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h_9<CfAD5�9<CfCUAc=U5>A{9<H>S�L>AcJ�}~[\h�x9<5>Ac5���ADSijlk>JMAc=U�>HK5>Z:k>ADJM9<H>SÈ9<�>CfAD=f?M�m9<J`=USo?e´\}~=fAR9<SiSM[\bc=U=fADJi?MA � 5p?BSMjlkKAD=@n
LKH>5>Z\SoO�H>5>]p?B=f[\5��>=UCfL>Ac?&AD=U5KAR=Uh!tu=U5K5>A�q\[<5/�y�>SMjlkK5>=f?i?È�K´fÌ<´µE>´µ��;>CU9<5>Si;FAcbD=f�>SMjlk>AQW�J�x9TO�AcJMAc5>bI9<�Âd\LK=UA
LK=UA�465p?BAcZ\JB9T?M=U[\5�q<[\58Si;FAcbD=fADCUCfADh�P�AD5YHK?MbDADJih_[�L>AcCUCfGI=fSMSiAD5sLm9<JMSo?BAcCUCf?D´
}�9TS~Ë8AcJM]Yh_9<C ��×@Ö<Û ��Ù%&KÖ 'X�½ÕwØ Ô�ÕDÖ<× Ù���'6Ù�Û5)��½ÕwÛ�Sijlk>CU=fADÆ<?�SM=Ujlk8k>=UAcJ�9T5+H>5>L+��ADSijlk>JMAc=U�K?~AD=U5KA � 5p?in
Sijlk>AD=fL>H>5>Z<SiO�H>5>]p?M=U[\5+=fh�tu=U5K5>A�q<[\5|Å���M¾æ åoécO ç 	 d�L>=fA�Ac=U5>AsxH>��ADJ�bcAD=@?BCU=fjlk>A�Çy9<5KL>�FAcL>=U5KZ\H>5>Z\Ac5�k>=f5un
9TH>SMZ\Ack>AD5KL>A{�gAcJiO�AD=f5>ADJiH>5>ZQL>ADST��=UAcCUADSÂq<[\JM5K=Uh/h�?e´�}~=fADSiAd��=fADC@q\ADJoO�AD=f5>ADJiH>5>ZIAD5p?BSi;>JM=f5>Z<?�k>=UAcJ$AD��AD5un
O 9TCUCUS�=U5�AD=f5>ADh P�AD5YHK?MbDADJih_[�L>AcCUCÂq\AcJiG�9<Cf?MAc?MADhsd>?6¿u;K=USMjlkKAD58�gAcJMkm9TCf?BAc5Â´
� =f5>A8Ac�FAc5KO 9<CfCUS/�FAc5�Hu?BbDAcJM[\Ji=UAc5Y?M=UAcJi?BA�9<��ADJ/5>=Ujlkp?�5K[<?6G�Ac5>L>=fZ\ADJoG�Ac=USMA�L>H>JMjlkûLKADSMSiAD5û�>=fSMk>AcJM=fZ\ADS
�gAcJMkm9TCf?BAc5�9T�>CUAc=f?B�>9<JMAVÒ`JB9<5KSiO�[\Jih�9T?M=U[\5��KbcG:´p�gADJoO�AD=U5KADJMHK5>Z�Ac=U5>AcS
��=fADCUAcS¥GI=UJiL_L>HKJMjlk�L>9<SRËsADJM]\n
h_9<C $lÕwÛ\'6Ù���' .�Ù �mÙ�Û .�Ù�Û $ 
8�FAcSMjlk>Ji=UAc�FAc5 ê q�Z\C ´RLm9<bcHàL>=fA|��H>SoO¾xH>k>JMHK5>Z\AD5à=U5 ���>Sijlk>5>=@?M?��K´fÌ<´ � ì¾´
}~=fA � JiG{AD=f?MADJiH>5>Z�LKADS���=fADCfADSV��ADJTxHKjl]�Si=Ujlkp?B=fZ<?yk>=UAcJM��AD=$L>=UA:Z\AcZ\AD5&xH>�FAcJyLKADhÁW�CX9<5YH>5KZ\SMSo¿uSo?BAch0=fh
9TCUCUZ<ADh/AD=U5KAD5rCfADL>=fZ\CU=fjlkr;m9<Jo?B=UAcCUCfA<d<LKADh P�Ac5�Hu?BbDAcJÈq<ADJoO xH>Z\�m9<JiA ��HKSi?l9T5>L>SM=f5KO�[\Jih�9T?M=U[\5�´\}~=UA � JoG�Ac=@n
?MADJiH>5>Z/ADJiO�[<CUZ<?VSi[>dmLm9<Æ��y]Y?M=U[\5KAD5sAD=U5KZ\AcO xH>kKJi?VG{ADJMLKAD5ÂdÃL>=fANLK=UADSiADSQ}~Ac�>bD=f?Q9TH>SMZ\CfAD=fjlk>AD5Â´
}~HKJMjlk LK=UAsÇQAD9<CU=fSM=fADJMHK5>Z�L>ADS�Ë8ADJi]�h_9<CfADS(.�Õ:�/Ö�ÎÛ 'ÀÖ:)�
 ØBÙ .�H$�' �½ÕwÛ�Z<ADSMjlkK=UADkp?�L>=UAs465p?BADZ<JB9T?M=U[\5
q<[\5zL>[<h+x9<5KAD5>Si;FAcbD=f�>SMjlk>Ac5û��HKO�Zp9T�FAc5>JMAcL>H>]p?B=f[\5>Siq<ADJoO�AD=U5KADJMHK5>Z\AD5 ê quZ<C½´����KSMjlk>5>=@?M?�E>´ ¶�´ �u´ �\ì�=U5
LKAD58WgCU9<5YH>5>Z\Si;>JM[<bDADÆK´
Ës=f?VL>AchÁË8AcJM]Yh�9TC¥Û�ÕwÛm× �ÎÛ�ÙMÖ<Ø Ô�ÕDÖ<× .�Ù�' Ù�Ø����ÎÛ�Ö' �½ÕwÛ/=fSi?IAc=U5>A � 5p?BSijlk>AD=fL>H>5>Z\SoO�H>5>]p?B=f[\5���ADSijlk>JM=fA�n
��AD5�dmL>=UA�Ac=U5>A�ü~JML>5YH>5KZ_b�GI=USMjlkKAD5+=fh'ü~JM=fZ\=U5m9TCFH>5KZ\AD[\JiL>5>A�?BAD5 ��=UAcCUbDHKSi?ùx9T5>L>AD5sAD=f5KO¾xH>k>Jo?ed>L>9<h_=@?
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ÇIADZ<ADCU=f5>Si?B9<5>bcAD5�ADJiZ\AD��AD58SM=UjlksLm9<5K5s=f5�L>ADJQ�m[\JMh �
¼ � + +<Å���Ï ��Å�¹\Ï�� +TÅùº ê ��� è ä��oì ( ß �
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P{Ac?BJM9<jlkp?BA�?�h_9<5ûL>=fA �yh/SMAc?MbDH>5KZ\AD5áq\[\5àË8ADJi]Yh�9<CfSM]T[\hr�>=f5m9T?B=f[\5>Ac5Âd{GI=fA|SM=UA�=f5ûL>AD5áÒ&9T�FAcC@n
CfAD5 � ´@Ì'� � ´ � 9THKO�Z\AcO xHKk>Ji?{SM=f5>LÂdYADJiZ\AD��AD5�Si=Ujlk_�FAc=USM;K=UADCfSiG{AD=fSMAIO�[\CUZ\Ac5>L>AQÇIADZ\AcCU=U5KSi?l9T5>bDAc5Â´�P�bDZ\C ´pL>ADS�yLm9<;K?M=U[\5KSM;>H>5K]Y?MADS � � ÑLK M�ADJiZ\=U�K?RSM=Ujlksb<´µP�´mZ\Ach x9TÆ�t�jlk>ADh_9�¶ ê 9pì�L>=fA�465>Si?B9<5>bE�
��Å�¹\Ï�� +TÅ Ïo¹Y¼ ê Ä,+TÅ���Å + Ï � ê ¹Y¼lÏ » ��� ��Å +T»_�F»À¼�¹\Ï » ���&ël¹YÐ�ºDÏ�+<¹Y¼lÏ ¹�¼lÏ » ����ºùìiì (

� +TÅ�Í º�Å ê ¼+�
�Âº ê ��Å�¹\Ï�� +<Å Ïo¹Y¼ ê ¹Y¼¾Ï » �
� ��Å +w»S�F»½¼c¹\Ï » �
�Âì�ë���Å�¹\Ï�� +TÅ Ïo¹�¼ ê ¹YÐ�ºDÏ�+<¹Y¼lÏ ¹�¼lÏ » ����ºùìiì�ë
� ël¸rì

�yxH>JVL>AD5s��L>9<;K?B=f[\5>Si;>H>5>]p? � � J M¾æ Ñ��`]w9<5>5sL>=fA:7:[<hr�>=U5>9T?B=f[\5
Ö<Û . ê �ÂÅ�¼�Åùºwº�¹ +�� º�¹(��ÅDÏ���ë¾º�Å��E��Å��FÏ »½¹YÍ ì
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Si;FAcbD=@�mbD=fADJi?~SMAD=f5Â´Â46k>JiA �yh/SMA�?BbDHK5>Z�]T9T5>5|AD��AD5KO 9TCUCUS�L>H>JMjlk�Ac=U5>Ar465KSi?l9T5>b�q\[\5�tujlk>Ach�9s¶ ê 9pìQAcJon
JiAD=fjlkY?IG{ADJiL>AD5%�

��Å�¹\Ï�� +<Å Ïo¹Y¼ ê Ö<Û . ê ��Å�¼cÅùºùº�¹ + � º�¹(��ÅDÏ��FëlºùÅ��a��Å��FÏ »½¹�Í ìiì (
Ï � Å�� ê ¼�����º ê �FÅ�¹pÏ�� +TÅ Ïo¹�¼ ê ��Å�¼cÅùºùº�¹ + � º�¹(��ÅDÏ��>ì¾ë���Å�¹\Ï�� +<Å Ïo¹�¼ ê º�Å��a��Å��FÏ »À¹YÍ ìMì¾ë

� ëB¸�ì
}~=fA¥ÇIAe9<Cf=USi=UADJiH>5>ZRLKADJ`Ë8AcJM]Yh�9TCUSM;�ADbc=f�m]w9T?M=U[\5 �FÅ�¹pÏ�� +TÅ Ïo¹Y¼ ê �ÂÅ�¼�Åùºùºù¹ +�� º�¹(��ÅDÏ��KìF]w9<5>5�Lm9<5K5�L>HKJMjlk
Ac=U5>A~ÇQAcZ\ADCf=U5>So?l9<5>b�L>ADSytujlk>Ach�9TS�Ì ê 9pì¾d>L>=fA�9<H>jlk 6��%-567)�� nÀ��5pG�Ac=USiH>5>Z\Ac5$��9<CfSM[�AD=f5>A�W�JM[<;m9<Z\=fA�n
JiH>5>Z�AD=f5>ADJI�yLm9<;K?M=U[\5>Si;>H>5>]p?B9<5>;m9<SiSMH>5KZ ��h_=@?BAc=U5Y�FAcbD=fADkp?ed>Z<ADZ\Ac�FAc58SiAD=U5 �

��Å�¹\Ï�� +TÅ Ïo¹Y¼ ê �ÂÅ�¼�Åùºùºù¹ +�� º�¹(��ÅDÏ��Kì ( ¼�¹YÍ ÍXÏo¹Y¼ ê º�¹(��ÅDÏ�� �p»ÀºeÏ�+w»ÀÐ��mÏ » ���&ë � ël¸�ìRH>5KL
ê 6�� -567)�� ê ��� ÑLKBMpë �ÂÅ�¼�Åùºùº�¹ +�� ºù¹(��ÅDÏ��Kì�ë
6�� -567)�� ê ��� M¾æµå é � 	 åoé J ë ��Å�¼cÅùºùº�¹ + � º�¹(��ÅDÏ��KìMì

}~HKJMjlk�L>=fADSMA��m[\Jih L>ADJ�ÇIAe9<Cf=USi=UADJiH>5>Z8]T9T5>5âh�9<5�ADJMJiAD=fjlk>AD5Âd&Lm9<Æ�9<CfCUA/��Lm9<;u?B=U[<5>SM;>HK5>]p?BA<d�LK=UA
LKH>JMjlkâLm9<Sr�g[<JMkm9<5KL>AD5>SiAD=f5a5>[T?6G�Ac5>L>=UZ<ADJ/tu=fjlk>ADJik>AD=@?BSM��ADLK=U5>Z\HK5>Z\AD5â��ADAc=U5 mHKÆ<?�G�AcJML>Ac5Âdg9<HK?M[Tn
h_9T?M=USMjlk�Lm9TJB9<5s9<5>Z<AD;m9<ÆT?VG�AcJML>Ac5Â´
� =f5rG�Ac=f?BAcJMAcS�P�Ac=USi;>=UAcCKL>AcSÈ�yLm9<;K?M=U[\5KSM;>H>5K]Y?MADS � � J M¾æ Ñ �ÃbDAD=fZ<?gAD=f5>AV465>So?l9<5>bIZ\Ach+x9TÆNtujlk>ADh_9N¶ ê �mì �

��Å�¹\Ï�� +TÅ Ïo¹Y¼ ê ¹ ��� ê º�Å��a�FÅ���Ï »À¹YÍ6ë �lÄ>Ï » ���Â¹YÍ ºL��Ð ���T¹YÍ ìMì (
��Å�¹\Ï�� +TÅ Ïo¹�¼ ê º�Å��a��Å��FÏ »À¹YÍ �<ºùì

}~=fA � =UZ\Ac5>SMjlk>9TOÎ?�Õ �2' �½ÕwÛ�Ö<× )����6Ô�ÕDÖ<×FLK=UAD5p?:k>=fADJ�CfADL>=fZ\CU=fjlk+bDH>J�G{AD=@?BADJiAD5�tu;�ADbD=U9<CU=fSM=fADJMHK5>Z�L>AcJNSiA�n
vYH>Ac5p?B=UAcCUCfAD5/��HKO�Si;>CU=@?M?BHK5>Z ê q�Z\C½´Y9<HKjlk����K�>=UCfL>H>5>ZNE>´@ÌX�pì¥H>5>L_L>=UA�Ö<Û .�nÀ�gAcJM]Y5&xH>;uO�H>5>Z�q<ADJoG�Ac=USi?�=U5
LK=UADSiADhÁt�=U5>5>AN9<HuO&Ac=U5�SM;�ADbc=X9<Cf=USM=fADJo?BADSVË8ADJi]�h_9<C ´
Ës=f?�L>Ach ÇIADZ\AcCUSMjlkKADh_9�¶ ê j�ì&k>9T?gh�9T5/LK=UAQË�x[\Z<CU=UjlkK]<AD=@?edTAD=U5KAQË8ADJi]�h_9<CfSM]<[<hr�>=U5>9T?B=f[\5�9<HKO�Z<JMH>5>L
b�GI=U5>Z<AD5>L>AcJ � JiO�[\JiL>ADJi5>=USiSMA�9THK?B[\h_9T?M=USMjlk�H>h/bDH>L>A��m5>=fADJMAc5Â´¥P{ADbuxHKZ\CU=fjlk�L>ADS���Lm9<;u?B=U[<5>SM;>HK5>]p?BADS
��� ÑLKBMNADJMZ<=U�K?ISi=Ujlksb<´µP�´ �

��Å�¹\Ï�� +TÅ Ïo¹�¼ ê ¹ � � ê ¹YÐcºDÏ�+T¹Y¼¾Ï ¹Y¼¾Ï » �
�Âºpëlº5��Ð ���T¹YÍ Í�� �lÄ ¼ � Å�¼ � ìiì (
��Å�¹\Ï�� +TÅ Ïo¹Y¼ ê Ð¾Å�� � +TÅ ê ºL��Ð ���T¹YÍ Í�� �lÄ ¼ � Å�¼ � ël¹YÐ�ºDÏ�+<¹Y¼lÏ ¹�¼lÏ » ����ºùìiì

�QhÁL>AD5|h/=f?QL>Ach�Ë8AcJM]Yh_9<CQ)����6Ô�ÕDÖ<× ×UÕ�Õ � $%&mÙ%$�
:=U5p?MAD5>L>=fADJo?BAD5�Ò�AcSi?�bcH>J � JM]TAD5>5YH>5KZ8Ac=U5>AcS�bc¿pn
]YCf=USMjlkKAD5��gAcJMkm9TCf?BAc5>S:=U5�L>ADJNÒ`AD=UCfbD=fADCUJiAe9<Cf=USi=UADJiH>5>Z_Ac=FAD]p?B=@q�AD=U5KbDH>SiAc?BbcAD5Âd�=USo?�AcS�5K[<?6G�Ac5>L>=fZ>d$=Uk>5
q<[\JIL>ADJVG{AD=@?BADJiAD5s��H>SoO¾xH>k>JiH>5>Z�Ac=U5>AcJVÒ�Ac=UCfbD=UAcCfq<ADJiO�Ac=U5>AcJMH>5KZ/LKH>JMjlk>bcHKO¾xH>k>JiAD5Â´
ÇIADZ<ADCU=f5>Si?B9<5>bcAD5/L>ADS�tujlk>Ach�9<S�¶ ê LÃì&ADJiZ\AD��AD5_SM=Ujlk�dYG{AD5K5�h_9<5_bT´·Py´pL>AD5_��Lm9<;u?B=U[<5>SM;>HK5>]p? ��� å$���
��Ac?MJB9<jlkp?MAc? ê q�Z\C½´�Ò�9<��ADCUCfA � ´ � ì�´ù}~=fAÈh/AD=fSi?MAD5NL>ADJ`L>[\Jo?&L>A��m5>=fADJi?MAD5rË8ADJi]�h_9<CfA{Si=U5>L�9<SMSi[\bD=f=UAcJi?`h_=@?
Ac=U5>AcJ~��ADSi?M=Uh/h�?BAc5 � 5p?BSMjlkKAD=ULKH>5>Z\SoO�H>5>]p?B=f[\5Â´�465�L>ADJ�Ac=U5KO 9Tjlk>Si?MAD5���Jo?�=USo?�SM[\Cfjlk|AD=f5>A � 5p?BSMjlkKAD=@n
LKH>5>Z\SoO�H>5>]p?B=f[\5abT´·Py´ÈAc=U5>Z<AD�>H>5KL>AD5a=U5�AD=U5�;m9<JM9<h/Ac?BJi=USi=UADJi�m9<JiADS�Ò�9<]p?B=U]Y]T[\5>Si?MJMH>]p? ���u× ' �@Ô�Ù�Û\'ÀÖ($
ê q�Z\C½´>LK=UA:9<CfZ\AD�>JM9<=USijlk>ANtu;�ADbc=f�m]w9T?M=U[\5 �y¹Y¼wd�t�AD=f?MA � &>=�´ ì¾dmAc?6G�9/=f5�L>ADJQ�m[\JMh �

����ÍÎÏ » �uÅ��FÏo¹Y¼ ê �YÅ�¼4�!� ��¼ � J ç 	 å$�&� Ñ ä½é Ñ·é � ç	��ê � ì¾ël¸�ëMÏ�+a��Åùì
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� =f5>A�Ö<Û .�n67�[\hr�>=f5m9T?B=f[\5�L>AcJ~ËsADJM]Yh_9<CUA �7)�Ù�Ø Ö($�' �½ÕwÛ �ÎÛ .�Ù���H>5KL ��ØBÕMÔ<ØBÙ%)%)��½ÕwÛ Úg× ' Ù�ØV]w9<5>58Lm9<5>5
Z<ADh�x9<Æ/tujlk>Ach�9_¶ ê LmìVJiAe9<Cf=USi=UADJo?�G{ADJiL>AD5%�
��Å�¹\Ï�� +TÅ Ïo¹�¼ ê ¹ � � ê �FºùÅ + ¹Y¼¾Ï » �
� » ���YÅ��$ë½Ä + � � +<Åùºùºe» ��� �F»½ÍXÏoÅ +\ìiì (

����ÍXÏ » �uÅ��FÏo¹Y¼ ê » ��ÏoÅ +\º�Å�¼lÏ » ��� ê ��Å�¼c�!� �Â¼�� J ç 	 å �&� Ñ ä½é Ñ é � ç ��ê � ì�ë%�YÅ�¼c�!� �Â¼0M 	 ä½ã 	6ç J J Ñ ä½é è Ñ æ � ç 	�ê � ìiì�ë¸_ëMÏ�+E��Åùì
P{Ac?BJM9<jlkp?BAc5�GI=UJ�Ac=U5�P�AD=fSM;>=fADC<OlxHKJ&t�jlk>ADh_9�¶ ê A�ì¾d�Lm9<S$AD=f5>A¥�gADJM9<CUCfZ\ADh/AD=f5>ADJiH>5>ZVL>AcJ�tujlk>ADh_9T?B9�¶ ê 9pì
HK5>L+¶ ê �Ãì�Lm9TJMSi?MADCfCf?e´>��xH>JVL>Ac58�yLm9<;K?M=U[\5>Si;>H>5>]p? � � å �&�&]T9T5>5�O�[\CUZ\Ac5>L>AcSQSi;FAcbD=@�mbD=fADJi?QSiAD=U5 �

¹ ��� ê �uÍ��TÐ¾¹YÍ �ÂÅ�� ¹Y¼lÏ » ��� Ð��a� � � ê � ì�ëB¹�¼lÏ » ��� » ���YÅ��Fì
� =f5>A:ÇQAD9<CU=fSM=fADJMHK5>Z�ADJiZ\=U�K?ISi=Ujlksb<´µP�´mL>H>Jijlk
��Å�¹\Ï�� +<Å Ïo¹Y¼ ê ¹ ��� ê �KÍ��wÐ¾¹�Í ��Å�� ¹Y¼¾Ï » �
� Ð+�0� ��� ê � ì�ël¹Y¼lÏ » ��� » � �YÅ��FìMì (

»S��Ïo¹Y¼ ê ��Å�� ¹Y¼¾Ï » �
� Ð+�0� ��� � � �ùÏ +TÅ�¹Y¼ � ÅX� ê � ë � ì¾ë
Ï � Å�� ê ¼+�
�Âº ê ��Å�¹\Ï�� +<Å Ïo¹Y¼ ê ¹Y¼¾Ï » �
� » ���YÅ��Fì¾ë �ÂÅ�� ¹�¼lÏ » ��� Í�� � ��» � � ê ¸�ëB¸�ìMì¾ë � ël¸rì�ë
��¹YÍ º�Åùì

	Q=UAcJM=U5úSiAD=fAD5 �ÂÅ�� ¹�¼lÏ » ��� Ð��0� � � � � ��Ï +<Å�¹Y¼ � ÅX�àH>5>L �ÂÅ�� ¹Y¼¾Ï » �
� Í�� ���u» � � SM;�ADbc=UADCfCUA�P�9<SM=fSon
O�HK5>]p?B=U[<5>AD5|L>AcJNtu;�ADbD=@�m]w9T?B=f[\5|¸r¹�ºe»À¼ù´�}~=fArCUA�?Bbc?MADJiArL>ADJ���AD=fL>AD5��mH>5K]Y?M=U[\5KAD5�;>JM[T?B[\]T[\CUCf=UADJo?�LK=UA
AcJiO�[\CfZ\JMAc=Ujlk>A��gADJiG{AD5KL>H>5>Z8AD=U5KADJ:5>ADHKAD5���]p?B=f[\5�=U5|AD=f5>ADh�bDH>Sex9T?BbcCU=UjlkKAD5Âd�L>=fA�PR9<Si=USMJiAD;>Jex9<SMAc5p?l9wn
?M=U[\5�AcJiG{AD=@?BADJi5>L>Ac5ÂdgZ\CU[\�>9<CUAc5�tu;FAc=Ujlk>AcJ�L>ADS_9<HKO�Z\Ac�m9<HK?MAD5aP�AcG{AD=fSM�m9TH>h_AcS ê q�Z\C½´gt�AD=f?MAs¶uÌ\Ìùì¾´ÞÝ W
}~=fA/�ÃHK5>]p?B=U[<5 ��Å�� ¹Y¼¾Ï » �
� Ð+�0� ��� � � �ùÏ +TÅ�¹Y¼ � ÅX��?BAcSi?MAc?rLKAD5�Si;FAcbD=UAcCUCfAD5�tu;FAc=Ujlk>AcJMAc=U5p?BJM9<Z|9<HKO
LK=UA � =f5>km9<C@?BH>5KZ�L>AcJrZ\CU[<�m9<CUAc5�P{ADSMjlkKJ�x9<5>]YH>5KZ>d�k>=UAcJ�9THKOIL>=UA � =U5>km9TCf?BHK5>Z�L>AcS�Ë�9wÓu=fh�9<C@G�AcJi?MADS
q<[\5 � ´
}�9TS�ÇQAcZ\ADCfSMjlk>Ach�9�¶ ê OBìI�m5>LKAc?:��AD=&SiADCf�>Si?B9<Lm9<;K?M=fq<AD5���Lm9T;K?B=f[\5>SM;KH>5>]p?BSi;FAcbD=f�>]T9w?B=U[<5>AD5���5pG{AD5un
LKH>5>Z>´ÃP�A�?BJM9<jlkp?BAD5sGI=UJVL>Ac58�yLm9<;K?M=U[\5KSM;>H>5K]Y? ��� ÑLKBM�h/=f?VAc=U5>AcJQtu;�ADbD=@�m]w9T?B=f[\5%�

Ö .pÖ �2' '6Õ -A&mÙ�Û ê 9<�>So?BJM9<jc? 9<jc?M=U[\5>Scd
Ö .pÖ �2' ' Õ -A&mÙ�Û ê Ö<Û . ê 9<�>So?BJB9Tjc? 9<jc?M=U[\5>Scd G{Ae9T] SM9TO�Ac?6¿Kì�d

��Ù�0eÕwØlÙ ê [\5>C@¿ Z\[p9<C ;>CU9<5Âdµ9<�>Si?MJB9<j�? 9<j�?B=f[\5>Slì¾d
?BADJih_=f5m9<C ;>CU9<5 CfAD5>Z<?Mk ê � ìMì�d=f5>=f?M=X9<C ;>CU9<5 CfAD5>ZT?Bk ê � ìMì

}~=fA�465p?MAD5p?B=f[\5�L>=UAcSMADJ�tu;FAcbD=@�m]w9T?B=f[\5+=USo?ed�AD=f5>Arh/=f?QO�[\Ji?MSMjlk>JiAD=f?MAD5>LKADJ:}�9<H>AcJ�L>AcS:W�CX9<5>AcS�9<5>So?BAc=@n
Z<AD5>L>A��y�>Si?MJB9<]p?B=f[\5�bDH�ADJMJiAD=fjlk>AD5Â´È}~=fA�ADJiSi?BAc5aOlxH>5uO~��]p?M=U[\5>Ac5âL>ADS_W�CX9<5>AcS�SM[\CfCUAD5 �o5>[\JMh_9<CfA��
9T�>Si?MJB9<]p?BAN��]p?M=U[\5>Ac58SiAD=f5ÂdmLm9<5>5>9<jlk8O�[\CfZ\AD5s��]p?M=U[\5>Ac5ÂdmL>=fANLKH>JMjlk8SMjlkpGR9Tjlk>A/tu=UjlkKADJMkKAD=f?MSM��ADL>=f5un
Z<H>5>Z\Ac5zH>5p?BAcJM�>Ji[ujlk>Ac5 SM=U5KLzH>5>LûSijlk>CU=fADÆ\Cf=Ujlk�ADJMSijlk>AD=f5>AD5 L>=fA�CfAc?Bb�?BAc5 O¾xH>5KO�tujlkKJM=f?i?BA8=Uh W�CX9<5
5YH>J�5>[ujlk�=f5��m[\JMh"q<[\5 ��=UADCfAD5 Ý � �yh 5�HK5�L>=UA�P{ADL>=f5>Z\H>5>Z �ÎÛ\�+' � Ö<× ��×@Ö<Û ×UÙ�Û�Ô'+& ��� �/9<H>SoG�AcJi?BAc5
bcHâ]�x[<5>5>AD5�d¥=USo?�ADS�AcJiO�[\JiL>ADJiCU=Ujlk�d�Lm9TÆ|L>ADJ�W�CX9T5�bDH�P�ADZ<=U5>5 ��ØBÕMÔ<ØBÙ%)%)�� 'rq\AcJiO�AD=f5>ADJo?�GI=UJiLÂ´&�y5m9wn
Cf[\Z�O�[\CfZ<?r�KbDZ\C ´�L>AcJ�P�ADLK=U5>Z\HK5>Z ' Ù�Ø����ÎÛ�Ö<× ��×@Ö<Û ×UÙ�Û�Ô'+& ��� �wd�Lm9TÆ�9Th¡W�CX9T5>AD5>LKA�AD=U5KA+ØBÙ½Ô<ØlÙ%)%)�� '<Ù
ý@k[] ��!��	� ��
 ! ��� �
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�gAcJiO�Ac=U5>AcJMH>5>Z�q\[\JiZ\AD5>[<h_h/AD5�G�AcJML>Ac5áh�H>Æ>´È}~=UAcS_��ADL>AcHK?BA�?ed{Lm9<Æ�LK=UA 	iA�G�Ac=UCf=UZ\AsÇIAe9<Cf=USM=fADJiH>5>Z
LKADSr�yLm9<;K?M=U[\5>Si;>H>5>]p?MADS � � ÑLKBMsAc=U5>A_�FAcSi?M=Uh/h�?BA_ÇQAD9<CU=fSM=fADJMHK5>Z�L>AcSr��L>9<;K?B=f[\5>Si;>H>5>]p?BAcS � � è ä �
q<ADJiCX9<5>ZT?e´ÃË8=@?IL>AD5�q\AcJiOlxH>Z<�m9<JMAc5+ÇIADZ\AcCUSijlk>ADh_9T?l9�]w9<5>5�h_9<5�L>=UAcSIO�[<CUZ\Ac5>L>ADJih�9TÆ\AD5�AcJMJMAc=Ujlk>Ac5Â´
�Q5p?BADJV�gAcJiG{AD5>L>HK5>Z�L>AcS�t�jlk>ADh_9<S�¶ ê OBì{L>A��m5>=UAcJi?Qh_9<5sÇQAcZ\ADCf5
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Sorte blocks_world in der Sortenhierarchie

Eigenschaft block enthält eine indizierte Liste von Blöcken
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Selektion aktiviert Hinzufügen oder Entfernen eines Objektes bzgl. der Vorbedingungen

Hinzufügen oder Entfernen eines Objektes bzgl. der Effekte der Aktion

Aktionsname mit Parameteranzahl
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Interne Relationen

beschreibt eine on-Relation zwischen zwei Blöcken

Objektzustand in den Vorbedingungen... ...und in den Effekten
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Liste der durch die Aktion
vollzogenen Wertveränderungen

Die Vorbedingungen

Name der Aktion

Variablen des Schemas

Symbol für das logische "und"

       stack,

       (ontable(block(var1,var4))=1) &
       (clear(block(var2,var4))=1) &

             [ [on(p1(var1,p2(var2,var4))),1],
               [ontable(block(var1,var4)),0],
               [clear(block(var2,var4)),0] ] ),
       ex(stack(var1,var2)),
       next meta(A),

       (clear(block(var1,var4))=1) &

 prover:ax_schema(

       (name(var4)=var3) &

       ( meta(A) \\

       [ var3,var1,var2,var4 ]).

���	

       (clear(block(var2,var4))=1) &

       next meta(A),
       [ var3,var1,var2,var4 ]).

       ( meta(A) \\

       (on(p1(var2,p2(var1,var4)))=1) &

             [ [on(p1(var1,p2(var2,var4))),0],
               [ontable(block(var2,var4)),1],
               [clear(block(var1,var4)),1] ] ),
       ex(unstack(var1,var2)),

       (name(var4)=var3) &
       unstack,
 prover:ax_schema(
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 prover:ax_schema(load_device,

       (inloc(device(var7))=var4) &
       (robo_loc(obj_loc(var4,var7))=var5) &

       (loaded(device(var7))=0) &
       (location(robot(var7))=var5) &
       (carries(robot(var7))=var1) &
       ( meta(A) \\
             [ [free(robot(var7)),1],
               [carries(robot(var7)),nil],
               [occupied(location(var4,var7)),1],
               [is_on(location(var4,var7)),var1],
               [loaded(device(var7)),1],
               [loaded_obj(device(var7)),var1] ] 
       ex(load_device(var1)),

       (name(var7)=chew) &

       next meta(A), [ var7,chew,var5,var1,var4 ]).

       (type(object(var1,var7))=barrel) &
Position des Roboters

Maschine ist unbeladen

Typ des Objektes

Eingangsposition der Analysemaschine

zugeordneter Roboterstandpunkt

Referenz auf das Szenario

Objekt, das vom Roboter getragen wird
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§mFBlmFRDO_¨Qfhv`bad�TMOhKQ^]TQTP6_Z_N��FRwBDG�f_Z`baTFRQj©3FR_ZDO`bac\u_Z�T]TQT�c\NFRQWwB]jªc«�¬Xf«��f�®�p�u�p�f��C3hv_r£¥FRLZ�¦hvaTLNFBQdFBLNMthv]TYU\
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S VXVkV � �-UW½m�u«(Ðb�b�N»K���|¡�¢}«Å��¸�Ñf���K¸�Ñ�� º ¸¦�®«�� º ¼��m«������p�u�p��Ðb�}«Å��¸�Ñf� �X¬°�p�{�®Ð º � �X¢b¢(«(Ðp� º ¸¿�®«��n��«��
�X�p¸¦� ÕÉÐp� º ¼��{�f¸Å�p¼�¼Ï��¡|�p��Ðb�pq�VXQfhKaUFRDOgnq¶ÍÀVdq
	K]TMG~�� ��� �6�fÊ�Ø�Ü s�LNFB_N_R�

S VXVkV �	� UW½m�u«(Ðb�b�N»K���|¡�¢°«Å��¸�Ñf����f¸�Ñ�� º ¸¦�®«�� º ¼��m«������p�u�p��Ðb�°«Å��¸�Ñf� �X¬°�p�{�®Ð º � �X¢b¢(«(Ðp� º ¸¿�®«�����«��
�X�p¸¦� ÕÉÐp� º ¼��{�f¸Å�p¼�¼Ï��¡|�p��Ðb�pqUs�J6L�\uMthvQTSrq �ELNFBP6J6Qrq � ���	� �TÊ�Ø�Ü s�LNFB_N_R�

S VXMGMOFBQ��
efFRLNPK]T_NJ6Q � � U�	U� eÀ��� 3 � 4 ]TQTS ©����7� � 
 �:���E4?� �XÐp¸¦�®«��U¢ º ��»�Òm¯K�p�f¸�¢,�����p�f¸��p�p¯ º ¼×[�p¬Xf«�� º ¼ 
¨«N¡K�®Ðp� ÜÝFR`baUQTDO`RhKM���FR��J6LZ\iÜ!�Éo��	� �Kqm��QTDGHKFRLZ_NDG\�~�JK� ��J|`baTFR_�\uFRLBq�ÍÀJ6g��T]U\NFRL
Ì `RDGFRQT`BFdCEFB�fhKL�\ug�FRQc\�q � ��� � �

S VXMGMOFBQ��
ÛXh�~6FB_ � � U�	U�´em��� 33��4�]TQTSWs���	U��� �� ���K� ��«�¬°�p�f¸�¢ º ��»X½�«����f¸�¢���� º ���{�f¸Å�p�{¯ º ¼ÏÙ ¾bº ¢(�N»×[�p¬Xf«�� º ¼ 
¨«N¡K�®Ðp�?ÍÀJ6g��T]U\uhv\uDGJ6QfhKM[Ø�Q^\NFRMGMODOPKFRQT`BFKq � � �	����� � �	� q � �	��� �
S VXMGMOFBQ�FB\khKM®� � �-U�	U� eÀ��� 3 � 4¥q�Ûd� V0��  �7�"!fqK]UQTS �I� �d�$# ��  
(234¥��%�� º ¢(«��f���|¡�� ¾ «� |¸�½m¼ º �U¢p� Ì FpoLNDOFB_ÉDOQ ��FR�ULNFR_ZFRQc\bh�\uDOJKQ�hvQTS ��FRhK_NJKQTDOQTPU� Ì hKQ�Ê}h�\uFRJUqfÍÉhKMGDG��J6LZQTDth ��Ê�JKLNPchKQ&yÁhK]���g°hKQUQrq

� ��� �6�
S VXMGMOFBQ�FB\khKM®� � � U�	U� eÀ�"� 33��4¥q����$& ��� � �8� � �cqÆ©��"�7� � 
 �:���E4?qÆsÝ�'� � �)(  4¥qÆÍX�'�+*  4:
¨q�Ü3�'  �� �¨q¶Ê���,.23
E���cq �d�.-  � �F234?q¶§k�.- 2533� � qUÊ��.# � ��� 2 �¨qT]TQTS�CW�./ �  �0( �W×rÑf��×1% �2�3�54½À�u«76��bÐp¸98 � Ð º ¢(�X¢p¸¦ U»�:���� ¾  ���¼�»K���|¡ º Ðb«��f¯K�p�u¢ º ¸¦�®«�� º ¼^�¼ º �f�f���|¡ º ¡|�p�f¸¿�ÝÜ!��VXØ � Ì ÜÝFR`ba�oQTDO`RhKM �kJv\uF � � o � qf��QTDGHKFRLN_ZDG\�~�Jv� ��J�`baUFR_Z\NFRLBq�ÍÀJKgi�T]�\uFRL Ì `BDOFBQT`RFICEFR�ThKLZ\NgiFBQ^\Rq � ��� � �
S VXMGMOFBQ ��� U;	U�´em�<� 3 � 4¥��� º ���f¸ º ���f���|¡ � ��«�È�¼O�N»(¡|� ºc¾ «� |¸0×[�p¬Xf«�� º ¼
�p�f¸��p�{¯ º ¼´¢p��ÍÀJ6g�g��¶V�Í�Ê�q

� � � ��� �"� � � � q � �	��� �
S VXMGMOFBQ � � U;	U�´em��� 5 ��4?��×[«�È º �Z»�¢ º �k�p���p� º ¼É×rÑf�b«��=:&«Å���EÐp¸¦�®«�� º ��»�×¨��¬°�p�ÀVXL�\uD��f`RDOhKM�Ø�Qc\uFRMGMOD oP6FRQT`BFKq � � ��� � � � � � � q � �	� � �
S VXMGMOFBQ � �-U;	U�´em�>� 33��4¥�x½m¼ º �f�f���|¡ º ¢�×[�p¬Xf«�� º ¼>%�� º ¢(«��f���|¡K��Ø�Q �?	U�´em��VkMOMOFBQrq �I��e.DO�vFR_Bq.]TQTSÓ�� Ì hKQTSUFBlÀhKMOM�±¿ÛkLZ_NPT�´µpqks�LNDGQT`RDG�TMOFB_}JK��y3QTJ(l�MOFBSTP6F ��FR�ULNFR_ZFRQc\bh�\uDOJKQ hKQTS ��F�hK_ZJ6QTDOQUP �

s¥LZJ�`v�TJK�Ý\uaTF Ì FB`RJ6QUS�Ø�Qc\uFBLNQfh�\uDOJKQfhKM¨ÍÀJ6Q���FRLNFBQT`RF°±¿y �A@ � �Æµpq��T�r� � � � � � Ì hKQ�Ê}h�\uFRJUq�ÍÀV �
yIhv]U��g°hvQTQrq � ��� �6�

S VXQUSTFRLZ_NJ6Q � � h�UIsÝ��� 4CB(� � ���E4?��½m�u«N¡K� º ¬ Ò �6¸¿� º Ðp¸¦�®«������ º 
¨«N¡K�®Ð º ¼ED�� º ¬°�pÈÀ«��bª54r�p¸¦¸¿���|¡K�fÜÝFR`ba�oQTDO`RhKM ��FR��J6LZ\ �	� � �6qTØ � ��Ø�Vdq Ì J6�TaTDOh�o�VkQc\uDO��J6MGDO_Rq � � � � �
S VXQUSTFRLZ_NJ6Q � � Y"UIsÝ�F� 40B:� � ���E4¥�G%�����u�b¢(�p�f¸¦���|¡0½m�u«(«Å��×T� º �U¢���«��{¬ º ¸¿�®«��U¢¨��«���½m�b«N¡K� º ¬IH��¸¿��¬���Ù

Î º ¸¿�®«��f��ÜÝFR`baTQUDO`�hvM ��FB�[J6L�\ �	�	� � qTØ ����Ø�V0q Ì JK�TaTDthÆo�VXQc\NDO��J6MODG_Rq � ��� � �
S VXQUSTLNF � �8UdÓ��<� 4CB � ���EÒm�����¼ º � ¾bº ¢p�®�p�p¸��p� �X�U¢ º ¸tÎIÎR |� �k�p���p�{�®�p�{ ��|¡�¬� |¼Ï¸¿��¬°�N»K� º ¼O�p�3½m��¹º ¢(�p�fÙ¸ º ¸¦�®«����p�f�¥CEDO_Z_NFRL�\bhv\NDOJ6Q�qT�kQUDGH6FBLN_ZDG\Æ�h�\�STFR_ Ì h6hKLZMthKQUSTFR_Bq Ì h6hKLZYTLv�]U`b�KFRQ�q � � � ���
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S VXQc\NJÆ~�FB\khKM®� ��� U Ì �C� 4�� � � q �Á��� ���  �(�)B?q�]TQTSßÊ��?�  4 � �v� � �I�b�N»|�N» � º �{�u«�È����|¡�4¶¸¿� º ¸¦Ù�®¡�:v�kÜ�FB`baTQTDO`RhKM ��FR��J6L�\ÁÊ}s�ØNØ®o � ����� o � � � q�Ê}h�z^oÅs�MthvQT`b�6o�Ø�QT_�\uDG\N]U\X�b�]ULXØ�QU��J6LZg°h�\uDO�¶q Ì h6hvL�o
YTLv�]T`b�vFRQrq � ��� � �

S VXQc\NJÆ~ � �-U Ì �C� 4�� � � � �I«��fÙ�»|�p¸Å�p�{¬����f�O¢p¬ º ��»5¼ º Î�:��p¯ º ¼Ï  º ¸¿�®«��ß���ß¼O«N¡K�®Ðd��u«N¡K� º ¬�¬����|¡K�&Ø�Q �Ü3�´sÝ�rÍÀMGFRg�FRQc\X]UQTS,y�� o�y�� �Ýhv]ß±¿Û�LN_NPU� µ{q � �3s Ì Ü!� @ � �K�[s�LZJ�`BFRFRSUDOQTP6_kJK��� �3s Ì Ü!� � �6q
Ø�Q^\NFRLZQfhv\uDGJ6QfhKM¥Ã�J6LN�^_NaUJ6�ßJ6Q���J6P6DO`°s�LNJ6P6LNhKg Ì ~|Q^\NaTFR_ZDO_�hKQTS�ÜÝLuhvQT_Z��J6LZg°h�\uDOJKQrq�Ê}hKQ�o
`baTFR_�\uFRLBq��Xy�qf�T�r� � � � � ��� �Kq ��J6QTSTJKQ�om§mFRLNMGDOQ�omÛkFBDOSTFBMOY�FRLZPTq � ��� �6� Ì �ULNDOQUP6FRLÀo?£¥FRLZMthKPU�

S §ÉhK`B`ba^]T_ ��yIhvYfhKQTwRh � �8UdeÀ���  � ��� �:� ]TQTS#eÀ��  �  4 !  � ��¢p���|¡�×[�p¬Xf«�� º ¼ 
¨«N¡K�®Ð ¸�«
�m«��f¸¿�u«�¼ 4r� º �bÐbÑ���� º DÝ«��{È º �N» ��Ñ º ���f���|¡ ½m¼ º �f���p�p� Ø�Q ��©3afhKMGMthKY ]UQTS!Ê�DGMthKQUD
S ©3afhKMGMthKY ��Ê�DOMOhKQTD � � U¿qf�T�r� � � � � � � � �

S §ÉhK`B`ba^]T_ ��yIhvYfhKQTwRh � � UdeÀ���  � ��� � ��]TQTS°eÀ�   �  4 !  �7½m¼ º �f�f���|¡m��«���×��p¬Xf«�� º ¼�¼ :EÒ �6¸��p�fÙ»|�N» �k« º ¼´¢p��Ø�Q �fVXVkVXØ®o �	� S VkVXV �	� U¿qf�T�r� � � � �"� � � �	���
S §ÉhK`B`ba^]T_kFp\khKM®� � � UIeÀ���  � ��� � �vq�	U� /9��4(� 4��8� � 
¨q�]TQTS 	U�ÆV0�$ � �<(�� 4¥� � �d«��fÙ9%��p� ÕÉ�N»�×[�p¬�Ù

f«�� º ¼ 
Ý«N¡K�®Ðp�iØ�Q � �I�0	U�Ý§ÀLNhK`baTgihKQrq¨ÛI�>	U� ��FpH6FR_��^]TFKq7]UQTS �Á� ��FBDG\NFRLi±¿Û�LN_NPU� µ{q�y �A@ � � �s¥LZJ�`v�TJK�Ý\uaTFÁe�DOLN_�\�Ø�Qc\uFBLNQfhv\NDOJ6QThKM¨ÍÀJ6QU��FBLNFBQT`RFIJ6Qns�LNDOQU`RDO�UMOFR_ÀJK�7y3QTJ(l�MGFRSTP6F ��FR�ULNFR_ZFRQ�o
\bhv\NDOJ6Q&hKQUS���F�hK_ZJ6QTDGQTPTqT�T��� �"� � �U� Ì hKQ}Ê}hv\NFRJTq�ÍÀV �¶yIhv]U��g°hvQTQrq � � ��� �

S §3�hK`b�^_�\uL(�JKg � �kFBY[FBM ��� UdÍX��� � �F67� � � ��
( ]TQTS §X��� � �8���� �m«�¬X�¼O���6��¸ :�%��b¢p �¼Ï¸�¢Á��«�� 4 ��4 �
½À¼ º �f�f���|¡K�.Ø�Q �fØ 	cÍÀVXØ®o ��� S Ø 	cÍ � � U®qU�T�r� � � � �'� � � � ���

S §3�hK`b�^_�\uL(�JKg � Ì hKQUSTFBlÀhKMOM � � U0ÍX�	� � ��67� � � ��<( ]TQTS�Ó��.&  4CB(��*  3?±¿Û�LN_NPU� µ{� �7 ��{�u�p�f¸X×T�u�p��»�¢�����5�&½m¼ º �f�f���|¡�8�Ò � 4T½�
 ������c��»�Òm ��u«bf� º � � «��bª(¢bÑf«b «���½m¼ º �f�f���|¡K�¥Ø � Ì s�LNFR_Z_RqVXg�_Z\uFBLNSfhvg�q � ��� � �
S §3�hK`b�^_�\uL(�JKg � �8UdÍX��� � ��6 � � � ��
( � �m«�¬X� |¸ º ¸¦�®«�� º ¼A�m«�¬X�¼O���6��¸ :Â«Å� %�� º ¢(«��f���|¡ ºc¾ «� |¸I½m¼ º �U¢p�CEDO_N_ZFRL�\bhv\NDOJ6Qrq ��DOQT�[�J6�TDGQTPj�kQUDGH6FBLN_ZDG\�~6q Ì lÀFBSTFRQrq � ��� ���
S §ÉhK_ZDOQ+�
ÍÀJKQT_Z\uhKYTMOF � � U0CW���  � 254&]TQTS �Á��� �E4:� �  �  ��� ���p¸ º ¼O«N¡K�®Ð º ¼ Dr� º ¬°�pÈÀ«��uª(¢p�cÜ�FB`baTQTDG`�hKM

��FB�[J6L�\kÊ}s�Ø®o�Ø®o � �Æo � ����qfÊ�h�z^oÅs�MthKQU`b�co¤Ø�QT_Z\NDG\N]U\��{�]TL�Ø�QU��J6LZg°hv\NDO�¶q Ì h6hKLNYULK�]T`b�vFRQrq � ��� �|�
S §ÉhK_ZDOQ � � UICW�	�  � 234¥� 
Ý«N¡K�®Ð2D�� º ¬°�pÈÀ«��uª(¢Ý��«�� 
¨«N¡K�®Ð�½m�b«N¡K� º ¬0¢p��ÜÝFR`baTQUDO`�hvM ��FR��J6LZ\ÉÊ}s�Ø®o�Ø®o � � o

� � � q¶Ê�h�z^oÅs�MthKQU`b�co¤Ø�QT_Z\NDG\N]U\���]TFRL�Ø�QU��JKLNgihv\uDG��q Ì h6hKLZYTLN]UFR`b�KFBQrq � ��� � �
S §ÉhK]UFRL�FB\khKM¿� ��� UdÊ����  �(� � q Ì ��� 2��:4CB��¨q¨CW� � ��4(
� � � q0	U�C � ���  � � q�]TQTSß©�� #  �:��&½�� �

� � 
¨«N¡K�®Ð�Ö º ¢(�N» ×[«(«�¼[��«����{�f¸Å�p¼�¼Ï��¡|�p�f¸��I�p¼  4�:(¢p¸��p¬0¢p� Ø�Q �¥Ø 	cÍÀVXØ®o � � S Ø 	cÍ ��� U¿q?�T�r�
� � �'� � �	� �

S §ÉhK]UFRL�FB\khKM¿� �	� UdÊ����  �(� � q Ì ��� 2�� 40B��Ýq0CW� � ��4:
E � � qdÛd�;�7� 2��8���q;	U�� � ���  � � q0]TQTS
©j� #  �:���% �E½��$%Á� º ¢(«��f���|¡ ºc¾ «� |¸�½m¼ º �U¢¥Ù � ½m�u«N¡K�u�b¢b¢?%���f«��{¸¿�vØ�Q �'	U� Ì hv]TFRLBq(V0�Æ©��]TQc\uFBLRq]TQTS�	U�UÛkFRL�\uwBY[FBLNPn±¿Û�LN_ZPT� µ{qUs�LZJ�`BFRFRSUDOQTP6_ÀSTFR_ � ���^Ã�J6LZ�|_ZaTJ6���Ns�MthvQTFRQ�]UQTS�y3J6QU�fPK]TLNDGFpo
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H��¸¿��¬���Î º ¸¦�®«���½m�u« ¾ ¼O�p¬��ÀØ�Q �¶y���ÛXhKg�g�J6QTS�±¿Û�LN_NPU� µ{q�VkØÅs Ì @ � � �fVXL�\uD��f`RDOhKMrØ�Qc\uFBMOMODGP6FRQU`RFs¥MOhKQTQTDGQTP Ì ~�_�\uFBgi_B�fs�LNJ|`RFRFBSTDOQUP6_ÉJK��\NaTF �vQUS�Ø�Q^\NFRLZQfhv\uDGJ6QfhKM�ÍÀJ6QU��FBLNFBQT`RFvq¶�kQTD�H6FRLZ_ND�\�~°JK�
ÍÀaTDO`RhKP6JTq¶ÍÀaUDO`�hvP6JTq�q � ��� � qT�T�r� � � �=� � �	� qfÊ�FBQTMOJ�s.hvLN�¶q � ��� � �TVXVkVXØÉs�LZFR_N_B�

S 	6hvÄ�hKL �
Ê�hKaTFRL � � U�	U� �  �  � ]TQTS&Ê��F	U�)-  �(� � �2�m«��U¢p¸¦� º ���f¸ 
¨«N¡K�®Ð�½À�u«N¡K� º ¬�¬����|¡�8 � 4¶ |�{Ù
¯K�=:v��Ü�aTF;	KJ6]TLZQfhKMrJv� ��J6P6DG`Ás�LNJ6P6LNhKg�giDGQTPTq � � o � � � � � � � � � �6q � ��� � �

S 	KJ6QTFB_�FB\khKM®� ��� U �d� CW� � �E4(���Kq?ÍX�´y�� � �
(  � B¥q�]TQTS�s�� & ��� � �  �c��½ º �{¸¿� º ¼ÀÒm¯ º ¼Ï  º ¸¿�®«�� º ��»
�Á |¸Å«�¬ º ¸¦�®Ðj½m�b«N¡K� º ¬ �k�p���p� º ¸¦�®«��f��s�LNFBQ^\NDO`BF�ÛXhvMOM�Ø�Qc\uFBLNQfhv\NDOJ6QThKM Ì FRLZDOFB_dDGQÂÍÀJ6g��T]U\NFRLÌ `RDGFRQT`BFK� �kFpl��?J6LZ��o ��J6QTSTJKQ&o?ÜÝJ6LNJKQ^\NJ �¶s�LNFBQ^\NDO`BFdÛkhKMOM¿q � � ��� �

S 	KJ6_ZMODOQ���s�J6MGMthK`b� �	� UICW� ���E� 5234�]UQTS�Ê�� # �E5  �F67�W½ º ¢b¢p��¯K� º ��» º Ðp¸¦��¯K�i»|�bÐp�O¢p�®«���f«(¢p¸ f«����pÙ¬°�p�f¸����Á�¼ º �W¡|�p���p� º ¸¦�®«��f�|Ø�Q �c©3afhKMGMthKYI]TQTS�Ê�DGMthKQUD S ©3afhKMOMOhKY ��Ê�DOMOhKQTD �	� U®qv�T�r� � �"� � � �
S yÁhKgWYTaThKgi�Thv\uD � Ì LZDGHvhK_Z\uh�HKh �	� U Ì �E  ( ���  ( �  �F2�]TQUS�§X� & � 2 
  � �  
  � �¨�f��¯K�p�u¢ º ¼C�7¼ º ¢pÙ¢p�®Ð º ¼¶½m¼ º �f���p� 8 �X� º ¼ ¡|«��{��¸�Ñ|¬Þ��«��X |�f� � :����|¡�4¶¸ º ¸Å�pÙ®¢� º Ðb� º ��»0½À¼ º �fÙ®¢� º Ðb��½m¼ º �f�f���|¡K��Ø�Q �©ÁafhvMOMthvY�]TQTS}Ê�DOMOhKQTD S ©3afhKMGMthKY �
Ê�DOMOhKQTD � � U®qU�T�r� � �=� � � �
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S yÁhKgWYTaThKgi�Thv\uD � � U Ì �
  ( � �  ( �  �F2Å��%���Õ¥���p¬°�p�f¸G4r� º �uÐbÑ º ¢ º �¨�f� � :v���|¡ D�� º ¬°�pÈÀ«��bªÀ��«��
�X� º ¼ :�ÎR���|¡k½m¼ º �f�f���|¡!�X¼ ¡|«��p��¸�Ñ|¬0¢p�^Ø�Q �$	U��CEJÆ~|MGFKq�Ó�� Ì hvQTSTFBlÀhKMGM®q(]TQTSWs��ÆÜ�JKLuhK_Z_NJj±¦ÛkLN_ZPT�´µpqs¥LZJ�`v�TJK�7y �A@ � � qU�U�r� � � � � � � �U�UyIhv]U��g°hvQTQrq � � � � �

S yÁhKgWYTaThKgi�Thv\uD �	� U Ì �F  ( � �  ( �  ��2��?%���Õ¥���p¬°�p�f¸�½m¼ º �f�f���|¡�8 4¶¸ º ¸¦ ^¢ º ��»W½m�u«(¢�f�bÐp¸¦ ^¢p�ÝØ�Q �VXVXVkØ®o �	� S VXVkV � � U¿qf�T�r� � ��� �=� � ��� � �.Ø�QcH|DG\NFRS}Ü�hKMG���
S yÁhK]U\NwA� Ì FRMGg°hvQ �	� UdÛd�
  �(�"!°]TQTS,§X� & �  (  4¥�X½m ^¢bÑ|���|¡�¸�Ñf�dÒm�f¯K�p¼O«bf��8Ý½m¼ º �f�f���|¡ � ½m�u«�Ùf«(¢p��¸¿�®«�� º ¼ 
¨«N¡K�®Ð º ��» 4¶¸Å«(ÐbÑ º ¢p¸¦�®Ð�4r� º �uÐbÑ|��Ø�Q �fVXVkVXØ®o �	� S VkVXV �	� U¿qT�T�r� � � � � � � ��� �6�
S yÁhK]U\Nw3FB\khKM®� �	� UIÛd�E  �(�"!fq�CW�E- ��� 3 � � ��� � qc]UQTS&§X�.& �� (  4¥��Òm��Ðb«R»K���|¡d½m¼ º �U¢E���&½m�b«bf«�Ù¢p��¸¿�®«�� º ¼ 
Ý«N¡K�®Ðp�¶Ø�Q �	�¥�6ÍÉhKLNMG]T`R`BDTVXDGFRMGMOJTq$	U�cCEJ(~|MOFvqK]TQTS Ì � Ì afhK�TDGLNJ�±¦ÛkLN_ZPT�´µpqcs�LNJ|`RFBFRSTDGQTP6_JK��\uaTFWe.DG��\Na}Ø�Qc\uFBLNQfhv\NDOJ6QThKM7ÍÀJKQU��FRLZFRQT`BF�JKQ,s�LNDOQU`RDO�UMOFR_kJK�?y3QTJ(l�MOFBSTP6F ��FR�TLZFR_ZFRQc\bhv\NDOJ6Q

hKQTS���FRhK_NJKQTDOQTPUqT�T�r� � � � � �	� �|qfÍÉhKgWYULNDOSUP6FKq¶ÊnV0q�� Ì Vdq � ���	� �fÊ�J6LZPchKQ�yÁhK]U��gihKQTQr�
S yÁhK]U\Nw � �8UdÛd�.  �7�"!f�?½m¼ º �f�f���|¡�È���¸�Ñ|��� D¥���u¢p¸¦ÙN«��Z»|�p���A:�� º ¬��®Ð 
¨«N¡K�®Ðp�7s�LNJ|`RFBFRSTDGQTP6_�JK�.Í Ì Í?oÌ Ø � Ì ÍÉÓ�Ø �Wq¶�T�r� � � � � � q � �	� ���
S y3QTJ6YTMGJ�`b�iFB\khKM¿� � �-U0ÍX��V0�< 4�� �� �7�F67q1	U�[CW�
/9��4:��4 �8� � 
¨q�]TQUS  W� �  4(
¨� ��Ñ º � º Ðp¸Å�p�{��ÎR���|¡

� ¾ ¢p¸¿� º Ðp¸¦�®«�� �E�®�p� º �uÐbÑ|�®�b¢¶��«��7½m¼ º �f�f���|¡K�vØ�Q �Æs�LZJ�`v��JK�|VXVkVXØ®o � �6q��T�r� � � �"� ��� ��qBVkQfhKaTFBDOgnqÍÀV0q � ��� �6�
S y3QTJ6YTMGJ�`b� � � U0ÍX�¥V0�  4�� �� �7�F67� �X |¸�«�¬ º ¸¿�®Ð º ¼�¼ : �k�p���p� º ¸¦���|¡�� ¾ ¢p¸¦� º Ðp¸¿�®«��U¢Á��«���½m¼ º �f�f���|¡K�VXLZ\NDG�f`BDthKM[Ø�Qc\uFRMGMODGP6FRQT`BFKq � � � � � � � � �	��q � ��� � �
S y3J6YT_Nh ��ÃÂhKaUMO_Z\NFRL ��� UdVd�  � � �  ]TQTS�Ã � �  � 3� ��� � ±¿Û�LN_NPU� µ{� �r¢(�p� ��«R»|�p¼´¢5��� �Á� º ¼O«N¡

4�:Æ¢p¸��p¬0¢p� Ì ~|gWY�J6MODG`ÁÍÀJ6g��T]U\uhv\uDGJ6Q�VXL�\uDG�T`RDthvM�Ø�Qc\uFBMOMODGP6FRQU`RFK�T§ÀFRLZMODOQ°omÛ�FRDGSTFRMGY[FBLNP0o �kFpl
�?J6LN� � Ì �ULNDOQUP6FRLBq � �	��� �

S y3J6YT_Nh � � UIV0�  � � �  ���r¢(�p� ��«R»|�p¼Ï���|¡�8G%��bÐb�p�f¸ � «��uª � ½m�u«(¢�f�bÐp¸�¢ º ��» � º Î º �N»�¢p�dÜ�FB`baTQTDG`�hKM
��FB�[J6L�\ � � � � � qT��QTDGHKFRLN_ZDG\ �hv\kyÁJKQT_Z\uhKQTwKq � ����� �

S y3J�FBaTMOFBL � � U�	U�  � ���:3� � � � �®�N»|�p�p¯K�p�{ÈÀ�p��»K |�|¡�¯K«��x½m¼ º �p���p������»|�N»K cª�¸¿��¯K�p�,½m¼ º �f ��|¡�¢b¢=:(¢p¸Å�pÙ¬°�p�fqf§ÉhKQTS � � �¶CEØ Ì y3Ø¥omCEDG_N_NFBLZ\uhv\uDGJ6QTFRQ&wB]TL�yÁØb� Ì \��fVX]UP6]T_Z\NDOQ �UDOQU�Uz[q � � � � �
S y3J6LZ� � �8U �Á�3Ó��� � � u� �W���¸�Ñ|Ù9D����b¢p¸��p¸��p� º ¸¦��¯K�pÙ��W�b��f�p�f���|¡�8 �X� H��¸¿��¬ º ¼���»K¬��O¢b¢p� ¾ ¼O� ×U�b�b�

4r� º �bÐbÑ|�.VXLZ\NDG�f`BDthKM[Ø�Qc\uFRMGMODGP6FRQT`BFKq ��� � � �"� � � � q � �	� ���
S y3J(lÉhKMG_N�^D � � U �Á�0 �)*  3� 672Å� 
¥«N¡K�®Ð���«��W½m�u« ¾ ¼O�p¬ 4r«�¼Ï¯(���|¡K�°Ü�aTF°ÍÀJ6g��T]U\uFBL Ì `RDOFBQT`RF Ì FRLZDOFB_R�

VXLZ\NDG�f`BDthKM�Ø�Qc\uFBMOMODGP6FRQU`RF Ì FBLNDGFR_R� �kFBl �?J6LZ�ÚojVkgi_�\uFRLZSfhKg o �kz���JKLNS � �kJ6L�\ua�o�ÛkJ6MGMthKQTS�q
� � � � �

S y3J(lÉhKMG_N�^D � �-U �Á�1 �E*  5� 672�� 
Ý«N¡K�®ÐI½m�u«N¡K� º ¬�¬����|¡������X�p¸¦� ÕÉÐp� º ¼ �{�f¸Å�p¼�¼Ï��¡|�p��Ðb�p�kØ�Q ��Ø 	cÍÀVkØ®o � �
S Ø 	cÍ � �-U¿qT�T�r� � � � � � � � �

S y3Luh6hvQnFp\khKM®� � �8UIØb�� �   4¥qcCW� �  � 254¥q�]TQTS�V0� � � 40B � � 
¨«N¡K�®ÐÀ½m�u«N¡K� º ¬ 4�:v�f¸�Ñf�b¢p�O¢�¯(� º ½m�b«(«Å�½À¼ º �f�f���|¡K� ÜÝFR`baUQTDO`RhKM���FR��J6LZ\�Ê}s�Ø®o�Ø®o � �Æo � ��� q?Ê}h�z^o�s¥MOhKQT`b�6o�Ø�QU_Z\uD�\u]U\i�{�]TL°Ø�Q���J6LNgihv\uDG�¶qÌ h6hKLZYTL �]T`b�vFRQrq � � � ���
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S y3Luh6hvQnFp\khKM®� ��� UIØb�� �   4¥qcCW� �  � 254¥q�]TQTS�V0� � � 40B � � 
¨«N¡K�®ÐÀ½m�u«N¡K� º ¬ 4�:v�f¸�Ñf�b¢p�O¢�¯(� º ½m�b«(«Å�½À¼ º �f�f���|¡K��Ø�Q � �XH6FR_ÉCEFBH|DOMGMOFd±¿Û�LN_NPU� µ{q � �3s Ì Ü!� @ ��� ��s�LNJ|`RFBFRSTDGQTP6_ÀJv� � �3s Ì Ü!� � ��q^Ø�Q�o
\uFRLZQfhv\NDOJ6QfhvMTÃÇJ6LZ�^_NaTJ6�°J6Q��J6P6DG`�s�LNJ6P6LNhKg Ì ~|Qc\uaTFB_NDG_�hKQTSiÜ�LNhKQT_Z��JKLNgihv\uDGJ6Qrq �kQTD�H6FRLZ_ND�\�~
JK�¥Ê}hvQT`baTFR_�\uFBLRq �(o � 	K]TMG~ � ��� ��qUÃ�J6LZ�|_ZaTJ6�T_kDOQ}ÍÀJ6g��T]U\uDGQTP Ì FRLZDOFR_Bq �¨JKQTSTJ6Q�oÀ§ÀFRLZMODOQ�o
ÛkFRDGSTFRMGY[FBLNPTq � ����� � Ì �TLZDOQTP6FBLÀo¥£¥FRLZMthKPT�

S y3L(�J6PKFRL � �8UIem�� � ���
E� � �W×[�p¬Xf«�� º ¼ 
Ý«N¡K�®Ð0«Å�E½À�u«N¡K� º ¬0¢p� Ì �ULNDOQUP6FRLBq � �	� ���
S �¨hv��J6Qc\bhvDOQTF3Fp\�hKM®� � �-UdÍX� ,  ��E4��  234:�¶q �W� ,.�)B � �?q�]TQUS�sÝ� �W�>&7����� � �8��4 �v� �X�Ú���Bf�p�{��¬°�p�f¸���I��«��{¬ º ¼f¢(«Å�{¸¿È º �u�3»|�p¯K�p¼O«b�¬°�p�f¸¿�ÝÍÀJ6g�gW]TQUDO`�h�\uDOJKQT_mJv�r\uaTFXV�Í�Ê�q � � ± �6µ � � �"� � �6q � ��� �6�
S ��FRFÁFB\khKM¿� ��� U�	U��	U�<,.� �¶q[Ã � �kJ6LZDO_ � � q¶]TQTSxsÝ� � 23� �<* 23��6.���X� H ¾ 6��bÐp¸¦Ù HÉ�p�®�p�f¸��N» �5 |¼Ï��¸¦¬°«R»|�p¼

�W�b¢p��¡K����«����p�f¸��®¡K� º ¸¿���|¡ 4¶��¬� |¼ º ¸¿�®«�� º ��»°½À¼ º �f�f���|¡Ç× º ¢bª(¢p�kÜÝFR`baTQUDO`�hvM ��FB�[JKLZ\kÜ!��o ��� o
� � � q¥��QTDGHKFRLN_ZDG\�~ßJK�3e.MOJ6LZDOSfh�q7CEFR�ThKLZ\NgiFBQ^\iJK�3ÍÀJ6gi�U]U\uFBL°hKQUS Ø�QU��J6LZg°h�\uDOJKQ Ì `RDOFBQT`RFB_Rq
� ����� �

S ��J(lÀF � �-UdÛI� ,%�)* �¶�nÒ �6¸��p��»K���|¡�¸�Ñf��½m�u«(«Å�W½m¼ º � ���p¸�Ñf«R»|«�¼O«N¡�:n¸Å« �m«�¬X� |¸��p� �m«���Õ�¡K |� º ¸¿�®«��½À�u« ¾ ¼O�p¬0¢p�7Vk�T�TMGDOFRS&VkLZ\uD��f`RDOhKM�Ø�Qc\NFRMOMGDOP6FBQT`RFvq � � �	���"� ���	��q � ��� �6�
S ��J(l�LZ~�� Ên`(ÍÉhKL�\uQTFp~ � �-UdÊ�� �I�0, �E* � � ]TQUS �I�ÝCW�0- �	�  � �F4:� � ���X |¸�«�¬ º ¸¿���|¡�4r«Å�{¸¦È º �b�

�W�b¢p��¡K�f�7VXVkVXØ �6ÊnØ�Ü s�LNFR_Z_Rq � ��� �6�
S Ê}hKSUSTFRQ � �8Uds��1-  BCB(��4?� �X |¸Å«�¬ º ¸¦�®ÐW½m�u«N¡K� º ¬ H��¸¿��¬���Î º ¸¦�®«�� ×U�b«� K¡�Ñ}½m�u«(«Å�5×U� º �U¢���«��{¬ º Ù¸¿�®«��f� ��FR`p\u]TLZF �kJK\NFR_3DOQ,VkLZ\NDG�f`BDthKMÝØ�Qc\uFRMGMODGP6FRQT`BF � ����q��T��� ��� � � � � �Uq Ì hKLNhv\uJKPch Ì �TLZDOQTPK_Rq

� ��� ��� Ì �TLZDOQTP6FBLRq¶§ÀFBLNMGDOQr�
S Ê}hKQUQfh � s�Q|]UFRMOD � �-U0Ô.� -  4:4  ]TQTSÞV0��# 4 �(� 32Å� ×��p¬Xf«�� º ¼k¯K�p�{� ÕÉÐ º ¸¦�®«�� «Å�xÐb«���Ðp ��{�u�p�f¸

��b«N¡K� º ¬0¢�8É¸�Ñf��¸��p¬Xf«�� º ¼f�{� º ¬°�pÈÀ«��uª0��«��&Ðb«���Ðp ��{�u�p�f¸m��u«N¡K� º ¬0¢p�5Ø�Q � �Á� Ì �7§ÀJ(~KFRL�]TQTS
	U� Ì �[Ê�J|J6LZF�±¿Û�LN_ZPT� µ{q¶Ü�aTF�ÍÀJ6LZLNFB`B\uQUFR_N_Ás�LZJ6YTMOFBg DOQ5ÍÀJ6gi�U]U\uFBL Ì `BDOFBQT`RFvq[�T��� � ���"� ��� � �
VX`�hvSTFRg�DO`Ás�LNFB_N_Bq � �	� �6�

S Ê}hKQUQfh � ÃÂhvMOSTDGQTP6FRL �	� U0Ô.�)-  4 4  ]TQTS �Á� �   B 234:
�� � ���d«�È�¸Å«iÐp¼O� º � ºi¾ ¼O«(Ðbª�8�½m¼ º �I��«��pÙ¬ º ¸¿�®«�������4¶��¸¦  º ¸¦�®«�� º ¼�
¨«N¡K�®Ðp�KØ�Q �Æs�LZJ�`BFRFRSUDOQTP6_¨JK�|\uaUF¥Ó¥DGP6ac\�ÍÀJ6QU��FBLNFRQU`RF?J6QdVk]U\uJKg°hv\NFRSCEFRST]T`p\uDGJ6QrqT�T��� � �	�"� � � �U� � �XÍ Ì � � �Uq Ì �TLZDOQTPKFRL�o®£¥FRLZMthKPTq � �	�	� �
S Ê}hKQUQfh � ÃÂhvMOSTDGQTP6FRL � �8U0Ô.� -  4 4  ]TQUS�Á���   B:254(
�� � ���d«�Èß¸�«�Ðp¼O� º � ºj¾ ¼O«(Ðbª�8 � ×rÑf�b«�� :

«Å�X½m¼ º �U¢p� 	KJ6]TLNQThKM�JK��VX]U\NJ6g°h�\uFRS���F�hK_ZJ6QTDGQTPTq � � � � � � � ����q � �	� �|�
S Ê}hKQUQTDOQTPjFp\XhvM®� � � UIV0� -  4:4 234:
¨q|V0� � � ��  40B?qc]TQUS°V0� � �:4CB � � �{��Ðp�u� º ¢p���|¡0¸�Ñf�����p�u¢ º ¸¿��¼Ï��¸ :«Å���I�p ��{�O¢p¸¦�®Ð�Ö º ¢(�N»&×rÑf�b«��u�p¬�½m�u«�¯K�p�u¢p�TØ�Q �6Vd�v£¥J6LZJ6QT�vJÆH�±¿Û�LN_NPU� µ{q ��J6P6DO`Às�LNJ6P6LNhKg�giDGQTP

hKQTSÇVk]U\uJKg°hv\NFRS���FRhK_NJ6QUDOQTP �Ýs�LNJ|`K�¨JK�À\uaTF � \uaÇØ�Q^\NFRLZQfhv\uDGJ6QfhKM?ÍÀJKQU��FRLZFRQT`BF �¨s[V��A@ ��� q
�T�r� � � � � ��� � �U§ÀFRLZMODGQrqTÛ�FRDOSUFRMOY�FRLZP � Ì �ULNDOQUP6FRLBq � ����� �
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S ��]T_N_ZFRMOM � �kJ6L�H|DOP � �8U Ì �E� �:� � ��3¥]UQTS,s�� � � � 
(2 
¨� �X�p¸¦� ÕÉÐp� º ¼<�p�f¸��p¼�¼Ï��¡|�p��Ðb� 
 � ��«R»|�p�{� �À�Ù��b« º ÐbÑ|�7s¥LZFRQc\uDG`RFIÛXhvMOM Ì FRLNDGFR_�DOQ�VkLZ\NDG�f`BDthKM[Ø�Q^\NFRMGMODOPKFRQT`BFK�fÓ�QTP6MGFBlmJ�J|S�ÍÀMOD�Ä�_Bq � 	 �¶s�LZFRQ�o\uDO`BFÁÛXhKMGM®q � ��� ���
S Ì hK`BFRLZSTJK\uD � � UIÓ��´CW� &  � � � B�����2��Á½À¼ º �f�f���|¡���� º Ñ|�®�p� º �uÐbÑ):�«Å� ºc¾ ¢p¸¿� º Ðp¸¦�®«��x¢� º Ðb�b¢p�kVXL�\uDG�T`RDthvMØ�Q^\NFRMGMODOPKFRQT`BFKq � � �	� ��� � � ��q � � � � �
S Ì hK`BFRLZSTJK\uD � �8UIÓ��´CW�>&  � � � B � �F2Å�Ç×rÑf�;�I«��f¼Ï����� º �;� º ¸¿ |�u��«Å�0½m¼ º �U¢p�WØ�Q �¨s�LNJ|`RFBFRSTDGQTP6_ÁJK�?\uaTF

� \uanØ�Qc\uFRLZQfhv\NDOJ6QfhvM0	KJ6DOQc\XÍÀJ6QU��FBLNFRQU`RF0JKQ}VXL�\uD��f`RDOhKMrØ�Qc\uFBMOMODGP6FRQU`RFKqf�U�r� ��� � � � � � qTÜ�DGYTMODG_ND®q
� ÌTÌ �Áq Ì FB�U\uFBgWY[FBL � � �����

S Ì hKaUMODOQ � � UICW� &  � 3234?� �}� �6¸¿ c¢�8 �X� �X |¸�«�¬ º ¸¿�®Ð�½ º �{¸¦� º ¼mÒm¯ º ¼Ï  º ¸�«��3��«�� Dr |¼�¼m½m�u«�¼O«N¡K� �kFpl©ÁFBQTFRLNhv\uDGJ6QnÍÀJ6g��T]U\uDGQTPTq � � � ��� � �6q � ����� �
S Ì hKQUSTFBlÀhKMOM � �0�JKQTQ �^]TDO_�\ �	� UIÓ�� &  40B(� *  3j]UQTS �Á� � ��E4 4 � �:25� �6� � %�����u�b¢(�p�f¸ º ¸¿�®«�� «Å�

�EÐp¸¦�®«�� 4¶¸¿�{ fÐp¸¿ |�u�b¢p�¥Ø�Q �¶s�LNJ|`K�fJK��VXVkVXØ®o � � qT�T�r� � � � � ��qTs¥aUDOMthvSTFRMG�TaTDth�qUs�V0q � �	� � �
S Ì hKLZQTFRL2��ÍÉhKLNY�FRLZLZ~ � � UWÊ��´ÛI�.&  � 4(� � ]UQTS Ì � �  � �8� �F� � � �k�p���p� º ¸¿���|¡}× º ��¼O«��b�N» �0��Õ¥�f��¸¿�®«��U¢

��¢p���|¡ º �5 |¼Ï¸¦� � º Ðb�p¸Å�N» �r¢(�p� ��«R»|�p¼Ï�W�k_ZFRLdÊ�J|STFRMGDOQTP�hKQTS��k_ZFRL�o¤VXSfhv�U\uFBS�Ø�Qc\uFBLuhK`p\uDGJ6Qrq
� ��� � �=� � � �Uq � � � ���

S Ì `baTQUFRFRY�FRLZP6FRL � �8U�	U��&7���:4:� � �8� � 
�� � ��½m¼ º � �k�p���p� º ¸¦�®«�� ¾ : 
������ º � �W�N»K fÐp¸¿�®«��f�UCEDO_Z_NFRL�\bhv\NDOJ6Q�qÜ�FR`baTQTDG_N`baTF0ÛkJ|`baT_N`ba^]TMGF0C3hvLNg�_Z\bhvSU\�q � ��� ���
S Ì `baTJK�T�[FBLN_ � �8UdÊ�� & ����� � �8� � �K� �Ý�f��¯K�p�u¢ º ¼�½À¼ º �U¢0��«���%�� º Ðp¸¿��¯K� %�« ¾ «�¸�¢,��� �¨�K��u�N»K�®Ðp¸ ºc¾ ¼O�ÒÀ�f¯(���u«��f¬°�p�f¸�¢p�7Ø�Q ��Ê�`RCEFRLZgiJK\Z\ S Ên`�CEFRLZgiJv\N\ � �8U¿qT�T��� � � ��� � � � � � �
S Ì `ba^]TY�FRL�\ � �8U �¥�0&7��� � �8� � �c� ��«���«�¸Å«��f�®Ð;4r«�¼Ï �¸¦�®«��Ú«Å�0¸�Ñf��D�� º ¬°�d½m�u« ¾ ¼O�p¬�����¸�Ñf�;4¶��¸¿  º ¸¦�®«��

� º ¼OÐp �¼Ï c¢�8 �X�,Ò�� Ðp�®�p�f¸ ���p¸�Ñf«R»Á��«�� � «��{¼�»�¢�È���¸�Ñ+Dr |¼�¼ : 46f�bÐp� ÕÉ�N» �EÐp¸¦�®«��U¢p�3Ø�Q �rÛI�rÓ��y3~|YT]ULNPTq �I��s�� ��J6]TD¿qÝ]UQTSÚ©j� �I�7ÍÉhKLZMO_ZJ6QÞ±¿Û�LN_ZPT� µ{q.y3QTJ(l�MGFRSTP6F��FB�TLNFB_NFRQc\uhv\uDGJ6Q�hKQTS
CEFB��F�hv_NDOYUMOF ��F�hK_ZJ6QTDGQTPTqT�T��� � � � �	� �f§ÀJ6_�\uJ6Q �¶y3MG]^lmFRLBq � ��� ���

S Ì FBP6LNF � Ì `bafhKLN_�\uFBDOQ � � UÁV0� & � 
 � ��]TQTSÚCW� &7���  � � ����254¥�ÂÖE«� ���»|�N»KÙ HÉ¯K�p�uÑf� º » � º ÐbÑ|���|¡0��«��
�W��Õ¥�f��¸Å�pÙ �7¼ º  c¢(�x×rÑf�b«��u�p¬<½À�u«�¯(���|¡K��	KJ6]TLZQfhKM?JK��VX]U\NJ6gihv\uFBS ��F�hK_ZJ6QTDOQUPTq � �	� � � � �	� � q
� ����� �

S Ì afhvQfhKafhKQ � �8UdÊ�� &7�  4  �  4?�24r«�¼Ï¯(���|¡i¸�Ñf��D�� º ¬°�X½m�u« ¾ ¼O�p¬��?Ê�Ø�Ü²s�LZFR_N_Bq � ��� ���
S Ì aTJKafhKg � �vh�U ����&7���E�  (��I×��p¬Xf«�� º ¼ 
¨«N¡K�®Ðb¢E����5� 8 4r�p¬ º �f¸¦�®Ð º ¼ º ��» HÉ�f¸�«�¼O«N¡K�®Ð º ¼>�m«��U¢p�¦»|�pÙ� º ¸¦�®«��U¢p��VXL�\uD��f`RDOhKM�Ø�Qc\uFBMOMGDOP6FBQT`RFvq ��� � ��� � � � � q � �	� ���
S Ì aTJKafhKg � ��Y"U ���C& �����  ( � � Ñ º ¸��O¢W¸�Ñf��D�� º ¬°�d½m�u« ¾ ¼O�p¬ �}Ø�Q ��Ê���s��r©ÁFBJ6LNPKFBÄ�]TQUS�Vd� ���

�ÝhvQT_N�c~�±¿ÛkLZ_NPT�´µpq ��F�hK_ZJ6QTDGQTP5hKY�J6]U\0VX`p\uDOJKQT_0hvQTS�s�MthKQU_Rq¨�T�r� ��� � � � � �¨JK_0VXM�\uJ6_Bq�ÍÀV �
yIhv]U��g°hvQTQrq � �	� ���

S Ì a^] � � UdÛd�E& � �¥� � 
¨«N¡K�®Ð �Àc��u« º ÐbÑj¸Å«3½m¼ º �f�f���|¡Á�����A:v� º ¬��®Ð º ¼)4�:Æ¢p¸��p¬0¢p�fØ�Q �|ÍX�c§E�hK`b�^_Z\uL��J6g]TQTS�Ó�� Ì hKQTSTFplÉhKMGM7±¦ÛkLZ_NPT�´µpqUÍÀ]TLNLZFRQc\�ÜÝLNFRQUST_ÉDOQiVXØ¥s�MthvQTQTDOQUPTq^�T�r� ��� � � � � �6�cØ � Ì s�FB_N_Rq
VXg�_Z\uFBLNSfhvg�q � ��� � �



��Ø�Ü�Ó���V�Ü����r£3Ó��kÔrÓ¥Ø�ÍÉÛ �kØ Ì � ���

S Ì �TD�H6Fp~ � �8U;	U�[Ê�� & � 2�
E� � ��×rÑf�I· �d«�¸ º ¸¿�®«�� 
 � %Á�����p�u�p��Ðb� � º �f  º ¼ 
 �c��»°ÒÉ»K��¸¦�®«��f��s�LNFRQc\NDO`RFÛXhKMGMkØ�Qc\uFBLNQfh�\uDOJKQfhKM Ì FBLNDGFR_�DOQ ÍÀJKgi�T]�\uFRL Ì `RDGFRQT`BFK�!�kFpl �?JKLN�Úo �¨JKQTSTJ6Q�ojÜÝJ6LNJKQ^\NJ �
s¥LZFRQc\uDG`RFIÛXhvMOM®q � ��� �|�

S Ì \NFRFRM � �8U Ì ��& � �����±¦ÛkLZ_NPT�´µp��Ò ��½ 
 � 	 � D�«� |�{¸�Ñ3Òm |�u«bf� º � �m«������p�u�p��Ðb�É«��0½m¼ º �f�f���|¡Kq�ÜÝJ6]TMGJ6]T_ZFKqe¶LNhKQT`BFKq � � � ���
S Ì \NFR�TafhvQ��
§mDO]TQTSUJ � � U3Ã �2&���� ���  4
]TQUS Ì � � 2�� 40B��Ý��� �I�pÈ 
?«N¡K�®Ð º ¼�D¥� º ¬°�pÈÀ«��uªj��«��

�W�N»K ¶Ðp¸¦��¯K�E½m¼ º �f�f���|¡K�7Ø�Q �fØ 	cÍÀVkØ®o ��� S Ø 	cÍ ��� U¿qT�T��� � �"� �	� �
S Ì \NFR�TafhvQ��
§mDO]TQTSUJ � � U3Ã � &���� � �  4n]TQTS Ì � � 2�� 40B��Ý� �W�N»K fÐp¸¿�®«��fÙ®Ö º ¢(�N»2%���Õ¥���p¬°�p�f¸�½À¼ º �fÙ�f���|¡K�7Ø�Q �¶CELuhvYTYTMOF S CELuhvYTYTMOF � � U¿qf�T�r� � � � � �	���U�
S Ì ]TYULuhKgihKQTDOhKQ ��� U Ì � & � � �  (  4:2  4¥� � ���bÐbÑ º �f��Î��N»+Dr� º ¬°�pÈÀ«��uªÁ��«�� 46f�bÐp� � :����|¡�½m�b« ¾ ¼O�p¬

�W«�¬ º ���U¢ º ��»Â���p�{� � :����|¡�½m¼ º �U¢p��CEDO_Z_NFRL�\bhv\NDOJ6Q�qf�kQTD�H6FBLN_ND�\�~�JK��Ü�F{zUhK_Xh�\�VX]T_�\uDOQ�q � ����� �
S Ü�hv\N\NFRLN_NhKMOM � �8U0ÍX� /  � ��� � �  3�� � �I�pÈ �X�bÐbÑ|��¸��bÐp¸¦ ��u����«�� �{�f¸Å�p¼�¼Ï��¡|�p�f¸ �d�p¼  4�:(¢p¸Å�p¬0¢p� Ø�Q �

ÍX�UefLuhv_N_NJKQrqT©���©Ihv]U\uaTDGFRLBq|]UQTS&©���Øb�UÊ�`(ÍÉhvMOMthi±¿Û�LN_ZPT� µ{q�Ø�Qc\NFRMOMGDOP6FBQc\ÀÜÝ]U\uJKLNDOQUP Ì ~|_Z\NFRg�_ �
s¥LZJ�`v��JK��\NaTF Ì FB`RJ6QUS�Ø�Qc\NFRLNQThv\uDGJ6QfhKM.ÍÀJ6QU��FBLNFRQU`RF�±¦Ø�Ü Ì @ � �6µ{q��T��� � � ��� � � � �[§ÀFBLNMODGQrq�ÛkFBD�o
STFRMGY[FBLNP � Ì �TLNDGQTP6FRLBq � ��� ���

S Ü�aTDGFR_ � � UdÊ}hvLN�^]T_IV0� / �:2 � �v�i½m¼ º � ¾bº ¢p�®�p�p¸�� �X��¼ ���p¯K�p��� º Ñ|�u�p�°�r¹ ���»K���u�bª�¸¦Ù�¬ º �f�´� �¼ º ¸¦��¯K��4�:(¢p¸��pÙ¬°� 
IÒÀ�uªc�p�f�f |�|¡
�
���p�{¯K«�¼�¼´¢p¸6¹º ��»K��¡K |�|¡  |��» �¨�O¢p  º ¼Ï�O¢p�®�p�{ ��|¡ ¯K«�� �{�f¸Å�p� º ª�¸¦�®«��U¢��¼ º �p���p�fq§ÉhKQTS � � �¶CEØ Ì yÁØ�omCEDO_Z_NFBLZ\bh�\uDOJKQTFRQ&wR]ULky3Øb� Ì \R�fVX]TPK]T_Z\NDOQ �TDGQU�Uz[q � ��� � �

S ÜÝLuh�H6FBLN_NJiFB\khKM¿� � �8UdsÝ� / �  
E� � ���¨qcV0� � 2 (  � �F2Åqv]UQTS���F& �    !�! 2Å�¨ÖX�=:^«���»0¸�Ñf�24¶���|¡K¼O��½À¼ º �fÙ�f���|¡W½ º � º »K��¡K¬ 8<�{�f¸¿�u«(¢�f�bÐp¸¦��¯K�k½m¼ º �f�f���|¡K�¨Ø�Q � �kFR]Ug°hKQUQ S ��FR]TgihKQTQ � �8U¿qU�U�r� � � � � � � �|�
S �kMGMOgihKQ � � U�	KFBÄ[LNFB~�CW��� 3 (  4¥�°ÒÀ¼O�p¬°�p�f¸�¢�«Å� � 
Þ½m�b«N¡K� º ¬�¬����|¡K�js�LNFBQc\uDO`BF�ÛXhKMGM7Ø�Qc\uFRLZQfh�o\uDOJKQfhKMrÓ�STD�\uDGJ6QT_R�TÓ¥QUP6MOFplÀJ|J�S�ÍÀMGDGÄ[_Rq ��FBl 	KFBLN_ZFB~ ��s¥LZFRQc\uDG`RFdÛXhKMGM®q � ��� � �
S £¥FRMGJ6_NJ ��ÍÉhKLNY�J6QTFBMOM ��� UWÊ��|Ê�� � �  �E���°]UQTS 	U�|©����  � � �E4:��3���×[«�È º �Z» 4rÐ º ¼Ï���|¡ �T � º ÐbÑ|��Ù��� 
¨� º �{�f���|¡�8 � � º ¢(� 4¶¸¦ T»�:ÁÈ���¸�Ñ��W�p�{��¯ º ¸¦�®«�� º ¼	�X� º ¼O«N¡�:X����½ % H �5� � Ý�|Ø�Q � Ì �6ÊnDOQc\uJ6Q±¿ÛkLZ_NPT�´µpq�Ê}hv`baTDOQTF ��F�hKLZQTDOQUP,Ê�Fp\uaTJ|ST_d��JKLds�MOhKQTQTDGQTPTq��T�r� � � � � ���	�|� Ì hKQÂÊ}hv\uFBJTq.ÍÀV �

yIhv]U��g°hvQTQrq � ����� �
S ÃÇhKaTMO_�\uFBL�FB\khKM®� � �8U3Ã � �  � 3� ��� � q V0� �  ( �����E4¥q�Vd� ��B:2 �� �¶q �I� & ��� �  � � q ]TQTS

Ü3� � ��23�K� %��b¢b¢(«� ��uÐb�p� º » º �¸¦��¯K���Á� º ¼O«N¡Z�r¹ cÑ|�{ ��|¡�8ÉÒm�������f¸Å�p�Z»K�O¢NÎR�´�¼Ï���k¹º �u�p� DÝ«��u¢(ÐbÑ| ��|¡�¢pÙ
º �U¢ º ¸tÎR�¥y��]TQT_�\uMGDO`baTF3Ø�Qc\uFBMOMGDOP6FBQTwKq � ± � µ ��� ��� � �6q � ��� ���

S ÃÇhKaTMO_�\uFBL �	� UÁÃ � �  � 3� ��� � ±¦ÛkLZ_NPT�´µp�Þ½À�u«(Ðb�b�N»K���|¡�¢�«Å�&¸�Ñf��� �c¸�ÑÂÒm ��u«bf� º � �m«������p�u�p��Ðb�5«��
�X�p¸¦� ÕÉÐp� º ¼��{�f¸Å�p¼�¼Ï��¡|�p��Ðb�pqU§À]TSfhK��FR_�\�q � ��� � �.	KJ6aUQnÃÞDGMOFB~ � Ì JKQT_R�

S ÃÇhKMOSTDGQTP6FBL ���8U �Á� �   B 234:
�� � � �EÐbÑ|�®�p¯(���|¡�4r�p¯K�p� º ¼ �k« º ¼´¢ 4¶��¬� �¼Ï¸ º ���b«� ^¢p¼ :��.Ê}hK`baTDGQTF3Ø�Qc\uFRMGMOD oP6FRQT`BFKq � � � � � � �	� q � � �����
S ÃÇhKMOMGFRQ ��� U ���?V0� �  3 � 4¥� �X |¸Å«�¬ º ¸��N» �0�N»K ¶Ðp¸¦�®«�� �����d«���Ðp¼ º ¢b¢p�®Ð º ¼ 
¨«N¡K�®Ðb¢p� ÍÉhKgWYTLZDOSTP6Fvq

�¨JKQTSTJ6Q �fÊ�Ø�Ü s�LNFB_N_Rq � � ��� �
S ÃÇhK_NaTDGQTPK\NJ6Q � � U �Á� �  � � 234(
�����4¥� � ¾ ¢p¸¦� º Ðp¸¿�®«��Þ½À¼ º �f�f���|¡���� %�� º ¼�×¨��¬°�p� CEDO_Z_NFRL�\bhv\NDOJ6Q�q

Ì \bhKQ���J6LNSn�kQUDGH6FBLN_ZDG\�~6q � ��� � �
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S ÃÞDO�^_�\uLNJ|FRg � �8UÁV0� � 236 � � � � �)( �CD¥ |��Ðp¸¦�®«�� º ¼¶½m�u«N¡K� º ¬�¬����|¡ �r¢p���|¡�4¶¸ º ��» º �Z» � 
��Ýs�LNFRQc\NDO`RFÛXhKMGMkØ�Qc\uFBLNQfh�\uDOJKQfhKM Ì FBLNDGFR_�DOQ ÍÀJKgi�T]�\uFRL Ì `RDGFRQT`BFK�!��J6QTSTJKQ o �kFBl �?J6LZ�ÚojÜÝJ6LNJKQ^\NJ �
s¥LZFRQc\uDG`RFIÛXhvMOM®q � �	� �|�

S ÃÞDOMG�^DOQT_ � � UICW�?Ó�� � 2336 254:�K��½m� º Ðp¸¦�®Ð º ¼À½m¼ º �f�f���|¡�8�Ò �6¸Å�p��»K���|¡�¸�Ñf� �7¼ º ¢b¢p�®Ð º ¼ �5��½À¼ º �f�f���|¡½ º � º »K��¡K¬�� Ì hKQ5Ê�hv\uFBJTq�ÍÀV �¶yÁhK]U��gihKQTQ�q � �	� � �
S ÃÞDOQU_Z\uJKQ ��ÛkJ6LZQ � � Uds�� � 234:� � �E4 ]UQTSß§X�C� � � 4?� 
1�34T½À�5Ê}hK_Z_uhK`ba^]T_ZFB\N\N_WoIÊ�FBQTMOJ,s�hKLN�¶q

ÍÉhKMOD���J6LNQTDOh �^VXSTSUDO_NJKQ�o¤Ã�FR_ZMOFB~Kq � LNSnVX] 
¶hKP6Fvq � �	�	� �
S ÃÞDOLZ_NDGQTP � ��U0Ê���� 2 � � 254(
¨� �X¼ ¡|� ¾ � º �®Ð 46f�bÐp� ÕÉÐ º ¸¿�®«��f�¶Ø�Q �)	U�6HvhKQ ��FRFB]^lmFRQ,±¿ÛkLZ_NPT�´µpq^ÛkhKQTSTY�J|J6�JK�ÀÜ�aUFRJ6LZFB\uDG`�hKMmÍÀJ6g��T]U\NFRL Ì `BDOFRQU`RF ��£¥J6MG]Tg�Fj§��¨efJ6LNgihKM�ÊnJ�STFBMO_IhKQTS Ì FRgihKQc\uDG`R_Bq��T�r�

� ���"� � �	� �UVkgi_�\uFBLNSfhKg��fÓ�MO_ZFBH|DOFBLRq � ��� �U�
S Ô�afhKQUP � §ÉhKLZLNDOQUP6FRL � � h�U �����*�  4(
i]UQTS�Ûd���  �F� 234:
�� � �C�m«��U¢p¸¦� º ���f¸ 
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