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Abstract

In the paper we prove a theorem on triple completeness of a part of eigen and
adjoint vectors of a class of fourth order polynomial operator bundles. Notice
that the principal part of the investigated bundles possesses a complex charac-
teristic.

As in known, tests for multiple completeness of the system of eigen and adjoint
vectors (e.a.v) of polynomial operator bundles are given in M.V. Keldyshs paper [1]
(in detail see[2]). We can see different generalizations of these tests in the papers of
J.A. Allahverdiev [3], M.G. Gasymov [4], S.S. Mirzoyev [5], Yu.A. Palant [6]. Notice
that while solving many problems of mathematical physics and mechanics there
arises necessity of multiple completeness of a part of e.a.v. of operator bundles. For
that there are various methods stated in the papers [7]-[10]. One of such methods
is investigation of an operator-differential equation corresponding to a polynomial
operator bundle (see. [4],[8], developed in the papers [5],[9]).

In a separable Hilbert space H we consider a polynomial operator bundle

P (λ) = (λE −A) (λE +A)3 +
3∑

s=1

λ4−sAs, (1)

where E is a unit operator, A,As, s = 1, 2, 3, are linear operators in H, here A is a
self-adjoint positive-definite operator, the operators AsA

−s, s = 1, 2, 3, are bounded
in H.

We denote by Hα a scale of Hilbert spaces, generated by the operator A, i.e.
Hα = D (Aα) , α ≥ 0, (x, y)Hα

= (Aαx,Aαy) , x, y ∈ D (Aα). For α = 0 we’ll
assume that H0 = H, (x, y)H0

= (x, y)H , x, y ∈ H.
With the bundle (1) we connect the boundary value problem

P (d/dt)u (t) = 0, t ∈ R+ = [0; +∞) , (2)

dku (0)
dtk

= ϕk, ϕk ∈ H7/2−k, k = 0, 1, 2. (3)

We assume that u (t) ∈W 4
2 (R+;H), where

W 4
2 (R+;H) =

{
u (t) :

d4u (t)
dt4

∈ L2 (R+;H) , A4u (t) ∈ L2 (R+;H)
}

with the norm

‖u‖W 4
2 (R+;H) =

(∥∥∥∥d4u

dt4

∥∥∥∥2

L2(R+;H)

+ ‖u‖2L2(R+;H4)

)1/2




