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El listado de miembros del Instituto de Matemdtica Interdisciplinar, tal como fue aprobado por el

1. PERSONAL ADSCRITO

Consejo del IMI en su reunién del 10 de mayo de 2013, se incluye a continuacién.

Personal docente

Apellidos Nombre Institucion Centro Departamento Ttpo s
miembro

Aguirre Dabdn Eduardo UCM Facultad CC. Geometria y DVP (*)
Matemdaticas Topologia

Alonso Garcia M Emilia  |UCM Facultad Algebra DVP
Informética

Alonso Morén Manvuel UCM Facultad CC. Geometria y DVP
Matematicas Topologia

Alvarez Contreras Sixto J. UCM Facultad CC. Matemdatica Aplicada |DVP
Quimicas

Ancochea Bermidez |José M° UcCM Facultad CC. Geometria y DVP
Matemdticas Topologia

Andradas Heranz Carlos UCM Facultad CC. Algebrq DVP
Matematicas

Arregui Garcia- Marta UCM Vicerrectorado  |[IMI PAS

Miguel Relaciones
Internacionales

Arrondo Esteban Enrique UCM Facultad CC. Algebra DVP
Matematicas

Campoamor Rutwig UCM Facultad CC. Geometria y DVP

Stursberg Matemdticas Topologia

Cobos Diaz Fernando [UCM Facultad CC. Andlisis Matematico |[DVP
Matematicas

Diaz Diaz Gregorio |UCM Facultad CC. Matematica Aplicada DVP
Quimicas

Diaz Diaz J. lldefonso |UCM Facultad CC. Matemdtica Aplicada |DVP
Matematicas

Diaz Sdnchez Raquel UCM Facultad CC. Geometria y DVP
Matemdaticas Topologia

Diaz-Cano Ocafia  |Antonio UCM Facultad CC. Algebra DVP
Matematicas

Escribano Martinez  |JesUs UCM Facultad de Sistemas Informdticos |DVP
Informatica y Computacién

Ferndndez Gonzdlez [Carlos UNED Facultad de Fisica de Materiales |Resto PDI
Ciencias

Ferrera Cuesta Juan UCM Facultad CC. Andlisis Matematico |[DVP
Matematicas

Frutos Escrig David de [UCM Facultad CC. Sistemas Informdticos |DVP
Matemdaticas y Computacién

Gallego Lupiafez Francisco [UCM Facultad CC. Geometria y DVP

Matematicas

Topologia




Tipo de

Apellidos Nombre Institucion Centro Departamento .
miembro
Gallego Rodrigo F. Javier |UCM Facultad CC. Algebra DVP
Matemdticas
Garmendia Luis UCM Facultad de Ingenieria del DVP
Salvador Informatica Software e
Inteligencia Artificial
Garrido Carballo Maria UCM Facultad CC. Geometria y DVP
Isabel Matemdaticas Topologia
Giraldo Sudrez Luis UCM Facultad CC. Geometria y DVP
Matemdticas Topologia
Goémez Chacén Inés Maria |[UCM Facultad CC. Algebra DVP
Matematicas
Goémez Villegas Miguel UCM Facultad CC. Estadistica e Investi- |DVP
Angel Matemdticas gacién Operativa |
Goémez-Ullate David UCM Facultad de CC. |Departamento de DVP
Oteiza Fisicas Fisica Tedrica ll
Gonzdlez Guillén Carlos UPM ETSI Industriales |Matemdtica Aplica- |Resto PDI
da a la Ing® Industr.
Herndndez Corbato |Luis UCM Facultad CC. Geometria y Becario
Matemdticas Topologia Predoctoral
Herndndez Francisco L. [UCM Facultad CC. Andlisis Matemdtico |DVP
Rodriguez Matemdticas
Herrdiz Sarachaga |Miguel UCM Facultad CC. Fisica de la Tierra, DVP
Fisicas Astronomia y
Astrofisica |
Infante del Rio Juan UCM Facultad CC. Matemdatica Aplicada |DVP
Antonio Matemdaticas
Ivorra Benjamin  [UCM Facultad CC. Matematica Aplicada [Resto PDI
Matemdaticas
Jaramillo Aguado Jesus A. UCM Facultad CC. Andlisis Matemadtico |DVP
Matemdticas
Jiménez Sevilla M Mar UCM Facultad CC. Andlisis Matematico |DVP
Matemdaticas
Lafuente Lépez Javier UCM Facultad de CC. |Geometria y DVP
Matemdaticas Topologia
Lépez Gémez Julidn UCM Facultad CC. Matemdtica Aplicada |DVP
Quimicas
Lépez Lopez M® Victoria [UCM Facultad de Arquitectura de DVP
Informatica Computadores y
Automatica
Makarov Valeri UCM Facultad CC. Matemdatica Aplicada |DVP
Matemdaticas
Marti Oliet Narciso UCM Facultad de Sistemas Informaticos |DVP
Informatica y Programacién
Martin Peinador Elena UCM Facultad CC. Geometria y DVP
Matemdticas Topologia
Méndejar Ruiz Diego UCM Facultad CC. Geometria y Becario
Matemdticas Topologia Predoctoral
Mufioz Ferndndez Gustavo UCM Facultad CC. Andlisis Matematico |DVP
Adolfo Matemdticas
Muiioz Lépez Susana UCM Facultad Estadistica e Investi- |DVP
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Tipo de

Apellidos Nombre Institucion Centro Departamento .
miembro
Informatica gacién Operativa |
Negreanu Mihaela UCM Facultad CC. Matematica Aplicada DVP
Matematicas
Oleaga Apadula Gerardo |UCM Facultad CC. Matematica Aplicada DVP
Matemdticas
Ortuiio Sdnchez M® Teresa |[UCM Facultad CC. Estadistica e Investi- |DVP
Matemdticas gacién Operativa |
Pérez Garcia David UCM Facultad CC. Andlisis Matematico |DVP
Matematicas
Pérez Garrandés Carlos UCM Facultad CC. Geometria y Becario
Matemdticas Topologia Predoctoral
Ramirez Nicolds Maria UCM Facultad CC. Fisica de la Tierra, Becario
Fisicas Astronomia y Predoctoral
Astrofisica |
Ramos del Olmo Angel M. |UCM Facultad CC. Matemdtica Aplicada DVP
Matematicas
Rey Cabezas José M° UCM Facultad CC. Matematica Aplicada DVP
Quimicas
Roanes Lozano Eugenio UcCM Facultad CC. Algebra DVP
Educacién
Rodriguez Caderot |Maria de |UCM Facultad CC. Seccién Dptal. Astro- |DVP
Gracia Matemdticas nomia y Geodesia
Rodriguez Gonzdlez |Juan UCM Facultad CC. Estadistica e Investi- |Resto PDI
Tinguaro Matemdticas gacién Operativa |
Rodriguez Sanjurjo |José UCM Facultad CC. Geometria y DVP
Manuel Matemdticas Topologia
Romero Pérez Maria Pilar UCM Facultad CC. Seccién Dptal. Astro- |DVP
Matemdticas nomia y Geodesia
Ruiz Sancho Jesus M. UCM Facultad CC. Geometria y DVP
Matemdaticas Topologia
Sdnchez de los Victor M.  |UCM Facultad CC. Andlisis Matemdtico |DVP
Reyes Matemdticas
Sdnchez Gonzdlez  |Victor UCM Facultad CC. Geometria y Becario
Matemdticas Topologia Predoctoral
Sénchez Gonzdlez  |Luis Université de  |Faculté de Laboratoire de Resto PDI
Francisco  |Franche-Comte |Sciences et Mathématiques de
Techniques Besangon
Sdnchez-Cano Beatriz UCM Facultad CC. Matematica Aplicada Becaria
Moreno de Redrojo Matemdaticas Predoctoral
Seoane Sepulveda |Juan Universidad Facultad CC. Departamento de Ayudante
Benigno Complutense  |Matemdaticas Andlisis Matemdtico |doctor
de Madrid
Sudrez Granero Antonio UCM Facultad CC. Andlisis Matematico |DVP
Matemdticas
Tejada Cazorla Juan A, UCM Facultad CC. Estadistica e Investi- |DVP
Matemdaticas gacién Operativa |
Tirado Dominguez  |Gregorio [UCM Facultad CC. Estadistica e Investi- |Resto PDI
Matemdaticas gacién Operativa |
Usero Mainer David UCM Facultad CC. Matemdatica Aplicada [Resto PDI
Quimicas




Tipo de

Apellidos Nombre Institucion Centro Departamento .
miembro
Valdés Morales Antonio UCM Facultad CC. Geometria y DVP
Matemdticas Topologia
Valero Rodriguez Francisco |UCM Facultad CC. Fisica de la Tierra, DVP
Fisicas Astronomia y
Astrofisica Il
Vdazquez Martinez  |Luis UCM Facultad Matematica Aplicada DVP
Informdtica
Vegas Montaner José UcCM Facultad CC. Matemdtica Aplicada [Resto PDI
Manuel Matemdticas
Velasco Cebridn Maria Pilar [Universidad de |Centro Universi- Resto PDI
Zaragoza tario Defensa
Villanueva Diez Ignacio UCM Facultad CC. Andlisis Matemdtico |DVP
Matemdaticas
Vitoriano Villanueva [Begona UCM Facultad CC. Andlisis Matemadtico |DVP
Matemdticas
Ydiiez Gestoso Javier UCM Facultad CC. Andlisis Matematico |DVP

Matematicas

(*) DVP significa Doctor con Vinculacién Permanente

Personal investigador contratado

El Instituto no cuenta con personal de esta categoria.

Personal de administracion y servicios

En la actualidad el IMI cuenta con la colaboracién de dos personas en tareas de gestidn:

Marta Arregui, en calidad de Manager, con una dedicacién del 20% de su jornada laboral,
quien a su vez es Project Manager del programa NILS Science and Sustainability, en
dependencia del Vicerrector de Relaciones Internacionales e Interinstitucionales.

Hasta el 20 de diciembre de 2013 el IMI cuenta con Isabel Sdnchez, en calidad de apoyo
administrativo, contratada con cargo al proyecto FIRST — Fronts and Interfaces, proyecto
europeo coordinado por el Prof. Diaz, director del IMI, quien cede parte de su jornada laboral
a las tareas del Instituto.




2.- ACTIVIDAD INVESTIGADORA

El nicleo de las actividades del IMI se estructura en torno a una serie de Programas de
Investigacién caracterizados por atender a lineas de investigacion a las que la matemdtica
puede ofrecer aportaciones relevantes, bien por su cardcter interdisciplinar emergente o bien
por su claro significado intertemdtico, estableciendo puentes entre las distintas especialidades
de la matemdtica y que, en la Universidad Complutense de Madrid, se atribuyen a distintos
Departamentos con sede central en la Facultad de Ciencias Matemdaticas.

Durante el afio 2012 y la primera parte del 2013 estuvieron vigentes los programas de
investigacién que habian sido elegidos, en principio, para el periodo 2010-2011 y que
posteriormente fueron prorrogados. Dichos programas son:

1. EQUS. Entanglement in Quantum Systems

2. MATLIS. Mathematics in Life and Social Sciences

3. MATPUR. Matemdtica Pura Intertemdtica

4. MODySIM. Modelization and Simulation of Some Problems of Physics and Engineering
5. TID. Decision and Information Technologies

En noviembre de 2012 se realizé una nueva convocatoria de programas de investigacién para
el periodo 2013-2014. Los nuevos programas fueron aprobados por el Consejo del IMI en
mayo de 2013 y son los siguientes:

1.  “Modeling, Analysis, Control and Simulation in Science and Engineering”, directores:
J. lidefonso Diaz Diaz, Angel M. Ramos del Olmo.

2. "“QPHASE: Classifying quantum phases of nature via PEPS”, director: David Pérez
Garcia.

3. “Sound Technologies for Reliable, Open, New Generation Software”, director:
Narciso Marti Oliet.

4. “DEC-HUMLOG: Decision Aid Models and Humanitarian Logistics”, directora:
Begoiia Vitoriano Villanueva.

5. “Studies of Mars”, director: Luis Vadzquez Martinez.

6. “Non-linear and Geometric Functional Analysis”, director: Jesios A. Jaramillo
Aguado.

7. “Game Theory and Applications”, director: Juan A. Tejada Cazorla.

8. ‘“lonospheric studies”, directores: Gracia Rodriguez Caderot, Miguel Herraiz
Sarachaga.

9. “INVEDUMAT: Research in Mathematical Education at University Level”, directora:
Inés M® Gémez Chacén.

10. “Bayesian methods”, director: Miguel Angel Gémez Villegas.

11. “Non-specific interdisciplinary activities!”, directores: J. lldefonso Diaz Diaz.

A continuacién se describen brevemente estos programas.

1. Modeling, Analysis, Control and Simulation in Science and Engineering

Most of the models the group is dealing with are given by nonlinear partial differential
equations PDEs (purely deterministic or, sometimes, involving some stochastic terms).

A first set of aims of this Program deals with mathematical intrinsic techniques like the
modelisation of complex systems through many different techniques: nonlinear analysis,
homogenization of nonlinear PDEs, averaged process in nonlinear PDEs, decomposition methods
for Numerical Analysis, stochastic equations, integro-differential equations, fractional equations,
etc. These techniques are very powerful and generic tools that may find unexpected future
applications.



Among the second block of aims consists of the application of the previous techniques to some of
the above mentioned Prioritary Research Lines in the Regional, National and International calls
such as, for example, Modelisation and Simulation of the Earth Climate System, Modelisation and
Simulation of Elementary Particles and High Energy Physics. Applications to many other fields as,
for instance, Chemical Engineering, Genetics or Economics are also regarded as future goals.

The last block of searches is the application of our techniques to problems Modelling and
Simulation for Food Technologies, Medical Images and their processing.

Thus, the wide range of application goes from advance topics of the basic science (like
Elementary Particles or Earth Sciences) to new technological fields with high sociological
consequences (like Nuclear Fusion, Food Technologies, Animal Health or Medical Images).

2. QPHASE: Classifying quantum phases of nature via PEPS

When talking about different phases in physics, the first thing which comes to mind is the division
in solid, liquid and gas, where temperature is the varying parameter which connects them through
phase transition points. At zero (or close to zero) temperature, where quantum mechanics is the
physical law which governs the system, there are also different phases interconnected via phase
transitions. Now what usually varies is some parameter or parameters in the model under study.
The exotic and unexpected properties of some of these quantum phases, like superconductivity,
superfluidity, fractional statistics, topological dependency, etc. have attracted the attention of
condensed matter physicists for many years.

Many numerical methods to simulate quantum systems have been proposed and developed
during the last half-century. One of the most successful ones, though only for 1D systems, has
been the Density Matrix Renormalization Group (DMRG) algorithm. Despite being used with
extreme success for many years, the theoretical proof of the extreme accuracy of DMRG had to
wait until the very recent work by Hastings. He proves that the variational family over which
DMRG optimizes the energy, and which is known as Matrix Product States (MPS) approximates
efficiently all ground states of local gapped 1D Hamiltonians. These results, together with many
improvements on the DMRG behaviour came as a consequence of the understanding of DMRG in
the language of quantum information, that is, analyzing the entanglement properties of the
system.

The major consequence of the introduction of quantum information ideas in condensed matter
physics has been the appearance of variational families in 2D (and higher spatial dimensions)
which seem to approximate well the ground state of all local quantum Hamiltonians and hence
encode the physics of all quantum spin systems. All these families (MPS, PEPS, MERA, etc) form
the set of Tensor Network States (TNS). Though TNS were originally introduced to design better
numerical algorithms to solve local quantum Hamiltonians, the explicit role played by
entanglement in their definition has converted them into a powerful tool for analyzing the role of
entanglement, and in general the physics, in 2D quantum many body systems.

3. Sound Technologies for Reliable, Open, New Generation Software

Modeling, analysis and verification of distributed networks: The use of highly distributed
information, for example, in social networks, is demanding mechanisms to ensure the consistency
and validity of data. Verification of the properties of the protocols is complex and therefore
prototypes are needed to collect the formal protocol behavior. This group uses Maude for the
modeling and proceeds to study the properties of the model.

Verification of workflow systems using Petri nets: We will study the decidability properties of
various extensions of the basic Petri nets including names. The results obtained are applied to the
study of the correction workflow networks with limited resources. In particular, we consider also
quantitative aspects of these systems to assess the profitability that can be achieved by
increasing our investment introducing new units of certain resources. We will also study the
orchestration mechanisms, which are rules to coordinate in an efficient and secure way various



tasks that take place in an independent manner within a system to take full advantage of the
resources available, which obviously establish a limitation on system performance.

Coalgebraics semantics of process algebras: This technique is very useful in establishing systems
and verifying properties of state (potentially) infinite. We are working on the study of different
notions of simulation that may be of practical interest, studying the connections between them
and the various categorical logic associated with them. The study of the semantics of processes is
a highly technical subject, but offers the possibility of advancing in it if we can attract
mathematicians of traditional court, which would find here a potential field of application.

Using Coq formalization of the semantics of parallel functional languages: We are studying
parallel functional languages, in which intermingle the functional paradigm and parallelism
feature. We have to describe with absolute precision the meanings of the various components
that make one of those languages. These semantic descriptions are complex and it is interesting
to have models performed by means of an automatic demonstrator, such as Coq. This establishes
a new bridge between conventional mathematics and computer science, so this work will have a
high component of interdisciplinarity.

Approximate testing: The correctness of a system with respect to a specification is dichotomous:
either it is correct or incorrect. However, in practice the conditions set forth in the quality control
tests are not so demanding in relation to the totality of desired properties of the system and
certain deviations from desired ideal behavior are allowed. The development of this approach
requires reasonable notions of distance between processes, which will be linked to the
corresponding notions of semantics to establish the degree of strict correction cited above. We
will need first to know all its properties, noting that they make them interesting on its application.
Such application under the paradigm of testing force us back to start by defining in what sense a
process passes a test with a given accuracy. To implement the testing framework developed
approximate need ways of doing step test, supplemented by relevant theoretical studies that tell
us how far we can get in the field to decide about properties of this framework.

4. DEC-HUMLOG: Decision Aid Models and Humanitarian Logistics

The group’s work is mainly devoted to the development of decision support systems able to face
several problems in humanitarian logistics and disaster management as the assessment of
disaster consequences (and therefore the resulting needs of the affected population), the last
mile distribution of the humanitarian aid and recovery decisions.

The general logistics involves the integration of information, transportation, inventory,
warehousing, material handling, packaging and security issues related to the implementation of
humanitarian programs. The techniques to be used include mathematical programming, fuzzy
logic and multicriteria decision making.

The Group on “Mathematical Models in Humanitarian Logistics” (UCM HUMLOG) is working on
several problems, developing decision support systems to deal with them. These problems and
software are the following:

. SEDD: Early forecasting of the consequences of a disaster.
. HADS: last mile distribution of humanitarian aid with several performance criteria.
. RecHADS: recovery of infrastructures after a disaster taking into account the distribution

of humanitarian aid.

5. Studies of Mars

The program is centered around a big scientific challenge: the exploration of Mars. It is intended
to use mathematical tools such as Modeling, Simulation, Data Analysis, Retrieval Algorithms and
Differential Equations in order to address technological issues such as the calibration of the flight
instruments and the interpretation of data obtained from a space mission to Mars.

Aims of the program:



—

Scientific definition of tools for Mars missions.
Modelling of the Martian atmosphere.
Studies on radiation on Mars.

Magnetic and geodetic studies on Mars.

Data Mining. High performance computing and cloud.

A L i

Organization of scientific meetings on different aspects of Mars exploration. Outreach
activities.

6. Non-linear and Geometric Functional Analysis

This program is in the interaction between analysis and geometry, focusing on certain aspects
and geometric nonlinear functional analysis and classical analysis. The program is structured
around the following three lines: 1) Global analysis and geometric analysis; 2) Differentiability,
convexity and geometry of Banach spaces; 3) Multilinear Analysis, hiperciclicity and
linearizability.

Aims of the program:

1. Fine approximation and smooth extension of convex functions in Euclidean space and on
Riemannian manifolds. Smooth surgery of convex bodies in Euclidean space. Development of
different tools of non-regular analysis, such as the Clarke generalized jacobian or the second
order subdifferential in Riemannian and finslerians manifolds, with applications to parcial
differential equations of second order. Global inversion theorems in Riemannian and finslerians
manifolds and their relationship with non-regular analysis. Differentiability and Poincaré
inequalities in metric measure spaces. Bornologies and real compactifications in metric spaces.

2. Differentiable surjections between Banach spaces. Approximation of continuous functions on
Banach spaces by real-analytic functions without critical points. Approximation of differentiable
functions in Banach spaces, for the fine topology. Extension of differentiable functions between
Banach spaces. Fine and uniform approximation of convex functions and smooth surgery of
convex bodies in Banach spaces. Convex geometry in Banach spaces and study of diametrically
maximal sets. Factorization of holomorphic or differentiable functions between Banach spaces.
Reproductive kernels of Banach spaces and learning machines.

3. Polynomial inequalities, estimation of polarization linear constants in Banach spaces, and
constants of type Bohnenblust-Hille. Linearity, spaciability and hiperciclicity. Control of quantum
states and Wigner transform.

7. Game Theory and Applications

1. Modeling and analyzing of socio-economic problems from the perspective of Game Theory. A
list of problems is the following:

a. Auction of ordered goods and objects with bimodal valuation and risk analysis.

b. Social and economic networks and dissemination of information through a network:
centrality measures of individual and group, assignment rules for cooperative games
as generalized characteristic function, dynamic models and analysis of the influence
of individuals and groups on the behavior of the society.

c. The iterated prisoner's dilemma and graduated discount: recovery of cooperation.
d. Evolutionary games in social networks.

e. Analysis of criminal behavior: effect of the amount of the penalty on the behavior of
potential offenders, influence of social context on the criminal behavior of individuals.

f. Preparation of schedules for project implementation.
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g. Bilateral negotiation on exchange markets with symmetric information and
asymmetric, with and without restrictions on communication.

2. To develop a software for implementing each of the solutions of the previously raised real
problems. This software is partially based on experimental prototypes to estimate and/or
calculate in polynomial time some of the solutions previously established. The software will be
freely disseminated on the web and will be presented together with some examples to make it
easier to understand.

8. lonospheric studies

Space technology is a critical subject for the everyday life and security of European citizens. The
goal of the work of the UCM Group of lonospheric Studies and Global Navigation Satellite
Systems (GNSS), Ref. 910596, is to study some of the key questions involved in space weather
analysis from solar energetic phenomena to their effects on space technology by using a broad
and interdisciplinary collaboration. The main objective is to reduce the vulnerabilities of Global
Navigation Satellite Systems (GNSS), (space and ground segments) and spacecraft due to space
environment events.

The ionosphere is the main threat to the reliable and safe operation of GNSS and to other
electromagnetic signals operating below 10 GHz as HF and satellite communications, remote
sensing and Earth observation systems. This influence becomes much more critical in bad space
weather conditions. For this reason increasing the knowledge of both the structure and the
variability of the ionosphere is an important task in the development of the applications of
positioning and navigation.

In low magnetic latitudes the Appleton Anomaly induces irregularities in the post-sunset F-layer
like Plasma Bubbles, as it has been reported by the UCM group (Portillo et al.,, 2008;
Magdaleno et al. 2012). These plasma depletions degrade electromagnetic signal propagation
and can produce GNSS signal fast amplitude and phase variations, known as scintillation, loss of
tracking lock in the receiver, cycle slips, etc. These perturbations can produce as much as 100 m
of error in positioning under extreme conditions. Low latitude scintillation has seasonal variability
and mainly occurs at night time hours.

9. INVEDUMAT: Research in Mathematical Education at University Level

Research in teaching and learning of mathematics at university level is relatively new in the field
of mathematics education. Some studies have highlighted a number of external factors affecting
the university education such as, for example, the increasing number of students coming to
University, the growing gap between secondary and tertiary education, the rapid development
of technology and the evolution of scientific and social demand concerning mathematics.

In the transition from high school to college, we distinguish several epistemological approaches,
cognitive, and sociocultural perspectives teaching, which emphasize different origins of rupture:
modes of thought, knowledge organization and modes of mathematical reasoning expert
demonstration aspects of language and practices related to the mathematical community,
transposition and didactic contract.

This program will give priority to the transition from high school to university education and the
integration of technology in learning mathematics.

An aim of the program will be to answer the following question: How to encourage the
development of cognitive flexibility in students through teaching practices by integrating
technological uses?

10. Bayesian Methods
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The group of Bayesian Methods is devoted to the study of some aspects within the Bayesian
statistical inference, more specifically, to the fundamentals of Bayesian inference, Bayesian
networks and specific multivariate distributions, such as exponential potential distribution.

Bayesian methods have proved effective to fit a probability model to a set of data and
summarize the result by a probability distribution over the model parameters and unobserved
quantities, such as new observations to be predicted. The main practical advantages of the
Bayesian approach appear in hierarchical models, which allow to study problems with
complicated structures. An important aspect is the use of initial probability distributions that allow
the data speak: they are objective probability distributions.

Aims of the program:

1. The null hypothesis timely raises, from the Bayesian point of view, a specific problem. The
determination of the initial distribution of this hypothesis requires using a distribution of mixed
type, i.e. with discrete and continuous part. It is in this type of problem where the discrepancy
appears between the p-value and the final probability. One line of research is to delve into the
explanation of this phenomenon. Specifically, this group has introduced a way to construct the
mixed distribution that explains this phenomenon better.

2. A particularly helpful tool in decision making processes is Bayesian Networks that can be
roughly described as a set of techniques that help in ascertaining causality relations among large
set of experimental data. Particular fields where such tools are currently wanted are designing
and processing of microarray fields and selecting optimal therapy protocols among all drug
treatments available.

3. In the development of robust methods, from the Bayesian viewpoint, elliptical distributions
have been used, and especially the extension potential multivariate exponential distribution,
which has been introduced by this group. We have studied its expression in terms of mixtures of
normal distributions and its application focuses on dynamic linear models as well as methods of
classification and discrimination.

11. Non-specific interdisciplinary activities

Este programa se incluyé a peticién del Comité Cientifico del IMI con el objetivo de dar relieve a
actividades realizadas por destacados miembros del Instituto pero que, por diferentes razones,
no estaban incluidas dentro de las propuestas de programas. La coordinacién de este programa
la realiza el Director del IMI.
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2.1.- PROYECTOS REGIONALES, NACIONALES E

INTERNACIONALES

A continuacién se relacionan los proyectos con financiacién regional, nacional e internacional
cuyos responsables son miembros del Instituto de Matemdtica Interdisciplinar (o que incluyen un
numero significativo de miembros del IMI entre sus investigadores) en vigor durante el periodo
cubierto por el curso académico 2012 — 2013.

Entidad
Investigador Principal | Financiadora Referencia Titulo Comienzo Fin € Total
Arrondo Esteban, . .
Enrique (Fac. CC. MINECO N 12 Geometria algebraica y 1 01/01/2013 |31/12/2015 | 46.800,00
Matemdticas, UCM) 7 analitica y aplicaciones
Azagra Rueda, Daniel - . .
(Facultad de CC. MINECO MTM2012- Andlisis Funcional No Lineal | 41 /05 15013 | 31/01/2016 | 99.567,00
Matemdticas, UCM) 34341 y Geométrico
Cobos Diaz, Fernando L. .
(Facultad de CC. MICINN MTM2010- Interpolacidn, espacios de | 5y /0y /50171 |31/12/2013 72.479,00
Matematicas, UCM) 15814 funciones y aplicaciones
Diaz Diaz, Jesus s -
lidefonso (Fac. CC. | MICINN MTM2011- Modelizacion, Andlisisy | 43 /01 12012 |31/12/2014 | 71.000,00
Matematicas, UCM) 26119 Control de EDPs
Diaz Diaz, Jesus Comisién PITN-GA-2009- Fronts and Interfaces in (3'9:4'555(;02
lldefonso (Fac. CC. omisio Science and Technology 01/01/2010 |31/12/2013 corresponde
Matematicas, UCM) | EUroPed 238702 (FIRST) equipo UCM
! 502.469,00)
Fernando Galvan, MTM2011-
José F. (Fac. CC. MICINN 22435 Geometria real 01/01/2012 | 31/12/2014 95.227,00
Matematicas, UCM)
847.550,00
’ Comunidad QUIMAPRES. Quimica a alta (MOMAT:
GGI’CIG, Baonza, de Madrid y | S2009/PPQ- presién (Participan 6 grupos, 4 contrato 4
Valentin (Facultad de . de la UCM v ol del IMI es ol 01/01/2010 |31/12/2013 ~
CC. Quimicas, UCM) Fondo Social [ 1551 ela UCMy el de ese afios no
: ' Europeo MOMAT-Angel Ramos) doctor +
27.100 €)
. . . Foliaciones, campos de
(GFg:Jﬁ:dszc:?:Zc'.Lms MICINN MTM2011- vectores y dinémica 01/01/2012 |31/12/2014 28.193,00
Mateméticas, UCM) 26674-C02-02 | holomorfa en variedades !
fcas, complejas y algebraicas
Erj':;;:ieful;odnguez, MTM2012- Operadores, Reticulos y
(Facultad de CC. MINECO 31286 Esc::;cct;:ra de Espacios de 01/01/2013 |31/12/2015 68.445,00
Matematicas, UCM)
Estudio de las tor-mentas
Herrdiz Sarachaga geomagnéticas y evaluacién
Miguel (Facultad de | FUN99Cion fpg /12 /avu /190 | d8 su mpacto en el dmbito | 41 /45 /5013 30/01/2014 | 15.000,00
CC. Fisicas, UCM) Mapfre de las tecnologias e
: ! infraestructuras en Espafia
y Portugal
Julidn Lépez Gémez MTM2012 E . Elioti
(Fac. CC. Quimicas, | MINECO : cuaciones Zliphicas y 01/01/2013 |31/12/2015 38.000
UCM) 30669 Parabdlicas no lineales
Theoretical and
Makarov, Valeri Experimental MOdeling of
(Facultad de CC. MICINN FIS2010-20054 | neural networks involved in | 01/01/2011 | 31/12/2013 36.000,00
Matematicas, UCM) COgnitive Processes
(TEMOCOP)
. The Ministry Development of technologies
Makarov, Valeri of Education for cognitive interaction with the
(Facultad de CC. d Sci 14.837.21.1237 | external world and the brain- | 01/01/2012 [31/12/2013 60.000,00
Matematicas, UCM) an Cfence machine interfaces based on
of Russia neural assemblies

13




PROMETIDOS: Programa de
Marti Oliet, Narciso Comunidad Métodos Rigurosos de
(Facultad de de Madrid $2009/TIC-1465 | Desarrollo de Software de | 01/01/2010 | 31/12/2013 132.929,00
Informatica, UCM) la Comu-nidad de Madrid.
Subprograma UCM.
Marti Oliet, Narciso TIN2009-14599- DESAFIOS10: Desarrollo de
(Facultad de MICINN C03-01 software de alta calidad, 01/01/2010 | 30/06/2013 323.433,00
Informatica, UCM) fiable, distribuido y seguro
(Facultad de MINECO - . . 01/01/2013 | 31/12/2015 68.913
Informatica, UCM) 39391-C04-04 | generacién, abierto y fiable
(StrongSoft)
Martin Qelgado, / ].073‘(::180%?2
Miguel Angel Comunidad S2009/ESP- Entrelazamiento en Sistemas
(Facultad de CC. de Madrid 1594 Cudnticos 01/01/2010 |31/12/2013 grupo de
Fisicas, UCM) David Pérez:
! 70.000,00)
Montero de Juan, F. Ayuda a la decisién con
Javier (Facultad de informacién difusa y
CC. Matematicas, MICINN TIN2012-32482 criterios multiples. Aplicacin 01/01/2013 |31/12/2015 44.940,00
UCM) a gestion de desastres
ﬁ?/?;err(?:jiljt:?:lnélz‘ Construccion de Sistemas de
e MICINN TIN2009-07901 [ Ayuda a la Decisién con 01/10/2010 | 30/09/2013 147.400,00
CC. Matemdticas, . [N
Incertidumbre Linguistica
UCM)
Pérez Garcia, David . .
(Facultad de CC. MICINN MTM2011- Entrelazamiento en sistemas | oy /01 /5012 |31/12/2014 | 121.000,00
L. 26912 cudnticos
Matemdticas, UCM)
Pérez Garcia, David MINECO .
(Facultad de CC. (proyecto | 78T FIMEN Composing Quanturm 01/09/2011 |31/08/2014 | 120.000,00
Matemdticas, UCM) CHIST-ERA)
Pérez Garcia, David FIS2011-13905- NETWORKING TENSOR
(Facultad de CC. MINECO E NETWORKS: MANY-BODY 01/07/2011 | 30/06/2013 10.000,00
Matemdticas, UCM) SYSTEMS AND SIMULATIONS
Matemdticas para el
quos del Olmo, avance interdisciplinar en
Angel Manuel MTM2011- altas presiones, sanidad
(Facultad de CC. MICINN 22658 animal y otros temas de 01/01/2012131/12/2014 84.700,00
Matemdticas, UCM) interés cientifico y
tecnolégico
Partal Frencisc MiM2012. | Topologia geomérrica,
(Facultad de CC. MINECO 30719 I;Jgologclﬁ (Eie.dlmtensuirj ' 01/02/2013 | 31/01/2016 114.660,00
Matemdticas, UCM) ja y dindmica topoldgica
Tejada Cazorla, Juan MTM2011- Métodos y aplicaciones de
(Facultad de CC. MICINN 27892 la teoria de juegos en 01/01/2012 | 31/12/2014 51.788,00
Matematicas, UCM) socioeconomia
Desarrollo y evaluacién de
Valero Rodriguez, CGL2011- técnicas de prediccién por
Francisco (Facultad de [ MINECO 25327 conjuntos de eventos 01/01/2012 | 31/12/2014 164.850,00
CC. Fisicas, UCM) meteoroldgicos extremos
2011-2014
Multi-scale data assimilation,
Valero Rodriguez, UE, VI cldvcnce'd wir}d modellin.g and
Francisco (Facultad de | Programa Grant Agreement | forecasting with emphm's. 2007 2012 130.333,35
. Number 213740 | to extreme weather situations
CC. Fisicas, UCM) Marco for a safe large-scale wind
power integration
Valero Rodriguez, gE:’i/:Erilﬁeul Contract No Wind Resource Assessment
Francisco (Facultad de Training 238576 ' Audit and Standardization. | 2010 2013 192.463,00
CC. Fisicas, UCM) WAUDIT
Network.
Vdzquez Martinez, AYA2011- Participacién cientifica en la
Luis (Facultad de MICINN 20067-C05.02 | Misién a Marte MEIGA.- 01/01/2012 |31/12/2014 254.100,00
Informdtica, UCM) METNET PRECURSOR
Vdzquez Martinez, MEC, Accidn ESP2007- Mars Environmental
Luis (Facultad de Complemen- 30839-E Instrumentation for Ground 2007 2013
Informdtica, UCM) taria and Atmosphere- METNET
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Vézquez Martinez, MEC, Accién | £p0007- El ciclo de humedad en la
Luis (Facultad de Complemen- 30487-E superficie de Marte 2007 2013
Informatica, UCM) taria ) P
B fa Vitori Fortalecimiento de las
egona Yitoriano Matemdticas y Estadistica
(Fac. CC. UCM - i 01/10/2011 | 30/05/2013 35.000
Matematicas. UCM en Mozambique (Mdster en
! Estadistica)
Begoia Vitoriano Fortalecimiento de las
(Fac. CC. AECID A1/036689/11 | Matemdticas y Estadistica 45 15 5617 | 12/03/2013 62.400
Matematicas, UCM en Mozambique (Méster en
! Estadistica)
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2.3.- TESIS DOCTORALES, TRABAJOS FIN DE MASTER

Se incluyen Trabajos Fin de Mdster y Tesis leidas en el curso académico 2012 — 2013,
bajo la direccién de algin miembro del IMI

Trabajos de fin de master

ALUMNO DIRECTOR TiTULO MASTER
Goémez Rolddn, I Problemas de rutas con Ingenieria
. Gregorio Tirado . s .
Javier vehiculos eléctricos Matemdtica
Guere Lettich, Optimizacién de la inversidn en Ingenieria

Diana Edith

Gregorio Tirado

publicidad

Matematica

Martin Sdanchez,
Oscar

Narciso Marti
Oliet, Alberto
Verdejo Lépez

Model Checking TLR*
Guarantee Formulas on Infinite
Systems

Investigaciéon
Informatica

Aguirre Garcia, Luis

Narciso Marti
Oliet, Miguel

Conditional Narrowing Modulo

Investigacién

Manuel Palomino, Isabel in Rewriting Logic and Maude Informatica
Pita
Disefo de una red de
Begoiia Vitoriano, | mantenimiento en problemas de Ingenieria

Artalejo, Marta

F.J. Martin-Campo

electrificacién rural
descentralizada

Matematica

Pascual, Lourdes

Begoiia Vitoriano,
F.J. Martin-Campo

Modelo integrado de flujo
dindmico para distribucién de
ayuda humanitaria

Ingenieria
Matemdtica

Rosado, M Teresa

Begoiia Vitoriano,
M Teresa Ortuiio

Gestién de inventarios de
productos de primera
necesidad bajo riesgo de
desastre

Ingenieria
Matemdtica

Gamallo, Carlos

Begoia Vitoriano,
J. Fraile

Sistema eficiente de gestidn
energética de edificios
utilizando Vehiculos Eléctricos

Ingenieria
Matemdatica

de Vicente-
Retortillo
Rubalcaba, Alvaro

Francisco Valero,
Luis Vazquez

Método de estimacién de la
radiacién solar atenuada por la
atmésfera de Marte

Geofisica y
Meteorologia

Gonzdlez Aleman,
Juan Jesus

Francisco Valero

Ciclones subtropicales en la
cuenca oriental del Atldntico
Norte: caracterizacién y andlisis
sinéptico

Geofisica y
Meteorologia

Blanco Cid, Iria

Miguel Herraiz,
Gracia Rodriguez
Caderot

Sistemas de Aumento para
GNSS basados en satélites
(SBAS). Sensibilidad a las
tormentas ionosféricas

Geofisica y
Meteorologia

Hidalgo Garciq,
Blanca

Marta Folgueira

Estudio analitico de la rotacién
de Fobos

Ingenieria
Matemdatica

Molina Rodriguez,
Marcos

Juan Antonio
Infante, Angel M.
Ramos

Inverse Problems and
Optimization in Food
Engineering and Other
Industrial Processes

Matematicas
Avanzadas

Crespo Moya,
Maria

Benjamin Ivorra,
Angel M. Ramos

Mathematical Optimization in
Industrial Processes. Application
to the design of bioreactors for
water treatment

Matematicas
Avanzadas
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Moyano Garcia, Jesus lldefonso Centinelas ante datos Matemdaticas
Ivan Diaz Diaz incompletos en EDPs Avanzadas
Elena Martin Matemdaticas

Sanz del Rio, Javier . Sobre kw grupos y S-bases
! Peinador gruposy Avanzadas

Tesis doctorales

ALUMNO

DIRECTOR

TiTULO

PROGRAMA DE
DOCTORADO

Smith, Nadia

Angel M. Ramos
del Olmo

Mathematical Models in Food
Engineering
(Mencién Europea)

Investigacion
Matemdtica

Tellini, Andrea

Julidn Lopez-
Gémez, Marcela
Molina Meyer

Andlisis Matemdtico y
Tratamiento Numérico de una
Clase de Problemas de
Valores de Contorno de Tipo
Eliptico Superlineal Indefinido
(Mencién Europeaq)

Investigacion
Matemdtica

Herndndez
Corbato, Luis

Fco. Romero Ruiz
del Portal

On the dynamics of
homeomorphisms around fixed
points in low dimension
(Mencién Europea)

Investigacion
Matemdtica

Barderas
Manchado,
Gonzalo

Pilar Romero
Pérez

Determinacién de las
Coordenadas de Amartizaje
de las Sondas MetNet
(Mencién Europeaq)

Ciencia y Tecnologia
de la Ing® Geodésica
y Cartografica

Rojas Patuelli,
Karina

F. Javier Montero
de Juan, Daniel
Gémez Gonzdlez

Construccién de indices
contextuales de desarrollo
infantil temprano basados
en familias consistentes de
operadores de agregacioén

Métodos Estadistico-
Matemdticos y
Computacionales
para el Tratamiento
de la Informacién

2.4.- PATENTES

No procede.

2.5.- OTROS

Los siguientes becarios de doctorado del Proyecto Europeo FIRST realizaron estancias de larga
duracién en la UCM, durante el curso 2012-2013, con la colaboracién del IMI: Tommaso
Mingazini (Univ. De Milan: del 1 de octubre de 2012 al 28 de febrero de 2013), Paris
Kyryazopolos (Univ. De Edinburgh: del 1 de octubre de 2012 al 28 de febrero de 2013, Rene
Fabregas lzquierdo (Univ. De la Habana) del 1 de octubre de 2013 al 30 de abril de 2013),
Huseyin Kogcak (Ege University, Turkey-izmir: del 1 de octubre al 31 de Marzo de 2013), Anh
Nguyen Dao (Univ. De Tours: del 1 de enero de 2013 al 1 de octubre de 201 3).

Asi mismo los Visiting Scientists (distinguidos Cateddticos de mdas de 10 afios de antigiedad) de
FIRST del Proyecto Europeo FIRST realizaron estancias de larga duracién en la UCM, durante el
curso 2012-2013, con la colaboracién del IMI: Yoshio Yamada (Faculty of Science and
Engineering, Waseda, Japan: del 2 al 9 de diciembre de 2012), Lawrence C. Evans (Univ. of
California, Berkeley, USA: del 20 al 25 de mayo de 2013).
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3.- ACTIVIDAD DOCENTE

Algunas de las actividades de cardcter docente en las que ha colaborado el IMI durante el
curso académico 2012 — 2013 son las siguientes:

Curso de doctorado

Modelling in Fluid Dynamics

Amable Lifidn (Universidad Politécnica de Madrid)
Date: January 14 to 18, 2013 (10 hs in total)
Place: Room 209, Faculty of Mathematics, UCM

Curso de doctorado

Problems in Quasilinear Equations

Frangois Murat (CNRS et Univ. Pierre et Marie Curie, France)
Date: January 14 to 18, 2013 (10 hs in total)

Place: Room 209, Faculty of Mathematics, UCM

Curso de doctorado
Nonlinear diffusion in Image analysis. Applications to Medical Image Processing

Emanuele Schiavi (Univ. Rey Juan Carlos de Madrid)
Date: January 14 to 18, 2013 (10 hs in total)
Place: Room 209, Faculty of Mathematics, UCM

Curso de doctorado

Introduction to Stochastic Partial Differential Equations
Gregorio Diaz (Universidad Complutense de Madrid)
Date: January 14 to 18, 2013 (10 hs in total)

Place: Room 209, Faculty of Mathematics, UCM

Curso de doctorado

Curso de Formacién al COMSOL MULTIPHYSICS: Introduccidn, interaccién con MATLAB y
resolucién de problemas de optimizacién

Benjamin Ivorra (Universidad Complutense de Madrid)
11 a 15 de febrero, 2013 (10 horas en total)

Aula O de Informdtica, Facultad de CC. Matemdticas, UCM

Curso de doctorado
Implementacién del método de elementos finitos

Juan-Antonio Infante y José Maria Rey (Universidad Complutense de Madrid)
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6 a 14 de marzo, 2013 (10 horas en total)
Facultad de CC. Matemdticas, UCM

Curso de doctorado

The h-principle

Francisco Presas (ICMAT-CSIC)

17 de abril a 9 de mayo, 2013 (12 horas en total)
Seminario 215, Faculty of Mathematics, UCM

Curso de doctorado

Introduction to Quantum Information Theory

Carlos Palazuelos (ICMAT-CSIC)

19 de marzo a 10 de abril, 2013 (13 horas en total)
ICMAT y seminario 215, Faculty of Mathematics, UCM

Curso de doctorado

Some recent results in Real Analytic Geometry

Francesca Acquistapace, Fabrizio Broglia (Univ. Pisq, Italy)
10 a 13 de septiembre, 2013 (8 horas en total)
Seminario 238, Faculty of Mathematics, UCM

Curso de verano Complutense

Matemadticas en el Limite

Directores: J. lldefonso Diaz e Ignacio Villanueva (Universida Complutense de Madrid)
1 a 5 de julio, 2013 (8 horas en total)

Programa del curso:

Lunes, 1 de Julio

11.00 h. Luis Vdzquez Martinez. Universidad Complutense de Madrid

Andlisis de datos y modelizacién en la exploracién de Marte

12.00 h. Francisco Valero Rodriguez. Universidad Complutense de Madrid

La capa limite planetaria de Marte

16.30 h. Mesa redonda: Matemdticas en la exploracién espacial

Modera: lldefonso Diaz. Participan: Luis Vazquez Martinez; Francisco Valero Rodriguez; Maria
Paz Zorzano Mier. Centro de Astrobiologia, CSIC-INTA; Juan M® Sanchez. Consejero, Ecoaguas,
S.A.

Martes, 2 de Julio

10.00 h. Miguel Angel Herrero. Universidad Complutense de Madrid
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Modelizacién y simulacién en Biologia y Medicina
12.00 h. Juan Carlos Nufio. Universidad Politécnica de Madrid
Redes sociales y delincuencia

16.30 h. Mesa redonda: Matemdticas en Biomedicina y Ciencias Sociales: herramientas para
entender mds y decidir mejor

Modera: Jesis lldefonso Diaz Diaz. Participan: Miguel Angel Herrero; Juan Carlos Nufio; Luis
Nufiez Martin. Jefe de Servicio de Radiofisica y Proteccién Radiolégica, Hospital Universitario
Puerta de Hierro

Miércoles, 3 de Julio

10.00 h. Vicente Muiioz Veldzquez. Universidad Complutense de Madrid

Los problemas del milenio

12.00 h. Conferencia extraordinaria abierta a todos los participantes

16.30 h. Mesa redonda: Los problemas del Milenio

Modera: Marco Castrillén Lépez Secretario del curso. Participan: Diego Cérdoba. ICMAT-CSIC;
Eva Gallardo. Universidad Complutense de Madrid

Jueves, 4 de Julio

10.00 h. Carlos Vdzquez Cendén. Universidad de La Corufia

Algunos productos financieros derivados y modelos matemdticos de valoracién

12.00 h. Juan Pablo Ortega. Maitre de Conferences, Université Franche-Compté, Francia

Modelos dindmicos para los mercados y su utilizacién en la valoracién y cobertura de activos
financieros

16.30 h. Mesa redonda: Matemdaticas y matemdticos en el sector financiero

Modera: Ignacio Villanueva Diez. Participan: Carlos Vazquez Cendén; Juan Pablo Ortega;
Amadeo Reynés. Director Global de Riesgos Fiduciarios, Banco de Santander

Viernes, 5 de Julio
10.00 h. Macarena Estévez, Conento. Directora Ejecutiva
Marketing y Caos
11.00 h. Jesus lldefonso Diaz Diaz. Codirector del curso

De la justificacién matemdtica de sencillos juegos mecdnicos a las aplicaciones industriales

San Lorenzo de El Escorial
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4.- DATOS ECONOMICOS

4.1- INGRESOS

No hubo.

4.2- INGRESOS - ASIGNACION PRESUPUESTARIA UCM

La asignacién presupuestaria de la UCM al IMI se realiza para periodos correspondientes a afios
naturales, por lo que no se corresponde con el periodo correspondiente al curso académico.

Para 2012 la asignacién presupuestaria fue de 6.254 euros.
Para 2013 la asignaciéon presupuestaria fue de 3.123 euros.

4.3-INGRESQOS - PROYECTOS MEC, CICYT, UE, CAM, ART .11

En general y por politica expresa del instituto hasta el momento, los proyectos liderados por los
miembros del IMI no se adscriben formalmente al Instituto. Sin embargo, muchos de dichos
proyectos reciben apoyo del Instituto, en forma de soporte administrativo y de gestién de las
actividades, asi como, en ocasiones, de co-financiacién de actividades realizadas de manera
conjunta entre los proyectos, los grupos, el Instituto y los Departamentos de la Facultad de
Ciencias Matemdticas.

4.4-INGRESQOS - TITULOS PROPIOS

No procede.
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HOJA 4.2

GASTOS: ASIGNACION PRESUPUESTARIA UCM

- Comunicaciones (Teléfono, etc.) 1.000,00
- Publicaciones

- Viajes y Dietas

- Conferencias

- Adquisicion material inventariable

- Adquisicién material fungible 598,67

- Adquisicién de libros

- Otros Gastos (especificar): 1.515,27
TOTAL 3.113,94
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GASTOS: ASIGNACION PRESUPUESTARIA UCM

PREVISION DE DISTRIBUCION 2014
Art. Concepto  Subconcepto Cédigo Importe
22 MATERIAL, SUMINISTRO Y OTROS
220  MATERIAL DE OFICINA
00 Material de oficina fungible 2.000,00
02 Libros y publicaciones 1.000,00
09 Otro material no inventariable 100,00
222 COMUNICACIONES
00 Servicios telefénicos 600,00
01 Postales y telegraficos 200,00
226 GASTOS DIVERSOS
02 Publicidad y propaganda 500,00
06 Reuniones y conferencias 100,00
99 Otros gastos (1) 14.000,00
23 INDEMNIZACIONES POR RAZON DEL SERVICIO
231 00 Comisiones de servicio 2.000,00
20.500,00

(1) Este apartado incluye el pago de gastos de desplazamiento y alojamiento a conferenciantes,
visitantes e invitados del Instituto de Matematica Interdisciplinar, asi como a la remuneracién o
compensacién econdémica por la imparticion de cursos, seminarios, trabajos de investigaciéon y
similares. Todo ello constituye el nicleo de la actividad del Instituto.
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OTRAS ACTIVIDADES

e Asesoria Técnica, Patentes, Congresos, Convenios

Seminario

Teoria de finales primos de Carathéodory y aplicaciones dindmicas

F. Romero Ruiz del Portal (Universidad Complutense de Madrid)

30 de octubre de 2012

Aula 209 (Seminario Alberto Dou), Facultad de CC. Matematicas, UCM

Seminario

L'(Q, dist(x,00))) - problems and applications revisited

Jean-Michel Rakotoson (Universidad de Poitiers, Francia)

2 de octubre de 2012

Aula 209 (Seminario Alberto Dou), Facultad de CC. Matematicas, UCM

Ciclo de Seminarios

Rademacher theorems on metric spaces and their consequences
Jasun GONG (Aalto University, Finlandia)

20 a 29 de noviembre de 2013 (4 conferencias)

Seminario 222, Facultad de CC. Matemdaticas, UCM

Seminario

Free Boundary problems for reaction-diffusion equations in ecology
Yoshio Yamada (Faculty of Science and Engineering, Waseda, Japan)
3 de diciembre de 2012

Aula 209 (Seminario Alberto Dou), Facultad de CC. Matematicas, UCM

Ciclo de Seminarios

Topics in analysis on metric measure spaces
Marcelina MOCANU (University of Bacau, Romania)
21 a 25 de enero de 2013 (3 conferencias)
Seminario 222, Facultad de CC. Matemdticas, UCM

Seminario
A Functional Fitting Method for Asymptotics of the Second Painleve Equation
Huseyin Kogak (University of Bath, Reino Unido)
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25 de febrero de 2013
Aula 209 (Seminario Alberto Dou), Facultad de CC. Matematicas, UCM

Seminario

Tree Structured Modeling for Medical Research

Tae Rim Lee (Corea National Open University, Corea)

7 de marzo de 2013

Aula 215 (Seminario Sixto Rios), Facultad de CC. Matemdticas, UCM

Seminario

Spaces defined by the Paley function

E. M. Semenov (Voronezh University, Rusia)

25 de abril de 2013

Seminario 222, Facultad de CC. Matemdaticas, UCM

Seminario

On optimal strategies for feeding in minimal time a Sequential Batch Reactors with several species
Héctor Ramirez Cabrera (Departamento de Ingenieria Matemdatica, Universidad de Chile)

14 de mayo de 2013

Aula 209 (Seminario Alberto Dou), Facultad de CC. Matematicas, UCM

Seminario

Change point detection: models and approaches

Lajos Horvéath (University of Utah, Salt Lake City, UT, USA)

14 de mayo de 2013

Aula 215 (Seminario Sixto Rios), Facultad de CC. Matemdticas, UCM

Seminario

A Game-theoretic Approach to Networks

Guillermo Owen (Naval Postgraduate School, Monterey, USA)

16 de mayo de 2013

Aula 215 (Seminario Sixto Rios), Facultad de CC. Matemdticas, UCM

Seminario

New PDE methods for weak KAM Theory | & 11

Lawrence C. Evans (Univ. of California, Berkeley, USA)

20y 21 de mayo de 2013 (2 conferencias)

Aula 209 (Seminario Alberto Dou), Facultad de CC. Matematicas, UCM
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Seminario

New numerical models for predictions of Martian boundary layer and mesoscale flows on complex
terrain

Arakel S. Petrosyan (Space Research Institute of the Russian Academy of Sciences)
5 de junio de 2013
Aula 209 (Seminario Alberto Dou), Facultad de CC. Matematicas, UCM

Seminario

Quid Pro Quo: Mecanismos de subastas justos y sin pagos

Agustin Santos Méndez (IMDEA Networks y URJC)

13 de junio de 2013

Aula 215 (Seminario Sixto Rios), Facultad de CC. Matemdticas, UCM

Seminario

Uniqueness results for classes of singular semipositone problems
Ratnasingham Shivaiji (University of North Carolina Greensboro, USA)
13 de junio de 2013

Aula 209 (Seminario Alberto Dou), Facultad de CC. Matematicas, UCM

Seminario

Complete quenching for a quasilinear and singular parabolic equation
Paul Sauvy (Université de Pau, Francia)

17 de junio de 2013

Aula 209 (Seminario Alberto Dou), Facultad de CC. Matematicas, UCM

Ciclo de conferencias
Taller de Ecuaciones en Derivadas Parciales no Lineales
Organizador: Julian Lépez Gémez (UCM)

19-20 de junio de 2013 (conferencias impartidas po P. H. Rabinowitz, J. Mawhin, L. Veron, R. S.
Cantrell, D. Papini, S. Cano-Casanova, C. Mora-Corral, A. Tellini y M. Negreanu)

Facultad de CC. Matematicas, UCM

Seminario

A Theorem of Raikov about completeness

Vaja Tarieladze (Georgian Technical University, Thilisi)
3y 11 de septiembre de 2013 (2 conferencias)
Seminario 222, Facultad de CC. Matemdticas, UCM
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Workshop Operators and Banach Lattices
October 25 & 26, 2012

Comité organizador: Julio Flores (URJC), Francisco L. Herndndez (UCM), Pedro Tradacete
(UC3M)

Venue: Faculty of Mathematics, Universidad Complutense de Madrid

Workshop of Young Researchers in Mathematics (Master en Matematicas Avanzadas)
September 23-25, 2013

Comité organizador: Marta Arregui (UCM), Enrique Arrondo (UCM), Antonio Diaz-Cano (UCM),
Eva Gallardo (UCM), Gabino Gonzdlez (UAM), Jesis A. Jaramillo (UCM), Fernando Lledé
(UC3M), Alba Segurado (UCM), Alicia Tocino (UCM).

http://www.mat.ucm.es/~arrondo /WJl/index.html

VIl Modelling Week (Mdster en Ingenieria Matematica)

10-14 de Junio de 2013

Comité organizador: Marta Arregui (UCM), Valeri Makarov (UCM), José Antonio Villacorta
(UCM)

http://www.mat.ucm.es /congresos/mweek /VIl _Modelling Week/index.htm

Semana de la Ciencia

Tormentas Geomagnéticas y sus Efectos
Gracia Rodriguez Caderot

11 de Noviembre de 2013

Aula S-109, Facultad de CC. Matemdaticas, UCM

Semana de la Ciencia

2Cémo se propagan las caries dentales?
René Fdbregas Izquierdo

8 de Noviembre de 2012

Aula Miguel de Guzmdn, Facultad de CC. Matematicas, UCM

Miembros de Comités Editoriales de Revistas Cientificas
Advances in Mathematical Science and Applications: Jesus lldefonso Diaz Diaz.

Revista de la Real Academia de Ciencias Exactas, Fisicas y Naturales de (Serie A: Matematicas),
RACSAM: Jesus lldefonso Diaz Diaz.

Electronic Differential Equations Journal: Jesus lldefonso Diaz Diaz.

Differential and Integral Equations: Jesus lldefonso Diaz Diaz.
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Electronic Journal of Mathematical and Physical Sciences: Jesus lldefonso Diaz Diaz.
Journal of the European Mathematical Society: Jesis lldefonso Diaz Diaz.

The Annals of the University of Craiova - Mathematics and Computer Science: Jesus lldefonso
Diaz Diaz.

Nonlinear Analysis: Real World Applications: Jesus lldefonso Diaz Diaz.
Differential Equations and Applications (DEA): JesUs lldefonso Diaz Diaz.
Abstract and Applied Analysis: Jesus lldefonso Diaz Diaz.

Journal of Computer Engineering and Science: Francisco Gallego Lupidfez.
Mathematics and Statistics: Francisco Gallego Lupidiez.

Current Advances in Mathematics: Francisco Gallego Lupidiiez.

Nonlinear Analysis, Theory, Methods and Applications: Julidn Lépez-Gémez.
Journal of Applied Mathematics: Julidn Lépez-Gdémez.

Abstract and Applied Analysis: Julidn Lépez -Gémez

Discrete and Continuous Dinamical Systems: Julidn Lépez-Goémez
International Journal of Pure Mathematics: Julidn Lépez-Gémez.

Revista Matemdtica Complutense: Jesis A. Jaramillo Aguado.

Revista Matemdtica Complutense: Narciso Marti Oliet.

Topology and Appl.: Elena Martin Peinador.



6.- RESUMEN PARA MEMORIA UCM (Aproximadamente 1 pdg.)

6.1- PROYECTOS DE INVESTIGACION

Dentro del apartado 2.1 donde se relacionan los proyectos vinculados al IMI aparecen un total
de 22 proyectos financiados por el Ministerio de Ciencia e Innovacién o por el Ministerio de
Economia y Competitividad, 3 proyectos financiados por la Unién Europea, 3 proyectos
financiados por la Comunidad de Madrid. Finalmente, hay otros 4 proyectos financiados mas
que no se encuadran en las categorias anteriores.

6.2- CURSOS IMPARTIDOS

El IMI ha colaborado activamente en la organizacién de un total de 9 cursos de
doctorado que se han impartido en la Facultad de Ciencias Matematicas de la UCM.
También ha coorganizado un curso de verano Complutense (véase el apartado 3).

6.3- OTRAS ACTIVIDADES

El IMI colabora en la organizacién de numerosos seminarios y conferencias que habitualmente
imparten profesores invitados por miembros del IMI con cargo a sus proyectos. Ocasionalmente
y en la medida de sus posibilidades el IMI contribuye a la financiaciéon de alguna de esas
actividades.

Otra de las actividades del IMI es la organizaciéon de distintos Workshops o Congresos que
tienen lugar en la Facultad de Ciencias Matematicas de la UCM.

6.4- CONVENIOS CON OTRAS ENTIDADES

No ha habido ninguno, aunque el IMI colabora activamente con las Facultades de Ciencias
Matemdticas, Fisicas, Quimicas, Biolégicas e Informdtica. En particular, el IMI desarrolla un
papel muy importante en dos actividades estratégicas de la Facultad de Ciencias Matematicas
como son el Workshop de Jévenes Investigadores (vinculado al Mdster en Matemdaticas
Avanzadas) y la Modeling Week (vinculada al Mdster en Ingenieria Matemdtica): véanse
detalles en el apartado 5.

El IMI forma parte activa de la Red de Institutos Universitarios de Matemdticas (RedlUM)
constituida en la reunién que se celebré en Ciudad Real, el 20 de abril de 2012, a estancias de
varios directores de tales institutos entre los que se encuentra el del IMI.

El Director del IMI colaboré en la gestacion y disefio de varios Congresos Internacionales cuyo
lugar de celebracién (en Nov. 3013 y Julio 2014) es el ICMAT. También organizé en el ICMAT
el seminario del Profesor F. Murat (CRNS y Paris VI) celebrado el 17 de enero de 2013.
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