Tamanini

Curriculum Vitae

——— Present position
Apr. 2023 — Tenure-track Assistant Professor (‘RTDb’), Dipartimento di matematica e fisica
present "Niccolo Tartaglia”, Universita Cattolica del Sacro Cuore, Brescia
—— Past positions

Oct. 2021 — Mar.
2023

Postdoc (‘Assegnista di ricerca’), BIDSA, Universita Commerciale Luigi Bocconi,
funded by the PRIN “Gradient flows, Optimal Transport and Metric Measure Structures”
Scientific responsible: Prof. Giuseppe Savaré

Nov. 2019 — Postdoc, CEREMADE, Université Paris Dauphine and INRIA, funded by the FSMP -
Sep. 2021 Fondation Sciences Mathématiques de Paris
Scientific responsible: Prof. Guillaume Carlier
Oct. 2017 — Postdoc, Institut for Applied Mathematics, Rheinische Friedrich-Wilhelms-Universitat
Oct. 2019 Bonn, funded by the ERC Advanced Grant Metric measure spaces and Ricci curvature -
analytic, geometric, and probabilistic challenges
Scientific responsible: Prof. Dr. Karl-Theodor Sturm
Oct. 2014 — Ph.D. in Applied Mathematics, Université Paris Nanterre & SISSA (Trieste)
Sep. 2017 Title: Analysis and geometry of RCD spaces via the Schrédinger problem
Supervisors: Prof.s Nicola Gigli (SISSA) and Christian Léonard (Paris Nanterre)
Defense: September 29, 2017, with honors
Sep. 2012 — M.Sc. in Mathematics (Laurea Magistrale), University of Trento
July 2014  Title: On the structure of RCD spaces
Supervisors: Prof.s Francesco Serra Cassano (Trento) and Nicola Gigli (UPMC)
Defense: July 23, 2014, with honors
Sep. 2009 — B.Sc. in Mathematics (Laurea Triennale), University of Trento
July 2012  Title: Gruppi di Lie: il quinto problema di Hilbert
Supervisor: Prof. Gabriele H. Greco
Defense: July 18, 2012, with honors
Sep. 2004 — Highschool diploma (Diploma di Liceo Scientifico), Istituto di Istruzione Lorenzo
June 2009  Guetti, with honors
e A\vards, grants, and prizes

o a.y. 2020/21: Seal of Excellence, MSCA-IF High Quality Project, awarded by European Commission

0 a.y. 2014/15 - a.y. 2016/17: scholarship from Universita ltalo Francese/Université Franco ltalienne for
joint Ph.D. programs

0 a.y. 2014/15 - a.y. 2016/17: winner of a Ph.D. position with scholarship at Université Paris Nanterre,
partially funded by the Labex MME-DII

0 a.y. 2013/14: winner of a study prize from Istituto Nazionale di Alta Matematica “F. Severi” (INdAM) for
M.Sc. thesis
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o a.y. 2013/14: scholarship from Universita degli Studi di Trento for Erasmus students

0 a.y. 2012/13: scholarship from Istituto Nazionale di Alta Matematica “F. Severi" (INdAM) for students of
Laurea Magistrale (M.Sc.) for the years 2012/14

0 a.y. 2009/10: scholarship from Istituto Nazionale di Alta Matematica “F. Severi” (INdAM) for undergraduate
students, maintained by merit for the following two years

e Research interests

In my Ph.D. thesis | studied the Schrédinger problem (an entropy minimization problem strongly related to

optimal transport) in the framework of RCD spaces. Given the cutting-edge nature of the topic, since then |

pursued two main research lines:

o investigation of analytic, geometric and probabilistic aspects of the Schrédinger problem (both in smooth
and non-smooth setting) as well as of the Entropic Optimal Transport problem;

o study of various notions of curvature lower bounds in metric measure spaces (in particular RCD condition),
their analytic and geometric properties and interpretation in terms of optimal transport.

| am also interested in:

o functional inequalities, Markov semigroups

Calculus of Variations, PDEs and Gradient Flows

Stochastic Analysis, Large Deviations

History of Mathematics

O O O

e Research papers and preprints

16. The Riemannian geometry of Sinkhorn divergences, with H. Lavenant, J. Luckhardt, G. Mordant, and B.
Schmitzer, preprint, arXiv:2405.04987 (2024)

15. Convex functions defined on metric spaces are pulled back to subharmonic ones by harmonic maps, with H.
Lavenant, L. Monsaingeon, and D. Vorotnikov, Calc. Var. Partial Differ. Equations 63 (2), pp. 1-20
(2024)

14. Hamilton—Jacobi equations for Wasserstein controlled gradient flows: existence of viscosity solutions, with
G. Conforti, R. C. Kraaij, and D. Tonon, preprint, arXiv:2401.02240 (2024)

13. Boundedness of Riesz transforms on RC'D(K, oc) spaces, with A. Carbonaro and D. Trevisan, preprint,
arXiv:2308.16294 (2023)

12. Gradient estimates for the Schrédinger potentials: convergence to the Brenier map and quantitative stability,
with A. Chiarini, G. Conforti, and G. Greco, Comm. Part. Differ. Equat., https://doi.org/10.1080/
03605302.2023.2215527 (2023)

11. The dynamical Schrédinger problem in abstract metric spaces, with L. Monsaingeon and D. Vorotnikov,
Adv. Math. 426, 109100, https://doi.org/10.1016/j.aim.2023.109100 (2023)

10. Convergence rate of general entropic optimal transport costs, with G. Carlier and P. Pegon, Calc. Var.
Partial Differ. Equations 62 (4) 116, https://doi.org/10.1007 /s00526-023-02455-0 (2023)

9. Viscosity solutions of Hamilton-Jacobi equation in RC'D(K, 00) spaces and applications to large deviations,
with N. Gigli and D. Trevisan, submitted, arXiv:2203.11701 (2022)

8. A generalization of Costa’s Entropy Power Inequality, IEEE Transactions on Information Theory, doi:
10.1109/TI1T.2022.3159132 (2022)

7. Tamed spaces - Dirichlet spaces with distribution-valued Ricci bounds, with M. Erbar, C. Rigoni, and K.-T.
Sturm, J. Math. Pures Appl. 161, pp. 1-69 (2022)

6. A formula for the time derivative of the entropic cost and applications, with G. Conforti, J. Funct. Anal.
280 (11), 108964 (2021)
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5. Second order differentiation formula on RCD*(K, N) spaces, with N. Gigli, J. Eur. Math. Soc. 23 (5),
pp. 1727-1795 (2021)

4. An entropic interpolation proof of the HWI inequality, with |. Gentil, C. Léonard, and L. Ripani, Stoch.
Proc. Appl. 130 (2), pp. 907-923 (2020)

3. Benamou-Brenier and duality formulas for the entropic cost on RCD*(K, N) spaces, with N. Gigli, Probab.
Theory Relat. Fields 176 (1-2), pp. 1-34 (2020)

2. From Harnack inequality to heat kernel estimates on metric measure spaces and applications, submitted,
arXiv:1907.07163 (2019)

1. Second order differentiation formula on RCD(K, N) spaces, with N. Gigli, Atti Accad. Naz. Lincei Cl.
Sci. Fis. Mat. Natur. 29, pp. 377-386 (2018)

Proceedings & chapters

1. Schrédinger Problem for Lattice Gases: A Heuristic Point of View, with A. Chiarini, G. Conforti, in
Geometric Science of Information, 5th International Conference, GSI 2021, Paris, France, July 21-23, 2021,
Proceedings, pp. 891-899 (2021)

In preparation/Unpublished

o The Schrédinger problem on RC'D spaces, in preparation
o Second order differentiation formula on compact RC D* (K, N) spaces, with N. Gigli, preprint, arXiv:1701.03932
(2017)

—— V|S|t|ngs
Jan. 2024 TU Eindhoven, 5 days, invitation by Prof. Oliver Tse

June 2023  Universitat Bonn, 5 days, invitation by Dr. Lorenzo Portinale

June 2023 Universitat Bielefeld, 5 days, invitation by Prof. Dr. Matthias Erbar
Feb. 2019 Ecole Polytechnique, 5 days, invitation by Dr. Giovanni Conforti
Feb. 2019 University of Bern, 5 days, invitation by Prof. Dr. Zoltan Balogh
June 2018  Ecole Polytechnique, 5 days, invitation by Dr. Giovanni Conforti
Apr. 2018 University of Pavia, 3 days, invitation by Prof. Giuseppe Savaré

—— [ caching experience

o a.y. 2023/24: lecturer for the PhD course Stochastic Processes Il at Universita Bocconi, together with
Prof. Igor Priinster

0 a.y. 2023/24: lecturer for the Master course Processi stocastici at Universita Cattolica del Sacro Cuore

0 a.y. 2023/24: teaching assistant for the Bachelor course Advanced Analysis and Optimization - Module 2,
held by Prof. Alessandro Pigati at Universita Bocconi

O a.y. 2023/24: teaching assistant for the Master course Istituzioni di Analisi Superiore, held by Prof. Marco
Squassina at Universita Cattolica del Sacro Cuore

0 a.y. 2022/23: lecturer for the Master course Processi stocastici at Universita Cattolica del Sacro Cuore

o a.y. 2022/23: teaching assistant for the Bachelor course Advanced Analysis and Optimization - Module 2,
held by Prof. Alessandro Pigati at Universita Bocconi

0 a.y. 2021/22: lecturer for the Bachelor course Advanced Analysis and Optimization - Module 2 at Universita
Bocconi

0 a.y. 2021/22: teaching assistant for the Bachelor course Advanced Analysis and Optimization - Module 2
at Universita Bocconi

0 a.y. 2021/22: teaching assistant for the course Introduction to Real Analysis Il in the Statistics and
Computer Science PhD programme, held by Prof. Giuseppe Savaré at Universita Bocconi
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o

a.y. 2018/19: lecturer for the Bachelor seminar course Héhere Mathematik fiir Lehramtsstudenten (in
German) at Bonn University

a.y. 2017/18: teaching assistant for the Master seminar course Random Walks and Heat Kernels on Graphs,
held by Prof. Dr. Kazumasa Kuwada at Bonn University

a.y. 2012/13: math tutor for the first year students of the University of Trento - Department of Mathematics
a.y. 2012/13: math tutor for autistic students of the University of Trento - Department of Mathematics

o

o O

| am advisor for the Master thesis The Skorokhod embedding problem and some applications by Giuseppe
Lanzetti at Universita Cattolica del Sacro Cuore.

| was second referee (Zweitgutachter) for the Bachelor thesis Das lokale Zeit-Raum-Integral und stochastische
Differentialgleichungen mit lokaler Zeit by Marc Kevin Wedelstaedt (advisor: Prof. Andreas Eberle) at
Universitat Bonn.

Talks & seminars

38. Jan. 2024, Primal and dual aspects of dynamical Schrédinger-like problems, CASA Colloquium at TU
Eindhoven, Eindhoven (Netherlands)

37. Nov. 2023, The Schrédinger problem from Brownian to interacting particles: a (short) introduction,
contributed talk in “Oberwolfach Graduate Seminar: Optimal Transport Theory and Hydrodynamics (from
Euler to Monge and vice versa)”, Bedlewo (Poland)

36. Oct. 2023, Hamilton-Jacobi equations for controlled gradient flows: existence and comparison principle for
viscosity solutions, Analysis Seminar at Universita di Trento, Trento (ltaly)

35. Sep. 2023, Boundedness of Riesz transforms on RCD(K, o) spaces, invited talk in “Brescia-Trento
Nonlinear Day"”, 4th edition, Brescia (Italy)

34. July 2023, The Schrédinger problem from Brownian to interacting particles: an introduction, invited talk
in “Probability and geometry on configuration spaces”, Berlin (Germany)

33. June 2023, Convergence rate of general entropic optimal transport costs, Gruppenseminar Stochastische
und Geometrische Analysis at Universitdt Bonn, Bonn (Germany)

32. June 2023, Convergence rate of general entropic optimal transport costs, Analysis Seminar at Universitat
Bielefeld, Bielefeld (Germany)

31. May 2023, Convergence rate of general entropic optimal transport costs, invited talk in “XXXII National
Convention of Calculus of Variations”, Levico Terme (ltaly)

30. Oct. 2022, Gradient estimates for the Schrédinger potentials and convergence to the Brenier map,
contributed talk in “10th Workshop on Optimal Transportation and Applications”, Pisa (Italy)

29. June 2022, Convergence rate of general entropic optimal transport costs, contributed talk in “PIMS-IFDS-
NSF Summer School on Optimal Transport”, University of Washington, Seattle (United States)

28. June 2022, Convergence rate of general entropic optimal transport costs, contributed talk in “3rd Italian
Meeting on Probability and Mathematical Statistics”, Bologna (ltaly)

27. May 2022, From viscosity solutions of Hamilton-Jacobi equation to large deviations in RC'D spaces,
mms&convergence seminar (online)

26. Nov. 2021, Tamed spaces: a Eulerian theory for distributional Ricci lower bounds, Analysis seminar at
Université Paul Sabatier, Toulouse (France)

25. Nov. 2021, Classical and mean-field Schrédinger problems: long-time behaviour, invited talk in “Schrodinger
Problem and Mean-field PDE Systems: Computational and Theoretical Advances”, Marseille (France)
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24,

23.

22.

21.

20.

19.

18.

17.

16.

15.

14.

13.

12.

11.

10.

Sep. 2021, Small-time asymptotics of the metric Schrédinger problem, invited talk in “Schrédinger’s
problem and Optimal Transport”, Lisbon (Portugal)

July 2021, Schrédinger Problem for Lattice Gases: A Heuristic Point of View, contributed talk in “5th
International Conference on Geometric Science of Information”, Paris (France)

June 2021, Small-time asymptotics of the metric Schrédinger problem, online Analysis seminar at Universita
di Pavia, Pavia (ltaly)

June 2021, Small-time asymptotics of the metric Schrédinger problem, invited talk in “Entropic Reg-
ularization of Optimal Transport and Applications”, online BIRS workshop (ref. ID 21w5120), Banff
(Canada)

June 2021, Classical and mean-field Schrédinger problems: long-time behaviour, online seminar in Stochastic
modelling work group of LPSM, Université de Paris, Paris (France)

Feb. 2021, Small- and long-time asymptotics of Entropic Optimal Transport, invited talk in “Applications
of Optimal Transportation in the Natural Sciences”, online MFO workshop (ref. ID 2108), Oberwolfach
(Germany)

Oct. 2020, Large Deviations via I'-convergence on metric measure spaces, online seminar in Calculus of
Variations work group, Orsay (France)

Feb. 2020, Large Deviations via I'-convergence in RCD(K, o) spaces, Analysis seminar at Université
Cergy-Pontoise, Cergy (France)

Feb. 2020, Large Deviations via T'-convergence in RC' D(K, 00) spaces, contributed talk in “XXX National
Convention of Calculus of Variations”, Levico Terme (ltaly)

July 2019, Heat kernel estimates and related topics in RCD(K,o0) spaces in "5th Summer School on
Stochastic and Geometric Analysis”, Bielerhéhe (Austria)

Mar. 2019, Entropic regularization of optimal transport and a new proof of the HWI inequality, Probability
seminar at Université Aix-Marseille, Marseille (France)

Nov. 2018, Variational representations of the Schrédinger problem and applications, invited talk in "9th
Workshop on Optimal Transportation and Applications”, Pisa (ltaly)

Sep. 2018, Towards Large Deviations on (compact) RCD(K, o) spaces, Gruppenseminar Stochastische
und Geometrische Analysis at Universitdt Bonn, Bonn (Germany)

Sep. 2018, Variational representations of the Schrédinger problem on manifolds and beyond, invited talk in
“From Stochastic Geometric Mechanics to Mass Transportation Problems”, Lisbon (Portugal)

Apr. 2018, Regular approximation of Wasserstein geodesics via entropy minimization, Analysis seminar at
Universita di Pavia, Pavia (Italy)

. Sep. 2017, Schrédinger problem and Ws-geodesics, contributed talk in “Intense Activity Period: Metric

Measure Spaces and Ricci Curvature”, Bonn (Germany)

. Aug. 2017, Schrédinger problem and Ws-geodesics, invited talk in “ManET - miniworkshop”, Jvaskyla

(Finland)

. June 2017, Probléme de Schrédinger et géodésiques dans I'espace de Wasserstein, invited talk in “Closing

Conference of the ANR project STAB", in honour of the 59th birthday of P. Cattiaux and C. Léonard,
Toulouse (France)

. June 2017, Probleme de Schrédinger et géodésiques Wasserstein, Probability seminar at Université Paris

Nanterre, Nanterre (France)
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. Feb. 2017, Schrédinger problem and Ws-geodesics, contributed talk in “XXVII National Convention of

Calculus of Variations”, Levico Terme (ltaly)

Jan. 2017, Schrédinger problem and Ws-geodesics: A Tale of Two Problems, Analysis Junior Seminar in
SISSA, Trieste (ltaly)

. Dec. 2016, Schrédinger problem and W-geodesics, seminar at Universitdt Bonn, Bonn (Germany)

. Feb. 2016, A new approach to optimal transport on metric measure spaces: a Hitchhiker's guide, Analysis

Junior Seminar in SISSA, Trieste (Italy)

. May 2015, Probability meets geometry: an introduction to the Schrédinger problem on RCD spaces,

contributed talk in “Inter’Actions 2015, colloque pour les doctorants en mathématiques en France”,
Grenoble (France)

e Attended conferences (without giving talks)

o
o

O O OO0 OO O OO0 O0OO0OO0OO0 O O OO0 O O O

O O 0O O O O O o

O O O O

June 2024: 4th Italian Meeting on Probability and Mathematical Statistics, Roma (Italy)

June 2024: MOKAL10, workshop on the occasion of the 10th anniversary of the Mokaplan research group,
Fontainebleau (France)

Feb. 2024: XXXIII National Convention of Calculus of Variations, Riccione (ltaly)

June 2023: Khintchine's inequality: old and new, Paris (France)

Mar. 2023: Scaling limits and generalized hydrodynamics, L'Aquila (Italy)

Sep. 2022: Interacting Particle Systems and Applications, Trento (Italy)

Aug. 2022: New Trends in Dirichlet Forms and Optimal Transport, Bonn (Germany)

Aug. 2022: From Dirichlet Forms to Wasserstein Geometry, Bonn (Germany)

Aug. 2022: Metric measure Spaces with Symmetry and Lower Ricci Curvature Bounds, BIRS-CMO
workshop (ref. ID 22w5066), Oaxaca (Mexico) [online attendance]

May 2022: XXXI National Convention of Calculus of Variations, Levico Terme (Italy)

Aug. 2021: Geometric Measure Theory and applications, Cortona (ltaly)

July 2020: Optimal Transport: Regularization and Applications, online workshop

June 2019: Workshop on Optimal Transport in Analysis and Probability, Vienna (Austria)

Mar. 2019: Workshop on optimal transport and applications, Toulouse (France)

Feb. 2019: XXIX National Convention of Calculus of Variations, Levico Terme (ltaly)

July 2018: Optimal Transport meets Economic Theory, Bonn (Germany)

June 2018: IHP Summer School on Information Theory: Inequalities, Distances and Analysis, Paris (France)
Feb. 2018: XXVIII National Convention of Calculus of Variations, Levico Terme (ltaly)

Aug. 2017: 27th Jyvaskyld Summer School, Jyvaskyla (Finland)

June 2017: Geometric Analysis on smooth and non-smooth spaces, Trieste (Italy)

Nov. 2016: 8th Workshop on Optimal Transportation and Applications, Pisa (Italy)

Oct. 2016: Workshop in Geometric Measure Theory, Shape Optimisation and Free Boundaries, Trieste
(Italy)

Sep. 2016: A Mathematical Tribute to Ennio De Giorgi, Pisa (Italy)

Apr. 2016: 4th Spring School on Stochastic and Geometric Analysis, Vlieland (Netherlands)

Jan. 2016: XXVI National Convention of Calculus of Variations, Levico Terme (Italy)

July 2015: Summer School on Transport, Fluids and Mixing, Levico Terme (ltaly)

June 2015: International workshop on Optimal Transport and Geometry, Montpellier (France)

May 2015: IHP Spring School on Discrete Ricci Curvature, Paris (France)

Mar. 2015: IHP Workshop on Interacting particles systems and non-equilibrium dynamics, Paris (France)
Feb. 2015: HIM Workshop on New Developments in Optimal Transport, Geometry and Analysis, Bonn
(Germany)

Feb. 2015: HIM Workshop on Gradient flows and entropy methods, Bonn (Germany)

Feb. 2015: XXV National Convention of Calculus of Variations, Levico Terme (ltaly)

Oct. 2014: 7th Workshop on Optimal Transportation and Applications, Pisa (ltaly)

June 2014: ERC Workshop on Analysis and Geometry on Singular Spaces, Pisa (Italy)
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Jan. 2014: XXIV National Convention of Calculus of Variations, Levico Terme (Italy)

meee——— Reference letters

Reference letters may be requested to:

O O O 0O 0O O

Prof. Giuseppe Savaré (Bocconi), giuseppe.savare@unibocconi.it

Prof. Guillaume Carlier (Paris Dauphine), carlier@ceremade.dauphine.fr
Prof. Karl-Theodor Sturm (Bonn), sturm@uni-bonn.de

Prof. Nicola Gigli (SISSA), ngigli@sissa.it

Prof. Ivan Gentil (Claude Bernard Lyon), gentil@math.univ-lyonl.fr
Prof. Christian Léonard (Paris Nanterre), christian.leonard@math.cnrs.fr

—— Scientific & administrative responsibilities

Participation in research group

Member of the 2024 GNAMPA Project "Mancanza di regolarita e spazi non lisci: studio di autofunzioni e
autovalori" (PI: Marco Gallo)

Member of the MUR-PRIN 2022 "Gradient Flows and Non-Smooth Geometric Structures with Applications
to Optimization and Machine Learning" (202244A7YL, PI: Giuseppe Savaré), starting from June 2023
Member of the MUR-PRIN 2017 "Gradient flows, Optimal Transport and Metric Measure Structures"
(2017TEXA3H_002, PI: Giuseppe Savaré), starting from October 2021 to 2023

Member of the ANR SPOT (Schrddinger Problem, Optimal Transport and stochastic calculus, Pl: Giovanni
Conforti), starting from October 2020 for four years.

Member of the ERC AdG "“Metric measure spaces and Ricci curvature — analytic, geometric, and
probabilistic challenges” (ID 694405, Pl: Karl-Theodor Sturm), from October 2017 to October 2019.
Member of the MIUR SIR “Nonsmooth Differential Geometry” (RBSI147UG4, PI: Nicola Gigli), from
September 2015 to September 2017.

Organization activities

2024, June 10-14: organizer of the contributed session “Advances in stochastic optimal transport and
applications” within the 4th Italian Meeting on Probability and Mathematical Statistics, Roma (ltaly)
2023, September 29: organizer (with M. Gallo, A. Pinamonti, and M. Squassina) of the workshop
Brescia-Trento Nonlinear Day, 4th edition, Universitad Cattolica del Sacro Cuore, Brescia (ltaly)

VCA (Video Conference Assistant) during the online workshop Applications of Optimal Transportation in
the Natural Sciences (ref. ID 2108), Oberwolfach (Germany)

Referee activities

| acted as referee for the following journals:

O OO OO OO O0OO0OO0OO0OO0OO0

Annali di Matematica Pura ed Applicata

Applied Mathematics and Optimization

Bulletin of the London Mathematical Society
Calculus of Variations and Partial Differential Equations
IEEE Transactions on Information Theory
International Mathematics Research Notices
Journal fiir die reine und angewandte Mathematik
Journal of Functional Analysis

Journal of Mathematical Analysis and Applications
Journal of Theoretical Probability

Manuscripta Mathematica

Nonlinear Analysis

SIAM Journal on Mathematical Analysis
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Qualification

Abilitazione Scientifica Nazionale, settore concorsuale 01/A3, Il fascia - Habilitation for Associate Professor
in Sector 01/A3 "Mathematical Analysis, Probability, and Statistics" in Italy, 2023

Qualification aux fonctions de maitre de conférences - Qualification for Assistant Professor in France, 2020
o Section 25 - Mathématiques
o Section 26 - Mathématiques appliquées et applications des mathématiques

—— | anguages
Italian Mothertongue
English  Fluent
French  Fluent
German Intermediate
Spanish  Basic
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