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1.- Matematikaren jatorria eta zergatiak

1.- Los origenes y porqués de las Matematicas



Matematika = ikasi ahal dena

La palabra “matematica” (Griego: pabnuatika) viene del griego an-
tiguo pabnua (Mathéma), que quiere decir “aprendizaje”, “lo que
puede ser aprendido’, “estudio’, “ciencia’.
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Euclides 365 AC - 275 AC; Arquimedes 287 AC - 212: Al-Kitab al-
mukhtasar 783 DC.



Unibertsoa Matematikaren hizkuntzan idatzita dago.

El universo esta escrito en lenguaje matematico.

Galileo Galilei (1564-1642).

Establecio los fundamentos de la moderna ciencia. Uno de los fun-
dadores de las ciencias experimentales, astronomia,...



Naturak bereganako adostasuna eta oreka azaltzen du.

LLa naturaleza es verdaderamente coherente y confortable con-
Sigo misma.

Isaac Newton (1642-1727). Matematico y fisico britanico, consid-
erado uno de los mas grandes cientificos de la historia, que hizo
importantes descubrimientos como la ley de |la gravedad.



Nola daiteke ba, Matematika, esperientziatik at, gizakiaren
pentsamenduaren produktu hutsa izanik, errealitatea horren
ondo deskribatzeko baliagarria izatea?

;. COmo es posible que |la matematica, un producto del pen-
samiento humano independiente de |la experiencia, se adapte
tan admirablemente a los objetos de |la realidad?

Albert Einstein (1879-1955)



Ez dago zihurtasunik matematika aplika ezin bada.

No hay certidumbre alli donde no es posible aplicar ninguna de las
ciencias matematicas ni ninguna de las basadas en las matematicas.

Leonardo Da Vinci, Vinci (1452) - Cloux (1519)




2.- Matematikaren berrikuntza lan eten gabea

2.- Matematicas: El esfuerzo constante por la
iInNnovacion



E. Hairer

G.Wanner

Analysis
by Its History

@ Springer



Leonhard Euler (1707-1783) di6é con la ecuaciones que llevan su
nombre para el movimiento de los fluidos perfectos, en ausencia de
viscosidad:

ur + u - Vu = Vp.

Pero D'Alembert observd que segun ella los pajaros no podrian volar.

Hubo que esperar a |los trabajos de Claude Louis Marie Henri Navier
(1785-1836) y Sir George Gabriel Stokes (1819-1903) para dar con
el modelo completo que incorpora el término de viscosidad:

w—rvAu—+u - Vu = Vp.



Fluidoen konportaera dela eta horrenbeste arazo matematiko zailak
guztik irekirik daude oraindik ere: ura, odola, airea,...

LLas propiedades de las soluciones de esta ecuacion que describen el
comportamiento de fluidos tan importantes como el aire, el agua o
la sangre, aun estan por entender....



Birch and Swinnerton-Dyer

Yang-Mills and Mass Gap Poincaré Conjecture Navier-Stokes Equation >
Conjecture

Riemann Hypothesis P vs NP Problem Hodge Conjecture

Milakadako arazoak...



La simulacion numérica a través de |los cada vez mas potentes orde-
nadores permite seguir adelante...




Pascalina, Blaise Pascal, 1645; ENIAC: Electronic Numerical Integra-
tor And Computer, 1946; Macbook Air, 2008.



3.- Matematikaren begirada sakona

3.- La profunda mirada de las Matematicas



Me parece que el poeta ha de ver lo que otros no ven, mirar
mas hondo que los demas. Y el matematico ha de hacer |lo
Mismo

Sofia Kowalewskaja (1850 - 1891)



Our imagination is stretched to the utmost, not, as in fic-
tion, to imagine things which are not really there, but just to
comprehend those things which are there.

Richard Phillips Feynman (1918 — 1988);

Fisika Nobel Saria 1965



4 .- Erronka

4.- EIl gran reto



Agenda UE 2020

un nuevo mercado socioeconomico sostenible, una economia mas
inteligente, mas verde, en |la que nuestra prosperidad venga de la
innovacion y en |la que los recursos se usen mejor y en la que el
ingrediente principal sea el conocimiento.

Ezagutza = osagail nagusia



Informe de la European Research Council (ERC)

nuestra economia y sociedad necesitan de cambios dramaticos en
todos los frentes... en el numero de start-ups basados en tecnologia...



el conocimiento y en particular el conocimiento cientifico, es la
base de la innovacion...

Aungque no suficiente, el acceso a instituciones de investigacion de
primer nivel es una condicidn necesaria para una innovacion Vig-

Oorosa....



Ezagutzaren triangelua / Triangulo del
conocimiento

Unibertsitatea

—_— —

Ikerketa Zentro
Zentroak b 4B Tcknologikoak




Necesitamos infraestructuras de primer nivel...

E infraestructuras no son solo edificios y redes de comunicaciones
Sino, sobre todo, personas...




Ningun Centro puede ser excelente en todo, pero todas pueden serlo
en algo....

Perfection

Efficiency




Una de las claves: Programas de postgrado de excelencia interna-
cional




Eta Matematika?
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Report of the assessment panel of the U.S. Mathematical Sciences,
NSF, March 1998. W.E. Odom Lieutenant General, USA, Retired.



Partly because our computational capabilities have grown enor-
mously, and partly because abstract mathematical structures
guide scientists through the labyrinth of new knowledge, math-
ematics and mathematical methods permeate every area of

current science.

Juan J. Manfredi, University of Pittsburgh, Chair of BCAM Scientific
Committee.



Inork ez du gure ordez edingo!




5.- Erantzuna: Ikerketa Matematikorako
Zentroak

5.- Una respuesta: Centros de Investigacion
Matematica



CRM, Centre de Recherches Mathématiques, Université de Montréal
(Montréal PQ, Canada)

CIRM, Centre International de Rencontres Mathématiques (Marseille,
France)

Centre de Recerca Matematica (CRM, Bellaterra, Barcelona, Spain)
Clay Mathematics Institute (Cambridge MA, USA)
Courant Institute of Mathematical Sciences (New York NY, USA)

EIMI, Euler International Mathematical Institute, (St. Petersburg,
Russia)



Fields Institute, University of Toronto (Toronto ON, Canada)

IHES, Institut des Hautes Etudes Scientifiques (Bures-sur-Yvette,
France)

IMA, Institute for Mathematics and its Applications (Minneapolis MN,
USA)

IMPA, Instituto de Matematica Pura e Aplicada (Rio de Janeiro,
Brazil)



Eta Euskal Herrian?

.Y en Euskadi?



Irailak, 2008



Irailak, 2008






£CQM basque center for applied mathematics

P |"..' '
"We understand Applied Mathematics both as a way of getting into
the depth of mathematics and also of interacting with all other
scientists and R&D agents.
Al the heart of the Basque Country, Bilbao is the right place for
attaining these two objectives and BCAM will facilitate them with the
right atmosphere, infrastructure and vision.”
Enrique Zuazua (Scientific Director).
e"|e’|e®
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applied mathematics Upcoming Activities oy 1
» THE CENTER
The Department of Education, Universities and Research of the Basque Government, BCAM Seminar Solutions of
= RESEARCH nonlinear PDEs in the sense of
The University of the Basque Country and Ikerbasque have promoted BCAM - The
» PEOPLE Basque Center for Applied Mathematics, a world-class interdisciplinary research HUSHEGEY
center on Applied Mathematics. Juan José MANFREDI
» VISITORS 2011-10-20
The center started operations in September 2008 and is located in Bilbao, Basque
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) coefficients of linear elliptic
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. Peter KOGUT
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beyond frontiers

= COMPUTATIONAL RESOURCES
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= SIMULATIONS
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e Perform research in the frontiers of mathematics

e [rain and attract talented scientists

e Interact with industry and RDI agents

e Disseminate mathematics and its applications within society

e Strengthen the Basque science and technology system

e Become a relevant node in the international mathematics
research network



6.- Sarea

6.- La red
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BASQUE CENTRE

FOR CLIMATE CHANGE
Klima Aldaketa |kergai

Material Physics
Center
UPV /EHU - CSIC

BASQUE CENTER
ON COGNITION, BRAIN
AND LANGUAGE

UNIDAD DE BIOFISICA
BIOFISIKA UNITATEA

CENTROMXTO

CONSEJO SUPERIOR DE
INVESTIGACIONES CIENTIFICAS
UNIVERSIDAD DEL PAIS VASCD
CSIC.UPV/EMU  EUSKAL HERRIKD UNIBERTSITATEA




BERCs-Basque EXxcellence Research Centers Strategy

Designed by the Basque Government through Ikerbasque

ikerbasque

Basque Foundation for Science /, Kontaktua i\ FAQs H search | biiatu_|
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e ToO build new scientific capabilities in the Basque Country
e Constituted by frontier research centers, aiming to contribute to
the leadership of the Basque Country as a scientific pole, at an inter-

national level

e [0 develop frontier research under international research perfor-
mance parameters

e [0 attract talented scientist
e TO train researchers in every stage of their careers

e To communicate and disseminate the knowledge created within the
different activities of the centers



BCAM Scientific Committee Meeting, September 2010



PDE

partial differential
equations,
numerics and control

CFD

Computational fluid
dynamics

)

network design,

analysis and
optimization

CM

computational
mathematcs

MBMS

mathematical biology
& molecular simulation




SCIENCE, TECHNOLOGY AND INNOVATION

E Basic Guided * Applied : Technological : Process/product :
' Research ' Research +  Development/ Marketing/organization :
ACTIVITY ' + Management |
' Research for diversification ' ' '
- Strateglc research ] : ;
EYSTEM
AGENTS

- J ] . innovation extenslon
; ] ! agents

: R&ED Business Units

! : Companies

Promotors
Soclety

The Basque Science System



International Network of Cooperating Institutions

Centro de Modelamiento Matematico, Chile

Tata Institute, Bangalore, India

Kyushu University, Fukuoka, Japan

Laboratrio Nacional de Computao Cientfica, Petropolis, Brazil

LEM2I, Mediterranean Network, CNRS, Nice

Chinese Academy of Sciences, Beijing



e Fujitsu, UK

e Université Laval, Quebec

e University of Maryland, US



And also with developing countries...

Every morning in Africa, a gazelle wakes up. It knows that it
must run faster than the fastest lion, or it may be Killed.
Every morning in Africa, a lion wakes up. It knows that it
must run faster than the slowest gazelle or it will starve to
death.

It doesn’'t matter whether you are a lion or a gazelle. When
the sun rises, you had better be running.

[African Proverb]



CIMPA

CIMPA, Centre International de Mathématiques Pures et
Appliquées, Nice, France.



7.- Matematikari ekiten: diseinua aeronautikan

7.- Matematicas en accion: Diseno aeronautico



Disefio Optimo en Aerondautica.

e Objetivo: Modificar la forma de la aeronave para que mejore su
rendimiento, seguridad, ligereza, habitabilidad,...

e Punto de vista: El del tunel de viento: La aeronave esta fija
mientras el aire fluye entorno a ella.

e \Variaciones: Al modificar la forma de |la aeronave cambia el
modo en que el aire fluye en su entorno, y entonces cambia la
presion y rozamiento que este ejerce sobre ella, modificando asi
sus propiedades arodinamicas.



Herramientas:
e Mecanica de fluidos computacional: Permite simular en el or-

denador como fluye el aire en torno a una forma de la cavidad
dada.

e Optimizacion: Permite construir un algoritmo iterativo que, a
partir de una forma dada, la vaya mejorando paulatinamente...



Mach number: 0.31 040 041 0.43 0.4 046 047 049 0.50 0.51 051 0.53 0.54 0.54 0.56 057 0.59 0.60




El método consiste por tanto en:

Minimizar
J(QF) = min J(Q

donde C,; = es la clase formas admisibles €2, vy J = es el funcional
coste (reduccion de la resistencia, aumento de la sustentacion, con-
sumo de combustible,..)

J depende de 2 a través de u(£2), solucion de un modelo de fluidos
en torno a la cavidad (ecuaciones de Navier-Stokes)



Pero minimizar un funcional tan complejo como este no tiene por qué
ser facil.

Métodos deterministas versus estocasticos.



Deterministas: Meétodos gradiente.

U1 = u — pVJ (ug).
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Métodos Monte-Carlo.

Estocasticos




Optimizazioaren beste aplikazio batzuk: zarataren murrizpena.

Otras aplicaciones de la optimizacion: La reduccion del ruido.
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8.- BCAM: Eredu eraginkor eta berritzailea

3.- BCAM: Modelo de emprendizaje innovador



We understand Applied Mathematics both as a way of getting
into the depth of mathematics and also of interacting with all
other scientists and R&D agents.

At the heart of the Basque Country, Bilbao is the right place
for attaining these two objectives and BCAM will facilitate
them with the right atmosphere, infrastructure and vision.

Enrique Zuazua (Scientific Director)



(matematika mugaz besta\de)



Ruper Ordorika: 37 Galdera Mugaz Bestalde Dudan Kontaktu Bakar-
rari, (Bernardo Atxaga)

Esaidan, zoriontsuak al zarete mugaz bestaldeko biztanleak?

Mugaz bestaldean, hostoek ematen al diete babesa fruituei? Ba al
dago marrubirik? Arrain abisalek ba al dute aurresentipenik eguzkiaz?

Asko al dira, asko al zarete mugaz bestaldeko erresuma hartan? Egunero
kaletik ikusten dudan jende hau, han bizi al da?



37 Preguntas a mi unico contacto al otro lado de |la frontera

Dime, jes feliz la gente alla al otro lado de |la frontera?

Al otro lado de la frontera jProtege la hoja al fruto? jHay fresas?
;. Tienen |los peces abisales presentimientos acerca del sol?

;. Son muchos, sois muchos los habitantes del otro lado de |a frontera?
Esta gente que veo todos |los dia por la calle, jvive alla?
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Maurits Cornelis Escher (Paises Bajos, 1898 - 1972)
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basque center for applied mathematics

ROLES DEFINITION
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Ferruelo & Velasco
nd 5 personas importan



Governance

Operations

BCAM ORGANIZATION CHART

Scientific Committee

General Assembly

Steering Committee

Scientific Director

General Manager

Staffarea

Project Manager
Program Manager
People Care Manager
Outreach Manager

ISAT Manager

Research line

Group Leader

Researcher

Post Doctoral Fellow

PhD Student

Internships

5. Director
Assistant



Nanuak erraldoien sorbaldetan



BCAM Scientific Committee

Juan José MANFREDI — U. Pittsburgh (USA) [President]

Sir John BALL — U. Oxford (UK)

Sem BORST - Bell Labs (USA) / Technische U. Eindhoven
(Netherlands)

Jean-Michel CORON — U. Pierre et Marie Curie & Institut Uni-
versitaire de France (France)

Leszek F. DEMKOWICZ — U. Texas at Austin (USA)
Pierre-Louis LIONS — College de France (France)



BCAM Scientific Committee









ARTECHE

Project: Ampacity Calculation Algo-
rithm

Goal: To develop a computational
and visualization platform for parame-
ter identification in electrical networks
Interest for industry:

Interest for BCAM: Electrical net-
works, modelization, differential equa-
tions, visualization, simulations, pa-
rameter identification

Temperatira




BALTOGAR

e Project: Computational fluids me-
chanics and applications to turboma-
chinery

e Goal: To launch a research line in CFD

e Interest for industry: To develop a sim-
ulation code of turbo-machinery

e Interest for BCAM: CFD, Simulation,
Computational Mathematics, PDE




INGETEAM

e Project: Energy minimization in Rail-

way System

e Goal: Characterize optimal speed pro-
file to minimize energy

e Interest for industry: Energy repre-
sents a large percentage of the running

costs in railway systems
e Interest for BCAM: Real-life applica-
tion that poses a scientific challenge



FORTUNA KE

e Project: Optimal management of a
half-marathon T

e Goal: Develop mathematical models N
to optimize the flow of runners |

e Interest for industry: Obtain simple o
guidelines to organize the starting line

e Interest for BCAM: Develop mathe-
matical models and validate them in
a real-life problem




Patent Nro: 10380060.3

e Title: Method for selecting a trans- I) 5= | s o
mission channel within a time division
multiple access (TDMA) communica- SN
tion system T ﬂ -

e Description: The invention refers to | s o
a method for selecting a transmission
channel within a Time Division Mul-
tiple Access (TDMA) communications
system, when several channels (each
characterized by a variable and mea-
surable quality of transmission param-
eter) are demanding to be active for a
specific time slot

e Authors: Ayesta, U., Jacko, P.
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z | T l§it




Patent Nro: 10380163.5

e [itle: Method for efficient scheduling
in a resource-sharing system D)) R
e Description: The invention refers to a
method in order to schedule the ac-
cess to a processor resource on com-
puter systems and data-processing sys-

P —

)| 70 01000 24 gz
- ————— )
i

10380163.5 7 EP10380163

RE® | |

tems. The invention can be applied in

any resource-sharing system, whereby

a resource-sharing is understood to T R
be any system in which a resource e

IS shared among multiple concurrent
jobs. Examples of such systems are | | EEEEEE—— G
personal computers, server-farms, op-

erating systems, etc.
e Authors: Ayesta, U., Verloop, M.



Dynamical modelling of
morphology development in
multiphase latex particles

Executive summary

In this project a dynamic model was designed to
predict the development of the morphology of
multiphase waterborne systems, such as polymer-
polymer and polymer-polymer-inorganic hybrids.

# =

Thibaut'Lery - Mario Primicerio

Maria J. - Magnus Fontes

Yvon Maday - Volker Mehrmann
Gongalo Quadros - WilSehildérs
Andreas Schuppert.. HeatherTewkesbuny

r= 2

Success Stories ;"
in Industrial et
Mathematics ts in

ymer
The

. and
@ e iristic



ERC: European Research Council | ERC: European Research Council
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John Allen Paulos

EL HOMBRE
ANUMERICO

El analfabetismo matemético y sus consecuencas

«Inteligente andlisss de L2« locuras mue engendea [2 Rl
de comprensidm delaciencia v de las matemiticas »
I=xnc Asimov
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‘ Cana Universidad Euskal Herriko

basque center for applied mathematics del Pais Vasco  Unibertsitatea

Basque Colloquium in Mathematics

and its Applications

11:30 Jean-Baptiste HIRIART-URRUTY, University Paul Sabatier, Toulouse, France

THE €-STRATEGY IN VARIATIONAL ANALYSIS

In this work we discuss variational (or optimization) problems which do not have
solutions necessarily, but which do have approximate solutions (or solutions
within € > 0). The question we address is: what to do with such e-solutions? We
shall see how to recover all the minimizers of the relaxed version of an abstract
variational problem in terms of e-minimizers of the original variational problem
(specially when the later has no solution).

Applications to two classes of approximation problems in a Hilbert space setting
will be shown.

12:30 Bjorn BIRNIR, University of California, Santa Barbara, CA, USA

EXISTENCE, UNIQUENESS AND STATISTICAL THEORY OF THE
STOCHASTIC NAVIER-STOKES EQUATION IN THREE DIMENSIONS

We will discuss the existence of unique rough solution of the Navier-Stokes
equation in three dimensions. These solutions are the result of noise that the
equation produces at high Reynolds numbers. They also give a unique invariant
measure that permits the development of Kolmogorov's statistical theory of
turbulence.

13:45 Lunch and informal discussion

October 9, 2009

Room 0.24, Faculty of Science and Technology, UPV/EHU (LEIOA campus)

Organizers and contacts:

BCAM-Basque Center for Applied Mathematics
Bizkaia Technology Park, Building 500 Derio - Basque Country- Spain http://www.bcamath.org
(roldan@bcamath.org)

Mathematical Analysis and Applications, Mathematics Section, Faculty of Science and Technology

UPV/EHU (LEIOA campus) Box 644 Bilbao 48080. http://www.ehu.es/amaplicado

(miguel.escobedo@ehu.es)
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Mathematical challenges in
sustainable electric network
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Maths for automotive Industry
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Dos idiomas. ;Un abismo?



Y

Lotka=-Volterra-Goodwin Predator-Frey Hodel

2
1 L

iﬁ 1 2 3 4
AT Egwald Honlinear Dynamics

LLas ecuaciones de Lotka-Volterra, o de predador-presa propuestas de
forma independiente por Alfred J. Lotka en 1925 y Vito Volterra en
1926.
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Top 10 Webometrics Ranking of World Universities July 2009
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Basque Research
Sitio web de la 14+ D+ vasca

suscar: [ ©

Noticias
Naoticias breves
Agenda
Entrevistas

€ Directorio I+D+i
Enlaces interesantes
Libro de contactos

Ayuda

Concurso de Tesis

Red internacional

2009/ 8
El reto de la bioestadistic...

2009/11/3

La sinuplastia con baldn re...

En una tesis de la UPV/EHU ...

Estadisticas de BR

f2
el bajo rendimiento...

Mombre de usuario: Clave:

En el Directorio I+D+I, encontraras informacidn de empresas, universidades y
centros tecnoldgicos vascos con actividad investigadora.

Empresa
[134]

AAC Centro de Aclstica
Aplicada, S.L.

Abantall
Arrasate - Mondragon
wiiw.aban

ACEROS INOXIDABLES
OLARRA, 5. A.

Lolu

WL olarra.com

ADIMEDIA, comunicacién
interactiva

Irun
www.adimedia.net

ADUR
Bilbao

WWW.3EN0nas

AH ASOCIADOS
ARQUITECTOS
Pamplona

ALFADEI

Universidad

Acustica (UPNA)
Irufia
unavarra.es

Agrobiotecnologia (UPNA)
Irufiea
unavarra.es

Agrobiotecnologia vegetal
(UPNA)

Irufiea

unavarra.es

Analisis de los factores
naturales y culturales
asociados a la produccién
vegetal (UPNA)

Irufia

unavarra.es

Calidad alimentaria y
analisis sensorial (UPNA)
Irufiea

unavarra.es

Centro Electrénica y
Telecomunicaciones
{UPNA)

Irufia

unavarma.es

Centro de
investigacién/tecnologica
[87]

IDEKO
Elgolbar

ACEDE Agrupacién de
Cluster de
Electrodomésticos de
Euskadi

Gastelz
v cede.es

Agencia Navarra de
Innovacion
Pamplona-lrufiea

L p ONCA0GI0.Com

AIN
Cordovilla

Ametzagaifia Taldea
Lasarte-Orla
[ etza.com

AMNAIN-Agencia Mavarra
de Innovacion

Pamplona

b N3N com
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Human Brain Global Network




1.- Multilinguismo real.

2.- Sistema integral de educacion.

3.- Ambicion, vision y accion internacional y a largo plazo.

4 .- Concentrar apuestas.

5.- Ser abiertos y agiles.

6.- M3as coordinacion en la red vasca de I4+D+i.

7 .- Autocritica y autoevaluacion.



O.- Etorkizunera begira

O.- Perspectivas



Control in an information rich World, SIAM, R. Murray Ed., 2003.

Eta beste asko....



Robotika.




Realtime control
Discrete models

Homogenization
Effective models

PDE-modeling:
St. Venant's
system

Coarse graining
Graph contraction

et Subnet involving

T Pumpes and valves

Single pipes
and junctions

Eskala anitzak = Matematika anitzak



Las matematicas se veran influenciadas por la creciente tendencia a la
complejidad y a la multidisciplinaridad. Aumentara asi la importancia
deareas de las matematicas como:

e La matematica discreta y los grafos;
e La mineria de datos;

y Ootros campos de investigacion como las neurociencias y
las ciencias sociales.



Matematico = Maquina de transformar café en Teoremas

The Erdés Number Project

This is the website for the Erdés Number Project, which studies
research collaboration among mathematicians.

The site is maintained by Jerry Grossman af Oakland University. Patrick lon,
a retired edifor at Mathematical Reviews, and Rodrigo De Castro at the
Universidad Nacional de Colombia, Bogota provided assistance in the past.
Please address all comments, additions, and corrections to Jerry at
grossman@oakland.edu.

"1 Erdds numbers have been a part of the folklore of mathematicians
throughout the world for many years. For an introduction to our project, a
description of what Erdds numbers are, what they can be used for, who
cares, and so on, choose the "What's It All About?” link below. To find out
who Paul Erdos is, look at this biography at the MacTutor History of
Mathematics Archive, or choose the “Information about Paul Erdés” link
below. Some useful information can also be found in this Wikipedia
article, which may or may not be totally accurate.

Paul Erdods (1913—1996)
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El genio es un uno por ciento de inspiracion, y
un noventa y nueve por ciento de transpiracion.

Thomas Alva Edison (1847—1931)



Not everything that can be counted counts, and
not everything that counts can be counted.

Albert Einstein (1879—-1955)



On the way to Bilbao

(bcam)

pasque center for applied mathematics
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BCAM: Bilbo eta Euskal Herria zientziaren mundura abiatzeko
bide berria



International Call for Researchers 2011
Deadline: 11-11-2011

enter for applied mathemati

|

| .‘-.?.'.’f" L Ak R TR y

A
an

[ Kt |
1" sund

N A e - : ek T e, ..\‘_..‘:-‘V\.'\j\
We are:ft We look for... , \lle‘o‘ff R

. Positions for
A world class excellence Exceptional researchers on

research center in Applied Applied Mathematics with a = Senior researchers
Mathematics located in solid track and outstanding = Postdoctoral fellows
Bilbao qualified students = PhD students
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Ezagutzen duguna ur tanta da. Ezagutzen ez
duguna, ordea, ozeanoa....

Lo que sabemos es una gota de agua; lo que
ignoramos es el océano....

Isaac Newton



