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Application of cluster algebras to difference equations and 3-manifolds
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We have studied knot invariants and integrable difference equations by
applying cluster algebras. We realized the braid group using cluster mutations on a punctured disk,
and clarified the relation with Kashaev®s R-matrix via quantum cluster algebra. We studied the
symplectic structure for the difference equations associated with exchange matrices of period one.
We introduced a generalization of the discrete Toda lattice equation by using the network model on a

torus, and solved its initial value problem using algebraic geometry and combinatorics. Further, we
constructed the symmetric group action on a quiver on a cylinder, and studied the geometric
R-matrix of A-type from the view point of cluster algebra.



Fomin  Zelevinsky

2000
mutation
Fock Goncharov
mutation
Donaldson-Thomas
Gekhtman
Shapiro Vainshtein
mutation
seed
Penner
mutation
mutation
T
Y
y
@
®

quiver

Skype

(1) MFO  Oberwolfach 2015 4
Tropical aspects in
geometry, topology and physics

(2) Minnesota Minnesota,
2016 1 Pavlo Pylyyavskyy
Mishigan Thomas
Lam
2017 8
(3) CIRM Luminy, 2018 3
Cluster Algebras: Twnty
years on
(&Y) 1 quiver T
Yy
T Y
Y

1 quiver



A. Hone
(©)
® R
R
Y
R
Kashaev R
Kashaev R
®)
® A
R
3
(n,m,k)
(n,2,n-1)
(n,m,0)
A R
(@n Kk N
(m+N)
Lax
(b)
quiver mutation
R
@
R Yang-Baxter
(b) R
x.y)
A
( Q) R
y q
quiver
X
q
©

Schur )

T. Lam P. Pylyavskyy
@

@
*

Pylyavskyy Glick

@

(b)
A

©

P. Pylyavskyy M. Glick

6

(1) Rei Inoue, Thomas Lam and Pavlo
Pylyavskyy, On the cluster nature and
quantization of geometric R-matrices,
Publ. Res. Inst. Math. Sci., to appear

(2) Rei _Inoue, Thomas Lam and Pavlo
Pylyavskyy, Toric networks, geometric
R-matrices and generalized discrete
Toda lattices, Comm. Math. Phys., 347,
pp 799 - 855 (2016) ,

DOI: 10.1007/s00220-016-2739-z.

(3) Kazuhiro Hikami and Rei Inoue, Braids,
Complex Volume, and Cluster Algebra,
Algebraic and Geometric Topology, 15,
2175 - 2194 (2015) ,

DOl: 10.2140/agt.2015.15.2175.

(4) Rei_Inoue, Pol Vanhaecke and Takao
Yamazaki, Algebraic integrable
systems related to spectral curves
with automorphisms, J. Geom. Phys., 87,
198-216 (2015) ,

DOI: 10.1016/j -geomphys.2014.07.008.



(5) Kazuhiro Hikami and Rei Inoue,
Braiding Operator via Quantum Cluster
Algebra, J. Phys. A: Math. Theor., 47,
474006 [21 pages] (2014) ,

DOI: 10.1088/1751-8113/47/47/474006.

(6) Andrew N. W. Hone and Rei Inoue,
Discrete Painleve equations from
Y-systems, J. Phys. A: Math. Theor., 47,
474007 [26 pages] (2014) ,

DOl: 10.1088/1751-8113/47/47/47400

18
(1) Rei Inoue, R-matrices in cluster
algebra, Cluster Algebras: Twenty

Years On (CIRM, France) 2018 3 22

(2) Rei_Inoue, Cellular automata for
reduced words in the affine symmetric
group, Integrable Systems 2017 (The
University of Sydney, Australia) 2017

12 7

(3) Rei Inoue, Networks on a cylinder and
discrete integrable systems, New
development in Teichmuller space
theory (OIST, )2017 11 28

“4) , An application of cluster
algebra to hyperbolic geometry 1, 11,

, 2017 9 3,4
©) , Cluster algebraic structure of
geometric R-matrices,
Algebraic Lie Theory and
Representation Theory 2017,
, 2017 6 11

(6) Rei Inoue, Cluster braiding operator
and Kashaev®s R-matrix, Workshop on
Volume Conjecture and Quantum Topology
( ) 2016 9 8

(7) Rei_Inoue, The cluster structure of
geometric R-matrices, 5th Workshop on
Combinatorics of Moduli Spaces,
Hurwitz Numbers, and Cohomological
field theories (Laboratoire Poncelet,
HSE and Steklov Mathematical Institute,
Moscow) 2016 6 8

(8) Rei Inoue, Double affine symmetric
group action on the toric network and
generalized disctete Toda lattice,
Topics on tropical geometry,
integrable systems and positivity,

, 2015 12 23

(©)) , Thomas Lam, Pavlo
Pylyavskyy
Toric network and generalized discrete
Toda lattice, 2015

, , 2015 9

14 .

(10) Rei Inoue, Cluster algebra and
knot invariants, Braids,

Configuration Spaces, and Quantum
Topology ( ) 2005 9 8
(1) , Y
, RIMS
( : ),
, 2015 8 21 .
(12) Rei Inoue, Double  affine
symmetric group antion on the toric
network and generalized disctete Toda
lattice, |Integrability in algebra,
geometry and physics: New trends
(Congressi Stefano Franscini,
Switzerland) 2015 7 16
(13) Rei Inoue, Double  affine
symmetric group action on the toric
network, and integrable cellular
automata, Tropical aspects in geometry,
topology and physics (MFO,
Oberwolfach) 2015 4 27
(14) Rei Inoue, Generalization of
discrete Toda lattice and toric
network, The 9-th IMACS Conference on
Nonlinear Evolution Equations and Wave
Phenomena (Georgia) 2015 4 1
(15) Rei Inoue, Toric networks and
generalizations of discrete Toda
lattice Curves, Moduli and Integrable

Systenms ( )2015 2 18

(16) Rei Inoue, R-operator and knot
invariants via cluster algebra,
Quantum Topology and Physics 2014 in
Fukuoka (Nishijin Plaza,
Fukuoka),2014 9 19

1n Rei Inoue, R-operator and knot
invariants via cluster algebra,

Integrability and Cluster Algebras
(ICERM, Providence), 2014 8 29
(18) Rei Inoue, R-operator and knot
invariant via cluster algebra, Lie
theory and mathematical physics (CRM,

Montreal), 2014 5 19

1
7 Y ’
, , 2015 3 No.621,
33-38 ( )-
o 0
o 0

https://sites.google.com/site/reiinoues
ite/




o

Inoue)

@

®

*

30431901

Rei Yamazaki (Rei



