Seventh Bielefeld-SNU Joint Workshop in Mathematics
Abstracts

February 26 — March 1, 2019

Mosco convergence of nonlocal to local quadratic forms

Guy Fabrice Foghem Gounoue

We study sequences of nonlocal quadratic forms and function spaces that are related to Markov jump
processes in bounded domains with a Lipschitz boundary. Our aim is to show the convergence of
these forms to local quadratic forms of gradient type. Under suitable conditions we establish the
convergence in the sense of Mosco. Our framework allows to study bounded and unbounded nonlocal
operators at the same time. Moreover, we prove that smooth functions with compact support are
dense in the nonlocal function spaces under consideration.

On the division problem for wave maps

Sebastian Herr

Tataru’s approach to wave maps in the critical Besov space is revisited. A new solution to the division
problem via bilinear Fourier restriction estimates and atomic function spaces will be presented.

Estimates of Dirichlet heat kernels for unimodal Lévy processes
with low intensity of small jumps

Jaehoon Kang

In this talk, we discuss transition density functions for pure jump unimodal Lévy processes killed
upon leaving an open set D. In analytic point of view, the transition density function is Dirichlet heat
kernel for infinitesimal generator of the corresponding Lévy processes. Under some mild assumptions
on the Lévy density, we establish two-sided Dirichlet heat kernel estimates when the open set D is
CU1. This result covers the case that the Lévy densities of unimodal Lévy processes are regularly
varying functions whose indices are equal to the Euclidean dimension. This is a joint work with Soobin
Cho and Panki Kim.

Spectral analysis of non-local Markov generators

Yuri Kondratiev

We study generators of random walks in the continuum and their potential perturbations. Main
problems which will be discussed: the existence and properties of ground states, resolvent bounds,
heat kernels for non-local generators. Applications to certain real world models will be a subject of
our considerations.



Sobolev spaces and calculus of variations on fractals

Melissa Meinert

In this talk, we will review p—energies and (1,p)—Sobolev spaces for fractals and metric measure
spaces that carry a local Dirichlet form. These Sobolev spaces are then used to generalize some basic
results from the calculus of variations, such as the existence of minimizers of convex functionals.

New regularity results for dispersive PDE on tori via shorttime
Strichartz estimates

Robert Schippa

In Euclidean space linear dispersive PDE are characterized by a decay estimate and conservation of
mass. On compact manifolds mass is still conserved, but the decay estimate can not hold globally
in time because this would contradict mass conservation. In now already classical works by Burg-
Gerard-Tzvetkov (2004) and Staffilani-Tataru (2002) was pointed out how localization in time to
small frequency dependent time intervals recovers the dispersive estimate. These considerations are
combined with shorttime function spaces utilized in Ionescu-Kenig-Tataru (2008) for solutions on
Euclidean space. New regularity results for dispersive PDE on tori from the preprints arXiv:1704.07174
and arXiv:1810.04406 are presented.



