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Prof. Rufus Willett
University of Hawaii, USA

Title: “Ghost operators, expanders, and exactness”

Abstract: Associated to a discrete metric space X (for example, the natural numbers, or integers)
is an algebra of finite width, or band matrices with bounded entries acting on the Hilbert space
l2(X). In the first lecture, I’ll discuss so-called ghost operators on X - those with matrix entries
tending to zero at infinity - and how expansion-type conditions on X allow non-trivial examples
to exist as norm limits of band operators.

In the second lecture, I’ll discuss other representations of the algebra of band matrices arising
from metric ultralimits. I’ll explain what ghosts have to do with exactness in the sense of C∗-
algebra theory, and sketch applications to K-theory and Baum-Connes type conjectures (without
assuming any prior knowledge of exactness or K-theory).

Some of these lectures draw on joint work with Paul Baum, Erik Guentner, John Roe, and
Guoliang Yu.

Prof. Michael Roeckner
Universität Bielefeld, Germany

Title: Functional analytic approach to stochastic partial differential equations

Abstract: In the first lecture a new general approach to solve stochastic partial differential equa-
tions (SPDE) will be presented. This new approach is based on a so-called “rescaling transforma-
tion”, which transforms the SPDE into a (deterministic) PDE with random coefficients (RPDE).
This RPDE can then be considered as a nonlinear operatorial equation on an appropiate Geldfand
triple consisting of Lp-spaces of maps depending on time and ω ∈ Ω, where Ω, equipped with
σ-algebra F and a probability measure P, is the underlying probability space. To this operatorial
equation standard nonlinear functional analytic methods apply, since for a large class of SPDE
the corresponding operatorial equation satisfies classical monotonicity conditions. In particular,
if the drift of the initial SPDE is the subdifferential (or gradient) of a convex functional, then
the solution of the SPDE is identified as the solution of a minimization problem. Applications
include porous media, p-Laplace and transport equations perturbed by linear multiplicative noise.

The second lecture will concentrate on the so-called “weak approach” to SPDE. It relies on
a linearization procedure based on Itô’s formula, which transforms the SPDE into a linear PDE
for measures on the state space of the solutions to the SPDE, e.g. on L2(O), where O is an
open, bounded set in Rd. This linear PDE for measures is just the well-known correspond-
ing Fokker-Planck-Kolmogorov equation (FPKE), however, on an infinite dimensional space (as
e.g. L2(O)), whose measure valued solutions are just the transition probabilties of the solutions
to the underlying SPDE. Recently developed methods to prove existence and uniqueness of so-
lutions to FPKE will be summarized and new results how to construct the solution to the SPDE
from the solution of the FPKE will be presented.


