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Äàíà ðîáîòà ïðèñâÿ÷åíà äîñëiäæåííþ óìîâ êîðåêòíî¨ ðîçâ'ÿçíîñòi
çàäà÷i ç íåëîêàëüíèìè êðàéîâèìè óìîâàìè äëÿ äèôåðåíöiàëüíî-îïåðà-
òîðíîãî ðiâíÿííÿ ç ÷àñòèííèìè ïîõiäíèìè ó âèïàäêó îäíi¹¨ ïðîñòîðîâî¨
çìiííî¨. Ó çàãàëüíîìó âèïàäêó òàêi çàäà÷i ¹ íåêîðåêòíèìè çà Àäàìà-
ðîì, à ¨õ ðîçâ'ÿçíiñòü çàëåæèòü âiä ïðîáëåìè ìàëèõ çíàìåííèêiâ i êî-
ðåêòíiñòü çàáåçïå÷ó¹òüñÿ âèáîðîì îáëàñòi ðîçãëÿäó òà íàêëàäàííÿì äî-
äàòêîâèõ óìîâ íà êîåôiöi¹íòè ðiâíÿíü òà ïàðàìåòðè íåëîêàëüíèõ óìîâ.

Â îáëàñòi D = [0, T ] × S, äå S � îáëàñòü ç ìíîæèíè C \ {0}, T > 0,
äëÿ äèôåðåíöiàëüíîãî ðiâíÿííÿ ç ÷àñòèííèìè ïîõiäíèìè

Lu =
∑

s0+s1≤n

as0,s1B
s1
∂s0u

∂ts0
= 0, (1)

äîñëiäæåíî çàäà÷ó ç íåëîêàëüíèìè óìîâàìè

Mmu = µ
∂mu

∂tm

∣∣∣
t=0

− ∂mu

∂tm

∣∣∣
t=T

= φm, m = 0, 1, . . . , n− 1, (2)

äå B = zd/dz, as0,s1 ∈ C, µ ∈ C \ {0}, an,0 = 1, u = u(t, z) � øóêàíà
ôóíêöiÿ, à φ0, φ1, . . . , φn−1 � çàäàíi ôóíêöi¨ çìiííî¨ z.

Ââåäåíî òàêi ïîçíà÷åííÿ: N = {νk ∈ R : k ∈ Z}�ìíîæèíà ïîïàðíî
ðiçíèõ äiéñíèõ ÷èñåë, ÿêó áóäåìî íàçèâàòè ñïåêòðîì ôóíêöié, ÿêùî âîíà
íåìà¹ ñêií÷åííèõ òî÷îê ñêóï÷åííÿ, òîáòî |νk| → +∞ ïðè |k| → +∞,
ïîñëiäîâíiñòü νk çðîñòà¹ ïðè çðîñòàííi k, ν0 = 0 i νk/k > 0, ÿêùî k > 0;
WN � ëiíiéíèé ïðîñòið ñêií÷åííèõ ñóì âèãëÿäó P (z) =

∑
k

Pkz
νk , äå z ∈ S,

Pk � êîìïëåêñíi êîåôiöi¹íòè, k ∈ Z.
Óìîâè îäíîçíà÷íî¨ ðîçâ'ÿçíîñòi çàäà÷i (1), (2) âñòàíîâëåíî ó ïðîñòî-

ðàõ åêñïîíåíöiéíîãî òèïó EN β
q,n(D), äå β : [0, T ] → R, q ∈ R, n ∈ Z+ �
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öå áàíàõiâ ïðîñòið òàêèõ ôóíêöié u = u(t, z), ïîõiäíi ∂ru
∂tr ÿêèõ âèçíà-

÷åíi äëÿ r = 0, 1, . . . , n ôîðìóëîþ ∂ru
∂tr =

∑
k∈Z u

(r)
k (t)zνk , i ôóíêöi¨ t 7→∥∥∥∂ru(t,·)

∂tr

∥∥∥2
ENβ(t)

q−r(S)
¹ íåïåðåðâíèìè íà [0, T ], à êâàäðàò íîðìè ôóíêöi¨ u

îá÷èñëþ¹òüñÿ çà ôîðìóëîþ

∥u∥2
ENβ

q,n(D)
=

n∑
r=0

max
[0,T ]

∥∥∥∂ru(t, ·)
∂tr

∥∥∥2
ENβ(t)

q−r(S)
.

Ïðîñòið EN β
q (S), äå β ∈ R, q ∈ R,� öå ãiëüáåðòiâ ïðîñòið ôóíêöié ψ =

ψ(z) =
∑
k∈Z

ψkz
νk çi ñïåêòðîì N , ÿêèé îòðèìàíèé ïîïîâíåííÿì ìíîæè-

íè îñíîâíèõ ôóíêöié WN çà íîðìîþ ∥ψ∥ENβ
q (S) =

(∑
k∈Z

ν̃2qk e2ν̃kβ |ψk|2
)1/2

,

ν̃k =
√

1 + ν2k ;
Äîâåäåíî òåîðåìó ¹äèíîñòi òà òåîðåìè iñíóâàííÿ ðîçâ'ÿçêó çàäà÷i ó

ïðîñòîðàõ ðÿäiâ Äiðiõëå-Òåéëîðà. Ïîêàçàíî êîðåêòíiñòü çà Àäàìàðîì çà-
äà÷i, ùî âiäðiçíÿ¹ ¨¨ âiä íåêîðåêòíî¨ çà Àäàìàðîì çàäà÷i ç áàãàòüìà ïðî-
ñòîðîâèìè êîìïëåêñíèìè çìiííèìè, ðîçâ'ÿçíiñòü ÿêî¨ ïîâ'ÿçàíà ç ïðîáëå-
ìîþ ìàëèõ çíàìåííèêiâ. Ó âèïàäêó îäíi¹¨ çìiííî¨ âiäïîâiäíi çíàìåííèêè
íå ¹ ìàëèìè i îöiíþþòüñÿ çíèçó äåÿêèìè ñòàëèìè.
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NONLOCAL BOUNDARY VALUE PROBLEM FOR DIFFERENTIAL

OPERATOR EQUATION

IN SPACES OF EXPONENTIAL TYPE OF DIRICHLET-TAYLOR

SERIES

The non-local boundary value problem for partial di�erential equations with the
operator of the generalized di�erentiation B = zd/dz, which operate on functions
of scalar complex variable z, are considered. A criterion for the unique solvabili-
ty of these problems and a su�cient conditions for the existence of its solutions
are established in the spaces of functions, which are Dirichlet-Taylor series. The
uniqueness theorem and existence theorems of the solution of problem in these
spaces are proved. Correctness after Hadamard of the problem is shown. It di-
stinguishes it from an ill-conditioned after Hadamard problem with many spatial
variables.
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