
Ìåæäóíàðîäíàÿ êîíôåðåíöèÿ �Îáðàòíûå è íåêîððåêòíûå çàäà÷è ìàòåìàòè÷åñêîé ôèçèêè�,
ïîñâÿùåííàÿ 75-ëåòèþ àêàäåìèêà Ì.Ì.Ëàâðåíòüåâà, 20-25 àâãóñòà 2007 ã., Íîâîñèáèðñê, Ðîññèÿ

Î ñòàáèëèçàöèè ðåøåíèÿ çàäà÷è èäåíòèôèêàöèè ôóíêöèè èñòî÷íèêà
äëÿ óðàâíåíèÿ ïàðàáîëè÷åñêîãî òèïà

Ð.Â. Ñîðîêèí∗

∗ ÈÅèÃÍ ÑÔÓ,
ïð. Ñâîáîäíûé, 79
660041 Êðàñíîÿðñê, Ðîññèÿ
E-mail: rsor@mail.ru

Â ìíîãîìåðíîé ïîëîñå G[0,+∞) = {(t, x, z)| t > 0, x ∈ En, z ∈ E1} ðàññìàòðèâàåòñÿ çàäà÷à Êîøè

ut = Lx(u) + a(t)uzz + b(t)uz + c(t)u + g(t, x)f(t, x, z), (1)

u(0, x, z) = u0(x, z), x ∈ En, z ∈ E1. (2)

Çäåñü

Lx(u) =
n∑

j,k=1

ajk(t)uxjxk
+

n∑
j=1

aj(t)uxj ,

µ|ξ|2 6
n∑

j,k=1

ajk(t)ξjξk ∀ξ ∈ En, t ∈ [0, T ], µ = const > 0.

Êîýôôèöèåíòû ajk(t), aj(t), a(t), b(t), c(t), f(t, x, z) � íåïðåðûâíûå, äåéñòâèòåëüíîçíà÷íûå ôóíê-
öèè ñâîèõ àðãóìåíòîâ, çàäàííûå ïðè t > 0 è â G[0,+∞) ñîîòâåòñòâåííî. Êîýôôèöèåíò g(t, x) ÿâëÿåòñÿ
íåèçâåñòíûì è ïîäëåæèò îïðåäåëåíèþ îäíîâðåìåííî ñ ôóíêöèåé u(t, x, z).

Ïóñòü âûïîëíÿåòñÿ óñëîâèå ïåðåîïðåäåëåíèÿ

u(t, x, 0) = β(t, x), x ∈ En, t ∈ [0, T ], (3)

ãäå β(t)� çàäàííàÿ äåéñòâèòåëüíîçíà÷íàÿ ôóíêöèÿ, óäîâëåòâîðÿþùàÿ óñëîâèþ ñîãëàñîâàíèÿ

u0(x, 0) = β(0, x), x ∈ En.

Òåîðåìû ñóùåñòâîâàíèÿ è åäèíñòâåííîñòè çàäà÷è (1)�(3) äîêàçàíû â [1]. Â [2] ïðîâåäåíî èññëå-
äîâàíèå ïîâåäåíèÿ ðåøåíèÿ ïðè t → +∞ äëÿ îáðàòíîé çàäà÷è âèäà (1)�(3) â ñëó÷àå îäíîìåðíîãî
ïàðàáîëè÷åñêîãî óðàâíåíèÿ.

Â ïðåäïîëîæåíèè, ÷òî ôóíêöèÿ u(t, x, z) äîïóñêàåò ïðåîáðàçîâàíèå Ôóðüå ïî ïåðåìåííîé z, ïðè-
õîäèì ê çàäà÷å Êîøè äëÿ ëèíåéíîãî èíòåãðîäèôôåðåíöèàëüíîãî óðàâíåíèÿ â G̃[0,+∞) = {(t, x, y)| 0 ≤
t ≤ T, x ∈ En, y ∈ E1}

vt = Lx(v)− ay2v + iybv + cv+

+ Re

γ + a

+∞∫
−∞

y2v dy − ib

+∞∫
−∞

yv dy

 f−1(t, x, 0)F (t, x, y),
(4)

v(0, x, y) = v0(x, y). (5)

Çäåñü γ(t, x) = βt(t, x)− c(t)β(t, x)− Lx(β(t, x)).
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Ïðåäïîëîæèì, ÷òî âõîäíûå äàííûå â G[0,+∞) óäîâëåòâîðÿþò ñëåäóþùèì óñëîâèÿì:

|ajk(t)|+ |aj(t)|+ |a(t)|+ |b(t)|+ |c(t)| 6 C, j, k = 1, 2,∣∣Dα
xβk(t, x)

∣∣ +
∣∣ ∂
∂tD

α
xβk(t, x)

∣∣ 6 C,

f(t, x, 0) > δ > 0, c(t) ≤ 0.

(6)

Ïóñòü äëÿ ôóíêöèé F (t, x, y) è v0(x, y) â G̃[0,+∞) ñïðàâåäëèâû ñîîòíîøåíèÿ

|yk+εDα
xF |+ |yk+εDα

xv0| ≤ C,

|α| ≤ 3, k = 0, 1, . . . 3,

|yk+ε ∂

∂y
Dα

xF |+ |yk+ε ∂

∂y
Dα

xv0| ≤ C,

|α| ≤ 2, k = 0, 1, . . . 3, C, ε = const > 0, ε < 1.

(7)

Îñíîâíûå ðåçóëüòàòû èññëåäîâàíèÿ ïîâåäåíèÿ ðåøåíèÿ çàäà÷è (1)�(3) ïðè t → +∞ ìîæíî ñôîð-
ìóëèðîâàòü â ñëåäóþùåì âèäå:

Òåîðåìà 1. Ïóñòü â G̃[0,+∞) âûïîëíÿþòñÿ íåðàâåíñòâà (6), (7) è èìååò ìåñòî ñîîòíîøåíèå

− c(t)− 2
δ

(
|a(t)|+ |b(t)|

) +∞∫
−∞

(1 + |y|+ y2)|F (t, x, y)| dy > d,

d = const > 0.

(8)

Òîãäà, åñëè
+∞∫
0

|γ(t, x)| dt 6 C,

òî äëÿ ðåøåíèÿ çàäà÷è (1)�(3) â G[0,+∞) ñïðàâåäëèâî íåðàâåíñòâî

|u(t, x, z)|+ |uz(t, x, z)|+ |uzz(t, x, z)|+ |g(t, x)| 6 C.

Òåîðåìà 2. Ïóñòü â G̃[0,+∞) âûïîëíÿþòñÿ óñëîâèÿ (6), (7), (8) è ñïðàâåäëèâî íåðàâåíñòâî

sup
x∈En

|γ(t)| 6 1
1 + tp

, p = const > 1.

Òîãäà äëÿ ðåøåíèÿ çàäà÷è (1)�(3) èìååò ìåñòî ñîîòíîøåíèå

lim
t→+∞

 2∑
j=0

sup
(x,z)∈En+1

∣∣∣∣ ∂j

∂zj
u(t, x, z)

∣∣∣∣ + sup
x∈En

|g(t, x)|

 = 0.
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