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Â ïðÿìîóãîëüíîé îáëàñòè Ω = {z : 0 < x < r; −r < y < β}, (0 < β, 0 < r), Ω+ =
Ω ∩ (y > 0), Ω− = Ω ∩ (y < 0) åâêëèäîâîé ïëîñêîñòè òî÷åê z = (x, y) ñ âåðøèíàìè â
òî÷êàõ A0 = (0, β), B0 = (r, β), C = (r,−r), D = (0,−r) ðàññìàòðèâàåòñÿ óðàâíåíèå

Lu ≡ ∂2u

∂x2
− ∂1+H(−y)u

∂y1+H(−y)
= f(z), (1)

ãäå f(z) =

{
f+(z) ∈ C

(
Ω̄+

)
,

f−(z) ∈ C
(
Ω̄−

) � çàäàííàÿ ôóíêöèÿ, H(y) � ôóíêöèÿ Õýâèñàéäà, u =

u(x, y) � íåèçâåñòíàÿ ôóíêöèÿ ñ óñëîâèÿìè ïåðèîäè÷íîñòè ïî x:

u(iy) = u(r + iy), ux(iy) = ux(r + iy), −r ≤ y ≤ β; (2)

óñëîâèÿìè ëèíåéíîãî ñîïðÿæåíèÿ:

lim
y→+0

u(z) = lim
y→−0

u(z), lim
y→+0

uy(z) = lim
y→−0

uy(z), 0 < x < r; (3)

è íåëîêàëüíûì êðàåâûì óñëîâèåì

uy(x− ir) = λu(x), 0 < x < r. (4)

Ñëåäóÿ ïðèíÿòûì â [2, c. 144] îáîçíà÷åíèÿì, ïîëîæèì: σx0 = {z : 0 ≤ x ≤ r, y = 0},
σry = {z : x = r,−r ≤ y ≤ β}, σx−r = {z : 0 ≤ x ≤ r, y = −r}, σ0y = {z : x = 0,−r ≤ y ≤
β}. Õàðàêòåðèñòèêè AC : x + y = 0 è BD : x− y = r ðàçáèâàþò îáëàñòü Ω− íà ÷åòûðå
òðåóãîëüíûå îáëàñòè: Ω1 = ABC0, Ω2 = BCC0, Ω3 = CDC0, Ω4 = ADC0, ãäå A = (0, 0),
B = (r, 0), C = (r,−r), C0 = (r/2,−r/2), D = (0,−r). Îáîçíà÷èì êëàññ D(L) = C(Ω̄) ∩
C1(Ω+ ∪ σx0 ∪Ω1)∩C1(Ω2 ∪ σry ∩ {Im z ≤ 0})∩C1(Ω3 ∪ σx−r)∩C1(Ω4 ∪ σ0y ∩ {Im z ≤ 0}).

Â Ω+ óðàâíåíèå (1) èìååò âèä

uxx − uy = f+(x, y), (5)

à Ω− � îáëàñòü, ãäå óðàâíåíèå (1) ñîâïàäàåò ñ îäíîìåðíûì âîëíîâûì óðàâíåíèåì

uxx − uyy = f−(x, y),

äàëåå âåçäå ïîëàãàåòñÿ, ÷òî u(x) ≡ τ(x), uy(x) ≡ ν(x). Ôóíêöèÿ τ(x) äîëæíà óäîâëå-
òâîðÿòü óñëîâèÿì Ôóðüå

τ(0) = τ(r), τ ′(0) = τ ′(r), (6)
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êîòîðûå ÿâëÿþòñÿ ðåãóëÿðíûìè êðàåâûìè óñëîâèÿìè [1, c.15].
Àíàëîãîì çàäà÷è À.À. Äåçèíà [2, c. 174-175] â ñëó÷àå óðàâíåíèÿ (1) ÿâëÿåòñÿ ñëåäó-

þùàÿ
Çàäà÷à D. Íàéòè ðåãóëÿðíîå âñþäó â îáëàñòè Ω, çà èñêëþ÷åíèåì, áûòü ìîæåò,

{z : y = 0, 0 < x < r;x + y = 0, x− y = r, 0 < x < r}, ðåøåíèå u(z) = u(x, y) óðàâíåíèÿ
(1) èç êëàññà D(L), óäîâëåòâîðÿþùåå óñëîâèÿì (2)�(4).

Ôóíäàìåíòàëüíîå ñîîòíîøåíèå ìåæäó τ(x) è ν(x), ïðèíåñåííîå íà îòðåçîê AB èç
îáëàñòè Ω− èìååò âèä:

ν(x) = λτ(x)− F (x), 0 < x < r,

ãäå F (x) îäíîçíà÷íî îïðåäåëÿåòñÿ ïðàâîé ÷àñòüþ óðàâíåíèÿ (1).
Ðåøåíèå u(z) çàäà÷è D â îáëàñòè Ω+ èùåòñÿ êàê ðåøåíèå ñëåäóþùåé íåëîêàëüíîé

êðàåâîé çàäà÷è äëÿ óðàâíåíèÿ (5).
Çàäà÷à D+. Íàéòè ðåãóëÿðíîå â îáëàñòè Ω+ ðåøåíèå u(z) óðàâíåíèÿ (5), êîòîðîå

íåïðåðûâíî â çàìêíóòîé îáëàñòè Ω̄+, èìååò ïðîèçâîäíóþ ux, íåïðåðûâíóþ âïëîòü
äî σ0y ∪ σry, ïðîèçâîäíóþ uy, íåïðåðûâíóþ âïëîòü äî σx0, è óäîâëåòâîðÿåò êðàåâûì
óñëîâèÿì

u(iy) = u(r + iy), ux(iy) = ux(r + iy), 0 < y < β, (7)

uy(x) = λu(x)− F (x), 0 < x < r. (8)

Â ðàáîòå äîêàçàíû ñóùåñòâîâàíèå è åäèíñòâåííîñòü çàäà÷è D ïðè λ > 0.
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