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]�^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:$?P=oB�M OÌ?WKLDÙB�M#¢SVBE@>Z�ÍF:;DC@�BÙO�B�Í\?LM;=�BE8;M#KLD�KL<><KWà�= 6P�Lì
]�]�^C] `ceCkob�gHdae�rWg�k�h>pa|!¦ix
b��U�HeCx
b�k×b�g�pm^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ú]u�Ý
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]�^C] `9h>pwholPh�xahzn�n�b!n�|!rWkmlP�Hpwhzpae�rWgikorHjPb!n�d ^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �
]�^vu ¤¬x�|ö¦He�pab!|!pw�Px�b9r>�Rh�jLh>pwhmlPh�x%h>n�n�b!n�|!rWkmlHe�nCh>pae�rWgÑda�Hdapab�k ^c^c^�^c^c^9^c^c^9^c^c^�^c^ �
]�^v� ¤¥l®r�dadaeC�Hn�bopwxah�gHd���rWx%kmh>pae�rWgÏkmh�l���rWx�b!çPlHn�e�|!e�p9lPh�x%h>n�n�b!n�e�dwk ^�^c^c^9^c^c^9^c^c^�^c^ Ý
]�^�� µ\rWjL�Hn�b!dch�gHjirWlPb�x%h>pae�rWgHd�r>�°Ó��{«���bm^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �
uP^C] .0/21435126�7�897�:�;Ë���<351>=@?>A>?2BDC\���²^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ]�]
�P^C] ¤À�He�b!ªÀrz�Ækob!d%dwh>f�bclPh>dadaeCgHf�^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u�u
�P^vu �{h�x
pae�pae�rWgÏrz�°µF�R��kob!dadwhzf�bcdwlPh>|!b²^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u��
�P^v� ¸ d%bcr>�°fH¦Hr�dap h�x
b�h¼^c^�^c^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ u��
�L^C] æ{çPlHn�e�|!e�p9lPh�x%h>n�n�b!n�e�dwk eCgi«{¯c��Î ��¤cã¼���FEc^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �P]
�L^vu �{h�xah>n�n�b!nJh>d%dae�fWgPkob�g'p eCgi«LrHx
pwxah�gÏ��� ^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �P]
�P^C] ¤À�He�b!ªÀrz�Æh�gÏ¤�`¼da|!¦Hb�kobi^9^c^c^�^c^c^9^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ��¨
�P^vu ©#rH|�h>pabcf�n�rW�Ph>nÌb!n�b�k×b�g�p�eCgin�rW|�hznJh�xaxah� ^c^c^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ ���
�P^C] ¤¥lPx%h>|!pae�|�h>n;jPe�dapwx�eÕ�P�Hp%b!jÁh'xaxah�mjPb!da|�x
eClHparHx ^9^c^c^�^c^9^c^c^�^c^c^9^c^c^9^c^c^�^c^ �>�
]�¨P^C]²Â�h>dae�|9|!rWg'pwx
r'n$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
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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�parojLxahª 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�^
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� ¦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



ñ�ò�ó	ôõó�ö�÷Vø�ø�ùXúQûcö�÷Vø	ø�ùó�ü¹û�ýÿþ
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^

�



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�^

V éÕì�à�Wvê*éSR�ä�î©éSR�ä�ã�çåêYX[Z�áæâ�ä�ì�ì
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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^|[

�



�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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IR
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
b9�P�He�n�p¬�'���Hpwh�g'��rWx
ji¸�gHe��'b�x
dae�p
��^
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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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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
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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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6 ��"&$�¬*��d*d�8O34^��l¬ $�"4� 6 í'ü-ïcð�ù#ò�ü�ðHï�í'üMú'ñwQ K
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� ïyó�í*ñ&�Mð�ù��'ü�ð î÷ö*ø'î�ò2ñ2ï6ùH�¼üÃð�ù#ò�ü�ðÒ� �
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Qrï V ó�í'ü�ó\í*ùMð�ø�ó�í*ñ&ü	Q ? þ�ÿ ? �lÿ�����÷ÿ ? � V��� ùMóoñ��*î�ó
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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�ÓÛJÓÜ Ø Ï�ÜÝÙ Õ9Ö× Ù × Ò"Ò ×Þ
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 iO£<mnË£�ð�ÿ.i!£<m3ó¯ÌH³O´9³±�£�³6Ìù	ö�÷�ñ�õ^Ì!iO£<m5óºð�±<²<²�ñBi<i"÷�iO£FmO§<±�ø.i!£�m<m!þ�ö	²�ú.iO£<mm�Ë÷<±	�÷ù	ö�÷�ñ�õ^Ì!iO£<m5óº÷�iO£FmO§<±�ø.i!£<m�Ëþp¤-ø<ù#÷ûü°�²���÷-ð�£O±F±��FöûøFù�÷-ð�£�ñ��Oø-õ ÿ�£uõ9÷�ú���£O²�ú��Bô���²ñûøFù�÷-ñ�÷��Oøÿ�£"õ9÷�ú���£!²�ú��+lW±<÷�ø�ñ.iO£FmÝ°#÷ûø<ù�÷ï£O§ø<ù�ñ�÷�ö�±�£³ü�ø�÷�ÿYø�÷�õ�ö�±Fü�ø�÷Xÿ�£"õ9÷�ú���£!²�ú ¤þð�²�ñò£�ó+j�lpô<ôFôl�Î�§�õ#ª+j£�ð�ÿ.iKñ.iO£<m<m��<© ÌH¤dÌSøFù�÷�úù.i�õ�ª�£<m3ó��<k.lOj9lpô<ô<ôl"³÷�£O±�£�ú��.i<i��ø.iHñBi�£<mFmO§<±Oø.iHñ.iO£m<m<m!þ�ö�iKñ.iO£<mm��.Ë÷<±	�÷ù.i�õ�ª�£<m3ó��<k.lOj9lpô<ô<ôl��<ø.iHñ.i!£<m<mO§<±Oø.iHñBi�£<mFm��.Ë
� å ÛJÓÜ Ø Ï Õ Ü�ÓOê ×�ÚUÕ ãpÓ á × Ò Ú Ï Ø Ò × Ò Þ ÒHÓ ç Ù�Ï Ö×#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�ÓÛJÓÜ 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× Ù�Ñ å Ó á è�Ó�ÛJÏ�Ð ä Ø è × Ü Ø.Ø"Õ Ï�Û çUÕ�å Ó Ø ä Ó ë�Õ ÙÀÙ Õ èvÏ�Ü�Ð

ÖOÕ Ü å"Ø Ò × Ï�Ü ØvÕ Ü ��� å"Ö ä ÓÛJÓ e
Ï�Ü � ����� � ê�Ï�Ò Ó ÖOØ Ï�ã�Ó á Ï ë × Ü × Ò"Ò ×�Þ Ï å ÒHÓ ç Ù�Ï Ö×<Ø ÓOê × Ù Õ Ü�Ð Ö ÓÒ Ø�× Ï�Ü5ê�Ï�ÛéÓÜ å Ï Õ Ü å^Õ#ë�×JØ ÓÛSî
ç Ù ×<Ø Ó á Ø ä Ó ÖOÕ Ò"ÒHÓ å�çUÕ Ü�ê�Ï�Ü�Ð-ê�Ï�ÛéÓÜ å Ï Õ Ü åRÕ<ë�Ø ä Ó Ø ÓÛ ç Ù ×<Ø Ó¨ÛJÑ å"ØJÚ ÓRê�Ï å"Ø Ò Ï Ú Ñ Ø ÓOê á × Ü�êÓ� Ø ÓÜ Ø"å�Õ<ë;Ø ä Óê�Ï�ÛJÓÜ å Ï Õ Ü å ÛJÑ å"ØvÚ ÓÓOÄ�Ñ × Ù Ø"ÕSØ ä Ó^Ó� Ø ÓÜ Ø"å�Õ<ë�ÖOÕ ÒuÒHÓ å�ç�Õ Ü�ê�Ï�Ü�ÐVê�Ï�ÛéÓÜpî
å Ï Õ Ü å]Õ<ë�Ø ä Ó ç Ò Õ9Ö Ó åuå"Õ Ò�Ð9Ò ÏÀê;Ô

Ñ�Ü�ê�ÓÒ Ø ä Ï å«ÖOÕ Ü å"Ø Ò × Ï�Ü Ø á è�Ó å ä × Ù�Ù × ÙÀè ×�Þ�å ä × ã�Ó ><?9@.A�! C�D<E ? C#";� ><?9@.A�! T+C�D<N ? C#"�Ô$�Ó å ÓOÓ Õ Ü�ÓxÛ Õ Ò ÓÓ� × Û ç ÙÀÓ�Ô Î Õ Ò Ø ä Ó ë�Õ Ù�Ù Õ èvÏ�Ü�Ð á
%Bij'&�j�kBlH§<r(&�j�k.lH§�j�k�&�juk9m�l oBi"k(&�q<kBlHr�j'&�ÍFk�m%Bi"q.lHÆ.lK§�j�m3Å%Bi�¤+l�£�l"¤�m3§<§<©-o.i!£�ª�Æ.lu¤#moBiH°;l�°�m¡§<§F©ÁµBiHs;lHr<k9m
ß�Ò Õ�Ö Ó å"å"Õ Ò å ß !#) á à ehg	* " ä × ãpÓ Ø ä ÓWÄ�Ñ�Ó å"Ø Ï Õ Ü�ÓOêXÓOÙÀÓÛéÓÜ Ø×<å  ! à á,+�á ) "OÔ.Î�Ï�Ð9Ñ�ÒHÓ�-�Ô ) ê�Ó ç Ï ÖOØ"å«Ø ä Ó å Ï Ø Ñ × î
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¬ÓOÙÀÓÛéÓÜ Ø � � Ü�êè ä ×#Ø87âå Ï Ø"å Ù Õ9Ö× Ù�Ï�Ü�ê�Ó� �
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) Ô � Ó å Ï�Ð9Ü × Ü × Ù�Ð Õ ÒHÏ Ø ä Û Ø ä ×<Ø]ë�Õ Ò�Ð�Ï�ã�ÓÜ ç Ò Õ�Ö Ó å"å"Õ Ò�@ !#A�B8CDA�E�C8F>FGF>CHADI " × Ü�ê × Ü �J� å"Ö ä ÓÛéÓ á ê�Ó�î
Ø ÓÒuÛJÏ�Ü�Ó å è ä ×#Ø çUÕ Ò Ø Ï Õ Ü Õ<ë Ð�Ù Õ9Ú�× Ù�K Ø ä Ï åç Ò Õ�Ö Ó å"å"Õ Ò ä ×<å Ô
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p ä Ó Ø ä Ï�ÒHêïÏ�Ü Ø ÓÒ ë,×#Ö Ó Õ<ë × ê ×<Ø�×Yç�× Ò × Ù�Ù�ÓOÙ ÖOÕ Û ç ÏÀÙ ×<Ø Ï Õ Ü å"Þ�å"Ø ÓÛ Ö× Ü Ú Ó ÖOÕ Ü�ãpÓÜ�ÏÀÓÜ 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�ÓÜ 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 ÓÒ ç ÒHÓ å ÓÜ Ø"åR× ê�Ó Ø�× Ï�ÙÀÓOê ê�Ó å Ï�Ð9Ü Õ<ë^Ø ä Ó¨ê ×<Ø�× Ï�Ü Ø ÓÒ 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 ÓÒ;è ×�Þ á è ä ×<Ø�Ö× ÙÀÙ�ÓÒ 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 ÓÒ�ê�Ó å ÏÀÐ�Ü3Ï Ø"åç�× Ò × ÛJÓ Ø ÓÒ åuØ Ò"Ñ ÖOØ Ñ�ÒHÓ �p Õ Ï Ø"åvÖOÕ Û ç Ù�Ó Ø ÓÜ�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 ÓÜ Ø ÓOê ÚpÞ5Ø ä ÓxÜ × ÛéÓ Õ<ë × Ü × Ò"Ò ×�Þ Ô
� ÓOÙ�ÓÛJÓÜ Ø�ØHÞnç Ó !�Õ<ë�Ø ÓÜÏ�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 ÓÒ"ÛJÏ�Ü�Ó ä Õ è[Û × Ü Þ

ÚpÞ9Ø Ó åvÕ<ë ÛJÓÛ Õ Ò Þ5× Ü × Ò"Ò ×�Þ ÓOÙ�ÓÛJÓÜ Ø«Ø�×	¨ Ó å Ô
� ê�Ï�ÛJÓÜ 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× Ù�Ù}Ï å èvÏ Ø ä Ï�Ü Ø ä Ó å�× ÛJÓVÙ × Ü�Ð9Ñ × Ð�Ó á Ï Ø87âåJÕ<ë�Ø ÓÜ-Ï�Û ç Ù�Ï�ÓOê;~ Ú Ñ Ø Ü�ÓOÓOê�ÓOê ë�Õ ÒÛJÏª �ÓOê¡Ù × Ü�Ð9Ñ × Ð�Ó ç Ò Õ Ð9Ò × ÛRÛJÏ�Ü�Ð á Ñ�Ü�Ù�Ó å"åå"Õ ÛéÓ Õ�Ø ä ÓÒ�ÓOÄ�Ñ�Ï�ã × Ù�ÓÜ Ø ÛJÓ ×#å Ñ�ÒHÓWÏ åvØ�×	¨ ÓÜ.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 ÓWÛJÓÛ Õ Ò Þ Ô« Õ ÛJÓ ÖOÕ ÛRÛ Õ Ü[ÛJÏ å"Ø�×�¨ Ó¡Ï å3Õ<ë�Ø ÓÜ Õ�Ú�å ÓÒHã�ÓOê á ê+Ñ�Ó Ø"Õ Ü Õ�Ø Ñ�Ü�ê�ÓÒ 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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¬®	¯8°9Ì®�o�ÉH±	²0¬�	¯.i�%;l�ú;l,õ+m°	²�³FÈ´%BiHú;l,õ+mµ9Ìï£�ó+j9l�úµ9Ì ¥ó+j�l,õ%.i!£�lH¥�m5ó £�ª�¥²�±�µ¶µ9Ì²�±�µ¶µ9Ì²�±�µ
µ�°9Ì8·�°	³�¸0¸¹³�ÉD±°	²�³FÈ´%Bij�k.lOj�k�mµ	³<o¹³´%#þ�j�k<kp¤�k<þ ºR£�ún£�ø�£Oü<±9£D»�÷Xø�²�ü<±F±ûk°	²�³8µ ¤Ul�ú;l,õ º��ü´ûúFó�q.lSõ�ó�rÇ�³<ÈFÈ¼¬�	¯.i�%;l�ú;l,õ+mµ�°�ÉH±�o ¤+lw%.ij�lHr9m ºSÿ#²Á´#²��¼��÷øûsºÅ<Å²�±�µ

½ Õ Ñ 7 Ù�Ù ×<ÖOØ Ñ × Ù�Ù Þ Ð�Ó Ø * <�p ä Ï å Ï åWÚ Ó Ö× Ñ å Ó Ø ä Ó�¾�¿ÁÀ�Â × Ü�ê�Ã©Ä � å ÓOÓ Ø è Õ�× ÒuÒ ×�Þ9å«Õ<ë}Ø ä ÓÆÅ t �R� Ú�×<å Ó
× ê�ê+ÒHÓ å"å á Ø ä ÓÇÅ t �R� ØKÞ�ç Ó á Ø ä Ó�Å t �R�Û ×��HÕ ÒHÏ ØHÞ á Ú Ñ Ø r�v È ��� ��¯ u å ä ×pç Ó å ÔsÉÜ�ÓJè ×�ÞRØ"Õ ê Õ Ï Ø ÒHÏ�Ð ä Ø Ï å
Ø ä Ó ë�Õ ÙÀÙ Õ èvÏ�Ü�Ð á
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µ�°9Ì8·�°	³�¸0¸¹³�ÉD±°	²�³FÈ´%Bij�k.lOj�k�mµ	³<o¹³´%#þ�j�k<kp¤�k<þ ºR£�ún£�ø�£Oü<±9£D»�÷Xø�²�ü<±F±ûk°	²�³8µ ¤Ul�ú;l,õÇ�³<ÈFÈ¼¬�	¯.i�%;l!j�k.lOj�kBl�ú;l,õnmµ�°�ÉH±�o ¤+lw%.ij�lHr9m ºJÉ0�#÷�ø�s²�±�µ

p ä Ï å^Ø Ï�ÛJÓ á Ø è ÕRç Ò Õ Ð�Ò × ÛyÑ�Ü�Ï Ø"å^å ÓOÓÓ� ×<ÖOØ Ù Þ3Ø ä Ó å�× ÛJÓ × ÒuÒ ×�Þ Ï�Ü¡ÛJÓÛ Õ Ò Þ Ô$ ä ×<Ø ê ÕRÞ�Õ Ñ5Ó� ç Ó ÖOØ«Ø"Õ ÐpÓ Ø Ï ë�Ø ä Ó�Ã©Ä � Ï å«Ö× Ù�ÙÀÓOê ÚpÞ¨Ø ä Ó ë�Õ Ù�Ù Õ èvÏ�Ü�Ð�ÊÌË'Í~Î�Ï �
õ9ü�£�ú.iOmÐ�ð�±<²Fü�ø�ýÒÑ�j�k�ÓÔÑ�j�k�Ó-ó��<kBlHk.lpô<ôFôlHk��.Ë þp¤Yø<ù�÷�ñ#÷-ü�ñ�÷ j�k<k0»�÷�ñ�²	�û¤�þ£�ú<ø�ú;l�õ�l�ÿ+juóUj�k.l�ÿ�qó+j�k.Ë�<³üú<ð.i��DÕFÿ�Õ<ÿÖ��l�×<ú;lØ×Oõ+m�Ë

���<°©�iHý;lØ×Fÿ+j�lØ×<ÿ#q.lØ×<úBlØ×�õ+mnË þp¤���Ì�°�o�°	³�±Áñ�²��<ø�£�ú�÷-ú�÷<÷�ÿ��Ýü�ÿ<ÿ<ñ�÷	����¤þ
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ö<ñ�£�ú<ø<ð.i��HÕ<ð	Ù�úÖ�nl�ýÒÑ�k�ÓÒÑ�q�Ónm�Ë�
� Õ¨Þ�Õ Ñ5Ð�Ó Ø +3� � Õ á Þ�Õ Ñ 7 Ù�ÙÃÐ�Ó Ø *�á Ï�Ü å"Ø Ó × êÚ<sp ä Ï å Ï å Ú Ó Ö× Ñ å Ó� 3Û *�Ü Û ) Ü Ï åØ ä Ó g ÒHê3ÓOÙ�ÓÛJÓÜ Ø Ï�Ü Ø ä ÓÛJÓÛ Õ Ò ÞSë Ò Õ Û¢Ê ç�Õ Ï�Ü Ø�Õ#ë ã�Ï�ÓOè á Ú Ñ Ø ÎÝÉ�ÞÒpsÞ � � 7 å g ÒHêVÓOÙÀÓÛéÓÜ Ø Ï å  ! gUá à8" á è ä Ï Ö ä Ï å Ü Õ�Ø�Ø"Õ Ñ Ö ä ÓOê
Ú�Þ5Ø ä Ó�Ã©Ä � ÔÖÉÜ�Óè ×�ÞRØuÕ ÐpÓ Ø Ó� ç Ó ÖOØ ÓOê + Ï å^ÚpÞ¨å èvÏ Ø"Ö ä Ï�Ü�Ð5ê�Ï�ÛJÓÜ å Ï Õ Ü3Ï�Ü ë�Õ Ò"Û ×#Ø Ï Õ Ü5è ä ÓÜ Ö× Ù�Ù�Ï�Ü�ÐÎÝÉ�ÞÒpsÞ � � Ò Õ Ñ Ø Ï�Ü�Ó ×<å á
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 £�ø�³Où-øFù�÷ûÿ�£"õ9÷�ú���£!²�ú��¡¤þ
ö<ñ�£�ú<ø<ð.i��HÕ<ð	Ù�úÖ�nl�ýÒÑ�k�ÓÒÑ�q�Ónm�Ë�

p ä Ñ å á Ï ë è�Ó�Ù�Ó Ø ê ×<Ø�×]ØHÞnç Ó Ú Ó^Ñ�Ü�ê�ÓÒ åuØ"Õ9Õ ê Ú�ÞSØ ä Ó�ê�Ó å Ï�Ð9Ü Õ<ë.å Ñ Ú�ç Ò Õ Ð�Ò × Û å á è�ÓvÛ ×�ÞWå ÓOÓ�ßáà(âÁã�/âÁäÔäÒ2�/åã�ã	æsäÒç�� çéè�ê���ë ×#åx× Ò"Ò ×Þ ê�Ó åuÖ ÒHÏ ç�Ø"Õ ÒSÏ�Ü å ÓOÄ�Ñ�ÓÜ Ø Ï × Ù ç Ò Õ Ð9Ò × Û3Ôwì]ÓÒHÓ á è�Ó ×<åuå Ñ�ÛJÓ Ö× Ù�Ù�ÓÒ 7âåÒHÓ å�ç�Õ Ü å Ï Ú ÏÀÙ�Ï ØHÞ�Ø"Õ5Ø�×	¨ Ó Ö× ÒHÓ Õ<ë Û ×��HÕ ÒHÏ ØHÞ¨ç Ò Õ�Ú ÙÀÓÛ á Ø ä Õ Ñ�Ð ä Ï Ø87âåç�Õ�åuå Ï Ú ÙÀÓ ë�Õ Ò Ö× Ù�Ù�ÓOÓ Ø"Õ ä × Ü�ê�ÙÀÓVÏ Ø!0Ø ä ÓÜ3Û ×©�KÕ Ò Ï ØHÞ Ï�Ü ë�Õ ÛJÑ å"ØvÚ ÓSÏ�Ü Ö Ù�Ñ�ê�ÓOê-Ï�Ü Ø ä Ó ç�× Ò × ÛJÓ Ø ÓÒ å á Ö× Ù�ÙÀÓOÓJÑ å Ó å Ï Ø]Ø"Õ ê ÕÆ� Î å"Ø�×<Ø ÓÛJÓÜ Ø "OÔ« Ï�Ü Ö Ó Ø ä ÓJÏ�Ü ë�Õ Ò"Û ×<Ø Ï Õ ÜXÏ�Ü å Ñ Ö ä × ê�Ó å"Ö ÒHÏ ç�Ø"Õ Ò«Ï å Ü ÕpØ ÛJÑ Ö ä.á è�ÓRÜ Õ Ò"Û × ÙÀÙ Þ ê Õ Ü Õ�Ø Ñ å Ó × ê�Ï å"Ø Ï�Ü ÖOØê ×<Ø�×JÕ9Úå� Ó ÖOØ�Ø"Õ Ò Ó ç ÒHÓ å ÓÜ Ø Ï Ø Ôp Õ ê�Ó å"Ö ÒHÏ Ú Ó × ê�Ï å"Ø Ò Ï Ú Ñ Ø ÓOê ! ÐpÙ Õ�Ú�× Ù>" × Ò"Ò ×ÞØuÕW× Ü Õ ê�Ó ç Ò Õ Ð9Ò × Û !0å Ñ Ö ä ×<å}× Ò"Ñ�Ü Ø Ï�ÛJÓ ë Ñ�Ü ÖOØ Ï Õ ÜÖ" áÛxÑ Ö ä Û Õ ÒHÓ�Ï�Ü ë�Õ Ò"Û ×<Ø Ï Õ ÜJÏ å Ü�ÓOÓOê�ÓOê;Ô ��Ø87âå�ÖOÕ Ü�ã�ÓÜ�Ï�ÓÜ Ø�Ø"Õ Ñ å Ó × ê�Ï å"Ø Ï�Ü ÖOØ ê ×<Ø�×«Õ9Ú�� Ó ÖOØ á Ö× Ù�Ù�ÓOê �J��� á
Ø"Õ ÓÜ ÖOÕ Û ç�×<å"å�Ø ä Ó�Ï�Ü ë�Õ Ò"Û ×<Ø Ï Õ Ü.Ô � Ü Ö Ï�ê�ÓÜ Ø�× ÙÀÙ Þ á ØuÕ Û Þ�¨ Ü Õ è]ÙÀÓOê�ÐpÓ !�×�ë�Ø ÓÒ%è}Ó ç Ï Öí¨ Ï ØÃë�Õ Ò r�v Å u � v�î { u � rr	t	u#t�r ��Å z � v � u ®#�ï" á ����� è ×#å�ð Ò åuØ Ñ å ÓOê ×<å�×<Ö Ò Õ Ü Þ Û Ï�ÜJÒHÓOÙ ×<Ø ÓOê ÖOÕ Ü Ø Ó� Ø;ë�Õ Ò r	t�u#tñt�zHz ��ÅDÅ r ��Å z � v � u ®<�Ï�Ü´Û�à �®Ü Ô
���ïò ó��ô�3�áõ��ö��÷¶��ó¢¡¤ó
� Ü3ê�Ó å ÏÀÐ�Ü Õ<ë�× ���J� á Ø è ÕéÚ�×#å Ï Öx×<å�ç Ó ÖOØ"åvå ä Õ Ñ�ÙÀê Ú Ó ÖOÕ Ü å Ï�ê�ÓÒHÓOê;Ô

� è ä ×#Ø Ï�Ü ë�Õ Ò"Û ×#Ø Ï Õ Ü å ä Õ Ñ�ÙÀê Ú ÓSÏ�Ü Ø ä Ó ���J� �
� ä Õ èòê Õ¨ÞpÕ Ñ Õ ÒHÐ × Ü�ÏªøOÓ Ø ä Õ�å Ó ç Ï�Ó Ö Ó å^Õ#ë Ï�Ü ë�Õ Ò"Û ×<Ø Ï Õ Ü �

Ï ë ÒHÓOê+Ñ�Ü�ê × Ü Ø Ï�Ü ë�Õ Ò"Û ×<Ø Ï Õ ÜWÏ å Ï�Ü Ø Ò Õ ê+Ñ Ö ÓOê ë�Õ ÒÃÓDù Ö Ï�ÓÜ ÖOÞ Ò Ó ×<å"Õ Ü á ×«Ø ä Ï�ÒHêJÏ å"å Ñ�Ó«ÛxÑ åuØ�Ú Ó ÖOÕ Ü å Ï�ê�ÓÒHÓOê
�ïØ ä ÓWÒ ÓOÙ ×#Ø Ï Õ Ü × Û Õ Ü�ÐJê�Ï?ú;ÓÒHÓÜ Øç ÏÀÓ Ö Ó å«Õ<ë Ï�Ü ë�Õ ÒuÛ ×<Ø Ï Õ Ü.Ô

Ï ë è�Ó�è Õ Ñ�Ù�êRè × Ü Ø�Ø ä Ó ����� ØuÕå Ñ ç�ç�Õ Ò Ø ì^ß Î å Ñ Ú�ç Ò Õ Ð9Ò × Û åJ! Ü Õ�Ø Ü Õ ê�Ó ç Ò Õ Ð�Ò × Ûw" á ×]ë�Õ Ñ�Ò Ø ä Ï å"å Ñ�Ó
Ø"Õ¨Ú Ó ÖOÕ Ü å Ï�ê�ÓÒHÓOêXÏ å
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�[× ÛéÓ Ö ä × Ü�Ï å Û Ø"Õ ÒHÓ ç ÒHÓ å ÓÜ Ø ê+Ñ�ÛVÛ Þ3× Ò"Ò ×ÞVØ"Õ Ò"Ñ�Ü Ø Ï�ÛJÓ ë Ñ�Ü ÖOØ Ï Õ Ü.Ô�Î Õ Ò�Ó� × Û ç Ù�Ó á
¬�	¯�°9Ì®#o�ÉD±	²ü¬®	¯.iý%;lØþ�mºGÿ�µ���� ÉH±�ÿ	²�°�É!o0%;lØþ°©²�³<È¶%.i"k(& m�lØþ.ijÖ&"m%�ó�þûª j²8±�µ

Ø ä ÓÒ Ó^Ï å Ü Õ �J� Ï�Ü ë�Õ Ò"Û ×#Ø Ï Õ Ü ë�Õ Ò K × Ü�êT½ × ã × Ï�Ù ×�Ú Ù�Ó á+ä Õ è[ê Õ Ó åv×WÖOÕ Û ç Ï�ÙÀÓÒ Ð�ÓÜ�ÓÒ ×<Ø Ó«Ü Õ ê�Ó
ç Ò Õ Ð9Ò × Û Ø"ÕJÖ× Ù�Ù�Ò"Ñ�Ü Ø Ï�ÛéÓ ë Ñ�Ü ÖOØ Ï Õ Ü å á Ï�Ü Ö×#å Ó Ø ä Ó ×#å"å Ï�Ð9Ü�ÛJÓÜ Ø Ü�ÓOÓOê å«ÖOÕ ÛRÛJÑ�Ü�Ï Ö×<Ø Ï Õ Ü á Ó Ø"Ö Ô�
� ×<Ø Ñ�Ò × ÙÀÙ Þ á �J��� Õ<ë'×<ÖOØ Ñ × Ù × ÒHÐ9Ñ�ÛéÓÜ ØÃå ä Õ Ñ�Ù�ê Ú Ó^Ñ å ÓOê á Ú Ñ Ø�Ø ä ÓÒ Ó × ÒHÓ å"Õ ÛéÓ ÖOÕ Û ç Ù�Ï Ö×#Ø Ï Õ Ü å Ô

f × ÒuÒ ×�ÞRå Ó ÖOØ Ï Õ Ü Ö× Ü Ú ÓJÑ å ÓOê ×<å^×<ÖOØ Ñ × Ù × ÒHÐ�Ñ�ÛJÓÜ Ø�ë Ò Õ Û Ö× ÙÀÙ�ÓÒO~
f ê+Ñ�ÛRÛ Þ Û ×�Þ¨Ú Ó å�ç Ó Ö Ï ð ÓOê ×#å ×#å"å Ñ�ÛJÓOê�î å ä ×pç Ó × Ò"Ò ×�Þ Ô�������	� 
���������������������! �"$#&%�# '

$�Ó 7 Ù�Ùvê�ÓOã�ÓOÙ Õ9ç Ø ä Ó ÖOÕ Ü Ø ÓÜ Ø"åJÕ<ë × �J��� Ï�Ü Ø ä Ï åVå Ó ÖOØ Ï Õ Ü.Ô¶$ûÓ ð Ò åuØxÕ�Ú�å ÓÒHã�Ó å"Õ ÛJÓ ç ÒHÓOÙ�Ï�ÛJÏ�Ü × Ò ÞÜ�ÓOÓOê á × Ü�ê Ø ä ÓÜ¡ÒHÓ ð Ü�ÓSÏ Ø«×<å è�ÓWÑ�Ü�ê�ÓÒ å"Ø�× Ü�ê Ø ä ÓWÒHÓOÄ�Ñ�Ï�ÒHÓÛJÓÜ Ø Ô
� } ® zDt	} Ú�×#å Ó × ê�ê+ÒHÓ åuå ÔÒ½�Ó å á Ï Ø87âå Ù Õ�Ö× Ù�Ôôì«ß�Î × ÒuÒ ×�Þ9å�× ÒHÓ Õ Ü�Ù Þ } ®)( v#zDt	} ÓÜ Ø Ï Ø Ï�Ó å Ñ å ÓOêRÏ�Ü ç Ò Õ Ð9Ò × Û

ÚpÞ�ç Ò Õ Ð9Ò × ÛVÛJÓÒ å ÔÃß ä Þ9å Ï Ö× Ù × ê�ê+ÒHÓ åuå ÛJÑ å"Ø^Ú ÓÙ Õ�Ö× Ù�Ô
� ÓOÙ�ÓÛJÓÜ Ø^ØHÞ�ç Ó
� Ð�Ù Õ9Ú�× Ù å ä ×�ç Ó�ÔÐ$�Ó¨Ü�ÓOÓOê Ï ØSë�Õ Ò Ï�Ü�ê�Ó� ºÛ ×�ç�ç Ï�Ü�Ð+Ô � Ù Ø ä Õ Ñ�Ð ä ×¡ç Ò Õ Ð9Ò × ÛVÛJÓÒÛ ×�Þ-å�ç Ó Ö Ï ë�ÞÙ Õ è�ÓÒ Ú�Õ Ñ�Ü�ê × Ü�ê-Ñ ç�ç ÓÒ ÚUÕ Ñ�Ü�ê ë�Õ Ò × Ü × ÒuÒ ×�Þ ê�Ï�ÛJÓÜ å Ï Õ Ü á è�Ó Õ Ü�Ù Þ Ü�ÓOÓOêYÓ� Ø ÓÜ Ø Ï�Ü �J��� á

×<åuå Ñ�ÛJÏ�Ü�Ð ÖOÕ Û ç Ï�Ù�ÓÒ Ø�×	¨ Ó åSÖ× ÒHÓ Õ<ë Ü Õ Ò"Û × Ù�Ïªø ×<Ø Ï Õ Ü è Õ Ò ¨ è ä ÓÜ ç Ò Õ ã9Ï�ê�Ï�Ü�Ð ç�× Ò × ÛJÓ Ø ÓÒ åJØ"ÕÒ"Ñ�Ü Ø Ï�ÛJÓ�Ô
� Ò × Ü ¨ á Ø"ÕÆ¨ Ü Õ è ä Õ è Û × Ü Þ ÓOÙ�ÓÛJÓÜ Ø"å Ï�Ü Ø ä Ó å ä ×�ç Ó�Ô
�ïØ ÓÛ ç Ù ×#Ø Ó¡Ó� Ø ÓÜ ØRØ ä ×<Ø¨× Ü × Ò"Ò ×�Þ ê�Ï�ÛéÓÜ å Ï Õ Ü Ï å3× Ù�Ï�Ð9Ü èvÏ Ø ä Ô\$�Ó × Ù å"Õ Ü�ÓOÓOê Ï ØVë�Õ ÒJÏ�Ü�ê�Ó� 

Û ×pç�ç Ï�Ü�Ð�Ô � Õ�Ø Ó á è�ÓWê Õ Ü Õ�Ø Ü�ÓOÓOê Ø ÓÛ ç Ù ×<Ø Ó å ä ×�ç Ó á å Ï�Ü Ö ÓJè ä ×<Ø87âå ÒHÓ × Ù�Ù Þ Ï�Û ç�Õ Ò Ø�× Ü Ø Ï å^Ø ä ÓÓ� Ø ÓÜ Ø�Õ<ë�×Ø ÓÛ ç Ù ×<Ø Ó«ê�Ï�ÛéÓÜ å Ï Õ Ü á è ä Ï Ö ä çUÕ�Ø ÓÜ Ø Ï × Ù�Ù Þ ê�Ó Ø ÓÒ"ÛéÏ�Ü�Ó å�Ø ä Ó«Ù Õ9Ö× Ù × Ò"Ò ×Þ37âå Ó� Ø ÓÜ Ø á
×<å è}Óê�Ï å"Ö Ñ åuå ÓOê¡Ï�Ü3Ù ×<åuØvÖ ä ×pç�Ø ÓÒOÔ

�[× Ù�Ï�Ð9Ü�ÛJÓÜ Ø Ï�Ü ë�Õ Ò"Û ×<Ø Ï Õ Ü á Ï�Ü Ö Ù�Ñ�ê�Ï�Ü�Ð Ø ä Ï�Ü�Ð å Ï�Ü+* × Ù�Ï�Ð9Üpî å"Õ Ñ�Ò Ö Ó�î�Ù�Ï å"Ø),[× Ü�ê�* × Ù�Ï�Ð9Üpî å Ñ Ú�åuÖ ÒHÏ ç�Ø îÙ�Ï å"Ø),
� ê�Ï å"Ø Ò Ï Ú Ñ Ø Ï Õ Ü¡Ï�Ü ë�Õ Ò"Û ×#Ø Ï Õ Ü á Ï�Ü Ö Ù�Ñ�ê�Ï�Ü�Ð Ø ä Ï�Ü�Ð å Ï�Ü-*uê�Ï åuØ î ë�Õ Ò"Û ×<Ø î�Ù�Ï å"Ø),
�[ç Ò Õ�Ö Ó å"å"Õ Ò�ê�Ï�ÛJÓÜ å Ï Õ Ü Ø ä Ï å^× Ò"Ò ×Þ ê�Ï�ÛéÓÜ å Ï Õ ÜXÏ å �/.<�O¯ u { t	}|}10 ê�Ï åuØ ÒHÏ Ú Ñ Ø ÓOê Õ Ü.Ô
�[ç Ò Õ�Ö Ó å"å"Õ Ò å ä ×�ç Ó !0Õ Ò�Ó� Ø ÓÜ Ø"å "OÔ
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p ä Ó ×�ÚUÕ ã�Ó¡Ï�Ü ë�Õ Ò"Û ×<Ø Ï Õ ÜïÏ å¨åuÕ Ò ØRÕ<ëÕ Ò Ø ä Õ Ð Õ Ü × Ù × Ü�ê ÖOÕ Û ç Ù�Ó Ø Ó�Ô � Ó Ø�7âå¨å ÓOÓ ä Õ è Ø ä Ó Þ Û ×�ÞïÚ ÓÒHÓ ç ÒHÓ å ÓÜ Ø ÓOê;Ô
�!ø<ñ���³Oø0µ9üÿ¼���²�£�ÿû°#ü��÷�<üÿ<ÿ<ñ�÷��¹�+Ë£�ú<ø�ø<´Fö�÷�p³²ÿ�÷.Ë£�ú<ø�ñ�üú�¦�Ë£�ú<ø�ö	ñ�ü�ú�¦�Ë þp¤-ø#²Áø#÷<±<±�2ï÷<±F÷�õ9÷�ú<ø���£�ú�ö	��Où#ü�ö�÷

£�ú<øï¤��©<÷�ý<ø�÷ú<ø;Ë þp¤Ú��ñ�ü�ú�¦Á�Y£�ú<ø�÷��#÷�ñ��-¤þ£�ú<øï¤Oø©<÷�ý<ø�÷ú<ø;Ë£�ú<øï¤Oø©��Oø<ñ�£�ÿ�÷.Ë£�ú<øï¤Oø©<²�ð<ð���÷�ø;Ë£�ú<øï¤Oÿn£��Oø	p³�²�ÿ�÷.Ë£�ú<øï¤²ú	�ö<ÿ�£"õ�Ë
£�ú<øï¤Oö©��Où�ü�ö#÷.Ë þp¤Ú��ö©�ñ�ü�ú�¦'�-£�ú<ø�÷8��÷�ñ��-¤�þ�

$�Óê�Ó ð Ü�Ó e
� ��3)4 57684958Ï:4<;~Î8=?>A@ Ï;ú Ø ä Ó�B�C à {ED ê�Ï�ÛéÓÜ å Ï Õ Ü Õ<ëØ ä Ó × Ò"Ò ×�Þ Ï åGFhÖOÕ Ù�Ù ×�ç�å ÓOê 7 á Õ�Ø ä ÓÒHè]Ï å Ó��3)4 57684958Ï:4<;~Î8=¡Ï å¡Ø ä Ó¡Ó� Ø ÓÜ Ø3Õ#ëWØ ä Ó Ø ÓÛ ç Ù ×<Ø Ó Ø ä ×<Ø�× Ò"Ò ×�Þ ê�Ï�ÛJÓÜ å Ï Õ Ü ÏECJà-Ï åY× Ù�Ï�Ð9Ü�ÓOêèvÏ Ø ä Ô
! Ü ÕpØ Ó Ø ä Ó�ÒHÓOÙ ×<Ø Ï Õ Ü Ú Ó Ø è}ÓOÓÜé�74 57684958Ï:4 × Ü�ê ç ÓÒ"Û ! " ë Ñ�Ü ÖOØ Ï Õ ÜSÏ�Ü Ø Ò Õ ê+Ñ Ö ÓOêVÏ�ÜéÙ ×#å"Ø�Ö ä ×�ç�Ø ÓÒ�Ô?"

� è ä ÓÜ �H3I4 57684958Ï:4<;~Î8=7>8>J@ á �H3I4 K�4<L~Î�M:5N;ÁÎ8= × Ü�ê ��3)4 ONP8P�K85�4<;~ÎJ= × ÒHÓJÏ�Ü å ÏÀÐ�Ü�Ï ð+Ö× Ü Ø á Õ�Ø ä îÓÒHè]Ï å Ó á Ø ä Ó Þ ÒHÓ ç ÒHÓ å ÓÜ ØRØ ä Ó å"Ø ÒHÏ�ê�Ó Õ<ë × Ò"Ò ×Þ ÓOÙ�ÓÛJÓÜ Ø"å¨× Ü�ê Ø ä Ó Õ ú å Ó ØWÕ<ëØ ä Ó ð Ò å"ØR× Ò"Ò ×ÞÓOÙ�ÓÛJÓÜ Ø^Õ Ü Ø ä Ó Ø ÓÛ ç Ù ×<Ø ÓSê�Ï�ÛJÓÜ å Ï Õ Ü á ÒHÓ å�ç Ó ÖOØ ÏÀãpÓOÙ Þ Ô
� ��3QO©Ï R�MÁÎ®ËS;~Î8=-Ï�Ü�ê�Ï Ö×<Ø Ó å¡Ø ä Ó ç Ò Õ�Ö Ó å"å"Õ ÒVÐ9ÒHÏ�êòê�Ï�ÛJÓÜ å Ï Õ Ü Ø ä ×<Ø5Ø ä Ï å¡× Ò"Ò ×�Þ ê�Ï�ÛJÓÜ å Ï Õ Ü¬Ï åê�Ï å"Ø Ò Ï Ú Ñ Ø ÓOê Õ Ü.Ô
� ��3TR KVUÁÍ�RW5N;ÁÎ8=Ï åvØ ä ÓJÜ9Ñ�Û Ú ÓÒ Õ<ë�ç Ò Õ9Ö Ó åuå"Õ Ò å Ï�Ü ! ÏECJà8" Ø ä ç Ò Õ�Ö Ó å"å"Õ Ò�Ð9ÒHÏ�ê¡ê�Ï�ÛJÓÜ å Ï Õ Ü.Ô
��å]Ø ä Ó ×�ÚUÕ ã�Ó å Ñ�ù Ö Ï�ÓÜ Ø � Ê Õ Ü å Ï�ê�ÓÒ

µ�°9Ì8·�°	³�¸ ÿ#µ��	���ÌFÌ°	²�³FÈ´%Bij�Í.lOj�Í�m�lØþ.i�jYX.lOjYX9mº>ÿ�µ��N�-µ�°9ÌFÇ�²	¬�¬<Ì�°�¬Xµ+jpiKs�mº>ÿ�µ��N�-µ�°9ÌFÇ�²	¬�¬<Ì�°�¬Xµ�q�i q.lHq�mº>ÿ�µ��N�-o�²�¸Fµ<È�³<o�²Yo.ij�k<kBlOj�k<k�mº>ÿ�µ��N�0³<È�Éí·�±�%.iO£�lH¥9m[Z�ÉOo�ÿºo.i qp¤�£�ª�ÆBlH¥�mº>ÿ�µ��N�0³<È�Éí·�±�þ.iO£�lH¥9m[Z�ÉOo�ÿºo.i rp¤�£�ªNXBlH¥�mº>ÿ�µ��N� µ�É8¬o�°�É�¯�#o�²-o.i�¯FÈ�Ì<Ç]\�l�¯<È�Ì<Ç]\Um5Ì®±#o�Ì-µ�qô<ô<ô%.ijÖ&�j�Í.lOjÖ&�j�Í�mRó¼þ.i q(&�jYX.lKq(&�jYX�m
²�±�µ
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èvÏ Ø ä × Ò Ó ×<å"Õ Ü ×�Ú Ù�ÓWÜ Õ ê�Ó ç Ò Õ Ð9Ò × Û ×<å á
µ�°9Ì8·�°	³�¸ ±pÌ®µ	²	��#Ì<Ì°	²�³FÈ´%Bi"q<Æ.lHqFÆ�m�lØþ.i q<Æ.lHq<Æ9mô<ô<ôi�³üF±<± µ	³�µ[³²�ú��!ø<ñ���³Oø#²�ñXð#²�ñïü�ñFñ�ü�´0%�mi�³üF±<± µ	³�µ[³²�ú��!ø<ñ���³Oø#²�ñXð#²�ñïü�ñFñ�ü�´0þ�mÇ�³<ÈFÈûÿ#ü�ø�ü��õp²���÷�iØµ©³�µ��%;l!jplOj�Í.lOj�lOj�Í.léµ¹³�µ�8þ.lHqBlOjYX+lHq.lOjYX�m
²�±�µ

ì Õ è¬ê Õ Ó åW×5ç Ò Õ�Ö Ó å"åÆ! Ó� �Ó Ö Ñ Ø Ï�Ü�Ð Õ Ü�Ó ÖOÕ9çpÞ3Õ<ë�Ø ä ÓRÜ Õ ê�Ó ç Ò Õ Ð9Ò × Ûw" ¨ Ü Õ è è ä ×<Ø ê ×<Ø�× Ï Ø ä ×#å á
× Ü�ê¡è ä ÓÒ Ó Ø"Õ Ð�Ó Ø�Ø ä ÓSê ×<Ø�× Ï Ø Ü�ÓOÓOê å �

� Ï Ø ÛJÑ å"ØJ¨ Ü Õ è Ï Ø"å^çUÕ�å Ï Ø Ï Õ Ü3Ï�Ü Ø ä Ó ç Ò Õ�Ö Ó å"å"Õ Ò�Ð�ÒHÏ�ê
�ïØ ä ÓÜ5Ï Ø ÛJÑ å"Ø=ð Ò å"Ø�¨ Ü Õ è è ä Ï Ö ä ç Ò Õ�Ö Ó å"å"Õ Ò�Ð9ÒHÏ�ê Ø ä Ó × Ò"Ò ×�Þ Ï å ê�Ï åuØ ÒHÏ Ú Ñ Ø ÓOê Õ Ü á Ü Õ�Ø Ï�Ü�ÐTì^ß Î

× Ù�Ù Õ è å Û Õ ÒHÓ Ø ä ÓÜ Õ Ü�Ó_^J` �Jacb Ã�Ã � `ÖÃJê�Ï�ÒHÓ ÖOØ Ï�ã�Ó�Ô
p ä Ñ å á ç Ò Õ�Ö Ó å"å"Õ ÒSÐ9ÒHÏ�ê Ø ä Ó × Ò"Ò ×Þ Ï å Ñ�Ù Ø Ï�Û ×<Ø ÓOÙ Þ ê�Ï å"Ø ÒHÏ Ú Ñ Ø ÓOê Õ Ü Ø"Õ-å ä Õ Ñ�ÙÀê ä × ã�Ó × Ü�Ï�ê�ÓÜ Ø Ï ØHÞ

ç ÒHÓ å ÓÜ Ø ÓOê3Ï�Ü ���J� á × Ü�ê å"Õ ÛJÓ_d t�0 ë�Õ Ò ×xç Ò Õ9Ö Ó å"åuÕ Ò Ø"Õ Ð�Ó Ø Ï Øuå^ç�Õ�å Ï Ø Ï Õ Ü5Ï�Ü Ø ä Ó ç Ò Õ9Ö Ó åuå"Õ Ò�Ð9Ò Õ Ñ ç Ôp ä ÓRÒHÓ ç ÒHÓ å ÓÜ Ø�×#Ø Ï Õ Ü Õ<ëv×3ç Ò Õ9Ö Ó åuå"Õ Ò«Ð9Ò Õ Ñ ç Ï�ê�ÓÜ Ø Ï ØHÞ Ï å Ï�Û ç ÙÀÓÛéÓÜ Ø�×#Ø Ï Õ Ü�ê�Ó ç ÓÜ�ê�ÓÜ Ø Ô �0ë ¾8^ÁÀÏ å Ñ å ÓOê ×<å× Ü-Ñ�Ü�ê�ÓÒHÙ Þ Ï�Ü�Ð ÖOÕ ÛRÛJÑ�Ü�Ï Ö×<Ø Ï Õ Ü å"Þ�å"Ø ÓÛ á × Ü ¾8^ÁÀ ÖOÕ ÛVÛxÑ�Ü�Ï Ö×<ØuÕ Ò«Ï åW× Ü ×<Ø Ñ × Ù Ö ä Õ Ï Ö Ó á
× Ü�ê Ø ä Óè ×�ÞJë�Õ Ò ×Jç Ò Õ�Ö Ó å"å"Õ Ò Ø"Õ Ð�Ó Ø Ï Ø"å«ç�Õ�å Ï Ø Ï Õ ÜÝÏ�Ü Ø ä Ó ç Ò Õ9Ö Ó åuå"Õ Ò�Ð9Ò Õ Ñ ç5ÖOÕ Ñ�Ù�ê Ú Ó ÚpÞ¨Ö× Ù�Ù�Ï�Ü�Ð
¸Fµ�É8<Ç<²Oõ<õ��ñ�üú�¦;i�¸<µ9É8�ÇF²�õ<õ�³²�õFõ�l3£�ú<øï¤�õ�´�£�ÿ�m�Ë¸Fµ�É8<Ç<üñ<ø	p³²F²�ñ<ÿ���iý¸<µpÉ®<Ç<²�õõ ³�²�õ<õ�l3£�ú<ø-õ�´n£�ÿ;l3£�ú<ø-õ9ü�ýFÿ�£uõÖ�+l¨£�ú<øï¤<³²<²ñ<ÿ���m�Ë

� å�× ÒHÓ ×<å"Õ Ü ×�Ú Ù�Ó × Ù Ø ÓÒ"Ü ×<Ø Ï�ã�Ó á è�ÓvÛ ×�Þ Ù�Ó Ø�Ø ä Ó ���J� ÖOÕ Ü Ø�× Ï�Ü Ø ä Ó ÖOÕ�Õ ÒHê å Û Ü Ï�Ü ë�Õ Ò"Û ×<Ø Ï Õ Üê+Ñ�ÒHÏ�Ü�Ð
Ï ØuåxÖ Ò Ó ×<Ø Ï Õ Ü !�×<Ø ÒuÑ�Ü Ø Ï�ÛJÓ8" á å"Õ¡Ø ä ×<Ø Ü Õ Ü�ÓOÓOê Ø"ÕXÖ× Ù�Ù Ø ä Ó ×�ÚUÕ ã�Ó Ø è Õ ¾8^ÁÀ ë Ñ�Ü ÖOØ Ï Õ Ü å Ó ×<Ö ä Ø Ï�ÛéÓ
è ä ÓÜ åuÕ ÛJÓvê ×<Ø�× Û Õ ã�ÓÛJÓÜ Ø Ï å Ü�ÓOÓOê�ÓOê;Ô p ä ÓÜéè}Ó«Û ×�Þé× ê�ê Ø ä Ó ë�Õ Ù�Ù Õ èvÏ�Ü�ÐJÓÜ Ø Ò ÏÀÓ å�Ø"ÕSå"Ø Ò"Ñ ÖOØ � × ê
�!ø<ñ���³Oø0µ9üÿ¼�ô<ô<ô¸<µ�É®p³²�õ<õ ³²�õ<õ�Ë£�ú<øï¤�õ#´	p³²<²ñ<ÿ;Ë þp¤Ú��ö	�ñ�ü�ú¦Á�-£�ú<ø#÷���÷�ñ��Y¤þ�
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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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y y y y y y

x x x x x x

local
x(0,0)

local
x(1,0)

P(3,1):     
GFËÌÓGÉEÍCÄ ×�× ñ × é:�B¸(Ä�Ç�ÆWÈ�Ñ Í?^�Ê&sÔÍCÄ�ÅMÉGÇ�Ä�ÅÀÒIÄ�Ç�ÆIË¬ÈOÊGËÏÊGÓ
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j-ÅEËCN × È�Ñ�õPxó|�ki^�ÊGÅ�j-ÅEËCN × È�Ñ�öwxq��k�x&^oÒ@YGËôÑ�Æ�Ç�È-NINoÉEÊGË¬Ç	^�ÆIË¬ÈOÊÀÍCÄ�l^ÉGËÏÍCÄ	NÚÄ�Ê�Æ�ÒgYGÈOÉGÕ¬ÅoOEÄoÍCÄ�Æ~ÉEÍIÊGÄ�Å(ñ
i�Ä�î�Ä�ÍÝÆ@YGÄ�Õ¬Ä�ÒIÒ	x4^INoÈOÍCÄðÄ�¸(Ä�Ç�ÆIË¬î�Äw^�d&dEÍCÈ-^�Ç�YbNI^
M�OEÄ·Ä	NIdGÕ¬È�M�Ä�Å(ñ

£5Ë¬Æ@YgÆ@YGÄRYGÄ�ÕCdSÈ�ÑTfU�ðfIxGëWÄíë�ÈOÉGÕ¬ÅSÕ¬ËCs�Ä&Æ�È Æ�ÍCÄ	^�Æ�Æ@YGÄ&ÍCÄ�Ò~ÉGÕ¬Æ�È�ÑV^f�Iâ��4Pb������ã$�����oàj����á ��
��È����kR^�Ò
ÒIÈ-NoÄI^�ÍIÍA^	MgÈ�ÑµÕ¬Ä�ÒIÒIÄ�Í·Í?^�Ê&s<ñ�Ê]Y&^�ÆðËÌÒ
x(ë�Ä&ë�ÈOÉGÕ¬Å�Õ¬Ëcs�ÄÂÆIÈgîOË¬Ä�ë õÂj�|&x/éók�^�ÒíÒIÈ-NoÄ·ÈOÊGÄoÅEËcNÚÄ�ÊGÒIË¬ÈOÊ&^�Õ
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^�ÍIÍ?^
Mbl5mEÈ�ÑB|·Ä�Õ¬Ä	NoÄ�Ê�Æ�Ò	xGÆ@YGË¬Ò)l5mEë�Ë¬ÕÌÕEOEÄíÅEÄ�ÒIÇ�ÍCËCOeÄ�ÅoO�MÂÅ�^�Å l5mÏñµ¹3Ä�Æ�º÷Ò�ÒIÄ�Ä�YGÈ�ë5ÆIÈI^�Å�ýÝÉGÒ�ÆµÅ�^�Å õ
ÆIÈoÑ�ÈOÍ?N¼Å�^�Å l m ñ

Ò!ê
Ò�è�Eô
ë!è�Óx�Ö!Ó
Î�Ö g ½
Ö!è�Óx�Ö!Ó
Î�Ö g ½
Ö!è!Õ�Ö�Þ&ÍgÒ�Ó þ þ
Ö!è�×
ã�ã;Õ	Ó	Ö î î
Ò&Í
Õ�Ö!è�Ï	×
Ò�Ó}ø&þ~ø&þ ù�Ó Ñ-Õ	Ó|Ô&þkã!×	Þ�û�à!ú�ý	}QäIî}ã!×
Þ�ó�ä�Ú&þkã!×
Þ{ý¾!ý	àG�	ý
×
Î�è
Ý�Ò&ÍAÜ þ w
Ð�è�Óx�Ö!Ó
Î�Ö w Ã
Ð�è�Ð
ì î î
Ð�è	Ñ�ì þ w
Ð�è!Õ�Ö�Þ&ÍgÒ�Ó þ þ
ë�Ù!×!Õ�Ö;Õ!Í�v�Ó î î
Ý!è!Õ�Ù!ê
Ý!Ó ö w
Ü�"�è�Ï	×�×
Þ�Ò ó ó

Õ	Ð;Í
Ï	Ó�è�Ï	×�×
Þ�Ò�ø&þ~ø&þ
þ w w Ï	×éÜ�Ü Ü-ê���×	Þ
ì!ê�ÕéÓ�è�ê
Ò�Ò�Þ!Ó�Õ�Õ�í�ê
Ò�Ò�Þ!Ó�Õ�Õ�×
ã{Ð�×�Ï	ê�Ð��4ïHî4ä0î;ð

T#^	MïÒ@dEÄ�Ç�ËC^�Õ#^�ÆIÆIÄ�Ê�ÆIË¬ÈOÊgÆIÈúà��q����� ��
i
����!xG�Iâ��4P�x&^�ÊGÅ{�Iâ�àj� â!�!�n�o�	à~à�ËÏÊSÆ@YGÄðÑ�È�Õ¬Õ¬È�ë�ËÏÊGÓÔfh�ÐfÂñ
Ò!ê
Ò�è�4ïI½4ä!ô?ðÈô

ë!è�Óx�Ö!Ó
Î�Ö ½
Ö!è�Óx�Ö!Ó
Î�Ö ½
Ö!è!Õ�Ö�Þ&ÍgÒ�Ó þ
Ö!è�×
ã�ã;Õ	Ó	Ö î

Ò&Í
Õ�Ö�è�Ï	×
Ò!Ó ø�w�Ô�ø�ÒyÍ
Õ�Ö!è�Ïé×
Ò!ÓÈïIw-ð
ó	Ð�è�Ó�x�Ö!Ó	Î
Ö4ïéþ
ð
×
Î�è
Ý�Ò&ÍAÜ w
Ð�è�Óx�Ö!Ó
Î�Ö ½�Ô�ø|Ð�è�Óx�Ö!Ó	Î�Ö4ïIw;ð	ó	Ð�è�Óx	Ö!Ó
Î�ÖÈï	þ	ð
Ð�è�Ð
ì î�Ô�ø|Ð�è�Ð
ì4ïIw-ð
ó	Ð�è�Ó�x�Ö!Ó
Î�Ö�ï	þ
ð
Ð�è	Ñ�ì ö{Ô�ø|Ð�è
Ñ�ì4ïIw-ð
ó	Ð�è�Ó�x�Ö!Ó
Î�Ö�ï	þ
ð
Ð�è!Õ�Ö�Þ&ÍgÒ�Ó w�Ô�ø|Ð�è�Õ�Ö�Þ&Í@Ò!ÓÈïIw;ð	ó	Ð�è�Óx	Ö!Ó
Î�ÖÈï	þ	ð
ë�Ù-Õ�Ö;Õ!Í�v�Ó î
Ý!è!Õ�Ù!ê
Ý!Ó ö w
Ü�"�è�Ï	×�×
Þ�Ò ó ó

Õ	Ð;Í
Ï	Ó�è�Ï	×�×
Þ�Ò Ã ø&þ
þ þùw Ï	×éÜ�Ü Ü-ê���×	Þ
ì!ê�ÕéÓ�è�ê
Ò�Ò�Þ!Ó�Õ�Õ�í�ê
Ò�Ò�Þ!Ó�Õ�Õ�×
ã{Ð�×�Ï	ê�Ð��4ïéþ;ä0î;ðZy�y�y

GFËÌÓGÉEÍCÄ ×�× ñ × ^�Õ¬ÒIÈÔËÏÊGÅEË¬Ç	^�ÆIÄoÆ@YGÄoÍCÄ�Ò~ÉGÕ¬ÆðÈ�ÑBÆgYGËÌÒðÒIÕ¬Ë¬Ç�ËÏÊGÓMñíê�Æ�º÷ÒðÊGÈ�Æ�ÅEË�eÔÇ�ÉGÕ¬ÆíÆIÈÂÒIÄ�Ä·Ë¬ÆÐÇ	^�ÊSOEÄ·ÒIÄ�Ä�Ê}^�Ò
Æ@YGÄífU�ðf`Ñ�ÈOÍ

��������á���*����ïI½;ð
�-ú�ý�!ò�ò�ú��-òú
�ïIw;ð�E�	ò���E��û{����À����ï0û�à!ú�ý	}-è�w;ð[ú	���!ú�
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£7Y&^�ÆðëWÄoÒ@YGÈGÉGÕÌÅ�ÍCÄ	^�Õ¬Ë+��ÄÂË¬Ò&Æ@Y&^�ÆQl5m(Ë¬Ò&ËÏÊGÅEÄ�Ä�Å�Ä�l^ÉGË¬î�^�ÕÌÄ�Ê�Æ&Æ�ÈSõÚj�|uxÏéók�xEËÏÊ�Æ�Ä�Í?NoÒíÈ�ÑµÄ�Õ¬Ä	NoÄ�Ê�ÆIÒ
Õc^
M�ÈGÉGÆWËÏÊbNoÄ	NÚÈOÍ0M!xEÊ&^!NoÄ�Õ+MgÆ@YGÄaNÚÄ	NoÈOÍ0MÂÕ¬ÈGÇ	^�ÆIË¬ÈOÊgÈ�ÑTõÚj�|ux÷ËÏkµË¬Ò�ËÏÊGÅEÄ�Ä�ÅÎÆ@Y&^�ÆWÈ�ÑWl m j�p�k�xOÊGÈINI^�Æ�ÆIÄ�Í
ëUYGÄ�ÍCÄ&Ë¬Æ�Ë¬Ò�ñ

£5Ë¬Æ@Y�Æ@YGË¬ÒoÇ�ÈOÊGÇ�Ä	dGÆ	xFë�ÄÂÇ	^�Ê�^�Õ¬ë]^	MGÒ&îGË¬Ä�ëNÆ@YGÄÔÍCÄ�Ò~ÉGÕ¬ÆoÈ�ÑÐÍ?^�Ê&s�ÍCÄ�ÅMÉGÇ�Ä�ÅVÒ�Ä�Ç�ÆIË¬ÈOÊGËÏÊGÓ ^�Ò&ÒIÈ-NÚÄ
^�ÍIÍ?^
M�ë�Ë¬Æ@YVÍCÄ�ÅMÉGÇ�Ä�Å�Í?^�Ê&sMñ|Ê]YGË¬Ò Ç�ÈGÊGÇ�Ä	dGÆÂÇ	^�Ê�OEÄl^�d&dGÕÌË¬Ä�Å¤ÆIÈ�YGËÌÓ;YGÄ�ÍoÅEËCNoÄ�ÊGÒIË¬ÈOÊ4x�ÆIÈGÈMñSGMÈOÍ·õ
ÅEÄ�Ç�Õc^�ÍCÄ�Å�ËÛÊ

��������á���*��ï	þ�½4ä�þ~w4ä<g;ð
�-ú�ý�!ò�ò�ú��-òú
�ï0önäCw;ð�E�	ò���E��û{����À��ï0û�à!ú�ý�}QäAó�ä û�à!ú�ý	}�ð�ú	����úq

ëWÄRY&^î�Ä

Ò!ê
Ò!è�Qô
ë!è�Óx�Ö�Ó
Î�Ö�ô�þ�½ þ�w g
Ö!è�Óx�Ö�Ó
Î�Ö�ô�þ�½ þ�w g
Ö!è�Õ�Ö�ÞyÍgÒ!Ó ô þ þ þ
Ö!è�×
ã�ã-Õ	Ó
Ö�ô î î î
Ò&Í
Õ�Ö!è�Ï	×
Ò�Ó ôeø&þ î ø&þ
×
Î!è
Ý�Ò&ÍAÜ ô þ~ø&þ w
Ð�è�Óx�Ö�Ó
Î�Ö�ô ö þ�w ö

Ð�è�Ð
ì�ô î î î
Ð�è
Ñ�ì�ô§Ã þ�þ Ã

Ð�è�Õ�Ö�ÞyÍgÒ!Ó ô þ þ þ
ë�Ù!×!Õ�Ö!ò;Í�v�Ó ô î î î
Ý!è�Õ�Ù�ê
Ý!Ó ô ö w
Ü�"!è�Ï	×�×
Þ�Ò�ô þ þ

Õ	Ð;Í
Ï	Ó�è�Ï	×�×
Þ�Ò ôeø&þ~ø&þ
þ Ã w Ï	×éÜ�Ü�Ü-ê���×
Þ
ì!ê�Õ	Ó�è�ê
Ò�Ò�Þ�Ó�Õ�Õ�í�ê
Ò�Ò�Þ!Ó�Õ�Õl×	ã|Ð�×�Ï	ê�Ð��4ï?î�ä0î4ä0î;ð

Ê]YGÄ�ÊgÑ�ÈOÍ¦õÚj��&xÏéCxÏéôk�x�ë�ÄíÒIÄ�ÄR^ofh�ðf`ÑÞÈOÍi^oÆCë�ÈoÅEËCNoÄ�ÊGÒIË¬ÈOÊ&^�Õ#^�ÍIÍ?^
M�ñ
Ò!ê
Ò!è����ï	þuô@þ~w4ä�þuôqg-ð�í�Ò!ê
Ò�è�4ïIw4ä!ô	ä�ô?ð
ë!è�Óx�Ö�Ó
Î�Ö�ô�þ�w g
Ö!è�Óx�Ö�Ó
Î�Ö�ô�þ�w g
Ö!è�Õ�Ö�ÞyÍgÒ!Ó ô þ þ
Ö!è�×
ã�ã-Õ	Ó
Ö�ô î î
Ò&Í
Õ�Ö!è�Ï	×
Ò�Ó ô î ø&þ
×
Î!è
Ý�Ò&ÍAÜ ôeø&þ w
Ð�è�Óx�Ö�Ó
Î�Ö�ôwö!g ö

Ð�è�Ð
ì�ô î î
Ð�è
Ñ�ì�ôwö�ö Ã

Ð�è�Õ�Ö�ÞyÍgÒ!Ó ô ö þ
ë�Ù!×!Õ�Ö!ò;Í�v�Ó ô î î
Ý!è�Õ�Ù�ê
Ý!Ó ô ö w
Ü�"!è�Ï	×�×
Þ�Ò�ô þ þ
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Õ	Ð;Í
Ï	Ó�è�Ï	×�×
Þ�Ò ô þ~ø&þ Î!×
Ö!Ó|Ï�Ù!ê	Î�ë!ÓSÙ!Ó	Þ!Ó
þ w w Ï	×éÜ�Ü�Ü-ê���×
Þ
ì!ê�Õ	Ó�è�ê
Ò�Ò�Þ�Ó�Õ�Õ�í�ê
Ò�Ò�Þ!Ó�Õ�Õl×	ã|Ð�×�Ï	ê�Ð��4ï	þ-ä0î4ä0î;ð

G@ÉEÍCÆ@YGÄ�Íéx
Ò!ê
Ò!è������ï	þuôrg;ðkí�Ò!ê
Ò!è��T��ïI½4ä!ô?ðkí�Ò!ê
Ò!è��4ïIw4äC½�ä�ô?ð
ë!è�Óx�Ö�Ó
Î�Ö�ô g
Ö!è�Óx�Ö�Ó
Î�Ö�ô g
Ö!è�Õ�Ö�ÞyÍgÒ!Ó ô þ
Ö!è�×
ã�ã-Õ	Ó
Ö�ô î
Ò&Í
Õ�Ö!è�Ï	×
Ò�Ó ôeø
ö!g
×
Î!è
Ý�Ò&ÍAÜ ô w
Ð�è�Óx�Ö�Ó
Î�Ö�ô�þ�s�w

Ð�è�Ð
ì�ô î
Ð�è
Ñ�ì�ô�þAö�ö

Ð�è�Õ�Ö�ÞyÍgÒ!Ó ô ö!g
ë�Ù!×!Õ�Ö!ò;Í�v�Ó ô î
Ý!è�Õ�Ù�ê
Ý!Ó ô ö w
Ü�"!è�Ï	×�×
Þ�Ò�ô þ þ

Õ	Ð;Í
Ï	Ó�è�Ï	×�×
Þ�Ò ô þ~ø&þ Î!×|Ï�Ù!ê
Î�ë�Ó�×	Î ÕéÐ;Í
Ï	Ó|Ï	×�×	Þ�ÒEØ
þ þ w Ïé×éÜ�Ü�Ü-ê���×	Þ
ì!ê�ÕéÓ�è�ê
Ò�Ò�Þ!Ó�Õ�Õ�í�ê
Ò�Ò�Þ!Ó�Õ�Õ�×
ã{Ð�×�Ï	ê�Ð��T��ï�U4ä0î;ð[×
Þ��4ïéþ;ä<U4ä0î-ð

ê¿Ê�Ó�Ä�ÊGÄ�ÍA^�ÕXx�ë�ÄIY&^î�ÄoÆ@YGÄoÑ�È�Õ¬Õ¬È�ëòËÛÊGÓ�ÍIÉGÕ¬ÄÔÆ�ÈÎÉ&dEÅ�^�ÆIÄïfU�ðf�É&dEÈOÊVân���Iâ�tÀà��q�������'kÂÈOÍu�Iâ��2PR������ã �����
àj����á ��
������'kGé

ê-ÑFÆ@YGÄíÒIÕ¬Ë¬Ç�ËÏÊGÓÎÈGÇ�Ç�ÉEÍCÒU^�ÆòÅEËcNÚÄ�ÊGÒIË¬ÈOÊv�íë�Ë¬Æ@YSÒ�Ç	^�ÕC^�Í�ËÏÊGÅEÄ���à�x
ÒIÆIÄ	d × ñvf@ÊGÅgÆ@YGÄUdEÍCÈGÇ�Ä�ÒIÒIÈGÍTÇ�ÈOÈOÍÝÅEËÛÊ&^�ÆIÄÐÆgY&^�Æ(YGÈ�Õ¬ÅEÒ�Æ@YGÄ�ËÏÊGÅEÄ��ÂÒ	x�ÒIÄ�Æ�^�Ò�ÒIÈOÇ�ËC^�Æ�Ä�ÅÂÒIÕ¬Ë¬Ç�Ä Ç�ÈOÈGÍCÅ�^�Ç�Ç�ÈOÍÝÅ WËÏÊGÓ�Õ+M�ñíj-ËôÑBÅEËCNoÄ�ÊGÒIË¬ÈOÊÀÅÀÇ�È�Õ¬Õc^�dGÒIÄ�Ånx@ÊGÈïÇ�Y&^�ÊGÓ�ÄíÈOÊSÒIÕ¬Ë¬Ç�Ä Ç�ÈOÈGÍCÅMk
ÒIÆIÄ	db�Eñ]NoÉGÕ¬ÆIËCdGÕ+M&ÅEË¬ÒIÆ Ç�ÈOÅEÄOj-Å4w × k�x÷Õ Ä��OÆIÄ�Ê�Æ�j-Å4w × k�x÷Õ ÕCO(j-Å4w × kéx÷Õ É&O(j-Å4w × k�x�^�ÊGÅíÕ ÒIÆ~ÍCË¬ÅEÄOj-Å4w × knO!MðÕ Ä��OÆIÄ�Ê�Æ�j-ÅMké¬
Ò�ÆIÄ	dbK�ÍCÄ	dGÕC^�Ç�Ä·Å�^�Å�j × é ×�× x÷ËÏkiO!MgÅ�^�Å�j × é ×�× x÷Ëxw × kéx�Ëxy × xÏñÏñ/ñCxóÍ?^�Ê&s
ÒIÆIÄ	dk�Mñ�Í?^�Ê&sRy Í?^�Ê&s W ×
ÒIÆIÄ	dS Eñ]O&^�Ò�Ä ^�ÅEÅMÍCÄ�Ò�Ò@y`Õ¬ÈGÇ	^�Õ(õÂjXJ&xLJ&x Ó�Õ¬È-O&^�ÕC��Õ¬ÈOÇ	^�Õ7jÞÒ~k�xLJ&xqJ�k
z�È�ëZÅEÈÂë�ÄRsGÊGÈ�ë�ÆgYGËÌÒðË¬Ò ÍÝËÌÓ;Y�ÆÐø

GFËÏÍCÒIÆ	x3ë�ÄÂÊGÄ�Ä�Å�ÆIÈSÄ�ÊGÒ~ÉEÍCÄÔÊGÈGÅEÄ�dEÍCÈ�ÓOÍ?^!N j�ÍIÉEÊ�ÆIËCNoÄ�kíÇ	^�ÊÎÒ�ÆIË¬ÕÌÕ¦Ç�ÈOÍIÍCÄ�Ç�Æ�Õ_M�Æ~ÍA^�î�Ä�ÍCÒIÄ&Õ¬ÈGÇ	^�ÕµÄ�Õ¬Ä WNoÄ�Ê�Æ�Ò�ñ8(�Õ¬Ä	^�ÍCÕ+M!xEÆgYGÄíÑ�È�Õ¬ÕÌÈ�ë�ËÏÊGÓgÕ¬ÈOÈ-db^�Ç�Ç�Ä�ÒIÒIÄ�ÒðÕÌÈGÇ	^�Õ(Ä�Õ¬Ä	NoÄ�Ê�ÆðÇ�ÈOÍIÍCÄ�Ç�ÆIÕ+M!x
�-ú�ÍSí{Ð�è�Ð
ì4ï	þ
ðyäPÐ�è
Ñ�ì�ï	þ
ð&äPÐ�è�Õ�Ö�Þ&Í@Ò!ÓÈï	þ
ð�-ú��}íÿÐ�è�Ð
ì4ïÝw;ð&äPÐ�è	Ñ�ì4ïIw;ðyäPÐ�è�Õ�Ö�Þ&ÍgÒ!ÓÈïÝw;ð

Ø�Ø�Ø·��ï�Í&äC�;ðçØ�Ø�Ø����*�-ú����*�-ú
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ÈOÍ
�-ú�ÍSí{Ð�è�Ð
ì4ï	þ
ðyäPÐ�è
Ñ�ì�ï	þ
ð&äPÐ�è�Õ�Ö�Þ&Í@Ò!ÓÈï	þ
ð�-ú��}íÿÐ�è�Ð
ì4ïÝw;ð&äPÐ�è	Ñ�ì4ïIw;ðyäPÐ�è�Õ�Ö�Þ&ÍgÒ!ÓÈïÝw;ð

Ø�Ø�Ø·��ï0ì!ê�Õ	ÓlñrÍSñ7ïI��ø�Ð�è�Ð
ì�ïIw;ð�ð
óéÐ�è�Óx�Ö�ÓéÎ�Ö�ï	þ
ð	ð����*�-ú����*�-ú
« Ä�Ç�ÈOÊGÅnxEë�ÄíÒ@YGÈGÉGÕÌÅÀÒIÄ�ÄR¨<;!ª��§E;!/e;�ªu¯�§e;E7:9�^�ÊGÅ�;!ª&¯!§e;n/�¨M;!ª�u§e;{7i9íËÏÊGÅEÄ��SÇ�ÈOÊ�î�Ä�ÍCÒIË¬ÈOÊGÒòÇ	^�ÊbOEÄ

dEÄ�Í�Ñ�ÈOÍ?NoÄ�ÅÀÇ�ÈOÍIÍCÄ�Ç�Æ�Õ_M�ñVGMÈOÍ¦ËÏÊGÒIÆ@^�ÊGÇ�Ä!x
9@,/%}|s0M,�~<,Ï%(p�03,q��+����a^�ÒIÒ~É&NoÄíË(Ë¬Ò�^ÂÊGÈOÍ?N�^�Õ¬Ë_��Ä�ÅVjXJ W O&^�Ò�Ä�ÅMk�Ó�Õ¬È-O&^�Õ(ËÏÊGÅEÄ��

Ò&Í
Õ�Ö!è!Ï	×
Ò!Ó
í�î�ô
Þ!Ó	Ö�Ñ�Þ�Î�Ð�è�Ð
ì�ñ&Í	ó	Ð�è�Õ�Ö�Þ&ÍgÒ!Ó4æbï0ã!×	Þ|Ó-ÍgÖ�Ù!Ó
Þ{Ï	×�Ð�Ð�ê	Ý;Õ!ÍgÎ�ë{Ï	ê�Õ	Ó;ð�Ø

Ò&Í
Õ�Ö!è!Ï	×
Ò!Ó}Ô{î�ô�}írÍ	ó�Ö!è�Õ�Ö�Þ&ÍgÒ!Ó
ñ�Ö!è�×
ã�ã-Õ�Ó
Ö�ä�}íV�SÜ-×	ÒrÛgì!Ð�×�Ï��-ø�Õ�Í�v!Ó;ÛIã!×
Þ�Ö�Ù!Ó}Ý�Þ�×�Ï	Ó�Õ�Õé×
Þ}Ù!êtyÍgÎ�ë�Ö�Ù!Ó*�4ä
Íbí|ã�Ð�×�×
Þ4ïÝ� ! Ö!è�Õ�Ö�Þ&ÍgÒ!Ó-ð;ä
Þ!Ó	Ö�Ñ�Þ�Î�Ð�è�Ð
ì�ñ&Í	ó	Ð�è�Õ�Ö�Þ&ÍgÒ!Ó4æ yüÎ�× Î�Ó�Ó
Ò�ã!×
Þÿê
ì;Õ&ï0ÒyÍ
Õ�Ö!è�Ïé×
Ò!Ó;ðIÙ!Ó
Þ!Ó
��ã�ù!ÓSÜ-ê��-Ó}Ñ;Õ	Ó|×	ã|ê	ì;Õ&ï0Ò&Í	Õ�Ö!è�Ï	×	Ò!Ó;ð&ä�Ö�Ù!Ó�ê�Ð
ë�×
Þ&ÍgÖ�Ù	Ü�ù!×
Ñ!Ð	Ò�ì�Ó�}írÍ	ó�Ö!è�Õ�Ö�Þ&ÍgÒ!Ó
ñ�Ö!è�×
ã�ã-Õ�Ó
Ö�ä Ý!×�Õ!Í@Ö&Í�×
Î�×	Î|Ö!ÓéÜ�Ý!Ð�ê
Ö!Ó�}íV�SÜ-×	ÒrÛgì!Ð�×�Ï��-ø�Õ�Í�v!Ó;ÛIã!×
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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&súËÌÆº÷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

×  !�



� �+� �W�¦¥³� ¨�� � ¡ ª

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

×  �|


