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0 
���PC A M$ k A2�F,Q�Z2�r;-8�h� A0 = {a∗ ∈ A∗|〈a∗, I〉 = 0, 4; I h,Q A 2��ri�w }, ,�kq [1] 6� A0 M�F�,Q�C AMM H-#,Q�k�AoM�F,Q�M�FM H-#��7;:� h ∈ H, a, b ∈ A,�J�
(1) h · (ab) = Σ(h1 · a)(h2 · b);

(2) h · 1A = ε(h)1A,,�kq [1] 6�| Smash f,Q A#H, Z2">8�h� (a#h)(b#g) = Σa(h1 · b)#h2g,4; ∆(h) = Σh1 ⊗ h2. �& Smash f,Q A#H 2�r;- (A#H)0 M�,Q�H85�n��m� (A#H)0 MY>�,Q(
h&�kq [2]O'�?�>y2,Q;-E+�k�C A M�F,Q��FM H-#�8� HA0 = {a∗ ∈ A∗|〈a∗, I〉 = 0, H · I ⊆ I, 4; Ih,Q A2��ri�w },, HA0 M�F�,Q�̂ �5�/ AMM H-#,QE�HA0 MM
H0− �#�,Q��&| Smash �f HA0 × H0, �7��,Q
K (A#H)0 ∼=H A0 × H0.�& Smash f,Q A#H 2�r;- (A#H)0 5TM Smash �f HA0 × H0.��#,Q2y;-M�#�,Q�kq [4];2?#,QW�F Yang-Baxter#,Q9�#,Q2zK�Y
n�H8�m�

H- ?#,QW�F Yang-Baxter H- #,Q2y;-D�MF�
+�k�n�t4 �H- ?#,Q A2y;- HA0 Mkq [5];2 H0−?#�,Q��F Yang-Baxter H-#,Q A2y;- HA0 Mkq [5];2�F Yang-Baxter H0-#�,Q��v℄ts: 2005-08-18; dwts: 2005-11-03ae�p: PpI9��e{ (10571153); =P���K^e{ (2005037713).
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H- ?#,Q A, B K 2 Smash f A#B 2y;- H(A#B)0 5TM�?#�,Q HA0,H B0K 2 Smash �f HA0 ×H B0; =Q (H, σ) M�_ Hopf ,Q�, HH0 M��M H0- ?#�,Q���F Yang-Baxter H- #,Q A, B K 2�f A ∝ B 2y;- H(A ∝ B)0 5TM��F Yang-Baxter H0- #�,Q HA0,H B0 K 2��f HA0 ×H B0.K\n�G$� H- T#,Q A K 2 L-R Smash f A♮H 2y;- H(A♮H)H

0 22Z����kY℄�2,Q��,Q�#j�#�+$ k A���
o�b��k�02d�E+!nV�vrkq [1].��F k-	qM M A-T#�k�ZoMM A-#�M� A-#��7;:� a, b ∈ A, m ∈ M ,� a · (m · b) = (a · m) · b.��F,Q A M H- T#,Q�k� A MT#��7 A oMM H- #,Q�M� H- #,Q���F k-	qM M C-T�#�k�ZoMM C-�#�M� C-�#��7;:�m ∈ M ,� Σm(−1) ⊗m(0)(0) ⊗m(0)(1) = Σm(0)(−1) ⊗m(0)(0) ⊗m(1). 1
�M 2M�� C- �#D��Jh ρ−(m) = Σm(−1) ⊗ m(0), ρ+(m) = Σm(0) ⊗ m(1).��F�,Q C MM H- #�,Q�k�Z2M H- #zK�B “ · ” �J�;:� h ∈

H, c ∈ C, � ∆(h · c) = ∆(h)∆(c), ε(h · c) = ε(h)ε(c).��F,Q A MM H- �#,Q�k�Z2M H- �#zK�B ρ �J�;:� a, b ∈ A,

ρ(ab) = ρ(a)ρ(b), ρ(1A) = 1H ⊗ 1A.��F�,Q C MM H-�#�,Q�k�Z2M H-�#zK�B ρ�J�;:� c ∈ C,

Σc(−1) ⊗ (c(0))1 ⊗ (c(0))2 = Σ(c1)(−1)(c2)(−1) ⊗ (c1)(0) ⊗ (c2)(0), Σc(−1)εC(c0) = εC(c)1H .��F�,Q C M H- T�#�,Q�k� C M H- T�#��7 C oMM H- �#�,Q�M� H- �#�,Q�
1 �oVxW�ZqC (A, ·, ρ) oMM H- #,Q�M� H- �#,Q�=Q;:� h ∈ H, a ∈ A �J=o`s�

(DA) ρ(h · a) = Σh · a(0) ⊗ a(1),,� (A, ·, ρ) MM�� H- ?#,Q�C A, B 9MM�� H- ?#,Q�8�Z�2 Smash f A#B =o�
A#B = A ⊗ B, (a#x)(b#y) = Σa(x(1) · b)#x(0)y,,�kq [4], [5] 6 Smash f A#B ;MM�� H- ?#,Q�Z2M H- #W� H- �#D�8�h

(DA1) h ⇀ (a#x) = Σh1 · a#h2 · x;

(DA2) ρ(a#x) = Σa(0)#x(0) ⊗ a(1)x(1).



33 /�)�4	 Smash g��gX L-R Smash g3z<. 579C (C, ·, ρ) oM� H- #�,Q�MM H- �#�,Q�=Q;:� h ∈ H, c ∈ C �J=o`s�
(DC) ρ(c · h) = Σc(−1) ⊗ c(0) · h,,� (C, ·, ρ) M��M H- ?#�,Q�rkq [5], [6].C C, D 9M��M H- ?#�,Q�8�Z�2 Smash �f C × D =o�

C × D = C ⊗ D, ∆(c × x) = Σc1 × x1 · c2(−1) ⊗ c2(0) × x2,,�kq [5] 6 Smash �f C × D ;M��M H- ?#�,Q�Z2� H- #WM H- �#D�8�h
(DC1) (c × x) ↼ h = Σc · h1 × x · h2;

(DC2) ρ(c × x) = Σc(−1)x(−1) ⊗ c(0) × x(0).o�2��rkq [2] ;2"_ 1.1.	h 1.1 C A MM H- #,Q�, HA0 MM H0- �#�,Q�	h 1.2 C A MM�� H- ?#,Q�, HA0 M��M H0- ?#�,Q�Æm �� A MM H- #,Q�,��� 1.1 6� HA0 MM H0- �#�,Q��&~�4 �
(1) HA0 M� H0- #�,Q�LGA�;:� f ∈ H0, α ∈H A0, ,)+ A 2��riM H- F#�w I W H 2��ri�w J H1 〈α, I〉 = 0, 〈f, J〉 = 0. � L = ρ−1(I ⊗ H + A ⊗ J). ,� ρ : A → A ⊗ H M,Q�B
j I ⊗ H + A ⊗ J M A ⊗ H 2��ri�w6� L M A 2��ri�w�|��5�

L M A 2M H- F#�1M��
ρ(H · L) ⊆ H · L(0) ⊗ L(1) ⊆ H · I ⊗ H + H · A ⊗ J ⊆ I ⊗ H + A ⊗ J.=7
〈α ↼ f, L〉 = 〈ρ∗(α ⊗ f), L〉 = 〈α ⊗ f, ρ(L)〉

= 〈α ⊗ f, I ⊗ H + A ⊗ J〉 = 〈α, I〉〈f, H〉 + 〈α, A〉〈f, J〉 = 0,�& HA0 M� H0- #��'4 HA0 M� H0- #�,Q�
(2) HA0 M��M H0- ?#�Z24 M8x2�	h 1.3

[2,�� 1.1] C H MT,Q� A W B �M,Q�=Q A W B �MM H- #�,.�f,Q A ⊗ B ;MM H- #�Z2M H- #8�h� h ⇀ (a ⊗ b) = Σh1 · a ⊗ h2 · b.C α ∈ (A⊗B)∗, =Q)+ A 2��riM H- F#�w I W B 2��riM H- F#�w J H1 〈α, I ⊗ B + A ⊗ J〉 = 0, , α ∈H A0 ⊗H B0.Yh 1.4 C A, B �MM�� H- ?#,Q� A#B MZ�2 Smash f�, A#B 2�r;- H(A#B)0 5TM��M H0- ?#�,Q HA0,H B0 K 2 Smash �f HA0 ×H B0, k���,Q
K� H(A#B)0 ∼=H A0 ×H B0.Æm ��� 1.2 6�HA0,H B0 9M��M H0- ?#�,Q�(=�kq [5]10 Smash�f HA0 ×H B0. o�24 D
olF�A�
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(1) H(A#B)0 =H A0 ⊗H B0.LGA�;:� α ∈H A0, β ∈H B0, ,)+ A 2��riM H- F#�w I W B 2��riM H- F#�w J H1 〈α, I〉 = 0, 〈β, J〉 = 0.Æ4 I#B M A#B 2��riM H- F#�w��7 〈α⊗ β, I#B〉 = 〈α, I〉〈β, B〉 = 0, �& HA0 ⊗H B0 ⊆H (A#B)0.�7�C β ∈H (A#B)0, ,)+ A#B 2��riM H- F#�w T H1 〈β, T 〉 = 0.� I = {a ∈ A|a#1B ∈ T } W J = {b ∈ B|1A#b ∈ T }, , I W J D�M A W B 2��ri�w�=7;:� h ∈ H, a ∈ I, � h · a#1B = Σh1 · a#h2 · 1B = h · (a#1B) ∈ H · T ⊆ T , �& IM A 2M H- F#�
V�4� J 
M B 2M H- F#�M I W J D�M A W B 2��riM H- F#�w�p8� β ∈H (A#B)0 ⊆ (A ⊗ B)∗, �7

I#B + A#J = (I#1B)(1A#B) + (A#1B)(1A#J) ⊆ T ⊆ A ⊗ B

〈β, I#B + A#J〉 ⊆ 〈β, T 〉 = 0,�&��� 1.3 6� β ∈H A0 ⊗H B0, k� H(A#H)0 ⊆H A0 ⊗H B0. M
H(A#B)0 =H A0 ⊗H B0.

(2) )+�,Q
K� H(A#B)0 ∼=H A0 ×H B0.LGA�n�9�4 �,Q H (A#B)0 2�">∆W�.j ε5TM Smash�f HA0×H

B0 2�">W�.j�k�;:� α ∈H A0, β ∈H B0, �
∆(α × β) = Σα1 × β1 · α2(−1) ⊗ α2(0) × β2,

ε(α × β) = ε(α)ε(β).Z24 M8x2� 2i 1.5 C (H, σ) M�_ Hopf ,Q�,�kq [5] ;2Æ 2.3 6� (H, ⇀, ∆) MM�� H-?#,Q�4;M#O� “ ⇀ ” 8�h h ⇀ x = Σσ(h, x1)x2, ∆ MZ2�">�
(1) ��� 1.2 6 HH0 M��M H0- ?#�,Q�
(2) C A MM�� H- ?#,Q�=Q (H, σ) M��a2�_ Hopf ,Q�,�kq [5] ;2e� 2.9 6�| 2 Smash f A#H MM�� H- ?#,Q�M�8� 1.4 6� Smash �f HA0 ×H H0 M��M H0- ?#�,Q�^�5� Smash �f HH0 ×H H0 M��M H0- ?#�,Q�

2 j� Yang-Baxter oVxW�Zq�yY��2 Hopf ,Q H 2;h�B S 9MTB�Z2)�Bnh S−1. HOP , HCOPD��J Hopf ,Q H 2� Hopf ,QW�� Hopf ,Q�C (A, ·, ρ) oMM H- #,Q�M� HOP− �#,Q�=Q;:� h ∈ H, a ∈ A �J=o`s�
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(QA) ρ(h · a) = Σh2 · a(0) ⊗ h3a(1)S
−1(h1),,� (A, ·, ρ) MM�� H- �F Yang-Baxter #,Q�C A, B 9MM�� H- �F Yang-Baxter #,Q�8�Z�2�f A ∝ B =o�

A ∝ B = A ⊗ B, (a ∝ x)(b ∝ y) = Σab(0) ∝ (b(1) · x)y,,�kq [4], [5] 6��f A ∝ B ;MM�� H- �F Yang-Baxter #,Q�Z2M H- #W�
HOP - �#D�8�h

(QA1) h ⇀ (a ∝ x) = Σh1 · a ∝ h2 · x;

(QA2) ρ(a ∝ x) = Σa(0) ∝ x(0) ⊗ x(1)a(1).C (C, ·, ρ) oM� HCOP− #�,Q�MM H- �#�,Q�=Q;:� h ∈ H, c ∈ C �J=o`s�
(QC) ρ(c · h) = ΣS−1(h3)c(−1)h1 ⊗ c(0) · h2,,� (C, ·, ρ) M��M H- �F Yang-Baxter #�,Q�C C, D 9M��M H- �F Yang-Baxter #�,Q�8�Z�2��f C × D =o�

C × D = C ⊗ D, ∆(c × d) = Σc1 × d1(0) ⊗ c2 · d1(−1) × d2,,�kq [5] 6���f C × D ;M��M H- �F Yang-Baxter #�,Q�	h 2.1 C A MM�� H- �F Yang-Baxter #,Q�, HA0 M��M H0- �F Yang-

Baxter #�,Q�Æm �� A MM H- #,Q�,��� 1.1 6� HA0 MM H0- �#�,Q��&~�4 �
(1) HA0 M� H0COP- #�,Q�1
 H0COP �J Hopf ,Q H0 2�� Hopf ,Q�LGA�;:� f ∈ H0COP, α ∈H A0, ,)+ A 2��riM H- F#�w I W H 2��ri�w J H1 〈α, I〉 = 0, 〈f, J〉 = 0. � L = ρ−1(I ⊗HOP +A⊗J). ,� ρ : A → A⊗HOPM,Q�B
j I ⊗HOP + A⊗ J M A⊗HOP 2��ri�w6� L M A 2��ri�w�|��5� L M A 2M H- F#�1M��

ρ(H · L)
(QA)

⊆ H · L(0) ⊗ HL(1)S
−1(H)

⊆ H · I ⊗ HHOPS−1(H) + H · A ⊗ HJS−1(H)

⊆ I ⊗ HOP + A ⊗ J.=7
〈α ↼ f, L〉 = 〈ρ∗(α ⊗ f), L〉 = 〈α ⊗ f, I ⊗ HOP + A ⊗ J〉

= 〈α, I〉〈f, HOP 〉 + 〈α, A〉〈f, J〉 = 0,�& HA0 M� H0COP- #��'4 HA0 M� H0COP- #�,Q�
(2) HA0 M��M H0- �F Yang-Baxter #�Z24 M8x2� 2



582 R � � ~ " 0 � 27�Yh 2.2 C A, B �MM�� H- �F Yang-Baxter#,Q�A ∝ B M�f�, A ∝ B 2�r;- H(A ∝ B)0 5TM��M H0- �F Yang-Baxter #�,Q HA0,H B0 K 2��f
HA0 ×H B0, k���,Q
K� H(A ∝ B)0 ∼=H A0 ×H B0.Æm Z24 
V�8� 1.4, :0Hm4 �i 2.3 C H M�F Hopf ,Q� A = HOP, ,�kq [5] ;2Æ 4.4 6� (A, ⇀, ∆) MM�� H- �F Yang-Baxter #,Q�4;M#O� “ ⇀ ” 8�h h ⇀ a = Σh2aS−1(h1).

(1) ��� 2.1 6 HA0 M��M H0- �F Yang-Baxter #�,Q�
(2) =Q H M�F��a Hopf ,Q�,�kq [5] ;2Æ 4.5 6 (H∗,→, ρ) MM�� H-�F Yang-Baxter #,Q�4; “ →, ρ” D�8�h� f ∈ H∗, h ∈ H ,

h → f = Σ〈f3S
−1(f1), h〉f2, ρ(f) = f ⊗ 1H .�7��f HOP ∝ H∗.M�8� 2.2 10��f H(HOP)0 ×H H∗0. ���f HOP ∝ H∗ ;MM�� H- �F

Yang-Baxter#,Q�Y
��� 2.16��f H(HOP)0×H H∗0M��M H0-�F Yang-Baxter#�,Q�
3 yoVxW�ZqC A M H- T#,Q�,�kq [3] 10 L-R Smash f A♮H , ZM�F��.j% 1A♮1H2zZ,Q�4">8�h (a♮h)(b♮g) = Σ(a ↼ g2)(h1 ⇀ b)♮h2g1.�y2B�%2�M�?T#,Q2y;-E+�eOkq [2] ;2�xzQ��G$ L-R

Smash f A♮H 2;-}:�Y� 3.1 C H M�FT,Q� A oM�F,Q�M�F H- T#�Z2T#O�D��Jh “ ⇀ ”, “ ↼ ”, 8�
HAH

0 = {a∗ ∈ A∗|〈a∗, I〉 = 0, H ⇀ I ↼ H ⊆ I, 4; I h,Q A 2��ri�w }.� 3.2 +8� 3.1 ;�
(1) HAH

0 
�
8�h
HAH

0 = {a∗ ∈ A∗|〈a∗, I〉 = 0, 4; I h,Q A 2��ri H- TF#�w }.

(2) p8� HAH
0 ⊆ A0 = {a∗ ∈ A∗|〈a∗, I〉 = 0, 4; I h,Q A 2��ri�w }. =Q A 2M�� H- #zK9M/?2�k�;:� g, h ∈ H, a ∈ A, h ⇀ a ↼ g = ε(h)ε(g)a, ,

HAH
0 = A0.

(3) =Q A 2� H- #zKM/?2�, HAH
0 =H A0, 5TMkq [2] ;2;-�=Q A2M H- #zKM/?2�, HAH

0 = AH
0.

(4) C H MT,Q�,bSHD2"> H M�F H- T#�=7 H 2��ri�w I M
H 2��ri H- TF#�w��& HHH

0 = H0.

(5) =Q A M�ri,Q�, HAH
0 = A∗.	h 3.3 C H MT,Q� A W B �M,Q�=Q A W B �M H- T#�,$ k A2.�f,Q A ⊗ B ;M H- T#�Z2M�� H- #D�8�h�

h ⇀ (a ⊗ b) = Σh1 ⇀ a ⊗ h2 ⇀ b, (a ⊗ b) ↼ h = Σa ↼ h1 ⊗ b ↼ h2.
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(1) C α ∈ (A ⊗B)∗, =Q)+��ri H- TF#�w I ⊆ A W J ⊆ B H1 〈α, I ⊗ B +

A ⊗ J〉 = 0, , α ∈ HAH
0 ⊗ HBH

0.

(2) HAH
0 ⊗ HBH

0 ⊆ H(A ⊗ B)H
0
.

(3) =Qo�`s7� ��, H(A ⊗ B)H
0

= HAH
0 ⊗ HBH

0.

(i) Hopf ,Q H 2;h�B S MTB�Z2)�Bnh S−1.

(ii) ;:� h, g ∈ H ,h ⇀ 1A ↼ g = ε(h)ε(g)1A, h ⇀ 1B ↼ g = ε(h)ε(g)1B.Æm (1) C π1 : A → A/I, π2 : B → B/J MH8�
\�,)+g�2s}�B ά :

A/I ⊗ B/J → k Hodva�
A ⊗ B

α
−→ k

π1 ⊗ π2 ց ր ά
A/I ⊗ B/J�� dimA/I < ∞, dimB/J < ∞, Y


ά ∈ (A/I ⊗ B/J)∗ ∼= (A/I)∗ ⊗ (B/J)∗.� ά = Σά′

i ⊗ ά′′

i ∈ (A/I)∗ ⊗ (B/J)∗, n α′

i = ά′π1, α
′′

i = ά′′

i π2, ,<Æ4 α′

i ∈ HAH
0, α′′

i ∈

HBH
0, 1M�� H- TF#�w I W J H1 〈α′

i, I〉 = 0, 〈α′′

i , J〉 = 0. �&
α = ά(π1 ⊗ π2) = Σα′

i ⊗ α′′

i ∈ HAH
0 ⊗ HBH

0.

(2) C α ∈ HAH
0, β ∈ HBH

0, ,)+��ri H- TF#�w I W J H1
〈α, I〉 = 0, 〈β, J〉 = 0.p8�I ⊗B +A⊗J M A⊗B 2��ri H-TF#�w��h 〈α⊗β, I ⊗B +A⊗J〉 = 0,Y
 α ⊗ β ∈ H(A ⊗ B)H

0
, k� HAH

0 ⊗ HBH
0 ⊆ H(A ⊗ B)H

0
.

(3) C α ∈ H(A ⊗ B)H
0
, ,)+ A ⊗ B 2��ri H- TF#�w T H1 〈α, T 〉 = 0.� I = {a ∈ A|a ⊗ 1B ∈ T }, J = {b ∈ B|1A ⊗ b ∈ T }, , I W J D�M A W B 2��ri�w��7 I ⊗ B + A ⊗ J ⊆ T.

(i) � Hopf ,Q H 2;h�B S MTB�,;:� a ∈ I, b ∈ J, g, h ∈ H, �
h ⇀ a ↼ g ⊗ 1B = Σh1 ⇀ a ↼ g1 ⊗ h2S(h3) ⇀ 1B ↼ S−1(g3)g2

= Σh1 ⇀ (a ⊗ S(h2) ⇀ 1B ↼ S−1(g2)) ↼ g1

∈ H ⇀ (I ⊗ B) ↼ H ⊆ T

1A ⊗ h ⇀ b ↼ g = Σh2S
−1(h1) ⇀ 1A ↼ S(g1)g2 ⊗ h3 ⇀ b ↼ g3

= Σh2 ⇀ (S−1(h1) ⇀ 1A ↼ S(g1) ⊗ b) ↼ g2

∈ H ⇀ (A ⊗ J) ↼ H ⊆ T,k� H ⇀ I ↼ H ⊆ I, H ⇀ J ↼ H ⊆ J, �& I W J 9M H- TF#�w�
(ii) �;:� h, g ∈ H, h ⇀ 1A ↼ g = ε(h)ε(g)1A, h ⇀ 1B ↼ g = ε(h)ε(g)1B, ,;:�

a ∈ I, b ∈ J , �
h ⇀ a ↼ g ⊗ 1B = Σh1 ⇀ a ↼ g1 ⊗ h2 ⇀ 1B ↼ g2
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= Σh ⇀ (a ⊗ 1B) ↼ g ∈ T,

1A ⊗ h ⇀ b ↼ g = Σh1 ⇀ 1A ↼ g1 ⊗ h2 ⇀ b ↼ g2

= Σh ⇀ (1A ⊗ b) ↼ g ∈ T.k� H ⇀ I ↼ H ⊆ I, H ⇀ J ↼ H ⊆ J, �& I W J 9M H- TF#�w�<Æ�0 I ⊗B + A⊗ J M A⊗B 2��ri H- TF#�w��7 〈α, I ⊗B + A⊗ J〉 ⊆

〈α, T 〉 = 0, Y
� (1) 6� α ∈ HAH
0 ⊗ HBH

0, k� H(A ⊗ B)H
0

= HAH
0 ⊗ HBH

0.+�� 3.3 ;�=Q A M H- T#,Q�,�|k 3.4 C H MT,Q� A M H- T#,Q�, H(A ⊗ A)H
0

= HAH
0 ⊗ HAH

0.nz 3.5 C H MT,Q� A M�F,Q���zK�B mA : A⊗A → A. =Q A M H-T#�, m∗

A(HAH
0) ⊆ HAH

0 ⊗ HAH
0. �& HAH

0 M�F�,Q�Æm :08x4 �nz 3.6 C H MT,Q� A M�F,QW�F H- T#���M�� H- #zK�B
ϕ− : H ⊗ A → A, ϕ+ : A ⊗ H → A, , ϕ∗

−
(HAH

0) ⊆ H0 ⊗ HAH
0. �& HAH

0 MM H0- �#���M H0- �#zK�B ρ− = ϕ∗

−
|
HAH

0 : HAH
0 → H0 ⊗ HAH

0. 
�5� HAH
0 M� H0- �#���� H0- �#zK�B ρ+ = ϕ∗

+|HAH
0 : HAH

0 → HAH
0 ⊗ H0. M HAH

0 M H0- T�#�^�5�=Q A M H- T#,Q�, HAH
0 M H0- T�#�,Q�Æm :08x4 �� 3.7 (1) C H MT,Q� A W B �M,QW H- T#�,��� 3.3(2) 6� HAH

0 ⊗

HBH
0 ⊆ H(A ⊗ B)H

0. *�"_ 3.5 W"_ 3.6 6 HAH
0 ⊗ HBH

0 M H(A ⊗ B)H
0 2F�,QW H0- TF�#�

(2) C f : A → B oM,Q
\�M H- T#
\�, f∗(HBH
0) ⊆ HAH

0.LGA��"_ 3.5 W"_ 3.6 �'4 ��"_ 3.5, 3.6 WE 3.7 �
4 nz 3.8 C H W A �MT,Q�=Q A M H- T#�,Q�, HAH
0 MT,Q�7M

H0- T�#,Q�^�5�=Q A M H- T#T,Q (k� A oM H- T#,Q�M H- T#�,Q), ,
HAH

0 M H0- T�#T,Q�|k 3.9 C H MT,Q� A M H- T#�,Q�=Q A M Hopf ,Q�, HAH
0 
M

Hopf ,Q�Æm �E 3.7 W"_ 3.8 �
4 �� 3.10 �
Az��eO�kq [2] ;2t�z��C A M H- T#,Q�,�"_ 3.6 6� HAH
0 M H0- T�#�,Q�(=K kq [3];2 L-R Smash �f HAH

0♮H0. 
o�n�G$Z22Z���nz 3.11 C H M Hopf ,Q� A M H- T#,Q�,)+2Z���
0 → HAH

0♮H0 i
→֒ (A♮H)H

0.1
� H 2� H- #zKbS��XO�G$� h ↼ x = ΣS(x1)hx2;A♮H 2� H- #zK�b�BI8�� (a♮h) ↼ x = Σa ↼ x1♮h ↼ x2, ,�kq [2] ;2�� 1.2 6 (A♮H)H
0 M�,
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0♮H0 2�">W�.j8�=o�;:� α ∈ HAH

0, f ∈ H0,

∆(α♮f) = Σα1(0)♮α2(−1)f1 ⊗ α2(0)♮f2α1(1),

ε(α♮f) = ε(α)ε(f).1
� ∆(α) = Σα1 ⊗ α2, ∆(f) = Σf1 ⊗ f2, ρ−(α) = Σα(−1) ⊗ α(0), ρ+(α) = Σα(0) ⊗ α(1).o��n�9�4 � (1) HAH
0♮H0 ⊆ (A♮H)0H ; (2) �B i : HAH

0♮H0 → (A♮H)H
0 M�,Q�B�Z24 M8x2�:0�
Hm4 ��"_ 3.11 24 �n���z 3.12 C H M Hopf ,Q� A M H- T#,Q�,)+2Z���

0 → HAH
0♮H0 → (A♮H)H

0
→ 0.�� �JO2�DMO0.�(CmÆIa Ciudad *�2qf 2�10 Nicolas An-
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The New Dual of Smash Products, Braided Products and L-R Smash

Products

ZHANG Liang-yun, LI Qiang
(College of Science, Nanjing Agricultural University, Jiangsu 210095, China )

Abstract: In this paper, we prove that the new dual H(A#B)0 of the Smash product A#B introduced
by dimodule algebras A and B is a Smash coproduct HA0

×H B0 introduced by dimodule coalgebras

HA0 and HB0. If (H, σ) is a braided Hopf algebra, we show that HH0 is a right, left H0-dimodule
coalgebra, and then prove that the new dual H(A ∝ B)0 of the braided product A ∝ B introduced
by quantum Yang-Baxter module algebras A and B is a braided coproduct HA0

×H B0 introduced by
quantum Yang-Baxter module coalgebras HA0 and HB0. An exact sequence of the new dual (A♮H)H

0

of the L-R Smash product A♮H is given.

Key words: dimodule algebra; quantum Yang-Baxter module algebra; Smash product; briaided product;
L-R Smash product.


