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Òåçèñû äîêëàäîâ XVI Ìåæäóíàðîäíîé íàó÷íîé êîí�åðåíöèè: Ïîðÿäêîâûé àíàëèç è ñìåæíûå

âîïðîñû ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ. Òåîðèÿ îïåðàòîðîâ è äè��åðåíöèàëüíûå óðàâíåíèÿ

(ã. Âëàäèêàâêàç, 20�25 ñåíòÿáðÿ 2021 ã.)

ÇÀÄÀ×À ÎÏ�ÅÄÅËÅÍÈß ÏÀÌßÒÈ Â ÑÈÑÒÅÌÅ

ÈÍÒÅ��Î-ÄÈÔÔÅ�ÅÍÖÈÀËÜÍÛÕ Ó�ÀÂÍÅÍÈÉ ÌÀÊÑÂÅËËÀ

Ä. Ê. Äóðäèåâ (Óçáåêèñòàí, Áóõàðà, Áóõàðñêèé �èëèàë ÈÌ ÀÍ �Óç),

Õ. Õ. Òóðäèåâ (Óçáåêèñòàí, Áóõàðà; Áóõ�Ó)

�àñïðîñòðàíåíèå ðàçëè÷íûõ âîëí îïèñûâàåòñÿ ãèïåðáîëè÷åñêèìè ñèñòåìàìè

óðàâíåíèé ïåðâîãî ïîðÿäêà. Ïðèìåðîì ìîæåò ñëóæèòü ÿâëåíèå ðàñïðîñòðàíå-

íèÿ ýëåêòðîìàãíèòíûõ âîëí â ñðåäàõ ñ äèñïåðñèåé. Îêàçûâàåòñÿ, ÷òî â òàêèõ

ñðåäàõ íàðóøàåòñÿ îäíîçíà÷íàÿ çàâèñèìîñòü D è B (èíäóêöèè ýëåêòðè÷åñêîãî

è ìàãíèòíîãî ïîëåé, ñîîòâåòñòâåííî) îò çíà÷åíèé E è H (íàïðÿæåííîñòè ñîîò-

âåòñòâóþùèõ ïîëåé) â òîò æå ìîìåíò âðåìåíè [1, 2℄:

D(x, t) = ε̂E +

t∫

0

ϕ(t− τ)E(x, τ) dτ, B(x, t) = µ̂H +

t∫

0

ψ(t− τ)H(x, τ) dτ, (1)

çäåñü E = (E1, E2, E3), H = (H1,H2,H3), D = (D1,D2,D3), B = (B1, B2, B3),
x = (x1, x2, x3), ϕ(t) = diag(ϕ1, ϕ2, ϕ3), ψ(t) = diag(ψ1, ψ2, ψ3) � äèàãîíàëüíûå

ìàòðèöû, ïðåäñòàâëÿþùèå ïàìÿòü.

Çàïèøåì åå â âèäå ñèììåòðè÷åñêîé ãèïåðáîëè÷åñêîé ñèñòåìû [2℄:

(
I6

∂

∂t
+Λ0

∂

∂z
+

2∑

j=1

C̃j
∂

∂xj
+ C̃

)
V =

=

t∫

0

K̂(z, t− τ)V (x1, x2, z, τ) dτ + F̂ (x1, x2, z, t).

(2)

Â ïðÿìîé çàäà÷å ïðè çàäàííûõ ìàòðèöàõ K̂, Ĉ1, Ĉ2, Ĉ
è âåêòîð-�óíêöèè F̂ òðåáóåòñÿ îïðåäåëèòü â îáëàñòè D ={
(x1, x2, z, t) : 0 < z < L, t > 0, (x1, x2) ∈ R

2
}

âåêòîð �óíêöèþ V (z, t), óäî-

âëåòâîðÿþùóþ óðàâíåíèþ (2) ïðè ñëåäóþùèõ íà÷àëüíûõ è ãðàíè÷íûõ

óñëîâèÿõ [3, 4℄:

Vi(x1, x2, z, t)
∣∣
t=0

= φi(x1, x2, z), i = 1, 6, (3)

Vi(x1, x2, z, t)
∣∣
z=0

= gi(x1, x2, t), i = 1, 2;

Vi(x1, x2, z, t)
∣∣
z=L

= gi(x1, x2, t), i = 3, 4.
(4)

Îáðàòíóþ çàäà÷ó ïîñòàâèì ñëåäóþùåì îáðàçîì: íàéòè �óíêöèè ϕi(t),
ψi(t), t > 0, i = 1, 2, 3, âõîäÿùèå â ìàòðèöó K̃, åñëè îòíîñèòåëüíî ðåøåíèÿ

çàäà÷è (2)�(4) èçâåñòíû äîïîëíèòåëüíûå óñëîâèÿ x = (x1, x2),

Vi(x, z, t)
∣∣
z=L

= hi(x, t), i = 1, 2;

Vi(x, z, t)
∣∣
z=0

= hi(x, t), i = 3, 6.
(5)
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Ââåäåì â ðàññìîòðåíèå âåêòîð-�óíêöèþ w(z, t) = ∂
∂t Ṽ (z, t). Ïðè ýòîì ïîëó-

÷èì

∂wi
∂t

+ γi
∂wi
∂z

= −
6∑

j=1

bij(z)wj(z, t) +

6∑

j=1

aij(z, t)φ̃j(z)+

+

t∫

0

6∑

j=1

aij(z, τ)wj(z, t− τ) dτ +
∂

∂t
Fi(z, t), i = 1, 4,

(6)

∂wi
∂t

=−
6∑

j=1

[
bij(z)wj(z, t)+aij(z, t)φ̃j(z)

]
+

t∫

0

6∑

j=1

aij(z, τ)wj(z, t−τ)dτ, i=5, 6, (7)

wi(z, t)
∣∣
t=0

= Φi(z), i = 1, 6, (8)

wi(z, t)
∣∣
z=0

=
d

dt
g̃i(t), i = 1, 2; wi(z, t)

∣∣
z=L

=
d

dt
g̃i(t), i = 3, 4. (9)

wi(0, t) =
d

dt
h̃i(t), i = 3, 6; wi(L, t) =

d

dt
h̃i(t), i = 1, 2. (10)

Ïóñòü âûïîëíåíû óñëîâèÿ [5℄

φ̃i(ν) = g̃i(0), Fi(ν, 0)− γi

[
∂

∂z
φ̃i(z)

]

z=ν

−
6∑

j=1

bij(ν)φ̃i(ν) =

[
d

dt
g̃i(t)

]

t=0

, (11)

d

dt
g̃i(0) = Fi(ν, 0) − γi

∂

∂z
φ̃i(z)

∣∣∣∣
z=ν

−
6∑

j=1

bij(ν)φ̃i(ν),

d

dt
h̃l(t)

∣∣∣∣
t=0

= −
6∑

j=1

blj(0)φ̃l(0).

(12)

ãäå ν := 0, i = 1, 2, L, i = 3, 4, l = 5, 6.

Òåîðåìà 1. Ïóñòü φ̃(z) ∈ C2[0, L], g̃(t) ∈ C2[0,∞), h̃(t) ∈ C2(0,∞),
F (z, t) ∈ C2(Π) è âûïîëíåíû óñëîâèå detQ

(
νi; φ̃

)
6= 0, óñëîâèÿ ñîãëàñîâà-

íèÿ (11), (12). Òîãäà äëÿ ëþáîãî L > 0 íà îòðåçêå
[
0, L

]
ñóùåñòâóåò åäèíñòâåííîå

ðåøåíèå îáðàòíîé çàäà÷è (6)�(9), (10) èç êëàññà Ψ(t) ∈ C1[0, L], è êàæäàÿ êîì-

ïîíåíòà ϕi ∈ C1[0, L] îïðåäåëÿåòñÿ çàäàíèåì hi(t) äëÿ t ∈ [0, L], i = 1, 2, 3, à
ψi ∈ C1[0, L] − hi(t) äëÿ t ∈ [0, L], i = 4, 5, 6.
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