
Accepted Manuscript

On a new class of special functions generated by integral-difference
operators

Yuri B. Melnikov, Irina V. Turuntaeva

PII: S0377-0427(17)30289-3
DOI: http://dx.doi.org/10.1016/j.cam.2017.05.036
Reference: CAM 11167

To appear in: Journal of Computational and Applied
Mathematics

Received date : 6 January 2017
Revised date : 4 April 2017

Please cite this article as: Y.B. Melnikov, I.V. Turuntaeva, On a new class of special functions
generated by integral-difference operators, Journal of Computational and Applied Mathematics
(2017), http://dx.doi.org/10.1016/j.cam.2017.05.036

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.cam.2017.05.036


On a new class of special functions generated by
integral-difference operators

Yuri B. Melnikov and Irina V. Turuntaeva

Far Eastern Federal University, School of Education, Ussurijsk, Russia
Address: Nekrasova st. 35, 692519 Ussurijsk, Russia

E-mail: yurimelnikov@hotmail.com

Abstract. We introduce and investigate a new class of special functions Ξ
[k]
N (x),

x ∈ [0, 1). Originally these functions naturally appeared upon spectral analy-
sis of integral-difference operators. We discuss issues of generating functions;
decompositions in series; links to Legendre polynomials, complete elliptic in-
tegrals and Gauss hypergeometric functions; functional relations for functions

Ξ
[k]
N , mostly in case N = 1.
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1. Introduction and background
Originally, a specific class of integral-difference operators Kφ had appeared

as collision operators in some non-equilibrium statistical physics models [AT],
[P] , [PO]. Their rigorous mathematical study in dimension 1 started in late
1990-s [M1-M5], [MY] and has been continued later [Lo], [M6]. Spectral anal-
ysis of these operators has demonstrated encouraging links with various fields
of mathematics [M5], [M6]: functional analysis, asymptotic analysis, deviation
functionals, orthogonal polynomials, Jacobi matrices etc. Also, another im-
portant physical application (matter relaxation processes in a field) has been
traced [M6]. There operators Kφ determine the dynamics of matter relaxation
processes in external attractive field φ(x). Similar spectral problems occur also
in the models of the electronic transport through resistive multichannel quantum
wires [GL], [Kn], [Ku1 - Ku3], [Le1], [Le2].

Recent generalisation to higher dimensions [M6] had led to the appearence

of a new class of special functions Ξ
[k]
N , which are the subject of the present

paper.
The above mentioned operators act in Hilbert space H = L2(Ω), where

Ω ⊂ RN is a compact N -dmensional domain with a smooth boundary, as

Kφ : u(x) 7→
∫

Ω

u(x)φ(s) − u(s)φ(x)

|x − s| dNs . (1)
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