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—- Glenier Bello
ICMAT
- Title: Operator Inequalities and Functional Models
-Abstract: In this poster I will present briefly the topic of Functional Models in
Operator Theory and examples for operators defined via operator inequalities
(for example, for contractions). Some consequences of these models will be
mentioned.

—- Maŕıa de Gádor Cabrera Padilla
University of Almeŕıa
- Title: Duality theory for ideals of Lipschitz maps
- Abstract: In 1953, Grothendieck publishes his celebrated Résumé, which
relates certain linear operator ideals to tensor norms defined on the algebraic
tensor product of two Banach spaces. In recent years, a vast amount of nonlin-
ear versions of several classes of linear operators have appeared in the literature.
These two facts motivate, in a natural way, to wonder whether a similar the-
ory can be developed for the case of dealing with Lipschitz maps defined from
a pointed metric space X to the dual of a Banach space E. In this poster
we answer this question affirmatively by firstly introducing the notion of Lips-
chitz tensor product of X and E, which will be equipped with some interesting
Lipschitz versions of cross-norms, in parallel to the research gathered in the well-
known Schatten‘s book A Theory of Cross-Spaces (1950), and presenting the
space Lipα(X,E∗) of all E∗-valued α-Lipschitz operators defined on X . We sho
w the connections between these two concepts when we prove that Lipα(X,E∗)
is isometrically isomorphic to the dual of the Lipschitz tensor product of X and
E endowed with the Lipschitz cross-norm α. Moreover, we give some necessary
and sufficient conditions for which Lipα(X,E∗) is either a Banach ideal or a
Banach space of Lipschitz maps.

— Alicia Quero
Universidad de Granada
- Title: The set of values of the numerical indices with respect to all operators
between two fixed Banach spaces
-Abstract: The numerical index, which was introduced by G. Lumer in 1968, is
a constant of a Banach space relating the behaviour of the numerical range with
that of the usual norm on the Banach algebra of all bounded linear operators on
the space. Recently, Ardalani introduced new concepts of numerical range and
numerical radius of one operator with respect to another one, which generalize
in a natural way the classical concepts of numerical range and numerical radius.
Therefore, it is possible to define a concept of numerical index with respect to
an operator which relates the numerical radius with respect to the operators
with the operator norm. The main objective of this poster is to study the set of
values of the numerical indices with respect to all operators between two given
Banach spaces, paying special attention to some particular cases such as Hilbert
spaces, C(K), L∞(µ) or L1(µ) spaces.

— Maŕıa Dolores Gómez Olvera
Universidad de Almeria - Title: Public key protocols in twisted group rings
- Abstract: Cryptography is the science of information security. We have
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used some protocols for a long time to secure our communications, but these
protocols could be not enough to preserve our confidenciality anymore. Because
of that, new structures and problems are being proposed. In this work, we focus
on Ring Theory, which could provide a setting in order to get secure public key
protocols. We give a proposal for a key exchange, and compare it with some
currently used protocols.

— Miriam Tárraga Navarro
Universidad de Murcia
- Title: Roots of geometric polynomials
- Abstract: Let K,E be two convex bodies in R

n and λ ≥ 0. The well-known
Steiner formula states that the volume of the Minkowski sum K + λE can be
expressed as a polynomial of degree at most n in the parameter λ, namely,

vol(K + λE) =

n∑

i=0

(
n

i

)
Wi(K;E)λi.

Here the coefficients Wi(K;E) are called the relative quermassintegrals of K
with respect to E, and they are a special case of the more general defined mixed
volumes. In particular, W0(K;E) = vol(K) and Wn(K;E) = vol(E).

If now we consider the volume of the radial sum K+̃λE = {x+̃λy : x ∈
K, y ∈ E}, where +̃ is defined by

x+̃y =

{
x+ y, if x and y are linearly dependent,

0, otherwise,

we get the so-called dual Steiner polynomial:

vol(K+̃λE) =

n∑

i=0

(
n

i

)
W̃i(K;E)λi.

In this poster we will study structural properties of the set of roots of dual
Steiner polynomials. In dimension 3 and 4 we give a precise description of their
location in the complex plane. Moreover, we will obtain an integral expression
of the functional

∑n
i=0

(
n
i

)
W̃i(K;E)mi(µ), corresponding to the dual polyno-

mial whose weights are the moments of a measure. Finally we will provide an
inequality for the family of generalized dual Steiner polynomials.

— Alexandre Anahory Simoes
ICMAT
- Title: A tour of mechanical systems with nonholonomic constraints
- Abstract: There is a large class of examples in Classical Mechanics, in which
the systems are subjected to nonholonommic constraints, however little is taught
about these systems at an undergraduate level. This may be because these
systems, which occur quite naturally, do not follow from a variational theory as
standard systems in mechanics do. The aim of this poster will be to introduce
nonholonomic constraints and some examples such as a rolling coin on the floor
or a sleigh in the floor. We will discuss some of its physical properties. At last,
we will briefly present the geometric picture behind the equations of motion
which, just as like in standard systems, strongly relies on symplectic geometry.
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— David Iglesias López
Universidad de Murcia
- Title: On discrete Borell-Brascamp-Lieb inequalities
- Abstract: If f, g, h : Rn −→ R≥0 are non-negative measurable functions such
that, for any x, y ∈ R

n, h(x+ y) is not smaller than the p-sum of f(x) and g(y),
i.e.,

h(x+ y) ≥ (f(x)p + g(y)p)
1/p

,

where −1/n ≤ p ≤ ∞, p 6= 0, then the Borell-Brascamp-Lieb (B-B-L) inequality
asserts that the integral of h is not smaller than the q-sum of the integrals of f
and g, for q = p/(np + 1). This inequality can be seen as the analytic version
of the famous Brunn-Minkowski (B-M) inequality:

vol(K + L)1/n ≥ vol(K)1/n + vol(L)1/n,

where K,L are compact sets of Rn. In fact, one can prove the Brunn-Minkowski
inequality by applying the B-B-L inequality to the characteristic functions f =
χ

K
, g = χ

L
and h = χ

K+L
.

Nowadays there is a growing interest for studying the discrete analogs of clas-
sical continuous results: Bourgain‘s slicing problem, ellipsoid John‘s theorem...
and of course the above mentioned outstanding inequalities. In this poster we
will make a brief overview of the B-B-L and B-M inequalities, and then we will
move to the discrete setting: integration (volume) will be replaced by a kind of
weighted cardinality, and our sets will be now finite subsets of integer points.
In this context we will present a new discrete B-B-L inequality.

— Bruno Flores Barrio
ICMAT
- Title: Large scale dynamic forecasting for distributed inventory management
- Abstract: We consider a large scale distributed inventory management prob-
lem in relation with a major retail company, with hundreds of shops each one
with thousands of references. In our specific case, the shops have little stocking
capacity beyond that available on shelves; moreover, inventory information is
not fully reliable due to technical and human errors. The company has a hub
based logistic system which facilitate product distribution in a moderate time
(but not daily). Lack of products on the shelves induce economic and image
losses. We describe the general inventory management problem used and fo-
cus on the entailed large scale dynamic forecasting problem. We focus on the
influence of promotions on product demand.

— Djouhaira Boulo
ENSET/Mohammed V University,Rabat,Morocco
Nonlinear vibration of hyperelastic plate
- Title: Nonlinear vibration of hyperelastic plate
- Abstract: Nonlinear vibration of hyperelastic plates with physical and geo-
metrical nonlinearities is elaborated. The hyperelastic and the initial deflection
affects on the frequency and time responses are investigated. The Lagrange
equations are used and nonlinear partial differential equations governing the
motion are formulated. Various hyperelastic models are considered based on
the multimodal analysis and the Garlekin procedure.The associated nonlinear
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differential system is obtained. The time response is computed for various ge-
ometrical and material parameters. The harmonic balance method is imple-
mented and the nonlinear frequency-amplitude responses are analysed.

— Makrina Agaoglou
ICMAT-CSIC
- Title: Nonlinear Waves in Metamaterials
- Abstract: Metamaterials are composite materials that are engineered struc-
turally (rather than chemically) to have exotic properties that may not be found
in nature. They are artificial materials made of artificial atoms (called meta-
atoms) that are placed periodically. The periodic inhomogeneity can then create
non-natural, but desirable effective behaviours. The most well-known applica-
tions of metamaterials are the so-called negative index materials, i.e. materials
with exotic properties that the electric field, magnetic intensity and propaga-
tion vector are related by a left-handed rule. Such materials were proposed
by Veselago in 1967 and Pendry was the first to identify a practical way to
make them using metamaterials that led to the discovery of superlens (with
nanometer-scaled imaging for focusing below the wavelength of light) and invis-
ibility cloaks (i.e. stealth technology that can cause objects to be partially or
wholly invisible to parts of the electromagnetic spectrum). The findings have
revolutionized optics in the past decade.Studies of metamaterials are mainly fo-
cused on the linear properties of the medium. Nonlinear metamaterials, whose
properties depend on the intensity of electromagnetic waves, are an emerging
area worth extensive investigation especially in the optical regim. They can be
obtained from, e.g., magnetic metamaterials that are composed of split-ring res-
onators and magnetically weakly coupled through their mutual inductances.In
this work we investigate a one-dimensional parity-time (PT)-symmetric mag-
netic metamaterial consisting of split-ring dimers having gain or loss. Employ-
ing a Melnikov analysis we study the existence of localized travelling waves,
i.e. homoclinic or heteroclinic solutions. We find conditions under which the
homoclinic or heteroclinic orbits persist. Our analytical results are found to be
in good agreement with direct numerical computations. For the particular non-
linearity admitting travelling kinks, numerically we observe homoclinic snaking
in the bifurcation diagram. The Melnikov analysis yields a good approximation
to one of the boundaries of the snaking profile.

— Ikram Fatima Zohra Bensaid
Universidad de Cadiz
- Title: On a new version of the Fuglede Theorem
- Abstract: We aim in this work to show a new and classic version of the
celebrated Fuglede Theorem in an unbounded setting. Joint work with: S.
Dehimi, B. Fuglede and M.H. Mortad.

— Ihsane Salleh
Enset university UM5 RABAT
- Title: Optimization of the shape parameter of Radial basis function to solve
Fokker-Planck equation
- Abstract: In this work, Numerical procedures based on meshfree and particle
swarm optimization (PSO) methods are applied to nonlinear stochastic differ-
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ential equations. The Particle Swarm Optimization is used to determine the
best shape parameter of radial basis function (RBF) to get distribution func-
tion of Fokker-Planck equation for the purpose minimize Root Mean Square
Error (RMSE). The obtained results are well compared with exact solution.

— Nada Tassi
ENSET-UM5. Rabat-Morroco
- Title: homogenization of heterogeneous thermoelastic composites with non-
linear behavior using micromechanical methods
- Abstract: In the present work, a homogenization of the nonlinear thermoelas-
tic behavior domain is derived. The Coupled and nonlinear partial differential
equations governing equilibrium are solved using the Green function technique
to obtain the integral equations. The problem of heterogeneous inclusion with
nonlinear behavior is analyzed by interaction and location tensors. The pro-
posed methodological approach is used to study the effects of different system
parameters especially the particle volume fraction. The obtained results are
given using micromechanical methods for different shape of inclusion.

— Daniel Eceizabarrena
BCAM - Basque Center for Applied Mathematics
- Title: The geometry of Riemann’s non-differentiable function
- Abstract: Riemann‘s non-differentiable function is a classic example of a
continuous function which is almost nowhere differentiable. It was devised by
Bernhard Riemann in the 1860s to show the existence of strongly misbehaved
functions in a time when every continuous function was believed to have a
derivative, maybe except at a few points. Since then, this function has been an
object of study for great mathematicians such as Hardy and Littlewood. The
issue of the determination of its analytic regularity was open until 1970, but new
perspectives to treat it have arised, such as self-similarity and multifractality.

— Hamlet Castillo Alvino
Universidad Alcalá Henares
- Title: Limiting interference: the Lotka-Volterra competition model with
Holling type II functional response
- Abstract: In Nature, species coexistence is much more frequent than what
the classical competition model predicts, so that scientists look for mechanisms
that explain such a coexistence. We investigate a mechanism that consists of
the ability of one species to limit the effect of competitors provided that the
number of individuals of this species is larger enough. This feature takes the
form of a Holling type II functional response term. The resulting model expands
the outcomes allowed by the classical competition model by (i) enlarging the
range of parameter values that allow coexistence scenarios and (ii) displaying
dynamical scenarios not allowed by the classical model: bi-stable conditional
coexistence in favor of i (either species coexist or species i wins) or tri-stable
conditional coexistence (either species coexist or any of them goes extinct), in
both cases due to priority effects.

— Javier Mart́ınez Perales
Basque Center for Applied Mathematics
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- Title: On fractional Poincarè inequalities
- Abstract: We present some results concerning fractional Poincarè inequalities
on John domains. More precisely, we study weighted inequalities where the
weight is defined by using the distance to the boundary of the domain. To be
specific, for a John domain Ω and for 1 < p, q < ∞, we give weighted inequalities
which in the Euclidean case look as follows

inf
a∈R

‖u(x)− a‖Lq(Ω,φ(d)dw) ≤ C

(

∫

Ω

∫

Ω∩B(x,τd(x))

|u(x)− u(y)|p

|x− y|n+δp
Φγ,p(d(x))dydv(x)

) 1
p

,

where d(x) := d(x, ∂Ω), τ, δ, γ are numbers in (0, 1) with 0 ≤ γ ≤ δ, φ and
Φγ,p are appropriate functions, and (w, v) is a pair of weights satisfying some
condition on balls.

— Vicente Bevia
Universitat de València
- Title: The key role of Liouville’s equation to study random differential sys-
tems
- Abstract: Random differential systems appear naturally in many areas of sci-
ence and engineering such as statistical mechanics, statistical thermodynamics,
analysis of space missions and mathematical biology. In these systems our goal
is to calculate the probability density function of the solution stochastic process,
which can be found as the solution to the Liouville equation. Liouville’s theorem
is a fundamental theorem in classical statistical mechanics and states that the
phase space distribution function is constant along any trajectory of the system
in the phase space. This is represented by the Liouville-Gibbs, or Liouville,
equation, which is a quasilinear, first order partial differential equation. It will
be shown why this equation gives the PDF of the solution process, advantages
over other methods and an application to study the evolution of cancer cells
using the random Gompertz model.

— Jose Granados Palomo
UAM-ICMAT
- Title: One of the last conjectures of Javier Cilleruelo
- Abstract: Being motivated by a work of Erdös about the distance between
the divisors of an integer, J. Cilleruelo thought whether the set d+n/d with d—n
included consecutive numbers or not. His investigations led him to conjecture
that there was no integer with more than 4 consecutive numbers in that set. In
the poster we introduce some results about the characterisation and parameter-
isation of the solutions of the problem, which have involved numerical evidence,
Pell equations, quadratic forms or elliptic curves and some ideas about how to
deal with the conjecture, still unproved.

— Emily Quintero

- Title: Affine Equivalences, Isometries and Symmetries of Ruled Rational
Surfaces
- Abstract: We present a method for computing all the affine equivalences
between two rational ruled surfaces defined by rational parametrizations that
works directly in parametric rational form, i.e. without computing or making
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use of the implicit equation of the surface. The method proceeds by translating
the problem into the parameter space and relies on polynomial systems solving.
From a geometric point of view, an important observation is the fact that the
problem is related to finding the projective equivalences between two projective
curves (corresponding to the directions of the rulings of the surfaces). This
problem was recently addressed by Hauer and Juttler, and the ideas by these
authors are greatly exploited in the algorithm presented in this paper. The
general idea is a generalization of the computation of symmetries of a given
rational ruled surface, as well as an optimization of the computations time. The
efficiency of the method is shown through several examples.

— Jesús Llorente
UCM
- Title: Infinite derivatives of the Takagi-Van der Waerden functions
- Abstract: Let r ≥ 2. The Takagi-Van der Waerden function fr : [0, 1] → R

is defined as follows

fr(x) =

∞∑

n=0

1

rn
φ(rnx)

where φ(x) denotes the distance from the point x to the nearest integer. These
functions are an immediate generalization of the Takagi function and they con-
stitute a family of continuous nowhere differentiable functions. We characterize
the set of points where the lateral derivatives of the Takagi-Van der Waerden
function are infinite. Besides, we determine the Hausdorff dimension and the
Lebesgue measure of this set. This is a joint work with J. Ferrera and J. Gòmez
Gil.

— Mauro Sanchiz Alonso
UCM
- Title: Variable exponent spaces: structure and operators
- Abstract: he variable exponent Lebesgue spaces or Lp(·) were first defined
and studied by Orlicz in 1931 but, from then, these spaces were mostly forgotten
until almost the XXI century. In the last decades, the variable exponent spaces
have come to the front line due to the applicattions that have been found in
physical problems as electrorheological fluids, quasi- Newtonian fluids and mag-
netostatics. In this poster, we are first going to introduce these spaces and
then we will discuss some late results about the structure of Lp(·) and strictly
singular operators between them and comparate them to its analogous in Lp.
If the time allows it, I will present the subject of my investigation: the last
results I have obtained and the problems I am currently working on, such as the
weak-compactness of subsets in Lp(·). The relevance of my investigation resides
in getting the large battery of theorems that we have on Lp spaces and try to
extend them to Lp(·) spaces or refuse them. Not only for getting a better un-
derstanding of Lp(·), but also for being able to determine which properties of Lp

are related to the measure theory, its lattice structure, its inherent properties...

— Blanca Fernández Besoy
UCM
- Title: Logarithmic interpolation methods
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- Abstract: Logarithmic interpolation methods - Abstract: The real method
(A0, A1)θ,q introduced by Lions and Peetre (see [1]) is a distinguished interpo-
lation method widely applied in harmonic analysis, operator theory, PDEs and
other areas in mathematics. Some extensions of these ideas have required to
consider logarithmic perturbations (A0, A1)θ,q,A, defined by means of a broken
logarithmic function ℓA(t).

When 0 < θ < 1, the logarithmic methods (A0, A1)θ,q,A have similar prop-
erties to the classical real method. In this poster, we are going to discuss the
limiting cases θ = 0 and θ = 1, which presents significant differences in the
description by means of the J-functional and the duality. This poster is based
on results of a paper by F. Cobos and A. Segurado [3] and a joint paper with
F. Cobos [2].

References:

[1] J. Bergh and J. Löfström, Interpolation Spaces. An introduction, Springer,
Berlin, 1976.

[2] B.F. Besoy and F. Cobos, Duality for logarithmic interpolation spaces

when 0 < q < 1 and applications, J. Math. Anal. Appl. 466 (2018), 373-399.

[3] F. Cobos and A. Segurado, Description of logarithmic interpolation spaces

by means of the J-functional and applications, J. Funct. Anal. 268 (2015) 2906-
2945.

— Hamzah Bakhti
Mohammed V University in Rabat
- Title: Modeling of Blood Flow in a Stabilized Stenosis with Superelastic
Shape Memory Alloy (SMA) Stents : An Overview
- Abstract: In this poster, an overview of the blood flow in stabilized stenosis
is given using the superelastic shape memory stents. Stents are a small metalic
or plastic mesh that are expandable used mostly to treat narrowed or weakened
arteries in the human body. Superelastic shape memory alloy is considered to be
a good choice for stents material, therefore, it is introduced with it experimen-
tal characterization and manufacturing examples. Mathematical models of the
memory shape alloy materials are presented with application to cardiovascular
diseases and with a view into computer based design for the same purpose.

— Jeyms Villanueva-Cantillo
Cádiz University
- Title: A methodology to calculate critical values for stepwise variable selection
methods in data envelopment analysis
- Abstract: Data Envelopment Analysis (DEA) is a method to evaluate the
performance of a set of Decision Making Units (DMU) developed by Charnes,
Cooper and Rhodes in 1978, see [1]. DEA provides a score for each DMU, each
of which produces same set of outputs from same set of inputs. That score is
an efficiency measure that evaluate how efficiency is doing its tasks.

As soon as the results of DEA depends on the input and output variables
included in the model, this selection is a key step. Many authors have worked
on this issue but there is no widely accepted methodology to do that selection.
This situation leads that in real cases the research must use an ad hoc procedure
to select the variable that could be biases or even malicious.

Recently, in [2], a new methodology is proposed to make the variables selec-
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tion that introduces a new measured called load. The load of a variable depends
on the contribution of that variable to the total efficiency measure to all DMU
in DEA. This authors presented a stepwise algorithm to handle the variable
selection issue. So, taking into account that the loads are increasing measure of
the contribution to each variable to the model, the variables with loads below
some threshold are dropped from the model one by one until the load of the all
remaining variable in the model are over that threshold.

In [2] the above mentioned threshold was determined using some classical
data examples in DEA. In this work, we develop a methodology based on Monte
Carlo simulations and bootstrapping to calculate the threshold as a critical
value to test the statistical significance of variables in stepwise variable selection
methods in DEA with multi-input single-output data. This methodology can
be applied to any algorithm that works in same manner.

Additionally, we define a set of metrics to describe the performance and
behavior of this kind of methods when using the generated critical values.

We applied the proposed methodology to two variable selection methods in
28 model specifications, number of inputs and DMUs, varying factors related
to the functional form of the production function, the input distribution and
the efficiency of the DMUs. We also made a description and a comparison of
the performance of the two studied methods and propose guidelines to select
the threshold from a given table taking into account some characteristics of the
involved variables.

As a result, the work provides an objective method that can be used in
DEA variable selection step avoiding non desirable effect of the decision of the
researchers.

[1] Measuring the efficiency of decision making units. A. Charnes, W. W.
Cooper, E. Rhodes. European Journal of Operational Research, 2 (6). 1978,
DOI: 10.1016/0377-2217(78)90138-8.

[2] Stepwise selection of variables in DEA using contribution loads. Fernando
Fernández-Palaćın, Maŕıa Auxiliadora López-Sánchez, Manuel Muñoz-Márquez.
Pesquisa Operacional, 38:1, 31-52. 2018, DOI: 10.1590/0101-7438.2018.038.01.0031.

— Aziz Lmakri
Faculty of Sciences and Techniques of Tangier
- Title: Rank-based optimal tests for randomness against first-order superdiag-
onal bilinear alternatives in panels data
- Abstract: In this work, we explore the problem of testing white noise (with
unspecified probability density function)against first-order superdiagonal bilin-
ear BL(0,0,2,1) dependence in large n small T panels. Locally asymptotically op-
timal rank-based tests are derived. Their asymptotic relative efficiencies (ARE)
(in the Pitman sense), with respect to the score test for Gaussian model, is ob-
tained. The local asymptotic normality (LAN) of the log-likelihood ratio for a
class of bilinear time series models is established using the approach of quadratic
mean differentiability. Simulations demonstrate the remarkable finite-sample
performances of rank procedures based on data-driven scores. Modelling Earth-
quake of AL Hocima data by First-order Bilinear time series is considered. The
autocorrelation function (ACF) of the squared residuals provides a convenient
tool to check the linearity assumption. Once nonlinearity has been detected,
bilinear processes seem rather adequate to m odel it. This affirms the fact that
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bilinear time series models are more suitable in modeling Earthquake series.
That is why the use of nonlinear models in forecast gives higher precision than
linear models

— Mohamed Byari
University Abdelmalek Essaâdi
- Title: 3D cellular automata modeling for wind flow
- Abstract: In this work, we are considered the problem of wind flow modeling
by three-dimensional cellular automata (CA3D). We take into consideration the
3D cellular discretization of a real territory. We consider the attributes which
have an influence on the wind flow like landforms, land use, vegetable cover...,
that explains the heterogeneity of cellular space. The simulation results pre-
sented were performed under software developed in Java object-oriented pro-
gramming. The software offers the import and the export of the data, the
follow-up in a scene of sight 2D and 3D of the wind flows and the tools for
processing output data. Input data for the regions considered were acquired
and processed by the optical and radar remote sensing methods and tools.
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