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Abstract

Let & be a system with characteristics of constant multiplicity. We prove that if there exists an operator A’
such that & o A’ has diagonal principal part and admits a good decomposition, then & must satisfy the Levi
conditions.
© 2012 Elsevier Masson SAS. All rights reserved.
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1. Introduction

Let x = (xq, x") = (x0, X1, ..., X) € £, £2 neighborhood of 0 € R"*!, we consider an N x N
linear first order system of differential operators
h(x, D) =a(x, D) + b(x),
where D = (Dy, D) = (Dy, D1, ..., D), Dy = 3370, D;= %. a(x, &) is the principal symbol
J

of h, & = (§0,&") = (&0, &1, ...,&,). a and b are N x N matrices with analytic coefficients.

We consider the Cauchy problem for A:
h(x, D)u(x) = f(x),
Ulxg=xo = uo(x/).

(1
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Definition 1. & is hyperbolic means that the Cauchy problem (1) is uniformly well-posed
in C®(£2).

Let O[£] be the ring of homogeneous polynomials in &, with coefficients from the ring of
analytic germs in x at x = 0, and let M (O[£]) be the set of the N x N matrix, whose entries
belong to O[£]. In O[£] we have the decomposition

deta(x; §) = H]" (x1£) -+ Hyy  (x: £), )
where H;, T =1, ..., 19, are irreducible polynomials, homogeneous of degree s, in &, with
analytic coefficients in x and m, ..., m, € N do not depend on (x, &) € £2 x R" \ {0}.

We assume that deta(x; &) is a hyperbolic polynomial of constant multiplicity: the polynomial
H; - - - Hy, is strictly hyperbolic with respect to (1,0, ..., 0) for any x € £2, i.e. the solutions in &y
of the equation

Hi(x;£0,&") - Hey(x; £0,8") =0
are real and distinct for any (x, &') € £2 x R\ {0}. This assumption is equivalent to the following
decomposition
.
deta(x: ) = [ [ (50— ¢y (x: €)™Y,
j=1
where the A ;) are real analytic functions with
inf |2 (x; ) = A (x: €[ #0,
xef, &' =1
JF#k

and the my are constant integers (see [10]).

To simplify the presentation, in the following we assume that in (2) there is only one multiple
factor H, of degree s and multiplicity m, and a simple factor K, of degree x, but the general case
can be treated in a similar way, or, equivalently:

deta(x; £) = (50 — Ay (x: &))" -+ (80 — Ao (3 €))"
X (80 = A1) (x5 €)) -+ (B0 = A (x5 E7)). 3)

We consider the problem: what are the conditions on a and b in order that 4 is hyperbolic?

We have previously defined the conditions L [15]. Before to state them, we recall some nota-
tions.

Let (H) be the prime ideal of O[] defined by H, we consider O[£]/ ), the localized ring
of O[&] withrespect to (H). O[£]/m) is a principal ring, whose elements are the fractions whose
denominators are not divisible by H; its ideals are generated by the powers of H. In O[£]/x)
the matrix a(x, &) is equivalent to the diagonal matrix:

diag[H?, HT',...,H%" 1,...,1],
where p, q1, ..., q¢ are such that:

p=zqr=---2qe>0, p+q=m, g:=q1+ - +qu.
The sequence (p, q1, ..., q¢) Will be called the rype of the operator.
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