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Abstracts

Surface reconstruction via mean curvature flow
Emre Baspinar, University of Bologna, Italy

Abstract. Mean curvature flow is well known in Riemannian setting and it
presents new phenomena when it is studied in sub-Riemannian setting, which
can be considered as a degenerate limit of the Riemannian case. Short time
existence result for the flow has been established via different techniques. In
particular vanishing viscosity solutions can be obtained as the limit of the
corresponding Riemannian problem. However even smooth surfaces present
special points, called characteristic points, at which the normal vanishes. For
this reason the uniqueness problem is still open, and we will face this problem
in the first part of the talk. In the second part, we discuss the convergence
of a diffusion driven motion, inspired by Bence-Merriman-Osher algorithm.
The algorithm has concrete applications in a cortical inspired model of image
completion due to Citti-Sarti.

Title: to be announced
Giovanni Bellettini, University of Rome Tor Vergata, Italy

Abstract.
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Perturbations of the TV denoising and image inpainting method:
analytical aspects

Michael Bildhauer, University of Saarbrücken, Germany

Abstract. As a variant of the well known TV model, an alternative approach
is presented, which still is of linear growth involving a suitable parameter µ.
Depending on this parameter, the limit case is superlinear of type ”L log
L” (µ = 1), the case µ = 3 corresponds to the minimal surface situation
and the limit µ → ∞ represents the TV model. We are interested in the
analytical properties (in particular regularity) of solutions w.r.t. denoising
and inpainting models, which depend on the above mentioned paramter µ
and, of course, on the quality of the data f . In the second part of the talk,
higher order models are considered in the sense that we approximate the
higher order effects via a coupling term. Again the analytical properties of
solutions are the matter of interest.

A Wiener-Type Condition for Boundary Continuity of
Quasi-Minima of Variational Integrals

Emmanuele DiBenedetto (with U. Gianazza), Vanderbilt University, USA

Abstract. A Wiener-type condition for the continuity at the boundary
points of Q-minima, is established, in terms of the divergence of a suitable
Wiener integral.

Title: to be announced
Frank Duzaar, University of Erlangen-Nürnberg, Germany

Abstract.
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Title: to be announced
Peter Elbau, University of Vienna, Austria

Abstract.

An epiperimetric inequality for the thin obstacle problem
Matteo Focardi, University of Florence, Italy

Abstract. We report on an epiperimetric inequality for the thin obstacle
problem, extending the pioneering results by Weiss on the classical obstacle
problem (Invent. Math., 138 (1999), no.1, 23–50). This inequality provides
the means to study the rate of converge of the rescaled solutions to their
limits, as well as the regularity properties of the related free boundary. This
is joint work with E. Spadaro (MPI Leipzig).

The 1-harmonic flow
Lorenzo Giacomelli, University of Rome Sapienza, Italy

Abstract. The 1-harmonic flow is the formal gradient flow - with respect to
the L2-distance - of the total variation of a manifold-valued unknown func-
tion. The problem originates from image processing and has an intrinsic
analytical interest as prototype of constrained and vector-valued evolution
equations in BV -spaces. I will introduce a notion of solution and I will
present existence and uniqueness results for two specific manifolds: the hy-
peroctant of a sphere and a connected subarc of a regular Jordan curve. I
will also discuss possible extensions of these results to general manifolds, to-
gether with related open questions and conjectures. Based on joint works
with Agnese Di castro, José Mazòn and Salvador Moll. .
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A self-improving property of degenerate parabolic equations of
porous medium-type

Ugo Gianazza, University of Pavia, Italy

Abstract. We show that the gradient of solutions to degenerate parabolic
equations of porous medium-type satisfies a reverse Hölder inequality in suit-
able intrinsic cylinders. We modify the by-now classical Gehring lemma by
introducing an intrinsic Calderón-Zygmund covering argument, and we are
able to prove local higher integrability of the gradient of a proper power of
the solution u. This is a joint work with Sebastian Schwarzacher of Charles
University.

Parabolic quasiminimizers on metric measure spaces
Jens Habermann, University of Erlangen, Germany

Abstract. We consider a metric measure space (X , µ, d) which satisfies the
doubling property and supports a Poincaré inequality. For a domain Ω ⊂ X ,
let u : Ω × (0, T ) = ΩT → R be a parabolic quasiminimizer of the p energy
in the sense that

−
∫∫

ΩT

u ∂tΦ dµ dt+ 1
p

∫∫
spt Φ

g pu dµ dt ≤ Q
p

∫∫
spt Φ

g pu−Φ dµ dt,

for all test functions Φ ∈ Lipc(ΩT ), with a constant Q ≥ 1 and a fixed ex-
ponent p > 1. Here gu denotes the minimal p- weak upper gradient of the
function u. We will discuss some recent developments on regularity and sta-
bility for parabolic quasiminimizers in this setting. Parts of the talk are joint
work with Y. Fujishima..
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Title: to be announced
Joachim Hornegger, University of Erlangen-Nürnberg, Germany

Abstract.

Asymptotics on flows beneath travelling water waves
Konstantinos Kalimeris, University of Salzburg, Austria

Abstract. In this talk we consider the classical water wave problem de-
scribed by the Euler equations with a free surface under the influence of grav-
ity over a flat bottom. We restrict our attention to two-dimensional, finite-
depth periodic water waves with general vorticity. We formulate this prob-
lem as nonlinear (fixed) boundary value problem, through a semi-hodograph
transformation. An asymptotic technique is applied to approximate the so-
lutions of this problem that correspond to non-laminar flows. We provide
high-order approximations to periodic travelling wave profiles, depending on
the total mechanical energy of the water wave. Moreover, we provide the
velocity field and the pressure beneath the waves, in flows with constant vor-
ticity over a flat bed.

Parabolic weighted norm inequalities
Juha Kinnunen, Aalto University, Finland

Abstract. We discuss parabolic Muckenhoupt weights and functions of
bounded mean oscillation (BMO) related to a doubly nonlinear parabolic
partial differential equation. In the natural geometry for the doubly nonlin-
ear equation the time variable scales as the modulus of the space variable
raised to a power. Consequently the Euclidean balls and cubes have to be
replaced by parabolic rectangles respecting this scaling in all estimates. An
extra challenge is given by the time lag appearing in the estimates. The
main result gives a full characterization of weak and strong type weighted
norm inequalities for parabolic forward in time maximal operators. In addi-
tion, we give a Jones type factorization result for the parabolic Muckenhoupt
weights and a Coifman-Rochberg type characterization of the parabolic BMO
through parabolic Muckenhoupt weights and maximal functions. This is a
joint work with Olli Saari at Aalto University.
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Variational regularization of ill-posed inverse problems in a
Banach space setting

Clemens Kirisits, University of Vienna, Austria

Abstract. An important result in that context is the rate of convergence
of regularized solutions as the data noise decreases. Standard convergence
rates results typically require the regularization functional to be convex. I
will discuss extensions of this theory to functionals that are not convex but
have a polyconvex integrand.

Piecewise constant solutions and preservation of continuity for
the l1-anisotropic total variation ow in the plane

Michal Lasica, University of Warsaw, Poland

Abstract. We consider the l1-anisotropic total variation flow in the plane,
corresponding formally to the equation

ut = div(sgn ux1 , sgn ux2).

This is an example of anisotropic total variation flow ut = div(∂ϕ(Du)) with
ϕ = ‖ · ‖1, which has been applied to image denoising and decomposition as
an alternative to the isotropic TV flow. We prove that the flow preserves
the class of functions piecewise constant on rectangles, in fact we provide ex-
plicit description of evolution in this class. It is crucial to understand what
exactly happens at time instances when several regions where the function
is constant merge and non-local phenomenon of breaking may be exhibited,
leading to expansion of the jump set, which is not observed in the isotropic
case. Nevertheless, approximating continuous functions with piecewise con-
stant functions, we are able to show that continuous data stay continuous.
In fact, a large class of moduli of continuity is preserved by the flow. An
essential ingredient is a lemma, where a class of Cheeger problems for l1-
anisotropic perimeter is solved.
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Obstacle problems for the p-Laplacian via tug-of war games
Juan Manfredi, University of Pittsburgh, USA

Abstract. We present a stochastic approach to the single and double ob-
stacle problems for the p-Laplacian operator, where 2 ≤ p ≤ ∞. Solutions
are uniform limits of solutions to discrete min−max problems that can be
interpreted as satisfying the dynamic programming principle for appropri-
ate tug-of-war games with noise. In these games, both players in addition
to choosing their strategies, are also allowed to choose stopping times. The
solutions to the double-obstacle problems are limits of values of these games,
when the step-size controlling the single shift in the token’s position, con-
verges to 0. This is joint work with Marta Lewicka and Luca Codenotti
(Pittsburgh).

Asymptotic properties of entire solutions to non-homogeneous
elliptic equations in generalized metric settings

Vira A. Markasheva, University of Bologna, Italy

Abstract. Let us consider the behavior of generalized entire solutions for a
wide class of non-homogeneous quasilinear degenerate inequalities modeled
on the following prototype with p-Laplacian in the main part

i=1∑
m

X∗i (|Xu|p−2Xiu) ≥ |u|q−2u, x ∈ Rn, q > 1, p > 1,

where Rn is a Carnot-Carathéodory metric space or an appropriate homo-
geneous space, generated by the system of vector fields X = (X1, X2, .., Xm)
and X∗i denotes the adjoint of Xi with respect to Lebesgue measure. For the
case where p is less than the homogeneous dimension Q we have obtained a
sharp a priori estimate for essential supremum of generalized solutions from
below which imply some Liouville-type results.

Research supported by the program ”Erasmus Mundus Action 2 Lot 5 MID” provided by the European

Commission and coordinated by the University of Turku (Finland), grant No. MID2012B207. The

author has been additionaly funded by the project A.G.A.P.E. (Analysis in lie Groups and Applications

to Perceptual Emergences).
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The Euler-Lagrange equation for the anisopropic least gradient
problem

José Mazón, University of Valencia, Spain

Abstract. We find the Euler-Lagrange equation for the anisotropic least
gradient problem

inf
{∫

Ω
φ(x,Du) : u ∈ BV (Ω), u|∂Ω = f

}
being φ a metric integrand and f ∈ L1(∂Ω). We also characterize the func-
tions of φ-least gradient as those whose boundary of the level set are φ-area
minimizing in Ω.

Buoyancy numbers and Cheeger sets
Gwenael Mercier, Johann Radon Institute, Austria

Abstract. We consider the fluid mechanical problem of identifying the buoy-
ancy number of a solid inclusion (seen as an infinite-viscosity fluid) inside a
bounded fluid with an exterior no-slip condition. We restrict ourselves to a
configuration with anti-plane velocities, corresponding to infinite cylinders,
and show that such buoyancy numbers arise from an eigenvalue problem for
a constrained total variation. We construct particular solutions by consecu-
tively solving two Cheeger-type set optimization problems, and present some
geometries in which these may be solved explicitly. Finally, we consider a
numerical method for the eigenvalue problem, which is seen experimentally
to produce these geometric solutions.
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Nonlinear diffusion in transparent media
Salvador Moll, University of Valencia, Spain

Abstract. In this talk, we will discuss about some recent results concerning
nonlinear diffusion in transparent media. The focus will be the study of
the Dirichlet problems associated to some elliptic and parabolic PDEs whose
diffusion term takes the form

div
(
um

Du

|Du|

)
,

with m ∈ (−∞,∞). We will present existence and uniqueness results of
entropy solutions and some qualitative properties of them. This is a work in
progress in collaboration with L. Giacomelli and F. Petitta (SBAI, Universitá
di Roma I,”La Sapienza”).

What sparsity and l1 optimization can do for you
Stanley Osher, University of California, USA

Abstract. Sparsity and compressive sensing have had a tremendous impact
in science, technology, medicine, imaging, machine learning and now, in solv-
ing multiscale problems in applied partial differential equations, developing
sparse bases for Elliptic eigenspaces and connections with viscosity solutions
to Hamilton-Jacobi equations. l1 and related optimization solvers are a key
tool in this area. The special nature of this functional allows for very fast
solvers: l1 actually forgives and forgets errors in Bregman iterative methods.
I will describe simple, fast algorithms and new applications ranging from
image processing, machine learning to sparse dynamics for PDE.
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C1,α regularity for solutions of the p-Laplace equation in the
Heisenberg group for p > 4

Diego Ricciotti, University of Pittsburgh, USA

Abstract. We present a proof of the local Hölder regularity of derivatives of
weak solutions to the p-Laplace equation in the Heisenberg group H1 for the
range p > 4. We use new integration by parts and properties of the equation
to estimate in an appropriate way the new terms arising due to the non com-
mutativity of the horizontal vector fields. This in turn allows to show that
the horizontal derivatives belong to some De Giorgi classes and eventually
that they are Hölder continuous , but forces the bound p > 4.

Evolution by Non–Convex Functionals
Otmar Scherzer, Univerity of Vienna, Austria

Abstract. We present PDEs, which allow for correcting displacement er-
rors, for dejittering, and for deinterlacing, respectively. These equations are
derived via a generalized semi-group concept for non–convex energy function-
als. We use relaxation and convexification to define generalized minimizers of
the non-convex energies, and consider their evolution. Exemplary validation
of the solution concept of the flow related to a non-convex energy functional,
which corrects for displacement errors, is performed. The flow turns out to
be the mean curvature motion. This is joint work with P. Elbau (Vienna),
M. Grasmair (Trondheim), F. Lenzen (Heidelberg).
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The obstacle problem for the total variation flow
Christoph Scheven, University of Duisburg-Essen, Germany

Abstract. We present existence results for the obstacle problem associ-
ated to the total variation flow. For regular obstacles, we use the method
of minimizing movements to construct variational solutions in the spirit of
Lichnewsky and Temam. The case of irregular obstacles is treated by an
approximation method. Finally, we study the case of thin obstacles, which
requires the utilization of the (n − 1)–dimensional variational measure that
was introduced by De Giorgi, Colombini & Piccinini for the analysis of the
related stationary problem of minimal surfaces with thin obstacles. The talk
is based on a joint work with Verena Bögelein (Salzburg) and Frank Duzaar
(Erlangen).

The (thin) obstacle problem for the total variation
Thomas Schmidt, University of Hamburg, Germany

Abstract. The talk is concerned with the minimization problem for the
total variation (or the area functional) in the presence of an obstacle. The
focus is on existence of BV minimizers, convex duality, connections with BV
supersolutions to the 1-Laplace equation, and the treatment of very general
obstacles. A crucial technical tool is a new generalized product of divergence-
measure vector fields and gradient measures of BV functions. The presenta-
tion is based on joint works with Christoph Scheven (Duisburg-Essen).

Parabolic Equations and the bounded slope condition
Stefano Signoriello, University of Erlangen Nürnberg, Germany

Abstract. For a convex function f : Rn → R and a Lipschitz-continuous
initial-boundary value uo ∈ W1,∞(Ω) satisfying the classical bounded slope
condition, we have a look at the Cauchy Dirichlet problem of evolutionary
partial differential equations

∂tu− div Df(Du) = 0 in ΩT

with u = uo on ∂PΩT . We are concerned with the existence of variational so-
lutions u : ΩT → R with Du ∈ L∞(Ω,Rn), i.e., which are Lipschitz-continuous
with respect to the spatial variable.
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Hölder continuity of parabolic quasi-minimizers
Thomas Singer, University of Salzburg, Austria

Abstract. This talk is addressed to regularity results for parabolic quasi-
minimizers. The so-called quasi-minimizers or Q-minima unify the concepts
of weak solutions and minimizers in the following sense: Any minimizer of an
integral functional is also a quasi-minimizer. Moreover, with the help of the
growth conditions, it can be seen that any weak solution to a parabolic partial
differential equation without variational structure is also a quasi-minimizer of
some integral functional. In this respect, many questions of regularity can be
answered simultaneously for weak solutions to partial differential equations
as well as for minimizers of variational problems by studying these issues
for quasi-minimizers. We will show that any parabolic Q-Minima is locally
bounded and locally Hölder continuous if the associated integrand satisfies
a p-growth condition for p > 2n

n+2 . The talk is based on a joint work with
Stefano Signoriello.

A Necessary and Sufficient Condition for the Continuity of Local
Minima of Parabolic Variational Integrals with Linear Growth

Colin James Klaus Stockdale, Vanderbilt University, USA

Abstract. For proper minimizers of parabolic variational integrals with
linear growth with respect to |Du|, we establish a necessary and sufficient
condition for u to be continuous at a point (x0, t0), in terms of a sufficient
fast decay of the total variation of u about (x0, t0). These minimizers arise
also as proper solutions to the parabolic 1-Laplacian equation. Hence, the
continuity condition continues to hold for such solutions. This is joint work
with Ugo Gianazza and Emmanuele DiBenedetto.
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Existence of very weak solutions of doubly nonlinear parabolic
equations with measure data

Stefan Sturm, University of Salzburg, Austria

Abstract. We deal with a Cauchy-Dirichlet problem with homogeneous
boundary conditions on the parabolic boundary of a space-time cylinder for
doubly nonlinear parabolic equations, whose prototype is

∂tu− div
(
|u|m−1|Du|p−2Du

)
= µ

with a non-negative Radon measure µ on the right-hand side. Here, the
doubly degenerate (p ≥ 2, m > 1) and singular-degenerate (p ∈ ( 2n

n+2 , 2),
m > 1) cases are considered. The equation passes into the porous medium
equation when p = 2, and the p-Laplacian equation for m = 1, respectively.
Our central objective is to establish the existence of a solution in the sense
of distributions. The constructed solution is obtained by a limit of approxi-
mations, i. e. we use solutions of regularized Cauchy-Dirichlet problems and
pass to the limit to receive a solution for the original Cauchy-Dirichlet prob-
lem. Since we are concerned with the measure data problem, the key idea
is to apply an energy estimate below the natural growth that concedes some
weakly convergent subsequences. The main difficulty in the remaining proof
is the passage to the limit in the equation and the associated verification
of the pointwise convergence of the approximating sequence and its spatial
derivatives.

Sharp pointwise estimates for solutions to nonlinear degenerate
parabolic equations

Stella Vernier Piro, University of Cagliari, Italy

Abstract. In this talk we discuss the Cauchy problem associated to a class
of nonlinear degenerate parabolic equations, whose prototype is the parabolic
p-Laplacian (2 < p < ∞). By using a DiBenedetto-DeGiorgi approach we
prove optimal estimates for weak solutions. Moreover existence and sharp
pointwise estimates from above and from below for the fundamental solutions
are derived. The results have been established in a joint work with Verena
Bögelein, Francesco Ragnedda e Vincenzo Vespri.
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Pointwise estimates for singular parabolic equations
Vincenzo Vespri, University of Florence, Italy

Abstract. We consider nonnegative solutions to singular parabolic equa-
tions. We prove that the value in a point gives a sharp bound from be-
low of the solution in the future and, quite surprisingly, also in the past.
These results were obtained in collaboration with Calahorrano, Ragnedda
and Vernier. The method is based on DiBenedetto’s techniques.
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