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Computation and generalizations of the Douady–Earle extension

In collaboration with Clifford Earle and others, we have developed a com-
putational approach to the conformally natural extension due to Douady and
Earle. In the disk, their method extends homeomorphisms of the boundary
of the disk D to homeomorphisms of D. A more general setting, that arises
quite naturally, are the degree 1 monotone maps of the circle; that result will
be discussed together with the iterative algorithm that provides the exten-
sion. Some generalizations and open questions will be mentioned.

Lev Aizenberg
e-mail: aizenbrg@math.biu.ac.il

Bar-Ilan University, Ramat Gan, Israel

Classical results of Bohr and Rogosinski on power series and their
multivariate analogs

Classical Bohr’s theorem (1914) asserts that if the sum of a power series
in the unit disk is less than 1 modulo, then the sum of the absolute values
of the terms of this series is less than 1 in the disk of radius 1/3, and this
constant 1/3 is sharp. A new very simple proof of this theorem will be given
in the lecture.

Rogosinski’s theorem (1923) asserts that in the same situation each partial
sum of the series is less than 1 modulo in the disk of radius 1/2, and here
just 1/2 is sharp.

In the second part maltivariate analogs of these results will be discussed.
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A generalised Schwarz–Pick Lemma
(joint work with J. Rovnyak)

A generalisation is given of the classical Schwarz–Pick Lemma for analytic
mappings of the unit disk into itself.

Boris Apanasov
e-mail: apanasov@ou.edu

University of Oklahoma, Norman, OK, USA

Quasiconformal conjugation of reflection groups and disc bundles
with complex structures

We will discuss real and complex hyperbolic structures associated with
discrete groups generated by reflections. This is closely related to the well
known problem of quasiconformal stability of deformations posed by L. Bers,
S. L. Krushkal and D. Sullivan, as well as to the variety of representations
of word hyperbolic groups in the sense of M. Gromov, in particular, to its
connectedness.

Jonathan Arazy
e-mail: jarazy@math.haifa.ac.il
University of Haifa, Haifa, Israel

Maximal and minimal Banach spaces of holomorphic functions on
bounded symmetric domains

Let D be a Cartan domain (i.e. an irreducible bounded symmetric domain
in its Harish Chandra realization), and let G be the group of all holomorphic
automorphisms of D. Let

U (λ)(g)(f)(z) := (J(g−1)(z))λ/p f(g−1(z)), ∀z ∈ D, ∀g ∈ G
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be an irreducible action of G on holomorphic functions on D belonging to
the analytic continuation of the holomorphic discrete series (here p is the
genus of D, λ is the “Wallach parameter”, and “J” stands for the complex
Jacobian).

We study the structure of the Banach spaces of holomorphic functions on
D which are isometrically invariant under U (λ)(G). In particular — we prove
the existence of a maximal and a minimal U (λ)(G)-invariant spaces, establish
their duality with respect to the (unique) U (λ)(G)-invariant inner product,
and identify the maximal and the minimal spaces in concrete terms. It follows
that the maximal space consists of all holomorphic functions F on D for
which F (z)h(z, z)λ/2 is bounded, where h(z, w) is the “Jordan determinant”
(given by det(I−zw∗) in the matrix domains). For big enough λ the minimal
space is identified with the space of all holomorphic functions f on D for
which f(z)h(z, z)λ/2 is integrable with respect to the (unique) G-invariant
measure on D.

These results are extended to points λ in the pole set of D in the case
where the highest quotient of the composition series of the U (λ)(G)-invariant
spaces is unitarizable and to U (λ)(G)-invariant Banach spaces of analytic
functions which are supported on the highest quotient. The main tool is the
intertwining formula

N s(
∂

∂z
)U (λ)(g) = U (p−λ)(g) N s(

∂

∂z
), ∀g ∈ G.

Here N(z) is the Jordan-theoretic determinant, d is the dimension of D, r is
the rank of D and s := d/r − λ is a positive integer.

Vladimir Azarin
e-mail: azarin@math.biu.ac.il

Bar-Ilan University, Ramat Gan, Israel

On a sharp lower estimate of the order of positive harmonic
functions in a T -homogeneous domain

(joint work with A. A. Gol’dberg)

Let G be a simply connected domain in C which is T -homogeneous, i.e.,
TG = G for some T > 0, and ρ(G) be the order of the minimal positive
harmonic function in G. We prove that ρ(G) ≥ ρ(GS), where GS is a kind of
symmetrization of G, introduced in [1]. This implies a sharp lower bound for
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ρ(G) in terms of conformal modulus of a quadrilateral naturally connected
with G.
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Sobolev spaces of infinite order and their applications to nonlinear
differential equations

The subject of my research is a new perspective direction in the theory of
infinitely differentiable functions spaces and their applications to nonlinear
partial differential equations.

Catherine Beneteau
e-mail: beneteca@shu.edu

Seton Hall University, Vienna, VA, USA

A survey of extremal problems for non-vanishing analytic
functions

In this talk, I will give a brief survey of duality techniques introduced
by S. Ya. Khavinson in 1949 and independently by Rogosinski and Shapiro
in 1953. I will discuss how these techniques were then applied to general
extremal problems for non-vanishing functions in analytic function spaces in
the 50’s and 60’s. I will also examine the Bergman space context, where such
techniques seem to fail. However, in a wide class of such problems, solutions
exist and are unique, and we are able to obtain some regularity results with
surprising twists. In particular, if we consider the specific problem of mini-
mizing the norm of non-vanishing Bergman functions whose first two Taylor
coefficients are given, the conjectured form of the extremal is not continuous
in the closed disk! This most recent result is joint work with D. Aharonov,
D. Khavinson, and H. Shapiro.
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Briot–Bouquet differential subordinations and superordinations

In [5] the authors determined conditions on ψ and h so that

ψ(p(z), zp′(z)) = Θ(p(z)) + zp′(z)Φ(p(z)) ≺ h(z) ⇒ p(z) ≺ q(z),

and their result was generalized by the author in [1] and [2] for the cases

ψ(p(z), zp′(z)) ≡ ψ1(p(z), zp′(z)) = α(p(z)) + β(p(z))γ(zp′(z))

and

ψ(p(z), zp′(z)) ≡ ψ2(p(z), zp′(z)) = α(zp′(z)) + β(zp′(z))γ(p(z)).

Now we have extended the above mentioned results, and in addition we
have obtained in [3] and [4] the so-called sandwich-type results (bounded-type
theorems), that means sufficient conditions such that

ψ1(q1(z), zq′1(z)) ≺ ψ1(p(z), zp′(z)) ≺ ψ1(q1(z), zq′1(z)) (1)

or

ψ2(q1(z), zq′1(z)) ≺ ψ2(p(z), zp′(z)) ≺ ψ2(q1(z), zq′1(z)), (2)

implies q1(z) ≺ p(z) ≺ q2(z). Moreover, the functions q1 and q2 are respec-
tively the best subordinant and the best dominant of (1) and (2).

As applications of our main results, we will give some special cases ob-
tained for the appropriate choice of α, β, γ, of the subordinants q1 and of
the dominants q2. Remark that the first type of differential subordinations
represents a generalization of the Briot–Bouquet differential subordination,
that is

p(z) +
zp′(z)

βp(z) + γ
≺ h(z).
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Bolyai Math. 31 (1986), no. 1, 45–50.

5
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Bolyai Math. 31 (1986), no. 2, 13–21.
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Multiplicative functions and Prym differentials on variable
compact Riemann surfaces

To be announced.

Vladimir Derkach
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Convergence of Pade approximants for generalized Nevanlinna
functions

(joint work with M. Derevjagin)

For a wide class of generalized Nevanlinna functions convergence of di-
agonal Pade approximants is proven. As a partial case the earlier result of
E. Rakhmanov is covered. The proof is based on the Schur algorithm of solv-
ing the indefinite moment problem for the generalized Nevanlinna function
and the spectral theory of the corresponding generalized Jacobi matrices.
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Self-improving behaviour of inner functions as multipliers

For an inner function I, it is often true that multiplication by I either
destroys smoothness completely or does not affect it at all. We shall discuss
this phenomenon in various concrete situations.

Vladimir Eiderman
e-mail: eiderman@orc.ru

Moscow State Civil Engineering University, Russia

Cartan-type estimates for the Cauchy potential

Let ν be a complex Radon measure in C with a compact support and let
C∗ν(z) = supε>0 |

∫
|ξ−z|>ε

(ξ − z)−1dν(ξ)| be the maximal Cauchy transform

of ν. For an arbitrary measuring function h(t) we estimate the Hausdorff
h-content of the set Z∗(P, ν) := {z ∈ C : C∗ν(z) > P}, where P is a given
positive number. This is a direct generalization of the problem on estimates
of the logarithmic derivative of polynomials, posed by Macintyre and Fuchs
in 1940 and solved by Anderson and Eiderman in 2005. The obtained results
are sharp for a wide class of measuring functions.

Research is supported by Russian Foundation of Basic Research, Grant
05-01-01021.

Alex Eremenko
e-mail: eremenko@math.purdue.edu
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Polya’s conjecture on the zeros of successive derivatives of real
entire functions

To be announced.
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Theta function identities

In this talk I shall describe how theta function identities give rise to
sometimes elementary and sometimes deep combinatorial facts.

Sergiy Favorov
e-mail: favorov@assa.kharkov.ua

Karazin Kharkov National University, Kharkov, Ukraine

Zero sets of some classes of entire functions

We give complete descriptions of zero sets for some classes of entire func-
tions of exponential growth, in particular, for the class of functions bounded
on the real axis.

Yoel Feler
e-mail: feler@tx.technion.ac.il

Technion – Israel Institute of Technology, Haifa, Israel

Spaces of geometrically generic configurations

Let X denote either CPm or Cm. We study certain analytic properties
of the space En(X) of ordered geometrically generic n-point configurations
in X. This space consists of all q = (q1, ..., qn) ∈ Xn such that no m + 1 of
the points q1, ..., qn belong to a hyperplane in X. In particular, we show that
for n big enough any holomorphic map f : En(CPm) → En(CPm) commuting
with the natural action of the symmetric group S(n) in En(CPm) is of the
form f(q) = τ(q)q = (τ(q)q1, ..., τ(q)qn), q ∈ En(CPm), where τ : En(CPm) →
PSL(m + 1,C) is an S(n)-invariant holomorphic map. A similar result holds
true for mappings of the configuration space En(Cm).

8



Shmuel Friedland
e-mail: friedlan@uic.edu

University of Illinois at Chicago, Chicago, Il, USA

Entropy of holomorphic and rational maps

The entropy h(T ) of a continuous transformation T : X 7→ X is one of
the basic notions in dynamical systems. If X is a compact Kähler manifold
and T is holomorphic then h(T ) = log ρ(T ∗). Here T ∗ is the induced finite
dimensional operator on the homology of H(X,Z) of X, represented by a
matrix with integer entries, and ρ(T ∗) is the spectral radius of this matrix.
In many interesting examples X is a projective variety and T is a rational
map. We will discuss various definitions of the entropy of a rational map and
recent related upper bounds for the entropy of T .

Igor Gaissinski
e-mail: igorg@aerodyne.technion.ac.il

Technion – Israel Institute of Technology, Haifa, Israel

Kelvin–Helmholtz instability model for supersonic viscid jet
(joint work with V. Rovenski)

Kelvin–Helmhotz instability can occur when velocity shear is present
within a continuous fluid or when there is sufficient velocity difference across
the interface between two fluids (the important case is wind-over-water), see
Drazin and Reid [1]. We consider the behavior of long and short wavelength
perturbations to a supersonic jet of low viscosity. Basing on linearized equa-
tions of continuity and momentum of viscid flow in cylindrical tube of radius
R, applying perturbations for flow velocity, pressure and density to be as-
sumed of the plane waves type, we deduce the nonlinear dispersion equation
for non-dimensional phase velocity (a complex-valued function) Φ = ω/kaJ ,
and apply it to analyze of instabilities, Gaissinski and Rovenski [2]. Partic-
ular simple cases of our dispersion relation were known only for inviscid jet,
and in the resonance cases it is simplified to the algebraic equations. The
dispersion relation allows us to analyze the dependence of the complex func-
tion Φ on the parameter x = kR, to study dynamics of perturbed modes and
geometry of density distribution. We find the instability modes and estimate
(in first approach) the distances between ‘brilliants’ in a jet without detailed
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numerical derivations for the complicated hydrodynamic model. Analysis
of instabilities of two general modes, pinching and helical, is given. In the
helical case mode we compare results with the numerical calculations (CFD
code FLUENT) for the hydrodynamic model.
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Polynomially convex hulls of orbits of compact Lie groups

Let G be a compact connected Lie group, g be its Lie algebra, x ∈ g,
OC

x = Ad(GC)x, and let z ∈ OC
x . We show that the problem of a description

of the polynomially convex hull Ôz for the adjoint orbit Oz = Ad(G)z can
be reduced to the case of isotropy orbits in bounded symmetric hermitian
domains. The latter problem was solved by Kaup and Zaitsev (Invent. Math.
153 (2003), 45–104).

Anatoly Golberg
e-mail: golberga@math.biu.ac.il

Bar-Ilan University, Ramat Gan, Israel

Differential properties of homeomorphisms with finite integral
dilatations

We consider various classes of homeomorphisms in Rn, n ≥ 2, whose
dilatations are finite in rather general integral sense.

Our main goal is to establish when such homeomorphisms and their
boundary values belong to the appropriate Sobolev classes. We also discuss
the conditions ensuring integrability of the derivatives with degree exceeding
the dimension of domains.
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Asymptotic representations of star-like functions via continuous
semigroups of holomorphic mappings

(joint work with S. Reich and D. Shoikhet )

We study asymptotic representations of functions which are defined on
the open unit ball of a J∗-algebra and are star-like with respect to a boundary
point, and then apply these representations to obtain a distortion theorem
for such functions. We also consider some aspects of these representations in
general Banach spaces.

Todor Gramtchev
e-mail: todor@unica.it

Cagliari University, Cagliari, Italy

Dynamics for commuting singular holomorphic vector fields with
linear parts admitting Jordan blocks

We study some problems in the realm of Holomorphic Dynamics for
groups of commuting singular holomorphic vector fields with non-semisimple
linear parts. We investigate the influence of the structure of the canonical
Jordan block structure of the linear parts for simultaneous linearizability un-
der suitable simultaneous Poincare’ or Diophantine type conditions. We also
examine the influence of the presence of Jordan blocks for intersections of fo-
liations defined by commuting vector fields with odd–dimensional spheres in
Cn. Some of the results are obtained in collaboration with Masafumi Yoshino
(Hiroshima University).
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Derivatives of theta functions and Jacobians
(joint work with Riccardo Salvati Manni)

We prove a conjecture of H. Farkas — that a dimension 4 abelian variety
for which the value of the theta function at zero, and the determinant of the
Hessian of the theta function with respect to z are both zero is a Jacobian
of a Riemann surface.

We further generalize this conjecture to higher dimensions, interpret it
as an infinitesimal version of the Andreotti–Mayer characterization of Jaco-
bians by the dimension of the singular set of the theta divisor, and discuss
approaches to and geometrical implication of this conjecture.

Vladimir Gutlyanskii
e-mail: vladimirgut@mail.ru

Institute of Applied Mathematics and Mechanics, NAS of Ukraine, Donetsk,
Ukraine

On boundary regularity of conformal maps

Let f : D 7→ C be a conformal mapping of the unit disk D onto f(D). We
study the smoothness of f at η ∈ ∂D assuming that f has a quasiconformal
extension with complex dilatation µ to a neighborhood B(η, δ) of η for some
δ > 0. Our approach is based on the rescaling arguments and convergence and
compactness theory for quasiconformal mappings whose complex dilatation µ
behaves regularly outside D close to η, a typical example being when µ(z) → 0
as z → η.
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QC Riemann Mapping Theorem in space

In 1964 Gehring and Vaisala posed what Ahlfors later stated to be the
main problem of quasiconformal mappings. Characterize the QC image of
the ball (and sphere). We give the solution.

Walter Kurt Hayman
e-mail: —

Imperial College, London, United Kingdom

The growth of univalent functions with an initial gap
(joint work with D. Aharonov and Ch. Pommerenke)

If
f(z) = z + a2z

2 + · · · ∈ S,

and
M(r, f) = sup

|z|=r

|f(z)|,

then it is known that the limits

α(f) = lim
r→l

(1− r)2M(r, f) = lim
n→∞

|an|/n

always exist and 0 ≤ α(f) < 1 unless f is a Koebe function.
In this talk, specialising earlier work with Eremenko, I discuss the subclass

Sp of S for which
a2 = a3 = · · · = ap = 0.

This was first considered by Golusin. We ask for bounds for α(f) when
f ∈ Sp. It turns out that, when p is large,

α(f) <
2(log p log log p)

p4
,

while examples exist for which

α(f) > l/(115p4).
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A refinement of Makarov’s LIL

We discuss an improvement in Makarov’s law of the iterated logarithm,
which follows from recently obtained estimates of the integral means spec-
trum near the origin.

Arlen Il’in
e-mail: iam@csu.ru

Chelyabinsk State University, Chelyabinsk, Russia

The coefficients of inner asymptotic expansions for solutions of
some singular boundary value problems

(joint work with B. Suleimanov)

Two special solutions of ordinary differential equations

ux + u3 − tu− x = 0,

uxx = u3 − tu− x

are considered. The special solutions are described. They are connected to a
wide class of solutions of partial differential equations with small parameter
in the case the limit solutions have points of cusps. The existence of these
two special solutions is proved.

Alexander Iomin
e-mail: iomin@physics.technion.ac.il

Technion — Israel Institute of Technology, Haifa, Israel

Stationary patterns due to chemotherapy of fractional cancer
development

A simple mathematical model is proposed to study the influence of cell
fission on transport. The model describes fractional tumor development,
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which is an one dimensional continuous time random walk (CTRW). An an-
swer to the question how the malignant neoplasm cells appear at an arbitrary
distance from the primary tumor is proposed. The model can be a possible
consideration for diffusive cancers as well. A chemotherapy influence on the
CTRW is studied by an observation of stationary solutions.

Santosh B. Joshi
e-mail: joshisb@hotmail.com

Walchand College of Engineering, Sangli, India

Properties of subclass of multivalent functions associated with
liner operator

In this talk, we present new subclass Hλ
p,q(α1) of multivalent functions on

the unit disc using subordination and obtained inclusion relationship, argu-
ment properties. The class preserving integral operator Lc is also studied.

Yoshinori Kametaka
e-mail: kametaka@sigmath.es.osaka-u.ac.jp

Osaka University, Toyonaka, Japan

The best constant of Sobolev inequality

We obtained the best constant of Sobolev inequality in several important
cases. For a Sobolev inequality suitable boundary value problem of differen-
tial equation is associated and its Green function is a reproducing kernel for
corresponding Hilbert space with a special inner product. The maximum of
the diagonal value of Green function is the best constant.
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Critical exponent and cohomological dimension

I will prove an inequality between the critical exponent and the cohomo-
logical dimension for Kleinian groups in higher dimensions. As an application
I will show that if the topological dimension of the limit set of a geometri-
cally finite group equals its Hausdorff dimension then the limit set is a round
sphere.

H. Turgay Kaptanoglu
e-mail: kaptan@fen.bilkent.edu.tr

Bilkent University, Ankara, Turkey

Bergman projections on Besov spaces on balls

Extended Bergman projections from Lebesgue classes onto Besov spaces
on the unit ball are defined and characterized.

Right inverses and adjoints of the projections share the property that they
are imbeddings of Besov spaces into Lebesgue classes via certain combinations
of radial derivatives. Applications to the Gleason problem at arbitrary points
in the ball, duality, and complex interpolation in Besov spaces are obtained.
Results apply, in particular, to the Hardy space H2, the Arveson space, the
Dirichlet space, and the Bloch space.

Maria Karmanova
e-mail: maryka@math.nsc.ru

Novosibirsk State University, Novosibirsk, Russia

Rectifiable sets and coarea formula for metric-valued mappings

We investigate the coarea properties of mappings ϕ ∈ Lip(E,X) of mea-
surable subset E ⊂ Rn to an arbitrary metric space X, such that
dim ker(MD(ϕ, x)) ≥ n−k a. e. on E, where MD(ϕ, x) is the m-differential.
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Criterion of the coarea formula validity. For above mappings,
denote by Z the set {x ∈ E : dim ker(MD(ϕ, x)) > n − k}. Then the
following statements are equivalent. 1. The coarea formula

∫

Y

f(x)Jk(ϕ, x) dx =

∫

X

dHk(z)

∫

ϕ−1(z)

f(u) dHn−k(u), (3)

holds for every function f : E → E such that f(x)Jk(ϕ, x) is summable,
where E is an arbitrary Banach space;

2. ϕ(E) = XΣ ∪ XZ ∪ X0, where XΣ = ϕ(Σ), Hn(Σ) = 0, XZ = ϕ(Z),
X0 is a part of union of countably many images of measurable subsets of Rk

under Lipschitz mappings, and Hn−k(ϕ−1(z) ∩ Z) = 0 for Hk-a. e. z ∈ X;
3. ϕ(E) = XΣ ∪XZ ∪X0, where sets XΣ, XZ and Z are the same that in

the statement 2, and X0 is an arbitrary Hk-rectifiable metric space.
Implications 2 ⇒ 1 and 3 ⇒ 1 are proved in [1]. Other equivalent

statements can be seen in [2]. In particular, we prove the coarea formula
for a Lipschitz mapping with dim ker(MD(ϕ, x)) ≤ n − k a. e. and Hk-σ-
finite image. This result is a metric generalization of [3]. We also prove the
metric analogue of Implicit Function Theorem, that asserts that level sets
ϕ−1(z), z ∈ X, are Hn−k-rectifiable. All results are extended to different
classes of mappings defined on Hn-rectifiable metric space Y [2]. Note that
this theorem is new also in the case Y = Rn, X = Rm, n, m > k. The new
methods of investigation developed in this paper can be applied to solving
different problems in non-holonomic geometric structures.
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The Cauchy integral over non-rectifiable paths

Let Γ be a path on the complex plane C. The integral operator

C(Γ, f ; z) =
1

2πi

∫

Γ

f(ζ)dζ

ζ − z
, (4)

known as the Cauchy integral, is an important tool of the complex analysis. A
number of well known theorems are dealing with the existence of its boundary
values C+(Γ, f ; t) and C−(Γ, f ; t) at point t ∈ Γ from the left and from the
right respectively. The main theorems of that kind concern the case where the
path Γ is piecewise-smooth or rectifiable. In the present report we consider
non-rectifiable paths Γ. By Hν(Γ) we denote the class of all functions f
satisfying inequality

sup{|f(t′)− f(t′′)|
|t′ − t′′|ν : t′, t′′ ∈ Γ, t′ 6= t′′} < ∞

with certain exponent ν ∈ (0, 1]. . Let Φ(x) be real, continuous and increasing
for x ≥ 0 function such that Φ(0) = 0 and limx→∞ Φ(x) = ∞, and ϕ(x)
stands for its inverse function. We say that a path Γ is Φ-rectifiable if there
exists a constant C = C(Γ) > 0 such that

∑
j≥1 Φ(|zj − zj−1|) ≤ C for

any finite sequence {z0, z1, . . . , zj, . . . } of points of the path Γ numbered
sequentially.

Theorem 1. Let path Γ be Φ-rectifiable and f ∈ H1(Γ). If the function Φ
is convex and satisfies condition

∑∞
n=1 ϕ2(1/n) < ∞, then integral (4) exists

(in the Riemann–Stielties sense) and has boundary values C±(f, Γ; t) at any
point t ∈ Γ excluding, maybe, its end points.

Theorem 2. Let path Γ be Φ-rectifiable and f ∈ Hν(Γ) for ν ∈ (0, 1). If
the function Φ is convex and satisfies condition ϕ2µ(x) < cx for sufficiently
small x and certain µ < ν, c > 0, then integral (4) exists and has boundary
values C±(f, Γ; t) at any point t ∈ Γ excluding, maybe, its end points.

Theorem 3. Let path Γ be Φ-rectifiable and selfsimilar, and f ∈ Hν(Γ) for
ν ∈ (0, 1). If the function Φ is convex and satisfies condition ϕ1+µ(x) < cx
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for sufficiently small x and certain µ < ν, c > 0, then integral (4) exists and
has boundary values C±(f, Γ; t) at any point t ∈ Γ excluding, maybe, its end
points.

Theorem 3 shows that selfsimilarity of the path essentially improves
boundary behavior of the Cauchy integral.

Dmitry Khavinson
e-mail: dkhavins@nsf.gov or dmitry@uark.edu

University of Arkansas and National Science Foundation, Arlington, USA

Algebraicity in the classical Dirichlet problem

In the recent joint work with S. Bell, P. Ebenfelt and H. S. Shapiro we
consider the Dirichlet problem for the Laplace operator with rational data on
the boundary of a planar domain. Our main results include a characterization
of the disk as the only domain for which all solutions are rational, and a
characterization of the simply connected quadrature domains as the only
ones for which all solutions are algebraic of a certain type.

Dorota Klim
e-mail: klimdr@math.uni.lodz.pl
University of ÃLodź, ÃLodź, Poland

Fixed points of set-valued dynamic systems of upper semicontinuous
asymptotic contractions

Set-valued asymptotic contractions in metric spaces are defined and be-
haviour of generalized sequences of dynamic systems of such contractions are
studied. The material is based on some joint work with Kazimierz Wlodar-
czyk.
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e-mail: kounchev@gmx.de

Bulgarian Academy of Sciences, Institute of Mathematics and Informatics, Sofia,
Bulgaria

Solution of the multivariate moment problem, or polyharmonic
quadrature domains and Gauss–Jacobi cubatures

In the present talk we discuss the possibility to find for a given measure
µ another measure ν which in a certain sense has a minimal support and is
“equivalent polyharmonically of order p” to the measure µ. This problem
may be considered as a multivariate analog to the Gauss quadrature formula.
In the case p = 1 we obtain the case of gravitationally equivalent measures
which is studied in the theory of Quadrature domains, initiated in Mathe-
matics in the 1970-ies by Ph. Davies, H. Shapiro, and in Geophysics in the
1960-ies by D. Zidarov. In the case p > 1 the problem has been considered
in [1],[2] from the point of view of extremal problems. We provide new point
of view on the problem and results which will appear in [3].

References

1. Kounchev, O., Extremal problems for the distributed moment problem. In: Poten-
tial theory (Prague, 1987), 187–195, Plenum, New York, 1988.

2. Kounchev, O., Zeros of non-negative sub-biharmonic functions and extremal prob-
lems in the inverse source problem for the biharmonic potential. In: Inverse Prob-
lems: Principles and Applications in Geophysics, Technology, and Medicine, (eds.
G. Anger, R. Goreno, H. Jochmann, H. Moritz, W. Webers), Akademie Verlag,
Berlin, 1993.

3. Kounchev, O. and Render, H., Multivariate Orthogonality, Cubatures, and Moment
Problem, in preparation for Academic Press.

Irwin Kra
e-mail: irwin@math.sunysb.edu

State University of New York at Stony Brook, USA

Some analytic aspects of Teichmüller theory

The subject of this expository talk is topics in analytic Teichmüller theory
and their connections to holomorphic motions. In particular, we will discuss
recent results and open questions about extremal quasiconformal maps, met-
rics on and automorphisms of Teichmüller spaces.
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Analytic functions in algebras

To be announced.

Samuel Krushkal
e-mail: ¡krushkal@macs.biu.ac.il

Bar-Ilan University, Ramat Gan, Israel

Rational approximation of holomorphic functions and geometry of
Grunsky inequalities

The aim of the talk is to show that the fundamental Grunsky inequalities
for univalent holomorphic functions intrinsically relate to convexity in the
space of the Schwarzian derivatives, which seems to be a new phenomenon.

The proofs involve the curvature properties of plurisubharmonic metrics
on the universal Teichmuller space and approximation.

Tadeusz Kuczumow
e-mail: tadek@golem.umcs.lublin.pl

Uniwersytet Marii Curie-SkÃlodowskiej, Lublin, Poland

Properties of the Kobayashi distance and fixed points of
holomorphic mappings

(joint work with M. Budzynska)

In this talk we give the properties of the Kobayashi distance and char-
acterizations of fixed point sets of holomorphic mappings in the Cartesian
products of bounded convex domains in Banach spaces.
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e-mail: reinhard.kuehnau@mathematik.uni-halle.de

Martin–Luther Universität, Germany

Quadratic forms in Geometric Function Theory

Beginning with classical papers of H. Grunsky, G. M. Golusin and M. M. Schif-
fer in Geometric Function Theory functionals in form of quadratic forms play
an important role. We will give an overview including some new results.

Alexandr Kytmanov
e-mail: kytmanov@lan.krasu.ru

Krasnoyarsk State University, Krasnoyarsk, Russia

Elimination methods of unknowns from nonlinear systems

Classical elimination theory serves well enough for solving small systems
of polynomial equations, but slightly larger systems it is only of theoretical
use. A more applicable method, which has become standard in modern com-
puter algebra, is that of Gröbner bases. These allow one to avoid superfluous
solutions and to bring the system of polynomials into triangular form.

About 30 years ago L. A. Aizenberg proposed a modified elimination
method. The idea of this method is to use a multidimensional residue formula
to express the sum of the values of an arbitrary polynomial in the roots of
a given algebraic system (without having to first determine these roots). He
provides formulas for finding such sums for various systems of equations, and
he shows how to construct intermediate polynomials (analogues of resultants)
for this methods.

Then this method is developed by V. I. Bykov, A. M. Kytmanov and
M. Z. Lazman in the book “Elimination Methods in Polynomial Computer
Algebra”, Kluwer Academic Publishers, 1998.

In the present Aizenberg’s idea is applied to non algebraic systems with
infinite number of roots. For such system one can obtain the elimination
method using the Newton’s recursion relations for entire functions of finite
order of growth in the complex plane.
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Mathematical problems in tomography and hyperbolic reflections

This paper deals with a model of interpretation of tomographic data
based on the assumption of pieced homogenity of the object being examined.
This model is applicable in industrial and seismic tomography. Related to
this model are questions of hyperbolic reflections of a field on a plane and
in three-dimensional space. In this paper I will present some results on the
existence of hyperbolic reflections — analogs of Riemanns theorem – and on
the uniqueness of the solution of interpretation problems.

Adam Lecko
e-mail: alecko@prz.rzeszow.pl

Technical University of Rzeszów, Rzeszów, Poland

Strongly starlike and spirallike functions

Applying a new method we present an analytic characterization of strongly
starlike functions of order (α, β). The relation between strong starlikeness
and spirallikeness of the same order is discussed in detail. Particularly, there
is shown in an elementary way that strong starlikeness and spirallikeness of
the same order define the same class of univalent functions in the unit disk.

Marina Levenstein
e-mail: marlev@list.ru

Technion — Israel Institute of Technology, Haifa, Israel

Rigidity of holomorphic generators and one-parameter semigroups
(joint work with M. Elin, D. Shoikhet and R. Tauraso)

In this talk we establish a rigidity property of holomorphic generators
by using their local behavior at a boundary point τ of the open unit disk
∆. Namely, if f ∈ Hol(∆,C) is the generator of a one-parameter continuous
semigroup {Ft}t≥0, we state that the equality f(z) = o (|z − τ |3) when z → τ
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in each non-tangential approach region at τ implies that f vanishes identically
on ∆. Note, that if F is a self-mapping of ∆ then f = I − F is a generator,
so our result extends the boundary version of the Schwarz Lemma obtained
by D. Burns and S. Krantz. We also prove that two semigroups {Ft}t≥0 and
{Gt}t≥0, with generators f and g respectively, commute if and only if the
equality f = αg holds for some complex constant α. This fact gives simple
conditions on the generators of two commuting semigroups at their common
null point τ under which the semigroups coincide identically on ∆.

Piotr Liczberski
e-mail: piliczb@p.lodz.pl

Technical University of ÃLodź, ÃLodź, Poland

On locally biholomorphic mappings from multiply connected onto
canonical domains

E. Ligocka in 2003 has found a class of multiply connected domains, of the
complex plane C, which can be mapped onto the unit disc locally biholomor-
phically and m-valently, where m is not greater than 24. She has also proved
that every finitely connected domain of the plane C, not biholomorphic to
C \ 0, can be mapped onto C locally biholomorphically and m-valently, for
some positive integer m. During the lecture we will show that the constant
m be essentially decrease and we will also give the minimum of m in the case
of mappings, from a wide class of domains, onto the plane C. We will also
present an application of these results in the investigations of mappings from
domains of the space of n complex variables onto n-dimensional complex
manifolds.

Elijah Liflyand
e-mail: liflyand@macs.biu.ac.il

Bar-Ilan University, Ramat Gan, Israel

Hausdorff operators on the real Hardy space

For a wide family of multivariate Hausdorff operators, conditions are ob-
tained for the boundedness of an operator from this family on H1 as well as
on BMO. By this we extend and strengthen earlier results due to K. F. An-
dersen and F. Móricz.
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e-mail: vlin@tx.technion.ac.il
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Analytic geometry of certain configuration spaces

The n’th configuration space Cn(X) of a complex space X consists of
all n point subsets (”configurations”) Q ⊂ X. Additional geometric struc-
tures of X may also be taken into account; say if X is a complex projective
or affine space, one may consider only geometrically generic configurations.
Being related to moduli spaces, algebraic functions etc., analytic configura-
tion spaces are of great interest. Involving certain new analytic invariants
of complex spaces one can describe the structure of holomorphic endomor-
phisms of configuration spaces of all non-hyperbolic Riemann surfaces S.
The automorphism group Aut(S), which is a complex Lie group, acts on the
configuration space Cn(S) via Q 7→ AQ for any A ∈ Aut(S) and any n-point
subset Q ⊂ S. Any holomorphic map T : Cn(S) → Aut(S) induces the tame
holomorphic endomorphism FT of Cn(S) defined by FT (Q) = T (Q)Q for all
Q in Cn(S). The main discovered fact is the following dichotomy: Theorem
1. For n > 4, a holomorphic endomorphism F of Cn(S) either is tame or
carries the whole of Cn(S) into one orbit of the Aut(S) action in Cn(S). The
latter happens if and only if the image of the induced endomorphism F∗ of
the fundamental group π1(C

n(S)) is an abelian subgroup of π1(C
n(S)). The

following theorem is related to certain analytic properties of the correspond-
ing universal Teichmüller families; it has important applications in the theory
of algebraic functions: Theorem 2. Let S be either C the or CP1. Assume
that n > 4 and k ≥ 1. Then for any holomorphic map F : Cn(S) → Ck(S)
there is an n-point subset Q ⊂ S whose intersection with its image f(Q) ⊂ S
is nonempty. Let me also mention that the spaces of geometrically generic
configurations in a projective or affine space were studied to some extent by
my PhD student Yoel Feler.
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e-mail: littman@math.umn.edu
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Boundary Control “Lite”

We present a method of boundary control for hyperbolic equations on
manifolds easily understood by non experts.

Doron Lubinsky
e-mail: lubinsky@math.gatech.edu

Georgia Institute of Technology, Atlanta, GA, USA

Best approximating entire functions of exponential type

The mathematician Serge Bernstein proved in 1913 that best approxima-
tion of |x| by polynomials on [−1, 1], leads to approximation of |x| on the
whole real line by entire functions of exponential type 1. We discuss unique-
ness of best approximating entire functions of exponential type, and explicit
formulae for them in the L1 and L2 norms.

Vitaly Maiorov
e-mail: maiorov@tx.technion.ac.il

Technion — Israel Institute of Technology, Haifa, Israel

Approximation properties of manifold generating by linear
combinations of a wave functions

Let w be some function from Rd to R. We study the approximation
properties of the functions class

Hn(w) =

{
n∑

i=1

hi(w(Aix + bi))

}
,

which is formed by all possible linear combinations of n functions hi(w(Aix+
bi)), where hi run over all class of functions on R square integrable on any
compact set, and (Ai, bi) : x 7→ Aix + bi run over the set of all isometric
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mapping in Rd. The classes of the form Hn(w) have a wide applications in
an different directions. In particular, the classes Hn(w) with w(x) = x1 and
w(x) = x2

1 + ... + x2
d describing the manifolds of ridge and radial functions,

respectively, are used in Neural Networks and Radial Bases Functions. Ap-
proximation by the ridge functions manifolds has been studied in works of
Vostrecov–Kreines, Pinkus, Oskolkov, Temlyakov, Maiorov, and by the ra-
dial functions manifolds in works of Pinkus, Light, Buhmann, Maiorov. In
the given work we consider the manifold Hn(w), where the wave function w
satisfies more common conditions, for example, the function w is a polyno-
mial of high degree. In particular, we obtain an asymptotic behavior of the
best approximation of Sobolev classes W r,d

p by the manifold Hn(w) in the
space Lq of the form

dist (W r,d
p , Hn(w), Lq) ³ n−r/(d−1),

where 2 ≤ q ≤ p ≤ ∞ are arbitrary parameters.

Olli Martio
e-mail: olli.martio@helsinki.fi
University of Helsinki, Finland

On the regularity of quasiconformal maps with applications

Let f be a quasiconformal map of the unit disk D onto f(D). The recent
criterion (Gutlyanskii–Martio) of conformal differentiability of a quasicon-
formal map is used to study boundary regularity of f . The method is also
applied to study the behavior of f at a point of maximal stretching.
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Russia

Hurwitz group action in dimension three
(joint work with Gareth Jones)

A celebrated theorem of Hurwitz states that if S is a compact Riemann
surface of genus g > 1, then |AutS| is bounded from above by 84(g −
1). The automorphism groups of maximal order are called Hurwitz groups.
The smallest Hurwitz group is the simple group of order 168 isomorphic
to PSL(2, 7). For a three dimensional hyperbolic manifold M the Hur-
witz theorem can be restated in the form: |AutM | is less than or equal to
V ol(M)/V ol(O), where O is the smallest hyperbolic orbifold. We state that
the smallest three dimensional Hurwitz group is isomorphic to PGL(2, 11)×
C(2). The corresponding manifold M is tessellated by 11 hyperbolic icosa-
hedra. The first homology group of M is isomorphic to Z10. Moreover M is
a 55-fold covering of the three sphere branched over the figure eight knot.

Simona Myslivets
e-mail: simona@lan.krasu.ru

Krasnoyarsk State University, Krasnoyarsk, Russia

On zeta-function of a nonlinear system

Given a system of entire functions in Cn with at most countable set of
common zeros, we introduce the concept of zeta-function associated with
the system. Under reasonable assumptions of a system, the zeta-function is
well-defined for all s ∈ Zn with sufficiently large components. Using residue
theory we get an integral representation for the zeta-function which allows
us to construct an analytic extension of the zeta-function to an infinite cone
in Cn.
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Expansions in polynomials orthogonal in a discrete Sobolev space

To be announced.

Sofiya Ostrovska
e-mail: ostrovskasofiya@yahoo.com
Atilim University, Ankara, Turkey

On the properties of the limit q-Bernstein operator

The limit q-Bernstein operator B∞,q on C[0, 1] emerges naturally as a limit
of a sequence of q-Bernstein polynomials, 01 is affected by the smoothness
of f at 1, and if f is infinitely differentiable at 1, then B∞,qf is entire. It
is shown that the smoothness properties of f can be recovered from the
possibility of an analytic continuation for B∞,qf. In the case that B∞,qf is
entire, necessary and sufficient conditions for f to be analytic at 1, entire, or
a polynomial, in terms of growth estimates for B∞,qf are given.

Mikhail Ostrovskii
e-mail: ostrovsm@stjohns.edu]

St.-John’s University, Queens, NY, USA

Linear fractional relations: non-triviality of the domain and
analogues of the Liouville theorem

(joint work with V. Khatskevich and V. Shulman)

Consider a bounded linear operator T between Banach spaces B, B′ which
can be decomposed into direct sums B = B1⊕B2, B′ = B′1⊕B′2. Such linear
operator can be represented by a 2× 2 operator matrix of the form

T =

(
T11 T12

T21 T22

)
,
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where Tij ∈ L(Bj,B′i), i, j = 1, 2. (By L(Bj,B′i) we denote the space of
bounded linear operators acting from Bj to B′i (i, j = 1, 2).) The map GT

from L(B1,B2) into the set of closed affine subspaces of L(B′1,B′2), defined by

GT (X) = {Y ∈ L(B′1,B′2) : T21 + T22X = Y (T11 + T12X)}

is called a linear fractional relation (LFR) associated with T .
Such relations can be considered as a generalization of linear fractional

transformations which were studied by many authors and found many appli-
cations. Linear fractional relations is a very natural object of study because
for many traditional and recently discovered areas of application of linear
fractional transformations the requirement of invertibility of the ‘denomina-
tor’ (needed to define a linear fractional transformation) is both restrictive
and unnatural. In this talk I plan to discuss two questions about LFR: (1)
When does the domain of an LFR contain inner points? (2) Are there any
analogues of the Liouville theorem “a bounded entire function is constant”
for LFR?

Boris Paneah
e-mail: peter@techunix.technion.ac.il

Technion – Israel Institute of Technology, Haifa, Israel

Another approach to the Ulam stability of linear functional
equations

The classical Ulam’s problem of the stability of the solutions to functional
equations is formulated in the most general form in the following way: for
which functional equations any solution of a similar inequality turns out to
be sufficiently close to the explicit solution of the equation. One of the first
results in this direction was obtained by D. Hyers in 1941. He proved that if
f(z) is a real measurable function on R and satisfies the inequality

|f(x + y)− f(x)− f(y)| < ε (1)

for all real x and y , then there is a linear function `(z) = az (a solution to
the Cauchy equation `(x+y)−`(x)−`(y) = 0)such that |`(z)−f(z)| ≤ ε for
all z ∈ R. This result turned out to be a prototype for innumerable papers
related to different equations, different spaces and different metrics. In this
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talk I will show first of all that the problems considered by Hyers and all his
followers are overdetermined (at least for the three most frequently studied
equations: Cauchy [see above], Jensen [f(ax+by)−af(x)−bf(y) = 0, a+b =
1, ab > 0] and quadratical [f(x + y) + f(x− y)− 2f(x)− 2f(y) = 0]). This
means that the existence of the explicit solution `(z) to the Cauchy equation,
ε-closed to the function f from (1), is ensured by the fulfilment of inequal-
ity (1) not at all points (x, y) of a two-dimensional domain but only at the
points of certain one-dimensional submanifold Γ (which can not always be
easily found). As a second part of the talk a functional equation of a very
general form which has never been studied earlier will be discussed from the
point of view of the above mentioned strong stability. The proofs are based
on the methods and results related to the general solvability theory of the
Cauchy type functional equations stated in the speaker’s papers in Functional
Analysis and Its Applications, Vol.37, No1, (2003); Discrete and Continuous
Dynamical Systems, Vol.9, No6, (2003) and Russ. J. Math.Phys., Vol.11,
No4, (2004). If time allows, the main springs of the proof will be demon-
strated.

Isaac Pesenson
e-mail: pesenson@temple.edu

Temple University, Philadelphia, USA

Entire functions of exponential type on non-compact symmetric
spaces

Entire functions of exponential type introduced and investigated on non-
compact symmetric spaces.

Evgeny Poletsky
e-mail: eapolets@syr.edu

Syracuse University, Syracuse, USA

Measures of transcendency for entire functions

We study transcendency measures of an entire function f based on: a)
the maximal number of intersection points of the graph of f with algebraic
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varieties over the disk of radius r; b) the maximum of |P (z, f(z))|, where P is
a polynomial, over the disk of radius r under the condition that |P (z, f(z))| ≤
1 when |z| ≤ 1; c) the maximum of |P (z, w)| over the unit bidisk under the
same condition. We show that these characteristics are related and could be
estimated.

Connections with transcendental number theory will be discussed.

Stanislav Ponomarev
e-mail: stapon@pap.edu.pl

Pomeranian Pedagogical Academy, Slupsk, Poland

On quasi-conformal curves

Certain properties of a family of Koch’s curves and of a “Cauchy-type”
integral on such curves are studied. The research is related to the problem
of AC-removability of quasi-conformal curves. It is also shown that there
exist AC-unremovable (1+ε)-quasi-conformal curves for all sufficiently small
ε > 0.

Leonid Potyagailo
e-mail: Leonid.Potyagailo@univ-lille1.fr

Université de Lille 1, France

Right-angled Coxeter groups in the hyperbolic spaces
(joint work with E. B. Vinberg)

We first proved that right angled Coxeter groups of finite co-volume in
the n-dimensional hyperbolic space may only exist if n < 15. Furthermore we
show that in dimension n = 4, 5, 6, 7 and 8 there exist non-uniform lattices
containing finitely generated subgroups which are infinitely presented (non-
coherent lattices).
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Essential spectrum of discrete Schrodinger and Dirac operators,
and exponential estimates of their eigenfunctions

We will give applications of methods of band-dominated and pseudodiffer-
ence operators, presented in the book: ”V. S. Rabinovich, S. Roch, B. Silber-
mann, Limit Operators and its Applications in the Operator Theory, In ser.
Operator Theory: Advances and Applications, vol 150, Birkhäuser, 2004 ” to
the investigation of location of the essential spectrum of discrete Schrodinger
and Dirac operators and exponential estimates of their eigenfunctions.

Edgar Reich
e-mail: reich@math.umn.edu and edgar.reich@vol.at

University of Minnesota, Minneapolis, Minnesota, USA

Recent progress and open questions for extremal quasiconformal
mappings

The Hamilton–Krushkal condition (1969) has been basic to the modern
development of the theory of extremal plane quasiconformal mappings, es-
tablishing a fascinating connection to problems for analytic functions that at
first sight seem quite unrelated. We will give a review of some of the high-
lights, leading up to recent and ongoing work on the question of uniqueness.

Hermann Render
e-mail: render@gmx.de

Universidad de La Rioja, Logrono, Spain

Real Bargmann spaces, Fischer pairs and sets of uniqueness for
polyharmonic functions

In this talk we present a positive solution to the following question of
W. K. Hayman: if a polyharmonic entire function of order k vanishes on
k distinct ellipsoids in the euclidean space Rn then it vanishes everywhere.
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Moreover, a characterization of ellipsoids is given in terms of an extension
property of solutions of entire data functions for the Dirichlet problem an-
swering a question of D. Khavinson and H. S. Shapiro. These results are
corollaries from a more general result in the context of Fischer pairs. It is
shown that for a given elliptic polynomial P of degree 2k and sufficiently
large radius R > 0 the pair (P, |x|2k) is a Fischer pair for the algebra of all
real-analytic functions defined on the ball BR of radius R and center 0 whose
Taylor series of homogeneous polynomials converges compactly in BR.

Lino Reséndis
e-mail: lfro@correo.azc.uam.mx

Universidad Autónoma Metropolitana–Azacapotzalco, D.F., México

Dirichlet Dp spaces

We obtain a characterization of the Dirichlet Dp spaces of monogenic
Clifford Algebras valued functions in the unit ball in Rn by the coefficients
of a homogeneous series expansion.

Leiba Rodman
e-mail: lxrodm@math.wm.edu

College of William and Mary, Williamsburg, VA, USA

Analytic roots of invertible matrix functions
(joint work with I. M. Spitkovsky)

Various conditions are developed that guarantee existence of analytic
roots of a given analytic matrix function with invertible values defined on
a simply connected domain.
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A boundary version of Ahlfors’ lemma with applications
(joint work with D. Kraus and St. Ruscheweyh)

A boundary version of the ubiquitous Ahlfors’ lemma is established. Some
applications include:

— A sharpening of Heins’ characterization of finite Blaschke products.
— The limiting case of a reflection principle due to Fournier and Ruscheweyh.
— An extension of the Schwarz–Carathéodory reflection principle for an-

alytic maps between Riemann surfaces.
If time allows, we discuss the relation of our boundary Ahlfors’ lemma

with work of Yau, Troyanov and Bland in complex geometry.

Stephan Ruscheweyh
e-mail: ruscheweyh@mathematik.uni-wuerzburg.de

Universität Würzburg, Würzburg, Germany

Circular convexity preservation under Hadamard products

To be announced.

Vladimir Ryazanov
e-mail: ryaz@iamm.ac.donetsk.ua

Institute of Applied Mathematics and Mechanics, NAS of Ukraine, Donetsk,
Ukraine

Moduli in the modern mapping theory

In the report, it’s given a survey of investigations in the modern theory of
mappings with finite distortion related to the modulus techniques. In partic-
ular, it’s given various results on removability of singularities and boundary
behavior.
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Generalizations of Hardy–Hilbert’s inequality

We generalize a theorem due to P. L. Duren: if ϕ ∈ L∞(T) and ϕ̂ (k) =
1
2π

∫ 2π

0
e−iktϕ (t) dt, k = 0, 1, 2, . . ., we consider the symmetric n-linear form

AN defined by

AN

(
x1, . . . , xn

)
:=

∑
0≤kj≤N

1≤j≤n

φ̂ (k1 + · · ·+ kn) x1
k1
· · · xn

kn
,

where xj =
(
xj

kj

)N

kj=0
, 1 ≤ j ≤ n. Then,

∣∣AN

(
x1, . . . , xn

)∣∣ ≤ (N + 1)(n−2)/2 ‖ϕ‖∞
∥∥x1

∥∥
`N+1
2

· · · ‖xn‖`N+1
2

.

In particular, we have
∣∣∣∣∣∣∣

∑
0≤kj≤N

1≤j≤n

x1
k1

x2
k2
· · · xn

kn

k1 + k2 + · · ·+ kn + 1

∣∣∣∣∣∣∣
≤ (N + 1)(n−2)/2 π

∥∥x1
∥∥

`N+1
2

· · · ‖xn‖`N+1
2

.

For n > 2, the power of N cannot be reduced. We also derive some other
Hardy–Hilbert type inequalities.

Emil Saucan
e-mail: semil@tx.technion.ac.il, semil@ee.technion.ac.il
Technion — Israel Institute of Technology, Haifa, Israel

The existence of quasimeromorphic mappings

Following partial results by Martio, Srebro and Tukia on the problem of
existence or non-existence of non-constant quasimeromorphic G-automorphic
mappings, where G is a discrete Möbius group acting on the hyperbolic space
Hn, we now give a complete characterization of all discrete Möbius groups
G acting on hyperbolic space Hn, that admit non-constant G-automorphic
quasimeromorphic mappings, for any n ≥ 2.
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We also address the related problem of the existence of non-constant
quasimeromorphic mappings on manifolds and, following results by Tukia
and Peltonen on the existence of non-constant quasimeromorphic mappings
on complete C∞ Riemannian manifolds, we now prove the existence of such
mappings on manifolds with boundary, of lower differentiability class. Since
the proofs are based on the existence of fat triangulations, we extend a classi-
cal result of Munkres by showing that every C1 manifold Mn with boundary
consisting of finitely many compact components has a fat triangulation. We
also prove that any fat triangulation of ∂Mn can be extended to Mn. Some
generalizations of these results are discussed.

The results above represent the authors Ph.D. Thesis written under the
supervision of Prof. Uri Srebro.

B.-Wolfgang Schulze
e-mail: schulze@math.uni-potsdam.de

University of Potsdam, Institute for Mathematics, Potsdam, Germany

Edge calculus of second generation

We establish algebras of operators on corner manifolds of “second gen-
eration”, i.e., when the model cones of local wedges themselves have singu-
larities. We construct new quantisations of corner-degenerate symbols and
analyse higher edge symbols, operating on infinite cones with edges that
have conical exits to infinity. Ellipticity is connected with extra conditions
on edges of first and second generation. There is also a Toeplitz analogue of
this calculus when (for the second edge symbolic level) a topological obstruc-
tion for the existence of such edge conditions does not vanish. The results
are based on joint work with D. Calvo, Torino.

Tirunelveli Nellaiappan Shanmugam
e-mail: drtns2001@yahoo.com

Anna University, Chennai, India

On the Fekete Seigo Problems

Fekete–Seigo problems in the geometric function theory is one of an in-
teresting problem. In this talk I propose to give a survey of the work on
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Fekete–Seigo problems for several subclasses of the class of normalized (Mon-
tel’s normalization) analytic functions defined on the open unit disk.

Harold Shapiro
e-mail: shapiro@math.kth.se

Royal Institute of Technology, Stockholm, Sweden

Stefan Bergman’s Doubly Orthogonal Functions

Stefan Bergman showed that, given two planar Jordan domains, one of
them contained with its closure in the other, there is an orthonormal basis for
the Bergman space of the outer domain whose elements are orthogonal when
restricted to the inner domain. These functions are eigenfunctions of a simple
integral operator involving Bergman’s kernel. In principle they have interest-
ing applications to analytic continuation of functions on the inner domain,
and their associated eigenvalues have significant interpretations with regard
to hyperbolic geometry. However, very little has been done to develop these
connections because it is difficult to find the eigenvalues and eigenfunctions
explicitly. I shall present some new results, arrived at jointly with B. Gustafs-
son and M. Putinar, concerning the zeros of the eigenfunctions under some
geometric assumptions about the two domains.

Michael Shapiro
e-mail: shapiro@esfm.ipn.mx

Instituto Politecnico Nacional, Mexico City, Mexico

On polynomials, Taylor series and rational functions in Clifford
analysis

Recently, new phenomena have been found in the theory of hyperholo-
morphic polynomials of Clifford analysis which have led to new consequences
for the Taylor series and to constructing the fundamentals of the theory of
hyperholomorphic functions. All this will be spoken about in the talk.
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Alexander Shlapunov
e-mail: shlapuno@lan.krasu.ru

Krasnoyarsk State University, Krasnoyarsk, Russia

The Cauchy problem for the Cauchy–Riemann system and mixed
problem with a parameter

To be announced.

Avram Sidi
e-mail: asidi@cs.technion.ac.il

Technion — Israel Institute of Technology, Haifa, Israel

A new approach to vector-valued rational interpolation

We develop novel rational interpolation procedures for vector-valued func-
tions in the complex plane. We study some of their algebraic properties and
prove a de Montessus type convergence theorem for functions that are mero-
morphic in some domain of the complex plane.

Malgorzata Stawiska
e-mail: stawiska@math.uic.edu

University of Illinois at Chicago, Chicago, IL, USA

Currents and the topology of invariant sets for holomorphic maps
in several variables

We consider holomorphic endomorphisms of projective spaces. We give
conditions under which such maps have either an attracting invariant hyper-
surface or an attracting fixed point. These conditions are formulated and
proved using pluripotential theory.
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Kenneth Stephenson
e-mail: kens@math.utk.edu

University of Tennessee, Knoxville, Tennessee, USA

Discrete conformal structures

Developments in ”circle packing” have led in recent years to a rather com-
prehensive discrete analytic function theory, one that is geometrically faithful
to the original. The explanation lies with the essentially conformal behav-
ior manifest by circle packings. These configurations have their tangency
patterns encoded in abstract triangulations, and many of their behaviors at-
tach more directly to the combinatorics than to the circles themselves. In
this talk I will argue that triangulations of surfaces be treated as ”discrete”
conformal structures — or conversely, that classical conformal structures be
viewed as ”infinitesimal” triangulations.I will support my point with exam-
ples of discrete behavior associated with ”type”, extremal length, and moduli
of surfaces, and will end with the observation that discrete conformal struc-
tures converge to their classical counterparts in the limit.

Vladimir Strauss
e-mail: str@usb.ve

Simon Bolivar University, Caracas, Venezuela

On the bicommutant of a commutative WJ∗-algebra of D+
κ -class

We consider some properties of commutative selfadjoint operator families
in Krein spaces if these families have an invariant subspace of a special class.

Kazuo Takemura
e-mail: takemura@media.teu.ac.jp

Tokyo University of Technology, Hachioji, Japan

A bending problem of a bar and the best constant of Sobolev
inequality

We constructed a generalized Green function for a special type of bound-
ary value problem on a half line of fourth-order linear ordinary differential
equation. As an application, we found the best constant of Sobolev inequality
by using the Green function.
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Nikolai Tarkhanov
e-mail: tarkhanov@math.uni-potsdam.de

University of Potsdam, Potsdam, Germany

Analytic continuation from a boundary subset

Let D be a bounded domain in Cn with smooth boundary, and S an open
subset of ∂D. Given a function u0 on S, the problem of analytic continuation
from S consists in finding a holomorphic function u in D whose weak limit
values on S coincide with u0. This is a classical problem of complex analysis,
it goes back at least as far as a paper of Carleman (1926). The book [1]
contributed essentially to this area.

From the point of view of partial differential equations, analytic con-
tinuation of functions given on S just amounts to the Cauchy problem for
the Cauchy–Riemann system with data on S. For n = 1, the Cauchy–
Kovalevskaya Theorem yields that the problem is locally solvable provided
that both S and u0 are real analytic. Using a holomorphic change of coordi-
nates, we reduce the problem to the case where S is a domain with smooth
boundary in the hyperplane =zn = 0, and D is a cylinder over S lying in the
half-space =zn > 0. Setting zj = xj + ıxn+j for j = 1, . . . , n and x2n = t,
we rewrite the Cauchy problem in the form u̇ = −Dxnu for t > 0 with the
initial data u(0) = u0, where u(t) is thought of as a function of t with values
in functions of z′ = (z1, . . . , zn−1) and xn on the domain S. The unique
solution of this abstract Cauchy problem is given by u(t) = exp(−Dxnt)u0,
and we apply the theory of one-parameter semigroups to study the problem
of analytic continuation.

References

1. L. Aizenberg, Carleman Formulas in Complex Analysis. First Applications, Kluwer
Academic Publishers, Dordrecht NL, 1993.
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Edriss S. Titi
e-mail: etiti@math.uci.edu

University of California, Irvine, CA, USA,
Weizmann Institute of Science, Rehovot, Israel

On the question of global regularity for the three-dimensional
Navier–Stokes equations

In this talk I will discuss the question of global regularity of the three-dimensional
Navier–Stokes equations and other related equations in fluid dynamics. I will emphasize
the mathematical as well as the physical difficulties in achieving such global regularity
result. Moreover, we will discuss the effect of rotation on “regularizing” three-dimensional
flows.

Olga Udodova
e-mail: udodova o@yahoo.com

Ukrainian State Academy of Railway Transport, Kharkov, Ukraine

Fourier series of holomorphic almost periodic functions

We investigate some properties of Fourier coefficients for holomorphic almost periodic
functions in the sense of Bezikovitch in a tube domain.

Alexander Ukhlov
e-mail: ukhlov@cs.bgu.ac.il

Ben–Gurion University of the Negev, Beer Sheva, Israel

Sobolev spaces and mappings with bounded mean distortion

We study the class of mappings with bounded mean distortion in connection with
spaces of functions with generalized derivatives. Our approach is based on two-sided
estimates of the norm of composition operator in appropriate Sobolev spaces. Geometrical
and differential properties of these classes are obtained.

Edoardo Vesentini
e-mail: vesentini@lincei.it

Politecnico di Torino, Torino, Italia

Inner maps into Banach algebras

To be announced.
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Alekos Vidras
e-mail: msvidras@ucy.ac.cy

University of Cyprus, Nicosia 1678, Cyprus

Analytic functions representable by Carleman formulas

Overview of results known today about the class of holomorphic functions repre-
sentable by Carleman type integral formulas. That is, a type of integral formulas for
which the knowledge of boundary values of a holomorphic function is required only on a
part of the boundary (though this part has to be of positive measure).

Sergey Vodopyanov
e-mail: vodopis@math.nsc.ru

Sobolev Institute of Mathematics, Novosibirsk, Russia

Mappings with bounded distortion and mappings with finite
distortion on Carnot group

The main goal of the talk is to show a new approach and new methods for the theory
of mappings with bounded distortion and mappings with finite distortion to develop. The
new approach gives a short introduction to the foundations of the theory. Except of basic
properties of mappings there will be formulated also some new advanced results.

Allen Weitsman
e-mail: weitsman@purdue.edu

Purdue university, West Lafayette, USA

Parabolicity criteria for minimal surfaces with boundary

I will discuss recent work on the parabolicity of minimal surfaces with boundary, and
show that proper minimal graphs over simply connected domains are always parabolic.
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Kazimierz WÃlodarczyk
e-mail: wlkzxa@math.uni.lodz.pl
University of ÃLodź, ÃLodź, Poland

Localization of fixed points and zeros for holomorphic maps in
locally convex spaces and nonexpansive maps in J∗-algebras

In this paper, our version of Schwarz lemma is used to study the problems concerning
the localization of sets of fixed points and zeros for holomorphic maps of balanced open
sets in complex Hausdorff locally convex topological vector spaces and open unit balls in
complex Banach spaces. Moreover, our construction of invariant hyperbolic metrics (which
are Schwarz–Pick systems) is used to investigate the same problems for nonexpansive maps
of convex circular domains in J∗-algebras and open unit balls in complex Hilbert spaces.

Eduard Yakubov
e-mail: yakubov@hait.ac.il

Holon Academic Institute of Technology, Holon, Israel

Ring Homeomorphisms and the Beltrami equation
(joint work with O. Martio, V. Ryazanov and U. Srebro)

We study modulus inequalities for path families in a ring domain

A = {r1 < |x− a| < r2} ⊂ Rn
, n ≥ 2,

in terms of the ring dilatation KR
a .

Since KR
a ≤ KI , and in some cases KR

a < 1, we obtain finer distortion estimates.
As an application of the modulus inequality for n = 2, we derive an existence theorem

for the Beltrami equation which involves a certain control function. Various choices of
the control function give as particular cases the known results of David, of Brakalova and
Jenkins, of Iwaniec and Martin, and of Gutlyanskii, Martio, Sugawa and Vuorinen.
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Peter Yuditskii
e-mail: yuditski@mailhost.cs.biu.ac.il

Bar-Ilan University, Ramat Gan, Israel

The renormalization of periodic Jacobi matrices and limit periodic
matrices with a singular continuous spectrum

(joint work with F. Peherstorfer and A. Volberg)

We build certain machinery that allows us to construct limit periodic Jacobi matrices
with singularly continuous spectrum. Roughly speaking, constructing in a regular iterative
way a Cantor set E, E ⊂ · · · ⊂ En+1 ⊂ En . . . , that may support the spectrum of a limit–
periodic Jacobi matrix it is enough to follow this strategy: on each step the approximating
set En should have a form of an inverse polynomial image, or, what is the same, En should
be the spectrum of a periodic Jacobi matrix. The above statement becomes a theorem if
on each step we remove from the previous set a sufficiently large part (using sufficiently
expanding polynomials).

Vyacheslav Zaharyuta
e-mail: zaha@sabanciuniv.edu

Sabanci University, Tuzla/Istanbul, Turkey

Some applications of pluripotential theory in complex analysis

It will be given a survey of some applications of Pluripotential Theory (=theory of
plurisubharmonic and maximal plurisubharmonic functions)to certain problems of Com-
plex Analysis: approximation and interpolation, analytic extension, bases and isomorphic
classification of spaces of analytic functions, duality etc.

Lawrence Zalcman
e-mail: zalcman@macs.biu.ac.il

Bar-Ilan University, Ramat Gan, Israel

Picard–Hayman behavior of meromorphic functions with multiple
zeros

We discuss analogues of the Little Picard Theorem, the Great Picard Theorem, and
Montel’s Theorem in which values are omitted (or attained) by derivatives as well as by
the functions themselves.
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Leonid Zelenko
e-mail: zelenko@math.haifa.ac.il
University of Haifa, Haifa, Israel

Generic spectrum of Schroedinger operator with a complex
limit-periodic potential

We prove that generically the spectrum of a Schroedinger operator, with a complex-
valued limit-periodic potential of Stepanov class, is a 0-dimensional topological subspace
of the complex plane. This is a generalization of the known result, obtained by J. Avron
and B. Simon in the case of a real-valued limit-periodic potential.

Yuri Zelinskii
e-mail: zel@imath.kiev.ua

Institute of mathematics, Ukranian National Academy of Science, Kyiv, Ukraine

Geometrical properties of generalized convex sets

To be announced.

Sergei Znamenskii
e-mail: znamensk@rustex.botik.ru

Pereslavl University, Pereslavl–Zalesskii, Russia

Martineau–Aizenberg duality in a Kisselman problem

The survey and the new applications of Martineau–Aizenberg duality are to be pre-
sented. Some necessary and sufficient geometrical conditions on a circular convex compact
set are described for well-known C. O. Kisselman uniqueness property for analytic func-
tionals convex supports. The conditions coincides in n-circular case.
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