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Ó êóëüâîìó øàði

R1 < x2 + y2 + z2 < R2, 0 < R1 < R2.

íåîáõiäíî ïîáóäóâàòè ðîçâ'ÿçîê u(r, θ, φ) ðiâíÿííÿ Ëàïëàñà, çàäàíîãî ó
ñôåðè÷íié ñèñòåìi êîîðäèíàò
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äå f òà g � äåÿêi çàäàíi äîñòàòíüî ãëàäêi ôóíêöi¨.

Ïîçíà÷èìî: Y
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Ðîçâ'ÿçîê çàäà÷i (1), (2) çîáðàæó¹òüñÿ ó âèãëÿäi ðÿäó
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Y (m)
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ó ÿêîìó êîåôiöi¹íòè cnm, γnm, n,m ∈ Z+ âèçíà÷àþòüñÿ ðiâíîñòÿìè
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äå ∆nm,jq(R1, R2) � àëãåáðè÷íå äîïîâíåííÿ ó âèçíà÷íèêó (4) åëåìåíòà â
j-îìó ðÿäêó òà q-îìó ñòîâïöi; fnm, gnm � êîåôiöi¹íòè ðîçêëàäó ôóíêöié
f òà g ïî ñôåðè÷íèõ ãàðìîíiêàõ (3).
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Òåîðåìà 1. Íåõàé äëÿ âñiõ n,m ∈ Z+ âèêîíó¹òüñÿ óìîâà

∆nm(R1, R2) ̸= 0 òà f, g ∈ Hk+q+1(S2), òîäi iñíó¹ ¹äèíèé ðîçâ'ÿçîê u
çàäà÷i (1), (2), ÿêèé çîáðàæó¹òüñÿ ðÿäîì (5) òà íàëåæèòü ïðîñòîðó

Cq([R1, R2],H
k(S2)), ïðè÷îìó

∥u;Cq([R1, R2],H
k(S2))∥ 6 C3(∥f ;Hk+q+1(S2)∥+ ∥g;Hk+q+1(S2)∥).
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PROBLEM WITH INTEGRAL CONDITION FOR LAPLACE

EQUATION IN SPHERICAL DOMAIN

The work is devoted to the construction and investigation of the properties of

solutions of an integral problem with respect to the radial variable for the Laplace

operator in a spherical layer. The solution of the investigated problem in the form

of series of spherical harmonics is constructed. The conditions of correctness of

the problem in the spaces of functions given on the two-dimensional sphere are

established.
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