
Î ÑÈËÜÍÎ ÝËËÈÏÒÈ×ÅÑÊÎÌ
ÔÓÍÊÖÈÎÍÀËÜÍÎ-ÄÈÔÔÅÐÅÍÖÈÀËÜÍÎÌ

ÓÐÀÂÍÅÍÈÈ Ñ ÎÐÒÎÒÐÎÏÍÛÌÈ ÑÆÀÒÈßÌÈ
@ À.Ë. Òàñåâè÷
tasevich-al@rudn.ru

ÓÄÊ 517.954
DOI: 10.33184/mnkuomsh2t-2022-09-28.95.

Ðàññìàòðèâàåòñÿ ñèëüíî ýëëèïòè÷åñêîå ôóíêöèîíàëüíî-äèôôåðåí-
öèàëüíîå óðàâíåíèå, ñîäåðæàùåå îðòîòðîïíîå ñæàòèå àðãóìåíòîâ
èñêîìîé ôóíêöèè â ñòàðøåé ÷àñòè. Íàéäåíû óñëîâèÿ ñèëüíîé ýë-
ëèïòè÷íîñòè, èëè âûïîëíåíèÿ íåðàâåíñòâà Ãîðäèíãà, ïîëó÷åíû ðå-
çóëüòàòû î ãëàäêîñòè îáîáùåííûõ ðåøåíèé.

Êëþ÷åâûå ñëîâà: ôóíêöèîíàëüíî-äèôôåðåíöèàëüíîå óðàâíåíèå,
ãëàäêîñòü îáîáùåííûõ ðåøåíèé, íåëîêàëüíûå çàäà÷è, ñèëüíî ýë-
ëèïòè÷åñêîå óðàâíåíèå, îïåðàòîð ñæàòèÿ

On the strong ellipticity of one functional differential
equation with orthotropic contractions

One strongly elliptic functional differential equation with orthotropic
contraction of unknown function arguments in the upper part is con-
sidered. The conditions for strong ellipticity, or the Garding type
inequlity fulfillment, are obtained and the results on the smoothness
of generalized solutions are found.

Keywords: functional differential equation, smoothness of generalized
solutions, nonlocal problems, strongly elliptic equation, contraction
operator

Ðàññìîòðèì ïåðâóþ êðàåâóþ çàäà÷ó äëÿ ôóíêöèîíàëüíî-äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ

ARu(x1, x2) ≡ −
2∑

i,j=1

(Rijuxi
(x1, x2))xj

= f(x1, x2), (x1, x2) ∈ B = {|x| < r},

(1)
Rijv(x1, x2) = aij0v(x1, x2) + aij1v(q

−1
1 x1, q

−1
2 x2) + aij,−1v(q1x1, q2x2).

Çäåñü q1, q2 > 0, aij0, aij,±1 ∈ C (i, j = 1, 2), f ∈ L2(B) ÿâëÿåò-
ñÿ êîìïëåêñíîçíà÷íîé. Ïðåäïîëàãàåòñÿ, ÷òî åñëè äëÿ íåêîòîðîé òî÷êè
(x̃1, x̃2) ∈ B òî÷êà (x̃1/q

±1
1 , x̃2/q

±1
2 ) îêàçûâàåòñÿ âíå îáëàñòè, òî

v(x̃1/q
±1
1 , x̃2/q

±1
2 ) = 0.
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Ñèëüíàÿ ýëëèïòè÷íîñòü îïåðàòîðà AR è óðàâíåíèÿ (1) ââîäèòñÿ ÷å-
ðåç âûïîëíåíèå íåðàâåíñòâà òèïà Ãîðäèíãà íà ìíîæåñòâå ôèíèòíûõ áåñ-
êîíå÷íî ãëàäêèõ ôóíêöèé

Re(ARu, u)L2(B) ⩾ c1∥u∥2H1(B) − c2∥u∥2L2(B).

Èññëåäîâàíèå äîñòàòî÷íûõ è íåîáõîäèìûõ óñëîâèé âûïîëíåíèÿ íåðà-
âåíñòâà Ãîðäèíãà óðàâíåíèÿ áûëî ïðîâåäåíî â [1].

Äëÿ ðàññìàòðèâàåìîé çàäà÷è âåðíû ñëåäóþùèå ðåçóëüòàòû.

Òåîðåìà 1. Ïóñòü óðàâíåíèå (1) ÿâëÿåòñÿ ñèëüíî ýëëèïòè÷åñêèì â
çàìûêàíèè B. Ïðåäïîëîæèì, ÷òî ôóíêöèÿ u ÿâëÿåòñÿ îáîáùåííûì ðå-
øåíèåì ïåðâîé êðàåâîé çàäà÷è äëÿ (1), à ôóíêöèÿ f ∈ L2(B)∩Hk

loc(Bsl)

(s ∈ N, l = 1, l(s)). Òîãäà u ∈ Hk+2
loc (Bsl) äëÿ âñåõ s, l.

Òåîðåìà 2. Ïóñòü óðàâíåíèå (1) ÿâëÿåòñÿ ñèëüíî ýëëèïòè÷åñêèì
â çàìûêàíèè B, à òàêæå q1 > 1, 1/q2 > 1. Ïðåäïîëîæèì, ÷òî ôóíê-
öèÿ u ÿâëÿåòñÿ îáîáùåííûì ðåøåíèåì ïåðâîé êðàåâîé çàäà÷è äëÿ (1), à
ôóíêöèÿ f ∈ L2(B)∩Hk(Bsl) (s ∈ N, l = 1, l(s)). Òîãäà u ∈ Hk+2(Bsl\Kε)
äëÿ âñåõ ε > 0 (s ∈ N, l = 1, l(s)), ãäå Kε = {x ∈ R2 : ρ(x,K) < ε}.

Äîêàçàòåëüñòâà äàííûõ òåîðåì è äðóãèå èññëåäîâàíèÿ çàäà÷è äàíû
â ñòàòüÿõ [2,3,4].
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