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Conference program
Differential and difference equations: analytic, arithmetic and Galoisian

approaches,

19-23 October 2015

Monday, October 19

11h00 Welcome of the participants

12h45 Lunch

14h30–15h20 Jean-Pierre Ramis (Toulouse, France)
New characterizations for the eigenvalues of the prolate spher-
oidal wave equation
(joint work with F. Fauvet, F. Richard-Jung and J. Thomann)

1. I shall recall the definition and classical properties of some interesting special functions, the

prolate spheroidal wave functions.

2. I shall describe the formal solutions of the prolate spheroidal wave equations at 0, 1, −1 and

∞ and I shall explain the relation of the eigenvalues of these equations and the vanishing of the

corresponding Stokes phenomena.

3. I will show how to compute the eigenvalues from the knowledge of the formal solutions at 0, 1,

−1 and ∞ using a “mysterious property”.

4. I will discuss briefly the analytic continuation of the eigenvalues in the complex plane.

15h30–16h20 Hajime Nagoya (Kanazawa University, Japan)
Irregular conformal blocks and Painlevé functions
Short distance expansions of the tau functions of the Painlevé equations were obtained previously

in terms of conformal blocks of the Virasoro algebra. But long distance expansions have remained

unclear. I present precise definitions of irregular versions of vertex operators of the Virasoro algebra

and provide long distance expansions of irregular conformal blocks as expectation values of newly

introduced vertex operators. Using them, I propose conjectural expansion formulas of the tau

functions of the fifth and fourth Painlevé equations.

16h20–16h50 Coffee break

16h50–17h40 Tanguy Rivoal (Grenoble, France)
Arithmetic differential equations, E and G functions
E and G-functions are certain power series with algebraic coefficients solutions of differential equa-

tions, first introduced by Siegel. The sets of values taken by these functions at algebraic points
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have a rich structure inherited from these differential equations. I will present some results in this

direction. The talk is based on joint works with S. Fischler (Orsay) and J. Roques (Grenoble).

Tuesday, October 20

9h30–10h20 Xiao-Shan Gao (Chinese Academy of Sciences, Beijing, China)
Differential and Difference Chow Form, Sparse Resultant,
and Toric Variety
We will show how to extend the theories of Chow form for an irreducible variety, the multivari-

ate sparse resultant, and toric varieties to differential algebraic geometry and difference algebraic

geometry, respectively.

10h30–11h20 Alberto Lastra (University of Alcala, Spain)
A solution method for autonomous first-order algebraic par-
tial differential equations in several variables
We present a procedure for solving first-order autonomous algebraic partial differential equations

in an arbitrary number of variables. This method uses rational parametrizations of algebraic (hy-

per)surfaces and can be applied not only to find rational solutions to certain classes of equations,

but also non-rational solutions. (Joint work with G. Grasegger, J.R. Sendra, F. Winkler).

11h20–11h50 Coffee break

11h50–12h40 Boris Adamczewski (CMI de Marseille, France)
Algebraic independence of G-functions and Lucas type con-
gruences
G-functions form a remarkable class of analytic functions leading to a rich interplay between var-

ious different fields including the theory of linear differential equations, number theory, algebraic

geometry, enumerative combinatorics, and automata theory. It is expected (and known in some

cases) that G-functions with rational coefficients have the following nice property: when they can

be reduced modulo infinitely many prime numbers, their reductions are algebraic (or equivalently

automatic). This property implies the existence of general congruences satisfied by their coeffi-

cients. In many cases, one obtains in fact much more special congruences that are well-known by

combinatorists since old works of Lucas about binomial coefficients. I will present a new approach

allowing to deduce results about algebraic independence from such congruences. This is a joint

work with Jason Bell and Eric Delaygue.

12h40 Lunch
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14h30–15h20 Daniel Bertrand (UPMC, France)
Galoisian approach to Ax-Lindemann problems
I will first describe a recent joint work with A. Pillay, where we extend to various semi-abelian

schemes the classical theorem of Ax on the exponential of algebraic functions. The method is based

on a Galois descent in the study of the differential Galois group of logarithmic equations. These

are algebraic differential equations, and I will then try to relate the method to the study by Freitag

and Scanlon of Schwarzian equations.

15h30–16h20 Seiji Nishioka (Yamagata University, Japan)
Double-angle formulae and algebraic independence
Looking at the ”double-angle formulae” of the cosine function, Weierstrass function and the inde-

pendent variable, we find polynomials and a rational function in themselves of degrees 2, 4 and 1,

respectively. Since the degrees are distinct, the above three functions are algebraically independent

over the field of complex numbers.

16h20–16h50 Coffee break

16h50–17h40 Thomas Dreyfus (Toulouse, France)
Mahler equations, differential Galois theory, and transcen-
dence
This is a join work with C. Hardoin and J. Roques. Mahler equations involve the operator

y(z) 7→ y(zp), where p is an integer. Generating series of automatic sequences are naturally

solutions of such equations. In this talk, we will see how Galois theory may be used to determine

whether such formal power series are hyper transcendantal or not.

Wednesday, October 21

9h30–10h20 Hidetaka Sakai (University of Tokyo, Japan)
Discrete Painlevé equations and theory of rational surfaces
The discrete Painlevé equations, which are a discrete analog of the Painleve differential equations,

were constructed by a research group led by A. Ramani and B. Grammaticos. These equations

are associated with rational surfaces that are similar to, but slightly different from, the rational

elliptic surfaces. By using theory of rational surfaces, we can comprehend algebraic properties of

the equations, such as symmetry, special solutions, and so on. In this talk, although it is an old

result, I would like to present a simple introduction of the relation between the discrete Painleve

equations and the surface theory.

10h30–11h20 Pieter Roffelsen (University of Sydney, Australia)
On the series expansion of general solutions of the discrete



4

Painlevé equation q − P (A1∗) at its fixed singular points
We construct the series expansion of general solutions of the discrete Painlevé equation q−P (A1∗)

around the origin and infinity and show that these converge. The series contain two arbitrary q-

periodic functions (or integration constants”) and therefore represent the generic solution around

these points. We also construct the continuum limit of these expansions and show that the results

are well known solutions of the sixth Painlevé equation.

11h20–11h50 Coffee break

11h50–12h40 Ruiming Zhang (Northwest AF University, Yangling, China)
On a Second Solution to the Difference Equation Satisfied by
Ramanujan’s Entire Function
This talk is based on a joint work with Professor Mourad E. H. Ismail. In this talk I discuss some

analytic properties of a second solution to the second order difference equation satisfied by the

Ramanujan’s entire function.

12h40 Lunch

14h30–15h20 Jacques Sauloy (Toulouse, France)
Construction of a space of monodromy data for q-difference
equations
In order to provide tools for the study of q-isomonodromy, q-isoStokes and q-isoGalois deformations

(and therefore to q-Painlevé equations), we try to enrich the classification theory of Ramis-Sauloy-

Zhang by giving a geometrical structure to various spaces of analytic classes. This is work in

progress with Jean-Pierre Ramis and Yousuke Ohyama.

15h30–16h20 Ruyong Feng (Chinese Academy of Sciences, China)
On the computation of the Galois group of linear difference
equations
In this talk, we will present an algorithm for computing the Galois groups of linear difference

equations.

16h20–16h50 Coffee break

16h50–17h40 Yoshifumi Katsushima (University of Tokyo, Japan)
Connection problems of linear difference equations
In the study of difference equations, G.D. Birkhoff found that connections of solutions of linear

difference equations are written as the rational function of exponential functions of the independent

variable. In this talk, I would like to explain this fact in the words of Stokes phenomena. In some

cases, the connection of solutions are well known formulas. We will see this in the case of the beta

function and hypergeometric functions.
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19h00 Conference Dinner

Thursday, October 22

9h30–10h20 Frank Loray (Rennes, France)
Projective connections and neighborhood of rational curves
This is a joint work with Maycol Falla Luza. The duality between points and lines in the projective

plane can be generalized to local projective connections on surfaces: the space of local geodesics

for such a connection is a surface covered by global rational curves with +1 self-intersection. In

the complex analytic setting, we give a complete classification of these objects and investigate the

existence of flat structure for the connection, and corresponding to transversal fibration.

10h30–11h20 Guy Casale (Rennes, France)
TBA

11h20–11h50 Coffee break

11h50–12h40 Masa-Hiko Saito (Kobe University, Japan)
The moduli spaces of parabolic connections and Higgs bun-
dles over a smooth curve and differential equations of Painlevé
type
I will give an expository talk on the moduli spaces of parabolic connections and Higgs bundles

over a smooth curve and their relations to differential equations of Painlevé type due to the work

of Inaba, Iwaski, Saito. I will also discuss about further related topics like Lagrangian fibrations,

canonical coordinates.

12h40 Lunch

14h30–15h20 Shaoyun Shi (School of Mathematics, Jilin University, China)
Weak-Painleve property and integrability of general dynam-
ical systems
In this talk, we investigate the connection between singular property and integrability of general

dynamical systems. Firstly, we present some methods to test the Painleve property and weak-

Painleve property, then we show the equivalence between the weak-Painleve property and certain

formal integrability for general dynamical systems.

15h30–16h20 Hidetoshi Tahara (Tokyo, Japan)
Maillet type theorems, convolution equations and multisum-
mability of formal solutions
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In this talk, I will discuss the multisummability of general formal solutions (not necessarily formal

power series solutions) of some nonlinear partial differential equations. The purpose of this research

is to generalize a result in Gerard-Tahara (Publ. RIMS, 1992) to the case of equations of non-

Kowalevskian type.

16h20–16h50 Coffee break

16h50–17h40 Frederic Fauvet (Strasbourg, France)
Explicit linearization of one-dimensional germs through tree
expansions
We revisit the classical linearization problem of non-resonant germs of diffeomorphisms in one

complex dimension, which contains the well-known difficulties due to the so-called small divisor

phenomenon. Using a small part of J. Ecalle’s “arbomould formalism”, we obtain explicit tree–

indexed formulas for the transformations involved, which yield Yoccoz’s lower bound for the radius

of convergence of the linearization; moreover, we reach a new global regularity result with respect

to the multiplier (C1–holomorphy) (Joint work with David Sauzin (CNRS Paris and Pisa) and

Frédéric Menous (Orsay Univ.)).

Friday, October 23

9h30–10h20 Teruhisa Tsuda (Hitotsubashi University, Japan)
Hermite-Pade approximation, isomonodromic deformation
and hypergeometric integral
This talk is based on a joint work with Toshiyuki Mano. We develop an underlying relationship

between the theory of rational approximations and that of isomonodromic deformations. We show

that a certain duality in Hermite’s two approximation problems leads to the Schlesinger transfor-

mations, i.e. transformations of a linear differential equation shifting its characteristic exponents by

integers while keeping its monodromy invariant. Since approximants and remainders are described

by block-Toeplitzs determinants, one can clearly understand the determinantal structure in isomon-

odromic deformations. We demonstrate our method in a certain family of Hamiltonian systems

of isomonodromy type including the sixth Painlevé equation and Garnier systems; particularly,

we present their solutions written in terms of iterated hypergeometric integrals. An algorithm for

constructing the Schlesinger transformations is also discussed through vector continued fractions.

10h30–11h20 Marc Huttner (Lille, France)
Local systems and linear independence of the values of p-adic
polylogarithms
We study the Padé approximations of families of so-called Lerch and polylogarithm functions
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using Padé - Hermite approximations of the second kind. They can be efficiently determined

by using Riemann and Chudnovsky’s ideas on the monodromy of rigid systems of differential

equations. In addition we give new applications to diophantine approximations both in the p-adic

and archimedean cases.

11h20–11h50 Coffee break

11h50–12h40 Yousuke Ohyama (Osaka University, Japan)
Some special solutions to q-Painleve equations
The q-Painleve equations can be obtained by connection preserving deformations (CPD). CPD is a

q-analogue of monodromy preserving deformations, which give the Painleve differential equations.

We study some special q-Painleve functions, whose linear connection problem is reduced to basic

hypergeometric series. We may also study global structure of q-Painleve equations.

12h40 Lunch


