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Programa (Lunes, 14 de junio de 2021)
e 12:00-13:00 (GTM-5) / 19:00-20:00 (GTM +2):

— Luis Verde-Star: Discrete orthogonality of hypergeometric and ba-
sic hypergeometric polynomial sequences on linear and quadratic
lattices.

e 13:00-14:00 (GTM-5) / 20:00-21:00 (GTM +2):
Preguntas y discusién sobre las conferencias grabadas:
— Judit Minguez Ceniceros: Bernoulli-Dunkl and Fuler-Dunkl poly-
nomsals.

— Manuel Dominguez de la Iglesia: Absorbing-reflecting factoriza-
tions for birth-death chains on the integers and their Darbouz
transformation.

— Lidia Fernandez Rodriguez: Procesos de cuasi-nacimiento y muerte.

— Chelo Ferreira Gonzélez: Aproximaciones asintéticas de las inte-
grales catastroficas.

— Abdon Choque-Rivero: The matriz Toda equations Volterra equa-
tions and associated matriz orthogonal polynomials.

— Rafael Gonzélez Campos: FEigenfunctions and eigenexpansions of
integral transforms related to classical orthogonal polynomials.



Titulos y resimenes

e Judit Minguez Ceniceros (Departamento de Mateméticas y Computacion.
Universidad de La Rioja)
udit.minguez@Qunirioja.es
Titulo: Bernoulli-Dunkl and Fuler-Dunkl polynomials.
Resumen: Bernoulli-Dunkl and Euler-Dunkl polynomials were in-
troduced in [2] and [3], respectively. In this talk we will show some
properties proved in [1] that extend some of the well-known identities
in the classical case, such as the Euler-Maclaurin or the Boole sum-
mation formulas. We will also study the asymptotic behavior of these
polynomials.
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e Manuel Dominguez de la Iglesia (Instituto de Matemédticas. Universi-
dad Nacional Auténoma de México)
mdi29@im.unam.mx
Titulo: Absorbing-reflecting factorizations for birth-death chains on
the integers and their Darboux transformation.
Resumen: We consider a new way of factorizing the transition prob-
ability matrix of a discrete-time birth-death chain on the integers by
means of an absorbing and a reflecting birth-death chain to the state
0 and viceversa. First we will consider reflecting-absorbing factoriza-
tions of birth-death chains on the integers. We give conditions on the
two free parameters such that each of the factors is a stochastic ma-
trix. By inverting the order of the factors (also known as a Darboux
transformation) we get new families of ”almost” birth-death chains



on the integers with the only difference that we have new probabili-
ties going from the state 1 to the state -1 and viceversa. On the other
hand an absorbing-reflecting factorization of birth-death chains on the
integers is only possible if both factors are splitted into two separated
birth-death chains at the state 0. Therefore it makes more sense to
consider absorbing-reflecting factorizations of ”almost” birth- death
chains with extra transitions between the states 1 and -1 and with
some conditions. This factorization is now unique and by inverting
the order of the factors we get a birth-death chain on the integers. In
both cases we identify the spectral matrices associated with the Dar-
boux transformation, the first one being a Geronimus transformation
and the second one a Christoffel transformation of the original spec-
tral matrix. We apply our results to examples of chains with constant
transition probabilities. Joint work with C. Juarez.

Lidia Ferndndez Rodriguez (Departamento de Matemética Aplicada,
Universidad de Granada)

lidiafr@Qugr.es

Titulo: Procesos de cuasi-nacimiento y muerte.

Resumen: Los procesos de nacimiento y muerte tienen numerosas
aplicaciones y son de gran utilidad cuando se quiere modelar procesos
de la naturaleza. El objetivo de este trabajo es relacionar algunos poli-
nomios ortogonales en dos variables con procesos de cuasi-nacimiento y
muerte. Nos centraremos especialmente en algunos ejemplos obtenidos
mediante la construccién introducida por Agahanov en [1]. En con-
creto, mostraremos una interpretacién probabilistica de algunos poli-
nomios en el tridngulo, en un dominio parabdlico e incluso en un do-
minio no acotado. Es un trabajo conjunto con Manuel D. de la Iglesia.
Referencias
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Chelo Ferreira Gonzalez (Departamento de Matematica Aplicada. Uni-
versidad de Zaragoza)

cferrei@unizar.es

Titulo: Aproximaciones asintdticas de las integrales catastréficas.
Resumen: Las integrales catastrdficas candnicas simples y dobles



[NIST Handbook of Mathematical Functions, cap. 36|, constituyen
la herramienta matematica basica de la teoria de las catastrofes, que
resume la descripcién de fenémenos naturales donde pequenas per-
turbaciones del sistema, producen fenémenos abruptos. La asintética
de estas funciones especiales es de momento muy desconocida y poco
trabajada, debido al cardcter altamente oscilatorio del integrando. En
particular, nos centramos en la familia de integrales candnicas simples,
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para valores grande de una de sus variables x1,...,xk, y valores fi-
jos de las restantes. A partir de una versién simplificada del método
clasico de saddle point, introducida en [1], podemos derivar, en términos
de funciones elementales, la aproximacion asintética de estas integrales
para valores genéricos de K y de p, siendo x, la variable asintética.
Igualmente obtenemos las lineas de Stokes. Estos resultados apor-
tan nueva informacién a la seccién 36.11 del mencionado capitulo del
“NIST Handbook” dedicada al andlisis asintotico de estas integrales.
Referencias
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Abdon Choque-Rivero (Instituto de Fisica y Mateméticas, Universi-
dad Michoacana de San Nicolds de Hidalgo)

abdon@ifm.umich.mx

Titulo: The matriz Toda equations Volterra equations and associated
matriz orthogonal polynomials.

Resumen: For ¢ x ¢ positive measures of the form e~*'g(dz) on [0, 00)
with respect to x and t > 0, we derive the matrix Toda equations for
the three-term recurrence relation coefficients of the corresponding or-
thogonal matrix polynomials. Furthermore, relations for the matrix
version of the Volterra lattice and associated orthogonal polynomials
are attained.

Rafael Gonzélez Campos (Facultad de Ciencias. Universidad Michoa-
cana)
rcampos.umich@gmail.com



Titulo: Eigenfunctions and eigenexpansions of integral transforms re-
lated to classical orthogonal polynomials.

Resumen: Explicit quadratures for integral transforms generated by
bilinear functions of classical orthogonal polynomials have been found
in previous work. In order to distinguish these transforms from others,
we cal them the z-Fourier (in the Hermite case), z-Bessel (Laguerre),
and z-Appel (Jacobi) transforms. Here, the prefix z means dependence
on a complex variable. In each case, the asymptotic form of certain
kernel matrix generates a real measure that gives rise to these integral
transforms. The real measure also generates the Fourier coefficients
of the orthogonal expansion of the integral transforms in terms of the
corresponding polynomials. We show how the bilinearity of the ker-
nel matrices can be used to find the eigenfunctions and eigenvalues of
these integral transforms.

Luis Verde-Star (Departamento Matematicas, Universidad Auténoma
Metropolitana)

verde@xanum.uam.mx

Titulo: Discrete orthogonality of hypergeometric and basic hypergeo-
metric polynomial sequences on linear and quadratic lattices.
Resumen: Let {u(t) : £ > 0} be a sequence of hypergeometric or ba-
sic hypergeometric orthogonal polynomials associated with a sequence
of nodes z; in a linear or quadratic lattice. We will describe a proce-
dure to obtain sequences 7; of weights associated with the nodes z;
in the complex plane that allow us the express the orthogonality of
{ug(t)} in the form

o
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where the p,, are nonzero numbers.

The weights 7; are determined by a system of equations of the form
my — ervk(xj), k Z 0,

where the my, are generalized moments of the sequence {uy(t)}, and
{vg(t)} is the sequence of Newton polynomials associated with the
nodes xj. The matrix of coefficients [vi(z;)] is a lower triangular



infinite matrix and it is invertible if the x; are pairwise distinct. The
weights 7 are given by
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We will present some examples of polynomial sequences for which this
series converges for each k > 0.



