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Ðàññìàòðèâàåòñÿ âòîðàÿ êðàåâàÿ çàäà÷à äëÿ äèôôåðåíöèàëüíî-
ðàçíîñòíîãî óðàâíåíèÿ âòîðîãî ïîðÿäêà ñ ïåðåìåííûìè êîýôôè-
öèåíòàìè íà èíòåðâàëå íåöåëîé äëèíû (0, d), d /∈ N. Èññëåäîâàí
âîïðîñ î ñóùåñòâîâàíèè îáîáùåííûõ ðåøåíèé. Ïîëó÷åíû óñëîâèÿ
íà ïðàâóþ ÷àñòü óðàâíåíèÿ, îáåñïå÷èâàþùèå ãëàäêîñòü îáîáùåí-
íûõ ðåøåíèé íà âñåì èíòåðâàëå.

Êëþ÷åâûå ñëîâà: äèôôåðåíöèàëüíî-ðàçíîñòíûå óðàâíåíèÿ, îáîá-
ùåííûå ðåøåíèÿ, êðàåâàÿ çàäà÷à.

Smoothness of generalized solutions of boundary value
problems for the second-order differential-difference

equations with variable coefficients

The second boundary value problem for a second-order differential-
difference equation with variable coefficients on an interval of non-
integer length (0, d), d /∈ N is considered. The question of the existence
of a generalized solution is investigated. The conditions for the right-
hand side of the equation that ensure smoothness of the generalized
solution on the whole interval are obtained.

Keywords: differential-difference equations, generalized solutions, bound-
ary value problem.

Ðàññìàòðèâàåòñÿ çàäà÷à

− (RQv
′)
′
= f(t), t ∈ Q, (1)

(RQv
′)(0) = (RQv

′)(d) = 0. (2)
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Çäåñü Q = (0, d), d = N + θ, N ∈ N, 0 < θ < 1, f ∈ L2(Q) � êîìïëåêñíî-
çíà÷íàÿ ôóíêöèÿ. Îïåðàòîð RQ : L2(Q) → L2(Q) äåéñòâóåò ïî ôîðìóëå

RQ = PQRIQ, (3)

ãäå îïåðàòîðû R : L2(R) → L2(R), IQ : L2(Q) → L2(R), PQ : L2(R) →
L2(Q) îïðåäåëåíû ïî ôîðìóëàì

(Rv)(t) =

N∑
j=−N

aj(t)v(t+ j), (4)

(IQu)(t) = u(t), t ∈ Q, (IQu)(t) = 0, t ∈ R \Q, (5)

(PQu)(t) = u(t), t ∈ Q, (6)

ãäå aj(t) ∈ C∞(R) � êîìïëåêñíîçíà÷íûå ôóíêöèè.
Ââîäèòñÿ ðàçáèåíèå èíòåðâàëà Q íà äâà êëàññà íåïåðåñåêàþùèõñÿ

ïîäûíòåðâàëîâ, ïîëó÷àåìûõ âûáðàñûâàíèåì îðáèò êîíöîâ ýòîãî èíòåð-
âàëà, ïîðîæäàåìûõ ãðóïïîé öåëî÷èñëåííûõ ñäâèãîâ:

Q1k = (k − 1, k − 1 + θ), k = 1, . . . , N + 1, (7)

Q2k = (k − 1 + θ, k), k = 1, . . . , N. (8)

×åðåç Rs = Rs(t), t ∈ Qs1, îáîçíà÷èì ìàòðèöó ïîðÿäêà N +1×N +1
ïðè s = 1, N ×N ïðè s = 2, ñ ýëåìåíòàìè

rsij(t) = aj−i(t+ i− 1), t ∈ R, (9)

ãäå i, j = 1, . . . , N + 1 ïðè s = 1; i, j = 1, . . . , N ïðè s = 2.
Ïðåäïîëàãàåòñÿ, ÷òî ðàçíîñòíûé îïåðàòîð (4) ñîäåðæèò ëèøü öåëî-

÷èñëåííûå ñäâèãè, à òàêæå, ÷òî âûïîëíåíî óñëîâèå

Re(Rs(t)Y, Y ) ⩾ c∥Y ∥2 (10)

äëÿ âñåõ t ∈ Qs1, s = 1, 2 è Y ∈ CN(s), ãäå c > 0 íå çàâèñèò îò t è Y ,
(·, ·) è ∥·, ·∥ � ñêàëÿðíîå ïðîèçâåäåíèå è íîðìà â CN(s) ñîîòâåòñòâåííî
(N(s) = N + 1 ïðè s = 1, N(s) = N ïðè s = 2).

Äîêàçàíà ôðåäãîëüìîâà ðàçðåøèìîñòü ðàññìàòðèâàåìîé çàäà÷è. Ïî-
êàçàíî, ÷òî ãëàäêîñòü îáîáùåííûõ ðåøåíèé â ïðîñòðàíñòâå Ñîáîëåâà ìî-
æåò íàðóøàòüñÿ â òî÷êàõ îðáèò êîíöîâ èíòåðâàëà (0, d) è ñîõðàíÿòüñÿ íà
ïîäûíòåðâàëàõ Qsk, s = 1, 2, k = 1, . . . , N +1 ïðè s = 1, k = 1, . . . , N ïðè
s = 2. Äîêàçàíî, ÷òî åñëè ïðàâàÿ ÷àñòü óðàâíåíèÿ (1) îðòîãîíàëüíà â
L2(0, d) êîíå÷íîìó ÷èñëó ëèíåéíî íåçàâèñèìûõ ôóíêöèé, òî îáîáùåííîå
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ðåøåíèå çàäà÷è (1), (2) èç ïðîñòðàíñòâà ÑîáîëåâàW 1
2 (0, d) ïðèíàäëåæèò

ïðîñòðàíñòâó W 2
2 (0, d).

Àíàëîãè÷íûå ðåçóëüòàòû äëÿ ïåðâîé êðàåâîé çàäà÷è áûëè ïîëó÷åíû
â ðàáîòå [1].
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