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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 Mastodon, Twitter/X et LinkedIn :
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Actualités


[image: quentin_aristote.jpg]

29.3.2024


Bravo à Quentin Aristote, doctorant, qui a reçu le prix Helena Rasiowa pour le meilleur papier étudiant, lors de la 32ème conférence EACSL : Active Learning of Deterministic Transducers with Outputs in Arbitrary Monoids. 




[image: marie-jose_iarifina.jpg]

27.3.2024


Marie-Josée Iarifina a rejoint l'IRIF pour remplacer Natalia Hacquart en tant que gestionnaire financière et comptable. Venez la rencontrer et lui souhaiter la bienvenue dans le bureau 4002. 




[image: mirna-dzamonja.jpeg]

28.3.2024


La Société mathématique de Belgique (SMB) a décerné à Mirna Džamonja (CNRS, IRIF, Université de Paris) le “Prix Godeaux” de la SMB. “Ce prix est décerné chaque année, sur proposition d'un membre du conseil d'administration de la BMS, à un-e mathématicien-ne belge ou international-e de renom qui est invité-e à donner une conférence en Belgique”. Toutes nos félicitations ! 




[image: tayssir_touili.jpg]

27.3.2024


Nous accueillons une nouvelle directrice de recherche à l'IRIF, Tayssir Touili. Ses domaines d'intérêt sont la détection de logiciels malveillants, la vérification de logiciels et les méthodes formelles. Vous pouvez la rencontrer dans le bureau 4028A. 
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15.3.2024


La deuxième conférence “On éteint, on réfléchit, on discute”, organisée à l'Université Paris Cité par François Laroussinie, portera sur “Les communs numériques”. Serge Abiteboul et Valérie Peugeot sont les conférenciers invités. Elle se tiendra le 19 mars 2024, de 16h à 18h. Cet événement est gratuit. 
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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 : 




[image: podcastrechercheclairemathieufc.jpg]

19.3.2024


Après avoir été augmenté en septembre 2023, le budget alloué à l’Enseignement supérieur et à la Recherche est finalement réduit de 904 millions d’euros. Le podcast “La Science, CQFD” de France Culture s'est demandé comment se porte la recherche française et quelle direction elle prend. Claire Mathieu, directrice de recherche au CNRS à l'IRIF, intervient. 
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toutes les anciennes actualités








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




Agenda









Catégories supérieures, polygraphes et homotopie


Vendredi 5 avril 2024, 14 heures, Salle 3058


Yonatan Harpaz  Lax limits of model categories






In higher category theory, model categories constitute a powerful manner to encode infinity categories. Unfortunately, it is not always possible to encode an infinity category using a model category, and when this is possible the choice of model category is far from being unique or canonical. Favoring such presentations whenever possible, it is hence natural to investigate which operations on the level of infinity categories can be performed on the model categorical level. In this talk I will describe one such result for the operation of lax limits, showing that, under suitable conditions, if a diagram of inifinity categories is modeled by a diagram of (simplicial combinatorial) model categories, then the lax limit can be performed on the level of model categories. We also obtain results concerning homotopy limits and various intermediate limits. This generalizes previous results of Lurie and of Bergner. Related results were also obtained independently by Balzin.





Algorithmes et complexité


Vendredi 5 avril 2024, 11 heures, Salle 3052


Yanlin Chen (CWI Amsterdam) A Quantum Speed-Up for Approximating the Top Eigenvectors of a Matrix






Finding a good approximation of the top eigenvector of a given d × d matrix A is a basic and important computational problem, with many applications. We give two different quantum algorithms that, given query access to the entries of A and assuming a constant eigenvalue gap, output a classical description of a good approximation of the top eigenvector: one algorithm with time complexity d^{1.5+o(1)} and one with time complexity  \tilde{O}(d^{1.75}) that has a slightly better dependence on the precision of the approximation. Both provide a polynomial speed-up over the best-possible classical algorithm, which needs Ω(d^2) queries to entries of A (and hence Ω(d^2) time). We extend this to a quantum algorithm that outputs a classical description of the subspace spanned by the top-q eigenvectors in time qd^{1.5+o(1)}. We also prove a nearly-optimal lower bound of  \tilde{Ω}(d^{1.5}) on the quantum query complexity of approximating the top eigenvector. Our quantum algorithms run a version of the classical power method that is robust to certain benign kinds of errors, where we implement each matrix-vector multiplication with small and well-behaved error on a quantum computer, in different ways for the two algorithms.

Our first algorithm used block-encoding techniques to compute the matrix-vector product as a quantum state, from which we obtain a classical description by a new time-efficient unbiased pure-state tomography algorithm that has essentially optimal sample complexity O(d log(d)/ε^2) and that comes with improved statistical properties compared to earlier pure-state tomography algorithms. Our second algorithm estimated the matrix-vector product one entry at a time, using a new “Gaussian phase estimation” procedure. We also develop a time-efficient process- tomography algorithm for reflections around bounded-rank subspaces, providing the basis for our top-eigensubspace estimation application.




This is the joint work with Ronald de Wolf and András Gilyén.







Évènement spécial


Lundi 8 avril 2024, 15 heures 15, SG 1013


Nutan Limaye (Copenhagen) Functional Lower Bounds in Algebraic Proofs: Symmetry, Lifting, and Barriers






Strong algebraic proof systems such as IPS (Ideal Proof System; Grochow-Pitassi 2018) offer a general model for deriving polynomials in an ideal and refuting unsatisfiable propositional formulas, subsuming most standard propositional proof systems. A major approach for lower bounding the size of IPS refutations is the Functional Lower Bound Method (Forbes, Shpilka, Tzameret and Wigderson 2021), which reduces the hardness of refuting a polynomial equation f(x) = 0 with no Boolean solutions to the hardness of computing the function 1/f(x) over the Boolean cube with an algebraic circuit. Using symmetry we provide a general way to obtain many new hard instances against fragments of IPS via the functional lower bound method. This includes hardness over finite fields and hard instances different from Subset Sum variants, both of which were unknown before, and significantly improved constant-depth IPS lower bounds. Conversely, we expose the limitation of this method by showing it cannot lead to proof complexity lower bounds for any hard Boolean instance (e.g., CNFs) for any sufficiently strong proof systems (including AC0[p]-Frege).





Combinatoire énumérative et analytique


Mardi 9 avril 2024, 11 heures, Salle 3058


Relâche (Vacances De Printemps)  Relâche




Algorithmes et complexité


Mardi 9 avril 2024, 11 heures, Salle 3052


Christoph Egger (IRIF) On Fine-Grained Key-Agreement






We are considering fine-grained key agreement. In a key agreement protocol, two parties wish to establish a shared secret that remains hidden from any passive observer. Fine-grained key agreement requires that, for example, an adversary running in quadratic time compared to the honest parties fails to learn about the key.

One can require the adversary to *find* a key or alternatively just require it to *distinguish* between the produced key and a random key. The two notions are equivalent given *classical* access to a random function oracle; however, they are different when parties have superposition access to said oracle – the best bound for the classical transformation uses semi-classical one-way-to-hiding due to Ambainis et al. (Crypto'19) which incurs a security degradation. Consequently, the key-agreement protocol by Brassard et al. (JCryptology'19) does not *directly* provide distinguishing security.




In the talk, I will present a key-agreement protocol relative to a random function oracle with superposition access, which directly provides distinguishing security, and discuss semi-classical one-way-to-hiding, which is a core building block of this work.




In a different direction, one can also base key agreement on space hardness: An adversary that has less *memory* than some (polynomial) bound fails to break the security. I will mention some preliminary results in this setting.







One world numeration seminar


Mardi 9 avril 2024, 14 heures, Online


Simon Kristensen (Aarhus Universitet) On the distribution of sequences of the form $(q_n y)$






The distribution of sequences of the form $(q_n y)$ with $(q_n)$ a sequence of integers and $y$ a real number have attracted quite a bit of attention, for instance due to their relation to inhomogeneous Littlewood type problems. In this talk, we will provide some results on the Lebesgue measure and Hausdorff dimension on the set of points in the unit interval approximated to a certain rate by points from such a sequence. A feature of our approach is that we obtain estimates even in the case when the sequence $(q_n)$ grows rather slowly. This is joint work with Tomas Persson.





Catégories supérieures, polygraphes et homotopie


Vendredi 12 avril 2024, 14 heures, Salle 3058


Fabio Gadducci (University of Pisa) From monoidal to cartesian categories: a computational view






It is well-known that the arrows of the free cartesian category C(S) over a signature S are (tuples of) terms built over S, and that cartesian functors from C(S) into Set corresponds algebras over S. A term-like structure is also available for the arrows of some free categories over S laying between the free monoidal and the free cartesian categories, and suitable functors into Rel and Par can also be interpreted as multi- and partial algebras, respectively. Finally, all these categories can be obtained as the Kleisli category of suitable monads, hence offering a tool for the “computations and monads” paradigm.





Automates


Vendredi 12 avril 2024, 14 heures, Salle 3052


Guillaume Lagarde  The complexity of learning temporal formulas from examples






In this talk we are interested in the problem of learning linear temporal logic (over finite traces, LTL_f) formulas from examples, as a first step towards expressing a property separating positive and negative instances in a way that is comprehensible for humans. We initiate the study of the computational complexity of the problem. Our main results are hardness results: we show that the LTL_f learning problem is NP-complete for almost all of its fragments, but also hard to approximate within a o(log n) factor in some cases. This motivates the search for efficient heuristics, and highlights the complexity of expressing separating properties in concise natural language.





Algorithmes et complexité


Lundi 15 avril 2024, 10 heures, Salle 3052


Zvi Lotker (Bar-Ilan University) Narratives: Shaping the Evolution of Social Networks and the Concept of Time (Part 1 of a mini-course of two sessions, 2 hours each)






The mini-course explores the way time flows in dynamic social networks. We will use subjective clocks to open a window to the human soul. The course will cover the second part of my book Analyzing Narratives in Social Networks (https://link.springer.com/book/10.1007/978-3-030-68299-6).

In the first lecture, we will cover chapters 11, 12, and 13. In the second lecture, we will cover chapters 14, 15, and 16.




Chapter 11 studies the perception of time in narrative. We model the narrative of a reader's experience of time as an evolving social network. This chapter takes the function analysis approach, which uses functions as the principal mathematical object. Therefore, the evolving social network is a function of time.




Chapter 12 introduces the notion of subjective and objective clocks. We model subjective time in narrative, and introduce a the subjective clock to allow machines to measure subjective time. We define clocks as an increasing monotonic function. This definition deviates from the traditional definition of clocks as oscillators. The advantage of the monotonic definition is that it is inclusive of both psychological/subjective clocks and objective clocks.




Chapter 13 explains how to compare clocks. Following the stochastic process definition of Martingales, the basic idea is to remove all Euclidean symmetries (such as translation and rotation) from the two clocks. This is equivalent to removing the linear part of those clocks. We introduce the $M$ diagram, which allows for representation of the two clocks as a function of each other after cancelling the Euclidean symmetry. We compare clocks by finding the point at which clocks begin to deviate from one another. 




Chapter 14 uses the relationships between clocks to identify critical events in the evolution of a social network. We use the drift between the weighted clock and the event clock to identify critical events in weighted social networks. Chapter 14 defines the law of two clocks, which we can implement in narrative processing.




Chapter 15 provides techniques to transform evolving social networks into a real function. This helps us simplify the analysis of social networks. We use these techniques in narrative processing. 




Chapter 16 defines higher orders of social networks and gives some explanation of evolving social network surfaces. We related social network surfaces to sub-stories within a larger overarching narrative.







Combinatoire énumérative et analytique


Mardi 16 avril 2024, 11 heures, Salle 3058


Relâche (Vacances De Printemps)  Relâche
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