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ÚEÞ @ äZN K�LEMNvOnNPRUT]wÌT]^ V RfbcN s u ��L"!V bc^aR � N L NPRfT �CMN VYL ^�N�bcNPO
u � wè~ K O`Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ s (
ÚEÞ @\Þ @ æ¯� X wèTQ^ V R ; V R�u�TQ^ V REREN _a_ N¬bcN s u �EL#!V bE^aR � N L Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ sÌÚ
ÚEÞ @\Þ Ø æ¯O K w\uSN¬bcN å V u���NSR L N KEL�MNvOnNPRYT�wÌT]^ V RfbcN s u �EL#!V bE^aR � N L Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ s�s
ÚEÞ @\Þ ï � L]V\K w � wèTQN X�L � X w\RYT]^�� X N�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ r\Ù

ÚEÞ Ø à�MNSÛ\N _aVYKEK NS~pNSRUTZOnNP~�^að�u _ w\O]On^x� X N�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ rB@
ÚEÞ ØcÞ @ � L]V\K w � wèTQN X�L�áw _�� VYL b L N¬OnNP~p^yð�u _ w\O]On^x� X NÖÞ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ rB@
ÚEÞ ØcÞ Ø � KEK�_ ^xuSwèTQ^ V R�z�u � w\~ K O]uSw _ wè^ L N _ ^ [�L N�NSR�NvO K wYu�N KE_ wÌTZN�T�bEN s ^yTQTQN L Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ r)(
ÚEÞ ØcÞ ï ä áN �\_ N`bcN/� X w\RUTQ^=?WuSwèTQ^ V R5z KELEMN _ ^a~p^�R�wè^ L NPO"Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ r 6

ÚEÞ ï à ^xO]u X O]On^ V REð���~ MN _ ^ VYL wèTQ^ V Rcð��
N L O K NPu�TQ^�Û\NvO�Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ 6YØ
ÚEÞ ïEÞ @ ��w\O]OQw � N`bc^�O]u L N�T í u V RUTQ^�R X Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ 6YØ
ÚEÞ ïEÞ Ø |Cw _ u XE_ bcNPO KE� w\OQNPO¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ 6YØ
ÚEÞ ïEÞ ï |ÁN/b MNPÛ\N _�V\K�K NP~�NPRUTCNvO�TQðÎ^ _±KELEMNPbE^�u�TQ^ [E_ N @ Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ 6\ï
ÚEÞ ïEÞ � �
N L O K NPu�TQ^�Û\NvOqÞ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ 6
�

" ,��B�]� �%�S�]
 ���?� �%�$� 	E����*�1	G�O���10 �����B
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��� 3#����9��!�S�B��� 5 l
sÍÞ @ å wYu¿TQN XEL OZbcN¬u V\L]K O �YL ^xO`z ��MNPR MN L w _ ^aT MNvOlÞ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ 6)(

sÍÞ @\Þ @ à�MN#?�RE^aTQ^ V RhÞ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ 6)(
sÍÞ @\Þ Ø æ�çcNS~ KE_ N¬b � X R u � wè~ K OQuPw _ wè^ L N�O]wèR�OC~�w\O]OnN`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ 6\Ú
sÍÞ @\Þ ï ��w L TQ^xu XE_ NPOtwÜÛYNPu`O K ^�R Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÙ%@
sÍÞ @\Þ � |Cw\OZbcNvO
bc^�~pNSR�OQ^ V R�OZO XEKEKE_�MNS~pNPRYT�wè^ L NvOÖÞ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÙUØ

sÍÞ Ø å wYu¿TQN XEL OZbcN¬u V\L]K O �YL ^xO`z�uSw _ u XE_ OtR X ~ MN L ^x� X NPO`Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÙ �
sÍÞ ØcÞ @ � L ^aRWu�^ K N ��MNSR MN L w _ b XrK�LQVY�\L wè~p~pNrÞ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÙ �
sÍÞ ØcÞ Ø s KtMNvu�^=?Wu�^aT MNPOtOnN _aV R _ NPOZuPw\O MNST X bE^ MNvOfÞ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÙYÚ

sÍÞ ï å wYu¿TQN XEL OZbcN¬u V\L]K O �YL ^xO`z LEMNPO XE_ T�wÌT�OÁNST�O K NPu�T L NPO3Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÙ)r
sÍÞ ïEÞ @ ä MNvO XE_ T]wèT]OZwÜÛYNPu�TQN L ~pN¬bcN é w X O]Onð�ß V R�REN�T Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÙ)r
sÍÞ ïEÞ Ø ä MNvO XE_ T]wèT]OZwÜÛYNPu`u V RWO�T�wèRUTQN¬u V On~ VY_aVY� ^x� X N�Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@vØ\ï
sÍÞ ïEÞ ï ä MNvO XE_ T]wèT]OZOQNS~p^að�u _ wYOQOQ^�� X NvO�Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@Pï!(

sÍÞ � | V R�u _aX On^ V R�OCNST K N L O K Nvu¿T]^aÛYNPO Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PïF6
sÍÞ ��Þ @ | V R�u _aX On^ V R�O�Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PïF6
sÍÞ ��Þ Ø �
N L O K NPu�TQ^�Û\NvOqzI; w\u¿T]N XEL OZbcN¬u VYLQK O �\L ^�O�Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@��UÙ
sÍÞ ��Þ ï �
N L O K NPu�TQ^�Û\NvOqzET � N L ~ V b � R�wè~p^x� X N¬bcNPOCT LQVYX OtR V ^ L OtÞ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@ (\Ù
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rEÞ @ ë NvOZu V RUT L w\^aRUTQNvOCN�ç KtMN L ^�~pNSRUT]w _ NvOÁwYu¿T X N _�_ NvO#Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@ (\ï

rEÞ @\Þ @ | V RUT L wè^�RUTQN¬bcN _ w KWV ~�~pN�Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@ (
�
rEÞ @\Þ Ø | V RUT L wè^�RUTQNvO K�LQV ÛYNSR�w\RYTZbcNvOZu V\_�_ ^�OQ^ V REREN XEL O*Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@ (
�
rEÞ @\Þ ï | V RUT L wè^�RUTQNvOCwYO�T LQVYKE�Í� On^x� X NPOCN�T�u V OQ~ V\_�V\� ^x� X NPO¯Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@ ()(
rEÞ @\Þ � æ�R LEMNPO X ~ MN�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@ (\Ú

rEÞ Ø � L]V b X u¿T]^ V R bcN�T LQVYX R V ^ L{áw _���MNPu � N _a_ N�b X0] N � Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@ (\Ú
rEÞ ï | V RUT L wè^�RUTQNvOCwYO�T LQVYKE�Í� On^x� X NPO Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@ (�r

rEÞ ïEÞ @ � L]V b X u¿T]^ V R � w _ w\u�TQ^x� X NqNST L w �YV RERENP~pNSRUTtu V OQ~p^�� X NjÞ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@ ( 6
rEÞ ïEÞ Ø | V RUT L wè^�RUTQNvOCu V OQ~ V\_�V\� ^x� X NPO{Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÚYÚ

rEÞ � | V RUT L wè^�RUTQNvOCw XEKELPáNPOCbcNvO
u VY_a_ ^�OQ^ V REREN XEL O�Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÚ�s
rEÞ ��Þ @ | V RUT L wè^�RUTQNvOÁNPRrT �tMN V\L ^aN�bcN é w X OQOnð�ß V RERENST Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@PÚF6
rEÞ ��Þ Ø | V RUT L wè^�RUTQNvOCO XELZ_ w�u V R�O�T�wèRUTQN�u V On~ VY_aVY� ^x� X N.Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@�s�(
rEÞ ��Þ ï å ^aR�bcN¬ÛÍ^�N�bENPOtT LQVYX OtR V ^ L Oqz MN�T X bcNPO K�LEMN _ ^�~p^aRWwè^ L NvOpÞ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@�r%@
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���K� T]m 5
6EÞ @ ë NvOCT L]V\X OtR V ^ L O KEL ^a~ V\L bc^xw X ç�Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@�rF6

6EÞ @\Þ @ å VYL ~�wÌT]^ V RrbENPOZ�¯ßtê Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@�rF6
6EÞ @\Þ Ø | V RUT L wè^�RUTQNvO VY[ OQN L ÛÜwèTQ^ V RER�N _�_ NvO Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@76YÙ

6EÞ Ø ì VYX Û\N _a_ NPOtu V RUT L wè^�RYT]NPOtO XELZ_ N/O K NPu¿T L N¬bcN¬~�wYOQOQN Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@76UØ
6EÞ ï | V R�O MNv� X NSR�uSNPOCu V OQ~ V\_�V\� ^�� X NvO
Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@76!(

T�e�� �]
�� *�!����'K�?�x�S��	G���K�B�����)�����K���!��� T 5 "
@PÙEÞ @ ë N KEL]V\[E_ÎáNP~�N�bcN _ w â wÌT]^ áN L N�ì V ^ L N Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@76�s

@PÙ�Þ�@YÞ�@ î R�bc^xu�NvO V\[ OQN L ÛÌwÌT]^ V REREN _ O`Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@76�s
@PÙ�Þ�@YÞ Ø j X N _ � X NPOZuPwèR�bE^�bEwèT]O â wèTQ^ áN L N�ì V ^ L N¦Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`ÞE@76)r
@PÙ�Þ�@YÞ ï � L]V ? _ bENPO � w _aV OZbcN â wÌT]^ áN L N�ì V ^ L NËÞ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ}ØèÙYÙ

@PÙEÞ Ø�� î â �¯OZb�wèR�O _ NPOt~ V b áN _ NvOtN�çÍT L wÌð�bc^�~�NPR�OQ^ V REREN _ O9Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ}ØèÙ%@
@PÙ�Þ ØEÞ�@Añ
R [½V R�uSw\R�bc^xbEwÌT â wèTQ^ áN L N`ì V ^ L N @ Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ}ØèÙ%@
@PÙ�Þ ØEÞ Ø à NPR�OQ^yT MN L N _ ^x� X N Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ}ØèÙYï
@PÙ�Þ ØEÞ ï î RÍÛ\NPOnTQ^ � wèTQ^ V R�OCNSç KtMN L ^a~pNPRYT�w _ NPOËÞ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ}ØèÙ!(

@PÙEÞ ï à�MN�TQNvu¿T]^ V R ^�R�bc^ L Nvu¿T]N K w L wèRUT]^ KEL]V T V R�O � w _ w\u¿T]^�� X NvOhÞ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ}ØèÙ!(
@PÙ�Þ ï�Þ�@ s V\X�L uSN`NST KEL]V\K w � wÌT]^ V R Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ}ØèÙ!(@PÙ�Þ ï�Þ Ø ä MNvO XE_ T]wèT]OtNPRrñqæ à Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ}ØèÙ�s
@PÙ�Þ ï�Þ ï ä MNvO XE_ T]wèT]OtNPRrä s Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ`Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ`Þ¬Þ�Þ¬Þ�Þ¬Þ¬Þ�Þ¬Þ�Þ¬Þ`Þ}ØèÙ�s
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ì V\X O�R V\X O KE_ w\u�N LQV R�O ��MNPR MN L w _ NP~�NPRUTgbEw\R�O _ N�O � OnT áNP~pNtb � X R�^yT MNPO
R�wèT XEL N _�_ NPOZz3���i��� � � �i� � @

bEwèR�O _ NpuSw\O¬bENPOqT �tMN V\L ^�NPO X O X N _�_ NvO áw ��bc^�~pNSR�OQ^ V R�OPÞ±æ�R*uSN�� X ^�u V RWu�N L REN _ wru V R�OnT]wèRUT]N�bcN�ì�N h T V R±�
bcNPO KELEMNPuPw X T]^ V R�O�b V ^�Û\NPRUT <N�T L N K�L ^xOnNvO¯� X w\R�b�R VYX O¯u V R�OQ^�b áN L N L]V R�O _ NquPw\O¯bEN
T �tMN VYL ^�NPO�wÜÛYNPu
bc^�~pNSR�OQ^ V R�O
O XEK�KE_�MNS~pNSRUT]w\^ L NPOPÞ
ì V\X O¯R V TQN LQV R�O¯O � O�T MNS~�wÌT]^�� X NP~pNSRUT�� _ N�R V ~ [EL NZT V T]w _ bENqbc^�~pNSR�OQ^ V R�O
� O K wÌT]^�w _ NvO¯NST¯TQNP~ KWVYL N _a_ N-�

N�T�� �	� e @ _ NCR V ~ [EL NtbcNZbc^�~pNSR�OQ^ V R�O
O K wÌTQ^xw _ NPOPÞ à w\R�O _ NvOgT �tMN V\L ^�NPO áwqbc^�~pNSR�OQ^ V R�O
O XEKEKE_�MNS~pNPRYT�wè^ L NvOS�
_ wru V R�O�T�wèRUTQN�bcN�ì
N h T V R � K N X T/w\uP� XCMN L ^ L�X REN�ÛÌw _ N XEL bc^�� MN L NSRUTQN�bcNpu�N _�_ Npb V RER MNSN K�LEMNvu MNvbcNS~p~pNSRUTv�
u V\L]L NPO KWV R�bEwèRUTZw X uSwYOC� X wYb L ^yð�bc^�~�NPR�OQ^ V REREN _ Þ ë wpu V R�OnT]w\RYT]N`bEN/ì
N h T V R � ^ N�T _ w�~�w\O]OQN�bEN/� _ wèR�u��, ^ áw��hbc^�~�NPR�OQ^ V R�O
O V RUT _ ^ MNPNPO _�� X REN áw _�� w X T L N¬ÛÍ^xw _ w L N _ wÌT]^ V R � ^ � �W@64E, ^ � ^ � � � V±áX � � �!� @\Þ
à w\R�O _ N�uPw\O�� e bc^a~pNPR�On^ V R�REN _ � _ w L N _ wÌT]^ V R � � �g@T4�, -0/ � � NvO�T [ ^�NSR L N�T LQVYX Û MNSNYÞ
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Ó
]µVYX TÁw X�_�V R � bcN�u�Nq~�wèR X O]u L ^yTv�èR V\X O¯w X�LQV R�O�w���wè^ L N áw¬bcNPOÁO � OnT áNP~�NvO�OnT]wÌT]^ V RER�w\^ L NPO�NST áw/O � ~ MN�T L ^�N

O KE�tMN L ^�� X NYÞ à w\R�O
u�N¬uPw\OP� _ w�~ MN�T L ^x� X N�NPOnTZNSRUTQ^ áN L NS~pNPRYT
b MN�TQN L ~p^�R MNPN\�UNSR KE_�X O
bcN _ w K w L TQ^�N¬wèR �YXE_ w\^ L N\�
K w L�_ wfu V ~ KWV OQw\RYT]N�bcN X ç*; V ^�OqTQNP~ KWVYL N _a_ N�F "&" b X T]NSR�OQN XEL ~ MNST L ^�� X N�F�CEDf� X ^
RENpb MN K NPR�b � X NpbcN _ wu VÍV\L b V R�R MNSN L wYbc^�w _ N��ÍÞ à w\R�OqT V\X O`uSNPO�uSwYOS�½R VYX O�b MNSR V TQN LQV R�O�uSN�TQTQNpu V ~ K½V O]wèRUTQN��0���
�¿��NPR T]w\RUT�� X N
; V R�u�TQ^ V R±�ENST _�� w K�K N _a_ N L]V R�O,; V R�u¿T]^ V Rr~ MNST L ^�� X NYÞ
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ë w KE�Í� OQ^�� X NqNPOnTCw\u�T X N _a_ NS~pNPRYTCNSRfu LQV ^�O]w\bENZÛ\N L O _ N �YL wYw _ b � X R�N�T �CMN VYL ^�N X RE^x� X N\�UN�ç KE_ ^x� X wèRUT¯T V\X T
u�N�� X ^CR V\X O�NSRUT VYXEL N\Þ â V T]^aÛ MNPN K w L bcN KE_�X O�NSR K�_aX OpbcNL; wè^aT]O�N�ç KtMN L ^a~pNSRUT�w X ç5TQNPR�bEwèRUT áw KEL]V\X Û\N L
� X N _�� NSRWOnNP~ [E_ NfbcNvO¬T �tMN VYL ^�NPO¬� X N�R V\X O/u V RERWwè^xOQO V R�O{bcNSÛ L wè^aT{u V RÍÛYN L]� N L�áw � w X T]N MNSREN LQ� ^aNY�±R VYX O¬REN
KWVYX Û V R�O�u�N K NPR�bEw\RYT ^ � R V\L N L � Xa��MN KEL]V\X Û\N LpX R�N �Í�UK½V T �±áNvOnN�R � NPOnT K wYO MNP� X ^�ÛÌw _ NSRUT áw _ w6b MNS~ V RYT L N L Þ
|ÁN�~ V R V T �tMN ! T On~pNY�\u�NSTnTQN L Nvu � N L u � N
b � X RE^xu�^aT MN\�Íw X OQNS^�RfbcN _ w K��U� OQ^�� X N�~ V bcN L R�N KEL]V ÛÍ^aNPR�b L wè^aTnð�^ _ b � X R
KEL ^�R�uS^ K NCb MN ! T � X N @ ì VYX O KWVYX Û V R�OµR V\X O KWV OnN L�_ w`� X NPOnTQ^ V R{bcNtO]wÜÛ V ^ L OQ^ _ w KE�Í� On^x� X N¯NvO�T
~ MN�T�wÌð �UX ~pw\^aR�N
V\X R V R±Þµ|ÁN�TQTQN/T �tMN V\L ^aN X RE^�� X N�N�çc^xO�T]N�ðÎTnð�N _�_ N{NSR*O V ^Î�}� X N _ � X N K w L T�bEwèR�O X R ~ MNST]wèð X R�^aÛYN L O
� X N�R V\X O
u � N L u �EV RWO @ k X.[ ^aNPR,RENrO V ~�~pNvO{R VYX O K w\O{OQ^�~ K�_ NP~�NPRUT�NPR6T L wè^�R,bcN u V R�OnT L]X ^ L N�T V\X T�u�Nvu�^ @ |ÁN _ w
KWV OnN w X OQOQ^ _ w6� X NPOnTQ^ V R9bcN _ w�Û MN L ^yT MN uPw\u �tMNPN�bcN L]L ^ áN L N X REN�T �tMN VYL ^�N KE�Í� OQ^x� X N @ ë w K��U� OQ^�� X N�R V\X O
L NPR�OnNP^ � REN�ðÎTnð�N _�_ N�Û MN L ^aT]w [�_ NP~�NPRUTCO XEL /21 �63P3��� 5)P�tb X ~ V R�bcNY�ÍOQ^}T]w\RUTCNvO�T
� Xa� ^ _ NSR�wè^aT X REN @ ë w K��U� OQ^�� X N
NPOnT áwq~ V R�wÜÛÍ^xO X R�wèR �\_ NÁb � wÌTQT]w\� X N K½V\XEL
LEMN K½V R�b L N áwqbcNPO
� X NvO�T]^ V R�O ; V R�bEw\~pNSRUT]w _ NvO�O XELg_ NC~ V R�bcNt� X ^
R V\X O¯NSRUT VYXEL N\ÞYñ�RfwèR �\_ N
b � wèTnT�w\� X Nq� X ^W~pNqOQNS~ [�_ N�> X O�T]N\�Í� X N�>�Nqb MN#; NSRWbEOS�UOQw\R�O K½V\X�L w X T]wèRUT¯NSçEu _�XEL N
b � w X T L NPO`w K�KELQV u � NvO � KE� ^ _aV O VYKE� ^x� X NPO��
NST�w\^aR�OQ^ MNSÛÍ^aTQN L bcN�~�Nc; wè^ L N _ N�u � w\RUT L N{b � X R*O]u�^�NSRUTQ^xOQ~�N�~�w _
Û\NSR X �\Þ j X N _a_ NPOÁ� Xa� NPR�O V ^aNPRUT _ NvO LEMN K½V RWOnNvOS�èuSNPO¯� X NvO�T]^ V R�O�R VYX O K½V\X OQOQNSRUT áw/wÜÛÌw\R�u�N L bEwèR�OÁu�NSTnTQNqÛ\NP^aREN
b � X REN/OnN XE_ N¬N�T X RE^x� X N�T �tMN V\L ^�N ; V R�bEwè~pNPRYT�w _ N¬wJ?�R�bcN¬u V R�? L ~pN LZV\X b � ^aRI? L ~pN L u�N�TQTQN �Í�ÍKWV T �±áNPOQN\Þ
à w\R�O¬u�NSTnTQN L NPu � N L u � N�b � X R�NpT �tMN V\L ^aN X RE^x� X N\� _ w �YL wÜÛÍ^aT]wÌT]^ V R�TQ^�NSRUT X R�N KE_ wYu�N KEL ^�ÛU^ _�MN � ^ MNPN\Þ½ßÁ^�NSR

� X ��MNST]w\RYT KEL]V\[ w [E_ NP~pNSRUT _�� ^aRUTQN L wYu¿T]^ V R _ w KE_�X O MN�T X bc^ MNSN�bEwèRWO _�� � ^�OnT V ^ L NpbcNPO�O]u�^�NSR�uSNPOP�½N _a_ N�R � NPR L NPOnTQN
K w\O�~ V ^�R�O X RENCbENPO KE_aX Oa; wYOQuS^aR�w\RUTQNPO�N�Tg~ � OnT MN L ^�N X OQNPOPÞ ë w LEMNSÛ V\_�X TQ^ V R¬b � X R{NvO K w\u�NSð T]NS~ K Ogb � R�wè~p^x� X N\�
^aRUT L]V b X ^aTqw X b MN [EX T�b X On^ áNPu _ N¬bcN L R�^aN L
K w L �{ÞWæ¯^aR�OnTQNP^aRµ��w K N L ~p^xO�bcNH; w\^ L N¬NSRUT L N L
_ w K��U� OQ^�� X N/b�wèR�O
_ Nrb V ~�wè^�RENrb X � X NPOnTQ^ V R�RENS~pNSRUTpu V OQ~ V\_�V\� ^�� X NY��w�M L ~�wèRUT áw _ w8; V ^�O _ NruSw L wYu¿T áN L N�; V R�bEw\~pNSRUT]w _ bcN
u�N�TQTQN�^aRUTQN L wYu¿T]^ V R bEwèR�O _ w KE�Í� OQ^x� X N\��~�w\^�Oqw X O]On^ _ N�uSw L w\u�T áN L Nl; V R�bEwè~pNPRYT�w _ bcN _ w KE�Í� On^x� X N/NPR�T]wèRUT
� X N KELQVYKWV On^aTQ^ V R3O XEL�_ N�~ V R�bcNYÞ¯� V\XEL T]w\RUT _ w5T �tMN V\L ^�NrbcN _ w6äZN _ wèTQ^�ÛU^aT MN é MNSR MN L w _ N R � NPOnT K N X Tnð <N�T L N
K w\O _ w�T �tMN V\L ^aN XE_ TQ^�~�N�bEN _ w �\L wÜÛÍ^yT�wÌTQ^ V Rµ�½uPw L bEwèRWO¬u�N�u VYLQKEX O�T �tMN V\L ^�� X NY�½uSN�TnT]N�^aRUT]N L w\u¿T]^ V R LEMNPOQ^xO�T]N
T V\X > V\XEL O áw _�� w X T L N �YL w\R�bcN L�MNPÛ V\_�X T]^ V R KE�Í� OQ^�� X N¯� Xa� NPOnT _ w â MNPuSw\RE^x� X N j X wèRUTQ^x� X N\Þ ë N KELQVY[E_ áNS~pN�b � X REN
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; V\L ~ XE_ wÌT]^ V R � X wèRUTQ^x� X N{bcN _ w �\L wÜÛU^aT]wèTQ^ V RrNPOnT`b V R�u{uSNSRUT L w _ bEwèRWO _ NPO`u V RWO�T LQX u�TQ^ V R�OZT �tMN V\L ^�� X NvO
� X ^
TQNSRUT]NSRUTP�
On^tu�N R � NPOnT X REN X RE^=?WuSwèTQ^ V R6T V T�w _ N\��w X ~ V ^�R�O X REN X RE^`?½uSwÌT]^ V R K w L TQ^�N _�_ N bcNvO{^�RUTQN L w\u�TQ^ V R�O
; V R�bEw\~pNSRUT]w _ NvOSÞBk [ TQNPRE^ L�X RENfT �tMN V\L ^aNr� X wèRUTQ^x� X N bcN _ w �YL wÜÛÍ^aT]wÌT]^ V R6R MNvu�NPO]OQ^yT]N bcNr~ V bE^`?�N L O V ^yT _ w
äZN _ wÌT]^aÛÍ^aT MN é MNSR MN L w _ NY�SO V ^aT _ w â MNvuSwèR�^�� X N j X wèRUTQ^x� X N�N�T KEL]V\[ w [E_ NP~pNSRUT _ NPOgbcN X ç}ÞÜ��w L ~p^ _ NPO�R V ~ [EL N X ç
~ V b áN _ NPO�T �CMN VYL ^x� X NPO�ÛÍ^xOQw\RUT{u�N�T V\[ >�Nvu¿TQ^=;�� _ wrT �tMN VYL ^�N�bcNPO{u V\L bcNvO¬N�T _ w �\L wÜÛÍ^yT MN�� X wèRUTQ^x� X N áw [½V\X u _ N
O V RYTZO <XEL NP~pNSRUT _ NPOtbcN X ç�Û V ^aNvO _ NPO KE_�X O KEL]V ~pN�TQTQN X OnNvOSÞcæ _a_ NPO KEL]V u áNPbENSRUT K½V\XEL T]w\RUTtbcN�bcN X ç�~�wèRE^ áN L NPO
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bcN
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R V ^ L OÁO V RUTÁb � w [½V\L b X REN`O VY_aX T]^ V R±� _ w K�L NP~�^ áN L N
� X ^%; X TCT L]V\X Û MNPN\�\bcNvO MNv� X wÌT]^ V R�O�b � æ�^�R�OnTQNS^�R±Þ â w\^�OÁO V R
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bEwÌT]N
bcN
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_ N XEL O _ N�TQT L NPO�bcN�R V\[E_ NPO]OQN �\LJ<w\uSN áw _�� V\[ OnN L ÛÌwÌT]^ V R bcNvO K�L NP~�^�N L O��#�!&J3#&(-P3�N�T¬w X T L NPOb 5N 8M&J�MD &E)#$�� FO3 KM�dE&(/=&�DE����b V RUT _ w�� X w\RYT]^yT MN�N�çÍT Ls<NP~�N�b ��MNSR�N L]� ^�N _ ^ [tMN LEMNSNrREN OQNS~ [E_ N�O � NSç KE_ ^x� X N L � X N K w L�X R3~ V T]N XEL
u�NSRUT L w _ b X T �ÍK N�T L]V\X R V ^ L z _ w O V\_�X TQ^ V R,bEN s u ��h w L gvOQu � ^ _ b�� �tMN LEMNPOQ^aN�bcN _ w K��U� OQ^�� X N�b X b MN [EX T�b X
ÛU^�R � TQ^ áNS~pN{OQ^ áNPu _ N\�WOnN{T L]V\X ÛYN/NSR8; w\^yT [ ^�NSR u V\L]L NvO K½V R�b L N áwfbENPO VY[ >�N�T�O�NSçc^�OnT]w\RYT`bEwèR�O _ N�u V On~ V OPÞ ë NPO
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^aRUT MN L�<N�T�O�zWbcNvO�^�RUT MN L�<NST]OZwYO�T LQVYKE�Í� OQ^x� X NPO K½V\XELq_���MN�T X bcN{bENPO VY[ >�N�T�O _ NPO KE_aX O
ÛÍ^ VY_ NPRUT]O�b X u V OQ~ V OZNST`b X
u#S XEL bcNvO � w _ wÌçc^�NPOP�}NSR�u V OQ~ V\_�V\� ^aN�ÛU^xw _�� X TQ^ _ ^�O]wÌT]^ V R5bcNvO¬� X w\O]w L Oqu V ~p~pN�O V R�bcN�N�T K w L`_ w KWV OQOQ^ [E_ N
KELQV b X u¿TQ^ V R6bcNpT LQVYX O�R V ^ L O¬b XEL wèRUT _ NvO�T VYX TQNvO KEL NS~p^ áN L NPO
; L wYu¿T]^ V R�O¬bcN�; L w\u¿T]^ V R�O¬bcN�; L w\u�TQ^ V R�OPÞaÞ�Þ±bcN
OnNvu V RWbcNrbEN _�� ñ�RE^�Û\N L OP�gNST�NSR�?�Rµ�
bENPO�^a~ KE_ ^xuSwÌT]^ V R�OpNSR KE�Í� On^x� X N $�- .�#3 ; V R�bEw\~pNSRUT]w _ NY�
u V ~p~pN R V\X O
w _�_aV R�O _ N�Û V ^ L T V\X T�w Xr_aV R � bcN¬u�N¬~�wèR X O]u L ^yT
bcN`T ��áNPOQN\Þë N KEL]V uSNPO]O X OÁb �nMNPÛÜw KWVYL wèTQ^ V RfbENPOCT L]V\X OtR V ^ L OP�cwè^�R�OQ^}� X N¬O V R LX<VY_ N�bEw\R�O _��nMNPR V R�uS^�wèTQ^ V RfbENPOZ� X wÌT L N
KEL ^�R�uS^ K NPOÁbcN _ w`T � N L ~ V b � R�wè~p^x� X N�bcNPO�T L]V\X O�R V ^ L OP�ÌNPOnTÁu�N L T�wè^�RENS~pNPRYT _ NZ~ MNPuPwèRE^xOQ~�N _ N KE_�X O¯O K NPu¿T�wÌð
u XE_ wè^ L N`^�~ K�_ ^x� X wèRUT X RfT]N _�VY[ >�N�T�z X RfT LQVYX R V ^ LtKE_ w\u MN�bEw\R�O _ N�ÛÍ^xbcNqÛÌw K N L b L N�bcN¬OQw{~�w\O]OnNY�UNST
b V R�u
bc^a~p^�R X N L bcNqT]w\^ _�_ NY�ÍNSR MNS~pN�TQT]wèRUTCT VYX TÁT �ÍK N¬bcN K w L TQ^xu XE_ NPO KEL]V Û\NSRWwèRUTÁbcN _ w [EL ^�O XEL N`bENPO�� X u�T X wèTQ^ V R�O
� X wèRUTQ^x� X NPOgb X ÛÍ^xbcNtu V ~ K T]N¯T]NSR X bcN _ w KEL�MNvOnNPR�u�N¯b � X R �EV\L ^eg V RµÞÜ|ÁN KE�tMNPR V ~ áNPREN�NPOnT X RENCu V R�O MNv� X NSR�uSN
bcN _ wfb � R�w\~p^�� X N{bENPO`u � wè~ K Oq� X wèRUTQ^x� X NPOqbEwèR�O X R u � wè~ K bcN �\L wÜÛU^aT]wèTQ^ V Rr^aRUT]NSR�OQN\�½^aRWb X ^xOQw\RYT X REN
; V\L TQN�u VYXEL][EXEL N�bcN _�� NPO K w\uSN�ðÎTQNS~ K O�z±^ _ NPOnT X R6w L u �CMN�T �ÍK N�bEN _ w T �tMN VYL ^�N�� X wèRUTQ^x� X N�bcNPO/u � wè~ K O�NSR
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; V\L ~�N/b X O K NPu�T L N/bcN K w L T]^�u XE_ NvO MNS~p^xOnNvO K w L u�N/bcN L RE^�N L NPOnTR; V\L TQNP~�NPRUT�b MN K NSRWbEwèRUTQN¬b X�K�LQV ? _±KELEMNPuS^�O
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bc^ � MN L NPRYT]N`bEN _ wpäZN _ wÌT]^aÛÍ^aT MN é MNPR MN L w _ N\�\T VYX TZNSR�u V RWOnN L ÛÌwèRUT _ w KEL�MNvOnNPR�u�N`bcN`T L]V\X OCR V ^ L OCN�T _ N�u V R�uSN K T
bcN�u V\XEL][EXEL N\� _ N�O K NPu�T L N�b �nMNP~�^xO]On^ V R�NvO�T`~ V bc^=? MN�N�T�^ _gK N X T¬w _�V\L O <NST L N{u V R�OQ^�b MN LEMN¬u V ~p~pN X R -:�Gd{&J-:K
O XELq_ w�T �tMN V\L ^aN¬b MNPu L ^�ÛÜw\RUT _�� ^aRUT]N L w\u¿T]^ V R �\L wÜÛU^aT]wèTQ^ V RER�N _�_ NYÞW|ÁN�TnT]N _ ^ � REN{bcN K NPR�O MNSN �\X ^�bcN�; V\L TQNS~pNPRYT _ N
T L wÜÛÜw\^ _½KELEMNPOQNSRUT MN
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N�ç KE_ ^�� X N L uSN�TQTQN�~�wÌTQ^ áN L N ^aR�u V RER X NYÞ�Ý\Nr~pN ; V uPw _ ^�OQN L wè^tO X�L�X R�uPwèR�bc^xbEwèT KEL]V\K½V O MN LEMNvu�NP~�~pNPRYTrz _ w
K w L TQ^xu XE_ N
bcN f w _aX gPwÌð f _ NS^�R _ w KE_�X O _�MN ��áN L N\ÞÌæ¯R�?�R±�6>�N�~ V RUT L N L wè^ X REN MN�T X bcN
bcN�b MN�T]NPu¿T]^ V Rp^aR�bE^ L NPu�TQN
bcN
u�N�TQTQN â wèTQ^ áN L N�ì V ^ L N`ÛÍ^xwpOQwpu V RUT L ^ [EX TQ^ V R±�EO V\X OU; VYL ~pN¬b � wèRUTQ^ KEL]V T V R�OP�cw X�L w �YV RER�NS~pNSRUTCu V OQ~p^�� X NYÞ
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|ÁN [EL N#;`u � w K ^aT L N bENPOnTQ^�R MN�w X R V Rcð KE�Í� On^xu�^�NSR,NPRUTQNSRWb L N KE_ w\uSN L�_ w ��MNPR áNvOnN�bcN�uSN L T]wè^�R�O�u V R�u�N K T]O

X TQ^ _ ^xO MNPO KWVYXEL u�N�TQTQN�T �±áNPOQN�bEw\R�O _ N X�LqK N L O K NPu�TQ^�Û\N � ^xO�T V\L ^�� X NY�½O V\XE_ ^ � R�w\RYT`wè^�R�On^ _ N XEL uSw L wYu¿T áN L N LEMNPÛ V ð
_aX T]^ V RER�w\^ L N L w K ^�bENS~pNSRUT V\XE[�_ ^ MN¬wÜÛ\Nvu _ w KEL wèTQ^x� X N\Þ

��w L ~�^ _ NPO�� X wÌT L N�^�RUTQN L w\u�TQ^ V R�O ; V R�bEw\~pNSRUT]w _ NvO/u V RER X NPO/bENfR V O'> V\XEL OP� _ w �\L wÜÛU^aT]wèTQ^ V R5NPOnT�O]wèR�O
b V\X T]N _ w KE_�X OU; w\O]u�^�R�wèRUT]N`bcNqT VYX TQNvOSÞ ë � NSç KCMN L ^�NSR�uSNq� XEV T]^�bE^aNPREREN`R V\X O � u V R�; L]V RUT�wèRUTP�cu�NSTnT]N ; VYL uSNqNvO�T
bcN�T VYX TQN MNPÛÍ^�bcNPR�u�N _ w KEL NS~p^ áN L N áwpwÜÛ V ^ L MNST MN MNST X bc^ MNPN K w L
_ NPO �EV ~�~pNvOSÞ�ä
NPO KWV R�OQw [E_ N�bEN _ w�u �ÍX T]N/bcNPO
u V\L]K O � NST/b V R�upbcNvO �\L ^ _�_ w � NvOqw X T LQV ^�OQ^ áNS~pN MNST]w � N�bEN _ w ]µVYXEL æ�^��½N _ ���±~�wè^xO�w X O]On^�bcN _ wr~ MNPuSw\RE^x� X N
u MN _ NvO�T]N\�Á� L ^xOnT V T]N KEL]V\K½V O]wè^aT b MN_> áw,bcN X ç;On^ áNvu _ NPOfwÜÛÌw\RYT R V T L N áN L N X R;~ V b áN _ N b X ~ V\X ÛYNS~pNSRUT�bcNPO
w\OnT L NPO áw _�� wè^xbcN�bcN�O KE�±áN L NPO�bcN�u L ^xOnT]w _ ÞYßC^�NSR�� Xa� w\bc~p^xO�N�TtO VYX TQNPR X�K w L¯X REN MN �\_ ^�OQNt~ V RUT]wèRUT]N\�\^ _ bENSÛÍ^aRUT
R MNPuSNPO]OQw\^ L NZbcN�u V\L]L ^ � N L�_ Nq~ V b áN _ N
b � � L ^xOnT V T]N K½V\XELÁL NPR�b L N
u V ~ K TQNqbENPO VY[ OQN L ÛÜwèTQ^ V R�O¯bcN KE_�X OÁNSR KE_�X O
KELEMNPu�^xOQNPOtbcNPOt~ VYX Û\NP~�NPRUT]OZbcNvO KE_ w\R áNSTQNPOPÞî _ ; w _�_�X TtuSN K NSR�b�wèRUTÁwÌTQTQNPR�b L N KE_�X OQ^aN XEL OÁOn^ áNvu _ NPOP�\� X N _ � X NPO _aV R �\X NvO�ð�Û X NPOP�èNSTÁ~�w _�� N X�L N X OnNP~pNSRUTÁbcN
R V ~ [EL N X ç [ELM<XE_�MNPO/ÛÍ^=; OS�gN�T X REN K½V ~p~pN\� KWVYXEL � X � X R $�- .�#3 u MN _ áN [�L N�w _ u � ^�~p^�OnTQN MNSR V R�uSN X REN T �tMN V\L ^�N
~pwèT �tMNS~�wÌT]^�� X N�bcN _ w �\L wÜÛÍ^yT�wÌT]^ V R;N�ç KE_ ^�� X w\RUT�w X O]On^ [ ^�NSR _ N�~ V\X Û\NS~pNPRYT�bcNvO [WVYXE_ NST]O�bcN6uPwèR V R
� _�� w L ~ MNPN MNST]w\RYT�b MN2> áw ^�RUT <N L NvOQO MNPN K w L�_ NPO�O]u�^�NSRWu�NPO���� X N�u�N _�X ^
bcNvO KE_ wèR áNSTQNvOSÞ ë w*T �CMN VYL ^�N�bcN _ w �\L wÌð
ÛU^aT]wèTQ^ V R�OnN _aV R5ì�N h T V R6O � w K�KEX ^�NpO XEL/X R &�45-6��NJ-6��u V R�uSN L R�wèRUT _�� NPO K wYu�NpN�T _ N�TQNS~ K O�zµu�N X çÍð�uS^�O V RYT
w [ O V\_�X OZNST�^�bENSRUTQ^x� X NPO KWVYXEL T VYX O _ NPO�u V\L]K O K�LEMNvOnNPRUT]OPÞE� X T L NP~�NPRUTqbc^aTP� _ NvO _aV R �\X N XEL OZ~pNPO XELEMNSNvOZO V RYT
^aR�b MN K NSR�b�wèRUTQNvOZb X ~ V\X ÛYNS~pNSRUTZN�T _ N�TQNP~ K O
O ��MNvu VYXE_ N¬bcN _ wp~ <NS~pN�~�wèRE^ áN L N K½V\XEL T V\X T VY[ OQN L ÛÜwèTQN XEL Þ
�
NSR�bEw\RUT K�_aX OQ^�N XEL O¬On^ áNvu _ NPOP� _ w T �tMN VYL ^�N�bcN�ì
N h T V R6w\^aR�OQ^�� X N�OQNPO¬u V R�u�N K TQ^ V RWO/u V R�u�N L R�w\RUT _�� NvO K w\u�N

ï
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�#$ _ N¬TQNP~ K OS��; X�L NPRYT áw _ w [ wYOnN/bEN [ ^aNPR bcNPOZT L ^ V ~ K�� NPO
O]u�^�NSRUT]^`?W� X NvO
w _�_ wèRUT�bcN _���MN _ Nvu¿T LQV O�T�wÌTQ^x� X N áw _ w
T � N L ~ V b � R�wè~p^x� X N\ÞÜ� V\XEL T]w\RUTP� _�� � ^xO�T V ^ L NCbcN _ w �YL wÜÛÍ^aT]wèTQ^ V R�RENtO � w L]L�<N�T]w K w\O áwqì�N h T V R/N�T _ NPO
u V R�u�N K T]O
; V R�bEwèTQN XEL OZbEN/u�N�TQTQN�T �CMN VYL ^�N�u V ~p~pNSRWu áN L NPRYT áwpÛÌw\u�^ _�_ N L wÜÛYNPu _���MNST X bEN�bEN _���MN _ NPu�T L]V ~�w � R MN�T]^�OQ~pN\Þ
s ^ _�� V R�NPR�u L]V ^aT _ NvO KELEMNPbE^�u�TQ^ V R�O
bcN _ w�~ MNPuPwèRE^x� X NtREN h T V RE^�NSR�REN\� _ w�ÛÍ^yT]NPO]OnN
bEN _ w _�X ~p^ áN L N&� u V ~�~pN

u�N _�_ NCbcNCR � ^a~ K½V\L TQNt� X N _ u V\L]K OµNPR{~ V\X Û\NS~pNPRYT��µbENSÛ L w\^yT <N�T L NÁ^aRWb MN K NSRWbEwèRUTQNCbcN _ w`bc^ L Nvu¿TQ^ V R�bcN KELQVYK wÌð
� wÌT]^ V R X RE^x� X NS~pNSRUT KWVYXELgX R V\[ OnN L ÛÌwÌT]N XEL w X/L N K½V OgbEwèRWO _�� NvO K wYu�NCw [ O V\_�X Þ à N¯~ <NP~pN\�ÜOn^ _�� V\[ OnN L ÛÌwÌT]N XEL
OnN�T L]V\X Û\NpbEwèR�O _ N ] é �"NSR KEL]V Û\NSRWwèR�uSN�bcN â w L OQNS^ _�_ N�N�T¬NSR6bc^ L NPu¿T]^ V R*bcN���w L ^xOP� _ w _aX ~p^ áN L Npw _�_ w\RYT
Û\N L O _ N s X b _aX ^ K w L w < T T L w�OQN�b MN KE_ w\uSN L`KE_aX O L w K ^�bcNP~pNSRUT�� X Npu�N _a_ Npw _�_ w\RYT�Û\N L O _ N�ì V\L b�Þ�� _ w9?WR5b X
bc^yçÍð�REN X ÛU^ áNP~�N�OQ^ áNPu _ N\�±uSN�TQTQN KEL�MNvbc^�u�TQ^ V R5R � wÜÛÜw\^yT¬T V\X > VYXEL O K w\O MN�T MN�Û MN L ^=? MNPN�NSç KtMN L ^a~pNPRYT�w _ NS~pNSRUT¬N�T/^ _
; w _�_aX T _�� ^�R ��MNSRE^ V OQ^yT MN/b � X R >�N X REN KE�Í� On^xu�^�NSR K½V\X�L�
 u V ~ [E_ N L
� u�N�~�wèR�� X NYÞ�|ÁN K NPR�bEwèRUTv� _ N L�MNvO XE_ T]wèTqbcNâ ^�u � N _ O V R�REN
; X T K w\OCu�N _aX ^�wèTnTQNPR�b X zÍu V RUT L wè^ L NS~pNSRUT áw�u�N�� X ��MNPR V RWuSwè^�NSRUT _ NPO _�V ^xOCbENqì
N h T V R±� _ w�ÛÍ^yð
TQNPO]OQNtbEN _ w _aX ~p^ áN L NCN�T]w\^yT�^�R�b MN K NPR�bEw\RYT]NCbEN _ w`bc^ L NPu�TQ^ V R�~ <NS~pN KWVYXEL
X R V\[ OQN L ÛÌwÌTQN XEL NSR�~ VYX Û\NP~pNSRUTPÞ
p�ð�w XEL wè^aTnð�^ _ b V R�u X R�N ; wè^ _a_ N
bEw\R�O _ w`T �tMN V\L ^aNZbcN
ì�N h T V R @ ë � N�ç KtMN L ^�NSR�uSNCbEN â ^xu � N _ O V R±�X; wè^aTQN�NSR~@�r)rB@\�
; X T L NPR V\X ÛYN _�MNSN{NSR;@ r�r�sÍ�WwÜÛYNPu _�� wè^xbcN�bEN â VYLQ_ N � � K½V\X�L w [WVYX TQ^ L bcN�R V\X ÛYNPw X�áwfuSN�TnT]N�b MNPu V R�uSN L T]w\RYT]N
u V RWO�T�wÌT]wèTQ^ V R±Þ à N �\L wèR�bEO KE�Í� OQ^�uS^aNPR�OtbcN4@�r 6YÙ{u V ~p~pN ë V\L NSRUT:gY�c� V ^�R�uSw LEMNZNST ë w L ~ V\L �cO � wÌTQT]w\� X±áN L NSRUT
b V R�u w X9KEL]V\[E_ÎáNP~�NYÞ ë w,O V\_�X T]^ V R _ w KE_�X O MN _�MN � wèRUTQN�u V R�OQ^�OnT]w\^yTfw _aVYL O áw6O XEK�KWV OnN L � X N _ w _aV R �\X N XEL
bcNPO VY[ >�N�T�OZNSR�~ V\X Û\NS~pNPRYT�OQN¬u V RYT L wYu¿T�wè^aTPÞW|ÁN�TQTQN{O V\_�X T]^ V R MNST]w\^yT�b � w X T]wèRUT KE_�X O
^�RUT MN L NvOQO]wèRUT]Nq� Xa� N _�_ N
K N L ~pN�TQT]w\^yT�b � VY[ TQNPRE^ L{X REN�; V\L ~pN�On^�~ KE_ NfbcNPO MNP� X wÌT]^ V R�O¬bcN _���MN _ NPu¿T LQV ~�w � R MN�T]^�OQ~pN�bcN â wÌç h N _a_ �±� X ^
OnNP~ [E_ wè^�NSRUT [ ^�NSR bc^ M�u�^ _ NvO áw�w\uPu V ~ V bcN L wÜÛ\Nvu _ NPO _aV ^�O
bEN/ì
N h T V R±Þ â wè^xO
uSN�TnT]N/O VY_aX TQ^ V R�REN{OQNS~ [E_ w\^yT
K w\OtOQ^ MN _�MN � wèRUTQNq� X N�uSN _ w�w X ç � N X çfbcNvO KE�Í� On^xu�^�NSR�OtbcN _���MN K½V � X N�zEOQ^ _�� NPO K w\uSN`w [ O V\_�X R � N�çc^xO�T�wè^aT K�_aX OP�
_ N`TQNP~ K O�&�R#3�NJ/ �±�W� X wèRUT áw _�X ^ �Eu V RUTQ^�R X wè^aTZb � NSçc^�OnTQN L Þc� V\X�L � XEV ^ _�� NvO K w\u�N�OQN`u V RUT L w\u�TQN L wè^aTnð�^ _ N�T K wYO _ N
TQNS~ K O @ ë ��MN _�MN � w\R�u�N�R � NvO�T K w\O X REN¬~p^�R�u�N/w �}w\^ L N�NSR KE�Í� On^x� X N\Þ
ßÁ^�NSR MNSÛÍ^xbcNS~p~pNSRUTP� K w LQ_ N L bcNqu V RUT L w\u�TQ^ V RfbENPO _aV R �\X N XEL OB; w\^�O]wè^aT L ^ L N [½V RfR V ~ [EL N`bcN KE�Í� OQ^xu�^�NSR�O

bcN _ w ?WRrb X bc^açUð�REN X ÛÍ^ áNP~pN�On^ áNvu _ N\ÞÍ��w L]_ N L bcN�bc^ _ wÌT�wÌT]^ V R b X TQNS~ K O L N _ NSÛÌwè^aTCw _aVYL OÁbcN _ w KEXEL NqO]u�^�NSR�uSN�ð
?Wu¿T]^ V R±ÞÌæ�T K½V\X�L � XEV ^YREN K wYO�w(> V\X T]N L bENPO
bc^�~�NPR�OQ^ V R�O�O XEKEK�_�MNP~pNSRUT]w\^ L NPO áw _�� NvO K wYu�N @ Ý X OQ� Xa� NSRq@76YÙ)(c� _ N
KELQVY[E_ áNS~pNZNSRUT L N MN _ NPu¿T LQV b � R�w\~p^�� X NtN�TC~ MNPuPwèRE^x� X NZREN h T V RE^�NSR�REN�RENR; X T K wYO LEMNPO V\_�X N�T _ NPOÁbc^xOQu X OQOQ^ V R�O
O XEL�_ wfu V RUT L w\u�TQ^ V R bcNvO _�V R �\X N XEL OqN�T _ w bc^ _ wÌTQ^ V R5b X T]NS~ K O
; XEL NSRUT V\XE[E_ ^ MNSNvOSÞ±| ��MN�T]w\^yT�OQw\R�O`u V ~ K T]N L
O XEL�_�� NPO KEL ^yT{wYu MN LEMN�b � X R0>�N X REN K��U� OQ^�uS^aNPR [EL ^ _�_ w\RUT/N�T�~ VYX O�T�w\u �ÍX Þµ� _a[ N L T�æ¯^aR�OnTQNP^aR,wÜÛÌw\^yT¬T LQVYX Û MN _ w
O VY_aX T]^ V R áw _�� N�ç KtMN L ^�NSRWu�N*bEN â ^xu � N _ O V R¨z	M�1 �63�4!&M)P� &)R63�NJ/`�  C1 �ODM�F36$o�L4I&J3
�9��$9/=�^$o�#� 4%3 &�R#3#N(/ �  5NJ 
45/ ��3=��y#/E88& �� 5�VF#&J�7/7/=� KM&( I3 /=�#3 F#N( 5KM&($���N( I39KM�b/=&�4B1]8X36���#�!�� "�Q^�$oNJ %���# % 5�YÞ s � ^�R�O K ^ L w\RYT`bcNPO�T L wÜÛÌw X ç
bcN � V ^aR�uPw LEMN\��æ¯^aR�OnTQNP^aR L N2>�N�T]w\^yT _�� NPO K w\uSN�N�T _ NfTQNP~ K O�w [ O VY_aX O¬N�Tv��NPR.u V R�O MNP� X NSRWu�N\� _ N9; w\^yTp� X N _ NPO
_aV R �\X N XEL OpN�T _ NPO�b XELEMNSNPOp~pNvO XEL�MNPNPO�O V RUT�^�bENSRUTQ^x� X NPO K½V\X�L T VYX O _ NPO VY[ OQN L ÛÜwèTQN XEL O�NST u�Nvu�^q� X N _ � X N
O V ^yT _ N XEL ~ VYX Û\NP~�NPRUTPÞ à N KE_�X OS� _ w�R V TQ^ V R bEN{~pNPO XEL N{REN K N X T <N�T L N{� X N L N _ wèTQ^�Û\NY� KEX ^�O]� X N _�� NvO K w\u�N
N�T _ N T]NS~ K O�w [ O VY_aX O�R � NSçÍ^xOnTQNSRUT KE_�X OPÞ â <NP~�N�OQ^
bcN�R V Ol> VYXEL O _ w5äZN _ wÌT]^aÛÍ^aT MN�äZNvO�T L NP^aRUTQN�u V R�OnTQ^aT X N
X REN LEMNSÛ V\_�X TQ^ V R5OQuS^aNPRYT]^`?½� X N�uSw L N _a_ N�NPOnT _ w KEL NP~p^ áN L N8$x1���sNJ-6���8KM� Q�&J�Md{�Y� _�� wÜÛÜw\R�u MNSNpu V RWu�N K T X N _a_ N�OnN
TQNSRWwè^aTP� áw _���MN K½V � X NY�YbEw\R�O _ w{R V\X ÛYN _�_ Nc-:�o45-
��#3#�� !$o&J$���NJ g� _ NqR V\X Û\NPw X 4!&J-:&EKJ�`dM���Y� áw _�� NSR�u V RUT L NqbcNqR V T L N
N�ç KtMN L ^�NSR�uSN`� XEV TQ^xbc^�NSRERENY��� X N¬O V RUT _�� NPO K w\uSN`NST _ N�T]NS~ K OPÞ
� _�[ N L T�æ�^�R�OnTQNS^�R,RENrOnNru V RYT]NSRUT]w K w\O�bcN ~�NSTnT L N _ Nrb V ^ � TpO X�L�_ w0; w\^ _�_ NrbcNPO _�V ^xO�bcN�ì
N h T V R±��^ _

KELQVYKWV OQw w X O]On^ _ NPO ; V R�bEwèTQ^ V R�O�b � X RENrR V\X Û\N _�_ N�T �tMN VYL ^�N�� X ^ MN�T�wè^aT�NSR [ ^aNPR.~pNS^ _�_ N XEL wYuSu V\L b6wÜÛ\NPu _ N
~ V R�bcN VY[ OnN L Û MNYÞ ë w`T �tMN VYL ^�NCbEN _ w¬äZN _ wèTQ^�ÛÍ^yT MNZäZNPOnT L NS^�RUTQN
OQN [ w\OQN � ^�OnT VYL ^x� X NS~pNPRYT¯O XEL bcN X ç K�L ^�R�u�^ K NPO
; V R�bEw\~pNSRUT]w X ç z

� � X N _a_ NC� X NZO V ^aT _ N X�L RWwÌT X�L NY� _�� NPO K w\uSNÁNST _ NÁTQNS~ K O�b V ^�Û\NSRUT <N�T L NCu V R�O�T]^yT XtMNvOgbENÁ~�wèR�^ áN L N áw L NSRWb L N_ w
ÛÍ^aTQNPO]OQNCbcN _ w _�X ~p^ áN L N¯^xbcNSRUTQ^x� X NtbEwèR�O�T V\X T]NPO _ NvO
bc^ L NPu�TQ^ V R�OgNST
w [ O VY_aX ~�NPRUTg^�R�b MN K NPR�bEw\RYT]NÁb X
~ V\X Û\NS~pNPRYT
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u V RWO�T LQX u�TQ^ V Rrb � X REN`T �tMN V\L ^aN L N _ wèTQ^�ÛU^xOnTQN�bcN _ w �\L wÜÛÍ^yT�wÌTQ^ V RµÞY� V\X�L ; VYL ~ XE_ N LÁ_ N KEL ^aR�uS^ K N¬b ��MNP� X ^�ÛÌw _ NSR�uSN
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T �tMN V\L ^aN`NSR�OQN [ w\O]wèRUT
O X�LZ_�� ^�b MNSN ���B1 �� )PNJ-�4%3 dM-:&J�s�7$o&J$���NJ ! "�#/[)PNJ��-=RP��/:1 �63�4!&M)P�Q<o$o���R453Q�ë w�R V TQ^ V R.b � NvO K wYu�Nru V\X�LQ[ N ; X Tp^�RYT LQV b X ^yT]N K w L{_ N ~�wÌT �tMNP~pwèTQ^xu�^�NSR,äZ^�NS~�w\RER,N�T�b MNPÛ\N _aVYKEKtMNpNSR
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H rωNormalized energy of the particle    
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(M
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