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Conference Plenary
Introduction to the notion of Distributions

Abdelhamid AYADI

Departement of mathematics, Laboratory of Dynamical Systems and Control,
Larbi Ben M’hidi University, P.O.Box 358, OEB, Algeria.
facmaths@yahoo.fr

ABSTRACT. Distributions are a ubiquitous tool of all the disciplines
where one can use a mathematical formalism. We cite for example,
fluidmecanics, quantummecanics, biology, signalprocessing, .....

In this talk we will give the motivation to build the theory of

distributions.This notion is based on the generalization of the notion of
functions.
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Workshop 1

Ghorab ELHOUARI: Tempered generalized functions type.
University of Mascara. Page 3.

Farid CHABANE: A study of existence to positive solutions for p-Laplacian boundary valueproblems
of fractional differential equations. University of Ghardaia. page 4.

Elmehdi ZAOUCHE: An existence theorem of a nonlinear filtration problem through a porous
medium. University of El OQued. Page 5.

Djamel AIT-AKLI: A trace result for Sobolev extension domains.
University of Tizi Ouzou. Page 6.

Iman BEN OTHMANE: Behavior of the solutions of some systems of non-integer differential
equations. University of El Oued. Page 7.

Farida BELHANNACHE: On the stability of a viscoelastic equation.
University of Jijel. Page 8.

Abdelkader DJERAD: On Solutions of a Nonlocal Boundary Value Problem with Integral Condition
for Second Order Parabolic Equation. University of M’sila. Page 9.

Besma FOUNAS: A nonlinear elasticity system in Sobolev spaces with variable exponents.
Setif 1 University. Page 10.

Ameur MEMOU: On a nonlinear mixed problem for a parabolic equation with a nonlocal constraint.
University of M’sila. Page 11.

Aicha SAKHRI: Existence and uniqueness for a nonlinear fractional differential equation With
Nonlocal Condition. University of Oum El Bouaghi. Page 12.

Nadir TEYAR: Reduced and Modified Differential Transform Methods for two—Dimensional Lane—
Emden Type Equations. Constantine 1 University. Page 13.

Mohamed SAADI: Continuity of some pseudo-differential operators on Lizorkin-Triebel spaces.
University of Oum El Bouaghi. Page 14.
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Tempered generalised functions type

*Ghorab Elhouari', Benmerieme Kaled?

1 Mascara University 2 Mascara University
elhouari.ghorab@univ- benmeriem@univ-
mascara.dz mascara.dz

Abstract: the aim of this communication is to present a general method of construction of generalized
function algebras of coloumbeau type in order to define a generalized function algebra which contains
tempered ultradistributions

Key Words: colombeau generalized functions,tempered distribution,tempered ultradistribution
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A study of existence to positive solutions for p-Laplacian boundary
value problems of fractional differential equations

* F, Chabane! and M. Benbachir?

1 Laboratoire de

Mathématiques et Sciences
appliquées, Université de

2 Faculty of Sciences, Saad
Dahlab University, Blida 1,

Ghardaia, Algeria Alger%a
E-mail address: chabane- E-mail address : mben-
' bachir2001@gmail.com

farid201644@gmail.com

Abstract: In this manuscript, we deal with a study of the existence and the multiplicity of p1-concave
positive solutions for a boundary value of two-sided fractional differential equations involving generalized-
Caputo fractional derivatives. An application of a functional analysis tools, more specifically, we using
some fized point theorems and under some additional assumptions, some of important results have been
proven and we obtain the existence of at least one solution.

Key Words: Fractional differential equations; Caputo-Katugampola (CK) fractional type; boundary
value problem; fized point theorems; Positive solutions.
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[1] G. CHAI, ”Positive solutions for boundary value problem of fractional differential equation with
p-Laplacian operator”; Bound Value Probl, Volume 01, No 1, pp. 1-20, (2012).
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[4] D. GUO, V. LUKSHMIKANTHAM, X. LIU, "Nonlinear Integral Equations in Apstract Spaces”,;
Kluwer Academic , volume 373,No 1, pp. 1-343, (1996).

[5] U.N. KATUGMPOLA, "A new approch to generalized fractional derivatives”; Bulletin Of Mathe-
matical Analysis And Applications, Vol 6, No 4, pp.1-15, ( 2014).

[6] A.A. KILBAS, H.M. SRIVASTAVA, J.J. TRUJILLO, "Theory and Applications of Fractional
Differential Equations”; Elsevier Science B.V., Amsterdam, Volume 204, No 1, pp. 1-540, (2006).
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An existence theorem of a nonlinear filtration problem through a
porous medium

Elmehdi Zaouche

Department of Mathematics
University of El Oued, Algeria
elmehdi-zaouche@univ-eloued.dz

Abstract: Let Q be a bounded domain in R"™(n > 2), which represents a porous medium with locally
Lipschitz boundary 9, T' € (0,+o0), Q = Q x (0,7), (x,t) = (21, ..., 2, t) be a generic point of @) and
p € et n C} be a nonnegative function defined in . The boundary 952 is divided into a nonempty
relatively open subset I'y which represents the pervious part in contact with the fluid or air and an
impervious part I';. We consider the following filtration problem related to a compressible flow governed
by a nonlinear Darcy’s law (see [1]):
Find (u,g) € (L4(0, T; W4 (Q)) N Lq/(Q)) x L>(Q) such that :

u>ap, 0<g<1,g(u—x,) =0 ae. inQ

u=1 on g

/ (A, V) — g Az, €)) - VE + (g — u)g] ddt < / (uo(2) — go(x))E(, 0) da
Q Q

VE € WhH(Q), € =0o0n X3, £ >0 on Xy, £(z, T) =0 for a.e. z € Q,

where 1) = ¢+, ¢ is the conjugate exponent of ¢, Xo = 'y x (0,7, X3 = TaN{p > 0}, Xy = Son{p =
0}, e=(0,...,0,1) e R", A: Q x R™ — R is a vector function and ug, go are functions of the variable x.

We prove the existence of a solution for this problem using convenient regularized problem and Schauder
fixed point theorem.

Key Words: Filtration problem; compressible fluid; nonlinear Darcy’s law; regularized problem; Schauder
fixed point; existence.

References

[1] M. BOUSSELSAL AND E. ZAOUCHE, "The evolution dam problem for a compressible fluid with non-
linear Darcy’s law and Dirichlet boundary condition”; Mathematical Methods in the Applied
Sciences, Vol. 44, No. 1, pp. 66-90, (2021).
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A trace result for Sobolev extension domains

* Djamel AIT-AKLI', Abdelkader MERAKEB?

L L2CSP, 2 L.2CSP,

Mouloud Mammeri univer-  Mouloud Mammeri univer-
sity, Tizi-Ouzou, Algeria. sity, Tizi-Ouzou, Algeria.
d.aitakli@yahoo.com merakeb_kader@yahoo.fr

Abstract: This presentation concerns a work, cf. [1], whose object is the study of the validity of the
trace theorem in domains with less boundary reqularity than what is usually considered in most of the
mathematical analysis literature. Precisely, we establish the existence and continuity of a trace operator,

for functions of the Sobolev space W P(Q) with 1 < p < oo, on the boundary of a domain Q which only

possesses the Sobolev WP —extension property. First, we prove the result for functions of the subspace of

the up to boundary smooth functions by using a uniform estimate. The essential ingredients used in the
proof of this estimate are Green’s representation of a function on a disk as well as Banach’s isomorphism

theorem. Finally, we conclude the trace result using the density of smooth functions in the space W1P(Q).
The presented proof fully exploits the extensibility hypothesis of the domain 2. The relevance of the herein
established result lies in the existence of extension domains which are not Lipschitz regular and under
this point of view it constitutes a generalization of the usual trace theorem. It should be emphasized that
trace-like results are, without contest, of fundamental importance, namely, for studying the well-posedness
character of boundary value problems arising from mathematical modeling.

Key Words: Sobolev spaces; WP —extension domains; Green representation; Trace inequality; Density
of smooth functions.

References

[1] D. Arr-AKLI, AND A. MERAKEB (in press 2021), Trace result for Sobolev extension domains .
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[3] V.G. MAZ’YA, Extension of functions from Sobolev spaces; English translation: Journal of
Soviet Mathematics, vol. 22, pp. 1851-1855, (1983).

[4] J. L. LEwIS, Approzimation of Sobolev functions in Jordan domains; Ark. Mat, vol. 25, N.1-2, pp.
255-264, (1987).

[5] G. AucHmuTy, Sharp boundary trace inequalities; Proc. Roy. Soc. Edinburgh Sect. A: Math-
ematics, vol. 144, N.1, pp. 1-12, (2014).

[6] L. C. EvANS, Partial Differential Fquations; Graduate Studies in Mathematics, A.M.S, 1998.

[7] D. MITREA, AND I. MITREA, On the Regularity of Green Functions in Lipschitz Domains; Comm.
Partial Differential Equations, vol. 36, pp. 304-327, (2011).
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Behavior of the solutions of some systems of non-integer
differential equations

Iman Ben Othmane, Lamine Nisse
E-mail :imanmath2018@gmail.com ,E-mail :laminisse@gmail.com
Echahid Hamma Lakhdar University of El Oued
Faculty of Exact Sciences

Laboratory of Operator Theory and PDE :Foundations and Applications

Absrtact

This work is devoted to the generalization of certain theorems of comparisons known
in the theory of ordinary differential equations,to systems of differential equations of frac-

tional order.

Keywords : Fractional integral, Riemann-Liouville derivative, Caputo derivative, fractional

differential system, differential inequality, integral inequality, comparison theorems.

References

[1] A.A. Kilbas,H.M. Srivastava,and J.J. Trujillo.Theory and Applications of Fractional Differential
Equations. Elsevier, North Holland, (2006).

[2] J. D. Ramirez and A. S. Vatsala.Generalized Monotone Iterative Technique for Caputo Fractional
Differential Equation with Periodic Boundary Condition via Initial Value Problem.International

Journal of Differential Equations Volume 2012, Article ID 842813, 17 pages.
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On the stability of a viscoelastic equation

* Farida Belhannache!, Salim A. Messaoudi?

1 Department of Math-
ematics, University Mo-
hamed Seddik Benyahia-
Jijel, Algeria
fbelhannache@yahoo.fr

2 Department of Mathe-
matics, University of Shar-
jah, Sharjah 27272, UAE

smessaoudi@sharjah.ac.ae

Abstract: In this talk, we consider a viscoelastic equation with a nonlinear frictional damping and a
relazation function satisfying g'(t) < —£(t)G(g(t)). we establish an explicit and general decay rate results,

using the multiplier method and some properties of the convex functions.

Key Words: Viscoelasticity; Optimal decay; Relazation functions

References

[1] V. ARNOLD, Mathemtical Methods of Classical Mechanics; Springer-Verlag, New York, (1989).

[2] S. MEssAouUDI, General Stability in Viscoelasticity; Viscoelastic and Viscoplastic Materials.

IntechOpen, DOI:10.5772/64217, (2016).

[3] M. MUSTAFA, Optimal decay rates for the viscoelastic wave equation; Math. Methods in the
applied Sciences, Volume 41, pp. 192-204, (2017).
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On Solutions of a Nonlocal Boundary Value Problem with Integral
Condition for Second Order Parabolic Equation

* Djerad A', Memou A? and Hameida A?®

1 University of M’sila 2 University of Msila 3 University of Constantine
abdelkader.djerad @Quniv- ameur.memou@univ- a_hameidaQyahoo. fr
msila.dz msila.dz

Abstract: The aim of this work is to prove the well posedness (i.e: existence, uniquenessand the contin-
uous dependence on the initial conditions) of some posed linear andnonlinear mized problems with integral
conditions. First, an a priori estimate isestablished for the associated linear problem and the density of
the operator rangegenerated by the considered problem is proved by using the functional analysismethod.
Subsequently, by applying an iterative process based on the obtainedresults for the linear problem, the
existence, uniqueness of the weak solution of thenonlinear problems is established.

Key Words: FEnergy inequality, Integral boundary conditions, Strong solution, weaksolution, Second
order parabolic equation.

References

[1] BATTEN, G. W. Jr , "Second-order correct boundary conditions for the numerical solution of mized
boundary problem for parabolic equations”; Math. Comp., Volume 17, No 1, pp. 405-413, (1963).

[2] BEILIN, A. B, "zistence of solutions for one-dimensional wave equation with a non-local condition”;
Electron. J. Diff. Equa, Volume 76, No 1, pp. 1-8, (2001).

[3] DENCHE M., MARHOUNE A. L , "Mized problem with integral boundary condition for ahigh or-

der mized type partial dz’fi§erential equation”; Journal of Applied Mathematicsand Stochastic
Analysis, Volume 16, No 1, pp. 69-79, (2003).

[4] Latrous, C., MEMOU, A | "A Three- point Boundary Value Problem with an Inte-gral condition

for a third order partial diA§erentz'al equation”; Abstract and Applied Analysis, Volume 01, No
1, pp. 33-43, (2005).

[5] IMANE BELMOULOUD, AMEUR MEMOU , “On the solvability of a class of nonlinear singu-lar parabolic

equation with integral boundary condition”; Applied Mathematics and Computation., Volume
373, No 1, pp. 124999, (2020).
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A nonlinear elasticity system in Sobolev spaces with variable
exponents

* B. FOUNAS!, B. MEROUANTI?

1 Applied Mathimathic Laboratory ( LaMa ), 2 Applied Mathimathic Laboratory ( LaMa ),
University Setifl, Setif 19000. Algeria. University Setifl, Setif 19000. Algeria.
besma.founas@univ-setif.dz mermathsb@hotmail.fr

Abstract: Several authors studied the system of elasticity with laws of particular behavior and using
various techniques in constant exponents Sobolev spaces. In this work we consider a Dirichlet problem
for nonlinear elasticity system with laws of general behavior. The coefficients of elasticity depends on
x and the density of the volumetric forces depends on the displacement. We consider this problem as a
Leray-Lions operator we treat this problem by the techniques of lions and the main aim of this paper is to
apply Galerkin techniques and monotone operator theory to prove a theorem of existence and uniqueness.

Key Words: Fristence and uniqueness, spaces of Lebesgue and Sobolev with variable exponents, Dirich-
let problem, nonlinear elasticity system, operator of Leray-Lions..

References

[1] A. EL HACHIMI, S. MAATOUK, ”Ezistence of periodic solutions for some quasilinear parabolic
problems with variable exponents”; Arab. J. Math., Volume 06, No 1, pp. 263-280, (2017).

[2] X. FAN, D. ZHAO , ”On the spaces LP®)(Q) and W'P@)(Q), J”: Math. Anal. Appl., No 263,
pp. 424-446, (2001).

[3] J. LERAY, J. L. LIONS |, 7 Quelques rij4sultats de Visik sur les problizdmes elliptiques non

linizfaires par les mijjthodes de Minty-Browder”; Bull. Soc. Math. France, No 93, pp.97 -107,
(1965).
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On a nonlinear mixed problem for a parabolic equation with a
nonlocal constraint

* A. Memou',

1'A. Memou: Departement de Mathematiques,
Université de Msila, Algeria.
e-mail: ameur.memou@univ-msila.dz

Abstract: The aim of this work is to prove the well posedness of some posed linear and nonlinear mized
problems with integral conditions defined only on parts of the considered boundary are combiened. First,
we establish for the associated linear problem a priori estimate and prove that the range of the operator
generated by the considered problem is dense by using the functional analysis method. Then by applying an
iterative process based on the obtained results for the linear problem, we establish the existence, uniqueness
and continuous dependence of the weak solution of the nonlinear

Key Words: Energy inequality, Integral boundary conditions, Strong solution,weak solution, Second
order parabolic equation .
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[2] DENCHE M., MARHOUNE A. L.,, Mized problem with nonlocal boundary conditions for a third order
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[3] DENCHE M., MARHOUNE A. L.,, Mized problem with integral boundary condition for a high order

mixed type partial differential equation, Journal of Applied Mathematics and Stochastic Analysis, 16
(2003), 1, 69-79.

[4] DENCHE M., MEMOU A.,, Boundary value problem with integral conditions for a linear third order
equation. J. Applied Math. 2003, 11(2003), pp.553-567.

[5] GusHIN A.K., V.P. MIKHAILOV, On solvability of nonlocal problem for second-order elliptic equation,
Matem shrnik, V.185,1994, p.121-160.

[6] IMANE BELMOULOUD., AMEUR MEMOU .,, On the solvability of a class of nonlinear singular parabolic
equation with integral boundary condition. Applied Mathematics and Computation 373 (2020) 124999.

[7] IoNkIN N. I.,, The solution of a certain boundary value problem of the theory of heat conduction with
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[8] LaTrous, C., MEMOU, A.,, A Three- point Boundary Value Problem with an Integral condition for
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Existence and uniqueness for a nonlinear fractional differential
equation With Nonlocal Condition

* Aicha Sakkhri', Ahcene Merad?

2 Department of Math-
ematics and Computer
Sciences, Laboratory of
Dynamical Systems and
Control,  University of
Larbi ben M’hidi Oum El

1" Department of Math-
ematics and Computer
Sciences, Laboratory of
Dynamical Systems and
Control,  University of
Larbi ben M’hidi Oum El

B hi
Bouaghi O“afg
. E-mail address:
E-mail address: .
.. . merad.ahcene@univ-
sakhri.aicha@univ-oeb.dz
oeb.dz

Abstract: In the literature, many researchers used the functional analysis method to investigate the well
of initial boundary value problems for classical partial differential equations with nonlocal conditions/3].
For the case of the fractional equation with boundary conditions, only a few results are dealing with the
existence and uniqueness of solutions such we cite, for example, the references [1, 2. In this work, a
nonlinear initial boundary value problem with nonlocal constraints of integral type for a Caputo time-
fractional order equation is studied by applying the emergy inequality method; we prove the existence,
uniqueness and continuous dependence of a strong solution. We establish for the associated linear problem
a priori estimate and prove that the range of the operator generated by the considered problem is dense.
The technique of deriving the a priori estimate is based on constructing a suitable multiplicator. From
the resulted energy estimate,it is possible to establish the solvability of the linear problem. Then, by
applying an iterative process based on the obtained results for the linear problem, we establish the existence,
uniqueness and continuous dependence of the weak solution of the nonlinear problem. The obtained results
show the efficiency of this method to study the existence and uniqueness of solution for the time-fractional
order differential equations with nonlocal conditions.

Key Words: FEristence and uniqueness, a priori estimate, fractional derivatives and integrals, integral
condition.

References

[1] S. MESLOUB, AND F. ALDOSARI FEwven higher order fractional initial boundary value problem with
nonlocal constraints of purely integral type; Symmetry 305.11.3 :(2019)
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[3] A. Bouziant Solvability of nonlinear pseudoparabolic equation with a nonlocal boundary condition,
Nonlinear Analysis: Theory, Methods & Applications., 55(7-8):883/904, (2003).
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Reduced and Modified Differential Transform Methods for two -
Dimensional Lane - Emden Type Equations

Nadir TEYAR

Department of Mathematics, faculty of exact sciences, Freres Mentouri University,Constantine-Algeria.

Abstract

In this work, | study the linear and the nonlinear forms of two—dimensional Lane—Emden type
equations. | use the reduced and modified differential transform methods to solvet hese equations
with specified initial conditions. These differential transform methods are efficient toolsfor
obtaining exact analytic solutions of two—dimensional singular nonlinear equations.

Keywords: Two-dimensional Lane—Emden Equation; reduced Differential Transform Method;
modified Differential Transform Method; Initial Value Problems.
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36(2008):53-65.

[4] I. H. Abdel-Halim Hassan Different applications for the differential transformation in the
differential equations.Appl. Math. Comput., 129(2002):183-201.

[5] F. Ayaz. On two-dimensional differential transform method. Appl. Math.
Comput.,143(2003):361-374.

[6] F. Ayaz. Solution of the system of differential equations by differential transform method.
Appl. Math.Comput.,147(2004):547-567.
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Continuity of some pseudo-differential operators on Lizorkin-Triebel
spaces

Mohamed Saadi

Laboratory of Dynamics systems and Control, Larbi Ben Mhidi university of Om el Bouaghi, 28000
Oum el Bouaghi, Algeria.
saadimohamed34@gmail.com

Abstract:  We will establish the continuity of O.P.D of opY'y(w, [s]) on Lisokin-Triebel-type spaces,

where w is a continuity module such that

(> (25m2—<1—5)me(2—<1—5>M))q)Uq < oo. (1)

m>1

Theorem Let s e RT\ N, 1 <p<00,1<qg<00,0<7<1/pandm >0. Let w be a continuity module
satisfing (1). Then, any O.P.D. op, € op's(w,[s]) is bounded from Fy g™ on Fpy .

Key Words: Lizorkin-Triebel spaces, peusdo-differential operators

References

[1] M. Moussai, A. Djeriou, Boundedness of some pseudo-differential operators on generalized Triebel-
Lizorkin spaces, Analysis 31 (1) (2011), 13-29.

[2] H. Triebel, Theory of Function Spaces, Monogr. Math. 78, Birkh&user, Basel, 1983.

[3] W. Yuan, W. Sickel, D. Yang, Morrey and Campanato Meet Besov, Lizorkin and Triebel, Lecture
Notes in Mathematics vol. 2005, Springer, Berlin, 2010.
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Workshop 2

Zineb HARFOUCHE: Combination of the strong stability method and semi-parametric approach for
the evaluation of ruin probability of a classical risk model. University of Bejaia. Page 16.

Chaima HEBCHI: Kernel regression estimator in the single functional index modelling.
University of Sidi-Bel-Abbes.page 17.

Houssam Eddine HAMECHE: Estimation of the rate of recalls in the M /G/1 system with linear
retrials. University of Bejaia.Page 18.

AKkila HEDJAM: Heavy tailed distribution for exponentially growing processes.
University of Tizi Ouzou.Page 19.

Amel REDJIL: Approximation and Stability Results in The G- Stochastic Control Problems.
University of Annaba.page 20.

Ramdane MANSOURI: Bayesian modeling of patient recruitment in a clinical trial.
University of Souk Ahras.page 21.

Djamel BOUDAA: Model Selection and Complexity: From Likelihood to Information-Type Criteria.
Constantine 1 University. page 22.

Hamida TALHI: Bayesian estimation of a competing risk model based on weibull and exponential
distributions under right censored data. University of Annaba. page 23.

Leila BOUTARFA: Classical M/G/1 queue with preemptive resume priority.
University of Guelma. page 24.

Mohamed BOUKELOUA: Parameter estimation in in semiparametric models via divergences with
censored data. National Polytechnic School of Constantine. Page 25.

Karima KIMOUCHE: Spectral analysis for harmonizable random fields: Structure and estimation.
University of Skikda.Page 26.

Dalila GUERDOUH: Existence and uniqueness of solutions of coupled forward-backward stochastic
differential equations driven by Teugels martingales. National Polytechnic School of Consantine.page 27
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Combination of the strong stability method and semi-parametric approach for the
evaluation of ruin probability of a classical risk model

* Z. HARFOUCHE!, A. BARECHE?

1 Applied Mathematics 2 Research Unit LaMOS
Laboratory, University , University of Bejaia,
of Bejaia, Algeria Algeria
zharfouche6@gmail.com  aicha_ bareche@yahoo.fr

Abstract: This work focuses on the application of estimation and approzimation methods for the analysis
of risk models. Indeed, companies in the banking and insurance sector manage today significant risks of
various kinds. It is therefore important to be able to decide on the choice of a measure for these risks.
Furthermore, in the actuarial literature, the aim of ruin theory is to model the wealth of an insurance
company by a stochastic process and to assess its probability of ruin. However, there is no explicit formula
for its evaluation. In addition, the parameters governing these risk models are often unknown and can
only be estimated with uncertainty. Consequently, one can only give a few bounds for their values.
Hence, the interest of using approrimation methods to assess the probability of ruin. In addition, we
are often faced, in finance and insurance, with claims of unknow distribution. This type of distribution
has the particularity of being defined on a bounded positive support on the one hand, and presents large
claims (heavy tailed distribution) on the other hand. To remedy these problems, non-parametric and
semi-parametric estimation methods are used. The technique which will be described in our work consists
in estimating a distribution of loss in two stages. First we use a starting parametric distribution (the
generalized Champernowne distribution) to estimate the initial data. The second step consists in applying
to the sample resulting from the first step the estimator with asymmetric Beta kernel.

Key Words: Approzrimation, risk model, ruin probability, kernel method, Champernowne transformation.
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Kernel regression estimator in the single functional index modelling
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Abstract:

In nonparametric regression framework with the high dimensional problem, this abstract is devoted to
study the asymptotic behaviour of regression estimator of a scalar response Y on functional variable X .
When the high dimensional causes many problems in nonparametric regression, we attempt to project the
explanation of Y given X on one functional direction. In what follow, we present our model then we study
the almost complete convergence and uniform almost complete convergence of the regression estimator in
the single functional index modelling (denoted by : 1mg) under mild conditions.

We observe n pairs (X;,Y;) fori=1,...,n identically distributed as (X,Y), this last is valude in F x R,
where F is a Hilbertian space and there exists a 0 € O C F such that : E[Y|X] =E[Y| < 0, X >]

YK <z-X,0> )Y,

N =1

mg(l‘) n
Y KM <z—X;,0> )
=1

,with h : bandwidth, K : kernel function

Theorem 0.1 under some assumption we get

logn

~ — () = b PSRN
mg(x) —mg(z) = O(h )+O“'CO‘< ne z(h)

),b>0,IP>(| <X —2,0>|<h):=pgz(h)

in order to establish the uniform almost complete convergence we have to take the following notions

dnF a5 , :
Sr C U B(@g,mm) ,OF C U B(tj,ra) with, k(z) =arg  min_ ||z — zy],
ke{l,qn” }
k/(@) = arg mino [10 — ti]|, with (xg,ty) € F2 and r,,q3% ,q9F are a sequences of positive real
Ee{l,..qn7}

numbers and B(xy,ry,) (res, B(tj,ryn)) the ball centered at x, (res, tj) with radius r,.

Theorem 0.2 under some assumption we have that

\/ log ¢s” + log ¢5F

N _ b
sup sup |rig(z) —mg(x)| = O(h") + Ouco né(hi)

0cOF z€SF

Key Words: Conditional single-index, Nonparametric estimation, regression function
Page 17



Second National Mathematics Seminar 2021. Wednesday June 2, 2021. Freres Mentouri University Constatine, Algeria.

Estimation of the rate of recalls in the M /G/1 system
with linear retrials.
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Abstract: The objective of this work is the analysis of the M/G/1 retrial queue from a statistical point
of view. More precisely, we are interested in estimating of the retrial rate by generalizing the works of
Rodrigo (1998 and 2006) for ergodic case. Suppose that retrials are exponentially distributed, with linear
policy. The estimator and its variance were obtained.

Key Words: Retrial queues, Statistical analysis, Orbit
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HEAVY TAILED DISTRIBUTION FOR EXPONENTIALLY
GROWING PROCESSES

* A. Hedjam ' and D. Hamadouche?

I Laboratory of Mathematics Faculty of Sciences, 2 Laboratory of Mathematics Faculty of Sciences,
University M. Mammeri, Tizi-Ouzou, Algeria. University M. Mammeri, Tizi-Ouzou, Algeria.
akila.hedjam@yahoo.fr djamel.hamadouche@ummto.dz

Abstract: In this paper, we study the asymptotic distribution of exponentially growing processes in a
random stopping time. Under hypothesis of the exponential growth of a positive random process, we prove
that its asymtotic distribution in a random stopping time is a heavy tailed distribution. In particular,
under some conditions the continuous time branching process in the supercritical case, is exponentially
growing process, we prove also that its asymptotic ditribution in a random stopping time is a heavy tailed
distribution.

Key Words: exponential growth, heavy tailed distribution, branching process.
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Approximation and Stability Results in The G- Stochastic Control
Problems
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Abstract: In the G-framework, we establish existence of an optimal stochastic relaxed control for
stochastic differential equations driven by a G-Brownian motion ( G-SDEs). We consider a control
problem where the state variable is a solution of a G- SDE, we study the relaxed problem for which
admissible controls are measure-valued processes. Using compactification techniques, we derive the first
existence result of an optimal relaxed control for G- SDEs with uncontrolled diffusion coefficient. We
prove that every diffusion process associated to a relaxed control is a strong limit of a sequence of diffusion
processes associated to strict controls. As a consequence, we show that the strict and the relaxed control
problems have the same value function and that an optimal relaxed control exists.

Key Words: Relaxed optimal control, G-chattering lemma, G-Brownian motion.
2010 Mathematics Subject Classification. 60H10, 60H07, 49N90.
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Bayesian modeling of patient recruitment in a clinical trial

* Mansouri Ramdane!, Merabet Hayet?
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Abstract: We deal with the enrolment of patients in multi-centre clinical trial. The goal is to recruit
Ny patients in a time T,; C' centres are open. Doing an on-going study at time T ,one wishes to predict
the recruitment Time.

To this end, it is classical to model the recruitment processes of the centres by C' independent Poisson
processes (Nt’) +>0:With respective rates A;.

Following Anismov (2008),we present a bayesian approach where the rates (A, _\.) are seen as ii.d.r.v
of Gamma distibution with parameters a and S.

At some interim time T, the parameters are estimated via the maximum likelihood technique, then used
to predict the recruitment time.We give the distributions of both the number of enrolled patients at some
time ¢ > T, and of the time 7" needed to recruit N; patients. We also give a method for adaptative
adjustment of the recruitment process. B

An asymptotic confidence region is given for the estimated parameters (o, ) and the impact on the
predictions of the error made on parameters.

Finally, an extension of this model is proposed when the opening dates of entres are unknown; they are
then supposed uniformly distributed in some interval depending on the first inclusion time of each centre.
The model is tested on real data.

Key Words: Clinical trials,Recruitment time,Bayesian statistics,Poisson process,Maximum Likelihood
Estimation,Sensitivity analysis.
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Model Selection and Complexity:
From Likelihood to Information-Type Criteria
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Abstract: Model selection is a crucial step in statistics. Statistical inference makes
predictions on data by fitting parametric or nonparametric models. Nevertheless, we do not
identify a unique model that is suitable for any given data, but a class of models. In this
paper, we show how the likelihood (or the log-likelihood) considered as a choice criterion, is
used in selecting a parameterized statistical model among a class of identified candidate
models. We study the cases where the models are nested or not, and show to what extent
the likelihood approach remains valid. The inadequacy of the likelihood when measuring the
model fitting is then corrected by a penalization term depending on the sample size and the
free parameters of the model, giving the penalized-likelihood where the number of
parameters (complexity) of the model appears explicitly. Statistical models in competition
are given a valeu, say an information criterion. We choose the model with the best criterion.
According to the penalization terms, we compare and discuss the performance of the widely
used information-type criteria.

Keywords: Model selection, Likelihood, Penalization term, Penalized-likelihood, Complexity,
Information criterion.
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BAYESIAN ESTIMATION OF A COMPETING RISK MODEL
BASED ON WEIBULL AND EXPONENTIAL DISTRIBUTIONS
UNDER RIGHT CENSORED DATA
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Abstract: In this paper we investigate the estimation of the unknown paramelers of a competing risk
model based on a Weibull distributed decreasing failure rate and an exponentially distributed constant
failure rate, under right censored data. The Bayes estimators and the corresponding risks are derived
using various loss functions. Since the posterior analysis involves analytically intractable integrals, we
propose a Monte-Carlo method to compute these estimators. Given initial values of the model parameters,
the Maximum Likelihood estimators are computed using the Expectation-Maximization algorithm. Finally,
we use Pitman’s closeness criterion and integrated mean-square error to compare the performance of the
Bayesian and the mazximum likelihood estimators.

Key Words: Weibull model, Exponential model, right censored sample, Bayesian estimations, Expecta-
tion Mazimisation algorithm, Markov chain Monte Carlo.
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CLASSICAL M/G/1 QUEUE with PREEMPTIVE RESUME
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Abstract: In this work, we consider a classical M/G/1 queue system with preemptive resume priority
and two types of customers.In this System, any customer finding the server free immediately occupies
the server and leaves the system after service completion. Any high priority customer finding the server
occupied by the service of another high priority customer, take place in an infinite waiting line. A low
priority customer finding the server occupied by the service of any type of customer lives the system. high
priority customers have a preemptive priority over low priority customers. low priority customer whose
service was interrupted by the arriving of high priority customers persists in the service station until the
completion of high priority customers service to resume immediately his service again. For model under
consideration, we give the generating function of steady-state distribution of the number of customers, by
using the embedded Markov chain technique.

Key Words: Queue, Preemptive priority, Embedded markov chain, Ergodicity condition, Steady-state
distribution.
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PARAMETER ESTIMATION IN SEMIPARAMETRIC MODELS
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Abstract: Let X be a nonnegative random variable. We consider semiparametric models defined by
moment condition equations, of the form E(g(X,0)) = 0, where § € © C R? is the parameter of interest
and g(-,-) == (g1(-, ), ..., ge(,)) T € R is some known R’ -valued function defined on Rx©. Denote by O
the true value of 0. We suppose that X is right censored by a nonnegative random variable R, independent
of X. The observed variables are Z := min(X, R) and A := 1yx<g} (14, denotes the indicator function).
Let ¢ : R — [0, 400] be a convex function such that its domain dom, := {x € R/p(x) < oo} is an interval
with endpoints a, < 1 < by,. Denote by p*(t) := sup,ecr{te — ¢(x)} the Fenchel-Legendre transform of ¢
and let G := (1gxo,91,-..,9¢) " . Following [1], we estimate 61 by

n

~ A

0, = arg inf to—y — =L

’ ”gé?eti‘i%{ R
0 = .

m(Zi, Q,t)} ,

where m(z,0,t) = ¢*(t'g(x,0)), forallz € R, 0 € © C R4 ¢t € R Aén) = {t € R"/a} <
t1 9(Z;,0) < by, foralli=1,...,n with A; = 1} and SI(:) is the Kaplan-Meier estimate of the survival
function of R (see [2]).

In this work, we prove the existence, the weak consistency and the asymptotic normality of the estimator
0.

Key Words: Moment condition models, Divergences, Fenchel-Legendre transform, Censored data, Asymp-
totic normality

References

[1] M. BRONIATOWSKI, AND A. KEZIOU, ”Divergences and duality for estimation and test under moment
condition models”;Journal of Statistical Planning and Inference, Volume 142, No 9, pp. 2554-
2573, (2012).

[2] E. L. KAPLAN, AND P. MEIER, "Nonparametric estimation from incomplete observations”;Journal
of American Statistical Association, Volume 53, No 282, pp. 457-481, (1958).

Page 25



Second National Mathematics Seminar 2021. Wednesday June 2, 2021. Freres Mentouri University Constatine, Algeria.

Spectral analysis for harmonizable random fields:
structure and estimation
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Abstract: In this paper, we attempt to shed light on the harmonizable random fields. So, in the first part,
we present different representation for general harmonizable random fields. In the second part, we propose
a general class of such estimators relying on an arbitrary weighting function and discuss their asymptotic
properties in an unifying way. This estimators which is based on the taperd spatial periodogram and the
spatial smoothed pseudo Wigner-Ville estimator, are shown to be special cases of the general class.

Key Words: Harmonizable random field, Wigner-Ville spectrum, Locally stationary
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Existence and uniqueness of solution of coupled forward -backward
stochastic differential equations driven by Teugels martingales
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Abstract: We deal with a class of fully coupled forward-backward stochastic differential equations (FB-
SDEs), driven by Teugels martingales associated with a general Levy process. Under some assumptions

on the derivatives of the coefficients, we prove the existence and uniqueness of a global solution on an
arbitrarily large time interval.

Key Words: forward-backward stochastic differential equations, Teugels martingale, Levy process.
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Analytical solution for free vibration of piezoelectric nano-saft
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Abstract:

In recent years, smart materials have been widely used in industries. Smart materials are materials whose
material properties are affected by external electric, thermal or magnetic fields. One of the most
important types of smart materials is the piezoelectric material [1].

In our project we will take the case of a voltage generates a mechanical deformation. We will therefore
take a piezoelectric nano-shaft guiding in rotation at both its ends and we apply a voltage to the upper
and lower surface and we measure it in rotation.

We will deal with our problem with the theory of non-local elasticity which takes into account the scale
effect because our problem is a nano-shaft that means a shaft at the nanometric scale and we take the
model of the Bernoulli Euler beam before extracting the equations of motion using Hamilton's principle.
After extracting the equations of motion as well as the boundary conditions we will use the state space [2]
method to solve our differential equations.

This method consists in transforming a differential equation of order raising to one of several first order
differential equations before generating a matrix of size costs of the order of the differential equation and
to find the solution we will introduce the exponential at the matrix and to compute exponential of the

matrix one passes by the diagonalization of the latter and one works just with its eigenvalue and
eigenvector

Key Words: piezoelectric nano-saft, free vibration, state space.
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Effective algorithms in global optimization and Numerical
simulations.
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Abstract: Currently the global optimization is the only option capable of giving with precision
and exactly the optimum for any real problem and more with the multiplicity and what constitutes
an additional and major asset. Global optimization concerns, for example, mono-objective and multi-
objective problems and bi-level (multi - level) problems with deterministic, stochastic and stochastic
fuzzy parameters. So Global Optimization addresses any programming problem mathematical. the real
problems in global optimization evolve in the space of dimension n = 1 or n > 1, but the gateways of
passage from dimension n = 1 to dimension n > 1 or from dimension n > 1 to dimension n = 1 exist.
The techniques of resolution have evolved enormously, so much so that the technique of Branch and
Bound is found to compete by original modern techniques which gain much in the field of the algorithmic
complexity. Our presentation is mainly focused on these original modern techniques.

Key Words: Global optimization, a BB method, convexification, reformulation, separation, quadratic
lower bound function, Branch and Bound, pruning method.

1 Introduction

We consider the following problem

xeDCR"

(P){ min f(x)

* / The functions to be treated are of any types.
* / We use any function (plolynomial, signomial ... etc.), with any combination of functions (sin, cos,
exp, log, power.......... ).
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ADAPTIVE SYNCHRONIZATION OF BAM NEURAL
NETWORKS WITH MIXED DELAYS
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Abstract: In this work, we aim to study delayed bidirectional neural networks which include some
known neural networks such as Hopfield neural networks, Cellular networks and many others [1]. Delays
are detrimental to neurodynamic systems by causing oscillations, divergences and instabilities. Discrete
delays are induced from the finite switching speed of amplifiers, while due to the existence of a multitude
of parallel paths with axons of different sizes and lengths, neural networks usually have a spatial extent,
and thus a distribution of propagation delays over a time interval occurs [2]. Therefore, the incorpora-
tion of mized delays to systems is crucial in applications as well as in theory. On the othe hand, the
synchronization criteria refers the conherency beween systems over time. This is perfectly applicable to
secure commaunication, associative memory, and so forth [3]. Through the direct Lyapunov method, some
analytical techniques, bounded and Lipschitz continuous activation functions, and adaptive feedback con-
trollers, some sufficient conditions depending on the system parameters for deriving the asymptotic and
exponential synchronization are obtained. Instead of the LMI approach used in the most existing liter-
ature and by using adaptive feedback controllers that are capable of improving conventional controllers,
our sufficient conditions are simpler and succinct compared to the existing ones.

Key Words: Synchronization, bidirectional associative memory, discrete delay, distributed delay, adap-
tive controller
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A fractional p(z,-)-Laplacian problem involving a singular term
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Abstract: We are going to study a class of singular problems involving the fractional p(z,-)-Laplace

operator of the form
(—A);(%_)u(zr) =
u>0, in Q
u=0 on RN\ Q,

ﬁ + wi®=1 ip Q,

where Q is a smooth bounded domain in RN (N > 3), 0 < s < 1, X is a positive parameter and
v: RV — (0,1) is a continuous function, p : R2N (1,00) is a bounded, continuous and symmetric
function, q : RN — (1,00) is a continuous function. Using the direct method of minimization combined
with the theory of fractional Sobolev spaces with variable exponents, we prove that the problem has one
positive solution for A > 0 small enough. To our best knowledge, this paper is one of the first attempts
in the study of singular problems involving fractional p(z,-)-Laplace operators.

Key Words: Fractional p(z, -)-Laplace operators; Singular equations; Minimization methods; Fractional
Sobolev spaces.
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Compactly supported radial basis functions for solving nonlinear
functional Volterra-Fredholm integral equations
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Abstract: The traditional basis functions, such as polynomials and trigonometric functions, are com-
putationally expensive due to their dependency on geometric complexity. Instead radial basis functions
are constructed in terms of one dimension distance variable and appear to have a clear edge over the
traditional ones. RBFs method contains a free shape parameter that has a big effect on the accuracy
of the method. However the optimal choice of the shape parameter is still until now an open topic for
researchers, this can be considered as a drawback on the implementation of RBFs method. In this paper, a
new approach based on the compactly supported radial basis functions (CSRBFs) interpolation method has
employed to approximate the solution of functional nonlinear Volterra-Fredholm integral equations. The
proposed method reduces the integral equation into algebraic equations via the Chebychev-Gauss-Lobatto
points, and the shifted Gauss-Legendre quadrature formula. The convergence accuracy is guaranted by
theorem 11.22 [7]. At the end Several numerical examples are presented to show the efficiency and the
applicability of the proposed technique.

Key Words:  Compactly supported radial basis functions (CSRBFs); Collocation method; Nonlin-
ear ; Volterra-Fredholm integral equation; Legendre-Gauss-Lobatto nodes and weights; Chebychev-Gauss-
Lobatto points.
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Abstract: Phase II clinical trials investigate whether a new drug or treatment has sufficient evidence of
effectiveness against the disease under study. Multi-stage designs are popular for phase Il since they can
be stopped in the earlier stages, if the drug is ineffective. The implementation of the predictive stopping
rules must allow flexible determination of the schedule of interim analyses. Since the use of such stopping
rules materially affects the frequentist operating characteristics of the hypothesis test, it is necessary to
choose an appropriate stopping rule during the planning of the study. In this paper, we study the use
of the prediction of satisfaction as stopping rule in the implementation of phase II multi-stage clinical
trials, which guarantees the type I error rate and plays a critical role in the sample size determination
with respect to a prespecified power [2].

Key Words: Bayesian prediction, p-value, Index of satisfaction, Stopping rule, sequential analysis.
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New fixed point results for F-contractions of Hardy-Rogers type in
b-metric spaces with applications
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Abstract: The purpose of this communication is to expose our project, when we introduced the notions
of extended F-contraction of Hardy-Rogers type, extended F-contraction of Suzuki-Hardy-Rogers type and
generalized F-weak contraction of Hardy-Rogers type and we established some new fized point results
for such kind of mappings in the setting of complete b-metric spaces. These fized point results improve
(and/or) extend those obtained in Vetro (Nonlinear Anal Model Control 21(4):531a546, 2016) and Lukacs
and Kajanto (Fized Point Theory 19(1):321d334, 2018) since some conditions made therein are removed
or weakened.As an application of our results, we give the existence and uniqueness of solutions for certain
functional, integral and differential equations.

Key Words: b-Metric space, contraction of Hardy-Rogers type, dynamic programming,F-contraction,
fized point, functional equations, integral equations, differential equations.
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Parameter identification in elliptic boundary value problem
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Abstract: We consider a nonlinear inverse problem which consists of identifying the parameter a(x) in
1D elliptic problem:

{—(a(az)u’(:p))' + c(z)u(z) = f(x), for a.e x €]0,1],
u(0) = u(1) =0,

from distributed observation Hu = .

We assume that Uyg = {a € H(0,1), a(z) > ag > 0}, ¢ € L>=(0,1) and f € L?(0,1).

The algorithm of the reconstruction is based on the least squares method [1, 3]. We consider some
numerical examples to show the effectiveness of the method. Finally, we consider the case of mnoisy
observations Hu = u + n where 1 is a the noise.

Key Words: Inverse problem, Least squares method, Newton algorithm, Tikhonov regqularization.
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A dynamic piezoelectric contact problem with friction and damage
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Abstract: We consider a bilateral contact problem between an electro-elastic viscoplastic body with
damage and an electrically conductive foundation. The process is dynamic and the contact is modelled
with Tresca’s friction law. We derive a variational formulation of the problem and, under a smallness
assumption, we establish an existence and uniqueness theorem of a weak solution including a regularity
result.

Key Words:Electro-elastic viscoplastic material, damage, dynamic process, Tresca’s friction law, bilat-
eral contact.
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Deriving the dynamical of a system from the corresponding results on
the Lorenz system
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Abstract: In this letter, we show that there is a coordinate transform that can convert some system to
the Lorenz system, Therefore, the two systems are topologically equivalent, accordingly, all the dynamical
behavior exhibited by this system is also present in the Lorenz system. Consequently, all the results
obtained in the papers devoted to the study of this system can be trivially derived from the corresponding
results on the Lorenz system.

Key Words: Lorenz system, coordinate transform, topological equivalence.
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ITERATIVE CONTINUOUS COLLOCATION METHOD FOR
SOLVING NONLINEAR VOLTERRA INTEGRAL AND
INTEGRO-DIFFERENTIAL EQUATIONS .
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Abstract

This paper is concerned with the numerical solution of nonlinear Volterra integral (VIES) and integro-
differential equations (VIDES). The main purpose of this work is to provide a new numerical approach
based on the use

of iterative continuous collocation Lagrange polynomials for the numerical so- lution of nonlinear Volterra
integral and integro-differential equations. It is

shown that this method is convergent. The results are compared with the

results obtained by other well-known numerical methods to prove the effec- tiveness of the presented
algorithm

Key Words: Iterative Continuous Collocation Method,nonlinear Volterra integral , integro-differential
equations, Lagrange polynomials
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An approximate solution by using an iterative collocation method
for a class of nonlinearvolterra integral equation
with weakly singular kernel.
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Abstract: In this work, an iterative collocation method based on the use of Lagrange polynomials is
developed for the numerical solution of a class of nonlinear weakly singular Volterra integral equations.
The error analysis of the proposed numerical method is studied theoretically. Numerical illustrations
confirm our theoretical analysis.

Key Words: Nonlinear weakly singular Volterra integral equation, Collocation method, Iterative
Method, Lagrange polynomials.
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Injective edge coloring of hypercube and cubic Halin graphs
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Abstract: Three edges ey, ea, and e3 in a graph G are consecutive if they form a path (in this order) or
a cycle of length three. An injective edge-coloring of a graph G = (V, E) is a coloring ¢ of the edges of G
such that if e1, ez, and e3 are consecutive edges in G, then c(e1) # c(es). In other words, every two edges
at distance exactly 2 or belonging to a triangle do not use the same color. The injective chromatic index
of G, denoted by x:(Q), is the minimum number of colors needed for an injective edge-coloring of G. This
notion was introduced by Cardoso et al. [3] motivated by a packet radio network problem. They proved
in [3] that computing x;(G) of a graph G is NP-hard. In this talk, we show that every cubic Halin graph
G has X;(G) < 5 and this bound is tight. We also present bounds for the injective chromatic index of
cartesian product of graphs in terms of injective chromatic index of each factor. In particular, an upper
bound of the injective chromatic index of the hypercube is given.

Key Words: Graph coloring, injective edge coloring, Halin graphs, hypercube.
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Exploitation symmetries in circle packing
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Abstract: The circle packing problem is one of the well studied problems in optimization. As a result,
most solution methods contain an interesting symmetry which leads to the exploration of several symmetric
states and sometimes even symmetric search sub-trees. However, it is not useful to find solutions that
give the same results, as this takes up computing time and sometimes memory space. Thus, there are
different methods to deal with symmetry among them the addition of constraints that eliminates some
symmetric solutions. So-called symmetry breaking comstraints. In this paper, we show an approach to
breaking symmetries for the problem of packing equal circles in a given region. Which consists in the
reformulation of the mathematical program so that certain symmetrical optima are infeasible.

Key Words: symmetry, circle packing, symmetry in circle packing
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ON THE COEXISTENCE OF FSHFPS AND IFSHFPS BETWEEN
WIDE CLASSES OF DYNAMICAL SYSTEMS

* A. Gasri', A. Ouannas?
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Abstract: This paper presents new synchronization schemes, which assure the co-existence of the full-
state hybrid function projective synchronization (FSHFPS) and the inverse full-state hybrid function
projective synchronization (IFSHFPS) between wide classes of three-dimensional master systems and
four-dimensional slave systems. In order to show the capability of co-existence approaches, numerical
examples are reported, which illustrates the co-existence of FSHFPS and IFSHFPS between 3D chaotic
system and 4D hyperchaotic system in different dimensions

Key Words:chaos; full-state hybrid function projective synchronization; co-existence; Lyapunov stability.
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On the 2-independence subdivision number ofgraphs

Nacéra Meddah!, Mostafa Blidia? and Mustapha Chellali?
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Abstract : A subset S of vertices in a graph G = (V| F) is 2-independent if every
vertex of S has at most one neighbor in S. The 2-independence number is the maxi-
mum cardinality of a 2-independent set of . In this paper, we initiate the study of
the 2-independence subdivision number sdg,(G) defined as the minimum number of

edges that must be subdivided (each edge in G can be subdivided at most once) in
order to increase the 2-independence number. We first show that for every connected
graph G of order at least three, 1 < sdg,(G) < 2, and we give a necessary and suffi-

cient condition for graphs G attaining each bound. Moreover, restricted to the class of
trees, we provide a constructive characterization of all trees T with sdg, (T") = 2, and

we show that such a characterization suggests an algorithm that determines whether
a tree T has sdg,(T") = 2 or sdg,(7T") = 1 in polynomial time.
Keywords: Trees, 2-independence, subdivision numbers.
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Stabilization of a vertical flexible pipe conveying fluid with end-mass

* Billal Lekdim®?
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Abstract: In this work, we consider the pipes conveying fluid with harmonic velocity. Using Lyapunov’s
direct method, we establish the exponential decay result under a linear boundary control.

Key Words: pipes conveying fluid, exponential stability, Lyapunov’s direct method, boundary control

References

1]

[5]

[6]

[7]

8]

A. BERKANI, N. E. TATAR, anD A. KHEMMOUDJ , ”Control of a viscoelastic translational
FEuler—Bernoulli beam”; Mathematical Methods in the Applied Sciences, Volume 04, No 1,
pp. 237-252, (2017).

R. F. FUNG, anxDp C. C. TSENG, ”Boundary control of an azxially moving string via Lyapunov
method”; (1999).

R. F. FUNG, J. W. WU, AND S. L. WU, "Ezponential stabilization of an axially moving string
by linear boundary feedback”; Automatica, Volume 35, No 1, pp. 177-181, (1999).

R. F. FUNG, J. W. WU, AND S. L. WU, ”Stabilization of an axially moving string by nonlinear
boundary feedback”; (1999).

A. KELLECHE, N. E. TATAR, aAnD A. KHEMMOUDJ , ”Uniform stabilization of an axially
moving Kirchhoff string by a boundary control of memory type”; Journal of Dynamical and
Control Systems, Volume 23, No 2, pp. 237-247, (2017).

A. KHEMMOUDJ, ”Stabilisation of a viscoelastic beam conveying fluid”; International Journal
of Control, Volume 94, No 1, pp. 235-247, (2021).

Y. LIU, H. HUANG, H. GAO, AND X. WU , "Modeling and boundary control of a flexible marine
riser coupled with internal fluid dynamics”; Journal of Control Theory and Applications,
Volume 11, No 2, pp. 316-323, (2013).

B. LEKDIM, AND A. KHEMMOUDJ, ”"General decay of energy to a nonlinear viscoelastic two-
dimensional beam”; The journal, Volume 39, No 11, pp. 1661-1678, (2018).

B. LEKDIM, AND A. KHEMMOUDJ , ”Uniform decay of a viscoelastic nonlinear beam in two
dimensional space”; Asian Journal of Mathematics and Computer Research, Volume 25, No
1, pp. 50-73, (2018).

Page 46



Second National Mathematics Seminar 2021. Wednesday June 2,2021. Freres Mentouri University Constatine, Algeria.

ON THE MAXIMUM NUMBER OF PERIODIC SOLUTIONS OF A PLANAR
DIFFERENTIAL SYSTEM
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Abstract: In this work, we study the maximum number of limit cycles bifurcating from the periodic
solutions of & + x = 0, when we perturb this system as follows:

T =y,
{ j= —x — e(1+ R™(0))(x,y), W)

where € > 0 is a small parameter, m is an arbitrary non-negative integer, 1 (z,y) is a polynomial of
degree n > 1 and 6 = arctan(%) and R is a trigonometric function. We determine an upper bound for
the maximum number of limit cycles in system (1) in the four cases where m and n are even and odd.
The main tool used for proving this result is the averaging theory of first order.

Key Words: Periodic solution, averaging method, differential system.
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Global stability for a second-order quadratic rational difference
equation

1 S. Oudina 2 A. Salmi 3 and Third M.A. Kerker *

I LAM Badji-Mokhtar 2 LAM Badji-Mokhtar 2 LAM Badji-Mokhtar
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Abstract: We investigate the boundedness of solutions and the global stability of the positive fized point
for the quadratic rational difference equation

Ty + Brn_1 +
Az, + Bxp_1+C

Tpyl = aTp + by 1 +

with non-negative parameters and initial values. We obtain sufficient conditions that imply the global
asymptotic stability of fixed point.

Key Words: Difference equations, quadratic rational difference equations, global stability.
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Some Properties of Bilinear Extremals
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Abstract: In this paper, we study some properties of bilinear extremals in infinite dimensional case,
these properties have a direct application in sub-Riemannian geomelry, especially in the case of a sub-
Riemanniann structure generated by a bilinear distribution. We prove also that, under some conditions
a sub-Riemannian distance can be approrimated by a normal geodesics. .

Key Words: sub-Riemnnain geometry, geodesics, Optimal control
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Some existence results for a class of nonlinear fractional Langevin
integro-differential equations
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Abstract: This work is devoted to the study of nonlinear fractional Langevin integro-differential equa-
tions involving two fractional orders with boundary conditions. Some effective results about the existence
and uniqueness are obtained by applying the Banach contraction mapping principle and the Schauder
fixed point theorem. An example is presented which illustrates the effectiveness of the theoretical results.

Key Words: Fractional Langevin equation, Riemann-Liouville fractional derivative, Caputo fractional
derivative, existence, uniqueness, fired point.
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INTEGRABILITY OF CUBIC KOLMOGOROV SYSTEMS
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Abstract: In this work we charaterize the integrability of cubic kolmogolov systems of the form

7' = (p+z) (—2qy —2? = 3y? + aqx + a;l:y) ,
y = (q+y) (2pz + 32 + 4> + apy + axy) .

Where a,p,q are reals. Concret example exhibiting the applicability of our result is introduced.

Key Words: Cubic kolmogorov systems, first integral.
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Global Optimization Based on Bi-Linear Chaotic Search and Its
Application to Nonlinear Problems
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Abstract: A chaotic optimization method based on Bi-linear search is proposed. The properties of

ergodicity, randomness and “regularity” of chaotic variables are used to escape from the local minima.

Bi-Linear chaotic search can improve the local search and speed up the rate of convergence. The improved

chaos optimization algorithm is used to a Nonlinear Problems, the numerical simulation results indicate
that the convergence speed and accuracy of global optimization is significantly improved.

Key Words: chaos, global optimization, chaotic map.
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A qualitative study of a class of cubic differential system
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Abstract: In this work, we deal with a class of cubic differential system

i =pr3+ 3 (a—B) 2y +axy® — he —2(a— 1)y,
§=Bry+ 3 (a—B)ay*+ay’ +2(8— 1)z — hy,

where the parameters a, 5 and h are nonzero real constants.

We determine the conditions on the parameters of this class to be integrable, then we give the ezxact
expression of its first integral. The main tool used in this work is to transform the differential system
into Bernoulli differential equation.

Key Words: Integrable system, First integral, Bernoulli differential equation.
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Some para-Norden structures on the tangent bundle with
deformed-Sasaki metric
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Abstract: In the present paper, we study some almost para Norden structures on the tangent bundle
with the deformed-Sasaki metric and search conditions for these structures to be Para-Kéahler and quasi-
Para-Kahler.

Key Words: Horizontal lift and vertical lift, tangent bundles, deformed-Sasaki Metric, almost para-
complex structure, pure metric.
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On the Legendre Curves on Lorentzian Heisenberg Space
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Abstract: In this paper, we show that the Legendre curves on three-dimensional Lorentzian Heisenberg
space (Hs,g) is locally ¢-symmetric if and only if is a geodesic. Moreover we prove that the Legendre
curves on three-dimensional Lorentzian Heisenberg space is biharmonic if and only if is a pseudo-helix.
In this communication we give definition of Locally ¢-symmetric Legendre curves on Lorentzian Heisen-
berg space, and a theorem which proves that a Legendre curves on Lorentzian Heisenberg space is a
locally ¢-symmetric if and only if is a geodesic. Finaly we give definition of biharmonic Legendre curves
on Lorentzian Heisenberg space and a theorem which proves that a Legendre curves on Lorentzian Heisen-
berg space is biharmonic if and only if is a pseudo-helix.

Key Words: Legendre curves, Lorentzian Heisenberg space, biharmonic curves, locally ¢-symmetric.
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Characterization of 7T -intuitionistic fuzzy ring
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Abstract

In this paper, we extend the notion of intuitionistic fuzzy ring of crisp ring to 7T -intuitionistic
fuzzy subrings of a crisp ring ( T-IFSR) where T is triangular intuitionistic fuzzy norm and

we studied some of the characteristics resulting from this concept.

Mathematics Subject Classification: 03E72, 47A30, 13A99.

Keywords: Intuitionistic fuzzy ring, Intuitionistic fuzzy ideal, Intuitionistic fuzzy prime ideal,
Intuitionistic fuzzy point.
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On the p-biharmonic submanifolds and stress p-bienergy tensors
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Abstract: In this paper, we consider p-biharmonic submanifolds of a space form. We give the necessary
and sufficient conditions for a submanifold to be p-biharmonic in a space form. We present some new
properties for the stress p-bienergy tensor.

Consider a smooth map ¢ : (M,g) — (N, h) between Riemannian manifolds, and let p > 2, for any
compact domain D of M the p-bienergy functional of ¢ is defined by

PayliD) = 3 [ Inlo)Por. (1)

where 7,,(¢p) is the p-tension field of ¢ (see [1, 3, 5]) and v7 is the volume element on (M, g). We say that
@ is a p-biharmonic map if it is a critical point of the p-bienergy functional, that is to say, if it satisfies
the Euler-Lagrange equation of the functional (1), that is (see [5])

T2p(p) = —|dep|P~? traceg RN(TP(‘P)v dep)dp — traceg v¢|d90|p_2vg07p(90)
—(p — 2) trace, V < V?1,(¢p), dp > |dp|P~*dp = 0. (2)

A submanifold in a Riemannian manifold is called a p-biharmonic submanifold if the isometric immersion
defining the submanifold is a p-biharmonic map.
Key Words: p-biharmonic submanifolds, stress p-bienergy tensors.
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Existence of solutions belonging to a tube for non-convex sweeping
processes
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Abstract: We establish existence results of solutions belonging to a tube for non-conver sweeping pro-
cesses.  QOur approach mainly combines features belonging to the class of proz-regular sets, sweeping
processes associated with this type of sets and fized point theorems techniques.

Key Words: differential inclusion; sweeping processes; solution-tube; proz-reqular sets; fixed point the-
orems.
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Cyclic Linear Codes over R = Y v} A3, where v] = v,
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3
Abstract: The purpose of this work is to investigate cyclic linear codes over the ring R = ]Z viAs
j=0
such that Ay = Zg[v1,v2,vs],/ (v} = v1,v3 = va,v3 = v3) with condition, viv; = vjv; for 1 < i <3
and vi = vy. Cyclic Codes over rings have become an active research area in classical coding theory
over the recent decades. The cyclic codes over finite rings remain a special topic of interest in the field
of algebraic coding theory because of their relation to lattices, designs, cryptography, quantum codes and
many applications [1] and [2]. Many articles [3] and [4] derived some properties corresponding to the

cyclic linear codes over R = Fj, + ulF, + v, + wvlF, with u? = u,v? = v and similar ones. Hence we

=3 .
are interested to examine the new structure of cyclic codes over R = Y v} As using main properties of
§=0
=3
this ring, we define cyclic linear codes over the ring R = ZO v} Az and the Gray map from R™ to Z3" of
j:

these codes.

Key Words: Cyclic codes over the ring, Idempotents, Commutative ring, Gray map.
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A new efficient sampling method based on the Latin hypercubemethod.
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Abstract: Many problems based on numerical simulation require a high precision of the output param-
eters, that requires the application of a more efficient simulation method. Different sampling techniques
and alternative sampling methods to the MC method sometimes require a large sample size to obtain an
adequate representation of the interest variable and the desired precision, sometimes going to thousands
of observations to obtain such precision, that makes the procedure extremely expensive when the numerical
model studied is more complex and of large dimension. Hence the need to find a method that give a more
satisfactory results in a shorter time for a better representation of the studied model and a faster con-
vergence of the estimates. This work proposes an alternative sampling method to Monte Carlo methods,
based on LHS. This approach allows to accelerate the convergence, to reduce the risk of bias and gives a
notable reduction in the variance of the estimator.

Key Words: Simulation; Monte Carlo Methods; Latin Hypercube ; bias ; Variance reduction; Estima-
tion.
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Abstract:

In this work, we are concerned with the numerical analysis of the operation of asynchronous machine,
which is one of the most widely used machines in the industry due to its robustness, reliability and low
cost. Rolling element bearings are considered one of the most important components of such machine.
Their monitoring is therefore essential for the correct operation of the machine. For this purpose, we
apply a data analysis method, commonly used for bearing fault identification, based on Minimum Entropy
Deconvolution (MED). The MED is designed to optimize the Finite Impulse Response (FIR) filter that
eliminates the effect of the transmission path by minimizing the entropy of the filtered signal, to get a
signal closer to the original impulse. It typically operates in combination with other signal processing
techniques in order to improve its performance. The MED is tested and evaluated using real vibration
measurements acquired from accelerometer sensors mounted on rolling bearings in operation.

Key Words: Monitoring, Minimum FEntropy Deconvolution, Rolling Bearing, Vibration.
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Asymptotic properties of the estimators for periodic ARFIMA models
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Abstract: We consider a fractionally differenced process driven by a periodically time varying long
memory parameter, we assume under a sufficient condition that this process is invertible and causal when
the periodic long memory parameter d(t) lie in (0,1/2). Our main focus is on estimation of the long
memory parameter which varies over time, using the minimum Hellinger distance method. In fact, we
have proved that this estimator is consistent and asymptotically normally distributed. To illustrate our
theoretical asymptotic results, a simulation study is conducted.

Key Words: Periodic ARFIMA, Minimum Hellinger distance, Fractionally process, Estimation,Time-
varying long memory parameter.
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Abstract: In the space of sublinear expectation, we consider a mean-field stochastic differential equation
driven by G—Brownian motion (MF G—SDEs in short) under model uncertainty, which is represented
by ambiguity about the law. We prove the existence and uniqueness of solution of mean-field G—SDEs
under some regularity conditions. Moreover, we give an application to the stochastic differential utility
of mean-field type driven by G—Brownian motion and an example to illustrate the impact of volatility
ambiguity.

Key Words: sublinear expectation, mean-field stochastic differential equations, model uncertainty,

G—brownian motion.
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On the integrability of a class of quartic polynomial differential system
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Abstract: One of the main problems in the theory of ordinary differential equation is the study of the
existence of first integral of polynomial differential system.
In this work, we are interested in the qualitative study of a class of quartic polynomial differential system
@ = (4m + 2p)x + (4m + 4n) 23y + 2ama® + 2acx®y® + 2anz’y
— (4n + 8p — 2ca)xy® — (2na + 2pa — ca®)xy* — 2py* — 2apy?,
§ = 2pzt + (4m + 4p) 2Py + 2apz® + 4(m + n + p)ziy® + 2ama’y (1)
+ (4p + 2ca)zy® + (2na + 4pa)zy® — (4n + 6p — 2ca)y*
— (2na + 2pa — ca®)y?,

where a, c,p,n and m are real constant with p # 0.

More precisely, we will show for certain conditions of parameters, this class is integrable, moreover, we
give the exact expression of the first integral. We present an example of application and the phase portrait
on the poincaré disc.

Key Words: Quartic polynomial differential system, Integrability, First integral, Poincaré disc.
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Feasible full-Newton step interior-point method for monotone LCP
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Abstract: The paper presents a path-following full-Newton step interior-point algorithm for solving
monotone linear complementarity problems (LCP). Under new choices of the defaults of the updating
barrier parameter 6 and the threshold T which defines the size of the neighborhood of the central-path,
we show that the short-step algorithm has the best-known polynomial complexity, namely, O(y/nlog2).
Finally, some numerical results are reported to show the efficiency of our algorithm.

Key Words: Linear complementarity problem; Interior-point methods; Short-step algorithm; Polynomial
complexity
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