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We reformulated the singularity confinement property as the co-primeness
property of the discrete mappings. Typical discrete integrable systems including higher dimensional
discrete soliton equations are proved to satisfy this co-primeness property. We proposed the notion
of the discrete quasi-integrable equation which has the co-primeness property but is not integrable
such as the Hietarinta-Viallet equation. Higher dimensional analogue of the Hietarinta-Viallet
equation and quasi-integrable analogue of the discrete Toda lattice equation and its hegher
dimensional extensions were constructed. We also investigated their mathematical structure by
showing the Laurent property of the lower dimensional equations reduced from the quasi-integrable
quations and by rigorously estimating their algebraic entropy.

co-primeness Laurent



(Cellular Automaton, CA)

1970 Conway
Game of Life CA
CA
1996
CA
CA
2001
2007
CA CA
CA
p (reduction)
criterion AGR
(almost good reduction)
1 parameter
AGR
Ramani-Grammaticos-Satsuma KP
2
Laurent
Laurent
p
AGR(almost good reduction) Laurent p
2
Q) AGR (2)
AGR 2
Lax
co-primeness
T

co-primeness

Laurent



)2

Co-primeness Co-primeness
QRT 2
Kdv

CO-primeness

(2)Hietarinta-Viallet
Hietarinta-Viallet
T Laurent
Co-primeness
(©) Laurent
Hietarinta-Viallet
Hietarinta-Viallet
Hietarinta-Viallet

)
®) Somos

Heideman-Hogan

Heideman-Hogan
Dana-Scott

®)

Co-primeness

Somos-4 1 Toda
Co-primeness
Co-primeness

@) KdV

8

Ryo Kamiya, Masataka Kanki, Takafumi Mase, and Tetsuji Tokihiro,

“ Coprimeness-preserving non-integrable extension to the two-dimensional discrete Toda
lattice equation” ,Journal of Mathematical Physics 58, 012702 (2017); doi:
http://dx.doi.org/10.1063/1.4973744

Masataka Kanki, Takafumi Mase and Tetsuji Tokihiro, “ Singularity confinement and
chaos in two-dimensional discrete systems” , J. Phys. A: Math. Theor. 49 23LT01 (9pp)
(2016). doi: 10.1088/1751-8113/49/23/23LT01

Masataka Kanki, Yuki Takahashi and Tetsuji Tokihiro, “ Graphs emerging from the
solutions to the periodic discrete Toda equation over finite fields" ", Nonlinear Theory
and Its Applications, IEICE Vol. 7 No. 3 pp. 338-353 (2016). doi: 10.1587/nolta.7.338

Masataka Kanki, Takafumi Mase and Tetsuji Tokihiro, “ Algebraic entropy of an extended
Hietarinta-Viallet equation®®, J. Phys. A: Math. Theor. 48, 355202 (19pp) (2015). doi:
10.1088/1751-8113/48/35/355202

Masataka Kanki, Jun Mada and Tetsuji Tokihiro, “ Integrability criterion in terms of
coprime property for the discrete Toda equation®*, J. Math. Phys. 56, 022706 (22pp) (2015).
doi: 10.1063/1.4908109

A. S. Carstea and T. Tokihiro, “ Coupled discrete KdV equations and modular genetic




networks*", J. Phys. A: Math. Theor. 48, 055205 (12pages) (2015).
doi:10.1088/1751-8113/48/5/055205

Masataka Kanki, Jun Mada, Takafumi Mase and Tetsuji Tokihiro, “ Irreducibility and
co-primeness as an integrability criterion for discrete equations®®, J. Phys. A: Math.
Theor. 47, 465204 (15pp) (2014). doi:10.1088/175-8113/47/46/465204

Masataka Kanki, Jun Mada and Tetsuji Tokihiro, “ Singularities of the discrete KdV
equations and the Laurent property” , J. Phys. A: Math. Theor. ¥textbf{47} 065201
(12pages) (2014). doi:10.1088/1751-8113/47/6/065201

3

Tetsuji Tokihiro, “ Co-primeness preserving extensions of discrete integrable
equations” , The 12th AIMS Conference on Dynamical Systems, Differential Equations and
Applications, Taipei (Taiwan), July 5 - 9 (2018).

Tetsuji Tokihiro, *“ On quasi-integrable extension of 2D Toda equation” , The 3rd
China-Japan Joint Workshop on Integrable Systems, Shaanxi Normal University, Xi’ an
(China), August 19-22 (2016).

Tetsuji Tokihiro, “ Coprimeness as a quasi-integrability criterion for discrete
equations” , Workshop "Topics on tropical geometry, integrable systems and positivity",
Aoyama-gakuin University, Dec. 22-24 (2015).

@
(KANKI Masataka)
(MASE Takafumi)

(KAMIYA Ryo)



