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The purpose of the program is the study is A. primitive forms, and B. thermodynami
cal limit functions for discrete groups.
A. Towards categorical construction of primitive forms, 1. we constructed the highest weight integrable re
presentations of elliptic Lie algebras, and 2. we determine the strongly exceptional collections of the ca
tegories of matrix factorizations for simply elliptic and 14 exceptional unimodular singularities (joint w
ork with Takahashi, Kajiura and 0da). On the other hand, We started the construction of primitive forms fo
r the function of type A and D with infinite critical points.
B. We generalized the theory of the thermodynamical limit functions for a discrete group to any cancellati
ve monoid. Then, the study of growth functions for cancellative monoids had big progress, and the inversi
on formula of the growth function is constructed in the monoid level. In particular, the monoid of integra
I square matrices shows a strong similarity with Artin monoids.



Landau-Ginzburg
B-model

Al

Kontsevich
symmetry

homological mirror

A2.
KP-hierarchy KdV-hierarchy

A3.

Brieskorn-Saito  Artin Deligne
ADE $K(¥pi,1)$
B.
B.1
Ising
model Kramers-Wannier
duality star-triangle-relation
B2. A3.
B3. B1. A3.

Artin monoid

A.
B.
A .
i) i)
Hochschild homology
iii)
iv)
[10][12].
D
if) Ringel-Hall
construction

iii)

Hochschild homology

A2. KP-hierarchy KdV-hierarchy

good section

A3.
B . Ising Duality
B . Ising



A.
Al.

[10,12] [8,9,31,34,36]
14

[11] [28]

(

, 1D
. [7,11,12,14,23,33]

A2.
$A { frac{1}{2} infty}$
$0 { frac{1}{2} infty}$

good section

[4,15,17,19,20,21,24,25,26}27] 1
A3.
Zariski-van Kampen
( [71.  [6.16])
B1. Teichmueller modular
[35]
B2.
[61, [3,18,22,32]
B3. Artin
[8 9], [30]
21,
[13]
[ 1. 5]
[ 1. [

12
1_Kyoji Saito,The skew-growth functions
for the monoid of square matrices,Jour
nal of Algebra, (2013),

2.Kyoji Saito,Opposite power series,Eur
opean J. Combin.,33,1653-1671, (2012),
,10.1013/j .ejc.2013.03.024

3.Kyoji Saito,Coxeter elements for vani
shing cycles of types $A {¥frac{1}{2}¥i
nfty}$ and $D_{¥frac{1}{2}¥infty}$, Ann.
Inst. Fourier,61.7,2959-2984,(2012),
,10.5802/aif.2799

4 _Kyoji Saito,Inversion formula for the

growth function of a cancellative mono

id,Journalof Algebra,385,314-332(2013),
,10.1016/j . jalgebra.2013.01037

5.Kyoji Saito: "Coxeter transformation
of type $A_{ frac{1}{2} infty}$ and
$0_{ frac{1}{2} infty}", Annales de |
"Institut Fourier Vol.62. (2012),

6.Kyoji Saito: "Limit elements in the C
onfiguration Algebra for a Cancellatie
Monoids" Publ.RIMS 46. 37-113 (2010),

7.Kyoji Saito, T.Ishibe: "Monoids in th
e fundamental group of the complement o
T logarithmic free divisors in C"3", Jo
urnal of Algebra,

8.Kyoji Saito: "Growth functions Artin
monoids™, Proc.of the Japan Acad. 2009
85. 84-88 (2009), ,

9_Kyoji Saito: "Growth functions associ
ated with Artin monoids of finite type"

Proc.of the Japan Acad.Ser.A 84. 179-1
83 (2008), ,

10.Kyoji Saito and A.Takahashi: "From P
rimitive Forms to Frobenius Manifblds",
Proceedings of Symposia in Pure Mathem
atics 78. 31-48 (2008),

11.Kyoji Saito, H.Kajiura and A.Takahas
hi: "Triangulated categories of matrix
factorizations for regular systems of w
eights with$ varepsilon=-1$", Adv.in M
ath 220. 1602-1654 (2009),



12_Kyoji Saito: "Towards categorical co
nstruction of Lie algebra™ Advanced Stu
dies in Pure Mathematics 50. 101-176 (2
008),

3
1. Kyoji Saito,
Matrix factorization for simply ellipti
c singularities, (20130316). Vienna, Au
stria.

2.Kyoji Saito,Algebraic geometry and re
lated topics,Monoids and zeta functions,
2012 08 06 2012 08 08 ,Hok
kaidou-uiversity,Sapporo,

3.Kyoji Saito,Thermo-dynamical limit fu
nction associated with cancellative mon
oids, Workshop on mathematics and physi
cs,2012 09 26 ,Steklov institute,
Moscow

4 _Kyoji Saito,Primitive forms of type

$A_{¥frak{1}{2}¥infty}$ and $D_{¥frak

{1}{2}¥infty}$,Singularity Theory,2012
09 12 ,Oberwolfach Institute,

5.Kyoji Saito: "Inversion formula for g
rowth functions of cancellative monoids
", Get together seminar at IPMU. (20120
412). IPMU, Tokyo, Japan. ( )

6.Kyoji Saito: "Primitive vector fields,
flat (Frobenius) structure and topolog

y" Extended Root Systems and Fundamenta

I Groups, (20120214). Workshop IPMU, Ja

pan. ( )

7.Kyoji Saito: "Extended root systems a
nd associated Lie Algebras" Extended Ro
ot Systems and Fundamental Groups, (201
20213) . Workshop IPMU, Japan.( )

8.Kyoji Saito: "On primitive forms and
associated period mapps", (

), 2012 . (20120328).
Tokyo, Japan. ( )

9.Kyoji Saito: "Flat coordinates, primi
tive forms and Frobenius manifolds",

, 2011
. (20111001). Matsumoto, Japan. (
)
10.Kyoji Saito: "™ Moduli spaces and Mo

dular forms, (20111010-14) Luminy, Fran
ce ( )

11.Kyoji Saito: "Highest weight represe
ntation for elliptic and cuspidal Lie a
Igebras”, The 6”<th> Franco-Japanese Sy
mposium on Singulrities (FJ2011, Fukuok
a). (20110909). Kyushu uni., Fukuoka, J

apan. ( )

12_Kyoji Saito: "Highest weight represe
ntation of elliptic and cuspidal Lie al
gebras”, . (2011082
4). Kyoto uni., Kyoto, Japan.( )

13.Kyoji Saito: "Opposite sequences" Ok
i-seminar, (20110822). Oki, Japan. (

)

14 Kyoji Saito: "Highest weight represe
ntation of elliptic and cuspidal Lie al
gebras", Hyperplane arrangements and ap
plications. (00000800). British Colombi
a university, Vancouber, Canada. (

)

15.Kyoji Saito: "Vanishing cycles of ty
pe $A { frac{1}{2} infty}$ and $D_

{ frac{1}{2} infty}$", Seminar on com
plex analysis. (20110627). Komaba, the

university of Tokyo, Japan. ( )

16.Kyoji Saito: "Polyhedra dual to the
Coxeter arrangement”, Workshop on Free
Divisors. (20110603). Warwick uni., Eng
land. ( )

17.Kyoji Saito: "Reflection groups of t
ypes Al/200 and D1/2« ", Lattices, Refl
ection groups and Algebraic Geometry.
(20101126) . Nagoya university, Japan.

( )

18_Kyoji Saito: "F-functions associated
with cancellative monoids™ Long term w
orkshop Geometry and Analysis. (2011030
7). Kyoto university, Kyoto, Japan. (

)

19_Kyoji Saito: "The lattice of vanishi
ng cycles of type Al/2c0 and D1/2« * Co
nference on Derived Category. (2011012
6). The university of Tokyo Japan. (

)

20.Kyoji Saito: "Spectral decomposition
of the Coxeter elements of type Al/2c
and D1/2« " Japan-Vietnam bilateral pr
ogram. (20110105). Tohoku univ., Sendai
Japan. ( )

21.Kyoji Saito: "Singularities of the t
ranscendental functions of type Al/2cw



and D1/2« " RIMS conference on real sin
gularities. (20101101). RIMS, Kyoto, Ja
pan.

22 .Kyoji Saito: "Limit partition functi
ons associated with cancellative monoid
s" Kinosaki symposium of algebraic geom
etry. (20101025). Kinosaki, Japan.

23.Kyoji Saito: "Highest weight represe
ntations of Elliptic Lie Algebras™ 4/<t
h> International Conference on Represen
tation Theory. (20100813). Xian, China.

24 _Kyoji Saito: "Primitive forms of typ
e Al/20 and D1/2« ™ Conference on Grom
ov-Witten invariants. (20100604). Greno
ble, France.

25.Kyoji Saito: "The lattice of vanishi
ng cycles of types Al/2« and D1/2c ™ C
onference in honor of C.Ringel and K.Sa
ito. (20100505). Beijing, China.

“

26. Kyoji Saito: Period maps for
functions with infinitely many ciritical
points” , (200912-19-1221) Gifu, Japan (

)

27.Kyoji Saito: "Towards primitive form
s of type $A {¥frac{1}{2}¥infty}$ and
$D_{¥frac{1}{2}¥infty}$"

. (20091026). Kinosaki,Ja

pan ( )
28. Kyoji Saito: “ Categorical
construction of Lie algebras " ,

Arrangements of Hyperplanes (Conference
in honor of Terao) (200907-0806) Sapporo,

Japan ( )

29. Kyoji Saito: ,Conference in honor of
Le Dung Trang (20090125-0201) Sevilia,

Spain ( )

30. Kyoji Saito: “ Growth functions for
Artin monoids” , Japan-Vietnam bilateral
program (20081221-27) Dalat, Vietnam (

)

“

31. Kyoji Saito: Higher residue
pairings” , (20081203-06) Hakodate, Japan

( )

32. Kyoji Saito: “ Thermodynamical limit
functions for cancellative monoids” |,
memorial conference for Flatto Mosche

(20081121-30) Benglion, Israel ( )
33. Kyoji Saito: * Highest weight
integrable representations of elliptic
algebras” , (20080830-31) Kyoto Japan (

)

34. Kyoji Saito: “ Categorical
construction of Lie algebras” , Spectral
Methods in Representation Theory of
Algebras and Applications to the Study of
Rings of Singularities (20080907-14)
BIRS Canada ( )
35. Kyoji Saito: “ Duality of Ilimit
functions for discrete groups. ”
(20080709). Colloquium, Kobe, Japan.

36. Kyoji Saito: “ Matrix factorization of

unimodular singulariteis ” , Matrix
factorizations in mathematics and physics
(20080508-18) BIRS, Canada ( )

[ ] 0
o 0
o 0

http://indico.ipnu.jp/indico/conf

erenceDi spl ay. py?conf | d=30

@
SAITO,Kyoji
20012445

@
KONO, Toshitake

80144111
JIMBO,Michio

80109082
Kashiwara,Masaki

60027381
TAKAHASHI,Atsushi

50314290



