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Ìû ðàññìàòðèâàåì äâóìåðíîå ñèíãóëÿðíîå èíòåãðàëüíîå óðàâíåíèå ñ ÿäðîì Êàëüäåðîíà-
Çèãìóíäà [1] ñëåäóþùåãî âèäà

au(x) + v.p.

∫
R2

K(x− y)u(y)dy = v(x), x ∈ R2 (1)

è ïðåäëàãàåì äëÿ "êîìïüþòåðíîãî" ðåøåíèÿ ïðèìåíÿòü ñëåäóþùóþ ñõåìó.Âìåñòî
óðàâíåíèÿ (1) íà öåëî÷èñëåííîé ðåøåòêå (mod h) Z2

h ñ øàãîì h ðàññìàòðèâàåòñÿ áåñêî-
íå÷íàÿ ñèñòåìà ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé

auh(xj) +
∑

yi∈Z2
h

K(xj − yi)h
2 = vh(xj), xj ∈ Z2

h, (2)

êîòîðàÿ ðàçðåøèìà îäíîâðåìåííî ñ (1) [2].
Äàëåå áåðåì ñóæåíèå ÿäðà K(x) íà "äèñêðåòíûé" êóá QN = {x ∈ Z2

h : |x| ≤ N, |x| =
max|xk|, k = 1, 2}.

Ýòî ñóæåíèå ïåðèîäè÷åñêè ïðîäîëæàåòñÿ íà Z2
h, è óðàâíåíèå (2) ìû çàìåíÿåì óðàâ-

íåíèåì ñ òàê íàçûâàåìîé öèêëè÷åñêîé ñâåðòêîé [3,4]. Ïîñëåäíåå ïîçâîëÿåò ïðèìåíèòü
àïïàðàò áûñòðîãî ïðåîáðàçîâàíèÿ Ôóðüå è ïîëó÷èòü ñóùåñòâåííûé âûèãðûø âî âðå-
ìåíè ïî ñðàâíåíèþ ñ ðåøåíèåì "óñå÷åííîé"ñèñòåìû (2).

Ðàññìîòðåíû íåêîòîðûå òåñòîâûå ïðèìåðû, ïîçâîëÿþùèå ïðîèëëþñòðèðîâàòü âû-
÷èñëèòåëüíûå ïðåèìóùåñòâà ýòîãî ïîäõîäà.

Ëèòåðàòóðà

1. Mikhlin S.G., Pr�ossdorf S. Singular integral operators. Berlin, Akademie-Verlag, 1986.

2. Vasilyev V.B. On certain continual and discrete convolution operators. Proc. MATHMOD
Vienna-09, 6th Vienna Conference on Mathematical Modeling, 11-13 February 2009,
Vienna University of Technology. Full Papers CD Volume. Editors I. Troch, F. Breitenecker.
Argesim Report No. 35. P. 2616-2618.

3. Íóññáàóìåð Ã. Áûñòðîå ïðåîáðàçîâàíèå Ôóðüå è àëãîðèòìû âû÷èñëåíèÿ ñâåðòîê.
Ì.: Ðàäèî è ñâÿçü, 1992.

4. Îïïåíãåéì À., Øàôåð Ð. Öèôðîâàÿ îáðàáîòêà ñèãíàëîâ. Ì.: Òåõíîñôåðà, 2009.

1


