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Subject: Report on Conference in Copenhagen, August 14-17, 2018

Report on the conference Orthogonal Polynomials and Holomorphic Dynamics,
Copenhagen, Denmark, August 14-17, 2018.

The past few years Copenhagen has been hosting a number of interesting conferences
relevant to our activity group: a workshop on Orthogonal Polynomials, Hankel and Jacobi
Matrices (August 26-28, 2009), an international symposium on Orthogonal Polynomials
and Special Functions - a complex analytic perspective (June 11-15, 2012), a workshop
on Special Functions and Their Applications (August 28-30, 2013), an international sym-
posium The Real World is Complex, in honour of Christian Berg (August 26-28, 2015), a
workshop on Orthogonal Polynomials and Special Functions (November 16-17, 2016).

For this year, an international conference on Orthogonal Polynomials and Holomorphic Dy-
namics was held on August 14-17 at the Carlsberg Academy. The aim of the conference
was to bring together experts in areas related to orthogonal polynomials and holomorphic
dynamical systems to exchange knowledge. The organizers were Jacob Christiansen (Lund
University, Sweden) and Henrik Pedersen (University of Copenhagen, Denmark), both from
our activity group, and Christian Henriksen (Technical University of Denmark) and Carsten
Lunde Petersen (Roskilde University, Denmark), who are experts in holomorphic dynamics.

Figure 1: Conference group picture.
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Some may wonder: why are both topics related? Holomorphic dynamics is about the it-
eration of rational functions, but for iterations of a polynomial there is an interesting
connection with orthogonal polynomials. Let T'(z) = 2% + k;2%7! + ... be a polynomial of
degree d > 2 and consider its iterates T?(z) = T(T(z)) and in general T"(z) = T" Y(T(z)),
then T"(z) is a polynomial of degree d" and these are part of the sequence of orthogo-
nal polynomials for the equilibrium measure of a special set B, which is the Julia set for
the polynomial 7', the set where (7" (z)),, is not normal. Indeed, Barnsley, Harrington and
Geronimo showed in 1982, that for the sequence of monic orthogonal polynomials (P,),,
for the equilibrium measure on B, one has

Pi(2) =2+ ki /d, Pya(z) = B(T(2)), Pyn(2) =T"(2) + ky/d.

Hence the iteration of a polynomial is intimately related to orthogonal polynomials and
potential theory for the corresponding Julia set.

The workshop had a number of invited speakers with talks on orthogonal polynomials or
the iteration of rational maps. Two speakers were able to integrate both topics into one
talk. Carsten Lunde Petersends talk was on Orthogonal polynomials and dynamical sys-
tems and it should have been the first talk of the workshop, but was given on the second
day. Kevin Pilgrimis talk Gegenbauer polynomials and critically fixed Newton’s method
also succeeded in connecting iterations with the well known Gegenbauer polynomials.
David Damanikds talk on The Fibonacci Hamiltonian explained the spectral properties of a
special Schredinger operator via a polynomial dynamical system related to the Fibonacci
sequence. Most of the other talks were either on orthogonal polynomials, determinants of
orthogonal polynomials, paraorthogonal polynomials, exceptional polynomials, Cheby-
shev polynomials, multiple orthogonal polynomials, and moment problems on the one
hand, or conformal fitness and uniformization, Hausdorff dimension of Julia sets, random
complex dynamics, Abelian coverings, equipotential gluing, and hyperbolic components
on the other hand. Barry Simon happened to be in Copenhagen that week so that we had
the pleasure to hear how he was able to connect orthogonal polynomials on the unit circle
with Ponceletis theorem and the numerical range of certain finite dimensional contrac-
tions.

My advice to the members of our activity group is to try to attend one of these Copen-
hagen workshops or conferences. You will meet people from related areas and learn how
orthogonal polynomials and special functions are useful in other areas of mathematics.

Topic#4 ———— OP-SFNet255 — September 15, 2018

From: Tom Koornwinder (T.H.Koornwinder@uva.nl)
Subject: Report on NIST DLMF workshop, August 27-31, 2018

The Digital Library of Mathematical Functions (DLMF), https://dImf.nist.gov, was launched
in 2010. No doubt, the readers of this Newsletter are familiar with it. Although minor up-
dates are made regularly, the need was felt to prepare major updates of some chapters,
and even to add new chapters. In particular, work to thoroughly update Chapter 18 (Or-
thogonal Polynomials) and to expand its Subsection 18.37 (Classical OPs in Two or More
Variables) into a separate chapter, is now almost completed. For a last boost to this
project, the authors and their advisors met this summer in late August for a one-week
workshop at NIST, Gaithersburg, Maryland, close to Washington DC. Participants were the
authors Bill Reinhardt, Yuan Xu and myself, the mathematics advisor Mourad Ismail, and
the general mathematics editor Adri Olde Daalhuis. We discussed, corrected and extended
what was already written, and we added new parts. There was also frequent interaction
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