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Äëÿ ëèíåéíîé ñèñòåìû ñ çàïàçäûâàíèåì ðàññìàòðèâàåòñÿ çàäà÷à ïðîäîëæåíèÿ
ðåøåíèÿ â ñòîðîíó óáûâàíèÿ âðåìåíè.

Êëþ÷åâûå ñëîâà: ëèíåéíûå ñèñòåìû ñ çàïàçäûâàíèåì, íåêîððåêòíûå çàäà÷è,
àñèìïòîòè÷åñêèå ìåòîäû.

Çàäà÷à ïðîäîëæåíèÿ ðåøåíèé äèôôåðåíöèàëüíûõ óðàâíåíèé ñ çàïàç-
äûâàíèåì íà îòðèöàòåëüíóþ ïîëóîñü ÿâëÿåòñÿ íåêîððåêòíîé. Äëÿ å¼ ðåøå-
íèÿ èñïîëüçóåòñÿ ìåòîä ðåãóëÿðèçàöèè À.Í. Òèõîíîâà [1], ïîçâîëÿþùèé
ñâåñòè ðàññìàòðèâàåìóþ çàäà÷ó ê íàõîæäåíèþ êîìïîíåíò x ðåøåíèé ñëå-
äóþùåé ñèñòåìû äèôôåðåíöèàëüíûõ óðàâíåíèé:

x′′ = P−1(ϑ)
(
Q(ϑ)x− P ′(ϑ)x′

)
+ α−1P−1(ϑ)

(
ψ − z(ϑ)

)
,

ψ′ =
(
B−1(ϑ)

(
B′(ϑ)−A(ϑ)B(ϑ)

))>
ψ −B>(ϑ)χ,

χ′ = A(ϑ)χ + B(ϑ)x,

(1)

ñ êðàåâûìè óñëîâèÿìè

x′(−r) = 0,
ψ(−r) + αB>(0)

(
Gx(0) + P (0)x′(0)

)
= z(−r),

ψ(0) = B>(0)χ(0), x(0) = χ(−r).
(2)

Çäåñü ôóíêöèÿ z ÿâëÿåòñÿ ðåøåíèåì çàäà÷è Êîøè äëÿ ñèñòåìû îáûêíî-
âåííûõ äèôôåðåíöèàëüíûõ óðàâíåíèé

z′ =
(
B−1(ϑ)

(
B′(ϑ)−A(ϑ)B(ϑ)

))>
z −B>(ϑ)ϕ(ϑ),

z(0) = B>(0)ϕ(0),

1Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (ãðàíò 06�01�00399), Ïðî-
ãðàììû ïîääåðæêè ôóíäàìåíòàëüíûõ èññëåäîâàíèé Ïðåçèäèóìà ÐÀÍ �13 ¾Ìàòåìà-
òè÷åñêèå ìåòîäû â íåëèíåéíîé äèíàìèêå¿ è Ïðîãðàììû ïîääåðæêè âåäóùèõ íàó÷íûõ
øêîë Ðîññèè.
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G, P (s), Q(s), s ∈ [−r, 0]� ñèììåòðè÷íûå ïîëîæèòåëüíî îïðåäåë¼ííûå
ìàòðèöû; A, Q� íåïðåðûâíûå, à B è P � íåïðåðûâíî äèôôåðåíöèðó-
åìûå ìàòðè÷íîçíà÷íûå ôóíêöèè íà [−r, 0]; detB(ϑ) 6= 0 ïðè ϑ ∈ [−r, 0];
ϕ ∈ C = C([−r, 0],Rn), α� ìàëûé ïîëîæèòåëüíûé ïàðàìåòð.

Òåîðåìà 1. Ïóñòü ϕ ∈ C2 = C2([−r, 0],Rn); A� íåïðåðûâíî äèôôå-
ðåíöèðóåìàÿ, B, P è Q� äâàæäû íåïðåðûâíî äèôôåðåíöèðóåìûå ìà-
òðè÷íîçíà÷íûå ôóíêöèè íà [−r, 0]; detB(ϑ) 6= 0 è ñîáñòâåííûå ÷èñëà
ìàòðèöû P−1(ϑ)B>(ϑ)B(ϑ) ïðîñòûå íà [−r, 0]. Òîãäà êîìïîíåíòà x ðå-
øåíèÿ êðàåâîé çàäà÷è (1), (2) îïðåäåëÿåòñÿ àñèìïòîòè÷åñêîé ôîðìóëîé

x(ϑ, α1/4) = S(ϑ, α)∆(ϕ) + B−1(ϑ)
(
ϕ′(ϑ)−A(ϑ)ϕ(ϑ)

)
+ O(α1/4;ϑ, ϕ),

ãäå S(·, α)� îãðàíè÷åííàÿ ìàòðè÷íîçíà÷íàÿ ôóíêöèÿ ïðè ìàëûõ çíà÷å-
íèÿõ ïàðàìåòðà ðåãóëÿðèçàöèè α,

∆(ϕ) = B−1(0)
(
A(0)ϕ(0)− ϕ′(0)

)
+ ϕ(−r)−B−1(0)

(
ϕ′(0)−A(0)ϕ(0)

)
,

O(α1/4; ·, ϕ)� çíà÷åíèÿ íåïðåðûâíûõ îòîáðàæåíèé : C2 → C .
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P.G. Surkov
Use of asymptotic methods for continuation of solutions of di�erential
equations with delay to the negative semi-axis

The paper presents the problem of continuation of solutions of linear systems with
delay in inverse time.
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