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1. INTRODUCTION

In the present note we are concerned with the e&luation

(1) ‘ - X'=AWx+S,

where A(f) is a matrix function and f'is a vector distribution. It is well known that
the initial value problem for differential equations with distributions as solutions
does not have any sense. For the n-order linear differential equations this difficulty
has been overcome by J. Kurzweil [1], who has replaced the initial value problem
by a certain interpolation problem. In the present note we will consider the problem
of the existence and uniqueness of solutions of (1) satisfying the so-called Nicoletti
condition :

2 X, p>=r

(see Section 2). In the last part of this paper we state a theorem concerning the
continuous dependence of splutions of (1), (2) on the right-hand s1de of (1) and
the boundary condition (2).

2. NOTATIONS

Let (o, B) be an interval of real line R. By D,, we denote the linear space of
all functions defined and: continuous with the derivatives up to the order m in
(a B) and with compact supports., We say that {y,} C D,, converges to v, if there
is an interval [o', '] C (@, f) such that suppy, C [¢', §'] (n =1,2,..) and if {p,}

converges to y uniformly with derivatives up to the order m. Let 5},, denote the
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linear space of all I-dimensional vector distributions of order m on (a, f). A sequence

{x,} C 55,, will be called convergent to x if <x,,yp)—><x,y) for every peD,,.
By D, we will denote the subset of D,, containing all functions y such that-

B
Jed=1, 9(®>0, @<1<p).

By the convergence in D, and in its l-order cartesian product IY,, we will
always mean the convergence induced by the convergence in D,. For a given

x = (X1, ..., %)) € Dy, and ¢ = (¢y, ..., ) € D'y, we set

<x7 9”> = (<x1,‘(}71>‘, saey <x1, (p1>)

and
. i 1
Agp = [inf( Ulsupp @), sup(\Usuppg)].
i= i=1

By C.x! we will denote the linear space of all /x  matrix functions 4 (f) = {a;(¥)}
defined and continuous with the derivatives up to the order m in (a, §). A sequence
{4,} C C>! will be called convergent to A if it is almost uniformly convergent to A
with all derivatives up to the order m in (e, p).

For an Ix [ real matrix A(f) = {a,(?)}, let

40| = ]/ S laor.

3. EXISTENCE AND UNIQENESS OF SOLUTIONS

Consider equation (1) and the boundary value problem (2).
Denote by U(t) = {u,(?)} the fundamental matrix solution of the homogeneous
system ' ' :

3 _ x'=A{)x.

We have the following ‘

Theorem 1. Let A« C¥' and fe D, ... For any function ¢ ¢ D'y, such that
) [1a@)|ae <=

4 49 2
and for any re R, there exists exactly one solution of problem (1), (2).

Proof. The family of all solutions of equation (1) is given by the explicit formula
) x=U@®C+U@g,
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