EM
=N

PRESS



EMS Series of Congress Reports

The EMS Series of Congress Reports publishes volumes originating from conferences or seminars
focusing on any field of pure or applied mathematics. The individual volumes include an intro-
duction into their subject and review of the contributions in this context. Articles are required to
undergo a refereeing process and are accepted only if they contain a survey or significant results
not published elsewhere in the literature.

Previously published in this series:

Trends in Representation Theory of Algebras and Related Topics, A. Skowroriski (Ed.)

K-Theory and Noncommutative Geometry, G. Cortifias et al. (Eds.)

Classification of Algebraic Varieties, C. Faber, G. van der Geer, E. Looijenga (Eds.)

Surveys in Stochastic Processes, J. Blath, P. Imkeller, S. Reelly (Eds.)

Representations of Algebras and Related Topics, A. Skowroriski, K. Yamagata (Eds.)

Contributions to Algebraic Geometry. Impanga Lecture Notes, P. Pragacz (Ed.)

Geometry and Arithmetic, C. Faber, G. Farkas, R. de Jong (Eds.)

Derived Categories in Algebraic Geometry. Toyko 2011, Y. Kawamata (Ed.)

Advances in Representation Theory of Algebras, D. J. Benson, H. Krause, A. Skowrorniski (Eds.)

Valuation Theory in Interaction, A. Campillo, F-V. Kuhlmann, B. Teissier (Eds.)

Representation Theory — Current Trends and Perspectives, H. Krause et al. (Eds.)

Functional Analysis and Operator Theory for Quantum Physics. The Pavel Exner Anniversary Volume,
J. Dittrich, H. Kovarik, A. Laptev (Eds.)

Schubert Varieties, Equivariant Cohomology and Characteristic Classes, J. Buczyriski, M. Michatek,
E. Postinghel (Eds.)

Non-Linear Partial Differential Equations, Mathematical Physics, and Stochastic Analysis,
F. Gesztesy et al. (Eds.)

Spectral Structures and Topological Methods in Mathematics, M. Baake, F. G6tze, W. Hoffmann (Eds.)

t-Motives: Hodge Structures, Transcendence and Other Motivic Aspects, G. Bockle et al. (Eds.)

Probabilistic Structures in Evolution, E. Baake, A. Wakolbinger (Eds.)

Partial Differential Equations, Spectral Theory, and Mathematical Physics. The Ari Laptev Anniversary
Volume, P. Exner, R. L. Frank, F. Gesztesy, H. Holden, T. Weidl (Eds.)

Representations of Algebras and Related Structures, A. B. Buan, H. Krause, @. Solberg (Eds.)

Arithmetic of L-Functions, D. Bullach, D. Macias Castillo (Eds.)

Representations of Algebras and Related Topics, L. Angeleri Hligel, B. Keller, M. J. Redondo,
A. Solotar (Eds.)

Varieties, Polyhedra, Computation, P. Biirgisser, G. Farkas, C. Haase (Eds.)



Modeling, Analysis,
and Control of Multi-Agent
Systems Across Scales

Proceedings of the Workshop held at the
Centro De Giorgi, Pisa, 22-26 January 2024

Edited by

Giacomo Albi

Stefano Almi

Nadia Loy

Marco Morandotti
Francesco Solombrino

EM

PRESS

|
1]
n



Editors

Giacomo Albi

Dipartimento di Informatica
Universita degli Studi di Verona
Strada le Grazie 15

37134 Verona, Italy

Email: giacomo.albi@univr.it

Stefano Almi

Dipartimento di Matematica e Applicazioni
“Renato Caccioppoli”

Universita degli Studi di Napoli Federico Il
Via Cintia, Monte S. Angelo

80126 Napoli, Italy

E-mail: stefano.almi@unina.it

Nadia Loy

Dipartimento di Scienze Matematiche
“G. L. Lagrange” (DISMA)

Politecnico di Torino

Corso Duca degli Abruzzi 24

10129 Torino, ltaly

E-mail: nadia.loy@polito.it

Mathematics Subject Classification 2020: 35-06 (primary); 35A35, 35L65, 49J20, 65Mxx, 93CxX,

35Q20, 35B40 (secondary).

Marco Morandotti

Dipartimento di Scienze Matematiche
“G. L. Lagrange” (DISMA)

Politecnico di Torino

Corso Duca degli Abruzzi 24

10129 Torino, Italy

Email: marco.morandotti@polito.it

Francesco Solombrino

Dipartimento di Scienze e Tecnologie
Biologiche ed Ambientali

Universita del Salento

Palazzina B - Complesso Ecotekne
Via Monteroni 165

73100 Lecce, Italy

Email: francesco.solombrino@unisalento.it

Keywords: multi-agent systems, kinetic equations, hydrodynamic limits, controllability, nonlocal
interactions, uncertainty quantification, optimization, machine learning

ISBN 978-3-98547-103-4, elSBN 978-3-98547-603-9, DOI 10.4171/ECR/23

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie;
detailed bibliographic data are available on the Internet at http://dnb.dnb.de.

Published by EMS Press, an imprint of the

European Mathematical Society — EMS — Publishing House GmbH

Institut fir Mathematik
Technische Universitat Berlin
StralSe des 17. Juni 136
10623 Berlin, Germany

Email: info@ems.press

https://ems.press
© 2026 EMS Press

Typeset by Vyacheslav Boyko, Kyiv, Ukraine and Galyna Popovych, Vienna, Austria
Cover image courtesy of A. Albi, A. Paula, I. Couzin, MPI of Animal Behavior, Konstanz, Germany

Printed in Germany
Printed on acid free paper



