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Theory of linear ordinary differential equation with polynomial coefficients

has a long history. In the study of rigid local system N. Katz introduced and formulated a
transformation by fractional derivatives as a middle convolution. After his work there happens a
novel development in the theory. Regarding the positions of singular points of the equations as new
variables, we obtain KZ equations with several variables including Appell®s hypergeometric
equations. Applying this transformation to these equations, we analyze fundamental problems for
these equations. For example, we construct these equations, give integral representations of their
solutions, obtain the conditions of their irreducibility and moreover give a structure of the
solutions of the original ordinary differential equations.

KZ



1)

rigid local systems

N. Katz middle
convolution
Fuchs
Deligne-Simpson
Schlesinger
Dettweiler-Reiter
Crawley-Boevey
Kac-Moody
(2)
Riemann
scheme middle convolution
Weyl
Fuchs
Fuchs
Kac-Moody
Weyl
Fuchs
1)
Kac-Moody Weyl
(2) middle convolution
Laplace
3)

@

@

@ 4

) Fuchs

®

Appell F4

*

lq]=1 q-

®)

Pfaff

Risa/Asir

2~4
Fuch rigid
Appell
rigid
3
lal=1



Risa/Asir

) 4
Fuchs
KZ
Kz middle convolution

middle convolution

) Kz

KZ
KZ

Jordan-Pochhammer

Dotsenko-Fateev

®

KZ

KZ
Pfaff

(9) Kz

Middle
convolution addition
Kac-Moody Weyl
KZ
KZ
21

Toshio Oshima, Transformation of KZ
type equations, RIMS Kokyuroku
Bessatsu, B61, 2017, 141-162.
http://www.kurims.kyoto-u.ac.jp/~kenk
yubu/bessatsu-j.html
Toshio Oshima, On convergence of
basic hypergeometric series, Josai
Mathematical Monographs 10,
2017, 215-223.
http:/libir.josai.ac.jp/contents/josai/kiy
ou/jmm/jmm.htm
Toshio  Oshima, Reducibility of
hypergeometric equations, Analytic,
Algebraic and Geometric Aspects of
Differential Equations, Trends in
Mathematics, 2017, 425-453.
KZ ,

, 2031,
2017, 124-158.
http://www.kurims.kyoto-u.ac.jp/~kyod
o/kokyuroku/2017.html
Toshio Oshima, Drawing Curves,

Mathematics for Industry, 24,
2016, 95-106.

Toshio  Oshima, Katz's  middle
convolution and Yokoyama's extending
operation, Opuscula Math., 35,

2015, 665-688.
http://www.opuscula.agh.edu.pl/om-vol
35iss5

Hiroshi Oda and Toshio Oshima A
quantization of linear algebra and its
application to integral geometry,



Geometric Analysis and Integral
Geometry, Contemporary Mathematics
, 598, 2013, 189-208.
Toshio  Oshima, Classification of
Fuchsian systems and their connection
problem, RIMS Kokyuroku Bessatsu,
, B37, 2013, 163-192.
http://www.kurims.kyoto-u.ac.jp/~kenk
yubu/bessatsu-j.html

49

, Hypergeometric equations --
connection problem and confluence
/unfolding,

at 2018.

Toshio  Oshima, Rigid Fuchsian
ordinary differential equations and
equations of KZ-type, Formal and
Analytic Solutions of Diff. Equations,
Spain, 2017.
Toshio Oshima, Differential equations
related to Whittaker functions and
moderate growth, International
Conference, Geometry, Representation
Theory and Differential Equations,
Kyushu Univ., 2015.
Toshio Oshima, Hypergeometric
functions with several variables,
Analytic, Algebraic and Geometric
Aspects of Differential Equations,
Poland, 2015.

0

http://researcher.josai.ac. jp/html/1000
00328 ja.html

http://akagi .ms.u-tokyo.ac. jp/~oshima/i
ndex-j.html

os_muldif.rr
ftp://akagi .ms.u-tokyo.ac. jp/pub/math/m
uldif

(¢D)
OSHIMA, Toshio
50011721

@
SAKAI, Hidetaka
50323465

(©))

(KOBAYASHI, Toshiyuki)

*

80201490

(HIROE, Kazuki)
(NAKAMURA, Akane)
(HARAOKA, Yoshishige)
(MANO, Toshiyuki)
(SEKIGUCHI, Jiro)
(MIMACHI, Katsuhisa)
(SASAKI, Ryu)



