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Íåõàé äîâiëüíî âèáðàíî ÷èñëà m, l, n ∈ N. Íà ñêií÷åííîìó iíòåðâàëi
(a, b) ðîçãëÿíåìî ëiíiéíó êðàéîâó çàäà÷ó äëÿ ñèñòåìè m äèôåðåíöiàëüíèõ
ðiâíÿíü ïåðøîãî ïîðÿäêó:

(Ly)(t) := y′(t) +A(t)y(t) = f(t), t ∈ (a, b), (1)

By = c. (2)

Òóò äîâiëüíî çàäàíî A ∈ (C(n−1))m×m, f ∈ (C(n−1))m, âåêòîð c ∈ Cl i
ëiíiéíèé íåïåðåðâíèé îïåðàòîð B : (C(n))m → Cl.

Êðàéîâà óìîâà (2) çàäà¹ l ñêàëÿðíèõ êðàéîâèõ óìîâ äëÿ ñèñòåìè m
äèôåðåíöiàëüíèõ ðiâíÿíü ïåðøîãî ïîðÿäêó. Ó âèïàäêó l > m öÿ êðàéîâà
óìîâà ¹ ïåðåâèçíà÷åíîþ, à ó âèïàäêó l < m âîíà ¹ íåäîâèçíà÷åíîþ ùîäî
äèôåðåíöiàëüíî¨ ñèñòåìè (1).

Ïåðåïèøåìî êðàéîâó çàäà÷ó (1), (2) ó âèãëÿäi ðiâíÿííÿ (L,B)y = (f, c)
çà äîïîìîãîþ ëiíiéíîãî íåïåðåðâíîãî îïåðàòîðà

(L,B) : (C(n))m → (C(n−1))m × Cl. (3)

Òåîðåìà 1. Îïåðàòîð (3) ¹ ôðåäãîëüìîâèì ç iíäåêñîì m− l.

Ïîçíà÷èìî Y ∈ (C(n))m×m ¹äèíèé ðîçâ'ÿçîê ìàòðè÷íî¨ çàäà÷i Êîøi:

Y ′(t) +A(t)Y (t) = Om, t ∈ (a, b), Y (a) = Im, (4)

äå Om i Im � öå âiäïîâiäíî íóëüîâà i îäèíè÷íà ìàòðèöi ðîçìiðó m×m.
Ïîçíà÷èìî ÷åðåç M(L,B) êîìïëåêñíó ÷èñëîâó ìàòðèöþ ðîçìiðó l×m,

êîæíèé ñòîâï÷èê ÿêî¨ ¹ ðåçóëüòàòîì äi¨ îïåðàòîðà B íà ñòîâï÷èê ç òèì
æå íîìåðîì ìàòðèöi-ôóíêöi¨ Y . Òàêó ìàòðèöþ íàçèâà¹ìî õàðàêòåðèñòè-
÷íîþ äëÿ êðàéîâî¨ çàäà÷i (1), (2).

Òåîðåìà 2. Äëÿ d-õàðàêòåðèñòèê ôðåäãîëüìîâîãî îïåðàòîðà (3) ïðà-
âèëüíi ôîðìóëè

dimker(L,B) = m− rankM(L,B), (5)

dim coker(L,B) = l − rankM(L,B). (6)
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Ïîðÿä iç çàäà÷åþ (1), (2), ðîçãëÿíåìî ïîñëiäîâíiñòü êðàéîâèõ çàäà÷

(Lky)(t) := y′(t) +Ak(t)y(t) = fk(t), t ∈ (a, b), (7)

Bky = ck, (8)

ïàðàìåòðèçîâàíèõ ÷èñëîì k ∈ N. Òóò Ak ∈ (C(n−1))m×m, fk ∈ (C(n−1))m,
ck ∈ Cl, à Bk � ëiíiéíèé íåïåðåðâíèé îïåðàòîð íà ïàði (C(n))m i Cl.

Ïîâ'ÿæåìî ç êðàéîâèìè çàäà÷àìè (7), (8) ïîñëiäîâíiñòü ëiíiéíèõ íå-
ïåðåðâíèõ îïåðàòîðiâ (Lk, Bk) : (C

(n))m → (C(n−1))m × Cl i ïîñëiäîâíiñòü
¨õ õàðàêòåðèñòè÷íèõ ìàòðèöü M(Lk, Bk) ∈ Cl×m, ïàðàìåòðèçîâàíi ÷è-

ñëîì k. ßê çâè÷àéíî, (Lk, Bk)
s−→ (L,B) ïîçíà÷à¹ çáiæíiñòü ïîñëiäîâíîñòi

îïåðàòîðiâ (Lk, Bk) äî (L,B) ó ñèëüíié îïåðàòîðíié òîïîëîãi¨.

Òåîðåìà 3. ßêùî (Lk, Bk)
s−→ (L,B), òî M(Lk, Bk) → M(L,B) (ãðà-

íèöi ïðè k → ∞).

Òåîðåìà 4. Ïðèïóñòèìî, ùî

(Lk, Bk)
s−→ (L,B) ïðè k → ∞. (9)

Òîäi dimker(Lk, Bk) ≤ dimker(L,B) äëÿ âñiõ k ≫ 1,

dim coker(Lk, Bk) ≤ dim coker(L,B) äëÿ âñiõ k ≫ 1.

Ïðèïóñòèìî, ùî âèêîíó¹òüñÿ óìîâà (9), òîäi äëÿ âñiõ k ≫ 1, ç îñòàííüî¨
òåîðåìè îòðèìó¹ìî íàñëiäêè:

ßêùî îïåðàòîð (3) ¹ îáîðîòíèì, òî i îïåðàòîðè (Lk, Bk) ¹ îáîðîòíèìè.
ßêùî êðàéîâà çàäà÷à (1), (2) ìà¹ ðîçâ'ÿçîê äëÿ êîæíèõ çàçíà÷åíèõ

ïðàâèõ ÷àñòèí, òî öå ïðàâèëüíî i äëÿ êðàéîâèõ çàäà÷ (7), (8).
ßêùî êðàéîâà çàäà÷à (1), (2) ìà¹ ëèøå òðèâiàëüíèé ðîçâ'ÿçîê ó âè-

ïàäêó íóëüîâèõ ïðàâèõ ÷àñòèí, òî öå ïðàâèëüíî i äëÿ çàäà÷ (7), (8).
Ïðåäñòàâëåíi ðåçóëüòàòè îïóáëiêîâàíi â ðîáîòi [1].
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ON PROPERTIES OF THE PROBLEM OPERATORS TO

BOUNDARY-VALUE PROBLEMS WITH THE MOST

GENERAL BOUNDARY CONDITIONS IN Cn

We study linear boundary-value problems for systems of �rst-order ordinary di-

�erential equations with the most general boundary conditions in the normed

spaces of continuously di�erentiable functions on a �nite closed interval. The

boundary conditions are allowed to be overdetermined or underdetermined wi-

th respect to the di�erential system and may contain arbitrary derivatives of

the unknown functions. We prove that the problem operator is Fredholm on

appropriate pairs of normed spaces, �nd its index and d-characteristics, and

prove limit theorems for sequences of the characteristic matrices of the boundary-

value problems under study and d-characteristics of the corresponding Fredholm

operators.
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