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¸�¤���­]��¯È©«¡��µÀµ²d·¹¢f©¦²g¡]���µ��»]É«�g�£¡��[�L���µ��»]Êg¸�¤Ç�f¼f­Ç©¦¡���©½�S�Ç¤Ë¾Ì¿Í¾JÎ½�£§®¢£�¨¢��f�g�£¶S¸��º�Ç²Y�º�¡]�£ª¦±Ï¼Y�£ÁÂ¢³�L�º�ÇÊº­]Ð£¡]±Å�Q¸]¤��£©«��¢f��¤��Y¼Y�£¡���©«�Ñ·¹¡Ç�f¸�¤��Ç�L©¦¤ËÒ«¤]�fª«¤]�f Y�£¢f�µ�Ó¸�¤��£¥«¤]�£�H�L¡]�£¥¦�
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·¹ g¿³�L�º�Ç©®­]�]¤��£¼[�f¡���©Ä�g�Y�L Y��¡]�f¢£�£¤�¡��Y¥¦�5§®��¡]¢f©¦ªº��»·¹¼g¿ì¤]�fª«¤]�f Y�£¢f�µ�O��­]¥«�£¤���¢Y�L�£¼O�Æ§Ã²[©«�a¤�©¦ÔÈ©¦¡��µÀÆ¼£�Yª¦¡��]�g�£ÁÂÜÈ�µ²¨ª«���;���Ë»
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i(j%k¦»µ�Q¢�¾ �F¾N�B©«�g�£¢f�Y¤�±Ï©Õ¼[�f¤��Ç�f¡�¢f±´�Y £�Y £ÜU©«¡��µÀ¨ªº���;�����Q�L�£¤]ÚB�£­]�£¥«����©«§¦�g�£¶�µ­]�]����·Ö§Í­ÇÊ[�Ç�f�`ÔU�µ��­`�£Û]©¦¡����Ái(j%kS¼&¼£�g�;©d¡�©¦�g�£¢£�£¤�±³²�¸]¤��Y§¦¢f±³²��]�Y§®¢f�]��¡�±³²

¸��Y¤YÀg�;�[�Y¼[¿Ç�½§®�Y�£¢f¼Y©¦¢£§¦¢f¼£ÊgÁÂÜÈ��©H�£ Y�£ YÜU©¦¡]¡�±Ï©F¼[�f¤��Ç�f¡�¢f±��Ç�]§¦��¤�©«¢f¡�±³²B¸�¤��Y§¦¢f¤]�£¡]§®¢f¼
�µ����©«§¦¢f¼Y�à·¹¤]©¦ÔU©«¢f�£�Æ�µ����©º§®¢f¼[�Y¿H�]­�ÀS§®�Y§¦¢��f¼£¡]±³²¨¤�©¦ÔÈ©¦¡��µÀà¤]�£§«§¦�L�Y¢f¤�©¦¡]±�¼ºaÂ� �Ob ¾

�Ø�]§f¾N)Ç¾ ] ¼Y�ÈÉ¦��¼Y��¼Y�f­]©¦¡]¢f¡�±³²¬¸�¤]©Í�;§¦¢��£¼f­]©«¡��µÀà¸�¤��]�L©«¤]�5¤�©¦ÔÈ©¦¢f�]�¸��
N = (w; n(1), n(2), n(3))

»
w =

��¨�|Lk<°º»
m = 3
»
l = 3

�·8l[¿Ø¸]�£ª¦�]Û����£¡]¡��£©B¸�¤�©®�;§®¢��£¼f­]©«¡���©°·¹¥«�]§®¢f�Y¥¦¤]�Y�H�H�Y¿�§B���]§Í­Ç�Y�i(j
k3·
n(S)
¿·*}Ç¿ì¸]¤YÀ]�L�Y©B¸�¤�©Í�J§®¢��f¼£­]©¦¡��]©B§B¸]¤����£¤]��¢f©¦¢��Y�L�ºi
j
k

� Êµ�H�H�¸�¤]���£¤��]¢f©¦¢f�Y¼]Ò
< 3, 0, 0 > 3 (111)

| |

Ã

< 2, 1, 0 > 4 (211)
| |

Ã

< 2, 0, 1 > < 1, 2, 0 > 5 (311) (221)
| | | |

< 1, 1, 1 > < 0, 3, 0 > 6 (321) (222)
| | | |

Ã

< 1, 0, 2 > < 0, 2, 1 > 7 (331) (322)
| |

< 0, 1, 2 > 8 (332)
| |

< 0, 0, 3 > 9 (333)

·8l[¿ ·*};¿

�ß�]§£¾ ë �µ­�­]ÁÄ§®¢f¤]��¤�Ê£©«¢°ª«���;����Ê°�g�Y�L¸��Yª¦��Û]���à�L�Y¤]ÚB�f­Ç�£¥¦�]��©«§¦�[�Y¶¬�µ­Ç�����ËÒ
N(S1) = (2; 1, 1, 1)

»
N(S2) = (1; 2, 1, 0)

¾

�



�Ø�]§f¾ ë ¾ ý ¤��]�L©«¤Æ¸��Y§¦¢f¤��£©«¡��µÀÆ�L�£¤]ÚB�£­]�£¥«����©«§¦�g�£¶¨�µ­Ç�����·Ö¸�¤����Y¤���¢f©«¢f±Ái(j
kÅÊ[�µ�£ª«�f¡]±|¼°§®�g�£ Y�g�f²]¿

A2(1)
A1(2)

B2(1)
B1(3)

C3(2)
C2(2)
C1(1)

e e e

er
er
er

er
er

e
e
r
r

x

j 1 +

S = A ? B ? C
S1 = A2 ? B1 ? C3

S2 = A2 ? B2 ? C2

C3 C2 C1 B2 B1

A2

A1

1
2

2 2

1 2

'³�fª¦�Y¼Y�fÀQ§Ã²Y©º�H�U¤�©«ÔU©«¡��µÀÆ¼£�µ­]ÁÕ�]�f©«¢3�;¼Y�OÉ¦¢��f¸Ç��Ò
ÄÆÅ
Ç ¼�½ ý �Y§¦¢f¤��£�]¢fÐ3�;�£¸�Ê[§®¢f�]�L±Ï©½�g�[�L¸��£ª«��Û����Ë¾
ÄÆÅ
Ç ¾�½ #Õ¢f�£ Y¤]�f¢£Ð ý �£¤�©¦¢f�£ùúÉºÚ½ÚB©¦��¢£��¼£¡�±Ï©Ä§®�[§®¢��f¼Y¡�±Ï©0i
j
k«¾
�H�£§¦§«�H�f¢f¤]��¼Y�£©«�H��ÀÄª«���;���]�ÓÀ�¼f­�À�©«¢£§ÃÀ"µ(·Hùü¢f¤�Ê«�Ç¡��Y¶Ë¾P#Õ £±Ï��¡��Ó�]­]ÀÄ�g�£¡Ç§®¢f¤�Êg��¤]�£¼Y�£¡��µÀ

�Ç�Y¸�ÊY§¦¢f�]�L±³²U�g�Y�L¸]�£ª¦�]Û���¶UÛ]©®­]©º§®�£�Y £¤]�£ª¦¡��Õ�]§®¸]�f­]ÐYª¦�£¼[�f¢fÐOû }:l5���5°¤£¤l5�����C|N�JûÍ¸��º�Ç²Y�º�F»�Q§®­]©Í�;Ê[ÁÕÜU��©Õ�Ç¼Y©Õ�Y¸�©¦¤Ç�fÛ����DÒ;·�lY¿Ó�]§®��­]ÁÂ���]¢fÐ5¡�©Í�Ç�Y¸�ÊY§¦¢f�]�L±Ï©�i(j
k��Ë·*};¿Ø¼Y±³À�¼£��¢£Ð
§®�]¢fÊY�£Û����Ë»��g�£¥Ã�;�Â§®�Y§¦¢��f¼£¡]±Ï©Ø�g�Y�L¸��Yª¦��Û]���U¡�©³§®ÊgÜÈ©«§®¢£¼£ÊgÁÂ¢�¾�ÞB¤��Y�L©Ó¢f�£¥«�]»��f¼Y¢f�£¤]�Y� £±³­½¢��f��¯È©H¤�©º��­]��ª«�£¼[�f¡Õ�f­]¥¦�Y¤���¢£�à¡]�³�[§®¡��Y¼£©F�Ç��¡Ç�£�L����©º§®�g�£¥«�³¸�¤��£¥«¤]�£�H�L�]¤��£¼[�f¡��µÀ
aÂ� �Ob ¾× ¡]�£ÔU©º�à§®­]Êg�]�f©L Y�f­]©«©ß§Í­]��¯°¡]�fÀÕÔU�µ�f­Ç�Ø�]­�ÀKi(j
k«»G2B|Lk��

S
¸��£ª«¼£�f­]À�©¦¢ì�]§®¸��£­]Ð£ª«�£¼[�f¢fÐ§Ã²Y©º�LÊ°¤�©¦ÔÈ©¦¡���ÀË»�¡]�f¸]¤]�f¼£­]©¦¡�¡]Ê[Á��£¢O¢f�Y�����

w = u
�

r = l
¾�ÞB¤��[�L©Ä¢£�£¥¦�Ç»µÉ¦�µ§®¸]©¦¤�¢

�L��¯È©«¢3Êg�]�£§¦¢f¼£�Y¼Y�£¢fÐ3¡]�È¼Y§¦©®²¨§®¢����;�µÀµ²°¸�¤��£Û]©«§¦§«�3¤�©«ÔU©«¡��µÀË¾��ß�]§£¾ � ¸�¤�©®�;§®¢��£¼f­�À�©«¢¼£ªº�f�]�L�[§®¼£À�ª¦�È�L©¦¯O�ÇÊÈ¡]©«§®�g�£­]Ð£���Ç�L�O�]ª¦¼£©º§®¢f¡]±Å�L�°�[�[�L £��¡Ç�f¢f�Y¤�¡�±Å�L�°�L�º�Ç©®­]À]�L�°��L�£¤ÇÚB�f­]�Y¥¦����©º§®�g�£¶¬�µ­]���g�£¶D¾

�Ø�]§f¾ � ¾N�B©¦�g�£¢£�£¤�±Ï©B�g�Y�L Y��¡]�f¢£�£¤�¡�±Ï©B�L�º�Ç©¦­]�S§®��¡�¢£©¦ª«�

	S�£¤ÇÚB�f­]�Y¥¦����©º§®���]¶�f¡]�f­]��ª �����;���Ç�3�¸�¤�©Í�J§®¢��f¼Y��¢f©®­]Àµ² 'Ó­]�£�]¡�±Ï¶¤�ÁÕ��ª«�£�

? ? ?û�¶�¨�|N�$£¤l�|N��A0±N£¤¨9��A�k¤k�û¸�¤��Y©¦��¢f�]¤��£¼[�f¡���© �����;���Ç�U§®�Y¼Y�L©º§®¢f�]�L±³²¸�¤�©Í�J§®¢��f¼Y��¢f©®­Ç©¦¶ 'Ó­]�£�]¡�±Ï¶Q¤]ÁÂ��ªº�f�§®�°§¦¸�©¦Û��Ç��­]ÐY¡��£¶§®¢£¤�Êg��¢fÊg¤��£¶¼£ªº�f�]�L�[§®¼£À�ª¦©¦¶
? ? ?ý �£�]§¦�Q £­]�µ¯5�f¶�ÔÈ©¦¶�L�£¤]ÚB�£­]�£¥«����©º§®�g�£¶§Ã²Y©º�L± - �

	S�Y¤]ÚB�f­]�Y¥¦���]©«§®�µ�fÀ�µ­]�]�g� 2<µ
¶�·

6 6 6ÞÄ­]���µ� 	S¡��£¥«�£��¤]��¢f©¦¤]�]��­]ÐY¡]��À�[�[�L¸��£ª«��Û��µÀà¡]�O Y�£ª¦©ý �f¤�©«¢f�fùü�£¸�¢£�]�H��­]ÐY¡�±³²¢f�£��©«�
ÞB¼Y���Ç¤]�£¢f����¡��Y©Û�©¦­]�£���Ç§Í­]©«¡�¡��£©¸�¤��Y¥¦¤]�Y�H�L��¤��Y¼Y�f¡]��©

�H�£§¦§«�L�£¢f¤]�]��¸��º�Ç¤��Y £¡�©«©5�f­]¥¦�Y¤���¢£�L±��]­]Àw�L�Y¤]ÚB�f­]�Y¥¦���]©«§®�g�Y¶1�µ­Ç�����Ë¾ ý ÊY§®¢£Ð
G = ({A(j), j = 1, ..., m}, {{E(j), j = 1, ..., m}∪Ec})

 £Ê«�Ç©«¢È�L�£¤ÇÚB�f­]�Y¥¦����©º§®���]¶
¥¦¤Ç�£Ú5»Í¥Ã�Ç©

A(j)
ùÇ�L¡���¯O©«§¦¢f¼£�³¼£©«¤�ÔU�]¡5·Ö¸�¤��Y©¦��¢f¡]±³²B�f­]Ð�¢f©¦¤]¡]�f¢f�]¼�i
j
k ¿J¼Å�L�£¤]ÚB�£­]�£¥«����©º§®�g�Y��µ­Ç�Y§¦§¦©

j
»
| A(i)&A(j) |= 0

»
E(j)
ùH�L¡]��¯È©«§¦¢f¼£�½�ÇÊg¥Â¼£¡]Ê[¢£¤��Q�L�Y¤]ÚB�f­]�Y¥¦���]©«§®�g�Y¥¦�

�



�µ­Ç�Y§¦§«�
j
·¹�Ç�£§®¢£����¡�±Ï¶½¸��Y¤[Àg�Ç�£�Ç¿®»

Ec

ùÇ�L¡���¯È©º§®¢f¼Y�Ó�ÇÊg¥Â·Ö§¦�£¼Y�L©º§®¢f�Ç�L�Y§®¢£Ð]»®¼Yª«�f�Ç�L�Y§®¼£À�ª¦Ð
2B|:k ¿J�L©®¯O�ÇÊ�i(j
kD¤]�fª¦­]����¡]±³²Ä�L�£¤ÇÚB�f­]�Y¥¦����©º§®����²Â�µ­Ç�Y§¦§®�Y¼½·Ö§®�Ç�H�L©¦¢f¤��]��¡��£©Ø £��¡]�£¤�¡��Y©�£¢£¡��£ÔÈ©¦¡���©�¿Í¾G	7±1 YÊ¦�;©«�à�]§®¸]�f­]ÐYª¦�£¼[�f¢fÐì¸�¤��]�£¤���¢£©¦¢f±w¼Y�L©º§®¢f�

E(j)
¾������;���Ç�Øªº�f�µ­]ÁÕ�]�f©«¢£§ÃÀ

¼´§Í­]©®�ÇÊgÁÂÜÈ©«�³Ò
�½�£¶�¢f�~�L�£¤]ÚB�£­]�£¥«����©º§®��ÊgÁ��µ­]����Ê�·Ö�L�Y¤]ÚB�f­]�Y¥¦���]©«§®�]Ê[Á
§Ã²[©«�LÊ£»
§®�[§®¢��f¼Y¡�ÊgÁ&�[�[�L¸��£ª«��Û���Á´��­]��i(j&ù

S
¿=��ªÏ­]Êg��ÔÈ�µ²,i(j
kÅ·Ö�º�Ç��¡°¸�¤]©Í�;§¦¢��£¼£��¢£©®­]Ð½��ª�µ��¯O�Ç�Y¥¦�

A(j)
¿Å§ÕÊg��©«¢f�Y�V�Ç�Y¸�ÊY§¦¢f�]�L�Y§¦¢f�Ë¾

ý ¤��]�L©«¤Æ�L�Y¤]ÚB�f­Ç�£¥¦�]��©«§¦�[�Y¶¬�µ­Ç�����Æ¸�¤�©®�;§®¢��f¼£­]©¦¡à¡]�$�ß�]§£¾:7�¾

�ß�]§£¾:7�¾ ý ¤��]�L©¦¤Æ�L�£¤ÇÚB�f­]�Y¥¦����©º§®�g�£¶Q�µ­]���]�r

¾¾¾er
r

r
r

¾¾¾er

r
¾n¾n¾

r er r er
¾n¾í¾

r

A1

A2

A3

A4

	S�£¤ÇÚB�f­]�Y¥¦����©º§®�g�£©½¸]¤��Y§¦¢f¤]�f¡Ç§®¢f¼Y�¨�]�L©¦©«¢Q§®­]©Í�ÇÊgÁÕÜU��¶1¼£�g�FÒ
Λo = A(1) ? ... ?

A(j)?...?A(m)
¾ ý Ê[§®¢fÐ

S = {S(1), ..., S(j), ..., S(m)}
 £Ê«�Ç©«¢ì�Ç�£¸�Ê[§®¢f�Ç�L�£©H¤�©«ÔU©¦¡]��©£»¼S�g�£¢f�Y¤��Y���g�Y�L¸��Y¡�©¦¡]¢

S(j)
À�¼f­�À�©«¢£§ÃÀwÉ®­]©º�L©¦¡�¢f�[����ª

A(j)
»
w(ec(S(a), S(b)))

ù
¼£©º§Â�ÇÊg¥¦�¬�]­�ÀÆ�g�f¯O�Ç�£¶à¸]�f¤]±��g�Y�L¸��Y¡�©¦¡]¢f�£¼

S(a), S(b) ∈ S
»

w(S) = min{w(ec(S(a), S(b))) | ∀S(a), S(b) ∈ S} > 0

§®�Y�£¢f¼Y©¦¢£§¦¢f¼£ÊY©¦¢Ó�Ç�Y¸�ÊY§¦¢f�]�L�Y§¦¢f�½¸��(2B|Lk¦¾ºÎB©¦¤�©«ª
Z = {S}

�L±d�£ £�Yª¦¡]���]�]�¬�L¡���¯O©«§¦¢f¼£�
�Ç�Y¸�ÊY§¦¢f�]�L±³²Õ¤]©¦ÔU©«¡���¶Ë¾�	S±Ñ £Ê«�Ç©«�à�]§¦¸��f­ÇÐ£ª¦�Y¼Y�£¢fÐÓ¸Ç�f¤]�Y�L©¦¢f¤��]��©«§¦�[�Y©L¸�¤��Y§¦¢f¤]�£¡]§®¢f¼Y�
Λ(wo)
»®�.²NA�£EA

w > wo

¾ × ©¦�]¢f�£¤&�µ����©«§¦¢f¼Y���]­]À
S
¸��d�g�[�L¸��£¡�©«¢��£���Ç�L©¦©¦¢d¼Y�g�FÒ

n(S) = (n(1), ..., n(i), ..., n(k))
»µ¥Ã�Ç©

n(i)
ùL�]�]§Í­]�ÈÉ®­]©º�L©¦¡�¢£�£¼5§Õ¸]¤����£¤]��¢f©¦¢£�Y�

r =
i
¾

N(S) = (w(S); n(S))
§¦�£�Y¢f¼£©«¢£§®¢f¼YÊ£©«¢ì�Y £�Y £ÜU©«¡�¡��[�LÊÏ�g���]©«§®¢£¼£ÊU·l§®�£¼Y©¦¤�ÔÈ©¦¡]§¦¢f¼£Ê�¿®¾

] �£¸]�f­]¡��]¢f©®­]ÐY¡��O�]§®¸��£­]Ð£ª«ÊgÁÂ¢£§ÃÀÆ§Í­]©®�ÇÊgÁÂÜU�]©½�£ £�Yª¦¡]���]©¦¡��µÀËÒ
È ½HÉ t��zt�sLo��4Ê
· ë ¿

Y
ùì�L¡���¯È©º§®¢f¼Y�O§¦�Y§®¢��£¼£¡�±³² ý �£¤�©¦¢f�£ùú�Y¸�¢f�]�H�f­]Ð£¡]±³²¨¸��

N
¤]©¦ÔU©«¡���¶H�·��Y¿@2<�ÕùÇ�L¡���¯È©º§®¢f¼Y�Ï�g�Ç©º��­]ÐY¡�±³²Õ§®�[§®¢��f¼Y¡�±³²Â¤�©«ÔU©«¡���¶¨·¹�]ªL­]Êg��ÔU�µ²Ä�g�Y�L¸��Y¡�©¦¡�¢£�£¼[¿®¾

ÈDÈ ½4Ë r�w9rG��t�y
wq� � rPxOr��9oqÊ· ë ¿
wo = max{w}, ..., 1

ùß�£¥¦¤Ç�f¡����]©¦¡���©Õ�]­]ÀÆ�L��¡]�]�LÊµ�H�
w(S)

�·��Y¿
i = 1, ..., k

ù]�Y¥¦¤]�£¡�����©«¡���©=�]­�ÀÄ²µÊ«�ÇÔU©«¶3��­]Ð�¢f©«¤�¡]�£¢f��¼£±1¼
S
»¦�L±w¤]�Y§¦§¦�H�£¢f¤���¼[�f©º�

A(i, j) = {a ∈ A(j) | r(a) < i + 1}
�

Bi = A(i1) ? ... ? A(ij) ? ... ? A(im);

·8![¿
Γ = {N

′′

}
¨5£

{n
′

}
ùÓ�L¡]��¯È©«§¦¢f¼£�O�£¸]�£¤�¡�±³²Q¢f�£��©«�Ë¾

ÈDÈEÈ ½HÌ r � m�{���t � rPxOr��9oqÊ· ë ¿
Φ
ùß�g�£¡Ç§®¢f¤�Êg��¤]�£¼Y�£¡���©

Z
�

·��Y¿
Ψ
ùØ¸��Y�]§®�

Y
¾

È9Í ½4Ë r�w9rG��t�y
wqoL�NtGp � oLt � rPxOr��9o�o,w4t��zt�sLo��4Ê
· ë ¿

Φi(wo, Γ) ⇒ Zi(wo, Γ)
�

·��Y¿
Ψi(wo, Γ) ⇒ Yi(wo, Γ)

¾
#Õ��©¦¼Y�g�Ç¡��Y¶¬À�¼£­�À�©¦¢Y§ÃÀà§Í­Ç©Í�ÇÊgÁÂÜO��ÀQ­]©«�H�H�]Ò
Î�Ï�Ð0Ð�ÑÓÒLÔ³ý ¤�©Í�;¸��f­]��¯°�]�

S ∈ Y (wo = l)
�

S
′

∈ Y (wo = l − 1)
�=¢£�£¥Ã�;�

N(S
′

) � N(S)
¾

ó ©«¸�©¦¤�Ð°¤Ç�£§¦§«�L�£¢f¤]�]� §®­]©Í�;Ê[ÁÕÜUÊgÁ~ª«���;����ÊJÒ

Arg{N(So) | N(So) � ∀N(S) ∈ Z}.
· ë ¿

�



'³�fª¦�Y¼Y�fÀ1§Ã²Y©º�H�¬¤�©«ÔU©«¡��µÀ1�]­�À)· ë ¿Ä¼Y�µ­]ÁÂ�Ç�f©¦¢S§®­]©Í�ÇÊgÁÕÜU��©5É¦¢��£¸�±�·l��­]¥«�£¤��]¢£�
ë ¿®Ò

ÄÆÅ
Ç ¼ ·l�����;���]�
Φ
¿Í¾ ý �[§®¢f¤��Y��¢fÐ

Z = Z(Λ)
¾

ÄÆÅ
Ç ¾ ·l�����;���]�
Ψ
¿Í¾N#Õ¢f�Y £¤]�£¢fÐ ý �f¤]©¦¢f�£ùúÉºÚ½ÚB©¦��¢f�]¼£¡�±Ï©Ï¤�©«ÔU©«¡��µÀ

Y = Y (Z)
¾

ÄÆÅ
Ç ¾ ��­Ç¥¦�£¤]��¢£�H� ë �]�L©«©¦¢Â§®­]��¯°¡��Y§¦¢fÐ]»Í¸��£­]��¡��[�L�]��­ÇÐ£¡�ÊgÁd�£¢
| Z |
¾ ý �[§®�g�f­ÇÐ£��Ê

Φ
À�¼f­]À�©¦¢£§ÃÀ¬µ
·Hùú¸]�f­]¡��Y¶7ª«���;����©«¶Ë»]Û�©¦­]©«§¦�£�Y £¤]�£ª¦¡��°Êµ�L©¦¡]Ð£ÔU�]¢fÐ¬©«©È¤]�£ª«�L©«¤�¡��Y§¦¢fÐ]»
¡]�£¸�¤��]�L©«¤Ë»¦ªº�ì§¦��©¦¢Ï¤Ç�£§¦§«�L�£¢f¤]©¦¡��µÀ½¡�©º§®�g�f­ÇÐ£���µ²Õ¸��º�Çª«���;���B�L©¦¡�ÐYÔU©¦¶B¤]�£ª«�L©«¤�¡��Y§¦¢f�Ë¾
ó ©«¸�©¦¤]Ð°�]§¦§®­]©Í�ÇÊY©«�aª«���J����Ê

Ψ(Γ)
Ò

Arg{N(So) | (N(So) � N(S), S ∈ Λo)&

(( N(So), N(S)) ∪ (N(So) � N
′

∈ Γ)}.
·;�£¿

] ��­]©«©Ó�L±d�]§«§Í­]©®�ÇÊ£©º�S�L¡���¯È©º§®¢f¼Y�
Y (N

′

)
�U�]�Y§®¢f�]��¡�±Ï¶U¸]�£¤[Àg�Ç�£�½¡Ç�Å¼£©«��¢f�Y¤]��²

{N(S)}
�Æ¸��°¼£��­]ÁÂ��©«¡���Á��]­]À
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w = 1

w = 2

w = 3

w = 4

b

b

b

Ã

Ã

Ã
r§®�[§®©Í�

e

ÝÕ�Ç©«�f­]Ð£¡]�fÀ¨¢f�£�]�g�

r
§®�Y§¦©Í�

r§¦�Y§¦©Í�
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n }��

w

× ¥ ­Ç�£¼£©�)Ä¸]¤���¼£©®�Ç©¦¡]± ¸��º�Ç²Y�º�Ç±d�5�µ­Ç�Y§¦§¦�]ÚB���µ�fÛ��]�U�g�Y�L Y��¡]�f¢£�£¤�¡�±³²U�L�º�;©®­]©«¶
§®�]¡�¢f©¦ªº�O�Æ�£¸�¸�¤��Y�µ§®�]�H�£Û����Æ�L�£¤]ÚB�£­]�£¥«����©«§¦�g�£¶¬��­]�����Ë¾
ý ÊY§¦¢fÐ

B = ({a(j), j = 1, ..., m}, V )
 £Ê«�Ç©¦¢³�g�£¡µ�Ç©¦¡]§¦��¤��Y¼Y�f¡]¡�±Ï¶Ä�L�Y¤]ÚB�f­Ç�£¥¦�]��©«§¦����¶¥¦¤Ç�£Ú5»Í�£¸]�]§®±Ï¼[�fÁÂÜÈ��¶B�£ Y�£ £ÜÈ©¦¡�¡]Ê[ÁÑ¼£ªº�f�]�L�[§®¼£À�ª¦ÐìÉ®­]©º�L©¦¡�¢f�Y¼]»®�µ�£�ÄÉ«¢f�Å Y±³­]�³¼£¼£©®�Ç©¦¡]�

¼Ï¤]�£ªÍ�Ç©¦­]©H f­]�Y��¡��Y¥¦�ì¤�ÁÂ��ªº�f�µ��¾�3Å¡]�f­]�£¥«����¡��Å�L±Ñ £Ê«�Ç©º�Q�Ç§®¸��£­]Ð£ª«�£¼Y�£¢fÐì¥¦¤]�YÚ
B+ =

({bj}, {v
+})
¾

ÞÄ­Ç�£§«§®�]ÚB�]�g�£Û����Y¡�¡]��ÀUÚB�Y¤]�LÊº­Ç�Â�]­�ÀOª«���J�����È�g�[�L¸��£ª«��Û����O�]�L©¦©«¢½§Í­]©®�ÇÊgÁÂÜU�]¶
¼£�µ�FÒ

þ4rPxOr��Nr�Ò ÿ É t ��� vqî�yzr�y
|
� m¤�Kn:mOsLtGs:y$�

| � m�{G�Kt�p�y$o��KmOpGyJî
|
ï.»�wNr�s:oL�Nt�sLoLt®»

¥Ã�Ç© É t �P� vqî5y$r�y
:= t, a

�
� m¤�"nLmOsLt�sLyJ�

:= num, a
�

� mO{��KtGpGyJo��"m�p�y$î
:= rel, a, tB+

�
ï.»�w9r�sLo:�NtGs:oLt

:= ine, str
�¥Ã�Ç©à¢f��¸

t := S | F | Sr | M
�
S
§®�Y�£¢f¼Y©¦¢£§¦¢f¼£ÊY©¦¢S¡]�£�µ­]Êg��ÔU©º�LÊV§®�[§®¢��f¼Y¡��Y�LÊ

¤�©«ÔU©¦¡]��Á��
F
§®�£�Y¢f¼£©«¢£§®¢£¼£Ê£©«¢Õ§¦©«�L©¦¶Ç§®¢f¼YÊ3¡]�f��­]Êg��ÔU�µ²È¤�©¦ÔÈ©¦¡���¶��

Sr

§®�£�Y¢f¼£©«¢£§®¢£¼£Ê£©«¢
¡]�£�µ­]Êg��ÔU©º�LÊa¤�©«ÔU©«¡���Á�§Æ�]ª¦ £±Ï¢£�£��¡��[§®¢fÐYÁU»Ó¢º¾ ©£¾ì§à�ÇÊg f­Ç��¤��£¼[�f¡��]©«��¡�©¦�g�£¢£�£¤�±³²�g�Y�L¸��Y¡�©¦¡]¢f�£¼L�

M
ùH�L�£¤]ÚB�£­]�£¥«����©º§®�g�£©Å¤]©¦ÔU©«¡���©5�[�YÛ�©¦¡]�g�

a := amd | N | ad | nl |
rel | vec | b | o | int

�
adm
§®�Y�£¢f¼Y©¦¢£§¦¢f¼£ÊY©¦¢O�Ç�Y¸�ÊY§¦¢f�]�L�Y§¦¢f�H�

N = (w(S); n(S))
�
ad§®�Y�£¢f¼Y©¦¢£§¦¢f¼£ÊY©¦¢B�����;��¢f��¼Y¡��£¶¨ÚBÊg¡���Û]���H�

nl
§¦�£�£¢£¼£©¦¢Y§®¢f¼YÊ£©¦¢Ä¡�©¦­]��¡�©«¶�¡��£¶¨ÚBÊg¡��]Û����H�

pr
§®�Y�£¢f¼Y©¦¢£§¦¢f¼£ÊY©¦¢Æ�£¢£¡��£ÔÈ©¦¡���Á�¸�¤�©Í�;¸��£��¢£©¦¡��µÀH�

vec
§¦�£�£¢£¼£©¦¢Y§®¢f¼YÊ£©¦¢S¼Y©¦��¢£�£¤�¡��[�LÊ

�£¸]�]§¦�£¡���Á��
b
§¦�£�Y¢f¼£©«¢£§®¢f¼YÊ£©«¢Ó Y��¡]�f¤]¡��Y�LÊÕ�£¸��]§«�f¡��]Á��

o
§®�Y�£¢f¼Y©¦¢£§¦¢f¼£ÊY©¦¢ì¸��£¤[Àg�Ç�g�£¼Y�Y�LÊ�£¸]�]§¦�£¡���Á��

int
§®�Y�£¢f¼Y©¦¢£§¦¢f¼£ÊY©¦¢³ÚBÊg¡���Û����3§L�]¡�¢f©¦¤]¼Y��­ÇÐ£¡�±Å�Q¸��£¤[Àg�Ç�g�Y¼£±Å�¨ª«¡]����©«¡���©«���

num
§®�£�Y¢f¼£©«¢£§®¢£¼£Ê£©«¢³���]§Í­ÇÊÕ�L�£¤ÇÚB�f­]�Y¥¦����©º§®����²Â�µ­Ç�Y§¦§®�Y¼:�

rel
§®�Y�£¢f¼Y©¦¢£§¦¢f¼£ÊY©¦¢ì £��¡]�£¤�¡��[�LÊ

�£¢£¡��£ÔÈ©¦¡���Á
Ec

»³¡]�f¸]¤��]�L©¦¤D»Å§®�]�H�L©«¢f¤�����¡]�Y�LÊ��
¤]©«ÚÄ­]©«�g§¦��¼£¡]�Y�LÊ`·
sym&ref

¿��
tB+ := empty | chain | tree | G

·Ö�£ YÜU��¶5§Í­]Êg�]�£¶5¥¦¤]�YÚ½�Y¿F�µ­]�
C
·¹¸��£­]¡�±Ï¶°¥¦¤Ç�£Ú3¿ �

ine
§®�£�Y¢f¼£©«¢£§®¢£¼£Ê£©«¢�°E¨5¡�©«¤]�f¼Y©¦¡]§¦¢f¼Y�Y���

str
ùØ§®¢f¤]Ê[�]¢fÊg¤�¡�±Ï©3�Y¥¦¤]�£¡�����©«¡��µÀË¾

ý ¤���¼Y©Í�Ç©º�V¸�¤��Ç�L©¦¤�±`��ª«¼£©«§¦¢f¡�±³²¬ªº���;���DÒ·8l[¿ì Y�fª«�£¼[��À¬�L�£¤ÇÚB�f­]�Y¥¦����©º§®�µ��À¨��­]���µ��Ò
S, N | m, o | sym&ref, o, G |

»

ë �



·*}Ç¿Å�L�£¤]ÚB�£­]�£¥«����©«§¦����¶à�f¡]�f­]��ª£Ò
S, adm | m, | sym&ref, b, G |

»
·8�º¿ì f­]�Y��¡�±Ï¶à¤�ÁÂ��ªº�f�ËÒ

S, a | m, a | sym&ref, b, empty | ine
¾

] �f¼[�f¶�¢f©Ø¤]�£§«§¦�L�£¢£¤��]�Æ¡�©«�[�Y¢f�£¤]±Ï©Ø§®¸�©«Û��]�f­]Ð£¡�±Ï©H¼Y©¦¤]§¦���3ªº���;�����B�g�Y�L¸]�£ª¦�]Û����Ë¾
× �fùü¸�©¦¤]¼£±³²�»�§Í­]©®�ÇÊ£©«¢S�£¢£�L©«¢f��¢fÐÇ»D��¢f�7§Ã²[©«�H�à¤�©«ÔU©¦¡]�µÀÑ�]­�Àwª«���J�����

F, N | m, o |
sym, o, ge |

 [�fª«��¤�Ê£©«¢£§ÃÀ¬¡]�5�f­]¥¦�Y¤���¢£�L©Õ�]­�ÀÆ Y�£ª¦�Y¼£�£¶¬¼£©¦¤Ç§®���w·Ö�L�Y¤]ÚB�f­]�Y¥¦���]©«§®�g�Y¶�µ­]�]�[©�¿Í¾ × �fùü¼£¢£�£¤�±³²�»µ�L±��L��¯O©«�V¸]¤�©Í�Ç¸]�f­]��¯°��¢fÐ5�]§¦¸��f­ÇÐ£ª¦�Y¼Y�£¡���©Â�]¡�¢f©¦¤]¼Y��­ÇÐ£¡�±³²ÔU�µ�f­w·Ö�µ­]�Æ¤]�fªº�L±Ï¢f±³²à�L¡]��¯È©«§¦¢f¼[¿ß�]­]Àà�YÛ�©¦¡��]¼Y�f¡]�µÀ«i(j%k¦Ò
So, N | m, int | sym, o, ge |

¾�Ç�Ç©º§®Ð3�Y¢f¡��£ÔÈ©¦¡��]©Â¸�¤�©®�Ç¸��Y��¢f©¦¡]�µÀ¨¸��
n(S)
 YÊ¦�;©¦¢3¡�©º§®�g�f­ÇÐ£�g�3§Í­]��¯°¡�©«©£¾ ó �f�µ�fÀ¼£©«¤]§®��À¬À�¼f­]À�©¦¢£§ÃÀà Y�fª«�£¼Y�£¶5�]­]ÀÆ§®­]©Í�ÇÊgÁÕÜU�µ²�Ò

Sr, N | m, o | sym, o, ge |
�

M, N | m, o | sym, o, ge |
¾

ý ¤��UÉ«¢f�Y���L±V�L��¯È©«�7¤]�£§«§¦�H�f¢£¤���¼Y�£¢fÐÂ�£¥¦¤�©«¥¦��¤��Y¼Y�£¡�¡�±Ï©®i(j%k¦»�¸��£­]Êg��©¦¡]¡�±Ï©Ø��ª
¡�©º§®�g�f­]ÐY���µ²Â�Ç§Ã²Y�º�Ç¡�±³²�¾ × ª«�£�]�L�Y§¦¼fÀ�ª«Ðì�£¥¦¤�©«¥¦��¤��Y¼Y�£¡�¡�±³²%i(jw YÊ«�Ç©¦¢Ï¤]�£¼£¡]�ì¸�©«¤�©«§¦©¦��©«¡���Á�]§Ã²[�º�Ç¡�±³²°¼£ªº�f�]�L�[§®¼fÀ�ª«©¦¶¨�]­�Àà�H§Ã²[�º�Ç¡�±³²`i(j%k¦¾�Ý�¸�¤����Y¤���¢f©«¢f±`�f¥¦¤]©¦¥¦�]¤��£¼[�f¡�¡�±³²
i(j��L�Y¥¦Êg¢Æ £±Ï¢fÐ�¸�¤�©Í�J§®¢��f¼£­]©¦¡�±��µ�f�w¥¦�Ç§®¢f�Y¥¦¤]�Y�H�L±���ª¬�]§Ã²Y�º�Ç¡]±³²�¸�¤����Y¤���¢f©«¢f�£¼
�]­�ÀB�]§Ã²[�º�Ç¡�±³²%i(j%k¦¾ × ùú¢f¤]©¦¢fÐY�µ²�»® £±Å§¦¢f¤�±Ï©ß��­Ç¥¦�£¤]��¢£�L±d§®ÊgÜU©º§®¢f¼YÊgÁÂ¢Ó�]­�À3§Í­Ç©Í�ÇÊgÁÂÜÈ�µ²ª«���;���ËÒ

So, ad | m, ad | sym, b, co | ine
·Ö f­]�Y��¡�±Ï¶Æ¤�ÁÂ�]ª«�f�;¿ �

So, ad | m, ad | sym, b, chain|ine
�

So, ad | m, ad | sym, b, tree | ine
¾

#Õ¢£�L©¦¢£�]�Æ¡�©¦�g�Y¢f�£¤�±Ï©ßÚ½�£��¢f�Y¤�±½»Í�£¸�¤]©Í�Ç©¦­�À�ÁÂÜÈ��©Ø§Í­Ç��¯5¡]�Y§®¢£Ð]Òf·8l[¿;¢f��¸3�YÛ�©¦¡]��¼Y�£¡��µÀ
i(j%kG�£·8}Ç¿J¢f�]¸3�£Û�©«¡���¼[�f¡��µÀ02B|:k��£·8�º¿J��¡�¢f©«¥¦¤]�f­]Ð£¡]�£©H�£Û]©¦¡���¼[�f¡��]©L§¦�Y§¦¢��£¼£¡�±³²Õ¤�©¦¥«©¦¡���¶
S
�Ä·8�]¿¬§®¢f¤�Êg��¢£Ê[¤]¡�±Ï¶�¼Y�g�á2B|:kÑ· ûÍ�Y £�Y £ÜU©«¡�¡]�fÀ §®�Y¼Y�L©«§¦¢f�]�L�[§®¢fÐJû¦¿ �Ä·*A�¿°¸��º�]²[�º�|�
�£¸]¤�©Í�Ç©¦­]©¦¡]��Á�§®�Y¼Y�L©«§¦¢f�]�L�[§®¢f�d¸]�£¤ i(j%¦@�ì·��Ã¿3ª«�£¼£�]§¦�]�L�Y§¦¢fÐ7§®�Y¼Y�L©«§¦¢f�]�L�[§®¢f�w¸]�£¤
i(j%kG�D·8�[¿ß�Ç�Y¸��f­]¡]��¢f©®­ÇÐ£¡�±Ï©B�£¥«¤]�f¡]����©¦¡]�µÀà�à¢f¤�©« £�Y¼Y�f¡]�µÀË¾
ý ¤��� £­]�µ¯È©«¡�¡�±Ï©Ñ¸��º�]²[�º�Ç±y�Y§®¡]�£¼£±Ï¼[�fÁÕ¢£§ÃÀ)¡Ç� �£¸�¸�¤��Y�g§¦�]�H�fÛ]����§Í­Ç©Í�ÇÊgÁÂÜÈ�µ²�g�Y�L¸��Y¡�©¦¡]¢f�£¼³ª«���;�����ËÒf·�lY¿JÛ]©®­]©«¼Y��ÀBÚBÊg¡���Û��µÀH�[·*}Ç¿��£¥¦¤Ç�f¡����]©¦¡��µÀË¾ ý �º�Ç�£ Y¡�±Ï©=�L©«¢f�º�Ç±¸�¤��Ç�L©¦¡µÀ�ÁÕ¢£§ÃÀÆ�]­�ÀSª«���;�����Æ�°¤�ÁÕ��ª«�£�[©Y¾ × §Í­]Êg�]�£©3�L�£¤]ÚB�£­]�£¥«����©º§®�g�£¶à�µ­]���]���L±�L��¯È©º�Q�£¸�¸�¤��Y�µ§®�]�L��¤]�£¼Y�£¢fÐ³§Í­]©®�ÇÊgÁÂÜU�]©ß¥ ­Ç�f¼Y¡�±Ï©LÉ®­]©º�L©¦¡�¢£±w§¦�Y§¦¢��£¼£¡��Y¥¦�ì¤�©¦ÔÈ©¦¡���À

S
ÒË·8�í¿ì�µ����©º§®¢f¼Y�$i(j%kG�F·*���í¿³�µ����©º§®¢f¼Y�J2B|Lk¦¾
�H�£§¦§«�L�£¢f¤]�]�´�;¼Y�Q¸�Êg¢f�Ñ�£¸�¸�¤��Y�µ§®�]�H�£Û���� ¾ ¥¦�ÆÉ®­Ç©«�L©¦¡]¢��]Òß· ë ¿Õ�£¸�¸�¤��Y�µ§®�]�H�£Û��µÀ�]§Ã²[�º�Ç¡��£¶Ä§®¢f¤]Ê[�]¢fÊg¤�±d¢f¤�©« £�£¼[�f¡��]¶Ë»Í�g�£¢f�Y¤]��ÀÄ�£¢f�Y £¤]�f¯O�f©«¢£§ÃÀÕ¼Å§¦¢f¤�Êg��¢fÊg¤�ÊB§®�Y¼Y�L©º§®¢f�]�L�[§®¢f���·��Y¿;�Y§®­Ç�f £­]©¦¡��]©=¢£¤�©¦ Y�£¼Y�£¡���¶B�½§®�Y¼Y�L©«§¦¢f�]�L�[§®¢f�½¸]�£¤"i(j
k��]ªß¤]�fª¦­]����¡]±³²Ä�L�£¤ÇÚB�f­]�Y¥¦����©º§®����²

�µ­Ç�Y§¦§¦�£¼]¾ ý ©¦¤]¼£±Ï¶V¸�Êg¢fÐw�L��¯È©«¢��Y £©«§¦¸�©¦�]��¢fÐ�¸]�f­]��¡]�Y�L�]�f­]Ð£¡�ÊgÁ�¤]�fª«¤�©¦ÔÈ�]�L�Y§¦¢fÐ]»¸��[§®�g�f­]ÐY��Ê3�L±´�L��¯È©º�7�]§¦¸��f­]ÐYª¦�Y¼Y�f¢£ÐÕ¸�¤]�Y§®¢£±Ï©Å�f¸�¸�¤]�£�µ§®�]�L�]¤�ÊgÁÂÜU�]©Å§®¢f¤�Êg��¢£Ê[¤]±
·¹¡Ç�f¸�¤��Ç�L©¦¤Ë»4�qt�n:mO� � r�»HxOtXw@t�{�m®¿Í¾ × �O¼£¢f�Y¤��Y�a§Í­]Êg�]�£©B�L±�¤]�£§«§¦�H�£¢f¤���¼[�f©«�V¤�©¦ÔÈ©¦¡���©§Í­Ç©Í�ÇÊgÁÂÜÈ©¦¥«�O¢£��¸]�S·¹�]¼Y�fª«�à�L�Y¤]ÚB�f­Ç�£¥¦�]��©«§¦�g�fÀ¨�µ­]���µ�[¿ÍÒ

Sa = Sa(1), ..., Sa(i), ..., Sa(m),

¥Ã�Ç©
Sa(i)
ù;�L¡���¯È©º§®¢f¼Y�ÏÉ®­]©º�L©¦¡�¢f�Y¼Ï��ªß�L�£¤ÇÚB�f­]�Y¥¦����©º§®�g�£¥«�Ó��­Ç�£§«§¦�

i
¾ ý ÊY§¦¢fÐ

K(Sa) =
(w(Sa); k(Sa))

 YÊ¦�;©¦¢a¼Y©¦��¢£�£¤�¡��Y©1§¦�£¼£©«¤�ÔU©«¡]§®¢£¼£�a§¦�]§®¢f©º�L±y�]­�À
Sa
»³¥Ã�Ç©

w(Sa)À�¼f­]À�©¦¢£§ÃÀ1�L�]¡��]�LÊµ�L�Y�`§®�Y¼Y�L©º§®¢f�]�L�[§®¢f�w�L©®¯O�ÇÊ��g�f¯O�Ç±Å�|É¦­]©«�L©«¡�¢f�£¼Æ��ª
Sa(i)
�

�µ��¯O�Ç±Å� É®­]©º�L©¦¡�¢£�£¼°��ª3�µ�f¯È�;�£¥¦�U�Ç¤�Êg¥«�£¥¦�¨�L�Y¤]ÚB�f­Ç�£¥¦�]��©«§¦�[�Y¥¦�È�µ­Ç�£§«§¦�]»
k(Sa) =

(k(1, ..., k(r), ..., k(l))
»µ¥Ã�;©

k(r)
ùH���]§®­]�O�[�[�L¸��£¡]©¦¡�¢f�Y¼

r
¥¦�O�µ����©«§¦¢f¼Y�U¼

Sa
·¹¡�©«�g�fÀ

¥¦�Ç§®¢f�Y¥¦¤]�Y�H�H�Y¿Í¾�	S±d�L��¯È©«�Q�]§¦�µ­]ÁÂ�]��¢fÐÅÉ¦­]©«�L©«¡�¢
j
»®©«§®­]�3§®ÊgÜU©º§®¢f¼YÊ£©«¢³�L�Y¤]ÚB�f­Ç�£¥¦�]��©«§¦����¶

�µ­Ç�Y§¦§£»®�g�£¢f�Y¤�±Ï¶B¡�©ß§®�º�Ç©«¤[¯5�]¢ìÉ¦­]©«�L©«¡�¢�»º§¦�£©®�Ç��¡�©«¡�¡�±Ï¶½§
j
§H¼Y©«§¦�Y�¬§¦�£¼[�L©«§®¢£�]�L�Y§¦¢f� £�£­]Ð£ÔÈ©L�µ­]�B¤]�f¼Y¡�±Å�

w(Sa)
¾O#Õ�]©¦¼£�µ�Ç¡��]»Í�]¢f�Å¡�©«�[�Y¢f�£¤]±Ï©=�Ç¤�Êg¥¦��©H¼Y©¦¤]§¦���B�]§®��­]ÁÂ�]�£ÁÂÜÈ�µ²

¸�¤]�£¼£�µ­Æ�L�£¥«Ê[¢È�]§®¸]�f­]ÐYª¦�£¼[�f¢fÐ[§ÃÀO¢£��¯È©£¾ ý ¤��Ç�L©¦¤à��¼Y�£ª¦�¨�µ­Ç�����w·
m = 4

�
w(Sa) =

2
¿S¸�¤�©Í�J§®¢��f¼£­]©¦¡`¡]���Ø�]§f¾ � ¾(�H�Y§¦§¦�L�Y¢f¤�©«¡�¡�±Ï¶�¸��º�Ç²Y�º�`À�¼f­�À�©«¢£§ÃÀ~�Y§®¡]�£¼£�Y¶|�Ç­�ÀÊg¸�¤��YÜU©¦¡]¡�±³²`�f­]¥¦�Y¤���¢£�L�Y¼]»Õ¸��£ª«¼£�f­]À�ÁÂÜU��²��Ç�[§®¢��f¢£�£��¡���É«Ú½ÚB©¦�]¢f��¼£¡]��§®¢f¤]�£��¢fÐ
�f¸]¸�¤��£�µ§¦�]�H�fÛ��]�à�L�Y¤]ÚB�f­]�Y¥¦���]©«§®�g�Y¶¨�µ­]���]�Ë¾
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� ¾ � ¾ 3Å­]Ð�¢fÔUÊº­�­Ç©¦¤��[�´·¹�]§¦¸��f­]ÐYª¦�Y¼Y�f¡]��©Ï¥¦�Y¢f�£¼Y�£¥¦�½�Y �cË©«��¢���»f¼Y±Ï £�Y¤Ë»Y�L�º�Ç�ÇÚB���µ�fÛ��µÀË»¸�¤��Y©¦��¢£��¤��£¼[�f¡��]©Ø¡��Y¼£�£¥«�Â�Y �cË©«��¢��Ï�O§¦�]§®¢£©«�L±a�Y �cË©«��¢f�Y¼[¿���­]�È £­]��ª«���µ²3¸��º�Ç�Y £¡�±³²ÔU�µ�f­Ç��²�»g¤]�fª«¤]�f Y�£¢��f¡]¡�±³²¨¸]§®��²Y�f­Ç�£¥®�£�L�D¾
] ­�ÀB¼£±Å§®�Y���µ²Ä¢f¼£�Y¤���©«§¦���µ²ÄÊ[¤]�£¼£¡]©¦¶Ä¤]�£§«§¦�H�f¢£¤���¼Y�£ÁÂ¢£§ÃÀB�g�Y�L¸µ­Ç©¦�µ§®¡�±Ï©Hªº���;���]�Ë»¼Ï�Y§¦¡��£¼Y¡��Y�³»Í¼Ï¼Y�g�Ç©H�g�Y�L¸]�£ª¦�]Û����£¡]¡��£¥«�ì§¦��¡�¢f©«ª«��¾ ý ¤��BÉ¦¢f�[�¬¸]¤�©Í�]­;�f¥®�fÁÕ¢£§ÃÀB¸��º�]²Y�º�;±�½ÚB�£¤]�L�]¤��£¼[�f¡���ÁwÊg��©« £¡�±³²Ä¸�¤��£¥«¤]�£�H�Q¼Ï�£ £­Ç�£§¦¢f�B¸�¤��µ­Ç��¯È©¦¡]��¶B�½�[�[�L £��¡Ç�f¢f�Y¤�¡��£¥«�

§®�]¡�¢f©¦ªº�5§ÕÊg��©«¢f�Y�)§®¸]©¦Û��]ÚB�]���à§¦¢fÊ«�Ç©¦¡]¢f�£¼7·Ö¡]�f¸�¤]�]�L©¦¤Ë»]¸��f­]ÐYª¦�Y¼Y�f¢£©®­]ÐÇ»Y��¡�¯È©¦¡]©¦¤µù§®�Ç§®¢f©º�L�£¢f©¦²g¡]���Ç¿Í¾

' py�Óg�p)(Óg(� { v~{*�,+.-�/azVs�z�� } (�� (�p\e��
ÒqÔ@� ÚB�£¤Ç�L��¤��£¼[�f¡��U¡��£¼Y�£©Å¡]��Êg��¡]�fùü¢f©®²µ¡����]©«§®�g�Y©Å¡]�f¸]¤]�f¼£­]©¦¡��]©Oû®ÞB�[�L £��¡Ç�f¢f�Y¤�¡�±Ï¶�L�£¤ÇÚB�f­]�Y¥¦����©º§®���]¶Ä§¦��¡�¢f©«ªØ�L�º�ÇÊº­]Ð£¡]±³²O·Ö§¦�Y§¦¢��£¼£¡�±³²�»Ã�Ç©«�g�Y�L¸��Yª¦��¤�ÊY©«�L±³²]¿;§®�]§¦¢f©«�Åûf»
�]�L©«ÁÂÜU©«©H¸�¤]�£��¢f����©º§®�g�£©H¸]¤��µ­]��¯O©¦¡���©H¼Ï¤Ç�fª®­Ç����¡�±³²Ä�£ f­;�£§®¢ºÀµ²Â¢£©®²µ¡������D»¦É¦�g�Y¡��Y�L���]�Ë»Êg¸�¤]�£¼f­]©«¡��µÀQ�Æ�L©Í�;��Û���¡�±½¾

ù4Ô;ý ¤�©Í�Ç­]��¯È©«¡��Qû®ÝB©«¤]�f¤[²µ����©º§®�g�£©.	S�Y¤]ÚB�f­Ç�£¥¦�]��©«§¦�[�Y©(	S¡��Y¥¦�£�]¤���¢f©«¤��]��­ÇÐ£¡��Y©
ý ¤��Y©¦��¢f�]¤��£¼[�f¡���©gûf·lÝ"	�	 ý ¿µ�Ç©¦�g�Y�L¸]�£ª¦�]¤�Ê£©º�L±³²Õ§®�]§¦¢f©«�w·ÖÉ¦¢��f¸�±½»«¸�¤�©®�Ç¸��f­Ç��¯È©¦¡]�µÀË» Y�£ª¦�Y¼£±Ï©Â�g�[�L £��¡]�£¢f�£¤]¡�±Ï©Bª«���J�����Ë»g��¡]ÚB�Y¤]�H�fÛ��]�£¡�¡]�fÀQ¸��º�]�Ç©¦¤[¯°�µ�Y¿Í¾

üHÔFý ¤�©Í�]­Ç��¯È©¦¡]±�¡��Y¼£±Ï©½¤�ÁÕ��ª«����¡]±Ï©U�L�º�Ç©®­Ç�7§3§®�Y¼Y�L©«§¦¢f�]�L�[§®¢fÐYÁ~É®­]©º�L©¦¡�¢f�Y¼]»�g�£¢f�Y¤�±Ï©ß¡�©«�£ �²[�º�Ç�]�L±�¸]¤��3¸��[§®¢f¤��Y©¦¡��]�U�f¥«¤�©¦¥®�£¢f��¼£¡]±³²Õ¸�¤��Y©¦��¢£¡�±³²3��­]Ð�¢f©«¤�¡]�£¢f��¼]¾
ý�Ô½ý ¤�©®�]­]��¯O©¦¡]�a¡��£¼[��À��L�º�Ç©¦­]Ð)�[�[�L £��¡Ç�f¢f�Y¤�¡��£¶��£¸�¢f�Ç�L��ª«�£Û�����·¹¤�ÁÕ��ª«�£��§§®¸]©¦Û��]�f­]Ð£¡]±Å�L�Õ­Ç�£¥¦�]��©«§¦���]�L�½�£¥«¤]�f¡]����©¦¡]�µÀ]�L�Ç¿;�½¡��Y¼£±Ï¶Ä¸�¤��� £­]�µ¯È©«¡�¡�±Ï¶½¸��£­]��¡��[�L�]��­ÇÐ£¡�±Ï¶��­Ç¥¦�£¤]��¢£�à§H¥®�f¤]�£¡�¢f��¤]�£¼Y�£¡�¡��Y¶Â�£¢£¡��Y§¦��¢f©®­ÇÐ£¡��Y¶Ä¸]�£¥¦¤]©¦ÔU¡]�Y§®¢£Ð£ÁwÛ�©®­Ç©¦¼£�Y¶½ÚBÊ[¡]��Û����

�)¡�©¦¼£À�ª¦���)�£¥«¤]�f¡��]��©¦¡��]¶Ë¾ T ¢��w�L�º�Ç©¦­]Ð]»L¼w�]�Y§®¢f¡��[§®¢f�D»H�]�L©¦©«¢Ñ¸]¤��µ­]��¯O©¦¡���©Æ¸�¤]�¸�¤��Y©¦��¢£��¤��£¼[�f¡��]�U�£¼Y©¦¤µ­Ç©¦¶�¡��Y¶U§®¢£¤�Êg��¢fÊg¤�±&§Í­]��¯°¡��Y¥¦�Â¸]¤��£¥«¤]�£�H�L¡��Y¥¦�Ä�g�Y�L¸µ­]©«�µ§¦��¾
0 Ô �H�£ª¦¤]�£ £�£¢��£¡Â¡��Y¼£±Ï¶½�L�£¤]ÚB�£­]�£¥«����©º§®����¶Ä¸��º�]²[�º�B�3§¦��¡�¢f©«ª¦ÊÅ�Ç©¦�g�Y�L¸]�£ª¦�]¤�Ê£©º�L±³²§®�Ç§®¢f©º�à§LÊg��©«¢f�£¼Ï¸]�£¤[Àg�Ç�g�£¼Y±³²Å�£Û�©«¡��£�B�µ����©«§¦¢f¼Y�Ó­]�Y�µ��­]ÐY¡�±³²Â¤�©«ÔU©¦¡]��¶B�½�µ²Ä§¦�£¼Y�L©º§®¢f�Ç�L�Y§®¢£�Ë¾

T ¢f�Y¢ ¸��º�Ç²Y�º�� [�fª¦�]¤�Ê£©«¢£§ÃÀ�¡]�)¡��Y¼£�£¶��L�º�Ç©®­]���g�Y�L Y��¡]�f¢£�£¤�¡��Y¶��Y¸�¢f�]�L��ªº�fÛ��]��ù�L�£¤ÇÚB�f­]�Y¥¦����©º§®�µ��ÀÕ�µ­]���µ��¾ × ¤]�Y�L�g�f²ÕÉ«¢f�£¥«�Ï¸��º�]²Y�º�J�Ø¤]�£ª¦¤]�£ £�Y¢��£¡��ì¡��£¼Y�£©L¸�¤�©®�;§®¢��f¼£­]©¦¡]��©�µ����©«§¦¢f¼Y�Ø�Ç©«�g�Y�L¸��Yª¦��¤�ÊY©«�L±³²Õ§¦�]§®¢£©«�à¼Ï¼£�g�;©ß§®¸�©«Û��]��­ÇÐ£¡��Y¶Õ¤�©«ÔU©«¢f���Ë»«�3��­]¥«�£¤���¢Y�L����©«§¦����©§Ã²Y©º�L±1ÚB�Y¤]�L��¤��Y¼Y�f¡]�µÀÕ¥ ­]�Y Y�f­]Ð£¡�±³²Â§¦�Y§¦¢��£¼£¡�±³²Õ¤�©¦ÔÈ©¦¡���¶D»¦�µ²B�f¡]�f­]��ª«�ì�½Êº­]Êg��ÔÈ©¦¡��µÀË¾
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1 Ô�ý ¤]©Í�]­]��¯O©¦¡]�Ä�µ­;�£§¦§¦�]ÚB���µ�fÛ]���£¡�¡Ç��ÀÈÚB�Y¤]�LÊº­Ç�Õ�]­�À°ª«���;���O�[�[�L £��¡Ç�f¢f�Y¤�¡��£¥«�§®�]¡�¢f©¦ªº�Â�Ç©¦�g�Y�L¸]�£ª¦�]¤�Ê£©º�L±³²U§®�]§¦¢f©«�³»��Y �cË©®�Ç��¡µÀ�ÁÕÜÈ��ÀÈ £�f­ÇÐ£ÔU�Y©Ø���Ç§Í­]�Ä��ª¦¼Y©«§¦¢f¡�±³²ª«���;���B¸��º�Ç�Y £¡��Y¥¦�³¢f��¸]�]¾ ý ¤��Y¼£©®�Ç©¦¡��Ï�Y¸��]§«�f¡���©Ó§Í­]��¯°¡��[§®¢f�½É«¢f�µ²Bª«���J���Ë»®¼£±ì�;©®­]©«¡�±�Y§¦¡��£¼Y¡�±Ï©ßÚ½�f�]¢f�£¤�±d��²½§®­]��¯°¡��Y§¦¢f�Ë»«�3¸�¤�©®�]­]��¯È©«¡3¡��Y¼£±Ï¶½¸��º�]²[�º�3�U§®¢f¤]Ê[�]¢fÊg¤�¡��£¶
�f¸]¸�¤��£�µ§¦�]�H�fÛ��]�Å�Ç©«�g�Y�L¸��Yª¦��¤�ÊY©«�L±³²B§®�]§¦¢f©«�³»«�]�L©¦ÁÕÜU��¶½¸�¤]�µ­]��¯È©«¡���©H¼Ï��¡ÇÚB�£¤]�H�£Û����£¡]¡��Y�¸�¤��Y©¦��¢£��¤��£¼[�f¡��]�Ë¾¦ÞB¤��[�L©=¢£�£¥¦�Ï¼Y±³À�¼f­]©«¡�±Ñ¡�©¦�g�£¢£�£¤�±Ï©L¸��£­]��¡��[�L�]��­]ÐY¡�±Ï©H¤]�£ª¦¤�©«ÔU�]�L±Ï©
§Í­ÇÊ[�Ç�f�à¡]�O�Y§®¡]�£¼£©B�f¡Ç��­]��ªº�SûÍ�£ Y�£ YÜU©¦¡]¡��£¶¨§¦�£¼Y�L©º§®¢f�Ç�L�Y§®¢£�Fû�¾

2 Ôfý ¤]©Í�]­]��¯O©¦¡]�³�L�º�Ç©¦­]ÐÏ§®��¡]¢f©¦ªº�Ï¸�¤��Y©¦��¢f�]¤��£¼[�f¡��µÀÄ¸��Y§®­]©Í�;�£¼Y�£¢f©®­ÇÐ£¡��£ùú¸]�£¤]��­]­]©®­]ÐY¡�±³²§®¢£¤]�f¢f©«¥¦��¶½¤]©¦ÔU©«¡��µÀB¡]�³¸�¤]�£��¢f���]©«§®�g�[�Q¸]¤��]�L©¦¤]©ß¸��Y§¦¢f¤��Y©¦¡��µÀ½§®¢£¤]�f¢f©«¥¦���½¤]©¦ÔU©«¡��µÀ
�L¡��Y¥¦�£�]¤���¢f©«¤��]��­ÇÐ£¡��Y¥¦�³¤]�f¡�¯5�]¤��£¼Y¡]�f�µÀÄ¸�¤��½�]§¦¸��f­ÇÐ£ª¦�Y¼Y�£¡����Â Y�� f­Ç���£¢f©«���½�L©¦¢f�º�;�£¼¼°¼£�µ�Ç©3�£¸]©¦¤]�£Û����£¡]¡��£¶Æ�L�£¤]ÚB�£­]�£¥«����©º§®�g�£¶Æ§®¤�©®�Ç±½¾ ó �f�g�£¶S¸]�º�]²Y�º�S�S¸��Y§¦¢f¤��Y©¦¡���Á £�] f­]���Y¢f©¦�½�L©«¢f�º�Ç�£¼³�½Êg¸�¤]�£¼f­]©«¡���ÁV�L�º�Ç©¦­�À]�L�°·*§z¨9�9AG©5§,lP|:l���AG§zA�|5°Í¿Ç £±³­½¸�¤�©®�]­]��¯È©«¡
�f¼Y¢f�£¤]�Y��¼£¸�©«¤�¼£±Ï©S�´�]�Y§®¢f�]��¡��d¤�©º��­]��ª«�£¼[�f¡&¼V§®�]§¦¢f©«�L©Ñ�L¡��£¥«�£��¤]��¢f©¦¤]�]��­]ÐY¡��£¥«�¤]�£¡µ¯°��¤��£¼[�f¡���ÀQ��­]Ð�¢£©¦¤�¡]�£¢f��¼`+.-0/�1�2Í¾

3 Ôfý ¤]©Í�]­]��¯O©¦¡Ä�£ YÜU��¶B¸��º�]²[�º�Ä�3§¦¢f¤�Êg��¢fÊg¤]�Ï¸]¤��£Û�©º§¦§«�ì�£¡]��­Ç��ª«�ì�½¢f¤]�£¡]§¦ÚB�Y¤]�H�fÛ]����Ç©«�[�[�L¸��£ª«��¤�ÊY©«�L±³² §¦�]§®¢f©º�³¾ ý ¤��&É¦¢£�Y��¤]�£§«§¦�H�f¢£¤���¼Y�£©¦¢£§ÃÀ)¡�©S¢f�£­]Ð£�g�w�]§Ã²Y�º�;¡]��À�Ç©«�[�[�L¸��£ª«��¤�ÊY©«�H��Àà§®�]§¦¢f©«�H�]»�¡��5�Æ¸�¤��£¼Y�º�Ç��¢£§ÃÀà¸��Y§¦¢f¤��Y©¦¡���©½§¦�]§®¢f©º�L±��]ª«�L©¦¡]©¦¡���¶
·¹�]©¦¤]�£¤Y²µ���½�£��Û���¶B��ªº�L©¦¡�©«¡��µÀÇ¿J¢��f��¯È©H¼Ï¼£�µ�Ç©=�Ç©¦�g�[�L¸��£ª«��¤�Ê£©º�L�£¶½§®�Ç§®¢f©º�L±½¾ ó �£���]��£ Y¤]�fª«�Y���f¸�¸]�£¤]�f¢�»ß¸]¤�©Í�]­Ç��¯È©¦¡]¡�±Ï¶|�f¼Y¢f�£¤��[�~�Ç­�À|�f¡]�f­]��ª«�w�´¸]¤��£©«��¢f��¤��Y¼Y�£¡��µÀ
�Ç©«�[�[�L¸��£ª«��¤�ÊY©«�L±³²Õ§¦�]§®¢f©º�³»¦¸�¤]�]�L©¦¡µÀ�©«¢£§ÃÀ½ªÍ�Ç©º§®Ðì�]­]ÀB¸]�Y§®¢£¤��£©«¡��µÀB�B�£¡]��­Ç��ª«�ì¸�¤��YÛ�©«§«§¦�
¢f¤]�£¡]§¦ÚB�Y¤]�H�fÛ]���¨�;©¦�g�Y�L¸��Yª¦��¤]Ê£©«�L�Y¶Q§¦�]§®¢f©º�L±½¾

4 Ôfý ¤]©Í�]­]��¯O©¦¡�±1�g�£¡���¤]©¦¢f¡�±Ï©Ø¸�¤��µ­]��¯O©¦¡���ÀÄ¤]�£ª¦¤]�£ £�Y¢��£¡�¡�±³²Å¸��º�Ç²Y�º�Ç�Y¼Ó�g�Y�L Y��¡]�£¢f�£¤�¡]�£¥¦�§®�]¡�¢f©¦ªº� �Ç©¦�g�[�L¸��£ª«��¤�Ê£©º�L±³²�§¦�]§®¢f©º�(·¹¼£��­]ÁÂ�]�fÀ�§®��¡�¢£©¦ª£»Ä�f¡]�f­]��ªd�~Êº­]Êg��ÔÈ©¦¡���©
¤�©«ÔU©¦¡]��¶Ç¿��È§Í­]©®�ÇÊgÁÂÜU�Ç�Æª«���J���]�£�³Ò®¸]¤��£©«��¢f��¤��Y¼Y�£¡���©ß��¡ÇÚB�£¤]�H�£Û����£¡]¡��£¥«�ÏÛ�©¦¡�¢£¤]��»¸�¤��Y©¦��¢£��¤��£¼[�f¡��]©=¸]�f­]ÐYª¦�£¼[�f¢f©¦­]ÐY§¦�g�£¥¦�Ó��¡�¢f©«¤]ÚB©¦¶Ç§¦��»¦��¡]ÚB�£¤Ç�H�fÛ����Y¡�¡��Y©=¸]¤��£©«��¢f��¤��Y¼Y�£¡���©
¼Ï¥¦�]¸�©¦¤µùü��¡]ÚB�Y¤]�H�fÛ]���£¡�¡]±³²Õ§®�]§¦¢f©«�H�f²�»®¸µ­Ç�£¡���¤��Y¼Y�f¡]��©=¯5�]ª¦¡�©«¡�¡��£¥«�ÏÛ����µ­;�Ï¸�¤��º�ÇÊg��Û]���Ë»§®�]¡�¢f©¦ª½Êg��©« £¡��Y¥¦�O��Êg¤]§¦�]¾]ÞB¤��[�L©Ä¢£�£¥¦�Ç»�¸�¤�©®�]­]��¯O©¦¡�±�¸��º�]²Y�º�;±|�Æ¸��Y§¦¢f¤��£©«¡���Á~¡]�
 Y�£ª¦©L�g�Y�L Y��¡]�f¢£�£¤�¡��Y¥¦�³§®��¡]¢f©¦ªº�Å�H�f��¤]�fùüÉ¦¼£¤]�]§®¢f�]�Â�Ç­�ÀÄ¡]©«§®�g�£­]Ð£����²Õª«���;���Ä�[�[�L £��¡Ç�f¢f�Y¤�¡��£¶
�£¸]¢f�]�L��ªº�fÛ����D¾

Ò9ùHÔ �H�fª«¤]�f Y�£¢��f¡�±��½¤�©«�f­]��ª¦�Y¼Y�£¡�±7Êg��©¦ Y¡�±Ï©H��Êg¤]§¦±1¼Ï�Y f­Ç�Y§®¢f�B��¡]ÚB�Y¤]�H�fÛ]���£¡�¡]±³²¢f©¦²g¡]�f­]�Y¥¦��¶Ë»]¸�¤��µ­]��¯O©¦¡��]¶S¸�¤���¡µÀ�¢£�µÀ7¤�©¦ÔÈ©¦¡��]¶V·í�]­�À7§¦¢fÊ«�Ç©¦¡�¢£�£¼¨É«�[�Y¡��Y�L�Ç§®¢f�Y¼°�
��¡µ¯O©¦¡�©«¤��£¼g¿;�B¸�¤��£©«��¢f��¤]�£¼Y�£¡��µÀ½§®�]§¦¢f©«�à¡]�³�[§®¡��Y¼£©L Y�£ª¦�Y¼£±³²Â�L�º�Ç©¦­]©¦¶B�g�Y�L Y��¡]�f¢£�£¤�¡��Y¥¦�§®�]¡�¢f©¦ªº�Q�Ç©¦�g�[�L¸��£ª«��¤�Ê£©º�L±³²1§®�Ç§®¢f©º�³¾FÎ½�£§¦¢fÐSÊg��©¦ Y¡�±³²���Êg¤]§¦�£¼Æ Y�£ª¦��¤]�£¼Y�f­Ç�£§¦Ð¬¡]�
§®�Ç§®¢f©º�L©½¸��º���Ç©«¤Y¯°�g©B¸�¤���¡�À�¢f�µÀÆ¤�©¦ÔÈ©¦¡���¶¬+.-0/�1�2üùX·�+`¾
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a ëGb M½©«¼£��¡?	d¾ I ¾¹#Õ �ÉºÚ½ÚB©¦��¢£��¼£¡��[��¤]©¦ÔU©«¡�����¡�©«�g�£¢f�Y¤�±³²�ªº���;���y¢f©«�£¤��]�
¤Ç�£§®¸]�]§¦�£¡���¶à¡]�5§®©¦¢ºÀµ²Çþ£þÈÞB�� Y©¦¤�¡]©¦¢f���µ�]¾Yù ë����56 ¾[ù®µ3¾ ë ¾gù � ¾ ë �P!�ù ë � � ¾

a � b M½©«¼£��¡"	d¾ I ¾O#Å�Ç¡]�³É«�µ§®¢f¤�©º�H��­]ÐY¡]��ÀBª«���;���]�ì�£¤]¥®�f¡���ªº�fÛ��]�Â�J�f¡�¡�±³²3þ£þ ó ©®²µ¡Ë¾�]�� £©«¤�¡�©¦¢£���µ��¾gù ë�����ë ¾£ù�µ3¾ � ¾gù � ¾ ë�6 !�ù ë£ë ��¾
a ! b M½©«¼£��¡ 	d¾ I ¾ ý ¤��]�L©«¡�©¦¡��]©È�Y¸�¢f�]�L��ªº�fÛ��]�£¡�¡�±³²7�g�[�L £��¡]�£¢f�£¤]¡�±³²Æ�L�º�;©®­]©«¶¼è�f¼Y¢f�Y�H�£¢f��ª«��¤��£¼[�f¡�¡]±³²è§¦�]§®¢f©º�H��²Çþ£þ � ©¦¤Ë¾ � ù � ¾z3Å¼Y¢f�Y�H�£¢f��ª«��¤��£¼[�f¡�¡]±Ï©§¦�]§®¢£©«�L±�Ê[¸]¤]�f¼£­]©¦¡���ÀË¾gù®	d¾ Ò × �½Ý½Ý ó(T 	¹�L» ë���� 7�¾[ù × ±Ï¸Ë¾ ë ¾gù®7�)°§f¾
a ) b M½©«¼£��¡�	d¾ I ¾ ó ��¸��Y¼£�Y¶¬¸��º�]²[�º�Q�à�£Û�©«¡��g©Õ�µ����©º§®¢f¼[�U�H�fÔÈ��¡��[§®¢f¤��Y��¢f©¦­]Ð£¡��Y¶¸]¤��º�ÇÊg��Û����D¾Dù�	d¾ Ò × �½Ý½Ý½Þ½Ý5» � ©¦¤]�µÀ�û ÿ ¸�¤]�f¼£­]©¦¡]��©¨�µ����©«§¦¢f¼£�[�Åû�» ë����5� ¾�ù× ±Ï¸Ë¾9)Ç¾µù®7P)°§£¾
a ��b M½©«¼£��¡�	V¾ I ¾ »@	S�µ²g�f¶µ­Ç�£¼`3U¾ 3U¾4
U¤]�£¥«�L©¦¡]¢f±�¢f©¦²g¡]�f­]�Y¥¦���7§¦¢f¤]�f¢£�]ÚB���µ�fÛ��]��L¡]��¯È©«§¦¢f¼Y�È�£ 5cË©¦�]¢f�£¼ÇÒ ý ¤]©¦¸�¤��]¡�¢�¾�ù®	d¾nÒ × �½Ý½Ý � Ý5¾£ù ë����5� ¾[ù®7 6 §£¾
a 7 b M½©«¼£��¡ 	d¾ I ¾ ý ¤��]�L©«¡�©¦¡��]©È�Y¸�¢f�]�L��ªº�fÛ��]�£¡�¡�±³²7�g�[�L £��¡]�£¢f�£¤]¡�±³²Æ�L�º�;©®­]©«¶¸]¤����YÛ�©¦¡��g©w��­]Ð�¢£©¦¤�¡]�£¢f��¼µþ£þ ý ¤��]¡µÀ�¢f��©Ñ¤�©¦ÔÈ©¦¡��]¶����f¡]�f­]��ª�É«�µ§®¸�©«¤�¢f¡��Y¶

ë��



�]¡]ÚB�£¤]�H�£Û����Ë¾[ù~�½��Êg��¡�±Ï¶¬§¦�£¼£©«¢U¸��È�g�Y�L¸µ­D¾µ¸]¤��£ £­]©«�L©5û®ÞB�� Y©¦¤�¡�©«¢f���µ�ÇûG3
�
�.�.� �L» ë����5� ¾[ù®µ3¾:7]¾gù � ¾N7 6 ù �P� ¾

a �Ob M½©«¼£��¡º	d¾ I ¾;ÝB©¦¤]�£¤[²g�]��©«§¦�g�fÀQ¥«��¸�©¦¤]¢f©¦��¢£�£¼Y�fÀÆ§¦�]§®¢£©«�H�¬þ£þ$� ó Ý5»]§¦©¦¤Ë¾q�µ¾µù
ë����5� ¾[ù®µ3¾:7]¾gù � ¾ ë�6 ù ë !

a �Pb M½©«¼£��¡ 	d¾ I ¾ 3Å¼Y¢f�Y�H�£¢f��ª«��¤��£¼[�f¡�¡]±Ï©�§®¤�©®�;§®¢f¼[���L¡��£¥«�£��¤]��¢f©¦¤]�]��­]ÐY¡��£¥«�
�£¡]��­Ç��ª«� �H�fÔÈ��¡��Y§¦¢f¤��Y��¢f©®­ÇÐ£¡�±³² �£ �cD©¦��¢f�Y¼gþYþ � ©¦¤D¾äûG3Å¼£¢£�Y�H�f¢£��ª«�£Û��µÀ¸]¤��£��ª«¼£�º�;§¦¢f¼Y�]»µ¥¦�� Y����©3¸]¤��£��ª«¼£�º�;§¦¢f¼£©«¡�¡�±Ï©3§¦�]§®¢f©º�L±~�S¤��£ Y�£¢f�Y¢f©®²µ¡��]�g�;û�¾gù
	V¾ Ò × �½Ý½Ý ó(T 	¹�L» ë��5��6 ¾Yù × ±Ï¸D¾N7�¾gù&!57È§£¾

a �Pb M½©«¼£��¡ 	V¾ I ¾ »º	S�µ²g�f¶µ­Ç�£¼U33¾ 33¾ ] �]�f­]�£¥«�£¼Y�fÀ�§¦�]§®¢f©º�H��§¦¤]�f¼Y¡���¢f©¦­]Ð£¡��Y¶�YÛ�©¦¡]���È�L¡��Y¥¦�Y��¤���¢f©«¤��]�f­]Ð£¡�±³²½�Y �cË©«��¢f�£¼µþ ��� ¾ 6]ë ¾ 6�6 ) � � ��6����56�656�6 � �P� � �5� ¾ 6 !]¾
#Õ¸]�]§¦�£¡���©Ä¸�¤��]�L©«¡�©¦¡���ÀQù �5� §f¾n» � ¸�©¦Û]��Û����µ�fÛ]�µÀ¬ù®!Y§f¾ þ£þ½ÝB¡ÇÚB�£¤]�H�£Û����£¡]¡�±Ï¶ YÁÅ­�­Ç©¦¢f©«¡�Ð7û�3Ï­Ç¥¦�£¤]��¢£�L±��à¸]¤��£¥«¤]�£�H�L±Uûf» ë����56 ¾[ù®µ3¾ ë ¾

a ë�6Pb 'ì©¦­]����¡�3U¾ �L¾n»OM½©¦¼£�]¡�	d¾ I ¾ ý ¤���¡µÀ�¢£��©Ó¤]©¦ÔU©«¡���¶ËÒ�ÞB�Y�L Y��¡]�£¢f�£¤�¡]±Ï©Ø�L�º�Ç©®­Ç��£¸�¸�¤��Y�µ§®�]�LÛ��]�Q��¡ÇÚB�£¤]�H�£Û����Ë¾:	VÒN�½��Ê[�µ�]» ë����56 ¾[ù ë 7 6 §£¾
a ë£ëGb M½©«¼£��¡�	d¾ I ¾Ç�Ë���;���]�U¸µ­Ç�£¡���¤��Y¼Y�f¡]�µÀ¬��¡]ÚB�Y¤]�H�fÛ]���£¡�¡]�£¥¦�ÈÛ�©¦¡]¢f¤]�[þYþK� ó Ý5»§¦©¦¤Ë¾:��¾µù ë��5�5� ¾ ù~µ3¾L��¾µù � ¾ ë 7�ù<��)]¾
a ë � b M½©«¼£��¡º	d¾ I ¾@#`¢f¤�©«¢fÐ£©«¶Æ¥¦¤]�Y�L�£¢f¡��[§®¢f�Jþ£þJ� ó Ý5»]§®©«¤Ë¾:�µ¾gù ë������ ¾Yù&µ3¾:7Èù � ¾

� 6 ùB! 6 ¾
a ë ! b M½©«¼£��¡ 	d¾ I ¾ ó ��¸��Y¼£±Ï©`ª«���;������¸]¤���¡µÀ�¢f��À�¤�©«ÔU©«¡���¶�¸]¤��'¸]�º�Ç¥¦�Y¢f�£¼Y��� Y��ª¦¡]©«§Íùü¸µ­Ç�£¡��£¼µþ£þ�� ó Ý5»]§¦©¦¤Ë¾ ë ¾gù ë��5�5� »�µU¾ ë�6 ¾gù � ¾ � ù ë !�¾
a ë ) b M½©«¼£��¡º	d¾ I ¾;ÝB©¦¤]�£¤[²g�]��©«§¦����¶à�[�[�L £��¡Ç�f¢f�Y¤�¡�±Ï¶à¸��º�]²Y�º�Æ�Æ¸µ­Ç�f¡]��¤��£¼[�f¡��]Á�µ�£¤�Ð£©«¤�±Õþ£þK� ó Ý5»Ç§®©¦¤D¾L�µ¾gù ë���� 7]»9µ3¾ ë �µ»gù � ¾L�5��ù<� � ¾
a ë���b 	V¾ I ¾HM½©¦¼Y��¡Ë»ª#�¸�¤�©«¸��º�;�f¼[�f¡��]����¡]ÚB�Y¤]�H�fÛ]���£¡�¡]±³²�¢f©®²µ¡��£­]�£¥«��¶;þYþ`� ó Ý5»§¦©¦¤Ë¾ ë ¾µù ë��5� 7]»�µU¾ � »gù � ¾ ë )fù<�P!]¾
a ë 7 b M½©«¼£��¡ 	V¾ I ¾ » ý �Y¤��Y§¦��Êg¡ × ¾ Ý5¾äÞB�Y�L £�]¡]�f¢f�Y¤�¡��Y© ¸µ­Ç�f¡]��¤��£¼[�f¡��]©�Ç§¦§Í­Ç©Í�Ç�Y¼Y�f¡]�µÀ ¡�©ºÚB¢f� � ¥®�fªº��» � ©¦�£­]�£¥«����©º§®����© �]§«§Í­]©®�Ç�£¼[�f¡��µÀ �É«�µ§®¸µ­]Ê[�f¢��fÛ]�µÀË¾ × ±Ï¸Ë¾Ý)]» 	7�Y§®�]¼Y��»1ÝB¡]§®¢f�]¢fÊg¢��L��¡�©«¤]��­ÇÐ£¡�±³²(¤�©«§¦Êg¤]§®�Y¼

�43%�5» ë��5��� » � ¾ ��� ùB7�!�¾
a ëO�Ob M½©«¼£��¡ 	d¾ I ¾ ÞB�Y�L £�]¡]�f¢f�Y¤�¡��Y© ¸�¤]�£©¦�]¢f��¤��Y¼Y�f¡]��© §¦�]§®¢£©«�Øþ£þ

3Â¼£¢f�[�H�f¢f�]ª«�fÛ]�µÀQ¸�¤]�£©¦�]¢f��¤��Y¼Y�f¡]�µÀË¾gù ë��5��� »�µU¾N)]»gù � ¾ ë )fù ë�� ¾
a ë��Pb M½©«¼£��¡ì	d¾ I ¾ÅÞBÊg¤]§&û ý ¤��Y©¦��¢f�]¤��£¼[�f¡���©Ñ§®�]§¦¢f©«�³ÒÅ§¦¢f¤�Êg��¢fÊg¤�¡]±Ï¶�¸��º�Ç²Y�º�Lûf»

²�°E°E±ËÒ þ£þ��.�.�½¾ ��� °¤±Ë¾ £E¯;þ�¦�¡�¦NiU¾ ¥�A./1þ
a ë��Pb '³�£¢f�£¼Y¤���¡ × ¾ Þ5¾n»GM½©«¼£��¡"	d¾ I ¾�Ý½§®¸]�f­]ÐYª¦�£¼[�f¡��]©=�L©«¢f�º�;�Å�L�Y¤]ÚB�f­]�Y¥¦���]©«§®�g�Y¥¦�¸]¤��£©«��¢f��¤��Y¼Y�£¡��µÀ ¼ �Y¢f��¤�±Ï¢£±³² ��¡]ÚB�£¤Ç�H�fÛ����Y¡�¡�±³² §®�]§¦¢f©«�H�f²�¾ÌþYþ
ÝB¡ÇÚB�£¤]�H�£Û����£¡]¡�±Ï©�¢£©®²µ¡��f­Ç�£¥¦�]� � ¼Y±Ï���]§Í­Ç��¢f©®­ÇÐ£¡�±Ï©
§®�Ç§®¢f©º�L±½»\� 6565� »
µU¾N)]» � ¾:) � ù � )Ç¾

aÂ� 6Pb ¶�AB!���| /d¾Â¦�²Ë¾�¥(��AG£�lP£���²N�³�Gl�©®��¨5§$±q¨�|:AG|�°¤k$¨P�(²�¯N§,l�|µùX�G¨�§z±N¯9°¤AG£zkD�9kD°EA�§zk«¾DC:E$F
GIH åKJ�è G éLE9çBâNM È å:çBâNM HPO ç;ä8è�å ½ ¶Qµ0+�¦J»RQ~¨�©ú¾ �P� !]»N¦�±N£¤�C|N�5AG£º» ë��5� !�»�±N±D¾:! � ù � �µ¾

aÂ� ëGb ¶�AB!���|_/V¾ ¦�²D¾&/¹¨5£E±N²:¨�©�¨����³�Gl�©.��©��TS�¯NA�±:£E¨5}N©CA�§Æ¾9U�àWV çXM HYO çZVºè\[ È å:çX] ½ J�è�å^[ ½ è�å
J�è G àGä�å H çXè&M ä H ]9_�é@ç�ä G äa` H ç;ä8è�åbJ>_  Þ �Hj(§,kD°EA�£¤�Nl�§Æ» ë���� )]¾

aÂ��� b ¶�AB!���|�/d¾ ¦9²Ë¾cA�¨���lP£��Nk.�9A�kD����|�¨�����¨�§z±N©�ANd��9A���¨5§$±q¨5k¤lP}:©CAKkE�9k<°¤AG§Æ¾cU�àNV çZM HYO çeVèf[�ç�g:â Þ ç�g È åLçZ] ½ch âNV�ä ã�å�U=E9çBè GIH ç;ä8è�å�i$èjMlkjVlgNè�é ½ /¹¨�kE�G¨��½» ë���� )]»�±N±Ë¾L��ù � ¾
aÂ�P! b ¶�AB!���|�/d¾ ¦9²Ë¾L¥
�CA�£¤l�£¤��²N�³�Gl�©��9A�kD����|º¨P�~¯:kEAG£%�C|�°¤AG£E�8l���A�k¦¾LC:E GIH åmJ�è G énE9çXâBM È åRF

çBâBM HYO ç�ä8èPå ½ ¶�µ�+�¦J»oQ~¨�©ú¾ ��� 7]»N¦�±N£¤�C|N�5AG£º» ë��5� )]»�±N±D¾ ë ) 6 ù ëO�µë ¾

ë��



aÂ��) b ¶�AB!���|¬/d¾Â¦�²Ë¾cA�¨���lP£��Nk.²:�CA�£¤l�£¤��²N�³�Gl�©�§z¨�£¤±N²N¨5©C¨5���³�Gl�©��9A�kE����|�¨��®�9A��G¨�§z±L¨�kEl�}N©�A
kE�9k<°¤AG§,k«¾qp9MEè O ½ è\[IrngNâ0æ4â O èPåqêsJ�è�å"[ ½ è�åtJ�è�å O E$MWM¤â�åLçvu�å�ã�ä�åqâ�âNM ä�å�ã��wQ
��£E�5�C|N�³l�»
ë������ »�±N±Ë¾:7 � ù �P� ¾

aÂ� ��b ¶�AB!���|$/d¾Â¦�²Ë¾&AQ¨���lP£��NkQ�G¨�§J}N�C|Ll�°E¨5£E�³lP©�A�|N����|NAGA�£E��|N�%¨P�4�9A��G¨�§z±L¨�kEl�}N©�A�kE�9k<°¤AG§,k¦¾
¼�À çxgyu9E$M ½nz â�âGç�ä�å�ãJèPå,J|{�à�âNM å ½ H å@ê"æL{}V�ç ½q~ âNV ½ u z JQæ ~�� ¼& P ë »PQ%�CA�|N|:l�»Pj
±N£¤�C©
� ù ë !�»qQ~¨�©ú¾ ë » ë���� 7�»�±N±Ë¾L��7 � ùB� ��6 ¾

aÂ�P7 b ¶�AB!���|�/d¾ ¦9²Ë¾�¥
�CA�£¤l�£¤��²:����lP©9§z¨�£¤±N²N¨5©C¨5���³�GlP©9§J¯N©C°E�³��£¤� °¤AG£¤��l"�9A�kD����|,¨��H�9A��G¨�§z±L¨�k ù
l�}N©�A�kE�9k<°¤AG§,k«¾DJ~èPå O E$MWMEâGå:ç|u�å�ã ½ Ê ~ âNV ½ H åqê�U&é5éL] ½ » ë���� 7�»�)Ç·;�£¿Í»:±N±Ë¾ ëYë£ë ù ë£ë�� ¾

aÂ� �Ob ¶�AB!���|$/d¾Â¦�²Ë¾PA�¨���lP£��Nk¢��¨5§$±LlP£¤��kE¨�|K¨��@�NA���¨5§z±L¨�kEl�}N©CA�kE��kD°EA�§,k¦¾ h H ç H æ O ä8âGå O â��J|] H V�V�ä � O�H ç;ä8è�åN� H å@ê ~ âB] H çXâ�ê z âGç�g:è�êjV »@¦�±N£¤�C|:��AG£º»oAQ¨�����¨Ç» ë����5� »�±N±Ë¾ ëO� )£ù ë 7 ë ¾
aÂ� �Pb ¶�AB!���|«/d¾Â¦�²Ë¾DJ�è G àGä�å H çBèjM ä H ]cu�å�ã�ä�åqâ�âNM ä�å�ã`èf[ h â O è G éNèjV H àB]Câ"æL{}V çXâ G VÍ»$��©�¯��³ù

A�£«» ë����5� »9! � �K±N±D¾
aÂ� �Pb ¶�AB!���|�/d¾Â¦�²Ë¾:¦9��kD°EA�§¿kE��|�°¤²NA�kE��k��.�C°E²�§z¨�£¤±N²N¨5©C¨5���³�GlP©@��©���S5¯:A0±:£E¨5}N©CA�§ÆÒ��:¯:kE�C¨5|

¨��:kD¯:}:kD�9kD°EA�§\A"!�lP©�¯:l�°¤�C¨5|��9A��G��kE��¨�|:k«¾ È å"[�èjM G ½$� EqV ä8èPå]»�� 6�6]ë »O��·8![¿Í»�±N±Ë¾���� � ù<�P! � ¾
a ! 6Pb ¶�AB!���|�/d¾ ¦9²Ë¾q¥
�CA�£¤l�£¤��²:����lP©�l�±N±N£¤¨5l���²��*¨5£
AG|:����|NAGA�£E��|N��kE����©�©�k%l��BS�¯N�³kE� °¤�C¨5|Ë¾nu�åwF

ã�ä�åqâ�âBM ä�å�ã�è\[ È å:çBâN]�] ä ã5âGå:ç&æw{}V çBâ G V������IJªæ ¾ Ü9íOÜ »q¦9±N£E��|N�5AG£º»:� 6�6]ë »�±N±Ë¾ � ��ù ë�656 ¾
a ! ëGb ¶�AB!���| /d¾Â¦�²Ë¾Q+&¨5§�}N��|:l�°¤¨�£¤��l�©QA"!�¨5©C¯9°¤�C¨5|�¨P����¨5§$±q¨5kE�C°EAzkD�9kD°EAG§,k«»�p9MEè O ½ è\[$çxgNâ

¼ ë çxg�u9E$M ½�z â�â�ç;ä�å�ã�èPå�J|{�à�âNM å ½ H åqê$æL{}V ç ½L~ âNV ½ u z Jªæ ~�� ¾ Ü�Ü ¾ »wQ~¨�©ú¾ ë »qQ
��AG|µù
|Ll�»:� 656 ��»�±:±Ë¾L� ��� ù<� �56 ¾

a !5� b ¶�AB!���|`/d¾Â¦�²Ë¾qA�¨���lP£��Nk��G¨�§�}:�C|:lP°E¨5£E�³lP©:l�|:lP©��9kD�³k«»5l��:lP±9°�l�°E��¨�|D»5lP|L�z±N©�l�|N|N��|N��¨��
²�¯N§,l�|µùX�G¨�§z±N¯9°¤AG£.kE��kD°EA�§,k¦»wU�é�éL] ä8â¤ê È å:çBâN]�] ä ã�âGå O â®»q� 6�6 �µ» ë 7Ç·8![¿Í»9±N±Ë¾q�P! � ùB�P) � ¾

a !�! b ¶�AB!���|¬/d¾Â¦�²Ë¾�+&¨�§z§z¨�| ±:lP£E°%¨���±N£EAG�*AG£¤AG|:�GA�£¤AG©³l�°¤�C¨5|:k¦¾ � è&E9åqê H ç;ä8è�åoV,è\[
J�è G FénE9ç�ä�å�ã H åqê h â O ä�V�ä8èPå�æ O ä8âGå O âNV »q� 6�6 !�»N� � ·*)g¿Í»�±N±Ë¾L�5�P!fùB�P)57�¾
a !P) b ¶�AB!���|º/V¾ ¦�²D¾:/¹¨9�9¯N©³lP£
kE�9k<°¤AG§ kD��|�°E²NA�kD�³k«Ò$�DdNlP§z±N©�A��*¨�£
�G¨�§z±L¨�kD�C°EA"±Ll�����lP�5A��

kE¨P��°<��lP£¤A£¾ È u�u�u�roM H åRV ½ è�å�æ z JQ�Dp H M ç�JL»L� 6565� »9! � ·*)g¿Í»�±N±Ë¾ � )�)£ù �5� !]¾
a ! ��b ¶�AB!���|´/V¾ ¦�²D¾�J�è G éNèjV ä�çXâ`æw{}V çBâ G V h â O ä�V ä8è�åoVÍ»ª1&¨�¨5� ¦�AG£¤��A�k¬ûGi
A����³kD��¨�|���|N�5� ù

|:AGAG£¤��|N�;ûf»9¦9±N£E��|N�5AG£º»:� 6�6 7�»9�P7 � ±:±Ë¾
a !�7 b ¶�AB!���|¸/d¾Â¦�²Ë¾n»�µ(�³kD|:AB!���kE²¸/V¾ ¶Ø¾&+&¨�§�}:�C|:lP°E¨5£E�³lP©�kE��²NA�§zA`�*¨5£$§,l�|:lP�5AG§zAG|�°J¨��

©��C�*AK���9��©�A£Òo��d9l�§z±N©CAK�*¨�£(��¨5|:��£¤A�°¤A�§zl5��£¤¨P°¤A���²N|N¨5©C¨5���Y¾n� ½ èf[ È åLçXâB]�] ä ã�â�åLç z H åwE$F[ HPO çXE$M ä�å�ã£»L� 6�6�ë » ë ��·8)[¿®»9±N±Ë¾:! � !�ùX) 6]ë ¾
a ! �Ob ¶�AB!���|K/d¾ ¦9²Ë¾ »O¦�¨��5¨�©�¨j!�l�¶Ø¾ QÈ¾�¥
�CA�£¤l�£¤��²N�³�Gl�©P��¨5§�}N��|:l�°¤¨�£¤��l�©�±N©³lP|N|N��|N�.¨���§zA��9����lP©

°¤£EA�l�°¤§$A�|�°«¾cJ�è G é ½cz âGçxg ½ H åqê�p9MEè¤ã&M ½ ä�åI�.ä8è G â�êPä O ä�å@â®»9� 656 )]» � !]· ë ¿Í»�±N±D¾�!�ù ë£ë ¾
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