
Transactions of NAS of Azerbaijan, 2011, vol. XXXI, No 1, pp. 97-106. 97

Sabir S. MIRZOYEV, Fatima A. GULIYEVA

ON COMPLETENESS OF THE SYSTEM OF EIGEN

AND ADJOINT VECTORS OF QUADRATIC

OPERATOR BUNDLES

Abstract

In the paper, sufficient conditions on the coefficients of the quadratic opera-

tor bundles of elliptic type are obtained. When these conditions are fulfilled, the

system of eigen and adjoint vectors is complete in the trace space of the solutions

of appropriate operator-differential equations. The theorems on the complete-

ness of decreasing elementary solutions in the space of regular solutions of a

homogeneous equation are also obtained.

Let H be a separable Hilbert space, A be a positive-definite self-adjoint operator

in H. Denote by Hr a scale of Hilbert spaces generated by the operator A. Remined

that Hγ = D (Aγ) is a scalar product in Hγ , and is given by the equality (x, y)γ =

(Aγx, Aγy) for the elements x, y ∈ Hγ (γ ≥ 0). For γ = 0 assume that H0 =

H, (x, y)0 = (x, y).

Denote by L2 (R+;H) a Hilbert space of the functions f(t) determined almost

everywhere in R+ = (0,∞), measurable, quadratically integrable in the Bochner

sense, with the values in H with the norm

∥f∥L2(R+;H) =

 ∞∫
0

∥f(t)∥2 dt

1/2

< +∞.

In the sequel, L(X;Y ) denotes the space of linear bounded operators acting from X

to Y . Following the monograph [1] define the space of the functions

W 2
2 (R+;H) =

{
u: u′′ ∈ L2(R+;H), A2u ∈ L2(R+;H)

}
with the norm

∥u∥W 2
2 (R+;H) =

(∥∥A2u
∥∥2
L2(R+;H)

+
∥∥u′′∥∥2

L2(R+;H)

)1/2
.

Here and in the sequel, the derivatives are understood in the sense of distributions

theory. Define also the following subspace in W 2
2 (R+;H)

0
W

2

2 (R+;H) =
{
u:u ∈W 2

2 (R+;H), u′(0) = 0
}

For R = (−∞,∞) the spaces L2(R,H) and W 2
2 (R,H) are determined in the

same way.

Consider the following quadratic operator bundle

P (λ) = λ2E + λ(pA+A1) + qA2, (1)




