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Ðåêóðñèâíûì ðàçëîæåíèåì f ∈ X (X � áàíàõîâî ïðîñòðàíñòâî) ïî ïîñëåäîâàòåëü-

íîñòè {Pj}∞j=1 íåïðåðûâíûõ ëèíåéíûõ îïåðàòîðîâ â X íàçûâàåòñÿ ðÿä
∞∑
j=1

PjRj−1f , ãäå

R0 = Id, Qj = Id− Pj, Rj = QjQj−1 . . . Q1 (j ∈ N). Åñëè X ãèëüáåðòîâî è Pj � îðòîïðî-
åêòîðû, òî ýòî ðàçëîæåíèå íàçûâàåòñÿ îðòîðåêóðñèâíûì.

Ðàññìîòðèì àôôèííûå ñèñòåìû ôóíêöèé ϕ
(d)
j,k(x) = 2jd/2ϕ(d)(2jx − k) (d ∈ {1, 2},

j ∈ N, x ∈ Rd, k ∈ Zd), ãäå ϕ(1)(x) =
√

3/2 max(0, 1 − |x|), ϕ(2)(x) =
√

2 max(0, min(1 −
|x1|, 1− |x2|, 1− |x1 + x2|)), è îïåðàòîðû

Q
(d)
j,kg = g − ϕ

(d)
j,k

∫
Rd

g(y)ϕ
(d)
j,k(y)dy.

Ïðåäñòàâëÿåò èíòåðåñ ðåêóðñèâíîå ðàçëîæåíèå ôèíèòíîé ôóíêöèè f íà Rd ïî (çà-
âèñÿùåé îò f) ïîñëåäîâàòåëüíîñòè

P
(d)
j = Id−

∏
k:µ
(
suppϕ

(d)
j,k∩ suppRj−1f

)
>0

Q
(d)
j,k ,

ãäå ïîðÿäîê ñîìíîæèòåëåé ñîîòâåòñòâóåò ëåêñèêîãðàôè÷åñêîìó ïîðÿäêó èíäåêñîâ k
(ñëåâà íàïðàâî è (ïðè d = 2) ñíèçó ââåðõ). Îíî ñâîäèòñÿ ê îðòîðåêóðñèâíîìó â L2(Rd),
ïðè d = 1 îíî ïîõîæå íà ïðèìåð íåîðòîãîíàëüíîãî ðàçëîæåíèÿ èç [1]. Ñõîäèìîñòü ïî-
äîáíûõ ðàçëîæåíèé â L2([0, 1]) ê ðàçëàãàåìîé ôóíêöèè f óñòàíîâëåíà äëÿ àôôèííûõ
ñèñòåì áîëåå îáùåãî âèäà â [2]. Ñëåäóþùåå óòâåðæäåíèå êàñàåòñÿ ñõîäèìîñòè â áîëåå
ñèëüíûõ ñîáîëåâñêèõ íîðìàõ.

Òåîðåìà. Óêàçàííîå ðåêóðñèâíîå ðàçëîæåíèå ôèíèòíîé ôóíêöèè f ñõîäèòñÿ ê f
â W 1

p (Rd) (p ∈ [1,∞)), åñëè f ∈ W 1
p (Rd), è â W 1

∞(Rd), åñëè f ∈ C1(Rd).
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