
The conference of young scientists ¾Pidstryhach readings � 2026¿
May 27�29, 2026, Lviv

UDC 517.927

APPROXIMATION PROPERTIES OF MULTIPOINT

BOUNDARY-VALUE PROBLEMS

Olena Atlasiuk, Vladimir Mikhailets

University of Helsinki, Institute of Mathematics of the National Academy of
Sciences of Ukraine, King's College London

hatlasiuk@gmail.com, vladimir.mikhailets@gmail.com

Let (a, b) ⊂ R be a �nite interval and let the parameters n ∈ N ∪ {0},
{m, r, k} ⊂ N, 1 ≤ p ≤ ∞ be arbitrary. We denote the usual complex Sobolev
space by

Wn+r
p

(
[a, b];C)

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

}
.

We consider a well-posed boundary-value problem with inhomogeneous
boundary conditions

(L0y0)(t) := y
(r)
0 (t) +

r∑
ℓ=1

Ar−ℓ,0(t)y
(r−ℓ)
0 (t) = f0(t), t ∈ (a, b), (1)

B0y0 :=

n+r−1∑
s=0

αs,0 y
(s)
0 (t0) +

∫ b

a

Φ0(t)y
(n+r)
0 (t)dt = c0, (2)

where the matrix-valued functions Ar−ℓ(·) ∈ (Wn
p )

m×m, the vector-valued
function f0(·) ∈ (Wn

p )
m, the vector c0 ∈ Crm, the numerical matrices αs,0 ∈

Crm×rm and the matrix-valued function Φ0(·) ∈ Lp′([a, b];Crm×rm), p ∈
[1,∞), p−1 + p′−1 = 1, are given. As was proved in [1, Theorem 3.2], every
arbitrary inhomogeneous boundary condition for equation (1) admits a uni-
que canonical representation of the form (2), where t0 is an arbitrary �xed
point of the interval [a, b].

Consider simultaneously a sequence of multipoint boundary-value problems

(Lkyk)(t) := y
(r)
k (t) +

r∑
ℓ=1

Ar−ℓ,k(t)y
(r−ℓ)
k (t) = fk(t), t ∈ (a, b), (3)

Bkyk :=

n+r−1∑
s=0

αs,k y
(s)
k (t0)+

N(k)∑
j=0

βj,ky
(n+r−1)
k (tj,k) = ck, k = 1, 2, 3, . . . . (4)
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Here, the elements of the matrix-valued functions Ar−ℓ,k belong to some dense
set F in the space (Wn

p )
m×m and G is a dense set in space (Wn

p )
m and fk ∈ G

for all k. Moreover, for all indices, αs,k, βj,k ∈ Cm×m and the points tj,k belong
to some dense set P in the interval [a, b], and we have fk → f0, ck → c0 as
k → ∞.

We study the natural problem of the existence of a sequence of boundary-
value problems (3), (4), whose solutions satisfy the asymptotic formula yk →
y0, in (Wn+r

p )m as k → ∞. We provide a positive answer to this question by
relying on [1, Theorem 2.2], which establishes the continuity of solutions of
boundary-value problems with respect to a parameter belonging to an abstract
metric space M.

Theorem 1. Assume that the homogeneous boundary-value problem has
only a trivial solution. Then, there exists a sequence of well-posed boundary-
value problems of the form (3), (4) with polynomial coe�cients and right-hand
sides such that

(i) if 1 < p < ∞∥∥ (Lk, Bk)
−1 − (L0, B0)

−1 ∥∥ → 0, as k → ∞;

(ii) if p = 1

(Lk, Bk)
−1 s−→ (L0, B0)

−1
and yk → y0 in (Wn+r

1 )m, as k → ∞.
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ÀÏÐÎÊÑÈÌÀÖIÉÍI ÂËÀÑÒÈÂÎÑÒI ÁÀÃÀÒÎÒÎ×ÊÎÂÈÕ
ÊÐÀÉÎÂÈÕ ÇÀÄÀ×

Ìè âèâ÷à¹ìî øèðîêèé êëàñ ëiíiéíèõ íåîäíîðiäíèõ êðàéîâèõ çàäà÷ r-ãî ïî-
ðÿäêó äëÿ ñèñòåì çâè÷àéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü, ÿêi çàëåæàòü âiä
ïàðàìåòðà µ, ùî íàëåæèòü àáñòðàêòíîìó ìåòðè÷íîìó ïðîñòîðó M.
Ðîçâ'ÿçêè íàëåæàòü ïðîñòîðàì Ñîáîë¹âà (Wn+r

p )m, n ∈ N ∪ {0}, m, r ∈ N,
1 ≤ p ≤ ∞. Êðàéîâi óìîâè ìàþòü íàéáiëüø çàãàëüíèé âèãëÿä By = c, äå B
� äîâiëüíèé íåïåðåðâíèé îïåðàòîð, ÿêèé äi¹ ç ïðîñòîðó (Wn+r

p )m â Crm.
Îòæå, êðàéîâi óìîâè ìîæóòü ìiñòèòè ïîõiäíi íåâiäîìî¨ âåêòîð-ôóíêöi¨
öiëîãî òà/àáî äðîáîâîãî ïîðÿäêiâ ≥ r. Ìè äîâîäèìî, ùî ðîçâ'ÿçêè âèõiäíèõ
çàäà÷ ìîæíà àïðîêñèìóâàòè ó ïðîñòîði (Wn+r

p )m, p < ∞, ðîçâ'ÿçêàìè
ñèñòåì çâè÷àéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü ç ïîëiíîìiàëüíèìè êîåôiöi¹í-
òàìè, ïðàâèìè ÷àñòèíàìè ðiâíÿííÿ òà áàãàòîòî÷êîâèìè êðàéîâèìè óìî-
âàìè, ÿêi íå çàëåæàòü âiä ïðàâèõ ÷àñòèí âèõiäíî¨ çàäà÷i.
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