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1. Short CV

Education
PhD in Mathematics, UB (1981)
MSc Mathematics, Brandeis University (1978)
Licenciado en Matemáticas con Grado, UB (five-year degree, winner of
the Extraordinary Prize)
Languages: Catalan & Spanish (native); English & French (fluent);
German, Italian, Portuguese (reading)

Status
Member of IMTech, https://imtech.upc.edu/en, since 2020.
Visiting researcher of the BSC (https://www.bsc.es/), group of HPAI
(https://hpai.bsc.es/), since August 2019.
Professor Emeritus of Mathematics, UPC (since 2015).
Medal of the Real Sociedad Matemática Española 2019, Pro meritis ad
mathematicam artem spectantibus
Medal “Narćıs Monturiol” of the Catalan Government for “scientific
and technological achievements”.

https://imtech.upc.edu/en
https://imtech.upc.edu/en
https://www.bsc.es/
https://www.bsc.es/
https://hpai.bsc.es/
https://hpai.bsc.es/


Positions held
Full Professor of Information and Coding Theory, UPC (1993-2015).
Dean of the Faculty of Mathematics and Statistics of UPC (2003-2009).
Vice-rector of Information and Documentation Systems, UPC
(1998-2002).
Full Professor of Algebra and Algebraic Geometry, UCM (1989-1993).
Profesor Titular (tenured), UB (1982-1989).
Fulbright-Hays Grant, Brandeis University (1977-1979).
Several temporary positions at the UB (1969-1977 and 1979-1981) and
UAB (1972-1976).

Main subjects taught
Geometry (sophomore), Mathematics for Physicists (sophomore), Math-
ematical Models of Physics (junior), Coding Theory (senior or gradu-
ate), Algebra (junior), Commutative Algebra (senior), Algebraic Ge-
ometry (senior and graduate), Data and Image Processing (senior).
Since 2009, many lectures and courses on Geometric Calculi and their
applications in various institutions in Portugal, Mexico, Spain, Bel-
gium and Brazil.

Main reseach interests
Algebraic Geometry, Intersection Theory, Enumerative Geometry.
Information Theory and Coding Theory, Error-Correcting Codes, code
based Post-Quantum Cryptography.
Effective Methods for Computer Mathematics, Symbolic Computation.
Mathematical Models in Physics and Engineering.
Geometric Algebra and Geometric Calculus. Geometric Calculus based
Deep Learning.

Some Research Visits
Max Planck Institute für Mathematik (Bonn, Germany, June and July
1988) and Copenhagen Mathematics Institute (August 1988).
Steklov Institute (Moscow, October 1991)
Emmy Noether Institute (Eilat, Israel, January 2003)
Instituto de Matemática, Estat́ıstica e Computação Cient́ıfica (Univer-
sidade Estadual de Campinas, July 2018). Attended ICM-2018.

Major Research & Development Awards
Member of the mOlto project, 7th EU FP
(ICT-2009, 2 M€; 2010-2013).
Member of JEM, eContentPlus Thematic Network (800 K€; 2006-
2009).
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Member of WebALT, eContent Project supported by the European
Commission (2.5 M€; 2005 and 2006).
Coordinator of the project that led to the Wiris mathematical platform
and founding member of M4M (1994-2001).
Several grants, as main researcher, of the Spanish Science Council.

Selected Service Activities
Member of the Scientific Committee of ICACGA-2022 (https://icacga.
org/).
Chair of the Scientific Committee of AGACSE-2018 (https://www.
ime.unicamp.br/˜agacse2018/).
Chair of the Organizing Committee of AGACSE-2015 (https://web.
mat.upc.edu/sebastia.xambo/agacse2015/).
President of the Spanish Conference of Deans of Mathematics (2004-
2006).
President of the Catalan Mathematical Society (1995-2002).
President of the Executive Committee of the 3rd European Congress
of Mathematics (2000).

2. Academic record

Stage 1969-1976 (UB and UAB)

Assistant Professor at the Facultat de Matemàtiques (FM) of the Universitat
de Barcelona (UB) since 1969 (the same year of finishing the five-year “Licen-
ciatura en Ciencias (Matemáticas)” with “Premio Extraordinario”) and also,
since 1972, Assistant Professor at the Universitat Autònoma de Barcelona
(UAB). The subjects taught were Geometry (sophomore), Commutative Alge-
bra (senior) and Mathematics for Physicists (sophomore). In December 1973
wins the “Cátedra de Matemàtiques” of the High School “Jaume Balmes”
and for the remaining three years combines the teaching there with that at
the UB and UAB.

Publishes the two-volume book Álgebra Lineal y Geometŕıas Lineales (ap-
peared in 1977 and 1978, respectively) and a short memoir on the axiomatic
foundations of projective geometry. Research initiation in Algebraic Geom-
etry through the seminars run by Federico Gaeta at UPC (Summer 1975
and Summar 1976).

The two volumes [2, 3], with well over 900 pages in all, had a substantial
influence in several generations. They were concerned with applications in
Mathematics, like the foundations of the minimum squares method and of
linear programming, and in Physics, like the dynamics of rigid bodies or
the deduction of the Lorentz transformations without assuming that c is a
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constant. The algorithmic and computational points of view were important
threads.

The aim of the memoir[1], Fundamentos de Geometŕıa Proyectiva, was
to provide a brief account of how the linear algebra structure emerges from
purely geometric axioms. A revision was included as the first part of [96]).

The Gaeta seminars paved the way for next stage.

Fulbright-Hays grant

Spent the terms 1977-78 and 1978-79 at the University of Brandeis (Waltham,
Massachusetts, USA) with a Fulbright-Hays grant and a leave of absence
from the Balmes High School. Took advanced courses in Geometric Analysis
(Nolan Wallach), Algebraic Topology and Characteristic Classes (Jerome
Bruner). In 1978 obtains the MSc/Mathematics under the supervision
of David Buchsbaum and Teruhisa Matsusaka. Participates in the dis-
cussions in the Matsusaka Seminar. Later was guided in the research of
algebraic geometry and commutative algebra by David Eisenbud. Attended
regularly the weekly colloquium Brandeis-Harvard-MIT.

PhD and UB tenure (1979-1988)

Returns to Barcelona in 1979. While still committed to the Balmes job,
teaches Projective Geometry and Algebraic Geometry at the UB under a part-
time contract. In 1981 defends the PhD thesis, Variedades de grado mı́nimo
(cum laude). In 1982 wins a tenured full-time position at the Department of
Algebra and Geometry of the UB.

In 1983 organizes, in collaboration with Eduard Casas and Gerald Wel-
ters, the international conference Week of Algebraic Geometry held in Sitges
(Barcelona) and is coeditor of the corresponding proceedings volume as LNiM
1124 (416 p; see [9]). One year later publishes, in collaboration with Eduard
Casas, The enumerative theory of cònics after Halphen as LNiM 1196 (130 p;
see [11]). In 1987 organizes, in collaboration with Eduard Casas, the inter-
national conference Enumerative Geometry, again in Sitges, and edits the
corresponding proceedings as LNiM 1436 (303 p; see [17]).

In 1986 justifies, in collaboration with Steven L. Kleiman (MIT) and
Stein Arild Strømme (Bergen), with contemporary techniques, the number,
given by Schubert, of quadrics that are tangent to 12 given quadrics (see
[14]). For an extensive review of the Enumerative Geometry in Barcelona in
this period, see the article [95] in memoriam of S. A. Strømme published
in the September 2014 EMS Newsletter.

The Summer of 1988 visits for two months the Max-Planck Institute
in Bonn, invited by Fredrich Hirzebruch, and afterwards the Copenhagen
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Mathematics Institute for one month, invited by Anders Thorup and Steven
L. Kleiman.

In this period supervises the PhD theses of Rosa M. Miró-Roig with
the title Haces reflexivos en espacios proyectivos and of Francesc Rosselló
with the title Càlcul de grups de Chow i aplicacions.

For a condensed version of the PhD thesis, see [5]. See also the papers
[6, 7]. Papers related to the book with Casas: [10, 13]. An offshoot of
the 1981 memoir [4] was the paper [12] with Rosselló, with whom also
published [15, 19]. The visits to Max-Planck and Copenhagen contributed
significantly in making possible to win in the next year the competition for
a full-professorship at UCM.

Interest for the history of mathematics, and particularly biography, has
been constant since the undergraduate times. One early paper, [8], is a
write-up of an invited lecture in a day devoted to the history of Geometry.

Full Professor at UCM, 1989-1993

In 1989 wins the competion for a full professorship of Algebra and Algebraic
Geometry in the “Departamento de Álgebra” of the UCM. In this period
writes, in collaboration with Félix Delgado and Concha Fuertes, Intro-
ducción al Álgebra (three volumes) that were published in 1992, 1998 and
2000 (see [22, 32, 40]).

Was main organizer of the Algebraic Geometry Seminar, visited by a long
list of international experts, as for example Steven L. Kleiman (MIT) and
David Eisenbud (University of California at Berkeley).

Supervises the PhD thesis of Carles Victòria (1964-2004), with the title
Contribuciones al estudio de las supervariedades (defended in 1993).

Continues a productive collaboration with Josep M. Miret focused on
understanding and completing Schubert’s numbers about singular cubics:
[16, 18, 20, 24]. The paper [20] appeared in the Proceedings of the 1989
Zeuthen Symposium, attended by the authors, and also the paper [21] written
in collaboration with Claudio Procesi. Another contribution to a conference
(Cortona, Italy, 1992) was [25].

At the end of this period, was invited by Sev́ın Recillas to teach an
intensive course on intersection theory in Mexico (Morelia and Guanajuato).
The notes were published as a book that appeared in 1996 (see [30]).

In the previous period, collaborated with a group of physicists of the UB,
including Joaquim Gomis and Josep M. Pons, in trying to understand string
theories. SX participated in the seminar with several lectures on geometric
methods in Physics, a contribution that was replicated in the University of
Florence in 1987. The paper [27] was written after the discovery of a deep

5



connection between string theories and enumerative geometry. The already
quoted paper [95] gives an account of the evolution of these ideas up to our
days.

Another reflection stemmed from José M. Montesinos asking how to
explain that the word ‘spectrum’ was used to denote the space of maximal
(or prime) ideals of a ring. The answer was [26].

Full Professor at UPC (since 1993)

In 1993 wins the competion for the full-professorship of Information The-
ory and Coding Theory at the the Department of Applied Mathematics of
the UPC with teaching assigned at the newly launched FME. The memoir
prepared for this opening meant a deep immersion in the algorithmic and
applied aspects of Algebra, Algebraic Geometry and Number Theory. The
benefit of this effort is most visible in the Coding Theory course (senior)
taught at the FME for over a decade. It is in the context of this discipline
that the project Omega was conceived (1994) and developed. The project
lead to the preparation of several “Technological projects” (equivalent to a
master’s thesis), including those of Ramon Eixarch and Daniel Marquès.
This initiative evolved into the creation in 1999 of the company M4M jointly
with students that had contributed to Omega. The star product turned out
to be Wiris, a powerful, versatile, multilingual and interactive computational
platform which has since been a computational facility in many educational
and research environments around the world. An example of its use was to
support the computations related to the book Block Error-Correcting Codes,
a Computational Primer (Springer, 2003, 265 p; see [48]).

In addition to Coding Theory, he has also taught Geometry (second year)
and Mathematical Models of Physics (third year) for several years. The
book written for teaching Geometry won the 1996 teaching innovation prize
awarded by UPC and was published by “Edicions UPC” in 1997, with a
second edition in 2001 (see [31]).

In this period supervised the PhD thesis of Josep M. Miret, with the title
Contribuciones al estudio de la geometŕıa enumerativa de la curvas cúbicas
cuspidales (defended in 1999, it won the “Premio extraordinario de doctora-
do” of the UPC); of Josep Elgueta, with the title Cohomoloǵıa y Teoŕıa de
deformaciones de 2-categoŕıas semigrupales, defended in 2002 (cosupervised
by Louis Crane, of the University of Kansas); and of Maria Bras, with the
title Improving evaluation codes, defended in 2003 (cosupervised by Michael
O’Sullivan, of the University of California at San Diego).

Also supervised several master thesis in Applied Mathematics and Math-
ematical Engineering:
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• 2007/08: Juanjo Rué, Un model matemàtic per a la computació quàn-
tica: fonaments, algorismes i implementacions.

• 2008/09: Gerard Tarragó, Algorismes PBP per a la visió estèreo.
The context of this thesis was the Visio Project that will be considered
later.

• 2010/11: Jordi Tura, Mathematical and Technological Aspects of Quan-
tum Information Processing.

• 2011/12: Narćıs Sayols, Mathematical methods of signal processing.

• 2011/12: José Tejedor, On the quantization of Yang-Mills equations.

In the case of Rué, Tura and Sayols, also supervised the Final Project
for their degree in Telecommunications Engineering.

On the first term at the FME, was invited to deliver the opening lecture,
which was printed as a booklet: [23].

For accounts of the early Omega endeavours, see [28] and [29]. The pro-
totype of the full Omega engine was programmed in Haskel (see [33]). The
whole system (Omega and Wiris) were described in [35] and [46]. The papers
[36] and [41] were forerunners of the book [48] and of future research.

The interface Physics-Geometry continued to be present: see the book
[37] for another witness. The ideas of the editors in organizing the meet-
ing were “to stimulate the physicists and mathematicians of our country to
participate in, and share some of the current excitement about the most
dynamic interactions between these two fields”. Among the speakers were
A. Ashtekar, A. Connes, G. F. R. Ellis, and B. B. Mandelbrot.

The reflections with Rué on the mathematical structure of quantum com-
puting were disseminated with [72] and [85, 86]. See also the lecture [90].

A very sad news for a large mathematical community was the untimely
death of Fernando Serrano (1957-1997) and a great distress for the authors
of [34].

President of the Catalan Mathematical Society (1995-2002)

Among the initiatives promoted during the two mandates as President of the
SCM, the most outstanding was winning the bid to organize the 3ecm (3rd
European Congress of Mathematics) in the 1996 EMS Council in Buda-Pest
on the occasion of the 2ecm (the other bidders were Copenhagen, Brighton
and Turin) and then coordinating, as President of the Executive Committee
and of the Organizing Committee, the Catalan mathematical community,
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whose response was admirable, to achieve that goal (July 2000, 1500 partic-
ipants). For many, the 3ecm has been the best of the seven EMS congresses
organized so far.

Coeditor of the Proceedings (2 volumes, above 1222 p) and of the volume
devoted to the round tables (203 p). See [44, 45].

The year 2000 was also the World Mathematical Year (WMY) and the
SCM played a leading role in contributing to make Mathematics visible to
the socienty at large.

During the two periods in office (3+3 years), the “Proves Cangur” were
launched in 1996, a participating mathematical contest that in 2017 has en-
rolled more that one hundred thousand students. The publication SCM/Not́ı-
cies was started. The number of affiliates grew from about 350 to more than
1000.

Being the president of a society such as SCM, and the more so with all
the fireworks concomitant to the 3ecm organization and the WMY, entails
that one has to speak and write in unsuspected places. Here is a sample:
[38], [39], [42], [43], [47], and [50] (the latter belongs to the same series, but
with some sort of retarded effect).

Vicerector UPC (1998-2002)

Was Vicerector of Information and Documentation Systems (in charge of
computing and communication systems, libraries and the language and ter-
minology service) in the team of the Rector Jaume Pagès. During that pe-
riod, the Atenea platform for managing teaching and the Paideia program for
the UPC libraries were launched. The company UPCnet was founded. The
active participation in the “Xarxa Llúıs Vives” culminated with the UPC
chairing the net during the first semester of 2000. Membership in Universia
(Latinamerican universities netword) started.

Dean of the FME (2003-2009)

During the two periods (3+3) as Dean of the FME, promoted the dedication
of each term to a historical personality and was the editor of the six volumes
collecting the lectures delivered in each of the six occasions: Poincaré,
Einstein, Gauss, Euler, Riemann and E. Noether. See [51, 52, 53,
60, 62, 68].

During the Riemann term (2007-2008), promoted the nomination of Pro-
fessor Sir Michael Atiyah (Fields Medal 1966, Abel Prize 2004) as Doctor
Honoris Causa by the UPC. In addition to the Laudatio [64], prepared the
materials [65]. Previously, transcribed the two key-note lectures delivered by
Atiyah in December 2007 as part of the Riemann term program and included
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them in [62]. These lectures are now featured in the 7th volume of Atiyah’s
collected works.

In the same term, promoted the distinction Magister Honoris Causa by
the FME. The first was awarded to Josep Pla i Carrera and the second,
in 2008, to Jaume Pagès Fita.

Concerning administration initiatives, the new bachelor and master’s de-
grees were launched following the guidelines of the European Space for Higher
Education, including a bachelor’s degree in Statistics in collaboration with
the UB.

While Dean of the FME, was elected as President of the (Spanish) Con-
ference of Deans and Directors of Mathematics (2004-2006). In this period,
the legal structure of the institution was consolidated, a strategic plan was
set up, three general meetings were organized (Alacant, Madrid and Pam-
plona) to discuss matters of high interest for the mathematical community,
and the institutional relations were strengthened and widened, including the
presence with a stand at the ICM-2006 in Madrid and the coordination of
a panel, invited by the Executive Committee of ICM-2006, devoted to e-
learning mathematics (this culminated with the paper [56]).

The collaboration with Miret continued, now also with his students,
and the main contributions in this regard are the papers [49], [61], [70]. All
along, worked in an Omega implementation of the Katz-Strømme Schubert
package (in Maple) for computations in intersection theory. A report on
these efforts was the lecture [67]. See also [95] for another perspective on the
approach.

The Gauss volume includes the paper [54] that resulted from discussions
with Yuri Koubychine.

The rather long paper [69] is a scientific biography of M. Atiyah written
in the context of the honoris causa degree by UPC.

In addition to [60], contributed to commemorate the birth bicentennial
of L. Euler with the paper [63].

Since the student days, in which Emil Artin’s Geometric Algebra was
popular, the first serious return to this field was the lecture [71].

3. European projects

WebALT. During its time span (2005 and 2006), was coordinator of the
UPC node of the project Web Advanced Learning Technologies (WebALT),
which was coordinated by Mika Seppälä (Helsinki University and Florida
State University). The main contribution of the node was the technology de-
veloped in the Wiris research and development as the basis for the automatic
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translation prototype of mathematical exercises that was developed in those
two years.

Was coeditor of the Proceedings of the 1st WebALT Conference held in
January 2006 at Eindhoven (see [58]).
JEM. Member of Joining Educational Mathematics (JEM), eContentPlus
Thematic Network (2006-2009).

Here are two papers written in the context of JEM: [58] and [59]. A
related work is [57].
mOlto. In the period 2010-2013 was member of the UPC node (this time
coordinated by Jordi Saludes) of the European Project Multilingual Online
Translation (mOlto), which was coordinated by Aarne Ranta (University of
Göteborg). The project was oriented toward providing automatic transla-
tion with high grammatical quality. The main contribution of the node was
the development of an environment to develop and validate the methodology
in the case of mathematical texts (cf. Madrid 2013 slides). In 2011 coor-
ganized the Summer School Frontiers of Multilingual Technologies (16-26
August 2011): Venue.

The main work in this project was in collaboration with J. Saludes. The
core techniques that were developed are presented in [78], while [79, 80, 81]
envision some application scenarios.

4. Other projects

Visio (2008). This was an UPC project in technology transfer developed
from an initiative of the technological company Imagsa Technologies. It was
oriented to provide a solution to the problem of building sterereoscopic vision
capabilities for compact cameras (programmable in FPGA). Was develped
under his coordination by a team of FME students (among which Guillem
Perarnau, Josep A. Herrero, and Carlos Luna were the more active)
together with Gerard Tarragó, a former FME student working for Imagsa
and whose research in Visio was the core of his Master’s Thesis in Mathemat-
ical Engineering. The resources for the project were granted by CIDEM (now
ACCIÓ), the agency for enterprise competitivity of the Catalan Government,
after a positive assessment of Imagsa’s request and the planning to solve it.
The final algorithm for solving the problem was called Linear Parallel Belief
Propagation (LPBP) for Stereoscopic Vision and the deliverables were the
memoir [66] and an implementation of LPBP in C ready to be transferred to
FPGA.
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WCCI-2010. In 2010 collaborated in the organization of the “2010 IEEE
World Congress on Computational Intelligence” (18-23 July, Barcelona),
which was organized for the first time in Europe. The main activity was
the edition of [73], the Plenary and Invited Lectures volume (13 lectures in
all, 261 p), published by the IEEE Computational Intelligence Society.
Imaginary. The year 2011 the RSME celebrated the first centenary. Among
the projects that were launched for the occasion, one was the successive
deployment of the exhibit “Imaginary—Una mirada matemática” in several
Spanish cities. SX was curator of that exhibit and between January 2011 and
June 2013 managed to bring it to 15 cities (Salamanca, Valladolid, Palma
de Mallorca, Bilbao, Pamplona, Gijón, Zaragoza, Madrid, Sevilla, Valencia,
Málaga, Barcelona, Albacete, Granada and Santiago de Compostela). In
2011 also coordinated the deployment of a museum variation of the itinerant
exhibit that was featured in CosmoCaixa (six months in Madrid-Alcobendas
and six months in Barcelona). The UPC contributed in supporting these
activities by allowing SX to devote part time to them. Among the more
relevant duties and tasks, there were the training sessions for the people
(many of them high school teachers) that would be guides for visiting groups,
and also the preparation and publication of a suitable catalog, [76] (the six
thousand copies were soon sold out). Even though Imaginary started at the
Mathematisches Forschungsintitute Oberwolfach (MFO), the Spanish version
introduced substantial innovations that were later reused by other similar
exhibits in other countries, including Germany. A recognition of this fact
was the invitation in 2013 to deliver the main lecture at the MFO ceremony
organized for the inauguration of the present director, Prof. Dr. Gerhard
Huisken, as successor of Prof. Dr. Gert-Martin Greuel (see [84]). The
lecture at MFO was based, in part, in the paper [77].
ArbolMat. Since its beginnings in 2010, SX has been director of El Árbol
de las Matemáticas: Galeŕıa RSME-Universia de Matemáticas, Ciencia y
Tecnoloǵıa (ArbolMat), with the permission of UPC to devote part of the
time to the project. So far, 68 profiles have been prepared and uploaded.

For a report about the 39 profiles up to 2014, see [94]. Similarly, [111]
accounts for the profiles published in the two-year period 2015-1016.

In some cases, the ArbolMat work led to a deeper involvement with the
biography and science of the person: Emilio Elizalde, whose life and work
is presented in the paper [75] at the beginning of [74]; José M. Montesinos
Amilibia in [104];1 and Antonio Campillo, in the paper [127] (with F.

1This paper on the life and work of J. M. Montesinos Amilibia (Emeritus Full
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Montserrat) included in [125] (see also [126] for the context in which this
work was produced).
Other biographical works. The paper [82], in memoriam of F. Hirze-
bruch, was an attempt to trace his enormous scientific and institutional
influence, particularly in relation to Spain.

Was a member of the RSME team to prepare proposals for the FBBVA
Prizes. In 2013, David Mumford and Ingrid Daubechies were awarded the
Science Prize for 2012, which distinguished Mathematics for the first time.
On this occasion published [87] and an extensive analysis [88] of Mumford’s
work (Fields Medal 1974).

In 2014 took the RSME suggestion to write an obituary of the Norwegian
algebraic geometer Stein Arild Strømme, which was published in the EMS
Newsletter, [95].
Teaching innovation. In addition to the activities related to WebALT
and JEM already described, in the terms 2013-14 and 2014-15 developed a
method for teaching mathematical disciplines to degrees in Engineering by
the name of Continuous Learning. See [91] for a summary. The method
was implemented in the teaching of the FIB senior course Data and Image
Processing with remarkable success.

Additional dissemination of these ideas was the participation in an RSME
panel in its 2013 Congress, [83], and the lecture [89] (for the most part based
on findings connected to Data and Image Compression).
GAT intensive courses, I. In March 2015 delivered an intensive course (10
hours) at the University of San Luis Potośı (Mexico) with the title Geomet-
ric Algebra Techniques in Mathematics and Physics (GAT: 1 First steps; 2
Grassmann-Clifford algebra; 3 Geometric Algebra; 4 Space-time Geometric
Algebra; 5 Real and complex geometric algebras). After the course, delivered
two lectures on spinors (a topic in which the advantage of using of Geomet-
ric Algebra is especially compelling) in two “Encuentros” (one in San Luis
Potośı and another in San Carlos, Guaymas, Sonora).

As mentioned earlier, the thread of GA was rediscovered in connection
with the lecture [71]. Then it was cultivated further, in great part as a
preparation for AGACSE 2015, in the lecture [92] and the ensuing paper [96].
AGACSE 2015. Chaired the Organizing Committee of the 6th edition of

Professor of Analytical Geometry and Topology of the UCM, and profiled in ArbolMat in
2014) was written at the request of José M. Rodŕıguez Sanjurjo. It was the basis for
the opening lecture delivered at the UCM meeting on September 8, 2015, to pay homage
to Montesinos on the occasion of his academic jubilee.
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the conference Applied Geometric Algebra in Computer Science and Engi-
neering (AGACSE 2015) which took place on July 29-31, 2015, at UPC.

The conference was preceded by a Summer School on Geometric Algebra
(27 and 28 July) oriented to achieve that the participants could get an opti-
mal profit of the conference lectures. The School featured four lab sessions
designed with the continuous learning principles.

The conference program included 9 invited lectures, 32 talks selected
from among the received submissions, and 10 posters. The conference was
dedicated to David Hestenes, an undisputed leader for over fifty years in the
field of Geometric Algebra and Geometric Calculus, including applications
in several fields, particularly in Mathematical Physics. Hestenes delivered
the key-note lecture.

5. The period 2015-2018

In the biographical studies line, SX delivered that lecture [98], which
was the basis of the paper [104], a biographical profile of J. M. Montesinos
Amilibia.

Among the post AGACSE-2015 activities, SX was the Editor in Chief of
the Proceedings, [109]. As explained in [110], he also contributed to make
reality a second edition of Hestenes’ masterpiece Space-time algebra, which
he reviewed in [97].
GAT intensive courses, II. Two intensive courses in Valladolid (November
2015 and May 2016, with the title Geometric Algebra Techniques in Math-
ematics, Physics and Engineering, similar to the earlier Mexican GAT, but
with more mathematical detail and including Conformal Geometric Algebra).
See [99] and [101].

Second intensive course in San Luis Potośı (June 2016, with the title
Formalisms in Mathematical Physics: Perspectives, Structures and Methods:
1 Elements of GA, 2 Classical Mechanics with GA, 3 Spinor dynamics, 4
Special relativity, 5 Quantum mechanics).

Director of the Santalo 2016 Research School, [102], contributing with
four lectures to the program, [103].

Lecture at the Barcelona CSASC (September 2016), [106].
After the Santaló School, the RSME asked SX to present some of the

basic ideas of GA in the journal La Gaceta. The yield in this direction is,
so far, [105] and [115]. On the other hand, the June 2017 visit of C. Lavor
to Barcelona gave rise to [117] and this provided inspiration for [118].
Agacse 2018. SX chaired the Scientific Committee of AGACSE 2018 (23-27
July, 2018, Campinas, São Paulo, Brazil). The main contributions of that
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committment are represented in [122] and [121]. The event was accepted as
a Satellite Conference of ICM-2018 (1-9 August, 2018, Rio de Janeiro) and
of ICIAM-2019 (15-19 July, 2019, Valencia, Spain).

The conference was dedicated to the memory of Waldyr A. Rodrigues
(1946-2017) and SX contributed with the plenary lectures [123] (a follow-up
of [114]) and [124].

6. The period 2018-2021

The records of this period are organized in themes. They are not disjoint,
but rather interconnected in various ways, which will be highlighted whenever
this is deemed to enhance clarity.

Biographical studies
One of the main undertakings in this line was being coeditor, together

with G.-M. Greuel and L. Narváez, of the volume [125], a Festschrift for
Antonio Campillo on the Occasion of his 65th Birthday. Coauthor of the
Preface, [126], and coauthor of the first paper, [127] (life and work). The
book was presented at IMUS and IMUVA (Slides).

Sir Michael Atiyah died on 11 January 2019. A few days later, La
Vanguardia published this obituary: [133] (In Catalan and Spanish). In
the next six months, two appreciation papers were published: [134] (a broad
view), and [135], which is focused on his last decade, roughly the period after
the DHC awarded by UPC.

The invited lecture on Llúıs Santaló, [136], was delivered at the UIMP,
in Santander, to celebrate, together with lectures by A. Campillo and
L. Español, the 20th anniversary of the “Santaló Research Summer School”.

The obituary of Miquel Noguera i Batlle (1956-2019), [137], is a
tribute to his memory by the FME Deans’ Team 2003-2006, of which he was
a valuable member.

Work related to the awarding of the DHC by the UPC to Alessio Figalli
was also quite involved. There was a poster exhibit [146] and subsequently
the papers [151], [152], [153], [158].

With the occasion that Joaquim Serra was a awarded one of the EMS
prizes to young researchers, the response to a request from the SEMA Bolet́ın
was the paper [160].

Geometric algebra calculi
In this line, the books [117] and [118] were a major effort. The roots of

geometric algebra were traced in [119], which is the paper in which the ideas
presented in the lecture [100] were developed and extended.
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Much attention had to be devoted to the conference AGACSE 2018 (July
23rd to 27th, 2018, Campinas, Brazil) in the role of chair of the Scientific
Committee. This led to act as Editor-in-Chief of the Early Proceedings, [121]
and managing the Full Program, [122]. In addition there were the plenary
lectures on the late Campinas Professor Waldyr A. Rodrigues (1946-2017),
one on his life and work, [123], and another on his scientific philosophy, [124].
These works were followed by taking the job of being Editor-in-Chief of the
Proceeding, [128], which took over eighteen months.

In 2019 there were many activities related to geometric algebra calculi
(GAC). The lecture [138] and the proceedings paper [139] were followed by
a plan to explore connections of GAC with machine deep learning (DL),
and this connection will be indicated as GAC-DL. The main step was the
organization of the ICIAM-2019 mini symposium [141] and the delivery of
the lectures [142] and [143]. Incidentally, in relation to ICIAM-19, there was
the editorial work [162] of the mini symposia volumes, in general unrelated to
GAC-DL, except for the specific volume [163], which is the main outcome of
the mini symposium [141]. A continuation of the 2019 plan was the key-note
lecture [157] of the mini symposium [156] organized at ICCA12. The lecture
favored progress in GAC-DL as we will see below.

Meanwhile it may be worth referring to the UNED Seminar [145], the
opening lecture [159] of the SCM 2020-2021 term, and various GAP-DL works
(talks and papers) with E. U. Moya et al.: [155], [161], two papers included
in [163], namely [164] and [165], and the paper [166]. Some of this toilings
were a welcome experience to face the writing of [167] in collaboration with
Joan Bruna, a DL leading expert.

Miscellany
In the period we are considering, SX has also taken care of many reviews,

particularly for papers in Advances in Applied Clifford Algebras, including
those submitted to the AGACSE-2018 proceedings, but also others that be-
long to other aspects of the mathematical life. Among them, the paper
[144] (a report on experiences as a participant in the ICIAM-2019 congress)
and several reviews about the magnus opus of J. Pla i Carrera, Història
de la Matemàtica—Resultats, textos i contextos, which are documented in
[154] and therefore there is no need to specify them individually again. Inci-
dentally, the computations about perfect numbers described in the footnote
to page 128 were carried out with PyM (see “Mathematical computation”,
page 17).
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Fall 2021
Books: The second edition of the books [22], [32] and [40] was published
as [168] and [169]. The first stems from the merging of the 1992 and 1998
volumes, and the second from the 2000 volume, all thoroughly revised and
updated.

Figure 1: Printed late August 2021.

Service: Involvement with the production, as coordinator of an Editorial
Committee, of the IMTech NL (see [171]), and with the exhibit “Imaginary:
Una simfonia matemàtica”, [172].
October 5 to November 9: Six two-hour sessions at the BGSM/CRM
course on Mathematical Aspects of Algorithmic Learning and Deep Neural
Networks: Slides 10-05a and 10-05b, 10-13, 10-14, 10-19, 11-02a, 11-02b,
11-09. The other six two-hour sessions were delivered by Joan Bruna.
November 10: Chair of the round-table New Bridges between Mathematics
and Data Science: a Scientifc Debate planned within the conference New
Bridges between Mathematics and Data Science organized by the
REM in Valladolid, 8-12 November 2021.
November 12: IMUVa Ateneo Lecture, Algorithmic Learning: Analysis,
Algebra and Geometry.

7. Year 2022

Member of the Scientic Committee of the ICACGA 2022 (International
Conference of Advanced Computational Applications of Geometric Algebra,
October 2-5, 2022, Denver, Colorado).
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Participation in ICACGA 2022: The paper [174], submitted to the
call, the lecture [175] and the invited lecture [176].
IMTech Colloquium: [177].
Service: Involvement with the production, as coordinator of an Editorial
Committee, of the IMTech NL (see [178]). See also the contributions [179],
[180], and [181].

8. Activities and expectations 2023-25

Mathematical computation, error-correcting codes
and post-quantum cryptography

This grouping is meaningful, because our computational needs are mainly
those of error-correcting coding, and the post-quantum cryptographic sys-
tems we consider are code-based to a large extent. In any case these three
sides reinforce each other.

Thus the principal focus is the book project [185] (ECC2) and the com-
panion guide [186] to our computational system PyM (first dubbed PyECC,
[107]), a purely Python symbolic system. As we will see, this system has other
uses, particular to provide the computational resources for the book projecte
[187], to which we will consider in more detail shortly.

But before we come back to these projects, a brief recall on recent activ-
ities is in order. To a great extend, they are developed in collaboration with
N. Sayols, sometimes with an additional author. As a starting point we may
consider [108] and [140], whose production provided excellent testing grounds
for PyM. For illustrations of this gradual mathematical and computational
unfolding, see [120], [130], [131], [132], [147], [149].

Intersection theory and enumerative geometry (ITEG)
This is another large topic. Work within it is mathematically and com-

putationally very intensive. The mathematics is to a great extent joint work
with J. M. Miret and the main goal now is the book project [187]. For the
computational side we count with the collaboration of N. Sayols, with focus
on the development of PyM, [186], and its subsidiaries for error-correction
(we offen refer to this branch as PyECC) and for intersection theory and
enumerative geometry (PyWIT, where WIT is an acronym for Web Inter-
section Theory). The specific code units for labs are called ecclets in the case
of PyECC and witlets in the case of ITEG. The way these units are deployed
in a given context can be seen at ECC2 in the case of the error-correction
coding, and in ITEG, although in this case the production of witlets has only
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begun. Any ecclet or witlet can be run either as a Python file (which loads
PyM at the beginning) or as a Jupyter notebook (ipynb), which for most
purposes has many advantages. The production is done by coding first the
Python file and then embedding it, with suitable context, in an ipynb.

The computational needs of enumerative geometry (EG) are a concern in
any work in this area, as for example in [11], [13] [14], [20], [27], [61] and [70].
A more recent case was presented in [148], and also in [149]. These materials
supplemented, as can be seen in the slides, the theoretical underpinings of
ITEG with the more experimental facet of programming interesting compu-
tations.

The book [187] aims not only to update [30] and extend it in what would
have been a second part of the course in which it was based (but which
unfortunately did not take place), but also with the follow-up of [27] and the
subsequent developments outlined in [67] and especially in [95].
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[4] 1981: Teoŕıa de Serre de multiplicidades. Notas del Seminario de
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of Algebraic Geometry, 1984), 55-73, Travaux en Cours, 23, Hermann,
Paris, 1987.

[14] 1987 (with Kleiman and Strømme): Sketch of a verification of Schu-
bert’s number 5819539783680 of twisted cubics. LNiM 1266, pp. 156-
180.
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[80] 2012: Toward Multilingual Mechanized Mathematics Assistants. EACA
2012: XIII Encuentro de Álgebra Computacional y Aplicaciones, 13-15
June 2012, Alcalá de Henares. Slides, based on [79].

[81] 2012 (with Saludes): Multilingual Sage. Tbilisi Mathematical Journal
5/2 (2012), 121-132 (special issue on “Symbolic computation with Sage
in mathematical education and research”). pdf

[82] 2012: Friedrich Hirzebruch (1927-2012): Trazos de su influjo, in memo-
riam. La Gaceta de la RSME, 15/4 (2012), 637-650 (pdf).

[83] 2013: Expectativas y experiencias. Ponencia para la mesa redonda
Matemáticas y Universidad, retos en tiempos de crisis, Congreso RSME
21-25 de enero de 2013, Universidad de Santiago de Compostela. Slides.

[84] 2013: Realities of Imaginary. Lecture at the MFO on the occasion of
Director Prof. Dr. Gerhard Huisken taking office as successor of Prof.
Dr. Gert-Martin Greuel. April 5, 2013. Slides. Related notes.

[85] 2013 (with Rué): Mathematical Essentials of Quantum Computing.
Rue-Xambo-2013 (50 pp). Summarized in Rue-Xambo-2013-poster.

[86] 2013 (with Rué): Introducció matemàtica a la computació quàntica.
Butllet́ı de la Societat Catalana de Matemàtiques, 28/2 (2013), 183-
231. This is essentially a Catalan version of [85]. Rue-Xambo-2013-Cat.

[87] 2013: Ingrid y David. O un extraordinario encuentro de dos person-
alidades singulares. La Gaceta de la RSME, 16/3 (2013), 413-416
(pdf).
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https://mat-web.upc.edu/people/sebastia.xambo/Imaginary/2013-04-05v-MFO-RealitiesOfImaginary.pdf
https://mat-web.upc.edu/people/sebastia.xambo/Imaginary/2013-04-05v-MFO-RealitiesOfImaginary-notes.pdf
https://mat-web.upc.edu/people/sebastia.xambo/QC/qc.pdf
https://mat-web.upc.edu/people/sebastia.xambo/QC/qc-poster-2013-04-10x.pdf
https://mat-web.upc.edu/people/sebastia.xambo/QC/2013-QC-ButSCM.pdf
http://gaceta.rsme.es/abrir.php?id=1154


[88] 2013: David Mumford: diálogo y semblanza. La Gaceta de la RSME,
16/4 (2013), 643-668 (pdf).

[89] 2013 (with Roma): Procesamiento de Patrones en Python. Lecture
at the Conference PyConEs-2013, Universidad Politécnica de Madrid
(23-24 November 2013). Slides

[90] 2013 (with Rué): El abecé de la computación cuántica. Ateneo Lecture
at the “Instituto de Investigación en Matemáticas”, Universidad de
Valladolid (24 November 2013). Slides. Associated manuscript = [85].

[91] 2014: Optimización del Aprendizaje Continuo. Note published in Edu-
caweb’s issue “Maestros excelentes”, March 2014. Link.

[92] 2014: Escondidas sendas de la geometŕıa proyectiva a la f́ısica cuántica
(ES). Lecture in the “Simposio en Memoria de Juan Bautista Sancho
Guimerá” (4 April 2014, Salamanca). Slides (ES).

[93] 2014: L’esfera i la llum des d’Arquimedes a Einstein (CAT). Slides
(CAT). Talk to a bachelor’s degree in Physical Engineering.

[94] 2014 (with annexes by A. Bermúdez de Castro, M. A. Herrero,
A. Liñán, and J. Bonet): “El Árbol de las Matemáticas” (ES). La
Gaceta de la RSME, 17/4 (2014), 649-665 (pdf).

[95] 2014: “Stein Arild Strømme (1951-2014): in memoriam”. EMS
Newsletter 93 (2014), 37-45 (pdf).

[96] 2015: “Escondidas sendas de la geometŕıa proyectiva a los formalismos
cuánticos”. In El legado matemático de Juan Bautista Sancho Guimerá
(ed. by D. Hernández-Ruipérez y A. Campillo), Real Sociedad
Matemática Española y Ediciones Universidad de Salamanca, 2015,
233–274. pdf.

[97] 2015: “Review of Hestenes’ Space-Time Algebra (second edition)”.
EMS Newsletter 98 (2015), 63-66 (pdf)

Terms 15-18

[98] 2015: José Maŕıa Montesinos Amilibia: Perfiles de un investigador.
Plenary lecture delivered on 8 September 2015 at the Mathematics
Faculty of the UCM within the conference organized in his honor on
the occasion of his retirement jubilee (Slides). This lecture evolved into
the paper [104].
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https://mat-web.upc.edu/people/sebastia.xambo/GA/2015-Xambo--EscondidasSendas-JBSG-in-memoriam.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2015-Xambo--ReviewSTA(EMS-NL98).pdf
https://mat-web.upc.edu/people/sebastia.xambo/Bios/JMMA/s-jmma.pdf


[99] 2015: Geometric Algebra Techniques in Mathematics, Physics and En-
gineering, A: Intensive course at the IMUVA: 1 Firsts steps, 2 Grass-
mann and Clifford algebras, 3 Geometric Algebra, and 4 Space-time
algebra.

[100] 2016: “On Leibniz’ characteristica universalis–considered as a thinking
mood–”. Lecture at the International Congress Gottfried Wilhelm
Leibniz (UPC, 21-22 January 2016). Slides.

[101] 2016: Geometric Algebra Techniques in Mathematics, Physics and En-
gineering, B: Intensive course at the IMUVA: 5 Classical Mechanics, 6
Quantum Esperanto and Pauli spinors, 7 Conformal Geometric Alge-
bra 8. Classifications.

[102] 2016: Director of the “17th Llúıs Santaló Research Summer School”
devoted to Geometric Algebra and Geometric Calculus, with Applica-
tions in Mathematics, Physics and Engineering. N. Sayols was the
Secretary of the School and the speakers, other than the Director, were
D. Hestenes, J. Lasenby, L. Dorst, and A. Lasenby. For more
details, see LLúıs Santaló 2016.

[103] 2016: “Lectures” at the 17th “Llúıs Santaló” Research Summer School
(see [102]): 1. Algebra and geometry in current curricula, 2. On axiom
systems for GA, 3. A view of F. Klein Erlangen Program through GA
and 4. Enriching Abstract Algebra with GA.

[104] 2016: “José Maŕıa Montesinos Amilibia: biographical sketches”. In
A mathematical tribute to Professor José Maŕıa Montesinos Amilibia,
33-62. Departamento de Geometŕıa y Topoloǵıa, Facultad de Ciencias
Matemáticas, UCM, 2016 (pdf).

[105] 2016: “Álgebra Geométrica y Geometŕıas Orgogonales”. La Gaceta
de la RSME, 19/3 (2016), 559-588. pdf An extended and adapted ver-
sion in English will appear in chapters 2-4 of [118] (with permission).

[106] 2016: “Dirac’s equation seen in the Geometric Algebra light”. Lecture
at the Differential geometry and Mathematical Physics special session
of the CSASC joint meeting (20-23 September 2016). Slides.

[107] 2016— (with N. Sayols): Development of Python-coded environ-
ments for specific symbolic computations, including Error-Correcting
Coding (PyECC) and Intersection Theory and Enumerative Geome-
try (PyWit). See PyECC and PyWit for details. Its development and
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https://mat-web.upc.edu/people/sebastia.xambo/GA/2015-Xambo-GAT-01-FirstSteps.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2015-Xambo-GAT-02-Grassman&Clifford algebras.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2015-Xambo-GAT-02-Grassman&Clifford algebras.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2015-Xambo-GAT-03-GA.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2015-Xambo-GAT-04-STA.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2015-Xambo-GAT-04-STA.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/s-leibniz.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2016-Xambo-GAT-05-CM.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2016-Xambo-GAT-06-QM.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2016-Xambo-GAT-06-QM.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2016-Xambo-GAT-07-CGA.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2016-Xambo-GAT-07-CGA.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2016-Xambo-GAT-08-Classif.pdf
https://mat-web.upc.edu/people/sebastia.xambo/santalo2016/
https://mat-web.upc.edu/people/sebastia.xambo/santalo2016/pdf/SX/SX1.pdf
https://mat-web.upc.edu/people/sebastia.xambo/santalo2016/pdf/SX/SX2.pdf
https://mat-web.upc.edu/people/sebastia.xambo/santalo2016/pdf/SX/SX2.pdf
https://mat-web.upc.edu/people/sebastia.xambo/santalo2016/pdf/SX/SX3.pdf
https://mat-web.upc.edu/people/sebastia.xambo/santalo2016/pdf/SX/SX4.pdf
https://web.mat.upc.edu/sebastia.xambo/Bios/JMMA/2015-Xambo--JMMA70.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2016-Xambo-AG&GO-Gaceta.pdf
https://mat-web.upc.edu/people/sebastia.xambo/GA/2016-Xambo-csasc.pdf
https://mat-web.upc.edu/people/sebastia.xambo/PyECC.html
https://mat-web.upc.edu/people/sebastia.xambo/PyWIT.html


dissemination is enhanced by the use of Jupyter notebooks. Here are
some works that illustrate its usage: [108], [113], [116], [120], [131], and
[140].

[108] 2017 (with S. Molina and N. Sayols): “A bootstrap for the number
of Fqm-rational points on a curve over Fq”. arXiv.

[109] 2017 (Editor in Chief): Proceedings of the AGACSE 2015 Conference
(Barcelona, July 27-31, 2015), Special issue of Advances of Applied
Clifford Algebras 27/1 (2017), 550 pp. Springer link

[110] 2017 (with M. Parra-Serra): “Preface” of [109], 345-349 (pdf)

[111] 2017: “El Árbol de las Matemáticas: 2015 y 2016”. La Gaceta de
la RSME, 20/1 (2017), 1-12. pdf (a report on the publication at the
ArbolMat portal of 29 profiles elaborated in the years 2015 and 2016).

[112] 2017: Two-way bridges between Geometric Topology and Mathematical
Physics. Lecture at the special session on Geometric Topology (30.1-
03.2, 2017) in honor of Maŕıa Teresa Lozano Imı́zcoz. Slides

[113] 2017: “Error-correcting codes: mathematics and computations”. Alge-
braic Geometry Seminar UB-UAB-UPC (5 May 2017). Slides

[114] 2017: Waldyr Rodrigues Jr.: Sketches on his Life and Work. Invited
plenary lecture at ICCA11, pdf (Ghent, 9 August 2017).

[115] 2017: “Geometŕıa y F́ısica del espacio-tiempo”. La Gaceta de la
RSME, 20/3 (2017), 24 pp. (pdf). This material was adapted and en-
larged in Chapter 3 of [117] (with permission).

[116] 2017 (with N. Sayols): “Alternant codes and the McEliece cryptosys-
tem”. Jornada de Teoria de Nombres, Universitat de Lleida, 7/10/2017.
Slides

Term 18-19

[117] 2018 (with C. Lavor and I. Zaplana): A Geometric Algebra In-
vitation to Space-Time Physics, Robotics, and Molecular Geometry.
Springer Briefs, x + 128 pages. Springer link

[118] 2018: Real Spinorial Groups: A Short Mathematical Introduction.
Springer Briefs, 2018. x + 140 pages. Springer link
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https://arxiv.org/pdf/1704.04661.pdf
https://link.springer.com/journal/6/volumes-and-issues/27-1
https://mat-web.upc.edu/people/sebastia.xambo/GA/2017-Preface-Proc-AGACSE2015.pdf
https://mat-web.upc.edu/people/sebastia.xambo/Bios/ArbolMat/2017-Xambo-AM.pdf
http://www.arbolmat.com/
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https://mat-web.upc.edu/sebastia.xambo/GA/2017-Xambo-GyF-del-ET-gaceta.pdf
https://mat-web.upc.edu/people/sebastia.xambo/PyECC/s-CryptoLleida-7-10-2017.pdf
https://link.springer.com/book/10.1007%2F978-3-319-90665-2
https://link.springer.com/book/10.1007/978-3-030-00404-0


[119] 2018: “From Leibniz’ characteristica geometrica to contemporary Geo-
metric Algebra”. Quaderns d’Història de l’Enginyeria, 16 (2017/2018),
Special issue dedicated to commemorate Leibniz (1646-1716). Pages
109-141. pdf

[120] 2018 (with N. Sayols): “Computer algebra tales on Goppa codes and
McEliece cryptography”. Presented at the special session Computer Al-
gebra in Coding Theory and Cryptography included in the 24th Con-
ference on Applications of Computer Algebra (Santiago de Compostela,
June 18-22, 2018). Slides. For the published paper, see [150].

[121] 2018 (Editor in Chief): Early Proceedings of AGACSE 2018 .

[122] 2018 (as Chair of the SC of AGACSE 2018): Full Program. Contains
links to most of the slide presentations at the conference, and also to
the Early Proceedings (see [121]).

[123] 2018 (with C. Lavor and S. Wainer): Waldyr Alves Rodrigues Jr.:
Annotations about his life track. Plenary lecture at AGACSE 2018 (July
23, 2018). Slides.

[124] 2018 (with S. Wainer): Waldyr Alves Rodrigues Jr.: Fruits of a uni-
fying philosophy. Plenary lecture at AGACSE 2018 (July 23, 2018).
Slides.

[125] 2018 (with G.-M. Greuel, L. Narváez (eds.)): Singularities, Alge-
braic Geometry, Commutative Algebra, and Related Topics. Festschrift
for Antonio Campillo on the Occasion of his 65th Birthday. Springer,
2018 (27 papers, xvi + 604 pages). Summary and Springer link.

[126] 2018 (with G.-M. Greuel, L. Narváez): Preface to [125], v-vi. pdf

[127] 2018 (with F. Monserrat): “Antonio Campillo. A Portrayal of his
Life and Work”. First paper in [125], 1-36. pdf

[128] 2018-19 (Editor in Chief): Proceedings of AGACSE 2018, published as
a Topical Collection in Advances in Applied Clifford Algebras.

[129] 2018 (with S. Vitabile): Clifford algebra based applications for med-
ical image processing and their hardware/software implementations.
Letter of Intention, following an initiative of Prof. Ing. Salvatore
Vitabile (Dipartimento di Biopatologia e Beiotechnologie Mediche,
Università degli Studi di Palermo), signed by the UPC/BarcelonaTech
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https://mat-web.upc.edu/people/sebastia.xambo/HistoricalEssays/2018-Xambo--From-Leibniz-CG-to-GA.pdf
https://mat-web.upc.edu/people/sebastia.xambo/PyECC/s-aca.pdf
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https://web.mat.upc.edu/sebastia.xambo/AC65/AC65.html
https://www.springer.com/gp/book/9783319968261
https://mat-web.upc.edu/people/sebastia.xambo/Bios/AC/AC65-Preface.pdf
https://mat-web.upc.edu/people/sebastia.xambo/Bios/AC/2018-Monserrat-Xambo--AC-Life&Work.pdf


Vicerector for Research Policy on 10 January 2018, “to establish a re-
search consortium” between the two academic institutions, and which
“authorizes Prof. Sebastià Xambó-Descamps to participate in the ini-
tiative”. See [141] for research activities in which both researchers took
part.

[130] 2018: Decoding Alternant Codes. Talk at the BCAM Post-Quantum
Cryptography Course (September 10-14, 2018). Slides.

[131] 2018 (with N. Sayols): “Codis correctors d’errors i criptografia post-
quàntica”. Butllet́ı de la SCM 332 (2018), 147-171 (pdf). An en-
larged and adpated version will be included (with permission) as Chap-
ter 5 of [185].

[132] 2019 (with N. Sayols): A cloud Python package for the computa-
tional treatment of error-correcting codes. Talk at the special session
“Computación Simbólica: nuevos retos en Álgebra y Geometŕıa y sus
aplicaciones” of the Biannual Congress of the RSME held in Santander,
4-8 February, 2019. Slides.

[133] 2019: “El somni de les matemàtiques”. La Vanguardia, 22-01-2019.
Obituary of Sir Michael Francis Atiyah (1929-2019), “matemàtic po-
lifacètic i humanista”. CAT and ES.

[134] “Sir Michael F. Atiyah (1929-2019)”. Bolet́ın electrónico de la SEMA
22, abril 2019. (pdf)

[135] 2019: “Sir Michael Atiyah, in memoriam”. SCM/Not́ıcies 45 (2019),
47-56. pdf (CAT). “L’objete d’aquest escrit és aportar algunes aprecia-
cions sobre la darrera dècada de la vida de Sir Michael F. Atiyah”.

[136] 2019: Llúıs A. Santaló Sors: Semblanza de un investigador. Universi-
dad Internacional Menéndez Pelayo. Celebration of the 20th anniver-
sary of the “L. Santaló Summer Research School” organized by the
Real Sociedad Matematica Española. Slides.

[137] 2019 (with the FME Dean’s Team 2003-2006): “Miquel Noguera i Bar-
lle, in memoriam (1956-2019)”. SCM/Not́ıcies 45 (juliol 2019), 24-27
(pdf, CAT).

[138] 2019: Geometric and Topological Aspects of Light. Invited plenary lec-
ture in honor of E. Corbacho and E. Mart́ın Peinador on the
occasion of their Jubilee. Vigo, 19-22 June, 2019. Slides (the final title,
after writing the paper [139], was updated to A light dream).
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https://web.mat.upc.edu/sebastia.xambo/PQ/s-BCAM.pdf
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[139] 2019: A light dream. The paper contributed to the proceedings of the
conference mentioned in [138]. pdf

[140] 2019 (with Sayols and Farré): “On the PGZ decoding algorithm for
alternant codes”. Computational and Applied Mathematics 381 (2019),
article 17. pdf.

[141] 2019 (Chair): Systems, patterns and data engineering with geometric
calculi, a 2-Part mini-symposium included in ICIAM 2019. The speak-
ers, other than SX (who was responsible for the first and eigth lectures,
see [142] and [143]), were I. Zaplana, C. Lavor, P. Colapinto, S.
Lazendić, S. Vitabile, E. U. Moya. See the web Minisymposium
for a detailed description (cf. first two slides of [142])

[142] 2019: Geometric calculus techniques in science and engineering,
Keynote lecture for the Minisymposium [141]. Slides (3-76; 1-2 were
an introduction to the MS)

[143] 2019: Geometric Calculus meets Deep Learning, Closing lecture (the
eighth) of the Minisymposium [141]. Slides.

Term 19-20

[144] 2019: Mis vivencias de un congreso extraordinario. Bolet́ın electrónico
de la SEMA 23, octubre 2019 (Web)

[145] 2019: Geometric Algebra: Mathematical Structures and Applications.
A 2-hour seminar at the UNED (3-4 October, 2019). Slides.

[146] 2019 (with J. Franch): Alessio Figalli, Fields Medal 2018. Poster
exhibit to celebrate the DHC of Alessio Figalli by UPC (pdf)

[147] 2019: Post-quantum Cryptography. Talk at the “V Jornadas Doctorales
del Programa de Doctorado en Matemáticas (UCA, November 2019)”.
Slides.

[148] 2020 (with J. M. Miret and N. Sayols): WIT: A symbolic system for
computations in IT and EG (programmed in pure Python). A 5-hour
doctoral course at IMUVA. Slides I and Slides II. The practical side
of the course was structured in PyM files (see [186]) and Jupyter
notebooks, and they will be included, possibly with some adaptation,
in the book project [187] much as it is to be done with the practical
side of [185].
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https://web.mat.upc.edu/sebastia.xambo/ITEG/s-wit-imuva-II.pdf


[149] 2020: Two faces of P1 and their ramifications. Talk at the 5th an-
nual meeting of RGAS, in memoriam of José Maŕıa Muñoz Porras
(Salamanca, January 22-24, 2020). Slides.

[150] 2020 (with N. Sayols): “Computer algebra tales on Goppa codes
and McEliece cryptography”. Mathematics in Computer Science 142,
457-469. Springer link. pdf.

[151] 2020: “Alessio Figalli, doctor honoris causa per la UPC” (CAT).
SCM/Not́ıcies 46 (2020), 49-58 (pdf; it includes the laudatio by X.
Cabré and the doctoral lectio of A. Figalli).

[152] 2020: Alessio Figalli: magia, método, misión. Bolet́ın electrónico de la
SEMA 24, abril de 2020, 12-29 (pdf)

[153] 2020 (with M. Bonforte): Alessio Figalli. La Gaceta de la RSME
232 (2020), 405-434 (pdf).

[154] Història de la matemàtica: Grècia IIa, IIb, els Elements d’Euclides per
Josep Pla i Carrera. SCM/Not́ıces 47, setembre 2020, 127-129 (N47).

[155] 2020 (with E. U. Moya et al.): A Quaternion Monogenic Layer Re-
silient to Large Brightness Changes in Image Classification. Presented
at NeurIPS 2020: 6-page extended abstract (submitted as this pdf),
presentation slides, and poster. See also the web NeurIPS-2020 (entry
number 32).

[156] 2020 (with I. Zaplana): Geometric Calculi and Deep Learning: A
long term relationship. Mini Symposium at the ICCA12 Conference
(August 4, 2020).

[157] 2020: “Theoretical resources for deep learning”. Talk at the ICCA12
Mini Symposium [156]. Slides.

Term 20-21

[158] 2020: Alessio Figalli: Magic, Method, Mission. EMS Newletter
September 2020, 15-25 (pdf). Partly based on [152], with permission.

[159] Multiplicar i dividir vectors (i altres ardides aventures). Opening lec-
ture of the 2020/2021 term of the Catalan Mathematical Society
(November 30, 2020). Slides (in Catalan).

[160] 2021: Joaquim Serra y su universo matemático. Bolet́ın electrónico de
la SEMA 26 (febrero 2021). Web and pdf
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https://web.mat.upc.edu/sebastia.xambo/PQ/s-jmmp.pdf
https://link.springer.com/article/10.1007/s11786-019-00444-1
https://web.mat.upc.edu/sebastia.xambo/CM/2019-Sayols-Xambo--ComputationalAlgebraTalesOnGoppaCodesAndMcElieceCryptography.pdf
https://web.mat.upc.edu/sebastia.xambo/Bios/AF/p-scm-AF.pdf
https://web.mat.upc.edu/sebastia.xambo/Bios/AF/2020-Xambo-AlessioFigalli.pdf
https://web.mat.upc.edu/sebastia.xambo/Bios/AF/2020-Bonforte-Xambo--AlessioFigalli.pdf
https://scm.iec.cat/wp-content/uploads/2020/11/Noticies-47_web.pdf
https://research.latinxinai.org/papers/neurips/2020/pdf/moya_short_32.pdf
https://slideslive.ch/neurips/lxai-research-neurips-2020
https://research.latinxinai.org/papers/neurips/2020/png/moya_short_32.png
https://research.latinxinai.org/workshops/neurips/neurips-2020.html
http://www.smartchair.org/hp/ICCA2020/topics/
https://web.mat.upc.edu/sebastia.xambo/ML/s-icca12.pdf
https://web.mat.upc.edu/sebastia.xambo/Bios/AF/2020-AlessioFigalli-ems.pdf
https://web.mat.upc.edu/sebastia.xambo/GA/s-scm.pdf
https://www.sema.org.es/images/boletines/boletin26/sec3.html
https://web.mat.upc.edu/sebastia.xambo/Bios/JS/p-sema-JS.pdf


[161] 2021 (with E. U. Moya et al.) A bio-inspired quaternion local phase
CNN layer with contrast invariance and linear sensitivity to rotation
angles. Pattern Recognition Letters, 131 (2021), 56–62. pdf

[162] 2021 (series coeditor, with A. Delshams as Editor-in-Chief):
ICIAM2019 SEMA SIMAI Springer Series, volumes 1-12. Springer link.

[163] 2021 (ed.): Systems, Patterns and Data Engineering with Geometric
Calculi. ICIAM2019 SEMA SIMAI Springer Series, volume 13. Springer
link

[164] 2021 (with E. U. Moya): A Quaternion Deterministic Monogenic CNN
Layer for Contrast Invariance. In [163], 133-152. Springer link.

[165] 2021 (with E. U. Moya): Geometric calculi and automatic learning–An
outline. In [163], 153-178. Springer link

[166] 2021 (with Eduardo U. Moya et al.): A trainable monogenic ConvNet
layer robust in front of large contrast changes in image classification.
IEEEAccess (accepted Oct 15, 2021). https://arxiv.org/pdf/2109.
06926.pdf.

[167] 2021 (with Joan Bruna): Aprenentatge algoŕısmic i xarxes neu-
ronals profundes. Butllet́ı de la Societat Catalana de
Matemàtiques 361 (2021), 5–67 (pdf).

Term 21-22

[168] 2021 (with F. Delgado and C. Fuertes): Introducción al Álgebra.
Paraninfo, Fall 2021. 485 p.

[169] 2021 (with F. Delgado and C. Fuertes): Introducción al Álgebra:
Soluciones. Paraninfo, Fall 2021. 176 p.

[170] 2021 (joint with Joan Bruna): Algorithmic Learning and Deep Neural
Networks. A 24-hour graduate course at the BGSM, in twelve 2-hour
sessions, delivered in the Fall of 2021. The lectures by SX covered
relevant mathematical topics and computational facilities for a good
sample of applications. Slides (CRM).

[171] 2021 (coordinator of the EC of the IMTech NL). Two issues, NL01 and
NL02.
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https://web.mat.upc.edu/sebastia.xambo/Papers/2020-Moya-Xambo-Sanchez-Salazar-Cortes--Q9.pdf
https://www.springer.com/series/16499
https://link.springer.com/book/10.1007/978-3-030-74486-1
https://link.springer.com/book/10.1007/978-3-030-74486-1
https://link.springer.com/chapter/10.1007%2F978-3-030-74486-1_7
https://link.springer.com/chapter/10.1007/978-3-030-74486-1_8
https://arxiv.org/pdf/2109.06926.pdf
https://arxiv.org/pdf/2109.06926.pdf
https://web.mat.upc.edu/sebastia.xambo/ML/2021-Bruna-Xambo--AL&DNN.pdf
https://bgsmath.cat/event/algorithmic-learning-and-deep-neural-networks/
https://imtech.upc.edu/en/communication/nesletter/nl01_web.pdf
https://imtech.upc.edu/en/communication/nesletter/nl02-coverweb.pdf


[172] 2021 (with M. Alberich, M. Rivera, et al.): IMAGINARY, Una
simfonia matemàtica. FME, September-December 2021. An adapta-
tion and upgrading of Imaginary-RSME, with three modules produced
in collaboration with UPC teams from ETSEIB, IRI, CREB, BSC,
IDEAI, and one module in collaboration with MMACA.

[173] 2021 (joint with Maria Alberich): Imaginary, a mathematical sym-
phony. In [171], NL01, p. 21.

[174] 2022: Geometric algebra speaks quantum Esperanto, I. To appear in
LNCS proceedings of ICACGA 2022, Springer, New York. 12 pages.

[175] 2022 (4th October): Lecture at the ICACGA-2022 Conference on the
topic of [174], supplemented with an outline of Part II. This lecture is
the basis of the paper [182], which contains additional new results.

[176] 2022 (4th October): Invited lecture at the ICACGA-2022 Conference
with the title Spinning spinors with geometric algebra for one century
and beyond. This lecture is the basis of the paper [183].

[177] 2022 (9th November): IMTech Colloquium Lecture on Artificial intel-
ligences and mathematics. Slides.

[178] 2022 (coordinator of the EC of the IMTech NL). Two issues, NL03 and
NL04.

[179] 2022: Review of Commutative Algebra: Expository papers dedicated to
David Eisenbud on the occasion of his 75th birthday, edited by Irena
Peeva. In [178], NL03, p. 23.

[180] 2022: Review of Interpolation of Brill-Noether curves, by Eric Larson
and Isabel Vogt. In [178], NL04, 28-29.

[181] (with Anna de Mier): Combinatorics and Hodge Theory, after June
Huh. In [178], NL04, 23-25.

2023-2025

[182] 2023: Geometric algebra speaks quantum Esperanto. Submitted to Ad-
vances in Applied Clifford Algebras (28 pages). Based on the lecture
presented at ICACGA-2022 with the same title.
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https://web.mat.upc.edu/sebastia.xambo/99/22-11-09.pdf 
https://imtech.upc.edu/en/communication/nesletter/nl03.pdf
https://imtech.upc.edu/en/communication/nesletter/nl04.pdf


[183] 2023: Spinning spinors with geometric algebra for one century and
beyond. To be submitted to Advances in Applied Clifford Algebras by
end of February 2023 (about 30 pages). Based on the lecture presented
at ICACGA-2022 with the same title.

Book projects

[184] 2023: Calculi on geometric spaces: Theories and applications. About
300 pages. Project approved by World Scientific (Jan 2023).

[185] 2023 (with the collaboration of N. Sayols): Error-Correcting Codes—
A Computational Primer. Second edition of the book [48], cor-
rected and expanded with three additional chapters (code-based post-
quantum cryptography, quantum codes, and convolutional codes). See
CC2 for details. The computational support is based on an evolved
version of [107] that is being specified in the companion volume [186]

[186] 2023 (with the collaboration of N. Sayols): PyM: A Mathematical
System (Coded in Python). This is to be a user’s guide to the sys-
tem, with a detailed description of the functions and the algorithms on
which they are based. Initially started as an html file, it is going to be
accessible as a pdf file that is being produced with LATEX.

[187] (with the collaboration of J. M. Miret and N. Sayols): Intersec-
tion Theory and Enumerative Geometry—A Computational Primer. In
practical terms, this book is meant to include [30] (with permission),
with corrections and extensions, together with material that ought to
have amounted to a second part, plus a computational environment
freely accessible through the web. For details, see ITEG. The compu-
tational package is based on PyM (see [186]).
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https://mat-web.upc.edu/people/sebastia.xambo/CC2/CC2-Book.html
https://web.mat.upc.edu/sebastia.xambo/PyM/PyM-Functions.html
https://mat-web.upc.edu/people/sebastia.xambo/ITEG/ITEG-Book.html


Acronyms

3ecm 3rd European Congress of Mathematicians
AGACSE Applications of Geometric Algebra

in Computer Science and Engineering
AMS American Mathematical Society
BBVA Banco de Bilbao-Vizcaya-Argentaria
CIMNE Centre Internacional de Mètodes Numèrics per a l’Enginyeria
CSASC Cech, Slovenian, Austrian, Slovac and Cantalan Societies (joint meeting)
EMS European Mathematical Society
EU European Union
FBBVA Foundation of the BBVA
FIB Facultat d’Informàtica de Barcelona (UPC)
FM Facultat de Matemàtiques (UB)
FME Facultat de Matemàtiques i Estad́ıstica (UPC)
FP Framework Program (of the EU)
FPGA Field Programmable Gate Array
GAT Geometric Algebra Techniques
ICCA International Conference on Clifford Algebras
ICM International Congress of Mathematicians
IEEE Institute of Electric and Electronic Engineers
IMUVA Instituto de Matemáticas de la Universidad de Valladolid
JEM Joining Educational Mathematics
LNiM Lecture Notes in Mathematics
lPBP Linear Parallel Belief Propagation (algorithm for SV)
M4M Maths for More (name of a company)
MAT Departament de Matemàtiques (UPC)
MFO Mathematisches Forschungsinstitut Oberwolfach
MIT Massachusetts Institute of Technology
RSME Real Sociedad Matemática Española
SCM Societat Catalana de Matemàtiques
SBMA Sociedade Brasileira de Matemática Aplicada
SX Sebastià Xambó-Descamps
SV Stereoscopic Vision
UAB Universitat Autònoma de Barcelona
UB Universitat de Barcelona
UCM Universidad Complutense de Madrid
UPC Universitat Politècnica de Catalunya / BarcelonaTech
UIMP Universidad Internacional Menéndez Pelayo
UIB Universitat de ses Illes Balears
WCCI World Congress of Computational Intelligence
WebALT Web Advanced Learning Technologies
WMY World Mathematical Year
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