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Íåõàé çàäàíî ñêií÷åííèé iíòåðâàë (a, b) ⊂ R i ïàðàìåòðè {m,n, r, l} ⊂
N, 1 ≤ p ≤ ∞.

Ïîçíà÷èìî ÷åðåç Wn
p = Wn

p

(
[a, b];C

)
:=

{
y ∈ Cn−1[a, b] : y(n−1) ∈

AC[a, b], y(n) ∈ Lp[a, b]
}
êîìïëåêñíèé ïðîñòið Ñîáîë¹âà.

Ðîçãëÿíåìî íà iíòåðâàëi (a, b) ïîñëiäîâíiñòü êðàéîâèõ çàäà÷

L(k)y(t, k) := y(r)(t, k) +

r∑
j=1

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

B(k)y(·, k) = c(k), t ∈ (a, b), k ∈ N, (2)

äå k → ∞, ìàòðèöi-ôóíêöi¨Ar−j(·, k) ∈ (Wn
p )

m×m, âåêòîð-ôóíêöiÿ f(·, k) ∈
(Wn

p )
m, âåêòîð c(k) ∈ Cl, B(k) : (Wn+r

p )m → Cl ¹ ëiíiéíèì íåïåðåðâíèì
îïåðàòîðîì, à øóêàíîþ ¹ âåêòîð-ôóíêöiÿ y(·, k) ∈ (Wn+r

p )m.
Êðàéîâà óìîâà (2) ¹ íàéáiëüø çàãàëüíîþ äëÿ öüîãî ðiâíÿííÿ. Âîíà

ìîæå ìiñòèòè ïîõiäíi öiëîãî àáî äðîáîâîãî ïîðÿäêó s, äå 0 < s ≤ n + r.
Êðàéîâi çàäà÷i ìîæóòü áóòè ç ïåðåâèçíà÷åíèìè àáî íåäîâèçíà÷åíèìè êðà-
éîâèìè óìîâàìè ó âèïàäêó íåñåïàðàáåëüíèõ íåðåôëåêñèâíèõ ïðîñòîðiâ
Ñîáîë¹âà.

Ïîçíà÷èìî ëiíiéíèé íåïåðåðâíèé îïåðàòîð

(L(k), B(k)) : (Wn+r
p )m → (Wn

p )
m × Cl (3)

òà ïîñëiäîâíiñòü õàðàêòåðèñòè÷íèõ ìàòðèöü çàäà÷i (1), (2)

M
(
L(k), B(k)

)
:=

(
[B(k)Y0(·, (k))] , . . . , [B(k)Yr−1(·, (k))]

)
⊂ Cmr×l,

äå êîæíà ïðÿìîêóòíà ìàòðèöÿ M(L,B) óòâîðåíà ç r ïðÿìîêóòíèõ áëîêiâ
[BYl(·)] ðîçìiðíîñòi m× l, à j-èé ñòîâï÷èê ìàòðèöi [BYs(·)] ¹ ðåçóëüòàòîì
ç äi¨ îïåðàòîðà B íà j-èé ñòîâï÷èê ìàòðèöi-ôóíêöi¨ Ys(·).

Òåîðåìà 1. Âèìiðíîñòi ÿäðà i êîÿäðà îïåðàòîðà (L,B) äîðiâíþþòü
âiäïîâiäíî âèìiðíîñòÿì ÿäðà i êîÿäðà õàðàêòåðèñòè÷íî¨ ìàòðèöi
M(L,B).
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Ñôîðìóëþ¹ìî äîñòàòíi óìîâè çáiæíîñòi ïîñëiäîâíîñòi õàðàêòåðèñòè-
÷íèõ ìàòðèöü M (L(k), B(k)) äî ìàòðèöi M (L,B) ïðè k → ∞.

Òåîðåìà 2. ßêùî ïîñëiäîâíîñòi îïåðàòîðiâ (L(k), B(k)) ñèëüíî çái-
ãà¹òüñÿ äî îïåðàòîðà (L,B), òî ïîñëiäîâíiñòü õàðàêòåðèñòè÷íèõ ìà-
òðèöü M (L(k), B(k)) çáiãà¹òüñÿ äî ìàòðèöi M (L,B) ïðè k → ∞.

Ó âèïàäêó 1 ≤ p < ∞ ñôîðìóëüîâàíî êîíñòðóêòèâíi êðèòåði¨, ÿêi ãà-
ðàíòóþòü ñèëüíó òà ðiâíîìiðíó çáiæíîñòi ïîñëiäîâíîñòi îïåðàòîðiâ
(L(k), B(k)) äî îïåðàòîðà (L,B).

Âèêîðèñòîâóþ÷è òåîðåìó 2, îòðèìàíî äîñòàòíi óìîâè íàïiâíåïåðåðâ-
íîñòi çâåðõó âèìiðíîñòåé ÿäðà òà êîÿäðà îïåðàòîðà (L,B), íàñëiäêè ïðî
ñòiéêiñòü îáîðîòíîñòi ïîñëiäîâíîñòi îïåðàòîðiâ (3), iñíóâàííÿ òà ¹äèíiñòü
ðîçâ'ÿçêó êðàéîâî¨ çàäà÷i (1), (2).
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LINEAR ORDINARY DIFFERENTIAL SYSTEMS WITH

GENERIC BOUNDARY CONDITIONS IN SOBOLEV SPACES

We study linear systems of ordinary di�erential equations on a �nite interval with
the most general (generic) inhomogeneous boundary conditions in Sobolev spaces.
These boundary problems include all known types of classical and numerous
nonclassical conditions. The latter may contain derivatives of integer and fracti-
onal order, which may exceed the order of the di�erential equation.
Su�cient conditions for the convergence of the sequence of characteristic matri-
ces are found. Constructive criteria are formulated, which guarantee strong
and uniform convergence of the sequence of operators. Su�cient semicontinuity
conditions on top of dimensions of the kernel and cokernel of the operator (L,B)
are obtained; consequences on the stability of the invertibility of the sequence of
operators (3), the existence and uniqueness of the solution to the boundary-value
problem (1), (2) are also obtained.
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