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ABSTRACTS

Hejna Agnieszka.

LP-estimates for Riesz transforms and vectors of Riesz transforms in the rational Dunkl
setting.

Abstract. In 1989, Charles F. Dunkl defined new commuting differential-difference opera-
tors
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associated with a finite reflection group G which is related to a root system R on a Euclidean
space RY. They turn out to be a key tool in the study of special functions with reflection
symmetries and allow to built up the framework for the theory of special functions and
integral transforms in several variables related with reflection groups. In particular, in this
framework, we have the Dunkl transform F and the Dunkl-Laplacian A, which play the
roles of the Fourier transform and the Laplacian respectively. They can be treated as a
starting point for studying harmonic analysis and theory of singular integrals in the Dunkl
setting. In particular, for f € S(RY) and j € {1,..., N}, the Riesz transforms R; in the
Dunkl setting are defined by

S
el

The vector of the Riesz transforms in the Dunkl setting is defined by

N 1/2
(1) Rf(x) = (Z \ij<x>|2> -

The Riesz transforms in the Dunkl setting were introduced in [4, Theorem 5.3]. Then, in [1,
Theorem 3.3], Amri and Sifi proved that they extend to a bounded operators LP(dw) —
LP(dw) for p > 1.

A well-known result concerning the classical Riesz transforms, proved by E.M. Stein
in [3], stated that in the case k = 0, there are upper bounds for the LP-norm of the vector
of the Riesz transforms independent of the dimension N. Therefore, the natural question
which one can ask is if the result of that spirit holds also in the Dunkl setting. During the
talk, we will discuss the estimates of the type

(2) ||Rf||Lp(dw) < C||f||LP(dw) for all f & Lp(dw),

F(R;f)(§) = =i (F(E)

where C' > 0 is independent of the dimension of the space RY. Our main tool will be
the adaptation of the Bellman function technique in the Dunkl setting. The talk will be
mainly based on [2].
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Contact adress. University of Wrocaw (Poland) and Rutgers University (USA). E-mail :
agnieszka.hejna@math.uni.wroc.pl

Jean-Philippe Anker.
Equations de Schrodinger et des ondes sur les espaces symétriques non compacts.

Résumé : L’équation de Schrdinger et 1’équation des ondes ont été étudiées de maniere ap-
profondie il y a 10-20 ans sur les espaces hyperboliques, et plus généralement sur les espaces
symétriques non compacts de rang un. Le passage au rang supérieur requérait de nouvelles
idées, qui ont été principalement élaborées en collaboration avec mon ex-doctorant Hong-
Wei Zhang au cours de son travail de these. Dans cet exposé, je présenterai les résultats
obtenus et les principaux outils utilisés dans [arXiv:2010.08467v1] et [arXiv:2104.00265v3].

Schrdinger and wave equations on noncompact symmetric spaces.

Abstract. The Schrdinger and the wave equations were thoroughly investigated 10-20 years
ago on hyperbolic spaces, and more generally on noncompact symmetric spaces of rank
one. Handling the higher rank case required new ideas, which were mainly developed in
collaboration with my former Ph.D. student Hong-Wei Zhang during his thesis. In this
talk, I will explain the results obtained and the main tools used in [arXiv:2010.08467v1]
and [arXiv:2104.00265v3].

Contact adress. Université d’Orléans. E-mail: jean-philippe.anker@univ-orleans.fr
Salma Azouazi.
Miintz-Szasz theorems for some Lie groups.

Abstract. The classic Miintz-Szasz theorem proved way back in 1914, states that for a
strictly increasing sequence of positive real numbers A, the family {z*, A € A} is total

1
in L?([0,1]), if and only if Z 3= +o0o. Among the versions proved of Miintz-Szész
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theorem there is the full Miintz-Szdsz theorem in the case of LP([0,1]). This theorem

requires, from a sequence A of distinct real numbers greater than —1/p, the criterion
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span{z?; A € A} in LP([0,1]).

One can afford to announce this result as the perfect version of polynomial approximation
results.

The Miintz-Szasz theorem was treated in the case of nilpotent Lie groups, in the case
of compact extensions of the Heisenberg group and the Euclidean motion groups then
more generally in the case of compact extensions of R™. The representation theory and a
Plancherel formula play an important role in the proofs.

Contact adress. Université de Sfax. E-mail: azaouzisalma@gmail.com
Ali Baklouti.
On the LP— Fourier transform norm for compact extensions of locally compact groups.

Abstract. Let G be a separable locally compact unimodular group of type I, and G the
unitary dual of G endowed with the Mackey Borel structure. We regard the Fourier
transform JF as a mapping of L'(G) to a space of u-measurable field of bounded operators
on G defined for 7 € G by LYG) > f — Ff : Ff(x) = 7(f), where o denotes the
Plancherel measure of G. The mapping f — Ff extends to a continuous operator F? :
LP(G) — Li(G), where p > 1 is real number and q its conjugate. We are concerned in this
talk with the norm of the linear map F?. We first record some results on the estimate of
this norm for some classes of solvable Lie groups and their compact extensions and discuss
the sharpness problem. We look then at the case where GG is a separable unimodular
locally compact group of type I. Let N be a unimodular closed normal subgroup of G of
type I, such that G/N is compact. We show that ||.Z?(G)|| < ||-#?(N)]. In the particular
case where G = K x N is defined by a semi-direct product of a separable unimodular
locally compact group N of type I and a compact subgroup K of the automorphism group
of N, we show that equality holds if N has a K-invariant sequence (¢;); of functions in
LY(N) N LP(N) such that ||.Z¢;ll,/ll¢;ll, tends to [ FP(N)| when j goes to infinity.

This work was completed with the support of D.G.R.S.R.T through the Research Laboratory
LAMHA, LR-11ES2502.

Contact adress. Department of Mathematics, Faculty of Sciences at Sfax, Route de Soukra,
3038, Sfax, Tunisia. E-mail : Ali.Baklouti@Qusf.tn

Aline Bonami.
Global versions of Stein’s Theorem on the mazximal operator.

Abstract. A classical theorem of E. Stein states that, for a nonnegative integrable function
f supported in a ball B, the maximal function M f is in L*(B) if and only if fIn, (|f]) is
integrable on B. This is a local statement. What would be a global statement on R"? We
prove that an integrable function f that satisfies the two conditions

(i)
- f(z)dr =0,



(i)
/n | ()] (g ([f (2)]) + Iny (J2])) do < oo.

is in the Hardy space H'(R"). Moreover, the conditions are necessary for functions that
may be written as ¢ — Kxp with ¢ non negative. This second condition is reminiscent of
the space H'°8 that has been introduced in relation with the product of functions f x g
(in the distributions sense) such that f belongs to H'(R™) and g belongs to BMO(R").
Namely, f is in H'® if g = M f satisfies

()]
/Rn I (Jg(@)]) + Iy (ja) = >

One has same kind of conditions (i), (ii) for g belonging to H'°¢ but with In replaced by
Inln.

The same kind of theorems may be developed in the context of holomorphic functions
in the upper half space and the Bergman projection.

This is joint work with S. Grellier and B. Sehba.
Contact adress. Université d’Orléans. E-mail: aline.bonami@gmail.com
Frej Chouchene.

A contribution in harmonic analysis to the study of a family of differential-reflection oper-
ators.

Abstract. We introduce a family of differential-reflection operators acting on smooth func-
tions defined on R. As special cases, we recover Dunkl, Jacobi-Dunkl and Jacobi-Cherednik
operators. We obtain suitable growth estimates for the eigenfunction of such an opera-
tor. Thus we define and study intertwining operators and a generalized Fourier transform.
Then, for the last transform, we develop an Lp-harmonic analysis, we prove an Lp-Schwartz
space isomorphism theorem and we establish various versions of uncertainty principles.

Contact adress. Preparatory Institute for Engineering Studies in Monastir, University of
Monastir. E-mail: frejch@gmail.com

Ewa Damek.

Stochastic difference equation with diagonal matrices.
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Abstract. Let A = diag(Ay, ..., Ag) be a random diagonal matrix and X, B random vectors
in RY We assume that A and X are independent and

(3) X "L AX + B.

We do not assume that X and B are independent. Under appropriate (Goldie-Kesten type)
conditions we prove that X is reqularly varying in a nonstandard way. Namely, suppose
that for every j, there is a; such that

E|AJ Y = 1

We define
S X = (VX VX))

Then the sequence of measures
(4) A(W) =tP (6,1 X € W), W CRY

tends in a weak sense to a random measure A and A(R?\ B,(0)) < oo for every ball B,.(0).
Analytic aspects of arguments will be underlined to stress interplay between analysis and
probability.

We also provide conditions for A # 0. In particular, for coordinates Xj, j = 1,...,d of
X, (4) means
tlim P(£X; > t)t% = cy.
—00

The most common example of (3) comes form the stochastic recurrence equation
(5) Xn=ApXp-1+By, neN,

where (A,,,B,,) is an i.i.d. sequence, A, are d X d matrices, B, are vectors and X is
an initial distribution independent of the sequence (A,,B,). Under mild contractivity
hypotheses the sequence X,, converges in law to a random vector X that is the unique
solution to the equation (3). In this case X is independent of (A, B).

However, there are natural examples related to random Gaussian field when X and B
in (3) may be dependent. Moreover, it turns out that only independence of A and X is
really essential in the proof of regular variation.

Contact adress. University of Wroclaw, E-mail : ewa.damek@math.uni.wroc.pl
Lazhar Dhaouadi.
Harmonic analysis associated to the canonical Fourier Bessel transform.

Abstract. During the last few years a gigantic investigations and efforts have been pro-
vided by several authors to study linear canonical transform (LCT) [2, 3] by consideration
of its broad field of applications, especially that it encompasses several integral transforma-
tions. In particular cases we can note: the Fourier transform, Hankel transform, Laplace
transform, Fresnel transform, Fractional Fourier transform.
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Linear canonical transform (LCT) represents a class of integral transforms indexed by a
matrix parameter m € SL(2,R) [4]. The (LCT) play an important role in many fields of
optics, radar system analysis, GRIN medium system analysis, filter design, phase retrieval,
pattern recognition and many others [5].

The purpose of the present presentation is to review the harmonic analysis associated to
the following Bessel type operator

P 2v+1 d \ d 2, d a b
A7 —@%—( . —225$> pre (—:U —1—22(1/4—1)3), m = ( . d) € SL(2,R)
which is closely related to the canonical Fourier Bessel transform (CFBT) F* given by
1, 8J:

Cy

Flf(x) = ?55;17

+o0
| ErGa sy,
0

where

K (w,y) = edE08 5, (2.
and j, is the the normalized Bessel function.
We derive Riemann-Lebesgue lemma, inversion formula, operational formula, Paley-Wiener
theorem, Plancherel theorem and Babenko type inequality. Also we present some uncer-
tainty principles: Heisenberg inequality and Hardy theorem. Nash-type inequality and
the logarithmic uncertainty principle in terms of entropy. Also the Miyachi uncertainty
principle.

REFERENCES

[1] L. Dhaouadi, J. Sahbani and A. Fitouhi, Harmonic analysis associated to the canonical Fourier Bessel
transform. Integral Transforms and Special Functions. 32(2021), no. 4, 290-315.

[2] Moshinsky M, Quesne C. Linear canonical transformations and their unitary representations. J. Math-
ematical Phys. 1971;12:1772-1780.

[3] Wolf KB. Canonical transform. I, Complex linear transforms. J. Mathematical Phys. 1974;15:1295-
1301.

[4] Bultheel A, Marlinez-Sulbaran H. Recent development in the theory of the fractional Fourier and
linear canonical transforms. Bull. Belg. Math. Soc. Simon Stevin. 2006;13(5):971-1005.

[5] PeiS, Ding J. Eigenfunctions of linear canonical transform. IEEE Trans. Signal Process. 2002;50:11-26.

[6] Ghazouani S, Bouzeffour F. Heisenberg uncertainty principle for a fractional power of the Dunkl
transform on the real line. J. Comput. Appl. Math. 2016;294:151-176.

[7] Folland G, Sitaram A. The uncertainty principle. A mathematical survey, J Fourier Anal Appl.
1997;3:207-238.

[8] J. Sahbani, Quantitative Uncertainty Principles for the Canonical FourierBessel Transform, Acta
Mathematica Sinica. 38(02), 331-346.

Keywords: Fourier Bessel transform, linear canonical transform, uncertainty principle.

Contact adress. Institut Préparatoire aux Etudes d’Ingénieur de Bizerte, 7021 Jarzouna,
Tunisia. E-mail: lazhardhaouadi@yahoo.fr



Jacek Dziubanski.
Remarks on generalized translations of radial and non-radial kernels.

Abstract. On RY equipped with a normalized root system R and a multiplicity function
k > 0 we study the generalized (Dunkl) translations

ral-¥) =" [ | BGERE(i€,y)Fo(€) due).

where E(x,y) is the Dunkl kernel, dw(x) = [,z |(x,a)[*® dx is the associated mea-
sure, and Fg(£) = ¢! [pv 9(x)E(—i€, x) dw(x) is the Dunkl transform. Let G denote the
reflection group generated by o,(x) = x — (x, ), o € R.

If ¢ is radial (continuous) function with a rapid decay at infinity, then the Rosler’s
formula for translations of radial functions combined with estimates on the Dunkl heat
kernel h,(x,y) imply

mxg(=y)| < Cw(B(x,1+d(x,y) " (1+[Ix —y[)7*(1 +d(x,y) ™",

where d(x,y) = min,c¢ ||x — o(y)]| is the distance of the orbit of x to the orbit of y with
respect to the actions of the reflection group G and B(x,7) denotes the Euclidean ball
centered at x and radius r. It turns out that the estimate can be improved by products
of other factors of the form (1 + ||x — o(y)]||) 72, whose occurrences depend on positions of
the Weyl chambers of y and x.

During the talk we shall study the generalized translations of non-radial functions. We
prove, assuming some regularity on (non-radial) g, that similarly to the radial situation, the
function 7,g(—y) have a decay at infinity with respect to the Euclidean distance ||x — y]|.

Further we shall discuss how the presence of the Euclidean decay factor (1+ ||x —y]||)¢,
e > 0, in the bounds for 7,,¢g(—y) can help in handling some harmonic analysis problems,
including characterizations of Hardy spaces and study of singular integrals.

The results are joint works (listed below) with Agnieszka Hejna (University of Wroctaw
and Rutgers University).

REFERENCES

[1] J. Dziubaniski and A. Hejna, Remark on atomic decompositions for the Hardy space H' in the rational
Dunkl setting, Studia Math. 251 (2020), no. 1, 89-110.

[2] J. Dziubanski and A. Hejna, Singular integrals in the rational Dunkl setting, Rev. Mat. Complut. 35
(2022), no. 3, 711737.

[3] J. Dziubarski and A. Hejna, Upper and lower bounds for the Dunkl heat kernel, Calculus of Variations
and Partial Differential Equations, to appear.

[4] J. Dziubariski and A. Hejna, Remarks on the Dunkl translations of non-radial kernels, preprint.

Contact adress. University of Wroctaw, Poland. E-mail : jacek.dziubanski@math.uni.wroc.pl
Zeineb Ghardallou.

FExistence and some properties of solutions to a sublinear elliptic problems.
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Abstract. We study existence of nonnegative continuous solutions to the equation
(6) Lu(z) — ¢z, u(z)) =0, in Q

where 0 C R? is a Greenian domain (bounded or unbounded) (d > 3), L represents a
second order elliptic operator with smooth coeffcients satisfying L1 = 0, ¢ belongs locally
to the Kato class with respect to the first variable and it grows sublinearly with respect
to the second variable. A Harnack-type inequality for positive continuous solutions is also
proved.

Contact adress. Universite de Tunis El Manar. E-mail: zeineb.ghardallou@gmail.com
Samir Kabbaj.
On frames generated by bilinear mappings.

Abstract. In this work, we define a new generalization of frames on Hilbert spaces. Indeed
and by defining a bilinear mapingp b from HXB to Z where H and Z are Hilbert spaces
and B a Banach space, we manage to define a duality product between Z and B that we
have studied. Then, as applications we define the concept of K-b-frame that we studied
and we gave examples.

References
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[11] S.Kabbaj, M.Rossa, étoile-Operator Frame for A(H), Asian-Eur. J. Math. 13 (2020).
[12] X.Xiao, Y.Zhu, and L.Gavruta, some properties of -frames in Hilbert spaces, Results
Math. 63 1243-1255. (2013)
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Contact adress. Université Ibn Tofal. Faculté des Sciences. Département de Math. Kénitra.
Maroc. E-mail: samkabbaj@yahoo.fr

Abderrazek Karoui.

Orthogonal systems, positive-definite random matrices and a regression problem.

Abstract. In this talk, we first give a review of some asymptotic as well as non-asymptotic
behaviors and estimates of the spectrum of the truncated Fourier transform operator. Some
extensions of these estimates are also given in the framework of the weighted truncated
Fourier transform as well as the truncated Hankel transform. Note that these different
integral operators have the common important property that they commute with some
Sturm-Liouville (SL) differential operators. These last differential operators are perturba-
tions of some known SL operators associated with classical orthogonal systems, such as
the Legendre and the Gegenbauer polynomials systems. Then, we use some concentration
inequalities from mathematical statistics and show that the spectrum of a random Gram
matrix with positive-definite kernel is well approximated by the spectrum of the associated
integral operator. A special interest is devoted to the Sinc kernel case, which is related to
the truncated Fourier transform operator. ALso, by using some concentration inequalities
from the theory of positive definite random matrices, we give an estimate for the extreme
eigenvalues of random projection matrices associated with d—variate Jacobi polynomials.
Finally, we show how to use the spectral properties of the previous positive-definite ran-
dom matrices to solve a multidimensional non-parametric regression problem. That is the
approximation of an unknown function from the knowledge of its noised values at some
random n inputs X; € RY,

Contact adress. University of Carthage, Faculty of Sciences of Bizerte.
E-mail: abkaroui@gmail.com

Sami Mustapha.
Théorie du potentiel en combinatoire.

Abstract. “...Mais la méthode la plus générale et la plus directe, pour résoudre les questions
de probabilité, consiste a les faire dépendre d’équations aux différences. . . ”

Le but de cet exposé est d’illustrer cette citation de Laplace (Essai philosophique sur les
probabilités) en développant certains aspects de la théorie du potentiel discrete attachée a
une marche aléatoire dans Z%; les équations aux différences jouant dans ce cadre le mme
role joué par les EDP dans dans la théorie du potentiel classique. Bien que la présentation
se limitera essentiellement aux marches simples dans des quadrants, certaines extensions
aux marches dans des domaines discrets Lipschitziens et aux marches inhomogenes seront
abordées. L’accent sera mis sur le role que peuvent jouer les outils de la théorie du potentiel
discrete (fonctions harmoniques et fonctions caloriques discretes, principe du maximum,
inégalités de Harnack, inégalités de Harnack au bord - Cf. mini-cours N. Ben Salem, S.
Mustapha & M. Sifi, HAPI2014, Hammamet ) dans I’établissement d’estimations optimales
pour le nombre de chemins confinés a une région ainsi que le nombre d’excursions.
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Contact adress. Université Paris VI. E-mail: smustapha@imj-prg.fr
Selma Negzaoui.
A new product formula involving Bessel functions.

Abstract. Since their discovery in 1732 by the mathematician Daniel Bernoulli, the Bessel
functions developed by the astronomer Friedrich Wilhelm Bessel, have continued to serve
as the basis for the description of several scientific phenomena. It is in this context that
the mathematics relating to these functions continued to develop. In this talk I will present
the results obtained recently in a jointly work with M.A Boubatra and M. Sifi when we
considered the normalized Bessel function and we found an integral representation of the
product of two mixed Bessel functions with index of step an integer. It has explicit kernel
invoking Gegenbauer polynomials. This allows to establish a product formula for the
generalized Hankel function which is the kernel of a generalized Fourier transform arising
from the Dunkl theory. As application, we define and study a generalized translation
operator and a generalized convolution structure.

Contact adress. Monastir University and Universite de Tunis El Manar.
E-mail: selma.negzaoui@fst.utm.tn

Marc Peigné.
Probabilité de survie d’un processus de Galton- Watson multi-type en environnement aléatoire.

Résumé. Nous considérons une processus de Galton-Watson multi-type en environnement
aléatoire i.i.d. et étudions la vitesse de convergence vers 0 de la probabilité de survie, dans
les cas critique et sous-critique faible. Cette étude repose sur des résultats récents concer-
nant les fluctuations de produits de matrices aléatoires. Nous présenterons le contexte de
ce sujet, dans un premier temps en environnement fixe, et rappellerons les résultats connus
pour les produits de matrices aléatoires positives et les fluctuations de leur norme. Nous
énoncerons des résultats récents, obtenus en collaboration avec E. Le Page & T.D.C. Pham
et essayerons d’expliquer la stratégie de la démonstration.

Contact adress. Universié de Tours. E-mail: Marc.Peigne@lmpt.univ-tours.fr
Fethi Soltani.

Reproducing kernel Hilbert spaces (RKHS) for the higher-order Bessel operator.
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Abstract. In 1961, Bargmann introduced the classical Fock space F/(C) and in 1984, Cholewin-
sky introduced the generalized Fock space F5,(C). These two spaces are the aim of many
works, and have many applications in mathematics, in physics and in quantum mechanics.
In this work, we introduce and study the reproducing kernel Hilbert space F;.,(C) asso-
ciated to the Bessel operator B, , of r-order (r > 3). The space F,,(C) is a reproducing
kernel Hilbert space (RKHS). This is the reason for defining the orthogonal projection
operator, the Toeplitz operators and the Hankel operators associated to this space. And,
we establish Heisenberg-type uncertainty principle for this space. Furthermore, we give an
application of the theory of extremal functions and reproducing kernel of Hilbert space, to
establish the extremal function associated to a bounded linear operator 1" : F, ,(C) — H,
where H be a Hilbert space. Finally, we come up with some results regarding the extremal
functions, when 7T is a difference operator and an integral operator, respectively. Finally,
we remark that it is now natural to raise the problem of studying the Bessel-type Segal-
Bargmann transform associated to the space F, ,(C). This problem is difficult and will be
an open topic. This topic requires more details for the harmonic analysis associated to the
operator B, ,. We have the idea to continue this research in a future paper.

Keywords: Higher-order Bessel operator; reproducing kernel Hilbert space; Heisenberg-
type uncertainty principle; Toeplitz operators; Hankel operators; Tikhonov regularization
problem; extremal function.

2020 Mathematics Subject Classification: 30H20, 32A15, 46C05.

Contact adress. Université de Carthage. E-mail: fethisoltanil0@yahoo.com
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13 |Ben Soula Yesmine yassousoula@gmail.com
14  |Biroud Kheireddine kh_biroud@yahoo.fr
15 |BonamiAline aline.bonami@gmail.com
16 |Bouali Mohamed aissabouali33@gmail.com
17 |Bougerra Issam Eddine |bouguerraissam@hotmail.fr
18 |Boulsane Mourad boulsane.mourad@hotmail.fr
19 |Boussen Asma asma.boussen@gmail.com
20 |Chatbri Foued Chatbrifouad@gmail.com
21 |Chbeb Rahma rahmachbeb@yahoo.fr
22 |Chouaya Oumaima chouayaoumaima04@gmail.com
23 |CHOUCHENE Frej frejch@gmail.com
24 | DALAH MOHAMED mdalah.ufmc@gmail.com
25 |Damek Ewa ewa.damek@math.uni.wroc.pl
26 |Dhaouadi Lazhar lazhardhaouadi@yahoo.fr
27 |Djobbi Wafa wafadjobbil00@gmail.com
28 |Dziubanski Jacek jacek.dziubanski@math.uni.wroc.pl
29 |Essifi Rim essifi.rim@gmail.com
30 |Fourati Faiza fayza.fourati@ipeit.rnu.tn
31 |Ghandouri Amal amal.ghandouri@fst.utm.tn
32 |Ghardallou Zeineb zeineb.ghardallou@gmail.com
33 |Ghazouani Sami Sami.Ghazouani@ipeib.rnu.tn
34 |Guettiti Takoua guettiti.takwa@hotmail.com
35 |Haddad meniar Meniar.haddad@fst.rnu.tn
36 |HAMAIZIA Tayeb h2tayeb@gmail.com
37 |Hamem Soumeya soumeya_hamem@yahoo.fr
38 |Hamzaoui Takoua takwa.hamzaoui@fsb.ucar.tn
39 |Hediene Jallouli hediennejallouli@gmail.com
40 |IDIOU GHANIA ghaniaidiou@gmail.com
41  |Jabberi Sihem omrayen.salhi@gmail.com
42  |Jelassi Mourad mjelassi2000@yahoo.fr
43 |Kabbaj Samir samkabbaj@yahoo.fr
44  |Kamech Olfa Feriel olfa.kamech@ipeiem.utm.tn
45 |KAMOUN Lotfi kamoun.lotfi1956 @gmail.com
46 |Karoui Abderrazek abkaroui@gmail.com
47  Khelifi Chahiba khelifi_chahiba@yahoo.com
48  Khériji Lotfi lotfi.kheriji@ipeiem.utm.tn
49 |Lachiheb Mehdi mehdi.lachiheb@epeiem.utm.tn
50 |Laffi Raoudha rawdhalaffi@gmail.com




51 |Lakhdari Abderrahmane |lakhdari.abderrahmane@fst.utm.tn
52 |Lihiou Houssem houssemlihiou@gmail.com

53 |Maalaoui Manel maalaouimanel93@gmail.com
54  |Maktouf Ibrahim ibrahim1lmaktouf@gmail.com

55 |Mannai Mehrez mannai33@yahoo.fr

56 |Manoubi Mejri manoubi.mejri@issatgb.rnu.tn
57 |Marzouki Thouraya thourayamarzoukil8@gmail.com
58 |Mastouri Marwa Marwamastouri93@gmail.com
59 |MEGROUS AMAR megrous.amar@yahoo.com

60 |Metoui Imen imen.metoui@fst.utm.tn

61 |Mustapha Sami smustapha@imj-prg.fr

62 |Nefzi Walid walid.nefzi@fst.utm.tn

63 |Negzaoui Selma selma_negzaoui@yahoo.fr

64  |Nenni Meriem Meriem Nenni

65 |Omrani Khaled khaled.omrani@issatso.rnu.tn
66 |Ouled Azaiez Najib najib.ouledazaiez@fss.rnu.tn

67 |Rahmouni Atef atef.rahmouni@fsb.rnu.tn

68 |Saadi Hanen hanen.saadi@etudiant-fst.utm.tn
69 |SAHBANI JIHED sahbanijihed0@gmail.com

70 |Saidani Islem saidani.isleml@gmail.com

71 |SASSI Feriel feriel.sassi3aout@gmail.com

72 |Sayeb Wahid wahid.sayeb@yahoo.fr

73 |Soltani Fethi fethisoltanil0O@yahoo.com

74 |Souabni Ahmed souabniahmed@yahoo.fr

75 |Tahri Kamel tahri_kamel@yahoo.fr

76 |Yousfi Nesrin yousfinesrina@gmail.com

77 |Zermani samia Samia. zermani@ipeiem.utm.tn
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