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DynIBEX: a Differential Constraint Library for Studying Dynamical Systems

come   L'archive ouverte pluridisciplinaire

3-Validated Simulation with Runge-Kutta

2-Existing tools in IBEX

A library for interval constraint programming:

-Interval and affine arithmetic -Function evaluation -Contractor programming (HC4, Newton, ...) -Bisection (Branch & Prune) -Set operators (inclusion, intersection, ...)

4-Verification of temporal constraints

DynIBEX applications

Controller synthesis (PID, switched systems), design, viability kernel, predictive control, sensitivity analysis 

  Proof of existence and uniqueness of solution for ODEs and DAEs Combined with contractors (HC4) => Validated Runge-Kutta: Heun, RK4, Lobatto, Radau3, ... Local truncation error computation for any Runge-Kutta method (implicit or explicit) DynIBEX: a Differential Constraint Library for Studying Dynamical Systems Julien Alexandre dit Sandretto and Alexandre Chapoutot U2IS, ENSTA ParisTech, Université Paris-Saclay, 828 bd des Maréchaux, Palaiseau, France Contact: alexandre@ensta.fr HILIPPE Anne-Charlotte*, BERROIR Pierre*, BARDINET Eric, VIDAILHET Marie, LEHERICY Stéphane nstitut du Cerveau et de la Moelle épinière, ICM -CENIR Contact: a-charlotte.philippe@icm-institute.fr A free open-source library combining validated numerical integration methods with a constraint programming approach, as a plugin of IBEX library with: -validated integration methods based on Runge-Kutta for Ordinary Differential Equations (ODEs) and Differential Algebraic Equations (DAEs) -operators for satisfaction problems on dynamical systems http://perso.ensta-paristech.fr/~chapoutot/dynibex/ , otherwise DAE (index-1 Hessenberg) c>0: Constrained ODE or DAE r>0: Interval Parameters (uncertainties on measures, modeling, parameters) s>0: Embedded control (Differential Part) (DAE part) (Additive Constraints)
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