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Ðàññìîòðåíî äèôôåðåíöèàëüíîå óðàâíåíèå

∂u(x, t)
∂t

=
∂2u(x, t)

∂x2
; x ∈ [0, 1], t ≥ 0 (1)

è ïðåäïîëîæèì, ÷òî
u(x, 0) = 0, x ∈ [0, 1] (2)

u(0, t) = 0, t ≥ 0 (3)
u(x0, t) = ϕ(t), 0 < x0 < 1, t ≥ 0 (4)

à ãðàíè÷íîå çíà÷åíèå
u(1, t) = u(t), t ≥ 0 (5)

òðåáóåòñÿ îïðåäåëèòü.
Ïðåäïîëàãàåì, ÷òî òî÷íîå ðåøåíèå u0(t) çàäà÷è (1)-(5) ïðèíàäëåæèò ïðîñòðàíñòâó W β

2 [0,∞], 0 <
β < 1

2 è ÿâëÿåòñÿ êóñî÷íî íåïðåðûâíîé ôóíêöèåé. Êðîìå òîãî, ïðåäïîëàãàåì, ÷òî u0(t) 6= 0 è ñó-
ùåñòâóåò t0 > 0 òàêîå, ÷òî äëÿ ëþáîãî t ≥ t0 u0(t) = 0, à íà îòðåçêå [0, t0] ñóùåñòâóåò ðàçáèåíèå(
T

)
0 = t0 < t1 < ... < tm = t0, äëÿ êîòîðîãî âûïîëíÿåòñÿ ñîîòíîøåíèå

m∑

i=1

∫

(ti−1,ti)

[u
′
0(τ)]2dτ + ‖u0‖2

W β
2 [0,t0]

≤ r2
1,

ãäå âåëè÷èíà r1 ïðåäïîëàãàåòñÿ èçâåñòíîé, à

∫

(ti−1,ti)

[u
′
0(τ)]2dτ = lim

ε→+0

ti−ε∫

ti−1+ε

[u
′
0(τ)]2dτ

Âìåñòî ϕ0(t) íàì èçâåñòíî íåêîòîðîå ïðèáëèæåíèå ϕδ(t) ∈ C1[0,∞)∩L2[0,∞), óäîâëåòâîðÿþùåå óñëî-
âèÿì ϕδ(0) = 0 è

∞∫

0

[ϕδ(t)− ϕ0(t)]2dt ≤ δ2

Òðåáóåòñÿ ïî èñõîäíûì äàííûì (ϕδ, δ, r1) îïðåäåëèòü ïðèáëèæ¸ííîå ðåøåíèå uδ(t) çàäà÷è (1)-(5) è
îöåíèòü ðàâíîìåðíîå óêëîíåíèå ýòîãî ðåøåíèÿ îò òî÷íîãî íà ó÷àñòêàõ íåïðåðûâíîñòè ïîñëåäíåãî.

Ïðåäëîæåí îïòèìàëüíûé ïî ïîðÿäêó ìåòîä ðåøåíèÿ ïîñòàâëåííîé çàäà÷è, à òàêæå ïîëó÷åíû òî÷-
íûå ïî ïîðÿäêó îöåíêè ïîãðåøíîñòè ýòîãî ìåòîäà íà ó÷àñòêàõ íåïðåðûâíîñòè òî÷íîãî ðåøåíèÿ.
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