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t�jlk>CU=fADÆ\Cf=Ujlk���ADSMjlkKJMAD=f�K?¥Ò�9<��ADCfCUA � ´ � ËsADJM]Yh_9<CUSi]<[\h��>=U5m9w?B=U[<5>AD5:�>bcZ\C½´�Ac=U5>AcJ`5>9<jlkKO�[\CfZ\AD5>LKAD5rW�CU9<5un?MJB9<5KSiO�[\Jih�9T?M=U[\5�´
��������� 
��	
�� ��� 
 � ���$"�% �	"�� � � � �	� 
 "

�y9<jlk>L>Ach LK=UAsbDH>CÀx9<SMSi=UZ\Ac5 Ë8ADJi]Yh�9<CfA8HK5>Lû=Uk>JiA�7�[\h��>=U5m9w?B=U[<5>SMh�x[\Z\Cf=Ujlk>]TAD=f?MAD5�L>A��m5>=fADJi?�SM=f5>LÂd
h�H>Æ85YH>5�Z\ADh x9<Æ�L>AcJ�9<HuOQtuAD=@?BA &��>=�´���ADSMjlkKJM=UAc�FAc5>AD5�7:CU9<SMSi=f�m]w9T?M=U[\5�Si;FAcbD=f�>bD=UAcJi?:G{ADJMLKAD5Âd$GI=UA
=fk>JMA �Qh_SiAc?MbDH>5>Z�=U5�Ò�9<]p?B=U]TAD5_�>bcG:´p�y5>;m9<SiSMH>5>Z<AD5�q<[\5��yLm9<;K?M=U[\5>Si;>H>5>]p?MAD5�Z<ADSMjlkKADk>Ac5�SM[\CfC 
\LK=UA
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LKAc�m5>=fADJo?BAD5�Ë8AcJM]Yh�9TCUAD5���ADSijlk>JM=fAD��AD5Â´
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Z<ADh�x9<Æ�L>ADh�t�jlk>ADh_9sÌ ê 9pì�AcJMZ\=f�K?VSM=fjlk8L>9<5>589<CUS

��Å�¹\Ï�� +<Å Ïo¹Y¼ ê ÅL�rÄ>Ï�� ÄÃÍ�¹ ��ì ( ¼�¹YÍ�ÍÎÏo¹Y¼ ê ÅL�rÄ>Ï�� ÄÃÍ�¹ � ºL� � �F»À¼¾»ÀÅ���Ï¾ë � ël¸rì
465KSi?l9T5>bDAc5�L>AcS�tujlk>ADh_9<S�Ì ê 9pì�A�Óu=fSi?B=fADJiAD5�HÂ´µ9K´DOlxH>J`ËsADJM]Yh_9<CUA&L>ADJ`Ë8Ac5>Z\A H ÅL�rÄ>Ï��wÑGM »
P ��� � ��� RYd
L�´µkÂ´KbDH�	iADL>Ach ��Lm9T;K?B=f[\5>SM;KH>5>]p?QA�Óu=USo?B=UAcJi?VAc=U5�×UÙlÙ�ØBÙ%)IËsADJM]Yh_9<C½duLm9<SVL>=fA�46JMJiADCUA�qT9<5>b�L>=fADSMAcSI��Lun
9T;K?B=f[\5>SM;KH>5>]p?BAcSRO¾xH>J�Ac=U5>A�9T]Y?MH>ADCfCUA�7:[<5K�mZ\H>Ji=UAcJMH>5>Zr9<H>SMLKJ<xH>jl]p?e´Ã}~=fA~ÇIAe9<Cf=USi=UADJiH>5>Z�ADJiO�[<CUZ<?{Lm9<5>5
Z<ADh�x9<Æ��
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}~=fA�bcG{AD=f?MA_�È9<Ji=X9<5p?MA<d$AD=f5�PR9TSM=USih_AcJM]Yh_9<CgbDH�JiAe9<Cf=USi=UADJiAD5Âd�Z<ADSMjlkK=UADkp?�LKH>JMjlk�LK=UA/��5>Zp9T�FA/AD=f5>ADJ
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AcJMZ\=f�K?$SM=fjlk���AD=YL>AcJ&ÇIAe9<Cf=USi=UADJiH>5>ZVL>AcS�Ë8AcJM]Yh_9<CUAcS�Ö	��)�' ØiÖ($�' Ö($�' �½ÕwÛ5)�=fh2��Lm9T;K?B=f[\5>SM;KH>5>]p? ��� ÑLKBMp´
�Qh_Z<ADSMA�?Bb�?�GI=UJiLaLK=UADSiADS�ËsADJM]Yh_9<CIL>H>JijlkzbcG{AD=yCUAD=fjlkp?�H>5p?MADJMSijlk>=UAcL>CU=fjlk>A|tY?BJB9w?BADZ<=UAD5 ê q�Z\C ´ÈLK=UA
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��Å�¹\Ï�� +<Å Ïo¹Y¼ ê Ö	��)�' ØiÖ($�' Ö($�' �½ÕwÛ5)wì ( ¼c¹YÍ�ÍXÏo¹�¼ ê ¹YÐ�ºDÏ�+<¹Y¼lÏ ¹Y¼lÏ » ��� Ä,+ ��� +TÅùºùº�» �
��ë � ëB¸�ì

¼ � + +<Å���Ï ��Å�¹\Ï�� +TÅùº ê ��� è ä��oì ( ß �
��Å�¼ ºL��ÐBÏoÅ +E� ê ß2ì ( ØBÙ½Ô<ØBÙ%)%)��½ÕwÛ��

��Å�¹\Ï�� +<Å Ïo¹Y¼ ê Ö	��)�' ØiÖ($�' Ö($�' �½ÕwÛ5)wì ( ¼c¹YÍ�ÍXÏo¹�¼ ê ¹YÐ�ºDÏ�+<¹Y¼lÏ ¹Y¼lÏ » ��� +TÅ�� +TÅùºùºe» ���&ë � ël¸�ì
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
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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 �
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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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CEDGFIHKJ6LNMGDOFBP6FRQTSUFWVXLZY[FBDG\E]UQ^\NFRLZ_N]T`bac\ISTDOFdMOJ6PKDO_N`baUFWefJ6LNgihKMGDO_NDGFRLZ]TQTPj]TQTS,VkQ^lmFRQUST]TQTPnFRDGQTFR_EPKFpo
QUFRLNDG_N`baTFBQrq3MOJKP6DO_Z`baTFRQ�s�MthKQ^]TQUP6_uhKQU_uhv\NwRFR_xDGg y3J6Qc\uF{z|\�DGQc\uFRMGMODGP6FRQc\uFBL}Vk_N_NDG_Z\NFRQTwB_Z~|_Z\NFRg�FK�ICEFRL
VkQT_uh�\uw3FRLZg5�JKP6MODG`ba^\Rq�]UQ^\NFRLZ_N`baTDGFRSTMGDO`baTFvqT�KJ6QU_N]Tg�FRQc\uFBQTP6FBLNFR`bac\NF�s�MthKQTFBLN_�\uFRMGMO]TQUP6_�o7]TQTS�H6FBLuhKLZY[FBD�o
\N]TQTP6_ZgiFp\uaTJ|STFBQ�wR]�_Z�[FBwRD��fwRDGFRLNFBQ�]TQTS�wR]�JK�[FBLuhv\NDOJ6QfhvMODO_ZDOFBLNFRQ�q7STDOFnSTDGFnH|DOFBMG�Z�hKM�\uDGP6FRQrq�QTJK\�lmFRQ�o
SUDOP6FBQ�s�MOhKQT_N`baUMO]T�K��JKMOP6FBLN]TQTPK_Ng�FR`bafhKQUDO_Ng�FRQ��b�]UL�VX�c\uDGJ6QT_N�UMthKQ^]TQTPK_uhK]U��P6hKY[FBQ&DOQ&VX_Z_NDO_�\uFBQTwR_�~�_�\uF{o
g�FRQ&FBQ^\�lmFRSUFRLXSUFB�fQTDGFRLZFRQ}J|STFBL�wR]Tg�DOQTSUFR_Z\�]TQc\NFRLN_�\K�]U\NwRFBQr�
��g�STDGFR_�wR]&FBLNLNFBDO`baTFBQrqfl�DOLZS��{�]TL�FRDOQUFE\uFRg���J6LuhKMGFEs�MthvQ|]UQTP6_NMGJ6P6DG�iFBDOQnhKMOMGP6FRg�FRDGQTFR_m�KJ6g���J6_ND�\uDOJ�o
QThKMOFB_����p�����p�����p�{ |�|¡�¢�o¤£¥FBLZ�¦hKaTLZFRQjFRDGQTP6Fp�{�]TaTLZ\Rq6SfhK_¥FB_?FBLNMOhK]TYU\Rq6FRDGQTFRQ�STFRSU]T�c\uDGHKFRQrq^�vJ6QT_Z\NLN]T�c\NDGH6FBQ
§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\
SUDOF���LNFBDOF?y3J6gWYTDGQTDOFBLNYfhKLZ�KFBDG\rHKJ6QI­��u«N¡K�u�b¢b¢p��¯K�p¬�]UQTS°�u�®¡K�u�b¢b¢p��¯K�p¬²±´³ZFBlmFRDGMO_¨DOQT�^LZFRg�FRQc\uFBMOMOFBg�µ[£¥JKL�o
PKFRaTFBQrqc_NJ(lmJ6aTM¶hK]T_�SUFRL?s�FBLN_N��FR�c\NDGH6F�H6JKQ&·¨ c¢p¸6¹º ��»|�p�d]TQUS�­ º �{¸¦�®�p¼�¼O�p�i½m¼B¹º ���p�IhKMO_�hv]T`ba°hv]T_�FRDGQTFRL
º  {�Z¡ ºc¾ �p��«��{�®�p�f¸¿�®�p�{¸��p�j§ÀFB\NLuhK`bac\N]TQTP6_�lÀFBDO_NFdaTFRLNhK]T_B�¶s¥M �hKQTF3g�DG\m\uFRg���J6LuhKMGFRQ�]UQTS��vJ6QTSTD�\uDGJ6QfhKMGFRQy3J6Qc\NLNJ6MGMO_Z\NLN]T�c\N]TLNFBQ�FBQc\uMthvQTP&FRDOQUFR_3P6LZJ6�6FRQ�VXYU_Z\uLNhK�c\uDGJ6QT_N_Z�[FB�c\uLN]Ugi_Á� �J6QTQTFBQÂhK]��ÀSTDGFR_ZFjÃ�FRDG_NF
FBLNwBFR]TPK\¥lmFRLZSTFRQr�U©3LN]TQTSUMthKP6FÀDO_Z\¥FBDOQ�H6FBLuhKMGMOP6FBgiFBDOQTFBLZ\NFRL�s�MthvQ|Y�FRPKLNDGÄ�q6STFBL¥STDOF�hK]U_?VkSfhK�U\NDGH|DG\(�hv\u_Åo
_ZDO`bac\dQ¨�JK\uDGP6FKq�_�\u]U��FBQTMOJK_NF�e�MOFpz�DGYTDOMGDG\Æ�h�\XDGQ�STFBLWs�MthvQTLNFB�TL(�hK_ZFRQc\bh�\uDOJKQ�FBLNg}�J6P6MODG`bac\��rVk�^\NDOJ6QUFRQÇ_ZDOQTS
SThKY[FBD.QTDG`bac\3giFBaTL0��«�¸¦ÈÀ�p��»K��¡|�k§ÉhK_ZDO_ZY[FB_Z\bhvQTSU\uFBDOMGFdH6JKQ�s�M¤�hKQTFRQ�q�_NJKQTSTFRLZQ,_Z\NFRMOMGFRQ,Q^]TLEQUJ�`ba,FBD�o
QUF�]TQc\uFRL3H|DOFBMOFBQ�ÊÂ�J6P6MGDO`baT�vFRDG\NFRQ,SfhvLRqrVk�^\NDOJ6QU_ZH6FBLNafhvMG\uFBQ�wB]x`bafhKLuhv�^\NFRLZDO_NDGFRLZFRQrË�hvMO_3hKMGMOP6FBgiFBDOQTFB_
Ì `baTFRgihdwB]TL�ÍÀafhvLuhK�c\uFBLNDG_NDOFBLN]TQUPdH6JKQ�s�M��hKQUFRQil�DGLNS5» º ¢�Î��p��¸¦¼Ï�®ÐbÑf�����p�uÑ º ¼Ï¸Å�p�&¯K«���Òm��¡|�p�U¢(ÐbÑ º �{¸Å�p� |��»}ÒÀ�u�p��¡K�f�O¢b¢(�p�fq¨SfhK_0hK]U��Y�FR_�\uDOg�g0\NF�Ã�FRDG_NF�Sfhv_�Ó�LNLNFBDO`baTFBQ�_N��FRwBDG�fwBDOFRL�\uFBL�Ô�DOFBMOF�Y[FB_N`baTLZFRDGYU\�q
Y�FRQ^]U\NwB\R�
Ô�]UL3Ó�LNLNFBDO`ba^]TQTP&STFBL3P6FB��JKLNSTFBLZ\uFBQxVXSfhK��\uDGH|D�\Æ�hv\kl�DOLNSxSTFBL3MOJ6PKDO_N`baUF0VXQU_uhv\Nw�_Z�[FBwRDOhKMODG_NDOFBLZ\kST]TLZ`ba
SUDOF3£¥FRL�lÀFBQTST]TQTP}ªc«���Õ�¡K |�{�®�p� ¾bº �b�p�EÖE�pÈÀ�p�O¢b¢p¸¦� º ¸Å�®¡K�®�p�fqUSTDOFdhK]T_�STFRL Ì DG`ba^\XSTFR_ks�MthKQUFRQT_kFRDOQUFISUD�oLZFR�c\uFXVXYTYTDGMOST]UQTPdHKJ6Q&s�MthKQ^]TQTPK_N_Z\NLuhv\NFRP6DGFRQ�_ZDOQTSr�|VX]U_NP6FBaTFRQTS�HKJ6Q�STFRg�Ê�Fp\bhK_Z�TLuhK`baUFRQT�vJ6QTwRFB�U\
wB]TL�§ÀFplÀFBDO_N�ULNJ6P6LNhKg�giDGFRLN]UQTP0l�DOLZS&FRDOQUFÁÊ�FB\uhK_N�ULuhK`baTFIwR]UL�§ÀFRLv�]T`b�^_NDO`bac\NDOP6]TQUPi�TMOhKQ^]TQTP6_Z_N��FRwBDG�Uo
_Z`baTFRL�VX_Z�[FB�c\uF0SUFB�fQTDGFRL�\�� Ì DGF3_NDOFBac\Xy3J6QUwRFR��\uFIwR]TL�y3J6QU�fPK]TLNDGFRLN]UQTP�HKJ6Q Ì \uLNhv\uFBP6DOFBQrqTDOQnSTDGFR_NFBg
y3J6Qc\NFpz|\�hK]U`ba�× º ª�¸¦�Oªc�p�0P6FBQfhKQTQc\�q|H6J6Lm]TQTS�YUDOFB\NFB\ÉyÁJKQT_Z\NLN]T�c\uFXwR]TLmØ�Q^\NFRP6LNhv\uDGJ6QiHKJ6Q}Òm�f¸�¢(ÐbÑf�p��Ù»K |�|¡�¢��{ |�Uª�¸¿�®«����p��hvQr��CEDGFR_ZF�ef]TQT�c\uDGJ6QTFRQ}LNFR�UL �hK_ZFRQc\uDGFRLNFBQxDOQ5hvMOMOPKFRg�FRDOQUFRL�ÃÇFBDO_ZFW�TMthvQ|]UQTP6_NLZFRMGFpo
HvhKQc\NF&s¥L��hv��FRLZFRQTwBFRQÚJ�SUFRL�Û�FR]TLZDO_Z\NDO�vFRQrq7Y�FRDG_N�TDGFRMG_ZlmFRDO_ZF�wR]TL0VX�c\uDGJ6QT_uhv]T_ZlÀhKaTM�]TQUSÚÜÝFRDGMOwBDOFRMGJ6LNS|o
Q^]TQUPT�
CEDGF�\NFR`baTQTDG_N`baTF�]TQTSÞ�TLNhK�c\uDG_N`baTFx��gi_ZFB\uwB]TQTPßSTFB_}ÊnFB\bhv_N�TLNhK`baTFRQU�KJ6QTwBFR�U\NFR_5FBLZ��J6MGPK\�g�DG\°STFRQ
ÊnFB\uaUJ�STFBQ�g�FB\uhKMOJKP6DO_Z`baTFRLÀs¥LZJ6P6LNhKgig�DOFBLN]TQUPTq�SThjaUDOFRL�_ZJ(lÀJ6aUM�STDOF Ì �[FBwRDG�T�vh�\uDOJKQ�FRDOQUFR_�§ÀFBlmFRDG_�o
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��hKMG�¨�]TMO_&hKMG_&hK]T`ba STDOF,PKFB��J6LZSTFRL�\uF�CX~|QfhKg�DO� ]UQTS VkSfhK�U\NDGH|DG\(�hv\�QfhvaTFRwB] J6�U\NDOgihKMX]UQ^\NFRLZ_Z\K�]�\uwB\
lmFRLZSTFRQ��
©3FRg}�hK��STFRg H6FBLZ��J6MGPK\uFBQ�
fF{z�DOYTMGFRQ £¥FBLZ��FRDGQTFRLZ]TQTP6_�H6FBLZ�¦hKaTLZFRQÞwR]UL�s�MthKQUFRLN_�\uFBMOMO]UQTP�lmFRLZSTFRQ ÖE�pÙ
ÈÀ�p�O¢ ¾bº  c¢p¸��p�����IDOQßefJ6LNg H6JKQ�Ü�hK�c\uDG�KFRQ��b�]TL�SUDOF°HKFRLN_Z`baTDOFBSTFRQUFRQ��TMOhKQ^]TQTP6_Z_N��FRwBDG�f_Z`baTFRQ s¥aThK_NFBQ
g�DG\m§ÀFBLv�]T`b�^_ZDO`bac\uDGP6]TQTP�STFBL Ì `baTQUDG\N\N_Z\NFRMOMGF
�Zs¥MOhKQT_Z�[FBwRDG�T�vh�\uDOJKQ �0_Z�[FBwRDG�TwRDOFBLZ\R�UÓ�DOQ°�KJ6QU�TP6]TLNDGFRLZYfh�o
LZFRL�§ÀFplÀFBDO_Z�TMthKQng�DG\�FBDOQTFBL�STFB�fQUDOFRLZYfhKLZFRQ}ÔrhKaTM�HKJ6Q���» º ­�¸¦�®«��U¢�­� ��Uª�¸��p��l�DGLNSnhKMG_ÉÜ.hv�^\NDO�^_N�vFRMGFB\N\_Z�[FBwRD��fwRDGFRLZ\R�[VkMO_ Ì �[FBwRDG�T�vh�\uDOJKQT_N_Z�TLuhK`baUFWwR]TLk£?hKLNDOhKQc\uFRQU_N��FRwRD��f��hv\uDGJ6Q}SUFR_3P6FBQTFRLZDO_N`baUFRQ�s�MthKQTFBLN_
l�DGLNSjFRDGQTF�STFB�|MOhKLuh�\uDGHKF����p�uª�¬ º ¼´¢ º ¼ ¡|� ¾ � º H6FBLZlmFRQTSTFp\��UCEDOFÉP6FBFRDGP6QTFB\NF ��kY�FRLN_ZFB\NwR]TQTPIH6J6Q�ÜÝFRLNg�FRQSUDOFR_ZFRL�VXMGP6FRYTLNh�DOQnÜ.hK�c\NDO�KFBQ5]TQTS�STFRLZFRQ�Ø�Q^\NFRP6LNhv\uDGJ6QnDOQnFRDOQnÜ�hK�c\uDO�^_Z�KFRMGFB\Z\ESTFp�fQTDOFBLZ\kSfhKQTQ�STFRQ
s�LZJ6wRFB�iSTFBL�§ÀFBlmFRDG_N_Z\NLuhv\NFRP6DGFR�vJ6QU�fP6]ULuhv\NDOJ6Qr�
Ø�Q�§ÀFBwRDOFBa^]TQTP�wR]nYTDO_ZaTFRL�Fpz�DG_Z\uDGFRLZFRQTSTFBQ}s�MOhKQ^]TQTP6_NhKQT_(�h�\uwRFBQ}FBLNP6FBY[FBQ}_NDG`ban��JKMOP6FBQTSTFE£¥J6L�\uFRDGMOF��
� CEDOF�P6FR_NhKg0\uF�£¥FRLuhvLNY�FRDG\N]TQTP6_Z�KFp\N\uF�SUFRL,s�MthvQTFRLZ_Z\uFBMOMG]TQTPTq�H6J6Q SUFRL,CEFp�fQTDG\NDOJ6Q ]TQTS���Fpo
�TL �hK_ZFRQc\bh�\uDOJKQÚSUFRL�VXQclÀFBQTST]TQUP6_NSTJKg �hKQUF}]TQTSÚSTFBLiP6Fpl �]TQT_Z`ba^\NFRQ�� �J6_Z]TQTP6FBQrq¥STFRL Ì ��FRwBD�o
�f��hv\uDGJ6QiHKJ6Q&y3J6Qc\uLNJKMOMO_�\uLNhv\uFBP6DOFBQrqcDOaTLZFRLmVXQT�fhv_N_N]UQTPjhK]U�¨FBDOQTFE�vJ6QT�^LNFp\uFÁCEJ6g �hKQTFvq^YTDO_maTDOQ
wR]TL�VX]U_Z�{�]TaTLZ]TQTP�SUFRLk©ÁFBQTFRLZDOFBLN]TQTP�]TQTS��?�J6_N]TQUP6_NF{z�\NLuhK�c\NDOJ6Qrqfl�DGLNS�hKMO_�FRDGQnlmJ6aTMGSTFB�TQTDOFBL�o
\uFRLBqTwR]U_uhKg�giFBQTa¨�hKQUP6FRQTSUFRLks¥LZJ6wRFB�ig�DG\É�TL(�hKwBDO_ZFRL Ì FBg°hKQc\NDO��Y�FR_Z`baTLNDGFRY�FRQr�

� Ó¥_ml�DOLNS�FBDOQ�HKFRLuhvMOMOPKFRg�FRDOQUFRLZ\NFRLms�MthKQ^Y�FRP6LZDGÄ�wR]TP6LZ]TQTSTFBP6FRMGFRPK\RqUSTFBL�QTFRY�FRQ�Vk�c\uDOJKQTFRQ&hK]U`baDOQc\uFBQT_NDGJ6QfhKMGFd§mFR_N`baULNFRDGYT]TQTPKFRQ5H6JKLN_NDGFRac\�q�]Tg#DOQc\NFRQTSTDGFRL�\uFR_�VX�c\NDOJ6QT_�H6FBLNafhKM�\uFBQ5wR]5`baThKLuhK�6o
\uFRLZDO_ZDOFRLZFRQr�

� C3hK_E��J6LNgihKMGFjÊ�J|STFRMGM7STFRLIhKSThK�U\uDGFRLZYfhKLNFBQ�yÁJKQ^\NLNJ6MGMO_�\uLuh�\uFRPKDOFRQ}DO_Z\Á]UQfhKYTa¨�hvQTP6DOP�HKJ6Q�SUFRg�KJ6QT�^LZFB\uFBQ0MGJ6P6DO_Z`baTFRQdefJ6LNgihKMGDO_Ng0]T_[wB]TLÝs�MthKQTLZFR�TL��hK_NFBQc\bhv\NDOJ6QI]TQTS3o�FBLN_Z\NFRMGMO]TQTP�]TQUSdFBLNMthv]TYU\
FRDOQUF�
fFpz�DOYUMOFÁefFR_�\u_NFp\uwB]TQTP°HKJ6Q�VkSfhK�U\NDOJ6QU_N�T]TQU�^\NFRQr�

� CEDOFj��J6LNgihKMOFiÊ�Fp\uaTJ|STF�wB]TL Ì ��FRwBDG�f��hv\NDOJ6Q�]TQTS��E�[FBLuhv\NDOJ6QThKMODG_NDOFBLN]TQUPnSUFR_�s�MthvQ|]UQTP6_N�ULNJvowRFR_Z_NFB_X]TQc\uFBLN_�\6�]U\NwB\kSTDOFÁhKMGMOP6FBgiFBDOQTF�£¥FRLZDG�f��hv\NDOJ6Q�STDGFR_ZFR_�s�LNJ6wBFR_N_ZFR_B�
� Ø�Q�STFRLÀ�KJ6QT�^LZFB\uDG_NDGFRLZ\NFRQ&s�MthvQ|]UQTP6_NMGJ6P6DG�����JKQTQTFRQ&s�M¤�hKQTFXSU]TLN`ba�FBDOQTFX£XDOFBMOw�hvaTM¶]TQc\uFRLZ_N`baTDGFRS�oMODO`baUFRL�y3J6Qc\uLZJ6MOMG_Z\NLN]T�c\u]ULNFRQn]TQTSnVXYU_Z\uLNhK�c\uDGJ6QT_NPKLuhKSTFÁY�FR_Z`baTLNDGFRY�FRQ�lmFRLZSTFRQ��
� Ó¥_�Y�FR_�\uFRac\kFRDGQTF3aTJ6aTF3£?hKLZDthv\NDOJ6QU_Ng}�J6P6MODG`baT�KFBDG\?Y�FRD�STFBLk§mFR_N`baULNFRDGYT]TQTPjH6JKQ}s�MthvQ|]UQTP6_N�ULNJvoYTMOFBgiFBQn]UQTS}hvMOMOFXFRLN_�\uFBMOMG\NFRQ��?�J6_N]UQTP6FRQn_NDGQTSnY[FplÀFBDO_NYThKL��KJ6LZLNFR�c\R�
� CEDOF,_NFBg°hvQ^\NDO_Z`baTF��0�hKaTF,H6JKQ²s�MthKQULNFR�UL(�hK_ZFRQc\bhv\NDOJ6Q ]TQTS s�MthKQUP6FRQTFBLNDGFRLN]UQTP�FBLNMOhK]TYU\&FBDOQTF
]TQTg�DG\N\NFRMGYfhKLmHKFRLZDG�fwBDOFRLZYfhKLZFIVkQT�fhK_Z_N]TQUP°]TQTS&£¥FRL �hKQTSTFBLN]TQUPiY�FRDGSTFRL�s�LNJ6wBFR_Z_NFK�

� CEDOFÂg�DG\,SUFRL�s�MthKQTPKFRQTFBLNDOFBLN]TQUP QfhvaTF�H6FRL�lÉhvQTSU\uFBQ s�LNJ6wBFR_Z_NF SUFRL�s�MthKQTDGQc\uFRLZ�TLNFp\bhv\NDOJ6Q�q
s¥MOhKQcH6FBLNDG�T�vh�\uDOJKQÂ]TQTS�s�MthKQcHvhKMODGSTDOFBLN]TQUP}FRLZafhKM�\uFRQ�DGQ�STFRg MOJ6P6DG_N`baTFBQ��khvaTgiFBQclÀFBLN�ÂFBDOQTF
Qfhv\K�]ULNMODG`baTF�VXYUYTDOMGST]TQTP3]TQUSi_ZDOQTS�giD�\7QfhvaTFRwB]°STFBQi_ZFRMOY�FRQ Ì \NLuhv\NFRP6DGFRQj]TQTS�Ø�QU��FRLZFRQTwBLNFBP6FRMGQ
l�DOF3STDGFÁs¥MOhKQTP6FBQTFRLZDOFBLN]TQTPjST]ULN`baU�b�]TaULNYfhKLB�

Ø�g��khKaUgiFBQnSUDOFR_ZFRL�VXLZY[FBDG\�l�]TLZSTFRQ�STDOFE��JKMOP6FBQTSTFRQ�l�DG_N_NFBQT_N`baThv��\uMGDO`baTFBQ��?�J6_N]UQTP6FRQnFRLNhKLNY�FRD�\uFp\��
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S Ø 	cÍ � � U�½À�u«(Ðb�b�N»K���|¡�¢E«Å��¸�Ñf� �
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¯K�=:v��Ü�aTF;	KJ6]TLZQfhKMrJv� ��J6P6DG`Ás�LNJ6P6LNhKg�giDGQTPTq � � o � � � � � � � � � �6q � ��� � �
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S y3J(lÉhKMG_N�^D � � U �Á�0 �)* 
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JK�¥Ê}hvQT`baTFR_�\uFBLRq �(o � 	K]TMG~ � ��� ��qUÃ�J6LZ�|_ZaTJ6�T_kDOQ}ÍÀJ6g��T]U\uDGQTP Ì FRLZDOFR_Bq �¨JKQTSTJ6Q�oÀ§ÀFRLZMODOQ�o
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