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Â ïîëóïðîñòðàíñòâå Π = (0,+∞)×Rn ðàññìîòðèì çàäà÷ó Êîøè äëÿ íåëèíåéíîãî
ïàðàáîëè÷åñêîãî óðàâíåíèÿ

ut + divxϕ(u) = ∆xg(u) (1)

ñ íà÷àëüíûì óñëîâèåì
u(0, x) = u0(x) ∈ L∞(Rn). (2)

Âåêòîð ïîòîêà ϕ(u) = (ϕ1(u), . . . , ϕn(u)) ∈ C(R,Rn) è íåóáûâàþùàÿ ôóíêöèÿ äèôôó-
çèè g(u) ∈ C(R) ïðåäïîëàãàþòñÿ ëèøü íåïðåðûâíûìè. Òàê êàê ôóíêöèÿ g(u) ìîæåò
áûòü ïîñòîÿííîé íà íåòðèâèàëüíûõ èíòåðâàëàõ, óðàâíåíèå (1) ÿâëÿåòñÿ âûðîæäàþ-
ùèìñÿ. Â ÷àñòíîñòè, ïðè g(u) = const îíî ïðåâðàùàåòñÿ â çàêîí ñîõðàíåíèÿ ïåðâîãî
ïîðÿäêà

ut + divxϕ(u) = 0. (3)

Ïîíÿòèå ýíòðîïèéíîãî ðåøåíèÿ çàäà÷è (3), (2) â ñìûñëå Êðóæêîâà [1] áûëî ðàñïðî-
ñòðàíåíî íà ñëó÷àé óðàâíåíèé (1) â ðàáîòå Êàðèëüî [2].
Îïðåäåëåíèå. Ôóíêöèÿ u = u(t, x) ∈ L∞(Π) íàçûâàåòñÿ ýíòðîïèéíûì ðåøåíèåì

(êîðîòêî � ý.ð.) çàäà÷è (1), (2), åñëè âûïîëíÿþòñÿ ñëåäóþùèå óñëîâèÿ:
1) îáîáùåííûé ãðàäèåíò ∇xg(u) ∈ L2

loc(Π,Rn);
2) äëÿ âñåõ k ∈ R

|u− k|t + divx[sgn(u− k)(ϕ(u)− ϕ(k))]−∆|g(u)− g(k)| 6 0

â ñìûñëå ðàñïðåäåëåíèé íà Π;
3) ess lim

t→0
u(t, x) = u0(x) â L1

loc(Rn).

Èçâåñòíî, ÷òî ý.ð. çàäà÷è (1), (2) âñåãäà ñóùåñòâóåò, íî â ìíîãîìåðíîì ñëó÷àå n >
> 1 ìîæåò áûòü íå åäèíñòâåííûì (ñì. [3]), ÷òî ñâÿçàíî ñ íåäîñòàòî÷íîé ðåãóëÿðíîñòüþ
âåêòîðà ïîòîêà ϕ(u) è ôóíêöèè äèôôóçèè g(u).

Ïðåäïîëîæèì òåïåðü, ÷òî íà÷àëüíàÿ ôóíêöèÿ ÿâëÿåòñÿ ïåðèîäè÷åñêîé (ñ íåêîòî-
ðîé ðåøåòêîé ïåðèîäîâ). Îêàçàëîñü, ÷òî åäèíñòâåííîñòü ý.ð. çàäà÷è (1), (2) âûïîëíåíà
áåçóñëîâíî. Ýòî âûòåêàåò èç áîëåå îáùåãî ïðèíöèïà ñðàâíåíèÿ, êîòîðûé ñîäåðæèò
Òåîðåìà. Ïðåäïîëîæèì, ÷òî u01(x), u02(x) ∈ L∞(Rn), u01(x) 6 u02(x) è ïóñòü

u1 = u1(t, x), u2 = u2(t, x) � ý.ð. çàäà÷è (1), (2) ñ íà÷àëüíûìè äàííûìè u01(x), u02(x),
ñîîòâåòñòâåííî. Äîïóñòèì, ÷òî ïî êðàéíåé ìåðå îäíà èç íà÷àëüíûõ ôóíêöèé �
ïåðèîäè÷åñêàÿ. Òîãäà u1(t, x) 6 u2(t, x) (ï.â. íà Π).
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Â ãèïåðáîëè÷åñêîì ñëó÷àå (3) ýòîò ðåçóëüòàò ïîëó÷åí ðàíåå â [4].
Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå Ìèíèñòåðñòâà îáðàçîâàíèÿ è íàóêè

Ðîññèéñêîé Ôåäåðàöèè (ïðîåêò 1.445.2016/1.4) è Ðîññèéñêîãî ôîíäà ôóíäàìåíòàëü-
íûõ èññëåäîâàíèé (ïðîåêò 18-01-00258-a).
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