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General Information

The university building

The university is located in one large building. There is one main hall in the middle con-
necting all parts of the building. These are labelled by letters. The main hall is on level 0
and it houses shops (books, stationaries, grocery), a post office, and several restaurants and
coffee shops.

All lectures will take place in the hall of IBZ which is located 100 meters southeast of the
university (see the graphic on page 5; Full adress: Morgenbreede 35, 33615 Bielefeld).

Restaurants in the university building

Westend, opening hours: Mo – Fr 11:00 – 16:00, Sat 11 – 14:30
Located next to the swimming pool at one end of the main hall.
Serves full meals but also cakes and salads. Self-service.

Mensa, opening hours: Mo – Fr 11:30 – 14:15
The Salad bar is a part of the Mensa offering various types of salads (surprise) and some
warm food. Here you can pay with cash. The Mensa offers also 2-4 fixed menus. If you
want one of the fixed menus, you cannot pay with cash. You need to decide about the
menu and buy a "ticket" beforehhand at the counter next to the display.

Univarza–Restaurant, opening hours: Mo – Fr 10:00 – 24:00
Serves full meals, but also pizzas, salads, or just coffee or tea.
Besides the restaurant, there is also a snack bar.

Cafeteria, opening hours: Mo – Fr 8:00 – 20:00, Sat 9:00-14:30
Between the main entrance and the Mensa. Serves full meals, sandwiches and light meals
as well as cakes, salads, or just coffee or tea.

Furthermore, there are small coffee shops on the ground and first floor of the main hall.

Internet

During the conference you can use your personal guest-account. Just connect to WLAN-
Network “guest”. When you open your web browser you will be asked the username and
password which you can find in your registration folder. After authentication, you can
use the WLAN connection with any software as usual (e.g. Email, Skype, SSH). You might
need to re-authenticate e.g. after waking up your computer from sleep/suspend mode.
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Library

On the first floor, around the whole building. Math books and journals are in part V1.
Entrances to the library are from the first floor of the main hall. To go to the mathematics
part use the entrances in part L1 or M1.
Opening hours:

Entrance L1: Mo – Fr 8:00 – 1:00 am, Sat – Sun 9:00 – 22:00.

Entrance M1: Mo – Fr 9:00 – 16:00.

Public Transport

The tram Stadtbahn Linie 4 connects the University to the city center.
Stop “Rathaus” for hotel “Arcadia”.

Tickets for one or four trips can be obtained from the machines at each station. You need
tickets “Preisstufe 1”, single trip 2.10 Euro, 4 trips 7.00 Euro. Make sure to validate your
ticket at the stamp machines inside the tram when boarding.

Tuesday

Please note that Tuesday is a public holiday. Shops and institutions will be closed.

Conference Dinner

There will be a conference dinner on Tuesday evening in the restaurant "KDW" in Werther-
straße 58. We would like to collect 30 EUR from everyone (with permanent position, dis-
counts for grad students etc.) who wants to join.
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Program

Main venue is the hall in IBZ.

Monday Tuesday Wednesday
9:00–9:20 — Registration —
9:20–9:30 — Opening —
9:30–10:10 On the best Lipschitz exten-

sion problem for a discrete
distance and the discrete ∞-
Laplacian
Julio D. Rossi

Pittfalls for plate type
equations
Guido Sweers

10:15–10:55 Nonlocal characterization
of Sobolev vector fields and
some applications
Tadele A. Mengesha

Peridynamic continuum
theory
Richard B. Lehoucq

On stochastic conservation
laws
Guy Vallet

11:00–11:30 — Coffee Break —
11:30–12:10 A free boundary problem of

two-phase type related to
the fractional Laplacian
Erik Lindgren

Intrinsic metrics for regular
Dirichlet forms
Daniel Lenz

Log-Sobolev inequality for
Kawasaki dynamics with
superquadratic single-site
potential
Georg Menz

12:15–12:55 Lyapunov functions and
convergence to equilibrium
for non-local in time prob-
lems
Rico Zacher

The divergence equation
Piotr B. Mucha

On some stochastic evolu-
tionary equations
Stig-Olof Londen

13:00–14:30 — Lunch Break —
14:30–15:10 Renormalized solutions

adapted to the fractal
Laplace operator
Boris Andreianov

Everywhere Hölder-conti-
nuity of solutions to a class
of elliptic Euler systems
Jens Frehse

15:15–15:55 Entropy solution theory of
nonlocal convection diffu-
sion equations
Espen Robstad
Jakobsen

On motions of Prandtl-
Eyring fluids in 2D
Lars Diening

16:00–16:45 — Coffee Break —
16:45–17:30 Finite elements approxima-

tion of second order linear
elliptic equations in diver-
gence form with right-hand
side in L1

François Murat

Multicomponent reactive
flows
Ewelina Zatorska

19:30 — Conference Dinner —
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Abstracts

(sorted alphabetically by the family names of the speakers)

Boris ANDREIANOV

Renormalized solutions adapted to the fractal Laplace operator

The notions of renormalized and entropy solutions to elliptic PDE problems (including the
Laplace operator as the fundamental example) permitted to solve these problems with L1

and measure data. In this work in collaboration with N. Alibaud and M. Bendahmane, we
extend these ideas to certain non-local operators (now, the fractal Laplacian is the funda-
mental example). The main difficulty is to circumvent the use of chain rules, not available
in the non-local framework. We achive an existence and uniqueness result for L1 data. On
this occasion, we re-visit classical well-posedness proofs for renormalized and entropy so-
lutions.

Lars DIENING

On motions of Prandtl-Eyring fluids in 2D

The stationary flow of a fluid of Prandtl-Eyring type is described by the equation of
motion

−div σ +∇q + div(u⊗ u) = f ,

with σ = DW(ε(u)) and W(ε) = |ε(u)| ln(1 + |ε(u)|), where ε(u) := 1/2(∇u +∇uT). In
particular, the potential is only super linear by a logarithmic factor. This results in severe
mathematical problems in the existence theory of weak solutions already in two dimen-
sions. Several standard tools like Korn’s inequality fail in such a functional setting. We
show how to overcome these difficulties by a subtle modification of the Lipschitz trunca-
tion technique.

Jens FREHSE

Everywhere Hölder-continuity of solutions to a class of elliptic Euler systems

We consider nonlinear elliptic systems with p growth which are Euler equations to a vari-
ational integral with integrand F(x, grad u). In the talk we will prove everywhere Hölder-
continuity and corresponding a-priori estimates of solutions under assumptions on the
integrand which are not covered by the well-known theory of Uhlenbeck. These structure
conditions cover, for example, cases where F(x, grad u) is a sum or a product of powers
of positively definite quadratic forms. Non convex integrands of the form

∣∣| grad u|2 − 1
∣∣p

for p > 2 can be treated, too. In the convex case we obtain existence of Hölder continous
solutions to the variational problem; in the non convex case we get only a priori estimates
for smooth solutions. The proof relies on a new weighted norm technique for problems
with p structure. The talk is based on a joint work with Miroslav Bulicek (Prague).
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Espen Robstad JAKOBSEN

Entropy solution theory of nonlocal convection diffusion equations

I will summarize recent results on a class of nonlocal or fractional convection diffusion
equations. This rather wide class of equations include fractional conservation laws, certain
fractional porous medium equations (à la Vazquez), and new strongly degenerate equa-
tions. Topics that will be covered are:

1. a good definition of entropy solutions,

2. a Kruzkov type uniqueness result,

3. new continuous dependence results,

4. a convergent numerical method,

5. Existence of solutions in L1 ∩ L∞, and

6. Kuznetsov type error estimates.

The talk is based on joint work with Simone Cifani and Nathaël Alibaud.

Richard B. LEHOUCQ

Peridynamic continuum theory

The peridynamic balance laws allow the consideration of discontinuous motion, or de-
formation, by relying on integral operators. These operators sum forces and power expen-
ditures separated by a finite distance and so represent nonlocal interaction. The integral
operators replace the differential divergence operators conventionally used so obviating
special treatment at points of discontinuity. My presentation reviews the peridynamic the-
ory including statistical mechanical foundations, thermodynamic restrictions for elastic
materials and an emerging mathematical theory.

Daniel LENZ

Intrinsic metrics for regular Dirichlet forms

We study what might be called an intrinsic metric for a general regular Dirichlet form
and discuss a Rademacher type theorem. For strongly local forms we show existence of
a maximal intrinsic metric (under a weak continuity condition) and for Dirichlet forms
with an absolutely continuous jump kernel we characterize intrinsic metrics by bounds on
certain integrals. (Joint work with Rupert Frank and Daniel Wingert).
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Erik LINDGREN

A free boundary problem of two-phase type related to the fractional Laplacian

In this talk, I will discuss a non-local free boundary problem of two-phase type, related
to the fractional Laplacian. In particular, I will discuss the optimal regularity and the sepa-
ration of phases. It turns out that certain non-local problems differ from their local siblings,
in the sense that the two phases can never meet. This is a joint project with Mark Allen and
Arshak Petrosyan.

Stig-Olof LONDEN

On some stochastic evolutionary equations

In this talk I will consider stochastic parabolic equations of convolution type

u + k1 ∗ Au =
∞

∑
k=1

k2 ? gk, t ≥ 0,

in an Lp-setting, 2 ≤ p < ∞. The solution u is a function of t, ω, x, with ω in a probability
space and x in B, a measure space with positive measure. The kernels k1, k2 are powers of
t, i.e., multiples of tα−1, tβ−1, with α in (0, 2), β in (1/2, 2), respectively. The mapping A is a
nonnegative linear operator of D(A) ⊂ Lp(B) into Lp(B). The convolution integrals k2 ? gk

are either stochastic Ito-integrals or Skorohod integrals. Existence and regularity results are
obtained.

Tadele A. MENGESHA

Nonlocal characterization of Sobolev vector fields and some applications

In this talk, I will present a new nonlocal characterization of Sobolev vector fields as well
as functions of bounded deformations. The characterization is a derivative-free description
in the spirit of Korn’s inequality. As an application rigid deformations will be identified as
a kernel of a nonlocal operator. I will also give compactness results and present a well-
posedness result for a linear nonlocal equation of motion that emerges from the bond-
based Peridynamic model.

Georg MENZ

Log-Sobolev inequality for Kawasaki dynamics with superquadratic single-site
potential

In this talk about a joint work with Felix Otto, we consider a non-interacting unbounded
spin system with conservation of the mean spin. We derive a uniform log-Sobolev inequal-
ity (LSI) provided the single-site potential is a bounded per- turbation of a strictly con-
vex function. The scaling of the LSI constant is optimal in the system size. The argument
adapts the two-scale approach of Grunewald, Otto, Westdickenberg, and Villani from the
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quadratic to the general case. Using an asymmetric Brascamp-Lieb type inequality for co-
variances we reduce the task of deriving a uniform LSI to the convexification of the coarse-
grained Hamiltonian, which follows from a general local Cramér theorem.

Piotr B. MUCHA

The divergence equation

I would like to talk about a generalization of the divergence operator for the issue of
construction of weak solutions to the divergence equation

div v = f in Ω, v = 0 at ∂Ω

with f = div R. We are interested in the case as R is of low regularity. To obtain the desired
result we have to modify the classical Bogovskij formula. Such result is irreplaceable in
order to solve the Stokes system in the maximal regularity regime. The results based on
joint works with Daphaël Danchin from Paris.

François MURAT

Finite elements approximation of second order linear elliptic equations in divergence
form with right-hand side in L1

In this lecture I will report on joint work with J. Casado-Díaz, T. Chacón Rebollo, V. Gi-
rault and M. Gómez Marmol which has been published in Numerische Mathematik, vol.
105, (2007), pp. 337-374. We consider, in dimension d ≥ 2, the standard P1 finite elements
approximation of the second order linear elliptic equation in divergence form with coeffi-
cients in L∞(Ω) which generalizes Laplace’s equation, i.e. - div ADu = f . We assume that
the family of triangulations is regular and that it satisfies an hypothesis close to the clas-
sical hypothesis which implies the discrete maximum principle. When the right-hand side
belongs to L1(Ω), we prove that the unique solution of the discrete problem converges in
W1,q

0 (Ω) (for every q with 1 ≤ q < d/(d− 1) to the unique renormalized solution of the
problem. We obtain a weaker result when the right-hand side is a bounded Radon mea-
sure. In the case where the dimension is d = 2 or d = 3 and where the coefficients are
smooth, we give an error estimate in W1,q

0 (Ω) when the right-hand side belongs to Lr(Ω)
for some r > 1.
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Julio D. ROSSI

On the best Lipschitz extension problem for a discrete distance
and the discrete ∞-Laplacian

This talk is concerned with the best Lipschitz extension problem for a discrete distance
that counts the number of steps. We relate this absolutely minimizing Lipschitz extension
with a discrete ∞-Laplacian problem, which arise as the dynamic programming formula
for the value function of some ε-tug-of-war games. As in the classical case, we obtain the
absolutely minimizing Lipschitz extension of a datum f by taking the limit as p → ∞ in a
nonlocal p–Laplacian problem. Joint work with J Mazon and J Toledo.

Guido SWEERS

Pittfalls for plate type equations

The Dirichlet problem for the second order Poisson equation and many of its nonlin-
ear variants are extremely well-studied. When considering the biharmonic equation one
needs two boundary conditions and it is less obvious which are the most natural. As this
biharmonic equation is also known as the Kirchhoff-Love model for a thin elastic plate,
the model should motivate which boundary conditions are most interesting. If time per-
mits, we will discuss for the so-called clamped, the hinged and the supported plate, the
behaviour of the solutions and the problems that appear in finite element approximations.
And indeed, whenever the plate has corners, some surprising mathematical features ap-
pear. One of these explains the figure that is used by civil engineers as a discrete model of a
flat roof. The results are joint work partly with Serguei Nazarov and partly with Athanasios
Stylianou.

Guy VALLET

On stochastic conservation laws

In this talk, we are interested in the formal stochastic nonlinear conservation law of type:

du− div( f (u))dt = h(u)dw, Ω×Rd × (0, T),

with an initial condition u0 in L2(Rd) and d ≥ 1. After a brief reminder on conservation
laws and stochastic problems, we propose to prove the existence and the uniqueness of
the entropy solution. The result is based on Kruzhkov’s doubling-variable method and the
convergence in the sense of Young measures.
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Rico ZACHER

Lyapunov functions and convergence to equilibrium for non-local in time problems

We study the asymptotic behaviour as time goes to infinity of bounded solutions to
various types of non-local in time problems. In particular we investigate equations of order
less than one, equations of order between one and two, and second order equations with
weak damping of memory type. We construct appropriate Lyapunov functions and prove
convergence to a steady state using the Lojasiewicz technique. As an application we also
consider the non-isothermal Cahn-Hilliard equation with memory.

Ewelina ZATORSKA

Multicomponent reactive flows

Development of rigorous mathematical theory for reactive flows is of fundamental need
for purposes of many practical applications. In most of them, one has to deal with mul-
ticomponent mixtures undergoing reactions that are, in general, completly reversible. In
this talk I will summarize the recent results on the existence of solutions to the full Navier-
Stokes system coupled with the species mass balance equations and present the open prob-
lems.
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