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MADAY  Yvon.

Date and place of birth  : May 20, 1957 at Saint Brieuc (22000) France.

Nationality : French.

Maried to Annick Maday, Four children (Charlotte, Marie Cécile, Agathe, Corentin).

Professional adress : Laboratoire Jacques Louis Lions
Université Pierre et Marie Curie
Boite courrier 187
75252, Paris Cedex 05
Tel number : (33) 1 44 27 71 94              Fax number : (33) 1 44 27 72 00

Home adress : 38 rue de Lancry, 75010 Paris.
Tel number : (+33) 1 42 01 18 10…….cell : (+33) 6 37 27 00 50

Current positions : Full professor at Université Pierre et Marie CURIE since October 1989,
Professor of « classe exceptionnelle » since september 2001
Visiting Professor at Brown University since september 2003
Consultant at ONERA

Current responsabilities :
Director of the Laboratoire Jacques Louis Lions (2001 -…)

Editor at Annales de l'Institut Henri Poinca ré (C) Non Linear Analysis, Calcolo, CAMCoS, Journal of
Scientific Computing, Maths in Actions,
Editor in chief of MathematicS In Action



Former main responsabilities

Director of the School of Doctoral Studies (1999 - 2004)
Department Head (1994-2001)
Director of the Scientific Council of the Math Department  (2001 -2004)
Director of the Federal Institute in M aths (2005)

(that regroups all the labs of maths in university of Paris 6 and 7, about 1000 mathematiciens)
President of the board of deputies of the center for high computating of the ministry of research (1999 -2005)
President Smai (june 2004 - 2006)
Initiator and director of the CEMRACS

Award : Prix Blaise Pascal (Gamni-Smai) of theFrench Academy of Sciences in 1991.
Member of the European Academy od Sciences since 2003
Section lecturer, International Congress of Mathematicians, Madrid 2006

Former students

H. Vandeven (thèse de l'Université de Paris 6, 1987, 100%) CNRS on leave
B. Pernaud Thomas (thèse de l'Université de Paris 6, 1988, 100%)  (Chief scientist at EDF)
E. Ronquist ( PhD au MIT, 1988, Dir. A. T. Patera, 10%) (Prof at Trondheim)
C. Mavriplis ( PhD au MIT, 1989, Dir. A. T. Patera, 10%) (Ass. Prof USA)
R. Munoz (thèse de l'Université de St Jacques de Compostelle, 1989, 100%) (Ass Prof St Jacques)
G. Anagnostou ( PhD au MIT, 1990, Dir. A. T. Patera, 10%)
S.M.K. Ould (thèse de l'Université de Paris 6, 1991, 80%) (Ass Prof Paris 6)
N. Débit (thèse de l'Université de Paris 6, 1991, 100%) (Ass Prof Lyon)
F. Ben Belgacem (thèse de l'Université de Paris 6, 1992, 80%) (Ass Prof Toulouse)
K. Boukir (thèse de l'Université de Paris 6, 1993, 80%) (Scientist EDF)
J.  Xu (thèse de l'Université de Paris 6, 1993, 100%) (Ass Prof Chine)
F. Devuyst (thèse de l'Université de Paris 6, 1994, 50%) (Professor Ecole Centrale Paris)
D. Errate (thèse de l'Université de Paris 6, 1995, 80%) (Ingeneer)
X. Louis (thèse de l'Université de Paris 6, 1995, 10%) (Ingeneer)
C. Lacourt  (thèse de l'Université de Paris 6, 1997, 70%) (Ass Prof Versailles)
A Ben Mamoun (thèse de l'Université de Paris 6, 1997)( Ingeneer)
C. Grandmont (thèse de l'Université de Paris 6, 1998, 100%, Ass Prof Paris 9)
G. Bal (thèse de l'Université de Paris 6 1997 80%) (Ass. Prof Columbiasept 97)
L. Cazabeau (thèse de l'Université de Paris 6, 1997, 80%) (Ingeneer)
L. Emmel (thèse de l'Université de Paris 6, 1998, 80%) (post doc Turin)
V. Guimet (thèse de l'Université de Paris 6, 1998, 80%) (Ingeneer)
T. Boulmezaoud (thèse de l'Université de Paris 6, 1999, 50%) (Ass Prof Versailles)
F. Magoules (thèse de l'Université de Paris 6, 2000, 70%) (Ass Prof Nancy)
F. Rapetti  (thèse de l'Université de Paris 6, 2000, 100%) (Ass Prof Nice)
G. Turinici (thèse de l'Université de Paris 6, 2000, 80%) (Full Prof Paris 9)
L. Baffico  (thèse de l'Université de Paris 6, 2001, 50%) (Ass Prof Chili)
F. Lagoutière (thèse de l'Université de Paris 6, 200 1, 10%) (Ass Prof Paris 7)
P. Métier (thèse de l'Université de Paris 6, 2003, 80%) (Researcher CEA)
F. Legoll (thèse de l'Université de Paris 6, 2004, 50%) (Research Ingeneer)



J. Salomon (thèse de l'Université de Paris 6, 2005) (Ass Prof Paris9)
E. Delaveau (thèse de l’IPG, 2007, 30%)
N. Poussineau (thèse de l'Université de Paris 6, 2007, 100%)
P. Guerin (thèse de l'Université de Paris 6, 2007, 100%)

J.-D. Garaud(thèse de l'Université de Paris 6, defense expected in july 2008, 100%)
A. Pages (thèse de l'Université de Paris 6, end expected 2008, 100%)
A. Franchitti(thèse de l'Université de Paris 6, end expected 2008, 100%)
B. R. Chakir(thèse de l'Université de Paris 6, in progress, 100%)
C. R. Guetat(thèse de l'Université de Paris 6, in progress, 100%)
D. N. Morcos(thèse de l'Université de Paris 6, in progress, 100%)
E. G. Suarez(thèse de l'Université de Paris 6, in progress, 100%)



Books

- B1 - C. Bernardi, Y. Maday  ``Approximation spectrales de problèmes aux limite elliptiques''
Mathématiques et Applications, Springe r Verlag, Paris 1994.

- B2- C. Bernardi, Y. Maday ``Spectral Methods'' Handbook of Numerical Analysis, P.G. Ciarlet et J.L.
Lions eds. 1997

- B3 - C. Bernardi, M. Dauge, Y. Maday : Spectral Methods for Axisymmetric Domains, Series in Applied
Maths, Ciarlet Lions eds, Editions Scientifiques et Médicales Elsevier, Paris, 1999.

-B4- E. Cances, M. De Franceschi, W. Kutzelneigg, C. Le Bris, Y. Maday : Computational quantum
chemistry :  a primer, Handbook of Numerical Analysis, P.G. Ciarlet C. Le Bris eds. 200 3

-B5- C. Bernardi, Y. Maday, F. Rapetti : Discretisations variationnelles de problèmes aux ,limites
elliptiques, Mathématiques et Applications, Springer Verlag, Paris, vol 45 (2004).

-B6- E. Cances, C. Le Bris, Y. Maday : Méthodes mathématiques en chimi e quantique - Une introduction,
Mathématiques et Applications, Springer Verlag, Paris (2005) translation in progress



Publications

-1- Y.Maday: Thèse de 3eme cycle à Paris 6 « Sur quelques propriétés des approximations par des
méthodes spectrales dans les espaces de Sobolev à poids. Application à la résolution de problèmes non
linéaires »

-2- Y.Maday; A.Quarteroni:  « Approximation de l'équation de Burgers par méthodes spectrales »
C.R.Acad.Sci. Paris 293-I, pp 143-146, 1981.

-3- Y.Maday; A.Quarteroni:  « Approximation of Burgers' equation by pseudospectral methods »
R.A.I.R.O. An. Num. 16, pp 375 -404, 1982.

-4- Y.Maday; A.Quarteroni:``Legendre and Chebyshev spectral  approximation of Burgers' equations ``
Numer. Math. 37, pp 321-332, 1981.

-5- Y.Maday; A.Quarteroni:``Spectral and pseudospectral approximation of Navier -Stokes' equation ``
SIAM J.Numer.Anal. 19, pp 761 -780, 1982.

-6-  G.H.Cottet; Y.Maday:``Hydrodynamic and cell division `` actes du colloque Rythms in Biology and
other fields of application , Luminy 1981. Lecture notes in Biomathematics Spinger Verlag. Berlin,
Heildelberg, New York, Tokio.

-7- C.Canuto; Y.Maday;A.Quarteroni:``Analysis of the combined Finite Element and Fourier
Interpolation ``  Numer.Math. 39, pp 205 -220, 1982.

-8- Y.Maday; B.Metivet:``Estimation d'erreur pour l'approximation des équations de Stokes par une
méthode spectrale ``La Rech.Aéro.4, pp 237 -244, 1983.

-9- C.Canuto; Y.Maday;A.Quarteroni:``Combined Finite Element \& Spectral approximation of th e
Navier-Stokes' equations ``Numer.Math.44, pp 201 -217, 1984.

-10- Y.Maday:``Analysis of Spectral operators in one dimensional domains ``Math. comput.1990 55,
192, pp 537, 562.

-11- Y.Maday; B.Metivet:``Chebyshev spectral approximation of Navier -Stokes' equation in a two
dimentional domain `` M2AN 21 pp 93 -123, 1986.



-12- C.Bernardi; Y.Maday; B.Metivet:``Spectral approximation of the periodic/ nonperiodic  Navier -
Stokes equations `` Numer.Math., pp 655 -700, 51, 1987.

-13- C.Bernardi; Y.Maday; B.Metivet:``Approximation des equations de Stokes par méthodes spectrales
`` C.R.Acad.Sci. Paris 302-I n∞4, pp 163-166, 1986.

-14- C.Bernardi; Y.Maday; B.Metivet:``Calcul de la pression dans la résolution spectrale du problème
de Stokes `` La Rech.Aéro.pp  1-21, 1987.

-15- Y.Maday; B.Pernaud-Thomas; H.Vandeven:``Une tentative de rehabilitation des méthodes
spectrales de type Laguerre `` La Rech.Aéro.pp 353 -375, 1985.

-16- K.Dang; Y.Maday; B.Pernaud -Thomas; H.Vandeven:``Mé\-thodes d'ajustement de choc pour
l'approximation de problèmes hyperboliques par méthodes spectrales `` La Rech. Aéro. 1986.

-17-  C.Bernardi; Y.Maday:``A staggered grid Spectral method for the Stokes problem ``Actes  du 6∞
colloque International INRIA 1986.

-18-  C.Bernardi; Y.Maday:``Propriétés de quelques espaces de Sobolev avec poids et application à la
collocation de Tchebycheff  `` C.R.Acad.Sci. Paris 303 -I , 1986 .

-19-  C.Bernardi; Y.Maday:``Properties of  some weighted Sobolev spaces  and application to spectral
approximation ``SIAM J. of Numer. Anal.,  26, (1989) pp 769-829.

-20-  C.Bernardi; C.Canuto; Y.Maday:``Un problème variationnel abstrait - application à une méthode de
collocation pour les équations de Stokes `` C.R.Acad.Sci. Paris 303-I n∞ 19 pp 971-974, 1986 .

-21- C.Bernardi; C.Canuto; Y.Maday :``Approximation of Navier -Stokes \break equations by a
Chebyshev Collocation method `` Icase report no 86 -61.

-22- C.Bernardi; C.Canuto; Y.Maday:``Generalized inf -sup conditions for Chebyshev spectral
approximation of the Stokes problem `` SIAM J. of Numer Anal.25, (1988), pp 1237 -1271



-23- Y.Maday;A.Quarteroni:``Approximation of the KdV equation by Spectral and pseudospectral
method  ``Icase report no 87-36,  M2AN, 1988.

-24-  C.Bernardi; Y.Maday: `` Analysis of a staggered  grid algorithm for the Stokes equation``   Int. J.
for Num. Meth. in Fluid 8, pp 537 -557, 1988.

-25-  C.Bernardi; N. Débit; Y.Maday: ``Couplage de methodes spectrales et d'Elements fini s: Premiers
resultats `` C.R.Acad.Sci. Paris 305 -I, pp 353-356, 1987.

-26-  C.Bernardi; N. Débit; Y.Maday: `` Coupling spectral and Finite Element methods for the Laplace
equation `` ICASE report 1987 ,  Math. Comput. 54 -189 (1990) pp 21-41.

-27- Y.Maday; A.T.Patera `` Spectral element methods for the incompressibl;e Navier Stokes Equations
`` in State of the art surveys in computational mechanics. Ed. A. NOOR, A.S.M.E (1989).

-28-Y.Maday: ``Contribution a l'Analyse Numerique des Methodes Spectrale s `` Thèse de Doctorat
d'Etat ès Mathématiques Juillet 1987.

-29-  C. Bègue, C.Bernardi; N. Débit; Y.Maday, G. Karniadakis; C. Mavriplis; A.T.
Patera:``Nonconforming spectral element -finite element approximation for partial differential
equations`` actes du colloque international Computing methods in applied sciences and engeneering R.
Glowinski et J.L. Lions ed. 1987.

-30- C. Bernardi; Y. Maday `` Spectral methods for the approximation of fourth order problems :
Application to the Stokes and Navier -Stokes equations `` Computer and structures,30, No1 -2,pp 205-
216, (1988).

-31- Y. Maday; R. Munoz: `` Numerical analysis of a multigrid method for spectral approximations ``
Proceedings of the 11∞ International Conference on Numerical Methods in Fluid Dy namics, Springer
Verlag (1989).

-32- Y.Maday; A.T.Patera; E.M.Ronquist:``A well posed optimal spectral element approximation for
the Stokes problem`` . Icase report no 87 -48,

-33- C. Bernardi; Y. Maday; G. Sacchi -Landriani: `` Nonconforming matching conditions for coupling
spectral and finit element methods ``  Applied Numerical Mathematics, 1989/1990.



-34-  C. Bernardi; Y. Maday `` Non conforming spectral element methods; Analysis of some projection
operators `` Applied Numerical Mathematics, 1989 /1990.

-35-  Y. Maday; E.Tadmor `` Analysis of the spectral vanishing viscosity method for periodic non -linear
conservation laws  `` SIAM J. of Numer Anal (1989),26, pp 854 -870

-36-  Y.Maday; C. Mavriplis; A.T.Patera ``Non conforming mortar element m ethods: application to
spectral discretizations.``Proceedings of the second International Conference on D.D.M. for P.D.E., T.
Chan Ed.  SIAM,Philadelphia.

-37-  C.Bernardi; Y.Maday; C. Mavriplis A.T.Patera  ``The mortar element method applied to spectra l
discretizations`` dans les actes de la 7th International Conference on Finite Element Methods in Flow
Problems, Alabama, 1989.

-38-  C.Bernardi; Y.Maday ``Coupling spectral and finite element methods for the Poisson equation: a
review `` dans les actes de la  7th International Conference on Finite Element Methods in Flow
Problems, Alabama, 1989.

-39-  Y. Maday; R. Munoz: ``Spectral element multigrids: II Theoretical justification `` J. of Scientific
Computing, 3-4 (1988) pp 323, 354.

-40-  C.Bernardi; C.Canuto; Y.Maday; B. Metivet:``Single grid spectral collocation for the Navier
Stokes equations `` I.M.A. J. of Numer. Anal. (1990)

-41-  C. Bernardi; Y. Maday ``Relevement polynomial de traces et applications ``  M2AN, 24, 1990, pp
557-611.

-42-  Y. Maday; E.R. Ronquist: Optimal error analysis of spectral methods with emphasis on non -
constant coefficients and deformed geometries, Comp. Methods in Applied Mathematics and
Engineering 80, 1990 pp 91-115.

-43-  L. W. Ho; Y. Maday; A.T. Patera; E.M. Ronquist: A high order Lagrangian decoupling method for
the incompressible Navier -Stokes equations, Comput. Methods Appl. Mech. Eng. 80, No.1 -3, 65-90
(1990).



-44-  C. Bernardi; Y. Maday `` Some spectral approximations of monodimensional fourth ord er
problems ``  Progress in Approximation Theory, P. Nevai et A. Pinkus eds 1991.

-45-  Y. Maday ``Relèvements de traces polynomiales et interpolations hilbertiennes entre espaces de
polynomes , Note aux C. R. Acad. Sci. PARIS, 309 -I, pp 463.468, 1989.

-46-  C. Bernardi; Y. Maday; A.T. Patera ``A new nonconforming approach to domain decomposition:
the mortar element method`` dans Nonlinear Partial Differential Equations and Their Applications,
H.BREZIS and J.L. LIONS eds Pitman. 1994

-47-  N. Débit; Y.Maday: ``The Coupling of Spectral and Finite Element Method for the Approximation
of the Stokes Problem `` Actes du ``Worksop on Computational Mathematics and Applications``  Pavia,
Octobre 2-6, 1989.

-48-  G. Anagnostou; Y. Maday; C. Mavriplis; A. T. Patera:``On the Mortar Element Method:
Generalization and Implementation `` Proceedings of the third International Conference on Domain
Decomposition Methods for P.D.E 1989, 157 -173 (1990)..

-49-  C.Bernardi; C.Canuto; Y.Maday: ``Spectral approximati on of the \break Stokes equations provided
with non standard boundary conditions  ``. SIAM J. Numer. Anal. 28, No.2, 333 -362 (1991)

-50-  C.Bernardi; Y.Maday: ``Polynomial Approximation of some Singular Functions `` Appl. Anal. 42,
No.1, 1-32 (1991)

-51- Y. Maday; A.T. Patera; E.M. Ronquist: ``An operator integration Factor splitting method for  time
dependant problem: Applications to incompressible Fluid Flows ``, J. of Scientific Computing, (1991).

-52- Y. Maday: `` Méthodes spectrales pour l'app roximation numérique de l'équation de Navier -Stokes.
Article de synthèse pour conf. Invitée au 22 Colloque National d'Analyse Numérique, Loctudy (1990).

-53- Y. Maday; V. Perrier; J.C. Ravel `` Adaptivité dynamique sur base d'ondelettes pour
l'approximation d'équations aux dérivées partielles `` Note aux Comptes rendus de l'Académie des
Sciences de Paris.312, série I, 1991, pp 405 -410.

-54-Y. Maday; D. Meiron; A.T. Patera; E.M.Ronquist: `` Analysis of iterative methods for the steady
and unsteady Stokes problem: Application to spectral element discretizations ``  SIAM J. of Stat.
Comp.1993, 14,2 pp 310,337.



-55- C. Bernardi; V. Girault; Y. Maday `` Mixed spectral element approximation of the Navier Stokes
equations in the stream-function and vorticity formulation ``  IMA J. Numer. Anal. 12, No.4, 565 -608
(1992)

-56- C. Bernardi; G. Coppoletta; Y. Maday ``Some Spectral Approximations of Multidimensional
Fourth Order Problems `` Rapport interne du Laboratoire d'Analyse Numérique 90021, version abrég ée
parue dans Math. Comput. 59, No.199, 63 -76 (1992)

-57- Y. Maday: ``Résultats d'approximation optimaux pour les opérateurs d'interpolation polynomiale,
Comptes rendus de l'Académie desSciences de Paris.312, série I (1991), pp 705/710

-58- C.Bernardi; Y.Maday: ``Polynomial interpolation results in Sobolev Spaces'' J. Comp. and Aplied
Math., special issue, Monegato ed, 1993.

-59- Y. Maday; A.T. Patera : ``A general Estimate for the thermal Time -to-Steady-State for a Solid
Body Suddenly Immersed in a Fluid Stream. `` Journal of Heat Transfert.1992

-60- G. Anagnostou; Y. Maday;  A. T. Patera:`` A Sliding Mesh Method for Partial Differential
Equations in Nonstationary Geometries: Application to the Incompressible Navier -Stokes Equations.``

-61- Y. Maday; J.C. Ravel `` Adaptivité dynamique sur base d'ondelettes pour l'approximation
d'équations aux dérivées partielles `` Comptes rendus de l'Académie des Sciences de Paris.315, série I
(1992), pp 85/90

-62- Y. Maday; K. Ould M; E.Tadmor `` Analysis  of the Legendre pseudo-spectral approximation of a
non-linear conservation laws  ``  SINUM 1993 30, 2 pp 321 -342.

-63- C. Bernardi; M. Dauge; Y. Maday `` Relèvement de traces préservant les polynomes `` Comptes
rendus de l'Académie des Sciences de Pari s. 315, I, (1992) 333-338.

-64-S. Bertholuzza, Y. Maday; J.C. Ravel `` Numerical analysis of the dynamically adative wavelet
method for solving partial differential equations  `` Comp. Methods in Applied Mathematics and
Engineering 116 (1994), 293, 299.



-65-P. Joly, Y. Maday, V. Perrier `` Towards a Method for Solving Partial Differential Equations by
Using Wavelet Packet Bases. `` Comp. Methods in Applied Mathematics and Engineering 116 (1994),
301, 307

-66- F. Ben Belgacem, Y.Maday `` A Spectral  Element Methodology Tuned to Parallel
Implementations  `` Comp. Methods Applied Mech. and Eng. 116 (1994), 59 --67.

-67- Y.Maday; R. Munoz, A.T.Patera; E.M.Ronquist: ``Spectral element multigrid methods  `` in
Iterative methods in linear algebra, R. Bea uvens and P. de Groen (ed) Elsevier Sciences publisher B.V.
1992.

-68- C. Bernardi; Y. Maday; A.T. Patera `` Domain Decomposition by the mortar element method  ``in
Asymptotic and numerical methods for partial differential equations with critical parame ters, Kaper and
Garbey eds Nato ASI series. 1993

-69- K. Boukir, Y. Maday, B. Metivet, ``A high order characteristics method for the incompressible
Navier Stokes equations   `` Comp. Methods in Applied Mathematics and Engineering  116 (1994), 211
218.

-70-F. Ben Belgacem, Y.Maday:`` Non -Conforming Spectral Element Method for Second Order Elliptic
Problems in 3D , Est-West journal on Applied Math.4 (1993), 235 --251.

-71-D. Errate, M. Esteban, Y. Maday ``Couplage fluide -structure. Un modèle simplifié  en dimension un.
Note aux Comptes rendus de l'Académie des Sciences de Paris, 318, 1994, pp 275, 281..

-72- Y. Maday; D. Pavoni `` Spectral Element Approximation of Axisymetric Stokes Flows. `` a paraitre
dans M3AS

-73- K. Boukir, Y. Maday, B. Metivet, E. Razafindrakoto: ``A high order characteristic/Finite element
method for the incompressible Navier -Stokes equations. `` Internat. J. Numer. Methods Fluids (1997),
25, 12, pp 1421-1454.

- 74 - C. Bernardi; M. Dauge; Y. Maday ``Interpolation de noy aux d'opérateurs dans des espaces de
polynomes `` Note aux Comptes rendus de l'Académie des Sciences de Paris, 318 1994, pp 373, 378.



- 75 - C. Bernardi; M. Dauge; Y. Maday ``Interpolation of nullspaces for polynomial approximation of
divergence-free functions in a cube`` à paraitre dans les actes du colloque Singular functions and related
topics, Costabel, Dauge Nicaise Eds 1994

-76- Y.Maday; A.T.Patera; E.M.Ronquist:`` The PN*PN -2 method for the approximation of the Stokes
problem.  Accepté  dans Numer Math

-77-  C. Ghaddar, Y. Maday; A.T. Patera : `` Analysis of a Part Design Procedure Numer. Math. (1995)
71, 4, pp 465-510.

-78- Achdou, Maday, Widlund : Sous -structuration pour la méthode des éléments avec joints, C. R.
Acad. Sci. Paris (1996),  322, 2, pp 185-190.

-79- Azaiez, Bernardi, Maday : Some tools for adaptivity in the spectral element method, actes de
l'ICOSAHOM Proceedings 95 (1996)

-80- Azaiez, Dauge, Maday :  Méthodes spectrales et des éléments spectraux, Ecole des ondes
INRIA, ed G. Cohen, collection Didactique INRIA.

-81- Ben Belgacem, Maday :  The mortar element method for three -dimensional finite elements, Modél.
Math. Anal. Numér. (1997) 31, 2, pp 289 -302.

-82- Bernardi, Maday : Raffinement de maillage en éléments fin is par méthode de joint, C. R. Acad.
Sci. Paris (1995). 320, 3 pp 373 -377.

-83- Xu, Chuanju et Y. Maday, A global algorithm in the numerical resolution of the viscous/inviscid
coupled problem, Chinese Annals of Mathematics. Series B, 18, 1997, 2, pp 191 -200.

-84- Charpentier, Maday : Deux méthodes de décomposition de domaine pour la résolution
d'équations  aux dérivées partielles avec conditions de périodicité : Application à la théorie de
l'homogénéisation. C. R. Acad. Sci. Paris (1995), 321, 3, pp 3 59-366.

-85- Charpentier, Maday : Identifications numériques de contr \^oles distribués pour l'équation des
ondes, C. R. Acad. Sci. Paris (1996), 322, 8, pp 779 -784.



-86- Charpentier, Devuyst, Maday : Méthode de synthèse modale dans une décomposition de
domaine avec recouvrement, C. R. Acad. Sci. Paris (1996), 322, 9, pp 881 -888.

-87- Charpentier, Devuyst, Maday : A component mode synthesis method of infinite order of
accuracy using subdomain overlapping, à para \^\i tre dans les actes d'ENUMATH 1995  (1996).

-88- Joly, Maday, Perrier : A dynamical adaptive concept based on wavelet packet best bases:
application to convection diffusion partial differential equations, in Multiscale wavelet methods for
partial differential equations, pp 199 -235 , Academic Press, San Diego, CA (1997).

-89 -Maday, Ronquist: Spectral Element Approximation on  Curved Geometries, in Computational
Fluid Dynamics Review, 1995, Hafez, Oshima (Eds)

-90- C. Bernardi; M. Dauge; Y. Maday Numerical analysis and spectral metho ds in axisymetric
domains, Part 1: Functional framework. Rapport interne Analyse Numérique, Université Pierre et Marie
.

-91- Charpentier, Devuyst, Maday : The overlapping component mode synthesis method : the shifted
eigenmodes strategy and the case of  selfadjoint operators with discontinuous coefficients, actes du
congrès DD9

-92- Lacour, C. et Maday, Y. , Two different approaches for matching nonconforming grids: the
mortar element method and the FETI method, BIT. Numer. Maths (1997), 37, 3, pp 720 -738.

-93- Ben Mamoun, Le Quérré, Maday : A new parallel projection method for the Stokes problem
actes du congrès DD9

-94- L. Cazabeau, C. Lacour , Y. Maday : Numerical quadratures and the mortar methods, actes du
congrès CS 21 (en l'honneur de R. G lowinski)

- 95-  C. Bernardi,  Y. Maday :  Uniform inf sup condition for the spectral discretization of the Stokes
problem, M3AS.

-96- C. Grandmont, Y. Maday Nonconforming grids for the simulation of fluid -struc\-ture interaction,
Contemporary Mathematics, AMS 218, 1998, pp 262 - 270



-97- C. Grandmont, Y. Maday : Analyse et méthode numériques pour la simulation de  phénomènes
d'interaction fluide structure, ESAIM proceedings (actes du congrès d'analyse numérique 1997)

-98- C. Grandmont, Y. Maday : Existence de solutions d'un problème de couplage fluide structure
bidimensionnel instationnaire, C. R. Acad. Sci. Paris (1998), 326, pp 525 -530.

- 99 - Y. Achdou, Y. Maday, O.. Widlund, ``Iterative Substructuring Preconditioners for Mortar
Element Methods in Two Dimensions,''   SIAM J. Numer. Anal., Vol. 36, No. 2, 1999, 551 -580

-100- C. Lacour, Y. Maday : La technique des éléments avec joint appliquée aux méthodes
d'approximations D.K.T, note CRAS (1998)

-101- T. Amari, T. Boulmezaoud, Y. Maday :  On the linear Beltrami fields in bounded and unbounded
three-dimensional domains, M2AN Math. Model. Numer. Anal (1999), 33, 2, pp. 359 -393.

-102- Y. Maday, G. Turinici : Analyse numérique de la méthode des variables adiabatiques pour
l'approximation de l'hamiltonien nucléaire, C. R. Acad. Sci. Paris (1998) 326, 3 pp 397 -402.

-103- M. Paraschivoiu, J. Peraire, Y. Maday, and A.T. Patera, Fast bounds for outputs of partial
differential equations, in Computational methods for optimal design and control., eds. J. Borgaard,J.
Burns,E. Cliff and S. Schreck, Birkhauser, 1998, pp 323 -360

-104- Y. Maday, A. T. Patera : Numerical analysis of a posteriori finite element bounds for linear
functional outputs. Math. Models Methods Appl. Sci. 10 (2000), no. 5, 785 --799

-105- Y. Maday, A. T. Patera , J. Peraire,: A general formulation for a posteriori bounds for outputs
functionals of partial differential equations; application to eigenvalue problem, note CRAS 99 327, 823 -
828.

-106- Xu, Chuanju et Y. Maday, A spec tral element method for the time -dependent two-dimensional
Euler equations: applications to flow simulations, Journal of Computational and Applied Mathematics,
91, 1998,1, pp 63-85.

-107- Y. Maday, A. T. Patera : Numerical analysis of a posteriori finite  element bounds for linear
functional outputs. Math. Models Methods Appl. Sci. 10 (2000), no. 5, 785 --799

- 108 - L. Machiels, A. T. Patera, J. Peraire and Y. Maday, A general framework for finite element a
posteriori error control: Application to linear and nonlinear convection -dominated problems, ICFD
Conference on numerical methods for fluid dynamics, Oxford, 1998.

-109- L. Machiels, Y. Maday, A. T. Patera : A flux -dree nodal Neumann subproblem approach to output
bounds for partial differential equatio ns , C. R. Acad. Sci. Paris Sér. I Math. 330 (2000), no. 3, 249 --254

-110- F.  Ben Belgacem, Y. Maday :  Coupling spectral and finite element discretizations for second
order elliptic three dimensional equations, SIAM J. Numer. Anal.( 1999) 36, 4, pp 1234 -1263.



-111- F.  Ben Belgacem, C. Bernardi, N. Chorfi, Y. Maday : Inf -Sup condition for the mortar spectral
element discretization of the Stokes problem, Numer. Math. 85 (2000), no. 2, 257 -281.

-112- A. Buffa, Y. Maday, F. Rapetti : A sliding mesh mortar  method for a two dimensional eddy
currents model of electric engines, M2AN Math. Model. Numer. Anal. 35 (2001), no. 2, 191 -228

- 113- I. Charpentier, Y. Maday, A. T. Patera : Bounds evaluation for outputs of eigenvalue problems
approximated by the overlapping modal synthesis method. 329, serie I 1999, pp 909 -914

- 114 - A. Buffa, Y. Maday F. Rapetti,, Calculation of eddy currents in moving structures by a sliding
mesh-finite element method, , IEEE. Trans. Magn., 36 (4) pp 1360 -1363, 2000

- 115 - F. Rapetti, F. Bouillault, L. Santandrea, A. Buffa, Y. Maday, A. Razek Calculation of eddy
currents with edge elements on non -mathing grids in moving structures. IEEE. Trans.  Magn., 36 (4) pp
1356-1359, 2000.

- 116 - F. Bouillault, A. Buffa, Y. Maday, F. Rape tti Simulation of a coupled magneto mechanical
system through the sliding mesh -mortar element method , Compel, 19, 2, pp 332 -340, 2000

- 117 - Maday, A. T. Patera,, D. Rovas : A Reduced -Basis Output Bound Method for Noncoercive
Linear Problems, in Nonlinear partial differential equations and their applications. Collège de France
Seminar, Vol. XIV (Paris, 1997/1998), 533 --569, North-Holland, Amsterdam, 2002

- 118 - Machiels, Y. Maday, I. B. Oliveira, A. T. Patera,, D. Rovas : output bounds for reduced -basis
approximation of symmetric positive definite eigenvalue problems, C. R. Acad. Sci. Paris Sér. I Math.
331 (2000), no. 2, 153-158

- 119 - Machiels, Y. Maday, A. T. Patera : Output bounds for reduced -order approximations of elliptic
partial differential equations. Comput. Methods Appl. Mech. Engrg. 190 (2001), no. 26 -27, 3413--3426.

-120 - A.Buffa, Y. Maday, F. Rapetti : the mortar element method for 3D Maxwell's equations : analysis
and appliction to electric engines, Int. Conf. on Domain Decomposition M ethods, Chiba, Japon, pp.
259-270, 1999 ( refered )

-121- C. Grandmont, Y. Maday : Existence for an unsteady fluid -structure interaction problem, Math.
Model. Numer. Anal. 34 (2000), no. 3, 609 --636.

-122- Y. Achdou, C. Japhet, Y. Maday, F. Nataf : Nonco nforming-mortar methods in finite volume
context, Numer. Math. { \bf 92} (2002), no.~4, 593--620

-123- A. Ben  Abdallah, F.  Ben Belgacem, Y. Maday : The mortar and primal hybrid mortar finite
element method of class H(curl) soumis a M3AS

-124- F.  Ben Belgacem, A. Buffa, Y. Maday : The mortar element method for 3D Maxwell equations,
first results  C. R. Acad. Sci. Paris (1999) 329, 10, pp 903 -908.



-125- F.  Ben Belgacem, A. Buffa, Y. Maday : The mortar element method for 3D Maxwell equations ,
SIAM J. Numer. Anal., 39, 3, pp 880-901 (2001).

-126-  C. Grandmont, Y. Maday, P. Métier : Existence de solution régulières pour un problème de
couplage fluide structure instationnaire, C. R. Math. Acad. Sci. Paris 334 (2002), no.6, 521 --526

-127- C. Grandmont, Y. Maday : Fluid-Structure Interaction: A theoretical point of view, Revue des
éléments finis 2000.

-128- C. Grandmont, V. Guimet, Y. Maday : Numerical analysis of some decoupling techniques for the
approximation of the unsteady fluid -structure interaction (sous presse M3AS)

-129- Y. Maday : Review of Some Approximation for the Numerical Analysis of Spectral Methods
Actes du congrès Curves and Surfaces, St Malo 1999

-130- Bernardi, Maday : Mesh adaptivity in finite elements by the mortar method,, Appl. M ath. Inform.
6 (2001), no.1,1--29.

-131- T Boulmezaoud, Y. Maday and T. Amari : On the existence of nonlinear force free fields in three
dimensional multiply connected domains`` ZAMP, 51, 6 pp 942 -967 (2000)

-132- Y. Achdou, Y. Maday - The mortar element method with overlapping subdomains, actes de la
conférence DD12

-133- A. Buffa, Y. Maday F. Rapetti - Simulation of electric engines : preliminary results in
magntostatics, actes du congres Eccomas 2000

-134- Machiels L., Maday, A. T. Patera,, D. Rovas  A blackbox reduced-basis output bound methods for
shape optimization actes de la conférence DD12

-135- Y. Maday, G. Turinici : Numerical analysis of the adiabatic variable method for the approximation
of the nuclear Hamiltonian, M2AN 35, (2001)

-136-  C. Bernardi, M. Dauge, Y. Maday : Conditions de compatibilité de traces aux sommets et cotés,
C.R. Acad. Sci. Paris Sér. I Math. 331 (2000), no. 9, 679 -684

-137-  T. Amari , T. Z. Boulmezaoud and Y. Maday A regularization method for the ill posed Cauchy
problem encoutered in the Extrapolation of the photospheric magnetic field. Astronomy and
Astrophysics, Vol. 339 (1998), p. 252 --260.

-138-  T. Z. Boulmezaoud, T. Amari and Y. Maday Two methods for reconstructing the coronal
magnetic field as a linear force -free field. JOSO Annual Report 1996.

-139-  T. Z. Boulmezaoud, T. Amari and Y. Maday A method for reconstructing the coronal magnetic
field. Compte Rendu du Forum Thémis, Observatoire de Paris -Meudon 1995.

-140- F. Bouillault , A. Buffa, Y. Maday, F. Ra petti. : Simulation of a magneto -mechanical damping



machine: analysis, discretization, results, submitted,  Comput. Meth. Appl. Mech. Engrg., 191, (2002)
pp 2587-2610

-141- A. Buffa, Y. Maday, F. Rapetti. : An electromagnetic damping machine: model, analy sis and
numerics, Atti del  XVI Congresso  del UMI, pp. 405 -415,  2000

-142- F. Bouillault , A. Buffa, Y. Maday, F. Rapetti. : Simulation of  a coupled megneto -mechanical
system through the sliding mesh -mortar method, ISEF'99 - 9th International  Symposiu m on
Electromagnetic Fields In Electrical Engineering, pp 105 -109,  Pavia, pp. 105-108

-143-  Maday, Maury, Métier, Interaction de fluides potentiels avec une membrane élastique : ESAIM
Proc, Cemracs 99, EDP Sciences (2001).

-144- Y. Maday, G. Turinici :  A Posteriori numerical analysis for the Hartree Fock equations and
quadratically convergent methods Numer. Math. 94 (2003), no.4, 739 --770;

-145- F. Bouilleau  A. Buffa, Y. Maday, F. Rapetti : The mortar edge element method in three
dimensions application to magnetostatics SIAM J. on Scient. Comp., Vol. 24, Issue 4, pp. 1303 -1327,
2002.

-146- J. L. Lions, Y. Maday, G. Turinici : Résolutions d'EDP par un schéma en temps pararéel, C.R.
Acad. Sci. Paris Sér. I Math. 332 (2001), 661 -668

- 147 - Y. Achdou, Y. Maday : the mortar element method with overlapping subdomains, SIAM J.
Numer. Anal. 40 (2002), no.2, 601 --628

- 148 - G. Bal, Y. Maday  : Coupling of transport and diffusion models in linear transport theory, M2AN
Math. Model. Numer. Anal. 36 (2002), no .1, 69--86

- 149 - E. Cances, C. Le Bris, Y. Maday, G. Turinici : Towards reduced basis approaches in ab initio
electronic structure computations, J. Sci. Comput. 17 (2002), no.1 -4, 461--469

- 150 - Y. Maday, E. M.  Ronquist : A Reduced -Basis Element Method, C. R. Math. Acad. Sci. Paris
335, 2002), no.2, 195--200

- 151 - Y. Maday, F. Rapetti, B. I. Wohlmuth  The influence of quadrature formula in 3D mortar
methods in ``Recent Developments in Domain Decomposition Methods'', Lecture Notes in
Computational Science and Engineering,  Vol. 23, pp. 203 -221, Springer-Verlag, 2002 (refered).

-152 - G. Bal, Y. Maday  : Parallelisation of the time discretization of non -linear PDE's with application
to the pricing of an americal put, in Recent developments in domai n decomposition methods (Zurich,
2001), 189--202, Springer, Berlin, 2002

-153- Y. Maday, A.T. Patera, G. Turinici : A priori convergence theory for reduced basis approximation
of single parameter elliptic PDE, J. Sci. Comput. 17 (2002), no.1 -4, 437--446

-154- Y. Maday, A.T. Patera, G. Turinici  : Global a Priori Convergence Theory for Reduced -Basis



Approximations of Single-Parameter Symmetric Coercive Elliptic Partial Differential Equations, C. R.
Math. Acad. Sci. Paris 335 (2002), no.3, 289 --294

-155- Y. Maday, E. M. Ronquist : A reduced basis element method, J. Sci. Comput. 17 (2002), no.1 -4,
447--459

-156- Y. Maday, G. Turinici : A parareal in time procedure for the control of partial differential
equations, C. R. Math. Acad. Sci. Paris 335 (2002), no  4, 387--392

-157- C. Grandmont, Y. Maday, P. Métier : Existence of a solution fo an unsteady elasticity problem in
large displaceent and small pertubation, C. R. Acad. Sci. Paris, Ser. I 334, 6 2002, pp 521 --526

-158- F. Rapetti, Y. Maday, F. Bouillault , A. Razek Eddy current calculations in three -dimensional
moving structures IEEE Transactions on Magnetics, Vol. 38, No. 2, pp. 613 -616, 2002.

-159- Y. Maday, F. Rapetti, B. Wohlmuth, Coupling between scalar and vecteur potentials by the mortar
element method C. R. Acad. Sci. Paris, Ser. I 334, 10 2002, pp 933 -938

-160- Y. Maday, G. Turinici : Parallel in time algorithms for quantum control : the parareal time
discretization scheme ; IJQC (2003).

-161- A. Buffa, Y. Maday, F. Rapetti Applications of the m ortar element method to 3D electromagnetic
moving structures in ``Computational Electromagnetics'', Lecture Notes in Computational Science and
Engineering, Vol. 28, pp. 35-50, Springer-Verlag, 2003 (refered).

-162- Y. Maday, F. Rapetti, B. Wohlmuth     Co upling scalar and vector potentials on non -matching
grids for eddy currents modelling in moving conductors Acomen proc., Liege, 2002

-163- Y. Maday, F. Rapetti, B. Wohlmuth : Mortar element coupling between global scalar and local
vector  potentials to so lve eddy current problems, in ``Numerical mathematics and advanced
applications'', Enumath 2001 proc., Brezzi F., Buffa A., Corsaro S., Murli A. eds., Springer -Verlag Italy
(Milan) pp. 847-865, 2003 ( refered ).

-164- C. Grandmont, Y. Maday, : Some remark s on fluid-structure interaction problems in case of rigid
body plus small perturbations. CFSWA Proceedings 2003

-165- D.V. Rovas, L. Machiels and Y. Maday : Reduced -basis output bound methods for parabolic
problems, to appear in IMA

-166- Y. Maday, G. Turinici : New formulations of monotonically convergent quantum control
algorithmes Jour. Of Chem. Phys. (2003) 118 -17

-167- C. Grandmont, Y. Maday, B. Maury A multiscale/multimodel approach of the respiration tree,
Proceedings of the International Confere nce "New Trends in Continuum Mechanics" 8 -12 September
2003, Constantza, Romania Theta Foundation Publications , Bucharest 2005

-168-  C.  Le Bris, Y. Maday, and G. Turinici, Towards efficient numerical approaches for quantum



control, CRM Proceedings and Lecture Notes (2003)

-169- Y. Maday, J. Salomon and G. Turinici. Discretely monotonically convergent algorithms in
quantum control, Proceedings of the LHMNLC03 IFAC conference, p 321, Sevilla, 3 -5 April 200

-170- C. Prudhomme, D. Rovas, K. Veroy, Y. Mada y, A.T. Patera, and G. Turinici. Reliable real -time
solution of parametrized partial differential equations : Reduced -basis output bounds methods, J. of F.
Engg., 124(1) :7080, 2002.

-171- B. Flemisch, Y. Maday, F. Rapetti, B. Wohlmuth  Coupling scalar an d vector potentials on
nonmatching grids for eddy currents in a moving conductor , J. Comput. Appl. Math. 168(1 -2), 192-205
(2004)

-172- B. Flemisch, Y. Maday, F.Rapetti, B. I. Wohlmuth,  Scalar and vector potentials' coupling on
nonmatching grids for the  simulation of an electromagnetic brake  COMPEL 24(3), 1061 -1070, 2005

-173- L ; Emmel, S.M. Kaber et Y. Maday : Pade Jacobi Filtering for SpectralApproximation of
Discontinuous Solutions, Numer. Algorithms, 33 (2003), pp. 251 –264.

-174- S.M. Kaber et Y. Maday : Generalized Pade Chebyshev approximants, SINUM, Vol. 43, No. 1,
pp. 437–454 (2005)

- 175 - Y. Maday, E. M. Ronquist, The reduced basis element method : application to a thermal fin
problem, SISC, vol 26-1, pp 240--258, (2004)

- 176 - C. Bernardi, Y. Maday, F. Rapetti , Basics and some applications of the mortar element method ,
in Novel Discretization techniques, GAMM int. Journal, B. Wohlmuth ed, 2005

-177- P. Fischer, F. Hecht, Y. Maday , A parareal in time approximation of the Navier Stokes equations,
ecture Notes in Computational Science and Engineering 40, 441 -448 (2005), Kornhuber, R.; Hoppe, R.;
Périaux, J.; Pironneau, O.; Widlund, O.; Xu, J. (Eds.)

- 178 - Y. Maday, G. Turinici, The parareal in time iterative solver: a further direction  to parallel
implementation, Lecture Notes in Computational Science and Engineering  , Vol. 40  Kornhuber, R.;
Hoppe, R.; Périaux, J.; Pironneau, O.; Widlund, O.; Xu, J. (Eds.) 2004

- 179 - Y. Maday, J. Salomon, G. Turinici : monotonic time discretized s cheme in quantum control,
Num. Math. 103 (2), pp. 323-338 (2006).

-180- M. Barrault, Y. Maday, N. C.  Nguyen, A. T. Patera An “Empirical Interpolation” Method:
Application to Efficient Reduced -Basis Discretization of Partial Differential Equations C. R. A cad. Sci.
Paris, Ser. I 338 (2004)

- 181 - Y. Maday, F. Magoulès , Absorbing interface conditions for domain decomposition methods: a
general presentation, Computer Methods in Applied Mechanics and Engineering, 195(29 –32):3880–
3900, 2006.



- 182 - Y. Maday and F. Magoulès. A survey of various absorbing interface conditions for the Schwarz
algorithm tuned to highly heterogeneous media. In Domain Decomposition Methods: Theory and
Applications, chapter 3, pages 65 –94. Gakkotosho, Tokyo, Japan, 2006.

-183- A. E. Løvgren, Y. Maday, E. M. Rønquist , A reduced -basis element method for the steady Stokes
problem , Mathematical Modelling and Numerical Analysis (M2AN), Vol 40, No. 3, pp. 529 -552, 2006.

-184- A. Ben Abdallah, F. Ben Belgacem, Y. Maday et F. Rapetti,  Mortaring the two-dimensional Edge
finite elements for the discretization of some electromagnetic models, M3AS, 10(14), (2004).

- 185 - Y. Maday, F. Magoulès ,  Optimized Schwarz Methods Without Overlap for Highly
Heterogeneous Media, Computer Methods in  Applied Mechanics and Engineering, 196(8):1541 –1553,
2007.

- 186 - Y. Maday, F. Magoulès : Improved ad hoc interface conditions for Schwarz solution procedure
tuned to highly heterogeneous media , Applied Mathematical Model ling, 30(8):731 –743, 2006.

-187- C. Grandmont, Y. Maday, P. Métier : Modeling and analysis of an elastic problem in large
displacements and small strains, Journal of Elasticity to appear

-188- Y. Maday : $L^\infty$-stable approximation of the solution to   $ \div(\Yg)=f$ for $f\in L^2$ in
two dimensions, JSC.

-189- Y. Maday, J. Salomon, G. Turinici, "Parareal in time control for quantum systems", to appear in
SIAM Num

-190- Y. Maday and F. Magoulès. Optimal convergence properties of the FETI domain decomposition
method.  International Journal for Numerical Methods in Fluids, accepted for publication (2006)

-191- M.A. Grepl , Y. Maday, N.C. Nguyen and A.T. Patera "Efficient reduced -basis treatment of non
affine and nonlinear partial differential equations" M2AN to appear

-192- A.E. Løvgren, Y. Maday and E.M. Rønquist, A reduced basis element method for the steady
Stokes problem: application to hierarchical flow systems, Modeling, Identification and Control, Vol. 27,
No. 2., pp. 79-94, 2006.

-193- Y. Maday, E. M. Rønquist, G. A. Staf f : The parareal-in-time algorithm: basics, stability and
more. Submitted, 2006.

-194- T. Bjøntegaard, Y. Maday, and E.M. Rønquist, Fast tensor -product solvers: Part I: Partially
deformed three-dimensional domains. Submitted, 2007.

-195- A.E. Løvgren, Y. Maday and E.M. Rønquist, A reduced basis element method for complex fluid
systems, in Proceedings European Conference on Computational Fluid Dynamics, ECCOMAS CFD
2006, P.Wesseling, E. Onate, J. Periaux (Editors), 2006.

-196- A.E. Løvgren, Y. Maday and E .M. Rønquist, The reduced basis element method for fluid flows.



Submitted (preprint available), 2006.

-197- É Cancès, C Le Bris, Y Maday, NC Nguyen, AT Patera, and GSH Pau, Feasibility and
competitiveness of a reduced basis approach for rapid electronic structure calculations in quantum
chemistry. Centre de Recherches Mathématiques, CRM Proceedings and Lecture Notes 2007 (to appear)

-198- Y Maday : Parareal in time algorithm for kinetic systems based on model reduction. Centre de
Recherches Mathématiques , CRM Proceedings and Lecture Notes 2007 (to appear)

-199- Y Maday : Reduced Basis Method for the Rapid and Reliable Solution of Partial Differential
Equations Proceeding ICM Madrid

-200- C. Japhet,Y. Maday,F. Nataf : A new cement to glue non -conforming grids with Robin interface
conditions: the finite element case.

-201- Yvon MADAY, Ulrich RAZAFISON , A reduced basis method applied to the restricted Hartree -
Fock equations.

-202 - M. Briane, Y. Maday, F. Madigou : Fractal homogenization in the one -dimensional case, note
CRAS in preparation

- 203 - L.~Baffico, C.~Grandmont, Y.~Maday, A.~Osses : Homogenization of an elastic media with
gaseous bubbles, in preparation

-204- M. Gander,, C. Japhet,Y. Maday,F. Nataf : A new cement to glue nonconforming grid s with
Robin interface conditions: the finite element case, Lecture Notes in Computational Science and
Engineering 40, 259-266 (2005). Kornhuber, R.; Hoppe, R.; Périaux, J.; Pironneau, O.; Widlund, O.;
Xu, J. (Eds.)

-205- Y. Maday : The parareal in time algorithm, in Substructuring and Domain Decomposition
Methods, F. Magoulès ed., Saxe Coburg Publications, UK, 2008

-206- Bernardi, Dauge, Maday,
-207-Maday, Nguyen, Patera, Pau  A general, multipurpose interpolation procedure: the magic
points.
-208- Chen, Hesthaven, Maday, Rodriguez
-209- Lovgren, Maday, Ronquist Global C1 Maps on General Domains
-210- Maday, Ronquist Parallelization in time through tensor -product space-time solvers



Rapid presentation of the scientific activity

Numerical Analysis

Spectral methods

A large part of my work has been dedicated to the numerical analysis of the spectral and pseudo spectral
methods. The problems I have treated are general elliptic problems, the Navier Stokes equations
(stationnary and unsteady) so as pro blems coming from the hyperbolic conservation laws. This includes
also the combinaison with domain decomposition methods that has led to the spectral element
approximation. All this has been synthetized in the following papers and books [27 -107-B1-B2-B3].
Among the most important contributions are the optimal analysis of full set of Sobolev projectors and
interpolation operator the definition and analysis of the P N x PN-2 method for the Stokes problem the
analysis of the spectral element method the definiti on and analysis of the spectral vanishing viscosity
method for non periodic problems the definition and analysis of the high order characteristic method for
Navier Stokes the polynomial extension of polynomial traces the definition of rational filters

The mortar element method

In order to be able to either to couple different variational approximations or be able to treat some
moving geometries of rotor staor types, we have invented a new concept : the mortar element method,
that is very flexible and  provides an optimal approximation. This concept has been proposed and
analysed for a wide class of problems (Navier Stokes, shells and plates, Maxwell, bilaplacian..together
with the coupling of different models) and has been forouthly analysed from the t heoretical and the
algorithmic point of view. This approach has received a large attention and the major breakthrough is in
the treatment of rotating geometries where we have been able to propose optimal and flexible approach.
One of the main contribution is the simulation in 3D of magnetomechanical problems involving sliding
interfaces. The analysis and implementations have performed for spectral, finite element, finite volume,
wavelets discretization methods.  The major contributions in this direction are  [46-48-66-70-81-99-11-
112-120-122-125-145-147-159]. A book on the subject is in preparation.

A posteriori analysis of outputs

The simulations of partial differential equations leads to the generally on the whole domain. Most often,
users are only interested in some outputs (values in some points or integrated values) computed from te
solution. From these values, decisions are then taken. The reliability on these outputs is the subject of an
intesive reasearch with the group of A.T. Patera in MIT. Th is has led to the definition of a posteriori
bounds for outputs where we are able to provide a optimal [104] lower bound and an upper bound on
some of the outputs for a larger class of problems and discretizations. These include the finite element



approximations (elliptic [109], parabolic[165], Navier Stokes and eigenvalue problems [113]) together
with reduced basis approximations [117 -119] where the number of discrete functions to approximate the
problem appears so small that an answer can be obtained in r eal time. The method is extended to general
nonlinear problems [105] and an application to quantum chemistry has been even proposed and
experienced with success [135 -144]. In addition to the reliability in the results, this approach allows to
define new reduce basis concepts [149-150-155] since the a posteriori validation comes at the end to
certificate the approximation.

Parallelization

 Domain decomposition

Domain decomposition methods has been extensively used in the litterature, my contributio n in the field
has been a side product of the mortar element method since the approach allows to limit a lot the
communication required between the subdomains and the speedup is thus increased [66]. The standard
Schwarz approach has been extended and analy sed in this context and most of the results that are
available on standard conforming discretizations are valid on nonconforming and composite
approximations [78-99-147].

Parareal algorithm

Domain decomposition has been the major approach that has b een extensively analised to get a flexible
method for the parallelization. The time direction has not received much attention, certainly due to the
sequential intrisic nature of this variable. In [146], we have introduced a way to get parallelism in this
direction as well and this approach has been tested on many problems and also has been combined with
other iterative process such as optimal control [156] and domain decomposition [178]. The
parallelization speedup allow for real time simulations for comple x problems such as the one
encountered in chemistry [160] or in finances [152].

Analysis of coupled problems

Fluid- structure interaction

This is the model context for the coupling of phenomenon. When I started to work in this direction,
there was not so many contributions in the field and in particular there was no theory on the well
posedness of the coupled problem. The main difficulty comes from the fact that the domain where the
fluid is living is itself an unknown. my contribution in the fi led has been to prove that in the case of
rigid motions, the problem is well posed [121 -126]. In particular we have been the first to put in
evidence that the coupling of Stokes and elasticity may lead to instability but the same coupling of the



nonlinear Navier-Stokes model with elasticity has the a priori energy stability that are the first step for
existence. Currently the situation on the existence is not closed and we are still working on this. Besides
the analysis of the model, we have also focussed o n the discretization. We have proposed and analysed
discretizations techniques both in space [96] and time [128]. We are currently working on the extension
to be able to treat problems were the deformation of the structure leads to changes in the topology of the
domain. We have also worked on the definition of models of structure where large rigid motions plus
small prturbations are involved [157 -164]. In [97-127] a survey of existing results and techniques is
presented.

Others

In parallel to this model coupled problem, I have been working and still work on the following topics :
magneto-mechanic [116-140-142] transport-diffusion in neutronics [148], more recently I have started
to work on micro-macro simulations in material sciences and on magnetostri ctive problems.

Problems in life sciences

 The Heart project

This item is actually the back -bone for my interest into fluid structure interaction. The modelling for the
circulation system is a very large task on which a lot of teams are worki ng. Among the very numerous
phenomenon that have to be taken into account, at the macroscopic level at least, appear the electric
excitation of the heart through  the Fitzhug Nagumo equations, the coupling of the electric and the
elastic part and finally the coupling with the fluid simulation. Three thesis are in development under my
supervision on this matter, including collaboration with cardiologist at the hospital

 The Lung project

This is a new direction for the research that has been initiated t hrough a scientific project  « le-poumon-
vous-dis-je » and gives rise to many interesting mathematical problems such as fractal homogeneization
multiphysics homogeneization model reduction



Problems in quantum chemistry

This last item corresponds to  a rather recent orinetation of my work. I have get interested in the
numerical analysis of the methods and approaches in the field of quantum chemistry. The purpose has
been to understand in particular the reason why the LCAO discretzation is converging a nd also the rate
of convergence. A paper is in progress on this difficult problem. Another aspect is in the definition of
tools that allows the chemists to get certainty in their computations. We have thus proposed a posteriori
error tools (error bars and estimations of the energy) both on the Hartree Fock model [144] and the
nuclear Shrodinger equations [102 -145]. We are also proposing new methods of discretization that may
allow for more rapid algorithms and simulations [149]. One other direction is to pr opose new algorithms
for the control of chemical reactions. We have proposed bothy new approaches [167] so as
parallelisation of current approaches [160 -166].  We have also written an extended survey paper on the
models, results and discretization of the p roblems that are encountered in this domains in the handbook
of numerical analysis [B4] and a book [B6]


