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Ïðèâîäÿòñÿ äîñòàòî÷íûå óñëîâèÿ ñóùåñòâîâàíèÿ ïîëîæèòåëüíûõ ðåøåíèé äëÿ
íåêîòîðûõ êëàññîâ äèôôåðåíöèàëüíûõ óðàâíåíèé ñ çàïàçäûâàþùèì àðãóìåí-
òîì. Óñëîâèÿ ïîëó÷åíû íà îñíîâå ðåäóêöèè çàäà÷è Êîøè äëÿ äàííîãî äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ ê óðàâíåíèþ ñ ìîíîòîííûì îïåðàòîðîì.

Êëþ÷åâûå ñëîâà: äèôôåðåíöèàëüíîå óðàâíåíèå ñ çàïàçäûâàþùèì àðãóìåíòîì,
ìîíîòîííûé îïåðàòîð, ïîëîæèòåëüíîå ðåøåíèå.

Òåîðåìû î äèôôåðåíöèàëüíîì è èíòåãðàëüíîì íåðàâåíñòâàõ èãðàþò
âàæíóþ ðîëü ïðè ïîñòðîåíèè îöåíîê ðåøåíèé óðàâíåíèé [1, 2]. Óòâåðæäå-
íèÿ î íåðàâåíñòâàõ äîêàçûâàþòñÿ íà îñíîâå ðåäóêöèè èñõîäíîãî óðàâíåíèÿ
ê ýêâèâàëåíòíîìó â îïðåäåëåííîì ñìûñëå óðàâíåíèþ x = Ax ñ ìîíîòîí-
íûì îïåðàòîðîì A. Ðåäóêöèÿ ê óðàâíåíèþ x = Ax ïðîâîäèòñÿ ïî ñõåìàì,
ïðåäëîæåííûì Í.Â. Àçáåëåâûì.

Îáîçíà÷èì Lp[0, b], 1 6 p < ∞ � áàíàõîâî ïðîñòðàíñòâî ôóíêöèé
z : [0, b] → R1, ñóììèðóåìûõ íà [0, b] ñî ñòåïåíüþ p; L∞[0, b] � áàíàõî-
âî ïðîñòðàíñòâî ôóíêöèé z : [0, b] → R1, èçìåðèìûõ è îãðàíè÷åííûõ â
ñóùåñòâåííîì. Ðàññìîòðèì çàäà÷ó Êîøè

(Lx)(t) ≡ ẍ(t)−
m1∑

i=1

bi(t)ẍgi(t) = f(t, xh1(t), . . . , xhm2
(t)), t ∈ [0, b], (1)

x(0) = α, ẋ(0) = β, α, β ∈ R+, (2)

ãäå

yr(t) =

{
y[r(t)], åñëè r(t) ∈ [0, b],
0, åñëè r(t) /∈ [0, b]

â ïðåäïîëîæåíèÿõ: ôóíêöèÿ f : [0, b]×Rm2 → R1 óäîâëåòâîðÿåò óñëîâèÿì
Êàðàòåîäîðè; ôóíêöèè bi : [0, b] → R1 èçìåðèìû è îãðàíè÷åíû â ñóùå-
ñòâåííîì; ôóíêöèè gi, hj : [0, b] → R1 èçìåðèìû, gi(t) 6 t, hj(t) 6 t
ïî÷òè âñþäó íà [0, b], i = 1, . . . , m1, j = 1, . . . , m2.

1Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (ãðàíò � 06-01-00744-à).
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Áóäåì ïðåäïîëàãàòü, ÷òî îïåðàòîð ñóïåðïîçèöèè S, îïðåäåëÿåìûé ðà-
âåíñòâîì

(Sy)(t) =
m1∑

i=1

bi(t)(Sgiy)(t),

äåéñòâóåò â ïðîñòðàíñòâàõ Lp[0, b] è ñïåêòðàëüíûé ðàäèóñ îïåðàòîðà S
ìåíüøå åäèíèöû [2].

Òåîðåìà 1. Ïóñòü âûïîëíåíû óñëîâèÿ: f(t, 0, . . . , 0) = 0, t ∈ [0, b];
ôóíêöèÿ f(t, u1, . . . , um2) ÿâëÿåòñÿ íåâîçðàñòàþùåé ïî àðãóìåíòàì uj ,
j = 1, . . . , m2; ïðè âñåõ t ∈ [0, b] ñïðàâåäëèâî íåðàâåíñòâî

α + βt +
∫ b

0
(b− s)f (s, α + βh1(s), . . . , α + βhm2(s)) ds > 0.

Òîãäà ñóùåñòâóåò ðåøåíèå x çàäà÷è (1), (2), óäîâëåòâîðÿþùåå íåðàâåí-
ñòâàì 0 6 x 6 α + βt.
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A. S. Larionov
Positive solutions of functional di�erential equations

The su�cient conditions for existence of positive solutions are presented for some
class of differential equations with deviating argument. These conditions have been
obtained on the basis of reduction of Cauchy problem for the given differential
equation to the equation with a monotone operator.
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