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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 ñêií÷åííîìó iíòåðâàëi (a, b) ëiíiéíó êðàéîâó çàäà÷ó äëÿ
ñèñòåìè m äèôåðåíöiàëüíèõ ðiâíÿíü ïîðÿäêó r

(Ly)(t) := y(r)(t) +

r∑
j=1

Ar−j(t)y
(r−j)(t) = f(t), t ∈ (a, b), (1)

By = c, (2)

äå ìàòðèöi-ôóíêöi¨ Ar−j(·) ∈ (Wn
p )

m×m, âåêòîð-ôóíêöiÿ f(·) ∈ (Wn
p )

m,

âåêòîð c ∈ Cl, B : (Wn+r
p )m → Cl ¹ ëiíiéíèì íåïåðåðâíèì îïåðàòîðîì, à

øóêàíîþ ¹ âåêòîð-ôóíêöiÿ y(·) ∈ (Wn+r
p )m.

Êðàéîâà óìîâà (2) ¹ íàéáiëüø çàãàëüíîþ äëÿ öüîãî ðiâíÿííÿ. Âîíà
ìîæå ìiñòèòè ïîõiäíi öiëîãî àáî äðîáîâîãî ïîðÿäêó k, äå 0 < k ≤ n+ r.

Ïîâ'ÿæåìî iç çàäà÷åþ (1), (2) ëiíiéíèé îïåðàòîð ó ïàði áàíàõîâèõ ïðî-
ñòîðiâ

(L,B) : (Wn+r
p )m → (Wn

p )
m × Cl. (3)

Òåîðåìà 1. Ëiíiéíèé îïåðàòîð (3) ¹ îáìåæåíèì i ôðåäãîëüìîâèì ç

iíäåêñîì mr − l.

Òåîðåìà 1 äîïóñêà¹ óòî÷íåííÿ. Äëÿ êîæíîãî íîìåðà k ∈ {1, . . . , r}
ðîçãëÿíåìî ñiì'þ ìàòðè÷íèõ çàäà÷ Êîøi

Y
(r)
k (t) +

r∑
j=1

Ar−j(t)Y
(r−j)
k (t) = Om, t ∈ (a, b),

ç ïî÷àòêîâèìè óìîâàìè

Y
(j−1)
k (a) = δk,jIm, j ∈ {1, . . . , r}.

http://www.iapmm.lviv.ua/chyt2021



Êîíôåðåíöiÿ ìîëîäèõ ó÷åíèõ ¾Ïiäñòðèãà÷iâñüêi ÷èòàííÿ � 2021¿

26�28 òðàâíÿ 2021 ð., Ëüâiâ

Òóò Yk(·) ∈ (Wn+r
p )m×m ¹ øóêàíîþ ìàòðèöåþ-ôóíêöi¹þ, à δk,j � ñèì-

âîëîì Êðîíåêåðà.
Ïîçíà÷èìî ÷åðåç [BYk] ÷èñëîâó ìàòðèöþ ðîçìiðíîñòi (m×l), ó ÿêî¨ j-é

ñòîâï÷èê ¹ ðåçóëüòàòîì äi¨ îïåðàòîðà B íà j-é ñòîâï÷èê ìàòðèöi-ôóíêöi¨
Yk(·).

Îçíà÷åííÿ 1. Áëî÷íà ïðÿìîêóòíà ÷èñëîâà ìàòðèöÿ

M(L,B) := ([BY0] , . . . , [BYr−1]) ∈ Cmr×l, (4)

ùî ñêëàäà¹òüñÿ ç r ïðÿìîêóòíèõ áëîêiâ-ñòîâïöiâ [BYk] ∈ Cm×l, ¹ õàðà-
êòåðèñòè÷íîþ ìàòðèöåþ êðàéîâî¨ çàäà÷i (1), (2).

Òåîðåìà 2. Âèìiðíîñòi ÿäðà i êîÿäðà îïåðàòîðà (3) äîðiâíþþòü âiä-

ïîâiäíî âèìiðíîñòÿì ÿäðà i êîÿäðà õàðàêòåðèñòè÷íî¨ ìàòðèöi (4):

dimker(L,B) = dimker
(
M(L,B)

)
,

dim coker(L,B) = dim coker
(
M(L,B)

)
.

Íàñëiäîê 1 ( [1]). Îïåðàòîð (3) ¹ îáîðîòíèì òîäi i òiëüêè òîäi,

êîëè l = mr i ìàòðèöÿ M(L,B) ¹ íåâèðîäæåíîþ.

Ó âèïàäêó l = mr, p < ∞, íàñëiäîê 2 äîâåäåíî ó ðîáîòi [2].
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ON SOLVABILITY OF FREDHOLM INHOMOGENEOUS

BOUNDARY-VALUE PROBLEMS IN SOBOLEV SPACES

We investigate the most general class of Fredholm one-dimensional

inhomogeneous boundary-value problems in the Sobolev spaces. Boundary

conditions of these problems may contain derivatives the order of higher than

order of the system of di�erential equations. It is established that each of

these boundary-value problems correspond to a certain rectangular numerical

characteristic matrix with kernel and cokernel having the same dimension as

the kernel and cokernel of the boundary-value problem. The assumption under

which the sequence of characteristic matrices to converge are found.
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