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Î ÐÅØÅÍÈßÕ ÐÀÇÍÎÑÒÍÛÕ ÓÐÀÂÍÅÍÈÉ ÂÒÎÐÎÃÎ
ÏÎÐßÄÊÀ ÍÀ ÊÎÍÅ×ÍÛÕ ÈÍÒÅÐÂÀËÀÕ

Ïðèâåäåíû ðåøåíèÿ ëèíåéíîãî m-ðàçíîñòíîãî óðàâíåíèÿ âòîðîãî ïîðÿäêà ñ ïî-
ñòîÿííûìè êîýôôèöèåíòàìè, çàäàííîãî íà êîíå÷íîì èíòåðâàëå.

Êëþ÷åâûå ñëîâà: ôóíêöèè Âèëåíêèíà�Êðåñòåíñîíà, m-ðàçíîñòíûå óðàâíåíèÿ.

Ïóñòü x = (x1, . . . , xn), p = (p1, . . . , pn) � n-ðàçðÿäíûå m-è÷íûå ïðåä-
ñòàâëåíèÿ íåîòðèöàòåëüíûõ öåëûõ ÷èñåë. Ïîä îïåðàöèåé x ª

m
p ïîíèìàåì

ïîðàçðÿäíóþ ðàçíîñòü ïî ìîäóëþ m. Ðåøåíèÿìè m-ðàçíîñòíîãî óðàâíå-
íèÿ âòîðîãî ïîðÿäêà

y(xª
m

2) + k1y(xª
m

1) + k2y(x) = 0, x ∈ [0, mn) ∩N0 (1)

ÿâëÿþòñÿ ôóíêöèè Âèëåíêèíà�Êðåñòåíñîíà (ÂÊÔ) [1]:

Pal(p, x) = exp


i

2π

m

n∑

j=1

pn+1−jxj


 , (2)

ãäå x � àðãóìåíò, p � íåêîòîðûé ïàðàìåòð, ïðè÷åì îáå âåëè÷èíû çàäàíû
n-ðàçðÿäíûì m-è÷íûì ïðåäñòàâëåíèåì. Èçâåñòíî [1], ÷òî ïðè ðåøåíèè òà-
êèõ óðàâíåíèé ÷àñòü ðàçðÿäîâ ïàðàìåòðà p ôèêñèðóåòñÿ, à ÷àñòü îñòàåòñÿ
ïðîèçâîëüíîé.

Òåîðåìà 1. Ïóñòü â óðàâíåíèè (1) êîýôôèöèåíòû ki, i = 1, 2 � ïî-
ñòîÿííûå è âåùåñòâåííûå è ïóñòü k2 6 k2

1

4
. Òîãäà òîëüêî â òðåõ ñëó÷àÿõ

ñóùåñòâóåò ðåøåíèå âèäà (2):
à) ïðè k1 = 0, k2 = −1 ñóùåñòâóåò 2 ëèíåéíî íåçàâèñèìûõ ðåøåíèÿ

ïðè p1 = 0 èëè p1 =
m

2
;

á) ïðè k1 = −2, k2 = 1 ñóùåñòâóåò òîëüêî îäíî çíà÷åíèå ïàðàìåòðà
p1 = 0, äàþùåå ðåøåíèå óðàâíåíèÿ (1);

â) ïðè k1 = 2, k2 = 1 ñóùåñòâóåò òîëüêî îäíî çíà÷åíèå ïàðàìåòðà
p1 =

m

2
, äàþùåå ðåøåíèå óðàâíåíèÿ (1).
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Ðàññìîòðèì ñèñòåìó ëèíåéíûõ m-ðàçíîñòíûõ óðàâíåíèé
y(xª

m
1) = Ay(x) (3)

ñ ïîñòîÿííîé âåùåñòâåííîé êâàäðàòíîé ìàòðèöåé A.

Òåîðåìà 2. Åñëè ìàòðèöà A èìååò ñîáñòâåííîå ÷èñëî λ = −1 êðàò-
íîñòè 2, êîòîðîìó ñîîòâåòñòâóåò îäèí ñîáñòâåííûé âåêòîð h0 è îäèí
ïðèñîåäèíåííûé âåêòîð h1, òî ïðè xn > 1 ñóùåñòâóþò äâà ëèíåéíî íåçà-
âèñèìûõ ðåøåíèÿ ñèñòåìû (3):

y1(x) = h0Pal(p, x) è y2(x) =
(
xh0 + h1

)
Pal(p, x),

ãäå Pal(p, x) � ôóíêöèÿ âèäà (2), ÿâëÿþùàÿñÿ ðåøåíèåì ñêàëÿðíîãî óðàâ-
íåíèÿ α(xª

m
1) + α(x) = 0.

Ñëåäñòâèå 1. Ïóñòü m > 2. Óðàâíåíèå (1) ïðè k1 = 2, k2 = 1, xn > 2
èìååò äâà ëèíåéíî íåçàâèñèìûõ ðåøåíèÿ â áàçèñå ÂÊÔ:

y1(x) = (−1)xn exp


i

2π

m

n−1∑

j=1

pn+1−jxj


 ,

y2(x) = (−1)xn(x + 1) exp


i

2π

m

n−1∑

j=1

pn+1−jxj


 .
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D.N. Spichkin
About solutions of the di�erence equations of the second order on �nal
intervals

Solutions are given of the linear m-di�erence equations of the second order on �nal
intervals with constant coe�cients.
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