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Àííîòàöèÿ. Â ðàáîòå èññëåäîâàíà íåëîêàëüíàÿ çàäà÷à ñî ñìåùåíèåì íà ñîïðÿæå-

íèå äâóõ óðàâíåíèé ãèïåðáîëè÷åñêîãî òèïà âòîðîãî ïîðÿäêà, ñîñòîÿùåãî èç âîëíî-

âîãî óðàâíåíèÿ â îäíîé ÷àñòè îáëàñòè è âûðîæäàþùåãîñÿ ãèïåðáîëè÷åñêîãî óðàâ-

íåíèÿ ïåðâîãî ðîäà â äðóãîé ÷àñòè. Ñ èñïîëüçîâàíèåì ìåòîäà Òðèêîìè íàéäåíû

äîñòàòî÷íûå óñëîâèÿ íà çàäàííûå �óíêöèè, îáåñïå÷èâàþùèå ñóùåñòâîâàíèå åäèí-

ñòâåííîãî ðåãóëÿðíîãî â ðàññìàòðèâàåìîé îáëàñòè ðåøåíèÿ èññëåäóåìîé çàäà÷è. Â

÷àñòíîì ñëó÷àå ðåøåíèå çàäà÷è âûïèñàíî â ÿâíîì âèäå.

Êëþ÷åâûå ñëîâà: âîëíîâîå óðàâíåíèå, âûðîæäàþùååñÿ ãèïåðáîëè÷åñêîå óðàâíå-

íèå, óðàâíåíèå Âîëüòåððà, ìåòîä Òðèêîìè, ìåòîä èíòåãðàëüíûõ óðàâíåíèé, ìåòîäû
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÷àíèÿ, êîòîðûå ïîçâîëèëè ïîâûñèòü êà÷åñòâî ñòàòüè.
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Abstrat. In this paper, we study a nonloal problem with a shift to onjugation of

two equations of seond-order hyperboli type, onsisting of a wave equation in one

part of the domain and a degenerate hyperboli equation of the �rst kind in the other

part. Using the Triomi method, su�ient onditions are found for given funtions that

ensure the existene of a unique solution of the problem under study that is regular

in the region under onsideration. In a partiular ase, the solution of the problem is

written out expliitly.
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Ââåäåíèå. Ïîñòàíîâêà çàäà÷è.

Íà åâêëèäîâîé ïëîñêîñòè òî÷åê (x, y) ðàññìîòðèì óðàâíåíèå

0 =

{
(−y)muxx − uyy + λ(−y)

m−2
2 ux, y < 0,

uxx − uyy + f, y > 0,
(1)

ãäå m, λ− çàäàííûå ÷èñëà, ïðè÷åì m > 0, |λ| ≤ m
2
; f = f (x, y)− çàäàííàÿ �óíêöèÿ;

u = u (x, y)− èñêîìàÿ �óíêöèÿ.

Óðàâíåíèå (1) ïðè y < 0 ñîâïàäàåò ñ óðàâíåíèåì

(−y)muxx − uyy + λ(−y)
m−2

2 ux = 0, (2)

à ïðè y > 0 óðàâíåíèå (1) ÿâëÿåòñÿ íåîäíîðîäíûì âîëíîâûì óðàâíåíèåì

uxx − uyy + f(x, y) = 0. (3)

Óðàâíåíèå (2) îòíîñèòñÿ ê êëàññó âûðîæäàþùèõñÿ ãèïåðáîëè÷åñêèõ óðàâíåíèé ïåð-

âîãî ðîäà [1, . 21℄. Âàæíûì ñâîéñòâîì óðàâíåíèÿ (2) ÿâëÿåòñÿ òîò �àêò, ÷òî ïðè |λ| ≤ m
2

äëÿ íåãî êîððåêòíà çàäà÷à Êîøè â îáû÷íîé ïîñòàíîâêå ñ äàííûìè íà ëèíèè ïàðàáîëè-

÷åñêîãî âûðîæäåíèÿ y = 0, íåñìîòðÿ íà òî, ÷òî íàðóøåíî óñëîâèå Ïðîòòåðà [2℄. Ïðè

m = 2 óðàâíåíèå (2) ïåðåõîäèò â óðàâíåíèå Áèöàäçå-Ëûêîâà [3, . 37℄, [4℄, [5, . 234℄, à

ïðè λ = 0 èç óðàâíåíèÿ (2) ïðèõîäèì ê óðàâíåíèþ �åëëåðñòåäòà, êîòîðîå, êàê ïîêàçà-

íî â ìîíîãðà�èè [6, ñ. 234℄, íàõîäèò ïðèìåíåíèå â çàäà÷å îïðåäåëåíèÿ �îðìû ïðîðåçè

ïëîòèíû. ×àñòíûì ñëó÷àåì óðàâíåíèÿ (2) òàêæå ÿâëÿåòñÿ óðàâíåíèå Òðèêîìè, êîòîðûé

íàõîäèò ñâîè ïðèìåíåíèÿ â òåîðèè îêîëîçâóêîâîé ãàçîâîé äèíàìèêè è àýðîäèíàìèêè

[7, ñ. 38℄, [8, ñ. 280℄ [9, . 373℄.

Óðàâíåíèå (1) ðàññìàòðèâàåòñÿ â îáëàñòè Ω = Ω1 ∪Ω2 ∪ I, ãäå Ω1− ýòî îáëàñòü, îãðà-

íè÷åííàÿ õàðàêòåðèñòèêàìè σ1 = AC : x− 2
m+2

(−y)(m+2)/2 = 0 è

σ2 = CB : x + 2
m+2

(−y)(m+2)/2 = r óðàâíåíèÿ (2), âûõîäÿùèìè èç òî÷êè C = (r/2, yC),

ÌÀÒÅÌÀÒÈÊÀ
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yC = −
[
r(m+2)

4

] 2
m+2

, ïðîõîäÿùèìè ÷åðåç òî÷êè A = (0, 0) è B = (r, 0), ñîîòâåòñòâåí-

íî, è îòðåçêîì I = AB ïðÿìîé y = 0; Ω2− îáëàñòü, îãðàíè÷åííàÿ õàðàêòåðèñòèêàìè

σ3 = AD : x − y = 0, σ4 = BD : x + y = r óðàâíåíèÿ (3), âûõîäÿùèìè èç òî÷åê A è B,
ïåðåñåêàþùèìèñÿ â òî÷êå D =

(
r
2
, r
2

)
è îòðåçêîì I = AB.

�åãóëÿðíûì â îáëàñòè Ω ðåøåíèåì óðàâíåíèÿ (1) íàçîâåì �óíêöèþ u = u (x, y) èç
êëàññà u (x, y) ∈ C

(
Ω̄
)
∩ C1 (Ω) ∩ C2 (Ω1 ∪ Ω2), ïðè ïîäñòàíîâêå êîòîðîé óðàâíåíèå (1)

îáðàùàåòñÿ â òîæäåñòâî.

Çàäà÷à 1. Íàéòè ðåãóëÿðíîå â îáëàñòè Ω ðåøåíèå óðàâíåíèÿ (1), óäîâëåòâîðÿþùåå

óñëîâèÿì

u [θ1 (x)] = ψ1(x), 0 ≤ x ≤ r, (4)

α1(x)x
1−β2Dβ1

0x

{
tβ−1u [θ0(t)]

}
+ α2(x)D

β−1
0x uy(t, 0) + α3(x)u(x, 0) = ψ2(x), 0 < x < r, (5)

ãäå α1(x), α2(x), α3(x), ψ1(x), ψ2(x)− çàäàííûå íà îòðåçêå [0, r] �óíêöèè, ïðè÷åì
α2
1(x) + α2

2(x) + α2
3(x) 6= 0 ∀ x ∈ [0, r] .

Çäåñü θ0(x) =
(
x
2
,−(2− 2β)β−1x1−β

)
, θ1(x) =

(
x
2
, x
2

)
- a��èêñû òî÷åê ïåðåñå÷åíèÿ

õàðàêòåðèñòèê, âûõîäÿùèõ èç òî÷êè (x, 0) ñ õàðàêòåðèñòèêàìè AC è AD óðàâíåíèé 2) è

3) ñîîòâåòñòâåííî; β1 =
m−2λ
2(m+2)

, β2 =
m+2λ
2(m+2)

, β = β1 + β2 =
m

m+2
;

Dγ
cxϕ(t) =






sgn(x−c)
Γ(−γ)

x∫
c

ϕ(t) dt
|x−t|1+γ , γ < 0,

sgn[γ]+1(x− c) d[γ]+1

dx[γ]+1
D

γ−[γ]−1
cx ϕ(t), γ > 0,

−

îïåðàòîð äðîáíîãî (â ñìûñëå �èìàíà-Ëèóâèëëÿ) èíòåãðî-äè��åðåíöèðîâàíèÿ ïîðÿäêà

|γ|, ãäå [γ]− åñòü öåëàÿ ÷àñòü ÷èñëà γ [5, . 28℄, [11℄.
Çàäà÷à �óðñà äëÿ âûðîæäàþùåãîñÿ âíóòðè îáëàñòè ãèïåðáîëè÷åñêîãî óðàâíåíèÿ ðà-

íåå èññëåäîâàíà â ðàáîòàõ [12℄, [13℄. Â ðàáîòå [12℄ èññëåäîâàí êðèòåðèé íåïðåðûâíîñòè

ðåøåíèÿ çàäà÷è �óðñà äëÿ óðàâíåíèÿ âèäà (2), à â [13℄ ðåøåíèå çàäà÷è �óðñà äëÿ âû-

ðîæäàþùåãîñÿ âíóòðè îáëàñòè ìîäåëüíîãî óðàâíåíèÿ âûïèñàíî â ÿâíîì âèäå. Â ðàáîòå

[14℄ ðàññìîòðåíà ïåðâàÿ êðàåâàÿ çàäà÷à äëÿ âûðîæäàþùåãîñÿ âíóòðè îáëàñòè ãèïåðáî-

ëè÷åñêîãî óðàâíåíèÿ. Êðàåâûå çàäà÷è äëÿ âûðîæäàþùèõñÿ ãèïåðáîëè÷åñêèõ óðàâíåíèé

â õàðàêòåðèñòè÷åñêîì ÷åòûðåõóãîëüíèêå ñ äàííûìè íà ïðîòèâîïîëîæíûõ õàðàêòåðèñòè-

êàõ èññëåäîâàíû â ðàáîòàõ [15℄, [16℄, [17℄. Çàäà÷è ñî ñìåùåíèåì äëÿ âûðîæäàþùèõñÿ

âíóòðè îáëàñòè ãèïåðáîëè÷åñêèõ óðàâíåíèé áûëè èçó÷åíû â ðàáîòàõ [18℄, [19℄, [20℄, [21℄.

Çàäà÷è ñî ñìåùåíèåì äëÿ âûðîæäàþùåãîñÿ ãèïåðáîëè÷åñêîãî óðàâíåíèÿ ïåðâîãî ðîäà

âèäà (2), êàê îáîáùåíèÿ ïåðâîé è âòîðîé çàäà÷ Äàðáó èññëåäîâàíû â ðàáîòå [22℄. Â ðàì-

êàõ äàííîé ðàáîòû äëÿ óðàâíåíèÿ (1) èçó÷åíà íåëîêàëüíàÿ çàäà÷à 1 , êîòîðàÿ îòíîñèòñÿ

ê êëàññó êðàåâûõ çàäà÷ ñî ñìåùåíèåì Æåãàëîâà-Íàõóøåâà [23℄, [24℄, [25℄, [26℄ è ÿâëÿþòñÿ

îáîáùåíèÿìè çàäà÷è �óðñà è çàäà÷ ñ äàííûìè íà ïðîòèâîïîëîæíûõ õàðàêòåðèñòèêàõ äëÿ

óðàâíåíèÿ âèäà (1). Íàéäåíû äîñòàòî÷íûå óñëîâèÿ íà çàäàííûå �óíêöèè α1(x), α2(x),
α3(x), ψ1(x), ψ2(x) è f(x, y), ïðè êîòîðîì ñóùåñòâóåò åäèíñòâåííîå ðåãóëÿðíîå â ðàññìàò-

ðèâàåìîé îáëàñòè ðåøåíèå çàäà÷è 1. Â íåêîòîðûõ ÷àñòíûõ ñëó÷àÿõ ðåøåíèe çàäà÷è 1

âûïèñàíî â ÿâíîì âèäå.

Èññëåäîâàíèå çàäà÷è 1

Ïóñòü

γ1 =
Γ(β)

Γ(β2)
, γ2 =

(2− 2β)β−1Γ(2− β)

Γ(1− β1)
.

Ñïðàâåäëèâà ñëåäóþùàÿ

MATHEMATICS
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Òåîðåìà 1. Ïóñòü çàäàííûå �óíêöèè α1(x), α2(x), α3(x), ψ1(x), ψ2(x), f(x, y) òàêîâû,
÷òî

α1(x), α2(x), α3(x) ∈ C1[0, r] ∩ C2(0, r), (6)

ψ1(x), ψ2(x) ∈ C[0, r] ∩ C2(0, r), (7)

f(x, y) ∈ C1(Ω2), (8)

è âûïîëíåíî îäíî èç óñëîâèé: ëèáî

α2(x)− γ2α1(x) 6= 0 ∀ x ∈ [0, r]; (9)

ëèáî æå

α2(x)− γ2α1(x) ≡ 0, α3(x) + γ1α1(x) 6= 0 ∀ x ∈ [0, r]. (10)

Òîãäà ñóùåñòâóåò åäèíñòâåííîå ðåãóëÿðíîå â îáëàñòè Ω ðåøåíèå çàäà÷è 1.

Äîêàçàòåëüñòâî. Ïóñòü ñóùåñòâóåò ðåøåíèå çàäà÷è (1), (4), (5) è ïóñòü

u (x, 0) = τ (x) , 0 ≤ x ≤ r, (11)

uy (x, 0) = ν (x) , 0 < x < r. (12)

Íàéäåì �óíäàìåíòàëüíûå ñîîòíîøåíèÿ ìåæäó èñêîìûìè �óíêöèÿìè τ (x) è ν (x),
ïðèíåñåííûå èç ñîîòâåòñòâóþùèõ ÷àñòåé Ω1 è Ω2 îáëàñòè Ω íà ëèíèþ y = 0.

�åãóëÿðíîå â îáëàñòè Ω1 ðåøåíèå çàäà÷è (11), (12) äëÿ óðàâíåíèÿ (2) ïðè |λ| ≤ m
2

äàåòñÿ ïî îäíîé èç ñëåäóþùèõ �îðìóë [27, . 14℄:

u (x, y) =
Γ(β)

Γ (β1) Γ (β2)

1∫

0

τ
[
x+ (1− β) (−y)

1
1−β (2t− 1)

]
tβ2−1 (1− t)β1−1 dt+

+
Γ (2− β) y

Γ (1− β1) Γ (1− β2)

1∫

0

ν
[
x+ (1− β) (−y)

1
1−β (2t− 1)

]
t−β1 (1− t)−β2 dt, |λ| <

m

2

(13)

u (x, y) = τ

(
x−

2

m+ 2
(−y)

m+2
2

)
+

+
2y

m+ 2

1∫

0

ν

[
x−

2

m+ 2
(−y)

m+2
2 (2t− 1)

]
(1− t)−

m
m+2 dt, λ = −

m

2
; (14)

u (x, y) = τ

(
x+

2

m+ 2
(−y)

m+2
2

)
+

+
2y

m+ 2

1∫

0

ν

[
x+

2

m+ 2
(−y)

m+2
2 (2t− 1)

]
(1− t)−

m
m+2 dt, λ =

m

2
, (15)

ãäå τ(x) ∈ C[0, r] ∩ C2(0, r), ν(x) ∈ C1(0, r) ∩ L1[0, r]; Γ(x) =
∞∫
0

exp(−t)tx−1dt � èíòåãðàë

Ýéëåðà ïåðâîãî ðîäà.
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�àññìîòðèì ñíà÷àëà ñëó÷àé, êîãäà |λ| < m
2
. Â ýòîì ñëó÷àå èç �îðìóëû (13) íàõîäèì

u[θ0(x)] = u
(x
2
,−(2− 2β)β−1x1−β

)
=

Γ(β)

Γ (β1) Γ (β2)

1∫

0

τ(xt) tβ2−1 (1− t)β1−1 dt−

−
Γ (2− β) (2− 2β)β−1x1−β

Γ (1− β1) Γ (β2)

1∫

0

ν(xt) t−β1 (1− t)−β2 dt.

Ââîäÿ íîâóþ ïåðåìåííóþ èíòåãðèðîâàíèÿ z = xt, ïîñëåäíåå ðàâåíñòâî ïåðåïèøåòñÿ â

âèäå

u [θ0 (x)] =
Γ (β)

Γ (β1) Γ (β2)
x1−β

x∫

0

τ (z) zβ2−1

(x− z)1−β1
dz−

−
Γ (2− β)

Γ (1− β1) Γ (1− β2)
(2− 2β)β−1

x∫

0

z−β1ν (z)

(x− z)β2
dz.

Â òåðìèíàõ îïåðàòîðà Dγ
cxϕ(t) äðîáíîãî (â ñìûñëå �èìàíà-Ëèóâèëëÿ) èíòåãðî-äè�-

�åðåíöèðîâàíèÿ ïîñëåäíåå ðàâåíñòâî ïåðåïèøåòñÿ â âèäå:

u [θ0 (x)] =
Γ (β)x1−β

Γ (β2)
D−β1

0x

[
tβ2−1τ(t)

]
−

(2− 2β)β−1 Γ (2− β)

Γ (1− β1)
Dβ2−1

0x

[
t−β1ν(t)

]
. (16)

Âîñïîëüçóåìñÿ äàëåå ñëåäóþùèìè çàêîíàìè âçâåøåííîé êîìïîçèöèè îïåðàòîðîâ äðîá-

íîãî äè��åðåíöèðîâàíèÿ è èíòåãðèðîâàíèÿ ñ îäèíàêîâûìè íà÷àëàìè [6, . 18℄, [11℄

D−γ
cx D

γ
ctϕ(s) = ϕ(x), (17)

Dα
cx|t− c|α+γDγ

ctϕ(s) = |x− c|γDα+γ
cx |t− c|αϕ(t), (18)

ãäå 0 < α ≤ 1, γ < 0, α + γ > −1; ϕ(x) ∈ L1[a, b], ïðè÷åì ïðè α + γ > 0 �óíêöèÿ ϕ(x)
îáëàäàåò ïðîèçâîäíîé äðîáíîãî ïîðÿäêà Dα+γ

cx ϕ(t).
�àçäåëèâ îáå ÷àñòè ðàâåíñòâà (16) íà x1−β

, à çàòåì ïðèìåíÿÿ ê îáåèì ÷àñòÿì ïîëó-

÷åííîãî ðàâåíñòâà îïåðàòîð Dβ1
0x è, ïîëüçóÿñü ïðèâåäåííûìè âûøå çàêîíàìè êîìïîçèöèè

(17), (18), íàõîäèì

x1−β2Dβ1

0x

{
tβ−1u [θ0 (t)]

}
= γ1τ(x)− γ2D

β−1
0x ν(t). (19)

C ó÷åòîì (19) óñëîâèå (5) ïåðåïèøåòñÿ â ñëåäóþùåì âèäå

[α3(x) + γ1α1(x)] τ(x) + [α2(x)− γ2α1(x)]D
β−1
0x ν(t) = ψ2(x). (20)

Ñîîòíîøåíèå (20) åñòü �óíäàìåíòàëüíîå ñîîòíîøåíèå ìåæäó èñêîìûìè �óíêöèÿìè τ(x)
è ν(x), ïðèíåñåííîå èç îáëàñòè Ω1 íà ëèíèþ y = 0 ïðè |λ| < m

2
. Ïðè λ = −m

2
èç (14) ïðè

óñëîâèè (5) âíîâü ïðèõîäèì ê ñîîòíîøåíèþ âèäà (20), íî ïðè β1 = 0, β2 = β = m
m+2

,

γ1 = 0, γ2 = 2β−1(1 − β)β, à ïðè λ = m
2
èç (15) ïðè óñëîâèè (5) ïðèõîäèì ê (20), ãäå

β1 = β = m
m+2

, β2 = 0, γ1 = 1, γ2 = (2− 2β)β−1Γ(2− β)

MATHEMATICS
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Íàéäåì òåïåðü �óíäàìåíòàëüíîå ñîîòíîøåíèå ìåæäó �óíêöèÿìè τ(x) è ν(x) , ïðè-
íåñåííîå èç îáëàñòè Ω2 íà ëèíèþ y = 0. Äëÿ ýòîãî âîñïîëüçóåìñÿ ñëåäóþùèì ïðåäñòàâ-

ëåíèåì ðåãóëÿðíîãî â îáëàñòè Ω2 ðåøåíèÿ çàäà÷è Êîøè (11), (12) äëÿ óðàâíåíèÿ (3),

êîòîðîå âûïèñûâàåòñÿ ïî �îðìóëå Äàëàìáåðà [28, . 59℄:

u (x, y) =
τ (x+ y) + τ (x− y)

2
+

1

2

x+y∫

x−y

ν (t) dt+
1

2

y∫

0

x+y−t∫

x−y+t

f (s, t) dsdt, (21)

ãäå τ(x) ∈ C[0, r] ∩ C2(0, r), ν(x) ∈ C1(0, r) ∩ L1(0, r).
Óäîâëåòâîðÿÿ (21) óñëîâèþ (4) áóäåì èìåòü

u [θ1 (x)] = u
(x
2
,
x

2

)
=
τ (x) + τ (0)

2
+

1

2

x∫

0

ν (t) dt+
1

2

x
2∫

0

x−t∫

t

f (s, t) dsdt = ψ1(x),

îòêóäà

τ(x) = 2ψ1(x)− ψ1(0)−

x∫

0

ν (t) dt−

x
2∫

0

x−t∫

t

f (s, t) dsdt. (22)

Ñîîòíîøåíèå (22) åñòü âòîðîå �óíäàìåíòàëüíîå ñîîòíîøåíèå ìåæäó �óíêöèÿìè τ(x)
è ν(x), ïðèíåñåííîå èç îáëàñòè Ω2 íà ëèíèþ I = AB.

Èñêëþ÷àÿ èç (20) è (22) èñêîìóþ �óíêöèþ τ(x) îòíîñèòåëüíî ν(x) ïðèõîäèì ê óðàâ-

íåíèþ âèäà

x∫

0

K(x, t)ν (t) dt = F (x), (23)

ãäå K(x, t) = [α2(x)− γ2α1(x)](x− t)−β/Γ(1− β)− [α3(x) + γ1α1(x)],

F (x) = ψ2(x)− [α3(x) + γ1α1(x)]

[
2ψ1(x)− ψ1(0)−

x
2∫
0

x−t∫
t

f (s, t) dsdt

]
.

Èç ñâîéñòâ (6), (7), (8) íà çàäàííûå �óíêöèè α1(x), α2(x), α3(x), ψ1(x), ψ2(x), f(x, y)
ñëåäóåò, ÷òî óðàâíåíèå (23) åñòü èíòåãðàëüíîå óðàâíåíèå Âîëüòåððà ïåðâîãî ðîäà ñ ÿä-

ðîì K(x, t) ∈ L1 ([0, r]× [0, r]), èìåþùèì ñëàáóþ îñîáåííîñòü ïðè x = t è ïðàâîé ÷à-

ñòüþ F (x) ∈ L1[0, r]∩C
1(0, r). Ñîãëàñíî îáùåé òåîðèè èíòåãðàëüíûõ óðàâíåíèé Âîëüòåð-

ðà ïåðâîãî ðîäà ñî ñëàáîé îñîáåííîñòüþ, ñóùåñòâóåò åäèíñòâåííîå ðåøåíèå ν(x) óðàâ-
íåíèÿ (23), ïðèíàäëåæàùåå òîìó æå êëàññó, ÷òî è ïðàâàÿ ÷àñòü F (x), òî åñòü êëàññó

ν(x) ∈ L1[0, r] ∩ C
1(0, r).

Åñëè âûïîëíåíî óñëîâèå (9) è [α3(x) + γ1α1(x)]/[α2(x) − γ2α1(x)] = α = const, òî
ðåøåíèå óðàâíåíèÿ (23) âûïèñûâàåòñÿ ïî �îðìóëå [6, ñ. 93℄:

ν(x) = D1−β
0x

{
F (t)

α2(t)− γ2α1(t)

}
+

+α

x∫

0

(x− t)β−1Eβ−1

[
α(x− t)β ; β

]
D1−β

0t

{
F (s)

α2(s)− γ2α1(s)

}
dt,
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ãäå Eρ(z, µ) =
∞∑
n=0

zn

Γ(µ+nρ−1)
� åñòü �óíêöèÿ òèïà Ìèòòàã-Ëå��ëåðà [10, . 117℄, êîòîðàÿ

ïðè µ = 1 ñîâïàäàåò ñ �óíêöèåé Ìèòòàã-Ëå��ëåðà Eρ(z, 1) = E1/ρ(z).
Åñëè æå âûïîëíåíî óñëîâèå (10) òåîðåìû 1, òî èç ñèñòåìû (20), (22) ñðàçó íàõîäèì

τ(x) =
ψ2(x)

α3(x) + γ1α1(x)
,

ν(x) = 2ψ′
1(x)−

[
ψ2(x)

α3(x) + γ1α1(x)

]′
−

x
2∫

0

f(x− t, t)dt.

Ïîñëå òîãî êàê �óíêöèÿ ν(x) íàéäåíà, âòîðóþ èñêîìóþ �óíêöèþ τ(x) ìîæíî íàéòè
èç ñîîòíîøåíèé (20) èëè (22). Òîãäà ðåøåíèå èññëåäóåìîé çàäà÷è 1 â îáëàñòè Ω1 äàåòñÿ

ïî îäíîé èç �îðìóë (13), (14) èëè (15), à â îáëàñòè Ω2 ðåøåíèå çàäà÷è (11), (12) äëÿ

óðàâíåíèÿ (3) âûïèñûâàåòñÿ ïî �îðìóëå (21).
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