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Preface

The present volume contains the proceedings of the meeting “Ordered Algebraic
Structures and Related Topics”, held at the Centre International de Rencontres
Mathématiques (CIRM), Luminy, Marseilles, October 12-16, 2015. The meeting,
which had 78 participants, was convened to mark the 30th anniversary of the Paris
seminar “Structures algébriques ordonnées”, organized by F. Delon, M. Dickmann
and D. Gondard, whose activities are briefly reviewed in the following paragraphs.

The seminar began its activities in November 1984, motivated by the common
scientific interests of the organizers: real algebraic geometry, real algebra, logical
questions around power series fields, etc. The seminar has always been first and
foremost interdisciplinary: for example, there have been many talks on the subjects
“valuations and orders” and “model theory” which are transverse to most of the
main themes of the seminar.

The initial interests of the seminar participants evolved over time, but the sem-
inar’s format and even its familiar name, DDG, were nevertheless preserved. The
early emphasis on real geometry and algebra, ordered groups, and other subjects in
the 1980s, turned, twenty years later, towards the area of positive polynomials and
relations with optimization and the moment problem, as well as to exponential-
logarithmic series. This flexibility is a pillar of its longevity.

We have produced yearly proceedings leaving a written trace of many exposi-
tions; these records are not peer—reviewed in order to speed the exchange of in-
formation among the interested researchers, in France and elsewhere. These notes,
which are distributed to about 200 subscribers, are another pillar of the seminar’s
longevity.

From the outset, the seminar was also intended to offer young researchers a
platform for the exposition, discussion, and development of their work. Some of
the subjects discussed in the seminar at an early stage of their development later
grew into full-fledged research areas; examples are the theory of abstract real spectra
and early work on the Birkhoff-Pierce conjecture.

These 30 years of uninterrupted activity resulted in some 440 talks and 284
written contributions® more than 60% of them by mathematicians from 25 countries
other than France. Many international collaborations grew out of this interaction.

A trimester on Real Geometry was held at the Emile Borel Center (Institut
Henri Poincaré, Paris) in 2005 that coincided with the seminar’s 20th anniversary.
For the 30th anniversary, we gathered in the CIRM meeting a large number of

1 But are nevertheless published with the editors’ agreement. A refereed selection of the
contributions of the period 1984-1987 was pubished in the series “Publications Mathématiques de
I"Université Paris 77.

2 To July 2013.
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researchers whose work has contributed to the advancement of the main fields
covered by the seminar:

(1
2

) Ordered groups, rings and fields, real algebra and valuations.
(2) Model theory and algorithmic aspects.
(3) Positive polynomials and optimization.
(4) Real algebraic and analytic geometry; o-minimality.
(5) Quadratic forms, abstract spaces of orderings, real semigroups.

The future of the seminar after the 2015 meeting had been a concern for the
organizers: should we continue, or was 2015 the right moment to stop? The question
was eventually resolved in favor of continuing the seminar for two reasons. First, by
the encouragement of colleagues and friends familiar with the seminar’s past work —
many of them present at Luminy — who by a large majority favored continuing the
seminar. Second, by the appointment in July 2015 of Tamara Servi as a Lecturer at
the University Paris Diderot (Paris 7), whose scientific work is close to some of the
seminar’s themes, and who gladly joined us, providing a welcome influx of young
blood. Since October 2015, the seminar’s nickname has been DDGS.

The October 2015 meeting was marked by the unexpected death of Murray
A. Marshall, on May 1st, 2015, aged 75, Professor Emeritus at the University of
Saskatchewan, Saskatoon, Canada. He had been scheduled to deliver a one-hour
address at the meeting. For many years Murray was a recurrent speaker at the
DDG seminar, as well as co-author of some of the DDG seminar and Luminy meet-
ing organizers. Ten of his approximately thirty co-authors attended the Luminy
meeting and a special session at the meeting was dedicated to him.

Most readers of the current volume are familiar with Murray’s brilliant, exten-
sive, and influential scientific career that covered the following areas of research, of
some of which he initiated:

Algebraic Theory of Quadratic Forms
Abstract Spaces of Orderings
Abstract Real Spectra

Positive Polynomials

The Moment Problem

Several papers in the current volume bear witness, explicitly and implicitly, to
Murray’s mathematical talent, initiative, and influence.

We dedicate this volume to the memory of Murray Marshall.

On the permanent website of the meeting
http://scientific-events.weebly.com/1155.html

the reader can find a report of the homage to Murray Marshall, together with

pictures of him. The website also contains abstracts, notes or slides, and some

videos of the talks, as well as details about an evening session on “Women in

Mathematics”.

With great sadness we also learned of the death, on April 25, 2016, of Frangois
Lucas, a long time friend and member of the Paris Logic Group. Francgois was a
regular expositor at the seminar and co-authored several papers with two of its
organizers. After receiving his PhD at the University Paris 7, Frangois took up a
position as a Lecturer at the University of Angers. In the last years of his life his
research focused on the Birkhoff-Pierce conjecture.
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October 12 — Ordered Groups, Real Algebra and Valuations.
9 - 9:10. Opening

e 9:15 - 10. A. Pfister (Mainz, Germany), An elementary proof of Hilbert’s

Tuesday,

theorem on ternary quartics.

10:30 - 11. M. Spivakovsky (Toulouse), Generalized Puiseux expansion of
a valuation and local uniformization in arbitrary characteristic.

11:10 - 11:40. F.-V. Kuhlmann (Katowice, Poland), Symmetrically com-
plete ordered fields.

11:50 - 12:20. B. Teissier (Paris 7), Valued noetherian local rings versus
valued fields.

15:45 - 16:45. J. Konigsmann (Oxford, UK), Survey. How Galois theory
knows arithmetic via valuations.

17:15 - 17:45. L. Brocker (Miinster, Germany) On p-adic semialgebraic
sets.

17:55 - 18:25. N. Schwartz (Passau, Germany), The sums of squares in a
real field.

18:35 - 19:05. E. Becker (Dortmund, Germany), Sums of Powers in Alge-
braic Function Fields of One Variable

October 13 — Model Theory and Algorithm Topics.

9 - 10. S. Basu (Purdue Univ., USA), A survey of recent advances in
quantitative and algorithmic real algebraic geometry.

10:30 - 11. D. Perrucci (Buenos Aires, Argentina), Elementary recursive
degree bounds for the Positivstellensatz, Hilbert’s 17th problem, and the
Real Nullstellensatz.

11:10 - 11:40. C. Riener (Aalto Univ., Finland), Topological complexity
of symmetric semi-algebraic sets.

11:50 - 12:20. H. Lombardi (Besancon), On the constructive algebra of
real numbers.

15:45 -16:45. L. van den Dries (Urbana, USA), Survey: The ordered
differential field of transseries.

17:15 - 17:45. M. Tressl (Manchester, UK), Model Theory of Real Closed
Rings.

17:55 - 18:25. S. Kuhlmann (Konstanz, Germany), Real Closed Fields and
Models of Peano Arithmetic.

18:35 - 19:05. F. Jahnke (Miinster, Germany) Dp-minimal ordered fields.
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20:30 - 22:30. Young researchers evening session.
— A. Blaszczok (Univ. of Silesia, Poland).

— Q. Brouette (Univ. Mons, Belgium).

— C. Goel (Univ. Konstanz, Germany).

— M. Infusino (Univ. Konstanz, Germany).

— M. Thomas (Univ. Konstanz, Germany).

— G. Violet (Univ. Konstanz, Germany).

Wednesday, October 14 — Quadratic forms; Abstract Spaces of Orderings;

Real Semigroups.

9 - 9:30. Homage to Murray Marshall.

9:30 - 10:20. F. Miraglia (S. Paulo, Brazil) Survey: Abstract theory of
quadratic forms and its applications in ring theory.

10:45 - 11:15. P. Gladki (Katowice, Poland), Witt equivalence of various
classes of fields.

11:20 - 11:50. Katarzyna Kuhlmann (Katowice, Poland), Orderings and
R-places of function fields.

11:55 - 12:25. V. Astier (Dublin, Ireland), Signatures of hermitian forms
and orderings on some algebras with involution.

e 18:00. Poster session opening.
e 20:45 — 22:15. Women in Mathematics session.

— Presentation of the recently launched International Mathematical
Union Committee for Women in Mathematics. Marie-Frangoise Roy (chair
of the committee).

— Roundtable discussion on the gender gap in mathematics.

Panel: Francesca Acquistapace (Italy), Anna Blaszczok (Poland), Charu
Goel (Germany), Noa Lavi (Israel), Vicky Powers (USA), Marie-Frangoise
Roy (France), Carol Wood (USA).

Thursday, October 15 — Real Algebraic and Analytic Geometry; o-minimal-

ity.

9 - 10. J.-P. Rolin (Dijon), Survey: Logarithmic-exponential series and
fractal analysis.

10:30 - 11. Tobias Kaiser (Passau, Germany), Lebesgue motivic invari-
ants.

11:10 - 11:40. T. Servi (Pisa, Italy), Lebesgue integration of oscillating
and subanalytic functions.

e 11:50 - 12:20. I. Itenberg (Paris 6), Real Hurwitz numbers.
e 15:45 - 16:45. J. Fernando (Madrid, Spain), Survey: On polynomial,

regular and Nash images of Euclidean spaces.

17:15 - 17:45. H. Schoutens (CUNY, NY USA) O-minimalism: first order
properties of o-minimal theories.

17:55 - 18:25. Z. Izhakian (Bar Ilan Univ., Israel) Supertropical algebra
and representations.

18:35 - 19:05. F. Acquistapace (Pisa, Italy), A class of globally defined
semianalytic sets. (Joint work with F. Broglia and J. Fernando)

Friday, October 16 — Positive Polynomials and Optimisation.

9-10. D. Plaumann (Konstanz, Germany), Survey: Positive polynomials
according to Murray Marshall.
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10:30 - 11. G. Blekherman (Georgia Tech., USA), Degree Bounds in Ra-
tional Sums of Squares Representations on Varieties.

11:10 - 11:40. T. Netzer (Leipzig, Germany), Proving Kazhdani’s Prop-
erty (T) with sums of squares techniques.

11:50 - 12:20. B. Reznick (Urbana, USA), Ternary forms with lots of
ZEros.

14:30 - 15:30. K. Schmiidgen (Leipzig, Germany), Survey: The truncated
moment problem and positive polynomials.

16 - 16:30. R. Sinn (Georgia Tech., USA) Gram Spectrahedra (Joint work
with D. Plaumann and C. Vinzant).

16:40 - 17:10. M. Schweighofer (Konstanz, Germany), Inclusion of spec-
trahedra, free spectrahedra and coin tossing (Joint work with Bill Helton,
Igor Klep and Scott McCullough).

17:20 - 17:50. C. Scheiderer (Konstanz, Germany), Extremal nonnegative
forms.






Conference participants

ACQUISTAPACE Francesca
Universitd di Pisa, Italy
acquistf@dm.unipi.it

ASTIER Vincent
University College, Dublin, Ireland
vincent.astierQucd.ie

BASU Saugata
Purdue University, Indiana, USA
sbasu@math.purdue.edu

BECKER Eberhard
TU Dortmund University, Germany
eberhard.becker@tu-dortmund.de

BLASZCZOK Anna
University of Silesia, Katowice, Poland
anna.blaszczok@us.edu.pl

BLEKHERMAN Grigoriy
Georgia Tech., Atlanta, Georgia, USA
greg@math.gatech.edu

BROCKER Ludwig
Universitat Miinster, Germany
broe@uni-muenster.de

BROGLIA Fabrizio
Universita di Pisa, Italy
fabrizio.broglia@unipi.it

BROUETTE Quentin
Université de Mons, Belgium
quentin.brouette@gmail.com

CAMACHO Santiago
Univ. Mlinois, Urbana-Champaign,
USA

scamach2@illinois.edu

CHATZIDAKIS Zoé

Ecole Normale Supérieure, Paris,
France
zoe@math.univ-paris-diderot.fr

CIMPRIC Jakob
University of Ljubljana, Slovenia
cimpric@fmf.uni-1j.si

COSTE Michel
Université Rennes 1, France
michel.coste@Quniv-rennesl.fr

CUBIDES Pablo
Université de Caen, France
cubikova@gmail.com

DELON Francoise

Université Paris 7-Denis Diderot,
France
delon@math.univ-paris-diderot.fr

DELZELL Charles
Louisiana State University, USA
delzell@math.lsu.edu

DI DIO Philipp
Universitit Leipzig, Germany
didio@uni-leipzig.de

DIAZ-TOCA Gema M.
Universidad de Murcia, Spain
gemadiaz@Qum.es

DICKMANN Max

Université Paris 7-Denis Diderot,
France
dickmann@math.univ-paris-diderot.fr

ELKHADIRI Abdelhafed
Université Ibn Tofail, Kénitra, Morocco
kabdelhafed@hotmail.com



xvi CONFERENCE PARTICIPANTS

FERNANDO José F.

Universidad Complutense, Madrid,
Spain

josefer@mat.ucm.es

GEHRET Allen

Univ. Mlinois, Urbana-Champaign,
USA

agehret2@illinois.edu

GLADKI Pawet
University of Silesia, Katowice, Poland
pawel.gladki@us.edu.pl

GOEL Charu
Universitat Konstanz, Germany
charu.goel@uni-konstanz.de

GONDARD-COZETTE Danielle
Université Paris 6 (UPMC), France
danielle.gondard @imj-prg.fr

GRULER Sebastian
Universitdat Konstanz, Germany
sebastian.gruler@uni-konstanz.de

HANSELKA Christoph
Universitat Konstanz, Germany
christoph.hanselka@uni-konstanz.de

INFUSINO Maria
Universitiat Konstanz, Germany
maria.infusino@uni-konstanz.de

ITENBERG Ilia
Université Paris 6 (UPMC), France
itenberg@math.jussieu.fr

IZHAKIAN Zur
Bar-Ilan University, Israel
zzur@math.biu.ac.il

JAHNKE Franziska
Universitdat Miinster, Germany
franziska.jahnke@uni-muenster.de

KAISER Marcus
University of Bath, United Kingdom
mk806@bath.ac.uk

KNEBUSCH Manfred
Universitat Regensburg, Germany
manfred.knebusch@mathematik
uni-regensburg.de

KONIGSMANN Jochen
Oxford University, United Kingdom
koenigsmann@maths.ox.ac.uk

KRIEL Tom-Lukas
Universitdt Konstanz, Germany
Tom-Lukas.KrielQuni-konstanz.de

KUHLMANN Katarzyna
University of Silesia, Katowice, Poland
kmk@math.us.edu.pl

KUHLMANN Franz-Viktor
University of Silesia, Katowice, Poland
fvk@math.usask.ca

KUHLMANN Salma
Universitdt Konstanz, Germany
salma.kuhlmann@uni-konstanz.de

KURDYKA Krzysztof
Université de Savoie-Mont Blanc,
France

kurdyka@univ-savoie.fr

LAVI Noa
Hebrew University of Jerusalem, Israel
noa.lavi@mail.huji.ac.il

LEHERICY Thomas
Université Paris-Sud, France
thomas.lehericy@math.u-psud.fr

LELOUP Gérard
Université du Mans, France
gerard.leloup@univ-lemans.fr

LOMBARDI Henri

Université Franche-Comté, Besancon,
France
henri.lombardi@univ-fcomte.fr

LOPEZ QUIJORNA Maria
Universitdt Konstanz, Germany
Maria.Lopez-Quijorna@uni-konstanz.de

MATUSINSKI Mickaél
Université de Bordeaux, France
mickael.matusinski@math.u-bordeaux.fr

MIRAGLIA Francisco
Universidade de Sao Paulo, Brazil
miraglia@ime.usp.br



CONFERENCE PARTICIPANTS

NETZER Tim

Technische Universitat Dresden,
Germany
tim.netzer@Qtu-dresden.de

PERRUCCI Daniel
Universidad de Buenos Aires, Argentina
perrucci@Qdm.uba.ar

PFISTER Albrecht
Universitdt Mainz, Germany
pfister@mathematik.uni-mainz.de

PLAUMANN Daniel

TU Dortmund University, Germany
Daniel.Plaumann@math.tu-
dortmund.de

POINT Frangoise
Université de Mons-Hainaut, Belgium
point@math.univ-paris-diderot.fr

POWERS Victoria

Emory University, Atlanta, Georgia,
USA

vicki@mathcs.emory.edu

QUAREZ Ronan
Université Rennes 1, France
ronan.quarezQuniv-rennesl.fr

REZNICK Bruce

Univ. of Illinois, Urbana-Champaign,
USA

reznick@math.uiuc.edu

RIDEAU Silvain
Univ. of California, Berkeley, USA
silvain.rideau@ens.fr

RIENER Cordian
Aalto University, Finland
cordian.riener@aalto.fi

ROLIN Jean-Philippe
Université de Bourgogne, France
rolin@Qu-bourgogne.fr

ROND Guillaume
Aix-Marseille Université, France
guillaume.rond@Quniv-amu.fr

xvii

ROY Marie-Francoise
Université Rennes 1, France
marie-francoise.roy@univ-rennes].fr

RUPPERT Julia
Universitdt Passau, Germany
ruppert@fim.uni-passau.de

SCHEIDERER Claus
Universitdt Konstanz, Germany
claus.scheiderer@uni-konstanz.de

SCHMUDGEN Konrad
Universitdt Leipzig, Germany
schmuedgen@math.uni-leipzig.de

SCHOUTENS Hans
City University of New York, USA
hschoutens@citytech.cuny.edu

SCHWARTZ Niels
Universitdt Passau, Germany
schwartz@fmi.uni-passau.de

SCHWEIGHOFER Markus
Universitdt Konstanz, Germany
Markus.Schweighofer@uni-konstanz.de

SERVI Tamara

Université Paris 7-Denis Diderot,
France
servi@@math.univ-paris-diderot.fr

SINN Rainer
Georgia Tech, Atlanta, Georgia, USA
sinn@math.gatech.edu

SPIVAKOVSKY Mark
Université Toulouse 3, France
mark.spivakovsky@math.univ-
toulouse.fr

SRHIR Ahmed
Université Cadi Ayyad, Safi, Morocco
ahmedsrhir@hotmail.com

TEISSIER Bernard

Institut de Mathématiques de
Jussieu-Paris Rive Gauche, France
bernard.teissier@imj-prg.fr

THOMAS Margaret
Universitdt Konstanz, Germany
margaret.thomas@uni-konstanz.de



xviii CONFERENCE PARTICIPANTS

TRESSL Marcus

University of Manchester, United
Kingdom
marcus.tressl@manchester.ac.uk

TROTMAN David
Aix-Marseille Université, France
david.trotman@univ-amu.fr

UNGER Thomas
University College Dublin, Ireland
thomas.unger@ucd.ie

VAN DEN DRIES Lou

Univ. of Illinois, Urbana-Champaign,
USA

vddries@math.uiuc.edu

VINNIKOV Victor
Ben Gurion University, Israel
vinnikov@math.bgu.ac.il

VIOLET Grey
Universitiat Konstanz, Germany
ovasilev@gmail.com

WOOD Carol
Wesleyan University, Connecticut, USA
cwood@wesleyan.edu



e et

Ordered Algebraic Structures and Related Topics C

———

onference Participants

Courtesy of Stéphanie Vareilles, CIRM Luminy






Selected Published Titles in This Series

697

690

689

688

687

686

685

684

683

682

681

680

679

678

677

676

675

674

673

672

671

670

669

Fabrizio Broglia, Frangoise Delon, Max Dickmann, Danielle Gondard-Cozette,
and Victoria Ann Powers, Editors, Ordered Algebraic Structures and Related Topics,
2017

Andrés Eduardo Caicedo, James Cummings, Peter Koellner, and Paul B.
Larson, Editors, Foundations of Mathematics, 2017

Erica Flapan, Allison Henrich, Aaron Kaestner, and Sam Nelson, Editors,
Knots, Links, Spatial Graphs, and Algebraic Invariants, 2017

Jeffrey Bergen, Stefan Catoiu, and William Chin, Editors, Groups, Rings, Group
Rings, and Hopf Algebras, 2017

Fernanda Botelho, Raena King, and T. S. S. R. K. Rao, Editors, Problems and
Recent Methods in Operator Theory, 2017

Alp Bassa, Alain Couvreur, and David Kohel, Editors, Arithmetic, Geometry,
Cryptography and Coding Theory, 2017

Heather A. Harrington, Mohamed Omar, and Matthew Wright, Editors,
Algebraic and Geometric Methods in Discrete Mathematics, 2017

Anna Beliakova and Aaron D. Lauda, Editors, Categorification in Geometry,
Topology, and Physics, 2017

Anna Beliakova and Aaron D. Lauda, Editors, Categorification and Higher
Representation Theory, 2017

Gregory Arone, Brenda Johnson, Pascal Lambrechts, Brian A. Munson,

and Ismar Volié, Editors, Manifolds and K-Theory, 2017

Shiferaw Berhanu, Nordine Mir, and Emil J. Straube, Editors, Analysis and
Geometry in Several Complex Variables, 2017

Sergei Gukov, Mikhail Khovanov, and Johannes Walcher, Editors, Physics and
Mathematics of Link Homology, 2016

Catherine Bénéteau, Alberto A. Condori, Constanze Liaw, William T. Ross,
and Alan A. Sola, Editors, Recent Progress on Operator Theory and Approximation in
Spaces of Analytic Functions, 2016

Joseph Auslander, Aimee Johnson, and Cesar E. Silva, Editors, Ergodic Theory,
Dynamical Systems, and the Continuing Influence of John C. Oxtoby, 2016

Delaram Kahrobaei, Bren Cavallo, and David Garber, Editors, Algebra and
Computer Science, 2016

Pierre Martinetti and Jean-Christophe Wallet, Editors, Noncommutative
Geometry and Optimal Transport, 2016

Ana Claudia Nabarro, Juan J. Nuno-Ballesteros, Rail Oset Sinha, and Maria
Aparecida Soares Ruas, Editors, Real and Complex Singularities, 2016

Bogdan D. Suceava, Alfonso Carriazo, Yun Myung Oh, and Joeri Van der
Veken, Editors, Recent Advances in the Geometry of Submanifolds, 2016

Alex Martsinkovsky, Gordana Todorov, and Kiyoshi Igusa, Editors, Recent
Developments in Representation Theory, 2016

Bernard Russo, Asuman Giiven Aksoy, Ravshan Ashurov, and Shavkat
Ayupov, Editors, Topics in Functional Analysis and Algebra, 2016

Robert S. Doran and Efton Park, Editors, Operator Algebras and Their
Applications, 2016

Krishnendu Gongopadhyay and Rama Mishra, Editors, Knot Theory and Its
Applications, 2016

Sergii Kolyada, Martin Moller, Pieter Moree, and Thomas Ward, Editors,
Dynamics and Numbers, 2016

For a complete list of titles in this series, visit the
AMS Bookstore at www.ams.org/bookstore/conmseries/.



0
(@)
=2
=
(o
O
N

The volume contains the proceedings of the international conference “Ordered Algebraic
Structures and Related Topics™ held from October 12-16, 2015, at CIRM, Luminy, Mar-
seilles, France.

Papers contained in this volume cover topics in real analytic geometry, real algebra, and
real algebraic geometry including complexity issues, model theory of various algebraic and
differential structures, Witt equivalence of fields, and the moment problem.

ISBN978-1-4704-2966-9

9

97781470"42966 AMS om e Web
CONM/697 WWW.ams.org

sIolp3 “Io Jo piboig e SsaInonus dIPIqab|y palspIO




	Title page
	Contents
	Preface
	Program of the conference

