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6 798;:;<>=!?A@�BC@�DE?F?HGJIJDEKLBNM$?PORQ�K#MS8PT#?U<
TJBE?WVX8LY�@>Z$?\[>8;:;<>=!? 6
]�^C] _a`cb!dae�fWgih�gHjAeCkmlHn�b�kob�g�pqh>pae�rWgHst^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]
]�^vu _a`9h>pwholPh�x%h>n�n�b!n�sy^9^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]

]�^vuP^E] `9h>pwholPh�xahzn�n�b!n{h�lPlHn�e�|�h>pae�rWgHd}^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u
]�^vuP^~u `9h>pwholPh�xahzn�n�b!n{lPx
r�fWx%h�kmkoeCgHfmnCh�gHfW�Phzf�b!d�^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u
]�^vuP^~� `9h>pwholPh�xahzn�n�b!n�|!rWkmlP�Hpwhzpae�rWgikorHjPb!n�d ^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �

]�^v� _w��rWk�lHe�nCh>p%e�rHgida�Hdapab�kod%s�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �
]�^�� �PlPb!|!e~�L|oparWlHe�|!d�parm�Pb9|!r>��b�x�b!j�^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �

]�^��L^E] � �Pg'paeCkoboda�Wd%pab�k�jPb!dae�fWg ^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �
]�^��L^~u �Rx
r'fWxah�k�pwxah'gHd
��rHxakmh>pae�rWgHd�^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �
]�^��L^~� ��g'pwx
rHjL�H|!pae�rWgip%rmdarWkobc|!rHkmlHe�n�b�x�|!rWgHdapqxa�H|!pae�rWgip%rWr�n�d�^c^c^9^c^c^9^c^c^�^c^ �

� �AM�BNML@�<
8;O{:;[>@�BE8;M5@!8��A 9¡�DCK#M#¢;:#KP¢L? 6U£
uP^C] ¤¥�Px�e�bq�§¦He�dap%rWx
� ^9^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]�¨
uP^vu ©;h�gHfW�Phzf�bcr>��b�x
�He�b!ª ^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]�]

uP^vuP^E] «$x
b!b�darW�Px
|!b���rWxak ^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]�]
uP^vuP^~u ¤¬x%xah
�­rWl®b�xah>pae�rWgHd�^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]�u
uP^vuP^~� «°¯c�±¤¬©;©²d%pwh>pab�kob�g'p h�gHji|!rWgHdapqxa�H|!p³^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]!�
uP^vuP^´� µ\rWx
bceCg�pqx
eCgHdae�|!d¶^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]!�
uP^vuP^~� ��r�eCg�p%b�x
d�·Lh>n�n�rH|�h>pwh��Hn�b!d9^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]��
uP^vuP^~� ¸ d%b�x�¹�jPbq�$gHb!j\p&�PlPb!d
·PrWlPb�x%h>parWx
d}^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]��

º �AM�BNML@�<
8;O{:;[>@�BE8;M5@!8�»¼ ¾½ 6U¿
�P^C] ¤¥�Px�e�bq�§¦He�dap%rWx
� ^9^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]��
�P^vu ¤Àpqh>dapab�r>�{µÁ���¼^9^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]��

�P^vuP^E] Â�h>dae�|9µF�R�°�N�PgH|!p%e�rHgHd³^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u�¨
�P^vuP^~u ¤y_wx
b�h>n�s­lPx�r�fWxah�kX^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u>�

Ã �ÅÄÆ<>=!@o¢#DCK#M;[>?F8ÇYcÈÉ �»¼ÊËM$8;OÌ?ÁI�<
8L¢#<�K#ÍF= ºL£
�L^C] �HrWkob9�PgHjPb�x
d%pwh�gHjPeCgHf­rz�ÆlPh�x%h>n�n�b!n�nCh�gHfW�Ph>f'b!d.^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��¨
�L^vu Î ¦HbceCkmlPh>|!p�r>�RlPh�xah>n�n�b!n;nCh�gHfW�Ph>f'b9rWgÏ|!rWk�lHe�n�b�x
dÐ^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��u

�L^vuP^E] ¤¼f�nCh�gH|!bcr>�{|!rWkmko�PgHe�|�h>pae�rWgÑjPb!pab!|!pae�rWgF^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �>�

e



�L^vuP^~u �HrWkobo¦He�fH¦in�b!��b!n;e�dadw�Hb!d�eCg�gHrHjPbÒlPx
r'fWxah�k�f�b�gHb�xahzpae�rWg0^c^9^c^c^9^c^c^�^c^ �>�
�L^v� Ó r>ª�hmgHrHjPbÒlPx
r'fWxah�k}kmh
�Ïn�rHrWÔ�n�eÕÔzb×Ö2^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���

Ø ÊÏKP@!K�O�BÙ=!@�<>B�ÚÆ:#@�BC8ÌM�ÍÛ8;OÌ?UD Ã$Ø
�P^C] Î ¦HbceCkmlPh>|!p�r>�{jLh>pwh�jPe�dapwx
eC�P�Hpae�rWgAjPeCx
b!|!pae���b!d�rWgi|!rHkmlHe�n�b�x�d ^c^c^9^c^c^9^c^c^�^c^ �W�
�P^vu ¤¬gihzn�e�fWgPk×b�g�p
¹�jPe�dapqx
eC�P�Hpae�rWgFh�x
e�pw¦Pk×b!pae�|Ü^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �W�
�P^v� Ó r>ª5jPrÏª§b�jPb!pab�xak×eÕgHbon�rH|�h>nJxah�gPÔÏh�gHjidw¦Ph'lPb9rz�Æh�gih'xaxah
�­ÖA^c^c^9^c^c^9^c^c^�^c^ �WÝ

Þ ÊiB�=ß@�<>B�ÚÆ:$@!?PO5KL<><
KWàSOÌ?U=
[�<>B�IÌ@!8$<\áaÊÏ�iÊAâ ØLÞ
�P^C] Ó r>ª5jPrÏª§bclPh>dad�h�g�h�x%xah
�mparmhodw�P�Px
rH�HpaeCgHb9eCgi«{¯c�JÎ���¤¬ã¼�'�mÖ ^c^c^9^c^c^�^c^ ���
�P^vu `cb!dae�fWgÏr>�Rho`�¤ä` ^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��Ý

�P^vuP^E] å�¦Ph>p dw¦HrW�Hn�j\�Pb9eCgÑ`ä¤�`¥ÖÑ^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���
�P^vuP^~u `ä¤�`¼|!rWgHdapqxa�H|!parWx�h>n�f�rWx�e�pq¦Pkod ^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �>�
�P^vuP^~� æ{çHpab�gHjPb!jÛæ��H|!n�e�jPb�h'g�¤�n�f�rWx
e�pw¦Pk ^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���

�P^v� `ä¤�`�eÕk�lHn�b�k×b�g�pwhzpae�rWg\^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���
è é :�ML@�BNÍÛ?\Y%:JM;[>@�BE8;M;= ÞL¿

�P^C] ��g'pab�x���h>|!b����PgH|!pae�rWgHdäp%rm`ä¤�` ^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���
�P^vu ��gHjPb!çi|!rWg'��b�x
d%e�rHg��N�PgH|!pae�rWgHdi^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��¨
�P^v� `9h>pwhokor>��b�kob�g'p��N�PgH|!p%e�rHgHdê^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �P]
�P^�� ¯�pw¦Hb�x����PgH|!pae�rWgHdF^9^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �P]
�P^v� æ{çPh�kmlHn�b!d�r>�°gHrHjPbÒlPx
r�fHxah�kod�ª e�pw¦Ñpw¦Hb9xa�Pg'paeCkobc���PgH|!pae�rWgHd ^c^c^9^c^c^9^c^c^�^c^ ���
�P^v� �Rx
r'ë&b!|!p�dab!p%paeCgHf ^9^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���

ì 798;Í²ÍF:�MÉBÙ[>KP@�BE8;M�OÌ?H@!?U[>@�BE8;M2K#MÉO2B�M;=!?P<
@�BC8ÌM è ì
ÝP^C] µ\r�pae��íh>p%eÕgHf�b!çUh�k�lHn�b!d�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��Ý
ÝP^vu ¤Àpq¦Hb!rWx
�Ïr>�°|!rHkmko�PgHe�|�hzpae�rWgijPb!pab!|!p%e�rHgF^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ Ý�u

¿ ît<>BC@�BNM$¢SKF[>8ÌÍÁI�BÙDC?P<ÏY�8#<oï;ð!ñ;ðßòWóPô ¿L£
�P^C] Î ¦Hb ï;ð!ñ;ð!òHóPô nCh�gHfW�Phzf�b�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��¨
�P^vu ¯c�Hpan�eCgHbÒrz� ï;ð!ñ;ðßòWóPô |!rWkmlHe�n�b�x�|!rWjPbÏ^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �P]
�P^v� `cb!��b!n�rWlHeCgHfõh×pwxah�gHdanCh>p%e�rHgÏda|ö¦Hb�k×b ^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��u
�P^�� å�¦Ph>p�b!n�d%bÒp%r×�®b9ª�rWxax�e�b!j�h'�PrW�HpäÖ ^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���
�P^v� Î ¦HbceCg�p%b�x��Nhz|!bc÷øeCg'��rHxakmh>pae�rWgÑeCgipw¦Hb9x
b!|!rHx
j³^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���
�P^v� �PlPb!|!e~�L|�h>pae�rWg\lPh�x�põ^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��Ý
�P^v� ��gHe�paeCh>n�e�ù�h>pae�rWgFh'gHjÏ�$gHe�dq¦HeÕgHf¼^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨�¨
�P^vÝ � h>n�n�eCgHfõû®üíýÇüHþíý þzÿ ïWï���� eCg�� ñ ���	��
Çü ��� ^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨P]
�P^v� � ðßñ;ð!òHóUô dwlPb!|!e~�L|�h>pae�rWg ^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨P]

6U£ 798;ÍFI�B�DE?U<i[z8;M;=!@�<':É[z@�BC8ÌM�@!8#8#D�= 6P£PÃ
]�¨P^C] ¤¬gÏr>��b�x��We�b!ª�r>��
���� ô ü ^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨>�

]�¨P^C]'^C]�Î ¦Hb9eCg'pab�gHjPb!jÛ�Hd%b�x
dÜ^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨>�
]�¨P^C]'^vu�µFh>|�x
rmrWl®b�xah>pae�rWgHd�r>��
���� ô ü ^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨��

e�e



]�¨P^vu2��gHdapqh>n�nÕhzpae�rWg ^c^c^9^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨��
]�¨P^v� ¤ÀdqÔ>b!n�b!parWgirz�°h�lPlHn�e�|�h>pae�rWgHd9�Hpae�n�e�ù!eÕgHf�
���� ô ü ^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨�Ý
]�¨P^��5æ{çHpab�xagPh>n#eCg'pab�x���h>|!bÒ^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨��

]�¨P^��Ç^C]�Ó r>ª�p%r×x�b�h>j�pw¦HbcrH�HpwlP�Hp r>�Rû�� ïHó û®ü ó ^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
¨��
]�¨P^��Ç^vu¼Î ¦Hb9eCg'pab�x���h>|!b����PgH|!pae�rWgHdä^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]']�u

]�¨P^v�2��g'pab�xagPh>nÌeÕg'pab�x���h>|!bt^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]']�Ý
]�¨P^v� ¤Àdqh�kmlHn�b9dab!d%dae�rWgø^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
u��

]�¨P^v�®^C]5¤¼dwh�kmlHn�bcr>�R�HdaeCgHf��������Çü�ÿ ó ^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
u��
]�¨P^v�®^vu�¤¼dwh�kmlHn�bcr>�R�HdaeCgHf������ ð þ�ÿ ó ^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
u��

6L6i½�=�=z:$?P=oB�M OÌ?WKLDÙB�M#¢SV­BE@>Z�ÍF:;DC@�BÙO�B�Í\?LM;=�BE8;M#KLD�KL<><
KWà�= 6P�Lì
]�]�^C] `ceCkob�gHdae�rWg�k�h>pa|!¦ix
b��U�HeCx
b�k×b�g�pm^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
u�Ý
]�]�^vu2� h�gPÔz¹&x
b!jL�H|!b!j\dab!|!pae�rWgHeCgHf¼^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
�P]
]�]�^v�2�P�P�HfWx
e�j�rz�ÆhmlPx�rW|!b!dad%rWx�fWx
e�j ^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
���
]�]�^��5Â�x
rWh>jP|�h>d%paeCgHf� �x
b�lHn�e�|�h>pae�rWg2^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
���

6U� 798;ÍFI�B�DÙB�M#¢ BÙ<í<
?H¢;:;DCKL<iI�<
8$Ú�DC?ÇÍF= 6HÃ$£
]�uP^C] å�¦Ph>p h�x
bceCxax
b!fW�HnCh�x�lPx
rW�Hn�b�kodcÖc^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]ß�W¨
]�uP^vu2��b!|!r�fWgHe�ù!eCgHfi|!rWkmlHe�nCh>pae�rWgAe�dadw�Hb!dc�'�­b!çPh�kmlHn�b!dÀ^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]ß�W�

]�uP^vu®^C]�Â�xa�Hpabq¹���rWx
|!bÒh'lPlPx
rWh>|!¦F^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]ß���
]�uP^vu®^vu¼ÎJx��­par�jPr­�Pb!pap%b�x ^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]ß�W�
]�uP^vu®^v�¼¯cgHb9dap%b�lÏ���Px
pw¦Hb�x!·�_wx
b�hzn$d%pw�"!§sy^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]ß�W�

6Uº 798;M;[�DN:ÉO�BNM$¢ <
?ÇÍÛKL<�#;= 6PØL�

e�e�e
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]�^C] `9h>pwholPh�xahzn�n�b!n�|!rWkmlP�Hpwhzpae�rWgikorHjPb!n�d ^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �
]�^vu ¤¬x�|ö¦He�pab!|!pw�Px�b9r>�Rh�jLh>pwhmlPh�x%h>n�n�b!n�|!rWkmlHe�nCh>pae�rWgÑda�Hdapab�k ^c^c^�^c^c^9^c^c^9^c^c^�^c^ �
]�^v� ¤¥l®r�dadaeC�Hn�bopwxah�gHd���rWx%kmh>pae�rWgÏkmh�l���rWx�b!çPlHn�e�|!e�p9lPh�x%h>n�n�b!n�e�dwk ^�^c^c^9^c^c^9^c^c^�^c^ Ý
]�^�� µ\rWjL�Hn�b!dch�gHjirWlPb�x%h>pae�rWgHd�r>�°Ó��{«���bm^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �
uP^C] .0/21435126�7�897�:�;Ë���<351>=@?>A>?2BDC\���²^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]�]
�P^C] ¤À�He�b!ªÀrz�Ækob!d%dwh>f�bclPh>dadaeCgHf�^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u�u
�P^vu �{h�x
pae�pae�rWgÏrz�°µF�R��kob!dadwhzf�bcdwlPh>|!b²^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u��
�P^v� ¸ d%bcr>�°fH¦Hr�dap h�x
b�h¼^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u��
�L^C] æ{çPlHn�e�|!e�p9lPh�x%h>n�n�b!n�e�dwk eCgi«{¯c��Î ��¤cã¼���FEc^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �P]
�L^vu �{h�xah>n�n�b!nJh>d%dae�fWgPkob�g'p eCgi«LrHx
pwxah�gÏ��� ^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �P]
�P^C] ¤À�He�b!ªÀrz�Æh�gÏ¤�`¼da|!¦Hb�kobi^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��¨
�P^vu ©#rH|�h>pabcf�n�rW�Ph>nÌb!n�b�k×b�g�p�eCgin�rW|�hznJh�xaxah
� ^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���
�P^C] ¤¥lPx%h>|!pae�|�h>n;jPe�dapwx�eÕ�P�Hp%b!jÁh'xaxah
�mjPb!da|�x
eClHparHx ^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �>�
]�¨P^C]²Â�h>dae�|9|!rWg'pwx
r'n$d%pwxa�H|!pw�Px
bceCgÑ¤¬�PÎ5rz�ÆÓ��{«���b�^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]']��
]�¨P^vu2©#r>ª�n�b!��b!nJgHrHjPb9dapqxa�H|!pw�Px
bceCgi¤c�PÎ5r>�RÓ��{«���bõ^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
u�¨
]�¨P^v�2�H�Uko�®r�nJgHrHjPb9dapwx%�H|!pw�Px
bceCg�Ó��{«���b ^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
uP]
]�¨P^��5Óähzdw¦Ïpwh��Hn�b9eCgAÓä�Æ«���b}^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
u�u
]�]�^C]²æG!;b!|!p r>�{xah�gPÔÏx
b!jL�H|!b!j\dab!|!pae�rWgHeCgHf ^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]
���
]�uP^C] ¤¬gÏeCxax�b!fW�HnCh�x |!rHkmlP�Hpwh>pae�rWgÏfHxah�lP¦A^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]ß�L]
]�uP^vu ¤¬gi�PgHd%pwxa�H|!pw�Px
b!j\kob!dw¦ ^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]ß�Wu

e��
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�L^C] ¤äd%dae�fWgPkob�g'p r>�{f�n�rW�Ph>n;b!n�b�kob�g'pad���rWx��NMc� ©;����jPe�dapqx
eC�P�Hpae�rWg ^c^c^9^c^c^9^c^c^�^c^ �L]
�P^C] ��n�nC�Hdapwxahzpae�rWgir>�Rh>n�e�fWgPkob�g'p�^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �WÝ
�P^vu ��n�nC�Hdapwxahzpae�rWgir>�{jPe�dapwx
eC�P�Hpae�rWg ^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �W�
�P^v� `cb!pab�xakoeCgHb�n�rH|�h>n;dq¦Ph�lPb¾�Nx
rHkt¤�`¼da|!¦Hb�kob ^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��¨
]�¨P^C]²��r�nC�PkmgHd�eCgipw¦Hb9Â���« ã�¯�`9æR�Ñdab!|!pae�rWg0^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]']��

�
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¤äd�pae�pan�b r>�$pq¦He�dRk�h�gW�Hd%|�x
eClHpRdw�Hf�f'b!dapab!j;·Wk�h>pab�x
eCh>n�dRlPx
b!dab�g'pab!j­¦Hb�x�bäh�x
b���x
rWk�k9��n�b!|!pw�Px
bcgHr�pab!d���rWx
h�gob!çPlPb�x
eCkob�g'pwh>nÇfWxah>jL�Ph>p%b§|!rH�Px
dab�·;_%`9h>pwh��{h�xah>n�n�b!n$��rHkmlHe�nÕhzpae�rWgm�H�Hdapab�kodasÇ·�r�!;b�x
b!joeCg­�H�Pxah>|��Hd%b
¸ägHe���b�x
d%e�p
�ieCgi«#h>n�n�·J]��'���P^

ÎÌb�h>|ö¦HeCgHfmh9lPh'xah>n�n�b!n$|!rHkmlHe�n�b�x±|!rW�Px
dabäk×e�fH¦�p �Pbchc|!¦Ph>n�n�b�gHf�b�·Pb!dwl®b!|!eCh>n�n��iª�¦Hb�gmpw¦Hb�eÕgHd%pwxa�H|!parWx
pwx
e�b!d­p%rFjPb!n�e��'b�xÏdarWkob!pw¦HeCgHfFpq¦Ph>pme�dõ�®b!eCgHfSjPb!��b!n�rWlPb!j5eCg h�g rWgHf�r�eCgHfÜ�TS�`êlPx
r'ë&b!|!p�^2��gHjPb!b!j;·
kÒ�H|!¦irz�Rpw¦HbÒkmhzpab�x
eCh>n�dc|!r>��b�x
b!jieCgApw¦He�dc|!rW�Px
dabox
bVULb!|!p9¦Hr>ª�ª�bÒ¦Ph
��bÒ�®b!eCgHfijPr�eCgHfÏ��rWx±pw¦Hb<�XW"YXW
Z �{h�xah>n�n�b!n{��rWkmlHe�n�b�xä���Pg�paeCkobm��rHgHdarWx
paeC�Pk\[�lPx
r�ë
b!|!p dw�PlPl®rWx
pab!jF�'��h�g�]�Y���]i|!rWg�pqxah>|!p�^RÎ��PxagHeCgHf
b�gHf�eCgHb!b�x
eCgHf�lPxah>|!pae�|!b9eCg'parmpab�hz|ö¦Ph��Hn�bokmh>pab�x
eCh>n�d e�dcgHrWgÏpwx
e��HeCh>n�^


����o¦Ph>d§�®b!b�gih�x
rW�PgHjo��rWx�h�ªä¦He�n�b�^�¯cgHb�r>�;f�rWrHjmpw¦HeCgHf�d�h��PrH�Hp�
����oe�d�e�p�¦Ph>d§h'gob!n�b!fWh�g'p§jLhzpwh
jPe�d%pwx
eC�P�Hpae�rWg\korHjPb!n�·Çªä¦He�|!¦ie�d e�jPb�h>nÌ��rWx±pab�h>|!¦HeÕgHf�jLh>pwhmlPh�x%h>n�n�b!nÌ|!rWkmlHe�n�b�x�|!rW�Px
dab!d�^

`cb�lPb�gHjPeCgHfÏrWg�ªä¦Hb�x
b�parojLxah
ª pw¦Hb�n�eÕgHbo�Pb!p
ª�b!b�gÏ|!rWkmlHe�n�b�x h�gHjixa�Pg'paeCkob�·Ppw¦Hb�x
bch�x
b�jPe^!;b�x
b�g�p
h�lPlPx
rWh>|!¦Hb!d�parÒ�P�He�n�jPeCgHf�hcjLh>pqh9lPh�xahzn�n�b!n;|!rHkmlHe�nÕhzpae�rWgÏda�Hdapab�ki^�åFb�b�kmlP¦Ph>dae�ù!b<_V`�acbedgf\hQi�_jdkh�acbkhjl
h�lPlPx
rWh>|!¦#·Pªä¦He�|!¦�kmh'Ô>b!d�pw¦He�dä|!rW�Px�dabcjPe^!Éb�x�b�g�p��Nx�rWk�p&�PlHe�|�h>nJlPh�x%h>n�n�b!n�|!rWkmlHe�n�b�x�|!rW�Px
dab!d�^

Î�ª�b!n���biuP^v��¦HrH�Pxcn�b!|!pw�Px
b!d­¦Phzj��®b!b�g²jPb!n�e���b�x�b!j eCg�p%rÛpq¦He�do|!rW�Px�dab�^ÛÎ�¦He�dojPrH|��Pkob�g'pÒe�dmpq¦Hb�g
rWx
fWh�gHe�ù!b!jAeÕgÑp
ª§b!n���bc|!¦Ph�lHpab�x�däh>|!|!rWx
jPeCgHf�n���^

� ¦Ph�lHp%b�xc]cf�e���b!dch�gÏr>��b�x
�He�b!ª�r>�Rpw¦He�d |!rW�Px�dab�^§�HeCgH|!bopw¦He�d�e�d�|!rWgHdae�jPb�x
b!jFh>d�h�gib!çPlPb�x
eCkob�g'pwh>n
|!rW�Px
dab�·Phcpq¦HrWx
rW�HfW¦×b!çUlHnCh�gPh>p%e�rHgÏrWgmp%rWlHe�|!d§p%rÒ�Pbc|!r>��b�x�b!jme�d§f'e��'b�gÏeÕg�pw¦Hb��$x
dap�n�b!|!pq�Px
b�·Ppar�f'b!pw¦Hb�x
ª e�pw¦iªä¦Phzp±h'x
bcb!çUl®b!|!pab!jA�Nx�rWk�dapw�HjPb�g'pad�^

� ¦Ph�lHp%b�xäuoe�d9h�gÑeCg�pwx�rWjL�H|!pae�rWgApar�
����inCh�gHfW�Phzf�b�·Ld%eÕgH|!boe�pcª e�n�nR�PborW�Px lPx�eÕk�h�x
�Ûx�bq��b�x
b�gH|!bor>�
nÕh'gHfW�Ph>f�boªä¦Hb�gApwh>nCÔ'eCgHfõh��®rW�HpcjLh>pwh�lPh�xah>n�n�b!n{|!rWkmlHe�nCh>pae�rWg\d%�Wdap%b�kod�^äã�rÏbV!ÉrHx
p e�d9kmh>jPb�par­f'e��'b
h�gÏb!çWp%b�gHdae���b9jPe�da|��Hdad%e�rHg�rHgÏpw¦He�dänCh�gHfW�Phzf�b�^

� ¦Ph�lHp%b�xJ��e�dRh�g�eCg�pqx
rWjL�H|!p%e�rHgopar>���nmU·
daeCgH|!b e�p{ª e�n�n$�®b§rH�Px{�PgHjPb�x
n�eÕgHb�|!rWkmko�PgHe�|�h>pae�rWg×da�Wd%pab�k
��rWx��P�He�n�jPeCgHf�x%�Pg�paeCkobid%�Wdap%b�ki·§h'g²eÕgHjPe�dwl®b�gHdwh��HnCb |!rWkmlPrHgHb�g�pmrz�¾h\jLhzpwhFlPh�xahzn�n�b!n�|!rWkmlHe�nCh>pae�rWg
da�Wd%pab�ki^

� ¦Ph�lHp%b�x��mlPx
r>�We�jPb!dch<�U�He�|!ÔÏparW�Px�rWgÏªä¦Phzp ª�b9kob�h�gi�'�po"����qigHrWjPb9lPx
r'fWxah�kod
^°���PxalPr'dab9r>�
pw¦He�dän�b!|!pw�Px
b�e�däparmh>n�n�r>ªÀd%pw�HjPb�g�p%d parm¦Ph
��b9h�gÏb�h�x
n����PgHjPb�x
d%pwh�gHjPeCgHf­rHgÏªä¦Ph>päho|!rHkmlHe�n�b�x�dw¦HrW�Hn�j
lPx
rWjL�H|!b�·#h�gHj�¦Hr>ª�pw¦Hbc|!rHkmlHe�n�b�x�eCg'pab�xalHnCh
�Wd�ª e�pw¦�xa�Pg'paeCkob�^

� ¦Ph�lHp%b�xc�ijPe�da|��Hdadab!dmh�g�
����'¹�n�eCÔ>b­jLhzpwhÏjPe�dapwx
eC�P�Hpae�rWg²korHjPb!nReCg\jPb!pwh>e�n�^i��gFlPh'x
pae�|��HnCh�x!·�n�rW|�h>n
daparWxahzf�bÒh>n�n�rH|�h>pae�rWgAda|!¦Hb�kob!d9h�gHj\f�n�rW�Ph>nr >n�rH|�h>n{eCgHjPb!çÁk�h�lPlHeCgHf�d9h�x
b�dapw�HjPe�b!jÜ�PgHjPb�xchigHr�pae�rWgAr>�
h>n�e�fHgPkob�g�p�¹�jPe�d%pwx
eC�P�Hpae�rWgFh�x�e�pq¦Pkob!pae�|�^

� ¦Ph�lHp%b�xR�ce�d hcpq¦HrWx
rW�HfW¦×jPe�d%|��Hdadae�rWgÏrWgojPb!d%e�fHgmr>�Jh�l�dgs�be_Vdutv`XbkhVl\w�_V_xw�y\l�h�s�z�_Vd|{cbki�_ö· ÊÏ�iÊ ��rWx
dw¦HrWx
p�^

�He



� ¦Ph�lHp%b�xm�\eCg�pqx
rWjL�H|!b!di�Ph>dae�|Fxa�Pg'paeCkobi���PgH|!pae�rWgHd���rHxmh\jLh>pwh lPh�xah>n�n�b!nä|!rHkmlHe�nÕhzpae�rWg2da�Wd%pab�k
dw�PlPlPrWx�paeCgHf x�b!fW�HnCh�xÏjLh>pwh²jPe�dapwx�eÕ�P�Hp%e�rHgHdÁh'gHj�jLh>pwhSh>|!|!b!d%dÛlPh>pap%b�xagHd�^ � ¦Ph�lHp%b�x
d��Sh�gHjÀ�Sh�x�b
dae�dapab�x
d�·®par�f�b!pw¦Hb�x�pw¦Hb!�ijPb!d%|�x
eC�Pbmh�gÏeCg�p%b�x��Nhz|!b9�Pb!p
ª�b!b�gi|!rWkmlHe�n�b�x�h�gHjÛxa�Pg'paeCkob�^

� ¦Ph�lHp%b�xÒÝAjPb!��b!n�rWlHdÏh�p%b!|ö¦PgHe}�P�Hbi��rWx�jPb!pab�xakoeCgHeCgHfÜ|!rHkmko�PgHe�|�hzpae�rWgSx
b��P�HeÕx�b�kob�g�pÏ�Pb!p
ª�b!b�g
p&ª�rmjPe�dapqx
eC�P�Hpab!jÜx
b!fW�HnCh�xch'xaxah
� Z dab!|!pae�rWg~[cx
bq��b�x
b�gH|!b!d�^c��g\lPh�x�pae�|��HnÕh'x!·#ª�b9|!nCh>dadae~���\pw¦Hb9|!rWk�kÒ�PgHe~¹
|�h>pae�rWgFx
b��P�HeCx
b�kob�g'poeÕg'parApw¦Px
b!biÔ�eCgHjPd���a�i0zVi�f<f@`�a�dkzVw�bed�i�a$·�sV��d �vb>zVi�f<f@`�a�dkzVw�bed�i�a$·Jh'gHj5_xh�f\wV{
zji�f<f<`�a�dkzjw�bedki�a#^ä��rWgHjPe�pae�rWgHd���rWx�b�h>|!¦�rz�Rpw¦HbÒÔ'eCgHjPd9h�x
b9jPb�x�e��'b!j;^9Î ¦Hb!dabo|!rWgHjPe�pae�rWgHd9h�x�b9pab!dap%b!j
eÕgÑ|!rWkmlHe�n�bopaeCkobceCgirWx
jPb�x±parmf�b�gHb�xahzpabcbV�­|!e�b�g�pcgHrHjPbÒlPx
r�fHxah�ki^

� ¦Ph�lHp%b�xä�oe�d9h�jPe�da|��Hdadae�rWg\rHgi|!rWkmlHe�nCh>pae�rWg lPx
rW|!b!d%d�^ä�HeCgH|!bodapw�HjPb�g'padch�x
b9b!çPlPb!|!p%b!jFparm|!rWkÒ¹
lHn�b!p%bõhÏdwk�h>n�n{rWlPb�xahzpae�rWgPh>n{|!rWkmlHe�nCh>pae�rWg da�Hdapab�kyh>d9hÏp%b�xakylPx
r�ë
b!|!p�·#pw¦He�d�jPe�d%|��Hdadae�rWg e�d¾��rH|��Hdab!j
rWgFhilPh�x
p%e�|��HnCh�x¾da|!¦Hb�kobmh>dadarH|!eCh>pab!jFª e�pw¦ hilPh�x
pae�|��HnCh�xcdq�P�Hdab!p9r>�N
����#· ï;ð!ñ;ðßòWóPô ·#pq¦HbÒpqh�x
f�b!pcr>�
pw¦Hb9lPx
r�ë
b!|!p�^

� ¦Ph�lHp%b�xä]
¨9eCgH|!nC�HjPb!d9h�g�r>��b�x
�He�b!ª2��rWx�darWkobc|!rHkmlHe�n�b�x±|!rWgHdapwxa�H|!p%e�rHgÏparWr'n�d
·�
���� ô ü���o����Çü����Ç·
h�gHj�o���m��$^HÎ ¦He�dRn�b!|!pw�Px
b�e�d�eÕg'pab�gHjPb!jÏparÒ¦Hb!nCl�dapw�HjPb�g'padRp%rcjPr9pw¦HbälPx�r�ë
b!|!p�·Wh>d{ª�b!n�n;h>d{f�e��HeÕgHfopw¦Hb�k
darWkoboe�jPb�hÏrWgAªä¦Ph>pcÔ�eCgHjFrz�RparWr'n�d9h'x
bmh��>h>e�nCh��Hn�bo��rHx |!rWk�lHe�n�b�x¾|!rWgHdapwxa�H|!p%e�rHgHd�^9�HeCgH|!b­pq¦Hb!�Û¦Ph
��b
�Pb!papab�x�ª�rWx%Ô�eCgHf�ÔHgHríª�n�b!jPf'bÒª�e�pq¦�d%rWkobor>�Rpw¦HboparHr�n�d�·;æRx�r�nJ¤cÔ�h'x
dw�\h�gHj��9�Ph�gHd%rWgHfp�Ì¦Ph�gHfifWh
��b
h�gÏeCg�pwx�rWjL�H|!pae�rWgArWgi�P¸���« h'gHjÛ�Ph>f�b��2�o·Çx
b!dwlPb!|!p%e��'b!n���^ �Æpw¦Ph�gPÔ�pw¦Hb�k ��rWx�pw¦Hb9¦Hb!nCl#^

� ¦Ph�lHp%b�xo]�]ÒhzjPjLx
b!dadab!d�|!rWkmlHe�nCh>pae�rWg\e�dadw�Hb!dox
b!nCh>pab!jFp%r�kÒ�Hn�pae�jPeCkob�gHdae�rWgPhzn±h'xaxah
�Wd
·LeCgFlPh�x�pae�|q¹
�HnÕh'x!·�pw¦HbÛlPx�rW�Hn�b�kod­ª�bAb�gH|!rW�Pg�p%b�xoªä¦Hb�g2jPb�h>n�eCgHfSª e�pw¦ l®b�xako�Hpab!j jPeCkob�gHdae�rWgHd
·äxah�gPÔz¹&x
b!jL�H|!b!j
dab!|!pae�rWgHeCgHfL·Çb!pa|�^

� ¦Ph�lHp%b�x ]�u�e�d hÒlPx�eÕk×e�p%e��'bcjPe�d%|��Hdadae�rWgirHgmdarHkobärz�Épq¦Hbäe�dadw�Hb!d�x
b!nCh>pab!jÏparo|!rWkmlHe�n�eÕgHfÏeCxax
b!fW�HnCh�x
lPx
rW�Hn�b�kod�^

Â�b!��rWgHjmpq¦Hbän�b!|!pw�Px
bcgHr�pab!d
·W��|!rWgH|!nC�HjPbcª e�pw¦�darWkob�x
b�kmh�xaÔ'd{rWg�pw¦He�d Ô�eCgHjÏr>�;|!rW�Px
dab�·Hh�gHj­f'e��'b
darWkobcpw¦HrH�HfW¦�p%dR��rWx����Px
pw¦Hb�x±eÕk�lPx
r>��b�kob�g'p�^

¤c�PrW�HpÆ��rWg'pad��Hdab!jmeCgmpq¦He�d�jPrH|��Pkob�g'p�·Ph>n�pw¦HrW�HfW¦oe�p��´d§¦Ph�x
j�parÒÔ>b!b�l�|!rWgHdae�dap%b�gH|!��·Wpq¦Hb���r'n�n�r>ª eCgHf
e�dokorWx
b�rWx�n�b!dadÒlPxahz|!pae�|!b!j;^\��� ó ü	�~� ð ýÇü�� ô ÿ ñ ý�e�do�Hdab!j\��rWx�pw¦HeCgHf�dÒ¦Ph
�HeCgHfÛkob�h�gHeCgHfFx
b!nCh>pab!j par
_a|!rWgHdapwh'g�pasÇ·Jdq�H|ö¦Sh>d����nm�|!rWgHdapqh�g�p%d�·{hFlHe�b!|!b�r>�¬lPx�r�fWxah�k |!rHjPb�·Rb!p%|�^r�Dh�f>{���w�sVd���hVl<�vi�a�b�e�do��rWx
b�kmlP¦Ph>dae�dmr>��darWkobÏe�jPb�h\rWxcpq¦HbÏ�$x
dap9rH|!|��Pxax
b�gH|!bAr>�ädarHkobmpab�xak×d�^Fã b!�'b�x
pw¦Hb!n�b!dad�·Rh'gHr�pw¦Hb�x�ª h��
par­d%b!b9pw¦Hbm�Hdab�r>�Dh�f>{���w�sjdr��hVl>��i�a�b�h�gHj�ý�� ó ü��X� ð ýÇü�� ô ÿ ñ ýÏe�dcpw¦Ph>p pw¦Hb!�\h�x
bo�Hdab!ji��rWx�h�g���gHrHg
æRgHf�n�e�dw¦5ª�rWx
jPd��$x
dap Z rWxoªä¦Hb�gHb!��b�x�[ih�lPlPb�h�x�eÕgHf2eCg rHx
jPeCgPh�x
��lPh'xah>fWxah'lP¦Hd�^4� 8#D�O Y�8;ML@ e�di��rWx
eÕg'pwx
rHjL�H|!pae�rWgÑr>�°eCkml®rWx
pwh'g�pägHr'pae�rWgÏrWx�|!rWgH|!b�lHp
^

��pw¦Ph�gPÔÏ`crWgA©#b!dwÔ'e�ª���rWx�lPx
rWlPr'daeCgHf­pw¦Hb�e�jPb�hÏr>�§k��­pab�hz|ö¦HeCgHfipw¦He�d�|!rW�Px
dab�·Çpw¦Ph�gPÔilPx
rz��b!dad%rWx
�cb!r�!Jx
b!�i«Çríç#·#jPeCx
b!|!parWx¾r>�§ã��L¤��c·;h�gHjÜlPx
rz��b!dad%rWxä��h�x
n�r�d9Ó�h�x
pwkmh'gPg#·#jPeÕx�b!|!parWx�r>� � ���\`cb�lPh'x
p
¹
kob�g�p���rWx�dw�PlPl®rWx
paeCgHf\h�gHjFh�lPlPx
r>�WeCgHfApw¦He�dcb!çUl®b�x
eCkob�g�pqh>pae�rWg#^m��h>n�daripw¦Ph�gPÔApw¦Hbopw¦Px
b!bodapq�HjPb�g�pad
ªä¦HrÛ¦Ph>j dw�Px
�He��'b!jÜpw¦Px�rW�HfW¦Apw¦He�do|!rW�Px
dab�·G�9xah�g'p9��gHf'b�x
dar�n�n�·���eÕg'�HeÕgHfF©#e�·{h�gHjÜæ�x
r�n{¤cÔ�h�x�dw�#^Ï¤ p
nÕhzdapä�P�Hp gHr�p�n�b�h>dap�·HjPe�da|��Hdadae�rWgHdcª�e�pq¦­k��­x
b!d%b�h�x
|!¦���b!n�n�r>ª d eCgi�{h�xah>n�n�b!n;�Hr>��p&ª h�x�bä�H�Wd%pab�kod��9x
rH�Pl
r>�§ãä�Ç¤ä�¾·$Â�x
�Wh'g�� h�x%lPb�g'pab�x!·n�Wh�kob!d9��r>ª e�b�·c�9�Ph�gHd%rWgHfp�Ì¦Ph�gHfL·#h�gHj0MR�P¦HrWgHfiåFb�g\h�x
boh>n�ª±h
�Hd
eÕg'�íhznÕ�Ph'�Hn�b�^

�äeCh>rHkoeCgHfõ©#e
�H�Uxahz|��Hdab�·Lã�b!ª�M{rWx%Ô
�Wh�gH�Ph�x
�i�P]�·#]������®^

�He�e
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Î ¦Hb\|!rW�Px
dabAe�dijPb!d%e�fHgPh>pab!j�h>dF_ ÊÏKP@!K} �KL<
KLD�DE?UDÑ798ÌÍÁI�B�DEKP@�BE8;MyÈ#àJ=!@!?ÇÍÁ=§´ ÊÏ?U=
BC¢ÌM³K#M;O
½>ÍÁI�DC?ÇÍ\?LML@!KP@�BE8;M sL·Pr�!Éb�x�b!jieÕgA�H�Ux%h>|��HdabÒ¸�gHe���b�x
dae�p
�ieCgi«#h>n�n�·Ì]������P·Hª e�pw¦Ñ|!rWjPb9�����~ �� ������¨'¨P^

�HeCgH|!bcpw¦He�d�e�d�pw¦Hb��$x
dap�paeCkob�dw�H|ö¦Ïhc|!rH�Px
dab�e�d�r�!;b�x
b!j�eÕgi�H�Pxah>|��Hd%b Z h'gHj­�x�vk�jPr�eCgHfoe�p�pw¦Hb��$x
dap
paeCkob�[!·P��|!rWgHdae�jPb�x�e�p§b!çPlPb�x�eÕk×b�g�pwhzn�^�Î ¦H�Hd�·Hpw¦Hb��$x
dapRn�b!|!pw�Px�bäe�d jPb!��r'pab!jmparoh�gmb!çPlHnCh�gPh>pae�rWgÏrz�Épq¦Hb
|!rW�Px
dab�^{Î ¦Hb�b!çUlHnCh�gPh>p%e�rHgoe�dRh�x
rW�PgHj�pw¦HbRpw¦Px�b!b±lP¦Px%h>dab!d�eÕg�pw¦Hb�pae�pan�b��*l�h�sVd¶µ"a�w�acl2defD{c·¶h�f\h�a�bkw"bed�i�a#·
l�w�bkwQ{Xw�_¸w"·g·}h�·�·Ph�gHj¹zji�f>{�dk·}w�bedki�a0sjy�s�bkh�f<sö^

ºD»Vº ¼�½¿¾�ÀcÁxÂÄÃÆÅ>ÃÈÇÉÁVÊÌË<Íx¾NÊÌ¾NÃ�Î�ÅÏÎ�ÁxÐÄÃÈÑ
Î ¦Hb |!rW�Px
d%b§e�d�|!rWgH|!b!e���b!j­p%r9�HeÕhzdRpar�|!rWgHdapwx%�H|!pae�rWgor>�#jLh>pwhclPh�xahzn�n�b!nÇ|!rWkmlHe�nCh>pae�rWgoda�Hdapab�k×d�·>eCgHdapab�h>j
r>�;darWkobä�Px�rWh>jo|!r>��b�xah>f�b�r>�$�>h�x
e�rW�Hd h�gPh>n��Hdae�d±h'gHj­lPx
r�fWx%h�k�pwxah�gHd���rWx%kmh>pae�rWg�pw¦Hb!rWx�e�b!dV >pab!|!¦PgHe¶�P�Hb!d
eÕgAlPh�xah>n�n�b!n�|!rWkmlHe�n�b�x |!rWgHd%pwxa�H|!pae�rWg#^

¤�d×hÑjPb!dae�fWgHb!jSrW�Hpa|!rHkob�·{h�d%pw�HjPb�g�p��$gHe�dw¦Hb!jSª e�pw¦ pw¦He�dm|!rW�Px�dabme�dmb!çPlPb!|!pab!jSpar\¦Ph
��bmdarWk×b
ª§rHxaÔ�eCgHfÜÔHgHr>ª n�b!jPf�bir>�¬hAjLh>pqhFlPh�xah>n�n�b!n |!rWk�lHe�nCh>p%e�rHgSda�Hdapab�ki·°�Nx
rHk¶d%�Wdap%b�k¶rHx
fWh�gHe�ù�h>pae�rWgSh'gHj
eÕk�lHn�b�k×b�g�pwhzpae�rWgilPr�eCg'p�r>�J�He�b!ª�^RÓ b� zdw¦Hbädq¦HrW�Hn�jõ�®bc|!rWg'�LjPb�g�p�paro�Pbch�gÏh>|!pae���bclPb�x
darHgmeCgÏh9p%b�h�k
par�jPb!��b!n�rWl²hÏjLh>pwhAlPh�xah>n�n�b!nR|!rHkmlHe�nÕhzpae�rWg²da�Hdapab�ki^ÏÓ bme�dogHr�p9b!çPlPb!|!pab!j;·ÆrW�Hpcr>� pw¦He�d9|!rW�Px�dab�·�par
¦Ph��'b9�Px
rWh>j� >jPb!b�lAÔWgHr>ª n�b!jPf�bcrHgÏ|!rWg�p%b�kmlPrWx%h�x
�ilPh�xah>n�n�b!n;|!rWkmlHe�n�b�xcx
b!dab�h'x
|ö¦ix�b!dw�Hn�pad�^

¤�dRhckob�h>dw�Px
b�eCg�pw¦He�dRdwlHeCx
e�p�·'dapw�HjPb�g'padRh�x
b�b!çPlPb!|!pab!j�paräjPr9hclPx�r�ë
b!|!p{par¬�P�He�n�jÏdarWkob lPx
eCkoe�pae���b
jLh>pwhÏlPh�xah>n�n�b!nJ|!rHkmlHe�nÕhzpae�rWg\da�Hdapab�k}eCgApw¦He�dc|!rW�Px
d%b�^äÎ ¦He�dclPx
r�ë
b!|!päª�e�n�n�|!rW�Pg'p¬��¨"Ò par>ª h�x
jPd��$gPh>n
fWxah>jPb�^

Î ¦He�d�dab!pad �Ph>dae�|9p%rWgHbcr>�{pw¦Hb9kmh>pab�x�eÕhzn�d�parm�Pb�jPb!n�e��'b�x
b!j;^

ºD»¸Ó ¼�½¿ÅNÎ�ÅÌË<ÅNÔÕÅ�ÍxÍ�¾�ÍxÑ
Î ¦Hbopab�xakÌl�w"bkw<{Xw�_¸w"·g·}h�·®rWx2l�w�bkwÖ{Xw�_xw�·e·}h�·^desjft¦Ph>dc�Pb!b�gF�Hd%b!j�eCgA�íh�x
e�rW�Hdc|!rHg�pab!çHpad�^ �±rW�HfW¦Hn���·#ª�b
r>��p%b�gÏdab!b9pw¦Hb�kXh>d eCg

]



× l�w"bkwQ{Xw�_xw�·e·}h�·Wh'lPlHn�e�|�h>p%e�rHgHd
× l�w"bkwQ{Xw�_xw�·e·}h�·WlPx�r�fWxah�k�koeCgHfmnCh�gHfW�Ph>f�b!d
× l�w"bkwQ{Xw�_xw�·e·}h�·�|!rHkmlP�Hpwh>pae�rWgik×rWjPb!n�d
��jPrWgc��p�ÔWgHr>ª�h�g'�mkorWx
b���rHxakmh>nLh�gHjÏª�b!n�nÉhz|!|!b�lHpab!jijPbq�$gHe�pae�rWg���rHxDl"w�bkw>{Xw�_¸w"·g·}h�·^desjf�pq¦Ph�gmpq¦Hb

��r�n�n�r>ª eCgHfm��x
rWkXÓä�Æ«�¦Ph�gHjL�®rWrHÔ0Øv��Ù&·Hªä¦He�|!¦idw¦HrW�Hn�j\korWx
bcrWx±n�b!d%dä|!rWg'��b!�Ïpw¦Hb9kob!dadqh>f�b�^
Î ¦Hbodwh'koborWlPb�xahzpae�rWgFkmh
���PbÏh�lPlHn�e�b!j²parikmh�g'��b!n�b�kob�g'pad9rz�±hÏjLh>pwh�rW�Hë
b!|!p9h>p�pw¦Hb
dwh'kobcpaeCkob�^

ÚÕÛkÜ�ÛÝÚ Þ�ßnà�ß5á*ß�â�ß�ãkãåä�ã@ßcá�áæãkçåè~ßnà	çåéëê�ì
��nCh>dadae�|�h>n{x
bq��b�x
b�gH|!b!d parmjLhzpwholPh�xah>n�n�b!n°h'lPlHn�e�|�h>p%e�rHgHdceÕgH|!nC�HjPb

× �{h�x�paeCh>n#jPe|!;b�x
b�g'paeCh>n;b��P�Ph>pae�rWg Z �{`9æ*[�dar�n���b�x
d
× ��kmh>f�b9lPx
rH|!b!dadaeCgHf
× ©#eCgHb�h�x�h>n�f�b��Pxah×rWlPb�xahzpae�rWgHd
Î��UlHe�|�h>n�_wgHrWgHsmjLh>pqhÒlPh'xah>n�n�b!n°h�lPlHn�e�|�h>pae�rWgHd9k�h��Ï�Pb
× ÎÌb!çWp�lPx
rW|!b!d%daeCgHfL·Ldq�H|ö¦ih>d�kmh�g'�­ª�b��ih�lPlHn�e�|�h>pae�rWgHd�^
× µFh�g'�m¤c�§h'lPlHn�e�|�h>p%e�rHgHd�·Ldq�H|ö¦Ah>d fWh�k×b!d�^
`9h>pwh�lPh�xah>n�n�b!nJh�lPlHn�e�|�h>pae�rWgHdc�Hdw�Ph>n�n��ib!çHe�d%päh>d�|!rWx
b�|!rWkml®rWgHb�g�p%d r>�°¦He�fW¦Hb�x�n�b!��b!n�h�lPlHn�e�|�hzpae�rWgHd�·

dw�H|ö¦Ah>d
× �{h>p%pab�xag�x�b!|!r�fWgHe�pae�rWg²�Hdw�Ph>n�n��ÜgHb!b!jPd9par�h'lPlHn��\eCkmh>f'b­lPx
rH|!b!dadaeCgHf�pab!|!¦PgHe}�U�Hb!dmh>dcn�r>ªtn�b!��b!n
lPx
rH|!b!dad�^

× µFh�gH�'�Nhz|!pw�Px
eCgHf�lPx
rH|!b!dad9daeCko�HnCh>pae�rWg#·�dw�H|!¦\h>d9|!¦Hb�koe�|�h>n§lHnCh�g'pad�·;�Hdq�Ph>n�n�� |!rWgHdae�dapad�r>�±hÏdab!pr>�{|!rHrWx
jPeCgPh>pab!jijLh>pqhmlPh�xah>n�n�b!n�|!rWkmlPrHgHb�g�pad
^
ÚÕÛkÜ�ÛuÜ Þ�ßnà�ß5á*ß�â�ß�ãkãåä�ã@áæâ�écíÕâ�ßcî©îïçåê�í©ãåßcê�í�ð*ßní�ä�ì
Î ¦Hbc��r�n�n�ríª�eÕgHfÏe�dähmx
b�hzdarWgPh��Hn�b9|!¦Ph�xahz|!pab�x
e�ù�h>pae�rWg���rWx�jLh>pqhÒlPh'xah>n�n�b!nJnCh�gHfW�Phzf�b!d�^

��rHkmlP�Hpab�x{nCh�gHfH�Ph>f�b!d�pw¦Ph>p�lPx
r>�We�jPb���h>|!e�n�e�pae�b!d���rWx�lPx
r�fHxah�kmkob�x�p%r9b!çPlPx
b!dad�jLh>pwholPh�x�¹
h>n�n�b!n�e�dwk eCg�h�gih�lPlHn�e�|�h>pae�rWg#^

«LrHxReCgHdapqh�gH|!b�·Ppw¦Hb!�Ïdw¦HrW�Hn�jÛlPx�rí�He�jPbcdarWkob9Ô'eCgHj�r>��jLh>pwholPh�xah>n�n�b!n�rWlPb�xahzpae�rWgÏ|!rWgHdapwx%�H|!pad�·Hdw�H|!¦
h>d eCgi«ÇrWx
pwxah'g­���®·

u
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ªä¦He�|ö¦i�Hdw�Phzn�n��ikob�h�gHd h>n�nLb!n�b�kob�g'pad rz�É¤�h�x
bä�Pl®jLh>pab!j0dea\{Xw�_¸w"·g·}h�·��'�o|!rWxax
b!dqlPrWgHjPeCgHfmb!n�b�kob�g'pad r>�
Â�lHnC�Hd¬uP^�¤cgHr�pw¦Hb�x�b!çPh�kmlHn�b�eÕgÑ«LrWx�pwxah�gi����e�d�·

����ñ�ó�ô�ô©ö��Fü ÷��j÷Vø�ø�ù ó�ö���ùFü�ûcö���ùFý��
¯cgH|!bÒh>fWhzeÕg#·®pw¦Hbm]�¨�¨ob!n�b�kob�g'pad�r>�J¤th�x�bcdw�PlPlPr�d%b!j�parof�b!pä�Pl®jLh>pab!jAeÕgAlPh�xah>n�n�b!n�^

Ó��{« Z Ó�e�fH¦F��b�x���rWxakmh�gH|!b�«LrWx�pwxah�g~[�lPx
r>�We�jPb!dokorWx
boª h
�Wd���rWx�b!çUlPx
b!d%daeCgHfÛjLhzpwhilPh�xah>n�n�b!n�e�dwki·
dw�H|ö¦Ah>d�·
�
	�����
�������ò���ò�����ò����

������ü ÷�ú ÷Vø�øó�ö���ù�ü ûcö���ùFý³÷ò��������
ªä¦He�|ö¦\|!nCh>eCkodcpq¦Ph>päpq¦Hbõ]
¨�¨me�pab�x%h>pae�rWgHdc|�h�g\�Pbob!çHb!|��Hpab!jÿdea w�any�i�_xl�h�_�÷ h�dapwx�rWgHf�b�x�h>dadab�x
p%e�rHg
pw¦Ph�g�dea�{~w�_xw�·e·¶h�·�^

åFbcgHr�pab pq¦Ph>p�rWx
jPeCgPh�x
�m`9¯ n�rWrHlHd§eCgÏ«{¯c�JÎ���¤¬ã ����e�d gHr�p h�lPh�xah>n�n�b!n;rWl®b�xah>pae�rWg�|!rWgHdapwx%�H|!p�·
pw¦HrW�HfW¦il®b!rWlHn�b×k�h���h��x{c·¶i�d�bÌjLh>pwholPh�xah>n�n�b!n�e�dwk rW�Hp r>�{e�p�^

¯cgHbÒk×rWx
b�b!çUh�k�lHn�b�eCgÛ��� Z Î�µF�c·H|!rWgPgHb!|!pae�rWg�k�h>|ö¦HeCgHb!dj[ß·
�������� "!$#�%&!('�% ó�) �+*� -, .�/0�1�� 32 ��465 �����7���� �8 4�9 � )�: þ /�.��)�;&�kó�) �+*3 <� ú>= , .�/<?7 4@��)  ;�A 8B�7� 9 ��C�C6 �C<D�� 9E� � = C� ��F8 4 2+ 9�; � �G) �������7 H/+.
� ü�=�ýÿþ , .�/<�7� 9 ��C�C6 �C��3��� ��I6) *� )�; � ; � ;  +*� )6; /�.
¤�jLh>pqhÒlPh'xah>n�n�b!nJlPx
r�fWx%h�kmkoeCgHfonCh�gHfW�Ph>f�b9k�h��Ïh>n�darmlPx
r>�We�jPbcdarWk×bäjLh>pqhÒk×b!|ö¦Ph�gHe�dwk³��rWx�lPx
rz¹

fWxah�kmk×b�x�paripab!n�nR|!rWk�lHe�n�b�xo¦Hr>ª¼jLh>pwhÏrW�Uë&b!|!pad9h'x
bm�Pb!dap�jPe�d%pwx
eC�P�Hpab!j �Nx
rHkyh�lPlHn�e�|�hzpae�rWgÜl®r�eCg�por>�
�We�b!ª9^�«LrWx�b!çPh�kmlHn�b9eCgAÓä�Æ« ·

��ñ��6J�ò�K�K���ñ�KL��ö # ù�@��K���ñ@��û�M7��ò�ó�ö û�ô���J�N�ùO�+���7�B�
kob�h�gHd par�jPe�d%pwx
eC�P�Hpab9b!n�b�kob�g'pad�r>�Rh�xaxah
�m¤�rWg'paro�­lPx
rH|!b!dadarWx
d�eÕgAhm�Hn�rW|!Ô'�Ï�Nh>dq¦He�rHg#^
ÚÕÛkÜ�ÛQP Þ�ßnà�ß5á*ß�â�ß�ãkãåä�ã@è~éÕî©á*ð�à�ßnà	çåéëê4î éSR*ä~ãåì
Î ¦Hb�x
bäh�x�bRp
ª�r¬�Ph>d%e�|�korWjPb!n�dÆ��rWxÌjLh>pwhclPh'xah>n�n�b!nL|!rWkmlP�Hpqh>pae�rWg#^;¤cx
|!¦He�pab!|!pw�Pxah>nP|!rHgH|!b�lHpRe�d{jPb�lHe�|!pab!j
h>d eCgi«{e�fW�Px
bm]'^C]�^

× Ó�r�dap
¹&gHrHjPb Z kmhzdapab�xx >d%nÕh
��b�[®÷ê¦Hr�d%p;|!rWg'pwx
r�n�dj >|!rHrWx
jPeCgPh>p%b!dJlPx
r�fWx%h�k2b!çWb!|��Hpae�rWg#·>eCg'��rWÔ>b!dV >dw�Hdwl®b�gHjPd
gHrHjPbÒlPx
rH|!b!dadarHx
d��Ph>|!pae��He�p%e�b!d
^§Ó�r�dapäh'gHj�gHrWjPb!dc�Hdw�Ph>n�n��Ûxa�PgÏjPe^!;b�x
b�g'pälPx
r�fHxah�kod�^

× o"����qo÷��HeCgHf�n�bÒ��x
r�fWx%h�k¼µF�Hn�paeClHn�b9`9h>pwh¾÷øpw¦Hb�dwh�k×b9lPx
r�fWxah'ktxa�PgHd eCgÏb!��b�x��õlPx
rH|!b!dadarHx!^
��x
rW|!b!d%darWx
d2zVi�i�_xl�dea�w�bkh�pw¦Hb�kodab!n���b!d��HeÕh×pw¦HbÒlPx
r'fWxah�ki^
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CONNECTIONS

. . .

CONNECTIONS

. . .

HOST

«{e�fW�Px
bÏ]�^C]��Ì`9h>pwholPh�xahzn�n�b!n�|!rWkmlP�Hpwhzpae�rWgikorHjPb!n�d

Î ¦Hb¾��r�n�n�r>ª eCgHf�dwÔzb!n�b!p%rWgHd¬x�b�lPx
b!dab�g'p9hmf�b�gHb�x%h>n;��xah�k×b!ª§rHxaÔmrz�§¦Hr�dap
¹&gHrHjPbmkorWjPb!n�eCg\darWk×b9b!ç'¹
e�d%paeCgHfSda�Wd%pab�kod�^S¤�dmª�b�|�h'g²dab!b�·�pw¦Hb!� h�x
bUT~e�d%rWkorWxalP¦He�|��C·�pq¦HrW�HfW¦ ��x
rWk p
ª�r\par�pwh>n�n��SjPe^!;b�x
b�g�p
da�Wd%pab�kod�^
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\�\�\
åFbcª e�n�n{x
b!dapwx
e�|!p rH�Px�jPe�da|��Hdadae�rWgHdcpar\o"����q���rWx�x
b!d%p r>�{pw¦Hbc|!rW�Px
dab�^
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CompilerHPF
programs

.f F77
compiler

.o Linker

runtime
lib
MPI

MPI
obj

other
obj
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«{e�fW�Px
bm]�^vu��J¤cx
|!¦He�pab!|!pw�Px
b�r>�Æh�jLh>pqhmlPh�xah>n�n�b!n�|!rWkmlHe�nCh>pae�rWgid%�Wdap%b�k
ºD»nm ¼po ÐÄÊ Ë<ÁxÍ�ÅNÎ�ÁxÐÄÃ,ÀrqÈÀnÎ�¾ÏÊ ÀcÑ
åFb­ª h�g'pcparAjPe�d%paeCgHfW�He�dw¦²darWkob!pq¦HeÕgHfA��x
rWk'zji�f>{�dk·}h�_!^Ï«LrWx¾nÕhz|öÔAr>�äh\�Pb!pap%b�xcpab�xakÑ·�zVi�f>{�d�·}w�bedki�a
sjy�s�bkh�f e�d­lHe�|!Ô>b!j;^SÎ ¦Hb�kob!dadqh>f�bÏe�d��õhA|!rWk�lHe�nCh>p%e�rHgSda�Hdapab�k eCgH|!nC�HjPb!d­p
ª�r\b��U�Ph>n�n��SeCkmlPrHx
pwh�g'p
|!rWkmlPrHgHb�g�pad�·P|!rWkmlHe�n�b�xch�gHjidw�PlPl®rWx
paeCgHfÏn�eC�Pxah'x
��·LeCgAlPh�x
pae�|��HnCh�x!·Ppq¦Hb\_V`�acbedgf\h�^

��g²lPx
eCgH|!eClHn�b�·R|!rHjPb­eCgSxa�Pg'paeCkob­k�h��F�®bõlPh�x�p9r>� |!rWkmlHe�n�b�x���dorW�HpqlP�Hp�·{lPx
b!dw�Pkmh��Hn��FeCkmlHn��HeCgHf
¦He�fH¦Hb�xäl®b�x���rHxakmh�gH|!b�^RÎ�¦He�d��We�b!ª�jPb!dwlHe�dab!dceCkml®rWx
pwh'gH|!bcr>�°xa�Pg'paeCkob�·Pªä¦He�|!¦ie�dägHr�p�ªä¦Phzp ª�bäª h�g'p
paripwh�Ô>b�^�åFbmª h�g'p�parib�kmlP¦Ph>dae�ù!bÏpw¦HboeCkmlPrWx�pwh�gH|!bmr>� xa�Pg'paeCkobmeCgÜhÏ|!rHkmlHe�nÕhzpae�rWgFd%�Wdap%b�ki^ÒÎ�¦Hb
�He�f'f�b!dapih>jP�íh�g'pwh>f'bir>�¾lHnCh>|!eCgHf xa�Pg'paeCkob Z eCg f�b�gHb�xah>n�·�n�eC�Pxah�x
�2dw�PlPlPrWx�pj[oeCg h\jPe�dap%eÕgH|!p�l®r�dae�pae�rWg
lPb�xa¦Ph�lHdce�dce�p�r�!;b�x
d¬h�jPe��We�jPbq¹�|!rWg��P�Hb�xcd%pwxah>pab!f'�m��rWx�bV!Éb!|!p%e��'b9eCkmlHn�b�kob�g'pwh>pae�rWg\rz�§lPx
r�fWxah'kmkoeCgHf
nÕh'gHfW�Ph>f�boda�Hdapab�kod
^¬Î�¦He�dcd%pwxah>pab!f'��h>n�n�r>ª d9h�da�Hdapab�kXpari�Pbm|!rWgHd%pwxa�H|!pab!j\eCg\hmn�b!dadolPh>eCg'�N�Hn Z b!�'b�g
ë&r>�'�N�Hnr[ilPx
rH|!b!dad�·�ªä¦He�|!¦5e�d�b!dwl®b!|!eÕhzn�n��¼gHb!b!jPb!j���rWxÏh>|�h>jPb�koe�|Üx�b!dab�h�x
|!¦5lPx
r�ë
b!|!pad�^}Î;b!|!¦PgHe�|�h>n�n���·
dapwx
rWgHfAn�eÕ�Px%h�x
�Fdw�PlPl®rWx
p�pw�PxagHdÒk�h�g��\pab!jPe�rW�Hdob!çPlPx
b!dadae�rWg²kmh�gHeClP�HnCh>pae�rWgHd�jL�Px
eCgHfÛ|!rHkmlHe�n�bip%eÕk×b
eÕg'parÏ�íh>nC�Hbm|�hzn�|��HnCh>p%e�rHgÛhzp¬xa�Pg'paeCkob�^�åFbÒh>n�darÏdab!b�pw¦He�dce�dch�gAh�lPlPx
rWlPx
eCh>p%b×h'lPlPx
rWh>|!¦ÏparÏpab�h>|!¦HeÕgHf
h�gÏeCg�pwx�rWjL�H|!parHx
�­|!rH�Px
dab9n�eCÔ>b�pw¦He�därWgHb�^

å5e�pw¦cpw¦He�d{h�lPlPx
rWhz|ö¦�rWg�koeCgHj;·>ª�b§kmh
���We�b!ª²pw¦HbR|!rWgHd%pwxa�H|!pae�rWg¾r>�$h�jLh>pwh�lPh�xah>n�n�b!nP|!rWkmlHe�nCh>pae�rWg
da�Wd%pab�kÀhzdJhälPx�rW|!b!dad�r>�$�PgHjPb�x
d%pwh�gHjPeCgHf9h�gHj9eCkmlHn�b�kob�g'paeCgHf9pq¦Hb{��r�n�n�r>ª eCgHfcpw¦Px�b!bReCg�p%b�x��Nhz|!b!d�·�dq¦Hríª�g
h>d eCgi«{e�fW�Px
bm]'^vuP^
]�^ Î ¦HbcnCh�gHfH�Ph>f�b�^
Î ¦He�dce�dcpw¦HboeCg�p%b�x��Nhz|!b×�®b!p
ª§b!b�gA|!rWk�lHe�n�b�x¾ªäx
e�pab�x�h�gHjFh�lPlHn�e�|�hzpae�rWgFlPx
r�fHxah�kod�^�åFboh>dadw�Pk×b
darHkob§Ô'eCgHjmr>�ÉÓ��{«AnCh�gHfW�Ph>f�b h>d�rW�Px�pwh'x
f�b!p�eÕg�pw¦He�d{|!rW�Px�dab�^ Z Î ¦H�Hd�·>ª�b���n�nWdwl®b�gHjmrWgHb�n�b!|!pw�Px
b
eCg'pwx
rHjL�H|!eÕgHfiÓ��{« ^|[

uP^ Î ¦Hb9�PgHjPb�x�n�eCgHbm|!rHkmko�PgHe�|�hzpae�rWgida�Hdapab�k pw¦Ph>p xa�Pg'paeCkob9e�dä�Ph>d%b!j�rWg#^
Î ¦He�die�d�h�g2eCg�p%b�x��Nhz|!bÁ�Hd%b!j �'��x%�Pg�paeCkob\ªäx�e�p%b�xmpar²eCkmlHn�b�kob�g'p��íh'x
e�rW�HdijLh>pwh²kor>��b�kob�g'p
���PgH|!pae�rWgHd�^iå b­h>dadw�Pk×b­hidw�P�Hd%b!pÒrz�§µF�R� Z µ\b!dadqh>f�bm�{h>dadaeCgHf\��g'pab�x���h>|!b�[���rWxcpq¦He�d�|!rW�Px
dab�^Z Î�¦W�Hd�·Hª�b���n�n;dwl®b�gHjÛh�gHr'pw¦Hb�x�n�b!|!pw�Px
b¾��rWx±µÁ���a^|[
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�P^ Î ¦Hb9h'x
|ö¦He�pab!|!pq�Px
b9r>�RgHrHjPb9lPx
r�fWxah'kod�^
¤ckorWgHfFpq¦HeÕgHf'dõh\|!rHkmlHe�n�b�xi¦PhzdmparFpwh'Ô>bi|�h�x
bipar²lPx
rWjL�H|!bArWlPb�x%h>pae�rWgPh>ncgHrWjPb\lPx
r�fWx%h�kod�·
pw¦Hb�x�bce�dch�gÏeCg'pab�x���h>|!b9�Pr�pq¦i|!rWkmlHe�n�b�x�h�gHjÛxa�Pg'paeCkobcªäx�e�p%b�x
däko�Hdap rW�Hd%b�x
��b�^
Î ¦He�d�eCg�p%b�x��Nhz|!bäª e�n�n;�Pb�pw¦Hb���rH|��Hd lPr�eCg'p§rz�Épq¦Hbä|!rW�Px�dab�^{��p�f�b�gHb�xah>n�n��Ï|!rWg�pqh>eCgHd§p
ª�rcjPe^!;b�x
b�g�p
h>dqlPb!|!pad�·#gPh�kob!n��¹l�w�bkw�dea�bkh�_e��w�zjhch�gHj��j`�a�z�bed�i�a�w�·ëdgacbkh�_e�vw"zjh
^R`9h>pqhoeCg�pab�x&�Nh>|!bodwl®b!|!e~�Lb!dÒ¦Hr>ª
|!rWk�lHe�n�b�x�pab!n�n�dÒxa�Pg'paeCkobo���PgH|!pae�rWgHdoh��PrW�Hp�jPe�dapwx
eC�P�Hpab!j²jLh>pwh�rW�Hë
b!|!pad��É�N�PgH|!pae�rWgPhznReCg�p%b�x��Nhz|!b
e�dÒhÏdqlPb!|!e~�L|�h>pae�rWg²r>��|�h>n�n�eÕgHf\dab��P�Hb�gH|!b!dopar�xa�Pg'paeCkobmpw¦Phzpä|!rWk�lHe�n�b�xoko�Hdap9lPx
rHjL�H|!b­eCg\pq¦Hb
gHrHjPb­lPx
r�fHxah�k eCgFrHx
jPb�x�par�h>|!|!rWk�lHn�e�dw¦²|!b�x�pwh>eCgA���PgH|!pae�rWgHd�^i¯cgH|!bm|!rWkmlHe�n�b�xo|!rWg'��rWxak×dcpar
pw¦HbceCg'pab�x���h>|!b�·Lxa�Pg'paeCkob�dw¦HrW�Hn�jÛlPx
rHjL�H|!b9b!çPlPb!|!p%b!jÛx
b!dw�Hn�p�eCg�x
b!pw�Px%g#^

ºD»]s t2Ë�¾vu�Áxw>uPÎcÐDË<Áyu�À Î�Ð{z�¾|u�Ðv}D¾�ÔÕ¾�Ç
åFbÒh>d%dw�Pkobc|!rWkmlHe�n�b�x�pwxah'gHdanCh>pab!däÓ��{« lPx
r'fWxah�k�eCg�p%rõ�P�ÆµÛ` Z �HeÕgHf'n�bo�Rx
r'fWxah�k�µF�Hn�paeClHn�b�`9h>pwh�[
p&�PlPbmgHrHjPb­lPx
r�fHxah�k}eCg\«{¯c�JÎ���¤¬ã}���®^¬Î�¦He�d9Ô'eCgHjFr>��darW�Px
|!bq¹�parz¹�darW�Px
|!bopwxah'gHdanCh>pae�rWgid%|ö¦Hb�kob�e�d
gHr�porWgHn���l®rWlP�HnCh�xmeCgSh>|�hzjPb�koe�|ib�g��HeCx
rWgPkob�g'p�·R�P�Hp­hzn�d%r\��rH�PgHjÜeCgSd%rWkobÏ|!rWkmkob�x
|!eCh>n�da�Hdapab�k×d�·
dw�H|ö¦Ah>d �����§Ó��{«S|!rHkmlHe�n�b�xß·$ã�¤D��«LrHx
pwxah�gÏ��¨o|!rHkmlHe�n�b�xß^

Â�b!dae�jPb!dceCg�pwx�rWjL�H|!pae�rWgHd�par­Ó��{« h'gHj�µF�R�%·Ppw¦Hb9|!rH�Px
dab9ª�e�n�n{�Pb�dapwx
b!pa|!¦Hb!j�r>��b�x±pw¦Hb���r'n�n�r>ª eCgHf
pw¦Px
b!bcjPeCkob�gHdae�rWgHd�^
ÚÕÛ�~�ÛÝÚ �0ð�êëà�çåî äÿì���ì�à�ä�î R*ä�ì�çkí�ê
å ¦Phzp���d <':JMÇ@�B�Í\? Ö M{b!d�·Hª§b��´��b �Pb!b�gÏ¦Hb�h�x
jme�p§h�n�r�p�eCgmjPe^!;b�x
b�g'pR|!rWg'pab!çHp�·�dw�H|!¦mh>dN_V`�a�bedefÖhQh�ar��dQ�
_¸i�a�f\h�acb�·�_j`�a�bedef\h>sjy�s�bkh�fm·�_j`�a�bedef\hG�j`�a�z�bed�i�a�s!·>rWx�daeCkmlHn��F_V`�acbedgf\h�·
��rWx{�®r�pw¦mlPh�x%h>n�n�b!nÇdab��P�Hb�g�paeCh>n
nÕh'gHfW�Ph>f�boda�Hdapab�kod
^ ¯cgH|!b×hzfWh>eCg#·Lpq¦Hb�x
b9dab!b�k×d¬gHr�lPx
b!|!e�dabojPbq�$gHe�pae�rWg#^�«LrHxä�Hd�·Çª�b9�He�b!ªtxa�Pg�p%eÕk×b
h>d¬h×dab!pärz�§lPx
rW|!b!jL�Px�b!d¬h�gHj\darHkobcb�g��HeCx
rWgPkob�g'p�jLh>pwhP·Çb!çWe�dap%eÕgHfieCgAho��rWxak}rz�§hon�eÕ�Px%h�x
��·#|�h>n�nCh��Hn�b
�Nx
rHk �P�{µ\` M$8;OÌ? lPx
r�fWxah'kod�^

�HrL·Hªä¦Ph>p�h�x
bceCg�hoxa�Pg'paeCkobÒÖA��gÑf�b�gHb�xah>n�·Ppw¦He�d�e�d jPb!dae�fWg~ >eCkmlHn�b�kob�g'pwh>pae�rWgAjPb�l®b�gHjPb�g�p�^ ã�b!�'¹
b�x
pw¦Hb!n�b!dad�·Çª�b���n�n;dab!bcpw¦Hb���r�n�n�ríª�eÕgHfÏeCg�kor'dap eCkmlHn�b�kob�g'pwh>pae�rWgHd�^

× `ce�dapwx�eÕ�P�Hp%b!j�jLh>pwh�kmh�gPh>f�b�k×b�g�p����PgH|!pae�rWgHd�^
¤cg5h�xaxah
�Se�d�jPe�dapwx�eÕ�P�Hp%b!j�rWg'par lPx
rH|!b!dadarWxÏfWx�e�j5eCg�h�g5Ó��{« lPx
r�fHxah�ki^¼æRhz|ö¦5lPx
rH|!b!dadarWx
f�b!p%d×lPh'x
p9r>��pw¦Ph>pÒh'xaxah
��^Û�HeCgH|!bAjLh>pwhAb!n�b�kob�g�p%dmeCgSh�gÜh'xaxah
�Fh�x
bi�Hdw�Ph>n�n���x
b!nCh>p%b!jSeÕg²pq¦Hb
|!rWk�lP�Hpwh>pae�rWg jPbq�$gHb!jSeCgSÓä�Æ«ÀlPx
r�fWx%h�ki·{h�lPx
rH|!b!dadarHxÒx%�PgPgHeÕgHf²hÛgHrHjPbilPx
r�fWxah'kydw¦HrW�Hn�j
ÔHgHr>ª ¦Hríª2pw¦Hbäh�x%xah
�9e�d�jPe�d%pwx
eC�P�Hpab!j;·HeCg­lPh�x�pae�|��HnÕh'x!·Hªä¦Ph>p§lPh'x
p{r>�;pw¦Hbäh�x%xah
�9e�p�ríª�gHd�^;åFb��´n�n
jPbq�$gHbAdarWkob!pw¦HeCgHf²|�h>n�n�b!j l�dgs�be_jdåtV`~bkhVl w�_V_xw�y l�h�svz�_jd^{�bki�_!·�rWx<q�]�q\��rHxodw¦HrWx
p
·Rpar\|�h�x%x
�Üpq¦Hb
eCg'��rWxakmh>p%e�rHg#^R� �Pg'paeCkob9ª e�n�n{¦Ph��'bcdarWkob����PgH|!pae�rWgHd�paro|�x
b�h>pab9h�gHj�k×rWjPe~���ipw¦Hb9`�¤ä`m^

× �¾n�rH�Ph>nr >n�rW|�h>nÌeÕgHjPb!ç\kmh�lPlHeCgHf��N�PgH|!pae�rWgHd
^
Ó��{«¼h�xaxah
�HdÒh�x�b­jPb!|!nCh�x
b!j2eCg hAf�n�rW�Ph>n�eCgHjPb!çSdwlPh>|!b�·�h�gHj²jPe�d%pwx
eC�P�Hpab!j p%rÁlPx�rW|!b!dad%rWx
d�·{eCg
pab�x%kod{r>�;n�rW|�h>n#h�xaxah
�HdJeCgÏgHrWjPb�lPx
r�fWxah'ki^JÎ ¦Hb�kmh�lPlHeCgHf�d��Nx�rWk�f�n�rW�Ph>nPeCgHjPb!çÏparcn�rW|�h>nÇeCgHjPb!ç
h�gHjÏ��x
rWk�n�rH|�h>n#eÕgHjPb!çip%rÒf'n�rH�Ph>n;eCgHjPb!ç�h�x
bc�Ph>dae�|9rHlPb�xah>p%e�rHgHd±h×|!rWkmlHe�n�b�xäko�Hdap lPb�x&��rWx%kteCg

�



f�b�gHb�x%h>paeCgHfmgHrWjPb9lPx
r'fWxah�kod
^J�HrWkob����PgH|!pae�rWgHdäh�x
b�lPx
r>�We�jPb!jieCgixa�Pg'paeCkobcparc��h>|!e�n�e�pwh>pabcpw¦Hb!d%b
rWl®b�xah>pae�rWgHd
^

× `9h>pqhÒk×rí�'b�kob�g�p����PgH|!pae�rWgHd�^
åFb��´n�n�jPe�da|��Hdadm|!r�n�n�b!|!pae���bi|!rWk�kÒ�PgHe�|�h>p%e�rHgÜx
rH�HpaeCgHb!dÒrHgHn���^\Â��\|!r�n�n�b!|!p%e��'b�|!rWkmko�PgHe�|�h>pae�rWg#·
ª�b kob�h�gmhzn�n#lPx
rH|!b!dadarWx{lPh�x�pae�|!eÕlPhzpabäeCgopq¦Hb rWlPb�x%h>pae�rWg#·�pq¦HrW�HfW¦mkmh
�olHnÕh
�ojPe^!;b�x
b�g�p�x
r�n�b!d�^�¤
p
�PlHe�|�hzn$|!r'n�n�b!|!pae���bc|!rHkmko�PgHe�|�hzpae�rWgÏe�dä�Px
rWh>jP|�hzdapaeCgHfL·Hªä¦Hb�x
b�rWgHb�dab�gHjPdäh�gHjÏr�pw¦Hb�x
d x
b!|!b!e���b�^

× µ\e�da|!b!n�nCh�gHb!rW�Hd�·#eCgH|!nC�HjPeCgHf�eCgHe�paeCh>n�e�ù�hzpae�rWg#·#b!pa|�^
ÚÕÛ�~�ÛuÜ h<â�é íÕâ�ßcî à�â�ßcê�ì+�jécâ�î©ßnà�çåéÕê�ì
��rWkmlHe�n�b�x���dÌë&rW��e�dRp%r¬l®b�x���rHxak¼lPx
r�fWx%h�k�pwxah�gHd���rWx%kmh>pae�rWg#^;��gorW�Px�|�h>dab�·>e�p�pw�PxagHdRh�goÓ��{«FlPx
r�fWx%h�k
par­h�gi�P�ÆµÛ`tgHrHjPbÒlPx�r�fWxah�kÑ·Wdq�H|ö¦Ïpw¦Phzpäho|!r�n�n�b!|!pae���bob!çWb!|��Hp%e�rHgir>�Rko�Hn�p%eÕlHn�bo|!rWlHe�b!d�r>�°pq¦Hb9gHrWjPb
lPx
r�fWxah'k³hz|ö¦He�b!��b!d�pw¦Hbcdwh�k×bcbV!Éb!|!p�h>d dwl®b!|!ev�Lb!j\eCgipq¦HbÒÓ��{«SlPx
r�fWxah'ki^

¯cgHbFkmh>ë
rWxmhzdwlPb!|!pir>�9pq¦Hb�pwxah'gHd
��rHxakmh>pae�rWg²e�dipar²jPb�h>n�ª e�pw¦5lPh�xah>n�n�b!n�e�dwki^}Î ¦Hb�x
bÛh'x
b�p
ª�r
p&�PlPb!dAr>�×lPh'xah>n�n�b!n�e�dwkÑ^ ¯cgHb²e�d¹h���{�·^d�z�d�bT{Xw�_¸w"·g·}h�·^desjfm·�ªä¦He�|ö¦5e�dAb!çUlPx
b!d%dab!j¥�'��lPx�r�fWxah�k�kob�xmeCg
lPh�xah>n�n�b!nLlPx
r�fWx%h�kmkoeCgHf�nÕh'gHfW�Ph>f�b�dw�H|ö¦oh>d{h�xax%h��ch>dad%e�fHgPkob�g�p�dapwhzpab�kob�g'pad;eCg�«LrWx
pqxah�gc���~�>pq¦HbRr�pw¦Hb�x
e�d dgf>{�·^dkz�dkb�{~w�_xw�·g·}h�·|desVf×·�ªä¦He�|!¦²e�d­gHr�p9b!çPlPx
b!dad%b!jSeÕgSlPx�r�fWxah�k �P�HpojPe�d%|!rí�'b�x
b!j ���²lPh�xah>n�n�b!n�e�ù!eCgHf
|!rWkmlHe�n�b�x!^ å bidw¦Ph>n�n¬k�h>eCgHn�� hzjPjLx
b!dadmb!çPlHn�e�|!e�p�lPh�x%h>n�n�b!n�e�dwk eÕg pw¦He�dm|!rW�Px
d%b�^ ��g2lPh�x
pae�|��HnCh�x!·�ª�b
e�jPb�g'pae~����pw¦Hb���r�n�n�ríª�eÕgHfi�onCh�gHfW�Phzf�bc|!rWgHdapwx%�H|!pad eCg�Ó��{«Spw¦Phzp§f'e��'bÒx
e�dabcpar�b!çUlHn�e�|!e�p9lPh�xah>n�n�b!n�e�dqki^

¹­¤cxaxah
� Z d%b!|!pae�rWg~[ h>dad%e�fHgPkob�g�p�dapwh>pab�k×b�g�p��
¹���
���Yg�mdapwh>p%b�kob�g�p Z |!rHgHjPe�p%e�rHgPh>n°h'xaxah
�­h>dad%e�fHgPkob�g�pV[��
¹���
���Yg�m|!rWgHdapwx%�H|!p��
¹��@��Y�]@���od%pwh>pab�kob�g'p��
¹��@��Y�]@���o|!rHgHdapwxa�H|!p��
¹�m���qg�����g��qg�g���ï�E�"Y�]@�g���
¹�m���qg�����g��qg�g���ïqE��n�rWrWlc�
¹õæÆn�b�k×b�g�pwhzn;eCg�pwx�eÕgHd%e�|!d��
¹õÎ�xah�gHd
��rWxak�h>pae�rWgPh>nÇeÕg'pwx
eCgHdae�|!d�^
¤ckorWgHf pw¦Hb�kÑ·>«°¯c��¤c©;©Ïdapqh>pab�kob�g'p;e�dJrz�$Ô>b!�ceCkmlPrWx�pwh�gH|!b�·>daeCgH|!b�r�pw¦Hb�x
d{kmh
�c�Pb�b��U�He��>h>n�b�g�pan��Z rWx�ª e�pw¦�darWkob�lPr�dad%eÕ�Hn�bcn�r�dad�eCg­l®b�x���rHxakmh�gH|!b�[Æpwxah�gHd
��rWxak×b!jÒp%r9e�p�^�«{e�fW�Px
bo]�^v��dw¦Hr>ª dRh¾dw�Hf�f�b!dap%b!j

pwxah�gHd
��rWxak�h>pae�rWgÏkmh�lih�korHgHfÒpq¦HbÒ�onCh�gHfW�Phzf�bcb!n�b�kob�g�p%d�^
¤�n�d%rL·Lh�xax%h��Ïh>dadae�fWgPkob�g'p e�d�pw¦Hb9kor�dap�lPrWlP�HnCh�x�nCh�gHfW�Ph>f�b���b�h>pw�Px�b!dä�Hdab!j�eCgÑp&�PlHe�|�h>nJÓ��{« lPx
rz¹

fWxah�kod
^°Î�¦W�Hd�·®rW�Px�b�kmlP¦Ph>d%e�d�ª e�n�n°�®b9lHnCh>|!b!j\rWgÏpw¦Hb!dabcp
ª�roe�p%b�kod�^
¤cgHr�pw¦Hb�x h>dqlPb!|!p r>�{pw¦Hbcpwx%h�gHd
��rWxakmh>p%e�rHgme�d�parmjPb�h>n#ª e�pw¦ÑjPe|!;b�x
b�g'p p
�PlPb!d�r>�JjLh>pwh�h>|!|!b!dadälPh>p�¹

pab�xagHd�·H|!nCh>dadae~�Lb!jFh>d>_xhåµ"`X·}w�_ h�gHj0de_j_xhÝµ�`~·}w�_RrWgHb!d�^�ÂR�ix
b!fW�HnCh�x�lPx
rW�Hn�b�ki·Pª�bckob�h�gih�xax%h��ob!n�b�kob�g'pad
h�x
b jPb!dae�fWgPhzpab!j­�'�ÒjPeCx
b!|!p�eCgHjPb!çm�>h�x
eCh��Hn�b!d�·Hdw�H|!¦­h>d�] �
ð�� h�gHj\] �G���Uð �-� � ^JÂ��oeCxax
b!fW�HnCh�x�lPx
rW�Hn�b�ki·
ª§bckob�h�gÏh�xax%h���b!n�b�kob�g�p%däh�x
b�eCgHjPb!çWb!j��'�­h�gHr�pq¦Hb�x§h'xaxah
� Z ko�Hdap��Pbcr>�Jxah'gPÔi]�·Hpw¦HrW�HfW¦~[ß·~dea�l�de_xhjz+�
bed�i�a�w�_V_xw�y�·Hdw�H|ö¦ihzd ] ����� h'gHjF] �����
ð�� �g� � ·�ª�¦Hb�x
b���e�d darWk×bäeCg'pab!f�b�x�h�xaxah
��^�åFb���n�n#jPe�da|��Hdadc�Pr�pq¦
r>�°pq¦Hb�ki·L�P�Hp ª e�pw¦Ñb�kmlP¦Ph>dae�d�rWgix
b!fW�HnCh�x±rWgHb�^
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«{e�fH�Px
bm]�^v�~��¤tl®r�dadaeC�Hn�bopwxah�gHd
��rWxak�h>pae�rWgmkmh'l���rWx±b!çUlHn�e�|!e�p9lPh�xah>n�n�b!n�e�dqk
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Syntax
parsing

Semantics
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rendering

Unparsing

«{e�fW�Px�bm]�^�����µ\rWjL�Hn�b!dch�gHj�rHlPb�xah>p%e�rHgHd r>�RÓä�Æ«���b

¤�dRe�jPb�g�p%ev�Lb!j�lPx�b!�We�rW�Hdan���·Ppq¦Hb pw¦HeCx
jÏeÕg'pab�x���h>|!b�·PgPh�kob!n��­gHrHjPbälPx
r'fWxah�k dapwxa�H|!pw�Px�b�·�ª e�n�n$�®bärW�Px
��rH|��Hd¬l®r�eCg�p
^§Î ¦He�d�eCkmlHn�e�b!dcrH�Px jPe�da|��Hdad%e�rHg�ª�e�n�n{�Pb�T�gHrWjPbolPx
r�fWx%h�k�rWx
e�b�g�p%b!jÕ�C·Pe�^�b�^C·Pª�bcª e�n�n�r>��p%b�g
dw¦Hr>ª ¦Hr>ª5hÒgHrHjPb9lPx
r�fHxah�k�dab!fWk×b�g�p�n�rWrHÔ�d�n�eCÔ>b�·P|!rWxax�b!dwlPrWgHjPeCgHfmp%rÒd%rWkobäÓ��{«²dapwh>p%b�kob�g�p
^°Î�¦He�d
h�lPlPx
rWh>|!¦Ae�dÒkmh>jPb×��b�h>d%eÕ�Hn�bÏnCh�x
f�b!n��\jL�HbmparirW�Px�b�k�lP¦Ph>dae�dorWg\xa�Pg�p%eÕk×bmdw�PlPlPrHx
p��;r'pw¦Hb�x
ª e�dabmpq¦Hb
gHrWjPb­lPx�r�fWxah�k ª�rW�Hn�jÜ�®bmparHr�kob!dada�\par��®bmjPe�da|��Hdadab!j²eCg\|!nCh>dad�^ÏÎ ¦He�dÒh�lPlPx�rWh>|!¦�dq¦HrW�Hn�jÜb�gPh��Hn�b
dapw�HjPb�g'padmparÜx�b�h>jPe�n��Sª�x
e�pabijPr>ªägSh�gSrHlPb�xah>p%e�rHgPh>n gHrWjPb\lPx
r�fWxah'kêk�h�gW�Phzn�n��²��rWxmh\f'e��'b�gSÓä�Æ«
lPx
r�fWxah'ki·HrWgH|!b9¦HbÒ�PgHjPb�x
d%pwh�gHjPd�pw¦HbceCg�pab�x&�Nh>|!b�^
ÚÕÛ�~�ÛQP ��êëà�â�éSR�ð*è�à�çåéÕê à�é ì�éÕî©ä¹è~éÕî©á�çkãåä�â§è~éëê�ì�à�â�ð�è�à�çåéÕê à�é�écãåì
¤äd­k×b�g�pae�rWgHb!jSeCg²dab!|!p%e�rHg�]�^C]'·Jd%pw�HjPb�g�p%d×h'x
bib!çUl®b!|!pab!jSpar\jPrÜh\lPx
r'ë&b!|!poeCg²pw¦He�dm|!rW�Px
d%b�^�Î�¦He�d
lPx
r�ë
b!|!p�ª e�n�nÌ|!rWg�pqh>eCgÏeÕk�lHn�b�k×b�g�pwhzpae�rWgÏr>�Rh9d%b!p§rz�°xa�Pg'paeCkob��N�PgH|!p%e�rHgHdäh>d�ª�b!n�n�h>d�|!rWkmlHe�n�b�x pwx%h�gHd
¹
��rWx%kmh>pae�rWgHdägHb!b!jPb!jÑ��rHx hopaeCg'�­dw�P�Hd%b!p r>�RÓä�Æ«SnÕh'gHfW�Ph>f�b�·P|�hzn�n�b!j ÍFB�M;B�Z;IÌY ^

�Hpw�HjPb�g'pad ª e�n�nJ�®bcb!çUl®r�dab!j�p%rÒd%rWkob�|!rWg�p%b�kmlPrWx%h�x
�m|!rWk�lHe�n�b�x�|!rWgHdapwx%�H|!pae�rWgmp%rWr�n�däh'gHjieÕg'��xah>d�¹
pwxa�H|!pw�Px
b!d
^ Î ¦He�däª e�n�nR�Pb�jPeCx
b!|!pan��Û¦Hb!nCl'���Hn���rWx�pw¦Hb�k}p%r­jPrmpq¦HbÒlPx
r'ë&b!|!p�·Çh>däª�b!n�n{h>d parmfHh>eCgidarWk×b
ÔWgHr>ª n�b!jPf�bmrHg�ª�¦Ph>p¬Ô'eCgHjPdor>�RparHr�n�d9h��>h>e�nCh��Hn�b­rW�Hpcpq¦Hb�x
b�^9µ\rWx�b9dwl®b!|!ev�L|�hzn�n���·{ª�b���n�n{dwl®b�gHjFdarWk×b
paeCkob9parojPe�da|��Hdad

× 
���� ô üU·#ho���Hn�n���b�hzpw�Px
b!jÛÓ��{«�]�^v¨×�Nx�rWg�p�¹�b�gHj�|!rWgHdapqxa�H|!pab!jF����h�ë
r�eCg'päbV!;rWx
p�h�korWgHfiãä�Ç¤ä�h>pc�H�Pxah>|��Hdab­¸�gHe���b�x
dae�p
��·J�Ç¤ä��Î¼©;h��Fh>pcÓ�h�xa�HeCgF��gHd%pae�pw�Hpabmr>� Î;b!|!¦PgHr�n�r�f��\r>� � ¦HeCgPhP·Jh'gHj
�Ç¤ä� Î �9x
rW�PlÏh>pä��b�Ô'eCgHfõ¸�gHe���b�x
dae�p
�Ïr>�Æ��¦HeÕgPh®^
Î ¦Hb�x�bÛh�x
bÑ��rH�Px­korHjL�Hn�b!dieCg�Ó��{«���bÛhzdmdw¦Hr>ªägSeCg2«{e�fW�Px
b²]�^��L· lHnC�Hd�h\|!nCh>dadin�eC�Pxah�x��S��rWx
ªäx�e�p%eÕgHf�|!rWkmlHe�n�b�x�pwxah�gHd
��rWxak�h>pae�rWgHd�^

× o����Çü����Ç·�h9���2� |!nCh>dad�n�eC�Pxah�x
�o��rWxÌ��h>|!e�n�e�pqh>paeCgHf­lPx
r�fHxah�k�pwxah'gHd
��rHxakmh>pae�rWg#·��P�He�n�pä�'�m��gHjPeCh�gPh¸�gHe���b�x
dae�p
��·Pªä¦He�|!¦�gHr>ª�|�h�gÑª§rHxaÔoeCgi|!rWgH|!b�x�p ª e�pw¦�Ó��{«���b�^
× o���m��#·Uh×f�b�gHb�xah>n;|!rHkmlHe�n�b�x�|!rWgHdapqxa�H|!pae�rWgieCg'��xah>dapqxa�H|!pw�Px
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¤äd9kob�g'pae�rWgHb!jFeCg\pq¦Hbo�$x
dapcn�b!|!pw�Px
b�·�Ó e�fW¦ ��b�x���rHxakmh�gH|!bo«LrHx
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b�·
h>dadw�PkoeCgHfmkorHjPb�xah>pab�ÔWgHr>ª n�b!jPf�b�r>�;«°¯c��Î ��¤cã����®^°Î�¦Hb¬lP�Pxal®r�dab�r>�;pw¦He�d�n�b!|!pq�Px
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r�fWx%h�ki^ ��gHd%pab�h>j;·#ª�bÒ¦He�fW¦Hn�e�fW¦'p9darWk×b9r>�ReCkml®rWx
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«{e�fW�Px
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Î ¦Hb­eCgH|!nC�Hdae�rWg2x
b!nCh>pae�rWg²b!çPlPx
b!dadab!j²eCg²«{e�fH�Px
bõu®^C]me�dof�b�gHb�xah>n�n��²pwxa�Hb�·�eCgH|!nÕ�HjPeCgHf x
b!nCh>p%e��'b­dae�ù!bir>�
b�h>|ö¦Ïd%b!p�^

Î ¦Hb���r�n�n�ríª�eÕgHfih�x
b9k�h>eCgÏ��b�h>pw�Px
b!d�eCgi«ÇrWx
pwxah'g­����koeCgW�Hd�«°¯c��Î ��¤cã¼���P^{¯cgH|!boh>fWh>eCg#·Ppw¦Hb�x�b
h�x
b lPx
rW�Ph��Hn��­k×rWx
b�pw¦Ph�g�rWgHb ª h
�cparc|�h�lHpq�Px
b pw¦He�dRjPe^!;b�x
b�gH|!b�^R����n�n�ëa�Hdap{pwh�Ôzb§ª�¦Ph>pab!��b�x{�Ì|!rWgHdae�jPb�x
eÕg'pab�x
b!d%paeCgHf²��rWx�pw¦HbFlP�Pxal®r�dab\r>�9pw¦He�di|!rW�Px
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e�n�nC�Hdapwx%h>paeCgHfib�h>|!¦Ïe�p%b�k eCgipq¦Hbcn�e�dap
·$x
b!dqlPb!|!pae���b!n���^

× «#x
b!b{darW�Px
|!b���rWxakÑ^;«LrHx
pwxah�g���� lPx�rWkor�pab!d#darz¹�|�h>n�n�b!j\_
��x
b!b{darH�Px
|!b���rHxakosL·!ª�¦He�n�b�dapae�n�nWdw�PlPl®rWx
padpw¦Hbcpqxah>jPe�pae�rWgPh>n _��LçWb!jAdarW�Px
|!b���rWxakosÇ^
× ¤cxaxah
�mrWl®b�xah>pae�rWgHd
·Lkmh>dwÔzb!j�h�xaxah
�mrWl®b�xah>pae�rWgHd
× �@��Y�]@���od%pwh>pab�kob�g'p h�gHj�|!rHgHdapwxa�H|!p
× µ\rWx
b�eCg�pqx
eCgHdae�|!d�·#b!n�b�kob�g�pqh>nJh�gHjipwx%h�gHd
��rWxakmh>p%e�rHgPh>n
× ��r�eCg'pab�x
d�·Ph>n�n�rH|�h>pwh��Hn�b!d
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�Ul®b!d�·HrWlPb�x%h>parWx
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parm«LrHx
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Ü�ÛkÜ�ÛÝÚ ¯Gâ�änäÿì	éëð�â�è~äB�jécâ�î
Î ¦Hbc��r�n�n�ríª�eÕgHfilPr'eÕg'padäk�h��i�Pb9gHr'pab!ji��rWxÆ�Nx�b!b9darW�Px�|!b���rWx%ki^

× gHr­�í¹&��u�|!r�nC�Pkmg\x
b!dapwx
e�|!pae�rWgih'g��ikorWx
b�·PgHr>ªÀh�g'�Ïªä¦Hb�x
b���x
rWky]q¹w]
��u
× korHx
bcpw¦Ph�gÏrWgHbcd%pwh>pab�kob�g'p h>n�n�ríª�b!jAeÕgÑrWgHbcn�eCgHb�·#dab�lPh�xah>p%b!jõ�'�UTg�r�
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r'fWxah�ki·
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ócö ± �åþ�ø�ùO¿6¿�¿ �Ç�� 32 ;@� 8 ) 8 4 �1������ ö . ÷ ²�. ù~ú 8 9 C� )6I�; � ÷ ² \ócög�¸ù<¿6¿�¿U; �� ����+*� ��3� óócöxþÂ�xùO¿�¿�¿U; �7 Ç���+*3 0��� ó�öxþÀ�j÷Vø	ø�ùócög� ´�' ùO¿�¿6¿B; �� ����+*� ��3� ócö�÷�� ´6' ùócö�÷@� ´�´ �åþ�ùÈ¿�¿6¿ ��� ;�9@� ?� �?��� 32 ;E� 8 ) 8 4 ���7���� ö .�± ø . ùócög�6�åþ�ùO¿�¿6¿B; �� ����+*� ��3� ócö�÷��j÷jø�øÀ�åþ�ùXú»A � � 2�� ��)�; _ 9�)¼� � ; �� ����+*3 0��� ó�ö�÷�� ´�´ �åþ�ùócö ± ��� ± ùO¿6¿�¿U; �� ����+*� ��3� ócö ± ��÷Vø�øÀ� ± ù~ú ��� ;�9@� ?� �?��� �2 ;@� 8 ) 8 4 ���7���� þ�ø \ócö ´6´ �j÷��(¿	þ�ùÈ¿6¿�¿ �Ç�� 32 ;@� 8 ) 8 4 ± ø  �C� �*� )�; ��,[? ��4�4  9  )�;a4�9 8+* ócö�÷@� ´�´ �åþ�ù \ócöxþÂ�j÷�ùO¿�¿6¿ � )  +*�� ;�5 �� 32 ;@� 8 )Õú 8 9 C� )�I�; � ø �� 32 ;E� 8 ) \ócö ± � ± ùO¿�¿6¿ ���� 32 ;E� 8 ) 8 4 C� )�I6; � ÷ \
¤�n�n�r>�§h��®r>��b9h�x
b�|!rWgHdae�jPb�x
b!jFh>dÏ_wxah�gPÔ�rWgHb!sih�xaxah
�Ïdab!|!pae�rWgHd�·Çªä¦He�n�bm¤ Z ��[�e�dä|!rHgHdae�jPb�x
b!jÜh>däh

da|�h>nCh�x!·�rWxoxah�gPÔAù!b�x
rÇ^��P¦Ph�lPbirz��h'gÜh�x%xah
��rWx�h�xaxah
�\dab!|!pae�rWg e�d×hzn�ª h
�Hd9jPb�gHr�pab!j �'�Fh�g eÕg'pab!f�b�x
h�xaxah
�mr>�Rxah�gPÔ�rWgHb Z hzn�d%rm|�h>n�n�b!jÁh'gÏeÕg'pab!f�b�x±��b!|!parWxx[ß^
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�Ù� �ÆÃP�+��� ���c��� �n© �X� ·qpw¦Hb�g�¤ Z � [Ìx
bq��b�x�d;par h�dab!|!pae�rWg¾r>�Pdw¦Ph�lPb Z ��[!·�gPh�k×b!n��c¤ Z u�[ß·�¤ Z ]�[!·�¤ Z ]�[!· ¤ Z ��[!^
Î ¦W�Hd
·Pe�p���d �>h>n�e�j\parm¦Ph
��b9Â Z ]��´�L·C]�[vÉ¼¤ Z � [ß·U�P�Hp�gHr�p r�pw¦Hb�x±ª±h
�­h'x
rW�PgHj;^

µFh>dwÔ>b!jih�xax%h���rWlPb�xahzpae�rWgHd�^
A �� 9  ¿ � ; � ;  +*� )�; � � `6	�ò�ñ�ò³ö *���� :�¿  �¹6� 9~ù �3��� ��I6) *� )�;7¿ � ; * ;
A �� 9  ¿ 2�8 ) � ;�9 _�2 ; � � `6	�ò�ñ�ò³ö *���� :�¿  �¹6� 9~ù

! A �� 9  ¿�= 8�? 5�¿ 2�8 ) � ;�9 _g2 ; % \�\�\! ò�ô�K�ò�`�	�ò�ñ�ò
! A �� 9  ¿�= 8�? 57¿ 2�8 ) � ;�9 _�2 ; % \�\�\ %ò�����`�	�ò�ñ�ò

A �� 9  ¿�= 8�? 5�¿ 2�8 ) � ;69 _g2 ; � � �3�6� ��I�) *3 )�;�¿ � ; * ;
8 9 A �7 9  ¿ � ; * ;
8 9 A �7 9  ¿ 2+8 ) � ;�9 _g2 ;

*��3� :�¿  �¹�� 9 � � C�8 I@� 2���C ¿  �¹�� 9
åFb9gHr�pabcpw¦HbA_w�PrHjP�'¹�|!rWgHdapwxa�H|!p%sme�dä��b�x��õko�H|!¦ix
b!dapwx
e�|!pab!j;^
Ü�ÛkÜ�ÛQP ¯ËÊF�UºUÌ�ÌPì�à�ßnà�ä�î©ä�êëà�ßcêpR4è~éÕê*ì�à�â�ð*è�à
��gif'b�gHb�xah>n�·~�@��Y�]E�g��dapwh>pab�k×b�g�p�e�dähodwl®b!|!eCh>nJ|�hzdab9r>�G�E�"Y�]@�g�m|!rWgHd%pwxa�H|!p�^

4 8 9 ��C�C ¿ 2+8 ) � ;�9 _g2 ; � � ����ñ�ó�ô�ôU4 8 9 ��C�C ¿ �� ���?7 9
! 4 8 9 ��C�C ¿�= 8�? 57¿ 2�8 ) � ;�9 _�2 ; % \�\�\ò����b����ñ�ó�ô�ô

4 8 9 ��C�C ¿�= 8�? 5�¿ 2+8 ) � ;�9 _g2 ; � � �3�6� ��I�) *3 )�;�¿ � ; � ;  +*� )�;
8 9 A �7 9  ¿ � ; * ;
8 9 A �7 9  ¿ 2+8 ) � ;�9 _g2 ;
8 9 4 8 9 ��C�C ¿ � ; * ;
8 9 4 8 9 ��C�C ¿ 2�8 ) � ;69 _g2 ;

4 8 9 ��C�C ¿ �7 ���?� 9 � � öx4 8 9 ��C�C ¿�;�9@� �7C� ;6¿ ���� 32 ¿ C � � ; ! ú ��2+��C�� 9�¿ *��3� :�¿  �¹�� 9 % ù
4 8 9 ��C�C ¿�;69@� ��C� ;�¿ �1�� 32 � � ��) ?� �¹ ¿�) �+*� ü ��_ = ��2 9@� � ;Í� ��_ = ��2 9@� � ; ! � � ;�9E� ?� �%
4 8 9 ��C�C ¿ � ; * ; � � ����ñ�ó�ô�ôU4 8 9 ��C�C ¿ �� ���?� 9 �3�6� ��I�) *3 )�;�¿ � ; � ;  +*3 )�;

�Hb�kmh�g'pae�|�h>n�n���·��E�"Y�]@�g�cdapwhzpab�kob�g'pRe�d§h�lPx
rWlPb�x�dw�Pl®b�x
dab!p�r>�Jh�xaxah
�Òhzdadae�fWgPkob�g'pRdapqh>pab�kob�g'p�·>pw¦HrW�HfH¦
ª§b9gHr'pabce�padN�LÿWû"� ¬ þ�ÿ ñ �íý~���$þ>ýme�d��P�He�p%bÒx
b!dapqx
e�|!pab!j;^
Ü�ÛkÜ�ÛQ~ d écâ�ä¹çåêÕà�â�çåê*ì�çåè~ì
«$x
rWk jLh>pwhFlPh�x%h>n�n�b!n9lPx�rW|!b!dad%eÕgHfSlPr'eÕg'pir>�c�We�b!ª9·�pw¦Hb�x
b\h�x
b�h�·}h�fÖh�a�bkw�·�eCg'pwx
eCgHdae�|A�N�PgH|!pae�rWgHd�h'gHj
be_¸w�a�se�vi�_Vf\w�bedki�a�w�·HeCg'pwx
eCgHdae�|��N�PgH|!pae�rWgHd
^
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æ{n�b�kob�g'pwh>nÇeCg�pwx�eÕgHd%e�|!dch�x
b�pw¦Hr�dab�ªä¦He�|ö¦Ïkmh
�opwh�Ô>b�ªä¦Hr�n�b9h�xaxah
��rWx�h�xaxah
�9d%b!|!pae�rWgih>d§h'x
fW�Pkob�g'p
h�gHj�l®b�x���rWxak pw¦Hb��N�PgH|!pae�rWg²rHgFb�h>|!¦ b!n�b�k×b�g�por>�äpq¦Hbõh�x�fW�Pkob�g'p9eCgHjPb�lPb�gHjPb�g'pan���^²«LrWx�eCgHdapwh�gH|!b�·
o~m�� � ] � � �Ä�g­v�Ä�n��� ª e�n�n±x�b!pw�PxagFh�g h�xaxah
��rz�¾]
¨ib!n�b�kob�g'padopw¦Ph>pÒh'x
bFsVdgaSÎÐÏ9r>� pw¦Hb\]�¨Ñb!n�b�k×b�g�pador>�
¤ Z ]"�vu�¨~�vu"[!·�x
b!dwl®b!|!pae���b!n���^R«#x
rWk¼|!rHkmlHe�n�b�x�lPr�eCg'p r>�;�We�b!ª9·ÇgHrÒ|!rHkmko�PgHe�|�hzpae�rWgmª�e�n�nJ�®b9x
b��P�HeÕx�b!jipar
lPb�x���rWxak�b!n�b�kob�g'pwh>n#eCg�pwx�eÕgHd%e�|!d
·Ppw¦HrW�HfW¦Ïh�x
fH�Pkob�g�p�h�xaxah
�mkmh
�m�PbcjPe�dapwx�eÕ�P�Hp%b!jÛh�korHgHfÒlPx
rH|!b!dadarWx�d�^

Î�xah�gHd
��rWxakmhzpae�rWgPh>n eCg'pwx
eCgHdae�|!dÛh>n�darSpqh�Ô>b\ªä¦Hr�n�bFh�xaxah
�SrWxÏh�xax%h��Sd%b!|!pae�rWg5h>d�h�x
fW�Pk×b�g�p�· �P�Hp
b�h>|ö¦Sx�b!pw�PxagHb!j �>h>nC�HbÛgHrWx%kmh>n�n��ÜjPb�l®b�gHjPdirWgSh\|!r�n�n�b!|!pae�rWgSrz�¬eCgPlP�HpÏb!n�b�k×b�g�pad
·�dw�H|ö¦Shzd×k�h>pwx
e�ç
kÒ�Hn�paeClHn�e�|�h>pae�rWg���]����"��� ��� ^J�±rWkmko�PgHe�|�h>pae�rWgoe�d �Hdw�Ph>n�n��­x
b��P�HeCx
b!jm��rWx�pwx%h�gHd
��rWxakmh>p%e�rHgPh>n�eCg�pqx
eCgHdae�|!d
rWgÏjPe�dapwx
eC�P�Hpab!jFh�xax%h��Ïh�x
fW�Pkob�g'p�^
Ü�ÛkÜ�ÛÁÑ hÈé çåêÕà�ä~â�ì�Ò>ßnãkãåé�è~ß�à�ß-Ó�ãåänì
��r�eCg�pab�x�d¬h�gHj�]E�g�g��W"]��g�idapwhzpab�kob�g'päh�x
b�darWkob!pw¦HeCgHfikmh�Ô'eCgHfi«LrWx
pqxah�gÏ|!n�r�dab�x�pari�c·Lpq¦HrW�HfW¦iª�e�pq¦
darWkobcdw�P�Hp%n�b�jPe^!Éb�x�b�gH|!b!d�^

× �@�~m�������Yme�d¬h�lPr�dad%eÕ�Hn�bmh>papqx
eC�P�Hpabcr>�JdarHkobcjLh>pwhorH�Hë&b!|!p%d
× ¤Ì�@�~m�������YFe�d�h>dadarH|!eCh>pab!j2ª e�pw¦Se�pad���]�Y@Ô����$·Æªä¦He�|ö¦ e�d�hzn�d%rÜh�g hzpapwx
eC�P�HpabAr>�¬d%rWkob�jLhzpwh
rW�Uë&b!|!pad
·WeCgÑp&ª�roª h
�Wd��
�HeChQ{Xi�dea�bkh�_Èw�sVsjd}µ�anfÖh�a�bGs�bkw�bkh�f\h�a�b�·PrWx��HeCh\]@���g��W�]�����dapwh>pab�k×b�g�p�^

× ��bq��b�x
b�gH|!eCgHf�hml®r�eCg�pab�x±e�d�par­x�bq��b�x
b�gH|!eCgHfÏe�pad pwh�x�f�b!p�^
× _wÎ�¦Hb9lPr�eCg'pab�x e�pad%b!nv�qsme�d¬x
bq��b�x
b�gH|!b!j\���ilPr�eCg'pab�x�h>dadae�fWgPkob�g'p dapqh>pab�kob�g'p�^
æ{çPh�kmlHn�b!d�·
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Ü�ÛkÜ�ÛQÚ Û�ì�ä~â3W1R*ä@Ü ê*äÙR à���á�ä�ìgÒ�éëá�ä~â�ßnà�écâ�ì
©#eCÔ>b­kmh�g'��korHjPb�xagAnCh�gHfW�Ph>f�b!d
·#«LrWx
pqxah�g��'�­h>n�n�r>ª d9�Hdab�x�¹�jPbq�$gHb!j p&�PlPb!d
^9Î ¦Hb���r'n�n�r>ª eCgHfijPbq�$gHb!dhop
�Ul®b2Y��~W��"Y�q­ª e�pw¦Ïpq¦Px
b!b��Lb!n�jPd�^

��Ý��	ò§ñ�ò�J���ñ��
J+	�ó�ñ�ó�J���ò�ñ ö ô�ò���ü�þ�ø�ù���ó6c�ò
������ò6¶�ò�ñÕ���@ó�¶�òÕúy���ò����b��Ý6��ò0ñ�ò�J���ñ6�

Î ¦Hb�girWgHbc|�h'gijPb!|!nCh�x
b�darWkobc�>h�x
eCh��Hn�b9r>�{p
�Ul®b2Y��~Wg��Y�qõh'gHjirWlPb�xahzpabcrWgÏpw¦Hbc�>h�x
eCh��Hn�bmh>d
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	�ò�ó���ß���ó�c	ò�üYà(á��+	��HK�c�����	Sà
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�PlPb�^
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b�dapq�"!�pw¦Ph�go«ÇrWx
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rWx�jPeCx
b!|!pae���b!d

h�x
b
× ��YE��W3�Xo�o��"Y~oi÷ jPb!|!nCh�x�b!d­h\lPx
rW|!b!d%darWx�fWx
e�jSpw¦Ph>podarHkob­jLhzpwhArW�Hë
b!|!p9ª e�n�n¬�®bijPe�dapwx
eC�P�Hpab!j
rWg'par��

× �g�����@��]����×÷øjPb!|!nÕh'x
b!d9h�n�r'f�e�|�h>nJp%b�kmlHnCh>pab���rWx h>n�e�fWgPkob�g'p¬�®b!p
ª§b!b�gÏjLhzpwhorW�Hë
b!|!pad��
× ]@�~m�Ô3�o÷ h>n�e�fWgHdch�gih�xax%h���par­h�pab�kmlHnCh>pab�b!çUlHn�e�|!e�pan����
× qnm�o"��Y�m�ä��~�g�o÷øjPe�dapwx
eC�P�Hpab!d9h�pab�kmlHnCh>p%b9rWg'parmhmlPx
rH|!b!dadarWx±fWx
e�jÕ�
× m���qg�����g��qg�g����÷ eCgHjPe�|�h>pab!d9e�pab�x%h>pae�rWgHd9rz�§hÏ`9¯tn�rHrWlF¦Ph
��bogHrUTvjPb�lPb�gHjPb�gH|!b��{x
b!nCh>pae�rWg#^o��p
|�h�gihzn�d%r­�Pboh�lPlHn�e�b!j\par�darWkob2�@��Y�]@���od%pwh>pab�kob�g'pad�^
å�¦He�n�b×ko�H|!¦ir>�Rpq¦Hb9|!rW�Px
d%bÒª�e�n�n{�Pbodapw�HjPe�b!d9h�x�rW�PgHj�pw¦Hb¾�$x
dap���rH�Px jPeCx
b!|!pae���b!d
·#ª§boh>jPjLx
b!dad
darHkob9lPr�eCg'padäh��®rW�Hp2m���qg�����g��qg�g���meCgÑpw¦Hb���r'n�n�r>ª eCgHfL^
«ÇrWxoeCgHdapwh�gH|!b�·�e~�9pw¦Hb\lPx
r�fWx%h�kmkob�xoÔHgHríª�d ô ÿHÿ ��� ª e�n�n¬gHr�pÏkorWjPe~��� ÿ�ý ò ü�� ���"�$·�¦HbÛk�h��ªäx�e�p%b�·
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ã�r�pab�·Hª e�pw¦HrW�Hp�pw¦HbÈm���q������g��q��g���ojPeCx
b!|!pae���b�·E·$holPh�xahzn�n�b!n�e�ù!eCgHf�|!rWkmlHe�n�b�x�¦Ph>d�parmh>dadw�Pkobcpq¦Hb
`9¯ n�rHrWl �®b�b!çHb!|��Hpab!j dab��P�Hb�g'paeCh>n�n�� Z e~�¬e�pÏjPrWb!dÏgHr�p­ÔHgHríªXªä¦Hb!pw¦Hb�xmÿ'ý ò ü�� �����²ª e�n�nä�Pb
korHjPe~�Lb!j��'� ô ÿHÿ ��� ^^[�¤än�darÜgHr'pab�·{pw¦He�d­lPh�x%h>n�n�b!n�e�dwk0|�h�gSgHr'p×�®b�b!çPlPx
b!dadab!j �'�¹�E�"Y�]@�g�ÿE
Z jL�Hbcp%rmpw¦Hb9x
b!dapqx
e�|!pae�rWgHd ��rWx�e�padc�PrHjP�idapwh>pab�k×b�g�padV[
¯��{|!rW�Px
dab�·ÇgHr�p b!��b�x
�Ï`9¯�n�rWrHli|�h�gi�®bÒlPx
bq�LçHb!jÛ�'�õh'g0m���qg���g�g��qg�����#·�dw�H|!¦ih>d�·

���Þ�Fü þcú[�ócö1��ùFüõó�ö���¿~÷�ùò��������
¤�n�pw¦HrW�HfW¦��E�"Y�]E�g��e�d h¾jLh>pwh9lPh'xah>n�n�b!n$|!rHgHdapwxa�H|!p�·HgHr�pRb!�'b�x
�\�@��Y�]E�g�c|�h'g­�®b¬lPx
bq�LçHb!j��'�×h'gm���qg�����g��qg�g���#·�b!e�pw¦Hb�x!·Çdw�H|!¦ih>d�·

����ñ�ó	ô�ô³ö��FüÿþÀ�Q��ù ó�ö���ùFü�ócö���¿~÷�ù
m���qg�����g��qg�g���Adwh
�Wd��\_%e�p�|�h�g²�PbijPrWgHb�dga5w�a�y�i�_xl�h�_
sL·�ªä¦He�|!¦²e�dojPe^!;b�x
b�g'p9��x
rWk�_ae�p�e�d�par�®bÒjPrHgHb\deaF{Xw�_xw�·e·}h�· sL^ ÎÌrõ�PgHjPb�x�dapwh�gHj\pw¦He�d�·#n�b!p���dch>dadq�Pkobk� Ã3æ ·�] � � � � �HÃ ��� ���Ý�N�wþG��û �~� ^Î ¦Hb�gÏpq¦HbÒx
b!dw�Hn�p rz�°pw¦Hb2�@�"Y�]@����e�d�] � � � � �¼Ã¿�+� �æ�¸�æ�Ý� �qþ �~� ·Wª�¦He�n�b
�å	����7
H�G����ò���ò�����ò����
����ñ�ó	ô�ô³ö��FüÿþÀ�Q��ù ó�ö���ùFü�ócö���¿~÷�ù

kmh
�­l®r�pab�g'paeCh>n�n��Ûx
b!dw�Hn�p eCgAh�g��ÏrWgHb�r>�¸�
ócö�÷�����ùFü ö .�� ú � ú � ú ��. ù , ó�ö�÷��Q��ùFü�ö .�� ú � ú � ú 2�. ùócö�÷�����ùFü ö .�� ú � ú(=Õú]= . ù , ó�ö�÷��Q��ùFü�ö .�� ú � ú]=Õú 2�. ù

ªä¦He�|!¦ie�dcgHr�p�ª§b!n�n�jPbq�$gHb!j;^
«{eCgPh>n�n��ieÕgÑpw¦He�dän�b!|!pw�Px�b�·Lª�b9lPx
b!dab�g'päho|!rHkmlHn�b!pab9dwh'kmlHn�bÒÓ��{«SlPx
r�fWxah'ki^
��ñ���¶�ñ�ó�c0ô	ó���ô�ó�J�ò
�����	ò�¶�ò�ñU�ëúÁ� � ;  ��g���ó�ñ�ó�c�ò���ò�ñÕö]��ü�÷ ² ù��ó�ñ�ó�c�ò���ò�ñÕö]� � ;  ��g� ü³÷jø�ø�ù
�����	ò�¶�ò�ñ¼�XúxçcúÁ:ñ�ò�ó	ôõó�ö]��úÁ��ù

�
	�����
U��ñ��6J�ò�K�K���ñ�K<��ñ��6Jnöxþcú þ�ù
]
�



�
	�����
U��ò�c6��ô�ó���òa��ò�c��cö(��úÁ��ù
�
	�����
<�@��K���ñ@��û�M7��òU��ò�c6�cö û�ô��6J+N�úÝû�ô7��J+NXùÈ�+�7���U��ñ���J
�
	�����
0ó�ôg�1¶�� ócö��~úxç�ùÈA@��; � ��ò6c��cö��~úÄç�ù

ócö�÷@�Q�S�Q��¿X÷�ú�÷��Q��ù�ü ' \ øócöxþÂ�Q��¿~÷�úv÷��Q�S�Q�3¿~÷�ù<ü ' \ ø
���<:ÿü ÷�úk� � ;  ��g��7��ñ�ó�ô�ô ö��Vü�þÀ����¿~÷�úxç�ü�þÀ�Q��¿X÷�ù ¸
¸ ó�ö��~úxç�ù�ü ö ócö1�~úxç�¿~÷�ù�ý¹ócö1�~úxç�ý�÷�ù�ý�ócö���¿~÷�úxç�ù�ý ócö��Vý�÷�úxç�ù�ù / ø \ þ ±ò��������
� 9@�G)�; / ú�à$�@��) �6C I69@� ?bC�8�8 : �FC ��:  à
������ü ÷�ú[�
��ñ@�����5÷jø~÷�ú0ö ócö���úxá�ù~úxá�ü�÷�úÁ��ùò��������

÷jø~÷ ����ñ7c�ó��cö�÷ ² � ± \ þ�ùò����

�i8;Í\?HVÒ8#<�#{Q åÜx
e�pab­h'gÛÓ��{«�lPx
r'fWxah�kXdar�n��HeÕgHfAda�Hdapab�k r>��n�eCgHb�h�x¾b��U�Phzpae�rWgHdÒ�HdaeCgHf0�9h��Hdad%eÕh'g
b!n�eCkoeCgPh>p%e�rHgFkob!pw¦HrHj;^R� �PgÑ��rW�Px�lPx
r�fWx%h�k}h>p n�b�h>dap rHgÏ�­lPx
rH|!b!dadarWx
d
^

]
Ý



� �¡ 5¢¤£�¥§¦ è

� - % -0/ - , ­ + R¼/ % , - /2, O é

¤�êSëgì
í�î@îgï�ð>ñ
î[òGógïSô¥õxê�òÂìÐï�ö�òG÷@õxï�ø�ù�úvûÙüýñþìÐìÙÿ�ï���÷@õÍ÷@îgð@ï�õxìÐñ
îgï�ö������ã÷@îgñÐö�í�ò�ñ��gî¤ê��gêyòyï	��
��gõ&ÿ@÷gñÐìÐð@ñ
î�

õy÷@î�ò�ñ�� ï¤ìþñ
ÿ@õyí3õxñÐï�ê	���ýógñþêýìþï�ö�ò�÷@õxïµð@ñÐêyö�÷gêyê�ï�ê�ÿ@í�êyñÐö�ê���
ÍùBúvû��������kï���
&òGógïËêyìÐñþð@ï�ê¤ë@õxï�êyï�î3òyï�ðOñ
îOò�ógñþê
ìþï�ö�ò�÷@õxï í3õxï>ð@ñ
õxï�ö�òyì���òGí���ï�î�
(õ�������ñÐìÐìÐñ í �±�µõ��gë@ëc� ê"!#�Í÷gò���õnñ í7ì$��îUù�úpû��%�§ógïÈùUï�êyêGí�
�ï'&ÄúSí7êyêyñ
î�

û(î3òyï�õ(
(í�ö�ï�)*�

mÄ»Vº � zQÔÕÁx¾v���ÈÁxÀnÎ�ÐTÔ-q
ùBúvû@êyò�í�îgð@ê+
,��õ.-0/�1	1�2�34/�5�672*181	9;:<3>=�:*?�/�@8AB2*C�/-ø�ü�ógñÐö�ó¤ñÐê¨í3îËñ î3òyï�õ(
(í�ö�ïSêGë�ï�ö�ñ ôÙö�í�òyñ���îD
��gõ.�kï�êyêGí�
�ï'&
ë@í�êyêyñ
î�
Èìþñ
ÿ@õyí3õxñÐï�ê�ø¥ë@õE��ðÙ÷gö�ï�ðUÿ��Où�úpûGF*��õ�÷�� Z ùBúvû,F�[��

¤Ëö�òyñ�H�ñÐòyñÐï�êI��
§ù�úpû7F4��õy÷�� ü�í7ê¤ñ îgñÐòyñ
í�ò�ï�ð¼ñ
îbíLüJ��õ��3êGó���ëUñ
î²¤¤ë@õxñÐì øLK	M�M�N��Ï¤ËêµòGógïÈö�í�êyï�
,��õ
O úGF§ø�õxï�ë@õxï�ê�ï�î�òGí7òyñ�H�ï�ê$
(õ����Õí�ö�í7ð@ï	�kñ
í@øgñ îgðÙ÷gê�òGõ���ø@í�îgð�î@í�ò�ñ��gî@í�ìÙì
í�ÿgê§ó@í8H�ï�ÿ�ï�ï�î�ë@í�õnòyñÐö�ñ ë@í7òyñ
î�
ãñ
î
òGógï7
��gõy÷��P�

ù�úpû êGë@ï�ö�ñ ôÙö�í�òyñ���îQK��SRµü§í�êËõxï�ìÐï�í�êyï�ðFñ
îLùBí8��ø+K	M�M�T*�
ù�úpû êGë@ï�ö�ñ ôÙö�í�òyñ���îQK��UK�ü§í�êËõxï�ìÐï�í�êyï�ðFñ
îWV�÷@îgï�ø%K8M�M�X��
¤¤îÈï'YZ�gõxò¡ò���ü�í3õxð@ê¡ùBúvû[&\Nkê�ë@ï�ö�ñ ôÙö�í�òyñ���î<ñÐê]�gî�
���ñ
î�
*�
�§ógï�õxïµí3õxï^�>í�î ��ö����I�kï�õxö�ñ
í�ì&í3îgðaë@÷@ÿgìÐñÐö'&(ð����>í�ñ
îUñ_�>ëgìÐï	�kï�î3òGí�òyñ���îgê7��
Sù�úpûpí8H�í�ñÐì í3ÿgìþï�øÂí3îgð

�>í�î � ë@í�õ�í�ìÐìþï�ìÍìÐñ
ÿ@õyí�õxñÐï�ê¤ó@í	H3ïµÿ@ï�ï�îUõxï�ë��gõxòyï�ðFÿ@ï�ñ
î�
Oÿ@í�êyï�ð���îÈù�úpû��rúSìÐï�í�êyï`H�ñÐêyñÐò
acb�b�d ������e�e�e  �f�g�hS ;i<j�j b�k b fS �f�l�m � i d.n � n i d+o f	i+f8p b�k�b4nrq p<jS  acb i o 
,��õ��s��õxï¤ñ
î 
��gõ��>í�òyñ���î+�

t ��î3òGõyí7êyòyñ
î�
FòGógïÈòxüJ�Oñ���ë���õxò�í�î�òkêyò�í�îgðÙí�õxð@ñ�u�í�òyñ���î0ï'Y.��õxò�ø O úGF í3îgðbù�úpû�øÍñ î�ógñ�
�ó�ë@ï�õ\
���õ\&
�>í�îgö�ïkö����>ë@÷gòyñ
î�
Èö����I�k÷@îgñÐò��Oñ î<ì
í�êyò7��ï�í�õnê�øÙñÐòËì������3êËìþñ_��ï�ùBúvûyø@ò�ó���÷�
�óOê�òGí�õxòyï�ð<ì
í�òyï�ørñþê^�s��õxï
êG÷gö�ö�ï�êyê�
(÷gì&ò�ó@í�î O úGF¼í�ò¡òGógï^�>��� ï�î�ò	�

mÄ»¸Ó � ÎcÅ�ÀnÎ�¾¿ÐË�Qvxwzy

ùBúvûvö���îgêyñÐêyòyê7��
]K	N�X{
Á÷@îgö�òyñ���îgêµí3îgð|�>í�î �Èê��c�kÿ}��ìÐñþökö���îgê�òGí�î3òyê�ø@ï�~gòGõyí�ö�ò�ï�ðaí�îgð<ñ î@ógï�õnñþò�ï�ð�
ÁõE���
H6í�õxñ���÷gê¡ë@õxï�ö�ï�ð@ñ
î�
��kï�êyê�í�
�ï§ë@í�êyêyñ
î�
[ê���ê�òyï	�kê	�SûÀð���î+� òSñ
î�ò�ï�îgð�ò���
3ñ�H3ï�í¤ê��gêyòyï	��í�òyñÐö¡ñ î3òGõ��gðÙ÷gö�òyñ���î
ò��Où�úpû>�QòGógï�õxï>í�õxï��>í�î �"
�����ð���îgï�ê^��÷gò¤ò�ógï�õxï������§í�ò�ógï�õ�ø&û�� ìÐì ë@õxï�êyï�î3òµê����kï`
 ï�í7òG÷@õxï�ê^��
 ù�úpû
H�ñ
í�ï�~Eí���ëgìþï�ê�ø��n÷gêyòýò��I
�ï�ò§ê�òG÷gð@ï�î�ò�ê�êyò�í�õxòyï�ðOü�õnñþò�ñ î�
Oí�îgðUõy÷@î@îgñ
î�
OùBúvû¡ë@õ���
�õyí �kê	�$���*��� �¥ø��gîgï
��
 ë@÷@ÿgìÐñÐökð����>í�ñ
îLñ���ëgìþï	� ï�î�òGí7òyñ���îgê]��
¨ù�úpû�ø@ñÐê�÷gê�ï�ð�
���õýë@õyí�ö�òyñÐö�ï��

K8M



P�ÛkÜ�ÛÝÚ �P�+�8�B�����>���#�������r�B�����
¤�ìÐòGó���÷�
gó�òGógï�õxïOí�õxï"K	N X�
(÷@îgö�òyñ���îgê>ñ
î�ò���òGí7ì]�,�>��õxïÈü§ñÐìÐì§ÿ@ïFí�ð@ð@ï�ð�ñ
î�ùBúvû[&\N��+ø ����
§òGógï	�{í�õnï

Á÷@îgðÙí�� ï�î�òGí7ì��ÕûÁò	� êÈìþñ_��ï0òGógïFñ
îgêyòGõ�÷gö�òyñ���îÞêyï�òP��
µí��>��ð@ï�õ�î�ö����>ë@÷gò�ï�õ�¡ í�ìÐòGó���÷�
gó¼ò�ógï�õxïaí�õnï
ë@ï�õyó@í�ëgê`K	R�R[ñ
îgêyòGõy÷gö�òyñ���îgê�ø���îgì�� íD
$ï�üÆí�õxïËêG÷ ¢�ö�ñÐï�î3ò§ò��kð��kü�ó@í�òyï�H3ï�õpò�ógïIK	R�R¤ö�í3îÈð��Ùø���
&ö���÷@õxê�ï
ü§ñÐòGóOñ
îgö���î H�ï�îgñÐï�îgö�ï��J��ï¤ð@ñÐêyö�÷gêyê¤òGógñÐê]�{
Á÷@îgö�òyñ���îgêËñ
îOòGógñÐêËêyï�ö�òyñ���î+�
£r¤�¥	¦ ¥�§c¨'©+ª�¨'§r©�«	¬	­�®�¯*°�¯�±�¬	­²«r«�«	¬8­�®�¯�³
êyòGí�õxò�ê>ù�úpû��Æ¤�õ�
g÷��kï�î�ò�ê���
µò�ógñþê�
(÷@îgö�òyñ���î�í�õxïFð@ï�ê�ñ�
gîgï�ð´
,��õ>ë}��êyêyñ
ÿgìÐïbë@í�ê�ê���
µö����I�>í�îgð�ìÐñ
îgï
í�õ�
�÷��kï�î3òyê§ò��>ù�úpûvï�î�Hgñ
õ���î��kï�î3ò	�§û]î"�>í�î �Èö�í�êyï�ê�ø-ë@õ���
�õ�í��I�kï�õxê¡ð��Oî���ò�ó@í8H�ï[ò��>üJ��õyõ��Èí�ÿ���÷gò
òGógï	�P�
£r¤�¥	¦8µ�¨#§�¬�¶�¨�·�·4ª�¸�¹�¨#º�³
ï�~�ñÐòyê§ù�úvû��H¤�î �P�kï�êyêGí�
3ï�ë@í�ê�êyñ
î�
>ìÐñ ÿ@õ�í�õ��P�ã÷gê�ò�ó@í8H�ïËòGógï�êyï¤òxüJ��
(÷@îgö�òyñ���îgê�ø}��õvê����kï�òGógñ
î�
�í7ìþñ_��ï��
�§ógï�îOü¡ï¤ö�í�îÈü�õnñþò�ï���÷@õvô¥õxêyòýùBúvûpë@õ�� 
�õyí��P�
»c¨'§�¯	¶8¼rº�· ½�½�¾ ¨4¿,± ½
¨#§�© ½ ¬�¨'§+ªÀ¨'§�©Á¬8­r®�¯*°�¯�±�¬8­�«	¬	­�®�¸ÃÂ,Äc³PÅ

£�¤�¥Æ¦ ¥�§�¨'©<ªx¸�¬8­�®�¯*°Á¸�¬8­�®�¸�³�Ç
¾ ­�¨#§�©�ÈÉª ½�Ê ·�¶�¶�¹<°`Ë�¹8­�¶	ºÍÌ^Î�±�¨8ÏÐ¨8Ï"È�­�¹ ½ ¬8§Á£�¤�¥ ¾ ­�¹8®r­�¬ ½�Ñ § ½ ³�Ç
£�¤�¥Æ¦8µ�¨'§�¬r¶�¨�·�·4ªÀ³�Ç

Ò
Ó ��ò�ï�Ô>ñ
îgö�ì
÷gêyñ���îz��
I!#�>ëgñ,� ó�)�ñÐê>í�ìÐü§í	�gê>õxï�Õ@÷gñ õnï�ðÂøpü�ógñÐö�ó�ë@õ���H�ñÐð@ï�ê�ÿ@í7êyñÐöOùBúvûËð@ï�ô¥îgñÐòyñ���îgê í3îgð
ò\�@ë@ï�ê8�×Ö¤îgïOñ_�>ë}��õxòGí3î�òkð@ñÐêyòyñ
îgö�òyñ���îz��
�ò�ógñþêÈë@õ���
�õyí �Ø
(õ���� òGógïOü¡ï�ìÐì���î���ü�î0! O ï�ìÐì��Ùøvü��gõxìÐðÚÙÛ)
ë@õ���
�õyí � ë@õnï�êyï�î�ò�ï�ðFñ
îUí�ì_�>��êyò¡ï�H�ï�õ��Fë@õE��
�õyí����kñ
î�
 ÿ}�����ÈñþêËòGó@í�òL����÷P�>í8�>êyï�ï>�k÷gìþò�ñ ëgìÐïkö���ëgñÐï�ê
��
¨ò�ógñþê��kï�êyê�í�
�ï�ê§ë@õxñ
î�ò�ï�ð"��÷gò	�

�¡üJ�7��
ÙòGógï¡ô¥õxê�ò%Õ@÷gï�êyòyñ���îgê¡í�ê#��ï�ðkñ
îkí��kï�êyêGí�
3ï�ë@í3õyí�ìÐìÐï�ìÙë@õ���
�õyí �Æí�õnï�Ô&ó���ü´�>í�î �µë@õ��gö�ï�êyê���õxê
í�õxïµë@í�õxò�ñþö�ñ
ë@í�ò�ñ î�
PÜUí�îgðOü�ó���í �|ûJÜ¤ù�úpûvë@õ���H�ñÐð@ï�êËòÄüJ�`
(÷@îgö�òyñ���îgê�
,��õ¡ò�ógï	�P�
£r¤�¥	¦�Ý�¹ ½�½ ¦ Ï�¨G·�·4ª�£�¤�¥	¦8Ýr¹ ½�½ ¯	¹ ½r½ °P¨'§�©�«�Ï�¨�·�·�³
õxï�òG÷@õyîgê�ø�ñ îßÞ#à_á8â�øgòGógïµîg÷��ãÿ�ï�õJ��
pë@õ��gö�ï�êyê���õxêýü§ñÐòGógñ
îFö����I�k÷@îgñþö�í7ò���õ7ã#ä�å{åI�
£r¤�¥	¦�Ý�¹ ½�½ ¦8­�¬	§8æ.ª�£�¤�¥	¦8Ýr¹ ½�½ ¯	¹ ½r½ °P¨'§�©�«�­�¬8§	æ*³
õxï�òG÷@õyîgê�øgñ
î�ç�è�é*ê�øgòGógï�í3ÿgêyòGõyí�ö�ò¡î@í��kïI�$í�î�ñ
î�òyï�
3ï�õ�����
&òGógï¤ö�í�ìÐìÐñ
î�
 ë@õE��ö�ï�êyê���õvü§ñÐòGógñ
îÈòGógï�ö����I�k÷ &
îgñþö�í7ò���õ`ã#ä�å>åI�¤û(îUí�ö����I�k÷@îgñÐö�í�ò���õ�ø-õyí�î��3êËü§ñÐìþìpÿ�ïIR@ø%K3ø%�_�U�
ø@êyñ�u�ï'&#K��I� Ó ��òyï[ð@ñ�YÂï�õxï�î3ò^�kï�í�îgñ
î�
�ê
��
�ç�è�é4ê�ñ
îOù�úvûpí�îgð O ú$F����

ë^ì�íÐíÁî :.9ïC�2�? ì @>ñÐêµíP��ï��<ö���îgö�ï�ëgò¤ñ
îUù�úpû��Âû$ò^�>í8�aÿ�ïkö���îgêyñÐð@ï�õxï�ð�í�êµíPÞ�ð[ç'ñcã8ð[ñ�ç�â'ò>êyï�ò���

ë@õ���ö�ï�ê�ê���õxê§ò�ó@í�ò§ö�í�îÈö������ã÷@îgñÐö�í�ò�ï¤ü§ñÐòGóOï�í�ö�ó���òGógï�õÆ�

ûSï	��ë@ó@í�êyñ�u�ïµòGógï¤üJ��õnðÐ!yê�òGõy÷gö�òG÷@õxï�ð�)>ógï�õxï�ø�êyñ
îgö�ïµòGógï¤êGí �kï¤êyï�òJ��
pë@õ���ö�ï�ê�ê���õxê��>í8�Oÿ@ï¤êyòGõ�÷gö'&
òG÷@õxï�ð�ñ î�ð@ñSYÂï�õxï�î3òkü�í8�gê�øÍê��aÿ�ï�ì���î�
�ò��<ð@ñ�YÂï�õxï�î3òkö����I�k÷@îgñÐö�í�ò���õnê	�|�ýógï�õxï�ñÐê�í7ìþü§í8�gêãí<ð@ï'
Áí3÷gìþò
ö����I�k÷@îgñÐö�í�ò���õ�øL���4� ��ó ��� ôcó õcö ÷-øpòGó@í7ò�ï�îgö�����ë@í�êyêyï�êFí�ìÐìµë@õ��gö�ï�êyê��gõxêF÷@ë���î êyòGí�õxò�ñ î�
�í�îÞù�úpû
ë@õ���
�õyí �P�$Ö¤îgïµù�úpûvë@õ���
�õyí �ø��í	�Èñ
î�H ��ì�H�ï¤êyï�H�ï�õyí7ìÂö����I�k÷@îgñÐö�í�ò���õnê	�

�§ógï�îÈü¡ï¤ö�í�î<ó@í	H3ï]��÷@õ�êyï�ö���îgðaë@õE��
�õyí��W�

N R



»c¨'§�¯	¶8¼rº�·Qù ½�¾ ¨4¿,±�ù

¨#§�© ½ ¬�¨'§+ªÀ¨'§�©Á¬8­r®�¯*°�¯�±�¬8­�«	¬	­�®�¸ÃÂ,Äc³PÅ
¨'§�©�Ï�¨#ú�·+°(­�¬	§8æ%Ç
£�¤�¥Æ¦ ¥�§�¨'©<ª�û�¬8­�®�¯*°;û�¬8­�®�¸�³�Ç
£�¤�¥Æ¦�Ý�¹ ½�½ ¦ Ï�¨'ú�·*ª�£8¤�¥	¦�Ý�ü�£�£�¦Æý üÀþ�ÿ��%°(û�Ï�¨'ú�·�³�Ç
£�¤�¥Æ¦�Ý�¹ ½�½ ¦8­�¬8§8æZª�£8¤�¥	¦�Ý�ü�£�£�¦Æý üÀþ�ÿ��%°(û	­�¬8§8æ*³�Ç
¾ ­�¨#§�©�ÈÉª�ù#£��Á§�¬ ½ ·�¨8ÏFß�º ¨'§Ð¬²Ï�¨'ú�·Bßrº²¯Æ¹ ½�½ ¼�§c¨8¯	¬8©�¹	­Ã¿ Ñ §�ùc°(­�¬	§8æ%°�Ïr¨'ú�·�³cÇ
£�¤�¥Æ¦8µ�¨'§�¬r¶�¨'ú�·4ªÀ³�Ç

Ò

û[
�����÷Èõy÷@îLñþòL��î�
,��÷@õ¡ë@õ��gö�ï�êyê���õxê�ø�����÷ÈüJ��÷gìÐðP
�ï�ò§ê����kï�òGógñ
î�
Èìþñ_��ï
£��Q§�¬ ½ ·²¨	Ï���¨'§×¬QÏ�¨'ú�·��z¯Æ¹ ½�½ ¼�§c¨8¯	¬8©�¹	­Ã¿
£��Q§�¬ ½ ·²¨	Ï���¨'§×¬QÏ�¨'ú�·��z¯Æ¹ ½�½ ¼�§c¨8¯	¬8©�¹	­Ã¿
£��Q§�¬ ½ ·²¨	Ï�	�¨'§×¬QÏ�¨'ú�·��z¯Æ¹ ½�½ ¼�§c¨8¯	¬8©�¹	­Ã¿
£��Q§�¬ ½ ·²¨	Ï�
�¨'§×¬QÏ�¨'ú�·��z¯Æ¹ ½�½ ¼�§c¨8¯	¬8©�¹	­Ã¿

Ó ��òyïpò�ógï���õxð@ï�õ���
@òGógï��kï�êyêGí�
�ï�êÂñÐê�!Gõyí�îgð����>)*�%���L
(í�õ�ø8��÷@õÂòxüJ�I!#� ï�êyêGí�
�ïpë@í7êyêyñ
î�
�)¤ë@õ���
�õyí �kê
ó@í	H3ïFî��Ð�kï�êyêGí�
�ï�ê�ë@í�êyê�ï�ð¼í��>��î�
�ë@õ��gö�ï�êyê���õnê�í�ò�í�ìÐì,�¼û]î�
�ï�îgï�õyí7ì øvñ_�>í�
�ñ
îgï�í��k÷gìþò�ñþö����>ë@÷gòyï�õ
ê���ê�òyï	� ñ
îUü�ógñÐö�óbë@õE��ö�ï�êyê���õxêãí3õxï�ë@í�õxò�ñþö�ñ
ë@í�ò�ñ î�
Uñ
î�íÈö����>ë@÷gòGí�ò�ñ��gî@í�ìSòGí�ê#�røÂü¡ï�� ñ�
gó�òµó@í8H�ï>ò�ógï
ë@ï�õxêGë�ï�ö�òyñ�H�ï>í�ê§ñ
îPFSñ�
�÷@õnï
���_K��

ù�úpûËë@õ���H�ñÐð@ï�êI�>í�î �Uö����I�k÷@îgñÐö�í�òyñ���îß
Á÷@îgö�ò�ñ��gîgê^
,��õ��kï�ê�êGí�
�ï�ë@í7êyêyñ
î�
*�Ï¤ �s��î�
FòGógï	�Lø&ò�ógï

���ìÐì���ü§ñ
î�
�òxüJ�>í�õxïµÿ@í�ê�ñþö��
£r¤�¥	¦���·	§�º+ª�¸�¹�¨'º�« ¹8¼�©�¦��r¼�È.°�¨'§r©²¯Æ¹8¼�§�©.°>£�¤�¥	¦���¬8©�¬8©�� ¾ ·Pº�¬8©�¬8©�� ¾ ·<°

¨#§�©Áº�· Ï�©.°P¨'§r©�©�¬8®.°>£�¤�¥	¦rÝ�¹ ½�½ ¯Æ¹ ½�½ ³
£r¤�¥	¦Æþ�·�¯�¸+ª�¸�¹�¨'º�«|¨'§�¦���¼rÈ.°�¨'§�©´¯	¹8¼�§r©.°`£�¤�¥Æ¦���¬8©�¬	©�� ¾ ·Pº�¬8©�¬	©�� ¾ ·+°

¨#§�©�Ï	¹8¼�­�¯Æ·+°�¨'§�©Ð©�¬8®.°>£�¤�¥	¦�Ý�¹ ½r½ ¯	¹ ½�½ °`£�¤�¥	¦��8©�¬8©�¼�Ï�«�Ï�©�¬	©�¼�Ï�³

ü�ógï�õxï
� ä�ñ�ð �'ñ�����àïé �Àñ���¡ í�õnïµÿ@í�êyïµí�ð@ðÙõxï�ê�êyï�ê���
Sêyï�îgð@ñ
î�
Fí�îgðFõxï�ö�ï�ñ�Hgñ î�
Fÿ@÷ YÂï�õxê�øÙõxï�êGë�ï�ö�òyñ�H�ï�ì����
� ã'ä�ñ�é<ð4¡ î���ò�îg÷��kÿ@ï�õL��
pÿ��gòyï�ê�ø@ÿ@÷gò�îg÷��kÿ@ï�õL��
¨ï�ìÐï	�kï�î3òyê7��
�ò�è ð,è�ð����câ	�
F4��õ����4� �}f	p*l����gøgñþò8� ê§òGógïµí�ö�ò�÷@í�ì&îg÷��ãÿ�ï�õJ��
Sï�ìÐï	�kï�î�ò�ê�êyï�î3ò	�
F4��õ7���4� õ4f�h�� ���gøÂò�ógï�í�ö�òG÷@í�ìvö���÷@î3ò{�>í8��î���òãÿ�ï �gî���ü�îUü�ógï�îBö�í�ìÐìþï�ð.�A¤|êG÷@ë@ëgìÐï	�kï�î3òGí�ì

(÷@îgö�òyñ���îÉ���*� !�f b h q m�p b �����4� � b�k b m+j#"�$P���4� ÷ k bck b#% d f&$ n p b "'�Ð��í	�¼ÿ�ïb÷gêyï�ð ò���
�ï�ò
í�ö�ò�÷@í�ìÂõxï�ö�ï�ñ�H�ï�ðUö���÷@î�ò�øE÷gê�ñ î�
ÈòGógï>Þ�ð,è�ð[ñ�Þ�í�îgðÁò�è�ð,è�ð�����â�õnï�òG÷@õyîgï�ð�
(õ���� ���*� õ*f�h��<�

� ò�è ð,è�ð����câJ¡ ÿ@ï�êyñÐð@ï�ê¤ÿ@í�êyñÐöµðÙí7òGí[ò\�@ë@ï�êýòGó@í�ò§í�õxïËö���õyõxï�ê�ë���îgð@ñ
î�
Èò�� t ðÙí�òGí[ò��Eë�ï�ê�ø���îgï¤ö�í3î
ð@ï�ô¥îgï�!yð@ï�õxñ�H�ï�ðUðÙí�ò�í>ò��@ë@ï�)Èò��>
(í�ö�ñÐìþñÐòGí7òyïkö����I�k÷@îgñÐö�í�òyñ���î��$î���òyï[ù�úpûvð@ï�õxñ�H�ï�ðUðÙí�òGí�ò��Eë�ï
ñÐê��>��õxïËòGó@í�î t ÷gê�ï�õ(&(ð@ï�ô¥îgï�ðUðÙí�òGíkò��@ë@ï�øÙí�ê¡ü¡ï�� ìÐìÂêyï�ï[ì
í�òyï�õ����

� ò�âÆÞÀð��7Þ�ä�ñ�ç�ã'â�¡ õyí�î��<ñ
î�íOö����I�k÷@îgñþö�í7ò���õ��PF4��õ¤ö��gî�H�ï�îgñÐï�îgö�ï�ø$���4� (*)#+ ��ó-,cõ��/.ß��í	�Uÿ@ï
÷gêyï�ðUí�ò§õxï�ö�ï�ñ�H�ï�õýêyñÐð@ï��

N}K



Processors

Messages

MPI_COMM_WORLD

FSñ�
g÷@õxï0���UK�Ô�¤ HgñÐï�ü ��
��kï�êyê�í�
�ï¤ë@í�êyêyñ
î�


N N



communicator

destination

tag

MPI   MESSAGE   SPACE

FSñ�
�÷@õxï
����N}Ô¨úSí3õxòyñÐòyñ���î���
Sù�úpû�� ï�êyêGí�
�ïËêGë@í�ö�ï

� ð,è21s¡ íP� ï�òGó���ð�
,��õ¤ë@í�õxò�ñþò�ñ��gîgñ î�
��kï�êyêGí�
�ïµêGë@í7ö�ï��^F4��õ§ö��gî�H�ï�îgñÐï�îgö�ï�øÃ���*� (#)*+ 3#('!"��í	�
ÿ�ïã÷gêyï�ðFí�òËõxï�ö�ï�ñ�H�ï�õ§ê�ñþð@ï��
Þ�ð,è�ð[ñ�ÞÀ�Û���4� ��ó-,cõ��/.I¡ 
�ñ�H�ï�êýêyï�îgð@ï�õ�� ê¤õyí�î���ñ
îOö�í�êyï���
 ���*� (#)*+ ��ó�,�õc�/.Oÿ@ï�ñ
î�
 ÷gê�ï�ð
Þ�ð,è�ð[ñ�ÞÀ�Û���4� 3#('!>¡ 
�ñ�H�ï�êI!yê�ï�îgð@ñ î�
ÈòGí�
 )ãñ
îLö�í�êyï���
$���4� (*)*+ 3*(4!>ÿ�ï�ñ
î�
F÷gêyï�ð.�

��ïËêyï�ïËùBúvûSë@õ���H�ñÐð@ï�ê§ò�ó@õxï�ï � ï�ö1ó@í�îgñÐê#� ê§ò��ãë@í3õxòyñÐòyñ���î�åIâ�Þ'ÞÀè�1�â7Þ5�cè�ã'â	�ÃFSñ�
�÷@õxï6����Nkë@õ���Hgñþð@ï�ê
ê����kï�HgñÐï�ü^�

� ö������ã÷@îgñÐö�í�ò���õ�ÔSí�òyòGõnñ ÿ@÷gò�ï�ê�íkêyï�ò���
 ë@õ��gö�ï�êyê��gõxê
� ð@ï�êyò�ñ î@í7òyñ���î+Ô ë@í3õxòyñÐòyñ���îgê]�kï�ê�êGí�
�ï¤êGë@í7ö�ï¤ü§ñÐòGógñ
îaí ö����I�k÷@îgñÐö�í�ò���õ
� òGí�
*ÔÍð@ñþê�òyñ
î�
�÷gñÐêGógï�ê^�kï�êyêGí�
�ï�ê�í�õyõnñ�H3ï�ðOñ îW��îgïµð@ï�ê�òyñ
î@í�òyñ���î

�§ógï��Øí�õnï"H�ï�õ��Þñ_�>ë���õnòGí�î3ò í�îgð ÷gêyï'
(÷gìËñ î ð@ï�H�ï�ì���ëgñ
î�
Øë@í�õyí7ìþìÐï�ì¤ìÐñ
ÿ@õyí�õxñÐï�ê	� Ó ��òyï�ÔUòGógï�êyïUòGó@õnï�ï
òGógñ
î�
�ê í�õnï�î���òpë@í�õxò$��
�� ï�êyêGí�
�ï¡òGó@í7òpí�õxï�õxï�ö�ï�ñ�H�ï�ðOÿ �ãíµõnï�ö�ï�ñ�H3ï�õ����§ógï��>í�õxï¡ñ
î 
,��õ��>í�ò�ñ��gîkò��¤ù�úpû
ê���ê�òyï	�P�¡û(îOò�ógñþêËêyï�îgêyï�ø�ùBúvûvê���ê�òyï	� ñÐê�ìÐñ_��ïkê���� ïµí�
�ï�î3ò�ÿ@ï�òxü¡ï�ï�îFíkê�ï�ò���
Sêyï�îgð@ï�õxê¤í�îgðaíkê�ï�ò]��

õxï�ö�ï�ñ�H�ï�õxê�ø�
�ï�òyêJ�kï�êyêGí�
�ï�êÃ
ÁõE���Õêyï�îgð@ï�õnê�ø@÷gêyñ
î�
ãò�ógï§òGó@õxï�ï]� ï�ö1ó@í�îgñÐê#� ê ò��µê���õnòSòGógï	�Oø�í3îgð�ð@ï�ìÐñ�H�ï�õ
òGógï	� ò���í3ë@ë@õ���ë@õxñ
í�òyïµõnï�ö�ï�ñ�H3ï�õxê	�

ù�úpûSë@õ���HgñÐð@ï�ê�ÕE÷gñÐòyïµíD
$ï�üÉH6í�õxñ
í�î3òyê���
 ò�ógïµÿ@í�êyñÐö>j�f8p*l>í�îgðPg�f�h�f n �*f�
(÷@îgö�òyñ���îgê	�vû(î�
�ï�îgï�õyí7ì ø
êyï	�>í�î3òyñÐö�êJ��
%j�f	p*l������>í8�ãÿ�ï�ê�÷@ÿgòyìÐï��pû(îÈë@í�õxòyñÐö�÷gì
í�õ�øgòGógïL��õxð@ï�õ$��
Àí3õyõxñ�H6í�ìÐêJ��
ÂòxüJ�^�kï�êyêGí�
3ï�êSêyï�î�ò

Áõ���� ��îgïµë@õ��gö�ï�êyê���õ�ò��>í�î���òGógï�õ¡ö�í3îFî���ò§ÿ@ïkë@õxï�ð@ï�òyï�õ�� ñ îgï�ð.�

N/�



7 8:9&8;9 < =*>#?4�A@CBED >��GFH>��GI
Ó ��üµø-ü¡ï>ö�í�îBü�õxñÐòyï>ê����kï�!Gõxï�í�ì�)Fë@õ���
gõyí��PÔ7V�í�ö��gÿgñpñÐòyï�õyí�ò�ñ��gîUê���ì�Hgñ î�
�JÂí�ëgì
í�ö�ïÈï�ÕE÷@í7òyñ���îgê	�I�0ï
ÿ@ï�
�ñ
îOüýñþò�óÈòGógï^�`
(÷@îgö�òyñ���îgê�ð@ñÐêyö�÷gê�êyï�ðaí�ÿ}��H�ï�ø@í�îgðOòGógï�îÈêyï�ïµó���ü ê����kï]��
 í�ð�H�í�îgö�ï�ðFù�úvû�
Á÷@îgö'&
òyñ���î@í�ìÐñÐòyñÐï�ê¤ö�í�îOógï�ì
ëFò��s��í���ïµë@õ���
gõyí��I�kñ
î�
>ï�í7êyñÐï�õ��
úpõ���ÿgìÐï	� êGë�ï�ö�ñ ôÙö�í7òyñ���î+ÔÈö���îgêyñÐð@ï�õkíOð����>í7ñ î���
K�}�MLM.ONP�}�-L/.Uï�ìÐï	�kï�î�ò�ê	�PF*�gõ¤ö����>ë@í3õxñÐê���î-øÍü¡ï
ô¥õxêyòµõxï�ö�í�ìÐìSó���üYí�î O ú$F ë@õ���
gõyí�� ì�������ê¤ìÐñ_��ï|� òGógïkêGí��>ëgìÐï>ë@õ���
�õ�í��|ñ
î<òGógïkì
í�êyò¤ö�ó@í�ëgòyï�õ��S�"�0ï
êyï�ïãí>ë@õE��ö�ï�êyêËë@í�òyòyï�õyî+Ô

ðÙí�ò�íµñ
î@ë@÷gò��Qü¡ï��kï�õxï�ì��Oñ
îgñÐòyñ
í�ìÐñ�u�ï�òGógï	�I�6QAR ö����>ë@÷gòyïSQTR ��÷gòGë@÷gò
Ó �6ü�ü¡ïµü§í�î3ò¡ò���ó@í8H�ïµí�îÈù�úvûpë@õ���
gõyí��OøgêG÷gö�óOòGó@í7ò�íkêyñ_�k÷gìÐòGí�îgï���÷gêËï�~�ï�ö�÷gò�ñ��gîP��
$T>ö���ëgñÐï�ê

��
¨ò�ógñþê¤ë@õ���
gõyí�� í�ö�ógñþï�H3ï�ê§òGógïµê�í��kï¤ï'YÂï�ö�ò�í�ê¡òGógï O úGFHë@õ�� 
�õyí��P�
�§ógï¤òGó��g÷�
�ó�ò8Ô
� ü¡ï§üJ��÷gìÐð>ìÐñ_��ï¤ò��^��ï�ï�ë�òGógï�ë@í3õxòyñÐòyñ���î���
&ë@õ���ÿgìÐï	�ið����>í�ñ
îkòGógïËêGí�� ï�í�êSòGógï O úGFbë@õ���
gõyí��Oø
î@í�� ï�ì��U�WV�ö�ó��MXY$ZVcö�ó��/XG���+�Qü¡ï¤ð���î+� ò�ó@í8H�ï¤ò��rø�ò�ó���÷�
�ó+���>F4��õ¡ö���î H�ï�îgñÐï�îgö�ï�ørü ï>�>í8�>ð@ï�êyñ�
�&
î@í�ò�ï¤òGógï^TOë���õnòyñ���îgê]��
¨òGógï[ð����>í�ñ
î<í�ês�;R@ø�R���ø.�,R�ø_K	��ø.��K�øSR���ø@í�îgð×�EK�ø_K	��ø@õxï�ê�ë@ï�ö�òyñ�H�ï�ì����\[ví�ö�ó
ë}��õxòyñ���îÈñÐê7��
]�}�MLM.'^_NP���ML/.4^røgü�ógï�õxï
�}�-L/.4^O`a�}�MLM.Tb-^4�

� Ó ��òyï¤òGógï`���4� ��ó ��� ô�ó�õ�ö ÷�ñÐê¤ë@õxï�êyï�î3òyï�ðaí�ê¤íkìÐñ
îgï�í�õËìÐñÐêyò]��
 ë@õ��gö�ï�êyê��gõxê	ÔJR@ø.K�ø*N�øA���J���>ü¡ï
�>í ��ï�ê����kïµí�êyê�ñ�
gî��kï�î�ò8Ô
ë@õ��gö�ï�êyê��gõ�R>ó@í�îgð@ìÐï�ê¤ë���õxò�ñ��gîÐ�,R@øSR��
ë@õ��gö�ï�êyê��gõ�Kµó@í�îgð@ìÐï�ê¤ë���õxò�ñ��gîÐ�,R@øUK	�
ë@õ��gö�ï�êyê��gõ�N>ó@í�îgð@ìÐï�ê¤ë���õxò�ñ��gîÐ��K�øSR��
ë@õ��gö�ï�êyê��gõc�>ó@í�îgð@ìÐï�ê¤ë���õxò�ñ��gîÐ��K�øUK	�

� �gñ
îgö�ï�òGógïÉ!�
3ì��gÿ@í�ì�)¼í�õyõyí8�¼ó@í�êÈê����kï�ÿ}��÷@îgðÙí�õ��Þö���îgð@ñÐòyñ���î-øËï�í�ö1ó�ë@õ��gö�ï�êyê��gõÈñþêFí7ö�òG÷@í�ìÐì��
õxï�ê�ë���îgêyñ
ÿgìÐï`
��gõ§÷@ë@ðÙí�ò�ñ î�
������MLM.'^*dfe/�gNh���}�-L/.4^*dGeM�¤ï�ìÐï	�kï�î3òyê7��
Sñþò�ê§ì���ö�í�ìÍí�õyõyí8���

� �§ógï�õnïãí�õxï¤ö����I�k÷@îgñþö�í7òyñ���îgê�ÿ�ï�òxü ï�ï�î<í�ð��yí�ö�ï�î�òËë���õxò�ñ��gîgês�$ë@õE��ö�ï�êyê���õxê#��ø 
,��õ¡ñ
îgêyòGí3îgö�ï�ø¥ë@õ���&
ö�ï�êyê���õ�R>îgï�ï�ð@êËò��kêyï�îgðaí ö���ì
÷��>îOò��>ë@õ��gö�ï�êyê��gõxê^K7
,��õ¡ï�í�ö�óÈêyü¡ï�ï�ë+�
� ógï�õxïkêGó���÷gìÐðbë@õE��ö�ï�êyê���õ>KI��ï�ï�ëUòGógï>õxï�ö�ï�ñ�H�ï�ð0ö���ì
÷��>îÁÜÉ��ïkï�~gòyï�îgð�òGógïkì��gö�í�ì í�õ�õyí8�Oò��
ñ
îgö�ì
÷gð@ïOê����kï�!�
gó���êyò¤í�õxï�í�)Oò��Fó��3ìþð0òGógï>ñ
îgö����kñ
î�
Uï�ìÐï	�kï�î�ò�êãí�ê¤ð@ï�ëgñÐö�òyï�ð�ñ
îÁFSñ�
�÷@õxïS���i�@ø
òGóg÷gê§ü¡ïµí�ìÐì���ö�í7òyï�Ô
È�¶�¹�¬	©Q¬.Â�Ï�¨'ú�·���jA
�ÄÃÂ\Ï�¨'ú�·���jA
�ÄZÇ

�§ógï�îÈò�ógïµö����>ë@÷gò�í�òyñ���îOë@í�õxòýö�í�îOÿ@ïkîgñþö�ï�ì��<ü�õxñÐòyòyï�îOí�ê
È�¹8­Úª�¨�kl
�Ç'¨2m Ï�¨'ú�·��+Ç#¨�j�j�³

È�¹8­Úªon�kl
�ÇZn�m Ï�¨'ú�·��+Çpn�j�j�³
�%Â�¨'ÄÃÂCn	Ä�k+ª�¬�ÂE¨2q'
�Ä.ÂCn8Ä�j�¬ZÂ�¨�jA
�Ä.ÂCn8Ä�j�¬+Â�¨'Ä%ÂCn�q4
�Ä�jr¬�Â�¨'ÄÃÂrn�jA
�Ä�³Æ«���¿C��s

N�T



(0,0) (0,1)

(1,0) (1,1)

SIZE+2

ghost area

updating area

FSñ�
�÷@õxï
���i��Ô t§êyï`��
%
�ó��3êyò�í�õxï�í

� t ���I�k÷@îgñþö�í7òyñ���îgê	� u���÷@îgðÙí�õ���õE�6üýêpí�îgð>ö���ì
÷��>îgê¡ü§ñÐìÐìÂÿ@ï§êyï�î3òpò��ãí�ð��yí�ö�ï�î3ò ë@õ��gö�ï�êyê���õnê�ø�ü¡ï
üJ��÷gìÐðUìÐñ��7ï�ò��P�>í�ñ
î3òGí�ñ
î�í�j�f	p*l v�m'wyx�j n�z f-^/{Fí�îgð�íPg�f�h�� v�m4w|x�j n�z fM^M{-ørê���ò�ó@í�ò¤ü¡ïãö�í3îü�õnñþò�ï¤ê����kï�òGógñ
î�
ÈìÐñ��7ï
¿�¿�¿
£�¤�¥	¦���·8§�º+ª#Ï	·8§�º�¦���¼8ÈZ°�Ï�¨'úr·��+°(£r¤ ¥	¦	µ�ÿ�ü2}�Î.°�¯	¹	¶�¦8§�·�¨�®r±���¹�­.°�¯	¹�¶	¦8©�¬	®.°;£r¤�¥	¦�Ý	ü8£�£�¦�ý�üÆþ�ÿ��*³�Ç
£�¤�¥	¦�þ�· ¯�¸+ª\­�· ¯�¸�¦���¼8ÈZ°�Ï�¨'úr·��+°(£r¤ ¥	¦	µ�ÿ�ü2}�Î.°�¯	¹	¶�¦8§�·�¨�®r±���¹�­.°�¯	¹�¶	¦8©�¬	®.°;£r¤�¥	¦�Ý	ü8£�£�¦�ý�üÆþ�ÿ��%°,û�Ï�©�¬�©�¼�Ï�³cÇ
¿�¿�¿
£�¤�¥	¦���·8§�º+ª#Ï	·8§�º�¦���¼8ÈZ°�Ï�¨'úr·��+°(£r¤ ¥	¦	µ�ÿ�ü2}�Î.°(­�¹�Ë�¦8§�·�¨�®r±���¹�­.°(­�¹8Ër¦8©�¬	®.°;£r¤�¥	¦�Ý	ü8£�£�¦�ý�üÆþ�ÿ��*³�Ç
£�¤�¥	¦�þ�· ¯�¸+ª\­�· ¯�¸�¦���¼8ÈZ°�Ï�¨'úr·��+°(£r¤ ¥	¦	µ�ÿ�ü2}�Î.°(­�¹�Ë�¦8§�·�¨�®r±���¹�­.°(­�¹8Ër¦8©�¬	®.°;£r¤�¥	¦�Ý	ü8£�£�¦�ý�üÆþ�ÿ��%°,û�Ï�©�¬�©�¼�Ï�³cÇ
¿�¿�¿

ñ
îOò�ógïµë@õ���
�õyí �P�$�.��ÿ�ï^H�í�ìÐñþð<ò��>ð��>ò�ógñþê�ø@ü¡ïµîgï�ï�ð
~ ð@ï�ö�ñÐð@ïPã#ä/� é<âÆà�1/�4��ä�ç�í�îgð�ç�ä�� é+â�à�1M�4��ä�ç§ÿ@í�êyï�ðP��îÈòGógïD
��3ìþì���ü§ñ
î�
I��ÿgê�ï�õ�H6í�ò�ñ��gîgê	�

!#�`�<ö���ì
÷��>îbîgï�ñ�
�ógÿ��gõãó@í7ê¤ð@ñ�YÂï�õxï�î3ò>õxñ�
�ó3ò^�>��êyòµÿgñÐò`
ÁõE���Ø�kï�)A�Sí�îgðÚ!'�^�
õ���ü îgï�ñ�
�ógÿ���õËó@í�ê§ð@ñSYÂï�õxï�î3ò�òGógï¤ê�ï�ö���îgðaõxñ�
�ó3ò��>��êyòËÿgñþòL
(õ���� �kï�)

�§óg÷gê�ø
¯	¹�¶�¦	§�·�¨'®�±���¹8­�k0ª ½ �c¨'º�ûO�-
8³a��ª2� ½ ��¨'º�û�
8³�Ç
­�¹8Ë�¦	§�·�¨'®�±���¹8­�k0ª ½ �c¨'º�ûO����³a��ª2� ½ ��¨'º�û���³�Ç
��õvêyñ_�>ëgì���ø
¯	¹�¶�¦	§�·�¨'®�±���¹8­�k ½ ��¨'ºU��
�Ç�� «�©�±�·�·���¯	¶8¼�Ï�¨'¸�·�üÆþ ¿�«��
­�¹8Ë�¦	§�·�¨'®�±���¹8­�k ½ ��¨'ºU���<Ç

~ 
�ï�òýòGógïµë@õ���ë�ï�õ¡ï�ìÐï	�kï�î�ò�ê�ñ
î3ò��>òGógï[êyï�îgðFÿ@÷ YÂï�õ�ÿ�ï'
���õnï¤êyï�îgðÂø
È�¹8­Úª�¨�k-�+Ç'¨2m Ï�¨'ú�·��+Ç#¨�j�j�³

Ï	·8§�º�¦���¼�ÈÃÂE¨'Ä�kÐ¬�Â�¨'Ä%Â�Ï	·8§�º�¦ ¯	¹�¶8ÄZÇ

N X



í�îgðUêyò���õxïkòGógïkö���î3òyï�î�ò�ê���
�õxï�ö�ï�ñ�H�ïÈÿ@÷ Y ï�õËñ
î3ò��aë@õE��ë@ï�õ¤ë}��êyñÐòyñ���îgê>��
pòGógï�í3õyõyí8�Fí8
$òyï�õ
õxï�ö�ï�ñ�H�ïkí�îgðFÿ@ï'
,��õxï[ö����>ë@÷gòGí7òyñ���îOÿ@ï�
�ñ
îgê��
È�¹8­Úª�¨�k-�+Ç'¨2m Ï�¨'ú�·��+Ç#¨�j�j�³

¬�Â�¨'Ä%Â,­�· ¯�¸�¦ ¯	¹�¶8Ä�kQ­�· ¯�¸�¦��r¼�ÈÃÂ�¨'ÄZÇ
�Qê����kï�òGógñ
î�
�êyñ_�kñÐì í3õ�
,��õ>õ���ü§ê	�S�Ø�§ó�÷gê�ø§ü¡ïaîgï�ï�ð�ò���ö����>ë@÷gòyï�ÞÀâÆé<ò ã#ä/�þø7Þ�â�é+ò ç�ä��pø
ç�â'ã2� ã#ä/�þø4ç�â'ã2� ç�ä������§ógï7
,��ìÐì��6üýñ î�
���ÿgêyï�õEH6í�òyñ���îgê7
�ñ�H�ï¤ê����kïµógñ
î�ò	�
ªo����³�q�q�q���ª��'
8³ ª��'
8³�q�q�q��Éªo����³

¯	¹�¶QÏ�¨'ú�·���q'
�©�¹²¯	¹�¶g� ¯Æ¹�¶U
W©�¹Q¯	¹�¶QÏ�¨#ú�·��
ªo����³�q�q�q���ª�
���³ ª�
���³�q�q�q��Éªo����³

­�¹8Ë�Ï�¨'ú�·���q'
�©�¹�­�¹8Ë�� ­�¹8Ë�
W©�¹�­�¹8Ë�Ï�¨#ú�·��
ª�
�
8³�q�q�q���ª��'
8³ ª��'
8³�q�q�q��Éª�
�
8³

­�¹8Ë�
W©�¹ß­�¹8Ë�Ï�¨'ú�·�� ­�¹8Ë�Ï�¨'ú�·���q'
�©�¹�­�¹8Ë��
ª�
�
8³�q�q�q���ª�
���³ ª�
���³�q�q�q��Éª�
�
8³

¯	¹�¶U
W©�¹×¯Æ¹�¶QÏ�¨'ú�·�� ¯Æ¹�¶QÏ�¨'ú�·���q'
�©�¹Q¯	¹�¶g�
�§ógï�î-ø
Ï	·8§�º�¦ ¯	¹�¶�k ª ½ ��¨#º�ûa
8³��'
l��Ï�¨#ú�·���q'
�Ç
Ï	·8§�º�¦8­�¹8Ë�k ª ½ ��¨#º�û���³��'
l��Ï�¨#ú�·���q'
�Ç
­�· ¯�¸�¦ ¯	¹�¶�k ª ½ ��¨#º�ûa
8³����H��Ï�¨#ú�·��+Ç
­�· ¯�¸�¦8­�¹8Ë�k ª ½ ��¨#º�û���³����H��Ï�¨#ú�·��+Ç

¤Åö����>ëgìÐï�òyïãë@õE��
�õyí�� ÿ@í�ê�ï�ðP��îOòGógïµí3ÿ���H�ïµí�î@í�ì��gêyñÐê�ñÐê
»c¨'§�¯	¶8¼rº�·Qù ½�¾ ¨4¿,±�ù
»rº�·8È�¨'§�·×Ï�¨'ú�·�
��
»rº�·8È�¨'§�·×Ï�¨'ú�·���Ï�¨'ú�·����
¨#§�© ½ ¬�¨'§+ªÀ¨'§�©Á¬8­r®�¯*°�¯�±�¬8­�«	¬	­�®�¸ÃÂ,Äc³PÅ

¨'§�©Á§.° ½ �c¨'º.°>§�¼ ½�¾ ­�¹ ¯�Ï*°�¨�°Sn+°�§�ÏÀ©�· ¾ Ï2kl
����+Ç
È�¶�¹r¬8©Á¬�Â�Ï�¨'ú�·���jl
�ÄÃÂ�Ï�¨#ú�·���jA
�Ä+°5�%Â�Ï�¨�ú�·���jA
�ÄÃÂ�Ï�¨�ú�·���jA
�Ä.Ç
È�¶�¹r¬8©QÏ	·8§rº�¦���¼�È%Â�Ï�¨'ú�·��8Ä.°(­�·�¯'¸�¦���¼�È.Â�Ï�¨'ú�·��8Ä Ç
¨'§�©�¯	¹r¶�¦8©�¬8®Z°(­�¹8Ë�¦	©�¬8®.°�Ï	·8§�º�¦�¯	¹r¶+°�ÏÀ·8§�º�¦8­r¹8Ë.°B­�· ¯À¸�¦ ¯À¹�¶+°(­�·�¯�¸�¦	­�¹ÆËZÇ
¨'§�©�¯	¹r¶�¦8§�·�¨#®�±���¹8­Z°(­�¹8Ër¦8§�·�¨#®P±���¹8­.Ç
£�¤�¥Æ¦��8©�¬8©r¼�Ï�ÏÀ©�¬8©�¼�Ï}Ç
£�¤�¥Æ¦ ¥�§�¨'©<ª�û�¬8­�®�¯*°;û�¬8­�®�¸�³�Ç
£�¤�¥Æ¦�Ý�¹ ½�½ ¦8­�¬8§8æZª�£8¤�¥	¦�Ý�ü�£�£�¦Æý üÀþ�ÿ��%°(û ½ ��¨'º�³�Ç
Ï	·8§rº�¦ ¯	¹�¶�k ª ½ ��¨'ºÁûa
	³2�'
l��Ï�¨'ú�·���q4
�ÇsÏÆ·8§�º�¦8­�¹8Ë�kÚª ½ ��¨#º�û���³2�'
'��Ï�¨'ú�·���q'
�Ç
­�· ¯À¸�¦ ¯	¹�¶�k ª ½ ��¨'ºÁûa
	³2���H��Ï�¨'ú�·��+Ç�­�· ¯À¸�¦8­�¹8Ë�k0ª ½ �c¨'ºÁû���³2���H��Ï�¨'ú�·��+Ç
È�¹8­Úª�¨�kM�+Ç'¨2m�Ï�¨'ú�·���jA
�Ç'¨oj�j�³IÈ�¹8­Úªon�k-�+ÇZn�m Ï�¨'ú�·���jl
�ÇZn2j�j�³�¬�Â�¨'ÄÃÂ;n8Ä�k��<Ç
È�¹8­Úª�¨�kM�+Ç'¨2m�Ï�¨'ú�·���jA
�Ç'¨oj�j�³�Å�¬�Â�Ï�¨'ú�·���q	­�· ¯�¸�¦	­�¹8ËrÄÃÂ�¨�Ä�kM�+Ç�¬�ÂE¨'ÄÃÂ�Ï�¨#ú�·���q8­�· ¯�¸�¦ ¯Æ¹�¶ÆÄ�kM�+Ç Ò
¯	¹�¶r¦8§�·�¨'®r±���¹8­�k ½ ��¨'ºU��
�Ç ­�¹8Ë�¦8§�·�¨'®�±���¹8­�k ½ ��¨'ºU���+Ç

N �



¯	¹�¶r¦8©�¬8®�k�s+ÇI­�¹8Ë�¦	©�¬8®�k��+Ç
È�¹8­Úª�§�kM�+Ç`§Mm	§�Ï�©�· ¾ Ï*Ç`§�j�jc³�Å

È�¹8­Úª�¨�kM�+Ç'¨2m�Ï�¨'ú�·��<Ç'¨�j�j�³�ÏÆ·8§�º�¦��r¼�ÈÃÂ�¨'Ä�kQ¬.Â�¨'ÄÃÂ�ÏÆ·8§�º�¦ ¯Æ¹�¶8Ä.Ç
£�¤�¥Æ¦���·8§�º<ª'Ï	·8§�º�¦���¼�È<°�Ï�¨'ú�·��+°B£�¤�¥À¦8µ�ÿ�ü�}	Î.°

¯	¹�¶�¦8§�·�¨'®�±���¹8­.°�¯	¹r¶�¦8©r¬8®.°(£�¤�¥	¦�ÝrüÆ£�£�¦Æý�ü'þ�ÿ��*³�Ç
£�¤�¥Æ¦Æþ�· ¯�¸<ª�­�· ¯�¸�¦���¼�È<°�Ï�¨'ú�·��+°B£�¤�¥À¦8µ�ÿ�ü�}	Î.°

¯	¹�¶�¦8§�·�¨'®�±���¹8­.°�¯	¹r¶�¦8©r¬8®.°(£�¤�¥	¦�ÝrüÆ£�£�¦Æý�ü'þ�ÿ��%°(û�Ï�©�¬	©�¼ Ï�³�Ç
È�¹8­Úª�¨�kM�+Ç'¨2m�Ï�¨'ú�·��<Ç'¨�j�j�³I¬.Â�¨'ÄÃÂ,­�· ¯�¸�¦ ¯Æ¹�¶8Ä�kQ­�· ¯À¸�¦���¼�È%Â�¨'Ä.Ç
È�¹8­Úª�¨�kM�+Ç'¨2m�Ï�¨'ú�·��<Ç'¨�j�j�³�ÏÆ·8§�º�¦��r¼�ÈÃÂ�¨'Ä�kQ¬.Â�Ï	·8§�º�¦8­�¹8Ë�Ä%Â�¨'Ä.Ç
£�¤�¥Æ¦���·8§�º<ª'Ï	·8§�º�¦���¼�È<°�Ï�¨'ú�·��+°B£�¤�¥À¦8µ�ÿ�ü�}	Î.°

­�¹8Ë�¦8§�·�¨'®�±���¹8­.°(­�¹	Ë�¦8©r¬8®.°(£�¤�¥	¦�ÝrüÆ£�£�¦Æý�ü'þ�ÿ��*³�Ç
£�¤�¥Æ¦Æþ�· ¯�¸<ª�­�· ¯�¸�¦���¼�È<°�Ï�¨'ú�·��+°B£�¤�¥À¦8µ�ÿ�ü�}	Î.°

­�¹8Ë�¦8§�·�¨'®�±���¹8­.°(­�¹	Ë�¦8©r¬8®.°(£�¤�¥	¦�ÝrüÆ£�£�¦Æý�ü'þ�ÿ��%°(û�Ï�©�¬	©�¼ Ï�³�Ç
È�¹8­Úª�¨�kM�+Ç'¨2m�Ï�¨'ú�·��<Ç'¨�j�j�³I¬.Â,­�· ¯�¸�¦8­�¹8Ë�Ä%Â�¨'Ä�kQ­�· ¯À¸�¦���¼�È%Â�¨'Ä.Ç
È�¹8­Úª�¨�kA
�Ç'¨2m�Ï�¨'ú�·��<Ç'¨�j�j�³>È�¹8­0ªon�kA
�ÇZn�m�Ï�¨'ú�·��<ÇZn�j�j�³

�ÃÂ�¨#ÄÃÂCn8ÄgkÚª�¬�Â�¨�jA
�ÄÃÂCn	Ä�j�¬�Â�¨�q'
�ÄÃÂCn�Ä�j�¬.Â�¨'Ä%ÂCn�j4
�Ä�j�¬�Â\¨'ÄÃÂ;n�q*
�Ä�³8«��+¿C��s+Ç
È�¹8­Úª�¨�kA
�Ç'¨2m�Ï�¨'ú�·��<Ç'¨�j�j�³>È�¹8­0ªon�kA
�ÇZn�m�Ï�¨'ú�·��<ÇZn�j�j�³�¬.Â�¨'ÄÃÂCn	Ä�k��ÃÂE¨'ÄÃÂCn8ÄZÇ

Ò Ç

¾ ­�¨#§�©�È+ª�ù#£���¨'º���º Ñ §�ù�° ½ ��¨'º�³cÇ
È�¹8­Úª�¨�k ½ ��¨'º-���'
�Ç'¨�m Ï�¨'úr·���j+ª ½ ��¨#ºM���#
8³�Ç'¨�j�j�³�Åg� «���¨#©Q¹ ¾ ±�¬ Ï|¶�¹8Ë�·8­ ¾ ­�· ¯+¿I«��

È�¹8­Úªon�k ½ ��¨'º��M�+ÇZn�m�Ï�¨'ú�·���j ½ �c¨'º����+ÇZn�j�j�³ ¾ ­�¨'§�©rÈ+ª�ù����%¿�
�È�ù�°\¬�Â�¨#ÄÃÂCn8Ä�³�Ç
¾ ­�¨#§�©�È+ª�ù Ñ §�ù�³�Ç

Ò
£�¤�¥Æ¦8µ�¨'§�¬r¶�¨'ú�·4ªÀ³�Ç

Ò
¤Ëìþò�ó���÷�
�ó0òGógï í3î@í�ì���êyñÐê>ü¡ï��ÛH3ï>ö���îgðÙ÷gö�òyï�ð��>í8�bî���òkÿ@ïÈòGógï �s��êyòµï�ìÐï�
�í3î�ò>��îgï�øSñÐò	� êµò��EëgñÐö�í�ì

í�îgð õnï�H�ï�í�ìÐêpê����kï]��
 ñÐêyê�÷gï�ê ñ
î��kï�êyêGí�
�ï�ë@í�êyê�ñ î�
>ë@õ�� 
�õyí��I� ñ î�
4�%�0ï���ÿgêyï�õ�H3ïJ
ÁõE���ÕòGógï¤ë@õ���
gõyí��Oø
� �gñ_�kñÐì
í�õýñ îUë@õ��gö�ï�êyê�ë@í7òyòyï�õyîÈò�� O ú$F¼ë@õ�� 
�õyí��Oøgñ,� ï��
ø�òGógïµë@õ��gö�ï�êyê§ñÐê�õE��÷�
�ógì��Oö����>ë}��êyï�ðP��


ðÙí�ò�íµñ
îgñÐòyñ
í�ìÐñ�u�í�òyñ���î�QTR ö����>ë@÷gò�í�òyñ���î�QAR ðÙí�ò�í>��÷gòGë@÷gò
� �§ógï�õnïãí�õxï¤ê����kï^�>í�ë@ëgñ
î�
Oÿ@ï�òxü¡ï�ï�îFë@õ��gÿgìþï	� ð����>í7ñ î<í�îgðaë@õE��ö�ï�êyê���õ§ð����>í�ñ
îOò��>ÿ�ïãð��gîgï
ñ
î !�ðÙí�òGí<ñ
îgñþò�ñ í7ìþñ�u�í�ò�ñ��gî�)Øë@í�õxò�øpü�ógñÐö�ó�ñÐêÈê����kï�òyñ_�kï�ê�òGõxñÐöÀ� �¼í�îgð�ñ
î�
3ï�îgï�õyí�ì�î���î�ò�õxñ�H�ñ
í�ì,�
O ú$F¼ë@õ�� 
�õyí�� ÷gêG÷@í�ìÐì��Oö�í�î<í	H ��ñÐðOòGógñÐê	�

� [G~EëgìÐñÐö�ñÐòµö����I�k÷@îgñÐö�í�òyñ���î<ñÐê¤ñ
î�ò�ï�õxìÐï�í	H3ï�ðFü§ñÐòGó<ö����>ë@÷gò�í�òyñ���îOñ
îz!yö�����ë@÷gòGí�òyñ���î�)Oë@í�õxò	�J�0ï
ð���î+� ò ê�ï�ïµòGógñÐêËñ î O úGFHë@õE��
�õyí��W�

� ��ï>��ÿgò�í�ñ
îFí�
�ì���ÿ@í�ìÃ��÷gòGë@÷gò7
(õ���� O ú$FØë@õE��
�õyí��W�\u¡÷gò¤ü§ñÐòGó<ù�úpû§ë@õ�� 
�õyí��Oø�ü ïkó@í8H�ïkò��
!Gí7êyêyï	�kÿgìÐï�)aò�ógï���÷gò�ë@÷gòyê`
Áõ���� ï�í7ö1ó�ë@õ��gö�ï�êyê���õxê�ø¨÷@îgìÐï�êyêÈê���� ï���ò�ógï�õ¤êGë�ï�ö�ñ í7ì]�kï�í�êG÷@õnïOñþê
òGí ��ï�î+�

N/�



� 1��ï9U3 �4?s9 íg¡ @ ì'¢ / í /4:*?M£ÍùBúvûpë@õ���HgñÐð@ï�ê�íD
Á÷@îgö�òyñ���îW���4� �}f	p*l�g}f�h�� ���gø�ê�÷gö1óÈòGó@í7ò ò�ógï�òxüJ�
ö���îgêyï�ö�÷gòyñ�H�ï����4� ��f8p}l¤í3îgð{���4� õ4f�h���ö�í3îãÿ�ï¡ìþñÐòyï�õ�í�ìÐì��>õxï�ëgì
í�ö�ï�ðÈÿ�����îgï¡ö�í�ìÐìgò��7���4� �}f	p*l�g�f�h�� �����

¤+ì.í / í 2#¥ ì @É9 í¦¡ @ ì'¢ / í /*:*?M£Çï�ìþñ_�kñ
î@í�ò�ñ��gî0��
ãðÙí�ò�í�ë@í�öÀ�3ñ
î�
 í�îgðÆ÷@î@ë@í�ö���ñ
î�
�ÿ���ù�úpû
ð@ï�õxñ�H�ï�ðFðÙí�ò�íkò��Eë�ï�øÙí�îgðF÷gêyï`��
¨ë@õ��gö�ï�êyê���õ�ò���ë��3ì�� 
����

û[
Íü ïËï�~@í��kñ
îgïµòGógï¤í�î@í�ì��gêyñÐê�í�ÿ}�rH3ï�ö�ì���êyï�ì���ørü¡ï�üJ��÷gìÐðOêyï�ïËñÐò	� ê§î���òJ
�ï�îgï�õyí�ì4
,��õvòGógñÐê�ë@õ���ÿgìÐï	�Oø
ñ î0í�ð@ð@ñÐòyñ���î<ò��OòGógïµò�õxñÐöÀ�gîgï�êyê���
¡ö����>ë@÷gòyñ
î�
�ç�ä�� é<âÆà�1/�4��ä�ç1øÃã#ä/� é<âÆà�1/�4��ä�ç1ørï�òyö��c¤ÍÕE÷gï�êyò�ñ��gî|��í	�
ÿ@ïãí7ê#��ï�ð.ÔSü�ó@í7ò ñS
��>�gõxïµë@õ��gö�ï�êyê���õxê>�QêGí8�§�>~¨���¡í�õxï¤ñ
î H���ì�H�ï�ðFñ
îLòGógïµê��3ì�Hgñ
î�
 ë@õE��ö�ï�êyê7Ü"�0ï¤êyï�ï

� ¤Õë@õ��gö�ï�êyê���õJ
3ï�îgï�õyí�ìÐì��OêGó���÷gìÐðUö����I�k÷@îgñÐö�í�òyï¤ü§ñÐòGóWT îgï�ñ�
�ógÿ��gõxê�ø
� u¡÷gò�ÿ}��÷@îgðÙí�õ��Fë@õ��gö�ï�êyê��gõxê���îgì��Oó@í	H3ï^N>îgï�ñ�
�ó�ÿ}��õxê	�
�§óg÷gê�øSí"�>�gõxïI
�ï�îgï�õyí7ìpòGõxï�í7ò#�kï�î3ò{�k÷gêyòãÿ�ï ë@õE�rHgñÐð@ï�ðÂøSñS
�òGógïOë@õ���
�õ�í�� ñÐê>��
�í�î �B÷gê�ï��"F4��õ

òGógñÐê�ø@ü¡ïµë@õxï�êyï�î3ò�ø
¿r¿�¿
¨#§�© ½ ¬�¨'§+ªE¬8­�®�¯*°\¬8­�®�¸�³
¨#§�©Ð¬8­�®�¯*Ç�¯�±�¬8­�«	¬8­�®�¸%Â,Ä.Ç
Å

¿�¿�¿"ª�º�·8È�¨'§�·|¹8­�º�¨'§�¬8­���¸�¬	­�¨�¬���¶r· Ï�³
£�¤�¥Æ¦���¬8©�¬	©�� ¾ ·�¯	¦ ¯	¹r¶8¼ ½ §.Ç
£�¤�¥Æ¦��8©�¬8©r¼�Ï�ÏÀ©�¬8©�¼�Ï}Ç
£�¤�¥Æ¦�Ý�¹ ½�½|½ · Ï�±M�<Ç
£�¤�¥Æ¦ ¥�§�¨'©<ª�û�¬8­�®�¯*°;û�¬8­�®�¸�³�Ç
£�¤�¥Æ¦�Ý�¹ ½�½ ¦8­�¬8§8æZª�£8¤�¥	¦�Ý�ü�£�£�¦Æý üÀþ�ÿ��%°(û ½ ��¨'º�³�Ç
º�¨ ½ Ï+ÂC�8Ä�k-�+ÇDºc¨ ½ Ï+Â�
�Ä�kM�+Ç
¾ ·8­c¨�¹8º�Ï+Â;�8Ä�kM�+Ç ¾ ·8­c¨�¹8º�Ï+ÂW
�Ä�kM�+Ç
­�·�¹	­�º�·8­�k��+Ç
£�¤�¥Æ¦�Ý�¬8­�©�¦ ¯�­�·�¬	©�·}ª\£�¤�¥	¦	Ý�ü8£�£�¦Àý�ü�þ�ÿ��Z°Z�+°(º�¨ ½ Ï*° ¾ ·8­c¨�¹8º�Ï*°(­�·�¹�­�º�·	­.°;û ½ · Ï�±���³�Ç
£�¤�¥Æ¦�Ý�¬8­�©�¦ ¯	¹�¹8­rº�Ï�ª ½ · Ï�±��+° ½ �c¨�º.°p�+°�¯À¹�¹8­�º�Ïr³�Ç
¿�¿�¿"ª�¨#§�¨'©�¨�¬r¶�¨'ú�·¨}�³
£�¤�¥Æ¦8Î�� ¾ ·r¦8¸�· ¯�©�¹8­4ª#Ï�¨'ú�·��+°2
�°�Ï�¨'ú�·���j4
�°(£�¤�¥À¦8µ�ÿ�ü�}�ÎZ°(û�¯À¦ ¯	¹�¶8¼ ½ §�³cÇ
£�¤�¥Æ¦8Î�� ¾ ·r¦ ¯	¹ ½�½ ¨'©4ª\û�¯	¦ ¯À¹�¶8¼ ½ §�³�Ç
£�¤�¥Æ¦�Ý�¬8­�©�¦ Ï�±�¨'Èr©+ª ½ · Ï�±M�*°Z�+°2
�°;û�¼ ¾ °(û	º�¹8Ë�§�³�Ç
£�¤�¥Æ¦�Ý�¬8­�©�¦ Ï�±�¨'Èr©+ª ½ · Ï�±M�*°2
�°2
�°;û�¶r·8È�©<°(û�­�¨'®	±�©�³cÇ
È�¹8­Úª�§�kM�+Ç`§Mm	§�Ï�©�· ¾ Ï*Ç`§�j�jc³�Å

£�¤�¥Æ¦���·8§�ºr­�· ¯�¸+ª\û�¬�ÂC��ÄÃÂ�
�ÄZ°�
�°�¯	¦ ¯À¹�¶8¼ ½ §<°�¶�·	È8©.°�¯	¹�¶	¦8©�¬8®.°
û�¬�ÂC�	ÄÃÂ�Ï�¨'ú�·��8Ä.°2
�°�¯	¦ ¯	¹	¶8¼ ½ §+°(­c¨'®�±	©.°�¯	¹�¶	¦8©�¬	®.°
½ · Ï�±-�+°(û�Ï�©�¬8©�¼�Ï�³cÇ

£�¤�¥Æ¦���·8§�ºr­�· ¯�¸+ª\û�¬�ÂC��ÄÃÂ�Ï�¨#ú�·���q'
�Ä<°2
�°�¯	¦�¯	¹�¶	¼ ½ §Z°(­�¨�®�±�©.°�¯À¹�¶�¦	©�¬Æ®Z°
û�¬�ÂC�	ÄÃÂC�8Ä.°�
�°�¯	¦ ¯Æ¹�¶8¼ ½ §<°�¶�·	È8©.°�¯	¹�¶	¦8©�¬8®.°
½ · Ï�±-�+°(û�Ï�©�¬8©�¼�Ï�³cÇ

£�¤�¥Æ¦���·8§�ºr­�· ¯�¸+ª\û�¬�Â�
�ÄÃÂC�8ÄZ°EÏ�¨#ú�·��*°(£�¤�¥	¦�µ�ÿ�ü�}8Î.°B¼ ¾ °,­�¹8Ë�¦8©r¬8®.°
û�¬�Â�Ï�¨'ú�·��8Ä%ÂC�8Ä.°�Ï�¨'ú�·��+°,£�¤�¥Æ¦Æµ�ÿ�ü�}�Î<°(º�¹8Ë�§<°(­�¹	Ë�¦Æ©�¬8®.°

N/©



½ · Ï�±-�+°(û�Ï�©�¬8©�¼�Ï�³cÇ
£�¤�¥Æ¦���·8§�ºr­�· ¯�¸+ª\û�¬�Â�Ïr¨'ú�·���q*
�Ä%ÂC�8Ä<°�Ï�¨'ú�·��+°(£r¤ ¥	¦	µ�ÿ�ü2}�Î.°(º�¹�Ë�§.°B­�¹ÆË�¦8©�¬8®<°

û�¬�ÂC�	ÄÃÂC�8Ä.°�Ï�¨'ú�·��<°(£�¤�¥	¦�µ�ÿ�ü�}8Î.°B¼ ¾ °,­�¹8Ë�¦8©r¬8®.°
½ · Ï�±-�+°(û�Ï�©�¬8©�¼�Ï�³cÇ

È�¹8­Úª�¨�kA
�Ç'¨2m�Ï�¨'ú�·��<Ç'¨�j�j�³
È�¹8­Úªon�kA
�ÇZn�m�Ï�¨'ú�·��<ÇZn�j�j�³

�ÃÂ�¨'ÄÃÂ;n8Ä�k0ªE¬�Â�¨�jA
�ÄÃÂCn8Ä�j�¬�Â�¨2q'
�ÄÃÂCn	Ä�j�¬.Â�¨'Ä.ÂCn�jA
�Ä�j�¬�ÂE¨'Ä�Â;n�q'
�Ä�³8«���¿;��s+Ç
È�¹8­Úª�¨�kA
�Ç'¨2m�Ï�¨'ú�·��<Ç'¨�j�j�³

È�¹8­Úªon�kA
�ÇZn�m�Ï�¨'ú�·��<ÇZn�j�j�³
¬�Â�¨'ÄÃÂ;n8Ä�k��%Â�¨'ÄÃÂCn	Ä.Ç

Ò Ç
¿�¿�¿"ª�¹	¼�© ¾ ¼�©c³

Ò
�§ógï�
,��ìÐì��6üýñ î�
Oë��3ñ î3òyê�í3õxï���ÿgêyï�õ�H3ï�ð�
Áõ���� òGógñÐê�ë@õ���
gõyí��P�

� £�¤�¥	¦rÝ�¬8­�©�¦�¯�­�·�¬8©�·4ª(£r¤�¥	¦�Ý	ü8£�£�¦�ý�üÆþ�ÿ��%°C�+°(º�¨ ½ Ï*° ¾ ·8­�¨À¹8º�Ïc°(­�·�¹8­	º�·8­Z°(û ½ · Ï�±M��³�Ç
ªo«5¬o­�®5¬ ­�¯M°�®C±M¬W«fªW°�²
²6³/¯M´�ªo­�®5°�«M°�³M®G°2µ £�¤�¥ Ýrü8£�£ ý�üÆþ�ÿ��4¶�· ±M¬�¯M¬o¸�ªW°�²
²6³/¯M´�ªo­�®5°�«*±M­�¹T¯M­�²º¬¼»\½W¾C¿�À¸ ´�®C±º­ �g��� ²
¬W¹C±
¹5®C«5³Mªo®C³/«C¬ ¶ Á ¯ÃÂ�¬o¯/¬o«C­�ÄÆÅ*®C±M´�¹ ªo°�³MÄ�Ç
È*¬J½ �Q§*¶
£�¤�¥	¦rÝ�¬8­�©�¦�¯	¹�¹8­�º�Ï�ª ½ · Ï�±M�*° ½ ��¨#º+°Z�<°�¯	¹	¹8­�º�Ï�³�Ç
õxï�ò�÷@õyîgê�ë@õ��gö�ï�êyê���õÆ� ê¡ö�����õnð@ñ î@í7òyïµñ
îOò�ógï^�kï�êGó+�

� £�¤�¥	¦	Î�� ¾ ·�¦	¸�· ¯�©�¹	­+ª�Ï�¨'ú�·��*°2
�°�Ï�¨�ú�·���jA
�°(£�¤�¥	¦�µ�ÿ�ü�}�Î+°Bû�¯	¦�¯	¹�¶8¼ ½ §�³�Ç
ð@ï�ô¥îgïFí<îgï�ü ðÙí7òGí�ò��Eë�ï"ã ã'äM�Sñ�å>é-ø&üËógñþö�ó0ñþêkï�êyê�ï�î�òyñ
í�ìÐì��¼íOê�ï�ÕE÷gï�îgö�ïP��
§êyò�õxñÐð@ï�ð´�kï	�>��õ��
ì��gö�í�òyñ���îgê	�
£�¤�¥	¦	Î�� ¾ ·�¦�¯	¹ ½�½ ¨#©+ª(û�¯	¦ ¯	¹	¶8¼ ½ §c³�Ç
ñÐê¤îgï�ï�ð@ï�ðaí8
$òyï�õvò��Eë�ïµð@ï�ô¥îgñÐòyñ���î+�

� £�¤�¥	¦rÝ�¬8­�©�¦�Ï�±�¨'È�©<ª ½ ·�Ï�±M�+°C�+°2
�°Bû8¼ ¾ °(û�ºr¹8Ë�§�³�Ç
£�¤�¥	¦rÝ�¬8­�©�¦�Ï�±�¨'È�©<ª ½ ·�Ï�±M�+°�
�°2
�°Bû�¶�·	È�©.°,û�­�¨'®�±	©�³�Ç
õxï�ò�÷@õyîgê�õyí�î��3ê7��
 îgï�ñ�
�ógÿ��gõxê�ñ
î<í t í3õxòyï�êyñ
í�îÈêyò�õy÷gö�òG÷@õxï��J�§ógï�êyïkõyí�î��3ê�ø+ñ��¥ø%ò ä��$é¥ø ��â;�Àð$øÙí3îgð
ç'à�1/��ðvü§ñÐìþì¡òGógï�î�ÿ�ï ÷gê�ï�ð�ñ î����*� ��f8p}l�g}f�h���
Á÷@îgö�òyñ���î+��� ó@í�ò>ó@í�ë@ë@ï�îgê�ò��FòGógïOÿ��g÷@îgðÙí�õ��
ë@õ��gö�ï�êyê��gõxê]ÜP���4� ��õcó�� )/,}ö�ökñÐê¤õxï�òG÷@õyîgï�ðÂø@ñS
pòGógï¤ê�ógñ�
$òËñþê7��÷gòJ��
põyí�î�
�ï��

� ���*� ��f8p*l�g}f�h��FñÐêkö�í�ìÐìÐï�ð�TFòyñ_�kï�ê8� ûÁò	� ê`
�ï�îgï�õyí�ì$øpí�îgð�í�ìÐê��UêGí8
$ï>
��gõµÿ��g÷@îgðÙí�õ���ë@õ��gö�ï�êyê���õxê
êyñ
îgö�ï����*� ��õ�ó�� )/,}ö�ökü§í�ê§ë@õ���ë�ï�õxì�� õxï�ò�÷@õyîgï�ðFÿ������4� � k g b j a.n w b ñ
îÈê����kï7��
&ò�ógïµõyí�î��3ê	�

N M



É ÊhËUÌÎÍÐÏ¦Ñ Ò

Ó Ô ÕaÖ�× ØÚÙYÛÝÜ Þàß áãâ ä å æ Ü áèç ß

é Õ�áêØãÕOÛÝë Ö

ìcí*î�ïyð�ñ2ò2ó�ô'õ�ñ\î�ï¼î÷ö/óoñ�ö*ø'ñ2ø¨óoù
ú'õZù�û*î�ø'ñKü Õ ô*î�ò2ýÃî�ø'ñ�ü6ù#öÃþÿí'ü�ó¼þ|ñ��Ãñ�ü/ö����SüMö ������÷�é<ä8ò�âY�*ç�äo1 çEè�å��
ì|þ|ù ö*ù/óoî�ù#ö*ïKü/õZñ6ïoó�õZñ2ïWïoñ2ø �

�	� ñ
�Sü/öMóoî�ò�ü�ðHò2ù#õoõZñ2ï�úlù#ö*ø'ñ�ö*ò2ñ��'ñ2óZþ|ñ2ñ�ö�üMö�O��
�Uú'õZù��#õWü�� üMö*ø��Ãô*ð�óoî÷ú*ð�ñSò2ù#ú*î�ñ2ï\ù��]ü�� Ö����
ì ��� Ó �M� ú'õZù��#õoü�� �

� � ô'ö/óoî��Ãñºï�ô'ú'ú'ù#õ�ó
�'î÷ö�ú'üMõ�óoî�ò�ô*ð ü/õ����Mð�ù��'ü�ð���ð�ù*ò�ü�ð�î ö*ø'ñ ~ �SüMú'ú*î÷ö�� �

�! #" $&%&')(+*-,/.-(
02143657,8.!9:,/;<%7=�>-5?0@5BACAD(EAFAC57,8;&*85B;7(E1
G � ñ�õZî÷ü�ð ð÷üMö��#ô'üH�/ñ�IJ�Gï�ô*ò2ígü�ï7� Ö&K ì K?� Ó �M� ù#õ7L&�Gî�ï0ö*ùMó6ú'ô'õZñ2ðM� G ïoñ�õZî÷ü�ðMI ¡ ïoù��ÃñSú'üMõoü�ð�ð�ñ2ð�î�ï#�
î�ïÃñ�N'ú*ð�î�ò2î�óoðM��ñ�N4ú'õ�ñ2ïoïoñ2øO���gú'õZù��*õoü����Ãñ�õP� ö'ü��Ãñ2ðM��� ó�í*ñSñ2û�ü�ð÷ô'ü�óoî�ù#ö ùH� ü/ö�ñ�N4ú'õ�ñ2ïoïoî�ù#öRQ�ñ2î�ó�í*ñ�õÃü�ó
õZîM�#íMó6í'üMö*ø�ïoî�ø'ñ0ù��yüMö¨ü�ïoïoîM�#ö�� ñ�öMóÿïoó�ü�óWñ
�Ãñ�öMó ù#õcü�ïÿïoù��Ãñ6ò2ù*ö*ø'î�óWî�ù*ö�î÷ö�üMöTSU�UïWó�ü�óoñ
�Ãñ�ö/ó
�'ñ2óWò �WV
î�ï6ïWñ
�SüMö/óoî�ò�ü�ð�ðX� G ú'üMõoü-ð�ð�ñ2ðMI �7� ï\ïoñ2ñ�ö�î÷öT� îM�#ô'õZñ8Y �_K �'ó�í*ñSú'üMõWü�ð�ð�ñ2ð�î�ïZ� î ö�ñ2û�ü�ð÷ô'ü�óoî�ù#ö�ùH�¼ó�í*ñÃõZîM�#íMó
í'üMö*ø�ïoî�ø'ñSñ�N4ú'õ�ñ2ïoïoî�ù#ö�î�ï6ù#ö*ðM��ð�î��Ãî�óoñ2øO����ó�í*ñSú'õZñ2ò2ñ2ø'ñ�ö*ò2ñSùH�cüMõZî�ó�í��Ãñ2óWî�òÃù#úlñ�õoü�óoù*õZï � ìcí*î�ï
ýMî÷ö*ø
ùH� âP[o�f�Sà,ã�à,ð ú'üMõoü�ð�ð�ñ2ð�î�ïZ�Îî�ïKú'õZî��Sü/õ\�§ó�üMõ\�Mñ2ó|ùH�^] ö`_�ô üMö*ø ��a�bdc�e�f�g�h�i�h�e üMõ�ò�í*î�óoñ2ò2ó�ô'õ�ñ �

ìcí*ñ\ú'õ�îj� üMõ\�Só�ü/õ\�Mñ2ó ùH� ó�õoü-ø'î�óWî�ù*ö'ü�ð ú'üMõoü�ð�ð�ñ2ð�îXk2î÷ö��Ðò2ù��Sú*î�ð�ñ�õZïcî�ï|óoù
ñ�N'ú*ð�ùMî�ócú'üMõoü�ð�ð�ñ2ð�î�ï#�hü�� ù#ö��
ïoó�ü�óoñ
� ñ�öMóoïl��þ\í*î�ò2í-�Sül�8�'ñ|î��Sú*ð�î�ò2î�óoðM�Sñ�N'ú'õZñ2ïoïWñ2ø����6ó�í*ñcú'õZù��*õoü�� �6m^Ö ð�ù#ù*ú*ï
�Mö*ùMó�ù#ö*ðM�
ò2ù#ö*ï�ô�� ñ
�ÃùMïoócù�� ú'õZù��#õWü��àñ�N#ñ2ò�ô*óoî�ù#ö�óoî��Ãñ��4�'ô*ó\ü�ð�ïoùSñ�N'í*î��*î�ó&�/ù#ù*ø¨ïoó�õoô*ò2ó�ô'õZñ7�rù*õ|ï�ô*ò2íÐñ�N4ú*ð�ùMî�ó�ü�óWî�ù*ö �

G � ñ�õZî÷ü�ðMI¨í*ñ�õZñ
õZñ�ü�ð�ðM�n�Ãñ�üMö*ï�o?p�q�ñ2ð�ñ
� ñ�öMó6ü�ócð�ñ#�:ó\í'üMö*ø�ïWî�ø'ñºùH�¼üMö¨ü�ïoïoîM�#ö�� ñ�öMócïWó�ü�óoñ
�Ãñ�ö/ó �G � üMõWü�ð�ð�ñ2ðHð ü/ö��#ô'üH�Mñ�ISð�î÷ý�ñr�Aù#õZó�õoüMöts�u-�Mñ�ö*ñ�õoü-ð�îMk2ñ2ïÿó�í*ñ0ü��'ù�ûMñ6ú*î�ò2ó�ô'õZñ����ÐóZþyùÃïoóWñ�ú*ï
K��?� õoõoül�Ãù#ú'ñ�õWü�óoî�ù#ö*ï\ü�ð�ð�ù�þaü�ïoïoîM�#ö��Ãñ�ö/ó|óoùSí'ü�ûMñv�Ãô*ð�óoîGø'ñ2ïoóoî÷ö'ü�óWî�ù*ö*ïcî÷öw�Ãñ
�Ãù#õ\���'ü�ïYø'ñ�ú*î�ò2óoñ2ø
î÷öw� îM�#ô'õ�ñ&Y �Wx��
� ï\üSõZñ2ï�ô*ð�ól�'ó�í*ñ
ö*ùMóoî�ù#ö ùH� Þ���è��câ>ã#ä�é���ä�ç#åIè�é+ã#â ö'ü-ó�ô'õoü�ð�ðM�w�Mñ2óoïcî÷ö/óoùSó�í*ñ6ïWò2ñ�ö*ñ Ô
}+ª�
l�W
���³Ðkzy+ªosH��
���³ Ì^§�¹8©Ð¬�¶�¶�¹	Ë�·8º.°`Ër±�¨�¶�·
}+ª�
l�W
���³Ðkzy+ªosH�Cs��H�Cs�³ Ì�¨8Ï"È�¨'§�·

��{



+
-
*/

+ +
- -

*
/

*
/

.

.
.

.

.

.

WHAT’S  DESCRIBED  BY A  FORTRAN 77  PROGRAM ?

PROGRAM  F77
REAL  a, b, c, d, e
a = b + c - d * e
. . .
END

Data Set Data  Set Data  Set

---  a  data set, and a sequence of operations on elements of the data set

� îM�#ô'õZñ&Y �_K Ô [ N4ú*ð�î�ò2î�ó
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a = b + c - d * e
. . .
END

Data Set Data  Set Data  Set

PROGRAM  F95
REAL  a(100), b(100), c(100), d(100), e(100)

WHAT’S  DESCRIBED  BY A  FORTRAN 95  PROGRAM ?

---  a  data set, and a sequence of operations on subsets of the data set
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X(2,5,-1)
X(1:10,-3:10,-10:10),  T(0:20,31:60)
X(*, i, *)  --> T(i+5, *)
T(b, b) --> P(4, 30)

X(1, 4, 2)

Local  X(10, 6, 21)

Î�Ï�Ð9Ñ�ÒHÓ8u�Ô x�e �.Õ9Ö
×#Ø ÓWÐ�Ù Õ9Ú�× ÙBÓOÙ�Ó
ÛJÓ
Ü Ø Ï�ÜÝÙ Õ9Ö
× Ù × Ò"Ò ×
Þ
ß�QHà e Y VOá Ï�ÔâÓ�Ô á ÓOã�Ó
Ò Þ�Õ Ü�Ó á�ä × ã�ÓRÏ Ø¨×<å Û�QUu áW{�ehæ�V�á Ï�ÔâÓ�Ô á ÓOãpÓ
ÜºÛJÑ�Ù Ø Ï ÖOÕ9ç Ï�Ó å Ï�Ü Õ Ü�Ó ç Ò Õ9Ö Ó åuå"Õ ÒwQ0è�Ó��âÙ�Ù
ç Ù ×#Ö Ó å"Õ ÛéÓWÒHÓ å"Ø ÒHÏ ÖOØ Ï Õ Ü Õ Ü3ÒHÓ ç Ù�Ï Ö
×<Ø Ó × Ù�ÏÀÐ�Ü�ÛJÓ
Ü Ø«Ø"Õ¨× ã Õ ÏÀê Ø ä Ï å è ×#å"Ø Ó�Ô V
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ß�Q x�á à eWx�V�ä × ãpÓ­Ï å­×<å ��Q�Y áhg�á�{�e à�Y V Ô
 .i
j9lOj�m3Å .iO£nlH¥�m3§<§F©Áo#r�i"qp¤
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ß�QHà e Y V�ä × ãpÓ^Ï Ø­×<å ��Q x�áW{�á�{�e s V ÔS�Ü Ø ä Ó ×�ÚUÕ ãpÓxÓ�N × Û ç Ù�Ó å á è�Ó ä × ã�ÓRÜ Õ�ØSÕ Ü�Ù ÞÁ× Ü å è�Ó
ÒHÓOê�è ä Ï Ö ä ç Ò Õ�Ö Ó å"å"Õ Ò Õ è«Ü åW×3ç�× Ò Ø Ï Ö Ñ�Ù × ÒÐ�Ù Õ9Ú�× Ù × Ò"Ò ×�Þ ÓOÙ�Ó
ÛJÓ
Ü Ø á Ú Ñ ØW× Ù å"Õ Ð�Ï�ã�Ó
ÜXÏ Øuå Ù Õ�Ö
× Ù�Ï�Ü�ê�Ó�N.Ô8S�ÜXÐ�Ó
Ü�Ó
Ò × Ù á Ù Õ�Ö
× Ù�Ï�Ü�ê�Ó�N Õ<ë�Ø ä ÓWÓOÙ�Ó
ÛJÓ
Ü Øt�Q�ì þ ÿ
�����÷ÿ�ì � ÿ�������ÿ�ì�í VOá Q�Ü ÕpØ Ó3Ä�îKÛ L àY�`Ü9Ñ�Û Ú Ó
Ò Õ<ë ÒHÓ ç Ù�Ï Ö
×<Ø ÓOê Ø Ó
Û ç Ù ×#Ø Ó¡ê�Ï�ÛJÓ
Ü å Ï Õ Ü å VOá Û ×�ÞïÚ Óê�Ó Ø Ó
Ò"ÛJÏ�Ü�ÓOê Ú�Þ5Ø ä Ó ë�Õ Ù�Ù Õ è]Ï�Ü�Ð ç Ò Õ�Ö ÓOê+Ñ�ÒHÓ�Ô
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×#Ø Ï Õ ÜRÛ ×�Þ ÒHÓ å Ñ�Ù Ø Ï�ÜJÛJÑ�Ù Ø Ï ÖOÕ9ç Ï�Ó å�Õ<ë+Ø ä Ó å�× ÛJÓ�ÓOÙ�Ó
ÛJÓ
Ü ØÏ�Ü ×vç Ò Õ�Ö Ó å"å"Õ Ò á è ä Ï Ö ä Ï åÃ× è ×<å"Ø Ó�Ô.Î Õ Ò × Ü Þ­ç Ò ×<ÖOØ Ï Ö
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×<Ø ÓOê × Ù Õ Ü�Ð Ö Ó
Ò Ø�× Ï�Ü5ê�Ï�ÛéÓ
Ü å Ï Õ Ü å^Õ#ë�×JØ Ó
ÛSî
ç Ù ×<Ø Ó á Ø ä Ó ÖOÕ Ò"ÒHÓ å�çUÕ Ü�ê�Ï�Ü�Ð-ê�Ï�ÛéÓ
Ü å Ï Õ Ü åRÕ<ë�Ø ä Ó Ø Ó
Û ç Ù ×<Ø Ó¨ÛJÑ å"ØJÚ ÓRê�Ï å"Ø Ò Ï Ú Ñ Ø ÓOê á × Ü�êÓ� Ø Ó
Ü Ø"å�Õ<ë;Ø ä Ó­ê�Ï�ÛJÓ
Ü å Ï Õ Ü å ÛJÑ å"ØvÚ Ó­ÓOÄ�Ñ × Ù Ø"ÕSØ ä Ó^Ó� Ø Ó
Ü Ø"å�Õ<ë�ÖOÕ ÒuÒHÓ å�ç�Õ Ü�ê�Ï�Ü�ÐVê�Ï�ÛéÓ
Üpî
å Ï Õ Ü å]Õ<ë�Ø ä Ó ç Ò Õ9Ö Ó åuå"Õ Ò�Ð9Ò ÏÀê;Ô

Ñ�Ü�ê�Ó
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Ø Ï Õ Ü.Ô
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à�Ô�Î Õ Ò Ø ä Ó ë�Õ Ù�Ù Õ èvÏ�Ü�Ð å Ó Ø"Ø Ï�Ü�Ð á è ä Ï Ö ä ç Ò Õ9Ö Ó å"åuÕ Ò !0å " ä × ã�Ó Ø ä ÓYÄ�Ñ�Ó å"Ø Ï Õ Ü�ÓOê¬ÓOÙÀÓ
ÛéÓ
Ü Ø � � Ü�êè ä ×#Ø87âå Ï Ø"å Ù Õ9Ö
× Ù�Ï�Ü�ê�Ó� �
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L MON�PRQTS�U V

W X=Y�Z\[]X=^ _`Z\aOb cd[e[ecgf b aOY�hi[]X=j Z\kl[
m W n W o

p ä Ó Ø ä Ï�ÒHêïÏ�Ü Ø Ó
Ò ë,×#Ö Ó Õ<ë × ê ×<Ø�×Yç�× Ò × Ù�Ù�ÓOÙ ÖOÕ Û ç ÏÀÙ ×<Ø Ï Õ Ü å"Þ�å"Ø Ó
Û Ö
× Ü Ú Ó ÖOÕ Ü�ãpÓ
Ü�ÏÀÓ
Ü Ø Ù Þq!�× Ü�ê ÖOÕ Üpî
Ö Ó ç�Ø Ñ × Ù�Ù Þ "]ã9Ï�ÓOè�ÓOê ×<åvÖOÕ Û ç�Õ�å ÓOê Õ<ë�Ø è ÕWÖOÕ Û çUÕ Ü�Ó
Ü Ø"å esr	t�u#twv ¯ u ���yx t	z � × Ü�ê�xH{�¯ z�u|v ®#¯ t	}~v ¯ u �O�|x t	z ��Ôp ä Ï åRÖ ä ×pç�Ø Ó
Ò ç ÒHÓ å Ó
Ü Ø"åR× ê�Ó Ø�× Ï�ÙÀÓOê ê�Ó å Ï�Ð9Ü Õ<ë^Ø ä Ó¨ê ×<Ø�× Ï�Ü Ø Ó
Ò ë�×<Ö Ó á Ü × ÛéÓOÙ Þï× ê ×<Ø�×ÝÕ9Ú�� Ó ÖOØxØ ä ×<Øê�Ó å"Ö ÒHÏ Ú Ó åW× ê�Ï å"Ø ÒHÏ Ú Ñ Ø ÓOê ! Ð�Ù Õ9Ú�× Ù>" × ÒuÒ ×�ÞRØ"Õ Ò"Ñ�Ü Ø Ï�ÛJÓ ë Ñ�Ü ÖOØ Ï Õ Ü åw! Ü Õ ê�Ó8"�Ô
���D� ����� ���d�]�����s�3�]�����=�3���6�����d�R�(�������������D�����D���0���� e�¢¡¤£

¥J¥§¦
ß�Ñ Ø Ï Ø Ï�Ü × Ü ÕpØ ä Ó
Ò;è ×�Þ á è ä ×<Ø�Ö
× ÙÀÙ�Ó
Ò ä ×<å�Ø"Õ­ç ÒHÓ ç�× ÒHÓ ØuÕ^Ö
× Ù�Ù × Î Õ Ò Ø Ò × Ü å Ñ Ú Ò Õ Ñ Ø Ï�Ü�Ó á Õ Ò ä Õ è å ä Õ Ñ�Ù�ê
×Jå Ñ Ú Ò Õ Ñ Ø Ï�Ü�ÓSè^ÒHÏ Ø Ó
Ò�ê�Ó å ÏÀÐ�Ü3Ï Ø"å­ç�× Ò × ÛJÓ Ø Ó
Ò åuØ Ò"Ñ ÖOØ Ñ�ÒHÓ �p Õ Ï Ø"åvÖOÕ Û ç Ù�Ó Ø Ó
Ü�Ó åuå á è�Ó å ÓOÓ Ø ä Ó ë�Õ Ù�Ù Õ èvÏ�Ü�ÐRÏ�Ü ë�Õ Ò"Û ×#Ø Ï Õ Ü3Ï å Ü�Ó Ö Ó å"å�× Ò ÞVë�Õ Ò�Ó ×<Ö ä × Ò"Ò ×�Þ á

�[Ú�×<å Ó × ê�ê+ÒHÓ å"å á Ñ å Ñ × Ù�Ù Þ ÒHÓ ç ÒHÓ å Ó
Ü Ø ÓOê ÚpÞ5Ø ä ÓxÜ × ÛéÓ Õ<ë × Ü × Ò"Ò ×�Þ Ô
� ÓOÙ�Ó
ÛJÓ
Ü Ø�ØHÞnç Ó !�Õ<ë�Ø Ó
Ü­Ï�Û ç Ù�Ï�ÓOê ÚpÞ Ü ×<Ø Ñ�ÒHÓ Õ<ë+Ø ä Ó å Ñ Ú Ò Õ Ñ Ø Ï�Ü�Ó8" á Ñ å ÓOê Ø"Õ ê�Ó Ø Ó
Ò"ÛJÏ�Ü�Ó ä Õ è[Û × Ü Þ

ÚpÞ9Ø Ó åvÕ<ë ÛJÓ
Û Õ Ò Þ5× Ü × Ò"Ò ×�Þ ÓOÙ�Ó
ÛJÓ
Ü Ø«Ø�×	¨ Ó å Ô
� ê�Ï�ÛJÓ
Ü å Ï Õ ÜXÏ�Ü ë�Õ Ò"Û ×<Ø Ï Õ Ü á Ï�ÔâÓ�Ô á å ä ×pç Ó Õ<ë�Ø ä Ó × Ò"Ò ×
Þ Ô
� Û ×©�KÕ ÒHÏ ØKÞ á Ï ë^Ø ä Ó Ö
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Ò�ÓOÄ�Ñ�Ï�ã × Ù�Ó
Ü Ø ÛJÓ ×#å Ñ�ÒHÓWÏ åvØ�×	¨ Ó
Ü.Ô

Ï�Ü × ê�ê�Ï Ø Ï Õ Ü Ø"ÕWØ ä Ó Ú�×<å Ï Ö­×<å"å Ñ�Û ç�Ø Ï Õ Ü Ø ä ×<Ø}× Ü × Ò"Ò ×
Þ Ï å�å"Ø"Õ Ò ÓOêRÏ�Ü ×­ÖOÕ Ü Ø Ï�Ð9Ñ Õ Ñ åv× ê�ê+ÒHÓ åuå}å�ç�×<Ö Ó^Ï�Ü
Ø ä ÓWÛJÓ
Û Õ Ò Þ Ô« Õ ÛJÓ ÖOÕ ÛRÛ Õ Ü[ÛJÏ å"Ø�×�¨ Ó¡Ï å3Õ<ë�Ø Ó
Ü Õ�Ú�å Ó
ÒHã�ÓOê á ê+Ñ�Ó Ø"Õ Ü Õ�Ø Ñ�Ü�ê�Ó
Ò å"Ø�× Ü�ê�Ï�Ü�Ð Ø ä Ó ×�ÚUÕ ã�Ó�Ô Î Õ ÒÏ�Ü åuØ�× Ü Ö Ó á Ø ä Ó ë�Õ Ù�Ù Õ èvÏ�Ü�Ð ç Ò Õ Ð�Ò × Û è Õ Ü 7 Ø�Õ Ñ Ø�ç Ñ Ø g ×<å�Õ Ü�Ó­ÛJÏ�Ð ä Ø�Ø ä Ï�Ü ¨ Ï Ø è Õ Ñ�Ù�ê;Ô6$ ä ×<Ø�7âå è^Ò Õ Ü�ÐèvÏ Ø ä Ï Ø �
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Ü Ø Ü�ÓOÓOê å«ÖOÕ ÛRÛJÑ�Ü�Ï Ö
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×#Ø Ï Õ Ü å Ô
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Ü Ø Ï�Ü �J��� á
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Ü Ø"å "OÔ
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Ü Ø3Õ#ëWØ ä Ó Ø Ó
Û ç Ù ×<Ø Ó Ø ä ×<Ø�× Ò"Ò ×�Þ ê�Ï�ÛJÓ
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×<Ø Ó å¡Ø ä Ó ç Ò Õ�Ö Ó å"å"Õ ÒVÐ9ÒHÏ�êòê�Ï�ÛJÓ
Ü å Ï Õ Ü Ø ä ×<Ø5Ø ä Ï å¡× Ò"Ò ×�Þ ê�Ï�ÛJÓ
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ô±Î Ë¹ÏVÔDï Ð Î Ë Î<Î*ÎDÎDÎDÎ�ÎDÎ<ÎDÎ Î<ÎDÎDÎ ÎDÎDÎ<Î ÎDÎ<ÎDÎ�ÎDÎ*ÎDÎ ÎDÎ<ÎDÎ�ÎDÎ ð*ð Ï Î × Ó Î Ë*ò±Ú�Ø<óDç±Ú�ä±è�Ü·Ø<Ûä�æ Î<Îç�æ Î<ÎÄ±³<²DÀDèD¶¯È	³D²D¶	éê¿�´jº±¶8¶D³�º�ëVìÓ Î Ë¹ÏDÏDÏ Ð Î Ë Î<Î*ÎDÎDÎDÎ�ÎDÎ<ÎDÎ Ï¯Ò Î Ü Ñ�Ô Î Ü ÎDÎ<ÎDÎ�ÎDÎ*ÎDÎ ÎDÎ<ÎDÎ�ÎDÎ Ò*Ò Ï Î ×�ÏVÔ Î Ë�å±¬D¬<Ö�ÊDØ±èD¬�ó·å<óä�æ Î<Îç�æ Î<ÎÄ±³<²DÀDèD¶¯È	³D²D¶	éê¿�´jº±¶8¶D³�º�ëVìÏVÔ Î Ë¹ÏVÔDï Ð Î Ë Î<Î*ÎDÎDÎDÎ�ÎDÎ<ÎDÎ Î<ÎDÎDÎ ÎDÎDÎ<Î ÎDÎ<ÎDÎ�ÎDÎ*ÎDÎ ÎDÎ<ÎDÎ�ÎDÎ ô*ô Ï Î ×�ÏDÏ Î Ë�ò±Ú�Ø<óDç±Ú�ä±è�Ü·Ø<Ûä�æ Î<Îç�æ Î<ÎÄ±³<²DÀDèD¶¯È	³D²D¶	éê¿�´jº±¶8¶D³�º�ëVìÏDÏ Î Ë¹ÏDÏVß Ñ Î Ë Î<Î*ÎDÎDÎDÎ�ÎDÎ<ÎDÎ Ñ�ß Î Ü ÎDÎDÎ<Î ÎDÎ<ÎDÎ�ÎDÎ*ÎDÎ ÎDÎ<ÎDÎ�ÎDÎ Ó*Ó Ï Î ×�Ï·Ñ Î Ë íDç±Ú�ò±èD¬�óDå<óä�æ Î<Îç�æ Î<ÎÄ±³<²DÀDèD¶¯È	³D²D¶	éê¿�´jº±¶8¶D³�º�ëVìÏ·Ñ Î Ë¹ÏVÔDï Ñ Î Ë Î<Î*ÎDÎDÎDÎ�ÎDÎ<ÎDÎ Î<ÎDÎDÎ ÎDÎDÎ<Î ÎDÎ<ÎDÎ�ÎDÎ*ÎDÎ ÎDÎ<ÎDÎ�ÎDÎ ÏVÔRÏVÔ Ï Î ×�ÏVß Î Ë�ò±Ú�Ø<óDç±Ú�ä±è�Ü·Ø<Ûä�æ Î<Îç�æ Î<ÎÄ±³<²DÀDèD¶¯È	³D²D¶	éê¿�´jº±¶8¶D³�º�ëVìÏVß Î Ë¹ÏVÔ±Ñ Ï Î Ë Î<Î*ÎDÎDÎDÎ ô�Î ¬ Î<ÎDÎDÎ ÎDÎDÎ<Î ÎDÎ<ÎDÎ�ÎDÎ*ÎDÎ ÎDÎ<ÎDÎ�ÎDÎ Ï·Ñ�Ï Ï Î ×�ÏVï Î Ë íDç±Ú�ò±è�îDÜDÛ<çä�æ Ï¯ï Î Ë Ï·ð Î Ë ÏVÐ Î Ë ÎDÎç�æ Î<ÎÄ±³<²DÀDèD¶¯È	³D²D¶	éê¿�´jº±¶8¶D³�º�ëVìÏVï Î Ë¹ÏDÏDÏ*Ï¯ß Î Ë Î<Î*ÎDÎDÎDÎ�ÎDÎ<ÎDÎ Ñ�ï Î Ü Ñ�Ò Î Ü ÎDÎ<ÎDÎ�ÎDÎ*ÎDÎ ÎDÎ<ÎDÎ�ÎDÎ ÏVß�Ñ Ï Î ×�Ï·ð Î Ë�å±¬D¬<Ö�ÊDØ±èD¬�ó·å<óä�æ Î<Îç�æ Î<ÎÄ±³<²DÀDèD¶¯È	³D²D¶	éê¿�´jº±¶8¶D³�º�ëVìÏ·ð Î Ë¹ÏVßDÐ�Ï¯ß Î Ë Î<Î*ÎDÎDÎDÎ�ÎDÎ<ÎDÎ Î<ÎDÎDÎ ÎDÎDÎ<Î ÎDÎ<ÎDÎ�ÎDÎ*ÎDÎ ÎDÎ<ÎDÎ�ÎDÎ ÏVï*ß Ï Î ×�ÏVÐ Î Ë�çDÜDó�õ±çDØ±èD¬�ó·å<óä�æ Î<Îç�æ Î<ÎÄ±³<²DÀDèD¶¯È	³D²D¶	éê¿�´jº±¶8¶D³�º�ëVìÏVÐ Î Ë¹ÏVÔDï�Ï¯ß Î Ë Î<Î*ÎDÎDÎDÎ�ÎDÎ<ÎDÎ Î<ÎDÎDÎ ÎDÎDÎ<Î ÎDÎ<ÎDÎ�ÎDÎ*ÎDÎ ÎDÎ<ÎDÎ�ÎDÎ Ï·ð�ï Ï Î × ÎDÎDÎDÎ ò±Ú�Ø<óDç±Ú�ä±è�Ü·Ø<Ûä�æ Î<Îç�æ Î<ÎÄ±³<²DÀDèD¶¯È	³D²D¶	éê¿�´jº±¶8¶D³�º�ëVì
ÕDÕDÕ äDÔ�ö Î äDÜDñ<Ü·äqØ±Ú�ÛDÜ±¬ ÕDÕDÕ

´VÄ Ý<ÉD° ºDÆ�ÈÁ³ ¶�ÆVÇÁ¿ À<À�Ï ÀDÀDÑ º<ÉDá�»D»D»Ï Î Ü ï<ÒDÓ Ï Î ó ÎDÎDÎ<Î Î<ÎDÎDÎ ÎDÎDÎDÎ óD÷DíDÜ±è<Ú�íÑ Î Ü ß<ÔDÒ ÎDÎDÎDÎ ï Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×ß Î Ü ß�Ï·Ñ Ó Î ó ÎDÎDÎ<Î Ñ Î Ü ð Î Ü ÜDøDíDç±è�ä±ÖD¬�óï Î Ü ß<ÔDÒ ÎDÎDÎDÎ ð Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×ð Î Ü ß�Ï·Ñ Ó Î ó ÎDÎDÎ<Î ï Î Ü ÎDÎDÎDÎ ÜDøDíDç±è�ä±ÖD¬�óÐ Î Ü ß<ÔDÒ Ï Î ó ï Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×Ò Î Ü ß<ÔDÔ Ï Î ó Ô Ö�ØDó±è�ñ<åDäô±Î Ü ß<ÔDÒ Ï Î ó ð Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×Ó Î Ü ß<ÔDÔ Ï Î ó Ô Ö�ØDó±è�ñ<åDäÏVÔ Î Ü ß<ÔDÒ Ï Î ó ï Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×ÏDÏ Î Ü ß<ÔDÔ Ï Î ó Ô Ö�ØDó±è�ñ<åDäÏ·Ñ Î Ü ß�Ñ ô Ð Î ó ÎDÎDÎ<Î Ï¯Ô Î Ü ÏDÏ Î Ü Ü±ùDèDÚ�íÏVß Î Ü ß<ÔDÒ Ï Î ó ï Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×ÏVï Î Ü ß<ÔDÒ Ï Î ó ï Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×Ï·ð Î Ü ß<ÔDÔ Ï Î ó Ï Ö�ØDó±è�ñ<åDäÏVÐ Î Ü ß<ßDï Ï Î ó ÎDÎDÎ<Î Ï¯ï Î Ü Ï·ð Î Ü å<ÛDÛ±èDÚ�íÏVÒ Î Ü ß<ÔDÒ Ï Î ó ð Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×Ï ô±Î Ü ß<ÔDÒ Ï Î ó ð Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×ÏVÓ Î Ü ß<ÔDÔ Ï Î ó Ï Ö�ØDó±è�ñ<åDäÑ�Ô Î Ü ß�ð�Ô Ï Î ó ÎDÎDÎ<Î Ï ô±Î Ü ÏVÓ Î Ü ú	Ö�Ø�õÁ¬Dè<Ú�í
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Ñ�Ï Î Ü ß<ÔDÒ Ï Î ó ï Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×ÑDÑ Î Ü ß�Ï·Ñ Ó Î ó ÎDÎDÎ<Î ÑÁÏ Î Ü ÎDÎDÎDÎ ÜDøDíDç±è�ä±ÖD¬�óÑ�ß Î Ü ß<ÒDÔ ÎDÎDÎDÎ ô±Î ¬ Ñ<Ñ Î Ü ÎDÎDÎDÎ íDç±Ú�ò±è�òDåDäDäÑ�ï Î Ü ß<ÔDÒ Ï Î ó Ó Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×ÑDð Î Ü ß<ÔDÒ Ï Î ó Ó Î ¬ Î<ÎDÎDÎ ÎDÎDÎDÎ ñDåDç±è�ç<ÜD×Ñ�Ð Î Ü ß<ÔDÔ Ï Î ó Ï Ö�ØDó±è�ñ<åDäÑ�Ò Î Ü ß<ßDï Ï Î ó ÎDÎDÎ<Î Ñ<ð Î Ü Ñ�Ð Î Ü å<ÛDÛ±èDÚ�í
ÕDÕDÕ ¬�÷�ú±Ë±Ú�äCØ�Ú�ÛDÜ±¬ Õ<ÕDÕ
´VÄ�ÝDÉD° ºDÆ�ÈÁ³ÅÉDºDºD° ÃÁ³�ûDº ¶<²D­¯ÈÁ³ÅÝDÉD°�´VÉ�¿ÁÀD³ Î ÃDÉVÇ�³Ï Î ¬�ðDð�Ô ÎDÎ<ÎDÎ Ô Ñ Î ¬ Ï Î Ë Õ Û<ÜD×Då�õ±ä<óÑ Î ¬�ð�Ô±ð ÎDÎ<ÎDÎ Ô ß Î ¬ Ï Î Ë íDç±Ú�Ê±è�ØDå�ú�Ü:¶�ÆVÇ�¿ÁèDÀ<¶�ºDì ÎDÎ<ÎDÎ È�°±­�á±è¯ã	³�ÄD°8ìvÑ Î ËÙíDç�Ú�ÊDçDå�ú	è�ØDå�úDÜß Î ¬�ð�Ô±ð ÎDÎ<ÎDÎ Ô Ò Î ¬ Ï Î Ë º±³<¶�º ¶�ÆVÇ�¿ÁèDÀ<¶�ºDì ÎDÎ<ÎDÎ È�°±­�á±è¯ã	³�ÄD°8ìvÑ Î ËÙíDç�Ú�ÊDçDå�ú	è�ØDå�úDÜï Î ¬�ð�ÔDß Ï Î óüð�ßDÐ ô ÒDÔ<Ó	Ï·ÑCð Î ¬ Ñ Î Ë É À<­D²�É±À�ìQÐDÔDÔqÃ±ûDº�è�´jÃ±ì Î<ÎDÎDÎ Ã±ûDº�èD­¯®±ºDì ÎDÎ<ÎDÎ ñDåDç±Ö�åDËDäDÜ±è¯ØDå�ú�Üð Î ¬�ð�ÔDß Ï Î óüð�ßDÐ ô ÒDÔ<Ó	Ï·Ñ8Ð Î ¬ Ñ Î Ë ¿ À<­D²�É±À�ìQÐDÔDÔqÃ±ûDº�è�´jÃ±ì Î<ÎDÎDÎ Ã±ûDº�èD­¯®±ºDì ÎDÎ<ÎDÎ ñDåDç±Ö�åDËDäDÜ±è¯ØDå�ú�ÜÐ Î ¬ÅÐDÔDÔ Ñ Î ó Ô ÎDÎ<ÎDÎ Î<ÎDÎDÎ ¶¯®D¿ ä±Ú�òDåDäÒ Î ¬�ð�Ô±ð ÎDÎ<ÎDÎ Ô ô±Î ¬ Ï Î Ë íDç±Ú�Ê±è�ØDå�ú�Ü:¶�ÆVÇ�¿ÁèDÀ<¶�ºDì ÎDÎ<ÎDÎ È�°±­�á±è¯ã	³�ÄD°DìQÏVß Î ËÙíDç�Ú�ÊDçDå�ú	è�ØDå�úDÜô±Î ¬�ð�ÔDÐ ÎDÎ<ÎDÎ Ô ÎDÎ<ÎDÎ Ï Î Ë ¶¯®D¿ Ã	è�´jÃ±ì Ï8ÃÁèD­·®±ºDì ÔQÃÁè�´·­�ì Ô´jÃÁè<À�ìÙÓ Î ¬Ù­·®±º±èDÀ�ì ÎDÎDÎ<Î ¶�Æ�èDÀ�ìQÓ Î ¬:ÈÁè¯ã±ÄD°<ìâÏVß Î Ë íDç±Ú�òDÜ<Û�õ±çDÜ±è¯ØDå�ú�ÜÓ Î ¬�ð�ÔDß Ï Î óüð�ßDÐ ô ÒDÔ<Ó	Ï·Ñ ÎDÎ<ÎDÎ ÏVß Î Ë Ã À<­D²�É±À�ìQÐDÔDßqÃ±ûDº�è�´jÃ±ì Î<ÎDÎDÎ Ã±ûDº�èD­¯®±ºDì ÎDÎ<ÎDÎ ñDåDç±Ö�åDËDäDÜ±è¯ØDå�ú�Ü
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´VÄ ÝDÉD° Ã�ÉVÇ�³QÀD³¯Ã±áDº�ãÏ Î ó*ðDð�Ï Î<ÎDÎDÎ ÎDÎ ó±è<Ö�ØDóÑ Î ó*ðDðDÑ Î<ÎDÎDÎ ÎDÎ ó±è�×Dä±Ú�åDóß Î ó*ðDð�ß Î<ÎDÎDÎ ÎDÎ ó±è�Û±Ú¯õ±ËDä<Üï Î ó*ðDð�ï Î<ÎDÎDÎ ÎDÎ ó±è�òDîDåDçð Î ó*ðDð�Ð Î<ÎDÎDÎ ÎDÎ ó±è<¬�óDç±Ö�Ø<ÊÐ Î ó*ðDðDð Î<ÎDÎDÎ ÎDÎ ó±è�Ë±ÚDÚ�äÒ Î ó*ð�ÐDï Î<ÎDÎDÎ ÎDÎ ó±è�ò±Ú¯ú±íDä<ÜDøô±Î ó*ð ô ß Î<ÎDÎDÎ ÎDÎ ó±è�ÛDò±Ú¯ú±í<äDÜDøÓ Î ó*ðDð�Ô Î<ÎDÎDÎ ÎDÎ ÛDÜ<×Då�õ±äDóÏVÔ Î ó*ð ô ï Î<ÎDÎDÎ ÎDÎ ó±è�íDç±Ú�òDÜ�¬D¬DÚ�çD¬ÏDÏ Î ó*ð ô ð Î<ÎDÎDÎ ÎDÎ ó±è�óDÜ�ú±íDä<åDóDÜ
¿�´Vº±¶µ¶D³�º�æ Ôâ¶�Æ�ÃÁý¯È±°�­�º±³D²�º�³VÄ�þ2ÏÙ¶¯ã±ÉD°±³�Ä±ý¯ÈD®D¿±À�´�²�þ�ÑüÈ±°	´VÝ<ÉDº±³�þ$ßQ¼D®�º�®±°±³�þÿïµÝ	´V°Dº�®±É±À�þð¹´ÌÃÁÀ�´jÃÁ³�þ�Ðµ®<ÃÁ¶�´Vá�Ã	³�Ä�þ$Òâ¶�´Vá�ÃÁ³�Ä�þ ô ¶¯ãÁ­�°Dº�þ�ÓâÀD­¯Ã�á�þ�ÏVÔµÝ±­DÀ�É<º	´·ÀD³�þÏ<ÏÙ²D­¯ÃÁ¶�º�þ Ï·ÑQºDÆ�ÈÁ³�Ä±³¯¼6þ ÏVßµ³�ûDº±³�°�Ã=þ Ï¯ïQ¼±°	´·³¯Ã�Ä�þ Ï·ðµ¶�ºDÉDº	´·²�þ ÏVÐµ°±³�á	´·¶�º±³�°�þÏ¯ÒµÉ�®±º±­�þ�Ï ô á�ÀD­¯¿±É±À�þ2ÏVÓâ¬�Æ�ÃÁ²�þ Ñ�ÔµÉDº±­jÇ�´�²�þ�Ñ�ÏÙèDè¯È�°	´VÝDÉDº�³�þpÑDÑQ°±³D¶�º<°	´·²�º
ÕDÕDÕ äDå<ËDÜDäCØ±Ú�ÛDÜ±¬ ÕDÕ<Õ
ÕDÕDÕ ò±Ú·úDú±ÜDØDó8Ø±Ú�ÛDÜ±¬ ÕDÕ<Õ
ÕDÕDÕ ×±Ö�äDÜDØDå�ú�ÜNØ�Ú�ÛDÜ±¬ Õ<ÕDÕ
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bif node structure
int variant
PTR_BFND  control_parent
PTR_BFND  thread
   ... ...
 e   PTR_LLND
 n   PTR_LLND
 t    PTR_LLND
 r    PTR_BLOB
 y   PTR_BLOB
           ... ...

third expression
second expression 
first  expression

true control dep list
false control dep list

Control structure in AST

^

^

IF  (A.eq.0) THEN
    A = A + 1
    A = A - 1
ELSE
    A =  A * 1
END IFA.eq.0

.  .

A
A+1

.

.

.

A A-1

A
A*1

BIFblob
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Low Level Nodes

int  variant
PTR_TYPE  type
PTR_LLND  thread
     PTR_SYMB
     PTR_LLND
     PTR_LLND

( expressions)

int  variant
PTR_TYPE  type

PTR_LLND  thread
string_val,
ival,  dval,
cval,  bval

intermediate or variable leaf Literal Constant leaf

+
llnd

*llnd
var_ref
  llnd

var_ref
llnd

A
2

B

symbol
node value

llnd

A + 2 * B
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Symbol table entry

char*  ident
int  variant
PTR_TYPE  type
PTR_BFND  scope
PTR_SYMB  thread
PTR_HASH  parent
             .
             .
type related 
information

thread

head_symb

thread

^

......

......

......

......

......

......

.

.

.
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ident
next_entry
id_attr                     symbol table entry

              char string of the symbol
with the same hash value

hash_entry

hashMax-1

0
1

i

.

.

.

.

.

.

.

^

^

^

*hash_tbl

G#)+*-,&.0/k1	J&2j�� E'U^�=@Yb>@^�O;6_/�)C9S'UTVGEDF/

1	�!�



�i�R�0� � ���a���P�?�����v�4�� A¡�¢

£�/wd&.0/�=A/	9!>]>05i3P/��y^�NId;6+/w^!d&d;6+)+B	^�>?)+3-9;=�>@Y&^�>¤,;=A/w'hT#GEDX/!2(%]Y;/hf�.0=?>t3-9;/RNI^!s�/�=h,;=?/R3�DE>@Y;/RB�6C^�=?=
6_)CO&.?^�.0Mb¥�¦!§�¨�©!ª�«n¬;>@Y;/�3!>@Y;/	.¤B	^�6+6_=t­�§&¦&®!¯!ª�«[<&)C.0/�B�>?6+M!2

°�±#²�³V²`° ´¶µ�·4¸r¹#º`»�¼�½e¾(µ
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ÌyÍgÎ;Ï	Ð
Ñ�Ò!Ó}Ô�Õ�Ö�Ò&Í�×�ØXÙ�Ú
ÌyÍgÎ;Ï	Ð
Ñ�Ò!Ó|Û
Ï	×�Ü!Ý&Í�Ð�Ó	Þ�ß�Ý&ÍÈØFÙ&Û

Ó	Î�Ñ
Ü���à�ß�á{â�×	ã�ãnäI×
Î!å4æ
��à�ß�áçÍgÎ!èéÜ�ê;ÍgÎ!è
Ý�Þ!×
ë�Þ!ê�ÜQæ��à�ß�áçÍgÎ!è
Ý�Þ!×�Ï	Ó
Ò�Ñ�Þ!Ó4æ
Í@Î�Ö�Ö!ê
ì�Î�Ñ	Ü!ì!Ó
Þ�í�î4æ

��×;ÍgÒ�Ý�Ñ�Ö�Ö�ê
ì4ï�ÍgÎ�Ö}Î�Ñ
Ü!ì�Ó
Þ&ðbâ
ã!×
Þ4ï�ÍgÎ�Ö�Ígí�î4æbÍ�Ô
Î�Ñ
Ü�ì!Ó
ÞnækÍ@ñ�ñ&ð
Ý�Þ&ÍgÎ�Ö�ã4ï�Û Û�ð&æ

å

��×;ÍgÒ{ê�Ï�Ö&Í�×
Î4ï?ò
ë�ò
Ö!ê
Ö!Ó�Ü-Ó
Î�Ö}ó{Õ!ðlâ
Ý�Ñ�Ö�Ö�ê
ì4ï0Ö!ê	ì�Î�Ñ
Ü!ì�Ó
Þ;ðyæ
Ý�Þ&ÍgÎ�Ö�ã4ï�Û�Í@ÒEôXõ�ö�Ò �!ê
Þ&Í�ê
Î�ÖEôXõ�ö�Ò!÷
Î&ÛyäeÕ	ø�Ú;ÍgÒ4ï�ðyä�Õ	ø�Ú���ê
Þ&Í�ê
Î�Ö4ï�ð�ð&æ

å

��×;ÍgÒ�Ö�Þ!ê
Î-Õ�ã!×
Þ
Ü�ï?ò
ë!ò
Ö�ê
Ö!ÓéÜ�Ó
Î�Ö�ó�Õ!ð}â
Õ�ù&ÍgÖ-Ï�Ù4ïgÕ	ø�Ú��!ê
Þ&Í�ê
Î
Ö�ï�ð�ðIâ
Ï	ê�Õ	Ó}á�à�ú
û�ß�àEôüâ

ÍgÎ�Ö{×
Þ�ë!è
Î�Ñ
Ü�ì!Ó
Þ!ú
ã�ý
Ù&Í�Ð
Ò�Þ�Ó
Î�í;Õ	ø	Ú
Î�Ñ
Ü!ì�Ó
Þ!ú	ã�ý
ÙyÍ�Ð
Ò	Þ!Ó
Î�à&Í�Õ�Ö�þ!ï�ð;æ
ò
ë!ò	Ö!ê
Ö!ÓéÜ�Ó
Î�Ö�ó|ó|Ï�Ù&Í�Ð
Ò�Þ�Ó
Î}í�Î!Ó
ùÿò
ë!ò
Ö!ê	Ö!ÓéÜ-Ó
Î�Ö�ó��`×
Þ�ë!è	Î�Ñ
Ü!ì!Ó	Þ!ú
ã!ý
ÙyÍgÐ
Ò�Þ!ÓéÎ��næ
ã!×
Þ7ï�Í@Î�ÖçÍgí!î4æbÍ�Ô�×	Þ�ë!è
Î�Ñ	Ü!ì!Ó
Þ!ú	ã!ý
Ù&Í�Ð�Ò�Þ!Ó	Î4æIÍgñ�ñ&ð

Ï�Ù&Í�Ð
Ò�Þ!Ó
Î��?Í���í;Õéø�Ú�Ï�Ù&Í�ÐéÒ�àyÍ
Õ�Öyþ�ï�Í�ð&æ
ã!×
Þ7ï�Í@í!î4æbÍ�Ô�×
Þ�ë!è
Î�Ñ
Ü�ì!Ó
Þ!ú
ã�ý
Ù&Í@Ð
Ò�Þ!Ó
Î�æIÍgñ�ñ&ð

Ö�Þ!ê	Î;Õ�ã!×
Þ	ÜnïgÏ�Ù&Í�Ð
Ò�Þ!Ó
Î��0Í��yð&æ
Ò!Ó�Ð�Ó
Ö!Ó����çÏ�Ù&Í�Ð	Ò�Þ!Ó
Înæ
ì�Þ!Ó�ê	�Qæ

å4æ

Ï	ê�Õ	Ó�

��ú
á!è	�������#ôaâ
ÍgÎ�Ö{×
Þ�ë!è
Î�Ñ
Ü�ì!Ó
Þ!ú
ã�ý
Ù&Í�Ð
Ò�Þ�Ó
Î�í;Õ	ø	Ú
Î�Ñ
Ü!ì�Ó
Þ!ú	ã�ý
ÙyÍ�Ð
Ò	Þ!Ó
Î�à&Í�Õ�Ö�þ!ï�ð;æ
ò
ë!ò	Ö!ê
Ö!ÓéÜ�Ó
Î�Ö�ó|ó|Ï�Ù&Í�Ð
Ò�Þ�Ó
Î}í�Î!Ó
ùÿò
ë!ò
Ö!ê	Ö!ÓéÜ-Ó
Î�Ö�ó��`×
Þ�ë!è	Î�Ñ
Ü!ì!Ó	Þ!ú
ã!ý
ÙyÍgÐ
Ò�Þ!ÓéÎ��næ
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ã!×
Þ7ï�Í@Î�ÖçÍgí!î4æbÍ�Ô�×	Þ�ë!è
Î�Ñ	Ü!ì!Ó
Þ!ú	ã!ý
Ù&Í�Ð�Ò�Þ!Ó	Î4æIÍgñ�ñ&ð
Ï�Ù&Í�Ð
Ò�Þ!Ó
Î��?Í���í;Õéø�Ú�Ï�Ù&Í�ÐéÒ�àyÍ
Õ�Öyþ�ï�Í�ð&æ

ÍgÎ!è�Ü-ê;ÍgÎ!è	Ý�Þ!×
ë�Þ�êéÜ}í{×
Î�æ

ê�Ï�ÖyÍ�×
Î4ïgÕ�ð&æ

Ö!ê
ì�Î�Ñ
Ü!ì!Ó	Þ�ñ�ñnæ

ã!×
Þ7ï�Í@í!î4æbÍ�Ô�×
Þ�ë!è
Î�Ñ
Ü�ì!Ó
Þ!ú
ã�ý
Ù&Í@Ð
Ò�Þ!Ó
Î�æIÍgñ�ñ&ð
Ö�Þ!ê	Î;Õ�ã!×
Þ	ÜnïgÏ�Ù&Í�Ð
Ò�Þ!Ó
Î��0Í��yð&æ

Ö!ê
ì�Î�Ñ
Ü!ì!Ó	Þ!ø�ø4æ

ÍgÎ!è�Ü-ê;ÍgÎ!è	Ý�Þ!×
ë�Þ�êéÜ!í!×�ã�ãnæ

Ò!Ó�Ð�Ó
Ö!Ó����çÏ�Ù&Í�Ð	Ò�Þ!Ó
Înæ
ì�Þ!Ó�ê	�Qæ

å

Ï	ê�Õ	Ó�

��ú�ý�è	�������#ôaâ
ò
ë�
�Þ!×�Ï��-Ó	Ò�Þ!ò
Ö
Ü�Ö�ólÝ�Þ!×!Ï�Ù!Ó
Ò�Þ�í7ï?ò
ë�
�Þ!×�Ï���Ó
Ò�Þ!ò
Ö	Ü!Ö�ó�ð
Õ�æ
ÍgÎ�Ö{×
Þ�ë!è
Î�Ñ
Ü�ì!Ó
Þ!ú
ã�ý
Ù&Í�Ð
Ò�Þ�Ó
Î�í;Õ	ø	Ú
Î�Ñ
Ü!ì�Ó
Þ!ú	ã�ý
ÙyÍ�Ð
Ò	Þ!Ó
Î�à&Í�Õ�Ö�þ!ï�ð;æ
ò
ë!ò	Ö!ê
Ö!ÓéÜ�Ó
Î�Ö�ó|ó|Ï�Ù&Í�Ð
Ò�Þ�Ó
Î}í�Î!Ó
ùÿò
ë!ò
Ö!ê	Ö!ÓéÜ-Ó
Î�Ö�ó��`×
Þ�ë!è	Î�Ñ
Ü!ì!Ó	Þ!ú
ã!ý
ÙyÍgÐ
Ò�Þ!ÓéÎ��næ
ã!×
Þ7ï�Í@Î�ÖçÍgí!î4æbÍ�Ô�×	Þ�ë!è
Î�Ñ	Ü!ì!Ó
Þ!ú	ã!ý
Ù&Í�Ð�Ò�Þ!Ó	Î4æIÍgñ�ñ&ð

Ï�Ù&Í�Ð
Ò�Þ!Ó
Î��?Í���í;Õéø�Ú�Ï�Ù&Í�ÐéÒ�àyÍ
Õ�Öyþ�ï�Í�ð&æ
ÍgÎ!è	Ý�Þ!×�Ï	Ó	Ò�Ñ�Þ!Ó
í�×
Înæ

ê�Ï�ÖyÍ�×
Î4ïgÕ�ð&æ

Ö!ê
ì�Î�Ñ
Ü!ì!Ó	Þ�ñ�ñnæ

ã!×
Þ7ï�Í@í!î4æbÍ�Ô�×
Þ�ë!è
Î�Ñ
Ü�ì!Ó
Þ!ú
ã�ý
Ù&Í@Ð
Ò�Þ!Ó
Î�æIÍgñ�ñ&ð
Ö�Þ!ê	Î;Õ�ã!×
Þ	ÜnïgÏ�Ù&Í�Ð
Ò�Þ!Ó
Î��0Í��yð&æ

Ö!ê
ì�Î�Ñ
Ü!ì!Ó	Þ!ø�ø4æ

ÍgÎ!è	Ý�Þ!×�Ï	Ó	Ò�Ñ�Þ!Óbí�×
ã�ãnæ

Ò!Ó�Ð�Ó
Ö!Ó����çÏ�Ù&Í�Ð	Ò�Þ!Ó
Înæ
ì�Þ!Ó�ê	�Qæ

å4æ
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Ï	ê�Õ	Ó���ß��-è	���!ý	àEô
Ï	ê�Õ	Ó}ß!ò�ò���á
�-è�ò
��ß��Eô
ê�Ï�Ö&Í�×	Î4ïgÕ!ð&æ
ì�Þ!Ó�ê	��æ

Ï	ê�Õ	Ó0�!ú��-è	�-ú	���EôRâ
ÍgÎ�Ö{×
Þ�ë!è
Î�Ñ
Ü�ì!Ó
Þ!ú
ã�ý
Ù&Í�Ð
Ò�Þ�Ó
Î�í;Õ	ø	Ú
Î�Ñ
Ü!ì�Ó
Þ!ú	ã�ý
ÙyÍ�Ð
Ò	Þ!Ó
Î�à&Í�Õ�Ö�þ!ï�ð;æ
ò
ë!ò	Ö!ê
Ö!ÓéÜ�Ó
Î�Ö�ó|ó|Ï�Ù&Í�Ð
Ò�Þ�Ó
Î}í�Î!Ó
ùÿò
ë!ò
Ö!ê	Ö!ÓéÜ-Ó
Î�Ö�ó��`×
Þ�ë!è	Î�Ñ
Ü!ì!Ó	Þ!ú
ã!ý
ÙyÍgÐ
Ò�Þ!ÓéÎ��næ
ã!×
Þ7ï�Í@Î�ÖçÍgí!î4æbÍ�Ô�×	Þ�ë!è
Î�Ñ	Ü!ì!Ó
Þ!ú	ã!ý
Ù&Í�Ð�Ò�Þ!Ó	Î4æIÍgñ�ñ&ð

Ï�Ù&Í�Ð
Ò�Þ!Ó
Î��?Í���í;Õéø�Ú�Ï�Ù&Í�ÐéÒ�àyÍ
Õ�Öyþ�ï�Í�ð&æ
ê�Ï�ÖyÍ�×
Î4ïgÕ�ð&æ

Ö!ê
ì�Î�Ñ
Ü!ì!Ó	Þ�ñ�ñnæ

ã!×
Þ7ï�Í@í!î4æbÍ�Ô�×
Þ�ë!è
Î�Ñ
Ü�ì!Ó
Þ!ú
ã�ý
Ù&Í@Ð
Ò�Þ!Ó
Î�æIÍgñ�ñ&ð
Ö�Þ!ê	Î;Õ�ã!×
Þ	ÜnïgÏ�Ù&Í�Ð
Ò�Þ!Ó
Î��0Í��yð&æ

Ö!ê
ì�Î�Ñ
Ü!ì!Ó	Þ!ø�ø4æ

Ò!Ó�Ð�Ó
Ö!Ó����çÏ�Ù&Í�Ð	Ò�Þ!Ó
Înæ
ì�Þ!Ó�ê	�Qæ

å

Ï	ê�Õ	Ó�ý�ú����
�-ú
à�è
�
���#ô
Ï	ê�Õ	Ó��
�����-ú�è�ò������Eô
ì�Þ!Ó�ê	��æ

Ò!Ó
ã!ê	Ñ!Ð
ÖEô
Ý�Þ&ÍgÎ�Ö�ã4ï�Û��-×	Ö}Ö!×
Ñ;Ï�Ù!Ó
Ò|Õ�Ö�ê
Ö!ÓéÜ-Ó	Î�Ö�ÍgÎ{Ö�Þ!ê
Î;Õ�ã!×
Þ
ÜoÝ�Ù!ê�ÕéÓ�×	Î�Ð;ÍgÎ�Ó õ�Ò!÷
Î&Û&äIÕ	ø�Ú�Ð;Í@Î!Ó	�!Ñ
Ü�ì!Ó
Þ4ï�ð�ð&æ
ì�Þ!Ó�ê	��æ

å4æ
å�æ

Í@Î�Ö}Ü-ê;ÍgÎ4ï�ÍgÎ�Ö�ê
Þ�ë;Ï�äkÏ�Ù!ê
Þ�ó�óéê
Þ�ë��&ð�â
ò
ë�
�Þ�×���Ó�Ï�Ö{óSÝ�Þ!×���Ó�Ï�Ö�í�Î!Ó	ù|ò	ë�
�Þ!×���Ó�Ï�Ö4ï�Û@Ö!Ó�Õ�Ö&Ûyä�ê
Þ�ë;Ï�äPê
Þ�ë��&ð&æ
ã!×
Þ7ï�ÍgÎ�Ö Í@í!î4æbÍ�Ô}Ý�Þ!×���Ó�Ï�Ö!ø�Ú	Î�Ñ
Ü!ì!Ó	Þ!ú
ã��&Í@Ð�Ó�Õyïgð&æIÍgñ�ñyðSâ
ò
ë��&Í�Ð�Óÿólã&Í�Ð�Ó}í��4ï0Ý�Þ!×���Ó�Ï�Ö!ø�Ú
ã&Í�Ð�ÓÈï�Í�ð	ð&æ
ò
ë!ò
Ö!ê	Ö!ÓéÜ-Ó
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Þ{â

ã!Ó
Ö-Ï�Ù!è�Õ!Í~v!Ó�ôRÕ�Ý!Ó�Ï!Í@ã�"}Ö�Ù!Ó�Ì{×
ã�Ó�Ð�ÓéÜ-Ó
Î�Ö-ÕbÎ!Ó�Ó
Ò�Ó
Ò}ã�Þ!×�Ü�Ó�ê�Ï�Ù�Ý�Þ!×�ÏéÓ�Õ�Õ	×
Þ�æ
Õ	Ó
Î�Ò!è�Õ!Í�v�Ó�ô�Õ�Ý!Ó�Ï!Ígã�"�Ö�Ù!Ó}Ì|×	ã�Ó�Ð�Ó�Ü-Ó
Î�Ö;Õ[Ö!×}ì!Ó Õ	Ó	Î�Ö�Ö!×�Ó�ê�Ï�Ù�Ý�Þ!×!Ï	Ó�Õ�Õ	×	Þnæ
Õ	Ó
Î�Ò!è�Ð;Í
Õ�ÖEô�Ð-Í
Õ�Ö{×
ãrÍ@Î�Ò&Í
Ï	Ó!ÕbÖ!×}Ò!ê
Ö!ê�Ó�Ð�ÓéÜ-Ó
Î�Ö-ÕbÖ!×�ì�ÓÿÕéÓ
Î�ÖnäI×
Î!Ó�Ð;Í	Õ�Ö

Ý�Ó
Þ�Ý�Þ!×�Ï	Ó!Õ�Õ	×
Þnæ
Þ!Ó�Ïæt!è�Ð;Í
Õ�ÖEô�Õ�Ý!Ó�Ï!Ígã�" Í@Î�Ò&Í
Ï	Ó!ÕbÖ!×}Ý�Ñ�Ö{Ö�Ù!Ó|Ï	×éÜ�Í@Î�ë}Ò!ê
Ö�ê Í@Î|Ö�Ù!Ó}ì�Ñ�ã�ã!Ó
Þnä

×	Î!Ó�Ð;Í
Õ�Ö�Ý!Ó
Þ{Ý�Þ!×�ÏéÓ�Õ�Õ	×
Þ�æ
å
ê¿Êld&^�ÍCÆIË¬Ç�ÉGÕC^�Í�xEë�ÄRY&^
î�Ä!x


�þ 
�w
ã�Ó
Ö;Ï�Ù!è!Õ!Í�v!Ó�ô1�`î4äCÃ
� �¿Ã4äËî
�
ÕéÓ
Î�Ò!è�Õ�Í�v!Ó�ô �`î4äCÃ
� �¿Ã4äËî
�
ÕéÓ
Î�Ò!è�Ð-Í
Õ�ÖEô�
�þbø�ÚÀ��{!à�à 
�þlø�Ú�î4ä�þ;äCw
�w�ø�Úçþ;äCw4äCÃ 
�w{ø�ÚÀ��{!à�à
Þ�Ó�Ï�t!è�Ð-Í
Õ�ÖEô�
�þbø�ÚÀ��{!à�à 
�þlø�Ú}önä<U
�w�ø�Ú}önä<U4äC½ 
�w{ø�ÚÀ��{!à�à

×  ×
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��Ñ�ÆIÄ�Í × �¤Õ¬Ä�Ç�Æ~ÉEÍCÄ�Ò	xïÆ@YGÄVÇ�ÈOÉEÍCÒIÄ�ë]^�Ò�Ç�È-NIdGÕ¬Ä�ÆIÄ�Ånxk^�ÊGÅ�ÆgYGÄVÒIÆ~ÉGÅEÄ�Ê�ÆIÒ*ËCNIdGÕ¬Ä	NoÄ�Ê�ÆIÄ�Å Æ@YGÄVÕ¬Ë¬ÆIÆIÕ¬Ä
?�®	J�®	ø;«$YÀÇ�È-NIdGË¬Õ¬Ä�ÍoÒ~ÉGÇ�Ç�Ä�ÒIÒCÑ¿ÉGÕ¬Õ+M�ñü��Ä�îGË¬Ä�ë�ËÏÊGÓ*ëUY&^�ÆRY&^�ÒwOEÄ�Ä�Ê�ÅEÈGÊGÄ�^�ÊGÅ�Ç�ÈOÊGÒIË¬ÅEÄ�ÍCËÏÊGÓ�ëUY&^�Æ&Ç	^�Ê
OEÄ&ËCNIdEÍÝÈ�î�Ä�Ål^�ÒU^�ÊgÄ�ÅMÉGÇ	^�Æ�ËÌÈGÊldEÍCÈGÇ�Ä�ÒIÒ	xMê¦ÒIÄ�Ä·Æ@YGÄðÑ�È�Õ¬ÕÌÈ�ë�ËÏÊGÓMé

� (�È;NIdGË¬Õc^�ÆIË¬ÈOÊgÆIÄ�Ç�YEÊGÈ�Õ¬È�Ó�Ë¬Ä�Ò�Ñ�ÈOÍ¦Å�^�Æ@^Pd&^�Í?^�Õ¬Õ¬Ä�ÕQdEÍCÈ�ÓOÍ?^!NINÚËÛÊGÓ·ÕC^�ÊGÓOÉ&^�Ó�Ä�ÒòÇ�ÈOÊGÒIÆIË¬Æ~ÉGÆIÄ�^·ÒIÄ�Æ�È�Ñ
ÅEË¬ÒIÆIËÏÊGÇ�Æ�^�ÊGÅ�Ç�È-YGÄ�ÍÝÄ�Ê�ÆIsGÊGÈ�ëòÕÌÄ�ÅEÓ�ÄÜÉEÊGË¬ÆIÒoÆ@Y&^�ÆI^�ÍÝÄÂë�Ä�ÕÌÕ�Ò~ÉGË¬ÆIÄ�Å�Ñ�ÈOÍ�^SÒIÄ�ÊGË¬ÈOÍ·ÈOÍ·ÓOÍ?^�ÅMÉ&^�ÆIÄ
Ç�ÈOÉEÍÝÒIÄíËÏÊSÇ�È-NIdEÉGÆ�Ä�Í�ÒIÇ�Ë¬Ä�ÊGÇ�Ä�ñ
ý�þ ��dEÍCÈ�îGËÌÅEÄ�Òb^#ÒIÈOÉEÊGÅ O&^�ÒIË¬ÒÂÑ�ÈOÍoÅEË¬ÒIÇ�ÉGÒIÒ�ËÌÈGÊ5È�Ñíî�^�ÍCË¬ÈOÉGÒgÕC^�ÊGÓOÉ&^�Ó�ÄSÑ�Ä	^�Æ~ÉEÍCÄ�ÒgËÏÊVÆIÄ�Í?NÚÒÔÈ�Ñ
Ç�È-N�dGËÌÕC^�Æ�ËÌÈGÊI^!d&dEÍCÈ-^�Ç�YGÄ�Ò�ñFê7ÆFËÌÒµÍÝËÌÇ�YoÄ�ÊGÈOÉGÓ;YíÑ�ÈOÍsËÏÊGÒIÆ~ÍIÉGÇ�ÆIÈGÍCÒFÆIÈíÆ@^�Ë¬Õ¬ÈOÍTËÏÊoÉEÊGÕ¬ËcNÚËÌÆ�Ä�ÅÎÊOÉ&NPOEÄ�Í
È�ÑFë]^
MOÒ�ñ

�
ÿ ã��@á ��� �Á
��g���	�@á����oÇ�È-NIdGË¬ÕC^�ÆIË¬ÈOÊ|^!d&dEÍCÈ-^�Ç�Y4xµj M�Ä�Ò	x(ê�Ç	^�ÕÌÕ¦Ë¬Æ&ÍIÉEÊ�Æ�ËcNÚÄS»óÈOÍCË¬Ä�Ê�ÆIÄ�Å(ºCx3ËÏÊGÒIÆIÄ	^�Å�È�Ñ
»óÒ�É&d&dEÈOÍCÆ�Ä�Å(ºók�x(Ë¬Ò·È�Ñ�î�^�ÕÏÉGÄ!xFÊGÈ�Æ&ÈGÊGÕ_M�ËÏÊ#Ç�È-NIdGË¬ÕC^�ÆIË¬ÈOÊ#Ò?MOÒ�ÆIÄ	N ÍCÄ�Ò�Ä	^�ÍCÇ�Y�^�ÊGÅ*ÅEÄ�î�Ä�Õ¬È-d&NÚÄ�Ê�Æ	x
OEÉGÆ�^�Õ¬ÒIÈ�^�Òh^�ÊSÄ�ÅMÉGÇ	^�Æ�ËÌÈGÊldEÍ?^�Ç�Æ�ËÌÇ�Ä�ñ�ê7ÆU^�Õ¬ë]^
MOÒ�Ä	N�d&Y&^�ÒIË+��Ä�ÒíÆ@YGÄÂ»+OGËÌÓ�Ó�Ä�Í�º�dGË¬Ç�Æ~ÉEÍCÄ!x<ë�Ë¬Æ@YGÈOÉGÆ
Ó�Ä�Æ�ÆIËÏÊGÓÂÕ¬È�ÒIÆ�ËÏÊkf@ÊGÄPdEÈ�ËÏÊ�ÆIÒ�ñ

� ê�ÊSÆIÄ�Í?NÚÒ�È�ÑµÇ�ÈOÊ�ÆIÄ�Ê�ÆIÒ	x�OeÄ�ÒIË¬ÅEÄ�ÒíÒIÈ-NoÄ·È�ÑBÆgYGÄ&Ç�È�î�Ä�ÍCÄ�ÅÀÆIÈ-dGË¬Ç�ÒÐÒgYGÈOÉGÕ¬Å OeÄ&Ä�Ê&Y&^�ÊGÇ�Ä�Ånx(ê�º÷ÅÎÕ¬ËCs�ÄÆIÈI^�ÅEÅl^�ÆWÕ¬Ä	^�Ò�ÆWÈGÊGÄRNoÈOÍCÄðÆIÈ-dGË¬Ç�éFÒ~É&O&dEÍÝÈ�ÓOÍ?^!N¼ËÏÊ�ÆIÄ�Í�Ñ`^�Ç�ÄR^�Ê&^�Õ+MGÒIË¬Ò	xEËÏÊSëUYGË¬Ç�Ygë�Ä�º÷Õ¬Õ(ÒIÄ�ÄRYGÈ�ë
þ�"OþbdGÕC^
MOÒU^�ÊgÄ�ÒIÒIÄ�Ê�ÆIËC^�Õ�ÍCÈ�Õ¬Ä·ËÛÊúÇ	^�ÍIÍ0MGËÏÊGÓÂËÏÊ�ÑÞÈGÍ?NI^�ÆIË¬ÈOÊb^�Ç�ÍCÈ�ÒIÒ�Ò�É&O&dEÍCÈ�ÓOÍ?^�N OeÈOÉEÊGÅ�^�ÍCË¬Ä�Ò�ñ
ê ë�Ë¬ÕÌÕTÊGÈ�Æ�Ç�ÈOÊGÒIË¬ÅEÄ�Í�ÆgYGËÛÊGÓ�ÒWÕ¬ËCs�Ä·ÅEÄ	dEÄ�ÊGÅEÄ�ÊGÇ�ÄI^�Ê&^�Õ+MGÒIË¬Ò	x ��� Õ¬ÈOÈ-dÀÍCÄ�ÒIÆ~Í�ÉGÇ�Æ~ÉEÍCËÏÊGÓoÆIÄ�Ç�YEÊGË¬lEÉGÄ�Ò	x
ËÏÊ�ÆIÄ�Í?dEÍCÈGÇ�Ä�ÅMÉEÍ?^�ÕQ^�Ê&^�Õ+MOÒIË¬Ò�ËÏÊgÆ@YGË¬Ò�Ç�ÈGÉEÍCÒIÄ�ñ#G<ÈOÍ¦ÈOÊGÄÐÆgYGËÛÊGÓÈxEÆ@YGÄ�MgÒIÄ�Ä	NNÊGÈ�ÆvfMÆ�ë�Ä�ÕÌÕ3ë�Ë¬Æ@YgÆgYGÄ
Ò@dGËÏÍCË¬Æ·È�ÑWÅ�^�Æg^�d&^�ÍA^�Õ¬ÕÌÄ�Õ¦ÕC^�ÊGÓOÉ&^�Ó�Ä�Ò
x(ëUYGË¬Ç�Y�^�ÅEîGËÌÒ�Ä�Ò&Æ@YGÄIdEÍCÈ�ÓGÍ?^!NINoÄ�Í	é�ËôÑ]M�ÈOÉSÆgYGËÛÊ&sÀË¬Æ&Ç	^�Ê
OeÄwd&^�Í?^�ÕÌÕ¬Ä�ÕXx3ÆIÄ�Õ¬Õ#NoÄ&Ä��&dGÕ¬ËÌÇ�Ë¬ÆIÕ+M�ñhGMÈGÍ]^�ÊGÈ�Æ@YGÄ�ÍéxMê�Æ@YGËÏÊ&sgÆ@YGÄ�MSÅEÄ�ÒIÄ�ÍÝî�Äw^oÒ�Ä	d&^�Í?^�ÆIÄíÇ�ÈGÉEÍCÒIÄ&ÈGÊ
Æ@YGÄ�ËÏÍòÈ�ëÐÊ3ñ

� �ZÒ�É&OGÒIÆ@^�Ê�ÆIËC^�Õ(ÆIÄ�ÍAN dEÍÝÈ�ýCÄ�Ç�ÆWË¬ÒÐÊGÈ�ÆWÈGÊGÕ_MgÄ�ÒIÒIÄ�Ê�ÆIËC^�ÕXx�OEÉGÆU^�ÕÌÒ�ÈÂî�Ä�Í0MoÑ�Ä	^�ÒIËCOGÕ¬Ä�ñv£�Ë¬Æ@YSÊGÄ�ÆCë�ÈOÍ?s
È�ÑðëWÈGÍ?s�Ò�Æ@^�ÆIË¬ÈOÊGÒI^�ÊGÅV­�TµêAx(dGÕÏÉGÒÔÒ�È-NoÄSÄ��GËÌÒ�ÆIËÏÊGÓ�ËÏÊ�Ñ¿Í?^�ÒIÆ~Í�ÉGÇ�Æ~ÉEÍCÄ!x¦ÒIÈ-NoÄbNoÄ	^�ÊGËÏÊGÓ�Ñ¿ÉGÕÐÅ�^�Æ@^
d&^�ÍA^�Õ¬ÕÌÄ�Õ�Ç�È-N�dGËÌÕC^�Æ�ËÌÈGÊ*Ò?MGÒIÆIÄ	N Ç	^�Ê|OEÄgÇ�ÈOÊGÒIÆ~ÍIÉGÇ�Æ�Ä�Å�ë�Ë¬Æ@Y�NoÈOÅEÄ�Ò�Æ Ä�¸(ÈOÍÝÆíËÛÊ#ÈOÊGÄgÒIÄ	NoÄ�ÒIÆ�Ä�Í�ñ
�ðÕ¬Æ@YGÈOÉGÓ-Y�ê¦ÅEË¬ÅqÊGÈ�ÆÐÅEÈgË¬ÆíÆ@YGË¬ÒÐÆIËCNoÄ!x(ê¦Æ@YGËÏÊ&súËÌÆ
º÷Ò�Ñ�Ä	^�ÒIËCOGÕ¬ÄÂÆIÈïËÛÊGÇ�ÕÏÉGÅEÄbNoÈOÍCÄ·Ó�Ä�ÊGÄ�Í?^�ÕTÍCË¬Ó-Y�Æ
Y&^�ÊGÅgÒIË¬ÅEÄíÄ��&dEÍCÄ�ÒIÒIË¬ÈOÊGÒ	x&NoÉGÕ¬ÆIË¬ÅEËCNoÄ�ÊGÒIË¬ÈOÊ&^�Õ#^�ÍIÍ?^
MGÒ	x!^�ÊGÅbdEÍCÈGÇ�Ä�ÅMÉEÍCÄ�Ò�ËÏÊgÆ@YGÄ�dEÍCÈ�ýCÄ�Ç�ÆµÅEÄ�ÒIË¬ÓOÊ3ñ

×  !�
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º × »R�íÊGÅMÍCÄ�ë`­1Ä�Õ¬Æ?��Ä�Íéx�¸��ðÄ�ÍIÊGÄ�Õ�zUTVG�¹�x ÌFÄ�ÍCÒ�ËÌÈGÊlKEñLJux$(òÍ?^
M ��Ä�Ò�Ä	^�ÍCÇ�YÎê¿ÊGÇ�ñ�x@hðÇ�ÆIÈ;OEÄ�Í�x × Ù�Ù� uxydEÍÝÄ WÒIÄ�Ê�ÆIÄ�ÅSÈOÊTzhT#G#G�ñ
ºL�i»��FñX3µÈ��	sOÉGÒ	xi�oñ+(]YGÈOÉGÅ�Y&^�Í0M!x]^�ÊGÅ
	ïñ#GMÈ��4xµÄ�Æb^�ÕXx+¹!G<ÈOÍCÆ~Í?^�ÊVÙ!J�fK�!zhT#G Ç�È-N�dGËÌÕ¬Ä�ÍïÑ�ÈOÍoÅEË¬Ò WÆ~ÍÝËcOEÉGÆ�Ä�ÅRNoÄ	NoÈOÍ0Mð­*ê�­�fVÇ�È-NIdEÉGÆ�Ä�ÍCÒ�é3ÅEÄ�ÒIË¬ÓOÊ4x�ËCNIdGÕ¬Ä	NoÄ�Ê�Æ@^�ÆIË¬ÈOÊ4x!^�ÊGÅRdEÄ�Í�Ñ�ÈOÍ?NI^�ÊGÇ�ÄµÍCÄ�Ò~ÉGÕ¬ÆIÒ	x ¹

« É&deÄ�ÍCÇ�È-NIdEÉGÆIËÏÊGÓMºôÙ!K&x�d&d3ñ�K� × W K�|!JeñºLKi»&­�Ä�ÒIÒ@^�Ó�Ä]T#^�ÒIÒIËÏÊGÓ ê�Ê�Æ�Ä�Í�Ñ�^�Ç�Ä]GMÈOÍ�É&NbxE¸I­�T¦êIé��5­�Ä�ÒIÒ@^�Ó�Ä]T#^�Ò�ÒIËÏÊGÓ ê¿Ê�ÆIÄ�Í�Ñ`^�Ç�Ä « Æg^�ÊGÅ�^�ÍCÅ ¹�x�­�^	M
 &x × Ù�Ù��Mñ

ºj��»R£ ñ�	&ÍÝÈ-d&d4x-�òñO¹(ÉGÒ@sÈx-^�ÊGÅ��oñ « s�ýCÄ�Õ¬ÕÏÉ&Nbx
�òÒIËÏÊGÓ ­�T¦êIé-TTÈGÍCÆ@^!OGÕ¬Ä]T#^�Í?^�Õ¬Õ¬Ä�ÕnTµÍCÈ�ÓOÍ?^!NINÚËÛÊGÓíëòËÌÆgY
Æ@YGÄí­�Ä�ÒIÒg^�Ó�Ä W T#^�ÒIÒ�ËÛÊGÓÂê�Ê�ÆIÄ�ÍdÑ�^�Ç�Ä�ñÈÊ]YGÄ&­*ê`Ê TµÍCÄ�ÒIÒ
x$(t^!NPOEÍCË¬ÅEÓ�Ä!xE­}�wx × Ù�Ù��Mñ

ºó i» zhT#G#G]x zòËÌÓ;YlTTÄ�Í�Ñ�ÈOÍ?NI^�ÊGÇ�ÄUG<ÈOÍCÆ~Í?^�ÊÔ¹n^�ÊGÓOÉ&^�Ó�Ä « deÄ�Ç�ËLfMÇ	^�ÆIË¬ÈOÊ�j-î�Ä�ÍÝÒIË¬ÈOÊ × ñLJ�k	ñ�­�^
M[K&x × Ù�Ù!KEñ
ºó|i» (íñ��ðÈGÄ�ÕcOeÄ�ÕXx�fÂñ3¹3È�î�Ä	NI^�Ê4x3Ä�Æa^�Õ�ñCxnÊtYGÄ zòË¬Ó-Y�TTÄ�Í�Ñ�ÈOÍ?N�^�ÊGÇ�ÄRG<ÈOÍCÆ~Í?^�ÊTzU^�ÊGÅ�OeÈOÈ;sMñnÊ]YGÄo­*ê`Ê

T¦ÍCÄ�ÒIÒ	x (]^!NPOEÍCË¬ÅEÓ�Ä!xe­o�Px × Ù�Ù��Mñ
ºó�i» ê�Ê�ÆIÄ�Í�Ê&^�ÆIË¬ÈOÊ&^�Õ « Æ@^�ÊGÅ�^�ÍCÅEÒ híÍÝÓ-^�ÊGË+�	^�ÆIË¬ÈOÊ4xTê « hB��ê �8( ×  !K�Ùeé × Ù�Ù × x(ê�Ê�ÑÞÈOÍANI^�ÆIË¬ÈOÊ�ÊsÄ�Ç�YEÊGÈ�Õ¬È�Ó!M

Z\T¦ÍCÈ�ÓOÍ?^�NINoËÏÊGÓoÕc^�ÊGÓOÉ&^�Ó�Ä�ÒtZmGMÈOÍÝÆ~Í?^�Ê4x�	íÄ�ÊGÄ�î�^&x × Ù�Ù × ñ
ºóØi»���Ä	^�ÊEÊGÄK(íñ!�ðÅ�^!NoÒ	x;£{^�ÕÌÆ�Ä�Í « ñ 3�Í?^�ËÏÊGÄ�ÍCÅnx���Ä	^�ÊEÊGÄRÊíñG­�^�ÍCÆIËÏÊ4x�Ä�Æ¤^�ÕFx;G<ÈOÍCÆ~Í?^�ÊÂÙ!JbzU^�ÊGÅ�OEÈGÈ-sMñ

­�Ç�	&ÍA^�ë W z�Ë¬Õ¬ÕW3¦ÈOÈ;sR(�È;NId&^�Ê�M!x × Ù�Ù!�Eñ
ºóÙi»R£{^�ÕÌÆ�Ä�Í « ñ 3�Í?^�ËÏÊGÄ�ÍCÅnx (]Y&^�ÍCÕ¬Ä�Ò)z·ñ�	ûÈ�Õ¬Å�OEÄ�ÍCÓÈxy^�ÊGÅ���Ä	^�ÊEÊGÄK(íñ!�ðÅ�^!NoÒ	x;TµÍCÈ�ÓOÍ?^!NINÚÄ�Í�º÷Ò�	&ÉGË¬ÅEÄ

ÆIÈPG<ÈOÍCÆ~Í?^�ÊÔÙ!JeñO­�Ç�	·Í?^
ë W z�Ë¬Õ¬ÕW3¦ÈGÈ-sR(ìÈ-NId&^�Ê�M!x × Ù�Ù�JEñ
º × Ji»��-^�ÊGÄ�Ò]G�ñ
�ðÄ�ÍIÍCË¬Ó-^�Ê4xE­�ËÌÓGÍ?^�ÆIËÏÊGÓÂÆIÈPG<ÈOÍCÆ~Í?^�ÊSÙ!JEñEhoº ��Ä�Ë¬Õ¬Õ+M�� �ðÒIÒIÈGÇ�ËC^�ÆIÄ�Ò	x<ê¿ÊGÇ!x × Ù�Ù!KEñ
º ×�× »&fíË¬Ó�Ë¬Æ@^�ÕXxEfR�X(rGMÈGÍCÆ~Í?^�Ê��òÒIÄ�Í�­�^�ÊGÉ&^�ÕXxE­�^�ÍCÇ�Y × Ù�Ù!�Eñ
º × �i» ihTÈ�È(]Ê�x2¹'zhT#GTÑ�Ä�éU^kG@ÍÝÈOÊ�Æ W Ä�ÊGÅÎÑ�ÈOÍQzUTVG]x ¹SiUTÈ�È( ÊsÄ�Ç�YEÊGË¬Ç	^�Õ+��Ä	dEÈGÍCÆ « ()( « W ��� × x3iUTÈ�È(^�Æ « MEÍ?^�Ç�ÉGÒIÄ��ÐÊGË¬î�Ä�ÍÝÒIË¬ÆËM!xe­ ^
M!x × Ù�Ù�|Eñ
º × Ki» ihTÈ�È(]Ê�x�¹-Ê]YGÄµê NIdGÕ¬Ä	NoÄ�Ê�Æ@^�ÆIË¬ÈOÊ·È�Ñ�^�ÊBzhT#GbG@ÍÝÈOÊ�Æ W Ä�ÊGÅnx ¹ÐihT��Q(*ê¿Ê�ÆIÄ�ÍIÊ&^�Õ;Ê(Ä�Ç�YEÊGË¬Ç	^�Õ$�ìÄ	dEÈOÍCÆê « ()( « ���;��x<iUTÈ�È(7^�Æ « MEÍ?^�Ç�ÉGÒ�Ä��ðÊGËÌî�Ä�ÍCÒIË¬Æ0M!x�G<Ä	OEÍIÉ&^�Í0M!x × Ù�Ù�|Eñ

×  !K



º × ��»&fÂñ�	R^�ÊEÊGÈOÊ4x��Mñ��oñE¹3Ä�Ä!xGÄ�Æ¤^�ÕFx�¹ « ê�	í­}�ZêCêIé&�ZÆ�ÈOÈ�Õ4s�Ë¬Æ¦Ñ�ÈOÍ(OEÉGË¬Õ¬ÅEËÏÊGÓ[d&^�ÍA^�Õ¬ÕÌÄ�Õ¬Ë+��ËÏÊGÓSÇ�È-NIdGË¬Õ¬Ä�ÍCÒ
^�ÊGÅbdEÍCÈ�ÓGÍ?^!N ^�Ê&^�Õ+MGÒIË¬Ò�Ò?MGÒIÆIÄ	NoÒ
x ¹&êXGµê T�Ê�Í?^�ÊGÒ@^�Ç�ÆIË¬ÈOÊGÒ	x;� W ×�× x;TµÍCÈ�ÓGÍ?^!NINoËÏÊGÓP�µÊ�îOËÏÍCÈOÊ&NÚÄ�Ê�ÆIÒÑ�ÈOÍiT#^�Í?^�Õ¬Õ¬Ä�ÕW(�È;NIdEÉGÆIËÏÊGÓ�xMi·ñ�ÊsÈ-d&Y&^!NbxEÄ�Æh^�ÕXx��FÅ(ñMiòÈOÍCÆgY W z�È�Õ¬ÕC^�ÊGÅnx × Ù�Ù!�ux-d&d × � W K�|Eñº ×  i»R�íÊ�Æ�ÈOÊGË¬È�¹n^�ËÏÊ4xK(�È-N�dGËÌÕ¬Ä�Í}^�ÊGÅ6�òÉEÊ W ÆIËCNoÄ « É&d&deÈOÍCÆúÑÞÈOÍSê�ÍIÍCÄ�ÓOÉGÕC^�Í](�È-NIdEÉGÆg^�ÆIË¬ÈOÊGÒ�ñ]TvY3ñ÷fÂñ
Ê]YGÄ�Ò�ËÌÒ
x
�Ðê��È(üxMhðÇ�Æ�ñ × Ù�Ù� &x&^!s	^�Ê(Ä�Ç�YEÊGË¬Ç	^�ÕBÍÝÄ	dEÈOÍCÆ
x
�Ðê�¹�� W �µi�	 W Ù� W ���!K�|Eñº × |i»KÌoñ�3�^�Õc^�Ò~ÉEÊGÅ�^�Í?^!N�xK¸?� NoÄ�Ç�Y&^�ÊGË¬Ò@N©Ñ�ÈOÍPs�Ä�Ä	dGËÏÊGÓ ÉGÒ�Ä�Ñ7ÉGÕ�ËÏÊ�ÆIÄ�ÍIÊ&^�ÕòËÛÊ�Ñ�ÈOÍ?N�^�ÆIË¬ÈOÊ�ËÏÊçd&^�ÍA^�Õ¬ÕÌÄ�Õ
dEÍCÈ�ÓOÍ?^!NINÚËÛÊGÓgÆIÈGÈ�Õ¬Ò�éðÆ@YGÄÂÅ�^�Æg^�^�Ç�Ç�Ä�Ò�Ò&ÅEÄ�ÒIÇ�ÍCËCdGÆIÈGÍ�x ¹ �MñsÈ�Ñ¤T#^�ÍA^�Õ¬ÕÌÄ�Õ(^�ÊGÅ1fíË¬ÒIÆ�ÍCËCOEÉGÆIÄ�Å (ìÈ-N WdEÉGÆIËÏÊGÓ�x<ÙMjX��k ×  �� W × �!J&x��OÉEÊGÄ × Ù�Ù!JEñ

º × �i»��òÆ@d&^�ÕE3i^�ÊGÄ�Í-ýCÄ�Ä!xEfíÄ	dEÄ�ÊGÅEÄ�ÊGÇ�Ä�� Ê&^�Õ+MGÒIË¬Ò�ñ
�ðÕÏÉ�ëWÄ�Ít�ðÇ	^�ÅEÄ	NoË¬ÇITµÉ&OGÕ¬Ë¬Ò@YGÄ�ÍCÒ	x × Ù�Ù��eñ
º × Øi» �]^
îGËnTTÈOÊEÊOÉGÒg^!N�MújÞÄ�ÅMk�x&�Z­�^�ÊGÉ&^�Õ<ÑÞÈGÍµÆgYGÄ@()zt�Ðh « ��ÉEÊ�ÆIËCNoÄo¹3ËCOEÍ?^�Í0M!x4(ìÈ-NIdEÉGÆIÄ�Í « Ç�Ë¬Ä�ÊGÇ�Ä

fíÄ	d&^�ÍÝÆ@NoÄ�Ê�Æ	x��ÐÊGË¬î�Ä�ÍCÒ�ËÌÆ0MgÈ�ÑF­ ^�Í0MOÕC^�ÊGÅnxu� ÉGÓOÉGÒ�Æ × �&x × Ù�Ù��Mñ

×  ��



� � � �"!

�Ðf ÒIÇ�YGÄ	NoÄ!x&�G|
ÒIÄ	NI^�Ê�ÆIË¬Ç�Ò	x&�G�
Ò?MEÊ�Æ@^���x;�O|

^�ÍIÍ?^
MÂÈ-deÄ�Í?^�ÆIË¬ÈOÊGÒ
x × �
s�Ä�MgÒIÄ	NI^�Ê�ÆIË¬Ç�Ò	x × �
Ò?MEÊ�Æ@^���x × K

Ç�È-NINoÉEÊGË¬Ç	^�ÆIË¬ÈOÊSÅEÄ�Æ�Ä�Ç�ÆIË¬ÈOÊ4x�K���xE��Ø
^�ÒU^!d&dGÕ¬Ë¬Ä�Å�ËÏÊSÇ�È-NIdGË¬Õ¬Ä�Í�x3Ø� 
Ä��y^�NIdGÕ¬Ä�Ò	x@��Ø

Ç�È-NIdGË¬ÕC^�ÆIË¬ÈOÊÀÒ?MGÒIÆIÄ	NbxE 
Æ@YEÍCÄ�ÄíËÏÊ�ÆIÄ�Í�Ñ`^�Ç�Ä�Ò	xM 
ÆCëWÈoÇ�È-N�dEÈOÊGÄ�Ê�ÆIÒ	xM 

Ç�È-NIdGË¬Õ¬Ä�Í�º÷Ò¦ýdÈ-OgÕ¬Ë¬ÒIÆ	x4K!�
fU�ðfIx<àj���&ÅEË¬ÒIÆ�ÍCËCOEÉGÆIÄ�Å�^�ÍIÍ?^
MoÅEÄ�ÒIÇ�ÍCËCdGÆIÈOÍ
Å�^�Æ@^oÅEË¬ÒIÆ~ÍÝËcOEÉGÆ�ËÌÈGÊ4x��O 
Å�^�Æ@^Id&^�ÍA^�Õ¬ÕÌÄ�ÕXx ×

^!d&dGÕ¬Ë¬Ç	^�ÆIË¬ÈOÊGÒ	xn�
Ç�È-NIdEÉGÆ@^�ÆIË¬ÈOÊbNoÈGÅEÄ�ÕÌÒ
x�K
ÅEÄgf@ÊGË¬ÆIË¬ÈOÊ4xn�
Ä��ydGÕ¬Ë¬Ç�Ë¬Æwd&^�ÍA^�Õ¬Ä�ÕÌÕ¬Ë¬Ò@Nbx3�
ËCNIdGÕ¬ËÌÇ�Ë¬ÆPd&^�Í?^�Õ¬Õ¬Ä�Õ¬ËÌÒgNbx(�
ÕC^�ÊGÓOÉ&^�Ó�Ä�Ò
x��

ÅEËÌÒ�Æ~ÍCËCOEÉGÆIÄ�Å�^�ÍIÍ?^
MÂÅEÄ�Ò�Ç�ÍCËCdGÆIÈOÍ�xM|
ÅEËÌÒ�Æ~ÍCËCOEÉGÆIÄ�Å�^�ÍIÍ?^
MÂÅEÄ�Ò�Ç�ÍCËCdGÆIÈOÍ�xM �|

Ç�ÈOÊGÒIÆ~Í�ÉGÇ�ÆIÈOÍ�xE|��
Ç�ÈOÊ�ÆIÄ�Ê�Æ
x^ �Ù
ÑÞÈGÍ]^�ÍIÍ?^
MÂÒ�ÕÌË¬Ç�ËÏÊGÓ�x × K!K
ËCNIdGÕ¬Ä	NoÄ�Ê�Æg^�ÆIË¬ÈOÊ4x3|��

Ä�¸rÄ�Ç�Æ�ËÌî�Ä&Õ¬ÈOÇ	^�ÕQ^�ÍIÍ?^
MÂÄ�Õ¬Ä	NoÄ�Ê�ÆIÒ	xu�-J&x&�O|
�#�GÆIÄ�ÊGÅEÄ�Åo�¦ÉGÇ�ÕÌË¬ÅEÄ	^�ÊS�ðÕ¬Ó�ÈOÍCË¬Æ@Y&Nbx<|�|
GBhB�i�í¹(¹#x × �

Ò?MEÊ�Æ@^���x × �

Ó-YGÈ�ÒIÆ]^�ÍÝÄ	^&x�����x ×  �J
zUTVG]x&K

^IOEÍCË¬Ä�Ñ�YGË¬ÒIÆIÈGÍ0M!x × J
ÅEËÏÍCÄ�Ç�ÆIË¬î�Ä�Ò	x × |
�í¹(ê�	&i�x × |
f&ê « Ê)��ê�3#�hÊ]�tx × |
ê�i�fR�vT(�¦i�fR�¦iUÊ�x × |
TX��hB(]� «E« hB� « x × |
Êt�F­�Tµ¹4�(Êt�]x × |

ËÏÊ�Æ�Ä�ÍCÄ�ÒIÆIËÏÊGÓïÑÞÄ	^�Æ�ÉEÍCÄ�Ò	x ×�×zUTVGTÑÞÄ!xEÙ
^!d&dGÕ¬Ë¬Ç	^�ÆIË¬ÈOÊ}d&^�ÆIÆ�Ä�ÍIÊGÒ	x × J�Ø
Ñ¿ÉEÊGÇ�ÆIË¬ÈOÊ&^�ÕQNoÈGÅMÉGÕ¬Ä�Ò	x × J� 
dEÄ�È;dGÕÌÄoËÏÊ�î�È�Õ¬î�Ä�Ånx × J��
ÆCë�È Òg^!NIdGÕ¬ÄR^!d&dGÕ¬Ë¬Ç	^�ÆIË¬ÈOÊGÒ	x × ��K

ËÏÊGÅEÄ��lNI^!d&dGËÏÊGÓ�xÈ�O 
Õ¬ÈOÇ	^�Õ(ÆIÈÂÓ�Õ¬È-O&^�ÕFxu�O 

ËÏÍIÍCÄ�ÓOÉGÕC^�ÍhdEÍCÈ-OGÕ¬Ä	NbxM�ux × �-J
Ç�È-NIdGË¬ÕC^�ÆIË¬ÈOÊúË¬ÒIÒ~ÉGÄ�Ò	x × �-K
Ä��&^!NIdGÕ¬Ä�Ò	x × �;J
ËÏÊGÒ@dEÄ�Ç�Æ�ÈOÍ W Ä��GÄ�Ç�ÉGÆIÈOÍhNoÈOÅEÄ�ÕXx × �OÙ

Õ¬ÈOÇ	^�ÕENoÄ	NoÈOÍ0Mb^�Õ¬Õ¬ÈOÇ	^�ÆIË¬ÈOÊ4x�K�Ù&x;�O|&x;�OØ
Õ¬ÈOÇ	^�Õsl^É&^�Ê�ÆIË¬ÆIË¬Ä�ÒðËÛÊúfU�ðfIxE| ×
NoËÏÊGËCY&d�ÑHx3Ù&xMÙ!J

O&^�ÒIË¬Ç·Ç�ÈOÊGÒIË¬ÅEÄ�Í?^�ÆIË¬ÈOÊ4x<Ù!J
ËÏÊ�Æ�Ä�Í�Ñ�^�Ç�ÄROEÄ�ÆCë�Ä�Ä�ÊSÆCë�Èed&^�ÒIÒIÄ�Ò	xEÙ�|
Ò@deÄ�Ç�ËLfMÇ	^�ÆIË¬ÈOÊ4x × J ×
Æ~Í?^�ÊGÒIÕC^�ÆIË¬ÈOÊgÒIÇ�YGÄ	NoÄ!xMÙ!�

­�Tµê?x< 
^IOEÍCË¬Ä�Ñ�YGË¬ÒIÆIÈGÍ0M!x × Ù
O&^�ÒIË¬ÇûÑ7ÉEÊGÇ�ÆIË¬ÈOÊGÒ
x��!J
NoÄ�ÒIÒg^�Ó�ÄíÒ@d&^�Ç�ÄRd&^�ÍCÆIË¬ÆIË¬ÈOÊGËÏÊGÓ�x4�!K

×  � 



N ÉGÕ¬ÆIË¬ÅEËCNoÄ�ÊGÒIË¬ÈOÊ&^�Õ(^�ÍIÍ?^
M
ÅEËCNoÄ�ÊGÒIË¬ÈOÊ}NI^�ÆIÇ�YSÍCÄ�lEÉGËÏÍCÄ	NoÄ�Ê�Æ	x × ��Ø

N ÉGÕ¬ÆIË¬ÅEËCNoÄ�ÊGÒIË¬ÈOÊ&^�Õ(^�ÍIÍ?^
MGÒ	x × ��Ø
ÊGÈOÅEÄPdEÍCÈ�ÓOÍ?^�Nbx&K!J

ËÏÊGËÌÆ�Ëc^�Õ�Ä��&^!NIdGÕ¬Ä�Ò	x4K�|
È�ëðÊGÄ�Í�Ç�È-NIdEÉGÆIÄ�ÒðÍIÉGÕ¬Ä!x�K��
dEÍCÈOÇ�Ä�Ò�ÒIÈOÍ�Ò~É&OGÓGÍCË¬Ånx@|!�ux × K!K
Í?^�Ê&sgÍCÄ�ÅMÉGÇ�Ä�ÅÎÒIÄ�Ç�Æ�ËÌÈGÊGËÛÊGÓÈx��-Kux × K ×
ÍCÄ�ÓOÉGÕC^�Í]^�Í�Í?^
MÂÒIÄ�Ç�ÆIË¬ÈOÊ4x4K!�
ÍCÄ�ÓOÉGÕC^�Í]dEÍCÈ;OGÕÌÄ	N�x@�
ÍIÉEÊ�Æ�ËcNÚÄ!xM|

^�ÒÐÉGÒIÄ�ÅÀËÏÊÎÊGÈGÅEÄwdEÍCÈ�ÓGÍ?^!NoÒ	xG�!K
Ñ7ÉEÊGÇ�Æ�ËÌÈGÊSÒ@deÄ�Ç�ËLfMÇ	^�ÆIË¬ÈOÊGÒ	x(|�Ù

Ò@Y&^!dEÄ·Ç�ÈOÊ�Ñ�ÈOÍ?NI^�ÊGÇ�Ä!x × �&x&K!J
Ò@YGËôÑÞÆ�YGÈ-NoÈ-NÚÈOÍ?d&YGË¬Ò@NbxEØ!�
« TF­�fIx�K&x&K�Ù

×  �|


