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The important fact concerning the quantum groups is that the universal
R-matrix of a quantum group is constructed by using the quantum double construction. The generalized
quantum groups are the Hopf algebras defined by using the quantum double construction. In 2015,
Cuntz-Heckenberger classified the finite Weyl groupoids. In the period of this fund, Yamane showed
that the Cayley graph of the Weyl groupoid of a generalized quantum group has a Hamitonian cycle,
and Batra-Yamane constructed some central elements of the generalized quantum groups.



1994 1999

Istvan Heckenberger 2006

U(x ) U(x )
2020 Ux )
2016
2020
Toyama Workshop on Quantum
Groups and Related Topics (2022.9.18-2022.9.21, )
(€)) A K
K* =K-{0} X - Ax ALK* X (atb,c)= x (a,c)x (b,c) X (a,bt+c)=
X (a,b)x (a,c) (a,b,c A) X 1 K
Ux ) 2 {foaili 1} A
! ' A X)) Ko KLl
LELGRG D) KiKi'=Ki*Ki=1, LiLi'=Li*Li=1,

Kin:KjKi,LiLj:LjLi,KiEjKi_l:X (G i, j)Ej,KiFjKi_IZX ((X i,a j)_le,LiEjLi_lzx ((X j. i)_lEj,LiFjLi_
l:X (G j,a i)Fj, EiFi-FiEi=-Ki+L;, EiFj:FjEi (i;'f j) (i,j |)

Es Fi
UX )= U(x )eW°(x Deu'(x )
V) KKt L, L@@ 1) U(x ) U(x )
KIKi, Ki™*, Li, Lt i 1] Ux) FG D u(x )
U(x ) E(i 1) ucx ) A(+) A{aili 1}
A Uu(x ) UX I (d A UCX D=9
AUX s UX MUK D UG s ) UQX DosEi UKX DaciysFi UCX Do iy
a (i) o; A A U (X n=U" (X )n UCX
U (X D=8 ae U (X D2 X U'(x )-{0} A A U X X
X HIXT]:=A 1IX11# 0 X
mO)  Z ="Ox AIXIL HXD=0
m(X) :=co Kharchenko  PBW (1999)
U(x ) X ¢y Y {13 {¢x )@
2 )@y« )P yD<y@)<..< y(k),1 u®< mKw) Ut K} UK) K
REGOD={II XTIy Y} R"(x) U (x) Kharchenko
R (X) )= 11X f:Y-R'(X )
ROXD):=R" " (x) (-R* (X)) Heckenberger-Yamane(2008)
K 0 R(X ) X
Heckenberger (2009) Ux ) A-G
A-G
0w ALK &7 Jo(XD)=Z  U(X Dl A A, X
UCX n »ZX=w (A )XZ} P:UCX )= U(x )eU(x deUt(x ) -U(x )
P 133.(X ) Azam-
Yamane-Yousofzadeh 2015 K ulx )
Batra-Yamane 2018 R" (X ) X B,B #1
P D36 (X ) PGo (X )C V(X)) B R (X) (ep, (2)

p> (8)p > (Bap 2aw ad kil PQo(X )



@ . K B RKX) (@), (€2)p > (€3)p, (Ba)p

Wr =@ @BIX B .udx A LB)? B=xX B, B) (ev)
e Op W pip=0s " t=7-{0} - =P (B) "
(62)[3 Os W ,u e =0p t teIn T x, a u=0
(&) O c W usp=Gp " 1 tecl Y xez @
A soenp i -@onp P (B ) 70 =Y yer @niop - s (B) Y (edp O c
W e =0p K kEZN 72X, ko c-1 Y x€z A +(e)B L -(ext)B P
B) ©W=y s avpau-osP B) @ (A t c-1) p(a) K, Kq
UCx ), La V(X)) p (a)=X (0 i,0i), Kay= Ki, Lay=Li (I 1)
p@xB)p (a)p (B Kisp=KaKp*', Lazp=Lalp®® (a, B A)
Q :UO(X )-K K L(Q) Q UO(X )
Vo L(Q) Ki vo=Q (Ki)Va, Ei vo=0 (i 1)
A A LEQ)a=U(X )a Vo L(Q)=% a»L(Q)- m(Q,
A ):=din L(Q )ar ALu A K Aol )oK Ay
w)=Xx (@ip)w@) , A= xX A ,0i0) LA i)
Iy piwS3e(X) P v
w):Z v A®P (V ) m(/\ Apiws —V )K)\ v LH v 2020
L(Q) Weyl-Kac Batra- 2020
{2 vl LAY bs0) HI3u(X )

[LwY, Y. Luo, Y. Wang, Y. Ye, On the
Herish-Chandra homomorphism for quantum superalgebras, Comm. Math. Phys. 393 (2922),
no.3 1483-1527] [LWY]

Hongda Lin, Honglian Zhang

Ua(s1(mIn))

@
IS] S S IS| S r
r % vV o2
E r =(,E) %
r r =\, p:=|V]| f:{1,2,..., p}
-V {fCO.f(x+1)} E (1 x p-1) {f(®.f(D} E
G S s S st S G
r(6,9)=.{{9.9s}l 9 6, s S} T (.S
G a’= b*= c*=e ab=ba=e S={a,b,c}
r (6,S)
Conway, Sloane and Wilks (1989) (W,S)
r s w.,S)
n A nOHBINEEE TS5, B AOHMZE
B:{G 1y...5 O n} B= A+B::{k1G oot ko, A Ikl,..., ki 7, kl,..., ki 0}
A‘B::{klo( +oo+ ka, A Ikl,..., ki 7, k1,..., K 0} R A
B B (R.B)
-0 ([Yamane, Sao Paulo J. Math, Sci. (2012) Vol.10, 1-19]
Yamane-Heckenberger (2008) ) D
B B B R R=(Rn A’%) (Rn A%) @) B B B B
WXL TZB nR={B ,-B } (©)) B B B B C B
Rn Asn A'={-B } B®):=C (R,B)
R B={B B |R=(Rn A%®) (Rn A%)} R
(R,B) R R R
R Cuntz-Heckenberger(2015)
1:={1,2,...,n} B B n=|B]| B B
B={a ®,,..., a®,} B i | T i BoB
@B :=af; C:= B® Y i(B):=C aiz=—af;, a;:=
a?; #N(,i,J) ati N(,i,J) r (R)

r (R) V(R) V(R):=B r (R) E(R) ER):={{B, T



i(®}B B, 1 I} rR:=CE®, ER) R
W(R) B B i, | m(B,i,j):=|[Rn {ka i+ ra?®
ik,r Z, k,r 0} WQR)  Xx={0,€%, s%| B B, i I}
0x=x0=0 (x X), e® e® = e®, e® e =0 (B2 C) e sb = s%=s% e (C:=1
i(B)), s% s%= e® (C:= 1 i(B)), s'™D; s, U, gD, gt SLO= e (i j,m:=
mB,i,j)<e , C(0):= B, C(2t+1):=T ;(C(2L)), C(2t):=t ;(C(2t-1))) W(R) R

C B H:={w e |w W(R)} E:H
B € (eD=C, & (s W)=1 (€ W) (wz 0, €® wz 0) B
B C 72 IXZhnkE f: A_A (f(a®
D=a G D) f(R)=R B B
WQR) Xx={0,eFl, s¥| [B] B, i I} W(R)
WR)  WER) &
WER) W'(R) R
W*(R)-{0} R
R A-G W'(R)
K 0 K* :=K-{0} X Ax ALK x (atb,c)= x (b,c) X
(a,c) , x (a,b+c)= x (a,b) x (a,c) (a,b,c A) X K
R X Ciu=x (@®i, a’) (B B, i, j 1)
i# J q%i=1 N(B,i,j)=0 iz 1 NGB,i,J) ((¢fi) "&ID-
DA- ¢ Fuetin) "CP)=0 X
Heckenberger(2009) 6
0
A-D
A-D
Yamane (2023) R 0
R r R
X B B
F . J F . I

G y(
3 - - 2 1 3
' , @ a , |
o —{ ) Oa
1 I: I: 1
G i e
( ) e § | b

NS

c(3) W



3 3 2 0

Yamane Hiroyuki 20

Typical irreducible characters of generalized quantum groups 2020

Journal of Algebra and Its Applications 2140014 2140014
DOI

10.1142/50219498821400144

Batra Punita Yamane Hiroyuki 751

Natural elements of center of generalized quantum groups 2020

Contemporary Mathematics 19 31
DOI

10.1090/conm/751/15114

Lin Hongda Yamane Hiroyuki Zhang Honglian -

On generators and defining relations of quantum e superalgebra Ug({¥hat {sl1}}m|n) 2022

Journal of Algebra and Its Applications

DOl
10.1142/5021949882450021X

12 6 5

Hiroyuki Yamane

On typical irreducible character formulas of generalized quantum groups

2021 Lie

2021




36 (onlne)

2021

2021

2021

Representation theory of generalized quantum algebras using Weyl groupoids

RIMS

2021

Generalized quantum groups with Kharchenko PBW theorem

Algebraic Lie Theory and Representation Theory (ALTReT2019)

2019




Skew centers and generalized quantum groups with Kharchenko PBW Theorem

The International Conference on Lie Theory and Representations 2019 (Department of Mathematics, Shanghai University,China)

2019

2019

2019

Typical character for the generalized quantum groups

The 2nd Meeting for Study of Number theory, Hopf algebras and related topics

2019




2020

2020

Toyama Workshop on Quantum Groups and Related Topics

2022

Hamiltonian cycles for Weyl groupoids

RIMS

2022

Hiroyuki Yamane Homepage
http://www3.u-toyama.ac.jp/hiroyuki/




1

The 2nd Meeting for Study of Number theory, Hopf algebras and related topics

2020

2020




