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Objectif

Le congrès MOMA’2009 a pour objectif l’élargissement et le renforcement de l’espace
de dialogue, de réflexion et d’échange entre chercheurs marocains et leurs collègues étrangers.
La rencontre couvrira un large domaine d’étude en Analyse Numérique, en Optimisation, en
Approximation, et en Ingénierie et disciplines associées, allant des développements théoriques à
la modélisation de problèmes et aux applications industrielles.
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Aim

The scope of this meeting covers a range of major topics in Numerical Analysis, Op-
timization, also in Approximation and Engineering and related disciplines, ranging from theo-
retical developments to industrial applications and modeling of problems. It is intended that
MOMA’2009 will provide a forum for Moroccan and their foreigner colleagues, to discuss and
exchange ideas, methods and results in contemporary topics in mathematics and engineering.
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Préface

La deuxième édition du congrès MOMA’09 qui se tient à l’École Hassania des Travaux
Publics-Casablanca, du 19 au 21 Novembre 2009 , connâıtra la participation d’imminents chercheurs
et scientifiques de divers horizons dont l’Europe (France, Belgique, Allemagne, Portugal, Italie,
Pologne, Norvège, Ukraine), le Canada , les pays du Moyen Orient (Arabie saoudite, Iran, Liban,
Emirats arabes unies, Irak) , les pays subsahariens ( Sénégal, Côte d’ivoire) et les pays du grand
Maghreb.

La participation des chercheurs de différents laboratoires nationaux et internationaux et
la qualité scientifique des communications qui seront présentées témoignent de l’intérêt de ces
rencontres: 10 conférences plénières, 2 sessions invités, 80 communications orales, des sessions
posters. Ce congrès permettra aux jeunes doctorants, la possibilité de présenter leurs travaux
récents et de nouer des contacts avec des milieux de la recherche universitaire et industrielle en
vue de collaborer sur des problématiques d’intérêt commun.

Ces rencontres permettront aux chercheurs, aux industriels, aux spécialistes et aux util-
isateurs des méthodes numériques de suivre les derniers développements qu’ont connus les
différentes méthodes en Approximation et Optimisation, notamment l’utilisation des Modèles
Mathématiques.

Il s’agira de fructifier les échanges entre les laboratoires marocains, et leurs homologues
étrangers, afin de créer une dynamique locale et régionale de recherche en mesure d’enrichir et
valoriser les équipes existantes.

Ces rencontres s’inscrivent dans une démarche globale de la promotion de la recherche sci-
entifique au Maroc, et d’y fédérer les efforts des chercheurs locaux afin de constituer des ples de
compétence et y attirer la tenue de congrès internationaux.

Le congrès s’est voulu fédérateur en veillant à l’implication des instances nationales, et in-
ternationales partenaires : Le Ministère de l’Enseignement Supérieur et de la Recherche Scien-
tifique, le Secrétariat d’État chargé de l’Eau et de l’Environnement, l’École Hassania des Travaux
Publics, la Faculté des Sciences de Rabat, l’École Mohammadia d’Ingénieurs, l’Université du
Littoral Côte d’Opale, Calais, l’Université Paul Sabatier de Toulouse, l’Institut National des
Sciences Appliquées de Rouen.

Le congrès a aussi bénéficié du soutien moral et financier du Centre National de la Recherche
Scientifique et Technique (CNRST), de la Société de Mathématiques Appliquées et Industrielles
(SMAI), du Centre International de Mathématiques Pures et Appliquées (CIMPA) et de la
Société Marocaine de Mathématiques Appliquées (SM2A).

Nous tenons à remercier spécialement nos sponsors : le Régime Collectif d’Allocation de
Retraite (RCAR), l’Office National de l’Eau Potable (ONEP), les Autoroutes du Maroc (ADM),
le Laboratoire Public d’Essais et d’Etudes (LPEE) pour leur soutien matériel.
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3. Naceur Achtaich & Aziz Laâribi, Injections de Sobolev sur des pavés de IRn . . . . . 12

4. Agnieszka B. Malinowska, Transversality Conditions for Infinite Horizon Variational
Problems on Time Scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

5. S. Agoujil & H. Bentbib, A Hamiltonian Jordan Canonical Form . . . . . . . . . . . . . . . . . 13

6. M. Ait Oussous, Y. Ait Khouya & N. Alaa, Method of active contours: Applications
to the limitation of the propagation of shantytowns in the areas of Marrakech . . . . . . . . 14

7. N. Alaa, A. Lefraich & A. Tounsi, Numerical analysis of a system modeling ion
migration through biological membranes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15



8. W. El Alem, A. El Hami & R. Ellaia, A global method for structural optimization 16

9. Ameur Houari, Bouzit Mohamed & Helmaoui Mustapha, Investigation numérique
de la structure des écoulements générés
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haubané Comparaison entre les études statique et dynamique non linéaires . . . . . . . . . . . 58
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via le lagrangien augmenté . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

55. K. Jbilou, An ADI-Block iterative method for large Lyapunov and algebraic Riccati matrix
equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

56. Ait kaddour, N. El Alami & E.H. EL Mazoudi, Stabilization of a fish population
system using coupled multiple model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

57. Khaldi Rabah, Asymptotics of orthogonal polynomials with a generalized Szego condi-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

58. M. Khatami, Monotoring of the effects of terrestrial atmosphere transparency statical
study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

59. El Khomssi Mohammed, Saoud Sahar & Fikri Majda, Etude de l’Energie Critique
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(Application à l’étude de la couche émissive atmosphérique) . . . . . . . . . . . . . . . . . . . . . . . . . . 64

61. Jalal Laassiri, Said Elhajji & Rachid Saadane, Modeling Nonlinear Systems with
Neural Networks and Genetic Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

62. Lassoued, M.Ouchrnane, k.Ouchrnane and Guenfoud, Modeling of the orthotropic
bridge’s impact response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

63. Laouabdia Hocine & Salmi Abdelouahab, Problème extérieur tridimensionnel de
Dirichlet pour l’équation de Helmholtz sur une frontière ouverte bornée . . . . . . . . . . . . . . .67

64. Mario Lefebvre, Optimizing the time spent by diffusion processes in intervals . . . . . .68

65. Mounir El Maghri & Mohamed Laghdir, ε-Sous-différentiel de fonctions convexes
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Fort confinement et moyennes en temps pour
l’équation de Schrödinger non linéaire

N. Ben Abdallah

Université Paul Sabatier, Institut de Mathématiques - MIP, Toulouse

Résumé

Dans cet exposé nous traiterons une limite singulière de l’équation de Schrödinger non linéaire
avec un potentiel fortement confinant dans une direction. L’équation limite est un système infini
d’équations de Schrödinger non linéaires dans les directions restantes. L’existence et l’unicité
du problème limite ainsi que la convergence de la solution du problème initial est faite grâ ce à
la théorie des fonctions presque périodiques à valeur dans un espace de Banach. Il s’agit d’un
travail en commun avec François Castella et Florian Méhats (Rennes) relevant de la modélisation
des condensats de Bose-Einstein.

Interpolation with radial basis functions and parameters

M. Buhmann

Justis-Liebig University of Giessen, Arndtstr. 2, 35392 Giessen, Germany
email: martin.buhmann@math.uni-giessen.de

Abstract

When using interpolation methods in many dimensions and with scattered data, the method
of radial basis functions is highly useful and very popular. In principle, this method works
in arbitrary dimensions, and especially useful radial basis functions are multiquadrics, inverse
multiquadrics, Gaussians and Poisson kernels for example. Those radial basis functions contain
free parameters (other than the interpolation coefficients) which have to be chosen suitably. We
discuss some choices and consequences and some limiting cases.

References

[1] M. Buhmann, Radial Basis Functions, Cambridge University Press, Cambridge, 2008.

[2] M. Buhmann & S. Dinew, Limits of radial basis function interpolants, Communications in Pure
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Le problème des préférences révélées
et lintégration des multiapplications pseudomonotones

Jean-Pierre Crouzeix

LIMOS, Université Blaise Pascal, Clermont-Ferrand

Résumé

Nous nous plaçons dans la situation d’un consommateur qui détermine sa consommation x

en fonction de son budget b > 0, du prix des produits et de la satisfaction qu’il en éprouve
mesurée par la quantité u(x). Le problème du consommateur s’écrit

max[u(x) : x ≥ 0, < p, x >≤ b],

où p est le vecteur des prix unitaires des biens. On désigne par X(p, b) l’ensemble des solutions
optimales du problème. La multiapplication X, appelée demande, possède des propriétés con-
nues par les économistes sous le nom d’axiomes des préférences révélées et par les mathématiciens
de pseudomonotonie cyclique. Le problème des préférences révélées consiste à reconstruire une
fonction u à partir de la demande.

Ce problème est à rattacher au problème de la reconstruction d’une fonction convexe à partir
d’une multiapplication maximale cycliquement monotone. La fonction f est alors unique à une
constante additive près. Dans notre cas il s’agit de reconstruire une fonction pseudomonotone à
partir d’une multiapplication cycliquement pseudomonotone. Une propriété de maximalité est
nécessaire. Les fonctions sont définies à une scalairisation près.

Nous présentons les derniers résultats obtenus sur ces problèmes.

Références

[1] Crouzeix J.-P., Rapcsák T., Integrability of pseudomonotone differentiable maps and the revealed
preference problem, J. Convex Anal. 12, no 2, 431 1 446 (2005).

[2] Crouzeix J.-P., Eberhard A., Ralph A., A geometrical insight on pseudoconvexity and pseu-
domonotonicity, to appear in Mathematical Programming B.

[3] Crouzeix J.-P., Eberhard A., Schreider S., Stojkov L., A simple and constructive proof of
an Afriats result on revealed preferences, working paper.

[4] Crouzeix J.-P., Keraghel A., Rahmani N., Integration of a pseudomonotone map, working
paper.

[5] Eberhard A., Crouzeix J.-P., Existence of Closed Graph, Maximal, Cyclic Pseudo-Monotone
Relations and Revealed Preference Theory, J. Ind. Manag. Optim. 3, 233–255 (2007).
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Optimisation Fiabiliste des Matériaux et des Structures

Abdelkhalak El Hami

LMR, INSA de Rouen

Résumé

Après une brève présentation des enjeux du développement durable du 21éme siècle, une
démarche regroupant les mots clefs : Optimisation, Matériaux, Structures, Énergie et Fiabilité
sera présentée.

L’optimisation des matériaux et des structures n’est pas une préoccupation récente, en effet,
en parcourant les archives, diverses études d’optimisation pourront tre trouvées. En se limitant à
l’époque moderne de l’optimisation, on constate qu’en 1960 Schmit a introduit l’idée de coupler
l’analyse structurale par éléments finis et la programmation mathématique non linéaire pour
chercher les différentes conceptions optimales automatisées. Ce choix se base systématiquement
sur le cot et l’amélioration de la qualité du produit. La recherche de la structure optimale
emploie des paramètres pour décrire les charges et les forces appliquées à la structure comme
s’ils étaient des quantités déterministes. La définition des variables de conception est souvent
la partie la plus difficile de l’opération pour lesquelles les règles de choix ne sont pas toujours
disponibles.

Dans ce cas là, les objectifs du concepteur pour avoir une structure optimale, étaient d’élaborés
sans tenir compte de l’effet de certaines incertitudes portant par exemple sur les caractéristiques
mécaniques des matériaux, la géométrie et le chargement. La structure optimale résultante peut
donc représenter un niveau inadéquat de fiabilité. L’intégration de l’analyse de fiabilité dans
les problèmes d’optimisation constitue une discipline introduisant des critères de fiabilité dans
la recherche de la configuration optimale des structures, c’est le domaine de l’optimisation fia-
biliste. Elle a pour objectif de concevoir des structures dans le but d’établir un bon compromis
entre le coût et l’assurance de la fiabilité.

Dans tous les domaines de la mécanique des structures, l’impact de la bonne conception
d’une pièce est très important sur sa résistance, sa durée de vie et son utilisation en service.
Ce défi est quotidien dans les secteurs de pointe tels que la recherche spatiale, l’aéronautique,
l’automobile, la construction navale, la mécanique de précision et les ouvrages d’art en génie
civil. Pour illustrer les techniques d’optimisation des matériaux et des structures, on peut scinder
arbitrairement l’optimisation en trois grandes familles.

1. L’optimisation d’échelle (Sizing Optimization) permet l’amélioration d’un modèle struc-
tural en respectant les ressources disponibles (appelées contraintes ou limitations).

2. L’optimisation de forme (Shape Optimization) admet des changements de forme compat-
ibles avec une topologie fixée au préalable.

3. L’optimisation de topologie (Topology Optimization) permet de modifier plus fondamen-
talement la nature de la structure.

Au cours de cet exposé, je vous présenterai les derniers développements couplant un domaine
multidisciplinaire : l’Optimisation fiabiliste des Matériaux, et des Structures afin de minimiser
la consommation d’énergie.
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The ε-strategy in variational analysis

Jean-Babtiste Hiriart-Urruty

Institut de Mathématiques, Université Paul Sabatier de Toulouse

Abstract.

In mathematics, it happens one cannot tackle a problem directly, for several reasons: because
the original problem has no solution, because the definition of the solution itself is ambiguous,
because the posed problem may have several solutions while the underlying physical or mechan-
ical problem clearly indicates only one, etc. Therefore, an often used strategy is to circumvent
the intrinsic difficulty of the problem by perturbing it by ε > 0. The perturbed problem often
turns out to be easier to solve or just more meanginful than the original one. Then, since ε is
small, as always in mathematics, it remains to see what happens when ε → 0 or how to filter
the ε-mathematical objects associated with the ε-perturbed problems. In doing so, one expects
to get something of interest for the original problem, which typically corresponds to ε = 0.

In this work, we concentrate our interest on variational (or optimization) problems which
do not have solutions necessarily, but which do have (exact) approximate solutions (or solutions
within ε > 0). The question we address is: what to do with such ε-solutions ? We shall see how
to recover all the minimizers of the relaxed version of an abstract variational problem in terms
of ε-minimizers of the original variational problem (especially when this original solution has no
solution). Applications to two approximation problems in a Hilbert space setting will be shown.
This results from joint efforts with M. Lopez (Universidad de Alicante, Spain) and M. Volle

(Université d’Avignon, France). A paper will be available if some participants are interested in
the detailed presentation.

Crise financière :
Crise de Management et d’Ignorance

D. Jacquet

École Nationale des Ponts et Chaussées, Paris, France

Résumé

La crise financière peut nous amener à réfléchir sur les écueils de la modélisation et les travers
académiques et managériaux qui conduisent à une mauvaise utilisation des modèles.

On évoquera deux concepts et modèles, le MEDAF avec le calcul illusoire du modèle β et les
options réelles dont la crédibilité a fondu lorsque le monde académique a cherché transformer la
réalité en équations. La crise financière qui nous affecte tous apparâıt, alors, comme une crise
de management et d’ignorance.

Un développement sur la gouvernance et l’éducation, notamment en école d’ingénieurs, pour-
rait conclure le propos.
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Incertitudes en Optimisation

E. Souza de Cursi

LMR/INSA-Rouen

Résumé

L’étude de l’impact des incertitudes sur les solutions de problèmes d’optimisation fait actuelle-
ment l’objet d’études dans de nombreux domaines scientifiques. La relevance scientifique et
économique de ces recherches est liée au développement de méthodes d’analyse de l’effet des
dispersions, tolérances, imprécisions, erreurs et incertitudes dans la conception et l’étude de
systemès.

La conception fait face à des impératifs contradictoires auxquels elle répond par des com-
promis entre les valeurs possibles (i.e., l’ensemble admissible), le coût (i.e., la fonction objectif
et les éléments susceptibles d’être modifiés (i.e., les variables de conception).

Il est fréquent que les solutions optimales soient sensibles à des variations des paramétres ou
des conditions aux limites. La réduction du risque est souvent obtenue à l’aide de coefficients
de sécurité qui entrâınent des augmentations significatives des coûts. De plus, le concepteur
utilise des modèles contenant des paramètres d’origine expérimentale ou ayant une dispersion
de fabrication. La situation est encore plus complexe lorsqu’on considère le vieillissement et la
fatigue.

L’impact des incertitudes en optimisation est souvent caracterisé à l’aide d’une analyse de la
dispersion des valeurs optimales, alors que l’analyse de la dispersion des solutions est beaucoup
moins fréquente et jugée difficile. Cet exposé se propose d’explorer cette dernière.

Nous considérons ici le problème fondamental de la conception : celui de déterminer x∗ =
ArgMinSF où S ⊂ V = IRn est l’ensemble admissible et F est la fonction objectif. Ce problème
contient deux difficultés : la non convexité de F et la présence d’incertitudes. La première
difficulté est traitée à l’aide d’algorithmes d’optimisation globale - souvent sensibles aux jeux de
paramètres utilisés. La seconde est traitée à l’aide de deux approches qui seront examinées dans
la conférence :

• Le point de vue fiabiliste, lorsqu’il est possible de définir un critère numérique de défaillance
e(x). Dans ce cas, il est possible d’associer à ce critère un indice de fiabilité β(x) et
d’imposer comme restriction une valeur minimale βmin. On cherche alors

x∗ = ArgMinCF ; C = {x : β(x) > βmin}

• Le point de vue de la caractérisation des dispersions, lorsqu’on cherche à mettre en relation
les fluctuations des paramétres et celles des résultats. On peut, par exemple, chercher la
dispersion des résultats en fonction de celle des paramètres (point de vue probabiliste) ou
determiner la pertinence du résultat (point de vue flou ou fuzzy)
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Quelques résultats récents dans la théorie des bornes d’erreurs

Michel Thera

Université de Limoges, France

Résumé

Au cours de cet exposé nous ferons d’abord une courte introduction à la théorie des bornes
d’erreurs. Nous appliquerons ensuite les outils de l’analyse variationnelle pour considérer la
stabilité des bornes d’erreurs pour les systèmes semi-infinis à contraintes convexes. L’exposé
résumera des travaux communs avec Huynh Van Ngai et Alex Kruger.

The Variational Calculus on Time Scales: a survey

Delfim F.M. Torres

University of Aveiro, Portugal

Abstract

The theory of time scales is a relatively new area of Mathematics with applications in popu-
lation biology, quantum calculus, intelligent robotic control, adaptive sampling, economics, and
optimization, among others. It was initiated by Stefan Hilger in the nineties of the XX century
as a tool to unify and generalize differential and difference equations. The new calculus on time
scales is now subject of strong current research in many different fields in which dynamic pro-
cesses can be described with continuous or discrete models. In this talk we will make a survey
of the recent results of the calculus of variations on time scales.
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Optimisation Multidisciplinaire en Mécanique

Piotr Breitkopf

Laboratoire Roberval, UMR 6253 UTC-CNRS
Université de Technologie de Compiègne

email: piotr.breitkopf@gmail.com

Résumé

L’Optimisation Multi-Disciplinaire (OMD) est un ensemble de techniques mathématiques,
informatiques et organisationnelles qui permet la conception optimale de systèmes complexes.
Elle consiste à faire interagir des modèles représentant chaque aspect ou sous-système, de com-
plexités et de coûts variés, dans une démarche nouvelle d’optimisation à plusieurs niveaux. À
titre d’exemple, la conception d’un avion implique la synchronisation d’experts et d’outils de
disciplines différentes (économie, aérodynamique, propulsion, acoustique, mécanique et fabrica-
tion), et conduit à un modèle global extrêmement volumineux impossible à optimiser de manière
frontale. La conception optimale d’un tel système doit surmonter trois difficultés fondamentales.

La première, technique et organisationnelle, consiste à rapprocher et à faire travailler ef-
ficacement les experts et les outils des différentes disciplines. Les techniques de travail et de
traitement distribué sur les réseaux informatiques devraient fournir un élément de réponse tech-
nique à la condition qu’elles prennent en compte l’organisation humaine des entreprises et des
laboratoires concernés.

La seconde, mathématique et numérique, est liée au volume cumulé des modèles des différentes
disciplines, et donc au temps de calcul correspondant qui dépasse de très loin les capacités
actuelles. Il faudrait avoir recours à des modèles de complexité croissante au fur et à mesure que
le processus de conception progresse, et disposer dinformations riches sur les caractéristiques
des optima des sous-systèmes.

La dernière est liée aux contraintes de temps imposées aux grands projets : lorsque tous
les modèles de simulation sont disponibles, et peuvent enfin interagir pour améliorer des choix
de conception, il est en général trop tard pour modifier les choix importants qui seuls pour-
raient conduire à des gains substantiels. On ne peut donc en général pas faire d’itérations
d’optimisation globale, et la pratique actuelle consiste au mieux à optimiser indépendamment
chaque sous système, ou chaque aspect disciplinaire. Des modèles simplifiés dont les erreurs
seraient explicitement prises en compte permettraient d’orienter très tôt les grandes lignes de la
conception, que l’on pourrait ensuite raffiner graduellement avec des modèles plus précis et plus
coûteux.

Cette communication aura pour objet la présentation de l’expérience du projet RNTL OMD
regroupant plusieurs industriels, laboratoires de recherche et éditeurs de logiciels autour de la
thématique OMD.
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Convection mixte dans une cavité ouverte en forme de “T” inversée

Y. ABID, M. NAJAM & M. El ALAMI

Laboratoire de Physique des Matéreaux, Micro-électronique, Automatique et Thermique (LPMMAT),
Département de Physique, Faculté des Sciences,

Université Hassan II Ain Chock, BP. 5366 Mâarif, Casablanca, Maroc
email: m.elalami@fsac.ac.ma

Résumé

On présente une étude numérique des écoulements de convection mixte dans une cavité en
forme de ” T ” inversée, munie de blocs chauffés à température constante TC . Ces derniers
sont fixés sur la paroi supérieure. La paroi horizontale du bas est soumise à un jet d’air frais
à la température TF (TF < TC) à travers deux ouvertures. Les parois verticales sont rigides et
adiabatiques. La cavité est munie d’ouvertures de largeurs C1 et C2 et placées de faon symétrique
sur la paroi inférieure de la cavité tandis que la troisième ouverture de largeur C3 est placée
sur la paroi supérieur de la cavité et entre les blocs. Les équations de Navier-Stokes associées à
celle de l’énergie sont résolues par la méthode des différences finies. Les paramètres de contrôles
sont : le nombre de Rayleigh Ra = 106, le nombre de Reynolds (100 ≤ Re ≤ 500) la hauteur
B des blocs B = (H−h)

H = 1/2, le nombre de Prandtl Pr = 0.72, la largeur C des ouvertures
C1 = C2 = 0.075 et C3 = 0.15, la distance entre les blocs D = d/l = 0.50, le facteur de forme
A = H

L = 1.
Les résultats obtenus ont montré que les écoulements et le transfert de chaleur, au sein de la
cavité, dépendent de Re.
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Abstract

The awareness on the supply chain management has never been more essential, especially
in such conjuncture as the economic crisis. The companies have started hunting waste, and
optimizing their costs throughout all the process. Different approaches are available, but the
centralized one is more interesting.
The cost of coordination of operations is generally difficult to quantify. Companies should test
different options in terms of transport costs and gains and classify according on the complexity
of coordination required. A manager can then make the decision appropriate: it must then
consider the close relationship between the storage and transportation. Indeed, it is to find a
satisfactory compromise between allowing stocks to savings in transport or stocks generating low
losses in terms of transport relative to the quantities shipped. Under this thesis, we focus the
problem of optimization of the combined costs stock and transport in a multi-product multi-level
(multiple levels of storage). The studies on the subject are often limited to a level (a producer
/ supplier / retailer) and a deterministic demand. For this research, we assume that there are
several items on each level of the chain and the demand for each of them is probabilistic.
At first step, we are looking for optimize the cost stock in a multi-product one-level supply chain
under a probabilistic demand. For that, we choose to model the problem under the Non-linear
Model Predictive Control (Non-linear MPC):

x(k + 1) = f(x, u, d)

x: state of the system.
u: input under a control law.
d: the demand under a probabilistic law.

The aim is to minimize the cost function under the non-linear constraints on the infinite
horizon, and to study the stability of the system and the robust performance.
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Résumé

Dans ce travail, nous nous intéressons à l’injection H1
0 (Ω) ⊂ L2∗(Ω) (I) dans le contexte

d’en proposer de nouvelles méthodes de démonstrations.

Introduction du Problème

Soient Ω un domaine de IRn(n ≥ 2) et 2∗ = 2n
n−1 l’éxposant critique de Sobolev. La méthode

que nous présentons ici est basée sur le fait que toute fonction de H1
0 (Ω) peut s’écrire ainsi

∑

j

αjwj

où wj est une solution du proplème

−∆wj = λjwj dans Ω

λj = 0 sur ∂Ω

La suite (λj)j est positive, croissante, non majorée et les vecteurs propres wj forment une base
totale de H1

0 (Ω). Pour étudier (I), nous nous limitons au cas où Ω est un parallélépipède. Nous
indiquons, en particuler, comment cette technique peut être utilisée pour examiner le cas où
n = 2. Nous nous intéressons particulièrement aux injections

H
1
2 (Ω) ⊂ L4(Ω)

H
2
3 (Ω) ⊂ L6(Ω)

Notre point de vue est génŕalisable aux injections

H
1− 1

p (Ω) ⊂ L2p(Ω) ∀ p ∈ N∗ − {1}

Cette nouvelle approche est motivée par le fait que la norme de H1
0 (Ω) est une somme discrète

ce qui présente des avantages pour le calcul numérique. Notre approche s’adapte à certaines
inégalités d’interpolation, aux inégalités de Sobolev avec poids et à leurs applications sur d’autres
domaines de IRn tels que les boules, les anneaux ou les cylindres.
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Transversality Conditions for Infinite Horizon Variational Problems on
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Abstract

Starting with Ramsey’s pioneering work, infinite horizon variational and optimal control
problems have been widely used in economics. On the other hand, economics is a discipline in
which there appears to be many opportunities for applications of time scales. Therefore, it is
natural to try to relate the subject of time scales with the study of infinite horizon variational
problems. This is the main motivation and goal of the present work. We consider problems of
the calculus of variations on unbounded time scales. Main result gives necessary conditions for
weak maximality: the Euler-Lagrange equation and a new transversality condition.
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Abstract

The main purpose of this work is to study a canonical and condensed form for general Hamil-
tonian matrices under similarity transformations. The principal tools used here are symplectic
complex reflectors in C2n×2 as a K-module structure on C2×2. They are defined in parallel with
elementary reflector. Condensed form for matrices with structure presents interesting applica-
tions for both theoretical and numerical aspect. Recall that a Schur form of Hamiltonian matrices
using the unitary symplectic similarity transformations was proposed by Benner, Mehrmann,
Paige, Bunse-Gerstner, Van-Loan, Xu and other authors (see, [1, 2, 3]). A Hamiltonian Jordan
canonical form is appeared first in [3]. Our purpose here is to give a new proof based on an
approach motivated by the use of symplectic complex reflectors. The presented method is con-
structive and presents some interesting theoretical results. It can also be used to give canonical
forms for symplectic matrices or pencils.
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Abstract

The shantytowns are now a reality to be reckoned with. They were undoubtedly the number
one problem of habitat in the world. The Marrakech region experienced strong population
growth. There is also a major investment in the tourism sector in the city and its environs.
Unable to access any property, for lack of means, the newcomers live in these neighborhoods, and
build shelters. What makes things more difficult. The solutions exist and are even multiples.
First shantytowns should be included in urban planning to allow for consistent management
and better integration of informal settlements in the city. Then, plots could be created for these
people to avoid construction disorganized. In this work, we are interested in the detection of the
boundaries of the villages near Marrakech from their satellite images, we took the case of Sidi
Zouine village and the village Ouahat Sidi Brahim as examples. Our approach is based on the
method of active contours. The latter are defined by a closed curve, which become deformed from
starting from an initial position located close to the borders to detect. The model is subjected
to forces that deform and move it in the image. The aim in the method of active contours is to
minimize functionality of energy consisting of an internal energy, external energy and eventually
an energy of context. In our study we compared the Level set method for the minimization of
energy with classic methods: the variational approach and the greedy algorithm.
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Abstract

In this work we present the numerical analysis of a system modeling ion migration through
biological membranes, in the two dimensional case. The model includes both the effects of
biochemical reaction between ions and of fixed charges. We are particularly interested at the
asymptotic behaviour in case of electroneutrality condition. We use the finite element method
to approximate the space and we present new schemes to approximate the non linear term in
the model. Finally we present and comment numerical solution.
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Abstract

In this paper, a global stochastic method for structural optimization which combines the
Simulated Annealing algorithm (SA) with a local method namely Simultaneous Perturbation
Stochastic Approximation (SPSA) is presented. The new algorithm can be widely applied to a
class of large scale global problems for continuous functions with box constraints. We also pro-
pose Simulated Annealing Penalty Simultaneous Perturbation Stochastic Approximation (SAP-
SPSA) for solving constrained optimization problems, the constraints are handled using exterior
point penalty function. The extensive computer analysis that includes the comparison of SAP-
SPSA algorithm with the classical SA and SPSA, as well as the comparison of the proposed
method with some other approaches on standard test functions are given. In addition, appli-
cability of the algorithm on structural design was tested and successful results were obtained,
numerical results demonstrate the applicability, accuracy and efficiency of the present method.

Key words: Stochastic optimization, Simultaneous Perturbation Stochastic Approximation,
Simulated Annealing, Structural optimization.
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Résumé

L’agitation mécanique est fréquemment utilisée dans l’industrie chimique ou para chimique,
comme l’agro-alimentaire, l’industrie des peintures ou encore l’industrie des plastiques. Dans
le but d’ailleurs est de réaliser des mélanges, des chauffages ou refroidissements, des réactions
chimiques diverses,etc.

Cette étude, traite de l’agitation des fluides qui présentent une rhéologie très complexe,
à comportement rhéofluidifiant. Dans une cuve cylindrique à fond plat et non munie de chi-
canes, un agitateur de type hélicodal est placé afin d’obtenir des mélanges. Deux genres de
mobiles ont été utilisés : un ruban simple et un autre à double ruban. Divers tests ont été
effectués concernant les paramètres pouvant affecter la structure des écoulements induits, pro-
priétés rhéologiques, conditions géométriques et régime hydrodynamique. Cette analyse a permis
d’explorer l’hydrodynamique dans tout le volume de la cuve et de fournir une connaissance très
fine sur la zone balayée par le mobile d’agitation.

À l’aide d’un code de calcul (CFX-11.0) fiable et très performant, qui offre une visualisation
tridimensionnelle des résultats, sous différentes formes et configurations, ce travail est mené.
Les équations régissant les phénomènes de transfert de quantité de mouvement sont modélisées
par une méthode de discrétisation aux volumes finis. On se limite au processus isotherme et
incompressible dans un régime stationnaire. La confrontation de nos résultats avec ceux relevés
d’autres littératures indique un bon accord.
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Résumé

On dit, en suivant Morrey, qu’une fonction f : Rmn −→ R ∪ {+∞} est quasi-convexe si
∫

Ω
f (A + Dϕ(x)) dx ≥

∫

Ω
f (A) dx = (meas(Ω))f (A)

pour tout ouvert borné Ω de Rn, tout A ∈ Rmn et toute fonction ϕ ∈ W 1,k
0 (Ω,Rm).

Dans cet exposé, nous étudions les propriétés du cône convexe des fonctionnelles quasi-
convexes définies sur un ouvert ouvert Ω de Rn et de son dual topologique.

Nous définissons les produits tensoriels raisonnables de deux cônes convexes de fonctionnelles
quasi-convexes définies respectivement sur deux ouvert distincts Ω1 de Rn1 et Ω2 de Rn2 . Puis
nous mettons en évidence leurs premières propriétés.

Enfin, nous présentons rapidement des extensions de ces résultats en dimension infinie.
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Résumé

Les poutres précontraintes par armatures adhérentes sont généralement fabriquées à l’usine et
stockées pendant une certaine période avant d’être utilisées sur chantier. Durant cette phase des
pertes de précontrainte se produisent suite au retrait et au fluage du béton et à la relaxation des
armatures de précontrainte (effets différés). Pour étudier ce phénomène, un modèle numérique a
été mis au point et trois poutres expérimentales, précontraintes par armatures adhérents, ont été
confectionnées et stockées pendant 90 jours puis testées jusqu’à la rupture [1]. La précontrainte
a été modélisée sous forme de contrainte résiduelle, le fluage du béton a été pris en compte selon
le modèle du coefficient de vieillissement de TROST [2] [3] et [4]. Les charges de rupture des
poutres obtenues par simulation ont été comparées aux valeurs expérimentales [5].

Références
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Abstract

We present a fixed point theorem for a multimapping which is the limit of a sequence of
some nonexpansive multimapping Tn : Xn 7→ X under Opial’s condition. We also give some
generalization which extend a classical result of Nadler.
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Abstract

System theory properties for distributed parameter systems models has been the object of
active research over the last decades. A large research activity has been dedicated, mainly to
the analysis and to the control design to stabilize distributed parameter tubular reactors ([4];
[1]; [3]). However, a number of important questions remained unsolved so far, in particular, the
stability of equilibrium points. One answer is to add an other system, which has as its input the
output of the original system and as its output the input of the original system, such a system
is called a compensator.
To achieve a feedback stabilization around a prescribed set of interest for a nonlinear distributed
parameter model describing a nonisothermal plug flow chemical reactor, driven in a real Hilbert
state description, we propose a conception of a stabilizing compensator around an optimal pro-
file in the steady state using the measurements (partial information) to estimate the full state
(the construction of an observer) and to apply state feedback on the estimated state.
The paper gives two theorems that show that, under some hypothesis, the observer is exponen-
tially stable and the compensator stabilize the state around the optimal profile in the steady
state. This desired profile provides a constant temperature equilibrium profile, that should, in
principle, lead to a closed-loop steady-state behavior which is close to that of an isothermal
reactor model.
The kinetics of the process is characterized by first-order kinetics with respect to the reactant
concentration C(mol/l) and by an Arrhenius-type dependence with respect to the temperature
T (K), the dynamics of the process in a tubular reactor are described by the following two energy
and mass balance PDEs (see [2]).
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Abstract

In this work, RBF neural network is used to optimize the radiation pattern of non-uniform
linear arrays of superconducting microstrip rectangular antennas, on uniaxial anisotropic sub-
strate. Using superconductors can reduce the insertion loss, and obtain a rather high gain. The
full-wave method is used for computing the resonant frequency, and radiation pattern of High
temperature superconductor rectangular microstrip. Galerkin’s method is used in the resolution
of the electric field integral equation. The neural network is able to obtain feasible solutions for
the array by matching the desired Di and actual array patterns Yi. The results obtained from
the simulation shows that we reached our goals by a great degree of validity.
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Solvability of wave equation subject to integral conditions
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Abstract

In this talk, we consider a mixed problem that combines Newmann conditions and a nonlocal
integral condition for an hyperbolic equation, we prove existence and uniqueness of weak solution
in nonclassical function space.

To solve this problem we apply Rothe’s method which is based on a semidiscretization with
respect to the time variable.

The problems with nonlocal integral condition for hyperbolic equations were investigated by
many auther we can cite [1-4].

Key words: Hyperbolic PDE, Rothe’s method, Integral condition
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Krylov Subspace Algorithms and Large Eigenproblems in Data Mining

M. Bellalij & S. Hanafi
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Abstract

In this talk, firstly we give a no exhaustive list of the areas and practical applications which
lead to eigenproblem formulation. We mainly focus on graph-based techniques in data mining.
Therefore we discuss the convergence analysis of Krylov subspace methods for solving eigen-
problems.
Many of dimensionality reduction problems end up with solving the following trace quotient
optimization:

V∗ = arg max
V T CV =I

Tr[V T AV ]
Tr[V T BV ]

. (1)

were A, B and C are n × n positive semidefinite matrices; I is the d × d identity matrix and
Tr(.) denotes the matrix trace. V∗ ∈ IRn×d is the target projection matrix for dimensionality
reduction (d ¿ n) and Tr[V T∗ (A− ρ∗B)V∗] = 0 where ρ∗ = max

V T CV =I

Tr[V T AV ]
Tr[V T BV ]

.

By formulating the problem of dimensionality reduction in a general setting and constructing A,
B and C in different ways, we have many different types of problems in the above mathematical
framework. For example, in linear discriminant analysis (LDA) and its kernel version, the prob-
lem is stated as (1) where C = I (the n× n identity matrix), A is the inter-class scatter matrix
and B is the intra-class scatter matrix. Traditionally the trace quotient function is substituted
by an approximation such that a generalized eigenvalue formulation can be deduced.
In [3], it has been shown that the trace ratio optimization problem (with C = I) can be
solved directly by using Lanczos-Newton’s algorithm. We sequentially compute the eigenvectors
[v1, v2,..., v2] ≡ V associated with the p largest eigenvalues of A − ρ B and then calculate the
new parameter ρ+ = Tr[V T AV ]

Tr[V T BV ]
in the iteration steps. This procedure enjoys a superlinear con-

vergence.
We also show that the unconstrained binary quadratic program is a special case of the trace quo-
tient optimization problem. And we propose an efficient heuristics for this NP-Hard problem.
Computational experiments performed on large instances show the efficiency of our implemen-
tation in terms of quality and CPU time.
Next, we present some recent developments [1, 2] concerning the convergence of the Arnoldi
procedure for solving nonsymmetric eigenvalue problems. This study is based on estimating the
distance from an exact eigenvector from the Krylov subspace.
Three different approaches are considered. The first one uses a bound on the distance from the
eigenvector to the Krylov subspace from the smallest singular value of a matrix consisting of
the Krylov basis. A second approach uses an expansion in the eigenvector basis in the diago-
nalizable case. Finally, a third approach relies on the Schur factorization. The last approach
shows us that we can reduce the problem to that of estimating min

p ∈ Pm−1;p(λ1)=1
‖p(B1)v̂‖ where

B1 is a reduced Schur form of A, and v̂ is the orthogonal projection of the initial vector v onto
the orthogonal of the Schur vector q1. This problem has been well analyzed in the context of
linear systems and so making this link is important for understanding the Arnoldi method for
eigenvalue problems.
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Multi-objective optimization for conventional and non conventional composite
materials State of the arts and Application
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Abstract

Due to their high stiffness and strength to weight ratios, carbon fibre reinforced plastics
are increasingly used in lightweight aeronautical applications. Composite laminated structures
provide improved design flexibility, as compared to metallic materials, with the possibility of
tailoring their stiffness and strength by selecting fiber orientations (by conventional or non
conventional orientation). Therefore dedicated design methods taking into account composite
materials specificities are required.

These methods have to account for the large number of variables and design configurations as
well as the complex behaviour, damage processes and failure mechanisms of composite materials.
Complex interactions between experimental tests and numerical methods is required. Because of
lack of efficient design procedures, the current composite applications are often designed within
the range of available experimental data. Optimization strategies involving the most advanced
calculation methods are now required to permit efficient replacement of the classical light alloys
solutions with innovative composite ones.

Optimization of structures in aeronautics is a multilevel process that ranges from global
multidisciplinary optimization of the whole structure of the plane to detailed monodisciplinary
optimization of its components. In most practical problems, stacking-sequence design of com-
posite panels is a combinatorial problem with fixed ply thickness and ply orientations limited to
a small set of angles. Such a local design problem is often strongly coupled to the overall design
of a structure. The global optimization level imposes constraints on individual panel designs
and often specifies the geometrical dimensions of the panel, the chosen materials, a set of design
loads and a first evaluation of the required number of 0, 45 and 90−plies. Among those works
Genetic Algorithms is used to investigate this combinatorial problem. GAs are well suited for
permutation problems and give the designer a family of near optimal design, potentially very
different in terms of stacking sequence but with small variation in their performance index.



MOMA’09 : 2ème Meeting en Optimisation, Modélisation et Approximation, 19-21 Novembre 2009, Casablanca 26

Most of the published works deal with single-objective optimization, for instance to mini-
mize the number of plies of the laminate This work is part of an overall study involving the
development of a complete calculation strategy. This strategy is based on multi-level calcula-
tion, model simplification and global approximation methods, such as response surface methods.
Such strategies offer complete separation with respect to the optimization process. The applica-
tion developed here concerns the stacking sequence optimization of a laminated plate. Special
attention has been paid to engineering design rules and their impact onto the optimization pro-
cess, which is a specificity of this work. Statement of the optimization problem and a general
description of the multiobjective evolutionary strategy are then provided.
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Elastic polyharmonic meshless interpolation
with convergence and Sobolev error estimates
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Abstract

Polyharmonic splines provide a useful method for interpolation of a scalar valued multivariate
function from scattered data points. They are based on a minimization of certain energy in an
appropriate functional native space, without using any mesh nor grid. In this paper, we introduce
a theory of vectorial polyharmonic splines which may be used for the meshless interpolation of a
vector field by minimizing an energy arising in the linear elasticity. A such energy is related to
the strain tensor constraint and to the divergence of the vector field. The obtained interpolant is
called the elastic polyharmonic spline. We give an explicit expression of the elastic polyharmonic
spline and we discusse convergence and error estimates. Convergence is established when the
interpolated vector field is assumed to be in the classical vectorial Sobolev space on an open
bounded set with a Lipschitz-continuous boundary. The error estimates is bounded by a power
of the fill-distance between the set of the scattered data points and the open bounded domain.
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Lyapunov design of a Stabilizing controller for a Mass Structured Cell
Population Balance Model

N. Beniich & D. Dochain
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Abstract

A nonlinear stabilizing controller based on the Lyapunov design approach is developed to
stabilize a steady state of a cell population balance model in a continuous bioreactor by manip-
ulating the dilution rate which is bounded and a positive. The mathematical model consists of a
partial integro-differential equation, describing cell growth, and an ordinary integro-differential
equation, accounting for substrate consumption.

Introduction

In this paper we address the problem of stabilizing of the steady state of the cell mass distribution
in a continuous bioreactor. Under some biological assumptions, the dynamics of this process are
described by the following integro-partial differential equations see [1], [2].

∂N(m, t)
∂t

+
∂

∂m
[r(m,S)N(m, t)]+Γ(m,S)N(m, t) = −DN(m, t)+2

∫ 1

m
Γ(m′, S)p(m,m′)N(m′, t)dm′

dS

dt
= D(Sf − S)− 1

Y

∫ 1

0
r(m,S)N(m, t)dm

with the following boundary conditions :

r(1, S)N(1, t) = r(0, t)N(0, t) = 0.

The choice of the control law that achieves the control objective ensures that a given candidate
Lyapunov function achieves the global asymptotic stability of the equilibrium and satisfies the
constraints imposed on the control input (the dilution rate). The important aspects of the
design are that it is based on an theoretical analysis that considers open-loop properties of
the equilibrium profiles and explicitly accounts for the input constraints that has physically to
remain positive and bounded.
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Étude d’un système de type Petrowsky
avec une donnée manquante

A. Berhail1 & B. Ayadi2
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2 Université Larbi Ben Mhidi, Oum El Bouaghi,Algeria

Résumé

On considère l’équation de type Petrowsky dont la condition initial est incomplète. L’objet de
ce travail est de donner des information sur le terme de pollution du système qui soit indépendant
de la variations du terme manquant, on utilise pour cela la méthode des sentinelles de J.L.

Lions ; la construction de la sentinelle se ramène à l’étude d’un problème de type contrôlabilité,
alors on cherche le contrôle optimale qui définit la sentinelle de façon on estime le terme de
pollution.
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[3] O. Nakoulima, Contrôlabilité à zéro avec contraintes sur le controle. C. R. Acad. Sci. Serie. I, 339,
405-410, Paris, 2004.

[4] Y.Miloudi, O. Nakoulima, A. Omrane, , A method for detecting polution in dissipative systems
with incomplete data, Esaim Proceeding, Vol 17, 2007, pp 67-79.

[5] Y.Miloudi, O. Nakoulima, A. Omrane, ,On the instantaneous sentinels in pollution problems
of incomplete data. Inverse problems in science and enginnering, 2008, 1-9.

[6] G. Massengo and O. Nakoulima;Sentinels with given sensitivity, Euro. Jnl of Appl.Math, vol.19,
2008, pp.21-40.

[7] A.Ayadi ,M.Djebarni ; Pollution terms estimations in parabolic system with incomplete data, Far
East, J Math,Sci17(3),2005, pp 317-328.

[8] J.L.Lions, Contrôlabilité exacte, stabilisation et perturbation des systèmes distribuès. vol 1. Mas-
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Simulation des caractéristiques d’un plasma
par utilisation d’une approche fluide
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Résumé

L’utilisation croissante des réacteurs à plasma pour le traitement des surfaces, notamment
la réalisation de dépôt et de la gravure, a pour conséquence une volonté importante de mieux
comprendre les processus physique et chimique se produisant dans le plasma, afin d’obtenir les
conditions optimales de fonctionnement d’un réacteur à plasma et de contrôler les procédés de
traitement.

La description de la décharge plasma dans son ensemble est une tâche extrêmement difficile
du fait de la présence de phénomènes dispersifs et non linéaires. Le recours à la modélisation
numérique s’est avéré alors nécessaire.

L’objectif de ce travail est de décrire les caractéristiques d’un plasma d’hydrogène dans un
réacteur à géométrie cylindrique, dédié au dépôt de films de diamant et de nanostructures de
carbone, par une modélisation mathématique et numérique permettant de résoudre les équations
fluides de conservation régissant le problème.

Mots clés : plasma, réacteur, modélisation numérique, modèle fluide.
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Sensitivity analysis in the ICARE-SVAT model
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Abstract

This work deals with a study of parameters sensitivity and identification in a Soil Vegetation
Atmosphere model, the ICARE model. This mathematical model is very complex and has many
input parameters. Moreover, all do not have the same level of influence on the outputs. Since
some hydrodynamics parameters in this model cannot be measured, they have to be tuned with
respect to the observation and the output of the model. In order to identify the most significant
parameters of ICARE that will guide the user on the field and in the process of calibration of
the model, a sensitivity analysis was performed over 12 parameters, using a stochastic Monte
Carlo sampling and a multicriteria methodology based on a Pareto ranking. Results allowed
to detect the most influent parameters on the simulation of several state variables, and to
reduce significantly their associated uncertainty intervals. The parameters are usually inferred
by minimizing the sum of the squared differences between the observed system state and the
one calculated by the mathematical model. The sensitive parameters of ICARE model would be
identified in this study using the inverse modeling based on the minimization of a cost function
by a Genetic Algorithm.
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Impact of the porosity on acoustic parameters of porous silicon
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Abstract

The non destructive investigation of porous silicon has a great role in the determination of
its elastic behaviour defined by the acoustic parameters such as the longitudinal velocity, VL, the
transversal velocity, VT , the longitudinal impedance, ZL, the transversal impedance, ZT etcThe
study of elastic properties of porous silicon is carried out by the means of acoustic microscopy
with its major application the acoustic signature , V(z). This later is based on the reflection
coefficient, R( theta)calculation,whose simulation is the objective of this study. We have thus
calculated the acoustic impedance value and the reflection coefficient modulus as a function of
the incidence angle, varying the porosity rate. This simulation showed us that the curves shape
change with high porosity rates.
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Blind image restoration by convex constrained optimization
and Kronecker approximation
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Abstract

In many linear image restoration problems, the point spread function of the degrading system
is assumed known even though this information is usually not available in practice. Thus, both
blur matrix and restored image must be performed from the observed noisy blurred image. In
this case, one talks about the blind image restoration. In this talk, we propose a method for
blind image restoration by using convex constrained optimization techniques for solving large-
scale ill-conditioned Generalized Sylvester Equations. The blur matrix is approximated by a
Kronecker product of two matrices which are a sum of Toeplitz and Hankel matrices. The
Kronecker product approximation is obtained from an estimation of the point spread function.
Numerical examples are given to show the efficiency of our proposed method. We also compare
our method with the Richardson-Lucy algorithm.
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Constrained Convex optimization:
Application to MIMO communication
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Abstract

Convex optimization with constraint is widely used in various domain [1], especially in MIMO
communication, where the objective function is the performance criteria and constraint on the
power at the transmitter. The solution to the optimization problem will be the precoder matrix
L or simply the matrix of singular values ΛL. The objective function is parametrized by: random
channel H, the covariance matrix Q of the transmitted signal X, the signal-to-noise ratio γ which
is a real ranging from 0 to +∞. The objective function can be: the system capacity, mean square
error or the error probability. We propose in this work a new method based on approximation
of the objective function and transform the constrained problem to an unconstrained one.
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Analyse numérique du jet des fluides non newtoniens

Bouzit Mohamed, Ameur Houari & Benali Larbi
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Résumé

Ce travail concerne la caractérisation des écoulements de fluides à comportement rhéofluidifiant
à travers une conduite présentant un rétrécissement local de section à ponte douce.

L’intérêt porté à ce sujet est dû au nombre relativement pas assez important de travaux de
simulation relatifs à ce domaine de recherche et au fait que leurs auteurs ne tiennent généralement
pas compte simultanément des caractéristiques hydrodynamiques, rhéologiques et géométriques
comme elles sont considérées dans ce travail. Il s’agit en particulier de mettre en évidence
les effets provoqués par de telles singularités sur des écoulements pulsés et de caractériser les
répartitions de vitesse, distributions de pression, influence de pseudoplasticité, pour différentes
configurations géométriques (variation de l’angle de convergence, du rapport de contraction et
du rayon de courbure de la pente). L’étude est effectuée par voie purement numérique, à l’aide
d’un code de calcul très performant, le CFX 11.0, qui permet de mieux cerner le problème
physique traité et de fournir une analyse relativement complète des écoulements de fluides de
comportements rhéologiques divers.

Les fluides simulés suivent soit la loi de puissance ou celle de Bingham. Les équations de
continuité et de quantité de mouvement sont résolues par une méthode de discrétisation aux
volumes finis. Les résultats obtenus sont confrontés et analysés, et une bonne concordance avec
d’autres travaux est mise en évidence.
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Modélisation mathématique des crues du fleuve Sénégal
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Résumé

Le delta du fleuve Sénégal est le théâtre de crues importantes, le plus souvent catastrophiques
et la dernière en date a nécessité l’ouverture d’une brèche dans la Langue de Barbarie qui est
une fine bande de sable séparant le delta du fleuve de la mer. Depuis, cette brèche ne cesse
de s’agrandir sous l’action conjuguée des eaux du fleuve et de la mer. Modéliser ce phénomène
d’élargissement nécessite de connâıtre à tout moment les caractéristiques de l’écoulement des
eaux dans le delta, y compris en période de crue. Il existe sur le marché plusieurs logiciels
simulant des gestions de crues fluviales mais ils sont chers et, pour certains d’entre eux, les
résultats susceptibles d’être obtenus ne sont pas exploitables. Nous avons opté pour la réalisation
d’un algorithme de simulation. C’est ce travail que nous présentons ici. Nous considérons
l’équation de Navier-Stokes bidimensionnelle et nous faisons l’hypothèse d’une faible épaisseur
d’eau, ce qui est acceptable comparé aux dimensions du delta. Cette hypothèse nous permet
de faire, en chaque point, une intégration selon la verticale (la topographie du fond du delta
est connue) pour obtenir une équation de Saint-Venant bidimensionnelle dans un plan xOy.
Cette équation ne nous permet d’obtenir les champs de vitesses et de pressions que dans un
plan horizontal. Pour prendre en compte les apports extérieurs responsables d’une crue, nous
introduisons une équation 1D de conservation de la masse d’eau. Le couplage entre l’équation
de Saint-Venant 2D et l’équation de conservation 1D conduit à une modélisation (2D 1/2 et non
3D) du phénomène étudié. Dans ce travail nous présentons l’étude de ce couplage, l’algorithme
informatique correspondant et quelques résultats, en particulier celui de l’inondation d’une ı̂le
située dans le delta. Les résultats obtenus dans cette étude (vitesses, pressions et hauteur d’eau)
sont utilisables comme entrées dans l’étude ultérieure qui concerne l’élargissement de la brèche.
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Abstract

In this paper we consider a Timoshenko system with viscoelastic dissipation. We prove an
exponential decay of solutions under weaker assumptions than the one frequently imposed in
the literature. The kernels we will consider are not necessarily exponentially decaying to zero
as was assumed in the previous works of the authors. Moreover, our kernels are not supposed
to satisfy even the condition that their first derivatives are negative or equal to zero.

Nouveau algorithme de coloration de graphe,
et nouvelle borne du nombre chromatique
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Résumé

Soit G = (V,E) un graphe non-orienté, nous nous intéressons au problème de coloration de
graphes, la coloration des graphes permet de modéliser certaines applications de la recherche
opérationnelle. Dans ce papier nous proposons une nouvelle borne supérieure pour le nombre
minimum de couleurs nécessaire pour colorier un graphe G noté γ(G) (le nombre chromatique),
en se basant sur l’ensemble indépendant des noeuds du graphe. Cette dernière est ensuite
comparée à la borne supérieure connue γ(G) ≤ amax + 1 où amax est le plus grand degré des
sommets du graphe. Nous présentons ensuite une nouvelle méthode pour colorier le graphe G
basée sur l’ensemble independant de noeuds.
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Résumé

Dans la plupart des situations que se soit dans la nature ou dans les laboratoires, les plas-
mas contiennent une espèce à part qui possède une masse considérable et des caractéristiques
de charge bien particulières. Cette espèce est connue sous le nom de grain de poussière et le
plasma est dit plasma poussiéreux. La présence de ces particules de poussière ou grains modifie
considérablement les caractéristiques du plasma et notamment de la région transitoire entre
le plasma et la paroi, c’est-à-dire la gaine, en introduisant une grande variété de nouveaux
phénomènes associés aux ondes et aux instabilités.

Dans ce travail, nous mettons l’accent, sur l’étude numérique du plasma au voisinage de la
paroi. Nous présentons certains résultats de modélisation relatifs à l’évolution de la structure
spatiale de la gaine où on considère la charge du grain variable et on tient compte de la présence
des collisions des particules chargées avec des neutres supposés immobiles. Le calcul numérique
est basé sur un modèle fluide dans lequel les électrons sont en équilibre thermodynamique, les
ions et les grains sont gouvernés par les équations fluides.

Mots clés : grain de poussière, gaine plasma, charge du grain.
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Abstract

A stabilized finite-element method for the two-dimensional stationary incompressible Navier-
Stokes equations is investigated in this work. A macroelement condition is introduced for con-
structing the local stabilized formulation of the stationary Navier-Stokes equations. By satisfy-
ing this condition, the stability of the Q1−P0 quadrilateral element and the P1−P0 triangular
element are established. Moreover, the well-posedness and the optimal error estimate of the
stabilized finite-element method for the stationary Navier-Stokes equations are obtained. In
order to evaluate the performance of the method, the numerical results are compared with some
previously published works or with others coming from commercial code like Adina system.
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Abstract

Nanofluids are considered to offer important advantages over conventional heat transfer
fluids. A model is developed to analyze the behaviour of nanofluids taking into account the
solid fraction χ. The Navier-Stokes equations are solved numerically with Alternating Direct
Implicit method (ADI method). Copper-Water nanofluid is used with Pr = 6.2 and solid volume
fraction χ is varied as 0.0%, 8%, 16% and 20%.
The problem considered is a two-dimensional heat transfer in a square cavity. The vertical walls
are differentially heated, the left is maintained at hot condition (TH) when the right one is
cold (TC). The vertical walls are assumed to be insulated, non conducting and impermeable to
mass transfer. The nanofluid in the enclosure is Newtonian, incompressible and laminar. The
nanoparticles are assumed to have a uniform shape and size. Moreover, it is assumed that both
the fluid phase and nanoparticles are in thermal equilibrium state and they flow at the same
velocity. The thermophysical properties of the nanofluid are assumed to be constant except for
the density variation in the buoyancy force, which is based on the Boussinesq approximation.
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Résumé

Pour la recherche des éléments propres d’une matrice carrée A, de nombreuses méthodes
de type Krylov standard ont été généralisées au cas par blocs. Une classe importante de ces
méthodes utilisent le processus d’Arnoldi par blocs qui permet en plus de la construction d’une
base orthonormale Vk du sous espace Kb

k(A, V ), la réduction de la matrice A en une matrice de
Hessenbeg supérieure par blocs Hk, telle que AVk = VkHk + Vk+1Hk+1,kE

>
k . Ainsi, les couples

valeurs-vecteurs propres (λk
i , Z

k
i ) des matrices intermédiaires Hk sont des bonnes approximations

des couples valeurs-vecteurs propres de la matrice A. Pour déterminer ces couples, il faudra donc
soit transformer la matrice de Hessenberg supérieure par blocs Hk en une matrice de Hessenberg
supérieure simple afin de se ramener au cas standard, soit utiliser des algorithmes adaptés pour la
recherche des éléments propres associés aux matrices de Hessenberg supérieures par blocs. Dans
ce travail nous analysons le problème de la recherche des valeurs et vecteurs propres en fonction
de la structure de la matrice A et la matrice initiale V et ce en utilisant, les compléments de
Schur consécutifs et ses propriétés, ainsi que quelques nouveaux résultats théoriques concernant
les polynmes matriciels d’Arnoldi par blocs. Ensuite, on va analyser l’ensemble des valeurs de
Ritz obtenues par le processus d’Arnoldi pour le cas d’une matrice diagonalisable .
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Abstract

The popular maintenance models assume that the replacement items are drawn from an
infinite stock. However, in some ’real life’ situations, the availability of spare parts is an impor-
tant factor in determining an optimal policy for the whole system. Here, we examine optimal
maintenance policies of models when the number of spare parts is limited. In this work, We
develop a mathematical model of the single-echelon time state’s stock using Markov decision
model. The objective is to find an optimal strategy giving the optimal quantity of spare parts
to order at every period while minimizing the cost of management, this cost takes into account
the various costs. This work is supported by service maintenance of ONE.
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Abstract

The present paper deals with the problem of the optimal harvesting of a renewable resource
that can be continuously exploited by three agents using different fishing engines (trawler, coastal
and artisanal vessels). The main purpose of the model is to analyze the interaction between
optimal equilibrium stock and the distribution of fishing quotas in the steady state among the
different agents exploiting the fishery. To protect fish population from over exploitation a control
is imposed. The existence of its steady states and their stability are studied. The problem of
optimal policy is then solved by using Pontryagins maximal principle. The harvesting was
explicitly determined as an optimal output feedback control. Finally some numerical examples
for octopus Moroccan fishery are taken to illustrate the results.
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Résumé

Dans ce travail, nous nous intéressons à la modélisation statique du cycle simple effet d’ une
machine frigorifique à adsorption. En se basant sur un modéle simple simulant le cycle idéal de
la machine, nous avons développé un code de calcul qui permet de calculer à partir des quatre
températures de fonctionnement du cycle, les performances de la machine. Nous avons appliqué
ce modèle pour tester les performances thermodynamiques de deux couples qui sont les plus
utilisées dans ce domaine ; le couple charbon actif BPL - ammoniac et charbon actif AC 35 -
méthanol. Nous avons terminé ce travail par une étude comparative de ces deux couples.

En utilisant le modèle que nous avons développé, nous avons effectué une étude comparative
concernant les performances des deux couples. Cette étude a montré que pour toutes les condi-
tions de fonctionnements étudiées, les performances d’ une machine utilisant le couple charbon
actif AC 35-méthanol offre meilleures performances qu’ une machine utilisant le couple charbon
actif BPL-ammoniac. Cependant, de point de vue technique, une machine à adsorption utilisant
le méthanol est plus difficile à réaliser à cause des faibles pressions de fonctionnement qui sont
très inférieurs à la pression atmosphérique (problèmes d’étanchéités). Une machine à adsorption
utilisant l’ ammoniac comme réfrigérant à l’ avantage d’ éviter ce problème.
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Abstract

The job shop scheduling problem (JSSP ) is a classical problem in manufacturing, arising
daily in factories and workshops. This problem requires scheduling a number of jobs on avail-
able machines. Each job is a sequence of tasks which need to be executed on different machines.
To solve this problem, different methods have been used such as shifting bottleneck, simulated
annealing, tabu search and genetic algorithms. In this paper, we propose a new approach to
solve the job shop scheduling problem (JSSP ) using the continuous Hopfield network (CHN).
This approach is divided into three steps: The first concerns formulating a job shop scheduling
problem as a constraint satisfaction problem (CSP ). The second step involves modeling the
resulting constraint satsfaction problem as 0-1 quadratic programming subject to linear con-
straints (QP ). The later step concerns applying the continuous Hopfield network (CHN) to
solve this problem (QP ). Finally, some computational experiments solving the job shop problem
are shown
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Abstract

In this note we show the existence of bounded solutions of the nonlinear parabolic system

(u1)t +A1u1 = a1(x) |∇u1|p1 + f1(x, u1, u2)(u2)t +A2u2 = a2(x) |∇u2|p2 + f2(x, u1, u2)

where Ai is the pseudo-Laplacian operator and ai, fi are given functions, i = 1, 2.

Keyswords : Nonlinear parabolic systems; nonlinear gradients terms; p-Laplacian, existence
and bounded solutions.

Classification [2000]: 35K65, 35L05, 35K55, 65M15, 65M60
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Université Paul Sabatier,

118, route de Narbonne, F-31062 Toulouse Cedex 04, FRANCE. email : ghannam@cict.fr

Résumé

Dans cet exposé, nous considérons le système :

(S)





ρutt = divσ − F∇χ− Eu dans Ω× (0, T )
ϑt = κ (ν − ϑ) γ (χ)− β (ε(u))ϑ Ω× (0, T )
∂t (χ + ϑ) = D∆χ + α (χ) Ω× (0, T )
u = h sur Σ0 × (0, T )
σ.n = g Σn × (0, T )
∂χ
∂n = f Σ = ∂Ω× (0, T )
u(., 0) = u0 et ∂tu(., 0) = u1 dans Ω
ϑ(., 0) = ϑ0 et χ(., 0) = χ0 Ω

avec

εij(u) =
1
2

(
∂ui

∂xj
+

∂uj

∂xi

)
1 ≤ i, j ≤ 3, σ = λ {divu + υλ∂t (divu)} I + 2µ {ε(u) + υµ∂t (ε(u))}

et Ω un ouvert de R3. Les inconnues sont u, ϑ et χ. Les autres paramètres intervenant dans
le système (S) et les expressions des tenseurs ε et σ sont soit des constantes soit des fonctions
données. Dans cet exposé nous établissons un résultat d’existence et d’unicité globale de la
solution pour (S). En suite nous étudions le problème stationnaire associé.
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Abstract

In this paper, we present a new cryptographic system which is a combination of a hybrid
genetic algorithm and particle swarm optimization. The focus of this research is on a hybrid
method combining two heuristic optimization techniques, genetic algorithms (GA) and particle
swarm optimization (PSO) for the global optimization of encryption and decryption of a message.
Denoted as GA-PSO, this hybrid technique incorporates concepts from GA and PSO and creates
individuals in a new generation not only by crossover and mutation operations as found in GA
but also by mechanisms of PSO. The performance of the two algorithms has been evaluated
using several experiments. We have also compared our algorithms to the well-known ciphering
algorithms such as DES, IDEA, and RSA. The experimental results show that our algorithms
have the fastest deciphering time and an average ciphering.

Key words: Heuristic optimization, Genetic algorithms, Particle swarm optimization.
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Abstract

In this paper, we borrow the concept of reference direction approach from the multi-criterion
decision-making literature and combine it with an genetic procedure to develop an algorithm for
finding a single preferred solution in a multiobjective optimization scenario efficiently. In this
approch, multiple reference points can be used instead of traditional techniques.
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Résumé

Ce travail a pour objectif de présenter une méthode permettant la résolution des conflits
aériens. Cette méthode est basée sur les réseaux de neurones artificiels et leur apprentissage
via les algorithmes génétiques. Dans un premier temps nous présentons les différentes entrées
du réseau de neurones artificiels avant de fixer une architecture pour ce réseau. Ensuite, nous
présentons l’algorithme d’évaluation du réseau de neurones artificiels. Les résultats ainsi obtenus,
sont utilisés pour développer une méthode de résolution de conflits aériens à plusieurs avions. La
méthode proposée est expérimentée et testée sur des instances du problème de conflits aériens.
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Statistical approach for the classification of image texture
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Abstract

We propose an approach for the classification of image texture databases. It is based on the
fact that an image is composed of regular texture regions that can be successfully represented
by co-occurrence matrices. So , we first extract the features based on certain characteristics of
the co-occurrence matrix and thes we use these features to train a neural network for classifying
image textured into 6 common classes.

In the retrieval experiments, we used 6 classes of Brodatz textures, the images are not globally
gray scale corrected. Each of the original images is split into 16 160x160 pieces, resulting to
database with 90 images.
The image of Brodatz texture is subdivided into blocks and for each block five GLCM (Grey
Level Co-occurrence Matrix) features are extracted.

We compute GLCM for the fixed d, and racterize the statistical behθ=0 degree , 45 , 90 and
135 degrees. So we have 4 co-occurrence matrices. Based on each computed GLCM, 12 features
that can successfully chaaviour of a co-occurrence matrix are extracted.
The obtained results compared with the existing approaches demonstrate the performance of
our proposed approach.

Keywords: texture, classification, Gray level co-occurrence matrix, Feature extraction, neural
network.



MOMA’09 : 2ème Meeting en Optimisation, Modélisation et Approximation, 19-21 Novembre 2009, Casablanca 50

A Coupled Lattice Boltzmann approach for solute transport
in unsaturated water flow

H.Hammou1, I.Ginzburg2, M. Boulerhcha1 & V.Pot3
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Abstract

This study develops two-relaxation-times Lattice Boltzman model for coupling of multi-
dimensional water flow and solute transport in homogeneous unsaturated porous media. The
two governing equations, the Richard’s equation for unsaturated flow and the advection-diffusion
transport equation, based on the locally obtained Darcy’s velocity and moisture-content distri-
bution, are highly non-linear for both, advection and diffusion terms. Numerical solving of
transport equation becomes difficult for sharp infiltration fronts in dry soil. The stability of
the coupled method is strongly improved with the help of the transformed equilibrium distri-
bution for the product of moisture content and concentration, as the primary variable. The
performance of the 3-D method (D3Q7 velocity set) is assessed on different test cases, using 1-D
analytical solution for very dry initial conditions and 1-D and 2-D benchmark simulations with
the HYDRUS code for a large variety of physical parameters. The focus is on the understanding
of stability of the developed scheme for diffusion-dominated and advection-dominated problems,
as a function of all available equilibrium and collision parameters.
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Abstract

We present a numerical method for computing the propagation of a diffusing pollutant in
shallow water. The flow is modelled by the Saint Venant system with source terms of shallow
water equations and the pollutant propagation is described by a convection-diffusion equation.
Cell-centered finite volume scheme on an unstructured mesh is used, coupled with an adap-
tive procedure based on multi-level refinement-unrefinement for spatial discretization. At the
boundaries of each element, the fluxes are resolved by Roe approximate Riemann solvers, ex-
tended in second order by the MUSCL approach with VanAlbada limiter. A two step Runge
Kutta method is employed for time integration (which increases the CFL condition) to obtain
formally second order accuracy in time. The source terms was discretised by upwinding scheme
of Vazquez. The numerical results show the desired accuracy, high-resolution, and robustness
in CPU of our methods.
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Optimization of interdigitated electrodes geometry of MSM PD based ZnO
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Abstract

The metal - semiconductor - metal photodetector (MSM PD) is a promising candidate to
consider for the optical to electrical conversion stage, due to its several advantages, like its pla-
nar structure which is compatible with most semiconductor devices, its lower capacitance and
ease of fabrication and integration [1,2]. The performance of the MSM photodetector is mainly
determinate by the carrier’s transit time, in excess between the electrodes and the capacitance,
due to the metal contact. However a design of an adequate geometry of the interdigitated elec-
trodes becomes necessary for the improvement the response of the photodetector. In this paper
we investigate the capacitance of the ZnO based MSM PD to produce high-performance MSM
UV photodetector by optimization of dimensions of the interdigitated electrode system. The
absorption layer used is the n-ZnO epitaxial films which we have deposited on sapphire (0001)
by RF magnetron sputtering technique. The layer obtained had a thickness of 1 um, carrier
concentration equal to 2.5xe13 cm-3 and mobility equal to 30 cm2/vs [3,4] A low active area
leads to small capacitance and minimize the dark current. Spacing between fingers and width
finger determines the capacitance of the detector and the response time. In order to enhanced
responsitivity and photocurrent the optimum space finger and width finger will be found. The
I-V characteristics of ZnO MSM structure with interdigitated configuration calculated in dark
and under 375 nm illumination are evaluated. The metal contact used in this modeling is the
Ag with a barrier schottky is equal to 0.636V.

References

[1] K. Litvin, J. Burm, D. Woodard, W. Schaff, and L. F. Eastman , High speed optical
detectors for monolithic millimeter wa ve integrated circuits,in IEEE MlT-S Dig., vol. 2, 1993, pp.
1063-1066.

[2] S. Y. Chou and M. Y. Liu, Nanoscale tera-Herta metal-Semiconductormetal-photodetectors,IEEE
J. Quanrum Electron., vol. 28, pp.2358-2368, 1992.

[3] G. Harzallah, M. Remram et A. Nehhas, High Quality Cristalline ZnO Films on Saphire:
Effect of Heat Treatment,6th Symposium SiO2, advanced dielectrics and related devices Palermo,25-
26 June, 2006 Italy.

[4] G. Harzallah, M. Remram , Effets des paramtres de dpt par la technique (magnetron Sputtring
RF) sur la qualit cristalline des couches ZnO , Matriaux 2006 Dijon, 13-17 Novembre 2006 France.



MOMA’09 : 2ème Meeting en Optimisation, Modélisation et Approximation, 19-21 Novembre 2009, Casablanca 53

A survey of recent advances in generalized monotonicity

A. Hassouni1 & A. Lahlou2
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faculté des Sciences, Rabat-Agdal

Hassouni@fsr.ac.ma
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Abstract

Generalized Monotonicity, introduiced by Karamardian in 1976, has arisen an important role
in operations research, in management science and in mathematical economics.

The purpose of this contribution is to gather characterizations and properties of generalised
map with applications to optimality conditions for a linear complementarity problem

Keywords: generalized monotonicity, optimality conditions, linear conplementarity problem
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Abstract

The aim of this work is to give a mathematical model describing and modeling the interac-
tions between Hepatitis B virus (HBV), liver cells (hepatocytes) and different types of immune
responses (CTL and antibody) and we present the global analysis of this model. We prove that
the solutions with positive initial values are all positive, bounded and not display periodic orbits.
In addition, the results of this analysis show that there exists a disease free equilibrium point
and four endemic equilibrium points.

Keywords: Mathematical model, CTL and antibody responses, basic infection reproduction
number, equilibrium point, stability

Global and Block extended Arnoldi methods for Sylvester matrix equations
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Abstract

In this talk, we describe the extended global Arnoldi process for constructing an F-orthonormal
basis of an extended matrix Krylov subspace. As for the extended block Arnoldi process, the
inverse of the matrix A is used to enrich the classical matrix Krylov subspace. Hence, the gener-
ated sequences of approximation subspaces contain information on both the matrix A and and
its inverse A−1. Then, we show how to apply the new process to obtain low rank approximate
solutions to continuous Sylvester matrix equations of the form AX−X B+EF T = 0, and to the
generalized Stein matrix equation AX B −X + E F T = 0. The matrices A ∈ IRn×n, B ∈ IRs×s

are large and sparse and E ∈ IRn×r, F ∈ IRs×r are matrices of rank r with r ¿ n and r ¿ s.
For the extended global Arnoldi Sylvester method, we give an upper bound for the residual
norm and show how to get the approximate solution in a factored form. We end this talk by
reporting some numerical experiments and comparing the performances of the extended global
and block Arnoldi process with those of the classical global and block Arnoldi processes for
solving continuous and discrete Sylvester matrix equations.



MOMA’09 : 2ème Meeting en Optimisation, Modélisation et Approximation, 19-21 Novembre 2009, Casablanca 55

Une approche basée sur les services web
pour partager des applications de calcul scientifique

Amrane Hocine1 & Simplice Dossou Gbete2
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Résumé

Nous proposons une approche basée sur les services web qui permet à des utilisateurs
géographi-quement dispersés de partager, à travers internet, des ressources logicielles (dans
notre cas des applications de calcul scientifique : analyse numérique ou statistique). Les appli-
cations de calcul scientifique sont rendues accessibles et utilisables dans des programmes clients,
sous la forme de services web. La création d’un service web à partir dune application existante,
est basée sur la description fonctionnelle et technique de l’application.
Le système MathSW(Mathématiques et Services Web) que nous avons conu offre des techniques
et outils pour créer et déployer des services web. Ils deviennent alors accessibles à partir de
postes clients connectés à Internet. Cette approche permet d’assurer le partage de une large
diffusion de l’application tout en garantissant la protection du copyright et une facilité de mise
à jour.

Ce papier présente quelques éléments sur les services web et leurs intérêts pour le calcul
scientifique, et donne ensuite une description de la conception du système et des techniques et
outils pour la création et l’utilisation de services web mathématiques pour le calcul scientifique.
Un exemple simple sur la “résolution de systèmes linéaires” permet d’illustrer notre approche.
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Abstract

To better understand the nickel-iron electrodeposition process, we are interested in the one-
dimensional model. This model addresses dissociation, diffusion, electomigration, convection
and deposition of multiple ion species. We study the global existence of solutions that are here
different ion concentrations in the mixture as well as the electric potential. We present also a
numerical approximation by using the finite element method. Simulations with experimental
data shows that our model can predict characteristic features of the nickel-iron system.
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Résumé

Dans ce papier nous proposons une nouvelle méthode basée sur la téchnique des éléments
finis pour la résolution des équations aux dérivées partielles introduite en traitement d’images.
Ces équations ont été étudiées dans le cadre de l’analyse multi-échelle et des problèmes de
restauration basées sur le principe de la diffusion anisotrope. Nous comparons quantativement
et qualitativement notre méthode de résolution avec la résolution explicite et semi implicite.
Plusieurs résultats appliquès sur des images synthétiques et réelles sont prèsentès.
Après les différents test que nous avons fait, il s’est avéré que notre méthode de résolution donne
des résultats très satisfaisants.
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Résumé

L’analyse précise d’un mât de pylône haubané suite à la rupture d’un de ses câbles est très
complexe. Le calcul de la norme NF EN 1993 Eurocode 3 [1], liée au calcul des structures
en acier, utilise une analyse simplifiée qui convient de considérer que ”les forces dynamiques
résultant de la rupture d’un hauban sont équivalentes à une force statique agissant sur le mât
haubané au niveau de la nappe de haubans o il est supposé que la rupture se soit produite”. A
cela vient s’ajouter l’introduction d’un coefficient de sécurité : ”il convient de majorer les ten-
sions dans les haubans résultantes par un facteur 1,3 dans le cas de mâts haubanés comportant
deux nappes ou si la rupture considérée est celle d’un hauban supérieur”.

Le but de cette étude est d’introduire une analyse temporelle du comportement non linéaire
d’un pylône haubané suite à la rupture soudaine d’un de ses câbles. La simulation de cette
rupture est réalisée en supprimant un hauban de la nappe supérieure du pylône initialement
à l’équilibre stationnaire, sans introduction d’accélération nodale [2]. Il convient par la suite
d’effectuer une comparaison des résultats de cette étude dynamique non linéaire (les amplitudes
maximales au niveau du sommet du mât du pylône et les forces internes dans les câbles) à ceux
obtenus à l’issue d’une étude statique non linéaire correspondant à la norme NF EN 1993 Eu-
rocode 3.

L’étude est réalisée sur un pylône haubané de 80m de haut, soutenu par deux nappes de
haubans de trois câbles chacune, les câbles ayant une tension de pose de 90000N. Les résultats
obtenus ont mis en évidence une cinématique des haubans dans la situation dynamique qui est
très éloignée de celle du cas statique. À cela viennent s’ajouter des amplitudes de déformations
et de contraintes fortement réduites dans le cas dynamique.

Remerciements : Cette étude est réalisée dans le cadre d’une thèse régionale industrielle,
financée par la Région Haute-Normandie et l’entreprise CGTI - RFS située à Pacy-sur-Eure.
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Azzedine Ismail

Ecole Hassania des Travaux Publics
Km 7, Route dEl jadida, B.P. 8108, Oasis Casablanca-Maroc

ismail@ehtp.ac.ma ismail azzedine@yahoo.fr

Résumé

Atteia [1], Atteia et Benbourhim [2] ont introduit les variétés splines élastiques qui sont
solutions du problème de minimisation:

inf

{∫

IRn
ε(v) : ε(v)dx; v ∈ H,

1
|ωi|

∫

ωi

ai.vdx = di, 1 ≤ i ≤ m

}

où H est l’espace des fonctions vectorielles v = (vi) ∈
(
L2(IRn)

)n telles que

ε(ν) =
1
2
(∇ν +∇ν>) ∈ (

L2(IRn)
)n×n

avec {ai; i = 1, ..., m} une famille de vecteurs de IRn et où di ∈ IR, 1 ≤ i ≤ m.
Partant de ce point de vue, on s’interesee dans cet article au problème des splines basé sur

la minimisation de l’énergie de déformation élastique:
avec H désigne des espaces de Sobolev

(
H1

0 (Ω)
)n,

(
H1(Ω)

)n, et où les Λi, 1 ≤ I ≤ M sont
des éléments donnés de IRn.

(P ) inf
ν∈k

∫

Ωi

{
2µε(ν) : ε(ν) + λ(divν)2

}
dx

La solution du du problème (P) peut être intérpretée comme le champ des déplacements
(dans IRn) d’un corps élastique homogène et isotrope occupant la portion d’espace définie par
Ω, dans son état naturel, et soumis à la famille de contraintes :

1
Ωi

∫

Ωi

udx = Λi 1 ≤ i ≤ m

Pour approcher la solution du problème (P), On présente dans ce travail une méthode
d’approximation par éléments finis mixtes basée sur la technique du Lagrangien augmenté.
(pour une étude similaire consulter également, par exemple, A. Ismail [3], pour plus de détails).

Mots clés :Splines vectorièlles, Splines élastiques, éléments finis mixstes, lagrangien augmenté.
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Abstract

In this work, we propose a new preconditioned ADI-Krylov method for solving large and
sparse Lyapunov and algebraic Riccati Matrix Equations. Such problems appear in control
problems, filtering and image restoration. The proposed method is a Krylov subspace method
based on the block Arnoldi algorithm and preconditioned with some ADI iterations. We show
how to choose ’optimal’ ADI parameters and we apply the block Arnoldi method to solve the
obtained matrix equation. Upper bounds are established for the errors of the low-rank approx-
imate solutions. Numerical results are given to verify the efficiency and accuracy of the new
algorithm.
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Abstract

This study describes the results of an application of control engineering methodology to the
problems of regulating fisheries. By employing a well-known lyapunov approach, we develop a
technique for designing a state feedback control law which stabilizes the system. The continuous
age-structured model is considered. The fishing effort is taken as a control term the age classes
as a states and the total caught as a measured output. The continuous non-linear model is first
represented by a Takagi Sugeno model. Next, the feedback stabilisation of the stock is studied.
The controller is designed in terms of linear Matrix Inequalities (LMI) problem. The obtained
simulation results indicate that considerable method is effective.
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Abstract

We study the pointwise asymptotics inside the unit disk for orthogonal polynomials with
respect to a measure belonging to the polynomial Szego class and perturbed by a finite Blaschke
sequence of point masses outside the unit disk. Moreover, we show that these asymptotics hold
in L-sense on the unit circle.
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study
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Abstract

The Results of all programs installed to earth are affected by the drastic effects of terrestrial
atmosphere transparency: droplets of water, humidity, wind impregnated by dust or sand and all
other impurity affecting the terrestrial atmosphere. Obviously, the programs of measurements
embarked on the planes or installed in the space are safe from this problem, but the budgets
are not the sam · · · . It is in the first version of IRIS (1989-2000), 1991-1993, that we have
tried to develop a two-dimensional differential photometer. At first we have started with a one-
dimensional experimental realization
In this article, we undertake to discuss the project of conception, realization and construction of a
two-dimensional photometer destined to measure the wicked effects of the terrestrial atmosphere,
in other words a receptor CCD camera. In a first time, one made a statistical study, with
approximations in our calculation, in order to estimate the most meaningful parameters, like
the RMS by pixel and by 15 seconds. One knows that we do our measurements, of the oscillation
speed, every 15 seconds.
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Etude de l’Energie Critique Associée à un Supraconducteur Filiforme
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Résumé

Il est bien connu dans la littérature de la supraconductivité que l’énergie critique associée à
la première solution non nulle du problème d’équilibre gérant l’état thermique d’un supracon-
ducteur filiforme de longueur L et de conductivité thermique k de type :

(e)
{ −(k(u)ux)x = F (u) sur ]0, 1[

u(0) = u(1) = 0

représente une bonne approximation de la quantité d’énergie susceptible de faire transiter le
supraconducteur vers l’état normal résistif. Les travaux de Seol and Chyu [5] définie cette
énergie par:

Θ = A

∫ L

0

∫ T (X)

0
C(ω)dωdX (2)

Où A et C(T) désignent, respectivement, l’aire de la section droite du supraconducteur et
sa chaleur volumique. La fonction T(X) représente l’équilibre thermique correspondant à la
première solution stationnaire non nulle du problème (e).
Dans ce travail, nous montrons que Θ ait des propriétés mathématiques permettant de garantir
le retour vers l’état supraconducteur après toute perturbation thermique probable, et cela via
la détremination de la valeur minimale possible pour cette énergie.
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1615, 25010 Besancon, France

2 Astronomy and Physics Department, Clemson University, SC 29634, USA

Résumé

Le projet consiste à reconstruire un modèle 3D d’un objet réel à l’aide d’un système de vision
stéréoscopique. Deux caméras prennent simultanément des images de la même scène depuis
deux points de vue différents. Nous utilisons ensuite un algorithme de triangulation basé sur les
principes de la géométrie épipolaire. Il faut reconnâıtre dans les deux images les couples de points
qui correspondent chacun à un point de l’objet réel. Cet objet étant diffus, sans ligne droite ou
points spécifique repéré, nous employons un coefficient de corrélation croisée pour identifier les
couples de points. Une première application de l’algorithme consiste à donner une restitution
3D de la couche émissive OH située au niveau de la mésopause. Lorsqu’une onde de densité
atmosphérique se propage, cette couche prend une forme ondulée. La restitution 3D permet de
mesurer l’amplitude de l’ondulation et l’énergie cinétique oscillatoire de la perturbation. Une
première campagne d’observation a eu lieu au Pérou en juillet 2006 sur deux sites distants
de 645 km. Le premier site était le Cerro Cosmos à l’ouest de Huancayo (12 o 09’08.2”N,
75 o, 33’49.3”O, altitude 4620 m). Le second site était le Cerro Verde au sud-ouest d’Arequipa
(16o 33’17.6”N. 71o 39’59,4”O, altitude 2272 m). Les deux caméras étaient orientées l’une vers
l’autre dans un mode ‘vis-à-vis’. Le traitement des images comporte une correction de champ
plat, la soustraction de l’image d’obscurité, puis l’inversion de la perspective présente dans les
images. On obtient ainsi, pour chaque image, une description photométrique réelle de la couche
émissive. Ensuite, l’algorithme de triangulation est appliqué pour restituer le relief 3D de la
couche émissive.
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Abstract

Building model for nonlinear system represents a challenge and the interest systems from
the need to give new solutions to some long standing problems in engineering and electrical
societies. This paper presents comparison between the capability of Genetic Algorithms (GAs)
and Neural Networks (NNs) in the identification of dynamical nonlinear systems. The dynamics
of the nonlinear systems have been described by first, second and third order terms. GAs &
(NNs) are used successfully to identify the coefficient of these terms. A comparison between
Neural Networks (NNs) and Genetic Algorithms Estimation (GAE) procedures is provided. The
comparison was employed based on three cases, Nonlinear Input (NLI), Nonlinear Output (NLO)
and Nonlinear Input and Output (NLINLO) Genetic Algorithms and Neural Networks (NNs)
shows better performance in the deferent cases.
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Abstract

The determination of the dynamic response is fundamental for analysis of a bridge structure.
The bridge is modeled as an orthotropic rectangular plate with a pair of parallel edges simply
supported under moving load. An orthotropic plate is defined as an element of structure having
various properties in the two orthogonal directions. The study of the free vibration is based of the
resolution of the differential equation depending on the mechanical properties of the plates. For
the determination of natural frequencies, we develop a computer code using a bisection method
with interpolation which precision reached10-12 . We propose in this analysis the evolution
of the response function of the ratio of rigidity structure subjected to moving loads by using
the modal superposition method and the integral convolution. The effect of the eccentricity of
the loads, simulating real trajectories, is analyzed according to various speeds and intensities of
loading.
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Résumé

La structure des plaques infiniment minces dépolies provoque des singularités des champs
repré sentatifs des grandeurs physiques sur les bords des surfaces caustiques. Ces singularités il-
lustrent des situations de diffractions par l’effet de bord, ce problème se modélise par la résolution
du problème extérieur tridimensionnel de Dirichlet pour l’équation de Helmholtz sur une frontière
ouverte bornnée. La solution du problème est une représentation intégrale, s’exprime en fonction
d’une fonction inconnue dite densité de type Holder qui vérifie l’équation intégrale de Fredholm
de première espéce. En intervenant les opérateurs intégraux au bord et le principe de superpo-
sition dans la théorie du rayonnement des sources électromagnétique sur les ondes stationnaires,
nous arrivons à construire un espace de Hilbert, qui permet d’appliquer l’alternative de Frédholm
pour avoir l’existance de la solution, pour l’unicité, nous avons appliqué la méthode de Water-
man et des travaux de Colton et Kress. L’approche numérique est basée sur la méthode des
équations intégrales, en utilisant les éléments frontiére par des transformations isoparamétriques
par la méthode de collocation.

Mots clés : Fonctions harmoniques, Equation intégrale, Principe de superposition, Elements
frontière.
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Optimizing the time spent by diffusion
processes in intervals
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Abstract

The problem of optimally controlling a one-dimensional diffusion process X(t) is considered.
The aim is either to minimize or to maximize the time spent by X(t) in an interval. It is shown
that it is sometimes possible to obtain the optimal control by considering the corresponding
uncontrolled process. The problem formulation generalizes that in Whittle (1982).

The same type of optimization problem is also treated for a two-dimensional degenerate
diffusion process (X(t), Y (t)) for which the derivative of X(t) is a deterministic function of X(t)
and Y (t). This problem has applications in reliability theory [see Lefebvre (2009)].

Key Words: Survival optimization, LQG homing, Wiener process, exit time, reliability, mean
time to failure.

AMS Subject Classification: 93E20.
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Résumé

Nous dérivons la formule du ε-sous-différentiel au sens de l’analyse convexe de la composée
simplement à partir de celle de la somme. Cette méthode permet de préserver le cadre infini-
dimensionnel et les conditions de qualification des contraintes du genre Moreau-Rockafellar
ou Attouch-Brézis. Nous en déduisons alors les conditions d’optimalité en termes d’ε-sous-
différentiel pour les ε-solutions d’un programme DC avec contraintes convexes satisfaisant les
conditions de qualification évoquées.
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Résumé

Le développement actuel des moteurs automobiles doit répondre à une volonté de réduction
de la consommation de carburant et à des normes de plus en plus sévères en ce qui concerne
l’émission de gaz polluants. Cette diminution n’est possible que par une connaissance appro-
fondie des phénomènes physiques mis en jeu dans le fonctionnement du moteur (aérodynamique,
turbulence, injection, mélange, combustion,. . . ). À ces phénomènes complexes viennent s’ajouter
des instabilités cycle á cycle qui sont à l’origine de plusieurs problèmes. Bien que les phénomènes
qui sont à l’origine des variations cycle à cycle aient été identifiés, il est très difficile d’ établir
la contribution relative de chacun de ces phénomènes. Mais, il est généralement admis que l’ a
érodynamique et la qualité du mélange sont des facteurs qui ont une influence importante sur
les variations cycle à cycle de la combustion.

Plusieurs auteurs ont démontré que les variations cycliques peuvent être inhérentes à la
nature chaotique de la combustion dans les moteurs. L’un des facteurs responsable des variations
cycle à cycle est l’instabilité des caractéristiques de l’écoulement tourbillonnaire Tumble. Cette
instabilité peut être due aux fluctuations des conditions initiales.
L’objectif principal du présent travail est d’étudier l’effet des petites fluctuations des conditions
initiales sur l’instabilité qui accompagne ce tourbillon dans une chambre de combustion.
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Abstract

Rotor blades are the most flexible part of the wind turbine, and their modal behavior has a
great influence on the overall dynamics and energetic performance of the turbine. Consequently,
the calculation of mode shapes and frequencies of the blades is essential to predict the structural
problem of the rotor such as blade fatigue (which is one of the major concerns of the designers)
and to estimate the energetic performances of the turbine as well.
This analysis can result in a substantial saving of the system cost of energy.
Recently more attention is given to modal analysis and many experimental and numerical studies
were carried out.

The calculation of mode shapes is in fact a difficult task due to the complex nature of the
blade movement. In this work, a numerical approach is used to solve the blade motion equation.
The solution of this fourth order differential equation is complicated by its special boundary
conditions. This boundary problem is characterized by two initial values (the displacement and
the slope are nil, at the fixed end) and two final values (the shear force and the bending moment
must be zero at the free end).

In order to start any numerical solution of the equation the boundary problem must be
converted to an equivalent problem having four known initial values.
For this task, an iterative algorithm was developed to estimate the right initial-value problem
that matches the specified boundary problem. This algorithm starts from a first guess of the
initial values, to allow the mode equation to be solved in order to obtain the final values (at the
free end of the blade). These initial values are then corrected by means of secant formula. This
procedure is repeated till the calculated final values coincide with those specified by the original
boundary problem.
It has been verified that this algorithm converges when the predictor corrector method (Adamas
formula) is used to solve the equation, whereas convergence is not achieved when the Runge-
Kutta method is employed.

A Fortran computer program was implemented to perform these computations. This modal
analysis can be used to determine dynamic stresses and to estimate thereafter the fatigue of the
blades.

Keywords: Wind Energy, Structural Dynamics, Aerodynamics, Numerical Analysis.

Subjclass[65]: Numerical Analysis.
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Abstract

For the usual norm for both operators S and R, one always following estimate ‖SR−RS‖ ≤
2‖S‖‖R‖, in this paper we’ll try to give an improved estimate in the case S and T are subnormal
operators, Our paper generalizes the case already studied by Kittaneh [7] where S and R are
normal operators in B(H), some results are proved and some particular cases are given

Keywords: Norm estimate, Subnormal operator, Complex representation
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Abstract

The electronic and the magnetic of semimagnetic semiconductors A1−xMnxTe(A = Hg,Zn, )
are studied. The magnetic phase diagrams have been determined by the replica method and
the high temperature series expansions in the framework of the different models using the vari-
ational principle. A spin glass state has been obtained for x < xc(xc = 0.6). This phase is
attributed to the randomness and the frustration of the antiferromagnetic interactions between
the Mn magnetic ions arising from the topology of semimagnetic semiconductors A1−xMnxTe.
The sp3 semi empirical nearest-neighbour tight-binding formalism is used to compute the band
structures of the above two systems in the hole range of concentration 0 < x < 1. The variation
of the gap energy Eg with x is plotted.

Keywords: semimagnetic semiconductors, replica method, the high temperature series expan-
sions, magnetic phase diagram.
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Abstract

We show convergence to equilibrium for the backward Euler scheme which discretizes the
gradient flow ut = −∇F (u) with F coercive and analytic. We extend partially this result to the
θ-scheme and to the infinite dimensional case and we discuss some recent related results.
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Abstract

Many environmental problems contain incomplete data. We propose a sentinel method for
the detection of pollution present in the state equation of a dissipative system of incomplete
initial condition. In the present case, the control and the observation have their supports in
different open sets.The problem of determining a discriminating sentinel is equivalent to a null-
controllability problem with a constraints on the control, for which we use Carleman inequalities.
We then give the characterization of the discriminating sentinel.
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Abstract

We perform an empirical study to demonstrate the interest of a good initialization procedure
when running a multiobjective evolutionary algorithm (MOEA) in the context of the multiob-
jective 0/1 knapsack problem (MOKP). In this sense, we propose a multiobjective ant system
called MOAS-MOKP which is adapted to the MOKP structure. MOAS-MOKP is used as an
initialization procedure for a MOEA in the MOKP context. The experimental results show a
good performance of the proposed initialization procedure (MOAS-MOKP) in comparison with
two other initialization procedures (random initialization and local search initialization).
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Abstract

The Probabilistic Transformation Method (PTM) is an efficient reliability method to solve
problems of mechanical systems with uncertain parameters . This method is readily applicable
in the case where the expression between input and output of structures are available in explicit
analytical form. However, the situation is much more involved when it is necessary to perform
the evaluation of implicit expression between input and output of structures through numerical
models. In this paper we propose technique that combines Finite Element Analysis (FEA) with
the commercial software , and Probabilistic Transformation Method (PTM) program to evaluate
the Probability Density Function (PDF) of response where the expression between input and
output of structures is implicit . This technique is doing by interfacing between FEA software
and Reliability program. It involves four main steps: (1) sampling on input random variables,
(2) using (FEA) to have the response variable of system (3) estimating the probabilistic density
function (PDF) of the response variable using the PTM program, (4) concluding the probability
of failure and reliability of systems. Numerical examples of structures are presented in order to
demonstrate the applicability, accuracy and efficiency of the present technique.
Keywords: Reliability Methods, Probabilistic Transformation Method, Finite Element Analysis,
commercial software, Reliability program, structures.
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Maximization of exergy-based efficiency for fluidized heat exchanger
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Abstract

Exergy-based efficiency for devices producing work is usually defined as a ratio of obtained
useful work to the maximal feasible work which is a difference between stream of exergy provided
to device and stream of exergy leaving this device. For devices producing no work (e.g. heat
exchangers) commonly accepted definition of an exergy-based efficiency doesn’t exist so the
efficiency is defined by various ways. In the earlier studies one of the authors of this paper
(A. Po.wiata) considered two definitions of exergy-based efficiency. The first definition bases on
balance of exergy. Hence the exergy-based efficiency is determined as a ratio of exergy stream
flow out from a device to exergy provided to the device. In the second way the heat exchanger is
treated as an entropy generator and the exergy efficiency is defined using the ratio of generated
entropy to exergy provided to the exchanger by hot stream (see eq. (1)). For heat exchangers
this efficiency can be also defined as a ratio of an increase of exergy in heated stream to a decrease
of exergy in heating stream. Especially, studies on exergy-based efficiency were concentrated on
the fluidized heat exchangers. For the fluidized heat exchanger these efficiencies are functions
of heating gas parameters (temperature, pressure drop and flow rate) and inlet and outlet solid
temperatures. It was shown that for the second definitions of exergy-based efficiency one can
expected that maximum of exergy-based efficiency exists.

Proposed paper presents results of maximum of exergy-based efficiency, η, searching by
optimal choice of process parameters for the fluidized heating exchanger and exergy efficiency
defined using the ratio of generated entropy to exergy provided to the exchanger by hot stream,
equation (1)

η =
Bout

c −Bin
c

Bin
h −Bout

h

= 1− Ta∆S

Bin
h −Bout

h

where B is an exergy, ∆S is entropy generated in the heat exchanger, and Ta is ambient tem-
perature.
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Identification des paramètres d’une structure hydroformée

B. Radi1, A. Cherouat2, M. Ayadi3 & A. El Hami4

1 FST Errachidia, BP: 509, Boutalamine, Errachidia.
bouchaib.radi@yahoo.fr

2 UTT, 12 rue Marie-Curie, BP 2060, 10010 Troyes, France.
Abdelhakim.Cherouat@utt.fr

3 Ecole Supérieure des Sciences et Techniques de Tunis.
4 LMR, INSA de Rouen, Avenue de l’Université, 76800 Saint Etienne de Rouvray, France.
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Résumé

Sous l’impulsion des accords de Kyoto sur la réduction des émissions des gaz à effet de
serre, le secteur automobile ou aéronautique s’est vu dans l’obligation de revoir ses méthodes et
ses technologies de production pour pouvoir satisfaire aux nouvelles normes environnementales.
Réduire la consommation du carburant est un moyen immédiat pour réduire l’émission des gaz
polluants.

Les besoins de réduction du poids se sont concrètement traduits par l’introduction de nou-
velles nuances plus légères dans les structures automobiles (alliages d’aluminium et aciers à
haute limite élastique). La réduction du poids ne concerne pas seulement le développement de
nouveaux matériaux plus légers et plus performants, mais également la réduction du nom-
bre de pièces élémentaires. Ainsi la réduction du nombre de pièces de structure entrâıne
systématiquement la réduction de la matière première utilisée, de cordon de soudure, voire
de an n’ayant comme seule utilité que des exigences du procédé de soudage. Toutefois, la pro-
duction de géométries complexes en une seule pièce, n’est souvent pas faisable avec le procédé
conventionnel (comme l’emboutissage). Le procédé d’hydroformage vient pour répondre à ces
différentes exigences. L’analyse du procédé de l’hydroformage par la simulation numérique par
éléments fnis permet d’apporter des prédictions qui sont généralement influencées par la lois de
comportement du matériau utilisées dans la modélisation. Ce travail présente un modèle 3D de
simulation numérique de l’hydroformage développé sous Abaqus/Explicit. Les paramètres de
la loi de comportement ainsi utilisés dans la simulation numérique ont été identifiés grce à une
méthode d’optimisation proposée.

On the dynamics of some non-holomorphic iterations based upon the
Cauchy’s method
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Abstract
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In [1] we studied the dynamics of one dimensional complex map, obtained by applying
Cauchy’s method to a complex polynomial. We have shown that this method can not converge
to all the roots of this polynomial and we gave several non-holomorphic methods enabling
this convergence. In this work, we propose to extend this case study to a non-holomorphic
perturbation of the Cauchy’s method, and its two-dimensional real form, permits to show the
importance of critical lines in this dynamics.
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On Some Nonlinear Integral Equation at the Boundary in the Potential
Method
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Abstract

In the present paper, we look for the solution of the Laplacian equation with nonlinear data
of the form:

(P )

{
∆u = 0 , x ∈ Ω
∂u(x)

∂n = g (x, [u(x)]) , x ∈ Γ
(1.1)

Where Ω is an open bounded region in R2 with a smooth boundary Γ = ∂Ω and g (x, [u(x)]) is
a measurable function. If the solution of problem (1.1) is represented by a potential of double
layer, we obtain a nonlinear integral equation on the boundary of the form

Tw = Ngw (1.2)

with w = [u(x)] = u|inter − u|exter.
Where T is linear hyper singular integral operator and Ng is a Nemytskii operator.
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Unfortunately, the integral operator T−1 is not continuous. To surmount this difficulty, we
will transform (1.2) to in the form:

w = Aw + Bw (1.3)

where A is compact linear operator and B is a strict contraction nonlinear operator. The
existence result will be a consequence of the Krasnosel’skii fixed point theorem [1, 2].
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The Sequential regularization of index 2 differential-algebraic problems

Salmi Abdelouahab
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Résumé

Dans ce travail, nous généralisons la méthode de régularisation (MRS) pour les EDA non
linéaires d’indice supérieur, et on applique cette méthode pour les systèmes à multi- corps avec
ou sans contraintes singulières. Nous considèrons le problème modèle d’ordre ν :

x(ν) = f (x, x′, ... , x(ν−1), t)−B(x, t)y

0 = g(x, t)

et ce système est d’indice ν + 1, si la matrice GB est non singuliére, oú G = ∂g
∂x ..
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Perturbation optimale pour le transfert thermique par convection mixte
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Résumé

On se propose d’étudier la croissance de perturbation du profil de vitesse pour le transfert
thermique en convection mixte à l’entrée d’un canal rectangulaire. L’écoulement est supposé
bidimensionnelle et le fluide est newtonien, incompressible, obéissant aux hypothèses de Boussi-
nesq. Il s’agit donc de rechercher la perturbation optimale c’est à dire la perturbation à l’entrée
(e), qui conduit à une augmentation du nombre de Nusselt global pour un régimes d’écoulement
donné. La méthode du contrôle optimal basée sur la technique des équations adjointes est utilisée
pour déterminer la condition d’optimalité.

A Reflection Factors Oriented Spectral Domain Approach and its
Application to Multilayered Superconducting Microstrip Line

F.Z. Siaba, M.L. Riabi & M.T. Benhabiles

Département d’Electronique, Faculté des Sciences de lIngénieur,
Université Mentouri, Constantine, 25000, Algérie

si fati@yahoo.fr

Abstract

An alternative formulation of the spectral domain approach (SDA) method presented for
hightemperature superconducting microstrip line Greens function derivation. The method relies
on reflection factor rather than the transverse impedance used in the immittance approach. The
inner products is involved in the Galerkin procedure are pole-free. The numerical examples are
presented and close agreement is obtained between simulated and published data.

Existence of three positive solutions for some p-Laplacian boundary value
problems on time scales

M. R. Sidi Ammi1 & D. F. M. Torres2

1 FST Errachidia, Département de Mathématiques
2 University of Aveiro, Department of Mathematics

Abstract

In this paper we exhibit sufficient conditions to ensure the existence of at least three positive
solutions of some boundary value problems with p-Laplacian using the Leggett-Williams fixed-
point theorem.
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Modeling of defects parameters influence on a nanometric MOS capacity
characteristics

A. Merzougui & S. Latreche
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Abstract

In this work, we proceed to the calculation of the current-voltage I(V) characteristics of MOS
(Metal-oxide-silicon) devices in order to optimize them later. Theses characteristics describe
the conduction mode across their thin oxide. We consider in this case, the Fowler-Nordheim
conduction mode because it controls both writing and erasing operations in the EEPROM cell,
knowing that this last one is constituted of two MOS transistors [1],[2]. This study is focused
on the identification of defects influence; those are present in the tunnel oxide of the considered
structure. We were interested in particularly, in the analysis of the defects’ parameters influence
such as, their concentration, their energy activation, their capture section and especially, their
distance from the injecting interface [2],[3]. We point out that the carrier density is obtained by
the resolution of ”Poisson” and ”SCHRODINGER ”equations. This last one permits to modeling
the quantum effects which appear under the nanometric oxide [4] . Obtaining the I (V) curves
of the MOS capacity considered requires a self consistent resolution of theses equations. It is so
evident that the auto-consistent resolution of the last system must be done numerically. The
concept of the finite difference mesh (F.D.M.) is considered. The system is then solving by
Newton-Raphson computation. The obtained results show that defect’s parameters influence
appear clearly on the I(V) characteristics for high gate voltages (12 V). We resume our results
by saying that the Fowler -Nordheim current varies proportionally with defects concentration,
it also increases in the same way with both their energies activation and their capture sections
[4]. In addition to this, we mention that the Fowler -Nordheim current is very sensible to the
position of the defects in the oxide layer [4].
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Global Convergence of the quasi Newton BFGS algorithm with new
nonmontone line search technique
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Abstract

The BFGS method is the most effective of the quasi-Newton algorithm for solving uncon-
strained optimization problem. In this work we develop a new nonmonotone line search of quasi-
Newton algorithm for minimizing function having Lipschitz continuous partial derivatives,The
nonmonotone line search can guarantee the global convergence of the original quasi-Newton
BFGS algorithm. Numerical experiments on sixteenth well-Know test functions with various di-
mensions generally encouraging results show that the new algorithm line search is available and
efficient in practical computation by comparing with other same algorithm in many situations.

Keywords: Unconstrained Optimization, BFGS update, Descent Condition ,Nonmonotone
Line Searches.
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A numerical approach for solving a creeping flow problem
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Abstract

The behavior of fluid in a cavity when subjected to movement of one of its surrounding walls
is modeled by a version of the Navier-Stokes equations. The problem to be discussed is described
as follows: A two-dimensional sectorial cavity

G = {(r, θ)‖1 < r < a, −α < θ < α}

is filled with incompressible fluid. The cavity is covered on the top with a flat plate. The steady
plane motion is generated by the uniform translation of the plate with a constant unit velocity
in the direction of increasing r. In the absence of inertial terms (that is, for zero Reynolds
numbers) we have creeping flow or well-known as Stokes flow which can be obtained from a
stream function satisfying the biharmonic equation

∇4u = 0

The purpose of this paper is to seek a numerical solution to the biharmonic boundary value
problem governing Stokes flow in a sectorial cavity. We will describe the boundary value problem.
The boundary value problem is decomposed into a coupled system of Poisson equations, and the
convergence for an iterative scheme for the coupled system is discussed. A numerical algorithm is
developed to find the stream function of the flow by solving the resulting linear system iteratively.
Finally, based on the numerical data from the algorithm, contour lines of the stream function
reflecting the eddies in the cavity are shown.
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Periodic Oscillations and Stability Analysis in a Tumor-Immune System
Competition Model with one Delay
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Abstract

This paper analyzes the dynamics of a model of the competition between the immune system
and an aggressive host such as tumor. The model dynamics are described by a system of two
delayed differential equations. For positive value of the parameter immune response to the
appearance of the tumor cells, there are two possible steady states one of them is trivial and the
other is non-trivial. We show that the stability of the possible steady states depends crucially
on the time delay parameter. We prove the existence of a critical value of the delay for which
the non-trivial steady state becomes unstable via a Hopf bifurcation. In the end, we establish
an explicit algorithm for determining the direction of the Hopf bifurcation and the stability or
instability of the bifurcating branch of periodic solutions, using the methods presented by O.
Diekmann et al. In the end, we give a numerical application.
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