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[presentation]

Pedro Luis AriAs 
President of BCAM

the generation of new knowledge and its application for 
solving social and economic problems by means of research 
are of crucial importance for any modern society. sustainability 
and prosperity can only be achieved by increasing public and 
private efforts towards more and better science and technology 
through innovative approaches. in just four years, Bcam has 
become a leading center in its fields of research.

enrique ZuAZuA
scientific director of BCAM

We understand applied mathematics to be a means of 
gaining a deeper understanding of mathematics, as well as 
of interacting with scientists and R&D agents from other 
fields. located in the heart of the Basque country, Bilbao is the 
ideal base for achieving these two objectives and Bcam will 
facilitate their attainment by providing an excellent scientific 
and management team, a conducive atmosphere, sound 
infrastructure, and a vision for the future. 

JuAn José MAnfredi
Chair of BCAM scientific Committee

Bcam was founded in order to build connections between 
mathematics, life sciences, engineering and Business. 
Partly because our computational capabilities have grown 
enormously, and partly because abstract mathematical 
structures guide scientists through the labyrinth of new 
knowledge, mathematics and mathematical methods permeate 
every area of current science.
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[our strategy] 05

Bcam is a world-class interdisciplinary Research center in the field 
of applied mathematics, with a focus on interdisciplinary research in 
mathematics, as well as training, attracting talented scientists, and 
promoting scientific and technological advances worldwide.

Bcam scientific activities are organized into Research lines working 
in relevant areas through highly competitive projects developed by 
Bcam researchers. each Research line is a team led by an experienced 
researcher. We are committed to establishing links and collaborations 
with industry and R&D companies at the cutting edge of the market,  
in order to tackle problems relating to applied mathematics.

Bcam is approaching its fourth year and its foundations have now been 
firmly established. however, the road ahead is still an exciting one, and 
will present many challenges, such as consolidating and expanding 
our research teams, developing new programmes and activities and 
strengthening links with international and local partners.

our strategy:

Team (People): the success of our strategy hinges to a large extent on the 
performance of our team. our organization is a unit, in which researchers, 
managers and support personnel work together in a team-based and 
collaborative environment. We recruit versatile and multi-skilled people 
whose skill sets compliment those of their colleagues, in order that 
everyone will have the optimum opportunity to further their careers.

Innovation (Processes): our activity is based on creativity and innovation, 
searching for excellence and actively encouraging people to participate.

Coherence (Excellence): the center is aligned with the aims established 
by our governing bodies, and, accordingly, through our infrastructure, 
equipment and working methods, we strive to meet this standard of 
excellence.

the only universal language
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IndustrIal 
revolutIon 3.0: 
MatheMatIcs, 
sIMulatIon 
and control.

Partial differential equations, 
numerics and control

[01] Pde
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objective

our main goal is to develop numerical and computational methods 
to mimic and reproduce the fine qualitative properties of solutions 
to deterministic and stochastic partial differential equations. these 
models describe a wide range of phenomena in different areas of 
natural sciences, industry and technology such as vibrations of 
complex mechanical structures, aeronautics, water waves, quantum 
systems, heat transfer, electrical networks, turbomechanics or 
chemical reactions.
 
our ultimate objective is to address optimal design and active 
control issues for the processes arising in those fields. the first step 
in this program is to acquire a deep analytical understanding of the 
complex behavior and dynamics of these systems. this often requires 
us to develop new mathematical tools, in order to then proceed to 
build efficient numerical algorithms.

description

We analyze issues such as wave propagation and vibrations of 
complex mechanical structures, the sonic boom in supersonic flows, 
phase separation and transitions in material sciences, or reaction-
diffusion systems in electrocardiology. all this is done taking into 
account the possible presence of noise and uncertain parameters.
 
from a numerical analysis viewpoint, we are mainly concerned with 
developing efficient numerical methods which mimic the qualitative 
properties of the continuous models under consideration and in 
particular, their dispersive propagation and nonlinear asymptotic 
properties for long periods of time, considering how they apply to 
control and design problems.

the challenge is to develop numerical methods for which the 
presence of possible high frequency numerical components does not 
destroy the true dynamics of continuous solutions and to identify 
those that eventually diverge because of the spurious numerical 
solutions. curing these pathological schemes through suitable 
filtering mechanisms is also one of our goals.

control  
and nuMerIcal 
sIMulatIons  
are a Must In 
Most IndustrIal 
Processes 
whose Models 
are wrItten 
In terMs of PartIal 
dIfferentIal 
equatIons.

Partial differential equations, 
numerics and control

[01] Pde Applications

our work is motivated by applications in shape design in aeronautics 
and aerospace, robotics and electrical networks, in particular.

in most of these areas, new design and control methodologies 
are required. mathematical modeling then plays a key role as the 
tool which enables us to translate technological questions into 
mathematical ones. Responding to these mathematical challenges 
invariably requires a subtle combination of mathematical analysis 
and scientific computing. the required mathematical tools are often 
complex and diverse, belonging to different areas such as control 
theory and optimization, functional and complex analysis, the 
theory of Partial Differential equations, and numerical analysis and 
scientific computing.

mathematical answers assume the form of theorems as the 
expression of a deep mathematical understanding but also of those 
algorithms which are required for use in industry.

our research work receives funding from several national and 
international agencies including the european Research council 
(eRc) through the advanced grant numeRiWaVes: new analytical 
and numerical methods in wave propagation. our codes have been 
implemented by industrial companies such as aRteche gRouP.

simulations

Three examples of pathological numerical rays and wave packets 
for the finite difference discretization of the 1-d wave equation in 
a non-uniform grid and the corresponding phase portrait of the 
bi-characteristic rays computed with MatLab.

Solution of a multi-dimensional anisotropic advection-reaction 
equation, computed in the FreeFem++ platform, exhibiting 
the spreading of an initial Dirac delta for various values of the 
nonlinear convective term.
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when 
MatheMatIcs 
advances, 
coMMunIcatIon 
Gets Better, 
faster, and 
cheaPer.

network design,  
analysis and oPtimization

[02] net
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the Internet  
Is the fundaMental 
coMPonent 
of worldwIde 
coMMunIcatIons 
Infrastructure.

network design,  
analysis and oPtimization

[02] net objective 
the main goal of net consists in the performance analysis, 
evaluation and optimization of communication networks such as the 
internet, wireless cellular systems, or other complex interconnected 
systems. We design mathematical models to capture the dynamics 
of fundamental aspects of real-world systems in order to achieve a 
better utilization of resources. for instance, we search for designs 
that strike a balance between energy consumption and system 
performance in order to offer a sustainable service to customers. 
We aim to acquire an understanding of the phenomena, developing 
tractable mathematical methods, algorithms, and software tools to 
provide interpretable and implementable solutions for industry and 
for society in general.

description

the development of complex interconnected systems requires 
smart and novel solutions for efficient resource management and 
their sustainability. the idea of net is to offer an interdisciplinary 
team dealing with resource allocation problems in systems arising 
in different industries. the main techniques we use and develop 
belong to the intersection of mathematics, computer science, 
and economics. our work is closely linked with the branch of 
mathematics known as operations research or management science.

today, the internet is the fundamental component of worldwide 
communications infrastructure. in recent years, the use of both 
the internet and wireless services has risen dramatically and has 
had a huge impact on the global economy. network operators and 
service providers anticipate further expansion, boosted by the 
emergence of all-optical networking as well as the convergence 
of wireless and internet access, along with a fundamental trend 
towards service integration. it is expected that future information 
and communication systems will accommodate a variety of new 
applications with a diverse range of Quality-of-service (Qos) 
requirements. these observations have raised the need for the 
development and analysis of mathematical models to predict 
and control the Qos of information and communication systems, 
including wired and wireless networks and large-scale distributed 
systems.

our scientific contributions are both theoretical, with the 
development of new modeling formalisms, and applied, with the 
development of algorithms and software tools. more specifically, the 
main mathematical tools that are used and to which we aim to 

contribute are: theory of stochastic processes (markov process, point 
process, Palm measure and large deviations), theory of dynamical 
discrete-event systems (queueing theory, fluid approximations, 
mean-field limits) and theory of optimization and control (dynamic 
programming, markov decision process, game theory, deterministic 
and stochastic scheduling, relaxation techniques, and path-wise 
comparison). We further pursue research on the borderline between 
mathematics and computer science, in such areas as statistical 
learning, probabilistic algorithms for control under incomplete 
information, and evolutionary computation.

simulations and computational experiments are an important 
part of our work. areas of research interests currently range over 
optimal scheduling in wireless networks and call centers, energy-
efficient networking, flow-aware congestion control of tcP, network 
economics, approximations for resource sharing, perfect simulations, 
revenue management, etc.

Applications

the main fields of application of our knowledge and research are 
typically fields such as telecommunications, electrical engineering, 
industrial engineering, business administration and finance.

the main application area is networking and in particular internet 
infrastructure (routing, admission control, congestion control, Voice 
over iP, quality of service), internet applications (content distribution 
systems, peer-to-peer systems, cloud computing, data centers) 
and wireless cellular networks (scheduling, wireless-lan, Wimax, 
umts, cDma 1xeV-Do, lte, power control, medium access control, 
transmission rate control).

We engage in ongoing collaborations with industrial partners such 
as ingeteam-tRaction (on optimal control of trains) and c.D. 
foRtuna (on analysis and optimization of the organization of the 
Behobia-san sebastián marathon).

simulations

optical interdeparture times in a half-marathon
We have developed a model to describe the arrival rate 
of runners for the running race Behobia-San Sebastián, 
in which more than 20.000 people participate every 
year. By modifying the inter-departure between the 
group of runners at the starting line, we can regulate 
the arrival of runners at the finish line.

congestion control in communication networks
The TCP protocol controls the flow of traffic in the 
Internet. TCP reacts to congestion and adapts dyna-
mically the transmission rate to the conditions of the 
network. A key parameter in a transmission is the 
round-trip-time, that is, the time it takes a packet to 
travel back and forth from origin to destination.

15



comPutational mathematics

we develoP new 
coMPutatIonal 
technoloGIes
In order to 
Increase 
the relIaBIlIty 
of coMPuter 
sIMulatIons.

[03] cM
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considerably reduce the size of the systems to be solved in standard 
fem, while maintaining a very good accuracy and stability.

We also apply fem and fDm to the modeling of fuel cells.  
this is related to one of the main problems faced by civilization as 
we know it, that is, the increasing energy hunger combined with 
limited resources and decreasing reserves. one promising solution 
to this problem could be the application of fuel cells, i.e., devices 
which convert chemically bounded energy (e.g. hydrogen) directly 
into electricity. the mathematical description of fuel cells is based 
on a system of parabolic partial differential equations (PDes) with 
nonlinear source terms. By adopting appropriate computational 
techniques to solve this problem, we get an efficient tool to reliably 
model important phenomena in such devices, thus avoiding 
expensive measurements and testing instruments.

a different research topic addressed by the group consists of 
developing rigorous computational techniques to study finite and 
infinite-dimensional systems, like systems of oDes, PDes, or delay 
equations. Proving the existence of solutions for nonlinear dynamic 
systems using analytical techniques is a very challenging problem, 
especially in the infinite-dimensional case. new results have been 
obtained in the last decades following the so-called computer-
assisted approach: the combination of analytical tools with 
rigorous numerics enables us to prove the existence of stationary 
solutions, periodic orbits, connecting orbits, and traveling waves. 
these dynamical objects are the first ingredients towards the full 
understanding of the global properties of a nonlinear system, such 
as the existence of chaotic dynamics.

one of the main purposes of computational anatomy is the 
measurement and statistical study of anatomical variations in 
organs, notably in the brain or the heart. several important shape 
evolution equations that are now used routinely in applications 
have emerged over time, with the intention of model registration, 
segmentation or tracking medical images of human organs. 
in this context our group is studying mesh-free numerical solutions 
to the euler-Poincare PDe on diffeomorphisms (ePDiff) as a model 
to uniquely define the registration of images, and its different 
extensions to allow not only geometrical changes on shapes 
representing organs, but the appearance of tumors, plasticity,  
and the absorption of anatomical structures.

coMBInInG 
new trends 
In Modern
nuMerIcal 
analysIs,
we construct
roBust and 
effIcIent 
nuMerIcal 
Methods
to relIaBly 
sIMulate
a wIde ranGe
of aPPlIcatIons.

comPutational mathematics

[03] cM objective

Development of new computational technologies, from a base of 
finite element-type methods, in order to increase the reliability of 
computer simulations and the effectiveness of their usage in various 
industry applications.

description

We are interested in using the computer as a tool to solve 
mathematical models arising from various real-life problems. 
in order to obtain reliable algorithms, and therefore valid and 
trustworthy simulations, a strong mathematical framework is of 
paramount importance. in this context, we devote a large part 
of our work to the mathematical analysis of modern numerical 
methods (finite element method (fem) and finite difference method 
(fDm) among others) to be applied to both stationary and time-
dependent problems. on one hand, we are addressing problems 
such as convergence, super-convergence, mesh generation, and 
preservation of qualitative properties of solutions, with an emphasis 
on high-dimensional problems and interconnections with discrete 
and computational geometry. although these problems are classical 
issues in the area of computational mathematics, they are still very 
important, as they provide an a priori knowledge about the behavior 
of the proposed algorithms. on the other hand, we are interested in 
adopting some recent trends in numerical analysis, such as reliable a 
posteriori error estimates and efficient mesh adaptivity procedures, 
to reduce the computational costs of the simulations. By combining 
these two theoretical aspects when designing the new algorithms 
to be implemented, we can hope to obtain robust and efficient 
numerical methods to simulate a wide range of applications.

Applications

the first application area in our group is the study of scattering 
problems in bounded domains. the major difficulty encountered 
when solving numerically helmholtz problems, that describe time-
harmonic wave propagation, is that standard fem is not suited for 
mid- and high-frequency regimes because of the quasi-optimality 
constant which grows with the wavenumber. increasing the number 
of elements in the mesh and/or the order of the element in order 
to reach an acceptable level of accuracy leads to a prohibitive 
computational cost for high wavenumbers. given that, we are 
particularly interested in a class of plane wave-based discontinuous 
galerkin methods for solving efficiently helmholtz problems.
as has already been shown, these methods have the potential to 

operation of the proton exchange membrane fuel cell. 
By adopting suitable computational techniques for solving  
a system of parabolic PDEs we are able to reliably model important 
phenomena in fuel cells.

Traditional objects of the finite element world: refinements,
adaptivity, error control.

simulations 19



comPutational fluid dynamics

[04] cfd

we work 
to sIMulate  
dIverse and 
coMPlex PhysIcal 
PhenoMena, 
savInG tIMe  
and Money 
for scIence  
and Industry.
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comPutational  
fluid dynamics

[04] cfd

the PlatforM  
whIch we  
aIM to develoP  
wIll Be  
aPPlIcatIon-
orIented and 
InnovatIve, 
ProvIdInG  
accurate and 
cost-effectIve 
fluId dynaMIcs 
sIMulatIons.

Multi-phase flow simulation.

simulations 23Applications

fluid mechanics is also a core element in many other domains 
which are hugely important to humanity, such as biomedicine, 
meteorology, oceanography, aeronautics, naval architecture, 
acoustics and turbomachinery. Beyond its impact on industry, 
cfD has an important role to play in the advancement of science. 
cfD also impacts directly on daily life through the aerodynamic 
optimization of vehicles, leading to reduced drag and fuel 
consumption and noise reduction for turbo-machines in airports, 
factories and tunnels. 

objective

our objective is to develop a cfD (computation fluid Dynamics) 
platform capable of handling a multitude of large-scale fluid 
mechanics simulations and offering a powerful optimization tool for 
design. the platform will be extended to several related areas such 
as aeroacoustics and aeroelasticity. one of the main concerns of 
the project is to meet industrial requirements in terms of accuracy, 
efficiency, cost-effectiveness, robustness and geometric flexibility. 
the platform will be first used for turbomachinery applications, to 
later tackle a wide range of fluid dynamics problems.

description

cfD analysis has made significant inroads in industrial applications 
thanks to the important increase of computer capabilities along 
with the improvement of the underlying numerical methods 
and visualization tools. the cfD discipline is essentially based on 
the numerical discretization of the navier-stokes equations that 
describe the fluid motion. although these equations have been 
known for over 150 years, and despite the availability of powerful 
supercomputing centers, a simulation of a complex fluid scenario is 
still a challenging task, especially for phenomena that occur at very 
small scales like turbulence, vortices and aeroacoustic structures. 
our aim is to develop improved numerical methods in order to 
take advantage of current and future advancements in computer 
capabilities, parallel paradigms and engineering software. 

the platform we aim to develop will be application-oriented and 
innovative, providing accurate and cost-effective fluid dynamics 
large-scale simulations for complex geometries and offering many 
other services such as design optimization, which constitutes the 
ultimate goal of many industrial applications. We shall also address 
the extension to other domains of interest such as aeroacoustics  
and aeroelasticity.

several mathematical techniques, such as the nonlinear Riemann 
solvers with free parameter limiters to estimate inviscid fluxes, 
adjoint methods, PoD and genetic algorithms methods to perform 
optimization and the linearized navier-stokes approach to describe 
the near field aeroacoustics propagation, will be investigated and 
combined to achieve the targeted performance.

ThIS IS a JoINT RESEaRCh LINE 
CoFuNDED By 
BCAM + BALToGAr



mathematical biology  
& molecular simulation

[05] MBMs

Many oPen 
challenGes 
In BIoloGIcal 
ModelInG 
requIre effIcIent 
alGorIthMs 
and suPPortInG 
theorIes.
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Molecular Dynamics (MD) vs. meso-GSHMC: MesoGSHMC finds  
a preferred position of spider toxin at surface of membrane faster 
than MD does. 

Finite elements simulation of raccoon rabies spread in New York 
State. Infectious density.

simulations

mathematical biology  
& molecular simulation

[05] MBMs

our research 
oBJectIve 
Is to enaBle 
effIcIent, detaIled 
sIMulatIons of 
extreMely larGe 
and coMPlex 
systeMs.

the computational domains are realistic geometries recovered 
from medical imaging such as mRi and sPect. We also study 
data assimilation procedures to incorporate clinical data in the 
simulations.

finally, we develop methodologies for efficient and accurate 
sampling of configuration space of complex molecules in molecular 
simulation. if met, it will constitute a significant advancement in 
understanding many important biological phenomena, such as 
protein folding and binding mechanisms. more specifically, we are 
developing, and adopting to a wide range of applications, the hybrid 
deterministic and stochastic simulation methods which eliminate 
the drawbacks of traditional sampling techniques (generalized 
shadow hybrid monte carlo (hmc) methods), make use of the 
multiscale nature of the macromolecular systems (multiple time-
stepping hmc methods), investigate in-depth thermodynamic 
processes that currently sit outside the time-scale and length-scale 
range of atomistic simulation techniques (meso-hmc methods).

Applications

We work on the development of new simulation techniques, which 
can be used in a wide range of simulation areas, e.g. biosciences, 
materials science and would eventually contribute to public health 
and medicine.

objective

our objective is to study important physical and biological processes 
using mathematical modeling, analysis and computer simulation.

one aspect is to model interactive population dynamical processes 
as infinite dimensional dynamical systems.

our other research goal is to enable efficient detailed simulations 
of extremely large and complex systems, stemming from real life 
problems in biology, medicine and public health, which are not 
possible with conventional simulation methods.

description

our investigation of mathematical models in biology follows two 
complementary paths. the more straightforward approach is 
simulation, which predicts system behavior under given conditions. 
simulations, or in silico experiments, rely on advanced numerical 
methods and their implementation on modern computers. as an 
alternative to simulation, models can be investigated directly, in 
order to gain general insight into their potential behaviors. this 
analysis can involve sophisticated mathematical techniques.  
in mBms, we work in both directions. 

We model and analyze the dynamics of a variety of populations, such 
as Daphnia with body size structure and stem cells with maturity 
structure of individual cells. a wealth of biological information that 
can be found in nature but cannot be described by standard oDe 
models can be obtained from curves in a two-parameter space that 
define stability boundaries of equilibria. our method of computing 
these curves employs integral equations, semi-group theory and 
numerical continuation methods. 

in addition, we develop reliable modeling and numerical methods 
for the spatial spread of wildlife epidemics. Dealing with ecological 
problems, we consider seiR models with spatial diffusion. We use a 
Bayesian approach to estimate the parameters of the model, and we 
include the heterogeneities of the landscape by an accurate finite 
elements geographical description of the region of interest.

also, we work on numerical simulations in heart electrophysiology, 
mathematically described as a coupled PDe-oDe system. since 
its numerical treatment is computationally very expensive, we 
develop and implement novel performance and accuracy-enhancing 
techniques. in the direction of a patient-specific simulation, 
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research line incubator

[06] rlI

InnovatIve 
MatheMatIcs 
for eMerGInG 
challenGes 
In scIence, 
technoloGy  
and BusIness.
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simulationsas new ideas and research activities are emerging in a dynamic and 
multidisciplinary environment, selected projects are being fostered 
within the incubator, such as the following existing ones.

[01] nonlinear Pde and Calculus of Variations

We use the methods of the calculus of Variations to derive models 
for thin objects such as plates, shells and rods. they are useful in 
engineering (e.g. buildings, ships, aircrafts), where the simplified 
modeling of their behavior plays a key role. We address the issue of 
their rigorous justification by means of asymptotic methods, starting 
from three dimensional theories. this is done in the fully nonlinear 
setting to avoid some of the limitations of the linear one (e.g. it does 
not incorporate the effects of buckling).

[02] Control in fluids and quantum Mechanics 

Quantum systems are governed by the schrödinger equation with a 
potential. the external action (or control) can be applied through this 
potential such as an electric field performed by a laser and on the 
mathematical point of view the basic problem is the controllability 
of a schrödinger equation or of a system of schrödinger equations.
two major examples of applications are quantum chemistry where 
the objective is to break molecules or to create new molecules and 
quantum information theory where physicists use trapped ions or 
qubits in order to create quantum logic gates.
control of fluid flows is a major question arising in mechanical 
engineering, aerospace industry, water irrigation and many other 
examples. When coupled with some reaction-diffusion equations 
it is also the basis for understanding the possibilities of action in all 
environmental sciences, including climatology, meteorology, ocean 
circulation, etc. We consider both the cases of viscous incompressible 
and compressible fluids.

[03] dispersive evolution equations and numerics 

Quantum graphs arise as simplified models in mathematics, physics, 
chemistry and engineering, for instance in nanotechnology and 
microelectronics. one of the key issues is the understanding of the 
propagation of waves through very thin structures such as quantum 
wires and thin waveguides. our team aims to develop new analytical 
tools capable of revealing the complex behavior of waves and 
schrödinger like equations on networks, intimately related to the 
topological and number theoretical properties of the underlying graphs.

research line incubator

[06] rlI

Modern 
socIety 
constantly 
raIses new 
Issues whIch 
requIre novel 
MatheMatIcal 
Models and 
Methods. 

numerical computation for the stentfootnote:  
Stents, used in medicine, can be modeled as junctions of rods.

High frequency trading.

31[04] financial Mathematics

We use stochastic modeling in order to explain complex 
phenomena such as stock market price fluctuations. We engage 
in interdisciplinary work involving experimental and behavioural 
economics as well as probability theory and statistics.

[05] Kinetic Theory 

Kinetic theory models the behavior of systems comprised of many 
small, interacting particles as a distribution in phase space . this 
representation lies in the gap between a purely particle description 
and the hydrodynamic descriptions, such as the navier-stokes 
equations. the canonical kinetic model is the Boltzmann equation 
for the dynamics of a rarefied gas. novel applications involve: 
quantum gases, aerosols such as smog airborne of particles or small 
globules in the cream of the milk. some problems of interest are: 
derivation of these kinetic equations; existence of solutions and their 
qualitative properties: stability, asymptotic behavior; approximation 
by local partial differential equations, singularity formation.

[06] Mathematical Modeling for nanoscience and nanotechnology 
Applications

We focus on the development and implementation of mathematical 
models for the description and control of low dimensional 
nanostructures such as quantum dots, systematically accounting for 
the influence of electromechanical, thermal, and magnetic fields on 
their properties. We analyze the properties of these nanostructures 
in physical and biological sciences, quantum computing and 
biomedicine.

[07] Moving finite elements and Wave energy

moving finite elements: the line focuses on further developing 
the numerical methods called moving finite elements (mfe), and 
applying mfe to complex problems arising in Biology, chemistry 
and engineering. mfe, and in particular the class of methods called 
gradient Weighted moving finite element methods are designed for 
tracking moving shocks and complex structures with a fixed number 
of mesh nodes.
Wave energy: the line focuses on the mathematical modeling and 
numerical methodology from the wave energy industry. the aim is 
to solve the equations arising from wave energy models efficiently, 
in order to make the optimization of energy capture design less 
time consuming. We investigate efficient alternatives to classical 
numerical methods, in order to efficiently solve the systems of 
equations arising in wave energy modeling.
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[participating institutions]

[partners]

HEZKUNTZA, UNIBERTSITATE
ETA IKERKETA SAILA

DEPARTAMENTO DE EDUCACIÓN,
UNIVERSIDADES E INVESTIGACIÓN

[networking]

international collaboration

_  amss - chinese academy of sciences
_  centro de modelamiento matemático (cmm)
_  Dfg - Research center matheon
_  Kyushu university
_  lncc - laboratório nacional de computação científica
_  tata institute
_  universidade tecnológica federal do Paraná

projects funded by international institutions

_  european Research council - (eRc) fP7-246775
_  Research executive agency - (Rea) fP7-295217
_  esf - european science foundation

collaboration with public - private institutions

_  arteche centro de tecnología
_  Baltogar, s.a.
_  fecyt - fundación española para la ciencia y tecnología
_  fortuna K.e.
_  iK4
_  ingeteam
_  mathlan 
_  ministerio de ciencia e innovación
_  tecnalia
_  universidad autónoma de madrid
_  universidad del País Vasco - euskal herriko unibertsitatea
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