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Abstract:

Let Π = {(x, y), x ∈ R, 0 ≤ y ≤ π}, L0 = − ∂2

∂x2
− ∂2

∂y2
+ x2. We denote by

V the operator of multiplication by bounded measurable real-valued function
V (x, y), which is finite on the variable x. That is, there exists r > 0 with
the property: V (x, y) ≡ 0, for any x, |x| ≥ r. In our further considerations
such functions V (x, y) are said to be finite in the strip Π. We denote suppV
by Π0(r). Here, we deal with the Dirichlet problem operator L = L0 + V
in the space L2(Π). Notice that the title of the paper is just prompted by

the possibility to consider the expression (Ṽ (x, y) + y2), y ∈ [0, π], instead of
V (x, y), without loss of generality.

Let P
(1)
s P

(2)
l be orthogonal projectors onto eigensubspaces of one-dimensional

Laplace operators of Dirichlet problem and harmonic oscillator correspond-
ing to the eigenvalues s2, s = 1, 2..., and 2l + 1, l = 0, 1, 2..., correspond-

ingly. That is, P
(1)
s f = (f, fs)fs, fs(y) =

√
2
π

sin sy P
(2)
l f = (f, ϕl)ϕl,

ϕl(x) = (2ll!
√
π)−

1
2 e−

x2
2 Hl(x), where Hl(x) are Hermitian polynomials.

Then, we have the following assertion on the eigenvalues λsl = s2 + 2l + 1,
s = 1, 2, ..., l = 0, 1, 2, ... of the operator L0

Theorem 1. The spectrum of the operator L0 consists of the eigenvalues
λn = n, n ∈ N \ {1, 3}, with multiplicities νn

νn =

[
√
n

2
], λn ∈

(
(2[
√
n

2
])2; (2[

√
n

2
] + 1)2

)
[
√
n

2
] + (−1)n+1

2
, λn ∈

(
(2[
√
n

2
] + 1)2; (2[

√
n

2
] + 2)2

)
.

The correspond-

ing projector operators are Pn =
νn∑
s=1

P
(1)
s ⊗ P (2)

(n
2
− s2+1

2
)
.

For each n ∈ N \ {1, 3} we denote by µ
(n)
s , s = 1, . . . , νn, the eigenvalues

of the operator L corresponding to the eigenvalue λn of the operator L0. We
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have established that there exists d > 0 with the property: for n >> 1 the

inequalities
∣∣∣µ(n)
s − λn

∣∣∣ ≤ dn−
1
2 hold for any s = 1, . . . , νn.

Using the method of our paper [1] we get our main result:

Theorem 2. Assume that V (x, y) ∈ C4(Π0(r)). Then,

∑
k∈N\{1,3}

[
νk∑
s=1

(
λk − µ(k)

s

)
+ spPkV

]
=

1

12π

∫∫
Π

V 2(x, y)dxdy.
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