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Abstract
In this lecture, we introduce and investigate the concept of tracking controllability, where the goal is to ensure
that the state of a control system, or a specified projection of it, follows a predetermined trajectory within a
given time horizon. Through the use of duality principles, we characterize tracking controllability via a novel
observability inequality for the adjoint system. This characterization enables the systematic construction of
minimal-norm control inputs. However, establishing this observability inequality presents significant chal-
lenges. We first address the problem for the wave equation and then extend the approach to the heat equation
using transmutation techniques. Additionally, we examine the implications of tracking controllability within
finite-dimensional control systems, highlighting both theoretical insights and practical considerations.
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[2] SEBASTIÁN ZAMORANO AND ENRIQUE ZUAZUA, Tracking controllability for finite-dimensional
linear systems, arXiv: 2407.18641 (2024).

13


	Preface
	Invited Speakers
	Organization
	Abstracts
	Plenary talks
	Marcos Raydan Optimization on manifolds for structured matrix problems with fixed eigenvalues
	Enrique Fernandez-Cara Theoretical and Numerical Contributions to the Control of PDEs
	Stefano Serra-Capizzano Updating the GLT Analysis, New Tools, and Beyond
	Enrique Zuazua Tracking Control
	Luc Giraud A Journey on Subspace Methods for the Solution of Sequences of Linear Systems
	Patrick Perre Hybrid Modeling of Coupled Transfer in Porous Media: Possible Options for a Mechanistic Model "Augmented" by Machine Learning

	Contributed talks and posters
	Mostafa Adimy Modeling the mechanisms of antibody mixtures in viral infections: the cases of sequential homologous and heterologous dengue infections
	Ferdaous Ait Addi Generalization of the Dictionary Learning Problem Using the t-Product
	Elhoucine Ait Bougnsa Mean Field Games (MFGs) with a Major Player
	Parisa Ahani Fleet Replacement Decision Optimization: Models and Approaches
	Nohayla Alaoui Stability and Bifurcation for Delay Model of Cancer-Immune System Interaction
	Mohammed Amraoui Generalization Error Estimates for Physics-Informed Neural Networks in the Approximation of PDEs
	Abdellah Amzil Mathematical Models for Task Scheduling and Resource Management in Edge and Fog Computing
	Olaya Andahmou Low-Rank Tensor Completion via Einstein Product
	Pierre Auger Effect of Environmental Heterogeneity on the Increase in Maximum Sustainable Yield (MSY) in a Multi-Site Fishery
	Mouhcine Assouli Deep Learning for Mean Field Games
	Andrea Azzarelli Fractional Laplacian and ADMM for Glyph Extraction
	Achraf Badahmane New approach for solving the discrete Navier-Stokes problems: Application to Sequences of Saddle-Point Linear Systems from Incompressible Flow
	Nouamane Bakhdil Utilizing Monte Carlo Simulations and Kinetic Theory to Understand Pedestrian Social Groups
	Abdessamad Belfakir Optimal Control of Molecular Coherent States
	Ibtissam Benamara Analysis of Stability in a Predator-Prey Eco-Epidemic Model with Cooperative Hunting and Fear Factors
	Rachad Bentbib Riemannian Optimization Applied to Low-Rank Matrix and Tensor Completion
	Mickael Binois Adaptive Replication Strategies in Trust Region-Based Bayesian Optimization for Stochastic Functions
	Pierre-Alexandre Bliman Basic Offspring Number and Robust Feedback Design for Biological Control
	Maryam Boubekraoui Accelerated Non-linear Krylov Methods for Multi-linear PageRank
	Mustapha Bouchaara Enhancing Solid-State Batteries through Machine-Learning and Mathematical Modeling
	Fadoua Boudrari Molecular Modeling and Multiscale Simulation for Coated Fertilizers
	Soufiane Boumasmoud The Impact of Delay on Second Order Evolution Equations
	Alessandro Buccini Software for p - q Minimization Methods Using Generalized Krylov Subspaces
	Omar Chadad Efficient Preconditioning of Linear Systems for Maxwell's Equations
	Salah-Eddine Chorfi The wave equation with dynamic boundary conditions: inverse problems and controllability
	Abou Cisse Multi-Patch Space-Time Isogeometric Discontinuous Galerkin Method for Hamilton–Jacobi Equations
	Rémi Castera Two-sided matching for college admission
	Patricia Diaz de Alba Linear FDEM Subsoil Data Inversion in Banach Spaces
	Anna Doubova Identification of Degeneracy in Parabolic Equations
	A. El Akri Auxiliary Splines Space Preconditioning for B-Splines Finite Elements: The Case of H(curl,) and H(div,) Elliptic Problems
	Hind El Baggari Heat Kernel for Heat Equation with Inverse Square Potential and Dynamic Boundary Conditions
	Jalila El Ghordaf A Discrete-Time Model for Viral Epidemics with Distributed Delays and Multiple Transmission Modes
	Ibrahim El Mountasser Scalable Accelerating Large-Scale Linear Solvers: A Mixed Precision Approach for Modern GPU Architectures
	Anas Elhachimi Non-Negative Einstein Tensor Factorization for Unmixing Hyperspectral Images
	Zakaria El Hafiane Sufficient Conditions for the Exponential Stability of a Thermoporoelastic System with Thermal Dissipation and Distributed Time Delay
	Afaf El Rhiouane Balancing Returns and Responsibility: Markowitz Optimization for ESG Portfolios and Networked Asset Allocation Strategies in Morocco
	Julien Fixary An Introduction to Network Formation Theory
	Davide Furchì The Iterated Arnoldi-Tikhonov Method
	Hicham Maadan Modeling Digital Twins: Application to Healthcare
	Mohamed Jalal MAAOUNI GPU-Accelerated Approaches in Tensor Singular Triplet Approximation
	Rohollah Garmanjani Worst-Case Complexity of Trust-Region Methods for Multiobjective Optimization
	Jan Giesselmann Data Assimilation for Gas Flows via Observers Using Distributed Measurements
	Martin Gugat Optimal Control Problems with Probabilistic Constraints
	Amaury Hayat Stabilization of PDE Systems and Applications
	Sadiq Hamidi A Fully Implicit Nonlinear Finite Volume Scheme for Single Flow Reactive Transport in Porous Media
	Mohamed Amine Hamadi An Improved Newton Approach for Solving Nonlinear Systems Arising in Porous Media Flows
	Abderrahmane Habbal Cognitive Behaviors Modeled with Nash Games: The Case of Pedestrian Avoidance
	Fatima Ismague Alternating Direction Multiplier Method to Estimate Initial Condition in Time-Fractional Diffusion Equations
	Meryeme Jahid Stability of Backward Problems for Degenerate Mean Field Game Equations
	Wissal Khoudraji Optimal-control obesity
	Sanaa Khobizy Multiplex Network Completion via Similarity Learning Using Einstein-Product
	Bernardin Ligan PEFT-HSIC: Parameter-Efficient Fine-Tuning for Hyperspectral Image Classification with Remote Sensing Foundation Models
	Mohamed Laaziri VEM–Nitsche Fully Discrete Polytopal Scheme for Mixed-Dimensional Poromechanical Models with Coulomb Frictional Contact at Matrix-Fracture Interfaces
	Noureddine Lamsahel Outlier-Free Isogeometric Discretizations for Laplace Eigenvalue Problems
	Roberto Morales An Insensitizing Control Problem Involving Tangential Gradient Terms for a Reaction-Diffusion Equation with Dynamic Boundary Conditions
	Mayssam Mohamad Thermo-Hydro-Mechanical Model for a Single-Phase Compressible Gas Flow
	Abdellatif Mouhssine A New Combination of Polynomial Extrapolation Methods and Multigrid Solvers for IGA Applied to Linear and Nonlinear Elliptic PDEs
	Samia Moustaid Switching Problem and Reflected Backward Stochastic Differential Equations
	Lucas Onisk Mixed Precision Iterative Refinement for Linear Inverse Problems
	Ilham Ouelddris Impulse Controllability for Degenerate Parabolic Equation in Non-Divergence Form with Drift
	Rachid Ouifki Modeling Demography’s Influence on Malaria Treatment Using Transmission-Blocking Drugs
	Marco Ratto Preconditioned p-q Minimization for Inverse Problems
	Jawad Salhi Control and Stabilization of Degenerate/Singular Hyperbolic Systems
	Amine Sbai Some New Results on the Controllability of Parabolic and Hyperbolic Problems
	Soukaina Ezzeroual Using Infinitesimal Symmetries for Computing the First Maxwell Time
	Tibaut Kayo A Space-Time Isogeometric Analysis Method for Control Theory
	Cristina Urbani Bilinear Control of the Fokker-Planck Equation
	Y. Zahraoui Convergence of CVFE Finite Volume Scheme

	Minisymposium
	A. Bentbib Tensor Computation and Applications
	Andrea Azzarelli and Alessandro Buccini Regularization of Ill-posed Inverse Problems
	A. Doubova and A. Habbal Recent Breakthroughs in Optimization and Identification
	Abdeladim Elakri, Lahcen Maniar, and Enrique Zuazua Control Theory and Applications
	Moulay Lhassan Hbid Modeling and Mathematical Analysis of Biological Complex Systems
	Rida Laraki Mathematics in Game Theory
	El-Houssaine Quenjel Numerical Simulations of Porous Media Flows


	List of Participants
	Index of speakers
	Scientific Program

