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In this note we shall give a necessary and sufficient condition for
the global existence of real analytic solutions of systems of linear dif-
ferential equations with constant coefficients. Recently L. Hérmander
[1] has given a necessary and sufficient condition for single equations.
Our result is a direct extension of Hormander’s.

1. Statements of the problem and the theorem. Let A be the
ring of linear partial differential operators with constant coefficients

in C*. We may consider A=CI(,, ---{,]. Let M be an A module of
finite type. Then it has a representation
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where P(£) is a t X s matrix with elements in 4, and we can consider the
system of equations with constant coefficients ‘P(D) where D=(D,,
-++,D,) and D;=—+/—13/3x;. But such a representation is not unique
and it is not ‘P but M that has an intrinsic meaning. Therefore we
call M a system. (See V.P. Palamodov [2], M. Kashiwara [3], and M.
Sato, T. Kawai and M. Kashiwara [4].)

Now let 2 be a convex domain in R* and JI(2) be the set of real
analytic functions in 2. Ext} (M, JA(2)) gives the obstruction of the
global existence of real analytic solutions of inhomogeneous system
tP(D)u=f where f satisfies compatibility conditions ‘Q(D)f=0. Our
problem is when
1.2) Ext, (M, A(2)=0
is valid. Note that Ext (M, _1(2)) is independent of the choice of the
representation (1.1).

Before stating our theorem let us recall some notions in commuta-
tive algebra. (See J.P. Serre [5] and Palamodov [2].) LetO0=M,N--.
N M, be a primary decomposition of the submodule 0in M. Ass (M) is
the set of associated prime ideals of M, that is, the set of radicals p;
=ry(M)={ecAj;igeZ, a'McCM;} (i=1,---,). VIM)={V,,---,Vi}
is the set of characteristic varieties, that is, the set of irreducible
algebraic varieties associated to ideals in Ass (M).

Now we introduce the notion of components at infinity of charac-



