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47. On the Cauchy.Kowalevskaya Theorem for System

By Waichiro MATSUMOTO*) and Hideo YAMAHARA**)

(Communicated by Kunihiko KODAIRA, M. J. A., June Ii, 1991)

1. Introduction and result. In this note, we shall study the
Cauchy-Kowalevskaya theorem for systems of partial differential equa-
tions which are nondegenerate on 3. (We say that a system is "non-
degenerate on 3," when it satisfies the major premise in Theorem 3.1 in
M. Miyake [5].) Let /2 be an open set in CC. If we require the
Cauchy problem is uniquely solvable in C[[t, x]], by virtue o Theorem 3.1
in M. Miyake [5], it is enough to consider the following Cauchy problem:

N

lOtus(t, x)--.= a.(t, x, Ox)U(t, x)--f(t, x),
(1.1)

(u(to, x)---- (x), (1 < i
where all coefficients are holomorphic in tg, f (liN) are given holomor-
phic unctions, (liN) are holomorphic initial data and u (liN)
are unknown functions.
We also denote (1.1) by

(1.1’) (P(t, x, D,, D)u--Du(t, x)-A(t, x, D)u(t, x)-- f(t, x),
u(t o, x) (x),

where D and D are (/- 1)-3t and (/- 1)-3 respectively, A(t, x, D) is an
N N matrix and u, f and are N-vectors.

We say that the Cauchy-Kowalevskaya theorem holds for P(t, x, D, D)
when, or any (to, Xo) in tg, any neighborhood o of (to, Xo), any f(t, x) in
((o) and any (x) in (((o{t=to}), there exists an unique holomorphic
solution u(t, x) of (1.19 in a neighborhood of (to, Xo). Here, f(t, x) e
means that f(t, x) is holomorphic in w, and so on.

When the order of A(t, x, D) is at most one, the Cauchy-Kowalevskaya
theorem holds. So, we are interested in the case that the order
A(t, x, D) is greater than one.

In the case of constant co.efficients, the necessary and sufficient condi-
tion or the Cauchy-Kowalevskaya theorem is that the characteristic poly-
nomial det (rI--A(t, x, )) is a Kowalevskian polynomial, that is, its degree
on r and 5 is at most N. (See S. Mizohata [6].) As was clarified in [6], the
above condition is neither necessary nor sufficient in the case of variable
coefficients. In [6], S. Mizohata proposed a necessary condition. Follow-
ing it, M. Miyake obtained the necessary and sufficient condition in case
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