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Ðîçãëÿíåìî íà ñêií÷åííîìó iíòåðâàëi (a, b) ⊂ R äëÿ êîæíîãî öiëî-
ãî íåâiä'¹ìíîãî n ñèñòåìó m ëiíiéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü âèñîêîãî
ïîðÿäêó

y(r)(t, n) +Ar−1(t, n)y
(r−1)(t, n) + · · ·+A0(t, n)y(t, n) = f(t, n) (1)

iç íåîäíîðiäíèìè êðàéîâèìè óìîâàìè

Bj(n)y(·, n) = cj(n), j ∈ {1, 2, . . . , r} =: [r], (2)

äå
Bj(n) : C

(r−1)([a, b];Cm)→ Cm, j ∈ [r]

ëiíiéíi íåïåðåðâíi îïåðàòîðè Ïðèïóñêà¹òüñÿ, ùî ìàòðèöi-ôóíêöi¨Aj−1(·, n),
âåêòîð-ôóíêöiÿ f(·, n) ñóìîâíi íà [a, b], à âåêòîðè cj(n) - çàäàíi ç ïðîñòîðó
Cm.

Íàäàëi ââàæàòèìåìî, ùî ãðàíè÷íà êðàéîâà çàäà÷à (1) � (2) äëÿ n = 0
ìà¹ ¹äèíèé ðîçâ'ÿçîê. Òîäi öiêàâèìè ¹ íàñòóïíi ïèòàííÿ:

� Çà ÿêèõ óìîâ íà ëiâi ÷àñòèíè çàäà÷ (1) � (2) ¨õ ðîçâ'ÿçêè y(·, n) iñíó-
þòü i ¹äèíi ïðè n >> 1;

� ßêi äîäàòêîâi óìîâè íà ëiâi i ïðàâi ÷àñòèíè çàäà÷ (1) � (2) ãàðàíòó-
þòü, ùî∥∥∥y(j−1)(·, 0)− y(j−1)(·, n)

∥∥∥
∞
→ 0, n→∞, j ∈ [r], (3)

äå ‖·‖∞ � sup-íîðìà íà âiäðiçêó [a, b].

Íàäàëi ââàæàòèìåìî, ùî j ∈ [r]. Ââåäåìî ïîçíà÷åííÿ:

RAj−1
(·, n) := Aj−1(·, 0)−Aj−1(·, n) ∈ L1([a, b];Cm×m), (4)
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F (·, n) :=


f1(·, n) 0 . . . 0
f2(·, n) 0 . . . 0

...
...

. . .
...

fm(·, n) 0 . . . 0

 ∈ L1([a, b];Cm×m), (5)

RF (·, n) := F (·, 0)− F (·, n), (6)

R∨F (t, n) :=

∫ t

a

RF (s, n)ds, R∨Aj−1
(t, n) :=

∫ t

a

RAj−1
(s, n)ds, (7)

‖·‖1 � íîðìà â ïðîñòîði Ëåáåãà L1 âåêòîð(ìàòðèöü)-ôóíêöié íà âiäðiçêó
[a, b].

Òåîðåìà 1. Íåõàé âèêîíàíi óìîâè:

(I) ‖R∨Aj−1
(·, n)‖∞ → 0;

(II) ‖RAr−1(·, n)R∨Aj−1
(·, n)‖1 → 0,

(III) Bj(n)y → Bjy, y ∈ C(r−1)([a, b];Cm);

Òîäi äëÿ äîñòàòíüî âåëèêèõ n çàäà÷i (1) � (2) îäíîçíà÷íî ðîçâ'ÿçíi.
ßêùî, êðiì òîãî,

(IV ) cj(n)→ cj ,

(V ) ‖R∨F (·, n)‖∞ → 0,

(V I) ‖RAr−1
(·)R∨F (·, n)‖1 → 0,

òîäi ¹äèíi ðîçâ'ÿçêè êðàéîâèõ çàäà÷ (1) � (2) çàäîâîëüíÿþòü ñïiââiäíî-

øåííÿ (3).
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ON CONVERGENCE OF THE SOLUTIONS OF BOUNDARY

VALUE PROBLEMS FOR THE SYSTEM OF LINEAR

DIFFERENTIAL EQUATION

We consider the sequence of general linear boundary value problems for ordinary

di�erential equations of high order. The boundary conditions in these problems

have the most general form. Su�cient conditions for the solutions of the problem

with n>0 to converge to the solution of the problem with n=0 are found.
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