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1 C?TRbo (Q,⊗) vdG��rY5 a, b ∈ Q, F a⊗ x = b j y ⊗ a = b w Q {i%T��x� (Q,⊗) �TRUo��m Q 5}� |Q| �&Uo (Q,⊗) 5���Uo (Q,⊗)+`dkJ=JD5~��gUo~�J=JD1!#iW2E� [1,2]:
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attack) 5�JM�� Marnas[6] 66dUo~�< All-Or-Nothing M�5J=JD�
Gligoroski[7] �mUoj ElGamal YqJD�E~�<iY'Jq5J=JD1!��w[ÆJ=JD�t9yCK�5pK�E –Edon80 ��}k 4 �Uo�EjUo�L#�v5J=JD�E [8,9].�kTRUo (Q,⊗), -I<[ Q {5 6 RDov� ⊗(1,2,3), ⊗(1,3,2), ⊗(2,1,3),

⊗(2,3,1), ⊗(3,1,2), ⊗(3,2,1) v2� a⊗ b = c /d�/
a⊗(1,2,3) b = c, a⊗(1,3,2) c = b, b⊗(2,1,3) a = c,

b ⊗(2,3,1) c = a, c⊗(3,1,2) a = b, c⊗(3,2,1) b = a.3q�m Q ak| 6 RDov�^� 6 RUo (Q,⊗(i,j,k)), {i, j, k} = {1, 2, 3}, �&Uo (Q,⊗) 5 LW.TR n �Uo (Q,⊗) 5 6 R\��T<s�8 �	 C(Q,⊗) & (Q,⊗) 5�i\�5�m�~ | C(Q,⊗) |= t, x t 5i��R� 1, 2, 3 y 6[10]. t 5i�&<�g (Q,⊗)215 3��J - �J�E�J� �	 q(n, t)& | C(Q,⊗) |= t5�i n�Uo (Q,⊗)5R��� q(n, t) �A��y_���B21 | C(Q,⊗) |= t 5 n �Uow�i n �Uo��z5�7��Uo`dk>0�Ji�}�5
QE�	 q(n) &k� n �Uo5�O��� q(n) �TR��/P5,��Ob��i/
n ��e 11 �� q(n), q(n, 1), q(n, 3) i�l5�� [2,11], v� 1.1 ���! 1.1

n q(n) q(n, 1) q(n, 3)

1 1 1 0

2 2 2 0

3 12 3 9

4 576 16 240

5 161280 30 2070

6 812851200 480 1087200

7 61479419904000 1290 94344930

8 108776032459082956800 163200 1288586390400

9 497227634654120355827810304000 471240 1334200952647080

10 9982437658213039871725064756920320000 386400000 1430106249252230726400

11 776966836171770144107444346734230682311065600000 2269270080 37740738736231166779133760�*�� n ≤ 11, U" q(n, 2) 5����g$#" q(n, 6), W$� 11 �W2�i� \�E�5Uo��,��
2 IA&2

Lindner j Steedley w [10] �U"<Uo5\�� t nUo5v�E��
5a1�D3 2.1 (� [10, Corollary 5]) ~ (Q,⊗) &rTUo��; x, y, x ∈ Q, 	 5 Ro6�^�5�m I = {x(xy) = y, xy = yx, x(yx) = y, (xy)x = y, (yx)x = y}, x
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(1) |C(Q,⊗)| = 1 /d�/ (Q,⊗) G� I �5�io6�	
(2) |C(Q,⊗)| = 2 /d�/ (Q,⊗) afG�o6� x(yx) = y j (xy)x = y;

(3) |C(Q,⊗)| = 3 /d�/ (Q,⊗) afG� 3 Ro6� xy = yx, x(xy) = y j
(yx)x = y �5TR	

(4) |C(Q,⊗)| = 6 /d�/ (Q,⊗) �G� I �5rkTRo6��~ (Q,⊗) �TR n �Uo�W2-I���~ Q = {1, 2, 3, · · · , n}. ~ 1 ⊗ i = xi

(1 ≤ i ≤ n), gUo5<[+��/ i 6= j �� xi 6= xj (1 ≤ i, j ≤ n), � (x1, x2, · · · , xn)� 1, 2, · · · , n 5TR\=�\$�-I+W℄�W2OY�'B 2.1 ~ (Q,⊗) �TR n �Uo�	 xi = 1 ⊗ i (1 ≤ i ≤ n), x��v
α =

(

1 2 · · · n

x1 x2 · · · xn

)& (Q,⊗) 5 ORVM.~ σ ��m Q = {1, 2, · · · , n} {5TR n ��v� 1 ≤ l ≤ n. vd
(1) σ(x1) = x2, σ(x2) = x3, · · · , σ(xl) = x1,

(2) σ(x) = x, / x 6= xi (i = 1, 2, · · · , l),x� σ �TR�>& l 5 NM, �	& σ = (x1, x2, · · · , xl). rT�v+W<��8�Cv��5�� [12,p.48−49]:

σ = (x
(1)
11 ) · · · (x

(1)
r11)(x

(2)
11 x

(2)
12 ) · · · (x

(2)
r21x

(2)
r22) · · · (x

(k)
11 x

(k)
12 · · ·x

(k)
1k ) · · · (x

(k)
rk1x

(k)
rk2 · · ·x

(k)
rkk),_� k ≤ n, ri (1 ≤ i ≤ k) -��>& i 5CvR�� k

∑

i=1

i · ri = n. -I�����5Lg 1r12r2 · · · krk �&�v σ 5 Q.	 Q(n, 2) &G� |C(Q,⊗)| = 2 5�i n �Uo (Q,⊗) ��5�m�x q(n, 2) =

|Q(n, 2)|. -I��m Q(n, 2) �5Uo

A�v�AtI�	 Q(α, 2) & Q(n, 2) ��iW α &
A�v5Uo�m�x-I+W21W2<4�D3 2.2 ~ α �TR n ��vd Q(α, 2) G,�� α <��8�Cv���xo� 1 �wCv5�>�& 1 y 2.℄ ∀ (Q,⊗) ∈ Q(α, 2), ~ 1 ⊗ 1 = x1, x x1 = 1, x3q (1) � α 5TRCv	x
x1 6= 1, xg℄4 2.1 (2) +� 1⊗ x1 = 1. �Wi α(1) = x1, α(x1) = 1. \$ (1 x1) � α5TRCv����'3 2.1 ~ α, β �:R n ��v� α, β i8 5?do� 1 �w5Cvi8 5�>�x |Q(α, 2)| = |Q(β, 2)|.℄ ��v α, β <��8�Cv5���x 1 �wCv5�>*k 2, xg℄4 2.2+� Q(α, 2) j Q(β, 2) =�,��� |Q(α, 2)| = |Q(β, 2)| = 0. W2~ 1 �wCv5�



452 ^ b � L L � 34%>�*k 2. ~ α, β 5?& 1r12r2 · · ·krk , d
α = (a

(1)
11 ) · · · (a

(1)
1r1

)(a
(2)
11 a

(2)
21 ) · · · (a

(2)
1r2
a
(2)
2r2

) · · · (a
(k)
11 a

(k)
21 · · · a

(k)
k1 ) · · · (a

(k)
1rk
a
(k)
2rk

· · ·a
(k)
krk

),

(1)

β = (b
(1)
11 ) · · · (b

(1)
1r1

)(b
(2)
11 b

(2)
21 ) · · · (b

(2)
1r2
b
(2)
2r2

) · · · (b
(k)
11 b

(k)
21 · · · b

(k)
k1 ) · · · (b

(k)
1rk
b
(k)
2rk

· · · a
(k)
krk

), (2)_�
{

a
(i)
1j = min{a

(i)
1j , a

(i)
2j , · · · , a

(i)
ij } d a

(i)
11 < a

(i)
12 < · · · < a

(i)
1ri
, 1 ≤ i ≤ k;

b
(i)
1j = min{b

(i)
1j , b

(i)
2j , · · · , b

(i)
ij } d b

(i)
11 < b

(i)
12 < · · · < b

(i)
1ri
, 1 ≤ i ≤ k,��HRCv59TRo��Cv�So���;5	 T�>5Cv
9TRo�5*;\=���v

σ =

(

a
(1)
11 ··· a

(1)
1r1

a
(2)
11 a

(2)
12 ··· a

(2)

λ21
a
(2)

λ22
··· a

(k)
11 a

(k)
12 ··· a

(k)

1k
··· a

(k)

λk1
a
(k)

λk2
··· a

(k)

λkk

b
(1)
11 ··· b

(1)
1r1

b
(2)
11 b

(2)
12 ··· b

(2)

λ21
b
(2)

λ22
··· b

(k)
11 b

(k)
12 ··· b

(k)

1k
··· b

(k)

λk1
b
(k)

λk2
··· b

(k)

λkk

)

, (3)xg α, β �o� 1 �w5Cvi8 5�>+� σ(1) = 1.

∀ (Q,⊗) ∈ Q(α, 2), <[ Q {TR=5Dov� ⊙ v2�
a⊙ b = σ

(

σ−1(a) ⊗ σ−1(b)
)

, ∀ a, b ∈ Q.�PO��m Q akv� ⊙ ^�Uod�v σ � (Q,⊗) 1 (Q,⊙) 5 ^a}�2K�L (Q,⊙) ∈ Q(β, 2).g℄4 2.1 +� (Q,⊗) G�d�G�o6��m
I = {x(xy) = y, xy = yx, x(yx) = y, (xy)x = y, (yx)x = y}�5 x(yx) = y j (xy)x = y |:Ro6��g ^a1+�Uo (Q,⊙) RG�|:Ro6���W |C(Q,⊙)| = 2.~ α 5�(� (1) �iCv (x1x2 · · ·xl), x

{

1 ⊗ xi = xi+1, 1 ≤ i ≤ l − 1,

1 ⊗ xl = x1.~ σ(xi) = yi (1 ≤ i ≤ l), ��v β 5�(��iCv (y1y2 · · · yl), x
{

1 ⊙ yi = σ
(

σ−1(1) ⊗ σ−1yi

)

= σ
(

1 ⊗ xi

)

= σ
(

xi+1

)

= yi+1, 1 ≤ i ≤ l − 1,

1 ⊙ yl = σ
(

σ−1(1) ⊗ σ−1yl

)

= σ
(

1 ⊗ xl

)

= σ
(

x1

)

= y1.�W β �Uo (Q,⊙) 5
A�v��{��� (Q,⊙) ∈ Q(β, 2).gW{I�+� ∀ (Q,⊗) ∈ Q(α, 2), &w%T5 (Q,⊙) ∈ Q(β, 2) n��`�_� αn β, (Q,⊙)n (Q,⊗) 5a1vb���\$�-I��m Q(α, 2) 1�m Q(β, 2) 5a} ϕ v2�
ϕ
(

(Q,⊗)
)

= (Q,⊙), ∀ (Q,⊗) ∈ Q(α, 2).



3℄ �B �Gtf�+Z�C	Sm3�� 453rU:R� 5Uo (Q,⊗1), (Q,⊗2) ∈ Q(α, 2), <[
x⊙1 y = σ

(

σ−1(x) ⊗1 σ
−1(y)

)

, ∀x, y ∈ Q,

x⊙2 y = σ
(

σ−1(x) ⊗2 σ
−1(y)

)

, ∀x, y ∈ Q,x ϕ
(

(Q,⊗i)
)

= (Q,⊙i) (i = 1, 2). \ (Q,⊗1) j (Q,⊗2) �:R� 5Uo��W&w
a, b ∈ Q, � a⊗1 b 6= a⊗2 b. %Bi

σ(a) ⊙1 σ(b) = σ(a⊗1 b) 6= σ(a⊗2 b) = σ(a) ⊙2 σ(b).�W (Q,⊙1) j (Q,⊙2) �:R� 5Uo�� ϕ �.}�
∀ (Q,⊙) ∈ Q(β, 2), <[ Q {5Dov� ⊗ v2�

a⊗ b = σ−1
(

σ(a) ⊙ σ(b)
)

, ∀ a, b ∈ Q.xuXO� Q akv� ⊗ ^�Uo�di (Q,⊗) ∈ Q(α, 2) j ϕ
(

(Q,⊗)
)

= (Q,⊙).�{��+� ϕ ��m Q(α, 2) 1�m Q(β, 2) 5�}�\$ |Q(α, 2)| = |Q(β, 2)|.���	 Q(i)(n, 2) (i = 1, 2, · · · , n)& Q(n, 2)�G� 1⊗1 = i 5Uo (Q,⊗)��5�m�x {Q(1) (n, 2), Q(2)(n, 2), · · ·, Q(n)(n, 2)} &�m Q(n, 2) 5TRtI�-I+W21W2<4�'3 2.2 / i, j ∈ {2, 3, · · · , n} �� |Q(i)(n, 2)| = |Q(j)(n, 2)|.℄ ? σ = (i j), ∀ (Q,⊗) ∈ Q(i)(n, 2), <[ Q {=5Dov� ⊙ v2�
a⊙ b = σ

(

σ−1(a) ⊗ σ−1(b)
)

, ∀ a, b ∈ Q.6dn<4 2.1 �L52�FE+2�m Q akv� ⊙ ^�Uod (Q,⊙) ∈ Q(n, 2).j
1 ⊙ 1 = σ(σ−1(1) ⊗ σ−1(1)) = σ(1 ⊗ 1) = σ(i) = j,�Wi (Q,⊙) ∈ Q(j)(n, 2).��m Q(i)(n, 2) 1�m Q(j)(n, 2) 5a} ψ v2�
ψ
(

(Q,⊗)
)

= (Q,⊙), ∀ (Q,⊗) ∈ Q(i)(n, 2),_� (Q,⊙) n (Q,⊗) 5a1vb���6dn<4 2.1 �L52�FE P+�2 ψ� Q(i)(n, 2) 1 Q(j)(n, 2) 5�}�\$ |Q(i)(n, 2)| = |Q(j)(n, 2)|. ���
3 -8*7	 Ti &G� α(1) = i 5 n ��v5?5k�^�5�m�� Ti = {T (α) | α & n��v�d α(1) = i}, _� 1 ≤ i ≤ n, ∀T ∈ Ti, 	 P

(i)
n (T ) &?& T 5k� n �
A�



454 ^ b � L L � 34%v��5�m�xV!<4 2.1 +�
q(n, 2) =

n
∑

i=1

∑

T∈Ti

|P (i)
n (T )| · |Q(α, 2)|,_� T (α) ∈ P

(i)
n (T ).~ i, j ∈ {2, 3, · · · , n}, ∀T ∈ Ti, T ′ ∈ Tj , x T n T ′ i8 5?�x3qi

|P
(i)
n (T )| = |P

(j)
n (T ′)|. �Wg<4 2.2+��/ j ∈ {3, · · · , n}��∑

T∈T2

|P
(2)
n (T )|·|Q(α, 2)| =

∑

T∈Tj

|P
(j)
n (T )| · |Q(α, 2)|. \$-IiW2<4�'3 3.1 ~ α ∈ P

(1)
n (T ), β ∈ P

(2)
n (T ), x

q(n, 2) =
∑

T∈T1

|P (1)
n (T )| · |Q(α, 2)| + (n− 1)

∑

T∈T2

|P (2)
n (T )| · |Q(β, 2)|.D3 3.1 (� [13, Example 13.3]) ~ b1 + 2b2 + · · · + kbk = n. ?& 1b12b2 · · ·kbk 5 n��v5R�&

n!

b1!b2! · · · bk!1b12b2 · · · kbk
.g$-I�+W212K5<4�'3 3.2 ~ T = 1r12r2 · · · krk & n ��v5?�

(1) x T ∈ T1, x |P
(1)
n (T )| = r1·(n−1)!

k
∏

i=1

(iri ·ri!)

;

(2) x T ∈ T2, x |P
(2)
n (T )| = 2r2·(n−2)!

k
∏

i=1

(iri ·ri!)

.℄ x T ∈ T1 xg℄4 2.2 +�W T &?5�v�iCv (1), �W r1 ≥ 1, d�m
P

(1)
n (T ) �5o�R�6k?& 1r1−12r2 · · · krk 5 n− 1 ��v5R���Wg℄4 3.1+��

|P (1)
n (T )| =

(n− 1)!

(r1 − 1)!r2! · · · rk!1r1−12r2 · · ·krk
=
r1 · (n− 1)!
k
∏

i=1

(iri · ri!)

.x T ∈ T2 xg℄4 2.2 +�W T &?5�v�iCv (1 2), �W r2 ≥ 1, d�m
P

(2)
n (T ) �5o�R��6k?& 1r12r2−1 · · · krk 5 n − 2 ��v5R���Wg℄4

3.1 +�
|P (2)

n (T )| =
(n− 2)!

(r1)!(r2 − 1)! · · · rk!1r12r2−1 · · · krk
=

2r2 · (n− 2)!
k
∏

i=1

(iri · ri!)

.����krTR? T , 6d<4 3.2 +W�� |P
(1)
n (T )| j |P

(2)
n (T )|. / n ≤ 11 ���kTR?& T 5
A�v α j β, 6d��~��+�� |Q(α,∈)| j |Q(β,∈)|. _�dvM��� (|5-IBj< n ≤ 3 5e.). g$-I21/ n ≤ 11� q(n, 2)5����



3℄ �B �Gtf�+Z�C	Sm3�� 455V!� 1.1 jY� q(n) = q(n, 1) + q(n, 2) + q(n, 3) + q(n, 6) �2 q(n, 6). q(n, 2) j q(n, 6)5��v� 3-1 ��� ! 3.1

n q(n, 2) q(n, 6)

1 0 0

2 0 0

3 0 0

4 2 318

5 90 159090

6 2400 811761120

7 138966 61479325557760

8 20618880 108776031170475784320

9 9569061432 497227634654119021617288124248

10 13300960425216 9982437658213038441618802203342768384

11 74559785905598400 776966836171770144107406605995419891356111597760

4 )4 ! 4.1 |P
(1)
4 (T )| l |Q(α,∈)| 7`Æ 

T |P4(T )(1)| |Q(α, 2)| T |P
(1)
4 (T )| |Q(α, 2)| T |P

(1)
4 (T )| |Q(α, 2)|

14 1 0 1221 3 0 1131 2 1! 4.2 |P
(2)
4 (T )| l |Q(β, 2)| 7`Æ 

T |P
(2)
4 (T )| |Q(β, 2)| T |P

(2)
4 (T )| |Q(β, 2)|

1221 1 0 22 1 0! 4.3 |P
(1)
5 (T )| l |Q(α, 2)| 7`Æ 

T |P
(1)
5 (T )| |Q(α, 2)| T |P

(1)
5 (T )| |Q(α, 2)| T |P

(1)
5 (T )| |Q(α, 2)|

15 1 2 1321 6 0 1122 3 0

1231 8 2 1141 6 4! 4.4 |P
(2)
5 (T )| l |Q(β, 2)| 7`Æ 

T |P
(2)
5 (T )| |Q(β, 2)| T |P

(2)
5 (T )| |Q(β, 2)| T |P

(2)
5 (T )| |Q(β, 2)|

1321 1 2 1122 3 0 2131 2 5



456 ^ b � L L � 34%! 4.5 |P
(1)
6 (T )| l |Q(α, 2)| 7`Æ 

T |P
(1)
6 (T )| |Q(α, 2)| T |P

(1)
6 (T )| |Q(α, 2)| T |P

(1)
6 (T )| |Q(α, 2)|

16 1 0 1421 10 2 1222 15 0

1331 20 6 1241 30 10 1151 24 20

112131 20 8! 4.6 |P
(2)
6 (T )| l |Q(β, 2)| 7`Æ 

T |P
(2)
6 (T )| |Q(β, 2)| T |P

(2)
6 (T )| |Q(β, 2)| T |P

(2)
6 (T )| |Q(β, 2)|

1421 1 8 1222 6 2 23 3 0

112131 8 11 2141 6 26! 4.7 |P
(1)
7 (T )| l |Q(α, 2)| 7`Æ 

T |P
(1)
7 (T )| |Q(α, 2)| T |P

(1)
7 (T )| |Q(α, 2)| T |P

(1)
7 (T )| |Q(α, 2)|

17 1 0 1521 15 24 1322 45 32

1123 15 2 1431 40 12 1132 40 96

1341 90 40 1251 144 72 1161 120 106

112131 120 60 112141 90 98! 4.8 |P
(2)
7 (T )| l |Q(β, 2)| 7`Æ 

T |P
(2)
7 (T )| |Q(β, 2)| T |P

(2)
7 (T )| |Q(β, 2)| T |P

(2)
7 (T )| |Q(β, 2)|

1521 1 0 1322 10 72 1123 15 74

122131 20 72 2231 20 156 112141 30 126

2151 24 202! 4.9 |P
(1)
8 (T )| l |Q(α, 2)| 7`Æ 

T |P
(1)
8 (T )| |Q(α, 2)| T |P

(1)
8 (T )| |Q(α, 2)| T |P

(1)
8 (T )| |Q(α, 2)|

18 1 450 1621 21 450 1422 105 438

1223 105 758 1531 70 384 1232 280 1233

1441 210 480 1351 504 840 1261 840 1513

1171 720 2226 132131 420 672 112231 210 1296

122141 630 1356 112151 504 1760 113141 420 2208! 4.10 |P
(2)
8 (T )| l |Q(β, 2)| 7`Æ 

T |P
(2)
8 (T )| |Q(β, 2)| T |P

(2)
8 (T )| |Q(β, 2)| T |P

(2)
8 (T )| |Q(β, 2)|

1621 1 450 1422 15 1014 1223 45 1502

24 15 1850 132131 40 1176 2132 40 3303

122141 90 1696 112151 144 2620 2161 120 4279

2231 120 2112 2241 90 3780



3℄ �B �Gtf�+Z�C	Sm3�� 457! 4.11 |P
(1)
9 (T )| l |Q(α, 2)| 7`Æ 

T |P
(1)
9 (T )| |Q(α, 2)| T |P

(1)
9 (T )| |Q(α, 2)| T |P

(1)
9 (T )| |Q(α, 2)|

19 1 0 1721 28 3840 1522 210 18432

1323 420 45504 1124 105 85144 1631 112 11520

1332 1120 44136 1541 420 23040 1142 1260 127064

1451 1344 36576 1361 3360 57192 1271 5760 85148

1181 5040 124736 142131 1120 30144 122231 1680 59424

112132 1120 84996 132141 2520 52064 112241 1260 95264

122151 4032 74816 112161 3360 109288 123141 3360 75456

113151 2688 108966! 4.12 |P
(2)
9 (T )| l |Q(β, 2)| 7`Æ 

T |P
(2)
9 (T )| |Q(β, 2)| T |P

(2)
9 (T )| |Q(β, 2)| T |P

(2)
9 (T )| |Q(β, 2)|

1721 1 26880 1522 21 26880 1323 105 51456

1124 105 118840 142131 70 34176 112132 280 121536

132141 210 60672 122151 504 98496 112161 840 159424

2171 720 243404 122231 420 78720 2331 210 166176

112241 630 142592 2251 504 213418 213141 420 216096! 4.13 |P
(1)
10 (T )| l |Q(α, 2)| 7`Æ 

T |P
(1)
10 (T )| |Q(α, 2)| T |P

(1)
10 (T )| |Q(α, 2)| T |P

(1)
10 (T )| |Q(α, 2)|

110 1 2273208 1821 36 1531320 1622 378 2042088

1423 1260 4415496 1224 945 9668472 1731 168 1513728

1432 3360 4431096 1133 2240 13637592 1641 756 2317056

1242 11340 13090368 1551 3024 3577728 1461 10080 5595768

1371 25920 8630104 1281 45360 13076928 1191 40320 19477944

142131 2520 2935296 132231 7560 6501696 112331 2520 13607424

122132 10080 9457272 142141 7560 5146272 122241 11340 11131712

132151 18144 7917280 112251 9072 16421888 122161 30240 11982744

112171 25920 17863976 133141 15120 7682496 123151 24192 11619708

113161 20160 17248992 114151 18144 19494096 11213141 15120 15865632! 4.14 |P
(2)
10 (T )| l |Q(β, 2)| 7`Æ 

T |P
(2)
10 (T )| |Q(β, 2)| T |P

(2)
10 (T )| |Q(β, 2)| T |P

(2)
10 (T )| |Q(β, 2)|

1821 1 2273208 1622 28 4623048 1423 210 7627656

1224 420 14231832 25 105 28288952 152131 112 5656320

122132 1120 13877064 122141 420 8353536 2142 1260 39484864

132151 1344 11828448 122231 420 78720 112171 5760 26243340

2181 5040 39418432 2232 1120 28344888 112331 1680 19828896

132231 1120 9959616 122241 2520 16240480 2341 1260 33257792

112251 4032 0 2261 3360 35965464 11213141 3360 23359584

213151 2688 34969500



458 ^ b � L L � 34%! 4.15 |P
(1)
11 (T )| l |Q(α, 2)| 7`Æ 

T |P
(1)
11 (T )| |Q(α, 2)| T |P

(1)
11 (T )| |Q(α, 2)| T |P

(1)
11 (T )| |Q(α, 2)|

111 1 757555200 1921 45 596275200 1722 630 784281600

1523 3150 1607208960 1324 4725 3431000064 1125 945 7136000832

1831 240 567244800 1532 8400 1607448960 1233 22400 4856404032

1741 1260 857733120 1342 56700 4494239744 1651 6048 1297267200

1152 72576 9803204160 1561 25200 1986046848 1471 86400 3006434208

1381 226800 4492632576 1291 403200 6654950592 11101 362880 9794434240

162131 5040 1089607680 142231 25200 2343879936 122331 25200 4900575744

112232 50400 3389181120 132132 25200 6934385664 152141 18900 1844060160

132241 56700 3905079808 112341 18900 8025383424 112151 60480 2794053120

112251 90720 5801834240 132161 151200 4178635968 112261 75600 8543095296

122171 259200 6202218688 112181 226800 9136122112 143141 50400 2705718528

113241 50400 7943718528 133151 120960 4045569600 123161 201600 5989337088

113171 172800 8822460480 124151 181440 6658560640 114161 151200 9786456192

12213141 151200 5585455872 11213151 120960 8231326080! 4.16 |P
(2)
11 (T )| l |Q(β, 2)| 7`Æ 

T |P
(2)
11 (T )| |Q(β, 2)| T |P

(2)
11 (T )| |Q(β, 2)| T |P

(2)
11 (T )| |Q(β, 2)|

111 1 757555200 1921 36 1833984000 1722 378 2967874560

1523 1260 5359941120 1324 945 10674662208 1831 168 2238151680

1532 3360 5190628032 1233 2240 14970100320 1741 756 3232135680

1342 11340 13891439104 1651 3024 4450122240 1561 10080 6384500928

1471 25920 9376302720 1381 45360 13886907904 1291 40320 20583466368

162131 2520 3815663616 142231 7560 7396546560 122331 2520 15071708160

132132 10080 10469014848 152141 7560 6002928384 132241 11340 12091194368

142151 18144 8756686080 122251 9072 17881434880 132161 30240 12922056768

122171 25920 19150512608 143141 15120 8444665344 133151 24192 12496615680

123161 20160 18502060128 124151 18144 20591254400 12213141 15120 17228484480" 0 < =
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Counting of Quasigroups with Conjugate Properties

SHEN Xingwei XU Yunqing

(Faculty of Science, Ningbo University, Ningbo 315211)

(E-mail: xuyunqing@nbu.edu.cn)

Abstract With a quasigroup, we can define six conjugate quasigroups which are not nec-

essarily distinct. The number of distinct conjugates of a quasigroup is always 1, 2, 3 or 6.

Denote the set of the conjugates of a quasigroup (Q,⊗) by C(Q,⊗), and the number of all

quasigroups of order n satify |C(Q,⊗)| = t by q(n, t). In this paper, we get the calculators

to count the q(n, 2) and q(n, 6).
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