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Ðàññìàòðèâàþòñÿ âåñîâûå ïîòåíöèàëû äëÿ ýëëèïòè÷åñêîãî îïåðàòîðà âòîðîãî ïî-
ðÿäêà, ñîäåðæàùåãî ïî ÷àñòè ïåðåìåííûõ äèôôåðåíöèàëüíûé îïåðàòîð Áåññåëÿ.
Ïðèâåäåíà òåîðåìà ñóùåñòâîâàíèÿ ïîòåíöèàëà äâîéíîãî ñëîÿ è íåêîòîðûå ñâîé-
ñòâà ïîòåíöèàëîâ ïðîñòîãî, äâîéíîãî ñëîÿ è îáúåìíîãî.

Êëþ÷åâûå ñëîâà: ïîòåíöèàë, îïåðàòîð Áåññåëÿ, ýëëèïòè÷åñêèé îïåðàòîð, ñèíãó-
ëÿðíûé îïåðàòîð.

Ïóñòü Ω+ � îáëàñòü â Rn+m
+ , îãðàíè÷åííàÿ ãèïåðïëîñêîñòÿìè yi = 0,

i = 1,m è ïðîèçâîëüíîé ïîâåðõíîñòüþ òèïà Ëÿïóíîâà Γ+, îáðàçóþùåé ñ
ãèïåðïëîñêîñòÿìè yi = 0 óãëû, ðàâíûå π/2,

Rn+m
+ = {x = (x1, x2, . . . , xn, y1, y2, . . . , ym) ∈ Rn+m : yi > 0, i = 1,m},

Γ0 � çàìûêàíèå îñòàâøåéñÿ ÷àñòè ãðàíèöû îáëàñòè Ω+.
Â îáëàñòè Ω+ ðàññìàòðèâàåòñÿ îïåðàòîð
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óäîâëåòâîðÿþùèé óñëîâèþ B -ýëëèïòè÷íîñòè [1, ñ. 275�278]: ñóùåñòâóåò
δ > 0 òàêîå, ÷òî äëÿ ëþáîãî íåíóëåâîãî α = (α1, . . . , αn+m) èìååò ìåñòî
íåðàâåíñòâî
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n+i > δ |α|2 , y′ = (y1, . . . , ym).

Ôóíäàìåíòàëüíîå ðåøåíèå óðàâíåíèÿ By′(·) = 0 îïðåäåëÿåòñÿ ñëåäó-
þùèì îáðàçîì: ïðè x = 0
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1Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (ãðàíò 07�01�00305).
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ïðè x ∈ Rn+m
+

H(x, ξ) = C
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dt1 . . . dtm,

ãäå ξ = (ξ1, . . . , ξn, η1, . . . , ηm) = (ξ′, η′) ∈ Rn+m
+ , C > 0, A = det(aij),

Aij � àëãåáðàè÷åñêîå äîïîëíåíèå ýëåìåíòà aij .
Äëÿ îïåðàòîðà By′ îïðåäåëèì ñëåäóþùèå âåñîâûå ïîòåíöèàëû:

u(ξ) =
∫
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H(x, ξ)µ(x)yk1
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m dΓ+,
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w(ξ) =
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Ω+

H(x, ξ)ρ(x)yk1
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m dx,

ãäå u(ξ), v(ξ), w(ξ)� ïîòåíöèàëû ïðîñòîãî, äâîéíîãî ñëîÿ è îáúåìíûé
ïîòåíöèàë ñîîòâåòñòâåííî, µ(x), σ(x), ρ(x)� ïëîòíîñòè ïîòåíöèàëîâ,
nx � âíåøíÿÿ íîðìàëü, νx � êîíîðìàëü ê ïîâåðõíîñòè Γ+ â òî÷êå x,

a cos(νx, xi) =
n∑

j=1

aij cos(nx, xi), a cos(νx, yi) = bi cos(nx, yi),
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Òåîðåìà 1. Ïóñòü σ(x), µ(x) ∈ C(Γ+), ρ(x) ∈ C(Ω+). Òîãäà ïîòåí-
öèàë äâîéíîãî ñëîÿ ν(ξ) ñóùåñòâóåò è ñïðàâåäëèâû ðàâåíñòâà
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ãäå ξ0 ∈ Γ+ � ïðîèçâîëüíàÿ ôèêñèðîâàííàÿ òî÷êà,

Bη′w(ξ) =
∫

Ω+

Bη′H(x, ξ)ρ(x)yk1
1 . . . ykm

m dx
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ïðè ξ /∈ Ω+ ∪ Γ0,

Bη′w(ξ) = −ρ(ξ) +
∫

Ω+

Bη′H(x, ξ)ρ(x)yk1
1 . . . ykm

m dx

ïðè ξ ∈ Ω+ ∪ Γ0.
Èíäåêñàìè i è e îáîçíà÷åíû ïðåäåëüíûå çíà÷åíèÿ ïîòåíöèàëîâ íà Γ+

èçíóòðè è èçâíå îáëàñòè Ω+ .
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A.Yu. Sazonov, Yu.G. Fomicheva
On some properties of the weight potentials for one class of B -elliptic
operators

The weight potentials are considered for the second order elliptic operator including
the Bessel di�erential operator by some variables. The existence theorem for the
double layer potential is stated. Some properties of the simple potential, double layer
potential and volume potential are studied.
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