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Ïîðÿäêîâûé àíàëèç è ñìåæíûå âîïðîñû ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ. Òåîðèÿ

îïåðàòîðîâ è äè��åðåíöèàëüíûå óðàâíåíèÿ: òåçèñû äîêëàäîâ XVII Ìåæäóíàðîäíîé

íàó÷íîé êîí�åðåíöèè (�ÑÎ-Àëàíèÿ, òóðáàçà ¾Äçèíàãà¿, 29 èþíÿ�5 èþëÿ 2023 ã.)

ÎÁ�ÀÒÍÀß ÇÀÄÀ×À ÄËß ÄÂÓÌÅ�ÍÎ�Î ÂÎËÍÎÂÎ�Î Ó�ÀÂÍÅÍÈß

Ñ Ä�ÎÁÍÛÌ Ï�ÎÈÇÂÎÄÍÛÌ ÏÎ Â�ÅÌÅÍÈ �ÈÌÀÍÀ � ËÈÓÂÈËËß

Ò. �. Ñóÿðîâ

(Óçáåêèñòàí, Áóõàð
êèé �èëèàë ÈÌ ÀÍ �Óç; Áóõ�Ó)

Â îáëàñòè Ω := D× (0, T], D := {(x, y) : 0 < x, y < 1}, ðàññìîòðèì âîëíîâîå

óðàâíåíèå ñ äðîáíûì âðåìåíåì

(
Dα

0+tu
)
(x, y, t) −∆u+ q(t)u(x, y, t) = f(x, y, t), (x, y, t) ∈ Ω, (1)

ñ íà÷àëüíûìè è ãðàíè÷íûìè óñëîâèÿìè

I
(2−α)
0+t u(x, y, t)

∣∣
t=0

= ϕ1(x, y),

∂

∂t

(
I
(2−α)
0+t u

)
(x, y, t)

∣∣∣∣
t=0

= ϕ2(x, y), (x, y) ∈ [0, 1] × [0, 1], (2)

u(0, y, t) = u(1, y, t), ux(1, y, t) = 0, (y, t) ∈ [0, 1] × [0, T ], (3)

u(x, 0, t) = u(x, 1, t) = 0, (x, t) ∈ [0, 1] × [0, T ]. (4)

Çäåñü äðîáíî-äè��åðåíöèàëüíûé îïåðàòîð �èìàíà � Ëèóâèëëÿ Dα
0+,t ïîðÿä-

êà 1 < α < 2 ïîíèìàåòñÿ â ñìûñëå [1, ñ. 69�72℄, [2, ñ. 62�65℄.
Ôóíêöèè f(x, y, t), ϕ1(xy), ϕ2(x, y) ñ÷èòàþòñÿ èçâåñòíûìè �óíêöèÿìè. Îá-

ðàòíàÿ çàäà÷à: íàéòè �óíêöèþ q(t) ∈ C[0, T ] â (1), åñëè ðåøåíèå óðàâíåíèÿ

íà÷àëüíî-êðàåâàÿ çàäà÷à (1)�(4) óäîâëåòâîðÿåò óñëîâèþ:

1∫

0

1∫

0

w(x, y)u(x, y, t) dx dy = h(t), 0 6 t 6 T. (5)

ãäå w(x, y), h(t) � èçâåñòíûå �óíêöèè.

Ïðåäïîëîæèì, ÷òî çàäàííûå â ýòîé ñòàòüå �óíêöèè ϕ1, ϕ2, f , w è h óäîâëå-
òâîðÿþò ñëåäóþùèì óñëîâèÿì:

{ϕ1, ϕ2} ∈ C3([0, 1] × [0, 1]),
{
ϕ
(4)
1 , ϕ

(4)
2

}
∈ L2([0, 1] × [0, 1]);

ϕ(0, y) = ϕ(1, y) = 0, ϕx(0, y) = ϕx(1, y) = 0, ϕxx(0, y) = ϕxx(1, y) = 0,

ϕ(x, 0) = ϕ(x, 1) = 0, ϕy(x, 0) = ϕy(x, 1) = 0, ϕyy(x, 0) = ϕyy(x, 1) = 0.

(A1)

f(x, y, ·) ∈ C[0, T ], t ∈ [0, T ],

f(·, ·, t) ∈ C3([0, 1] × [0, 1]), f (4)(·, ·, t) ∈ L2([0, 1] × [0, 1]),

f(0, y, t) = f(1, y, t) = 0, fx(0, y, t) = fx(1, y, t) = 0,

fxx(0, y, t) = fxx(1, y, t) = 0, f(x, 0, t) = f(x, 1, t) = 0,

fy(x, 0, t) = fy(x, 1, t) = 0, fyy(x, 0, t) = fyy(x, 1, t) = 0.

(A2)
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w(x, y) ∈ C2([0, 1] × [0, 1]); w(0, y) = 0, wx(0, y) = wx(1, y) = 0,

wxx(0, y) = wxx(1, y) = 0, w(x, 1) = w(x, 0) = 0.
(A3)

(
Dα

0+,th
)
(t) ∈ C[0, T ], |h(t)| > h0 > 0, h0 � çàäàííîå ÷èñëî :

1∫

0

1∫

0

w(x, y)ϕ1(x, y) dx dy =
(
I
(2−α)
0+,t h

)
(t)t=0+,

1∫

0

1∫

0

w(x, y)ϕ2(x, y) dx dy =
∂

∂t

(
I
(2−α)
0+,t h

)
(t)t=0+.

(A4)

Îáðàòíûå çàäà÷è äëÿ êëàññè÷åñêèõ èíòåãðî-äè��åðåíöèàëüíûõ óðàâíåíèé

ðàñïðîñòðàíåíèÿ âîëí øèðîêî èññëåäîâàíû. Íåëèíåéíûå îáðàòíûå êîý��èöè-

åíòíûå çàäà÷è ñ ðàçëè÷íûìè òèïàìè óñëîâèé ïåðåîïðåäåëåíèÿ ÷àñòî âñòðå÷à-

þòñÿ â ëèòåðàòóðå (ñì. [3, 4℄). Ïîëó÷åíà ñëåäóþùàÿ òåîðåìà ñóùåñòâîâàíèÿ.

Òåîðåìà. Ïóñòü âûïîëíåíû óñëîâèÿ (À1)�(À4). Òîãäà äëÿ íåêîòîðîãî ÷èñëà

T ∗ ∈ (0, T ) ñóùåñòâóåò åäèíñòâåííîå ðåøåíèå q(t) ∈ C [0, T ∗] îáðàòíîé çàäà-

÷è (1)�(5).
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