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Study of general hypergeometric functions and integrable systems coming from
monodromy preserving deformation
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Among special functions, which have good properties, we know the Guass
hypergeometric function and Painleve functions which can be characterized by differential equations,
integral representations, and contiguity relations. Our study is to generalize and describe them in a
unified way. This viewpoint enables to understand why the good properties hold for these objects. The
general hypergeometric systems (GHGS) and the general Schlesinger systems (GSS), which generalize Gauss
hypergeometric equation and Painleve equations, respectively, are both defined on the Grassmannian
manifold. We gave the explicit form of monodromy preserving deformation which gives GSS. We studied, by
examining the results of Shah and Woodhouse, when GSS has solutions expressed by the solutions of GHGS
and how these solutions can be expressed using solutions of GHGS. As a by-product, we found the relation
between the theory of semi-classical orthogonal polynomials and the particular solutions of GSS.

Twistor theory Radon transform



1 1986 Gelfand
Grassmann Gr(r,N)
Gauss Euler
GL,(O) Cartan subgroup
Radon
1992 Gauss

Kummer Bessel Hermite Airy

(HGF) GLy(C)
N A

Radon
Gauss, Kummer, Bessel, Hermite,
Airy 1+1+1+1, 2+1+1,2+2,3+1,4
Gr(2,4)
1993 Mason-Woodhouse
Painleve
P6,P5,P4,P3,P2
Schlesinger
ct 6r(2,4) SL,(C)
gauge Yang-Mills
(ASDYM)
GL,(C)
Gr(2,4)

Woodhouse ASDYM
6r(2,N) GASDYM
GLy(C) Cartan
Schlesinger
Schlesinger

monodromy

2 Painleve 2006

Painleve Hami ltonian

H(t,q,p) p d/dqg
Schrodinger

Painleve

1 Gelfand

Grassmann (HGF)

monodromy

Schlesinger GSS) Twistor

(2)Painleve
Schrodinger
de Rham
1 GSS monodromy

2 GSS HGF seeds
Ward-Ansatz
3 GSS  Hamilton

Ward-Ansatz T
4 Painleve
de Rham
cohomology
homology
Gr(2,N)
1 Painleve
cohomology

2 Fuchs



rigid Grassmann
Fuchs rigidity
Gr(3,6)
Gr(3,6) rigid
Gr(2,N)
rigid
3 g-
q_
q_
q_
q_
q_
Grassmann Gr(2,4)
GL (©)
q_
Grassmann Gry(2,N)
q_
Gr(2,N) q-
n 1 2
Strasbourg
4 Twistor Schlesinger
Schlesinger monodromy
5N A Gr(2;N) HGF

w  weight

moment Hankel
GSS
monodromy GSS
Woodhouse  Shah  GASDYM
Ward Ansatz
2015 4

Institute of Mathematics in Academia
Sinica "Recent
progress of integrable systems" 2015
9 Analytic,
Algebraic and Geometric Aspects of

Differential Equations 2016 1

International Conference on Partial
Differential Equations: General Theory
and Variational Problems
Hankel GSS

6
H. Kimura, D. Tseveenamjil, General
Schlesinger systems and their symmetry
from the view point of twistor theory,
J. Nonlinear Math. Phys._, , 20
suppl. 1, 130-152, (2013).
H. Kimura, On a problem of arrangements

related to the hypergeometric
integrals of confluent type, Adv. Stud.
Pure Math. 62, 137-155,
(2012)

H. Kimura, On Wronskian determinant
formulas of the general hypergeometric
functions, Tokyo

J. Math. 34, 507-524, (2011)
M. Noumi, S. Tsujimoto, Y. Yamada,
Pade interpolation for elliptic
Painleve equation, Symmetries,
Integrable Systems and



Representations, Springer Proc. Math.
Stat.,40, 463-482 (2012).

K. lIwasaki, Cubic harmonics and
Bernoulli numbers, J. Combin. Theory
Ser. A, 119, 1216-1234, (2012).

H. Sakai, Ordinary differential
equations on rational elliptic
surfaces, Symmetries, integrable
systems and representations Springer
Proc. Math. Stat., 40, 515-541,

(2012).
4
H.Kimura, Relation of semi-classical

orthogonal polynomials to the general
Schlesinger systems, “ International
Cinference in Partial Differential
Equations: General Theory and
Variational Problems, Philippines,
Cebu, January, 2016.

H.Kimura, Orthogonal polynomials and
General Schlesinger systems,

“ Analytic, Algebraic and Geometric
Aspects of Differential Equations” ,
Poland, Bedlewo, September, 2015.
H.Kimura, General Schlesinger systems
and Ward Ansatz solutions, “ Recent
progress of integralble systems,
Taipei, Institute of Mathematics in
Academia Sinica, April, 2015.

H. Kimura, On Jackson integral
representation for g-hypergeometric
functions, ,

“ Recent Progress in the Painleve
equations: algebraic, asymptotic and
topological” Strasbourg, France,
November, 2013.

o

@
®

KIMURA Hironobu

HARAOKA Yoshishige

NOUMI Masatoshi

IWASAKI Katsunori

SAKAl Hidetaka

NAGOYA Hajime



