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Â íàñòîÿùåé ðàáîòå èçó÷àþòñÿ ñïåêòðàëüíûå ñâîéñòâà "äâóìåðíîãî"ãàðìîíè÷åñêîãî
îñöèëëÿòîðà â ïîëîñå Π = {(x, y), x ∈ R, 0 ≤ y ≤ π}. Ðàññìîòðèì îïåðàòîð:
L0u = −∆u + x2u çàäà÷è Äèðèõëå, ãäå ∆ = ∂2

∂x2 + ∂2

∂y2
â ïðîñòðàíñòâå L2(Π). Â îïå-

ðàòîðå L0, ðàçäåëÿÿ ïåðåìåííûå, ïîëó÷èì ñóììó äâóõ îäíîìåðíûõ îïåðàòîðîâ L0u =
L1u + L2u, ãäå L1u = −∂2u

∂x2 + x2u � îäíîìåðíûé ãàðìîíè÷åñêèé îñöèëëÿòîð â ãèëüáåð-

òîâîì ïðîñòðàíñòâå L2(R) [n2]; L2u = −∂2u
∂y2

, 0 ≤ y ≤ π, y(0) = y(π) = 0 � îäíîìåðíûé

îïåðàòîð Ëàïëàñà çàäà÷è Äèðèõëå [n1]. Òîãäà ñïåêòð îïåðàòîðà L0 ñîñòîèò èç ñîá-
ñòâåííûõ çíà÷åíèé λmn = 2m + 1 + n2, m = 0, 1, 2, ..., n = 1, 2, .... Îáîçíà÷èì ÷åðåç
Pmn� ïðîåêòîðû íà ñîáñòâåííûå ïîäïðîñòðàíñòâà îïåðàòîðà L0, ñîîòâåòñòâóþùèå λmn.
Òåîðåìà. Ñïåêòð îïåðàòîðà L0 ìîæíî ðàçáèòü íà ÷åòûðå ñåðèè: λ

i
mn, i = 1, 2, 3, 4 ñîá-

ñòâåííûõ çíà÷åíèé, êîòîðûå ïðè êàæäîì m èìåþò êðàòíîñòü n. Ñîîòâåòñòâóþùèå îð-
òîãîíàëüíûå ïðîåêòîðû èìåþò âèä:

P
(1)
mn =

∑n
k=1 P

(1)

2(n2−k2)+m ⊗ P
(2)
2k ,

P
(2)
mn =

∑n
k=1 P

(1)

2(n2−k2−k)+m−1 ⊗ P
(2)
2k+1,

P
(3)
mn =

∑n
k=1 P

(1)

2(n2−k2+n−k)+m ⊗ P
(2)
2k+1,

P
(4)
mn =

∑n
k=1 P

(1)

2(n2−k2+n)+m ⊗ P
(2)
2k

Ãäå P
(1)
s � îðòîíîðìèðîâàííûé ïðîåêòîð íà ñîáñòâåííîå ïîäïðîñòðàíñòâî îïåðàòîðà

L1, ñîîòâåòñòâóþùåå ñîáñòâåííûì çíà÷åíèÿì 2s + 1, òî åñòü P
(1)
s ϕ = (ϕ, ϕs)ϕs, ãäå

ϕs(x) = (2ss!
√
π)−

1
2 e−

x2

2 Hs(x), Hs(x)�ìíîãî÷ëåíû Ýðìèòà. À P
(2)
l � îðòîíîðìèðîâàííûé

ïðîåêòîð íà ñîáñòâåííîå ïîäïðîñòðàíñòâî îïåðàòîðà L2, ñîîòâåòñòâóþùèé ñîáñòâåííûì

çíà÷åíèÿì l2, òî åñòü P
(2)
l f = (f, fl)fl, ãäå fl(y) =

√
2
π
sinly , y ∈ [0, π] .
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