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MFZER S OB (F230) : By using the theory of orthogonal polynomials and the theory of
Hirota’s tau-functions, we study the system of bi-orthogonal functions with the help of the
classical orthogonal functions and the nonautonomous discrete integrable systems. In this
study, we have succeeded in deriving the discrete integrable systems associated with
skew-orthogonal polynomials and making clear the relationship between the Padé
interpolations and the solutions of the elliptic Painlevé equations in terms of elliptic
hypergeometric functions. A stable numerical algorithm for the generalized eigenvalue
problem of a tri-diagonal matrix pencil is introduced from the nonautonomous discrete
integrable systems related to the classical biorthogonal rational functions.

AT R ERA
(AL - 1)
A REEREHN & @t

201 0% 1, 200, 000 [ 360, 000 [ 1, 560, 000 [
201 14 900, 000 [ 270, 000 [ 1, 170, 000 [
201 248 900, 000 [ 270, 000 [ 1, 170, 000 [

G

FE
gt 3, 000, 000 900, 000 [ 3, 900, 000 1

BRIEAYBE SRR
FHRE 5B - I 50F - KU
XU ] ARR

1. WFZEBHEE Y WO 5

i IHE RS HEBE & E 2R LT
WA EAAZHEN AL LD & 5 BT,
RS RICBIT D EEFENDO—>TH D
FHEEEEREREZALTND Z X
K<L TWE., S LITITEDHIEDH T

Fix OWBERMEZ AT 520 F B
WZOWTH RIS T A RES RV IR
> T &2, Rl ORERBEEICBE T 255 D
G, SFEIFRMERMEH T 5 RS
NEEARPEHEBAN TS, 20—F5T, FH
Jil SR ATt 3 2 mIFE 43 SR ORI > & O fEHT X



HEATEDLT, TOMBITIIAE T T2,
2. WEDBEK

B T D BUE A B KGR ICBE 3 2 5 R T R 4y
R DOIRNT F1ETh 2RO % v B A /%
FIEAT S Z LI L Y, WEAREERE A
FE 0 R B3 2 AR A 10 2> D & 1 720 B 3R AF
REERTLEE2FE1ORMNET DRI
ﬁﬁﬁﬁ%ﬁ?é%ﬂ%ﬁ%ﬁﬁinZ%
TEFERDDIHENT 2RO TN, £, 2
TSN BRI R A A - BRI b
EELTHERSE - TE~EBELL TN
EEE2ORMETS.

3. WrgED ik

W E A 2 THA O Bl & AR ) R O B
W5 2 &T, FEMEE RIS & Bl 1%
T EFDOIWERTHD R2 BTHIZEB L, M
HBREATRAE A 1T AN E R & 35 % v %D
LI HOW T NERBEERE L O
BT D R OBLE N D D Z LT
X0, PPZ BUIRFIERL - Ml & X R
ROBERIZOWTHLNIZLTWL . Fi=,
WEAZBER D AT SVEEOBE G,
R2 K F Db =T NF—EiEAELS . &5
I RIKET3 KO R2 ¥ 1 0 B BUL O T
TEMTZEICEY, 3OLLEDIERRI YT
A= T 55 ERDOERG & AT
. Mz T, 7AIY R AOILHEELE
P2 HIET D7D /R IEA /ST A —
&%%%&ﬁ?é Lz kv, FEA Bk
FE0r R & D — AL E A R B O $ il 5 H
7wﬂ)xA®mﬁ%ﬁ9

4. WFIERR

BEARRZIEA O & BEHO X v OB
EHWSZ LT, HEEBBCR & FEA D
BECRTRE S R A 0N 0 ISR 230, LU
TOHEBIZOWTHREZEZ. b, 1§
ﬁ%m@ﬁ%%ﬁ%ztﬁﬁﬁ@%ﬁf&
AR SRICBET AR TH Y, ENSMC
BWTbHLMEOLOTH D, KEFHET L2
U X LELOBEEER~ORERT 20K
R LR bOTHD EEZS.

(1) [HHERZEA L ESRDART b
VRIS T B

EARZHAUT BT 2 i dtE Il oW Tk, i
{3 & e 4y 07 72 2 o0 B o0 B ek <2 # TE IA
RIS 3t 7~ B i i 7 E AR & 7o Sl e RS
IR EINTWAD. Gomez—Ullate, Kamran,
Milson (2 & » THE A I 7= B4 #hE A2
ZHERIZOWTHNT LTz, 22 TIEAAT b
NMRGEOEGE HWD Z & T, fisa
Jacobi Z AL L OIS Laguerre ZIHZ
WZxbd BT 2R A & o b A S &

ST LT, Hrz, 5 HELL ot

ENEk D il e A2 L THA T IT R 70 VA
I a5 2.

2) [FBEEBCR~D ]

EA S A OB G & V72 B EEE AT R R

~DIEH E LT, AR EoIERRT B
ThHEXoBEElE 5252 LIS L
2. ZZTHIGTABEERCR E LT, EBS
FIRMF X OFERBEND Z L EZHL NI

L, MEROBEFIRM OB EREDOBEFZRE
oML, *HeT 2 EERE 5 272

Q) [EERZHEAOBERH AT VAR
b7 % BRI FE 2y R ]

NRTI 4T o TEEINDIEERLLZHEAICH L
T, ERZEXICBWTERTH-T-7 VU A
My 7o VEBEZEL, 037 Ny
FHREE 2. 51, WEABRLEAT DL
& TR T DHEERCAIFE 0 R & 5 2 T2, Z 08k
WORIL, Pfaff ¥ OBEREALIZ 5- 2 T\ 5.

(4) [Bannai-Ito ZIHIDMENT]
INEFTHEVERZEAL L TERIN
HZ &Ny o 7 Bannai-Ito ZIEA O H il
BERZEA L LTOKL REEE2HL M
L.

(5) [3FHR & N~

BB MEAE 12V11 2H#E L LT T
FIX D TRINDHFHERBEICHIET S8
THIMZH ST B Z LT, BH AR
FREXORRE 525 Z LTk LT

(6) [foha i 22 22 T AU B3 5 R 5E ]
B HE AR 2 THA L THEAES R & D
ISR A 2T L, FIA Y o v LI
EHEICHLWEBAES NIV =T
g L7z,

(1) [ E AR E AT BES D AT RE 5 %
ETT Y X NZET D HFgE]
2o®3$ﬁﬁﬁﬂmiofﬁﬁméﬂé
— AL [ A fiE R R AT RE 9 2 Bl AT A oy

& LT R2 A& 1% B L T RE 7R TR %
Wz bz LT, ﬁ%ﬁRZ%%@%mkﬂﬁ
IR D 72\ @R R R AT B 7 — b E A
ERET VT Y XL E L. R B0
Wirzgha 5252 L2k, 7Aa ) X4
DOWHRHRT Z LIk L, BEFlICE->T
BET NI X LOHER X OHIEICK T
HIEAMIEZB SN LT~ E£7-, HWEBEER R2
KT ERER S S T 2l I BRAE &
F CGERENT /M ER) & OBBRERHL M
THH ODOREDNINY 2157,

5. ERFEKmICHE



(B
LT

(e
)

FeEA . WHIEor R e O IR 1
#3)
sbam ) (Rt 13 1)

Kazuki Maeda and Satoshi T'sujimoto,
Box-ball systems related to the
nonautonomous ultradiscrete Toda
equation on the finite lattice, JSTAM
Letters, & #¢4A, vol. 2, 2010, 95-98,
joi: JST.JSTAGE/jsiaml/2.95

Ryu Sasaki, Satoshi Tsujimoto and
Alexei Zhedanov, Exceptional
Laguerre and Jacobi polynomials and
the corresponding potentials through
Darboux-Crum transformations,
Journal of Physics A: Mathematical
and General, &t A, vol. 43, 2010,
315204 (20pages),
doi:10.1088/1751-8113/43/31/315204
Satoshi Tsujimoto, Luc Vinet, Alexei
Zhedanov, dJordan algebras and
orthogonal polynomials, Journal of
Mathematical Physics, & #c4, vol.52,
2011, 103512 (8 pages), doi:
10.1063/1.3653482

Hiroshi Miki and Satoshi Tsujimoto,
Cauchy biorthogonal polynomials and
discrete integrable systems, Journal

of Nonlinear Systems and
Applications, & HitH, vol. 2, 2011,
195-199,

http://jnsaonline.watsci.org/fulltext_p

df/2011v2/v2n3-pdf/8.pdf

Satoshi Tsujimoto, Luc Vinet, Alexei
Zhedanov, From slq(2) to a
parabosonic Hopf algebra, SIGMA, 4
4, vol.7, 2011, 093 (13 pages), doi:
10.3842/SIGMA.2011.093

Satoshi Tsujimoto, Luc Vinet and
Alexei  Zhedanov, Dunkl shift
operators and Bannai-Ito polynomials,
Advances in Mathematics, & #Hi4, vol.

229, 2012, 2123-2158, doi:
10.1016/3.aim.2011.12.020
Hiroshi Miki, Hiroaki Goda and

Satoshi Tsujimoto, Discrete spectral
transformations of skew orthogonal
polynomials and associated discrete
integrable systems, SIGMA, 7t
vol. 8, 2012, 008 (14 pages) , doi:
10.3842/SIGMA.2012.008

Tsuyoshi Kato and Satoshi Tsujimoto,
A rough analytic relation on partial
differential equations, Journal of
Mathematics Research, #&#if, vol. 4,
2012, 125-139,
doi:10.5539/jmr.v4n4p125

(F2FR)

)

Hiroshi Miki, Satoshi Tsujimoto, Luc
Vinet, Alexei Zhedanov, An algebraic
model for the multiple Meixner
polynomials of the first kind, Journal
of Physics A: Mathematical and
Theoretical, # &t i, vol. 45, 2012,
325205 (11pages),
doi:10.1088/1751-8113/45/32/325205
Hiroshi Miki, Satoshi Tsujimoto, Luc
Vinet, Alexei Zhedanov, Quantum
state transfer in a two-dimensional
regular spin lattice of triangular
shape, Physycal Review A, 7t
vol. 85, 2012, 062306 (4 pages), doi:
10.1103/PhysRevA.85.062306

Sarah Post, Satoshi Tsujimoto and
Luc Vinet, Families of
superintegrable Hamiltonians
constructed from exceptional
polynomials, Journal of Physics A:
Mathematical and Theoretical, # &t
A, vol. 45, 2012, 405202 (10pages),
doi:10.1088/1751-8113/45/40/405202
Satoshi Tsujimoto, Luc Vinet and
Alexei Zhedanov, Dual -1 Hahn
polynomials: "Classical" polynomials
beyond  the Leonard duality,
Proceedings of the  American
Mathematical Society, & #t H ,
Vol.141, 2012, 959-970, doi:
10.1090/S0002-9939-2012-11469-8
Masatoshi Noumi, Satoshi Tsujimoto
and Yasuhiko Yamada, Pade
interpolation for elliptic Painleve
equation, in “Symmetries, Integrable
Systems and Representations” ed. by
K. Iohara et al. , Springer
Proceedings in Mathematics &
Statistics, & &t A, vol. 40, 2013,
463-482, doi:
10.1007/978-1-4471-4863-0_18

(Bt 4 1)

=K F&E], A G, Cauchy MEHZAZ%
HAUATBET 5 FERIE TR, B AS
Bpses: 2010 42 9 H 8 H, BHIBKRE:
CRELHD)

AT —&, A G, A EROBAREIL
ik & AR E%% H A S B 2,
mm$9ﬂ8a %%k%(ﬁaﬁ>
A FHi, Bl Jacobi ZIEK O
AT OWT, HAHE TS, 2010 49 A
24 H, 4HERTE (MR
SRV, SOREEE], AR G, FISMR
Krawtchouk ZIHZCIZ-DWT, HASH
Mo ss 2011 4E3 H 7 H, BXEE
K5 (HEHR)




(XME) (G o)

(P 3 M P A )
OmRPL Gt 0 f4)

OBARIRIL Gt 0 1)

(Z DAil)
NN
http://www-is.amp.i.kyoto-u.ac.jp/lab/tujimoto

6. HWFZERRE
(D) Wik
A F#i (Tsujimoto Satoshi)
HEBR T « REEBElE ookl - e
oeEHZE: 60287977

(2) WFze oy
it fEIE (Nakamura Yoshimasa)
AR « REPEBElE skl - 2%
roeEFKH: 50172458

(3) HHEAF I
g %% (Kato Tsuyoshi)
AR « REPEBElE skl - 2%
roeEFKE: 20273427




