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Bruno Franchi

Name: Franchi, Bruno.

Born: Reggio Emilia, April 4th, 1950.

Home address: via Filippo Ferrari 3, 42121 Reggio Emilia, Italy.
Citizenship: Italian.

Personal data: married with Spallanzani, Mariafranca, born in Scandiano (Reg-
gio Emilia, Italy), April 12th, 1950, Italian citizen, professor at the University of
Bologna. Omne daughter: Franchi, Caterina, born in Reggio Emilia, August 5th,
1985, Italian citizen, student.

Academic degrees: Laurea in Mathematics (University of Bologna, Italy - No-
vember 21st, 1973).

Current position:

¢ From May 2022 professor emeritus of the Alma Mater University of Bologna;
¢ Since July 2018 corresponding member of the Academy of Sciences of the
Istituto di Bologna.

Previous positions in Italy:

¢ from November 2020 until May 2022 professor of the Alma Mater University
of Bologna;

¢ from 1990 until 2020 full professor of Mathematical Analysis at the Depart-
ment of Mathematics of the University of Bologna (SSD MAT/05 - Analisi
Matematica, Settore Concorsuale 01/A3 - Analisi Matematica, Probabilita
e Statistica Matematica);

¢ From 1987 until 1990 full professor of Mathematical Analysis at the Uni-
versity of Torino, Italy;

¢ From 1980 until 1987 associate professor of Mathematical Analysis at the
University of Bologna, Italy;

¢ From 1974 until 1980 researcher and then teaching assistant at the Univer-
sity of Bologna;

¢ In 1974-75 military service.

Foreign positions:
4 In 1985-86 for a semester associate teacher 'Université de Paris Sud (Orsay);
¢ In 1994-95 member of the Institute of Advanced Study of Princeton (NJ -
USA).
Main research topics:

i) Degenerate elliptic and parabolic equations.

ii) Homogenization.

ii) Geometric measure theory in non-Euclidean structures.

Methods of real analysis for integral inequalities in metric spaces.

v) Differential geometry in nilpotent groups.

vi) Mathematical models in medicine (role of proteins in Alzheimer’s disease).

)
iii)
iv)

)

v

Further international experiences:

¢ In 1997 visiting professor at Rutgers University, NJ - USA (one month).
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4 In 2000 visiting professor at the Université de Cergy Pontoise, France (one
month).

4 In 2001 visiting professor at Université de Reims, France (one month).

4 In 2005 member of the MSRI of Berkeley (6 weeks).

4 In 2006 visiting professor at Université de Paris VII-Jussieu (one month).

4 In 2010 visiting professor at Pittsburgh University (2 weeks).

4 In 2016 visiting professor at the Université de Paris-Sud (one month).

4 In 2017 visiting professor at the Universitat Politecnica de Catalunya (Bar-
celona) (2 weeks).

¢ Visiting professor for shorter periods at: Ecole Polytechnique, Université
de Paris-Sud, Leiden University, Institut Fourier (Grenoble), Aalto Univer-
sity (Helsinki), Rutgers University, Université de Paris VII-Jussieu, Univ.
Autonoma of Madrid, University of Sevilla, Bern University, Universitat
Politecnica de Catalunya, Bergen University, Princeton University, Polish
Academy of Sciences, Academy of Sciences of the Czech Republic, Wayne
State University, Beijing Normal University, Wuhan University, Trondheim
University (Norway), EPF de Lausanne, Université de Nice (France)

¢ In 1983 visiting fellow at the Ecole Polytechnique (Palaiseau - France) (3
months).

¢ In 1988, 1989, 1990, 2016 visiting fellow at the Université de Paris Sud
(Orsay) (3 weeks every year).

¢ In 1991 visiting fellow at Princeton University (one month).

4 In 2016 visiting fellow at Rutgers University, NJ - USA (2 weeks).

Scientific organization of schools, meetings and seminars:

¢ Scientific co-organizer of 11 Schools on Analysis and Geometry in Metric
Spaces (currently held in Levico Terme).

¢ Scientific co-organizer of the Conference in Harmonic Analysis and appli-
cations in honor of Dick Wheeden (Sevilla 2010).

4 Scientific co-organizer of the workshop Geometric methods in pde’s (Bologna
2008).

¢ Scientific co-organizer of the school Four mini courses on fine properties of
solutions of Partial Differential Equations (Pisa - Centro De Giorgi 2006).

¢ Scientific co-organizer of the workshop Heat Kernels, Stochastic Processes
and Functional Inequalities (Oberwolfach 2005).

¢ Scientific co-organizer of the meeting Integral inequalities and applications
(Cortona 1999).

¢ I gave many talks within international meetings and at mathematical insti-
tutions in Italy and abroad.

Among the most recent talks:

(1) Poincaré and Sobolev inequalities for differential forms in Euclidean spaces and Heisen-
berg groups (Imperial College in London 2020)



(2) Poincar ‘e and Sobolev inequalities for differential forms in Heisenberg groups (Centro
De Giorgi - SNS Pisa 2020)

(3) Poincaré and Sobolev inequalities for differential forms in Heisenberg groups (in collab-
oration with A. Baldi and P. Pansu) (Jyvaskyld 2019)

(4) Poincaré and Sobolev inequalities for differential forms in Heisenberg groups (in collab-
oration with A. Baldi and P. Pansu) (Baltimore 2019)

(5) Poincaré and Sobolev inequalities for differential forms in Euclidean spaces and Heisen-
berg groups (Parix XI - Orsay 2019)

(6) Poincaré and Sobolev inequalities for differential forms in Euclidean spaces and Heisen-
berg group (IHP Paris 2019)

(7) Rectifiability, regular manifolds and differential forms in Carnot groups (Univ. Au-
tonoma di Madrid November 2017)

(8) Sobolev-Poincaré inequalities for differential forms in Heisenberg groups Univ. Helsinki
(May 2017)

(9) A mathematical model for onset and progression of Alzheimer disease (In memory of J.

Serrin, Perugia January 2017)
) Poincar "€ inequalities for differential forms on Heisenberg groups (EPF Lausanne, 2018)
(11) Alzheimer’s disease: a mathematical model for onset and progression (Paris, LJLL 2018)
(12) Gagliardo-Nirenberg inequalities for differential forms in Heisenberg groups (Barcelona
2015)

(13) Gagliardo-Nirenberg inequalities for differential forms in Heisenberg groups (Padova
2016)

(14) Gagliardo-Nirenberg inequalities for differential forms in Heisenberg groups (Bologna,
Accademia delle Scienze 2016)

(15) Smoluchowski equation with variable coefficients in perforated domains: homogenization
and applications to mathematical models in medicine (Catania 2016)

(16) Differential forms in Heisenberg groups and div-curl systems (Princeton University 2014)
(17) Differential forms in Heisenberg groups and div-curl systems (FJIM Bilbao, 2014)

(18) Lectures on differential forms in Carnot groups (Bergen 2014)

(19) The role of beta amyloid in Alzheimer disease: a mathematical model (Mittag-Leffler

Institute 2013)

(20) Sharp a priori estimates for div-curl systems in Heisenberg groups (IHP- Paris 2013)

(21) A diffusion-coagulation equation for the concentration of beta-amyloid in Alzheimer’s
disease (Parma 2012)

(22) Mazwell’s equations in Carnot groups (Beijing Normal University, Beijing 2012)

(23) Mazwell’s equations in Carnot groups (Genova 2012)

(24) Mazwell’s equations in Carnot groups (Cortona 2012)

(25) Diffusione e agglomerazione della beta-amiloide (Torino 2012)

(26) Mazwell’s equations in Carnot groups (Univ. Autonoma Madrid 2011)

(27) Mazwell’s equations in Carnot groups (Aalto University, Helsinki 2010)

(28) Mazwell’s equations in Carnot groups (Pittsburgh, 2010)

(29) Mazwell’s equations in Carnot groups (Pisa, 2010)

(30) Differential forms in Carnot groups: a variational approach (Sevilla 2010)

(31) Compensated compactness in Carnot groups (Bologna 2008)

(32) Lipschitz graphs within Heisenberg groups (Roma 2008)

(33) Compattezza per compensazioni in gruppt di Carnot (Milano 2008)

(34) Compensated compactness, div—curl theorem and H-convergence in general Heisenberg
groups (Cortona 2006)

Research evaluation:

¢ Member of the Editorial Board of the journal Analysis and Geometry in
Metric Spaces, de Gruyter publisher.

4 In 2010 member of the Panel for Research Proposals of the Research Council
for Natural Sciences and Engineering of Academy of Finland.

¢ In 2000 member of the panel for the evaluation ex-post of national research
projects.



¢ Referee for projects of the National Science Fundation (USA).

¢ Referee for projects of the SNS di Pisa.

¢ Referee for projects of the Universita Statale of Milano.

¢ Referee for projects of the University of Padova.

¢ Co-advisor of a PhD student at the Universita Statale of Milano.

4 Member of panels or referee for PhD theses at the Universities of Trento,
Padova, Parix XI - Orsay, and SNS of Pisa.

¢ Member of panels for the Habilitation a diriger des Recherches at the Uni-
versité de Cergy-Pontoise and Université de Rennes.

¢ Referee for two habilitations at the University of Bern.

¢ Referee for tenures at several US Universities. .

4 Member of the panel for a position of associate professor at the University
of Bergen.

¢ Member of the panels for several positions of full professor, associate pro-
fessor and researcher in Italian Universities and for tenures.

¢ Referee for several international mathematical journais.

Teaching activity:

Since 1/1/78 I taught on a regular basis courses of Mathematical Analysis for
students of Mathematics, Physics, Astronomy, Engineering and Computer Sciences,
as well as advanced courses for student of Mathematics (Calculus of Variations,
Function Theory and Elements of Higher Analysis). In 2012-13 T taught a course
for the PhD program in Mathematics of the University of Bologna on Differential
forms in Carnot groups

Institutional activities at the University of Bologna:

¢ Member of the Osservatorio della Ricerca dell’Universita di Bologna for the
evaluation of the research (2008-2013).

¢ From 2016 until 2020 president of the Scientific Commette of the Library
“Biblioteca Interdipartimentale di Matematica, Fisica, Astronomia e Infor-
matica”.

¢ Coordinator of the PhD program of the University of Bologna from 2002
until 2006.

¢ President or member of the panel of the Department of Mathematics for
the evaluation of the research of the University of Bologna and for the
distribution of local research funds (RFO).

¢ Advisor of 9 PhD theses at the University of Bologna (5 in co-advisorship
with European partners)*

¢ Member of the Giunta of the Department of Mathematics.

4 Coordinator of a project EC-People (with U. di Berna, Siviglia, Arkansas,
Temple (Philadelphia), Pittsburgh, Illinois).

I Annalisa Baldi (2000), Francescopaolo Montefalcone (2004), Davide Barbieri (2008) (co-advisor-
ship (cotutela) with T. Coulhon of the Université de Cergy-Pontoise), Cristina Imperato (2008),
Eleonora Cinti (2010) (co-advisorship (cotutela) with X. Cabré of the Politecnico of Catalunya),
Valentina Penso (2017) (co-advisorship (cotutela) with Z. Balogh of the University of Bern),
Veronica Tora (2019) (co-advisorship (cotutela) with M. Herrero of the Universidad Complutense
of Madrid), Marta Marulli (2019) (co-advisorship (cotutela) with N. Vauchelet of the Université
de Paris 13) Francesca Corni (the thesis will be defended in May 2021).



¢ Coordinator of a project Azioni Integrate Italy-Spain and of projects Galileo
of the Université Italo-Francaise.

¢ Coordinator of projects for local research funds (RFO) and of a strategic
project of the University of Bologna..

4 Member of panels or referee for PhD theses at the University of Bologna.

¢ Advisor of several undergraduate theses at the University of Bologna.



Bibliometric data:

¢ According to MathSciNet of the American Mathematical Society: 122 pub-
lications and 2159 quotations.

¢ According to Google Scholar: more than 4000 citations and h-index 29.

¢ According to Scopus: h-index 19

Bibliometric data:
¢ According to the MathSciNet dell’American Mathematical Society 128 pub-

lications e 2696 quotations (August 2023).
¢ According to Google Scholar 5030 quotations and h-index 30 (May 2023).
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States, Springer, 1988.
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B. Franchi, C. Gutierrez & R.L. Wheeden, Two-weight Sobolev-Poincaré inequalities and
Harnack inequality for a class of degenerate elliptic operators, Atti Accad. Naz. Lincei, Cl.
Sci. Fis. Mat. Natur. (9), 5 (1994), 167-175.
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differential operators, Math. Nachr. 183 (1997), 19-41.

B. Franchi, G. Lu & R.L. Wheeden, Representation formulas and weighted Poincaré in-
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B. Franchi, G. Lu & R.L. Wheeden, Weighted Poincaré inequalities for Hérmander vector
fields and local reqularity for a class of degenerate elliptic equations, Potential Analysis 4
(1995), 361-375.

B. Franchi, G. Lu & R.L. Wheeden, A relationship between Poincaré type inequalities and
representation formulas in metric spaces, Int. Math. Res. Not. (1996), 1-14.
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