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Âîïðîñ ñóùåñòâîâàíèÿ ðåøåíèÿ çàäà÷è ñâîäèòñÿ ê âîïðîñó

ðàçðåøèìîñòè èíòåãðàëüíîãî óðàâíåíèÿ Ôðåäãîëüìà âòîðîãî

ðîäà ñî ñëàáîé îñîáåííîñòüþ â ÿäðå.
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Ðàññìàòðèâàþòñÿ âîïðîñû îáîñíîâàíèÿ ïðèìåíåíèÿ ìåòî-

äîâ ïðèáëèæåííîãî ðåøåíèÿ íåëèíåéíûõ óðàâíåíèé ýëëèïòè-

÷åñêîãî òèïà (íà ïðèìåðå óðàâíåíèÿ ìèíèìàëüíûõ ïîâåðõíî-

ñòåé) è óñòàíàâëèâàåòñÿ îöåíêà ïîãðåøíîñòè ïðèáëèæåíèÿ ìå-

òîäîì �ñãëàæèâàíèÿ� îòðåçêàìè ðÿäà Ôóðüå.

Ïóñòü Ω � îãðàíè÷åííàÿ îáëàñòü â Rn . Ïðåäïîëîæèì,

÷òî çàäàíà ïîëíàÿ îðòîíîðìèðîâàííàÿ ñèñòåìà íåïðåðûâíûõ
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ôóíêöèé {φm(x)}∞m=1 èç L2(Ω) . Äëÿ ïðîèçâîëüíîé ôóíêöèè

g ∈ L2(Ω) ââåäåì îáîçíà÷åíèÿ:

gN (x) =

N∑
m=1

gmφm(x), gm =

∫
Ω

g(x)φm(x)dx,

Φ(N) = sup
x∈Ω

(
N∑
k=1

φ2
k(x)

) 1
2

.

Îòìåòèì, ÷òî åñëè áàçèñíûå ôóíêöèè φk(x) îãðàíè÷åíû ïî

ìîäóëþ íåêîòîðîé ïîñòîÿííîé M , òî Φ(N) 6M
√
N.

Íèæå ìû ïðèâîäèì îáîáùåíèå ðåçóëüòàòà èç ðàáîòû [1] äëÿ

óðàíåíèÿ çàäàííîé ñðåäíåé êðèâèçíû.

Ïóñòü â îáëàñòè Ω çàäàíî ðåøåíèå f óðàâíåíèÿ

Q[f ] ≡
n∑
i=1

∂

∂xi

(
fxi√

1 + |∇f |2

)
= H(x), (1)

|∇f | 6 K â îáëàñòè Ω . Ðàññìîòðèì ôóíêöèþ g ∈ C2(Ω)∩C(Ω)
òàêóþ, ÷òî g|∂Ω = f |∂Ω .

Òåîðåìà 1. Ïóñòü f � ðåøåíèå óðàâíåíèÿ (1) äëÿ n = 2

è gm ∈ C2(Ω) ∩ C(Ω) � òàêàÿ ïîñëåäîâàòåëüíîñòü ôóíêöèé,

÷òî

gm|∂Ω = f |∂Ω,
∫
Ω

|Q[gm(x)]−H(x)|2dx 6 εm, εm → 0. (2)

Òîãäà ïîñëåäîâàòåëüíîñòü gNm(x) ñõîäèòñÿ ðàâíîìåðíî ê ñî-

îòâåòñòâóþùåìó îòðåçêó fN ðÿäà Ôóðüå ðåøåíèÿ â Ω , ïðè

ýòîì

|gNm(x)− fN (x)| 6
(
3C(n)(1 +K2)Φ(N)|Ω|2εm
(1− 3C(n)(1 +K2)εm)2

) 1
2

, (3)

C(n) � êîíñòàíòà èç íåðàâåíñòâà Ñîáîëåâà.
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Òåîðåìà 2. Ïóñòü f � ðåøåíèå óðàâíåíèÿ (1) äëÿ n = 2

è gm ∈ C2(Ω) ∩ C(Ω) � òàêàÿ ïîñëåäîâàòåëüíîñòü ôóíêöèé,

÷òî

gm|∂Ω = f |∂Ω,
∫
Ω

|Q[gm(x)]−H(x)|2dx 6 εm, εm → 0.

Ïðåäïîëîæèì, ÷òî ðÿä Ôóðüå ôóíêöèè f ñõîäèòñÿ ðàâíîìåð-

íî â Ω . Ðàññìîòðèì òàêóþ ïîñëåäîâàòåëüíîñòü Nm , ÷òî

Nm → ∞ è Φ2(Nm)Q → 0 . Òîãäà ïîñëåäîâàòåëüíîñòü gNm
m (x)

ñõîäèòñÿ ðàâíîìåðíî ê ðåøåíèþ f â Ω , ïðè ýòîì

|gNm
m (x)−f(x)| 6

(
3C(n)(1 +K2)Φ(Nm)|Ω|2εm
(1− 3C(n)(1 +K2)εm)2

) 1
2

+

+sup
Ω

|f(x)− fNm(x)|.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (ïðî-

åêò � 13-01-97034 ð_ïîâîëæüå_à)
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