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Let G be a simple and finite graph. A graph is decomposed into
subgraphs H1 and H2 , if G is the edge disjoint union of H1 and H2 .
If G is decomposed into H1 , H2 , ..., Hk , where H1 , H2 , ..., Hk are
all isomorphic to H, then G is said to be H-decomposable. Futhermore, if H is a cycle of length m then G is Cm -decomposable. In
this work, we prove the necessary conditions for the existence of
C6 -decomposition of Km × Kn are sufficient. We infer from these
conditions that every even regular complete multipartite graph is
C6 -decomposable if the number of edges of G is divisible by 6.
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For a unit vector field on a closed immersed Euclidean hypersurface
M 2n+1 , n ≥ 1, we exhibit a nontrivial lower bound for its energy
which depends on the degree of the Gauss map of the immersion.
When the hypersurface is the unit sphere S2n+1 , immersed with degree one, this lower bound corresponds to a well established value
from the literature. We introduce a list of functionals Bk on a compact Riemannian manifold M m , 1 ≤ k ≤ m, and show that, when
the underlying manifold is a closed hypersurface, these functionals
possess similar properties regarding the degree of the immersion. In
addition, in the original paper, we prove that Hopf flows minimize
Bn on S2n+1 .
We notice that the aforementioned lower bound for the energy
for a unit vector field on a closed oriented Euclidean hypersurface
M 2n+1 is
E(~v ) ≥ C(n)

|deg(ν)|vol(S2n+1 ) 2n + 1
+
vol(M 2n+1 ),
[2n−1]
S
2

where S [2n−1] and C(n) are constants depending on the immersion
of M and on n.
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[2] F. G. B. Brito, I. Gonçalves , A. V. Nicoli, A topological lower bound for the energy of a unit vector field on a closed Euclidean hypersurface, preprint:
https://arxiv.org/abs/1609.04900arXiv:1609.04900[math.DG]
[3] V. Borrelli, F. Brito, O. Gil-Medrano, The infimum of the energy of unit vector fields on odd-dimensional spheres, Ann.
Glob. Anal. Geom., 23, (2003) 129–140
[4] F. G. B. Brito, Total bending of flows with mean curvature
correction, Diff. Geom. and its App. 12, (2000) 157–163
[5] F. B. Brito, P. M. Chacón, A. M. Naveira, On the volume of unit
vector fields on spaces of constant sectional curvature. Comment Math. Helv. 79, (2004) 300–316
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Let G = hx1 , x2 , . . . , xg i be a finitely generated group and K be an
algebraically closed field with zero characteristic. The set of homomorphisms Hom(G, GLn (K)) has a natural structure of an affine
K-variety and is denoted by Rn (G). It is called the representation
variety of the group G. The group GLn (K) acts on Rn (G) by conjugation and the corresponding category factor Rn (G)//G is denoted
by Xn (G) and called the character variety of the group G.
Let p, q, g, h be integers such that p >| q |≥ 1, g ≥ 3, h ≥ 2 and
let W (x1 , . . . , xs ) be an arbitrary word on generators x1 , . . . , xs . We
consider the groups with the following presentations:
G1 = h(x1 , x2 , . . . , xg , t) | t(x21 x22 . . . x2g )p t−1 = (x21 x22 . . . x2g )q i
G2 = h(x1 , . . . xs , y1 . . . , yh , z1 . . . , zh , t) |
t([y1 , z1 ] . . . [yh , zh ]W (x1 , . . . , xs ))p t−1 =
= ([y1 , z1 ] . . . [yh , zh ]W (x1 , . . . , xs ))q i,
The description is given for representation varieties Rn (G1 ), Rn (G2 )
and character varieties Xn (G1 ), Xn (G2 ). Their irreducible components are described and their dimensions are calculted.
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In 1931, Birkhoff proved one of the most important theorems of
the ergodic theory [1]. Namely, given an ergodic system (X, µ, T ),
the time average, or the average along a trajectory, exists almost
everywhere. That is
Z
f (x) + f (T x) + · · · + f (T n−1 x)
lim
=
f (x)dµ(x),
n→∞
n
X
for any integrable function f : X → R. This result is known as
pointwise ergodic theorem. When (X, µ, T ) is a uniquely ergodic
system the convergence is uniform on X, see [4].
In 1968, Kingman showed his subadditive ergodic theorem [2],
1
that asserts that,
 fn given any subadditive sequence {fn } in L (X, µ),
the sequence n converges to a constant L(f ), for almost all x.
A natural question is: is there an analogous result for Kingman’s
theorem? That is, if we consider a unique ergodic system (X, µ, T ),
we have uniform convergence in Kingman’s Theorem? Answer that
question was the work proposed by Furstenberg to Furman [3].
The main objective of this work is to show the results obtained
by Furman in [3]. That is, obtain a version of Kingsman’s theorem
for the case of uniquely ergodic systems.
More precisely,
Theorem 1 (Furman, 1997). Let (X, µ, T ) be a compact uniquely
ergodic system and let {fn } be a sequence of continuous subadditive
functions on X. Then, for every x ∈ X
1
lim sup fn (x) ≤ L(f )
n→∞ n
uniformly on X. However, for any Fσ set E with µ(E) = 0, there
exist a continuous subadditive sequence {fn }, such that
1
lim sup fn (x) < L(f ).
n

Several consequences of Furnam’s theorem will be presented.
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Let (Fn )n≥0 be the Fibonacci sequence given by Fn+2 = Fn+1 + Fn ,
for n ≥ 0, where F0 = 0 and F1 = 1. There are several interesting
2
= F2n+1 , for
identities involving this sequence such as Fn2 + Fn+1
all n ≥ 0. In a paper of 2011, Luca and Oyono proved that if
s
Fns + Fn+1
is a Fibonacci number, with s ≥ 3 , then n = 0 or 1.
In this work, we will prove, in particular, that if (Gm )m is a linear
recurrence sequence (under weak assumptions) and Gsn +· · ·+Gsn+k ∈
(Gm )m , for infinitely many positive integers n, then s is bounded by
an effectively computable constant depending only on k and the
parameters of Gm .
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In the poster I will present diferent kinds of curves and surfaces in
mathematics that look like flowers in nature. There will be given
geometric characteristics of rose curves and surfaces, as well as some
others that have shape like a flower. The construction of such surfaces is inspired by nature, and it has application in design and
architecture. Some examples will be visualised.
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A problem recently studied in [1] and [2] is the relation between
sizes of sets B, S ⊆ R2 when B contains the boundary of a square
with center in every point of S and sides parallel to the axis. By
size, we mean Lebesgue measure and some fractal dimensions.
More generally, in higher dimensions the sets consider are B, S ⊆ Rn
when B contains the k-skeleton of an n-dimensional cube around
every point of S.
This type of problems have associated a maximal operator. In
this work we study a possible maximal operator and present results
about its behaviour from Lp → Lq , for 1 ≤ p ≤ q < ∞. Also we
consider some weighted inequalities. Whit this bounds we recover
several results for the sizes of sets B.

References
[1] T. Keleti, D. Nagy and P. Shmerkin , Squares and their
cen- ters. , J. Anal. Math. 134 (2018), no. 2, 643–669.
[2] R. Thornton , Cubes and their centers , Acta Math. Hungar.
152 (2017), no. 2, 291–313.

Multistationarity Analysis of the Earth’s Pre-industrial Carbon
Cycle Models using Chemical Reaction Network Theory
Noel T. Fortun 1, Angelyn R. Lao 1,2 , Luis F. Razon 3 , and
Eduardo R. Mendoza 1,4,5,6
Mathematics and Statistics Department, De La Salle University, Manila, Philippines
Mathematical and Statistical Modeling Research Unit, College of Science Center for
Natural Sciences and Environmental Research (CENSER), De La Salle University, Manila,
Philippines
3 Chemical Engineering Department, De La Salle University, Manila, Philippines
4 Institute of Mathematical Sciences and Physics, University of the Philippines, Los Baños,
Philippines
5
Max Planck Institute of Biochemistry, Martinsried near Munich, Germany
6 Faculty of Physics, Ludwig Maximilian University, Munich, Germany
1
2

ABSTRACT
Chemical reaction networks (CRNs) provide a language for
representing systems of interacting entities. In this paper, the preindustrial carbon cycle models of Schmitz (2002) and Anderies et al.
(2013) are viewed and analyzed using CRNs. In this framework, we
assess the models’ capacity for multiple steady states or
multistationarity via Chemical Reaction Network Theory – an
approach that associates the topological structure of the CRN to the
dynamical behavior of the network. The findings obtained here
enhance the results established in the recent papers submitted by
Fortun et al., which characterized the steady states of the
aforementioned pre- industrial carbon cycle models.

An eigenvalue optimization problem
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Abstract
We deal with the following eigenvalue optimization problem: Given a bounded open
disk B in a plane, how to place an obstacle P of fixed shape and size within B so as to
maximize or minimize the fundamental eigenvalue lambda1 of the Dirichlet Laplacian
on B \ P . This means that we want to extremize the function ρ → λ1 (B \ ρ(P )), where
ρ runs over the set of rigid motions such that ρ(P ) ⊂ B. We answer this problem in
the case where P is invariant under the action of a dihedral group D2n , and where
the distance from the center of the obstacle P to the boundary is monotonous as a
function of the argument between two axes of symmetry. The extremal configurations
correspond to the cases where the axes of symmetry of P coincide with a diameter of
B. The maximizing and the minimizing configurations are identified.
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In this paper, ﬁnite-time boundedness and dissipativity analysis for
a class of discrete-time repeated scalar nonlinear systems with timevarying delays is investigated. Based on the Lyapunov-Krosovskii
stability theory and linear matrix inequality (LMI) approach, we
propose the suﬃcient conditions for the considered system to be
ﬁnite time bounded and ﬁnite-time dissipative. Finally, the LMI
based conditions are validated for a marketing-production system.
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This talk concerns the existence of solutions for a nonlinear higher order
fractional differential equation involving both the left Riemann-Liouville and
the right Caputo fractional derivatives with a natural boundary condition. The
study is based on the upper and lower solutions method.
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The Nielsen fixed point theory for 2-valued maps
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The problem treated in this work is if a space has the Wecken
property for n-valued maps. Analogous as to the classic theory
for single valued function and similarly the Wecken property holds
for compact triangulable manifolds of dimension at least three. For
compact surfaces J. Guaschi and D. L. Gonçalves developed in [GG1]
an algebraic criterion in terms of braid groups, using the fixed point
theory of maps between the surface X and its configuration spaces.
We use this approach to study the fixed point theory of 2-valued
maps on the Klein bottle.
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Let P be a partially ordered set on the set of ordered coordinate
positions of Fnq . A P −linear code C is a vector subspace of the
metric space (Fnq , dP ) which we refer to as an [n, k]q P −code if
dim C = k. The P − weight of a subspace D ⊆ Fnq is defined as
wP (D) := | hsuppDiP | and the r−th minimal generalized P −weight
of an [n, k]q P − code C as
dPr (C) = min{wP (D)|D ⊆ C, dim D = r} .
An [n, k]q P −code C is said to be a P −chain code if there is a
sequence of linear subspaces {0} = D0 ⊆ D1 ⊆ · · · ⊆ Dk = C such
that wP (Dr ) = dPr (C) and dim Dr = r for every r ∈ {1, 2, ..., k}. In
this work, we present some sufficient conditions for a P −code to be
a P −chain code based on the previous work by Moura and Firer.
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The discriminator of a sequence a = {an }n≥1 of distinct integers is
the sequence given by
Da (n) = min{m : a0 , . . . , an−1 are pairwise distinct modulo m}.
In other words, Da (n) is the smallest integer m that allows one
to discriminate (tell apart) the integers a0 , . . . , an−1 on reducing
modulo m.
The main problem is to give an easy description or characterization of the discriminator (in many cases such a characterization does
not seem to exist). The discriminator was named and introduced
by Arnold, Benkoski and McCabe. They considered the sequence u
with terms uj = j 2 .
In this paper we study the discriminator problem for Lucas sequences. We consider the family of Lucas sequences uniquely determined by Un+2 (k) = (4k + 2)Un+1 (k) − Un (k), with initial values
U0 (k) = 0 and U1 (k) = 1 and k ≥ 1 an arbitrary integer. For
any integer n ≥ 1 the discriminator function Dk (n) of Un (k) is defined as the smallest integer m such that U0 (k), U1 (k), . . . , Un−1 (k)
are pairwise incongruent modulo m. Numerical work of Shallit on
Dk (n) suggests that it has a relatively simple characterization. In
this paper we will prove that this is indeed the case by showing that
for every k ≥ 1 there is a constant nk such that Dk (n) has a simple
characterization for every n ≥ nk . The case k = 1 turns out to be
fundamentally different from the case k > 1.
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Universidad Técnica Federico Santa Marı́a, Chile

In this work it is treated a insensitizing problem for a phase transition model introduced in [2] and treated by Hoffman & Jiang in [3]
and Barbu in [1]. In this paper, a nonlinear parabolic system modeling phase field phenomena is considered. This system consists of two
coupled parabolic equations, the first one describes the temperature
of the material and the second one describes a phase field function.
Under small perturbations of the initial data, we study the existence
of controls insensitizing the phase field function and acting only on
the temperature equation. This problem is equivalent to the null
controllability of a parabolic system, which is studied by means of
duality arguments, Carleman estimates, and fixed point theorems.
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Self-similar measures: asymptotic bounds for the dimension and
Fourier decay of smooth images
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R. Kaufman and M. Tsujii proved that the Fourier transform of self-similar
measures has a power decay outside of a sparse set of frequencies. We present
a version of this result for homogeneous self-similar measures, with quantitative estimates, and derive several applications: (1) non-linear smooth
images of homogeneous self-similar measures have a power Fourier decay,
(2) convolving with a homogeneous self-similar measure increases correlation dimension by a quantitative amount, (3) the dimension and Frostman
exponent of (biased) Bernoulli convolutions tend to 1 as the contraction
ratio tends to 1, at an explicit quantitative rate.
The results are based on a joint work with Pablo Shmerkin.
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Abstract. The relationship between the cone of positive semidefinite (psd) real forms and its subcone of sum of squares (sos) of
forms is of fundamental importance in real algebraic geometry and
optimization, and has been studied extensively. The study of this relationship goes back to the 1888 seminal paper of Hilbert [3], where
he gave a complete characterisation of the pairs (n, 2d) for which a
psd n-ary 2d-ic form can be written as sos. This poster will show
how this relationship changes under the additional assumptions of
symmetry on the given form; it will present our recent results [1, 2]
giving the analogues of Hilbert’s characterisation for symmetric and
even symmetric forms respectively.
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Existence and symmetries for an elliptic equations with multipolar potentials and polyharmonic
operators
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Differential equations with multipolar potentials appear
in various areas of physics; for example, in molecular
physics models and quantum mechanics [1, 3, 4]. We analyzed existence and symmetry of solutions for the following equation:

(−∆)m u = u|u|p−1 + V (x)u + f, in Rn ,
(1)
u → 0 as |x| → ∞,
n
. Note that the
with m ∈ N, n > 2m, and p > n−2m
condition taken on p covers the critical and supercritical
variational cases.
This study was developed in Hk,~α -spaces, which are a
sum of weighted spaces, and seem to be a minimal framework for the potential profile of interest. We investigate
a concept of symmetry for solutions which extends radial
symmetry and carries out an idea of invariance around
singularities. Our results were published in [2].
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Toda Lattices and Orthogonal Polynomials in Two
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We explore the connection between an infinite system of particles in
R2 described by a bi-dimensional version of the Toda equations with
the theory of orthogonal polynomials in two variables. We define a
2D Toda lattice in the sense that we consider only one time variable
and two space variables describing a mesh of interacting particles
over the plane. We show that this 2D Toda lattice is related with
the matrix coefficients of the three term relations of bivariate orthogonal polynomials associated with an exponential modification of a
positive measure. Moreover, block Lax pairs for 2D Toda lattices
are deduced.
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Homological Tools in Dynamical Systems
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Our goal is to present a topological context fruitful in obtaining information on the behaviour of a wide range of dynamical systems.
The overarching idea is to define an appropriate filtered chain complex which captures connections between the invariant sets of the
system. We consider as our major algebraic apparatus a spectral sequence of the given complex. The unfolding of the spectral sequence
exhibits a rich algebraic procedure and provides much insight into
dynamical properties of a continuation of the dynamical systems
being studied, such as bifurcation phenomena due the cancellation
of singularities.
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Fluid Limit for the aggregation phase of
condensing zero range process.
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In this work we prove that the first phase of coarsening in the condensing zero range process on a finite number of sites with N particles, as N tends to infinity, is described by a fluid limit, when
time is appropriately rescaled. According to this limit, in a finite
time determined by the initial distribution of particles, the process
reaches a state in which mass concentrates at the sites having maximal weight under the invariant measure of the underlying random
walk.

CODIMENSION ONE PARTIALLY UMBILIC
SINGULARITIES OF HYPERSURFACES OF R4
D. LOPES, J. SOTOMAYOR AND R. GARCIA

This talk is about the mutually orthogonal one dimensional singular
foliations, in oriented three dimensional manifolds M :3 , whose leaves
are the integral curves of the principal curvature direction fields associated to immersions α : M3 → R4 . We focus on behavior of these
foliations around singularities defined by the points, called partially
umbilic, where at least two principal curvature coincide. It will be
described the generic behavior of the foliations in the neighborhood of
partially umbilic points of codimension one. These are the singularities
which appear generically in one parameter families of hypersurfaces.
We express the codimension one condition by minimally weakening the
genericity condition given by R. Garcia, D. Lopes e J. Sotomayor in
Partially Umbilic Singularities of Hypersurfaces of R4 . Bulletin des
Sciences Mathematiques (Paris. 1885), v. 139, p. 431-472, (2015)
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Riesz Bases of Exponentials on Unbounded MultiTiles
Diana Carbajal1 , Carlos Cabrelli2
1
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Let Ω ⊂ Rd be a set of positive and finite measure and Γ be a
discrete set of Rd . The existence of bases of exponentials of the
form E(Γ) = {e2πiγ·ω : γ ∈ Γ} in the space L2 (Ω) is a very well
studied problem.
Recently, Grepstad and Lev, and later Kolountzakis, showed that
if Ω is a bounded set such that k-tiles the space by translations
along a full lattice Λ ⊂ Rd , then there exist vectors a1 , . . . , ak ∈ Rd
such that the system E(H, a1 , . . . , ak ) := {e2πi(h+aj )·ω : h ∈ H, j =
1, . . . , k} is a Riesz basis of exponentials of L2 (Ω), where H is the
dual lattice of Λ. Here, by k-tile we mean that for almost every
ω ∈ Rd ,
X
χΩ (ω + λ) = k.
λ∈Λ

However, this result is not true if Ω is not bounded. In this poster I
will present a recent result in joint work with Carlos Cabrelli where
sufficient conditions for Ω, of positive and finite measure, not necessarily bounded, are found to admit a Riesz basis of exponentials of
the form E(H, a1 , . . . , ak ) of L2 (Ω).

Optimal distributed control for the oscillation processes described by Fredholm integro-differential
equations
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We consider the optimization problem in which it is required to
minimize the integral functional
Z

[V (T, x) − ξ1 (x)]2 + [Vt (T, x) − ξ2 (x)]2 dx +
J[u(t, x)] =
Q

Z

T

Z

+β
0

p2 [t, x, u(t, x)]dxdt, β > 0, (1)

Q

on the set of solutions to boundary value problem
Z T
K(t, τ )V (τ, x)dτ + f [t, x, u(t, x)],
Vtt − AV = λ
0

x ∈ Q ⊂ Rn , 0 < t ≤ T,
V (0, x) = ψ1 (x), Vt (0, x) = ψ2 (x), x ∈ Q,
n
X
ΓV (t, x) ≡
aij (x)Vxj (t, x)cos(δ, xi ) + a(x)V (t, x) = 0,

(2)

i,j=1,n

x ∈ γ, 0 < t ≤ T.
Here A is the elliptic operator, δ is a normal vector, emanating from
the point x ∈ γ; K(t, τ ) is a given function defined in the region
D = {0 ≤ t ≤ T, 0 ≤ τ ≤ T } and satisfying the condition
Z TZ T
K 2 (t, τ )dτ dt = K0 < ∞,
0

0

ψ1 (x) ∈ H1 (Q), ψ2 (x) ∈ H(Q), ξ1 (x) ∈ H1 (Q), ξ2 (x) ∈ H(Q),
p[t, x, u(t, x)] ∈ H(QT ) are given functions; the function external
source f [t, x, u(t, x)] ∈ H(QT ) depends nonlinearly from the control

function u(t, x) ∈ H(QT ) and fu [t, x, u(t, x)] 6= 0, ∀(t, x) ∈ QT ; λ
is a parameter, T is a fixed moment of time and α > 0 is a constant.
Algorithm for constructing of the solutions of nonlinear optimization problems was developed. The developed method of solving nonlinear optimization is constructive and scientific results can be used
in applications.
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Mathematics and Image decomposition
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Grayscale images can be realized as a graph of a discrete function
f : Ω ⊂ R2 → R, that consists of discrete pixels, which, for mathematical analysis, is expected to be an L2 (Ω) function. The image
degradations are due, firstly to the sensor and secondly to the shooting conditions . The problem of obtaining the “clean/clear” image
U from an observed image f is an ill-posed problem, leading to image decomposition. In this work , we present a decomposition of an
image, into a sum u+v, where the first component u is the structure
part and the second component v represents the strongly oscillating part of the image (texture and noise), in order to achieve the
restoration of a degraded image f . Motivated by the fact that the
bounded variation (BV ; L1 ) decomposition is more suitable for extracting local scale-space features than (BV ; L2 ), we propose a new
approach for an integro differential model, depending on modifications to the curvature term. Our approach combines a model proposed by Tadmor et al (2011), using an integro differential equation
and a projection residual technique on a Banach space to preserve
textures by making use of a technique due to Nouri et al (2016).
For validation of the our theoretical study, a numerical technique
based on a finite element scheme is used and numerical results are
presented.
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We consider a class of models from Statistical Mechanics generalizing the well-known Widom-Rowlinson model. Our models are set
on a triangular lattice in 2D and an FCC lattice in 3D. There are q
types of particles characterized by (Euclidean) exclusion distances.
We study the structure of extreme periodic Gibbs measures and
their connections with the ground states. Based on the theoretical
results, a Markov process is constructed, in the space of admissible
configurations.
We also present an application of our results in a mathematical
biology context where particles are interpreted as cells and the introduced stochastic dynamics covers cell birth, death, migration and
mutation. Numerical simulations have been conducted and their results used in a number of applied domains, including tumor growth
modelling. We will demonstrate degrees of agreement with biological experiments conducted with various co-cultures of healthy and
cancer cells focusing on different aspects of cancer spread phenomena.

Shadowing and topological entropy of induced MorseSmale diffeomorphisms
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It is well known that every map f : X → X on a continuum space X
induces of a natural way, the induced map C(f ) : C(X) → C(X) on
the hyperspace of all nonempty and subcontinuum of X, defined as
C(f )(A) = f (A) for all A ∈ C(X). We study relationships between
f and its induced map C(f ), mainly shadowing and topological
entropy.
In 2016, Good and Fernández showed that if the continuum map
C(f ) has the shadowing property then f has shadowing too. The
Morse-Smale diffeomorphisms on S 1 are examples of dynamical systems with the shadowing property and we show the following:
Theorem A. Let f : S 1 → S 1 be a Morse-Smale diffeomorhism.
Then the continuum map C(f ) does not have the shadowing property.
In 1975, Bauer and Sigmund showed that if f has positive topological entropy then the induced map C(f ) has positive entropy
too. We show that dynamical systems with zero topological entropy
could generate positive topological entropy on the hyperspace as we
can see in the following:
Theorem B. Let f : M → M be a Morse-Smale diffeomorphism
then the topological entropy of its induced map C(f ) is zero or
infinite.
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Statistical Analysis of Impact of Micro Hydro
on the Status of Women in the Households of
Renewable Energy Users - with examples from
Nepal
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For sustaining the rapid pace of development, energy is needed. But
depleting supply of natural reserves of fossil fuels has compelled us
to search for alternative and renewable source of energy. In countries
like Nepal women spend several hours in the collection of firewood
and in kitchens with firewood stoves. Micro hydro project is a source
of renewable energy where the current in the natural rivers emerging
out of the Himalayan ranges is utilized for electricity generation.
A data based study of the extent of financial benefits and health
benefits from the use of renewable energy to women in particular
and family in general is done here using statistical methods. Family
dynamics in general and the role of women in particular in this
energy consumption landscape is minutely analyzed. Such results
are of great significance to policy makers and planners for making
appropriate decisions.
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A large number of problems from mechanics, electrical engineering
and the theory of control are described by piecewise smooth systems,
[1]. It is weel known that planar linear systems can have at most 10
distinct phase portraits and no limit cycles. However, it is not true
for piecewise linear system, [2, 3, 4]. Motivated by this, we obtain
normal forms for crossing piecewise linear systems on R2 having a
straight lineas the set of discontinuity and we sketch the bifurcation
diagrams for the particular case when both systems has the origin
as an isolated equilibrium point.
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Let a denote an ideal of a commutative Noetherian ring R. Let M
and N be two R-modules. In this poster, we give partial answers
on the extension of Hartshorne’s conjecture about the cofiniteness
of torsion and extension functors.
For this purpose, we study the cofiniteness of the generalized local
cohomology module Hai (M, N ) for a new class of modules, called aweakly finite modules, in the local and non-local case.

On fluid–structure interactions with the Coulomb
friction law boundary condition
Loredana Bălilescu
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We propose a new model in a fluid–structure interaction system
composed by a rigid body and a viscous incompressible fluid using
a boundary condition governed by the Coulomb friction law. With
this boundary condition, the fluid can slip on the boundary if the
tangential component of the stress tensor is too large. In the opposite case, we recover the standard Dirichlet boundary condition.
The governing equations are the Navier–Stokes system for the fluid
and the Newton laws for the rigid body. The corresponding coupled
system can be written as a variational inequality. We prove that
there exists a weak solution of this system.
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The Philippine archipelago is home to various indigenous communities, some of which have distinct weaving cultures. The poster will
provide a mathematical analysis of woven multicolored textiles by
indegenous communities in Northern Luzon, Muslim Mindanao and
non-Muslim Mindanao. Our analysis involves studying the color
group associated with a colored design or pattern in textile. The
color group consists of the symmetries of the uncolored design or
pattern that effect a permutation of the colors. A summary of the
symmetry groups and color groups of a sampling of planar and frieze
patterns and finite designs in textiles will be given. The sampling is
obtained from well -known museums in Philippines, existing literature on Philippine textiles, and collections of scholars. The woven
textiles studied result from three weaving techniques employed by
the indigenous communities, namely, the decorative dyeing, decorative weaving and supplementary thread techniques.
The tendency of a particular symmetry to be more or less common than another can indicate relationships between the color symmetries, the culture that produced the textile and the weaving technique. For instance, the Tbolis from non-Muslim Mindanao use
three shades of colors manifesting their dreams, myths and beliefs
through their T’nalak cloth. On the other hand, the Tinguians from
Northern Luzon use two shades of color to create optical patterns to
ward off bad spirits. Moreover, the Yakans and Tausugs from Muslim Mindanao use colorful multicolored motifs to create highly color
symmetric repeated patterns in celebration of bravery in battle and
joy in marriage rituals.

Singular Hyperbolicity and Sectional Lyapunov
Exponents of Various Orders
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We propose notions of singular hyperbolicity and sectional Lyapunov exponents of orders beyond the classical ones, namely, other
dimensions besides the dimension 2 and the full dimension of the
central subbundle of the singular hyperbolic set. It is obtained a
characterization of dominated splittings, partial and singular hyperbolicity in this broad sense, by using Lyapunov exponents and
the notion of infinitesimal Lyapunov functions . Furthermore, it is
given alternative requirements to obtain singular hyperbolicity. As
an application we obtain some results related to singular hyperbolic
sets for flows.
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Inside the area of Information Theory, started with Claude Shannon in 1948, lies the study of codes in the context of lattices and
other discrete constellations for applications in coding, decoding and
quantization. In this sense, the idea of this talk is to present a special construction of lattices and constellations based on the known
Construction C and to explore lattice decoding in distributed network systems.
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The set of all possible configurations of the Ehrenfest wind-tree
model endowed with the Hausdorff topology is a compact metric
space. For a typical configuration we show that the wind-tree has
interesting dynamics: it is minimal, ergodic and has infinite ergodic
index in almost every direction. In particular some ergodic theorems
can be applied to show that if we start with a large number of initially parallel particles their directions decorrelate as the dynamics
evolve answering the question posed by the Ehrenfests.

Multiobjective approaches for Cutting & Packing
problems
Socorro Rangel
Universidade Estadual Paulista (UNESP), Brazil

The decisions associated to cutting and packing problems (C&P) are
taken considering a set of conflicting objectives and in general, there
is not a single solution that attends all of them. In contrast to the
monoobjective version, the multiobjective C&P has received little
attention in the literature. In this talk, we review current research
addressing the problem from the multiobjective perspective. We
also present recent results of a branch-cut-and-price approach to
solve the biobjective two-dimensional cutting stock problem.

A Posteriori Error Analysis of Mixed Finite Elements for Degenerate Elliptic Problems
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Let Ω ∈ Rn be a bounded Lipschitz polytope and a be a non-negative measurable
function. Given g ∈ L2 (Ω). We consider:

−div(a∇u) = g
in Ω
u = 0 on ∂Ω
We are interested in degenerate problems in the sense that the coefficient a can
become infinite or zero in subsets of Ω̄.
Assuming that a belongs to the Muckenhoupt class A2 , we generalize to the degenerate case the work by M. Vohralik [2] for uniform elliptic problems. In this
way we introduce an analyze a posteriori error estimators for the Raviart-Thomas
approximation [1].
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We consider the asymptotic behavior of a linear plate equation with
effects of a rotational inertia and an intermediary damping in the
memory term. The fractional damping depends on a parameter θ
that satisfies 0 ≤ θ ≤ 1. We show the explicit decay rate of the
solution and also that the decay rate is optimal.
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Let G be the projective plane curve defined over Fq , with affine
equation given by
aX n Y n − X n − Y n + b = 0,
and for each s ∈ {2, . . . , n − 1}, let DsP1 ,P2 be the base-point-free
linear series cut out on G by the linear system of all curves of degree s passing through the singular points P1 = (1 : 0 : 0) and
P2 = (0 : 1 : 0) of G. The present work determines an upper
bound for the number Nq (G) of Fq -rational points on the nonsingular model of G in cases where DsP1 ,P2 is Fq -Frobenius classical. As
a consequence, when Fq is a prime field, the bound obtained for
Nq (G) improves in several cases the known bounds for the number
nP of chords of an affinely regular polygon inscribed in a hyperbola
passing through a given point P distinct from its vertices.
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During the 2015 CIMPA Research School in Turkey on “Leavitt
path algebras and graph C ∗ -algebras”, Astrid an Huef raised the
question whether the statement: For a given graph E, every (closed)
ideal I of C ∗ (E) is the intersection of all the primitive/prime ideals
containing I.
is true for ideals of Leavitt path algebras.
We first construct examples showing that this statement does not
hold in general for Leavitt path algebras, and then prove that, every
ideal of the Leavitt path algebra is an intersection of primitive/prime
ideals if and only if the graph E satisfies Condition (K).
We examine the uniqueness of factorizing a graded ideal as a
product of prime ideals. If I is a graded ideal and I = P1 · · · Pn is
a factorization of I as an irredundant product of prime ideals Pi ,
then necessarily all the ideals Pi must be graded ideals and I =
P1 ∩ . . . ∩ Pn . We get a weaker version of this result for non-graded
ideals.
Finally, powers of an ideal I are studied. While I 2 = I for any
graded ideal I, for a non-graded ideal I, all I n are non-graded and
∞
T
distinct, but
I n is a graded ideal which is the largest graded
n=1

ideal contained in I. Hence,

∞
T
n=1

vertices.

I n = 0 if and only if I contains no

Unbounded Compactness in Locally Solid Vector
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Many papers are devoted to concept of unbounded convergence.
Notion of uo-convergence was proposed firstly in [2]. Notion of unconvergence was introduced in [7] and further investigated in [3, 5].
Unbounded convergent nets in terms of weak convergence, called
uaw-convergence, was introduced by Zabeti and investigated in [8].
All these notions are defined on Banach lattices.
Unbounded topology is considered on a locally solid vector lattice. The pair (X, τ ) stands for a locally solid vector lattice, whereas
the pair (Y, τ 0 ) denotes a generic locally convex space. In [4], we
uτ
write xα −→ x for a net (xα ) in the locally solid vector lattice (X, τ )
τ
if |xα − x| ∧ w →
− 0 for all w ∈ X+ . We say that the net (xα ) is unuτ
bounded τ -convergent to x whenever xα −→ x. For more expositions
on this notion and the related topics, see [4, 6].
In the poster, the concepts of unbounded compact operators are
studied and some properties of them are investigated.
The small part of this work is the joint work with Omid
Zabeti and Niyazi Anıl Gezer [1].
Keywords: uτ -convergence, uaw-convergence, un-convergence, ucompact operator.
Mathematics Subject Classification: Primary 46B42, 54A20;
Secondary 46B40.

References
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We consider a boundary value problem involving conformable derivative of order 0 < α ≤ 1, and Dirichlet conditions. To prove the
existence of solutions, we apply the method of upper and lower solutions together with Schauders fixed-point theorem. Furthermore,
we give the Lyapunov inequality for the corresponding problem.
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The shadowing property was introduced by Anosov, and is closely
related to the stability property of dynamic systems. In 1988, Coven,
Kan and Yorke provided necessary and sufficient conditions for an
application to have the shadowing property. Chen, in 1991, generalized this result for continuous piecewise linear applications.
In this talk we will cover the shadowing property for discontinuous linear parts. We will study the points at which such application
is not monotonous, or it is discontinuous, and we will prove that the
shadowing property for these applications is completely determined
by the dynamics of these points. This result generalizes Chen’s.
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In a real Hilbert space H consider the following perturbed Cauchy
problem

ε u00εδ (t) + δ u0εδ (t) + A(t)uεδ (t) = f (t), t ∈ (0, T ),
uεδ (0) = u0 , u0εδ (0) = u1 ,
where A(t) : V ⊂ H → H, t ∈ [0, ∞), is a family of linear selfadjoint operators, u0 , u1 ∈ H, f : [0, T ] 7→ H and ε, δ are two small
parameters.
We study the behavior of solutions uεδ in two different cases:
(i) when ε → 0 and δ ≥ δ0 > 0, relative to solutions to the
following unperturbed problem:
 0
δlδ (t) + A(t)lδ (t) = f (t), t ∈ (0, T ),
lδ (0) = u0 ,
(ii) when ε → 0 and δ → 0, relative to solutions to the following
unperturbed system:

A(t)v(t) = f (t), t ∈ (0, T ),
v(0) = A−1 (0)f (0).
We obtain some a priori estimates of solutions to the perturbed
problem, which are uniform with respect to parameters, and a relationship between solutions to both problems. We establish that
the solution to the unperturbed problem has a singular behavior,
relative to the parameters, in the neighbourhood of t = 0. We show
the boundary layer and boundary layer function in both cases.
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In this talk, I will present some interesting results related to the refinements of the majorization-type inequalities via Abel-Gontscharoff
interpolating polynomial as well as the refinements of the FavardBerwald type inequalities.
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, Amparo Fúster-Sabater2

1

IMECC, Universidade Estadual de Campinas, Campinas, Brazil

2

Instituto de Tecnologı́as Fı́sicas y de la Información, CSIC, Madrid, Spain

Different binary sequence generators produce sequences whose
period is a power of two [1, 3, 4, 5]. Although these sequences exhibit good cryptographic properties, such sequences can be obtained
as output sequences from simple linear structures. More precisely,
every one of these sequences is a particular solution of a linear difference equation with binary coefficients [2]. Moreover, it can be shown
that all these binary sequences can be obtained by XORing a finite
number of binomial sequences [2] that correspond to the diagonals
of the Pascal’s triangle reduced modulo 2. Consequently, such a
linearity makes the generators that produce the previous sequences
vulnerable against cryptanalysis and makes them not suitable as
part of more complex cryptographic structures.
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Abstract
The human bodies have to stay their normal temperature because the enzyme that causes
reaction in the body functions are best at normal temperature. The study deals comparative study
of thermoregulation activities of human males and females under hot zone due to sweating. The
solution is presented on the basis of variation finite element method for one and two dimensional
steady and transient cases. Sweating is one of the effective thermoregulatory processes when the
body is in hot condition of heat strain caused by hot ambient conditions or a high metabolic rate.
Sweating is considered as a loss of heat from the body by evaporation of water inside body. The
sweating rate for male is calculated by the relation [Hoppe, 1993]:
E = 8.47×10−5{(0.1 𝑇𝑠𝑘 + 0.9 𝑇𝑏 ) - 360 𝐶 } [kg/m^{2}/sec]
Where, 𝑇𝑠𝑘 = 𝑇0 (Outer skin surface temperature), 𝑇𝑏 = 370 𝐶 (Body core temperature).
The rate of sweating in females is less compared to males due to the lower density of sweat gland
and hormonal pattern in females. So, coefficient of 𝑇𝑏 is considered as 0.7 instead of 0.9 in
above relation for females [Hoppe, 1993 and Wyndham, 1965]. The analysis sought out that
tissue temperature in males is slightly higher as compared to females when atmospheric
temperature 𝑇∞ is less than body core temperature. But the females tissue temperature is higher
when 𝑇∞ exceeds above 370 𝐶. The steady state nodal temperature is achieved earlier in case of
males in comparison to females.
Keywords: thermoregulation, finite element method, sweating
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We deal with uncertainty principle related to Bessel-Struve transα
form FBS
and we show an analogous of Beurling-Hörmander’s theorem for each α > − 12 . More precisely, we determine the form of
nonzero functions satisfying weaken condition of Beurling-Hörmander’s
theorem which differ from α half integer or nonhalf integer. As applications, we obtain a Gelfand-Shilov theorem, Cowling-Price type
theorem and analogous of Hardy’s theorem.
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The circular billiard problem consists in the free motion of a point
particle inside a circle, making elastic collisions at the impacts with
the boundary.
It defines a 2-dimensional integrable conservative dynamical system, which dynamics is easily destroyed by perturbations. We will
show several different dynamics obtained by small perturbations of
the circle.
As the definition of billiard only depend on free motion and elastic
collision it is easily extended to riemannian surfaces. We will show
that the geodesic circular billiard is also a 2-dimensional integrable
conservative dynamical system on surfaces of constant curvature and
on those whose metric is defined by an index of reflection.
And address the question: is there any surface where the geodesic
circular billiard is not integrable?

Asymptotic stability and stabilization of a class of
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Due to wide applications of fractional differential equations in many
physical systems from various fields of science and engineering, analyzing their stability in order to control such systems at equilibrium
is very crucial. In this paper, we consider a non-autonomous Caputo fractional-order neural network model described the following
equation:
α
C Dt xi (t) = −ai xi (t) +

m
X

bij (t)fj (xj (t)) +

j=1
(k)

xi (0) = φk ,

t ∈ [−τ, 0],

m
X

cij (t)fj (xj (t − τ )) + Ii (t),

(1)

j=1

τ > 0,

i = 1, 2, · · · , m.

(2)

For 1 < α < 2, we derive sufficient conditions for local and global
asymptotic stability of the considered system. We demonstrate the
stabilization of the system with suitable examples, which validate
the effectiveness of the proposed results. The techniques used are
Laplace transform, Mittag-Leffler function and generalized Gronwall
inequality.
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Let A be an alphabet over 3 letters and A∗ be the set of finite and
non-empty words over A. A substitution σ is a map from A to A∗ . It
is known that to any substitution we can associate a shift symbolic
dynamical system. It is known that for a large class of substitutions
σ, the associated dynamical system is measure theoretically isomorphic to an exchange of pieces over a compact set Kσ of R2 . This
set is called Rauzy Fractal and has many beautiful properties. In
particular Kσ induces a periodic tiling of the plane and moreover its
boundary is fractal. In this work, I will present some geometrical
and dynamical properties of the Rauzy fractal and its boundary. .
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Let S n be the unitary sphere in Rn+1 . The classical Borsuk-Ulam
Theorem asserts that for every continuous map f : S n → Rn there is
x ∈ S n such that f (x) = f (−x). Consequently, there is no injective
continuous map S n → Rn .
Given a continuous map f : X → Y , a point x ∈ X is called
a multiple point of f if f −1 (f (x)) 6= {x}. Otherwise, it is called a
single point.
For continuous maps from S n into Rn , although there is no injective continuous map, one may ask “how big” could be the set of
single points of a such map, also about the set of multiple points.
In a general study about multiple points of continuous maps between manifolds of the same dimension, D. L. Gonçalves gave the
following classification:
Theorem 1 ([3]). Let M, N be manifolds of the same dimension,
with M closed. Let [f ] denote the homotopy class of a continuous
map f : M → N .
a) If the Hopf ’s absolute degree of f is 1, then there is a map
g ∈ [f ] such that the set of multiple points is not dense in M .
b) If the map f has Hopf ’s absolute degree different from 1 then
the set of multiple points of any map g ∈ [f ] is dense.
And S. Orevkov provided an example of a continuous map f :
S → R2 such that the set of single points is dense, but does not
contain any open set.
In another direction, but also related, there is the following result
of P. T. Church and J. G. Timourian.
2

Theorem 2 ([1]) Suppose M and N are connected n-manifolds and
f : M → N is a proper map with Hopf’s absolut degree A(f ) 6= 0.
Let ∆f be the set of points y ∈ N for which f −1 (y) has less than
|A(f )| points.
(1) Then dim ∆f ≤ n − 1 and ∆f contains no closed (in N ) subset
of dimension n − 1.
(2) If f is discrete (i.e., each f −1 (y) is discrete), then dim ∆f ≤
n − 2.
In this work, we extend the notion of Hopf’s absolute degree
to proper maps from a connected, locally path-connected, locally
compact n-dimensional space into a n-manifold. The domain also
requires to satisfy a certain cohomological condition. Then, we are
able to prove a similar result to the Theorem 2, where M is not
assumed to be a manifold.
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K-functionals, moduli of smoothness and rate of approximation of
average operators play an important role in classical approximation
theory since they express intrinsic properties related to the smoothness of a function.
Since 2013, in a technique developed in Jordão, Menegatto &
Sun (2014), those tools have been used in order to improve results
in functional analysis concerning about to get sharp estimates for
the eigenvalue sequences of certain integral operators on spaces of
complex valuable functions on the unit sphere. Research on estimates for the eigenvalue sequences as mentioned here has the last
big contribution at 80’s. Since there it has been staked until 2013,
that is why the technique developed in Jordão & Sun (2014) figures
as an important contribution in this research area.
It is intended to present new developments on approximation
theory and its consequences in the study of eigenvalues sequences of
integral operators on a general setting, namely homogeneous spaces
of rank 1. The main reference is Jordão & Carrijo (2017).
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We consider the sequence of polynomials that satisfy the following
three term recurrence relation
Qm+1 (z) = (z − βm+1 )Qm (z) − αm+1 zQm−1 (z), m = 1, 2, ...,

(1)

with Q0 = 1 and Q1 (z) = z + β1 , where the complex numbers αm+1
and βm , m = 1, 2, ..., are non zero.
If αm+1 > 0 and βm > 0, m = 1, 2, ..., it was known that the
corresponding polynomials satisfy the orthogonality property
Z
t−m+s Qm (t)dφ(t) = 0, s = 0, 1, . . . , m − 1,
where dφ is a strong positive measure defined on
R the positive real
axis for which all the strong moments µm = tm dφ(t), m ∈ Z,
exist. In this case, the zeros of Qm are real, simple, they are all
on the positive real line and they interlaces with the zeros of Qm−1 .
If αm+1 < 0 and βm < 0 or αm+1 > 0 and βm > 0, m = 1, 2, ...,
the zeros of Qm are real and simple. From classical bibliography
references, it is possible to see that these properties easily follow
from the recurrence relation.
The goal of this work is show that the sequence of polynomials
obtained from (1) and from the Möbius transformation that maps
the real line onto the unit circle, named transformed sequence of
polynomials, are classes of self–inversive polynomials with all the
zeros on the unit circle. Furthermore, we explore the properties of
these new classes of self–inversing polynomials.
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Abstract

In this work, we study the existence of solution for a nonlinear model
about optics in Periodic Sobolev Spaces. We use the Banach Fixed
Point Theorem to prove the existence of an attractor point which
will be the solution to the problem. We finally analyze the good
behavior of this solution with respect to the initial data.
Existence of Solution, Periodic Distribution, Fourier
Theory, Groups and Semigroups Theory, nonlinear model of optics.
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In this paper, we study the existence of positive solutions for the
following nonlinear polyharmonic equation (−∆)m u + λf (x, u) = 0
in B, subject to some boundary conditions, where m is a positive
integer, λ is a nonnegative constant and B is the unit ball of Rn
(n ≥ 2). Under some appropriate assumptions on the nonnegative
nonlinearity term f (x, u) and by using the Schäuder fixed point
theorem, the existence of positive solutions is obtained. At last,
examples are given for illustration.
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