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EGF6HJIGK�IGL�M!NPO7K�QRK�IGSUT�H2L�EWVXEGK�YZL�IGSXE
T\[XEGL�EGK�YZH2L�EGK�N

(6138, 1197, 156, 252)

]^A_]^A,`badc'edadfdg

h_i�jlknm
3 o (V,K,Λ)

jqp�rlsut
E = (X,B) v�wnx/v rlk�j vby t�jlz,{ y r}|�{/rls�j}{/s3s3rlk y {�~�|/���^� o jqp�rls	�,���'���q��t x {/�n� E

v�wnx/v rlk�j v t���t�sut y � w ��� 3 o (4Λ+4, 2Λ+2,Λ)
jqp�rls3����� x {/�n� V = (Λ+1)(Λ2 +5Λ+5)

{
K = (Λ+1)(Λ+2)

�
x {/�n� V = 496

�
K = 40

{
Λ = 3

�7�����/� x |�{/k�r x mn|��B��� y tn����� x ��~�|/�ns	i�� y tn��i 3 o (496, 40, 3) jqp�rls	�j}{ x mn|/� y r}�li x/v�y r}|�ju��t y t�s3rlk y t�s	{ (6138, 1197, 156, 252). � t��l� w rlsP�lk��nk������/� x |�{/k�r x mn|��B�Z� y tn�^s3��|/jlk y �ns�Zt�s3r y ��|�t��/� y t��n�nk�r_|�t�����r}|���t w k��ns3� y ��{/�ls	��s3��|/jlk y t��Zt�s3r y ��|�t��

�J�	���'���/�6�b ��	¡/�/¢#£'j}{ x mn|/� y r}�li x/v�y |��B�G� y tn��� w r y z,{�|�|/��j}{/s3s3rlk y {�~�|��B�X� y tn����� y i�����t6t w k��ns3� y ��{/� os3� w � y tn�_t��

?uA,]b¤u¥/¦Z¥#fdad¥

K¨§ª©u«/¬�¬�Z«�®�©	¯	°#«/±�³²3±�´/©	¯3±�²	®�¯	©3´/°#«�²	²	§�±¶µ�©u«/·X§W¸�±�¹»º3±�®�±n¼3½�¯¿¾	©u«�®�²	§6À¿©3±�¸�±�©�Á�YZ¬n¼3¯
a Â

b Ã °�±�©	Ä!¯	²	§Åµ�©u«/·U«
Γ Â ®�´¿Æ3±�©3±�¹ d(a, b) ´�¸�´/¹�²u«�Æu«/±�®�¬�ÇÈ©u«/¬�¬�®�´�Ç'²	¯3±¨,±�ÉbÊ3Ë a ¯ b, «¨Æ3±�©3±�¹

Γi(a) Ã º3´�Ê3µ�©u«/·ªµ�©u«/·U« Γ Â ¯	²'Ê3Ë�Ì	¯	©3´/°#«�²	²	§2Í¨_²3´�É!±�¬�®�°�´�Î°�±�©	Ä!¯	² Â ¾�´/®�´/©	§�±Ï²u«�À#´�Ê3Ç'®�¬�Ç�° Γ²u«¶©u«/¬�¬�®�´�Ç'²	¯	¯
i
´/®�°�±�©	Ä!¯	²	§

a
Á7[X´�Ê3µ�©u«/·

Γ1(a)
²u«�¹�§2°#«/±�®�¬�ÇÑÐ�Ò�Ó7Ô�Õ�Öb×3Ð�Õ�ÖbØ�ÙWÚ/ÔÛÓ�ÜbÝ3×3Þ

a
¯

´�¸�´/¹�²u«�Æu«/±�®�¬�Ç¨Æ3±�©3±�¹
[a]
Á3ßX±�©3±�¹

a⊥
´�¸�´/¹�²u«�Æu«/±�®�¬�Ç�º3´�Ê3µ�©u«/· {a} ∪ [a]

Á
à ©u«/·

Γ
²u«�¹�§2°#«/±�®�¬�ÇáÕ�Ý�â3Ø�×3ÐXÓ7Ô�ã�ä�â�å/Ó�×3Þ�æçãèÓ�é�ê,Ðnæë¬Pºu«�©u«/,±�®�©u«/_¯

(v, k, λ, µ) Â ±�¬n¼3¯ Γ
¬�´�ì

Êu±�©#É»¯	®
v
°�±�©	Ä!¯	² Â Ç'°/¼3Ç	±�®�¬�ÇÑ©3±�µ�Ë�¼3Ç'©	²	§�>¬�®�±�º3±�²	¯ k Â ¾'«�ÉbÊu´�±¨©3±�¸/©3´ Γ

¼u±�É»¯	®í®�´/Æ	²3´�°
λ®�©3±�Ë�µ�´�¼3½�²	¯	¾'«�ÀÈ¯ÑÊ	¼3ÇÎ¼3îÏ¸/§6ÀïÊ3°�Ë#ÀÎ²3±�¬�,±�É»²	§6ÀÈ°�±�©	Ä!¯	²

a Â b º3´�Ê3µ�©u«/· [a] ∩ [b]
¬�´�Êu±�©#É»¯	®

®�´/Æ	²3´
µ
°�±�©	Ä!¯	²�Á

T�¯3¬�®�±�Z«X¯	²	Ì	¯'Êu±�²	®�²3´�¬�®�¯
(X,B)

¬2_²3´�É!±�¬�®�°�´�í®�´/Æ3±�¾
X
¯¶_²3´�É!±�¬�®�°�´�á¸�¼u´/¾�´/°

B
²u«�¹�§6ì

°#«/±�®�¬�Ç
t−(V,K,Λ)

Õnð3ÔlæXÐ�ñ Â ±�¬n¼3¯ |X| = V Â ¾'«�ÉbÊ3§2Í^¸�¼u´/¾<¬�´�Êu±�©#É»¯	®U©3´/°�²3´ K ®�´/Æ3±�¾<¯b¼3îÏ¸/§�±
t
®�´/Æ	¾	¯¶¼u±�Éb«�®b©3´/°�²3´!°

Λ
¸�¼u´/¾'«�ÀBÁ�òXîÏ¸�«�Ç^ó�ìÛ¬�À#±�Z«UÇ'°/¼3Ç	±�®�¬�Ç

(V,B,R,K,Λ)
¬�À#±�,´/Í Â µ�Êu± B ÃÆ	¯3¬n¼u´b¸�¼u´/¾�´/° Â ¾'«�ÉbÊ�«�Ç�®�´/Æ	¾'«U¯	²	Ì	¯'Êu±�²	®�²u« R ¸�¼u´/¾'«/ Â ¯^¯3,±�îG®b,±�¬�®�´!©u«�°�±�²3¬�®�°#« V R = BK Â

(V − 1)Λ = R(K − 1)
Á�TZÀ#±�Z«b²u«�¹�§2°#«/±�®�¬�ÇôÕ�Ý�æJæPÔ�ÖJÓ�Ý3õ�×3Ð�ñ Â ±�¬n¼3¯ B = V

ÁuTZÀ#±�Z«b²u«�¹�§2°#«/±�®�¬�Ç
Ò#Ú�é�ö�Ý3Õ�Ý�æJæPÔ�ÖJÓ�Ý3õ�×3Ð�ñ Â ±�¬n¼3¯UÊ	¼3ÇP¼3îÏ¸/§6ÀXÊ3°�Ë#ÀU¸�¼u´/¾�´/° B,B′ ∈ B

¯3,±�±� |B∩B′| ∈ {x, y} Á�ßÏ¯3¬nì¼�«
x, y

²u«�¹�§2°#«�îG®�¬�Çôõ�Ý3Õ�â3é�æXÝ�÷uÔÛÓ7Ô�Õ�Ô�õ'Ô�×3Ý3ñ¨Ò#Ú�é�ö�Ý3Õ�Ý�æJæPÔ�ÖJÓ�Ý3õ�×3Ð�ñ¨Õnð3ÔlæXÞ Â ¯�º	©3±nÊ3º3´�¼�«�µ�«/±�®�¬�Ç ÂÆ	®�´
x < y

Á
ø ¼u´/Æ	²	§2Íëµ�©u«/·ù¾	°#«�¹�¯3¬�¯3,,±�®�©	¯	Æ	²3´/Íú¬�À#±�_§

(X,B)
°û¾'«�Æ3±�¬�®�°�±ü°�±�©	Ä!¯	²ç¯3,±�±�®ý¸�¼u´�ì

¾	¯>¬�À#±�_§þ¯WÊ3°#«³¸�¼u´/¾'«
B,C ∈ B

¬�,±�É»²	§ Â ±�¬n¼3¯ |B ∩ C| = y
Á ø ¼u´/Æ	²	§2Í>µ�©u«/·ÿ¾	°#«�ì

¹�¯3¬�¯3,,±�®�©	¯	Æ	²3´/Í
(V,B,R,K,Λ)

¬�À#±�_§R¬�¯'¼3½�²3´³©3±�µ�Ë�¼3Ç'©3±�²ç¬Ñ¬�´�¸�¬�®�°�±�²	²	§�_¯ç¹�²u«�Æ3±�²	¯	Ç	_¯
k = (R− 1)(K − xB + x)/(y− x)

¾	©u«�®�²3´�¬�®�¯
1 Â (R−K −Λ+ x)/(y− x)

¾	©u«�®�²3´�¬�®�¯
V − 1

¯
−(K − x)/(y − x)

¾	©u«�®�²3´�¬�®�¯
B − V

Á
�©
���������u{/k���{�|�t����/���

1 	 t��n�nknt w �B�/� x |/r}|�t,� y {J�/�l����r y�
 ��r�� y t�|/knt 	 �njlj}{��/jl��������|�tli�~�|/�������d��|���t���� y �nrl��k����� o ��� o ����������� k�rl� o
y rlsut��Û��t_knt�� 
 rBjl��� x t�zZr}|�{ v s3r 
 �/i��J{�|�{/jlk�r y jlk w �nsP�n� y t��l� w t�|�{ v {6|�tli���{ 	 �njlj}{��/jl��������rÛ��r y t���{�{�{�� y t x m ojl��{/s¶�drÛ��r y t x mn|���s¶i�|�{ w r y j}{/k�rlk��ns»�nk������ ����� ����������������� ������� � �n� ������!"� j x rÛ��jlk w {/r��Û�



� ó � �7���	�	$��b� 5 � 5
[Ï©3´/¯	¹�°�´�Ê3²3´/Íü¬�À#±�,´/ÍÑÊ	¼3Ç

t
ì
(V,K,Λ)

¬�À#±�_§
D = (X,B)

°�®�´/Æ	¾�±
x ∈ X

²u«�¹�§2°#«/±�®�¬�Ç
¬�À#±�Z«

Dx
¬P_²3´�É!±�¬�®�°�´�È®�´/Æ3±�¾

Xx = X − {x} ¯�_²3´�É!±�¬�®�°�´� ¸�¼u´/¾�´/° Bx = {B − {x} : x ∈
B ∈ B} Á3TZÀ#±�Z« E

²u«�¹�§2°#«/±�®�¬�Ç^Ó�é/Õ�ÜbÝ/Ó7Ô�×3ÝuÔlæWÕnð3ÔlæXÞ
D Â ±�¬n¼3¯�º	©3´/¯	¹�°�´�Ê3²u«�Ç¨¬�À#±�_§ E

°b²3±�¾�´�ì
®�´/©3´/Íá®�´/Æ	¾�±¶¯	¹�´�,´/©3·X²u«

D
Á��Ï´/©3´/Äb´�¯	¹�°�±�¬�®�²3´ Â Æ	®�´¨º	©3´�±�¾	®�¯	°�²u«�Çáº'¼u´�¬�¾�´�¬�®�½¿©u«/¬�Ä!¯	©#Ç	±�Z« Â®�´�¼3½�¾�´�±�¬n¼3¯�±�±Pº3´/©#Ç�Êu´/¾�©u«�°�±�²�ó»¯'¼3¯��3Áu[»ÁuVP«/,±�©3´/²�� � Â ®�±�´/©3±�Z« � Á �
	��_´/º	¯3¬�«�¼¿©u«/¬�Ä!¯	©3±�²	¯	Ç¬�¯3,,±�®�©	¯	Æ	²	§6À�ó�ìÛ¬�À#±�2Á

��d¥/¦������ô¥#fdad¥ ?uA��J 3�����
3 � (V,K,Λ) ���	����� E = (X,B) � 
�� � ����� � "������!�#"���$	�7���>���3� ������n"����/$ - �

2 � ���	���_0 5_+�-� ���b
'�}"�$ -<- ��$ - �3G 7��
'�}"	�U����$	�	�"!
(1) E � 
�� � ����� � ����������" - 
 - � 3 � (4Λ + 4, 2Λ + 2,Λ)

���	��� - �$#
(2) V = (Λ + 1)(Λ2 + 5Λ + 5)

�
K = (Λ + 1)(Λ + 2)

#
(3) V = 496

*
K = 40

�
Λ = 3

5
Fª¬n¼3Ë�Æu«/±&%'�)(J¯3,±�±�

R = V − 1 = 495 Â B = V R/K = 496 · 495/40 = 6138
¯¿Êu´/º3´�¼3²	¯'ì

®�±n¼3½�²	§2Í¿µ�©u«/·>¾�¸�¼u´/Æ	²3´�_Ë�µ�©u«/·XË�¬�À#±�_§ª¯3,±�±�®^ºu«�©u«/,±�®�©	§
(6138, 1197, 156, 252)

¯�¬�º3±�¾	®�©
11971, 95642,−105495

Á�IJ®�¬�î6Ê�«�Z«�¾�¬�¯3Z«�¼3½�²	§2Ííº3´/©#Ç�Êu´/¾ô¾�´/¾'¼3¯	¾	¯ô²3±b¸�´�¼3½�Äb±
vm/(k +m) =

6138 · 105/1302 = 495
ÁZF>Æu«/¬�®�²3´�¬�®�¯ Â µ�©u«�²	¯	Ìu«*�Ï´�·PZ«�²u«¨Ê	¼3Çá¾�´/¾'¼3¯	¾È¬�´/°�ºu«�Ê�«/±�®í¬^µ�©u«�²	¯'ìÌ3±�Í,+Ï°�±�®�¾�´/°�¯	Æu«'Á�-!´/º3´�¼3²	¯	®�±n¼3½�²	§2Íïµ�©u«/·Å¾í¸�¼u´/Æ	²3´�_Ë�µ�©u«/·XË

3
ì
(496, 40, 3)

¬�À#±�_§>²u«�¹�´/°�±�
,´/²3¬�®�©3´�áVP«/,±�©3´/²u«'Á'F.� ó��uÊu´/¾'«�¹�«�²3´ Â Æ	®�´U´/¾	©3±�¬�®�²3´�¬�®�½U¼3îÏ¸�´/Í¶°�±�©	Ä!¯	²	§\°U,´/²3¬�®�©3±GVP«/,±�©3´�ì²u« Ã ¬�¯'¼3½�²3´J©3±�µ�Ë�¼3Ç'©	²	§2Í!µ�©u«/·\¬Zºu«�©u«/,±�®�©u«/_¯ (1197, 156, 15, 21) Á�F/� ���'²u«�Í'Êu±�²	§á°�´/¹�,´�É»²	§�±«�°�®�´�,´/©3·X¯	¹�_§û¬�¯'¼3½�²3´»©3±�µ�Ë�¼3Ç'©	²3´/µ�´<µ�©u«/·U«b¬Ïºu«�©u«/,±�®�©u«/_¯

(1197, 156, 15, 21)
Á

��d¥/¦������ô¥#fdad¥ 07A1�J 3�����
Γ 2 ���	�3��$ - "��   �� � "�$	02�  "��)4 � 1���"��������n"����_�

(1197, 156, 15, 21)
*
G = Aut(Γ)

*
g 265 �7������$7�P1#" - ��� -� /- 1 - " � ���	� p �3 G �

Ω = Fix(g)
5�+�-� ���

|Ω| 6 171
*
π(G) ⊆ {2, 3, 5, 7, 11, 13, 19} ��
�021 - �	$ � ����� � - ��$ - �3!���7�}�3 37�8!�9�^ 7��
'�}"	�U����$	�	�"!

(1) Ω 2 1� 3��� - �  "��)4 * �	�$: - p = 3
�
α1(g) = 72l

* �	�$: -
p = 7

�
α1(g) = 168l − 21

* �	�$: -
p = 19

�
α1(g) = 456l + 171;

(2) Ω � 
�� � ����� � n � �	�	�	� - � * �	�$: -
(i) p = 13

*
n = 1

�
α1(g) = 312l + 156

* �	�$: -
(ii) p = 2

*
n = 9

�
α1(g) = 48l + 12

�	�	�
n = 11

�
α1(g) = 32l − 12,

�	�$: -
(iii) p = 5

*
n = 2

�
α1(g) = 120l + 45

�	�	�
n = 7

�
α1(g) = 120l − 30;

(3) Ω � 
�� � ����� � (3t+ 1) � � - �	�	�	� - � * p = 3
�
α1(g) = 72l + 12− 45t

#
(4) Ω

� - ���}"	�»�7�  � - ��������������	�	�
2 � 1� 7���¶� p 6 13

5
Hd«/�É!±<Êu´/¾'«�¹�«�²3´ Â Æ	®�´�¬�¯'¼3½�²3´¨©3±�µ�Ë�¼3Ç'©	²	§2Íáµ�©u«/·ú¬<ºu«�©u«/,±�®�©u«/_¯

(1197, 156, 15, 21)
²3±

Ç'°/¼3Ç	±�®�¬�Ç^©3±�¸�±�©	²3´!¬�¯3,,±�®�©	¯	Æ	²	§�2Á	FïÊ�«�²	²3´/Í�©u«/¸�´/®�±J²u«�Í'Êu±�²	§³«�°�®�´�,´/©3·X¯	¹�_§ ,´/²3¬�®�©u«!VP«�ì
,±�©3´/²u«'Á

07A_]<;)=>�@?��BA�g	c'¥
��Cuf>D»¥*�d¥)E)FG��C'c�g	c9D
H¨¥G?I?GgÎ?uA��J 3�����

Γ � 
�� � ����� � ���	�3��$ - "��   �� � "�$	0��  "��)4 - �È��1���"��������n"����_� (v, k, λ, µ)
�

$7�  ����
�$	0��_�ï� - :�����
'��$	$	0��_�ô�$�������$	� � �_� r * s * s < 0
5BJ ���	�

D 2 �	$#�3 3K	�#" - 
���$	$	02�¨"��   �� � " �$	02��1 - �  "��)4û�3
Γ
������17��$	�

d
$��

w

'�}"@�!�	$���� * � -

s 6 d− w(k − d)

v − w
6 r,

1#"�������� - ��$ - �3b"���
'��$7����
�� - �����  ������� � � -� �����È� - �3��� - � -� ��� * � -� ���¨�	���U��� � 
'�}"@�!�	$����3
Γ−D

�������»$��^� - �/$ - �
w(k − d)/(v − w)


'�}"@�!�	$����_�¨�3
D
5

C L ®�´»Ë�®�°�±�©#ÉbÊu±�²	¯3±XÀ#´/©3´/Äb´»¯	¹�°�±�¬�®�²3´*%C¬�2Á Â ²u«�º	©	¯3,±�© Â � � Â$M ó��N(nÁ BH¨¥G?I?GgO0 � 	 Â ®�±�´/©3±�Z«P�'Á ó�� AQ�J 3����� Γ � 
�� � ����� � ���	�3��$ - "��   �� � "�$	0��  "��)4 - �ü�G1���"�������� �"����_�
(v, k, λ, µ)

��� - :�����
'��$	$	0��_�¿�$�������$	� � �_� k, r,−m 5RJ ���	� g 2 ��
'� - � - ""4J�3��  "��)4X� Γ �
Ω = Fix(g)

* � - |Ω| 6 v ·max{λ, µ}/(k − r)
5



� 
'� - � - ""4J�3��_0�� - $7���n"��»;U�����}" - $��^��1���"��������n"����_�
(6138, 1197, 156, 252)

� �
NÏ¹ ¼u±�, ��� ó ¬n¼u±nÊ3Ë�±�® Â Æ	®�´ Ê	¼3Ç ¬�¯'¼3½�²3´ ©3±�µ�Ë�¼3Ç'©	²3´/µ�´ µ�©u«/·U« ¬ ºu«�©u«/,±�®�©u«/_¯

(6138, 1197, 156, 252)
Æ	¯3¬n¼u´�°�±�©	Ä!¯	²Î°ô¾�´/¾'¼3¯	¾�±,% ¾'¼3¯	¾�±�(!²3±�¸�´�¼3½�Äb± ���
	/% ²3±�¸�´�¼3½�Äb± � ó)(U¯

|Ω| 6 6138 · 252/1188 = 31 · 42 = 1302
Á

H¨¥G?I?Gg��BA��J 3�����
Γ 2 ���	�3��$ - "��   �� � "�$	02�  "��)4���1���"��������n"����_� (1197, 156, 15, 21)

*
G 2 "3 	1	1��ï��
'� - � - ""4J�3�� - 
  "��)4X�

Γ
*
g 2 5 �7������$7�ô1 - " � ���	� 11

�3
G
�

Ω = Fix(g)
5P+�-� ���


�021 - �	$ � 7U��� � ���7�}�3 37�8!�7�6 7��
'�}"	�U����$	� � !
(1) |Ω| = 11t − 2

*
t 6 15

* ������17��$3��
'�}"@�!�	$	0ý

Ω
"���
�$��

11s + 2
*
2 6 s 6 10

�
α1(g) =

33(8m + 9− 5t)
#

(2) |G| $7�6�����	�7��� � $�� 121 5
C
NX,±�±� |Ω| = 11t − 2 6 171 Â º3´���®�´�_Ë t 6 15

Á"-b«�¼u±�± Â ¬�®�±�º3±�²	½¿°�±�©	Ä!¯	²	§ç° Ω
©u«�°�²u«

11s+ 2 Â s 6 13 Â λΩ = 4, 15 Â µΩ = 10, 21
Á

-!´/º	Ë�¬�®�¯3 Â Æ	®�´ Ω
¬�´�Êu±�©#É»¯	®�°�±�©	Ä!¯	²	Ë

c
¬�®�±�º3±�²	¯ Â ²3±¶,±�²	½�Äb±�Í � ó
�'ÁdH�´/µ�Ê�«¨Æ	¯3¬n¼u´¨©3±�¸�±�©,±�ÉbÊ3Ë

Ω(c)
¯
Ω2(c)

²3±P,±�²	½�Äb±
123 · 8 Â ²3´»²3±X¸�´�¼3½�Äb± 39 · 21 Â º	©3´/®�¯	°�´/©3±�Æ	¯3±�Á-!´/º	Ë�¬�®�¯3 Â Æ	®�´ Ω

¬�´�Êu±�©#É»¯	®¿°�±�©	Ä!¯	²	Ë
c
¬�®�±�º3±�²	¯ � �'Á�H�´/µ�Ê�«�Æ	¯3¬n¼u´�©3±�¸�±�©á,±�ÉbÊ3Ë

Ω(c)
¯

Ω2(c)
©u«�°�²3´

10(11t−16) Â ²3´2²3±�¸�´�¼3½�Äb± 13·96 Â º3´���®�´�_Ë t ²3±Z¸�´�¼3½�Äb± � ó'Á�H�±�º3±�©	½ Ω(c) ¬�´�Êu±�©#É»¯	®²3±¶¸�´�¼u±�±^´�Ê3²3´/Íï°�±�©	Ä!¯	²	§ Â ¬�,±�É»²3´/Íï¬	��
�°�±�©	Ä!¯	²u«/_¯á¯	¹ Ω2(c) Â º3´���®�´�_ËôË�¾'«�¹�«�²	²3´�±¶Æ	¯3¬n¼u´©3±�¸�±�©¿²3±!¸�´�¼3½�Äb±
13 · 85 ¯ t ²3±b¸�´�¼3½�Äb± �
� Á7[X´/°�®�´/©	¯	°^Ê�«�²	²3´�±!©u«/¬�¬�Ë�ÉbÊu±�²	¯3±b²3±�¬�¾�´�¼3½�¾�´�©u«�¹ ÂË'¸�±nÊ3¯3,¬�Ç Â Æ	®�´ t 6 3
Á	H�±�º3±�©	½»Æ	¯3¬n¼u´b©3±�¸�±�©�,±�ÉbÊ3Ë

Ω(c)
¯
Ω2(c)

©u«�°�²3´
10(11t− 16) = 8 · 13 ¯

10t = 24 Â º	©3´/®�¯	°�´/©3±�Æ	¯3±�Á[X´ � ó Â ¼u±�,Z« ����¯3,±�±� χ1(g) = (55t+α1(g)/3−67)/8
¯
α1(g) = 3(8l+67−55t)

Êu±n¼3¯	®�¬�Ç
²u«

11
Áu[X´���®�´�_Ë

l = 11m+ 4
¯
α1(g) = 33(8m + 9− 5t)

Á
-!´/º	Ë�¬�®�¯3 Â Æ	®�´ h Ã «�°�®�´�,´/©3·X¯	¹�\º3´/©#Ç�Ê3¾'«

121
µ�©u«/·U«

Γ
¯
h11 = g

Á�H�´/µ�Ê�«
Ω Ã ¬�¯'¼3½�²3´

©3±�µ�Ë�¼3Ç'©	²	§2Í�µ�©u«/·ý¬Xºu«�©u«/,±�®�©u«/_¯
(11t− 2, 34, 15, 21) Â º	©3´/®�¯	°�´/©3±�Æ	¯3±�Á[ÏË�¬�®�½

U = 〈g, h〉 Ã º3´�Ê3µ�©	Ë�º	ºu«¨º3´/©#Ç�Ê3¾'« � ó � °�µ�©	Ë�º	º3±�«�°�®�´�,´/©3·X¯	¹�,´/°�µ�©u«/·U«
Γ Â Σ =

Fix(U) Â a ∈ Σ
Á6H�´/µ�Ê�«

Σ(a)
¬�´�Êu±�©#É»¯	®È²3±¿,±�²3±�±�Ê3°�Ë#À\°�±�©	Ä!¯	²�ÁQ-P¼3Ç °�±�©	Ä!¯	²	§

b ∈ Σ(a)º3´�Ê3µ�©u«/·
Σ(a)∩[b] ¬�´�Êu±�©#É»¯	® �Ï¯'¼3¯ � 	J°�±�©	Ä!¯	²�Á/YZ¬n¼3¯ Σ Ç'°/¼3Ç	±�®�¬�Ç!¾'¼3¯	¾�´/Í Â ®�´ |Σ| = 10 Â Σ(a)∩

[b]
¬�´�Êu±�©#É»¯	®�Ï°�±�©	Ä!¯	²<¯	¹

Σ(a)
¯¶±��b±��G°�±�©	Ä!¯	² Â º	©3´/®�¯	°�´/©3±�Æ	¯3±�Á�VP«�¾¶¯<°�§2Äb±6Êu´/¾'«�¹�§2°#«/±�®�¬�Ç ÂÆ	®�´<¬�®�±�º3±�²	½»¼3îÏ¸�´/Í�°�±�©	Ä!¯	²	§³°
Σ
²3±P,±�²	½�Äb±Uó � Â |Σ| = 11e− 2

Á
-!´/º	Ë�¬�®�¯3 Â Æ	®�´UÊ	¼3Ç a ∈ Σ

º3´�Ê3µ�©u«/·
[a]
²3±Ï¬�´�Êu±�©#É»¯	®

U
ìÛ´/©3¸/¯	®�Ë

∆
Ê	¼3¯	²	§ � ó � Á'H�´/µ�Ê�«!Ê	¼3Ç

°�±�©	Ä!¯	²	§
u ∈ ∆

º3´�Ê3µ�©u«/·
[u] ∩ [a]

¬�´�Êu±�©#É»¯	®^²3±P¸�´�¼u±�±U´�Ê3²3´/Í¨°�±�©	Ä!¯	²	§�¯	¹
Σ Â º	©3´/®�¯	°�´/©3±�Æ	¯3±¬^®�±� Â Æ	®�´ôó � ¯Èó��¨²3±^Êu±n¼3Ç'®�¬�Çï²u« �
� Á,O�²u«�Æ	¯	® Â ∆ ¬�´�Êu±�©#É»¯	®�¬�ÇÑ°

[a]
Ê	¼3Çí¼3îÏ¸�´/ÍÎ°�±�©	Ä!¯	²	§

a ∈ Σ
Á	[Ï©3´/®�¯	°�´/©3±�Æ	¯3±!¬Ï®�±� Â Æ	®�´»Æ	¯3¬n¼u´»°�±�©	Ä!¯	²�° Σ ²3±X,±�²	½�Äb± �'ÁNÏ®/«�¾ Â ° Γ

²3±�®
U
ìÛ´/©3¸/¯	®áÊ	¼3¯	²	§ � ó � Á6H�±�º3±�©	½

1197 6 |Σ| + 12(163 − |Σ|) ¯ |Σ| 6 69
Á

-b«�¼u±�± Â 156 6 |Σ(a)|+12(35−|Σ(a)|) ¯ |Σ(a)| 6 24
Á�Hd«�¾	¯3á´�¸/©u«�¹�´� Â Σ Ã ©3±�µ�Ë�¼3Ç'©	²	§2Í^µ�©u«/·¬�®�±�º3±�²	¯�ó �<¯�°�°�¯'Ê3Ë^¼u±�,_§ �b¯3,±�±� |Σ| > 45 · 19/7 Â º	©3´/®�¯	°�´/©3±�Æ	¯3±�Á B-!´/¾'«�¹�«�®�±n¼3½�¬�®�°�´ ®�±�´/©3±�_§ ´/º	¯	©u«/±�®�¬�Çû²u«Ñ,±�®�´�Ê �G¯	µ�,±�²u«Ñ©u«/¸�´/®�§ ¬á«�°�®�´�,´/©3·X¯	¹�Z«/_¯

¬�¯'¼3½�²3´�©3±�µ�Ë�¼3Ç'©	²3´/µ�´�µ�©u«/·U« Â º	©3±nÊu¬�®/«�°/¼u±�²	²	§2Íá°�®�©3±�®�½�±�Íôµ�¼�«�°�±¶,´/²3´/µ�©u«/·X¯	¯íVP«/,±�©3´/²u« � 
��ÛÁYZ¬n¼3¯
P
¯
Q Ã º3±�©	°#«�Ç�¯�°�®�´/©u«�Ç�Z«�®�©	¯	Ì	§û¬�´�¸�¬�®�°�±�²	²	§6À�¹�²u«�Æ3±�²	¯	Í¨µ�©u«/·U« Â ®�´

P =




1 1 1
k r s

v − k − 1 −r − 1 −s− 1


 ,

PQ = QP = vI
Á2OuÊu±�¬�½

v Ã Æ	¯3¬n¼u´á°�±�©	Ä!¯	² Â k Â r Â s Ã ¬�´�¸�¬�®�°�±�²	²	§�±�¹�²u«�Æ3±�²	¯	Ç\µ�©u«/·U«
Γ¾	©u«�®�²3´�¬�®�±�Í

1 Â f Â v−f−1
¬�´�´/®�°�±�®�¬�®�°�±�²	²3´P% Ë�¾'«�¹�«�²	²	§�±2¾	©u«�®�²3´�¬�®�¯<´�¸/©u«�¹�Ë�îG®Xº3±�©	°�§2Í<¬�®�´�¼u¸�±�Ì

Z«�®�©	¯	Ì	§
Q
(nÁ

[X´�Êu¬�®/«�²3´/°�´/Æ	²3´�±^º	©3±nÊu¬�®/«�°/¼u±�²	¯3±¶µ�©	Ë�º	º	§
G = Aut(Γ)

²u«�°�±�©	Ä!¯	²u«�À�µ�©u«/·U«
Γ
´�¸/§2Æ	²	§�

´�¸/©u«�¹�´�¨Ê�«/±�®X,´/²3´�_¯u«�¼3½�²3´�±2Z«�®�©	¯	Æ	²3´�±�º	©3±nÊu¬�®/«�°/¼u±�²	¯3±
ψ
µ�©	Ë�º	º	§

G
°
GL(v,C)

Á�[Ï©3´�¬�®�©u«�²'ì



� � � �7���	�	$��b� 5 � 5
¬�®�°�´

C
v Ç'°/¼3Ç	±�®�¬�Çô´/©	®�´/µ�´/²u«�¼3½�²3´/Íôº	©#Ç	,´/Íí¬�Ë',,´/Íô¬�´�¸�¬�®�°�±�²	²	§6À ψ(G) ìq¯	²	°#«�©	¯u«�²	®�²	§6Àíº3´�Ê	ìº	©3´�¬�®�©u«�²3¬�®�°

W0 Â W1 Â W2
Z«�®�©	¯	Ì	§>¬�,±�É»²3´�¬�®�¯ôµ�©u«/·U«

Γ
ÁB[ÏË�¬�®�½

χi Ã À�«�©u«�¾	®�±�©ôº	©3±nÊu¬�®/«�°/ì
¼u±�²	¯	Ç

ψWi

Á3H�´/µ�Ê�«bÊ	¼3Ç^¼3îÏ¸�´/µ�´
g ∈ G

º3´�¼3Ë�Æ	¯3Î©u«�°�±�²3¬�®�°�´

χi(g) = v−1
2∑

j=0

Qijαj(g),

µ�Êu±
αj(g) Ã Æ	¯3¬n¼u´»®�´/Æ3±�¾ x ¯	¹ X ®/«�¾	¯'À Â Æ	®�´ d(x, xg) = j

Á
F ¼u±�,Z«�À � � 
Ñº	©3±nÊ3º3´�¼�«�µ�«/±�®�¬�Ç Â Æ	®�´ Γ Ã ¬�¯'¼3½�²3´\©3±�µ�Ë�¼3Ç'©	²	§2Íªµ�©u«/·R¬íºu«�©u«/,±�®�©u«/_¯

(6138, 1197, 156, 252)
¯�¬�º3±�¾	®�©3´�

11971, 95642,−105495 Â G = Aut(Γ) Â g Ã ��¼u±�,±�²	®^º	©3´�¬�®�´/µ�´
º3´/©#Ç�Ê3¾'«

p
¯	¹
G
¯
χ2 Ã À�«�©u«�¾	®�±�© Â º3´�¼3Ë�Æ3±�²	²	§2Í¶º	©	¯¶º	©3´�±�¾	®�¯	©3´/°#«�²	¯	¯ ψ(G) ²u«Ïº3´�Ê3º	©3´�¬�®�©u«�²'ì¬�®�°�´»©u«�¹�,±�©	²3´�¬�®�¯
495

Á
H¨¥G?I?Gg���A��X�������

χ2(g) = (9α0(g)− α1(g))/114 + 198/19
*
αi(g) = αi(g

l)
��� � �37 : -� /- l *$7�J�#"�����$ -� /-

p
* �

495− χ2(g)
�����	�7��� � $�� p 5

C
L_«/¬�¬�,´/®�©	¯3Î¬�¯'¼3½�²3´!©3±�µ�Ë�¼3Ç'©	²	§2Í�µ�©u«/·

Γ
¬�ºu«�©u«/,±�®�©u«/_¯

(6138, 1197, 156, 252)
Á7H�´/µ�Ê�«

Q =




1 1 1
5642 806/19 −217/19
455 −825/19 198/19




¯
χ2(g) = (15α0(g) − 25α1(g)/19 + 6α2(g)/19)/186

Á,[X´�Êu¬�®/«�°/¼3Ç'Çô° ��®�Ë¿·P´/©3_Ë�¼3Ë�¹�²u«�Æ3±�²	¯3±
α2(g) = v − α0(g) − α1(g) Â º3´�¼3Ë�Æ	¯3 χ2(g) = (9α0(g) − α1(g))/114 + 198/19

Á
-U°#«bº3´�¬n¼u±nÊ3²	¯'À�Ë�®�°�±�©#ÉbÊu±�²	¯	Ç�¼u±�,_§�¬n¼u±nÊ3Ë�îG®<¯	¹Ï¼u±�,_§ � � ���ÛÁ

B

�BA��¶¤uc9�@?��B����a"EG?�D ?��uf>;�c9�dg���gR?G¥��>�ufdg
;&=dg3�dgR?G¥#c9�dgR?Ga

(6138, 1197, 156, 252)

H¨¥G?I?Ggï=7A_��021 - �	$ � 7U��� � ���7�}�3 37�8!�7�2 7��
'�}"	�U����$	� � !
(1)

�����	�
Ω 2 1� 3��� - �  "��)4 * � - �	�$: -

p = 31
�
α1(g) = 31 · 78 * �	�$: - p = 11

�
α1(g) =

11(114l − 6)
* �	�$: -

p = 3
�
α1(g) = 3(114l + 54)

* �	�$: -
p = 2

�
α1(g) = 2(114l − 33);

(2)
�����	�

Ω � 
�� � ����� � n � �	�	�	� - � * � - �	�$: -
(i) p = 19

*
n = 1

�
α1(g) = 19(6l + 3)

* �	�$: -
(i) p = 13

*
n = 2

�
α1(g) = 6 · 13(19l − 5)

* �	�$: -
(iii) p = 5

*
n = 3

�
α1(g) = 3(190l + 25)

�	�	�
n = 8

�
α1(g) = 6(95l + 20)

* �	�$: -
(iv) p = 2

*
n = 10

�
α1(g) = 6(38l + 4)

�	�	�
n = 12

�
α1(g) = 6(38l − 21);

(3)
�����	�

Ω � 
�� � ����� � m � � - �	�	�	� - � * � - p = 3
*
m = 3t

*
t 6 70

�
α1(g) = 9(38l + 10 + 3t)�	�	�

p = 7
*
m = 7t− 1

*
t 6 70

�
α1(g) = 63(38l + 8 + t);

(4)
�����	�

Ω
� - ���}"	�»�7�J"�� :n" - � � 
�� � ����� � - :	�B�}���	$7��$	�7��� m (m > 2)

�3 - �	�#" - 
���$	$	0 �¶�	�	�	� *
� -
p = 2

��1 - " � ���	�¨�3 - �	�#" - 
���$	$	0 ���	�	�	��
 Ω "���
�$	0 10
�	�	�

12
5

C
[ÏË�¬�®�½

Ω Ã º	Ë�¬�®�´/Í�µ�©u«/· Â αi(g) = pwi
Á	Hd«�¾�¾'«�¾

6138 = 9 · 22 · 31 Â ®�´ p ∈ {2, 3, 11, 31} Á[ÏË�¬�®�½
p = 31

Á�H�´/µ�Ê�«
χ2(g) = 31(−w1 + 36)/114

¯
α1(g) = 31(114l − 36)

Á�YZ¬n¼3¯
l = 2 Â®�´

α1(g) = 31 · 192 ¯È²u«�Í'Êu±�®�¬�Ç\¾'¼3¯	¾�´/°#«�Ç 〈g〉 ìÛ´/©3¸/¯	®/«íÊ	¼3¯	²	§ � � Â º	©3´/®�¯	°�´/©3±�Æ	¯3±�Á2O�²u«�Æ	¯	® Â
α1(g) = 31 · 78 Â α2(g) = 31 · 120 Á[ÏË�¬�®�½

p = 11
Á6H�´/µ�Ê�«

χ2(g) = 11(−w1 + 108)/114 Â α1(g) = 11(114l − 6)
¯
α2(g) =

11(192 − 114l)
Á

[ÏË�¬�®�½
p = 3

Á'H�´/µ�Ê�«!Æ	¯3¬n¼u´
χ2(g) = (−w1 +396)/38

Êu±n¼3¯	®�¬�Ç�²u«
3
¯
α1(g) = 3(114l+54)

Á
[ÏË�¬�®�½

p = 2
Á_H�´/µ�Ê�«¿Æ	¯3¬n¼u´

χ2(g) = (−w1 + 594)/57
²3±�Æ3±�®�²3´�¯

α1(g) = 2(114l − 33)
Á


 ®�°�±�©#ÉbÊu±�²	¯3± % � (ZÊu´/¾'«�¹�«�²3´	Á



� 
'� - � - ""4J�3��_0�� - $7���n"��»;U�����}" - $��^��1���"��������n"����_�
(6138, 1197, 156, 252)

� 	
[ÏË�¬�®�½

Ω
Ç'°/¼3Ç	±�®�¬�Ç

n
ìq¾'¼3¯	¾�´/Í�Á,YZ¬n¼3¯

n = 1 Â ®�´ p Êu±n¼3¯	® �
� � �¨¯���� ��� Â º3´���®�´�_Ë p = 19 Â
χ2(g) = (63− w1)/6

¯
α1(g) = 19(6l + 3)

Á
[ÏË�¬�®�½

n > 2
¯
a, b ∈ Ω

Á�Hd«�¾í¾'«�¾
g
Êu±�Í3¬�®�°�Ë�±�®�º3´�¼3Ë�©3±�µ�Ë�¼3Ç'©	²3´¨²u«

[a] − b⊥ Â ®�´ p Êu±n¼3¯	®� � ��� Â ��������¯ 158 − n Â º3´���®�´�_Ëí¯ p = 2, 5, 13
ÁZFý¬n¼3Ë�Æu«/±

p = 2
º3´�º	©3±nÊ	¼u´�É!±�²	¯	î ó�¯3,±�±�

n = 10, 12
Á'YZ¬n¼3¯

n = 10 Â ®�´UÆ	¯3¬n¼u´ χ2(g) = (213−α1(g)/6)/19
²3±�Æ3±�®�²3´!¯

α1(g) = 6(38l+4)
Á

YZ¬n¼3¯
n = 12 Â ®�´»Æ	¯3¬n¼u´ χ2(g) = (216 − α1(g)/6)/19

²3±�Æ3±�®�²3´<¯
α1(g) = 6(38l − 21)

Á
F ¬n¼3Ë�Æu«/±

p = 5
º3´�¼3Ë�Æ	¯3

n = 3 Â Æ	¯3¬n¼u´ χ2(g) = (405 − α1(g)/3)/38
Êu±n¼3¯	®�¬�Çü²u«

5¯
α1(g) = 3(190l + 25)

¯'¼3¯
n = 8 Â Æ	¯3¬n¼u´ χ2(g) = (210 − α1(g)/6)/19

Êu±n¼3¯	®�¬�Ç\²u«
5
¯

α1(g) = 6(95l + 20)
Á

F ¬n¼3Ë�Æu«/±
p = 13

º3´�¼3Ë�Æ	¯3
n = 2 Â χ2(g) = (201 − α1(g)/6)/19

¯
α1(g) = 6 · 13(19l − 5)

Á
[ÏË�¬�®�½

Ω
Ç'°/¼3Ç	±�®�¬�Ç

m
ìq¾�´/¾'¼3¯	¾�´/Í Â 0 < m 6 495

Á�YZ¬n¼3¯
a, b ∈ Ω Â ®�´ g Êu±�Í3¬�®�°�Ë�±�®^º3´�¼3Ë�©3±�µ�Ë#ì¼3Ç'©	²3´�²u«

[a]∩[b] Â [a]−[b] Â º3´���®�´�_Ë p Êu±n¼3¯	®Ïó
	�ó2¯ � ��	'Á/IJ®�¬�î6Ê�« p = 3, 7
Á�YZ¬n¼3¯

p = 3 Â ®�´ m = 3t Â
t 6 165 Â Æ	¯3¬n¼u´ χ2(g) = 3(3t+ 132− α1(g)/9)/38

Êu±n¼3¯	®�¬�Ç�²u«
3
¯
α1(g) = 9(38l + 10 + 3t)

Á
YZ¬n¼3¯

p = 7 Â ®�´ m = 7t − 1 Â t 6 70 Â χ2(g) = 3(7t + 132 − α1(g)/9)/38
¯
α1(g) =

63(38l + 8 + t)
Á

[ÏË�¬�®�½
Ω
¬�´�Êu±�©#É»¯	®�©3±�¸/©3´^¯�Ç'°/¼3Ç	±�®�¬�Ç¿´�¸���±nÊ3¯	²3±�²	¯3±�

m (m > 2)
¯	¹�´�¼3¯	©3´/°#«�²	²	§6À¿¾'¼3¯	¾�Á

YZ¬n¼3¯
a Â c Ã ²3±�¬�,±�É»²	§�±J°�±�©	Ä!¯	²	§È¯	¹ Ω Â ®�´ g Êu±�Í3¬�®�°�Ë�±�®Uº3´�¼3Ë�©3±�µ�Ë�¼3Ç'©	²3´P²u« [a]∩ [c]

¯
p
Êu±n¼3¯	®

ó
	�ó'Á
[ÏË�¬�®�½

a Â b Ã ¬�,±�É»²	§�±G°�±�©	Ä!¯	²	§\¯	¹G¾'¼3¯	¾	¯ Â ¼u±�Éb« �b±�Í�° Ω Á#Hd«�¾�¾'«�¾ g Êu±�Í3¬�®�°�Ë�±�®bº3´�¼3Ë�©3±nìµ�Ë�¼3Ç'©	²3´¶²u«
[a] − b⊥ Â ®�´ p Êu±n¼3¯	® � � ���'ÁBIJ®�¬�î6Ê�« p = 2

¯¨º3´/©#Ç�Ê3¾	¯¿¯	¹�´�¼3¯	©3´/°#«�²	²	§6À�¾'¼3¯	¾�°
Ω©u«�°�²	§ � �b¯'¼3¯ � ó'Á

B

H¨¥G?I?Gg��BA J ���	�
Ω
� - ���}"	�»�7�  � - ��������������	�	�¿1� 7���

b
*
a
*
c
* � - 
�021 - �	$ � 7U��� � ���7�}�3 37�8!�7� 7��
'�}"	�U����$	� � !

(1)
�����	�

Ω
� - ���}"	�»�7�

[a]
��� � $7��� - � - " - ��
'�}"@�!�	$	0 a ∈ Ω

* � -
p 6 5

*
Ω = a⊥

�
α1(g) = 0

#
(2) g

� - �/$ - �����7����
� 3����$��
[a]
��� � $7��� - � - " -� /- 2 � 1� 7��� b, a, c � π(G) ⊆ {2, 3, 5, 7, 11, 13,

19, 31} #
(3)

�����	�
Ω(a)

$7�X� - ���}"	�»�7�  � - ��������������	�9�
2 � 1� 7����� * � - Ω(a) 2 � - �	�	�	�	�»� p = 3

5

C
YZ¬n¼3¯

Ω
¬�´�Êu±�©#É»¯	®

[a]
Ê	¼3Ç�²3±�¾�´/®�´/©3´/Í¨°�±�©	Ä!¯	²	§

a ∈ Ω Â ®�´ Ω = a⊥
¯
α1(g) = 0

Á�-b«�¼u±�± Â
χ2(g) = 3(α0(g)+66)/38 Â ¯ 495−χ2(g)

Êu±n¼3¯	®�¬�Çb²u«
p
Á/OB«/,±�®�¯3 Â Æ	®�´G´�¸���±nÊ3¯	²3±�²	¯3±2º3´�Ê3µ�©u«/·P´/°

u⊥ − [a]
º3´^°�¬�±� °�±�©	Ä!¯	²u«/

u
¯	¹b²3±�¾�´/®�´/©3´/Í 〈g〉 ìÛ´/©3¸/¯	®�§WÊ	¼3¯	²	§ p

¬�´�Êu±�©#É»¯	®
p(1198 − 252)°�±�©	Ä!¯	²�¯

946p 6 4940 Â º3´���®�´�_Ë p 6= 5
Á

K�´�É»²3´P¬�Æ	¯	®/«�®�½ Â Æ	®�´ g ®�´/Æ	²3´ÏÊu±�Í3¬�®�°�Ë�±�®P²u« [a] Ê	¼3Çb²3±�¾�´/®�´/©3´/µ�´!ó�ìqº	Ë�®�¯ b, a, c ¯	¹ Ω % °Xº	©3´�ì
®�¯	°�²3´�ý¬n¼3Ë�Æu«/±

g
·X¯	¾�¬�¯	©	Ë�±�®�¾'«�ÉbÊ3Ë�î °�±�©	Ä!¯	²	Ëáµ�©u«/·U«

Γ
(nÁ,H�±�º3±�©	½ô°�°�¯'Ê3Ëáº	©3±nÊ	¼u´�É!±�²	¯	Ç\ó

¯3,±�±�
π(G) ⊆ {2, 3, 5, 7, 11, 13, 19, 31} Á[ÏË�¬�®�½

Ω(a)
²3±�¬�´�Êu±�©#É»¯	®Ñµ�±�´�Êu±�¹�¯	Æ3±�¬�¾	¯'À

2
ìqº	Ë�®�±�Í�Á2[X´íº	©3±nÊ	¼u´�É!±�²	¯	î óíº3´�Ê3µ�©u«/·

Ω(a)Ç'°/¼3Ç	±�®�¬�Ç�¾�´/¾'¼3¯	¾�´/Í�¯
p = 3

Á
B

��¥��B�d¥G?Gg7A �J 3�����
Γ 2 � - $7���n"W;U�����}" - $��Ñ��1���"��������n"����_�

(6138, 1197, 156, 252)
*
G =

Aut(Γ)
*
g 2 5 �7������$7��1#" - ��� -� /- 1 - " � ���	� p �3 G �

Ω = Fix(g)
52+�-� ��� |Ω| 6 171

*
π(G) ⊆

{2, 3, 5, 7, 11, 13, 19, 31} ��
�021 - �	$ � ����� � - ��$ - �3b���7�}�3 37�8!�9�¶ 7��
'�}"	�U����$	�	�"!
(1) Ω 2 1� 3��� - �  "��)4 * �	�$: - p = 31

�
α1(g) = 31 · 78 * �	�$: - p = 11

�
α1(g) = 11(114l− 6)

*
�	�$: -

p = 3
�
α1(g) = 3(114l + 54)

* �	�$: -
p = 2

�
α1(g) = 2(114l − 33);

(2) Ω � 
�� � ����� � n � �	�	�	� - � * �	�$: -
(i) p = 19

*
n = 1

�
α1(g) = 19(6l + 3)

* �	�$: -
(i) p = 13

*
n = 2

�
α1(g) = 6 · 13(19l − 5)

* �	�$: -
(iii) p = 5

*
n = 3

�
α1(g) = 3(190l + 25)

�	�	�
n = 8

�
α1(g) = 6(95l + 20)

* �	�$: -
(iv) p = 2

*
n = 10

�
α1(g) = 6(38l + 4)

�	�	�
n = 12

�
α1(g) = 6(38l − 21);



� 
 � �7���	�	$��b� 5 � 5

(3) Ω � 
�� � ����� � m � � - �	�	�	� - � * p = 3
*
m = 3t

*
t 6 70

�
α1(g) = 9(38l+10+ 3t)

�	�	�
p = 7

*
m = 7t− 1

*
t 6 70

�
α1(g) = 63(38l + 8 + t);

(4) Ω
� - ���}"	�»�7�6"�� :n" - � � 
�� � ����� � - :	�B�}���	$7��$	�7��� m (m > 2)

�3 - �	�#" - 
���$	$	0 �b�	�	�	� *
p = 2��1 - " � ���	���3 - �	�#" - 
���$	$	0 �¨�	�	�	��
 Ω "���
�$	0 10

�	�	�
12;

(5) Ω
� - ���}"	�»�7�  � - ��������������	�	�

2 � 1� 7���¶� p 6 13
5

C
-!´/¾'«�¹�«�®�±n¼3½�¬�®�°�´^®�±�´/©3±�_§�¬n¼u±nÊ3Ë�±�®¶¯	¹Ï¼u±�, 	 � 
b¯�º	©3±nÊ	¼u´�É!±�²	¯	Ç�ó'Á

B-!´¿¾�´/²	Ìu«�©u«/¸�´/®�§Å¸/Ë�Êu±�ûº	©3±nÊ3º3´�¼�«�µ�«�®�½ Â Æ	®�´ G Êu±�Í3¬�®�°�Ë�±�®�®�©u«�²	¹�¯	®�¯	°�²3´ô²u«�_²3´�É!±�¬�®�°�±
°�±�©	Ä!¯	²�µ�©u«/·U«

Γ
Á	[X´»®�±�´/©3±�,±

π(G) ⊆ {2, 3, 5, 7, 11, 13, 19, 31} ¯ |G : Ga| = 18 · 11 · 31 ÁH¨¥G?I?GgôD�A �J 3�����
f 2 5 �7������$7�X1 - " � ���	� 31 �3 G * g 2 5 �7������$7�X1#" - ��� -� /- 1 - " � ���	� p < 31�3

CG(f)
5Ï+�-� ���ô�	�$: -

Ω 2 1� 3��� - �  "��)4 *
p = 2

�
α1(g) = 31 · 42 * �	�$: - 
�021 - �	$ � 7U��� ����7�}�3 37�8!�7�2 7��
'�}"	�U����$	� � !

(1)
�����	�

p = 13
* � - |Ω| = 31(13s + 3)

*
s 6 3

�
α1(g) = 3(38l + 93(13s + 3) + 392);

(2) p 6= 11
5

C
[ÏË�¬�®�½

f Ã ��¼u±�,±�²	®�º3´/©#Ç�Ê3¾'«
31
¯	¹

G
Á�[X´^®�±�´/©3±�,±

α1(f) = 31 · 78 Â α2(f) = 31 · 120 Á[ÏË�¬�®�½
g Ã ��¼u±�,±�²	®áº	©3´�¬�®�´/µ�´áº3´/©#Ç�Ê3¾'«

p < 31
¯	¹

CG(f)
Á�YZ¬n¼3¯

Ω Ã º	Ë�¬�®�´/Í\µ�©u«/· Â ®�´ pÊu±n¼3¯	® ���¨¯ � ó�� Â º3´���®�´�_Ë p = 2, 3
ÁZF ¬n¼3Ë�Æu«/±

p = 3
Æ	¯3¬n¼u´

α1(g) = 3(114l + 54)
Êu±n¼3¯	®�¬�Ç

²u«,� � Â º3´���®�´�_Ë 7l − 13
Êu±n¼3¯	®�¬�Ç\²u« � � ¯

l > 24 Â º	©3´/®�¯	°�´/©3±�Æ	¯3±�Á2FÅ¬n¼3Ë�Æu«/±
p = 2

Æ	¯3¬n¼u´
α1(g) = 2(114l − 33)

Êu±n¼3¯	®�¬�Ç�²u« � � Â º3´���®�´�_Ë 5l + 1
Êu±n¼3¯	®�¬�Ç�²u« � � ¯

l = 6
Á

[ÏË�¬�®�½
Ω Ã ²3±�º	Ë�¬�®�´/Íôµ�©u«/·<Á7H�´/µ�Ê�« |Ω| = 31t

¯
p
Êu±n¼3¯	®

198 − t
ÁB-b«�¼u±�± Â χ2(g) = (93t +

392 − α1(g)/3)/38
¯
α1(g) = 3(38l + 93t+ 392)

Êu±n¼3¯	®�¬�Ç�²u«
p
Á

YZ¬n¼3¯
p = 13 Â ®�´ t = 13s+ 3 Â ¯�¬XË�Æ3±�®�´�Î²3±�©u«�°�±�²3¬�®�°#« 31(13s + 3) 6 1302

¯3,±�±�
s 6 3

¯
8− l

Êu±n¼3¯	®�¬�Ç�²u« � �'Á
YZ¬n¼3¯

p = 11 Â ®�´ t = 11s
Á,Hd«�¾Î¾'«�¾

g
·X¯	¾�¬�¯	©	Ë�±�®�²3±�,±�²3±�±^Êu±�¬�Ç'®�¯ 〈f〉 ìÛ´/©3¸/¯	®�²u« W =

{w | d(w,wf ) = 2} Â ®�´ 10 6 s Â º	©3´/®�¯	°�´/©3±�Æ	¯3±�Á BH¨¥G?I?Gg��BA �X�������
S(G) = O2,3(G)

* K - � - �3�
T̄
 "3 	1	1	0

Ḡ = G/S(G)
�3 - � - ""4P��$

L2(32)���	�$: -
(1) T̄a 2 1 - �  "3 	1	1��ô1 - " � ���	� 16

*
V = S(G) � 
�� � ����� � 3 �  "3 	1	1 - � * |V : Va| = 3

�
T̄�����7����
� 3���!$7��1#"��	
 - ���3� - $��

V
* �	�$: -

(2) T̄a 2 1 - �  "3 	1	1��P1 - " � ���	� 32 * S(G) = VW
*9 ���

V � 
�� � ����� � ���	� - 
'��� - � 3 � 1 - �  "3 	1	1 - ��3
S(G)

* |V : Va| = 3
�
T̄
�����7����
� 3���X$7��1#"��	
 - ���3� - $��

V
*
W � 
�� � ����� � ���	� - 
'��� - � 2 � 1 - �  "3 	1 �1 - ���3

S(G)
* |W :Wa| = 2

�
T̄
�����7����
� 3���!$7��1#"��	
 - ���3� - $��

W
5

C
NÏ¹X¼u±�, � Â �b¬n¼u±nÊ3Ë�±�® Â Æ	®�´ S(G) = O2,3(G)

Á
[ÏË�¬�®�½

T̄ Ã Ì3´/¾�´�¼3½Uµ�©	Ë�º	º	§ Ḡ = G/S(G)
Á�[X´ � � Â ®/«/¸�¼3¯	Ìu« � �uµ�©	Ë�º	ºu« T̄ ¯	¹�´�,´/©3·X²u« L2(32)¯'¼3¯

O′N
ÁdSX´�°¿µ�©	Ë�º	º3±

O′N
²u«�¯3,±�²	½�Ä!¯	ÍÎ¯	²'Êu±�¾�¬�¬�´�¸�¬�®�°�±�²	²3´/ÍÑº3´�Ê3µ�©	Ë�º	º	§ë©u«�°�±�²

122760 Âº	©3´/®�¯	°�´/©3±�Æ	¯3±�Á
O�²u«�Æ	¯	® Â T̄ ∼= L2(32)

¯
T̄a Ã

º3´�Ê3µ�©	Ë�º	ºu«»º3´/©#Ç�Ê3¾'« � 
b¯'¼3¯*��ó'Á
YZ¬n¼3¯

T̄a Ã º3´�Ê3µ�©	Ë�º	ºu«ªº3´/©#Ç�Ê3¾'«
16 Â ®�´ V = S(G)

Ç'°/¼3Ç	±�®�¬�ÇÅ«/¸�±n¼u±�°�´/Í
3
ìqµ�©	Ë�º	º3´/Í Â

|V : Va| = 3
¯
T̄
Êu±�Í3¬�®�°�Ë�±�®¶²3±�º	©	¯	°�´�Ê3¯3,´¶²u«

V
Á

YZ¬n¼3¯
T̄a Ã º3´�Ê3µ�©	Ë�º	ºu«�º3´/©#Ç�Ê3¾'«

32 Â ®�´ S(G) = VW Â µ�Êu± V Ç'°/¼3Ç	±�®�¬�Çô¬�¯'¼u´/°�¬�¾�´/Í
3
ìqº3´�Ê	ì

µ�©	Ë�º	º3´/Í�¯	¹
S(G) Â |V : Va| = 3

¯
T̄
Êu±�Í3¬�®�°�Ë�±�®�²3±�º	©	¯	°�´�Ê3¯3,´�²u«

V Â W Ç'°/¼3Ç	±�®�¬�Ç¿¬�¯'¼u´/°�¬�¾�´/Í
2
ìqº3´�Ê3µ�©	Ë�º	º3´/Í�¯	¹

S(G) Â |W :Wa| = 2
¯
T̄
²3±�º	©	¯	°�´�Ê3¯3,´¶²u«

W
Á'òP±�,Z«!Êu´/¾'«�¹�«�²u«'Á

B
� �,¥/¦Q;�c'¤uad¥3AB�J 3�����

Γ 2 ���	�3��$ - "��   �� � "�$	02�  "��)4 �_1���"��������n"����_� (6138, 1197, 156, 252) *
ç� - � - " - � - �#"�������$ - ����� 
'�}"@�!�	$ ���	�3��$ - "��   �� � "�$	0 �ü1���"��������n"����_�
(1197, 156, 15, 21)% 
ï�#������$ - ����� *

Γ 2 � - $7���n"\;U�����}" - $�� ( * �  "3 	1	1��
G = Aut(Γ)

�����7����
� 3���¿�n"���$3��7���	
�$ - $��
�_$ - �<������
'�!
'�}"@�!�	$  "��)4X�

Γ
5_+�-� ���

S(G) = O2,3(G)
* K - � - �3�

T̄
 "3 	1	1	0

Ḡ = G/S(G)
�3 - �� - ""4P��$

L2(32)
���	�$: -



� 
'� - � - ""4J�3��_0�� - $7���n"��»;U�����}" - $��^��1���"��������n"����_�
(6138, 1197, 156, 252)

� �

(1) T̄a 2 1 - �  "3 	1	1��<1 - " � ���	� 16 * V = S(G) � 
�� � ����� � �):����7��
 - � 3 �  "3 	1	1 - � * |V : Va| = 3�
T̄
�����7����
� 3���!$7��1#"��	
 - ���3� - $��

V
* �	�$: -

(2) T̄a 2 1 - �  "3 	1	1��P1 - " � ���	� 32 * S(G) = VW
*G ���

V � 
�� � ����� � ���	� - 
'��� - � 3 � 1 - �  "3 	1	1 - ��3
S(G)

* |V : Va| = 3
�
T̄
�����7����
� 3���Ï$7��1#"��	
 - ���3� - $��

V
*
W � 
�� � ����� � ���	� - 
'��� - � 2 � 1 - �  "3 	1 �1 - ���3

S(G)
* |W :Wa| = 2

�
T̄
�����7����
� 3���!$7��1#"��	
 - ���3� - $��

W
5

�ª�#������$ - ����� * |G| $7�6�����	�7��� � $�� 19 � Γ
$7� � 
�� � ����� � "�� :��}"�$ - ���3�,�����n"����/$	0��  "��)4 - � 5

C
-!´/¾'«�¹�«�®�±n¼3½�¬�®�°�´^¬n¼u±nÊ3Ë�±�®¶¯	¹Ï¼u±�, � � �'Á

B

H¨adc'¥��dg	cGF��dg
�n���������	��
����� ����������� ���������! #"%$ &(')"l��*�+�,.-)/)"l��02143� #"5,.'6387	/) #$ +59�$ '):4"l� ;<0=,.>5?�+	$ 3�&( (@A0=,.>5?�+���B�')$ C���D�+	 #"%"l�

�FE����n� ;2��G��H-#� ;��I9�1('63�1('KJ�,�7	/#��L41 � ��LM7	N63� #'M7PO� RQ47	"l� �ü�n���Û����<SKTFU4V�W	X!YZ��YZ� 	 t�jlz,{ y r}|�{ v j}{/s3s3rlk y {�~�|��BpZ� o jqp�rls\[][��Gr 
 �'�n����|������Ït x m��/r w jl��{/r�~/k�r}|�{ v ���'rl�n�l���n� x � ;
� � w �nj}{/��{ y jl�#����������� ;<^�� �����n����`_ba�c�d�a)V�THe���e�� ��f6g�cFV�h�XMTiYZ��j`� ��SKTFU4V�W	XKYZ��YZ��k w k��ns3� y ��{/�ls	�íj}{ x mn|/� y r}�li x/v�y |/������� y tn�_tGj6��t y t os3rlk y t�s	{ (1197, 156, 15, 21)

[][6� x t��/{/��t w �#��sut�k�� 
 i y |�� ;2��������� ;6��� ����� �³��� ;<^����#l ���n�G��`m2��
4nMob�	�2pZ�rqP� �4s!�r�	���	�%t!uv�(sZ�rO=/) �*� RwP$ +%7	x�&.+�,.-)/�@r,.'< RQ� R+ � $ x# P$ '57	/) =7	/) #1.+%y51.z�&.+�,.-)/<"%-� � 7%+�,{[][!|�N�+	1(-#�
}���021(>5?#� ; �FE(E���� ;5~b1(� � �#G�� ;`D'� �(E��#lMG������

���`mP�	���r�������)����� �b�A�����=��LM7%+	1(')&(� y�+	 #&(N)� ,�+5&.+�,.-)/)"ZwP$ 7	/�')1(' o 7%+	$ C4$ ,.�=,.N�7	1(><1.+	-)/)$ "%><"5[][��!$ " � +	 R7	 �J�,�7	/#� ;�������n� ;5~b1(� �������n� �ü�#l���� ;`D'� �����#l �#G(G��
!����������	��
�����!����D� R+	>5N�7�,�7	$ 1('�*�+	1(N)-)"l� ;<0=,.>5?�+	$ 3�&( (@�0=,.>5?�+	$ 3�&( �B�')$ C���D�+	 #"%"l� �FE(E(E�� ;2������-#� ;��I9�1('63�1('
J�,�7	/#��L41 � ��LM7	N63� #'M7�O� RQ47	"l� ��G ���Û�

���`f)T�X��6a6�)��d\YZ���`� �ASKTFU4V�W	X�YZ��YZ���d�Gt w k��ns3� y ��{/�lsut�pX�/{/jlknt�| ��{/��|�|/� y r}�li x/v�y |/�����2� y tn�_tJj�sut�jlj}{ w �ns�/r y rljlr}~/r}|�{�� {56, 45, 1; 1, 9, 56}
[][Z���n� x �)k � � ;2��������� ;6���)G������ ���� ;<^���� ���#l � �����
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