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Ô. Å. Ëîìîâöåâ (Ìèíñê, Áåëàðóñü)

Ðàññìàòðèâàåòñÿ çàäà÷à íàõîæäåíèÿ êëàññè÷åñêèõ ðåøåíèé è êðèòåðèÿ êîððåêòíîñòè
ñìåøàííîé çàäà÷è

utt(x, t) + (a1 − a2)utx(x, t)− a1a2uxx(x, t) = f(x, t), a1 > 0, a2 > 0, {x, t} ∈ G, (1)

u|t=0 = ϕ (x), ut|t=0 = ψ (x), x ∈ [0, d], (2)

u|x=0 = µ1(t), u|x=d = µ2(t), t ∈ [0,∞[. (3)

Ïóñòü Ck(Ω) � ìíîæåñòâî k ðàç íåïðåðûâíî äèôôåðåíöèðóåìûõ ôóíêöèé íà ìíîæåñòâå
Ω, C(Ω) � ìíîæåñòâî íåïðåðûâíûõ ôóíêöèé íà Ω ⊂ R2. Äëÿ êëàññè÷åñêèõ ðåøåíèé u ∈
C2(G), G = [0, d] × [0,∞[, èç óðàâíåíèÿ (1) è óñëîâèé (2), (3) âûòåêàþò ñîîòâåòñòâåííî
íåîáõîäèìûå òðåáîâàíèÿ ãëàäêîñòè è ñîãëàñîâàíèÿ

f ∈ C(G), ϕ ∈ C2[0, d], ψ ∈ C1[0, d], µk ∈ C2[0,∞[, d̂k = (k − 1)d, (4)

ϕ(d̂k) = µk(0), ψ(d̂k) = µ′k(0), f(d̂k, 0) + (a2 − a1)ψ′(d̂k) + a1a2ϕ
′′(d̂k) = µ′′k(0), k = 1, 2. (5)

Ìíîæåñòâî G ðàçáèâàåòñÿ íà ïðÿìîóãîëüíèêè Gn = [0, d]×[dn, dn+1], dn = (n−1)d/(a1+a2),
è õàðàêòåðèñòèêàìè óðàâíåíèÿ (1) íà òðåóãîëüíèêè

∆3n−2 = {{x, t} : x > a1tn, x + a2tn < d, x ∈]0, d[}, tn = t− dn,

∆3n−1 = {{x, t} : x ≤ a1tn, x ∈ [0, a1d2]},
∆3n = {{x, t} : x + a2tn ≥ d, x ∈ [a1d2, d]}, t ∈ [dn, dn+1], n = 1, 2, ...

Áåç ïðîäîëæåíèé çàäàííûõ f, ϕ, ψ, µ1, µ2 âíå G äîêàçàíà ãëîáàëüíàÿ
Òåîðåìà [1]. Åñëè êîýôôèöèåíòû (−1)i(a2 − a1) ≥ 0, òî ïåðâàÿ ñìåøàííàÿ çàäà÷à (1)�

(3) èìååò åäèíñòâåííîå óñòîé÷èâîå ïî f, ϕ, ψ, µ1, µ2 êëàññè÷åñêîå ðåøåíèå u ∈ C2(G) òîãäà
è òîëüêî òîãäà, êîãäà ñïðàâåäëèâû òðåáîâàíèÿ ãëàäêîñòè (4), óñëîâèÿ ñîãëàñîâàíèÿ (5) è
èíòåãðàëüíûå òðåáîâàíèÿ ãëàäêîñòè:

t∫

dn

f(x + (−1)pap(t− τ), τ)dτ ∈ C1(∆3n−2), p = 1, 2,

ai

a1

t̂
(1)
n,i(x)∫

dn

f
(
ait

(1)
n,i(x)− a2[τ − (2− i)dn], τ

)
dτ −

t∫

t̂
(1)
n,i(x)

f(x− a1(t− τ), τ)dτ ∈ C1(∆3n−1),

ai

a2

t
(2)
n,i(x)∫

dn

f
(
d− ait

(2)
n,i + a1[τ − (i− 1)dn], τ

)
dτ −

t∫

t
(2)
n,i(x)

f(x + a2(t− τ), τ)dτ ∈ C1(∆3n),

t∫

dn
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Ýòèì êëàññè÷åñêèì ðåøåíèåì u ∈ C2(G) çàäà÷è (1)�(3) ÿâëÿåòñÿ ôóíêöèÿ
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ãäå u3n− l � ñóæåíèÿ u íà ∆3n− l, l = 0, 1, 2; ðåêóððåíòíûå íà÷àëüíûå äàííûå:

ϕ1 (x) = ϕ (x), ψ1 (x) = ψ (x), x ∈ [0, d], ϕn (x) = u3n+j−4|t=dn ,

ψn(x) = (u3n+j−4)t|t=dn , x ∈ [ja1d2, (a1 + ja2)d2], j = 0, 1, n = 2, 3, ...;
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