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ÌÍÎÃÎÌÅÐÍÛÅ ÍÅÀÂÒÎÍÎÌÍÛÅ ÄÈÔÔÅÐÅÍÖÈÀËÜÍÛÅ
ÓÐÀÂÍÅÍÈß Ñ ÎÁÎÁÙÅÍÍÛÌÈ ÊÎÝÔÔÈÖÈÅÍÒÀÌÈ

À.È. Æóê

Ðàññìîòðèì ñëåäóþùóþ çàäà÷ó Êîøè íà îòðåçêå T = [0, a] ⊂ R :

ẋi(t) =

q∑
j=1

f ij(t, x(t))L̇j(t), i = 1, p, (1)

ñ íà÷àëüíûì óñëîâèåì x(0) = x0, ãäå f ij, i = 1, p, j = 1, q � íåêîòîðûå ôóíêöèè,
x(t) = [x1(t), x2(t), . . . , xp(t)], à Li(t), i = 1, q, � ôóíêöèè îãðàíè÷åííîé âàðèàöèè íà
îòðåçêå T. Áåç îãðàíè÷åíèÿ îáùíîñòè áóäåì ñ÷èòàòü, ÷òî ôóíêöèè Li(t), i = 1, q,
íåïðåðûâíû ñïðàâà, Li(0) = Li(0−) = 0 è Li(a−) = Li(a), i = 1, q.

Çàäà÷å (1) ïîñòàâèì â ñîîòâåòñòâèå ñëåäóþùóþ êîíå÷íî-ðàçíîñòíóþ çàäà÷ó ñ îñ-
ðåäíåíèåì

xin(t+ hn)− xin(t) =

q∑
j=1

f ijn (t, xn(t))[Ljn(t+ hn)− Ljn(t)], i = 1, p, (2)

ñ íà÷àëüíûì óñëîâèåì xn(t)|[0,hn) =xn0(t). Çäåñü Ljn(t)=(Lj ∗ρjn)(t)=
∫ 1/γj(n)

0
Lj(t+ s)×

× ρjn(s) ds, ãäå ρjn(t) = γj(n)ρj(γj(n)t), äëÿ j = 1, b γj(n)hn → ∞, à äëÿ j = b+ 1, q

γj(n)hn → 0, ρj > 0, supp ρj ⊆ [0, 1],
∫ 1

0
ρj(s) ds = 1, à fn = f ∗ρ̃n, ρ̃n(x0, x1, . . . , xp) =

= npρ̃(nx0, nx1, . . . , nxp), ρ̃ ∈ C∞(Rp+1), ρ̃ > 0,
∫

[0;1]p+1 ρ̃(x0, x1, . . . , xp) dx0 dx1. . . dxp =

= 1, supp ρ̃ ⊂ [0; 1]p+1.
Äëÿ îïèñàíèÿ ïðåäåëüíîãî ïîâåäåíèÿ ðåøåíèÿ çàäà÷è (2) ðàññìîòðèì ñèñòåìó

xi(t) = xi0 +

q∑
j=1

t∫
0

f ij(s, x(s)) dLjc(s) +
∑
µr6t

Si(µr, x(µ−r ),∆L(µr)), i = 1, p, (3)

r r

ãäå Ljc(t) � íåïðåðûâíàÿ, à Ljd(t) � ðàçðûâíàÿ ñîñòàâëÿþùàÿ ôóíêöèè Lj(t), µjr,
r = 1, 2, . . . , � òî÷êè ðàçðûâà ôóíêöèè Lj(t), ∆Lj(µr) = Ljd(µ+)−Ljd(µ−) � âåëè÷èíà
ñêà÷êà, Si(µ, x, u) = ϕi(1, µ, x, u)−ϕi(0, µ, x, u), à ϕi(t, µ, x, u) íàõîäèòñÿ èç óðàâíåíèÿ

ϕi(t, µ, x, u)=xi +
∑b
j=1

uj
∫t
0

f ij(µ, ϕ(s−, µ, x, u)) dH(s− 1) +

q∑
j=b+1

uj
∫t
0

f ij(µ, ϕ(s, µ, x, u)) ds,

â êîòîðîì i = 1, p, j = 1, q.
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Òåîðåìà. Ïóñòü f ij, i = 1, p, j = 1, q, óäîâëåòâîðÿþò óñëîâèþ Ëèïøèöà è
îãðàíè÷åíû. Lj(t) j = 1, b � íåïðåðûâíûå ñïðàâà ôóíêöèè îãðàíè÷åííîé âàðèàöèè.
Òîãäà ïðè n → ∞, hn → 0, γj(n) → ∞ òàê, ÷òî äëÿ j = 1, b γj(n)hn → ∞, è
äëÿ j = b+ 1, q γj(n)hn → 0, ðåøåíèå xn(t) çàäà÷è Êîøè (2) ñõîäèòñÿ ê ðåøåíèþ
ñèñòåìû óðàâíåíèé (3) â Lp(T ), åñëè

∫
|xn0(τt)− x0|p dt→ 0.

Àíàëîãè÷íàÿ òåîðåìà â ïðîñòðàíñòâå L1(T ) áûëà ïîëó÷åíà â [1].
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