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We arbitrarily choose a �nite interval (a, b) ⊂ R and the parameters:
n ∈ N ∪ {0}, {m, r} ⊂ N, 1 ≤ p ≤ ∞. Let Wn+r

p

(
[a, b];C) be a complex

Sobolev space Wn+r
p =

{
y ∈ Cn+r−1([a, b];C) : y(n+r−1) ∈ AC[a, b], y(n+r) ∈

Lp[a, b]
}
.

Let M be a metric space, a parameter µ ∈ M runs through the space M,
and an arbitrary point µ0 ∈ M is �xed. We consider a linear boundary-value
problem

L(µ)y(t, µ) := y(r)(t, µ) +

r∑
j=1

Ar−j(t, µ)y
(r−j)(t, µ) = f(t, µ), (1)

B(µ)y(·;µ) = c(µ), t ∈ (a, b). (2)

Here, for each µ ∈ M, the unknown vector-valued function y(·, µ) ∈ (Wn+r
p )m,

and we arbitrarily choose the matrix-valued functions Ar−j(·, µ) ∈ (Wn
p )

m×m,
with j ∈ {1, . . . , r}, the vector-valued function f(·, µ) ∈ (Wn

p )
m, the vector

c(µ) ∈ Crm, and the linear continuous operator B(µ) : (Wn+r
p )m → Crm.

The boundary condition (2) consists of rm scalar condition for system
of m di�erential 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(·, µ) ∈ (Wn+r

p )m that satis�es
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 di�erential system.

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

)
y(·;µ) = (f(µ), c(µ)). Here,

(
L(µ), B(µ)

)
is a bounded linear

operator on the pair of Banach spaces(
L(µ), B(µ)

)
: (Wn+r

p )m → (Wn
p )

m × Crm. (3)

According to [1, Theorem 1], the operator (3) is a bounded Fredholm
operator with zero index for every µ ∈ M.

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



The conference of young scientists ¾Pidstryhach readings � 2025¿
May 27�29, 2025, Lviv

De�nition 1. A solution to the boundary-value problem (1), (2) depends
continuously on the parameter µ at point µ0 if the following two conditions
are satis�ed:

(∗) For any µ from some neighborhood of the point µ0 and arbitrary right-
hand sides f(·;µ) ∈ (Wn

p )
m and c(µ) ∈ Crm, this problem has a unique

solution y(·;µ) from the space (Wn+r
p )m;

(∗∗) The convergence of the right-hand sides f(·;µ) → f(·;µ0) in (Wn
p )

m and
c(µ) → c(µ0) in Crm as µ → µ0 implies the convergence of the solutions
y(·;µ) → y(·;µ0) in (Wn+r

p )m as µ → µ0.

Let us consider the following conditions.
Condition (0). The homogeneous boundary-value problem has only the

trivial solution L(µ0)y(t;µ0) = 0, t ∈ (a, b), B(µ0)y(·;µ0) = 0.
Limit Conditions as µ → µ0:

(I) Ar−j(·;µ) → Ar−j(·;µ0) in the space (Wn
p )

m×m for each number j ∈
{1, . . . , r};

(II) B(µ)y → B(µ0)y in the space Crm for every y ∈ (Wn+r
p )m.

Theorem 1. A solution to the boundary-value problem (1), (2) depends

continuously in the parameter µ at point µ0 if and only if this problem satis�es

conditions (0), (I), and (II).

In the case of r = 1, M = [0, ε0), ε0 > 0, µ0 = 0, Theorem 1 is proved
in [2, Theorem 1].
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Çàãàëüíi êðàéîâi çàäà÷i ç ïàðàìåòðîì â ïðîñòîðàõ Ñîáîë¹âà

Äîñëiäæåíî íàéáiëüø çàãàëüíèé êëàñ ëiíiéíèõ íåîäíîðiäíèõ êðàéîâèõ çà-

äà÷ äëÿ ñèñòåì çâè÷àéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü äîâiëüíîãî ïîðÿäêó â

ïðîñòîðàõ Ñîáîë¹âà. Çíàéäåíî êîíñòðóêòèâíi íåîáõiäíi i äîñòàòíi óìîâè

íåïåðåðâíîñòi ¨õ ðîçâ'ÿçêiâ çà ïàðàìåòðîì, ùî íàëåæàòü äåÿêîìó ìåòðè-

÷íîìó ïðîñòîðó. Âñòàíîâëåíî äâîñòîðîííþ îöiíêó ïîðÿäêó çáiæíîñòi öèõ

ðîçâ'ÿçêiâ äî ðîçâ'ÿçêó ãðàíè÷íî¨ çàäà÷i.
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