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n = 0, 1, 2, . . .
Ñëåäóåò îòìåòèòü, ÷òî f0(x) åñòü ôóíêöèÿ mup2(x), êîòîðàÿ, ñîãëàñíî [1], ÿâëÿåòñÿ

ôèíèòíûì ðåøåíèåì ôóíêöèîíàëüíî-äèôôåðåíöèàëüíîãî óðàâíåíèÿ

y′(x) = 2 · (y(4x+ 3)− y(4x− 1) + y(4x+ 1)− y(4x− 3)) .

Ââåäåì â ðàññìîòðåíèå ôóíêöèè v2n(x) = fn

(
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è v2n+1(x) = gn
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äëÿ

n = 0, 1, 2, . . .. Ýòè ôóíêöèè îáëàäàþò ñëåäóþùèìè ñâîéñòâàìè:
1) äëÿ âñåõ n = 0, 1, 2, . . . ôóíêöèÿ vn(x) ÿâëÿåòñÿ áåñêîíå÷íî äèôôåðåíöèðóåìîé;
2) supp v2n =

[
0, n+2
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]
è supp v2n+1 =

[
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]
äëÿ ëþáîãî n = 0, 1, 2, . . .;

3) äëÿ ëþáîãî n = 0, 1, 2, . . . çíà÷åíèÿ ôóíêöèè vn(x) â òî÷êàõ âèäà m
4n ÿâëÿþòñÿ

ðàöèîíàëüíûìè è ìîãóò áûòü íàéäåíû ñ èñïîëüçîâàíèåì ÿâíûõ ôîðìóë;
4) äëÿ êàæäîãî m = 0, 1, . . . , n ñóùåñòâóþò ÷èñëà {ak}k∈Z è {bk}k∈Z òàêèå, ÷òî
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äëÿ ëþáîãî x ∈ R.

Ïóñòü Vn � ïðîñòðàíñòâî ôóíêöèé âèäà ϕ(x) =
∑

k∈I(ϕ)
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)
, x ∈ R, ãäå I(ϕ)

� êîíå÷íîå ïîäìíîæåñòâî ìíîæåñòâà öåëûõ ÷èñåë. Óñòàíîâëåíî, ÷òî V0 ⊂ V1 ⊂ V2 ⊂ . . . .

Äàëåå ìû áóäåì ñ÷èòàòü, ÷òî ‖f‖ = ‖f‖L2(R) è (f, g) =
∞∫
−∞

f(x) · g(x)dx � ñêàëÿðíîå

ïðîèçâåäåíèå â ïðîñòðàíñòâå Vn.
Äëÿ ëþáîãî íàòóðàëüíîãî n ïóñòü Wn = {ϕ ∈ Vn : ϕ ⊥ Vn−1} � îðòîãîíàëüíîå

äîïîëíåíèå ê Vn−1 â ïðîñòðàíñòâå Vn.
Òåîðåìà 1. Äëÿ ëþáîãî íàòóðàëüíîãî n ñóùåñòâóåò ôóíêöèÿ wn(x) òàêàÿ, ÷òî:
1) ñèñòåìà

{
wn

(
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)}
j∈Z

îáðàçóåò áàçèñ ïðîñòðàíñòâà Wn;
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2) supp wn(x) ⊆
[
0, n+2

2n−1

]
;

3) äëÿ ëþáîãî m = 0, 1, . . . ,
[

n+1
2

]
− 1 èìååò ìåñòî

∫
R

xm · wn(x)dx = 0.

Ïðîñòðàíñòâà Wn íàçûâàþòñÿ ïðîñòðàíñòâàìè âåéâëåòîâ, à ñèñòåìà ôóíêöèé

Ω =

{
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(
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)}
j∈Z,n∈N

� íåñòàöèîíàðíîé íåîðòîãîíàëüíîé ñèñòåìîé âåéâëåòîâ.
Â îòëè÷èå îò êëàññè÷åñêèõ âåéâëåòîâ, ñèñòåìà ôèíèòíûõ áåñêîíå÷íî äèôôåðåíöè-

ðóåìûõ ôóíêöèé Ω íå ÿâëÿåòñÿ ïîðîæäåííîé îäíîé ôóíêöèåé. Çäåñü, îäíàêî, ñëåäóåò
îòìåòèòü, ÷òî áåñêîíå÷íî äèôôåðåíöèðóåìûõ âåéâëåòîâ ñ êîìïàêòíûì íîñèòåëåì íå
ñóùåñòâóåò [2].
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