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0. Introduction

In the present paper we consider the Cauchy problem for the following
equation

(0.1) Lu = (*9,+τΔ+ Σ bj(x)dx.+c(x))u(x, t) = 0

with initial data UQ(X) at ί=0, where T is a constant such that O^rfjl, and
bj(x}, c(x) belong to $°°(R?). $°°(R?) denotes the set of C°°-functions whose
derivatives of any order are all bounded. If T is positive, the above equation
(0.1) is the typical equation of non-kowalewskian type which is not parabolic.
The study of the equation (0.1) is important for the study of equations of general
non-kowalewskian type.

For real $ let Hs be the Sobolev space with the usual norm || ||s and let
Hoo= Γ\HS be the Frόchet space with semi-norms || |L s— 0, ±1, ±2, •••. We
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say that the Cauchy problem for (0.1) is well posed for the future (resp. for
the past) in the space H^ if there exists a constant T>0 (resp. Γ<0) such that
for any initial data u^x)^!!^ a unique solution u(x, ί)e<??([0, T\\ H^) of (0.1),
which takes UQ(X) at t=Q, exists. Here, f(x, f)e<?J([0, Γj; #«,) means that the
mapping: [0, T]^t-*f(x, fy^Hoo is continuous in the topology of Hoo.

Our purpose is to prove the following theorem corresponding to the so-
called Lax-Mizohata theorem for equations of kowalewskian type (Lax [5],
Mizohata [6]).

Theorem. In order that equation (0.1) is well posed for the future or for
the past in the space //«,, it is necessary that there exist constants M and N such
that the inequality

(0.2) sup I Σ (PRe bj(x+2τθω)ωjdθ \ ̂  M log(l +p)+N
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holds for any p^O. Sm~l denotes the unit sphere in Rm.


