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Ðàññìàòðèâàåòñÿ íåàâòîíîìíîå ãèïåðáîëè÷åñêîå óðàâíåíèå

∂2
t u+ γ∂tu = ∆u− f(u)− ϕ(u, t, ε)− g(x), u|x∈∂Ω = 0, x ∈ Ω, t > 0, (1)

ãäå γ > 0, ε � ìàëûé ïàðàìåòð, |ε| 6 ε0, ε0 > 0, Ω � îãðàíè÷åííàÿ îáëàñòü â R3 ñ
ãëàäêîé ãðàíèöåé ∂Ω, f(u) ∈ C1(R), ϕ(u, t, ε) � êëàññà C1 ïî u è ε è íåïðåðûâíà
ïî t, g(x) ∈ L2(Ω). Ïðåäïîëàãàåòñÿ, ÷òî

ϕ(u, t, 0) = 0, (2)

(f(u) + ϕ(u, t, ε))u > −C, f ′(u) + ϕ′u(u, t, ε) > −C,
|f ′(u)|+ |ϕ′u(u, t, ε)| 6 C

(
1 + |u|2

)
, |ϕ′ε(u, t, ε)| 6 C

(
1 + |u|3

)
,

F (u) =

u∫
0

f(s) ds > −C

äëÿ âñåõ u ∈ R, t > 0, ε ∈ [−ε0, ε0].
Óðàâíåíèå (1) ðàññìàòðèâàåòñÿ ïðè íà÷àëüíûõ óñëîâèÿõ

u|t=0 = u0, ∂tu|t=0 = p0, (3)

ãäå u0 ∈ H1
0 (Ω), p0 ∈ L2(Ω).

Ïóñòü E = H0
1(Ω) × L2(Ω). Ïðè ëþáîì ε, |ε| 6 ε0, çàäà÷à (1), (3) èìååò, è ïðè-

òîì åäèíñòâåííîå, ðåøåíèå u(t, ε), äëÿ êîòîðîãî (u(t, ε), ∂tu(t, ε)) ∈ C([0,+∞);E)
(ñì. [1, 2]).

Â ñèëó óñëîâèÿ (2) óðàâíåíèå (1) àâòîíîìíî ïðè ε = 0. Â ýòîì ñëó÷àå îíî ïîðîæäà-
åò â ïðîñòðàíñòâå E ïîëóãðóïïó îïåðàòîðîâ {St, t > 0} : St(u0, p0) = (u(t, 0), ∂tu(t, 0)).

Ïóñòü w = (z, 0) ∈ E � ñòàöèîíàðíàÿ òî÷êà ïîëóãðóïïû {St}. Îáîçíà÷èì ÷å-
ðåç MH(w) ñîâîêóïíîñòü âñåõ òî÷åê (u, p) ∈ E, ÷åðåç êîòîðûå ïðîõîäÿò òðàåêòîðèè
St(u0, p0), ïðîäîëæàåìûå äëÿ âñåõ t 6 0 è óäîâëåòâîðÿþùèå óñëîâèþ St(u0, p0)→ w
â E ïðè t→ −∞. ⋂óÁóäåì ïðåäïîëàãàòü, ÷òî ô íêöèÿ g(x) ÿâëÿåòñÿ ðåãóëÿðíûì çíà÷åíèåì îïåðàòîðà
Aυ ≡ ∆υ − f(υ), υ ∈ H0

1(Ω) H2(Ω). Â ýòîì ñëó÷àå ïîëóãðóïïà {St} èìååò êîíå÷-
íîå ìíîæåñòâî ñòàöèîíàðíûõ òî÷åê {w1, . . . , wN} è, êðîìå òîãî, ìíîæåñòâà MH(wi)
ÿâëÿþòñÿ ãëàäêèìè êîíå÷íîìåðíûìè ìíîãîîáðàçèÿìè (ñì. [2]).
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Ïóñòü B � îãðàíè÷åííîå â E ìíîæåñòâî, Vε(B) � ñîâîêóïíîñòü âñåõ ôàçîâûõ òðà-
åêòîðèé (u(t, ε), ∂tu(t, ε)) óðàâíåíèÿ (1), âûõîäÿùèõ â ìîìåíò âðåìåíè t = 0 èç òî÷åê
ìíîæåñòâà B. Ïîä ñåìåéñòâîì ñîñòàâíûõ ïðåäåëüíûõ òðàåêòîðèé, ñîîòâåòñòâó-
þùèõ Vε(B), áóäåì ïîíèìàòü ñîâîêóïíîñòü êóñî÷íî-íåïðåðûâíûõ ïî t òðàåêòîðèé
(ũ(t), ∂tũ(t)) ïîëóãðóïïû {St}, òàêèõ, ÷òî: 1) ÷èñëî òî÷åê ðàçðûâà (ũ(t), ∂tũ(t)) êî-
íå÷íî; 2) (ũ(t), ∂tũ(t)) = St(u0, p0) ïðè 0 6 t < t1 äëÿ íåêîòîðûõ (u0, p0) ∈ B è
t1 > 0; 3) ïðè t > t1 (ũ(t), ∂tũ(t)) ñîñòîèò èç êîíå÷íîãî ÷èñëà íåïðåðûâíûõ êóñêîâ
òðàåêòîðèé ïîëóãðóïïû {St}, ëåæàùèõ íà êîíå÷íîìåðíûõ ìíîãîîáðàçèÿõ MH(wi).

Äîêàçàíà ñëåäóþùàÿ òåîðåìà î ñòàáèëèçàöèè ãëàâíîãî ÷ëåíà àñèìïòîòèêè òðàåê-
òîðèé óðàâíåíèÿ (1).
Òåîðåìà. Äëÿ ëþáîãî îãðàíè÷åííîãî â E ìíîæåñòâà B íàéäóòñÿ òàêèå ìàëûå

ε1 > 0 è q > 0 è äîñòàòî÷íî áîëüøîå ÷èñëî C0, ÷òî ïðè |ε| 6 ε1 äëÿ ëþáîé òðà-
åêòîðèè (u(·, ε), ∂tu(·, ε)) ∈ Vε(B) ñóùåñòâóåò ñîñòàâíàÿ ïðåäåëüíàÿ òðàåêòîðèÿ
(ũ(t), ∂tũ(t)), òàêàÿ, ÷òî (ũ(0), ∂tũ(0)) = (u(0, ε), ∂tu(0, ε)) è

sup
t>0
‖(u(t, ε), ∂tu(t, ε))− (ũ(t), ∂tũ(t))‖E 6 C0|ε|q.
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