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Abstracts

Integrable bodies

Mark Agranovsky

Bar-Ilan University, email: agranovsky.mark@gmail.com

The notion of integrability of a geometric object (planar figure , a body in 3D,
n-dimensional domain) is rooted in the Newton’s discovery of transcendental inte-
grability of ovals in the plane (Newton’s Lemma about Ovals, Philosophiae Naturalis
Principia Mathematica, 1687)., which states that the area cut of a planar domain by
a straight line is never an algebraic (i.e., is always a transcendental) function of the
secant line. The latter means that the above area can be found as a solution of no
algebraic equation. Newton came up with this conclusion exploring the possibility
of using the 2nd Kepler’s law for finding a nice equation for calculating positions of
planets. In 1987, during the celebration of 300 years of Newton’s Principia book,
Vladimir Arnold revived the interest to Newton’s Lemma and proposed to study
the phenomenon of algebraic integrability in higher dimensions. One year later,
Victor Vassiliev generalized Newton’s Lemma to convex bodies in even dimensional
Euclidean spaces and also obtained some partial results for odd dimensions (in full
generality, the odd-dimensional case - Arnold’s problem is not yet resolved). In 2013,
Vassiliev get rid of the convexity condition in his result of 1988, which triggered a
new interest of researchers in the subject and even in a broader context, including
variations both the type of the measurements (solid and sectional volume functions,
Radon and X-ray transforms of the body, etc). and the integrability type in the
algebraic sense . In my talk I will touch on recent advances in this research area
lying on the cross-road of analysis and geometric tomography.
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Power Spectrum of the Circular Unitary Ensemble

Eugene Kanzieper

Holon Institute of Technology, email: eugene.kanzieper@gmail.com

We study the power spectrum of eigen-angles of random matrices drawn from the
circular unitary ensemble (CUE) and show that it can be evaluated in terms of either
a Fredholm determinant, or a Toeplitz determinant, or a sixth Painlevé function. In
the limit of infinite-dimensional matrices, we derive a concise parameter-free formula
for the power spectrum which involves a fifth Painlevé transcendent. Further, we
discuss a universality of the predicted power spectrum law (in random-matrix-theory
context and beyond), and present a fair evidence that the universal Painlevé V law
is observed in the power spectrum computed for one billion of nontrivial zeros of the
Riemann zeta function.

Szegő minimum problem and Nevai’s conjecture

Anna Kononova

Tel Aviv University, email: anya.kononova@gmail.com

Let en be the L2 norm of the monic polynomial of degree n orthogonal with
respect to a finite non-negative measure µ on the unit circle. By the classical Szegő
theorem en → 0 iff the logarithmic integral of the density of µ diverges. In the talk
we will discuss the rate of decay of the quantities en as n→ ∞ for some measures µ
with divergent logarithmic integral of the density. In particular, we refute a known
conjecture of Nevai.

The talk is based on a joint work with A. Borichev and M. Sodin.

Random analytic functions of Bounded Mean Oscillation

Alon Nishry

Tel Aviv University, email: alonish@tauex.tau.ac.il

Let f be an analytic function in the unit disk, whose Taylor coefficients are
independent, centered complex Gaussian coefficients. Necessary and sufficient con-
ditions on the variances of the coefficients are known, under which f belongs to
certain functions spaces, such as the Hardy spaces, Bloch space, and the space of
continuous functions on the closed unit disk. I will describe a sufficient condition
for f to have bounded mean oscillations, which is optimal under a relatively mild
regularity assumption. In addition, I will show an example that disproves the con-
jecture that a random analytic function with bounded mean oscillations always has
vanishing mean oscillations. If time permits, I will also talk about an application
for bounding norms of random Gaussian Hankel matrices.

This is a joint work with E. Paquette (McGill).
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The uncertainty principle in finite dimensions

Shahaf Nitzan

Georgia Tech, USA, email: shahaf.nitzan@math.gatech.edu

I will give a survey of some results related to the talk’s title, and discuss a couple
of new observations in the area. The talk is based on joint work with Jan-Fredrik
Olsen and Michael Northington.

Ulam’s problem 19 from the Scottish Book and related
problems

Dmitry Ryabogin

Kent State University, USA, email: ryabogin@math.kent.edu

Ulam’s Problem 19 from the Scottish Book asks is a solid of uniform density
which will float in water in every position a sphere? Assuming that the density
of water is 1, one can show that there exists a strictly convex body of revolution
K ⊂ R3 of uniform density 1

2
, which is not a Euclidean ball, yet floats in equilibrium

in every orientation. We will discuss this and related problems suggested by Croft,
Falconer and Guy.

On Weierstrass preparation theorem

Azimbay Sadullaev

National University of Uzbekistan, email: sadullaev@mail.ru

The well-known Weierstrass theorem states that if f(z, w) is a holomorphic func-
tion at a point (z0, w0) ∈ Cn

z × Cw and f(z0, w0) = 0, f(z0, w) ̸≡ 0 then in some
neighborhood U = V ×W of this point f is represented as

f(z, w) = [(w − w0)
m+

+cm−1(z)(w − w0)
m−1 + · · ·+ c0(z)]φ(z, w), (1)

where m ≥ 1 is the order of zero of f(z0, w) at w = w0, ck(z), k = 0, 1, ...,m− 1, are
holomorphic in V, ck(z0) = 0 and φ(z, w) is holomorphic in U,φ(z, w) ̸= 0, (z, w) ∈
U.

Pseudopolynomial

(w − w0)
m + cm−1(z)(w − w0)

m−1 + · · ·+ c0(z)

is called Weierstrass polynomial.

3



In recent years, the Weierstrass representation (1) has found a number of appli-
cations in the theory of oscillatory integrals:

J(λ, σ) :=

∫
Rn

a(x, σ)eiλΦ(x,σ)dx, (2)

where a ∈ C∞
0 (Rn×Rm) is called to be an amplitude function and Φ ∈ C∞(Rn×Rm)

is a smooth real-valued function co-called a phase function and λ is a real parameter.
It is required to study the asymptotic behavior of the oscillatory integral (2) as
λ → ∞. In partiqular, using a version of Weierstrass representation obtained a
solution of famous Sogge -Stein problem (see [4-7]).

In the considering below results the phase function is an analytic function at a
fixed critical point, requiring a condition f(z0, w) ̸≡ 0. It is natural to expect the
validity of Weierstrass theorem without requiring a condition f(z0, w) ̸≡ 0, in the
following form, that in some neighborhood U = V ×W of (z0, w0) the function is
represented as

f(z, w) = [cm(z)(w − w0)
m+

+cm−1(z)(w − w0)
m−1 + . . .+ c0(z)]φ(z, w). (3)

where ck(z), k = 0, 1, . . . ,m are holomorphic in V and φ is holomorphic in U,φ(z, w) ̸=
0,∀(z, w) ∈ U. Such kind of results will be useful to studying of the oscillatory inte-
grals and in estimates for maximal operators.

When n = 1 representation (3) takes place, because in this case it is easy to prove
that in a neighborhood U = V ×W of (z0, w0) the function f(z, w) is represented
as f(z, w) = (z − z0)

jφ(z, w), where j ≥ 0, φ(z, w) ∈ O(U), φ(z0, w) ̸≡ 0. However,
the well-known Osgood counterexample [1] shows that when n > 1 it is not always
possible to decompose the function into factors (3). We reduce this example.

Osgood’s example. We fix a specific transcendental function ψ(ξ) = ξ +∑∞
k=2 ξ

k! in the unit ball |ξ| < 1 and put q(ξ) = ξ + ψ(ξ). In some neighborhood of
zero w = q(ξ) has the inverse ξ = q−1(w). Set f(z1, z2, w) = z1q

−1(w)− z2. Then f
is holomorphic in some neighborhood (0, 0, 0) and f(0, 0, w) ≡ 0.We note, that each
point of the circle |ξ| = 1 is singular for the function ψ(ξ), i.e. the function ψ(ξ)
cannot analytically continue to any neighborhood U,U ∩ {|ξ| = 1} ≠ ∅. If for f the
Weierstrass representation (3) holds, then f(z1, z2, w) = 0 has an pseudo-algebraic

solution cm(z)w
m + cm−1(z)w

m−1 + · · · + c0(z) = 0, but its solution w = q
(

z2
z1

)
cannot lie in the analytic set cm(z)w

m + cm−1(z)w
m−1 + · · · + c0(z) = 0, since the

cone | z2
z1
| = 1 is a singular set for the function q

(
z2
z1

)
.

There is a global multidimensional (in w) option (3) for arbitrary f(z, w) ∈
O
(
Dz × Ck

w

)
.

Theorem 1. Let f(z, w) be holomorphic in a domain Ω = Dz × Cw ⊂ Cn+1,
where any second Cousin problem is solvable in a domain D ⊂ Cn. Let us denote
by nf (z0) the number of zeros of the entire function f(z0, w) of variable w ∈ C
taking into account multiplicity. We put nf (z0) = −1 if f(z0, w) ≡ 0. If the set
ℑ(f) := {z ∈ D : nf (z) < ∞} is not pluripolar in D, then the function f(z, w) is
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represented as (2), where ck(z) ∈ O(D), k = 0, 1, ...,m, φ(z, w) ∈ O(Ω), φ(z, w) ̸= 0
for any (z, w) ∈ Ω.

We give a multidimensional (in w) analogue of this theorem in the following
form. The pseudopolynomial of degree m in a domain Ω = Dz × Ck

w ⊂ Cn+k is an
expression in the form:

Qm(z, w) =
∑
|α|=m

Cα(z)w
α +

∑
|α|=m−1

Cα(z)w
α + · · ·+ C0(z),

where α = (α1, α2, . . . , αn), |α| = α1 + α2 + · · ·+ αn,
wα = wα1

1 w
α2
2 . . . wαn

n and Cα(z) ∈ O(D),∀|α| ≤ m.
Theorem 2. Suppose that f(z, w),

z = (z1, . . . , zn), w = (w1, . . . , wk), n ≥ 1, k ≥ 1, is a holomorphic function in a
domain
Ω = Dz × Ck

w ⊂ Cn+k, where in D ⊂ Cn is solvable any second Cousin problem. If
the set of points z0 ∈ D, for which the set

Zz0 = {w ∈ Ck : f(z0, w) = 0 is algebraic}

is not pluripolar in D , i.e., if the set

ℑf = {z0 ∈ D : Zz0 is algebraic inCk}

is not pluripolar, then the function f(z, w) is represented as

f(z, w) = Qm(z, w)φ(z, w),

where Qm(z, w) is pseudopolynomial of some degree m ≥ 0 and function φ(z, w) ∈
O(Ω),
φ(z, w) ̸= 0, ∀ (z, w) ∈ Ω.
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