
No. 2] Proc. Japan Acad., 5S, Ser. A (1979) 41

On Weak Evolution Operators with Constant
Coelcients and Spreading of Wave Packets

By Kimimasa NISHIWADA*)
Research Institute for Mathematical Sciences, Kyoto University

(Communicated by K.Ssaku YOSIDA, M. J. A., Feb. 13, 1979)

Some algebraic properties o a polynomial P() are often deter-
mined i the corresponding partial differential equation P(D)u--O has
a nontrivial solution of special type. One of the important such
results is the theorem due to F. John [4]. In that article he discussed
the relation between the weak hyperbolicity of polynomials and the
existence of solutions that represent the propagation of support with
finite speed. L. Ehrenpreis, in his. book [1, chap. IX], treated
similar problem even for non-kowalevskian operators..

In this note we shall state that we can generalize their results (at
least in the single equation case), introducing the notions of weak
evolution operators and wave packet spreading. These notions, in a
way, extend those of weak hyperbolicity and support propagation.

1. Weak evolution operators. Let P(a, ) be a polynomial in
n+l variables (a,)--(a,,...,) with complex coefficients, of the
orm
( 1 P(a, )=a/ a()a-,
or some integer l__>l. Let us put p--Max (deg a)/] and denote the

homogeneous, part of degree p] of a by a.. Then the principal part
of P is defined by

( 2 ) P(a,
j=l

( 0:) and define theAs usual we write (Dt, Dx)----1
partial differential operator P(Dt, Dx) in Rn/l. We owe the following
definition, as well as the above one of p0, to S. Mizohata [6].

Definition 1. Givenaration.alnumbera0, we shall call P(Dt, Dx)
the weak a-evolution operator with respect to the half space H--{(t, x)
t>=O, xe R} if either crop or the following holds.; =p is an even
integer and the imaginary parts of all the roots of P(a, )=0, e Rn,
are _>_0, or a=p is. an odd integer and all those roots, are real. We
shall call P simply the weak a-evolution operator (resp. of S-type) if
either ap, or a=p is. an integer and real are all the roots of P(a,
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