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We arbitrarily choose a finite interval (a,b) C R and the parameters:
n € NU{0}, {m,r} € N,;1 < p < oo. Let W*"([a,b];C) be a complex
Sobolev space W+ = {y € C"*"~1([a,b];C): y"+"=V) € AC[a,b], y"+") €
Lyla,b]}.

Let M be a metric space, a parameter . € M runs through the space M,
and an arbitrary point pg € M is fixed. We consider a linear boundary-value
problem

L)y (t, ) =y (6 ) + > A (6 )y () = f(t ), (1)

Bluy(n) = e(w), t€ (a,b). (2)

Here, for each y € M, the unknown vector-valued function y(-, u) € (W;+")™,
and we arbitrarily choose the matrix-valued functions A, _;(-, u) € (W)™,
with j € {1,...,7}, the vector-valued function f(-,u) € (W;')™, the vector
¢(p) € €™, and the linear continuous operator B(u): (W)*")™ — C"™™.

The boundary condition (2) consists of rm scalar condition for system
of m differential equations of r-th order, we representing vectors and vector-
valued functions as columns. A solution to the boundary-value problem (1),
(2) is understood as a vector-valued function y(-, 1) € (W)™ that satisfies
both equation (1) (everywhere if n > 1, and almost everywhere if n = 0) on
(a,b) and equality (2). The boundary conditions may contain derivatives of
the unknown functions of integer and fractional orders that exceed the order
of the differential system.

We rewrite the problem (1), (2) in the form of a linear operator equation

(L(n). B(w)y(-i1) = (f(w),c(u)). Here, (L(n), B(n)) is a bounded linear
operator on the pair of Banach spaces

(L), B(a)): (W)™ = (Wym x o, 3)
According to [1, Theorem 1], the operator (3) is a bounded Fredholm

operator with zero index for every pu € M.
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Definition 1. A solution to the boundary-value problem (1), (2) depends
continuously on the parameter p at point g if the following two conditions
are satisfied:

() For any p from some neighborhood of the point po and arbitrary right-
hand sides f(-; 1) € (W)™ and ¢(u) € C™, this problem has a unique
solution y(-; y1) from the space (W,'*")™;

(#*) The convergence of the right-hand sides f(-; 1) — f(-; o) in (W)™ and
e(p) = c(po) in C™ as p — po implies the convergence of the solutions
y( 1) = y(spo) in (WRHT)™ as p— po.

Let us consider the following conditions.

Condition (0). The homogeneous boundary-value problem has only the
trivial solution L(uo)y(t; o) =0, t € (a,b), B(po)y(:; o) =0.

Limit Conditions as y — pp:

(D Ar—j(5p) = Ar—j(55po) in the space (W)™ *™ for each number j €

{17 R 7T};
(IT) B(u)y — B(po)y in the space C™™ for every y € (W+")™.

Theorem 1. A solution to the boundary-value problem (1), (2) depends
continuously in the parameter p at point pg if and only if this problem satisfies
conditions (0), (I), and (II).

In the case of r = 1, M = [0,&9), €9 > 0, o = 0, Theorem 1 is proved
in [2, Theorem 1J.
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3araapHi KpaiioBi 3a1a4i 3 mapamerpom B npocropax CobGoJsieBa

Jlocaidocerno Hatibiavul 3a2000HUT KAGC AHITHUL HEOOHOPIOHUT KpatiosuT 3a-
day daa cucmem 38UNATHUT OUPEPEHUIAADHUTL DIBHAHDL J06IADHO20 NOPAIKY 6
npocmopar Cobosesa. BHatideHo KOHCMPYKMUEHT HEOOTIONT i JOCTNAMMHE YMOBU
HENEPEPSHOCTNE 1T PO38°A3KI6 3G NAPAMEMPOM, ULO HAAEHCATND CEAKOMY MEMPU-
YHOMY NPocmopy. Bemarnosaeno 060cmopornio oyinky nopadky 3010CHOCTME YUT
P038°A3%16 00 PO36°A3KY 2PaHUMHOT 3a.0aMi.

http://www.iapmm.lviv.ua/chyt2025



