
Êîíôåðåíöiÿ ìîëîäèõ ó÷åíèõ ¾Ïiäñòðèãà÷iâñüêi ÷èòàííÿ � 2022¿

25�27 òðàâíÿ 2022 ð., Ëüâiâ

ÓÄÊ 517.95

ÇÀÄÀ×À Ç IÍÒÅÃÐÀËÜÍÎÞ ÓÌÎÂÎÞ ÄËß

ÐIÂÍßÍÍß ÒÅÏËÎÏÐÎÂIÄÍÎÑÒI Ç

ÐÀÄIÀËÜÍÎÞ ÑÈÌÅÒÐI�Þ

1 Âiêòîðiÿ Ñëàâè÷, 1,2 Àíòîí Êóçü

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

Â îáëàñòi D := {(t, r) : t ∈ (0, T ), r ∈ (0, R)} ðîçãëÿäà¹ìî òàêó çàäà÷ó:
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u(t, R) = 0,
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∫ T

0

u(t, r)dt = φ(r), (2)

äå φ(r) � çàäàíà ôóíêöiÿ, G, ρ, ν � çàäàíi äîäàòíi ñòàëi.
Çàäà÷i (1), (2) îïèñó¹ ðóõ ðiäèíè ãóñòèíîþ ρ â êàïiëÿðíié òðóáöi ðàäió-

ñà R ïiä äi¹þ ïîñòiéíîãî òèñêó G, äå u(t, r) � ðîçïîäië øâèäêîñòåé ðiäèíè
â çàëåæíîñòi âiä ÷àñó òà âiäñòàíi r âiä îñi òðóáêè [1]. Òóò µ � êîåôiöi¹íò
â'ÿçêîñòi, ν � êiíåìàòè÷íèé êîåôiöi¹íò â'ÿçêîñòi, ν = µ/ρ. Âåëè÷èíà φ(r)
� óñåðåäíåíå çíà÷åííÿ øâèäêîñòåé çà ïðîìiæîê ÷àñó T .

Ïîáóäîâàíî ðîçâ'ÿçîê çàäà÷i (1), (2), ÿêèé çîáðàæó¹òüñÿ ôîðìóëîþ
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äå J0(x) � ôóíêöiÿ Áåññåëÿ ïåðøîãî ðîäó ç iíäåêñîì 0, j0,n � n-èé äî-
äàòíié íóëü ôóíêöi¨ J0, J0(j0,n) = 0; An � ñòàëà íîðìóâàííÿ, âèçíà÷åíà

çà ôîðìóëîþ An =
√
2

RJ1(j0,n)
, ∆n = 1 − exp(−νλnT ), φn � êîåôiöi¹íòè

Ôóð'¹-Áåññåëÿ ôóíêöi¨ φ, φn =
∫ R

0
φ(r)J0(j0,nr/R)rdr.

L2,r(0, R) � ïðîñòið ôóíêöié f(r) òàêèõ, ùî f(R) = 0 òà∫ R

0

rf2(r)dr < +∞.
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Hk(0, R) � ïðîñòið ôóíêöié f ∈ L2,r(0, R) òàêèõ, ùî

∥f ;Hk(0, R)∥2 =

∞∑
n=1

(1 + j20,n)
k|fn|2 < +∞.

Cm((0, T );Hk(0, R)) � ïðîñòið ôóíêöié u(t, r) òàêèõ, ùî ∂ju
∂tj ∈ Hk äëÿ

êîæíîãî j = 0, 1, . . . ,m, iç íîðìîþ

∥u;Cm((0, T );Hk(0, R))∥ =

m∑
j=0

max
t∈[0,T ]

∥∥∥∥∂ju∂tj ;Hk(0, R)

∥∥∥∥ .
Òåîðåìà 1. Íåõàé φ ∈ H2m+k+2(0, R) òà k < (1 − 4m)/2. Òîäi iñíó¹

¹äèíèé ðîçâ'ÿçîê çàäà÷i (1),(2) iç ïðîñòîðó Cm((0, T );Hk(0, R)) ÿêèé çî-

áðàæó¹òüñÿ ôîðìóëîþ (3), ïðè÷îìó âèêîíó¹òüñÿ íåðiâíiñòü

∥u;Cm((0, T );Hk)(0, R)∥ ⩽ C1∥ψ;H2m+k+2(0, R)∥,

äå

ψ(r) =
G

4µ
(R2 − r2)− φ(r).
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PROBLEM WITH INTEGRAL CONDITION FOR HEAT

EQUATION WITH RADIAL SYMMETRY

The existence of a solution of a mixed boundary value problem with an integral

condition for the heat equation with radial symmetry is established. The solution

of the problem is constructed in the form of Fourier-Bessel series by zero-order

Bessel functions
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