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ÊÐÀÅÂÀß ÇÀÄÀ×À ÑÎ ÑÌÅÙÅÍÈÅÌ
ÄËß ÎÄÍÎÃÎ ÂÛÐÎÆÄÀÞÙÅÃÎÑß ÃÈÏÅÐÁÎËÈ×ÅÑÊÎÃÎ

ÓÐÀÂÍÅÍÈß ÂÒÎÐÎÃÎ ÐÎÄÀ

À.Ê. Óðèíîâ, À.Á. Îêáîåâ

Ðàññìîòðèì óðàâíåíèå

Uxx + yUyy − nUy − λ2U = 0, y < 0, (1)

â êîíå÷íîé îäíîñâÿçíîé îáëàñòè D îãðàíè÷åííîé õàðàêòåðèñòèêàìè AC : x−2
√
−y =

= 0, BC : x+ 2
√
−y = 1 è AB : y = 0 óðàâíåíèÿ (1) ïðè y 6 0, ãäå n = 0, 1, 2, . . . , à

λ ∈ R, λi ∈ R.
Çàäà÷à Í. Íàéòè ðåãóëÿðíîå â îáëàñòè D ðåøåíèå U(x, y) ∈ C(D̄) óðàâíåíèÿ (1),

óäîâëåòâîðÿþùåå óñëîâèÿì

U(x, 0) = τ(x), x ∈ [0, 1],

a(x)A1,λi
0x [D1−β

0x U(θ0)] + b(x)A1,λi
x1 [D1−β

x1 U(θ1)] = f(x), x ∈ (0, 1),

ãäå τ(x), a(x), b(x), f(x) � çàäàííûå ôóíêöèè, ïðè÷åì

x−βa(x) + (1− x)−βb(x) 6= 0,

τ(x) ∈ C(2n+4)[0, 1]
⋂
C(3n+4)(0, 1), a(x), b(x), f(x) ∈ C[0, 1],

An,λkx � îïåðàòîð îïðåäåëÿåìûé ôîðìóëîé [1]

An,λkx [f(x)] ≡ f(x)−
x∫
k

f(x)

(
k − t
k − x

)n
∂

∂t
J0[λ

√
(x− k)(x− t)] dt,

à D
3/2+n
0x è D

3/2+n
x1 � îïåðàòîðû äðîáíîãî äèôôåðåíöèðîâàíèÿ [2],

A−n (τ, λ) =
1

π

n∑
k=0

(4y)kCk
n+1

(−n)k(1/2)k

1∫
0

Ψk(τ, λ)[z(1− z)]k−1/2J̄k−1/2(σ) dx+

+
2(4y)n+1

π(−n)n(1/2)n+1

1∫
0

Ψn+1(τ, λ)[z(1− z)]n+1/2

{
ln[
√
−yz(1− z)]J̄n+1/2(σ)−

−
∞∑
m=1

(−1)m(σ/2)2m

m!(n+ 3/2)m

m∑
j=1

1

n+ j + 1/2

}
dx,
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Jγ(σ) � ôóíêöèÿ Áåññåëÿ ïåðâîãî ðîäà, J̄γ(σ) = Γ(γ + 1)(σ/2)−γJγ(σ), Γ(z) � ãàììà
ôóíêöèÿ Ýéëåðà, (a)k � ñèìâîë Ïîõãàììåðà, Ψk(τ, λ) = (λ2 − d2/dt2)kτ(t), t = x −
− 2
√
−y(1− 2z), σ = 4λ

√
−yz(1− z), à òî÷êè

θ0 = (x/2,−x2/16) è θ1 = ((1 + x)/2,−(1− x)2/16)

ÿâëÿþòñÿ òî÷êàìè ïåðåñå÷åíèÿ õàðàêòåðèñòèê óðàâíåíèÿ (1), âûõîäÿùèõ èç òî÷êè
E(x, 0) ñ õàðàêòåðèñòèêàìè AC è BC ñîîòâåòñòâåííî.
Òåîðåìà. Åñëè xn+1/2a(x)+(1−x)n+1/2b(x) 6= 0, òî ðåøåíèå ïîñòàâëåííîé çàäà÷è

ñóùåñòâóåò è åäèíñòâåííî.
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