
Accepted Manuscript

Mixed type multiple orthogonal polynomials associated with the
modified Bessel functions and products of two coupled random
matrices

Lun Zhang

PII: S0021-9045(16)30076-4
DOI: http://dx.doi.org/10.1016/j.jat.2016.09.002
Reference: YJATH 5109

To appear in: Journal of Approximation Theory

Received date: 6 May 2016
Revised date: 4 September 2016
Accepted date: 27 September 2016

Please cite this article as: L. Zhang, Mixed type multiple orthogonal polynomials associated
with the modified Bessel functions and products of two coupled random matrices, Journal of
Approximation Theory (2016), http://dx.doi.org/10.1016/j.jat.2016.09.002

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.jat.2016.09.002


Mixed type multiple orthogonal polynomials associated with

the modified Bessel functions and products of two coupled

random matrices

Lun Zhang∗

September 4, 2016

Abstract

We consider mixed type multiple orthogonal polynomials associated with a sys-
tem of weight functions consisting of two vectors. One vector is defined in terms
of scaled modified Bessel function of the first kind Iµ and Iµ+1, the other vector is
defined in terms of scaled modified Bessel function of the second kind Kν and Kν+1.
We show that the corresponding mixed type multiple orthogonal polynomials ex-
ist. For the special case that each multi-index is on or close to the diagonal, basic
properties of the polynomials and their linear forms are investigated, which include
explicit formulas, integral representations, differential properties, limiting forms and
recurrence relations. It comes out that, for specified parameters, the linear forms of
these mixed type multiple orthogonal polynomials can be interpreted as biorthogonal
functions encountering in recent studies of products of two coupled random matri-
ces. This particularly implies a Riemann-Hilbert characterization of the correlation
kernel, which provides an alternative way for further asymptotic analysis.
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1 Introduction

Multiple orthogonal polynomials are polynomials of one variable which are defined by
orthogonality conditions with respect to several different weights. The general definition
requires two sets of functions defined on the real axis R:

w1 = (w1,1, . . . , w1,p), w2 = (w2,1, . . . , w2,q),

where p, q ∈ N = {1, 2, 3, . . .} and two multi-indices

n1 = (n1,1, . . . , n1,p) ∈ Zp
+, n2 = (n2,1, . . . , n2,q) ∈ Zq

+,
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