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Abstract

In the paper, the completeness of a part of the system of eigen and adjoint

vectors of a class of fourth order polynomial operator pencils responding to a

boundary value problem on a semi-axis, is proved. The distinctive feature of the

pencil under investigation is the availability of such kind multiple characteristic

in its principal part that has not been studied earlier.

The first basic results in spectral theory of abstract not self-adjoint operators

were obtained by M.V.Keldysh in the paper [1] (see in detail [2]) on n - fold complete-

ness of eigen and adjoint vectors. Some of the further developments of the paper

[1] were the results on the completeness of eigen and adjoint vectors responding

to boundary value problems on a semi-axis obtained in the papers of M.G. Gasy-

mov [3-5], wherein the original investigation method was suggested. This method is

connected with obtaining different tests for solvability of boundary value problems

whence completeness of a part of eigen and adjoint vectors is concluded. Later on

these results were developed in the papers [6, 7]. The fundamental works of M.G.

Krein, G.K. Langer, G.V. Radzievskii and other authors on different problems of

completeness of the system of eigen and adjoint vectors should also be noted. The

results of these works have found reflection in the survey paper [8].

It is well known that theories occur while considering specific model problems.

Many problems of mechanics urge on the matter of the completeness of elementary

solutions of boundary value problems for operator-differential equations. But often

this matter requires to study the completeness of a part of eigen and adjoinr vectors

of polynomial operator pencils generated by these boundary value problems. The

present paper is devoted to the matter of the completeness of the system of eigen

and adjoint vectors of a class fourth order polynomial operator pencils responding

to a boundary value problem on a semi-axis and that arise in solving the problems

on stability of plates made of plastic material.

Consider in a separable Hilbert space H a polynomial operator pencil

P (λ) = (λE −A)3 (λE +A) +

3∑
j=1

λ4−jAj , (1)

where E is a unit operator, A, Aj , j = 1, 2, 3 are linear operators, A is a self-adjoint

positive-definite operator with domain of definition D (A), the operators AjA
−j ,

j = 1, 2, 3 are bounded in H.

Denote by Hγ the scale of Hilbert spaces generated by the operator A, i.e.

Hγ = D (Aγ), γ ≥ 0, (x, y)γ = (Aγx,Aγy), x, y ∈ D (Aγ).




