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Ðàññìàòðèâàåòñÿ ëèíåéíàÿ ñòàöèîíàðíàÿ ñèñòåìà ôóíêöèîíàëüíî-ðàçíîñòíûõ
óðàâíåíèé. Â êà÷åñòâå àïïðîêñèìèðóþùèõ êîíå÷íîìåðíûõ îïåðàòîðîâ ðàññìàò-
ðèâàþòñÿ îòðåçêè ïðåäñòàâëåíèÿ Øìèäòà. Ïðåäëàãàåòñÿ êîíñòðóêòèâíàÿ ïðîöå-
äóðà ïîñòðîåíèÿ ïðèáëèæåííûõ õàðàêòåðèñòè÷åñêèõ îïðåäåëèòåëåé.

Êëþ÷åâûå ñëîâà: ëèíåéíûå ñèñòåìû ôóíêöèîíàëüíî-ðàçíîñòíûõ óðàâíåíèé, õà-
ðàêòåðèñòè÷åñêèå îïðåäåëèòåëè, êîíå÷íîìåðíûå àïïðîêñèìàöèè.

Ðàññìàòðèâàåòñÿ ëèíåéíàÿ ñòàöèîíàðíàÿ ñèñòåìà ôóíêöèîíàëüíî-ðàç-
íîñòíûõ óðàâíåíèé

x (t) =
∫ 0

−r
dη(ϑ)x(t + ϑ), t ∈ R+ = (0, +∞), (1)

ãäå x : [−r,+∞) → Rn, ìàòðè÷íàÿ ôóíêöèÿ η èìååò îãðàíè÷åííóþ âàðè-
àöèþ íà [−r, 0] , η (0) = η (−0) = 0.

Â ôóíêöèîíàëüíîì ïðîñòðàíñòâå ñîñòîÿíèé

C̃ = C̃ ([−r, 0] ,Rn) =
{

x : x ∈ C ([−r, 0] ,Rn) , x(0) =
∫ 0

−r
dη (ϑ) x (ϑ)

}

ñèñòåìà (1) ïîðîæäàåò ñèëüíî íåïðåðûâíóþ ïîëóãðóïïó ñ èíôèíèòåçè-
ìàëüíûì îïåðàòîðîì A [1]. Ïóñòü λ0 � ðåãóëÿðíîå çíà÷åíèå ïîñëåäíåãî
îïåðàòîðà, à R0 = R(λ0, A) � çíà÷åíèå åãî ðåçîëüâåíòû. Îïåðàòîð R0

äîïóñêàåò íåïðåðûâíîå ðàñøèðåíèå íà ïðîñòðàíñòâî L2 ([−r, 0] ,Cn) è ÿâ-
ëÿåòñÿ âïîëíå íåïðåðûâíûì.

Îïåðàòîð R0 àïïðîêñèìèðóåì, îí äîïóñêàåò ïðåäñòàâëåíèå Øìèäòà

R0 =
+∞∑

k=1

sk (·, ϕk) ψk,

ãäå ϕk, k > 1 � îðòîíîðìèðîâàííàÿ ñèñòåìà ñîáñòâåííûõ ýëåìåíòîâ îïå-
ðàòîðà H, sk, k > 1 � ñèíãóëÿðíûå ÷èñëà îïåðàòîðà R0, R0 = UH �
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ïîëÿðíîå ïðåäñòàâëåíèå îïåðàòîðà R0 ñ ýðìèòîâûì îïåðàòîðîì H è óíè-
òàðíûì îïåðàòîðîì U, ψk = Uϕk, k > 1 [2, ãë. 2].

Îïåðàòîð R0 ÿâëÿåòñÿ îïåðàòîðîì Ãèëüáåðòà�Øìèäòà. Ïîñòðîåíèå
õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ íà îñíîâå õàðàêòåðèñòè÷åñêèõ îïðåäå-
ëèòåëåé òðåáóåò ðåãóëÿðèçàöèè. Ðåãóëÿðèçîâàííûé õàðàêòåðèñòè÷åñêèé
îïðåäåëèòåëü D̂ îïåðàòîðà R0 îïðåäåëÿåòñÿ ôîðìóëàìè

D̃(z) =
+∞∏

j=1

((
1− z

λ0 − λj

)
exp

(
z/ (λ0 − λj)

))
, D̂ (λ) = D̃(λ0 − λ),

ãäå z, λ ∈ C, λj , j = 1, +∞ � ñîáñòâåííûå ÷èñëà îïåðàòîðà A. Ïðèáëè-
æåííûå õàðàêòåðèñòè÷åñêèå îïðåäåëèòåëè îïðåäåëÿþòñÿ ôîðìóëàìè

D̃N (z) = det ‖δjk − z (ψj , ϕk) ‖N
1 exp

(
z

N∑

j=1

(ψj , ϕj)

)
,

D̂N (λ) = D̃N (λ0 − λ), z, λ ∈ C.

Òåîðåìà 1. Äëÿ ïðîèçâîëüíîãî ε > 0 íàéäåòñÿ íàòóðàëüíîå ÷èñëî N

òàêîå, ÷òî
∣∣∣D̂ (λ)− D̂N (λ)

∣∣∣ < ε, λ ∈ Ω, ãäå Ω � çàìêíóòîå îãðàíè÷åí-
íîå ìíîæåñòâî â C.
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E.V. Kukushkina
Characteristic determinants for autonomous systems of functional-
di�erence equations

The linear stationary system of functional-di�erence equations is considered.
We consider segments of representation of Schmidt as approximating �nite-
dimensional operators. The constructive procedure of construction of the approximate
characteristic determinants is o�ered.
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