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M. ASHORDIA

ON THE QUESTION OF SOLVABILITY OF THE PERIODIC
BOUNDARY VALUE PROBLEM FOR A SYSTEM OF LINEAR
GENERALIZED ORDINARY DIFFERENTIAL EQUATIONS

(Reported on October 30 and November 6, 1995)

Let w be a positive number, A = (a;)?,_, : R = R™™ and g = (¢;)]—, : R = R"
be a matrix function and a vector function from BV]'*™ and BV?, respectively.
‘We consider the w-periodic boundary value problem

dz(t) = dA(t) - z(t) + dg(t), x(0) = z(w). (1)

The use will be made of the following notation and definitions: R =]—o0, +o0[; R™**™
is a set of all real n x m-matrices; I is the identity n x n-matrix; R* = R»X1  BY*X™
is the set of all matrix functions X : R — R"X™ such that X (¢t + w) = X(¢t) + X (w) for
t € R, and the restriction on [0,w] of every its components has bounded total variation;
X (t—) and X (t+) are the left and the right limits of X at the point ¢t € R; d1 X(t) =
X(t) — X(t—), d2 X (t) = X (t+) — X (t)-

If g : R — R is nondecreasing, z : R — R and s < t, then

t

/x(T)dg(T) = /x(T)dg(T) +z(t)d1g(t) + x(s)dag(s),

s 1s,t[

where f]s t[CE(T)dg(T) is the Lebesque—Stieltjes integral over the open interval |s,¢[ with

respect to the measure pg corresponding to g, (if s = ¢, then fst z(7)dg(T) = 0).

Lu(9) = {p € BV, : /\p(t)ldg(t) < 00}-
0

A vector function z = (z;)_, € BV} is a solution of the problem (1) if it is w-periodic
and

t
zi(t) = zi(s) + Z/Ik(T)daik(T) for s<t (i=1,...,n).
k=1

Let natural numbers m and ni,...,nm (0 = ng < ny < -+ < ny,m = n), nondecreasing
functions ¢;; : [0,w] = R (I = 1,2; j = 1,...,m), functions ay; € Ly(c;) (I = 1,25 j =
1,...,m) and matrix functions P;; = (pljik),ﬁ,k-:l (I=1,2;5=1,...,m), pijir € Luw(cy)
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(i,k =nj_1+1,...,n;) besuch that a;,(t) =0 (i =nj_1+1,...,nj; k=n;+1,...,n;
j=1,...,m—1),

aik(t)ié( Z ZJ diasi(7) - diagp(T) —

0<‘r§to’:n]‘_1+1

0<T<to=n;_1+1
= bljik(t) — b2jik(t) for te [O,W] (i,k =nj_1+1,...,n5; j=1,.. .,m),

nj j
Doy > ppamier > at) Y o
ik=nj_1+1 i=nj_1+1

for pc,; almost everywhere t€ [0,w], (z;)j=; €R" (I=1,2; j=1,...,m),
where o € {—1, 1}, bljik(t) = fot pljik(T)dclj (7‘) (1, * k) and bljii is such that

t

(1) o (bijis () — bujis(s) — /pljii(T)dclj(T)) >0 for 0<s<t<w.
E

Then we shall say that

A€ Qo (m, (nj;01]-,02j;alj,azj;Plj,sz)}”zl)- (2)
Theorem. Let there exist natural numbers m and ni,...,nm (0 = ng < n1 <
< < nm = n), functions ¢;; and oy; (I = 1,2; j = 1,...,m) and matriz functions

Py = (pijir)} = such that (2) holds. Let, moreover,

det(I + (=1)FdpA(t)) #0, (14 0j)dic;j(t) + (1 — oj)dac;(t) < 2,
(1 —oj)dic;(t) + (1 + 0j)dac;(t) # —2

and

o<r<w 0<r<w

>%[(1+aj) [T (t-aem) T (1 +doesn) ™+
0<r<w 0<r<w

+(1 —oyj) H (1+d1cj(7))—1 H (1—dzc](’r))],
0<7<w 0<r<w

for every t € [0,w] and j € {1,...,m}, where

P t
¢ (t) EZZ/alj(T)dclj(T).
=1 0

Then the problem (1) has one and only one solution.

The analogous question has been considered in [1] for a system of linear ordinary
differential equations.
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