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Ïîëó÷åíû äîñòàòî÷íûå óñëîâèÿ ñóùåñòâîâàíèÿ è åäèíñòâåííîñòè
ðåøåíèÿ îáðàòíûõ çàäà÷ äëÿ ïàðàáîëè÷åñêèõ óðàâíåíèé âûñîêîãî ïîðÿäêà.

It is obtained su�cient conditions of stability of inverse problems for
the high-degree pharabolic equation.

Ïóñòü Q � åñòü ïðÿìîóãîëüíèê

{(x, t) : x ∈ D = (0, 1), t ∈ (0, T ), 0 < T < +∞},
f(x, t), ϕ0(t), ϕ1(t), ψ0(t), ψ1(t), u0(x), u1(x) � çàäàííûå ïðè x ∈ D̄ è
t ∈ [0, T ] ôóíêöèè.

Îáðàòíàÿ çàäà÷à: Íàéòè ôóíêöèè u(x, t) è q(x), ñâÿçàííûå â
ïðÿìîóãîëüíèêå Q óðàâíåíèåì

ut(x, t) + uxxxx(x, t) + λu(x, t) + c(x, t)q(x)u(x, t) = f(x, t), (1)

ïðè âûïîëíåíèè óñëîâèé

u(0, t) = ϕ0(t), u(1, t) = ϕ1(t), t ∈ (0, T ), (2)

ux(0, t) = ψ0(t), ux(1, t) = ψ1(t), t ∈ (0, T ), (3)
u(x, 0) = u0(x), u(x, T ) = u1(x), x ∈ D. (4)

Ïîäîáíàÿ îáðàòíàÿ çàäà÷à â ñëó÷àå c(x, t) ≡ 1 è ïðè óñëîâèè èíòåãðàëüíîãî
ïåðåîïðåäåëåíèÿ ðàññìàòðèâàëàñü ðàíåå â ðàáîòå Êèðèëëîâîé Ã. À. [1].

Ïóñòü H åñòü ñëåäóþùåå ïðîñòðàíñòâî:

H = {v(x, t) : v(x, t) ∈ W 4,1
2 (Q) ∩ L∞(0, T ; W 2

2 (D)),

vt(x, t) ∈ W 4,1
2 (Q) ∩ L∞(0, T ; W 2

2 (D))}
ñ íîðìîé

‖v‖H = ‖v‖W 4,1
2 (Q) + ‖v‖L∞(0,T ;W 2

2 (D)) + ‖vt‖W 4,1
2 (Q) + ‖vt‖L∞(0,T ;W 2

2 (D)).
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Âñþäó íèæå áóäåì ñ÷èòàòü âûïîëíåííûìè óñëîâèÿ

u1(x) ≥ k > 0, x ∈ [0, 1]. (5)

c(x, t) ≥ c0 > 0, (x, t) ∈ Q, (6)
Îïðåäåëèì ôóíêöèè è ïîñòîÿííûå, êîòîðûå ïîíàäîáÿòñÿ íàì ïðè

èññëåäîâàíèè ðàçðåøèìîñòè îáðàòíîé çàäà÷è (1)-(4)

U(x, t) = [ψ0(t) + ψ1(t)− 2ϕ1(t) + 2ϕ0(t)]x
3+

+[3ϕ1(t)− 3ϕ0(t)− ψ1(t)− 2ψ0(t)]x
2 + ψ0(t)x + ϕ0(t),

cλ(x, t) = λ + c(x, t)(h(x) + g(x)Ut(x, T )),

ũ1(x) = u1(x)− U(x, T ),

h(x) =
f(x, T )− u

(4)
1 (x)− λu1(x)

c(x, T )u1(x)
,

g(x) = − 1

c(x, T )u1(x)
,

α(x) = −c(x, 0)g(x)u0(x),

β(x) = f(x, 0)− u
(4)
0 (x)− λu0(x)− c(x, 0)h(x)u0(x)+

+α(x)Ut(x, T )− Ut(x, 0),

F0(x, t) = ft(x, t)− 2ct(x, t)(h(x) + g(x)Ut(x, T ))U(x, t)−
−2c(x, t)(h(x) + g(x)Ut(x, T ))Ut(x, t)− ct(x, t)h(x)U(x, t)−
−c(x, t)h(x)Ut(x, t)− Utt(x, t)− Uxxxxt(x, t)− λUt(x, t).

F1(x, t) = −ct(x, t)[h(x) + g(x)Ut(x, T )],

F2(x, t) = −c(x, t)g(x)Ut(x, t)− ct(x, t)g(x)U(x, t),

λ0 = vrai min
(x,t)∈Q̄

cλ(x, t), h0 = vraimin
x∈D̄

h(x), m0 = c0kh0,

α0 = vraimax
x∈D̄

|α(x)|, α1 = vraimax
x∈D̄

α′(x), α2 = vraimax
x∈D̄

α′′(x),

k1 = vrai max
(x,t)∈Q̄

|ct(x, t)g(x)|,

Fi = vrai max
(x,t)∈Q̄

Fi(x, t), i = 1, 2,

K1 =
2

1− α2
0

1∫

0

α2(x)β2(x)dx +

1∫

0

β2(x)dx +
6

λ0

T∫

0

1∫

0

F 2
0 (x, t)dxdt,
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K11 =
2

min{1− α2
0, 2λ0}


(2T 2 + 1)K1 + 4T

1∫

0

ũ2
1(x)dx


 ,

K12 =
1

min{1− α2
0, 4}

(4λ0K1 +
6(1 + α2

0)
2

α2
0(1− α2

0)

1∫

0

[β′′(x)]2dx+

+8

1∫

0

c(x, 0)h(x)β2(x)dx + 4

1∫

0

c2(x, 0)g2(x)β4(x)dx),

K13 = 4(λ2
0 + 1)K11 + 4K12 + 6

T∫

0

1∫

0

F 2
0 (x, t)dxdt,

K2 = 6(F1
2
+ F2

2
T ) + 2k2

1m
2
0,

K21 =
4(2T 2 + 1)K2

min{1− α2
0, 2λ0} , K22 =

4(K2 + 1)

min{1− α2
0, 4}

,

K23 = 4(λ2
0 + 1)K21 + 4K22 + K2.

Îñíîâíûå ðåçóëüòàòû ðàáîòû ñôîðìóëèðóåì â âèäå äâóõ òåîðåì.
Òåîðåìà 1. Ïóñòü äëÿ ôóíêöèé f(x, t), c(x, t), ct(x, t), ϕ0(t), ϕ1(t),

ψ0(t), ψ1(t), u0(x), u1(x), f(x, T )−u
(4)
1 (x)−λu1(x) âûïîëíÿþòñÿ âêëþ÷åíèÿ

f(x, t) ∈ W 2,1
2 (Q), c(x, t) ∈ L∞(Q), ct(x, t) ∈ L2(Q), ϕ0(t) ∈ W 2

2 (0, T ),
ϕ1(t) ∈ W 2

2 (0, T ), ψ0(t) ∈ W 2
2 (0, T ), ψ1(t) ∈ W 2

2 (0, T ), u0(x) ∈ W 6
2 (D),

u1(x) ∈ W 6
2 (D), f(x, T )−u

(4)
1 (x)−λu1(x) ∈ L∞(D). Êðîìå òîãî, ïóñòü

âûïîëíÿþòñÿ óñëîâèÿ

|α(x)| ≤ α0 < 1, h0 > 0, (7)

c(x, T )− 2c(x, 0)α2(x) ≥ 0, x ∈ D̄, (8)
ct(x, t) ≥ 0, (x, t) ∈ Q̄, (9)

λ0 ≥ 3(1 + α2
0)

2(8α2
1 + α2

2 − α2
0α

2
2)

α2
0(1− α2

0)
3 > 0, (10)

K21 < 1, K12 + K22
K11

1−K21
≤ m2

0, (11)

óñëîâèÿ (5), (6) è óñëîâèÿ ñîãëàñîâàíèÿ

u0(0) = ϕ0(0), u′0(0) = ψ0(0), u0(1) = ϕ1(0), u′0(1) = ψ1(0),

u1(0) = ϕ0(T ), u′1(0) = ψ0(T ), u1(1) = ϕ1(T ), u′1(1) = ψ1(T ),
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Òîãäà îáðàòíàÿ çàäà÷à (1)-(4) èìååò ðåøåíèå {u(x, t), q(x)} òàêîå,
÷òî u(x, t) ∈ H, q(x) ∈ L∞(D).

Òåîðåìà 2. Ïóñòü {u(x, t), q(x)} è {ũ(x, t), q̃(x)} � äâà ðåøåíèÿ
îáðàòíîé çàäà÷è (1)�(4), ïðè÷åì u(x, t) ∈ H, ũ(x, t) ∈ H, q(x) ≥ 0,
q̃(x) ≥ 0 ïðè x ∈ D. Ïóñòü òàêæå âûïîëíÿþòñÿ óñëîâèÿ

T∫

0

1∫

0

ũ2(x, t)dxdt ≤ Ã1,

T∫

0

1∫

0

ũ2
t (x, t)dxdt ≤ Ã2, (12)

1− α2
0

2
− 3

λ
[K2

1Ã1 + K2
2Ã2] ≥ 0, (13)

ct(x, 0) ≤ 0, x ∈ D, ctt(x, t) ≤ 0, x ∈ Q. (14)
Òîãäà u(x, t) ≡ ũ(x, t) â Q̄, q(x) ≡ q̃(x) â D̄.
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