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We study the spectral properties of the family of self-adjoint bounded discrete
Schrödinger-type operators in the Hilbert space of square-summable complex-
valued functions defined on the d-dimensional lattice. We completely describe the
discrete spectrum of Schrödinger-type operators lying outside the essential spec-
trum and study the location and the uniqueness, analyticity, monotonicity and con-
vexity properties of eigenvalues depending on all of the parameters. Moreover, in
the case of existence we obtain the asymptotics of eigenvalues of Schrödinger-type
operator.
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1. Introduction

In this paper we investigate the spectral properties of the perturbed discrete bihar-
monic operator

Ĥµ := Ĥ0 − µV̂, µ ≥ 0 (1)

of self-adjoint bounded discrete Schrödinger-type operators in the Hilbert space
ℓ2(Zd × Zd) of square-summable complex-valued functions on cartesian product
Zd × Zd and Zd is the d-dimensional cubical lattice. Here Ĥ0 is discrete bilapla-
cian, i.e.,

Ĥ0 = ∆̂∆̂⊗ Î + Î ⊗ ∆̂∆̂

where

∆̂f(x) =
1

2

∑
|s|=1

(f(x)− f(x+ s)), f ∈ ℓ2(Zd × Zd)
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