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Mark Agranovsky, Texas A&M and Bar–Ilan University (agranovs@math.tamu.edu)
Title of talk: Parametric argument principle and detecting holomorphicity of functions and
manifolds

Abstract: The classical argument principle in its weak version can be formulated as a collapse
phenomenon. Namely, it implies that any mapping of the unit disc to C or, more generally, to
Cn, holomorphic in the open disc and smooth up to the boundary, is constant if it maps the
boundary circle to a homologically trivial loop, i.e. to a closed curve that bounds no domain in
C or, correspondingly, no two-dimensional surface in Cn. We study a parametric analog of this
phenomenon for families of holomorphic mappings. We give conditions for these families for the
homological degeneracy of the boundary image to imply the dimensional collapse of the interior.
The obtained parametric version of the argument principle has interesting applications. It allows
to obtain Morera type theorems for real manifolds in Cn. These theorems allow to estimate the
CR-dimensions (i.e. the size of complex structure) of real manifolds in terms of vanishing holo-
morphic 1-forms on families of closed curves. In particular, when the submanifold is a graph, these
estimates lead to solutions, in generic case, of two problems on CR functions (strip-problem and
Globevnik-Stout conjecture) which were solved earlier by different authors only for special cases.
Also a generalization of a result of Dolbeault- Henkin-Dinh about borders of analytic varieties
follows.

Miloud Assal, King Saud University (massal@ksu.edu.sa)
Title of talk: Continuity of pseudo-differential operators on Hardy spaces on the setting of
Laguerre hypergroups

Abstract: In this talk we consider the generalized shift operator and Hardy spaces generated
by Laguerre hypergroups, by means of which pseudo-differential operators are investigated and
boundedness results on Hardy spaces are obtained.

Date: March 23, 2009.
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James Brennan, University of Kentucky (brennan@ms.uky.edu)
Title of talk: Two problems concerning approximation by polynomials

Abstract: In this talk it is my intention to exhibit in outline form:
1. A solution to the problem of uniform weighted polynomial approximation on arbitrary bounded
simply connected domains in the complex plane, which is analogous to Mergeljan’s solution to the
classical Bernstein problem on the real line. In the process I will also indicate the manner in which
these ideas can be used to strengthen an earlier result of Beurling found in his collected works.
2. A relation between uniform rational approximation and the failure of the polynomials to be
dense in Lp(E, dxdy), where E is a compact subset of the plane. This settles a long open question,
and represents joint work with Erin Militzer. Each of these results relies on a strengthened version
of Thomson’s theorem on approximation in the mean by polynomials, as well on Tolsa’s theorem
on the semi-additivity of analytic capacity.

Alberto Condori, Michigan State University (condoria@msu.edu)
Title of talk: On the sum of superoptimal singular values

Abstract: We discuss the following extremal problem and its relevance to the sum of the so-called
superoptimal singular values of a matrix function: Given an m× n matrix function Φ on the unit
circle T, when is there a matrix function Ψ∗ in the set An,mk such that∫

T
trace(Φ(ζ)Ψ∗(ζ))dm(ζ) = sup

Ψ∈An,mk

∣∣∣∣∫
T

trace(Φ(ζ)Ψ(ζ))dm(ζ)
∣∣∣∣?

The set An,mk is defined by An,mk =
{

Ψ ∈ H1
0 : ‖Ψ‖L1 ≤ 1, rankΨ(ζ) ≤ k a.e. ζ ∈ T

}
. We introduce

Hankel-type operators on spaces of matrix functions and prove that this problem has a solution if
and only if the corresponding Hankel-type operator has a maximizing vector. We also characterize
the smallest number k for which

∫
T trace(Φ(ζ)Ψ(ζ))dm(ζ) equals the sum of all the superoptimal

singular values of an admissible matrix function Φ for some Ψ ∈ An,mk . Moreover, we provide a
representation of any such function Ψ when Φ is an admissible very badly approximable unitary-
valued n× n matrix function.

Carl Cowen, IUPUI (ccowen@iupui.edu)
Title of talk: Hermitian Weighted Composition Operators on Hardy and Bergman Spaces

Abstract: If ψ is a complex valued function on the unit disk and ϕ is an analytic map of the disk
into itself, the weighted composition operator Wψ,ϕ is defined by (Wψ,ϕf)(z) = ψ(z)f(ϕ(z)) for z
in the disk and f a function in the space. Over the past three decades, it has become increasingly
apparent that weighted composition operators arise in important ways in a variety of contexts.
For example, they arise (Forelli) as isometries of Hardy spaces, the description of commutants of
multiplication operators, and in the adjoints of composition operators. This talk will describe a
few general results on properties of weighted composition operators and move on to descriptions
of the Hermitian weighted composition operators on weighted Hardy spaces, including a complete
description of the spectral theory of these operators on the standard Bergman space. (The latter
results are recent work of Gajath Gunatillake, Eung Il Ko, and the speaker.)
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Peter Duren, University of Michigan (duren@umich.edu)
Title of talk: Two-point distortion theorems for harmonic mappings.

Abstract: A positive continuous even function p(x) defined on (−1, 1) is called a Nehari function
if (1− x2)2p(x) is nonincreasing on [0, 1) and no nontrivial solution of u′′ + pu = 0 has more than
one zero in (−1, 1). Examples are p(x) = (1 − x2)−2, π2/2, and 2(1 − x2)−1. In 1954, Nehari
proved that a locally univalent analytic function f is globally univalent in the unit disk if its
Schwarzian satisfies |Sf(z)| ≤ p(|z|) for some Nehari function p. In prior work we have introduced
a notion of Schwarzian derivative for harmonic mappings f = h+ g with dilatation g′/h′ = q2 for
some meromorphic function q, so that f has a canonical Weierstrass–Enneper lift f̃ to a minimal
surface; and we have generalized Nehari’s theorem to a univalence criterion for f̃ . We now give a
quantitative version of this result with a lower bound for |f̃(z1)− f̃(z2)| in terms of the hyperbolic
distance d(z1, z2). A similar result replaces the Euclidean metric by the surface metric. Along
the way we obtain distortion theorems for curves in Rn, thereby recasting an injectivity criterion
of Chuaqui and Gevirtz in quantitative form. (Joint work with Martin Chuaqui and Brad Osgood.)

Peter Ebenfelt, University of California, San Diego (pebenfel@math.ucsd.edu )
Title of talk: Rigidity of CR mappings into hyperquadrics

Abstract: The standard hyperquadrics in CN are the CR analogs of flat Euclidian space in Rie-
mannian geometry. There are many analogies, but also many differences, between isometric im-
mersions into Euclidian space and CR mappings into hyperquadrics (that preserve, or at least not
do not add too much to, the signature of the Levi form). The main focus of this talk is to explore
some aspects of these analogies and differences. One particular aspect is a rigidity phenomenon for
CR mappings into hyperquadrics, limiting the number of mappings modulo the action of the au-
tomorphism group of the target hyperquadric. I will present some recent results in this directions.
Time permitting, I will explain some of the main ideas that go into the proofs of these results.
The main ingredients here include Cartan-Chern(-Moser) theory and some ”sums/differences of
squares” results.

Vladimir Eiderman, University of Kentucky (eiderman@ms.uky.edu)
Title of talk: Metric properties of capacities

Abstract: This is a joint work with F. Nazarov and A. Volberg. We consider metric properties of
the capacities γs,+ generated by vector-valued Riesz potentials with the kernels x/|x|s+1, x ∈ Rd,
0 < s < d. As particular cases, these capacities include analytic capacity (s = 1, d = 2), Lipschitz
harmonic capacity (s = d − 1, d ≥ 2). They are also related to other capacities, such as Riesz
capacities in non-linear potential theory. Our main goal is to establish relations between γs,+ and
Hausdorff content. In particular, we obtain an analog of the classical Frostman theorem on the
relation between capacities generated by potentials with positive kernels and Hausdorff measure.
Various Cantor sets demonstrate the sharpness of our results, as well as the difference between
capacities generated by potentials with vector-valued and positive Riesz kernels.

Tim Ferguson, University of Michigan (tjferg@umich.edu)
Title of talk: Continuity of Extremal Elements in Uniformly Convex Spaces and Ryabykh’s
Theorem

Abstract: We study the problem of finding the extremal element for a linear functional over a
uniformly convex Banach space. We show that a unique extremal element exists and depends con-
tinuously on the linear functional, and vice-versa. Using these results, we discuss how to simplify
and clarify Ryabykh’s proof that for any linear functional on a uniformly convex Bergman space
with kernel in a certain Hardy space, the extremal function belongs to a corresponding Hardy space.
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Stephan Garcia, Pomona College (stephan.garcia@pomona.edu)
Title of talk: Open questions about complex symmetric operators

Abstract: We discuss recent progress on complex symmetric operators and pose a number of open
questions concerning them. Among other things, we discuss connections with composition opera-
tors, truncated Toeplitz operators, and unitary orbits (some of this is joint work with J. Cima, C.
Hammond, W. Ross, W. Wogen and others).

Arcadii Grinshpan, University of South Florida (azg@math.usf.edu)
Title of talk: A seminorm inequality and applications

Abstract: We shall present a seminorm inequality for formal power series. Among other things,
the applications involve classical special functions and Volterra integral equations.

Zdenka Guadarrama, Rockhurst University (guadarrama@rockhurst.edu)
Title of talk: Approximating z in Hardy and Bergman Norms

Abstract: We consider the problem of finding the best analytic approximation in Smirnov and
Bergman norm to general monomials of the type znzm. We show that in the case of approxi-
mation to z in the annulus (and the disk) the best approximation is the same for all values of p.
Moreover, the best approximations to z in Smirnov and Bergman spaces characterize disks and
annuli.

Greg Knese, University of California, Irvine (gknese@uci.edu)
Title of talk: Rational inner functions on the bidisk.

Abstract: The study of rational inner functions on the bidisk differs from the study of rational
inner functions on the disk (i.e. Blaschke products) in many ways. In particular, rational inner
functions on the bidisk need not be regular past the boundary. In this talk we will discuss how
this irregularity on the boundary affects uniqueness of certain sums of squares decompositions of
rational inner functions.

Trieu Le, University of Waterloo (t29le@uwaterloo.ca)
Title of talk: On commutator ideals of certain subalgebras of the Toeplitz algebra.

Abstract: For α > −1, let A2
α denote the weighted Bergman space of the open unit disk corre-

sponding to the weight (1 − |z|2)α. For any set G of bounded measurable functions on the unit
disk, let T(G) be the C∗-subalgebra of B(A2

α) generated by Toeplitz operators {Tf : f ∈ G} and
let CT(G) be its commutator ideal. It was showed by D. Suárez that T(L∞) = CT(L∞) in the un-
weighted case (α = 0). In this talk we will show that in all cases of α, the identity T(G) = CT(G)
holds true for a class of subsets G of L∞. By taking G = L∞, we recover Suárez’s result.

Constanze Liaw, Brown University (conni@math.brown.edu)
Title of talk: Singular integrals and rank one perturbations.

Abstract: For a rank one perturbation of a self-adjoint operator a formula for its spectral repre-
sentation is obtained. This represenation is given by a singular integral operator of special form.
We will discuss a connection with two weight estimates for the Hilbert transform. As an applica-
tion, we obtain some results about the absence of the singular spectrum for the perturbed operator.

Daniel Luecking, University of Arkansas (luecking@uark.edu)
Title of talk: Constrained interpolation in Bergman space

Abstract: I consider the problem of characterizing the interpolating sequences for the problem of
interpolation by functions in the Bergman space of the unit disk that vanish on a given zero set.
This includes identifying the ”proper” sequence space for the interpolated values.
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Wen-Xiu Ma, University of South Florida (mawx@cas.usf.edu)
Title of talk: Continuous Variational Identity and Applications to Soliton Equations.

Abstract: We will discuss continuous variational identity associated with general matrix spectral
problems, and their applications to Hamiltonian structures of soliton equations. The resulting the-
ory provides a clear picture about classifying integrable equations from a viewpoint of Lie algebras.
Illustrative examples include integrable couplings connected with non-semisimple Lie algebras.

Tao Mei, University of Illinois at Urbana-Champaign (mei@math.uiuc.edu)
Title of talk: Littlewood-Paley type inequalities for operator-valued functions.

Abstract: The classical Littlewood-Paley theory states that a function f and the square function
corresponding to a ”nice” decomposition of f have equivalent Lp norms. We study Littlewood-
Paley type inequalities for functions with values in B(H) for p = 1 and ∞. By interpolation, the
result extends to all 1 < p < ∞ with optimal constants. In the case of Shatten-p class-valued
functions, we improved a previous result by Bourgain/Mcconell. This is a recent joint work with
Javier Parcet.

Len Miller, Mississippi State University (miller@math.msstate.edu)
Title of talk: Essential spectral inclusions for Banach space operators

Abstract: We consider two Banach space operators T ∈ L(X) and S ∈ L(Y ) intertwined by a pair
of operators A ∈ L(X,Y ) and B ∈ L(Y,X). Earlier work dealt with the case that A and B each
have dense range. Here we consider the case that A and B are injective. In particular, if A and
B are injective, then S is Fredholm provided that T is Fredholm and S has the decomposition
property (δ) in a neighborhood of 0; in this case, ind(T ) ≤ ind(S), and equality holds precisely
when the eigenvalues of the adjoint T ∗ do not cluster at 0.
This is joint work with Vivien Miller and Michael Neumann.

Vivien Miller , Mississippi State University (vivien@math.msstate.edu)
Title of talk: Linear Maps Preserving the Local Spectral Radius

Abstract: Let x0 be a nonzero vector in Cn. We show that a linear map Φ : Mn(C) → Mn(C)
preserves the local spectral radius at x0 if and only if there exists α ∈ C of modulus 1 such that
Ax0 = x0 and Φ(T ) = αATA−1 for all T ∈ Mn(C). Very recently this result was generalized to
infinite dimensional Banach spaces by J. Bračič and V. Műller.

Mishko Mitkovski, Texas A&M University (mmitkov@math.tamu.edu)
Title of talk: Polya sequences, gap theorems and Toeplitz kernels

Abstract: A separated sequence of real numbers is called a Polya sequence if any entire function
of exponential type zero that is bounded on that sequence is a constant. In my talk I will give
a description of such sequences thus solving a problem of Polya and Levinson. Furthermore, we
show that this problem is equivalent to a version of a Beurling gap problem. The key step is
to give a description of both problems in terms of kernels of certain Toeplitz operators. Finally,
we use Toeplitz kernels versions of Beurling-Malliavin theorems given recently by Makarov and
Poltoratski to obtain the complete metric description (joint with Alexei Poltoratski).
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Sivaram Narayan, Central Michigan University (sivaram.narayan@cmich.edu)
Title of talk: Commutator of Composition Operators

Abstract: We characterize the compactness of the linear fractionally induced commutator C∗ψCϕ−
CϕC

∗
ψ in terms of the function theoretic properties of ϕ and ψ. We show that in the automorphic

case the commutator is compact if and only if ϕ and ψ are simple rotations of the unit disc. On
the other hand, when one of the inducing maps is not an automorphism of the disc, we show that
the commutator is non-trivially compact if and only if the inducing maps are both parabolic with
the same boundary fixed point or they are both hyperbolic with the same boundary fixed point
and their other fixed points are conjugate reciprocals. (This is joint work with John Clifford and
David Levi.)

Mehdi Nikpour, University of Toledo (mnikpou@utnet.utoledo.edu)
Title of talk: Hypercyclicity of Some Class of Operator

Abstract: There are two aims in this talk; the first one is studying the cyclic phenomena for some
class of operators: Weighted Composition Operators on the general space of holomorphic function
and Composition and multiplication Operators on the space of formal Laurant series. The adjoint
of weighted composition operators on Hilbert space of analytic functions has been studied. The
second aim is to give necessary and sufficient conditions, in terms of open subsets, for an operator
on a separable Frechet space satisfies the Hypercyclicity and Supercyclicity criterion.

Jan–Fredrik Olsen, NTNU, Norway (janfreol@math.ntnu.no)
Title of talk: The boundary behaviour of a class of modified zeta functions

Abstract: Given a subset K ⊂ N we define the K-zeta function ζK(s) =
∑
n∈K n

−s, s = σ + it.
The series converges absolutely to the right of the abscissa σ = 1. For K = N we get Riemann’s
zeta function which is known to have a meromorphic continuation to the entire complex plane
with a single pole at s = 1. In general the abscissa σ = 1 may be a natural boundary for the
K-zeta function, as was shown by Kahane and Queffelec. We investigate the boundary behaviour
of the K-zeta functions on finite intervals on the abscissa σ = 1 by looking at the operator defined
on L2(I) by ZK : g 7−→ g(t) = limδ→0

∫ T
−T g(s)<ζK(1 + δ + i(τ − t))dτ, for T > 0. Using the

meromorphic continuation for Riemann’s zeta function, we observe that for K = N this operator
is a small perturbation of the identity operator in such a way that it is bounded below in norm. For
general K ⊂ N we give a complete characterisation of this behaviour in terms of the asymptotic
behaviour of the counting function of the set K.

Vladimir Peller, Michigan State University (peller@math.msu.edu)
Title of talk: Functions of perturbed operators

Abstract: This talk is based on joint results with A. B. Aleksandrov. We prove that if 0 < α < 1
and f is in the Hölder class Λα, then for arbitrary self-adjoint operators A and B with bounded
A−B, the operator f(A)− f(B) is bounded and ‖f(A)− f(B)‖ ≤ ‖A−B‖α. We prove a similar
result for functions f of the Zygmund class Λ1(): ‖f(A+K)− 2f(A) + f(A−K)‖ ≤ ‖K‖, where
A and K are self-adjoint operators. Similar results also hold for all Hölder-Zygmund classes Λα,
α > 0. We also study properties of the operators f(A)− f(B) for f ∈ Λα and self-adjoint opera-
tors A and B such that A− B belongs to the Schatten–von Neumann class Sp. We consider the
same problem for higher order differences. Similar results also hold for unitary operators and for
contractions.
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Rajesh Pereira, University of Guelph (pereirar@uoguelph.ca )
Title of talk: Beyond the Companion Matrix: New Matrix Methods in the Theory of Polynomials.

Abstract: Matrix theory has been used quite extensively to study the properties of polynomials.
We will discuss some recent applications of matrix theory to such topics as Mahler measure, Schur-
Szego compositions, apolarity, and the effects of differential operators on the zeros of polynomials.

Mihai Putinar, University of California, Santa Barbara (mputinar@math.ucsb.edu)
Title of talk: Multivariate determinateness

Abstract: The uniqueness question in multivariate moment problems will be considered from
several perspectives: quasi-analyticity, joint self-adjointness of commuting symmetric operators,
evolution equations and integral geometry. The classical case of a single variable will be reviewed,
as a foundation for understanding the incomplete results or the circulating conjectures shaping
the present status of multivariate determinateness.

Katie Quertermous, University of Virginia (kgs5c@virginia.edu)
Title of talk: A C∗–algebra Generated by a Semigroup of Composition Operators

Abstract: We consider the linear–fractional, non–automorphism self–maps of the unit disk that fix
a point γ ∈ ∂D. We want to determine the structure of the C∗–algebra generated by the composi-
tion operators on H2(D) induced by this class of maps. In this talk, we investigate a substantial
piece of this algebra, namely the C∗–algebra generated by the semigroup {Cϕs , 0 < s < 1}, where
ϕs(z) = sz+ (1−s). The adjoints of these operators are unitarily equivalent to Toeplitz–like oper-
ators on the Newton space. By studying the spectral properties of the Toeplitz–like operators, we
establish a short exact sequence, 0 → C → C∗ ({Cϕs : 0 < s < 1}) → AP (R) ⊕ C, where C is the
commutator ideal of C∗ ({Cϕs : 0 < s < 1}) and AP (R) is the space of almost periodic functions
on the real line.

William Ross, University of Richmond (wross@richmond.edu)
Title of talk: Unitary equivalence of truncated Toeplitz operators

Abstract: In this joint work with J. Cima, S. Garcia, and W. Wogen, we examine various questions
concerning when operators on Hilbert space are unitarily to truncated Toeplitz operators.

John Ryan, University of Arkansas (jryan@uark.edu)
Title of talk: p-Dirac equations

Abstract: Associated to the Laplacian in euclidean space and the Laplace-Beltrami operator on a
Riemannian manifold there is a first order square root called the Dirac operator. Also associated
with the euclidean Laplacian is the non-linear p-Laplacian. Here we shall associate with this op-
erator a first order non-linear Dirac operator. Its link to the p-Laplacian will be described as will
its conformal covariance and its generalizations to other contexts.

Leslaw Skrzypek, University of South Florida (skrzypek@math.usf.edu)
Title of talk: Minimal projections in Lp spaces

Abstract: A projection from X onto V is called minimal if it has smallest possible norm. In L2

all minimal projections have norm 1 and are unique. The situation is different for p 6= 2. Several
examples will be given to demonstrate the difference of L2, L1, Lp(1 < p <∞, p 6= 2), `p (1 < p <

∞, p 6= 2).
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Vilmos Totik, University of South Florida (totik@math.usf.edu)
Title of talk: Approximation by homogeneous polynomials

Abstract: A new geometric proof if given for a result of Varju, Benko, and Kroo: if G is a centrally
symmetric convex region on the plane then every even continuous function on the boundary of G
can be uniformly approximated by homogeneous polynomials.

Alexander Vasil’ev , University of Bergen (Alexander.Vasiliev@math.uib.no)
Title of talk: Conformal Field Theory and Loewner Equations

Abstract: One of the important aspects in recent trends in complex analysis has been the increas-
ing degree of cross-fertilization between the latter and mathematical physics with great benefits to
both subjects. Contour dynamics in the complex plane turned to be a meeting point for complex
analysts, specialists in stochastic processes, and mathematical physicists. This was stimulated,
first of all, by recent progress in understanding the structures in classical and stochastic Loewner
evolution, and Laplacian growth. The Virasoro algebra provides the basic algebraic object in
conformal field theory (CFT) so it was not surprising that it turned to play an important role of
a structural skeleton for contour dynamics. The present talk is an overview of recent progress in
the study of the CFT viewpoint on contour dynamcs, in particular, we show how the Witt and
Virasoro algebras are related with the classical and stochastic Loewner equations.

Ronald Walker, Penn State–Harrisburg (rawalker@psu.edu)
Title of talk: Boundaries of Holomorphic 1-Chains within Holomorphic Line Bundles Over the
Riemann Sphere

Abstract: The collection of boundaries of holomorphic 1-chains is a biholomorphic invariant that
exhibits significantly different behavior within complex projective space CPn than it does within
complex affine space Cn. The family of line bundles over the Riemann sphere provides one spec-
trum of complex spaces intermediate to C2 and CP1 × CP1. We present characterizations of the
boundaries of holomorphic 1-chains within these line bundles and note the behavior that these
results reveal.

Maxim Yattselev, INRIA, Sophia Antipolis (myattsel@sophia.inria.fr)
Title of talk: Ratios of norms for polynomials and connected n-width problems

Let G ⊂ C be a bounded simply connected domain with boundary Γ and let E ⊂ G be a regular
compact set with connected complement. We investigate asymptotics of the extremal constants:
χn = infp∈Pkn supq∈Pn−kn

||pq||E
||pq||Γ , n = 1, 2, . . . , where ‖ · ‖K is the supremum norm on a compact

set K, Pm is the set of all algebraic polynomials of degree at most m, and kn/n → θ ∈ [0, 1] as
n → ∞. Subsequently, we obtain asymptotic behavior of the Kolmogorov k-widths, k = kn, of
the unit ball A∞n of H∞ ∩ Pn restricted to E in C(E), where H∞ is the Hardy space of bounded
analytic functions on G and C(E) is the space of continuous functions on E.

Ruhan Zhao, SUNY Brockport (rzhao@brockport.edu)
Title of talk: Essential norms of composition operators between Bloch type spaces

Abstract: For α > 0, the α-Bloch space is the space of all analytic functions f on the unit disk D
satisfying supz∈D |f ′(z)|(1 − |z|2)α < ∞. Let ϕ be an analytic self-map of D. We show that, for
0 < α, β <∞, the essential norm of the composition operator Cϕ mapping from Bα to Bβ can be
given by the following formula: ‖Cϕ‖e =

(
e

2α

)α lim supn→∞ nα−1‖ϕn‖Bβ .


