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]z¯e°q±|²�²�³P±�´�°	µ	¶#±|·�³¹¸2·�º|°	µ2·�¸	´�µ	°2º|¶#±�¸	¸	¯¤·S»�°q±|¼N¯¾½�·�¿bÀ2·�´�·�Á2ÂZµÄÃ	°q±�´�¸	¯6ÅÄ°2·�½�·�°�Æ#XSÁ2ÇÄ¶�·�°'È

É µ	¸	¯ a
»�°q±|¼V±

Γ Ê ·�°2·�¿ Γi(a)
º�½�º|¿�¸q± Ê µ2³ i

ÈËº|Ã	°2·�²�´�¸2º�²�´�Âi¶�·�° É µ	¸	¯ a Ì ´�Æ�·�Æ�À2º�Í2»�°q±|¼ Ì µ	¸'Í2Î#ÈÏ µ	°2º|¶#±�¸	¸	¯1Ð Γ
¸q±Ä³®¸2º�Ñ!·�²�´�¶�·Z¶�²�·�Å�¶�·�° É µ	¸ Ì ¸q±�Å#º�Í2Ç'Ò!µ'Å#²�Ç�¸q±Ó°q±|²�²�´�º�Ç'¸	µ	µ i º|´ a ÆATNº�Í2»�°q±|¼

Γ(a) = Γ1(a)
¸q±�¿�¯1¶#±|·�´�²�Ç�º|Ã	°2·�²�´�¸2º�²�´�Â�ÔM¶�·�° É µ	¸	¯ a

µzº�½�º|¿�¸q± Ê ±|·�´�²�Ç [a] Ì ·�²�Á2µz»�°q±|¼ Γ
¼Nµ	Ã'È

²�µ	°2º|¶#±�¸�ÆqTNº�Áqº�ÑZµ2³
a⊥ = {a} ∪ [a]

Æ
ÕoÖZ×�Øq×�Ù2Ú�ÛÝÜ|×ËÞ�ßáà2Ù2â ¸q±�¿�¯1¶#±|·�´�²�Ç Ê µ2²�Áqº�¶�·�° É µ	¸ã¶�·�·Äº|Ã	°2·�²�´�¸2º�²�´�µ�Æ,[D°q±|¼ Γ

¸q±�¿�¯1¶#±|·�´|È
²�Ç ÞA×�ä�å�æ�ç|Þ�Ù2â�èêé�ÖZ×�Øq×�Ù2à

k Ì ·�²�Á2µë²�´�·�À2·�¸	ÂìÁ2Ôb½�º|Ði¶�·�° É µ	¸	¯íµ	¿
Γ
°q±�¶�¸q±

k
ÆA[D°q±|¼

Γ
¸q±�¿�º|¶�·�³

ÞA×�î|×ËÞ�Ù2ï1ÞA×�ä�å�æ�ç|Þ�Ù2â�èíéNØ2ð�Þ�ð�èS×�ÖJÞ�ð�èNà
(v, k, λ) Ì ·�²�Á2µñº|¸ì²�º�Íq·�°#ÑZµ	´ v ¶�·�° É µ	¸ Ì °2·�»�Î�Á2Ç'°2·�¸ñ²�´�·�ÈÀ2·�¸	µ

k Ì µÓÃ'±�ÑáÍqº�·b·�»�ºV°2·�½|°2ºSÁq·�ÑZµ	´!¶ λ ´�°2·�Î�»�º�Á2Â�¸	µ	Ã'±�ÅDÆ'[D°q±|¼ Γ ò Ü�Ø2ï�æ2Ùq×�ÞA×�ä�å�æ�ç|Þ�Ù2â,óñäôÞ�ð�õ
é\Ø2ð�Þ�ð�èS×�ÖJÞ�ð�èNà

(v, k, λ, µ) Ì ·�²�Á2µÓº|¸=°2·�½�·�°	¸2ºS°2·�»�Î�Á2Ç'°2·�¸Óö¤²�º�º|´�¶�·�´�²�´�¶�Î�Ô\Ò!µ2³®µÓÀq±�°q±|³,·�´�°q±|³®µ Ìµ
[a] ∩ [b]

²�º�Íq·�°#ÑZµ	´
µ
¶�·�° É µ	¸¹Í	Á2Ç÷Á2Ôb½|¯6Å÷Í2¶�Î#Å÷¶�·�° É µ	¸ a Ì b Ì ¸q±�Å#º�Í2Ç'Ò!µ'Å#²�Çø¸q±i°q±|²�²�´�º�Ç�È¸	µ	µzùá¶

Γ
Æ	W�À2º�Á2¸2·N°2·�»�Î�Á2Ç'°	¸	¯1Ð�»�°q±|¼úÍ2µq±|³,·�´�°q±=ù!¸q±�¿�¯1¶#±|·�´�²�Ç é�à�æ2Ú�Ù2ïJÞA×�ä�å�æ�ç|Þ�Ù2â�èUäôÞ�ð�õ,ï�è Æ

TbÎ�²�´�Â
F ò ¸2·�Ã�º|´�º|°	¯1ÐZÃ'Á�±|²�²�»�°q±|¼Sº|¶2Æ|[D°q±|¼ Γ

¸q±�¿�º|¶�·�³ æ2ï�û�ð�æ2Ú�Ù2ï
F ü äôÞ�ð�õ,ï�è Ì ·�²�Á2µ [a] Áq·�ÑZµ	´¶

F
Í	Á2ÇìÁ2Ôb½�º|Ðñ¶�·�° É µ	¸	¯ a

»�°q±|¼V±
Γ
Æ

OP²�Á2µ�¶�·�° É µ	¸	¯ u Ì w ¸q±�Å#º�Í2Ç'´�²�Ç�¸q±Ó°q±|²�²�´�º�Ç'¸	µ	µ
i
¶
Γ Ì ´�º Ê ·�°2·�¿ bi(u,w) ýþÊ ·�°2·�¿ ci(u,w) ÿº�½�º|¿�¸q± Ê µ2³ Ê µ2²�Áqºñ¶�·�° É µ	¸�¶ñÀ2·�°2·�²�· Ê ·�¸	µ	µ Γi+1(u) ý Γi−1(u) ÿ ² [w] Æ�[D°q±|¼ Γ

Í2µq±|³,·�´�°q±
d
¸q±�È

¿�¯1¶#±|·�´�²�Ç�� à2é�Öáð|Ù��2à2ï�Ù2Ù2ï\ÞA×�ä�å�æ�ç|Þ�Ù2â�èUéNèNð|é�é�àqÜ�ï�èÝØq×ËÞA×�é�×��'×�Ù2à2ó {b0, b1, . . . , bd−1; c1, . . . , cd} Ì·�²�Á2µi¿�¸q± Ê ·�¸	µ	Ç bi(u,w) µ ci(u,w) ¸2·!¿�±�¶�µ2²�Ç'´ñº|´Ä¶�¯¤½�º|°q±Ä¶�·�° É µ	¸ u Ì w ¸q±=°q±|²�²�´�º�Ç'¸	µ	µ
i
¶
ΓÍ	Á2ÇÄÁ2Ôb½�º|»�º

i = 0, . . . , d
Æ2TNº�Áqº�ÑZµ2³

ai = k − bi − ci
Æ

I�µ2²�´�·�³P±Vµ	¸ Ï µ'Íq·�¸	´�¸2º�²�´�µz²\³®¸2º�Ñ!·�²�´�¶�º�³¹´�º Ê ·�Ã P µì³®¸2º�Ñ!·�²�´�¶�º�³¹À	°#Ç	³®¯6Å
L
¸q±�¿�¯1¶#±|·�´�²�Ç

α
È ��ð|é�Öáà���Ù2ï�óìä�×�ï�èS×�ÖJÞ�àq×�ó=Ø2ï�Þ	ç � û�ð

(s, t) Ì ·�²�Á2µZÃ'±�ÑáÍ�±�ÇZÀ	°#Ç	³P±�Ç=²�º�Íq·�°#ÑZµ	´V°2º|¶�¸2º s+1
´�º Ê Ã	Î ÌÃ'±�ÑáÍ�±�Ç!´�º Ê Ã'±¤Áq·�ÑZµ	´b°2º|¶�¸2º\¸q± t+1

À	°#Ç	³,º|Ð Ì Á2Ôb½|¯¤·PÍ2¶�·�´�º Ê Ã	µ!Áq·�Ñá±�´b¸2·6½�º�Áq·�· Ê ·�³�¸q±Jº�Í2¸2º|ÐÀ	°#Ç	³,º|Ð Ì µ�Í	Á2Ç�Á2Ôb½�º|»�ºÄ±�¸	´�µ2¼bÁ�±�»�± (a, l) ∈ (P,L )
¸q±�Ð'Íq·�´�²�Ç�´�º Ê ¸2º α À	°#Ç	³®¯6Å Ì À	°2º�Å#º�Í2Ç'Ò!µ'Å

Ê ·�°2·�¿ a µiÀ2·�°2·�²�·�Ã'±�Ô\Ò!µ'Å l ý º�½�º|¿�¸q± Ê ·�¸	µ2· pGα(s, t) ÿ ÆDW ²�Á2Î Ê ±|· α = 1
»�·�º�³,·�´�°	µ	Ç�¸q±�¿�¯1¶#±|·�´|È

²�Ç ï�î�ï�î��Z×�Ù2Ù2â�è��'×�Öáâ�ÞA×
		å#ä�ï�æ2Ú�Ù2à2û�ï�è µ�º�½�º|¿�¸q± Ê ±|·�´�²�Ç GQ(s, t)
Æ�^�º Ê · Ê ¸	¯1Ð�»�°q±|¼M»�·�º�³,·�´�°	µ	µ

º|À	°2·�Íq·�Á2Ç	·�´�²�Çã¸q±�³®¸2º�Ñ!·�²�´�¶�·ì´�º Ê ·�Ã P µ�Í2¶�·Ä´�º Ê Ã	µ¹²�³,·�ÑZ¸	¯ Ì ·�²�Á2µ¹º|¸	µ÷Áq·�Ñá±�´i¸q±zÀ	°#Ç	³,º|Ð�Æ^�º Ê · Ê ¸	¯1Ðì»�°q±|¼ »�·�º�³,·�´�°	µ	µ pGα(s, t)
²�µ'Á2Â�¸2ºV°2·�»�Î�Á2Ç'°2·�¸Ä²

v = (s+1)(1+ st/α) Ì k = s(t+1) Ì
λ = s − 1 + t(α − 1) Ì µ = α(t + 1)

Æ1I�µ'Á2Â�¸2º�°2·�»�Î�Á2Ç'°	¸	¯1Ðe»�°q±|¼ ²ñ´|±�Ã	µ2³®µ¾Àq±�°q±|³,·�´�°q±|³®µ
�
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Í	Á2Ç=¸2·�Ã�º|´�º|°	¯6ÅÓ¸q±�´�Î�°q±�Á2Â�¸	¯6Å Ê µ2²�·�Á α Ì s Ì t ¸q±�¿�¯1¶#±|·�´�²�Ç Ø2é�×�Ü � ï|ä�×�ï�èS×�ÖJÞ�à��'×�é�û�à�èuäôÞ�ð�õ,ï�è Í	Á2Ç
pGα(s, t)

Æ
XVÑ�Æ�`bÎ�Áq·�¸áÀ	°2·�Í	Áqº�ÑZµ'ÁÓ¿�±�Í�± Ê Î!µ	¿�Î Ê ·�¸	µ	Ç!Í2µ2²�´|±�¸ Ï µ2º|¸	¸2ºS°2·�»�Î�Á2Ç'°	¸	¯6Å!»�°q±|¼Sº|¶ Ì ¶bÃ�º|´�º|°	¯6Åº|Ã	°2·�²�´�¸2º�²�´�µ�¶�·�° É µ	¸ ò ²�µ'Á2Â�¸2ºì°2·�»�Î�Á2Ç'°	¸	¯¤·Z»�°q±|¼N¯M²á¸2·�»�Á�±�¶�¸	¯¤³ ²�º�½�²�´�¶�·�¸	¸	¯¤³ ¿�¸q± Ê ·�¸	µ2·�³³,·�¸	Â É ·ÄÁ2µ2½�ºi°q±�¶�¸	¯¤³ t

Í	Á2Ç÷Í�±�¸	¸2º|»�ºi¸q±�´�Î�°q±�Á2Â�¸2º|»�º Ê µ2²�Á�± t Æ��D±|³,·�´�µ2³ Ì,Ê ´�º�²�µ'Á2Â�¸2ºi°2·�»�Î#ÈÁ2Ç'°	¸	¯1Ðì»�°q±|¼ú²J¸2· Ï ·�Á2¯¤³¹²�º�½�²�´�¶�·�¸	¸	¯¤³ã¿�¸q± Ê ·�¸	µ2·�³ãÇ'¶|Á2Ç	·�´�²�ÇÄ»�°q±|¼Sº�³÷¶!À2º�Áqº|¶�µ	¸	¸2º�³¹²�Á2Î Ê ±|· Ì±V¶�À2º�Á2¸2·b°2·�»�Î�Á2Ç'°	¸	¯1Ðñ»�°q±|¼ Ì ¶áÃ�º|´�º|°2º�³øº|Ã	°2·�²�´�¸2º�²�´�µ�¶�·�° É µ	¸ ò ²�µ'Á2Â�¸2ºá°2·�»�Î�Á2Ç'°	¸	¯¤·b»�°q±|¼N¯
¶=À2º�Áqº|¶�µ	¸	¸2º�³ ²�Á2Î Ê ±|· Ì Á2µ2½�ºZµ2³,·�·�´=Í2µq±|³,·�´�°�ù Ì Á2µ2½�ºZÇ'¶|Á2Ç	·�´�²�Ç�»�°q±|¼Sº�³¹^��Ð'Áqº|°q±'Æq^o±�Ã	µ2³ º�½�È°q±�¿�º�³ Ì ¿�±�Í�± Ê ±N`bÎ�Áq·�¸q±b²�¶�º�Í2µ	´�²�Ç=ÃZº|À	µ2²�±�¸	µ	ÔeÍ2µ2²�´|±�¸ Ï µ2º|¸	¸2ºS°2·�»�Î�Á2Ç'°	¸	¯6ÅZ»�°q±|¼Sº|¶ Ì ¶bÃ�º|´�º|°	¯6Åº|Ã	°2·�²�´�¸2º�²�´�µñ¶�·�° É µ	¸ ò ²�µ'Á2Â�¸2º!°2·�»�Î�Á2Ç'°	¸	¯¤·b»�°q±|¼N¯e²J¸2·�»�Á�±�¶�¸	¯¤³ø²�º�½�²�´�¶�·�¸	¸	¯¤³ã¿�¸q± Ê ·�¸	µ2·�³ tÍ	Á2Ç

t = 1, 2, . . .W������D¿�±�¶�·�° É ·�¸2ºZ°2· É ·�¸	µ2·b¿�±�Í�± Ê µz`bÎ�Áq·�¸q±VÍ	Á2Ç t = 4
µìÀ2²�·�¶|Íqº|»�·�º�³,·�´�°	µ Ê ·�²�Ã	µ'Å�º|Ã	°2·�²�´�¸2º�È²�´�·�Ð�¶�·�° É µ	¸�Æ�W °q±|½�º|´�·�� ù��oÀ2º�Á2Î Ê ·�¸q±Ó°2·�Í2Î�Ã Ï µ	Çz¿�±�Í�± Ê µ�`bÎ�Áq·�¸q±ZÍ	Á2Ç t = 5

Ã�²�Á2Î Ê ±�Ô Ì Ã�º|»�Í�±º|Ã	°2·�²�´�¸2º�²�´�µ�¶�·�° É µ	¸ ò µ2²�Ã'Á2Ô Ê µ	´�·�Á2Â�¸	¯¤·V»�°q±|¼N¯SÆW Í�±�¸	¸2º|Ð °q±|½�º|´�· °q±|²�²�³P±�´�°	µ	¶#±�Ô\´�²�ÇêÍ2µ2²�´|±�¸ Ï µ2º|¸	¸2º?°2·�»�Î�Á2Ç'°	¸	¯¤· »�°q±|¼N¯ Ì ¶íÃ�º|´�º|°	¯6Å
º|Ã	°2·�²�´�¸2º�²�´�µ¾¶�·�° É µ	¸ ò µ2²�Ã'Á2Ô Ê µ	´�·�Á2Â�¸	¯¤·�À2²�·�¶|Íqº|»�·�º�³,·�´�°	µ Ê ·�²�Ã	µ2·�»�°q±|¼N¯êÍ	Á2Ç

pGs−5(s, t)
Æ

W�¯6Íq·�Á2µ2³ ²�¸q± Ê ±�Á�±�Àq±�°q±|³,·�´�°	¯ (s, t) Ì Ã�º|´�º|°	¯¤·=µ2³,·�·�´zµ2²�Ã'Á2Ô Ê µ	´�·�Á2Â�¸	¯1Ð÷À2²�·�¶|Íqº|»�·�º�³,·�´�°	µ Ê ·�È²�Ã	µ	Ð�»�°q±|¼MÍ	Á2Ç
pGs−5(s, t) Ì ¶�Ã'Á�±�Í2¯1¶#±|·�³®¯1Ði¶ÄÃ'± Ê ·�²�´�¶�·áº|Ã	°2·�²�´�¸2º�²�´�µi¶�·�° É µ	¸	¯u¶=Í2µ2²�´|±�¸ Ï µ'Èº|¸	¸2ºZ°2·�»�Î�Á2Ç'°	¸	¯1Ðz»�°q±|¼=Æ

���ow����,n��ëw#m! ow2C#"J 2���	$
Γ % �A���	�'&á�|�A�����'$�$	/1� 0A����
�� -	( � - ������"����������	�	� ( "��*) ���'+

pGs−5(s, t)
5-, ���	�

Γ

��	������/1
��������.+ñ
á�	����������
'� - �#"�������$ - ������
'��"0/!�	$	/¾
N���A������$'1	� - $	$ - "�� (  �2

�'+�"�$	/1� ( "��*)÷������������"�� *43�- �'$�/Ó� (|-
2
* � - � (|- 0���"���������"�/

(s, t)
�A���Z���J
 - ��$ - ���2\���A���2 '&65!�7�

��0	�A��� - 
�8
(1) (6, 3), (6, 4), (6, 6), (6, 8), (6, 9), (6, 12), (6, 14), (6, 15), (6, 22), (6, 24), (6, 29), (6, 30),

(6, 36);

(2) (7, 1), (7, 4), (7, 6), (7, 8), (7, 9), (7, 14), (7, 15), (7, 18), (7, 22), (7, 24), (7, 29), (7, 34),
(7, 36), (7, 50), (7, 54);

(3) (8, 2), (8, 4), (8, 6), (8, 9), (8, 10), (8, 12), (8, 14), (8, 18), (8, 24), (8, 30), (8, 34),
(8, 39), (8, 42), (8, 54), (8, 66), (8, 74), (8, 84);

(4) (9, 12), (9, 24), (9, 44), (9, 48), (9, 84), (9, 144), (10, 4), (10, 16), (10, 24), (10, 27),
(10, 38), (10, 49), (10, 54), (10, 60), (10, 104), (10, 126), (10, 159), (10, 214)

5
9�w#n��ow-:\ru@qC;"J 2���	$

Γ % 
�0 - �	$A�S"�� (  ��'+�"�$	/1� ( "��*)M������������"�� *<3�- �'$�/Ó� (|-
2
* 
z� - � - " - �

- �#"�������$ - �����¾
'��"0/!�	$ % �A���	�'&á�|�A�����'$�$	/b�ñ0A����
�� -	( � - ������"����������	�A� ( "��*)J/Ý���'+
pGs−5(s, t)

5
, ���	�ë������������"

Γ
3�- �'$�/Ó�

3
* � - �	� 3�-

s = 6
�
t ∈ {3, 4, 6, 8, 9} * �	� 3�- s = 7

�
t = 1

5!, ���	�
�=�\������������"

Γ
"���
'��$

3
* � - �	� 3�-

s = 10
�
Γ % ( "��*) +�= �	� - "�� * �	� 3�- 
�/10 - �	$'+������.+ - ��$ - �2

���A���2 '&65!�7�Ó A��
'��"	�V����$	�	�>8
(1) s = 9, t = 12

�
118 6 µ 6 162;

(2) 6 6 s 6 8
5

9�w#n��ow-:\r@?AC!"J 2���	$
Γ % 
�0 - �	$A�6"�� (  ��'+�"�$	/1� ( "��*)e������������"��

3
* 
á� - � - " - � - �#"�������$ - �����


'��"0/!�	$ % 0A����
�� -	( � - ������"����������	�A� ( "��*)J/i���'+ GQ(6, t)
*
t ∈ {3, 4, 6, 9, 12, 14, 15, 22, 24, 29, 30,

36} 5o+�-	( ���á
'��"�$ -=- ��$ - �2J A��
'��"	�V����$	�	�>8
(1) t = 3

*
µ ∈ {6, 7, 9, 12, 14, 18, 19, 21, 24, 27, 28, 36, 38, 42, 54, 57, 63, 76, 84};

(2) t = 4
*
µ ∈ {6, 8, 10, 12, 14, 16, 18, 20, 24, 28, 30, 36, 40, 42, 48, 50, 56, 60, 70,

72, 80, 84, 90, 100, 112, 120, 126, 140};
(3) t = 6

*
µ ∈ {18, 24, 28, 36, 42, 54, 56, 72, 74, 50, 84, 108, 126, 148, 168};

(4) t = 8
*
µ ∈ {32, 36, 42, 48, 54, 56, 72, 84, 96, 98, 112, 126, 144, 168, 196, 224, 252};



�,��� /!�#"���$	�'+�0A����
�� -	( � - ������"����������	�7� ( "��*) - 
V���'+
pGs−5(s, t)

���

(5) t = 9
*
µ ∈ {36, 42, 44, 45, 54, 55, 60, 63, 66, 70, 77, 81, 84, 90, 99, 105, 108,

110, 126, 132, 140, 154, 162, 165, 189, 198, 210, 220, 231, 252, 264, 270, 297, 308, 315};
(6) t = 12

*
µ ∈ {72, 84, 108, 112, 126, 144, 146, 168, 216, 252, 292, 336, 378};

(7) t = 14
*
µ ∈ {72, 84, 90, 102, 118, 120, 126, 136, 140, 168, 170, 180, 196, 204,

210, 238, 252, 280, 294, 306, 360, 392, 408, 420, 476, 490};
(8) t = 15

*
µ ∈ {78, 84, 90, 91, 98, 105, 108, 117, 126, 130, 140, 135, 147, 156,

180, 182, 189, 195, 196, 210, 234, 245, 252, 260, 270, 273, 294, 315, 351, 364, 378,
420, 441, 455, 490, 510, };

(9) t = 22
*
µ ∈ {132, 152, 154, 168, 196, 198, 224, 252, 264, 266, 294, 308, 342,

392, 396, 418, 456, 462, 504, 528, 588, 616, 684};
(10) t = 24

*
µ ∈ {144, 160, 168, 174, 180, 210, 216, 232, 224, 240, 252, 270, 280,

288, 290, 336, 348, 360, 378, 406, 420, 432, 464, 480, 504, 522, 540, 560, 580, 630,
672, 696, 720, 756, 812, 840};

(11) t = 29
*
µ ∈ {180, 203, 210, 225, 252, 261, 290, 300, 315, 348, 350, 406, 420,

435, 450, 522, 525, 580, 609, 630, 700, 725, 812, 870, 1015};
(12) t = 30

*
µ ∈ {210, 216, 252, 270, 280, 360, 362, 420, 504, 540, 630, 724, 840};

(13) t = 36
*
µ ∈ {248, 252, 294, 324, 336, 372, 378, 392, 432, 434, 496, 504, 558,

588, 648, 672, 744, 756, 784, 868, 882, 1008, 1116, 1134} 5
� �,w�����l'p� ow2C�"J 2���	$

Γ % ���A������$'1	� - $	$ - "�� (  ��'+�"�$	/1� ( "��*)u������������"��
d > 3

* 
Ä� - � - " - �
- �#"�������$ - �����¾
'��"0/!�	$ % �A���	�'&á�|�A�����'$�$	/b�ñ0A����
�� -	( � - ������"����������	�A� ( "��*)J/U���'+

pGs−5(s, t)
5

+�-	( ���á
'��"�$ -=- ��$ - �2J A��
'��"	�V����$	�	�>8
(1) s = 10

�
Γ % ( "��*) +�= �	� - "����

(2) s = 7
�	� 3�-

t = 1
�

Γ % � - �	���'$�$ -
T (9)

2 ( "��*) �ú���������	
 - � 0A��"�����������$	�	�
{36, 21, 10, 3; 1, 6, 15, 28} ý 0 - � - 
��	$	$	/1� 9

2þ�� 3 ÿ �	� 3�- t = 18
�
Γ % ( "��*) �=���������	
 - �u0A��"���2

��������$	�	� {512, 378, 1; 1, 189, 512} �

(3) s = 6
�ã�	� 3�-

t = 4
�
Γ % ( "��*) �Z���������	
 - �ú0A��"�����������$	�	� {175, 144, 22; 1, 24, 154}�	�	� {175, 144, 1; 1, 12, 175} * �	� 3�-

t = 8
�

Γ % ( "��*) � ���������	
 - � 0A��"�����������$	�	�
{343, 288, 1; 1, 96, 343} 5XSÁ2ÇìÍqº|Ã'±�¿�±�´�·�Á2Â�²�´�¶#±Ó²�Áq·�Íq²�´�¶�µ	Ç�À2º�Áq·�¿�·�¸z²�Áq·�Í2Î�Ô\Ò!µ	Ð�°2·�¿�Î�Á2Â�´|±�´�Æ

�zw-: :\r�@ � � Ì ´�·�º|°2·�³P±áù
	�� C>"J 2���	$ Γ % ���A������$'1	� - $	$ - "�� (  ��'+�"�$	/1� ( "��*) ������������"�� d > 3� ������0A��$	�
k > 2

5 , ���	�
k2 6 3k/2 (

"���
�$ - ���	�'$�$ -
c2 > 2b1/3)

* � - 
�/10 - �	$'+������.+ - ��$ - �2
���A���2 '&65!�7�Ó A��
'��"	�V����$	�	�>8

(1) d = 3
�
Γ % ��
� �� - �'$�$	/1� ( "��*)u�	�	� ( "��*) +�= �	� - "����

(2) Γ % ( "��*) ;Z� - $A� - $��
J(7, 3)

�	�	�
4
2þ�� 3�5

?AC���on'�,mow �ow��|k-���>�om��Zw��,n��Dr-���qmon����w#p7�Pn
pGs−5(s, t) �

���or����
�zw-: :\r ?AC<"J 2���	$

Γ % 0A����
�� -	( � - ������"����������	�	� ( "��*) ���'+
pGs−5(s, t), ∆ % "�� (  ��'+�"�$	/1�

0 - � ( "��*)u������0A��$	�
(s−5)(t+1)

$��
w

'��"0/!�	$��	� 5A+�-	( ���N
�/10 - �	$'+7&V���.+����A���2 '&65!�A�, A��
'��"	�V����2

$	�'+ 8
(1) v(st− 5t+ s− 10)/(st+ s− 5) 6 w 6 (s− 4)v/(s+ 1)

* �����	� - ��$ - �2 = ���7�Ä$A������" -	( �7�
$A��"���
'��$A����
N0#"���
�"���5=�������.+á
1"���
'��$A����
 -�* � - �'& 3 ��+V
'��"0/!�	$��¤�2

Γ−∆
�������Z$��N�

5(t+1)w/(v−
w)


'��"0/!�	$����®�z�2
∆
�

(2)
�����	�

Xi %
�®$ - �=������
 - 
'��"0/!�	$ �2

Γ − ∆,
�������Z$	/�� � - �|$ - �

i

'��"0/!�	$����®� �2

∆,
xi = |Xi|,

� -
(2st+ 2s+ t− 4)2w · x0 6 (v −w)(v − x0)(t+ 6)2;

(3)
�����	�

w = x0
* � -

2(st+ t+ s+ 1)x0 6 v(t+ 6)
5

C
W�¶�µ'Í2Î � ����¶�·�°	¸	¯ ¸2·�°q±�¶�·�¸2²�´�¶#± −(t+ 1) 6 (s− 5)(t+ 1)− 5(t+ 1)w/(v − w) 6 5

Æ



��� �  A��$ - 
���� 5 < 5 *�� �	�'$A��

� 5 � 5
YJ´�²�Ô6Í�±

v(st − 5t + s − 10)/(st + s − 5) 6 w 6 (s − 4)v/(s + 1)
Æ®OP²�Á2µøº�Í2¸2ºiµ	¿��´�µ'Å

¸2·�²�´�°2º|»�µ'Å�¸2·�°q±�¶�·�¸2²�´�¶�À	°2·�¶�°q±�ÒZ±|·�´�²�Ç�¶ñ°q±�¶�·�¸2²�´�¶�º Ì ´�ºì¶�¶�µ'Í2Î@� � �,Á2Ôb½�±�Çi¶�·�° É µ	¸q±Äµ	¿ Γ − ∆²�³,·�ÑZ¸q±Z´�º Ê ¸2º=² 5(t+ 1)w/(v −w)
¶�·�° É µ	¸q±|³®µ�µ	¿ ∆ ÆTNº\À	°2·�Í	Áqº�Ñ!·�¸	µ	Ô �2Æ � Æ���µ	¿ � ���'µ2³,·�·�³

w ·x0 6 (v−w)(v−x0)(t+6)2/(2s(t+1)−5+(t+1))2
Æ

TNº��´�º�³®Î
(2st+ 2s+ t− 4)2w · x0 6 (v − w)(v − x0)(t+ 6)2

Æ
OP²�Á2µ

w = x0 Ì ´�º (2st+ 2s+ t− 4)x0 6 (v − x0)(t+ 6) Ì À2º��´�º�³®Î (2st+ 2s+ 2t+ 2)x0 6

v(t+ 6)
Æ
B

�zw-: :\r��DC , ���	��������������"
Γ
3�- �'$�/Ó�

3
* � - �	� 3�-

s = 6
�
t ∈ {3, 4, 6, 8, 9} * �	� 3�- s = 7

�
t = 1

5
C
TbÎ�²�´�Â

Γ
²�º�Íq·�°#ÑZµ	´ã»�·�º�Íq·�¿�µ Ê ·�²�Ã	µ	Ð �|È À	Î�´�Â

u Ì w Ì x Ì y Ì z ÆP^�º|»�Í�±ë¶ë»�°q±|¼S· [x]
³,·�ÑáÍ2Î

[u] ∩ [x]
µ
[x]∩ [z]

¸2·�´Z°2·�½�·�°ñµì¶�¶�µ'Í2Î=Áq·�³,³®¯uùVµ2³,·�·�³
v(st− 5t+ s− 10)/(st+ s− 5) 6 w 6

v(t+ 6)/(2st+2s+ 2t+2)
Æ	TNº��´�º�³®Î

2(st+ s+ t+ 1)(st− 5t+ s− 10) 6 (st+ s− 5)(t+ 6)
Æ

Wë²�Á2Î Ê ±|· s = 6
µ2³,·�·�³

14(t+1)(t−4) 6 (6t+1)(t+6) Ì À2º��´�º�³®Î t 6 9
Æ�W�¶�µ'Í2ÎNÀ	°2·�Í	Áqº�Ñ!·�¸	µ	Ç

t ∈ {3, 4, 6, 8, 9} ÆWc²�Á2Î Ê ±|· s = 7
µ2³,·�·�³

16(t + 1)(2t − 3) 6 (7t + 2)(t + 6) Ì À2º��´�º�³®Î t 6 3
Æ�^o±�ÃeÃ'±�Ã

À2²�·�¶|Íqº|»�·�º�³,·�´�°	µ Ê ·�²�Ã	µ	ÐÓ»�°q±|¼øÍ	Á2Ç pG3(7, 3)
¸2·�Ç'¶|Á2Ç	·�´�²�Ç!µ2²�Ã'Á2Ô Ê µ	´�·�Á2Â�¸	¯¤³i»�°q±|¼Sº�³ Ì ´�º t = 1

Æ
W¾²�Á2Î Ê ±|· s = 8

µ2³,·�·�³
16(t+ 1)4t 6 4(2t − 1)(t+ 5)

µ
t = 1 Ì À	°2º|´�µ	¶�º|°2· Ê µ2·�Æ B

�zw-: :\r���C , ���	�ì������������"
Γ
"���
'��$

3
* � - �	� 3�-

s = 10
�
Γ % ( "��*) +�= �	� - "�� * �	� 3�-

s = 9
*

t = 12
�
118 6 µ 6 162

* �	� 3�-
6 6 s 6 8

5
C
OP²�Á2µ

s = 10 Ì ´�º Γ ò »�°q±|¼M^��Ð'Áqº|°q±'Æ
TbÎ�²�´�Â

s = 9
Æ�^�º|»�Í�±

k = v′ = (s+1)(1+st/(s−5)) = 5(9t+4)/2 Ì λ = k ′ = s(t+1) = 9(t+1) Ì
b1 = 6st/(s − 5) = 27t/2

µ
t
Íq·�Á2µ	´�²�Ç ¸q± �2Æ�W�¶�µ'Í2Î÷Áq·�³,³®¯ ù�µ2³,·�·�³

(19t + 14)2µ · x0 6

(5(9t + 4)/2 − µ)(5(9t+ 4)/2 − x0)(t+ 6)2
Æ

OP²�Á2µ
t = 24 Ì ´�º k = v′ = 550 Ì λ = k′ = 225 Ì b1 = 324 Ì 238 6 µ 6 324

µ
4 · 238 · 2422 ·x0 6

4 · 2422µ · x0 6 212(550 − x0)30
2 Ì À2º��´�º�³®Î x0 = 1 Ì À	°2º|´�µ	¶�º|°2· Ê µ2·�Æ��¸q± Ê µ	´ Ì t = 12 Ì k = v′ = 280 Ì λ = k′ = 117 Ì b1 = 162 Ì 118 6 µ 6 162

µ
µ
Íq·�Á2µ	´

280 · 162 ÆfS·�³,³P± � Ì ±!¶�³,·�²�´�·V²b¸2·�Ð�µñ´�·�º|°2·�³P± �\Íqº|Ã'±�¿�±�¸	¯SÆ B
�DC ��on'�,mow �ow��|k-���>�om��Zw��,n��Dr-���qmon ���w#p7�Pn

GQ(6, t) �
���or����

W Áq·�³,³P±�Å��	��
øÀ	°2·�Í2À2º�Á�±�»�±|·�´�²�Ç ÌSÊ ´�º Γ ò ¶�À2º�Á2¸2·÷°2·�»�Î�Á2Ç'°	¸	¯1Ðú»�°q±|¼ ²�Àq±�°q±|³,·�´�°q±|³®µ
(v, k, λ, µ)

Í2µq±|³,·�´�°q± Ì ½�º�Á2Â É ·�»�º 2 Ì ¶bÃ�º|´�º|°2º�³ëº|Ã	°2·�²�´�¸2º�²�´�µ=¶�·�° É µ	¸ ò À2²�·�¶|Íqº|»�·�º�³,·�´�°	µ Ê ·�²�Ã	µ2·»�°q±|¼N¯ Í	Á2Ç
GQ(6, t)

²SÀq±�°q±|³,·�´�°q±|³®µ
(42t + 7, 6t + 6, 5, t + 1)

µz¸2·�»�Á�±�¶�¸	¯¤³®µ�²�º�½�²�´�¶�·�¸	¸	¯¤³®µ
¿�¸q± Ê ·�¸	µ	Ç	³®µ 5,−(t+1)

Æ*�D±|³,·�´�µ2³ Ì�Ê ´�ºbÃ'±�ÑáÍ2¯1Ð µ È À2º�Í2»�°q±|¼ °2·�»�Î�Á2Ç'°2·�¸=²�´�·�À2·�¸	µ t+1 Ì À2º��´�º�³®Î¶Ó²�Á2Î Ê ±|· Ê ·�´�¸2º|»�º t Àq±�°q±|³,·�´�° µ Ê ·�´�·�¸�Æ
�zw-: :\r�>AC>"J 2���	$

u
*
w % 
'��"0/!�	$	/¾�2

Γ
�
d(u,w) = 2

5D+�-	( ���V
�/10 - �	$'+7&V���.+����A���2 '&65!�A�
 A��
'��"	�V����$	�'+ 8

(1) 7(t− 4) 6 µ 6 36t
�
µ
�����	�A�

7 · 36t(6t+ 1)
�

(2)
�����	�

Xi %
�®$ - �=������
 - 
'��"0/!�	$!�2

[w]−[u]
* �������Z$	/��Ó� - �|$ - �

i

'��"0/!�	$����®�á�2

[u]∩[w] *
xi = |Xi|

* � -
(13t + 8)2µ · x0 6 (42t+ 7− µ)(42t+ 7− x0)(t+ 6)2

�

(3)
�����	�

x0 = µ
* � -

µ 6 (t+ 6)(6t + 1)/(2t + 2)
5

C
W�¶�µ'Í2ÎÄÁq·�³,³®¯ �b¶�·�°	¸	¯ ¸2·�°q±�¶�·�¸2²�´�¶#±

7(t− 4) 6 µ 6 36t
µ
µ
Íq·�Á2µ	´

7 · 36t(6t + 1)
Æ

LN³,·�·�³
(13t+8)2µ ·x0 6 (42t+7−µ)(42t+7−x0)(t+6)2

Æ�OP²�Á2µ
x0 = µ Ì ´�º (13t+8)µ 6

(42t + 7− µ)(t+ 6) Ì À2º��´�º�³®Î µ 6 (t+ 6)(6t+ 1)/(2t + 2)
Æ
B

�zw-: :\r�DC , ���	�
t = 3

* � - 
'��"�$	/í���A���2 '&65!�A�6 A��
'��"	�V����$	�'+ 8
(1) µ ∈ {6, 7, 9, 12, 14, 18, 19, 21, 24, 27, 28, 36, 38, 42, 54, 57, 63, 76, 84} �



�,��� /!�#"���$	�'+�0A����
�� -	( � - ������"����������	�7� ( "��*) - 
V���'+
pGs−5(s, t)

� 


(2)
�����	�Ä������������"

Γ
3�- �'$�/Ó�

3
* � -

µ 6 21
5

C
W¾²�Á2Î Ê ±|·NÀq±�°q±|³,·�´�°2º|¶ (133, 24, 5, 4)

À2º!Áq·�³,³,· � µ2³,·�·�³
4 < µ < 108

Æq^o±�Ã�Ã'±�Ã
µ
Íq·�Á2µ	´

28 · 27 · 19 Ì ´�º µ ∈ {6, 7, 9, 12, 14, 18, 19, 21, 24, 27, 28, 36, 38, 42, 54, 57, 63, 76, 84} ÆOP²�Á2µ÷Í2µq±|³,·�´�°
Γ
½�º�Á2Â É · � Ì ´�º�¶�¶�µ'Í2Î�Î�´�¶�·�°#ÑáÍq·�¸	µ	Ç ý � ÿ Áq·�³,³®¯ ��µ2³,·�·�³

µ 6 9 · 19/8 ÌÀ2º��´�º�³®Î
µ 6 21

Æ
BHJ¸q±�Áqº|»�µ Ê ¸2ºZÍqº|Ã'±�¿�¯1¶#±�Ô\´�²�Ç�²�Áq·�Í2Î�Ô\Ò!µ2·\Í2¶�·bÁq·�³,³®¯SÆ

�zw-: :\rãF�C 4 0#"���
'�����	�	
�/M���A���2 '&65!�A�1 A��
'��"	�V����$	�'+ 8
(1)

�����	�
t = 4

* � -
µ ∈ {6, 8, 10, 12, 14, 16, 18, 20, 24, 28, 30, 36, 40, 42, 48, 50, 56, 60, 70, 72,

80, 84, 90, 100, 112, 120, 126, 140} * 
ì���� ��#��� d(Γ) > 3
�2�������

µ 6 25
�

(2)
�����	�

t = 6
* � -

µ ∈ {18, 24, 28, 36, 42, 54, 56, 72, 74, 50, 84, 108, 126, 148, 168} * 
����� ��#���
d(Γ) > 3

�2�������
µ 6 31

5
�zw-: :\r � C 4 0#"���
'�����	�	
�/M���A���2 '&65!�A�1 A��
'��"	�V����$	�'+ 8
(1)

�����	�
t = 8

* � -
µ ∈ {32, 36, 42, 48, 54, 56, 72, 84, 96, 98, 112, 126, 144, 168, 196, 224, 252} *
ì���� ��#���

d(Γ) > 3
�2�������

µ = 32, 36
�

(2)
�����	�

t = 9
* � -

µ ∈ {36, 42, 44, 45, 54, 55, 60, 63, 66, 70, 77, 81, 84, 90, 99, 105,
108, 110, 126, 132, 140, 154, 162, 165, 189, 198, 210, 220, 231, 252, 264, 270, 297, 308, 315} * 
ì���� �2�#���

d(Γ) > 3
�2�������

µ = 36
5

�zw-: :\r�BDC�"J 2���	$
t > 12

5�+�-	( ���S������������"
Γ
"���
'��$

3
�ñ
'��"�$	/í���A���2 '&65!�A�6 A��
'��"	�V����$	�'+ 8

(1)
�����	�

t = 12
* � -

µ ∈ {72, 84, 108, 112, 126, 144, 146, 168, 216, 252, 292, 336, 378} �

(2)
�����	�

t = 14
* � -

µ ∈ {72, 84, 90, 102, 118, 120, 126, 136, 140, 168, 170, 180, 196, 204, 210,
238, 252, 280, 294, 306, 360, 392, 408, 420, 476, 490} �

(3)
�����	�

t = 15
* � -

µ ∈ {78, 84, 90, 91, 98, 105, 108, 117, 126, 130, 140, 135, 147, 156, 180, 182,
189, 195, 196, 210, 234, 245, 252, 260, 270, 273, 294, 315, 351, 364, 378, 420, 441, 455, 490, 510};

(4)
�����	�

t = 22
* � -

µ ∈ {132, 152, 154, 168, 196, 198, 224, 252, 264, 266, 294, 308, 342, 392,
396, 418, 456, 462, 504, 528, 588, 616, 684} �

(5)
�����	�

t = 24
* � -

µ ∈ {144, 160, 168, 174, 180, 210, 216, 232, 224, 240, 252, 270, 280, 288,
290, 336, 348, 360, 378, 406, 420, 432, 464, 480, 504, 522, 540, 560, 580, 630, 672, 696, 720, 756, 812,
840} �

(6)
�����	�

t = 29
* � -

µ ∈ {180, 203, 210, 225, 252, 261, 290, 300, 315, 348, 350, 406, 420, 435,
450, 522, 525, 580, 609, 630, 700, 725, 812, 870, 1015} �

(7)
�����	�

t = 30
* � -

µ ∈ {210, 216, 252, 270, 280, 360, 362, 420, 504, 540, 630, 724, 840} �

(8)
�����	�

t = 36
* � -

µ ∈ {248, 252, 294, 324, 336, 372, 378, 392, 432, 434, 496, 504, 558, 588,
648, 672, 744, 756, 784, 868, 882, 1008, 1116, 1134} 5

C
OP²�Á2µ

t > 12 Ì ´�º�¸q±�°	Î É ±|·�´�²�Çã¸2·�°q±�¶�·�¸2²�´�¶�º 7(t − 4) 6 µ 6 (t + 6)(6t + 1)/(2t + 2) ÌÀ2º��´�º�³®ÎÄÍ2µq±|³,·�´�°
Γ
°q±�¶�·�¸

3
Æ

W ²�Á2Î Ê ±|·SÀq±�°q±|³,·�´�°2º|¶ (511, 78, 5, 13)
µ2³,·�·�³

56 < µ < 432
ÆA^o±�Ã�Ã'±�Ã

µ
Íq·�Á2µ	´

84 · 36 · 73 Ì´�º
µ ∈ {72, 84, 108, 112, 126, 144, 146, 168, 216, 252, 292, 336, 378} ÆWã²�Á2Î Ê ±|·¤Àq±�°q±|³,·�´�°2º|¶ (595, 90, 5, 15) µ2³,·�·�³ 70 < µ < 504

Æ#^o±�Ã=Ã'±�Ã
µ
Íq·�Á2µ	´

98 ·36 ·85 Ì ´�º
µ ∈ {72, 84, 90, 102, 118, 120, 126, 136, 140, 168, 170, 180, 196, 204, 210, 238, 252, 280, 294, 306,
360, 392, 408, 420, 476, 490} ÆWU²�Á2Î Ê ±|·ìÀq±�°q±|³,·�´�°2º|¶ (637, 96, 5, 16)

µ2³,·�·�³
77 < µ < 540

ÆP^o±�Ã¹Ã'±�Ã
µ
Íq·�Á2µ	´

42 · 90 ·
91 Ì ´�º µ ∈ {78, 84, 90, 91, 98, 105, 108, 117, 126, 130, 140, 135, 147, 156, 180, 182, 189, 195, 196,
210, 234, 245, 252, 260, 270, 273, 294, 315, 351, 364, 378, 420, 441, 455, 490, 510} ÆW�²�Á2Î Ê ±|·�Àq±�°q±|³,·�´�°2º|¶ (931, 138, 5, 23) µ2³,·�·�³ 126 < µ < 792

Æ|^o±�ÃáÃ'±�Ã
µ
Íq·�Á2µ	´

931·792 Ì ´�º
µ ∈ {132, 152, 154, 168, 196, 198, 224, 252, 264, 266, 294, 308, 342, 392, 396, 418, 456, 462, 504,
528, 588, 616, 684} Æ



��	 �  A��$ - 
���� 5 < 5 *�� �	�'$A��

� 5 � 5
W÷²�Á2Î Ê ±|·6Àq±�°q±|³,·�´�°2º|¶ (1015, 150, 5, 25) µ2³,·�·�³ 140 < µ < 864

Æ�^o±�Ã=Ã'±�Ã
µ
Íq·�Á2µ	´

1015 ·864 Ì´�º
µ ∈ {144, 160, 168, 174, 180, 210, 216, 232, 224, 240, 252, 270, 280, 288, 290, 336, 348, 360,

378, 406, 420, 432, 464, 480, 504, 522, 540, 560, 580, 630, 672, 696, 720, 756, 812, 840} ÆW ²�Á2Î Ê ±|·¹Àq±�°q±|³,·�´�°2º|¶ (1225, 180, 5, 30)
µ2³,·�·�³

175 < µ < 1044
ÆV^o±�ÃMÃ'±�Ã

µ
Íq·�Á2µ	´

1225 · 1044 Ì ´�º µ ∈ {180, 203, 210, 225, 252, 261, 290, 300, 315, 348, 350, 406, 420, 435, 450, 522,
525, 580, 609, 630, 700, 725, 812, 870, 1015} ÆW ²�Á2Î Ê ±|·!Àq±�°q±|³,·�´�°2º|¶ (1267, 186, 5, 31)

µ2³,·�·�³
182 < µ < 1080

ÆD^o±�ÃiÃ'±�Ã
µ
Íq·�Á2µ	´

1267 ·
1080 Ì ´�º µ ∈ {210, 216, 252, 270, 280, 360, 362, 420, 504, 540, 630, 724, 840} ÆW ²�Á2Î Ê ±|·¹Àq±�°q±|³,·�´�°2º|¶ (1519, 252, 5, 37)

µ2³,·�·�³
224 < µ < 1296

ÆV^o±�ÃMÃ'±�Ã
µ
Íq·�Á2µ	´

1519 · 1296 Ì ´�º µ ∈ {248, 252, 294, 324, 336, 372, 378, 392, 432, 434, 496, 504, 558, 588, 648, 672,
744, 756, 784, 868, 882, 1008, 1116, 1134} ÆfS·�³,³P± 
!µñ´�·�º|°2·�³P±ÓùVÍqº|Ã'±�¿�±�¸	¯SÆ

B

�DC��  ���l�r	m��! onqmomon �ow��|k-���>�om��Zw��,n��Dr-���qmon ���w#p7�Pn
pGs−5(s, t) �

���or����
W@�´�º�³iÀq±�°q±�»�°q±|¼S·1À	°2·�Í2À2º�Á�±�»�±|·�´�²�Ç Ì#Ê ´�º Γ ò Í2µ2²�´|±�¸ Ï µ2º|¸	¸2ºV°2·�»�Î�Á2Ç'°	¸	¯1Ð=»�°q±|¼eÍ2µq±|³,·�´�°q±

d > 3 Ì ¶ÄÃ�º|´�º|°2º�³ º|Ã	°2·�²�´�¸2º�²�´�µ�¶�·�° É µ	¸ ò À2²�·�¶|Íqº|»�·�º�³,·�´�°	µ Ê ·�²�Ã	µ2·=µ2²�Ã'Á2Ô Ê µ	´�·�Á2Â�¸	¯¤·á»�°q±|¼N¯Í	Á2Ç
pGs−5(s, t)

Æ'TbÎ�²�´�Â
θ0 > θ1 > · · · > θd ò ²�º�½�²�´�¶�·�¸	¸	¯¤·b¿�¸q± Ê ·�¸	µ	Çì»�°q±|¼V± Γ Æ7�D±|¼Nµ	Ã�²�µ	°	Î�·�³¶�·�° É µ	¸	Î u ∈ Γ

µ¾À2º�Áqº�ÑZµ2³
ki = |Γi(u)|

Æ¤OP²�Á2µ
s = 6 Ì ´�ºãÀ2º � � Ì ´�·�º|°2·�³P± �2Æ �2Æ � �V¶�·�°	¸	¯¸2·�°q±�¶�·�¸2²�´�¶#± −(t + 1) > b− = −1 − b1/(θ1 + 1)
µ
5 6 b+ = −1 − b1/(θd + 1)

Æ�^o±�Ã Ã'±�Ã
b1 = 36 Ì ´�º θd > −6t − 1

µ
θ1 6 35

Æ,W�¶�µ'Í2Î�»�°q±�¸	µ Ï ¯ ^�·�°	¶�µ'Á	Á2µ	»�·�°q± � � Ì ²�Áq·�Íq²�´�¶�µ2· �'Æ ù'Æ ù��µ2³,·�·�³
d 6 (k + cd)/(a1 + 2) Ì À2º��´�º�³®Î d 6 14(6t + 1)/(6t + 8)

Æ
�zw-: :\rø@��DC , ���	�

d > 4
* � - 
'��"�$ -=- ��$ - �2J A��
'��"	�V����$	�	�>8

(1) s = 6
*
t = 4

�
Γ % ( "��*)M�J���������	
 - �ø0A��"�����������$	�	� {175, 144, 40, 1; 1, 10, 144, 175} �

(2) s = 7
*
t = 1

�
Γ % 0 - � - 
��	$	$	/1�

9
2þ�� 3�5

C
TbÎ�²�´�ÂVÍ2µq±|³,·�´�°

Γ
½�º�Á2Â É · 3 µ u Ì w Ì x Ì y Ì z ò »�·�º�Íq·�¿�µ Ê ·�²�Ã	µ	ÐñÀ	Î�´�Â!¶ Γ Æ#W ²�Á2Î Ê ±|· s = 7À2ºñÁq·�³,³,· � µ2³,·�·�³

t = 1
µ
32µ 6 36 · 7 Ì À2º��´�º�³®Î µ = 6

µ
µ
È À2º�Í2»�°q±|¼N¯?¶

Γ ò º|Ã	´|± �Í2°	¯SÆ
Xá±�Áq·�· Ì Í	Á2Ç�¶�·�° É µ	¸	¯ u ∈ Γ

»�°q±|¼
∆ = [u] ò ´�°2·�Î�»�º�Á2Â�¸	¯1Ði»�°q±|¼

T (9)
Æ�W �´�º�³¾²�Á2Î Ê ±|· Γ òÀ2º�Áqº|¶�µ	¸	¸	¯1Ð

9
È Ã	Î'½	Æ

OP²�Á2µ
s = 6 Ì ´�ºáÀ2º!Áq·�³,³,·Sù!µ2³,·�·�³ t ∈ {3, 4, 6, 8, 9} µ µ 6 (t+ 6)(6t+ 1)/(2t+ 2)

Æ#Xá±�Áq·�· Ì
7(t − 4) 6 µ

µ�¶Ó²�Á2Î Ê ±|· t = 9
µ2³,·�·�³

35 6 µ 6 41
Æq^o±�ÃzÃ'±�Ã

µ
Íq·�Á2µ	´

7(6t + 1)36t Ì ´�ºZ¶ �´�º�³²�Á2Î Ê ±|· µ = 36 Ì k2 = 63 · 55 Æ�TNºSÁq·�³,³,·NùSµ2³,·�·�³ 125236b2 6 (385− 36)(385− b2)15
2 Ì À2º��´�º�³®Î

b2 6 47
ÆoI Í2°	Î�»�º|Ðë²�´�º|°2º|¸	¯ Ì c3 > 3µ/2 = 54 Ì À2º��´�º�³®Î d = 4

Æ�I À2º�³,º|Ò!Â�ÔUÃ�º�³®À	Â�Ô\´�·�°	¸	¯6Å
¶�¯ Ê µ2²�Áq·�¸	µ	ÐzÀ2º�Á2Î Ê µ2³ Ì2Ê ´�ºá¶ �´�º�³ø²�Á2Î Ê ±|·bÍqº|À	Î�²�´�µ2³®¯6Å�³P±|²�²�µ	¶�º|¶ÓÀ2·�°2·�²�· Ê ·�¸	µ	Ðz¸2·�´�ÆTNº�� � Ì Áq·�³,³P± � Æ ù'Æ�����²�°2·�Í2¸	Ç'Çñ²�´�·�À2·�¸	Â=»�°q±|¼V±V¸2·bÀ	°2·�¶�º�²�Å#º�Í2µ	´Ä·�»�ºá¸q±�µ2½�º�Á2Â É ·�»�º=²�º�½�²�´�¶�·�¸'È¸2º|»�ºz¿�¸q± Ê ·�¸	µ	Ç Ì À	°	µ Ê ·�³ °q±�¶�·�¸2²�´�¶�º�Íqº�²�´�µ	»�±|·�´�²�Çã´�º�Á2Â�Ã�ºz¶�²�Á2Î Ê ±|·=°2·�»�Î�Á2Ç'°	¸2º|»�ºz»�°q±|¼V±'Æ�TNº�È�´�º�³®Î ³®¯ µ	Òá·�³ É ±�° ¸q±�µ2³,·�¸	Â É ·�»�º °q±�Í2µ	Î�²�± r Ì ¶øÃ�º|´�º|°2º�³ ²�°2·�Í2¸	Ç'Ç ²�´�·�À2·�¸	Â ¸2·ë³,·�¸	Â É ·
−b1/(η2 + 1) − 1 Ì »�Íq· η1 > η2 ò ¸2·�»�Á�±�¶�¸	¯¤·�²�º�½�²�´�¶�·�¸	¸	¯¤·z¿�¸q± Ê ·�¸	µ	Ç º|Ã	°2·�²�´�¸2º�²�´�µe¶�·�° É µ'È¸	¯SÆ�I�º|»�Á�±|²�¸2º � � Ì ´�·�º|°2·�³P±��2Æ �2Æ � �J¶ë»�°q±|¼S· Γ

¸2·�³,º�Ñ!·�´÷½|¯1´�Â�Í2¶�Î#Å¹µ	¿�º�Á2µ	°2º|¶#±�¸	¸	¯6Å É ±�°2º|¶°q±�Í2µ	Î�²�±
r Ì ¿�¸q± Ê µ	´ Ì d 6 2r + 1

Æ
TNºSÎ�²�Áqº|¶�µ	Ô º|Ã	°2·�²�´�¸2º�²�´�µÄ¶�·�° É µ	¸Ó¶ Γ ²�µ'Á2Â�¸2ºS°2·�»�Î�Á2Ç'°	¸	¯¾²1Àq±�°q±|³,·�´�°q±|³®µ (42t+7, 6t+6,

5, t + 1)
Æ¤^�º|»�Í�±

b1 = 36t Ì η1 = 5, η2 = −(t + 1)
Æ1OP²�Á2µ

d > 4 Ì ´�º k̄ = k − b2k2/v2 <
−b1/(η2+1)−1 = 35 Ì À	°2º|´�µ	¶�º|°2· Ê µ2·�Æ���¸q± Ê µ	´ Ì d 6 4

Æ�I�À2º�³,º|Ò!Â�ÔãÃ�º�³®À	Â�Ô\´�·�°	¸	¯6ÅV¶�¯ Ê µ2²�Áq·�¸	µ	ÐÀ2º�Á2Î Ê µ2³ Ì	Ê ´�º t = 4
µ
Γ
µ2³,·�·�´Ó³P±|²�²�µ	¶ÓÀ2·�°2·�²�· Ê ·�¸	µ	Ð {175, 144, 40, 1; 1, 10, 144, 175} Æ B

���
	������������� [D°q±|¼V±z²Ó³P±|²�²�µ	¶�º�³úÀ2·�°2·�²�· Ê ·�¸	µ	Ð {175, 144, 40, 1; 1, 10, 144, 175} ¸2·Ä²�Î�Òá·�È²�´�¶�Î�·�´�Æ
C
[D°q±|¼ê²Z³P±|²�²�µ	¶�º�³ À2·�°2·�²�· Ê ·�¸	µ	Ð {175, 144, 40, 1; 1, 10, 144, 175} Ç'¶|Á2Ç	·�´�²�Ç AT4(5, 5, 5) È»�°q±|¼Sº�³¹µ�²�º|»�Á�±|²�¸2º � � ��¸2·N²�Î�Òá·�²�´�¶�Î�·�´�Æ

B



�,��� /!�#"���$	�'+�0A����
�� -	( � - ������"����������	�7� ( "��*) - 
V���'+
pGs−5(s, t)

�4�

�zw-: :\rø@q@qC , ���	�
d = 3

�
s > 7,

� -
s = 7, t = 18

�
Γ % ( "��*)M�\���������	
 - � 0A��"�����������$	�	�

{512, 378, 1; 1, 189, 512} 5
C
TbÎ�²�´�ÂZÍ2µq±|³,·�´�°

Γ
°q±�¶�·�¸

3
Æ

OP²�Á2µ
s = 9 Ì ´�ºìÀ2ºìÁq·�³,³,·��ñµ2³,·�·�³ t = 12 Ì k = 280 Ì b1 = 162

µ
118 6 µ 6 162

Æ�W�¶�µ'Í2Î
Áq·�³,³®¯ �NÀ2º�Á2Î Ê µ2³ µ 6 108 Ì À	°2º|´�µ	¶�º|°2· Ê µ2·�ÆOP²�Á2µ

s = 8 Ì ´�º t = 2, 4, 6, 9, 10, 12, 14, 18, 24, 30, 34, 39, 42, 54, 66, 74, 84
µ�¶�¶�µ'Í2ÎiÁq·�³,³®¯

ù�µ2³,·�·�³
k(3t − 2)/(8t + 3) 6 µ 6 4k/9 Ì »�Íq· k = 3(8t + 3)

Æ®^o±�ÃãÃ'±�Ã
b1 = 22t + 1 Ì ´�ºzÀ2ºÁq·�³,³,· �Äµ2³,·�·�³

µ < (44t + 2)/3
Æ�IMÀ2º�³,º|Ò!Â�Ô Ã�º�³®À	Â�Ô\´�·�°	¸	¯6Å¹¶�¯ Ê µ2²�Áq·�¸	µ	Ð À2º�Á2Î Ê µ2³ Ì®Ê ´�º¶��´�º�³ø²�Á2Î Ê ±|·bÍqº|À	Î�²�´�µ2³®¯6Åz³P±|²�²�µ	¶�º|¶ÓÀ2·�°2·�²�· Ê ·�¸	µ	Ðz¸2·�´�ÆOP²�Á2µ

s = 7 Ì ´�º t = 1, 4, 6, 8, 9, 14, 15, 18, 22, 24, 29, 34, 36, 50, 54
µ�¶�¶�µ'Í2ÎñÁq·�³,³®¯íù=µ2³,·�·�³

k(2t − 3)/(7t + 2) 6 µ 6 3k/8 Ì »�Íq· k = 4(7t + 2)
Æ�^o±�Ã Ã'±�Ã

b1 = 27t + 1 Ì ´�ºëÀ2ºiÁq·�³,³,·�=µ2³,·�·�³
µ < (54t + 2)/3

ÆPIíÀ2º�³,º|Ò!Â�ÔêÃ�º�³®À	Â�Ô\´�·�°	¸	¯6Å÷¶�¯ Ê µ2²�Áq·�¸	µ	Ð¹À2º�Á2Î Ê µ2³ Ì�Ê ´�ºz¶ �´�º�³²�Á2Î Ê ±|· t = 18
µ
Γ ò »�°q±|¼M²N³P±|²�²�µ	¶�º�³øÀ2·�°2·�²�· Ê ·�¸	µ	Ð {512, 378, 1; 1, 189, 512} Æ B

�zw-: :\r @'?AC , ���	�
d = 3

�
s = 6

* � - �	� 3�-
t = 4

�
Γ % ( "��*)c�V���������	
 - � 0A��"�����������$	�	�

{175, 144, 22; 1, 24, 154} �	�	� {175, 144, 1; 1, 12, 175} * �	� 3�- t = 8
�

Γ % ( "��*) �ñ���������	
 - �
0A��"�����������$	�	� {343, 288, 1; 1, 96, 343} 5

C
TbÎ�²�´�ÂZÍ2µq±|³,·�´�°

Γ
°q±�¶�·�¸

3
µ
s = 6

Æ
OP²�Á2µ

t = 3 Ì ´�º�¶�¶�µ'Í2ÎøÁq·�³,³®¯ �zµe´�·�º|°2·�³®¯ ùëµ2³,·�·�³
6 6 µ 6 63

Æ6WcÁ2Ôb½�º�³Ý²�Á2Î Ê ±|·Íqº|À	Î�²�´�µ2³®¯6Åz³P±|²�²�µ	¶�º|¶=À2·�°2·�²�· Ê ·�¸	µ	Ð�¸2·�´�ÆOP²�Á2µ
t = 4 Ì ´�ºV¶�¶�µ'Í2ÎZÁq·�³,³®¯��JµÄ´�·�º|°2·�³®¯ ùNµ2³,·�·�³

6 6 µ 6 90
Æ	I¹À2º�³,º|Ò!Â�Ô Ã�º�³®À	Â�Ô\´�·�°'È

¸	¯6ÅÄ¶�¯ Ê µ2²�Áq·�¸	µ	ÐzÀ2º�Á2Î Ê µ2³ Ì'Ê ´�º Γ ò »�°q±|¼í²N³P±|²�²�µ	¶�º�³¹À2·�°2·�²�· Ê ·�¸	µ	Ð {175, 144, 22; 1, 24, 154}µ'Á2µ {175, 144, 1; 1, 12, 175} ÆOP²�Á2µ
t = 6 Ì ´�º�¶�¶�µ'Í2Î�Áq·�³,³®¯ �Äµã´�·�º|°2·�³®¯ ùzµ2³,·�·�³

18 6 µ 6 126
Æ,WMÁ2Ôb½�º�³í²�Á2Î Ê ±|·Íqº|À	Î�²�´�µ2³®¯6Åz³P±|²�²�µ	¶�º|¶=À2·�°2·�²�· Ê ·�¸	µ	Ð�¸2·�´�ÆOP²�Á2µ

t = 8 Ì ´�º1¶�¶�µ'Í2Î\Áq·�³,³®¯ �,µS´�·�º|°2·�³®¯ãù6µ2³,·�·�³
32 6 µ 6 168

Æ|I�À2º�³,º|Ò!Â�ÔãÃ�º�³®À	Â�Ô\´�·�°'È
¸	¯6Åì¶�¯ Ê µ2²�Áq·�¸	µ	ÐzÀ2º�Á2Î Ê µ2³ Ì2Ê ´�º Γ ò »�°q±|¼M²S³P±|²�²�µ	¶�º�³øÀ2·�°2·�²�· Ê ·�¸	µ	Ð {343, 288, 1; 1, 96, 343} ÆWí²�Á2Î Ê ±|· t > 8

Íqº|À	Î�²�´�µ2³®¯6Å�³P±|²�²�µ	¶�º|¶�À2·�°2·�²�· Ê ·�¸	µ	Ð÷¸2·�´�ÆDfS·�³,³P± ��ùìµ�²�Áq·�Íq²�´�¶�µ2·Óµ	¿��>�Íqº|Ã'±�¿�±�¸	¯SÆ
B
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������ ��� � ��) ��� ��� �! �,�/�#"�+ ��
���!$�%&�')(�*	+-,��.,��0/�132�465)768 9:2�;<76=)8 >2?7@2#>@A)B)C�DFE 1�BG5)465)AH2�E 5 � E A�>@8I;<E 76;<5�J6>@8 =); �K>@5�LME 1�CN;PO�1�;<5)C3E 465)C?���Q 5�1�;P2�5�>1�E 465�>@8 � 465HRS;P2�;<5 � ;�TVUW2�46=)A)CX>@5�L�UW2#>@A)B)C � -W8 764@2�E 1�B)Y!CX>@5�L�-W=H1�46YZ>1#>�[�� ��\ ;<]6>1�;P2�E 5�^)=H2�7H_ -W^)C`132#> � 1�C �

�
������ �! �,� *��
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