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216 }>J� 38 � A t�3�>Z, K4 �q!(O�Z. 9^KZ G,  ?V C[G] �qX G �73Z*|.���A, �{�,3*|a Hopf *|�7Mg C f.�� 2.1 [6,14] 9 H , A C�tGN Hopf *|aGN*|. 9^K h ∈ H, a, b ∈ A,'5��<
:
(1) A tGN� H-B, h⊗ a → h · a;

(2) h · (ab) =
∑

(h)

(h1 · a)(h2 · b); h · 1A = ε(h)1A;i� A tGN� H-B*|. �6, . H = C[G] tGNZ*|l, i G {>GN�3ÆV8t A 3*|��T. E�t�, A f3 H-B*|�TXZ�
 ϕ : G 7→ Aut(A)�7, N{ Aut(A) � A 3*|��TZ, ^K a ∈ A, g · a = ϕ(g)(a). �3?,  ?�
A fX ϕ �73 H-B*|�Tz� A(ϕ).K 2.1 i A,B t1N H-B*|. a℄&gGN*|�T φ : A 7→ B Q9^K
a ∈ A, h ∈ H , φ(h · a) = h · φ(a), i� φ tGN H-B*|�T.�6, i A(ϕ1), A(ϕ2) C�tXZ�
 ϕ1, ϕ2 �73 C[G]-B*|, i A(ϕ1) ≃

A(ϕ2) .Q�.&g A 3GN*|��T φ, n2^K g ∈ G, φ ◦ ϕ1(g) = ϕ2(g) ◦ φ.�� 2.2 [15] i H8 t�G3A�kA℄�k3 8 ��, Hopf *|. 	 X<
a'X"p3 g, h, x k�:
g2 = 1, h2 = 1, xg = hx,

gh = hg, gx = xh, x2 =
1

2
(1 + g + h− gh).N℄�>a9sa':

∆(g) = g ⊗ g, ∆(h) = h⊗ h,

∆(x) =
1

2
(1⊗ 1 + 1⊗ g + h⊗ 1− h⊗ g)(x⊗ x),

ε(g) = 1, ε(h) = 1, ε(x) = 1,

S(g) = g, S(h) = h, S(x) = x.�� 2.3 [11,16] i X1, X2 ∈ Mn(C). &g P ∈ GLn(C), α ∈ C∗, n2 PX1 =

αX2P , i� X1 _ X2 td.�3. I��pd.�37M�Z/�p93T6.�� 2.4 [12] i X1, X2, Y1, Y2 ∈ Mn(C), ��p9 (X1, X2) _�p9 (Y1, Y2) td.�3.Q�.&g P ∈ GLn(C) v αi ∈ C∗ (i = 1, 2), n2 PXiP
−1 = αiYi (i = 1, 2),�z� (X1, X2) ∼ (Y1, Y2).K 2.2 9\,*| A = Mn(C), X Skolem-Noether 7+ u, A 3>GN*|��T8tG��T. E�t�, 9\^K φ ∈ Aut(A), 8&gGN�p X ∈ GLn(C), n29^K a ∈ A, g(a) = XaX−1. ?u1!(O�ZYI'3�,:

K4 = 〈g1, g2 | g21 = g22 = (g1g2)
2 = 1〉,

K4 / Aut(A) 3Z�
 X GLn(C) 3�p9 (X1, X2) �7, g21 = g22 = (g1g2)
2 = 1 K�� X2

1 , X
2
2 , (X1X2)

2 ∈ CE3. �X (X1, X2) �73 C[K4]-B*|�Tz� A(X1, X2),



2 M LE& Cs7 3 	X�q+}4 H8-C+}�U 217i A(X1, X2) ≃ A(Y1, Y2) .Q�.&g P ∈ GLn(C), n29^K a ∈ A,

PX1aX
−1
1 P−1 = Y1PaP−1Y −1

1 , PX2aX
−1
2 P−1 = Y2PaP−1Y −1

2 ,w P−1Y −1
1 PX−1

1 , P−1Y −1
2 PX−1

2 ∈ CE3, E�t� (X1, X2) d.�\ (Y1, Y2).

3 M3(C) � H8-/�5' 
3.1 M3(C) � C[K4]--�3%�	3
 ?-Vd.�3JK�; M3(C) 3 C[K4]-B*|�T, �A� M3(C) 3
H8-B*|�TG4��. X\ M3(C) 3 C[K4]-B*|�T ?YI'3C*�℄.�+ 3.1 g�TKM', M3(C) fW�3 C[K4]-B*|�TSY 6 *. 9^K a ∈

M3(C), k�3ÆVa':
(1) g1 · a = g2 · a = a;

(2) g1 · a = TaT1, g2 · a = a, N{ T = diag(1, 1,−1);

(3) g1 · a = T1aT
−1
1 , g2 · a = T2aT

−1
2 , N{ T1 = E3, T2 = diag(1, 1,−1);

(4) g1 · a = T1aT
−1
1 , g2 · a = T2aT

−1
2 , N{ T1 = diag(1, 1,−1), T2 = diag(1, 1,−1);

(5) g1 · a = T1aT
−1
1 , g2 · a = T2aT

−1
2 , N{ T1 = diag(1,−1,−1), T2 = diag(1, 1,−1);

(6) g1 · a = T1aT
−1
1 , g2 · a = T2aT

−1
2 , N{ T1 = diag(1, 1,−1), T2 = diag(1,−1,−1).F X� 2.2  u, *| M3(C) f3 C[K4]-B*|�TXu

Σ3 = {(X1, X2) | X
2
1 , X

2
2 , (X1X2)

2 ∈ CE3}3���7, B*|3�T*Xd.�35�*�7. O#f{�℄[��I'R+.A+ 3.2 �d.�X"�pu {X ∈ GL3(C) | X
2 ∈ CE3}  C�1*, N*� V E3 a diag(1, 1,−1).A+ 3.3 i X1 ∈ GL3(C), (X1, X2) ∈ Σ3, i (X1, E3) d.�\ λ1 = (E3, E3) o

λ2 = (diag(1, 1,−1), E3), Q λ1 _ λ2 �d.�.F +\�/.A+ 3.4 i X1 ∈ GL3(C), (X1, diag(1, 1,−1)) ∈ Σ3, i (X1, diag(1, 1,−1)) d.�\
λ3 = (E3, diag(1, 1,−1)), λ4 = (diag(1, 1,−1), diag(1, 1,−1)),

λ5 = (diag(1,−1,−1), diag(1, 1,−1)),Q	?�d.�.F i X1 ∈ GL3(C), (X1, diag(1, 1,−1)) ∈ Σ3, X2
1 = α1E3, (X1X2)

2 = α2E3, N{
αi ∈ C (i = 1, 2). 9

X1 =







x11 x12 x13

x21 x22 x23

x31 x32 x33







, X2 = diag(1, 1,−1), X11 =

(

x11 x12

x21 x22

)

,

X12 =

(

x13

x23

)

, X21 =
(

x31 x32

)

, X22 = (x33).
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1 = α1E3 K��

X2
11 +X12X21 = α1E2, X11X12 + x33X12 = 0, (3.1)

X21X12 + x2
33 = α1, X21X11 + x33X21 = 0. (3.2)[O�

X1 diag (1, 1,−1) =

(

X11 −X12

X21 −X22

)

,

(

X11 −X12

X21 −X22

)2

=

(

X2
11 −X12X21 −X11X12 +X12X22

X21X11 −X22X21 −X21X12 +X2
22

)

= α2E3. 2
X2

11 −X12X21 = α2E2, −X11X12 +X12X22 = 0, (3.3)

X21X12 −X2
22 = α2, −X21X11 +X22X21 = 0. (3.4)X (3.1)–(3.4)  2 X2

11 = (α1 + α2)E2, X12 = 0, X21 = 0, x2
33 = α1 + α2. O#

X1 =

(

X11 0

0 x33

)

.�G� 2 (X1 , diag(1, 1,−1))d.�\ λ3 = (E3, diag(1, 1,−1)), λ4 = (diag(1, 1,−1),

diag(1, 1,−1)), om λ5 = (diag(1,−1,−1), diag(1, 1,−1)).A+ 3.5 i X2 ∈ GL3(C), (diag(1, 1,−1), X2) ∈ Σ3, i (diag(1, 1,−1), X2) d.�\ λ6 = (diag(1, 1,−1), diag(1,−1,−1)).F *�\R+ 3.3.

3.2 M3(C) � H8--�3%�	3
g M3(C) { ?�W7~<� E11, E12, E21, E22, E33, E13, E23, E31, E32 3pz� (∗). #�, i
P1 = diag(1,−1,−1, 1, 1,−1, 1,−1, 1), P2 = diag(1,−1,−1, 1, 1,−1, 1,−1, 1),

X1 =






















0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 1 0 0

0 0 0 1 0 0 0 0 0

1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 1 0

0 0 1 0 0 0 0 0 0

0 0 0 0 0 −1 0 0 0

0 1 0 0 0 0 0 0 0






















, X2 =






















0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 1 0 0

0 0 0 1 0 0 0 0 0

1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 −1 0

0 0 1 0 0 0 0 0 0

0 0 0 0 0 1 0 0 0

0 1 0 0 0 0 0 0 0






















.

�+ 3.2 ��f�3F`. ig�TKM', M3(C) 3 H8-B*|�TSY 5 (*:
(1) g · a = h · a = x · a = a, ∀a ∈ M3(C);
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(2) g · a = h · a = a, x · a = TaT−1, 9 a ∈ M3(C), N{ T = diag(1, 1,−1);

(3) g, h, x gp (∗) '3�pC�� P1, P2 a X1;

(4) g, h, x gp (∗) '3�pC�� P2, P1 a X2;

(5) g, h gp (∗) '3�p�� diag(1, 1, 1, 1, 1,−1,−1,−1,−1), x gp (∗) '3�p�
X =









−U ⊗ V 0 0

0 b 0

0 0

(

U 0

0 V

)









,N{ U = (uij)2×2, V = (vij)2×2 ∈ M2(C), b = −u11v11 − u21v21, U
⊗

V *� U, V 3k2ro Kroneckerr, �Q U, V  VI' 14 |T'vG:
(1) U = diag(i, i), V = diag(i, i), b = 1;

(2) U = diag(i, i), V = diag(−i,−i), b = −1;

(3) U = diag(i, i), V = diag(i,−i), b = 1;

(4) U = diag(−i,−i), V = diag(i, i), b = −1;

(5) U = diag(−i,−i), V = diag(−i,−i), b = 1;

(6) U = diag(−i,−i), V = diag(i,−i), b = −1;

(7) U = diag(i,−i), V = diag(i, i), b = 1;

(8) U = diag(i,−i), V = diag(−i,−i), b = 1;

(9) U = diag(i,−i), V = diag(i,−i), b = 1;

(10) U = diag(i,−i), V = diag(−i, i), b = 1;

(11) U = diag(i,−i), V =

(

i 0

1 −i

)

, b = 1;

(12) U = diag(i,−i), V =

(

i 1

0 −i

)

, b = 1;

(13) U = diag(i,−i), V =

(

−i 0

1 i

)

, b = −1;

(14) U = diag(i,−i), V =

(

−i 1

0 i

)

, b = −1.F i H = C1⊕Cg⊕Ch⊕Cgh, `Jt H t H8 3GN Hopf �*|, QÆ� Hopf*| H ≃ C[K4], N{ g → g1, h → g2.  ?u1>GN H8-B*|�I+\3?p�GN H-B*|. �^ H ≃ C[K4], M3(C) f�Y H-B*|�T8H�S . O#�3Y7 M3(C) f�Y3 H8-B*|�T,  ?9D�� x g M3(C) f3ÆV. x)V7
M3(C) 3p (∗), i g, h, x gp (∗) '3�pC�� P, Q, X , i X <
I'��:

X2 =
1

2
(E4 + P +Q− PQ), XP = QX, XQ = PX, (3.5)

x(EijEkl) =
1

2
(x(Eij)x(Ekl) + x(Eij)(gx)(Ekl))

+
1

2
((hx)(Eij)x(Ekl)− (hx)(Eij)(gx)(Ekl)). (3.6)'�% 6 N?��; X 3&g7.



220 }>J� 38 � A t0= 1 (g, h) 9T3��TX λ1 �7.#l P = Q = E9. %< X2 = E9. +\ PX = X = XQ, XP = X = QX tf�/3. x <
 (3.6) K��9^K i, j, k, l ∈ {1, 2, 3}, Y x(EijEkl) = x(Eij)x(Ekl) �/. {\
M3(C) Æ�*| XÆ�pk�. O#, x 3ÆV�7�GN*|�T. V&gGN H�p T , n2

x(a) = TaT−1, a ∈ M3(C).%< x2(a) = T 2aT−2 = a, a ∈ M3(C)m, w T 2 ∈ CE3. %<gd.�KM' V T = E3o T = diag(1, 1,−1).0= 2 (g, h) 9T3��TX λ2 �7.#l P = diag(1, 1, 1, 1, 1,−1,−1,−1,−1), Q = E9, O# X2 = 1
2 (E9+P +Q−PQ) =

E9, w X  9�j, X 3rx� ±1. O#, X �.�\DN
Di = diag(1, · · · , 1,

︸ ︷︷ ︸

i

−1, · · · ,−1
︸ ︷︷ ︸

9−i

), N{ i = 0, 1, · · · , 9.i Si = {TDiT
−1 | T ∈ GL9(C)} (i = 0, 1, · · · , 9), i X �z\DN Si.�3�G�Y7X , ?9Dy� Si (i = 0, 1, · · · , 9)_�p?��XP = QX, XQ =

PX u S 3�u. +\ S0 ∩ S a S9 ∩ S ��&u.  ?x)�: S1 _ S 3�u.a℄X ∈ S1,w&gGN 9�3 H�p T ,n2X = Tdiag(1, 1, 1, 1, 1, 1, 1, 1,−1)T−1.%<
XP = Xdiag(1, 1, 1, 1, 1,−1,−1,−1,−1), QX = X.+\ XP 6= X. %< S1 ∩ S �&u. �+ 2 Si ∩ S, i = 2, 3, · · · , 8 ��&u. O#, #l

M3(C) f3 H-B*|�T�&g_v.`3 H8-B*|�T.0= 3 (g, h) 9T3��TX λ3 �7.X\ g, h 3ÆVt9�3, _T6 2 3T'�W*�, V<
��3 X Et�&g3. 0= 4 (g, h) 9T3��TX λ4 �7.#l P = Q = diag(1, 1, 1, 1, 1,−1,−1,−1,−1). %<
X2 =

1

2
(E9 + P +Q− PQ) = diag(1, 1, 1, 1, 1,−1,−1,−1,−1).i X =

(

X11 X12

X21 X22

)

, N{
X11 =












x11 x12 x13 x14 x15

x21 x22 x23 x24 x25

x31 x32 x33 x34 x35

x41 x42 x43 x44 x45

x51 x52 x53 x54 x55












,

X12 =












x16 x17 x18 x19

x26 x27 x28 x29

x36 x37 x38 x39

x46 x47 x48 x49

x56 x57 x58 x59












,
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X21 =









x61 x62 x63 x64 x65

x71 x72 x73 x74 x75

x81 x82 x83 x84 x85

x91 x92 x93 x94 x95









,

X22 =









x66 x67 x68 x69

x76 x77 x78 x79

x86 x87 x88 x89

x96 x97 x98 x99









.%< PX = XQ, QX = XP K�� X12 = 0, X21 = 0. O#, 9\ (i, j) = (1, 3),

(k, l) = (3, 1), Y
L(1, 3, 3, 1) = x(E13E31) = x(E11) = x11E11 + x21E12 + x31E21 + x41E22 + x51E33,

R(1, 3, 3, 1) = −[x66x88E11 + x66x98E12 + x76x88E21 + x76x98E22 + (x86x68 + x96x78)E33].

L(1, 3, 3, 1) = R(1, 3, 3, 1) K��
x11 = −x66x88, x21 = −x66x98, x31 = x76x88,

x41 = x76x98, x51 = −(x86x68 + x96x78).*�6,  2I'5p:

x12 = −x66x89, x22 = −x66x99, x32 = −x76x89, x42 = −x76x99,

x13 = −x67x88, x23 = −x67x98, x33 = −x77x88, x43 = −x77x98,

x14 = −x67x89, x24 = −x67x99, x34 = −x77x89, x44 = −x77x99,

x52 = −(x86x69 + x96x79), x53 = −(x87x68 + x97x78), x54 = −(x87x69 + x97x79),

x66x86 = 0, x66x96 = 0, x76x86 = 0, x76x96 = 0, x86x66 + x96x76 = 0,

x66x87 = 0, x66x97 = 0, x76x87 = 0, x76x97 = 0, x86x67 + x96x77 = 0,

x67x87 = 0, x67x97 = 0, x77x87 = 0, x77x97 = 0, x87x67 + x97x77 = 0,

x68x88 = 0, x68x98 = 0, x78x88 = 0, x78x98 = 0, x88x68 + x98x78 = 0,

x68x89 = 0, x68x99 = 0, x78x89 = 0, x78x99 = 0, x88x69 + x98x79 = 0,

x69x88 = 0, x69x98 = 0, x79x88 = 0, x79x98 = 0, x89x68 + x99x78 = 0,

x15 = −x68x86 = −x69x87, x25 = −x68x96 = −x69x97, x35 = −x78x86 = −x79x87,

x45 = −x78x96 = −x79x97, x55 = −(x88x66 + x98x76) = −(x89x67 + x99x77).f{5p j��
x68 = x69 = x78 = x79 = 0, (3.7)

x86 = x87 = x96 = x97 = 0. (3.8)
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X =









−U ⊗ V 0 0

0 −x88x66 − x98x76 0

0 0

(

U 0

0 V

)









,N{ U =

(

x66 x67

x76 x77

)

, V =

(

x88 x89

x98 x99

)

. [X X2 = diag(1, 1, 1, 1, 1,−1,−1,−1,−1), 2
(x88x66 + x98x76)

2 = 1,
(

x66V x67V

x76V x77V

)2

=

(

(x2
66 + x67x76)V

2 (x67x66 + x67x77)V
2

(x76x66 + x76x77)V
2 (x2

77 + x67x76)V
2

)

,

U2 =

(

x2
66 + x67x76 x67x66 + x67x77

x76x66 + x76x77 x2
77 + x67x76

)

= −E2,

V 2 =

(

x2
88 + x89x98 x88x89 + x89x99

x88x98 + x98x99 x2
99 + x89x98

)

= −E2.�G�s+ 2
(x88x66 + x98x76)

2 = 1, x2
66 + x67x76 = −1, x2

77 + x67x76 = −1, (3.9)

x67x66 + x67x77 = 0, x76x66 + x76x77 = 0, x2
88 + x89x98 = −1, (3.10)

x2
99 + x89x98 = −1, x88x98 + x98x99 = 0, x88x89 + x89x99 = 0. (3.11)U (3.9)–(3.11), �9 u11 = x66, v11 = x88, u21 = x76, v21 = x98,  2

X =









−U ⊗ V 0 0

0 b 0

0 0

(

U 0

0 V

)









.�3Y7f{ X �73B*|3�T*. i f � M3(C) 3GN H8-B*|��T, 9^K a ∈ M3(C), f(a) = waw−1. i f(g(a)) = g(f(a)), f(h(a)) = h(f(a)) K�� w  Va'36p






w11 w12 0

w21 w22 0

0 0 w33







.O#,  i f gp (∗) '3�p�
W =









W1 ⊗ (W−1
1 )T 0 0

0 1 0

0 0

(

W−1
2 W1 0

0 W2(W
−1
1 )T

)









,
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(

w11 w12

w21 w22

)

, W2 = (w33). O� W1UW−1
1 = U, U2 = −E2, W1VW−1

1 = V ,

V 2 = −E2,  2g�TKM' U, V  V 14 |T'{3G|.0= 5 (g, h) 9T3��TX λ5 �7.#l,g, h gp (∗) '3�pC��
P = diag(1,−1,−1, 1, 1,−1, 1,−1, 1)a
Q = diag(1, 1, 1, 1, 1,−1,−1,−1,−1),%<

X2 =
1

2
(E9 + P +Q− PQ) = diag(1, 1, 1, 1, 1,−1, 1,−1, 1).i X = (xij)9×9, X PX = XQ, QX = XP ,  2

X =






















x11 0 0 x14 x15 0 0 0 0

0 0 0 0 0 0 x27 0 x29

0 0 0 0 0 0 x37 0 x39

x41 0 0 x44 x45 0 0 0 0

x51 0 0 x54 x55 0 0 0 0

0 0 0 0 0 x66 0 x68 0

0 x72 x73 0 0 0 0 0 0

0 0 0 0 0 x86 0 x88 0

0 x92 x93 0 0 0 0 0 0






















.

%<9 (i, j, k, l) = (1, 1, 1, 1),  2
L(1, 1, 1, 1) = x11E11 + x41E22 + x51E33,

R(1, 1, 1, 1) = x2
11E11 + x2

41E22 + x2
51E33.X L(1, 1, 1, 1) = R(1, 1, 1, 1)  2 x11 = x2

11, x41 = x2
41, x51 = x2

51. *�6,  I2/'�35p:
x41x72 = x72, x51x92 = x92, x11x66 = x66, x51x86 = x86, x72x93 = x41,

x92x73 = x51, x92x44 = x92, x92x37 = −x86, x73x92 = x44, x92x45 = 0,

x11x27 = 0, x11x29 = 0, x41x37 = 0, x41x39 = 0, x51x55 = 0, x14 = 0,

x51x54 = 0, x51x55 = 0, x51x72 = 0, x51x88 = 0, x51x93 = 0, x27 = 0,

x73x86 = −x37, x86x68 = −x51, x37x29 = x44, x2
15 = x15, x11 = 0,

x92x39 = 0, x92x45 = 0, x27 = 0, x66 = 0.�^j�f{5p,  2
x11 = x14 = x27 = x39 = 0, (3.12)

x41 = x45 = x54 = x55 = 0, (3.13)
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x66 = x88 = x72 = x93 = 0, (3.14)

x73x92 = x37x92 = 1, x37 = −x73x86. (3.15)[X X2 = diag(1, 1, 1, 1, 1,−1, 1,−1, 1), 2
x37x73 = 1, x29x92 = 1, x86x68 = −1. (3.16)	v

X =






















0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 0 x−1
92

0 0 0 0 0 0 x92 0 0

0 0 0 1 0 0 0 0 0

1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 x−2
92 0

0 0 x−1
92 0 0 0 0 0 0

0 0 0 0 0 −x2
92 0 0 0

0 x92 0 0 0 0 0 0 0






















(x92 6= 0).

�3Y7f{ X �73B3�T*. i f �GN H8-B*|�T, Q9^K a ∈ M3(C),~i f(a) = waw−1, i fg = gf, fh = hf K�� w  V6p
diag(w1, 1, w2), N{ wi ∈ C

∗, i = 1, 2.O#, f go�p (∗) '3�p�
W = diag(1, w1, w

−1
1 , 1, 1, w1w

−1
2 , w−1

2 , w2w
−1
1 , w2).

x92 Vx� c1, c2 l2/3�pC�z� Xc1 , Xc2 . I' ?Y7 Xc1 , Xc2 9T3B*|�Tgm=T''�T. �y� 2 WXc1W
−1 Y6p






















0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 0 w1w
−1
2 c−1

1

0 0 0 0 0 0 w2w
−1
1 c1 0 0

0 0 0 1 0 0 0 0 0

1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 w2
1w

−2
2 c−2

1 0

0 0 w1w
−1
2 c−1

1 0 0 0 0 0 0

0 0 0 0 0 −w2
2w

−2
1 c21 0 0 0

0 w2w
−1
1 c1 0 0 0 0 0 0 0






















.

O#, 9^K c1, c2 ∈ C∗, yD w2

w1

= c2
c1
, wY WXc1W

−1 = Xc2 . E�t�, X��3 c 9



2 M LE& Cs7 3 	X�q+}4 H8-C+}�U 225T3B*|�T�7t�T3. �3?O�,  ? V c = 1, w
X =






















0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 1 0 0

0 0 0 1 0 0 0 0 0

1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 1 0

0 0 1 0 0 0 0 0 0

0 0 0 0 0 −1 0 0 0

0 1 0 0 0 0 0 0 0






















.

0= 6 (g, h) 9T3��TX λ6 �7.X\ gh 3ÆVt9�3, _T6 5 3tA^�*�,  2 x gpf3�p�
X =






















0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 1 0 0

0 0 0 1 0 0 0 0 0

1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 −1 0

0 0 1 0 0 0 0 0 0

0 0 0 0 0 1 0 0 0

0 1 0 0 0 0 0 07 0






















.
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Abstract Let H8 be the unique non-commutative and non-cocommutative 8-dimensional

semi-simple Hopf algebra, C[K4] be the group algebra of Klein-4 group. By the definitions

of weak similarity and square root of the matrix, the authors describe and classify all C[K4]-

module algebra structures on M3(C). Then combining the relation between H8 and C[K4],

the authors give all H8-module algebra structures on M3(C) up to isomorphism.
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