! e {:H,H] {'E"} ¥ ” u ” .ET{Q‘I:I o [:H;HJ {ﬁ:}

I'H'f' .I'E:} IEF(:],.:} = Z h‘.(—' :-'E} ]J?'.r{-ﬂ-.ﬂ L ” u ” i,.{'?F? = Z ” L J] i.{qe:'

Lemma 1 {nder the conditions (3) , my solution of problem (1) —(2) salisfies the esti-
Tale .
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