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WHAT  TO  LOOK  FOR  ON  FRIDAY

Willcox's research has produced scalable computational methods for design of next-generation engineered systems, with a
particular focus on model reduction as a way to learn principled approximations from data and on multifidelity formulations to
leverage multiple sources of uncertain information. Willcox is currently Co-director of the Department of Energy AEOLUS
Multifaceted Mathematics Capability Center on Advances in Experimental Design, Optimal Control, and Learning for Uncertain
Complex Systems. She leads an Air Force MURI on optimal design of multi-physics systems and an Air Force Data-Driven Dynamic
Applications Systems project team that is developing and flight testing a self-aware UAV. She is also active in educational
innovation, developing scalable network models that enable data-driven decisions in education.

Predictive data science for physical systems: From model reduction to scientific machine learning, by Karen Willcox. Oden
Institute for Computational Engineering and Sciences, University of Texas at Austin, USA.
 
08:30 - 9:15. Room: Marquee MA

Systems of points with Coulomb interactions by Sylvia Serfaty. Courant Institute, New York University.
 
8:30 - 9:15. Room: AULA MAGNA - ME
 
Sylvia Serfaty is Silver Professor at the Courant Institute of Mathematical Sciences of New York University. Prior to this she has
been Professor at the Université Pierre et Marie Curie (currently Sorbonne Université) at the Laboratoire Jacques-Louis Lions, and
has held various appointments at the Courant Institute of NYU. She works in calculus of variations, nonlinear partial differential
equations, and mathematical physics.  A large part of her work has focused on the Ginzburg-Landau model of superconductivity
and on understanding why and when vortices form triangular lattices.
 
She has more recently turned her attention to questions of statistical mechanics of systems with Coulomb-type repulsion, also
arising in approximation theory and  random matrices, and which turn out to be generalizations of the questions addressed for
the behavior vortices in superconductors.

I N V I T E D  S P E A K E R S _  

Lyapunov exponents, from the 1960s to the 2020s by Marcelo Viana. Impa, Rio De Janeiro, Brazil
 
8:30 - 9:15. Room: Saló d’Actes Manuel Sanchis Guarner - FT
 
Marcelo Viana got his doctoral degree from the Instituto de Matemática Pura e Aplicada (IMPA), in Rio de Janeiro, where he
currently is a professor of mathematics and, since 2015, the director. His research interests cover several areas of dynamical systems,
ergodic theory and bifurcation theory, subjects in which he has published over 50 research papers and 10 books. Viana has been the
recipient of several academic distinctions including the 2005 Ramanujan Prize and the   2016 Grand Prix Scientifique Louis D.
awarded by the Institut de France.
 
He was a plenary speaker at the International Congress of Mathematical Physics in 1994, the International Congress of
Mathematicians in 1998 and the Latin American Congress of Mathematicians in 2012. Viana served in various academic
organizations, including as a vice-president of the  International Mathematical Union in 2011-2014. He chairs the organization of the
International Congress of Mathematicains, which is to take place in Rio de Janeiro in August 2018.

THURSDAY RECAP

In his talk, “21st Century Industrial Computing at Boeing”, Thomas A. Grandine (The Boeing Company) provided some examples of the use of Geoduck (the scripting language
used at the company) to illustrate the most basic  computations required in the context of the shape design of an aircraft wing: computation of planform area, envelope curves,
maximum thickness location. A final message to keep in mind: all machinery hidden behind these easy-to-read scripts requires more Mathematics than less.
 
George Papanicolaou from Stanford University delivered Lagrange Prize Lecture “Data structures in imaging”. Starting with an overview of synthetic aperture imaging, he showed
that when the image contains both stationary and moving objects, the Robust Principal Component Analysis applied to the recorded data matrix might not provide good motion
estimation. He then described how giving the data an appropriate tensor structure and using tensor methods this problem can be overcome.
 
Yunqing Huang (Xiangtan University) delivered a talk with the title 'Recent advances in mathematical analysis and numerical simulation of invisibility cloaks with metamaterials'.
In his talk, he gave a review on the main results on invisibility cloaks with some nice simulations. In particular, an object that surrounded by a layer of a suitable metamaterial
becomes invisible to a given electromagnetic field. In the last part of the talk he presented superconvergence results for some numerical approximations of the time-harmonic
Maxwell equations with edge elements in different meshes.
 
Claude Le Bris (Ecole des Ponts & Inria) delivered a nice talk with the title 'Homogenization of materials with defects', where he considered the homogenization of the simplest
elliptic operator but with a nasty non-periodic oscillating coefficient, as it is the case in real applications. He addressed the main challenges appearing in this situation and
presented some new results on the approximation of the multiscale solution.
 
The talk by Panagiotis Souganidis (University Of Chicago) with the title 'Nonlinear Stochastic Partial Differential Equations' focused on a class of nonlinear partial differential
equations with multiplicative rough (stochastic) time dependence. As discussed by Prof. Souganidis, such partial differential equations have a wide number of applications and its
study requires a novel approach. In particular, some qualitative properties become intricate as domain of dependence, speed of propagation, regularity effects or long time
behaviour.
 
Eitan Tadmor (University of Maryland) delivered an invited lecture, entitled 'Emergent behavior in collective dynamics', on how short-range, local interactions can lead to the
emergence of collective long-range patterns. Such behavior is often observed in nature, and seems to have been even induced by digital-effects Academy Award winner Craig
Reynolds in some of his creations for the movie industry by imposing what he called the `three rules of engagement' (attraction, repulsion and alignment). Tadmor proposed a
full mathematical model incorporating all three rules, which was then examined in detail in several cases of interest. Two different kinds of communication kernels were explored
(fat-tail vs. short-range), depending on the extent of the interactions they induced, and some of the rules of engagement were occasionally excluded. Taking anticipation
dynamics as an unifying umbrella, several instances were shown in which flocking results from short-range interactions propagating locally through intermediaries.
 
Yes, there is a practical solution to guarantee the privacy of our data in our cloudy world. This was the main headlines advanced by Krystin Lauter in her plenary lecture Private AI
delivered at the Marquee of the Faculty of the Physical Activity and Sports. She took the pragmatic view that artificial intelligence is the art of making useful predictions by means
of machine learning algorithms and argued that the predictions involving private data can be securely kept private by means of novel versions of homomorphic cryptographic
schemes.

H I G H L I G H T S  F R O M  T A L K S

Exploiting Low Precision Arithmetic in the Solution of Linear Systems, by Nicholas Higham. University of Manchester, UK.
 
9:30 - 10:15. Room: Marquee MA
 
Nicholas Higham is Royal Society Research Professor and Richardson Professor of Applied Mathematics at the University of
Manchester. His research is in numerical linear algebra and ranges from theory to the development of algorithms and software,
with a focus on accuracy and stability. His book “Functions of Matrices: Theory and Computation”(SIAM, 2008) was the first
research monograph on matrix functions and he is editor of the “Princeton Companion to Applied Mathematics” (2015). He is a
Fellow of the Royal Society, a SIAM Fellow, and a Member of Academia Europaea, and served as President of SIAM, 2017-2018.

9:30 - 10:15 am

Pattern formation inside living cells by Leah Edelstein-Keshet. University of British Columbia, Vancouver, Canada.
 
9:30 - 10:15. Room: AULA MAGNA - ME
 
Leah obtained her PhD from the Weizmann Institute of Science (Rehovot, Israel) in 1982 under the supervision of L. A. Segel. She was
a visiting assistant professor at Brown (Providence RI) and then Duke (Durham, NC) Universities in the USA before settling at the
University of British Columbia, where she has taught and carried out research since 1989. Leah is a former president of the Society for
Mathematical Biology (and now a Fellow of SMB). 
 
She has won the Krieger-Nelson Prize (of the Canadian Mathematical Society, CMS) for "outstanding research by a female
mathematician", the Research Prize of the Canadian Applied and Industrial Mathematics Society (CAIMS). She was also selected as a
Fellow of the Society of Industrial and Applied Mathematics (SIAM).

Dynamics of Complex Singularities of Nonlinear PDEs: Analysis and Computation by Jac Weideman.  Stellenbosch University,
South Africa.
 
09:30 - 10:15. Room: Saló d’Actes Manuel Sanchis Guarner - FT
 
JAC (André) Weideman is Professor of Applied Mathematics at Stellenbosch University in South Africa. He was born in
Bloemfontein, South Africa, and educated at the University of the Orange Free State (UOFS) in the same city. In the period 1980-
1999 he occupied academic positions at the UOFS, at MIT (visiting), and at Oregon State University in the USA. At OSU he was
promoted to Associate Professor in 1995 before returning to South Africa in 1999 to take up his current position.
 
Among Weideman's most cited research is an early paper on the numerical solution of the nonlinear Schrödinger equation, and
mid-career papers on software for spectral methods for differential equations as well as an algorithm for the computation of the
complex error function. His recent interests include the numerical inversión of the Laplace transform, contour integral methods
for PDEs, and the computation of the Painlevé transcendents in the complex plane. Weideman is associate editor of Numerical
Algorithms and Electronic Transactions of Numerical Analysis, and was elected a SIAM Fellow in 2017.

Careers in mathematical sciences to academia and industry.
 
11:00 - 13:00. Room: FE-1-A (FE-Building, Aula magna, First Floor) 
 
Mathematical sciences are increasingly used in a wide range of application areas of research and industrial sectors. Also the training
at all levels evolves accordingly, mainly   at the higher levels of master and PhD. In this way, an increasing variety of career
opportunities arise to people with high talent in mathematics and a suitable training. On one hand, academic career is evolving and
also producing new profiles strongly based on mathematical and computational skills, with additional deep knowledge on specific
applications areas. On the other hand, mathematics is increasingly playing a major role in industrial organizations, thus demanding
trained mathematicians with special skills in helping to solve real-world problems arising in industry and society.
 
In this panel, we aim to discuss about the current and future role to be played by mathematicians in academia and industry, as well
about the possible improvements to develop successful careers to academia and industry. Gender aspects will be also discussed. 
 
Panelists Sven Leyffer (ICIAM), Volker Merhmann (European Mathematical Society), Jill Pipher (American Mathematical Society), Wil
Schilders (European Consortium of Mathematics in Industry) and Ami E. Radunskaya (Association of Women in Mathematics) 
represent different mathematical societies, in which the topic of the panel has been largely followed and discussed.

Access the full program here >> https://iciam2019.org/index.php/scientific-program/program

Like its predecessors, a congress such as ICIAM 2019 would have never been
possible without the organization and supervision of the International Council
for Industrial and Applied Mathematics (ICIAM), a formal entity created in 1990
to supervise these quadrennial meetings. From Paris 1987 to Valencia 2019
many things have changed, and not just in the field of Industrial and Applied
Mathematics.
 
The original societies that founded ICIAM (GAMM, IMA, SIAM, and SMAI) are
now surrounded by many other members from around the world and the
Council has expanded its activities significantly since 2004.
 
The Council is responsible for choosing the venue and the 27 invited speakers,
which are chosen with a diverse criteria, not only mathematically and
geographicall, but also with respect to academic vs. industrial work, gender or
type of academic institution. Furthermore, it is also responsible for overseeing
the selection of the five ICIAM prizes —Collatz, Lagrange, Maxwell, Su Buchin,
and Pioneer— awarded every congress.
 

I C I A M ' S  J O U R N E Y

 

 

S P E C I A L  P A N E L S _  

n o t i c e
ICIAM 2019's Closing Ceremony will take place at 16:45 in the room AULA MAGNA - ME (Medicine building).

 
The biannual meeting of the SIAM Chapter on Mathematical Aspects of Material Science (MS20) will take place in Bilbao, Spain, May 18-22, 2020.

 
Follow @ICIAM2019 on Twitter, Facebook or Instagram to keep up to date with announcements, last-minute changes and things to do in Valencia. You
can also check the conference website for updates. Are you using the official ICIAM2019 app? Install it from your Android smartphone to get the latest
updates.

 
Find all the useful information you can need in the ICIAM 2019 web page: https://iciam2019.org/images/site/ICIAM-2019_Information.pdf

 
 
 
 

Maria J. Esteban, professor at the
Applied Mathematics Research
Center CEREMADE, at the University
of Paris–Dauphine, is the ICIAM
president since 2015. "For me, the
most important thing during my four
years of presidency, in addition to
doing the necessary and usual things,
has been to elaborate and clarify the
rules of operation and decision,

Ya-Xiang Yuan recalls attending ICIAM in
its 1995 edition in Hamburg. "We were
only 20 Chinese and now we're like 300,
so the same thing can happen to as well as create a database with all

the information on the functioning
of ICIAM since its birth", explains
Esteban. "I've done that work  in
collaboration with the officers and I
am quite satisfied with how I leave
the association at the end of my
presidency".
 
In October 2019,  Esteban  will be
replaced by Ya-Xiang Yuan, current
president of the Chinese
Mathematical Society. For this
mathematician "ICIAM is now
getting more and more influential
and we want to make it a more
attractive organization to promote
applied mathematics in developing
countries, places like Africa or
South-America to join our ICIAM
big family", he says. "Now most
participants come from academia
and we would like to attract more
people from the industry and other
areas, as well as attracting more
young people to our conferences".

countries like South Africa. ICIAM
has the ability to promote
mathematics all over the world".
 
The current and future presidents
of the Council agree in that ICIAM
2019 in Valencia has been an
absolute success.  "In my opinion
everything has worked very well
despite the huge number of
participants", says Esteban. "The
conferences are of high quality and
in general, especially in the main
conferences —invited and prizes—
the lecturers have made a real
effort to present their results in a
comprehensible and pleasant way
for a great variety of participants
working in very diverse areas ".


