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ÍÀ×ÀËÜÍÎ-ÊÐÀÅÂÎÉ ÇÀÄÀ×È ÄËß ÍÅËÈÍÅÉÍÎÃÎ
ÍÅËÎÊÀËÜÍÎÃÎ ÏÀÐÀÁÎËÈ×ÅÑÊÎÃÎ ÓÐÀÂÍÅÍÈß

À.Ë. Ãëàäêîâ, Ò.Â. Êàâèòîâà

Ðàññìàòðèâàåòñÿ íà÷àëüíî-êðàåâàÿ çàäà÷à äëÿ íåëèíåéíîãî ïàðàáîëè÷åñêîãî óðàâ-
íåíèÿ

ut = ∆u+ a(x, t)ur
∫
Ω

up(y, t) dy − b(x, t)uq, x ∈ Ω, t > 0,

u(x, t) =

∫
Ω

k(x, y, t)ul(y, t) dy, x ∈ ∂Ω, t > 0,

u(x, 0) = u0(x), x ∈ Ω, (1)

ãäå r, p, l � ïîëîæèòåëüíûå ïîñòîÿííûå, q > 1, Ω � îãðàíè÷åííàÿ îáëàñòü â ïðî-
ñòðàíñòâå Rn (n > 1) ñ ãëàäêîé ãðàíèöåé ∂Ω.

Îòíîñèòåëüíî äàííûõ çàäà÷è (1) ñäåëàíû ñëåäóþùèå ïðåäïîëîæåíèÿ:

a(x, t), b(x, t) ∈ Clo
α

c(Ω× [0,+∞)), 0 < α < 1, a(x, t) > 0, b(x, t) > 0;

k(x, y, t) ∈ C(∂Ω× Ω× [0,+∞)), k(x, y, t) > 0;

u0(x) ∈ C(Ω), u0(x) > 0, x ∈ Ω, u0(x) =

∫
k(x, y, 0)ul0(y) dy, x ∈ ∂Ω.

Ω

Îáîçíà÷èì ÷åðåç λ1 � ïåðâîå ñîáñòâåííîå çíà÷åíèå çàäà÷è

∆ϕ(x) + λϕ(x) = 0, x ∈ Ω, ϕ(x) = 0, x ∈ ∂Ω.

Ïðåäïîëîæèì, ÷òî∫
Ω

k(x, y, t) dy 6 A exp (σt), x ∈ ∂Ω, t > 0, A > 0, σ < λ1(l − 1) (2)

è
b(x, t) > Ba(x, t) exp (−ωt), x ∈ Ω, t > 0, B > 0, ω < λ1(r + p− q) (3)

èëè
b(x, t) 6 ε(t) exp[λ1(q − 1)t], x ∈ Ω, t > 0, (4)

ãäå

ε(t) ∈ C([0,∞)), ε(t) > 0,

∫∞
0

ε(t) dt <∞, (5)

k(x, y, t) > D exp [λ1(l − 1)t], x ∈ ∂Ω, y ∈ Ω, D > 0 (6)

äëÿ äîñòàòî÷íî áîëüøèõ çíà÷åíèé t.
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Òåîðåìà 1. Åñëè l > 1, 1 < q < r+p è âûïîëíåíû óñëîâèÿ (2), (3), òî ñóùåñòâó-
þò ãëîáàëüíûå ðåøåíèÿ çàäà÷è (1) ïðè äîñòàòî÷íî ìàëûõ íà÷àëüíûõ äàííûõ. Åñëè
l > q > 1 è âûïîëíåíû óñëîâèÿ (4)�(6), ãäå lim

t→∞
ε(t) = 0, òî ëþáîå íåòðèâèàëüíîå

ðåøåíèå çàäà÷è (1) îáðàùàåòñÿ â òå÷åíèå êîíå÷íîãî âðåìåíè â áåñêîíå÷íîñòü.
Ïóñòü

a(t) = inf
Ω
a(x, t), b(t) = sup

Ω
b(x, t).

Ïðåäïîëîæèì, ÷òî
a(t) = γ(t) exp[λ1(r + p− q)t]b(t), (7)

∞∫
0

a(t) exp[−λ1(r + p− 1)t] dt =∞, (8)

ãäå lim
t→∞

γ(t) =∞.
Òåîðåìà 2. Ïóñòü max(r, p) > q > 1 è âûïîëíåíû óñëîâèÿ (4), (5), (7), (8). Òîãäà

ëþáîå íåòðèâèàëüíîå ðåøåíèå çàäà÷è (1) îáðàùàåòñÿ â òå÷åíèå êîíå÷íîãî âðåìåíè
â áåñêîíå÷íîñòü.


