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Education

2005-2006 Post-doctoral position - Applied mathematics.
Corotational formulation for linear and non-linear elasticity models.
under the supervision of Barbara Wohlmuth.
Institut für Angewandte Analysis und Numerische Simulation, Universität Stuttgart.
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”Contrôle en chimie quantique : conception et analyse de schémas d’optimisation”.
under the supervision of Yvon Maday & Gabriel Turinici.
Laboratoire Jacques-Louis Lions, Université Pierre et Marie Curie, Paris.

2001-2002 Master D. - Applied mathematics, Université de Versailles Saint-Quentin-en-Yvelines.
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under the supervision of Yvon Maday & Gabriel Turinici.
Laboratoire Jacques-Louis Lions, Université Pierre et Marie Curie, Paris.

2001-2002 Master D. - Science dynamics, Université Denis Diderot-Paris 7.
”Etude d’une controverse en physique ionique (1897-1930)”.
under the supervision of Benoı̂t Lelong.
Laboratoire Rheseis, Université Denis Diderot, Paris.

2000-2001 Agrégation (French highest level for teaching certification) - Mathematics.
Ecole Normale Supérieure de Cachan - Antenne de Bretagne, Rennes.

1998-1999 Bach. D. - Mathematics.
Ecole Normale Supérieure de Cachan - Antenne de Bretagne, Rennes.
Training course : “Semi-lagrangian methods in meteorology”.
under the supervision of Mikhail Tolstykh.
Institute of Numerical Mathematics, Moscow.



Main contributions

Proof of convergence of a class of monotonic algorithms in bilinear control (ref. [5,10]),
Local matching indicators for concave cost optimal transport (ref. [16]),
Time Parallelization methods for optimal control (ref. [4]),
Conservative scheme for the co-rotational formulation (ref. [6]),
Reduced basis methods for variational inequalities, a posteriori analysis (ref. [18]).
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Thesis

”Contrôle en chimie quantique : conception et analyse de schémas d’optimisation”,
Thèse de l’Université Pierre et Marie Curie, soutenue le 30 septembre 2005.

Summary Many numerical simulations in quantum (bilinear) control use monotonically convergent algorithms (introduced by V.
Krotov, D. Tannor, W. Zhu and H. Rabitz). Yet, few mathematical analysis was available concerning these procedures.
We propose in this thesis a relevant monotonic time discretization of these algorithms and apply it to the control of
a quantum particle between two potential wells and to the control of molecular orientation and alignment. In order
to accelerate the computation, we also couple the monotonic schemes with a relevant parallel procedure, following
concepts developed with the parareal scheme (introduced by Y. Maday, J-L. Lions, G. Turinici), which enable us to
divide the time of computation by 10. Finally, we study the convergence of these algorithms from a theoretical point
of view and obtain a first sufficient condition of convergence.



Keywords Optimal control, bilinear control, monotonic schemes, time parallelization.

Habilitation à diriger des recherches

”Conception d’algorithmes performants pour le contrôle, le transport optimal et l’accélération de la résolution d’EDP.”
Thèse d’habiliation à diriger des recherches, soutenue le 18 novembre 2010.

Summary The first part of this text concerns optimization algorithms. The first chapter is in the field of optimal control, throught a
class of method usually called monotonic algorithms. The results deal with their time discretization, interpretation and
convergence properties. In the second chapter, three algorithms related to optimal transport are described : a method
to compute optimal transport plans in the case of the circle and convex costs, an scheme dealing with concave costs
in dimension one and a fast procedure to tackle a simplified transport problem in higher dimension. The second part
describes various methods to accelerate the resolution of partial differential equations. The acceleration is based on
time parallelization in the case of optimal control problems (first chapter), on a particular formulation in simulation
of elasto-dynamic models (second chapter) and on precomputations in the cases of the Schrödinger equation and of
variational inequalities (third chapter).

Keywords Numerical optimization, optimal control, quantum control, optimal transport, assignment problems, crowd motions,
mean field games, time prallelization, cor-rotationnal formulation, élastodynamic, reduced basis..
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Montréal, 7-12.08.05 ” Controlling molecular orientation with non-zero temperature ”,
Equations aux dérivées partielles de grandes dimension en sciences et en génie.

Innsbruck, 16-18.02.05 ” Control of molecular orientation and alignment by monotonic schemes ”,
24-th IASTED International Conference on modelling, identification and control.



National conferences

Nantes, 21.10.2016, ”Calcul de topographies pour la production d’énergie houlomotrice”.
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Séminaire du dept. de Math. de l’Antenne de Bretagne.

Paris, 25.03.2011, ”Quelques algorithmes pour le transport optimal ”.
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Organized with G. Carlier and J. Delon.
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Longyearbyen, 6-10.02.17 ”24-th International Conference on Domain Decomposition Methods”.
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Aude Genevay, Master D.
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2008-2012, Univ. Paris VI Kamel Riahi, Ph.D thesis.
Topic : time-parallelization for optimal control.
with Yvon Maday, defended 10.06.2012.

05-08.2011, Univ. Paris-
Dauphine

Ardacan Celebi, Bachelor D.
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Aimé Lachapelle, Ph.D thesis.
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05-07.2009, Univ. Paris-
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Mehdi Benhamouche, Master D.
Topic : Implicit monotonic schemes.

03-07.2008, Univ. Paris VII Pierre Bazot, Master D.
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2014- Member of the laboratory council (CEREMADE).

2011-2017 Member of the University Paris-Dauphine administrative council.
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2004-2005, Lab. J-L. Lions. Responsible for the seminar “Méthodes numériques”.

Review activities

— ESAIM proceedings,
— IEEE, CDC conference proceedings,
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Benasque, 28.08-09.09.11, Ecole d’été ”Partial Differential Equations”.
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Benasque, 26.08-09.09.07, École d’été ”Partial Differential Equations, Optimal Design and Numerics”.
Oberwolfach, 22-28.10.06, Atelier ”Mathematical and numerical aspects of quantum and chemistry problems”.
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Benasque, 28.8-09.09.05, École d’été ”Partial Differential Equations, Optimal Design and Numerics”.
Marseille, 9-22.08.04, École d’été CEMRACS.
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Limay, 8.12.12 Conference about applied maths in Lycée Condorcet, Limay.
Paris, 20.03.12 Journée de la recherche à Dauphine. ” Transport optimal, les mathématiques comme outil”.
Paris, 20.12.12 Colloque au lycée Chaptal. ” Procédures de vote, quelles règles pour quels impératifs ? ”.
Paris, 24.05.12 Colloque au lycée Chaptal. ” Comment résoudre des problèmes avec un dé ?”.
Paris, 26.05.11 Colloque au lycée Chaptal. ” Mathematiques et transport optimal”.

Research promotion

Paris, 22.11.12 Salon de l’éducation. Animation du stand SMAI/SMF.
Paris, 26.05.11 Participation à l’animation du salon des jeux mathématiques.

Teaching activities (french)

2014-2015,
Univ. Paris-Dauphine

Cours et T.D. ”Analyse fonctionnelle approfondie” (64H), M.1.
Cours. ”Analyse numérique des équations aux dérivées partielles” (30H), M.2.
T.P. ”Calcul et analyse numérique 3” (12H), M.1.
Responsable des stages de L.3. et de M.1.

February 2014,
École des mines, Paris

Cours ”Inégalités variationnelles et réduction de modèle” (6H), cours d’école doctorale.

2013-2014,
Univ. Paris-Dauphine

Cours et T.D. ”Analyse fonctionnelle approfondie” (64H), M.1.
Cours. ”Analyse numérique des équations aux dérivées partielles” (30H), M.2.
T.D. ”Analyse 1, suites et fonctions” (30H), L.1.
T.P. ”Calcul et analyse numérique 3” (12H), M.1.
Responsable des stages de L.3. et de M.1.

2012-2013,
Univ. Paris-Dauphine

Cours et T.D. ”Analyse fonctionnelle approfondie” (64H), M.1.
Cours. ”Analyse numérique des équations aux dérivées partielles” (30H), M.2.
T.D. ”Analyse 1, suites et fonctions” (30H), L.1.
T.P. ”Calcul et analyse numérique 3” (12H), M.1.
Responsable des stages de L.3. et de M.1.

2011-2012,
Univ. Paris-Dauphine

Année en délégation CNRS partielle.
Cours. ”Analyse numérique des équations aux dérivées partielles” (30H), M.2.
T.P. ”Analyse numérique des équations aux dérivies partielles” (12H), M.1.
Responsable des stages de L.3. et de M.1.

2010-2011,
Univ. Paris-Dauphine

Année en délégation CNRS partielle.
Cours. ”Analyse numérique des équations aux dérivées partielles” (30H), M.2.
Responsable des stages de L.3. et de M.1.

2009-2010,
Univ. Paris-Dauphine

Cours et T.D. ”Traitement numérique du signal” (64H), M.1.
Cours. ”Analyse numérique des équations aux dérivées partielles” (30H), M.2.
T.D. ”Analyse 3, séries et intégrales généralisées” (30H), L.2.
T.P. ”Calcul et analyse numérique 3” (12H), M.1.

2008-2009,
Univ. Paris-Dauphine

Cours et T.D. ”Traitement numérique du signal” (64H), M.1.
T.D. ”Analyse 3, séries et intégrales généralisées” (30H), L.2.
T.D. ”Algorithmes stochastiques et Méthodes de Monte - Carlo” (12H), M.2.
Encadrement du module ”Projet numérique” (15H), L.3.
T.P. ”Calcul et analyse numérique 3” (12H), M.1.

Avril 2008,
Univ. Iasi, Roumanie

Cours ”Optimisation et Contrôle, applications” (12H), M.2.



2007-2008, Univ.
Paris-Dauphine

Cours d’analyse (54H), D.U. GEA, 1ère Année.
Cours et T.D. ”Traitement numérique du signal” (64H), M.1.
T.D. ”Introduction au calcul et à l’analyse numérique” (64H), L.2.
T.D. ”Algorithmes stochastiques et Méthodes de Monte - Carlo” (12H), M.2.
Encadrement du module ”Projet numérique” (15H), L.3.
T.P. ”Calcul et analyse numérique 3” (12H), M.1.

Mai 2007,
Univ. Iasi, Roumanie

Cours ”Optimisation et Contrôle, applications” (12H), M.2.

2006-2007,
Univ. Paris-Dauphine

Cours d’analyse (54H), D.U. GEA, 1ère Année.
Cours et T.D. ”Traitement numérique du signal” (64H), M.1.
T.D. ”Introduction au calcul et à l’analyse numérique” (64H), L.2.

2004-2005,
Univ. Paris VI

Cours d’analyse (64H), D.E.U.G. Sc. de la Mat., 1ère Année.

2003-2004,
Univ. Paris VI

Cours d’analyse (64H), D.E.U.G. Sc. de la Mat., 1ère Année.

2002-2003,
Univ. Paris VI

T.D. d’algèbre linéaire (32H), D.E.U.G. MIAS, 1ère Année.
T.D. analyse et géométrie (32H), D.E.U.G. MIAS, 2ème Année.

Lecture notes

”Traitement numérique du signal”, 91 pages. Can be downloaded here (french) :
http://www.ceremade.dauphine.fr/˜salomon/teaching/index.html


