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[x±³²o´zµ�µ�¶N´�·�²	¸	¹#´zº�¶¼»2º�½z²	¸2º�»	·�¸	²2½z¹#´�»	»	±¢º`¾�²o´z¿L±ÁÀ�º�ÂHÃ2º�·�º}Ä2Å!¸ÇÆ	²o´�·�»	±5ÈÉ²2º�À�º�²�Ê�VQÄ2ËÉ¹�º�²'Ì

Í ¸	»	± a
¾�²o´z¿T´

Γ Î º�²2º�Â Γi(a)
½�À�½zÂ�»o´ Î ¸2¶ i

ÌÏ½zÆ	²2º�µ�·�»2½�µ�·�Åx¹�º�² Í ¸	»	± a Ð ·�ÊBº�Ê Ð Ã2½�Ñ2¾�²o´z¿ Ð ¸	»'Ñ2Ò#ÌÓ ¸	²2½z¹#´�»	»	±1Ô Γ
»o´;¶¬»2½�Õ!º�µ�·�¹�º®¹�µ�º}Èx¹�º�² Í ¸	» Ð »o´�È#½�Ñ2Ë'Ö!¸'È#µ�Ëg»o´X²o´zµ�µ�·�½�Ë'»	¸	¸ i ½z· a ÊHRL½�Ñ2¾�²o´z¿

Γ(a) = Γ1(a)
»o´�Â�±1¹#´zº�·�µ�Ë�½zÆ	²2º�µ�·�»2½�µ�·�Å�×K¹�º�² Í ¸	»	± a

¸�½�À�½zÂ�»o´ Î ´zº�·�µ�Ë [a] Ð º�µ}Ä2¸x¾�²o´z¿ Γ
¿L¸	Æ'Ì

µ�¸	²2½z¹#´�»�Ê�RL½�Äo½�ÕX¸2¶
a⊥ = {a} ∪ [a]
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ØmÙXÚ�ÛoÚ�Ü2Ý�ÞsßzÚÏà�á®â2Ü2ã »o´�Â�±1¹#´zº�·�µ�Ë Î ¸2µ}Äo½X¹�º�² Í ¸	»x¹Éº�ºQ½zÆ	²2º�µ�·�»2½�µ�·�¸�Ê5YB²o´z¿ Γ

»o´�Â�±1¹#´zº�·�µ�Ë
à?Ú�ä�å�æ�çzà�Ü2ã�èêé�ÙXÚ�ÛoÚ�Ü2â

k Ð º�µ}Ä2¸³µ�·�º�Ã2º�»	ÅëÄ2×`À�½zÔì¹�º�² Í ¸	»	±í¸	Â
Γ
²o´�¹�»o´

k
Ê³YB²o´z¿

Γ
»o´�Â�½z¹�º�¶

à?Ú�îzÚÏà�Ü2ï1à?Ú�ä�å�æ�çzà�Ü2ã�èðéQÛ2ñ�à�ñ�èQÚ�ÙHà�ñ�èLâ
(v, k, λ) Ð º�µ}Ä2¸ò½z»óµ�½�Ñoº�²#ÕX¸	· v ¹�º�² Í ¸	» Ð ²2º�¾�Ò�Ä2Ë'²2º�»òµ�·�º}ÌÃ2º�»	¸

k Ð ¸ôÆ'´�Õ®Ño½�ºxº�¾�½�²2º�Àz²2½gÄoº�ÕX¸	·ë¹ λ ·�²2º�Ò�¾�½�Ä2Å�»	¸	Æ'´�ÈBÊcYB²o´z¿ Γ õ ß�Û2ï}æ2ÜoÚ!à?Ú�ä�å�æ�çzà�Ü2ã,ö
ä÷à�ñ�øKéòÛ2ñ�à�ñ�èQÚ�ÙHà�ñ�èLâ

(v, k, λ, µ) Ð º�µ}Ä2¸ì½z»¼²2º�À�º�²	»2½g²2º�¾�Ò�Ä2Ë'²2º�»ìùóµ�½�½z·�¹�º�·�µ�·�¹�Ò�×ZÖ!¸2¶¬¸ôÃo´�²o´�Ì¶,º�·�²o´z¶¬¸ Ð ¸ [a] ∩ [b]
µ�½�Ñoº�²#ÕX¸	·

µ
¹�º�² Í ¸	»�Ñ	Ä2Ë�Ä2×`Àz±5È�Ñ2¹�Ò#Èë¹�º�² Í ¸	» a Ð b Ð »o´�È#½�Ñ2Ë'Ö!¸'È#µ�Ëú»o´²o´zµ�µ�·�½�Ë'»	¸	¸ëûX¹

Γ
Ê1U�Ã2½�Ä2»2º!²2º�¾�Ò�Ä2Ë'²	»	±1Ô�¾�²o´z¿KÑ2¸o´z¶,º�·�²o´óûX»o´�Â�±1¹#´zº�·�µ�Ë é�â�æ2Ý�Ü2ïLà?Ú�ä�å�æ�çzà�Ü2ã�è

ä÷à�ñ�ø,ï}è Ê¬R`Ò�µ�·�Å
F õ »2º�Æ�½z·�½z²	±1ÔóÆ'Ä�´zµ�µ¢¾�²o´z¿Q½z¹2Ê,YB²o´z¿

Γ
»o´�Â�½z¹�º�¶ æ2ï�ü�ñ�æ2Ý�Ü2ï

F ý ä÷à�ñ�ø,ï}è Ð º�µ}Ä2¸
[a]
Äoº�ÕX¸	·;¹

F
Ñ	Ä2ËóÄ2×`À�½zÔò¹�º�² Í ¸	»	± a

¾�²o´z¿T´
Γ
Ê

MNµ}Ä2¸�¹�º�² Í ¸	»	± u Ð w »o´�È#½�Ñ2Ë'·�µ�Ë�»o´É²o´zµ�µ�·�½�Ë'»	¸	¸
i
¹
Γ Ð ·�½ Î º�²2º�Â bi(u,w) þÿÎ º�²2º�Â ci(u,w) �½�À�½zÂ�»o´ Î ¸2¶ Î ¸2µ}Äo½Ç¹�º�² Í ¸	»g¹óÃ2º�²2º�µ�º Î º�»	¸	¸ Γi+1(u) þ Γi−1(u) � µ [w] ÊQYB²o´z¿ Γ

Ñ2¸o´z¶,º�·�²o´
d
»o´�Ì

Â�±1¹#´zº�·�µ�Ë�� â2é�Ù®ñzÜ��2â2ï�Ü2Ü2ïZà?Ú�ä�å�æ�çzà�Ü2ã�èSéLèLñzé�é�âoß�ï}è ÛoÚÏà?Ú�é�Ú��'Ú�Ü2â2ö {b0, b1, . . . , bd−1; c1, . . . , cd} Ðº�µ}Ä2¸gÂ�»o´ Î º�»	¸	Ë bi(u,w) ¸ ci(u,w) »2ºTÂ�´�¹�¸2µ�Ë'·�½z·Ç¹�±¢À�½z²o´É¹�º�² Í ¸	» u Ð w »o´;²o´zµ�µ�·�½�Ë'»	¸	¸
i
¹
ΓÑ	Ä2ËÇÄ2×`À�½z¾�½

i = 0, . . . , d
ÊNRL½�Äo½�ÕX¸2¶

ai = k − bi − ci
Ê

G�¸2µ�·�º�¶N´T¸	» Ó ¸'Ñoº�»	·�»2½�µ�·�¸xµZ¶¬»2½�Õ!º�µ�·�¹�½�¶ô·�½ Î º�Æ P ¸ó¶¬»2½�Õ!º�µ�·�¹�½�¶ôÃ	²#Ë	¶¬±5È
L
»o´�Â�±1¹#´zº�·�µ�Ë

α
Ì ��ñzé�Ù®â���Ü2ï�öóä}Ú�ï}èQÚ�ÙHà�âoÚ�ö;Û2ï�à	ç � ü�ñ

(s, t) Ð º�µ}Ä2¸XÆ'´�Õ®Ñ�´�ËXÃ	²#Ë	¶N´�Ë;µ�½�Ñoº�²#ÕX¸	·T²2½z¹�»2½ s+1
·�½ Î Æ	Ò ÐÆ'´�Õ®Ñ�´�Ë!·�½ Î Æ'´¢Äoº�ÕX¸	·`²2½z¹�»2½Z»o´ t+1

Ã	²#Ë	¶,½zÔ Ð Ä2×`Àz±¢º�Ñ2¹�º�·�½ Î Æ	¸!Äoº�Õ®´�·`»2º�À�½�Äoº�º Î º�¶�»o´H½�Ñ2»2½zÔÃ	²#Ë	¶,½zÔ Ð ¸�Ñ	Ä2ËòÄ2×`À�½z¾�½ó´�»	·�¸2¿`Ä�´�¾�´ (a, l) ∈ (P,L )
»o´�Ô'Ñoº�·�µ�Ë�·�½ Î »2½ α Ã	²#Ë	¶¬±5È Ð Ã	²2½�È#½�Ñ2Ë'Ö!¸'È

Î º�²2º�Â a ¸óÃ2º�²2º�µ�º�Æ'´�× Í ¸'È l þ ½�À�½zÂ�»o´ Î º�»	¸2º pGα(s, t) � Ê,Ucµ}Ä2Ò Î ´zº α = 1
¾�º�½�¶,º�·�²	¸	Ëó»o´�Â�±1¹#´zº�·�µ�Ë

ï�î�ï�î��XÚ�Ü2Ü2ã�è	�'Ú�Ù®ã�à?Ú�
	å#ä�ï}æ2Ý�Ü2â2ü�ï}è ¸Á½�À�½zÂ�»o´ Î ´zº�·�µ�Ë GQ(s, t)
Ê \�½ Î º Î »	±1Ô ¾�²o´z¿ ¾�º�½�¶,º�·�²	¸	¸

½zÃ	²2º}Ñoº}Ä2Ë	º�·�µ�Ë¼»o´x¶¬»2½�Õ!º�µ�·�¹�ºò·�½ Î º�Æ P ¸�Ñ2¹�ºÉ·�½ Î Æ	¸ôµ�¶,º�ÕX»	± Ð º�µ}Ä2¸ô½z»	¸�Äoº�Õ®´�·g»o´xÃ	²#Ë	¶,½zÔ�Ê\�½ Î º Î »	±1Ôó¾�²o´z¿ ¾�º�½�¶,º�·�²	¸	¸ pGα(s, t)
µ�¸'Ä2Å�»2½Q²2º�¾�Ò�Ä2Ë'²2º�»óµ

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

ÊcG�¸'Ä2Å�»2½�²2º�¾�Ò�Ä2Ë'²	»	±1Ôì¾�²o´z¿êµò·z´�Æ	¸2¶¬¸ìÃo´�²o´z¶,º�·�²o´z¶¬¸
Ñ	Ä2Ë;»2º�Æ�½z·�½z²	±5ÈÉ»o´�·�Ò�²o´�Ä2Å�»	±5È Î ¸2µ�º}Ä α Ð s Ð t »o´�Â�±1¹#´zº�·�µ�Ë Û2é�Ú�ß � ïzä}Ú�ï}èQÚ�ÙHà�â��'Ú�é�ü�â�è ä÷à�ñ�ø,ï}è Ñ	Ä2Ë
pGα(s, t)

Ê
VTÕ�Êm^`Ò�Äoº�»!Ã	²2º}Ñ	Äo½�ÕX¸'ÄXÂ�´�Ñ�´ Î ÒQ¸	Â�Ò Î º�»	¸	ËQÑ2¸2µ�·z´�» Ó ¸2½z»	»2½`²2º�¾�Ò�Ä2Ë'²	»	±5ÈQ¾�²o´z¿Q½z¹ Ð ¹HÆ�½z·�½z²	±5È½zÆ	²2º�µ�·�»2½�µ�·�¸�¹�º�² Í ¸	» õ µ�¸'Ä2Å�»2½ó²2º�¾�Ò�Ä2Ë'²	»	±¢ºX¾�²o´z¿L±Kµ®»2º�¾�Ä�´�¹�»	±¢¶ µ�½�À�µ�·�¹�º�»	»	±¢¶ Â�»o´ Î º�»	¸2º�¶

6 t
Ñ	Ä2ËgÑ�´�»	»2½z¾�½ò»o´�·�Ò�²o´�Ä2Å�»2½z¾�½ Î ¸2µ}Ä�´ t Ê��B´z¶,º�·�¸2¶ Ð�Î ·�½�µ�¸'Ä2Å�»2½ò²2º�¾�Ò�Ä2Ë'²	»	±1Ô�¾�²o´z¿ µX»2º Ó º}ÌÄ2±¢¶ µ�½�À�µ�·�¹�º�»	»	±¢¶ Â�»o´ Î º�»	¸2º�¶ Ë'¹zÄ2Ë	º�·�µ�Ëg¾�²o´z¿Q½�¶Á¹óÃ2½�Äo½z¹�¸	»	»2½�¶ µ}Ä2Ò Î ´zº Ð ´Ç¹�Ã2½�Ä2»2º®²2º�¾�Ò�Ä2Ë'²'Ì»	±1Ôô¾�²o´z¿ Ð ¹gÆ�½z·�½z²2½�¶ ½zÆ	²2º�µ�·�»2½�µ�·�¸ì¹�º�² Í ¸	» õ µ�¸'Ä2Å�»2½g²2º�¾�Ò�Ä2Ë'²	»	±¢ºó¾�²o´z¿L± ¹gÃ2½�Äo½z¹�¸	»	»2½�¶

µ}Ä2Ò Î ´zº Ð Ä2¸2À�½�¸2¶,º�º�·gÑ2¸o´z¶,º�·�²³û Ð Ä2¸2À�½�Ë'¹zÄ2Ë	º�·�µ�Ë¼¾�²o´z¿Q½�¶ð\
	�Ô'Äo½z²o´'Êë\m´�Æ	¸2¶ ½�Àz²o´�Â�½�¶ Ð Â�´�Ñ�´�Ì
Î ´�^`Ò�Äoº�»o´�µ�¹�½�Ñ2¸	·�µ�ËôÆô½zÃ	¸2µ�´�»	¸	×íÑ2¸2µ�·z´�» Ó ¸2½z»	»2½�²2º�¾�Ò�Ä2Ë'²	»	±5È¼¾�²o´z¿Q½z¹ Ð ¹�Æ�½z·�½z²	±5Èô½zÆ	²2º�µ�·zÌ»2½�µ�·�¸ú¹�º�² Í ¸	» õ µ�¸'Ä2Å�»2½�²2º�¾�Ò�Ä2Ë'²	»	±¢ºÉ¾�²o´z¿L±SµX»2º�¾�Ä�´�¹�»	±¢¶ðµ�½�À�µ�·�¹�º�»	»	±¢¶ Â�»o´ Î º�»	¸2º�¶ t

Ñ	Ä2Ë
t = 1, 2, . . .U�����NÂ�´�¹�º�² Í º�»2½ó²2º Í º�»	¸2º®Â�´�Ñ�´ Î ¸�^`Ò�Äoº�»o´;Ñ	Ä2Ë t = 3

ÊTU ²o´zÀ�½z·�º�� û��NÃ2½�Ä2Ò Î º�»o´Ç²2º}Ñ2Ò�Æ Ó ¸	ËÂ�´�Ñ�´ Î ¸¼^`Ò�Äoº�»o´ÇÑ	Ä2Ë t = 4
Æ�µ}Ä2Ò Î ´�× Æ�½z¾�Ñ�´�½zÆ	²2º�µ�·�»2½�µ�·�¸ú¹�º�² Í ¸	» õ ¸2µ�Æ'Ä2× Î ¸	·�º}Ä2Å�»	±¢ºÉ¾�²o´�Ì¿L±Sµ;»2º�¾�Ä�´�¹�»	±¢¶ µ�½�À�µ�·�¹�º�»	»	±¢¶sÂ�»o´ Î º�»	¸2º�¶��2ÊxUðÑ�´�»	»2½zÔú²o´zÀ�½z·�ºÉ²o´zµ�µ�¶N´�·�²	¸	¹#´�×Z·�µ�Ë¼¹�Ã2½�Ä2»2º

²2º�¾�Ò�Ä2Ë'²	»	±¢ºQ¾�²o´z¿L± Ð ¹;Æ�½z·�½z²	±5È�½zÆ	²2º�µ�·�»2½�µ�·�¸�¹�º�² Í ¸	» õ Ã2µ�º�¹zÑo½z¾�º�½�¶,º�·�²	¸ Î º�µ�Æ	¸2º!¾�²o´z¿L± Ñ	Ä2Ë
pGs−4(s, t)
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Γ � 
�0 - �	$?�Q"����} �� ��"�$	/1�!��"��#"K�����������}"�� *
$�- � �&%É��� -
2
* 
x� - � - " - �

- �#"�������$ - �����ó
'��"'%!�	$ � 0?����
�� - �z� - �����}"����������	�?�(��"��#"H/ú��� �
pGs−4(s, t)

4¢+�- �����L
�/10 - �	$ �������)�
- ��$ - �2!���?���2  *,+!�-�É ?��
'��"	�T����$	�	�/.

(1)
�����������}"

Γ
$�- � �&%É�

3
* �	� $�-

s = 5
�
t ∈ {3, 5, 7} * �	� $�- s = 6

�
t = 1;

(2) d(Γ) = 3
* �	� $�-

s = 8
�
Γ � ��"��#" +10 �	� - "�� * �	� $�-

5 6 s 6 7
4

��u#l��mu��Zp32?A4�H 2�����
Γ � 
�0 - �	$?�5"����} �� ��"�$	/1�5��"��#" * 
X� - � - " - � - �#"�������$ - �����x
'��"'%!�	$ �0?����
�� - �z� - �����}"����������	�?�
��"��#"H/���� �

GQ(5, t)
*
t ∈ {3, 5, 7, 10, 15, 19, 20, 25} 4L+�- �����Z
'��"�$ -`- ��$ -�2Z ?��
'��"	�T����$	�	�/.

(1) Γ � ���	� ��$ - "����} �� ��"�$	/1�5��"��#" ���	� $�-
þ76 � t = 3

�
Γ
�2�������T0���"��������}"�/

(322, 96, 20, 32)
�	�	�

(697, 96, 20, 12)
* �	� $�-

þ76�6 � t = 5
�
Γ
�2�������T0���"��������}"�/

(1782, 156, 30, 12)
�	�	�

(532, 156, 30, 52)
* �	� $�-

þ76�6�6 � t = 7
�
Γ
�2�������T0���"��������}"�/

(1792, 216, 40, 24)
* �	� $�-

þ76�8�� t = 20
�
Γ
�2�������T0���"��������}"�/

(2107, 606, 105, 202);

(2) d(Γ) = 3
���	� $�-

þ76 � t = 3
�
µ ∈ {6, 8, 9, 10, 12, 15, 16, 18, 20, 25, 30, 32, 36, 40, 45, 48, 50} * �	� $�-

þ76�6 � t = 5
�
µ ∈ {13, 15, 20, 25, 26, 30, 39, 50, 52, 60, 65, 75, 78} * �	� $�-

þ76�6�6 � t = 7
�
µ ∈ {25, 27, 28, 30, 35, 36, 40, 42, 45, 50, 54, 56, 60, 63, 70, 72, 75, 84, 90, 100,

105, 108, 120, 126, 135, 140} * �	� $�-
þ76�8�� t = 10

�
µ ∈ {50, 60, 68, 90, 100, 102, 150, 170, 180, 204} * �	� $�-

þ78�� t = 15
�
µ ∈ {75, 76, 90, 95, 100, 114, 120, 125, 150, 152, 171, 180, 190, 200, 228,

250, 285, 300} * �	� $�-
þ78�6 � t = 19

�
µ ∈ {100, 120, 125, 128, 144, 150, 180, 192, 200, 225, 240, 250, 256, 288, 300,

360, 375, 384, 400} * �	� $�-
þ78�6�6 � t = 20

�
µ ∈ {120, 150, 200, 202, 250, 300, 404} * �	� $�-

þ78�6�6�6 � t = 25
�
µ ∈ {125, 126, 135, 140, 150, 180, 189, 210, 250, 252, 270, 300, 315, 350, 375,

378, 420, 450, 500, 525, 540} 9
(3) d(Γ) > 3

�
t ∈ {3, 5, 7} 4

:<; uz¯>=�j'no°mu2A
�H 2�����
Γ � ���?������$ ?	� - $	$ - "����} �� ��"�$	/1�@��"��#" �����������}"��

d > 3
* 
ó� - � - " - �

- �#"�������$ - ������
'��"'%!�	$ � 0?����
�� - �z� - �����}"����������	�?����"��#"H/ ��� �
pGs−4(s, t)

4�+�- �����ó
'��"�$ -ò- ��$ -
�2Z ?��
'��"	�T����$	�	�/.



�,����%!�#"���$	� ��0?����
�� - �z� - �����}"����������	�-� ��"��#" - 
T��� �
pGs−4(s, t)

û��
(1) s = 8

�
Γ � ��"��#" +10 �	� - "�� 9

(2) s = 6, t = 1
�
Γ � 0 - � - 
��	$	$	/1�

8 �
�� $ 9

(3) s = 5
���	� $�-

t = 1
�
Γ � ��"��#" 9X� - $?� - $��

J(12, 6)
�	�	�ô��� - ������$#����"���$ - �ò�#������$ - � *

�	� $�-
t = 3

�
Γ � ��"��#" �N���������	
 - ��0?��"�����������$	�	� {96, 75, 16, 1; 1, 16, 75, 96} $�� 644 
'��"'%!�	$���� 4

2?AQ��ml ; kmu5�mu��zi ;	� �mk	
Xu ; l��Bp ;� kml�� =�u#n'¯Nl
pGs−4(s, t) �

�&�mp���

�xu�� �ZpÁ>oA �H 2�����

Γ � 0?����
�� - �z� - �����}"����������	�	�!��"��#" ��� �
pGs−4(s, t)

*
∆ � "����} �� ��"�$	/1�

0 - �'��"��#" ������0?��$	�
(s − 4)(t + 1)

$��
w

'��"'%!�	$���� 4ë+�- �����ò
�/10 - �	$ �-*T���)�³���?���2  *,+!�?�Q ?��
'��"

��T����$	� � .
(1) v(st− 4t+ s− 8)/(st+ s− 4) 6 w 6 (s− 3)v/(s + 1)

* �����	� - ��$ - �2 0 ���-�ò$?�����}" - ���-�
$?��"���
'��$?����
L0#"���
�"���+;�������)�®
1"���
'��$?����
 -�* � - � * $ ���T
'��"'%!�	$��¢�2

Γ−∆
�������X$��L�

4(t+1)w/(v−
w)


'��"'%!�	$����¬�x�2
∆;

(2)
�����	�

Xi � �¬$ - �;������
 - 
'��"'%!�	$³�2
Γ − ∆

* �������X$	/
� � - �z$ - �
i

'��"'%!�	$����¬�c�2

∆
*

xi = |Xi|
* � -

(2st+ 2s+ t− 3)2w · x0 6 (v − w)(v − x0)(t+ 5)2;

(3)
�����	�

w = x0
* � -

2(st+ t+ s+ 1)x0 6 v(t+ 5)
4

C
U�¹�¸'Ñ2Ò � ����¹�º�²	»	± »2º�²o´�¹�º�»2µ�·�¹#´ −(t+ 1) 6 (s− 4)(t+ 1)− 4(t+ 1)w/(v − w) 6 4

Ê
WH·�µ�×5Ñ�´

v(st − 4t + s − 8)/(st + s − 4) 6 w 6 (s − 3)v/(s + 1)
ÊôMNµ}Ä2¸ì½�Ñ2»2½�¸	Â�	�·�¸'È

»2º�µ�·�²2½z¾�¸'Èg»2º�²o´�¹�º�»2µ�·�¹�Ã	²2º�¹�²o´�ÖX´zº�·�µ�Ëë¹ó²o´�¹�º�»2µ�·�¹�½ Ð ·�½ó¹�¹�¸'Ñ2Ò � ���,Ä2×`À�´�Ëg¹�º�² Í ¸	»o´Ç¸	Â Γ − ∆µ�¶,º�ÕX»o´®·�½ Î »2½;µ 4(t+ 1)w/(v − w)
¹�º�² Í ¸	»o´z¶¬¸x¸	Â ∆ ÊRL½HÃ	²2º}Ñ	Äo½�Õ!º�»	¸	× �2Ê �'Ê��¸	Â<� � �'¸2¶,º�º�¶

w ·x0 6 (v−w)(v−x0)(t+5)2/(2s(t+1)−4+(t+1))2
Ê

RL½ 	�·�½�¶¬Ò
(2st+ 2s+ t− 3)2w · x0 6 (v − w)(v − x0)(t+ 5)2

Ê
MNµ}Ä2¸

w = x0 Ð ·�½ (2st+ 2s+ t− 3)x0 6 (v − x0)(t+ 5) Ð Ã2½ 	�·�½�¶¬Ò (2st+ 2s+ 2t+ 2)x0 6

v(t+ 5)
Ê
B

�xu�� �Zp 2?A��5���	�ó�����������}"
Γ
$�- � �&%É�

3
* � - �	� $�-

s = 5
�
t ∈ {3, 5, 7} * �	� $�- s = 6

�
t = 1

4
C
R`Ò�µ�·�Å

Γ
µ�½�Ñoº�²#ÕX¸	·ë¾�º�½�Ñoº�Â�¸ Î º�µ�Æ	¸	Ô �zÌ Ã	Ò�·�Å

u Ð w Ð x Ð y Ð z Ê�\�½z¾�Ñ�´g¹�¾�²o´z¿Qº [x]
¶,º�Õ®Ñ2Ò

[u] ∩ [x]
¸
[x] ∩ [z]

»2º�·;²2º�À�º�²�¸ò¹�¹�¸'Ñ2ÒÇÄoº�¶,¶¬± L¸2¶,º�º�¶
v(st− 4t+ s− 8)/(st+ s− 4) 6 w 6

v(t+ 5)/(2st+ 2s+ 2t+ 2)
ÊNRL½ 	�·�½�¶¬Ò

2(st+ s+ t+ 1)(st− 4t+ s− 8) 6 (st+ s− 4)(t+ 5)
Ê

U�µ}Ä2Ò Î ´zº s = 5
¸2¶,º�º�¶

12(t+1)(t−3) 6 (5t+1)(t+5) Ð Ã2½ 	�·�½�¶¬Ò t 6 7
ÊmU�¹�¸'Ñ2Ò`Ã	²2º}Ñ	Äo½�Õ!º�»	¸	Ë

t ∈ {3, 5, 7} ÊU=µ}Ä2Ò Î ´zº s = 6
¸2¶,º�º�¶

14(t + 1)2(t − 1) 6 2(3t + 1)(t + 5) Ð Ã2½ 	�·�½�¶¬Ò t 6 2
Êg\m´�Æ¼Æ'´�Æ

Ã2µ�º�¹zÑo½z¾�º�½�¶,º�·�²	¸ Î º�µ�Æ	¸	Ô;¾�²o´z¿ìÑ	Ä2Ë pG2(6, 2)
»2º�Ë'¹zÄ2Ë	º�·�µ�ËT¸2µ�Æ'Ä2× Î ¸	·�º}Ä2Å�»	±¢¶g¾�²o´z¿Q½�¶ Ð ·�½ t = 1

Ê
UÁµ}Ä2Ò Î ´zº s = 7

¸2¶,º�º�¶
16(t+ 1)4t 6 4(2t− 1)(t + 5) Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê B

�xu�� �Zp��BA��5���	�Q�����������}"
Γ
"���
'��$

3
* � - �	� $�-

s = 8
�
Γ � ��"��#" +10 �	� - "�� * �	� $�-

5 6 s 6 7
4

C
MNµ}Ä2¸

s = 8 Ð ·�½ Γ õ ¾�²o´z¿K\
	�Ô'Äo½z²o´'Ê
R`Ò�µ�·�Å

s 6= 8
Ê,\�½z¾�Ñ�´

k = v′ = (s+1)(1 + st/(s− 4)) Ð λ = k′ = s(t+1)
¸
b1 = 5st/(s− 4)

Ê
U�¹�¸'Ñ2ÒxÄoº�¶,¶¬± ®¸2¶,º�º�¶

(s + 1)(1 + st/(s − 4))(st − 4t + s − 8)/(st + s − 4) < 5st/(s − 4) ÐÃ2½ 	�·�½�¶¬Ò
(s+ 1)(st− 4t+ s− 8) < 5st

Ê5WH·�µ�×5Ñ�´
s 6 7

Ê�dQº�¶,¶N´ Ð ´®¹�¶,º�µ�·�ºTµL»2º�Ôx¸�·�º�½z²2º�¶N´5
Ño½zÆ'´�Â�´�»	±QÊ

B

�BAQ��ml ; kmu5�mu��zi ;	� �mk	
Xu ; l��Bp ;� kml�� =�u#n'¯Nl
GQ(5, t) �

�&�mp���

U Äoº�¶,¶N´�È �����ìÃ	²2º}Ñ2Ã2½�Ä�´�¾�´zº�·�µ�Ë Ð®Î ·�½ Γ õ ¹�Ã2½�Ä2»2ºú²2º�¾�Ò�Ä2Ë'²	»	±1Ôð¾�²o´z¿ µ�Ão´�²o´z¶,º�·�²o´z¶¬¸

(v, k, λ, µ) Ð ¹óÆ�½z·�½z²2½�¶ ½zÆ	²2º�µ�·�»2½�µ�·�¸ë¹�º�² Í ¸	» õ Ã2µ�º�¹zÑo½z¾�º�½�¶,º�·�²	¸ Î º�µ�Æ	¸2ºÉ¾�²o´z¿L± Ñ	Ä2Ë GQ(5, t)µ5Ão´�²o´z¶,º�·�²o´z¶¬¸
(30t+6, 5t+5, 4, t+1)

¸;»2º�¾�Ä�´�¹�»	±¢¶¬¸Çµ�½�À�µ�·�¹�º�»	»	±¢¶¬¸ÉÂ�»o´ Î º�»	¸	Ë	¶¬¸ 4,−(t+1)
Ê

GNÄ2Ò Î ´�Ô t = 3
²o´zµ�µ�¶,½z·�²2º�»�¹5� ���ÏÊ



û � �� ?��$ - 
���� 4 : 4 *�� ���'$?��
�� 4 � 4
�xu�� �Zp���A �H 2�����

u
*
w � 
'��"'%!�	$	/Á�2

Γ
�
d(u,w) = 2

41+�- �����T
�/10 - �	$ �-*T���)�x���?���2  *,+!�?�
 ?��
'��"	�T����$	� � .

(1) 6(t− 3) 6 µ 6 5(t+ 1)(5t + 1)/(t+ 3);

(2)
�����	�

Xi �
�¬$ - �;������
 - 
'��"'%!�	$®�2

[w]−[u]
* �������X$	/
�É� - �z$ - �

i

'��"'%!�	$����¬�®�2

[u]∩[w] *
xi = |Xi|

* � -
x0 · µ 6 (v′ − x0)(v

′ − µ)(t+ 5)2/(11t + 7)2;

(3)
�����	�

x0 = µ
* � -

µ 6 (t+ 5)(5t + 1)/(2t + 2)
4

C
U�¹�¸'Ñ2ÒÇÄoº�¶,¶¬± `¹�º�²	»	± »2º�²o´�¹�º�»2µ�·�¹#´ −(t+ 1) 6 (t+ 1)− 4(t+ 1)µ/(30t + 6− µ) 6 4

Ê
WH·�µ�×5Ñ�´

6(t−3) 6 µ 6 5(t+1)(5t+1)/(t+3)
Ê1MNµ}Ä2¸Ç½�Ñ2»2½T¸	Â(	�·�¸'ÈX»2º�µ�·�²2½z¾�¸'ÈÉ»2º�²o´�¹�º�»2µ�·�¹

Ã	²2º�¹�²o´�ÖX´zº�·�µ�Ë³¹�²o´�¹�º�»2µ�·�¹�½ Ð ·�½�Ä2×`À�´�Ëô¹�º�² Í ¸	»o´g¸	Â [w] − [u] ∩ [w]
µ�¶,º�ÕX»o´�·�½ Î »2½ëµ 4(t +

1)µ/(30t + 6− µ)
¹�º�² Í ¸	»o´z¶¬¸x¸	Â [u] ∩ [w]

Ê
JL¶,º�º�¶

µ · x0 6 (v′ − µ)(v′ − x0)(t + 5)2/(10(t + 1) − 4 + (t + 1))2
ÊòRL½ 	�·�½�¶¬Ò

x0 · µ 6

(v′ − x0)(v
′ − µ)(t+ 5)2/(11t + 7)2

Ê
MNµ}Ä2¸

x0 = µ Ð ·�½ (11t+7)µ 6 (30t+6−µ)(t+5) Ð Ã2½ 	�·�½�¶¬Ò µ 6 (t+5)(5t+1)/(2t+2)
Ê
B

�xu�� �Zp <?A �5���	�
Γ � ���	� ��$ - "����} �� ��"�$	/1�ì� - �	��� ��$ - 0?����
�� -

GQ(5, t) �
��"��#" * � - 
'��"�$ -

- ��$ - �2H ?��
'��"	�T����$	�	�/.
(1) t = 3

�
Γ
�2�������T0���"��������}"�/

(322, 96, 20, 32)
�	�	�

(697, 96, 20, 12) 9
(2) t = 5

�
Γ
�2�������T0���"��������}"�/

(1782, 156, 30, 12)
�	�	�

(532, 156, 30, 52) 9
(3) t = 7

�
Γ
�2�������T0���"��������}"�/

(1792, 216, 40, 24) 9
(4) t = 20

�
Γ
�2�������T0���"��������}"�/

(2107, 606, 105, 202)
4

C
R`Ò�µ�·�Å

(v′, k′, λ′, µ′) õ Ão´�²o´z¶,º�·�²	±KÃ2µ�º�¹zÑo½
GQ(5, t)

Ì ¾�²o´z¿T´ó¸
Γ
¸2¶,º�º�·ò»2º�¾�Ä�´�¹�»	±¢ºÉµ�½�À�Ì

µ�·�¹�º�»	»	±¢ºXÂ�»o´ Î º�»	¸	Ë n −m,−m Ê!\�½z¾�Ñ�´ m − 1
Ñoº}Ä2¸	·

v′ − k′ − 1 = 25t
ÊQV®´�Äoº�º Ð m > t + 1 Ð

n−m = 25t/(m− 1)− 1
¸
n−m > 4 Ð Ã2½ 	�·�½�¶¬Ò m− 1 6 5t

Ê
UKµ}Ä2Ò Î ´zº;Ão´�²o´z¶,º�·�²2½z¹ (96, 20, 4, 4) Î ¸2µ}Äo½ m − 1

Ñoº}Ä2¸	·
75 Ð Ã2½ 	�·�½�¶¬Ò m − 1 = 5, 15 Ð µ�½�Ì½z·�¹�º�·�µ�·�¹�º�»	»2½

n − m = 14, 4 Ð Γ ¸2¶,º�º�·¼Ão´�²o´z¶,º�·�²	±
(697, 96, 20, 12)

¸'Ä2¸
(322, 96, 20, 32)

¸
Â�´�Æ'Ä2× Î º�»	¸2ºLÄoº�¶,¶¬± ¹�±1Ã2½�Ä2»	Ë	º�·�µ�ËBÊUaµ}Ä2Ò Î ´zºòÃo´�²o´z¶,º�·�²2½z¹ (156, 30, 4, 6) Î ¸2µ}Äo½ m − 1

Ñoº}Ä2¸	·
125 Ð Ã2½ 	�·�½�¶¬Ò m − 1 = 5, 25 Ðµ�½�½z·�¹�º�·�µ�·�¹�º�»	»2½

n−m = 24, 4
¸
Γ
¸2¶,º�º�·®Ão´�²o´z¶,º�·�²	±

(1782, 156, 30, 12)
¸'Ä2¸

(532, 156, 30, 52)¸�Â�´�Æ'Ä2× Î º�»	¸2º`Äoº�¶,¶¬± ¹�±1Ã2½�Ä2»	Ë	º�·�µ�ËBÊUìµ}Ä2Ò Î ´zºHÃo´�²o´z¶,º�·�²2½z¹ (216, 40, 4, 8) Î ¸2µ}Äo½ m−1
Ñoº}Ä2¸	·

175 Ð Ã2½ 	�·�½�¶¬Ò m−1 = 5, 7, 25, 35 Ðµ�½�½z·�¹�º�·�µ�·�¹�º�»	»2½
n − m = 34, 24, 6, 4 Ð Γ ¸2¶,º�º�·ìÃo´�²o´z¶,º�·�²	±

(v, 216, 40, 12) Ð (v, 216, 40, 24) Ð
(v, 216, 40, 60)

¸'Ä2¸
(v, 216, 40, 72)

ÊgU5½ò¹�µ�º}Èëµ}Ä2Ò Î ´�Ë�È Ð Æ	²2½�¶,º;¹�·�½z²2½z¾�½ Ð Æ	²o´�·�»2½�µ�·�Å n −m
»2º

Ó º}Ä�´�Ë Ð Ã2½ 	�·�½�¶¬ÒóÂ�´�Æ'Ä2× Î º�»	¸2ºLÄoº�¶,¶¬± ¹�±1Ã2½�Ä2»	Ë	º�·�µ�ËBÊUëµ}Ä2Ò Î ´zºNÃo´�²o´z¶,º�·�²2½z¹ (306, 55, 4, 11) Î ¸2µ}Äo½ m−1
Ñoº}Ä2¸	·

250 Ð Ã2½ 	�·�½�¶¬Ò m−1 = 5, 10, 25, 50 Ðµ�½�½z·�¹�º�·�µ�·�¹�º�»	»2½
n − m = 49, 24, 9, 4

¸
Γ
¸2¶,º�º�·�Ão´�²o´z¶,º�·�²	±

(v, 306, 55, 12) Ð (v, 306, 55, 42) Ð
(v, 306, 55, 72)

¸'Ä2¸
(v, 306, 55, 102)

Êì\m´�ÆôÆ'´�Æ
µ
Ñoº}Ä2¸	·

306 · 250 Ð ·�½ µ = 12, 102
ÊúU=½�À�½z¸'È

µ}Ä2Ò Î ´�Ë�ÈòÆ	²o´�·�»2½�µ�·�Å n−m
»2º Ó º}Ä�´�Ë Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊUìµ}Ä2Ò Î ´zº¢Ão´�²o´z¶,º�·�²2½z¹ (450, 80, 4, 16) Î ¸2µ}Äo½ m−1

Ñoº}Ä2¸	·
375 Ð Ã2½ 	�·�½�¶¬Ò m−1 = 15, 25, 75 Ðµ�½�½z·�¹�º�·�µ�·�¹�º�»	»2½

n − m = 24, 14, 4 Ð Γ ¸2¶,º�º�·gÃo´�²o´z¶,º�·�²	±
(v, 450, 80, 66) Ð (v, 450, 80, 86) ¸'Ä2¸

(v, 450, 80, 146)
Ê¢R`²2½z·�¸	¹�½z²2º Î ¸2º!µ`·�º�¶ Ð	Î ·�½ µ »2ºZÑoº}Ä2¸	· 450 · 375 ÊU µ}Ä2Ò Î ´zºôÃo´�²o´z¶,º�·�²2½z¹ (576, 100, 4, 20) Î ¸2µ}Äo½ m − 1

Ñoº}Ä2¸	·
19 · 25 = 475 Ð Ã2½ 	�·�½�¶¬Ò

m − 1 = 19, 25, 95 Ð µ�½�½z·�¹�º�·�µ�·�¹�º�»	»2½ n −m = 24, 18, 4 Ð Γ ¸2¶,º�º�·óÃo´�²o´z¶,º�·�²	± (v, 576, 100, 90) Ð
(v, 576, 100, 102)

¸'Ä2¸
(v, 576, 100, 186)

Ê¢\m´�ÆòÆ'´�Æ
µ
Ñoº}Ä2¸	·

576 · 475 Ð ·�½ µ = 90 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2ºµL·�º�¶ Ð'Î ·�½XÆ	²o´�·�»2½�µ�·�Å 24
²o´�¹�»o´

19 · 576 · 596/(44 · 90) ÊU µ}Ä2Ò Î ´zº³Ão´�²o´z¶,º�·�²2½z¹ (606, 105, 4, 21) Î ¸2µ}Äo½ m − 1
Ñoº}Ä2¸	·

500 Ð Ã2½ 	�·�½�¶¬Ò m − 1 =
20, 25, 50, 100 Ð µ�½�½z·�¹�º�·�µ�·�¹�º�»	»2½ n − m = 24, 19, 9, 4 Ð Γ ¸2¶,º�º�·�Ão´�²o´z¶,º�·�²	±

(v, 606, 105, 102) Ð
(v, 606, 105, 112) Ð (v, 606, 105, 147) ¸'Ä2¸ (v, 606, 105, 202)

Ê \m´�Æ Æ'´�Æ
µ
Ñoº}Ä2¸	·

606 · 500 Ð ·�½
µ = 202

Ê



�,����%!�#"���$	� ��0?����
�� - �z� - �����}"����������	�-� ��"��#" - 
T��� �
pGs−4(s, t)

û��
U µ}Ä2Ò Î ´zºìÃo´�²o´z¶,º�·�²2½z¹ (756, 130, 4, 26) Î ¸2µ}Äo½ m − 1

Ñoº}Ä2¸	·
25 · 25 = 625 Ð Ã2½ 	�·�½�¶¬Ò

m − 1 = 25, 125 Ð µ�½�½z·�¹�º�·�µ�·�¹�º�»	»2½ n − m = 24, 4 Ð Γ ¸2¶,º�º�·ìÃo´�²o´z¶,º�·�²	±
(v, 756, 130, 132)¸'Ä2¸

(v, 756, 130, 252)
Êc\m´�ÆôÆ'´�Æ

µ
Ñoº}Ä2¸	·

756 · 625 Ð ·�½ µ = 252 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�µó·�º�¶ ÐNÎ ·�½Æ	²o´�·�»2½�µ�·�Å
4
²o´�¹�»o´

125 · 756 · 882/(130 · 252) Ê BV!½¢Æ�½z» Ó ´¢Ão´�²o´�¾�²o´z¿T´¢ÀzÒ�Ñoº�¶�Ã	²2º}Ñ2Ã2½�Ä�´�¾�´�·�Å Ð�Î ·�½1Ñ2¸o´z¶,º�·�² Γ À�½�Ä2Å Í º 2 Ê1�B´z¶,º�·�¸2¶ ÐzÎ ·�½¢Æ'´�Õ®ÌÑ2±1Ô
µ
Ì Ã2½�Ñ2¾�²o´z¿K²2º�¾�Ò�Ä2Ë'²2º�»xµ�·�º�Ã2º�»	¸

t+ 1 Ð Ã2½ 	�·�½�¶¬Òó¹Éµ}Ä2Ò Î ´zº Î º�·�»2½z¾�½ t Ão´�²o´z¶,º�·�² µ Î º�·�º�»�Ê
�xu�� �Zp��BA��5���	�

t = 3
* � - 
'��"�$	/K���?���2  *,+!�?�5 ?��
'��"	�T����$	� � .

(1) µ ∈ {6, 8, 9, 10, 12, 15, 16, 18, 20, 25, 30, 32, 36, 40, 45, 48, 50} 9
(2)

�����	�Ç�����������}"
Γ
$�- � �&%É�

3
* � -

µ 6 16
4

C
U µ}Ä2Ò Î ´zºòÃo´�²o´z¶,º�·�²2½z¹ (96, 20, 4, 4)

Ã2½�Äoº�¶,¶,º ��¸2¶,º�º�¶
0 < µ < 20 · 16/6 Ð Ã2½ 	�·�½�¶¬Ò

5 < µ < 53
Ê�\m´�Æ�Æ'´�Æ

µ
Ñoº}Ä2¸	·

96 · 75 Ð ·�½ µ ∈ {6, 8, 9, 10, 12, 15, 16, 18, 20, 25, 30, 32, 36, 40, 45,
48, 50} ÊMNµ}Ä2¸úÑ2¸o´z¶,º�·�²

Γ
À�½�Ä2Å Í º � Ð ·�½x¹�¹�¸'Ñ2Ò�Ò�·�¹�º�²#Õ®Ñoº�»	¸	Ë þ � � Äoº�¶,¶¬± ��¸2¶,º�º�¶

µ 6 8 · 16/8 ÐÃ2½ 	�·�½�¶¬Ò
µ 6 16

Ê
BFH»o´�Äo½z¾�¸ Î »2½XÑo½zÆ'´�Â�±1¹#´�×Z·�µ�Ë�µ}Äoº}Ñ2Ò�×ZÖ!¸2ºZÑ2¹�º`Äoº�¶,¶¬±QÊ

�xu�� �Zp¼D�A��5���	�
t = 5

* � - 
'��"�$	/K���?���2  *,+!�?�5 ?��
'��"	�T����$	� � .
(1) µ ∈ {13, 15, 20, 25, 26, 30, 39, 50, 52, 60, 65, 75, 78};
(2)

�����	�Ç�����������}"
Γ
$�- � �&%É�

3
* � -

µ ∈ {13, 15, 20} 4
�xu�� �Zp��BA��5���	�

t = 7
* � - 
'��"�$	/K���?���2  *,+!�?�5 ?��
'��"	�T����$	� � .

(1) µ ∈ {25, 27, 28, 30, 35, 36, 40, 42, 45, 50, 54, 56, 60, 63, 70, 72, 75, 84, 90, 100, 105, 108, 120,
126, 135, 140};

(2)
�����	�Ç�����������}"

Γ
$�- � �&%É�

3
* � -

µ ∈ {25, 27} 4
�xu�� �Zp�@BA �H 2�����

t > 7
4H+�- �����Q�����������}"

Γ
"���
'��$

3
��
'��"�$	/ ���?���2  *,+!�?�5 ?��
'��"	�T����$	� � .

(1)
�����	�

t = 10
* � -

µ ∈ {50, 60, 68, 90, 100, 102, 150, 170, 180, 204};
(2)

�����	�
t = 15

* � -
µ ∈ {75, 76, 90, 95, 100, 114, 120, 125, 150, 152, 171, 180, 190, 200, 228,

250, 285, 300};
(3)

�����	�
t = 19

* � -
µ ∈ {100, 114, 120, 144, 150, 152, 160, 171, 180, 190, 192, 200, 225, 228,

240, 250, 285, 288, 300, 304, 320, 342, 360, 380, 400};
(4)

�����	�
t = 20

* � -
µ ∈ {120, 150, 200, 202, 250, 300, 404} 9

(5)
�����	�

t = 25
* � -

µ ∈ {125, 126, 135, 140, 150, 180, 189, 210, 250, 252, 270, 300, 315, 350,
375, 378, 420, 450, 500, 525, 540} 4

C
MNµ}Ä2¸

t > 10 Ð ·�½�»o´�²	Ò Í ´zº�·�µ�Ë¼»2º�²o´�¹�º�»2µ�·�¹�½ 6(t − 3) 6 µ 6 (t + 5)(5t + 1)/(2t + 2) ÐÃ2½ 	�·�½�¶¬ÒÇÑ2¸o´z¶,º�·�²
Γ
²o´�¹�º�»

3
Ê

UÁµ}Ä2Ò Î ´zºQÃo´�²o´z¶,º�·�²2½z¹ (306, 55, 4, 11)
¸2¶,º�º�¶

42 < µ < 55 · 51/13 Ð Ã2½ 	�·�½�¶¬Ò 42 < µ < 216
Ê

\m´�Æ�Æ'´�Æ
µ
Ñoº}Ä2¸	·

306 · 250 Ð ·�½ µ ∈ {50, 60, 68, 90, 100, 102, 150, 170, 180, 204} ÊU µ}Ä2Ò Î ´zº³Ão´�²o´z¶,º�·�²2½z¹ (456, 80, 4, 16)
¸2¶,º�º�¶

72 < µ < 80 · 76/18 Ð Ã2½ 	�·�½�¶¬Ò 72 <
µ < 338

Ê¼\m´�ÆôÆ'´�Æ
µ
Ñoº}Ä2¸	·

456 · 15 · 25 Ð ·�½ µ ∈ {75, 76, 90, 95, 100, 114, 120, 125, 150, 152,
171, 180, 190, 200, 228, 250, 285, 300} ÊUëµ}Ä2Ò Î ´zº�Ão´�²o´z¶,º�·�²2½z¹ (576, 100, 4, 20) ¸2¶,º�º�¶ 96 < µ < 100·96/22 Ð Ã2½ 	�·�½�¶¬Ò 96 < µ < 437

Ê
\m´�Æ³Æ'´�Æ

µ
Ñoº}Ä2¸	·

576 · 475 Ð ·�½ µ ∈ {100, 114, 120, 144, 150, 152, 160, 171, 180, 190, 192, 200,
225, 228, 240, 250, 285, 288, 300, 304, 320, 342, 360, 380, 400} ÊUìµ}Ä2Ò Î ´zºHÃo´�²o´z¶,º�·�²2½z¹ (606, 105, 4, 21) ¸2¶,º�º�¶ 102 < µ < 105 · 101/23 Ð Ã2½ 	�·�½�¶¬Ò 102 < µ <
461

Ê�\m´�Æ�Æ'´�Æ
µ
Ñoº}Ä2¸	·

606 · 500 Ð ·�½ µ ∈ {120, 150, 200, 202, 250, 300, 404} ÊUìµ}Ä2Ò Î ´zºHÃo´�²o´z¶,º�·�²2½z¹ (756, 130, 4, 26) ¸2¶,º�º�¶ 132 < µ < 130 · 126/28 Ð Ã2½ 	�·�½�¶¬Ò 132 < µ <
585

Ê¬\m´�Æ!Æ'´�Æ
µ
Ñoº}Ä2¸	·

756·625 Ð ·�½ µ ∈ {125, 126, 135, 140, 150, 180, 189, 210, 250, 252, 270, 300,
315, 350, 375, 378, 420, 450, 500, 525, 540} ÊdQº�¶,¶N´®¸�·�º�½z²2º�¶N´;û!Ño½zÆ'´�Â�´�»	±QÊ

B
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U 	�·�½�¶gÃo´�²o´�¾�²o´z¿Qº5Ã	²2º}Ñ2Ã2½�Ä�´�¾�´zº�·�µ�Ë Ð'Î ·�½ Γ õ Ñ2¸2µ�·z´�» Ó ¸2½z»	»2½T²2º�¾�Ò�Ä2Ë'²	»	±1Ô;¾�²o´z¿cÑ2¸o´z¶,º�·�²o´
d > 3 Ð ¹�Æ�½z·�½z²2½�¶ð½zÆ	²2º�µ�·�»2½�µ�·�¸ô¹�º�² Í ¸	» õ Ã2µ�º�¹zÑo½z¾�º�½�¶,º�·�²	¸ Î º�µ�Æ	¸2ºò¾�²o´z¿L±=Ñ	Ä2Ë

pGs−4(s, t)
Ê

R`Ò�µ�·�Å
θ0 > θ1 > . . . > θd õ µ�½�À�µ�·�¹�º�»	»	±¢ºHÂ�»o´ Î º�»	¸	Ë Í ²o´z¿T´ Γ Ê �B´z¿L¸	Æ�µ�¸	²	Ò�º�¶�¹�º�² Í ¸	»	Ò u ∈ Γ¸�Ã2½�Äo½�ÕX¸2¶

ki = |Γi(u)|
Ê

�xu�� �Zpì>��BA��5���	�
d > 4

* � - 
'��"�$ -;- ��$ - �2H ?��
'��"	�T����$	�	�/.
(1) s = 5

�
Γ � ��"��#" �H���������	
 - �¼0?��"�����������$	�	� {96, 75, 16, 1; 1, 16, 75, 96} $�� 644 
'��"'%!� �$���� 9

(2) s = 6
�
Γ � 0 - � - 
��	$	$	/1�

8 �
�� $�4

C
R`Ò�µ�·�ÅTÑ2¸o´z¶,º�·�²

Γ
À�½�Ä2Å Í º 3 ¸ u Ð w Ð x Ð y Ð z õ ¾�º�½�Ñoº�Â�¸ Î º�µ�Æ	¸	ÔòÃ	Ò�·�ÅT¹ Γ Ê¬Uìµ}Ä2Ò Î ´zº s = 6Ã2½òÄoº�¶,¶,ºóûó¸2¶,º�º�¶

t = 1
¸
28µ 6 28 · 6 Ð Ã2½ 	�·�½�¶¬Ò µ = 6

¸
µ
Ì Ã2½�Ñ2¾�²o´z¿L±S¹

Γ õ ½zÆ	·z´ 	�Ñ2²	±QÊ
V®´�Äoº�º Ð Ñ	Ä2Ëx¹�º�² Í ¸	»	± u ∈ Γ

¾�²o´z¿
∆ = [u] õ ·�²2º�Ò�¾�½�Ä2Å�»	±1Ô�¾�²o´z¿

T (8)
Ê¢U 	�·�½�¶cµ}Ä2Ò Î ´zº Γ õÃ2½�Äo½z¹�¸	»	»	±1Ô

8
Ì Æ	Ò'À	Ê

MNµ}Ä2¸
s = 5 Ð ·�½XÃ2½!Äoº�¶,¶,º L¸2¶,º�º�¶ t ∈ {3, 5, 7} ¸ 6(t− 3) 6 µ 6 2(5t + 1)

Ê
U µ}Ä2Ò Î ´zº t = 3

¸2¶,º�º�¶
µ 6 32

¸
Γ
Ë'¹zÄ2Ë	º�·�µ�ËxÄo½zÆ'´�Ä2Å�»2½ÉÃ2µ�º�¹zÑo½

GQ(5, 3)
Ì ¾�²o´z¿Q½�¶1ÊZU�¹�¸'Ñ2Ò

·�º�½z²2º�¶¬± ¸	Â � ����¹�±1Ã2½�Ä2»	Ë	º�·�µ�Ë�Â�´�Æ'Ä2× Î º�»	¸2ºLÄoº�¶,¶¬±QÊUÁµ}Ä2Ò Î ´zº t = 5
¸2¶,º�º�¶

12 6 µ 6 52
ÊN\m´�Æ�Æ'´�Æ

µ
Ñoº}Ä2¸	·

156 · 125 Ð ·�½ µ ∈ {13, 15, 20, 21, 25,
26, 30, 39, 50} Ê¢V®´�Äoº�º Ð b1 = 125 Ð Ã2½;·�º�½z²2º�¶,ºT\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´ � � Ð ·�º�½z²2º�¶N´��2Ê �2Ê ���¬¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ë
»2º�²o´�¹�º�»2µ�·�¹#´ −6 > b− = −1 − b1/(θ1 + 1) Ð 4 6 b+ = −1 − b1/(θd + 1)

ÊLRL½ 	�·�½�¶¬Ò
θ1 6 24

¸
θd > −26

Ê,^L½�¶¬Ã	Å�×Z·�º�²	»	±¢ºT¹�± Î ¸2µ}Äoº�»	¸	Ë�Ã2½zÆ'´�Â�±1¹#´�×Z· ÐoÎ ·�½ θ1 > 34 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊUôµ}Ä2Ò Î ´zº t = 7
¸2¶,º�º�¶

24 6 µ 6 72
Ê,\m´�ÆÉÆ'´�Æ

µ
Ñoº}Ä2¸	·

6 ·36 ·175 Ð ·�½ µ ∈ {25, 28, 30, 35, 36,
40, 42, 45, 50, 54, 56, 60, 63, 70} ÊNV®´�Äoº�º Ð b1 = 175 Ð Ã2½¢·�º�½z²2º�¶,º5\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´ � � Ð ·�º�½z²2º�¶N´(�2Ê �2Ê ���¹�±1Ã2½�Ä2»	Ë'×Z·�µ�ËÉ»2º�²o´�¹�º�»2µ�·�¹#´ −8 > b− = −1−b1/(θ1+1) Ð 4 6 b+ = −1−b1/(θd+1)

Ê¬RL½ 	�·�½�¶¬Ò
θ1 6 24

¸
θd > −36

ÊNU³Ä2×`À�½�¶ìµ}Ä2Ò Î ´zºL¸2¶,º�º�¶ θ1 > 44 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê B
�xu�� �Zpì>o>oA��5���	�

d = 3
�
s = 6

* � - ��"��#"
Γ
$?���'
�� �������)�Ç���?������$ ?	� - $	$ - "����} �� ��"�$	/¢� 4

C
R`Ò�µ�·�Å®Ñ2¸o´z¶,º�·�²

Γ
²o´�¹�º�»

3
Ê,MNµ}Ä2¸

s = 6 Ð ·�½!Ã2½!Äoº�¶,¶,º�Z¸2¶,º�º�¶
7(t− 1) < µ < 3(3t+ 1)¸

t ∈ {1, 5, 7, 9, 10, 15, 16, 23, 25, 30, 37} Ê�V®´�Äoº�º Ð k = 7(1 + 3t) Ð b1 = 15t Ð µ Ñoº}Ä2¸	· 105t(1 + 3t)¸
µ
Ì Ã2½�Ñ2¾�²o´z¿L±=²2º�¾�Ò�Ä2Ë'²	»	±Sµ�·�º�Ã2º�»	¸

2(t + 1)
ÊÇRL½ò·�º�½z²2º�¶,ºÉ\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´ � � Ð ·�º�½z²2º�¶N´��2Ê �2Ê ���

¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ë�»2º�²o´�¹�º�»2µ�·�¹#´ −(t + 1) > b− = −1 − b1/(θ1 + 1) Ð 4 6 b+ = −1 − b1/(θd + 1)
Ê

RL½ 	�·�½�¶¬Ò
θ1 6 14

¸
θd > −(3t+ 1)

Ê
MNµ}Ä2¸

t = 1 Ð ·�½ 5 6 µ 6 12
Ê�U 	�·�½�¶ìµ}Ä2Ò Î ´zº µ ∈ {6, 7, 10} Ê1R`Ò�µ�·�Å µ = 6

Ê�\�½z¾�Ñ�´
b2 Î º�·�»2½ Ð

k2 = 70
¸
c3
Ñoº}Ä2¸	·

70b2
ÊXR`Ò�µ�·�Å

µ = 7
ÊX\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ëë»o´�� Ð k2 = 60

¸
c3
Ñoº}Ä2¸	·

60b2
Ê

R`Ò�µ�·�Å
µ = 10

Êg\�½z¾�Ñ�´
b2 Î º�·�»2½ Ð k2 = 42

¸
c3
Ñoº}Ä2¸	·

42b2
ÊxU Ä2×`À�½�¶sµ}Ä2Ò Î ´zº;Ño½zÃ	Ò�µ�·�¸2¶¬±5È¶N´zµ�µ�¸	¹�½z¹ÉÃ2º�²2º�µ�º Î º�»	¸	Ôx»2º�·�ÊMNµ}Ä2¸

t = 5 Ð ·�½ 28 6 µ 6 48
Ê�U 	�·�½�¶sµ}Ä2Ò Î ´zº µ ∈ {30, 35, 40, 42} ¸ θd > −16

Ê�R`Ò�µ�·�Å
µ = 30

Ê5\�½z¾�Ñ�´
b2 Î º�·�»2½ Ð k2 = 280

¸
c3
Ñoº}Ä2¸	·

280b2
Ê�R`Ò�µ�·�Å

µ = 35
Ê5\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ëx»o´	� Ð

k2 = 240
¸
c3
Ñoº}Ä2¸	·

240b2
ÊóR`Ò�µ�·�Å

µ = 40
Êò\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë�»o´�� Ð k2 = 210

¸
c3
Ñoº}Ä2¸	·

210b2
Ê,R`Ò�µ�·�Å

µ = 42
ÊN\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ëò»o´� � Ð k2 = 200

¸
c3
Ñoº}Ä2¸	·

200b2
Ê,U³Ä2×`À�½�¶ìµ}Ä2Ò Î ´zº

θ1 > 15 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
t = 7 Ð ·�½ 42 6 µ 6 66

Ê�U 	�·�½�¶sµ}Ä2Ò Î ´zº µ ∈ {49, 55} ÊëR`Ò�µ�·�Å µ = 49
Êg\�½z¾�Ñ�´

b2Ñoº}Ä2¸	·�µ�Ëx»o´	� Ð k2 = 330
¸
c3
Ñoº}Ä2¸	·

330b2
Ê�R`Ò�µ�·�Å

µ = 55
Ê�\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë�»o´�& Ð k2 = 294¸

c3
Ñoº}Ä2¸	·

294b2
ÊNU³Ä2×`À�½�¶ìµ}Ä2Ò Î ´zº θ1 > 18 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸

t = 9 Ð ·�½ 56 6 µ 6 84
ÊTU 	�·�½�¶Áµ}Ä2Ò Î ´zº µ ∈ {60, 63, 70} ÊXR`Ò�µ�·�Å µ = 60

ÊQ\�½z¾�Ñ�´
b2Ñoº}Ä2¸	·�µ�Ëò»o´ � Ð k2 = 441

¸
c3
Ñoº}Ä2¸	·

441b2
Ê,R`Ò�µ�·�Å

µ = 63
ÊN\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ëò»o´
� Ð k2 = 420

¸
c3
Ñoº}Ä2¸	·

420b2
Ê¬R`Ò�µ�·�Å

µ = 70
Ê¬\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë;»o´  � Ð k2 = 378

¸
c3
Ñoº}Ä2¸	·

378b2
ÊmU�Ä2×`À�½�¶

µ}Ä2Ò Î ´zº θ1 > 18 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê
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T��� �
pGs−4(s, t)

û �
MNµ}Ä2¸

t = 10 Ð ·�½ 63 6 µ 6 93
ÊQU 	�·�½�¶Áµ}Ä2Ò Î ´zº µ ∈ {70, 75} ¸ θd > −31

ÊQR`Ò�µ�·�Å
µ = 70

Ê
\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ëx»o´ � Ð k2 = 465 Ð c3 Ñoº}Ä2¸	· 465b2

¸
θ1 > 14

Ê5R`Ò�µ�·�Å
µ = 75

Ê5\�½z¾�Ñ�´
k2 = 434¸

c3
Ñoº}Ä2¸	·

434b2
Ê�U 	�·�½�¶ìµ}Ä2Ò Î ´zº`Ä2¸2À�½ θ1 > 14 Ð Ä2¸2À�½ b1 6 2

Ê�U³Ä2×`À�½�¶ìµ}Ä2Ò Î ´zºLÑo½zÃ	Ò�µ�·�¸2¶¬±5È¶N´zµ�µ�¸	¹�½z¹ÉÃ2º�²2º�µ�º Î º�»	¸	Ôx»2º�·�ÊMNµ}Ä2¸
t = 15 Ð ·�½ 98 6 µ 6 138

ÊìU�	�·�½�¶ µ}Ä2Ò Î ´zº µ ∈ {105, 115} ¸ θd > −46
ÊôR`Ò�µ�·�Å

µ = 105
ÊN\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ëò»o´ � Ð k2 = 690 Ð c3 Ñoº}Ä2¸	· 690b2 ¸ θ1 > 24

ÊNR`Ò�µ�·�Å
µ = 115

ÊN\�½z¾�Ñ�´
b2
Ñoº}Ä2¸	·�µ�Ë�»o´;û�� Ð k2 = 630

¸
θ1 > 34

Ê
MNµ}Ä2¸

t = 16 Ð ·�½ 105 6 µ 6 147
ÊLU 	�·�½�¶Áµ}Ä2Ò Î ´zº µ ∈ {112, 120, 140} ¸ θd > −49

ÊZR`Ò�µ�·�Å
µ = 112

ÊN\�½z¾�Ñ�´
b2
Ñoº}Ä2¸	·�µ�Ëò»o´ � Ð k2 = 735 Ð c3 Ñoº}Ä2¸	· 735b2 ¸ θ1 > 24

ÊNR`Ò�µ�·�Å
µ = 120

ÊN\�½z¾�Ñ�´
k2 = 686

¸
c3
Ñoº}Ä2¸	·

686b2
Ê�U 	�·�½�¶sµ}Ä2Ò Î ´zº;Ä2¸2À�½ θ1 > 14 Ð Ä2¸2À�½ b1 6 2

ÊxR`Ò�µ�·�Å
µ = 140

Ê
\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë�»o´ � Ð k2 = 588 Ð c3 Ñoº}Ä2¸	· 588b2

¸
θ1 > 17

ÊZU Ä2×`À�½�¶cµ}Ä2Ò Î ´zºQÑo½zÃ	Ò�µ�·�¸2¶¬±5È¶N´zµ�µ�¸	¹�½z¹ÉÃ2º�²2º�µ�º Î º�»	¸	Ôx»2º�·�ÊMNµ}Ä2¸
t = 23 Ð ·�½ 154 6 µ 6 210

Ê�U 	�·�½�¶ðµ}Ä2Ò Î ´zº µ ∈ {161, 175} ¸ θd > −70
Ê�R`Ò�µ�·�Å

µ = 161
Êx\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë�»o´ � Ð k2 = 1050

¸
c3
Ñoº}Ä2¸	·

1050b2
ÊòU 	�·�½�¶sµ}Ä2Ò Î ´zº θ1 > 28

Ê
R`Ò�µ�·�Å

µ = 175
Ê�\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë�»o´ ���!¸

θ1 > 49
Ê

MNµ}Ä2¸
t = 25 Ð ·�½ 168 6 µ 6 228

ÊLU 	�·�½�¶Áµ}Ä2Ò Î ´zº µ ∈ {175, 190, 210} ¸ θd > −76
ÊZR`Ò�µ�·�Å

µ = 175
Êx\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë�»o´ � Ð k2 = 1140

¸
c3
Ñoº}Ä2¸	·

1140b2
ÊòU 	�·�½�¶sµ}Ä2Ò Î ´zº θ1 > 28

Ê
R`Ò�µ�·�Å

µ = 190
ÊN\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ëò»o´ � �®¸

θ1 > 38
ÊNR`Ò�µ�·�Å

µ = 210
Ê�\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë�»o´  �

¸
θ1 > 28

Ê
MNµ}Ä2¸

t = 30 Ð ·�½ 203 6 µ 6 273
ÊLU 	�·�½�¶Áµ}Ä2Ò Î ´zº µ ∈ {175, 190, 260} ¸ θd > −76

ÊZR`Ò�µ�·�Å
µ = 175

Êx\�½z¾�Ñ�´
b2
Ñoº}Ä2¸	·�µ�Ë�»o´ � Ð k2 = 1140

¸
c3
Ñoº}Ä2¸	·

1140b2
ÊòU 	�·�½�¶sµ}Ä2Ò Î ´zº θ1 > 45

Ê
R`Ò�µ�·�Å

µ = 190
ÊN\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ëò»o´ � �®¸

θ1 > 70
ÊNR`Ò�µ�·�Å

µ = 210
Ê�\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë�»o´  �

¸
θ1 > 41

Ê
MNµ}Ä2¸

t = 37 Ð ·�½ 252 6 µ 6 336
ÊÉU�	�·�½�¶ µ}Ä2Ò Î ´zº µ ∈ {259, 280, 294, 296} ¸ θd > −112

Ê
R`Ò�µ�·�Å

µ = 259
Ê¬\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�ËX»o´ � Ð k2 = 1680

¸
c3
Ñoº}Ä2¸	·

1680b2
ÊmU!	�·�½�¶gµ}Ä2Ò Î ´zº θ1 > 32

Ê
R`Ò�µ�·�Å

µ = 280
ÊN\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ëò»o´ ���®¸

θ1 > 75
ÊNR`Ò�µ�·�Å

µ = 294
Ê�\�½z¾�Ñ�´

b2
Ñoº}Ä2¸	·�µ�Ë�»o´ � �

¸
θ1 > 92

ÊNR`Ò�µ�·�Å
µ = 296

Ê�\�½z¾�Ñ�´
b2
Ñoº}Ä2¸	·�µ�Ë�»o´ �!¸

θ1 > 25
Ê
B

�xu�� �Zpô> 2?A��5���	�
d = 3

�
s = 7
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Γ
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C
R`Ò�µ�·�ÅgÑ2¸o´z¶,º�·�²

Γ
²o´�¹�º�»

3
Ê�MNµ}Ä2¸

s = 7 Ð ·�½�Ã2½�Äoº�¶,¶,º@Ç¸2¶,º�º�¶
8(3t − 1)/3 6 µ <

4(7t/3 + 1)
¸
t ∈ {9, 15, 27, 30, 51, 75} ÊúV®´�Äoº�º Ð k = 8(7t/3 + 1) Ð b1 = 35t/3 + 1 Ð µ Ñoº}Ä2¸	·

8(7t/3+1)(35t/3+1)
¸
µ
Ì Ã2½�Ñ2¾�²o´z¿L±ô²2º�¾�Ò�Ä2Ë'²	»	±ìµ�·�º�Ã2º�»	¸

3(t+1)
Ê,RL½`·�º�½z²2º�¶,º1\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´

� � Ð ·�º�½z²2º�¶N´ �2Ê �2Ê ���N¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ëg»2º�²o´�¹�º�»2µ�·�¹#´ −(t + 1) > b− = −1 − b1/(θ1 + 1) Ð 4 6 b+ =
−1− b1/(θd + 1)

ÊNRL½ 	�·�½�¶¬Ò
θ1 6 (35t/3 + 1)/t − 1

¸
θd > −((35t/3 + 1)/5 + 1)

Ê
MNµ}Ä2¸

t = 9 Ð ·�½ 70 6 µ < 88
Ê!U 	�·�½�¶ µ}Ä2Ò Î ´zº µ Ñoº}Ä2¸	· 32 · 11 · 53 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê®MNµ}Ä2¸

t = 15 Ð ·�½ 118 6 µ < 144
Ê,U 	�·�½�¶ëµ}Ä2Ò Î ´zº µ ∈ {128, 132} Ð θ1 6 161/15

¸
θd > −181/5

Ê,R`Ò�µ�·�Å
µ = 128

ÊN\�½z¾�Ñ�´
b2
Ñoº}Ä2¸	·�µ�Ë�»o´
� Ð k2 = 396

¸
c3
Ñoº}Ä2¸	·

396b2
Ê,U 	�·�½�¶ôµ}Ä2Ò Î ´zº θ1 > 23

ÊNR`Ò�µ�·�Å
µ = 132

Ê�\�½z¾�Ñ�´
b2
Ñoº}Ä2¸	·�µ�Ë�»o´ �!¸

θ1 > 14
Ê

MNµ}Ä2¸
t = 27 Ð ·�½ 214 6 µ < 256

Ê¢U 	�·�½�¶cµ}Ä2Ò Î ´zº µ Ñoº}Ä2¸	· 79 · 2048 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊHMNµ}Ä2¸
t = 30 Ð ·�½ 238 6 µ < 287

Ê,U 	�·�½�¶úµ}Ä2Ò Î ´zº µ Ñoº}Ä2¸	· 8 · 27 · 13 · 71 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê�MNµ}Ä2¸ t = 51 Ð·�½
406 6 µ < 480

Ê5U 	�·�½�¶ìµ}Ä2Ò Î ´zº µ = 447 Ð θ1 6 545/51
¸
θd > −601/5

Ê�V®´�Äoº�º Ð b2 Ñoº}Ä2¸	·�µ�Ë»o´ � Ð k2 = 1280
¸
c3
Ñoº}Ä2¸	·

1280b2
Ê,U 	�·�½�¶ìµ}Ä2Ò Î ´zº θ1 > 17

Ê
MNµ}Ä2¸

t = 75 Ð ·�½ 598 6 µ < 704
ÊNU 	�·�½�¶ìµ}Ä2Ò Î ´zº µ Ñoº}Ä2¸	· 512 · 11 · 219 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê BR`Ò�µ�·�ÅXÑo½XÆ�½z» Ó ´®²o´zÀ�½z·�± s = 5
Ê

�xu�� �Zpô>��BA��5���	�
5 6 t 6 10

* � - ��"��#"
Γ
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C
R`Ò�µ�·�Å

t = 5
Ê�\�½z¾�Ñ�´;Ã2½X·�º�½z²2º�¶,º!\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´ � � Ð ·�º�½z²2º�¶N´��2Ê �2Ê ���m¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ë�»2º�²o´�Ì

¹�º�»2µ�·�¹#´ −4 > b− = −1 − b1/(θ1 + 1) Ð 3 6 b+ = −1 − b1/(θd + 1)
Ê¼RL½ 	�·�½�¶¬Ò

θ1 6 24
¸

θ3 > −26
Ê



û � �� ?��$ - 
���� 4 : 4 *�� ���'$?��
�� 4 � 4
MNµ}Ä2¸

µ = 13 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëó»o´� �T¸
θ1 > 24 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê�MNµ}Ä2¸ µ = 15 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë»o´ �É¸xÄ2¸2À�½

θ1 > 24 Ð Ä2¸2À�½ c3 > 144
ÊLUÁÄ2×`À�½�¶Áµ}Ä2Ò Î ´zºTÑo½zÃ	Ò�µ�·�¸2¶¬±5Èg¶N´zµ�µ�¸	¹�½z¹óÃ2º�²2º�µ�º Î º�»	¸	Ô»2º�·�Ê

MNµ}Ä2¸
µ = 20 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëô»o´ ��¸úÄ2¸2À�½

θ1 > 24 Ð Ä2¸2À�½ c3 > 138
Ê¼UKÄ2×`À�½�¶ µ}Ä2Ò Î ´zºÑo½zÃ	Ò�µ�·�¸2¶¬±5Èx¶N´zµ�µ�¸	¹�½z¹;Ã2º�²2º�µ�º Î º�»	¸	Ôx»2º�·�ÊNMNµ}Ä2¸ µ = 25 Ð Ã	²	¸ b2 = 18, c3 = 148

¸2¶,º�º�¶
θ1 > 24¸

θ3 < −26 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê³RL½ 	�·�½�¶¬Ò b2 6 17
ÊôU=Ä2×`À�½�¶Kµ}Ä2Ò Î ´zºÇÑo½zÃ	Ò�µ�·�¸2¶¬±5È³¶N´zµ�µ�¸	¹�½z¹Ã2º�²2º�µ�º Î º�»	¸	Ô�»2º�·�ÊMNµ}Ä2¸

µ = 26 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë¼»o´�û���¸ëÄ2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ b2 = 26
¸
c3 = 155, 156

ÊëU
Ä2×`À�½�¶³µ}Ä2Ò Î ´zº`Ño½zÃ	Ò�µ�·�¸2¶¬±5È�¶N´zµ�µ�¸	¹�½z¹ÉÃ2º�²2º�µ�º Î º�»	¸	Ô�»2º�·�Ê5MNµ}Ä2¸ µ = 30 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëx»o´ �®¸Ä2¸2À�½

θ1 > 24 Ð Ä2¸2À�½ c3 > 136
ÊNU³Ä2×`À�½�¶ìµ}Ä2Ò Î ´zº`Ño½zÃ	Ò�µ�·�¸2¶¬±5Èx¶N´zµ�µ�¸	¹�½z¹ÉÃ2º�²2º�µ�º Î º�»	¸	Ôx»2º�·�ÊMNµ}Ä2¸

µ = 39 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´ ��� Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê�MNµ}Ä2¸ µ = 50 Ð ·�½XÃ	²	¸ b2 = 2, c3 = 131¸2¶,º�º�¶
θ1 > 24

¸
θ3 < −26 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊNMNµ}Ä2¸ µ = 52 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë®»o´ ��û Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸

µ = 60 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëg»o´ �ûÉ¸gÃ	²	¸
b2 = 12, c3 = 130

¸2¶,º�º�¶
θ1 > 24

¸
θ3 < −26 ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�ÊHMNµ}Ä2¸ µ = 65 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëx»o´5 �X¸�Ã	²	¸

b2 = 13, c3 = 130
¸2¶,º�º�¶

θ1 > 24
¸

θ3 < −26 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊXMNµ}Ä2¸ µ = 75 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´��É¸�Ã	²	¸ b2 = 3, c3 = 130
¸2¶,º�º�¶

θ1 > 24
¸
θ3 < −26 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê�MNµ}Ä2¸ µ = 78 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´	� � Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊR`Ò�µ�·�Å
t = 7

Êë\�½z¾�Ñ�´gÃ2½�·�º�½z²2º�¶,ºò\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´g¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ëô»2º�²o´�¹�º�»2µ�·�¹#´
θ1 6 24

¸
θd > −36

Ê
MNµ}Ä2¸

µ = 25 Ð ·�½!Ä2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ b1 = 1, c3 = 216
¸�»2º�Æ�½z·�½z²2½�ºTµ�½�À�µ�·�¹�º�»	»2½�ºTÂ�»o´ Î º�»	¸2º¸2¶,º�º�·ì»2º Ó º}Ä2Ò�× Æ	²o´�·�»2½�µ�·�Å Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê MNµ}Ä2¸

µ = 27 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë »o´¼û ��¸ θ1 >
24 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê MNµ}Ä2¸ µ = 28 Ð ·�½gÄ2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ b1 = 4, c3 = 216

¸ì»2º�Æ�½z·�½z²2½�º
µ�½�À�µ�·�¹�º�»	»2½�º�Â�»o´ Î º�»	¸2º�¸2¶,º�º�·�»2º Ó º}Ä2Ò�× Æ	²o´�·�»2½�µ�·�Å Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊìMNµ}Ä2¸ µ = 30 Ð ·�½�Ä2¸2À�½
θ1 > 24 Ð Ä2¸2À�½ b1 = 6, c3 = 216

¸T»2º�Æ�½z·�½z²2½�º�µ�½�À�µ�·�¹�º�»	»2½�º�Â�»o´ Î º�»	¸2º�¸2¶,º�º�·Z»2º Ó º}Ä2Ò�×ôÆ	²o´�·�»2½�µ�·�Å ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
µ = 35 Ð ·�½XÄ2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ c3 > 195

ÊZU Ä2×`À�½�¶cµ}Ä2Ò Î ´zºQÑo½zÃ	Ò�µ�·�¸2¶¬±5Èg¶N´zµ�µ�¸	¹�½z¹Ã2º�²2º�µ�º Î º�»	¸	Ô�»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
µ ∈ {36, 54, 72, 108} Ð ·�½

b2
Ñoº}Ä2¸	·�µ�Ë »o´

µ Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê MNµ}Ä2¸
µ ∈

{40, 45, 60, 90, 120, 135} Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëì»o´ µ/5 ¸úÑo½zÃ	Ò�µ�·�¸2¶¬±5È³¶N´zµ�µ�¸	¹�½z¹ëÃ2º�²2º�µ�º Î º�»	¸	Ôì»2º�· ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�Ê�MNµ}Ä2¸ µ ∈ {42, 56, 63, 84, 126} Ð ·�½ b2 Ñoº}Ä2¸	·�µ�ËÉ»o´ µ/7 ¸XÑo½zÃ	Ò�µ�·�¸2¶¬±5ÈÇ¶N´zµ�µ�¸	¹�½z¹Ã2º�²2º�µ�º Î º�»	¸	Ô�»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
µ = 50 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëô»o´�û�¸úÄ2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ c3 > 194

Ê¼UKÄ2×`À�½�¶ µ}Ä2Ò Î ´zºÑo½zÃ	Ò�µ�·�¸2¶¬±5È�¶N´zµ�µ�¸	¹�½z¹�Ã2º�²2º�µ�º Î º�»	¸	Ô�»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊÉMNµ}Ä2¸ µ = 70 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´òû¸�Ä2¸2À�½
θ1 > 24 Ð Ä2¸2À�½ c3 > 194

Ê!U Ä2×`À�½�¶ µ}Ä2Ò Î ´zºTÑo½zÃ	Ò�µ�·�¸2¶¬±5Èë¶N´zµ�µ�¸	¹�½z¹òÃ2º�²2º�µ�º Î º�»	¸	Ôë»2º�· ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�ÊFH»o´�Äo½z¾�¸ Î »2½;²o´zµ�µ�¶N´�·�²	¸	¹#´�×Z·�µ�Ë�½�µ�·z´�¹ Í ¸2º�µ�Ë�Â�»o´ Î º�»	¸	Ë µ ∈ {75, 100, 105, 140} ÊR`Ò�µ�·�Å
t = 10

Êó\�½z¾�Ñ�´�Ã2½ò·�º�½z²2º�¶,ºÇ\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´x¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ëë»2º�²o´�¹�º�»2µ�·�¹#´
θ1 6 24

¸
θd > −51

Ê
MNµ}Ä2¸

µ = 50 Ð ·�½XÄ2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ c3 > 288
ÊZU Ä2×`À�½�¶cµ}Ä2Ò Î ´zºQÑo½zÃ	Ò�µ�·�¸2¶¬±5Èg¶N´zµ�µ�¸	¹�½z¹Ã2º�²2º�µ�º Î º�»	¸	Ô¼»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê�MNµ}Ä2¸ µ = 60 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´ �ó¸ëÄ2¸2À�½ θ1 > 24 Ð Ä2¸2À�½

c3 > 289
Ê�U³Ä2×`À�½�¶ìµ}Ä2Ò Î ´zº`Ño½zÃ	Ò�µ�·�¸2¶¬±5È�¶N´zµ�µ�¸	¹�½z¹ÉÃ2º�²2º�µ�º Î º�»	¸	Ôx»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
µ = 68 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëó»o´ � �®¸ θ1 > 24 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê�MNµ}Ä2¸ µ = 90 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë»o´��É¸�Ã	²	¸
b2 = 9 Ð c3 = 289

¸2¶,º�º�¶
θ1 > 24

¸
θ3 < −51 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê!MNµ}Ä2¸ µ = 100 Ð ·�½

b2
Ñoº}Ä2¸	·�µ�Ëë»o´òûÇ¸�Ã	²	¸

b2 = 2 Ð c3 = 280
¸2¶,º�º�¶

θ1 > 24
¸
θ3 < −51 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊÉMNµ}Ä2¸

µ = 102 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´ �- Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
µ = 150 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´ �É¸�Ã	²	¸ b2 = 3 Ð c3 = 280

¸2¶,º�º�¶
θ1 > 24

¸
θ3 < −51 ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�Ê1MNµ}Ä2¸ µ = 170 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´5 �!¸�Ã	²	¸

b2 = 3 Ð c3 = 280
¸2¶,º�º�¶

θ1 > 24
¸

θ3 < −51 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê5MNµ}Ä2¸ µ = 180 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´  �®¸�Ã	²	¸
b2 = 3 Ð c3 = 280

¸2¶,º�º�¶
θ1 > 24

¸
θ3 < −51 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê�MNµ}Ä2¸ µ = 204 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´  � û Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê B
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C
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t = 15
Ê�\�½z¾�Ñ�´XÃ2½X·�º�½z²2º�¶,ºQ\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´;¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ëx»2º�²o´�¹�º�»2µ�·�¹#´

θ1 6 24
¸

θd > −76
Ê

MNµ}Ä2¸
µ = 75 Ð ·�½TÄ2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ b2 = 1 Ð c3 = 456

¸ó»2º�Æ�½z·�½z²2½�ºQµ�½�À�µ�·�¹�º�»	»2½�ºLÂ�»o´ Î º�»	¸2º¸2¶,º�º�·Z»2º Ó º}Ä2Ò�×ìÆ	²o´�·�»2½�µ�·�Å Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê,MNµ}Ä2¸ µ = 76 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë!»o´�� � Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
µ = 90 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëx»o´ � Ð Ä2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ b2 = 1, c3 = 456

¸x»2º�Æ�½z·�½z²2½�º®µ�½�À�Ì
µ�·�¹�º�»	»2½�º!Â�»o´ Î º�»	¸2º!¸2¶,º�º�·Ç»2º Ó º}Ä2Ò�×KÆ	²o´�·�»2½�µ�·�Å Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê`MNµ}Ä2¸ µ = 95 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë»o´� �L¸

θ1 > 24
Ê,MNµ}Ä2¸

µ = 100 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�ËÉ»o´ �!¸;Ä2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ c3 > 443
Ê,UôÄ2×`À�½�¶

µ}Ä2Ò Î ´zº`Ño½zÃ	Ò�µ�·�¸2¶¬±5È�¶N´zµ�µ�¸	¹�½z¹ÉÃ2º�²2º�µ�º Î º�»	¸	Ô�»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
µ = 114 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´�� � Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê®MNµ}Ä2¸ µ = 120 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´ �¸�Ä2¸2À�½

θ1 > 24 Ð Ä2¸2À�½ c3 > 444
Ê!U Ä2×`À�½�¶ µ}Ä2Ò Î ´zºTÑo½zÃ	Ò�µ�·�¸2¶¬±5Èë¶N´zµ�µ�¸	¹�½z¹òÃ2º�²2º�µ�º Î º�»	¸	Ôë»2º�· ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸

µ = 125 Ð ·�½®Ä2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ c3 > 434
Ê�U³Ä2×`À�½�¶ìµ}Ä2Ò Î ´zºLÑo½zÃ	Ò�µ�·�¸2¶¬±5Èx¶N´zµ�µ�¸	¹�½z¹Ã2º�²2º�µ�º Î º�»	¸	Ôg»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊHMNµ}Ä2¸ µ = 150 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëx»o´ÉûX¸xÃ	²	¸ b2 = 2 Ð c3 = 433¸2¶,º�º�¶

θ1 > 24
¸
θ3 < −76 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê;FH»o´�Äo½z¾�¸ Î »2½�º;Ã	²2½z·�¸	¹�½z²2º Î ¸2º;Ã2½�Ä2Ò Î ¸	·�µ�Ëë¸gÑ	Ä2Ë½�µ�·z´�¹ Í ¸'È#µ�Ë µ ∈ {152, 171, 180, 190, 200, 228, 250, 285, 300} ÊR`Ò�µ�·�Å

t = 19
ÊÇ\�½z¾�Ñ�´�Ã2½�·�º�½z²2º�¶,ºÉ\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´x¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ë�»2º�²o´�¹�º�»2µ�·�¹#´

θ1 6 24
¸

θd > −96
Ê

MNµ}Ä2¸
µ = 100 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë³»o´ � Ð ´ëº�µ}Ä2¸ µ = 114 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë³»o´��'ÊÁUSÄ2×`À�½�¶

µ}Ä2Ò Î ´zº θ1 > 24 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊLFH»o´�Äo½z¾�¸ Î »2½�º!Ã	²2½z·�¸	¹�½z²2º Î ¸2º®Ã2½�Ä2Ò Î ¸	·�µ�Ë�Ã	²	¸ µ ∈ {120, 144,
160, 180, 192} ÊMNµ}Ä2¸

µ = 152 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëì»o´ � Ð Ä2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ c3 > 566
ÊìU=Ä2×`À�½�¶Kµ}Ä2Ò Î ´zºÑo½zÃ	Ò�µ�·�¸2¶¬±5Èx¶N´zµ�µ�¸	¹�½z¹ÉÃ2º�²2º�µ�º Î º�»	¸	Ô�»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê1MNµ}Ä2¸ µ = 171 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´ � ÐÄ2¸2À�½

θ1 > 24 Ð Ä2¸2À�½ c3 > 564
Ê�U Ä2×`À�½�¶ðµ}Ä2Ò Î ´zºÉÑo½zÃ	Ò�µ�·�¸2¶¬±5Èô¶N´zµ�µ�¸	¹�½z¹�Ã2º�²2º�µ�º Î º�»	¸	Ôô»2º�· ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸

µ = 190 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´�ûÇ¸�Ã	²	¸ b2 = 2, c3 = 554
¸2¶,º�º�¶

θ1 > 24
¸
θ3 < −96 ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�Ê1FH»o´�Äo½z¾�¸ Î »2½�ºTÃ	²2½z·�¸	¹�½z²2º Î ¸2ºTÃ2½�Ä2Ò Î ¸	·�µ�ËxÃ	²	¸�½�µ�·z´�¹ Í ¸'È#µ�Ë µ ∈ {200, 225, 228,

240, 250, 285, 288, 300, 304, 320, 342, 360, 380, 400} ÊR`Ò�µ�·�Å
t = 20

ÊÇ\�½z¾�Ñ�´�Ã2½�·�º�½z²2º�¶,ºÉ\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´x¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ë�»2º�²o´�¹�º�»2µ�·�¹#´
θ1 6 24

¸
θd > −101

Ê
MNµ}Ä2¸

µ = 120 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�ËX»o´ �H¸ θ1 > 24 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊNMNµ}Ä2¸ µ = 150 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë»o´ �;¸xÄ2¸2À�½
θ1 > 24 Ð Ä2¸2À�½ c3 > 589

Ê`U Ä2×`À�½�¶Áµ}Ä2Ò Î ´zºQÑo½zÃ	Ò�µ�·�¸2¶¬±5È�¶N´zµ�µ�¸	¹�½z¹óÃ2º�²2º�µ�º Î º�»	¸	Ô»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
µ = 200 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëg»o´óûÉ¸gÃ	²	¸ b2 = 2, c3 = 584

¸2¶,º�º�¶
θ1 > 24

¸
θ3 < −101 ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�Ê®MNµ}Ä2¸ µ ∈ {202, 404} Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ë�»o´  �  Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê®MNµ}Ä2¸ µ = 250 Ð·�½óÃ	²	¸

b2 = 1, c3 = 580
¸2¶,º�º�¶

θ1 > 24
¸
θ3 < −101 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê;MNµ}Ä2¸ µ = 300 Ð ·�½ b2Ñoº}Ä2¸	·�µ�Ë�»o´ �®¸òÃ	²	¸

b2 = 3, c3 = 580
¸2¶,º�º�¶

θ1 > 24
¸
θ3 < −101 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊR`Ò�µ�·�Å

t = 25
ÊÇ\�½z¾�Ñ�´�Ã2½�·�º�½z²2º�¶,ºÉ\�º�²	¹�¸'Ä	Ä2¸	¾�º�²o´x¹�±1Ã2½�Ä2»	Ë'×Z·�µ�Ë�»2º�²o´�¹�º�»2µ�·�¹#´

θ1 6 24
¸

θd > −126
Ê

MNµ}Ä2¸
µ = 125 Ð ·�½ θ1 > 24 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊòMNµ}Ä2¸ µ »2º®Ñoº}Ä2¸	·�µ�Ëë»o´�� Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëë»o´

µ/4 Ð µ/2 ¸'Ä2¸ µ Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊóMNµ}Ä2¸ µ »2º®Ñoº}Ä2¸	·�µ�Ë�»o´�û�� Ð ·�½ (b2, µ)
Ñoº}Ä2¸	·�û � ¸

θ1 > 24 ÐÃ	²2½z·�¸	¹�½z²2º Î ¸2º�ÊMNµ}Ä2¸
µ = 150 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëú»o´ ��¸ëÄ2¸2À�½ θ1 > 24 Ð Ä2¸2À�½ c3 > 754

ÊgUðÄ2×`À�½�¶ðµ}Ä2Ò Î ´zºÑo½zÃ	Ò�µ�·�¸2¶¬±5È¼¶N´zµ�µ�¸	¹�½z¹�Ã2º�²2º�µ�º Î º�»	¸	Ô¼»2º�· Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�ÊgMNµ}Ä2¸ µ = 250 Ð ·�½�Ä2¸2À�½ θ1 > 24 ÐÄ2¸2À�½
b2 = 1, c3 > 734

Ê UaÄ2×`À�½�¶ µ}Ä2Ò Î ´zºxÑo½zÃ	Ò�µ�·�¸2¶¬±5È ¶N´zµ�µ�¸	¹�½z¹ôÃ2º�²2º�µ�º Î º�»	¸	Ô »2º�· Ð Ã	²2½�Ì·�¸	¹�½z²2º Î ¸2º�Ê³MNµ}Ä2¸ µ = 300 Ð ·�½ b2 Ñoº}Ä2¸	·�µ�Ëì»o´��g¸ôÃ	²	¸ b2 = 3 Ð c3 = 734
¸2¶,º�º�¶

θ1 > 24¸
θ3 < −126 Ð Ã	²2½z·�¸	¹�½z²2º Î ¸2º�Ê FH»o´�Äo½z¾�¸ Î »2½�ºúÃ	²2½z·�¸	¹�½z²2º Î ¸2ºôÃ2½�Ä2Ò Î ¸	·�µ�ËsÃ	²	¸ð½�µ�·z´�¹ Í ¸'È#µ�Ë

µ ∈ {350, 375, 450, 500, 525} Ê1dQº�¶,¶N´X¸�µ}Äoº}Ñoµ�·�¹�¸2ºLÑo½zÆ'´�Â�´�»	±QÊ B
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