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Ðàññìîòðèì ñìåøàííóþ çàäà÷ó:

∂2u(x, t)

∂t2
=
∂2u(x, t)

∂x2
+ f(x, t), x ∈ [0, 1], t ∈ [0, T ], (1)

u(x, 0) = 0, u′t(x, 0) = 0, (2)

u(0, t) = 0, u(1, t) = 0, (3)

ãäå ïî÷òè ïðè âñåõ x ôóíêöèÿ f(x, t) àáñîëþòíî íåïðåðûâíà ïî t è

f(x, t), f ′t(x, t) ∈ L(QT ), QT = [0, 1]× [0, T ]. (4)

Ôîðìàëüíîå ðåøåíèå çàäà÷è (1)�(3) âîçüìåì â âèäå (ñì. [1])

u(x, t) = − 1

2πi

 �

|λ|=r

+
∑
n≥n0

�

γn

[ t�

0

(Rλf)
sin ρ(t− τ)

ρ
dτ

]
dλ. (5)

Ïðîäîëæèì f(x, t) íå÷åòíûì îáðàçîì ñ ïåðèîäîì 2 íà âñå x ∈ R.
Òåîðåìà 1. Åñëè f(x, t) ∈ L(QT ), òî ïðè ëþáûõ x, t ∈ QT ðÿä (5)

ñõîäèòñÿ ê ôóíêöèè

v(x, t) =
1

2

t�

0

dτ

x+t−τ�

x−t+τ

f(η, τ) dη.

Òåîðåìà 2. Ïðè âûïëíåíèè óñëîâèé (4) ôóíêöèÿ v(x, t) óäîâëåòâî-
ðÿåò óñëîâèÿì:

� v(x, t) íåïðåðûâíà è íåïðåðûâíî äèôôåðåíöèðóåìà ïî x è t â QT ;
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� ôóíêöèè v′x(x, t) è v′t(x, t) àáñîëþòíî íåïðåðûâíû ïî x è t ñîîò-
âåòñâåííî;

� v(x, t) óäîâëåòâîðÿåò óñëîâèÿì (2)�(3);
� v(x, t) óäîâëåòâîðÿåò óðàâíåíèÿþ (1) ïî÷òè âñþäó, ò. å. v(x, t)

ÿâëÿåòñÿ ðåøåíèåì çàäà÷è (1)�(3).
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Ðàññìîòðèì èíòåãðàëüíûé îïåðàòîð:

y = Af =

1�

0

A (x, t) f(t) dt.

Îáîçíà÷èì:
A1(x, t) = A(x, t), åñëè {0 ≤ t ≤ 1/2− x, 0 ≤ x ≤ 1/2},
A2(x, t) = A(x, t), åñëè {1/2 + x ≤ t ≤ 1, 0 ≤ x ≤ 1/2},
A3(x, t) = A(x, t), åñëè {0 ≤ t ≤ −1/2 + x, 1/2 ≤ x ≤ 1},
A4(x, t) = A(x, t), åñëè {3/2− x ≤ t ≤ 1, 1/2 ≤ x ≤ 1},
A5(x, t) = A(x, t), åñëè {1/2− x ≤ t ≤ 1/2 + x, 0 ≤ x ≤ 1/2} è
{−1/2 + x ≤ t ≤ 3/2− x, 1/2 ≤ x ≤ 1} .
Áóäåì ïðåäïîëàãàòü, ÷òî ∂k+l

∂xk∂tl
Ai(x, t), (i = 1, ..., 5) íåïðåðûâíû

â ñâîèõ îáëàñòÿõ, (k + l ≤ 2, ïðè÷åì, åñëè k + l = 2, òî k = l = 1).
∂
∂xAi(x, t), (i = 1, ..., 5) íåïðåðûâíî äèôôåðåíöèðóåìû â ñâîèõ îáëà-
ñòÿõ, ïðè÷åì

A5(x,
1

2
− x+ 0)− A1(x,

1

2
− x− 0) = a,

A5(x,
1

2
+ x− 0)− A2(x,

1

2
+ x+ 0) = b,
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