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Abstract: The aim of this paper is to compute the Gelfand-Kirillov dimension of quantum group of type
B,. Firstly, we compute all skew-commutator relations between all root vectors of quantum group of
type B;by using the Ringel-Hall algebra approach. Then, by using the corresponding Groebner-Shirshov
basis, we compute the Gelfand-Kirillov dimension of quantum group of type B,. The main result is that

the Gelfand-Kirillov dimension of quantum group of type B; is 21.
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(118) E\psFy = FIEpys —v °Ki"Eyss 3
(119) Ep53F; = FyEss53
v+u!
v—v
(121) EppFi, = FioEgs +

v K"K, Ef;
(122) Ei3535Fs = FysE 553
(123) EyppFrpy =

(120) Epy Iy = FyEyps; + KgElzs;

o + 3 —2 Tr—2 Tr—2
FiosEooss -r o ?1 Ki"K;"K;"Ey
v — U
(124 E1233F233 =
(1 +v?)?

Fos Evoyy + KiKiE,

(v—v )7’
(125) E333F 1255 = Flogs Epps +

v v

(v—v")?
(126) El33F12055 = Flroggs Eposs +

v (w® fu)”

(v —v")?

(127) Eyp53Fy = FIE 5 —v K% ES
(128) EissFr = FyEuss — v Ky ? Evss 5
(129) Epss Fy =

FyE 555 + (v +v ") KiE,E s 5
(130) EgssFro = FioEjss +

(v = v )F K, Epags +

KK [(v° v D)ERE;, —v ' Ey |;
(131) Eips3Fo =

(KI’K}PK3' — KiK3KD) 5

F, KUKy K

vl 4o’
—1

2 172
F23E12233 - KSKZEIZS;

(132) Eipys Fipy =

v v

3

—2 pr—2 Jr—2
F123E12233 - 1 Kl Kz Ks Ezs;
v

(133) E122:53F233 = F23:5E12233 +
(1+v?)?
v—v

1

1
UV — U

(134) E12233F1233 - F1233E12233 -

(v’ +v)(v+v )
(v—v")?

(135) Eposs Fiozss = Frongs Enpss +

v v’
(v—v")?

i1 Grobner-Shirshov 3 19 25 ffr 24, T AT HIE

KiK:i[(v+v DHKIEE, —

K:E, — F,E., ] :

K;KiKiE: ;

(KiKiK: — Ki°K,'Ky;Y).

TR BRI U, (By) i —2H 3k .

Fiv Fis Fys Fag Fapss Flses Fiog Fiog Fiyo K Koz X

K E{1 Etp Efs Ef Elag Efiy Efy EZ3 EYe
Hon,,m, eNOAI<i<9) 5q; €Z(1<j<3).

HNTHHE U, (B R Gelfand-Kirillov 4E %,
IZE B AR EOR — A~ PBW BRI . b A1)
7 E A — N PBW AU FRATTEE R F] — A ) i
A e B — A AR E A I e R — M nifE
P A i B s P TR TS e A AR R G L
SCERCL D B LR ATBE AR U, (BO i &t I L i
€ {1,2,3 ) B f5 28 A %L RATIC X A0 %K
V(B FATH I LL b A 3038 4 06 & 34T H 3%
THERE M IRl V, (B —A4>
k -

V' Fi3 Fy? Figs Fids Fijss Fof Folfy Fy* K Ky K3
[ 1715 XEV E EV EYAEl ENS,EV EVSEL
Hrhon,,m, EN,1<i<93q;,b; €Z,1 <j<3.

FE PR RATEIEWIREL V, (B & —4> PBW
KA. i PBW A S, R Z4ih — 1 R
A IE ST 5 AL i o A B E X 2. 11 th 44
(DHFAC2). fSCHRES AT AT LUBAL ) i w AT -

w=(wisw2sw3swys* " rwos1,1,1,1,1,1,

W1 W2 s W3 s Wy 9"'9&)9).
T o A T FRATT N S (D S TR SIS
AT

(D) wy tws>2+w;;

(2) wy Tws=>2+ws;

(3) wy tw, >2+w,;

(4) wo Tws >2+2ws;

(5) wr tws >2+w;

(6) wr tws; >2+tw;;

(7)) wi Tw; >2+2w,;

(8) wr tws >2+w,;

(9 w, Tws >2+w:;

(10) w, Tws >2 tws;

(1D w, Tw, >2tws;

(12) w) Tw, >2 tws;

(13) w, Tws >2+tw; tws;

(1) ws Tws =2 +w, Twss

(15) ws tws >4 +w s

(16) ws Tw: >2+2w, Twoes

(17) ws Tws =>4 +2w,

(18) ws Tws =2 +w, Twoes

(19) ws Tws >4 twss



260 Wl K FROERAFF IR

%54 %

(20) ws tw: >4 4w ;
(21) w; tws >4 twss
(22) ws tw: >4 +w) tay;
(23) ws twi =6 tw:;
(24) ws +ws >6+ws;
(25) ws twi =6 twss
(26) w, +ws >6+ws;
(27) wi +ws >8 tw;.
T O AT R 4 AR A
(D E WSk MR DL b 27 DA% AR vE. K
E.F,=F.,E, +F,K?,
A5
Erp(E F, —F,E) = Exp(F,K}) =
(0,0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,
0,0,0,1,0,0)
il
e +en = (0,0,0,0,0,0,0,0,1,0,0,0,0,0,
0,0,0,0,0,0,0,0,1,0).
PRy o) o Y A2
Exp(E\F,, —F,E) <e +epys
FAEAF BN
2 twr <wo tTws @D
3 SR Iz A U TR 2
w=(2,4,3,5,6,4,2,3,2,1,1,1,1,1,1,2,4,
3,5,6,4,2,3,2).
Xf ] g E 2. 11 AR (2) AR BT TR X
FTXA 0 MF <w.V,(By) & —4 PBW R4
THRATEY .V, (B =U,(By). Ak A]
SE WS .V, (B)—U,(BOWF .
F,—~F,,E.—~E,,K,~K.,[.—~K, ' ,F,—>F,,
Foy—>Foy yFroy—>Foy s Fogs—>Foy s Frosy—>Fogs s
Fipss—>Fipss s Ess—>Es JE1y;—>E s JE,—>E,
Esss>E s s E g3 —>E 1335 s E 12055 E 12055 »
Hrpi=1,2.3. B8, o 2 — MR, H ker(p) =
(Kil, —1.i=1.2.3}. WK K 1 - Ko Ly s Ky Ly S0
TCL B FHEE r eV, (B ®ATH rKil, =K.lLr.
R =<K, —1>2 V,(By) i —/ W5 34,
PNIIEE

H@ﬂﬁﬁéﬁ“ﬁﬁf%ﬂ G = {Klll - 1.K;, — 1,
K,l, — 1} & I H9Z)4k Grobner-Shirshov . FJ&
Exp(I) = ((0,0,0,0,0,0,0,0,0,0,0,1,0,

0,1,0,0,0,0,0,0,0,0,0) +N*) U
(¢0,0,0,0,0,0,0,0,0,0,1,0,0,1,0,0,0,
0,0,0,0,0,0,0) +N*) U (€0,0,0,0,0,0,0,
0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0) +N*').

FATH
a = (0,0,0,0,0,0,0,0,0,0,0,1,0,0,1,

0,0,0,0,0,0,0,0,0) + N*,

a; = (0,0,0,0,0,0,0,0,0,0,1,0,0,1,0,

0,0,0,0,0,0,0,0,0) + N,

a; = (0,0,0,0,0,0,0,0,0,1,0,0,1,0,0,

0,0,0,0,0,0,0,0,0) + N*',

EE)

Supp(ar) = {12,15},

Supp(az) = {11,147},

Supp (ay) = {10,13}.
5. AT F]

min{card (¢) .6 € V(Exp(I))} = 3.
B g X 2,13, K A1%13E dim(Exp (D) = 21, FiH
FERE 2. 14, RATA A LI 245

V,(B;y)

EE 3.1 GKdimU,(B;)) :GKdim({’f)

=dim(Exp(D)) =21.
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