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1 Æ
txr0�*n8)$"d;v`KlD=S�7)v`��NgG Taft[5] :��6nx WittG Virasoro8q$$")a=�Grunspan[2] 0�n$"d;xv`K�Hu GWang[3] 0AF Witt 8$"d;xv`K�Im Song + [4] 0AF Virasoro-like 8$"d;xv`K�eU [1] X�x Block 8$")q$$"a=/���`M�P)�
.^0 Block 8$"d;v`K�Z F ,)V 0 )N� G , F �E Z )5z\3`�� Z+ ,57W"S�
.j|) Block 8$" B = B(G), hKO {~, xa,i|a ∈ G, i ∈ Z+} �
�2 Lie Q&
[~, xb,j ] = bxb,j , [xa,i, xb,j ] =

(

(a − 1)j − (b − 1)i
)

xa+b,i+j−1.$" B < Virasoro $"� Virasoro-like $"� Cartan S 8G H 8$"/��5��� A �M R �#&-O)$"�0 ∀ y ∈ A, α ∈ R, n ∈ Z , Z
y〈n〉

α = (y + α)(y + α + 1) · · · (y + α + n − 1), y[n]
α = (y + α)(y + α − 1) · · · (y + α − n + 1).
{ 1.1 (Grunspan[2]) � F $" A #&-O�0 ∀ y ∈ A, α, β ∈ F , m, n, k ∈ Z ,

y〈m+n〉
α = y〈m〉

α y
〈n〉
α+m, y[m+n]

α = y[m]
α y

[n]
α−m, y[m]

α = y
〈m〉
α−m+1,

∑

m+n=k

(−1)n

m ! n !
y[m]

α y
〈n〉
β =

(

α − β

k

)

,
∑

m+n=k

(−1)n

m ! n !
y[m]

α y
[n]
β−m =

(

α − β + k − 1

k

)

.n� 1.2 (Drinfel’d[8]) { (H, µ, τ, ∆′, ǫ ′, S ′) �Bv`
~$"�� H/tH ∼= U(L), L,q$"� t ,:��"�� D ∈ H ⊗ H , Drinfeld ���D
(D ⊗ 1)(∆′ ⊗ Id)(D) = (1 ⊗D)(Id ⊗ ∆′)(D), (ǫ′ ⊗ Id)(D) = 1 ⊗ 1 = (Id ⊗ ǫ′)(D).�8�
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2 " > 1 p > � Vol.29An{ 1.3 (Drinfel’d[8]) � (H, µ, τ, ∆′, ǫ′, S ′) �B_NM� Hopf $"�T
(1) U = µ · (S′ ⊗ Id)(D) R H Z)�O, µ(Id ⊗ S′)(D−1)(�Z D , Drinfeld �).

(2)$" (H, µ, τ, ∆, ǫ, S)�B97) Hopf$"��Z ǫ = ǫ′,-F ∆ : H → H⊗H, ∆(h) =

D∆′(h)D−1; S : H → H, S(h) = U−1S ′(h)U .Z B )	�
}$", U(B). � (U(B), µ, τ, ∆′, ǫ′, S′) �B Hopf $"�T
∆′(x) = x ⊗ 1 + 1 ⊗ x, S′(x) = −x, ǫ′(x) = 0, ∀ x ∈ B.0 ∀ a0 6= 0, i0 ≥ 1, Z X = xa0,i0 ∈ B, � ∂ = ~

a0

∈ C~, �( [∂, X ] = X . 0 ∀α ∈ F , Z
Uα = µ(S′⊗Id)Dα, Vα = µ(Id⊗S′)Dα, Dα =

∞
∑

k=0

1
k !∂

〈k〉
α ⊗Xktk, Dα =

∞
∑

k=0

(−1)k

k ! ∂
[k]
α ⊗Xktk. G, S ′(∂

〈k〉
α ) = (−1)k∂

[k]
−α, S ′Xk = (−1)kXk, T Uα =

∞
∑

k=0

(−1)k

k ! ∂
[k]
−αXktk, Vα =

∞
∑

k=0

1
k !∂

[k]
α Xktk.4��℄�H�ZF� ∂

〈n〉
0 := ∂〈n〉, ∂

[n]
0 := ∂[n], D0 := D, D0 := D, U0 := U , V0 := V .n{ 1.4 F[[t]] �!R5_N�5M_N) Hopf $"a= (U(B)[[t]], µ, τ, ∆, S, ǫ), �(

U(B)[[t]]/tU(B)[[t]] = U(B), �QGM&-�����MQG0R6�J2��`:��
∆(xa,i) = xa,i ⊗ (1 − Xt)α +

∞
∑

k=0

(−1)kbk∂〈k〉 ⊗ (1 − Xt)−kxa+ka0,i+ki0−ktk,

S(xa,i) = −(1 − Xt)−α

∞
∑

k=0

bkxa+ka0,i+ki0−k∂
〈k〉
k tk,

∆(~) = ~ ⊗ 1 + 1 ⊗ ~ + ~ ⊗ (1 − Xt)−1Xt, S(~) = ~(1 − Xt)−1(Xt − X2t2) − ~,�Z α = a
a0

, bk = 1
k !

k−1
∏

n=0

(

(a0 − 1)(i + ni0 − n) − (a + na0 − 1)i0
)

, b0 = 1.�v JL H ��(' B )'K$$"a=� 2l�!R�()v`K$"a=�
2 o|m��R:�\A-p)X�Y
�0�3:�U9Hp�
{ 2.1 � α = a

a0

, �� m, k ∈ Z+. 0 ∀ β ∈ F , xa,i, xb,j ∈ B, /K
xa,i∂

[m]
β = ∂

[m]
β−αxa,i, xa,i∂

〈m〉
β = ∂

〈m〉
β−αxa,i, Xk∂

[m]
β = ∂

[m]
β−kXk, Xk∂

〈m〉
β = ∂

〈m〉
β−kXk,

~
k∂

[m]
β = ∂

[m]
β ~

k, ~
k∂

〈m〉
β = ∂

〈m〉
β ~

k, ~(xb,j)m = mb(xb,j)m + (xb,j)m
~,

xa,i(xb,j)m =

m
∑

k=0

(−1)k

(

m

k

) k−1
∏

p=0

(

(b − 1)(i + pj − p) − (a + pb − 1)j
)

(xb,j)m−kxa+kb,i+kj−k .� ;g [∂, xa,i] = αxa,i, K xa,i∂ = (∂ − α)xa,i. �j Grunspan[2], 0 m sI">B�3�0 m + 1, 0�K
xa,i∂

[m+1]
β = xa,i∂

[m]
β (∂ + β − m) = ∂

[m]
β−αxa,i(∂ + β − m) = ∂

[m+1]
β−α xa,i,

xa,i∂
〈m+1〉
β = xa,i∂

〈m〉
β (∂ + β + m) = ∂

〈m〉
β−αxa,i(∂ + β + m) = ∂

〈m+1〉
β−α xa,i.
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(

adxb,j
)k

(xa,i) =

k−1
∏

p=0

(

(b − 1)(i + pj − p) − (a + pb − 1)j
)

xa+kb,i+kj−k ,0�l+�dIB9�`�?
Hp�t�
Grunspan[2] :�x�2)Hp�
{ 2.2 (1) DαDβ = 1 ⊗ (1 − Xt)α−β,VαUβ = (1 − Xt)−α−β, ∀ α, β ∈ F .

(2) ∆′∂[m] =
m
∑

k=0

(

m

k

)

∂
[k]
−α⊗ ∂

[m−k]
α , ∀α ∈ F . )�� ∆′∂[m] =

m
∑

k=0

(

m

k

)

∂[k]⊗ ∂[m−k].

(3) D =
∞
∑

k=0

(−1)k

k ! ∂[k] ⊗ Xktk � U(B)[[t]] Z)B Drinfeld ��
{ 2.3 � α, bk �-p 1.1 '!�T0 ∀ β ∈ F , xa,i ∈ B, /K
(xa,i ⊗ 1)Dβ = Dβ−α(xa,i ⊗ 1), (2.1)

(1 ⊗ xa,i)Dβ =

∞
∑

k=0

(−1)kbkDβ+k(∂
〈k〉
β ⊗ xa+ka0,j+ki0−ktk), (2.2)

xa,iUβ = Uβ+α

∞
∑

k=0

bkxa+ka0,i+ki0−k∂
〈k〉
−β+ktk, XUβ = Uβ+1X, (2.3)

~Uβ = −a0∂
[1]
−βUβ+1Xt + Uβ~, Vβ∂

[1]
−β = ∂

[1]
−βVβ − ∂

[1]
β Vβ−1Xt, (2.4)

(~ ⊗ 1)Dβ = Dβ(~ ⊗ 1), (1 ⊗ ~)Dβ = Dβ+1(∂
〈1〉
β ⊗ a0Xt) + Dβ(1 ⊗ ~). (2.5)� J+�

(xa,i⊗1)Dβ =

∞
∑

k=0

1

k !
xa,i∂

〈k〉
β ⊗ Xktk =

∞
∑

k=0

1

k !
∂
〈k〉
β−αxa,i⊗Xktk = Dβ−α(xa,i ⊗ 1)l+� (2.1). ;gHp 2.1 )dIB9+��

(1 ⊗ xa,i)Dβ =
∞
∑

m=0

1

m !
∂
〈m〉
β ⊗ xa,iXmtm

=

∞
∑

m=0

m
∑

k=0

(−1)k

k !(m − k) !
∂
〈m〉
β

⊗

k−1
∏

p=0

(

(a0 − 1)(i + pi0 − p)− (a + pa0 − 1)i0
)

Xm−kxa+ka0,i+ki0−ktm

=

∞
∑

m=0

∞
∑

k=0

(−1)k

k !m !
∂
〈m+k〉
β

⊗
k−1
∏

p=0

(

(a0 − 1)(i + pi0 − p) − (a + pa0 − 1)i0
)

Xmxa+ka0,i+ki0−ktm+k

=

∞
∑

k=0

(−1)kbk

∞
∑

m=0

( 1

m !
∂
〈m〉
β+k ⊗ Xmtm

)

(

∂
〈k〉
β ⊗ xa+ka0,i+ki0−ktk

)

=

∞
∑

k=0

(−1)kbkDβ+k

(

∂
〈k〉
β ⊗ xa+ka0,i+ki0−ktk

)

.
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(~ ⊗ 1)Dβ = (~ ⊗ 1)

∞
∑

k=0

1

k !
∂
〈k〉
β ⊗ Xktk =

∞
∑

k=0

1

k !
~∂

〈k〉
β ⊗ Xktk = Dβ(~ ⊗ 1),

(1 ⊗ ~)Dβ =

∞
∑

k=0

1

k !
∂
〈k〉
β ⊗ ~Xktk =

∞
∑

k=1

1

(k − 1)!
∂
〈k〉
β ⊗ a0X

ktk +

∞
∑

k=0

1

k !
∂
〈k〉
β ⊗ Xk

~tk.�L (2.3) �Z)u9+��0�K
xa,iUβ =

∞
∑

p=0

(−1)p

p !
xa,i∂

[p]
−βXptp =

∞
∑

p=0

(−1)p

p !
∂

[p]
−α−βxa,iXptp

=

∞
∑

p=k

(−1)p

(p − k) !
∂

[p]
−α−β

p
∑

k=0

(−1)kbkXp−kxa+ka0,i+ki0−ktp

=
∞
∑

k=0

∞
∑

p=0

( (−1)p

p !
∂

[p]
−α−βXptp

)

∂
[k]
−α−βbkxa+ka0,i+ki0−ktk

= Uα+β

∞
∑

k=0

bkxa+ka0,i+ki0−k∂
[k]
k−βtk,

XUβ =

∞
∑

k=0

(−1)k

k !
X∂

[k]
−βXktk =

∞
∑

k=0

(−1)k

k !
∂

[k]
−β−1X

k+1tk = Uβ+1X.2�)X&l(' (2.4) �Z)u9+��
~Uβ =

∞
∑

k=0

(−1)k

k !
~∂

[k]
−βXktk =

∞
∑

k=0

(−1)k

k !
∂

[k]
−β

(

ka0X
k + Xk

~
)

tk

= −a0

∞
∑

k=0

(−1)k−1

(k − 1) !
∂

[k]
−βXk−1tk−1Xt +

∞
∑

k=0

(−1)k

k !
∂

[k]
−βXktk~

= −a0∂
[1]
−βUβ+1Xt + Uβ~,

Vβ∂
[1]
−β =

∞
∑

k=0

1

k !
∂

[k]
β Xk∂

[1]
−βtk =

∞
∑

k=0

1

k !
∂

[k]
β (∂ − β − k)Xktk

=

∞
∑

k=0

1

k !
∂

[k]
β (∂ − β)Xktk −

∞
∑

k=0

1

(k − 1) !
∂

[k]
β Xk−1tk−1Xt

= ∂
[1]
−βVβ − ∂

[1]
β Vβ−1Xt.X��n{ 1.4 k�� 0 ∀ xa,i ∈ B G ~ ∈ B, 0�K2�)+p�

∆(xa,i) = D(xa,i ⊗ 1)D−1 + D(1 ⊗ xa,i)D−1 = D(xa,i ⊗ 1)D + D(1 ⊗ xa,i)D

= DD−α(xa,i ⊗ 1) + D

∞
∑

k=0

(−1)kbkDk(∂〈k〉 ⊗ xa+ka0,j+ki0−ktk)

=
(

1 ⊗ (1 − Xt)α
)

(xa,i ⊗ 1) +

∞
∑

k=0

(−1)kbk

(

1 ⊗ (1 − Xt)−k
)

(∂〈k〉 ⊗ xa+ka0,j+ki0−ktk)

= xa,i ⊗ (1 − Xt)α +

∞
∑

k=0

(−1)kbk∂〈k〉 ⊗ (1 − Xt)−kxa+ka0,j+ki0−ktk,
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∆(~) = DD(~ ⊗ 1) + D
(

D1(∂
〈1〉 ⊗ a0Xt) + D(1 ⊗ ~)

)

= ~ ⊗ 1 + 1 ⊗ ~ + ~ ⊗ (1 − Xt)−1Xt,

S(xa,i) = −VUα

∞
∑

k=0

bkxa+ka0,i+ki0−k∂
〈k〉
k tk = −(1 − Xt)−α

∞
∑

k=0

bkxa+ka0,i+ki0−k∂
〈k〉
k tk,

S(~) = U−1S′(~)U = a0

(

∂V − ∂V−1Xt
)

U1Xt− ~ = a0∂(1 − Xt)−1(Xt − X2t2) − ~.X�� h y � �
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Quantization of Block Type Algebras
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Abstract: We quantize a family of Block type algebras, whose Lie bialgebra structures were

investigated in a recent paper [1] by the authors.
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