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1 � � 
3 Drinfeld, Jimbo ^?o)�g"r
�1�aI�(
g"^Æ��M`1�Æ�(
[HQ\8Vg"Æ�;I1X&��S)��aI�(B=7�a7RV�<�v�
�a Yang-Baxter ��1$��p9Y81?pg"DQ4`�/1���� Drinfeld 14.��aI�
6Q| Hopf (g��aI�(1;I$� ?pg"DQ�O Hopf (g^�a(31Cl;I�_/p.1$�5N�bZ~��bM`�
1972 8� Taft #d`(1|6SF )� Pointed Hopf (g�37�aI�(1Cl;I��� Hopf (g1!8SF�<^^��0 4��aIh4�� Hopf (g1D�Zw��G%:1['$��xS)�D� [1] V�	.�\7 quiver, SF &�1 Pointed Hopf (g�K� Hopf (gT1�aO_�d�OZ��  �x���rt4�� Hopf (g1D�wR+	�KO

�1-�nD�
2 � � w }�VaX F �(g�:��C char(F ) = 0, (g�8(g�J�j�D : F Tt(��Vn2J:nE℄u� [2, 3]. X q ∈ F, n �AgC n > 2, 4.
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�aX q � 1 1
< n "Q�H, 0 < t < n ℄�

(n − t)!q 6= 0, (t)!q 6= 0,
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q
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 A m�| 2.1 Hopf '8(g FQc(αχ1 ) 1a Hopf (g FG[FQ1; α
χ1 ] e�(g1[�;
 a, b, x1 = a

(1)
1,1. [�V�� a3 = b2 = 1, ab = ba2, x1a = ax1, x1b = −bx1. 8(g~S� a, b 
I&;�

∆(x1) = 1 ⊗ x1 + x1 ⊗ 1, ε(x1) = 0, S(x1) = −x1. �
��Azf(g�	.q x = x1.�| 2.2 X T 
3 a3−1, b2−1, xn [�1 FG[FQ1; α
χ1 ]1���H T 
 FG[FQ1;

αχ1 ] 1)O Hopf ���q H = FG[FQ1; α
χ1 ]/T , H H � Hopf (g�� 37 ∆(x) = 1 ⊗ x + x ⊗ 1, n,

∆(xn) = (∆(x))n = (1 ⊗ x + x ⊗ 1)n

=
∑

06t6n

(

n

t

)

q

xn−t ⊗ xt = xn ⊗ 1 + 1 ⊗ xn

∈ T ⊗ FG[FQ1; α
χ1 ] + FG[FQ1; α

χ1 ] ⊗ T,

ε(xn) = (ε(x))n = 0,

S(xn) = (S(x))n = (−x)n = (−1)nxn ∈ T,U T 
 FG[FQ1; α
χ1 ] 1)O Hopf ��� H �� Hopf (g��� 2.1 X�L A, B �zf�P A�7|e�B �j7A7|L1P,�_��H%D�7�L P , _/ P−1AP �7|L��C P−1BP �P,�_��� 37 A �7|e�U%D�7�L P1, _/

P−1
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
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
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,?V λ1, λ2, · · · , λs b/�3 AB = BA �R P−1
1 AP1P

−1
1 BP1 = P−1

1 BP1P
−1
1 AP1, o

P−1
1 BP1 97|L P−1

1 AP1 �zf�H P−1
1 BP1 �_7|L (u [6]). q P−1

1 BP1 = C, H
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,?V Ci � ni }�L�3 B �j7A7|L1P,�_�R�%D Qi, i = 1, 2, · · · , s, _/ Q−1
i CiQi � ni pP,�_��q
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-C B{gJU*�)h2����b 841�| 2.3 X φ : H → EndV 
)O4���a�H%D V 1)di {v1, v2, · · · , vl},_/+O vt 
 φ(a) 1vM��� φ(a) 1vMT� 1 1 3 "�Q� φ(x) 1X. ⊂
{v1, v2, · · · , vl}.� 0� (φ(a))3−1 = φ(a3)−φ(1) = φ(a3−1) = 0,U φ(a)1k�8�`N� λ3−1.6 char(F ) = 0, U φ(a) 1k�8�`1Qb��}��C
 1 1 3 "Q�37 F 
(g�:�U F 
\ φ(a) 1n4vMT�#9 φ(a) 
�,7|e1�31x 2.1 R� φ(x)1X. ⊂ {v1, v2, · · · , vl}.�| 2.4 X V 
)O H-2�i�

{v1, v2, · · · , vl}, ε = −1

2
+

√
3i

2
,OZ

a · vt = εrvt, r = 1, 2;

x · vt = vt+2, 1 6 t < l − 1;

x · vl = 0, x · vl−1 = 0,H a · (b · vt) = ε2r(bvt), x · (b · vt) = −bvt+1, 1 6 t 6 l − 1; x · (b · vl) = 0.� 37 ab = ba2, n, a · (b · vt) = (ab) · vt = b(a2 · vt) = b(a(εrvt) = ε2r(bvt). 77
1 6 t < l − 1, 4 x · (b · vt) = (xb) · vt = −(bx) · vt = −b(x · vt) = −bvt+1, x · (b · vl−1) =

b(x · vl−1) = 0, x · (b · vl) = b(x · vl) = 0.�� 2.2 XMl(F )
 F T1 l×l�L(g�1 6 l < n, l �;g�A, B, X ∈ Ml(F ),�C A = diag(ε, ε2, ε, ε2, · · · , ε2),

B =


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B1

B2

B1

B2

. . .




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







,?V
B1 =

(

0 1
1 0

)

, B2 =

(

0 −1
−1 0

)

,

X =



















0
0 0
1 0 0

1 0 0
. . .

. . .
. . .

1 0 0



















,H%D�)1(g}q φ : H → Ml(F ), _/ φ(a) = A, φ(b) = B, φ(x) = X .� 37 ε3 = 1, U A3 = E. 0�
B1 =

(

0 1
1 0

)

,
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 A mU B2
1 = E. 0�

B2 =

(

0 −1
−1 0

)

,U B2
2 = E. K& B2 = E. �[t*%m��/

Xn = 0, AB = BA2, XA = AX, XB = −BX.#93 H 14.R�%D�)1(g}q φ : H → Ml(F ), _/ φ(a) = A, φ(b) = B,

φ(x) = X .X V 
 l-����s�i� {v1, v2, · · · , vl}, 31x 2.2, %D�)1�a φ : H →
EndV , _/ φ(a), φ(b), φ(x) Di {v1, v2, · · · , vl} �1�L� A, B, X . (�
i� V 
3�"P`�41 H-2�

a · v2s−1 = εv2s−1, a · v2s = ε2v2s, s = 1, 2, · · · ,
l

2
;

b · v2s−1 = (−1)s+1v2s, b · v2s = (−1)s+1v2s−1, s = 1, 2, · · · ,
l

2
;

x · vt = vt+2, t = 1, 2, · · · , l − 2;

x · vl−1 = x · vl = 0.q H-2� V (v1, v2, · · · , vl), l �;g�n| 2.1 H-2 V (v1, v2, · · · , vl) 1a2 V (vl−1, vl) 
��?2�� X W 
A$ H-2�Wx = {v ∈ W | x · v = 0}. K- 0 6= w ∈ W , 37 xn ·w = 0,U%DONg i 6 n, _/ xi · w = 0, + xi−1 · w 6= 0, U xi−1 · w ∈ Wx C Wx 6= 0.X V (vl−1, vl)x = {v ∈ V (vl−1, vl) | x · v = 0}, H V (vl−1, vl)x = {vl−1, vl}. OZ W 

V (vl−1, vl) 1A$ H-a2�H 0 6= Wx ⊆ V (vl−1, vl)x, #9 pvl−1 + rvl ∈ Wx, p, r ∈ F . 0� l 
;g��C

b · (pvl−1 + rvl) = (−1)
l

2
+1pvl + (−1)

l

2
+1rvl−1 = (−1)

l

2
+1(pvl + rvl−1),

a · (pvl−1 + rvl) = pεvl−1 + rε2vl, x · (pvl + rvl−1) = 0,H p = r. }℄ p = pε h r = rε2. U p = 0 h r = 0. #9 vl−1 ∈ Wx h vl ∈ Wx. OZ
vl−1 ∈ Wx, 9 l 
;g� b · vl−1 = (−1)

l

2
+1vl ∈ W , H

b · vl = (−1)
l

2
+1vl−1, a · vl−1 = εvl−1, a · vl = ε2vl, x · vl−1 = x · vl = 0,#9 W = V (vl−1, vl). OZ vl ∈ Wx, }��P/ W = V (vl−1, vl). n, V (vl−1, vl) 
��? H-2��� 2.3 K-3 vi J�1 H-2b
\ H-2 V (vl−1, vl), ?V 1 6 i 6 l.� X3 vi J�1 H-2� W .

(1) , i �AgC 1 6 i < l − 1 ℄�3
x · vt = vt+2, 1 6 t < l − 1,/ vi, vi+2, · · · , vl−1 ∈ W. 3

b · v2s−1 = (−1)s+1v2s, s =
i + l

2
, · · · ,

l

2
,



6 > 
-C B{gJU*�)h2����b 843/ vi+1, vi+3, · · · , vl ∈ W. U
W = V (vi, vi+1, · · · , vl−1, vl) ⊇ V (vl−1, vl).

(2) , i �;g��C 2 6 i < l ℄�3
x · vt = vt+2, 1 6 t < l − 1,/ vi, vi+2, · · · , vl ∈ W. 3

b · v2s = (−1)s+1v2s−1, s = i, i + 1, · · · ,
l

2
,/ vi−1, vi+1, · · · , vl−1 ∈ W. U

W = V (vi−1, vi, vi+1, · · · , vl−1, vl) ⊇ V (vl−1, vl).

(3) , i = l − 1 h i = l ℄�3
b · vl−1 = (−1)

l

2
+1vl, b · vl = (−1)

l

2
+1vl−1,/ W = V (vl−1, vl) ⊇ V (vl−1, vl).U<1x���n| 2.2 X V 
A<=1��? H-2�H dim V = 2.� X V 
A<=1��? H-2� φ : H → EndV 
711��?�a�H Vx V
\ φ(a) 1vM�� vl 9 vl−1, �C a · vl−1 = εrvl−1, a · vl = εtvl, r, t = 1 h 2, r 6= t,

x · vl−1 = x · vl = 0. 37 (b2 − 1) · vl−1 = 0, (b2 − 1) · vl = 0, H b2 · vl−1 = vl−1, b2 · vl = vl.X b ·vl−1 = v, 37 ab = ba2, H ab ·vl−1 = a ·v, ba2 ·vl−1 = ba(a ·vl−1) = ba · εrvl−1 =

ε2rb · vl−1 = ε2rv, n, a · v = ε2rv.X b·vl = u,37 ab = ba2,H ab·vl = a·u, ba2 ·vl = ba(a·vl) = ba·εtvl = ε2tb·vl = ε2tu,n, a · u = ε2tu.0� r, t = 1 h 2, r 6= t, n,4 r = 1, t = 2 9 r = 2, t = 1 �WE��
(i) P r = 1, t = 2, H a · vl−1 = εvl−1, a · vl = ε2vl C v = vl, b · vl−1 = vl, u = vl−1,

b · vl = vl−1.

(ii) P r = 2, t = 1, H a · vl−1 = ε2vl−1, a · vl = εvl C v = vl, b · vl−1 = vl, u = vl−1,

b · vl = vl−1. ℄ x · vl = 0, x · vl−1 = 0.& f : H → H , a 7→ a2, b 7→ b, x 7→ x, H f(g) · vi = g · vi, g ∈ H, vi ∈ Vx. X
W = span{vl−1, vl}, H a · W ⊆ W , b · W ⊆ W , x · W ⊆ W . x*
 (i) 1 H-2q� W ′,x*
 (ii) 1 H-2q� U , H W ′ � V 1a2� U (���{[ f e�1 H-2�37 V 
A<=1��? H-2C vl, vl−1 ��
V�U W ′ = V C V 1i� {vl−1, vl}, h
V = U , U dim V = 2.�� K�YM^rn�lw�1�Y-u�j � x � 	 � �
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Abstract This paper constructs a quotient Hopf algebra through finding out a Hopf ideal in

a non-commutative Hopf algebra with an unlimited dimension firstly, and then discusses the

irreducible module with a limited dimension over this quotient Hopf algebra. Furthermore,

it is concluded that the dimension of this nontrivial irreducible module is 2.
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