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Äèôôåðåíöèàëüíîå óðàâíåíèå â ÷àñòíûõ ïðîèçâîäíûõ

ïåðâîãî ïîðÿäêà îáùåãî âèäà ñ íà÷àëüíûìè äàííûìè â

äåêàðòîâûõ êîîðäèíàòàõ íà ëèíèè áåñêîíå÷íîé äëèíû

c⃝ Ñ. Í. Àëåêñååíêî1, Ë. E. Ïëàòîíîâà2

Àííîòàöèÿ. Äëÿ êâàçèëèíåéíîãî óðàâíåíèÿ â ÷àñòíûõ ïðîèçâîäíûõ ïåðâîãî ïîðÿäêà ñ íà-
÷àëüíûìè óñëîâèÿìè, çàäàííûìè â äåêàðòîâûõ êîîðäèíàòàõ, ïîñòðîåíà ñèñòåìà èç 15 èíòå-
ãðàëüíûõ óðàâíåíèé, ðåøåíèå êîòîðîé äàåò ðåøåíèå ðàññìîòðåííîé çàäà÷è Êîøè â èñõîäíûõ
êîîðäèíàòàõ. Àíîíñèðîâàíà òåîðåìà, â êîòîðîé ñôîðìóëèðîâàíû óñëîâèÿ ëîêàëüíîé ðàçðå-
øèìîñòè, íå âêëþ÷àþùèå â ñåáÿ ïðåäïîëîæåíèé î õàðàêòåðå ïîâåäåíèÿ õàðàêòåðèñòèê.

Êëþ÷åâûå ñëîâà: êâàçèëèíåéíîå äèôôåðåíöèàëüíîå óðàâíåíèå ïåðâîãî ïîðÿäêà, çàäà÷à
Êîøè, ìåòîä äîïîëíèòåëüíîãî àðãóìåíòà.

Îñíîâíûì îáúåêòîì èññëåäîâàíèÿ â äàííîé ðàáîòå ÿâëÿåòñÿ êâàçèëèíåéíîå óðàâ-
íåíèå â ÷àñòíûõ ïðîèçâîäíûõ ïåðâîãî ïîðÿäêà

a1(x1, x2, z)∂1z + a2(x1, x2, z)∂2z = f(x1, x2, z), (1.1)

ãäå ∂iz = ∂z
∂xi
, i = 1, 2, a1, a2, f � íåïðåðûâíî äèôôåðåíöèðóåìûå ôóíê-

öèè. Ðåøåíèå èùåòñÿ â íåêîòîðîé îêðåñòíîñòè ëèíèè L , êîòîðàÿ çàäàåòñÿ óðàâíåíèåì
x2 = φ(x1), −∞ < x1 < +∞ . Ñîîòâåòñòâåííî, çàäà÷à Êîøè ñòàâèòñÿ ñëåäóþùèì
îáðàçîì:

z|L = γ(x1), x1 ∈ (−∞; +∞). (1.2)

Ôóíêöèè φ(x1) , γ(x1) ∈ C
2
(−∞; +∞) , ãäå C

2
(−∞; +∞) � ìíîæåñòâî äâàæäû íåïðåðûâ-

íî äèôôåðåíöèðóåìûõ ôóíêöèé, îãðàíè÷åííûõ âìåñòå ñî ñâîèìè 1-îé è 2-îé ïðîèçâîäíû-
ìè íà (−∞; +∞) . Ïóñòü Nγ = max

(−∞;+∞)
|γ(x1)| . Â îáùèõ ÷åðòàõ ñõåìà ïðèìåíåíèÿ ìåòîäà

äîïîëíèòåëüíîãî àðãóìåíòà (äàëåå ÌÄÀ) ê çàäà÷å Êîøè âèäà (1.1), (1.2) áûëà íàìå÷åíà
â [3]. Íî â [3] ðåçîëüâåíòíàÿ ñèñòåìà èíòåãðàëüíûõ óðàâíåíèé íå ïðèâåäåíà.

Â ðàìêàõ äàííîé ðàáîòû ðàññìîòðåí ñëó÷àé, êîãäà ëèíèÿ L è îáëàñòü îïðåäåëåíèÿ
íåèçâåñòíîé ôóíêöèè z(x1, x2) ñîäåðæèòñÿ âî ìíîæåñòâå

Ωβ =

{
(x1, x2) : −∞ < x1 < +∞, min

(−∞;+∞)
(φ(x1)− β0) 6 x2 6 max

(−∞;+∞)
(φ(x1) + β0)

}
, β0 ∈ R.

Ïðèíöèïèàëüíàÿ îñîáåííîñòü èçó÷àåìîé çàäà÷è ñîñòîèò â òîì, ÷òî íàðÿäó ñ ïîèñêîì
íåèçâåñòíîé ôóíêöèè z(x1, x2) èùåòñÿ è îáëàñòü îïðåäåëåíèÿ ðåøåíèÿ. Ñîîòâåòñòâåí-
íî, ïîñòîÿííàÿ β0 äîëæíà áûòü äîñòàòî÷íî âåëèêà, ÷òîáû èñêîìàÿ îáëàñòü îïðåäåëå-
íèÿ z(x1, x2) âõîäèëà â Ωβ . Îáîçíà÷èì ýòó çàðàíåå íåèçâåñòíóþ îáëàñòü îïðåäåëåíèÿ
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ðåøåíèÿ çàäà÷è (1.1), (1.2) ÷åðåç Ωε . Òàê êàê â äàííîé ñòàòüå ðå÷ü èäåò î ëîêàëü-
íîé ðàçðåøèìîñòè, òî îáëàñòü Ωε ïðåäñòàâëÿåò ñîáîé íåêîòîðóþ îêðåñòíîñòü êðèâîé L .
Ïðèìåì äëÿ îïðåäåëåííîñòè, ÷òî âñå çàäàííûå ôóíêöèè a1, a2, f îïðåäåëåíû â îáëàñòè
Qρ = Ωβ × [−ρNγ, ρNγ] , ãäå êîýôôèöèåíò ρ âûáèðàåòñÿ èñõîäÿ èç âèäà ôóíêöèé a1, a2, f .
Ñôîðìóëèðóåì óñëîâèÿ íà L , ïðè âûïîëíåíèè êîòîðûõ ñïðàâåäëèâû íèæåïðèâåäåííûå
âûêëàäêè è óòâåðæäåíèÿ.

Îáëàñòü îïðåäåëåíèÿ ðåøåíèÿ Ωε áóäåì èñêàòü â âèäå ïîëîñû øèðèíîé ε â íàïðàâ-
ëåíèè Ox2 , ïðèëåãàþùåé ê L ñ îäíîé ñòîðîíû, òî÷íåå

Ωε = {(x1, x2) : −∞ < x1 < +∞, φ(x1) 6 x2 6 φ(x1) + ε} ,Ωε ⊂ Ωβ.

Ïàðàìåòð ε ïîäëåæèò îïðåäåëåíèþ, îãðàíè÷åíèå íà âåëè÷èíó ε ÿâëÿåòñÿ îäíèì èç îñ-
íîâíûõ óñëîâèé ðàçðåøèìîñòè çàäà÷è (1.1), (1.2). À âîçìîæíîñòü îïðåäåëåíèÿ ε ¾êîí-
ñòðóêòèâíî¿, èñõîäÿ èç äàííûõ çàäà÷è, ïðåäñòàâëÿåò ñîáîé îäíî èç îñíîâíûõ ïðåèìóùåñòâ
ÌÄÀ.

Â ðàìêàõ ìåòîäà äîïîëíèòåëüíîãî àðãóìåíòà [3] çàïèøåì äëÿ çàäà÷è Êîøè (1.2) ðàñ-
øèðåííóþ õàðàêòåðèñòè÷åñêóþ ñèñòåìó:

dη1
ds

= a1(η1, η2, u), (1.3)

dη2
ds

= a2(η1, η2, u), (1.4)

du

ds
= f(η1, η2, u) (1.5)

ñ íà÷àëüíûìè äàííûìè

η1|s=ω(x1,x2) = x1, η2|s=ω(x1,x2) = x2, u|L = γ(x1). (1.6)

Çäåñü ω(x1, x2), η1(s, x1, x2), η2(s, x1, x2), u(s, x1, x2) � íîâûå íåèçâåñòíûå ôóíêöèè,
íåïðåðûâíî äèôôåðåíöèðóåìûå ïî âñåì ïåðåìåííûì, s � äîïîëíèòåëüíûé àðãóìåíò,
0 6 s 6 ω(x1, x2) .

Çíà÷åíèå ω íà êðèâîé, çàäàííîé óðàâíåíèåì x2 = φ(x1) ïîëàãàåì ðàâíîé íóëþ, òî åñòü
ω(x1, φ(x1)) = 0 . Äëÿ ïîëó÷åíèÿ ðåøåíèÿ â èñõîäíûõ êîîðäèíàòàõ ðåøåíèÿ óðàâíåíèé
(1.3), (1.4) äîëæíû èìåòü âîçìîæíîñòü áûòü ïðåäñòàâëåííûìè â âèäå:

η1 = x1 −
ω(x1,x2)∫

s

a1(η1(δ, x1, x2), η2(δ, x1, x2), u(δ, x1, x2))dδ,

η2 = x2 −
ω(x1,x2)∫

s

a2(η1(δ, x1, x2), η2(δ, x1, x2), u(δ, x1, x2))dδ.

(1.7)

Ïðåäñòàâëåíèå (1.7) îïðàâäàíî, åñëè ìîæíî îïðåäåëèòü íîâóþ çàðàíåå íåèçâåñòíóþ
ôóíêöèþ θ(x1, x2) , äëÿ êîòîðîé â íåêîòîðîé îáëàñòè èçìåíåíèÿ åå àðãóìåíòîâ áûëè áû
ñïðàâåäëèâû ñîîòíîøåíèÿ:

θ (x1, x2) = x1 −
ω(x1,x2)∫

0

a1 (η1 (δ, x1, x2) , η2 (δ, x1, x2) , u (δ, x1, x2)) dδ,

φ (θ (x1, x2)) = x2 −
ω(x1,x2)∫

0

a2 (η1 (δ, x1, x2) , η2 (δ, x1, x2) , u (δ, x1, x2)) dδ.

(1.8)
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Èç ñîîòíîøåíèé (1.5)�(1.6) ïðè äîïóñòèìîñòè (1.7):

u(s, x1, x2) = γ(θ(x1, x2)) +

s∫
0

f(η1(δ, x1, x2), η2(δ, x1, x2), u(δ, x1, x2))dδ. (1.9)

Ë å ì ì à 1.1. Íåïðåðûâíî äèôôåðåíöèðóåìîå ðåøåíèå ñèñòåìû èíòåãðàëüíûõ
óðàâíåíèé (1.6), (1.7), (1.9) äàåò ðåøåíèå çàäà÷è Êîøè (1.1)�(1.2).

Ïðè äîêàçàòåëüñòâå ëåììû â ðàáîòå [4] áûëî âûâåäåíî îñíîâíîå óñëîâèå ðàçðåøèìîñòè.
Äëÿ âûâîäà ýòîãî óñëîâèÿ ïðîâåäåì ñëåäóþùèå âûêëàäêè: ïðîäèôôåðåíöèðóåì ïåðâîå è
âòîðîå óðàâíåíèå (1.8) ïî x1 è x2 . Ïîëó÷èì:

∂θ

∂x1
= 1− a1

∂ω

∂x1
−

ω(x1,x2)∫
0

(
∂a1
∂η1

∂η1
∂x1

+
∂a1
∂η2

∂η2
∂x1

+
∂a1
∂u

∂u

∂x1

)
dδ,

∂θ

∂x2
= −a1

∂ω

∂x2
−

ω(x1,x2)∫
0

(
∂a1
∂η1

∂η1
∂x2

+
∂a1
∂η2

∂η2
∂x2

+
∂a1
∂u

∂u

∂x2

)
dδ.

(1.10)

φ′ ∂θ

∂x1
= −a2

∂ω

∂x1
−

ω(x1,x2)∫
0

(
∂a2
∂η1

∂η1
∂x1

+
∂a2
∂η2

∂η2
∂x1

+
∂a2
∂u

∂u

∂x1

)
dδ,

φ′ ∂θ

∂x2
= 1− a2

∂ω

∂x2
−

ω(x1,x2)∫
0

(
∂a2
∂η1

∂η1
∂x2

+
∂a2
∂η2

∂η2
∂x2

+
∂a2
∂u

∂u

∂x2

)
dδ.

(1.11)

Óìíîæèì ïåðâîå óðàâíåíèå ñèñòåìû (1.10) íà a1 , âòîðîå � íà a2 , çàòåì ñëîæèì ïîëó÷åí-
íûå âûðàæåíèÿ. Áóäåì èìåòü:

(
a1
∂θ

∂x1
+ a2

∂θ

∂x2

)
+ a1

(
a1
∂ω

∂x1
+ a2

∂ω

∂x2
− 1

)
= −

ω(x1,x2)∫
0

(
∂a1
∂η1

(
a1
∂η1
∂x1

+ a2
∂η1
∂x2

)
+

+
∂a1
∂η2

(
a1
∂η2
∂x1

+ a2
∂η2
∂x2

)
+
∂a1
∂u

(
a1
∂u

∂x1
+ a2

∂u

∂x2

))
dδ. (1.12)

Óìíîæèì ïåðâîå óðàâíåíèå ñèñòåìû (1.11) íà a1 , âòîðîå � íà a2 , çàòåì ñëîæèì ïîëó÷åí-
íûå âûðàæåíèÿ. Ïîëó÷èì:

φ′
(
a1
∂θ

∂x1
+ a2

∂θ

∂x2

)
+ a2

(
a1
∂ω

∂x1
+ a2

∂ω

∂x2
− 1

)
= −

ω(x1,x2)∫
0

(
∂a2
∂η1

(
a1
∂η1
∂x1

+ a2
∂η1
∂x2

)
+

+
∂a2
∂η2

(
a1
∂η2
∂x1

+ a2
∂η2
∂x2

)
+
∂a2
∂u

(
a1
∂u

∂x1
+ a2

∂u

∂x2

))
dδ. (1.13)

Îáîçíà÷èì

W (ζ) = a1
∂ζ

∂x1
+ a2

∂ζ

∂x2
.
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Ìû ïîëó÷èì ñëåäóþùóþ ñèñòåìó:

W (θ) + a1

(
a1
∂ω

∂x1
+ a2

∂ω

∂x2
− 1

)
= −

ω(x1,x2)∫
0

(
∂a1
∂η1

W (η1) +
∂a1
∂η2

W (η2) +
∂a1
∂u

W (u)

)
dδ,

φ′W (θ) + a2

(
a1
∂ω

∂x1
+ a2

∂ω

∂x2
− 1

)
= −

ω(x1,x2)∫
0

(
∂a2
∂η1

W (η1) +
∂a2
∂η2

W (η2) +
∂a2
∂u

W (u)

)
dδ.

(1.14)

Ñèñòåìà (1.14) ðàçðåøèìà, êîãäà

J =

∣∣∣∣ 1 a1
φ′ a2

∣∣∣∣ ̸= 0. (1.15)

Ââåäåì îáîçíà÷åíèÿ:

ωxi =
∂ω

∂xi
, θxi =

∂θ

∂xi
, uxi =

∂u

∂xi
, ηixj =

∂ηi
∂xj

, aij =
∂ai
∂ηj

, aiu =
∂ai
∂u

, fu =
∂f

∂u
, fi =

∂f

∂ηi
,

(i, j = 1, 2).

Äàëåå çàïèøåì ñèñòåìó óðàâíåíèé ñ èñïîëüçîâàíèåì òàêèõ îáîçíà÷åíèé:

u (s, x1, x2) = γ (θ (x1, x2)) +

s∫
0

f (η1 (δ, x1, x2) , η2 (δ, x1, x2) , u (δ, x1, x2)) dδ, (1.16)

uxj = γ′ (θ (x1, x2)) θxj +

s∫
0

(
2∑

i=1

fiηixj + fuuxj

)
dδ, (1.17)

ηj = xj −
ω(x1,x2)∫

s

aj (η1 (δ, x1, x2) , η2 (δ, x1, x2) , u (δ, x1, x2)) dδ, (1.18)

ηlxk = δlk − alωxk −
ω(x1,x2)∫

s

(
2∑

i=1

aliηixk + aluuxk

)
dδ, (1.19)

ω =

x2∫
φ(x1)

ωx2dx2, (1.20)

ωx1 = J−1

−φ′ +

ω(x1,x2)∫
0

(
φ′

(
2∑

i=1

a1iηix1 + a1uux1

)
−

(
2∑

i=1

a2iηix1 + a2uux1

))
dδ

 ,

(1.21)

ωx2 = J−1

1 +

ω(x1,x2)∫
0

(
φ′

(
2∑

i=1

a1iηix2 + a1uux2

)
−

(
2∑

i=1

a2iηix2 + a2uux2

))
dδ

 , (1.22)
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θ = x1 −
ω(x1,x2)∫

0

a1 (η1 (δ, x1, x2) , η2 (δ, x1, x2) , u (δ, x1, x2)) dδ, (1.23)

θxj = J−1

(
(−1)j+1a3−j +

ω(x1,x2)∫
0

(
a1

(
2∑

i=1

a2iηixj + a2uuxj

)
−

− a2

(
2∑

i=1

a1iηixj + a1uuxj

))
dδ

)
, (1.24)

ãäå j, l, k = 1, 2, δlk � ñèìâîë Êðîíåêåðà. Óðàâíåíèå (1.16) ïîëó÷åíî èíòåãðèðîâàíèåì óðàâ-
íåíèÿ (1.5) â ïðåäåëàõ îò 0 äî s ñ ó÷åòîì íà÷àëüíûõ äàííûõ (1.6). Óðàâíåíèÿ (1.17) ïîëó-
÷åíû äèôôåðåíöèðîâàíèåì óðàâíåíèÿ (1.9) ïî x1 è x2 , ñîîòâåòñòâåííî. Óðàâíåíèÿ (1.18)
ïîëó÷åíû èíòåãðèðîâàíèåì óðàâíåíèé (1.3) è (1.4) ñîîòâåòñòâåííî â ïðåäåëàõ îò s äî
ω(x1, x2) . Óðàâíåíèÿ (1.19) ïîëó÷åíû äèôôåðåíöèðîâàíèåì ïåðâîãî è âòîðîãî óðàâíåíèé
(1.7) ïî x1 è x2 , ñîîòâåòñòâåííî. Óðàâíåíèå (1.20) ïîëó÷åíî èíòåãðèðîâàíèå ðàâåíñòâà
ωx2 =

∂ω
∂x2

ïî Ox2 îò φ(x1) äî x2 . Óðàâíåíèÿ (1.21) è (1.24) ïðè j = 1 ïîëó÷åíû ðåøåíè-
åì ñèñòåìû óðàâíåíèé îòíîñèòåëüíî ωx1 è θx1 , ñîñòîÿùåé èç ïåðâîãî óðàâíåíèÿ (1.10) è
ïåðâîãî óðàâíåíèÿ (1.11). Óðàâíåíèÿ (1.22) è (1.24) ïðè j = 2 ïîëó÷åíû ðåøåíèåì ñèñòå-
ìû óðàâíåíèé îòíîñèòåëüíî ωx2 è θx2 , ñîñòîÿùåé èç âòîðîãî óðàâíåíèÿ (1.10) è âòîðîãî
óðàâíåíèÿ (1.11). Óðàâíåíèå (1.23) � ïåðâîå óðàâíåíèå (1.8).

Òàê êàê ïðè äîêàçàòåëüñòâå ñóùåñòâîâàíèÿ ðåøåíèÿ ñèñòåìû èíòåãðàëüíûõ óðàâíåíèé
(1.16) � (1.24), ïðîèçâîäíûå ðàññìàòðèâàþòñÿ êàê íîâûå íåèçâåñòíûå ôóíêöèè, ââåäåì
ñîîòâåòñòâóþùèå îáîçíà÷åíèÿ:

u(s, x1, x2) = U(s, x1, x2), ω = W1, θ =W2, θxi =W2i, uxi = Ui, ωxi = W1i, ηi = Hi,

ηixj = Hij, µ1 = x1 −H1, µ2 = x1 −W2, µixj = µij, (i, j = 1, 2).

Ñ íèìè îñíîâíàÿ ðåçîëüâåíòíàÿ ñèñòåìà çàïèøåòñÿ ñëåäóþùèì îáðàçîì:

U (s, x1, x2) = γ (W2 (x1, x2)) +

s∫
0

f (x1 − µ1, H2 (δ, x1, x2) , U (δ, x1, x2)) dδ, (1.25)

U1 = γ′ (W2 (x1, x2))W21 +

s∫
0

(f1(1− µ11) + f2H21 + fUU1) dδ, (1.26)

U2 = γ′ (W2 (x1, x2))W22 +

s∫
0

(f1(−µ12) + f2H22 + fUU2) dδ, (1.27)

µ1 =

W1(x1,x2)∫
s

a1 (x1 − µ1, H2, U (δ, x1, x2)) dδ, (1.28)

H2 = x2 −
W1(x1,x2)∫

s

a2 (x1 − µ1, H2, U (δ, x1, x2)) dδ, (1.29)

Æóðíàë ÑÂÌÎ. 2012. Ò. 14, � 3



26 Ñ. Í. Àëåêñååíêî, Ë. Å. Ïëàòîíîâà

µ11 = a1W11 +

W1(x1,x2)∫
s

(a11(1− µ11) + a12H21 + a1UU1) dδ, (1.30)

µ12 = a1W12 +

W1(x1,x2)∫
s

(a11(−µ12) + a12H22 + a1UU2) dδ, (1.31)

H21 = −a2W11 −
W1(x1,x2)∫

s

(a21(1− µ11) + a22H21 + a2UU1) dδ, (1.32)

H22 = 1− a2W12 −
W1(x1,x2)∫

s

(a21(−µ12) + a22H22 + a2UU2) dδ, (1.33)

W1 =

x2∫
φ(x1)

W12dx2, (1.34)

µ2 =

W1(x1,x2)∫
0

a1 (x1 − µ1, H2, U (δ, x1, x2)) dδ, (1.35)

W11 = J−1

(
−φ′ +

W1(x1,x2)∫
0

(
φ′ (a11(1− µ11) + a12H21 + a1UU1)−

− (a21(1− µ11) + a22H21 + a2UU1)
)
dδ

)
, (1.36)

W12 = J−1

(
1 +

W1(x1,x2)∫
0

(
φ′ (a11(−µ12) + a12H22 + a1UU2)−

− (a21(−µ12) + a22H22 + a2UU2)
)
dδ

)
, (1.37)

1− µ21 = J−1

(
a2 +

W1(x1,x2)∫
0

(
a1 (a21(1− µ11) + a22H21 + a2UU1)−

− a2 (a11(1− µ11) + a12H21 + a1UU1)
)
dδ

)
, (1.38)

− µ22 = J−1

(
−a1 +

W1(x1,x2)∫
0

(
a1 (a21(−µ12) + a22H22 + a2UU2)−

− a2 (a11(−µ12) + a12H22 + a1UU2)
)
dδ

)
. (1.39)
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Â ñèñòåìå (1.25) � (1.39) U, U1, U2, µ1, H2, µ11, µ12, H21, H22, W1, W11, W12, µ2, µ21 µ22 íî-
âûå íåèçâåñòíûå ôóíêöèè.

Íåñìîòðÿ íà äîñòàòî÷íî ñëîæíûé âèä, ðåçîëüâåíòíàÿ ñèñòåìà (1.25) � (1.39) ìî-
æåò áûòü èññëåäîâàíà ñ ïîìîùüþ êëàññè÷åñêîãî ìåòîäà ïîñëåäîâàòåëüíûõ ïðèáëèæåíèé.
Ïðèíöèïèàëüíûì ïðåèìóùåñòâîì ýòîé ñèñòåìû ÿâëÿåòñÿ òî, ÷òî â íåé ÿâíî âûïèñàíû âñå
âçàèìîñâÿçè ìåæäó èçâåñòíûìè è íåèçâåñòíûìè âåëè÷èíàìè. À, ñëåäîâàòåëüíî, íåïîñðåä-
ñòâåííûå îöåíêè äàþò êîíêðåòíîå âûðàæåíèå äëÿ âåëè÷èíû ε , õàðàêòåðèçóþùåé îáëàñòü
îïðåäåëåíèÿ ðåøåíèÿ. Âåñü íàáîð óñëîâèé, îáåñïå÷èâàþùèõ ñóùåñòâîâàíèå ðåøåíèÿ çàäà-
÷è (1.1) � (1.2) â èñõîäíûõ êîîðäèíàòàõ, ñôîðìóëèðîâàí â íèæåñëåäóþùåé òåîðåìå. Ïðè
ýòîì, êðîìå ââåäåííûõ âûøå, èñïîëüçîâàíî îáîçíà÷åíèå:

X2 = max
x1∈(−∞;+∞)

{|φ(x1)− β0| , |φ(x1) + β0|} .

Ò å î ð å ì à 1.3. Ïóñòü a1 (x1, x2, z) , a2 (x1, x2, z) , f (x1, x2, z) íåïðåðûâíî äèôôå-
ðåíöèðóåìûå ôóíêöèè ïî âñåì àðãóìåíòàì â îáëàñòè Qρ ;L � ëèíèÿ, íåñóùàÿ íà÷àëü-

íûå äàííûå:x2 = φ(x1) ; φ (x1) , γ (x1) ∈ C
2
(−∞; +∞) ; âûïîëíåíî îñíîâíîå óñëîâèå ðàçðå-

øèìîñòè |J | ≥ KJ . Òîãäà ñóùåñòâóåò òàêîå ÷èñëî ε0 > 0 , ÷òî ïðè 0 6 ε 6 ε0 , çàäà÷à
Êîøè (1.1), (1.2) èìååò åäèíñòâåííîå ðåøåíèå z ∈ C1(Ωε) , êîòîðîå ïðè s = ω ñîâïàäà-
åò ñ ôóíêöèåé u(s, x1, x2) = U(s, x1, x2) , îïðåäåëÿåìîé èç ðåçîëüâåíòíîé ñèñòåìû (1.25)
� (1.39).

Ç à ì å ÷ à í è å 1.2. ×èñëî ε0 îïðåäåëÿåòñÿ àëãåáðàè÷åñêèì îáðàçîì ÷åðåç èç-
âåñòíûå è çàäàííûå ôóíêöèè.
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A �rst-order partial di�erential equation of the common

type with initial data in Cartesian coordinates on an

in�nite length line

c⃝ S. N. Alekseenko3, L. E. Platonova4

Abstract. The Cauchy problem for a quasi-linear �rst order partial di�erential equation is studied
in case when initial data is given on an in�nite length smooth line with non-vertical gradient.
A system in 15 integral equations, a solution of which gives a solution of the considered Cauchy
problem in original coordinates, is constructed. Local solvability conditions, which do not include in
itself assumptions about behavior of the characteristic lines, are presented in a theorem announced
here.
Key Words: quasi-linear �rst order partial di�erential equation, Cauchy problem, method of an
additional argument.
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