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STEM Degrees: 0 STEM Participants: 4

Major Goals: The objective of the meeting is to revisit classical problems and explore new directions where real
world problems have been and can be successfully studied by an exchange of ideas and methods from PDE,
probability, and numerical analysis. Topics of the meeting where both probabilistic and analytic methods have been
essential to achieve major developments in recent years include the following.

* Nonlinear PDEs of parabolic and elliptic types arising in stochastic control problems (often called Bellman
equations, or Hamilton—Jacobi—Bellman equations), and in stochastic differential games (Isaacs equation). These
equations play important roles also in other areas of mathematics and applied fields. Monge Ampére equation,
which is a special Bellman equation, arises, for example, in solving central problems in differential geometry and in
optimal transport.

» Stochastic partial differential equations arising in nonlinear filtering (Zakai equations, Kushner—Shiryaev
equations), in Biology (e.g., the Fleming—Viot and Dawson—Watanabe equations), in Engineering (e.g., stochastic
Navier—Stokes equations) and in Physics (e.g., the Kardar—Parisi-Zhang equation).

Accomplishments: The conference were successfully held at the International Centre for Mathematical Sciences
(ICMS) on the campus of Edinburgh University, UK, on May 29th—June 2nd, 2017. Twelve participants from the US
were supported by this grant.

The meeting brought together world leading researchers, who made fundamental contributions to the theory of
nonlinear PDEs, probability and numerical analysis, and young scientists at different stages of their carrier.
Important new directions, ideas, and methods were presented in the meeting, motivated by recent mathematical
challenges arising in physics, engineering, biology, economics and finance, where bridges between different
mathematical fields can be used to make a significant progress.

Training Opportunities: The lectures were interspersed with discussion sessions and poster sessions, as well as
many opportunities for interaction between the participants. The participation of young researchers at an early
stage of their career were encouraged. The world famous senior speakers at the meeting attracted also Ph.D.
students from the US and other countries.

Results Dissemination: There were discussion sessions organized during the conference, and a summary of the
conference was published on the ICMS webpage.
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Final report

The conference were successfully held at the International Centre for Mathematical Sciences (ICMS)
on the campus of Edinburgh University, UK, on May 29th—June 2nd, 2017. Twelve participants
from the US were supported by this grant.

This conference was organized on the occasion of Professor Nicolai V. Krylov’s seventy-fifth birth-
day. Nicolai V. Krylov for decades has made fundamental contribution in PDEs, stochastic con-
trols, and filtering, and has been influential in many areas of pure and applied mathematics.

The objective of the meeting was to revisit classical problems and explore new directions where real
world problems have been and can be successfully studied by an exchange of ideas and methods
from of PDE, probability, and numerical analysis. Topics of the meeting where both probabilistic
and analytic methods have been essential to achieve major developments in recent years include
the following. (1) Nonlinear PDEs of parabolic and elliptic types arising in stochastic control prob-
lems (often called Bellman equations, or Hamilton—Jacobi—Bellman equations), and in stochastic
differential games (Isaacs equation). These equations play important roles also in other areas of
mathematics and applied fields. Monge Ampere equation, which is a special Bellman equation,
arises, for example, in differential geometry and in optimal transport. (2) Stochastic partial differ-
ential equations arising in nonlinear filtering (Zakai equations, Kushner—Shiryaev equations), in
Biology (e.g., the Fleming—Viot and Dawson—Watanabe equations), in Engineering (e.g., stochas-
tic Navier—Stokes equations) and in Physics (e.g., the Kardar—Parisi—-Zhang equation).

The meeting brought together world leading researchers, who made fundamental contributions to
the theory of nonlinear PDEs, probability and numerical analysis, and young scientists at different
stages of their carrier. The interplay between nonlinear PDEs, stochastic and numerical analysis
was extremely fruitful in the development of these areas. Important new directions, ideas, and
methods were presented in the meeting, motivated by recent mathematical challenges arising in
physics, engineering, biology, economics and finance, where bridges between different mathe-
matical fields can be used to make a significant progress. There were about 40-50 participants,
34 speakers (8 plenary lectures, 1 public lecture, 1 industry lecture, 22 talks from experts, sev-
eral short communications by young researchers). The list of speakers includes Robert Dalang,
Hongjie Dong, Vladimir Bogachev, Zdzislaw Brzezniak, Doyoon Kim, Kijung Lee, Alexander
Veretennikov, Laszl6 Gerencsér, Michael Rockner, Sergei Kuksin, Giuseppe Da Prato, Annie Mil-
let, Mariano Giaquinta, Maté Gerencsér, Erika Hausenblas, Terry Lyons (public lecture), David
Elworthy, Camelia Pop, Mark Freidlin, Etienne Pardoux, Kyeong-Hun Kim, Alexander Wentzell,
Dan Crisan, Tadahiro Oh, Arnulf Jentzen, Alexander Davie, Max Jensen, Franco Flandoli, Felix
Otto, and Seick Kim. These lectures were interspersed with discussion sessions and poster sessions,
as well as many opportunities for interaction between the participants.

The research topics represented by the speakers were aligned and support the research goals of
the Army. More specifically, Stochastic Partial Differential Equations (3.2.1.a), Measure-Valued
Stochastic Processes (3.2.1.b), Weakly Interacting Stochastic Systems and Mean-Fields Control
and Game Theory (3.2.1.c), and Other Areas that Require Stochastic Analytical Tools (3.2.1.¢)
such as stochastic fluid dynamics and turbulence.



