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1. Introduction. In this note we shall consider a linear partial
differential operator P(D) of degree m with real constant coefficients
in n variables. By we denote multi-indices, that is, n-tuples (a, a)
of non-negative integers and by lal their sum, that is lal--_- a. With

D----/--13/3x, we set D"--D1.. .Dn. Then the symbol P(D) repre-
sents a differential operator P(D)--

_
a.D" and if (, .,) e C,

a ",then P() does the polynomial P()-. . --[,.... This
gives a one-to-one correspondence between polynomials and differential
operators with constant coefficients. We shall call the operator P(D)
irreducible if the polynomial P() is irreducible.

The aim of this note is to characterize the linear partial differential
operator P(D) by the support of the solution u(x) e C(R) of P(D)u(x)
-----0. If u(x)satisfies P(D)u(x) O, then u(x) also satisfies Q(D)P(D)u
--0 for arbitrary differential operator Q(D). So we shall consider only
irreducible linear partial differential operators.

Cohoon [1] proved the following theorem"
Theorem A. There exists a nontrivial u(x) in C(R) such that

P(D)u(x)=O in R and such that the support of u(x) is contained in

{X e Rn IxIR, for k=l, 2, ...n--l} if and only if P(D) is of the form
P(D)--aD+ b.D

where a (=/=0) and b. (lalm) are real constants.
Then we ask when there exists a nontrivial u(x) in C(R) such

that P(D)u(x)--O in R and such that the support of u(x) is contained
in {x e R;IxI<=R for k--1, ..., n--2 and (rlxl/R)--Xn_>=O} for r>=0.
It is the purpose of this note to answer this question.

The author thanks Professor S. Koizumi for his helpful discussions
to the material of this note.

2. Definitions and theorem. By P(D) we shall denote the
principal part of P(D). According to HSrmander [3] the operator P(D)
is called hyperbolic with respect to N e Rn, if P(N):/:0 and if there is
a constant r0 such that P(/irN):/: 0, when rr0 and e R. For the
principal part P(D) the definition of hyperbolicity is particularly sim-
ple by the following theorem.


