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Â îáëàñòè G[0,T ] = {(t, x, z)| 0 < t < T, x ∈ [0, π], z ∈ E1} ðàññìàòðèâàåòñÿ íà÷àëüíî-êðàåâàÿ
çàäà÷à íàõîæäåíèÿ ïàðû ôóíêöèé u(t, x, z), a(t, x), óäîâëåòâîðÿþùèõ óðàâíåíèþ

ut = uxx + uzz + a(t, x)u, (1)

íà÷àëüíîìó óñëîâèþ
u|t=0 = u0(x, z), (2)

êðàåâûì óñëîâèÿì
ux|x=0 = ux|x=π = 0 (3)

è óñëîâèþ ïåðåîïðåäåëåíèÿ
u|z=0 = ϕ(t, x). (4)

Ôóíêöèè ϕ(t, x), u0(x, z) çàäàíû è óäîâëåòâîðÿþò óñëîâèÿì ñîãëàñîâàíèÿ

ϕ(0, x) = u0(x, 0), x ∈ [0, π], ϕx(t, 0) = ϕx(t, π) = 0, t ∈ [0, T ].

Ïðåäïîëîæèì, ðåøåíèå çàäà÷è (1)-(3) ñóùåñòâóåò è ôóíêöèÿ u äîïóñêàåò ïðåîáðàçîâàíèå Ôóðüå ïî
ïåðåìåííîé [z]:

w(t, x, y) =
1
2π

∫ ∞

−∞
u(t, x, z)e−izydz, (5)

u(t, x, z) =
∫ ∞

−∞
w(t, x, y)eizydy. (6)

Ïðè ïîìîùè óñëîâèé (4), (5) çàäà÷ó (1)-(3) ìîæíî ñâåñòè ê ñëåäóþùåé íà÷àëüíî-êðàåâîé çàäà÷å äëÿ
èíòåãðîäèôôåðåíöèàëüíîãî óðàâíåíèÿ, íå ñîäåðæàùåãî ôóíêöèþ a(t, x)

wt = wxx + w(
ϕt − ϕxx

ϕ
− y2 − 1

ϕ

∫ ∞

−∞
y2wdy), (7)

Íà÷àëüíûå óñëîâèÿ äëÿ ôóíêöèè w(t, x, y)

w|t=0 = w0(x, z). (8)

Êðàåâûå óñëîâèÿ äëÿ ôóíêöèè w(t, x, y)

wx|x=0 = wx|x=π = 0. (9)
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Çäåñüw0(t, x, y) = 1
2π

∫∞
−∞ u0(t, x, z)e−izydz ïðåîáðàçîâàíèå Ôóðüå ôóíêöèè u0 ïî ïåðåìåííîé z.

Ïðåäïîëàãàÿ, ÷òî ôóíêöèÿ w(t, x, y) äåéñòâèòåëüíîçíà÷íà è èìååò êîìïàêòíûé íîñèòåëü ïî ïåðå-
ìåííîé y, ïðèíàäëåæàùèì íåêîòîðîìó îòðåçêó [−α, α], ïîíÿòíî, ÷òî çàäà÷à (7)-(9) ðàâíîñèëüíà ñëå-
äóþùåé

wt = wxx + w(
ϕt − ϕxx

ϕ
− y2 − 1

ϕ

∫ α

−α
y2wdy), (10)

Íà÷àëüíûå óñëîâèÿ äëÿ ôóíêöèè w(t, x, y)

w|t=0 = w0(x, z). (11)

Êðàåâûå óñëîâèÿ äëÿ ôóíêöèè w(t, x, y)

wx|x=0 = wx|x=π = 0 (12)

â ïîëîñå Gα
[0,T ] = {(t, x, z)| 0 < t < T, x ∈ [0, π], z ∈ [−α, α]}.

Ïóñòü âûïîëíåíû óñëîâèÿ

0 < µ ≤ |ϕ(t, x)| ≤ k0;
6∑

i=0

|∂
iϕ

∂xi
| ≤ k1;

4∑

i=0

|∂
iw0

∂xi
| ≤ k2;

2∑

i=0

|∂
i+1w0

∂xi∂y
| ≤ k3;

4∑

i=0

|∂
i+1ϕ

∂t∂xi
| ≤ k4. (13)

Çäåñü µ, ki, i = 0, ..4 çàäàííûå ïîñòîÿííûå. À òàê æå ïóñòü w0(x, y)- ÷åòíàÿ, êóñî÷íî-íåïðåðûâíàÿ
ôóíêöèÿ, èìåþùàÿ êóñî÷íî-íåïðåðûâíóþ ïðîèçâîäíóþ, òîãäà îíà ìîæåò áûòü ïåðèîäè÷åñêè ïðîäîë-
æåíà íà âñå ïðîñòðàíñòâî E1, òî åñòü ìîæåò áûòü ïðåäñòàâëåíà ðÿäîì Ôóðüå

w0(x, y) = Σ∞i=0αkcoskx, (14)

ãäå αk- êîýôôèöèåíòû ðàçëîæåíèÿ w0(x, y) â ðÿä Ôóðüå.
Ñ ïîìîùüþ ìåòîäà ñëàáîé àïïðîêñèìàöèè äîêàçàíà ñëåäóþùàÿ òåîðåìà
Òåîðåìà 1. Ïðè âûïîëíåíèè óñëîâèé (13), (14) çàäà÷à (10)-(12) èìååò ðåøåíèå â êëàññå ôóíêöèé

C0,1,2(Gα
0,t∗).

Ïðèìåíÿÿ îáðàòíîå ïðåîáðàçîâàíèå Ôóðüå ê çàäà÷å (10)-(12), âèäèì, ÷òî ïàðà ôóíêöèé

u(t, x, y) = Re

∫ α

−α
w(t, x, y)eizydy, (15)

a(t, x) =
ϕt − ϕxx −

∫ α
−α y2w(t, x, y)dy

ϕ
(16)

åñòü ðåøåíèå îáðàòíîé çàäà÷è (1)-(3) â êëàññå ôóíêöèé C0,1,2(Gα
0,t∗) . Ïðè âûïîëíåíèè óñëîâèé

|∂
iu

∂zi
| ≤ C2, i = 0..m,∀m ≥ 0, |∂

iux

∂zi
|+ |∂

iuxx

∂zi
|+ |∂

iut

∂zi
| ≤ C3 (17)

äîêàçàíà ñëåäóþùàÿ òåîðåìà.
Òåîðåìà 2. Ïðè âûïîëíåíèè óñëîâèé (13),(14) ñîîòíîøåíèÿ (15),(16) äàþò â ïîëîñå C0,1,2(Gα

0,t∗)
êëàññè÷åñêîå ðåøåíèå çàäà÷è (1)-(3). Ïðè âûïîëíåíèè óñëîâèé (17) ýòî ðåøåíèå åäèíñòâåííîå.
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