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The paper examines some properties of a generalized Cauchy-Riemann type system.
As an e�ective way to construct solutions to the multidimensional Laplace equation,
it is recommended to use the method of generalized powers.
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Ââåäåíèå

Äëÿ ïîñòðîåíèÿ ïðåäëîæåííîãî îáîáùåíèÿ ñèñòåìû äèôôåðåíöèàëüíûõ
óðàâíåíèé òèïà Êîøè-Ðèìàíà [1] áûëî èñïîëüçîâàíî åâêëèäîâî âîñüìè-
ìåðíîå ïðîñòðàíñòâî. Ïðè ýòîì èñïîëüçóåòñÿ äåêàðòîâà ñèñòåìà êîîðäè-
íàò xi , ãäå i = 1, 8. Ôóíêöèè, çàâèñÿùèå îò âîñüìè ïåðåìåííûõ, îáî-
çíà÷èì ãðå÷åñêèìè ñèìâîëàìè α (x) , β (x) , γ (x) , ... è ñ÷èòàåì èõ äâà-
æäû íåïðåðûâíî äèôôåðåíöèðóåìûìè. Ýòè ôóíêöèè â àëãåáðàè÷åñêîì
ñìûñëå êâàòåðíèîíû

α =
3∑

i=0

αiei,

ãäå ei - áàçèñíûå åäèíèöû ñèñòåìû êâàòåðíèîíîâ.
Èñïîëüçóåì íèæå îïåðàòîðû

D1 =
3∑

i=0

ei
∂

∂xi+1
, D2 =

4∑
i=1

ei
∂

∂xi+4
, (1)
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è èõ êâàòåðíèîíû ñîïðÿæåíèÿ D1, D2.
Êâàòåðíèîííûé âàðèàíò ñèñòåìû Êîøè-Ðèìàíà áûë ââåäåí â ðàáîòå

[1] è èìååò âèä

D1φ− ψD2 = 0,

φD2 +D1ψ = 0

}
. (2)

Äëÿ ÷àñòíûõ ïðîèçâîäíûõ ïî xi ïðèíÿòî

ei
∂

∂xi
=

∂

∂xi
ei.

Åñëè α, β ãàðìîíè÷åñêèå êâàòåðíèîííûå ôóíêöèè , ò.å. âñå êîìïî-
íåíòû α, β åñòü ãàðìîíè÷åñêèå ôóíêöèè ïåðåìåííûõ xi , ãäå i = 1, 8 , òî
ôóíêöèè φ′, ψ′, φ′′, ψ′′ îïðåäåëåííûå êàê

φ′ = D1α, ψ′ = αD2,

φ′′ = βD2, ψ′′ = D1β,

äàþò äâà ðåøåíèÿ ñèñòåìû (2). Òàêèì îáðàçîì, ïîñòðîåíèå ðåøåíèÿ ñâî-
äèòñÿ ê ïîñòðîåíèþ ãàðìîíè÷åñêîãî êâàòåðíèîíà. Ìîæíî ñîñòàâèòü îá-
ùåå ðåøåíèå

φ = D1α− βD2,

ψ = αD2 +D1β.

Åñëè α, β óäîâëåòâîðÿþò ñèñòåìå

αD2 +D1β = 0,

D1α + βD2 = 0

}
,

òî çíà÷åíèÿ φ, ψ íå ìåíÿþòñÿ, òàê êàê φ′ = ψ′ = 0. Ýòà ñèòóàöèÿ íà-
ïîìèíàåò êàëèáðîâî÷íóþ èíâàðèàíòíîñòü â ýëåêòðîäèíàìèêå, åñëè α, β
ïðèíÿòü â êà÷åñòâå ïîòåíöèàëîâ.

Êàê ñëåäóåò èç ñêàçàííîãî âûøå, íàõîæäåíèå ðåøåíèé îáîáùåííîãî
óðàâíåíèÿ Êîøè-Ðèìàíà ñâåäåíî ê ïîñòðîåíèþ ðåøåíèÿ óðàâíåíèÿ Ëà-
ïëàñà, ïîýòîìó ìîæíî ïðåäëîæèòü ìåòîä îáîáùåííûõ ñòåïåíåé, ïðåäëî-
æåííûé â [2], [3]. Íåñêîëüêî èçìåíèì ôîðìó çàïèñè óðàâíåíèÿ Ëàïëàñà.
Ïîëîæèì

∆ =
8∑

i=1

∂si,

ãäå ∂si = ∂2

∂xi
2 .

Ïîñòðîèì îáîáùåííûå ñòåïåíè ïóòåì ïðèìåíåíèÿ ïðàâûõ îáðàòíûõ
îïåðàòîðîâ ê îáîáùåííîé êîíñòàíòå. Ðàññìàòðèâàÿ îáîáùåííûå ñòåïåíè
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êàê ýëåìåíòû íåêîòîðîãî ëèíåéíîãî âåêòîðíîãî ïðîñòðàíñòâà óìíîæèì
ñòåïåíü íà ÷èñëîâîé ìíîæèòåëü hp11 h

p2
2 ...h

pz
z è çàïèøåì ñèìâîëè÷åñêèé

ïîëèíîì
(h1s1 + ...+ hzsz)

nC.
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