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Ðîçãëÿíóòî çàäà÷ó ç íåëîêàëüíèìè óìîâàìè äëÿ äèôåðåíöiàëüíî-îïå-
ðàòîðíîãî ðiâíÿííÿ çi ñòàëèìè êîåôiöi¹íòàìè òà íåëiíiéíîþ (ñëàáêî íå-
ëiíiéíîþ) ïðàâîþ ÷àñòèíîþ
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∑
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aŝÂ
s1
1 . . . Âspp d
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µds0t u
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= 0, s0 = 0, 1, . . . , n− 1, (2)

äå ŝ = (s0, s), s = (s1, . . . , sp) ∈ Zp+, |ŝ| = s0 + s1 + . . . + sp, dt = d/dt,
êîåôiöi¹íòè aŝ òà ïàðàìåòðè ε i µ ¹ êîìïëåêñíèìè ÷èñëàìè (a(n,0) = 1,

µ 6= 0); Ai : X → X, i = 1, . . . , p, � Âi : X → X�ëiíiéíi îïåðàòîðè, ùî
ìàþòü ñïiëüíå ñïåêòðàëüíå çîáðàæåííÿ, òîáòî iñíó¹ ïîâíà îðòîíîðìîâàíà
ñèñòåìà åëåìåíòiâ xk ∈ X, à ñàìå âèêîíóþòüñÿ ðiâíîñòi

Âixk = αikxk, i = 1, . . . , p, k ∈ N,

äëÿ äåÿêèõ êîìïëåêñíèõ ÷èñåë αik;X� ñåïàðàáåëüíèé ãiëüáåðòiâ ïðîñòið.
Ââåäåíî òà çàôiêñîâàíî ìíîæèíó

N = {νk ∈ R : k ∈ N},

ÿêó áóäåìî íàçèâàòè ñïåêòðîì ôóíêöié, ÿêùî âîíà ïiäïîðÿäêîâàíà òàêèì
óìîâàì:

1) ðiâíiñòü νk = νr ñïðàâäæó¹òüñÿ ëèøå ïðè k = r, òîáòî âiäîáðàæåííÿ
k ↔ νk ¹ ái¹êòèâíèì âiäîáðàæåííÿì N íà ìíîæèíó N ;

2) ν2
k→∞ ïðè k→∞.
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Âñòàíîâëåíî óìîâè ðîçâ'ÿçíîñòi çàäà÷i (1), (2) ó øêàëi {XNd,r(Ω)}d,r∈R,
äå XNd,r(Ω), d, r ∈ R, Ω ⊆ (N× Z), � ãiëüáåðòiâ ïðîñòið ôóíêöié

u(t,Ω) =
∑

(k,m)∈Ω

uk,m eτ(m)txk,

äå τ(m) = (lnµ+ i 2πm)/T , lnµ� ãîëîâíå çíà÷åííÿ ëîãàðèôìà, çi ñêàëÿð-

íèì äîáóòêîì
(
u(·,Ω), v(·,Ω)

)2
d,r

=
∑

(k,m)∈Ω(1+‖αk‖2)d(1+m2)ruk,mv̄k,m,
ùî iíäóêó¹ íîðìó

‖u(·,Ω)‖2d,r =
∑

(k,m)∈Ω

(1 + ‖αk‖2)d(1 +m2)r|uk,m|2.

Ââåäåíî ïðèïóùåííÿ ïðî ðiñò âåêòîðà αk, à ñàìå ‖αk‖ > C|νk|β0 , C > 0,
β0 ∈ R.

Äîâåäåííÿ ðîçâ'ÿçíîñòi çàäà÷i ïðîâåäåíî çà iòåðàöiéíîþ ñõåìîþ Íåøà-
Ìîçåðà. Ðîçâ'ÿçîê çíàéäåíî ó âèãëÿäi ãðàíèöi ïîñëiäîâíîñòi ãëàäêèõ (àíà-
ëiòè÷íèõ) ôóíêöié çi ñêií÷åííî-âèìiðíèõ ïiäïðîñòîðiâ ïðîñòîðiâ XNd,r.

Íàéáiëüø âàæëèâèì ìîìåíòîì ó ñõåìi Íåøà-Ìîçåðà ¹ îòðèìàííÿ îöi-
íîê íîðì ëiíiéíèõ îïåðàòîðiâ, ùî âèíèêàþòü ïðè îáåðòàííi ëiíåðèçîâà-
íèõ îïåðàòîðiâ ó êîæíié iòåðàöi¨ àëãîðèòìó, à îñíîâíà òðóäíiñòü, ÿêà ç
öèì ïîâ'ÿçàíà � öå ¨õ äiàãîíàëüíi åëåìåíòè, ÿêi ìîæóòü áóòè ÿê çàâãîäíî
ìàëèìè. Òàêèì ÷èíîì, íåëîêàëüíà çàäà÷à (1), (2) ¹ íåêîðåêòíîþ çà Àäà-
ìàðîì, à ¨¨ ðîçâ'ÿçíiñòü çàëåæèòü âiä ïðîáëåìè ìàëèõ çíàìåííèêiâ, äëÿ
ïîäîëàííÿ ÿêî¨ âèêîðèñòàíî ìåòðè÷íèé ïiäõiä. Ñàìå òîìó ðîçâ'ÿçêè çàäà-
÷i çíàéäåíî íå íà ìíîæèíi âñiõ ïàðàìåòðiâ çàäà÷i, à íà ìíîæèíi òèõ ïàðà-
ìåòðiâ, äëÿ ÿêèõ âëàñíi çíà÷åííÿ ëiíåðèçîâàíèõ îïåðàòîðiâ íå ¹ áëèçüêè-
ìè äî íóëÿ. Ïðîáëåìó îáîðîòíîñòi íåñêií÷åííî-âèìiðíîãî ëiíåðèçîâàíîãî
îïåðàòîðà âèðiøåíî, çàìiíèâøè éîãî ïîñëiäîâíiñòþ ñêií÷åííî-âèìiðíèõ,
íàêëàäàííÿì íà êîæíîìó êðîöi ñõåìè ñêií÷åííîãî ÷èñëà óìîâ íà ïàðàìå-
òðè çàäà÷i.

SOLVABILITY OF NONLOCAL BOUNDARY VALUE

PROBLEM FOR A DIFFERENTIAL-OPERATOR EQUATION

WITH WEAK NONLINEARITY

The nonlocal boundary-value problem for the operator-di�erential equation with

weakly nonlinear right-hand side is investigated in the scale of spaces of functions

of several real variables. The conditions of the sobvability of this problem are

establish by using of the Nash-Mozer iteration scheme, where the main di�culty

it is to get estimates of interpolation type for the inverse linearized operators

obtained at each step of the iteration. The problem is incorrect in the Hadamard

sense and its solvability depends on the small denominators which arising in the

construction of the solution, so we used the metric approach.
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