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Bienvenue





L'IRIF est une unité mixte de recherche (UMR 8243) entre le CNRS et l'Université Paris Cité, et héberge une équipe-projet Inria.




Les recherches menées à l'IRIF reposent sur l’étude et la compréhension des fondements de toute l’informatique, afin d’apporter des solutions innovantes aux défis actuels et futurs des sciences numériques.






L'IRIF regroupe près de deux cents personnes. Sept de ses membres ont été lauréats de l'European Research Council (ERC), trois sont membres de l'Institut Universitaire de France (IUF), deux sont membres de l'Academia Europæa, et un est membre de l'Académie des sciences.








Notion du jour





  


   





Réseaux Sociaux



Suivez nous sur Twitter/X, LinkedIn et Mastodon pour suivre toute notre actualité :




  




Actualités




12.3.2024


Hugo Herbelin, directeur de recherche Inria à l'IRIF, organise la prochaine journée Horizon Maths sur le sujet : Preuve mathématique et sûreté logicielle. Elle aura lieu le mercredi 27 mars 2024 de 9h à 18h à l'institut Henri Poincaré (5 rue Pierre et Marie Curie, Paris 5e), amphithéâtre Hermite. Inscription gratuite mais obligatoire : 






31.1.2024


Quelle politique pour la recherche ?
Dans une tribune du journal l'Humanité, Claire Mathieu expose l'importance de la recherche pour la France et l'urgence à redonner de l'attractivité à ce domaine, au risque de faire fuir les jeunes chercheurs. 






15.1.2024


Félicitations à David Saulpic, qui rejoindra l'IRIF au 1er Février, gagnant du prix de thèse Gilles Kahn 2023 ! Il a soutenu sa thèse en 2018, intitulée “Approximation Algorithms and Sketches for Clustering”. 






18.1.2024


Les IA dépasseront-elles bientôt leurs maîtres ? Un début de réponse se trouve dans cet article du Monde Sciences sur l'essor des IA en mathématiques, dans lequel est cité Vincent Jugé, maître de conférences au laboratoire d'informatique Gaspard-Monge de l'université Gustave Eiffel, qui est détaché à l'IRIF. 






24.1.2024


Le 23 janvier, Loïc Peyrot, doctorant à l’IRIF, était invité comme conférencier sur le thème « Record polymorphism for set-theoretic types » à l’IMDEA Software Institute. 






1.2.2024


Nous sommes très heureux d'accueillir dès aujourd'hui David Saulpic, chargé de recherche au sein de l'IRIF. Son sujet de prédilection ? Les algorithmes, et plus particulièrement les problèmes liés au clustering. Vous pouvez le rencontrer dans son bureau 4029A. 






30.1.2024


Comment concevoir des algorithmes pour analyser les protocoles de vote électronique ?
Comment définir mathématiquement le secret du vote ?
Quels sont les enjeux ?
Retrouvez l'interview que Véronique Cortier nous a accordée avant sa conférence du 7 février 2024. 






edit








toutes les anciennes actualités








(Ces actualités sont présentées selon un classement mêlant priorité et aléatoire.)




Agenda









Séminaire des membres non-permanents


Jeudi 14 mars 2024, 16 heures, Salle 3052 and Zoom link


Klara Nosan  How we compute with polynomials






We all learned the formula for solving quadratic equations in school, but how would you go about finding the roots if you are given a polynomial of, say, degree 10? How about if someone asked you to give an algorithm to do that? The latter is an example of the type of problems considered in algorithmic algebra. In this talk, I will try to give a high level overview of computational problems concerning polynomials and systems of polynomials. We will look at different representations of polynomials and talk about problems such as polynomial identity testing or determining whether a system of equations admits a common solution.  No (algebraic or other) preliminaries required — I will even remind you of the quadratic formula in case you forgot it.





Analyse et conception de systèmes


Vendredi 15 mars 2024, 10 heures 30, Salle 4052


Fabio Gadducci (Uni. Pisa) Concurrent semantics for fusions: Weak prime domains and connected event structures






Stable event structures and their duality with prime algebraic domains (arising as partial orders of configurations) are a landmark of concurrency theory, providing an elegant characterisation of causality in computations. They have been used for defining a concurrent semantics of several formalisms, from Petri nets to linear graph rewriting systems, which in turn lay at the basis of many visual frameworks. Stability however is restrictive for dealing with formalisms where a computational step can merge parts of the state, like graph rewriting systems with non-linear rules, which are needed to cover some relevant applications (such as the graphical encoding of calculi with name passing). We characterise, as a natural generalisation of prime algebraic domains, a class of domains that is well-suited to model the semantics of formalisms with fusions. We then identify a corresponding class of event structures, that we call connected event structures, via a duality result.





La théorie des types et la théorie de l'homotopie


Vendredi 15 mars 2024, 15 heures 30, Salle 3052


Vincent Moreau  The simplicial model, part I: a univalent, weakly universal fibration




Vérification


Lundi 18 mars 2024, 11 heures, 3052 and Zoom link


Sarah Winter (IRIF) Deterministic Regular Functions of Infinite Words






Regular functions of infinite words are (partial) functions realized by deterministic two-way transducers with infinite look-ahead. Equivalently, Alur et. al. have shown that they correspond to functions realized by deterministic Muller streaming string transducers, and to functions defined by MSO-transductions. Regular functions are however not computable in general (for a classical extension of Turing computability to infinite inputs), and we consider in this paper the class of deterministic regular functions of infinite words, realized by deterministic two-way transducers without look-ahead. We prove that it is a well-behaved class of functions: they are computable, closed under composition, characterized by the guarded fragment of MSO-transductions, by deterministic Büchi streaming string transducers, by deterministic two-way transducers with finite look-ahead, and by finite compositions of sequential functions and one fixed basic function called map-copy-reverse.

This is joint work with Olivier Carton, Gaëtan Douéneau-Tabot, and Emmanuel Filiot.







Formath


Lundi 18 mars 2024, 14 heures, Grenoble


Gdr Ifm  Journées nationales du GDR (pas d'exposé)




Combinatoire énumérative et analytique


Mardi 19 mars 2024, 11 heures, Salle 3052


Victor Nador  A venir




Algorithmes et complexité


Mardi 19 mars 2024, 11 heures, Salle 3052


Joon Lee (EPFL) The Sparse Parity Matrix






The last decade witnessed several pivotal results on random inference problems where the aim is to learn a hidden ground truth from indirect randomised observations; much of this research has been guided by statistical physics intuition.  Prominent examples include the stochastic block model, low-density parity check codes or compressed sensing.  In all random inference problems studied so far the posterior distribution of the ground truth given the observations appears to enjoy a key property called “strong replica symmetry”.  This means that the overlap of the posterior distribution with the ground truth (basically the number of bits that can be learned correctly) concentrates on a deterministic value. Whether this is generally true has been an open question.  In this paper we discover an example of an inference problem based on a very simple random matrix over F2 that fails to exhibit strong replica symmetry.  Beyond its impact on random inference problems, the random matrix model, reminiscent of the binomial Erdos-Renyi random graph, gives rise to a natural random constraint satisfaction problem related to the intensely studied random k-XORSAT problem.





Soutenances d'habilitation


Mercredi 20 mars 2024, 10 heures, Amphithéâtre Turing, bâtiment Sophie Germain


Geoffroy Couteau (IRIF) Correlated Pseudorandomness in Secure Computation






The focus of this habilitation thesis is on secure computation, an area of cryptography that lets multiple parties distributively compute a function on their private data. After providing a high-level introduction to my work in cryptography, the manuscript provides a gentle introduction to secret-sharing-based secure computation, which is aimed at a general audience. Then, the last chapter covers some of my contributions to secure computation through the introduction and construction of pseudorandom correlation generators (PCG), a cryptographic primitive that enables considerable efficiency improvements for a wide variety of secure computation protocols. I provide a step-by-step introduction to the notion of PCG and its security properties, outline the challenges in building them, and present a general framework for constructing PCGs. The chapter also contains extensive efficiency considerations and covers various optimizations, as well as extensions and generalizations of the notion of PCGs. Altogether, this provides a unified introduction to the work on pseudorandom correlation generators developed in my work over the past five years, aimed at a broad cryptography audience.





Jury:



Michel Abdalla, reviewer, DR CNRS at ENS Paris


Benny Applebaum, reviewer, professor at Tel-Aviv University


Ivan Damgård, examiner, professor at Aarhus University


Carmit Hazay, reviewer, professor at Bar-Ilan University


Sophie Laplante, examiner, professor at Université Paris-Cité





Séminaire des membres non-permanents


Jeudi 21 mars 2024, 16 heures, Salle 3052


Olivier Idir  Explorable automata : expressiveness and decidability






Explorable automata lie on the border between deterministic and non-deterministic automata: they are non-deterministic automata where it is possible to solve the non-determinism. When given a word spelled one letter at a time, an automaton is said explorable if there exists a way to produce an accepting run by moving forward tokens in a given number of copies of the automata. (the case with exactly one copy corresponds to the history-deterministic case).
In this joint work with Denis Kuperberg, I studied explorable automata on infinite words. More specifically, I studied, for different accepting conditions, their expressiveness and the decidability of the explorability property.





Catégories supérieures, polygraphes et homotopie


Vendredi 22 mars 2024, 14 heures, Salle 3058


Sophie D'Espalungue (Université de Lille) Une théorie hiérarchique des types, ou théorie formelle des catégories (supérieures)
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