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14.00
Alfio Quarteroni, Welcome

14.00+ε – 14.45
Yvon Maday, Université Pierre et Marie Curie, Paris VI, France
Some recent results about EIM/GEIM

In this talk I will remind what empirical interpolation methods (EIM) and its generalization
(GEIM) are and I will present some results on convergence and applications for the approxima-
tions of the solution to nonlinear PDEs and reconstruction of data.

14.45–15.30
Stefan Volkwein, University of Konstanz, Germany
Error analysis for POD approximations of infinite horizon problems
via the dynamic programming approach

In this talk infinite horizon optimal control problems for nonlinear high-dimensional dy-
namical systems are studied. Nonlinear feedback laws can be computed via the value function
characterized as the unique viscosity solution to the corresponding Hamilton- Jacobi-Bellman
(HJB) equation which stems from the dynamic programming approach. However, the bottleneck
is mainly due to the curse of dimensionality and HJB equations are only solvable in a relatively
small dimension. Therefore, a reduced-order model is derived for the dynamical system and
for this purpose the method of proper orthogonal decomposition (POD) is used. The result-
ing errors in the HJB equations are estimated by an a-priori error analysis, which suggests a
new sampling strategy for the POD method. Numerical experiments illustrates the theoretical
findings. Joint work with Alessandro Alla and Maurizio Falcone.

15.30–16.15
Gianluigi Rozza, International School for Advanced Study, Trieste, Italy
Reduced order modelling of bifurcation problems with applications
to incompressible fluid mechanics

We focus on reduced order modelling for nonlinear parametrized Partial Differential Equa-
tions, frequently used in the mathematical modelling of physical systems. A common issue in



this kind of problems is the possible loss of uniqueness of the solution as the parameters are var-
ied and a singular point is encountered. In the present work, the numerical detection of singular
points is performed online through a Reduced Basis Method, coupled with a Spectral Element
Method for the numerically intensive offline computations. Numerical results for laminar fluid
mechanics problems will be presented, where pitchfork, hysteresis, and Hopf bifurcation points
are detected by an inexpensive reduced model. Some of the presented 2D and 3D flow results
deal with the study of instabilities in a simplified model of a mitral regurgitant flow in order
to understand the onset of the Coanda effect. Joint work with Giuseppe Pitton and Annalisa
Quaini.

16.15–16.45
Coffee Break, Caféteria l’Epicure

16.45 – 17.30
Andrea Manzoni, EPFL, CMCS MATHICSE
Reduced Basis Methods for Inverse UQ problems

In this talk I will show how to speed up the solution of parameter identification and inverse
uncertainty quantification (UQ) problems in a Bayesian framework exploiting a reduced basis
(RB) method. Common sampling techniques, such as Markov Chain Monte Carlo or Kalman
Filters, are indeed computationally demanding since each query to the forward PDE model
entails the solution of a huge problem when relying on high-fidelity techniques such as the finite
element method. In the case of time-dependent nonlinear PDEs, solving inverse UQ problems is
even more challenging. We speedup the solution of the inverse problem by replacing the high-
fidelity approximation of the forward problem with a (certified, inexpensive) RB approximation,
taking advantage of suitable hyper-reduction techniques to deal with nonlinear terms efficiently.
In this way, each forward query is inexpensive and the overall computational cost entailed by the
Bayesian inversion can be greatly reduced. Moreover, we show how to set up suitable reduced
error models to control the propagation of reduction errors along the inversion process. Joint
work with Stefano Pagani.

17.30 – 18.15
Fabio Nobile, EPFL, CSQI MATHICSE
Dynamical low rank approximation of random time dependent PDEs

We investigate dynamical low rank approximations of time dependent PDEs with random
data, with application to parabolic and Navier-Stokes equations. At each time instant, the
approximate solution is sought in the manifold of functions in separable form (separating space
and stochastic variables) of fixed rank, and is obtained by Galerkin projection of the governing
equations onto the tangent space to the manifold. We discuss error estimates and implementation
issues. Numerical tests for fluid dynamics problems at low Reynolds number will be presented,
with emphasis on the case of stochastic boundary conditions.


