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Î ÍÅÎÑÖÈËËßÖÈÈ ÐÅØÅÍÈÉ ÐÀÇÍÎÑÒÍÎÉ ÑÈÑÒÅÌÛ
Íà ïðèìåðå ñèñòåìû âòîðîãî ïîðÿäêà ïîêàçàí âàðèàíò îáîáùåíèÿ ïîíÿòèÿ íåîñ-
öèëëÿöèè ðåøåíèé ñêàëÿðíûõ ðàçíîñòíûõ óðàâíåíèé. Ïðèâåäåí êðèòåðèé íåîñ-
öèëëÿöèè, îñíîâàííûé íà ïðîáíûõ ôóíêöèÿõ.

Êëþ÷åâûå ñëîâà: ëèíåéíûå ðàçíîñòíûå óðàâíåíèÿ è ñèñòåìû, êâàçèíóëü, íåîñ-
öèëëÿöèÿ ðåøåíèé, êðèòåðèè íåîñöèëëÿöèè.

Äåéñòâèòåëüíàÿ ìàòðèöà A(t) = (aij(t))21 íàçûâàåòñÿ äîïóñòèìîé íà
ìíîæåñòâå gM−1 = [0,M − 1]∩N0, åñëè ïðè t ∈ gM−1 âûïîëíåíû óñëîâèÿ
a12(t) > 0, det A(t) > 0. Ïóñòü, äàëåå, A(t) � äîïóñòèìàÿ ìàòðèöà. Òîãäà
ëþáîå ðåøåíèå x(t) = col(x1(t), x2(t)) ñèñòåìû

x(t + 1) = A(t)x(t) (1)
îïðåäåëÿåòñÿ ñâîåé ïåðâîé êîìïîíåíòîé x1(t).

Ñèñòåìó (1) íàçîâåì íåîñöèëëÿöèîííîé (ïî ïåðâîé êîìïîíåíòå) íà
ìíîæåñòâå gM , åñëè íå ñóùåcòâóåò íåòðèâèàëüíîãî ðåøåíèÿ ñèñòåìû (1),
ïåðâàÿ êîìïîíåíòà êîòîðîãî èìååò áîëåå îäíîãî êâàçèíóëÿ [1] íà gM . Íà-
êîíåö, âåêòîðíàÿ ôóíêöèÿ u = col(u1, u2) � ïðîáíàÿ äëÿ (1) íà gM , åñëè

1) u1(t) > 0, t ∈ gM ; 2) u óäîâëåòâîðÿåò ïåðâîìó óðàâíåíèþ (1);
3) u2(t + 1)− a21(t)u1(t)− a22(t)u2(t) 6 0 íà gM .

Òåîðåìà 1. Ïóñòü äëÿ ñèñòåìû (1) ñóùåñòâóåò ïðîáíàÿ ôóíêöèÿ. Òî-
ãäà ñèñòåìà (1) íåîñöèëëÿöèîííà íà ìíîæåñòâå gM .

Ä î ê à ç à ò å ë ü ñ ò â î ðàñïàäàåòñÿ íà äîêàçàòåëüñòâî ðÿäà óòâåð-
æäåíèé.

1. Ïóñòü u1 � ïðîáíàÿ ôóíêöèÿ äëÿ ñèñòåìû (1), êîòîðàÿ ïðåîáðàçî-
âàíà â

y(t + 1) = B(t)y(t) (2)

çàìåíîé ïåðåìåííûõ y = T (t)x, T =
(

1/u1
1 0

u2
1/u1

1 −1

)
. Òîãäà bii > 0, bij 6 0

äëÿ i 6= j, i, j = 1, 2.

2. Ïóñòü V (t) = diag
(∏t−1

s=0(−b11(s)),
∏t−1

s=0(−b22(s))
)

� äèàãîíàëüíàÿ
ìàòðèöà, è ïóñòü (2) ïðåîáðàçîâàíî ê ñèñòåìå z(t + 1) = C(t)z(t) ñ ïîìî-
ùüþ çàìåíû ïåðåìåííûõ z = V y. Òîãäà ñóùåñòâóåò ðåøåíèå ýòîé ñèñòåìû
ñî ñâîéñòâîì zk

0 (t)(−1)t > 0, k = 1, 2 íà gM .
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3. Ïóñòü u1 � ïðîáíàÿ ôóíêöèÿ äëÿ (1) íà gM . Òîãäà (1) èìååò ðå-
øåíèå u0(t)

(
z0 = V Tu0

)
íà gM ñî ñâîéñòâîì u1

0 > 0, u1
0u

2
1 − u1

1u
2
0 > 0.

4. Ïóñòü x = u0(t) � ðåøåíèå ñèñòåìû (1) òàêîå, ÷òî u1
0(t) > 0 íà

gM , x = U(t)v, ãäå v = col(v0, v1), U =
(

u1
0 0

u2
0 1

)
. Â ðåçóëüòèðóþùåé

ñèñòåìå äëÿ v âòîðîå (íåîñöèëëÿöèîííîå) óðàâíåíèå íå ñîäåðæèò v0 :

∆v0(t) = (a12(t)/u1
0(t + 1))v1(t), v1(t + 1) =

u1
0(t)

u1
0(t + 1)

detA(t) v1(t).

5. Åñëè v0(t) = x1(t)/u1
0(t) èìååò äâà êâàçèíóëÿ íà gM , òî ïî òåîðåìå

Ðîëëÿ [1] v1(t) òàêæå èìååò êâàçèíóëü íà gM . Ïðîòèâîðå÷èå.
Ç à ì å ÷ à í è å. Çàïèñûâàÿ ñêàëÿðíîå óðàâíåíèå

y(t + 2)− p1(t)y(t + 1)− p0(t)y(t) = 0, t ∈ gM−2 (3)

êàê ñèñòåìó (1) ñ x(t) = col(y(t), y(t + 1)) è A(t) =
(

0 1
p0(t) p1(t)

)
, ïî-

ëó÷àåì ÷àñòíûé ñëó÷àé êðèòåðèÿ íåîñöèëëÿöèîííîñòè äëÿ óðàâíåíèÿ (3),
ïðèâåäåííûé â [2].
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About disconjugate solutions of the di�erence system

The variant of generalizing the concept of disconjugate solutions of scalar di�erence
equations is shown by the example of the system of the second order . The disconjugacy
criterion based on test functions is given.
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