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

26�28 òðàâíÿ 2021 ð., Ëüâiâ

ÓÄÊ 517.9

ÍÅËÎÊÀËÜÍI ÊÐÀÉÎÂI ÇÀÄÀ×I ÄËß ÐIÂÍßÍÜ
IÇ ×ÀÑÒÈÍÍÈÌÈ ÏÎÕIÄÍÈÌÈ ÍÀÄ ÏÎËÅÌ

P -ÀÄÈ×ÍÈÕ ×ÈÑÅË

Ìàð'ÿíà Ïiäêiâêà1, Àíòîí Êóçü1,2

1ÍÓ "Ëüâiâñüêà ïîëiòåõíiêà" , 2IÏÏÌÌ iì. ß. Ñ. Ïiäñòðèãà÷à ÍÀÍ
Óêðà¨íè, kuz.anton87@gmail.com

Âïðîäîâæ îñòàííiõ äåñÿòèëiòü àêòèâíî ðîçâèâà¹òüñÿ p-àäè÷íà ìàòå-
ìàòè÷íà ôiçèêà, ó ÿêié äiéñíi ïðîñòîðîâî-÷àñîâi çìiííi çàìiíþþòüñÿ p-
àäè÷íèìè ÷èñëàìè [1]. Ïîëå Qp p-àäè÷íèõ ÷èñåë ¹ ïîïîâíåííÿ ïîëÿ Q çà
íîðìîþ | · |p, ÿêà âèçíà÷à¹òüñÿ ôîðìóëîþ

|x|p =

{
0, ÿêùî x = 0,

p−γ , ÿêùî x = pγ m
n ,

äå γ ∈ Z òà m,n ¹ öiëèìè ÷èñëàìè, ÿêi íå äiëÿòüñÿ íà p, p � äåÿêå ôiêñî-
âàíå ïðîñòå ÷èñëî [2].

Îïèøåìî ïðîñòîðè ôóíêöié ç Qp â Qp. Ïîëiíîìè Åðìiòà p-àäè÷íî¨
çìiííî¨ x ∈ Qp âèçíà÷à¹ìî ðåêóðåíòíèìè ñïiââiäíîøåííÿìè

H0(x) = 1, H1(x) = 2x, Hn(x) = xHn−1(x)− (n− 1)Hn−2(x), n ≥ 2. (1)

Äëÿ ïîëiíîìiâ Åðìiòà, îçíà÷åíèõ ôîðìóëàìè (1), íàä ïîëåì Qp âèêîíó-
þòüñÿ ðiâíîñòi

L
(
d

dx

)
Hn(x) = 2nHn(x), n ∈ Z+, (2)

äå

L := L
(
d

dx

)
= − d2

dx2
+ 2x

d

dx
, (3)

d/dx � ñòàíäàðòíà îïåðàöiÿ äèôåðåíöiþâàííÿ. H := H(Qp) � ïðîñòið
ôóíêöié âèãëÿäó f(x) =

∑∞
k=0 fkHk(x), fk ∈ Qp, k ∈ Z+, iç íîðìîþ [3]

∥f ;H∥ = sup
k∈Z+

|fk|p
∣∣k!2k∣∣

p
. (4)

Òóò i íàäàëi KR(x0) :=
{
x ∈ Qp : |x− x0|p < R

}
, R > 0, � âiäêðèòèé

êðóã ðàäióñà R, KR := KR(0). ×åðåç Ar,H ïîçíà÷èìî ïðîñòið ôóíêöié u
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àíàëiòè÷íèõ çà t â êðóçi Kr

u(t) =

∞∑
k=0

ukt
k, uk ∈ H,

òà íåïåðåðâíèõ íà K̄r iç íîðìîþ ∥u;Ar,H∥ = supk∈Z+
rk ∥uk;H∥.

Ïîçíà÷èìî ÷åðåç A(KR,H) ïðîñòið ôóíêöié u òàêèõ, ùî u ∈ Ar,H äëÿ
äåÿêîãî 0 < r ≤ R.

Çàôiêñó¹ìî êðóã ðàäióñà R̃ > 0 â Qp. Â öüîìó êðóçi ðîçãëÿäà¹ìî òàêó
çàäà÷ó: çíàéòè ôóíêöiþ u ç êëàñóA(KR̃,H), ÿêà â ïðîñòîðiH çàäîâîëüíÿ¹
ðiâíîñòi

u′′(t) + b2L2[u] = 0, t ∈ KR̃, (5)

u(0)− µu(T ) = φ, u′ − µu′(T ) = ψ, j = 1, 2, T ≤ R < R̃, (6)

äå b, µ ∈ Qp, φ,ψ ∈ H, µ � ôiêñîâàíå ÷èñëî, L2[u] = L[L[u]], îïåðàòîð L
âèçíà÷åíèé ôîðìóëîþ (3).

Òåîðåìà 1. Íåõàé âèêîíó¹òüñÿ óìîâà |b|p · R̃p1/(p−1) < 1, |µ|p ̸= 1 i
φ,ψ ∈ H, j = 1, . . . , n. Òîäi iñíó¹ ¹äèíèé ðîçâ'ÿçîê u çàäà÷i (1), (2), ÿêèé
íàëåæèòü ïðîñòîðó A(KR̃;H). Öåé ðîçâ'ÿçîê íåïåðåðâíî çàëåæèòü âiä
ôóíêöié φ,ψ, ïðè÷îìó âèêîíó¹òüñÿ îöiíêà

∥u;A(KR̃;H)∥ 6 Cmax{∥φ;H∥, ∥ψ;H∥}.
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NONLOCAL BOUNDARY PROBLEMS FOR PARTIAL

DIFFERENTIAL EQUATIONS OVER P-ADIC NUMBER

FIELD

The paper deals with a problem with integral conditions with respect to the chosen

variable for a second order linear di�erential-operator equation with the Hermi-

te di�erential operator over the �eld of p-adic numbers. The space of analytic

functions over non-archimedean functional space builded by Hermite polynomi-

als is described. The solution of the problem was built in a form of series of

Hermite polynomials
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