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RIMS Conference
“Analytic Number Theory — Arithmetic Properties of Transcendental Functions
and their Applications”
Abstracts of the talks
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00 O (Takashi Nakamura)
TITLE: A modified Riemann zeta distribution in the critical strip

ABSTRACT: Let 0,t € R, s = 0 + it and ((s) be the Riemann zeta function. Put f,(t) :=
C(o —1it)/(o —it) and F,(t) := fs(t)/f-(0). We show that F,(t) is a characteristic function
of a probability measure for any 0 < ¢ # 1 by giving the probability density function. By
using this fact, we show that for any C € C satisfying |C| > 10 and —19/2 < RC < 17/2, the
function (s) + C's does not vanish in the half-plane 1/18 < o. Moreover, we prove that F,(t)
is an infinitely divisible characteristic function for any ¢ > 1. Furthermore, we show that the
Riemann hypothesis is true if each F,(t) is an infinitely divisible characteristic function for
each 1/2 <o < 1.

Chieh-Yu Chang

TITLE: Analytic solutions of Frobenius difference equations and transcendence
of special values

ABSTRACT: We will introduce certain Frobenius difference equations and their analytic so-
lutions. We will show some examples such as multizeta values, Carlitz multiple polylogarithms
of algebraic points etc, occurring as special values of such analytic solution functions. We will
present current progress on transcendence/rationality results and show also how the theory
of Frobenius difference equations throws new lights into the transcendence theory of positive
characteristic.

00 OO (Yoshinori Mishiba)

TiTLE: Algebraic independence of values of the Carlitz multiple polylogarithms
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00 OO0 (Hiroyuki Ogawa)

T1TLE: How should we bet on the prime number dice?
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00 OO (Eiji Yoshida)
Ti1TLE: Theta series and a trace of Selberg type



ABSTRACT: 00000 Selberg transform O 00 0O Selberg type O trace 0 00 , 0000
00000000000 formula000000000CO0DOO.O0000D0000DO00O0O Selberg
trace formula 00 000, Selberg 0000000000000 D0ODOODOODOODOOOOODO.
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Vichian Laohakosol
T1TLE: Independence of complex Cantor series and Cantor products

ABSTRACT: Two representations of each complex number via a Cantor series and a Cantor
product are introduced. Criteria for algebraic and linear independence based on these repre-
sentations are proved. These criteria are derived from two versions of generalized Liouville’s
theorem about approximation by numbers from a fixed algebraic number field.

Federico Pellarin
TiTLE: On L-series in positive characteristic

ABSTRACT: The aim of this talk is to present a new way of analytically interpolate “zeta
values” in positive characteristic. Here is the simplest example of such a zeta value, after L.
Carlitz. We sum all the inverses of monic polynomials of F[¢] with 6 an indeterminate hence
defining an element ((1) of F;((1/8)). The analytic interpolating process we introduce for these
values puts under a new light the arithmetic properties of Carlitz zeta values. For instance,
variants of the functional equation of Riemann’s zeta function emerge from our observations.
We will discuss recent arithmetical developments of the theory obtained in collaboration with
B. Angles and F. Tavares-Ribeiro.

00 00 (Takuya Okamoto)

TITLE: Mean values of Mordell-Tornheim double zeta-functions (a joint work with
Tomokazu Onozuka)
ABSTRACT: Matsumoto and Tsumura proved the mean value theorems for the Euler-Zagier

double zeta-function. In this talk, we consider the mean value theorems for the Mordell-
Tornheim double zeta-function.

00 O (Hajime Kaneko)

TiTLE: Algebraic independence of the power series related to the beta expan-
sions of real numbers

ABSTRACT: Little is known on the beta expansions of mathematical constants. For in-
stance, the beta expansions of algebraic numbers are mysterious. Applying results on the beta
expansions of algebraic numbers, we investigate criteria for the transcendence of certain real
numbers. Moreover, developing the criteria, we also study the algebraic independence of the
values of power series at certain algebraic points.

Tiinde Lality-Kovacs

TriTLE: Computing S-integral points on elliptic curves of rank at least 3 (a joint
work with Noriko Hirata-Kohno)

ABSTRACT: Let E be a given elliptic curve defined by the equation

y* =2° +ar +b:=q(z).



Here a,b € Z and the discriminant of ¢(z) is non-zero. By Mordell’s theorem,

E(Q) = Etors(@) X ZT;

where Ei,.s(Q) is the torsion group, and r is the rank of E(Q). Let Pi,...,P. denote a
Mordell-Weil basis of E(Q). Then each rational point P € E(Q) has a unique representation
of the form

P:PQ+TL1P1—|—...+7’L7-P7-,

where Py € Eiors(Q) is a torsion point and n; € Z (i = 1,... ,r). We fix an arbitrary finite
set S := {p1,...,ps—1,00} of places of Q (including the infinite one). Put N := ax [724] 00 -
i<r

If one searches for the S-integral points of F(Q) then first an upper bound for N has to be
found and then this bound has to be gradually decreased to a size where the actual points
can already be identified by an exhaustive search. To get the final bound Nyine for N, the
LLL-algorithm is applied.

Our aim is to show that for rank > 3 elliptic curves, instead of the previous techniques,
using the lower bound for linear forms in g-adic elliptic logarithms established very recently
by Hirata-Kohno, we can get a much better upper bound for N. This point is important in
particular if the rank of the elliptic curve is ”large”, as then already a small improvement of
the final bound can considerably shrink the region of possible solutions, and hence the final
search can be done much faster.

00 OO (Koh-ichi Nagao)

Ti1TLE: Decomposition attack for the DLP of the Jacobian group of a curve over
small characteristic field
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000 00 (Tomokazu Onozuka)
Ti1TLE: The multiple Dirichlet product and the multiple Dirichlet series
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00 O (Takashi Taniguchi)

TIiTLE: Cubic field discriminants in arithmetic progressions (a joint work with
Frank Thorne)
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00 00 (Masatoshi Suzuki)
TITLE: An inverse problem for a class of canonical systems
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OO0 OO0 (Soichi Ikeda)

TITLE: Mean values of Euler double zeta-functions (a joint work with Kaneaki
Matsuoka and Yoshikazu Nagata)
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00 00O (Masanori Katsurada)

TiTLE: Asymptotic expansions for certain multiple ¢-integrals and ¢-differentials
of Thmae-Jackson type

ABSTRACT: We shall present in the talk that complete asymptotic expansions exist for
certain multiple ¢-integrals and g¢-differentials when ¢ — 1. Applications of our main for-
mulae are further shown to deduce complete asymptotic expansions associated with certain
g-analogues of the exponential, the binomial, and the polylogarithmic functions, and further
with the generalized Lerch zeta-function.

00 00 (Takao Komatsu)
TiTLE: Convolution identities for Cauchy numbers

ABSTRACT: Let ¢, (n > 0) be the n-th Cauchy number, defined by the generating function
z/In(1+z) =327 cox™/nl. Explicit expressions for (¢; +¢n)" := 3 7_, (?) Cl4jCmtn—j are
given for arbitrary fixed integers I,m > 0. If [ = m = 0, then (co + ¢o)” = —n(n — 2)c,—1 —
(n — 1)¢p, which was obtained by Zhao. The corresponding expressions for Bernoulli numbers
have been studied by several authors, including Agoh and Dilcher. The well-known Euler’s
formula is given by (Bg + By)" = —nB,_1 — (n — 1)B,.

00 OO0 (Noriko Hirata-Kohno)
TiTLE: Diophantine approximations related to Polylogarithms

ABSTRACT: Polylogarithm 000 0000000000000 0O0OOODOOODOOOOO
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