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�"Ø ?f@BÙ)Ú,@B?$Û�Ü +bÝ)Þ Üq?A@ Ø Ú,ßÂ@ Ý)Þ4à ?$áaß â)Úäã Ù)F Ý F�?A@$ß Fa@ +,ÞÂÝ Ükß Ú;â©? Þ ?A@BÜqF�Ù)Ú Ý @$@B? Þ ?$F Ý ÜqÙ)F�åªß Ü ØäÝ C Ý9æ ßÂC + C
?$Ú�?$F�â)ç�Ù;ã�è)é ¬ ? ­êÝ Ú à7Ý @BÙ)Ú!Ükß Ú + Ù + á�DE? Ý Cë@ + F�F�?$Ú\Ü�Ù;ã <)ìÂ: C � Ù)Ú©Ü Ý F�â)?$Ü¨ß á�Û�F�?$á¼?$Ú!Üq? à�ì
�"Ø ?ªC Ý @ Ø ß Ú�?
C Ý9í ?$á + á�?¨Ù;ã;Ü Ø ?�á + ÛE?$Fa@BÙ)Ú à0+ @BÜkß Ú�â ��� á�ç\á�Üq?AC Ý Ú à Ù)Ü Ø ?$Fw@BÙ;C¨ÛtÙ)Ú;?$Ú!Üqá�Ü ØbÝ Ü�åªß ÞÂÞ DE?A@BÙ;Cr? Ý�î�Ý ß ÞÂÝ D Þ ?
Ý ã Üq?$F�Ü Ø ? à ?A@BÙ;C7C¤ß á�áaß Ù)Ú,ß Ú�âwÙ;ã �%���Eì;�"Ø ?�DE? Ý Cïåªß ÞÂÞ DE? Ý @$@B? Þ ?$F Ý Üq? à ß Úfá�? î ?$ÚWÛ Ý á�á�?$á�Ü Ø F�Ù + â Ø6ÝwÞ ß Ú Ý @
åªß Ü ØPÝ Ú�?$Ú�?$F�â)çWâ Ý ß Ú�Ù;ãbð ì é ¬ ? ­ ÛE?$F�Û Ý á�á ì

ßÂßÂß



×Jñ�òPÕfó�òPÕfÔ

ô �$[�jmcyl�sbV,_�jk��l�[õ^�[,s&Y!¡�Y\_�Vbjm�Z�;Y�imVb���P^�cah ô

ö ��`�h�ik��_Ai©�Pl;jm�Z��^�jm�Zl;[�^�[bs&cyY\÷�V,�ZcyY!�PY![�jmi ø
è ìÂ: '.Ý)à F�Ù)Ú,ßÂ@
Û Ø ç\áaßÂ@Bá�åªß Ü Ø ? Þ ?A@BÜqF�Ù;C Ý â)Ú�?$ÜkßÂ@�Û�F�Ù)DE?$á ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ú
è ì è ( @$ß ?$Ú\Ükß û,@�Ù)D%üý?A@BÜkß î ?$á.Ù;ã ���%�"� ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì é

è ì è ìÂ: � ?$å/Û Ý F¼ÜqÙ)Ú à ß á�ÜqFaß D + Ükß Ù)Ú�á Ý Ú à1à ß á�ÜqFaß D + Ükß Ù)Ú Ý CrÛ Þ ß Ü +,à ?$á ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì é
è ì è ì è þ +bÝ F í!� â Þ + Ù)Ú-@BÙ)F�F�? ÞÂÝ Ükß Ù)Úbÿ à ß á�ÜqFyß D + Ükß Ù)Ú Ý Ú à ã F Ý â;Cr?$Ú\Ü Ý Ükß Ù)Úäã + Úb@BÜkß Ù)Ú�á ì�ì¨ìùì =
è ì è ì ð þ +bÝ F í ß Ú\Üq?$F Ý @BÜkß Ù)Ú�á�ß ÚJÚ + @ Þ ?Aß ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �

è ì ð �
?$çW? æ Ût?$FyßÂCr?$Ú!Üqá ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8
è ì ð ìÂ: ��æ @ Þ + áyß î ? � Ù;CrÛ;ÜqÙ)ÚJáa@ Ý ÜqÜq?$Faß Ú�â ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8
è ì ð ì è ��æ @ Þ + áyß î ?fCr?$á�Ù)Ú�Û�F�Ù à0+ @BÜkß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8
è ì ð ì ð ( Ûbß Ú Ý Ú à á�?AC7ß � ? æ @ Þ + áaß î ? Ø,Ý)à F¼Ù)Ú1Û�F�Ù à0+ @BÜkß Ù)Ú ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :)<
è ì ð ì ú ��+ @ Þ ? Ý F�Ü Ý F¼â)?$Üqá ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :)<

è ì ú � Ù)á�áaß D Þ ? à ?$Üq?A@BÜkß Ù)Ú6á�?$Ü�� + Û ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :)<
è ì é � ? Ý CëF¼?�� + ß F¼?ACr?$Ú!Üqá ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :):

� {r¡���Y\ca�Z�PY![�jm^;X�^;caY\^�i ô	�

ø �.l;XZ^�cy�Z��Y!sõY\XZY!_�jkcal�[�ikl;Vbca_�Y ô ø
ú;ìÂ: ��Ø ç\áaßÂ@Bá�D Ý @ í â)F¼Ù + Ú à�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :9ú

ú;ìÂ:)ìÂ: ��Þ ?A@BÜqF�Ù)Ú	ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Úvß ÚJá�?AC7ßÂ@BÙ)Ú à0+ @BÜqÙ)F�á ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :9ú
ú;ìÂ:)ì è ��Þ ?A@BÜqF�Ù)Ú	? æ ÜqF Ý @BÜkß Ù)Úäã F¼Ù;C Ü Ø ?�á�?AC7ßÂ@BÙ)Ú à0+ @BÜqÙ)F ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :9ú
ú;ìÂ:)ì ð ��Þ ?A@BÜqF�Ù)Ú	Ù)Û;ÜkßÂ@Bá�åªß Ü Ø Û Ø Ù)ÜqÙ)á�Ù + Fa@B?$á ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :9ú

ú;ì è �"Ø ?¨ÛEÙ ÞÂÝ Faß 
$? à á�Ù + Fa@B? Ý Ü 57��5¤# ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :9ú
ú;ì è ìÂ: ��Ø Ù)ÜqÙE@ Ý Ü Ø Ù à ?$á ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :	�
ú;ì è ì è ' ß â Ø ?$F�D + Ú,@ Ø @ Ø,Ý F�â)?$á�ã Ù)F ���%�"��ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :	�

ú;ì ð ��Ý Ü Ø Ù à ? Þ ßÂã ?$ÜkßÂCr?©@BÙ)Ú;áaß à ?$F Ý Ükß Ù)Ú�á ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :	�
ú;ì ð ìÂ: � Faß Ú,@$ß Û Ý)Þ�Ý)à)î�Ý Ú\Ü Ý â)?$á�Ù;ã Þ Ù Ý)à � Þ Ù�@ í á¼ç!á�Üq?AC¨á ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :	�
ú;ì ð ì è � ßÂã ?$ÜkßÂCr? Þ ßÂC7ß Ükß Ú�â7?
�t?A@BÜqá ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì :)8
ú;ì ð ì ð � Ù)Úb@ Þ + áaß Ù)Ú-ã Ù)F�Ü Ø ? ���%�"��à ?$áaß â)Ú ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è <

ú;ì ú �%Ý á¼?$F�á�ç\á�Üq?AC ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è <
ú;ì é � Ù ÞÂÝ FaßÂCr?$ÜqF�ç Ý Ú à á�Û,ß Ú1Ü + Úbß Ú�â ì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è :
ú;ì = �
Ý @ í � + Û6á�ç!á¼Üq?AC ì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è :

� �2�Z_�cyl;jmcyl;[õ�Z[��*Y!_Ajml;c ö	�
é ìÂ: �0+ Ú à�Ý Cr?$Ú\Ü Ý)Þ Û�F�Ù)ÛE?$F�Ükß ?$á Ý Ú àJà ?$áaß â)Úv@BFaß Üq?$Faß Ý ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è)ð

é ìÂ:)ìÂ: � Ù Ø ?$F�?$Ú,@B?©@BÙ)Ú à ß Ükß Ù)Ú Ý Ú àJÞ Ù)Ú;â;ß Ü +,à ß Ú Ý)Þ C¨Ù)Ükß Ù)Ú ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è)ð
é ìÂ:)ì è � F Ý Ú�á î ?$F¼á�?©CrÙ)Ükß Ù)Ú ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è)é

é ì è (0+ D;á�ç!á¼Üq?ACrá Ý Ú à C Ý ß Ú-@BÙ;CrÛEÙ)Ú�?$Ú!Üqá ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è �

î



é ì è ìÂ: 56Ý â)Ú�?$Üqá ì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è �
é ì è ì è � @$@B? Þ ?$F Ý ÜqÙ)Frá�ÜqF + @BÜ + F�? Ý Ú àJ��� á¼ç!á�Üq?AC ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è �
é ì è ì ð 5 Ù)Ú,ß ÜqÙ)F.á�ç!á¼Üq?AC ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì è 8

é ì ð � Ü�å�Ù	� á�Ü Ý â)? �b��5 @ Ý áy@ Ý)à ?fã Ù)F ���,�"� ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð <
é ì ð ìÂ: # Ú�ü�?A@BÜqÙ)F Þ ß Ú Ý @ ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð <
é ì ð ì è � ß F�á�ÜwC7ßÂ@BF�Ù)ÜqF�Ù)Ú�� ��:	�6ì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð :
é ì ð ì ð � F Ý Ú�áaã ?$F Ý Ú à C Ý Ük@ Ø ß Ú;â7ÜqÙ � è ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð)è
é ì ð ì ú ( ?A@BÙ)Ú à C7ßÂ@BF�Ù)ÜqF�Ù)Ú�� � è ��ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð)è
é ì ð ì é ( Ûbß Ú à ç!Ú Ý C7ßÂ@Bá ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð)è

� �;V���Y!cy_�l;[bsbV,_�jk��[b�v�Z[��*Y!_�jkl;c ���
= ìÂ: �"Ø ? (;�ïÞ ß Ú Ý @ ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð)ð

= ìÂ:)ìÂ: ��Ý�î ß Ükß ?$á Ý Ú à @BF¼ç)Ù;CrÙ à)+,Þ ?$á ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð)ð
= ìÂ:)ì è �"Ø ? ��� á�ç\á�Üq?AC ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð ú
= ìÂ:)ì ð � F¼ç)Ù)â)?$Ú,ßÂ@ Þ Ù Ý)à ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð ú

= ì è �"Ø ? � F�?Aß Ú�ü�?A@BÜqÙ)F ì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð ú
= ì è ìÂ: � F�Ù)ÛEÙ)á�? à áa@ Ø ?ACr? ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð)é
= ì è ì è � ? Ý C à ç!Ú Ý C7ßÂ@Bá ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð)é
= ì è ì ð ��Þ ?A@BÜqF�Ù)Ú	á¼Ù + Fa@B? ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð)é
= ì è ì ú � Ù ÞÂÝ Faß 
$? à á�Ù + Fa@B? ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð)=
= ì è ì é (0+ D Ø,Ý FaCrÙ)ÚbßÂ@�D + Ú,@ Ø ?$Fù@ Ýqî ß Ü�ç ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð �

= ì ð � ?A@$ß Fy@ +,ÞÂÝ Ükß Ù)Ú�áa@ Ø ?AC¨? ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð �
= ì ð ìÂ: : è ��5 ? ­ DE? Ý C Þ ß Ú�? ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð �
= ì ð ì è � ?A@$ß Fa@ +,ÞÂÝ Ükß Ù)Ú6Dt? Ý C Þ ß Ú�?$á ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ð �
= ì ð ì ð � C7ß ÜqÜ Ý Ú,@B? Ý Ú à ?$Ú�?$F�â)çfá�Û�F�? Ý)à ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ú;:

� �2^��Z[�ca�Z[b� ø ö
�)ìÂ: � Û�ÜkßÂ@ Ý)Þ CrÙ à0+,Þ ?$á ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ú è

�)ìÂ:)ìÂ: � ß Ú Ý @ ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ú è
�)ìÂ:)ì è ( Û;F�? Ý)à ?$F ì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì ú��
�)ìÂ:)ì ð � Fa@ ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì é)è
�)ìÂ:)ì ú � ?$Ü + F�ÚJDE? Ý C Þ ß Ú�?$á ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì é)=
�)ìÂ:)ì é � Ù;C�D,ß Ú�?$F ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì = <

�)ì è 5 Ù à0+bÞ ?©ß Ú!Üq?$â)F Ý Ükß Ù)Ú ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì = ú
�)ì ð � C¤ß ÜqÜ Ý Ú,@B? Ý Ú à ?$Ú�?$F�â)çWá�Û�F�? Ý)à ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì = ú
�)ì ú � ? Ý Cëáyß 
$? Ý Ú àJÝ ÛE?$F�Ü + F¼? ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì =)=

� �.l;XZ^�cy�Z��^�jm�Zl;[ � �
�)ìÂ: ( Û,ß Ú à ç!Ú Ý C7ßÂ@Bá Ý Ú à1à ?$ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú à0+ ?¨ÜqÙ¤?$Ú�?$F�â)çfá�Û�F�? Ý)à ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì = �
�)ì è � Ú;?$F�â)çWá�Û�F�? Ý)à7ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì = �
�)ì ð � Ù)Ú,@ Þ + áaß Ù)Ú ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì = 8

î ß



� �rl�XZX�Y\_�jm�Z��Y	Y\��Y\_�jmi!d,]�Y\^�� ]bcyY!^�x�nqV�� � ô

ô	��� �;Y\cy����Y\£ l���jm`bY�p�{r��� ~ imh�imjmY\� � ø

ô;ô {rp ~ { � ~ imh�ikjmY!� � �
:):)ìÂ:õ��Ý�î ß Ükß ?$á Ý Ú à @BF�ç)Ù)á¼Ü Ý Üqá ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � é
:):)ì è � Ùkå�?$F�@BÙ + Û Þ ?$F�á Ý Ú à�Ø ß â Ø ?$F�Ù)F à ?$FªCrÙ à ?¤@BÙ + Û Þ ?$F�á ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�
:):)ì ð 5 Ù à ß ûb@ Ý Ükß Ù)Ú�á�ÜqÙ6@ Ýqî ß Ükß ?$á�DE?Aã Ù)F�?¨F�? + á�? ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�
:):)ì úë��� ÛEÙaå�?$F�Û ÞÂÝ Ú!Ü Ý Ú à @BÙ)Ú!ÜqF¼Ù Þ á ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �)8
:):)ì é � Ùaå�� ÛEÙkå�?$F�@BÙ)Ú\ÜqF�Ù Þ á ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �)<
:):)ì = ��� F¼?Aã ?$F�?$Úb@B? à ß á�ÜqFaß D + Ükß Ù)Ú ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �)<
:):)ì��õ��Ý�î ß Ü¸ç1Ü + Ú,ß Ú�â ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �)<

ô;ö �2l;�PY![�jkV,� i �bcaY\^�s�s,VbY	jkl�� ~ �bô
: è ìÂ:õ�,+ Ú,@ Ø-Þ ?$Ú�â)Ü Ø ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �):
: è ì è ��Ý�î ß Ü¸ç!� û�? ÞÂà Ù)áa@$ß ÞÂÞÂÝ Ükß Ù)Ú�á ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �):
: è ì ð ���äÝ C¨Û Þ ß Ü +,à ? Ý Ú à Û Ø,Ý á�?¤@BÙ)Ú\ÜqF�Ù Þ ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � è

: è ì ð ìÂ:���� Û Ø,Ý á�? ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � è
: è ì ð ì è � CrÛ Þ ß Ü +,à ?¤@BÙ)Ú!ÜqF�Ù Þ Ù;ã ��� ÛEÙkå�?$F ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � è

: è ì úë��� ã ?$? à D Ý @ í Ù)Ú î ?A@BÜqÙ)F�á + C2Ù;ãb@ Ýqî ß Ü�çJû�? ÞÂà á ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � è
: è ì é ��+ Cr?$FaßÂ@ Ý)Þ áaßÂC +bÞÂÝ Ükß Ù)Ú�á�Ù;ã;Ü Ø ?�?$Ú�?$F¼â)çfá¼Û�F�? Ý)à ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � è
: è ì = � ?$? à D Ý @ í Ù)ÚJDE? Ý C2?$Ú;?$F�â)ç ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � ð

ô	� �rcyh;l��;Y\[,�Z_�i � ø
: ð ìÂ:P# Ú!ÜqF�Ù à0+ @BÜkß Ù)Ú ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �9ú
: ð ì è � ? î ß ?$å/Ù;ã Ø ? Ý Ü Þ Ù Ý)à á Ý Ú à ÜqÙ)Ü Ý)Þ @BÙ\Ù Þ ß Ú�â7ÛEÙkå�?$F�F�?�� + ß F�? à ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �9ú
: ð ì ðõ>�?$áa@BFaß Û�Ükß Ù)Ú6Ù;ã;Ü Ø ?©@BF�ç)Ù)â)?$Ú,ßÂ@�á�ç\á�Üq?AC ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �9ú

: ð ì ð ìÂ:�' ? Þ ß + C ß Ú î ?$Ú\ÜqÙ)F�ç Ý Ú à á�ÜqÙ)F Ý â)? ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � é
: ð ì ð ì è � ?Aã Faß â)?$F Ý ÜqÙ)F�á Ý Ú àJà ß á�ÜqFaß D + Ükß Ù)Ú1DEÙ æ ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � é
: ð ì ð ì ð � F Ý Ú�áaã ?$F Þ ß Ú�?$á ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � =
: ð ì ð ì ú 5 Ù à)+,Þ ? Ø,Ý F à å Ý F�? ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � =

: ð ì úõ# Ú,ã F Ý á�ÜqF + @BÜ + F¼?¨F�?�� + ß F�?ACr?$Ú\Üqá ì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � =
: ð ì ú;ìÂ:��,+ ß ÞÂà ß Ú;â)á ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � =
: ð ì ú;ì è � F Ý Ú�?$á ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì � =
: ð ì ú;ì ð � Ùkå�?$F.á + Û�Û Þ ç ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�
: ð ì ú;ì ú � Ù\Ù Þ ß Ú�â7å Ý Üq?$F ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�
: ð ì ú;ì é ­ ?$Ú\Ükß ÞÂÝ Ükß Ù)Ú ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�
: ð ì ú;ì = # Ú�á�ÜqF + Cr?$Ú!Ü Ý Ükß Ù)Ú Ý ß F ì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�

: ð ì é � Ù)á�áaß D Þ ?ªå Ý ç!á�Ù;ã�Ù)Û;ÜkßÂC7ß 
 Ý Ükß Ù)Ú�ÜqÙ7F�? à0+ @B?¤@BÙ)á¼Üqá ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�
: ð ì é ìÂ:�� ÛE?$F Ý Ükß Ú;â�Üq?ACrÛE?$F Ý Ü + F�? ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�
: ð ì é ì è 56Ý9æ ßÂC + CëF�?Aã Fyß â)?$F Ý ÜqÙ)F�áaß 
$? ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�
: ð ì é ì ð ��à ß �t?$F�?$Ú\Ü�å Ý çWÙ;ãb@BÙ)Ú\ÜqF Ý @BÜkß Ú�â�@BF�ç)Ù)â)?$Ú,ßÂ@�ÛtÙaå�?$F ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�

î ßÂß



: ð ì é ì ú�# CrÛ�F�Ù î ? à @ Ý�î ß Ükß ?$á ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �	�

ô ø��2^���[,Y\jmi ���
:9ú;ìÂ:P� Fa@ à ß ÛEÙ Þ ?$á ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì �)8
:9ú;ì è � Fa@"� +,Ý)à F + ÛEÙ Þ ?$á ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8)<
:9ú;ì ð � Fa@
á�? æ Ü + ÛEÙ Þ ?$á ì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8):
:9ú;ì úõ� Fa@�@BÙ)F�F�?A@BÜqÙ)F à ß ÛEÙ Þ ?$á ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 è
:9ú;ì é ( Û�F¼? Ý)à ?$F à ß ÛEÙ Þ ?$á ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 è
:9ú;ì = ( Û�F¼? Ý)à ?$F#� +,Ý)à F + ÛEÙ Þ ?$á ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 è
:9ú;ì��õ� ß Ú Ý @"� +bÝ)à F + ÛEÙ Þ ?$á ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 ð
:9ú;ì��õ� ß Ú Ý @�@BÙ)F�F�?A@BÜqÙ)F à ß ÛEÙ Þ ?$á ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 ð
:9ú;ìÂ8õ� ?$Ü + F�Ú�� Þ ß Ú�?$� +,Ý)à F + ÛEÙ Þ ?$á ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 ð
:9ú;ìÂ:)<�(0+ C¤C Ý F�ç¤Ü Ý D Þ ?$á ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 ð

ô	� §¨^�_AV,Vb� ���
: é ìÂ:õ�"Ø ? Þ ß Ú Ý @ î�Ý @ +;+ C2á�ç\á�Üq?AC ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 é
: é ì è �"Ø ? Ý Fy@Bá î3Ý @ +�+ C2á�ç\á�Üq?AC ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 é

: é ì è ìÂ:��"Ø ?¨á�ç!Úb@ Ø F�Ù)ÜqF¼Ù)Ú�� F Ý)à ß Ý Ükß Ù)Ú	á�ÛE?A@BÜqF + C ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 é
: é ì è ì è � Ù)Ú;á�?�� + ?$Ú,@B?$á�Ù)ÚJÜ Ø ? î�Ý @ +�+ C2á�ç\á�Üq?AC à ?$áyß â)Ú ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8 =

: é ì ð ­�Ý @ +�+ Cëá�ç\á�Üq?AC ÞÂÝ ç)Ù + Ü ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì 8	�
: é ì ð ìÂ:�( ?A@BÜqÙ)Fyß 
 Ý Ükß Ù)Ú Ý Ú à�î�Ý @ +;+ C î3Ý)Þ î ?$á ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<):
: é ì ð ì è �"Ø ? î�Ý @ +�+ C�CrÙ)Ú,ß ÜqÙ)Faß Ú;â7?�� + ß Û,Cr?$Ú\Ü ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<):

: é ì úë� Ù)Ú,@ Þ + áaß Ù)Ú ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<):

ô	� e�Y\^�� sb�Z^��;[bl;imjk��_Ai ô	���
: = ìÂ:õ� ÛE?$F Ý Ükß Ù)ÚvCrÙ à ?$á ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)< ð
: = ì è � ? + á�?�Ù;ã �%��� ?�� + ß Û,Cr?$Ú\Ü ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)< ð
: = ì ð � ? Ý C%� ÛEÙ)áaß Ükß Ù)ÚäCrÙ)Ú,ß ÜqÙ)Faß Ú�â¤á�ç!á¼Üq?AC ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)< ð

: = ì ð ìÂ:��,+ ÜqÜqÙ)ÚvCrÙ)Ú,ß ÜqÙ)F�á ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)< ð
: = ì ð ì è ��Þ ?A@BÜqF�Ù;C Ý â)Ú�?$ÜkßÂ@�@BÙ + Û Þ ?$F¼á ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<9ú
: = ì ð ì ð � F¼Ù)Ú!Ü�� ?$Ú à ? Þ ?A@BÜqF�Ù)Ú,ßÂ@Bá ì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<9ú

: = ì úë� ? Ý C%�¼@ + F�F¼?$Ú!Ü�CrÙ)Ú,ß ÜqÙ)F�á ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<9ú
: = ì é �,+ Ú,@ Ø-Þ ?$Ú�â)Ü Ø ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<9ú
: = ì = � C¤ß ÜqÜ Ý Ú,@B?fCr? Ý á + F�?ACr?$Ú\Üqá ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<9ú
: = ì��õ� Ù ÞÂÞ ßÂC Ý ÜqÙ)F¼á ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)< é
: = ì��õ� Ù ÞÂÝ FaßÂCr?$Üq?$F ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)< é
: = ìÂ8õ� ? Ý C%� Þ Ù)á�á�CrÙ)Ú,ß ÜqÙ)F�á ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)< é

ô � �.l�£ªY\cW_�l;[���Y!cyjmY\cai ô	���
:	�)ìÂ:õ��� ÛEÙaå�?$Fª@BÙ)Ú î ?$F�Üq?$F�á ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)< =
:	�)ì è 56Ý â)Ú�?$Ü�ÛEÙkå�?$Fw@BÙ)Ú î ?$F�Üq?$F�á ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)< =

ô	� �.l�£ªY\cWs,�Zimjmcy�Z],Vbjm�Zl;[ ô	���

î ßÂßÂß



:	�)ìÂ:õ� Ù Ý)à/ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<	�
:	�)ì è �"Ø ? ���%�"� ÛtÙaå�?$F�Ú�?$Ü�å�Ù)F í ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<	�
:	�)ì ð � ? Ý @BÜkß î ?wÛEÙkå�?$Fw@BÙ;CrÛE?$Ú�á Ý Ükß Ù)Ú Ý Ú àwØ,Ý FyCrÙ)Ú,ßÂ@Bá�û Þ Üq?$F¼á ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<)8
:	�)ì úë(�Ý ã ?�ÛEÙkå�?$F ì�ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<)8
:	�)ì é # Ú�á�Ü Ý)ÞÂÞÂÝ Ükß Ù)Ú�á�ß ÚJÜ Ø ?�Ü + Ú�Ú�? Þ�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<)8
:	�)ì = (0+ C¤C Ý F�ç¤Ù;ã"C Ý ß Ú�Û Ý F Ý Cr?$Üq?$F�á ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:)<)8
:	�)ì��õ� Ùaå�� î Ù Þ Ü Ý â)? à ß á�ÜqFaß D + Ükß Ù)Ú,ÿ ú;<)<	& è)ð <,­ ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:):)<
:	�)ì��õ(�Ý ã ?$Ü�ç1á�ç\á�Üq?ACrá ì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:):)<

ô	� �r�Z���ZX
{r[,����[bY\Y!cy�Z[,� ô;ô;ô
:)8)ìÂ: >�?$áa@BFaß Û�Ükß Ù)Ú6Ù;ã;Ü Ø ?�Û�F�Ù3ü�?A@BÜ ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:):):

:)8)ìÂ:)ìÂ:�¬ ?$Ú;?$F Ý)Þõì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:):):
:)8)ìÂ:)ì è 56Ý @ Ø ß Ú;?ùÜ + Ú�Ú;? Þ�Ý Ú à ß Ú�ü�?A@BÜqÙ)Fw@ Ý�î ?$F�Ú ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:):):
:)8)ìÂ:)ì ð 56Ý @ Ø ß Ú;?ùá + Fyã Ý @B?¨D + ß ÞÂà ß Ú�â)á Ý Ú à F¼? ÞÂÝ Üq? à á�ÜqF + @BÜ + F�?$á ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:): é
:)8)ìÂ:)ì ú ��æ ÛE?$FaßÂCr?$Ú\Ü Ý)Þ�Ý F�? Ý á ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:): =
:)8)ìÂ:)ì é � Ù Ý)à áaÿ�ã ?$Ú,@B?$á Ý Ú àJÞÂÝ Ú à áa@ Ý Ûbß Ú�â ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:):	�

:)8)ì è('KÙ)F í ß Ú�â 5 ?$Ü Ø Ù à á ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:):	�
:)8)ì è ìÂ:�¬ ?$Ú;?$F Ý)Þ Ù)F�â Ý Úbß 
 Ý Ükß Ù)Ú ì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:):	�
:)8)ì è ì è)'KÙ)F í Û;F�ÙE@B? à)+ F�?$á Ý Ú à Û ÞÂÝ Ú;Ú,ß Ú�â ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:):)8

ö	� �rl�l�XZ��[b� ô;ö	�
è <)ìÂ: >�?AC7ß Ú�?$F Ý)Þ ß 
$? à � å Ý Üq?$F Ý Ú à @ Ø ß ÞÂÞ ? à � å Ý Üq?$FrÛ�F�Ù à0+ @BÜkß Ù)Ú Ý Ú àJà ß á�ÜqFaß D + Ükß Ù)Ú�Û ÞÂÝ Ú!Ü*� (�
 ìùìK: è <

è <)ìÂ:)ìÂ:��"Ø ß ÞÂÞ ? à � å Ý Üq?$F.Û ÞÂÝ Ú\Ü ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è :
è <)ìÂ:)ì è 56Ý â)Ú�?$Üqá à ?AC7ß Ú�?$F Ý)Þ ß 
$? à � å Ý Üq?$F.Û ÞÂÝ Ú\Ü ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è)è
è <)ìÂ:)ì ð+� Þ ç\á�ÜqF�Ù)Ú;á à ?AC7ß Ú�?$F Ý)Þ ß 
$? à � å Ý Üq?$FrÛ ÞÂÝ Ú\Ü ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è)è

è <)ì è � FyßÂC Ý F�çK@BÙ!Ù Þ ß Ú�â©á�Ü Ý Ükß Ù)Ú-ß Ú (�� D + ß ÞÂà ß Ú;â ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è)è

ö;ô u	Y!^�jk��[b�bd,§¨Y\[�jm�ZXZ^�jm�Zl;[�^�[bs&UW�Zc��¨l;[bs,�Zjm�Zl;[b�Z[,�õz|u�§�U	�7} ô;ö	�
è :)ìÂ:õ' ? Ý Ükß Ú�â Ý Ú à�î ?$Ú!Ükß ÞÂÝ Ükß Ù)Ú�Ù;ã�Ü Ø ? (�' D + ß ÞÂà ß Ú;â ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è)=

è :)ìÂ:)ìÂ: >�?$áa@BFaß Û;Ükß Ù)Ú	Ù;ã;Ü Ø ?�?�� + ß Û,Cr?$Ú\Ü Ý Ú à C¨Ù à ?¨Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è)=
è :)ì è ' ? Ý Ükß Ú�â Ý Ú à�î ?$Ú!Ükß ÞÂÝ Ükß Ù)Ú�Ù;ã�Ü Ø ? (�
 D + ß ÞÂà ß Ú;â ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �

è :)ì è ìÂ: >�?$áa@BFaß Û;Ükß Ù)Ú	Ù;ã;Ü Ø ?�?�� + ß Û,Cr?$Ú\Ü Ý Ú à C¨Ù à ?¨Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �
è :)ì ð ' ? Ý Ükß Ú�â Ý Ú à�î ?$Ú!Ükß ÞÂÝ Ükß Ù)Ú�Ù;ã�Ü Ø ? (�� D + ß ÞÂà ß Ú�â ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �

è :)ì ð ìÂ: >�?$áa@BFaß Û;Ükß Ù)Ú	Ù;ã;Ü Ø ?�?�� + ß Û,Cr?$Ú\Ü Ý Ú à C¨Ù à ?¨Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �
è :)ì úë' ? Ý Ükß Ú�â Ý Ú àKî ?$Ú!Ükß ÞÂÝ Ükß Ù)ÚõÙ;ã�Ü Ø ?JD,ß âK? æ ÛE?$FaßÂCr?$Ú\Ü Ý)Þ"Ø,Ý)ÞÂÞ � à�, é)é�C ��Ý Ú à�Ý ÜqÜ Ý @ Ø ? à

@BÙ)Ú\ÜqF�Ù Þ D + ß ÞÂà ß Ú�â ì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �
è :)ì ú;ìÂ:�'.Ý)ÞÂÞ/ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �
è :)ì ú;ì è � Ù)Ú\ÜqF�Ù Þ D + ß ÞÂà ß Ú�â ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �
è :)ì ú;ì ð�>�?$áa@BFaß Û;Ükß Ù)Ú	Ù;ã;Ü Ø ?�?�� + ß Û,Cr?$Ú\Ü Ý Ú à C¨Ù à ?¨Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �

è :)ì é ' ? Ý Ükß Ú�â Ý Ú à©î ?$Ú!Ükß ÞÂÝ Ükß Ù)Ú�Ù;ãEÜ Ø ?�áaC Ý)ÞÂÞ ? æ ÛE?$FaßÂC¨?$Ú!Ü Ý)Þ�Ø,Ý)ÞÂÞ � à-, ð < C ��Ý Ú à6Ý ÜqÜ Ý @ Ø ? à
@BÙ)Ú\ÜqF�Ù Þ D + ß ÞÂà ß Ú�â ì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �
è :)ì é ìÂ:�'.Ý)ÞÂÞ/ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è �

ß æ



è :)ì é ì è � Ù)Ú\ÜqF�Ù Þ D + ß ÞÂà ß Ú�â ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è 8
è :)ì é ì ð�>�?$áa@BFaß Û;Ükß Ù)Ú	Ù;ã;Ü Ø ?�?�� + ß Û,Cr?$Ú\Ü Ý Ú à C¨Ù à ?¨Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è 8

è :)ì = ­ ?$Ú\Ükß ÞÂÝ Ükß Ù)ÚKÙ;ã�Ü Ø ? ��� á¼Û Ý @B?$á ì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è 8
è :)ì = ìÂ: >�?$áa@BFaß Û;Ükß Ù)Ú	Ù;ã;Ü Ø ?�?�� + ß Û,Cr?$Ú\Ü Ý Ú à C¨Ù à ?¨Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: è 8

è :)ì��P­ ?$Ú\Ükß ÞÂÝ Ükß Ù)ÚKÙ;ã�Ü Ø ?fC Ý @ Ø ß Ú;?�Ü + Ú�Ú�? Þ�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð <
è :)ì��)ìÂ: >�?$áa@BFaß Û;Ükß Ù)Ú	Ù;ã;Ü Ø ?�?�� + ß Û,Cr?$Ú\Ü Ý Ú à C¨Ù à ?¨Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð <

è :)ì��P­ ?$Ú\Ükß ÞÂÝ Ükß Ù)ÚKÙ;ã�Ü Ø ? íEÞ ç\á�ÜqF�Ù)ÚJD + ß ÞÂà ß Ú�â)á ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð <
è :)ì��)ìÂ: >�?$áa@BFaß Û;Ükß Ù)Ú	Ù;ã;Ü Ø ?�?�� + ß Û,Cr?$Ú\Ü Ý Ú à C¨Ù à ?¨Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð <

è :)ìÂ8P­ ?$Ú\Ükß ÞÂÝ Ükß Ù)ÚKÙ;ã�Ü Ø ? (�� D + ß ÞÂà ß Ú�â)á ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð <
è :)ìÂ8)ìÂ: >�?$áa@BFaß Û;Ükß Ù)Ú	Ù;ã;Ü Ø ?�?�� + ß Û,Cr?$Ú\Ü Ý Ú à C¨Ù à ?¨Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð <

è :)ìÂ:)<�(0+ C¤C Ý F�ç¤Ü Ý D Þ ?$á ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð :

ö;ö UW_�_�Y\imiK�rl;[�jkcal�X�^�[bs�� ^;_a`b�Z[,Y��$[�jmY\caXZl�_yx/��h�ikjmY!�Pi ô	���
è)è ìÂ:P# Ú!ÜqF�Ù à0+ @BÜkß Ù)Ú ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð)ð
è)è ì è (�Ý ã ?$Ü�ç�@BÙ)Ú�áyß à ?$F Ý Ükß Ù)Ú�á ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð)ð
è)è ì ð (�Ý ã ?$Ü�ç1á�ç\á�Üq?ACrá�Ù;ã;Ü Ø ? ���%�"� Û�F�Ù3ü�?A@BÜ ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð)ð

è)è ì ð ìÂ:�(�Ý ã ?$Ü�ç.� á�ç\á�Üq?ACrá ÞÂÝ ç)?$F�á ì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð)ð
è)è ì ð ì è � @$@B?$á�á.? æ Û Þ Ù;ß Ü Ý Ükß Ù)Ú6Û�Faß Úb@$ß Û Þ ? ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð)é

è)è ì úë� ?AC Ý F í á ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð)é

ö	� �;^���Y\j9hä^�[,s��f^�s,�Z^�jk��l�[ ô	���

ö ø��rl�imj7{rimjm�Z�P^�jmY�d�UWXZjmY\ca[b^�jm�Z�;Y\i ô	���
è ú;ìÂ:õ��Ý Û,ß Ü Ý)Þ ? æ ÛE?$Ú à ß Ü + F�? ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð 8
è ú;ì è 56Ý Ú�ÛEÙkå�?$F ì�ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð 8
è ú;ì ð � Û�Ükß Ù)Ú ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK: ð 8
è ú;ì úë� ÛE?$F Ý Ükß Ú�â6@BÙ)á�Ü ì¨ì�ì�ì¨ì�ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:9ú;<
è ú;ì é 56Ý Ú�ÛEÙkå�?$Fwã Ù)F�Ù)ÛE?$F Ý Ükß Ù)Ú ì�ìùì¨ì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùì�ì�ì¨ì�ì�ì¨ìùìK:9ú;<

æ



ô �$[�jkcal�sbV,_Ajm�Zl;[�^�[,s�Y\¡�Y!_�Vbjm�Z�;Y6imVb���P^�cah
� Ú ��Þ ?A@BÜqF¼Ù)Ú �,Ý DEÙ)F Ý ÜqÙ)F�ç � Ù)F ��+ F¼Ù)Ût?/� ���%�"�0� åªß Ü ØKÝ @BÙ)Ú\Ükß Ú + Ù + á : é�ÜqÙfð <w¬ ? ­ ? Þ ?A@BÜqF�Ù)ÚWDE? Ý C Ø,Ý á
DE?$?$Ú à ß áa@ + á�á¼? à ã Ù)F¨á�? î ?$F Ý)Þ ç)? Ý F�á ì 'KÙ)F í á Ø Ù)Û�árÙ)ÚKÜ Ø ?wÛ Ý F�ÜkßÂ@ Þ ?�Û Ø ç\áaßÂ@Báråªß Ü Ø á + @ ØäÝ C Ý @ Ø ß Ú�?�å�?$F�?
Ø ? ÞÂà ß Ú � @BÜqÙ)Dt?$F :)8)8 è Ý Ü 56Ý ß Ú�
Aÿ ¬ ?$FyC Ý Ú!ç21 :43 ÿ Ý Ú à ß Ú ( ?$Û�Üq?AC�Dt?$F :)8)8 = Ý Ü (�Ý ß Ú\Ü 56Ý)Þ Ù;ÿ � F Ý Ú,@B?51 è 3�ì
� å�Ù à ?$áyß â)Ú�á�ã Ù)F�Ü Ø ? ���,�"� C Ý @ Ø ß Ú�?wå�?$F�?ùÛ + D Þ ß á Ø ? à�6��"Ø ?�û;F�á�Üw@BÙ)Ú;áaß á�Üq? à Ù;ã Ý Ú�?$å C Ý @ Ø ß Ú�?ùÙ)Ú Ý
7 â)F�?$?$Ú6áaß Üq?�891 ð 3;: Ü Ø ?�á�?A@BÙ)Ú à å Ý á Ý Ú Ý Û;Ût?$Ú à ß æ ÜqÙ©Ü Ø ? Þ ß Ú�? Ý F�?!<;?!=ä@BÙ ÞÂÞ ß à ?$F.á�Ü +,à ç ����(;�3� Ý Üw> ��(0�
ß Ú '.Ý C�D + F�â;ÿ ¬ ?$FyC Ý Ú!ç21 ú>3�ì

'Rß Ü Ø Ü Ø ?�áa@ Ø ? à0+,Þ ? à á Ø!+ Ü à Ùkå�ÚùÙ;ãyÜ Ø ? ÞÂÝ F�â)?�? < ? = @BÙ ÞÂÞ ß à ?$F �%���	Ý Ü ������� ÿ�ß Üqábá + ÛE?$Fa@BÙ)Ú à0+ @BÜkß Ú�â
��� á¼ç!á�Üq?AC åªß Ü Ø6Ý ÜqÙ)Ü Ý)Þ�î Ù Þ Ü Ý â)?�Ù;ã Ý DEÙ + Ü�ð ì é ¬�­ ÿ Ý á�å�? ÞÂÞ�Ý á.C Ý Ú\çwÙ)Ü Ø ?$F.C Ý @ Ø ß Ú�?ª@BÙ;C¨ÛtÙ)Ú;?$Ú!Üqá Ý Ú à
ß Ú,ã F Ý á�ÜqF + @BÜ + F�?�ã Ù)Fùá + ÛE?$Fa@BÙ)Ú à0+ @BÜkß Ú�â ��� å�Ù)F í ÿ%åªß ÞÂÞ DE?A@BÙ;Cr? Ý�î�Ý ß ÞÂÝ D Þ ?Kß Úõè <)<):)ìK�"Ø ß á�Ù)Û;ÛtÙ)F¼Ü + Ú,ß Ü�ç
Þ ? à���+b������� ÜqÙ Ý á í-������� ÜqÙW?$Ú�â Ý â)?�ß Ú Ý Û;F�? Þ ßÂC7ß Ú Ý F�ç�á�Ü +,à çJÙ;ã Ý Ú ���%�"� C Ý @ Ø ß Ú�?�Ü Ø,Ý Ürå�Ù +,ÞÂà
C Ý9í ? + á�?wÙ;ãEÜ Ø ? �%��� @ Ýqî ß Ükß ?$áaÿ Ý árû�F�á¼Ü�á�Ü +bà ß ? à D\ç ¬ ?$áy@ Ø Ù)Ú í ? Ý Ú à �
?Aß Þ 1 é 3�ì�# Ú ÞÂÝ Üq? :)8)8	� ÿ �������
Ý Ú àJ��+,������� á�?$Ü + Û Ý ü�Ù;ß Ú!Ü�á¼Ü +,à ç¤Ù;ã ���%�"��Ý Ü ������� åªß Ü Ø Ü Ø ?©ã Ù ÞÂÞ Ùaåªß Ú�â�C Ý Ú à�Ý Üq? 6

? � F�Ù î ß à ? Ý @BÙ)Ú,@B?$Û�Ü +bÝ)Þ�à ?$áaß â)Ú1Ù;ã Ý F¼?A@$ß Fa@ +,ÞÂÝ Ükß Ú�â�? Þ ?A@BÜqF�Ù)Ú Ý @$@B? Þ ?$F Ý ÜqÙ)F�Ù;ã Ý DEÙ + Ü�è)é ¬ ? ­ D Ý á�? à
Ù)Ú �,��� @BÙ;C¨ÛtÙ)Ú;?$Ú!Üqá�Ú�Ù)Ü
F�?�� + ß F�? à ã Ù)F �%'.� Ý áùß Ú à ßÂ@ Ý Üq? à ß Ú1Ü Ø ? ¬ ?$áy@ Ø Ù)Ú í ? Ý Ú à �
?Aß Þ F�?$ÛEÙ)F�Ü ì

? �4Ø ?¤@BÙ)Ú,@B?$Û�Ü +,Ý)Þ,à ?$áaß â)Ú	F�?$ÛEÙ)F�Üùß á�Û�F�?$Û Ý F�? à�+ Ú à ?$F�Ü Ø ?�å�Ù)F í ß Ú;â Ý á�á + C¨Û�Ükß Ù)ÚJÜ Ø,Ý Ü�Ü Ø ß áªã Ý @$ß Þ ß Ü¸ç
@BÙ +bÞÂà DE?ráaß Üq? à�Ý Ü ������� Ý Ú à ß Ú\Üq?$â)F Ý Üq? à ß Ú!ÜqÙ¤Ü Ø ?�? æ ß á�Ükß Ú�â ������� ß Ú,ã F Ý á�ÜqF + @BÜ + F�? ì

? � á�Ü Ý D Þ ß á Ø Ü Ø ?fDE? Ý C á�ÛE?A@$ß û,@ Ý Ükß Ù)Ú@� Ýqî ?$F Ý â)?�@ + F�F�?$Ú\Ükÿ Þ Ù)Ú�â;ß Ü +,à ß Ú Ý)Þ á�ÜqF + @BÜ + F�?Aÿ,?$Ú�?$F�â)çKá�Û;F�? Ý)à
Ý Ú à á�Ü Ý D,ß Þ ß Ü¸ç � ß Ú î ß ?$å�Ù;ã�Ü Ø ?¨F�?�� + ß F�?ACr?$Ú\Üqá�Ù;ã Ø,Ý)à F�Ù)ÚbßÂ@�Û Ø ç\áaßÂ@Bá ì

? � ÞÂÝ ç)Ù + Ü Ý Ú à @BÙ)Ú,@B?$Û�Ü +,Ý)Þ.à ?$áaß â)ÚõÙ;ã Ý ÛEÙ)á�áaß D Þ ?	? æ ÛE?$FaßÂCr?$Ú\Ü Ý)Þ.Ý F�? Ý á Ø Ù +,ÞÂà Dt?�Û Ý F�ÜfÙ;ã�Ü Ø ?
F¼?$ÛtÙ)F¼Ü ì

? �4Ø ?¤@BÙ)Ú,@B?$Û�Ü +,Ý)Þ,à ?$áaß â)ÚJF¼?$ÛtÙ)F¼Ü�á Ø Ù +,ÞÂà ß Ú,@ Þ +bà ? 6
��Ý @BÙ)á�Ü�?$á�ÜkßÂC Ý Üq?ªÙ;ã,@ Ý Ûbß Ü Ý)Þ ß Ú î ?$á�ÜkCr?$Ú\Üªã Ù)Fw@BÙ)Ú�á�ÜqF + @BÜkß Ù)Ú��qß Ú,@ Þ +,à ß Ú;â�ß Ú à0+ á�ÜqFyß Ý)Þ á + Û�ÛEÙ)F�Ü � ÿ
��Ý Ú	?$á�ÜkßÂC Ý Üq?ªÙ;ã�Ü Ø ?fC Ý Ú�ÛEÙkå�?$F�F�?�� + ß F�? à ã Ù)Fw@BÙ)Ú�á¼ÜqF + @BÜkß Ù)Ú,ÿ
��Ý F�Ù + â Ø ?$á�ÜkßÂC Ý Üq?ùÙ;ã�Ü Ø ?¨ç)? Ý F Þ ç�C Ý Üq?$Fyß Ý)Þ Ù)ÛE?$F Ý Ükß Ù)Ú�á�D +,à â)?$Ükÿ
��Ý F�Ù + â Ø ?$á�ÜkßÂC Ý Üq?ùÙ;ã�Ü Ø ?¤C Ý Ú�� ç)? Ý F¼á�F�?�� + ß F�? à ÛE?$F�ç)? Ý F�ã Ù)F�Ù)ÛE?$F Ý Ükß Ú;â7Ü Ø ß áwã Ý @$ß Þ ß Ü�ç ì

? � Û�F¼? Þ ßÂC7ß Ú Ý F�ç à F Ý ã Ü î ?$F�áaß Ù)ÚJÙ;ã�Ü Ø ß á�F�?$ÛEÙ)F�Ü�á Ø Ù +,ÞÂà DE? Ý�î�Ý ß ÞÂÝ D Þ ?1ß Ú(A + Ú�? :)8)8)8)ì
# Ú¤Û Ý F Ý)ÞÂÞ ? Þ ÿ Ý ÚKß Ú\Üq?$F�Ú Ý)Þ á�Ü +,à ç�â)F�Ù + Û Ý Ü �������õÞ Ù\Ù í ? à ß Ú!ÜqÙwÜ Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F à ?$áaß â)Ú Ý á�ÛE?A@BÜqá�Ù;ã

���,�"�	Ý Ü ��������ì*# Ú�Ü Ø ß ábû�F�á¼Ü�F�?$ÛEÙ)F�ÜkÿmÜ Ø ?�Û Ø ç!áaßÂ@Bá
CrÙ)Ükß î3Ý Ükß Ù)Ú�á Ý F�?�á + C¤C Ý Faß 
$? à ÿ Ý Ú à Ü Ø ?�@BÙ)Ú,@ Þ + áaß Ù)Ú;á
Ù;ã�Ü Ø ?¨á�Ü +,à ç©Ù;ã;Ü Ø ?�Üq?A@ Ø Ú,ßÂ@ Ý)Þ%Ý á¼Ût?A@BÜqá�Ù;ã�Ü Ø ?©ã Ý @$ß Þ ß Ü¸ç Ý F�?�Û�F¼?$á�?$Ú!Üq? à;ì

� D;Faß ?Aã\á + C7C Ý F�ç�Ù;ã�Ü Ø ?�@BÙ)Ú,@ Þ + áaß Ù)Ú;á�Ù)Ú Ø,Ý)à F¼Ù)Ú,ßÂ@�Û Ø ç\áaßÂ@Bá�åªß Ü Ø¦���%�"� ß á
Û�F�?$á�?$Ú\Üq? à ß Ú �4Ø,Ý Û��
Üq?$FJè ìä�"Ø ? + Ú�Û�F¼?A@B? à ?$Ú!Üq? à-Þ + C7ß Ú;Ù)áaß Ü�çB��Ü Ø F�?$?WÙ)F à ?$F�áwÙ;ã�C Ý â)Ú,ß Ü +,à ?KCrÙ)F�?WÜ Ø,Ý Ú ã Ý @$ß Þ ß Ükß ?$á Ý)Þ F�? Ý)à ç
Ù)ÛE?$F Ý Ükß Ú�âõß Ú�Ü Ø ?�á Ý Cr?J?$Ú�?$F�â)çvF Ý Ú;â)? � åªß ÞÂÞ Ù)Ût?$Ú + Û�Ü Ø ?Jå Ý çäÜqÙ Ý Ú�?$å â)?$Ú�?$F Ý Ükß Ù)ÚõÙ;ã�? æ @ Þ + áyß î ?
Ý Ú à á�?AC¤ß � ? æ @ Þ + áyß î ?�? æ Ût?$FyßÂCr?$Ú!Üqá Ý Ü Ø ß â Ø CrÙ;C¨?$Ú!Ü + C ÜqF Ý Ú�áaã ?$F ìõ���,�b� åªß ÞÂÞ DE? Ýf+ Ú,ß�� + ?¦ã Ý @$ß Þ ß Ü¸ç
å Ø ?$F¼?C� +,Ý F í @BÙ)Ú�û;Ú�?ACr?$Ú\Ü Ý Übå�Ù)F í ß Ú�á�ÜqF�Ù)Ú�â Þ ç©ß Ú\Üq?$F Ý @BÜkß Ú�â ØbÝ)à F�Ù)Ú,ßÂ@�á�ç!á¼Üq?ACrá"åªß ÞÂÞ DE?�? æ ÛE?$FaßÂCr?$Ú\Ü Ý)ÞÂÞ ç
á�Ü +,à ß ? à�Ý Ú à å Ø ?$F�?7Ü Ø ?6@BÙ;CrÛ Þ ?$Üq?fá�Û,ß Úbÿ�D Ý�î Ù + F Ý Ú à ÜqF Ý Ú�á î ?$F�á�?
�¼CrÙ;Cr?$Ú\Ü + C á�ÜqF + @BÜ + F�?7Ù;ã Ø,Ý)à F�Ù)Ú�á
åªß ÞÂÞ Dt? à ?A@$ß Û Ø ?$F�? à�ì �"Ø ß á©åªß ÞÂÞ Ü Ý9í ?6Ü Ø ?Pã Ù)FaC Ù;ã.ß � Ü Ø ? à ?$Üq?$FaC7ß Ú Ý Ükß Ù)Ú�Ù;ã�Ú�?$å Û Ý F¼ÜqÙ)Ú à ß á�ÜqFyß D + �
Ükß Ù)Ú�á Ý Ú à6Ý CrÛ Þ ß Ü +bà ?$áaÿ"ßÂß � Ü Ø ? + á�?ªÙ;ã Ý�î3Ý Faß Ý D Þ ?�?$Ú�?$F¼â)ç 7 á�?A@BÙ)Ú à;Ý F�çJDE? Ý C Ù;ãE� +bÝ F í áF8�ÜqÙWá�Ü +,à ç1Ü Ø ?
� +,Ý F íwØ,Ý)à F�Ù)Ú,ß 
 Ý Ükß Ù)Ú6ß Ú�áaß à ? Ý Ú à Ù + Üqáaß à ?�Ü Ø ?�Ú + @ Þ ? Ý F�Ü Ý F�â)?$Ükÿ Ý Ú à ßÂßÂß � Ü Ø ? Ý @$@ + F Ý Üq? à ?$Üq?$FaC¤ß Ú Ý Ükß Ù)Ú¤Ù;ã
Ø,Ý)à F¼Ù)Ú1á�ÜqF + @BÜ + F¼?¤ã + Úb@BÜkß Ù)Ú�á Ý Ú à � +,Ý F í\� â Þ + Ù)Úv@BÙ)F�F�? ÞÂÝ Ükß Ù)Ú�áaÿ�?$á�ÛE?A@$ß Ý)ÞÂÞ ç Ý Ü ÞÂÝ F�â)?"G ì 'KÙ)F í @BÙ)Ú\Ükß Ú + ?$á
ÜqÙ�á Ø,Ý F�ÛE?$ÚfÜ Ø ?7@ Ý á�? Ý Ú à åªß ÞÂÞ DE?�@BÙ)Úb@ Þ +,à ? à D!ç Ý å�Ù)F í á Ø Ù)Û¦ß Ú � Û�Faß Þ è <)<)<)ì4� C¨Ù)F�? à ?$Ü Ý ß Þ ? à F�?$ÛEÙ)F�Ü
åªß ÞÂÞ DE?7ß á�á + ? à ß ÚJá�Û�Fyß Ú�â�è <)<)<)ì

�"Ø ? ���%�"� DE? Ý C ß á¨ÜqF Ý Ú�á¼ÛtÙ)F¼Üq? à ß Ú\ÜqÙ1Ü�å�ÙJ? æ ÛE?$FaßÂCr?$Ú\Ü Ý)Þ4Ý F�? Ý á 6�Ý1ÞÂÝ F�â)? Ø ß â Ø �¼ß Ú\Üq?$Ú�áaß Ü¸ç Ý F�? Ý
Ø Ù + áyß Ú�â7?$á�á�?$Ú\Ükß Ý)ÞÂÞ ç ÞÂÝ F�â)?WCrÙ)D,ß Þ ?ªá�ÛE?A@BÜqF�Ù;Cr?$Üq?$FH��á � ÿ Ý Ú à�Ý áaC Ý)ÞÂÞ ?$F Þ Ùkå��¼ß Ú\Üq?$Ú�áaß Ü¸ç Ý F�? Ý�Ø Ù + áaß Ú�â Ý�ú	I
à ?$Üq?A@BÜqÙ)F ì��"Ø ?$ç Ý F�? à ß áy@ + á�á�? à ß Ú �4Ø,Ý Û�Üq?$Fªð ì

�bÝ D Þ ? : á Ø Ùkå�ábÜ Ø ?�Ù î ?$F Ý)ÞÂÞ3���%�"� Û Ý F Ý C¨?$Üq?$F�á�ß ÚªÙ + F à ?$áyß â)Ú ì�� ß â + F¼? : á Ø Ùaå�á Ý áa@ Ø ?AC Ý ÜkßÂ@ î ß ?$å
Ù;ã,Ü Ø ? ���%�"� C Ý @ Ø ß Ú�? ì 'K? Ý á�á + Cr?7Ü Ø,Ý ÜùÜ Ø ?7? Þ ?A@BÜqF�Ù)Ú�á Ý F�?7ÛEÙ ÞÂÝ Faß 
$? à�6¤�"Ø ?Aß Fªá�Ù + Fa@B?6ß á à ß áa@ + á¼á�? à

:



ß Ú �"Ø,Ý Û;Üq?$F ú;ì�� Ú�ß Ú�ü�?A@BÜqÙ)F Ý @$@B? Þ ?$F Ý Üq?$áªÜ Ø ?�? Þ ?A@BÜqF�Ù)Ú�áªÜqÙ <)ì���¬ ? ­�ìt��Þ Üq?$F�Ú Ý Ükß î ?$áªÜqÙ1Ü Ø ?Jß Ú�ü�?A@BÜqÙ)F"J
Ü�å�Ù 57��5¤# � á�Ü¸ç Þ ?WF Ý @B?$ÜqF Ý @ í C7ßÂ@BF�Ù)ÜqF�Ù)Ú�áK1 =�ÿ �43 ß Ú-á�?$Faß ?$á Ý Ú à Ü�å�Ù	F¼?A@$ß Fa@ +,ÞÂÝ Ükß Ú�â Þ ß Ú Ý @Bá�åªß Ü Ø á + ÛE?$FL�
@BÙ)Ú à0+ @BÜkß Ú�â ��� á�ç\á�Üq?ACrá7ß Ú6á�?$Faß ?$áCJ Ý F�?wÛ�F�?$á¼?$Ú!Üq? à ß Ú �"Ø,Ý Û�Üq?$F�á�é Ý Ú à =)ÿ;F�?$á�ÛE?A@BÜkß î ? Þ ç ì��"Ø ?WC Ý ß Ú
Ý @$@B? Þ ?$F Ý ÜqÙ)Faÿ4Û�F�?$á�?$Ú\Üq? à ß Ú �"Ø,Ý Û�Üq?$F � ÿ Ø,Ý á Ý @$ß Fa@ + C¤ã ?$F�?$Úb@B?¤Ù;ã Ý DEÙ + Ü©ð 8 è ú C¤ÿ Ý Ú à ß áùÙ;ã,F Ý @B?$ÜqF Ý @ í
á Ø,Ý ÛE?Aÿ Ý DEÙ + Ü :	�)8)< C Þ Ù)Ú�â Ý Ú à1Ý DEÙ + Üùð <)< C2åªß à ? ìb# Ü Ý @$@B? Þ ?$F Ý Üq?$ár? Þ ?A@BÜqF�Ù)Ú;áwã F�Ù;C <)ì�� ÜqÙ6è)é ¬ ? ­ ß Ú
á�? î ?$Ú�Û Ý á�á¼?$á.Ü Ø F�Ù + â Ø Ü Ø ? Þ ß Ú Ý @$ÿtåªß Ü Ø ð ì é ¬ ? ­ ?$Ú�?$F¼â)çJâ Ý ß ÚKÙ)Ú	? Ý @ Ø Û Ý á�á ìw�"Ø ? Þ ß Ú Ý @�ß á Ø Ù + á�? à ß Ú
ÝfÞ Ù)Ú�â©á¼ÜqF Ý ß â Ø Ürá�?A@BÜkß Ù)Ú Ý DEÙ + Ü :)<	�): C ß Ú Þ ?$Ú�â)Ü Ø,ìw�"Ø ?ùDE? Ý C ß árÜqF Ý Ú�á�ÛEÙ)F�Üq? à Ü Ø F�Ù + â Ø Ü Ø ?wÙ)Û�ÛEÙ)áaß Üq?
Þ Ù)Ú�âWá�ÜqF Ý ß â Ø Ü¨á�?A@BÜkß Ù)Ú¦åwß Ü Ø áaß æ�î ?$F�ÜkßÂ@ Ý)ÞÂÞ ç�á�Ü Ý @ í ? à DE? Ý C Þ ß Ú�?$á ì7( Û�F�? Ý)à ?$F�á7ã ?$? à Ü Ø ?�Dt? Ý C¨á¤ß Ú!ÜqÙWáaß æ
î ?$F�ÜkßÂ@ Ý)ÞÂÞ ç	á�Ü Ý @ í ? à ÿ�F�Ù + â Ø,Þ ç Ø,Ý)Þ ãM�¼@$ß Fa@ +,ÞÂÝ F Ý Fa@Bá.Ù;ã Ý DtÙ + Üªð <)< C ß Ú à ß Ý C¨?$Üq?$F ì�� Ù;C�D,ß Ú�?$F�á�Cr?$F�â)?ªÜ Ø ?
DE? Ý Crá¤ã F�Ù;C Ü Ø ? Ý Fa@Bá Ý ÜùÜ Ø ?�Ù)Û�ÛEÙ)áaß Üq?�?$Ú à ß Ú\ÜqÙ1Ü Ø ? Þ ß Ú Ý @ ì1�"Ø ?wF ì C ì á ì CrÙ;Cr?$Ú\Ü + C á�Û�F¼? Ý)àKÝ Ü¨ÜqÙ)Û
?$Ú�?$F�â)ç�ßÂCrÛEÙ)á�?$á Ý�Þ Ùkå�?$F Þ ßÂC7ß Ü
Ù)Ú1Ü Ø ?rDE?$Ú à ß Ú�âwF Ý)à ß + á¨ß ÚWÜ Ø ? Ý Fa@Báyÿ à ß áa@ + á�á¼? à ß Ú ( ?A@BÜkß Ù)Ú �)ì ð)ÿ Ý Ú à1Ý Ú
+ Û�ÛE?$F Þ ßÂC¤ß Ü�Ù)ÚfÜ Ø ?�D + Ú,@ Ø�Þ ?$Ú�â)Ü Ø ÿ à ß áa@ + á¼á�? à ß Ú �"Ø,Ý Û�Üq?$F : è ì��"Ø ?�?AC7ß ÜqÜ Ý Ú,@B? Ý Ü�ÜqÙ)ÛW?$Ú�?$F¼â)ç�ßÂCrÛEÙ)á�?$á
Ý�Þ ßÂC7ß Ü�Ù)Ú7Ü Ø ?ªã Ù�@ + áaß Ú�â¤ß Ú©Ü Ø ? Ý Fa@Báaÿ Ý)Þ á�Ù à ß áy@ + á�á�? à ß Ú ( ?A@BÜkß Ù)Ú �)ì ð ì��4Ø ? à ?$áaß â)Ú Ý @ Ø ß ? î ?$á�Ü Ø ?�F�? ÞÂÝ Ükß î ?
?$Ú�?$F�â)çwá�Û�F¼? Ý)à�Ý Ú à Ü Ø ?�?AC7ß ÜqÜ Ý Ú,@B? Ý Ü4ÜqÙ)Û7?$Ú�?$F�â)ç1ß Ú �bÝ D Þ ? :)ì,� á à ß áa@ + á�á¼? à ß Ú �"Ø,Ý Û�Üq?$F � ÿ)Ü Ø ?�?$Ú�?$F�â)ç
á�Û�F¼? Ý)à�Ý)Þ á�ÙäßÂCrÛ Þ ß ?$á Ý�à ß Þ + Ükß Ù)Ú�ß Ú-ÛtÙ ÞÂÝ Fyß 
 Ý Ükß Ù)Ú-å Ø ßÂ@ Ø á�Ü Ý F�ÜqáwÜqÙ	DE?7áaß â)Úbß û,@ Ý Ú!ÜN��O è <	P F�? à)+ @BÜkß Ù)Ú
ß Ú Þ Ù)Ú;â;ß Ü +,à ß Ú Ý)Þ ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú ��Ý Ü�Ü Ø ?�? æ ÛE?A@BÜq? à ?$Ú�?$F�â)çWá�Û�F¼? Ý)à�ì��"Ø ß áwC Ý ç1DE? Ý F�? Ý á¼Ù)Ú	ÜqÙ Ý ßÂC ã Ù)F Ý
áaC Ý)ÞÂÞ ?$F�?$Ú�?$F�â)çWá�Û�F¼? Ý)à ß ÚPã + Ü + F�? ���,�"��à ?$áaß â)Ú;á ì

�"ØbÝ Û�Üq?$F�á :)< ÜqÙ : = à ß áa@ + á�á%Ü Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F4Üq?A@ Ø Ú�Ù Þ Ù)â)çAÿ Ý Ú à ß ÚªÛ Ý F¼ÜkßÂ@ +,ÞÂÝ F,Ü Ø ?�á + ÛE?$Fa@BÙ)Ú à0+ @BÜkß Ú�â
��� á�ç\á�Üq?AC&Ù;ã0Ü Ø ? Þ ß Ú Ý @ Ý Ú à Ü Ø ?r@BF�ç)Ù)â)?$ÚbßÂ@bá�ç!á¼Üq?AC�á + Û�Û Þ ç�ß Ú�â�Ü Ø ? Þ ß�� + ß à�Ø ? Þ ß + C7ÿaÜ Ø ?¨C Ý â)Ú�?$Üqá�ã Ù)FbÜ Ø ?
Ý Fa@Bá Ý Ú à Ü Ø ?rá�ÜqF Ý ß â Ø Ü�á�?A@BÜkß Ù)Ú�áaÿ3Ü Ø ? î�Ý @ +;+ C á�ç\á�Üq?AC7ÿ Ý Ú à DE? Ý C à ß Ý â)Ú�Ù)á¼ÜkßÂ@Bá ì��"Ø ? ���%�"� @BF�ç)Ù)â)?$ÚbßÂ@
á�ç\á�Üq?AC åªß ÞÂÞ DE? î ?$F�çJáaßÂC7ß ÞÂÝ FrÜqÙfÜ Ø ?wÙ)Ú�?ùá + Û�Û Þ ç�ß Ú�â7Ü Ø ? �%��� @ Ý�î ß Ükß ?$á ìw�4Ø ß á�@BF¼ç)Ù)â)?$Ú,ßÂ@Bá¨á�ç\á�Üq?AC Ø,Ý á
F�?A@B?$Ú\Ü Þ çJDE?$?$Ú�á + @$@B?$á�áaã +,ÞÂÞ ç + Û�â)F Ý)à ? à ã Ù)F �,��� Ù)Ût?$F Ý Ükß Ù)Ú Ý Ü�C Ý9æ ßÂC + CêDE? Ý Cë?$Ú;?$F�â)ç ì��"Ø ?ùá�ç!á¼Üq?AC
åªß ÞÂÞ Dt?ùF�? + á�? à ã Ù)F�Ü Ø ? �%'.��ì�5¤+ @ Ø ? æ ÛE?$Faß ?$Ú,@B? Ø,Ý á.DE?$?$ÚJâ Ý ß Ú�? à ß Ú à ?$áyß â)Ú,ß Ú�â Ý Ú à Ù)ÛE?$F Ý Ükß Ú�â ÞÂÝ F¼â)?
á + ÛE?$Fa@BÙ)Ú à0+ @BÜkß Ú�â¦á¼ç!á�Üq?AC¨á Ý Ü �������.ì 'K? Ý F�?	Ü Ø ?$F�?Aã Ù)F¼?v@BÙ)Ú�û à ?$Ú!Ü©Ü Ø,Ý ÜfÜ Ø ?	á¼ç!á�Üq?AC Û ÞÂÝ Ú�Ú;? à ã Ù)F
���,�"� ß á�å�? ÞÂÞ Ù)Û�ÜkßÂC¤ß 
$? à�Ý Ú à åwß ÞÂÞ DE?.ÛE?$Faã ?A@BÜ Þ ç¦ã ? Ý áyß D Þ ? ì

�"ØbÝ Û�Üq?$F�á :	� ÜqÙ�è)ð à ß áa@ + á¼á�Ü Ø ?¦@BÙ)Ú î ?$Ú\Ükß Ù)Ú Ý)Þ ã Ý @$ß Þ ß Ükß ?$áaÿ Ý Ú à ß ÚäÛ Ý F�ÜkßÂ@ +bÞÂÝ F à ß á�ÜqFaß D + Ükß Ú�â Ý Û��
Û�F�Ù æ ßÂC Ý Üq? Þ ç�= <�57­b� Ù;ã,? Þ ?A@BÜqFaßÂ@ Ý)Þ ÛEÙaå�?$FªD!ç�? æ Üq?$Ú à ß Ú�â Ý Ú�? æ ß á�Ükß Ú;â�ÛEÙkå�?$Fùá�Ü Ý Ükß Ù)Úbÿ�áaß Üq? Ý Ú à @$ß î ß Þ
?$Ú�â;ß Ú�?$?$Fyß Ú�â;ÿ
@BÙ!Ù Þ ß Ú�â;ÿ î ?$Ú\Ükß ÞÂÝ Ükß Ù)Ú,ÿ�Cr?A@ Ø,Ý ÚbßÂ@ Ý)Þ ß Úbã F Ý á¼ÜqF + @BÜ + F�?Aÿ Ý @$@B?$á�á�@BÙ)Ú\ÜqF�Ù Þ ÿ Ý)ÞÂÝ FaCráaÿ,á Ý ã ?$Ü�ç Ý Ú à
F Ý)à ß Ý Ükß Ù)Ú�Û�F�Ù)Üq?A@BÜkß Ù)Ú ì©5	Ý Ú\ç	D + ß ÞÂà ß Ú�â)áráaßÂC7ß ÞÂÝ F¨ÜqÙ1Ü Ø Ù)á�? à ?$áa@BFaß DE? à ß Ú �"Ø,Ý Û�Üq?$F :)8ªØ,Ý�î ?7DE?$?$Ú�@BÙ)Ú��
á�ÜqF + @BÜq? à F�?A@B?$Ú\Ü Þ ç&ã Ù)F �,��� è Ý Ú à��,'���ì����,�"��Ø,Ý áwDE?$?$Ú�Û + Ü�Ù)Ú ÞÂÝ Ú à�Ý)Þ F�? Ý)à çKÛ + Ü Ý Ü à ß á�ÛEÙ)á Ý)Þ Ù;ã
������� ÿ Þ Ù�@ Ý Üq? à ß Ú6Ü Ø ?ª? æ Üq?$Ú�áyß Ù)Ú6Ù;ãtÜ Ø ? (���( ? æ Üq?$F�Ú Ý)Þ Dt? Ý C¨á�ß Ú Ý¤�.�õà ß F�?A@BÜkß Ù)Ú,ÿ Ý á.á Ø Ùkå�Ú-ß Ú6û�â	�
+ F�?$árß Ú �4Ø,Ý Û�Üq?$F :)8)ì��"Ø ß á.ß á î ?$F�ç Ý)à0î3Ý Ú\Ü Ý â)?$Ù + á�DEÙ)Ü Ø ß ÚfÜq?$FaCrá�Ù;ã\Ü Ø ?�ÜqÙ)Ü Ý)Þ @BÙ)á�Ü Ý Ú à Ü Ø ?�ÜkßÂCr?
� áa@ Ý)Þ ?
ß Ú î Ù Þ î ? à ß ÚJÜ Ø ? Ý9+ Ü Ø Ù)Faß 
 Ý Ükß Ù)Ú6Ù;ã�Ü Ø ?¨Û�F�Ù3ü�?A@BÜ ì��"Ø ?¨Û;F�Ù æ ßÂC7ß Ü�ç1ÜqÙ¤Ù)Ü Ø ?$F ������� ß Ú�á�Ü Ý)ÞÂÞÂÝ Ükß Ù)Ú�á Ý)ÞÂÞ Ùkå�á
á Ø,Ý Fyß Ú�â�Ù;ã�? æ ß á�Ükß Ú�â�ß Ú,ã F Ý á�ÜqF + @BÜ + F�? Ý Ú à C Ý Ú�ÛEÙaå�?$F ì

�bÝ D Þ ?ªè�á Ø Ùkå�á Ý á Ø Ù)F�Ü"D�F�? Ý9í�à Ùkå�Ú7Ù;ã�Ü Ø ?�?$á�ÜkßÂC Ý Üq? à @ Ý Ûbß Ü Ý)Þ ? æ ÛE?$Ú à ß Ü + F�?�ã Ù)F�Ü Ø ?ù@BÙ)Ú�á�ÜqF + @BÜkß Ù)Ú
Ù;ã ���,�b�&Ý Ü ������� åªß Ü ØP:)8)8)8 Û�FaßÂ@B?$á ì��"Ø ?¨ÜqÙ)Ü Ý)Þ ß á Ý DEÙ + Ü ú;<)<¤56��'.�"ì%�"Ø,Ý Û;Üq?$Fªè ú @BÙ)Ú\Ü Ý ß Ú�á�C¨Ù)F�?
à ?$Ü Ý ß Þ á�Ù)Ú�Ü Ø ?¤@BÙ)á�Ü Ý Ú à C Ý Ú�ÛEÙaå�?$Faÿ3DtÙ)Ü Ø ã Ù)Fw@BÙ)Ú;á�ÜqF + @BÜkß Ù)Ú Ý Ú à Ù)ÛE?$F Ý Ükß Ù)Ú ì

'K?�Dt? Þ ß ? î ?�å�? ØbÝqî ? à ?ACrÙ)Ú�á�ÜqF Ý Üq? à Ü Ø,Ý Ü ���,�"��Ý Ü ������� ß á�ã ? Ý áaß D Þ ?Aÿ Ý Ú à Ü Ø,Ý Ü�ß Ü�@ Ý Ú©DE?�D + ß Þ Ü
Ý Ú à Ù)Ût?$F Ý Üq? à6Ý Ü Ý DEÙ + Ü�Ü Ø ?1@BÙ)á�Üqárâ;ß î ?$Ú ì 'K? Ø,Ý�î ? Þ ?Aã Ü�C Ý Ú!ç à ?$áaß â)Ú à ?$Ü Ý ß Þ á.ÜqÙKã + Ü + F�?�á¼Ü +,à ß ?$á Ý Ú à
Ü Ø ? ���%�"� @BÙ)Ú;á�ÜqF + @BÜkß Ù)Ú	Üq? Ý C ì

è



QSR;THUMV*WYX[Z]\!^_Za`	Vcbedgfhbei"RkjFlcVE`_RkbmR;inVpoeVcbeqmr
� Ù)ÛJ?$Ú�?$F�â)ç è)é ¬ ? ­
� ? Ý C @ + F¼F�?$Ú!Ü�Ù)Ú�Ü Ý F�â)?$Ü :)<)<ts��
� ? Ý CRÛEÙkå�?$F�Ù)Ú	Ü Ý F�â)?$Ü è ì é 5 '
# Ú�üý?A@BÜkß Ù)Ú�?$Ú�?$F�â)ç <)ì��7¬ ? ­
��+ C�DE?$F�Ù;ã;Û Ý á�á�?$á �
� Ú;?$F�â)ç©â Ý ß Ú	ÛE?$F�Û Ý á�á ð ì é ¬ ? ­
� ? ÞÂÝ Ükß î ?ªF ì C ì á ì CrÙ;Cr?$Ú\Ü + C2á�Û�F¼? Ý)àJÝ Ü�ÜqÙ)ÛJ?$Ú�?$F¼â)ç u :)< =.v
� C¤ß ÜqÜ Ý Ú,@B? Ý Ü�ÜqÙ)Û	?$Ú�?$F�â)ç uïð < Ú,C
�,+ Ú,@ Ø F�?$ÛE?$Ükß Ükß Ù)Ú�ÜkßÂCr?ùÙ)ÚJÜ Ý F�â)?$Ü è ì�� Ú�á

^_wyx	r.WYXSzml;{FVci"Rkoewyl}|~wyVc��fYd[oe{FV}Z�\.^_Z$i"R;l;{FwyjFV
r

QSRkTFUyV*�hX[Z�qeoewMitR;oeVc�tl Rk`FwyomR;U�Vc� `	VcjH�Fwyoe�FbeV�dgfhbSoe{FV}lpfhjFqeoebe�Hlcoewyfhj%fYd[Z�\.^_Z5Rko0�.Z��_���e�t�.��^��er
# Ú�ü�?A@BÜkß Ù)Ú è <)ì ú
��� á�ç\á�Üq?AC :)<)ìÂ8
� F�ç)Ù)â)?$Ú,ßÂ@Bá =)ð ìÂ<
5	Ý â)Ú�?$Üqá é)é ì è
­�Ý @ +�+ C :)8)ì ú
� ? Ý C à ß Ý â)Ú�Ù)á�ÜkßÂ@Bá 8)ì ú
� Ùaå�?$F�@BÙ)Ú î ?$F¼Üq?$F�á :):)ì è
� Ù)Ú!ÜqF¼Ù Þ á�ç\á�Üq?AC :)<)ìÂ<
(0+ C Ù;ã Ý @$@B? Þ ?$F Ý ÜqÙ)F7@BÙ;CrÛEÙ)Ú�?$Ú!Üqá :)8)8)ì é
��Þ ?A@BÜqFaßÂ@ Ý)Þ ÛtÙaå�?$F à ß á�ÜqFaß D + Ükß Ù)Ú è 8)ìÂ<
� ß î ß Þ ?$Ú;â;ß Ú�?$?$Faß Ú�â :)<)8)ì��
��æ Ût?$FyßÂCr?$Ú!Ü Ý)Þ\ØbÝ)ÞÂÞ ��á � ð :)ì è
� Ù!Ù Þ ß Ú;â;ÿ î ?$Ú!Ükß ÞÂÝ Ükß Ù)Úbÿ�?$Ük@ ì è)é ì��
� @$@B?$á�á�@BÙ)Ú!ÜqF¼Ù Þ ÿ3?$Ük@ ì è ìÂ:
(0+ C Ù;ãb@BÙ)Ú î ?$Ú\Ükß Ù)Ú Ý)Þ @BÙ)Ú�á�ÜqF + @BÜkß Ù)Ú :)8	�)ì��
¥�l�jm^�X ��� � T �
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ö �ù`�h�im�Z_�i¤�Pl;jm�Z��^�jm�Zl;[õ^�[bs�cyY\÷�V,�ZcyY!�PY![�jmi
��`�h�im�Z_�if«2l;cyx��Z[,� ��cyl;V�� 6
56ìA� Ú�á�? Þ C¤ß Ú�Ù;ÿ ¬�ì!� Ú\ÜqÙ)Ú,ÿ �EìE� ?$F�Ükß Ú,ÿ (�ìE� Ù	�	ÿ �"ìE� F Ý)à�Ý C Ý Ú\Üq?Aÿ 5	ì >#�+ F�?$Úbÿ ��ì >�? (;Ý Ú,@BÜkß áaÿ '�ìE� Ù)Ú��
î ß ?Aß ÞÂÞ ?Aÿ (�ì�� Ù)F�Üq?Aÿ 56ì.¬�Ý F[�@BÙ)Ú,ÿ �Eì�¬
+ ßÂ@ Ø Ù)Ú,ÿ 56ì�¬
+ ß à�Ý)Þ ÿ¨> ì�î Ù)Ú '.Ý F�F Ý @ Ø ÿ ��ì�à 8 ' Ù)á�?Aÿ �Eì�' Ùkç)?$Fyÿ
� ì
� ß Ü Ø ÿ*� ì �"�Ù)Úbß â)áaC Ý Ú�Ú,ÿ �tì ��F�Ù ÞÂÞ ÿ*A ì � 5	ì��,Ý â)?$ÜkÿCA ì
5	Ý F�Ükß Ú;Ù;ÿ �Eì�5¤+,ÞÂà ?$F�áaÿ ��ì�� ß F�?Aÿ '.ì�� ß F¼Ú�?$Faÿ
¬�ì�� ßÂ@$@BÙ;ÿ #$ì�( ßÂ@ í ÿ ¬�ì%( C7ß F�Ú�Ù î ÿ ��ì�� Ù;C Ý áaßÂÿ ­�ì�­ ?$Ú\ÜqÙ;ÿ ��ì3î�Ý Ú à ? ­ ç î ?$Faÿ Ý Ú à��"Ø,ì ' Ý)Þ @ Ø ?$F ì

ö T ô u�^�sbcal�[,�Z_��,`�h�im�Z_�i©£7�Zjm`�Y\XZY!_Ajmcal���^���[,Y\jm�Z_��bcyl;]�Y\i
�"Ø ?�áa@$ß ?$Ú\Ükß û,@bâ)Ù Ý)Þ Ù;ã ØbÝ)à F�Ù)Ú,ßÂ@%Û Ø ç!áaßÂ@Bá�ß á"ÜqÙ + Ú à ?$F�á�Ü Ý Ú à Ü Ø ?
á�ÜqF�Ù)Ú�â7ß Ú\Üq?$F Ý @BÜkß Ù)Ú6ß Ú�Ü Ø ?
F�?$â;ß Ù)Ú�å Ø ?$F�?
� +,Ý F í á Ý Ú à â Þ + Ù)Ú�á Ý F�? 7 @BÙ)Ú�û�Ú�? à 8tß Ú\ÜqÙ�Ü Ø ?�Ù)D;á�?$F î ? à á + D;Ú + @ Þ ? Ý F
Û Ý F¼ÜkßÂ@ Þ ?$á ì��"Ø ?�ã F Ý Cr?$å�Ù)F í ã Ù)F�Ü Ø ß á
+ Ú à ?$F�á�Ü Ý Ú à ß Ú;â1ß á�Ü Ø ?�Ü Ø ?$Ù)F¼çfÙ;ãbþ +,Ý Ú\Ü + C �4Ø F�Ù;CrÙ;>�ç\Ú Ý C7ßÂ@Bá/�qþ � > �qì ' Ø ß Þ ?ùå�? í Ú;Ùkå Ø ÙkåïÜqÙ + á�?
ß Ü Ý Ü î ?$F�ç6á Ø Ù)F�Ü à ß á¼Ü Ý Ú,@B?$á Ý Ú à©î ?$F�ç Ø ß â Ø ?$Ú�?$F�â;ß ?$áyÿ�ß Üqá©ßÂCrÛ Þ ?AC¨?$Ú!Ü Ý Ükß Ù)Úõß ÚKÚ + @ Þ ?$Ù)Ú;á Ý Ú à Ú + @ Þ ?Aß4ß á
á�Ükß ÞÂÞ,Ý Ú	Ù)ÛE?$ÚPß á�á + ? ì�� Ü�á�Ü Ý9í ?1ß á Ý Ú + Ú à ?$F�á¼Ü Ý Ú à ß Ú�â�Ù;ãtÜ Ø ?a� +,Ý F í á¼ÜqF + @BÜ + F�?ùÙ;ãbC Ý ÜqÜq?$F 6r' Ùaå à Ù¤Ü Ø ?
D Ý áaßÂ@.D + ß ÞÂà ß Ú�âWD Þ Ù�@ í áùÙ;ã%Ú Ý Ü + F�?�ß Ú\Üq?$F Ý @BÜ�ÜqÙ-ã Ù)FaC Ü Ø ?�C Ý ÜqÜq?$Fùå Ø ßÂ@ Ø ß á�F¼?$á�ÛEÙ)Ú�áaß D Þ ?Jã Ù)F 8)8)ìÂ8 é P Ù;ã
Ü Ø ? î ß áaß D Þ ?¨å�Ù)F ÞÂà	Ý F�Ù + Ú àw+ áF�

(0+ @ ØPÝ � + ?$á�Ü ØbÝ á�á�? î ?$F Ý)Þ ã Ý @B?$Üqá 6

? �4Ø ?�á¼Ü +,à ç7Ù;ã�Ü Ø ? _Al;[b�,[bY!�PY![�j��o^�j�£wl;cyx�� ß ÚWÙ)F à ß Ú Ý F¼ç Ø,Ý)à F�Ù)ÚbßÂ@��qß ì ? ì á¼ÜqF�Ù)Ú�â Þ ç6ß Ú\Üq?$F Ý @BÜkß Ú�â �
C Ý ÜqÜq?$Faÿ4D\ç¦á�? Þ ?A@BÜkß Ú�â�Ü Ø ?©áyßÂCrÛ Þ ?$á�Ü�á�ç\á�Üq?ACrá�C Ý)à ?©Ù;ã�� +,Ý F í á Ý Ú à â Þ + Ù)Ú�á Ý Ú à Üq?$á�Ükß Ú;âKÜ Ø ?AC
Ý â Ý ß Ú;á�Ü�CrÙ à ? Þ á�Ù)F ÞÂÝ ÜqÜkßÂ@B?¤þ � > ìt�"Ø ß árß á Ýwà ß �t?$F�?$Ú\Ü�Û Ý Ü Ø ã F�Ù;C/Ü Ø,Ý Ü�Ü Ý9í ?$Ú�ß Ú +,Þ ÜqF Ý F¼? ÞÂÝ Ükß î ß á�ÜkßÂ@
Ø ? Ýqî ç!�¼ß Ù)Úï@BÙ ÞÂÞ ß áaß Ù)Ú�áyÿbå Ø ßÂ@ Ø F Ý Ü Ø ?$Fwá�Ü +,à ç à ?A@BÙ)Ú;û�Ú�?ACr?$Ú\Ü©ß Ú-? æ ÜqF Ý Ù)F à ß Ú Ý Faß Þ ç Ø Ù)Ü Ý Ú à�à ?$Ú�á�?
ØbÝ)à F�Ù)Ú,ßÂ@¨C Ý ÜqÜq?$F ì

? �4Ø ?Wß á¼á + ?�Ù;ã ÷�Vb^�cyx��;`b^�s,cyl;[�s,Vb^�XZ�Zj¶h 6�# Ü7ß á¨F�?AC Ý F í�Ý D Þ ?ªÜ Ø,Ý Ü¨á¼Ü Ý ÜkßÂ@.Û�F�Ù)ÛE?$F�Ükß ?$árÙ;ã Ø,Ý)à F�Ù)Ú�á
Ý F¼?�å�? ÞÂÞ F¼?$Û�F�Ù à0+ @B? à D\ç�@BÙ)Ú�á�Ükß Ü + ?$Ú\Ü"� +bÝ F í CrÙ à ? Þ áaÿ�å Ø ß Þ ? Ý�Ø,Ý)à F�Ù)ÚbßÂ@ à ?$áa@BFaß Û;Ükß Ù)Ú©Ù;ã�Ü Ø ?wã Ù)FaC
ã Ý @BÜqÙ)F�á�Ù;ã�ã ?$åvÚ + @ Þ ?$Ù)Ú�á�ç\á�Üq?ACrá4å�Ù)F í á + ÛªÜqÙ¤C¨Ù;Cr?$Ú!Ü + C�ÜqF Ý Ú�áaã ?$F�á"å Ø ?$F�?
Ù)Ú�?
å�Ù +,ÞÂà Ú Ý Ü + F Ý)ÞÂÞ ç
? æ ÛE?A@BÜ�ÜqÙ�á�?$?¨Ü Ø ?rÙ)Ú�á�?$Ü�Ù;ã�� +,Ý F í	à ?$â)F�?$?$á�Ù;ã,ã F¼?$? à Ù;C ì�� Ù�å Ø,Ý Ü
? æ Üq?$Ú\Ü Ý F�?rÜ Ø ? Ø,Ý)à F¼Ù)Ú,ßÂ@ Ý Ú à
Ü Ø ?$� +bÝ F í�à ?$áa@BFaß Û�Ükß Ù)Ú�á�?�� + ß î3Ý)Þ ?$Ú\Ü~�

? �4Ø ?�á�Ü +bà çrÙ;ã0Ü Ø ? î3Ý Faß Ù + á�C Ý Ú,ßÂã ?$á�Ü Ý Ükß Ù)Ú�á Ý Ú à Ü Ø ? à ?$Üq?$FaC7ß Ú Ý Ükß Ù)ÚwÙ;ãyÜ Ø ? à ?$Ü Ý ß Þ á4Ù;ãyÜ Ø ? �;XZVbl;[b��_
_Al;[�jmY\[�j Ù;ã�C Ý ÜqÜq?$F ì��"Ø ?$F¼?ªß á�á¼ÜqF�Ù)Ú�âù? î ß à ?$Ú,@B?�Ü Ø,Ý Ü Ý áaß 
$? Ý D Þ ?�ã F Ý @BÜkß Ù)Ú©Ù;ã\Ü Ø ?�Û�F�Ù)ÜqÙ)ÚKß á.C Ý)à ?
Ù;ã4â Þ + ? 6 ' Ø,Ý ÜJß á�Ü Ø ?©á¼ÜqF + @BÜ + F�?©Ù;ã4Ü Ø ß á�â Þ + Ù)ÚbßÂ@©@BÙ;CrÛEÙ)Ú�?$Ú\Ü~��' Ø ßÂ@ Ø á¼Ü Ý Üq?$á	ß ÚPÜ Ø ? Ø,Ý)à F�Ù)Ú
á¼Ût?A@BÜqF + C @BÙ)F�F�?$á�ÛEÙ)Ú à ÜqÙ7Ü Ø ?¨? æ @$ß Ü Ý Ükß Ù)Ú6Ù;ã�â Þ + Ù)ÚbßÂ@ à ?$â)F�?$?$á�Ù;ã,ã F�?$? à Ù;C��

? �4Ø ?�á�Ü +,à çªÙ;ã!Ü Ø ? i~�,�Z[vimjmcyV,_AjmV,cyY Ù;ã!Ü Ø ?�Ú + @ Þ ?$Ù)Ú Ý Ú àrî�Ý Fyß Ù + á Ø,Ý)à F�Ù)Ú�á 6 ' Ø ?$F�? à Ù\?$á.ß Ür@BÙ;Cr?
ã F�Ù;C Ý Ú à å Ø,Ý Ü Ý F�?fß Üqá î3Ý Faß Ù + áª@BÙ;CrÛEÙ)Ú�?$Ú\ÜqáH�

? �4Ø ?�á�Ü +,à çwÙ;ãAÜ Ø ?C� ^!��l;Vbcª_�l�[�jmY\[�j Ù;ã Ø,Ý)à F�Ù)Ú�á 6�� ?$áaß à ?$á Þ ß â Ø Ü%� +,Ý F í áaÿyå Ø,Ý Ü Ý F�?�Ü Ø ? Ý CrÙ + Ú\Üqá
Ù;ã�á�ÜqF Ý Ú�â)? Ý Ú à @ Ø,Ý FaC+� +,Ý F í áªß ÚJÜ Ø ?Aß F�â)F�Ù + Ú à á�Ü Ý Üq?Aÿ Ý Ú à å Ø,Ý Ü Ý F�?¨Ü Ø ?Aß F à ß á�ÜqFaß D + Ükß Ù)Ú�áH�

�"Ø ?�? Þ ?A@BÜqF�Ù;C Ý â)Ú�?$ÜkßÂ@�ß Ú\Üq?$F Ý @BÜkß Ù)ÚJÛ�F�Ù î ß à ?$á + á�åªß Ü Ø¦Ý�+ Ú,ß�� + ?�ÜqÙ\Ù Þ ÜqÙ Ý Ú�á�å�?$F�Ü Ø ?$á�?�� + ?$á�Ükß Ù)Ú;á ì
# Üùß á�å�? ÞÂÞ3+ Ú à ?$F�á¼ÜqÙ!Ù àWÝ Ú à ß Üqá�Ú Ý Ü + F�?¤ß á à ß �t?$F�?$Ú\Üùã F�Ù;CRÜ Ø ?¨á�ÜqF�Ù)Ú�â�ß Ú\Üq?$F Ý @BÜkß Ù)Ú ì�# Ü�Û�F�Ù î ß à ?$á + á�åªß Ü Ø
Ý ã Ù)FyC7ß à�Ý D Þ ?�C7ßÂ@BF�Ù)áa@BÙ)ÛE?Aÿ\åªß Ü Ø¦Ý F�?$á�Ù Þ + Ükß Ù)Ú1Ü Ø,Ý Ü�@ Ý Ú1Dt? î3Ý Faß ? à ã F�Ù;C Ü Ø ?�áaß 
$?¨Ù;ã3Ü Ø ? ÞÂÝ F�â)?$á�Ü�Ú + @ Þ ?Aß
à Ùaå�ÚJÜqÙ à ß á¼Ü Ý Ú,@B?$áwC + @ Ø áaC Ý)ÞÂÞ ?$F�Ü ØbÝ ÚJÜ Ø ?�áaß 
$?ùÙ;ã Ý áyß Ú�â Þ ?�Û�F�Ù)ÜqÙ)Ú ì

� Ú Ý @BÜkß î ? Ý Ú àJÞ ß î ? Þ ç¦@BÙ;C7C + Ú,ß Ü�çWÙ;ã Ý DtÙ + Ü ú;<)<7��+ F¼Ù)Ût? Ý Ú1áy@$ß ?$Ú!Ükß á�Üqá�ß áª@ + F¼F�?$Ú!Ü Þ çfÛE?$Faã Ù)FaC7ß Ú�â
? æ Ût?$FyßÂCr?$Ú!Üqá¨ã ÙE@ + á¼? à Ù)ÚfÜ Ø ß á
â)Ù Ý)Þ�Ý Ü
? æ ß á�Ükß Ú�â1ã Ý @$ß Þ ß Ükß ?$áùß Ú ��+ F�Ù)ÛE?Aÿ Ý Ú à ß á Þ ? Ý)à ß Ú�â1@BÙ ÞÂÞÂÝ DtÙ)F Ý Ükß Ù)Ú�áùß Ú
Ü Ø ? 
�()��ìE�"Ø ?�F�? Ý)Þ ß 
 Ý Ükß Ù)Ú�Ù;ã%þ � > Ý Ü Þ Ùaå ?$Ú�?$F�â)ç	ß á + Ú à ?$F�á�Ü +bà ç Ý Ü Ý Ú + C�DE?$F�Ù;ã�ã Ý @$ß Þ ß Ükß ?$á#� 5¤��5¤#
Ý Ü 56Ý ß Ú�
Aÿ ���,(0�RÝ Ü � Ù)Ú�Ú,ÿ Ý Ú à¤¬ù�4�.����Ý Ü ¬ F�?$Ú�Ù)D Þ ? � ÿAå Ø ß Þ ?�Ü Ø ?#� +,Ý F íJÝ Ú à D Ýqî Ù + F¨@BÙ)Ú!Üq?$Ú\Ü
Ù;ã!Ü Ø ?
Ú + @ Þ ?$Ù)Ú¦ß árß Ú î ?$á�Ükß â Ý Üq? àJÝ Ü Ø ß â Ø � ?$Ú�?$F¼â)ç�ã Ý @$ß Þ ß Ükß ?$á�� '.����5	��(©Ý Ü '�Ý C�D + F¼â Ý Ú à ÿAá�Ü Ý F�Ükß Ú;âWã F�Ù;Cêè <)<): ÿ
����56�!��(;(PÝ Ü ¬ ?$Ú�? î3Ý	�qì	# Ú-DE?$Ü�å�?$?$Ú,ÿ �����,���/Ý ÜNA$?
�t?$F�á�Ù)Ú �%Ý Dbÿ � ?$å�ÛEÙ)F�Ü�� � ?$å�á�� 
�()��� ÿ Ý)ÞÂÞ Ùkå�á
CrÙ)F�? Ý @$@ + F Ý Üq? Ý Ú à @BÙ;CrÛ;F�? Ø ?$Ú�áaß î ?¨á¼Ü +,à ß ?$á�Ù;ã;Ü Ø ?¨ÜqF Ý Ú�áaß Ükß Ù)Ú�F�?$â;ß Ù)Ú,ÿ\å Ø ?$F¼?¨Ú + @ Þ ? Ý FwC Ý ÜqÜq?$Fª@ Ý ÚJDE?
+ Ú à ?$F�á�ÜqÙ\Ù àªÝ á4Dt?Aß Ú;âwC Ý)à ?
Ù;ã�@BÙ)Ú;á�Ükß Ü + ?$Ú\Ü*� +,Ý F í á ì���ÞÂÞ Ü Ø ?$á¼?�á¼Ü +,à ß ?$ábDt?$Ú;?$û�Ü
ã F�Ù;C�Ü Ø ? Ýqî3Ý ß ÞÂÝ D,ß Þ ß Ü�ç�Ù;ã

ú



ÛEÙ ÞÂÝ Faß 
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Û�F�Ù)Û Ý â Ý Ükß Ú�â¦ß Ú�áaß à ?ªÚ + @ Þ ? Ý F7C Ý ÜqÜq?$F ìª�,+ Ü Ý)Þ á�ÙWF Ý F�?ªÚ + @ Þ ? Ý F¤@BÙ)Ú;û�â + F Ý Ükß Ù)Ú�á.åªß ÞÂÞ DE? Ý @$@B?$á�áaß D Þ ?�åªß Ü Ø
? æ @ Þ + áaß î ?ùF¼? Ý @BÜkß Ù)Ú�áwß Ú à)+ @B? àJÝ Ü Ø ß â Ø CrÙ;Cr?$Ú\Ü + C2ÜqF Ý Ú�áyã ?$F ì
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? î ?$ÚõÜ Ø Ù + â Ø � +,Ý F í á Ý Ú à â Þ + Ù)Ú�á Ý F�?�á¼ÜqF�Ù)Ú�â Þ ç/ß Ú\Üq?$F Ý @BÜkß Ú�â;ÿ ÝJî ?$F�ç�áaC Ý)ÞÂÞ � +,Ý F í\�;Ý Ú!Ükß�� +,Ý F í
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�qC¨?$á�Ù)Ú�� Þ ß í ? � Ù)F�Ü Ø F¼?$?
�m� +,Ý F í ��D Ý F�ç)Ù)Ú�� Þ ß í ? � á�ç!á¼Üq?AC åªß ÞÂÞ,Ø,Ýqî ? Ý áaC Ý)ÞÂÞ ß Ú\Üq?$F Ý @BÜkß Ù)Ú�Û�F¼Ù)D Ý D,ß Þ �
ß Ü¸ç ì��"Ø ?ªÙ)Ú�á�?$ÜrÙ;ã�@BÙ Þ Ù + FrÜqF Ý Ú�á¼Û Ý F�?$Ú,@BçJåwß ÞÂÞ,à ?$Üq?$FyC7ß Ú�?wÜ Ø ?WC¨Ù;Cr?$Ú!Ü + C Ý DEÙ î ?wå Ø ßÂ@ ØäÝ�ØbÝ F à
áy@ Ý ÜqÜq?$Faß Ú�â à ?$áa@BFaß Û;Ükß Ù)ÚªÙ;ãy? æ @ Þ + áaß î ?�Û�F�Ù�@B?$á�á�?$á�C Ý9í ?$á"á�?$Ú�á�? ì��"Ø ?�? æ ÛE?$FaßÂCr?$Ú\Ü�@BÙ)Ú;áaß á�Üqá�ß ÚùÜqF Ý Ú;áL�
ã ?$F�Faß Ú;â Ý)ÞÂÞ Ü Ø ?�?$Ú�?$F�â)ç Ý Ú à CrÙ;Cr?$Ú\Ü + CRÜqÙ Ý áaß Ú;â Þ ? Ø,Ý)à F¼Ù)ÚJÜ Ø,Ý Ü�á + D�á�?�� + ?$Ú\Ü Þ çfÛ;F�Ù)Û Ý â Ý Üq?$á7ß Ú
Ú + @ Þ ? Ý FùC Ý ÜqÜq?$F ì"�ïØ ß â Ø CrÙ;Cr?$Ú\Ü + C�ÜqF Ý Ú�áaã ?$F
á�? Þ ?A@BÜqá Ý @BÙ;CrÛEÙ)Ú�?$Ú\Ürß ÚWÜ Ø ? Ø,Ý)à F�Ù)Úfå Ýqî ?¤ã + Ú,@p�
Ükß Ù)Ú¤åªß Ü ØJÝ áaC Ý)ÞÂÞ ÜqF Ý Ú�á î ?$F¼á�?
? æ Üq?$Ú�áyß Ù)Ú ì,� à ß �	@ +bÞ Ü�çwF�?$áaß à ?$á�ß Ú�ß Üqá4á Ø Ù)F¼Ü Þ ßÂã ?$ÜkßÂCr? 6 @BÙ;CrÛ Ý F Ý D Þ ?
ÜqÙ¤Ü Ø ?©ß Ú\Üq?$FL� Ú + @ Þ ?$Ù)Ú à ß á¼Ü Ý Ú,@B?�F Ý Ü Ø ?$F�Ü Ø,Ý Ú�ÜqÙ7Ü Ø ?¨áaß 
$?ùÙ;ã;Ü Ø ?�Ú + @ Þ ? + á ì�� å�Ù�C¨?$Ü Ø Ù à á Ý Û�ÛE? Ý F
Û Ý F�ÜkßÂ@ +,ÞÂÝ F Þ çWÛ�F�Ù;C¤ß áaß Ú�â�ÜqÙ7Ù)D�á¼?$F î ?©@BÙ Þ Ù + F�ÜqF Ý Ú�á�Û Ý F¼?$Ú,@Bç ì
���4Ø ?�á�Ü +bà çäÙ;ã�? æ @ Þ + áaß î ?�F�? Ý @BÜkß Ù)Ú�á�ß ÚRã ?$å�� DEÙ à çvá�ç\á�Üq?ACrá¦C Ý9í ?$á¦ß Ü©ÛEÙ)á�áyß D Þ ?�ÜqÙ Ý)à ü + á�Ü
Ü Ø ? à ß á�Ü Ý Úb@B?	DE?$Ü�å�?$?$ÚõÜ�å�ÙPÚ + @ Þ ?$Ù)Ú�áfÜqÙ-Ü Ø ?-@ Ø,Ý F Ý @BÜq?$Faß á�ÜkßÂ@ Þ ßÂã ?$ÜkßÂCr?Aÿ
ÜqÙ C Ý9æ ßÂC7ß 
$?6Ü Ø ?
F¼?$áa@ Ý ÜqÜq?$Faß Ú�â Ý Ú àJà ?$Üq?$FaC¤ß Ú�?¨Ü Ø ?©ß Ú\Üq?$F Ý @BÜkß Ù)Ú6Û�F�Ù)D Ý D,ß Þ ß Ü¸çWÙ;ã;á + @ ØPÝ áaC Ý)ÞÂÞ Ù)D�ü�?A@BÜ ì
���4Ø ?
á�Ü +,à çªÙ;ã�Ü Ø ?
Û�F¼Ù à0+ @BÜkß Ù)Ú�Ù;ã î ?A@BÜqÙ)FrCr?$á�Ù)Ú�á�C Ý9í ?$árß Ü4ÛEÙ)á�áaß D Þ ?
ÜqÙ î3Ý F�çfß Ú à ?$Ût?$Ú à ?$Ú!Ü Þ ç
Ü Ø ?.ÜkßÂC¨?�ß ÚWå Ø ßÂ@ Ø Ü Ø ?.Û Ø Ù)ÜqÙ)ÚßD + @BÜ +bÝ Üq?$áùß Ú!ÜqÙ Ý Û Ý ß F�Ù;ãS� +,Ý F í á Ý Ú à Ü Ø ?7ã Ù)FaC Ý Ükß Ù)Ú1ÜkßÂCr?
Ù;ãbÜ Ø ?¤Ù + Üqâ)Ù;ß Ú�â î ?A@BÜqÙ)FJCr?$á�Ù)Ú ì©� F�?A@B?$Ú\Üª? æ ÛE?$FaßÂCr?$Ú\Ü Ý Ü '.����5	��( �µø�Û�F�Ù à0+ @BÜkß Ù)ÚPÙ)Ú
Ú + @ Þ ?Aß �EØbÝ á à ?ACrÙ)Ú�á¼ÜqF Ý Üq? à Ü Ø ?�F�? Þ ? î3Ý Ú,@B?�Ù;ã�á + @ Ø	Ý Û,ßÂ@BÜ + F�?Aÿ0D + Ü Ý á + D�á�Ü Ý Ú\Ükß Ý)Þ ß Ú,@BF�? Ý á¼?ªß Ú
Þ + C7ß Ú�Ù)áaß Ü¸çAÿ Ý á4å�? ÞÂÞ\Ý á Ý Ú�ßÂC¨Û�F�Ù î ?AC¨?$Ú!Ü�ß Ú�Ü Ø ?
F�?$á�Ù Þ + Ükß Ù)Ú,ÿ�ß á4Ú�?$? à ? à ã Ù)F Ý @BÙ;CrÛ�F�? Ø ?$Ú;áaß î ?
á¼Ü +,à çfÙ;ã�Ü Ø ß á�Û Ø ?$Ú�Ù;C¨?$Ú�Ù)Ú Ý Ü�Ü Ø ? Ø ß â Ø ?$F#¨ © Ú�?$? à ? à ã Ù)F Ý áaß 
$? Ý D Þ ?ª?
��?A@BÜ ì
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Ù;ã)Ü Ø ? î ß F�Ü +,Ý)Þ Û Ø Ù)ÜqÙ)ÚJ@ Ý Ú�DE?�ÜqF Ý Ú;áaã ?$F¼F�? à ÜqÙ Ý áaß Ú�â Þ ?t� +,Ý F í ÿaå Ø ßÂ@ Ø Û�F�Ù)Û Ý â Ý Üq?$á Ý Ú à�Ø,Ý)à F¼Ù)Ú,ß 
$?$á
Ý ã Üq?$F Ý ã Ù)FaC Ý Ükß Ù)Ú6ÜkßÂCr?#ù ñ ìr�"Ø ß á�Û�F�Ù�@B?$á�á�Ù;ã ØbÝ)à F�Ù)Ú-ã Ù)FaC Ý Ükß Ù)Úäß Ú-> #$( @ Ý Ú�Ú;Ù)Ü�DE?©@ Ý)Þ @ +,ÞÂÝ Üq? à
ã F�Ù;C û�F¼á�ÜªÛ;Faß Ú,@$ß Û Þ ?$áaÿ Ý á�ß Ü�ÙE@$@ + F¼á Ý Ü�?$Ú�?$F�â)ç�C¨Ù;Cr?$Ú!Ü + C áa@ Ý)Þ ?$á7å Ø ?$F¼?fÛE?$F�Ü + F�D Ý Ükß î ?¦þ � >
ß áwÚ�Ù)Ü Ý Û�Û Þ ßÂ@ Ý D Þ ? ìf� ÚP? æ ÛE?$FaßÂCr?$Ú\Ü Ý)Þ�à ?$Üq?$FyC7ß Ú Ý Ükß Ù)ÚvÙ;ã,Ü Ø ?6ã Ù)FaC Ý Ükß Ù)Ú-ÜkßÂCr?aù ñ�ß áªÚ;?A@B?$á�á Ý F�ç
ÜqÙ à ß á¼?$Ú!Ü Ý Ú�â Þ ? Ý Ú à @BÙ)Ú�á�ÜqF Ý ß Ú î3Ý Faß Ù + á7CrÙ à ? Þ á.Ù;ã Ø,Ý)à F�Ù)Ú,ß 
 Ý Ükß Ù)Ú ìª� çJ?AC�DE? à�à ß Ú�â©Ü Ø ? Ø,Ý)à F�Ù)Ú
ã Ù)FaC Ý Ükß Ù)Ú�Û�F�Ù�@B?$á�á¤ß ÚKÜ Ø ?�Ú + @ Þ ? Ý F©Cr? à ß + C¤ÿ;Ù)Ú;?�Ù)D�Ü Ý ß Ú�á Ý ÚK? æ Ût?$FyßÂCr?$Ú!Ü Ý)Þ ÜqÙ\Ù Þ ÜqÙ Ý)à ü + á�Ü%ù ñ
ÜqÙwÜ Ø ?.áaß 
$?.Ù;ã�Ü Ø ?�Ü Ý F¼â)?$Ü�Ú + @ Þ ? + á ìb# ã.ù ñ ß á�áyC Ý)ÞÂÞ ?$F�Ü ØbÝ ÚfÙ)F�Ù;ã�Ü Ø ?�Ù)F à ?$F�Ù;ã�Ü Ø ?�Ú + @ Þ ? Ý F
F Ý)à ß + áaÿ
Ù)Ú;? Ý @$@B?$á�á�?$á1ß Üqá�? æ ÛE?$FaßÂC¨?$Ú!Ü Ý)Þ�à ?$Üq?$FaC7ß Ú Ý Ükß Ù)Ú ìw# ã�ù ñ�ß á ÞÂÝ F�â)?$FùÜ Ø,Ý ÚKÜ Ø ?�Ú + @ Þ ? Ý FªF Ý)à ß + áyÿtÙ)Ú�?
Ý @$@B?$á¼á�?$áùÜ Ø ?�ß Ú\Üq?$F Ý @BÜkß Ù)Ú-Ù;ã Ý áyß Ú�â Þ ?�� +bÝ F í åªß Ü Ø Ú + @ Þ ? Ý FWCr? à ß + C ì©(0+ @ Ø�Ý á�?A@BÙ)Ú à�Ý F�ç6DE? Ý C
Ù;ãn� +,Ý F í á¨åªß ÞÂÞ DE? + á�? àKÝ á Ý Û�F�Ù)DE?�ÜqÙPß Ú î ?$á¼Ükß â Ý Üq?©Ù)Ü Ø ?$F Ø,Ý)à F�Ù)Ú;á Þ ÙE@ Ý Üq? à åªß Ü Ø ß Ú¦Ü Ø ?�Ü Ý F¼â)?$Ü
Ú + @ Þ ? + á ì
�4Ø ?©ã Ù)FaC Ý Ükß Ù)Ú6ÜkßÂCr?#ù ñ Ý CrÙ + Ú\Üqá�ÜqÙ©F�Ù + â Ø,Þ ç : ãýC &)¬ ? ­�6�� Ú	?$Ú�?$F�â)ç1ÜqF Ý Ú�áyã ?$F Ý DtÙ î ? :)<f¬ ? ­
F¼?$á +,Þ Üqá¤ß Ú�Ü Ø ? Ø,Ý)à F�Ù)Úbß 
 Ý Ükß Ù)ÚKÙ;ã Ý � +bÝ F í Ù + Üqáaß à ?wÜ Ø ?wÚ + @ Þ ? + á ì.� @BÙ)Ú\Ükß Ú + Ù + á¨? Þ ?A@BÜqF�Ù)Ú¦DE? Ý C
Ù;ãùè <9� ð <ä¬ ? ­ C + á�ÜfDt? Ý @ Ø ß ? î ? à ÜqÙvF�? Ý @ Ø ÿ
åªß Ü Ø Ù + Ü©DE?Aß Ú�âPá�å Ý CrÛE? à D\çäF Ý)à ß Ý Ükß î ? Þ Ù)á�á¼?$áaÿ
?$Ú;?$F�â)ç�ÜqF Ý Ú;áaã ?$F î3Ý F�çEß Ú;âvã F�Ù;C Ý ã ?$å ¬ ? ­ ÜqÙ : é ¬ ? ­�ì,� Û,ß Ù)Ú�?$?$Faß Ú;â6? æ ÛE?$FaßÂCr?$Ú\Ü Ý Ü (����ù�
Ý Ú à©Ý F�?A@B?$Ú!Ü�? æ Ût?$FyßÂCr?$Ú!Ü Ý Ü '.����5	��( @ Þ ? Ý F Þ ç à ?ACrÙ)Ú�á�ÜqF Ý Üq?�Ü Ø ?�Ú�?$? à Ù;ã Ý â Ý ß ÚWÙ;ã\Ü�å�ÙªÙ)F à ?$F�á
Ù;ã�C Ý â)Úbß Ü +,à ?�ß Ú Þ + C7ß Ú;Ù)áaß Ü�çëß ÚïÙ)F à ?$F1ÜqÙ Ý @ Ø ß ? î ? Ý Û�F�?A@$ß á¼?¦D,ß Ú�Ú,ß Ú;â Ý â Ý ß Ú;á�ÜJÜ Ø ?KF�? Þ ? î3Ý Ú\Ü
í ß Ú�?AC Ý ÜkßÂ@ Ý)Þ;î3Ý Faß Ý D Þ ?$á 6 ?$Ú;?$F�â)çAÿ�ÜqF Ý Ú�á î ?$F�á�?©CrÙ;C¨?$Ú!Ü + C¤ÿ�F Ý Û,ß à ß Ü¸ç ì

?Òú ²>³Ý§t¢Y±> YûnÓH¤[³Ý²>Ãe�µ±> �¥ ¿ � ? Ý @BÜkß Ù)Ú�á�ã Ù)F�D,ß à;à ?$ÚªD\ç í ß Ú�?AC Ý ÜkßÂ@Bá�Ù)Ú�ã F�?$?�Ú + @ Þ ?$Ù)Ú�á�@ Ý Ú�DE? Ý @$@B?$á�á¼? à ß Ú
Ú + @ Þ ?Aß ì��"Ø ß ábÙ)ÛE?$Ú�á"Ü Ø ?�å Ý çwÜqÙrá�Ü +,à ç + Ú + á +,Ý)Þ @BÙ)Ú�û�â + F Ý Ükß Ù)Ú�á4Ù;ã)Ú + @ Þ ?$Ù)Ú�á 6 @BÙ;CrÛ Ý @BÜ�áaß æ �m� +,Ý F í
á¼Ü Ý Üq?$áaÿ Ý Ú à�Ø Ù)Ü�á¼ÛtÙ)Üqáyÿ�ã Ù)F�ß Ú�á�Ü Ý Ú,@B? ì.�"Ø ?$ç¦C Ý ÚbßÂã ?$á�Ü�Ü Ø ?ACrá�? Þ î ?$á.D!ç Ý Ú	? æ @B?$á�á�ß Ú�Ü Ø ?�Ú + @ Þ ? Ý F
F¼?$á�ÛEÙ)Ú�á�? Ý ÜEG·ü : ÿ)Ù)F�D\ç Ý Ú7?$Ú Ø,Ý Úb@B?ACr?$Ú!Ü�Ù;ã�Ü Ø ?�Û�F�Ù à0+ @BÜkß Ù)Ú�Ù;ã!Û Ý F�ÜkßÂ@ Þ ?$á�Dt? Þ Ùaå�Ü Ø F¼?$á Ø Ù ÞÂà ã Ù)F
ã F�?$?�Ú + @ Þ ?$Ù)ÚKÜ Ý F�â)?$Üqáß�q@ + C +bÞÂÝ Ükß î ?7Û�F�Ù�@B?$á�á�?$áaÿ�?$Ük@ ì��qìf' ß à�à ?$Ú�@BÙ Þ Ù + Ff@BÙ)Ú�û�â + F Ý Ükß Ù)Ú;áaÿ�ß ÚKå Ø ßÂ@ Ø
� +,Ý F í á.â)F�Ù + Ûäß Ú!ÜqÙ¦@BÙ Þ Ù + F�? à @ Þ + á¼Üq?$F�áaÿ"C Ý ç Ý)Þ á�Ù©DE?ªF�? î ? Ý)Þ ? à D!ç�Û�F�Ù�@B?$á�á�?$á.å Ø ßÂ@ Ø ß Ú î Ù Þ î ?�Ü Ø ?
? æ @ ØbÝ Ú�â)?ùÙ;ã�á�? î ?$F Ý)Þ â Þ + Ù)Ú�áaÿ Þ ß í ?ªÜ Ø ?¨Û Ø Ù)ÜqÙ)Û;F�Ù à)+ @BÜkß Ù)ÚJÙ;ã Ø ? Ýqî ç î ?A@BÜqÙ)F�C¨?$á�Ù)Ú�á ì
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ØbÝ F à ß Ú\Üq?$F Ý @BÜkß Ù)Ú�áaÿ Ý Ú à Ût?$F¼Ü + F�D Ý Ükß î ?�Üq?A@ Ø Ú,ß�� + ?$á�@ Ý ÚªDE? + á�? à ? î ?$Ú Ý Ü Þ Ùkå CrÙ;Cr?$Ú\Ü + C�ÜqF Ý Ú�áaã ?$Faÿ
@BÙ)Ú\ÜqF Ý F�ç�ÜqÙ�Ü Ø ? Þ ß â Ø Ü��m� +,Ý F í á¼?A@BÜqÙ)F ìK���,�b� åªß ÞÂÞ ? æ Û Þ Ù)F�?6@ Ø,Ý FaC Û Ø ç\áaßÂ@BáWß Ú Ý F�? ÞÂÝ Ükß î ? Þ ç Þ Ùaå
C¨Ù;Cr?$Ú!Ü + C F Ý Ú�â)?Aÿ�å Ø ?$F�? Þ ß ÜqÜ Þ ? à�Ý Ü Ý ? æ ß á�Üqá ì&� ã�Û Ý F�ÜkßÂ@ +,ÞÂÝ F6ßÂCrÛEÙ)F�Ü Ý Ú,@B?1åªß ÞÂÞ DE?WÜ Ø ?Wá�Ü +,à ç
Ù;ã.@ ØbÝ FaCrÙ)Ú,ß + Cý��þ®«	ÿ����
ÿ"?$Ük@ ì�� ã Ù)FyC Ý Ükß Ù)Ú,ÿ4å Ø ßÂ@ Ø ß á Ý Ü�Û�F¼?$á�?$Ú!Ü�ÛEÙ\Ù)F Þ ç + Ú à ?$F�á�ÜqÙ\Ù à;ìä�"Ø ?
F¼? ÞÂÝ Ükß î ? Þ ç Þ Ùkå&D,ß Ú à ß Ú;â¨?$Ú�?$F�â)ç�Ù;ã!Ü Ø ?ª@ ØbÝ FaCrÙ)Ú,ß + C¤ÿ;@BÙ + Û Þ ? à åªß Ü Ø Ü Ø ? à ?$Ü Ý ß Þ ? à � +,Ý Ú\Ü + Cõá¼Ü Ý Üq?
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Ù;ã�Ü Ø ?J@ Ø,Ý FyC%�m� +bÝ F í Û Ý ß FyÿbC Ý9í ?$á�Ü Ø ?$á�?�á�Ü Ý Üq?$á¨? æ � + ß áaß Üq?�Û�F�Ù)DE?$á.Ù;ã�Ü Ø ?�?$Ú î ß F�Ù)ÚbCr?$Ú!Ü7@BF�? Ý Üq? à
ß Ú Ø,Ý F à @BÙ ÞÂÞ ß áaß Ù)Ú;á ì
� ? Ý F
Ü Ø F�?$á Ø Ù ÞÂà ÿ)Ù)F�? î ?$Ú©DE? Þ Ùaå&Ü Ø F¼?$á Ø Ù ÞÂà ß Ú¤Ú + @ Þ ?AßÂÿ!Ü Ø ? í ß Ú�?AC Ý ÜkßÂ@ Ý)Þ @BÙ)Ú�á�ÜqF Ý ß Ú\Üqá
Ù)ÛE?$Ú + Û©Ü Ø ?
ÛEÙ)á�áyß D,ß Þ ß Ü�çªÙ;ã)á�Ü +,à çEß Ú�â�@BÙ;CrÛ Ý @BÜ � ÙE@ í á�Ü Ý Üq?$áyÿ î ß Ý Ü Ø ?¨@BÙ Ø ?$F�?$Ú!Ü4áy@ Ý ÜqÜq?$Faß Ú�â¨Ù;ã Ý)ÞÂÞ Û Ý F¼ÜqÙ)Ú�á 6��4Ø ß á
Û;F�Ù î ß à ?$á�Ú�?$å Ù)Û;ÛtÙ)F¼Ü + Ú,ß Ükß ?$á�Ù;ã;á�Ü +,à ç�ß Ú�â�? æ Ù)ÜkßÂ@�á�Ü Ý Üq?$á Ý Ú à @BÙ)F�F�? ÞÂÝ Ükß Ù)Ú�?
�t?A@BÜqá�ß Ú1Ü Ø ?¨Ú + @ Þ ? Ý F
å Ýqî ?vã + Ú,@BÜkß Ù)Ú ì���Þ á�Ù;ÿ�ßÂCrÛ ÞÂÝ Ú\Ükß Ú�â&@ Ø,Ý FaC � +,Ý F í á Ý Ú à @ Ø,Ý FyCrÙ)Ú,ß Ý ß ÚäÚ + @ Þ ?Aß�C Ý çPÛ�F¼Ù î ß à ? Ý
Ú;?$åïF�? Ý)Þ C2Ù;ã�á�ÜqF�Ù)Ú;â�ß Ú!Üq?$F Ý @BÜkß Ù)Ú6á�Ü +,à ß ?$áaÿ\Ü Ø F�Ù + â Ø Ü Ø ?�á�ÛE?A@BÜqF�Ù)áa@BÙ)Û\ç©Ù;ã�Ü Ø ?Aß F�ÛtÙ)á¼áaß D Þ ?¨DEÙ + Ú à
á¼Ü Ý Üq?$á ì
(0+ @ ØPÝ Ú + @ Þ ? Ý F�Û�F�Ù)â)F Ý C7C¨?¨åªß ÞÂÞ DE? Ý á�ÛE?A@$ß û,@$ß Ü�çWÙ;ã ���,�"��ì
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� ã ?$å í ?$çK? æ ÛE?$FaßÂC¨?$Ú!Üqá Ø,Ýqî ?©Dt?$?$Ú�á�? Þ ?A@BÜq? à�ì�� ? Ý áaß D,ß Þ ß Ü¸ç�á�Ü +bà ß ?$á Ø,Ý�î ?¤DE?$?$Ú¦F�?$ÛEÙ)F�Üq? à ß Ú¦Ü Ø ?©Û�F�Ù	�
@B?$? à ß Ú�â)áùÙ;ã�Ü Ø ? (;Ý ß Ú!Ü�� 56Ý)Þ Ù�å�Ù)F í á Ø Ù)Û�� ( ?$Û�Ü ìW8 = � 1 è 3�Ý Ú à Ü Ø ? 5	Ý ß Ú�
�å�Ù)F í á Ø Ù)Û2� � @BÜ ìW8 è � 1 :h3 ÿ�Ù)F
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à ?$Üq?A@BÜqÙ)F�ß áªÚ�?$? à ? à ã Ù)F Ý @ Þ ? Ý Ú/ß à ?$Ú\Ükß û,@ Ý Ükß Ù)ÚvÙ;ã"Ü Ø ? � ì ' Ø ?$ÚPÜ¸å�Ù�å�? ÞÂÞ � á Ø ß ? ÞÂà ? à C Ý â)Ú;?$ÜkßÂ@
á¼Ût?A@BÜqF¼Ù;Cr?$Üq?$F�á Ý F�? + á�? à ã Ù)F�Ü Ø ? à ?$Üq?A@BÜkß Ù)ÚWÙ;ã!Ü Ø ?�áy@ Ý ÜqÜq?$F�? à ? Þ ?A@BÜqF�Ù)Ú Ý Ú à Ü Ø ?�F¼?A@BÙ;ß Þ ß Ú�âùÛ�F¼Ù)ÜqÙ)Ú,ÿ
ÝwÞ + C7ß Ú;Ù)áaß Ü�ç�Ù;ã :)< v	� @$C =.© á = Ê åªß ÞÂÞ;Ý)ÞÂÞ Ùaå Ü Ø ?�?$Ú\Ükß F�? Ý Ú;â +,ÞÂÝ F à ß á�ÜqFaß D + Ükß Ù)Ú¤Ù;ã\Ü Ø ?�?AC7ß ÜqÜq? à F�? Ý)Þ
Û Ø Ù)ÜqÙ)Ú�ÜqÙ©DE? à ?$Üq?$FaC7ß Ú�? à©+ Û	ÜqÙ�
 , = ¬ ? ­ © Ý Ú à ¨�© , :)<W¬ ? ­ © ì�# Ú6Ü Ø ? ÞÂÝ F�â)?
� Ý @$@B?$Û�Ü Ý Ú,@B?
Ù)Û;Ükß Ù)Ú,ÿ)Ü Ø ?�á�?$Û Ý F Ý Ükß Ù)Ú©Ù;ãAÛ Ø Ù)ÜqÙ)Ú�á�ã F�Ù;CõD Ý @ í â)F¼Ù + Ú à ß á Þ ?$á¼á�Û�F�Ù)D Þ ?AC Ý ÜkßÂ@"áaß Ú,@B?�Ü Ø ? Þ + C7ß Ú;Ù)áaß Ü�ç
ß á�áyC Ý)ÞÂÞ ?$F 6�:)< v	� @$C =.© á = Ê ì�5 Ù)F�?$Ù î ?$F�ß Ü Ý)ÞÂÞ Ùkå�á7Ú;Ù)Ú��¼@BÙ)Û ÞÂÝ Ú Ý F í ß Ú�?AC Ý ÜkßÂ@Bá¤ÜqÙKDt? Ý @$@B?$á�á�? à ÿ
Ü Ý9í ß Ú�â Ý)à0î�Ý Ú\Ü Ý â)?fÙ;ã%Ü Ø ? à ß �t?$F�?$Ú!ÜùDt? ØbÝqî ß Ù + FùÙ;ã,Ü Ø ? Ý 
AßÂC + Ü Ø,Ý)Þ�Ý Ú�â +,ÞÂÝ F à ß á�ÜqFaß D + Ükß Ù)Ú¦Ù;ã,Ü Ø ?
î ß F�Ü +,Ý)Þ,� Ù;CrÛ�ÜqÙ)Ú6áa@ Ý ÜqÜq?$Faß Ú;â Ý Ú à Ü Ø ? � ?$Ü Ø ? �;' ?Aß Ü Þ ?$F�Û;F�ÙE@B?$á¼á�?$á ì¨� ß Ú Ý)ÞÂÞ çAÿ;Ü Ø ?ªDE? Ý C Ý á�çEC¤Cr?
�
ÜqF¼ç�Û�F�Ù î ß à ?$á + á¨åªß Ü Ø�Ý Ú Ý)à�à ß Ükß Ù)Ú Ý)Þ å Ý ç	ÜqÙ�@BÙ)Ú�á¼ÜqF Ý ß ÚKÜ Ø ? � Ù;CrÛ;ÜqÙ)Ú Ý CrÛ Þ ß Ü +,à ?�Ü Ø F¼Ù + â Ø ß Üqá
ß Ú\Üq?$Faã ?$F�?$Ú,@B?7åwß Ü Ø Ü Ø ? � ?$Ü Ø ? �;' ?Aß Ü Þ ?$F Ý CrÛ Þ ß Ü +,à ? ì©( ßÂC +,ÞÂÝ Ükß Ù)Ú¦á Ø Ùkå�á¨Ü ØbÝ Ü � Ù;CrÛ�ÜqÙ)ÚKáa@ Ý ÜqÜq?$Fm�
ß Ú;âv@BF�Ù)á¼áL� á�?A@BÜkß Ù)Ú Ý Ú à Dt? Ý C Ý á�ç�C7Cr?$ÜqF�ç�@ Ý ÚvDE? Ý @$@ + F Ý Üq? Þ ç à ?$Üq?$FyC7ß Ú�? à�Ý F¼Ù + Ú à�
����Ä, 8)<��
+ ÛäÜqÙ�
 , :)<¦¬ ? ­ ©Ä�qCrÙ;Cr?$Ú\Ü + C ÜqF Ý Ú�áyã ?$F�Ø�� Ì �¦¬ ? ­ © �qì-# Ú�Ü Ø ?�@ Ý á�?JÙ;ã Ý F�? Ý)Þ � Û Ø Ù)ÜqÙ)Ú
DE? Ý C7ÿ;Ü Ø ?w? æ ÜqF Ý @BÜkß Ù)Ú¦Ù;ãEÜ Ø ?N� +bÝ F í�à ß á�ÜqFaß D + Ükß Ù)Ú Ý C¨Û Þ ß Ü +,à ? Ø,Ý á.Dt?$?$Ú6Û�F�Ù î ?$Ú�ÜqÙfDE?ªÛtÙ)á¼áaß D Þ ?
�~1 è 3 ÿ�Û Ý â)? :9ú)ú��qì

?�� §Y§�¯]£¹×�¦~�µ³YÃe¤[²>£ ÷ ±>¼�¯]Ãe±>  ¥m¢m²�ÃeÃe§~³h�¡ �Ó ¿ �"Ø ß á�@BÙ)F�F¼?$á�ÛEÙ)Ú à áfÜqÙ-Ü Ø ?	Û�F¼Ù à0+ @BÜkß Ù)Ú&Ù;ã
Û Ø Ù)ÜqÙ)Ú�á Ý Ü
ã Ù)F�å Ý F à¦Ý Ú�â Þ ?$á1ß Ú¦Ü Ø ? à ?$?$Û��¼ß Ú�? ÞÂÝ á�ÜkßÂ@ùF�?$â;ßÂCr?Aÿ%Ü Ø F�Ù + â Ø Ü Ø ?7F�? Ý @BÜkß Ù)Ú-Û���?��r? õ � � Û ì����%�"� åªß ÞÂÞ
Ý)ÞÂÞ Ùaå�Ü Ø ? � Ù;C¨Û�ÜqÙ)ÚJ@BF�Ù)á�áL� á�?A@BÜkß Ù)Ú©ÜqÙrDt? à ?$Üq?$FyC7ß Ú�? à�Ý Ú à�¬�� >�á4ÜqÙ¨DE?�á�Ü +,à ß ? à�Ý Ü ÞÂÝ F�â)?�?$Ú;Ù + â Ø
î ß F�Ü +,Ý)Þ ß Ü¸ç2¨ © � + ÛKÜqÙ �1¬ ? ­ © � ß Ú Ý�à Ù;C Ý ß ÚKÙ;ã�G�F Ý Ú�â;ß Ú;â�ã F�Ù;C <)ìÂ< é�ÜqÙ <)ì é ìw� á�DE?Aã Ù)F�?Aÿ�Ü Ø ?
à ?$Üq?A@BÜkß Ù)Ú�Ù;ã�Ü Ø ?�Ü Ø F�?$?�Ù + Üqâ)Ù;ß Ú�â-Û Ý F�ÜkßÂ@ Þ ?$á Ý Ú à Ü Ø ? + á�?�Ù;ã Ý ÛEÙ ÞÂÝ Faß 
$? à ? Þ ?A@BÜqF¼Ù)Ú�DE? Ý C Ý F�?
C Ý Ú à�Ý ÜqÙ)F�çWÜqÙ à ß á¼?$Ú!Ü Ý Ú�â Þ ?ùÜ Ø ? � Ù;CrÛ;ÜqÙ)Ú Ý Ú à Ü Ø ? � ?$Ü Ø ? �;' ?Aß Ü Þ ?$F Ý CrÛ Þ ß Ü +bà ?$á ì

¾>¿µö>¿µ¾ � º~¢H£g¤[¥Y�¡¦H§/¼�§H¥m±> $¯]³p± ¶>¤[¢~Ãe�µ±> 
?�� §Y§�¯]£¹×"¦~�µ³hÃe¤.²�£F¯]³Ý±~¶>¤[¢~Ãe�µ±> N±ÝÕC¼�§~¥Y±> �¥ ¿ # Ú�Ù)F à ?$FbÜqÙ + á�?�Ü Ø ?¨ã Ý @BÜqÙ)Faß 
 Ý Ükß Ù)Úfáa@ Ø ?ACr?�ã Ù)F à ?$Üq?$FaC¤ß Ú��
ß Ú;â ¬�� >�áaÿ0Ù)Ú;?¨C + á�Ü à ß á¼?$Ú!Ü Ý Ú�â Þ ?�Ü Ø ?�ÜqF Ý Ú�á î ?$F�á¼? Ý Ú à Ü Ø ? � Ù +,Þ Ù;C�D�Û Ý F�Üqá4Ù;ã)Ü Ø ?ù@BF�Ù)á�áL� á�?A@BÜkß Ù)Ú ì
� Ù)F î ?A@BÜqÙ)F�C¨?$á�Ù)Ú�áaÿkÜ Ø ß ábåªß ÞÂÞ DE? Ý @ Ø ß ? î ? à D\ç¨Ü Ø ? Ý Ú Ý)Þ ç\áaß ábÙ;ã0Ü Ø ?Aß F à ?A@ Ý ç Ý Ú�â +,ÞÂÝ F à ß á�ÜqFaß D + Ükß Ù)Ú�á 6
�4Ø ß á
F�?�� + ß F�?$á ÝwÞÂÝ F¼â)?
� Ý @$@B?$Û�Ü Ý Ú,@B? à ?$Üq?A@BÜqÙ)F ì�� Ù)F�Û;á�? +,à Ù)áa@ Ý)ÞÂÝ FùC¨?$á�Ù)Ú�áaÿ Ý�� Ù)á�?$Ú\D Þ + Ü Ø á�?$Û Ý F Ý �
Ükß Ù)Úäß á�Ú;?A@B?$á�á Ý F�ç 6��4Ø ß á�F�?�� + ß F�?$á�Ü Ø ?ùDE? Ý CR?$Ú;?$F�â)çWÜqÙ¤DE? î3Ý Faß ? à DE?$Ü�å�?$?$Ú : è Ý Ú à è ú6¬ ? ­�ì3�
F¼?A@B?$Ú!Ü
?$á�ÜkßÂC Ý Üq?rá Ø Ùkå�á�Ü Ø,Ý Ü ���%�"� åªß ÞÂÞtÝ)ÞÂÞ Ùkå Ý Û�F�?A@$ß á�?.D,ß Ú�Ú,ß Ú;â�Ù;ã\Ü Ø ?�@BF�Ù)á�áL� á�?A@BÜkß Ù)Úbÿ�ß Ú$G��
¨�©
Ý Ú à Ø$ÿ + Û	ÜqÙ·¨*© , è <©¬ ? ­ ©©ã Ù)F î ?A@BÜqÙ)F�C¨?$á�Ù)Ú�á Ý Ú à7+ Û�ÜqÙ-¨*© , :)<©¬ ? ­ ©©ã Ù)F.Û�á�? +,à Ù)áy@ Ý)ÞÂÝ F
C¨?$á�Ù)Ú�á ì
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?ÒÑ ²>³pÓ~§~½p²> �ÓH£g§·¼�§~¥Y±> 5¯Ç³Ý± ¶�¤.¢HÃe�¡±�  ¿ �~1 è 3 ÿ,Û Ý â)?�ð)= �	�qì��"Ø ?fF�? Ý @BÜkß Ù)Ú&Û���?��B? õ�� � Û/ß á�Ü Ø ?KC¨Ù)á�Ü à ?
�
C Ý Ú à ß Ú�â;ÿ Ý á�ß Üqá�@BF�Ù)á�áL� á¼?A@BÜkß Ù)Ú2ß á©Ù)Ú�?JÙ;ã�Ü Ø ?JáyC Ý)ÞÂÞ ?$á�Ükÿ Ý Ú à�Ý1Ø ß â Ø Þ + C¤ß Ú�Ù)áaß Ü�çïß á©Ü Ø ?$F�?Aã Ù)F�?
C Ý Ú à�Ý ÜqÙ)F�ç ì ( ß Ú,@B?6Ü Ø ? � Cr?$á¼Ù)ÚRß á¦ß à ?$Ú\Ükß û�? à D\ç�Ü Ø ? à ?$Üq?A@BÜkß Ù)Ú Ù;ã�ß ÜqáK��<���= à ?A@ Ý çAÿ Ý Ú à
áyß Ú,@B?JÜ Ø ? à ?$Üq?A@BÜkß Ù)Ú�Ù;ã�Ü Ø ?JF�?A@BÙ;ß Þ ß Ú�â�Û�F�Ù)ÜqÙ)Ú�ß á + á�?Aã +,Þ ÜqÙ¦Ù î ?$F à ?$Üq?$FaC7ß Ú�?	Ü Ø ? í ß Ú;?AC Ý ÜkßÂ@Báaÿ Ý
ÞÂÝ F¼â)?
� Ý @$@B?$Û�Ü Ý Ú,@B? à ?$Üq?A@BÜqÙ)F7ß á Ý)Þ á�ÙfÚ�?A@B?$á�á Ý F�ç ì�� á�á + C7ß Ú�â Ý©Þ + C7ß Ú�Ù)áyß Ü�çJÙ;ã :)< v	�f@$C¸=.©�áF= Ê ÿ�Ü Ø ?
à ß ��?$F�?$Ú\Ükß Ý)Þ @BF�Ù)á�áL� á�?A@BÜkß Ù)Úäåwß ÞÂÞ DE? à ?$Üq?$FaC7ß Ú;? àJ+ Û�ÜqÙÎÌnØ , : é ¬ ? ­ ©Aÿ Ý Üa¨�© , ð ¬ ? ­ © Ý Ú à
DE? Þ Ùaå ì
� Ù + Ú\Ükß Ú�ârF Ý Üq?$á�ã Ù)F�øfCr?$á�Ù)Ú�Û�F�Ù à0+ @BÜkß Ù)Ú Ý F�? Ø ß â Ø ?$F4D!ç Ý DtÙ + Ü,Ù)Ú�?�Ù)F à ?$F"Ù;ã;C Ý â)Ú,ß Ü +bà ? ì

¾>¿µö>¿µö � ¯]�µ -²� �¶N¥m§H¼/�µ½p§~º~¢H£g¤[¥Y�¡¦H§/Ô�²>¶>³p±> ß¯]³p± ¶>¤[¢~Ãe�µ±> 
?�� §HÃe§~³h¼/�µ �²>Ãe�µ±> �±pÕtÃeÔ>§#Ãe³Ý²> �¥m¦~§H³Y¥Y§�¥YÃe³Y¤[¢~Ãe¤[³p§�Õ~¤. �¢~Ãe�µ±>  ë]Ê �~1 :
3 ÿ)Û Ý â)? ú;<):	�qì�� Ù + Ú\Ükß Ú�â�F Ý Üq?$á Ø,Ý�î ?
DE?$?$Úä? î3Ý)Þ +,Ý Üq? à ã Ù)F�Ü Ø ?1F�? Ý @BÜkß Ù)Ú&Û���?��B? õ�� �µð�ì��"Ø ?f? æ ÛE?$FaßÂCr?$Ú\Ü�@BÙ)Ú�áaß á�Üqá6ß Ú à ?$Üq?$FaC7ß Úbß Ú�â�Ü Ø ?
á¼Û,ß Ú©ÜqF Ý Ú�áaã ?$F�DE?$Ü�å�?$?$ÚWÜ Ø ?.ÜqF Ý Ú�á î ?$F�á Ý)ÞÂÞ ç¤ÛEÙ ÞÂÝ Faß 
$? à Ü Ý F�â)?$Ü
Û�F�Ù)ÜqÙ)Ú Ý Ú à Ü Ø ?��ä?AC7ß ÜqÜq? à1Ý Ü ÞÂÝ F¼â)?
ÜqF Ý Ú�á î ?$F�á�?fCrÙ;Cr?$Ú\Ü + C ò â ìb� CrÙ)Ú\Ü Ø Ù;ã�F + Ú�Ú,ß Ú;âªÜkßÂCr?Aÿ3åªß Ü ØPÝ�Þ + C7ß Ú;Ù)áaß Ü�çWÙ;ã :)< v	�¤@$C¸=.©.áF= Ê ÿ
ß á�á + �	@$ß ?$Ú\Ü�ÜqÙ Ý @$@ + C +,ÞÂÝ Üq?ªÙ)Ú�?©C7ß ÞÂÞ ß Ù)Ú �&åwß Ü Ø�ò âÄü :7¬ ? ­�&"!*ì

?�# ´m�µ¼�¤[ÃeÔ>²>£E¶>�µ¥mÃe³h�µÅ~¤[Ãe�¡±� (±ÝÕ$§H¼/�µÃeÃe§m¶$¯!²�³YÃe±> �¥ ¿ � ß Ù)Ú�?$?$Faß Ú�â1? æ ÛE?$FaßÂCr?$Ú\Üqá¨Ù)Ú�â)Ù;ß Ú�â Ý Ü '.����5	��(
ØbÝqî ?�F�?A@BÙ)F à ? à Ûbß Ù)Ú�áaÿ Ý Ü Þ ÙaåË¨�© ì�� áaß â)Úbß û,@ Ý Ú!Ürá�Ûbß Ú Ý á¼çEC7C¨?$ÜqF�çJÙ;ãEÜ Ø ? Ý 
AßÂC + Ü Ø,Ý)Þ"à ß á�ÜqFyß D + �
Ükß Ù)Ú-Ù;ã,ÛEÙ)áaß Ükß î ?¤Û,ß Ù)Ú;á Ø,Ý á�DE?$?$ÚõCr? Ý á + F�? à;ì�� Ú¦Ü Ø ?	@BÙ)Ú!ÜqF Ý F�çAÿ,Ü Ø ? Ý á�ç�C7Cr?$ÜqF�ç�ã Ù)FùÚ�?$â Ý Ükß î ?
Ûbß Ù)Ú�áfß á©@BÙ)Ú;áaß á�Üq?$Ú\Üªåªß Ü Ø 
$?$F�Ù;ÿ�ß Ú Ý â)F�?$?ACr?$Ú\Üùåªß Ü Ø ß ÜqáùÛ�F¼? à ßÂ@BÜq? à á + Û�Û�F�?$á�áyß Ù)ÚKD!ç Ý ã Ý @BÜqÙ)FùÙ;ã
û î ? ì7# Üqá Ý @$@ + F Ý Üq? à ?$Üq?$FaC¤ß Ú Ý Ükß Ù)Ú,ÿ Ý Ü Ø ß â Ø ?$Fß¨ © ÿ�F¼?�� + ß F¼?$á Ý C + @ ØPØ ß â Ø ?$F�á¼Ü Ý Ükß á�ÜkßÂ@Bá ìK���,�"�
åwß ÞÂÞ ÛE?$Faã Ù)FaC Ü Ø ?$á�?©? æ ÛE?$FaßÂC¨?$Ú!Üqáwåªß Ü Ø�Ý Ú + Ú�Û�F¼?A@B? à ?$Ú!Üq? àPÞ + C7ß Ú�Ù)áyß Ü�ç Ý Ú à åªß ÞÂÞ ? æ Üq?$Ú à Ü Ø ?AC
ÜqÙfÙ)Ü Ø ?$F Ø,Ý)à F¼Ù)Ú�á 6r�"Ø ß á.åªß ÞÂÞ Ù)Ût?$Ú	Ü Ø ?wå Ý çPã Ù)F Ý Û�F�?A@$ß á�?ªD,ß Ú�Ú,ß Ú;â Ý â Ý ß Ú�á�ÜrÜ Ø ?ªF�? Þ ? î3Ý Ú!Ü í ß Ú�?
�
C Ý ÜkßÂ@ Ý)ÞAî3Ý Faß Ý D Þ ?$áyÿ�å Ø ßÂ@ Ø åwß ÞÂÞ;Ý)ÞÂÞ Ùkå à ß �t?$F�?$Ú\Ü.CrÙ;C¨?$Ú!Üqá�ÜqÙùDE?ªCr? Ý á + F�? à ã Ù)F�ÜqF Ý Ú�á î ?$F�á Ý)ÞÂÞ ç Ý Ú à
Þ Ù)Ú;â;ß Ü +,à ß Ú Ý)ÞÂÞ ç¦ÛEÙ ÞÂÝ Faß 
$? à Ü Ý F�â)?$Üqá ìP��î ?$Ú!Ü +,Ý)ÞÂÞ çAÿ î�Ý Faß Ù + áW@ Ø ß F Ý)Þ � Ù à�àPà ß á�ÜqFaß D + Ükß Ù)Ú;á Ý Ú à @ Ø ß F Ý)Þ �
Ù)F�ÜkßÂCr?�F�? î ?$F¼á Ý)Þ � Ù à;à ã F Ý â;Cr?$Ú!Ü Ý Ükß Ù)Úäã + Ú,@BÜkß Ù)Ú�á�åwß ÞÂÞ DE? à ?$Üq?$FaC7ß Ú�? à 1 : é�ÿ : = 3�ì

¾>¿µö>¿%$ Á ¤[¢~£¹§m²�³"Ãe²>³pÓ~§~Ãe¥
?)÷ ±�£g±>¤[³#Ãe³Ý²> �¥e¯!²>³p§~ �¢~×N�µ %Õ~§~Â}½pÅm± ¶�×$¥Y×F¥YÃe§~¼�¥ �~1 è 3 ÿ�Û Ý â)?©ð �	�	�qì��"Ø ?¨áaßÂC¨Û Þ ?$á�Ü�F�? Ý @BÜkß Ù)Úä>%��?��B? õ Û � Ú
ØbÝ á,DE?$?$Ú�áaßÂC +,ÞÂÝ Üq? à ß Ú í ß Ú�?AC Ý ÜkßÂ@Bábå Ø ßÂ@ Ø C Ý9æ ßÂC7ß 
$?�Ú�ÛùF¼?$áa@ Ý ÜqÜq?$Faß Ú�â;ÿyå Ø ?$F�?�Ù)Ú�?r@ Ý Ú à ?$Üq?$FaC¤ß Ú�?
Ü Ø ?Wß Ú\Üq?$F Ý @BÜkß Ù)Ú¦Ù;ãtÜ Ø ?1@BÙ;CrÛ Ý @BÜ7C7ß ÚbßÂC Ý)Þ Ü Ø F�?$?
�m� +bÝ F í á�Ü Ý Üq?Aÿ�á�? Þ ?A@BÜq? à ß Ú�Ü Ø ?w?$üý?A@BÜq? à Û�F¼Ù)ÜqÙ)Ú,ÿ
åwß Ü Ø Ü Ø ?7F�?A@BÙ;ß Þ ß Ú;â�Ú�? + ÜqF¼Ù)Ú ìw# ã%Ü�å�Ù�á¼Ût?A@BÜqF¼Ù;Cr?$Üq?$F�á Ý F¼? + á�? à ÿ Ý Ü Ý1Þ + C7ß Ú�Ù)áyß Ü�ç�Ù;ã :)< v	��@$C¸=.©
á = Ê ÿ;@BÙ + Ú!Ükß Ú�âwF Ý Üq?$á
Ù;ã\á�? î ?$F Ý)ÞE:)< ÛE?$F Ø Ù + FrC Ý9í ?.Ü Ø ß á�? æ ÛE?$FaßÂCr?$Ú\Ürã ? Ý áaß D Þ ? + Û©ÜqÙ Ý�î ß F�Ü +bÝ)Þ ß Ü�ç
Ù;ã�Ü Ø ?	Û Ø Ù)ÜqÙ)Ú Ý á ÞÂÝ F�â)? Ý áÄ¨�© , : = ¬ ? ­ © ì # ã ÝPÞÂÝ F¼â)?
� Ý @$@B?$Û�Ü Ý Ú,@B? à ?$Üq?A@BÜqÙ)F�ß á + á¼? à&Ý Ü Ý
Þ Ùaå�?$F Þ + C7ß Ú�Ù)áaß Ü¸ç�� :)< v	� @$C =.© á = Ê � ÿ�Ü Ø ?�? æ Ût?$FyßÂCr?$Ú!Ürß á�á¼Ükß ÞÂÞ Û�F Ý @BÜkßÂ@ Ý D Þ ? Ý árã Ý F Ý á�Ü Ø ?�@BÙ + Ú\Ükß Ú�â
F Ý Üq?$á Ý F�?¤@BÙ)Ú,@B?$F�Ú;? à�ì�' Ùaå�? î ?$Fyÿ3á�ÛE?A@$ß Ý)Þ @ Ý F�?¨Ú�?$? à á�ÜqÙ�DE?rÜ Ý9í ?$ÚPß Ú1Ü Ø ? à ?$áyß â)Ú1Ù;ã�Ü Ø ? à ?$Üq?A@BÜqÙ)F
ß ÚvÙ)F à ?$FwÜqÙ Ý @ Ø ß ? î ?1Ü Ø ?WF�?$á�Ù Þ + Ükß Ù)ÚäÙ;ã :)< =.v Ú�?A@B?$á�á Ý F�çPÜqÙKâ +,Ý F Ý Ú\Üq?$?1? ÞÂÝ á�ÜkßÂ@wáa@ Ý ÜqÜq?$Faß Ú;â2�qß ì ? ì
Ý D;á�?$Ú,@B?.Ù;ã�Û Ý F�ÜkßÂ@ Þ ?rÛ�F�Ù à0+ @BÜkß Ù)Ú �qì��4Ø ?w@ Ý á�?.Ù;ã�Û�á¼? +,à Ù)áa@ Ý)ÞÂÝ F
Ù)F î ?A@BÜqÙ)FùCr?$á�Ù)ÚWÛ�F�Ù à0+ @BÜkß Ù)Ú Ý Ú à
F¼?$áa@ Ý ÜqÜq?$Faß Ú�â Ø,Ý á Ý)Þ á�Ù©Dt?$?$Ú�ã Ù + Ú à ã ? Ý áaß D Þ ? ì

?�& ²>¶>³p±> ��µ´m²�Ãe�¡±> -�µ a �¤.¢H£g§H� �~1 :43 ÿ)Û Ý â)?�ð)ð)ð �qì��"Ø ?�â Ý ß ÚKß Ú Þ + C7ß Ú�Ù)áaß Ü¸ç���Ü Ø F�?$?�Ù)F à ?$F�á�Ù;ãEC Ý â)Ú,ß Ü +bà ?
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Û Ý â)? : é �	�qì��"Ø ß á¨ß á ÝªÞÂÝ F¼â)?
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� Ù�â)?$Ü Ý Ú2ß à ? Ý Ù;ã�Ü Ø ?	Ü�ç\Ût?	Ù;ã�? æ ÛE?$FaßÂC¨?$Ú!Ü Ý)Þ.Ý F�? Ý áfÜ Ø,Ý Ü©å�Ù +,ÞÂà Dt?	Ú�?$? à ? à å�? Ø,Ýqî ?ä@BÙ)Ú�áaß à ?$F�? à
Ü�å�Ù¦C Ý ß Úä@ ÞÂÝ á�á�?$árÙ;ãEÛEÙ)á�áaß D Þ ?ª? æ ÛE?$FaßÂC¨?$Ú!Üqá ì�# Ú	DEÙ)Ü Ø @ Ý á�?$árå�? ØbÝqî ? Ý á í ? à Ù + F�á�? Þ î ?$á7ßÂã4ß Ü.å�Ù +bÞÂà DE?
ÛEÙ)á�áaß D Þ ?¨ÜqÙ + á�?¤ã Ý @$ß Þ ß Ükß ?$á Ý)Þ F¼? Ý)à çW? æ ß á�Ükß Ú;â Ý Ü �������.ì

�"Ø ?Jû�F�á�Ü�@ ÞÂÝ á�áfÙ;ã�? æ ÛE?$FaßÂCr?$Ú\Ü6@BÙ)Ú;áaß à ?$F�? à å Ý á Ý áy@ Ý ÜqÜq?$Faß Ú�â-? æ ÛE?$FaßÂCr?$Ú\Ü¤F¼?�� + ß Fyß Ú�â Ý�ÞÂÝ F¼â)?
Ü�å�Ù	� Ý FaC/á�ÛE?A@BÜqF�Ù;Cr?$Üq?$F�åªß Ü Ø Ü Ø ?�ÛtÙ)á¼áaß D,ß Þ ß Ü�ç�ÜqÙªF�Ù)Ü Ý Üq?wß Ú à ?$Ût?$Ú à ?$Ú!Ü Þ çw? Ý @ ØKÝ FaCõÙ î ?$F Ý åªß à ? Ý Ú�â +bÞÂÝ F
F Ý Ú�â)? ì¨# Ú6â)?$Ú�?$F Ý)Þ Ü Ø ß á í ß Ú à Ù;ã�áa@ Ý ÜqÜq?$Fyß Ú�â1? æ ÛE?$FaßÂC¨?$Ú!Ü + á�?$á Ø ß â Ø � F�?$á�Ù Þ + Ükß Ù)ÚKá�ÛE?A@BÜqF�Ù;C¨?$Üq?$F�á¨åªß Ü Ø�Ý
@BÙ)F�F�?$á¼ÛtÙ)Ú à ß Ú�â�áaC Ý)ÞÂÞ!Ý Ú�â +,ÞÂÝ F Ý @$@B?$Û�Ü Ý Ú,@B? ì��"Ø\+ á�Ü Ø ?$F�?.ß á Ý Ú�?$? à ã Ù)F Ý"Ø ß â Ø �¼ß Ú\Üq?$Ú�áaß Ü¸ç�DE? Ý C ì 'K? Ø,Ý�î ?
Ý á�á + Cr? à�Ý DE? Ý C&Ù;ã0Ü Ø ?
Ù)F à ?$FbÙ;ã :)<)<®s���ì\� Ù)Ú�?
Ù;ã)Ü Ø ?�? æ ß á�Ükß Ú�â¨? æ ÛE?$FaßÂCr?$Ú\Ü Ý)ÞkØbÝ)ÞÂÞ á Ý Ü �������KØ,Ý á"Ü Ø ?
á�Û Ý @B?�Ú�?$? à ? à7Ý Ú à¤Ý Ü�Ü Ø ?�á Ý C¨?�ÜkßÂCr? Ý Ú Ý)à ?�� +,Ý Üq?�á Ø ß ? ÞÂà ß Ú;â¤ã Ù)F�ß Ú\Üq?$Ú�áaß Ükß ?$á�Ù;ã!Ü Ø ß á�C Ý â)Úbß Ü +,à ? ì��"Ø\+ á
ß Ü�ß á
Ú�?A@B?$á�á Ý F�ç¤ÜqÙ1@BÙ)Ú;á�ÜqF + @BÜ Ý Ú;?$å ØbÝ)ÞÂÞ ÜqÙ Ø Ù + á¼?�á + @ ØKÝ á¼Ût?A@BÜqF¼Ù;Cr?$Üq?$F ì��"Ø ? à ßÂCr?$Ú�áyß Ù)Ú�á
Ù;ã�Ü Ø ? Ø,Ý)ÞÂÞ
Ý F�? à ?$Üq?$FaC7ß Ú�? à D\ç©Ü Ø ?©@BÙ)Ú�áaß à ?$F¼? à C7ß Ú,ßÂC + C á�Û Ý @B?ùÜqÙ Ø Ù + á�?¨Ü Ø ?¨Ü�å�Ù¤F�Ù)Ü Ý Ükß Ú�â¤á�ÛE?A@BÜqF�Ù;Cr?$Üq?$F Ý FyCrá
@BÙ)Ú�áaß á¼Ükß Ú�â7Ù;ã Ý @BÙ;C�D,ß Ú Ý Ükß Ù)Ú6Ù;ãbC Ý â)Ú�?$ÜkßÂ@ à ß ÛEÙ Þ ?$á Ý Ú à � +,Ý)à F + ÛEÙ Þ ?$á ì��4Ø ? Ø ?Aß â Ø Ü�Ù;ã�Ü Ø ?�F�Ù\Ù;ã Ý DEÙ î ?
Ü Ø ?ªDt? Ý C Ø ?Aß â Ø Ü Ý Ú à Ü Ø ? Ø Ù\Ù í1Ø ?Aß â Ø Ü Ý DEÙ î ?wÜ Ø ?"D�Ù\Ù)F Ý F¼? à ?$Üq?$FaC¤ß Ú�? à D\çWÜ Ø ?ùÚ�?$? à ã Ù)F Ýrî ?$F�ÜkßÂ@ Ý)Þ
DE?$Ú à ß Ú�â�Û ÞÂÝ Ú�?fÙ;ã"Ü Ø ?¤á¼Ût?A@BÜqF¼Ù;Cr?$Üq?$F ì-�"Ø ?K@ Ø Ù)á�?$Úvá ØbÝ Ût?6ß á1@$ß Fy@ +,ÞÂÝ F���á�?$? � ß â ìn� =6ß Ú �4Ø,Ý Û�Üq?$F :)8	�
åªß Ü Ø�Ý ÚPß Ú\Üq?$F�Ú Ý)Þ�à ß Ý Cr?$Üq?$F�Ù;ãbé)é�C Ý Ú à1Ý.Ø ?Aß â Ø Ü�Ù;ãbè ú C ì��"Ø ?�@$ß Fy@ +,ÞÂÝ F�á Ø,Ý ÛE? Ø,Ý á�DE?$?$Ú�@ Ø Ù)á�?$Ú-ã Ù)F
@BÙ)á�Ü�F¼? Ý á�Ù)Ú�á ì��4Ø ?rÜ Ø ßÂ@ í Ú�?$á�á�Ù;ã�Ü Ø ?¤@BÙ)Úb@BF�?$Üq?�å Ý)ÞÂÞ á Ý Ú à Ü Ø ? à Ù;Cr?
� á Ø,Ý ÛE? à @BÙ)Ú,@BF¼?$Üq?�F�Ù\Ù;ã Ø,Ý�î ?�DE?$?$Ú
@ Ø Ù)á�?$Ú�ß Ú1Ù)F à ?$F�ÜqÙ�DE?�@BÙ)Ú;áaß á�Üq?$Ú\Ü�åªß Ü Ø F Ý)à ß Ý Ükß Ù)ÚJá Ý ã ?$Ü¸ç©F�?�� + ß F�?AC¨?$Ú!Üqá Ý)Þ á�Ù�Ü Ý9í ß Ú�â�ß Ú\ÜqÙ Ý @$@BÙ + Ú\Ü�Ü Ø ?
Ù + Üq?$F.? Ý F�Ü Ø á Ø ß ? ÞÂà�ì��4Ø ?©@BF Ý Ú�?ªåªß ÞÂÞ Dt?ùÛtÙ ÞÂÝ F.Ü�ç\ÛE?ùåªß Ü ØäÝ @ Ý Û Ý @$ß Ü�ç�Ù;ã ú;< Ü ì��"Ø ?�DE? Ý C ß á à0+ CrÛE? à
ß Ú Ý á¼Ût?A@$ß Ý)Þ DE? Ý C%� à0+ CrÛ-@ Ý�î ß Ü¸ç6åwß Ü Ø á + �	@$ß ?$Ú\Ü�á Ø ß ? ÞÂà ß Ú�â Ý F�Ù + Ú à ß Ú Ý)ÞÂÞbà ß F�?A@BÜkß Ù)Ú�á ì��"Ø ?$F�?ªåwß ÞÂÞ DE?
Ø ? Ý�î ç.� ?�� + ß Û,Cr?$Ú\Ü Ý @$@B?$á�á¤ÜqÙKÜ Ø ?1Ü + Ú�Ú�? Þ D\ç ÝK:)<	P F Ý C¨Û ì��0+ F�Ü Ø ?$F à ?$Ü Ý ß Þ á Ý Ú àäà F Ý åªß Ú�â)á�@ Ý Ú�DE?
ã Ù + Ú à ß Ú �"ØbÝ Û�Üq?$F :)8 Ù)ÚP@$ß î ß Þ ?$Ú;â;ß Ú�?$?$Faß Ú�â ì

�"Ø ?�á�?A@BÙ)Ú à Ü¸ç!ÛE?�Ù;ã,? æ ÛE?$FaßÂC¨?$Ú!Ü¨å�Ù +,ÞÂàW+ á¼? Ý1ÞÂÝ F�â)?
� Ý @$@B?$Û�Ü Ý Ú,@B? à ?$Üq?A@BÜqÙ)FN�q@ Þ Ù)á�?7ÜqÙ ú	I�� ß Ú Ý
Þ Ùkå*�¼ß Ú!Üq?$Ú�áyß Ü�ç7DE? Ý C ì��"Ø ? 56��56
�(¤à ?$Üq?A@BÜqÙ)F.Cr?$Ú\Ükß Ù)Ú�? à ß Ú7Ü Ø ?�Û�F�? î ß Ù + á�á¼?A@BÜkß Ù)Ú6ß á Ý â)Ù\Ù à ? æEÝ C¨Û Þ ? ì
� ç!Û,ßÂ@ Ý)Þ ß Ú!Üq?$Ú;áaß Ükß ?$á�@BÙ)Ú;áaß à ?$F�? à7Ø ?$F�? Ý F�?ùÙ;ã;Ü Ø ?�Ù)F à ?$F�Ù;ã :®s���ì�# ÚJÜ Ø ß á�@ Ý á�?ùDEÙ)Ü Ø Ü Ø ?ùá Ø ß ? ÞÂà ß Ú�â Ý Ú à
Ü Ø ?�á¼Û Ý @B?�F�?�� + ß F�?ACr?$Ú\Üqá Ý F�? Þ ?$á�á�á�? î ?$F¼? ì��"Ø ?¨Û;F�?$á�?$Ú\Ü Ø ß â Ø �¼ß Ú\Üq?$Ú�áaß Ü¸ç + Ú à ?$F�â)F¼Ù + Ú àWÝ F�? Ý7����� ð Ø,Ý á
@B?$F�Ü Ý ß Ú Þ çWÜ Ø ?rÚ�?A@B?$á¼á Ý F�çfá Ø ß ? ÞÂà ß Ú�â ì�' Ùaå�? î ?$F�Ü Ø ? ÞÂÝ Üq?$F Ý)Þ á�Û Ý @B? Ý Ú à Ü Ø ? Ø ?Aß â Ø Ü Ý F�? Þ ßÂC7ß Ükß Ú;â�ã Ý @BÜqÙ)F�á ì
�"Ø ?�åwß à Ü Ø Ù;ãAÜ Ø ß á + Ú à ?$F�â)F�Ù + Ú àwÝ F¼? Ý ß á : =�C åªß Ü Ø	Ý
Ø Ù\Ù í DE?Aß Ú�â � C Ý DEÙ î ?�Ü Ø ?�D�Ù\Ù)F ì%� F¼? Ý á�Ù)Ú Ý D Þ ç
áaß 
$? àªú	Iäà ?$Üq?A@BÜqÙ)F�å�Ù +,ÞÂà�ØbÝqî ? Ý�à ß Ý Cr?$Üq?$F
Ù;ã�Ü Ø ?.Ù)F à ?$F�Ù;ã�é�C ì,��ÞÂÞ Ùkåªß Ú;â�ã Ù)F�á + Û�ÛEÙ)F�Ü Ý Ú àWÝ @$@B?$á�á�ÜqÙ
? Þ ?A@BÜqF�Ù)Ú,ßÂ@Báyÿbß Ü�ß á à ß �	@ +,Þ Ü�ÜqÙ�ßÂC Ý â;ß Ú�? Ý DE? Ý C Ø ?Aß â Ø Ü�C + @ Ø Dt? Þ Ùaå ú C¤ÿ Þ ? Ýqî ß Ú�â Ý Ú�Ù)Ü Ø ?$F ú C Ý DEÙ î ?
Ü Ø ?
DE? Ý C Ý9æ ß á�Dt?Aã Ù)F�?
F�? Ý @ Ø ß Ú�â¨Ü Ø ? Ø ?Aß â Ø Ü4Ù;ã�Ü Ø ? Ø Ù!Ù í�ì
�"Ø ? ÞÂÝ Üq?$F Ý)Þ á�Û Ý @B?ùß á4Ú;Ù)Ü î ?$F�ç Ý C¨Û Þ ?Aÿ0Ü Ý9í ß Ú�â
ß Ú\ÜqÙ Ý @$@BÙ + Ú\ÜrÜ Ø ?ùÚ;?$? à ÜqÙfDE? Ý D Þ ?wÜqÙ©F�Ù ÞÂÞ Ù + Ü à ß ��?$F�?$Ú\Ü à ?$Üq?A@BÜqÙ)F�á7ß Ú!ÜqÙfâ Ý F Ý â)?�ÛEÙ)áaß Ükß Ù)Ú�á ìù' Ùaå�? î ?$Faÿ
á + Û;ÛtÙ)áyß Ú�â¤Ü Ø,Ý ÜrÜ Ø ? ����� ð Ý F�? Ý åªß ÞÂÞ DE?fã F�?$? Ý Ú à Ú�Ù Þ Ù)Ú�â)?$F + á�? à ã Ù)FrÜ Ø ?�û æ ? à Ü Ý F�â)?$Ü¨Û�F�Ù)â)F Ý C7Cr?
Ù;ã�Ü Ø ? (���( ÿ\å�? Ý F¼?�Ú�Ù)Ü�? æ @ Þ +,à ß Ú�â�Ü Ø ? ����� ð Ý F�? Ý©Ý á Ý ÚJÙ)Û�Ükß Ù)Úvã Ù)F�Ü Ø ? ÞÂÝ F�â)?
� Ý Ú�â Þ ? à ?$Üq?A@BÜqÙ)F ì

# Ú	Ù)F à ?$F�ÜqÙWDE?f@BÙ;C¨Û Þ ?$Üq? Ý Ú à ÜqÙfDE? Ý D Þ ?wÜqÙ¦@BÙ;CrÛ Ý F�? à ß �t?$F�?$Ú\Ü�Ù)Û�Ükß Ù)Ú;á.å�? Ø,Ýqî ? Ý)Þ á�Ù Þ Ù!Ù í ? à
Ý Ü�Ü Ø ?�ÛEÙ)á�áaß D,ß Þ ß Ü¸ç�ÜqÙfß Ú�á¼Üq? Ý)à @BÙ)Ú�á¼ÜqF + @BÜ Ý Ú�?$å Ø,Ý)ÞÂÞ�Ý)Þ á�Ù1ã Ù)F�Ü Ø ? ú	IPà ?$Üq?A@BÜqÙ)F ì"# Ú¤Ü Ø ß ár@ Ý á�?�Ù)Ú;?�å�Ù +,ÞÂà
Ù;ã4@BÙ + F�á¼?f@BÙ)Ú�á�ÜqF + @BÜ Ý�Ø,Ý)ÞÂÞ åªß Ü ØvÞ ?$á¼á�á�Û Ý @B? Þ ßÂC7ß Ü Ý Ükß Ù)ÚKÜ ØbÝ Ú�Ü Ø ?w? æ ß á¼Ükß Ú�â©Ù)Ú;? ì�' ?$F¼?ªå�? Ø,Ý�î ? Ý â Ý ß Ú
Ù)Û�Üq? à ã Ù)F Ý @$ß Fa@ +,ÞÂÝ F Ø,Ý)ÞÂÞ åªß Ü ØvÝ©à ß Ý Cr?$Üq?$FrÙ;ã�ð < C Ý Ú à6Ý¨Ø ?Aß â Ø ÜrÙ;ã : è�C ì
� Ú6Ù)Û�Ükß Ù)Ú�ã Ù)F Ý Ü Ý â)â)? à
Û Ø Ù)ÜqÙ)Ú1DE? Ý C Ø,Ý á Ý)Þ á¼Ù7DE?$?$ÚKß Úb@ Þ +,à ? à ß Ú1Ü Ø ß á Ø,Ý)ÞÂÞÂì��"Ø ? Ý @$@B?$á�á�ÜqÙ�Ü Ø ? Ø,Ý)ÞÂÞ å�Ù +,ÞÂà Dt?.áaßÂC7ß ÞÂÝ F�ÜqÙ�Ü Ø ?
Ø ß â Ø �¼ß Ú\Üq?$Ú�áaß Ü¸ç Ø,Ý)ÞÂÞ�Ý Ú à Ü Ø ?$F�?¨å�Ù +,ÞÂà�Ý)Þ á�Ù¤Dt? Ý áaßÂC7ß ÞÂÝ F Ý F¼F Ý Ú�â)?ACr?$Ú\Üªã Ù)F�Ü Ø ? à0+ CrÛ ì
� Ù)F Ý7à F Ý åªß Ú�â
á�?$? � ß â ì�� =7ß Ú �"Ø,Ý Û;Üq?$F :)8 Ù)ÚP@$ß î ß Þ ?$Ú�â;ß Ú;?$?$Faß Ú�â ì
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ø �.l;XZ^�cy�Z��Y\s�Y\XZY!_Ajmcal�[&ikl;Vbca_�Y
�"Ø ?©ÛEÙ ÞÂÝ Faß 
$? à ? Þ ?A@BÜqF�Ù)Úäá�Ù + Fy@B? Ø,Ý á�ÜqÙ Ý @ Ø ß ? î ?1Ü Ø ?�ã +,ÞÂÞ @ + F�F�?$Ú\ÜwÙ;ã ���,�b� åªß Ü Ø Ü Ø ?fDE?$á�ÜwÛtÙ)á¼áaß D Þ ?
ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú ì¨��Ø Ù)ÜqÙ)á�Ù + Fa@B?$á.åªß Ü Øv¬�Ý9� ám� Ü�ç\Ût?wÛ Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?$á�Ù	�t?$F.ÛtÙ ÞÂÝ Fyß 
 Ý Ükß Ù)Ú�árÙ;ã �)<	P åªß Ü Ø @ ì å ì
DE? Ý C @ + F�F�?$Ú\Üqá
Ù;ã%CrÙ)F¼?.Ü ØbÝ Ú :)<)<�s���ìt�4Ø ß á �"Ø,Ý Û�Üq?$F à ß áa@ + á�á�?$á�Ü Ø ?rÛEÙ)Üq?$Ú!Ükß Ý)Þ Ù;ã�Ü Ø ?rÛ Ø Ù)ÜqÙ)á�Ù + Fa@B?¨ÜqÙ
Ù)D�Ü Ý ß Ú Ý DE? Ý C Ýqî3Ý ß ÞÂÝ D,ß Þ ß Ü�ç-ã Ù)F�Ü Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F7@ Þ Ù)á�?ùÜqÙ :)<)<	P åªß Ü Ø Ü Ø ?�â;ß î ?$Ú�Û Ý F Ý Cr?$Üq?$F�á ì

øbT ô ��`�h�im�Z_�if],^�_yx��;cyl;Vb[bs
$]¿µÀ>¿µÀ � £¹§m¢~Ãe³p±> a¯!±�£g²>³h�µ´m²>Ãe�µ±> K�µ -¥m§~¼��µ¢m±> �¶>¤[¢~Ãe±>³h¥
��Ø Ù)ÜqÙ Ý D�á�Ù)F�Û�Ükß Ù)Ú�Ù;ã�@$ß Fy@ +,ÞÂÝ F,ÛEÙ ÞÂÝ Faß 
$? à�Þ ß â Ø Ü"åªß Ü ØWÝ Úw?$Ú�?$F�â)çùÚ�? Ý F,Ü Ø ?�D Ý Ú à ? à â)?
Ù;ã Ý á�?AC7ßÂ@BÙ)Ú à0+ @BÜqÙ)F
â)?$Ú�?$F Ý Üq?$á¨á¼Û,ß Ú�ÛtÙ ÞÂÝ Fyß 
$? à ? Þ ?A@BÜqF¼Ù)ÚK?$Ú�á�?AC�D Þ ?$á¤ß Ú�Ü Ø ?W@BÙ)Ú à0+ @BÜkß Ù)Ú�D Ý Ú à Ù;ã ¬�Ý9� áL� Ü¸ç!ÛE?�á�?AC7ßÂ@BÙ)Ú à)+ @p�
ÜqÙ)F�á ì�� Ù)F Ý�¬�Ý9� á�@BF�ç\á�Ü Ý)Þ Ü Ø ?4ÛtÙ ÞÂÝ Fyß 
 Ý Ükß Ù)ÚWß á Þ ßÂC7ß Üq? à ÜqÙ#u&é <	P DE?A@ Ý9+ á�?4Ù;ãaÜ Ø ?�F�?AC Ý ß Ú,ß Ú�â à ?$â)?$Ú�?$F Ý @Bç
Ù;ã î3Ý)Þ ?$Ú,@B?rD Ý Ú à á¼Ü Ý Üq?$áaÿ!å Ø ßÂ@ Ø ß á à0+ ?�ÜqÙwÜ Ø ?�á�çEC¤Cr?$ÜqF�ç�Ù;ã\Ü Ø ? ¬�Ý9� á¨@BF¼ç!á�Ü Ý)ÞÂì�� Ù)F�á¼? î ?$F Ý)Þ ç)? Ý F�á
Ü Ø ß á
Þ ßÂC7ß Ü Ø,Ý á
DE?$?$Ú¦@$ß Fa@ + C î ?$Ú!Üq? à D!ç©Ü Ø ? + á�?rÙ;ã à ?Aã Ù)FaCr? àW¬�Ý9� áL�¼@BF�ç\á�Ü Ý)Þ�ÞÂÝ ÜqÜkßÂ@B?$á�åªß Ü Ø F�? à0+ @B? à ��Üq?$ÜqF Ý â	�
Ù)Ú Ý)Þ�� á�çEC¤Cr?$ÜqF�çAÿ3Ü Ø ?�á�Ù	�¼@ Ý)ÞÂÞ ? à 7 á�ÜqF Ý ß Ú�? à � ÞÂÝ ç)?$FH8�Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?$áN1 :	�
3�ì��"Ø ?�ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú�ß ÚJÜ Ø ß áw@ Ý á¼?
ß á Ý DEÙ + Ü �)<	P7ì >�? î ß Ý Ükß Ù)Ú�áùß ÚWÜ Ø ?�D Ý Ú à á�ÜqF + @BÜ + F¼?wã F�Ù;C�Ü Ø ?wß à ? Ý)Þ áaß Ü +bÝ Ükß Ù)Ú Ý Ú à©à ?$ÛtÙ ÞÂÝ Fyß 
 Ý Ükß Ù)Ú1Û�F�Ù	�
@B?$á�á�?$á à0+ Faß Ú;âf? Þ ?A@BÜqF¼Ù)Ú à ß � + áaß Ù)Ú�ß Ú¦Ü Ø ?7á�?AC¤ßÂ@BÙ)Ú à0+ @BÜqÙ)FWC Ý ç�? æ Û ÞÂÝ ß Ú�Ü Ø ?�ß Úb@BÙ;CrÛ Þ ?$Üq?¤ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú
Ù;ã�Ü Ø ?¤ã F�?$?�? Þ ?A@BÜqF�Ù)Ú�á ì

$]¿µÀ>¿µ¾ � £¹§m¢~Ãe³p±> 5§Hº~Ãe³p²>¢~Ãe�µ±> �Õ~³Ý±>¼êÃeÔ>§Ö¥Y§~¼��¡¢Y±> �¶>¤[¢HÃe±>³
� ã Üq?$F�Û Ø Ù)ÜqÙ\? æ @$ß Ü Ý Ükß Ù)Ú�Ü Ø ?ª? Þ ?A@BÜqF�Ù)Ú�á.åªß ÞÂÞ�à ß � + á�?¨ÜqÙ©Ü Ø ?�á + Fyã Ý @B?�å Ø ?$F�?�Ü Ø ?$ç¦@BÙ +,ÞÂà ÛEÙ)á�áaß D Þ çf?$áa@ Ý ÛE?
ß Ú\ÜqÙ î3Ý @ +�+ C ì��"Ø ß á�Û Ø ?$Ú�Ù;Cr?$Ú�Ù)Ú�ß ár@ Ø,Ý F Ý @BÜq?$Faß 
$? à D!çwÜ Ø ?#� +,Ý Ú\Ü + Cõ?
�	@$ß ?$Ú,@Bç���¨:8 � å Ø ßÂ@ Ø ß á à ?$û�Ú�? à
Ý á¨Ü Ø ?�Ú + C�DE?$F.Ù;ã�?$áa@ Ý Ûbß Ú�â1? Þ ?A@BÜqF�Ù)Ú�á�ÛE?$F�ß Ú,@$ß à ?$Ú\Ü¨Û Ø Ù)ÜqÙ)Ú ì.# Ú�â)?$Ú�?$F Ý)Þ Ü Ø ?�ÛEÙ ÞÂÝ Faß 
$? à ? Þ ?A@BÜqF�Ù)Ú;á©ß Ú
Ü Ø ?¤@BÙ)Ú à)+ @BÜkß Ù)Ú1D Ý Ú à Ù;ã�Ü Ø ?¨á�?AC7ßÂ@BÙ)Ú à)+ @BÜqÙ)Fª@ Ý Ú�Ú�Ù)Ü�?$áy@ Ý Ût?7ã F�Ù;C ß Ü�DE?A@ Ý9+ á�?¨Ù;ã�Ü Ø ?¨ÛEÙ)áaß Ükß î ?¨?$Ú�?$F�â)ç
à ß �t?$F�?$Ú,@B?�åwß Ü Ø F�?$á�ÛE?A@BÜ�ÜqÙ7Ü Ø ? î�Ý @ +�+ C2ÛEÙ)Üq?$Ú!Ükß Ý)ÞÂì

�"Ø ? à ?$áyß F�? à Ú�?$â Ý Ükß î ?7?$Ú�?$F¼â)ç à ß �t?$F�?$Ú,@B?J@ Ý ÚKDE? Ý @ Ø ß ? î ? à ��Ú;?$â Ý Ükß î ?7? Þ ?A@BÜqF�Ù)Ú Ý �7Úbß Ü�çAÿ �.���Ö�
ßÂãEá�ÜqF¼Ù)Ú�â Þ çJÛ�� à Ù)ÛE? à @BF�ç\á�Ü Ý)Þ á¤ß Ú�@BÙ)Ú�ü + Ú,@BÜkß Ù)Ú�åªß Ü Ø @ Ý ?$áyß + C%� Ù æ ß à ?�� � á �"��ÞÂÝ ç)?$F�á�Ù)Ú�Ü Ø ?wá + Faã Ý @B? Ý F�?
+ á�? à;ì��"Ø ? � á �RÞÂÝ ç)?$F�á Ý F�?�á�ÜqF + @BÜ + F�?$á�Ù;ã;á + D��¼C¨Ù)Ú�Ù ÞÂÝ ç)?$F�Ü Ø ßÂ@ í Ú�?$á�á ì

# Üùß á�Ü Ø ?7ã + Ú à�Ý Cr?$Ú\Ü Ý)Þ Ü Ý á í Ù;ã;Ü Ø ?rÛEÙ ÞÂÝ Faß 
$? à á�Ù + Fa@B?7@BÙ)Ú�á�ÜqF + @BÜkß Ù)Ú�ÜqÙ�C Ý ß Ú!Ü Ý ß Ú�Ü Ø ? � á �RÞÂÝ ç)?$F
J Ý Ú à åªß Ü Ø ß Ü�Ü Ø ?a¨;8nJ à0+ Faß Ú�â�Ù)ÛE?$F Ý Ükß Ù)ÚJÙ;ã�Ü Ø ?¨ÛEÙ ÞÂÝ Faß 
$? à á�Ù + Fa@B? ì

¨ 8 ß Ú 7 D +,Þ í 8r@BF�ç\á�Ü Ý)Þ áJåwß Ü Ø Ü Ø ßÂ@ í Ú�?$á�á�?$áJÙ;ã�á�? î ?$F Ý)Þ�Þ ß â Ø Ü Ý D�á�Ù)F¼Û�Ükß Ù)Ú Þ ?$Ú�â)Ü Ø áK��á�? î ?$F Ý)Þns C �
C Ý ç&DE? Ý á ÞÂÝ F�â)? Ý á�ð <	P ÿ�å Ø ?$F�? Ý á1á¼ÜqF Ý ß Ú�? à ÞÂÝ ç)?$F¼áP@ Ý ÚïÙ)Ú Þ ç&Dt?6Û�F�Ù à0+ @B? à åªß Ü Ø Ü Ø ßÂ@ í Ú;?$á�á�?$áJÙ;ã
Ý Û�Û�F¼Ù æ ßÂC Ý Üq? Þ ç : é < Ú,C ì�� Ù)F�Ü Ø ß á�F�? Ý á�Ù)Úbÿ Ý Ú à áaß Úb@B?�Ü Ø ?�Ù)Û�ÜkßÂC + CëÛtÙ ÞÂÝ Fyß 
 Ý Ükß Ù)Úvß á�Ù)Ú Þ ç Ý @ Ø ß ? î ? à�Ý Ü
Ü Ø ?f? æ ÜqF¼?ACr? Ý D;á�Ù)F�Û�Ükß Ù)Ú-? à â)?få Ø ?$F�?©Ü Ø ? Ý D�á¼Ù)F�Û�Ükß Ù)Ú Þ ?$Ú�â)Ü Ø ß á ÞÂÝ F¼â)?$FaÿbÜ Ø ?-� +,Ý Ú\Ü + C ?
�	@$ß ?$Ú,@Bç¦Ù;ã
Ø ß â Ø �mÈ Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?$áwß á Þ ßÂC7ß Üq? à ÜqÙ Ý DEÙ + Ü <)ì ð P¦��<)ì é P 1 :	�
3�ì

$]¿µÀ>¿µö � £¹§m¢~Ãe³p±> 5±4¯ÇÃe�¡¢H¥tÂ}�¡ÃeÔ/¯]Ô�±>Ãe±>¥m±�¤.³p¢m§H¥
# Ú Ý)à�à ß Ükß Ù)Ú&ÜqÙ-ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú,ÿ Ý Û Ø Ù)ÜqÙ)á�Ù + Fa@B?	Ù	�t?$F�áWÜ Ø ?vã Ù ÞÂÞ Ùaåªß Ú�â Ý)à0î3Ý Ú!Ü Ý â)?$á1Ù î ?$F Ý Ü Ø ?$FaC¤ß Ù)Ú,ßÂ@
á�Ù + Fy@B? 6

? �4Ø ?¨?AC7ß ÜqÜkß Ú�â Ý F¼? Ý ÿ Ý Ú à Ü Ø ?$F¼?Aã Ù)F�?ùÜ Ø ?¨DE? Ý C2?AC7ß ÜqÜ Ý Ú,@B?Aÿ,@ Ý ÚJDE?¤@BÙ)Ú!ÜqF�Ù ÞÂÞ ? à D\ç©Ü Ø ? ÞÂÝ á¼?$FL� á�ÛEÙ)Ü
áyß 
$? ì

? � Ú\ç à ?$áaß F�? à ÜkßÂCr?rá�ÜqF + @BÜ + F�?�Ù;ã3Ü Ø ?�DE? Ý C C Ý ç©DE?�â)?$Ú�?$F Ý Üq? à D\ç�CrÙ à0+,ÞÂÝ Ükß Ú�âwÜ Ø ? Þ ß â Ø Ü
á�Ù + Fa@B? ì

øbT ö ¥ª`bY���l;XZ^�cy���AY!s�iml;Vbcy_�Y�^�j��2Uf�2�
�"Ø ?ùÛtÙ ÞÂÝ Fyß 
$? à á¼Ù + Fa@B? Ý Ü 5¤��5¤# ß Úvß Üqá.Û�F�?$á¼?$Ú!Ü�á�Ü Ý Üq?Jß á Ý)Þ F�? Ý)à ç Ý D Þ ?ªÜqÙKã +,Þ û Þ CrÙ)á¼Ü�Ù;ãtÜ Ø ?ªF�?�� + ß F�?
�
Cr?$Ú\ÜqárÙ;ã ���%�"� ÿ�?$á�ÛE?A@$ß Ý)ÞÂÞ ç	Dt?A@ Ý9+ á�?fß Ü�ß á7C Ý Ük@ Ø ? à ÜqÙfÜ Ø ?wF Ý @B?$ÜqF Ý @ í C7ßÂ@BF�Ù)ÜqF�Ù)Ú�� �"��5-� Ù)Ût?$F Ý Ükß Ù)Ú,ÿ
Ù)Ú�?�Ù;ã;Ü Ø ?�áy@ Ø ?ACr?$á�å Ø ßÂ@ ØPÝ F�?�Û�F¼Ù)ÛtÙ)á¼? à ã Ù)Fªß Ú;üý?A@BÜkß Ù)Úvß Ú!ÜqÙ7Ü Ø ? ���,�b� F�?A@$ß Fa@ +,ÞÂÝ ÜqÙ)F ì

:9ú



� ß â + F�?�è�á Ø Ùkå�á�Ü Ø ?wC Ý ß ÚWD + ß ÞÂà ß Ú�âùD Þ Ù�@ í á
Ù;ã\Ü Ø ? 5	Ý ß Ú�
rÛEÙ ÞÂÝ Faß 
$? à Û Ø Ù)ÜqÙ)á¼Ù + Fa@B? ìb# Ürß á Þ ÙE@ Ý Üq? à
Ý DEÙ + Ü :)ì é�C Ý DEÙ î ?ùÜ Ø ? 5¤��57# Û�F�?
�¼ß Ú;üý?A@BÜqÙ)F Þ ß Ú Ý @ Ý9æ ß á ì

100 kV Terminal

2 Insulators

Preparation

chamber

Cathode position

in source

Manipulators

Load-lock chamber

Injection

magnet

To conv.

source

30 cm

Differential Pumping

stage (2• 340 l /s)

Laser-input
Collimators

IP: Ion and/or NEG pump

Q: Quadrupole

S: Solenoid

To chopper

and prebuncher

IP

IP

IP
IP

Q S

^_wyx	r��hX=<�beoewyqeo?> qS| wMVp��fYd[`	fhU¡R;bewA@cVp�CB qefh�HbelcVEwMjHqeomR;UyU¡R;oewyfhj$Rko��D< �DE�r

�"Ø ?ªá�Ù + Fa@B?Wß á à ?$áyß â)Ú�? à ã Ù)F 
�'�­êî3Ý @ +�+ C @BÙ)Ú à ß Ükß Ù)Ú;á¤ß Ú	Ü Ø ? Þ ÙkåRÙ)Frá + D :)< = Ê�Ê C�D Ý F.F Ý Ú�â)? ì
�"Ø ß á.ß á Ý @ Ø ß ? î ? à D\ç Ý D Ý9í ? Ý D Þ ?�@BÙ)Ú�á�ÜqF + @BÜkß Ù)Ú©ÜqÙ)â)?$Ü Ø ?$F
åªß Ü Ø	Ý
Ø ß â Ø á�ÛE?A@$ß û,@bÛ + CrÛ,ß Ú�ârá�ÛE?$? à � ú;<)<�Þ�& á
�.��¬ Û + CrÛ F :):)<�Þ�& á � Faß Ù à ? # Ù)Ú¤Û + CrÛ �qì >.ß �t?$F�?$Ú\Ükß Ý)Þ Û + CrÛ,ß Ú�â¤ß á�?ACrÛ Þ Ùaç)? à ÜqÙ Ýqî Ù;ß à D Ý @ í á�ÜqF�? Ý Ct�
ß Ú�â	ã F�Ù;C Ü Ø ?ùá�? î ?$F Ý)Þ%:)< =HG Ý @$@B? Þ ?$F Ý ÜqÙ)F î3Ý @ +�+ C ì

� Þ Ù Ý)à � Þ Ù�@ í á¼ç!á�Üq?AC ß á Ý ÜqÜ Ý @ Ø ? à ÜqÙ	Ü Ø ?7á�Ù + Fa@B?	ß Ú¦Ù)F à ?$F�ÜqÙ�F�?$Û ÞÂÝ @B?7Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?$áùåªß Ü Ø Ù + Ü
D�F�? Ý9í ß Ú�âJÜ Ø ? î�Ý @ +�+ C á�ç\á�Üq?AC ì���Ý Ü Ø Ù à ? Ý @BÜkß î�Ý Ükß Ù)Úïß á à Ù)Ú;?	ß Ú Ý á�?$Û Ý F Ý Üq? Ý @BÜkß î3Ý Ükß Ù)Ú @ Ø,Ý C�Dt?$FWß Ú
Ù)F à ?$F�ÜqÙ	C7ß Ú,ßÂC7ß 
$? Ý @$@B? Þ ?$F Ý ÜqÙ)F à Ùkå�Ú\ÜkßÂCr?$��á¼?$?�DE? Þ Ùkå �qì

�"Ø ?�Faß â Ø Ü�áaß à ?�Ù;ã � ß â ì ð à ?ACrÙ)Ú�á�ÜqF Ý Üq?$á�Ü Ø ?ªC¨?A@ Ø,Ý Ú,ß áyC Ù;ãt@ Ý Ü Ø Ù à ?�? æ @ Ø,Ý Ú�â)? Ý Ú à Ü Ø ? Þ ?Aã Ü�áaß à ?
á Ø Ùaå�á�Ü Ø ?¤? Þ ?A@BÜqF�Ù)ÚPÙ)Û;ÜkßÂ@ Ý)Þ�Ý F�F Ý Ú;â)?ACr?$Ú!ÜWß Ú¦å�Ù)F í ß Ú;âJÛEÙ)áaß Ükß Ù)Ú ìJ�"Ø ? Ý F�F Ý Ú�â)?ACr?$Ú\Üfß áª?$á�á�?$Ú\Ükß Ý)ÞÂÞ ç Ý
à ß Ù à ?¨â)?$Ù;Cr?$ÜqF�çK��ÛEÙ)Üq?$Ú\Ükß Ý)Þ�6 Ì :)<)<Eí\­�� åwß Ü ØPÝ Ú-ß Ú\Üq?$FaCr? à ß Ý Üq?ª? Þ ?A@BÜqF�Ù à ? Ø ? ÞÂà	Ý Üªé <Eí\­ Ü Ø,Ý Üªß á + á�? à
ÜqÙ Ý)à ü + á�Ü�Ü Ø ?¨û�? ÞÂà â)F Ý)à ß ?$Ú\Ü Ý Ü�Ü Ø ?¤@ Ý Ü Ø Ù à ?�á + Fyã Ý @B? ì

: é



–100 kV

potentialI

–50 kV–50 kV

chamber






–100 kV

to preparation
J

groundK
elevator

cathodeL

elevator
cathode
holder

5 cm 5 cm
M

a) b)

^_wyx	r�NhXSzLVclcoewyfhj%fYd�R;lclpVcUyVcbmR;oewyjFx qeomRkxhV X�Rh�[fY`	VcbmR;oewyfhj[R;U!lcfhjH�FwyoewyfhjPO
T_�[l Rkoe{Ff
�HV}Vc� lÝ{[R;jFxYV r

�"Ø ? '�­ à ?$áyß â)Ú/ß á�á + @ Ø Ü Ø,Ý Ü�û�? ÞÂà ?AC¤ß á�áaß Ù)Ú Ý Ú à Ü Ø ?fÛ�F�Ù)D Ý Dbß Þ ß Ü�ç-Ù;ã�C7ßÂ@BF�Ù	� à ß áy@ Ø,Ý F�â)?$á Ê Ý F�?
C7ß Ú,ßÂC¤ß 
$? à�ì�� ß ? ÞÂà ?AC7ß á�áyß Ù)Ú Þ ? î ? Þ á Ý DEÙ î ? :)<)< Ú � åªß ÞÂÞ ß Úb@BF�? Ý á�?¤Ü Ø ?¤Û Ý F�Ükß Ý)Þ Û�F�?$á�á + F�?�Ù;ã à�Ý Ú�â)?$F¼Ù + á
â Ý á�?$á Ý Ú à Ü Ø ?$F�?Aã Ù)F�? Þ ßÂC7ß Ü¨@ Ý Ü Ø Ù à ? Þ ßÂã ?$ÜkßÂCr? ì�� ç!ÛbßÂ@ Ý)Þ û;? ÞÂà ?AC7ß á¼áaß Ù)Ú Þ ? î ? Þ á Ý Ü :)<)<�í!­ Ý F¼?�å�? ÞÂÞ DE? Þ Ùaå
:)< Ú ��ì

�"Ø ?©DE? Ý C ß á�Û�F�Ù à0+ @B? à D!ç�Ükß â Ø Ü Þ ç ã Ù�@ + á�? à � <)ì è)é�C7C à ß Ý Cr?$Üq?$F ��ÞÂÝ á�?$F�ß ÞÂÞ + C7ß Ú Ý Ükß Ù)Ú ì�� ã Üq?$F
? æ ÜqF Ý @BÜkß Ù)Ú Ý Ü�Ü Ø ?&@ Ý Ü Ø Ù à ?¦á + Faã Ý @B?�åªß Ü Ø Ý â)F Ý)à ß ?$Ú!ÜJÙ;ã <)ìÂ8�5¤­Ö& C Ü Ø ?¦DE? Ý C ß á Ý @$@B? Þ ?$F Ý Üq? à ÜqÙ
:)<)<�í\­�ìA� ã Üq?$F Ý�à FaßÂã Ü
á�Û Ý @B?¨Ü Ø ?¨DE? Ý C ß áªã ÙE@ + á�? à D!ç Ý � +bÝ)à F + ÛEÙ Þ ?.ÜqFaß Û Þ ?$Ü Ý Ú à Ü Ø ?$Ú à ?
D�?A@BÜq? à Ù)Ú\ÜqÙ
Ü Ø ? Þ ß Ú Ý @ Ý9æ ß áùD\ç Ý Ú Ý)Þ Û Ø,Ý C Ý â)Ú�?$Ü ì7� Ú Ý)à)î�Ý Ú\Ü Ý â)?©Ù;ã,Ü Ø ß á à ?
D�?A@BÜkß Ù)Úõß áùÜ Ø,Ý ÜWß Ü�Û�F�? î ?$Ú\Üqá 7 à ß F�?A@BÜ
î ß ?$å#8�Ù;ã;D Ý @ í á�ÜqF�? Ý C7ß Ú;â¤â Ý á�?$á�Ù)Fwß Ù)Ú�áªã F�Ù;C2Ü Ø ?©ß Ú�ü�?A@BÜqÙ)F�ÜqÙkå Ý F à á�Ü Ø ?¨á�Ù + Fy@B? ì

�"Ø ?wÛEÙ ÞÂÝ Faß 
$? à ? Þ ?A@BÜqF¼Ù)Ú�á�Ù + Fy@B? à ? Þ ß î ?$F�á Ý DE? Ý C Ù;ã Þ Ùkåê?AC7ß ÜqÜ Ý Ú,@B?���á�?$? �bÝ D Þ ?�ð � DE?A@ Ý9+ á�?�Ù;ã
Ü Ø ?7áyC Ý)ÞÂÞ ?AC7ß ÜqÜkß Ú�â Ý F�? Ý)ì65	Ý Ük@ Ø ß Ú�â	ÜqÙ�Ü Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F Ý @$@B?$Û;Ü Ý Ú,@B?�ß á Ý @ Ø ß ? î ? à D\ç�á�Ù Þ ?$Ú�Ù;ß à á Ý Ú à
� +,Ý)à F + ÛEÙ Þ ?$á ì

Q�R;TFUyV:NYXRQ_RkbmR;inVpoeVcbeq�fYd[oe{FV*�tRkwyjC@}`	fhU¡Rkbew%@pVc�tqefh�HbelcV r
�"Ý F Ý Cr?$Üq?$F ­�Ý)Þ + ?

��Ý Ü Ø Ù à ?¨Ü¸ç!ÛE? ( ÜqF Ý ß Ú;? àJÞÂÝ ç)?$F ¬�Ý9� á
� ç!Û,ßÂ@ Ý)Þ � +,Ý Ú\Ü + C2?
�6@$ß ?$Ú,@Bç <)ì è P � :)ì = s��Ö& C%' �
� Û�ÜkßÂC + C ÞÂÝ á¼?$F�å Ýqî ? Þ ?$Ú�â)Ü Ø � è)=�Ú,C
� Ù ÞÂÝ Faß 
 Ý Ükß Ù)Ú Ý Ü � è)=�ÚbC �	�	P
� C¤ß ÜqÜq? à D + Úb@ Ø�Þ ?$Ú�â)Ü Ø é < Û;á
�,+ Ú,@ Ø F�?$ÛE?$Ükß Ükß Ù)Ú�F Ý Üq? è ì ú)ú;8�¬�' 

� ? Ý Cë?$Ú;?$F�â)ç :)<)<�í\­
� Ù)FaC Ý)Þ ß 
$? à F ì C ì á ì ?AC7ß ÜqÜ Ý Úb@B? <)ìÂ<9ú���I C7C CrF Ý)à
� ? Ý CëÜqF Ý Ú�áaC7ß á�áyß Ù)ÚJÜqÙ7Ü Ý F�â)?$Ü 8 é P

� ? Ý C á�?$Ü�� + ÛRÜkßÂCr?ïß á Ý DtÙ + Ü	Ù)Ú�? Ø Ù + F Ý Ú à Ù)Ût?$F Ý Ükß Ù)ÚRåªß Ü Ø Ù + Ü�Ù)ÛE?$F Ý ÜqÙ)F�ß Ú\Üq?$F î ?$Ú!Ükß Ù)Ú ß á
Ý @ Ø ß ? î ? à ã Ù)F�ÛE?$Faß Ù à á�Ù;ã�á�? î ?$F Ý)Þ%à;Ý ç\á ì

� ?A@ Ý9+ á�?ùÙ;ã�Ü Ø ? Þ ßÂã ?$ÜkßÂCr?�Û;F�Ù)D Þ ?AC ��á�?$?¨DE? Þ Ùkå � Ü Ø ?¨?AC7ß ÜqÜq? à @ Ø,Ý F�â)? ØbÝ á�ÜqÙ�Dt? + á¼? à ?
��?A@BÜkß î ? Þ ç ì
�"Ø ß á.ß á Ý @ Ø ß ? î ? à D!ç + áaß Ú;â ��� � á�ç\Ú,@ Ø F�Ù)Ú,ß 
$? à Û Ø Ù)ÜqÙ!?AC¤ß á�áaß Ù)Ú6ß Ú�@BÙ)Ú�ü + Ú,@BÜkß Ù)Úfåªß Ü Ø6Ý Ú©Ù)Û�ÜkßÂC7ß 
$? à Û�F�?
�
D + Úb@ Ø ?$F�á¼ç!á�Üq?AC ì�8)8	P Ù;ã!Ü Ø ?�?AC¤ß ÜqÜq? à©¬�Ý9+ á�áaß Ý Ú¤? Þ ?A@BÜqF¼Ù)Ú©D + Ú,@ Ø ?$á�Ù;ãEé < Û�á � ' '�5 Ý F¼?�ÜqF Ý Ú�áaC¤ß ÜqÜq? à
S �9wylcbef�B �FwyqelÝ{[R;bexYVcq�UyV Rk�%oefnwyininVc�Hw¡R;oeV}wybebeVc|4VcbeqewyTHUMVE�[R;i"RkxhVEoef9oe{HV}lcb�T qeomR;U¡r
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Ü Ø F�Ù + â Ø Ü Ø ? :	�)<���Ý @$@B?$Û�Ü Ý Ú,@B?©Ù;ã�Ü Ø ?�D + Ú,@ Ø ?$F¨á¼ç!á�Üq?AC 1 :)8
3�ì è �)ú�P Ù;ã�Ü Ø ?�DE? Ý C @ + F¼F�?$Ú!Ü¤ß á Þ Ù)á¼Ü�Ù)Ú
Ü Ø ?�ÜqF Ý Ú�á î ?$F�á�?¤@BÙ ÞÂÞ ßÂC Ý ÜqÙ)F�á7ß ÚPã F¼Ù)Ú!Ü�Ù;ã�Ü Ø ?¤@ Ø Ù)Û�ÛE?$F�á�ç\á�Üq?AC ì

�"Ø ? Þ ßÂC7ß Üq? à�Þ ßÂã ?$ÜkßÂCr?�Ù;ãEÜ Ø ?ùá¼Ù + Fa@B?1ß á�@$ß Fa@ + C î ?$Ú\Üq? à D!ç1Ü Ø ? Þ Ù Ý)à � Þ Ù�@ í á�ç\á�Üq?AC 6¨� Ú�?W@ Ý Ü Ø Ù à ?
ß áwÙ)Ût?$F Ý Ükß Ú�â-ß ÚPÜ Ø ?¤á�Ù + Fa@B?7å Ø ß Þ ? Ý Ú�Ù)Ü Ø ?$FwÙ)Ú�?6ß áªDE?Aß Ú�âJF�?$â)?$Ú�?$F Ý Üq? à ß ÚPÜ Ø ?¤Û;F�?$Û Ý F Ý Ükß Ù)Úõ@ Ø,Ý C�DE?$F
� 7 Ü Ý Ú à ?AC Ù)ÛE?$F Ý Ükß Ù)Ú�8 �qìä� ?A@ Ý9+ á�?¦@ Ý Ü Ø Ù à ?$á1C Ý ç�DE?fF�?$â)?$Ú�?$F Ý Üq? à C Ý Ú!ç¦ÜkßÂC¨?$áwÜ Ø ß áwÛ;Faß Ú,@$ß Û Þ ?fÙ	��?$F¼á
Þ Ù)Ú�â���ü : é <)<tØ�� Ù)ÛE?$F Ý Ükß Ù)Ú	åªß Ü ØJØ ß â ØPÝ�î�Ý ß ÞÂÝ Dbß Þ ß Ü�ç 1 è <
3�ì

� ?$åë@ Ý Ü Ø Ù à ?$áùC Ý ç7DE?�ß Ú!ÜqF�Ù à0+ @B? à ã F�Ù;C/Ü Ø ? Ý ß F
áaß à ?�åªß Ü Ø ß Ú�è ú�Ø Ù + F�á�åªß Ü Ø Ù + Ü¨ßÂCrÛ Ý @BÜ
Ù)ÚfÜ Ø ?
î3Ý @ +�+ C2á�ç\á�Üq?AC ì

$]¿µ¾>¿µÀ Þ Ô>±>Ãe±~¢m²>ÃeÔ>±~¶>§~¥
# Ü¨ß á
Ú�?A@B?$á¼á Ý F�ç¤ÜqÙ�á¼ÜqF�?$á�á
Ü Ø,Ý Ü
Ü Ø ?rÛE?$Faã Ù)FyC Ý Ú,@B?.Ù;ã ���,�"� ß ÚfÙ)ÛE?$F Ý Ükß Ù)Ú1åwß Ü Ø�Ý ÛEÙ ÞÂÝ Faß 
$? à á�Ù + Fa@B?råªß ÞÂÞ
à ?$ÛE?$Ú à @BFaß ÜkßÂ@ Ý)ÞÂÞ çfÙ)ÚfÜ Ø ? Ý�î�Ý ß ÞÂÝ Dbß Þ ß Ü�çWÙ;ã3Ü Ø ?.Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?råªß Ü Ø Ü Ø ? Ø ß â Ø ?$á�Ü
ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú ì�� ?A@ Ý9+ á¼?
Ü Ø ?�DE? Ý C � +,Ý)Þ ß Ü¸ç-ã Ý @BÜqÙ)F�â)Ù\?$á¨åªß Ü Ø È © Ü Ø ?ªF + Ú�Ú,ß Ú�â�@BÙ)á�Üqá�Ù;ã ���%�"� åªß ÞÂÞ"à ?A@BF�? Ý á�?�D\çPè <	P ã Ù)FrÜ Ø ?
á Ý Cr? 7 Û Ø ç\áaßÂ@Bá¨Ù + ÜqÛ + Ü~8"ßÂã�Ü Ø ?�ÛtÙ ÞÂÝ Fyß 
 Ý Ükß Ù)Ú&@ Ý ÚKDE?Wß Ú,@BF¼? Ý á�? à ÜqÙ 8)<	P ã F�Ù;C Ü Ø ?J@ + F�F�?$Ú\Ü Þ ç Ý�î�Ý ß ÞÂÝ D Þ ?
�)<	P åwß Ü ØPÝ ÚJÙ)Û�ÜkßÂC7ß 
$? à Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?�á�ÜqF + @BÜ + F�? ì

� ß â + F�? ú á Ø Ùaå�á�Ü Ø ?ù@BF�ç\á�Ü Ý)Þ á�ÜqF + @BÜ + F¼?�Ù;ã�Ü Ø ?�á�Ü Ý Ú à�Ý F à Û Ø Ù)ÜqÙE@ Ý Ü Ø Ù à ? Ý Ü 57��5¤#*ì��4Ø ?ù@ Ý Ü Ø Ù à ?
D Ý Ú à á�ÜqF + @BÜ + F¼?�ß á�C Ý Ük@ Ø ? à ÜqÙ�Ü Ø ?�å Ýqî ? Þ ?$Ú;â)Ü Ø Ù;ã�@BÙ;C7C¨?$Fa@$ß Ý)ÞÂÞ ç Ýqî3Ý ß ÞÂÝ D Þ ? Ø ß â Ø � ÛEÙaå�?$F,á�?AC7ßÂ@BÙ)Ú à0+ @BÜqÙ)F
ÞÂÝ á�?$F�á���? ì â ìw( > � é ú ð <	�qìw�4Ø ? Ý @BÜkß î ? ÞÂÝ ç)?$F¨Ü Ø ßÂ@ í Ú�?$á�á7ß á <)ìÂ: é s C ì�� Ù)Ú�áaß à ?$F Ý D Þ ?ù?
�tÙ)F�Ü�� 5 â	� à Ù)Û,ß Ú;â;ÿ
� +,Ý Ú!Ü + C%� å�? ÞÂÞ á + D ÞÂÝ ç)?$F �"Ø,Ý á�DE?$?$ÚJÚ;?A@B?$á�á Ý F�çWÜqÙ Ý @ Ø ß ? î ?ªÜ Ø ?$FaC Ý)Þ á�Ü Ý D,ß Þ ß Ü¸ç1Ù;ã�Ü Ø ?¨á�ÜqF + @BÜ + F�? ì

As  -  cap

GaAs0.95P0.05

GaAs0.7P0.3

d = 0.02 
U

µm

d = 0.15 
U

µm

d = 1.0 
U

µm

d = 0.2 
U

µm

d = 0.1 
U

µm

d = 0.3 
U

µm

d = 0.3 
U

µm

d = 0.5 mm
U

SL - 10 pairs

GaAs0.55P0.45  -  d = 10 nm 


GaAs0.85P0.15  -  d = 10 nm 

GaAs07P0.3

GaAs08P0.2

GaAs09P0.1

GaAs(100) - substrate

10 nm

60 nm

Mg doping


P = 1•1019 cm-3


Gradient of the


Mg doping up to


P = 1•1019 cm-3









uniform




Mg doping




P = 7•1017 cm-3

















i - doping
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�"Ø ?a� +,Ý Ú!Ü + CR?
�	@$ß ?$Ú,@Bç�Ù;ã + ÛJÜqÙ <)ì é P ß Ú	Ü Ø ?ùÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú�C Ý9æ ßÂC + C ß á.Ù)Ú�?ªÙ;ãtÜ Ø ? Ø ß â Ø ?$á�Ü
? î ?$F�F¼?$ÛtÙ)F¼Üq? à ã Ù)F Ý @ Ý Ü Ø Ù à ?�åªß Ü Ø Èìü <"X�� é-1 è :43�ì

# Üfß áw? æ ÛE?A@BÜq? à Ü Ø,Ý ÜªÜ Ø ?6@BÙ ÞÂÞÂÝ DEÙ)F Ý Ükß Ù)Ú�á�Ù;ãbÛ;F�?$á�?$Ú\Ü Ý @$@B? Þ ?$F Ý ÜqÙ)F	@B?$Ú\ÜqF�?$áwåªß Ü Ø á�?AC7ßÂ@BÙ)Ú à0+ @BÜqÙ)F
áa@$ß ?$Ú\Ükß á�Üqá J C Ý ß Ú Þ ç	ß Ú5A Ý Û Ý Ú Ý Ú àW��+ á�áaß Ý J åwß ÞÂÞ�Þ ? Ý)à ÜqÙ Ý ã + F�Ü Ø ?$F.ßÂCrÛ�F¼Ù î ?ACr?$Ú\Ü
Ù;ã�Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?
ÛE?$Faã Ù)FaC Ý Ú,@B?¤ß ÚJÜ Ø ?¨Ú�? æ Üwã ?$åïç)? Ý F¼á ì

:	�



�"Ø ?�ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú©å Ø ßÂ@ Ø ß á Ýqî3Ý ß ÞÂÝ D Þ ? Ý Ü�Ü Ø ?�? æ ÛE?$FaßÂCr?$Ú\Ü�ß áaÿ Ø Ùkå�? î ?$Faÿ Ý)Þ á�Ù à ?$ÛE?$Ú à ?$Ú!Ü4Ù)Ú7Ù)Ü Ø ?$F
Û Ý F Ý C¨?$Üq?$F�á 6

? ( Û,ß Ú1Ü + Ú,ß Ú�â���á¼?$? ( ?A@BÜkß Ù)Ú ú;ì é �qì
? �.î Ù;ß à ß Ú�â�?$Ú�?$F�â)çrá�Û�F¼? Ý)à á�å Ø ßÂ@ ØfÞ ? Ý)à ÜqÙ à ?$ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú à0+ ?�ÜqÙ à ß ��?$F¼?$Ú!Ü,á�Û,ß Ú�Û�F¼?A@B?$á�áaß Ù)Ú Ý Ú;â Þ ?$á
ã Ù)F�Ü Ø ?�ß Ú à ß î ß à)+,Ý)Þ Û Ý F�ÜkßÂ@ Þ ?$áfß ÚKÜ Ø ?�F�?A@$ß Fa@ +,ÞÂÝ Ükß Ú�â Ý Fa@Bá ì1�"Ø ß á¤ß á¨ÜqÙ�á�Ù;Cr?�? æ Üq?$Ú!Ü + Ú Ýqî Ù;ß à�Ý D Þ ?
DE?A@ Ý9+ á¼?�Ù;ã�á¼ç!Ú,@ Ø F�Ù)ÜqF�Ù)Ú�� F Ý)à ß Ý Ükß Ù)Ú�?AC¤ß á�áaß Ù)ÚÎ��á¼?$? �"Ø,Ý Û�Üq?$F �	�qì

$]¿µ¾>¿µ¾ & �µÓ~Ô>§H³tÅ~¤[ �¢HÔa¢HÔ>²>³pÓ~§H¥�Õ ±�³ � Ñ�ã �
� Ú	? æ ÛE?$FaßÂCr?$Ú\Ü�å Ý á à Ù)Ú�?ùF¼?A@B?$Ú!Ü Þ ç	ÜqÙ à ?ACrÙ)Ú�á�ÜqF Ý Üq?wÜ Ø ?1ã ? Ý áyß D,ß Þ ß Ü�ç	Ù;ã�ß Ú�ü�?A@BÜkß Ú�â©Ü Ø ?ªD + Ú,@ Ø @ Ø,Ý F�â)?$á
Ü Ø,Ý Ü Ý F�?�F¼?�� + ß F¼? à ã Ù)F�Ü Ø ?�Ù)ÛE?$F Ý Ükß Ù)ÚWÙ;ã ���%�"�-Ý ÜrC Ý9æ ßÂC + C @ + F�F�?$Ú\Ü 6
���%�"� ÿ)Ù)ÛE?$F Ý Ükß Ú�â Ý Ürð)é)è 5	' 

Ý Ú àJ:)<)<�s�� Ý�î ?$F Ý â)?1@ + F�F�?$Ú\Ü�åªß ÞÂÞ F�?�� + ß F�? Ý D + Ú,@ Ø @ Ø,Ý F�â)?ªÙ;ã <)ì è � Û ��ì

�"Ø ß á.@ ØbÝ F�â)? Ø,Ý á�ÜqÙwDE?�?AC7ß ÜqÜq? à åªß Ü Ø ß ÚfÜ Ø ? Ý @$@B?$Û;Ü Ý Ú,@B?���Ù;ã :	�)< � � Ù;ã\Ü Ø ? ���,�"� ß Ú;üý?A@BÜqÙ)F
å Ø ßÂ@ Ø
Ù)ÛE?$F Ý Üq?$á Ý Ü�Ü Ø ?ªá�? î ?$Ú\Ü Ø�Ø,Ý FaCrÙ)ÚbßÂ@ ì�� à�ì @ ì ß Ú�üý?A@BÜkß Ù)Ú�åªß ÞÂÞ Ü Ø ?$F�?Aã Ù)F�?wF�?�� + ß F�? Ý Ú Ýqî ?$F Ý â)?�@ + F�F�?$Ú\Ü�Ù;ã
:)ì ú C � ÿ Ý�î3Ý)Þ + ?ùÜ ØbÝ Ü�ß á Ý Ü.Û�F�?$á�?$Ú\Ü�Ú�Ù)Ü Ý @ Ø ß ? î�Ý D Þ ?Jß Ú Þ Ù)Ú�â	� Üq?$FaC Ù)ÛE?$F Ý Ükß Ù)Ú ìª' Ùaå�? î ?$FyÿtÜ Ø ß á�@ Ý Ú�DE?
Ýqî Ù;ß à ? à D\ç Ý Ú ��� á�ç\Ú,@ Ø F�Ù)Ú,ß 
$? à Û Ø Ù)ÜqÙ)á�Ù + Fa@B? 6

'K? + á¼? à	Ý Ú ��� á�ç\Ú,@ Ø F¼Ù)Ú,ß 
$? à�ÞÂÝ á�?$F¨á�ç\á�Üq?AC Ù)ÛE?$F Ý Ükß Ú�â Ý Ü.Ü Ø ?1ð)è9Ú à á + D Ø,Ý FaC¨Ù)Ú,ßÂ@
Ù;ã 5¤��57#
� � = 56' 
 � Û�F�Ù à0+ @$ß Ú�â Ý Ú Ýqî ?$F Ý â)?v@ + F¼F�?$Ú!Ü�Ù;ã :)<®s�� � <)ìÂ: ð�Û � @ Ø,Ý F�â)?JÛE?$F�D + Ú,@ Ø��qì��"Ø ? ¬�Ý9+ á�áyß Ý Ú
ÞÂÝ á�?$F�Û +bÞ á�? Þ ?$Ú�â)Ü Ø å Ý á Ý)à ü + á�Üq? à ÜqÙ :):)< Û�á � ' '.5	ì�
 Ú à ?$F�Ü Ø ?$á�?7@BÙ)Ú à ß Ükß Ù)Ú;á¨C¨Ù)F�?�Ü ØbÝ Ú 8 é P Ù;ã3Ü Ø ?
ß Ú\Üq?$Ú�áaß Ü�ç�å Ý á Ý @$@B?$Û;Üq? à D\çwÜ Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F ì��"Ø ?�á¼Ù + Fa@B?�å Ý á�Ù)ÛE?$F Ý Ükß Ú�â Ý Ü Ý ÛE? Ý9í @ + F�F�?$Ú\Ü4Ù;ã :)ìÂ: C �
Ý Ú àJÝ Ût? Ý9í @ + F�F¼?$Ú!Ü à ?$Ú;áaß Ü�çfÙ;ã"CrÙ)F�?�Ü Ø,Ý Ú :)ì = ��& @$C"© ì

�"Ø ß á
@ + F¼F�?$Ú!Übå Ý ábÛ;F�Ù à)+ @B? à åªß Ü Ø Ù + Ü%áaß â)Úbß û,@ Ý Ú!Ü�@ Ø,Ý Ú�â)?�ß ÚªÜ Ø ?�DE? Ý C&Û Ý F Ý Cr?$Üq?$F¼á Ý Ú à F�?$á +,Þ Üq? à
ß ÚJÜ Ø ? + á +,Ý)Þ�5¤��5¤# Dt? Ý CRÙ;ã î ?$F¼ç Ø ß â Ø � +bÝ)Þ ß Ü�ç Ý Ü � é)é 5 ? ­�ì

� Ü <)ì è)=EÛ ��& D + Ú,@ Ø�Ý Úõß Ú,@BF�? Ý á�?	ß Ú�ÜqF Ý Ú�á î ?$F�á¼?7?AC7ß ÜqÜ Ý Ú,@B?få Ý áªÙ)D�á�?$F î ? à å Ø ßÂ@ Ø ß á à0+ ?�ÜqÙ�Ü Ø ?
ß Ú,ß Ükß Ý)Þ F�?$á�ÜqFaßÂ@BÜkß Ù)Ú	Ù;ã;Ü Ø ?¨â + ÚJÜqÙ7Ù)ÛE?$F Ý Ükß î ?W@ + F�F�?$Ú\Ü Þ ? î ? Þ á�Ù;ã : C � Ù)F :)ì é ��& @$C © 1 è)è 3�ì

��î ?$ÚùÜ Ø Ù + â Ø Ü Ø ?�C Ý @ Ø ß Ú�?�å Ý á,á�Ükß ÞÂÞ Ù)ÛE?$F Ý Ükß Ù)Ú Ý)Þ!Ý Ü�Ü Ø ß á,D + Ú,@ Ø @ Ø,Ý F¼â)?�å�?�Ù)D�á�?$F î ? àªÝ Ú�Ù)Ú Þ ß Ú�? Ý F
ß Ú,@BF�? Ý á¼?�Ù;ã�F Ý)à ß Ý Ükß Ù)Ú,ÿ�å Ø ßÂ@ Ø á Ø Ù +,ÞÂà DE? Ýqî Ù;ß à ? à ã Ù)F�ÛE?$FaC Ý Ú�?$Ú\Ü�Ù)ÛE?$F Ý Ükß Ù)Ú ì

� F Ý Ú�á î ?$F¼á�?�?AC7ß ÜqÜ Ý Ú,@B?�@ Ý ÚKDE?W@BÙ)Ú;á�?$F î ? à D\ç Ý á Þ ß â Ø Ü�ß Úb@BF�? Ý á�?�ß Ú�Ü Ø ?�? æ ÜqF Ý @BÜkß Ù)Ú¦û�? ÞÂà�Ý ÜrÜ Ø ?
á�Ù + Fy@B? ì � ÛE?$F Ý Ükß Ù)Ú Ý Ü (��3�ù� Ø,Ý á à ?ACrÙ)Ú;á�ÜqF Ý Üq? à Ü Ø,Ý Ü ¬�Ý9� á1Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?$á1ÜqÙ Þ ?$F Ý Üq?KÜ�åwßÂ@B?KÜ Ø ?
? æ ÜqF Ý @BÜkß Ù)ÚPû;? ÞÂà � :)ì���5¤­�& C � Ü Ø,Ý Ú&ß ÚKÙ + Fùâ + Ú¦åªß Ü Ø Ù + Ü¨Û�F�Ù)D Þ ?ACrá51 è)ð 3�ì1�"Ø ß á�åwß ÞÂÞ4Ý)Þ á�ÙJF�? à0+ @B?�Ü Ø ?
Þ Ù)Ú�â;ß Ü +,à ß Ú Ý)Þ D + Úb@ Ø â)F�Ùaå�Ü Ø-à0+ Faß Ú�â�Ü Ø ? Ý @$@B? Þ ?$F Ý Ükß Ù)Ú Ý Ú à Ü Ø ? :)<)<�í ? ­�à FaßÂã Ü ì

øbT � �r^�jm`bl�s,Y	XZ���¸Y!jk���PY	_Al;[bim�Zs,Y\ca^;jm�Zl;[bi
$]¿µö>¿µÀ Þ ³h�¡ �¢H�y¯.²>£�²>¶�¦~²> �Ãe²�Ó~§~¥�±ÝÕ�£¹± ²>¶>½p£g±~¢~Ú¸¥Y×°¥mÃe§~¼�¥
� Þ Ù Ý)à � Þ Ù�@ í á�ç!á¼Üq?AC Ý)ÞÂÞ Ùaå�á Ý @$@B? Þ ?$F Ý ÜqÙ)F à Ùaå�Ú\ÜkßÂCr?�ß Ú @ Ý á�?fÙ;ã�ã Ý ß Þ + F�?¤Ù;ã"Ü Ø ?¤Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?$áwÜqÙ	DE?
F�? à0+ @B? à�ì

��Ø Ù)ÜqÙE@ Ý Ü Ø Ù à ?fã Ý ß Þ + F¼?©ß á�ÛEÙ)á�áaß D Þ ? à)+ ?¨ÜqÙ	C Ý Ú\ç©?
�t?A@BÜqáaÿ�? ì â ì

? @ Ý Ü Ý á¼ÜqF�Ù)Û Ø ßÂ@ à�Ý C Ý â)? à)+ ?rÜqÙ '�­�à ß áy@ Ø,Ý F�â)?Aÿ
? ß Ú;á + �	@$ß ?$Ú\Ü�ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)Ú6Ù;ã�Ü Ø ?f@ Ý Ü Ø Ù à ?Aÿ
? ß Ú;á + �	@$ß ?$Ú\Ü#� +,Ý Ú!Ü + C2?
�	@$ß ?$Ú,@Bç Ý ã Üq?$F�û�F�á¼Ü Ý @BÜkß î�Ý Ükß Ù)Ú ì
# Ú Ý á¼ç!á�Üq?AC�åªß Ü Ø Ù + Ü Þ Ù Ý)à � Þ ÙE@ í Ù)Û�Ükß Ù)ÚªÜ Ø ß á%áaß Ü +bÝ Ükß Ù)Úª?$Ú,ã Ù)Fa@B?$á,D�F�? Ý9í ß Ú�â�Ù;ãaÜ Ø ? î3Ý @ +�+ Cäá�ç!á¼Üq?AC ì

�"Ø ß á�F�?$á +,Þ Üqáªß Ú Ý á�?$Faß Ù + á à Ùkå�Ú\ÜkßÂCr?�Ù;ã;Ü Ø ?©ã Ý @$ß Þ ß Ü�ç ì
�"Ø ?$F�? Ý F�?WÙ)Ü Ø ?$F Ý)à0î3Ý Ú!Ü Ý â)?$á¤Ù;ã�Ü Ø ß á�á¼ç!á�Üq?AC¤ÿ Þ ß í ?JÜ Ø ?WÛEÙ)á�áaß D,ß Þ ß Ü¸ç�Ù;ã�Ü Ý Ú à ?AC Ù)ÛE?$F Ý Ükß Ù)Ú,ÿ4Ù)F

Ü Ø ? Þ Ù)Ú�â)?$FrÙ)ÛE?$F Ý Ükß Ù)Ú�ÜkßÂCr? + Ú à ?$F î3Ý @ +�+ C ì�' Ùaå�? î ?$FyÿEÜ Ø ?$á�? Ý)à0î�Ý Ú\Ü Ý â)?$á Ý F�?wÚ�Ù)Ü�á�Ù�ßÂC¨ÛtÙ)F¼Ü Ý Ú!Ü�ßÂã Ý
Ø ß â Ø6î�Ý)Þ + ?wÙ;ã�Ü Ø ?ZY\[�Û Ý F Ý Cr?$Üq?$F���á�?$?�DE? Þ Ùkå � @ Ý Ú�Dt? Ý @ Ø ß ? î ? à�ì��"Ø ?ùÛEÙ)á�áyß D,ß Þ ß Ü�ç	Ù;ãE� + ßÂ@ í F�?$Û Ý ß F�Ù;ã
+ Ú,ã Ù)F�?$á�?$?$Ú�áaß Ü +,Ý Ükß Ù)Ú�á�ß á�Ü Ø ?©C Ý ß Ú Ý)à0î�Ý Ú\Ü Ý â)? ì

:	�



$]¿µö>¿µ¾ Ñ � Õ §HÃe�¡¼�§�£g�µ¼��¡Ãe�µ �ÓÖ§W]%§m¢HÃe¥
�"Ø ? � á � á + Faã Ý @B? ÞÂÝ ç)?$F Ý Ü.Ü Ø ?wÛ Ø Ù)ÜqÙE@ Ý Ü Ø Ù à ?�á + Faã Ý @B?1ß á¨? Ý áaß Þ ç à ?$Üq?$Faß Ù)F Ý Üq? à ß Ú�Ù)ÛE?$F Ý Ükß Ù)Ú Ý)Þ @BÙ)Ú à ß �
Ükß Ù)Ú�á ì�� ? Ý C Þ Ù)á�á¼?$á Þ ? Ý)à ÜqÙw? Þ ?A@BÜqF�Ù)Ú1á�ÜkßÂC +,ÞÂÝ Üq? à1à ?$á�Ù)F¼Û�Ükß Ù)Ú·� ��( > �qì��4Ø ? ��( >vâ Ý á�á�ÛE?A@$ß ?$á Ý F�?�C¨Ù)F�?
ÛEÙ;ß á�Ù)Ú�Ù + á�Ü Ø,Ý Ú¤Ü Ø ?�Ú;Ù)FaC Ý)Þ F�?$áyß à0+,Ý)Þ â Ý á ì
�"Ø ß á�ß á�Û�F¼Ù î ?$Ú¤D\ç�Ü Ø ?ªã Ý @BÜ�Ü Ø,Ý Ü Ý Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?ªß á�á¼Ü Ý D Þ ?
ã Ù)F�á¼? î ?$F Ý)Þ CrÙ)Ú!Ü Ø á¨ßÂã3Ú�ÙªDE? Ý C ß á
Û�F�Ù à0+ @B? à�ì��"Ø ?.DE? Ý C Þ Ù)á�á¼?$á Ý F�? ÞÂÝ F¼â)?.?$á¼Ût?A@$ß Ý)ÞÂÞ çKß ÚfÜ Ø ?�û;F�á�Ü�Û Ý F�Ü
Ù;ã,Ü Ø ?7DE? Ý C Þ ß Ú�?¤å Ø ?$F�?�Ü Ø ?$F¼?	ß á�Ú�ÙJá + Û�Û�F�?$á¼áaß Ù)ÚKÙ;ã,Ü Ø ? ��( >�� Û;F�Ù à)+ @B? à CrÙ Þ ?A@ +,Þ ?$áwD!ç à ß �t?$F�?$Ú\Ükß Ý)Þ
Û + C¨Û,ß Ú�â ì�� Ù)á�á¼?$á.DE? Ø ß Ú à Ü Ø ? à ß �t?$F�?$Ú\Ükß Ý)Þ Û + CrÛbß Ú�â¤á�Ü Ý â)?$áa� Þ ß í ?�Ù)Ú6Ü Ø ?1@BÙ ÞÂÞ ßÂC Ý ÜqÙ)F�á�Ù;ã�Ü Ø ? 5¤��57#
á�ç\á�Üq?AC ��Ý F¼?�Ú�Ù)Ü�á�Ù7á¼? î ?$F�? ì

� Ú�Ù)Ü Ø ?$F Þ ßÂã ?$ÜkßÂCr? Þ ßÂC7ß Ükß Ú�â©?
��?A@BÜ�ß á�Ü Ø ?�Û�F�Ù à0+ @BÜkß Ù)ÚJÙ;ã"ß Ù)Ú�á à0+ ?�ÜqÙ�ß Ù)Ú,ß 
 Ý Ükß Ù)Ú�Ù;ã�F�?$áaß à0+,Ý)Þ â Ý á
ß ÚJÜ Ø ? Ý @$@B? Þ ?$F Ý Ükß Ú�âfF�?$â;ß Ù)Ú-ß ÚPã F�Ù)Ú\Ü�Ù;ã�Ü Ø ?¤@ Ý Ü Ø Ù à ? ì

# Ú�Û�F Ý @BÜkßÂ@B?�Ü Ø ?$á�?�?
��?A@BÜqábåªß ÞÂÞ�Þ ? Ý)à ÜqÙ Ý Ú�? æ ÛEÙ)Ú�?$Ú!Ükß Ý)Þ!à ?A@BF�? Ý á�?�Ù;ã[� +,Ý Ú\Ü + Cv?
�6@$ß ?$Ú,@Bç¸��¨;8 � åªß Ü Ø
Ý ÜkßÂCr?7@BÙ)Ú�á�Ü Ý Ú\Ü�� :	& ?
� ÜkßÂCr? � å Ø ßÂ@ Ø ß áù@ Ý)ÞÂÞ ? à 7 Þ ßÂã ?$ÜkßÂCr?�8 ì�# ÚfÙ)Ût?$F Ý Ükß Ù)Ú1Ü Ø ? Þ Ù)á�á�Ù;ã�¨:8rß á�@BÙ;CrÛE?$Ú�á Ý Üq? à
ã Ù)F�D!çKß Ú,@BF�? Ý áyß Ú�â7Ü Ø ? ÞÂÝ á¼?$F�ÛEÙkå�?$Faÿ�D + Ü�Ü Ø ß áªß á�Ù)Ú Þ çfÛEÙ)á�áaß D Þ ?¤ã Ù)F Ý7Þ ßÂC¤ß Üq? à�Ý CrÙ + Ú\Ü�Ù;ã�ÜkßÂCr? ì

� ?A@ Ý9+ á�?wÜ Ø ?ªáaß 
$?ùÙ;ãtÜ Ø ?$á¼?ù?
�t?A@BÜqá�ß á Ý)Þ å Ý ç!árÛ�F¼Ù)ÛtÙ)F¼Ükß Ù)Ú Ý)Þ ÜqÙfÜ Ø ? Ýqî ?$F Ý â)?�Dt? Ý C @ + F�F�?$Ú\Ükÿ�ß Ü�ß á
ã Ù + Ú à Ü ØbÝ Üfã Ù)Fªâ;ß î ?$Úï@BÙ)Ú à ß Ükß Ù)Ú;áN��DE? Ý C Þ Ù)á�á Ý Ú à D Ý á�?¤Û�F¼?$á�á + F�? � Ü Ø ?$F�?Kß á Ý @B?$F�Ü Ý ß Ú Þ ßÂC7ß ÜWã Ù)FwÜ Ø ?
Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ? Þ ßÂã ?$ÜkßÂCr? ì��"Ø ?wÛ;F�Ù à)+ @BÜrÙ;ã%DE? Ý C @ + F¼F�?$Ú!Ü Ý Ú à¦Þ ßÂã ?$ÜkßÂC¨? Y\[ ,_^�` ù2�	Y\[ ØbÝ á + Ú,ß Üqá¨Ù;ã
� Ù +,Þ Ù;C�D � ß áw@ Ø,Ý F Ý @BÜq?$Fyß á�ÜkßÂ@ªã Ù)F�Ü Ø ?ùÛtÙ)á¼áaß D Þ ?¤@BÙ)Ú\Ükß Ú + Ù + á�Ù)ÛE?$F Ý Ükß Ù)Ú�ÜkßÂC¨? ì

�"Ø ?�ÜkßÂCr?äß Ú!Üq?$F î�Ý)Þbadc	e �qß Ú�á¼?A@BÙ)Ú à á � ã Ù)Ffå Ø ßÂ@ Ø2Ý â;ß î ?$Úë@ + F�F�?$Ú\Ü-� + Ú à ?$F¤Ü Ø ?ä@BÙ)Ú à ß Ükß Ù)Ú;á©Ù;ã
? æ ÛtÙ)Ú;?$Ú!Ükß Ý)Þ�à ?A@ Ý ç � @ Ý Ú�DE? à ? Þ ß î ?$F¼? à @BÙ)Ú\Ükß Ú + Ù + á Þ ç¦ß á�â;ß î ?$Ú	D\ç

adc	eÖ,ïÞ Ú ¨;8~�µØ ,ï<	�f` Èhg
^ ` Y\[^ � � :	�

å Ø ?$F¼? ^ ß á�Ü Ø ?w@ + F�F¼?$Ú!Ürß Ú Ý CrÛE?$F�?$áyÿ�¨ 8 ß á�â;ß î ?$ÚKß Ú �Ö& ' Ý Ú à È9g,ß á�Ü Ø ? Ýqî3Ý ß ÞÂÝ D Þ ? ÞÂÝ á�?$F�ÛtÙaå�?$F�Ù)ÚfÜ Ø ?
@BF�ç\á�Ü Ý)Þ á + Faã Ý @B?fß ÚJå Ý ÜqÜqá ì

� ç!ÛbßÂ@ Ý)Þ Û Ý F Ý C¨?$Üq?$F�á6ã Ù)F	@ + F�F¼?$Ú!Ü Þ ç Ýqî3Ý ß ÞÂÝ D Þ ?6Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?$á Ý Ú à á�ç!Úb@ Ø F�Ù ÞÂÝ á�?$F�á Ý F¼?(¨ 8 ,
:"X =i- :)< =.v ��& ' Ý Ú à È9g ,ë<)ì è�' ì

# ãtÜ Ø ?1@ Ý á�?ßÈ9g ` ¨;8kj ^ �qã Ù)FrÜ Ø ?N¨;8�Ù;ã Ø ß â Ø,Þ ç1ÛEÙ ÞÂÝ Faß 
$? à Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?$árÜqF + ? + Û�ÜqÙ :)<)<®s��Ö�
ß á Ý @ Ø ß ? î ? à ÿ;Ü Ø ?¨Ù)Ú Þ çW?
��?A@BÜkß î ?wå Ý çWÜqÙ7â)?$Ü�ÜqÙ Ø ß â Ø @BÙ)Ú\Ükß Ú + Ù + á�Ù)ÛE?$F Ý Ükß Ù)Ú�ÜkßÂC¨?©ß á�ÜqÙ	ß Ú,@BF¼? Ý á�?ZY\[ ì

�"Ø ? Ýqî3Ý ß ÞÂÝ D,ß Þ ß Ü�ç	Ù;ã�Ü Ø ?ùá�Ù + Fa@B?¤ß á�â;ß î ?$Ú�D\ç

ó , a c	e
alc	e F a 8nm?o � �qè �

å Ø ?$F¼? a 8pm�o©ß á�Ü Ø ?7ÜkßÂCr?7Ü Ø,Ý Üfß á�F�?�� + ß F�? à ÜqÙJF¼?$â Ý ß Ú�Ü Ø ?	ß Úbß Ükß Ý)Þ � +,Ý Ú!Ü + C ?
�	@$ß ?$Ú,@BçAÿ,? ì â ì D\ç Ý Ú�?$å
Ý @BÜkß î3Ý Ükß Ù)Ú6Ù;ã;Ü Ø ?�Û Ø Ù)ÜqÙE@ Ý Ü Ø Ù à ? ì

# ÚWÙ + F
Û�F�?$á�?$Ú\Ür@ Ý á¼? Ý Ü 5¤��57# Y\[¤ß á Þ ßÂC7ß Üq? à ÜqÙ ��� 1 è ú>3 ÿ\å Ø ßÂ@ Ø å�Ù +,ÞÂàWÞ ? Ý)à ÜqÙ Ý F�? à0+ @BÜkß Ù)ÚWÙ;ã
Ýqî3Ý ß ÞÂÝ D,ß Þ ß Ü¸ç�ÜqÙ 8)<	P Ý Ü :)<)<Çs�� Ýqî ?$F Ý â)?1@ + F�F¼?$Ú!Ü���á�?$? �,Ý D Þ ? ú��qì

# Ürá Ø Ù +,ÞÂà DE?WCr?$Ú\Ükß Ù)Ú�? à Ü Ø,Ý Ü Þ Ù)Ú�âWF + Ú�á ØbÝqî ?�DE?$?$Ú�Ût?$Fyã Ù)FaC¨? à Ù)Ú Þ ç�åªß Ü Ø @ + F�F�?$Ú\ÜqárÙ;ã�è <Çs��
Ý Ü 5	Ý ß Ú�
1Dt?A@ Ý9+ á�?©Ù;ã�Ü Ø ? Ý D�á�?$Ú,@B?WÙ;ã�? æ ÛE?$FaßÂCr?$Ú\Üqá�å Ø ßÂ@ Ø å�Ù +,ÞÂà	Ø,Ý�î ?1ÜqÙ Þ ?$F Ý Üq? à�Ø ß â Ø ?$F�@ + F�F�?$Ú\Üqá ì
(0Ø Ù)F¼Ü�� Üq?$FaCRÜq?$á�Üqáråªß Ü Ø	+ ÛJÜqÙ : é <®s�� Ý Ü�Ü Ø ?ùá�Ù + Fy@B? Ø,Ýqî ? à ?ACrÙ)Ú;á�ÜqF Ý Üq? à Ü Ø,Ý Ü�Ü Ø ?W@ Ý Ü Ø Ù à ?$á�DE? Ø,Ý�î ?
Ý áù? æ ÛE?A@BÜq? à ÿ,á�ÙJÜ Ø ?©? æ ÜqF Ý ÛtÙ ÞÂÝ Ükß Ù)Ú-ÜqÙ :)<)<Ss�� á�?$?ACráùF¼? Ý á�Ù)Ú Ý D Þ ? ì©��ÞÂÞ Üq?$á�Üqá Ø,Ýqî ?fDE?$?$Ú¦ÛE?$Faã Ù)FaCr? à
åªß Ü Ø á�ÜqF Ý ß Ú�? à � ÞÂÝ ç)?$F�Û Ø Ù)ÜqÙE@ Ý Ü Ø Ù à ?$á�Ù)ÛE?$F Ý Ükß Ú�â Ý Ü�Ü Ø ? ÞÂÝ á�?$F�å Ý�î ? Þ ?$Ú�â)Ü Ø F�?$á +,Þ Ükß Ú;â	ß Ú-C Ý9æ ßÂC + CRÛEÙ	�
ÞÂÝ Faß 
 Ý Ükß Ù)Ú ì

# Ü�ß á�? î ß à ?$Ú\Ü�Ü Ø,Ý Ü�DE?$ÜqÜq?$F î3Ý @ +�+ C @BÙ)Ú à ß Ükß Ù)Ú;á J ?Aß Ü Ø ?$F Ý @ Ø ß ? î ? à D\ç Ø ß â Ø ?$F�á�ÛE?A@$ß û,@�Û + CrÛ,ß Ú�â
á�ÛE?$? à ÿ Þ Ùaå�?$F à ?$á�Ù)F�Û�Ükß Ù)Ú	Ù)F Þ Ùkå�?$F.Dt? Ý C Þ Ù)á�á�?$á*J åªß ÞÂÞ ß Ú,@BF�? Ý á�?qY\[ Ý Ú à åªß Ü Ø ß Ü�Ü Ø ? Ýqî3Ý ß ÞÂÝ D,ß Þ ß Ü�ç ì

� á Ý @BÙ)Ú�á�?�� + ?$Ú,@B?¤Ù;ã�Ü Ø ß áùF�? Ý á�Ù)Ú,ß Ú�â1Ü Ø ? �����,��� â)F¼Ù + Û Ø,Ý á©ß Ú,@BF¼? Ý á�? à Ü Ø ?�Û + CrÛ,ß Ú�âfá�ÛE?$? à
Ý Üªß Üqá�á�Ù + Fa@B?¨ÜqÙ ú;<)<)<�Þ�& á ì

:)8



�0+ F�Ü Ø ?$FªßÂCrÛ;F�Ù î ?ACr?$Ú\Üw@ Ý Ú	DE? Ý @ Ø ß ? î ? à D!çfá + Û;Û�F�?$á�áaß Ú;âwÜ Ø ?�DE? Ý C Ø,Ý)Þ Ù7Ü Ø,Ý Üwß á�â)?$Ú�?$F Ý Üq? à D!ç
Ü Ø ?�áa@ Ý ÜqÜq?$Fyß Ú�â�Ù;ã%Ü Ø ? ÞÂÝ á�?$F Þ ß â Ø Ü�Ù)Ú�Ü Ø ?	@BF�ç\á�Ü Ý)Þ á + Faã Ý @B?Î1 è)é 3�ì1�"Ø ?$á�?�Ü¸å�ÙPC¨? Ý á + F�?$á ØbÝqî ?7F�?A@B?$Ú\Ü Þ ç
ßÂCrÛ�F¼Ù î ? à Ü Ø ?3Y\[ùÙ;ã;Ü Ø ? �����,��� á¼Ù + Fa@B?¨ÜqÙ :)<)<���ì

� Ú�Ù)Ü Ø ?$F�â Ý ß Ú-@ Ý Ú�DE?r? æ Ût?A@BÜq? à D!ç¦@BÙ î ?$Faß Ú�â¤Ü Ø ?�DE? Ý C2Û,ß ÛE?$á�åªß Ü Ø-Þ Ùaå�� à ?$á�Ù)F¼Û�Ükß Ù)Ú �.��¬ C Ý �
Üq?$Faß Ý)ÞÂì��"Ø ß á�Üq?A@ Ø Ú�Ù Þ Ù)â)ç�ß á Ý�î�Ý ß ÞÂÝ D Þ ? Ý Ü ������� 1 è)= 3�ì

$]¿µö>¿µö ÷ ±> �¢~£¹¤[¥m�µ±> �Õ~±>³"ÃeÔ>§ � Ñ�ã � ¶>§~¥Y�¡ÓH 
� Ù)Ü Ø F�? Þ ? î3Ý Ú\Ü�Û Ý F Ý C¨?$Üq?$F�á.ã Ù)F Ýqî3Ý ß ÞÂÝ D,ß Þ ß Ü¸ç�J Ü Ø ? Þ ßÂã ?$ÜkßÂCr? � DE? Ý C%�¼@ + F¼F�?$Ú!Ü�Û�F�Ù à0+ @BÜ:Y [ Ý Ú à Ü Ø ?w@ Ý Ü Ø �
Ù à ?	? æ @ ØbÝ Ú�â)?KÜkßÂCr? a 8pm?oaJ á Ø Ù +bÞÂà DE?6Ù)Û�ÜkßÂC7ß 
$? à�ì ' Ùaå�? î ?$Faÿ�Ü Ø ?äßÂCrÛ�F¼Ù î ?ACr?$Ú\Ü1Ù;ãrY\[&ß áKC¨Ù)F�?
ßÂCrÛEÙ)F�Ü Ý Ú\Ü7DE?A@ Ý9+ á�? Ý @ Ý Ü Ø Ù à ?J? æ @ Ø,Ý Ú�â)?äCr? Ý Ú�á Ý Ú + Ú à ?$áaß F�? à ß Ú\Üq?$F�F + Û;Ükß Ù)Ú�Ù;ã�Ù)ÛE?$F Ý Ükß Ù)Ú,ÿ�å Ø ßÂ@ Ø
C7ß â Ø Ü�? î ?$Ú�F¼?�� + ß F¼?¨á�Ù;Cr? Ý)à�à ß Ükß Ù)Ú Ý)Þ C Ý @ Ø ß Ú�?�Ù)Û�ÜkßÂC¤ß 
 Ý Ükß Ù)Ú ì

# Ü�ß á.@ Þ ? Ý F�Ü Ø,Ý Ü Ý Ú�?$å à ?$áaß â)Ú Ý Ü ���%�"� åªß ÞÂÞ)+ á¼?�Ü Ø ?�DE?$á�Ü4ÛEÙ)á�áaß D Þ ? î�Ý @ +;+ CõÜq?A@ Ø Ú�Ù Þ Ù)â)ç¤á�ÙùÜ Ø,Ý Ü
Ýªî�Ý)Þ + ?wÙ;ãsY\[$ü :)<)<�� @ Ý ÚKDE?wF�?$â Ý F à ? à�Ý á¨F�? Ý)Þ ß á¼ÜkßÂ@ ì¤�"Ø ?wÚ�?A@B?$á�á Ý F�ç-ßÂCrÛ;F�Ù î ?ACr?$Ú\Üqá©@ Ý ÚKDE?fC Ý)à ?
åªß Ü Ø Ù + Üù@BÙ;CrÛ�F�Ù;C7ß áyß Ú�â7Ü Ø ?�ÛEÙ)á�áyß D,ß Þ ß Ü�çfÙ;ã Ý7Þ Ù Ý)à � Þ Ù�@ í á�ç\á�Üq?AC ì

a 8pm?o @ Ý Ú/ß ÚäÛ�Faß Ú,@$ß Û Þ ?WDE?WF�? à0+ @B? à ÜqÙ : éKC7ß Ú + Üq?$á	ßÂã�Ü Ø ?¦@ Ý Ü Ø Ù à ? Ý @BÜkß î�Ý Ükß Ù)Ú�� à ?$ÛEÙ)áaß Ükß Ù)ÚäÙ;ã
@ Ý ?$áaß + C Ý Ú à Ù æ ç\â)?$Ú ��Ý F¼?¤@BÙ)Ú!ÜqF�Ù ÞÂÞ ? à F�?ACrÙ)Üq? Þ ç ì

�bÝ D Þ ? ú á + C7C Ý Faß 
$?$á�Ü Ø ? î3Ý)Þ + ?$á�ÛEÙ)á�áaß D Þ ? Ý Ü 57��57#fÝ Ú à Ü Ø Ù)á�?få Ø ßÂ@ Ø @ Ý ÚäDE?¤? æ ÛE?A@BÜq? à D!ç
ã + F�Ü Ø ?$F�Ù)Û�ÜkßÂC¤ß 
 Ý Ükß Ù)Ú	Ù;ã�Ü Ø ?¤@BÙ)Ú�á¼ÜqF + @BÜkß Ù)Ú Ý Ü ���,�b��ì

QSR;THUMV\V°X[\.wyd¹VcoewyinV}beVpUMVp|°Rkj~oS`[R;bmR;i9VcoeVcbeqSd¹fYbn�D<n�DEER;jH�CZ�\.^_Z5�¹`HbefutgVclcoeVc�[�er
�"Ý F Ý Cr?$Üq?$F ­�Ý)Þ + ?ß� 57��57#
� # C¨Û�F�Ù î ? à7î�Ý)Þ + ?$� ���,�b�0�

�
Ý á�?ùÛ;F�?$á�á + F¼? ,ïèi- :)< = Ê�Ê C�D Ý F , : - :)< = Ê�Ê C�D Ý F
��+ CrÛ,ß Ú�â�á�ÛE?$? à é <)<�Þ�& á ú;<)<)<�Þ�& á
� F Ý Ú�áaC7ß á¼áaß Ù)Ú Þ Ù)á�á , :)< =.v :)< =/�
� ß ? ÞÂà ?AC7ß á¼áaß Ù)Ú ,ïéEÚ � ,/étÚ �
� ßÂã ?$ÜkßÂCr? � DE? Ý C%� �4� :)<)<��
@ + F�F¼?$Ú!Ü�Û;F�Ù à)+ @BÜ"�	Y\[ �
��Ý Ü Ø Ù à ?�? æ @ ØbÝ Ú�â)?�ÜkßÂCr? ,ëè Ø Ù + F¼á , : é¤C7ß Ú
�.î�Ý ß ÞÂÝ D,ß Þ ß Ü¸ç Ý Üªè <Äs�� 8)8)ì è P ü 8)8)ìÂ8	P
�.î�Ý ß ÞÂÝ D,ß Þ ß Ü¸ç Ý Ü :)<)<Äs�� 8)<	P ��? æ ÜqF Ý ÛtÙ ÞÂÝ Üq? à�� 8)8)ìÂ8	P

øbToø p�^�ikY!cfimh�imjmY\�
�"Ø ? à ?$áaß F�? à6Ýqî3Ý ß ÞÂÝ D,ß Þ ß Ü¸ç Ý Ü�C Ý9æ ßÂC + C @ + F¼F�?$Ú!Ü�@ Ý Ú6Dt? Ý @ Ø ß ? î ? à åªß Ü Ø Ü Ø ?W@ + F¼F�?$Ú!Ü Þ ç Ý�î�Ý ß ÞÂÝ D Þ ? ��� �
á�ç\Ú,@ Ø F�Ù)Ú,ß 
$? à ÞÂÝ á�?$F1á�ç\á�Üq?ACráä1 è �
3�ì�(0+ @ ØRÝvÞÂÝ á�?$F-ß á Ý C Ý á�Üq?$F1Ù)áa@$ß ÞÂÞÂÝ ÜqÙ)F�ÛEÙaå�?$F Ý CrÛ Þ ß û�?$FWá�ç!á¼Üq?AC
� 56���!��� ��á�?$? � ß â ì é � å Ø ßÂ@ ØJØbÝ á�Ù)Ú Þ çfá�?AC7ßÂ@BÙ)Ú à0+ @BÜqÙ)F ÞÂÝ á�?$F�á Ý á Ý @BÜkß î ?w? Þ ?ACr?$Ú!Üqá ì

�,Ý á�?$FrÙ)Ût?$F Ý Ükß Ù)Úäß Ú6Ü Ø ? 57��5¤# F�?$â;ßÂCr?Jß á.Ú�Ù)Ü�Ü¸ç!ÛbßÂ@ Ý)Þ ã Ù)F ���,�b� ß Ú�ü�?A@BÜkß Ù)Ú,ÿtDE?A@ Ý9+ á�?ªÜ Ø ?wÚ�?$å
C Ý @ Ø ß Ú�?�åªß ÞÂÞ F�?�� + ß F�?¨Ù)ÛE?$F Ý Ükß Ù)Ú Ý Ü�Ü Ø ?¨á�? î ?$Ú!Ü Ø á + D Ø,Ý FaCrÙ)Ú,ßÂ@ ì

' Ùkå�? î ?$F�Ü Ø ? �����,���vÞÂÝ á�?$F�á¼ç!á�Üq?ACRÙ)Ût?$F Ý Üq?$á Ý Ü ú;8)875	' 
 Ý Ú à Ù	�t?$F�á�Ú�? Ý F Þ ç©Ü Ø ?¨á Ý Cr?rÜqF Ý Ú;áL�
C7ß á�áyß Ù)ÚB1 è �43�ì��"Ø ?$F�?Aã Ù)F¼?¨Ú�Ù7Ú�?$åïÜq?A@ Ø Ú�Ù Þ Ù)â)ç�ß á�F�?�� + ß F�? à ã Ù)F�Ü Ø ? ���,�"��ÞÂÝ á�?$F�á�ç!á¼Üq?AC ì

��à ß á Ý)à)î�Ý Ú\Ü Ý â)?ªÙ;ã�á + @ Ø-Ý á�ç!Úb@ Ø F�Ù ÞÂÝ á�?$F�á¼ç!á�Üq?AC Þ ß ?$á�ß Ú�Ü Ø ?ùF�? ÞÂÝ Ükß î ? Þ ç Ø ß â Ø-à�ì @ ì D Ý @ í â)F�Ù + Ú à
DE?$Ü�å�?$?$Ú�Ü Ø ?¤Û +,Þ á�?$á�å Ø ßÂ@ Ø C Ý ç�DE? Ý á Ø ß â ØõÝ á :	P7ì	�"Ø ß á�ÛEÙ)F�Ükß Ù)Ú�Ù;ã%Ü Ø ?7DE? Ý C @ + F�F�?$Ú\Ü�å�Ù +,ÞÂà DE?
Þ Ù)á�Üùß Ú1Ü Ø ?¤C Ý ß Ú Ý @$@B? Þ ?$F Ý ÜqÙ)F ì.�"Ø ?$F�?Aã Ù)F�?¨Ü Ø ?7@BÙ)Ú�á�ÜqF + @BÜkß Ù)ÚJÙ;ã Ý ð)é)è 5	' 
¤@ Ø Ù)Û�ÛE?$Fùß á Ý)à0î�Ý Ú\Ü Ý â)?$Ù + á ì

# Ü�ß á4? æ ÛE?A@BÜq? à Ü Ø,Ý Ü Ý Û Ø ç!áyßÂ@$ß á�Ü4åªß Ü Ø ? æ ÛE?$Faß ?$Úb@B?¨ß Ú ÞÂÝ á¼?$F4áa@$ß ?$Ú,@B?ª@BÙ +,ÞÂà á�?$Ü + ÛwÜ Ø ? ÞÂÝ á¼?$F4á�ç!á¼Üq?AC
à ? à ßÂ@ Ý Üq? à ã Ù)F ���%�"� åªß Ü Ø ß ÚJÙ)Ú�?ùç)? Ý F ì

è <
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øbT � ��l�X�^;ca�Z��Y\jmcyh�^�[bs&i~�,�Z[�jmV,[b�Z[,�
� Ù ÞÂÝ FaßÂCr?$ÜqF�ç Ø,Ý á�ÜqÙ�DE?©F¼?$â Ý F à ? àäÝ á Ý ÚïßÂCrÛEÙ)F�Ü Ý Ú\ÜwÛ Ý F�Ü�Ù;ã4DE? Ý C à ß Ý â)Ú�Ù)á�ÜkßÂ@Bá ì¦# ÜJß á à ?$áyß F Ý D Þ ?WÜqÙ
Ø,Ý�î ? Ý7Þ Ùaå�� ?$Ú�?$F�â)ç1ÛEÙ ÞÂÝ FaßÂCr?$Üq?$F�ß ÚJÜ Ø ? î ßÂ@$ß Ú,ß Ü¸ç1Ù;ã�Ü Ø ?ùá�Ù + Fa@B? ì��4Ø ß á Ý)ÞÂÞ Ùkå�á�ÛEÙ)á�áaß D Þ ?¨Û�F�Ù)D Þ ?ACrá�åªß Ü Ø
Û Ø Ù)ÜqÙ�@ Ý Ü Ø Ù à ?$á�Ù)F�åªß Ü Ø á�Û,ß ÚvÜqF Ý Ú;á�ÛEÙ)F�ÜùÜqÙKDE? Þ ÙE@ Ý Üq? à ÿ Ý Ú à Cr? Ý á + F¼?ACr?$Ú!Ü�Ù;ã�ÛtÙ ÞÂÝ Fyß 
 Ý Ükß Ù)Ú Ý Ü�Ü Ø ?
? æ Ût?$FyßÂCr?$Ú!Ü ì

�"Ø ß á.Ü Ý á í ß á¤CrÙ)á�Ü7@BÙ)Ú î ?$Ú,ß ?$Ú\Ü Þ ç Ý @ Ø ß ? î ? à D\ç 5 Ù)ÜqÜ�ÛEÙ ÞÂÝ FaßÂCr?$Üq?$F�á ì7�"Ø ?$á�? à ? î ßÂ@B?$á©@ Ý ÚK? æ @ Þ + �
áaß î ? Þ ç©C¨? Ý á + F�?�ÜqF Ý Ú�á î ?$F�á�?�ÛEÙ ÞÂÝ Faß 
 Ý Ükß Ù)ÚJ@BÙ;CrÛEÙ)Ú�?$Ú!Üqá ì�� ?A@ Ý9+ á�?�Ü Ø ?�á¼Ù + Fa@B?�Û;F�Ù à)+ @B?$á Ý�Þ Ù)Ú;â;ß Ü +,à ß Ú Ý)ÞÂÞ ç
ÛEÙ ÞÂÝ Faß 
$? à DE? Ý C ß Ü¤ß á�Ú�?A@B?$á¼á Ý F�ç6ÜqÙ Ø,Ýqî ? Ý á�Û,ß Ú�F�Ù)Ü Ý Ükß Ù)Ú à ? î ßÂ@B?���? ì â ì 'Rß ?$Ú¦û Þ Üq?$F � ß Ú&ã F¼Ù)Ú!ÜrÙ;ã%Ü Ø ?
ÛEÙ ÞÂÝ FaßÂCr?$Üq?$F ì

5 Ù)ÜqÜ�ÛEÙ ÞÂÝ FaßÂCr?$Üq?$F¼á Ý F�? à ? î ßÂ@B?$á�åªß Ü Ø â)Ù\Ù à F�?$Û�F�Ù à0+ @$ß Dbß Þ ß Ü�ç���DE?$ÜqÜq?$F�Ü Ø,Ý Ú :	P��qì
�"Ø ? Ý @ Ø ß ? î�Ý D Þ ?
Ý @$@ + F Ý @Bç�ß á Ý DtÙ + Üùð P ß Ú(Ï�È*«	È ì

�"Ø ?�'Rß ?$Ú6û Þ Üq?$F�@ Ý Ú Ý)Þ á�ÙfDE? + á¼? à ÜqÙ à Ù¤á¼Û,ß Ú	Ü + Ú,ß Ú�â¤Ù;ãtÜ Ø ?WC Ý @ Ø ß Ú�? ìw�"Ø ß á�Ù)Û�Ükß Ù)Ú à ?$ÛE?$Ú à á
Ù)Ú�Ü Ø ?©@BÙ;CrÛE?$Ú�á Ý Ükß Ù)Ú6Ù;ã�Ü Ø ?�Ù)Û�ÜkßÂ@ Ý)Þ @ Ø,Ý Ú;â)?$á�ß Ú\ÜqF�Ù à0+ @B? à D\çWÜ Ø ?�á�?$ÜqÜkß Ú;â)á�Ù;ãtÜ Ø ?ùû Þ Üq?$Fwã Ù)F à ß �t?$F�?$Ú\Ü
á�Û,ß Ú�� Ü + Ú,ß Ú�â Ý Ú�â Þ ?$á ì

� ÚäÜ Ø ?1Ù)Ü Ø ?$F Ø,Ý Ú à ÿ�ã Ù)F�Ü Ø ? 57��5¤# @BÙ;C¨Û Þ ? æ ?
�6@$ß ?$Ú!Ü©á�Û,ß ÚäÜ + Ú,ß Ú;âäß á Ý @ Ø ß ? î ? à D!ç-?$Ú�?$F�â)ç
î3Ý Faß Ý Ükß Ù)Ú7Ù;ãAÜ Ø ? ÞÂÝ á�Ü�C7ßÂ@BF�Ù)ÜqF¼Ù)Ú�á�Ü Ý â)?ß1 è 843�ì
�"Ø ?$F¼?Aã Ù)F�?�ß Ú\Üq?$â)F Ý Ükß Ù)Ú¤Ù;ãAÜ Ø ?n'Rß ?$Ú7û Þ Üq?$F�ß Ú�Ü Ø ?ùß Ú\Üq?$Faã Ý @B?
DE?$Ü�å�?$?$ÚJá�Ù + Fy@B? Ý Ú à Û�F�? Ý @$@B? Þ ?$F Ý ÜqÙ)F�ß á�Ú�Ù)Ü Ý Ú1?$á�á�?$Ú\Ükß Ý)Þ Ü Ý á í ã Ù)F ���%�"� Ù)ÛE?$F Ý Ükß Ù)Ú ì"# Ü�C Ý çfDE?�C¨Ù)F�?
@BÙ)Ú î ?$Ú,ß ?$Ú!ÜrÜqÙ + á�?fß Ü�? æ @ Þ + áaß î ? Þ ç Ý á Ý¤à ß Ý â)Ú;Ù)á�ÜkßÂ@ à ? î ßÂ@B?1ß Ú Ý á�?$Û Ý F Ý Üq? Ý FaC ìr�"Ø ß á�å�Ù +,ÞÂà	Ý)ÞÂÞ Ùaå2Ü Ø ?
:)<)<�í ? ­�à FyßÂã Ü�á�Û Ý @B?©ß ÚPã F�Ù)Ú!Ü�Ù;ã�Ü Ø ?¤ß Ú;üý?A@BÜqÙ)F�ÜqÙ7DE?¤C7ß Ú,ßÂC7ß 
$? à�ì

øbT � ew^;_ax�nqV��õimh�imjmY\�
# Ú2@ Ý á�?6Ù;ã Ý C Ý ü�Ù)F�ã Ý ß Þ + F�?6Ù;ã
Ü Ø ?	ÛtÙ ÞÂÝ Fyß 
$? à â + Ú&á�ç\á�Üq?AC ��? ì â ì/î�Ý @ +�+ C Þ ? Ý9í�� Ü Ø ? + Ú�áa@ Ø ? à0+,Þ ? à
à Ùaå�Ú!ÜkßÂC¨?�Ù;ã�Ü Ø ?©ã Ý @$ß Þ ß Ü¸ç�@ Ý Ú�? æ Üq?$Ú à ã Ù)F�å�?$? í á ì��"Ø ?$F�?Aã Ù)F�? Ý D Ý @ í � + ÛJá�ç\á�Üq?AC+� Ý á�?A@BÙ)Ú à á�Ù + Fy@B? � ß á
à ?$áaß F Ý D Þ ? ì

è :



�"Ø ?.á¼?A@BÙ)Ú à â + Ú¦@ Ý ÚJDE?�@BÙ + Û Þ ? à @BÙ)Ú î ?$Úbß ?$Ú!Ü Þ çWÜqÙ�Ü Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F.D!ç©á�åªß Ük@ Ø ß Ú�â�Ù	��Ü Ø ? Ý)Þ Û Ø,Ý
C Ý â)Ú�?$Ü�á Ø Ùkå�Úïß Ú � ß â ì è ì6� @BÙ)Ú î ?$Ú\Ükß Ù)Ú Ý)Þ ��Ü Ø ?$FaC7ß Ù)Ú,ßÂ@ � â + Ú Ø,Ý á�Ü Ø ? Ý)à0î3Ý Ú!Ü Ý â)?�Ù;ã"Û�F�Ù à0+ @$ß Ú�â Ý
7 F�?Aã ?$F�?$Ú,@B?�8�DE? Ý C2åwß Ü Ø Ù + Ü Ý Ú\ç�@ Ø,Ý Ú�â)?Wß ÚJDE? Ý C2Û Ý F Ý Cr?$Üq?$F¼áaÿ�C Ý ß Ú\Üq?$Ú Ý Ú,@B?
�¼ã F�?$?fã Ù)F�ç)? Ý F�á ì

� Ú�Ù)Ü Ø ?$F�Û Ø Ù)ÜqÙ)á�Ù + Fa@B?ùå�Ù +,ÞÂà DE? Ý ÜqF + ?¨D Ý @ í � + ÛJá�ç\á�Üq?AC ì��"Ø ?rF�?Aã ?$F�?$Ú,@B?¸� +,Ý)Þ ß Ü�ç1Ù;ã;Ü Ø ?¨DE? Ý C
å�Ù +,ÞÂà	Ø,Ýqî ?WÜqÙ�DE?¤?$Ú�á + F�? à D\ç¦â)Ù\Ù à ÛEÙ)áaß Ükß Ù)Ú Ý Ú à-à ß á�ÜqFaß D + Ükß Ù)Úõ@BÙ)Ú\ÜqF�Ù Þ Ù;ã"Ü Ø ? ÞÂÝ á�?$F�á¼ç!á�Üq?AC¤ÿ Ý Ú à
Û�F�?Aã ?$F Ý D Þ çfD\ç©Ü Ø ? + á�?¨Ù;ã Ý áaßÂCrÛ Þ ? Ý Ú à F�?$Û�F�Ù à0+ @$ß D Þ ?�@ Ý Ü Ø Ù à ?fC Ý Üq?$Faß Ý)Þ ��? ì â ì D +,Þ íK¬�Ý9� á �qì

è)è



� �2�Z_�cyl;jmcyl;[õ�Z[��9Y\_�jml;c
�"Ø ?�â)Ù Ý)Þ Ù;ã Ý Ú �)<)<�5 ? ­ � ' DE? Ý C Ø,Ý á Ý)Þ F�? Ý)à ç�Dt?$?$Ú Ý ÜqÜ Ý ß Ú;? à D\ç�Ü Ø ?KÜ Ø F¼?$?
� á�Ü Ý â)? à Ú�Ù)FyC Ý)Þ
@BÙ)Ú à0+ @BÜkß Ú�â �"��5 @ Ý áa@ Ý)à ? 5¤��5¤#�� � 5¤� ß Ú�
 57# @BF�Ù)ÜqF�Ù)Úbÿ�? æ Üq?$Ú�áaß Ù)Ú �n� Ù;ã\Ü Ø ?�A$Ù Ø,Ý Ú�Ú;?$á ¬
+ Üq?$Ú\DE?$F�â

 Ú,ß î ?$F�áaß Ü¸çWß Ú 56Ý ß Ú�
 ì��"Ø ß á�C Ý @ Ø ß Ú�?�å Ý á à ?$áaß â)Ú�? à�Ý Ú à D + ß Þ Ü�ã F¼Ù;C :)8	� =�ÜqÙ :)8)8)<
+ Ú à ?$F"Ü Ø ?
â + ß à;Ý Ú,@B?
Ù;ã '.ì;' ?$FaC7ß Ú�â Ø,Ý9+ á�1 =)ÿ �h3�ì��"Ø ?�D;Ù!Ù)F�Û ÞÂÝ Ú¤Ù;ã\Ü Ø ?wC Ý @ Ø ß Ú�?�ß á�á Ø Ùkå�Ú�ß Ú � ß â ì = ì�( ß Ú,@B? :)8)8):�5¤��5¤#��
Ø,Ý á�DE?$?$ÚvF + Ú�Ú,ß Ú;âJF�Ù + Ükß Ú�? Þ ç Ý Ú à�î ?$F�ç�á + @$@B?$á�áaã +,ÞÂÞ ç&ã Ù)FwÚ + @ Þ ? Ý FL� Û Ø ç\áaßÂ@Bá�? æ Ût?$FyßÂCr?$Ú!Üqá Ý Ú à ã Ù)F�Ü Ø ?
Û�F�Ù à0+ @BÜkß Ù)Ú6Ù;ã�@BÙ Ø ?$F¼?$Ú!Ü ð � F Ý ç\á ìw� åªß Ú�âfÜqÙ�ß Üqá Ø ß â Ø F�? Þ ß Ý Dbß Þ ß Ü�çäCrÙ)F�?wÜ Ø,Ý Ú �)<)<)< Ù)ÛE?$F Ý Ükß Ù)Ú Ý)Þ;Ø Ù + F�á
ÛE?$F�ç)? Ý F Ø,Ý�î ?�DE?$?$Ú1F�? Ý @ Ø ? à�Ý Ú à Ú�? Ý F Þ ç Ý)ÞÂÞ ? æ ÛE?$FaßÂCr?$Ú\Üqá Ø,Ý�î ?�DE?$?$Ú1á�?$F î ? à Ù)ÚJáy@ Ø ? à0+bÞ ? ì '2ß Ü Ø Ü Ø ?
? æ @B?$Û�Ükß Ù)ÚªÙ;ãyá¼Ù;Cr?�C7ß Ú�Ù)F
CrÙ à ß û,@ Ý Ükß Ù)Ú�á Ý @BÙ)Û\ç.Ù;ãyÜ Ø ß á�C Ý @ Ø ß Ú�?.@BÙ +bÞÂà DE? + á�? àªà ß F�?A@BÜ Þ ç Ý á Ý ÚWß Ú�ü�?A@BÜqÙ)F
ã Ù)F�Ü Ø ? ���%�"� F�?A@$ß Fa@ +bÞÂÝ ÜqÙ)F ì��"Ø ?$F¼?Aã Ù)F�?Aÿtß ÚWÜ Ø ?rû�F�á�Ü�Û Ý F�Ü�Ù;ã3Ü Ø ß á
F�?$ÛEÙ)F�Ü�Ü Ø ?�ã + Ú à�Ý Cr?$Ú\Ü Ý)Þ Û;F�Ù)ÛE?$F�Ükß ?$á
Ù;ã 57��5¤#¨�õÝ F�?ùá + C7C Ý Fyß 
$? àJÝ Ú à Ü Ø ? à ?$áaß â)ÚJÙ;ã"ß ÜqáwC Ý ß Ú-@BÙ;CrÛEÙ)Ú�?$Ú!Üqáwß á�D�Faß ?
D;ç à ?$áa@BFyß Dt? à;ì

Klystrons

Injector linac
10m

180MeV

3.5MeV

14MeV

882MeV max.

^_wyx	r��hX[^_Uyf
fhb�`FU¡Rkj%fhdS�D<n�DE5�®r

( ß Úb@B?	Ü Ø ?v@ Ø Ù;ßÂ@B?�Ù;ã
Ü Ø ?�?$Ú�?$F�â)ç�á�Üq?$Û�áfÙ;ã 57��5¤#�� å Ý áKß Ú�D + ?$Ú,@B? à D!çäÜ Ø ? Ýqî3Ý ß ÞÂÝ D,ß Þ ß Ü¸ç&Ù;ã
ß Ú�? æ ÛE?$Ú�áaß î ? + á¼? à @BÙ;CrÛEÙ)Ú�?$Ú\Üqá Ý Ü�Ü Ø ?�ÜkßÂCr?�Ù;ãEß Üqá¨@BÙ)Ú�á�ÜqF + @BÜkß Ù)Úbÿ;ß Ü.C Ý ç�Ú�Ùkå&DE?�å�Ù)F�Ü Ø å Ø ß Þ ?�Ü Ø ß Ú í ß Ú�â
Ý DEÙ + Ü Ý á�Ù;C¨?$å Ø,Ý Ü�áaßÂCrÛ Þ ß û�? àfÝ F�F Ý Ú;â)?ACr?$Ú!Ü ì4� á Ý û�F�á�Ü Ý Û�Û�F�Ù æ ßÂC Ý Ükß Ù)Ú,ÿ Ý Û;F�? Þ ßÂC7ß Ú Ý F�ç�@BÙ)Úb@B?$Û�Ü
Ù;ã Ý
C Ý @ Ø ß Ú�?ùåwß Ü Ø Ù)Ú Þ ç1Ü¸å�Ùfá�Ü Ý â)?$á7ß á.Û�F�?$á�?$Ú\Üq? à�Ý Ü.Ü Ø ?ù?$Ú à Ù;ãtÜ Ø ß á�F�?$ÛEÙ)F�Ü ì¨� F�Ù;CêÜ Ø ?ùÛEÙ;ß Ú\Ü�Ù;ã î ß ?$å�Ù;ã
Ù)ÛE?$F Ý Ükß Ù)Ú Ý)Þ @BÙ;CrÛ Þ ? æ ß Ü�çAÿ Ø Ùkå�? î ?$Faÿ3Ü Ø ?$F¼?©ß á�Ú�Ù7á¼ÜqF�Ù)Ú�â Ý F�â + C¨?$Ú!Ü�ÜqÙ¤F�? à0+ @B?¨Ü Ø ?ùÚ + C�DE?$F�Ù;ã�á¼Ü Ý â)?$á ì

�"Ø ?ùC7ßÂ@BF�Ù)ÜqF�Ù)ÚKß Ú�ü�?A@BÜqÙ)F�Ù;ã ���,�b� å�Ù +,ÞÂàrØ,Ý�î ?�ÜqÙùÛ;F�Ù à)+ @B?
? Þ ?A@BÜqF�Ù)Ú©D + Ú,@ Ø ?$á�åªß Ü Ø6Ý F�?$ÛE?$Ükß Ükß Ù)Ú
ã F�?�� + ?$Ú,@Bç©Ù;ãbð)é)è 56' 
 ì�� ç¦@BÙ;ß Ú,@$ß à ?$Ú,@B?Aÿ3Ü Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F.á¼?A@BÜkß Ù)Ú�á�Ù;ã 57��5¤#rÝ F�?ùÙ)Ût?$F Ý Ükß Ú�â Ý Ü î ?$F�ç
@ Þ Ù)á�?6ÜqÙ�á�? î ?$Ú�ÜkßÂCr?$áfÜ Ø ß á6ã F�?�� + ?$Ú,@Bç@�qè ì ú é ¬�' 
 � ÿ�á�Ù�Ü Ø,Ý Ü íEÞ ç\á�ÜqF�Ù)Ú;á Ý Ú à&Ý @$@B? Þ ?$F Ý ÜqÙ)F1á�ÜqF + @BÜ + F�?$á
å�Ù +,ÞÂà Ú�?$? à Ù)Ú Þ ç¦áaC Ý)ÞÂÞ C¨Ù à ß ûb@ Ý Ükß Ù)Ú�á ìä�"Ø ?fD + Úb@ Ø ?$áJ@BÙ +,ÞÂà DE?¤Û;F�Ù à)+ @B? à D\ç Ý Û +bÞ á�? àPÞÂÝ á¼?$F�â + Ú
åªß Ü Ø Ü Ø ?J@BÙ)F�F�?A@BÜ¨F¼?$Ût?$Ükß Ükß Ù)Ú�ã F�?�� + ?$Ú,@Bç ìr# Ú Ý á Ø Ù)F�Ü.Üq?$á�Ü <)ìÂ:9ú Û � D + Úb@ Ø ?$á.Û�F�Ù à0+ @B? à D!ç Ýß� = 5	' 

ÞÂÝ á�?$F Ø,Ýqî ?wDE?$?$Ú Ý @$@B? Þ ?$F Ý Üq? à á + @$@B?$á�áaã +,ÞÂÞ ç Ý Ú à åªß Ü Ø â)Ù\Ù à DE? Ý Cê� +,Ý)Þ ß Ü¸çJÜ Ø F�Ù + â Ø-5¤��5¤#*ì,� ÙfF�? Ý @ Ø
Ü Ø ?.â)Ù Ý)Þ Ù;ã :)<)<Cs��ê� ' DE? Ý C @ + F�F�?$Ú\Ü Ý Ü�ð)é)è 56' 
Aÿ Ø Ùaå�? î ?$Faÿ\Ü Ø ?�D + Ú,@ Ø @ Ø,Ý F¼â)?�C + á�Ü�DE? à Ù + D Þ ? à�ì
# Ú�Ù)F à ?$F�ÜqÙ Ý @ Ø ß ? î ?�Ù)Û�ÜkßÂC + CRDE? Ý Cê?AC7ß ÜqÜ Ý Ú,@B?wÜ Ø ?ùÙ)Û�ÜkßÂ@BárÙ;ã�Ü Ø ?ª? Þ ?A@BÜqF�Ù)Ú�â + Ú	á Ø Ù +,ÞÂà DE? Ý)à�Ý Û;Üq? à
ÜqÙ7Ü Ø ? Ø ß â Ø ?$F�á�Û Ý @B?©@ Ø,Ý F¼â)? ì

� T ô ~ Vb[,sb^���Y\[�jm^�Xn�bcal]��Y\cajm�ZY\i7^�[bs&sbY\im�Z�;[�_�ca�ZjmY\cy��^
�>¿µÀ>¿µÀ ÷ ±>Ô>§~³p§~ �¢m§�¢Y±> �¶>�µÃe�¡±� 5²> �¶N£¹±> �Ó~�µÃe¤[¶>�µ �²>£�¼�±>Ãe�µ±> 
� áa@ Ø ?AC Ý ÜkßÂ@ î ß ?$åïÙ;ã Ý Ú �"��5 ß á�á Ø Ùaå�ÚPß Ú � ß â ì��)ì

� F¼Ù;C Ü Ø ?�@BÙ)Ú à ß Ükß Ù)Úõã Ù)F¤@BÙ Ø ?$F�?$Ú!Ü Ý @$@B? Þ ?$F Ý Ükß Ù)ÚPÙ;ã%F�? ÞÂÝ Ükß î ß á�ÜkßÂ@¨? Þ ?A@BÜqF¼Ù)Ú�áfß Ú Ý Ú �"��5 Ü Ø ?�ã Ù Þ �
Þ Ùkåwß Ú�â7F�? ÞÂÝ Ükß Ù)Úä@ Ý Ú�? Ý áaß Þ çWDE? à ? à0+ @B? à

è)ð
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^_wyx	r��hXSzml;{FVpinV}fhd[oe{HV�bmR;lpVcoebmR;ln��i9wMlpbefhoebefhj¸�e�°Q��t�er

Ï�á ,�� !è I����3� � �qð �
å Ø ?$F¼?-Ï�á ß á�Ü Ø ?f?$Ú�?$F�â)ç¦â Ý ß ÚäÛE?$FwÜ + F�Ú : � Ý Ú à�!©Ý F�?fÜ Ø ?©? Þ ?A@BÜqF¼Ù)Ú/@ Ø,Ý F�â)? Ý Ú à	î ? Þ Ù�@$ß Ü�ç-Ù;ã Þ ß â Ø ÜkÿF�?$á�ÛE?A@BÜkß î ? Þ ç : � ß á�Ü Ø ?�D +;ævà ?$Ú;áaß Ü�ç�ß Ú¦Ü Ø ? Ø Ù;CrÙ)â)?$Ú�?$Ù + á :	�)<���à ß ÛEÙ Þ ?$á :�Ý Ú à � ß áªÜ Ø ?7Û Ý Ü Ø&Þ ?$Ú;â)Ü Øß Ú,@BF�? Ý á¼?�Ût?$F.Ü + F�Ú�ß Ú + Ú,ß Üqá¨Ù;ã�Ü Ø ? ��� å Ý�î ? Þ ?$Ú�â)Ü Ø � ìr# Ú6Ù)F à ?$F¨ÜqÙ Ý @ Ø ß ? î ?	C Ý9æ ßÂC + C Þ Ù)Ú�â;ß Ü +,à ß Ú Ý)Þá�Ü Ý D,ß Þ ß Ü¸çAÿ � C + á�Ü�DE?ù?�� +,Ý)Þ ÜqÙ :)ì�# Ú6Ü Ø ß á�@ Ý á�?�á�Ü Ý D Þ ? Þ Ù)Ú�â;ß Ü +,à ß Ú Ý)Þ C¨Ù)Ükß Ù)Úäß árÛEÙ)á�áaß D Þ ?ùDE?$Ü�å�?$?$Ú�Ü Ø ?@BF�?$á�Ü�Ù;ã�Ü Ø ? Ý @$@B? Þ ?$F Ý Ükß Ù)Ú6å Ý�î ?$� < � �
Ý Ú à Ì�ð)è X ð � ÿ!åªß Ü Ø Ü Ø ?r? æ @B?$Û�Ükß Ù)ÚJÙ;ã;Ü Ø ?rF�?$â;ß Ù)Ú Ý F�Ù + Ú à Ì�è)é X é � ÿ
å Ø ?$F¼? Ý á�ÜqF�Ù)Ú�â :	& ð	F�?$á�Ù)Ú Ý Ú,@B?6å�Ù +,ÞÂà Dt?	? æ @$ß Üq? à D\çäÜ Ø ?6Ú�Ù)Ú�� Þ ß Ú�? Ý Fyß Ü�ç�Ù;ã�Ü Ø ?-@BÙ)áaß Ú;?6å Ýqî ? ì��
á�ç\Ú,@ Ø F�Ù)Ú�Ù + á¨Û ØbÝ á�? Ý Ú�â Þ ? �d�k� Ì : = � ß á Ý â)Ù!Ù à @BÙ;CrÛ�F�Ù;C¤ß á�?�DE?$Ü�å�?$?$Ú¦Ü Ø ?�áaß 
$?7Ù;ã�Ü Ø ? Ý @$@B?$Û�Ü Ý Ú,@B?
Ý F�? Ý�Ý Ú à Ü Ø ?�?
�	@$ß ?$Ú\Ü + á�?
Ù;ãAÜ Ø ? ��� ÛEÙaå�?$F ì,# ã)Ü Ø ?ùß Ú;üý?A@BÜkß Ù)Ú©?$Ú�?$F�â)ç1ß á�Ú�Ù)Ü�ã +,ÞÂÞ çªF¼? ÞÂÝ Ükß î ß á�ÜkßÂ@�Ù)F�ßÂãAÜ Ø ?
C Ý â)Ú�?$Ü�û�? ÞÂàJà ß á�ÜqFyß D + Ükß Ù)ÚPß á�áyß â)Ú,ß û,@ Ý Ú\Ü Þ ç à ß ��?$F�?$Ú\Üªã F�Ù;C2Ü Ø ?¤ß à ? Ý)Þ á Ø,Ý ÛE?Aÿ\Ü Ø ?©@BÙ Ø ?$F�?$Ú,@B?©@BÙ)Ú à ß Ükß Ù)Ú
ß á Ý9+ ÜqÙ;C Ý ÜkßÂ@ Ý)ÞÂÞ ç-Cr?$Ü�D!ç Ý Ú Ý Û�Û�F�Ù)Û�Fyß Ý Üq?�á Ø ßÂã Ü�Ù;ã�� � ã F�Ù;C2Ü + F�Ú�ÜqÙ7Ü + F�ÚPßÂã4ß Ú�Û + Ü�Û Ø,Ý á�? Ý Ú à ?$Ú�?$F�â)ç
Ý F�?©@BÙ)F¼F�?A@BÜ ì

� á Ý Ú1? æ�Ý CrÛ Þ ?¨Ü Ø ?¨Û ØbÝ á�?rÙ)áa@$ß ÞÂÞÂÝ Ükß Ù)Ú�á�ß Ú1Ü Ø ?¨Ü Ø ß F à C7ßÂ@BF¼Ù)ÜqF�Ù)ÚK� �"��5 ð � Ù;ã 5¤��5¤#¨Ý F�?¨á Ø Ùaå�Ú
ß Ú � ß â ìÇ�)ìb� Ü�Ú�Ù)FyC Ý)Þ Ù)ÛE?$F Ý Ükß Ù)Ú©Ü Ø ?w@B?$Ú\ÜqF Ý)Þ Û Ø,Ý á�? Ý Ú;â Þ ?�ß á%Ì : = � ÿ�å Ø ßÂ@ Ø @BÙ)F�F�?$á�ÛEÙ)Ú à á�ÜqÙa¨#Ê�� <"X è)ð ì
# ÚªÜ Ø ß á�@ Ý á�?
Ü Ø ? Ý CrÛ Þ ß Ü +,à ?tÏ�á5��Ù;ã)Ü Ø ?�?$Ú;?$F�â)çùÙ)áa@$ß ÞÂÞÂÝ Ükß Ù)Ú;á�ß Ú�Ü Ø ?rC¤ß à�à�Þ ?�Ù;ã0Ü Ø ? Ý @$@B? Þ ?$F Ý Ükß Ù)Ú¤á�?A@BÜkß Ù)Ú
ß á�â;ß î ?$Ú6D!ç

Ï�áb��� Ï3�9�
è I Ï�á�� � ú��

å Ø ?$F¼?tÏ3�9��ß á�Ü Ø ? Ý C¨Û Þ ß Ü +,à ?�Ù;ã�Ü Ø ?�Û Ø,Ý á�?�Ù)áy@$ß ÞÂÞÂÝ Ükß Ù)Ú�á ì"# Ú!ÜqFyß Ú�áaßÂ@,Û Ø,Ý á�? à ? î ß Ý Ükß Ù)Ú�á Ý Ú à D + @BÜ +,Ý Ükß Ù)Ú;á
D\ç�ßÂCrÛE?$Faã ?A@BÜkß Ù)Ú�á�Ù;ã�Ü Ø ? ��� @BÙ)Ú!ÜqF¼Ù Þ á�ç\á�Üq?AC Ý F¼?¤ß ÚJÜ Ø ?�Ù)F à ?$F�Ù;ã : � Ù)Ú Þ ç ì

7°

1

phase signal

turn number

90

^_wyx	r�}YX]�9V Rkqe�FbeVc��fhqelpwMUyU¡R;oewyfYj9fhd~oe{FV�TF�HjFl;{}`F{[R;qeV�wMj��°Q��kN[fhd.�D< �DE�OÝ�FVcUywyT	VcbmRkoeVcUAT}Vc� lcwyoeVc�ET�TnRfN��]`F{[R;qeV��Fwyqe`FU¡RklcVcinVcj o
fhd.oe{FV*R;lplcVcUyVcbmR;oewyfYjtqeVclcoewyfhj¸Rko9R�lcVcj oebmR;U�`F{[R;qeV�RkjFxhUyVEfhd/�	WhWYrA} � �¹qeomRkjF�_Rkbe�_Xf��W�� � �er
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�>¿µÀ>¿µ¾ ç ³p²> �¥Y¦~§~³h¥m§¸¼/±�Ãe�¡±> 

� ²>¥m�µ¢C¯]³p±4¯!§H³YÃe�µ§~¥
� á Þ Ù)Ú�â Ý á
Ü Ø ?�DE?$Ú à ß Ú;â¨F Ý)à ß + á��/ß á ÞÂÝ F�â)?�@BÙ;C¨Û Ý F�? à åªß Ü Ø Ü Ø ?�â Ý Û à ß á�Ü Ý Ú,@B?AÿAÜ Ø ?�ÜqF Ý Ú�áaã Ù)FaC Ý Ükß Ù)ÚWD!ç
Ü�å�Ù Ø Ù;CrÙ)â)?$Ú�?$Ù + á :	�)<���à ß ÛtÙ Þ ?$á�á�?$Û Ý F Ý Üq? à D\çfÜ Ø ? à ß á�Ü Ý Úb@B?Z� ß á�?�� + ß î3Ý)Þ ?$Ú!Ü.ÜqÙ¤áaßÂC¨Û Þ ? à FaßÂã Ü�á�Û Ý @B?$á
?�� +,Ý)Þ ÜqÙ©è"� Ý Ú à è I ��F�è"� ã Ù)F�Ü Ø ? Ø Ù)Faß 
$Ù)Ú\Ü Ý)Þ;Ý Ú à¨î ?$F�ÜkßÂ@ Ý)Þ Û Ø,Ý á�?�Û ÞÂÝ Ú�?$áyÿ)F�?$á�ÛE?A@BÜkß î ? Þ ç ì"# Ú7Ù)F à ?$F�ÜqÙ
Ýqî Ù;ß à�+ Ú!å Ý Ú\Üq? à @BÙ + Û Þ ß Ú�â)á�DE?$Ü�å�?$?$Ú1Ü Ø ?.ÜqF Ý Ú�á î ?$F�á¼? Ý Ú à Ü Ø ? Þ Ù)Ú�â;ß Ü +bà ß Ú Ý)Þ Û Ø,Ý á�?.á�Û Ý @B?rÜ Ø ?7ã ÙE@ + áaß Ú�â
Þ ?$Ú�á�?$áWC + á�Ü¨Ú�Ù)Ü�DE?�Û ÞÂÝ @B? à Ù)Ú¦Ü Ø ?7F�?$Ü + F�ÚKÛ Ý Ü Ø á ì�� � +,Ý)ÞEØ Ù)Faß 
$Ù)Ú\Ü Ý)Þ�Ý Ú àWî ?$F�ÜkßÂ@ Ý)Þ ã Ù�@ + áaß Ú�â1Ù)Ú�Ü Ø ?
@BÙ;C7CrÙ)Ú Ý @$@B? Þ ?$F Ý ÜqÙ)F Ý9æ ß árÙ;ãtÜ Ø ? �b��5 ÿ Ø Ùkå�? î ?$FaÿtF�?$á +bÞ Üqáwß Ú Ý F�? ÞÂÝ Ükß î ? Þ ç	á�ÜqF�Ù)Ú�â à ?A@ Ý çJÙ;ãtÜ Ø ?1ã Ù�@ Ý)Þ
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� Ü Þ Ùkå Dt?$Ú à ß Ú�â1F Ý)à ßÂß�Ü Ø ? à ?Aã ÙE@ + áaß Ú�âJ?
�t?A@BÜªÙ;ã,Ü Ø ?6ã Faß Ú;â)?7û�? ÞÂà1ØbÝ áùÜqÙ�DE?�@BÙ;CrÛE?$Ú�á Ý Üq? à ã Ù)F
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C Ý â)Ú�?$Üqáyÿ0Ü Ø ? Ø Ù)Faß 
$Ù)Ú\Ü Ý)Þ ?AC7ß ÜqÜ Ý Ú,@B?ùß Ú,@BF¼? Ý á�?$á4áaß â)Ú,ß û,@ Ý Ú\Ü Þ ç Ý Ü Ø ß â Ø ?$F"?$Ú�?$F�â;ß ?$á ì��"Ø ß á,?
�t?A@BÜ�ß á�ã + F�Ü Ø ?$F
? æ�Ý @B?$F�D Ý Üq? à D\çùÜ Ø ? à ?A@ Ý çªÙ;ã�Ü Ø ?�ã Ù�@ + áaß Ú;â�ã Ù)Fa@B?ùß Ú�Ü Ø ? �"��5	ì3�4Ø ?$F�?Aã Ù)F�?AÿyÜ Ø ?�ß Ú�Û + Üb?$Ú�?$F�â)çªÙ;ã �"��5 ð
Ø,Ý á
DE?$?$Ú�@ Ø Ù)á�?$Ú Ý á Ø ß â Ø¦Ý á�ÛEÙ)á�áaß D Þ ?�D!ç¤Û + á Ø ß Ú;âùÜ Ø ?.?$Ú à ?$Ú�?$F�â)ç7Ù;ã �b��5 è�ÜqÙ :	�)<�5 ? ­�ì!# Ú � ß â ì�: =
Ü Ø ?ª?AC7ß ÜqÜ Ý Ú,@B?1Cr? Ý á + F�? à D!ç�ßÂC Ý â;ß Ú�â©Ü Ø ?�á�ç\Ú,@ Ø F¼Ù)ÜqF�Ù)Ú	F Ý)à ß Ý Ükß Ù)Ú Ý Ü�Ü Ø ?ù?$Ú\ÜqF Ý Ú,@B?wÙ;ãtÜ Ø ?ªFaß â Ø Ü�� áyß à ?
à ß ÛEÙ Þ ?.Ù;ã �"��5 ð�� � ß â)á ì = Ý Ú àW: ð � ß á�á Ø Ùkå�Ú ì��"Ø ß á�å�Ù +,ÞÂà DE? Ý @$@B?$Û�Ü Ý D Þ ?¤ã Ù)F�Ü Ø ? Ý @$@B? Þ ?$F Ý Ükß Ù)Ú	D!ç¤Ü Ø ?
���,�"� F�?A@$ß Fa@ +bÞÂÝ ÜqÙ)F ì
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Ü Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F Ý9æ ß áaÿ Ý C Ý9æ ßÂC + C2ß Ú!Üq?$Ú;áaß Ü�çwÙ;ã 8)< ÜkßÂCr?$á :)<)<9s�� @ Ý Ú�DE?�F�? Ý @ Ø ? à ß Ú �b��5 ð�Ù;ã 5¤��57#$ì

�"Ø ?�Û�F�?$á�?$Ú,@B?�Ù;ãAÛEÙ)áaß Ükß î ?wß Ù)Ú�á�ÛE?$F�Ü + F¼D�á"Ü Ø ?�D Ý)ÞÂÝ Ú,@B?�DE?$Ü�å�?$?$Ú à ?Aã ÙE@ + áaß Ú�â¨á�Û Ý @B? � @ Ø,Ý F�â)?�ã Ù)Fy@B?$á
Ý Ú à Ü Ø ?Kã Ù�@ + áaß Ú;â	?
�t?A@BÜ�Ù;ã"Ü Ø ?KC Ý â)Ú�?$ÜkßÂ@wû�? ÞÂà Û�F¼Ù à0+ @B? à D\ç¦Ü Ø ?fDE? Ý C ß Üqá¼? Þ ã ì6� á Ý @BÙ)Ú;á�?�� + ?$Ú,@B?
á�Ù;Cr? Ý)à�à ß Ükß Ù)Ú Ý)Þ ÜqF Ý Ú�á î ?$F¼á�?¤ã Ù�@ + áaß Ú;â1ß á�Û;F�Ù à)+ @B? à�ì,# Ú � ß â ì�:)< Ü Ø ?7Cr? Ý á + F�? à ß Ú,@BF�? Ý á�?¨Ù;ã�ÜqF Ý Ú�á î ?$F¼á�?
ã ÙE@ + áyß Ú�âPß áùá Ø Ùkå�Ú Ý á Ý ã + Úb@BÜkß Ù)Ú�Ù;ãbÜ Ø ?©Dt? Ý C @ + F�F�?$Ú\Ü ì�� F�Ù;C Ü Ø ß á Ý C Ý9æ ßÂC + C ß Ú,@BF�? Ý á�?©Ù;ã�ã Ù�@ Ý)Þ
á�ÜqF�?$Ú;â)Ü Ø Ù;ãrð P Ý Ü :)<)<�s�� @ Ý Ú�DE?1? æ ÜqF Ý ÛtÙ ÞÂÝ Üq? à;ì���Þ Ü Ø Ù + â Ø Ü Ø ?J?
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Ü Ø,Ý Ü�Ü Ø ? Þ Ù)Ú�â	� Üq?$FaCêÙ)ÛE?$F Ý Ükß Ù)Ú�Ù;ã 5¤��5¤#�Ý Ü Ø ß â Ø @ + F�F�?$Ú\Üqá#�qCrÙ)F�?ªÜ Ø,Ý Ú �)<ts�� + Ú\Ükß Þ Ú�Ùaå � Ú�?$? à á�Ú�Ù
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C Ý â)Ú�?$Üf@ Ý Ú�DE?�@BÙ)Ú�á�ÜqF + @BÜq? à ß Ú ÝJ� �¼@BÙ)Ú�û�â + F Ý Ükß Ù)Úõã Ù)FùáaßÂCrÛ Þ ßÂ@$ß Ü¸ç ì7� Ü Ø ß â Ø ?$F�û�? ÞÂà á$� Ý DEÙ î ? :)ì ð ���
Ý @BÙ;C�D,ß Ú Ý Ükß Ù)ÚvÙ;ã Ý	� � Ý Ú àPÝ Ú ' �¼@BÙ)Ú�û�â + F Ý Ükß Ù)Ú C + á�ÜùDt?6@ Ø Ù)á�?$Úïß ÚPÙ)F à ?$FùÜqÙäC7ß Ú,ßÂC¤ß 
$?¤Ü Ø ?©ÜqÙ)Ü Ý)Þ
å�?Aß â Ø Ü ì7� Ü 57��5¤# Ü Ø ?	C Ý9æ ßÂC + C D +�æ-à ?$Ú�áaß Ü�ç Ø,Ý áùDt?$?$Ú Þ ßÂC¤ß Üq? à ÜqÙ :)ì ð � ß Ú¦Ù)F à ?$F¨ÜqÙ Ýqî Ù;ß à Ü Ø ?
Faß á í Ù;ãbÜqÙ\Ù ÞÂÝ F�â)?fû�? ÞÂàPà ? î ß Ý Ükß Ù)Ú;áªÙaåªß Ú�â�ÜqÙ6á Ý Ü + F Ý Ükß Ù)ÚP?
�t?A@BÜqá ìK5 Ù à ?$F¼Ú�Ü Ø F�?$?
� à ßÂCr?$Ú�áaß Ù)Ú Ý)Þ @BÙ à ?$á
Þ ß í ? ����(��"� å�Ù +,ÞÂà ÛE?$F Ø,Ý Û;á�C Ý9í ?�ß Ü�ÛEÙ)á�áaß D Þ ?�ÜqÙ à ?$áaß â)Ú Ý Ú �"��5 C Ý â)Ú;?$Ü�åªß Ü Ø©Ø ß â Ø ?$F0D +�æJà ?$Ú�áaß Ü¸ç ì
�"Ø ß á�F�?$ÛEÙ)F�Ükÿ Ø Ùkå�? î ?$Faÿ,ß á�D Ý á�? à Ù)Ú�Ü Ø ?©@BÙ)Ú�á�?$F î�Ý Ükß î ? î�Ý)Þ + ?fã Ù)F�Ü Ø ?"D +�æ�à ?$Ú�áaß Ü¸ç ì

# Ú©Ù)F à ?$F
ÜqÙ Ý�î Ù;ß à Ú�Ù)Ú�� Þ ß Ú�? Ý Fyß Ükß ?$á�Ù;ã�Ü Ø ?.ÜqF Ý Ú�á î ?$F�á¼?�CrÙ)Ükß Ù)Ú Ý Ú à ÜqÙ Ý @ Ø ß ? î ?¨Ü Ø ?�@BÙ)F�F¼?A@BÜ Þ Ù)Ú;â;ß �
Ü +,à ß Ú Ý)Þ DE? Ø,Ýqî ß Ù + F�Ù;ã\Ü Ø ?�DE? Ý C7ÿ�Ü Ø ?wC Ý â)Ú;?$Ü�û�? ÞÂà�Ø,Ý á�ÜqÙùDE? Ø Ù;CrÙ)â)?$Úbß 
$? à ÜqÙ :)< =/��D\ç�á + Faã Ý @B?w@BÙ;ß Þ á ì
# Ú Ý)à�à ß Ükß Ù)Ú,ÿ,áaC Ý)ÞÂÞ @BÙ)F�F�?A@BÜkß Ù)Ú/C Ý â)Ú�?$Üqá Ý F�?fÚ�?$? à ? à Ù)Ú-DtÙ)Ü Ø ?$Ú à áwÙ;ãb? Ý @ Ø F¼?$Ü + F�Ú�Û Ý Ü Ø ÜqÙä@B?$Ú!ÜqF¼?
? Ý @ Ø DE? Ý C ? æEÝ @BÜ Þ ç Ý Ü�Ü Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F Ý9æ ß á/��á�?$? � ß â ì%: ð �qì

� åwß Ú�â¤ÜqÙWÜ Ø ?wF�? ÞÂÝ Ükß î ? Þ ç6å�? Ý9í ÜqF Ý Ú�á î ?$F�á¼?Wã ÙE@ + áaß Ú�â;ÿ;Ü Ø ?ªDE? Ý C ÛEÙ)áaß Ükß Ù)Ú Ý Ü.Ü Ø ? �"��5 Ù + ÜqÛ + Ü
ß á î ?$F¼çfá¼?$Ú�áaß Ükß î ?�ÜqÙ©áaC Ý)ÞÂÞ @ Ø,Ý Ú�â)?$á�Ù;ã�Ü Ø ?fC Ý â)Ú�?$Ü�ÛEÙ)áaß Ükß Ù)Ú�á ì��"Ø ?$F¼?Aã Ù)F�?Aÿ\Ü Ø ?"D�Ù\Ù)F Ø,Ý á�ÜqÙ©Dt?¨á¼Ü Ý D Þ ?
Ý â Ý ß Ú�á�Ü¤Üq?ACrÛE?$F Ý Ü + F�?¦@ ØbÝ Ú�â)?$á Ý Ú à Ü Ø ?1á + Û�ÛEÙ)F�Üqá1C + á¼ÜwDE? î ?$F�ç-á�Ükß ��ÜqÙ Ýqî Ù;ß à C¨Ù î ?ACr?$Ú\Üqá¤Ù;ã�Ü Ø ?
C Ý â)Ú�?$Üqá�? æ @$ß Üq? à D\ç©D + ß ÞÂà ß Ú�â î ß D;F Ý Ükß Ù)Ú�á ì

�>¿µ¾>¿µ¾ # ¢Y¢m§~£¹§~³p²>Ãe±>³/¥mÃe³h¤[¢~Ãe¤[³p§Ö²> �¶ ú�ã ¥m×°¥mÃe§H¼
�"Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F�á�?A@BÜkß Ù)Ú;á Ý F¼? à ?$áaß â)Ú;? àªÝ á"F�?$á�Ù)Ú Ý ÜqÙ)F�á�@BÙ)Ú�áaß á�Ükß Ú�â.Ù;ãyD,ß ÛE?$Faß Ù à ßÂ@ I�& è�á�ÜqF + @BÜ + F�?$á"1 ð)ð 3�ì��
@BF�Ù)á�ám� á�?A@BÜkß Ù)ÚWÙ;ãAÜ Ø ?�û�F�á�Ü Ý @$@B? Þ ?$F Ý ÜqÙ)F�á�?A@BÜkß Ù)ÚfÙ;ãAÜ Ø ?wß Ú�ü�?A@BÜqÙ)F Þ ß Ú Ý @�ß á�á Ø Ùkå�Ú6ß Ú � ß â ì�: è �"Ø ?ù@BÙ + Û Þ ß Ú�â
DE?$Ü�å�?$?$ÚKÜ Ø ? Ý @$@B? Þ ?$F Ý Ükß Ú�â Ý Ú à @BÙ + Û Þ ß Ú;â�@ Ý�î ß Ükß ?$á©ß á Ý @ Ø ß ? î ? à D\çJÛ Ý ß F�árÙ;ãEá Þ Ù)Üqá7ß Ú�Ü Ø ?1@ Ýqî ß Ü�ç6å Ý)ÞÂÞ á ì
� @BÙ + Û Þ ß Ú�â�ã Ý @BÜqÙ)F.Ù;ã ú�P ÜqÙKé P DE?$Ü¸å�?$?$Ú6Ü�å�Ù Ý @$@B? Þ ?$F Ý ÜqÙ)F¤@B? ÞÂÞ á�á�?$F î ?$á�ã Ù)F Ý á�Ü Ý D Þ ? Ý Ú à á + �6@$ß ?$Ú!Ü Þ ç
D Ý Ü à ß á�ÜqFyß D + Ükß Ù)Ú1Ù;ã3Ü Ø ? ��� ÛtÙaå�?$F ì��"Ø ?rá�ÜqF + @BÜ + F�?�ß áù@BÙ\Ù Þ ? à D\ç Ý9æ ß Ý)Þ�Ø Ù Þ ?$áùß Ú1Ü Ø ?¨Ù + Üq?$F�å Ý)ÞÂÞÂì��4Ø ß á
ß á�ã Ý F.?$Ú�Ù + â ØvÝ å Ý ç�ÜqÙfF�?ACrÙ î ?ªÜ Ø ? à ß á¼áaß Û Ý Üq? à ÛEÙaå�?$F.Ù;ãtÜ�ç\Û,ßÂ@ Ý)ÞÂÞ ç : è í ' & C �q@BÙ)F�F�?$á¼ÛtÙ)Ú à ß Ú�â7ÜqÙ Ý Ú
?$Ú�?$F�â)çWâ Ý ß Ú	Ù;ã <)ì�� = 5 ? ­�& C � åªß Ü Ø Ù + Ü�áaß â)Ú,ß û,@ Ý Ú\Ü à ß á¼ÜqÙ)F�Ükß Ù)Ú�á�ÜqÙ¤Ü Ø ?©@ Ýqî ß Ükß ?$á ì¨�"Ø ?¨â Þ Ù)D Ý)Þ Ü Ø ?$FyC Ý)Þ
á Ø ßÂã Ü�Ù;ã�Ü Ø ?¨F�?$á�Ù)Ú Ý Ú,@B?©ã F�?�� + ?$Ú,@Bç�ß á�á�Ü Ý D,ß Þ ß 
$? à D!çKCr? Ý Ú�á�Ù;ã�Ü + Úbß Ú�â�Û Þ + Ú�â)?$F¼á ì

^_wyx	r[WY�hX��.befYqeq�B qeVclcoewyfhj"fhd�oe{HVb¼Hbeqeo0R;lclcVpUMVpbmR;oefhb�qeVclcoewyfhj"fhd_oe{HVEwMjut¹Vclpoefhb�Uywyj_RklEfhd��D< �DE��¹xYbmR;�FVp�tT	VcomRnB qeVclcoewyfYj_�er��_^$wyq
oe{FVn��^#wyjF`F�Ho?O"Q%oe{FV�`HbefhT	V�lÝ{[R;jFjHVcU½O	R;jH��Qßoe{HV�{HfhUyV�dgfhb�oe�FjHwyjFx�oe{FV�`Fwyqeoefhj[r.Q�{FV�j �Hi0T	VcbeqÇxhwy|4V�oe{HV�`H{_R;qeV�|4VcUyf
lcwyo¬T fYd
oe{FV�lcfhbebeVcqe`	fYjF�HwMjHx l R | wMo½T�wMjC�FjFwyoeq�fYd[oe{FV}|4VpUMf
lpwMo½T�fhd_Uywyxh{ omr

�"Ø ? ���¦Ý C¨Û Þ ß Ü +,à ?�ß Ú©Ü Ø ?�á�?A@BÜkß Ù)Ú�á¨ß ár@BÙ)Ú\ÜqF�Ù ÞÂÞ ? à ÜqÙ Þ ?$á�á�Ü ØbÝ Ú :)< =.v�D\ç Ý ã ?$? à D Ý @ í	Þ Ù\Ù)Û©ÜqÙªÜ Ø ?
í�Þ ç!á�ÜqF¼Ù)ÚPß Ú�Û + Ü ì,# Ú1Ù)F à ?$F�ÜqÙ�â)?$Ü�?$Ú�Ù + â ØPÞ Ù\Ù)Û1â Ý ß Ú,ÿ�Ü Ø ?¨å�Ù)F í ß Ú�â�ÛEÙ;ß Ú!Ü�Ù;ã;Ü Ø ? í�Þ ç!á¼ÜqF�Ù)ÚPß á à ß á�Û ÞÂÝ @B? à
ã F�Ù;C2Ü Ø ?¨á Ý Ü + F Ý Ükß Ù)ÚÎ��?
�	@$ß ?$Úb@BçfÜ Ø ?$F�?¤= <	P�� ÜqÙ�Ü Ø ?�á�Üq?$?$ÛJF�?$â;ß Ù)Úvß ÚJÜ Ø ?¨Ù + ÜqÛ + Ü�ÛEÙkå�?$F î ?$F�á + áùß Ú;Û + Ü
ÛEÙkå�?$F�@ + F î ? ì,� Ü�Ü Ø ?�á Ý Cr?�ÜkßÂCr?�Ü Ø ? ��� Û Ø,Ý á¼?ùß á�á�Ü Ý D,ß Þ ß 
$? à ÜqÙ Ý ã ?$å�Üq?$Ú!Ü Ø á�Ù;ã Ý¨à ?$â)F�?$?�D\ç Ý á�?A@BÙ)Ú à
Þ Ù\Ù)ÛKã F�Ù;C�Ü Ø ? í�Þ ç!á�ÜqF¼Ù)ÚfÙ + ÜqÛ + Ü�ÜqÙ Ý ã Ý á�Ü
Û Ø,Ý á�?.á Ø ßÂã Üq?$F Ý Ü�Ü Ø ?�ß Ú�Û + Ü ì
�"Ø ? Ø ß â Ø D Ý Ú à åªß à Ü Ø Ù;ã�Ü Ø ?$á�?
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Þ Ù\Ù)Û�á�?$Ú Ý D Þ ?$á Ý ã Ý á�Ü%� :)<�s á � á�åªß Ük@ Ø � Ù)ÚfÙ;ã\Ü Ø ?ªã +,ÞÂÞ DE? Ý Cê@ + F�F�?$Ú\Ü�åªß Ü Ø Ù + Ür@BÙ)Ú�áaß à ?$F Ý D Þ ? Þ Ù)á�á¼?$árß Ú©Ü Ø ?
å Ø Ù Þ ? �b��5 @ Ý áa@ Ý)à ? ì

�>¿µ¾>¿µö » ±> ��µÃe±>³#¥m×°¥mÃe§H¼
� Ú�?
�	@$ß ?$Ú\Ü,DE? Ý C%�¼CrÙ)Úbß ÜqÙ)F�@BÙ)Ú�û�â + F Ý Ükß Ù)Úfã Ù)F Ý Ú �"��5 ß á,áa@ Ø ?AC Ý ÜkßÂ@ Ý)ÞÂÞ ç�á Ø Ùaå�Ú©ß Ú � ß â ì!: ð ì�# Ü�@BÙ)Ú�áaß á¼Üqá
Ù;ã�ÛEÙ)áaß Ükß Ù)Ú,ÿ!Û ØbÝ á�? Ý Ú à ß Ú\Üq?$Ú�áaß Ü¸ç�@ Ý�î ß Ükß ?$á Ý Ü�Ü Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F Ý9æ ß áaÿ Ý Ú à Ù;ã�á�ç\Ú,@ Ø F¼Ù)ÜqF�Ù)Ú¦CrÙ)Ú,ß ÜqÙ)F�áùã Ù)F
ßÂC Ý â;ß Ú�â-Ü Ø ?6DE? Ý C Û�F�Ù)û Þ ?-ã F�Ù;C Ü + F�Ú�ÜqÙ-Ü + F�Ú ì�# Ú �"��56: ÿ�å Ø ?$F�?Já�ç\Ú,@ Ø F�Ù)ÜqF�Ù)Ú�F Ý)à ß Ý Ükß Ù)Úëß áfÚ�Ù)Ü
ç)?$Ü î ß áaß D Þ ?Aÿ Ý CrÙ î�Ý D Þ ?¸D + Ù)F�?$áa@B?$Ú\Ü�áa@BF¼?$?$Ú�ß á + á¼? à ã Ù)FùÜ Ø ß áùÛ + F�ÛEÙ)á�? ìW�"Ø ?�ß Ú�á�Ü Ý)ÞÂÞÂÝ Ükß Ù)Ú-Ù;ã Ý�Ø ß â Ø,Þ ç
á�?$Ú�áyß Ükß î ? à�ì @ ì ÜqF Ý Ú�áaã Ù)FaCr?$F Ý Ü�Ü Ø ?�C7ßÂ@BF�Ù)ÜqF�Ù)Ú Ý9æ ß á�Û;F�Ù î ? à ÜqÙªDE? î ?$F�ç + á�?Aã +,Þ ã Ù)F�Ü Ø ?�Cr? Ý á + F�?ACr?$Ú\Ü�Ù;ã
Ü Ø ? Ý D�á¼Ù Þ + Üq?¨DE? Ý C @ + F�F�?$Ú\Ü ì��"Ø ?rá�?$Ú�áyß Ükß î ß Ü¸çfÙ;ã�Ü Ø ß áªCrÙ)Úbß ÜqÙ)FùC Ý9í ?$á + á¼?.Ù;ã�Ü Ø ?¤ã Ý @BÜ�Ü Ø,Ý Ü�Ü Ø ?¨DE? Ý C
ß Ú\Üq?$Ú�áaß Ü�ç�ß áª?$Ú ØbÝ Ú,@B? à D\ç�Ü Ø ?¤Ú + C�DE?$FùÙ;ãbÜ + F�Ú;á Ý ÜùÜ Ø ? Ý9æ ß á Ý Ú à Ü Ø,Ý ÜªÜ Ø ? Þ Ù)á�á¼?$á Ý F¼?¤DE? Þ Ùkå :)< =/� ì
� ç�C¨? Ý á + Faß Ú�â�Ü Ø ? �ù� @BÙ;CrÛEÙ)Ú�?$Ú\Ü�Ù;ã�Ü Ø ?¤C Ý â)Ú�?$ÜkßÂ@
û�? ÞÂà Û�F¼Ù à0+ @B? à D\çfÜ Ø ? � ' Dt? Ý C¤ÿ\Ü Ø ?¤@ + F�F�?$Ú\Ü
Faß Û�Û Þ ?¤@ Ý ÚJDE? à ?$Üq?A@BÜq? à åwß Ü ØPÝ F�?$á�Ù Þ + Ükß Ù)Ú�Ù;ã Ý DtÙ + Üùè < C ­Ö&hs�� ß Ú�Ü Ø ? �"��5 ðrÙ;ã 5¤��57#$ì

DC transformer for
absolute beam current

measurement
and  induction monitor

for current ripple

10 ns diagnostic p¾ ulse

RF position, phase and
intensity monitors

Synchrotron-radiation
monitor for beam profile

Synchrotron-radiation
monitor for beam profile

All other beams

Two intentionally
disp¾ laced beams

Correcting dipoles

^_wyx°r.W~NYXSzml;{FVcinV�fhd_oe{FV �	Q���T	V Rki�B infhjHwyoefhbSq�T qeoeVci"r

# ÚKÙ)F à ?$F¨ÜqÙ à ?$Üq?$FyC7ß Ú�?�Ü Ø ?�@BÙ\Ù)F à ß Ú Ý Üq?$á�Ù;ã%Ü Ø ?�F�?A@$ß Fa@ +bÞÂÝ Ükß Ú�âJDE? Ý Crá¨Ù)ÚKÜ Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F Ý9æ ß á
á�?$Û Ý F Ý Üq? Þ çAÿ.á Ø Ù)F�ÜWDE? Ý C Û +,Þ á�?$á Ý F¼?�ß Ú�üý?A@BÜq? à ß Ú!ÜqÙ�Ü Ø ? �b��5 à0+ Fyß Ú�âvá�?$Ü�� + Û Ý Ú à F�?$Ü + Ú,ß Ú�â ì �"Ø ?
Ù)áa@$ß ÞÂÞ Ù)â)F Ý C Ù;ã Ý ÛEÙ)áaß Ükß Ù)Ú��¼C¨Ù)Ú,ß ÜqÙ)F�áaß â)Ú Ý)Þ ��á�?$? � ß â ì�8	� á Ø Ùaå�áªÜ ØbÝ ÜªÜ Ø ? à ß �t?$F�?$Ú!ÜwÜ + F�Ú;áW@ Ý Ú-? Ý áaß Þ ç
DE? à ß á�Ükß Ú;â + ß á Ø ? à D!ç1Ü Ø ?Aß F Ý F�Fyß î�Ý)Þ ÜkßÂCr? ìù� çJÙ)ÛE?$F Ý ÜqÙ)F.F�?�� + ?$á�Ü Ý)ÞÂÞ Ü Ø ?$á�? à�Ý Ü Ý©Ý F�?ª? î3Ý)Þ +,Ý Üq? à D\ç1Ü Ø ?
@BÙ)Ú\ÜqF�Ù Þ á�ç!á¼Üq?AC Ý Ú à Ü Ø ?ªDE? Ý CêÛtÙ)áyß Ükß Ù)Ú�á Ý F�? Ý9+ ÜqÙ;C Ý ÜkßÂ@ Ý)ÞÂÞ ç�@BÙ)F�F�?A@BÜq? à D\çPCr? Ý Ú�árÙ;ãEÜ Ø ?1@BÙ)F�F�?A@BÜkß Ú;â
à ß ÛEÙ Þ ?$á�Ù)ÚJÜ Ø ?�F�?$Ü + F�Ú1Û Ý Ü Ø á ì

� á�Ü Ø ?�C Ý â)Ú�?$Ü�û�? ÞÂà á Ý F�? Ø Ù;C¨Ù)â)?$Ú,ß 
$? à ÜqÙ :)< =/� Ý Ú à Cr? Ý á + F�? à D\ç �.5	� Û�F�Ù)DE?$áaÿyÜ Ø ? Ý D�á¼Ù Þ + Üq?
DE? Ý C ?$Ú�?$F�â)ç&@ Ý ÚvDE? à ?$Üq?$FaC7ß Ú�? à åªß Ü Ø Ü Ø ?fá Ý Cr?WÛ�F�?A@$ß áaß Ù)ÚvD\ç¦F�?A@BÙ)Ú�á¼ÜqF + @BÜkß Ú�â�Ü Ø ?fDE?$Ú à ß Ú�âJF Ý)à ßÂß
Û�F�?A@$ß á¼? Þ çùD\ç©Cr? Ý Ú�á"Ù;ã0ÛEÙ)áaß Ükß Ù)Ú�CrÙ)Úbß ÜqÙ)F�á Ý ÜbÜ Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F Ý9æ ß á Ý Ú àwÝ Ü"Ü Ø ? Ø ß â Ø ?$F"F�?$Ü + F�Úªá¼ÜqF Ý ß â Ø Üqá ì
# Ú Ý)à�à ß Ükß Ù)Úbÿ Ý ÜkßÂCr?
� Ù;ãM�eD,ß â Ø Ü�C¨? Ý á + F�?ACr?$Ú\Ü%D\ç¤Cr? Ý Ú�ábÙ;ãyÜ�å�Ù 8)ì���¬ù' 
¨@ Ýqî ß Ükß ?$á�ß ÚWã F�Ù)Ú\Ü%Ù;ã Ý Ú à DE? Ø ß Ú à
Ü Ø ? ÞÂÝ á�Ü :	�)<��
à ?
D;?A@BÜkß Ù)Ú�@ Ý Ú7DE? + á¼? à ÜqÙ¤C¨? Ý á + F�?
?$Ú�?$F�â)ç#D + @BÜ +,Ý Ükß Ù)Ú;á4åªß Ü Ø�Ý F�?$á�Ù Þ + Ükß Ù)Ú7Ù;ã :)< =/+¸1 ð ú>3�ì

# Ú1Ü Ø ?¨ÜqF Ý Ú�á¼ÛtÙ)F¼Ü�á�ç\á�Üq?ACrá�Dt?$Ü¸å�?$?$Ú�Ü Ø ? à ß �t?$F�?$Ú!Ü�á¼Ü Ý â)?$á�Ü Ø ?rDE? Ý C�@ Ý Ú1DE?rÙ)D�á�?$F î ? àJÝ Ú à @BÙ)Ú��
ÜqF�Ù ÞÂÞ ? à D!ç Ý¨à ?$Ú�á�?�á¼ç!á�Üq?AC Ù;ã�åªß F¼?�áa@ Ý Ú�Ú�?$F�áyÿ ��� CrÙ)Ú,ß ÜqÙ)F¼áaÿ î ß ?$å�áa@BF�?$?$Ú�á Ý Ú à á�ç\Ú,@ Ø F�Ù)ÜqF�Ù)Ú�� F Ý)à ß Ý Ükß Ù)Ú
CrÙ)Ú,ß ÜqÙ)F¼áa1 ð)é 3�ì��"Ø ?rå Ø Ù Þ ? Ý @$@B? Þ ?$F Ý ÜqÙ)F�@BÙ;CrÛ Þ ? æ ß á�Û�F¼Ù)Üq?A@BÜq? àJÝ â Ý ß Ú�á�Ü à�Ý C Ý â)?¤ã F�Ù;C DE? Ý C Þ Ù)á�á¼?$á�D!ç
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Cr? Ý Ú�á�Ù;ãEß Ù)Ú,ß 
 Ý Ükß Ù)Ú¦@ Ø,Ý C�DE?$F�á à ß á�ÜqFaß D + Üq? à¤Ý F�Ù + Ú à Ü Ø ? �"��5 á Ý Ú à7Ý)Þ Ù)Ú;âùÜ Ø ?�Dt? Ý CïÜqF Ý Ú�á�ÛEÙ)F�Ü Þ ß Ú;?$á ì
� ?A@ Ý9+ á�?�Ù;ãAÜ Ø ? Ø ß â Ø�à ç!Ú Ý C7ßÂ@bF Ý Ú�â)?�Ù;ãEã Ù + F4Ù)F à ?$F�á4Ù;ãtC Ý â)Ú,ß Ü +bà ?Aÿ)Ü Ø ?�á¼ç!á�Üq?ACêß á Ý)Þ á�Ù�F�Ù + Ükß Ú�? Þ ç + á�? à
ã Ù)F Ý CrÙ)F�?¨â Þ Ù)D Ý)Þ D + Ü î ?$F¼çfá¼?$Ú�áaß Ükß î ?©@BÙ)Ú\ÜqF�Ù Þ Ù;ã�Ü Ø ?¨DE? Ý C+� +,Ý)Þ ß Ü¸ç ì

� T � U j9£wl;nqimjm^;�;Y��r¥w� _�^�im_A^�s,Y6��l�cW{.p ~ {
�"Ø ?ªÛ�F�Ù)ÛEÙ)á�? à	Ý F�F Ý Ú�â)?ACr?$Ú\Ü�@BÙ)Ú�áaß á�Üqár?$á�á�?$Ú\Ükß Ý)ÞÂÞ ç�Ù;ã�Ü Ø ?fã Ù ÞÂÞ Ùkåªß Ú;âfá¼?A@BÜkß Ù)Ú�á 6 Ü Ø ?ªÛ +,Þ á�? à á�Ù + Fa@B?$á7ã Ù)F
ÛEÙ ÞÂÝ Faß 
$? à6Ý Ú à�+ Ú;ÛtÙ ÞÂÝ Fyß 
$? à ? Þ ?A@BÜqF�Ù)Ú�á : Ü Ø ?f@ Ø Ù)Û�ÛE?$F � D + Ú,@ Ø ?$F�á�ç\á�Üq?AC ã Ù)F�é <	P à�ì @ ì Dt? Ý CêÜqF Ý Ú�áyC7ß áL�
áaß Ù)Ú : Ü Ø ? :)<K5 ? ­ Þ ß Ú;? Ý F Ý @$@B? Þ ?$F Ý ÜqÙ)F Ý Ú à Ü�å�Ù�@ Ý áa@ Ý)à ? à��"��5 á�� ��:�Ý Ú àä� è � ã Ù)F : è <K5 ? ­ Ý Ú à
�)<)<J5 ? ­ ÿ�F�?$á�ÛE?A@BÜkß î ? Þ ç ìJ� çvß Úb@BF�? Ý áaß Ú�â1Ü Ø ?�?$Ú à ?$Ú�?$F�â)ç6Ù;ã�Ü Ø ?�ß Ú;üý?A@BÜqÙ)F Þ ß Ú Ý @rD!ç Ý ã Ý @BÜqÙ)F�Ù;ã�Ü Ø F�?$?
@BÙ;CrÛ Ý F¼? à åªß Ü Ø 57��5¤#¤Ý Ú à D\ç Þ Ùkå�?$Faß Ú�â6Ü Ø ?6ß Ú�ü�?A@BÜkß Ù)Ú-?$Ú�?$F�â)ç�ã Ù)FùÜ Ø ? ÞÂÝ á¼Üªá�Ü Ý â)?Aÿ,Ü Ø ?©Ú + C�DE?$F�Ù;ã
C7ßÂ@BF�Ù)ÜqF¼Ù)Ú�á¤@BÙ +,ÞÂà DE?wF�? à0+ @B? à ã F�Ù;C Ü Ø F�?$?�ÜqÙ1Ü¸å�Ù ìf' Ùaå�? î ?$Fyÿ�Ù)Ú�?JCrÙ)F¼? í�Þ ç\á�ÜqF�Ù)Ú&ß á¨Ú�?$? à ? à ß ÚKÜ Ø ß á
@BÙ)Ú�û�â + F Ý Ükß Ù)Ú ìK� ÚPÜ Ø ?¤Ù)Ü Ø ?$F Ø,Ý Ú à ÿ%Ü Ø ? Þ Ù)Ú�â;ß Ü +,à ß Ú Ý)Þ�Ý @$@B?$Û�Ü Ý Ú,@B?¦ß á1ß Ú,@BF�? Ý á�? à D!ç Ý DEÙ + Ü Ý ã Ý @BÜqÙ)F
Ù;ã4ã Ù + F�DE?A@ Ý9+ á�?ªÙ;ã;Ü Ø ? Ø ß â Ø ?$F�?$Ú�?$F�â)çWâ Ý ß Ú6Ù;ãtÜ Ø ?�û�F�á¼Ü�á�Ü Ý â)? ì¨�"Ø ß á�C Ý9í ?$á�ß Ü�? Ý áaß ?$F.ÜqÙ¤Ù)ÛE?$F Ý Üq?ªÜ Ø ?
C Ý @ Ø ß Ú�?ùåwß Ü Ø-Ý¨Ø ß â Ø @ Ý Û�Ü + F¼?�?
�	@$ß ?$Ú,@Bç ì
� áa@ Ý)Þ ? à áa@ Ø ?ACr?ùÙ;ãtÜ Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F©ß á�á Ø Ùkå�Ú-ß Ú � ß â ì,:9ú ÿ
Ý Ú à ß ÜqáªC Ý ß ÚJÛ Ý F Ý Cr?$Üq?$F¼á Ý F�?�â;ß î ?$Úvß Ú �,Ý D Þ ?f= ì�� ?A@ Ý9+ á�?ùÙ;ã;Ü Ø ?Aß FªßÂCrÛEÙ)F�Ü Ý Úb@B? Ý Ú à @BÙ;CrÛ Þ ? æ ß Ü�çAÿ�Ü Ø ?
ÛEÙ ÞÂÝ Faß 
$? à ? Þ ?A@BÜqF�Ù)Ú	á�Ù + Fa@B?Aÿ\Ü Ø ?¨á�ç!á¼Üq?ACráùã Ù)F�Dt? Ý C à ß Ý â)Ú�Ù)á�ÜkßÂ@Bá Ý Ú à ÛtÙ ÞÂÝ Fyß 
 Ý Ükß Ù)Ú-Cr? Ý á + F�?ACr?$Ú\Ükÿ Ý Ú à
Ü Ø ?©C Ý Ük@ Ø ß Ú�â¤ÜqÙ7Ü Ø ?©ß Ú�ü�?A@BÜqÙ)F Þ ß Ú Ý @ Ý F�? à ?$áy@BFaß DE? à á�?$Û Ý F Ý Üq? Þ ç ì
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�>¿µö>¿µÀ ­  �È §Y¢~Ãe±>³#£g�µ �²>¢
# ÚKß Üqá�û�F�á�Ü Ý Ú à CrÙ)á�Üù@BÙ;C¨Û Þ ßÂ@ Ý Üq? à Û Ý F¼Ü�Ü Ø ?�ß Ú;üý?A@BÜqÙ)F Þ ß Ú Ý @¨ß á Ý @BÙ)Û!çfÙ;ã3Ü Ø ?¤ð ì é 5 ? ­ Û�F�? Ý @$@B? Þ ?$F Ý ÜqÙ)F
Ù;ã 5¤��5¤#$ìb�4Ø ?ªÜ Ø F�?$?ªá¼?A@BÜkß Ù)Ú�á¨DE? Ø ß Ú à�Ý F¼?wá¼Ü Ý Ú à�Ý F à6Ý @$@B? Þ ?$F Ý ÜqÙ)Fùá¼ÜqF + @BÜ + F�?$á.åªß Ü Ø�Ý Û Ø,Ý á�? î ? Þ ÙE@$ß Ü¸ç
?�� +,Ý)Þ ÜqÙKÜ Ø ? î ? Þ ÙE@$ß Ü¸ç-Ù;ã Þ ß â Ø Ü ì�� ÜJð ì é 5 ? ­ Ý�à ? î ßÂ@B?�ã Ù)F�Ü Ø ?�Cr? Ý á + F�?ACr?$Ú\Ü�Ù;ã4Ü Ø ? Þ Ù)Ú�â;ß Ü +,à ß Ú Ý)Þ
Û Ø,Ý á¼?©á�Û Ý @B?�ß áJß Ú�á�Ü Ý)ÞÂÞ ? à;ì-�4Ø ß áªá¼ç!á�Üq?AC¤ÿbå Ø ßÂ@ Ø @ Ý Ú Ý)Þ á�Ù�DE?6@BÙ)Û,ß ? à ã F�Ù;C 57��5¤# ÿ
ß áwÚ�?A@B?$á�á Ý F�çPÜqÙ
Ù)Û�ÜkßÂC7ß 
$?ªÜ Ø ? ��� Û Ý F Ý Cr?$Üq?$F�á�ß ÚJF�?$á�ÛE?A@BÜ�Ù;ã"C Ý9æ ßÂC + C�@ Ý Û�Ü + F¼?�?
�	@$ß ?$Ú,@Bç Ý Ú à @BÙ)F�F�?A@BÜwC Ý Ük@ Ø ß Ú�â©ÜqÙ
Ü Ø ? Ý @$@B?$Û�Ü Ý Ú,@B?
Ù;ãyÜ Ø ?�û�F�á�Ü�C¤ßÂ@BF�Ù)ÜqF�Ù)ÚN� ��:	�qì
� ß â + F�? : é4á Ø Ùaå�ábÜ Ø ?.Cr? Ý á + F�? à Û Ø,Ý á�?�á¼Û Ý @B? Ý Ü�ð ì é 5 ? ­
Ù)D�Ü Ý ß Ú�? à åªß Ü Ø6Ø,Ý FaC¨Ù)Ú,ßÂ@�D + Ú,@ Ø ß Ú�â7Ù;ã�é <	P Ù;ãtÜ Ø ? à�ì @ ì @ + F�F�?$Ú\Üwã F�Ù;CêÜ Ø ? :)<)<ùí\­ Ü Ø ?$FyC7ß Ù)Ú,ßÂ@�â + Ú ì
�"Ø ß árÛ ØbÝ á�?�á�Û Ý @B?�ß á¨ÜqF Ý Ú�áyã Ù)FaC¨? à ÜqÙ :)<15 ? ­ Ý Ú à @BÙ;CrÛ Ý F�? à åªß Ü Ø Ü Ø ?w?Aß â)?$Ú�? ÞÂÞ ß Û�á�?�Ù;ã ��: ÿEå Ø ßÂ@ Ø
F�?$Û�F¼?$á�?$Ú!Üqá�Ù)Ú Þ ç Ý ã F Ý @BÜkß Ù)Ú�Ù;ã;Ü Ø ? ��:�Ý @$@B?$Û;Ü Ý Ú,@B? ì

ð <



QSRkTFUyV:�hXS�tR;wyjt`[R;bmR;i9VcoeVcbeqSfhd_oe{HV;}n´�´��9V�µ·inwylcbefYoebefhj%wyjCtgVclcoefYbmr
# Ú�ü�?A@BÜqÙ)F Þ ß Ú Ý @ ��: � è��	F�C Ý Ük@ Ø ß Ú�â �

É9§~ �§~³p²>£
��ß Ú�?$ÜkßÂ@ùß Ú�Û + Ü & C Ý9æ ßÂC + C2?$Ú�?$F�â)ç 1 5 ? ­�3 <)ìÂ:�&�:)< :)<E&4: è <)ì ú : è <)ì úC&E�)<)<
��+ C�DE?$F�Ù;ã�Ü + F�Ú;á � ú�� 8)<
� Ù)Ü Ý)Þ ÛEÙkå�?$F�F�?�� + ß F�?ACr?$Ú\Ü 1 í ' 3 ð)=)è :): é =)é <
ú�ã ¥m×°¥mÃe§H¼
� Ú;?$F�â)ç©â Ý ß Ú & Ü + F�Ú 1 5 ? ­�3 :)< è ì ð �)ì é)é5F <)ì =)é
( ç\Ú,@ Ø F�Ù)Ú�Ù + á�Û ØbÝ á�? Ý Ú�â Þ ? 1 à ?$â ì 3 �;: = �;: =
� F�?�� + ?$Ú,@Bç 1 ¬ù' 
 3 è ì ú = ú è ì ú = ú è ì ú = ú
� ß Ú Ý @ Þ ?$Ú�â)Ü Ø ��? Þ ?A@BÜqFaßÂ@ Ý)Þ�� 1 C 3 :)<)ìÂ8 ð ð ì é)ð �)ì�� èbF <)ìÂ8): ð
��+ C�DE?$F�Ù;ã�á�?A@BÜkß Ù)Ú�á &9íEÞ ç\á�ÜqF�Ù)Ú�á = &tú è &�: é5F :}& é
>rß á�á ì���� ÛtÙaå�?$F & Dt? Ý CëÛEÙkå�?$F 1 í ' 3 : ð �)ì è &)<)ì é < è)ð ì ð & é ì é :)<9ú;ì ú F¦= ìÂ8 ð ú
� Ùkå�?$F�F¼?�� + ß F¼?ACr?$Ú!Ü 1 í ' 3 ð)= < 8)< ú é <
» ²�Ó~ �§HÃ�¥m×°¥YÃe§~¼
� ß ? ÞÂà á�ÜqF¼?$Ú�â)Ü Ø ß ÚJÜ Ø ? Ý ß F�â Ý Û 1 ��3 � <)ì ð 89ú :)ì ð <
¬�Ý Û à ß á�Ü Ý Ú,@B? 1 @$C 3 � � :)<
5 ß Ú ì�& C Ý9æ�ì DE? Ý C2F Ý)à ß + á 1 C 3 � <)ìÂ<	�)80&�:)ìÂ< è ú <)ì ð <)8�& è ìÂ< é)è
( Û Ý @$ß Ú;â�Dt?$Ü¸å�?$?$Ú	F�?$Ü + F�Ú1Û Ý Ü Ø á 1 @$C 3 ð ì��	� ð ð ì��	� ð
� ? &)�"+ å�?Aß â Ø Ü�Ù;ã;Ü Ø ?©C Ý â)Ú�?$Üqá 1 Ü 3 � é �E&4: �):)<E&E�)ì è
��+ C�DE?$F�Ù;ã"@BÙ)F�F�?A@BÜkß Ú;â à ß ÛEÙ Þ ?$á é ú :)8 è ð)= <
��+ C�DE?$F�Ù;ã�� +,Ý)à árÊõá�Ù Þ ?$Ú;Ù;ß à á è)= ú ú
� Ùkå�?$F�F¼?�� + ß F¼?ACr?$Ú!Ü 1 í ' 3 è è)é è <)<
� §m²>¼ ¯!²>³p²>¼�§~Ãe§H³Y¥ÌË
� C¤ß ÜqÜ Ý Ú,@B? Ø Ù)F ì�&9î ?$F¼Ü ì � : 4�ÿ3Ú;Ù)FaC ì�� 1 Iº`
s C 3 <)ì è &4<)ì è :)ì é &�<)ì ð � = ì ð &�<)ì��	�
� Ù)Ú;â;ß Ü +,à ß Ú Ý)Þ ?AC7ß ÜqÜ Ý Úb@B?ß� : 4 � 1 í ? ­�`aà ?$â ì 3 :	� è)= ð)è

Í ��� Ù)F�á Ø Ù)F�Ü�D + Úb@ Ø ?$á#� :)<	P Ù;ã à;ì @ ì @ + F�F�?$Ú\Üùã F�Ù;C2Ü Ø ? :)<)<�í ? ­ â + Ú �
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�>¿µö>¿µ¾ ã �µ³h¥mÃn¼��¡¢H³Ý±>Ãe³p±> Òè ú À é
� á Ý @BÙ)Ú�á�?�� + ?$Ú,@B?�Ù;ã�Ü Ø ?wF¼? ÞÂÝ Ükß î ? Þ ç ÞÂÝ F�â)?�?$Ú�?$F�â)ç	â Ý ß Ú&ß Ú ��: ÿtÜ Ø ?�ã Ù�@ + áaß Ú�â¦ß Ú�Ü Ø ? Ø ß â Ø ?$F¨Ü + F�Ú�á�ß á
F Ý Ü Ø ?$Fªå�? Ý9í�ìW� áùÜ Ø ?©? æ ÛE?$Faß ?$Úb@B?¤åªß Ü Øõ57��57#¨ØbÝ áùá Ø Ùaå�Ú,ÿ%Ü Ø ?¤DE? Ý C � +,Ý)Þ ß Ü¸ç&@ Ý Ú-Dt?6C Ý ß Ú!Ü Ý ß Ú;? à
ßÂãtÜ Ø ?�DE?$Ú à ß Ú�â	C Ý â)Ú�?$Üqá Ý F�? Ø Ù;CrÙ)â)?$Ú,ß 
$? à D\çfá + Faã Ý @B?f@BÙ;ß Þ á Ý Ú à ßÂãtÜ Ø ?Aß F�ÛEÙ)áaß Ükß Ù)Úäß á�á�Ü Ý D Þ ? Ý Ú à Ú�Ù)Ü
ß Ú�D + ?$Ú,@B? à D!çWD + ß ÞÂà ß Ú�â î ß D;F Ý Ükß Ù)Ú�á Ý Ú à Üq?ACrÛE?$F Ý Ü + F�?©@ Ø,Ý Ú�â)?$á ì

ð :



�>¿µö>¿µö ç ³p²> �¥ Õ §H³�²> �¶N¼�²>Ãe¢HÔ>�µ �ÓÖÃe± ú ¾
� Ü
Ü Ø ? ÞÂÝ á�Ü
Ü + F�ÚfÙ;ã ��: ÿAÜ Ø ?.DE? Ý C�Û Ý Ü Ø ß á Þ ?$Ú�â)Ü Ø ?$Ú�? à D\ç Ý D Ý Ü¨@ Ø ßÂ@ Ý Ú;?¤ß ÚfÙ)F à ?$F
ÜqÙwÙ)D;Ü Ý ß Ú Ý Û Ø,Ý á�?
à ß á�Û ÞÂÝ @B?ACr?$Ú!Ü�ã F�Ù;C)Ì : = � ÜqÙ¸Ì�è)é � ß ÚwÜ Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F�á�?A@BÜkß Ù)Ú ìb# ÚJ@BÙ;C�Dbß Ú Ý Ükß Ù)Ú7åªß Ü Ø Ü Ø ? Þ Ù)Ú�â;ß Ü +,à ß Ú Ý)Þ
à ß á�ÛE?$F�áyß Ù)ÚªÙ;ã�Ü Ø ?�C Ý â)Ú�?$Ü"á�ç\á�Üq?AC�DE?$Ü�å�?$?$Ú ��:rÝ Ú à�� è Ý Ú à�Ý á Þ ß â Ø Ü Þ Ù)Ú�â;ß Ü +,à ß Ú Ý)Þ ã ÙE@ + áaß Ú�â.D!ç Ý á Ø Ù)F�Ü
Ý @$@B? Þ ?$F Ý ÜqÙ)F�á¼?A@BÜkß Ù)Ú1Ü Ø ß á�á¼?$F î ?$á�ã Ù)F Þ Ù)Ú�â;ß Ü +,à ß Ú Ý)Þ C Ý Ük@ Ø ß Ú�â�ÜqÙ � è ì��"Ø ?�á Ø Ù)F¼Ü�á�?A@BÜkß Ù)Ú�ß á Ý)Þ á�Ù + á�? à ÜqÙ
Ü + Ú�?¨Ü Ø ?¤ß Ú�Û + Ü
?$Ú�?$F�â)çfÙ;ã � è ì�� F Ý Ú�á î ?$F�á�?¤C Ý Ük@ Ø ß Ú�â	@ Ý ÚJDE? à Ù)Ú;?¨D!ç Ý Û�Û�F�Ù)Û;Faß Ý Üq?¨DE?$Ú à ß Ú�âwF Ý)à ßÂß\Ù;ã
Ü Ø ?�ÜqF Ý Ú�áaã ?$FùC Ý â)Ú�?$Üqá Ý Ú à � +bÝ)à F + ÛEÙ Þ ?$á�Ù)ÚJÜ Ø ? Þ Ù)Ú�â à ß á�ÛE?$F�áyß Ù)Ú��¼ã F¼?$? Þ ß Ú;?�ÜqÙ � è ì

�>¿µö>¿%$ � §m¢Y±> �¶N¼��¡¢H³Ý±�Ãe³Ý±> äè ú ¾ é
# Ú�Ù)F à ?$F7ÜqÙõ@BÙ + Ú\Üq?$F Ý @BÜ©?AC¤ß ÜqÜ Ý Ú,@B?�â)F�Ùaå�Ü Ø à)+ ?JÜqÙ¦á�ç\Ú,@ Ø F�Ù)ÜqF�Ù)Ú�� F Ý)à ß Ý Ükß Ù)Ú&?
�t?A@BÜqáaÿ�Ü Ø ? Ø Ù)Faß 
$Ù)Ú\Ü Ý)Þ
ã ÙE@ + áyß Ú�â ØbÝ á�ÜqÙ�DE? Ý á�á¼ÜqF�Ù)Ú�â Ý á
ÛtÙ)á¼áaß D Þ ? ì�� ç	ß Ú\ÜqF�Ù à)+ @$ß Ú�â Ý áyC Ý)ÞÂÞ 7 @ ÞÂÝ Crá Ø ? ÞÂÞ � Þ ß í ?�8�û;? ÞÂà â)F Ý)à ß ?$Ú!Ü
Ù;ã
ð P�& C ß Ú�Ü Ø ? :	�)<�� C Ý â)Ú;?$Üqá.Ü Ø ?ùDE? Ý CRâ)?$Üqá Ý)à�à ß Ükß Ù)Ú Ý)Þ;î ?$F�ÜkßÂ@ Ý)Þ ã ÙE@ + áyß Ú�â ìr�"Ø ß á Ý)ÞÂÞ Ùaå�árÜ Ø ? î ?$F�ÜkßÂ@ Ý)Þ
ã ÙE@ + áyß Ú�ârá�ÜqF�?$Ú�â)Ü Ø Ù;ãAÜ Ø ?�� +,Ý)à F + ÛtÙ Þ ?$á Ý Ü�Ü Ø ? Ý @$@B? Þ ?$F Ý ÜqÙ)F Ý9æ ß á�ÜqÙ�DE?
F�? à0+ @B? à ÿ Þ ? Ý)à ß Ú�â Ý9+ ÜqÙ;C Ý ÜkßÂ@ Ý)ÞÂÞ ç
ÜqÙ Ø ß â Ø ?$F Ø Ù)Fyß 
$Ù)Ú!Ü Ý)Þ ã ÙE@ + áaß Ú�â ì.� á Ý @BÙ)Ú;á�?�� + ?$Ú,@B?�Ù;ã�Ü Ø ?wû�? ÞÂàKà ?A@ Ý çAÿ Ý á Ø ßÂã Ü�Ù;ã�Ü Ø ?J@B?$Ú!ÜqF Ý)Þ Û Ø,Ý á�?
ã F�Ù;CËÌ :): � ÜqÙ-Ì�è)é � ÙE@$@ + F�á à0+ Faß Ú�â�Ü Ø ? Ý @$@B? Þ ?$F Ý Ükß Ù)ÚKÛ�F�Ù�@B?$á�á ìr��+ Cr?$FaßÂ@ Ý)Þ áaßÂC +,ÞÂÝ Ükß Ù)Ú�á.á Ø Ùkå�? à Ü Ø,Ý Ü
Ü Ø ?©?AC7ß ÜqÜ Ý Ú,@B? Ý @ Ø ß ? î ? à ß Ú-Ü Ø ß áf@BÙ)Ú;û�â + F Ý Ükß Ù)Úïß áùá¼Ükß ÞÂÞ áaC Ý)ÞÂÞ ?$FªÜ Ø,Ý Ú-Ü Ø,Ý ÜªÙ;ãbÜ Ø ? �"��5 ð7Ù;ã 5¤��57#
åªß Ü Ø ß Üqá Ø ß â Ø ?$Fªß Ú;üý?A@BÜkß Ù)Ú	?$Ú�?$F�â)çÄ��á�?$? � ß â ì%: = �qì

1.4x10-8

1.2x10-8

   1x10-8

   8x10-9

   6x10-9

   4x10-9

   2x10-9

          0
200 300

×
400 500

Beam energy / MeV
Ø 600 700 800

Ù

E
m

it
ta

n
ce

 /
 m

. r
a

d
. π

Microtron

injector for

   ELFE

 (R2 with

  gradient)

Monte Carlo

Simulation   





 Theoretical horizontal curve

Measured horizontal data

Measured vertical data

(    ,     )  (horizontal, vertical)

                 in diagnostic pulse

Theory of cyclic

  accelerators

90µA

ÚPÛAÜ"ÝßÞ~à~áfâHãpä%åçæCä½ãnè�é�ê3ãpëCê¶ì�éíãnî�æuï�é�ê�è�ï?ãpëCî�ðñé�ï�î�é\éçì�ÛAè�è?ãnëCåçé�îfÛ%ëóò"ôbõköDãnëCê¶î�ÛAìsæuä¬ãpè�é�ê�é�ìDÛ%è�è?ãpëCå�éçî÷ÛAëøòRù~Ý

ú�û¬ü�û¬ú ýÌþ9ÿ����������
	�ÿ���

����� �������������������� !�#" �#$�%& '���#���(�)�+*� ,�� ,�(�-�.��/0�����1��"��*2��34�#�657�����8%49:� �;��/034��"+���)� <=� %4�)�+*.��" ��*2��34�#��%
34�#�)�����(%>/���%4���(3?���6���@�����' ,�� ,�(�-��$6 'A7BC�6�%D '��E#�(%F� ��9G�#%4%�� H6" �,���'��$����,�����,���#3�� I(�#�-�)�#"J%496� ��K�� 3L��*2�)� �#�
H-M8 ,������%0��/J�����ON?PQ�(�:KD�(���(3L�#M�A:RS�T�(���(34�#M1*U�6�����#�V��/WP#A+X#YZ���,[#\#\>]!�(^_9�34�=K`$6*2�(%,�7%L96��!34�#�)���)� �#�
��/=a#\
bcA:d2��*2�� ?H6� �6���)� �#�e��� ���f�hg#[#\
bi%496� �!j:� 9����k�����S%4�#$�3�*2�?���6� %,� %l%L$�m1*(� �(�-�l����34���#*n�&�#"+"����#3��I(�#�-�)�#"
%496� ���#3�� �(�-�)���)� �#��%�A>Bo���@N?Ph�(�6K!�(���(34�#Mp*(���q����%��+"M1HG�h��$�����K!��� ���6� �����6� %,%� '�#"+"�3������#�FH-Mp*n�6����������
�#"+"kr���"+K`%���%T�0��"+"S��%T�����s���9�$��'�(���(3L�#Mt�#*(*2�#3�K������" M�AvuwMt� �:*234����%�� ���x� ��%q !��yG�+ ?$6 z�# ,96"+� ��$6K`�1���
\#A+{#|f]!�(^>5:�����&�#*(*2��"�(3������#3.%4��*2�)� �#�}HG�(�~�0�(�(�tN?gq���6K�NSP�*(����HG�T$�%4��K�/��#3FHG�#���������&"�#����� ��$6K�� �6�#"
 '���)*U�6� ���1���6KO�����D<���3��+���)� �#�8��/������!NSP'� ��9�$��Q�(���(34�#M�A

� P



� ���:�i�����
���6�:�6�������6�s�����c���
�)���
Bo���F9�34�=K`$6*2�)� �#����/i���}[#\#\i]!�(^��o� H����# �� %,�0��"+"�%L$6� ����K'���&��%4$�9G�(3�*2�#�:K`$6*2�)� ���1�����7�S"+� �:�#*?$�%�� ���
 ,�=K`�(34������*n������" �#�#M�5O��%4%4�=*(�+������K���� �����1%� '�#"+"l��$: 7HG�(3T��/Q34��*(� 3�*2$:"+���)� �#��%�����34��K`$6*2�������}*2�#%4��%@��/
*2�#��%4��3L$6*2�)� �#�;���6K.�#9G�(3����)� �#�6A.Bo���F����*n������" �#�#M K#�(<#��" �#9���Kf/��#3¡������B7¢l��£�R¤B��(%4�'¥��#*(�+"+� �¦M ��B7B7¥o�¡���
§ ¢k�`¨t*(���FHG�i$�%4��K7��� ���T !� ���#30*U�6�����#�(%7/©�#36���6� %:9�$�349G�#%4�CH-M!K`�(%�� �#�6� �����?"+� �6�#*w�0�#34EG� ���F���0g#A ª�\#[0«D¬kI
���+A ��A!�����1/��#$�34���&�6��3� ,�#�6�+*,��/6�����1£6¢k­®*(��<=� �)� �(%��?�7�6�+*n�¯� %h���#�T/���3./�34�� °�����1N?¥x/�34��±)$��(�6*2M���/6�����
B7B7¥�"+� �6�#*h��g#A � «D¬kI���A

Bo���. '�#*n�:� ���h�0�#$6"+KOHG�!*2�� ,9G�#%4��K'��/C�'g#Pi]!�(^²����9�34��� ��³���*2���#3�5w�'g#g#|l]'�(^²"+� �:�#*h���6K>����34�(�
96��%4%L�(%�� �@�?P � \l]'�(^´"+� �:�#*(5���� <G� ���O�Cr��6�#"(�(���(3L�#M.� �h�(y=*2�(%4%o��/`�����,K`�(%�� �#�F<J�#" $��0��/�[#\#\k]!�(^´��[#g#Xl]'�(^
� �F���6� %o�(yG�# ,9:" ����A0BC�6� %�� %o�#H��)�#� ����K?H-M.��%4%L$6 '� ���>���@�#*(*2��" �(3����)� ���D�#3��#K�� �(�-�:��/���HG�#$���g#|k]'�(^Oµ# '5��0��"+"
HG��" �)�x�����'�4<#�(3����#�h<��#" $��¡�#H��)�#� ����K@���hB?B7¥@�#���O"+��34�#�¡�-$6 ?HG�(30��/6*(��<=� �)� �(%F/���H�3��+*(������K>H-M�¢W$�34�#9G�����
*2�� ,96���:� �(%@¶ � {c·~A

�:¸�¹ º�»:���:¼¾½����6¿��
Bo���e"+� �6�#*>� %>*2�� ¡9��#%L��K!��/C*23LM#�� ,�GK#$6" �(%�5����#*n� *2�#�-�)�#� �6� ���e��� �#�-�O�#*(*2��" �(3����)� ����*(��<=� �)� �(%�AVR¤*2�� ,9:" �(���
K`�(%�*23�� 9��)� �#�&��/6�����O%4M-%4���� À*(����H��8/��#$��6Kf� ��NC��/�A?¶ � Xc·~A�Bo���O�(y=� %4�)� ���sK`�(%�� �#�;/��#3.*234M#�#%4�)����%�5w����"+� $6 
�)����E-%�5=��$����(34%!���6K&*2�#$�96" �(34%.*(���&HG�O$�%L��KT��� ���&�#�6" M} '� ���#3!*U�6�����#�(%�A1Bo����K�� Á��(34�(�6*2�1� ��/©34��±)$��(�6*2M
 '��E#�(%i�����¡*(�4<G� �)� �(%l%4���#34���(3�5`�7�6�+*U�F�0�#$6"+KVHG�¡*2�� ,9G�(��%�������KO/��#3CH�M�$�%�� ���'" �#���#�(3CHG���# ���$�HG�(%oHG�(�~�0�(�(�
*(��<=� �)� �(%�A

Â�û�Ã�û�Ã Ä:�
Å�ÿ�Æ�ÿ�Ç�
¡�
���e�)È��`É
	>É��
ÊJËÌÇ)

Bo���,K`�(%�� �#�F��/`�����,*(��<=� �)� �(%S/©�#3QB7B7¥8" ��K7���'���F�#9��)�+ '� I(��KS�#�(�� ,�(��34Me� �����(3� ¡%6��/`%L$�3�/��#*2�kr���"+K`%�5��6� �#���(34Í
�#3�K`�(3F ,�GK#�O��¬V�D]��7K��# ,9:� ���8���6K@*2�#$�96"+� ����AoR´%�*(�#"+� ���!��/����6� %�K`�(%�� �#�p/©�#3?�����!¢k£6¥:¢;� ��³���*2���#3FK`�-�(%
���#�1*U�6�����#�������(%4��9�34�#9G�(34�)� �(%�5S���6K������p/���H�3��+*(���)� �#� ����*U���6�+±)$��(%!�0�#$6"+Kq���#�!H��@<#�(3LMxK�� Á��(34�(�-�)5k�����
/�34��±�$��(�6*(� �(%7HG��� ���8±)$6� ���.*(" �#%4��A

¢l� �#���7�:� ���(ÍL*2��"+"=*(��<=� �)� �(%>��3L�!� ��%4�)�#"+" ��K8� ���O*23LM#�� ,�GK#$6" ��5-��� <G� ���1�S���#�)�#"w�#*(*2��" �(3����)� ���q" �(���#������/
X#A+{#{k !AQBo���O" �(���#������/������!*234M#�� ,�=K`$6" �'� %�g#P#A+Pi '5=� �:*(" $6K�� ���@���x±)$6�#K`34$�9G��" �(%¡���6K@�VHG���# ´9��#%�� �)� �#�
 ,�#�6� ���#3�ASÎ��(�(9:� ���!�(y=�#*2�)" M@�����TB?B7¥�K`�(%�� �#�s/��#3?�����T*234M#�#%4�)���O" ���#K`%S�����!" ���l�(3Vr6"+"+� ����/��#*2���#3�5��7�6�+*U�
� %D���#�!�+ ¡9��#3L�)�����!/��#3D���6� %.� ��³���*2���#3�A@BC���>�(���(34�#Mq���#� �&9G�(3! ,�=K`$6" ��� %.g#g#|k]!�(^¾��� ���;�F�#3��#K�� �(�-�D��/
g#|i]!�(^>µ# !A´Bo����"+� �6�#*8� %1*2�� ¡9��#%L��Kf��/l����34�(�p ¡�GK`$:" �(%�5i�¦�l�p��/l������ �HG��� ���;� �}������34��*(� 3�*2$6"+�����#3�A
B:��H6" �.X,%4���)�7%7�����! '�#� �s*U�6��3��#*2���(3�� %4�)�+*2%,��/������.*(�4<G� �)� �(%�A

ôHã~ÏCäAé?Ð�áRõkãpÛAë3ò Úóå~ÑPãpï?ãnå�è�é�ï�ÛAî�è�ÛAå�îwÒ�ÓPènÑué�åíãWðíÛ%è�Ô�Ý
­:��3��# ,�(���(3 ^?�#" $��

¥`$��6K��# ,�(���)�#"�Õ; ,�=K`�!/©3L��±�$��(�:*2M g�ª�\#[#A+[.]�¬iI
Ö $: 7HG�(3Q��/o*2��"+" % a
R>*(*2��" �(3����)� ���.�#3��#K�� �(��� g#|i]!�(^Oµ# 
×7Ø g#\
Ù Ø
�o�#$�96"+� ���8*2��"+"����1*2��"+" g#A+[#X#Y
ÚiÛ�Ü~Ý�Þ�ß#Ú Ý�à~à P
á¡Û�ÜUÝ�Þ-ß#Ú Ý�àUà ª�P'����µ#]!^Oµ# 
��â ß ×h�o9G�(3�*(�4<G� �¦M g#\ � |.ã
¢=Á���*2�)� <#�e" �(���#��� \#A+a#|#[! 
B��#�)�#"6" �(���#��� g#A � [#|! 
RS9G�(34��$�34�!K��+�# ,�(���(3 {�ª�A+{! ' 

�#�



Bo���'�#�6" M} ,�=K�� r6*(���)� �#��%����s '��E#�.����������B?B7¥¯*234M#�� ,�=K`$6" �'�0�#$6"+K@HG�'�����1" �(���#������/6������� ��Í
K�� <=�+K`$6�#"�����"+� $: Z�)����E-%.���6KT��/6�����OHG���# Z��$�HG�(%¡HG�(�~�0�(�(��*(�4<G� �)� �(%�A1Bo���O��$��:� ���e%4M�%L���� '5=�����8� ��9�$��
*2�#$�96" �(3F���6K�¬V�D]ä*2�#$�96" �(34%�K#�O���#�7���(��K����-M&*n�6�����#��A

Â�û�Ã�û�å æ:ç
ÇOè7é 
ê�`
LÆnÇ)	
¥`�#3i�����hK`�(%�� �#�8*2$�343L�(���o��/�g#\#\Gë=R>5������0HG���# �9G�)�0�(3i9G�(37*(��<=� �~M8� %?g#A ª#ªlE��ì� �O�����Dg#g#|k]!�(^í"+� �:�#*Q���6K
ª�A � g=E-� � �T�����V34��*(� 3�*2$6"+�����#3�AS¬i���l�(<#�(3Q�����ONS¥@9G�)�0�(30���(��K`��K�9G�(3,*(�4<G� �¦Mq ?$�%4�0HG�?�6� �#���(30HG��*(��$�%4�O�
9G�(3�/���*2�� '���)*n�:� ����/��#37���6� %>" �)�¾*2$�3434�(�-�7�l�#$:"+K8" ���#KO���!$���34����%4�#�:��H6" �.*2�#$�96"+� ���1��×7ÜUî>ïtg#ð ª@ñfg#\cò!/��#3
�����>"+� �6�#*?���6KD����34�(�S�)�+ ,�(%," �(%L%V/��#3l�����?34��*(� 3�*2$6"+�����#3���ACRx<J�#" $��S��/=× ÜUî ï_g0ñ!g#\
ó(5��+A ��A7�QH6���:K`���+K`���O��/
g�ª�\k¬kI�5�%L�(�� ,%?9G�#%4%�� H:" ��ôw�7¢luwRO¥�� %V�(<#�(�19�3L�#9��#%�� ���O���!$�%L�.× ÜUî ï®P�ñfg#\ ó /��#3?�����h�(���(34�#Me$�9��#3��#K`�
¶ � [c·~A7BC���'N?¥19G�)�0�(3Q���(��K`��K>9G�(3D*(��<=� �~M�� �@HG�#����*(��%4�(%>� %7��� <#�(�p� ��B:��H6" �.[V���#�#�(�����(3S��� ���@�����¡HG���# 
9G�)�0�(3���� �8E-�õ��A

ôHã~ÏCäAéSö~áHòPÚ'÷#Ò4ødé�ïW÷"é�ïfåíãWðíÛAè�Ô�ùÌú�û&ü�Ý
­�HG���# × ÜUî ï_g#\ ó × Ü~î ïxP�ñqg#\ ó

g#g#|l]'�(^°"+� �6�#* g#A ª#ª |#A+X � A �
Ni��*(� 3�*2$6"+�����#3 ª�A � g X#A ª |#A+g

Bo�0�F%4��" $��)� �#��%h*(���eHG�?$�%L��K./��#3������>NS¥@%4M-%4���� 'ý:�#���SE=" M�%L��34�#�e9��(3¡*(��<=� �~MT�#3��#���,EG" M-%4��34�#�T9G�(3
 ,�=K`$6" ��A6d2�.�����Vr�34%L�k%�*2�(�6��3�� �@�?E=" M�%4��3L�#�qK`��"+� <#�(3�� ����[7����g#\GE-�þ�6��%0���>H��>K`�(<#��" �#9G��K�A:d2�l�0�#$6"+Kh���#�
HG�S���-��K�� Á��(34�(���D/�34�� ´�����'�7¢ku6RO¥�E=" M-%4��34�#��%Q�7�:�+*n�e��� <#�!{GE-� ���Dg#A+|i«D¬kI�A7�����O¬k^t9G�)�0�(3Q%4$�9�9:" M
9G�(3, ¡�GK`$:" ����[SEG" M-%4��34�#��%��W�0�#$6"+KhH��>�7�#�-�=KD��*2�#���� !�+*V*2�� ¡9�34�� '� %4��ACd¦�.�����S%L��*2�#�6K�%�*2�(�6��3�� �@�� ¡�#34�
9G�)�0�(3�/�$6"-EG" M-%4��34�#�8�6��%7���'HG�!K`�(<#��" �#9G��K8��{#\¡����[#\GE-�í��A

d2��HG�#���x*(��%4�(%�5����p�(���(34�#Mf%4�)��H6�+"+� �¦M���/Q�8/��(�ÿg#\�� � *(���sH��!�#H��)�#� ����K8$�%�� �������¯NS¥_/©�(��K#H6�#*nE
%4M-%4���� /��#3T9��6��%4�����6K;�# ,96"+� ��$6K#����/0�����p�#*(*2��" �(3����)� ����r���"+K}��%fK`�� ,�#��%4��3�������KfH-M��������(y-9��(3�� �(�6*2�
���#� ����K1����B7B7¥����6K��?¢ku6R>¥oA

Â�û�Ã�û¬ü Ä:Èê�`É���Ç)� ÿ��OË É)�
�
d2�?� %S��%4%4$6 ¡��K,���6���C������*(�4<G� �)� �(%¡��34�73L$����6� ���O���S�0r���"+K!" �(<#��"#��/�g#|i]'�(^Oµ# ¾��g�ª�A � X�]!�(^��(���(34�#M>���#� �6�
��� ��� �e×7ØF��/lg#\
Ù Ø ���!�h���� ¡9��(3�����$�34�>��/kPiÎhA�d2�q�����(%4�8*2�#�6K�� �)� �#��%¡�����O9G�)�0�(3!K�� %4%�� 9:���)� �#� ���!PiÎZ� %
P#\G� 9��(3O*(��<=� �~M�A!Bo���@N?¥ " ���#Kf/�34�� v�����@" �)�0�(3¡96��34�V��/=�����@� ��9�$��F*2�#$�96" �(3,34�(9�34�(%4�(�-��%O�����(��"+� ��� H:" �
/�3��#*2�)� �#�8��/����6� %��# ,�#$�������" �(%L%?���6����g#Y'��ASBo���,���#�)�#"wNS¥�" ���#K�����PiÎ � %7�����(�p|#\#\G� ������3L�(�! ,�GK#$6" �(%
96" $�%?�����D9�34��� ��³���*2���#3�56�+A ��A,P#|!*(��<=� �)� �(%���A¡Bo���D%4�)���)�+*h" ���#K����FPCÎh5W ,����%4$�3L��KO�#�8�����Dr�34%4�h*23LM#�� ,�GK#$6" �
��/wB?B7¥o5�� %h{�� ¶ � ac·~AQBo���V���#�)�#"-%L�)���)�+*D" ���#KF�l�#$:"+KF�����(�eH��,��/������,�#3�K`�(3���/ � \G� /��#30����34�(�' ,�GK#$6" �(%
���6K>�����!*(��9���$�34�.*(�4<G� �¦Mp*234M#�#%4�)���)A

RQ�Sª�A+|kÎD5J�����.N?¥�" ���#K�*2�� ,�(%O '�#� �6" M&/©3L�� í�����T� ��9�$��h*2�#$�96" �(3L%�Aid2�7�0�#$6"+KOHG�¡��/��������#3�K`�(37��/
\#A+|G� 9G�(3h*(��<=� �~M�A,Bo���,%4�)���)�+*�" ���#KO9G�(3h ,�=K`$6" �!� %�P � �íAWBC���¡���#�)�#"w" ���#K1���7ª�A+|iÎ¯�0�#$6"+K>�����(�8H��,��/
�����D�#3�K`�(3Q��/og#\#\G�íA

RQ�.X#\kÎD5������1NS¥�" ���#Kp/©3L�� Z�����8*2�#$�96" �(3L%D�l�#$:"+KeHG�@" �(%L%h���6���;g#\=� 9G�(3!*(��<=� �~M�A�Bo���O%L�)���)�+*
" ���#K8� %Fa#\G� 9��(3F ,�GK#$6" ��AQBo���,���#�)�#":" ���#K8����X#\iÎx�l�#$6"+KO�����(��HG�¡��/������D�#3�K`�(37��/:|#\#\=�õA

�:¸�� º�»:���h���-�����c���
�)���
Bo���O9�34��� ��³���*2���#3h���+"+"lK`��"+� <#�(3T��g#Pl]'�(^O5kg#\#\=ë=R¾HG���# Z��/69G��"+��3�� I(��Kp���6K@$���9���"+��3�� I(��Ke��" ��*2��34�#��%@� �
������/��#3� ¯��/G� � |#Pk]1¬kI�5�\#A+P#[W96�qH�$��6*n�O��3��#� �:A0BC����*(��9���$�3L�h���6K,�������#*(*2��" �(3����)� �#�@��/������7��" ��*2��34�#��%,� %
9G�(3�/��#3� ,��K?H�Me�0�6� ���(ÍL*2��"+"+5
	�ïxg#5�g�ª�\#[¡]�¬kIh����*(��<=� �~M��+K`�(�-�)�+*(�#"`���¡�����#%4��$�%4��K>� �O�����D����"+� �6�#*(A6d2�7� %
���#$�%L��K.� �&�?%4�(96��3������'*234M#�#%4�)���h���:KD9G�)�0�(34��K�H-M1�7%L�(96��3������,EG" M-%4��34�#�:AQBo�6� %09�34�#9G�#%��#"�*(" �#%4��" M�/���"+" �)�7%

� ª



�����T%�*n���� ,�e��/o�����fB7B7¥t" ���7ÍL*n�:��34�#�@9G�(3�H�$��6*n�x� ��³���*2���#3F���:���F�:��%FHG�(�(�sH�$6�+" �@���6Ks*2�� ' '� %4%�� �#����K
±)$6� ���D%����)� %�/��#*2���#3��+" M@H-M&�O���#*("+��M�����34%��4M��#34�#$�9x¶ ª�\c·~5W���7�����!NS¥�/©3L��±�$��(�:*2M.��/:g � \#\k]�¬iI�A

Â�û�å�û�Ã 
kÈ2Éñþ�É

êÇL�8
ê�)ç
Ç�	>Ç
B���HG�&*(��9���$�3L��K8H-M���	 ï�gf*(��<=� �~M�5l��" ��*2��34�#��%'���(��K1���f�6��<#���.�6� �#���(38� �6� �)�+�#":�(���(34�#Mp���6���_� %O34�(Í
±)$6� 34��K���� ���t�f" ���l�(3.�#3'�#3��#K`��K�	 *(�4<G� �¦M�AtBo�:� %O%4�� ,�(�7�6���8*2�� ¡96"+�+*(�����(%!�����@��" ��*2��3L�#� %4�#$�3�*2�@H�$��
��<#���+K#%¡�����eK#�(%�� �#�����:K1/���H�3��+*(���)� �#�f��/i�h%49G��*(�+�#":*(��<=� �~M�AO¥`�#3'���}�#*(*2��" �(3����)� ���@�#3��#K�� �(���,��/ig#|i]!^Oµ# 
%��+ ?$6"+���)� �#��%S%4���)�t���6����P#|#\=E#�(^í��" ��*2��34�#��%F��34�D�(m�*(� �(���)" M�*(��9���$�34��K�5-H�$��:*n����K@���6K8�#*(*2��" �(3�������K�AVBo���
H�$��:*n�x/©�#3� !���)� �#�}��/o�����e$���9G��"+��3�� I(��K1��" ��*2��34�#��%1� %8 '�#K`�TH�M¯ ,�=K`$6"+���)� ���������e�#$��_*2$�3434�(�-�>��� ���_�
� |#Pk]�¬kI'%�� �#�6�#"l��9�96"+� ��K@���8�����1*(�������=K`�(Ín�#3��+K8%496�#*2�'3��������(3h���6���pH�M�$�%�� ���p���;N?¥t*n���#9�9G�(3.� �������
HG���# ¤"+� ����AD¥`�#3,9G��"+��3�� I(��K'��" ��*2��3L�#��%�5o�D9����#���G*(�������GK`�����+"+"�HG�e�+"+" $6 '� �6������K!H�M�����N?¥&%4M-�6*n��3L�#�6� I(��K
"+��%4�(3�A!d2�&HG�#���;*(��%4�(%�5wH�$��6*U���(%.��34�!�����(��*2�� ,9�34�(%4%4��KeH-Mq<#��" �G*(� �¦M; ,�=K`$6"+���)� �#�¯�#" �#���s��P#A+|l K`3��+/��
��� ��� � � |#Pk]�¬kIO%4$�H��6��3� ,�#�6�+*QH�$��6*n���(3O����¬Su��¡*(��<=� �~M�A@BC������3�����%4<#�(34%4�8/��=*2$�%�� ���&� %¡�(��%4$�34��K1�#" �#���
���6���!K`3��+/©�V%496�#*2�>H-M8�~�0�@%4��" �(�����+K��#"G%4���#34�O '���#���(�)�+*!" �(��%4�(%�A,RO/����(3D������*(��9���$�34��*(�4<G� �¦M�5W��3�� 9:" �(��%!��34�
$�%4��K�A

Â�û�å�û�å �0Çê�
	��
�`���
	�ÿ���

Bo���8B?B7¥¯� ��³���*2���#3F�6�#KeHG�(�(�&�(y-���(��%�� <#��" Mf%��+ 7$6"+������K8$�%�� ���@%4�(<#�(3��#"k*2�� ¡9�$����(3.*2�=K`�(%�50� �&96��34�)�+*2$:"+��3
­�R>NS]1¢l£�ROAJBo���kr�34%4�w3L��±�$6� 3L�� ,�(���Q/��#3:$�%�� ���?%L$6*n�@*2�GK#�(%Q� %o���,�6�4<#�¡�V*(�#"+*2$6"+������K' !��9���/`�����,*(��9���$�34�
*(��<=� �~M!�#3��#K�� �(�-��%V� �!�����h��yG� %l34�(��� �#�6AQ¬k�(34��5
�0�7³�$�%4�C�6�4<#�7%�*(�#" ��KhH�M@�D/��#*2���#3l��/Gg � \#\#µ#g�ª�\#[S������" �(���#���
��/������¡r���"+K@ '��9@�#�@�����!��y=� %Q��/������OB?B7¥��:� ���(ÍL*2��"+"W*(��<=� �~MeH-M.E#�(�(9:� ���O�����,%��# ,�!*2�-�(m1*(� �(�-��%F/��#3Q�����
¥`�#$�3�� �(3Q%4�(3�� �(%����6�����,��%�$�%L��K�A�uw�(%��+K`�(%�5=K`$��S���>�����S<#�(3LM1" �)� *U�6��34�#�¡9G�(3lH�$��6*n�:5#%496�#*2�'*U�6��34�#�'� %����#�
�(y-9���*2����K@����96"+��M��F34��" �8���6Kf�O%�� ����" �O96��34�)�+*(" �!��3��#*nE=� ���p*(���&HG�>$�%4��Kf��¥o� ��Aig#X#��A@u6M�%4�)��34�)� ���8��� ���
��H�$��6*U�1�(y-���(��%�� �#�f��/k{#\
b�����/=��������¬Su}�,�4<#����5i�+A ��A'�hª�X#\=9�%VH�$��:*n��" �(���#���65C���6Kq��9�96" M=� ���f� � P=E�^
9G����Eqr���"+K&�#*234�#%4%F�����1��¬Su�����965W�l�.�#H��)�#� �����������1*(��9���$�34�1*(��<=� �~M��#$���9�$��¡�����!H�$��6*U�&96��3��# ,�(���(3L%
%4$6 ! '��3�� I(��K�� �pB:��H6" �.a#ý

Bo���VHG���# ®�(�-<#��" �#9G�D�6��%��#" %4�OHG�(�(�@96" �#������K8��¥:� ��Awg#[#�7��%4%4$6 !� ���������� '� ���)���6*2�D��/:PC ' } ¡3��#K�A
�����!*(���1%4�(�D�����¡%L��34�#���1/��G*2$�%�� ���O�(Á���*2�?��/������.*(��9���$�3L�!*(��<=� �~M�A

Â�û�å�û¬ü �kËÌÇL�)ÆnÈ2É
�f
êÉ
ÊJÈ¦�êÇ
RV%T� �������1B7B7¥x� ��³���*2���#3�5w�����'��" ��*2��34�#��%4�#$�3�*2�1� %T�1P#|#\OE-^Z�����(3� '� �#�6�+*D��" ��*2��34�#�s�#$��6AORÀ\#A+|1*( ��#5
¨O[�ª�|!¢k�+ !�#*hK�� %49G�(��%L�(3h*(�������GK#��5w/��#3?�(y=�# ,96" ��5w*(����K`��"+� <#�(3O�'/©�(�Z ,ROAW�`$6*U�p�'*(�������=K`�T� %> ,�#$��-����K
��� ���x�1K#�(��%4��" M; ,�(%L����Kp*2�#�-��34��"6�#3��+K896"+�#*2��K1<#�(34M;*(" �#%4�&����HG�#$��@g#\#\=ëk '��A�R K�A+*(A�H6�+��%><#��" �)���#��� %
��9�96"+� ��K'���1*2$��7�#Áq�����h�#$��s*2$�3L34�(���)ASB��!���6���7<#��" �)���#��� %?%4$�9��(3L9��#%L��KT� � |#P!]�¬iI�%�� �#�6�#"w�#K#³�$�%L����K�� �
%4$6*U�&�V�,�4M!���6���Q�����,�� '� %L%�� �#�@�)��E#�(%796"+�#*2�,�#�6" Mq/©�#3 � \
bk��/�9��6��%4�V���#*n��%��+K#�V��/������' '��y=�+ 7$6 !AQBo�6���
*2�#3434�(%L9��#�:K`%7����P�ª�\ b ��/�9��6��%4�D�(y-���(��%�� �#��/��#3?�����.g�ª�\#[l]1¬kI@���#3?ª�X#\=9�%���AS�#�(<#�(3��#"w"+��HG�#3������#3�� �(%V�6�4<#�
$�%4��KO%4$6*n�s�O ,�(�����=Kp¶ ª�\
5Jª�g
5-ª�P(·~A

ôfã~Ïuä%é���á��ßéíãnì�÷=ãnï?ãpì�é�è�é�ï�îDãnèfènÑCé åíã~÷uè�æCï�é\åíãWðíÛAè�Ô;é��íÛAè?Ý
¢=���(3L�#M g#P#A+{k]'�(^
u6$��6*n�s" �(���#���s��3�A+ !A %�A+� \#A+|l ' ��\#A � b ��/:g�ª�\#[!]�¬iI��,�4<#���
¢=���(3L�#M.%49�34���#K@��3�A+ 'A %�A+� g#P � E#�(^

� |



distance on axis  in mm

0 200 400 600 800 1000

E
ne

rg
y 

in
 M

eV

0

2

4

6

8

10

12

14

ÚPÛAÜ"ÝPÞêÐ~á��hëCé�ï�ÜêÔ�Ü"ãpÛ%ëhÒ�Ó÷ã;ù�����ú~é� �ÛAë"! éçå�è�é�êré�äAé�å�è�ïnÒ~ë�ÛAëíènÒiã:Þ�#��`ö9õ%$'&sëuÛ%ëué�( å�é�äAä�)uâ3åíãWðíÛAè�Ô�Ý*)?æ�÷"é�ïn÷#Ò~î�é�êkÛAî�ènÑuéi÷Cä©Ò~è
Ò�Ó/ènÑCé\ì�ã���ÛAìbæCì ãpå�å�é�äAé�ï?ãpè�ÛAëCÜ,+Cé�äAê�ãnä©Ò~ëuÜ ènÑCé;ã���ÛAîlù ÛAëøã~Ý æ=Ý�ü�Ý

0.0 1.0 2.0 3.0
Distance on axis (m)

0.0

1.0

2.0

3.0

B
ea

m
 r

ad
iu

s 
(m

m
)

ÚPÛAÜ"Ý9Þ�ö~á,�ßé�ãnì é�ëíðñé�ä©Òê÷"é ènÑCïnÒ~æuÜ�ÑiènÑCé�÷uï�é ÏCæuëCå~ÑCÛAëCÜ:êCï�Û©Ó è5în÷=ãnå�érãpëCê�ènÑué�åíã~÷uè�æCï�é�å�ã�ðíÛAè�Ô�Ýbô=ø�Òkì�ãpÜ~ëCéçè�Û%å;äAé�ëuî�é�î¶ãnï�é
æCî�éçê�ÛAë�ènÑCé êCï�Û©Ó èfîn÷Pãpå�éíÝ=ô=ÑCé\å�ã~÷Cè�æuï�é\åíãWðíÛ%è�Ô7ÑPãnîsã÷î�è�ïnÒ�ëCÜ�Ó Ò�å�æCî�ÛAëuÜ é�-"é�å�è?Ý

Â�û�å�û/. 
kÉ
ËÌ�
È~ÿ10êÇL�@
LÉ�Ê-È2�LÇ
Bo���sK`�(%�*23�� 9��)� �#����/l�����89G��"+��3�� I(��K�%4�#$�3�*2�s���6K&�����p*2�#��%��+K#�(3����)� �#��%e���6������3L�8��� <#�(�õ� �;���6� %.34�(9G�#34�
H-M;]'RO]!dh�(y-9��(3L��%@� ��������� 3>9�3L�#9��#%��#"l��%4�(�&�#" %4� Ni��/©%�A,¶ ª � ·D���6Kx¶ ª#ª�·~�F*(���t�#" %4�}��9�96" M����(34��A1dc/C�����
"+��%4�(3'9�$6" %4�f� %O%4���#34���(3O���6����ª�X#\W9�%�5o�����(3L�T�F�+"+"w���#�FHG�&" �#%4%4�(%8� �������f*(��9���$�34�&*(��<=� �~M�5¡�+A ��A;��g#\#\#Y
��3�����%� '� %4%�� �#��HG�(�¦�l�(�(�1�����.*(�������=K`�.���6KF�����."+� �6�#*(A

d2�, !��M'HG��5#���)�0�(<#�(3�5-���6���0H�$6�+"+K�� ����%4$6*U�q�?%4�#$�3�*2�>���,P#|#\WE�^ *(��$�%4�(%DK�� m1*2$6" �)� �(%�A:d2�T���6���,*(��%L��5
�@g#\#\GE-^ %4�#$�3�*2�8*2�#$6"+KTHG��$�%4��K�5C/���"+" �)�0��KeH�M��F%4���#34�'g�ª�\#[_]�¬kIO���#3� '�#" ÍL*2�#�6K#$6*2�)� �����#*(*2��" �(3����)� ���
%4��34$:*2��$�34��5C� �6*234����%�� ���@��" ��*2��34�#��%D�(���(34�#M8�������!" ����%4�!P#|#\WE#�(^>ACBC�6� %¡���+"+"������ �����(3!*(��$�%L�O��3�����%� '� %L%�� �#�
9�34�#H:" �� ,%7���#373L��K`$6*2�¡�����¡9����#���G*(�������=K`�."+�+/��(�)�+ ,��A

� {



Â�û�å�û¬ú ý�Ê32)ç
�
È�	>É
� ÿ��42)ÊJ����ç
Ç)Èh�L�
Åuÿ�Æn�
Bo���k%4$�H��6��3� ,�#�6�+*�H�$��6*U���(3l� %��?B7]�\#g#\?*(�4<G� �¦MD��� ���T�C34��K`$6*2��K7����9h���F� �:*234����%4�k�����i%4�-$����0�+ ,9G��K����6*2��A
d2�s�����fB?B7¥tP#g#{i]�¬kI� ,�GK#��"+5Q� �F�¡��%8 '�#K`�e��/i%4�)�#� �6" �(%4%O%4���(��"+5S*2�#9�9G�(3>96"+������K�� ��%��+K`��A�BC���.%L��$��-�
�+ ,9G��K����6*2�¡�¡��%FP#A+Xk]1ã7ACRQ� � |#Pk]�¬iI�5��#���D�0�#$6"+K>�#�(�

â65?ï � ð ª?]1ã
���6K�*2�#$:"+K>9�34�=K`$6*2�'� � PGE-^í9G����E.r���"+KO��� ���

7 ï Ú �
â65 ï � \#\�� ð

RV%7���6� %F� %F�'�o� 9����l�(3�5JHG�(�����(3�*2����"+� ����� %734��±)$6� 34��K8���6K��VH�$6" Ef*2�#9�9G�(3�K`�(%�� �#�p� %7³�$�%4�)� r���K�A

�:¸98 :.�-�
�������6½�¿��������<;)��»:�>=p�
�f�?�(�-<=� %����#�F���q� �6K`�(9G�(�6K`�(�-�C�#34H6� �i3L��*(� 3�*2$6"+���)� ���e�#*(*2��" �(3������#3D��%V����� ��³���*2���#3'¶ ª�|c·~A:R¯%�*n���� !���)�+*C<=� �(�
� %7%4���)�7�p� �s¥:� ��A6g#a#A

0
?

5
@

10

15

0
?

10 20 30
A

40 50
@

(m)
B

(m
)

Sources
C

Quadrupoles
D

RF Cavities Bending Magnets

ÚPÛAÜ"ÝßÞ���áE)uâ�Û%ëF! é�åçènÒ~ïRä¬ã�ÔcÒ�æCè?Ý

RO/©���(3��:r�34%4�kg#g#|k]'�(^t"+� ������30�#*(*2��" �(3������#3o�����iHG���# ��(���(34�#MO� �6*234����%L�(%0/�34�� _g#Pi]!�(^�����g#P#Xk]!�(^>A
Bo����r��:�#")�(���(34�#M�5�[#g#Xi]!�(^O5�� %C�#H��)�#� ����K,�F� ���'����34�(��96��%4%L�(%i����34�#$��#�8�,P � \l]'�(^õ '�#� �'%4$�9��(3�*2�#�6K`$6*2��Í
� ����"+� ������3h�#*(*2��" �(3������#3�ASBo���Og#P#Xk]'�(^®HG���# � %hK`�(j���*2����KF���O�����' '�#� ��"+� �6�#*l����3L�#$��#�@�����'"+��%4�hK�� 9G��" �
��/����;�#*n��34�� '���)�+*!*U�6�+*(�����.�7�6�+*n��� %T� �-��34�GK#$6*2��K&���D�����O�(�-��34Mq��/6�����8 '�#� �¯"+� �6�#*(A>RQ�h�����O�(y���34�� !� Í
�)� �(%,��/G�����@ '�#� ��"+� �6�#*���3L�����#3�� I(�#���)�#"�HG�(�6K�� ���� '���#���(��%,���& ,�(34�#�F�����hHG���# ,%V��/iK�� Á��(34�(�-�S�(���(3L��� �(%
� � |#Xk]!�(^O5¡|#[#Xi]'�(^O�FHG��/©�#3L���#��� ��������34�#$��#�¯�����}"+� �6�#*(5>���6Kp���tK�� 34��*2�e������ ����������� 3@3L�(%49G��*2�)� <#�
��3�����%L9��#3L�QH����# "+� ���(%?�#37���.�����!¢k£6¥:¢;� ��³���*2�)� �#�1HG���# "+� ����A

Â�û¬ü�û�Ã Ã
åHGEI8ÇKJL2êÇL�
	�Ë�ÿ���Ç
Bo���1HG���# � %f� ��³���*2����K¯���fg#P#Xi]!�(^ <G�+�s��g#[#\ b K`�(<=�+���)� �#�¯�7�6�+*n�õ� %f� %4�G*U��34�#���#$�%q��â%MON}ï \#�T���6K
�#*n��34�� '���)�+*!�OP�Qq���6Kf� ��%TK`�(3�� <����)� <#��PSRTD<����6� %4� ���¡�����O�(�6KT��/=�����8K#�(<G�+���)� �#�6��A@BC��34�(��{#\
bSHG�(�6K�� ���
 '���#���(��%q���6Kq%�� y_±)$6�#K`34$�9���" �(%�5C���&HG�@�#34�����6� I(��K�� �}����3L�(�p/��# !�+"+� �(%�5¡��34��$�%L��K��������(Mt��34�p"+� %4����K;� �

� X



B:��H6" �eg#\#��A>Bo���e/��G*2$�%�� ���!H-Mp±)$6�#K`34$�9���" �(%>� %'K`�(%�� �#����K!%4$6*U�����:���S�����@� %4�=*n��3L�#���#$�%O���6K1�#*U��34�� '���)�+*
*2�#�6K�� �)� �#��%F��34�¡�#H��)�#� ����K8���6KF%4$:*n�����6���?�����¡9��6��%4�!�#K#<J���6*2��5w� �@�����D���#3�� I(�#�-�)�#"w���:KF<#�(34�)�+*(�#"�96"+�����(%�5
� %h��±)$6�#"G���sP�ÕkA8¥`�#$�3T�#K�K�� �)� �#�6�#"l±�$6�#K#34$�9G��" �(%!��34�'���(��K#��Ke�����#H��)�#� �p�����1 '���)*U�6� ������/6�����'�#9��)�+*(�#"
/�$��6*2�)� �#��%6	}���6KVU����������V�(����3����6*2�¡��/J�����'K`�(<=�+���)� �#�6Ao�õ� ���@�����O '���)*n����K@� �:� �)�+�#"-<J�#" $��(%�5������V�#9��)�+*(�#"
/�$��6*2�)� �#��%,	�K`�'���#�Q�(y=*2�(��K1[#\k °�#" �#���'�����h��3�����%�/��(3�"+� ���!��¥o� ��AwP#\#��A

ôfã~Ïuä%é:Þ��"áfÞ~ùêÐ9õDéW è�ï?ãnëuînÓ é�ïRäAÛ%ëué\é�äAé�ì�é�ëíè�îYX©ù[ZY\
ü^]_��` #Ìù��a#ÌÞ�Ðßô¶ì6b½Ý
c ���:�6���:�d=p¿����:�-��;

¥��# '�+" M Ö $6 ?HG�(3 RS����" �.��3��#K�� £��(���#���p�� '� ¥o� ��"+K8��B?� N?�#K�� $�%F�� '� ¢kK`�#�T������" �.��3��#K��
­l\ § dc­ � Õ ß � \#A+| \#A+X � {#[�ª \#A+|#X#X � | \

e �:¿��6���:�i��½���;
¥��# '�+" M Ö $6 7HG�(3 Ö �#3� '�#"+� I(��K!%4��34�(���#���s�� � �
� £��(���#���s�� '�
­l\gfD­kg P g#|#A+{#[#X \#A+P
­l\gfD­kP P hD{#A+[#X#g \#A+P
­l\gfD­ � P {#A+{#X#[ \#A+P

-5

15

35
i

55
j

75
k

95
l

0
m

1 2
n

3
i

4
o

5
j

(m)
p

(m
)

βx

βz

10*Dx

ÚPÛAÜ"Ý/ù��"áfÞ~ùêÐ9õDéW qÏ"éíãnì äAÛAëCéCÒê÷Cè�ÛAåíãpä�Ó�æCëCåçè�Û�Ò�ëCî'q Tsr q3t r ãnëuêvu T Ý

Â�û¬ü�û�å èiÇL�uÿ�È2�)ÊJËÌ�
Æ�ÿ�É��L2LÇê�
	²Ë ÿ���Ç)

Bo���F�~�0���#34H:� ��%O��3L�O���#*n�;K`�(%�� �#����K.��� ���f�~�0���#*n��3L�� '���)�+*'g#[#\
bFK`�(<=�+���)� �#��%�5i�F34�(��$�34��"+� ���O��� ���q�~�0�
±)$6�#K`34$�9G��" �,��3�� 96" �(��%>���6K��V96��%L%7����34�#$��#�8�����.*2�� ' ,�#�s�#*n��34�� !���)�+*�*U�6�+*(������A

¥`�#3!���#*n���#34H6� �)5C�����e96�����t" �(���#���t� %��q 7$6" �)� 9:" �@��/C�����fN?¥ �,�4<#��" �(���#���®�Ow�ïì\#ð+P#g#P#a#g#a0 '��A
Bo���>*n�6�+*(�����(%h/©�#30�����?r����F�#K`³�$�%4�) ¡�(����%0��/J�����S96�����&" �(���#����%¡��34�>� �:*(" $6K`��KT� �.�����S34�(��$�34�f"+� ���(%�5�� �T�����
X#A+X#Pk ²" �#���'%4��3��#� �#�-�7%4��*2�)� �#��%>" �=*(������KOHG�(�~�0�(�(�8�����D��3�� 96" �(��%�A

Bo���,±)$6�#K`34$�9���" �(Ín��3�� 96" �(�7/©�=*2$�%�� ���V��/#�����03L�(��$�34��"+� ���(%?� %7��343������#��KV���¡�#H��)�#� �8�k���(�����)� <#�7$��6� �)��34M
��3�����%�/©�(3� !����3�� y&� ��HG�#���@��3�����%4<#�(34%L�D96"+�����(%�A

� [



Bo���1���6� %4�=*n��3L�#�6� %� À� �p�����1��3�*2%e*2�� ,9G�(��%������(%@/©�#3������1*2�#�-��3�� H�$��)� �#�s��/6�����'96��%L%����#�!����3L�#$��#�
�����.*U�6�+*(������A

¥`�#3V���#*n�q�#34H:� �)5������./��=*2$�%�� ���'��/������e��3�*2%F±)$6�#K`3L$�9G��" �(%7�(��%4$�3L�(%7�����T� %L�G*U��34�#���#$�%>*2�#�6K�� �)� �#�����
�����D�(�:KF��/������!*n�6�+*(������A

Bo���� ,�=K�� r6*(���)� �#��%�� �6K#$6*2��K@H-M&�����f*n�6�+*(�����.�#�������.H����# ¤�#9��)�+*2%�5Q/©�#3FHG�#���p96��%L%4�(%�5���34�T���#�
�)��E#�(�s� �-�����#*(*2�#$����>� �����6� %734�(9G�#34�)A

ü�úHGEI8Ç�JL2LÇL��	¤Ë ÿ���Ç
¢k�#*U�sg#[#\
b¡K#�(<G�+���)� �#��� %��#*n�:� �(<#��K'��� ���8����34�(�DHG�(�6K�� ���@ !���#���(��%�A

¥`�#3Q���#*U�p��3�*k�����O/©�=*2$�%�� ���F��/������S�¦�l�8/��# '�+"+� �(%Q��/J�¦�l�8±)$6�#K`34$�9���" �(%,� %h��343������#��K�%4$:*n�T���6���������
9��6��%L�.�#K`<����6*2�(%�5:� �8�����D���#3�� I(�#���)�#"o���6KO<#�(34�)�+*(�#"�96"+�����(%�56��34�h34�(%L9���*2�)� <#��" M8��±�$6�#"�����P�Õ¯���6K8g#ð+|�Õk5:� �
�#K�K�� �)� �#�1���'�����!�#*U��34�� '���)�+*F���6K@� %4�=*n��3L�#���#$�%F*2�#�:K�� �)� �#��%�A7BC���¡��" �� ,�(�-��%F��34�."+� %L����K8� �pB:��H6" �.g#g#A

�õ� ���e�����(%4�O*2�#�6K�� �)� �#��%�5������V�#9��)�+*(�#"G/�$��6*2�)� �#�x	l5G� �.�����V�~�0�>96"+�����(%�5����(<#�(3��(y=*2�(��K`%D[#\i v�#" �#���
�����F��3�����%�/��(3F"+� ���e/��#3>� �:� �)�+�#"y	s<��#" $��(%,3�������� ���f/©3L�� ¤|C $�9����qP#\i ���¥o� ��AoP#g#��A�Bo���h96������" �(���#����� %
��±)$6�#"J���1X#P#A+[#g#[ �  °�Oz � ª�P{w���A

ôfã~Ïuä%é:Þ�Þ~áfö��êÐ9õDéW è�ï?ãnëuînÓ é�ïRäAÛ%ëué\é�äAé�ì�é�ëíè�îYX©ù[ZY\
ü^]�Þs`¢Þ|�~ù���ù��ßô¶ì6b½Ý
c ���:�6���:�d=p¿����:�-��;

¥��# '�+" M Ö $6 ?HG�(3 RS����" �.��3��#K�� £��(���#���p�� '� ¥o� ��"+K8��B?� N?�#K�� $�%F�� '� ¢kK`�#�T������" �.��3��#K��
­lg § dc­ { Õ ß � g#A+\ � P#X g#A+\ g#A+g#a#P#|#P#a \#A+P#{

e �:¿��6���:�i��½���;
¥��# '�+" M Ö $6 7HG�(3 Ö �#3� '�#"+� I(��K!%4��34�(���#���s�� }� � � £��(���#���s�� '�

­lggfD­kg ª P#A+a#[ � [#g \#A �
­lggfD­kP ª hD\#A+a#g#\#a � { \#A �
NS­kggfD­lg P \#A+X#a#X#g#g � \#A �
NS­kggfD­lP ª hD\#A ª�|#a#|�ª�P \#A �

-10

0
~

10

20
�
30
�
40

50
�
60
�

0
~

10 20
�

30
�

40
�

50
�

60
�

(m)
�

(m
)

β
�

z

β
�

x

10*Dx

ÚPÛAÜ"Ýßù~Þ~áfö|��ÐhõDé� qÏ"éíãpì ä%ÛAëuéCÒ�÷Cè�ÛAåíãpä-Ó�æCëCåçè�Û�Ò�ëCîEq T�r q�t r ãnëuêvu Tsr Ó Ò~ïRÛAëCÛAè�Û½ãnä/ðCãnäAæué�î=Ò�Ó^q�]ºÞ|��ì r ãpëCêv�}]_�"Ý
� a



ú��HGEI8Ç�JL2LÇL��	¤Ë ÿ���Ç
Bo���eg#[#\ b K#�(<G�+���)� �#�}� %'�#*n�6� �(<#��KT�F� ���1%�� y@HG�(�6K�� ���1 '���#���(��%�A�B��q"+�+ !� �S��������3�����%4<#�(3L%4���(y-���(��%�� �#�q��/
�����.� ��³���*2���#3�5w/©�#$�3FK�� 9G��" �(%���34�¡�#34�#$�9G��K�� �8�����! '�+K�K�" �¡��/������!��3�*(A

¥`�#$�3>/��# '�+"+� �(%V��/��~�0�q±)$6�#K`34$�9���" �(%F��34�h$�%L��K>�����#K`³�$�%4�?�����h9��:��%4�.�#K`<����6*2�(%O� �8���������#3�� I(�#�-�)�#"
96"+�����F���&P#ð+|�Õ_���6Kq� �1�����><#�(34�)�+*(�#"�9:"+���������&\#ð+|�Õk5C� �}�#K�K�� �)� �#�q���e�����@�#*n��3L�� '���)�+*O���6Kq� %4�=*n��34�#���#$�%
*2�#�6K�� �)� �#��%�A7Bo���!"+� %L�Q��/���" �� ,�(�-��%O� %7��� <#�(�p� �pB:��H6" �.g#P#A7BC���¡�#9��)�+*(�#"W/�$��6*2�)� �#��	05=� �������¡�~�0�'96"+�����(%�5
���(<#�(3O�(y=*2�(��K`%1g#\#\l /©�#38� �6� �)�+�#"�	x<��#" $��(%'3�������� ���}/©3L�� g#\k �$�9���� g#\#\k ä��¥o� ��A7P#P#��A;BC���e96�����
" �(���#����� %7��±�$:�#"J���1a � A+P#|#[#|T ²�Oz�ª � [{w���A

-10

0
�

10

20

30
�
40

50
�
60
�

0
�

10 20 30
�

40 50
�

60
�

70 80
�

(m)
�

(m
)

βx

βz�
10*Dx

ÚPÛAÜ"Ý�ù~ù~áE��öêÐ9õDéW �Ï"éíãpì ä%ÛAëuéCÒ�÷Cè�ÛAåíãpä-Ó�æCëCåçè�Û�Ò�ëCîEq T r q t r ãnëuê�u T r Ó Ò~ïfÛAëCÛAè�Û½ãnä/ðCãnäAæué�îWÒ�Ó�q�]�ù|��ì ãpëCê���]_�ÌÝ

ôfã~Ïuä%é:Þ�ù~á���öêÐ9õDéW è�ï?ãnëuînÓ é�ïRäAÛ%ëué\é�äAé�ì�é�ëíè�îYX©ù[ZY\
ü^]�Þs`��|����Ð�ù�ößô¶ì6b½Ý
c ���:�6���:�d=p¿����:�-��;

¥��# '�+" M Ö $6 ?HG�(3 RS����" �.��3��#K�� £��(���#���p�� '� ¥o� ��"+K8��B?� N?�#K�� $�%F�� '� ¢kK`�#�T������" �.��3��#K��
­lg § dc­ P \#A+|#|#|#\#|#{ g#A+\ � P#X g#A+\ g#A+a#|#a#X#P#[ \#A+P#{
­lP § dc­ { \#A+|#\#X#[#{#a \#A+a#| � \#| g#A+\ g#A+a#|#a#X#P#[ \#A+g#P

e �:¿��6���:�i��½���;
¥��# '�+" M Ö $6 7HG�(3 Ö �#3� '�#"+� I(��K!%4��34�(���#���s�� }� � � £��(���#���s�� '�

­lPgfD­kg ª g#A+{#a#X#a#X \#A �
­lPgfD­kP ª hD\#A+g#X#a#P#X#g \#A �
­lPgfD­ � ª \#A+g#[#[�ª�P \#A �
­lPgfD­=ª ª hD\#A+g#a#|#{#|#{ \#A �
NS­kPgfD­lg P \#A+X#a#X#g#g � \#A �
NS­kPgfD­lP ª hD\#A ª�|#a#|�ª�P \#A �

ª�\



Â�û¬ü�û¬ü �k	�ÿ�ÆnÆn�����LÇO�
���@Ç)��Ç�È����!
�þ�È¦Çê�
�
Rt9:��34�)�+*(" �¡HG���# ®��/��(���(34�#M Ú ï�������� � �7�6�+*U�@96��%4%4�(%D�VHG�(�6K�� ���e '���#���(�Q��/6" �(���#�����}���6K�3��#K�� $�% �
���#� ��%>���p�#K�K�� �)� �#�6�#"�3�A+ 'A %�Ao�(���(34�#M.%L9�34���#K>��/�ý

¡ �Sï g#g#\g¢ ��£ ��¤¥ �
P�ª � ÕK¦ Ø

� ó �
�>§ z_g#ð+a�ª�ñqg#\ � Ù � ]'�(^� � ó �

�>§ ð

Bo���¡��3�����%4<#�(34%4�h�� '� ���)���6*2�T�#" %L�1� �6*234����%4�(%S�7���(�������!K�� %49G�(34%�� �#��� %S���#��ÍnI(�(34��ý

¨ �©�H¦-�*z�ª�ð+\�ª@ñqg#\ � ò  ��
«��(^ N Ú

N �
� § á«ª

�7���(3L�
á ï g

�
¬
Ø

g
	l�O­�� PT�O­�� �,®°¯ 	0�O­��OP R �O­�� ® U:�O­��OP.�O­��O± � ² ­Fð

RQ�@[#\#\k]!�(^>5w�����T��3�����%4<#�(34%L�.�� '� ���)���:*2�TH:" �)�7Ín$�9x���6K������.�(���(34�#Mf%49�34���#KsK`$��.���1���������¾� ��³���*2���#3
��3�*2%>���6K@*n�6�+*(�����T��34�D�����(�6ý

¨ ¦_³_g#\ � Ù�Ù  q3��#K
¡ �
Ú ³_P�ñfg#\ � N ð

Bo���(%L�k<��#" $��(%o%4���)�s���6���:�����0%4M��:*n��34�#��3L�#��3��#K��+���)� �#�F�(Á���*2��%?��34�0���(��"+� ��� H6" �D� �F�����,���p� ��³���*2���#3oHG�(�6K�� ���
 '���#���(��%�A

ª�g



´ µ ¿����������:�
�f�?�(�-<=� %����#�S���:���S¢k£6¥:¢8���+"+"
H��h� �!�����?%4�:��9��Q��/G��3��#*2�(��3��#*nE=ACR¯%�*U���� '���)�+*C<=� �(�õ� %k%4�����7�1� �q¥:� ��A�g#A
�����!��/:������" �#���1%4��3��#� �#�-��%L��*2�)� �#��%e*2�#�-�)�#� ��%>�����q�#*(*2��" �(3����)� ���}N?¥�%LM�%4���� !A!d2��³���*2�)� �#�¯���@[#\#\�]'�(^
�=*(*2$�34%!���¡�����O$�9�%4��34���# v�(�6K�5C���6KT�(³���*2�)� �#�����¡�����8K`�)�7��%4��34���# ¾�(�6KT��/W���6� %!" �#���@%4��3��#� �#�-�D%4��*2�)� �#�:A
Bo���¡�(���(34�#M.���#� ��� ���,96��%4%h� % � A+|!«��(^OAW��� yq��3�*2%F���7��� �����(37�(�6KF³���� �������D�¦�l�'%L��3��#� �#���?%4��*2�)� �#��%�ASBo���
HG���# ´96��%4%4�(%Q����3L�#$��#�e�����'��3�*2%h�����(���(34��� �(%7��/Jª�A � 5wX#A+[#5=g#g#A � 5Wg�ª�A+[#5Wg#[#A � ���6KeP#g#A+[O«��(^OA-R>K#³ �#*2�(�-�Q���
�����>%4��3��#� �#�-�,%4��*2�)� �#��%D�����(34����34�>%49�34���#K`�(3L%>���6Kq*2�� ?H6� ���(34%¡���&/��(��K.�����>H����# ¡%V��/lK�� Á��(34�(���,�(���(3L��� �(%
� �-����������� 3h3L�(%49G��*2�)� <#�1��3�*2%T���:Ke���p ,�(34�#�!������ ZHG��/©�#3L�O�#��� ��������34�#$��#�&�����8"+� �6�#*.�����#� �6A�Bo���(3L�8��34�
%�� y�HG���# �*n�:��������" %'� �q�����e" �#���T%L��3��#� �#���,%4��*2�)� �#�f�#9�9��#%�� ����������NS¥f%4M-%4���� 'A>Bo����HG���# �"+� ���(%V��/=�����
��3�*2%>���6KF�����D34�(��$�34��"+� ���(%F��3L�D%4�)�#*nE#��K!<#�(34�)�+*(�#"+" Mp��¥o� ��AWg#��A

��$�3S�0�#34E�� %,H6��%4��K!�#�q���6� %,34��/©�(3L�(�6*2�e"+�4M#�#$��)ASd¦���T/©$���$�34�TK`�(%�� �#�1%4��$:K`M�5������e*U�����+*2�OHG�(�~�0�(�(�
���6� %'"+��M#�#$��.���6K.�����@�#" ���(34�6���)� <#�(%T"+� %L����KTH���" ���õ���+"+"o�#" %4�eHG��H6��%L��K!�#� �T*2�� ,96��3�� %4�#�f��/=������� 3'*2�#%4��%�ý

�#ADBC����"+� �6�#*8*2�#$:"+KfHG�@%496"+� �8� �-�����¦�l�p�6�#" <#�(%�5,���6Kq�����(M_*2�#$6"+K&HG�@9�$��8� �-���&�������¦�l�p�#9�9G�#%�� ���
%L��3��#� �#����%4��*2�)� �#��%�A1Bo�6� %D�0�#$6"+K�%4���#34���(�&�����'���#�)�#"=��$�������"C" �(���#���65wH�$��,�0�#$6"+K@���(��K@�~���+*2�.�����
�-$6 ?HG�(3!��/�%49�34���#K`�(34%q���6K;*2�� ?H6� ���(3L%�5¡��9�9�34��yG�+ !������" M®K`�#$�H:" �8�����1<#�(34�)�+*(�#"0�� '� ���)���6*2��5����6K
 !��E#�������(���(34�#Ms$�9��#3��#K`�f���8�f"+�����(3'�)�+ ,�& ,�#3L��K�� m1*2$6" �)A;�����f��3�*@���6K1�#���@%49�3L���#K`�(3����6K
*2�� ?H6� ���(3S%4�(�7�0�#$6"+K>���(��K8�V%4�(<#�(������*n�:��������"=���7�6� �#���(37�(���(34�#Me�7�6�+*U���0�#$6"+K�� �6*234����%L�D�(���(34�#M
%L9�34���#K����6KO�� '� ���)���6*2�T/�$�34�����(3�A6R®r�34%4�D*2�#%4�?�(%L�)�+ '�����T� %7��� <#�(��� �p�o�:��9����(3�P�ª�A � A

H6A¡BC���>%49�34���#K`�(3L%�5o��3�*2%!���6Kf*2�� ?H6� ���(34%!*2�#$6"+KTHG�@��343������#��KT%��+K`�(ÍnH�M-Ín%��+K`�8� ��%4�����#KT��/=�����><#�(34�)�+*(�#"
��3L3������#�� ,�(�-�?9�3L�#9��#%L��KF���(34��A

B:��H6" �sge%L���)�7%.��������<#�(3��#"+"S¢l£w¥o¢t96��3��# ,�(���(34%q� � �#$�3qK`�(%�� �#�6A}d¦� ���6� %�*U�6��9����(3�50�0�pK�� %�*2$�%4%'�����
�����'%L9���*(� r���K@<��#" $��(%h��/6�� '� ���)���6*2�f���h���#9s�(���(34�#M}���6K������'34��"+���)� <#�T3�A+ 'A %�A1 ,�� ¡�(����$6 °%49�34���#K���34�
�#*n�:� �(<#��K'H-M.�#$�3�*n�����+*2����/�H����# ¡Ín�#9��)�+*(�#"�96��3��# ,�(���(34%�A

´ ¸�¹ ¶h�:�����
¿�½6=p�=�6�:½��>;
¢k£6¥o¢;*2�#��%�� %4��%?�#9��)�+*(�#"+" M@��/�r�<#�T ,�GK#$6" �(%�ý:�����."+� �:�#*(5������D%L9�34���#K`�(3�5-�����.��3�*(5������¡34�(��$�34��HG���# °"+� ���(%
���6Ke������*2�� ?H6� ���(3T ¡�GK`$:" �(%�5=�7�:�+*n����3L�1K�� %�*2$�%L%4��KeHG��" �)��A�Bo����*n�6�+*(�����q/©�#3e� ��³���*2�)� ���8�����!H����# À� %
� �6*(" $6K#��K@� �@�����!*2�� 7H:� ���(3� ,�=K`$6" ��AQBo���V�(y-��3��#*2�)� �#�1��/������¡�:� �#���(%4�Q�(���(34�#MTHG���# � %�� �6*(" $6K#��K@� �@�����
%49�3L���#K`�(3S ,�=K`$6" ��A0¢=y-��3��#*2�)� �#�f���S" �)�0�(3k�(���(3L��� �(%,� %i���#�S/©�#3L�(%4�(�(�6A�Bo���h*U�6�+*(�����(%¡/©�#3ir����h�#K`³�$�%4�) ,�(�-��%
��/������¡96�����p" �(���#����%F��34�T� �6*(" $6K`��K@� �������D34�(��$�34��"+� ���(%�A

Bo���@96��3��# ,�(���(34%T��/k�����p*2�� ,9G�#���(�-��%�� �;���6� %'%4��*2�)� �#�õ��34�p� �-���(34�6�#"+" Mt*2�#��%�� %4���(���)A®Bo���8���#�)�#"
" �(���#���_��/?�����f��$�������",� %p��HG�#$���P#\#\} %4���#3L���(3����6���_���6������%L%4$6 ,��Ks��" %4�(�?���(34��5>� �_96��34�)�+*2$:"+��3p� �
�o�6��9����(3¡g#aO���#��*(� <=�+"-�(����� ���(�(3�� ������Ao�f�¡%4�6�#"+"G" ���4<#�D�����,����*2�(%4%���3LM��#K���9��)���)� �#��%7�����O/©$���$�34�FK`�(�)�#�+" ��K
K`�(%�� �#�8%4��$6K`M�A

Gñû�Ã�û�Ã ·Rÿ����
�
B:��H6" �'g � %4���)�?%Q�����,96��3��# ,�(���(34%Q��/������'"+� �6�#*, ,�=K`$6" �V�7�6�+*n�@���#$�%4�(%DX#PV%4$�9G�(3�*2�#�6K#$6*2�)� ���TNS¥p*(�4<G� �¦M
 ,�=K`$6" �(%�A�¥o� �#$�34�'P � %4�����7%������'"+��M#�#$��Q��/��~�0�O����� �#�-H��#$�3�� ���h�:�#"+/©ÍL*2��"+" %�AiR_�6�#"+/�ÍL*2��"+"=*2�#���)�#� ��%7�����ON?¥
 ,�=K`$6" ��56�D%4��*2���#3¡<��#" <#��5o�D9�$6 ,96� ���!9��#3L�)5w�T£w¢k­¯��3�*�±�$:�#K`34$�9G��" �.]¸fD5:�DHG���# õ9G�#%�� �)� �#�} ,�#�:� ���#3�5
�����#34H:� ��*2�#3434��*2���#3�56�V%4��*2���#3V<J�#" <#��56���6K>����34�(�¡HG��"+" ���7%�A

Bo���¡/��=*2$�%�� ���'� �O�����h"+� �6�#*Q ¡�GK`$:" �¡� %?�#K#³�$�%L����KV%4$6*n�O���:���C�����QHG�(�)����34�#�O�,�4<#��" �(���#���f� %?*2�#��%4�)���-�
K`$�3�� ���,�����Qr�34%4�C9:��%4%�A0Bo���Q9��6��%L�¡�#K#<J���6*2�F� �1�¡*2��"+"�� %ië ß P�Õ¹z_\#ð � a#\�ª�A7Bo�6� %V� %S�#*n�6� �(<#��KhH-Me*U�����#%�� ���
�����S�#3��#K�� �(�-��%Q��/-�����F±)$6�#K`34$�9���" �(%,� �.9�34�#9G�#34�)� �#�.���F�����SH����# t�(���(34�#M8K#$�3�� ���D�����Sr�3L%4�i96��%4%�A § $�3�� ���
�����@%4��*2�#�:K}���6K}"+�����(3.96��%4%4�(%'�����@H��(�)����3L�#�}�,�4<#��" �(���#���õK`��*234����%4�(%q�#" �#���&������"+� �6�#*8 ,�GK#$6" ��A¯Bo���
<��#" $��(%>��/:�����.�#9��)�+*(�#"0/�$��6*2�)� �#��%e���F�����T�(����3����:*2�T��/:�����.%4��*2�#�:Kp���6Ks"+�����(3O96��%4%L�(%e��34�f�#K`³�$�%4����Ks� �
�#3�K`�(30����/��#*(�+"+� �)�����h�����> !���)*n�6� ���>��/J�����S%49�34���#K`�(34%�A�¥o� �#$�34�(%DP�ª>��� � \7%L���)�¯�����V�#9��)�+*(�#"=/�$��6*2�)� �#��%%	HQ
���6K_	�º!� �������T"+� �6�#*D ,�=K`$6" �'/��#3F�#"+"J%4�(<#�(�196��%4%4�(%�A

ª�P



ÚPÛAÜ"Ý�ù~ö~á�»Hã�ÔcÒ�æCè=ÒêÓ=è�ø�Ò�äAÛ%ë=ãnåiÑPãpä©Ó¼( å�é�äAäAî?Ý

ôfã~ÏuäAé:Þ~ö~á�½Pãpï?ãnì�é�è�éçï�î6ÒêÓPènÑCé�äAÛAëPãpå\ì�Ò�êCæuä%é�Ý
¥`34��±)$��(�6*2Me��/:N?¥�%4M-%4���� � |#P#A+P#\#ae]1¬kI
� ��<#��" �(���#���q��/oN?¥1%4M-%4���� \#A+[#|#g#g#X#[T 
Ö $: 7HG�(3Q��/oN?¥� ,�=K`$6" �(% X#P
B��#�)�#"6�#*(*2��" �(3����)� ���fN?¥1<#��" �)���#� � A+|.«��(^
£��(���#���8��/��:�#"+/©ÍL*2��"+" g#X#ð+|gw¿¾HÀ1ï_g�ª�ð+[#a#|#{#g#|e 

ÚPÛAÜ"Ý�ùa#"áEÁ�÷Cè�ÛAåíãpä�Ó�æCëuå�è�Û©Ò~ëCîEq T ÛAë�ï�é�êøãpëCêvq>Â÷ÛAë,Ïuä%æué�êCæuï�ÛAëCÜÃ½Pãpî�îDÞRènÑCïnÒ~æuÜ�Ñ�ènÑué�äAÛAëPãnå�Ý

ª �



ÚPÛAÜ"Ý�ù��~áEÁ�÷Cè�ÛAåíãpä�Ó�æCëuå�è�Û©Ò~ëCîEq T ÛAë�ï�é�êøãpëCêvq Â ÛAë,Ïuä%æué�êCæuï�ÛAëCÜÃ½Pãpî�îDùRènÑCïnÒ~æuÜ�Ñ�ènÑué�äAÛAëPãnå�Ý

ÚPÛAÜ"Ý�ù~à~áEÁ�÷Cè�ÛAåíãpä�Ó�æCëuå�è�Û©Ò~ëCîEq T ÛAë�ï�é�êøãpëCêvq>Â÷ÛAë,Ïuä%æué�êCæuï�ÛAëCÜÃ½Pãpî�îDöRènÑCïnÒ~æuÜ�Ñ�ènÑué�äAÛAëPãnå�Ý

ª#ª



ÚPÛAÜ"Ý�ù�Ð~áEÁ�÷Cè�ÛAåíãpä�Ó�æCëuå�è�Û©Ò~ëCîEq T ÛAë�ï�é�êøãpëCêvq Â ÛAë,Ïuä%æué�êCæuï�ÛAëCÜÃ½Pãpî�îE#DènÑCïnÒ~æuÜ�Ñ�ènÑué�äAÛAëPãnå�Ý

ÚPÛAÜ"Ý�ù�ö~áEÁ�÷Cè�ÛAåíãpä�Ó�æCëuå�è�Û©Ò~ëCîEq T ÛAë�ï�é�êøãpëCêvq>Â÷ÛAë,Ïuä%æué�êCæuï�ÛAëCÜÃ½Pãpî�î%�RènÑCïnÒ~æuÜ�Ñ�ènÑué�äAÛAëPãnå�Ý

ª�|



ÚPÛAÜ"Ý�ù��~áEÁ�÷Cè�ÛAåíãpä�Ó�æCëuå�è�Û©Ò~ëCîEq T ÛAë�ï�é�êøãpëCêvq Â ÛAë,Ïuä%æué�êCæuï�ÛAëCÜÃ½Pãpî�îDàRènÑCïnÒ~æuÜ�Ñ�ènÑué�äAÛAëPãnå�Ý

ÚPÛAÜ"Ý�öa�"áEÁ�÷Cè�ÛAåíãpä�Ó�æCëuå�è�Û©Ò~ëCîEq T ÛAë�ï�é�êøãpëCêvq>Â÷ÛAë,Ïuä%æué�êCæuï�ÛAëCÜÃ½Pãpî�î0ÐRènÑCïnÒ~æuÜ�Ñ�ènÑué�äAÛAëPãnå�Ý

ª�{



Gñû�Ã�û�å ýÌþ�È2ÇL�
�
Ç�È
Bo���O%L9�34���#K`�(3eK�� %4��3�� H�$����(%D�����'HG���# ,%e/©34�� �����1"+� ������3e�#*(*2��" �(3������#38� �����1�����'HG���# À"+� ���1/©�#3������'�(y-Í
��3��#*2����K1HG���# ���:Kp� �-���1�����.%�� yf3L��*(� 3�*2$6"+���)� ���}��3�*2%�Ap¥o� �#$�34� � g'%4���)�7%F�����T�#�(�� ,�(��3��+*(�#"Q"+��M#�#$��)A�R
"+��34�#�S<#�(34�)�+*(�#"GK�� 9G��" �� '���#���(�,� �6� �)�+�����(%������?%4�(9:��3����)� �#�6AQ¥o� �#$�34� � PQ%4�����7%k�����7��3���³���*2���#3�� �(%h� ��%��+K`�?���6� %
 '���#���(�)A8Bo���8K`�(j���*2�)� �#�¯������" �(%T��3L�1� ��<#�(3L%4��" Mq9�34�#9G�#34�)� �#�6�#"����������OH����# À ,�� ,�(�-�)�#A8Bo���><#�(34�)�+*(�#"
%4�(96��3����)� �#��%e���:Ke�����!9G�#%�� �)� �#��%h��/6�����'%4��*2�#�:Kp���6K@���6� 3�Ke%4�(3�� �(%���/�K�� 9G��" �(%T��3L���#K`³�$�%4����Ke%L$6*n�p���6���
�����(34�O� %Q9�3��#*2�)�+*(�#"+" MT���F�)<#�(3�"+��98H��(�¦�l�(�(�@�����>K�� 9G��" �(%�AQBC���>/��#$�34���T%4�(3�� �(%Q��/wK�� 9G��" �(%0HG�(�6K#%k�����,HG���# 
H6�#*UE;� �����q�����T���#3�� I(�#�-�)�#"QK�� 34��*2�)� �#�_���F�����T<#�(34�)�+*(�#":%496�#*(� ����� �������f��3�*2%�AsBo���!�(y-��3��#*2����K�HG���# � %
\#A+{e �HG��" ���®�����e" �(<#��"���/G�����@"+� ������3'�#*(*2��" �(3������#3DHG���# 'A�Bo����H����# ¡%O� �������@��3�*F��34��HG�(�¦�l�(�(�}\T���6K
�  ��HG�)<#�T������" �(<#��"w��/:�����1"+� ������3@�#*(*2��" �(3������#3OHG���# 'AqBo����/©�=*2$�%�� ���1H�M}±)$6�#K`34$�9���" �(%T� %e��343������#��K
%4$6*U�8���6���S�����D<#�(34�)�+*(�#"oK�� %L9��(3L%�� �#��P�º.���:K8� ��%OK`�(3�� <����)� <#�xP Rº <J���6� %L�s���?��� �����(3S�(�6KO��/������D%49�3L���#K`�(3�5
���6K'%4$6*n�8���6���?�����h�#9��)�+*(�#"6/�$��6*2�)� �#��%�U����6K_	¯��34�T !���)*n����K!���!�����#%L�.� �8�����e"+� ������3F�#*(*2��" �(3������#3!���6K
�����!��3�*2%�5-34�(%49G��*2�)� <#��" M�5w� �@HG�#���@96"+�����(%�A7B6��H:" �!g�ª'%4�����7%Q�����¡���#3� !�#"+� I(��K�±�$:�#K`34$�9G��" �,%4��34�(���#����%h���6K
B:��H6" �hg#|0�����D" �(���#����%?���6KVHG�(�6K�� ���>������" �(%S/©�#3C�����0%L�(<#�(�'96��%4%4�(%C����34�#$��#�>������%49�34���#K#�(3�Al¥o� �#$�3L�(% �#� ���
� a¡%L���)�´%�*n���� !���)�+*�"+�4M#�#$���%>���:KO�����D�#9��)�+*(�#"w/�$��6*2�)� �#��%>/©�#3S�����D%4�(<#�(��96��%4%4�(%?����34�#$��#�1�����D%49�3L���#K`�(3�A
Bo���>" ��/©�) ¡�#%4���6�#"+/=±�$:�#K`34$�9G��" �?HG��" �#���#%0���F�����>"+� �:�#*V ¡�GK`$:" ��5#�����V3�� �#�-�) ,�#%4���#���V���������O��3�*V ,�=K`$6" ��A

20 40 60
Ä

80 100 120 140

- 1

0
Å
1

2
Æ
3

4
Ç
y [m]È

s [m]

ÚPÛAÜ"Ýßö~Þ~á�Édé Ò�ì�é�è�ïnÔ?Ò�ÓPènÑué�în÷Cï�éíãpêCé�ï?Ý

0.5 1 1.5 2 2.5 3
s [m]

0.1

0.2

0.3

0.4

0.5

0.6

y [m]Ê

ÚPÛAÜ"Ýßö~ù~á=ô=ï?ãO! éçå�ènÒ~ï�ÛAé�î÷Û%ë�ènÑCéË+uï�î�èRêuÛ©÷#Ò~äAé\ì�ãnÜ�ëCé�è?Ý

ª�X



��$�3h*n�����+*2�D��/�%4�(<#�(�196��%4%4�(%Q����3L�#$��#�@�����!"+� �6�#*D !��E#�(%?�����!K`�(%�� �#�@��/������¡%L9�34���#K`�(3 Ì ���:KF�����
*2�� ?H6� ���(3,Ì K�� m1*2$6" �)AQBo���¡����� �#����� %FK`�(���(3� '� ����KFH-MT�����¡34��±)$6� 34�� ,�(�-�Q���6���7�����¡<#�(3L�)�+*(�#"�%4�(96��3����)� �#�
HG�(�~�0�(�(�1�����h96��%4%L�(%F ?$�%4�7HG�."+��34�#�F�(���#$��#�1����� ��%L�)�#"+"w�#"+"������. '���#���(��%�A0d¦�Sr�y��(%S�����D9�3L�GK`$:*2�7��/������
" �(���#����%?��/������¡%�" �#96� ���OHG���# "+� ���(%�� ��¥o� ��A � g'���:KF�����¡HG�(�6K�� ���@������" �.� �@�����!K�� 9���" �(%�5=��%7�l��"+"=��%?�����
<��#" $��(%D��/=�����F<#�(3L�)�+*(�#"kK�� %49G�(34%�� �#�ÍP�º8� �f�����>%4��*2�#�6Kf���6KT���6� 3�K!%L�(3�� �(%D��/kK�� 9���" �(%�ADd2�6*234����%�� ���T�����(%4�
" �(���#����%F '��E#�(%F '���)*U�6� ���'�����¡%49�34���#K`�(3Q���!�����!"+� �6�#*D���6KF�����!��3�*2%� ,�#34�TK�� m1*2$6" �)5-H�$��0�0�#$6"+K>3L��K`$6*2�
�����>HG�(�6K�� ���q������" �(%�5C���6K.���(�:*2�F������%4M-�6*U��34�#��34�#�f3��#K��+���)� �#� " �#%4%4�(%!���6K.�����@±�$:������$6 v�(y=*(� �)���)� �#����/
�����D<#�(3L�)�+*(�#"��� '� ���)���6*2���7�6�+*U�����+"+"JHG�!K�� %�*2$�%4%4��K@� �p�`��*2�)� �#��X#A � A

ôfãUÏCäAé�Þa#Ìá'Î:Ò�ï�ì�ãnäAÛÏ&�é�êÑÐíæPãnêuï�æ�÷#Ò�ä%ésî�è�ï�é�ëCÜ�ènÑÑÒ:Þ\ÛAë�ì�Ó�ÔfÛAë�ènÑuéDîn÷uï�éíãnêué�ï?Ý*$6Ò~ï�ÛÏ& Ò�ë�è?ãpäAä�Ô�( ÓÌÒ�åçæCî�ÛAëCÜvÐíæ=ãnêCï�æ�÷#Ò~äAé�îoÑ=ãWðñé
÷#Ò~î�ÛAè�ÛAðñé*Ò:Þ~Ý ô=ÑCé*ÐíæPãpêCï�æ�÷#Ò�äAé�Õ{½�»>�Ë½hÞ:Ï"é�ä©Ò~ëuÜ~îRènÒ ènÑCé\äAÛAëPãnå5ì�Ò�êuæCäAéíÝ^Ö¬è�îRë�Ò~ï�ìkãnäAÛÏ&�é�êkî�è�ï�é�ëuÜ~ènÑ�ÛAîRÛ%ëíðñéçï�î�é�ä©ÔV÷CïnÒê÷#Ò~ï×(
è�Û©Ò~ë=ãnä/ènÒ ènÑuéCÏ"éíãnì.é�ëué�ï�Ü�Ô�Ý ô=ÑCé*ÐíæPãpêCï�æ�÷#Ò�äAé�îYÕdÚRÞ:Ï"é�ä©Ò~ëCÜ ènÒ ènÑué:ãnï�å�î?Ýhô=ÑCé�ÛAï î�è�ï�éçëCÜ~ènÑuîsãnÜ~ï�éçéløHÛAènÑkènÑ�Ò�î�é5înÑ�Ò4øHëkÛAë
ôfãUÏCäAé:Þ~à�Ý
­o��%4% g P � ª | { X
fD­l£w¢k­lg ��\#A+\#[#P#\#\#\ ��\#A+\�ª�|#P#\#X ��\#A+\ � g#P#\#| ��\#A+\#P � [#P#{ ��\#A+\#g#a#P#{#a ��\#A+\#g#{#g#X ��\#A+\#g � a � [
fDÎDP \#A+g#a#\#\#\#\ \#A+g#\�ª�X�ª�a \#A+\#X#P � \#{ \#A+\#|#|#P#\#X \#A+\�ª#ª�{�ª�[ \#A+\ � X�ª�\ \#A+\ � P#P#a#|
fDÎ � ��\#A+g#g#\#\#\#\ ��\#A+\#{#\#{�ª#ª ��\#A+\�ª�g#[#{#g ��\#A+\ � g#a#{#P ��\#A+\#P#|#[�ª�a ��\#A+\#P#g#{#a ��\#A+\#g#[#{#a#X
fD­lg ��\#A+\#{#P#X�ª�\ ��\#A+\#X#X#a � P ��\#A+\#[#P � |#{ ��\#A+\�ª�P#P#{ � \#A+\�ª�P�ª�\#\ ��\#A+\#\#\#g#X \#A+\#|#a#P#{#X
fD­ � \#A+P#a#{#X#a#| \#A+P � a#P#P#[ \#A+g#[#P#X#P#a \#A+\#X#\ � [�ª \#A+\#|�ª � ª�X \#A+\#\#\#g#a ��\#A+\�ª � { � ª
fD­Wª ��\#A ª�g#[#\#\#{ ��\#A ª�g�ª�{#P#a ��\#A+P#X � {#{�ª ��\#A+g#\#{�ª�[#P ��\#A+\#X#X#\#g � \#A+P#{#a#g � ��\#A+g#g#[#\#{#P
fD­l| \#A+|�ª�X#\#X#X \#A+|#X#P#|#P � \#A+|#{ � a#[#[ \#A+\�ª�a#g#a#g \#A+P#g#P#{#a#X ��\#A+P#[#X�ª�| \#A+P � X#P#[#X
fD­l{ ��\#A � [#P#\ � [ ��\#A+P#\#X#[#|�ª ��\#A+P#|#{#g#a#a \#A+g#[#{#{�ª�[ ��\#A+P#g#\ � |#| \#A+\ � X#{#| ��\#A+g#\#X#P � a
fD­lX \#A+|#\#X#a#g#\ \#A+g#\#\�ª�g#[ \#A+\�ª#ª � g#X �8\#A+P#\ � [#\#X \#A+g#|#{#[#P#{ \#A+\�ª�{#a#\ \#A+\ �#�#� g�ª
fD¥og \#A+{#a#|#\ � a \#A+|#\#g#[#a#a \#A ª�a#g#[#\#\ \#A+P#|#g#[#a#a \#A+P#|#P#|#|#X \#A+P#|�ª�{#|#g \#A+P#|#P#|#P#g

ôfãUÏCäAé�Þ���á'»/éçëCÜ~ènÑuî{Ø ãnëuê�Ï"é�ëuêCÛAëCÜ�ãnëuÜ~äAé�îÚÙTÒ�Ó9ènÑCésêCÛ©÷#Ò~äAé�î\ÛAërènÑCéDîn÷uï�éíãnêué�ï?Ý\ô=ÑCé�ì�ãpÜ~ëué�è,)"½hÞ�ÛyÖO½óÛ%îCÒ�ëCésì�ãnÜ�ëCé�è
ãnëuêkæCî�é�êDÓ Ò~ï ãpäAä�÷Pãnî�î�éçî?ÝfÚPÛAÜ~æuï�é�ö�ù5înÑ�Ò4øHî ènÑCébè�ï?ãO! é�å�ènÒ�ï�ÛAé�î\ÛAëCî�ÛAêCébènÑCÛAîRì�ãnÜ�ëCé�è?ÝKÜ äAäJÒ�ènÑCé�ï÷ì�ãnÜ�ëCé�è�î�ãnï�ébî�é ÷Pãpï?ãnè�é0Ó Ò~ï
éíãpå¦Ñ,÷=ãnî�î?Ý�½"ï?ãnå�è�ÛAåíãpäHãnêF! æuî�è�ì�é�ëíè�îWÒ�ÓPènÑCéçÛ%ïHäAé�ëuÜ~ènÑuîRî�è�ÛAäAä/ëué�é�ê¶ènÒ�Ï"é\åíãnï�ï�ÛAé�êVÒ~æCè?Ý

­o��%4% § � 9G��" � �lµ# Ý7µ�3 ­o��%4% § � 9G��" � �kµ# Ý?µ�3
g ��­kg § dc­ � A+g�ª�a�ª�a ��\#A � P#a �#� g | ��­lg § dc­ � A+\#a#|#[#{ ��\#A+X#{#\#X#P#[
g §V§ d(­kP � A+g�ª�a�ª�a \#A � P#a �#� g | §,§ d(­kP � A+\#a#|#[#{ \#A+X#{#\#X#P#[
g §V§ d(­ � \#A+|#P#|#a#[ \#A+\#|#|#\#\#\ | §,§ d(­ � P#A+P � [#P#[ \#A+\#|#|#\#\#\
g §V§ d(­=ª \#A+|#P#|#a#[ ��\#A+\#|#|#\#\#\ | §,§ d(­=ª P#A+P � [#P#[ ��\#A+\#|#|#\#\#\
P ��­kg § dc­ � A+g#\#a#|#\ ��\#A+g#X#a#P#|#[ { ��­lg § dc­ � A+\#a�ª�a#X ��\#A+{ � [�ª�g �
P §V§ d(­kP � A+g#\#a#|#\ \#A+g#X#a#P#|#[ { §,§ d(­kP � A+\#a�ª�a#X \#A+{ � [�ª�g �
P §V§ d(­ � \#A+a#|�ª�\#| \#A+\#|#|#\#\#\ { §,§ d(­ � P#A+{#{#{ � { \#A+\#|#|#\#\#\
P §V§ d(­=ª \#A+a#|�ª�\#| ��\#A+\#|#|#\#\#\ { §,§ d(­=ª P#A+{#{#{ � { ��\#A+\#|#|#\#\#\
� ��­kg § dc­ � A+g#\#\#X#P ��\#A+g#P �#� [#a X ��­lg § dc­ � A+\#a�ª#ª � ��\#A+\#|#|#\#\#\
� §V§ d(­kP � A+g#\#\#X#P \#A+g#P �#� [#a X §,§ d(­kP � A+\#a�ª#ª � \#A+\#|#|#\#\#\
� §V§ d(­ � g#A � [#P#g � \#A+\#|#|#\#\#\ X §,§ d(­ � � A+\#a�ª#ª � \#A+\#|#|#\#\#\
� §V§ d(­=ª g#A � [#P#g � ��\#A+\#|#|#\#\#\ X §,§ d(­=ª � A+\#a�ª#ª � ��\#A+\#|#|#\#\#\
ª ��­kg § dc­ � A+\#a#X�ª#ª ��\#A+\#a�ª�g#g#\
ª §V§ d(­kP � A+\#a#X�ª#ª \#A+\#a�ª�g#g#\
ª §V§ d(­ � g#A+[#g#\#P#g \#A+\#|#|#\#\#\
ª §V§ d(­=ª g#A+[#g#\#P#g ��\#A+\#|#|#\#\#\

ª�[



0.0 20.
Þ

40.
ß

60. 80.
à

100. 120. 140. 160. 180. 200.
Þ

s (m)á
δE/
â

p 0cã = 0 .

Table name = TWISS
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Æ¼Þ¼ÍSÈ Ã�É ÃÅÓ�ÍÏ¿¼À§Ì�áuÉ�Án¿¼Ê�Ã�ÍÏÊ�Ã�É ÊwÒ�ßÅÈÚÒVÍSÈ Ã�É × Ã�Ì�Ì�À¡ÌÖÍÏÃöÍÏ¿¼À§Ê�À¢×ÚÒVÍSÈ ê�À~Ê^ÜÚÄ¤Ü ÌwÜÂÄ�ÃÅÄ�À¡ÉuÍÏÞ�Ä Ì�Ý¼ÊZÀ¢Ò�ßÆÅÈÇÊÉËÍÌ�Î ÓPÃ�Ê
À¢Ò�Ád¿ ÃÅÓ{ÍÏ¿¼À§ÌZÀ¡ê�À¡É Ý�ÒVÌ�Ì�À¡Ì^Ü÷¾�ÒVÆ�× À¸��çöÒ�× Ì�ÃõÌZ¿¼ÃSâÇÌbÍÏ¿ÅÀöÒ�Á¡Á�Þ�ÄÇÞ�×ÚÒVÍÏÀ¢ß Ä�À¢ÒVÉ Ä�ÃÅÄbÀ¡É�ÍÏÞ�Ä Ã�ëÑÌ�À¡ÍÏ°�Ð Ì ÐìÛÍÏ¿¼À�ÊZÀ¢×ÚÒVÍSÈ ê�ÀÖÊwÜÚÄ¤Ü Ì^ÜÇÄ�ÃÅÄ�À¡ÉuÍÏÞ�ÄÕÌZÝ¼Ê�À¢Ò�ß�Å Ë Ì�Î Û�ÒVÉ�ß¸ÍÏÊwÒVÉ¼ÌZê�À¡Ê�Ì�À�À¢Ä¤È ÍÏÍSÒVÉ�Á�À¡Ì¦ÑÓÒîÒVÉ�ß�ÑÊÔ¢ÛyâÇ¿�ÈÚÁn¿ Á¡ÒVÉøÆØÀ
ß�À¢ß�Þ�Á�À¢ßòÓPÊ�ÃÅÄôÍÏ¿¼ÀÔÝ�ÒVÊ�ÍSÈÚÁ¡× ÀøÁ�ÃuÃ�Êwß¼È É�ÒVÍÏÀ¡Ì~È É ÍÏ¿ÅÀÐÌwÈ ï�ÄZß¼ÈÚÄ�À¡ÉÅÌwÈ Ã�É�Ò�×ìÝ¼¿�ÒVÌ�ÀÔÌ�Ý�Ò�Á�À¢Û�ÓeÃ�Ê¤Ò�×Ú×ìÌ�À¡ê�À¡É Ý�ÒVÌ�ÌZÀ¡ÌwÜ
Õ Ã�ÍÏ¿�°ÖÐ Ì Ð ÒVÉ�ß×Å Ë Ì�Î È É�Á¡× Þ�ß�ÀöÍÏ¿ÅÀóÁ�Ã�É�ÍÏÊwÈ ÆÅÞ¼ÍSÈ Ã�É ÃÅÓgÍÏ¿ÅÀöÆ¼Þ¼É�Án¿ × À¡É¼Ë�ÍÏ¿�Å�ØÆ� æ Ä¤Ä ß¼È ÌwÁ�Þ¼ÌZÌ�À¢ß È É
Â ¿�ÒVÝÅÍÏÀ¡ÊÔç���ÜÖä}È Ë�Þ¼ÊZÀ ��­ Ì�¿¼ÃSâÎÌ�ÍÏ¿¼Àîß¼È Ì�ÍÏÊwÈ ÆÅÞ¼ÍSÈ Ã�ÉãÃÅÓÑÍÏ¿ÅÀÖÊ�À¢×ÚÒVÍSÈ ê�ÀõÄ�ÃÅÄ�À¡ÉuÍÏÞ�Ä À¡Ê�Ê�Ã�ÊwÛ�ÒVÉ�ßãä�È ËÅÜ � �ÖÍÏ¿¼À
ß¼È Ì�ÍÏÊ^È Æ¼Þ¼ÍSÈ Ã�É ÃÅÓlÍÏ¿¼Àö¿¼Ã�ÊwÈ ð¡Ã�ÉuÍSÒ�×gÝ�ÒVÊ�ÍSÈÚÁ¡× ÀõÝØÃ�ÌwÈ ÍSÈ Ã�É¼ÌãÒVÍ~ÍÏ¿¼ÀöÀ¡ïØÈ Í~ÃÅÓ�ÍÏ¿ÅÀöÌ�À¡ê�À¡É�ÍÏ¿ Ý�ÒVÌ�ÌãÒVÍÀ� � ÜÚæÚÙ�À;Û§Ü
¾}¿¼ÀpÝØÀ¡Ê�Ì�Ý�ÈÚÁ¡Ò�Á�À¡Ã�ÞÅÌ£ÊZÀ¢Ò�ß�À¡Ê�âÐÈÚ×Ú×�É¼Ã�ÍSÈÚÁ�À�ÍÏ¿�ÒVÍ�ÍÏ¿¼À�ÊZÀ¢×ÚÒVÍSÈ ê�À÷Ä�ÃÅÄ�À¡ÉuÍÏÞ�Ä Ì�Ý¼Ê�À¢Ò�ßÜÅ Ë Ì�Î È É ä}È ËÅÜ ��­ ÒVË�Ê�À¡À¡Ì
ê�À¡Ê�á â£À¢×Ú×�âÐÈ ÍÏ¿ ÍÏ¿�ÒVÍîÈ É ¾�ÒVÆ�× Ày��ç�Û�âÇ¿�ÈÚ× Ì�ÍÖÍÏ¿¼À÷Ê�À¢×ÚÒVÍSÈ ê�ÀóÄ�ÃÅÄ�À¡ÉuÍÏÞ�ÄÙÃ�ëìÌZÀ¡Í�°ÖÐ Ì ÐãÃ�É�× á È É�Á¡× Þ�ß�À¡ÌÔÍÏ¿¼À
Á�Ã�ÉuÍÏÊwÈ Æ¼Þ¼ÍSÈ Ã�ÉãÃÅÓ¼ÍÏ¿¼ÀÖÌ�À¡ê�À¡É�ÍÏ¿ãÝ�ÒVÌ�ÌwÜ

¾}¿ÅÀÔÍÏÃ�ÍSÒ�×{Ì�á�É�Ád¿¼Ê�Ã�ÍÏÊZÃ�É ÊwÒ�ß¼ÈÚÒVÍSÈ Ã�É × Ã�ÌZÌÏÃ�ªÞÝ ��­ æ¸ß¤À;Û È ÌbÌ�Þ�àòÁ¡È À¡É�ÍS× áò¿�È Ë�¿ ÓPÃ�Ê ��� ä � ÍÏÃöÉ¼Ã�Í
ñSÞ�È ÍÏÀãÊZÀ¢Ò�Ád¿ ÍÏ¿¼À ß�À¡ÌwÈ Ë�É À¡É¼À¡Ê�Ë�á���� ¨¦á �Þâ æ�� � �ã� � �ÚæKÙéÀ;Û¸Ü�¾}¿¼À¡ÌZÀ × Ã�Ì�Ì�À¡ÌöâÔÈÚ×Ú×í¿�Ò�ê�ÀåÍÏÃ ÆØÀøÍSÒ ��À¡É
È ÉuÍÏÃ Ò�Á¡Á�Ã�Þ¼ÉuÍ È É ÓPÞ¼ÍÏÞ¼Ê�À ß�À¡ÌwÈ Ë�É¼ÌwÜ ¾}¿¼ÀøÍÏÃ�ÍSÒ�×pÄbÃÅÄ�À¡É�ÍÏÞ�Ä Ì�Ý¼ÊZÀ¢Ò�ß�Å Ë Ì�Î Ýä��� � æ �¸å ç���æ�ç ÒVÉ�ß ÍÏ¿¼À
¿¼Ã�ÊwÈ ð¡Ã�ÉuÍSÒ�×uÀ¢Ä¤È ÍÏÍSÒVÉ�Á�ÀÜÑ Ò Ýè� �¸É�Ä ÒVÊ�À¤ß�ÃÅÄ¤È É�ÒVÍÏÀ¢ßÐÆuá~ÍÏ¿¼À¤×ÚÒVÌ�Í�Ý�ÒVÌZÌ£ÍÏ¿ÅÊ�Ã�Þ¼Ë�¿îÍÏ¿¼À�Ì�Ý¼Ê�À¢Ò�ß�À¡ÊwÛìÒVÊ^Á�ÌÖÒVÉ�ß
Á�ÃÅÄÎÆ�È É¼À¡ÊwÜéè�ÃSâ£À¡ê�À¡ÊwÛNÍÏ¿ÅÀpê�À¡ÊZÍSÈÚÁ¡Ò�×uÀ¢Ä¤È ÍÏÍSÒVÉ�Á�À�Ë�Ê�ÃwâÇÍÏ¿óÈ ÌÖÁ¡ÒVÞ¼Ì�À¢ßÐÆuá~ÍÏ¿¼À�Ý�ÒVÌZÌ�À¡Ì�ÍÏ¿¼Ê�Ã�Þ¼Ë�¿îÍÏ¿¼À�Ì�Ý¼ÊZÀ¢Ò�ß�À¡Ê
ÒVÉ�ßÂÁ�ÃÅÄÇÆ�È É¼À¡Ê�âÇ¿�ÈÚÁd¿ ÒVÊ�À§ñsÞ�È ÍÏÀ¸ß¼È ëÑÀ¡Ê�À¡ÉuÍSÛØÒVÉ�ß~Á¡ÒVÞ¼ÌZÀpÍÏ¿ÅÀÎÌ�ÃÅÄ�À¡âÎ¿�ÒVÍlÞÅÉ¼À¡ï�ÝØÀ¢Á�ÍÏÀ¢ßÂÁ�Ã�É�ÍÏÊ^È Æ¼Þ¼ÍSÈ Ã�É¼Ì�ÓPÊ�ÃÅÄ
ÍÏ¿¼À÷ßÅÈ ëìÀ¡Ê�À¡ÉuÍÇÝ�ÒVÌZÌ�À¡ÌwÜÇ¾}¿ÅÀ¢È ÊÇÍÏÃ�ÍSÒ�×¼ÆØÀ¢Á�ÃÅÄ�À¡ÌÞÑÊÔéÝ ç ­ É�Ä~ÜZê�ÉöÍÏ¿¼À�Æ�ÒVÌwÈ ÌÎÃÅÓìÍÏ¿¼À¡Ì�ÀÖÊ�À¡Ì�Þ�× ÍÏÌÇâ£À÷Ò�ß�Ã�ÝÅÍÏÀ¢ß
ÍÏ¿¼À ��� ä � Ý�ÒVÊwÒ�Ä�À¡ÍÏÀ¡Ê�Ìó×ÚÈ ÌZÍÏÀ¢ß È É ¾�ÒVÆ�× À ç�Ü ¾g¿¼À Á�Ã�ÉuÍÏÊwÈ Æ¼ÞÅÍSÈ Ã�É ÃÅÓéÍÏ¿¼ÀòÌ�À¡ê�À¡ÉuÍÏ¿ Ý�ÒVÌ�ÌîÍÏ¿¼ÊZÃ�Þ¼Ë�¿ ÍÏ¿¼À
Ì�Ý¼ÊZÀ¢Ò�ß�À¡Ê�ÍÏÃÂÍÏ¿ÅÀÐê�À¡Ê�ÍSÈÚÁ¡Ò�×ÑÀ¢Ä~È ÍÏÍSÒVÉ�Á�À§Ì�¿¼ÃwâÇÌ�ÍÏ¿�ÒVÍ�êØÈ ÃÅ× À¡ÉuÍbê�À¡Ê�ÍSÈÚÁ¡Ò�×íß�À;�ÅÀ¢Á�ÍSÈ Ã�É¼Ì¤È ÉòÍÏ¿ÅÀÔÍÏÊ^ÒVÉ¼Ì�ÝØÃ�Ê�ÍÔ×ÚÈ ÉÅÀ¡Ì

� �



ÍÏÃ~ÍÏ¿ÅÀ�À¡ï�ÝØÀ¡ÊwÈÚÄbÀ¡É�ÍSÒ�×y¿�Ò�×Ú× ÌÔÒVÊ�ÀÐÉ¼Ã�ÍÐÒ�ß�ê{È ÌwÒVÆ�× À¢Üíà�ÍÐÒ�× ÌZÃòÄ¤Ò ��À¡Ì§È ÍÇÞ¼É�ÒVÍÏÍÏÊ^Ò�Á�ÍSÈ ê�ÀÐÍÏÃ÷Ì�Ý�×ÚÈ ÍÇÍÏ¿¼ÀÂ×ÚÈ É�Ò�Á�È ÉuÍÏÃ
Í\â£Ãó¿�Ò�× ê�À¡ÌwÛlÆÑÀ¢Á¡ÒVÞÅÌ�ÀöÍÏ¿�È Ì¤â£Ã�Þ�×Úß ÈÚÄ�Ý�× á ß�Ã�ÞÅÆ�×ÚÈ É¼Ë ÍÏ¿¼ÀöÉuÞ�ÄÎÆÑÀ¡Ê§ÃÅÓlÌ�ÝÅÊ�À¢Ò�ß�À¡Ê�ÌøÒVÉ�ß Á�ÃÅÄÇÆ�È ÉÅÀ¡Ê�ÌwÛpÒVÉ�ß
¿¼À¡É�Á�ÀÂß�Ã�Þ¼Æ�×ÚÈ É¼Ë¸ÍÏ¿¼ÀÖê�À¡Ê�ÍSÈÚÁ¡Ò�×NÀ¢Ä¤È ÍÏÍSÒVÉ�Á�À¢Ü

ù anú^fe]÷®V«VU"�ìmw]`�dOViòa\mwoî]`_�MecdcZanm^Y`]�qNan�Za\_�]�cd]`�dxZU ù [w]Ö�w�dxdcÇcw
Ñj§Y�jVfek^_�mwx�OrM?H�]bcd[^]bqya\xdxÎmSkw_lú�]��Ôanm^oîcd[w]bm^jr_�MemNa\f
]`mw]`�dOVi�ë�ìwQ ù [w]lmw]`¯sc�cd[w�d]`]íY`jVfekw_�m^x�Y`jVmscZa\Mem�cd[^]íY`jrmscd�dMPúwk^cdMejVmwx�jrtÅcd[w]lMemwo^M?HsMPowkNanfuqNanxdxd]`x}cdjÇcd[^]í]`mw]`�dOVi�fejVxdx}owk^]ícdj
xdism^Y\[^�djrcd�djVmé�Za\owMha\cdMejVmÞí��Ó:Vcd[^]X�d]`fha\cdM?H�]�_�jV_�]�mScdkw_ xdqw�d]sa\oïî�ðòñóÀô ëï:�a\mwoÎcd[w]X_�]sa\mÇ_�jr_�]`mscdk^_ój ¢�xd]�c�£6õ ô õ�Q ù [w]�fha\xdc
cd[^�d]�]}Y`jVfekw_�m^x£a\�d]gcd[w]Ça\Y`Y�k^_�k^fha\cd]`op�d]`fha\cdM?H�]g�ZQ _�Q xZQ¼_£jV_�]`mscdkw_ xdq^�d]sano�î ó ô ë a\m^o�cd�Za\mwxEH�]`�dxd]g]`_�MecdcZanm^Y`]`x¹ö«8�a\mwo�ö�<VQ
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ç �ÅÜÚæ ç�Ü�� ¨ æ�ÜÚæ ��� � Ä � ���ÅÜ ­ ç � � Ä«� � ��Ü ��¨ � � Ä«� � ��Ü�����æ�� ��Ü � ��æ
� � Ü ¨ ¨ Ü�� ­ � Ü � � � � Ä � �Åç�ÜÚç � ç � Ä«��æ æ�ÜÚç � ç � Ä«� � ��Ü�� ¨�­ ç ��Ü ­����
æ ç�ç�ÜÚæ æ���Ü ��­ ç�Ü � ¨ � � ÄE� ����Ü ��¨ æ � Ä«��æ æ�Ü ����� � Ä«� � ��Ü � ��� �ÅÜÚæ�æ �
� ç �ÅÜ ¨ ¨ ��Ü ­ � ��Ü ��� ç � ÄE� � � Ü ��� � � Ä«��æ �ÅÜ�� ­ � � Ä«� � æ�Ü�� � � � Ü ¨ � �
� ç ¨ ÜÚæ ç ¨�� ÜÚç � �ÅÜÚç ��� � ÄE� �Åç�Ü���ç � � Ä«��� � Ü � æ�æ � Ä«� � ç���Ü ��¨ ç���ÜÚæ�æ
� ��ç�Ü ¨ æ � ��Ü � � � ÜÚç ­ � � ÄE� �Åç�Ü ����� � Ä«��� ¨ Ü���æ � � Ä«� � � � Ü ¨ � ç �ÅÜ ���
� � � ÜÚæ ����Ü � ç ç�Ü � ç � � ÄE� � ­ Ü���æ�æ � Ä«� � � ÜÚæ � � � Ä«� � ��æ�Ü ­�� ç ¨ Ü ¨ æ

δ
ú
p/p

LNMeO�QX©V¥rU¸|ìMexdcd�dMeú^kwcdMPjrm÷jrt}cd[^]��d]`fha\cdM?H�]�_�jV_�]�mScdkw_ ]`�d�djr�
û õ ô õbancXcd[^]}]`¯sMecXjVtycd[w]}xd]BH�]�mScd[�qNanxdx£ancl®V©VQ?4�@Ñ]BA�Q

x

LNMeO�QuT\ª�U�|ÅMPxdcd�dMeúwk^cdMejVm�jrtNcd[^]}[wjV�dMeü`jrmScZanfyqNan�dcdMeY`fe]gq�jVxdMecdMejVm
ü MPm�_ a\cXcd[^]�]`¯sMPc{jrtNcd[^]}xd]òH�]`mscd[pqya\xdxla\cl®V©rQ?4�@Ñ]BAéQ

���



l�m®ý þ�v�~�µÿ¼Fx���vy~�z¹sº~�¾�v�}�{Ft¹}�v
¾}¿¼ÀóßÅÒVÍSÒóÒVÌ�Ì�À¢ÄÎÆ�× À¢ß È É���À¢Á�ÍSÈ Ã�É � ÜÚæóÄ¤Ò�á ÆØÀöÞ¼ÌZÀ¢ßåÍÏÃ ß�À¡ÍÏÀ¡Ê^Ä¤È É¼ÀöÍÏ¿¼ÀõÆØÀ¢Ò�Ä ÌwÈ ð¡À¢Û�ÒVÉ�ßå¿¼À¡É�Á�ÀøÍÏ¿¼À
ÒVÝØÀ¡Ê�ÍÏÞ¼Ê�ÀøÉ¼À¡À¢ß�À¢ß¼Ü ä}È Ë�Þ¼Ê�À � çõÌ�¿¼ÃSâÎÌòÒVÉ À¡ï{Ò�Ä�Ý�× ÀãÃÅÓ£ÍÏ¿¼ÀõÊ�À¡ÌZÞ�× ÍÏÌòÓPÃ�Ê~ÍÏ¿¼ÀãÌwÈ ïuÍÏ¿ Ý�ÒVÌ�Ì÷ÍÏ¿¼Ê�Ã�Þ¼Ë�¿ ÍÏ¿¼À
Ì�Ý¼ÊZÀ¢Ò�ß�À¡ÊwÛéÒVÊwÁ¡Û�Ò�ß¼ÒVÝ¼ÍÏÃ�ÊwÛ}ÊZÀ¡ÍÏÞ¼Ê�É ×ÚÈ É¼À¢ÛÇÒ�ß¼ÒVÝÅÍÏÃ�ÊwÛÇÒVÊwÁîÒVÉ�ß Á�ÃÅÄÎÆ�È É¼À¡ÊøÒVÉ�ßãÍÏ¿¼ÀîÌ�À¡ê�À¡ÉuÍÏ¿ Ý�ÒVÌ�Ì¸ÍÏ¿¼ÊZÃ�Þ¼Ë�¿
ÍÏ¿¼Àõ×ÚÈ É�Ò�Á¡Ü÷¾}¿¼ÀöÒVÌ�Ì�Þ�Ä�ÝÅÍSÈ Ã�É¼Ì¤ÒVÊ�Àøß�À¡ÌwÁ�ÊwÈ ÆØÀ¢ßòÈ É ÍÏ¿¼ÀõÁ¡ÒVÝ¼ÍSÈ Ã�É�Ü�à�Í�ÍÏÞ¼Ê�ÉÅÌpÃ�ÞÅÍpÍÏ¿�ÒVÍpÍÏ¿ÅÀöÒVÝØÀ¡Ê�ÍÏÞÅÊ�ÀÐÊ^Ò�ß¼ÈÚÈÚÛ
� � ¨ Ä~Ä¤ÛÅÒ�ß�Ã�ÝÅÍÏÀ¢ß~ÒVÍíÍÏ¿¼ÀÔÄ�À¡À¡ÍSÈ É¼ËÖÃÅÓ�ÍÏ¿¼À Â � ��� È ÉuÍÏÀ¡Ê�É�Ò�×�âlÃ�Ê��{È É¼ËÐË�Ê�Ã�Þ¼Ý¤Ã�Éåç���ä�À¡Æ¼Ê�Þ�ÒVÊ�áõç ­�­�­ â£À¢×Ú×
ÆØÀ¢ÓeÃ�ÊZÀbÍÏ¿¼À�Ã�Ý¼ÍSÈÚÁ�Ì�ÃÅÓ ��� ä � âbÒVÌÔÓPÊ�Ã�ð¡À¡É�ÛXÒVÊZÀ÷×ÚÒVÊ�Ë�À¡ÊÎÍÏ¿�ÒVÉõÍÏ¿¼ÀbêNÒ�× Þ¼À¡ÌÎÉ¼À¡À¢ß�À¢ß¼Ü
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� � q�uo~�}�x���~�{Fxoq�z
¾}¿¼ÀéÝØÃÅ×ÚÒVÊwÈ ð¢ÒVÍSÈ Ã�ÉåÒVÍíÍÏ¿¼ÀÇÀ¡ïuÝØÀ¡ÊwÈÚÄ�À¡ÉuÍÎß�À¡ÝØÀ¡É�ß�ÌgÃ�É¤ÍÏ¿ÅÀéÝÑÃÅ×ÚÒVÊ^È ð¢ÒVÍSÈ Ã�É÷ÃÅÓ¢ÍÏ¿¼ÀÇÀ¢× À¢Á�ÍÏÊ�Ã�É÷Ë�Þ¼É�Û�ÝØÃÅ×ÚÒVÊwÈ ð¢ÒVÍSÈ Ã�É
× Ã�Ì�Ì�À¡ÌöÈ ÉóÍÏ¿ÅÀ~ÆØÀ¢Ò�Ä ×ÚÈ É¼À¡ÌöÒVÉ�ß È É��hÀ¢Á�ÍÏÃ�Ê^Û�ÍÏ¿ÅÀ¤À¡É¼À¡Ê�Ë�á Ì�ÝÅÊ�À¢Ò�ßóÈ É ÍÏ¿¼ÀòÄ¤Ò�È É Ò�Á¡Á�À¢× À¡ÊwÒVÍÏÃ�ÊwÛÇß�À¡ÝÑÃÅ×ÚÒVÊ^È ð¢È É¼Ë
À¡ëÑÀ¢Á�ÍÏÌ¸ß�ÞÅÀpÍÏÃ÷ÍÏ¿¼À~Ä¤ÒVË�É¼À¡ÍÔ×ÚÒVÍÏÍSÈÚÁ�À¢Û�ÒVÉ�ß§Ì�Ý�È É Ò�ß��¦Þ¼Ì�ÍSÄbÀ¡É�ÍSÜ
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¾}¿¼À¡ÊZÀøÈ Ì�Ì�ÍSÈÚ×Ú×íÒÔêNÒVÊwÈÚÒVÍSÈ Ã�É ÃÅÓ�Å Ë Ì�Î âÐÈ ÍÏ¿�È É À¢Ò�Ád¿ Ý�ÒVÌ�Ì^ÛíÒVÉ�ßîÍÏ¿¼À§À¡ÌZÍSÈÚÄ¤ÒVÍÏÀ~Æ�ÒVÌZÀ¢ßîÃ�É ÍÏ¿�È Ì�À¡ïuÝ¼Ê�À¡ÌZÌwÈ Ã�É
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¾}¿¼À§À¡ÉÅÀ¡Ê�Ë�áãÌZÝ¼Ê�À¢Ò�ß È É Ò§Ê�À¢Á¡È ÊwÁ�Þ�×ÚÒVÍSÈ Ã�É ×ÚÈ É�Ò�Á¤È ÌÂß�À¡ÍÏÀ¡ÊwÄ¤È É¼À¢ßîÆuáòÍÏ¿¼À§À¡É¼À¡Ê�Ë�áåÌ�Ý¼ÊZÀ¢Ò�ßîÃÅÓXÍÏ¿ÅÀãÈ É��¦À¢Á�ÍÏÃ�ÊwÛ
ÍÏ¿¼À÷Æ¼Þ¼É�Án¿ × À¡É¼Ë�ÍÏ¿�Û�È É¼ÌZÍSÒVÆ�ÈÚ×ÚÈ ÍSÈ À¡Ì¸ÃÅÓéÒ�Á¡Á�À¢× À¡ÊwÒVÍSÈ Ã�É È ÉóÍÏ¿ÅÀå×ÚÈ É�Ò�Á¡Û�ÒVÉ�ßõÆ�á ñSÞ�ÒVÉuÍÏÞ�Ä À¡ï{Á¡È ÍSÒVÍSÈ Ã�É ß�ÞÅÀ¤ÍÏÃ
Ì�áuÉ�Ád¿ÅÊ�Ã�ÍÏÊ�Ã�ÉõÊwÒ�ßÅÈÚÒVÍSÈ Ã�É È ÉõÍÏ¿¼ÀÖÌ�Ý¼Ê�À¢Ò�ß�À¡Ê^ÛuÊ�À¢Á�ÃÅÄÇÆ�È É¼À¡ÊwÛXÒVÉ�ßÔÍÏ¿ÅÀ÷ÒVÊwÁ�ÌÎÃÅÓÅÍÏ¿¼À÷Ä~Ò�È ÉõÊwÈ É¼ËÅÜ
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Ã�Ê"Å Ë Ì�Î � ç���� å ç�� æ+z Û�Ì�À¡À Â ¿�ÒVÝÅÍÏÀ¡Ê�Ì � � � �ÏÜ ß¤Ã�ÊZÀ¡ÃSê�À¡ÊwÛuÍÏ¿¼ÀpÊ�À¢×ÚÒVÍSÈ ê�ÀbÀ¡É¼À¡ÊZË�á§Ì�Ý¼Ê�À¢Ò�ßÂß�À¢Á�Ê�À¢ÒVÌ�À¡ÌÖß�Þ¼ÊwÈ É¼Ë
ÍÏ¿¼À÷Ò�Á¡Á�À¢× À¡Ê^ÒVÍSÈ Ã�É ÒVÉ�ßõÁ¡ÒVÉõÍÏ¿¼À¡Ê�À¢ÓPÃ�Ê�À�ÆØÀbÉ¼À¡ËÅ× À¢Á�ÍÏÀ¢ßòÈ ÉõÍÏ¿�È ÌÔß¼È ÌwÁ�Þ¼Ì�Ì^È Ã�É�Ü
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ÍÏ¿¼ÀõÝØÃÅ×ÚÒVÊwÈ ð¢ÒVÍSÈ Ã�É Æ�á ­�� Ü ¨�� ;¤Ü Â ÃÅÄÎÆ�È É¼À¢ßåâÐÈ ÍÏ¿ ÍÏ¿¼ÀóÁ�Ã�É�ÍÏÊ^È Æ¼Þ¼ÍSÈ Ã�É¼ÌåÓeÊ�ÃÅÄ ñsÞ�ÒVÉuÍÏÞ�Ä À¡ï{Á¡È ÍSÒVÍSÈ Ã�É ÒVÉ�ß
Æ¼Þ¼É�Ád¿ × À¡É¼Ë�ÍÏ¿�Ûuâ£À�Ã�Æ¼ÍSÒ�È ÉóÒVÉöÀ¡ÉÅÀ¡Ê�Ë�á¤Ì�Ý¼ÊZÀ¢Ò�ßÖÃÅÓ � Ü ¨ � å ç�� æ+t ÓPÃ�Ê�ÍÏ¿¼À�À¡ïuÍÏÊwÒ�Á�ÍÏÀ¢ß¸ÆØÀ¢Ò�Ä ÒVÉ�ßîÒVÉîÃSê�À¡ÊwÒ�×Ú×
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ËÅÈ ê�À¡ÉöÆuá~Ì�áuÉ�Ád¿ÅÊ�Ã�ÍÏÊ�Ã�ÉîÊwÒ�ß¼ÈÚÒVÍSÈ Ã�É�ÜU� ¿¼À¡ÉîÍÏ¿¼ÀpÌ�Ý¼ÊZÀ¢Ò�ßÂß�Þ¼À�ÍÏÃ¸ÍÏ¿¼ÀpÉ¼Ã�É�Ädð¡À¡ÊZÃÔÆÅÞ¼É�Ád¿ × À¡É¼Ë�ÍÏ¿ È ÌÖÈ É�Á¡× Þ�ß�À¢ß¼Û
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ÍÏ¿¼Ê�Ã�ÞÅË�¿¤ÍÏ¿¼ÀÐÄ¤Ò�È É~ÊwÈ É¼ËÅÛ�ÍÏ¿ÅÀÇÝØÃÅ×ÚÒVÊwÈ ð¢ÒVÍSÈ Ã�Éå× À¡ê�À¢×�ÃÅÓ�ÍÏ¿¼ÀÇÀ¡ïuÍÏÊwÒ�Á�ÍÏÀ¢ß�ÆØÀ¢Ò�Ä È ÌlÊ�À¢ß�Þ�Á�À¢ßbÍÏÃ ¨ �
; ÃÅÓØÈ ÍÏÌ�× À¡ê�À¢×
ÒVÍÐÈ É��¦À¢Á�ÍSÈ Ã�É�Ü

à¡ÓNÈ Í�ÍÏÞÅÊ�É¼Ì�Ã�ÞÅÍ�ÍÏ¿�ÒVÍ�ÍÏ¿¼Àb× Ã�Ì�Ì�ÃÅÓ^ÝØÃÅ×ÚÒVÊwÈ ð¢ÒVÍSÈ Ã�Éøß�Þ¼À�ÍÏÃpÀ¡É¼À¡Ê�Ë�ábÌ�ÝÅÊ�À¢Ò�ßÐÈ Ì�ÍÏÃuÃ¸×ÚÒVÊ�Ë�À¢Û^ÍÏ¿ÅÀlÆØÀ¢Ò�Ä Á�Ã�Þ�×Úß
ÆØÀ�Ò�Á¡Á�À¢× À¡Ê^ÒVÍÏÀ¢ß�âÐÈ ÍÏ¿§ê�À¡ÊZÍSÈÚÁ¡Ò�×�ÝØÃÅ×ÚÒVÊwÈ ð¢ÒVÍSÈ Ã�ÉãÒVÌ�È ÌÎÁ�Þ¼ÌZÍÏÃÅÄ¤ÒVÊ�áÂÓPÃ�ÊgÍÏ¿¼À�Ò�Á¡Á�À¢× À¡ÊwÒVÍSÈ Ã�ÉÂÃÅÓ�ÝØÃÅ×ÚÒVÊwÈ ð¡À¢ßpÝ�ÒVÊZÍSÈÚÁ¡× À
ÆØÀ¢Ò�Ä�Ì§È É ÒÐÌ�áuÉ�Ád¿ÅÊ�Ã�ÍÏÊ�Ã�É�ÜÐ¾}¿�È Ì§Á¡ÒVÉòÆØÀîÒ�Ád¿�È À¡ê�À¢ßÂÆuáõÌ�Ý�È ÉãÊ�Ã�ÍSÒVÍSÈ Ã�É ÍÏÃîÍÏ¿¼ÀÔê�À¡Ê�ÍSÈÚÁ¡Ò�×gß¼È Ê�À¢Á�ÍSÈ Ã�É ÒVÍpÍÏ¿¼À
Ì�Ã�Þ¼Ê^Á�ÀÂÒVÉ�ß¤Ê�Ã�ÍSÒVÍSÈ Ã�ÉåÆ�Ò�ÁE�öÍÏÃÂÍÏ¿¼À÷× Ã�É¼ËÅÈ ÍÏÞ�ß¼È É�Ò�×�ß¼È Ê�À¢Á�ÍSÈ Ã�É È É ÓPÊ�Ã�É�Í�ÃÅÓÑÍÏ¿¼ÀÖÀ¡ïuÝØÀ¡ÊwÈÚÄ�À¡ÉuÍSÒ�×NÍSÒVÊ�Ë�À¡ÍSÜÖ¾}¿¼À
ê�À¡Ê�ÍSÈÚÁ¡Ò�×gÁ�ÃÅÄ�ÝØÃ�É¼À¡ÉuÍpâlÃ�Þ�×Úß÷ÍÏ¿¼À¡ÉòÆØÀîÁ�Ã�ÉÅÌ�À¡Ê�ê�À¢ßåÈ ÉãÍÏ¿ÅÀöÄ~Ò�È ÉãÊwÈ ÉÅËåÒVÉ�ß~Ã�É�× áõÍÏ¿ÅÀÐÊ�À¡Ì^ÈÚß�Þ�Ò�×Å¿¼Ã�ÊwÈ ð¡Ã�ÉuÍSÒ�×
Á�ÃÅÄ�ÝØÃ�É¼À¡ÉuÍXÆØÀíÌ�Þ¼Æ��hÀ¢Á�Í{ÍÏÃ¸ß�À¡ÝØÃÅ×ÚÒVÊwÈ ð¢ÒVÍSÈ Ã�É¸Æ�ápÍÏ¿¼À�À¡ÉÅÀ¡Ê�Ë�á�Ì�Ý¼Ê�À¢Ò�ß¼Ü�- ÌwÄ¤Ò�×Ú×�ß�À¡ê{ÈÚÒVÍSÈ Ã�ÉõÓeÊZÃÅÄ ÍÏ¿¼Àíê�À¡Ê�ÍSÈÚÁ¡Ò�×
Ã�ÊwÈ À¡ÉuÍSÒVÍSÈ Ã�É âÐÈÚ×Ú×ìÆØÀÂÁ¡ÒVÞ¼ÌZÀ¢ß¼ÛgÓeÃ�Ê¤È É¼ÌZÍSÒVÉ�Á�À¢ÛìÆ�áãÍÏ¿¼ÀÐ¿ÅÃ�ÊwÈ ð¡Ã�É�ÍSÒ�×gÄ~ÒVË�É¼À¡ÍSÈÚÁ>�¼À¢×Úß�Ì§È É ñsÞ�Ò�ß�Ê�Þ¼ÝØÃÅ× À¡ÌwÜÔ¾}¿¼À
Ì�Ý¼ÊZÀ¢Ò�ß�À¡ÊãÒVÉ�ßåÊZÀ¢Á�ÃÅÄÇÆ�È ÉÅÀ¡Ê~âÐÈÚ×Ú×ÇÒ�× ÌZÃ Á¡ÒVÞ¼Ì�À ÒîÌwÄ¤Ò�×Ú×Çß�À¡êØÈÚÒVÍSÈ Ã�ÉÕÓeÊZÃÅÄ ÍÏ¿¼Àõê�À¡Ê�ÍSÈÚÁ¡Ò�×�Ã�ÊwÈ À¡ÉuÍSÒVÍSÈ Ã�É��øÍÏ¿¼À
ß�À¡ê{ÈÚÒVÍSÈ Ã�É¼ÌÔÁ¡ÒVÞÅÌ�À¢ß§Æuá÷ÍÏ¿ÅÀ�ê�À¡Ê�ÍSÈÚÁ¡Ò�×NÆØÀ¡É�ß�ÌÖß�Ã§É¼Ã�ÍÐÁ¡ÒVÉ�Á�À¢×¼À¡ïØÒ�Á�ÍS× á¢ÛÅÌwÈ É�Á�ÀbÍÏ¿ÅÀ�À¡É¼À¡Ê�Ë�á Ád¿�ÒVÉ¼Ë�À¡ÌÎÌw×ÚÈ Ë�¿uÍS× á
È ÉÔÍÏ¿¼À�Ý�ÒVÌZÌwÒVË�ÀlÍÏ¿ÅÊ�Ã�Þ¼Ë�¿ÔÍÏ¿¼À�Ì�ÝÅÊ�À¢Ò�ß�À¡ÊéÒVÉ�ßéÊ�À¢Á�ÃÅÄÎÆ�È É¼À¡Ê}ÆuábÌ�áuÉ�Ád¿¼ÊZÃ�ÍÏÊ�Ã�ÉÐÊ^Ò�ß¼ÈÚÒVÍSÈ Ã�É�Ü�¾}¿¼ÀíÀ¡ï{Ò�Á�ÍÇÒ�Ä�Ã�Þ¼ÉuÍ
ÃÅÓìÍÏ¿¼À¡Ì�ÀbÀ¡ëÑÀ¢Á�ÍÏÌ¸Á�Ã�Þ�×Úß§ÆØÀ¤ß�À¡ÍÏÀ¡ÊwÄ¤È É¼À¢ß§Æ�áîÌ�Ý�È É�ÄdÍÏÊwÒ�ÁE�{È É¼Ë¤Ì�ÍÏÞ�ß¼È À¡ÌwÜ
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à�É Ò¸Ê�À¢Á¡È Ê^Á�Þ�×ÚÒVÍÏÀ¢ß ×ÚÈ É�Ò�Á�âÐÈ ÍÏ¿ × ÃSâ Ád¿�ÒVÊ�Ë�ÀÂÝØÀ¡Ê�Æ¼Þ¼É�Ád¿ ÒVÉ�ß × ÃSâ Á�Þ¼Ê�Ê�À¡ÉuÍ�ÝØÀ¡Ê�ÆØÀ¢Ò�Ä¤× À¡ÍSÛ�ÄÎÞ�× ÍSÈ Ý�ÒVÌ�ÌÐÊ�À;Ä
Ë�À¡É¼À¡ÊwÒVÍSÈ ê�ÀÔÆØÀ¢Ò�ÄÕÆ¼ÊZÀ¢Ò �	ÄdÞ¼Ý È ÌÎÍÏ¿¼Àîß�ÃÅÄ¤È É�ÒVÍSÈ É¼ËòÁ�ÃÅ×Ú× À¢Á�ÍSÈ ê�À§Ý¼¿¼À¡É¼ÃÅÄ�À¡ÉÅÃ�É�ÜU-pÉõÃ�ë�ÄZÒVïØÈ Ì�Æ¼Þ¼É�Ád¿õÝ�ÒVÌZÌwÈ É¼Ë
Ì�À¡ê�À¡ÊwÒ�×XÍSÈÚÄ�À¡Ì�ÍÏ¿¼ÊZÃ�Þ¼Ë�¿ ÍÏ¿¼Àø×ÚÈ É�Ò�Á~Á¡ÒÏê{È ÍSÈ À¡ÌöÈ ÉuÍÏÀ¡ÊwÒ�Á�ÍÏÌÔâÐÈ ÍÏ¿ ß�À;�¼À¢Á�ÍSÈ ÉÅËõ¿�È Ë�¿¼À¡Ê�Ã�Ê^ß�À¡Ê÷Ä�Ã{ß�À¡Ì~�Ïè>ê"ß¤Ì:�ÏÜ
à�Í¸È É�ß�Þ�Á�À¡Ì�ê�ÃÅ× ÍSÒVË�À¡ÌÐÝ¼Ê�Ã�ÝØÃ�Ê�ÍSÈ Ã�É�Ò�×¼ÍÏÃîÍÏ¿¼ÀÐÆÅÞ¼É�Ád¿ Ád¿�ÒVÊ�Ë�ÀõÒVÉ�ßãßÅÈ Ì�Ý�×ÚÒ�Á�À¢Ä�À¡ÉuÍ¤ÒVÉ�ß¤ÊZÀ¢Á�À¢È ê�À¡Ì�ÍÏÊwÒVÉ¼Ì�ê�À¡ÊZÌ�À
�{ÈÚÁE�uÌbÓPÊ�ÃÅÄ ÍÏ¿¼ÀpÝ¼Ê�À¡ê{È Ã�Þ¼Ìw× áøÈ É�ß�Þ�Á�À¢ß�ê�ÃÅ× ÍSÒVË�À¡ÌwÜ�¾}¿¼À¡Ì�À�ê�ÃÅ× ÍSÒVË�À¡ÌÐÒVÊ�À§ÒVÍÏÍÏÀ¡É�Þ�ÒVÍÏÀ¢ß¼Û{ÓeÊZÃÅÄ Ã�É¼ÀpÝ�ÒVÌ�Ì£ÍÏÃÔÍÏ¿¼À
É¼À¡ïuÍSÛ¼ÆuáõÍÏ¿¼Àîè ê ß ÒVÆ¼Ì�Ã�Ê�ÆØÀ¡Ê�Ì^Üb¾}¿¼ÀÖÆÅÞ¼É�Ád¿ �ØÈÚÁ ��À¢ßÂÆ�áóÒÂÁ¡ÒÏê{È Í\á Á¡ÒVÉòÊ�À¡ÍÏÞ¼Ê�ÉòâÐÈ ÍÏ¿ Ò÷×ÚÒVÊ�Ë�À¡Ê¤ß¼È ÌZÝ�×ÚÒ�Á�À;Ä
Ä�À¡ÉuÍõÒVÉ�ßõÍÏ¿ÅÀ¡Ê�À¢ÓeÃ�ÊZÀ È É�ß�Þ�Á�À Òã×ÚÒVÊ�Ë�À¡Ê§ê�ÃÅ× ÍSÒVË�À¢Ü�-�ÆØÃwê�À ÒåÁ�À¡Ê�ÍSÒ�È É ÍÏ¿ÅÊ�À¡Ì�¿¼ÃÅ×ÚßãÍÏ¿¼ÀÂÝØÃSâ£À¡ÊøÈ É�ß�Þ�Á�À¢ß È É
ÍÏ¿¼Àîè ê"ß~Ì§È Ì¸×ÚÒVÊ�Ë�À¡Ê�ÍÏ¿�ÒVÉãÍÏ¿�ÒVÍpâÇ¿�ÈÚÁd¿ È Ì¸ßÅÈ Ì�ÌwÈ Ý�ÒVÍÏÀ¢ß~ÍÏ¿¼Ê�Ã�Þ¼Ë�¿ãÍÏ¿¼ÀÂßÅÒ�Ä�Ý�È É¼ËåÁ�Ã�Þ¼Ý�× À¡Ê�Ì¸ÒVÉ�ß¤ÍÏ¿ÅÀÖÆØÀ¢Ò�Ä
ß¼È Ì�Ý�×ÚÒ�Á�À¢Ä�À¡É�ÍÔß¼È ê�À¡Ê�Ë�À¡Ì§È ÉõÍSÈÚÄ�À¢Ü

ä�Ã�ÊpÒ��ÅÊ�Ì�Í�Ê�Ã�Þ¼Ë�¿øÁd¿ÅÀ¢ÁE�ÔÃÅÓ�ÍÏ¿¼À�È É¼Ì�ÍSÒVÆ�ÈÚ×ÚÈ Í\áõÁ�Þ¼Ê�Ê�À¡ÉuÍ�ÍÏ¿¼Ê�À¡Ì�¿¼ÃÅ×Úßpâ£À�âÐÈÚ×Ú×wÞ¼Ì�À�ÒlâlÃ�ÊZÌ�ÍCÄZÁ¡ÒVÌ�ÀÐÓPÃ�ÊwÄÎÞ�×ÚÒ�Û
ÌwÈÚÄ�Ý�×ÚÈ �¼À¢ß§âÐÈ ÍÏ¿òÍÏ¿¼ÀöÓeÃÅ×Ú× ÃwâÐÈ É¼Ë ÒVÌ�Ì�Þ�Ä�Ý¼ÍSÈ Ã�É¼ÌwÜb¾g¿¼ÀÂ×ÚÈ É�Ò�ÁÔÈ ÌpÊ�À¡Ý¼Ê�À¡Ì�À¡ÉuÍÏÀ¢ß~Æ�á Ò�ÌwÈ É¼ËÅ× Àö× ÃØÁ¡Ò�×ÚÈ ð¡À¢ß Á¡Ò�êØÈ Í�á
âÐÈ ÍÏ¿ Ò÷ÌwÈ É¼ËÅ× Àóß�À;�¼À¢Á�ÍSÈ É¼Ë è ê ß ¿�Ò�êØÈ É¼Ë Ò÷Ì�¿uÞ¼ÉuÍõÈÚÄ�ÝØÀ¢ß¼ÒVÉ�Á�ÀÂÃ�Æ¼ÍSÒ�È É¼À¢ß ÓPÊ�ÃÅÄ ÍÏ¿¼ÀîÌ�Þ�Ä ÃSê�À¡ÊòÒ�×Ú×�ÍÏ¿¼À
Á¡ÒÏê{È ÍSÈ À¡ÌwÜÇä�Ã�ÊÎÒíÍ�âlÃ�ÄdÝ�ÒVÌZÌ�Á�Ã�É��¼Ë�Þ¼Ê^ÒVÍSÈ Ã�ÉÔÃ�ÉÅÀ£Ã�ÆÅÍSÒ�È É¼ÌÎÒíÌ^ÈÚÄ�Ý�× ÀbÓeÃ�ÊwÄÎÞ�×ÚÒ�ÓPÃ�Ê�ÍÏ¿ÅÀ�Á�Þ¼ÊZÊ�À¡É�Í�ÍÏ¿¼Ê�À¡ÌZ¿¼ÃÅ×Úß�¿ � ¨ Á �
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âÇ¿¼À¡ÊZÀ # ª È Ì�ÍÏ¿¼À§Ê^Ò�ß¼ÈÚÒVÉ ÓeÊZÀ¢ñsÞ¼À¡É�Á�áãÃÅÓXÍÏÊwÒVÉ¼Ì�ê�À¡Ê�ÌZÀ¤Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É ÃÅÓXÍÏ¿¼À§ÞÅÉ¼Ì�ÍSÒVÆ�× À¸ÆØÀ¢Ò�Ä¤Û�^ÙÈ Ì�ÍÏ¿ÅÀ§ÍSÈÚÄ�À
ß�À¢×ÚÒ�áøÒ�× Ã�É¼ËÖÍÏ¿¼ÀÎÊ�À¢Á¡È ÊwÁ�Þ�×ÚÒVÍSÈ Ã�ÉîÃ�Ê�Æ�È ÍSÛ � È Ì�ÍÏ¿ÅÀÐÄ�Ã{ß�ÀÇâbÒÏê�ÀpÉ�Þ�ÄÎÆØÀ¡ÊwÛ�Ð	Ø * È ÌlÍÏ¿¼ÀÎÝ�ÒVÊ�ÍSÈÚÁ¡× ÀÔÄ�ÃÅÄbÀ¡É�ÍÏÞ�ÄôÒVÍ
ÍÏ¿¼ÀéÀ¡ï{È ÍíÃÅÓ�ÍÏ¿¼ÀÖ×ÚÈ É�Ò�ÁÇÒ�ÓPÍÏÀ¡Ê�ÍÏ¿ÅÀ��¼Ê�Ì�Í}Ý�ÒVÌ�Ì^Û � 5 * È ÌíÍÏ¿¼ÀéÍÏÀ¡ÊwÄ ÃÅÓ�ÍÏ¿¼ÀÖ¾ï�U-a��� � ê"�}¾ Ä¤ÒVÍÏÊwÈ ï¶¿ � ­ Á Ê�À¢×ÚÒVÍSÈ ÉÅË
ÍÏ¿¼Àîß¼È Ì�Ý�×ÚÒ�Á�À¢Ä�À¡ÉuÍÎÃÅÓÑÍÏ¿ÅÀ�ÆØÀ¢Ò�ÄÙÒ�ÓPÍÏÀ¡Ê�Ê�À¢Á¡È Ê^Á�Þ�×ÚÒVÍSÈ Ã�ÉåÍÏÃ~ÍÏ¿¼Àé�ØÈÚÁ �öÊ�À¢Á�À¢È ê�À¢ß÷Æ�áîÍÏ¿¼Àîß�À;�¼À¢Á�ÍSÈ É¼ËåÄ�ÃØß�À÷È É
ÍÏ¿¼ÀöÁ¡ÒÏê{È Í\á¢ÛlÒVÉ�ß � % È Ì�ÍÏ¿¼ÀÐÍÏÊ^ÒVÉ¼Ì�ê�À¡Ê�Ì�ÀöÈÚÄ�ÝØÀ¢ß¼ÒVÉ�Á�ÀÔÃÅÓØÍÏ¿¼ÀõÁ¡Ò�êØÈ Í�á è>ê"ß ß�À;�ÅÉ¼À¢ßãÒVÌ � % �)��� � Ì �l� h Û
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âÇ¿¼À¡ÊZÀÀÃ È Ì¸ÍÏ¿¼ÀÂÌ�ÍÏÃ�Ê�À¢ßãÀ¡É¼À¡Ê�Ë�á¢Û ��xb��� È Ì¸ÍÏ¿¼À × Ã�É¼ËÅÈ ÍÏÞ�ß¼È É�Ò�×�ê�ÃÅ× ÍSÒVË�ÀõÌ�À¡À¡É Æuá Ò~Ý�ÒVÊ�ÍSÈÚÁ¡× ÀîÝ�ÒVÌ�ÌwÈ ÉÅË ÒVÍõÒ
ß¼È Ì�ÍSÒVÉ�Á�ÀÏ±÷ÓPÊ�ÃÅÄ ÍÏ¿ÅÀ÷ÒVïØÈ Ì^ÛXÒVÉ�ß��ôÈ ÌÇÍÏ¿¼À÷è>ê"ßÙÀ¡ï�ÍÏÀ¡Ê�É�Ò�×�ñSÞ�Ò�×ÚÈ Í\á Ó¦Ò�Á�ÍÏÃ�ÊwÜ

à�ÍòÈ Ì÷ÍÏÃóÆØÀõÉ¼Ã�ÍÏÀ¢ß ÍÏ¿�ÒVÍòÈ É � ñuÜ��Ïç�ç
��ÍÏ¿ÅÀ È É��¦À¢Á�ÍSÈ Ã�ÉÕÄbÃÅÄ�À¡É�ÍÏÞ�Ä È ÌòÈ É�Á¡× Þ�ß�À¢ß È É Ð	Ø * ÒVÉ�ß ÍÏ¿¼À
Ä�ÃÅÄ�À¡ÉuÍÏÞ�Ä ÈÚÄbÝ�ÒVÊ�ÍÏÀ¢ß�ÆuáÐÍÏ¿ÅÀÐ×ÚÈ É�Ò�Á}Ý¼ÊZÀ¡êyÒ�ÈÚ× ÌwÜ�¾}¿ÅÀéÌ�À¡É¼ÌwÈ ÍSÈ ê{È Í\á§ÍÏÃ÷È É��hÀ¢Á�ÍSÈ Ã�É÷À¡É¼À¡Ê�Ë�áõÈ ÌíÍÏ¿¼À¡Ê�À¢ÓPÃ�Ê�ÀÇÊ^ÒVÍÏ¿¼À¡Ê
× ÃSâÔÜ�¾}¿�È Ì¸È Ì�É¼Ã�Í�ÍÏÃ�ÃÂÞ¼É¼ÊZÀ¢Ò�×ÚÈ Ì�ÍSÈÚÁ¡Û¼ÆØÀ¢Á¡ÒVÞ¼ÌZÀÂÈ ÉòÃ�Þ¼ÊÔÁ¡ÒVÌ�ÀÔÍÏ¿¼ÀîÈ É��hÀ¢Á�ÍSÈ Ã�É Ä�ÃÅÄbÀ¡É�ÍÏÞ�Ä È Ìpê�À¡Ê�áö¿�È Ë�¿�� � ���
ÍÏÃ ¨ ��� ß~À;Ûs�ÔÒVÉ�ßøÍÏ¿¼À~ÆØÀ¢Ò�Ä È ÌîÒ�× ÊZÀ¢Ò�ß�á ÊwÈ ËÅÈÚßøâÇ¿¼À¡É È ÍÔÀ¡É�Á�Ã�Þ¼ÉuÍÏÀ¡Ê�ÌÔÍÏ¿¼À Ä�ÃØß�À¡ÌÖÃÅÓ�ÍÏ¿¼ÀåÈ É�È ÍSÈÚÒ�×�×ÚÈ É�Ò�Á
Á¡ÒÏê{È ÍSÈ À¡ÌwÜ

ä�Ã�Ê,�ôÝ�ÒVÌ�Ì�À¡ÌwÛÅÄ¤Ò �ØÈ ÉÅË�ÍÏ¿¼ÀÖÓPÞ¼Ê�ÍÏ¿¼À¡ÊÎÒVÌ�ÌZÞ�Ä�Ý¼ÍSÈ Ã�É¤ÍÏ¿�ÒVÍíÍÏ¿¼ÀéÝ¼¿�ÒVÌZÀéÌ�¿�ÈÚÓPÍÏÌ�ÒVÊ�Ã�Þ¼É�ß~Ò�×Ú×�ÍÏ¿¼ÀéÃ�Ê�Æ�È ÍÏÌ�ÒVÍ
ÍÏ¿¼À¤ÓPÊ�À¢ñsÞÅÀ¡É�Á�á¤ÃÅÓNÍÏ¿ÅÀ§ß�À;�¼À¢Á�ÍSÈ É¼ËõÄ�Ã{ß�À¸ÒVÊZÀ¦�106� [ 0 Ì ��ÛuâÇ¿¼À¡ÊZÀ��÷È ÌÖÒVÉ È ÉuÍÏÀ¡Ë�À¡ÊwÛyÍÏ¿¼À¤Á�Þ¼ÊZÊ�À¡É�Í£ÍÏ¿¼Ê�À¡ÌZ¿¼ÃÅ×Úß
È ÌÇËÅÈ ê�À¡ÉòÆ�á�¿ � � Á

=���� � � Ð	Ø *
�&��� % �ª 4 *

ª æ 5� 465 � � ª5 *   ø �  ø �¢¡6£ �;æ 5b¤¦¥  

�Ïç��
�

âÇ¿¼À¡ÊZÀ � È Ì�ÍÏ¿¼ÀéÉuÞ�ÄÎÆÑÀ¡ÊgÃÅÓØÁ¡Ò�êØÈ ÍSÈ À¡Ì�ÒVÉ�ß²°�Ð~È Ì�ÍÏ¿¼ÀÖÄ�ÃÅÄbÀ¡É�ÍÏÞ�ÄôÈ É�Á�Ê�À¢Ä�À¡ÉuÍíÝØÀ¡ÊgÝ�ÒVÌ�Ì^Ü � ñ�Ü§�Ïç��
�lÁ¡ÒVÉ~ÆØÀ
ÌwÈÚÄ�Ý�×ÚÈ �¼À¢ßbâÐÈ ÍÏ¿ÅÃ�Þ¼ÍlÍÏÃuÃö×ÚÒVÊ�Ë�À¸ÒÔ× Ã�Ì�Ì£ÃÅÓXÒ�Á¡Á�Þ¼ÊwÒ�Á�á~Æ�á§É¼À¡ËÅ× À¢Á�ÍSÈ ÉÅË§ÍÏ¿¼ÀÎÍÏÀ¡ÊwÄbÌ�ß�ÞÅÀÎÍÏÃöÈ É�ÍÏÀ¡ÊwÒ�Á�ÍSÈ Ã�ÉÅÌéÃÅÓuÍÏ¿¼À
ÆØÀ¢Ò�Ä�Ì�È ÉöÍÏ¿¼À�¿�È Ë�¿¼À¡ÊéÃ�Êwß�À¡Ê£ÊZÀ¢Á¡È ÊwÁ�Þ�×ÚÒVÍSÈ Ã�É¼ÌÐÒ�ÄbÃ�É¼Ë§ÍÏ¿¼À¢Ä�Ì�À¢× ê�À¡Ì��7¨a© ç
�ÏÛuÆÑÀ¢Á¡ÒVÞÅÌ�À�ÍÏ¿¼À�âlÀ¢È Ë�¿uÍÇÃÅÓNÍÏ¿ÅÃ�Ì�À
ÍÏÀ¡ÊwÄ�Ì§ß�À¢Á�Ê�À¢ÒVÌZÀ¡Ì�âÐÈ ÍÏ¿òÀ¡É¼À¡Ê�Ë�á¢ÜÖ¾}¿¼À�êNÒVÊwÈ Ã�Þ¼ÌpÍÏÀ¡ÊwÄ�Ì � 5 * �¼Ë�Þ¼ÊwÈ ÉÅËãÈ ÉãÍÏ¿ÅÀÖÌ�Þ�Ä Á¡ÒVÉãÆØÀ�À¡êNÒ�× Þ�ÒVÍÏÀ¢ß÷Ã�É�× á
ÍÏ¿¼Ê�Ã�ÞÅË�¿óß�À¡ÍSÒ�ÈÚ× À¢ßÞ�uÉ¼ÃSâÐ× À¢ß�Ë�À�ÃÅÓNÍÏ¿¼À~Ä~ÒVË�É¼À¡ÍSÈÚÁ�ÓPÃØÁ�Þ¼Ì^È É¼Ë¸Ì�ÍÏÊ�Þ�Á�ÍÏÞ¼ÊZÀpÃÅÓÅÍÏ¿¼À�âÇ¿¼ÃÅ× À~Ä~Ò�Ád¿�È É¼À¢ÜÎèíÃwâlÀ¡ê�À¡ÊwÛ
Ò ÓPÞ¼Ê�ÍÏ¿¼À¡ÊöÝØÀ¡Ì�ÌwÈÚÄ~È Ì�ÍSÈÚÁ ÒVÌ�Ì�Þ�ÄbÝ¼ÍSÈ Ã�É�ÛÔÁ�Ã�É¼ÌwÈ Ì�ÍSÈ É¼Ë È ÉôÒVÌ�Ì�Þ�Ä~È É¼Ë Ò�×Ú×�ÍÏ¿¼À ÍÏÀ¡ÊwÄ�ÌøÃÅÓÇÍÏ¿¼À ÌZÞ�Ä À¢ñsÞ�Ò�×�È É
Ä¤ÒVË�É�È ÍÏÞ�ß�À�ÒVÉ�ß�Ì^È Ë�É�Û�Ò�×Ú× ÃwâÇÌéÒ}ÌwÈÚÄ�Ý�×ÚÈ ��Á¡ÒVÍSÈ Ã�ÉÐÃÅÓwÍÏ¿¼ÀÎÓPÃ�ÊwÄÎÞ�×ÚÒ}âÇ¿�ÈÚÁn¿Âß�ÃuÀ¡ÌXÉ¼Ã�Í�Ê�À¢ñsÞ�È Ê�ÀíÌ�Þ�Án¿"�uÉ¼ÃSâÐ× À¢ß�Ë�À¢Ü
ß~Ã�Ê�À¡ÃSê�À¡ÊwÛ � 5 * Á¡ÒVÉ ÆØÀöÒVÌ�Ì�Þ�Ä�À¢ß÷ÍÏÃöÆØÀÔÃÅÓØÍÏ¿¼À¸Ã�Êwß�À¡ÊbÃÅÓØÍÏ¿ÅÀöÄ~ÒVïØÈÚÄÎÞ�Ä ¾}âÐÈ ÌZÌpÆØÀ¡ÍSÒîÓPÞ¼É�Á�ÍSÈ Ã�É È ÉåÍÏ¿¼À
×ÚÈ É�Ò�Á¡Ü

� ç



¾}¿ÅÀ��¼É�Ò�×uÌwÈÚÄ�Ý�×ÚÈ �¼À¢ßõÓPÃ�ÊwÄÇÞ�×ÚÒpÞ¼Ì�À¢ßõÈ ÉõÍÏ¿ÅÀ~ÓeÃÅ×Ú× ÃwâÐÈ É¼Ë~À¡êNÒ�× Þ�ÒVÍSÈ Ã�É¼Ì§È Ì
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-pÌ�Ì�Þ�Ä~È É¼Ë ÍÏ¿¼À ÓeÃÅ×Ú× ÃwâÐÈ É¼Ë êyÒ�× ÞÅÀ¡ÌåÓPÃ�Ê~ÍÏ¿¼ÀãÝ�ÒVÊwÒ�Ä�À¡ÍÏÀ¡ÊZÌ ÒVÉ�ß ÍÏ¿¼À è ê"ß Án¿�ÒVÊwÒ�Á�ÍÏÀ¡ÊwÈ ÌZÍSÈÚÁ�ÌöÃÅÓ£ÍÏ¿¼À
����� � Â Á¡Ò�êØÈ ÍSÈ À¡Ì�¿ � ç Á Û�Ã�É¼ÀòÃ�Æ¼ÍSÒ�È É¼ÌîÍÏ¿¼ÀøÍÏ¿ÅÊ�À¡Ì�¿¼ÃÅ×ÚßóêyÒ�× ÞÅÀ¡ÌÂÊZÀ¡ÝÑÃ�ÊZÍÏÀ¢ß È ÉÕ¾�ÒVÆ�× À×��æ�Û � 5 * � ç����lÄ¤Û
Ð Ø * � �>Ù�À;ÛÞ¬
ª�Û�� � � Ý�ÒVÌ�Ì�À¡ÌwÜ
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¾ � ç�ç�ç � � ç ç ¨ ç � æ���� ç ¨
¾ � ç�ç�ç � ��� ç � ç��Ö����� � �
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��À¡ê�À¡Ê^Ò�×gÁ�ÃÅÄ�Ý¼Þ¼ÍSÈ É¼Ë Á�Ã{ß�À¡Ì�¿�Ò�ê�À§ÆØÀ¡À¡ÉòÀ¢×ÚÒVÆØÃ�ÊwÒVÍÏÀ¢ßóÈ É Ê�À¢Á�À¡É�Íbá�À¢ÒVÊZÌ÷ÒVÍ~�¼Ò�Á¡×ÚÒÏá�� ÕXÕ²± Ä � à Ù � ���ÏÛ
ßòÒ�È É¼ðs�Ïè ÕXÕ²± �éÒVÉ�ßÂ¾�³���-§ä��Ï¾�´ ÕXÕ²± ��ÍÏÃÔÌwÈÚÄÎÞ�×ÚÒVÍÏÀ¤ÄÇÞ�× ÍSÈ Ý�ÒVÌ�Ì�È É¼Ì�ÍSÒVÆ�ÈÚ×ÚÈ ÍSÈ À¡ÌÖÈ ÉÂÊ�À¢Á¡È ÊwÁ�Þ�×ÚÒVÍSÈ ÉÅËö×ÚÈ É�Ò�Á�Ì
ÒVÉ�ß ÊwÒ�Á�À¡ÍÏÊ^Ò�ÁE� Ä¤ÈÚÁ�Ê�Ã�ÍÏÊZÃ�É¼ÌwÜôà�É ÍÏ¿ÅÀÆ�¼Ê�Ì�ÍÂÍ\â£Ã Á�Ã{ß�À¡ÌöÍÏ¿¼À Æ¼ÞÅÉ�Ád¿ Ì�ÍÏÊZÞ�Á�ÍÏÞ¼Ê�À È Ì È Ë�É¼Ã�ÊZÀ¢ß¼Ü ¾®´ ÕXÕ²±
Á�Ã�É¼ÌwÈÚß�À¡Ê�Ì�ÍÏ¿¼À¤âbÒ ��À;�¼À¢ß�ÌöÈ É�ß�Þ�Á�À¢ßÂÆ�áåÀ¢Ò�Ád¿ Æ¼Þ¼É�Ád¿ È ÉóÍÏ¿ÅÀøÁ¡ÒÏê{È ÍSÈ À¡ÌøÒVÉ�ßîÍÏÊwÒ�Á ��ÌÐÍÏ¿¼À¤À¡ê�ÃÅ× Þ¼ÍSÈ Ã�É ÃÅÓ�ÍÏ¿¼À
ÆØÀ¢Ò�Ä ÍÏ¿ÅÊ�Ã�Þ¼Ë�¿ ÍÏ¿¼ÀòÄ¤Ò�Án¿�È É¼À ÓeÃ{Á�Þ¼ÌwÈ ÉÅË ×ÚÒVÍÏÍSÈÚÁ�À¢ÛgÊZÀ¡Ý¼Ê�À¡Ì�À¡ÉuÍÏÀ¢ßãâÐÈ ÍÏ¿ Ä~ÒVÍÏÊwÈÚÁ�À¡ÌwÜµ� Àî¿�Ò�ê�À Ád¿¼À¢Á ��À¢ßòÃ�Þ¼Ê
Ê�À¡Ì�Þ�× ÍÏÌwÛlÓPÃ�ÊÂÄbÃØß�Àò¾Zßãç�ç��òÒVÊ�Ã�Þ¼É�ß � ç�æ ßòè�ð¢Û�âÔÈ ÍÏ¿óÍÏ¿¼ÀåÁ�ÃØß�Àå¾�´ ÕXÕ�± ¿ � �¢Û � æ Á Æuá ÌwÈÚÄÎÞ�×ÚÒVÍSÈ É¼ËãÍÏ¿¼À
â£Ã�Ê�Ì�ÍCÄZÁ¡ÒVÌ�ÀöÒVÌ�Ì�Þ�ÄbÝ¼ÍSÈ Ã�É¼ÌÔÈÚ×Ú× ÞÅÌ�ÍÏÊwÒVÍÏÀ¢ßòÒVÆÑÃwê�À¢Ü²� ÀÖ¿�ÒÏê�ÀöÒVÌ�Ì�Þ�Ä�À¢ßãÒ�×Ú×�ÈÚß�À¡ÉuÍSÈÚÁ¡Ò�×ìÊ�À¢Á¡È ÊwÁ�Þ�×ÚÒVÍSÈ Ã�É Ä¤ÒVÍÏÊwÈÚÁ�À¡Ì
ÒVÉ�ßîÒÎÊ�À¢Á¡È ÊwÁ�Þ�×ÚÒVÍSÈ Ã�É ß�À¢×ÚÒÏá~ÍSÈÚÄbÀ¶^ � � Ü �¶· ÌwÜ�ä}È Ë�Þ¼Ê�À � �¸Ì�¿¼ÃwâÇÌ�ÒÎÌ^Á¡ÒVÍÏÍÏÀ¡ÊÇË�ÊwÒVÝ¼¿îÃÅÓXÁ�Þ¼ÊZÊ�À¡É�Í£ÍÏ¿¼Ê�À¡ÌZ¿¼ÃÅ×Úß
ê�À¡Ê�Ì�ÞÅÌ~è ê"ß ÓPÊ�À¢ñsÞÅÀ¡É�Á�á¢Ü~¾}¿ÅÀÔÝØÃÅÈ ÉuÍÏÌ~×ÚÈ ÀãÒVÝ¼Ý¼ÊZÃSï{ÈÚÄ¤ÒVÍÏÀ¢× áãÃ�É ÒÖÝØÀ¡ÊwÈ Ã{ß¼ÈÚÁ¸Á�Þ¼Ê�ê�À§âÔÈ ÍÏ¿ ÒÔÝÑÀ¡Ê^È ÃØß÷À¢ñSÞ�Ò�×
ÍÏÃ ÍÏ¿¼À È É�ê�À¡Ê�ÌZÀøÃÅÓlÍÏ¿¼À ß�À¢×ÚÒ�á ÍSÈÚÄ�À¸^ÐÜ à�É ÍÏ¿ÅÀõÊ�À¢Ò�×ÇÁ¡ÒVÌ�À¢Û£âÔÈ ÍÏ¿ Ê�À¢Á¡È ÊwÁ�Þ�×ÚÒVÍSÈ Ã�É Ý�ÒVÍÏ¿¼Ìòß¼È ëìÀ¡Ê^È É¼Ë ÓPÊ�ÃÅÄ
Ã�É¼ÀåÒVÉ¼Ã�ÍÏ¿¼À¡ÊöÒVÉ�ßîâÐÈ ÍÏ¿ Á�Ã�Ê�Ê�À¡Ì�ÝØÃ�É�ßÅÈ É¼ËóÄ¤È ï{È É¼ËøÃÅÓ�Ý¼¿�ÒVÌZÀ~Ì�¿�ÈÚÓPÍÏÌÂÒVÍÐÍÏ¿¼ÀòÓPÊ�À¢ñSÞ¼À¡É�Á�áåÃÅÓ�ÍÏ¿¼Àòè>ê"ßòÛ{â£À
À¡ïuÝÑÀ¢Á�Í�ÍÏ¿¼À�ÝØÀ¡ÊwÈ Ã{ß¼ÈÚÁ¡È Í\áöÍÏÃåß¼È ÌwÒVÝ¼ÝØÀ¢ÒVÊÐÒVÉ�ß§ÍÏ¿¼ÀîÄ¤È É�ÈÚÄÎÞ�Ä ÍÏ¿¼Ê�À¡ÌZ¿¼ÃÅ×Úß§ÍÏÃ÷ÊwÈ Ì�À¢Ülà�É ÒVÉ�áóÁ¡ÒVÌ�À¢ÛÅÀ¡ê�À¡ÉòâÐÈ ÍÏ¿
Ò�×Ú×�ÍÏ¿¼ÀöÝØÀ¡Ì�ÌwÈÚÄ~È Ì�ÍSÈÚÁöÒVÌ�Ì�Þ�ÄbÝ¼ÍSÈ Ã�É¼ÌwÛ}ÍÏ¿ÅÀöÍÏ¿¼Ê�À¡Ì�¿¼ÃÅ×Úß�ÌÔÀ¡ï{Á�À¡À¢ß Æuá ÄbÃ�Ê�ÀöÍÏ¿�ÒVÉ Ã�É¼ÀöÃ�Êwß�À¡Ê§ÃÅÓÎÄ¤ÒVË�É�È ÍÏÞ�ß�À
ÍÏ¿¼ÀãÄ~Ò�Ád¿�È É¼À÷âlÃ�Ê«�ØÈ É¼Ë Á�Þ¼Ê�Ê�À¡ÉuÍSÜ � ê�À¡É âÐÈ ÍÏ¿¼Ã�Þ¼ÍÂß�À¡ÍSÒ�ÈÚ× À¢ß Á¡Ò�×ÚÁ�Þ�×ÚÒVÍSÈ Ã�É¼Ì¸âlÀãÒVÊZÀ~ÍÏ¿¼À¡Ê�À¢ÓPÃ�Ê�À²�¦Þ¼Ì�ÍSÈ �ÅÀ¢ß È É
ÒVÌ�Ì�À¡ÊZÍSÈ É¼Ë¤ÍÏ¿�ÒVÍÇÍÏ¿ÅÀ¡Ê�À÷È ÌÐÒ¤×ÚÒVÊZË�À÷Ä¤ÒVÊ�ËÅÈ ÉãÃÅÓ¼ÌwÒ�ÓPÀ¡Í\áóÒVËÅÒ�È ÉÅÌ�ÍÇÍÏ¿�È Ì �ØÈ É�ßÔÃÅÓ}È É¼ÌZÍSÒVÆ�ÈÚ×ÚÈ Í\á¢Ü
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- ñsÞÅÀ¡Ì�ÍSÈ Ã�Éö¿�ÒVÌéÆØÀ¡À¡ÉîÊwÒ�È Ì�À¢ßÔÊ�À¡ËÅÒVÊwßÅÈ É¼Ë§ÍÏ¿¼À�À¡ëìÀ¢Á�ÍÎÃÅÓNÞ¼É¼ÌZ¿�È À¢×Úß�À¢ß¾½ Ý�ÈÚ×Ú×uÆØÃSïåÁ¡ÒÏê{È Í\á�ÄZ×ÚÈ ��À �¼ÆØÀ¢×Ú× ÃSâÎÌ
âÇ¿�ÈÚÁn¿ Á�Ã�Þ�×ÚßãÆÑÀÂÊ�À¢Á�Ãwê�À¡Ê�À¢ß ÓPÊ�ÃÅÄ �¹��� ÒVÉ�ßãÞ¼ÌZÀ¢ßõÍÏÃ Á�Ã�É¼É¼À¢Á�Í¸ÍÏ¿¼ÀîÆØÀ¢Ò�Ä Ý�È ÝØÀ¡ÌîÈ É ÍÏ¿¼À ÒVÊwÁ�ÌwÜ ¾g¿¼À¡Ì�À
Á¡ÒÏê{È ÍSÈ À¡ÌÐß�ÃÔÉ¼Ã�Í£À¡É�ÍÏÀ¡ÊÖßÅÈ Ê�À¢Á�ÍS× áãÈ ÉuÍÏÃÔÍÏ¿ÅÀ¸ÒVÆØÃSê�À~ÈÚ×Ú× ÞÅÌ�ÍÏÊwÒVÍÏÀ¢ßîÈ É¼Ì�ÍSÒVÆ�ÈÚ×ÚÈ Í�áåÄbÀ¢Ád¿�ÒVÉ�È Ì^Ä ÆØÀ¢Á¡ÒVÞ¼ÌZÀ�ÍÏ¿¼ÀpÆØÀ¢Ò�Ä
Ý�ÒVÌ�ÌZÀ¡ÌéÍÏ¿¼Ê�Ã�Þ¼Ë�¿öÍÏ¿¼À¢Ä Ã�É�× á~Ã�É�Á�À¢ÜÇ¾g¿¼À¢È ÊéÊ�ÃÅ× À~È ÌÖÄ�Ã�Ê�À~ÒVÝÅÝ¼Ê�Ã�Ý¼ÊwÈÚÒVÍÏÀ¤ÓPÃ�ÊÖÁ�Þ�ÄÎÞ�×ÚÒVÍSÈ ê�À�ÌwÈ É¼ËÅ× À;ÄdÝ�ÒVÌ�ÌÇÆØÀ¢Ò�Ä
Æ¼Ê�À¢Ò ��ÄdÞ¼Ý�Û^ÆÅÞ¼Í}ÍÏ¿¼ÀÖÈÚÄ�ÝØÀ¢ß¼ÒVÉ�Á�À�× À¡ê�À¢×�ÃÅÓÑß�À;�¼À¢Á�ÍSÈ É¼Ë~è>ê"ß~Ì�È ÌgÌ�Ã~× Ãwâ ÒVÉ�ßpÍÏ¿¼ÀéÆØÀ¢Ò�Ä¤× À¡ÍÎÁ�Þ¼ÊZÊ�À¡É�Í}Ì�ÃbÌ^Ä¤Ò�×Ú×
ÍÏ¿�ÒVÍ¸ÍÏ¿¼ÀÂÆØÀ¢Ò�ÄÙÆ�× ÃSâZÄdÞ¼Ý À¡ëÑÀ¢Á�ÍõÈ ÌøÈ É¼ÌwÈ Ë�É�È ��Á¡ÒVÉuÍSÜ¿� Àî¿�ÒÏê�À Á�ÃÅÄ�ÝÅÞ¼ÍÏÀ¢ßãÍÏ¿¼À Ád¿�ÒVÊwÒ�Á�ÍÏÀ¡Ê^È Ì�ÍSÈÚÁ�Ì~ÃÅÓ}ÍÏ¿ÅÀ¡Ì�À
ÍÏÊwÒVÉ¼ÌZê�À¡Ê�Ì�Àöè ê"ß~Ì¤ÒVÉ�ßòÓeÃ�Þ¼É�ß¤ÍÏ¿�ÒVÍpÍÏ¿¼À � Ì � È Ì¤Ò�× â�Ò�á�ÌbÆØÀ¢× ÃSâÙç��ÂÒVÉ�ß~ÍÏ¿¼À�� ÓhÒ�Á�ÍÏÃ�Ê~È Ì¤ÒVÆØÃ�Þ¼ÍÔç�������Û
ÍÏ¿¼ÀîÄ¤ÒVÍÏÀ¡ÊwÈÚÒ�×ÅÆÑÀ¢È ÉÅË¤Ì�ÍSÒ�È É�× À¡Ì�Ì�Ì�ÍÏÀ¡À¢×ÚÜb¾g¿¼À�Ý�ÒVÊwÒ�ÄbÀ¡ÍÏÀ¡ÊpâÎ¿�ÈÚÁd¿ Ád¿�ÒVÊwÒ�Á�ÍÏÀ¡Ê^È ð¡À¡ÌbÍÏ¿�È Ì �{È É�ß¤ÃÅÓ�È ÉÅÌ�ÍSÒVÆ�ÈÚ×ÚÈ Í\á È Ì
ÍÏ¿¼ÀÂÌ�ÍÏÀ¢Ò�ß�á�ÄdÌ�ÍSÒVÍÏÀîÀ;ÄZÓeÃÅ×ÚßÅÈ É¼Ë Ó¦Ò�Á�ÍÏÃ�ÊK¿ � � Á Ü�� È ÍÏ¿ Ì�Þ�Án¿ ÒãÄ¤ÒVË�É�È ÍÏÞ�ß�À÷ÃÅÓ�ÍÏ¿¼À ÈÚÄ�ÝØÀ¢ß¼ÒVÉ�Á�À¢Û�À¡ê�À¡É âÐÈ ÍÏ¿ Ò
×ÚÒVÊ�Ë�À�É�Þ�ÄÎÆØÀ¡ÊgÃÅÓ�ÆÑÀ¢×Ú× ÃwâÇÌ¶�ÏÒVÆØÃ�Þ¼Í������ÐÒVÊ�ÀÐÓPÃ�Ê�À¡Ì�À¡À¡É��lÒVÉ�ß�âÐÈ ÍÏ¿ÅÃ�Þ¼ÍÎÓeÃ{Á�Þ¼ÌwÈ ÉÅËÅÛ�ÍÏ¿�È Ì�Ó¦Ò�Á�ÍÏÃ�Êbß�Ã�À¡Ì�É¼Ã�Íí¿�Ò�ê�À
ÌwÈ Ë�É�È ��Á¡ÒVÉ�ÍÇêNÒ�× Þ¼À¡ÌwÜ

� æ



�
À Ál��v�}L��xov+Â q<Ãï{¬Ä¹v¿Å�´ �ÇÆÉÈ ¼F»�¼�{Fv	µ
à�ÉøÍÏ¿�È Ì¸Ád¿�ÒVÝ¼ÍÏÀ¡ÊpÃ�É�× áîÍÏ¿¼ÀîÄ¤Ò��hÃ�Ê¸ÓeÀ¢ÒVÍÏÞÅÊ�À¡ÌÎÃÅÓÑÍÏ¿¼À ����� �Îä Ì�á�ÌZÍÏÀ¢ÄÙÒVÊ�Àîß�À¡ÌwÁ�ÊwÈ ÆØÀ¢ßËÊyÃ�ÍÏ¿ÅÀ¡ÊÎÀ¢ñSÞ�È Ý�Ä�À¡ÉuÍSÛ
Ì�Þ�Án¿ ÒVÌÔ× Ãwâ ÝØÃSâ£À¡ÊÐÁ�Ã�ÉuÍÏÊ�ÃÅ× ÌwÛ¹�ÎäòÊ�À¢ÓPÀ¡Ê�À¡É�Á�À�Ë�À¡ÉÅÀ¡ÊwÒVÍSÈ Ã�É ÒVÉ�ßøß¼È Ì�ÍÏÊwÈ Æ¼ÞÅÍSÈ Ã�É�Û{È ÌÐß�À¡ÌwÁ�Ê^È ÆÑÀ¢ßøÈ É¶�gÀ¢Ó¦Ü�¿ ���;Á Ü

¾}¿ÅÀ ����� �ÎäåÌ�áuÌ�ÍÏÀ¢Ä È Ì�ÍÏ¿ÅÀÐÆ�È Ë�Ë�À¡ÌZÍs� Â Ò�Á¡Á�À¢× À¡ÊwÒVÍSÈ É¼ËöÌ�áuÌ�ÍÏÀ¢ÄôÆ¼Þ�ÈÚ× Í�Ì�ÃòÓ¦ÒVÊwÜ�¾g¿¼ÀÂÁ¡Ò�êØÈ Í�áøÍÏÀ¢Ád¿�Ä
É¼ÃÅ× Ã�Ë�áõâbÒVÌ§ß�À¡ê�À¢× Ã�ÝØÀ¢ßøÒVÍ Â � ��� À¡ÌZÝÑÀ¢Á¡ÈÚÒ�×Ú× á ÓeÃ�Ê�ÍÏ¿�È ÌÎÝ¼ÊZÃ��hÀ¢Á�ÍSÜ£à�ÉøÍÏÃ�ÍSÒ�×6� ¨�¨ Á¡Ò�êØÈ ÍSÈ À¡Ìbâ£À¡Ê�ÀÐÝ¼Ê�Ã{ß�Þ�Á�À¢ß
ÒVÉ�ßõÒVÊZÀ÷Á�Þ¼Ê�Ê�À¡ÉuÍS× áÂâlÃ�Ê��{È É¼Ë¤â£À¢×Ú×XÒVÆØÃSê�ÀÐÍÏ¿¼À¢È ÊÐß�À¡Ì^È Ë�ÉõÌ�ÝØÀ¢Á¡È ��Á¡ÒVÍSÈ Ã�É¼ÌwÜ

¾}¿ÅÀ�Ä¤Ò��¦Ã�ÊwÈ Í�áÐÃÅÓ�ÍÏ¿ÅÀ¢ÄÕÒVÊ�À�Ä~Ò�ß�À�ÃÅÓ¼Á�Ã�Ý¼ÝØÀ¡Ê�� Â Þ��ÏÛ^Ì�Ý¼ÞÅÍÏÍÏÀ¡ÊéÁ�ÃÅÒVÍÏÀ¢ßbâÐÈ ÍÏ¿õÒ�ÍÏ¿�È Éö×ÚÒ�á�À¡ÊíÃÅÓ�É�È Ã�Æ�È Þ�Ä
�b��Æ��ÏÜ ¾}¿¼ÀøÌZÝÑÀ¢Á¡È ��Á¡ÒVÍSÈ Ã�É Ê�À¢ñsÞ�È Ê�À¡ÌåÒVÉ Ã�ÝØÀ¡ÊwÒVÍSÈ É¼Ë Ë�ÊwÒ�ß¼È À¡ÉuÍîÃÅÓ � ß�ÛÞ¬�Ä ÒVÍ ÒVÉ Þ¼É�× ÃÅÒ�ß�À¢ßÌ� êNÒ�× Þ¼À
ÃÅÓ°� % � æ���� å ç��$Í¢Ü à�É Ã�Ê^ß�À¡Ê÷ÍÏÃ Ò�Ád¿�È À¡ê�ÀòÍÏ¿ÅÀ Ä¤ÒVï{ÈÚÄÎÞ�Ä ÝØÃ�Ì�Ì^È Æ�× ÀøÆØÀ¢Ò�Ä À¡ÉÅÀ¡Ê�Ë�á È É ����� ÛíÍÏÃ ÆØÀ
Ê�À¢Ò�Án¿¼À¢ßöß�Þ¼ÊwÈ ÉÅËÐÍÏ¿¼À�á�À¢ÒVÊ ��������ÛXÒpÝÅÊ�Ã�Ë�ÊwÒ�Ä¤Ä�ÀpâbÒVÌÖ×ÚÒVÞ¼É�Ád¿ÅÀ¢ßÔÍÏÃ§ÊwÒ�È Ì�À�ÍÏ¿¼À�Þ¼Ì�À¢ÓPÞ�×¢Ë�ÊwÒ�ß¼È À¡ÉuÍbÒVÆØÃwê�ÀbÍÏ¿¼À
ß�À¡ÌwÈ Ë�É êNÒ�× Þ¼À¢ÛØÍÏÃøÉ¼À¢ÒVÊ � ß²Û¦¬�Ä¤ÛlÄ¤Ò �ØÈ ÉÅËÂÞÅÌ�À§ÃÅÓ{Ý¼Þ�× Ì�À¸ÝÑÃwâlÀ¡ÊbÝÅÊ�ÃØÁ�À¡ÌZÌwÈ É¼ËÅÛØ¿¼À¢×ÚÈ Þ�ÄÎ�ÏèíÀ �£Ý¼ÊZÃØÁ�À¡Ì�Ì^È É¼ËÅÛ
À¢ñSÞ�Ò�×ÚÈ ð¢ÒVÍSÈ Ã�É ÃÅÓpÁ¡ÒÏê{È Í\á �¼À¢×Úß�Ì^ÛgÀ¡ÍSÁ¡Ü ¿ ��� Á ÜÌ´lÞ¼ÊwÈ É¼Ë Á�ÃÅÄ¤Ä¤È ÌZÌwÈ Ã�É�È É¼Ë ÃÅÓíÍÏ¿¼ÀÚ�Îä Ì�áuÌ�ÍÏÀ¢Ä È É ç ­�­�­ ê�À¡Ê�á
Ý¼Ê�ÃÅÄ~È ÌwÈ É¼ËpÊ�À¡Ì�Þ�× ÍÏÌ}¿�Ò�ê�À£ÆØÀ¡À¡ÉõÒ�Ád¿�È À¡ê�À¢ß¼Üé¾}¿¼À Â Þ¹¬
��ÆöÁ¡Ò�êØÈ ÍSÈ À¡Ì�âlÀ¡Ê�À�Á�Ã�É�ßÅÈ ÍSÈ Ã�É¼À¢ß ¹hºÐÏZ¹7ÑÓÒ ÍÏÃ¤ÒVÉõÒÏê�À¡ÊwÒVË�À
Ë�ÊwÒ�ß¼È À¡ÉuÍ}ÃÅÓ � Ü���ß�Û¦¬�Ä¤Ü�- ÍÏÃ�ÍSÒ�×^ê�ÃÅ× ÍSÒVË�ÀÇÃÅÓ�ÍÏ¿¼À,� Â ��ä¤ÌZá�Ì�ÍÏÀ¢Ä ÃÅÓìÒVÆÑÃ�ÞÅÍ�æ �Åæ���ß�Û ¿�ÒVÌ}ÆØÀ¡À¡ÉõÒ�Ád¿�È À¡ê�À¢ß
âÐÈ ÍÏ¿ ÆÑÀ¢Ò�Ä~Ü¿´lÞ¼Ê^È É¼ËõÍÏ¿¼Àåç ­�­�­ ¬��������ÂâÐÈ É�ÍÏÀ¡ÊÔÌ�¿uÞ¼ÍSß�ÃwâÇÉ ÒVÉ�ßóß�Þ¼ÊwÈ É¼ËøÃ�ÝÑÀ¡Ê^ÒVÍSÈ Ã�É È É��������¤À¡ëÑÃ�Ê�ÍÏÌÔâÐÈÚ×Ú×
Á�Ã�ÉuÍSÈ É�Þ¼À§ÍÏÃóÈÚÄbÝ¼Ê�ÃSê�À¸ÍÏ¿¼À¸ÝØÀ¡ÊwÓPÃ�ÊwÄ¤ÒVÉ�Á�ÀöÓPÞ¼Ê�ÍÏ¿¼À¡ÊwÜ¶-§×Ú×ìÍÏ¿¼À¡Ì�À¸Ý¼Ê�Ã{Á�À¢ß�Þ¼ÊZÀ¡Ìp¿�ÒÏê�À§ÍÏÃîÆØÀîß�Ã�ÉÅÀÔÞÅÉ�ß�À¡ÊpÍÏ¿¼À
Á�Ã�É¼Ì�ÍÏÊ^Ò�È É�ÍÏÌ�ÃÅÓ ¹¦º¿ÏZ¹7ÑÓÒ Ý¼Ê�Ã{Á�À¡Ì�ÌwÈ É¼ËøÈ ÉõÍÏ¿ÅÀ ����� ÍÏÞ¼É¼É¼À¢×ÚÜ

�¼È ïuÍÏÀ¡À¡ÉøÃÅÓÅÍÏ¿¼ÀÏ� ¨�¨ Á¡ÒÏê{È ÍSÈ À¡Ì§ÒVÊZÀbÝ¼Ê�Ã�ÍÏÃ�Í\áuÝØÀ¡ÌÔÄ¤Ò�ß�ÀbÃÅÓÅÌZÃÅ×ÚÈÚß��íÆ�ÛuâÐÈ ÍÏ¿ ÒVÉõÃ�ÝØÀ¡ÊwÒVÍSÈ Ã�É�Ò�×¼Ë�ÊwÒ�ß¼È À¡ÉuÍ
ÃÅÓ}ÒVÆØÃ�Þ¼Í � ß²Û¦¬�Ä¤Ü

-§ÓeÍÏÀ¡Êöß�À¢Ä�Ã�ÞÅÉ�ÍSÈ É¼Ë ÓeÊZÃÅÄ �¹��� Û{Ì�ÃÅÄbÀòÁ¡ÒÏê{È ÍSÈ À¡Ì§âÇ¿�ÈÚÁn¿ ß�À¡Ë�ÊwÒ�ß�À¢ßøÃ�ÊÖÃ�ÍÏ¿¼À¡Ê�âÔÈ Ì�Àå×ÚÈÚÄ~È ÍÏÀ¢ßõÝØÀ¡ÊwÓPÃ�Ê�Ä
Ä¤ÒVÉ�Á�À~Á¡ÒVÉöÆØÀpÍÏÊ�À¢ÒVÍÏÀ¢ß§Ã
ÔòÈ É¼À¢Üéè�È Ë�¿�ÄdÝ¼Ê�À¡Ì�Ì�ÞÅÊ�À�ÊwÈ É¼ÌwÈ É¼ËÔâÐÈ ÍÏ¿öÞ�× ÍÏÊ^Ò ÄdÝ¼Þ¼Ê�Àpâ�ÒVÍÏÀ¡ÊÔÁ¡ÒVÉõÆØÀ¸ÒVÝ¼Ý�×ÚÈ À¢ßÔÃ�ÊéÍÏ¿¼À
Á¡ÒÏê{È ÍSÈ À¡Ì¤Á¡ÒVÉõÆØÀbÊ�À¢Á�ÃÅÒVÍÏÀ¢ß~âÐÈ ÍÏ¿ Ò�É¼À¡â���×ÚÄ ÃÅÓ.�íÆ�Ü�à¡Ä�Ý¼ÊZÃSê�À¢ß¸ÍÏÀ¢Án¿¼É�ÈÚñSÞ¼À¡ÌÎâÐÈÚ×Ú×NÝÑÃ�ÌZÌwÈ Æ�× á~ÆØÀ~Ò�êyÒ�ÈÚ×ÚÒVÆ�× À¢Û
Ò�×Ú× ÃSâÔÈ É¼ËÐÍÏ¿ÅÀÇÝØÀ¡ÊwÓeÃ�Ê^Ä¤ÒVÉ�Á�ÀÇÍÏÃÐÆÑÀÖÈÚÄbÝ¼Ê�ÃSê�À¢ßÂÓPÞ¼Ê�ÍÏ¿¼À¡ÊwÜk- ÍÏÃ�ÍSÒ�×ìÒ�Á¡Á�À¢× À¡Ê^ÒVÍSÈ É¼Ë¸ê�ÃÅ× ÍSÒVË�ÀpÃÅÓØæ � ����ß²Û × ÃuÃ��uÌ
ÓPÀ¢ÒVÌwÈ Æ�× À¢Ü

¾}¿ÅÀbÉ¼Ã�ÊwÄ¤Ò�× ÄZÁ�Ã�É�ß�Þ�Á�ÍSÈ É¼Ë ��äòÌ�á�ÌZÍÏÀ¢Ä ÃÅÓ ����� âÐÈÚ×Ú×uÉ¼Ã�ÍÇÆØÀ~Á�Ã�É¼Ì^ÈÚß�À¡Ê�À¢ßõÈ ÉõÍÏ¿�È ÌÇÊ�À¡ÝØÃ�Ê�ÍSÜ
¾}¿ÅÀ ����� ���ÎäÂÝØÃwâlÀ¡ÊlÝ�×ÚÒVÉ�Í²¿ ��� Û ��¨ Á Á�Ã�É¼ÌwÈ Ì�ÍÏÌlÃÅÓ����é�Ø× áuÌ�ÍÏÊ�Ã�ÉÅÌíâÐÈ ÍÏ¿òÒÖÁ�Ã�É�ÍSÈ ÉuÞ¼Ã�Þ¼Ì£ÊwÒVÍÏÀ¢ßbÃ�ÞÅÍÏÝ¼Þ¼Í

ÝØÃSâ£À¡Ê§ÃÅÓ�ç�ÜÚæ�ß��ÕÜZ���ÂÝØÃSâ£À¡ÊøÁ�Ã�É�ê�À¡ÊZÍÏÀ¡Ê�Ì~âÐÈ ÍÏ¿ ÒÂÊ^ÒVÍÏÀ¢ßåÝØÃSâ£À¡Ê§ÃÅÓ��½ß~� Ì�ÞÅÝ¼Ý�× á ÍÏ¿¼Àóç������	Û ß¼ÜÚÁ¡Ü
ê�ÃÅ× ÍSÒVË�À¢Ü � Ò�Án¿ �{× á�Ì�ÍÏÊZÃ�Éó¿�ÒVÌ÷È ÍÏÌÐÃSâÇÉ ÍÏÀ¡ÍÏÊ�Ã{ß�ÀãÄ�Ã{ß�Þ�×ÚÒVÍÏÃ�ÊîÒVÉ�ßîÍÏ¿¼À§Í�âlÃ �Ø× áuÌ�ÍÏÊ�Ã�É¼Ì^Û{ÝØÃSâ£À¡Ê�À¢ßöÆuáòÍÏ¿¼À
ÌwÒ�Ä�ÀÂè�Û ÝØÃSâ£À¡ÊÔÁ�Ã�Éuê�À¡Ê�ÍÏÀ¡ÊwÛ�ÒVÊZÀ�Ý¼Ê�Ã�ÍÏÀ¢Á�ÍÏÀ¢ß¤Æ�á Ò¤Á�ÃÅÄ¤Ä�Ã�ÉãÍÏ¿�áuÊwÒVÍÏÊ�Ã�É Á�Ê�ÃSâÇÆ�ÒVÊÔÁ¡È ÊwÁ�Þ�È ÍSÜ

-éÍÇÝÅÊ�À¡Ì�À¡ÉuÍÇÍÏ¿¼ÀbÍÏÃ�ÍSÒ�×�Ä~ÒVïØÈÚÄÎÞ�Ä Á¡È ÊwÁ�Þ�×ÚÒVÍSÈ É¼Ë~ÆØÀ¢Ò�Ä Á�Þ¼ÊZÊ�À¡É�ÍÖÈ ÌÔÒVÆÑÃ�ÞÅÍ � Ü � Ä,- È ÉõÍ\â£Ã~ÆØÀ¢Ò�Ä�ÌéÃÅÓ
ÓPÃ�Þ¼ÊÇÆ¼Þ¼É�Ád¿¼À¡ÌéÀ¢Ò�Án¿�Ü

¾}¿ÅÀÖ��ä§ÝØÃSâ£À¡ÊÇß¼È Ì�ÍÏÊwÈ Æ¼ÞÅÍSÈ Ã�ÉöÈ ÌÇß�Ã�ÉÅÀ�âÐÈ ÍÏ¿õÒlÌ�á{Ä¤Ä�À¡ÍÏÊwÈÚÁ�Ì�áuÌ�ÍÏÀ¢Ä ÃÅÓK��� ��æ�����Ò�× Þ�Ä¤È É�È Þ�Ä âbÒÏê�À¡Ë�Ä
Þ�ÈÚß�À¡ÌÎÞ¼ÌwÈ É¼ËøÄ¤ÒVËÅÈÚÁÖ¾¼À¡À¡Ì¸ÒVÌÎÝØÃSâ£À¡ÊÐß¼È ê{ÈÚß�À¡Ê�ÌwÜ

´lÞ¼ÊwÈ ÉÅËÐÀ¡ïuÝ�× ÃÅÈ ÍSÒVÍSÈ Ã�ÉóÈ É ����� Ä~ÒVÉ�áãÓPÀ¢ÒVÍÏÞ¼Ê�À¡Ì�â£À¡Ê�À§ÈÚÄ�Ý�× À¢Ä�À¡ÉuÍÏÀ¢ßîÈ ÉÂÃ�Ê^ß�À¡ÊlÍÏÃöÈÚÄ�Ý¼ÊZÃSê�À�ÍÏ¿¼ÀpÊ�À¢×ÚÈ Ä
ÒVÆ�ÈÚ×ÚÈ Í�á~ÃÅÓuÍÏ¿¼À�Ì�á�ÌZÍÏÀ¢Ä¤Ü � ëÑÃ�Ê�ÍÏÌbÒVÊ�À¸Á�Ã�ÉuÍSÈ ÉuÞ�È É¼ËÔÍÏÃîÒ�Án¿�È À¡ê�ÀbÆØÀ¡ÍÏÍÏÀ¡ÊlÝØÀ¡ÊwÓPÃ�ÊwÄ¤ÒVÉ�Á�À¢Û�ÆØÃ�ÍÏ¿÷ÍÏÃwâ�ÒVÊwß�Ì£¿�È Ë�¿¼À¡Ê
ÆØÀ¢Ò�Ä Á�ÞÅÊ�Ê�À¡ÉuÍ¸ÒVÉ�ß~¿�È Ë�¿¼À¡Ê§Ò�Á¡Á�À¢× À¡ÊwÒVÍSÈ É¼ËöË�Ê^Ò�ß¼È À¡É�ÍÏÌ^ÜÐ¾}¿ÅÀÐË�ÊwÒ�ßÅÈ À¡É�ÍÏÌ¤ÒVÊ�Àö×ÚÈÚÄ¤È ÍÏÀ¢ß÷Æ�á¸�¼À¢×Úß¤À¢Ä~È Ì�ÌwÈ Ã�É È É
ÍÏ¿¼À§Á¡ÒÏê{È ÍSÈ À¡ÌÖÒVÉ�ßÖÃ�ÍÏ¿¼À¡Ê�Ì�Ã�Þ¼ÊwÁ�À¡Ì£ÃÅÓy¿�È Ë�¿ èíÀ§Á�Ã�É¼Ì�Þ�Ä�Ý¼ÍSÈ Ã�É�Û¢Ì�Þ�Án¿åÒVÌ�ÓPÃ�ÊlÀ¡ï{Ò�Ä�Ý�× Àa� ß�À¡Ë�ÊwÒ�ß¼ÒVÍSÈ Ã�É�ÜÎ¾}¿¼À
Ä¤ÒVï{ÈÚÄÇÞ�Ä Á�ÃuÃÅ×ÚÈ É¼ËÐÝØÃwâlÀ¡Ê£ÝØÀ¡Ê�Á¡ÒÏê{È Í\áåÈ ÌlËÅÈ ê�À¡ÉîÆuáÔÍÏ¿ÅÀÔÁ�Ê�á�Ã�Ì�ÍSÒVÍbß�À¡ÌwÈ Ë�É ÒVÉ�ß÷È ÌpÒVÆØÃ�Þ¼Ípç � �®�ÕÜ
- Ä¤Ò��¦Ã�Ê
Ã�ÝØÀ¡ÊwÒVÍSÈ Ã�É�Ò�×�ß¼È àãÁ�Þ�× Í�á È É ����� È ÌòÁ¡ÒVÞ¼ÌZÀ¢ß Æuá ÝØÃ�É�ß�À¡ÊZÃÅÄ�Ã�ÍSÈ ê�ÀøÃ�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�ÉÅÌ�¿ ��­;Á Û�âÎ¿¼À¡É ÍÏ¿¼À Á¡Ò�êØÈ ÍSÈ À¡Ì
ÒVÊ�Àãß�ÊwÈ ê�À¡ÉóÃ�ë ÍÏ¿¼À¢È ÊÐÊ�À¡Ì�Ã�É�ÒVÉuÍ÷ÓPÊ�À¢ñsÞÅÀ¡É�Á�á¢Üø¾}¿�È Ì÷ß�À¡ÍÏÞ¼É�È ÉÅË È ÌÂÁ¡ÒVÞ¼ÌZÀ¢ßîÆ�áåÆØÀ¢Ò�Ä × ÃÅÒ�ßÅÈ É¼ËõÀ¡ëÑÀ¢Á�ÍÏÌwÛ�ÒVÉ�ß
× À¢Ò�ß�Ì�ÍÏÃîê{È Æ¼ÊwÒVÍSÈ Ã�É¼ÌÖÃÅÓ{ÍÏ¿¼ÀõÁ¡ÒÏê{È ÍSÈ À¡ÌöÒVÍbÍÏ¿¼À¢È Ê~Ä�À¢Ád¿�ÒVÉ�ÈÚÁ¡Ò�×ØÊ�À¡Ì�Ã�É�ÒVÉ�Í~ÓPÊ�À¢ñSÞ¼À¡É�Á�áõÃÅÓ£ÒVÊ�Ã�Þ¼É�ßåç����öè�ðøÒVÍ
¿�È Ë�¿��¼À¢×Úß�ÌwÜé¾}â£ÃøÄ�À¡ÍÏ¿¼Ã{ß�Ì�ÒVÊ�À~ÒVÍéÝ¼Ê�À¡Ì�À¡ÉuÍÖÒVÝ¼Ý�×ÚÈ À¢ßÔÍÏÃøÒ�ê�ÃÅÈÚß§ÍÏ¿¼À¡ÌZÀbÃ�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼ÌL�>ê�É¼À¤È ÌéÍÏÃãÈ ÉuÍÏÊ�Ã{ß�Þ�Á�À
ÍÏÞ¼É�È ÉÅËãÃ�ëÑÌ�À¡ÍÏÌøÈ É Ã�Êwß�À¡Ê¸ÍÏÃåÊ�À¢ß�Þ�Á�ÀÂÍÏ¿¼ÀÂÆÑÀ¢Ò�Ä�ÄZÈ É�ß�Þ�Á�À¢ß ß�À¡ÍÏÞ¼É�È ÉÅËÅÛ�ÍÏ¿¼À÷Ã�ÍÏ¿ÅÀ¡ÊøÈ ÌöÒVÉ Ò�Á�ÍSÈ ê�Àóß¼Ò�ÄbÝ�È É¼Ë
Ì�áuÌ�ÍÏÀ¢ÄÙÒ�ßÅß�À¢ßÔÍÏÃ¤ÍÏ¿¼À�À¡ï{È Ì�ÍSÈ É¼ËòÁ¡ÒÏê{È Í\áõÍÏÞ¼É�È É¼Ë§À¢ñsÞ�È Ý�Ä�À¡ÉuÍSÜ
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à�ÉòÃ�Ê^ß�À¡Ê�ÍÏÃó× À¢ÒÏê�À¤Ê�ÃuÃÅÄ ÓeÃ�Ê~ÓPÞ¼ÍÏÞ¼ÊZÀÂß�À¡ê�À¢× Ã�Ý�ÄbÀ¡É�ÍÏÌwÛ�ÒÔÆÑÀ¢Ò�Ä Á�Þ¼ÊZÊ�À¡É�ÍpÃÅÓ�ç � � · -ôÃ�ÉåÍSÒVÊ�Ë�À¡Í�¿�ÒVÌ�ÆØÀ¡À¡É
ÒVÌ�Ì�Þ�Ä�À¢ßóÈ É ÍÏ¿�È ÌÖÌ�À¢Á�ÍSÈ Ã�É�Ü ¾}¿¼Àãß�À¡Ì^È Ë�ÉóÝ¼Ê�À¡ÌZÀ¡É�ÍÏÀ¢ß È ÉóÍÏ¿�È ÌÐÊ�À¡ÝØÃ�Ê�Í÷Ä¤Ò ��À¡ÌöÄ¤ÒVï{ÈÚÄÇÞ�Ä Þ¼ÌZÀ¤ÃÅÓ�À¡ïØÈ Ì�ÍSÈ ÉÅË
À¢ñSÞ�È Ý�Ä�À¡ÉuÍSÜ ��� ä � âÐÈÚ×Ú×lÞ¼Ì�À Ò�×Ú×bÒ�Á¡Á�À¢× À¡ÊwÒVÍSÈ É¼Ë Á¡ÒÏê{È ÍSÈ À¡Ì ÓPÊ�ÃÅÄ ����� ÜÕ�ÕÈ ÍÏ¿ Ê�À¢ÓPÞ¼Ê�Æ�È ÌZ¿�Ä�À¡ÉuÍ~ÃÅÓéÌZÃÅÄ�À
Á¡ÒÏê{È ÍSÈ À¡ÌóÒVÉ�ß Ã
ÔãÈ É¼À Á�Ã�É�ßÅÈ ÍSÈ Ã�É�È É¼Ë ÍÏ¿¼ÀõÍÏÃ�ÍSÒ�×�ÒÏêNÒ�ÈÚ×ÚÒVÆ�× ÀòË�ÊwÒ�ß¼È À¡ÉuÍ÷âÐÈÚ×Ú×íÆØÀóæ � ����ß�Û¸Ü�- Ád¿�Ò�È É ÃÅÓbç �
Á¡ÒÏê{È ÍSÈ À¡ÌîâÐÈÚ×Ú×}ÆØÀ ÓPÀ¢ß È É Ý�ÒVÊwÒ�×Ú× À¢×ÎÓPÊ�ÃÅÄ ÍÏ¿¼À ÒÏêNÒ�ÈÚ×ÚÒVÆ�× À �{× áuÌ�ÍÏÊ�Ã�É¼ÌwÜ ¾}¿¼ÀõË�À¡ÉÅÀ¡ÊwÒ�×Ç×ÚÒÏá�Ã�ÞÅÍåÓPÃÅ×Ú× ÃSâÇÌÂê�À¡Ê�á
Á¡× Ã�Ì�À¢× áõÍÏ¿ÅÀ ����� ß�À¡ÌwÈ Ë�É�Üb¾}¿ÅÀ"�Ø× áuÌ�ÍÏÊ�Ã�ÉÅÌ¸ÒVÉ�ßãÒ�×Ú×¼À¢× À¢Á�ÍÏÊZÃ�É�ÈÚÁÇÀ¢ñSÞ�È Ý�ÄbÀ¡É�Í¸ÒVÊ�ÀÐÃ�ÞÅÍÏÌwÈÚß�ÀÖÍÏ¿ÅÀÂÒ�Á¡Á�À¢× À¡ÊwÒVÍÏÃ�Ê
ÍÏÞ¼É¼ÉÅÀ¢×ÚÛ{È ÉõÌ�À¡Ý�ÒVÊwÒVÍÏÀÖÆ¼Þ�ÈÚ×Úß¼È É¼Ë�ÌÔÒVÆÑÃwê�À�ÍÏ¿¼À�ÍÏÞÅÉ¼É¼À¢×ÚÛuÌ�À¡Ý�ÒVÊ^ÒVÍÏÀ¢ß§ÆuáÏ��ÄÕÃÅÓ¼Ì�¿�È À¢×Úß¼È É¼ËÅÜ

�<��m�� }Ö~+��xo{Fxov	¼²~�z¹sº·�}�»�q�¼�{F~�{F¼
¾}¿¼ÀÂÒ�Á¡Á�À¢× À¡ÊwÒVÍSÈ É¼Ë Á¡ÒÏê{È ÍSÈ À¡Ì¤Á�Ã�É¼ÌwÈ Ì�Í�ÃÅÓ�ÓPÃ�Þ¼ÊÐÁ�À¢×Ú× Ì�ÃÅÓìÀ¢×Ú×ÚÈ Ý¼Ì�ÃÅÈÚßÅÒ�×NÌ�¿�ÒVÝØÀ¢ÛXÁ�Ã�ÞÅÝ�× À¢ß§ÍÏÃ÷À¢Ò�Ád¿òÃ�ÍÏ¿¼À¡Ê�À¢× À¢Á�ÍÏÊ^È Ä
Á¡Ò�×Ú× á ê{ÈÚÒ¸ÍÏ¿¼À¤ÆØÀ¢Ò�Ä ¿ÅÃÅ× À¢Üøç � ÃÅÓ�ÍÏ¿¼ÀòÁ¡ÒÏê{È ÍSÈ À¡ÌöÁ�Ã�ÉÅÌwÈ Ì�Í�ÃÅÓ�Ì�ÃÅ×ÚÈÚßõÌ�¿¼À¡À¡Í�É�È Ã�Æ�È Þ�ÄÖ�b��Æ��bÊ�ÍÏ¿¼À¤Ã�ÍÏ¿¼À¡Ê�� � �
ÒVÊ�À÷Ä~Ò�ß�À�Ã�Þ¼Í�ÃÅÓ�Á�Ã�ÝÅÝÑÀ¡Ê�� Â Þ��ÏÛyÌ�ÝÅÞ¼ÍÏÍÏÀ¡ÊÔÁ�ÃÅÒVÍÏÀ¢ß~âÐÈ ÍÏ¿ ÒbÍÏ¿�È É ×ÚÒ�á�À¡ÊpÃÅÓ}Ò¤ÓPÀ¡â · ÄÕÃÅÓ&��Æ�Üp¾}¿¼À~Á¡Ò�êØÈ ÍSÈ À¡Ì
ÒVÊ�ÀåÄ¤Ò�ß�À~ÃÅÓ�êÖä�è Â Â Þ�ÛXÆuá Ì�Ý�È ÉÅÉ�È É¼ËóÒVÉ�ßõÀ¢× À¢Á�ÍÏÊ�Ã�É�ÄdÆØÀ¢Ò�Ä âlÀ¢×Úß¼È ÉÅËÅÜ¾-¸×Ú×XêyÒ�Á�ÞÅÞ�Ä Á�Ã�É¼ÉÅÀ¢Á�ÍSÈ Ã�É¼ÌõÒVÊ�À
Ä¤Ò�ß�ÀøâÐÈ ÍÏ¿ ÌZÍSÒ�È É�× À¡Ì�Ì�ÄdÌ�ÍÏÀ¡À¢×��uÉ�ÈÚÓeÀ;ÄdÀ¢ß�Ë�À ��ÒVÉÅË�À¡ÌwÜ|-�Éuá À¡ï�ÝØÃ�Ì�Þ¼ÊZÀõÃÅÓlÍÏ¿¼À È É¼ÉÅÀ¡Ê~Ì�Þ¼Ê^ÓhÒ�Á�ÀõÍÏÃ Ò�È ÊwÛbÒ�ÓPÍÏÀ¡Ê
Á¡× À¢ÒVÉ�È É¼ËóÒVÉ�ßÂÌ�Ý¼Þ¼ÍÏÍÏÀ¡ÊwÈ ÉÅËÅÛÑ¿�ÒVÌbÍÏÃöÆØÀîß�Ã�ÉÅÀÔÞÅÉ�ß�À¡Ê¤Á¡× À¢ÒVÉ�ÄdÊ�ÃuÃÅÄ Á�Ã�É�ß¼È ÍSÈ Ã�ÉÅÌ�ÃÅÓ{ÆØÀ¡ÍÏÍÏÀ¡ÊbÍÏ¿�ÒVÉ Á¡×ÚÒVÌ�ÌÂç�����Ü
¾}¿¼À§Á¡ÒÏê{È ÍSÈ À¡Ì§ÒVÊ�À¤Á�Ã�ÃÅ× À¢ß¸ÆuáãÈÚÄ¤ÄbÀ¡Ê�ÌwÈ Ã�ÉóÈ ÉóÒ�Æ�ÒVÍÏ¿öÃÅÓ�×ÚÈÚñSÞ�ÈÚßÐ¿¼À¢×ÚÈ Þ�Ä×�Ïè�À �éÒVÍ�ÒpÍÏÀ¢Ä�ÝØÀ¡ÊwÒVÍÏÞ¼Ê�ÀpÃÅÓ��ÅÜ � ! Ê
ÍÏ¿¼À�ÌZÍSÒ�È É�× À¡Ì�Ì�ÄdÌ�ÍÏÀ¡À¢×�èíÀÂÁ�Ã�É�ÍSÒ�È É¼À¡Ê§È ÌÐß¼È ÊZÀ¢Á�ÍS× áÂâ£À¢×Úß�À¢ß¤Ã�É�ÍÏÃ¤ÍÏ¿ÅÀ÷Á¡ÒÏê{È Í\áõÌZÍÏÊ�Þ�Á�ÍÏÞ¼Ê�À¢Ü

¾}¿ÅÀîÁ¡Ò�êØÈ Í�á ÒVÉ�ßòÈ ÍÏÌ~è�À¸ê�À¡Ì�Ì�À¢×gÒVÊ�ÀÞ�¼À¡ï{È Æ�× À ÊÑÍÏ¿¼À¡ÊZÀ¢ÓeÃ�Ê�À¸ÍÏ¿¼Àõß�áuÉ�Ò�Ä¤ÈÚÁ¸ÓPÊ�À¢ñSÞ¼À¡É�Á�áõÍÏÞ¼É�È É¼Ëåß�Þ¼ÊwÈ É¼Ë
Ã�ÝØÀ¡ÊwÒVÍSÈ Ã�É Á¡ÒVÉãÆÑÀ¤ß�Ã�ÉÅÀbÆ�áÂÌw×ÚÈ Ë�¿uÍS× á Án¿�ÒVÉ¼ËÅÈ É¼Ë~ÍÏ¿¼ÀbÃSê�À¡ÊwÒ�×Ú×�× À¡É¼Ë�ÍÏ¿�ÜÎä�Ã�ÊÇÍÏ¿�È ÌÇÝÅÞ¼Ê�ÝØÃ�Ì�À�ÍÏ¿¼À~Á¡ÒÏê{È ÍSÈ À¡Ì§ÒVÊ�À
À¡É�Á¡× Ã�Ì�À¢ß È É ÒõÁ¡ÒVË�ÀãÓPÃ�ÊwÄ�À¢ßîÆuáòÍÏ¿¼Ê�À¡À§É�ÈÚÁ ��À¢×��b��ÈØ�éÆ�ÒVÊ�Ì÷Á�Ã�É¼ÉÅÀ¢Á�ÍÏÀ¢ßöÍÏÃöÍÏ¿¼À¤ÆØÀ¢Ò�Ä Ý�È ÝØÀ¡ÌwÜî¾}¿ÅÀö× À¡ÉÅË�ÍÏ¿
ÃÅÓ{ÍÏ¿ÅÀ¡Ì�ÀÐÆ�ÒVÊ�Ì¤Á¡ÒVÉ ÆÑÀÔêNÒVÊwÈ À¢ß÷Æ�áãÀ¢× À¢Á�ÍÏÊwÈÚÁp¿¼À¢ÒVÍSÈ É¼Ë ÒVÉ�ß÷ÌwÈÚÄÎÞ�× ÍSÒVÉ¼À¡Ã�Þ¼Ì~Á�ÃuÃÅ×ÚÈ É¼ËöâÐÈ ÍÏ¿ Á�ÃÅ×Úß è�À¸ËÅÒVÌ~ÒVÉ�ß
ê{ÈÚÒ÷Ä¤ÒVË�ÉÅÀ¡ÍÏÃ�Ì�ÍÏÊwÈÚÁ�ÍSÈ Ã�É ÃÅÓÑÍÏ¿¼À¾��È¼Æ�áóÒVÝ¼Ý�× áØÈ É¼ËåÒ~Ä¤ÒVË�ÉÅÀ¡ÍSÈÚÁZ�¼À¢×ÚßÅÜb¾}¿¼ÀÖÍÏ¿ÅÀ¡ÊwÄ¤Ò�×NÍÏÞÅÉ¼À¡ÊÎ¿�ÒVÌ§ÒbÊ^ÒVÉ¼Ë�ÀÖÃÅÓ
���¡�{èíð ÊNÍÏ¿¼À÷Ä¤ÒVË�É¼À¡ÍÏÃ�ÌZÍÏÊwÈÚÁ�ÍSÈ ê�ÀÐÃ�ÉÅÀ÷È ÌÇÞ¼Ì�À¢ßøÓeÃ�ÊÐÓ¦ÒVÌ�ÍÇêNÒVÊwÈÚÒVÍSÈ Ã�É�Û¼âÐÈ ÍÏ¿�È É ÒpÊ^ÒVÉ¼Ë�À�ÃÅÓ}ÒVÆØÃ�Þ¼ÍÖç�Ü � �{èíð¢Ü

ä�Ã�ÞÅÊÖÁ¡ÒÏê{È ÍSÈ À¡ÌÔÒVÊ�À�Ë�Ê�Ã�Þ¼ÝØÀ¢ßÐÍÏÃ�Ë�À¡ÍÏ¿¼À¡ÊÐÈ ÉîÃ�É¼À¤Á�ÃÅÄ¤ÄbÃ�ÉóÁ�Ê�á�Ã�Ì�ÍSÒVÍÇÃÅÓ�ÒVÆÑÃ�ÞÅÍ�ç��íÄ × À¡ÉÅË�ÍÏ¿�ÛØÁ¡Ò�×Ú× À¢ßõÒ
½ÚÄ�Ã{ß�Þ�× À �ÚÜZêéÉ¼À¤Á¡ÒÏê{È Í\áõÌ�À¢Á�ÍSÈ Ã�ÉòÃÅÓ�Ò¤Ä�Ã{ß�Þ�× À~È ÌÇÌ�¿ÅÃSâÇÉ È É ä�È ËÅÜ ��� Ü

� ÈÚñsÞ�ÈÚßöè�À÷È ÌÐÓPÀ¢ßöÈ ÉuÍÏÃ¤ÍÏ¿¼À"�¼ÊZÌ�Í�Á¡ÒÏê{È Í\áóÒVÉ�ßÔÍÏ¿¼ÀÖËÅÒVÌÐÈ ÌÇÀ¡êNÒ�Á�Þ�ÒVÍÏÀ¢ßãÓPÊ�ÃÅÄ ÍÏ¿¼À~×ÚÒVÌZÍÇÃ�É¼À¢ÜÇ¾}¿ÅÀ¡ÊwÄ¤Ò�×
È É¼Ì�Þ�×ÚÒVÍSÈ Ã�É È Ì~ß�Ã�É¼À¸Ã�É�× áãêØÈÚÒöÄÎÞ�× ÍSÈ Ý�× Àø×ÚÒ�á�À¡Ê�ÌÖÃÅÓXÌ�Þ¼ÝØÀ¡ÊwÈ É¼Ì�Þ�×ÚÒVÍSÈ Ã�É ÓPÃÅÈÚ× ÌwÜ�-¸ßÅß¼È ÍSÈ Ã�É�Ò�×ÑÌ�ÍSÒVÍSÈÚÁ�¿ÅÀ¢ÒVÍ~× ÃÅÒ�ß
È Ì~Á¡ÒVÞ¼Ì�À¢ßÂÆuá ÄbÀ¢Ád¿�ÒVÉ�ÈÚÁ¡Ò�×�Á¡ÒÏê{È Í\á Ì�Þ¼ÌZÝÑÀ¡ÉÅÌwÈ Ã�É¼Ì§ÒVÉ�ß÷Ì�À¡ê�À¡ÊwÒ�×íÁ�Ã�É¼ÉÅÀ¢Á�ÍSÈ Ã�É¼Ì÷ÓPÃ�ÊbÀ¢Ò�Ád¿ È É�ßÅÈ êØÈÚß�Þ�Ò�×�Á¡Ò�êØÈ Í�á��
Â ÃÅÒVï{ÈÚÒ�×��Îä ÒVÉ�ßîÁ�Ã�É�ÍÏÊ�ÃÅ×{Á¡ÒVÆ�× À¡ÌwÛ�ÊwÈ ËÅÈÚßöÁ�ÃÅÒVïØÈÚÒ�×{×ÚÈ É���Ì�ÆØÀ¡Í\â£À¡À¡Éóè�È Ë�¿ÅÀ¡Ê ê�Êwß�À¡Ê�ß¤Ã{ß�Àa�Ïè ê ßÙ�éÁ�Ã�Þ¼Ý�× À¡Ê�Ì
ÒVÉ�ßº�Îä ÒVÆÅÌ�Ã�Ê�ÆØÀ¡Ê�ÌwÛÖ�Îä ÝØÃSâ£À¡ÊåÁ�Ã�Þ¼Ý�× À¡Ê�ÌåÒVÉ�ß À¡É�ß Á�Ã�É¼À¡ÌîÆ¼ÊwÈÚß�Ë�ÀãÍÏ¿¼À ÓPÞ�×Ú×íÍÏÀ¢Ä�ÝØÀ¡ÊwÒVÍÏÞ¼Ê�À ß¼È ëìÀ¡ÊZÀ¡É�Á�À
ÆØÀ¡Í\â£À¡À¡É��ÅÜ � ! ÒVÉ�ßbÊ�ÃuÃÅÄ ÍÏÀ¢ÄbÝÑÀ¡Ê^ÒVÍÏÞ¼Ê�À¢Üé¾}¿¼ÀÎ¿¼À¢ÒVÍ�È É��¼Þ¼ï¸ÍÏ¿¼Ê�Ã�Þ¼Ë�¿ÂÍÏ¿¼À¸×ÚÒVÊ�Ë�À¸Á�ÊZÃ�Ì�Ì�ÄdÌ�À¢Á�ÍSÈ Ã�Éó×ÚÈ É��uÌ°�C�Îä
ÝØÃSâ£À¡ÊÖÁ�Ã�Þ¼Ý�× À¡Ê�ÌÔÒVÉ�ßÔÍÏÊwÒVÉ¼ÌwÈ ÍSÈ Ã�ÉóÁ�Ã�ÉÅÀ¡ÌL�ÇÈ ÌÖÄ¤È É�ÈÚÄ~È ð¡À¢ß¸Æ�áåÁ�Ã�ÃÅ×ÚÈ ÉÅË§ÍÏ¿¼À¢Ä âÐÈ ÍÏ¿óÁ�ÃÅ×Úßõè�ÀbËÅÒVÌwÜÇ¾g¿¼À�ÍÏÃ�ÍSÒ�×
Ì�ÍSÒVÍSÈÚÁí¿¼À¢ÒVÍp× Ã�Ì�ÌZÀ¡ÌpÒ�Ä�Ã�Þ¼ÉuÍ�ÍÏÃÜ����� ÝØÀ¡ÊÎÁ¡ÒÏê{È Í\á¢ÜÎ¾g¿�È Ìí¿�ÒVÌlÍÏÃ�ÆØÀÐÁ�ÃÅÄ�Ý�ÒVÊ�À¢ß�ÍÏÃ�ÍÏ¿¼ÀÐß�á�É�Ò�Ä~ÈÚÁZ�Îä × Ã�Ì�ÌZÀ¡Ì
ÃÅÓ � ��� ÒVÍ � ß�Û¦¬�Ä¤ÜÐ¾g¿¼ÀÂÁ�Ê�á�Ã�ÌZÍSÒVÍ§ß�À¡ÌwÈ Ë�É Ò�×Ú× ÃSâÇÌ~ÒÖÍÏÃ�ÍSÒ�×}Á�Ã�ÃÅ×ÚÈ É¼ËîÝØÃSâ£À¡ÊpÃÅÓíç � �6� ÍÏÃîÆØÀÖÌ�ÞÅÝ¼Ý�×ÚÈ À¢ß
ÍÏÃ¤À¢Ò�Án¿ Á¡Ò�êØÈ Í�á¢Ü

¾}¿ÅÀ~Ä¤Ò�È ÉõÝ�ÒVÊwÒ�ÄbÀ¡ÍÏÀ¡Ê�ÌÎÃÅÓ ����� Á¡ÒÏê{È ÍSÈ À¡Ì¤È É ��� ä � ÒVÊ�À�ËÅÈ ê�À¡É È É ¾�ÒVÆ�× ÀÏ� �ÅÜ
¾}¿ÅÀbÃ�ÝÑÀ¡Ê^ÒVÍSÈ Ã�ÉøÃÅÓÅÍÏ¿¼À÷Á¡ÒÏê{È ÍSÈ À¡Ì¤È É ��� ä � È ÌÐÓ¦ÒVÊÎÀ¢ÒVÌwÈ À¡Ê�ÍÏ¿�ÒVÉ È É �¹��� ÓeÃ�ÊÐÒbÉ�Þ�ÄÎÆØÀ¡ÊéÃÅÓ¼ÊZÀ¢ÒVÌ�Ã�É¼ÌL�

Ú ¾g¿¼À÷Ä¤ÒVï{ÈÚÄÇÞ�ÄÙß¼ÜÚÁ¡Ü�ÆØÀ¢Ò�ÄÙÁ�Þ¼Ê�ÊZÀ¡É�ÍÐÈ ÉøÍÏ¿¼ÀÂ×ÚÈ É�Ò�ÁÐÈ ÌÎÃ�É�× á ç�Ü�� � Ä,-Ç� �Àå ç � � · -s�ÎÒVÌÔÁ�ÃÅÄ�Ý�ÒVÊZÀ¢ß
ÍÏÃ~ÃSê�À¡Ê � Ä,- È É ����� Ü

Ú ¾g¿¼ÀÖ× ÃSâ ÆÑÀ¢Ò�Ä Á�Þ¼Ê�Ê�À¡ÉuÍÎÒVÉ�ß�ÍÏ¿¼Àé¿�È Ë�¿¤Æ¼Þ¼É�Án¿§Ê�À¡ÝØÀ¡ÍSÈ ÍSÈ Ã�ÉòÓPÊ�À¢ñSÞ¼À¡É�Á�áö× À¢Ò�ß�Ì�ÍÏÃ�ÆÅÞ¼É�Ád¿§ÝØÃ�Ý¼Þ�×ÚÒVÍSÈ Ã�É¼Ì
ÃÅÓ�Ã�É�× á~ç�� �Èå ç��NÛ{Ý�ÒVÊZÍSÈÚÁ¡× À¡ÌéÈ ÉÔÍÏ¿¼Àb×ÚÈ É�Ò�Á¡ÛNÁ�ÃÅÄ�Ý�ÒVÊZÀ¢ßÇÍÏÃ>� å ç�� 5b5 È É ����� ÒVÍ � Ä,- ÍÏÃ�ÍSÒ�×yÁ¡È ÊwÁ�Þ�×ÚÒVÍSÈ ÉÅË
Á�ÞÅÊ�Ê�À¡ÉuÍSÜÇ¾}¿�È ÌéÌ�ÞÅÆ¼Ì�ÍSÒVÉuÍSÈÚÒ�×Ú× áöÊ�À¢ß�Þ�Á�À¡ÌÇÝÅÊ�Ã�Æ�× À¢Ä�ÌéÊ�À¢×ÚÒVÍÏÀ¢ß~ÍÏÃãè>ê"ß~ÌwÜ

Ú Õ À¢Ò�ÄÖÄZÈ É�ß�Þ�Á�À¢ßåß�À¡ÍÏÞ¼É�È ÉÅË~âÐÈÚ×Ú×ÅÉ¼Ã�ÍÎÃ{Á¡Á�Þ¼ÊwÛÅÆØÀ¢Á¡ÒVÞ¼Ì�ÀÔÍÏ¿¼ÀÖÆØÀ¢Ò�Ä Ý�ÒVÌ�Ì�À¡Ì�ÍÏ¿¼ÀîÁ¡ÒÏê{È ÍSÈ À¡Ì÷ÒVÍpÍÏ¿¼ÀîÁ�ÊZÀ¡Ì�Í
ÃÅÓ�ÍÏ¿¼À¸��ä ÌwÈ É¼À§âbÒÏê�À¢Ü � Ã�É�ß�À¡Ê�ÃÅÄ�Ã�ÍSÈ ê�À÷Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼ÌõÒVÊ�À§ÍÏ¿¼À¡Ê�À¢ÓPÃ�Ê�À¤ÉÅÃ�Í�À¡ï�ÝØÀ¢Á�ÍÏÀ¢ßîÍÏÃøÝÑÃ�ÌZÀøÒVÉ�á
ÝÅÊ�Ã�Æ�× À¢Ä¤Ü

���
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HOM-coupler outlet
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He tank
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Ü
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Ü
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Ý
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end ring
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Þ

tuning-rod support
Þ

LNMeO�QuTV©rUXWZk^q�]��dY`jVmwo^k^Y�cdMPmwO£YsaoHsMec¦iZ
{Mecd[�Y`�di�jrxdcZa\cXxd]`Y`cdMejrmNQ

ù anú^fe]Î®\R�U��Nan�Za\_�]�cd]`�dx�jrtNxdk^q�]`�dY�jVm^owk^Y`cdMemwO£YsaoHsMecdMP]�xZQ
L��d]�ýSkw]`m^Y�i 4V©r®VQe®\ª�¥®¼�»�ü
zÑq�]`�ZancdMem^O��w]`feo �VQ?4_¼ A_ßn_ tvjr��û�ú§ß �uk�:¢©²¼ A_ßn_ tvjV�XxdjrfPMeobû�ú
û�k^_�ú�]`�{jVtyY¡aEHsMecdMe]`x ®V�r®�û�ú§ß �uk�:Ö«VT�û�ú
û�k^_�ú�]`�{jVtyY�]`fefPx�q�]`�XYsaoHsMec¦i R��¢�]`Y`cdM?H�]gfe]`mwOVcd[¦Gvt¬jVkw��Y�]`fefPx«J «VQe�\ª�®�_
à ôoá GiàÆ¥¿â � ô XZJ R�TnR�ã
ù kwm^Mem^Olxd]`m^xdMecdM?HsMec¦i äìRVªXDW»�üWß\_�_
»�]}q^�d]`xdxdkw�d]gxd]`m^xdMecdM?HsMec¦i å}«\ª²»�üWß\_�úNan�
ù kwm^Mem^Ol�Za\mwOV]sU ©\ªXDW»�ü}cd[^]`�d_ba\f :u«rQPT�D¬»�ü}_�anOVm^]�cdjVxdcd�dMeY`M?H�]ícdk^mw]`�
á C xdq�]`Y`Me�w]`o¤a\c�T�¼ A_ß\_ GvR�Qe©\þïJ æ�4$ç ®�èb«nª
é
á C a\cXfej�
õ�^]`feo²GvR�QP©nþïJ æöT$ç R°èb«nª é
á C ]`¯sq�]`Y`cd]�o§a\cl�rQ 4�¼ A_ß\_ æå®VQe�lèì«\ªKé
êNL§fejVxdxd]`x�a\cl�VQ?4²¼ A²ß\_ a\mwo�R�Qe©nþ®ß\YsaoHsMec¦i «\ªrR_ë

Ú êéÝÑÀ¡Ê^ÒVÍSÈ Ã�É È ÌõÌ�ÍSÒVÆ�× À ÒVÍóÁ�Ã�É¼ÌZÍSÒVÉ�Í��ÅÀ¢×Úß¼Ü à�É ����� ÛpÁ�Ã�É�ß¼È ÍSÈ Ã�É¼ÌõÝØÀ¡ÊwÄ¤ÒVÉÅÀ¡É�ÍS× á Ád¿�ÒVÉ¼Ë�À ß�Þ¼ÀåÍÏÃ
ßÅÈ ëìÀ¡Ê�À¡ÉuÍ¤Ä¤Ò�Ád¿�È É¼ÀøÁ�Ã�É�ß¼È ÍSÈ Ã�É¼Ì~×ÚÈ ��ÀøÈ É��hÀ¢Á�ÍSÈ Ã�É ÒVÉ�ßåÒ�Á¡Á�Þ�ÄÎÞ�×ÚÒVÍSÈ Ã�É ÃÅÓ{ÆØÀ¢Ò�Ä ÒVÍ§× Ãwâ Ò�Á¡Á�À¢× À¡ÊwÒVÍSÈ É¼Ë
�ÅÀ¢×Úß�ÌwÛuÀ¡É¼À¡Ê�Ë�áîÊwÒ�ÄbÝ�È É¼ËÅÛ{ÒVÉ�ß¸ÝÅ¿�áuÌwÈÚÁ�ÌÐÁ�ÃÅÒVÌ�ÍÏÌ^Ü
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�<�vìon � q+Â�v�}Ü·�q�t6¾¹uov�}�¼Ï~�z¹sÌÄ6xw|vÄ¹v�}Üq�}�s¹v�}Ïµ¶q�s¹vÀ·�q�t¹¾6uov	}�¼
¾}¿¼ÀpÝØÃSâ£À¡Ê�Á�Ã�Þ¼Ý�× À¡Ê�Ìé¿�Ò�ê�À~ÒÐß�Ã�Þ¼Æ�× À�ÍSÒVÌ��6�é¾}¿¼À¡á¤ÍÏÊwÒVÉÅÌwÓeÀ¡Ê"��äöÝØÃSâ£À¡ÊéÞ¼ÝÂÍÏÃøç�� � ��� È É�ÍÏÃ¸ÍÏ¿¼À¤Á¡Ò�êØÈ ÍSÈ À¡Ì
Æuá Á�Ã�ÞÅÝ�×ÚÈ É¼ËøÍÏÃòÍÏ¿¼À¤À¢× À¢Á�ÍÏÊ^ÈÚÁ �ÅÀ¢×ÚßöÃÅÓ�ÍÏ¿¼ÀåÒ�Á¡Á�À¢× À¡ÊwÒVÍSÈ Ã�É Ä�Ã{ß�À¢ÛlÒVÉ�ßóÒVÍÖÍÏ¿ÅÀ~ÌwÒ�Ä�À÷ÍSÈÚÄ�À~ÍÏ¿ÅÀ¡á ¿�ÒÏê�ÀÂÍÏÃ
Ý¼Ê�ÃwêØÈÚß�À¸ÒVÉÚ�ÎäõÍÏÊwÒVÉ¼Ì�Ý�ÒVÊ�À¡É�Í£Ì�À¢Ò�×¢ÆØÀ¡Í\â£À¡À¡ÉöÍÏ¿¼À¸Á¡Ò�êØÈ Í�á÷êNÒ�Á�Þ¼Þ�Ä ÒVÉ�ßÖÍÏ¿¼À§ÒVÍSÄ�Ã�Ì�Ý¼¿ÅÀ¡ÊwÈÚÁíÝÅÊ�À¡Ì�Ì�Þ¼ÊZÀÔÈ ÉÂÍÏ¿¼À
âbÒÏê�À¡Ë�Þ�ÈÚß�À¡Ì^Ü ¾}¿¼À¡á Á�Ã�É¼ÌwÈ ÌZÍÐÃÅÓÇÒVÉ Ò�×Ú× ÄZÄ�À¡ÍSÒ�×Ú×ÚÈÚÁ§ËÅÒVÌ�ÄZÁ�Ã�ÃÅ× À¢ß Á�ÃÅÒVï{ÈÚÒ�×é×ÚÈ É¼À¢Û}ÆÅÊwÈÚß�ËÅÈ É¼ËãÍÏ¿¼À÷ÍÏÀ¢ÄbÝÑÀ¡Ê^ÒVÍÏÞ¼Ê�À
ß¼È ëÑÀ¡Ê�À¡É�Á�À£ÆØÀ¡Í\â£À¡À¡É��ÅÜ � ! ÒVÍ�ÍÏ¿¼ÀbÁ¡ÒÏê{È ÍSÈ À¡ÌÎÒVÉ�ßÐÒ�ÄÎÆ�È À¡ÉuÍ}ÍÏÀ¢Ä�ÝØÀ¡ÊwÒVÍÏÞ¼Ê�ÀlÍÏ¿¼Ê�Ã�Þ¼Ë�¿ÐÍÏ¿¼À�È ÉÅÌ�Þ�×ÚÒVÍSÈ É¼ËpêyÒ�Á�ÞÅÞ�Ä¤Ü
¾}¿¼ÀpÁ�Ã�É¼É¼À¢Á�ÍSÈ Ã�ÉÔÍÏÃÎÍÏ¿¼Àlâ�Ò�ê�À¡Ë�Þ�ÈÚß�À¡ÌÇÈ Ì�ß�Ã�É¼Àíê{ÈÚÒÎÒÇß�ÃuÃ�Ê��uÉ¼Ã�ÆÖÍÏÊ^ÒVÉ¼ÌwÓPÃ�ÊwÄ�À¡ÊwÛ�Ä¤ÒVÍSÁd¿�È ÉÅË�ÍÏ¿¼À�â�Ò�ê�À¡Ë�Þ�ÈÚß�À�ÍÏÃ
ÍÏ¿¼À§Á�ÃÅÒVïØÈÚÒ�×ØÁ�Ã�Þ¼Ý�× À¡Êb×ÚÈ ÉÅÀ¢Üé¾}¿¼À���äöâÐÈ É�ß�ÃSâÕÈ Ì�ÒÔÁ�À¡ÊwÒ�Ä¤ÈÚÁ�Á�á{×ÚÈ É�ß�À¡ÊwÛ¢Æ¼ÊwÒVð¡À¢ßÖÃ�ÉuÍÏÃÔÍÏ¿ÅÀ�Ã�Þ¼ÍÏÀ¡ÊbÁ�Ã�É�ß�Þ�Á�ÍÏÃ�Ê
È ÉõÍÏ¿¼ÀÂß�Ã�Ã�Ê«��É¼Ã�ÆöÍÏÊ^ÒVÉ¼ÌwÓPÃ�ÊwÄ�À¡ÊwÜ&- ß�ÊwÒ�âÐÈ É¼Ë¤ÃÅÓÅÍÏ¿¼À÷Á�Ã�Þ¼Ý�× À¡ÊÐß�À¡ÌwÈ Ë�É È Ì�Ì�¿¼ÃwâÇÉ È É ä}È ËÅÜ ��� Ü
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í
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75 
ï
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í
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Cer
í

amic window

“Doorknob”

Air inlet “doorknob”
ñ
HV connection

Air inlet antenna
ñ

HV protection
ò
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ô

W
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RF screen and
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à�É�È ÍSÈÚÒ�×uÝ¼Ê�Ã�Æ�× À¢Ä�Ì�âÐÈ ÍÏ¿ ÄÇÞ�× ÍSÈ Ý�Ò�Á�ÍSÈ É¼ËøÈ ÉîÍÏ¿¼À¤Á�ÃÅÒVïØÈÚÒ�×X×ÚÈ ÉÅÀp¿�ÒÏê�ÀbÆØÀ¡À¡ÉîÌ�ÃÅ× ê�À¢ßÔÆ�áåÒVÝ¼Ý�× á{È É¼ËöÒÎÆ�ÈÚÒVÌ
ê�ÃÅ× ÍSÒVË�ÀòÃÅÓ á ��Ü � �	Û ÍÏÃ ÍÏ¿¼ÀóÈ ÉÅÉ¼À¡ÊãÁ�Ã�É�ß�Þ�Á�ÍÏÃ�ÊãÒVÉ�ßåÆuá ÒVÉ ¹hºÌÏZ¹7ÑÓÒ Æ�Ò ��ÀõÃ�Þ¼Í§ÃÅÓlÍÏ¿¼ÀöâÐÈ É�ß�ÃSâ ÆØÀ¢ÓPÃ�Ê�À
Á�ÃuÃÅ×ÚÈ É¼ËÅÜgà�ÉîÍÏÀ¡Ì�ÍÏÌÇÃ�É Ò¸ß�À¢ß¼ÈÚÁ¡ÒVÍÏÀ¢ßøÁ¡ÒÏê{È Í\á��¼ÍÏÍÏÀ¢ßÔâÐÈ ÍÏ¿øÍ\â£ÃøÁ�Ã�Þ¼Ý�× À¡Ê�ÌwÛ � ������� ÃÅÓ¹��äõÝØÃwâlÀ¡ÊÇ¿�ÒÏê�ÀbÆØÀ¡À¡É
ÍÏÊwÒVÉ¼Ì^Ä¤È ÍÏÍÏÀ¢ß§ÍÏ¿¼ÊZÃ�Þ¼Ë�¿öÍÏ¿¼À÷Á¡Ò�êØÈ Í�á¢Û�È É × Ã�ÉÅË�ÄdÍÏÀ¡ÊwÄ ÍÏÀ¡ÌZÍÏÌÎÃÅÓÅÌ�À¡ê�À¡ÊwÒ�×�ßÅÒÏáuÌwÜ

-éÍíÝÅÊ�À¡Ì�À¡ÉuÍgÍÏ¿¼ÀéÝØÃSâ£À¡Ê�Á�Ã�Þ¼Ý�× À¡Ê�ÌpÒVÊ�ÀÐÒ�ß��¦Þ¼Ì�ÍÏÀ¢ßpÍÏÃ�ËÅÈ ê�ÀÔÒ�× ÃÅÒ�ß�À¢ß�� êyÒ�× Þ¼ÀéÃÅÓd��ù��è����� å ç�� 2 Ü£ä�Ã�Ê��� ä � ÆØÀ¢Ò�ÄÕÁ�Þ¼Ê�Ê�À¡ÉuÍÏÌgÃÅÓ�Þ¼Ý¸ÍÏÃ~ç�Ü�� � Ä,- È É§ÍÏ¿¼ÀÖÁ¡Ò�êØÈ ÍSÈ À¡ÌlÍÏ¿¼ÀÖÁ�Ã�Þ¼Ý�×ÚÈ ÉÅË§Ó¦Ò�Á�ÍÏÃ�ÊíÃÅÓ¢ÍÏ¿¼À�ÝØÃSâ£À¡ÊÎÁ�Ã�Þ¼Ý�× À¡Ê�ÓPÃ�Ê
Ã�Ý¼ÍSÈÚÄÎÞ�Ä ÝØÃSâ£À¡ÊÇÍÏÊwÒVÉÅÌwÓeÀ¡ÊÎÍÏÃ¤ÍÏ¿¼À�ÆØÀ¢Ò�Ä Ê�À¢ñSÞ�È Ê�À¡ÌÐÒVÉøÀ¡ï�ÍÏÀ¡Ê�É�Ò�×�� Ó¦Ò�Á�ÍÏÃ�Ês�®ùÜ� ����� å ç�� Û ÒVÍ � ß�Û¦¬�Ä¤Ü
¾}¿�È Ì�Ê�À¡Ì�Þ�× ÍÏÌ�È ÉöÒÎÁ¡Ò�êØÈ Í�áÐÆ�ÒVÉ�ß�âÐÈÚß�ÍÏ¿�ÃÅÓ�Ã�É�× á~ç � è�ð¢Û^âÇ¿�ÈÚÁd¿öÄ¤Ò ��À¡Ì}ÍÏÞ¼É�È ÉÅËÎÃÅÓ^ÍÏ¿¼ÀbÁ¡ÒÏê{È ÍSÈ À¡Ìíê�À¡Ê�á~ß¼È àòÁ�Þ�× ÍSÜ
- Æ�ÒVÉ�ß�âÐÈÚß�ÍÏ¿�ÃÅÓ � �íè�ð¶�ÏÁ�ÃÅÄbÝ�ÒVÊ�À¢ß�ÍÏÃÎÍÏ¿¼ÀlÝ¼Ê�À¡Ì�À¡ÉuÍ£ç ��� èíð �ÅÌ�À¡À¢Ä�Ì�ÝØÃ�Ì�ÌwÈ Æ�× À¢ÛwâÇ¿�ÈÚÁn¿ÖËÅÈ ê�À¡Ì���ù�� ��å ç�� 2 Ü¾}¿¼À���ä ÝÑÃwâlÀ¡ÊÖÝÑÀ¡Ê~Á¡Ò�êØÈ Í�á ÒVÍ � ß�ÛÞ¬�Ä ÒVÉ�ß ç�Ü�� � Ä,- È Ì�ÍÏ¿¼À¡Éº����ÜÚç¡���ÕÛØÃ�Þ¼ÍbÃÅÓ�âÇ¿�ÈÚÁn¿ ç���Ü � �+� ÒVÊ�À
ÍÏÊwÒVÉ¼Ì^ÓeÀ¡Ê�ÊZÀ¢ßÖÍÏÃ~ÍÏ¿¼À�ÆÑÀ¢Ò�Ä~ÛuâÇ¿�ÈÚ× À¤ç�ç�Ü ���+� ÒVÊZÀpÊZÀ;�¼À¢Á�ÍÏÀ¢ß¸Æ�Ò�Á �÷ÍÏÃ¤ÍÏ¿ÅÀ>�{× áuÌ�ÍÏÊ�Ã�É�Üé¾}¿�È ÌÖÈ ÌÖÓhÒVÊÇÆØÀ¢× Ãwâ ÍÏ¿¼À
ÝØÃSâ£À¡ÊÇ¿�ÒVÉ�ßÅ×ÚÈ É¼ËøÁ¡ÒVÝ�ÒVÆ�ÈÚ×ÚÈ Í�áöÃÅÓÅÍÏ¿ÅÀ~Á�Ã�Þ¼Ý�× À¡Ê�Ì¸ÒVÉ�ßÔÌ�¿¼Ã�Þ�×ÚßøÒ�×Ú× ÃSâ ê�À¡Ê�á÷Ì^Ò�ÓeÀ�Ã�ÝØÀ¡ÊwÒVÍSÈ ÉÅËãÁ�Ã�É�ß¼È ÍSÈ Ã�É¼Ì^Ü

¾}¿ÅÀòÁ¡ÒÏê{È ÍSÈ À¡ÌøÒVÊ�À÷À¢ñsÞ�È ÝÅÝÑÀ¢ßõâÐÈ ÍÏ¿ Í\â£Ã è>ê"ß Á�Ã�Þ¼Ý�× À¡ÊZÌîÄ�Ã�ÞÅÉ�ÍÏÀ¢ßøÃ�É ÍÏ¿ÅÀ~ÆØÀ¢Ò�Ä Ý�È ÝÑÀ¡Ì^Û{Ã�É¼À ÒVÍ
À¢Ò�Ád¿îÌwÈÚß�ÀÎÃÅÓ�ÍÏ¿¼ÀÔÁ¡Ò�êØÈ ÍSÈ À¡Ì^ÜÎ¾}¿¼À¡áõÁ�Ã�Þ¼Ý�× À�ÍÏÃÐÍÏ¿¼ÀÎÀ¢× À¢Á�ÍÏÊ�ÃÅÄ~ÒVË�É¼À¡ÍSÈÚÁ �¼À¢×Úß�ÌlêØÈÚÒÔÒÖ× ÃuÃ�Ý÷âÔÈ ÍÏ¿òÒVÉ È É�ÍÏÀ¡Ë�ÊwÒVÍÏÀ¢ß
Ê�À;�¦À¢Á�ÍSÈ Ã�É���× ÍÏÀ¡Ê�ÓPÃ�ÊéÍÏ¿¼À¸ÓPÞ¼É�ßÅÒ�Ä�À¡É�ÍSÒ�×ØÒ�Á¡Á�À¢× À¡ÊwÒVÍSÈ ÉÅËãÄ�Ã{ß�À¢Ü � Ê�À¡ê{È Ã�Þ¼Ì�Ý¼Ê�Ã�Æ�× À¢Ä�Ì�âlÀ¡Ê�À�Ì�ÃÅ× ê�À¢ß§Æ�á¤Ë�À¡ÃÅÄ�Ä
À¡ÍÏÊ�á Ád¿�ÒVÉ¼Ë�À¡Ì¸ÒVÉ�ßõÈ É�Á�Ê�À¢ÒVÌ�À¢ßãÁ�Ã�ÃÅ×ÚÈ ÉÅËÅÜp¾g¿¼ÀbÝØÃSâ£À¡ÊÎÍÏ¿¼À¡áîÀ¡ïuÍÏÊwÒ�Á�ÍÔÓPÊ�ÃÅÄÕÍÏ¿ÅÀ÷Á¡ÒÏê{È ÍSÈ À¡Ì¤È ÌÎÍÏÊwÒVÉ¼ÌZÝÑÃ�ÊZÍÏÀ¢ß¸ÍÏÃ
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× À¡É¼Ë�ÍÏ¿åÒVÉ�ß¤È Ì�ÉÅÃ�Í�Ä�Ã�Ê�ÀÇÍÏ¿�ÒVÉòÒ�Ó¦Ò�Á�ÍÏÃ�Ê�ÃÅÓØç��é¿�È Ë�¿¼À¡Ê�ÒVÍpæÖÄ¤Ä ÍÏ¿�ÒVÉåÒVÍ ¨ Ä¤Ä¤Ü�¾}¿ÅÀ¡Ê�À¢ÓeÃ�ÊZÀÇÉ¼ÃbÝ¼Ê�Ã�Æ�× À¢Ä�Ì
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¾}¿¼À �¹��� ÝØÃwâlÀ¡ÊøÁ�Ã�Þ¼Ý�× À¡Ê�ÌãÒVÊ�ÀóÒ�ß��¦Þ¼Ì�ÍÏÀ¢ßòÍÏÃ ÒVÉ À¡ï�ÍÏÀ¡ÊZÉ�Ò�×_� êNÒ�× Þ¼À ��ù�������� å ç�� 2 ÍÏÃ Ä¤ÒVÍSÁd¿ ÍÏ¿¼À
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Ã�ÝØÀ¡É�È É¼Ë¤ÍÏ¿ÅÀ�ÆØÀ¢Ò�ÄÕêNÒ�Á�Þ¼Þ�ÄÙÒVÉ�ßøÈ É¼Ì�À¡ÊZÍSÈ É¼ËãÒbÌZÝ�Ò�Á�À¡ÊÔÈ ÉuÍÏÃ÷ÍÏ¿ÅÀ�Ã�Þ¼ÍÏÀ¡Ê§Á�Ã�É�ß�Þ�Á�ÍÏÃ�ÊwÜ�¾}¿�È ÌÐÈ ÌÔÒ�Ê�À¢×ÚÒVÍSÈ ê�À¢× á
ÌwÈÚÄ�Ý�× ÀöÃ�ÝÑÀ¡Ê^ÒVÍSÈ Ã�É�Ê£¿¼ÃSâ£À¡ê�À¡ÊwÛ�È ÍãÄÎÞ¼Ì�Í§ÆØÀ ß�Ã�É¼ÀóÈ É Ò Á¡× À¢ÒVÉ Ê�ÃuÃÅÄ¤ÛÎÒVÌãÒVÉuá Ã�ÝÑÀ¡Ê^ÒVÍSÈ Ã�É È Éuê�ÃÅ× êØÈ É¼ËóÍÏ¿¼À
Á¡ÒÏê{È Í\áóÆÑÀ¢Ò�Ä êyÒ�Á�Þ¼Þ�Ä¤Üø¾}¿ÅÀ§Ê�À¢×ÚÒVÍSÈ ê�À¢× á ÌwÄ¤Ò�×Ú×�Ád¿�ÒVÉ¼Ë�ÀåÈ É|��ù Á�Ã�Þ�×Úß Ò�× ÍÏÀ¡Ê�É�ÒVÍSÈ ê�À¢× á ÆØÀøÒ�Án¿�È À¡ê�À¢ßãâÐÈ ÍÏ¿
ÍÏÊwÒVÉ¼Ì^ÓeÃ�ÊwÄbÀ¡ÊgÝ�×ÚÒVÍÏÀ¡ÌpÈ É¤ÍÏ¿ÅÀÇâ�Ò�ê�À¡Ë�Þ�ÈÚß�À¡Ì�È ÉãÓeÊZÃ�É�ÍíÃÅÓ¢ÍÏ¿¼ÀÖÁ¡Ò�êØÈ ÍSÈ À¡ÌwÛ�ÍÏ¿¼À¡ÊZÀ¡Æ�áöÒÏê�ÃÅÈÚß¼È ÉÅËÖÃ�ÝØÀ¡É�È É¼ËbÍÏ¿¼ÀÖÁ¡Ò�êØÈ Í�á
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Ì�Ý¼ÞÅÍÏÍÏÀ¡Ê Á�ÃÅÒVÍSÈ É¼Ë ÃÅÓ�ÍÏ¿¼À È ÉÅÉ¼À¡ÊõÌ�Þ¼Ê^ÓhÒ�Á�À ÒVÉ�ß Ê�À¡Ý�Ò�È ÊõÃ�ÊõÊZÀ¡Ý�×ÚÒ�Á�À¢Ä�À¡ÉuÍøÃÅÓÔß�À¡ÍÏÀ¡ÊwÈ Ã�ÊwÒVÍÏÀ¢ß Á�ÃÅÄ�ÝØÃ�É¼À¡ÉuÍÏÌwÜ
Õ ÒVÌ�À¢ßÂÃ�ÉåÝ¼Ê�À¡Ì�À¡ÉuÍ ����� À¡ïuÝØÀ¡ÊwÈ À¡É�Á�À¢ÛÑâ£ÀÐÀ¡ïuÝØÀ¢Á�Í�ÍÏ¿�ÒVÍ�É¼ÃåÄbÃ�Ê�À¸ÍÏ¿�ÒVÉ � ; ÍÏÃ ç��
; ÃÅÓíÒ�×Ú×}Á¡Ò�êØÈ ÍSÈ À¡ÌÐâÐÈÚ×Ú×
É¼À¡À¢ß¸ÊZÀ¡Ý�Ò�È ÊwÜ Â Ã�É�ßÅÈ ÍSÈ Ã�É�È É¼Ë§ÍÏÃ¤¿�È Ë�¿ÅÀ¡ÊéË�ÊwÒ�ß¼È À¡ÉuÍÏÌwÛyÞ¼ÌwÈ ÉÅË§Ý¼Þ�× Ì�À�Ý¼Ê�Ã{Á�À¡Ì�ÌwÈ ÉÅËøÒVÉ�ßöèíÀbÝÅÊ�ÃØÁ�À¡ÌZÌwÈ É¼ËøÁ¡ÒVÉõÆØÀ
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ÆuáøÒÐÁ¡È ÊwÁ�Þ�×ÚÒVÍÏÃ�ÊwÛ{ÓeÀ¡À¢ß�Ì�ç � Á¡ÒÏê{È ÍSÈ À¡ÌÐÈ ÉÂÝ�ÒVÊwÒ�×Ú× À¢×ÚÜÇ¾}¿ÅÀ��ÎäöÝÑÃwâlÀ¡Ê�ÝØÀ¡Ê��{× áuÌ�ÍÏÊ�Ã�É È Ì�ÒVÆØÃ�Þ¼Í�æ � ���+� Û¢âÇ¿�ÈÚÁn¿
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¿�ÒVÌbÀ¢ñSÞ�Ò�×ìÀ¢× À¢Á�ÍÏÊwÈÚÁ¡Ò�×�× À¡ÉÅË�ÍÏ¿¼ÌbÆØÀ¡Í\â£À¡À¡É ÍÏ¿¼ÀÞ�Ø× áuÌ�ÍÏÊ�Ã�ÉÅÌ§ÒVÉ�ßÂÀ¢Ò�Ád¿ Á¡Ò�êØÈ Í�á ÒVÉ�ßòÈ ÌbÍÏ¿uÞ¼Ì~È É Ý¼Ê^È É�Á¡È Ý�× ÀÔÉ¼Ã�Í
Ì�À¡É¼Ì^È ÍSÈ ê�À÷ÍÏÃ Ád¿�ÒVÉ¼Ë�À¡ÌÔÃÅÓ�À¢× À¢Á�ÍÏÊwÈÚÁ¡Ò�×�× À¡É¼Ë�ÍÏ¿¼Ìöß�Þ¼À~ÍÏÃøÍÏÀ¢Ä�ÝØÀ¡ÊwÒVÍÏÞ¼ÊZÀ¤êyÒVÊ^ÈÚÒVÍSÈ Ã�É¼ÌwÜÂà�ÉóÃ�Êwß�À¡ÊÐÍÏÃ Ä¤È É�ÈÚÄ¤È ð¡À
ÍÏ¿¼ÀpÉ�Þ�ÄÇÆØÀ¡Ê£ÃÅÓXÓeÀ¡À¢ß�ÍÏ¿¼Ê�Ã�Þ¼Ë�¿¼Ì�È ÉuÍÏÃ¸ÍÏ¿¼À¸Ò�Á¡Á�À¢× À¡Ê^ÒVÍÏÃ�ÊÎÍÏÞ¼É¼ÉÅÀ¢×ÅÒ�×Ú×�Ì�Ý�×ÚÈ ÍÏÍSÈ É¼Ë¸Ì�ÍSÒVË�À¡ÌÖÒVÊZÀ§È ÉÂÍÏ¿¼À¤Ò�Á¡Á�À¢× À¡ÊwÒVÍÏÃ�Ê
ÍÏÞ¼É¼ÉÅÀ¢×ÚÜ�ä�Þ�×Ú× Äd¿ÅÀ¢È Ë�¿�Í�â�Ò�ê�À¡Ë�Þ�ÈÚß�À¡ÌéÒVÊ�ÀíÞ¼ÌZÀ¢ß�ÓeÃ�Ê�ÍÏ¿¼À��¼ÊZÌ�Í�ÓeÃ�ÞÅÊXÌ�Ý�×ÚÈ ÍÏÍSÈ É¼ËÎÌ�ÍSÒVË�À¡ÌLÊ¼ÓPÊ�ÃÅÄ ÍÏ¿¼À¡ÉÐÃ�É�¿�Ò�×ÚÓ Äd¿¼À¢È Ë�¿uÍ
âbÒÏê�À¡Ë�Þ�ÈÚß�À¡ÌöÒVÊ�À¤ÞÅÌ�À¢ß ÓeÃ�ÊÖÍÏ¿¼À§Ê�À¢Ä¤Ò�È É�È ÉÅËõÍ\â£ÃõÌ�ÍSÒVË�À¡ÌöÓeÃ�ÊÖÌ�Ý�Ò�Á�ÀãÒVÉ�ß Á�Ã�ÌZÍ�Ê�À¢ÒVÌ�Ã�É¼Ì^Üõ¾}¿¼À¸¿�Ò�×ÚÓ Äd¿¼À¢È Ë�¿uÍ
âbÒÏê�À¡Ë�Þ�ÈÚß�À¡ÌÔ¿�Ò�ê�À~Ìw×ÚÈ Ë�¿uÍS× á ¿�È Ë�¿¼À¡ÊÏ��ä × Ã�Ì�Ì�À¡ÌwÜã¾}¿¼À¸ÝØÃSâ£À¡ÊÂ× Ã�Ì�Í÷È ÉóÍÏ¿¼À¤âbÒÏê�À¡Ë�Þ�ÈÚß�À¡ÌöÈ ÌÏ��çÈ��� ÝØÀ¡Ê÷ç �
Á¡ÒÏê{È ÍSÈ À¡ÌòÒVÍøÒÏ�{× á�ÌZÍÏÊ�Ã�É ÝØÃSâ£À¡Ê§ÃÅÓÎæ � ���+�ÕÜ��ÅÈ É�Á�ÀîÌ�ÃÅÄ�ÀîÃÅÓgÍÏ¿¼À ��ä ÝØÃwâlÀ¡ÊøÈ Ì§Ê�À;�ÅÀ¢Á�ÍÏÀ¢ßòÆ�Ò�ÁE� ÍÏÃåÍÏ¿¼À
�{× á�Ì�ÍÏÊZÃ�É¼ÌwÛ�ÍÏ¿¼À÷ÍÏÃ�ÍSÒ�×�ÝÑÃwâlÀ¡Êõß¼È ÌZÌwÈ Ý�ÒVÍÏÀ¢ß È É ÍÏ¿ÅÀ~âbÒÏê�À¡Ë�Þ�ÈÚß�À¡ÌòÒ�Ä�Ã�Þ¼ÉuÍÏÌÔÍÏÃ ÒVÆØÃ�Þ¼Íöæ��²�+� ÝØÀ¡ÊÐÞÅÉ�È ÍÖÃÅÓ
ç � Á¡Ò�êØÈ ÍSÈ À¡Ì^Üµ- ÌwÁd¿ÅÀ¢Ä¤ÒVÍSÈÚÁÐêØÈ À¡âôÃÅÓ�ÍÏ¿¼Àò×ÚÒ�á�Ã�Þ¼ÍÐÃÅÓ�ÍÏ¿ÅÀ¤â�Ò�ê�À¡Ë�Þ�ÈÚß�À ß¼È Ì�ÍÏÊ^È Æ¼Þ¼ÍSÈ Ã�ÉóÌZá�Ì�ÍÏÀ¢Ä È ÌÐÌZ¿¼ÃSâÇÉ È É
ä}È ËÅÜ ��� Ü

LNMeO�Q¢TV�rU�W�Y�[w]`_�ancdMPY�f¦a�i�jrk^cXjVtucd[^]�
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��­



¾}â£Ã"�{× á�ÌZÍÏÊ�Ã�É¼Ì�âÔÈ ÍÏ¿òÁ¡È ÊwÁ�Þ�×ÚÒVÍÏÃ�ÊZÌ�ÒVÌlâlÀ¢×Ú×ìÒVÌ�ÍÏ¿¼À�À¢× À¢Á�ÍÏÊ�Ã�É�ÈÚÁpÁ�Ã�É�ÍÏÊ�ÃÅ×�ÊwÒ�ÁE�uÌbÓeÃ�Ê�æ���Á¡ÒÏê{È ÍSÈ À¡ÌéâÐÈÚ×Ú×�ÆØÀ
× Ã{Á¡ÒVÍÏÀ¢ß È É È É�ß¼È ê{ÈÚß�Þ�Ò�×�Ì�ÞÅÊwÓhÒ�Á�ÀîÆ¼Þ�ÈÚ×Úß¼È É¼Ë�ÌwÛ}ÌZÀ¡Ý�ÒVÊwÒVÍÏÀ¢ß ÓPÊ�ÃÅÄ ÍÏ¿¼ÀóÒ�Á¡Á�À¢× À¡ÊwÒVÍÏÃ�ÊÂÍÏÞ¼É¼ÉÅÀ¢×�Æuá ÒÜ�ÎÄ ÍÏ¿�ÈÚÁE�
À¢ÒVÊ�ÍÏ¿¹¬�Á�Ã�É�Á�Ê�À¡ÍÏÀ Ì�¿�È À¢×Úß¼È ÉÅËÅÜ ¾}¿�È Ì È Ì Á�Ã�É¼ÌwÈÚß�À¡Ê�À¢ß ÍÏÃ ÆÑÀ ÌwÈ Ë�É�È ��Á¡ÒVÉuÍS× á Án¿¼À¢ÒVÝØÀ¡ÊåÍÏ¿�ÒVÉ Ò Á�Ã�ÉuÍSÈ É�Þ¼Ã�ÞÅÌ
�{× á�Ì�ÍÏÊZÃ�É ËÅÒ�×Ú× À¡ÊZá Ý�ÒVÊ^Ò�×Ú× À¢×£ÍÏÃ ÍÏ¿ÅÀãâÇ¿ÅÃÅ× À ×ÚÈ É�Ò�Á~ÍÏÞÅÉ¼É¼À¢×ÚÜ à�É ÍÏÃ�ÍSÒ�×£É�È ÉÅÀãÌ�Þ�Ád¿ Æ¼Þ�ÈÚ×Úß¼È ÉÅË�ÌÂâÔÈÚ×Ú×íÆØÀòÊ�À;Ä
ñSÞ�È Ê�À¢ß¼Ü � Ò�Án¿÷ÌZÞ¼ÊwÓ¦Ò�Á�ÀÎÆ¼Þ�ÈÚ×ÚßÅÈ É¼ËbÝ¼Ê�ÃwêØÈÚß�À¡Ì£Ì�Ý�Ò�Á�À¸ÓeÃ�ÊbÒéÌZÝ�ÒVÊ�ÀZ�{× á�ÌZÍÏÊ�Ã�É�ÛÑÈ É~Ã�Êwß�À¡Ê£ÍÏÃÂ×ÚÈÚÄ~È Ípß�ÃwâÇÉ�ÄdÍSÈÚÄ�À§È É
Á¡ÒVÌ�ÀÐÃÅÓgÓhÒ�ÈÚ× Þ¼ÊZÀ¡ÌwÜ�¾}¿¼À�ÝØÃSâ£À¡ÊÔÁ�Ã�Éuê�À¡Ê�ÍÏÀ¡Ê�À¢× À¢Á�ÍÏÊ�Ã�É�ÈÚÁ�Ì~ÓPÃ�ÊÎÍÏ¿ÅÀ÷ß¼ÜÚÁ¡ÜlÌ�Þ¼Ý¼Ý�× áåÒVÌpâlÀ¢×Ú×�ÒVÌ�ÍÏ¿ÅÀÖ¿�È Ë�¿�Ädê�ÃÅ× ÍSÒVË�À
È ÉuÍÏÀ¡ÊwÓhÒ�Á�ÀÐâÐÈ ÍÏ¿ Á�Ê�ÃwâÇÆ�ÒVÊ�¿ ���FÁ ÒVÊ�À÷Ò�× Ì�Ãò× ÃØÁ¡ÒVÍÏÀ¢ßòÈ ÉõÍÏ¿�È ÌÇÆÅÞ�ÈÚ×Úß¼È É¼ËÅÜ

�<�vì � Å q+Â~�C¾�q�Âév�}Ï·�q�z�{F}�q�uo¼
à�Í÷È Ì�Ý¼Ê�Ã�ÝØÃ�Ì�À¢ßöÍÏÃõÞ¼Ì�ÀøÒõÄ~ÒVïØÈÚÄÎÞ�Ä ÃÅÓ�ÍÏ¿¼À �¹��� �Îä × ÃSâïÄdÝÑÃwâlÀ¡ÊÔÀ¢ñSÞ�È Ý�Ä�À¡ÉuÍSÜõ¾}¿¼À¦�{× áuÌ�ÍÏÊ�Ã�ÉóÃ�ÞÅÍÏÝ¼Þ¼Í
ÝØÃSâ£À¡ÊÔÈ Ì¸Á�Ã�É�ÍÏÊ�ÃÅ×Ú× À¢ß~ê{ÈÚÒbÍÏ¿¼À÷ÄbÃØß�Þ�×ÚÒVÍSÈ É¼ËãÒVÉ¼Ã{ß�ÀÐ�¦Ìw× ÃwâÐÛ�×ÚÈÚÄ~È ÍÏÀ¢ß¤ÍÏÃãÒVÆØÃ�Þ¼ÍÔç��~è�ð �ÎÒVÉ�ß¸ê{ÈÚÒ~Ò~ÓhÒVÌ�Í��Îä
ÓPÀ¡À¢ß�Æ�Ò�ÁE�{Û{Ò�Á�ÍSÈ É¼Ë§Ã�ÉóÒ�Ä�Ý�×ÚÈ ÍÏÞ�ß�À§ÒVÉ�ßÐÝ¼¿�ÒVÌ�À�ÃÅÓNÍÏ¿ÅÀÞ��ä ß�Ê^È ê�À§È ÉuÍÏÃ§ÍÏ¿¼ÀÖ�{× á�Ì�ÍÏÊZÃ�É�Üé¾}¿¼À¦�Îä ÓeÀ¡À¢ß�Æ�Ò�ÁE�åÈ Ì
Æ�ÒVÌ�À¢ß§Ã�ÉõÍÏ¿¼À�ê�À¢Á�ÍÏÃ�ÊpÌ�Þ�Ä ÃÅÓìÍÏ¿¼À��¼À¢×Úß�ÌÐÈ É Ò�×Ú×�ç � Á¡ÒÏê{È ÍSÈ À¡Ì¸ß�Ê^È ê�À¡ÉõÆ�áîÍÏ¿¼ÀbÌ^Ò�Ä�À"�{× á�Ì�ÍÏÊZÃ�É�Ü

�<�vì�� ÆÉÈ }�v+ÃÊv�}�v	z6·�vys¹xo¼F{�}�x��6t¹{Fxoq�z
¾}¿¼À¸��ä Ê�À¢ÓPÀ¡Ê�À¡É�Á�À~Ì^È Ë�É�Ò�×íÈ ÌÖË�À¡ÉÅÀ¡ÊwÒVÍÏÀ¢ßõâÔÈ ÍÏ¿ Ò§Ì�áuÉuÍÏ¿¼À¡ÌwÈ ð¡À¡ÊwÛ�Ì�áuÉ�Ád¿¼ÊZÃ�É�È ð¡À¢ßîÍÏÃøÍÏ¿ÅÀ Ù � �öÌ�á�ÌZÍÏÀ¢Ä¤Üa-
ÓPÊ�À¢ñsÞÅÀ¡É�Á�áÐÌZÍSÒVÆ�ÈÚ×ÚÈ Í\á§ÃÅÓØç å ç�� æ 5 * È Ì�Ò�Ád¿�È À¡ê�À¢ßÖâÐÈ ÍÏ¿¤ÍÏ¿�È Ì�Ì�áuÌ�ÍÏÀ¢Ä¤Ü�-§ß¼ß¼È ÍSÈ Ã�É�Ò�×Ú× áõÒ�Ê�ÞÅÆ�ÈÚß¼È Þ�Ä Ì�ÍSÒVÆ�ÈÚ×ÚÈ ð¡À¢ß
Ì�áuÉ�ÍÏ¿ÅÀ¡ÌwÈ ð¡À¡ÊÔÈ ÌÐÒ�êyÒ�ÈÚ×ÚÒVÆ�× À¢Ü

¾}¿ÅÀé�ÎäÂÊ�À¢ÓPÀ¡Ê�À¡É�Á�ÀÎÌwÈ Ë�É�Ò�×ÅÈ Ì�ß¼È Ì�ÍÏÊwÈ ÆÅÞ¼ÍÏÀ¢ßpÍÏÃÖÍÏ¿¼Àï�Ø× áuÌ�ÍÏÊ�Ã�É¼ÌlêØÈÚÒéÃ�Ý¼ÍSÈÚÁ¡Ò�×��ÅÆ¼Ê�À¡ÌwÛ�À¢ñSÞ�È Ý¼ÝØÀ¢ßpâÐÈ ÍÏ¿åÒVÉ
Ò�Á�ÍSÈ ê�ÀÔÝ¼¿�ÒVÌ�ÀbÌ�ÍSÒVÆ�ÈÚ×ÚÈ ð¢ÒVÍSÈ Ã�É Ì�á�ÌZÍÏÀ¢Ä�¿ � � Á Ü ê�ê�À¡ÊÔÒ¤× À¡ÉÅË�ÍÏ¿øÃÅÓ ­ Ü � �{Ä Ò�Ý¼¿�ÒVÌ�À�Ì�ÍSÒVÆ�ÈÚ×ÚÈ Í�áöÃÅÓ � �¤ß�À¡Ë�ÊZÀ¡À¡Ì
Á¡ÒVÉøÆØÀ�Ã�Æ¼ÍSÒ�È É¼À¢ß¤âÐÈ ÍÏ¿õÍÏ¿¼À ����� Ì�áuÌ�ÍÏÀ¢Ä¤Ü

�<�vìol }Ö~+��xo{ »×{Ft6z6xwz6|
¾}¿¼ÀøÁ¡Ò�êØÈ Í�á ÍÏÞ¼É�È ÉÅËöÌ�á�ÌZÍÏÀ¢Ä âÐÈÚ×Ú×ØÆØÀ§ÍSÒ ��À¡É ÓeÊ�ÃÅÄ ����� Üg¾}¿ÅÀøÁ¡ÒÏê{È ÍSÈ À¡ÌöÒVÊZÀ¤ÍÏÞ¼É¼À¢ßîÆuá × Ã�É¼ËÅÈ ÍÏÞ�ß¼È É�Ò�×�ß�À;Ä
ÓPÃ�ÊwÄ¤ÒVÍSÈ Ã�ÉøâÔÈ ÍÏ¿ Ò�Ìw× Ãwâ ÍÏ¿¼À¡ÊwÄ~Ò�×yÌ�áuÌ�ÍÏÀ¢Ä¤ÛyËÅÈ ê{È É¼ËãÒ�Ê^ÒVÉ¼Ë�À�ÃÅÓ����Ö�{èíð÷ÒVÉ�ßõÒ¤Ó¦ÒVÌ�Íl�¦Ì�À¡ê�À¡ÊwÒ�×�èíð �gÌ�á�ÌZÍÏÀ¢Ä
âÐÈ ÍÏ¿ ÒÖÍÏÞ¼É�È É¼ËÂÊwÒVÉ¼Ë�À¸ÃÅÓíç�Ü � �{è�ð¢Ü¶-¸ß¼ßÅÈ ÍSÈ Ã�É�Ò�×Ú× á ÒVÉ Ò�Á�ÍSÈ ê�Àãß¼Ò�ÄbÝ�È É¼Ë~ÌZá�Ì�ÍÏÀ¢Ä È Ì~Ò�êyÒ�ÈÚ×ÚÒVÆ�× À§âÎ¿�ÈÚÁd¿åâbÒVÌ
ß�À¡ê�À¢× Ã�ÝØÀ¢ß~ÍÏÃ÷â£Ã�Ê��óÒVÍpÍÏ¿¼ÀÂÓPÊ�À¢ñSÞ¼À¡É�Á�áîÃÅÓgÄ�À¢Ád¿�ÒVÉ�ÈÚÁ¡Ò�×ìÊ�À¡Ì�Ã�É�ÒVÉ�Á�À¡Ì§ÒVÊ�Ã�Þ¼É�ßøç����íè�ð¢Ü�¾}¿�È Ì�Ì�áuÌ�ÍÏÀ¢Ä Ò�Á�ÍÏÌ
Ã�ÉõÍÏ¿¼ÀÂÄ¤ÒVË�É¼À¡ÍÏÃ�Ì�ÍÏÊwÈÚÁ�ÍSÈ ê�ÀÔÍÏÞ¼É¼À¡Ê^Ü

¾}¿ÅÀÖÌ�áuÌ�ÍÏÀ¢Ä Þ¼Ì�À¡ÌpÍÏ¿¼ÀÖÝ¼¿�ÒVÌ�ÀÖÆØÀ¡Í\â£À¡À¡ÉåÍÏ¿¼ÀÂÓPÃ�Ê�âbÒVÊwß�ÄdÍÏÊwÒ�ê�À¢×Ú×ÚÈ É¼Ëîâ�Ò�ê�À¸ÍÏÃSâbÒVÊwß�Ì�ÍÏ¿¼ÀöÁ¡ÒÏê{È ÍSÈ À¡Ì~ÒVÉ�ß
ÍÏ¿¼À~Á¡Ò�êØÈ Í�áÜ�ÅÀ¢×Úß�ÌwÜ&-§×Ú×��ÎäøÌ�á�ÌZÍÏÀ¢Ä�ÌÐÒVÊ�À~Ä¤È ïuÀ¢ßöß�ÃwâÇÉöÍÏÃ¸���>�Øè�ð¢ÛuÝ¼¿�ÒVÌZÀ§ß�À¡ÍÏÀ¢Á�ÍSÈ Ã�É È ÌÖß�Ã�É¼À~ÒVÍ �����Øè�ð¢Ü

¾}¿ÅÀbÊ�À¡ÌwÈÚß�Þ�Ò�×uÝÅ¿�ÒVÌ�À��ÏÈ ÍÏÍÏÀ¡ÊÔÒ�Ád¿�È À¡êyÒVÆ�× ÀÔâÐÈ ÍÏ¿õÍÏ¿�È ÌÇÌ�áuÌ�ÍÏÀ¢ÄÙÈ ÌÐÒVÆØÃ�Þ¼Í � ��� ��� Ü

¨ �



��n p�q�µ v�z�{Ft6µÿ¼�¾¹}�v	~�s s6t¹v {Fq ÆÉÈ
¾}¿¼ÀÖÆÑÀ¢Ò�ÄÕÌ�ÝØÀ¢Á¡È ��Á¡ÒVÍSÈ Ã�ÉãÊZÀ¢ñsÞ�È ÊZÀ¡ÌÔÒ�Ê�À¢×ÚÒVÍSÈ ê�ÀÔÊwÜÚÄ¤Ü Ì^Ü�Ä�ÃÅÄbÀ¡É�ÍÏÞ�Ä Ì�Ý¼Ê�À¢Ò�ß§ÃÅÓ6Å ­ Ì�Î�� ç å ç�� æ�ç Ü ¾g¿�È Ì
È ÌÔñSÞ�È ÍÏÀîß�À¢Ä¤ÒVÉ�ß¼È ÉÅËøÓeÃ�Ê�ÍÏ¿¼ÀÜ��äòÌ�á�ÌZÍÏÀ¢Ä¤Ü � ÒVÊZÍÎÃÅÓìÍÏ¿¼ÀÂÄbÃÅÄ�À¡É�ÍÏÞ�ÄÕÌ�Ý¼ÊZÀ¢Ò�ßõÈ ÌÔÁ�Ê�À¢ÒVÍÏÀ¢ßåÈ ÉãÍÏ¿¼À÷ÒVÊwÁ�ÌpÆ�á
À¢Ä¤È Ì�Ì^È Ã�É ÃÅÓgÌ�á�É�Ád¿¼Ê�Ã�ÍÏÊZÃ�É Ê^Ò�ß¼ÈÚÒVÍSÈ Ã�É�Üøà�É ÍÏ¿�È ÌöÁd¿�ÒVÝÅÍÏÀ¡Ê§êyÒVÊwÈ Ã�ÞÅÌöÁ�Ã�ÉuÍÏÊwÈ Æ¼ÞÅÍSÈ Ã�É¼ÌõÓeÊ�ÃÅÄÙÍÏ¿¼ÀÆ�Îä Ì�á�ÌZÍÏÀ¢Ä
ÒVÊ�ÀÔÀ¡Ì�ÍSÈÚÄ¤ÒVÍÏÀ¢ß¼Ü�-¸×Ú×ÅÍÏ¿¼À¡Ì�ÀÔÀ¡ëÑÀ¢Á�ÍÏÌ~Á¡ÒVÞ¼Ì�ÀÖÆØÃ�ÍÏ¿ ÒVÉãÀ¡ÉÅÀ¡Ê�Ë�á ß¼È Ì�ÍÏÊ^È Æ¼Þ¼ÍSÈ Ã�ÉøÃwê�À¡ÊbÍÏ¿¼ÀÖÆÅÞ¼É�Ád¿ ß�À¡ÌwÁ�ÊwÈ ÆØÀ¢ß~Æ�á
ÍÏ¿¼ÀÐÊ�À¢×ÚÒVÍSÈ ê�À¸ÊwÜÚÄ¤Ü ÌwÜ�êNÒ�× Þ¼À�ÅN­ Ì�Î ÒVÉ�ßòÒVÉøÀ¡É¼À¡ÊZË�áõÃ�ëìÌZÀ¡Í�ÃÅÓÑÍÏ¿¼ÀîÁ�À¡É�ÍÏÊZÀÐÃÅÓÑË�ÊwÒ�êØÈ Í�áøÃÅÓÑÍÏ¿¼ÀÔÆ¼Þ¼É�Ád¿¼À¡ÌwÛNÍÏ¿¼À
Ê�À¢×ÚÒVÍSÈ ê�À�êNÒ�× Þ¼ÀÎÃÅÓuâÇ¿�ÈÚÁd¿òÈ Ì	� ­ Ü Õ Ã�ÍÏ¿÷ÍÏ¿ÅÀ¡Ì�ÀÎêNÒ�× Þ¼À¡ÌbÒVÊ�ÀÎÀ¡Ì�ÍSÈÚÄ~ÒVÍÏÀ¢ßÂÈ É÷ÍÏ¿¼ÀÔÓPÃÅ×Ú× ÃSâÔÈ É¼ËÐÞÅÝ~ÍÏÃÖÌZÀ¢Á�Ã�É�ß�Ã�Ê^ß�À¡Ê
ÃÅÓìÆ¼Þ¼É�Án¿ó× À¡É¼Ë�ÍÏ¿KÅ�
�ÒVÉ�ß¸ÍÏÞ¼É�È É¼ËøÒVÉ¼ËÅ× À
��Ü

��nvì�� þÞt¹z6·:Äºuov�z¹|�{WÄ
¾}¿¼ÀÔÆ¼Þ¼É�Ád¿¼À¡Ì¤ÒVÊ�ÀøÒ�Á¡Á�À¢× À¡ÊwÒVÍÏÀ¢ß ÒVÍbÍÏ¿¼ÀõÁ�Ê�À¡Ì�ÍbÃÅÓXÍÏ¿¼À¸ÌwÈ É¼À¸â�Ò�ê�À¢Ü÷¾g¿¼ÀõÄ¤ÒVïØÈÚÄÎÞ�ÄôÊ�À¢×ÚÒVÍSÈ ê�ÀåÄ�ÃÅÄ�À¡ÉuÍÏÞ�Ä
Ì�Ý¼ÊZÀ¢Ò�ß¸ÃSê�À¡Ê¸Ò²Ù�ÒVÞ¼Ì�Ì^ÈÚÒVÉøÆ¼Þ¼É�Ád¿öÃÅÓÅÊwÜÚÄ¤Ü ÌwÜÇ× À¡ÉÅË�ÍÏ¿KÅ�
�ÒVÉ�ß¸ÍÏ¿¼À�Ê�À¢×ÚÒVÍSÈ ê�ÀÐÀ¡É¼À¡Ê�Ë�áîÃ�ëÑÌ�À¡ÍÐÒVÊ�À�ËÅÈ ê�À¡ÉãÆ�á
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è�À¡Ê�À # È ÌõÍÏ¿¼À ÒVÉ¼Ë�Þ�×ÚÒVÊ ��ä ÓeÊ�À¢ñSÞ¼À¡É�Á�á¢Û�ª÷ÍÏ¿¼À Ì�ÝØÀ¡À¢ß ÃÅÓÐ×ÚÈ Ë�¿uÍSÜ - ÆÅÞ¼É�Ád¿ × À¡ÉÅË�ÍÏ¿ ÃÅÓÖæ Ä¤Ä ËÅÈ ê�À¡Ì
ÅN­ Ì�Î � æ�� � å ç���æ+t¤ÒVÉ�ß���­ï� ��� � å ç���æ+t¢Üé¾}¿ÅÀbÀ¡É¼À¡Ê�Ë�áîÃ�ëìÌZÀ¡ÍÐÈ ÌÔÁ�Ã�É¼ÌZÍSÒVÉ�ÍÐÈ ÉøÍSÈÚÄ�À¢Ü

��nvìon }Ö~+��xo{ »6�bÿ6v	uosºq�¼F·�xwuouo~�{Fxoq�z¹¼
- Án¿�ÒVÉ¼Ë�ÀõÃÅÓ�Ò Á¡ÒÏê{È Í\á6� Ì~Ë�À¡ÃÅÄ�À¡ÍÏÊZá ÆØÀ¢Á¡ÒVÞ¼ÌZÀÂÃÅÓ�Ä�À¢Ád¿�ÒVÉ�ÈÚÁ¡Ò�×ÇÄ�Ãwê�À¢Ä�À¡É�ÍÏÌ÷ÃÅÓ�È Í¬� Ì~â�Ò�×Ú× ÌãÈ ÌøÒVÌZÌ�ÃØÁ¡ÈÚÒVÍÏÀ¢ß
âÐÈ ÍÏ¿ ÒbêyÒVÊwÈÚÒVÍSÈ Ã�ÉòÃÅÓìÍÏ¿¼À÷Á¡Ò�êØÈ Í�áõÊ�À¡Ì�Ã�É�ÒVÉuÍÐÓPÊ�À¢ñSÞ¼À¡É�Á�á¢Ü��¼È É�Á�À�ÍÏ¿¼À÷Á¡Ò�êØÈ ÍSÈ À¡Ì¤ÒVÊ�À÷ß�ÊwÈ ê�À¡ÉõâÐÈ ÍÏ¿ Ò��¼ï�À¢ß¸�Îä
ÓPÊ�À¢ñsÞÅÀ¡É�Á�á¢ÛuÍÏ¿�È ÌÖ× À¢Ò�ß�ÌéÍÏÃøÒ¸Ád¿�ÒVÉ¼Ë�À�ÃÅÓNÍÏ¿ÅÀ§Á¡Ò�êØÈ Í�á	ÄE�ÅÀ¢×ÚßøÒ�Ä�Ý�×ÚÈ ÍÏÞ�ß�À¤ÒVÉ�ßÔÃÅÓNÍÏ¿¼À²��äøÝÅ¿�ÒVÌ�À�ÆØÀ¡Í\â£À¡À¡ÉöÍÏ¿¼À
�ÎäòË�À¡ÉÅÀ¡ÊwÒVÍÏÃ�ÊÔÒVÉ�ß§ÍÏ¿¼À÷Á¡ÒÏê{È Í\áöÆuáîÍÏ¿¼ÀbÍÏÞ¼É�È ÉÅËøÒVÉ¼ËÅ× À
�pÜ�¾}¿¼À~Á�À¡ÉuÍÏÊ�À�ÃÅÓìÍÏ¿¼ÀbÆ¼ÞÅÉ�Ád¿õÌZÀ¡À¡ÌÐÒ¤Á¡ÒÏê{È Í\á¸�¼À¢×Úß
ÃÅÓ

Î � Î�� ­��ìÁ�Ã�Ì * ���,�
âÇ¿¼À¡ÊZÀ Î�� ­��ÇÈ Ì�ÍÏ¿¼À>�¼À¢×ÚßîÒVÍ�Ê�À¡Ì�Ã�É�ÒVÉ�Á�À¢Üé¾}¿�È Ì�Ád¿�ÒVÉÅË�À¡ÌéÍÏ¿¼À�À¡ÉÅÀ¡Ê�Ë�á~ËÅÒ�È ÉöÃÅÓyÍÏ¿ÅÀ¸Á�À¡ÉuÍÏÊ�À�ÃÅÓNË�ÊwÒ�êØÈ Í�á÷ÃÅÓNÍÏ¿¼À
Æ¼Þ¼É�Ád¿¼À¡Ì~ÒVÌÐâlÀ¢×Ú×íÒVÌÖÍÏ¿¼À¤À¡É¼À¡Ê�Ë�á ß¼È Ì�ÍÏÊ^È Æ¼Þ¼ÍSÈ Ã�É Ãwê�À¡ÊÖÍÏ¿¼À¤ÆÅÞ¼É�Ád¿�ÜÂ¾g¿�È Ì~Á¡ÒVÉóÆØÀ§À¡ïuÝ¼Ê�À¡Ì�Ì�À¢ß È ÉóÍÏÀ¡ÊwÄ�Ì�ÃÅÓ
ÍÏ¿¼À�ÍÏÞÅÉ�È É¼ËõÒVÉ¼ËÅ× À�� Þ¼ÝöÍÏÃ¤ÌZÀ¢Á�Ã�É�ß¸Ã�Êwß�À¡Ê:�

Å ­ Ì�Î � # Å�
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¾}¿¼ÊZÀ¡ÀbÌ�Ã�Þ¼ÊwÁ�À¡ÌÇÃÅÓ}Á¡Ò�êØÈ Í�áöÃ�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼Ì�Ý�×ÚÒÏá Ò�ÊZÃÅ× À÷È É ����� �
Ú Õ À¢Ò�ÄÖÄZÁ�ÞÅÊ�Ê�À¡ÉuÍCÄZß�À¡ÝØÀ¡É�ß�À¡ÉuÍ�ÝØÃ�É�ß�À¡Ê�ÃÅÄbÃ�ÍSÈ ê�À�Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼ÌÇÒVÊ�À�Á¡ÒVÞ¼Ì�À¢ßÇÆ�á¤Á�Ã�Þ¼Ý�×ÚÈ ÉÅËÎÆØÀ¡Í\â£À¡À¡ÉÖÌ�ÍÏÃ�ÊZÀ¢ß

��ä§À¡É¼À¡ÊZË�á÷ÒVÉ�ßÔÄ�À¢Ád¿�ÒVÉ�ÈÚÁ¡Ò�×^Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼ÌíÃÅÓ�ÍÏ¿ÅÀ�Á¡Ò�êØÈ ÍSÈ À¡Ì�ÒVÍéÒpÁ¡ÒÏê{È Í\á¸Ê�À¡Ì�Ã�É�ÒVÉ�Á�ÀlÃÅÓ¼ÒVÆØÃ�Þ¼Í�ç�����è�ð¢Ü
¾g¿¼À¤Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼Ì¸Ã{Á¡Á�Þ¼Ê�âÇ¿ÅÀ¡É ÍÏ¿¼ÀãÁ¡Ò�êØÈ ÍSÈ À¡ÌõÒVÊ�Àãß�ÊwÈ ê�À¡ÉóÃ�ë Ê�À¡Ì�Ã�É�ÒVÉ�Á�À¢Üø¾}¿�È Ì�¿�ÒVÝ¼ÝØÀ¡É¼Ì~ÒVÍÐ¿�È Ë�¿
ÆØÀ¢Ò�Ä × ÃÅÒ�ß¼È É¼ËÅÛÇâÇ¿¼À¡É ÍÏ¿¼ÀøÍÏÞ¼É�È É¼Ë ÌZá�Ì�ÍÏÀ¢Ä Ád¿�ÒVÉ¼Ë�À¡ÌöÍÏ¿¼ÀòÍÏÞ¼É�È É¼Ë ÒVÉ¼ËÅ× À È É Ã�Êwß�À¡Ê÷ÍÏÃK��À¡À¡Ý ÍÏ¿¼À
Á¡Ò�êØÈ Í�á ÈÚÄ�ÝØÀ¢ß¼ÒVÉ�Á�ÀÔÊ�À¢Ò�×ÚÜs�¼È É�Á�ÀõÈ ÉãÍÏ¿ÅÀö×ÚÈ É�Ò�ÁÎÍÏ¿ÅÀÐÆ¼ÞÅÉ�Ád¿¼À¡Ì§ÒVÊ�ÀõÒ�Á¡Á�À¢× À¡ÊwÒVÍÏÀ¢ßõÃ�ÉòÍÏ¿ÅÀîÁ�Ê�À¡ÌZÍpÃÅÓ{ÍÏ¿¼À
âbÒÏê�À¢Û�ÍÏ¿¼Àbß�À¡ÍÏÞ¼É�È É¼Ë§ÒVÉ¼ËÅ× À�êNÒVÉ�È Ì�¿¼À¡ÌÇÒVÉ�ßÎÍÏ¿¼ÀbÁ¡ÒÏê{È ÍSÈ À¡ÌpÒVÊ�ÀbÒ�× â�Ò�á�ÌpÒVÍ�ÊZÀ¡Ì�Ã�É�ÒVÉ�Á�À¢Ü � Ã�É�ß�À¡Ê�ÃÅÄbÃ�ÍSÈ ê�À
Ã�Ì^Á¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼Ì¤ÒVÊ�À�ÍÏ¿¼À¡Ê�À¢ÓPÃ�Ê�À�ÉÅÃ�ÍéÀ¡ï�ÝØÀ¢Á�ÍÏÀ¢ß§ÍÏÃ~ÆÑÀ~ÒbÝ¼Ê�Ã�Æ�× À¢Ä¤Ü

Ú ¾g¿¼À¡ÊwÄ�Ã�ÄZÒ�Á�Ã�Þ¼ÌZÍSÈÚÁ�Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼ÌwÜã¾}¿¼ÀõÄ¤Ò��¦Ã�Ê�Ì�Ã�Þ¼Ê^Á�À§ÃÅÓXÍÏ¿¼À¡Ê^Ä�Ã�ÄZÒ�Á�Ã�Þ¼Ì�ÍSÈÚÁ�Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼Ì¸¿�ÒVÌbÆØÀ¡À¡É
ÈÚß�À¡É�ÍSÈ �¼À¢ß÷ÒVÉ�ß¤Á�Þ¼ÊZÀ¢ß�Æ�á���×Ú×ÚÈ É¼ËÖÞ¼Ý§Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ É¼ËÔê�ÃÅ× Þ�Ä�À¡ÌbÈ É¤ÍÏ¿¼ÀÐè�ÀÇÌ�ÞÅÝ¼Ý�× áÂÁ¡È Ê^Á�Þ�È ÍSÜé¾}¿¼ÀéÊ�À¡Ì^ÈÚß�Þ�Ò�×
�ÏÈ ÍÏÍÏÀ¡ÊòÃ�É Ì�ÃÅÄ�À Á¡Ò�êØÈ ÍSÈ À¡Ì È ÌõÌZÍSÈÚ×Ú× ��� ÝØÀ¢Ò �	ÄdÍÏÃ�ÄdÝØÀ¢Ò �{Ü è�ÃSâ£À¡ê�À¡ÊwÛ�¿�ÒVÊwß�âbÒVÊ�À Ä�Ã{ß¼È ��Á¡ÒVÍSÈ Ã�É¼ÌãÉ¼Ã�Í
ÝØÃ�Ì�Ì^È Æ�× À~È ÉõÍÏ¿¼À �¹��� ÍÏÞ¼É¼É¼À¢×uÌ�¿ÅÃ�Þ�×ÚßöÒ�×Ú× ÃSâ ÍÏ¿¼À¢Ä ÍÏÃ¤ÆØÀbÌ�ÞÅÝ¼Ý¼Ê�À¡Ì�ÌZÀ¢ßÂÁ�ÃÅÄbÝ�× À¡ÍÏÀ¢× á¢Ü

Ú � Ê�À¡Ì�Ì�ÞÅÊ�ÀÖÃ�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�ÉÅÌwÛØÉ¼ÃÅÈ Ì�ÀöÒVÉ�ßåÄ�À¢Án¿�ÒVÉ�ÈÚÁ¡Ò�×ìêØÈ ÆÅÊwÒVÍSÈ Ã�É¼ÌwÜ � Ê�À¡ÌZÌ�Þ¼Ê�ÀÐÃ�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼Ì÷ÒVÊ�À¸Ìw× Ãwâ ÒVÉ�ß
Á¡ÒVÉöÀ¢ÒVÌ^ÈÚ× á÷ÆØÀÎÍÏÞÅÉ¼À¢ß¼Ü Â Ã�Þ¼Ý�×ÚÈ É¼ËÐÍÏÃ¸Ã�ÍÏ¿¼À¡ÊéÌZÃ�Þ¼ÊwÁ�À¡Ì�ÃÅÓNÃ�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�ÉÅÌÇ¿�ÒVÌéÉ¼À¡ê�À¡Ê�ÆØÀ¡À¡É ÒÎÝÅÊ�Ã�Æ�× À¢Ä È É
�¹��� Ü

¨ ç



¾}¿¼À§ÊZÀ¡ÌwÈÚß�Þ�Ò�×ØÝÅ¿�ÒVÌ�À¦�ÏÈ ÍÏÍÏÀ¡ÊÂÈ ÌÖÃÅÓ�ÍÏ¿¼À~Ã�Êwß�À¡Ê�ÃÅÓ�ÒVÆØÃ�Þ¼Í ��� ÝØÀ¢Ò ��ÄdÍÏÃ�ÄdÝÑÀ¢Ò �{Üò¾}¿¼ÀøÒVÆØÃSê�À÷À¢ñsÞ�ÒVÍSÈ Ã�ÉÅÌÖ¿�Ò�ê�À
ÆØÀ¡À¡ÉøÒVÝ¼Ý�×ÚÈ À¢ßpÍÏÃ~Ò£Æ¼ÞÅÉ�Ád¿§ÃÅÓ�ÊwÜÚÄ¤Ü ÌwÜ�× À¡É¼Ë�ÍÏ¿ãægÄ~Ä¤Û¼ÒVÌ�Ì�Þ�Ä¤È É¼Ë¤ÒVÉ§À¡ê�À¡Éòß¼È ÌZÍÏÊwÈ Æ¼Þ¼ÍSÈ Ã�É¸ÃÅÓ¢ÍÏ¿¼ÀéÝ¼¿�ÒVÌ�À�À¡Ê�ÊZÃ�Ê�Ì
âÐÈ ÍÏ¿���Ü ��� Ä~ÒVïØÈÚÄÎÞ�Ä¤ÜÂ¾}¿�È ÌbËÅÈ ê�À¡Ì�ÅN­ Ì�Î � ­ � �²å ç�� æ+t ÒVÉ�ß���­Þ� � � �²å ç�� æ+t ÜÂ¾g¿¼À¸Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼ÌöÒVÊ�À
È É�Á�Ã�¿¼À¡ÊZÀ¡É�Í÷ÓPÊ�ÃÅÄ Á¡Ò�êØÈ Í�á ÍÏÃ Á¡Ò�êØÈ Í�á¢Û�Ì�Þ�Ád¿óÍÏ¿�ÒVÍ�ÍÏ¿¼À¤Ãwê�À¡ÊwÒ�×Ú×{À¡ëÑÀ¢Á�ÍÖÃ�É ÍÏ¿¼À§À¡É¼À¡Ê�Ë�á ß¼È ÌZÍÏÊwÈ Æ¼Þ¼ÍSÈ Ã�É È ÉÅÌwÈÚß�À
Æ¼Þ¼É�Ád¿¼À¡ÌéÊ�À¢ß�Þ�Á�À¡ÌÇÍÏÃÀÅ ­ Ì�Î � � � �éå ç�� æ+z Ü

¾}¿ÅÀ�ÊwÒVÍÏ¿ÅÀ¡Ê£¿�È Ë�¿ Ä~ÒVïØÈÚÄÎÞ�Ä À¡É¼À¡Ê�Ë�á÷Ã�ëìÌ�À¡Í�Á¡ÒVÉîÆØÀ�ÊZÀ¢ß�Þ�Á�À¢ßÐâÐÈ ÍÏ¿îÍÏ¿¼Àpê�À¢Á�ÍÏÃ�ÊÇÌ�Þ�ÄÍ�Îä ÓeÀ¡À¢ß�Æ�Ò�ÁE�
Ì�áuÌ�ÍÏÀ¢Ä ß�À¡ÌwÁ�ÊwÈ ÆØÀ¢ß§ÒVÆØÃSê�ÀÔÒVÉ�ß�âÐÈ ÍÏ¿~ÍÏ¿ÅÀÇÀ¡É¼À¡Ê�Ë�áõÓPÀ¡À¢ß�Æ�Ò�ÁE�¸Ý¼ÊZÃ�ÝÑÃ�ÌZÀ¢ß�ÆØÀ¢× ÃSâÐÜ��ÕÈ ÍÏ¿~ÍÏ¿¼ÀÇÝÅ¿�ÒVÌ�ÀéÝ¼Ê�À¢Á¡È Ì^È Ã�É
ÃÅÓ�ÍÏ¿¼Àòê�À¢Á�ÍÏÃ�ÊöÌ�Þ�Ä ÓPÀ¡À¢ß�Æ�Ò�ÁE� ÃÅÓ�Ã�É¼À ß�À¡Ë�Ê�À¡ÀåÃ�É¼ÀòÌ�¿¼Ã�Þ�×Úß Ò�Ád¿�È À¡ê�À�Å ­ Ì�Î � ­ �Úç å ç�� æ+z ÒVÉ�ß�� ­ �
����� å ç���æ+z�Ü

��nvì®³ ÆÉÈ ~�µ ¾6uoxo{Ft¹s6vÀ~�z¹sº¾&Ä¹~�¼�v ·�q�z�{F}�q�u
-§Ä�Ý�×ÚÈ ÍÏÞ�ß�ÀõÒVÉ�ßÂÝÅ¿�ÒVÌ�À§À¡Ê�Ê�Ã�ÊZÌbÃÅÓXÍÏ¿¼À¸��ä ÝÑÃwâlÀ¡Ê~ß�À¢×ÚÈ ê�À¡Ê�À¢ßöÍÏÃöÍÏ¿¼ÀøÁ¡Ò�êØÈ ÍSÈ À¡ÌöÁ¡ÒVÞ¼Ì�À§À¡ÉÅÀ¡Ê�Ë�áãêNÒVÊwÈÚÒVÍSÈ Ã�É¼Ì
ÓPÊ�ÃÅÄ Æ¼Þ¼É�Ád¿öÍÏÃ¤Æ¼ÞÅÉ�Ád¿�Ü

²���±���±¦² ����� ��!NÏr»
¾}¿¼À~À¡ëìÀ¢Á�ÍÐÃÅÓ�Ì�ÍSÒVÆ�ÈÚ×ÚÈ Í\á ÒVÉ�ßîÝ¼Ê�À¢Á¡È Ì^È Ã�Éº°#" ÃÅÓ�ÍÏ¿¼À~Ý¼¿�ÒVÌ�À¤ÃÅÓ�ÍÏ¿ÅÀ �Îä ÌwÈ Ë�É�Ò�×�ÓPÀ¡À¢ß¼È É¼ËøÍÏ¿ÅÀãÁ¡ÒÏê{È ÍSÈ À¡Ì§Ã�É
Å Ë Ì�Î ÒVÉ�ß�� Ë È Ì�ËÅÈ ê�À¡ÉøÆuá��ÏÓPÃ�ÊÔÒ²ÙÖÒVÞ¼Ì�ÌwÈÚÒVÉõÆÅÞ¼É�Ád¿&�

Å ­ Ì�Î � # Å�
�°#"
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-§×Ú×��{× á�Ì�ÍÏÊZÃ�É¼ÌÐÒVÊ�ÀîÓeÀ¢ß¸ÆuáîÃ�É¼À÷Ä¤ÒVÌZÍÏÀ¡Ê�Ã�ÌwÁ¡ÈÚ×Ú×ÚÒVÍÏÃ�Ê�ê{ÈÚÒ~Ò�ÝÅ¿�ÒVÌ�À�Ì�ÍSÒVÆ�× À�Ê�À¢ÓPÀ¡Ê�À¡É�Á�ÀÂßÅÈ Ì�ÍÏÊwÈ Æ¼Þ¼ÍSÈ Ã�É�Ügà�É �����
ÍÏ¿�È Ì¸È ÌÐß�Ã�É¼À�ê{ÈÚÒ�Ã�Ý¼ÍSÈÚÁ¡Ò�×��¼Æ¼Ê�À¡ÌÎâÐÈ ÍÏ¿ ÒVÉ Ò�Á�ÍSÈ ê�ÀÔÝ¼¿�ÒVÌZÀbÌ�ÍSÒVÆ�ÈÚ×ÚÈ ð¢ÒVÍSÈ Ã�ÉåÌ�áuÌ�ÍÏÀ¢Ä¤ÛyÝ¼ÊZÃSê{ÈÚß¼È É¼ËãÒ�ÌZÍSÒVÆ�ÈÚ×ÚÈ Í\áöÃÅÓ
ÍÏ¿¼À�Ã�Êwß�À¡ÊíÃÅÓ�� � Ü�¾}¿¼ÀÎÝ¼¿�ÒVÌ�ÀÐÒVÊZÃ�Þ¼É�ßbÍÏ¿ÅÀZ�Ø× áuÌ�ÍÏÊ�Ã�ÉÅÌpÒVÉ�ß�ÍÏ¿¼ÀÎâbÒÏê�À¡Ë�Þ�ÈÚß�À¸ß¼È ÌZÍÏÊwÈ Æ¼Þ¼ÍSÈ Ã�ÉåÈ Ì���À¡Ý¼Í�Á�Ã�É¼Ì�ÍSÒVÉuÍ
Æuá÷Ä�À¢ÒVÉ¼Ì}ÃÅÓ¼Ò�Á�Ã�ÉuÍÏÊ�ÃÅ×N× Ã�Ã�Ý¸ÍÏÃ�âÐÈ ÍÏ¿�È ÉöÒVÉ¸À¡Ê�Ê�Ã�Ê}ÃÅÓ¼ÒVÆØÃ�Þ¼Í�Ã�É¼À�ß�À¡Ë�Ê�À¡À¢Ü�-pÌ�Ì�Þ�Ä¤È ÉÅËÔÒVÉ¸À¡ê�À¡Éøß¼È Ì�ÍÏÊwÈ ÆÅÞ¼ÍSÈ Ã�É
ÃÅÓNÀ¡ÊZÊ�Ã�Ê�ÌéâÐÈ ÍÏ¿ ÒpÍÏÃ�ÍSÒ�×XÄ¤ÒVï{ÈÚÄÎÞ�Ä ÃÅÓ¼ÍÏ¿¼ÊZÀ¡À§ß�À¡Ë�Ê�À¡À¡ÌéâlÀbË�À¡Í Å ­ Ì�Î � ç��Úç å ç�� æ�ç ÒVÉ�ß$��­ï� ���Úç å ç�� æ+t Ü
ä�Ã�ÊÐÈ É�Á�Ã�¿¼À¡Ê�À¡ÉuÍéÀ¡Ê�Ê�Ã�Ê�Ì�ÃÅÓNÍÏ¿ÅÀ§ç ¨ ��äõÌZÍSÒVÍSÈ Ã�É¼Ì��Ïç � Á¡Ò�êØÈ ÍSÈ À¡Ì�À¢Ò�Ád¿��}â£À�Ë�À¡Í Å ­ Ì�Î �è��� ��å ç�� æ+t Ü Õ À¡ÍÏÍÏÀ¡Ê
ÝØÀ¡ÊwÓPÃ�ÊwÄ¤ÒVÉ�Á�ÀbÊ�À¢ñSÞ�È Ê�À¡ÌÔÓeÞ¼ÊZÍÏ¿¼À¡ÊÖß�À¡ê�À¢× Ã�Ý�Ä�À¡ÉuÍÏÌwÜ

²���±���±�� %Ç¶&� 'v¹�ÑÓÒ)(�»+*rµ�ºËÑd½�µ�'�µ-,.�����uµ�/g»S½
¾}¿¼ÀÐÌ�ÍSÒVÆ�ÈÚ×ÚÈ Í�áøÃÅÓÑÍÏ¿¼ÀîÁ¡ÒÏê{È Í\á Ò�Ä�Ý�×ÚÈ ÍÏÞ�ß�À¡Ì§È Ì§ß¼È Ê�À¢Á�ÍS× áõÝ¼ÊZÃ�ÝÑÃ�ÊZÍSÈ Ã�É�Ò�×NÍÏÃÂÍÏ¿¼ÀÔÀ¡É¼À¡Ê�Ë�áöÃ�ëÑÌ�À¡Í¸ÓPÃ�Ê§Á�Ã�¿¼À¡Ê�À¡ÉuÍ
À¡Ê�Ê�Ã�ÊZÌwÜé¾}¿¼À§Ä�Ã{ß�Þ�×ÚÒVÍSÈ Ã�ÉîÃÅÓ��{× á�ÌZÍÏÊ�Ã�ÉîÝÑÃwâlÀ¡ÊéâÔÈ ÍÏ¿ ÄÎÞ�× ÍSÈ Ý�× À¡ÌéÃÅÓNÍÏ¿¼À¤Ä¤Ò�È É¼Ì�ÓeÊZÀ¢ñsÞ¼À¡É�Á�á¤âÐÈÚ×Ú×�¿�ÒÏê�ÀbÍÏÃ¸ÆØÀ
Ì�Þ¼ÝÅÝ¼Ê�À¡Ì�Ì�À¢ßÅÜ�´lÀ¡ê�À¢× Ã�Ý�ÄbÀ¡É�ÍÏÌ§ÒVÊ�À�É¼À¡À¢ß�À¢ß¸ÍÏÃãÒ�Ád¿�È À¡ê�ÀÐÍÏ¿¼ÀbÊZÀ¢ñsÞ�È ÊZÀ¢ß¸Ý¼Ê�À¢Á¡È ÌwÈ Ã�É�Ü

��nvì®ý ÆÉÈ ÃÊv�v	s&�6~�·L��q�zÌ��v�·�{Fq�}Ü¼Ft6µÿqvÃï·�~+��xo{ »�ÿ6v�uws6¼
¾}¿¼ÀÔÓhÒVÌ�Í£ê�À¢Á�ÍÏÃ�Ê�ÄdÌ�Þ�Ä ÓPÀ¡À¢ß�Æ�Ò�Á �ØÛÑß�À¡ê�À¢× Ã�ÝØÀ¢ßîÓeÃ�Ê ����� ÛÑÁ¡ÒVÉ Á�Ã�É�ÍÏÊ�ÃÅ×ÑÒ�Ä�Ý�×ÚÈ ÍÏÞ�ß�ÀÔÒVÉ�ß�Ý¼¿�ÒVÌ�À�ÃÅÓuÍÏ¿¼ÀÔÒ�Á¡Á�À¢× Ä
À¡ÊwÒVÍSÈ É¼Ë~ê�ÃÅ× ÍSÒVË�ÀÐÌ�À¡À¡ÉøÆ�á÷ÍÏ¿¼ÀbÆØÀ¢Ò�Ä ÓeÃ�ÊÔÒpË�Ê�Ã�Þ¼ÝöÃÅÓ�ç � Á¡ÒÏê{È ÍSÈ À¡Ì¸ÓPÀ¢ß¸Æuá÷Ã�ÉÅÀ��Ø× áuÌ�ÍÏÊ�Ã�ÉõÍÏÃ§âÔÈ ÍÏ¿�È É ÒVÆØÃ�Þ¼Í
Ã�É¼À ß�À¡Ë�Ê�À¡À¢ÛgâÇ¿�ÈÚÁd¿ È Ì§Ì�Þ�àãÁ¡È À¡É�ÍSÛÎÒVÌ�Ì�Þ�Ä¤È ÉÅËãÍÏ¿�ÒVÍ¸ÍÏ¿¼ÀÂÃ�ÌwÁ¡ÈÚ×Ú×ÚÒVÍSÈ Ã�É¼ÌåÒVÊ�À È É�Á�Ã�¿¼À¡Ê�À¡ÉuÍSÜ ¾}¿ÅÀåÒ�Ä�Ý�×ÚÈ ÍÏÞ�ß�À
Ý¼Ê�À¢Á¡È Ì^È Ã�É È ÌÇÃ�É�× á ÒVÆØÃ�Þ¼ÍÐç
;¤Üéä�Ã�Ê�ÆØÀ¡ÍÏÍÏÀ¡ÊÇÝØÀ¡ÊwÓPÃ�ÊwÄ¤ÒVÉ�Á�À~ÄbÃ�Ê�À~ß�À¡ê�À¢× Ã�Ý�Ä�À¡ÉuÍÏÌ§ÒVÊ�À�É¼À¡À¢ß�À¢ßÅÜ

��nvì � 0 t6µ v�}�xw·�~�u�¼Fxoµyt¹uo~�{Fxoq�z¹¼²qvÃï{WÄ6vÀv	z6v	}�|�»×¼�¾¹}�v	~�s
à�É Ò�ß¼ß¼È ÍSÈ Ã�É ÍÏÃöÍÏ¿¼ÀøÒVÉ�Ò�× á�ÍSÈÚÁ¡Ò�×XÀ¡Ì�ÍSÈÚÄ¤ÒVÍÏÀ¡ÌÔÃÅÓXÍÏ¿¼ÀøßÅÈ ëìÀ¡Ê�À¡ÉuÍ~Á�Ã�ÉuÍÏÊwÈ Æ¼Þ¼ÍSÈ Ã�É¼ÌÖÍÏÃõÍÏ¿¼À§À¡É¼À¡Ê�Ë�áòÌ�Ý¼ÊZÀ¢Ò�ß ß¼È Ì�Ä
Á�Þ¼Ì�ÌZÀ¢ßãÒVÆØÃSê�À¢ÛìÉuÞ�Ä�À¡ÊwÈÚÁ¡Ò�×ÅÌwÈÚÄÎÞ�×ÚÒVÍSÈ Ã�É¼Ìbâ£À¡Ê�Àöß�Ã�É¼À¢Û�È ÉãÃ�Êwß�À¡Ê�ÍÏÃÂê�À¡ÊwÈÚÓPáõÍÏ¿¼ÀÔÊ�À¡Ì�Þ�× ÍÏÌ§ñsÞ�ÒVÉ�ÍSÈ ÍSÒVÍSÈ ê�À¢× á¢Ü¶-
Á�ÃÅÄ�Ý¼ÞÅÍÏÀ¡ÊbÁ�Ã{ß�À¢ÛuÃ�ÊwÈ ËÅÈ É�Ò�×Ú× áåß�À¡ê�À¢× Ã�ÝØÀ¢ßöÓPÃ�Ê�È É�ê�À¡Ì�ÍSÈ ËÅÒVÍSÈ ÉÅË²�¼À¢×ÚßÐÀ¢Ä¤È Ì�ÌwÈ Ã�ÉóÒVÉ�ßÜ��äõÊZÀ¡Ì�Ã�É�ÒVÉuÍbßÅÈ ÌwÁd¿�ÒVÊZË�À¡Ì
È É ¾.� Ò�Á¡Á�À¢× À¡Ê^ÒVÍSÈ É¼ËøÌ�ÍÏÊZÞ�Á�ÍÏÞ¼Ê�À¡ÌwÛì¿�ÒVÌ�ÆØÀ¡À¡É Ä�Ã{ß¼È �¼À¢ßåÒVÉ�ß÷Ã�Ý¼ÍSÈÚÄ¤È ð¡À¢ß ÓPÃ�ÊbÍÏ¿�È Ì�ÍSÒVÌ��{Ü � ÒVÊ�Ë�À§À¡ÊZÊ�Ã�Ê�Ì¤È É
Ý¼¿�ÒVÌZÀ~ÒVÉ�ßõÒ�Ä�Ý�×ÚÈ ÍÏÞ�ß�ÀbâlÀ¡ÊZÀ÷ÒVÌ�Ì�Þ�ÄbÀ¢ß¼Û{È ÉõÃ�Êwß�À¡ÊÎÍÏÃ¤Ë�À¡ÍÇÌwÈ Ë�É�È ��Á¡ÒVÉ�Í�À¡ëìÀ¢Á�ÍÏÌwÜ

¨ �



Ú21 z436t¹v�z¹·�vèq<Ã�¾&Ä¹~�¼Fv�v	}�}�q�}�¼�ì -pÉ Ò�Á¡Á�À¢× À¡Ê^ÒVÍSÈ É¼Ë Ì�À¢Á�ÍSÈ Ã�É Á�Ã�É¼ÌwÈ Ì�ÍSÈ É¼Ë ÃÅÓbç � Á¡Ò�êØÈ ÍSÈ À¡ÌwÛÐÓeÀ¢ß Æ�á
Ò§ÌwÈ É¼ËÅ× À²�{× á�ÌZÍÏÊ�Ã�É�Û{¿�ÒVÌÖÆØÀ¡À¡É ÌwÈÚÄÎÞ�×ÚÒVÍÏÀ¢ß¼Û£ÒVÌ�Ì�Þ�Ä¤È ÉÅËöÝ¼¿�ÒVÌ�À§À¡Ê�ÊZÃ�Ê�Ì�ÃÅÓ�ç��õß�À¡Ë�Ê�À¡À¡ÌÐÝØÀ¢Ò �	ÄdÍÏÃ�ÄdÝØÀ¢Ò �
ÓPÊ�ÃÅÄ Á¡ÒÏê{È Í\á ÍÏÃ Á¡ÒÏê{È Í\á¢ÛgÊwÒVÉ�ß�ÃÅÄ¤× á ß¼È ÌZÍÏÊwÈ Æ¼Þ¼ÍÏÀ¢ß ÒVÊ�Ã�Þ¼É�ßõÍÏ¿¼À~Ì�áuÉ�Án¿¼Ê�Ã�É¼Ã�Þ¼ÌÐÝ¼¿�ÒVÌ�À¢Üå¾}¿ÅÀ¤À¡É¼À¡Ê�Ë�á
ßÅÈ Ì�ÍÏÊwÈ Æ¼Þ¼ÍSÈ Ã�ÉåÃ�Æ¼ÍSÒ�È ÉÅÀ¢ßòÒVÍ�ÍÏ¿¼ÀÔÀ¡É�ß÷ÃÅÓØÍÏ¿¼ÀÔÌ�À¢Á�ÍSÈ Ã�É ¿�ÒVÌ²Å ­ Ì�Î � ç��Úç å ç�� æ+t ÜÔä�Ã�ÊbÍÏ¿¼Àî×ÚÒVÌZÍpÝ�ÒVÌ�Ì
ÍÏ¿ÅÊ�Ã�Þ¼Ë�¿ ÍÏ¿¼ÀöâÎ¿¼ÃÅ× Àó×ÚÈ É�Ò�ÁõÒîÊ^ÒVÉ�ß�ÃÅÄ¤× á ß¼È Ì�ÍÏÊwÈ Æ¼ÞÅÍÏÀ¢ßåÝ¼¿�ÒVÌ�ÀîÀ¡Ê�ÊZÃ�Ê¤ÃÅÓ � � � � ß�À¡Ë�Ê�À¡À¡Ì~¿�ÒVÌ¤ÆØÀ¡À¡É
Ì^ÈÚÄÇÞ�×ÚÒVÍÏÀ¢ßÅÜÎ¾}¿¼ÀbÊZÀ¡Ì�Þ�× ÍÖÈ ÌéÅ ­ Ì�Î � ç å ç�� æ+t Ü

Ú21 z436t¹v�z¹·�v�qvÃ�~�µ ¾6uoxo{Ft¹s6v v�}�}�q�}�¼�ì ä�Ã�Ê ÒVÉ À¡ê�À¡É ß¼È Ì�ÍÏÊwÈ ÆÅÞ¼ÍSÈ Ã�É ÃÅÓ �Îä Ò�ÄbÝ�×ÚÈ ÍÏÞ�ß�À¡ÌîâÐÈ ÍÏ¿ÕÒ
ÊZÀ¢×ÚÒVÍSÈ ê�À~êNÒVÊwÈÚÒVÍSÈ Ã�É ÃÅÓ£ç��
; Ä¤ÒVï{ÈÚÄÇÞ�Ä ÓPÊ�ÃÅÄ Á¡Ò�êØÈ Í�á ÍÏÃóÁ¡ÒÏê{È Í\á¢Û�ÍÏ¿¼À¸ÌwÈÚÄÇÞ�×ÚÒVÍSÈ Ã�É¼ÌÖËÅÈ ê�ÀãÒÐÊ�À¢×ÚÒVÍSÈ ê�À
À¡ÉÅÀ¡Ê�Ë�á ß¼È Ì�ÍÏÊwÈ Æ¼ÞÅÍSÈ Ã�É ÒVÍ¤ÍÏ¿¼ÀøÀ¡É�ß ÃÅÓlÍÏ¿¼À��ÅÊ�Ì�ÍøÒ�Á¡Á�À¢× À¡ÊwÒVÍSÈ É¼Ë Ì�À¢Á�ÍSÈ Ã�É �Ïç � Á¡Ò�êØÈ ÍSÈ À¡Ì:�ÖÃÅÓÖÅ ­ Ì�Î �
ç�� �Þå ç���æ�ç�Ü

Ú25 v�·�{Fq�} ¼Ft¹µ ì ¾g¿¼ÀîÀ¡ëìÀ¢Á�Í¤ÃÅÓíÍÏ¿¼Àöê�À¢Á�ÍÏÃ�Ê�ÄdÌ�Þ�Ä ÓPÀ¡À¢ß�Æ�Ò�ÁE� ¿�ÒVÌ§ÆØÀ¡À¡É ÌwÈÚÄÎÞ�×ÚÒVÍÏÀ¢ßåÃ�É ÍÏ¿ÅÀÂâÎ¿¼ÃÅ× À
×ÚÈ É�Ò�Á �Ïç ¨ �ÎäãÌ�ÍSÒVÍSÈ Ã�ÉÅÌwÛ�ç � Á¡Ò�êØÈ ÍSÈ À¡ÌpÀ¢Ò�Ád¿&�ÏÜÎ¾}¿¼ÀbÊZÀ¢ñsÞ�È ÊZÀ¢ßÔêyÒ�× Þ¼ÀbÃÅÓÅÍÏ¿¼À"�ÅÀ¢×ÚßöÒ�Ä�Ý�×ÚÈ ÍÏÞ�ß�ÀbÃÅÓÅÀ¢Ò�Ád¿
ÄbÃØß�Þ�× ÀÔÈ ÌX��À¡Ý¼Í �¼ï�À¢ßÅÛÅÒ�×Ú× ÃSâÔÈ É¼ËõÒÇÊ�À¡Ì^ÈÚß�Þ�Ò�×�ÝÅ¿�ÒVÌ�ÀpÀ¡Ê�Ê�Ã�Ê°�¦ÊwÒVÉ�ß�ÃÅÄ¤× áøßÅÈ Ì�ÍÏÊwÈ Æ¼Þ¼ÍÏÀ¢ßÐ�XÃÅÓ�ç � ß�À¡Ë�ÊZÀ¡À¡Ì
ÓPÊ�ÃÅÄ Á¡Ò�êØÈ Í�áÂÍÏÃõÁ¡Ò�êØÈ Í�á¢Ü�¾}¿ÅÀ�Ý�ÒVÊZÍSÈÚÁ¡× À¡ÌÐÒVÍ�ÍÏ¿¼À�À¡É�ßÐÃÅÓNÍÏ¿¼ÀÖ�¼Ê�ÌZÍ�ç � Á¡Ò�êØÈ ÍSÈ À¡Ì�¿�ÒÏê�À~Ò�Ê�À¢×ÚÒVÍSÈ ê�À�Ê^ÜÚÄ¤Ü Ì
À¡ÉÅÀ¡Ê�Ë�áåßÅÈ Ì�ÍÏÊwÈ Æ¼Þ¼ÍSÈ Ã�ÉøÃÅÓ�Å ­ Ì�Î � ç�� � å ç�� æ+* ÛuâÎ¿�ÈÚ× Ì�ÍÖÒVÍéÍÏ¿¼À�À¡É�ßÔÃÅÓ¼ÍÏ¿¼À~×ÚÈ É�Ò�Á�Å ­ Ì�Î � �"å ç�� æ+t Ü
ä�Þ¼Ê�ÍÏ¿¼À¡ÊwÄbÃ�Ê�À�ÍÏ¿¼À~Ä�À¢ÒVÉãÀ¡É¼À¡Ê�Ë�áÂÃÅÓìÍÏ¿¼ÀbÆØÀ¢Ò�Ä È ÌÎÊ�À¢ß�Þ�Á�À¢ßÔÆ�á ç
;¤Ü

¾}¿¼ÀbÌ^ÈÚÄÇÞ�×ÚÒVÍSÈ Ã�ÉÅÌÔÒVÊ�À÷È É ÒVË�Ê�À¡À¢Ä�À¡ÉuÍÎâÐÈ ÍÏ¿õÍÏ¿ÅÀ÷ÒVÉ�Ò�× áuÍSÈÚÁ¡Ò�×NÊ�À¡Ì�Þ�× ÍÏÌwÜ

��nvì�� È v�v�s��6~�·:�½q�zÌ��v�~�µ v�z¹v�}�|�»
à�Éóê{È À¡â ÃÅÓ�ÍÏ¿¼ÀåÁ�Ã�É�ÍÏÊwÈ ÆÅÞ¼ÍSÈ Ã�É¼ÌÔÍÏÃøÍÏ¿¼À÷Ê�À¢×ÚÒVÍSÈ ê�ÀåÄbÃÅÄ�À¡É�ÍÏÞ�Ä Ì�ÝÅÊ�À¢Ò�ßöÃÅÓ�ÍÏ¿¼À÷ÆÑÀ¢Ò�Ä Ä�À¡ÉuÍSÈ Ã�É¼À¢ß ÒVÆØÃwê�À¢Û
È Íó× ÃuÃ���Ì ßÅÈ àãÁ�Þ�× ÍîÍÏÃ Ò�Ád¿�È À¡ê�À ÍÏ¿¼ÀåÍSÒVÊ�Ë�À¡ÍõêNÒ�× Þ¼À âÐÈ ÍÏ¿¼Ã�ÞÅÍ ÓPÀ¡À¢ß�Æ�Ò�Á �ØÜ � À ÍÏ¿¼À¡ÊZÀ¢ÓeÃ�Ê�À Ý�×ÚÒVÉ ÍÏÃ Þ¼Ì�À Ò
Ä�À¢ÒVÌ�ÞÅÊ�À¢Ä�À¡ÉuÍlÃÅÓuÍÏ¿¼ÀpÆØÀ¢Ò�Ä À¡ÉÅÀ¡Ê�Ë�á¤ÍÏÃöÓeÀ¡À¢ßÐÆ�Ò�Á �¤Ã�É÷ÍÏ¿ÅÀ¸Ò�Ä�Ý�×ÚÈ ÍÏÞ�ß�ÀÔÒVÉ�ß�Ý¼¿�ÒVÌ�ÀÎÃÅÓyÌZÃÅÄ�ÀÞ��äîÌ�ÍSÒVÍSÈ Ã�É¼Ì^Ü
¾}¿�È ÌÔÌ�ÝØÀ¢Á�ÍÏÊ�ÃÅÄ�À¡ÍÏÀ¡Ê§ÌZ¿¼Ã�Þ�×ÚßøÆÑÀ ÒVÆ�× ÀÂÍÏÃ Ä�À¢ÒVÌ�Þ¼Ê�ÀÂÆØÃ�ÍÏ¿ ÍÏ¿¼À÷À¡ÉÅÀ¡Ê�Ë�áóÃÅÓ}ÍÏ¿ÅÀåÁ�À¡ÉuÍÏÊ�ÀöÃÅÓ}Ë�ÊwÒ�êØÈ Í�á ÃÅÓgÍÏ¿¼À
Æ¼Þ¼É�Ád¿¼À¡ÌwÛ�ÒVÌ�âlÀ¢×Ú×}ÒVÌbÍÏ¿¼ÀÔâÐÈÚß�ÍÏ¿òÃÅÓØÍÏ¿¼À¸À¡É¼À¡ÊZË�á ß¼È Ì�ÍÏÊwÈ ÆÅÞ¼ÍSÈ Ã�É È ÉÅÌwÈÚß�ÀÔÍÏ¿¼ÀÐÆÅÞ¼É�Ád¿�ÜÇà�Í¸Á�Ã�Þ�×Úß~À¢È ÍÏ¿ÅÀ¡ÊbÆÑÀîÒ
ß�À¢ß¼ÈÚÁ¡ÒVÍÏÀ¢ßãÈ É¼Ì�ÍÏÊ�Þ�Ä�À¡É�ÍéÃ�ÊÔÈ É�ÍÏÀ¡Ë�ÊwÒVÍÏÀ¢ßòÈ ÉuÍÏÃ~ÍÏ¿¼ÀbÆØÀ¢Ò�Ä ×ÚÈ É¼À¡Ì^Ü

¨ æ



��³ }Ö}�»�q�|�v	z6xo·�¼
��³.ì�� 1 z�{F}�q�s¹t6·�{Fxoq�z
Â Ê�á�Ã�Ë�À¡É�ÈÚÁ�Ì�âÐÈÚ×Ú×ìÆØÀöÄbÃ�Ì�ÍS× á È Éuê�ÃÅ× ê�À¢ß È É ÍÏ¿¼Àõ×ÚÈ É�Ò�Á§ÓPÃ�ÊbÍÏ¿¼ÀõÁ�ÃuÃÅ×ÚÈ É¼ËõÃÅÓ{ÍÏ¿ÅÀµ� Â Á¡Ò�êØÈ ÍSÈ À¡Ì^ÜÔà�Í�âÐÈÚ×Ú×ì¿�Ò�ê�À
ÍÏÃÔÆÑÀ�Æ¼Þ�ÈÚ× ÍbÓeÊZÃÅÄ ÌwÁ�Ê^ÒVÍSÁd¿ ÒVÌ�ÍÏ¿¼À �¹��� Á�Ê�á�Ã�Ë�À¡É�ÈÚÁ�È É�ÓPÊwÒVÌ�ÍÏÊZÞ�Á�ÍÏÞ¼Ê�À�âÐÈÚ×Ú×�ÆØÀ�À¡É�ÍSÈ Ê�À¢× áòÁ�Ã�É�ê�À¡Ê�ÍÏÀ¢ßöÓPÃ�Ê � è Â Ü
Õ À¡ÌwÈÚß�À¡ÌwÛbÒ]� Â È É��hÀ¢Á�ÍÏÃ�Ê È Ì~À¡ÉuêØÈ Ì^ÒVË�À¢ß ÒVÌ ÒVÉ Ò�× ÍÏÀ¡ÊZÉ�ÒVÍSÈ ê�ÀåÍÏÃóÍÏ¿¼ÀãÊ�À¢ÓeÀ¡ÊZÀ¡É�Á�À Ä¤ÈÚÁ�ÊZÃ�ÍÏÊ�Ã�É È É��hÀ¢Á�ÍÏÃ�ÊwÜ à�Í
âÐÈÚ×Ú×�Ê�À¢ñSÞ�È Ê�ÀòÒòß�À¢ß¼ÈÚÁ¡ÒVÍÏÀ¢ßãÌ�ÍSÒVÉ�ß¼Ò�× Ã�É¼ÀÂÌ�á�ÌZÍÏÀ¢ÄÙÃÅÓéÒVÆØÃ�Þ¼Í � ����� ÒVÍ�� ! ÍÏÃãÆØÀ÷Ì�ÍÏÞ�ß¼È À¢ß¼Üöà�É Á¡ÒVÌ�ÀÂÍÏ¿¼À
À¡ïuÝÑÀ¡Ê^ÈÚÄ�À¡É�ÍÏÌÖÉ¼À¡À¢ß Á�Ê�á�Ã�Ë�À¡É�ÈÚÁ�Ì�Þ¼Ý¼ÝØÃ�Ê�ÍSÛìÀ¡ï{È Ì�ÍSÈ É¼Ë Á�ÊZá�Ã�Ë�À¡É�ÈÚÁbÝ�×ÚÒVÉuÍÏÌÖÌZÀ¡Ê�êØÈ ÉÅËöÍÏ¿¼À§É¼Ã�Ê�ÍÏ¿ ÒVÊ�À¢ÒøÓhÒ�Á¡ÈÚ×ÚÈ ÍSÈ À¡Ì
ÒVÍ Â � �®� âÐÈÚ×Ú×u¿�ÒÏê�ÀÖÍÏÃ§ÆÑÀ~Á�Ã�Éuê�À¡Ê�ÍÏÀ¢ß¼Ü�¾}¿�È ÌÖÁn¿�ÒVÝ¼ÍÏÀ¡ÊÐÁ�Ãwê�À¡Ê�ÌÎÍÏ¿¼À~Á�ÊZá�Ã�Ë�À¡É�ÈÚÁÖÒVÌ�ÝØÀ¢Á�ÍÏÌÇÃÅÓÅÍÏ¿¼À~Ä¤Ò�È ÉøÊwÈ É¼Ë
ÃÅÓ ��� ä � Ü�ÛÎÒVÊwÈÚÒVÉuÍÏÌ¸ÒVÉ�ß§ÝÑÃ�ÌZÌwÈ Æ�× ÀbâbÒÏáuÌÎÃÅÓÅÃ�Ý¼ÍSÈÚÄ¤È ð¢ÒVÍSÈ Ã�É ÒVÊ�À~Ò�× Ì�Ã÷Ý¼Ê�Ã�ÝØÃ�Ì�À¢ß¼Ü

��³.ìon Æ v���xov+Â q<Ã�Ä¹v�~�{²uoq�~�s¹¼²~�z¹sº{Fq�{�~�u�·�q�q�uoxoz¹|K¾�q�Âév�}Ü}�v76�t¹xo}�v	s
¾}¿¼Àé¿ÅÀ¢ÒVÍ�× ÃÅÒ�ß�Ì�ÊZÀ¡êØÈ À¡â ËÅÈ ê�À¡É È Éã¾�ÒVÆ�× Àé� � È ÌlÆ�ÒVÌ�À¢ß�Ã�É ����� Ä�À¢ÒVÌ�Þ¼ÊZÀ¢ß¤ß¼ÒVÍSÒ�âÇ¿ÅÀ¡É¼À¡ê�À¡ÊíÝØÃ�Ì�ÌwÈ Æ�× ÀéÃ�ÊlÃ�É
À¡ïuÝ¼Ê�À¡Ì�Ì�À¢ßÂÒVÌ�Ì�Þ�Ä�Ý¼ÍSÈ Ã�É¼ÌwÜ�ä�Ã�ÊéÍÏ¿ÅÀ�ÍSÈÚÄ�À�ÆØÀ¢È É¼ËÅÛ¢ÍÏ¿¼À � �ÎÀ¡ï{È Ì�ÍSÈ É¼ËöÄ�Ã{ß�Þ�× À¡Ì�ÃÅÓXÓPÃ�Þ¼ÊbÁ¡ÒÏê{È ÍSÈ À¡ÌÐÒVÊ�À§ÓeÃ�Ê�À¡ÌZÀ¡À¡É
Ò�× Ã�É¼Ë¸ÍÏ¿¼À§ç�ÜÚç��{Äô×ÚÈ É�Ò�Á¡ÛuÊ�À¢ñsÞ�È ÊwÈ É¼ËÖÍÏ¿ÅÀpÍÏÃ�ÍSÒ�×ØÁ�ÃuÃÅ×ÚÈ É¼Ë§ÝØÃSâ£À¡Ê�ËÅÈ ê�À¡ÉóÈ É ¾�ÒVÆ�× À¦� � Ü.-pÌ£ÍÏ¿ÅÀ�Þ¼É�Á�À¡Ê�ÍSÒ�È É�ÍSÈ À¡Ì
Ã�É§ÍÏ¿¼À�êNÒVÊwÈ Ã�Þ¼ÌÎ× ÃÅÒ�ß�ÌÎÒVÊ�ÀéÊZÀ¢×ÚÒVÍSÈ ê�À¢× áö× ÃwâÐÛ�ÍÏ¿¼ÀÖÈ ÉÅÌ�ÍSÒ�×Ú× À¢ß§Á¡ÒVÝ�Ò�Á¡È Í\á§¿�ÒVÌ�ÆØÀ¡À¡Éøß�À;�ÅÉ¼À¢ßÇâÔÈ ÍÏ¿§ÍÏ¿¼À�Ä¤È É�ÈÚÄÎÞ�Ä
Ä¤ÒVÊ�ËÅÈ ÉÅÌ�ÃÅÓ � ;¤Ü ê�É¼Àl¿�ÒVÌ�É¼À¡ê�À¡Ê�ÍÏ¿¼À¢× À¡Ì�Ì}ÍÏÃ>��À¡À¡ÝõÈ ÉîÄ¤È É�ßéÍÏ¿�ÒVÍ�ÍÏ¿¼À¡Ê�À�ÒVÊ�ÀlÉÅÃÔÁ�Ã�ÉuÍSÈ É¼Ë�À¡É�Á¡È À¡ÌÎÓPÃ�Ê�ÝØÃ�ÍÏÀ¡ÉuÍSÈÚÒ�×
ÆØÀ¢Ò�ÄÖÄZÈ É�ß�Þ�Á�À¢ßö× Ã�Ì�Ì�À¡ÌwÜ

ù anú^fe]Î®V©rU�ê¼]BHsMe]B
õjVtN[w]sa\c{fej�a\o^xZQ
è�À¢ÒVÍÔ× ÃÅÒ�ß¤êyÒ�× ÞÅÀ¡Ì Â ÃÅÄ¤ÄbÀ¡É�ÍÏÌ

��ÍSÒVÍSÈÚÁ ç�� � � ÒVÍï�ÅÜ � ! Ú ¨ ��� ÓPÃ�ÊÇÍÏ¿¼À~Ä�Ã{ß�Þ�× À~È ÍÏÌZÀ¢×ÚÓ
�¦ÝØÀ¡ÊÖÄ�Ã{ß�Þ�× À � �ÏÄ�À¢ÒVÌ�ÞÅÊ�À¢ßõß�Þ¼Ê^È É¼ËõÒ�Á¡Á�À¡Ý¼ÍSÒVÉ�Á�ÀÔÍÏÀ¡Ì�ÍÏÌL�

Ú � � � ÓPÃ�ÊÇÍÏ¿¼Àb¿¼À¢×ÚÈ Þ�Ä ×ÚÈ É¼À¡ÌÔÁ�Ã�ÉuÍÏÊwÈ Æ¼ÞÅÍSÈ Ã�É
�ÏÄ�À¢ÒVÌ�ÞÅÊ�À¢ßõß�Þ¼Ê^È É¼ËõÒ�Á¡Á�À¡Ý¼ÍSÒVÉ�Á�ÀÔÍÏÀ¡Ì�ÍÏÌL�

� ÈÚñSÞ¼À¢Ó¦Ò�Á�ÍSÈ Ã�É ��Ü ¨ ��Ë�¬VÌÎÃÅÓ � è�À Â Ã�Þ¼Ý�× À¡Ê�ÌÐÒVÉ�ßÔÍÏÞ¼ÉÅÀ¡Ê�ÌÐÄ�À¢ÒVÌ�ÞÅÊ�À¢ßõ× Ã�Ì�Ì�À¡Ì
�¦ÝØÀ¡ÊÖÄ�Ã{ß�Þ�× À �

´lá�É�Ò�Ä¤ÈÚÁ � æ��6� ÒVÍï�ÅÜ � ! -pÌ�Ì�Þ�Ä¤È ÉÅËøÒ�� êNÒ�× Þ¼À�ÃÅÓ6���Úæ å ç�� Í
�¦ÝØÀ¡ÊÖÄ�Ã{ß�Þ�× À � ÒVÍ � ß�Û¦¬�Ä ¿ � Á

¾}¿¼À¡Ê^Ä¤Ò�×uÌ�¿�È À¢×Úß ç���������� ÒVÍ ��� ! Â Ã�É¼ÌZÀ¡Ê�êyÒVÍSÈ ê�ÀÐêyÒ�× ÞÅÀ�Æ�ÒVÌ�À¢ß¸Ã�É ç�����¬�Ä *
�ÏÓeÃ�Ê�ÍÏ¿¼À~×ÚÈ É�Ò�ÁG� ç�������ÄÕ¿¼À¢×ÚÈ Þ�Ä ×ÚÈ É¼À¡Ì

ù anú^fe]Î®VTrU ù jVcZa\f�Y`j¡jVfeMem^Oéq�j�
ì]`���d]�ýSkwMe�d]`oNQ
à�É¼ÌZÍSÒ�×Ú× À¢ßøÁ¡ÒVÝ�Ò�Á¡È Í�á Â ÃÅÄ¤Ä�À¡ÉuÍÏÌ

�ÏÈ É�Á¡× Þ�ß¼È É¼Ë � ; Ä¤ÒVÊ�ËÅÈ É¼Ì:� � � ñSÞ�È êyÒ�× À¡É�Á�À÷ÒVÍZ�ÅÜ � ! �
�íÀ¢ÓeÊ^È Ë�À¡ÊwÒVÍSÈ Ã�É ÒVÍZ�ÅÜ � ! � ¨ ÜÚæ��+� ç�� 8 çd�
� ÈÚñsÞÅÀ¢ÓhÒ�Á�ÍSÈ Ã�É � ��Ü � Ë�¬VÌ çØË�¬VÌ.8 ç�� � �
¾g¿¼À¡ÊwÄ¤Ò�×uÌ�¿�È À¢×Úß�� � ��ÍÏÃ ��� ! � ç���Ü � �+� ç���� 8 � �°�
¾ÅÃ�ÍSÒ�×yÀ¢ñSÞ�È êNÒ�× À¡É�Í¸ÒVÍZ�ÅÜ � ! ��� �+� ç���� 8 � �°�

��³.ì®³ 9�v�¼F·�}�xw¾6{Fxoq�z�qvÃï{WÄ6v ·�}�»�q�|�v�z6xw·À¼F»�¼F{�v	µ
¾}¿¼À�Ý¼ÊZÃ�ÝÑÃ�ÌZÀ¢ßÔÁ�ÊZá�Ã�Ë�À¡É�ÈÚÁgÌ�áuÌ�ÍÏÀ¢Ä ÈÚ×Ú× ÞÅÌ�ÍÏÊwÒVÍÏÀ¢ß¤È Éøä}È ËÅÜ ��¨ È ÌgÆ�ÒVÌ�À¢ß�Ã�É§Ý¼Ê�Ãwê�À¡ÉãÓPÞ¼É�Á�ÍSÈ Ã�É�Ò�×^Æ�× Ã{ÁE�uÌíÌwÈÚÄ~ÈÚ×ÚÒVÊ
ÍÏÃÂÀ¡ïØÈ Ì�ÍSÈ ÉÅËÂÞÅÉ�È ÍÏÌ¸È ÉòÃ�ÝØÀ¡ÊwÒVÍSÈ Ã�É ÒVÍ Â � ����Ü�¾}¿¼ÀÖÍÏÃ�ÍSÒ�×Ñ¿ÅÀ¢×ÚÈ Þ�Ä È Éuê�À¡ÉuÍÏÃ�Ê�á È Ì�Ì�ÍÏÃ�Ê�À¢ßòÒVÌ�ËÅÒVÌwÜÔ¾}¿�È ÌpâÐÈÚ×Ú×

¨ �



GHe storage
:

Compressor stations
;

Cold Boxes
;

Distribution box

Dryers

Local transfer lines
<

Cryogenic distribution line
;

=�>@?BADCFEHG�IKJ7=�IMLONQPSRF?HTOUV>@LXWQPYWQZQTO[]\^NQ>_U^LO>@\V`@TYA

aBbcb dfehgjilk.mnk�o-dKprqlmnktsus^v dBwxaFwzy{sngjdBm^aF|Bk+dK}~kt��aFq�dBm^aFgjk�yMilk�bcv �zp�v wxotaFsnk+dK}�q�d^e�ktm	sn�Kqlqzb �2}�aBvcb �lmnkts^���-w
�~v kte�dK}Xgjilk�bcaFmn|Bk2�f�zaFw7gfv g���dK}Xilk�bcv �zp�gjd���k�bcvc�Y�lkt�Kk�y�e�ilktw��zbcbcv wl|�gjilk�prd~y��zb kts^��a{ilk�bcv �4p�yBm^v ktm
v s�}@dBmuktsnktktwz�]��ilkMgjdBgfaBb4mnk�}_m^v |Bktm^aFgfv dBw�otaFq4aBotv g���dK}��B���7� aFg.�K�c����o-dB�zbcy���k�aBo�izv kt�Bk�y��lsVv wl| gjiKmnktk
mnk�}_m^v |Bktm^aFgjdBmns�dK}�¡B¢��7� aFg	�K�c���£k�aBoQiz�¤s^vcp#vcbcaFm
gjd¥gjiKk¥}_dB�lm¦¡B§��7� aFg	�K�c����o-�lmnmnktw7gfb �]v w�dBq¨ktmVaFgfv dBw
e©v gji2ªz«�¬x­�dBm^v |Kv w4aBb~¡B®��D�¯mnk�o-ktw7gfb �{�Kql|Bm^aBy�k�y°gjd�¡B§~�7�²±j�~��ilk�gjilmnktk	mnk�}_m^v |Bktm^aFgjdBmnsV�7|BmndB�lq�k�y$v w¥gjilk
o-ktw7gjmnk&dK}7gjiKk°bcv wzaBot��aFmnk.o-dBwlwlk�o-gjk�y���vca°b d�otaBb�ilk�bcv �zp³gjm^aFwls^}_ktm	bcv wlkts�gjd$a©yKv sngjm^v �l�lgfv dBw{��df´~�¶µBmndKp�gjizv s
v w7gjktm^}·aBo-k��VgjiKk�o-mn�BdB|Bktwzvco¸ylv sugjm^v �l�lgfv dBw$bcv wlk�ktw7gjktmns�gjilk�bcv w4aBo�aFwzy©o-df�Bktmns�gjilkr¡B¡B¹B¹rp]dK}Vm^aBylv dBºu}_mnk��f�lktwzo-�
­j»�µ�±XaBoto-k�b ktm^aFgfv wK|�¼tdBwlk��½��iKk���aBb �Bkts�aFwzy+v wKsngjmn�zprktw7gfaFgfv dBw�}_dBm�»�µ�o-dB�lqzb ktmns�aFw4y�gj�lwlktmns�aFmnk�v wlsugfaBbcb k�y
v w�gjilk�bcv wzaBo+v gjsnk�bc}�v w¾}@mndBw7g�dK}~k�aBoQi¿prd�yB�zb k��+À¸wlk°snildB�zbcy{�Bktktq¾v w¾p#v w4y#gjizaFgrgjilk.mnk�yKv sngjm^v �l�lgfv dBw�dK}
o-dKbcy¦|KaFsnktdB�ls�ilk�bcv �zpÁ}_mndKp²gjiKk{b dKaBy�s��zaBoQ�¥gjd{gjilk
gjilmnktk�mnk�}@mVv |Bktm^aFgjdBmns+o-dB�zbcy+��k{a#yBk�bcvcotaFgjk©q�dKv w7gf���-g
p#v |Bi7g�mnk��f�zv mnk	kt´7gjm^arqlmuktsnsn�lmnk#y�mudBqÂv w�gjilk¦ylv sugjm^v �l�lgfv dBw���d^´{gjd#�4aBbcaFwzo-k�gjilk	ÃKdfe�s�qKmndBq�ktm^b ���

Ä�Å�Æ�Å�Æ�Ä Ç�ÈfÉËÊ·Ì)ÍÁÊ�ÎlÏfÈ^ÎlÐQÑ�ÒFÓ¦Ô�ÎKÕ¥ÖuÐQÑ�Ò-Ô�×fÈ
��ilk	iKk�bcv �zpØv w7�BktwDgjdBmu�2v s�|Kv �Bktw]v w��4aF�zb kM®B�B��Ù¸aFsnk�y#dBw�®B�B¹¦p	ÚriKdBm^v ¼tdBwDgfaBbKsngjdBm^aF|Bk©gfaFwl�7s°aFg°®B¹~�zaFm
aFs+y�dBwlk{}_dBm.ªzÛ&Ü��Ýa¦p¦v wzvcp��4p²dK}�¡F�{gfaFwK�Ds�e©vcbcb���k
wKk�o-ktsns^aFmn���	��iKkMy�k�bcv �Bktmn�¥dK}Xbcvc�f�zvcy#ilk�bcv �zphe©v gji
aFqlqlmudBqlm^vcaFgjk��zb gjktmVv wl|�e©vcbcbBmnk�y��zo-k&gjilk©vcprql�Km^v gfv kts�v w{ilk�bcv �zpÞgjd©gjilk©p#v w4vcp��zp³q�dBsns^v �zb k©aFg�gjilk�sndB�Km^o-k��
ß kt�Bktmngjilk�b ktsns^��gjilk�bcaFmn|Bk$ilk�bcv �zpàv w7�BktwDgjdBmn��gjizaFg�o-dB�zbcy ��k{sugjdBmnk�y�v w�|KaFsuktdB�ls }_dBm^pàvcprqzbcv kts.gjizaFg�a
y�m^v ktm&��k¦o-dBwlwlk�o-gjk�y¦gjd¦gjilk$v wzb ktg�dK}¨k�aBoQi]o-dKbcy¦�¨d^´��lk�aBoQi�dK} gjilk�p�v w4otb �zylv wl|�aFs�e�k�bcbzaBy�sndBmn�4v wl|#��k�y�s
}_dBm©aBv m°o-dKprq�dBwlktw7gjs^�

á¤â�ã `@T&äFåFG)æzTO`@>_ç^[�>@UYèSTOUYZQRFNQPfA
Û�k�bcv �zpØv w7�BktwDgjdBmu� Ü�dKp#prktw7gjs

»Xk�}_m^v |Bktm^aFgjdBmus ���B¹B¹ ß p
Ú ®B�B¹B¹ ß p	Ú�k�aBo�i
Û�k�bcv �zpØbcv wlkts ¡B¹�¹B¹B¹ ß p
Ú ªzÛ�k�é�¡B¡B¹B¹~�7|K�¤ê
Û�k�é
�B¹B¹~�7|
ë d�y��4b kts ìB§�ìB¹B¹ ß p Ú �B¹B¹¦bcv gjmukts°í#prd~y��zb k
�KdBgfaBb �Bî�¹B¹B¹ ß p
Ú

Ä�Å�Æ�Å�Æ�ï ð�ÈòñYÒFÊ·×^ÈfÒ-Ô�ÐQÑ�ÒFÖ�Ô�ÎKÕMÕ�Ê·ÖHÐQÒHÊ�ófÌ)ÐQÊ�Ñ�Î�óuÑ�ô
��ilk�mnk�}_m^v |Bktm^aFgjdBmns°aFmnk#vcy�ktwDgfvcotaBb~aFw4y¥o-dBwls^v sng¸dK}Ýa.o-dKprqKmnktsnsndBm½sngfaFgfv dBw�aFwzy$a°o-dKbcy°��d^´��½õ��4oQi�o-dDdKbcv wK|
q�dfe¶ktmro-dB�4bcy{b k�aBy©gjd¥a½gjdBgfaBbDilk�bcv �zpöÃldfe¿m^aFgjk�dK}~aF��dB�lg�¡F�K¹B¹¤|KíFs¶q�ktmr¡B¢��D� aFg¶�K�c���
��e©v gji�a©÷YdB�zb ktø

§B�



��ildKp	sndBw+Ãldfe]dK}¨aF��dB�lg�¢B¹B¹�|KíFs�aFw4y+a�o-�4p��zbcaFgjk�y	qlmnk�o-d7dKbcv wl|
gj�lmn�4v wlk�ÃKdfexdK}��K�B¹~|KíFs^�zù�w+ktú otv ktwzo-�
otb dBsnk&gjd{ìB¹BûÞdK}�Ü�aFmnwKdBg�o-dB�zbcy	��k¸kt´Dq�k�o-gjk�yl�½�Xilk�o-dKprqlmnktsusndBm�sngfaFgfv dBwMqlmnd^��vcylv wK|	|KaFs�aFg�aF��dB�lg�®B¹~�zaFm
v s�p#aBy�k�dK}��K�Bk�gjd+sukt�Bktw¥dKvcb ºub �l�lm^vcotaFgjk�y.sVo-mnkteho-dKprqlmnktsusndBmns¸e©v gji$gjilk#y�k�ylvcotaFgjk�y.dKvcbDmnk�p	df��aBb7sn�Dsugjk�p#�
��ilk2o-dKbcy��¨d^´üv w4otb �zy�kts aBbcb�kt´7qzaFwlsVv dBwxgj�lmn�zv wKkts^��ilk�aFg#kt´~oQi4aFwl|Bktm¦�zb d~oQ�7s^�r§B¹��ýaBy�sudBmn��ktmns�}@dBm�aBv mnº
o-dKprq�dBwlktw7grgjm^aFqlqzv wl|�aFwzyM��aBb �Bkts{}_dBm	qlmnd~o-ktsns¦o-dBw7gjmndKbc�{þ�wzbcv �Bk�}_dBm¦ªÝ«�¬�e�ilktmnk�o-dKbcyMilk�bcv �4pÿizaByMgjd
��k$�lmndB�l|Bi7g.�zaBoQ��gjd�gjilk$sn�lm^}�aBo-k$df�Bktm�aF�¨dB�Kg¥¡B¹B¹�p aF|KaBv wKsng v gjs+dfe�wxe�k�v |Bi7gf��gjilk�«�ªÝµ�« bcv w4aBo¥v s
aBbcprdBsng$aFg
gjilk#su�lm^}�aBo-k aBbcb dfe©v wK|�gjilk#�Ksn�zaBb¨s^v wl|Kb k�o-dKbcy¥��df´]y�kts^v |Bw4��ªÝvc�f�zvcy$w4v gjmndB|Bktw2qlmuk�o-dDdKbcv wl|�v s
wldBg©v w4otb �zy�k�y¥aFs�dBw4b �{mnk�bcaFgfv �Bk�b ��s^p#aBbcb¤p#aFsusnkts�izan�Bk�gjd#��k¦o-d7dKb k�y�y�d^e�wz�

Ä�Å�Æ�Å�Æ�Å � Ò Ô�ÎKÖËñfÈfÒ�ÉËÊ�ÎlÈfÖ
ù o-dKprq�dB�lwzy�yBkts^v |Bw¿v wzotb �4ylv wl|�sn�Kq¨ktmVo-m^v gfvcotaBb~ilk�bcv �4p y�k�bcv �Bktmn���½o-dKbcy�|KaFsnktdB�ls°ilk�bcv �zp�muktgj�lmnw�aFwzyÂa
gjilktm^p¦aBb�snizv k�bcy{b dDdBq�v w#gjilk�s^aBp	k��)aBo-�K�zp��jaBoQ�Bktg	v s�ktw7��v sVaF|Bk�yl�½��izv s�e°vcbcblo-dBmnmnktsnq�dBwzy	gjd{a�p#aF´~vcp��zp
dB�lgjktm�ylvcaBprktgjktm+dK}Xgjilk{��aBo-�l�zp��jaBoQ�Bktg+dK}�aF��dB�lg°�K�B¹�p¦p#� ë aF�~v wl|��lsnkMdK}�kt´�v sugfv wl|xªÝ«�¬�®#iKk�bcv �zp
gjm^aFwlsV}@ktm{bcv wKkts
e�dB�4bcy2vcprq�dBsnk�o-dBwlsugjm^aBv wDgjs©dBw�gjilk#su�Dsngjk�p aFm^oQizv gjk�o-gj�Kmnk�����iKk�o-ktwDgjm^aBbcv ¼tk�y�o-mn�BdB|Bktw4vco
qlmnd~y��zo-gfv dBw�q4bcaBo-k¦e¶dB�zbcy$izan�Bk¦gjd���k+mnktqzbcaBo-k�y��D��g�e¶d�yKv sngfv wzo-g
¼tdBwlktsV��aFs
gjiKk p#aF´~vcp��zp b ktwl|Bgji2dK}
gjilk$bcv wlkts.v s+®B�B¹Mp#�¶� g&e�dB�4bcy aBb snd�vcprq�dBsnk{a�|Kv �BktwxaFmnm^aFwl|Bk�p	ktwDg&dK}�gjilkMp	d�y��4b kts°aFs�gjilktmnkMaFmuk��cb k�}_g��
aFwzy	� mVv |BiDg��)dBwKkts^����ilktmuk�}@dBmnk��7gji4v s�s^o-ktwzaFmVv d#izaFs�wldBg��¨ktktw¥sugj�zylv k�y�}_�lmngjilktmV�

Ä�Å�Æ�Å�Æ�
 ��ÑfÕ�Ì)É�È�
�Ô�Ò Õ��XÔ�Ò È
� aBb �Bkts+aFwzy¥v wlsngjmn�4prktwDgfaFgfv dBw�}@dBm�»&µ�o-dB�lqzb ktmns©aFw4y.gj�lwlktmns½e°vcbcb7�¨k#v wlsugfaBbcb k�y�v w¥gjilk{bcv w4aBo	aBb dBwl|#k�aBoQi
prd~y��zb k��½¬¤mndBq�ktm¶gjktsugjs©aB}@gjktm°ªÝ«�¬¾ylv s^p#aFw7gfbcv wl|+e©vcbcb7sniKdfeÞild^e p��4oQi¥dK}Kkt´�v sngfv wK|#izaFm^y�e	aFmnk#o-dB�zbcy°��k
mnktºQ�lsuk�yl�

������� �������! #"%$%�!&(')$%&(�!*+�,*.-/&(01�!*324*3�/$�"
Ä�Å�Æ�
 Æ�Ä 5¸Ì)Ê·ÉËÕ�Ê�Îl×fÖ
µ�dBm¥gjilk�ilk�bcv �4p sugjdBm^aF|Bk�gfaFwl�7s^�½g e�d³bcaj�Bktmus�dK}½snkt�BktwÞ�Kwzv gjs�aFmuk�qKmndBq�dBsnk�yl�¸e©v gjiüs^vcp¦vcbcaFmMsVbcaF�ls¥gjd
gjilk�kt´~v sngfv wl|2dBwlkts�aFwzy¾}@dBmnktsuktktw£}_dBm ªÝÛ�Ü��½µ�dBmMgjilk2o-dKprqlmuktsnsndBmns^��gjilmnktk�sngfaFwzylaFm^y¾aFmnk�aFs¦dK}raF��dB�lg
¡B�76©�K¹�p98�aFmuk�ktw7�~v s^aF|Bk�yl�Á��iKktmnk suildB�zbcyüaBb snd���k gjilk�qlmudf�~v s^v dBwÞdK}½gjilmuktk�gfvcp	kts2�B¹�p:8�}_dBm$gjilk
k�b k�o-gjm^vcotaBbDsn�l�KºQsngfaFgfv dBwls^�¨®B¹©p 8 }@dBm�gjilk°v wKsngjmn�zprktw7gfaFgfv dBw�aBv m�qKmnd�yB�zo-gfv dBwz���K¹°p 8 }_dBm�gjmn�4oQ�+�lwzb dKaByKv wl|K�
ìB¹B¹¦p:8¦}@dBm&snqzaFmnk�qzaFmngjs�sugjdBm^aF|BkMaFwzy#e�dBmu�Mq4bcaBo-k��zaFwzy îB¹¦p98#}_dBm°b d~otaBbÝo-dBw7gjmndKbK�lwzv gjs^���-w�gjdBgfaBbc� gjizv s
p#aF�Bkts�®F�K¹B¹2p 8 e©v gji�î�p��lsnk�}_�zbzilk�v |Bi7g#��k�b dfeÁgjilk�o-m^aFwlk¥ild7dB���ÞõBgfaFwzylaFm^y]Ü�«�» ß o-dBwlsngjmn�4o-gfv dBw
e©v gjixo-dBwzo-mnktgjk+e	aBbcb s{o-dB�zbcy{��k°ktwD�~v s^aF|Bk�y�aFgrgjizv srsngfaF|Bk��{µ�dBm	gjilk�o-dKbcyM��df´7kts^� gjilmnktk.sngfaFwzylaFmVy�aFmuk�aFs
dK}�aF��dB�lg$¡B¹76$®B��p98¦snildB�zbcy���k¦ktw7��v s^aF|Bk�yK��aF��dB�lgMìB¹76¥¡B¹�p98 }_dBm°gjilk�yKv sngjm^v �l�lgfv dBw���df´¾aFwzy�b d~otaBb
bcv wlkts^�B�K¹
p98	}@dBmX�Kwzb dKaBylv wl|K�lîB¹�p98	}@dBm�b d~otaBblo-dBw7gjmndKb��lwzv gjs�aFw4yrsn�lq�ktmn�~v s^v dBwz�^gjdBgfaBbcbcv wl|$aF�¨dB�Kg�¡B®B¹B¹
p98
e©v gjix¡B¹�ph�lsnk�}_�zb�iKk�v |BiDgf�.õ�gfaFwzyKaFm^y Ü�«�» ß o-dBwKsngjmn�zo-gfv dBw�e©v gji]prktgfaBbcbcvco�e	aBbcb s¦o-dB�zbcy{��k�ktw7��v s^aF|Bk�yK�
ù ¡;6¥¡�p 8 y��zo-g�snildB�zbcy�o-dBwlwlk�o-grgjilk.sngjdBmVaF|Bk+gfaFwl�Ds	gjd$gjilk�o-dKprqKmnktsnsndBm	�l�4vcbcylv wl|�aFw4y�aM®;6¥®B�c��p 8
|KaBbcb ktmn� snildB�zbcy�o-dBwlwlk�o-g�gjilk¥o-dKprqlmnktsnsudBm&�l�4vcbcylv wl|¦gjdMgjilk¥o-dKbcy{�¨d^´��l�zvcbcyKv wl|K��gjilk¥bcaFgjgjktm	��k�v wl|�otb dBsuk
gjd#gjilkMo-ktwDgjmnk�dK}KgjiKk¦bcv wzaBot�

Ä�Å�Æ�
 Æ�ï <4Ò-Ô�ÎlÈfÖ
��ilk$g �DqzvcotaBb�®B¹�gjdBw�o-m^aFwlk2}_dBm+gjilk2o-dKprqKmnktsnsndBm+�l�4vcbcylv wl|xaBbcb dfe�s�v wlsngfaBbcbcaFgfv dBw�dK}�gjilk2p¦aBoQizv wlkts�aFwzy
bcaFgjktm¸dBw�p¦aBv wDgjktwzaFw4o-k&dBm¶snq�k�otvcaBbKv w7gjktmn�Bktw7gfv dBwls^�Xù�s¶gjilk°o-dKbcy���df´7kts,��e¶k�v |Bi7grv s¶kt´Dq�k�o-gjk�y�gjd©��k©aF��d^�Bk
�B¹°gjdBwls^�¨gjiKk�v m¦v wlsngfaBbcbcaFgfv dBw�v s	ktw7��v sVaF|Bk�y$e©v gji¾aFwxaFqlqlmndBqKm^vcaFgjk.mnktwDgjk�y�o-mVaFwlk��rù �~gjdBw¾o-m^aFwlk�aBbcb dfe�s
p#aBv w7gjktwzaFwzo-k©dBm�q�dBgjktwDgfvcaBbzv wDgjktmn�Bktw7gfv dBwls�dBw�gjilk{o-dKbcy#��df´7kts^�
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Ä�Å�Æ�
 Æ�Å =�Ñ)�XÈfÒ
ÖHÌ�>)> É�Ó
�²v gji¾a�q�d^e�ktm#}�aBo-gjdBm
dK}�®B�B¹°�²íF���¨gjilk��B���7� aFgr�K�c��� v wlsugfaBbcb k�y$q�dfe¶ktm�e°vcbcbKmuktsn�zb g+v w]a©wldKp¦v wzaBb
q�dfe¶ktm#o-dBwlsn�zprqKgfv dBw�dK}�¡F� ë �²� ��v gji¾¡B�c®©q�dfe¶ktmrm^aFgfv wl|$dK}�gjilk¥prdBgjdBmnsV�¨gjilk$v wKsngfaBbcb k�yMq�dfe¶ktm�gjd$��k
o-dBwls^vcyBktmnk�y©e©vcbcbD�¨k+aF��dB�lg
¡B� ë ���Dù½g�b k�aFsng¸dBwlk#o-dKprqlmuktsnsndBm�­@?�¡ ë ��±zdK}�k�aBo�i�mnk�}_m^v |Bktm^aFgjdBm½sniKdB�zbcy
��k#sn�lqKqzbcv k�yMe©v gji¿a#�zaBoQ�7ºQ�lqÂgjd�aBbcb dfe }_dBm�mnk�o-dKp	qlmnktsns^v dBwÂdK}zkt�)aFq�dBm^aFgjk�y�ilk�bcv �zp v w¿otaFsnk{dK}Ý�Kgfvcbcv g��
}�aBvcb �lmnk��

Ä�Å�Æ�
 Æ�
 <4ÑYÑ�ÉËÊ�Îl×��XÔ�ÐQÈfÒ
µ�dBm�gjiKk¾y�kts^v |Bw³dK}�gjilk¾o-d7dKbcv wl|xe	aFgjktmÂotaFqzaBotv g��Þmuk��Y�zv muk�yl�©a���aBb �lk�k��f�zaBb¶gjdxgjilk�wKdKp#v wzaBb�q�dfe¶ktm
o-dBwlsn�4prqlgfv dBwÂv s©o-dBwKs^vcy�ktmnk�yl�Ývc� k���¡F� ë ���z��izv s�o-df�Bktmus&��dBgjiÂo-dKprqKmnktsnsndBm©aFw4y�o-dKbcy+��df´Mwlktk�y�sV�

Ä�Å�Æ�
 ÆBA CDÈ^ÎlÐQÊ·ÉËÔ�ÐQÊ�Ñ�Î
ù�g��7qzvcotaBb���aBb �lk	gjd{�¨k#o-dBwlsVvcy�ktmnk�y�}_dBm�gjilkMo-dKprqlmnktsnsudBm��l�zvcbcylv wK|¥v s.aF��dB�lg½�Kû²dK}Kgjilk
wldKp¦v wzaBb7q�dfe¶ktm
o-dBwlsn�4prqlgfv dBwz�4vc� k���îB¹B¹��7�²�lù�s#otaFw ��kMaFw7gfvcotv qzaFgjk�y�}_mndKphktsngfvcp#aFgjkts	dBw�gjilk©kt´~v sngfv wl|�ªÝ«�¬�®
sn�Dsugjk�p#�
o-d7dKbcv wl|¦�lw4v gjs½e©vcbcb)wldBg���krwlk�o-ktsnsVaFmn���

Ä�Å�Æ�
 ÆBD EjÎlÖHÐQÒHÌ)Í.ÈfÎlÐQÔ�ÐQÊ·Ñ�Î�Ô�Ê·Ò
Ùz��gjilk°gfvcprk�v gre©vcbcb ��k�wlktk�y�k�yK�KdBwKk¥o-dB�4bcy�aFw7gfvcotv qzaFgjk#gji4aFg+yKv |Kv gfaBbK��aBb �Bk+q�dBs^v gfv dBwlktmnsre©v gji�mnk�yB�zo-k�y
aBv m¦o-dBwlsn�4prqlgfv dBw�e©vcbcbK�¨k¥aj��aBvcbcaF�zb k��M��ilktmnk�}_dBmnk���a©g��7qzvcotaBbXìB¹B¹ ß p Ú íFi��Kwzv g&e°v gji�øB�K¹�FSÜ£yBkte£q�dKv w7g
e©vcbcb)su�zv g½gjilk
wlktk�yBs^�

������G HJIK"%"%01L�M1*ONP .Q/"�IK�7IKR�$%012S01T� #$%01IU�V$�IS�!*3W�&(')*X'�IU"%$%"
Ä�Å�ÆBA�Æ�Ä YZ>DÈ^Ò Ô�ÐQÊ�Îl×#ÐQÈ^Í7>DÈfÒ-Ô�ÐQÌ)Ò È
À¸wlk°snildB�4bcy o-dBwlsVvcy�ktmrdBq¨ktmVaFgfv wl|{gjiKk$otan��v gfv kts$aFg+b d^e�ktm	gjk�p	q¨ktmVaFgj�lmnk�� gjiD�Ks&mnk�yB�zotv wl|Mgjilk©iKk�aFg+b dKaByBs
gjd��¨k{kt�)aBo-�4aFgjk�yl� ù&s°gjilk�o-dBsng.dK}½o-mn�BdB|Bktwzvco°q�dfe¶ktm©e°vcbcb�v wzo-muk�aFsnk{e�ilktwüyBk�o-mnk�aFs^v wl|�gjilkMdBq¨ktmVaFgfv wl|
gjk�prq�ktm^aFgj�lmuk��¤a	gjilktdBmuktgfvcotaBbldBqlgfvcp��zp o-dB�zbcy+��k¦y�kt�Kwlk�yl�Xù�s°b d^e�ktm�gjk�prq�ktm^aFgj�lmuk{prk�aFwls.b dfe¶ktm�qKmnktsnº
sn�lmuk¦aFwzy�aFs&gjilkMo-mn�BdB|Bktw4vco�izaFmVy�eraFmuk	dK}¨gjilk{ªÝ«�¬�®#p	d�y��4b kts�eraFs�wldBg©yBkts^v |Bwlk�y�}_dBm�su�l�zaFgfprdBsnqKilktm^vco
qlmnktsusn�lmnkts^�lgjk�oQilwKdKb dB|KvcotaBb�mnk�aFsndBwls#o-dB�zbcy¦qlmnkt�Bktw7g�mnk�aBoQizv wK|MgjiKk©gjilktdBmuktgfvcotaBbKdBqKgfvcp��zp¦� ß kt�Bktmngjilk�b ktsnsV�
v g�i4aFs���ktktw�prk�aFsu�lmnk�y	gji4aFgra¸muk�y��zo-gfv dBwMdK}~¹B�cì��]dK}7gjilk&dBq�ktm^aFgfv wl|�gjk�p	q¨ktmVaFgj�lmnk�e©vcbcb�mnktsn�zb grv w�a©¡BîBû
mnk�y��4o-gfv dBw�dK}~gjilk�y��7wzaBp#vco.o-mn�BdB|Bktwzvco	q¨d^e�ktmV�¦À¸wlk�o-dB�zbcyMktw7�~v s^aF|Bk#dBq�ktm^aFgfv wl|$gjilk�otaj�~v gfv kts¥aFg	�K�c®��
­j¡B�c¹~�4aFm^±j�)e�izvco�i�o-dBmnmuktsnq�dBwzy�s½gjd�aBp��zv ktw7g�qlmuktsnsn�lmnk��~aFw4y�o-dKprq�ktwls^aFgjk©gjilk{o-dBmnmnktsuq¨dBw4ylv wl|�¹B�cì��zaFm.aFg
gjilk°mnk�}_m^v |Bktm^aFgjdBm	ktw7gjm^aFwzo-k.�D��o-dKbcy¦qK�zprqls&s^vcp#vcbcaFm	gjd$gjilk°dBwlk$}_dBmnktsnktktwx}_dBm#ªÝÛ�Ü¾dBmr�7�2prdBmnk.e	aFm^p
o-dKprqlmuktsnsndBmns^�

Ä�Å�ÆBA�Æ�ï ��Ô�ôfÊ�Í°Ì)Í�Ò ÈòñYÒFÊ·×^ÈfÒ-Ô�ÐQÑ�Ò©ÖuÊB[uÈ
À¸wlkMsnildB�4bcy�aBb sud¾v wD�Bktsngfv |KaFgjk�vc}�ìB¹��7� aFg.�K�c��� mnk�}_m^v |Bktm^aFgjdBm¦�lwzv gjs�o-dB�zbcy ��k{�l�4vcb gf��aFs+gjizv s�p#v |Bi7g
�lm^v wK|+sndKprk	s^an��v wl|Bs�dBw�gjilktsuk
�lwzv gjs�aFwzy+e�dB�zbcy+sn�lqlqlmuktsns½gjilk¦ylv sngjmVv �l�lgfv dBw���df´~�

Ä�Å�ÆBA�Æ�Å \²Õ�Ê ]rÈfÒ-ÈfÎKÐ^�XÔ�Ó{Ñ ñ`_HÑ�ÎlÐQÒ-Ô�_fÐQÊ�Îl×a_^ÒHÓ�ÑY×^ÈfÎlÊB_J>DÑ��XÈ^Ò
�¿ilktw#qlmnktq4aFm^v wl|rgjilk½kt´~v sngfv wl|¦o-dBw7gjm^aBo-g�o-dBwzo-ktmuwzv wl|	dBq�ktm^aFgfv dBw�aFw4y+p#aBv wDgjktw4aFwzo-k�dK}¨o-mn�BdB|Bktwzvco�v wKsngfaBb º
bcaFgfv dBwls+aFg°Ü�«�» ß �)gjilk{vcyBk�a	dK} sn�l��o-dBw7gjm^aBo-gfv wl|¦gjiKk
ktwDgfv muk�sn�7sngjk�phizaFs���ktktw�kt´7qlmnktsnsuk�yl����i4v s�e¶dB�zbcy
prk�aFw ql�lm^o�izaFs^v wl|�o-d7dKbcv wl|Mq¨d^e�ktm.aFg��K�c���Þe©v gji�ar|Kv �Bktw]aj��aBvcbcaF�zvcbcv g ���½ù+b gjildB�l|Bi�su�zoQi qlm^v wzotv qzb kts°aFmnk
wld^e�o-dKp#prdBw¾v w�v w4y��lsngjmn��}@dBm	gjilk+su�lqlqzb ��dK}¶otb k�aFw�|KaFs$­�k�� |K��i7�~y�mndB|Bktwz±	v g¦v s
wKdBg	�Bktg	gjilk�otaFsnk }_dBm
o-d7dKbcv wl|$q¨d^e�ktmV�°À½wlk©suildB�zbcy�aBb snd�v wD�Bktsngfv |KaFgjk¦ildfe�gjizv s#o-dB�zbcy{��kMvcprq4b k�prktwDgjk�y�aFg+Ü�«�» ß aFwzy¦ild^e
b dBwl|#gjiKk
dBm^v |Kv wzaBb)|KaBv w�v wÂotaFqzv gfaBbzo-dBsngjs�e¶dB�zbcy.mnk�p¦aBv w�qlmndB�KgfaF�zb k	gjd Ü�«�» ß �
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Ä�Å�ÆBA�Æ�
 EjÍ7> Ò-Ñ�ÏfÈHÕ	_uÔ�Ï^Ê·ÐQÊ�ÈfÖ
ù�s{o-dBwls^vcy�ktmuk�y�}@dBm
gjiKk¥bcaFgjktsugMªÝ«�¬�q�ktm^}_dBm^p#aFwzo-k�p#aF´~vcp#v ¼�aFgfv dBw2sVo-ktwzaFm^v dcb îB¡ed��~gjilk�aj�Bktm^aF|Bk��Y�4aBbcv g��
}�aBo-gjdBm&dK}Kgjilk{otan��v gfv kts#v s�s^bcv |Bi7gfb �2b dfe¶ktm�gjizaFw�gjilk
wKdKp#v wzaBb)��aBb �lk��)gji7�ls©b k�aBylv wK|#gjd�b d^e�ktm&ilk�aFg°b dBsnsukts^�
ù�wMk�o-dBwKdKp#vcotaBb)gjm^aBy�krd�f �¨ktg e�ktktw¥gjmuk�aFgfv wl|+gjilkre�dBmusngrotan��v gfv kts&gjd+mnk�y��zo-k�gjilkrmnk�}_m^v |Bktm^aFgfv dBw2otaFqzaBotv g �
mnk��f�zv mnk�y�aFwzy��Bktktqzv wK|�gjilk�pg�caFs+sngjdBmnk�y#�4�K�lg©qK�lm^oQi4aFs^v wl|�sndKprkte�i4aFg¥bcaFmu|Bktm#mnk�}_m^v |Bktm^aFgfv dBw�otaFqzaBotv g �
snildB�4bcy°�¨k	sugj�zylv k�yl�
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��� hi #jK��*3$�"
��izv s2o�izaFqlgjktm sn�zp#p#aFmVv ¼tkts¥gjilk¾y�kts^v |Bw³dK}�gjilk¾p#aF|BwKktgjs�wlktk�y�k�yÞ}_dBm�gjilk¾«�ªÝµ�«ØaBoto-k�b ktmVaFgjdBm^��ù+bcb
p#aF|Bwlktgjs.aFmnk
dK} gjilk
gjmVaBylv gfv dBwzaBbÝv mudBwlºuy�dKp#v wzaFgjk�y#g��7q�k�����ilk	�BdB�Bkts+aFmnk{bcaBp¦v wzaFgjk�y#�Ks^v wl|�b dfe otaFmn��dBw
sngjktk�b)suilktktgjs½dK}z¡B�c��p#p£gjizvcoQ�7wlktsns�sngfaBoQ�Bk�y#�¨ktg e�ktktw�p#aFsns^v �Bk{b d^e otaFmn��dBw¥sngjktk�b7ktwzyBºQqzbcaFgjkts^����iKk+o-dKvcb s
aFmnk��l�zvcb g	}@mudKpömuk�o-gfaFwl|B�zbcaFm�À
µ�Û�Ü�o-dBqlq�ktm
o-dBwzy��4o-gjdBm¶e°v gji�a.otv m^o-�zbcaFm
o-d7dKbcv wl|.ildKb k�����iKk°o-dBwzy��4o-gjdBm
ylvcprktwKs^v dBwls	aFmnk.o�ildBsnktw2}_mndKpösngfaFwzylaFm^y�s^v ¼tkts¸mnk�aBylvcb ��aj��aBvcbcaF�zb k{}_mndKp p¦aFwD�z}�aBo-gj�lmnktmus^�¸��ilk+v wDgjktmnºQgj�Kmnw
aFwzy°p#aFsns½v wlsn�zbcaFgfv dBw¥v s½p#aBy�k�}_mndKp¾izaBbc}_ºubcaFqlq�k�y�|KbcaFsnsuºQ�l�lmnk�gfaFq¨k��¶��ilkro-dKvcb s�aFmnk���aBo-�l�zp�vcprqlmnkt|Bw4aFgjk�y
v wÂarmVaBylvcaFgfv dBwlºQmnkts^v sugfaFwDg&ktq¨d^´D�$mnktsVv wz�

�KdÂaBbcv |Bw�gjilk p#aF|BwlktgjsV�¤sngfaFw4ylaFm^y��4aj�~b dBm$Û�dB�l�lsudBw�snqlilktmukts¦aFmnk#�lsnk�yK���ld�s^aj�BkMsnqzaBo-k v w2gjilk
�BktmngfvcotaBb�ylv mnk�o-gfv dBwz�Ýgjilkt�]aFmnk prdB�lw7gjk�y$dBw�gjiKk+s^vcy�k+dK}zgjilk�p#aF|BwlktgjsV��»Xk�}_ktmnktwzo-k#su�lm^}�aBo-kts
dBw�gjdBq�dK}
gjilk{p¦aF|Bwlktgjs�snktmu�Bk
gjd aByk���lsng½gjilk¦p¦aF|Bwlktg�gfvcb gf�

�Kd�k�aFsnk#muk�}@ktmnktw4o-k#gjd�gjilk v w4ylv ��vcyB�zaBbXp#aF|Bwlktg
g �Dq�kts^�¤gjilk�}_dKbcb dfe©v wl| wzaBp#v wl|¥sVoQilk�prk�v sMv w7gjmndBº
y��zo-k�yKl

µ�v mnsng©b ktgjgjktm «��f�zv qzprktw7g�otaFgjkt|BdBmn�h é ë aF|Bwlktgjs
õ�k�o-dBwzylíFgji4v m^y�b ktgjgjktmns µ��lwzo-gfv dBwm éhÙÝktw4ylv wl|n épo¸�zaBy�mn�Kq¨dKb kq é õBkt´Dgj�lq�dKb kr m é Ü�dBmnmnk�o-gjdBm.Ùzktwzylv wl|
��izv m^yKíB}@dB�lmugji2b ktgjgjktmns ª�d~otaFgfv dBws éÞù&m^ot é ªzv wzaBoq é õBqlmnk�aBy�ktmu é »�ktgj�lmnwÂbcv wKktsh é ë aFgfo�izv wl|¦suk�o-gfv dBw
µ�dB�lmngji4íF�z}@gji�b ktgjgjktmns µ��lmngjilktm°oQizaFm^aBo-gjktmVv ¼�aFgfv dBw�dK} g �Dq�kts©aFs&wlk�o-ktsns^aFmn�

��iKk�}_dKbcb dfe°v wl|�snk�o-gfv dBwls�y�kts^o-m^v ��kMgjilk2v wzylv �~vcy��zaBb¸p#aF|BwKktg+g��7q¨ktsV����iKk�o�izaFm^aBo-gjktm^v sugfvco-s{dK}�aBbcb
p#aF|Bwlktgjs.aFmnk
gfaF�l�4bcaFgjk�y�v w�gjilkMbcaFsng�snk�o-gfv dBwz�

�����1� s �,'XW(01RvIUM1*3"
��ilkraFm^o¸ylv q�dKb ktszi4aj�Bk¸gjdr�¨k��BktmngfvcotaBbcb �¥aFs½o-dKp	qzaBo-g�aFs4q�dBsnsVv �zb k�v w.dBm^y�ktm4gjdr�Bktktq.gjilkryKv sngfaFwzo-k¸��ktg�e¶ktktw
gjilk.mnk�otv m^o-�4bcaFgfv dBw¾aFm^o-s¦aFsrs^p#aBbcb�aFs	q�dBsns^v �zb k��.��izv s+}�aj�BdB�lmns¦Û�ºQg��7q�k�p#aF|Bwlktgjs^�#Û�dfe¶kt�Bktm^����k�otaF�lsuk©dK}
gjilk{sn�Dw4oQilmndBgjmudBw2m^aBylvcaFgfv dBw4�ÝgjiKk o-dKvcb s.izaj�BkMgjd���k#q�dBs^v gfv dBwlk�yÂv w2sn�4oQi¿a#eran��gjizaFg©gjilkt�xaFmnk¦wldBg$v w
gjilk p¦vcy�ºQqzbcaFwlk#dK}zgjilk�p#aF|Bwlktgf���ldÂv w4o-mnk�aFsnk�p	k�oQizaFwzvcotaBbÝsngfv f¨wlktsns$aFwzy$mnk�y��4o-k+s^aF|K�¸aFwl|B�zbcaFm�q4bcaFgjkts
aFmnk$�lsnk�y�aFs.gjktwls^v dBw]sngjmVaFqls^����ilkMq¨dKb kMqlmndB�4b k�o-dBw7gfaBv wls+snizvcp	s©gjd�dB�lgfaBv wöa¦|BdDd~y gjm^aFwlsn�Bktmusnk$�lk�bcy
ildKprdB|BktwKk�v g��]e�izvcb k$�Bktktqzv wK|�gjilk2aFq�ktmngj�lmnkMe©vcy�gjiöaFs¦s^p#aBbcb½aFs#q�dBsns^v �4b k�����i4v s�v s y�kts^v m^aF�4b k�aFs¦gjilk
gjizvco��Dwlktsus°dK}Xgjilk¦mnktgj�KmnwÂ�BdB�Bk�v s.qlmndBq�dBmngfv dBw4aBb~gjd�gjilk�aFq�ktmngj�Kmnk¦e©vcyBgjiz����ilk{q�dKb kts¥aFmuk{gfaFq�ktmnk�y�gjd
mnk�y��4o-k&s^aFgj�Km^aFgfv dBw¥k�f k�o-gjs°v wMgjiKk&sni4vcpÿaFmuk�aB��À¸wMgjilkrdBwlk&i4aFwzy
gji4v s½mnk�y��zo-kts
b dBsnsnkts�v wMgjilkrq�dKb k.aFmuk�aB�
dBw�gjilk+dBgjiKktm�izaFwzyMgjiKk+gjm^aFwlsn�Bktmnsuk+�lk�bcy$ildKprdB|BktwKk�v g��¾v s{b ktsns$awf k�o-gjk�y��D��gjilk yKv f ktmnktw7g	�lk�bcy�b kt�Bk�b s
wlktk�y�k�y�}@dBm�gjiKk{v wzylv �~vcy��zaBb~aFm^o-sV�

��iKk�o-dKvcb sraFmnk&m^aBo-ktgjm^aBo���o-dKvcb s^�De�izvcoQi�v s�gjilk�sVvcprqzb ktsng&aFw4y#oQilk�aFq�ktsngro-dKvcbBg �Dq�k��¸��ilk½g e�d$o-dKvcb s�dK}
k�aBoQi�p#aF|Bwlktg
aFmnkrsnktqzaFm^aFgjk�y°�7�x�jaBoQ�7s^�7gjilkt� aFmuk+p	k�oQizaFwzvcotaBbcb ��v wlsu�zbcaFgjk�y$}@mndKp�gjilkr�BdB�Bk	�7� prk�aFwls¸dK}
ktq�df´7��íF|KbcaFsusnºQ�l�lmnk�bcaBp#v w4aFgjk�aFwzy#mVaBylvcaFgfv dBwlºQmnkts^v sugfaFwDg
mu�l�l��ktm^���Xilk$o-dKvcb s¦aFmuk¥yBkts^v |Bwlk�y{gjd$izaj�Bk.dBwzb �
dBwlk{o-d7dKbcv wl|�otv m^o-�zv gf�)e�i4vcoQi�sVvcprqzbcv �lkts�gjiKk
iD�~y�m^aF�4bcvco	aFwzy.k�b k�o-gjm^vcotaBb�o-dBwlwlk�o-gfv dBwKs�dK} gjilk{o-dKvcblgfaBvcb s^�Xù
b dfeØo-�Kmnmnktw7g.y�ktwKs^v g�� eraFs#oQiKdBsnktw�gjd�p#v wzvcp#v ¼tk.gjilk°df�Bktm^aBbcb�o-dBsngrdK}~gjilk¥p#aF|Bwlktgjs¦aFwzy{gjilk°k�b k�o-gjm^vcotv g �
o-dBwlsn�4prqlgfv dBwz�
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��e¶d°yKv f ktmnktw7gÝg �Dq�ktszdK}�aFm^o�ylv q�dKb k�aFmuk��lsnk�y#l~dBwlk�g��7q�k�}_dBmÝgjilk�gjilmnktk&b d^e�ktm�ktwlktmu|B�+aFmVo-s¸­ ë Ùzù.ªz±
aFwzy¥a&snk�o-dBwzy°g �Dq�k¦}_dBm½gjilkrgjilmnktkrizv |Bilktm½ktwKktmn|B��aFmVo-s�­ ë Ùzù+Û&±j�¤�Xilkr�zaFs^vco�snizaFq�k#aFwzy©gjilk¦b ktwl|Bgji¥dK}
��dBgji�g��7q�kts¦aFmnk+gjilk+s^aBprk��M��ilk�p#aF|BwKktgjs{ylv f¨ktm¦v w�gjilk�aFq�ktmngj�lmnk.e©vcy�gji¾aFw4y¦iKk�v |BiDg{­jaFw4yMgjilktmnk�}_dBmnk
�7��gjilk¦dB�Kgjktm°�BdB�Bk2yKvcprktwls^v dBwlsV±�aFs.e�k�bcb¸aFs°gjilkMwD�zp���ktm©dK}4gj�Kmnwls°dK}�gjilk�o-dKvcb s¥aFw4y�gjilk�o-dBwzy��4o-gjdBm
ylvcprktwKs^v dBwls^�

µ�v |B�lmnk
îB¢¶sniKdfe�s�gjilk¸�lk�bcy.bcv wlk
ylv sngjmVv �l�lgfv dBw�v w.gjilk¸izv |BilºQktwlktmn|B�$aFm^o¸ylv q�dKb kts�­ ë Ùzù+Û&±¨dB�lgfaBv wKk�y
}_mndKp a
®�y��lw4v gjk½k�b k�prktwDgrotaBbco-�zbcaFgfv dBwz��À½wzb �©dBwKk©�Y�4aFmngjktm�dK}Dgjilk�p#aF|Bwlktgrv s&prd~y�k�bcb k�y#z�gjilk�sn�~p#prktgjmn�
v s�aBoto-dB�lw7gjk�y�}_dBm½�D��aFqlqlmndBqKm^vcaFgjkr�¨dB�KwzylaFmn��o-dBwzyKv gfv dBwls^����iKk�muk�bcaFgfv �Bk
gjm^aFwlsn�Bktmusnk	�lk�bcy°ildKprdB|BktwKk�v g��
v s���ktgjgjktm�gji4aFwÂ�P6�¡B¹�{.|��
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��ilk¶q�dKb k�qKmndB�zb k¶�lsnk�y.}@dBm�gjilk
aFm^o¶�f�zaBy�mn�lq�dKb kts4izaFs�a�iD�7q�ktmn��dKbcvco�o-ktw7gjm^aBb^qzaFmngf��}_dKbcb dfe¶k�yr�7�{a�sngjm^aBv |Bi7g
bcv wlk{e�izvcoQiÞv sMa#gfaFwl|Bktw7g°gjd gjilk¦i7�7q¨ktmu�¨dKbcaB�¶aFwzyÂa+m^aBylv �KsMaFs°gjm^aFwls^v gfv dBw�gjd gjiKk�o-dKvcbÝe©v wzy�d^e©����ilk
bcv wlk�aFm�q4aFmng�aBo-gjs&aFs&a¶sni4vcp¿gjd¦vcprqlmnd^�Bk�gjilk½gjm^aFwlsu�Bktmnsnk½�lk�bcy�ildKp	dB|Bktwlk�v g��+e�i4vcb k	bcvcp¦v gfv wl|
gjilk½qli7�7s^vcotaBb
aFq�ktmngj�lmnk	dK}Kgjilk{p¦aF|Bwlktgf�

ù�s&gjiKk�mnk��f�zv mnk�y.|BmVaBylv ktwDgjs#aFmnk©m^aFgjilktm.b dfe©�Kgjilk�q�dKb ktºQgfv q��lk�bcy�otaFw���k{oQiKdBsnktw sud�b dfe£gjizaFg&gjilk
q�dKb kts°otaFw���k
�l�zvcb g�wKdBwlºQgfaFq�ktmnk�yl�r��izv s�q�ktm^p¦v gjs�gjilk©�lsnk
dK} s^vcprq4b kMaFwzy oQilk�aFq�m^aBo-ktgjm^aBo��Âo-dKvcb s^�	��e¶d
g��7q�kts½dK}Ý�f�zaBy�mn�Kq¨dKb k+aFmnk	�lsuk�y#lzdBwlk#}@dBm½gjilk¦b d^e³ktwlktmn|B��aFm^o-s�­ ë o¸ù.ªz±½aFwzy°dBwlk#}_dBm½gjilkrizv |Bi¥ktwlktmn|B�
aFm^o-s.­ ë o¸ù+Û�±j�

µ�v |B�lmnk��B¹#suildfe�s©gjilk¦�Kk�bcy2bcv wlk�ylv sngjm^v �l�Kgfv dBw¿v w2gjiKk¦izv |BilºQktwKktmn|B�xaFm^o¦�f�zaBy�mn�Kq¨dKb ktsM­ ë o¸ù+Û�±
dB�lgfaBv wlk�y�}_mndKp�a{®�yÞ�lw4v gjk�k�b k�prktw7g.otaBbco-�4bcaFgfv dBwz�©À½wzb �$dBwlk�k�v |Bi7gji�dK}¨gjilk$p¦aF|Bwlktg°v s+prd~y�k�bcb k�y#zKgjilk
sn�~p#prktgjmn�$v s�aBoto-dB�lw7gjk�y#}@dBmX�7�MaFqKqlmndBqlm^vcaFgjk¸��dB�lwzyKaFmn�¦o-dBwzylv gfv dBwlsV�¶�Xilk�muk�bcaFgfv �Bk�gjm^aFwlsn�Bktmusnk½|Bm^aBylv ktw7g
ildKprdB|BktwKk�v g��2v s���ktgjgjktm�gji4aFwÂ¡P6�¡B¹ { Ú��
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������� s �,'X"%*.�/$%&(R�IKM1*3"
��ilk+q�dKb k+qlmudB�zb k+�lsnk�y�}_dBm
gjilk�aFmVorsnkt´7gj�lq�dKb kts{v s
|Kv �Bktw��D�]a¥o-�l�zvcork��f�zaFgfv dBwz��}@dKbcb d^e�k�y��7��a�bcv wKk�aFm
qzaFmng+aFwzy�a©m^aBylv �lsrs^vcp¦vcbcaFm�gjd¥gjiKk$�f�zaBy�mn�Kq¨dKb ktsV�°Ùzk�otaFsn�Kk+dK}�gjilk�b dfe²�lk�bcy�b kt�Bk�b s^�~gjilk.q¨dKb kts#otaFw���k
�l�zvcb grwldBwKºQgfaFq¨ktmuk�y�aFwzyMgjilk�o-dKvcb sMotaFw���k.�l�zvcb g¦aBv muºuo-dDdKb k�yl�$��e¶d¥g��7q�kts
dK}~sukt´Dgj�lq�dKb k�aFmnk+�Ksnk�y#l�dBwlk
}_dBm�gjilk{b d^eöktwlktmn|B��aFm^o-s°­ ë õ�ù+ªÝ±�aFwzy.dBwlk¦}_dBm�gjilk	i4v |Bi�ktwlktmn|B��aFm^o-s©­ ë õ�ù+Û&±j�

µ�v |B�lmnk¾�B¡�suildfe�s¥gjiKk��Kk�bcyÞbcv wlkxylv sngjm^v �l�Kgfv dBw²v wÞgjiKk�izv |BilºQktwlktmn|B��aFm^o{snkt´7gj�lq�dKb ktsÂ­ ë õBù.Û�±
dB�lgfaBv wlk�y }@mudKp�a#®�y¿�lwzv gjk	k�b k�prktw7g°otaBbco-�4bcaFgfv dBwz��À¸w4b �{dBwlk	g e�k�bc}_gji�dK}lgjilkMp#aF|Bwlktg©v s©p	d�y�k�bcb k�yKz7gjilk
sn�~p#prktgjmn��v s©aBoto-dB�lw7gjk�y�}@dBm��7��aFqlqlmndBqKm^vcaFgjk	��dB�lwzylaFmn��o-dBwzylv gfv dBwls^�
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������� s �,'X'�IK�!�!*3'�$�IK�¬W(01RvIUM1*3"
��ilk°p#aF´�vcp��zp³sngjmnktwl|Bgji{dK}7gjilk©aFm^o&o-dBmnmnk�o-gjdBm
ylv q�dKb kts�v s�izv |Bi¦ktwldB�K|Bi¦gjdMo-muk�aFgjk.aFw ­.y#®Dk��Y�zv ��aBb ktw7g
gjd�gjiKk��lk�bcy	gjiKk���k�aBpükt´7q¨ktmVv ktwzo-kts�e�ilktw p#v snºQsugjktktmnk�y
�7��®�p#p v w�aFw�aFm^o&�Y�4aBy�mn�lq�dKb k��¶��ilk©p#aF|BwKktgjs
aFmnk{ÜXºQsnizaFq�k�y¥aFwzy�otaFw���k	�l�4vcb g½�ls^v wl|�aBv mnºuo-d7dKb k�y�o-dKvcb s^�

������G q R(�!*3 KW(*.�¯W�01RvIKM1*."
��ilk.y�kts^v |BwMdK})gjilk�snqlmnk�aByBktmrp#aF|BwKktgjs	v s	y�ktgjktm^p¦v wlk�y©�D�+gjilk�s^p#aBbcb¨ylv sngfaFw4o-k&��ktg�e¶ktktw�aByk�jaBo-ktwDg¸��k�aBp
bcv wlkts^���Kd�v wzo-muk�aFsnk{gjiKk{snq4aBo-k�an�)aBvcbcaF�zb k2v w�gjilkM�BktmngfvcotaBb½ylv mnk�o-gfv dBw4�½aBbcb�p#aF|BwKktgjs�aFmnk�b dBwK|Kv gj�zylv wzaBbcb �
sngfaF|B|Bktmnk�yK����ilk	suizaFq�k	dK}KgjiKk	snqlmnk�aBy�ktm°ylv q�dKb kts©v s�dK}Kgjilk
s^aBp	k{Û�ºQg �Dq�k{aFs&gjilk¦aFm^o
yKv q¨dKb ktsV���ld�bcvcp#v g
gjilk&s^aF|Kv gjgfa�dK}7gjilk���k�aBpÿaFwzy	gjiKktmnk�}@dBmuk&gjilk.aFq�ktmngj�lmnk.ylvcprktwls^v dBwKs^�Bgjilk.p#aF|Bwlktgjs
aFmnk�m^aFgjilktm¶snildBmngf�z�-w
prdBsng¸dK}Kgjilk#b d�otaFgfv dBwKs°v w$gjilk	snqlmuk�aBy�ktm^��gjilmnktk¦p#aF|Bwlktgjs°aFmnkrwlktk�y�k�y°gjd�aBoQi4v kt�Bk
gjilkrwlk�o-ktsns^aFmu� ­.y#®ò�

�Kd�aBo�izv kt�Bk2aFwÞaFq¨ktmugj�lmnk o-dKprq4aFm^aF�zb k$gjd gjiKk¦izv |BilºQktwKktmn|B��aFm^o{ylv q�dKb kts^�zgjilk�o-dKvcb s.izan�Bk$gjd ��k
�l�zvcb gMo-dKprqzaBo-gMaFw4y2o-dBwlsnk��f�lktw7gfb ��izaj�Bk�a.izv |Bilktm$o-�lmnmnktw7g{y�ktwKs^v g���� ë dBmuk¦gjizaFwÂdBwlk o-d7dKbcv wl|�otv mVo-�zv g
q�ktm�o-dKvcbÝv s�wKktk�y�k�yl�

��iKmnktk©ylv f¨ktmnktw7g�g��7q�kts�dK}~p#aF|BwKktg�aFmnk�wKk�o-ktsns^aFmn��v w{gjilk�snqKmnk�aBy�ktm�mnkt|Kv dBw4��dBwlk&��k�v wl|{o-dBwls^vcyBktmnk�y
aFs;� sngfaFwzyKaFm^y#�^g��7q�k	­ ë Ù¸õlõl±j�Vù�snk�o-dBwzy�g��7q�k
­ ë Ù¸õlÜ�±Xv sXgjiKk¶�Kmnsng½o-dKp#prdBw ylv q�dKb k¶e©v gji�bcaFmn|Bk½�BktmngfvcotaBb
aFq�ktmngj�lmnk�aFw4y2a.gjizv mVy$wzaFmnmnd^e�ktm°g��7q�k ­ ë Ù¶õ ß ±�izaFs�gjd���k#�Ksnk�y�v w2dBwKk#q�dBs^v gfv dBw¿}_dBm�gjilk¦kt´Dgjm^aBo-gjk�y
��k�aBp#�

µ�v |B�lmnk��B®.snild^e�s
gjilk#�Kk�bcy�bcv wlk�ylv sngjmVv �l�lgfv dBw�v w�gjiKk+sngfaFwzylaFm^y¥snqlmnk�aBy�ktmMylv q�dKb kts{­ ë Ù¸õlõK±¶dB�lº
gfaBv wlk�y�}_mndKp a¥®�y��lw4v gjk+k�b k�prktwDgMotaBbco-�zbcaFgfv dBwz��À½wzb ��dBwlk��f�zaFmngjktm�dK}¤gjilk�p#aF|BwKktg{v s{prd~y�k�bcb k�y#z¤gjilk
sn�~p#prktgjmn�¾v s�aBoto-dB�lw7gjk�y]}_dBm©�7�¾aFqlqlmndBqKm^vcaFgjk{��dB�lw4ylaFmn�]o-dBwzylv gfv dBwls^����ilk{mnk�bcaFgfv �Bk¥gjm^aFwlsu�BktmnsnkM�lk�bcy
ildKprdB|BktwKk�v g��2v s���ktgjgjktm�gji4aFwÂ¡P6�¡B¹�{ Ú �
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��ilk�snqlmnk�aBy�ktm��Y�4aBy�mn�lq�dKb kts }_dBm�aBbcb�qzaFsnsnkts�­ ë o�õl±¦aFmnk �l�zvcb g#�Ks^v wl|�gjilk s^aBprk �BdB�Bkts�aFsMgjilk izv |Bilº
ktwlktmn|B�]aFm^o+�f�zaBy�mn�Kq¨dKb kts¦­ ë o¸ù+Û&±j��Ü�dBwDgjmVaFmn� gjd�gjilk�aFm^o+�f�zaBy�mn�lq�dKb kts^�¨k�aBo�i2snqKmnk�aBy�ktm¦�f�zaBy�mn�lq�dKb k
v s¸q�dfe¶ktmnk�y¥v wzylv �~vcy��zaBbcb ���½�Kd.dB�lgfaBv w2a�i4v |Bilktm½mnkts^v sngfaFw4o-k+aFw4y�gjiKktmnkt�D��a�muk�aFsndBwzaF�zb kr�BdKb gfaF|Bk�íBo-�lmnmuktwDg
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m^aFgfv d�}_dBm¸gjilkrq¨d^e�ktm½su�lqlqzbcv kts^��gjilkrsnqlmuk�aBy�ktm
�Y�zaByBmn�lq�dKb k.o-dKvcb s�izaj�Bk¦a&izv |Bilktm¸w7�zp��¨ktm¸dK})gj�Kmnwls
aFwzy$a
s^p#aBbcb ktm.o-dBwzy��zo-gjdBm°o-mndBsnsnºQsnk�o-gfv dBw4�

�����1µ t 0B�� #'X-/&( #W��!&(RvIUM1*3"
��ilk½muk��Y�zv muk�yr|Bm^aBylv ktw7gjsr}_dBm�gjilk°bcv wzaBo��f�zaBy�mn�Kq¨dKb kts�aFmuk�m^aFgjilktmrb dfe©�4�-w#dBm^y�ktm�gjd{p#aF�Bk��Ksnk�dK}�kt´�v sngfv wK|
k��f�zv qzprktw7g
e�ilktmukt�Bktm
q�dBsns^v �zb k aFw4y$snktwls^v �4b k���v g{v s©qlmndBq�dBsnk�y$gjd�muktºQ�lsnk#gjilk�ªÝ«�¬ ë o��Y�4aBy�mn�lq�dKb kts^�
��ilkt�ÞaFmnkÂyBkts^v |Bwlk�y¾}_dBm#s^v |Bw4v �zotaFwDgfb �]i4v |Bilktm¦�lk�bcy¾b kt�Bk�b s^�¶�l�lg�otaFw��¨k�dBq¨ktmVaFgjk�yxaBv mnºuo-d7dKb k�y¿aFg¦gjilk
mnk��f�zv mnk�y{b dfe²o-�lmnmnktw7gf�½»Xk�p#aFwKktwzo-k�k�f¨k�o-gjs
y��lk�gjd©gjilk°b d^e¿q�dKb ktºQgfv qM�lk�bcy¦otaFwMqlmndB�4aF�zb �.�¨k°o-dBwDgjmndKbcb k�y
�7��a#yBk�ylvcotaFgjk�y�o-�~otbcv wl|¦��k�}_dBmnk	m^aBprq4v wl|.gjd¦gjilk	dBq�ktm^aFgfv wl|�o-�lmnmnktw7gf�

������¶ t 0B�� #'X'�IK�!�,*.'�$%IU�¬W(01RvIUMB*."
��ilk¦ªz«�¬ ë Ü � ù�o-dBmnmnk�o-gjdBm+ylv q�dKb kts©otaFw���krmnktºQ�lsnk�y�}@dBm�gji4v s�ql�lmuq¨dBsuk��

������· u *3$%&��!�(¸@M101�(*+-/&� #W(�!&�RvIKM1*."
��ilk ¹�y#® wlktk�y�k�y�}_dBm�gjilk	mnktgj�Kmnwlºubcv wlk¦�f�zaBy�mn�Kq¨dKb kts�aFg°a�|Kv �Bktw ktwlktmu|B��v s©aF��dB�lg½dBwKk{�Y�4aFmngjktm�dK}Kgjilk
o-dBmnmnktsuq¨dBw4ylv wl|M�)aBb �lk.dK}¤gjilk�aFm^o.�Y�zaByBmn�lq�dKb kts^�.��ilk¥p#aF|Bwlktgjs{aFmuk°�K�zvcb g&e°v gji�gjilk.s^aBprk.q�dKb k°qKmndB�zb k
aFwzy$�BdB�Bk�o-mndBsnsnºQsuk�o-gfv dBwüaFs©gjilk aFm^o#�f�zaBy�mu�lq�dKb kts^�¨�l�lg	izan�Bk¦dBwzb ��izaBbc}Ýgjilk�v m$b ktwl|Bgji¿aFwzy¥dBq¨ktmVaFgjk aFg
b dfe¶ktm+o-�lmnmnktw7gjs^�

��iKk��Y�zaByBmn�lq�dKb kts¦v w�gjilk b d^e�ºQktwlktmn|B��muktgj�lmnw¾bcv wlkts$­ ë o
»&ªÝ±¸i4aj�Bk¦gjiKk+s^aBprk o-mndBsusnºQsnk�o-gfv dBwÞaFs
gjilk ë o¸ù+ª2p#aF|BwlktgjsV�)�l�lg¸izaBbc}Kgjilk�v m©b ktwl|Bgji4��õlvcp#vcbcaFm^b �$gjilk¦�f�zaBy�mu�lq�dKb kts	v w�gjilk	izv |BilºQktwlktmu|B�Mmuktgj�lmnw
bcv wlkts.­ ë o
»&Û&±Xizaj�Bk
gjiKk
s^aBprk{o-mudBsnsnºQsnk�o-gfv dBw]aFs�gjilk ë o¸ù+Û�p#aF|Bwlktgjs°aFw4y°izaBbc} gjilk�v m©b ktwl|Bgjiz�

��iKk.�f�zaBy�mn�Kq¨dKb ktsrv w$gjilk.aByKaFqlgjdBm¸mnkt|Kv dBw2­ ë o ë ±j�De�ilktmuk&gjilk+aFm^o-s
aFmnk#p#aFgfo�ilk�y°gjd©gjiKk�muktgj�lmnw
bcv wlkts^�ÝaFmnk{vcy�ktw7gfvcotaBb�gjd#gjiKk	snqlmnk�aBy�ktm°�Y�zaByBmn�lq�dKb kts�­ ë o�õl±j�
�����1��º q &�2S24 #�,Q»$� #L(M1*."
��ilk¦p¦aF|Bwlktg©oQi4aFm^aBo-gjktm^v sngfvco-s#aFmnk
su�zp#p#aFm^v ¼tk�y�v wÂ�zaF�4b k{®B§B�

¢Bì



á¤â�ã `@T�äw¼HG(� â �FU^TOZ¤L½� â N â L-ZQTON��@WQZ��_L-W��

Parameter MBAL MBAH MBSS MBSN MBSC Parameter MSAL MSAH

B 0.65 1.23 1.46 1.43 1.54 T S 66 140 T/m2

∫
¾
Bdl 2.5 4.8

¿
1.6 1.5 4.9

¿
Tm
À

∫
¾
Sdl 14 30

Á
Tm/m2

Aperture height 25 65 65 65 65 mm Aperture diameter 37
Á

65 mm
Iron length 3800

Á
3800
Á

1000 1000 3100
Á

mm Iron length 200 200 mm
Effective length 3833

Á
3885
Á

1085 1085 3185
Á

mm Effective length 209 216 mm

Total length
À

4100
¿

4300
¿

1200 1160 3650
Á

mm Total length
À

300
Á

300
Á

mm
Total width 390

Á
760 450 400 1850 mm Total width 140 260 mm

Total height 240 440 400 370
Á

1050 mm Total height 140 260 mm
Weight 2400 8500 1300 1000 46000 kg Weight 25 90 kg

Imax 708 1458 1450 1450 1375 A
Â

Imax 7.6 8.8 A
Â

R at 20 oC 0.015 0.020 0.027 0.053 0.024 Ω R at 20 oC 0.074 0.742 Ω

Conductor height 15 22 10 8 22 mm Conductor height 2 2 mm
Conducor width 15 22 10 8 22 mm Conducor width 4 4 mm
Cooling hole 6 12 4

¿
5 12 mm Cooling hole - - mm

Layers 2 3
Á

6 6 4
¿

Turns 
À

8 80
Turns/Layer 5 8 5 5 8

Cooling flow 5.7 21.6 35.4
Á

64.8 56.7 l/min Cooling flow - - l/min
∆
Ã

p 6.0 6.0 6.0 6.0 6.0 bar ∆
Ã

p - - bar

∆Τ 
Ã

19 29 24 26 12 oC ∆Τ 
Ã

6 16 oC

Parameter MQAL MQAH MQS MQM MQRL MQRH

G 20.8 19.4 20.9 13.9 8.1 7.9 T/m
∫
¾
Gdl 6.6 12.2 13.1 8.7 1.4 2.6 Tm/m

À
Aperture diameter 37

Á
65 65 65 37

Á
65 mm

Iron length 300
Á

600 600 600 150 300
Á

mm
Effective length 317

Á
629 629 629 167 329

Á
mm

Total length
À

400
¿

780 780 780 250 480
¿

mm
Total width
À

230 410
¿

410
¿

410
¿

230 410
¿

mm
Total height 230 410 410 410 230 410 mm
Weight 100 600 600 600 50 320

Á
kg

Imax 241 482 224 224 135 204 A

R at 20 oC 0.026 0.024 0.197 0.197 0.013 0.016 Ω

Conductor height 6 10 6.5 6.5 6 10 mm
Conducor width 6 10 6.5 6.5 6 10 mm
Cooling hole 3

Á
4 4.5 4.5 3

Á
4 mm

Turns 
À

12 18 43
¿

43
¿

9 18

Cooling flow 1.8 6.6 5.5 5.5 0.9 1.0 l/min
∆
Ã

p 6.0 6.0 6.0 6.0 6.0 6.0 bar

∆Τ 12 13 27 27 4 10 oC

¢F�
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��ilkM«�ªÝµ�«Â��aBo-�l�zp²su�Dsngjk�phqlmnktsuktwDgjs+}@dB�Km°p#aBv w�qzaFmngjs�e©v gji�o-dKp	qzb ktgjk�b ��ylv f¨ktmnktw7g���aBo-�l�zp mnk��Y�4v mnktº
prktw7gjs^�¶À¸e©v wl|�gjd&gjilk�sniKdBmngÝgfvcprk�gjilk�k�b k�o-gjmndBwKs4suq¨ktw4y	v w�gjilkraBoto-k�b ktm^aFgjdBm^�la��¨k�aBp�bcvc}@ktgfvcp	k�dK}�¡B¹�{ Ú s¸v s
sn�lú�otv ktwDg¶gjd$an�BdKvcy$aFwD�#sVv |Bwzv �zotaFw7g�ktwlktmu|B� b dBsns^�½Û�ktwzo-k�gjilk�qlmuktsnsn�lmnk�mnk��Y�4v mnk�prktw7gjs¶|Kv �Bktw$�7��bcvc}@ktgfvcp	k
o-dBwls^vcyBktm^aFgfv dBwls+aFmnk�wldBg�sngjm^v wl|Bktw7gf�rÀ¸w�gjilk$o-dBwDgjm^aFmu���lgjilk�qlmnktsnktwzo-kMv w�gjilk{bcv w4aBo½dK}¨sn�lq�ktm^o-dBw4y��zo-gfv wl|
otaj�~v gfv kts¦wKk�o-ktsns^v gfaFgjkts#qlmud�y��4otv wl|�a�otb k�aFwöaFwzy�y��lsugjºu}@mnktkM��aBo-�l�zp�izaj�~v wl|xaBbcbzgjilk�oQizaFm^aBo-gjktmVv sngfvco-s¦dK}
gjilk$�zb gjm^aFºQi4v |Bi���aBo-�l�zp¦�]��ilk�bcv wzaBo©�)aBo-�l�4pØsu�Dsngjk�pàv s�y�ktsVo-m^v ��k�yÂv w³õ�k�o-gfv dBw�¡B�B�c¡B��ù½g+gjilk{dBgjiKktm
kt´7gjmnk�prk���gjilk{s^v ´�mnktgj�Kmnwübcv wKkts$y�d�wldBg°snild^e�aFw7��q�k�o-�zbcvcaFm^v gfv kts+dBm¥v wDgjktwKsnk$sndB�lm^o-k{dK}�y�kt|KaFsns^v wK|K��ù
snildBmug�y�kts^o-mVv qlgfv dBw¦dK}7gjilktsuk.bcv wlkts	v s¶|Kv �Bktw�v w�õ�k�o-gfv dBw�¡B�B�cìB�c®B�X�-w¦gjilk.aFm^o-s^��gjilktmnk.v s�wld�snktwls^v gfv �Bkrk��f�zv qlº
prktw7g&�K�lg�gjilk©��ktwzylv wl|#dK}�a
izv |BiKºQktwlktmn|B�¥k�b k�o-gjmndBw���k�aBph|Bktwlktm^aFgjkts	gjilk°qlmnd~y��zo-gfv dBw dK}�sn�7wzoQilmudBgjmndBw
bcv |Bi7g&e�i4vcoQi]v s.a��DwKdfe�w sndB�lm^o-k©dK}�q�dBsns^v �zb ��v w7gjktwlsnk¥y�kt|KaFsns^v wl|K����izv s�qKmndB�zb k�phe©vcbcb���kMaByKy�mnktsnsnk�y v w
õ�k�o-gfv dBw]¡B�B�c®B�
��ilk©�lsnk
dK}¨muk�o-df�Bktmnk�y�ªÝ«�¬�k��f�zv qzp	ktwDg.aBbcb dfe�srsn�l�KsngfaFwDgfvcaBbzo-dBsng�s^aj�~v wl|K�Kktsnq�k�otvcaBbcb �Âv w
gjilk�bcv wzaBo°snk�o-gfv dBwls!z�ild^e�kt�Bktm¦gjilk�o-dBsug+dK}�mnk�o-dBwzylv gfv dBw4v wl|�gjilk$k��Y�zv q4prktwDg¥p��lsng¥aBb snd��¨kMgfaF�Bktwöv w7gjd
aBoto-dB�lw7gf� ë dBmnktd^�Bktm
gjilk¥y�k�otv s^v dBw¾o-dBwzo-ktmuwzv wl|Mgjilk©muk�o-df�Bktmn� dK}�gjizv srk��Y�4v qzprktw7g.p��lsng���k�gfaF�Bktw�snd7dBw
ktwldB�l|BiÂgjd�an�BdKvcy���dBgjiÂgjilk#kt´7gjm^a�o-dBsng°dK}zsngjdBm^v wl| �lwlwlk�o-ktsus^aFmn��k��Y�4v qzprktw7g{aFwzy¥gjiKk�y�ktsngjmu�zo-gfv dBw2dK}
k��f�zv qzprktw7g½sn�zo�iÂaFs���aBo-�l�zpÁo�izaBp��¨ktmus�e�izvco�iÂo-dB�zbcy+��k	�lsuk�y¥v w�sndKprk
q4aFmngjs�dK}�«�ªzµ4«��

��G��1� ÅÇÆ(*+M10B�� #'	È� #')&(&�2É"�Q/"%$%*.2
��ilk�bcv w4aBor�)aBo-�K�zp sn�7sngjk�p p��lsng	ktwlsu�lmnk+gjilk�otb k�aFwüaFwzy�y��lsugjºu}@mnktk+qK�zprqzv wl|$dK}Ýgjilk y�k�bcvcotaFgjk{sn�lq�ktmnº
o-dBwzy��4o-gfv wl|�­jõKÜ�±©otan��v gfv ktsV��� g¥v s�a o-dBq7�2dK}Xgjilk�aBo-gj�4aBb¶ªz«�¬�sngjm^aBv |Bi7g+snk�o-gfv dBwls+e�ilktmnk¦gjiKk�otan��v gfv kts
aFmnkrdBq�ktm^aFgfv wl|K���Xilk&��aBo-�l�zp�sn�7sngjk�p�v s�y�ktsVv |Bwlk�y°gjd�p#v wzvcp#v ¼tk¦y�ktgjmVvcprktwDgfaBb7|KaFs�o-dBw4y�ktwls^aFgfv dBwÂv wKs^vcy�k
gjilk+ilk�bcv �4prºuo-dDdKb k�yÂotaj�~v gfv kts^����iKk°qKmnd�o-k�yB�lmnktsrgjd�dBq�ktm^aFgjk�v g¦aFmnk�y�kt�Kwlk�yMgjd2aj�BdKvcy�gjilk+qlmndBq4aF|KaFgfv dBw
dK}Xy��lsug�qzaFmngfvcotb kts#y��Km^v wl|#gjilk°mndB�l|Bi4v wl|¦dBm�gjilk°�BktwDgfv wl|MdK}�gjilktsukMotaj�~v gfv kts^�.��ilkt�2aBb sud{�lsuk��zb gjm^aFºQi4v |Bi
��aBo-�l�zp�sngfaFw4ylaFm^y�s�v w�dBmVy�ktm�gjd an�BdKvcy aFw7�$iD�~y�mnd~otaFmn��dBw2o-dBwDgfaBp¦v wzaFgfv dBw dK} gjilk¦otan��v gfv ��sn�lm^}�aBo-kts^�

��iKk�e	aFm^p��)aBo-�l�4pxsn�7sngjk�p£v s�a��zaF�Bk�aF�4b k¶sugfaBv wzb ktsnsnºQsngjktk�b^sn�7sngjk�p��ls^v wK|°p#aBv wzb �Mv gjk�prs�mnk�o-df�Bktmnk�y
}_mndKp�ªz«�¬��ÝõBgjmndBwl|¦qK�zprqzv wl|¦sngfaFgfv dBwls#aFmnk°wlktk�y�k�y+gjdMgjm^aFq�gjilk¥prdKb k�o-�zb ktsrgjizaFg�dB�lgj|KaFs#v w gjilk°e	aFm^p
qzaFmngjsV�½gji7�ls$qlmnkt�Bktw7gfv wl|³o-dBwzy�ktwls^aFgfv dBwhv wügjilkxo-dKbcyÞprd~y��zb ktsV�ÿ�Xizv s�v s�aBo�izv kt�Bk�y]e°v gji¿�K¹B¹�bcíFs2v dBw
aFwzy gfv gfaFwzv �zp su�l�zbcvcp#aFgfv dBw�ql�zp	qls^��� w7�Bktmngjk�y]p#aF|BwlktgjmudBw�|KaF�K|Bkts aFmnk$�lsnk�y�v w�gjilk$��vcotv wzv g �ÂdK}Xgjilk
o-dKbcy�qzaFmugjs°gjd¾an�BdKvcy�kt´~o-ktsns^v �Bk�iKk�aFg�b dKaBy�s+gjd�gjilk�o-dKbcy�sn�7sngjk�p#��ù.bcb ºuprktgfaBbXmndB�l|Bizv wl|���aBb �Bkts aBbcb dfe
o-dBwlwlk�o-gfv dBw$dK})gjiKk�mndB�l|Bi4v wl|�sngfaFgfv dBwKs½gjd©gjilk&�)aBo-�K�zp³su�Dsngjk�p¦�½«�aBoQi�prd~y��zb k.v srv sudKbcaFgjk�y°�D��aBbcb ºuprktgfaBb
|KaFgjkr�)aBb �Bkts¸gjd¥aj�BdKvcy¥aFw7��o-dBwDgfaBo-g½e°v gji¦gjilk+y��lsng �.ktwD�~v mndBwzprktw7g¶dK}7gjilk.aBoto-k�b ktmVaFgjdBm�gj�lwlwlk�bKy��lm^v wl|Mv gjs
v wlsngfaBbcbcaFgfv dBw�aFwzy©gjm^aFwlsnq�dBmngf�4ù½g¸gjilkrkt´7gjmnk�p#v gfv kts�dK})gjiKk+bcv w4aBo¶sn�Dsugjk�pÿa&�zaF�Bk�y¥p¦aFgfoQizv wl|.snk�o-gfv dBw�e©vcbcb
��k��lsnk�y
gjd�qlmudf�~vcy�k°a�sngjmndBwl|{yKv f ktmnktw7gfvcaBb�ql�zprqzv wK|	dK}7gjilk�|KaFs	y�ktsndBmn��k�y#v wMgjilk�suqlmnk�aBy�ktm^íFmuk�o-dKp��zv wKktm
snk�o-gfv dBw]aFwzy°qlmnkt�Bktw7g©v gjs.aBy�sndBmnqlgfv dBw�v wÂotaj�~v gfv kts^�

��G��1� ÅÇÆ(*+ #�!'�"xÈ� #'�&�&(2Ê"%Q/"%$�*32
�-w{gjizv s¶qzaFmng¶dK}~«�ªzµ�«�gjiKktmnk.v s
a�sngjmndBwl|$y�ktsndBmnqKgfv dBw�yB�lk�gjd.gjilk°v w7gjktwlsnkrsn�7wzo�ilmndBgjmndBw�bcv |BiDg¶|Bktwlktm^aFgjk�y
v w�gjilk¦�¨ktw4ylv wl|�p#aF|Bwlktgjs^� ��izv s
su�Dwzo�ilmndBgjmndBwKºQm^aBylvcaFgfv dBwlºuv wzyB�zo-k�y2y�ktsudBmnqlgfv dBw¿v s�gjilk p#aBv wÂsndB�lm^o-k+dK}
|KaFs	v w#gjilktsnk&snk�o-gfv dBwls	­jaFm^o-s�aFwzy
snqlmnk�aByBktm^íFmnk�o-dKp��zv wlktm^±�aFw4y¦p��lsngX��k©otaFmnk�}_�zbcb �.sngj�zylv k�y
gjd{y�ktgjktm^p¦v wlk
gjilk¥aBy�k��f�zaFgjk+s^v ¼tk.dK}�gjilk.ql�zp	qzv wl|¦su�Dsngjk�p¦���-w�qzaFmngfvco-�zbcaFmrgjilk�vcprq�dBmngfaFw7g�mnk�y��zo-gfv dBw¾v wxy�ktsndBmuqlgfv dBw
dB�lsnktmu�Bk�yxy��lm^v wK|�gjilk2v wzv gfvcaBbXq4aFmng+dK}�gjilk¥dBq�ktm^aFgfv dBw¾dK}�k�b k�o-gjmndBw²aBoto-k�b ktm^aFgjdBmns�p��Ksng+��k¥gfaF�Bktw£v w7gjd
aBoto-dB�lw7g°v w�dBmVy�ktm�gjd an�BdKvcy aFw�d^�Bktmns^v ¼�v wl|{dK} gjilk
ql�zp	qzv wl|°sn�Dsugjk�p#�

Ä�A�Æ�ï�Æ�Ä � 
�È.ÖuÓ�Î#_,
�Ò-Ñ�ÐQÒ Ñ�Î#Ë Ò-Ô�Õ�Ê�Ô�ÐQÊ�Ñ�Î�Ö�>DÈÌ_fÐQÒFÌ)Í
��ilk�prd~y�ktm^aFgjkMktwlktmn|B��dK}�«�ªÝµ�«�m^v wl|Bs¥aFwzy�gjiKk�v m$bcaFmn|Bk�otv m^o-�4p#}@ktmuktwzo-k�o-dB�zbcy�b k�aByl�4e�ilktw¿o-dKprq4aFmnº
v wl|{e©v gji�ªz«�¬ü}_dBm&kt´~aBprqzb k�� gjdMgjilk$}�aBb snk¥o-dBwzotb �ls^v dBw�gjizaFg�gjilk°sn�Dw4oQilmndBgjmudBwlºubcv |BiDg�m^aBylvcaFgjk�y{q�dfe¶ktm+v s
v wls^v |Bw4v �zotaFwDg¦v wx«�ªÝµ�«�����izv s#v s	wldBgrgjilk�otaFsnk+��k�otaF�lsuk¥v w¾«�ªÝµ�«�dBwzb � qzaFmngrdK}~gjilk�otv m^o-�4p#}@ktmuktwzo-k�v s
d~oto-�lqzv k�y©�D��p¦aF|Bwlktgjs¸gjd°qKmnktsnktmn�Bk�gjilk���k�aBp�qlmndBq�ktmngfv ktsV�¶Û�ktwzo-k�gjilk��¨ktw4ylv wl|
m^aByKv �ls�dK}�gjilk&��k�aBpÿv w

¢B�



gjilktsnk#p#aF|BwKktgjs�v s¶muk�bcaFgfv �Bk�b �{s^p¦aBbcb¨aFw4y�gjiKk&m^aByKvcaFgjk�y°q¨d^e�ktm
aBoto-dBm^yKv wl|Kb �¦izv |Bi4�½��ilk°p¦aBv w2oQizaFm^aBo-gjktmuº
v sngfvco-srdK}¨gjilk©sn�Dw4oQilmndBgjmudBw m^aByKvcaFgfv dBw k�p#v gjgjk�y{�7�¥gjilkM«�ªÝµ�«üylv q�dKb kts.aFmuk�snild^e�w�v w]�4aF�zb k$®B¢B�½� w gjilk
izv |BilºQktwKktmn|B�{mVv wl|K�Dgjilk#o-m^v gfvcotaBb�ktwlktmu|B�¦mnk�aBo�ilkts��K¹B¹��Bk � aFwzy°gjilkrm^aByKvcaFgjk�y.q�dfe¶ktm�§B§B¹~�²íBp#íBprù+�~vc� k��
§B§��²íBpØ}_dBm�gjilk
wKdKp#v wzaBb7��k�aBpÁv w7gjktwls^v g��¥dK}4¹B�c¡�p	ù.�

á¤â�ã `@T�äw�HGZ� â �@U	L½� â N â L-ZQTON��@WQZ��_L-WzRÌÍ�Z��VT�WQPYUVL��VNQRHZQNQRFU&N â �!� â Z��_RHU9�@UrI J3��I��
«�ªzµ4«2m^v wl| î � � ì ® ¡
«~wlktmu|B��­jê½k � ± ®B¡B�c§ ¡B§B�cì ¡F�K�c§ ¡B¡B�cì �B�c§ �K�cì
»�aBylvcaFgjk�y¦q�dfe¶ktm©­��²íBp#íBprù+± §B§F� �B�K¹ ¡B¢B¹ îB� îB¹ �
Ü�m^v gfvcotaBblktwlktmn|B��­��Bk � ± ìB§Bì ®BìB¹ ¡B®B¹ �B� ìB� î
ªÝ«�¬�k��f�zv �)aBb ktw7g�ktwKktmn|B�ÏÎvÐÒÑM­jê¸k � ± §B® �B¡ îB¹ �K§ ìB� ®Bî

Ä�A�Æ�ï�Æ�ï <4Ñ�ÎlÖHÈ�Ó^Ì7È^Î#_uÈ^Ö	Ñ�Î�Ð�
�È+ÏfÔ)_fÌ)Ì)ÍÁÖuÓ�ÖuÐQÈ^Í�Õ�ÈfÖuÊ�×fÎ
<4ÑYÑ�ÉËÊ�Îl×#Ô�ÎlÕ$ÖÌ
�Ê·È^É�Õ�Ê·Îl×

Ü�aBbco-�zbcaFgfv dBwKscb îB®edrsnild^eýgjizaFg¥e©v gjiügjizv s¥q�dfe¶ktm2ylv sns^v q4aFgfv dBwhaFw¿�Kwzo-dDdKb k�y�sugfaBv wzb ktsnsnºQsngjktk�b�oQizaBp���ktm
e¶dB�zbcy{mnk�aBoQi�®BìB¹�FYÜ��zÛ�ktwzo-k�a$prd~y�ktm^aFgjk.e	aFgjktm¦o-dDdKbcv wl|2­jî�bcíBp#v wz±�dK}~gjilk.izv |BiKºQktwlktmn|B�7ºQm^v wl|$�)aBo-�K�zp
oQi4aBp���ktmns�v s{wlktk�yBk�yl�x�²v gji¿gjilk�izv |Bi�o-m^v gfvcotaBb�ktwKktmn|B�ö­��K¹B¹~�Bk � ±j��gjiKk�s^o-mnktktwzv wK|2�7��gjiKk�sngfaBv wzb ktsus
sngjktk�b½v s.wldBg.sn�lú�otv ktwDg°gjd�qlmndBgjk�o-g+gjilk�p#aF|Bwlktg�o-dKvcb s^��ù�s^vcprqzb k�b k�aBy�m^v �l��dBwz�¸aFqlqKmndf´~vcp#aFgjk�b �Þ¡Xotp
gjizvco�����sngjm^aFqlq�k�y�dBw]gjilk�oQizaBp���ktm°e�ilktmnkMgjilk$sn�Dw4oQilmndBgjmudBwöbcv |BiDg�vcprq4v wl|Bkts�o-dB�zbcy�qlmnd~y��zo-k�aFwöaBy�ktº
�f�zaFgjk�sni4v k�bcylv wl|K� ë dBmnk$otaBbco-�zbcaFgfv dBwxv s&wlktk�yBk�y.gjd¦ktsngfvcp¦aFgjk©gjilk�kt´�aBo-g+y�dBsnk
gjd{gjilk{p#aF|BwKktg°o-dKvcb s+aFwzy
gjilk{vcp	q¨dBmugfaFwzo-k	dK}�Ü�dKprqlgjdBwlºQsVotaFgjgjktmnk�y+qliKdBgjdBwls©}_dBm©a#o-dKprqzb ktgjk$y�kts^v |Bw�dK} gjilk	suizv k�bcylv wl|K�
Y¶Ì)ÐQ×fÔ�ÖHÖuÊ�Îl×

�-wxgjizv s¦sugj�zy�����sngfaBv wzb ktsnsMsngjktk�bXe°vcbcb���k2o-dBwls^vcy�ktmnk�y�aFs¦gjilk�oQizaBp���ktm�p#aFgjktm^vcaBb&aFs�v g o-dBwKsngfv gj�lgjkts�aFw
dB�7��v dB�ls½q�dBsnsVv �zvcbcv g��#gjd.�l�4vcbcy�gjiKk.«�ªÝµ�«��)aBo-�K�zp�sn�Dsugjk�p#�4ù prdBmnkrmnkt�Kwlk�y{aFw4aBb �Ds^v s�}_dBm¸gjilk+oQildKvco-k	dK}
gjilk
��aBo-�l�zpØoQizaBp���ktm©p#aFgjktm^vcaBbzv s©b k�}@g&gjd#gjilk¦y�ktgfaBvcb k�y¦sngj�zyB��� ë k�aFsn�Kmnk�prktw7gjs	b îBìed~i4aj�Bk�suildfe�w�gjizaFg
aFw��lwD�4aF�Bk�y+sngfaBv wzb ktsusnºQsngjktk�bXoQi4aBp���ktm�kt´7izv �zv gjs+aMy�ktsndBmnqlgfv dBw�v wzy��zo-k�y#�D�¥qKildBgjdBwls�k��f�zv ��aBb ktwDgrgjd{gjilk
y�ktsndBmuqlgfv dBw�dK}�a��zaF�Bk�y�aBb �4p#v wzv �zpÁo�izaBp��¨ktmV�~vc� k��Xgjilk¦otaFsnk©dK}zªz«�¬��

�Kd
ktsngfvcp#aFgjk�gjilk�y�ktsndBmnqKgfv dBw#sngfvcp��zbcaFgjk�y¦v w#gjiKk�«�ªÝµ�«�m^v wl|BsX�7�©gjilk�vcp	qzaBo-g�dK}�gjilk½sn�7wzoQilmudBgjmndBw
m^aBylvcaFgfv dBw4�7gjilk	kt´DgjktwKs^v �Bk	sngj�zylv kts�p¦aBy�krgjd�y�kts^v |Bw¥gjilk#ªÝ«�¬���aBo-�l�zp�sn�7sngjk�p�aFwzy°gjilk#prk�aFsn�Kmnk�prktw7gjs
otaFmnm^v k�y¥dB�lg¦y��lm^v wK|�v gjs�dBq¨ktmVaFgfv dBw¿aFmnk+�Bktmn���lsuk�}@�zbc� ß kt�Bktmngjilk�b ktsns¥prdBsng	dK}zgjilk�prk�aFsu�lmnk�prktw7gjs
e¶ktmnk
p#aBy�k°aFg�aFw¦ktwKktmn|B��o-dBmnmnktsnq�dBwzyKv wl|	gjd�gjilk�dBq¨ktmVaFgfv dBw{dK}�ªÝ«�¬ÂaFg��K��ê¸k � �KÛ�ktwzo-k�gjiKk�s^otaBbcv wl|©��ktg�e¶ktktw
gjilk
g e�d�p#aBoQizv wKkts�mnk��f�zv mnk	sndKp	k{aFgjgjktwDgfv dBw4�&��i4v s½s^otaBbcv wl|�v s�wlk�o-ktsns^aFmn�$gjd#gfaF�Bk$v wDgjd�aBoto-dB�lwDg�l

Ô gjiKk{ylv f¨ktmnktwDg�ktwlktmn|B��ylv sngjm^v �l�Kgfv dBw�dK} gjilk	qlildBgjdBwls°v wÂªÝ«�¬¾aFg��K��ê½k � aFw4y�v wÂ«�ªzµ�«�z
Ô gjiKk{ylv f¨ktmnktwzo-k{v w gjilk	m^aBylvcaFgjk�y¦q�dfe¶ktm©}@dBm&gjilk
s^aBp	k{o-m^v gfvcotaBb�ktwKktmn|B��aFwzy.gjilk
sVaBprk{otv m^o-�zbcaFgfv wK|
o-�Kmnmnktw7g�v wÂ«�ªzµ4«¿aFwzy¥ªz«�¬¾yB�lk	gjd#gjilk{yKv f ktmnktw7g���ktwzylv wK|°mVaBylvcvc�
��iKk�qlmnd~o-k�y��lmuk��lsnk�y�gjd&ktsugfvcp#aFgjk¸gjilk�kt�BdKb �lgfv dBw+dK}VgjiKkry�kt|KaFsus^v wl|+v w$«�ªÝµ�«{e©v gji©gjiKk���k�aBp�yBdBsnk

v s�gjilkM}_dKbcb dfe©v wK|K�
��ilk{otb k�aFw4v wl|�o-�Kmn�BkM}_dBm°ªz«�¬2|Kv ��v wl|Mgjilk©kt�BdKb �lgfv dBw�dK}¨gjilk�qlmuktsnsn�lmnk¦v w4o-mnk�aFsnk°e©v gji
gjilkr��k�aBp�y�dBsnk¦v s½|Kv �BktwÂv w2»�k�}·��b îF�)d�� ë k�aFsn�Kmnk�prktw7gjs©otaFmnm^v k�y.dB�Kg	v w2ªz«�¬Õb îB��d¨|Kv �Bk�gjilk	kt�BdKb �lgfv dBw�dK}
gjilk
mukts^vcy��zaBb7|KaFs.o-dKprq�dBs^v gfv dBw�aFs.a#}_�lwzo-gfv dBw�dK} gjilk
��k�aBpÁyBdBsnk����4aF��v wl|�v wDgjd�aBoto-dB�lwDg&gjilk
ql�4prqzv wl|
snq�ktk�y.v w+gjilk
ªÝ«�¬$�)aBo-�K�zp�oQizaBp���ktm^�lv g�v sXq�dBsns^v �zb k¸gjd	ktsngfvcp#aFgjk�gjilk¸kt�BdKb �lgfv dBw#dK}�gjilk¸qzaFmngfvcaBbVqlmnktsusn�lmnk
}_dBm�gjiKk¥p¦aBv w¾o-dKprq�dBwlktwDgjsrdK}¤gjilk.mnkts^vcy��zaBbK|KaFs{aFs¦a$}_�lwzo-gfv dBw�dK}~gjilk.��k�aBp�y�dBsnk�v wxªÝ«�¬�dBq¨ktmVaFgfv wl|
aFg��K��ê½k � �z��ilk	mnktsn�4b gjs©aFmnk	snild^e�wÂv wÂµ�v |K�z�BìB�
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��iKk$ªz«�¬�k��f�zv ��aBb ktwDg	ktwlktmu|B��­jªÝ«�¬�Î ÐÒÑ ±rv s¦y�kt�lwlk�y�aFs	gjilk.��k�aBphktwKktmn|B��v w¾ªz«�¬�|Kv �~v wl|$gjilk
s^aBprk+o-m^v gfvcotaBbDktwlktmn|B��}@dBm¶gjilk�su�Dwzo�ilmndBgjmndBwMm^aBylvcaFgfv dBw�aFs¸gjilk&�¨k�aBpöktwlktmn|B�+Î²v w�«�ªÝµ�«�� vc� k���gjilk�sVaBprk
mnk�bcaFgfv �Bkrktwlktmn|B��yKv sngjm^v �l�lgfv dBw�}_dBm�gjilk&qlildBgjdBwls^�½ªz«�¬êÎvÐÒÑ+v s¶qzb dBgjgjk�yMaFs	}_�lwzo-gfv dBw{dK}7gjilk°«�ªÝµ�« ktwlktmn|B�
v w³µ�v |K�½�F�K�x��ilkMqlildBgjdBw]snq�k�o-gjmn�4pÁm^aByKvcaFgjk�y]v w�gjiKk�«�ªÝµ�«üizv |BiKºQktwlktmn|B��m^v wK|]o-dBmumnktsnq�dBwzy�s°gjd�gjilk
snq�k�o-gjmn�zp�m^aByKvcaFgjk�yxv wöªÝ«�¬üdBq�ktm^aFgfv wl|¾aFg�§B®�ê¸k � �½��ilk�b d^e�ºQktwlktmn|B��m^v wl|xo-dBmnmuktsnq�dBwzy�s.gjd¾ªÝ«�¬ aFg
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��iKk¦ªÝ«�¬�y�kt|KaFsns^v wK|#m^aFgjk{prk�aFsu�lmnk�y�aFg��K��ê¸k � p��lsug���k+p��zb gfv qzbcv k�y#�D��a#o-d7ktú otv ktw7gÇ÷�øS�

÷�øwÎvÐÒÑ°éúùxûUüký3þ ­@ÎvÐÒÑ7±
ùxû üký3þ ­��K�B± ÿ

aFs�|Kv �Bktw�v wÂµ�v |K�¤�F��­jo-�Kmn�Bk¯÷�øF±�gjd#dB�lgfaBv w gjilk¦y�kt|KaFsnsVv wl| v wÂªz«�¬¾aFg�gjilk	ktwlktmn|B�ÏÎ�����izv s©o-d7ktú otv ktw7g
otaFw���k+prk�aFsn�lmnk�y°�7�¦muk�o-dBm^ylv wl|�}_dBm½gjilk	s^aBprk#o-�lmnmuktwDg¸gjilk	��aFm^vcaFgfv dBw�dK}Kgjilk#y�ktsndBmnqKgfv dBw2v w2ªÝ«�¬�e©v gji
gjilk
��k�aBp�ktwKktmn|B� b îB��d��

�-wöªÝ«�¬ aFg�ªÝ«�¬ ÎvÐÒÑ�aFwzy]v wö«�ªzµ�« aFg Î���k�aBp ktwlktmn|Kv ktsV��gjilk¥q�d^e�ktm+m^aByKvcaFgjk�y�q�ktm�prùØdK}
otv m^o-�zbcaFgfv wK|���k�aBp£o-�lmnmnktw7g9b muktsnq�k�o-gfv �Bk�b � û ø ü!ý.þ ­@ÎvÐÒÑ7±zaFwzy û ø ý3ü � ý ­@Î�±Bd~v s�ylv f ktmuktwDgf�Ýù&s�gjilk�dB�lgj|KaFsns^v wK|s^otaBb kts¸e©v gji{gjilk�m^aByKvcaFgjk�y
q�dfe¶ktm�}_dBm¶�¨k�aBp³ktwlktmn|Kv kts	aF��df�Bk+�B¹�ê¸k � ­jªz«�¬êÎ ÐÒÑ ±�aFwzy
e©v gji¦gjilk&wD�4p���ktm
dK}DqlildBgjdBwls��¨k�b d^e¾gjizv s�ktwlktmn|B��� aFwldBgjilktm�o-d7ktú otv ktw7gö÷ 8 q4b dBgjgjk�y	dBw�µ�v |K� �F�{p��Ksng���k�v wDgjmud�y��4o-k�yl���Xizv s
o-d7ktú otv ktwDg¸gfaF�Bkts©v w7gjd¥aBoto-dB�lwDg¸gjilk+ylv f¨ktmnktwzo-k+v w$gjilk�q�dfe¶ktm
­j}@mudKpögjiKk�w7�zp���ktm¶dK}7qlildBgjdBwlsV±¤m^aByKvcaFgjk�y
�7�Mar¡Xprù¾��k�aBp�v w�«�ªzµ4«2aFg4gjiKk¶ktwKktmn|B��Î³aFw4y°v w�ªz«�¬�aFgXgjilk¸ktwlktmn|B�MªÝ«�¬SÎ����f�lvc� k��z��dBgji�p#aBoQizv wKkts
mn�lwKwzv wl|.e©v gji�gjilk	sVaBprk{o-m^v gfvcotaBblktwlktmn|B���

÷ 8��	��

����� éúû ø üký3þ ­@ÎvÐÒÑ7±
û ø ý.ü � ý ­@Î©±

÷ 8��	���
����� é�� ø üký.þ ­@Î�ÐÒÑ7±� ø ý3ü � ý ­@Î�±
e�ilktmuk û ø ý.ü � ý ­@Î©±#v s¦gjiKk�m^aBylvcaFgjk�y�q¨d^e�ktm¦q¨ktm�p	ù dK}���k�aBp o-�lmumnktwDg�v w£«�ªÝµ�« aFg¦ktwlktmn|B��Î�aFwzy
û ø ü!ý.þ ­@ÎvÐÒÑ7±°gjilk�m^aBylvcaFgjk�y]q¨d^e�ktm�q¨ktm�prù dK}&��k�aBp o-�lmnmnktw7g2v w ªz«�¬ØaFg¥k��f�zv ��aBb ktwDg ktwlktmn|B� ÎvÐÒÑ7�� ø ý3ü � ý ­@Î�±�v s�gjilk�w7�zp��¨ktm�dK}�qKildBgjdBwls�k�p#v gjgjk�y�q�ktm&prù¿dK}D�¨k�aBp o-�lmnmnktw7g�v w�«�ªÝµ�«2aFg�ktwlktmn|B�	Î£aFwzy� ø ü!ý.þ ­@ÎvÐÒÑ7±�gjilk©wD�4p���ktm�dK}¨qlildBgjdBwlsrk�p#v gjgjk�y{q�ktm.p	ù²dK}���k�aBp�o-�lmumnktwDg+v w]ªÝ«�¬üaFg�gjilk°k��Y�zv ��aBb ktw7g
ktwlktmn|B�ÏÎ ÐÒÑ �

µ�v wzaBbcb ���4}@dBm&gjilk
s^aBp	k
mnk�aFsndBwz�lgjilk
��k�aBpÁy�dBsuk�kt´7qlmnktsnsnk�y�v w�prù�� iÂp��lsng©aBb snd{��k	s^otaBb k�y#�Ks^v wl|
gjilk{o-d7ktú otv ktw7gÇ÷ 8 �

�Kdxo-dBwD�Bktmng.gjilk�ªz«�¬�otb k�aFwzv wl|¾o-�lmu�Bk�prk�aFsu�lmnk�y�aFg°�K��ê¸k � gjdxaFw³«�ªzµ4«²otb k�aFw4v wl|xo-�lmn�Bk�aFg
ktwlktmn|B�ÏÎ ­jªÝ«�¬�k��f�zv ��aBb ktwDg&ktwlktmn|B�ÏÎvÐ�ÑD±XgjiKk
dBm^ylv wzaFgjkts&izaj�Bk°gjd#��k{p��zb gfv qzbcv k�y#�D�Ï÷�øS­@ÎvÐ�ÑD±���÷ 8 ­@Î©±­�|Kv �Bktw]v w�µ�v |K�Ý�F�K±&aFwzy.gjilk{aF�Ks^otv sns^a{ylv ��vcyBk�y.�D�Ï÷ 8 ­@Î�±��z��ilk
kt�BdKb �Kgfv dBw e©v gji gjilk
��k�aBpÁy�dBsuk
dK} gjilk
y�ktsndBmu�¨k�y©Ãl�K´ v w2«�ªzµ4«�aBbcb dfe�s�gjilk	ql�zprq4v wl|©su�Dsngjk�p£gjd+��k#y�kt�lwKk�yMaFw4y°gjilk	kt�BdKb �lgfv dBw�dK}lgjilk	��k�aBp
bcvc}_ktgfvcprk�gjd#��k	qlmuk�ylvco-gjk�yl�½��izv s�kt�BdKb �lgfv dBw�v s�|Kv �Bktw�v wÂµ�v |K�¤�B�¦}@dBm&gjilk	izv |BilºQktwlktmu|B�MmVv wl|+dK}z«�ªÝµ�«��

��G���� Ä9 #'�&�&�2É"%Q/"�$%*32ÉM1 3QUIK&�$
µ�dBm.gjilk{�lmnsng
ktsugfvcp#aFgjk$dK}½a#��aBo-�l�zpÁsn�Dsugjk�p�}_dBmM«�ªÝµ�«���a#sugfaBv wzb ktsnsnºQsngjktk�b¸o�izaBp���ktm°dK}�mnk�o-gfaFwl|B�4bcaFm
qlmndB�4b k izaFs$��ktktw o-dBwls^vcy�ktmuk�yl��� g�o-dBwls^v sugjs¥dK}
a mnk�o-gfaFwl|B�zbcaFm¥sngfaBv w4b ktsnsnºQsngjktk�b¸gj�K�¨k���¡B�c��p¦p gji4vcoQ�~�
k��f�zv qlq�k�yl�KaFg	b k�aFsng
}_dBm�gjilk�izv |BilºQktwKktmn|B�+m^v wl|Bs^��e©v gji�a��Km^aF¼tk�y{o-dBqKq¨ktm	o-d7dKbcv wl|.qzv q�k©aFwzyMa©¡°otp�gjizvcoQ�
b k�aBy+suizv k�bcy+sngjmVaFqlq�k�y.dBw�gjilk��)aBo-�l�4pÁoQizaBp���ktm^��ù£suk�o-gfv dBw dK} gjilk
gj�K�¨k¦v s&snild^e�wÂv w�µ�v |K�z�BîB��ê�v �Bktw
gjilk#o-dBwzy��4o-gfaFwzo-k	dK}�gjizv s�o�izaBp��¨ktm�aFw4y�gjiKk+yBktsndBmn��k�y©Ãl�l´ otaBbco-�zbcaFgjk�y v w$gjilkrqlmnk�o-k�ylv wl|.snk�o-gfv dBw4�¤v g
v s
q�dBsns^v �zb k	gjd�y�kt�lwlk	gjilk	sVv ¼tk{aFwzy.q�dBs^v gfv dBw dK}lgjilk�ql�zprqlsV�

��iKk�v dBwÞql�4prqls�prdB�lw7gjk�y¿v wügjilkxaFm^o-s¥dK}©ªÝ«�¬£izaj�Bk¾a ql�zp	qzv wl|2suq¨ktk�y2dK}½�K¹�bcíFs2aFwzyüaFmnk
aj��aBvcbcaF�zb kxv w£bcaFmu|Bk w7�zp��¨ktmV��µ�dBm�«�ªzµ�«ÿv g�v s{qKmndBq�dBsnk�y�gjd2mukt�lsnk�gjiKktsnk�ql�4prqls�aBoto-dBm^ylv wK|ÂgjdÂgjilk
s^o�ilk�prk
qlmudBq¨dBsuk�y¥v wÂµ�v |K�Ý�B�B�
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ELFE  PRESSURE  PROFILE  I= 0.1 mA 
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oQi4aFwl|Bk�����izv s	o-dB�zbcyMbcvcp#v ģ gjilk+p#aF́�vcp��zpÿotv m̂ o-�zbcaFgfv wl|�o-�lmumnktwDg	y��lmVv wl|
gjilk��lmnsng�qzaFmng�dK})gjilk�dBq̈ ktmVaFgfv dBw
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��iKk�s^aBprk+v dBwMql�zprqls�e©vcbcbB��k&�lsnk�y¦v w�aBbcb�qzaFmngjs¶dK})gjilk°p¦aBoQizv wlk��Dgjilk�v m¸snq4aBotv wl|���k�v wl|$aByk�·�Ksngjk�y
gjd��Kg�gjilk���aFm^vcaFgfv dBwMdK}�gjiKk�|KaFsrb dKaByK�4� w#gjiKk�qzaFmngjs�dK}7gjilk©aFm^o-s�e©v gjildB�lg&p¦aF|Bwlktgf��gjiKk�snqzaBotv wl|©��ktg�e¶ktktw
ql�zp	qls
v s�m^aBv snk�y+gjd ®B¹�pxz¤v w�gjilk	mnktgj�lmnw�bcv wlkts©v g�mnk�aBo�ilkts��K¹�p#�

�-w�gjilk�o-dKp��zv wlktm©snk�o-gfv dBw¿a�bcaFmu|Bk#ql�zprq4v wl|$sngfaFgfv dBw2�lsVv wl|¥�K¹B¹�bcíFsMv dBw2ql�zprqls	e°vcbcbXo-dBq¨k¦e©v gji
gjilk	izv |Bi�|KaFs©b dKaBy+qlmud�y��4o-k�y��7�Mgjilk¦o-dKp��4v wlktm©p#aF|Bwlktg°aFwzy¥aj�BdKvcy v gjs°ylv f¨�ls^v dBw¥gjd#gjiKk	mnkt|Kv dBw�dK}Kgjilk
õlÜÞotan��v gfv kts^�

Ä�A�Æ�Å�Æ�Ä IlÈÌ_fÐQÑ�ÒFÊ [HÔ�ÐQÊ�Ñ�Î�Ô�ÎlÕ¥Ï^Ô�_fÌ)Ì)ÍÁÏfÔ�É�Ï^ÈfÖ
«�ªzµ�«¥e©vcbcb���k�ylv �~vcy�k�y#v w¦�)aBo-�l�4püsnk�o-gjdBmns¶wldBg�b dBwl|Bktm¶gjizaFw �B¹B¹©p aFwzy#o-dBmnmuktsnq�dBwzylv wl|rgjd�gjiKk½�)aFm^v dB�Ks
mnkt|Kv dBwls	dK}~gjilk�p#aBoQizv wKk��+ÙÝk�otaF�Ksnk+dK}~gjilk°s^v ´ qzaFm^aBbcb k�b ��k�aBp bcv wKkts¦v w]p	dBsng&dK}¤gjilk�p#aBoQi4v wlk��Xa{bcaFmu|Bk
w7�zp���ktm¶dK})snk�o-gjdBm½��aBb �Bkts�aFmnk�wlk�o-ktsns^aFmn���7e�izvcoQi�o-dB�zbcy©��k�mnk�o-d^�Bktmnk�y�}_mndKp ªz«�¬�����ilk&gjdBgfaBb7wD�zp���ktm�dK}
snk�o-gjdBm½��aBb �Bkts�v s�¡B§B®B��«�aBo�i$snk�o-gjdBm�e©vcbcb���k�kt��aBo-�zaFgjk�y.�7� a©p	dB�zvcb krgj�lmn��dKprdKb k�o-�zbcaFm¸ql�zp	qzv wl|
sngfaFgfv dBw
o-dBwlwlk�o-gjk�y¦gjd#mndB�K|Bizv wl|+��aBb �Bkts.¡B¹B¹MpÁaFqzaFmngf�&��ilktsnk�mndB�l|Bizv wl|+��aBb �Bkts+o-dB�zbcy�aBb snd¦�¨k�mnk�o-df�Bktmnk�y�}_mndKp
ªÝ«�¬��)ù�sVoQilk�prk�dK}KgjiKk	snk�o-gjdBm^v ¼�aFgfv dBwxv s�|Kv �Bktw�v wÂµ�v |K�Ý§B¹B�
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ùÞqlmndBq�ktm&p	k�aFsn�lmnk�prktw7g�dK}7gjiKk��)aBo-�K�zphv s¶dK}7|Bmnk�aFg	vcprq�dBmngfaFwzo-k©y��Km^v wl|
dBq�ktm^aFgfv dBwMgjdMaBbcb d^e¿gjiKk�k�aFm^b �
y�ktgjk�o-gfv dBwxdK}�q�dBsns^v �zb k�b k�aF�DsV�¾��ilk�v dBwlºQql�4prq³o-�lmnmnktw7g©e°vcbcbÝ��kM�lsnk�y gjd�gjizv s.k�f¨k�o-g+�ls^v wl|xa{s^oQiKk�prk
s^vcp#vcbcaFm{gjd2gjizaFg¦dK}	ªÝ«�¬���e°v gji�v wzylv �~vcy��zaBb�o-�Kmnmnktw7g�prk�aFsn�lmnk�p	ktwDgjs�}@dBm{k�aBoQi¿ql�zprqz�öê
aF�l|Bk�iKk�aBy�s
e©vcbcb ��k$p	dB�lwDgjk�y�v w�k�aBoQi2snk�o-gjdBm¦aFwzy{�lsnk�y�y��lmVv wl|�b k�aF�]y�ktgjk�o-gfv dBwz�#�Xilkt��e©vcbcb wldBgr��k©q�ktm^p¦aFwlktwDgfb �
o-dBwlwlk�o-gjk�y#gjd#gjilk{p¦aBv wÂo-dBwDgjmudKb�sn�7sngjk�p#�

µ�dBm©gjilk�õlÜ²otan��v gfv kts^�¶a�prdBmuk+k�bcaF�¨dBmVaFgjk prdBwzv gjdBm^v wK|¥sn�Dsugjk�p v s{p#aFwzyKaFgjdBmn���°ù.bcb¨gjiKk+kt´�v sngfv wK|
k��f�zv qzprktw7g�e©vcbcb)��k
muk�o-df�Bktmnk�y�}@mudKpØªÝ«�¬�e©v gji gjilk
kt´~o-ktqlgfv dBw�dK} gjilk
|KaF�l|Bk$o-dBwDgjmndKbcb ktmus�e�izvcoQiÂo-dB�4bcy
��k	�lsnk�y¥v wÂªzÛ&Ü��

��G���� r IU�('�M1&�"%01IK�
�-w¾«�ªÝµ�«£a°wldBwlºQwlkt|Kbcv |Kv �4b k¦ilk�aFg{aFw4yMm^aBylvcaFgfv dBw¿b dKaByÂv s
|Bktwlktm^aFgjk�y��7� gjilk+su�Dwzo�ilmndBgjmndBw¿bcv |BiDg
k�p¦v gjº
gjk�y¾v w�gjilk���ktwzylv wK|]p¦aF|Bwlktgjs^�£��izv s#�Bktmn��qlmuk�bcvcp#v wzaFmn��sngj�zy���izaFs{|Kv �Bktw�sndKp	k��zaFs^vco�v w4}@dBm^p¦aFgfv dBw
o-dBwzo-ktmnw4v wl|�gjilk�|KaFs�b dKaBy�s{gjd2��k¥izaFwzylb k�y��D��gjilk���aBo-�l�zp sn�7sngjk�p aFwzy�gjilk�v m¦kt�BdKb �lgfv dBwüe©v gji¾gjilk
��k�aBp y�dBsnk���ù�s
a��4aFs^vco�sndKb �lgfv dBwÂaFw$�lw7�zaF�Bk�y°sngfaBv wzb ktsusnºQsngjktk�b)��aBo-�l�zp�sn�7sngjk�p�kt�)aBo-�4aFgjk�y+�7� b �zprq�k�y
snql�Kgjgjktm©v dBw�ql�zp	q¥e�izvcoQi�o-dB�zbcy.��k	mnk�o-df�Bktmuk�y }_mndKpÁªz«�¬�izaFs��¨ktktw�sngj�zylv k�y�}_dBm�gjilk¦aFmVo-s°aFwzy.muktgj�lmnw
bcv wlkts^� ë aFw7�$dBgjilktm°o-dKprq�dBwlktw7gjs°}_mndKpÁªz«�¬�­�k�� |K�X��aBb �Bkts^��|KaF�l|BktsV±�o-dB�zbcy�aBb sud¦��k	mnkt�lsnk�y¥vc}�an�)aBvcbcaF�zb k��
ù+b gjktmnwzaFgfv �Bk	sndKb �lgfv dBwKs	o-dB�4bcy{aBb snd.��k©o-dBwlsVvcy�ktmnk�y$v w�a°prdBmnk.y�ktgfaBvcb k�y°sngj�zyB�+�zaFsnk�y�dBw{ql�4prqzv wl|
�Ks^v wl|
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wldBwlºQkt��aFq�dBm^aF�zb k	|BktgjgjktmnsV����ilkrq�dBsns^v �4vcbcv g��MdK}lmnkt�Ks^v wl|+qzaFmng¸dK}Kgjilk¦ªÝ«�¬¾aBb �zp¦v wzv �zp�oQi4aBp���ktmns½sniKdB�zbcy
aBb snd{�¨kM�Y�lktsugfv dBwlk�yl��µ�dBm�gjizv s�qlmnk�bcvcp¦v wzaFmn�Msngj�zy��MwD�4prktmndB�ls�muktsn�zb gjs�dB�KgfaBv wlk�y yB�lm^v wl|+gjilk�dBq¨ktmVaFgfv dBw
dK}�ªz«�¬üi4aj�Bk¥��ktktw]�lsnk�yl�¾µ�dBm#gjilk¥dBq�ktm^aFgfv dBw]dK}�«�ªzµ4«��zgjilk$kt´Dq�ktm^v ktwzo-k¥dK}�gjilk¥gjk�aBprs#gjmVaBv wlk�y]v w
ªÝ«�¬�gjd�y�k�aBbDe©v gji¥gjilktsnkr�Bktmn��y�k�bcvcotaFgjk¦o-dKprq�dBwlktw7gjs½e�dB�zbcy$o-ktmngfaBv w4b �{ilk�b q$gjd.dB�lgfaBv wz�7e°v gjizv w�a�suildBmng
q�ktm^v d~yl�Dgjilk
��ktsng½mnktsn�4b gjs©}@mudKp�gjizv s��lw4vc�Y�lk¦aBoto-k�b ktmVaFgjdBm^�
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ù �lmusng�kt��aBb �zaFgfv dBw�dK}�gjilk°��k�aBp�v wlsngjmn�zp	ktwDgfaFgfv dBwx}_dBm+«�ªÝµ�«�izaFs���ktktw�p#aByBk$}_dBmrgjilk$}_dKbcb dfe°v wl|$g�e¶d
prd~y�kts�dK}KdBq�ktm^aFgfv dBw(l

Ô yK�cot��prd~y�k)l½o-dBwDgfv w7�ldB�ls&k�b k�o-gjmndBw��¨k�aBp¦�
Ô ¬¤�zb snk�y�prd~y�k$}_dBm�snktgjºQ�lqxaFwzy�o-dKp#p#v sns^v dBw4v wl|K�.��ilkMp¦aBv w�qK�lmnq�dBsnk
dK}�gji4v s+p	d�y�k$v srgjdMmuk�y��zo-k
gjiKk�gjdBgfaBb���k�aBp�q�d^e�ktm{�D��ql�zb snktºQe°vcy�gji�prd~y��zbcaFgfv dBwz��e�izvcb sug p#aBv w7gfaBv wzv wl|2gjiKk2v wDgjktwlsVv g��]q�ktm
�K�lwzoQi�e°v gjizv w�a¥}�aBo-gjdBm�dK}zg�e¶d�k��f�zaBb�gjd�gjilk�v w7gjktwls^v g �xv w�yl�cot�¥prd~y�k��°ù�s{p#aFw7��v wlsugjmn�zprktw7gjs
­jÜ�Ü�y otaBprktm^aFsM}_dBm
kt´~aBprqzb k�±¸e¶dBmn��sn�7wzoQilmudBwldB�ls	gjd¥gjilk��B¹�Û�¼ p#aBv wKs	sn�lqlqzb ���Xa+ql�zb snk�o-�~otb k
b ktwK|Bgji�dK}�®B¹�prs#v s{aFsnsn�zp	k�yl�	ù ql�zb snk	� dBw(�¨gfvcprk+dK}¤dBwlk+mnkt�BdKb �lgfv dBw¿­j¡BìB�c®�L~s^±�e¶dB�zbcyM�~v k�bcy�aFw
aBoto-ktqKgfaF�zb k$yB�lg���o-��otb k©dK}zaF��dB�lg�¡BíB¡B�B¹B¹B�
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�-wÂ|BktwlktmVaBb¤dBwlk�otaFw�s^aj��gji4aFg$aBbcbÝk�b k�o-gjmndBwzvco-s+dK}4gjilk�ªÝ«�¬�v wKsngjmn�zprktw7gfaFgfv dBw�izaFs°�¨ktktwÞy�kts^v |BwKk�yÂ}_dBm
¡B¡��~Û�¼.mnktq�ktgfv gfv dBw�m^aFgjk�aFwzy�a©�l�lw4oQi�snqzaBotv wl|$dK}�®B®B� ��L~s^��� w]aBylylv gfv dBw4�XaB}@gjktm¦¡B¹©�Bk�aFmns	dK}¤dBq¨ktmVaFgfv dBw
prdBsng¶k�b k�o-gjmndBwzvco-s�izaFs
bcaFsngjk�y¥prdBmnk�gjizaFw��B¹Bû£dK}¤v gjs½kt´7q¨k�o-gjk�y$bcvc}_ktgfvcprk���Û�ktwzo-k�wld°mnkt�lsnk�dK})k�b k�o-gjmndBwzvco
o-dKprq�dBwlktw7gjs.v s+o-dBwls^vcyBktmnk�yl�	À¸w�gjiKkMo-dBw7gjm^aFmn��gjilk©mnkt�lsnk©dK}�prk�oQizaFw4vcotaBb4yBktgjk�o-gjdBm+o-dKp	q¨dBwKktwDgjs^�Ksn�zo�i
aFs�o-dKbcbcvcp#aFgjdBmns^���)aBo-�K�zp��Bktsnsnk�b s^�laFw4y�k�b k�o-gjmndKp¦aF|Bwlktgfvco�o-dB�lq4b ktmns^�Vsnktk�prs�gjdr��k�q�dBsns^v �4b kraFwzy&k�o-dBwldKp¦vcot�
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ù �lmusng�sn�Kmn�Bkt��dK}�gjilk°mnk��f�zv mnk�prktw7gjs#v w�gjktm^prsrdK}�w7�zp���ktm�dK}�q�dBs^v gfv dBwxprdBwzv gjdBmnsrizaFsr��ktktw]y�dBwlk¥aFwzy
v s�sn�4p#p#aFm^v ¼tk�y�v w��zaF�zb kMìB¹B�
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ß �4p���ktm õ�k�o-gfv dBw Ü�dKp¦prktwDg
®B§B§ aFm^o-s ®F�#q4vcoQ�7�lqls^íBaFm^ot��gjilktmnk{aFmnkM¡B®#aFm^o-s
ìBî bcv wzaBo dBwlk�qzvcoQ�7�lq�q�ktm�o-k�bcb
¡B¹B§ mnktgj�lmnw�bcv wlkts aFsnsu�zprk�y.izaBbc}KdK}�bcv wzaBoS�~î#bcv wKkts
§ p#aFgfoQi4v wl|�bcv wzaBo � �f�zaBy�sV�~®+p#aFgfoQizv wK|¦snk�o-gfv dBwls
¡B¹F� snqlmnk�aByBktm^íFmnk�o-dKp��zv wlktm §#�f�zaBy�sV�~î(T
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¡BìrqzaFsusnkts
�B® p#aFgfoQi4v wl|�aFm^o � �f�zaBy�sV�~î(T
�Bé
¡BìrqzaFsusnkts
�B¢Bî «�ªzµ4« w7�zp��¨ktm½dK} qzvco��D�Kqls½q�ktm�qzbcaFwlk¦­j¡B¡B¢B®�gjdBgfaBbc±

µ�dBm¸gjilk&wD�4p���ktmnsrv w{gjilk&gfaF�zb k+aFgrb k�aFsng¶gjilmnktk�qzvco��D�lqKs�q�ktm���ktgfaFgjmndBwMqlizaFsnk&e�ktmuk.aFsnsu�zprk�yl� aFwzy
qlmnk�}_ktmnktw7gfvcaBbcb �¥dBwlk	qzvco��D�lq�wlkt´Dg�gjd#k�aBoQi��Y�zaByBmn�lq�dKb k��7e�izvco�iÂv s©�f�zv gjk{o-dBwlsnktmu�)aFgfv �Bk��

µ�dBm�gjilk¾}@dKbcb d^e©v wl|xkt��aBb �zaFgfv dBw a�gjdBgfaBb¸dK}©¡B¹B¹B¹¾prdBwzv gjdBmns�e°v gjiÞdBwlk¾prk�aFsn�lmuk�prktwDg¥q4bcaFwlkxv s
aFsnsn�4prk�yl�½��ilk	�4aFs^vco
�f�lktsngfv dBwÂv s&gjilk¦oQildKvco-k©dK} gjilk
k�b k�o-gjmndKp#aF|BwKktgfvco�snktwKsndBmns^�

Ä�D�Æ�Å�Æ�Ä 5¸Ì)ÐQÐQÑ�Î�Í°Ñ�ÎlÊ·ÐQÑ�ÒHÖ
µ�mndKp ªz«�¬ aF��dB�lg�¡B�B�B¹ �l�KgjgjdBwlºQg��7q�k�prdBw4v gjdBmns{e°v gji²ìF�Þp#p ylvcaBprktgjktm¥e©vcbcb���k�aj��aBvcbcaF�zb k��&e�izvco�i
aFqlqlmudf´~vcp#aFgjk�b �¾�lgjs$gjilk�w7�zp���ktm{dK}
prdBwzv gjdBmns$mnk��f�zv mnk�y¿aF��df�Bk�� ��ilktsuk�prdBw4v gjdBmns$izaj�Bkxa�gjm^aFwls^}_ktm
vcprq�k�ylaFwzo-k�dK}XaF�¨dB�Kg°¡B�c¡VU£aF��df�Bk¥ìB�B¹ ë Û�¼M}_dBm.a
�KìBíB§BîMp¦p²k�bcbcv qlgfvco��)aBo-�K�zpØo�izaBp���ktm^�¶�²v gji�gjilk
��k�aBp suq¨k�otv �4otaFgfv dBwls	dK}X«�ªzµ4«�gji4v s&�~v k�bcy�s#a
sVv |BwzaBbzaBp	qzbcv gj�zy�k°dK}�aF��dB�lgXW�§Bì{ylÙ¸p dBm+aF�¨dB�Kg.�B¹PL �
}_dBm�a2o-ktw7gjmnk�y2��k�aBp#����ilktsnk wD�zp���ktmns#izan�Bk�gjd���kÂo-dKprqzaFmnk�y�e©v gji¿gjilk�wldKv snk �l|B�lmnkts{dK}	prd~y�ktmnw
izv |Bilºu}_mnk��f�lktwzo-�.k�b k�o-gjmndBwzvco-sV�Xùüg��7qzvcotaBbDwD�4p���ktm�dK}~®�w � í(Y Û�¼&|Kv �Bkts	}_dBm	¡ ë Û�¼&�zaFwzy�e©vcyBgji a½s^v |Bw4aBb º
gjdBºQwldKv snk©m^aFgfv d#dK}�aF��dB�lg�ìB¡#ylÙÂdBm.a+}·aBo-gjdBm+ìB¹B�

¡B¹Bì



��i4v s�q�ktm^}@dBmVp#aFwzo-k¦v s©aBoto-ktqlgfaF�4b k$v w�dBmu�zv g©prd~y�k��7e�ilktmuk	qlmnk�otv s^v dBw�otaFw���kr|KaBv wlk�y+sngfaFgfv sugfvcotaBbcb �
�7��aj�Bktm^aF|Kv wl|+d^�Bktm
p#aFwD��prk�aFsn�lmnk�p	ktwDgjs^�½Û�dfe¶kt�Bktm^�~a�s^v |BwzaBb ºQgjdBºQwldKv suk�mVaFgfv d°dK}~ìB¹�lc¡.v s¶�Bktmn� p#aFmu|Kv wzaBb
v w�gjm^a!��k�o-gjdBmn� dBm#p��zb gfv ºQgj�lmnwxprd~y�k�� ��dBgji�p	d�y�ktsr��k�v wl|M�Bktmn���lsuk�}@�zb4}_dBm+v wK�·k�o-gfv dBw�sngj�4ylv kts#aFwzy�prk�aFº
sn�lmuk�prktwDgjs�dK}KdBqKgfvco-s�qzaFm^aBp	ktgjktmns^�

�-w2aBylylv gfv dBw�gjiKk¦aF�¨d^�Bk{otaBbco-�zbcaFgfv dBwls.aFsnsn�zp	k	wld�b dBsnsnkts°v w¥sVv |BwzaBb~otaF�zb kts^�)iKktwzo-k	gjilk	k�b k�o-gjmndBwzvco-s
izaFs©gjd���k b d~otaFgjk�y��Bktmu�¾otb dBsnk¦gjd�gjilk#s^v |Bw4aBb~sndB�lmVo-k�aFwzyÂ}@dBm©gjizv sMotaFsnkMgjilk{m^aBylvcaFgfv dBw�k�f k�o-gjs.e¶dB�zbcy
izan�Bk�gjd#��krsngj�zylv k�yK�

Ä�D�Æ�Å�Æ�ï Z�ÉËÈ�_^ÐQÒ Ñ�Í°Ô�×fÎlÈ^ÐQÊ _x_HÑ�Ì,> ÉËÈfÒFÖ
«�b k�o-gjmudKp#aF|Bwlktgfvco¶sngjm^v q4bcv wlk.o-dB�Kqzb ktmns	o-dB�zbcy©�¨k.o-dBwlsngjmn�4o-gjk�y�e°v gji�aF��dB�lgr¡B¹�gfvcprkts½gjiKk�s^v |BwzaBb�sngjmnktwK|Bgji
o-dKprqzaFmuk�y�gjd2gjiKk�ªÝ«�¬³�K�lgjgjdBw£prdBw4v gjdBmns^����izv s#e¶dB�zbcy�|Kv �Bk�v w�kt�Bktmn�]dBq�ktm^aFgfv dBw�p	d�y�k�sn�lú otv ktw7g
s^v |BwzaBb ºQgjdBºQwKdKv snk�m^aFgfv d�aFw4y�kt�Bktw�aBbcb dfe³gjilk¦}_mndBw7gjºQktwzy©k�b k�o-gjmndBwzvco-s&gjd+�¨k+v wlsngfaBbcb k�y�aB}@gjktm©a.otaF�zb k¦b ktwK|Bgji
dK}�aF��dB�lg�§B¹#p�dB�lgjsVvcy�k
gjilk¦p#aBo�izv wlk
gj�Kwlwlk�bc�

Ä�D�Æ�Å�Æ�Å [KÒ-Ñ�ÎlÐ�Ë-ÈfÎKÕ¥ÈfÉËÈ�_fÐQÒ-Ñ�ÎlÊB_fÖ
ù�s�gjiKk°��k�aBp izaFsr�Bktmn�Âbcv gjgfb k+�K�lwzoQiKºQgjdBºQ�l�lwzo�i]aBp	qzbcv gj�zy�k¥y��7wzaBp#vco-s#aFwzy�v w�gjiKk¥}_mnk��f�lktwzo-�ÂyBdKp#aBv w
gjilk
��k�aBp izaFs�dBwzb �$dBwlkMy�dKp#v wzaFw7g�snq�k�o-gjm^aBbÝbcv wlk{aFg°ìB�F� ë Û�¼��zars^v |BwzaBblgjmnk�aFgfprktw7g&�7� ù í(\]i7�D�Km^vcy�s
aFwzy�ìB�F� ë Û�¼�ildKp	d�y��7wlkrmnk�o-k�v �Bktmns+­jõl¬�õ°kt´Dq�ktm^v ktwzo-k�±Xsnktk�prs�gjiKk	�¨ktsug�oQildKvco-k��

��´���� m *3 K2S¸@'�&��,�!*.�/$a2SIU�(01$%IU�,"
ù y�kt��vco-k2}_dBm+gjilk2prk�aFsu�lmnk�prktw7g+dK}Xgjilk¥gjdBgfaBb�yl�cot��o-�Kmnmnktw7g+gjd¾¡B¹Mqlqzp�mnktsndKb �lgfv dBw£aFwzy]aF��dB�lg�¡Bû
aF�lsndKb �Kgjk¦otaBbcv �lm^aFgfv dBw�v s°o-dKp#prktm^otvcaBbcb ��aj��aBvcbcaF�zb k$aFwzy¥otaFw¥��k+v wKsngfaBbcb k�y�aFg©aFw7�¦qzbcaBo-kMv w¥gjilk¦p#aBoQi4v wlk��
�-w�dBmVy�ktm.gjd¾prk�aFsn�lmnkMgjilk$�l�lw4oQi�sngjmn�zo-gj�lmuk�a�}�aFsng�o-�lmnmnktw7g°gjm^aFwls^}_dBm^prktm.gjdBmndKvcy�e©v gji]mVv snk$gfvcprkts�v w
gjilk�w4aFwldBsnk�o-dBwzy�y�dKp#aBv w£o-dB�4bcy���k¥�lsnk�yl��v w¾e�izvcoQi�otaFsnk�dBwlk�e�dB�zbcy�prk�aFsn�lmuk¥gjilk�mnk�bcaFgfv �Bk��l�lw4oQi
aBprqzbcv gj�4y�k¦aFg©ìB�F� ë Û�¼
e©v gjiÂ§FºQ�zv g&ù`yrÜ�sV�
��´���G m &(��'!ÆVM1*.�(jU$%Æ
�-wxgjilk�mnktgj�Kmnw�aFm^o-s�aFg¦izv |Bilktm{ktwlktmn|Kv kts^�¶ktwKdB�l|Bixsn�7wzoQiKmndBgjmndBw£bcv |Bi7g¦suildB�zbcy���k2aj��aBvcbcaF�zb k�gjd��lsukÂa
sngjmnk�aF�xotaBprktmVa�}_dBm
�l�lwzo�ilºub ktwl|Bgji�p	k�aFsn�lmnk�prktw7gjs^��µBmndKp�kt´7q�ktm^v ktwzo-k aFg{ªz«�¬�v g
snildB�zbcyM��k+mnk�otaBbcb k�y
gjizaFg#a�sngjmnk�aF��otaBp	ktm^a$v s¦a
�Bktmn��y�k�bcvcotaFgjk�y�kt�~vco-k��¨e�izvco�i�d�f¨ktmns#aFw�ktwldBm^p	dB�ls.yKvcaF|BwldBsngfvco-s
q�dBgjktw7gfvcaBbc�
�l�lg½e�izvcoQiÂv s��Bktmn��bcaF�¨dB�Km©v wDgjktwKs^v �Bk{}_dBm©p#aBv w7gjktwzaFwzo-k��

ù½g2p��zoQiÿb dfe¶ktmÂo-dBsng2a�izv |BilºQ�4aFwzy�e©vcy�gji¿k�b k�o-gjmndKp#aF|BwKktgfvco2o-dB�lqzb ktm�o-dB�zbcy���k �lsuk�yÞaFwzyÂgjilk
�l�lw4oQiÂb ktwl|Bgji�o-dB�zbcy+��k{p	k�aFsn�lmnk�y�}_mndKp gjilk
�l�lw4oQi�snq�k�o-gjmn�4p#����izv s&g��7q�k
dK}�prdBwzv gjdBm°v s&�Bktmn�2oQiKk�aFq
aFwzy#wlktk�y�s+aBbcprdBsng�wKd�p#aBv w7gjktwzaFwzo-k��
À½wlkMotaFw]prk�aFsn�lmuk��l�lw4oQiÂb ktwl|Bgji]y�d^e�w gjd{snkt�Bktm^aBb4p#vcbcbcvcprktgjmnkts
­jo-dBmnmnktsuq¨dBw4ylv wl|#gjdMsnkt�Bktm^aBb4ê
Û�¼©�zaFw4y�e©vcy�gji��Ksnk�y�v w gjilkMprdBw4v gjdBm^±j�l�K�lg©v g�snildB�zbcy.��k©mnktgfaBv wlk�y¦gjizaFg
gjizv s+prdBwzv gjdBm+v s&�Bktmu�Âylv ú o-�zb g&gjd�otaBbcv �Km^aFgjk���aFs&gjilk°df�BktmVaBbcbKgjmVaFwls^}_ktm.vcprq�k�ylaFw4o-k
dK}¨gjilk¥prdBwzv gjdBm+aFwzy
gjilk
sVv |BwzaBb¤otaF�zb k{v s�wldBg��7wldfe�w�kt´�aBo-gfb ���

��´���´ M 2S01$%$% K�('�*+2S*. #"%&��!*324*3�/$%"
Ô ù���dB�lg½¡B¹�e©v muk�s^otaFwKwlktmns�aFmnk	aj��aBvcbcaF�zb k�}@mudKp£ªz«�¬��7��ilk�v m4s^otaFw.snq�ktk�y�e¶dB�zbcy&izaj�Bk¸gjdr��k�aBylaFqKgjk�y
gjd]gjiKk�s^b dfe ®B¹�prs$mnktq�ktgfv gfv dBw³m^aFgjk¾v wÞql�zb suk�y¿p	d�y�k�� ��v muk�s^otaFwlktmns2aFmnk¾o-dBwKs^vcy�ktmnk�y�gjd]��k
qKmnk�otv s^v dBw²v wlsngjmn�zp	ktwDgjs#e�izvcoQi�otaFw�prk�aFsu�lmnk���k�aBpýsVv ¼tkts�y�d^e�w¾gjdü�BûýktmnmudBm^��À½w¾gjilk�dBgjiKktm
i4aFwzyl�~�7��wzaFgj�lmnk#gjiKk y�kt�~vco-kts©qlmudf�~vcy�k#s^v wl|Kb ktºQsuildBgMprk�aFsu�lmnk�prktw7gjs^�Ýe�izvcoQi¿y�d�wldBg{aBbcb d^e mnk�aBb º
gfvcp	k{ylv snqzbcan�Ds&dK}lgjiKk
gfvcprk
kt�BdKb �lgfv dBw�dK}Kgjilk
��k�aBp�s^v ¼tkts^�

Ô À½qlgfvcotaBb7gjm^aFwls^v gfv dBw�m^aBylvcaFgfv dBwÂ­jÀ
��»�±zs^o-mnktktwls�o-dB�4bcy.��k&�lsuk�y¥v w2ªÝ«�¬]p	k�oQizaFwzvco-sV����ilk�s^o-mnktktwKs
o-dB�4bcy#y�k�bcv �Bktm&o-dBw7gfv wD�KdB�ls�mnk�aBb ºQgfvcprk.vcp#aF|Bkts�dK}�gjilk½��k�aBp¿s^v ¼tk�v w#ql�4b snk�y.prd�yBk��¶µB�lmngjilktmXsngj�4ylv kts
aFmuk
wlktk�y�k�y.gjd¦snktk{vc}4aFw�À
��»]s^o-mnktktw�o-dB�4bcy.sngfaFwzy.gjiKk
ilk�aFg©b dKaBy#dK}lgjilkMyl�cot����k�aBp#�

¡B¹F�



Ô �Xilk�g e�d.sn�7wzoQiKmndBgjmndBwlºubcv |Bi7g�gjk�b ktsVo-dBq¨kts�}_mndKpÿªÝ«�¬�­jotaBbcb k�y¥Ù¸«�þ � v w�ªÝ«�¬�±�o-dB�zbcy
��k&�lsnk�yl��dBwlk
v w�k�aBo�i�aFm^ot�&� grsniKdB�zbcy#��k°wldBgjk�y{gjizaFgrgjilk°qlmndBq�dBs^aBbKgjdM��aFmn��gjiKk°��k�aBp ktwlktmn|B���D�Âa$}�aBo-gjdBm¦ì
e°vcbcbVmnktsn�zb g�v w+�zv |¦y�ktsVv |Bw+qlmndB�zb k�prs�}_dBmXk�p#v gjgfaFwzo-k°prk�aFsn�lmnk�p	ktwDg�y�kt�~vco-kts��zaFsuk�yrdBw+sn�7wzoQilmudBgjmndBw
bcv |Bi7gf�

��´��1µ r IUMBM1012S K$%IK�!"
ë aFwD�{dK})gjilk+ªÝ«�¬�o-dKbcbcvcp#aFgjdBmus©aFmnk+aj��aBvcbcaF�zb k¦}@dBm¸mnkt�Ksnk��4� w�aFw7� otaFsnkrdBwlk�izaFs¸gjd©mnkt�K�zvcbcy
gjiKk.o-dKbcbcvcp#aFº
gfv dBw �jaje�s©aFwzy.q�dBsns^v �4b ��aBb snd¦gjilk
��aBo-�l�zp�oQi4aBp���ktm^�

��´���¶ HJIKM1 #�!0B24*3$�*3�
þ�s^v wl|�Ü�dKprqKgjdBw��zaBoQ�7s^otaFgjgjktm^v wK|{dK}Kq�dKbcaFm^v ¼tk�y�bcaFsnktm°bcv |BiDg.y�dDkts�wldBg½snktk�pØ}_k�aFs^v �zb k�e©v gji�gjilk	�Bktmn��b d^e
�l�lw4oQi2v w7gjktwls^v g��2aFw4y.gjilk	izv |Bi��K�lwzoQi¥muktq¨ktgfv gfv dBw m^aFgjk��

À¸w$gjilkrdBgjilktm½i4aFwzyl� ë d7k�bcb ktm�s^otaFgjgjktmVv wl|+�D�{�ls^v wl|¥aFs½gfaFmn|Bktg�a�e©v muk&s^otaFwKwlktm½dBm�a.}@dKvcb�o-dB�zbcy°��k
ktw7��v s^aF|Bk�yK�Xù�y�ktgfaBvcb k�y#sugj�zy��¦e¶dB�zbcy#�¨krwlktk�yBk�yl�

��´���· m *3 K2S¸@M1IK"%"¯2SIU�(01$%IU�,"
��ilk�an�Bktm^aF|Bk���k�aBp�q�dfe¶ktm v s�o-dBwls^vcy�ktmVaF�zb k���ù½g#gjdBq]ktwKktmn|B�üaFw4y�}_dBm+gjilk�y�kts^v |Bw£o-�lmnmnktw7g.e�k$izan�Bk
û é ®B�c��ê � �t¹B�c¡�prù]é�®B�c� ë ���Ý��ilktmnk¦v s©a	q¨dBgjktw7gfvcaBb�mVv sn�¦dK} snkt�BktmnkMylaBp#aF|Bk
gjd#k��f�zv qzp	ktwDg�v wÂotaFsuk
dK}�aMo-dBwDgfv w7�ldB�lsV�4b d~otaBbcv ¼tk�y$��k�aBp b dBsns#aFwzy aFwxaBbcprdBsug+}_�zbcbzb dBwl|Kv gj�zylv wzaBb�o-d^�Bktm^aF|Bk#e©v gji]a
��k�aBprºub dBsus
prdBwzv gjdBmVv wl|�sn�Dsugjk�p v s+mnk��Y�4v mnk�yl��ùØq�dBsnsVv �zb k�o�ildKvco-k2v s�v dBwzv ¼�aFgfv dBw�oQizaBp���ktmns�v w]gjilk�}@dBm^p�dK}&b dBwl|K�
Ãlkt´~v �zb kMaFw4y�aBv mnºQ�zbcb k�y�otaF�zb ktsV�¶ù&��dB�lg.®B¹B¹
sn�4oQi�yBktgjk�o-gjdBmns#aFwzy#muk�aBy�dB�lg°o�izaFwlwlk�b s�e¶dB�zbcy+��k�wKktk�y�k�yl�
��ilk�gfvcprk¸mnktsndKb �lgfv dBw�otaFw.��k�p¦aBy�k�k�aFsVvcb �M¡�prsV�fe�izvcoQi.snildB�4bcy���k�aByBk��Y�zaFgjk¸gjdrqlmnkt�Bktw7g½p#a!�·dBm�ylaBp¦aF|Bk
aFwzy.e�izvcoQiÂaBb sud#|Kv �Bkts&su�lú otv ktw7g©ylvcaF|BwldBsngfvco-s&q�dBgjktwDgfvcaBbc�

¡B¹B�



�Kµ H7I�NÇ*3��'�IU�/ÈK*.�,$%*.�!"
��ilk�q�dfe¶ktm2o-dBw7�BktmngjktmnsÂotaFwÞ��kxbcv sngjk�yÞv wÞg�e¶dö}�aBp#vcbcv kts,lÂgjilk���b �7sngjmndBwÞq�d^e�ktm2o-dBw7�Bktmngjktmns�aFwzyÂgjilk
p#aF|Bwlktg�q¨d^e�ktm�o-dBw7�Bktmngjktmns+­�gjilk	q�dfe¶ktm©o-dBw7�Bktmngjktmns&dK}lgjilk	��aBo-�l�zp£su�Dsngjk�pØaFmnk¦o-dBwls^vcy�ktmuk�y�aFs�qzaFmng¸dK}
gjilk
��aBo-�l�zp£su�Dsngjk�p¦±j�

�KµU�1� u^] RvI�NP*.��'�IK�/ÈU*3�!$%*.�,"
Ô �Xilk#«�ªÝµ�«�qKmnd��·k�o-g½e°vcbcb�wKktk�y°wzv wlkrq�dfe¶ktm�o-dBwD�Bktmngjktmus°­j¡B¹B¹~� � ø+�K¹~ù.±ze�izvco�i¥e©vcbcb~}_ktk�y¥aBbcb7gjilk
�~b �7sngjmndBwls
v w$gjilk+»�µ¥su�Dsngjk�p¦�½��ilk�q�d^e�ktm
o-dBw7�Bktmngjktmns½e©vcbcbD��k°v wlsugfaBbcb k�y¥v w�v wzyKv ��vcy��4aBbB�l�zvcbcyKv wl|Bs
e°v gji�gjilk�v m°aFsusnd�otvcaFgjk�y�»�µ sn�7sngjk�p#�

Ô «�aBoQiÂo-dBw7�Bktmngjktm©o-dBwKs^v sngjs½dK}�gjiKmnktkrdKvcb ºuvcp#prktmnsnk�y°�Kwzv gjs
­�dBwlk	sngjktqlºuy�d^e�w$gjm^aFwls^}_dBm^prktmV��dBwKk�sugjktqlº
�Kq gjm^aFwKs^}@dBmVprktm°aFwzy¦dBwlk°izv |BilºQ�BdKb gfaF|Bk+mnk�o-gfv �Kktm^íF�zb gjktm^v wl|$gfaFwl�~±�v wlsngfaBbcb k�y{dB�lgjs^vcy�k°dBwxa	gjm^aFwKsnº
}_dBm^prktm�qzv gf�°��ilk©dB�lgjql�lg�q�dfe¶ktm.v s#o-dBw7gjmndKbcb k�yM��vca$aFw]aB�cot�.bcv wlk$o-dBw7gjmndKbcb ktm¦v wlsugfaBbcb k�y�v wls^vcy�k©gjilk
�K�zvcbcylv wl|K�

Ô �Xilktsnk�wzv wKkXq¨d^e�ktm¸o-dBwD�Bktmugjktmnsze°vcbcbS��kXmnk�o-�lq�ktm^aFgjk�y
}_mndKp³ªz«�¬�aFw4y¸mnk�v wlsngfaBbcb k�y°v w{«�ªÝµ�«+e©v gjiKdB�lg
p	d�ylv �4otaFgfv dBw�gjdMgjilk©q¨d^e�ktm�qzaFmngf��«�b k�o-gjmndBwzvco.o-m^aFgjktsre©vcbcblizaj�Bk.gjdM��k
mnktqzbcaBo-k�y{��k�otaF�lsnk©dK}¨gjilk
wKkte³mnk�prdBgjktºuo-dBw7gjmndKbKsn�Dsugjk�p#�

�KµU�1� hi #jK��*.$xRvI�NP*.��'�IK�/ÈU*3�!$%*.�,"
Ô �Xilk�«�ªÝµ�«üqlmud��·k�o-g.e©vcbcbzwlktk�y�¢F�K¹Mq�dfe¶ktm�o-dBwD�Bktmugjktmns#gjd¾}_ktk�y�gjiKk�p¦aF|Bwlktgjs^�xÙ¸v q�dKbcaFm+q�dfe¶ktm
o-dBw7�BktmngjktmnsXe°vcbcbD}_ktk�y&gjilkr�B¢Bîro-dBmnmuk�o-gjdBm½p¦aF|Bwlktgjs^��aBbcb^gjilk¶dBgjilktm�p#aF|Bwlktgjs�e©vcbcbf�¨kr}@k�y��7�	�lwzv q�dKbcaFm
q�d^e�ktm.o-dBwD�Bktmngjktmus^�

Ô �Xilk¥dB�lgjql�lg.q�dfe¶ktm#m^aFgfv wK|Bs#dK}�gjiKk¥q¨d^e�ktm�o-dBw7�Bktmngjktmns�bcv k¥��ktg�e¶ktktw�¡B¹$� aFwzy]®B�c® ë � ­�snktk
�4aF�zb k�ìB¡�}_dBm¥}_�lmngjiKktm$y�ktgfaBvcb sV±j��ù�bcaFmu|BkMmVaFwl|Bk$dK}�o-�lmnmuktwDg°m^aFgfv wl|Bs�v s+mnk��f�zv mnk�y d^e©v wl|�gjd�gjilk
yKv f ktmnktw7g�ktwlktmu|Kv kts°v w�gjilk�mnktgj�lmnw2bcv wlktsV�

Ô þ�q�gjd�¹B�c� ëa� ùhgjilk°q�dfe¶ktm+o-dBw7�Bktmngjktmns�e©vcbcbl��k°sn�lqlq4bcv k�y#�7��gjilk°�K¹B¹ � wlktg e�dBmn�~�XaF��df�Bk.gjilkt�
e°vcbcb)��k¦ylv mnk�o-gfb �$sn�lqlq4bcv k�y°�D�Mgjilk{¡B§�� � wlktg�e¶dBmn��­�k�v |BiDg��lwzv gjsV±j�

Ô �Xilk¦p#aF|Bwlktg�q�d^e�ktm.o-dBwD�Bktmngjktmus&e©vcbcb7��k¦v wlsugfaBbcb k�y�v w�g e�d�o-dBwD�Bktmngjktm��l�zvcbcyKv wl|Bs^�
Ô þ�q�gjdÂp	k�ylv �zpÿq�dfe¶ktm{­�_é �B¹.�7�²±¶sne©v gfoQiKºuprd�yBk#gjdBq�dKb dB|B��e°vcbcb���k°�Ksnk�yl�$µ�dBm�i4v |Bilktm	q�dfe¶ktm^�
e¶k
e©vcbcb��lsnk	gji7�Dm^v sugjdBm°bcv wlktºuo-dKp#p��lgfaFgjk�y¦gjdBq�dKb dB|B���

Ô ù½g{gjilk2prdKprktw7g#e¶kÂy�d�wKdBg+ktwD�~v s^aF|Bk�gjd�mnkt�lsnk2ªz«�¬³q¨d^e�ktm�o-dBwD�Bktmngjktmus�}_dBm «�ªzµ�« p#aF|BwKktgjs
��k�otaF�lsuk�gjilk©k�b k�o-gjm^vcotaBb�oQizaFm^aBo-gjktmVv sngfvco-s¦­jo-�lmnmnktw7g°aFw4y+�BdKb gfaF|Bk�±raFmnk��Bktmu�2ylv f ktmuktwDg.aFwzy+mnk�p	dBgjktº
o-dBw7gjmndKb�su�Dsngjk�p	s&v wzo-dKprqzaFgfv �4b k�� ß kt�BktmngjiKk�b ktsns^�¨aFg�a
bcaFgjktm�sngfaF|Bk��¨v g�p#aj�.��k¸q�dBsns^v �zb k¸gjd
ktw7��v sVaF|Bk
mukt�ls^v wl|MsndKprk°q�dfe¶ktm�q4aFmngjsrdK}�ªÝ«�¬2q�d^e�ktm#o-dBw7�Bktmngjktmns^��ù qKmnk�otv snk¥o-dBsngrsngj�zy��¥e©vcbcbKizan�Bk°gjd$��k
yBdBwlk¦aFg�gjizaFg�gfvcprk
gjd y�ktgjktmVp#v wlk	e�ilktgjiKktm�gjizv s©v s&k�o-dBwldKp#vcotaBbc�
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Location
a

Energy
b

Magnet
c

Number
d

I [A]
e

Voltage drop
f

Power converter
g

Power converter
g

Number of
d

[GeV]
h

Type of magnetsi Magnet Family estimationj Voltage
f

Power Power
in series
k

[V]
h

[V]
h

[kW]
h

Converters
l

Arc (2
m

πn )o 4.3
p

MBAL
q

48
p

262
r

0.015
s

0.720
s

34
t

223
r

58.3
u

2
r

7.8
v

MBAL 48 475 0.015
s

0.720
s

37
t

379
t

180.0 2
11.3 MBAL 48 688

w
0.015
s

0.720
s

43 538
u

370.4
t

2
14.8 MBAH

q
48
p

991
x

0.021
s

1.008 39
t

1038 1028.6 2
r

18.3 MBAH 48 1225 0.021
s

1.008 48 1283 1571.4 2
21.8
r

MBAH
q

48
p

1460 0.021
s

1.008 46
p

1518 2215.8
r

2
r

Total arc dipoles: 12

Arc (2
m

πn )o 4.3 MQAL 12 119 0.027
s

0.324
s

39
t

78
v

9.2
x

6
w

6
w

119 0.027
s

0.162
s

39
t

58
u

6.9
w

4
p

7.8
v

MQAL 12 174 0.027
s

0.324
s

36
t

92
x

16.1 6
w

6
w

174 0.027
s

0.162
s

36
t

64
w

11.2 4
p

11.3 MQAL 12 248 0.027
s

0.324
s

33
t

113 28.1 6
w

6
w

248 0.027
s

0.162
s

33
t

73
v

18.1 4
14.8 MQAH

q
12 331

t
0.025
s

0.300
s

43
p

142 47.1
p

6
w

6
w

331
t

0.025
s

0.150
s

43 93
x

30.7
t

4
18.3 MQAH

q
12 406

p
0.025
s

0.300
s

42
p

164 66.5
w

6
w

6
w

406 0.025
s

0.150
s

42 103 41.8 4
21.8
r

MQAH
q

12 476
p

0.025
s

0.300
s

50
u

193 91.8
x

6
w

6
w

476 0.025
s

0.150
s

50
u

121 57.8
u

4
Total arc quadrupoles:
y

60
w

Arc (2
m

πn )o 4.3
p

MSAL
q

12 2.2
r

0.076
s

0.912
s

12 14 0.0
s

4
p

7.8
v

MSAL
q

12 4.8
p

0.076
s

0.912
s

25
r

29
r

0.1
s

4
p

11.3 MSAL 12 6.9
w

0.076
s

0.912
s

36
t

42 0.3
s

4
14.8 MSAH

q
12 5.0

u
0.791
s

9.492
x

26
r

73
v

0.4
s

4
p

18.3 MSAH 12 6.4
w

0.791
s

9.492
x

33
t

94
x

0.6
s

4
21.8
r

MSAH
q

12 7.9
v

0.791
s

9.492
x

42
p

117 0.9
s

4
p

Total arc sextupoles 24

Spreader 1
z

All MBSC 1 1376 0.025
s

0.025
s

11 45 62.5
w

2
Spreader 2
z

4.3...21.8
p

MBSS
q

18 1413 0.028
s

0.504
s

11 723
v

1021.8 2
r

25.3 MBSN 3
t

1383 0.055
s

0.165
s

11 239 330.8
t

1
Spreader 3,4
z

4.3
p

MBSS
q

2
r

706
v

0.028
s

0.056
s

11 51
u

35.7
t

2
r

7.8
v

MBSS
q

2
r

1280 0.028
s

0.056
s

10 82
{

104.6 2
r

11.3 MBSS 4 926
x

0.028
s

0.112
s

12 116 107.1 2
14.8 MBSS

q
4
p

1213 0.028
s

0.112
s

12 148 179.3 2
r

18.3 MBSS 6
w

1000 0.028
s

0.168
s

10 178 178.0 2
21.8
r

MBSS
q

6
w

1191 0.028
s

0.168
s

12 212
r

252.6
r

2
r

25.3 MBSS 6
w

1383 0.028
s

0.168
s

11 243 336.5
t

1
Total Spreader dipoles:
y

18

Spreader
z

4.3
p

MQS
q

1 40
p

0.207
s

0.207
s

9
x

17 0.7
s

16
7.8
v

MQS 1 73
v

0.207
s

0.207
s

12 27 2.0 16
11.3 MQS 1 104 0.207

s
0.207
s

12 34
t

3.5
t

16
14.8 MQS

q
1 114 0.207

s
0.207
s

10 34
t

3.8
t

16
18.3 MQS 1 127 0.207

s
0.207
s

11 37
t

4.7 16
21.8
r

MQS
q

1 204
r

0.207
s

0.207
s

11 53
u

10.9 16
25.3 MQS 1 196 0.207

s
0.207
s

11 52
u

10.1 8
{

Total Spreader quadrupoles:
y

104

Return lines
|

4.3
p

MQRL
q

32
t

47
p

0.013
s

0.416
s

119 139 6.5
w

1
7.8
v

MQRL 32
t

85
{

0.013
s

0.416
s

108 143 12.2 1
11.3 MQRL

q
32
t

123 0.013
s

0.416
s

115 166 20.4
r

1
14.8 MQRH

q
32
t

126 0.016
s

0.512
s

118 183 23.0
r

1
18.3 MQRH 32

t
155 0.016

s
0.512
s

92
x

171 26.6 1
21.8
r

MQRH
q

32
t

185 0.016
s

0.512
s

110 205
r

37.9
t

1
Total return line quadrupoles: 6

w
Matching 4.3 MQM 1 26 0.207

s
0.207
s

26 31
t

0.8
s

8
{

adaptors} 7.8
v

MQM
q

1 41
p

0.207
s

0.207
s

42
p

50
u

2.1
r

8
{

11.3 MQM 1 67
w

0.207
s

0.207
s

47 61
w

4.1 8
{

14.8 MQM
q

1 90
x

0.207
s

0.207
s

45
p

64
w

5.7
u

8
{

18.3 MQM 1 113 0.207
s

0.207
s

42 65
w

7.4
v

8
{

21.8
r

MQM
q

1 136 0.207
s

0.207
s

50
u

78
v

10.6 8
{

Total Adaptor quadrupoles:
y

48
p

Linac
~

LEP MQ
~

1 11.76 0.066
s

0.066
s

29
r

30
t

0.4
s

72
v

Correctors
�

MCVA
q

1 2.5
r

12 12.000 30
t

60
w

0.2
s

44
p

Correctors
�

MCBA 1 3
t

7.3
v

7.300
v

30
t

52
u

0.2
s

552
u

Total correctors
y

596
u

Grand total:
�

940
x

Notes:
�
1.) Safety margin on current:5%

u
2.) Assuming 1 spreader, 1 recombiner
3.) Arcs powered separately
t
4.) Spreader/Recobiner powered seperately

R [Ohm]
�
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��ilk�«�ªzµ4«�aBoto-k�b ktm^aFgjdBmV��v gjs�v w#��k�o-gjdBm^�4kt´Dq�ktm^vcp	ktwDgfaBbzizaBbcb s¥aFwzy�snktmn�~vco-kM�K�zvcbcylv wl|Bs$aFmnk{ktsugfvcp#aFgjk�y�gjd
mnk��f�zv mnk aFqKqlmndf´~vcp#aFgjk�b �¾îB¹ ëx� ù.����ilk�Ü�«�» ß q�dfe¶ktmnºuylv sngjmVv �l�lgfv dBw¿v w4}@m^aFsugjmn�zo-gj�lmnk�v s$v w¿v gjs©qlmnktsnktw7g
sngfaFgjk wldBg�aF�zb k�gjd�qKmndf�~vcy�k�gjizv s�aBprdB�lw7g+dK}�q�d^e�ktm#��kt�BdBwzy�gjilk¥wlktk�y�s#dK}�gjilk2ªzÛ&Ü��4gjilkÂõl¬�õ]aFwzy
gjilk	dBgjilktm°v wlsngfaBbcbcaFgfv dBwls�dK}lgjiKk¦bcaF�¨dBmVaFgjdBmn������ilk#aBoto-dKp#p	d�ylaFgfv dBw�dK}Kgjilk¦«�ªzµ4«�q�dfe¶ktm½mnk��Y�4v mnk�prktw7gjs
e©vcbcb7gji7�ls½mnk��f�zv mnkrsn�l�KsngfaFwDgfvcaBb7kt´7gjktwls^v dBwKs�gjd+gjilkrizv |BilºQ�BdKb gfaF|Bk¥v wlsngfaBbcbcaFgfv dBwls&dK}ÝÜ�«�» ß ��vc� k��X��dBgji$gjilk
�K¹B¹~� � su�l�lsngfaFgfv dBw¾aFwzyMgjiKk¥îBî¤� � sn�l�lsugfaFgfv dBw¾aFg¦¬~m��kt�Bktsns^v w4�M�Xilk.ktwlktmn|B��gjmVaFwlsnq�dBmngrgjd2«�ªzµ4«öaFwzy
gjilk½q�dfe¶ktm�ylv sngjmVv �l�lgfv dBw+e©v gjizv w.gjilk�«�ªÝµ�«�aFmnk�a¶e°vcbcbV�¨k
v w7gjkt|Bm^aFgjk�y¦v w7gjd	gjilk�Ü�«�» ß q¨d^e�ktmX|BmVvcy+aFgXgjilk
izv |BilºQ�BdKb gfaF|Bk�b kt�Bk�b l#a¥ylv muk�o-g{îBî�� � otaF�zb k�bcv wK��}_mndKpÿgjilk�p#aBv w2sn�l�lsngfaFgfv dBw4��}@dBm�gjilk�«�ªzµ4«�p#aBoQi4v wlk
sn�7sngjk�prs¥­jp#aF|Bwlktgjs^�4�~b �7sngjmndBwls^�Ýktgfot�c±j�½aFwzy�v wlsnktmngfv dBw�dK}zgjilk�«�ªÝµ�«�|Bktwlktm^aBb ºQsnktmu��vco-k$sn�lqKqzb ��v w7gjd�gjilk
sndBºuotaBbcb k�y�¡B§�� � sugfaF�zb k{b d7dBq�dK} gjilk	wldBmngjiÂaFmuk�aB�

��iKk�yKv f ktmnktw7g#k�b k�prktw7gjs¦dK}�gjilk2«�ªzµ�«Þq�dfe¶ktm ylv sngjmVv �l�lgfv dBw]e©vcbcb4��k�y�kts^v |Bwlk�y�gjd2mnktsnq�k�o-g.gjilk
gjk�oQiKwzvcotaBbÝaFwzy+s^aB}@ktg �2o-dBwD�Bktw7gfv dBwls+p#aBv w7gfaBv wlk�y+s^v w4o-k
gjilk{o-dBwlsugjmn�zo-gfv dBw�dK}4ªÝ«�¬��

��¶��1� t IK #W
��ilk
«�ªÝµ�«2aBoto-k�b ktm^aFgjdBm¸mnktsuk�p��zb kts�ªÝ«�¬��Vsnktktw�}@mndKp¿gjiKk½q¨d^e�ktm�ylv sngjm^v �l�Kgfv dBw+q¨dKv w7gXdK}���v kte©�¸��iKk�p#aBv w
b dKaBy°k�b k�prktw7gjs�}@dBm¸gjilk#p#aBo�izv wlkrsn�7sngjk�prs¸e©vcbcb���k&q�dfe¶ktm
o-dBwD�Bktmugjktmns©}_dBm¶�~b �7sngjmndBwls
aFwzyMp#aF|Bwlktgjs^����ilk
qlmnktsuktwzo-k�dK}¨aFw�vcprq�dBmngfaFw7gXwD�4p���ktm�dK}�wldBwzbcv wlk�aFmrb dKaBy	k�b k�prktw7gjs¶e©vcbcblprdBsng�bcv �Bk�b �+mnk��Y�4v mnk�a¸izaFm^p	dBwzvco-s
�zb gjktm^�7gjd+dB�KgfaBv w¥gjilk	mnk��f�zv mnk�y$p#aBv w2�f�zaBbcv g��Me©v gji¥mnktsnq�k�o-g¸gjd���ÛJyr�/y�ktq�ktwzyKv wl|©dBw¥gjiKk¦y�k�p#aFwzy�s
}_dBm
�BdKb gfaF|Bk
sngfaF�4vcbcv g���v g	p¦aj�¦��k�wlk�o-ktsns^aFmu�#gjd�v wlsngfaBbcb~a�mnk�aBo-gfv �Bk
q�dfe¶ktm
o-dKprq�ktwls^aFgjdBm^�½��iKk.o-dKprq�ktwlsVaFgjdBm
e©vcbcb7aBb snd�mnk�y��zo-k�gjilkrb dKaBy�dBw.gjilk�îBî~� � su�lqlqzb ��gjm^aFwls^}_dBm^prktm½aFwzy�gjilk�îBî~� � otaF�4b krbcv wl�~�)aFs�gjilk�mnk�aBo-gfv �Bk
o-dKprq�dBwlktw7g�dK}Kgjilk{o-dBwlwlk�o-g�e©vcbcb)��k¦aFwlwzv izvcbcaFgjk�y�b d�otaBbcb ���

��iKk�bcaj�BdB�Kg°dK}4gjiKk�«�ªzµ�«£aBoto-k�b ktmVaFgjdBm o-dKprqzb kt´¾o-dKprqKm^v snkts°wzv wlk¦sVp#aBbcb¤su�lm^}�aBo-k¦�l�zvcbcyKv wl|BsM}_dBm
�~b �DsngjmudBw�sn�lqlqzbcv ktsV�Xv wDgjktmnsuq¨ktmusnk�yM�D��a¥ylv sngfaFwzo-k+dK}¶aFqlqlmudf´~vcp#aFgjk�b �x¡B¹B¹�pýaBb dBwl|�gjilk�bcv wzaBot�$«�aBoQi�dK}
gjilktsnk+e°vcbcbK��k.sn�lqKqzbcv k�y{�D��aFw¾¡B§�� � otaF�zb k���bcaBvcy�v w¾a¥yB�zo-grdBm	|KaBbcb ktmn����aBb dBwl|¥gjiKk�bcv wzaBot�{�Xilk$¡B§~� �
ylv sngjmVv �l�lgfv dBw2e°vcbcb~��k v w2gjiKk�p#aBv wü«�ªÝµ�«�sn�l�KsngfaFgfv dBwz�{� g$v s$aFw7gfvcotv qzaFgjk�y gjizaFg©gjilk�p#aF|BwKktg�sn�lqKqzbcv kts
e©vcbcbl�¨k$o-dBwzo-ktw7gjm^aFgjk�y�v w g e�dMsnktmn�~vco-k°�l�zvcbcylv wl|BsV��dBwlk$aFg&k�v gjilktmrktwzy#dK}¨gjilk¥bcv wzaBot��«�aBoQi�dK}�gjilktsnk©e©vcbcb
��k�|Kv �BktwxaFwxaByk�jaBo-ktwDg#¡B§�� � sn�l�lsugfaFgfv dBwz� ildB�ls^v wl|¦gjilk©wKk�o-ktsns^aFmn�Â¡B§~� � sue©v gfoQil|Bk�aFm¦}_dBm�gjilk$p¦aF|Bwlktg
q�dfe¶ktm�sn�lqKqzbcv kts^�

��iKk©|BktwlktmVaBb ºQsnktmn�~vco-k b dKaByMe©vcbcb�o-dKprqlm^v suk°gjiKk°su�lm^}�aBo-k©�l�4vcbcylv wl|Bsrwlktk�y�k�y�}_dBm	gjilk$yKv f ktmnktw7g	sn�7snº
gjk�prs^��aFs
e¶k�bcb�aFs�gjilk+g e�d kt´Dq�ktm^vcp	ktwDgfaBb¨izaBbcb sV����ilk.|Bktwlktm^aBb ºQsuktmn��vco-k�b dKaBy�v w�gjiKk#�¥��p b dBwl|Â«�ªzµ�«
gj�lwlwKk�b)e©vcbcb���k
su�lqlqzbcv k�y�}_mndKp g�e¶d{gj�lwKwlk�b)sn�l�KsngfaFgfv dBwls^�zbcvcp#v gfv wl|¦gjiKkMp#aF´~vcp��4pØb dfe�ºQ�BdKb gfaF|Bk#sn�lqlq4b �
ylv sngfaFw4o-k
gjd �B¹B¹¦p¦�

��iKk+«�ªÝµ�«]aBoto-k�b ktm^aFgfv wl|�otaj�~v gfv kts�e©vcbcbD��krgjilk#õlÜüotaj�~v gfv kts°}_mndKp ªÝ«�¬¨��«�ªÝµ�«�e©vcbcbDgji7�ls½mnk��f�zv mnk
aMp#a!�·dBm#o-mn�BdB|Bktw4vco°v wKsngfaBbcbcaFgfv dBwz�.µ�mndKp gjilk°q�dfe¶ktm.ylv sugjm^v �l�lgfv dBw�q�dKv wDg�dK}��~v kte aMìB�cì~� � sn�l�lsugfaFgfv dBwz�
dK}¸a�y�ktsVv |Bw¿vcy�ktw7gfvcotaBb¤gjd gjizaFg�gjd��¨k¦�lsnk�y�}_dBmMªzÛ&Ü���v s©qlmudBq¨dBsuk�yl����ilk¦sn�l�lsngfaFgfv dBwÂe©vcbcb~��k+ildB�Ksnk�y
e©v gji�gjiKk{p#a!��dBm©o-mn�BdB|Bktwzvco©v wlsngfaBbcbcaFgfv dBwls^�
��¶��1� ÅÇÆ(* Möt�]�M RvI�NÇ*3���(*.$wNPIU���
��ilk�q�dfe¶ktm�mnk��f�zv mnk�p	ktwDgjs¥dK}°«�ªzµ4«ØaFmnk�sn�zo�i³gjizaFg2aFwhaBylylv gfv dBw4aBb¸�K¹B¹�� � q�dfe¶ktm�gjm^aFwKs^}@dBmVprktm�v s
mnk��f�zv mnk�yl�#� g$v s^�Ýildfe¶kt�Bktm^�zwldBg�sugjm^aBv |BiDgf}_dBmne	aFm^y�gjd�v wlsngfaBbcb�v g{v w2gjiKk¦�K¹B¹�� � sn�l�lsngfaFgfv dBw4��aFs°gjizv s^�¶v w
v gjs	qlmnktsuktwDg+bcaj�BdB�lgf�~d�f ktmns	dBw4b ���l�Bk.�zaj�7s^��aBbcb�aBb mnk�aBy�� d�oto-�lq4v k�yl�+�ld�o-mnk�aFgjk�a©s^v ´7gji��zaj� e©v gjizv w�gjilk
kt´~v sngfv wl|¦su�l�lsngfaFgfv dBwz�Ý}@dBm�gjiKk{prdBsng.aBy��)aFw7gfaF|BktdB�ls�sndKb �lgfv dBw�}@mndKp gjilk{v wlsugfaBbcbcaFgfv dBw q�dKv w7g�dK} ��v kte©��gjilk
�K¹B¹~� � v wzo-dKp	ktm¦}@mndKp ÙzdKv s{�KdKbcb dBg	e©vcbcbli4aj�Bk+gjd$��k$prd^�Bk�y�}@mudKp v gjs	qKmnktsnktw7g&q�dBs^v gfv dBw�gjd�a�q¨dBsVv gfv dBw
df�Bktm�gjilk¦}_�lgj�lmnk	gji4v m^y¥o-dKprq�ktwls^aFgjdBm^�

��iKk�kt´7gjktwls^v dBwls¶gjd�gjilk.îBî~� � o-dKprq�dB�lwzy¦otaFwM��k©y�dBwlk.v w¦gjilk&s^aBprk�eran��aFs�gjiKdBsnk.}_dBm�ªz«�¬�®B¹B¹B�
Ù¸«�¢�aFw4y�õl«�Û�¡B�¥��ilk�îBî�� � sn�Dsugjk�p sngfvcbcb�izaFs�qzbcaBo-k }_dBm	dBwlk v wzo-dKprktmMaFwzy$dBwlk�}_ktk�y�ktm^�¥��iKk¥îBî~� �
q�dfe¶ktm.otaF�4b k$bcv wl��gjd{gjilk$«�ªzµ4«üaFmnk�a�e©vcbcbK��k{bcaBvcy�v w�a{o-mndBsnsnºuo-dB�lw7gjmn��gjmuktwzoQi�gjd�aj�BdKvcy�o-dBizaF�zv gfaFgfv dBw
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e©v gji�ylv f ktmuktwDg	bcv wl�7s�v wMgjilk°¬¤m��kt�Bktsns^v w$|KaBbcb ktm^v kts^���Xilk�mndB�lgfv wK|�sngfvcbcb�izaFs�gjd°��k©y�ktgjktm^p¦v wlk�yl�¸��ilk©îBî~� �
sngfaFgfv dBw]v w�gjilk¦«�ªÝµ�«¾aFmnk�a
e©vcbcb7��k	dK} gjilk	s^aBprk{yBkts^v |BwÂaFs�gjiKk¦îBî�� � sn�K�lsngfaFgfv dBwls©v w�ªÝ«�¬�íBªÝÛ�Ü��

��iKk�izv |BilºQ�BdKb gfaF|Bkxylv sngjmVv �l�lgfv dBwxdK}�gjilkÂ«�ªÝµ�«ÿaFmnk�a¥e©vcbcbX�¨k�o-dBwzo-ktwDgjmVaFgjk�y�aFmndB�KwzyxaFw£¡B§~� �
sn�l�KsngfaFgfv dBw2dK}4gjilk¦s^aBprk�yBkts^v |Bw¿aFs¥v s��7wldfe�w¿}_mndKp gjilk{kt�BktwÂq�dKv w7gjs�dK}¸ªÝ«�¬�íBªÝÛ�Ü���vc� k���a+qlm^vcp#aFmn�
�l�lsu�zaFm�}@dBm�gjilk©p#aBo�izv wlk�sn�7sngjk�prsr}@k�y¦}@mndKpÞgjilk©îBîBíB¡B§Ý� � gjm^aFwls^}_dBm^prktm�aFwzy#aFwldBgjilktm�qlm^vcp#aFmu�©�l�Ksn�zaFm^�
}_k�y¦}_mndKpügjilk�wKdBmngjilºuaFmnk�a�wldBwlºQql�l�Bk�y¦b dDdBqz�¸��iKkP�cp#aBoQi4v wlk)�B�l�Ksn�zaFmXe©vcbcbl}_ktk�y	gjiKmnktk�snk�o-dBw4ylaFmn�.sne©v gfo�ilº
��dKaFm^y�s^��e�izvco�i¦sn�lqKqzb �.gjilk��~b �DsugjmndBwls	aFwzy	gjilk&g�e¶d$¡B§~� � sne°v gfoQi7�¨dKaFmVy�s^��dBwlk°v wMk�v gjilktm¶dK}7gjilk.p¦aF|Bwlktg
sn�lqKqzb �	sn�l�lsugfaFgfv dBwls^�¸��ilktsnk¸sn�K�lsngfaFgfv dBwlsXe©vcbcb^��k¶s^vcp#vcbcaFmXgjd	gjildBsnk½dK} aFw+d�yKy�q�dKv w7g4dK}¨ªÝ«�¬�íBªzÛ&Ü��fù�wD�
izv |BilºQ�BdKb gfaF|Bk°izaFm^p	dBwzvco-s��zb gjktmns.aFwzy¥o-dKprq�ktwls^aFgjdBm&e©vcbcb)��k#o-dBwlwlk�o-gjk�y¦gjd#gjilk¦p#aBo�izv wlk
sue©v gfoQi7��dKaFm^yl�

��iKk¶|BktwKktm^aBb ºQsnktmn�~vco-k©b d7dBq+dK}Bgjilk
«�ªzµ�«Mgj�lwlwlk�b^e©vcbcb^dBm^v |Kv wzaFgjk�}_mndKp¿gjilk¸|BktwlktmVaBb ºQsnktmn�~vco-k�sne©v gfo�ilº
��dKaFm^yl�¸��ilk.y�kts^v |BwMdK})gjilk&k�b k�o-gjm^vcotaBb7sn�7sngjk�p�dK})gjilk�gj�Kwlwlk�bBsu�l�lsngfaFgfv dBwls¸e©vcbcb���k��zaFsnk�y�dBw$gjizaFg¶dK}7gjilk
ªÝ«�¬�íBªzÛ&Ü�sugj�l�lºQgj�lwlwKk�b s^�

��¶���� u *3 #')$%01ÈK* RvI�NP*.��'�IK24Rv*3��"% #$�0BIU�  K�(WVÆ( K�,24IK��0B')"V��MB$�*3�!"
��ilk.v wlsngfaBbcbcaFgfv dBwls½e°vcbcb���k�sVvcp#vcbcaFm�gjd.gjildBsuk.aBb mnk�aByB� v wlsngfaBbcb k�y$}_dBmrªz«�¬�� �Xilk�mnk�aBo-gfv �Bkrq�dfe¶ktm
o-dKprq�ktwlº
s^aFgfv dBw¥e©vcbcb���k��zaFsuk�y
dBw�a�sngfaFgfvco�sndKb �lgfv dBwz�D�ls^v wK|$prdBsugrbcv �Bk�b �{gjiD�7m^v sngjdBmns¸dBm¸�tê
Ù¸��sraFs¸sne°v gfoQilkts^����ilk
�zb gjktmns�e©vcbcbB��k©ªzÜ�snktm^v kts	otv m^o-�zv gjs¶e©v gji�aFqlqlmndBqlmVvcaFgjk©ylaBprqzv wK|{aFwzy¦otaFq4aBotv gjdBm	yKv s^oQizaFmu|Bk�gjm^aFwlsV}@dBm^p	ktmns^�
��ilk.�zb gjktmMotv m^o-�zv gjs
e©vcbcb¨��k.gj�lwlk�y{gjd�gjiKk¥o�izaFm^aBo-gjktm^v sugfvco
izaFmVprdBwzvco.}@muk��Y�lktw4otv kts
dK}~gjilk�b dKaByK��aFs	e¶k�bcb
aFs�gjilk¦p¦aBv w�wldBwzo�izaFm^aBo-gjktm^v sngfvco©}@muk��Y�lktw4otv kts½�¨ktg e�ktktw��B¹�Û�¼¦aFwzy°gjilk¦b dfe¶ktsng.oQizaFm^aBo-gjktmVv sngfvco½dBwlk�����ilk
mnk��f�zv mnk�y.suqzaBo-k	dBw�gjilk	|BktwKktm^aBbÝbcan�BdB�lg°o-d^�Bktmns&gjiKk	wlk�o-ktsns^aFmn�$snq4aBo-k{}@dBm�gjilktsnk{v wlsugfaBbcbcaFgfv dBwls^�

��¶���� q  #��*+RvI�NP*.�
ù³o-ktmngfaBv w.wD�4p���ktm¤dK})«�ªzµ�« v wlsugfaBbcbcaFgfv dBwls�e©vcbcbt�lw4y�dB�l�lgjk�ylb ��mnk��f�zv mnk��4aBoQ�7ºQ�lq�sn�Kqlqzbcv kts^����ilk�s^v gj�4aFgfv dBw
dK}X«�ªzµ�«��4}·aFm+aje	aj��}@mndKphdBgjilktm+Ü�«�» ß v wlsngfaBbcbcaFgfv dBwlsV�Xv s&s^vcp¦vcbcaFm�gjdMgjizaFg�dK}XprdBsng�dK}¨gjilk¥ªÝ«�¬�íBªÝÛ�Ü
aBoto-ktsns$q�dKv wDgjsV�üùý�zaFs^vco¦qlmndBq�dBs^aBb�e�dB�zbcy2��k�gjd�k��Y�zv q¿gjilk�«�ªÝµ�« o-dKprq�dB�lwzy¾­jaFmnk�a |BmndB�lqzv wl|üaBbcb
snktmn�~vco-k
�l�4vcbcylv wl|Bs^±ze©v gjiÂa¦ylv ktsnk�b7|Bktwlktm^aFgjdBm�snktgf�7qlmudf�~vcylv wl|�aFsnsn�Kmnk�y�aFwzy°snk�o-�Kmnk�y.q�dfe¶ktm�gjd#gjilk	sVaBprk
kt´7gjktwDg�aFs v s¦�7wldfe�w�v w�ªÝ«�¬���«�aBo�i¾dK}�gjilkÂ}_dB�lm+gj�lwlwlk�b4su�l�lsngfaFgfv dBwls{e�dB�4bcy���k¥k��Y�zv qKq¨k�y e©v gji�aFw
�lwzv w7gjktmnmn�KqlgfaF�zb k
q�dfe¶ktm�su�lqlqzb ��­jþ&¬�õl±j�Ývc} wlk�o-ktsus^aFmn���4o-df�Bktm^v wl|$k�v gjilktm&e©v gji�dBm�e©v gjildB�Kg�mnk�y��lw4ylaFwzo-���
g�e¶d��B¹B¹¦p�snk�o-gjdBmns�dK}lgjiKk
gj�lwlwlk�bc�

��¶���G ����"%$% #M1M1 #$%01IK��"x01�V$%Æ(*X$%&��(��*3M
��ilk�«�ªÝµ�«�p#aF|BwlktgjsV�¶aFw4y¥dBgjilktm¥p#aBoQi4v wlk¦k�b k�prktw7gjs^�4e©vcbcb¤mnk��f�zv mnk a�otaF�zbcv wl|�aFs©�7wldfe�w¿}_mndKp ªz«�¬��
�-g.p��lsng&gjiD�ls���k�kt´7q�k�o-gjk�y¦gji4aFg.aMo-dBwls^vcy�ktmVaF�zb k©w7�zp���ktm�dK}�otaF�zb k¥bcaByly�ktmus&e©vcbcbKizan�Bk°gjdM��kMv wlsugfaBbcb k�y
v w�gjilk�prdBsng+y�ktwlsnk�b � q�dBql�zbcaFgjk�y¦snk�o-gjdBmns
dK}�gjiKk°gj�Kwlwlk�bc�.��ilk°k�b k�o-gjm^vcotaBb�snktmu��vco-k.e©vcbcb�}_�lmngjilktm�mnk��f�zv mnk
a�otaF�zb k�bcaByly�ktm�}@dBm.gjilkM|Bktwlktm^aBbzsnktmu��vco-kts�v w�gjilkMgj�lwlwlk�bc�½aFs.e¶k�bcb¶aFs�a{sndBºuotaBbcb k�y�sVaB}@ktg �¿y��zo-gfv wK|�}_dBm
k�prktmn|Bktw4o-�Dºubcv |Bi7g�otaF�zbcv wl|K��k�p	ktmn|Bktwzo-�7ºQsngjdBq�otaF�zb kts^�Xktgfot�]��ilk¦gj�Kwlwlk�b¶bcv |BiDgfv wl|�e©vcbcbz��k¦�K´Dk�y�gjd�gjilk
|Bktwlktm^aBb ºQsuktmn��vco-k¥otaF�zb k{bcaByKy�ktm©aFwzy.suildB�zbcy°gji7�ls���k¦aBy�k��f�zaFgjk�b �$q¨dBsVv gfv dBwlk�yl�

��¶���´ q &(242S #�!Q IK�72S #01�VR( K�, #24*3$�*3�!"
��ilk�p#aBv w2su�lqlqzb ��dK}½«�ªzµ�«¾e°vcbcb~��k�}_mndKp�gjiKk�«^y�µ]�K¹B¹~� � wlktg�e¶dBmn�~�$� g¥v s°qlmndBq�dBsnk�y$gjd]v wlsngfaBbcb¶a
¡B¡B¹ ëa� ù+���K¹B¹BíBîBîÝ� � gjm^aFwlsV}@dBm^p	ktm^�lvcy�ktw7gfvcotaBbBgjd
gjiKk½g�e¶d��lwzv gjs�v wKsngfaBbcb k�y¦}_dBm&ªÝ«�¬2aFwzy+ªz«�¬�®B¹B¹B�½��ilk
g�e¶d¦�Kwzv gjs©aBb mnk�aBy���v wlsugfaBbcb k�y�aFmnk
sugfvcbcb�mnk�bcaFgfv �Bk�b ��wKkte©�~v wlsngfaBbcb k�y�v wÂ¡B¢B§Bî¦aFw4y�¡B¢B¢B®B�lmuktsnq�k�o-gfv �Bk�b �³zl�l�lg
v w³®B¹B¹Bî$gjilk$dKbcy�ktsng.e©vcbcb4��k�®BíBì�v wDgjdxv gjs#qKmndBsnq�k�o-gfv �Bk�bcvc}@ktgfvcprk¥dK}&ìB¹M�Bk�aFmns^�xµBdBm#gjilk$gfvcprk$��kt�BdBwzy
ªÝÛ�Ü o-dKp#p#v snsVv dBwzv wl|K�½v g.e�dB�4bcy���kMsndB�lwzy�ktwl|Kv wlktktm^v wl|�gjd�q�dBsnsnktsns¥a¦gjizv m^y��lwzv gf����ilkM�K¹B¹�� � �zaj�
qlmndBgjk�o-gfv wK|�gjilk+gjm^aFwlsV}@dBm^p	ktm	e©vcbcb¨��k°dK}¶a.sngfaFw4ylaFm^y�y�kts^v |Bw4�M�Xilk�îBî�� � sne©v gfo�il|Bk�aFm�gjd��¨k�v wlsugfaBbcb k�y
e©vcbcb4izan�Bk�gjilk¥s^aBp	k�m^aFgfv wl|Bs aFs¦gjilk¥sne©v gfo�il|Bk�aFm{sud¾}·aFm#�Ksnk�yl�¿µ�dBm¦gjilk2«�ªÝµ�«hp¦aBoQizv wlk¥su�Dsngjk�p	s a
�B¹ ëx� ù.�¨îBîBíB¡B§~� � gjm^aFwKs^}@dBmVprktm�e©vcbcb���k°v wlsngfaBbcb k�yK�4� g¶e©vcbcbB��k&dK}~a�y�kts^v |Bw�aFs	otb dBsnk+aFs¶q�dBsnsVv �zb k�gjd°gjilk
�lwzv gjs¦v wKsngfaBbcb k�y2v w�gjilk ë kt�7m^v wløK¬~m��kt�Bktsus^v w¿o-dBwlwKk�o-gfv dBwls^�¥��ilk�îBî~� � otaF�zb k+�lwzv g	gjd2«�ªÝµ�«]e¶dB�zbcyM��k
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a#�B®B¹Mp#p98�dBm�q�dBsnsVv �zb ��a{îBìB¹¦p#p:8#aBb �zp#v wzv �zpØotaF�zb k���m^aFgjk�y¦�BdKb gfaF|Bk¥�B®B�c�~� � �)e°v gji�sndKbcvcy#kt´Dgjmn�4y�k�y� ªÝ¬�«�v wlsn�zbcaFgfv dBw4�

��¶��1µ t I.Na¸@ÈKIKM1$% KjK*+W(01"%$%�!01L(&�$%01IK�N�(�KºUº"�K���KºPÄ
��ilk�q¨d^e�ktm.ylv sngjm^v �K�lgfv dBwÂaFg�gjiKk
�K¹B¹BíB®BìB¹ � b kt�Bk�ble©vcbcb��Ksnk	sngfaFwzylaFmVy�v wzy��Ksngjm^vcaBb7k��f�zv qzprktw7gf��sn�Kqlqzbcv k�y
�lwzyBktm©�zbcaFwK�Bktg+dBm^y�ktm�o-dBw7gjm^aBo-gjs�v w³}_dBm^o-k2y��lm^v wK|�gjilk2o-dBwlsugjmn�zo-gfv dBwz����ilk�b dfe�ºQ�BdKb gfaF|Bk]ylv sngjm^v �K�lgfv dBw
e©vcbcb¤�¨k�p#aBy�k�an�)aBvcbcaF�4b k�aFs°wldBm^p¦aBb~sn�lqKqzb ����vc� k��¥wld��zaBo��DºQ�lqÞv wÞotaFsnk¦dK}½}�aF�zb g�z�aFsnsu�lmnk�y¥su�lqlqzb ����vc� k��
sn�lqKqzb �]�zaBoQ�Bk�y]�lq��7�¾gjiKk�qKmndBq�dBsnk�y�yKv ktsnk�b�|Bktwlktm^aFgjdBm�snktg�v w otaFsnk�dK}©}·aF�zb g�z+aFw4y2�KwzaBbcb �¾snk�o-�Kmnk�y
sn�lqKqzb ����vc� k����zaBo��DºQ�Kq�aFs aFw�aFsnsu�lmnk�y�sn�lqKqzb ���X�l�Kg¥v w£aBylylv gfv dBwxwldBg�o-�Kg#dBw]k�prktmn|Bktwzo-��sngjdBq4�Þ��ilk
b dfe�ºQ�BdKb gfaF|Bk�sn�lqlqzbcv kts{e©vcbcbXkt´~v sng�aFs¦|Bktwlktm^aBb ºQsuktmn��vco-k�sn�Kqlqzb ����}@dBm�bcv |BiDgfv wK|K�¸snd~oQ�BktgM�¨d^´Dkts�aFwzy�dBgjiKktm
|Bktwlktm^aBb ºQqK�lmnq�dBsnk��lsuk��&aFwzy¾aFs�y�k�yKvcotaFgjk�y�sn�lqKqzbcv kts }_dBm�bcaFmn|Bk�o-dBwlsn�zprktmus^��su�zoQi�aFs¦gjilkÂo-d7dKbcv wl|üaFwzy
�Bktw7gfvcbcaFgfv dBwz�4gjilk�o-mu�BdB|Bktwzvco-s$aFw4y¥gjilk#q�d^e�ktm$o-dBwD�Bktmngjktmus^����ilk bcv |Bi7gfv wl|�dK}zgjilk{qlmnk�p#v sukts^��aFs©e�k�bcb�aFs
|Bktwlktm^aBb�ylv sngjm^v �l�Kgfv dBwz��e©vcbcb�}_dKbcb dfe gjilk+s^aBprk�y�kts^v |Bw�aFs
�Ksnk�y$k�b snkte�iKktmnk�aFg{Ü�«�» ß �X��ilk�v wlsngfaBbcbcaFgfv dBw
o-dBw7gjm^aBo-gjdBm�aFg#gjilk�gfvcprk�dK}�o-dBwKsngjmn�zo-gfv dBw�e©vcbcb���k¥|Kv �Bktw¾gjilk�gfaFsn��dK}�yBkts^v |Bw£aFwzy�kt´Dk�o-�lgfv dBw¿dK}�gjilk
e¶dBmn�DsV�

��¶���¶ q  #��*.$ÌQ»"�Q/"%$%*.2S"
��ilk¦s^aB}@ktg ��sn�7sngjk�prs°e©vcbcb�}_dKbcb dfe gjilk¦sVaB}@ktg �¾v wlsngjmn�zo-gfv dBwKsMv w¿}_dBm^o-k��¸v w2q4aFmngfvco-�zbcaFm°s^aB}@ktg �¾v wlsngjmn�4o-gfv dBw
w7�zp���ktm��B��o-dBwzo-ktmuwzv wl|�gjilk$k�prktmn|Bktw4o-�ÂsngjdBq4��aFwzy�s^aB}_ktg��Þv wlsngjmn�4o-gfv dBw]wD�zp���ktm�ìB�B��o-dBwzo-ktmnw4v wl|�gjilk
gjm^aFwlsVp#v sns^v dBw�dK}�b kt�Bk�b ºuì�aBbcaFmVprs^�&ù&wKdBgjilktmrs^aB}@ktg ��aFsnq�k�o-gf�¨gjilk°s^aB}_ktg��]bcv |BiDgfv wK|K�¨e©vcbcb �¨k$y�kt�Bk�b dBq�k�yMgjd
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��izv s¦o�izaFqlgjktm
su�zp#p#aFm^v ¼tkts	gjiKk�o-dBwzotb �ls^v dBwls�dK}¤gjilk.qlmuk�bcvcp#v wzaFmn��y�kts^v |Bw�dK}Ýgjilk�otv ��vcb ºQktwK|Kv wlktktm^v wl|�aFsnº
q�k�o-gjs�dK} gjilk¦«�ªzµ�«�qlmud��·k�o-gf�

��iKk+p¦aBv w¥|B�zvcy�k�bcv wlkts�gfaF�Bktw�v wDgjd�o-dBwKs^vcy�ktm^aFgfv dBwÂ}_dBm½gjilk¦y�ktsVv |Bw¥e�ktmnk	gji4aFgf�¤aFs�}·aFm�aFs�q¨dBsus^v �zb k��
Ô gjiKk
e�ildKb k	qlmud��·k�o-g�suildB�zbcy.sngfan�$e©v gjizv wÂÜ�«�» ß aBbcb dBgjgjk�y bcaFw4yl�
Ô gjiKk
snk�b k�o-gjk�y¦dBqlgfv dBwls�sniKdB�zbcy�p#v wzvcp¦v ¼tk
gjilk¦otv �~vcb ºQktwl|Kv wlktktm^v wl|�o-dBsngjs^�
Ô gjiKk
snk�b k�o-gjk�y¦dBqlgfv dBwls�sniKdB�zbcy�p#v wzvcp¦v ¼tk
gjilk	ktw7��v mndBw4prktwDgfaBbzvcprqzaBo-gf�
Ô gjiKk
snk�b k�o-gjk�y¦dBqlgfv dBwls�sniKdB�zbcy�b k�aj�Bk°gjilk	q�dBsns^v �4vcbcv g���}@dBm°}@�lgj�Kmnk	kt´DgjktwKs^v dBwls^�
��iKk�p#aBv wÞdB�Z�·k�o-gfv �Bkts�dK}�gjilk]y�kts^v |BwÞe¶ktmnk�gjdÞaFsusnktsns$gjilk�gjk�oQilw4vcotaBb
}@k�aFsVv �zvcbcv g��¿dK}¸gjilkxotv �~vcb º

ktwl|Kv wlktktmVv wl|�qzaFmng.dK}�gjilk$qlmnd���k�o-g�aFs+e�k�bcb½aFs.gjd�|Kv �Bk2a{sndB�lw4y��zaFsVv s�}@dBm�o-dBsng.ktsngfvcp#aFgfv dBw4���-g°gfaF�Bkts
v w7gjd�aBoto-dB�lwDg½gjiKk.aFsnsu�zprqlgfv dBwls
aF|Bmnktk�y+�lq�dBw�v w¥gjilk�e�dBmu��v wl|.|BmndB�Kqz��aFwzy©gjiD�ls¸sniKdB�zbcy©�¨k+o-dBwls^vcyBktmnk�y
aFs¦v wzylvcotaFgfv �Bk+dK}~e�izaFg+o-dB�zbcyM��kMotaFmnm^v k�yMdB�Kg�ktú�otv ktwDgfb ���lwzy�ktm&gjilktsnk�aFsnsn�4prqlgfv dBwls^�.»�kt�lwlk�prktw7gjsrdBm
vcprqlmudf�Bk�prktw7gjs.aFmuk��)dK}zo-dB�Kmnsnk��)sngfvcbcb�q¨dBsus^v �zb k¦aFg©a#bcaFgjktm&sngfaF|Bk��

��iKk	qlmnd���k�o-g©v s©aFqlqlmudKaBoQilk�y v w�gjizv s�snk�o-gfv dBw]}_mndKp�g�e¶d#�~v kte�q�dKv wDgjs!l
Ô a¦y�kts^o-m^v qlgfv dBw�dK}KgjiKk
�)aFmVv dB�ls�qzaFmngjsV�7e©v gji�gjilk{p¦aBv w�|BktdKprktgjm^vcotaBbKqzaFm^aBprktgjktmus,z
Ô aFw�aBoto-dB�lw7g�dK} gjilk	e�dBmu��v wl|�prktgjild~y�s^�
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Ä<��Æ�Ä�Æ�Ä �¶ÈfÎKÈfÒ-Ô�É
��ilk¦otv �~vcb ºQktwl|Kv wlktktmVv wl|¦qlmud��·k�o-g�i4aFs���ktktwÂylv �~vcy�k�y�v w7gjd }@dB�Km�qzaFmngjs,l

Ô p¦aBoQizv wlk�gj�lwlwlk�b s©aFw4y�v w#��k�o-gjdBm
Ô su�lm^}�aBo-k
�l�zvcbcylv wK|Bs�aFwzy.sngjmn�4o-gj�lmnkts
Ô kt´7q�ktm^vcprktw7gfaBb¤aFmnk�aFs
Ô aBoto-ktsusnkts^�Ý}_ktwzo-kts.aFwzy�bcaFwzy�sVotaFqzv wl|K�

��e¶d#aBb gjktmnwzaFgfv �Bkts�i4aj�Bk½��ktktw�o-dBwls^vcy�ktmuk�y°}_mndKp¿gjilk¸�Bktmn�©��kt|Kv wlwzv wl|+aFwzy+aFmnk¸qlmnktsuktwDgjk�y+v w.gjizv sXsnk�o-gfv dBw4�

Ô ù+b gjktmnwzaFgfv �BkM¡B�7e©v gji$dBwzb �¦dBwlkrwlkteükt´7q�ktm^vcprktw7gfaBb7izaBbcbc�7ildB�ls^v wK|©izv |BiKºub �zp#v wldBs^v g �¦kt´7q�ktm^vcprktw7gjs^�
�-w�gjizv s#otaFsnk��Xb dfe�ºub �zp#v wldBs^v g ��kt´7q�ktm^vcprktw7gjs+o-dB�4bcy¦gfaF�Bk+q4bcaBo-k¥v w�gjilk°kt´~v sngfv wl|�«�Ü ß ì�izaBbcbc�.õ�ktk
µ�v |K�z§B¡B�

Ô ù+b gjktmnwzaFgfv �Bk¦®B��e©v gjiMg�e¶d.wlkte¾kt´7q�ktm^vcprktw7gfaBb�izaBbcb sV�¨}_dBm¶izv |Bilº¶aFw4y¦b dfe�ºub �zp#v wldBs^v g �¦kt´7q�ktm^vcprktw7gjs^�
õBktk{µ�v |K�¤§B®B�
�-w©�~v kte�dK}�gjilk�|B�zvcy�k�bcv wlkts�prktw7gfv dBwlk�y.aF��df�Bk��la�o-ktmngfaBv w.wD�4p���ktmÝdK}BdBqlgfv dBwls�}@dBm½otv �~vcb ºQktwl|Kv wlktktm^v wl|

gjk�oQiKwzvc�Y�Kkts+izaj�Bk¥��ktktw�snk�b k�o-gjk�yl�x�K�lwlwlk�bÝe¶dBmn�Ds�aFmnk�otaFmnmVv k�y�dB�Kg°�7��gjilkÏ�co-�lg�aFwzy�o-df�Bktm!��prktgjild~yl�
dBqlgfvcp#v ¼�v wK|{gjilk¥y�ktqlgji��7�¥mnk�}@ktmuktwzo-k©gjd�}_dBmnktsnktktw]o-dBsngjs¦aFwzy+ktw7�~v mndBwzprktw7gfaBb�vcprqzaBo-gf���Xilk��zaBbcaFw4o-k©dK}
gjilkMmnktsnq�k�o-gfv �Bk¥�BdKb �zprkts.dK}�kt´�otan�)aFgjk�yxaFw4y�mukt�zbcb�p¦aFgjktm^vcaBb s+izaFs�aBb snd���ktktwÞotaFmuk�}@�zbcb �¿b dDdB�Bk�yxaFgf� ù
otb dBsnk°kt�Bk.e©vcbcb���k
�Bktqlg�dBw]aBbcblsni4v k�bcylv wl|¦wKktk�y�s^�Ýv w�dBm^y�ktm&gjd�p¦aF�Bk©gjilk$bcaFwzy¦mnkt�ls^aF�zb k$}@dBm+aF|Bm^vco-�zb gj�Kmnk
aFwzy¦gjilk°ql�l�zbcvco�gjd{gjilk¥bcaFmn|Bktsngrkt´7gjktwDgrq�dBsns^v �4b k��ldBwzo-k.gjilk¥o-dBwlsngjmu�zo-gfv dBwxv s��Kwzv snilk�yl�½ù.bcb4ylvcprktwlsVv dBwls
|Kv �Bktw�iKktmnk�aB}@gjktm.aFmnk
gjd#��k¦o-dBwlsVvcy�ktmnk�y�aFs.v wDgjktmnw4aBbc�
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�Ê�ÎlÈ.ÐQÌ)ÎlÎlÈfÉÝÔ�ÎlÕ$Ê·Î.�YÈÌ_fÐQÑ�ÒP_uÔ�Ï^ÈfÒFÎ
��ilk	d^�Bktm^aBbcb4b ktwl|Bgji�dK} gjilk¦p#aBo�izv wlk
gj�lwKwlk�b~v s°ìB¢B®F�rp#�4� g°o-dKprqlm^v snkts°}@dB�lm°p#aBv w�snk�o-gfv dBw g��7q¨kts!l

Ô �Xilk¦bcv wzaBo¸gj�lwKwlk�bc�~b ktwl|Bgji�¡B¹B§B¡�p#�~o-mndBsns.ylvcprktwlsVv dBwls���pÁv w�e°vcy�gji��7�{�K�c§B¹�pÁv w�ilk�v |Bi7gf�
Ô �Xilk	snqlmnk�aByBktm©aFwzy�o-dKp��zv wlktm&gj�lwlwlk�b s©aFg��¨dBgji�ktwzy�s½dK} gjilk{bcv wzaBot��gjdBgfaBbÝb ktwl|Bgji�v wzotb �zylv wl|+gjiKk�v m
p¦aFgfoQizv wl|{snk�o-gfv dBwls&g�e©vco-k$®B¹B��p#�¤o-mndBsus©ylvcprktwlsVv dBwls��&pÁv w�e©vcy�gji¥�7��îB�cìB¹�pÁv w�ilk�v |Bi7gf�
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Ô �Xilk�mnktgj�Kmnwlºubcv wlkts�gj�lwlwlk�bc� b ktwl|Bgji�¡F�K¢B¡�p#� o-mndBsns	ylvcprktwls^v dBwKs���k�v wl|
kt´~aBo-gfb �¦gjiKk�s^aBprk.aFs
}@dBm�gjilk
bcv w4aBo¶gj�lwlwlk�bc��aFwzy©gjilkrsnqlmuk�aBy�ktm
aFwzy$o-dKp��zv wKktm½gj�lwlwlk�b s^�¸Û�ktwzo-k��~}_mndKp£dBwlk#aFm^o�gjd.gjilkrdBqlq�dBs^v gjk
dBwKk���gjilk�gj�lwlwlk�b�o�izaFm^aBo-gjktm^v sngfvco-s�aFmuk©vcy�ktw7gfvcotaBb�dBw{�¨dBgji¦s^vcy�kts^� p#aF��v wK|{v g�q�dBsns^v �4b k½gjdMy�dB�l�4b k½gjilk
bcv w4aBot��snqlmuk�aBy�ktm�aFwzy�o-dKp��zv wlktm.aFg©a#bcaFgjktm�sugfaF|Bk��

Ô �Xilk&g e�d�aFm^o-sV��gjdBgfaBb�b ktwl|Bgji¥g e©vco-kr�K�B¡�p#��o-mndBsns
ylvcp	ktwls^v dBwls¶�&pÿv wMe°vcy�gji{�7�+�K�c§B¹�p v wMilk�v |Bi7gf�
�Xilk�v w#��k�o-gjdBm¥otaj�Bktmnw]Ãld7dBmMv s¥aFg°gjilk¦s^aBp	k�b kt�Bk�b¸aFs©gjiKk¦gj�lwlwKk�bc�M� gjs¥ylvcprktwlsVv dBwls$aFmuk�ìB®�p�v w
b ktwK|Bgji��7��¡B��pØv w�e©vcy�gji��7�M�K�c§B¹�pÁv w�iKk�v |BiDgf�
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 ðÄê>¥�Æ�� ±(ó ê>¥�Æ�� ± èñÆ �×ÍÓ¿À¿ �"Å ÎÄêb������êÂí Ô¨Ï(Û ÍÓ¿Êà�» »(½G�×ÚæÅ Á�Ë Î(½�ÅÇÛÇÛ ¿Ê÷P»ÄÏ.½�¾�Í%��ÍÓ»ÄÆD¿ ² Æõ÷�¿ØÛ »�Ú Á�Ë�¿Î(½Ó»(Ý�º"¾âÛ ¿Àß(¿ØÛ Ï.º`¾öÏãÁ�½�Ï�ß(¿ØÛÇÛÇÅ º�ÎÜÑ�½�Ï.º�¿¶� ± èSÁ�»(º�Í%�ÕÚXÅÇÛÇÛ ÷�¿ãºÄ¿À¿Ø¾�¿Ø¾��×ÍÓ¿À¿��"Å ÎÄên��¡���êí ß(¿À½Óä^ÅÇÆDÃP»(½ÓÁ�Ï.º ÁÕÃ`Ï.½�Ï(ÆD¿ÀÁ�¿À½GÅ ÍOÁ�ËÄ¿D¾�Å Í¦Á�Ï.º`Ñ�¿øÔ	½¦»ÄÆáÁ�ËÄ¿�ÃÄ½�ÅÇÆÈÏ.½ÓäVÑ�» »ÄÛÇÅ º�ÎãÍÓÁ�Ï.Á�Å »(ºÃ� ý �È÷�Ý"ÅÇÛÇ¾�Å º�Î	�Á�»þÁ�ËÄ¿ÒÆÈÏ(Ñ$Ë`Å º�¿ Å Á�ÍÓ¿ØÛÇÔãÏ.º`¾ÜÁ�»ÒÁ�Ë�¿ ý ìéÙ ý ÇéÙéÏ.º`¾Üï*Û ä ÍÓÁ�½Ó»(ºÿ÷�Ý`ÅÇÛÇ¾�Å º�Î(Í¤êá¹�ºáß*Å ¿ÀÚò»ÄÔ�Á�ËÄ¿ÒÅÇÆDÃP»(½ÓÁ�Ï.º ÁÅ º ß(¿ÀÍÓÁ�ÆD¿Àº ÁçÑ�»(ÍÓÁDº�¿À¿Ø¾�¿Ø¾^÷P»(Á�Ë Ô	»(½ãÃÄ½�ÅÇÆÈÏ.½ÓäØÙÕ¾�¿ØÆÈÅ ºÄ¿À½�Ï(ÛÇÅ ÉÀ¿Ø¾�ÙñÏ.º`¾ Ñ$Ë`ÅÇÛÇÛ ¿Ø¾ÊÚãÏ.Á�¿À½�ÙñÅ ÁÈÅ Íã½Ó¿ØÑ�»ÄÆÈÆD¿Àº"¾�¿Ø¾Á�» Ô°»(½Ó¿ÀÍÓ¿À¿çÏVÑÀÛ Ý�ÍÓÁ�¿À½G»ÄÔÄ÷�Ý`ÅÇÛÇ¾ÄÅ º�Î(Í�Ù Ú�Ë`ÅÇÑ$ËöÚæÅÇÛÇÛ�ÆVÅ º`ÅÇÆÈÅ ÉÀ¿SÁ�Ë�¿VÛ ¿ÀºÄÎ(Á�ËÞ»ÄÔ�ÍÓ¿À½Óß*ÅÇÑ�¿SÎÄÏ(ÛÇÛ ¿À½�Å ¿ÀÍ�Ï.º`¾=Ã`Å Ã"Å º�ÎÄê
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� ù Ë�¿ ¾�Å ��¿À½Ó¿Àº ÁøÍÓä ÍÓÁ�¿ØÆDÍâ¾�¿ÀÍ�Ñ�½�Å ÷P¿Ø¾ÌÅ º Á�Ë�¿VËÄ¿ØÏ.Á�Å º�ÎÄÙ`ß(¿Àº
Á�ÅÇÛÇÏ.Á�Å »(º Ï.º"¾ÌÏ(Å ½Óî¦Ñ�»(º`¾�Å Á�Å »(º"Å º�Î Í¦ä
ÍÓÁ�¿ØÆãÍ¾(¿ÀÍ�Ñ�½�Å Ã�Á�Å »(ºÞÏ(ÆD»(ÝÄº
ÁOÁ�»ÈÏãÑ�» »ÄÛÇÅ º�ÎVÑÀÏ.Ã`Ï(ÑÀÅ Á2ä=»ÄÔl� ó èPï�º Ù�Ô°»(½OÚ�Ë`ÅÇÑ&Ë=»(º�¿üÍ�Ñ�½¦¿ÀÚ�î¦Ñ�»ÄÆDÃ�½Ó¿ÀÍ¦ÍÓ»(½GÑ&Ë`ÅÇÛÇÛ ¿À½Ë"Ï.Í�÷P¿À¿Àº Ñ�»(º�Í�ÅÇ¾�¿À½¦¿Ø¾�ê
� ù Ë�¿ã¿ØÛ ¿ØÑ�Á�½�ÅÇÑXÆD»(Á�»(½�»ÄÔ�Á�Ë�¿SÝ�º"Å Á�ÚXÅÇÛÇÛ ½Ó¿Øû�Ý`Å ½Ó¿ ²(² è*ïjº ê
� ù Ë�¿VÑ&Ë`ÅÇÛÇÛ ¿Ø¾(î&ÚDÏ.Á�¿À½Ê� ó ô ±(²�� ¸��"à�»�ÚÐ½¤Ï.Á�¿çÅ Í ±(²�
 Æ � �.Ë"ê
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ÍÓÁ�½¦»(ºÞ÷�Ý`ÅÇÛÇ¾ÄÅ º�Î(Í�Ù�Ô°½Ó»ÄÆòÏVÑ�¿Àº
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� ù Ë�¿ãÁ�»(Á�Ï(Û ÑÀÏ.Ã`Ï(ÑÀÅ ÁRäö½Ó¿Øû�Ý`Å ½Ó¿Ø¾âÅ ÍéÍÓ»ÄÆD¿ ± �! ¶º Ù ÚæÅ Á�Ë ÏDÁ�»(Á�Ï(Û�à�»�Ú ½�Ï.Á�¿ø»ÄÔ"Ï.½Ó»(Ý�º`¾G��¡(è�Æ � �.Ë`ê
� ù Ú�»çÍÓ¿ÀÃ`Ï.½�Ï.Á�¿æÍÓÝ�÷�î¦ÑÀÅ ½�Ñ�Ý"Å Á�ÍGË`ÏÓß(¿æ÷P¿À¿Àº Ñ�»(º�Í¤ÅÇ¾�¿À½Ó¿Ø¾�Ù�¿ØÏ(Ñ&Ë Ë`Ï�ß*Å º�ÎçË`Ï(ÛÇÔ�Á�Ë�¿SÁ�»(Á�Ï(ÛÕÑÀÏ.Ã`Ï(ÑÀÅ Á2äØê ù Ë�¿¾ÄÅ ÍÓÁ�½�Å ÷�Ý�Á�Å »(º¼ÚæÅÇÛÇÛ ÷P¿ ¾(»(º�¿çÚXÅ Á�Ë`Å º Á�ËÄ¿^Á�ÝÄº�º�¿ØÛ�Å Á�Í¦¿ØÛÇÔ¨ÙéÏ(Û »(º�Î Á�Ë�¿ ÛÇÅ º"Ï(ÑøÎÄÏ(ÛÇÛ ¿À½¦ä Ï.º`¾ÞÝ�ÃÒÁ�» Á�Ë�¿ÆVÏ(Ñ&Ë`Å º�¿ÞÁ�Ý�º�º�¿ØÛ"Á�¿ØÑ$Ë�º`ÅÇÑÀÏ(ÛGÏ(ÛÇÑ�»�ß(¿ÀÍ �[�����VÏ.ÁÈÁ�Ë�¿þÔ×Ï.½V¿Àº`¾Â»ÄÔ�Á�Ë�¿þÏ.½�Ñ�Í¤ê ¹ñ»þÚDÏ.Á�¿À½ Ñ�»
»ÄÛÇÅ º�ÎÿÅ ÍÔ°»(½Ó¿ÀÍÓ¿À¿Àº¼Ô	»(½GÁ�Ë�¿S½Ó¿ÀÁ�Ý�½¦ºþÛÇÅ º�¿ØÙ Ú�Ë�¿À½¦¿ãÁ�Ë�¿VÔ	¿ÀÚ ¾�Å ÍÓÍ�Å Ã"Ï.Á�Å º�ÎÞÅ Á�¿ØÆDÍGÚXÅÇÛÇÛ ÷P¿�Ï(Å ½¦î¦Ñ�»
»ÄÛ ¿Ø¾�ê
� ù Ë�¿V¾�¿ØÆÈÅ º�¿À½¤Ï(ÛÇÅ ÉÀ¿Ø¾�ÚãÏ.Á�¿À½GÍÓÝ�ÃÄÃ`Û äVÁ�¿ØÆDÃP¿À½�Ï.Á�ÝÄ½Ó¿VÅ Í ²(ó"� ¸�ê
� í º Ý`ÆG÷�¿À½N»ÄÔ"¾�Å Í�Ñ$Ë`Ï.½ÓÎ(¿æÃ�Ý`ÆDÃ�ÍSÔ°»(½�Á�Ë�¿çÅ º	
`Û Á�½�Ï.Á�Å »(ºÞÚãÏ.Á�¿À½XÏ.º"¾ö¾�½�Ï(Å º�ÍNÚXÅÇÛÇÛ ÷P¿úºÄ¿À¿Ø¾�¿Ø¾�êíNÁNÁ�Ë�¿ÈÆD»ÄÆã¿Àº
ÁNÁ�Ë�¿È¾�¿ÀÁ�Ï(ÅÇÛ ÍGº�¿ØÑ�¿ÀÍÓÍ�Ï.½Óä Ô	»(½NÁ�ËÄ¿úÍ¤Å ÉØÅ º�Î�»ÄÔ�Á�Ë�¿ÈÑ�» »ÄÛÇÅ º�ÎÞÔ×Ï(ÑÀÅÇÛÇÅ Á�Å ¿ÀÍXÔ°»(½NÁ�Ë�¿DÁ�½�Ï.º�Í�Ô°¿À½Á�Ý�º�ºÄ¿ØÛ ÍæÏ.º`¾X¿�� Ã�¿À½¤ÅÇÆD¿Àº
Á�Ï(Û Ï.½Ó¿ØÏ.ÍXÏ.½Ó¿øº�»(ÁNÚ�¿ØÛÇÛ�ï
ºÄ»�Ú�º`ê"¹�ÁøÅ Í�Ù ËÄ»�Ú�¿Àß(¿À½�Ù�ß(¿À½ÓäÜÛÇÅ ï(¿ØÛ äâÁ�Ë`Ï.Á�Á�ËÄ¿ã½Ó¿Øû®Ý"Å ½Ó¿ÀîÆD¿Àº Á�ÍüÚæÅÇÛÇÛ<÷P¿é»(º`Û ä ÏXÔ	½�Ï(Ñ�Á�Å »(ºÊ»ÄÔ Á�ËÄ»(ÍÓ¿é»ÄÔ�Á�Ë�¿=ÆVÏ(Å º^½¤Å º�Î	ë ÍDÏ.º"¾SÁ�Ë�¿ØÅ ½SÑ�»(ÍÓÁü¿ÀÍÓÁ�ÅÇÆVÏ.Á�¿�ÏXÑ�»(½Ó½Ó¿ÀÍ¦Ã�»(º"¾�Å º�ÎÃP¿À½�Ñ�¿Àº Á�Ï.Î(¿Øê
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� ù Ë�¿ãÁ�»(Á�Ï(Û ÑÀÏ.Ã`Ï(ÑÀÅ ÁRäö½Ó¿Øû�Ý`Å ½Ó¿Ø¾âÅ Í ±�
 ê>¥" ¶º Ù ÚXÅ Á�Ë ÏDÁ�»(Á�Ï(Û�àÄ»�ÚÐ½�Ï.Á�¿ø»ÄÔ"Ï.½¦»(Ý�º`¾ ± ð	¥.ðúÆ � �.Ë`ê
� ù Ë�½Ó¿À¿âÍÓ¿ÀÃ`Ï.½¤Ï.Á�¿öÍÓÝ�÷�î¦ÑÀÅ ½¤Ñ�Ý`Å Á�ÍÈË`ÏÓß(¿ö÷P¿À¿Àº Ñ�»(º�Í�ÅÇ¾�¿À½Ó¿Ø¾ÄÙñ¿ØÏ(Ñ$ËáÍÓÝ�ÃÄÃ`Û äPÅ ºÄÎÂÁ�ËÄ½Ó¿À¿â÷�Ý`ÅÇÛÇ¾�Å ºÄÎ(Í�ê ù Ë�¿¾ÄÅ ÍÓÁ�½�Å ÷�Ý�Á�Å »(ºÞÚæÅÇÛÇÛ ÷P¿È¾�»(º�¿çÏ(Û »(º�ÎVÁ�Ë�¿çÛÇÅ º`Ï(ÑüÎÄÏ(ÛÇÛ ¿À½¦ä �×Í¦¿À¿��ÕÅ Î(Í�êå¡ ± Ï.º"¾�¡ ² ��ê
� ù Ë�¿V¾�¿ØÆÈÅ º�¿À½¤Ï(ÛÇÅ ÉÀ¿Ø¾�ÚãÏ.Á�¿À½GÍÓÝ�ÃÄÃ`Û äVÁ�¿ØÆDÃP¿À½�Ï.Á�ÝÄ½Ó¿VÅ Í ²(ó � ¸�ê
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¸Õ» »ÄÛÇÅ º�ÎÊÁ�»�Ú�¿À½ÓÍVÏ.º`¾ ÏæÃ�½�ÅÇÆÈÏ.½¦äâÃ�Ý`ÆDÃ`Å ºÄÎVÍÓÁ�Ï.Á�Å »(ºÌÚXÅÇÛÇÛ�÷P¿Xº�¿À¿Ø¾�¿Ø¾ Ô	»(½DÁ�Ë�¿öÑ�» »ÄÛÇÅ º�ÎÊ»ÄÔ*Á�Ë�¿öÑ�½Óä(»(Î(¿Àº"ÅÇÑÏ.º`¾=½¦¿ØÔ	½�Å Î(¿À½¤Ï.Á�Å »(ºÒÑ�»ÄÆDÃ�½¦¿ÀÍÓÍÓ»(½ÓÍ��×Í¦¿À¿��ÕÅ Î(Í�êå¡ 
 Ï.º"¾�¡.ð	��ê

¸Õ» »ÄÛÇÅ º�ÎXÁ�»�Ú�¿À½ÓÍüÃ�½Ó»�ßPÅÇ¾�¿éÃ�½�ÅÇÆÈÏ.½¦ä�ÚDÏ.Á�¿À½SÏ.ÁãÏNÁ�¿ØÆDÃP¿À½�Ï.Á�Ý�½¦¿GÚ�Ë`ÅÇÑ$Ë Å ÍãÛÇÅÇÆÈÅ Á�¿Ø¾æ÷ ä�Á�Ë�¿XÛ »*ÑÀÏ(ÛP¾�¿ÀÚ�îÃP»ÄÅ º
Á�Á�¿ØÆDÃP¿À½�Ï.Á�Ý�½Ó¿Øê"¹�ºÈÃ�½�Ï(Ñ�Á�ÅÇÑÀÏ(ÛØÁ�¿À½�ÆDÍ¤Ù�Ô°»(½�Á�Ë�¿G½Ó¿ÀÎÄÅ »(ºç»ÄÔ~ÌN¿Àº�¿Àß Ï�Á�Ë�¿GÃÄ½�ÅÇÆÈÏ.½ÓäâÑ�»
»ÄÛÇÅ ºÄÎæÁ�»�Ú�¿À½üÚãÏ.Á�¿À½Á�¿ØÆDÃP¿À½�Ï.Á�Ý�½¦¿VÅ Í ² ð � ¸�ê
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ù Ë�¿ãÁ�»(Á�Ï(Û`Ñ�»
»ÄÛÇÅ ºÄÎÂÑÀÏ.Ã`Ï(ÑÀÅ ÁRäâ½Ó¿Øû®Ý"Å ½Ó¿Ø¾öÅ ÍæÏ.Í=Ô	»ÄÛÇÛ »�Ú�Í%�

Ë*½�ÅÇÆÈÏ.½¦ä Ñ�» »ÄÛÇÅ º�ÎÈ»ÄÔ�ÚãÏ.½�Æ�ÆÈÏ.Î(º�¿ÀÁ�Í ± �! ¶º
¸Õ½Óä(»ÞÑ�»ÄÆDÃ�½¦¿ÀÍÓÍÓ»(½ÓÍ ± ð3 ¶º
£ Û ä
Í¦Á�½Ó»(º�Í ±�
 ê>¥" ¶º
�O¿ØÔ°½�Å Î(¿À½�Ï.Á�Å »(ºÒÑ�»ÄÆãÃ�½Ó¿ÀÍÓÍÓ»(½¦Í ± ê ±  ¶ºù »(Á�Ï(Û ð ë  ¶ºù Ë`Å Í�ÚæÅÇÛÇÛØ÷�¿=Ï(Ñ&Ë`Å ¿Àß(¿Ø¾X÷ äÞÅ º�ÍÓÁ�Ï(ÛÇÛÇÅ ºÄÎÊÔ°»(Ý�½ãÑ�»
»ÄÛÇÅ º�ÎXÁ�»�Ú�¿À½ÓÍN»ÄÔ ±(²  Êº ÑÀÏ.Ã"Ï(ÑÀÅ Á2äV¿ØÏ(Ñ$ËÊÃ`Û Ý�Í�»(º�¿G÷`Ï(Ñ$ï
î&ÝÄÃÝ�º`Å Á�ê

4 <'5,³´/2<��65_Á�� <H/*J&7%9��
Æ`»(Á�ËþÁ�Ë�¿ÞÑ�½Óä(»(Î(¿Àº"ÅÇÑÈÏ.º`¾^Á�Ë�¿�½Ó¿ØÔ°½�Å Î(¿À½�Ï.Á�Å »(º Ñ�»ÄÆDÃ�½Ó¿ÀÍ¦ÍÓ»(½ÓÍSÁRä
Ã`ÅÇÑÀÏ(ÛÇÛ ä Ï(ÑÀÑ�¿ÀÃ�ÁÊÏ87:9 »ÄÔ�¥.ô ó £ Ù�Ú�Ë`ÅÇÑ$Ë¾�ÅÇÑ�Á�Ï.Á�¿ÀÍDÁ�Ë�¿æÃ�½�ÅÇÆÈÏ.½ÓäÊà�»�Ú ½¤Ï.Á�¿æº�¿ØÑ�¿ÀÍ¦Í�Ï.½ÓäØêÅ��»(½ÈÑ�»(º ß(¿Àº
Á�Å »(º"Ï(ÛÄÚãÏ.½�Æ ÆÈÏ.Î(º�¿ÀÁ�ÍDÁ�Ë�¿æÁ�¿ØÆDÃP¿À½�Ï.Á�Ý�½Ó¿S½¤Å ÍÓ¿ÚæÅÇÛÇÛ�÷�¿VÍÓ»ÄÆD¿ÀÚ�Ë`Ï.ÁøË`Å Î(Ë�¿À½�Ù�Ï.½Ó»(Ý�º`¾ ±(ë £ Ï(ÑÀÑ�»(½¤¾�Å º�ÎÞÁ�» Á�Ë�¿Â¾ÄÏ.Á�ÏÞÏ�ß�Ï(ÅÇÛÇÏ.÷`Û ¿Øê ù Ë�¿Èï*Û ä
ÍÓÁ�½¦»(º ÑÀÅ ½�Ñ�Ý"Å Á4ë Í
7:9 Å ÍGÍÓ»ÄÆD¿¤� £ ê

Ë*½¤ÅÇÆÈÏ.½ÓäÜÑ�»
»ÄÛÇÅ º�Îç»ÄÔ�ÚãÏ.½�ÆõÆÈÏ.Î(º�¿ÀÁ�Í ¡(è(è�Æ � �.Ë
¸Õ½Óä(»ÂÑ�»ÄÆDÃ�½Ó¿ÀÍÓÍ¦»(½ÓÍ ² è ± è�Æ � �.Ë
£ Û ä ÍÓÁ�½Ó»(º�Í ± ð	��¥�Æ � �.Ë
�O¿ØÔ°½�Å Î(¿À½�Ï.Á�Å »(º Ñ�»ÄÆDÃ�½¦¿ÀÍÓÍÓ»(½ÓÍ ±(ó è�Æ � �.Ëù »(Á�Ï(Û ð	¥�¥�¥�Æ � �.Ëù ËÄ¿ÀÍÓ¿éÃÄ½�ÅÇÆÈÏ.½ÓäöÑ�» »ÄÛÇÅ º�Î=à�»�Ú�î&½¤Ï.Á�¿ÀÍøÅ ºçÁ�Ý�½¦º ¾�ÅÇÑ�Á�Ï.Á�¿DÁ�Ë�¿�¾�ÅÇÏ(ÆD¿ÀÁ�¿À½ü»ÄÔ Á�ËÄ¿éÃ`Å Ã"Å º�Îøº�¿À¿Ø¾(¿Ø¾�Ù�ÑÀÏ(ÛÇÑ�ÝÄîÛÇÏ.Á�¿Ø¾�»(º Á�Ë�¿ã÷`Ï.Í�Å ÍG»ÄÔ"ÏVÆD¿ØÏ.ºöß(¿ØÛ »*ÑÀÅ Á2äö»ÄÔ"Ï.½Ó»(Ý�º`¾ ± ÆÊ�.Í�ê¹�ºçß*Å ¿ÀÚå»ÄÔ Á�Ë�¿úÁ�»(Á�Ï(Û à�»�Ú ½�Ï.Á�¿D»ÄÔ Á�ËÄ¿éÍÓÁ�Ï.Á�Å »(ºþÅ ÁSÅ Íüº�¿ØÑ�¿ÀÍÓÍ¤Ï.½ÓäÈÁ�»öÅ º�ÍÓÁ�Ï(ÛÇÛPÏGº
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äÃ�Ý�÷"ÛÇÅÇÑÈÏ.½Ó¿ØÏ.ÍXÍÓÝ`Ñ&Ë Ï.Í^ÆÈÏ(Å º ½Ó»ÄÏ(¾�Í�ê �ÕÅ º`Ï(Û*Í¦Ë`Å ¿ØÛÇ¾âÁ�Ë`ÅÇÑ$ï
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Ë�»ÄÛÇÏ.½�Å ÉÀ¿Ø¾È¿ØÛ ¿ØÑ�Á�½¦»(º ÍÓ»(ÝÄ½�Ñ�¿ è(ê ð
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Ä½Ó¿V¾�¿ÀÁ�¿ØÑ�Á�Å »(º ² ê ±
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