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Book of Abstracts 

 
Welcome and introduction of MTM2011-29306 Project 

 
 
February 18th 2013 
11:10 - 
11:40 

Q. LU Transposition method for BSDEs/BSEEs, and 
applications 

 
Stimulated by the classical transposition method in PDEs, we introduced 
a new notion of solution, i.e., transposition solution to BSDEs/BSEEs. 
This is something like the generalized function solutions to PDEs. We 
obtained the well-posedness of linear and semilinear BSDEs/BSEEs in 
general filtration space, without using the Martingale Representation 
Theorem. As one application of our transposition method, we obtained a 
new numerical method for solving BSDEs. Our method can be viewed 
as an analogue of the classical finite element method solving 
deterministic PDEs. As another application of this transposition method, 
we established the Pontryagin-type maximum principle for optimal 
controls of general infinite dimensional nonlinear stochastic evolution 
equations, in which both drift and diffusion terms can contain the control 
variables, and the control domains are allowed to be nonconvex. 

 
 
February 18th 2013 
11:40 - 
12:10 

L. IGNAT Asymptotics for nonlocal evolution problems 

 
In this talk we will present some recent results on the asymptotic 
behaviour of some nonlocal convection diffusion problems. The main 
idea is to present new compactness arguments that allow to treat the 
critical cases. 

 
 

February 18th 2013 
11:00 - 
11:10 

E. ZUAZUA Welcome and MTM2011-29306 Introduction 
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February 18th 2013 
12:10 - 
12:40 

C. CAZACU Controllability of the  heat equation with an 
inverse-square potential localized on the 
boundary 

 
This article is devoted to analyze control properties for the heat equation 
with singular potential −µ/|x|2 arising at the boundary of a smooth 
domain Ω ⊂ RN , N ≥ 1. This problem was firstly studied by 
Vancostenoble and Zuazua [2] and then generalized by Ervedoza [1] in 
the context of interior singularity. Roughly speaking, these results 
showed that for any value of parameters µ ≤ µ(N) := (N −2)2/4, the 
corresponding parabolic system can be controlled to zero with the 
control distributed in any open subset of the domain. The critical value 
µ(N) stands for the best constant in the Hardy inequality with interior 
singularity. 
When considering the case of boundary singularity a better critical 
Hardy constant is obtained, namely µN := N2/4. 
In this article we extend the previous results in [2], [1], to the case of 
boundary singularity. More precisely, we show that for any  µ ≤ µN, we 
can lead the system to zero state using a distributed control in any open 
subset. 
We emphasize that our results cannot be obtained straightforwardly 
from the previous Works [2], [1]. 
 
[1] S. Ervedoza, Control and stabilization properties for a singular heat equation with an 
inverse- square potential Comm. Partial Differential Equations, 33 (2008), no. 10-12, 
1996–2019. 
[2] J. Vancostenoble and E. Zuazua, Null controllability for the heat equation with 
singular inverse-square potentials J. Funct. Anal., 254 (2008), no. 7, 1864–1902. 

 
 
February 18th 2013 
12:40 - 
13:10 

A. MARICA Propagation and stabilization properties of 
waves on discrete heterogeneous media 

 
In this talk, we describe the propagation properties of the wave equation 
with variable coefficients semi-discretized in space by finite difference 
and finite elements on non-uniform meshes obtained as diffeomorphic 
transformations of uniform grids. In particular, we introduce and give a 
rigorous meaning to notions like the principal symbol of the discrete 
wave operator or the corresponding bi-characteristic rays. The main 
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mathematical tool we employ is the discrete Wigner transform, which, in 
the limit as the mesh size parameter tends to zero, yields a measure 
propagating along curves which are solutions of the Hamiltonian system 
of bi-characteristic rays. Our analysis holds for sufficiently regular 
coefficients and diffeomorphic transformations defining the grid.  
We also present several numerical simulations that confirm the 
predicted paths of the bi-characteristic rays. Based on the theoretical 
analysis and simulations, we describe some of the pathological 
phenomena that these rays might exhibit as, for example, their reflection 
before touching the boundary of the space domain. This leads, in 
particular, to the failure of the classical properties of boundary 
observability of continuous waves, arising in control and inverse 
problems theory.  
In the last part of the talk, we will present some stabilization results for 
discretizations of the variable coefficients wave equations with an 
artifficial viscosity. In particular, we prove discrete observability 
properties via multipliers adapted to regular enough  (C^2) variable 
coefficients. 

 
 
February 18th 2013 
13:10 - 
15:00 

LUNCH PINTXOS at BCAM 

 
 
 
 
February 18th 2013 
15:00 - 
15:20 

F. CHAVES Controllability results for some coupled 
parabolic systems 

 
In this talk we are concerned with the null controllability of coupled 
parabolic systems depending on a parameter and converging to a 
parabolic-elliptic system. We show the uniform null controllability of the 
family of coupled parabolic systems with respect to the degenerating 
parameter. 
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February 18th 2013 
15:20 - 
15:40 

A. POZO Sonic boom prediction and control 

 
Nowadays,  one of the main concerns in aeronautics research is related 
to the control and reduction of the noise generated by aircrafts. Indeed, 
 one of the main goals in this broad and important area of industrial and 
commercial activity is to meet stringent noise and design constraints for 
supersonic airplanes. In this sense,  the sonic boom phenomenon 
produced by supersonic flights needs to be handled. Currently,  CFD 
techniques hardly compute the propagation of the supersonic shock 
wave from the near field of aircrafts to the ground level,  to a distance of 
the order of 500 times the length of the plane. In this talk we will present 
some results regarding the asymptotic behavior of the solution of the 
Augmented Burgers Equation that models the propagation of the sonic 
boom. Besides,  we will consider an inverse problem consisting of, 
 given a desired final state on a fixed time,  obtaining the corresponding 
initial data for the pressure distribution in the near field of the plane. This 
will be analyzed as an optimal control problem,  applying an alternating 
descent method. Numerical tests will be performed to demonstrate the 
efficiency of the proposed approach,  in comparison with the common 
adjoint methodology. 

 
 
February 18th 2013 
15:40 - 
16:00 

J. ESCARTIN Cost of Control of Differential Equations under 
Uncertainty 

 
We study the cost of control of differential equations under different 
sources of random uncertainty. 
First, we discuss the effect on the cost of control of having Gaussian 
initial data and relate it with the dual observation problem. The results 
are then applied to the control of two specifics PDEs of different nature, 
the heat and wave equation, observing different phenomena. 
Second, we introduce the uncertainty as a small linear random 
perturbation εA1 of the state operator A, being ε ∼ N(0,σ2) with σ > 0 
small. The resulting cost of control is a transformation on ε that is not 
any known distribution, so it has to be approximated through a 
truncation of its Tayor expansion. This allows us to approximate the cost 
of control through a non-central χ2-distribution. 
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February 18th 2013 
16:00 - 
16:30 

S. ERVEDOZA How do the controls of waves depend on 
potentials? 

 
In this talk, I will present some results obtained with Belhassen Dehman 
on the high-frequency behavior of the controls of the waves and their 
dependence with respect to a potential. In particular, we will see that our 
results can be obtained through suitable commutator estimates between 
the operator localizing in frequency in a dyadic ring and the operator 
"multiplication" by a function, inspired in previous works by B.Dehman 
and G.Lebeau. We then explain how this can be used to derive 
estimates for the control problem at high-frequencies, and if time allows, 
for the problem of retrieving initial data through partial measurements. 

 
 
February 18th 2013 
16:30 - 
17:00 

M. ERSOY Adaptive multi scale scheme based on 
numerical density of entropy production for 
conservation laws 

 
We propose a 1D adaptive numerical scheme for hyperbolic conservation 
laws based on the numerical density of entropy production (the amount of 
violation of the theoretical entropy inequality). Thus it is used as an a 
posteriori error which provides information on the need to refine the mesh 
in the regions where discontinuities occur and to coarsen the mesh in the 
regions where the solution remains smooth. Nevertheless, due to the CFL 
stability condition the time step is restricted and leads to time consuming 
simulations. Therefore, we propose a local time stepping algorithm. We 
also use high order time extensions using Adams-Bashforth time 
integration technique as well as a second order linear reconstruction in 
space. We numerically investigate the efficiency of the scheme through 
several test cases. 

 
 
February 18th 2013 
17:00 – 
17:20 

COFFEE BREAK BCAM 
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February 18th 2013 
17:20 – 
18:30 

OPEN SESSION CHAIR: Enrique ZUAZUA 

 
 
 
February 18th 2013 
21:00 WORKSHOP 

DINNER 
GURIA RESTAURANT 
Gran Vía, 66 BILBAO 

 
A: BCAM Headquarters  
B: RESTAURANT 
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February 19th 2013 
9:00 -    
9:30 

M. ESCOBEDO Finite time blow up and condensation in a 
Boltzmann equation for bosons 

 
I will present a finite time blow up for supercritical solutions of a 
Boltzmann type equation for bosons. I will comment on the two effects 
whose combination produces this blow up: one comes from the “usual 
Boltzmann terms'', the second from the “wave turbulence terms''. 

 
 
February 19th 2013 
9:30 -  
10:00 

C. CASTRO Zonal modelling approach in aerodynamic 
simulation 

 
We present a new method to simulate compressible viscous flows by 
using a multi-model formulation. The main idea is to adapt the usual 
parallelization strategy by domain decomposition, to solve different 
models in different subdomains: a lower fidelity model, the Euler 
equations, is used in regions where viscous effects in the flow can be 
neglected, and a high-fidelity model, the Reynold-averaged Navier-Stokes 
(RANS) equations is used in region where viscous effects are relevant, 
such as, boundary layer formation. 
 
One of the main difficulties in this strategy are the transmission conditions 
between subdomains with different models, since they rely on a careful 
analysis of the incoming characteristics to the inviscid subdomain. Here 
we propose simpler transmission conditions. In fact we consider the 
same transmission conditions as used in parallel computation when both 
subdomains are solved with the same model. We show that these 
conditions are consistent with a set of nonvariational transmission 
conditions that have been proven to provide a high level of accuracy in 
simpler linear scalar models. The strategy is tested for the scalar Burgers 
equation and extended to classical multidimensional aerodynamical 
simulations coupling Euler and RANS models. 
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February 19th 2013 
10:00 - 
10:30 

J. BLANCO Computational methods in experimental 
mechanics 

 
With the use of high-performance computers, Computational Fluid 
Dynamics (CFD) has greatly widened the scope of engineering problems 
amenable to numerical analysis. The need for numerical simulation is 
increasing because it is one of the most powerful tools in developing a 
deeper understanding of the effects of variables on any system. Empirical 
and experimental methods are rather expensive but are considered 
crucial for validating purposes. 
This presentation will be focused on several techniques used for 
innovative engineering solutions which includes, diagnosing from 
multivariate series, analytical methods linked to physical phenomena 
processes such as heat and mass transfer, and the implementation of 
POD reduction model for optimization. 

 
 
February 19th 2013 
10:30 – 
11:00 

COFFEE BREAK BCAM 

 
 
 
February 19th 2013 
11:00 - 
11:30 

L. REMAKI &         
J.A. ANTOLIN 

CFD Platform for Turbo-machinery flow 
simulation 

 
This presentation will overview the progress and the future developments 
of a BCAM-BALTOGAR CFD (Computation Fluid Dynamic) platform to 
handle a plethora of large scale fluid mechanics simulations and offering a 
powerful optimization tool for turbo-machinery design. Somme sensitive 
aspects will be discussed and preliminary results will be shown. 

 
 
February 19th 2013 
11:30 – 
13:00 

OPEN SESSION CHAIR: Carlos CASTRO 
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Notes 
 
 
 
 
 
 
 
 
 
 
 
 
 


