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EGFIHGJ6KLEGM�EGN�O!PRQ7M�HLSUT!PWV�KXHGY[Z[PWEGY[YWE\N^]^_B`�aWbcN^YWEG_dE>_�N�HLO[H
VeM�HLV2V�P[JfEGMhg[]^N^]�V�]^i[]^Y[P[j {39, 30, 4; 1, 5, 36}1

k A^lmA^n,o�p'qdrtstu7v k A k A,wxu'y�qdz#s

{�|/}�~���������}����������m�������3���������2�/��|��������R�!����|��������/���/���/��|/}��d���c�/���/���/���/�����B�R�����/���!}��������3��|/�X�/���3���
�/�/����}������/�����/��|��������/��|��/�����^��|/}���}6�,�t}��������������/��|��������/�������

{39, 30, 4; 1, 5, 36} �

�L�	�f '¡�¢/£6¡f¤��	¥/¢/¦#§�������¨��/��|��������/��|����B����|/}���©����/�3�3����|��������B����|/}���©��/�/����}������/�����/�X|��������/��|����B����|/}���©
��|�������}�}��������3��|/�X�/���3���2��|/}���} �

?tA,ª«stz/¬^z#qddz

M¯®e°t±/²�²�³^±�´�°	µ	¶#±/·�³¹¸3·�º/°	µ3·�¸	´�µ	°3º/¶#±�¸	¸	®f·R»�°t±/¼[®¾½�·�¿cÀ3·�´�·�Á3ÂÃµÅÄ	°t±�´�¸	®6ÆÅ°3·�½�·�°�Ç#TRÁ3ÈÅ¶�·�°'É
Ê µ	¸	® a

»�°t±/¼W±
Γ Ë ·�°3·�¿ Γi(a)

º�½�º/¿�¸t± Ë µ3³ i
ÉÌº/Ä	°3·�²�´�¸3º�²�´�Âm¶�·�° Ê µ	¸	® a Í ´�ÇX·�Ç�À3º�Î3»�°t±/¼ Í µ	¸'Î3Ï#ÉÐ µ	°3º/¶#±�¸	¸	®2Ñ Γ

¸t±<³�¸3º�Ò!·�²�´�¶�·!¶�²�·�ÆÓ¶�·�° Ê µ	¸ Í ¸t±�Æ#º�Î3È'Ô!µ'Æ#²�È�¸t±Ã°t±/²�²�´�º�È'¸	µ	µ i º/´ a Çtg[º�Átº�ÒÃµ3³
[a] = Γ1(a) Í a⊥ = {a} ∪ [a]

Ç
gcÏ�²�´�Â

Γ Õ »�°t±/¼ Í a, b ∈ Γ
Ç�KXº/»�Î�± Ë µ3²�ÁtºÓ¶�·�° Ê µ	¸Ö¶ [a] ∩ [b]

º�½�º/¿�¸t± Ë ±/·�´�²�È Ë ·�°3·�¿ µ(a, b)× Ë ·�°3·�¿ λ(a, b)) Í ·�²�Á3µ a Í b ¸t±�Æ#º�Î3È'´�²�È!¸t±2°t±/²�²�´�º�È'¸	µ	µ<Ø × ²�³,·�ÒÃ¸	®GÙB¶ Γ Ç�T«±�Át·�· Í µ	¸'Î3Ï Ð µ	°3º/¶#±�¸	¸	®2Ñ
[a] ∩ [b]

À3º�Î3»�°t±/¼Ú¸t±�¿�®2¶#±/·�´�²�È
µ
É�Û3Ü�Ý/Þàß�á�â,Ü�ã ×

λ
É�Û3Ü�Ý/Þàß�á�â,Ü�ãGÙ�Çt]^²�Á3µ

Γ Õ »�°t±/¼äÎ3µt±/³,·�´�°t±
d Í ´�º

Ë ·�°3·�¿ Γi Í
»�Ît·

i 6 d Í º�½�º/¿�¸t± Ë ±/·�´�²�È¯»�°t±/¼ä²c´�·�³åÒ!·R³�¸3º�Ò!·�²�´�¶�º�³æ¶�·�° Ê µ	¸ Í'Ë ´�º«µ Γ Í ¶«Ä�º/´�º/°3º�³Î3¶�·[¶�·�° Ê µ	¸	®U²�³,·�ÒÃ¸	®ç´�º/»�Î�±Ãµè´�º�Á3Â�Ä�º<´�º/»�Î�± Í Ä�º/»�Î�±<º/¸	µÓ¸t±�Æ#º�Î3È'´�²�ÈÓ¸t±«°t±/²�²�´�º�È'¸	µ	µ i ¶ Γ Ç]^²�Á3µ�¶�·�° Ê µ	¸	® u Í w ¸t±�Æ#º�Î3È'´�²�È�¸t±�°t±/²�²�´�º�È'¸	µ	µ
i
¶
Γ Í ´�º Ë ·�°3·�¿ bi(u,w)

× Ë ·�°3·�¿ ci(u,w)
Ù

º�½�º/¿�¸t± Ë µ3³ Ë µ3²�Átºè¶�·�° Ê µ	¸�¶èÀ3·�°3·�²�· Ë ·�¸	µ	µ Γi+1(u)
×
Γi−1(u)

Ùc²
[w]
Ç�_B°t±/¼

Γ
Î3µt±/³,·�´�°t±

d
¸t±�É

¿�®2¶#±/·�´�²�ÈÖÝ�é3ê�ë«á/ì3í3é3Ü�ì3ì3ÜGß7î�Þ�ï�ð�ñ/ß�ì3òXãÚê[ã[á/ê�ê�étó�Ü�ãôÛtîÌß7î�ê�î�õ'î�ì3é3ö {b0, b1, . . . , bd−1; c1, . . . , cd} Í·�²�Á3µm¿�¸t± Ë ·�¸	µ	È bi(u,w)
µ
ci(u,w)

¸3·!¿�±�¶�µ3²�È'´èº/´Å¶�®f½�º/°t±Å¶�·�° Ê µ	¸ u Í w ¸t±<°t±/²�²�´�º�È'¸	µ	µ
i
¶
ΓÎ	Á3È�Á3÷c½�º/»�º

i = 0, . . . , d
ÇBg[º�Átº�ÒÃµ3³

ai = k − bi − ci
Ç�QB±/³,·�´�µ3³ Í�Ë ´�ºÅÎ	Á3ÈmÎ3µ3²�´/±�¸ Ð µ3º/¸	¸3º¯°3·�É»�Ï�Á3È'°	¸3º/»�º<»�°t±/¼W±

b0 = k Õùø ´�º<²�´�·�À3·�¸	Â�»�°t±/¼W± Í c1 = 1
Ç'TWµ3²�´/±�¸ Ð µ3º/¸	¸3º�°3·�»�Ï�Á3È'°	¸	®2Ñ�»�°t±/¼ ΓÎ3µt±/³,·�´�°t±

2
¸t±�¿�®2¶#±/·�´�²�ÈÖê�é�ð3ú�ì3ÜGß7î�Þ�ï�ð�ñ/ß�ì3òXãI²[Àt±�°t±/³,·�´�°t±/³�µ

(v, k, λ, µ) Í »�Ît· λ = a1, µ = c2
Ç

T«±�Át·�· ÍtË ·�°3·�¿ plij(x, y)
º�½�º/¿�¸t± Ë µ3³ Ë µ3²�Átº�¶�·�° Ê µ	¸�¶�À3º�Î3»�°t±/¼R· Γi(x) ∩ Γj(y)

Î	Á3ÈÓ¶�·�° Ê µ	¸
x Í y Í ¸t±�Æ#º�Î3È'Ô!µ'Æ#²�Èm¸t±<°t±/²�²�´�º�È'¸	µ	µ l ¶Å»�°t±/¼R· Γ ÇtJ¾Î3µ3²�´/±�¸ Ð µ3º/¸	¸3ºû°3·�»�Ï�Á3È'°	¸3º�³e»�°t±/¼R· Ë µ3²�Á�±
plij(x, y)

¸3·m¿�±�¶�µ3²�È'´æº/´ü¶�®f½�º/°t±å¶�·�° Ê µ	¸ x Í y Í º�½�º/¿�¸t± Ë ±�÷G´�²�È plij
µI¸t±�¿�®2¶#±�÷G´�²�Èäõ�é3ê�ð3á�ã[é

ÛtîÌß7î�ê�î�õ'î�ì3é3ö¯Þàß�á�âBá
Γ
Ç

gcÏ�²�´�Â
Γ
È'¶/Á3È	·�´�²�ÈÃÎ3µ3²�´/±�¸ Ð µ3º/¸	¸3º!°3·�»�Ï�Á3È'°	¸	®f³ý»�°t±/¼Rº�³mÎ3µt±/³,·�´�°t±!þc²f²�º�½�²�´�¶�·�¸	¸	®f³�µû¿�¸t±�É

Ë ·�¸	µ	È	³�µ θ0 > θ1 > θ2 > θ3
Ç�]^²�Á3µ

θ2 = −1 Í ´�ºcÀ3ºcÀ	°3·�Î	Átº�Ò!·�¸	µ	÷çÿ3Ç Ø'Ç����Lµ	¿������t»�°t±/¼
Γ3
²�µ'Á3Â�¸3º

°3·�»�Ï�Á3È'°3·�¸Óµ
Γ Õ ±�¸	´�µ	À3º�Î�±�Á3Â�¸	®2Ñm»�°t±/¼ä´�º/»�Î�±«µÓ´�º�Á3Â�Ä�º<´�º/»�Î�± Í Ä�º/»�Î�± Γ3 Õ

Ä�º/Ä'Á3µ	Ä'±'Ç

�© 	�
����� �����/����}�� ���6� ©��c}����/����� � � �
1 � }�~�����}����B�/�����/����},�/|��L�/��������|���������|/}��/��} � ���������/������������}������/�������d������}�©��/|���������� ��������������
�
 	��"! ����� �|����t} ��# �c�����Ì��}�$^�����/�L�3���^�/�%�L�����/������|����������Ã��~�|/}�������}����/�L�L��}������ � ���������/��������&��Ì����|/}������f�('d|/}���¨������/�
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gcÏ�²�´�Â
Γ
È'¶/Á3È	·�´�²�È<Î3µ3²�´/±�¸ Ð µ3º/¸	¸3º«°3·�»�Ï�Á3È'°	¸	®f³ »�°t±/¼Rº�³Öµ�»�°t±/¼[® Γ2 Í Γ3

²�µ'Á3Â�¸3º!°3·�»�Ï�Á3È'°'É
¸	®RÇ']^²�Á3µ

k < 44 Í ´�º Γ µ3³,·�·�´Ã³^±/²�²�µ	¶ÃÀ3·�°3·�²�· Ë ·�¸	µ	Ñ {19, 12, 5; 1, 4, 15} Í {35, 24, 8; 1, 6, 28} µ'Á3µ
{39, 30, 4; 1, 5, 36} Ç^JxÀ3·�°	¶�®6ÆmÎ3¶�Ï#Æ�²�Á3Ï Ë ±�È�Æ�²�º/»�Á�±/²�¸3º � Ø Í ²�Ç�Ø ������µ � þ��^»�°t±/¼ù¸3·Ã²�Ï�Ô«·�²�´�¶�Ï�·�´�Ç
JçÎ�±�¸	¸3º/Ñ�°t±/½�º/´�·Ã¸t±�Ñ'Ît·�¸	®ä¶�º/¿�³,º�ÒÃ¸	®f·Å±�¶�´�º�³,º/°3¼[µ	¿�³�® Î3µ3²�´/±�¸ Ð µ3º/¸	¸3ºÓ°3·�»�Ï�Á3È'°	¸3º/»�ºè»�°t±/¼W±
²R³^±/²�²�µ	¶�º�³¹À3·�°3·�²�· Ë ·�¸	µ	Ñ {39, 30, 4; 1, 5, 36} ÇgcÏ�²�´�Â

Γ
È'¶/Á3È	·�´�²�È Î3µ3²�´/±�¸ Ð µ3º/¸	¸3ºh°3·�»�Ï�Á3È'°	¸	®f³ »�°t±/¼Rº�³ ² ³^±/²�²�µ	¶�º�³ À3·�°3·�²�· Ë ·�¸	µ	Ñ

{39, 30, 4; 1, 5, 36} ÇtKXº/»�Î�± Γ µ3³,·�·�´!²�À3·�Ä	´�° 391, 978,−1117,−6104
µ
v = 1+39+234+26 = 300¶�·�° Ê µ	¸�Ç

��z#r�	dz�
Gu ?tA�L 3�����
Γ � ���7������$��	� - $	$ - "X���� �����"�$	02����"���� �m���������	
 - � 17��"X����������$	�	�

{39, 30, 4; 1, 5, 36} * G = Aut(Γ)
*
g ��� �7������$7�Ó1#" - ��� - � - 1 - "������	���3 G �

Ω = Fix(g)
5L+�-��

�����
π(G) ⊆ {2, 3, 5, 13} �Ó
�021 - �	$���������� - ��$ - �3!���7���3 ����!� �� 7��
'��"	�W�X��$	�	�"!
(1) Ω � 1� 3��� - �#��"���� * �	�%$ -

p = 5
*
α3(g) = 50s

�
α2(g) = 75t

* �	�%$ -
p = 3

*
α3(g) = 30s

�
α2(g) = 45t

* �	�%$ -
p = 2

*
α2(g) = 0

�
α3(g) = 20s &

(2) Ω
�'
������������

n
� �	�	�	� - � * �	�%$ -

p = 13
*
n = 1

*
α3(g) = 130s + 26

�
α2(g) = 195t + 39

*
�	�%$ -

p = 2
*
n = 2, 4, 6

*
α3(g) = 20s− 4n

�
α2(g) = 30t− 6n &

(3) Ω
� - ��� - �7�!�3

m

'��"('!�	$ * 1 - 1���"�$ - $���� - �(� �!� �	���¯$��["�������� - �'$	�	�

3


Γ
*
p = 3

�Ó�	�%$ -
m = 3

*
α3(g) = 30s− 12 6 180

*
s = 1, 2, ..., 6

*
α2(g) = 45t − 18

* �	�%$ -
m = 6

*
α3(g) = 6, 36

*
α2(g) = 45t− 36 &

(4) Ω
� - �X��"	�Ã�7�«
'��"('!�	$	0

b, c
* $���� - �(� �!�7�����Ó$��["�������� - �'$	�	�

2


Γ
*
p = 2, 3

� |Ω| 6 60
5

)+* z/¬-,�p'stdz¾?tA.�L 3�����
Γ � ���7������$��	� - $	$ - "X���� �����"�$	02�/��"���� �«���������	
 - �U17��"X����������$	�	�

{39, 30, 4; 1, 5, 36} * ��"3 	1	1�� G = Aut(Γ)
�X���7����
� 3���Å��"���$3��7���	
�$ - $��«��$ - �<������
'�[
'��"('!�	$0��"�� �

�[�
Γ
*
T̄ � � - � - ������"3 	1	1	0

Ḡ = G/S(G)
5�+�- �����

13
$7���X���	�7� |G| 5 �x�#������$ - ����� * G �X���7����
� 3���

�	$7��"���$3��7���	
�$ - $��«��$ - �<������
'�f�3 ��+��"����[�
Γ
5

1¯z�
2
Gu�?tA#:Ã�7������$��	� - $	$ - "X���� �����"�$	02�3��"����ç�����������	
 - �ý17��"X����������$	�	� {39, 30, 4; 1, 5, 36}�3�������<���7���3 ����!�7�!�/�7�����!17��"X����������$	�	�"!
(1) p111 = 8

*
p112 = 30

*
p123 = 24

*
p122 = 180

*
p133 = 2;

(2) p211 = 5
*
p212 = 30

*
p213 = 4

*
p222 = 183

*
p223 = 20

*
p233 = 2;

(3) p312 = 36
*
p313 = 3

*
p323 = 18

*
p322 = 180

*
p333 = 4

5

C
J�® Ë µ3²�Át·�¸	µ	È¯²cÀ3º�³,º/Ô!Â�÷xÁt·�³,³�®çÿ3Ç���Ç �!µ	¿ �����ÌÇ

B
1¯z�
2
Gu547A6�L 3�����

Γ � ���7������$��	� - $	$ - "X���� �����"�$	02�7��"���� �ü���������	
 - � 17��"X����������$	�	�
{39, 30, 4; 1, 5, 36} 5�+�- �����Ã
�021 - �	$�� �W���������7���3 ����!�7�6 7��
'��"	�W�X��$	���8!

(1)
��"����

Γ3
���	����$ - "X���� �����"X��$¯��1���"���������"������

(300, 26, 4, 2)
�è��17���7��" - �

261, 6117,−4182;

(2)
� - 1 - �	$	�7��������$	02�9��"����

Σ
�����

Γ2
���	����$ - "X���� �����"X��$Ö�G1���"���������"������

(300, 65, 10, 15)�¹��17���7��" - �
651, 5196,−10103

*^- �#"X������$ - �����¯
'��"('!�	$	0
a

:��"����R�

Σ
�3�������«"����$��7��$	�7�[��
� 3�;�

"X���� �����"�$	0f���û1 - �(��"����[�����"!
∆1

������17��$	�
7
$��

26

'��"('!�	$����<�

∆2
������17��$	�

8
$��

39

'��"('!�	$���� *


'��"('!�	$��¯�3
∆1

�������Ã$��ý�
3

'��"('!�	$������ü�3

∆2
* 
'��"('!�	$��¯�3

∆2
�������Ã$��Ö�

2

'��"('!�	$������

�3
∆1;

(3)

'��"('!�	$��!�3

Σ2(a)
�������Ã$��Å�

6

'��"('!�	$������Ó�3

∆1
���

9

'��"('!�	$������¯�3

∆2
5

C
g[º�Átº�ÒÃµ3³

∆ = Γ̄3
Ç�g[º ¿�±/³,· Ë ±�¸	µ	÷ À3º�²�Át·mÀ	°3·�Î	Átº�Ò!·�¸	µ	ÈIÿ3Ç Ø'Ç���<Öµ	¿ �����[²�º�½�²�´�¶�·�¸	¸	®f·

¿�¸t± Ë ·�¸	µ	È!»�°t±/¼W± ∆ °t±�¶�¸	®
(θ2+(c2−a1)θ−k)/c2 Í

Ä�º/»�Î�±
θ
À	°3º�½�·�»�±/·�´R³�¸3º�Ò!·�²�´�¶�º[²�º�½�²�´�¶�·�¸	¸	®6Æ

¿�¸t± Ë ·�¸	µ	Ñ¯»�°t±/¼W± Γ Ç	gc°	µ θ = −1
À3º�Á3Ï Ë µ3³ θ2(∆) = −(b1 + c2)/c2

µ
c2
Ît·�Á3µ	´

b1
Ç

QB±/³,·�´�µ3³ ÍXË ´�º k(∆) = k + k2 = k(1 + b1/c2)
Ît·�Á3µ	´�²�ÈÖ¸t±

θ2(∆) Í À3º ø ´�º�³�Ï ∆ Õ À3²�·�¶/Îtº�É
»�·�º�³,·�´�°	µ Ë ·�²�Ä	µ	Ñ¹»�°t±/¼ Î	Á3È

pGc3(k, b1/c2)
Ç�EL´�²�÷6Î�±

∆ Õ À3²�·�¶/Îtº/»�·�º�³,·�´�°	µ Ë ·�²�Ä	µ	Ñü»�°t±/¼ Î	Á3È
pG36(39, 6)

µè»�°t±/¼
Γ3
²�µ'Á3Â�¸3ºÃ°3·�»�Ï�Á3È'°3·�¸¯²cÀt±�°t±/³,·�´�°t±/³�µ

(300, 26, 4, 2)
Ç

T«±�Át·�· Í Îtº/À3º�Á3¸	µ	´�·�Á3Â�¸	®2Ñ »�°t±/¼
Σ

Î	Á3È
Γ2

²�µ'Á3Â�¸3º °3·�»�Ï�Á3È'°3·�¸ ² Àt±�°t±/³,·�´�°t±/³�µ
(300, 65, 10, 15)

µ¯²�À3·�Ä	´�°3º�³
651 Í 5196 Í −10103

Ç



� $«��
'� - � - ""�L�3������Å���7������$��	� - $	$ - "X���� �����"�$ - � - ��"����[� ��þ

TRÁ3È!¶�·�° Ê µ	¸	® a ∈ Σ
À3º�Î3»�°t±/¼

Γ3(a)
µ	¸'Î3Ï Ð µ	°	Ï�·�´[¶ Σ »�°t±/¼ ∆1

²�´�·�À3·�¸	µ �f¸t±cØ��L¶�·�° Ê µ	¸t±�Æ
µ
Γ1(a)

µ	¸'Î3Ï Ð µ	°	Ï�·�´�¶ Σ »�°t±/¼
∆2

²�´�·�À3·�¸	µ <!¸t±<þ��«¶�·�° Ê µ	¸t±�ÆBÇ
B

1¯z�
2
Gu�� � ÿ Í ´�·�º/°3·�³^±¹þ'Ç Ø�� A��L 3�����
Γ

�'
������������x���	����$ - "X���� �����"�$	0f� ��"���� - � �û1���"�� �
������"������

(v, k, λ, µ)
�æ� - $�����
'��$	$	0f���æ�$�������$	���	���

k
*
r, −m 5�� ���	� g � ��
'� - � - ""�L�3��

Γ
�

Ω = Fix(g)
* � - |Ω| 6 v ·max{λ, µ}/(k − r)

5
gcÏ�²�´�Â

g Õ ¸3·�·�Î3µ	¸	µ Ë ¸	®2Ñx±�¶�´�º�³,º/°3¼[µ	¿�³ÚÎ3µ3²�´/±�¸ Ð µ3º/¸	¸3º¹°3·�»�Ï�Á3È'°	¸3º/»�ºå»�°t±/¼W± Γ
µ
Ω =

Fix(g)
Çf]^²�Á3µ

Γ
µ3³,·�·�´¹³^±/²�²�µ	¶¹À3·�°3·�²�· Ë ·�¸	µ	Ñ {39, 30, 4; 1, 5, 36} Í ´�º ¶�¶�µ'Î3ÏüÁt·�³,³�® þÖµ3³,·�·�³

|Ω| 6 60
Ç

�
	����������������������	�����	������ �"!$# T!º/Ä'±�¿�±�´�·�Á3Â�²�´�¶�ºý´�·�º/°3·�³�® º/À	µ	°t±/·�´�²�È¹¸t±�³,·�´�º�ÎüSGµ	»�É
³,·�¸t± °t±/½�º/´�® ²ý±�¶�´�º�³,º/°3¼[µ	¿�³^±/³�µIÎ3µ3²�´/±�¸ Ð µ3º/¸	¸3ºü°3·�»�Ï�Á3È'°	¸3º/»�º¹»�°t±/¼W±'Ç6gc°	µ ø ´�º�³ô»�°t±/¼

Γ°t±/²�²�³^±�´�°	µ	¶#±/·�´�²�ÈûÄ'±�Äû²�µ3³,³,·�´�°	µ Ë ¸t±�Èè²�Æ#·�³^±Wº/´�¸3º Ê ·�¸	µ	Ñ (X,R)
²
d
Ä'Á�±/²�²�±/³�µ Í »�Ît· X Õ ³�¸3º�ÉÒ!·�²�´�¶�º�¶�·�° Ê µ	¸ »�°t±/¼W± Í R0 Õ

º/´�¸3º Ê ·�¸	µ3·�°t±�¶�·�¸3²�´�¶#±�¸t± X µýÎ	Á3È
i > 1

Ä'Á�±/²�²
Ri

²�º�²�´�º/µ	´
µ	¿�Àt±�°

(u,w)
´/±�Ä	µ'Æ ÍXË ´�º d(u,w) = i

Ç7TRÁ3È
u ∈ Γ

À3º�Átº�ÒÃµ3³
ki = |Γi(u)| Í v = |Γ| Ç�%GÁ�±/²�²�Ï

Ri
º/´�¶�· Ë ±/·�´m»�°t±/¼ Γi

¸t±¯³�¸3º�Ò!·�²�´�¶�·è¶�·�° Ê µ	¸ X Í ¶�Ä�º/´�º/°3º�³x¶�·�° Ê µ	¸	® u Í w ²�³,·�ÒÃ¸	® Í ·�²�Á3µ
(u,w) ∈ Ri

Ç7gcÏ�²�´�Â
Ai Õ

³^±�´�°	µ Ð ±û²�³,·�ÒÃ¸3º�²�´�µ�»�°t±/¼W± Γi
Î	Á3È

i > 0
µ
A0 = I Õ ·�Î3µ	¸	µ Ë ¸t±�È³^±�´�°	µ Ð ±'ÇtKXº/»�Î�± AiAj =

∑
plijAl

Î	Á3È Ë µ3²�·�Á¯À3·�°3·�²�· Ë ·�¸	µ	Ñ plij
Ç

gcÏ�²�´�Â
Pi Õ

³^±�´�°	µ Ð ± Í ¶�Ä�º/´�º/°3º/Ñü¸t±m³,·�²�´�· (j, l)
²�´�º/µ	´

plij
Ç,KXº/»�Î�±ý²�º�½�²�´�¶�·�¸	¸	®f·Ó¿�¸t± Ë ·�É¸	µ	È

p1(0), . . . , p1(d)
³^±�´�°	µ Ð ® P1

È'¶/Á3È'÷G´�²�ÈÃ²�º�½�²�´�¶�·�¸	¸	®f³�µ�¿�¸t± Ë ·�¸	µ	È	³�µ<»�°t±/¼W± Γ Ä	°t±�´�¸3º�²�´�·�Ñ
m0 = 1, . . . ,md

Ç�Mm±�´�°	µ Ð ® P µ
Q Í Ï!Ä�º/´�º/°	®6Æ<¸t±[³,·�²�´�· (i, j) ²�´�º�È'´ pj(i)

µ
qj(i) = mjpi(j)/ni²�º�º/´�¶�·�´�²�´�¶�·�¸	¸3º Í ¸t±�¿�®2¶#±�÷G´�²�È�ÛtîÌß7ó�Ü�öûéÓó�ë«Ü�ß�Ü�ö<ã[á/ëLß�é3ítî�öûê�Ü'&�ê�ëÃó/î�ì3ì3ò�(*)�ì3á/õ'î�ì3é3öèê+(3î�ã[ò µ²�¶�È'¿�±�¸	®ç°t±�¶�·�¸3²�´�¶�º�³

PQ = QP = vI
Ç

gcÏ�²�´�Â
uj
µ
wj Õ

Át·�¶�®2Ñ¾µeÀ	°t±�¶�®2ÑI²�º�½�²�´�¶�·�¸	¸	®f·m¶�·�Ä	´�º/°	® ³^±�´�°	µ Ð ® P1 Í
º/´�¶�· Ë ±�÷GÔ!µ3·²�º�½�²�´�¶�·�¸	¸3º�³�ÏÅ¿�¸t± Ë ·�¸	µ	÷ p1(j)

µÅµ3³,·�÷GÔ!µ3·GÀ3·�°	¶�Ï�÷çÄ�º�º/°�Î3µ	¸t±�´�Ï ��Ç�KXº/»�Î�±!Ä	°t±�´�¸3º�²�´�Â
mj

²�º�½�É
²�´�¶�·�¸	¸3º/»�ºÓ¿�¸t± Ë ·�¸	µ	È p1(j)

°t±�¶�¸t±
v/〈uj , wj〉 Í

»�Ît· 〈·, ·〉 Õ ²�Ä'±�Á3È'°	¸3º�·�À	°3º/µ	¿�¶�·�Ît·�¸	µ3·�¶Ó·�¶�Ä'Á3µ'É
Îtº/¶�º�³¹À	°3º�²�´�°t±�¸3²�´�¶�·

R
d+1

× ²�³2Ç � ÿ Í ´�·�º/°3·�³^± ����Ç���Ø��CÙ�Ç7O«±�Ä	´�µ Ë ·�²�Ä	µ Í µ	¿[Îtº/Ä'±�¿�±�´�·�Á3Â�²�´�¶#±<´�·�º/°3·�É³�® ����Ç���Øm²�Át·�Î3Ï�·�´ Í�Ë ´�º wj
È'¶/Á3È'÷G´�²�È¹²�´�º�Át½ Ð ±/³�µü³^±�´�°	µ Ð ® P

µ
mjuj

È'¶/Á3È'÷G´�²�Èå²�´�°3º/Ä'±/³�µ
³^±�´�°	µ Ð ® Q

Ç
g[º�Ît²�´/±�¸3º/¶�º Ë ¸3º�·ÅÀ	°3·�Ît²�´/±�¶/Át·�¸	µ3·�»�°	Ï�À	À	® G = Aut(Γ)

¸t±û¶�·�° Ê µ	¸t±�Æ�»�°t±/¼W± Γ
º�½/® Ë ¸	®f³º�½/°t±�¿�º�³xÎ�±/·�´ý³^±�´�°	µ Ë ¸3º�·èÀ	°3·�Ît²�´/±�¶/Át·�¸	µ3· ψ »�°	Ï�À	À	®

G
¶
GL(v,C)

Ç�gc°3º�²�´�°t±�¸3²�´�¶�º
C
v È'¶/É

Á3È	·�´�²�ÈÅº/°	´�º/»�º/¸t±�Á3Â�¸3º/ÑèÀ	°#È	³,º/Ñè²�Ï'³,³,º/Ñû²�º�½�²�´�¶�·�¸	¸	®6ÆÅÀ3º�Î3À	°3º�²�´�°t±�¸3²�´�¶
W0, . . . ,Wd

³^±�´�°	µ Ð ®
²�³,·�ÒÃ¸3º�²�´�µ

A = A1
»�°t±/¼W±

Γ
Ç�TRÁ3ÈeÁ3÷c½�º/»�º

g ∈ G
³^±�´�°	µ Ð ± ψ(g) À3·�°3·�²�´/±�¸3º/¶�º Ë ¸t±æ² A ÍÀ3º ø ´�º�³�ÏÓÀ3º�Î3À	°3º�²�´�°t±�¸3²�´�¶�º Wi

È'¶/Á3È	·�´�²�È
ψ(G)

É µ	¸	¶#±�°	µt±�¸	´�¸	®f³2ÇXgcÏ�²�´�Â
χi Õ

Æ�±�°t±�Ä	´�·�°�À	°3·�Î	É
²�´/±�¶/Át·�¸	µ	È

ψWi

Ç3KXº/»�Î�± × ²�³2Ç � , Í�- þ'Ç ��CÙ�Î	Á3È g ∈ G
À3º�Á3Ï Ë µ3³

χi(g) = n−1
d∑

j=0

Qijαj(g),

»�Ît·
αj(g) ÕIË

µ3²�ÁtºL´�º Ë ·�Ä x µ	¿ X ´/±�Ä	µ'Æ Í�Ë ´�º d(x, xg) = j
Ç/QB±/³,·�´�µ3³ Í�Ë ´�ºL¿�¸t± Ë ·�¸	µ	ÈRÆ�±�°t±�Ä	´�·�°3º/¶È'¶/Á3È'÷G´�²�È Ð ·�Á3®f³�µÃ±�Á3»�·�½/°t±�µ Ë ·�²�Ä	µ3³�µ Ë µ3²�Á�±/³�µ Í µ!·�²�Á3µWÀ	°t±�¶#±�È Ë ±/²�´�ÂG¶�®2°t±�Ò!·�¸	µ	ÈRÎ	Á3È χi(g) Õ

Ë µ3²�ÁtºÃ°t± Ð µ3º/¸t±�Á3Â�¸3º�· Í ´�º χi(g) Õ Ð ·�Átº�· Ë µ3²�Átº	Ç
1¯z�
2
Gu/.�A �L 3�����

Γ � ���7������$��	� - $	$ - "X���� �����"�$	02�7��"���� �ü���������	
 - � 17��"X����������$	�	�
{39, 30, 4; 1, 5, 36} * G = Aut(Γ)

5�� ���	�
g ∈ G

*
χ2 � �'��"����7����"�1#" - �����	�	�Ó1#"X���X������
��7��$	���

ψ
$��

1 - ��1#" - ����"���$7����
 - "��������"�$ - �����
117

*
χ3 � �'��"����7����"¯1#" - �����	�	�è1#"X���X������
��7��$	���

ψ
$��[1 - ��1#" -��

����"���$7����
 - "��������"�$ - �����
104

* � -
αi(g) = αi(g

l)
�����è��� $ - � - $����� #"�������$ - � - �/�7�����

l
* 
�����3��$ -

1#" - ��� - � - � |g| *

χ2(g) =
4α0(g) + α3(g)

10− 3
, χ3(g) =

6α0(g) + α2(g)

15− 16
.



��ÿ �  7��$ - 
���� 5 ; 5 *�� ���'$7��
�� 5 � 5

� ���	� |g| = p � 1#" - ��� - �!�/�7��� -�* � -
χ2(g) − 117

�
χ3(g)− 104

�X�����������è$��
p
5

C
P[³,·�·�³

Q =




1 1 1 1
78 18 −2 −12
117 −3 −3 27
104 −16 4 −16


 .

g[º ø ´�º�³�Ï χ2(g) = (39α0(g) − α1(g) − α2(g) + 9α3(g))/100
Ç7g[º�Ît²�´/±�¶/Á3È'È

α1(g) + α2(g) =
300 − α0(g) − α3(g) Í

À3º�Á3Ï Ë µ3³ χ2(g) = (4α0(g) + α3(g))/10 − 3
Ç

T«±�Át·�· Í χ3(g) = (26α0(g) − 4α1(g) + α2(g) − 4α3(g))/75
ÇX` Ë µ	´�®2¶#±�È�°t±�¶�·�¸3²�´�¶�º α0(g) +

α1(g) + α2(g) + α3(g) = 300 Í À3º�Á3Ï Ë µ3³ χ3(g) = (6α0(g) + α2(g))/15 − 16
Ç

EG²�´/±�Á3Â�¸	®f·WÏ�´�¶�·�°#Ò«Ît·�¸	µ	ÈèÁt·�³,³�®U²�Át·�Î3Ï�÷G´<µ	¿ � � Í Át·�³,³^± ���ÌÇ
B

47A k stp'r(
Gr�	��Ó���
���� 	du��Óu ,0
Gu�,�,�dstr(

	dz 	dz ,�z��dz#qd� {39, 30, 4; 1, 5, 36}
T!º«Ä�º/¸ Ð ±«Àt±�°t±�»�°t±/¼W±«À	°3·�Î3À3º�Á�±�»�±/·�´�²�È ÍtË ´�º Γ È'¶/Á3È	·�´�²�ÈÅÎ3µ3²�´/±�¸ Ð µ3º/¸	¸3º�°3·�»�Ï�Á3È'°	¸	®f³¹»�°t±�É¼Rº�³U²Å³^±/²�²�µ	¶�º�³xÀ3·�°3·�²�· Ë ·�¸	µ	Ñ {39, 30, 4; 1, 5, 36} Í G = Aut(Γ) Í g Õ ø Át·�³,·�¸	´mÀ	°3º�²�´�º/»�º�À3º�É°#È�Î3Ä'±

p
µ	¿

G
µ
Ω = Fix(g)

Ç
1¯z�
2
Guå=7A���021 - �	$�� �W���������7���3 ����!�7�2 7��
'��"	�W�X��$	���8!
(1)

�����	�
Ω � 1� 3��� - �0��"���� * � - �	�%$ -

p = 5
*
α3(g) = 50s

�
α2(g) = 75t

�
G
$7�W� - �X��"	�Ã�7�

� �7������$7� - 
ý1 - "������	� 25
* �	�%$ -

p = 3
*
α3(g) = 30s

*
α2(g) = 45t

* �	�%$ -
p = 2

*
α2(g) = 0

�
α3(g) = 20s &

(2)
�����	�

Ω
�'
������������

n
� �	�	�	� - � * � - �	�%$ -

p = 13
*
n = 1

*
α3(g) = 130s + 26

�
α2(g) =

195t + 39
* �	�%$ -

p = 2
*
n = 2, 4, 6

*
α3(g) = 20s− 4n

�
α2(g) = 30t− 6n &

(3)
�����	�

Ω
� - ��� - �7�R�3

m

'��"('!�	$ * 1 - 1���"�$ - $���� - �(� �!� �	���è$��G"�������� - �'$	�	�

3


Γ
* � -

p = 3�å�	�%$ -
m = 3

*
α3(g) = 30s − 12 6 180

*
s = 1, 2, . . . , 6

*
α2(g) = 45t − 18

* �	�%$ -
m = 6

*
α3(g) = 6, 36

*
α2(g) = 45t− 36 &

(4)
�����	�

[a] ⊂ Ω
�����è$7��� - � - " - �¯
'��"('!�	$	0

a
* � -

p = 2
5

C
gcÏ�²�´�Â

Ω Õ À	Ï�²�´�º/ÑÅ»�°t±/¼<Ç�Kd±�Ä�Ä'±�Ä 300 = 12 ·25 Í ´�º p = 2, 3
µ'Á3µ
,'Ç�TRÁ3È

i > 0
À3º�Átº�ÒÃµ3³

αi(g) = pwi
Ç

gcÏ�²�´�Â
p = 5

ÇXKd±�ÄåÄ'±�Ä
χ2(g) − 117

Ît·�Á3µ	´�²�È ¸t±
5 Í ´�º α3(g) = 50s

ÇBT«±�Át·�· Í χ3(g) − 104Ît·�Á3µ	´�²�Èå¸t±
5 Í À3º ø ´�º�³�Ï α2(g) = 75t

Ç�T!º/À	Ï�²�´�µ3³ Í�Ë ´�º G ²�º�Ît·�°#ÒÃµ	´ ø Át·�³,·�¸	´ f À3º/°#È�Î3Ä'± 25 Í
g = f5

ÇXKXº/»�Î�±
χ2(g) = α3(g)/10 − 3

µ
χ2(g) − 117

Ît·�Á3µ	´�²�ÈÖ¸t±�Ø�, Í À3º ø ´�º�³�Ï α3(g) = 200 Í
χ3(g) = α2(g)/15 − 16

µ
χ3(g) − 104

Ît·�Á3µ	´�²�ÈÓ¸t±ÃØ�, Í À3º ø ´�º�³�Ï α2(g) = 300 Í À	°3º/´�µ	¶�º/°3· Ë µ3·�ÇgcÏ�²�´�Â
p = 3

ÇXKd±�ÄåÄ'±�Ä
χ2(g) − 117

Ît·�Á3µ	´�²�È ¸t±
3 Í ´�º α3(g) = 30s

ÇBT«±�Át·�· Í χ3(g) − 104Ît·�Á3µ	´�²�ÈÓ¸t±
3 Í À3º ø ´�º�³�Ï α2(g) = 45t

Ç
gcÏ�²�´�Â

p = 2
Ç�Kd±�Ä<Ä'±�Ä

c2 = 5 Í ´�º α2(g) = 0
Ç�T«±�Át·�· Í�Ë µ3²�Átº χ2(g) = (4α0(g)+α3(g))/10−3¸3· Ë ·�´�¸3º Í À3º ø ´�º�³�Ï α3(g) = 20s

Ç
gcÏ�²�´�Â

Ω
È'¶/Á3È	·�´�²�È

n
É Ä'Á3µ	Ä�º/Ñ�ÇB]^²�Á3µ

n = 1 Í ´�º p Ît·�Á3µ	´èþ��<µ�Ø�� Í À3º ø ´�º�³�Ï p = 13
Ç	T«±�Át·�· Í

χ2(g) = (4+α3(g))/10−3
µ
α3(g) = 130s+26 Í χ3(g) = (6+α2(g))/15−16

µ
α2(g) = 195t+39

Ç
gcÏ�²�´�Â

n > 1
Ç�J�¶�µ'Î3ÏW»�°t±�¸	µ Ð ®åT!·�Á3Â�²�±�°	´/±[µ3³,·�·�³ n 6 1+39/6

µ
p
Ît·�Á3µ	´WØ��Gµ

300−n Ç/Kd±�ÄÄ'±�Ä
a1 = 8 Í ´�º p Ît·�Á3µ	´ 10−n Í p = 2 Í n = 2, 4, 6 Í'Ë µ3²�Átº χ2(g) = (4n+α3(g))/10− 3

¸3· Ë ·�´�¸3ºµ
α3(g) = 20s− 4n

Ç�T«±�Át·�· Í	Ë µ3²�Átº χ3(g) = (6n+ α2(g))/15 − 16 Ë ·�´�¸3ºÃµ α2(g) = 30t− 6n
Ç

gcÏ�²�´�Â
Ω
²�º�²�´�º/µ	´¯µ	¿

m
¶�·�° Ê µ	¸ Í À3º/Àt±�°	¸3ºÓ¸t±�Æ#º�Î3È'Ô!µ'Æ#²�ÈÖ¸t±û°t±/²�²�´�º�È'¸	µ	µ 3

Ç�KXº/»�Î�±
Ω
È'¶/É

Á3È	·�´�²�ÈIÄ'Á3µ	Ä�º/Ñç¶
Γ3

µ
m 6 6

Ç�T«±�Át·�· Í p Ît·�Á3µ	´æþ�� Í 300 − m
µ

6 − m Í À3º ø ´�º�³�Ï p = 3 Í
Ë µ3²�Átº χ2(g) = (4m + α3(g))/10 − 3

Ît·�Á3µ	´�²�ÈI¸t±¹þ Í À3º ø ´�º�³�Ï α3(g) = 30s − 4m
ÇLEL´�²�÷LÉ

Î�±
m = 3 Í α3(g) = 30s − 12 6 180

µ
s = 1, 2, ..., 6

µ'Á3µ
m = 6 Í α3(g) = 6, 36

Ç2icµ3²�Átº
χ3(g)− 104 = (6m+ α2(g))/15 − 120

Ît·�Á3µ	´�²�Èè¸t±<þ Í À3º ø ´�º�³�Ï α2(g) = 45t− 6m
Ç



� $«��
'� - � - ""�L�3������Å���7������$��	� - $	$ - "X���� �����"�$ - � - ��"����[� � ,
gcÏ�²�´�Â

[a] ⊂ Ω
Î	Á3È�¸3·�Ä�º/´�º/°3º/ÑÖ¶�·�° Ê µ	¸	® a

Ç7]^²�Á3µ
p > 5 Í ´�º [u] ∩ [a]

È'¶/Á3È	·�´�²�È ,�É Ä'Á3µ	Ä�º/Ñ
Î	Á3È

u ∈ Γ2(a)−Ω Í À	°3º/´�µ	¶�º/°3· Ë µ3·L²6´�·�³ Í�Ë ´�ºGÎ	Á3È!Î3¶�Ï#Æ«¶�·�° Ê µ	¸ b, c ∈ [u]∩ [a]
À3º�Î3»�°t±/¼

[b]∩ [c]²�º�Ît·�°#ÒÃµ	´
a Í þÃ¶�·�° Ê µ	¸	®Uµ	¿ [u] ∩ [a]

µ ,«¶�·�° Ê µ	¸¯µ	¿ u〈g〉 Ç3]^²�Á3µ p = 3 Í ´�º<²[Ï Ë ·�´�º�³ü°t±�¶�·�¸3²�´�¶
p133 = 8

µ
p313 = 3

µ3³,·�·�³
Γ3(a) ⊂ Ω

Ç	gc°3º/´�µ	¶�º/°3· Ë µ3·!²c´�·�³ Í	Ë ´�º |Ω| 6 60
Ç
B

1¯z�
2
Gu��BA,��021 - �	$�� �W���������7���3 ����!�7�6 7��
'��"	�W�X��$	���8!
(1)

�����	�
Ω
� - �X��"	�Ã�7�«
'��"('!�	$	0

b
*
c
* $���� - �(� �!�7�����Ó$��["�������� - �'$	�	�

2


Γ
* � -

p 6 3 &
(2)

�����	�
p = 3

� |CG(g)|
�X���	�7�����Ó$��

25
* � -

Ω � 1� 3��� - �:��"����x�Ó�	�%$ -
α3(g) = 300

* �	�%$ -
α3(g) = α1(g) = 150

* �	�%$ -
α2(g) = 225

*
α1(g) = 75

5

C
]^²�Á3µ

p > 11 Í ´�º Ω Õ ¶�À3º�Á3¸3·<°3·�»�Ï�Á3È'°	¸	®2ÑÖ»�°t±/¼ ²
λ = 8 Í µ = 5

µÖ²�´�·�À3·�¸	µ
k′ > 10

Ç
JI²�Á3Ï Ë ±/· Γ3(a) ⊂ Ω

²[Ï Ë ·�´�º�³ü°t±�¶�·�¸3²�´�¶ p313 = 3
µ
p133 = 2 Í À3º�Á3Ï Ë µ3³ [a] ⊂ Ω Í À	°3º/´�µ	¶�º/°3· Ë µ3·²[Át·�³,³,º/Ñ ����Ç�Q�¸t± Ë µ	´ Í p = 11

µ |Γ3(a) ∩ Ω| = 4
Î	Á3ÈèÁ3÷c½�º/Ñ¯¶�·�° Ê µ	¸	® a ∈ Ω

Çtgc°3º/´�µ	¶�º/°3· Ë µ3·²c´�·�³ Í	Ë ´�ºÃ¶ ø ´�º�³ü²�Á3Ï Ë ±/·[À3º�Á3Ï Ë µ3³ |Ω(a)| = 6
Ç

J¹²�Á3Ï Ë ±/· p = 7
Î	Á3È

a ∈ Ω
À3º�Î3»�°t±/¼

Γ3(a)∩Ω
µ3³,·�·�´ ��Øc¶�·�° Ê µ	¸ Í |Ω(a)| = 18

µ
5|Ω2(a)| =

16y + 9(18 − y) Í À3º ø ´�º�³�Ï y = 4
µ |Ω2(a)| = 38 Í À	°3º/´�µ	¶�º/°3· Ë µ3·W²[´�·�³ Í	Ë ´�º |Ω| 6 60

Ç
Je²�Á3Ï Ë ±/· p = 5

Î	Á3È
a ∈ Ω

À3º�Î3»�°t±/¼
Γ3(a)∩Ω

µ3³,·�·�´ � �W¶�·�° Ê µ	¸ Í |Ω(a)| = 24
µ |Ω2(a)| >

24 · 15/5 Í À	°3º/´�µ	¶�º/°3· Ë µ3·�ÇPc´/±�Ä Í p = 2, 3
Ç

gcÏ�²�´�Â
p = 3

µ |CG(g)|
Ît·�Á3µ	´�²�È¯¸t±

25
Çt]^²�Á3µ

Ω Õ ¸3·�À	Ï�²�´�º/Ñ�»�°t±/¼ Í ´�º |Ω| Ît·�Á3µ	´�²�È¯¸t± ��, ÍÀ	°3º/´�µ	¶�º/°3· Ë µ3·�Ç7Q�¸t± Ë µ	´ Í Ω Õ À	Ï�²�´�º/Ñ¯»�°t±/¼äµ Ë µ3²�Á�± α3(g) = 30s Í α2(g) = 45t
Ît·�Á3È'´�²�ÈÓ¸t±<Ø�,'Ç

EL´�²�÷6Î�±!Á3µ3½�º
α3(g) = 300 Í Á3µ3½�º α3(g) = α1(g) = 150 Í Á3µ3½�º α2(g) = 225 Í α1(g) = 75

Ç
B

�BA,n-	du��5,0
Gu�,�,�dstr(

	dz 	dz ,�z��dz#qd� {39, 30, 4; 1, 5, 36} �stz 	���dqdqdr6,�;
2
Gz#p 	d��dq��  , * o �du�

T!º�Ä�º/¸ Ð ±m°t±/½�º/´�® ½/Ï�Ît·�³xÀ	°3·�Î3À3º�Á�±�»�±�´�Â Í^Ë ´�º G Ît·�Ñ3²�´�¶�Ï�·�´�´�°t±�¸	¿�µ	´�µ	¶�¸3º�¸t±�³�¸3º�Ò!·�²�´�¶�·
¶�·�° Ê µ	¸Ó»�°t±/¼W± Γ µ ��þ!Ît·�Á3µ	´ |G| Ç3KXº/»�Î�± |G : Ga| = 300

µ
π(G) = {2, 3, 5, 13} Ç

1¯z�
2
GuåD�A � ���	�
f � � �7������$7�W1 - "������	� 13 �3 G * g � � �7������$7�W1#" - ��� - � - 1 - "������	� p 6= 13�3

CG(f)
�
Ω = Fix(g)

* � -
p = 2

* |Ω| = 14
*
α3(g) = 104

*
α2(g) = 156

�
α2(g) = 26

*

Ó�#������$ - ����� * |CG(f)|

$7�6�X���	�7�����è$��
4
5

C
J�¶�µ'Î3Ï!´�·�º/°3·�³�® �

Fix(f) = {a} Õ º�Î3¸3º/¶�·�° Ê µ	¸	¸	®2ÑÅ»�°t±/¼ Í α3(f) = 130s+26
µ
α2(f) =

195t+ 39
Ç

]^²�Á3µ
Ω
È'¶/Á3È	·�´�²�È

n
É Ä'Á3µ	Ä�º/Ñ Í ´�º p = 2 Í n = 2, 4, 6

Ç�gc°3º/´�µ	¶�º/°3· Ë µ3·W²cÎt·�Ñ3²�´�¶�µ3·�³ f ¸t± Ω Ç]^²�Á3µ
Ω
²�º�²�´�º/µ	´Óµ	¿

m
¶�·�° Ê µ	¸ Í À3º/Àt±�°	¸3ºè¸t±�Æ#º�Î3È'Ô!µ'Æ#²�Èý¸t±Å°t±/²�²�´�º�È'¸	µ	µ 3

¶
Γ Í ´�º m = 3µ'Á3µ

m = 6 Í À	°3º/´�µ	¶�º/°3· Ë µ3·�ÇgcÏ�²�´�Â
Ω
²�º�Ît·�°#ÒÃµ	´W¶�·�° Ê µ	¸	® b, c Í ¸t±�Æ#º�Î3È'Ô!µ3·�²�ÈÃ¸t±L°t±/²�²�´�º�È'¸	µ	µÅØL¶ Γ Ç/KXº/»�Î�± |Ω| = 13l+1

Ç
]^²�Á3µ

p = 3 Í ´�º l = 2 Í χ2(g) = (52l+4+α3(g))/10−3
Ît·�Á3µ	´�²�ÈW¸t±Lþ Í À3º ø ´�º�³�Ï α3(g) = 30m+12

Ç
T«±�Át·�· Í χ3(g) = (78l + 6 + α2(g))/15 − 16

µ
α2(g) = 45n + 18

Ç7Kd±�ÄmÄ'±�Ä Ë µ3²�Á�± α3(g) Í α2(g)Ît·�Á3È'´�²�Èè¸t± ��þ Í ´�º 5m+ 2
µ
5n+ 2

Ît·�Á3È'´�²�ÈÓ¸t± ��þ Í À3º ø ´�º�³�Ï m = n = 10 Í À	°3º/´�µ	¶�º/°3· Ë µ3·�Ç]^²�Á3µ
p = 2 Í ´�º l = 1, 3 Í�Ë µ3²�Átº χ2(g) = (52l+4+α3(g))/10−3

¸3· Ë ·�´�¸3º Í À3º ø ´�º�³�Ï α3(g) =
20m+8l− 4

Ç�T«±�Át·�· Í�Ë µ3²�Átº χ3(g) = (78l+6+α2(g))/15− 16 Ë ·�´�¸3º!µ α2(g) = 30n+12l− 6
Ç

Kd±�ÄÅÄ'±�Ä Ë µ3²�Á�± α3(g) Í α2(g)
Ît·�Á3È'´�²�È�¸t± ��þ Í ´�º 5m+2l− 1

µ
5n+2l− 1

Ît·�Á3È'´�²�È�¸t± ��þ'Ç#]^²�Á3µ
l = 1 Í ´�º m = n = 5 Í ±«·�²�Á3µ l = 3 Í ´�º m = n = 10

Ç�EL´�²�÷6Î�±
α3(g) = 104 Í α2(g) = 156

Ç
B

1¯z�
2
Gu��BA,��021 - �	$�� �W���������7���3 ����!�7�6 7��
'��"	�W�X��$	���8!
(1)

"����"X��'!�3��02�û"������	�	���
S(G)

�'
������������ {2, 3} � ��"3 	1	1 - � &
(2)

� - � - ���
T̄
��"3 	1	1	0

Ḡ = G/S(G)
�3 - � - "X��$

L2(25)
*
T̄a �

��� � �	"�������$�� �3��"3 	1	1��G1 - "������ �
���

26
�
S(G) = 1

5



� � �  7��$ - 
���� 5 ; 5 *�� ���'$7��
�� 5 � 5

C
Kd±�Ä�Ä'±�Ä

v = 300 Í ´�º S(G) È'¶/Á3È	·�´�²�È {2, 3, 5} É »�°	Ï�À	À3º/Ñ�ÇXJ�¶�µ'Î3ÏèÁt·�³,³�® � Ë µ3²�Átº |S(G)|¸3·cÎt·�Á3µ	´�²�ÈÓ¸t± ,'Ç
gcÏ�²�´�Â

T̄ Õ Ð º/Ä�º�Á3Â[»�°	Ï�À	À	® Ḡ = G/S(G)
Ç�g[º � � Í ´�·�º/°3·�³^± ���	»�°	Ï�À	Àt±

T̄
µ	¿�º�³,º/°3¼[¸t±

L2(25) Í
U3(4) Í 2F4(2)

′ ÇdT«±�Át·�· Í |T̄ : T̄a|
Ît·�Á3µ	´�²�Èü¸t±ÖØ�,mµ¹Ît·�Á3µ	´¹þ����'Ç^g[º ø ´�º�³�Ï T̄ ∼= L2(25) Í T̄a ÕÎ3µ ø Î3°t±�Á3Â�¸t±�È¯»�°	Ï�À	Àt±«À3º/°#È�Î3Ä'±�Ø��«µ	¸'Ît·�Ä�²�±�þ����!¶ T̄ Ç�EL´�²�÷6Î�± S(G) = 1

Ç
BQB±�¶�·�° Ê µ3³çÎtº/Ä'±�¿�±�´�·�Á3Â�²�´�¶�º�²�Át·�Ît²�´�¶�µ	È ��ÇXg[ºèÁt·�³,³,· < Ð º/Ä�º�Á3Â T »�°	Ï�À	À	®

G
µ	¿�º�³,º/°3¼R·�¸

L2(25)
µ
Ta Õ

Î3µ ø Î3°t±�Á3Â�¸t±�Èè»�°	Ï�À	Àt±WÀ3º/°#È�Î3Ä'±<Ø��'Ç %[º�³�À	Â�÷G´�·�°	¸	®f·[¶�® Ë µ3²�Át·�¸	µ	ÈèÀ3º/Ä'±�¿�®2¶#±�÷G´ Í
Ë ´�º«Î3µ3²�´/±�¸ Ð µ3º/¸	¸3ºÅ°3·�»�Ï�Á3È'°	¸	®2ÑÓ»�°t±/¼>²[³^±/²�²�µ	¶�º�³æÀ3·�°3·�²�· Ë ·�¸	µ	Ñ {39, 30, 4; 1, 5, 36} ¸3·c¶�º/¿�¸	µ'ÉÄ'±/·�´�Ç7V^Át·�Ît²�´�¶�µ3· �cÎtº/Ä'±�¿�±�¸3º	Ç

1¯dp'z 	du	p�o8	du
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���t��#�"u�������rv_�SKA� V�0 2�O 5 +�-�+�( N�.w8:2�N 5 ;7*�� =�g�-/OZxA2�( c 4�0�? g�-/OZxA2�( c 4�0 Y[.7( T�� V 2 0 *I* © �ED�D�D�� ="!3ylN�.ScAN�. s -�+�<#� @ N � �@ + 5 c 0 .�+�W 0RQ +�* � j-��#Ì�
.���z7{�|�}S~S�7�[��������� �d�w{E�	�l��|u�������l� ~G}��������3��|/�X�/���t}��[�/�/����}������/�����/�2|��������/��|��/�����6��|/}���}L���t}�������������/��|��������/�������

{56, 45, 1; 1, 9, 56} efeG� ����� � �:� � i�	�
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�� =����Sj * 	 © � ��� =��X���-��	1i��-�����
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