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Abstract In this paper, we study the global existences of regular solutions, clas-
sical solutions and C*°-solutions of the periodic boundary problem and the initial value
problem for a nonlinear system of equations of changing type.
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In practice there are a lot of problems concerning higher-order equations of changing
type [1-2]. But, there are only a few of papers studying nonlinear system of equations
of changing type [3-4]. Now, we consider a general nonlinear system of equations of
changing type
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Assume that K(t) and A satisfy the following conditions

(D) ky(t) € CHO,TY, K - 0 for ¢ € [0,10), &; < 0 for t € (o, T,
k() < ko < 0, € [0 0], 4 =150
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(II) A is a symmetric positively definite matrix,

| (A€,£) = aolé|*, & € RY a0 >0

It is obvious that, in the case M =1, (1) is a second order system of elliptic type
for 0 <t < tg, and is a second order system of hyperbolic type for tp <1 = T.t =1
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is its degenerate line, hence (1) is a nonlinear system of equations of mixed type. In
the case M > 1, (1) is a system of hypoelliptic type for 0 < & < o, and is a system
of ultrahyperbolic type for fp <1 = T. hence (1) is a nonlinear system of equations of
changing type.

Assume that on the degenerate line ¢ = tg the following normal connected conditions
are satisfied

tjigﬂlﬂ'ik:aﬂiﬂiﬂ%Diﬂ“uﬂ(ﬂ = lim (ksDD} 1, DIDT ) (0) h
3
UE S"‘T‘M _‘EM& 5:[’11:1,-!M; Tzﬂ,].'r J: ':1]_“!"11?1

N
In this paper, we shall denote by BY the Cartesian product [T B; of the Banach
=
spaces Bi=B(i=1, - V).

1. The Periodic Boundary Problem

Let us consider the system (1) with the periﬁdic boundary conditions

w(z — D,t) =w(x+D,t), z€R, 1€ [0,T]
{ ‘

4(z,0) = 9(3), plz=D)=p(@+D), s€RD>0

To simplify notation we define

p N
lulz = 1'““1%1 = (u,u)(t) = f DZuﬁ(m,t}dﬂ:
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n N
lw|h = |ulf, = uf(z,t)dz, T€ 2, 00)
ulr = v, f—ﬂg (. 2) (2,00
ol = el = b d(®) = [ (wou)(rir
t (o N |
ol = Wl = [/, Suste, dsdr, € 2.0
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Assume that F, f, satisfy the following cﬂﬂditi.ﬂﬂﬂ




