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Abstract

Asymptotic behavior of eigen values of a boundary value problem for the
Laplace equation in the square is studied in the paper.

In the given paper we investigate the asymptotic behavior of eigen values of the
following boundary value problems in the square Ω = [0, 2π]× [0, 2π]
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The asymptotic formula for eigen values of problem (1)-(3) is found.
Note that if instead of condition (2) the condition
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is considered, then the behavior of eigen values of boundary value problems (1), (2′),
(3) was investigated in the paper of S. Ya. Yakubov [1]. In [1], it is proved that fore
problem (1), (2′), (3), there exists a sequence of eigen values λk converging to zero.

In the papers of V. A. Il’in, A.F. Filippov [2] and M.M. Hechtman [3] the form
of boundary conditions are found for the Laplace equation in the square when the
classic situation (for example, asymptotic behavior of eigen values) violates. In these
papers, the boundary conditions contain non-differential operators as well.

Theorem. The following asymptotic formula holds for the eigen values of

problem (1)-(3) λn,k ∼ k2 +
(
n+ 1

2

)2
.

Proof. In the Hilbert space L2 (0, 2π) consider the operators A and B that are
defined by the following equalities
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As it was noted in [1], the eigen values of the operator A are the numbers
µk (A) = k2, k = 0, 1, 2, ..., for k > 0. The pair of eigen functions
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eiky, uk2 (y) =
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e−iky, k = 1, 2, ...


