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WHAT TO LOOK FOR ON ICIAM 2023

n o t i c e
Follow @ICIAM2019 on Twitter, Facebook, Instagram or the conference website for updates, or install the app ICIAM2019 from your Android smartphone.
Find here all the useful information you can need: https://iciam2019.org/images/site/ICIAM-2019_Information.pdf

 
We would like to warmfully thank Carlos Castro, Sebastià Xambó, Julio Moro, Maria Paz Calvo Cabrero, Bartomeu Coll and Toni Baeza for their help with
the session recaps.

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

 
 
 

FRIDAY RECAP

Their fundamental role in numerical analysis is just one of the many faces of the
theory of Lyapunov exponents that Marcelo Viana (IMPA, Rio de Janeiro) surveyed in
his plenary lecture on Friday. Special mention is deserved by two deep and
outstanding results with Arthur Avila   (Fields Medal 2014) obtained in 2010: the
“invariance principle” and the “stable Bernoulli theorem”. Another remarkable aspect
of the lecture was the statement of many open questions. Jesús Sanz-Serna, the
president of the “Real Academia de Ciencias Exactas, Físicas y Naturales”, chaired the
session. For readers wanting to know more: M. Viana, 'Lectures on Lypunov exponents'
(Cambridge Studies in Advanced Mathematics, 145 , Cambridge University Press,
2014).
 
“Big decisions need more than just big data… they need big models too”, claimed
Karen Willcox (The University of Texas at Austin) during the lecture she delivered on
Friday morning. She presented her “Lift & Learn” approach: how projection-based
model reduction can be combined with non-intrusive learning to tackle otherwise
intractable problems in engineering applications, while respecting physical
constraints and allowing quantification of uncertainties.
 
Nick Higham (University of Manchester) advocated in his  invited lecture using
arithmetics of different precision at  different stages of   computations in order to
design algorithms  that are faster, require less communications and consume  less
energy. The main motivation is that last-generation GPUs may be up to eight times
faster when they perform arithmetic operations in  half precision than when they do
in single precision.  
 
The general philosophy is doing the bulk of the computations in half precision, and
then perform some kind of clean-up refinement of the solution in higher precisions.
As an archetypal example to illustrate this line of thought Higham chose how to
accelerate the solution of linear systems via Gaussian elimination. He showed that if
the LU factorization is computed in half precision, followed by iterative refinement
using a mix of half, double and quadruple precision,  the solution can be sped up
significantly without accuracy loss. This works in principle for systems with moderate
condition  number, but even  ill-conditioned systems can be dealt with by performing
the iterative refinement via GMRES on a suitably pre-conditioned system.

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

Smiling from one of the stands placed in Universidad de Valencia's Psychology
building, Mr. Shin'ichi Oishi is carefully taking notes. In four years, this
mathematician from Waseda University will be directing the 10th ICIAM
congress in Tokyo. 
 
The next ICIAM will take place in August 20-25, 2023.
 
"ICIAM Valencia has been very nice, it's my 5th Congress and it depends a lot on
every organizer, but this one has been very nice", says Oishi, that hopes the next
one is even better. But, what hot topics will we be seeing in 2023?
 
"Tokyo is the center of Japan and we have important companies like Toyota, NTT
and many other electronical companies. In four years, the visitors will watch
what is being promoted, specially in disciplines like autonomous driving or the
next AI, although we still don't know how it will be I am confident it will be one of
the hot topics", says Oishi.
 
The  next congress is now being prepared along with the Japan Society for
Industrial and Applied Mathematics (JSIAM) and the Mathematical Society of
Japan (MSJ) and, according to Oishi, ICIAM 2023 plans to attract the largest
number of high-quality minisymposia in the history of the congress. They will be
dedicated to mathematical problems in science. engineering and industry.
 
"Minisymposia are a tradition of ICIAM, so we want to organize them", he adds,
and points out that entertaining the attendees with Tokyo's attractions will be
one of their goals. "This time Tokyo Convention Bureau is very much supporting,
so we can give visitors a chance to visit many areas of Tokyo for free, so other
than scientific events I think people will enjoy very much", says Oishi.

The inaugural ceremony was marked by the insightful welcome address of
His Majesty the King of Spain and his availability to talk and entertain with
several mathematicians during the coffee break on Monday.
 
The remarkable lectures of the prize winners have represented beautiful
examples on how far talented mathematicians can push their discoveries. I
am sure they have provided a great example of creativity, passion and
enthusiasm for all the young scientists. The John Von Neumann lecture
delivered by Margaret Wright has captured the attention of a couple of
thousands of mathematicians, enchanted by her unique mathematical style
and elegance.
 
In their lectures, the 27 invited speakers have shed lights on the most
advanced mathematical techniques that are nowadays available to face the
challenges arising from the application of math to industry, medicine,
environment and society.
 
The Conference has hosted several debates and discussions. The Industry Day
has given the floor to several speakers coming from the industrial world who
have provided amazing examples on the way the modern mathematical
arsenal can boost technological development.
 
Machine learning is having a remarkable success in all kinds of AI
applications, and is also shaping new paradigms in the way we do research
in many areas of science and engineering. The Congress has hosted a public
lecture by Weinan E on this topic, as well as several minisymposia and a
special panel. The great potential, but also the limitations of machine
learning methods as well as possible future directions and visions, have been
debated. This debate, carried out with the well acknowledged rigor and
depth of mathematicians, will surely remain as one of the scientific
milestones of ICIAM 2019. Alfio Quarteroni, Chairman of ICIAM 2019's Scientific Committee

v o l u n t e e r s

ICIAM 2019 has been possible thanks to these amazing 176 volunteers that helped the attendees and organization during the week. Thanks a lot everyone!

'Systems of points with Coulomb interactions' was the title of the nice talk given
by Sylvia Serfaty (Courant Institute). Among the main motivations to study such
systems she mentioned the vortices in the Ginzburg-Landau model of
superconductivity, which is a familiar topic in her research. For large ensembles,
she discussed two different behaviours: the macroscopic collective one,
described by effective models, and the microscopic level, obtained by
asymptotic expansion of the main field. Both effects were illustrated with
numerical simulations.


