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Analysis of hypergeometric equations using various transformations
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I analyze hypergeometric equations which characterize hypergeometric
functions as special functions by applying several transformations including middle convolutions. I
define versal unfoldings of ordinary differential equations with unramified irregular singular
points and give versal integral representations of their solutions and a transformation theorem of
Stokes coefficients of them. If the equations are rigid, | prove that they are versally extended to
hypergeometric systems with several variables regarding singular points as variables.
Introducing new integral transformations, | analyze a wide class of hypergeometric systems with many
variables which are not necessarily rigid and give integral representations of their solutions,
power series expressions of them and their connection formulas etc.

middle convolution Sto
kes



Q) Gauss
Katz middle

convolution
(2) Dettweiller-Reiter Pfaff Katz
Crawley-Boevey Deligne-Simpson
Knizhnik-Zamolodchikov KZ middle convolution
Painleve
Q) middle convolution
, Gauge ,
(2) Appell KZ
@
, Risa/Asir
(2) Kz middle convolution
Covidl9
2
(1) Riemann
Fuchs
Fuchs

versal addition middle

convolution 2
Fuchs
(@) Pfaff
Pfaff
2 versal addition middle convolution
4
Knizhnik-Zamolodchikov
Knizhnik-

Zamolodchikov

3) Fuchs



(O] Gauss

®)
Taylor

(6) Covidl9

Covidl9
(7) Riemann middle
convolution  addition
middle convolution Riemann-Liouville
Stokes
Stokes
(8) middle convolution Riemann-Liouville
Dirichlet
Gauge
Appell  Lauricella Horn
KZ
Appell F 2
(©) , Appell
Lauricella Kempe de Feriet
n (n+)!
2 Knizhnik-Zamolodchikov
Gelfand-Kapranov-Zelevinsky(GKZ)
GKZ
Arxiv.2311.18611
(10) 3 Knizhnik-Zamolodchikov
middle convolution
11) Risa/Asir

Risa/Asir
os muldif.rr
os_muldif.pdf



12 10 0 6

Toshio Oshima -

Integral transformations of hypergeometric functions 2024

Symmetry in Geometry and Analysis - Festschrift for Toshiyuki Kobayashi, Progress in Math -

DOl

Toshio Oshima -

Generalized hypergeometric functions with several variables 2023
93-102
DOI
Toshio Oshima 782
Riemann-Liouville transform and linear differential equations on the Riemann sphere 2023
Contemporary Mathematics 57-91
DOI

10.1090/conm/782/15722

Japanese Theorem 2023

1-2

DOl
10.20566/sugakukyoiku-4_1




Toshio Oshima 57
Versal unfolding of irregular singularities of a linear differential equation on the Riemann 2021
sphere
Publ. RIMS Kyoto Uinv. 893-930
DOI
10.4171/PRINS/57-3-6
3
Japanese Theorem 2021
70-92
DOI
3
2021
93-97
DOI
2
Online 2020
68-80

DOl




Toshio Oshima 12
Confluence and versal unfolding of Pfaffian systems 2020
Josai Mathematical Monographs 117-151
DOl
10.20566/13447777_12_117
Toshio Oshima and Kouhei Shimizu 12
A characterization of the monodromy group of Gauss hypergeometric equation 2020
Josai Mathematical Monographs 153-161
DOl
10.20566/13447777_12_153
Oshima Toshio 256
Semilocal Monodromy of Rigid Local Systems 2018
Formal and Analytic Solutions of Diff. Equations, Springer Proceedings in Mathematics and 189 199
Statistics
DOl
10.1007/978-3-319-99148-1_10
2101
Fuch 2019
98-118

DOl




39 9 10

Risa/Asir conference 2024

2024

Kz

2024

Transformations of hypergeometric systems

2024

Generalized hypergeometric functions with several variables

2024

2024




Toshio Oshima

Generalized hypergeometric functions with several variables

18th Discussion Meeting in Harmonic Analysis in honour of centenary year of Harish Chandra

2023

Generalized hypergeometric functions with several variables

2023

2023

Toshio Oshima

Generalized hypergeometric functions with several variables

Polish-Japanese workshop on differential equations in the complex domain

2023

Toshio Oshima

Integral transformations of hypergeometric functions with several variables

Complex Differential and Difference Equations 11

2023




2023

2023

Toshio Oshima

Fractional calculus of hypergeometric systems

Kobayashi 60, Univ. of Tokyo

2022

Fractional calculus of hypergeometric systems

, RIMS

2022

Computer Algebra - Foundations and Applications, RIMS

2022




2022

2023

2023

2023

2023

Toshio Oshima

Integral transformations of hypergeometric functions with several variables

Workshop on Accessory Parameters

2023




Risa/Asir

Risa/Asir Conference 2023

2023

Toshio Oshima

Towards analysis of rigid Pfaffian systems

FASNET21

2021

Toshio Oshima

Fractional analysis of linear differential equations on the Riemann sphere

Web-seminar on Painleve Equations and related topics

2022

2022

2022




2021

2022

2022

Towards analysis of rigid Pfaffian systems

2021

2021

Towards analysis of rigid Pfaffian systems

2020

2021




Risa/Asir Conference 2021

2021

Toshio Oshima

Confluence and Unfolding of Pfafian Systems

FASFE19, Valladolid, Spain

2019

Toshio Oshima

Confluence and Unfolding of Pfaffian Systems

Advances and Perspectives in Representation Theory, Shandong University, Quingdao China

2019

Confluence and versal unfolding of Pfaffian systems

2020




pfaff

2019

2020

pfaff

2019

2020

Toshio Oshima

Hypergeometric equations with several variables -- connection problems and confluences

FASPDE18

2018

Kz middle convolution

2018




Confluence and unfolding of irregular singularities of hypergeometric equations

2018

Toshio Oshima

From Fuchsian ordinary differential equations on P"l to equations with several variables and irregular singularities

The Legacy of Joseph Fourier after 250 years

2018

Fuchs

2018

2018

2019




2019

2019

Toshio Oshima

Analysis of hypergometric systems via confluence and fractional derivative

Representation theory of reductive Lie algebras

2019

2020

226




Oshima Labolatry Home Page
https://ww.ms.u-tokyo.ac.jp/~oshima/index-j.html

http://researcher.josai.ac.jp/html/100000328_ja.html




