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RESUME

PERSONAL INFORMATION

Name: Célia Borlido

Professional Address: Department of Mathematics
University of Coimbra
Apartado 3008
3001-454 Coimbra
Portugal

Home page: www.mat.uc.pt/~cborlido

E-mail: cborlido@mat.uc.pt

RESEARCH FIELD

During my PhD I worked in the area of finite and profinite semigroups. Then, as a first Postdoc,
I wanted to diversify my training, and that led me to an interdisciplinary project whose goal was
to apply Stone-Priestley’s duality to the study of non-regular formal languages and logic on
words, bearing in mind applications in the field of complexity theory. Currently, I am studying
pointfree topology, aiming at the development of a categorical and constructive theory suitable to
address problems arising from theoretical computer science.

CURRENT AND PAST SITUATION

Since July 1, 2019, I hold a Junior Research position at Center for Mathematics of University of
Coimbra, under the 2017 call for the Stimulus of Scientific Employment - Individual Support launched
by the Fundag¢do para a Ciéncia e Tecnologia (FCT). My research project is entitled A pointfree
approach to formal language theory.

From June 1, 2016 to June 30, 2019, I was a researcher on the ERC Advanced project
DuaLL. This project, leaded by Mai Gehrke, was hosted at Institut de Recherche en Informatique
Fondamentale, Université Paris-Diderot from June 2016 to September 2017, and at Laboratoire J. A.
Dieudonné, Université Cote d’Azur from September 2017 on.

From January 1, 2012 to December 31, 2016, I held a PhD fellowship by Fundacdo para a Ciéncia
e Tecnologia. 1 was enrolled in the UC |UP Joint PhD Program in Mathematics, during which I was
hosted by Faculdade de Ciéncias da Universidade do Porto and advised by Jorge Almeida.


http://mat.uc.pt/~cborlido
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ACADEMIC DEGREES

Sept. 2011 — Apr. 2016:

Sept. 2009 — Apr. 2011:

Sept. 2006 — Jun. 2009:

WORKING EXPERIENCE

Jul. 2019 — ...

Jun. 2016 - Jun. 2019:

Sept. 2018 - Jun. 2019:

Sept. 2009 - Sept. 2011:

PhD in Mathematics at Faculdade de Ciéncias da Universidade do
Porto, Portugal (approved with distinction).

o Title: The word problem and some reducibility properties for pseu-
dovarieties of the form DRH.

o Supervisor: Professor Jorge Almeida.
Coursework for MSc in Mathematics and Applications (75/120

ECTS completed before switching to PhD studies) at Instituto Superior
Técnico da Universidade de Lisboa, Portugal (grade: 18/20).

BSc in Mathematics at Faculdade de Ciéncias da Universidade do
Porto, Portugal (final grade: 19/20).

: Junior researcher on the project A pointfree approach to Formal Lan-

guage Theory with funding provided by the Individual Call to Scientific
Employment Stimulus 2017 (CEEC 2017), Departamento de Matemdtica
da Faculdade de Ciéncias da Universidade de Coimbra, Portugal.

Postdoctoral researcher on Mai Gehrke’s ERC Advanced project Du-
aLL, Institut de Recherche en Informatique Fondamentale, Université
Paris-Diderot (Jun. 2016 — Sept. 2017) et Laboratoire J. A. Dieudonné,
Unaversité Cote d’Azur (Sept. 2017 — Jun. 2019), France.

Teaching assistant (Enseignant vacataire), Laboratoire J. A. Dieudonné
and Département d’Informatique, Université Cote d’Azur, France.

Teaching assistant (Monitor), Instituto Superior Técnico da Univer-
sidade de Lisboa, Portugal.
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RESEARCH

PUBLICATIONS

Thesis:

1. C. Borlido, The word problem and some reducibility properties for pseudovarieties of the form DRH,
Ph.D. thesis, University of Porto (2016).

Thesis awarded with the Fundagao Eng. Anténio de Almeida prize, for the best doctoral thesis defended
at Faculty of Sciences of the University of Porto in the years 2015-2017, in the areas of Mathematics, Statistics
and Informatics.

Peer-reviewed scientific publications:

2. C. Borlido, M. Gehrke, A. Krebs, H. Straubing, Difference hierarchies and duality with an applica-
tion to formal languages, Topology and its Applications 273 (2020).

3. C. Borlido, Some reducibility properties for pseudovarieties of the form DRH, Communications in
Algebra 46(4): 1813-1830 (2018).

4. C. Borlido, S. Czarnetzki, M. Gehrke, A. Krebs, Stone Duality and the Substitution principle,
Computer Science Logic:13:1-13:20 (2017).

5. C. Borlido, The k-word problem over DRH, Theoretical Computer Science 702: 1-22 (2017).

6. J. Almeida, C. Borlido, Complete k-reducibility of pseudovarieties of the form DRH, International
Journal of Algebra and Computation 27(2): 189-236 (2017).

Publications for a wider audience:

7. C. Borlido, Predicting the collision of two oil tankers (Portuguese), Boletim da Sociedade Por-
tuguesa de Matematica 59 (2008).

ORAL COMMUNICATIONS

Talks at conferences and workshops:

1. Contravariant power constructions, presented at the XII Portuguese Category Seminar, Departa-
mento de Matemaética da Universidade de Coimbra, Portugal, September 17, 2019.

2. Difference hierarchies over lattices, presented at the conference on Topology, Algebra, and Categories
in Logic (TACL 2019), Laboratoire J. A. Dieudonné, Université Cote d’Azur, France, June 21, 2019.

3. Difference hierarchies over lattices, presented at the workshop on Algebra, Logic and Topology,
Faculdade de Ciéncias da Universidade de Coimbra, Portugal, September 28, 2018.

4. Stone duality and the substitution principle, presented at the workshop Quantifiers and Duality, In-
stitut de Recherche en Informatique Fondamentale, Université Paris Diderot, France, September 11,
2018.

5. Stone duality and the substitution principle, presented at International Conference on Semigroups
(ICS 2018), Faculdade de Ciéncias da Universidade de Lisboa, Portugal, July 12, 2018.
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Profinite semigroups in formal language theory, presented at National Meeting of the Portuguese
Mathematical Society, Instituto Politécnico de Braganca, Portugal, July 9, 2018.

Stone duality and the substitution principle, presented at Computer Science Logic (CSL 2017),
Stockholm University, Sweden, August 21, 2017.

The k-word problem over pseudovarieties of the form DRH, presented at International Conference
on Semigroups and Automata (CSA 2016), Faculdade de Ciéncias da Universidade de Lisboa,
Portugal, June 22, 2016.

Invited seminar talks:

9.

10.

11.

12.

13.

14.

15.

16.

17.

Stone duality and the substitution principle, presented at the seminar “MOVE : Modélisation et
Vérification”, Laboratoire d’Informatique et Systemes, Université d’Aix-Marseille, France, March 5,
2020.

Difference hierarchies and duality, presented at Algebra-Coalgebra seminar, Institute for Logic,
Language and Computation, University of Amsterdam, The Netherlands, October 31, 2018.

An Filenberg-like Theorem beyond reqular languages, presented at Algebra, Logic and Topology
seminar, Faculdade de Ciéncias da Universidade de Coimbra, July 6, 2018.

An Filenberg-like Theorem beyond regular languages, presented at CEMAT seminar, Faculdade de
Ciéncias da Universidade de Lisboa, Portugal, May 25, 2018.

Semidirect products, monoids and categories, presented at Dualité de Stone, langages formels et
logique seminar, Laboratoire J. A. Dieudonné, Université Cote d’Azur, France, November 21, 2017.

Stone duality and the substitution principle, presented at Semigroup, automata and languages sem-
inar, Faculdade de Ciéncias da Universidade do Porto, Portugal, May 5, 2017.

Duality theory in the study of formal languages, presented at Semigroup, automata and languages
seminar, Faculdade de Ciéncias da Universidade do Porto, Portugal, February 20, 2017.

The k-word problem over DRG, presented at Research Seminar Program, Faculdade de Ciéncias da
Universidade de Coimbra, Portugal, March 10, 2016.

The word problem and some reducibility properties for pseudovarieties of the from DRH, presented
at DuaLL seminar, Institut de Recherche en Informatique Fondamentale, Université Paris Diderot,
France, January 27, 2016.

Other talks:

18.

19.

20.

Complete reducibility of pseudovarieties of the form DRH, presented at Journée de rentrée de
[’équipe Automates et applications, Institut de Recherche en Informatique Fondamentale, Université
Paris Diderot, France, September 20, 2016.

From Tarski’s Problem to Universal Algebraic Geometry, presented at PhD Program UC|UP semi-
nar, Faculdade de Ciéncias da Universidade do Porto, Portugal, April 27, 2012.

Euler, nimeros pentagonais e somas de divisores (Euler, pentagonal numbers and sums of divisors),
presented at Diagonal seminar, Faculdade de Ciéncias da Universidade do Porto, Portugal, May 28,
2008.
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21.

22.

23.

Sistemas de Numera¢do (Numeration Systems), presented at:

x Diagonal seminar, Faculdade de Ciéncias da Universidade do Porto, Portugal, 2007.
x Delfos project, Faculdade de Ciéncias e Tecnologia da Universidade de Coimbra, Portugal, 2007.
x New Talents in Mathematics meeting, head office of Calouste Gulbenkian Foundation, Portugal,

September 07 — 08, 2007.

Grupos finitos de simetria (Finite symmetry groups), presented at SigMa teMdtica program, Fac-
uldade de Ciéncias da Universidade do Porto, Portugal, 2006.

Colisao de petroleiros (Oil tankers collision), presented at National Meeting of the Portuguese
Mathematical Society, Instituto Superior de Engenharia de Lisboa, Portugal, June 20 — 26, 2006.



C. Borlido 7/9

TEACHING

UNIVERSITY LEVEL

o Teaching Assistant for the course Programmation impérative (exercise classes for 1st year Bachelor-
level students at Département Informatique, Université Cote d’Azur, France (2nd semester 2018/2019).

o Teaching Assistant for the course Algébre homologique et catégorielle (exercise classes for 2nd year
Master’s degree students of the Mathematics course) at Laboratoire J. A. Dieudonné, Université
Céte d’Azur, France (1st trimester 2018/2019).

o Teaching Assistant (exercise classes and grading, Bachelor-level Engineering courses) at Instituto
Superior Técnico da Universidade de Lisboa, Portugal.

Courses taught: * Cdlculo diferencial e integral, 2010/11,

« Algebra linear, 2009/10 and 2010/11,
x Andlise compleza e equagoes diferenciais, 2009/10.

o Instructor (exercise classes, Bachelor-level Mathematics course) at mini-course Measuring and
counting symmetry by Professor Peter E. Trapa (University of Utah, USA) yielded during FEscola
Diagonal, Portugal, September 07 — 09, 2009.

OTHERS

o Tutor at Mathnasium — The Math Learning Center (high school students), Portugal, 2011/12 and
2012/13.

o Tutor at Junior University (elementary school students) in the project A geometria da tartaruga
(Turtle’s geometry) promoted by Atractor — Interactive Mathematics project, Portugal, 2008.

o Tutor at Educar a brincar project (elementary school students) promoted by Instituto Portugués
da Juventude (Portuguese Institute for Youth), Portugal, 2008.
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OUTREACH AND MANAGEMENT ACTIVITIES
o Co-organizer of the reading group Poinitfree topology, Departamento de Matematica, Universidade
de Coimbra, Portugal (starting at October 2019).

o Organizer of Liga Delfos, a Mathematical Olympiads training activity for high-school students,
Departamento de Matematica, Universidade de Coimbra, Portugal (starting at September 2019).

o Member of the organizing committee of the conference Topology, Algebra, and Categories in
Logic (TACL 2019), Laboratoire J. A. Dieudonné (LJAD), Université Cote d’Azur, France, June
2019.

o Co-organizer of the seminar Dualité de Stone, langages formels et logique, in the academic year
2018/2019, Laboratoire J. A. Dieudonné, Université Cote d’Azur, France.

o Member of local organization task-force of the workshop Logique catégorique, topos et dualités,
Laboratoire J. A. Dieudonné, Université Cote d’Azur, January 8 — 12, 2018.

o Member of the coordinating committee of the 33rd Ibero-American Olympiad of Mathematics,
September 2018.

o Member of the coordinating committee of the 7th Olympiad of Mathematics of the CPLP
(Portuguese-speaking community), July 2017.

o Co-organizer of the seminar DuaLL, in the academic year 2016/2017, Institut de Recherche en
Informatique Fondamentale (IRIF), Université Paris-Diderot, France.

o Member of local organization task-force of the AMS/EMS/SPM International Meeting, June 10
~ 13, 2015.

FURTHER INFORMATION

OTHER TRAINING

o Summer School Topology, Algebra and Categories in Logic (TACL) at Hotel Club IGESA,
Ile de Porquerolles, France, June 10 — 15, 2019.

o Spring School on Theoretical Computer Science (EPIT) - Databases, Logic and Automata
at Centre International de Rencontres Mathématiques (CIRM), France, April 8 — April 12, 2019.

o Summer School Topology, Algebra and Categories in Logic (TACL) at Faculty of Science of
the Palacky University of Olomouc, Czech Republic, June 20 — 24, 2017.

o Summer School Introduction to Algebraic Curves at Instituto Nacional de Matemdtica Pura e
Aplicada, Brazil, January 03 — February 25, 2011.

o Summer School Research Training Group on Financial Mathematics at University of Texas,
United States of America, July 19 — August 08, 2009.

o Summer School Applied Computational Algebraic Geometry Modeling at Campus of Soria
of the Universidad de Valladolid, Spain, July 13 — 24, 2009.

o SigMa teMética Program at Faculdade de Ciéncias da Universidade do Porto, Portugal, 2004 /05.
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SCHOLARSHIPS

Sept. 2008 — Aug. 2009:

Jan. 2012 — Dec. 2015:

Oct. 2007 — Jul. 2008:

Oct. 2006 — Jul. 2007:

Oct. 2005 — Jul. 2006:

OTHERS

PhD fellowship by Fundac¢do para a Ciéncia e Tecnologia (1st ranked
of 13 recipients in mathematics for 2011).

Scientific Initiation scholarship by Fundac¢ao para a Ciéncia e Tec-
nologia.

Title: Signal processing and optimization problems.

Advisor: Professor Miguel Rodrigues.

New Talents in Mathematics scholarship by Caloust Gulbenkian
Foundation.

Title: Formal power rings and Euler’s work.

Advisor: Professor Anténio Machiavelo.

New Talents in Mathematics scholarship by Calouste Gulbenkian
Foundation.

Title: Numeration Systems.

Advisor: Professor Jorge Almeida.

SigMa teMatica scholarship by Calouste Gulbenkian Foundation and
Portugal Telecom.

Title: Symmetry groups.

Advisor: Professor Antonio Guedes de Oliveira.

o Language skills: * Portuguese (native speaker),
* English (Fluent),

« French (Fluent),

* Spanish (Basic),

* Russian (Basic reading).

o

o

(¢]

(¢]

Computer skills: x Python,
* Prover9 (an automated theorem prover for first-order and equational logic)

and Mace4 (a finite models and counterexamples searcher),
x LaTeX,
x Systemes Linux et Windows.

I was selected to participate in the Tth Heidelberg Laureate Forum, to be held from September

22 to 27, 2019.

Tribute by the city Mayor of Maia for relevant achievements on Mathematics (2006).

Member of the Portuguese team for the International Mathematical Olympiad (2006).
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