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Íà ìíîæåñòâå Q = [0,∞)× [0, l] ðàññìîòðèì âîëíîâîå óðàâíåíèå

(∂2
x0
− a2∂2

x1
)u(x) = f(x), x ∈ Q, (1)

îòíîñèòåëüíî èñêîìîé ôóíêöèè u : R2 ⊃ Q ∈ x → u(x) ∈ R. Â (1) a2, l ∈ R è
a2, l2 > 0, ∂xj = ∂2/∂x2

j , j = 0, 1. Ê óðàâíåíèþ (1) ïðèñîåäèíÿþòñÿ óñëîâèÿ Êîøè

u(0, x1) = ϕ(x1), ∂x0u(0, x1) = ψ(x1), x1 ∈ [0, l], (2)

è óñëîâèÿ Äèðèõëå

u(x0, 0) = µ(1)(x0), u(x0, l) = µ(2)(x0), x0 ∈ [0,∞). (3)

Òåîðåìà 1.Ïóñòü âûïîëíÿþòñÿ ñëåäóþùèå óñëîâèÿ ãëàäêîñòè íà çàäàííûå ôóíê-
öèè çàäà÷è (1)�(3): f ∈ C1(Q), ϕ ∈ C2([0, l]), ψ ∈ C1([0, l]), µ(j) ∈ C2([0,∞)), j =
= 1, 2. Ñóùåñòâóåò êëàññè÷åñêîå ðåøåíèå u èç êëàññà C2(Q) çàäà÷è (1)�(3) òîãäà
è òîëüêî òîãäà, êîãäà âûïîëíÿþòñÿ ñëåäóþùèå îäíîðîäíûå óñëîâèÿ ñîãëàñîâàíèÿ:

ϕ(0)− µ(1)(0) = 0, dµ(1)(0)− ψ(0) = 0, a2d2ϕ(0)− d2µ(1)(0) + f(0, 0) = 0,

µ(2)(0)− ϕ(l) = 0, dµ(2)(0)− ψ(l) = 0, d2µ(2)(0)− a2d2ϕ(l)− f(0, l) = 0,

ãäå d � îïåðàòîð äèôôåðåíöèðîâàíèÿ îáûêíîâåííîé ïðîèçâîäíîé.
Äîêàçàòåëüñòâî òåîðåìû ïðèâåäåíî â [1].
Ðàññìîòðèì ðåøåíèå u çàäà÷è (1)�(3) íå òîëüêî â êëàññå C2(Q), íî è â êëàññå

Ck, k > 2, áîëåå ãëàäêèõ ôóíêöèé.
Òåîðåìà 2. Ïóñòü ïðàâàÿ ÷àñòü óðàâíåíèÿ (1) f ïðèíàäëåæèò ìíîæåñòâó

Ck−1(Q). Òîãäà ôóíêöèÿ vp, îïðåäåëÿåìà ôîðìóëàìè

v(
p
m)(x) = f (1,m)(x1 − ax0) + f (2,m)(x1 + ax0)−

− 1

4a2

x1∫−ax0
l−ml

dy

x1∫+ax0
ml

f

(
z − y

2a
,
z + y

a

)
dx, x1 ∈ [0, l],

vp(x) = v(
p
m)(x), x ∈ Q(m), m ∈ N,

ïðè ñîîòâåòñòâóþùåì âûáîðå f (j,m), j = 1, 2, m ∈ N, ïðèíàäëåæèò êëàññó Ck(Q),
ÿâëÿåòñÿ ðåøåíèåì óðàâíåíèÿ (1) è óäîâëåòâîðÿåò óñëîâèÿì

vp(0, x1) = ∂x0vp(0, x1) = 0, ∂x
2
0
vp(0, x1) = f(0, x1), x1 ∈ [0, l],
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∂sx0vp(0, x1) = ∂s−2
x0

f(0, x1)+a2∂2
x1
∂s−4
x0

f(0, x1)+ . . . +as−3∂s−3
x1

∂x0f(0, x1), s = 3, 5, 7, . . . ,

∂sx0vp(0, x1) = ∂s−2
x0

f(0, x1) + a2∂2
x1
∂s−4
x0

f(0, x1) + . . . + as−2∂s−2
x1

f(0, x1),

s = 4, 5, 6, . . . , s 6 k.

Òåîðåìà 3.Ïóñòü âûïîëíÿþòñÿ ñëåäóþùèå óñëîâèÿ ãëàäêîñòè íà çàäàííûå ôóíê-
öèè çàäà÷è (1)�(3): f ∈ Ck−1(Q), ϕ ∈ Ck([0, l]), ψ ∈ Ck−1([0, l]), µ(j) ∈ C2([0,∞)),
j = 1, 2. Ñóùåñòâóåò åäèíñòâåííîå êëàññè÷åñêîå ðåøåíèå u èç êëàññà Ck(Q), k > 2
çàäà÷è (1)�(3) òîãäà è òîëüêî òîãäà, êîãäà âûïîëíÿþòñÿ ñëåäóþùèå îäíîðîäíûå
óñëîâèÿ ñîãëàñîâàíèÿ:

µ(1)(0)− ϕ(0) = 0, dµ(1)(0)− ψ(0) = 0,

dsµ(1)(0)− asdsϕ(0) = ∂s−2
x0

f(0, 0) + a2∂2
x1
∂s−4
x0

f(0, 0) + . . . + as−2∂s−2
x1

f(0, 0),

s = 2, 4, . . . , s 6 k,

dsµ(1)(0)− as−1ds−1ψ(0) = ∂s−2
x0

f(0, 0) + a2∂2
x1
∂s−4
x0

f(0, 0) + . . . + as−3∂s−3
x1

∂x0f(0, 0),

s = 3, 5, 7, . . . , s 6 k,

µ(2)(0)− ϕ(l) = 0, dµ(2)(0)− ψ(l) = 0,

dsµ(2)(0)− asdsϕ(l) = ∂x
s
0

−2f(0, l) + a2∂x
2
1
∂x
s
0

−4f(0, l) + . . . + as−2∂x
s
1

−2f(0, l),

s = 2, 4, . . . , s 6 k,

dsµ(2)(0)− as−1ds−1ψ(l) = ∂x
s
0

−2f(0, l)− a2∂x
2
1
∂x
s
0

−4f(0, l)− . . . − as−3∂x
s
1

−3∂x0f(0, l),

s = 3, 5, 7, . . . , s 6 k.
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