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Ó äîïîâiäi îáãîâîðþþòüñÿ óìîâè ãëîáàëüíî¨ òà ëîêàëüíî¨ ðåãóëÿðíî-
ñòi óçàãàëüíåíèõ ðîçâ'ÿçêiâ êðàéîâèõ çàäà÷ äëÿ ïàðàáîëi÷íèõ çà Ïåòðîâ-
ñüêèì ñèñòåì äèôåðåíöiàëüíèõ ðiâíÿíü äðóãîãî ïîðÿäêó, ÿêi îòðèìàíî
â [1]. Öi óìîâè ñôîðìóëüîâàíî â òåðìiíàõ íàëåæíîñòi ïðàâèõ ÷àñòèí çà-
äà÷i äî óçàãàëüíåíèõ àíiçîòðîïíèõ ïðîñòîðiâ Ñîáîë¹âà. Ðåãóëÿðíiñòü ðîç-
ïîäiëiâ ó öèõ ïðîñòîðàõ âèçíà÷à¹òüñÿ äiéñíèìè ÷èñëàìè s i s/2 (çà ïðî-
ñòîðîâèìè i ÷àñîâîþ çìiííèìè âiäïîâiäíî) òà óòî÷íþ¹òüñÿ ôóíêöiîíàëü-
íèì ïàðàìåòðîì φ. Âèêîðèñòàííÿ îñòàííüîãî äîçâîëÿ¹ îòðèìàòè òîíêiøi
ðåçóëüòàòè, íiæ öå ìîæëèâî â øêàëàõ êëàñè÷íèõ àíiçîòðîïíèõ ïðîñòî-
ðiâ Ñîáîë¹âà. Çàóâàæèìî, ùî òåîðiþ ñêàëÿðíèõ ïàðàáîëi÷íèõ çà Ïåòðîâ-
ñüêèì çàäà÷ â óçàãàëüíåíèõ ïðîñòîðàõ Ñîáîë¹âà ïîáóäîâàíî â [2].

Íåõàé Ω := G× (0, τ) � âiäêðèòèé öèëiíäð â Rn+1, S := Γ× (0, τ) �
éîãî ái÷íà ïîâåðõíÿ. Òóò G ⊂ Rn � îáìåæåíà îáëàñòü ç íåñêií÷åííî ãëàä-
êîþ ìåæåþ Γ := ∂G, ÿêà ¹ îñíîâîþ öèëiíäðà Ω. Óçàãàëüíåíi ïðîñòîðè
Ñîáîë¹âà â Ω òà íà S îçíà÷àþòüñÿ íà îñíîâi áàçîâîãî ãiëüáåðòîâîãî ïðî-
ñòîðó Hs,s/2;φ(Rn+1). Îñòàííié ñêëàäà¹òüñÿ ç óñiõ ïîâiëüíî çðîñòàþ÷èõ
ðîçïîäiëiâ w íà Rn+1 òàêèõ, ùî∫

Rn+1

(
1 + |ξ|2 + |η|

)s
φ2

(
(1 + |ξ|2 + |η|)1/2

)
|ŵ(ξ, η)|2 dξdη < ∞.

Òóò ŵ ¹ ïåðåòâîðåííÿì Ôóð'¹ ðîçïîäiëó w, à ξ ∈ Rn i η ∈ R ¹ ÷àñòî-
òíèìè çìiííèìè, äóàëüíèìè äî ïðîñòîðîâî¨ i ÷àñîâî¨ çìiííèõ âiäïîâiäíî.
Âèïàäîê φ(·) ≡ 1 äà¹ àíiçîòðîïíèé ïðîñòið Ñîáîë¹âà. Ôóíêöiîíàëüíèé
ïàðàìåòð φ : [1,∞) → (0,∞) ¹ âèìiðíîþ çà Áîðåëåì ôóíêöi¹þ, ÿêà ïî-
âiëüíî çìiíþ¹òüñÿ íà íåñêií÷åííîñòi çà Êàðàìàòà. Êëàñ òàêèõ ïàðàìåòðiâ
ïîçíà÷èìî ÷åðåç M.

Ðîçãëÿíåìî ó Ω ïî÷àòêîâî�êðàéîâó çàäà÷ó äëÿ ïàðàáîëi÷íî¨ çà Ïå-
òðîâñüêèì ñèñòåìè ëiíiéíèõ äèôåðåíöiàëüíèõ ðiâíÿíü äðóãîãî ïîðÿäêó:

Au = f, Bu|S = g, u|t=0 = h. (1)
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Òóò A := (Aj,k(x, t,Dx, ∂t)) i B :=
(
Bj,k(x, t,Dx)

)
� ìàòðè÷íi ëiíié-

íi äèôåðåíöiàëüíi îïåðàòîðè ç íåñêií÷åííî ãëàäêèìè êîìïëåêñíîçíà÷íè-
ìè êîåôiöi¹íòàìè íà Ω i S âiäïîâiäíî; ordAj,k ≤ 2, ordBj,k ≤ lj ≤ 1;
u := (u1, . . . , uN ), f := (f1, . . . , fN ), g := (g1, . . . , gN ), h := (h1, . . . , hN ).
Íåõàé s � äiéñíå ÷èñëî, s ≥ 2. ×åðåç Gs−2,s/2−1;φ ïîçíà÷èìî ïiäïðîñòið
ãiëüáåðòîâîãî ïðîñòîðó(

Hs−2,s/2−1;φ(Ω)
)N ⊕

N⊕
j=1

Hs−lj−1/2,(s−lj−1/2)/2;φ(S)⊕
(
Hs−1;φ(G)

)N
åëåìåíòiâ (f, g, h), ÿêi çàäîâîëüíÿþòü ïðèðîäíi óìîâè óçãîäæåííÿ ïðàâèõ
÷àñòèí çàäà÷i (1).

Òåîðåìà 1. [1] Ïðèïóñòèìî, ùî âåêòîð-ôóíêöiÿ u ç àíiçîòðîïíîãî

ïðîñòîðó Ñîáîë¹âà
(
H2,1(Ω)

)N
¹ óçàãàëüíåíèì ðîçâ'ÿçêîì ïàðàáîëi÷íî¨

çàäà÷i (1), ïðàâi ÷àñòèíè ÿêî¨ çàäîâîëüíÿþòü óìîâó (f, g, h) ∈ Gs−2,s/2−1;φ

äëÿ äåÿêèõ s ≥ 2 i φ ∈ M. Òîäi u ∈
(
Hs,s/2;φ(Ω)

)N
.

Ñôîðìóëþ¹ìî ëîêàëüíèé àíàëîã òåîðåìè 1. Íåõàé U � âiäêðèòà
ìíîæèíà â Rn+1 òàêà, ùî Ω0 := U ∩ Ω ̸= ∅ i U ∩ Γ = ∅. Ïîêëàäåìî:
Ω′ := U ∩ ∂Ω, S0 := U ∩ S, S′ := U ∩ {(x, τ) : x ∈ Γ} i G0 := U ∩G.

Òåîðåìà 2. [1] Íåõàé s ≥ 2 i φ ∈ M. Ïðèïóñòèìî, ùî âåêòîð-

ôóíêöiÿ u ∈
(
H2,1(Ω)

)N
¹ óçàãàëüíåíèì ðîçâ'ÿçêîì ïàðàáîëi÷íî¨ çàäà÷i

(1), ïðàâi ÷àñòèíè ÿêî¨ ëîêàëüíî íàëåæàòü òàêèì ïðîñòîðàì:

f ∈
(
H

s−2,s/2−1;φ
loc (Ω0,Ω

′)
)N

,

g ∈
N⊕
j=1

H
s−lj−1/2,(s−lj−1/2)/2;φ
loc (S0, S

′), h ∈
(
Hs−1;φ

loc (G0)
)N

.

Òîäi u ∈
(
H

s,s/2;φ
loc (Ω0,Ω

′)
)N

.
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ON REGULARITY OF SOLUTIONS TO SOME PARABOLIC

PROBLEMS

We discuss global and local regularity of generalized solutions to parabolic initial-

boundary value problem for Petrovskii system of second order di�erential equati-

ons. Results are formulated in terms of the belonging of right-hand sides of the

problem to some generalized Sobolev spaces.
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