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¥¦]�d T ]�^`] R3f ]�§ P d P�TbP ¥¦¥¦]N¥�¨©] TVª ]«^`e T¬f�­ e T�fVc ]©®@\.¯�° ¨�e�§3]M¥ f¬c5P�f d;] T`­ e T ¨}^± R³²�´ ¥¦e ª¶µ¸· d P�TbP ¥¦¥¦]N¥Y^ f ]Md5^ S ^`± R�ª«µ d T e a ]_^V^`e T ^8¹�º.] ªQPM» ] P�R�P ¥ ª e T ± fVc ¨ ­ e T�fVc ]¤ \�¼�½ ®@\.¯�°¾¨©e�§3]M¥ ­ e T�¿�c ± abcÀf¬c ] a e R ^ fbP�R3f ± R}f¬c ] TVS�R�R ± R�ª«f ±Á¨�].±Â^�^`¨ P ¥¦¥j¹º.] P ¥Ã^He ªÄPM» ] P ¨©e T ] a e
¨�d�¥¦]NÅ » ] T ^H±¦e R e ­�f¬c ] P ¥ ª e T ± fVc ¨ ­ e TYf¬c ]�¼�\�¼�½�®@\�¯�°#Æ
f¬c ] a e R ^ fÇP�R�f�­jP
a f e T ± R�fVc ] TVS�R!R ± R�ª«f ±Á¨�]�±Â^.^ f ±¦¥Á¥Y¨�e�§3] TÇP�f ]wÈ S�f�R e f�P ^�^`¨ P ¥¦¥j¹É R}fVc ±Â^�d P d5] T�¿ ] ª ± » ] P�R�P d!d T e PKabc�f e�±¦¨©d�¥¦]M¨«] R�f ¤ eK¥Á]QÊË^�d P�TbP ¥¦¥Á]M¥Y¨�] T¬ª ]�^He TVfe R#P §3±Â^ fVT ±¦È S!f ]�§?¨�]N¨�e T¬U}P�TÇaÌc ± f ] a8fVS�T ]Q¹�Í�e fVcYWYf¬c ] ¤ \�¼�½ P�R § f¬c ]©¼�\�¼�½P ¥ ª e T ± fVc ¨}^ c5PM» ]�È5]M] R}a e R ^`±Ã§�] T ]�§1¹�¯Î§ P�fbP d�¥ P
a ]M¨�] R�f@P ¥ ª e T ± fVc ¨Ï±Ã^@d T ]�^H] R�f ]�§P ^ ¿ ]N¥¦¥ P ^ f¬c ] P ^V^He a ± P�f ]�§Ð§ P�fÇP ¨©e » ]N¨�] RQf ^8¹ÒÑ S�T d T eKd5eQ^H± f ±¦e R ^`e T¬f ^ µ ± f ]M¨Ó^
S ^H± R�ª ]MÅ PKa8f ¥ UÔµ d T e a ]�^¬^`e T ^w± RÕ²�´ ¥Áe ª¶µ¸· d P�TÇP ¥Á¥¦]M¥ f ±¦¨�]Ä¹�Ö c ] a e R ^ fbP�R3f ± R�fVc ]T¬S�R�R ± R�ª×f ±¦¨©]À±Â^Je R ¥ U e R ] ªKT ] P�f ] T�fVc5P�RØf¬c ],e R ]�e
È fbP ± R ]�§ ­ e T}f¬c ],®@\.¯�°¨�e�§�]M¥Ù¹
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Ú?ÛQÜYÝ�Þ5¡�ß��Kà)d P�TÇP ¥¦¥Á]M¥�¨©] TVª ]�^He TVfNW d P�TbP ¥¦¥Á]M¥ P�Tbabc ± f ] a fVS!T ] W §3±Ã^ fVT ±ÁÈ S�f ]�§�¨�]M¨©e TVUÄW d P�TÇP ¥Á¥¦]M¥P ¥ ª e T ± f¬c ¨ W ®�\�¯�° W d�±¦d5] h ¥¦± R ]Q¹
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¤ e
¥¦] P d T!æ]�^H] R�f�æ] S!RçP ¥ ª e T ± fVc ¨�]�§3] f¬T ±�§3] ­èS ^`±Áe R d P�TbP ¥¦¥jé]N¥¦]}d5e S�T ¥¦]�¨�e�§1é]M¥Á]§3] aMP ¥ a S ¥�®@\.¯�° W�êQS ±�^ Êë]MÅ æ] a S�f ]«] RC²�´ ¥Áe ª�µY·,æ] fbP d5]�^Òd P�TbP ¥¦¥jé]M¥¦]�^�] R×S�f ±Á¥¦±Â^ P�R�f
µ d T e a ]�^¬^`] S!T ^ ¹9ì P�R ^}^`e RçP�TVf ± a ¥Á]?±¦¥�§3e R�R ] S�RçP ¥ ª e T ± fVc ¨�]�d5e S�T ¥¦]�¨�e�§1é]M¥Á]¤ \�¼�½ ®@\.¯�° W § P�R ^Ò¥Á] êíS ]M¥@¥ P,a e R ^ fbP�R3f ]?§ SÕf ]M¨�d5^�§$Êî]NÅ æ] a8S�f ±Áe R ]�^ f ¨�e�§ hæ] T!æ]M] W�P ± R ^`± êQS Ê S!R ] » ] T ^`±Áe R d�¥ S ^ a e
¨�d�¥¦]NÅ3]�d;e S�T ¥¦]�¨�e�§1é]N¥¦]�¼@\.¼�½ ®@\�¯�°ïÆQ¥ Pa e R ^ fÇP�R�f ]�§ SÀf ]M¨�d5^@§$Êë]MÅ æ] a S�f ±¦e R ]_^ f�f e SKð e S�T ^�¨�e�§ æ] T�æ]M]�¨ P ±Ã^�¨�e
± R ^ êíS ]�§ P�R ^¥ P³» ] T ^`±Áe R ¤ \�¼�½ ®�\�¯�°#¹�ì P�R ^ a ] TÇP d�d5e TVf}R e S ^�§3e R!R e R ^ S�R ] P d�d T e aÌc ]d5e S!T ¥jÊî±Á¨�d�¥ æ]N¨�] R3fÇP�f ±¦e R § S�f¬T ±@§�] ¤ eK¥¦]©^ S!T�S�R ] P�Tbabc ± f ] a fVS!T ]}éP ¨ æ]N¨�eK± T ]�§3±Â^ h
f¬T ±¦È S�æ]M]Q¹�ñ$]�^�§3] S Å » ] T ^`±Áe RYW ¤ \.¼�½ ] f ¼@\.¼�½ W §�]�¥ÙÊ P ¥ ª e T ± fVc ¨©]�§�] ¤ eK¥¦]�e R3fæ] f!æ] a e R ^H±Ã§ æ] T�æ]M]�^8¹�ò R�P ¥ ª e T ± fVc ¨�]ó§3]�d�¥ P
a ]M¨�] R�f §3]�§3e R!R�æ]M]�^�]�^ f d T�æ]�^H] R3f!æ] P ± R ^`±êQS ]?¥Á]�^J¨�e S�» ]M¨«] R�f ^�§�],§3e R�R¶æ]M]�^ P ^V^`e a ± æ]�^8¹ g e fVT ] P d!d T e abc ]�d5] T ¨©] f ¥¦] f¬T ±§3] µ9æ]M¥ æ]M¨©] R3f ^�] R�S!f ±¦¥Á±Ã^ P�R�f�µ d T e a ]�^¬^`] S!T ^�] R�f ]N¨�d5^ ²�´ ¥Áe ª�µY· ¹�ñ P}a e R ^ fbP�R3f ]¨ S ¥ f ±¦d�¥Á± a8P�f ± » ]�§ S�f ]M¨�d5^�§1Êî]MÅ æ] a S�f ±¦e RJR Êë]�^ f�êQS ]�¥ æ] ª é] T ]M¨©] R3f ^ S d æ] T ±Á] S�T ]�éP�a ]M¥¦¥Á]e
È f ] R�S ]�^ S!T ¥¦]�¨�e�§1é]M¥Á]�®@\.¯�°#¹

ôsÞ���� õb£QöKâÛ��Kà fVT ±�§�] ­èS ^`±¦e RYW5P�TÇaÌc ± f ] a fVS�T ].d P�TbP ¥¦¥jé]M¥¦] W ¨ æ]M¨�e
± T ]�§3±Ã^ fVT ±ÁÈ S¶æ]M] W3P ¥ ª e T ± fVc ¨©]�d P�T¬hP ¥Á¥jé]M¥Á] W ®@\.¯�° W d�±¦d5] h ¥¦± R ]Q¹
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 ¹ X Ö c ]-¯ a f ± » ].½C± R §3e ¿.-/-0-/-0-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- ü

 ¹32 ì P�fbP ®�¥ P
a ]M¨�] R3f'-�-1-/-0-/-0-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- 4


 ¹323¹ X É R ± f ± P ¥ ì P�fÇP ®�¥ PKa ]M¨�] R�f@P�R §?\�]�^`e S�Tba ] ¤ e R ^ f¬TbP ± R3f ^ -0-/-1-�-1-/-�- 4

 ¹323¹32 57698;:=<�ì P�fÇP ®�¥ PKa ]M¨©] R3f>-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- XMi


 ¹ 
 ì P�fbP °?e » ]M¨�] RQf ^ -1-/-0-/-0-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- X�ü

 ¹ [ Ö c ] ¤ \.¼�½ ¯.¥ ª e T ± fVc ¨ -/-0-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- XMZ
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k ¹ X FHG6 P�R §JI FHG6 ì P�fÇP ®�¥ P
a ]M¨�] R3fK-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- 2 Zk ¹32 Ö c ]-¼�\�¼�½ ¯�¥ ª e T ± fVc ¨ -/-0-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- 
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X P�QSRUTWV X/Y[Z]\^ZSR_RUT9Ra`bT�\"cdT!efQ]\;gih1P+j!kmlonCT�\^XMpqQ]r�sMQ]\!t>uwv]xy-/-0-/-1-�-1-/-�- 
2 P�QSRUTWV X/Y[Z]\^ZSR_RUT9Ra`bT�\"cdT!efQ]\;g
sMQ]\zt{u}|dx�-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- [

 P�Q]r~X�g�Z]rdg0g�pq��T*��T;\AcdT1�fT;\�sMQ]\���T���ZSg1rWQ��dT^X	Q�s'RUT�nCT9R@R�Q�s�g��
T'g�\9T9T�xbj@Z]r~�MX� Q]�!���]g�ZSg�pqQ]rfxW-/-1-�-1-/-0-/-0-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- k[ `bT;\AcdT1Q��
T�\�ZSg�pqQ]rfx���Q]\���pqr�c�X�T9g�Xm�]��\�pqr�c�j0� � Q]�!���~g�ZSg�pqQ]rfxb-/-0-/-1-�-1-/-�- ý
k `bT;\AcdT1Q��
T�\�ZSg�pqQ]rfx�j[� � Q]�!���~g�ZSg�pqQ]rfxa-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- ýý ��P�Q]�!���~g�ZSg�pqQ]rfx=-�-1-/-0-/-0-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- X 2
ü �1ZSg�Z0�
R�Z � T���T�rdg[ZSR�c]Q]\�pUg��E��x=-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- XMk
4 ���
T	�]ZSg�Z��
R�Z � T���T�rdg�ZSR�c�Q]\�pUgq�E� Z]rW�b�]ZSg�ZH��Q]n�T���T�rdgqX�x����
T	rW���� �T�\	 �T9¡

g�¢£T9T�r��WZ]\9T�rdgq�
T^XMp¤X � Q]\�\;T^Xi�EQ]rW�CXzg�Q�g��
T1Q�¥�X�T¦g�ZCX9XMp§c]rfT��* �¨�gq�
T1ZSR�c]Q]\�pUg��E��xo- 2 kZ k�j!kml©ZSR�c]Q]\�pUg��E��x�jªZ]r~��X � Q]�!���]g�ZSg�pqQ]r��]��\�pqrSc*Z�X�g�T��ax«-0-/-0-/-1-�-1-/-�- 2Ký
XMi Z;¬�k�j!kmloZSR�c]Q]\�pUgq�E��xªjªZ]r~��X­�CrWQ]¢®r=ZSg¯X�g�Z�cdTmpU¡^�]x.-/-0-/-0-/-0-/-1-�-1-/-�- 2 4
XKX k�j!kml©ZSR�c]Q]\�pUg��E��x�e
giT��%�]x}-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- 2 ZX 2 k�j!kml©ZSR�c]Q]\�pUg��E��x�e
giT��=°Wx}-/-/-0-/-0-/-1-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- 2 ZX�
 k�j!kml©ZSR�c]Q]\�pUg��E��xzZ;¬�jªZ]r~��X1�SX�T���g�Q � Q]�!���~giT­X�g�T��WX1|C±²��Z]rW�*³dx@ ´¬�e
giT��µ|dx¶
KiX [ k�j!kml©ZSR�c]Q]\�pUg��E��xzZ;¬�e·g�T��	��x@ �¬�e·g�T��¸³dx�-�-1-/-0-/-/-0-/-0-/-0-/-1-�-1-/-�- 
3XXMk P�QSRUTWV X/Y[Z]\^ZSR_RUT9Ra`bT�\"cdT!efQ]\;gih�k£j@kmlonCT�\^XMpqQ]r�sMQ]\!t}¹>ºdxo-/-0-/-1-�-1-/-�- 
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¤ eK¥Á]�d T ]_^`] R�f ]�§ ± RÃÂ üMÄ�P d P�TÇP ¥¦¥Á]M¥�¨�] TVª ]�^He TVf�­ e TÀf¬c ],®@\.¯�° ¨©e�§3]M¥ fVc5P�f d5] TH­ e T ¨}^Ò± R
²�´ ¥Áe ª�µY· d P�TbP ¥Á¥¦]M¥ ^ f ]Nd5^ S ^`± R�ª�µ d T e a ]�^V^He T ^8¹«É R,c ±Â^.d P d5] T�c ] ªÄPM» ] P�RÐP ¥ ª e T ± fVc ¨ ­ e T�f¬c ]¤ \�¼ ½ ®@\.¯�°Ï¨�e�§3]M¥ ­ e T@¿�c ± aÌc�f¬c ] a e R ^ fbP�R3f ± R�fVc ] T¬S�R�R ± R�ª�f ±Á¨�]@±Ã^�^H¨ P ¥Á¥Ù¹�º.] P ¥Ã^`e ªÄP_» ]P ¨©e T ] a eK¨©d�¥¦]MÅ » ] T ^`±Áe R e ­�f¬c ] P ¥ ª e T ± fVc ¨ ­ e T�f¬c ]©¼�\�¼�½ ®@\�¯�°#Æ fVc ] a e R ^ fÇP�R�fw­jP
a f e T± RÐfVc ] T¬S�R�R ± R�ª?f ±¦¨�]�±Â^�^ f ±¦¥Á¥@¨�e�§3] TÇP�f ]«È S�f�R e f-P ^�^H¨ P ¥Á¥Ù¹}É R#fVc ±Ã^wd P d5] T�¿ ]�d T ]�^`] R�f�P�RP d!d T e PKabc�f e�±¦¨�d�¥Á]M¨«] R3f È5e fVc�P ¥ ª e T ± f¬c ¨}^ e R}P §3±Â^ f¬T ±¦È S�f ]�§�¨�]M¨©e TVU�P�Tbabc ± f ] a fVS!T ] ¿ ± f¬c e S!f± Rùa T ]M¨©] R3f ± R�ª ^`± ª
R ±¤Å aMP�R�f ¥ U�fVc ] a e R ^ fÇP�R�f$­jPKa f e T ^¸± Rwf¬c ] TVS�R!R ± R�ª�f ±Á¨�]Q¹1Ö c ]�§ P�fÇP d�¥ PKa ]M¨©] R3fP�R § f¬c ] a eK¨�¨ S�R ± a P�f ±¦e R ^�± R�» eK¥ » ]_§ P ¨©e R�ª d T e a ]�^¬^`e T ^ P�T ] a e R ^`±Ã§�] T ]�§1¹åÖ c ±Ã^�d P d5] T ±Â^e T¬ªQP�R ±UÆM]_§ P ^ ­ eK¥Á¥¦e ¿ ^�Ç?úÄ] a f ±Áe R ^�2 P�R § [ È T ±Á]�È U §3]_^ a T ±¦È5] T ]_^`d5] a f ± » ]M¥ U�fVc ] ¤ \.¼�½ P�R §fVc ]�¼@\.¼�½ P ¥ ª e T ± fVc ¨Ó^ ¹�úQ] a f ±¦e R ^ 
«P�R § kJª ± » ] T ]�^Hd;] a f ± » ]M¥ U�f¬c ]M± T ±Á¨�d�¥Á]M¨J] R3fÇP�f ±Áe R ^�e R,P§3±Â^ fVT ±¦È S!f ]�§�¨�]M¨©e TVU-P�TÇaÌc ± f ] a8fVS�T ]Q¹
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¤ eK¥Á]QÊË^ P ¥ ª e T ± fVc ¨¾±Ã^�§3]_^ a T ±¦È5]�§?± R §�] fbP ±¦¥�± R¶Â üMÄ ¹�É f ±Â^ P�fVT ]M] h È P ^H]�§?¨�] T¬ª ]�^He T¬fw¿�c ] T ] f¬c ]¨�] T¬ª ]�^ P�f §�±¤Ð1] T ] R3f ¥Á] » ]M¥Ã^�e ­�f¬c ] fVT ]M] P�T ]�d�±¦d5]M¥Á± R ]_§$¹�Ö c ] fVT ]M]�±Ã^ P�a eK¨�d�¥Á] f ]�È�± R5P�T¬UÀf¬T ]M]¿�c ] T ] f¬c ]�]M¥Á]M¨�] R�f ^ f eÔ^`e TVf�P�T ]�± R ± f ± P ¥¦¥ U ^ f e T ]�§ P�f�fVc ]«¥¦] PM» ]�^�e ­�fVc ] fVT ]M] W e R ]©]M¥¦]M¨©] R3fd5] T ¥¦] P_» ]Ä¹ � e T ^`±¦¨©d�¥¦± a ± fÙUÄWK¿ ] P ^V^ S ¨�] f¬c5P�f�f¬c ] R�S ¨JÈ5] T e ­ ]M¥Á]M¨�] R�f ^�±Ã^ P d5e ¿ ] T e ­ 2�¹@Ö c ]P ¥ ª e T ± f¬c ¨ a e R ^`±Ã§�] T ^ f¬c�T ]M] þ ± R §!^Òe ­�R e�§3]�^�Ç P
a f ± » ] W ± R5P
a f ± » ] P�R § a eK¨©d�¥¦] f ] R e�§3]�^ ¹ ¯ RPKa8f ± » ] R e�§3] aNP�R È;]«]MÅ f ] T¬R5P ¥�e T ± R�f ] T¬R5P ¥j¹�¯ fwf¬c ]�È5] ª ± R�R ± R�ª e ­�fVc ] P ¥ ª e T ± fVc ¨ WYP ¥Á¥@¥¦] PM» ]R e�§3]_^ P�T ]�]MÅ f ] T¬R5P ¥ ¿ ± fVc}f¬c ]1Ñ fVc ¥¦] P_» ] a e R3fÇP ± R ± R�ª�f¬c ]1Ñ fVc ]N¥¦]M¨�] R3f e ­@fVc ]�^H] êQS ] R5a ] f e«È5]^`e TVf ]�§$¹�¯.¥¦¥1e fVc ] T.R e�§3]�^ P�T ]�± R5P
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¥¦¥Áe ¿ ± R�ª Ç�± ­�P?R e�§3]?È5] a e
¨�]�^]MÅ f ] T¬R5P ¥ P�f ^ fbP�ª ]�Ñ W�f¬c ] R
P�f ^ fÇP�ª ]�Ñ®Ò XKW ± f�¿ ±¦¥¦¥¶^`] R § f e�± f ^ ­jP�fVc ] T«P�R e T §�] T ]�§×^ S È5^`] fe ­m½ ¿ a e
¨�d T ±Â^`± R�ª ] » ] T¬U�[
fVc ]N¥¦]M¨�] R3f ¹#¯ f ^ fbP�ª ]�Ñ£ÒÓ2³± f�¿ ±¦¥¦¥�^H] R § f e,± f ^ ­jP�f¬c ] T ] » ] T¬U2 f¬c ]N¥¦]M¨�] R3f e ­­½ ¿ P�R § P�f ^ fÇP�ª ]�Ñ+Ò 
 ] » ] T¬U ]M¥¦]M¨©] R3f e ­­½ ¿ ¹«¯ f�fVc ±Ã^.¨�e
¨�] R�fMW�f¬c ] R e�§3]È5] a e
¨�]�^ P�a e
¨�d�¥Á] f ] R e�§3] P�R §?± f ^ ­jP�f¬c ] T�P�R ]MÅ f ] T¬R5P ¥ R e�§3]Q¹�¯ R ± R5P
a f ± » ] R e�§3]�È5] a e
¨�]�^PKa8f ± » ] ´ ± R�f ] TVR5P ¥ ·�¿�c ] R ± f�T ] a ]M± » ]�^ ­ e T.f¬c ]!Å T ^ f�f ±Á¨�] P�R e R�h ]M¨�d f`U e T §3] T ]�§�¥¦±Ã^ f�­èT eK¨ ] P
aÌce ­ ± f ^ aÌc ±¦¥Ã§ T ] R ¹ Ö c ] P ¥ ª e T ± fVc ¨9e ­¸P�R ± R�f ] T¬R5P ¥ R e�§3]�±Ã^ f¬c ] ­ eK¥Á¥¦e ¿ ± R!ª Ç P�f ^ fÇP�ª ]­Ñ WQf¬c ]�¨�] T¬ª ]e ­¶fVc ]«¥¦±Â^ f ^ ðHS ^ f�T ] a ]M± » ]�§À±Â^.d5] T`­ e T ¨�]�§ f e ­ e T ¨ f¬c ]�¥¦±Â^ f�½ ¿ ¹«¯ f ^ fÇP�ª ]'Ñ+Ò X ± f�¿ ±¦¥Á¥@^`] R §f e�± f ^ ­jP�fVc ] T�P�R e T §3] T ]�§}^ S Èù^`] f e ­Ô½ ¿ a e
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¨�]�]NÅ f ] TVR5P ¥ R e�§3]�^ P�f ^ fÇP�ª ]�Ñ�Ö 
 Õj¹�¯�^ fVc ] c ]N± ªKc�f e ­�f¬c ] fVT ]M]�±Ã^�¥¦e ª�µ�WfVc ] f e fÇP ¥ R�S ¨«È5] T e ­ ^ fÇP�ª ]�^.d5] T`­ e T ¨�]_§ÀÈ UÀf¬c ] P ¥ ª e T ± f¬c ¨¾±Â^ 
 ¥¦e ª¶µ ¹�¯ ­èf ] Tz
 ¥¦e ª�µ ^ fbP�ª ]�^fVc ] T eQe f e ­@f¬c ] fVT ]M] ¿ ±¦¥Á¥ a e R�fbP ± R�P�R e T §3] T ]�§�¥¦±Â^ f­½9a e
¨�d T ±Â^`± R�ª�P ¥¦¥$]N¥¦]M¨�] R3f ^ e ­�f¬c ] fVT ]M]Q¹ñ$] f�S ^ aMP ¥Á¥�× ¾¿ P�R §ÙØ ¾¿ fVc ] fH¿ e a e » ] T ¥¦±Ã^ f ^ fVc5P�f�P�T ] T ] a ]N± » ]�§�È U©PwR e�§3]�e ­ ¥¦] » ]M¥�Õ P�f ^ fbP�ª ]R�S ¨JÈ5] T ÑV¹�½,] aMP ¥¦¥ ½z¾¿ f¬c ]J¥Á±Ã^ f�T ]�^ S ¥ f ± R�ª«­èT eK¨ fVc ]«¨�] T¬ª ]�eKd5] TbP�f ±Áe R e ­�f¬c ] f`¿ e�e T §3] T ]�§¥¦±Â^ f ^!× ¾¿ P�R §=Ø ¾¿ ¹�Ö c ] T ] ­ e T ] ½z¾¿ ÖÏ× ¾¿®Ú Ø ¾¿ W$¿�c ] T ] Ú ±Ã^ f¬c ]�¨�] T¬ª ]�eKd5] TÇP�f ±Áe R ¹1× ¾ÜÛWÝ¿ ÛWÝ P�R
§

Ø ¾ÜÛWÝ¿ ÛWÝ P�T
] a e » ] T ¥¦±Â^ f ^�e ­Þ½z¾¿ ¿�c ± aÌcÓP�T ]�^H] R3f�­èT eK¨ PÒR e�§3] P�f ¥¦] » ]M¥aÕ S d f eJ± f ^ ­jP�fVc ] T�P�f ¥¦] » ]M¥Õ�Ò X¶P�f ^ fÇP�ª ]zÑCÒ X ¹ � ± ª ¹ X ^ c e ¿ ^ P�R ]MÅ P ¨©d�¥¦]@e ­1f¬c ] P ¥ ª e T ± f¬c ¨ ­ e TÔß Öçý WQ¿�c ] T ] ß ±Ã^ f¬c ]

c ]M± ªKc�f e ­@f¬c ] f¬T ]M]Ä¹�àÜá ¿ à P�f ¥Á] » ]M¥aÕ�^ fÇP�R §�^ ­ e T�fVc ]�^`±_ÆM]�e ­�P × ´ e TóP Ø · ¥Á±Ã^ f�T ] a ]M± » ]�§ ­èT eK¨± f ^�¥¦] ­èf�´ e T�T ± ªKc�f ·�abc ±Á¥Ã§$¹�¯ R e�§3] P�f ¥¦] » ]M¥�Õ T ] a ]M± » ]�^ f`¿ e}¥¦±Ã^ f ^ ´ × P�R §=Ø ·�P�R §�d5] T`­ e T ¨}^P ¨�] T¬ª ]�e ­�fVc ] fH¿ e f e}eKÈ fÇP ± R,fVc ]J¥Á±Ã^ f1½�WY¿�c ] T ]=à ½ à ´ fVc ] R3S ¨«È5] T e ­ ]M¥Á]M¨�] R�f ^�± Rb½w· ±Â^eKÈ » ±¦e S ^`¥ U©fVc ]�^ S ¨ e ­�fVc ]�^H±UÆM]�e ­�fVc ]w¥Á±Ã^ f ^�È5]M± R!ª ¨�] TVª ]_§$¹
��T e
¨ � ± ª ¹ XKW ± f ±Ã^}^ fVTbP ± ª
c3fH­ e TV¿¶P�T § f e ^ c e ¿¾f¬c5P�fÔP#R e�§3] P�f ¥¦] » ]M¥�Õ�È5] a eK¨©]�^ PKa8f ± » ]
´ ± R3f ] TVRùP ¥ · P�f ^ fÇP�ª ] R�S ¨«È5] T Ñ¯ÖÓ2~ÕEÒ X ¹¶Ö c ±Ã^ a e
¨�]�^ ­èT eK¨ f¬c ] ­jPKa f�fVc5P�f�P�R e�§3] P�f ¥¦] » ]N¥âÕ^`] R §�^ f eÀ± f ^ ­jP�fVc ] T.­ e T�f¬c ]0Å T ^ f�f ±¦¨�] P}a e » ] T ¥¦±Ã^ f e ­@½ ­èT e
¨ fVc ]�¨�eK¨�] R3f�fVc5P�f à ½ à�ã [ ¹Ö c ±Â^ c5P d!d;] R ^ P_­èf ] T�fH¿ e×^ fbP�ª ]�^ f¬c ] R e�§3],È5] aMP ¨©] P
a f ± » ] ´ ± R�f ] T¬R5P ¥ · ¹Î¯�^ P�R ]MÅ P ¨©d�¥¦] Wa e R ^`±Â§3] T ¥Á] » ]M¥ [�­èT e
¨ � ± ª ¹ X ¹@¯ R e�§�] P�f ¥¦] » ]N¥ [ È5] a e
¨�]�^ PKa8f ± » ] ´ ± R�f ] T¬R5P ¥ ·�P�f ^ fÇP�ª ]/Ñ¯Ö Z¿�c ] R ± f�T ] a ]M± » ]�^�à ×�ä]àaÖ X�P�R §åà�ØWä]à+Ö X ¹�Ö c ]�¨�] T¬ª ]�e ­�fVc ]�^H] fH¿ e a e » ] T ¥Á±Ã^ f ^ ª ± » ]�^ P ^
PÀT ]�^ S ¥ f à ½ ä]àaÖ>23¹�Ö c ] P ¥ ª e T ± f¬c ¨ ­ e T�P�R ± R�f ] T¬R5P ¥ PKa f ± » ] R e�§3]}±Â^ P d�d�¥Á±¦]�§,^`e P�R ]M¨©d fHU¥¦±Â^ f ±Ã^�^H] R�f�S d,^`± R5a ] fVc ] T ]�±Ã^ R e [Kf¬c ]M¥Á]M¨�] R�f ± Rb½ äM¹�¯ f ^ fÇP�ª ]'ÑÔÖ XMi�W P�R e�§�] P�f ¥¦] » ]N¥ [T ] a ]M± » ]_^0à × Ý�æ àfÖÃ2 P�R §)à�Ø Ý�æ àfÖÃ2 f e a eK¨©d S�f ]	à ½ Ý�æ à
Ö [ ¹ g ]MÅ fNW$P�f ^ fÇP�ª ] X
XJP}a e » ] T ¥¦±Â^ fe ­Þ½ Ý�æ ´ àçá ÝiÝ àSÖ X�· ±Ã^�^H] R�f�S d f e�¥¦] » ]M¥ k ¹@® S!fVf ± R�ª©P ¥¦¥1d�±¦] a ]�^ f e ª ] fVc ] TMW5P ¥Á¥ R e�§3]�^ P�f ¥¦] » ]M¥ [È5] a e
¨�]�± R�f ] T¬R5P ¥ PKa f ± » ] R e�§3]_^ P�f ^ fbP�ª ]�ÑÔÖ Z�W$fVc eÄ^`]�e ­ ¥¦] » ]N¥ k�P�f ^ fbP�ª ]�ÑÔÖ X
XKW$f¬c eQ^H]�e ­¥¦] » ]M¥1ý P�f ^ fbP�ª ]mÑ¯Ö XM
3W ] fÇa ¹ W�c ] R5a ] fVc ] »
P ¥ S ]�e ­ Ñ+Öè2~ÕWÒ X ¹¼ » ] R ± ­�fVc ]-^ fÇP�ª ] R3S ¨JÈ5] T 2~Õ
Ò X ±Ã^�^ f ±¦¥¦¥ »
P ¥¦±Â§ ­ e T.f¬c ] f`¿ eéÅ T ^ f ¥¦] » ]M¥Ã^ W3fVc ± R�ª ^ P�T ] P ¥¦± fVf ¥¦]È�± f §3±�Ð1] T ] R�f ¹�½,] a e R ^`±Â§3] T�f¬c ]�¥Á] PM» ]�^�e ­�f¬c ] f¬T ]M] P ^.È5]M± R�ª�P�f ¥¦] » ]M¥ i ¹�¯ f�f¬c ]�È5] ª ± R�R ± R!ªe ­ fVc ] P ¥ ª e T ± fVc ¨ ´ ^ fÇP�ª ]�Ñ�Ö iQ·bW1P ¥Á¥Y¥¦] PM» ] R e�§3]�^ P�T ]�]MÅ f ] T¬R5P ¥ R e�§�]�^ P�R § ½ æ a e R3fÇP ± R ^ f¬c ]]M¥Á]M¨�] R�f ± R ± f ± P ¥Á¥ U ^ f e T ]�§ P�f�f¬c ]�¥Á] P_­ ¹,¯.d�d!¥ U ± R�ª}fVc ] P ¥ ª e T ± fVc ¨)e ­óP�R ]MÅ f ] TVR5P ¥ R e�§3] W�P�f^ fÇP�ª ]�Ñ�Ö X ] » ] T¬U}[KfVc ]M¥Á]M¨�] R�f ±Â^w^H] R�f�S d f e}¥Á] » ]M¥ XÀ´ ]M¨�d fHU ¥Á±Ã^ f ·bW P�f ^ fÇP�ª ]'ÑªÖ{2�] » ] T¬U2 f¬c ´jP�ªÄP ± RÐP�R ]M¨�d f`U ¥¦±Ã^ f ·�P�R §�± f ±Â^ S�R�f ±¦¥�^ fÇP�ª ]*ÑªÖ 
�fVcùP�f ] » ] T¬U ]N¥¦]M¨�] R3f ± R�fVc ]�¥¦] PM» ]�^±Ã^�^H] R3f�S d f e?¥¦] » ]M¥ X ¹?¯ f�fVc ±Â^�^ fbP�ª ] W�P ¥¦¥ R e�§3]_^�e ­ ¥¦] » ]M¥ X È5] a eK¨�] P
a f ± » ] P�R §�]NÅ f ] TVR5P ¥ W^`± R5a ] fVc ] U#a e R3fÇP ± R#P ¥¦¥�]N¥¦]M¨�] R3f ^�e ­�fVc ]*2 h ¥Á] P_­ ^ S È f¬T ]M]�^ T eQe f ]�§ P�f ] PKabc,R e�§3]}e ­ ¥Á] » ]M¥ X ¹¯.d�d!¥ U ± R�ª�P�ªÄP ± RÀf¬c ] P ¥ ª e T ± fVc ¨Ïe ­�P�R ]NÅ f ] TVR5P ¥ R e�§3] W!P�f ^ fÇP�ª ]/Ñ¯Ö [�W ] » ] TVU�[KfVc ]M¥Á]M¨�] R�f e ­
½�ê ±Ã^�^`] R3f�S d f e�¥Á] » ]M¥�2 ´jP�R ]N¨�d fHU ¥Á±Ã^ f ·bW5P�f ^ fbP�ª ]�Ñ£Ö k ] » ] TVU 2 f¬c ]M¥¦]N¨�] R�f e ­�½�ê ±Ã^�^H] R�f
S d ´ àçá²ëSà]Ö X�· ^`e P ¥¦¥ R e�§3]�^ P�f ¥Á] » ]M¥�2 a eK¨�d S!f ]�à ½ ë�à]Ö.2 W1P�f ^ fÇP�ª ]mÑ¯Ö ý�] » ] TVU ]M¥Á]M¨�] R�f e ­
½ ê ±Â^�^`] R�f�S d ´ àçá�ì]à]Ö.2 ·@f e a eK¨©d S�f ]'à ½ ìSà]Ö [ ¨ P�þ ± R�ª�P ¥¦¥ R e�§3]�^�e ­ ¥¦] » ]N¥�2�]NÅ f ] TVR5P ¥Ù¹ � ± ª ¹2�±¦¥¦¥ S ^ f¬TbP�f ]�^ PJa e
¨�d�¥Á] f ]�]MÅ P ¨�d�¥Á] ­ e T�P�R�4�h ¥¦] PM­ È�± R5P�T¬U�fVT ]M]Q¹






íJî&ïð í�î�ïð

íJî ï�ñ&òð ñ�ò�ó®ô ï�ñ&òð ñ�òSõ
ö ï�ñ&òð ñ�ò

÷ ÷
÷ ÷
÷ ÷�ø

ùù
ùù

ùù ú

ô ï�ñ�òð ñ&ò ö ï�ñ&òð ñ&ò
û ïð�ü ý�þ¤ü ÿ���þ������ ô ïð	����� ö ïð�
 ü ý§ÿ
�

� ó � � ó � � ó � � ó � � ó � � ó �� û ò � ó��� û�� � ó��� û�� � ó � � î � � ó � � û�� � ó��� û�� � ó � � î � � ó �� û�� � ó � � î � � ó � � û� � ó � � î  � ó �� û�! � ó � � î ! � ó �� û�" � ó � � î " � ó$# � û�" � ó � � î " � ó �� û ò
% � ó � � î ò
% � ó �� û òUò � ó � � î òUò � ó$# � û òUò � ó � � î òUò � ó �� û ò � � ó$# � î ò � � ó �&� � û ò � � ó � � î ò � � ó �� û ò � � ó � � î ò � � ó$# � û ò � � ó � � î ò � � ó �� û ò � � ó�# � î ò � � ó �&� � û ò � � ó � � î ò � � ó �� û ò � � ó �&� � î ò � � ó ��� � û ò � � ó � � î ò � � ó$#� û ò � � ó�# � î ò � � ó �&�� û ò  � ó �&� � î ò  � ó ���� û ò ! � ó ��� � î ò ! � ó ���
� ± ªKS�T ] X Ç P�QSR_TWV X/Y�Z]\�ZSRURUT¦R�`bT�\"cdT­e�Q]\9g�h/P+j@kml n�T�\¦XMpqQ]r�sMQ]\�t>uwv]x

Ö c ] þ ] U e ­ ¤ eK¥Á]QÊË^ P ¥ ª e T ± fVc ¨ T ]M¥¦±Á]�^we R fVc ]?¨�] T¬ª ]�e
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C

0
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C
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C

3
DX    = [16]
A

U    = [2]
C

U    = [0]
C

3
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@

3
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A

3
DY    = [24]
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A

3
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@

3
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A

3
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@

U    = [8, 16]
C

3
D

3
D

3
DU    = [20,  24]

C
U    = [0,  2]
C

3
DU    = [4,  12]
CX    = [16]

A
5
E

5
EY    = [24]
@

5
EX    = [2]
A

5
EY    = [12]
@

X    = [8, 16]
A

6
F

6
F

6
F

6
F

5
E
6
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E
6
FU    = [16, 24]

C
U    = [8, 16, 20, 24]
C U    = [2, 12]

C
U    = [0, 2, 4, 12]
C

7
G
8
H
9
I 7

G
8
H
9
IX    = [24]

A
X    = [16, 24]
A
X    = [8, 16, 20, 24]
A Y    = [12]

@
Y    = [2, 12]
@
Y    = [0, 2, 4, 12]
@

7
G
8
H
9
IU    = [12, 24]
C
U    = [2, 12, 16, 24]
C
U    = [0, 2, 4, 8, 12, 16, 20, 24]
C
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× ¿ = Ø ¿ ´ \ X�·bW
× ¿ ; × ¿ ÛWÝ P�R §ÙØ ¿ ; Ø ¿ ÛEÝ ´ \ 
í·ÇW
½ ¿ ;©× ¿ ÛWÝ P�R § ½ ¿ ; Ø ¿ ÛWÝ ´ \ [3· ¹Ö c ]�¨�] T¬ª ]�d T e a ]M]_§�^�± R}fH¿ e«^ f ]Md5^�Ç@§ S�T ± R�ª�f¬c ]­Å T ^ f e R ] W�fVc ]�¨�] T¬ª ]�±Â^�d;] T`­ e T ¨�]�§J± R�a e R�h^ fÇP�R�f�f ±Á¨�]�È U©a e
¨�d S�f ± R�ª�fVc ] a T eÄ^V^ h TÇP�R�þ ^Ô× ¿ ÛWÝ =«Ø ¿ ÛWÝ ´ \ X ± R §�e fVf ]�§J¥Á± R ]�^ ­èT e
¨ � ± ª ¹ 
Q·

P�R §À§ S�T ± R�ª�f¬c ]�^`] a e R § W3fVc ] TÇP�R�þ ^ ½ ¿ ÛWÝ ;©× ¿ ÛKJ P�R § ½ ¿ ÛWÝ ;«Ø ¿ ÛLJ P�T ]�¨ P ± R3fÇP ± R ]�§ ´ \ [ ± R§3e fVf ]_§?¥¦± R ]�^ ­èT eK¨ � ± ª ¹ 
Q·�f e P ¥¦¥Áe ¿ÎfVc ]�¨©] TVª ]we ­@fVc ] R ]MÅ f ^ fbP�ª ]�e ­�fVc ] P ¥ ª e T ± f¬c ¨ f e�È5]d5] T`­ e T ¨�]_§$¹

e
giT��.� ¹J\ X«a eK¨©d S�fbP�f ±Áe R ¹�Ö c ] TÇP�R�þ e ­�P�R ]M¥Á]M¨�] R�f + ­èT e
¨ × ¿ ÛEÝ
± Rb½ ¿ ÛWÝ ±Â^ fVc ]©^ S ¨�e ­

fVc ] TÇP�R�þ e ­ +�± R × ¿ ÛWÝ P�R § fVc ] TÇP�R�þ e ­ +�± R Ø ¿ ÛWÝ ¹�Ö c ] T ] ­ e T ] W ± ­�¿ ] þ3R e ¿ fVc ] a T eQ^V^ h TÇP�R�þ ^× ¿ ÛWÝ
= Ø ¿ ÛWÝ fVc ]�¨�] T¬ª ] ½ ¿ ÛWÝ Ö)× ¿ ÛWÝ Ú Ø ¿ ÛEÝ ±Â^�d5] T`­ e T ¨�]_§�± R}a e R ^ fÇP�R�f�f ±Á¨�]Q¹�Ö¸e a eK¨©d S�f ]\ XKW�¿ ]�d T e a ]M]�§�± RÀf¬c ] ­ eK¥Á¥¦e ¿ ± R�ª�¿¶PMU Ç¤ e R ^`±Ã§�] T�fH¿ e P § ð¬PKa ] R3f ]M¥Á]M¨�] R�f ^M+ P�R § -³­èT e
¨ ½ ¿ ¹�¯ ^H] f e ­ ]M¥Á]M¨�] R�f ^ ­èT e
¨ × ¿ ÛWÝ ¿�c ± aÌcP�T ]�^ fVTÇP §�§3¥Á]�È U + P�R § - ±Ã^ ­ e T ¨©]�§$¹�Ö c ]J¥Á] ­èf ¨©eQ^ f ]M¥Á]M¨�] R�f e ­�fVc ]�^H] f ±Ã^�§3] f ] T ¨�± R ]�§ÀÈ U
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i+1
N

i+1
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N

i+1
N

i+2
N

U   =  X   U  Yi
N

i
N

i
NR3

O

R3
O

R3
O

R3
O

R1
O

R1
OR4

O
R4
O

R4
O

R4
O

R2
O

stage i

stage i+1

stage i+2
Ranks computed
P
during stage i+1

Ranks already known
P
during stage i

U        =  X      U  Y
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S ^H± R�ª�f¬c ] TbP�R!þ e ­ +�± R × ¿ ÛWÝ P�R § f¬c ] T ± ªKc�f ¨�eÄ^ f ]N¥¦]M¨�] R3f È U«S ^`± R�ªJf¬c ] TÇP�R�þ e ­*- ± R × ¿ ÛEÝ ¹ú U ¨�¨�] f¬T ± aMP ¥¦¥ UQWYP ^H] a e R §Õ^H] f e ­ ]N¥¦]M¨�] R3f ^.± R Ø ¿ ÛEÝ ±Â^ ­ e T ¨�]�§ ´ ^H]M] � ± ª ¹ [3· ¹#Ö c ]}^H±UÆM]©e ­] P
aÌc e ­�fVc ]�^H]«^`] f ^�±Ã^ P�f ¨�eÄ^ f�f¬c�T ]M] ´ ^H]M] Â üMÄ�­ e T d T e
d5] TVf ±¦]�^�e ­�P*
�hja e » ] T ¥¦±Ã^ f ·ÇW$fVc ] T ] ­ e T ] WfVc ] a8T eQ^¬^ hèTbP�R�þ ^�È5] fH¿ ]M] R�fVc ]_^`] fH¿ e ª
T e S d5^ aMP�R È5] a eK¨�d S�f ]�§�± R�a e R ^ fÇP�R�f�f ±Á¨�] T ] êQS ± T ± R�ªP�f ¨�eQ^ f�k�a e
¨�d P�T ±Ã^He R ^8¹�Ö c ]«^ P ¨�] fVc ± R�ª ±Â^�§3e R ]�± R d P�TbP ¥Á¥¦]M¥ ­ e T ] » ] TVU d P ± T e ­¶P § ð¬P
a ] R�f]M¥Á]M¨�] R�f ^ ± R�½ ¿ ¹

e
giT��=° ¹@\ [«a eK¨�d S!fbP�f ±¦e R ¹ g e ¿�W3¿ ] P�T ]�± R�f ] T ]�^ f ]�§�± R�a e
¨�d S�f ± R�ª�fVc ] TÇP�R�þ ^ ½ ¿ ÛWÝ ;©× ¿ ÛLJP�R § ½ ¿ ÛEÝ ; Ø ¿ ÛKJ ¿�c ± aÌc}¿ ±Á¥¦¥5È5] S ^`]�§ f e�d5] TH­ e T ¨ fVc ]�¨�] TVª ]�± RÓa e R ^ fbP�R3f�f ±Á¨�]�§ S�T ± R�ª�f¬c ]R ]MÅ f ^ fbP�ª ]Je ­�fVc ] P ¥ ª e T ± fVc ¨�¹ � ± T ^ fNW$¿ ] ¿ ±¦¥Á¥@^ c e ¿sc e ¿ f¬c ] TbP�R�þ ^w\@2 P�R §�\ 
 ± R §3e fVf ]�§¥¦± R ]�^ ­èT eK¨ � ± ª ¹ 
?P�T ]©§3]�§ Sùa ]�§ ­èT e
¨�d T ] » ±Áe S ^�e R ]�^ ¹}úQ± R5a ]�È;e fVc e
¥Ã§ TbP�R�þ ^ W®½ ¿ ; × ¿ ÛWÝP�R § ½ ¿ ; Ø ¿ ÛWÝ P�T ] þ3R e ¿�R W�fVc ] TÇP�R�þ ^ ½ ¿ ; ½ ¿ ÛWÝ P�T ] P ¥Ã^He þ3R e ¿�RC´èfVc ] R ] ¿ TbP�R�þ ^ P�T ]^`±Á¨�d�¥ U�fVc ]�^ S ¨ e ­Yf¬c ] fH¿ e�d T ] » ±¦e S ^�e R ]�^ · ¹�úQ±Á¨�±¦¥ P�T ¥ UQWNP�f@R e�§3]�^@e ­ ¥¦] » ]M¥WÕRQ X�¿ ] þ�R e ¿ f¬c ]TbP�R�þ ^ ½ ¿ ; ½ ¿ ÛWÝ W1fVc ] T ] ­ e T ] ¿ ] P ¥Â^`e þ�R e ¿Îf¬c ] TbP�R�þ ^�× ¿ ÛWÝ ; × ¿ ÛKJ ´ × ¿ ÛWÝ ±Ã^ PJa e » ] T ¥¦±Â^ fe ­Þ½ ¿ P�R §*× ¿ ÛLJ P�a e » ] T ¥Á±Ã^ f e ­Þ½ ¿ ÛWÝ · ¹@É R�f¬c ]�^ P ¨©] ¿�PMUQW�¿ ] þ�R e ¿Øf¬c ] TbP�R�þ ^�Ø ¿ ÛEÝ ; Ø ¿ ÛKJ ¹úQ± R5a ]�\ 
 ±Â^ þ�R e ¿�RYW;­ e T�P ¥¦¥�]M¥¦]M¨©] R3f ^�± R ½ ¿ ÛWÝ fVcùP�f�aMP ¨�] ­èT e
¨oØ ¿ ÛWÝ ¿ ] þ3R e ¿sf¬c ]M± T�TbP�R�þ ^± R Ø ¿ ÛKJ ¹�É f�T ]M¨ P ± R ^ f e a eK¨�d S!f ] f¬c ] TbP�R�þ ± R Ø ¿ ÛKJ e ­¶fVc eÄ^`]�]M¥Á]M¨�] R�f ^�± Rb½ ¿ ÛWÝ f¬c5P�f�aMP ¨�]­èT e
¨�× ¿ ÛWÝ
¹�½,]wd T e a ]M]_§Ó± R}fVc ] ­ eK¥Á¥¦e ¿ ± R!ª�¿�PMU�´ ^H]M] � ± ª ¹ kí· Ç¤ e R ^`±Ã§�] T�P�R ]M¥¦]M¨©] R3f +¶± R × ¿ ÛWÝ WQ¿ ] þ�R e ¿ f¬c ] fH¿ e�]M¥¦]N¨�] R�f ^TS P�R § - ± R Ø ¿ ÛEÝ fVc5P�f ^ fVTÇP §�§3¥Á]+ ´èS ^`± R�ª \ X�a eK¨©d S�f ]_§�§ S�T ± R�ª ^ f ]Md X�· ¹ g ]NÅ fNW ± ­�fVc ] TÇP�R�þ ^.e ­ S P�R § -?­èT eK¨ ½ ¿ ÛWÝ

± R Ø ¿ ÛLJP�T ]VU P�R §XW T ]�^Hd5] a f ± » ]M¥ U}´èS ^`± R�ª \ 
í·bW�¿ ] aMP�R §�]�§ S5a ] fVc5P�f�P ¥¦¥$]N¥¦]M¨�] R3f ^ ± R Ø ¿ ÛLJ ¿ ± f¬cÀTÇP�R�þ¥¦]_^V^ fVc5P�R e T ] êQS5P ¥ f e(U P�T ]¶^`¨ P ¥¦¥¦] TYfVc5P�R + WÄP�R § f¬c eQ^H] ¿ ± fVc�TbP�R�þ�ª
T ] P�f ] T�fVc5P�R W P�T ] ªKT ] P�f ] T
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fVcùP�R +
¹�Ö c ] R W3f e a eK¨�d S!f ] fVc ] TÇP�R�þ e ­ +�± R Ø ¿ ÛKJ ± f ^ S�YÓa ]�^ f e a eK¨©d S�f ]�± f ^ T ]M¥ P�f ± » ].e T §3] TP ¨©e R�ª«fVc ]-^`] f e ­ ]M¥Á]M¨�] R�f ^@± R Ø ¿ ÛLJ ¿ ± fVc�TbP�R�þ[ZQW5¿�c ] T ]7U\1 Z 6]W8¹�úQ± R5a ] f¬c ]�¨ P Å�±¦¨ S ¨R�S ¨JÈ5] T e ­ ]M¥¦]M¨©] R3f ^ ¿ ± f¬c ± R�fVc ±Â^ TbP�R�þ ± R3f ] TV»
P ¥�±Ã^ P�f ¨�eÄ^ fz
3W$f¬c ] T ]N¥ P�f ± » ]�e T §3] T e ­ + aMP�RÈ5] a e
¨�d S�f ]�§³± R×a e R ^ fÇP�R�f�f ±Á¨�] S ^H± R�ªÔP�f ¨�eÄ^ f 2 a e
¨�d P�T ±Ã^He R ^8¹�ú U ¨�¨�] fVT ± aMP ¥¦¥ UQW5¿ ] aMP�R
a e
¨�d S�f ] ­ e T ]M¥Á]M¨�] R�f ^�± RJ½ ¿ ÛEÝ aMP ¨�] ­èT eK¨yØ ¿ ÛWÝ fVc ]M± T�TÇP�R�þ ^�± R × ¿ ÛLJ ¹
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^
. . . . . . . . . . . .

. . . . . .f
_

e Ui
^

3 elements maximum
`

3 elements maximum
`
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a

� ± ªKS!T ] [ Ç `bT�\"cdT/Q��
T�\�ZSg�pqQ]r
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x

X i+1
b Y i+1

b
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b

i+1
b

i+1
b
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bU        =  X      U  Y

e. . . . . . . . . . . .f
c

d
d

d e f
c

. . . . . . . . . . . .

. . . . . .

r t
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e
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f

right
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¯�^�^ c e ¿�R ± R úQ] a f ±¦e R 2 WYP ¥¦¥ R e�§3]�^ P�f ¥Á] » ]M¥®Õ�e ­�fVc ] fVT ]M]�È5] a eK¨�]�± R�f ] TVR5P ¥ R e�§�]�^ P�f ^ fbP�ª ]Ñ�Ö 2~ÕaÒ X}P�R §�]MÅ f ] T¬R5P ¥ R e�§3]_^ P�f ^ fbP�ª ]	Ñ�Ö 
 Õj¹?½,] ¿ ±Á¥¦¥ T ] ­ ] Twf e fVc ]_^`] »KP ¥ S ]_^we ­ Ñ P ^fVc ] X�g�Z]\;g RUT�nCT¦R�P�R § fVc ] T�rW� R_T�nCT9RYT ]_^`d5] a f ± » ]M¥ U ¹�Ö c ] »
P ¥ S ]�^we ­ Ñ fVcùP�f ¥Á±¦]�± R#fVc ]«± R�f ] TV»
P ¥
Â�X�g�Z]\9g R_T�nCT9R ¹Á¹ T�rE� RUT�nCT9R
Ä�T ]Md T ]�^`] R3f�f¬c ] R�S ¨«È;] T e ­ ^ fbP�ª ]�^ fVc ] R e�§3]�^.e ­�P ¥¦] » ]M¥�Õ�d;] T`­ e T ¨ P¨�] T¬ª ]�eKd5] TÇP�f ±Áe R Æ ¿ ]�^ PMU«fVc5P�f ¥¦] » ]N¥�ÕY±Ã^ P�RµZ � g�pqnCT/RUT�n�T9R § S!T ± R!ª�fVc ±Â^�± R�f ] TV»
P ¥j¹�É f ±Â^�] P ^ U�f e
» ] T ± ­èU«fVc5P�f�P ¥¦] » ]N¥+Õ T ]M¨ P ± R ^ P
a f ± » ]�§ S�T ± R�ª Õ�^ fÇP�ª ]_^ ´èfVc ]-^`±UÆN]�e ­@f¬c ]�± R3f ] TV»
P ¥ · Æ fVc ] T ] ­ e T ] W­ e T�c ± ªKc ] T ¥Á] » ]M¥Â^ e ­�f¬c ] fVT ]M] W ^`] » ] TbP ¥$¥¦] » ]M¥Ã^�¨�± ªKc�f È5] PKa f ± » ] P�f�fVc ]�^ P ¨�]�^ fÇP�ª ]mÑV¹½,] ¿ ±Á¥¦¥ aMP ¥Á¥M� ¿ fVc ] PKa f ± » ] ¿ ± R §�e ¿ e ­�fVc ] fVT ]M] P�f ^ fÇP�ª ]*Ñ P�R §#± f ±Ã^�§3]�Å R ]�§ P ^ fVc ]©^`] fe ­ ¥Á] » ]M¥Ã^ f¬c5P�fóP�T ] PKa f ± » ] P�f�f¬c ]�^ P ¨�]-^ fbP�ª ]�Ñ@e ­�fVc ] P ¥ ª e T ± fVc ¨Ô¹.¯�^ f¬c ] P ¥ ª e T ± f¬c ¨ ^ fbP�ª ]R�S ¨JÈ5] T d T e ªKT ]�^V^H]�^ W � ¿ ¿ ±¦¥¦¥ aÌcùP�R�ª ] P�R § ¿ ±¦¥Á¥ a e R3fÇP ± R�fVc ]�^H] f e ­ ¥Á] » ]M¥Ã^ ª ± » ] R È U�fVc ] ­ e T ¨ S ¥ PÈ5]M¥¦e ¿ ¹ � ¿ Ö���� ´ Ñ ·�� � ´ Ñ · Ò X���-�-�-�� + ´ Ñ ·��
¿�c ] T ] � ´ Ñ · Ö�� ¿ê�� P�R §[+ ´ Ñ · Ö ¨�± R � ß�� � ¿J � Q X��]-Ö c ]«^H±UÆM]�e ­ � ¿ §3] f ] T ¨�± R ]�^ f¬c ] R�S ¨«È5] T e ­�PKa f ± » ]�¥Á] » ]M¥Â^�e ­�f¬c ] fVT ]N] P�f ^ fbP�ª ]�Ñ P�R §�± f ±Â^] P ^`±¦¥ U«a eK¨©d S�f ]_§�È U�f¬c ] ­ eK¥Á¥¦e ¿ ± R!ªó­ e T ¨ S ¥ P ¹ g e f ± a ] fVc5P�f à�� ¿ à�] êíS5P ¥Ã^ ió­ e T Ñ¯Ö X
W 2 P�R § [ ¹

à�� ¿ àSÖ�+ ´ Ñ · Q�� ´ Ñ · Ò X�-
ñ$] f�S ^�§3]�Å R ]4� ¿ ´�½�·�P ^ fVc ]�^H] f e ­Ô½z¾¿ ¥Á±Ã^ f ^ a eK¨©d S�f ]_§ P�f ] » ] TVU ¥¦] » ]M¥5± R ^`±Â§3]�� ¿ ¹� ¿ ´�½�· Ös� ½���� ¿
�¿ ��½���� ¿
� ÛWÝ¿ ��-�-M-���½��z� ¿
�¿ �]-
Ö c ]©^`±_ÆM]Je ­ � ¿ ´i½w·ÇW §3] R e f ]�§ P ^�à�� ¿ ´�½�· à W §3] f ] T ¨©± R ]�^ fVc ] f e fbP ¥ R�S ¨«È;] T e ­ ]M¥¦]M¨©] R3f ^�± R�h» eK¥ » ]�§À± R�fVc ]«^H±¦¨ S ¥ fÇP�R ]Ne S ^�¨�] T¬ª ]�eKd5] TÇP�f ±Áe R ^�d5] T`­ e T ¨�]�§ P�f ^ fbP�ª ]'Ñ WYP�R §³± f ±Ã^ ª ± » ] R È UfVc ] ­ e
¥¦¥Áe ¿ ± R�ª ] êQS5P�f ±¦e R Ç

à�� ¿ ´�½�· àÏÖ �Wà ½ ��� ¿
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