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Introduction

Let
A(t,D,, D)) = D™ + a(t,D,)D" ' + ... + a,(t,D,)

be a linear partial differential operator, where a;(¢,¢&) is a 4% (0, T')-function of ¢
with a parameter £(e R") satisfying

SUPo. 7| Dia;(t,E)| < C(1 + |E)PY (r=0,1,2,..., R,
where C, >0 and p(r) =0, and consider the Cauchy problem (P):

A(t,D;, Dy)u = f(t, x) in {0<t< T,xeR"},
D/u=gi(x) (j=0,1,...,m—1) on {t=0,xeR"}.
Under what conditions is (P) well-posed in H*(R")? The answer must be

thought very easy, because the problem (P) can be reduced to the Cauchy
problem of ordinary differential equations (P"):

A(t, Dy, E)u” = f7(¢,8) in {0<t< T},
Dlur =g/ (&) J=0,1,....,m—1) on {r=0},

where " is the Fourier transform of f with respect to x. But it is not so easy,

because we have not explicit solutions in general. Of course, if a;(z,£) is in-

dependent of ¢, it is well known that (P) is well-posed in H*(R") iff there exists
C > 0 such that

Imz;(&) =z —Cloglé| (i£]22) (j=1,2,...,m)
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