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	¹ò�ñ	î&ñ*îHêYüHú}ûHê�ï	é)��òëú*#�·qï*ôCéøô1#�ó��>óñ*ê�÷

<-=<Ö ×�ý C�O(Ø¿H*A]C*ÿ*� ýºÙ"ÿnC�� C��NO I-ýÚNO2HJþ*ÛNÿ�ý�ØµÜ H�� þ*��ØFE5ÛNE1CDO(	
æeî}ê?òëúAñ*ê�#Lï�çTñ*òëôLú:ô�õ�ôLüHï¹òëú}óñ*ï	üH÷4ê�úAñ*ê�û�ð�ôLú}óñ*ï�ç�òëúAñÎóôCéøùCê�ï�	¹ò�ñ	î:ñ*îHêiüHú[û>ê�ï	é)��òëú*#�·qï	ôLéëôG#4ó��>óñ*ê�÷ òëóûHôLúHêzè��:ñ*î}ê�öHï	ê2û>ò+ð�ç�ñ*ê  ð/.�.��  õGï�-:ú�ô*ðÃîVïDú�r2�¸	¹îHòëð�îÐòëóL#LòëùLê2úËòøú °�ò!#LüHï	ê�y�Õ*.-'Îõ�ñ*ê�ï?öHï	ôLö}çG#Cç�ñ*òëôLúçLú}û.ó*ü}ð�ð�ê2ó	ó�,Aòøñ�ï	ê�ñ*ü}ï*ú}ó¶ñ*î}êIúHê�	mó,ñ�çTñ	êIô�õxñ	îHêYð�ôLú[ó,ñ	ï	çLòøúAñ¶ö}çLïñ�?¼1ú*ÑQ.9Çfõ{ñ*î}êIöHï	ôLö}çG#Cç�ñ*òëôLú4éøê�çLûHó¶ñ*ôç�õ çLòøéëüHï	êG,�ñ*î}ê/#LôCçLéÙõ ç�òëéëó�.

·qï	ê2ûHòëð2çTñ*ê¸ù�ô*õGù���-�ú*øGù�r5Ý�öÙê�ï*õ�ôLï	÷�óÎç�öHï	ôLö}çG#Cç�ñ*òëôLú&ó,ñ	ê�ö2,[ò?. êG.!,}òøñ?çLöHöHéëòøê�ó¹ôLúHê�ô�õÖñ*îHêåÏ4öHï*ôCö}ç:T
#AçTñ	òøôCú]ï*ü}éøê�óFôLõ °�ò)#CüHï	ê�z*Æ{ò�ñ?õ ç�òëé+óYò�õ¶ú}ô:ï	üHéëê�ð2ç�ú]èÙê�ç�öHö}éøòëê2û�.�æeîHê�ð�îHôLò+ð�ê�ô�õqñ	îHê4ï*üHéëê�ñ*ô&ç�öHöHé!�ò+óYû>ôLú}ê�çCð�ð�ôCï	ûHòøú*#.ñ*ô�ñ*îHê4ó,ñ	ï	ç�ñ*ê�#G�Ëû>ò+ó*ð�ü}ó*ó*ê2ûÐòøú Ä ê2ð�ñ*òëôLúµÅD. zD./·qï	ê2û>ò+ð�ç�ñ*êåùDôDõGùJð1ó*ðGúlîUõGï�rt�4ð2ç�éëéëó
ùDô*õGù��/-:ú*øGù�r1Ý�òøú¦éëôAôCö<ü}úCñ	òøé�ê2ò�ñ	îHê�ï�ç�öHï	ôLö[çU#Cç�ñ*òëôLúÐóñ*ê2ö`õ ç�òëéëó���ñ*îHê��*Z�Tfö[ôCòøúAñiò+óYï*ê�çLð�îHê�ûJÑÎôCïYñ*îHêó*ôLéëùLê2ïeï*ê�;,ê2ð$ñ�ó¹ç4ð�ôLú[ó,ñ	ï	çLòøúAñ/��ñ*î}ê�ð�ôCú}ó,ñ	ï	çLòøúAñ�#LôAç�é òëóÎüHú}ó	çTñ*ò+ó��[ç�èHéëêVÑX.
Þ ßáà¢â�ã�äåâ�æÃç^è{é¯à
Ç#ú ñ*îHê`öHï	ê�ù�òøôCü}ó�ó*ê2ð�ñ*òëôLú2,-	�ê]î[çEùLêÐû>ê�ó*ð�ï*òëèÙê2û çb÷�ê�ñ	çUTSòëúAñ*ê�ï	öHï	ê�ñ	ê�ï�ûHòøï	ê2ð�ñ*é!� û>ê2ï*òëùLê�ûgõ�ï	ôL÷ ñ*îHêôCö[ê2ï	ç�ñ*òëôLú}çLé{óê2÷�ç�úAñ*ò+ð�ó�. ÇfñFòëó¹ö}üHï*ê2é)�&û>ê�ð�é+ç�ï�çTñ*òëùLê1. 'IóÎñ*îHò+óIçLöHöHï	ôCçCð�î:ð2ç�úËèÙêzùLê2ïc�.òëúHê$ê�ð�òøê2úAñ-	�ê
	eç�úAñ¹ñ	ô�çLó	óê�ó*óeòøñ	óIöHï�çLð$ñ	òëð2ç�èHòëéëò�ñ��1.pæeîHê2ï*ê�õ�ôLï	ê/	�êzóñ	çLïñ	ê2û&ó*ôL÷4êz÷4ê2çCóüHï	ê�÷4ê2úCñ�ó�,*�}ï	óñFð�ôL÷4ö}ç�ï	òëú*#ñ	îHê&êXZ>ê2ð�ü>ñ*òëôLú ô�õ?öHï	ôG#Lï�ç�÷�ó�òøúgç¦ð�ôL÷4öHòëéëê2û ÷�ô>û>ê¬�5	¹ò�ñ	îHôLü>ñ4ñ	ï	çCð�òëú*#�Ñ�ç�ú[û4	¹òøñ*î ñ*îHêËð�ôL÷4öHòëéøê�û÷4ê�ñ	ç:TSñ*ï�çLð�ê�ïVÆÎæeîHê�ú ð�ôL÷4ö}çLï*òëú*#¬	¹òøñ*îc÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ï�ó�ñ*ï���òøúJ#¦ñ*ôÌñ�çU0Lê]çCû>ùTç�úAñ	çG#Lê&ô�õiöHï	ôLöÙê�ïõ�ê�çTñ	üHï*ê�óeô�õ]Êpí
Ë2ÌP· Ä�Í .

ëcòøñ*îËôCüHï¹öHï	ê�éëòø÷4òëú}ç�ï���êXZ>öÙê�ï	òø÷4ê�úAñ�ó�,Hó*ê�ùCê�ï�ç�é öHï	ôLöÙê�ï*ñ*òëê2óeð�çLú:èÙêiôLè[óê2ï*ùCê2ûxì
Ò ñ*îHêiú�üH÷�è[ê2ï¹ô�õÖê�ùLê2úAñ	ópõ�ôLïÎó*ôL÷4êið�é+çLó	ó*òëð2ç�é öHï	ôLèHéëê�÷�ó�Æ
Ò ñ*îHêiê$ê�ð�òøê2ú}ðX��ô�õ�ñ*îHêzû>ê�ð�é+ç�ï�çTñ	òøùCêF÷4ê�ñ�ç:TfòøúAñ	ê�ï	öHï*ê�ñ*ê2ï�Æ
Ò ñ*îHêiöÙôCó	óòëèHòëéøòøñ��.ôLõ�ü}ó*òëú*#4÷�ê�ñ	çUTSòëúAñ*ê�ï	öHï	ê�ñ�çTñ*òëôLú�ñ*ô4öHï	ô�ñ	ô�ñ���ö[êåì1~Oí2îMïM�2ð�ñ	ï	çCð�ê�ï�ó�.
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Ö²=�ñ üò�NO ü�ÙÎ�ôó¬C��NO2Höõ O�CDA:÷�ü�H*A´KlO2HÃE
ë`êIî[çEùLê¹òë÷�ö}éøê2÷�ê2úAñ*ê2û�ñ�	�ôzôLñ*îHê2ï¶÷4ê�ñ�ç:TfòøúAñ	ê�ï	öHï*ê�ñ*ê2ï	ó�ü[óòëú*#�û>ê2éëç���÷4ê2ð�î}çLúHò+ó÷Y.ÖæeîHòëó�÷4ê2ð�î}çLúHò+ó÷ò+óqö}ï*ôTù�ò+û>ê2û4è���Êpí
Ë2Ì!· Ä�Í öHé+çTñ	êXTSõ�ôLï	÷Y.+Çfñp÷4ç���#LòëùLêIê"ê.ð�òëê�úAñ�÷4ê�ñ	ç:Tfòë÷�ö}éøê2÷�ê2úAñ	çTñ	òøôCú�ô�õ ð�ôLú}óñ*ï�ç�òëúAñó*ôLéëù�òøúJ# Î ¶�Ðv.�æeîHê-�}ï	óñ¶òëúAñ*ê�ï	öHï	ê�ñ	ê�ï #Cê�úHê2ï	ç�ñ*ê�óÖñ*îHê?ó*çL÷4êÎòøúHõ�ôLï	÷4ç�ñ*òëôLú.çCó�ñ*î}êFû>ê�ð�é+ç�ï�çTñ*òëùLê¹ôCúHêG.�æeîHêó*ê2ð�ôLú}û�ôLú}êYûHôAê�óeúHô�ñÎ÷�çLú}çU#Cê?ó*ôL÷4êið�ôAó,ñ	é)��ç�ññ	ï*òëèHü>ñ	ê2ó�.

Ç#úÌñ	îHôCó*ê�ñ�	pô]÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ï�ó�,vð�ôCú}óñ*ï�ç�òëúCñ�ózç�ï	ê�óñ*òëéøéeû>ê�ó*ð�ï*òëè[ê�û¦è��Ðñ	îHï*ê2ê�ð�î}çLï	çCð$ñ*ê2ï*ò+óñ*ò+ð�ó2ìï	ê2ûHü}ð$ñ	òøôCú�ôCö[ê2ï	ç�ñ*ôLï�ó�,�ç�	pçG0Lê�ú}òøú*#Yð�ôCú}û>òøñ*òëôLú�ç�ú[û�ó*ôLéëùLê�û�ð�ôLú}û>òøñ*òëôLú�.,�pü>ñqñ	îHê¹ê�ùCê�úAñ	ó�çLï*êe÷�ç�ú[çU#Lê�ûè���Êeí
Ë2Ì!· Ä�Í è}üHòøéøñ�Tfòëú}ó¹òëú}ó,ñ	ê2çCû�ôLõÖóñ*ï	òëð�ñ¹ï*üHéëêYñ*ï�ç�ú[óé+çTñ	òøôCú2.
øyùMúwùMú û °2³§ü�ýIþMÿ�³§°������Y°2³�ü/³§þ���ÿ��+ü�®�°�	��wÿ�
���üb±���,®�� °�ÿ,®§þ���ÿ
æeî}êb÷4ê2ð�î}çLúHò+ó÷ ô�õ�ð�ôLú}óñ*ï�ç�òëúAñ]÷4çLú}çU#Cê�÷4ê�úAñÐò+ó<òøú}ó*öHòëï*ê�û è��kð�ôLú}óñ*ï�ç�òëúAñÐòë÷�ö}éøê2÷�ê2úAñ	çTñ	òøôCú òëú
Êeí
Ë2Ì!· Ä�Í çLóFû>ê2ó	ð�ï	òøèÙê2û&è�� ë`çLéøé+çLð�êzê�ñYç�év. Î �*yQÐ©.NÇ#ú&Êeí
Ë2Ì!· Ä�Í , ç.ð�ôCú}ó,ñ	ï	çLòøúAñÎò+óIï	ê�ö}ï*ê�óê2úCñ	ê2û:è��:ç
#CôCçLéÃ	¹îHôAóêYï	ê2ó*ôLéëü>ñ*òëôLú�òëó¹ó*ü}ó*ö[ê2ú}û>ê2û�üHúAñ*òëé çå#LòëùLê2ú�ð�ôCú}û>òøñ*òëôLú:òëóeùCê�ï	òÉ�[ê2û�.�æeîHò+ó¹ð�ôCú}û>òøñ*òëôLú #Cê�úHê2ï�TçLéøé!�Ëï	ê�é+çTñ*ê�óÎñ	ô&ùEçLï*ò+ç�è}éøê4û>ôL÷�çLòøú}óFô�õ�ñ*îHê�ð�ôLú}óñ*ï�ç�òëúAñ�.È°}ôLïYêXZHç�÷4öHéëêG, ñ	îHê��B6���]ð�ôLú}óñ*ï�ç�òëúAñFü}ó*ê2óç�#CôCçLé{óü}ó*öÙê�ú}û>ê�û:ñ*ô4ñ�	pô�ê�ùCê�úAñ	ó2ìq÷4ô>û>òÉ�Ùð�çTñ	òøôCúËô�õ�û>ôL÷�çLòøú$� � ôLï¹÷4ô>û>ò)�[ð�ç�ñ*òëôLú&ô�õqû>ôC÷�ç�òëúY� � .æeî}êå	pôG0Cê�ú&#CôCç�é�î}çCóIñ	ô�÷�çG0Lêzñ	îHê4ï*ê�û>ü}ð�ñ*òëôLú}ó?û>üHê�ñ*ô�ñ*î}ê�ð�ôLú}óñ*ï�ç�òëúAñ�./Çfõ¶ñ	îHôCó*ê�ï	ê2ûHü}ð$ñ	òøôCú}óYç�ï	êú}ô�ñÎóü�ê�ð�òøê2úAñ¹ñ*ô�óôCéøùCê?ñ*îHêzð�ôLú}óñ*ï�ç�òëúAñ�,Añ*îHêzð�ôLï	ï*ê�óöÙôLú[û>òøúJ#å#CôCç�é ò+óeï*ê�Tfó*ü}ó*ö[ê2ú}û>ê�û�.æeîHê Êpí
Ë2Ì!· Ä�Í èHüHòëé�ñcTSòëú -Y�w-�ùJøGï*÷9¹����Dõ�ð�.9»3�t��ôlîUõ1ôMî�ú�ò »3���DõGï*÷ÃÂ�ê�Z>öHéøò+ð�òøñ*é!�<ûHê�é+ç���óiñ*îHê�#CôCç�é
�Dõ�ð/.Fç�ú}ûÈ	pçG0Lê2óvòøñ9	¹òøñ*î4öHï	òëôLï	ò�ñ��B��ôlî:õ1ôlî�ú�òFçLóÖó*ô�ôLú�çCóvñ*îHê¹ð�ôCú}û>òøñ*òëôLú+��õGï*÷?îHôLé+ûHó�.�æeî}ê�����þ�����þ ³��ú}ô�ñ*òëôLú:ò+ópõ�üHú}ûHçL÷�ê2úAñ	ç�é{ñ*ô4òøúAñ	ê�ï	ï*üHöHñ¹ñ*îHêzð�üHï*ï	ê�úAñ�#LôAç�é{ó*ô�çCópñ*ô�ï	ê2ó*ôLéëùLêYç�ú:ô�ñ*î}ê�ï¹ôLú}êG.æeîHê�ó*ü}ó*ö[ê2ú}óòëôLú`÷4ê2ð�î}çLúHò+ó÷ ð2ç�ú<è[ê�ù�òëê�	pê2ûÐçCóiç.ñ	îHï	ê2çLû`óc��óñ*ê2÷Y, çLóYó*îHô:	¹ú<è��&°�ò!#LüHï	êYyGyG.
Ê�çLð�îÔð�ôCú}óñ*ï�ç�òëúCñ�òëó�ï*ê2öHï*ê�óê2úAñ*ê2û¦è��¦ç��,ñ*îHï	ê2çCû��$�=ç&#CôCç�é_ÑQ.]æeî}ê.ñ*î}ï*ê�çLûHó�óî}çLï*ê4ñ	îHê�ûHôL÷�ç�òëú}ózôLõñ	îHê�ùEçLï*ò+ç�è}éøê�óIôLõ¶ñ*î}ê�öHï	ôLè}éøê2÷ .ÈÊ¶çLð�îÐñ*îHï	ê2çCû]÷�çU0Cê2óIñ*îHê4ï	ê2û>ü}ð�ñ*òëôLú}óYû>ü}ê�ñ	ô�ñ	îHê�ð�ôLï	ï	ê2ó*ö[ôCú}û>òëú*#ð�ôLú}óñ*ï�ç�òëúAñ�.yëcî}ê�ú�òøñ�ð�ç�ú}úHô�ñ�÷4çG0Lê¶çLú��?÷4ôCï*êqï	ê2ûHü}ð$ñ	òøôCú2,Tò�ñ�òëóÖó*ü}ó*ö[ê2ú}û>ê2û2.��Fú�û>ôC÷�ç�òëúzï*ê�û>ü}ð�ñ*òëôLú2,çLéøé�ñ	îHêpñ*îHï	ê2çCûHó9	¹îHôAóê¹ç�	eçU0Lê2úHòëú*#Ið�ôCú}û>òøñ*òëôLú�îHôLé+ûHó�çLï*ê�	pôG0Lê2ú2.yëcîHê2ú�ç?ð�ôLú}óñ*ï�ç�òëúAñ�ò+ó�ó*ôLéëùLê2û2,Tñ*îHêð�ôLï	ï*ê�óöÙôLú[û>òøúJ#4ñ*îHï	ê2çCûËòëó?óñ*ôLö}ö[ê�û�.°}ôLïFêXZHç�÷4öHéëêG,Ùñ*î}êå°�ò)#CüHï	ê yGy�óîHô:	ÎóÎñ*îHêå�}ï�ó,ñFñ�	�ê2éøùCêzê�ùCê�úAñ	óôLõFñ	îHêËñ	ï	çCð�êËû>ê2ó	ð�ï	òëè[ê�û è���°vò!#Lü}ï*ê¼¶>ì&ñ*îHê$�[ï	óñ.ê�ùCê�úAñ�,eçò|*}1~O~ ,¹ð�ï	ê2ç�ñ*ê�ó�ñ*îHê&#CôCçLé���÷Ãî�q�q´¹cê¿» �lÂ!�
	¹î}òëð�î&ò+ó¹òø÷4÷4ê2ûHòëç�ñ*ê�é!��ó*ü}ó*ö[ê2ú}û>ê�û�.�æeîHêzó*ê2ð�ôLú}û�|*}1~O~>ð�ï	ê2ç�ñ*ê�ópñ*îHê/#CôCç�é"�Vó*ø2�´¹cê¿» �lÂ!�N	¹îHòëð�î&ò+óÎç�é+ó*ôòë÷4÷4ê2û>ò+çTñ	ê�é!�.óü}ó*öÙê�ú}û>ê�û�.�æeîHê?ñ*îHòëï�ûu|*}1~O~Lð�ï*ê�çTñ	ê2ó¶ñ*îHê?ñ*î}òøï�û�#CôCç�év,#�Vó�ô*ø�ð1ú*øGô¿¹$� »&%JÂ!� 	¹îHò+ð�î�÷�çG0Lê2óñ�	pôÎï	ê2û>ü[ð$ñ*òëôLú[ó�. æeî}ê¿�}ï�ó,ñ�ôLúHê�ð�ç�ü[óê�óxñ*î}êpç�	eçU0Cê�úHòëú*#eô�õ*ó*ø2�´¹�ê » �lÂ�.�æeî}êqñ*î}òøï�û/#LôAç�éCòëó�óü[óöÙê�ú}ûHê2û�.æeî}ê�ú�ñ*îHêzó*ê2ð�ôLú}û�ôLúHêiò+ó¹ó*ê�éëê2ð$ñ	ê2û:ç�ú}û:÷�çU0Cê2ópòøñ	ó¹ï	ê2û>ü[ð$ñ*òëôLú:èÙê�õ�ôLï	êYè[ê2òøúJ#.óü}ó*öÙê�ú}û>ê�û&çU#CçLòøú�.æeîHê¶òø÷4öHé+ç�úAñ	ç�ñ*òëôLúYô�õAñ*î}òëó ÷�ê�ð�î}ç�ú}òëó*÷ ò+ó{÷�çLû>ê�ê�çLó*òøê2ïxè��Îñ*î}ê-b:uvu?aQe�'�tDu©q�(«l�bUaQe5b)'$n)qXx�ô�õ�Êpí
Ë�Ì)· ÄDÍ .
Ê�çLð�îÐéëôG#Còëð2ç�é�ùTç�ï	òëçLèHéøê�ð�çLúÐî}çEùCê�ôCúHê�ôCïF÷4ôCï*ê4çTñ*ñ*ï	òøèHüHñ*ê2óYçCóFòëéëéøü}óñ*ï�çTñ	ê2ûÐòøúµ°�ò)#CüHï*ê yVÅ*.zæeî�ü}ó�,{ç
�[úHò�ñ	ê�û>ôL÷�ç�òëúÐùTçLï*ò+ç�èHéëê�òëóYç:ó,ñ	ï*ü}ð�ñ*üHï	ê�	¹ò�ñ	î¦ó*ê�ùCê�ï�ç�é��}ê�é+ûHó�.�æeîHê��}ï�ó,ñiçTñ*ñ*ï	òøè}ü>ñ*ê4ô�õ
êËòëó?ñ	îHê�û>ôUT÷�çLòøú � � ,>ï*ê2öHï*ê�óê2úAñ*ê2û.è���çLú�òëúCñ	ê�ï	ùTç�éÙéøò+ó,ñV.qæeîHê?ô�ñ*î}ê�ïeçTññ	ï*òëèHü>ñ	ê2ópô�õ+ê.ç�ï	êFó*ü}óöÙê�ú[û>ê2û #LôCçLé[éëò+ó,ñ�ó�.'I÷4ôLú*#�ñ*î}ê2ó*ê?éëò+ó,ñ�ó�,D	pê�}ú}û�ñ*îHêYéëòëóñÎô�õ]#LôAç�é+ó 	¹î}òëð�î&ç�ï	ê?ó*ü}ó*ö[ê2ú}û>ê�û�ñ	ô�ñ*îHê #Lï	ôLü}ú}û>òëú*#�ôLõ+ê ��ñ*îHò+óéëò+ó,ñzò+ózú}çL÷4ê2û¼�Jõ1��ï*÷DÑQ,xñ	îHê.éëòëóñ�ôLõ
#CôCç�é+óió*ü}óöÙê�ú[û>ê2û<ñ*ô]ñ*îHê�÷4ô>û>ò)�[ð�ç�ñ*òëôLú¦ô�õeñ*î}ê�û>ôL÷�çLòøú¦éëô:	�ê2ïèÙôLü}ú}û:÷�ô>û>ò)�[ð2çTñ*òëôLúµ�)í+îVïJÑ�ôLï¹üHöHöÙê�ï¹èÙôLü}ú}ûµ�)ílð1ñDÑX.æeîHêzð�ô>û>êYô�õ�ñ*îHêi÷4ê�ñ�ç:TfòøúAñ	ê�ï	öHï*ê�ñ*ê2ïpò+ó�#LòëùLê2ú�òëú$'ÎöHöÙê�ú[û>òÉZ��.
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SUSPEND Y #> Z

REDUCE Z [3]

REDUCE Y [1]
TELL Y #> Z

Suspended constraint
Waiting constraint (in the propagation queue)

Active constraint

Cause/Effect relation

SUSPEND X ## Y
TELL X ## Y

SUSPEND X #>= Y
TELL X #>= Y

WAKE−UP X #>= Y

SELECT X #>= Y
REDUCE X [1]
SUSPEND X #>= Y

geq(X, Y)

greater(Y, Z)

diff(X, Y)

°�ò)#CüHï	ê�y1yLì9ÊqùCê�úAñ	ó+* y?ñ*ô,* yVÅ�ôLõ]°�ò)#CüHï	êK¶D,>ù�òøê�	�ê�û�çCóeê�ùLê2úAñ	óeòëú&ç�ñ	îHï*ê�çLû�è}çLó*ê2û:óc��óñ*ê2÷Y.

X

min = []
...

bound = [X #=/= Y]
domain = [1..3, 5, 7]

max = [X #> Z, T #<= X + 2]

°�ò)#CüHï*ê�y�Å>ì9Ê´ZHç�÷4öHéëêiô�õ�çå�}úHòøñ*êzû>ôC÷4çLòøú:ùTç�ï	òëçLèHéëêLê:ç�ú}û:óôC÷4ê?ôLõ�òøñ	ó¹ç�ññ	ï*òëèHü>ñ	ê2ó�.

½ []\ ½ ^



`*acb1dXe_f�g�h�i jlknmPo�p�qcr�qsdXtDuve5w:fJx Å*y

æeîHêÈ#LôCçLé{óü[óöÙê�ú}ó*òëôLú&÷4ê2ð�î}çLúHòëó*÷ î}çCóÎç�éëï	ê2çLû*�.è[ê2ê�úËü}ó*ê2û�ñ	ô�èHüHòëéëûËçuì1~Oí2îMïM�2ðe÷4ê�ñ	ç:T#ð�ôC÷4öHòøéëê�ïçCóIû>ê�ó*ð�ï*òëèÙê2û&è��Ðí�ô�ûHôG#Lú}ê�ñIê�ñ?ç�év. Î ¶VÐ©.NÇ#ú]ôCüHïFð2çLó*êG,}ñ*îHê�÷�ê�ñ	çUTSòëúAñ*ê�ï	öHï	ê�ñ	ê�ïIð�ôLú}ð�ê�ö>ñ	òøôCúËòëóL#LüHò+û>ê�ûè���õ çCð�òëéøòøñ��.ôLõ�ê�Z�ê�ð�ü>ñ	òøôCú�ñ	ï	çCð�òëú*#4òøú[ó,ñ	ê2çLû�ô�õÖê"ê.ð�òøê2ú}ðX�1.
øyùMúwù.- /10 ÿ����Y°�	�2+³$³!��þ43��(³�°2®
æeî}ê�óc��óñ*ê2÷ ó,ñ�çTñ*ê�òëó?ö}çLïñ	é)�:ê�÷�è[ê�ûHû>ê�û]òëú]ñ*î}êåÊpí
Ë Ì · Ä Í òøúAñ	ê�ï	ú}ç�é�ó,ñ�çTñ*ê1.?æeî}ê�ï	ê�õ�ôLï	êzòøñ?ò+óYð�ôAó,ñ	é)�ñ	ô�#Lê�ñIó*ôL÷4êYö}çLïñ	òëð�üHéëçLï¹çTññ	ï*òëèHü>ñ	ê2óeôLõÖçLú�ê2ùLê�úAñ�ì

Ò ñ*îHêeð�çLü}óê¶ô�õ[çLú�ç�	pçG0Lê2úHòøúJ#¹òëóvúHô�ñ�û>òëï*ê�ð$ñ	é)�içEùTç�òëéëçLèHéëê�ñ*ôIñ*îHê�ñ*ï�çLð�ê�ï èÙê2ð2ç�ü}ó*êqñ	îHêpòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ïéøôAó*óFî}ç�ú[ûÐèÙê�ñ�	pê�ê2ú<ç65p}��87�ì"}4ç�ú}û]ñ*îHê�õ�ôCéøéëô:	¹òøúJ#:9�;�<&}1=&7tí�.iæeîHê4òøúAñ	ê�ï	öHï*ê�ñ*ê2ïFî}çCóFñ*ô&ó,ñ	ôLï	êñ*îHê]û>ôC÷�ç�òëú ÷4ô>û>ò)�[ð�ç�ñ*òëôLúgôLúcç>5 }§�"7Yì$}Ëè�� ç�ú?�:ðb-�-Uø1ô�ú@��ç�ú}û ñ	ôÔð�ôL÷4ö}çLï*ê:òøñ 	¹ò�ñ	îgñ*îHêç�	pçG0Lê�ú}òøú*#�ð�ôCú}û>òøñ*òëôLú:ô�õ�ñ*îHê/	pôG0Cê�ú�ð�ôLú}óñ*ï�ç�òëúAñ¹ôLú&çA9�;�<&}�=$72í�.
Ò ñ*îHê?ó,ñ	ôLï	êÎð�ôLúAñ	ê�úAñ	ó�ò+óqï	ê�ö}ï*ê�óê2úCñ	ê2û�è���ûHê�é+ç��Lê2û2,Có*ôLéëùLê2û�ôCï�õ ç�òëéøê�û�#LôAç�é+ó�.+Êpí
Ë2ÌP· Ä�Í û>ô�ê2ó¶úHô�ñç�éëéøô:	 ñ	îHê�òëúCñ	ê�ï	öHï	ê�ñ*ê2ïYñ*ô&òëú}óöÙê2ð�ñiñ*îHôAóê�#CôCç�é+ó�.4æeî�ü}ó�,xñ	îHê�òøúAñ	ê�ï	öHï*ê�ñ*ê2ïiî}çLó?ñ	ô:ï	ê2ð�ôLï�ûÐçLéøéñ*îHêzóñ*ôCï*êiç�éøñ*ê2ï	ç�ñ*òëôLú2.
�pê2ó*ò+û>ê2óqñ*îHê?òøúAñ	ê�ï	öHï*ê�ñ*ê2ï�,CêXZ�ñ*ï�ç:Tf÷4ê2ð�î}çLúHòëó*÷�ó�ç�ï	êÎúHê2ê2û>ê�û4ñ*ô�÷4çG0LêÎó*ôL÷4êFç�ññ	ï*òëèHü>ñ	ê2ó¶çEùTçLòøé+ç�èHéëêG,

	¹î}ê�ï	ê2çLó4òëúcñ	îHêÐû>ê�ð�é+ç�ï�çTñ*òëùLê&òëúAñ*ê�ï	öHï	ê�ñ	ê�ï�çLéøéFê�ùLê2úAñ�çTññ	ï*òëèHü>ñ	ê2ó�ç�ï	êËêXZ>öHéëòëð�ò�ñ	é)� ÷�ç�ú}çG#Lê2ûgç�ñ.ñ*îHê÷4ê�ñ	ç:Tféëê�ùLê2é?.�°}ôLïiê"ê.ð�òøê2ú}ðX�]ö}üHï*öÙôCó*êG,{ñ*îHê4õ�ôCéøéëô:	¹òøúJ#&ç�ññ	ï*òëèHü>ñ	ê2óiç�ï	ê4ò)#CúHôLï	ê2ûÐòøú`ñ	îHê4ñ*îHòëï�ûÐ÷4ê�ñ�ç:TòëúAñ*ê2ï*öHï	ê�ñ	ê�ï�ì
Ò -�ú*õ1ô*ø[ì ñ	îHê?óñ*ôCï*êYð�ôCúAñ*ê�úAñÈ��ñ*îHêzó*ê�ñ�ó\·¸,�ª�,w��,CBkçLú}û ¸ ÑXÆ
Ò� ð5��-Gø[ì ñ	îHêzç�	pçG0Lê2úHòøúJ#�ð�çLü}ó*ê��=óöÙê2ð�òÉ�ÙðiçTññ	ï*òëèHü>ñ	êYô�õ�9�;�<I}�=$72íYö[ôCïñQÑQ.

øyùMúwùED F ��GIHKJL�,þ4M�üb±M°�ÿ�³uüC��°�³!N,°POQNR��°2° û °2³§ü�ý / ÿ�³§°����R��°2³§°���®#S
æeî}ê�ñ	îHï	ê�êe÷4ê�ñ	çUTSòëúAñ*ê2ï*öHï	ê�ñ	ê�ï�óvçLï*êeêV�Cü}òøùTç�éëê�úAñ´	¹ï*ñ�ñ	îHêeôLöÙê�ï�çTñ	òøôCú}ç�é>ó*ê�÷�ç�úAñ*ò+ð�ó�.(ë`ê¹î}çEùCê¶ñ	îHêÎó*çL÷4êòëú�ùLô10Lê2ûY#CôCçLéëó?ç�ú}û]ñ*îHê4ó	ç�÷4ê�ð�îHôCòëð�ê�öÙôLòëúAñ	ó�.zæeîHê�ñ*ï�çLð�ê�óFçLï*ê�ñ*îHê4ó	ç�÷4ê �=ó*çL÷�ê�öÙôLï*ñ	óYç�ú}û<ó*çL÷4êç�ññ	ï*òëèHü>ñ	ê2ósÑQ.�æeî}ê�ñ*îHòëï�û<òëúAñ*ê2ï*öHï	ê�ñ	ê�ïzò+óiéëê2ó	óiöHï	ê2ð�òëó*êLìiñ	îHê�ï	ê�ò+óiéøê�ó*ó�çTññ	ï*òëèHü>ñ	ê2ó�çTññ�çLð�îHê�û]ñ	ô]ê2çCð�îê2ùLê2úCñV.æeîHê`ð�ôC÷�ö}ü>ñ	ç�ñ*òëôLúcô�õiñ	îHê]öHï	ôLö[çU#Cç�ñ*òëôLúgöHî}çCóêÐòëó�úHô�ñ:úHê2ð�ê2ó	ó*çLï*òëé)�bñ*îHê<ó*çL÷�ê1.(Ç#úgñ*î}ê&�}ï�ó,ñòëúAñ*ê2ï*öHï	ê�ñ	ê�ïV,2	pê.ð�ôLúAñ	ï*ôCéÖñ*îHê.ç�	eçU0Cê�úHòëú*#&ó,ñ	ï	ç�ñ*ê�#1�G.�Ç#ú`ñ*î}ê.ô�ñ	îHê�ïYñ�	pôËôLúHê�ó�, ñ*îHò+ózóñ*ï�çTñ	ê�#G�Ðòëóiü}öñ	ô:ñ*îHê�Êpí
Ë�Ì)· Ä�Í ó	ð�îHê2ûHüHéøê2ï�.�°}ôLïiçY#LòëùLê2ú¦í
Ë2·�#CôCç�év,�	pê.û>ô&úHô�ñ/#Lê�ñYñ*îHê.ó	ç�÷4ê�ñ*ï�çLð�ê2ó?è[ê�ð�çLü}óêôLõIóê2ùLê2ï	çLéqö[ôAó*ó*òëèHéøê�ôLï�û>ê�ï�óiôLõIð�ôLú[ó,ñ	ï	çLòøúAñ�ç�	eçU0Cê�úHòëú*#Có�.&°Hï	ôL÷ çÐöHï*ôCèHéëê�÷ ñ*ô<çLúHô�ñ	îHê�ïV,�ñ*îHê�ñ�	pôóñ*ï�çTñ	ê�#Còøê�ópçLï*êYúHôLñÎê��AüHòëùTç�éëê�úAñ�.¿°}ôLïIç�#LòëùLê2ú�ö}ï*ôCèHéøê2÷Y,HôLúHêYôLõvñ	îHêzó,ñ	ï	ç�ñ*ê�#Lòëê2ó¹ð�çLú�èÙêzèÙê�ñ*ñ*ê�ïÎñ*î}çLúñ	îHêiô�ñ	îHê�ï¹ôCúHêiç�ú}û #Lê2úHê�ï�çTñ	êFéëê2ó	ó¹öHï	ôLö[çU#Cç�ñ*òëôLú.ê2ùLê2úCñ�ó�.
Ö²=?> T¶E�E�O�E�E�	FO�ý CDE
ëcî}ê�ú]ê�Z�ê�ð�ü>ñ	òøúJ#�ç�öHï	ôG#Cï	çL÷ è��&÷4ê�ñ	çUTSòëúAñ*ê2ï*öHï	ê�ñ�çTñ	òøôCú2,H÷4ôCóñ?çCû>ùTç�úAñ	çG#Lê2óÎô�õ¶ð�ôC÷4öHòøéëòëú*#�ç�ï	êzéëôCóñ�.æeî}ê¶êXZ>ê�ð�ü>ñ	òøôCúzòëó�ôCèAù�òëôLü}ó*é!�Féëê2ó	ó ê$ê.ð�òëê�úAñ�.ÖæeîHï	ê�êqöHï	ôLè}éøê2÷4ó�ç�ú[û�ó*ê�ùLê2ï	çLé�òëú}ó,ñ�ç�ú}ð�ê2ó+	¹òøéëé�è[êeð�ôCú}ó*òëû�Tê2ï*ê�û�.9°HôLï�ê2çCð�î�öHï*ô1#Lï�ç�÷(	pêIð�ôL÷4ö}ç�ï	êeñ*î}êÎñ*òë÷4êFó*ö[ê2úAñ�òëú�ñ*îHêFêXZ>ê2ð�ü>ñ*òëôLú�ôLõ ñ*îHêFöHï*ô1#Lï�ç�÷�	¹ò�ñ	îHôLü>ññ	ï	çCð�ê��4BVU â Ó çUÑeçLú}û:ò�ñ�óÎêXZ>ê�ð�ü>ñ	òøôCú&çLú}û�ñ*ï�çLð�òøú*#�	¹òøñ*î&ñ	îHêzû>ê2ð�éëçLï	ç�ñ*òëùLêY÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ï/��BVW�ÑQ.¯ë<êçLéëó*ô�ð�ôL÷4ö}çLï*êN	¹òøñ*î�ñ*î}êIñ�	pô�éëê2ó	óeû>ê2ð�éëçLï	ç�ñ*òëùLêÎ÷4ê�ñ�ç:TfòøúAñ	ê�ï	öHï*ê�ñ*ê2ï	ó¶è}çLó*ê2û�ôLú�#CôCç�é ó*ü}óöÙê�ú[óòëôLú2.��FüHïî���öÙô�ñ*î}ê2ó*òëó¹ò+óIñ*î}ç�ñÎñ*îHê�óü[óöÙê�ú}ó*òëôLúDTfè}çLó*ê2û:òëúAñ*ê�ï	öHï	ê�ñ	ê�ï�óÎç�ï	êi÷4ôLï	êiê"ê.ð�òëê�úAñIñ	î}ç�ú&ñ	îHê�ûHê2ð�é+ç�ï�çTñ	òøùCê

\+\ÐÏ abT�S�c&dIe"f&g"hIi&j



Å1Å k+b:f�g�q$l�e_flq+mFb�npo

ôCúHêG.LÇfõqñ*î}êzñ*òë÷4ê�ó*öÙê�úAñFòëú]ñ	îHê�öHï	ôG#Cï	çL÷ ñ	ï	çCð�òëú*# 	¹òøñ*îËñ	îHê4óê�ð�ôLú[û&÷�ê�ñ	çUTSòëúAñ*ê�ï	öHï	ê�ñ	ê�ïIò+ó?û>ê�úHôLñ*ê�ûè��XBLY:,Añ*îHê2ú 	pêÎêXZ>öÙê2ð�ñ�ñ	ô�î}çEùCê�BZY+[\B W .�ë<êYç�é+óô�÷�ê�çLó*üHï	ê]BL^:,Añ*îHêIñ*òë÷�êYó*ö[ê2úCñpòøú�ñ*îHêFöHï	ôG#Lï�ç�÷ñ	ï	çCð�òëú*#�	¹ò�ñ	î�ñ	îHêzó*ü}óöÙê�ú[óòëôLúDTfè}çCóê�û.÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ï�	¹òøñ*îHôCü>ñ¹ñ*î}êzð�ôCóñ*é!��ç�ññ*ï	òëèHü>ñ*ê�ó�.
Ç#úÐñ*îHê�õ�ôLéëéøô:	¹òëú*# 	�ê�ð�ôL÷4ö}çLï*êzñ*îHê�ñ*îHï	ê�ê�÷4ê2çLó*üHï	ê2ó2ì�B�W�,ZB Y çLú}û_B ^ .Bë`êå	¹òëéøéÖç�é+ó*ô�ð�ôC÷4öHü>ñ*êñ	îHêzð�ôCï*ï	ê2ó*öÙôLú}û>òëú*#�ï	ç�ñ*òëôCó2ì
` ñ*îHêzð�ôCóñ¹ô�õ�ñ*îHêzû>ê�ð�é+ç�ï�çTñ	òøùCêF÷4ê�ñ�ç:TfòøúAñ	ê�ï	öHï*ê�ñ*ê2ï2ì�¸ W � a �a#b�cedZf Æ
` ñ*îHêzð�ôCóñ¹ô�õ�ñ*îHêzó*ê2ð�ôLú}û�÷4ê�ñ	çUTSòëúAñ*ê2ï*öHï	ê�ñ	ê�ï�ì,¸ Y � ahga�b�cedZf Æ
` ñ*îHêzð�ôCóñ¹ô�õ�ñ*îHêYñ	îHòøï�û:÷4ê�ñ	çUTSòëúAñ*ê2ï*öHï	ê�ñ	ê�ï�ì,¸i^-� a�ja b�cedZf .

øyù.-yùMú û °2³!N��V	R�w±�� 0 �
F ü8��	RG^üC��°Îü�ÿ�	 ®h��kG³�G^üC��° ù ë`ê�öÙê�ï*õ�ôLï	÷ ôLü}ïI÷4ê2çCóüHï	ê�÷4ê2úCñ�ó¹ôLú]ç Ä8l+mnl é�ñ	ï	çUT�y�Õ$��R1RtÕ)o 8�©G,
�1±UR�o7� ôLõ�pN'+o ÑX.lÇfñFï	üHú}óFüHú}û>ê2ïIñ	îHê ÄClKmFÄ ôLé+ç�ï	òëó¶�ôLöÙê�ï�çTñ	òøú*#�ó��>óñ*ê�÷Y.?æeîHê�÷�çLð�î}òøúHê�òëóFùLê2ïc�éëô:	¹é!��éëôCçCû>ê2û�ÆÙñ	îHêi�òëûHéøê1�Yñ	òø÷4ê�ô�õ�ñ	îHê4í · l èÙê�õ�ôLï	ê�çLú]êXZ>ê�ð�ü>ñ	òøôCúËéëçLüHú}ð�îHòëú*#.ò+óI÷4ôCï*ê�ñ*î}çLú�z5z�q�.æeî}êÊ�ð�éëòøö}ó*êzð�ôC÷4öHòøéëê�ï¹ò+óeñ	îHêiï*ê2éøê�çLó*ê z*.)y1. ��ô�õvñ*îHê�y�Åro]ç�� Å1ÕtÕ*y1.
O^þ�s °ts °�ü�®!�R��þMÿ 0 ²)�us?s übÿR	 ù ë`ê�ü}ó*êzñ	îHê�ê�é+ç�ö}ó*ê2û&ñ	òø÷4êå#LòëùLê�úÐè��:ñ	îHê¸ùDô*õ2qÃî5.�ø/rwx Ê¶ð�éëòëö}óêð�ôL÷4÷�ç�ú}û2.åùDô*õ2qMî1.�ø/rwxzê�Z>ê2ð�üHñ*ê2óiç #CòøùCê�úW#LôCçLé�ç�ú}û`û>ò+óöHé+ç��>óYêXZ>ê2ð�ü>ñ*òëôLú¦óñ	çTñ	òëóñ*ò+ð�ó�.3�pê2ð2ç�ü}ó*ê�ôLõñ	îHêIòëúAñ*ï	òøú[óò+ð¹òë÷�ö}ï*ê�ð�ò+óòëôLú4ô�õxñ	îHêFçLè[ôTùCêÎð�ôC÷�÷�çLú}û�,G	pêÎúHê2ê2û4ñ	ôz÷�çU0CêIóü}ï*ê¹ñ	î}çTñ�öHï*ô1#Lï�ç�÷�óÖï	üHú.òëúç�ö[ê2ï*òëô>û.ôLõxñ*òë÷�ê?ñ	î}çTñeòëó¶õ ç�ï¹çLè[ôTùCê¹ñ*îHêYð�éëô>ðs0�çLð�ð�üHï�çLðX�1.+Ê�çLð�î.öHï	ôG#Cï	çL÷ òëú.ñ	îHê?è[ê2ú}ð�îH÷�ç�ï�0�óüHòøñ*êò+óqï	êXTfêXZ>ê�ð�ü>ñ	ê2û4üHúAñ*òëéÙò�ñpï*üHú[ó¶çTñ�éøê�çLóñqõ�ôLï�Å1Õzó*ê2ð�ôLú}ûHó�.ÖæeîHêIê�Z�ê�ð�ü>ñ	òøôCú4ñ*òë÷4êIò+ó�ñ*î}êÎñ*ôLñ	çLé}êXZ>ê�ð�ü>ñ	òøôCúñ	òø÷4êzû>òëù�òëûHê2û:è���ñ*îHêiú�üH÷�è[ê2ï¹ô�õÖêXZ>ê2ð�ü>ñ*òëôLú[ó�.voËôCï*êYöHï	ê2ð�òëó*ê�é!�G,Añ*î}êiöHï*ôG�}éëê2û #LôCçLé òëó2ì

ô*øGùJø�ð1ú¿¹ wJøUï Y� �Dõ�ð/.9»rxlÂ 	¹îHê�ï	êywJøGï Y� �Dõ�ð�.&òëó�ñ*îHê #LôAç�é 	¹î}ôCó*ê.êXZ>ê2ð�ü>ñ*òëôLúÔñ*òë÷�ê�î}çLó�ñ*ô<è[ê÷4ê�çLó*üHï*ê�û�çLú}û�x.òëó¹çLú&òøúAñ*ê�#Lê2ïeó*ü}ð�î:ñ*î[çTñ]z\{,BL| æ Õ)U~}h� â Þ��R� Ù)� �ævô.÷4ê2çCóü}ï*ê�çLú]êXZ>ê�ð�ü>ñ	òøôCú&ñ*òë÷�ê1,9y§Õ.ð�ôLú}ó*ê2ð�ü>ñ*òëùLêzö}ï*ôG�}éøòëú*#�çLï*ê�ö[ê2ïõ�ôCï*÷4ê2û2.IæeîHê¸�[ï	óñIêXZ>ê�ð�ü>ñ	òøôCúò+óqú}ô�ñ¶ñ�çU0Cê�ú�òëúCñ	ô�çLð2ð�ôCüHúAñ¶è[ê�ð�çLü}óêIô�õ ñ*òë÷4ê?ó*ö[ê2úAñ¶òøú�éøòëèHï�ç�ï���éëôCçLûHòøú*#�ôLï¶÷4ô>û>üHéëêFð�ôL÷4öHòëéøòëú*#Ã.�æeîHê
�êXZ>ê�ð�ü>ñ	òøôCú�ñ	òø÷4ê���}ú}çLéøé!� #CòøùCê�ú�òëú:ñ*îHêYõ�ôCéøéëô:	¹òëú*#4òëópñ	îHêzçEùLê2ï	çG#LêIôLõ ñ	îHêiúHòëúHêiô�ñ	îHê�ï¹÷4ê2çCóü}ï*ê�ó�.æeîHêYí · l éëôCçCû>òøúJ#iòëóqð�î}ê2ðs0Lê�û�ñ*î}çLú*0>ó�ñ*ôYñ	îHêNú*õGù l úHòÉZ�ð�ôC÷4÷4çLú}û4èÙê�õ�ôLï	êeñ*î}êÎñ*ê�ó,ñ�éëçLüHú}ð�îHòëú*#J.æeîHêiï	ê2ó*üHéøñ	óeî}çEùCêFèÙê�ê2ú&ôLè>ñ�ç�òëúHê2û 	¹ò�ñ	î]ç�ú:üHú}ð�ê�ï*ñ	ç�òëúAñ���ô�õ�y�q .
O���ü�²5°�	������ 0 �Yü"s ® ù ë`ê�ð�îHôAóê�ñ	îHï	ê�ê�û>ò)3 ê�ï	ê�úAñ�ñ	ï	çCð�ê2û¦ö}ï*ô1#Lï�ç�÷�ó�.&æeîHê �}ï	óñ�ôCúHê�ó*ôLéëùLê2ózñ*îHêð�éëçCó*ó*ò+ð�ç�é�¤lTn�AüHê�ê2ú}óeöHï	ôLèHéëê�÷Y.´ÇfñÎü}ó*ê2óeôCúHé)�:û>ò+ó�Tfê��Aü}çLéøòøñ��.ð�ôCú}ó,ñ	ï	çLòøúAñ�ó/���¬6�B��ç�ú[û �46�¶���Ô¤�ÑX.¿Çfñ	óó*òp©�ê�ò+ózê2çCó��]ñ*ô]ö}çLï	çL÷4ê�ñ*ê2ï*òp©�ê1.�æeîHï	ê�ê�öHï	ôLè}éøê2÷ ó*ò ©2ê2ózî[çEùLê4è[ê2ê�ú¦ñ	ê2óñ*ê2û{ì^¤B� ×h�*,,¤¶� ×G×.ç�ú[û
¤"� ×�Ù.òëú<ôCï	ûHê�ïFñ*ôËó,ñ	ü}ûD�Ëñ	îHê4ùTç�ï	òëç�ñ*òëôLúÐôLõqñ*î}ê�ï�çTñ	ê2óB¸ Ô4����W�� Y � ^�� 	¹ò�ñ	î<ï	ê2ó*öÙê2ð$ñYñ	ô�ñ	îHê�öHï	ôLèHéëê�÷ó*òp©�êG.`æeîHê�ó*ê2ð�ôLú}û`ñ	ï	çCð�ê�û¦öHï*ô1#Lï�ç�÷ òëó�ç$Ú_{WÚÐ÷�çU#Còëð.ó��Aü}ç�ï	ê2óÈ#Lê2úHê�ï�çTñ	ôLïV. Çfñ�ó�ð�ôLú}óñ*ï�ç�òëúAñ	ó�ç�ï	ê÷4ôAó,ñ	é)��òøú&ñ	îHêiõ�ôLï	÷ �X�4�Q���i� ¨ �á¤´.eæeîHêzï	ê2ûHü}ð$ñ	òøôCú:ôCö[ê2ï	ç�ñ*ôCï	ópô�õÖñ	îHòëó-0�òøú}û:ôLõ�ð�ôLú}óñ*ï�ç�òëúAñ¹òëó÷4ôCï*ê�óüHèHñ*éëê�ñ	î}ç�ú¦ð�ôCú}óñ*ï�ç�òëúCñ�óFó*ü}ð�î`çLó?û>òëó�Tfê��Aü}ç�éëòøñ��ËôLï?òøúHêV�Aü}ç�éëò�ñ��1.�æeîHê�ñ*î}òøï�ûËñ	ï	çCð�ê2ûÐöHï	ôG#Lï�ç�÷ò+ó�ç¦ú}çLòøùCê #Cê�úHê2ï	ç�ñ*ôCï�ôLõFñ	îHêËòøúAñ	ê�#Lê2ï	ó�èÙê�ñ�	pê�ê2úßyËçLú}û ¤ 	¹îHò+ð�îgòøú�ùLôCéøùCê2ó4ç`éøôLñ.ô�õYð�ôLú[ó,ñ	ï	çLòøúAñ	óçLú}û`ùTç�ï	òëçLèHéøê�ó�. Çfñ	ózó*ò ©2ê.ò+ózç�é+óôËó*òø÷4öHéëê�ñ	ô]ð�î}ç�ú*#CêG. Ä òÉZ`öHï*ôCèHéëê�÷ ó*òp©�ê2ózî}çEùLê4èÙê�ê�ú¦ñ	ê2óñ*ê�ûxì^¤�¡
Ö#���JØ�×!�@�*ØsÙ��)�JØ$�@�)�*ØcÚ)�)�*Ø&�#�@��Û1.

½ []\ ½ ^



`*acb1dXe_f�g�h�i jlknmPo�p�qcr�qsdXtDuve5w:fJx Å5�

æeîHêzó*ôLü}ï	ð�êYð�ô>û>êiô�õ�ñ*îHê�óêiö}ï*ô1#Lï�ç�÷�ó¶ò+ó²#CòøùCê�ú:òøúËç�ö}ö[ê2ú}û>ò)Z '¸.pæ ê�ó,ñÎö}ï*ô1#Lï�ç�÷�ó�çLï*êið�ôL÷4öHòëéøê�û
	¹òøñ*î ç�éëéFôCö>ñ*òë÷4ò ©�çTñ*òëôLú[ó�öHï	ôTù�òëûHê2ûgè�� ñ*îHêSÊ¶ð�éëòøö[óê¦ð�ôC÷�ö}òøéëê�ïW�_ïJõ�÷5�Dó  õ�í*ù"Ê¶ð�éëòøö[óê`ð�ôL÷4÷�ç�ú[ûJÑQ,÷�çCð�ï	ô�ê�Z>ö}ç�ú}ó*òëôLú}óeê�Z>ð�ê�ö>ñ	ê2û�. Ç#ú:ñ*îHê�ð2çLó*êYô�õ9ï��5�Jø�øGï�-�,Cñ*î}êzêXZ>ê2ð�ü>ñ*òëôLú&÷4ê2çLú}óeñ	îHêzóê�ç�ï�ð�î�õ�ôCïåb�nWn
x�w1n tDu?e5wUf*xQ.Y°HôLïzñ*îHê.÷�çG#Lò+ðQT#óc�Aü}çLï*ê�öHï	ôLèHéëê�÷Y,]	�ê.ï	üHú¦üHúAñ*òëéqñ	îHê��}ï�óñ�óôCéøüHñ*òëôLú2. °HôLïzñ*îHê�-Gõ1ô�ú*ø1÷ö}ï*ôCèHéøê2÷Y,�ñ*îHê2ï*êYò+ó¹ôLúHé!�.ôCúHêióôCéøü>ñ	òøôCú�õ�ôCï¹ê2çCð�î�òëú}óñ	ç�ú[ð�êG.

Ç#ú�ñ	îHêÎ÷4ê�ñ�ç:TfòøúAñ	ê�ï	öHï*ê�ñ*ê2ï	ó�,Tñ*î}ê¹ñ*ï�çLð�ê¹òëó�û>ê2çCð$ñ*òëùTçTñ	ê2û4è���ûHêX�}úHòëú*#iñ	îHêNú�ô*ð  ø/r��YöHï	ê2ûHòëð2çTñ*ê¹ü[óê�ûòëú$°�ò)#CüHï*êåz�è���ñ*î}êYõ�ôLéëéøô:	¹òëú*#4ð�é+ç�ü}ó*êLì
ú�ô*ð  ø]¹&�9»I�9»��9»I�9»I�+»I�JÂ��Që

îVï  0*ð/.]¹`0Dð1ôb��øt0DøGïDú��:ï2�Gí/�Jø1ôMÂR�æeî}ê�ï	ê�õ�ôLï	êG, úHô:ñ	ï	çCð�ê�òëóióñ*ôCï*ê�û]ôLïYöHï	òëúCñ	ê2ûÐèHü>ñiñ*î}ê�è[çLó*òëð�ñ*ï�çLð�ê�÷4ê2ð�î[ç�úHò+ó÷ òëó?ü}ó*ê2û`ç�ú}û<ê�ùCê�úAñ	óçLï*êYð�ôCüHúAñ*ê�û�.
øyù.-yù.- � °�®!�,± ³�®
æ�ç�è}éøê ÅÐóî}ô:	Îóiñ*î}ê�ð�î}çLï	çCð$ñ*ê2ï*ò+óñ*ò+ð�óiôLõ¹ñ*îHê�ñ*ê�ú è[ê2ú}ð�îH÷�ç�ï�0>ó�.S°HôLï�ê2çCð�îÔêXZ>öÙê�ï	òø÷4ê�úAñV,]	pê�î[çEùLêLìñ	îHê�ð�ôLï	ï*ê�óöÙôLú}ûHòøú*#�#LôAç�év,�ñ*îHê�úAü}÷�èÙê�ïÎôLõ�ð�ôLú}óñ*ï�ç�òëúAñ	ó¹çLú}û�ñ*îHêzú�üH÷�è[ê2ïÎô�õÖùTç�ï	òëçLèHéëê2óeòëúAùCôLéëùLê�û�è��ñ	îHò+ó¿#LôAç�év,Tñ*î}ê¹úAü}÷�èÙê�ïqôLõ ê2ùLê2úCñ�ó´	¹òøñ*î�ñ*îHêFû>ê2ð�éëçLï	ç�ñ*òëùLêe÷4ê�ñ	çUTSòëúAñ*ê2ï*öHï	ê�ñ	ê�ïqçLú}û�	¹ò�ñ	î4ñ*îHêÎôLñ*îHê2ï�ñ�	pôôCúHê2ó�.væeî}ê¹úAü}÷�èÙê�ï�ô�õÙê�ùCê�úAñ	ó�ô�õÙñ*î}êeûHê2ð�é+ç�ï�çTñ	òøùCê�òëúAñ*ê2ï*öHï	ê�ñ	ê�ïÖò+ó9#Lï	ê2çTñ	ê�ï�ñ*î[ç�ú�ñ*îHê¹ôCúHêeô�õ}ñ	îHê¹ô�ñ	îHê�ïñ�	pô.òëúAñ*ê�ï	öHï	ê�ñ	ê�ï�óÎòëúËñ*îHê�ð�çCóêzôLõ�ñ*îHê+¤lTn�Cü}ê�ê�ú[óÎöHï	ôLèHéëê�÷Y.-'pñ?ñ*î}ê�ôLö}ö[ôAóòøñ*ê1,}ñ	îHê�èÙê2óñFú�üH÷�è[ê2ïFôLõê2ùLê2úCñ�óeõ�ôLïIñ*îHê�÷�çU#Lò+ðQT#ó��Cü[ç�ï	ê?ö}ï*ôCèHéøê2÷ ò+óÎôCè>ñ	çLòøú}ê2û&è���ñ	îHê�ûHê2ð�é+ç�ï�çTñ	òøùCêiòøúAñ	ê�ï	öHï*ê�ñ*ê2ï�.�ÇfñFò+óIç�	pç��ñ	ô�ç�öHöHï	ê2ð�òëç�ñ*ê?ñ*î}êiê"ê.ð�òëê�ú}ð��.ô�õvñ*îHêYñ�	pô�û>ò)3Ùê2ï*ê2úCñIç�	eçU0Cê�úHòëú*#�ó,ñ	ï	ç�ñ*ê�#Còøê�ó�.æ�ç�èHéëê«�/#CòøùCê2ó�ñ	îHêIê�Z�ê�ð�ü>ñ	òøôCú4ñ*òë÷4ê2óqôLõ ñ*îHêÎö}ï*ô1#Lï�ç�÷�ó�ç�ú}û�ñ	îHêÎï�çTñ	ê2ó�öHï	ê2ó*ê�úAñ	ê2û�òøú Ä ê2ð�ñ*òëôLú zD. ÅD.
Ä ôL÷4ê]òëú}ó,ñ�ç�ú}ð�ê2ó�ô�õYñ*î}êÐöHï	ôG#Cï	çL÷ -Gõ1ô�ú*ø�÷Ìî}çEùCê]úHôLñ�èÙê�ê�úm÷�ê�çLó*üHï	ê2û 	¹òøñ*îcñ	îHê<ó*ê2ð�ôLú}ûg÷4ê�ñ�ç:TòëúAñ*ê2ï*öHï	ê�ñ	ê�ïV.2Ç#úiõ çCð$ñ�,Eñ	îHê �}ï	óñvòëú}óñ	çLú}ð�ê�óvçLú}ûYñ*î}ê¶÷4ê2çCóüHï	ê�÷4ê2úCñ�ó{÷�çLûHê 	¹òøñ*îzñ	îHê�ñ*îHòëï	ûzòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ïçLï*êzó*ü/ê.ð�òëê�úAñÎñ	ô�ð�ôCú}ð�éëü}û>ê�ç�èÙôLü>ñFñ*îHêzê$ê.ð�òëê�ú}ð���ôLõ�ñ*îHê�ûHê2ð�é+ç�ï�çTñ	òøùCêiòøúAñ	ê�ï	öHï*ê�ñ*ê2ï�.�Ç#úË÷4ôCóñFð�çCóê�ó�,çLú}û&üHúHê�Z>ö[ê�ð$ñ*ê�û>é!��õ�ôCï¸iY �4BLYA��B W Ñ ,Ùò�ñYç�öHöÙê2çLï	ópñ	î}çTñB¸KY��á¸ W � ¸i^U.Îæeî}êzï	ç�ñ*òëô3¸ W éøòëúHê�ç�ï	é)�òëú}ð�ï*ê�çLó*ê2óL	¹ò�ñ	îÐñ	îHê�óòp©�ê�ô�õeûHçTñ�çS� êG. #J.¸R�ÅDyzõ�ôCï+-Uõ1ô�ú*ø�÷9¹����´»I�*Â�ç�ú}û RGR1±t��õ�ôCï�-Gõ1ô�ú*ø1÷´¹������9»I�JÂUÑQ.æeî}òëóIòøú}ð�ï*ê�çLó*òøúJ#�÷4ç��:èÙê�û>üHê�ñ*ô.éëò+ó,ñ?ôLöÙê�ï�çTñ*òëôLú[ó�.�Ç#úËõ çCð$ñ�,[ñ*î}ê�ð�ôCú}óñ*ï�ç�òëúCñIçLú}û&ùTç�ï	òëçLèHéëê�óê�ñ	óFç�ï	êï	ê�ö}ï*ê�óê2úCñ	ê2û:è���éëò+ó,ñ�óIòëú&ñ*îHê�û>ê2ð�éëçLï	ç�ñ*òëùLêiòëúAñ*ê�ï	öHï	ê�ñ	ê�ïIçLú}ûËéëòëóñFçLð2ð�ê�ó*ó*ê2óÎçLï*ê�òøúËéëòøú}ê2ç�ïIñ*òë÷4êG.-Ë òëóñ	óôLõvòëúAñ*ê�#Cê�ï�óeç�ï	ê?çLéëó*ô�ç�ñ	òø÷4ê�TSê�Z�öÙê�ú[óòëùLê?ï*ê2öHï	ê2ó*ê�úAñ	ç�ñ*òëôLú�òëú�ñ*îHêzð2çLó*êFôLõ�é+ç�ï�#LêYû>ôL÷�çLòøú}ó�.�æeîHê2ó*êYî��1TöÙô�ñ	îHê2ó*ò+ó�çLï*êeð�ôCúD�}ï	÷4ê2ûzè��Yñ	îHêeöHï*ôG�}éëòøú*#Yû>ê�ñ	ç�òëé+ó õ�ôCï�ñ*îHê�#LôAç�é�-GõGô�ú*ø�÷´¹�s����´»I�*Â�ìÃR�z@q ôLõ}êXZ>ê�ð�ü>ñ	òøôCúñ	òø÷4êiò+ó¹óöÙê�úAñÎòëú:ñ*îHêiöHï	ê2ûHòëð2çTñ*ê]�Vó*ø1úb�G÷Dõ�ílðÃî�ï�r2���s.

Ç#ú:ñ*î}êzð�çLó*êYô�õ�ñ*îHêzó*ê2ð�ôLú}û:ç�ú[û�ñ	îHòëï	û:÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ï�ó�,Cñ	îHêzð�ôAó,ñÎò+óe÷4ôLï	êió,ñ�ç�èHéëêG,Hè}ü>ñ¹ñ*îHê2ï*êò+ó�ç ð�éëê2çLï�éëôCó	ó�ô�õzöÙê�ï*õ�ôLï	÷�ç�ú}ð�ê&	¹îHê�ú çLûHû>òëú*#Ôê�Z�ñ*ï�ç:Tf÷�ê�ð�î}ç�ú}òëó*÷�ó�ìò¸ ^���� ¸ Y . æeîHê<êXZ�ñ*ï�ç:T÷4ê�ð�î}ç�úHò+ó*÷4óe÷�çG0LêFñ*îHêzó*ê2ð�ôLú}û�òøúAñ	ê�ï	öHï*ê�ñ*ê2ïpéëê2ó	ó¹ê$ê�ð�òøê2úAñpñ	î}ç�ú:ñ	îHêzû>ê2ð�éëçLï	ç�ñ*òëùLê?ôLúHê1.
Ö²=?û �¯ÛNý C��-O�E�ÿ�E¬A´ý«Ú @Bÿ�E�K�I-E�E�ÿ*� ý
ë`ê��}ï�ó,ñiôLè[óê2ï*ùCê�ç�îHò!#Lî¦ú�üH÷�èÙê�ïYô�õeê�ùCê�úAñ	ó��=çTñiéøê�ó*ó R/¶�Õ5ÕtÕ.ê2ùLê�úAñ�óIñ	ôY#Lê�ú}ê�ï�çTñ*ê4ç Ú,{ Ú:÷�çG#Lò+ðó��Aü}ç�ï	êG,�ôCïÎç�èÙôLü>ñ-ÅDyY÷4òëéøéëòøôCú}ópñ*ô��[ú}û&ç�éëé ñ*îHêzó*ôLéëü>ñ*òëôLú[óeô�õ ñ	îHê�yVÅ:T©�AüHê2ê�ú}ópöHï	ôLè}éøê2÷�ÑX.

Ç#úbñ*îHê&ð�çCóê�ô�õIó*÷4çLéøépöHï	ôLèHéëê�÷�ó � çLè[ôCü>ñ�Å5ÕËùTç�ï	òëçLèHéëê2ó�çLú}ûBy�z1ÕËö}ï*òë÷4ò�ñ	òøùCê�ð�ôCú}óñ*ï�ç�òëúCñ�ó�ÑX,Öñ*îHêûHê2ð�é+ç�ï�çTñ	òøùCêz÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ï#LòëùLê�óFçLúÐôTùCê�ï	îHê2çCû�TSï�çTñ	òøô4ôLõ�ç�èÙôLü>ñ¸Å1ÕtÕ*.zæeîHò+ó?ï	ç�ñ*òëô�ò+ó?îHò)#CîHé!�]û>êXT

\+\ÐÏ abT�S�c&dIe"f&g"hIi&j



ÅUR k+b:f�g�q$l�e_flq+mFb�npo

������� ���� V¡��!¢�£¥¤~¦ �!§¨¢#¤©£ ���" Vªh�1¦©§«�!���¨¬�£ �®�¯¥°$¯¥±h².³ Ïµ´(ç�¶&·�Ó r®&¯¥°&¯¥±!².³ Ï�¸�¹8¸¥ºHÓ�1Å��U�������Ã�`Ñ&¿l�n~G� {Q�V¡ {Qª ¥V¤Vª��G{s� ¤ � ¥ � ¢Vª
�1Å��U�������Ã�`ÑYÑD�n~G� {Q¢V¡ {V{ � £�ªG{�{X�:{ � ª � ¥]��¡��
�1Å��U�������Ã�`Ñ1»M�n~G� {Q¥�¤ {X� � �2� ªV¥+£�ª�¥ ��ª2¤V¥V�+��£V£
�D��¼l�n~G� {Q� � {Q¢ � £�¤�£�� {V{Q�+��¤G{
�V���V�:�V}��~½§¿l�n~G� � ¥ ¡�ª � ¥ � ¥ � ¥ � ¥
�V���V�:�V}���ÑI¿Y¿l�n~G� ¥�¥ {sªVª {Q¥2¤V¥�¥ {s¥�¤�¥V¥
�V���V�:�V}��~»§¿Y¿l�n~G� {Q¥�¥ ��ªVª £�¥�£�¥�¥ £�¥+£�¥V¥
�V���V�:�V}��¥¾�¿Y¿l�n~G� ��¥�¥ ��ªVª {X£�¥�¢V¥�¥ {X£�¥+¢�¥V¥
�V���V�:�V}��e¼Y¿Y¿l�n~G� �V¥�¥ � ªVª �G{Q¥+¡�¥�¥ �G{s¥]¡�¥V¥
�V���V�:�V}��~½§¿Y¿l�n~G� � ¥�¥ ¡�ªVª � ¥V¥ � ¥�¥ � ¥�¥ � ¥V¥

æ�ç�è}éøê Å>ì Ä ò ©2êIôLõxñ*îHêIñ*ê2óñeöHï*ô1#Lï�ç�÷�ó2ì{ú�üH÷�èÙê�ïpô�õ ð�ôLú}óñ*ï�ç�òëúAñ	óqçLú}û�ú�üH÷�èÙê�ïpô�õ{ùTçLï*ò+ç�èHéëê2óqòøú�ùLôCéøùCê2û�,ú�üH÷�è[ê2ï¹ô�õÖê�ùCê�úAñ	ó
#Lê2úHê�ï�çTñ	ê2û�è���ñ*îHêYñ�	pô4÷4ê�ñ	çUTSòëúAñ*ê2ï*öHï	ê�ñ	ê�ï�ó�.

���h�!� ����£~�!�4  ¿8ÀeÁ Â�Ã ¿LÄ Å+Ä ¿�Æ Å�Æ ¿"Ç Å�Ç
�1Å��G�������J��Ñ&¿l�n~U� £V� � {   � ��¥ ��¢U{   ª {s¤V� ��ªV¢   � �U{ � {Q¥   £ {Q�   ¤
�1Å��G�������J��ÑYÑD�n~U� ��¢V¤�ª ¢   £ � ¢ {Q�V¢V�   { ��ª�� {Q¢U{Q¥   ¥ � � ª ¥��   ¡ {Q�   £
�1Å��G�������J��Ñ1»M�n~U� { � ��ª�ª � �   ¤V¢V¢ £ � ¢ �   ¥ �:{ � ¥���¡V£   ¡ ��¢V¡ � £�¢   ¤ {Q�   £
�D�1¼��n~G� { ª   {Q¥ ���   £ {�{Q¥ ¢�¥   £ � �V¢V£ �V£   � { �V�
�V�����:�V}��¥½�¿l�n~G� { ª   ªU{Q� ¡   ¡ � �U{ ��¢V¤   ¢ ��ªV¢V¢U{ {   ¥ { � ¢   �
�V�����:�V}��`Ñ&¿Y¿l�n~U� { ª   ª � £ � {   ¤ ¤�¤V¥ ¥V¡U{   ¥ ��ª��V¡�� ¤   { {Q£V�   �
�V�����:�V}��¥»�¿Y¿l�n~U� { ª   {Q£�¤ �V�U{   ¡ {Q¤�¢V� È È ���   ¤ {s¤ �   �
�V�����:�V}��e¾Y¿Y¿l�n~U� { ª   � � � {V{X���   ¡ ��¢V¡�ª È È £�¥   � {s¤V¢   ¤
�V�����:�V}���¼�¿Y¿l�n~U� { ª   ¤U{V{ ��¢�£ �   ¥ ����¥V¤ È È {s�Vª   ª {s¢Vª   �
�V�����:�V}��¥½�¿Y¿l�n~U� { {   {s¥�¡ ¡���¡�£   � �V� ¤V� È È ��ªV¢   { {Q£V�   ¡

æ�ç�è}éøêB�Hì¶í�ôCóñ�ôLõ ñ	îHêFòëú}óñ*ï	üH÷4ê�úAñ*ê�û�÷4ê�ñ	ç:TfòëúCñ	ê�ï	öHï	ê�ñ	ç�ñ*òëôLú�ôCú.ñ*î}ï*ê2êFèÙê�ú}ð�î}÷4çLïc0�ö}ï*ô1#Lï�ç�÷�ó�.+Ê´Z>êXTð�ü>ñ*òëôLú�ñ*òë÷4ê2óÎçLï*ê #CòøùCê�ú�òëúËóê�ð�ôCú}ûHó�.

öÙê�ú[û>ê�úAñYôLúËñ	îHê�ó*òp©�ê�ôLõ�ûHç�ñ	ç*,Ùê2ó*öÙê2ð�ò+ç�éëé!��ñ	îHê�úAü}÷�èÙê�ï?ô�õ¶ùTç�ï	ò+ç�èHéëê2ó�. Ä ôC÷4ê�ôLöHñ*òë÷�òp©2ç�ñ*òëôLú}ó?ð�ôCüHé+ûèÙêzû>ôCúHêYôLú�ñ*î}ç�ñÎö[ôCòøúAñ�.æeîHê`óü[óöÙê�ú}ó*òëôLúDTfè}çLó*ê2û ÷4ê�ñ�ç:TfòøúAñ	ê�ï	öHï*ê�ñ	ç�ñ*òëôLúgòëó:çÌ÷4ôLï	ê]ê$ê�ð�òøê2úAñ�÷4ê�ñ�ç:Tfòø÷4öHéëê�÷4ê�úAñ�çTñ*òëôLúcôLõð�ôLú}óñ*ï�ç�òëúAñqóôCéøù�òëú*#YèHü>ñ¶òøñ¶ò+ó�úHô�ñ¶çLöHöHï	ôLöHï	ò+çTñ*êpõ�ôCï�ñ*ï�çLð�òøú*#YöHü}ï*öÙôCó*êLìvï*ê�ñ*ï	òøê2ùAòëú*#ió*ôL÷4êÎçTñ*ñ*ï	òøèHüHñ*ê2óqòëóñ	ô�ôiêXZ>ö[ê2ú}ó*òøùCêG.ÖæeîHêIó*ü}óöÙê�ú[óòëôLúDTfè}çCóê�û�÷4ê�ñ	ç:TfòëúCñ	ê�ï	öHï	ê�ñ*ê2ï�î}çLóqúHô�çLûHùEçLúAñ	çU#Cêeòøú4ñ	îHêÎñ	ï	çCð�ê�ï�ö}ï*ôLñ*ôUTñ���öHòëú*#Yð�ôCúCñ	êXZ�ñ2ì ò�ñ�ò+óvî}ò)#CîHé)��öHéëç�ñõ�ôCï*÷ û>ê2ö[ê2ú}û>ê2úCñVÆLòøñ	óÖóñ*ï�çTñ*ê�#Lòëê2ó ñ*ôiç�	eçU0Lê�ç�ú}û�óê2éøê�ð$ñ�ð�ôLú[ó,ñ	ï	çLòøúAñ	óçLï*ê�û>ò ê.ð�üHéøñzñ	ôËñ*üHú}êGÆÖ÷4ôLï	ê�ôTùLê2ï�,{ñ*îHê�ùTç�éëò+û>ò�ñ��`ô�õpñ*î}ê�óü[óöÙê�ú}ó*òëôLúDTfè}çLó*ê2û<÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ï�ó	¹ïññ	îHêiôLöÙê�ï�çTñ	òøôCú}ç�éxó*ê�÷�ç�úAñ	òëð2ópûHê�öÙê�ú}ûHóÎôLúYÊ¶ð�éëòëö}óêzó*öÙê2ð�ò+ç�é õ�ê�çTñ	üHï*ê�ó�.
'pñ�ñ	îHê¹ôLöHöÙôCó*òøñ*êG,Lñ*îHêÎûHê2ð�é+ç�ï�çTñ	òøùCê�÷4ê�ñ	ç:TfòëúCñ	ê�ï	öHï	ê�ñ*ê2ïÖêXZ>öHéëòëð�ò�ñ	é)��÷4çLú}çU#Cê2ó�ê2çCð�î�òøñ*ê2÷ çLöHö[ê�ç�ï	òøúJ#òëú`ñ*îHê�ôCö[ê2ï	ç�ñ*òëôLú}çLéqóê2÷�ç�úAñ*ò+ð�ó�..æeîHê.óñ*ï�çTñ*ê�#Lòëê2óYç�ï	ê4ê�ú}ð�ô>û>ê2û`òëú¦ó*ôL÷4ê�·qï	ôLéëôG#&öHï	ê2û>ò+ð�ç�ñ*ê�ó�..æeîHêûHê2ð�é+ç�ï�çTñ	òøùCêz÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ïFòëóYû>ê2ï*òëùLê�û&õ�ï	ôL÷ ñ*î}ê�ó*ê�÷�ç�úAñ	òëð2óIòëú<ç:ó,ñ	ï	çLò)#CîAñõ�ôLï�	eç�ï�û 	eç��&ç�ú}ûÐòëó

½ []\ ½ ^



`*acb1dXe_f�g�h�i jlknmPo�p�qcr�qsdXtDuve5w:fJx Å1z

	¹ï	òøññ*ê2úÔòëú Ç Ä �-T©·qï	ôLéëôG#J.<æeîHê�ï	ê�õ�ôCï*ê.òøñ	ó�ùTç�éëò+û>ò�ñ��¦ò+ó�ê�çLó*òøê2ï�ñ	ô #Cü}ç�ï�ç�úAñ*ê2êG.&Çfñ4ò+ó�ç #Lô�ô>û¬	pç��<ñ*ôö}ï*ôLñ*ô�ñ���öÙêG,�êXZ>öÙê�ï	òø÷4ê2úCñIçLú}û�ñ*üHúHêYõ�ôCï*÷�çLé ñ*ï�çLð�ê?õ�ôCï*÷�çTñV.
É ÊÌË Í_Î�Ï�Ð�ÑÓÒòâ�çKé¯àÕÔÐè çQÖ�×yØ¯à¢âÚÙ çÜÛ>Ý&â�ÞLßºß�â�äÌß:ä�ß�×Xà¼à
' �}ï�ó,ñeôLú.ñ*îHêiáJ�4ñ	ï	çCð�êFçLú}ç�é!��©�ê2ï¶î}çCó¶èÙê�ê2ú�òë÷4öHéøê2÷4ê�úAñ*ê�û�.´Çfñpò+ópè}çLó*ê2û.ôLú.ñ	îHêYû>ê2ð�éëçLï	ç�ñ*òëùLêÎ÷4ê�ñ�ç:Tñ	ï	çCð�ê2ï¶öHï	ê2ó*ê�úAñ*ê�û.ç�èÙôTùLê1.væeîHêYð�ôCú}ð�ê2ö>ñ*ü[ç�é}÷4ô>û>ê2éÙü}ú}û>ê�ï	é!�Aòëú*#�ñ*îHêIñ*ï�çLð�ê�AüHê�ï��4÷�ê�ð�î}ç�ú}òëó*÷ ò+ó�ñ*îHêó	ç�÷4êiçLó+�Fö}òøüH÷ ð�ôLú[ð�ê�òëùLê�û�è�� ³Fü}ð2çLó	ó â Î y�R:Ð©.æeîHê<ñ*ï�çLð�ê`çLú}ç�é!��©�ê2ï�ò+ó:çLúmòëú}û>ê2ö[ê2ú}û>ê�úAñ$·qï	ôLéëôG# öHï*ô>ð�ê2ó	ó�. ' ð�ôLú[óôCéøê`ç�éëéøô:	Îó�ñ*îHê¦ü}ó*ê�ï�ñ*ôõ�ôCï*÷�üHé+çTñ*êY�AüHê�ï	òëê2ó�òøú ôLï�û>ê�ï�ñ*ô¦òëú�ùLê2óñ*ò!#Cç�ñ*ê�ñ*îHê&êXZ>ê�ð�ü>ñ	òøôCú2. æeîHê:êXZ>ê�ð�ü>ñ	òøôCú ò+ó4óòë÷�üHéøñ	çLúHê�ôCü}ó*é)�ï	üHúHú}òøú*#Ã.�æeîHê¸�AüHê�ï	òøê�ó¹ç�ï	êIõ�ôCï*÷�üHé+çTñ*ê�û�òëú:ñ*îHê/·¶ï*ôCéøô1#�é+ç�ú*#Cü}çU#CêFê�Z�ñ*ê�ú[û>ê2û:è���ñ*î}ï*ê2ê?ö}ï*òë÷4ò�ñ	òøùCê2ó2ì
ïJø1ñ�úbrt�bêXZ>ê�ð�ü>ñ	ê2ópñ*î}êiöHï*ô1#Lï�ç�÷ üHúAñ*òëéxñ	îHêiúHêXZ�ñÎê2ùLê�úAñ¹ò+óeï*ê�çLð�îHê�û�Æ
q�ó*ø1úbr�xÐêXZ>ê�ð�ü>ñ	ê2óFñ*îHê�ö}ï*ô1#Lï�ç�÷ üHúAñ*òëé�ñ*î}ê4ð�üHï	ï*ê2úCñYê�ùCê�úAñzó*ç�ñ*ò+ó��[ê2óYç #LòëùLê�ú�ã�n unq�aQ.�°}ôLïYòëú}ó,ñ�ç�ú}ð�êLì

�#ñ	îHêiúHê�ZAñÎê2ùLê2úCñ¹ôLõvöÙôLï*ñ�5p}��87�ì"} 	¹îHò+ð�î&÷�ô>û>ò)�}ê�ópñ*îHêiüHö}ö[ê2ïÎè[ôCüHú}û:ô�õvñ*îHêzûHôL÷�ç�òëú�ôLõ]ê@�QÆ
ó*ø1úb��ðGú�ú�ôbr2s¦ï*ê�ñ*ï	òøê2ùLê�ópó*ôL÷4êiçTñ*ñ*ï	òøè}ü>ñ*ê�óeô�õ�ñ*îHêzð�üHï*ï	ê�úAñeê�ùCê�úAñ�.

æeîHê�óêYöHï	òë÷�òøñ*òëùLê�óeç�éëéøô:	cñ	ô�óê�ç�ï�ð�î�ç4óöÙê2ð�òÉ�[ð?ê2ùLê�úAñeõ�ôLï�	eç�ï�û�òøú�ñ*î}ê?ê�Z>ê2ð�üHñ*òëôLú�ñ*ï�çLð�ê��_ïJø1ñ�úbrt�çLú}ûòq1ó*ø1úbrwxVÑFç�ú[û]ñ	ôËï*ê�ñ*ï	òøê2ùLê4ûHçTñ�ç:çLè[ôCü>ñYñ*îHò+óiê2ùLê�úAñ���ó*ø1úb��ðGú�ú�ôbr2s�ÑX.X�FúHé!�Ëõ�ôCïc	eç�ï�ûÐó*ê2çLï	ð�î<òëóçEùTçLòøé+ç�èHéëêiçTñÎñ	îHò+óIóñ	çU#CêG.
°HôLïIêXZHç�÷4öHéëêG,}ñ*îHêiõ�ôCéøéëô:	¹òëú*#��Cü}ê�ï�� #Lô�ê�óeñ*ô4ñ	îHê¸�}ï�óñÎê�ùLê2úAñN	¹îHôCó*êiö[ôCïñò+óÚ5 }§�"7Yì$}²	¹ò�ñ	î.ç]�ð�î}ï*ôCúHô#� #Cï*ê�çTñ	ê�ïÖñ*î[ç�ú$yVz5Õ*.�æeîHê¹ï*ê�û>ü}ð�ê2û�ùTç�ï	òëçLèHéøêÎçLú}û�ñ*îHê-	¹ò�ñ	î}û>ï�ç�	¹ú�û>ôC÷�ç�òëúçLï*êFñ*î}ê�ú&ï*ê�ñ*ï	òøê2ùLê�û�çLú}û�óñ*ôCï*ê�û�òëú:ñ*îHêiùTçLï*ò+ç�èHéëê2ó
ê�çLú}û À�ñ
�Që q1ó*ø1ú¿¹�ä?ùJõ1ô�úæå ô*ø1÷t�  ø´» �� ô*õGïJõ�ìwx�����çÃÂ�»óDø1úb��ð1ú�ú�ô¿¹�ä¥0Dð1ô »�4�î�ú � ÷�ô*ð54�ïCç¿»�ä©ê¿»YÀ�ñCçMÂ��
'Iú}ç�é!�>óò+ópöHï*ô1#Lï�ç�÷�ó¶ð2ç�ú�è[ê 	¹ï	ò�ñ*ñ*ê�ú 	¹òøñ*î�ñ*îHê�óêYöHï	òø÷4òøñ*òëùLê�ópçLú}û.ê�çLó*òøé!��ï	ê�ü}ó*ê2û�.9°HôCïeêXZHç�÷4öHéëêG,î}ê�ï	ê�ò+óÎñ	îHê�ð�ô>û>ê�ôLõ¶ç �AüHê�ï��:ñ*î}ç�ñYð�ôLüHúAñ�óÎñ	îHê�ú�üH÷�è[ê2ïFôLõ�õ ç�òëéøü}ï*ê�óIê2ú}ð�ôCüHúAñ*ê�ï	ê2û&èÙê�õ�ôCï*ê�ñ*îHêå�}ï�ó,ñó*ôLéëü>ñ	òøôCú:çLú}û�ö}ï*òëúAñ	óeòøñ2ì

�Që -Uø1ú�0*ð/.+¹�ï����GôDø�è�ø  ú »u�ÃÂ�»ôDøGùJø�ð1ú¿»
q1ó*ø1ú¿¹�î�ï ¹�ùJõ1ô�ú »�ävô*ø�è�ø  ú »7-Gõ/.��DúlîUõGïCçMÂ�Â�»¹$ó*ø1ú���ð1ú�ú�ô´¹�ùJõ1ô�ú¿»�ôDø�è�ø  úMÂëGìßîVï  0*ð/.]¹�ï2���Gô*ø�è�ø  úlÂ�»qDðÃî1.

é ú�ô2�*ø
Â2»
óDø1ú�0*ð/.+¹�ï����GôDø�è�ø  ú »rx2�Cê*ðÃî1.1�Dô*øb-�Â�»
4�ôlî�ú*ø/.:ï ¹$x2�CêDðÃî5.1��ô*ø�-DÂ��

\+\ÐÏ abT�S�c&dIe"f&g"hIi&j



ÅGÏ k+b:f�g�q$l�e_flq+mFb�npo

Analyzer

A Prolog process:
the trace analyzer

Relevant
trace data

Trace query
Output file

A Prolog process: the meta−tracer

Tracer

executing the program

Debugging

tool

°�ò)#CüHï*ê�y��Hì´'Îï�ð�îHòøñ*ê2ð�ñ*üHï	êYô�õ�ñ*îHêYñ	ï	çCð�ê#Lê2úHê�ï�çTñ	òøôCú�ç�ú[û:çLú}ç�é!�>óò+ó

æeîHê�òë÷4öHéëê�÷4ê�úAñ	ç�ñ*òëôLúÌç�ï�ð�îHòøñ*ê�ð$ñ*ü}ï*ê4ô�õpñ*î}òëóYñ	ï	çCð�ê2ï�ë�ç�ú}çLé)��©�ê2ïFð�ôL÷4ê2ó?õ�ï	ôL÷Õ�FöHòøü}÷�ì óiôCúHê�ñ*ô�ôJ.
'Fó�ó*îHô:	¹úcè���°�ò!#LüHï	ê¬y§�J,eñ*îHê`ç�ú}çLé)�>ó*òëó4ò+ó:û>ôLúHêÐè�� ñ�	pôÔð�ôUTföHï	ô>ð�ê2ó	ó*ê2ó2ìËñ*îHêÐñ*ï�çLð�ê�ï.öHï	ô�ñ	ô�ñ���öÙêê�Z>ê2ð�üHñ*òëú*#Ìñ*î}ê<ê�Z>çL÷4òøúHê�ûgöHï	ôG#Lï�ç�÷ ç�ú}ûcñ*îHêÐñ*ï�çLð�ê`ç�ú}çLé)��©2ê�ï�	¹îHê2ï*ê]ñ*îHê`öHï	òø÷4òøñ*òëùLê2ó�û>ê2ó	ð�ï	òëè[ê�ûçLè[ôTùCê�çLï*ê:çEùEçLòøé+ç�è}éøê1.¦æeî}ê�ñ�	pô<ö}ï*ô>ð�ê�ó*ó*ê2ó�ð�ôC÷�÷�üHúHò+ð�ç�ñ*ê:è��Ôç l úHò)Z ó*ô>ðs0Lê�ñ�òøú ç<ð�éøòëê�úAñcTfó*ê�ï	ùLê2ïó	ð�îHê2÷�ê1.&'pñ�ñ	îHê�èÙê�#CòøúHú}òøú*#Ã,Öñ*îHê�ñ*ï�çLð�ê�ï¸	eç�òøñ	ózõ�ôLï�çS�AüHê�ï��<ôLõeñ*îHê:ç�ú}çLé)��©�ê2ï2ì�ñ*î}ê�êXZ>ê�ð�ü>ñ	òøôCúÌòëóõ�ï	ô5©2ê�ú2.BëcîHê2ú]ñ	îHê�ç�ú}çLé)��©�ê2ïIî}çCóÎñ	ô�ï	ê�ñ	ï*òëê�ùCê�ó*ôL÷4ê�ç�ññ	ï*òëèHü>ñ	ê2óFô�õqñ	îHê�ð�üHï	ï*ê2úCñ?ê�ùCê�úAñ�,xòøñYó*ê�ú[ûHóFç
�AüHê2ïc��ñ*ô�ñ	îHêiñ	ï	çCð�ê�ïV.�æeî}êiñ*ï�çLð�ê�ïIó*ê2çLï	ð�îHê�ó�õ�ôLïÎñ	îHê�ð�ôLï	ï*ê�óöÙôLú}ûHòøú*#�ûHç�ñ	ç4òëú&ñ*îHê�óôCéøùCê�ïIóñ	ç�ñ*êzç�ú[ûó*ê�ú[ûHó?ò�ñ?ñ*ô�ñ*îHê�çLú}ç�é!��©�ê�ïV.YæeîHê�ê�Z>ê2ð�üHñ*òëôLúÐò+óYó,ñ	òøéëéÖõ�ï	ô5©�ê2ú2.BëcîHê�ú<ñ*î}ê�çLú}ç�é!��©�ê�ï?î}çCóÎñ	ô�ê�Z>çL÷4òøúHêçLú.ô�ñ	îHê�ïeê2ùLê�úAñV,CòøñÎóê2ú}ûHó¶ñ*ô�ñ*îHê?ñ*ï�çLð�ê�ïpç�ú�ê2ùLê2úCñcT?�[é�ñ	ê�ïV.�æeîHêFñ*ï�çLð�ê�ïpï*ê�óü}÷�ê�óqñ	îHê�ú�ñ*îHê?êXZ>ê�ð�ü>ñ	òøôCúñ	ô�ñ	îHê�}ï�ó,ñ¹ê�ùCê�úAñ¹ó*ç�ñ*ò+ó,õ���òëú*#�ñ	îHê�}éøñ*ê�ïV.�ëcîHê�ú&ç�óü}ð�î:ê�ùCê�úAñeòëópï	ê2çLð�î}ê2û�,Añ*î}ê?ê�Z>ê2ð�üHñ*òëôLú�ò+ópõ�ï	ô5©�ê2úçG#CçLòøú�ç�ú}û�ñ*î}êeñ*ï�çLð�ê2ï9	pçLò�ñ�ó�õ�ôLï�ô�ñ	îHê�ï¿�AüHê2ï*òëê2ó�.ÖæeîHòëóÖ÷4ê�ð�î}ç�úHò+ó*÷ ç�éëéøô:	Îó�ñ	îHêÎç�ú[ç�é!�2©2ê�ï�ñ*ôYê�Z>çL÷4òøúHêñ	îHê-	¹î}ôLéëê¹ñ*ï�çLð�ê¹õ�ôLï�	pçLï	û�çLú}û�ñ*ô�ï*ê�ñ*ï	òøê2ùLêeñ	îHêFú}ê2ð�ê�ó*ó	ç�ï���û}çTñ	çzòøú.ôCï	ûHê�ï�ñ	ô�ç�ú[ç�é!�2©2ê¹ñ*î}êÎñ*ï�çLð�êIç�ú[ûñ	ô4öHï*ô>û>ü[ð�êiç4óöÙê2ð�òÉ�[ðYù�òëê�	kô�õvñ*îHêiê�Z�ê�ð�ü>ñ	òøôCú2.

'pñ?ñ*îHò+óYó,ñ�çU#CêG,[ñ*îHê�ï*ê�óüHéøñFò+óYç��}éëê�òëú<çLú"b)(:íJw�d�õ�ôCï*÷�çTñ���õ�ôLï?òëú}ó,ñ�ç�ú}ð�êAîip]o&Ëbõ�ôLïFñ*îHê4ð�ôC÷åTö}ü>ñ	ç�ñ*òëôLú�ó*ö}çLð�êFçLú}ç�é!�>óò+ó�ôLï
·ÖôCóñ Ä ð�ï*òëö>ñ�õ�ôLï�ñ*îHêFéëçLè[ê2éøéëòøúJ#zñ*ï	ê�ê�ÑqçLú}û.ç�ó*öÙê2ð�ò)�[ðFù�òøê�	�ê2ï¶ò+ó¶ï	ê��AüHòëï*ê�ûñ	ô4ùAò+ó*ü}ç�éëò ©2êYò�ñV.
ï ðòñ à¼à¢â�Ý$æÃà\è�ß:çÌßRÝ$äKè
ë`êiî}çEùCêF÷�çLûHêYó*ôL÷4êYöHï	ê�éëòø÷4òëú}ç�ï��.ê�Z�öÙê�ï	òë÷�ê2úAñ	óeô�õvñ*ï�çLð�êYçLú}ç�é!�>óò+ó
	¹ò�ñ	î&ôLüHïeñ	ï	çCð�ê�ïV.

' �[ï	óñ�êXZ>öÙê�ï	òø÷4ê2úCñ�ð�ôLú[óò+ó,ñ�óYòøúÔûHòëó*öHé+ç��Aòëú*#&ñ	îHê.é+ç�èÙê�éëéøòëú*# � ôLï�ó*ê2çLï	ð�îDT�ÑIñ*ï	ê�ê1.:æeîHê�ç�ú}çLé)��©�ê�ûö}ï*ô1#Lï�ç�÷ óôCéøùCê2óIñ*îHê�	pê�éëé]0�úHô:	¹úÐúDT©�AüHê2ê�ú}ó?öHï	ôLè}éøê2÷ .å°vò!#Lü}ï*ê y�R:óîHô:	Îó?ç:óê�ç�ï�ð�îDT=ñ	ï*ê2êzôLèHñ	ç�òëúHê�ûõ�ôCï�ñ*î}êNRUTn�AüHê�ê2ú}ó�öHï	ôLèHéëê�÷ è���ñ	ï	çCð�êÎç�ú[ç�é!��ó*ò+óÖô�õ{çYñ*ï�çLð�ê²#Lê2úHê�ï�çTñ	ê2û�è���ôLü}ïq÷4ê�ñ	çUTSòëúAñ*ê2ï*öHï	ê�ñ	ê�ïV,Lç�ú[ûûHòëó*öHé+ç��Lê2ûS	¹òøñ*îó(GwUu Î Å1zVÐ©. Ê¶çCð�î¦ùEçLï*ò+ç�è}éøê�ð�ôCï*ï	ê2ó*öÙôLú}ûHó?ñ	ô]ç&ï*ô:	 ô�õpñ*î}ê�ð�îHê2ó	ó�TSèÙôCçLï	û�..æeî}ê�ñ*ôCöú}ô�ûHêIô�õ ñ*îHê?û>òëó*öHé+ç��Lê�û4ñ*ï	ê�ê?ð�ôLúAñ�ç�òëú}ó�ñ	îHêFòëúHòøñ*ò+ç�éxû>ôC÷4çLòøú[ó�,Cñ*îHê?ô�ñ	îHê�ïpúHô>û>ê�ó�ð�ôLúAñ	çLòøú�ñ	îHêIï	ê2ûHü}ð�ê�û

½ []\ ½ ^
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A::[1..4]
B::[1..4]
C::[1..4]
D::[1..4]

 A##B   A##C   A##D  
 B##C   B##D   C##D 
 A+1##B         A-1##B 
 A+2##C         A-2##C 
 A+3##D         A-3##D 

 B+1##C   B-1##C   B+2##D 
 B-2##D   C+1##D   C-1##D 

A -> 1
B -> [3..4]
C -> [2, 4]
D -> [2..3]

A#=1

A -> 2
B -> 4
C -> 1
D -> 3

A#=2

A -> 3
B -> 1
C -> 4
D -> 2

A#=3

A -> 4
B -> [1..2]
C -> [1, 3]
D -> [2..3]

A#=4

D -> 2
C -> 4
B -> []

B#=3

B -> 4
D -> 3
C -> []

B#=4

B -> 1
C -> 3
D -> []

B#=1

B -> 2
D -> 3
C -> []

B#=2

°�ò!#LüHï	êµy�R[ì&' óê�ç�ï�ð�îDT=ñ	ï*ê2ê�ôLõYçWRGT©�AüHê2ê�ú}ó�ð�ôLú}óñ*ï�ç�òëúAñ�öHï	ôG#Cï	çL÷ êXZ>ê2ð�ü>ñ*òëôLú�,pôCè>ñ	çLòøú}ê2û è��bñ*ï�çLð�êçLú}ç�é!�>óò+ó�,�çLú}û:û>òëó*öHé+ç��Lê�û�è��t(1w:uv.

\+\ÐÏ abT�S�c&dIe"f&g"hIi&j



ÅG± k+b:f�g�q$l�e_flq+mFb�npo

°�ò!#LüHï	ê�yVzHì�í�ôL÷4ö}ç�ï	òëú*#�ñ�	�ô�ó*ê2ç�ï�ð�î:öHï*ô>ð�ê2û>üHï	ê2ópõ�ôCï¹ñ*î}ê/RtÕ:Tn�AüHê�ê2ú}óeöHï	ôLèHéëê�÷ 	¹ò�ñ	î_îKp]o&Ë¦ù�òëê�	Îóð�ôL÷4öHü>ñ	ê2û:è���ñ*ï�çLð�êiç�ú}çLé)�>ó*òëó�.

ûHôL÷�ç�òëú}ó�ò�õÖç�ú��G.ÖæeîHêFñ*ï	ê�êYóîHô:	Îó¶õ�ôLü}ï¶õ çLòøéëüHï	ê2ópòøú:óc�Aü}çLï*êIè[ô�Z>ê2ó�,Añ�	�ô�óôCéøüHñ*òëôLú}ópç�ú}û.ñ*îHï	ê�êYð�îHôCòëð�êöÙôLòëúAñ	ó�. æeîHê&üHö}ö[ê�ó,ñ.ç�ï�ð:óüH÷�ó�üHö ñ*îHê |*}5~O~vôLöÙê�ï�çTñ	òøôCú}ó�õ�ôLï�ç�éëéeö[ê2ï*÷�ç�ú}ê�úAñ.ð�ôLú[ó,ñ	ï	çLòøúAñ	ó�ô�õFñ*îHêö}ï*ô1#Lï�ç�÷�ó�.+Ê¶çLð�î&ôLñ*îHê2ïÎç�ï�ðIï	ê�öHï	ê2ó*ê�úAñ�ópç�é+ç�èÙê�éëéøòëú*#.ð�ôLú}óñ*ï�ç�òëúAñeçCûHû>òøñ*òëôLú2.æeîHêeñ	ï	çCð�ê¹ç�ú[ç�é!��ó*ò+óÖü}óê�óÖôLúHé!�iñ	îHê\|*}1~O~ ,1|*��~ �Ã,C5p}��87�ì"}¹ê2ùLê2úCñ�ó�.]°Hê�	 ç�ññ*ï	òëèHü>ñ*ê�ó´	pê�ï	êpú}ê�ê2ûHê2ûxìvñ*îHêöÙôLï*ñ�,Ùñ	îHê�ð�ôLú}ð�ê�ï	úHê2û]ð�ôLú}óñ*ï�ç�òëúAñFç�ú[û&ñ*îHê�û>ôL÷�çLòøú}óFô�õ¶ð�ôLú}óñ*ï�ç�òëúAñIùTç�ï	òëçLèHéëê2ó�.L°HôCïA5 }§�"7�ì"}�ê2ùLê2úCñ�ó�,ñ	îHêiüHö ûHçTñ	ê2û:ùTç�ï	òëçLèHéëê?çLú}û�ñ*îHê/	¹òøñ*î}ûHï	ç�	¹ú&óê�ñ²	�ê2ï*êiç�é+ó*ô�úHê2ê2û>ê�û�.æeîHê]ó*ê��AüHê2ú}ð�ê&ôLõ«|*}1~O~Öç�ú}û |*��~ �¦ê2ùLê2úCñ�ó�òøú ñ*î}ê&ñ*ï�çLð�ê&ð�ôCï*ï	ê2ó*öÙôLú}ûHó�ñ	ô¦ç¦û>ê2ö>ñ*î*T?�}ï�óñ4éëê�õ�ñcT=ñ	ôUTï	ò!#LîAñ�ù�ò+óòøñ�ôLõ{ñ*îHêYó*ê2ç�ï�ð�îDTSñ*ï	ê�ê²	¹îHê2ï*ê«|*}1~O~CçLú}û�|*�b~ ��ê2ùLê�úAñ�ó¶ï	ê2ó*ö[ê�ð$ñ	òøùCê�é!�4ð�ôLï	ï*ê�óöÙôLú[û�ñ*ô�ûHô:	¹ú�	eç�ï�ûçLú}û&üHö�	eç�ï�û�÷4ôTùLê�ó¹òëú&ñ*îHê�óê�ç�ï�ð�îDT=ñ	ï*ê2êG.�p¹ê2ð�ôLú}óñ*ï	ü}ð$ñ	òøúJ#.ç4ñ*ï	ê�êYõ�ï	ôL÷ ò�ñ�óÎù�ò+óòøñå��õ�ôCïFç��JZ�ê�û&ù�òëó*ò�ñóñ*ï�çTñ	ê�#1�DÑ�ò+óÎê�çLóc�G. Ç#ú&°�ò!#LüHï	ê�y�RÃ,J	pêYñ*ô�ôG0:çLû>ùTçLúCñ�çU#Cê?ôLõÚ5p}��87�ì"}zê2ùLê2úCñ�óeñ*ô�é+ç�èÙê�é ñ*îHê�úHô>û>ê2ó²	¹òøñ*îñ	îHêiöHï	ôLö}çG#Cç�ñ*òëôLú.ï	ê2ó*üHéøñ	ó�.
' ó*ê2ð�ôLú}û&ê�Z>ö[ê2ï*òë÷4ê�úAñIò+óÎñ	îHêÈ#Cê�úHê2ï	ç�ñ*òëôLú&ô�õqç3�1³ ùTç�ï	ò+ç�èHéëêzüHö ûHçTñ	ê�ù�òëê�	 Î ��ÅVÐ©.IæeîHê�ê2ùLôCéøü>ñ	òøôCúôLõ ñ	îHêzû>ôL÷�çLòøú}ópôLõ ñ*î}êiùEçLï*ò+ç�è}éøê�ópûHüHï*òëú*#�ñ*îHêzð�ôL÷4öHü>ñ�çTñ	òøôCú�ò+ó¹û>ò+óöHé+ç��Lê�û.òëú�ñ	îHï	ê�êiû>òë÷�ê2ú}ó*òøôCú}ó�.´Çfñ

#CòøùCê2ó�ç?ñ	ôAôCé�ô^n)b�æ�p²Ç�°]Ç�³ Î z�Ð+� îHê�ï	êÎîHô:	pê�ùCê�ï�ð�ôCéøôCï	ó�çLï*ê¹òëúAñ*ï	ô�ûHü}ð�ê�û�ñ	ôzû>ò+óöHé+ç���ó*öÙê2ð�ò)�[ð¹ê2ùLê2úCñ�óqçLóòëú&ñ*î}ê�ùTç�ï	òëçLèHéëêzüHö ûHçTñ	ê�ù�òøê�	 ô�õ Î �tÕ�Ð�ÑQ.IæeîHê�ñ*ï�çLð�êzç�ú}çLé)��©�ê2ïÎ÷�çU0Cê2óÎç�îKp]o&Ë¬�}éøê�è��:ð�ôL÷4öHü>ñ	òøú*#ûHôL÷�ç�òëú ó*òp©�ê&ôLúgê2çCð�î |*}5~O~�çLú}ûõ5p}©öG}§ì"|�ê2ùLê2úCñV,pçLú}û"	¹îHê�úcç¦óôCéøüHñ*òëôLú òëó4õ�ôCüHú}û�. æeîHê]û>ê�ñ�ç�òëéëó4ôLõ5 }§�"7�ì"}Iê2ùLê2úCñ�ó¶çLéøéëô:	gü}ó�ñ	ô�çLó	ó*ò)#Cú.ð�ôLéëôLïqñ*ô�ê�çLð�î�0�òëú}û�ô�õ ûHôL÷�ç�òëú.üHö ûHçTñ	êå��õ�ôLïpêXZHç�÷4öHéëêÎ÷4òøú}òø÷�üH÷ôCïz÷�ç:Z>òë÷�üH÷ ùTç�éëüHê.ï	ê�÷4ôTùLê�û`ôLï�ûHôL÷�ç�òëúÌê�÷4ö>ñ	òøê�ûJÑ�çCóz÷�çLûHê.è�� Ä òë÷4ôLúHò+ó�ç�ú}û¬'-#G#LôCüHúÌòëúÌñ*îHêí�ôAó��Añ	ê2ð Ä ê�ç�ï�ð�îDTfævï	ê�êÚîIò+óü[ç�éëò ©2ê�ï Î �5Õ:Ðv.�æeîHê¹ñ	ï	çCð�êIçLú}ç�é!�>óò+ó�ò+óqòë÷4öHéøê2÷4ê�úAñ*ê�û�òøú.çLè[ôCü>ñLy�ÅGz?éëòøú}ê2óqôLõ
·¶ï*ôCéøô1#Fç�ú[ûÈ#Cê�úHê2ï	ç�ñ*ê2ó�ç�ú�òøúAñ	ê�ï	÷�ê�û>ò+çTñ*ê �}éëêG.9' öHï*ô1#Lï�ç�÷ òë÷�ö}éøê2÷�ê2úAñ*ê2û�òëú�ÅURtÕÎéëòëúHê2ó�ô�õ{íÌð�ôLú�ùLê2ïñ�óñ	îHò+ó��}éëê?òëúAñ*ôyîip]o&Ë`õ�ôLï	÷�çTñV.

°�ò!#LüHï	ê¬yVz`ó*îHô:	Îó�ñ*îHêËï	ê2ó*ôLéëü>ñ*òëôLú ô�õ?ñ*î}ê$RtÕ:Tn�AüHê�ê2ú}ó�öHï	ôLèHéëê�÷Ý	¹ò�ñ	î ñ�	pôÌû>ò)3Ùê2ï*ê2úCñ.é+ç�èÙê�éëéëòøú*#óñ*ï�çTñ	ê�#Còøê�ó�.:ë<êFî}çEùLê¹ñ	îHï	ê�êIçUZ�ê�ó�ì�ùTç�ï	òëçLèHéëê2óN� îHôLï	ò ©2ôLúAñ	çLé}ç:Z>ò+óqôLõxñ*îHêFùLê�ï*ñ*ò+ð�çLé���	pçLéøé«��ÑQ,CûHôL÷�ç�òëú.óòp©�ê
� ùLê2ïñ	òëð2ç�é¶çUZ�ò+ósÑYç�ú}û`ñ	òø÷4êG.]æeî}ê��}ï�ó,ñ�óñ*ï�çTñ	ê�#1�]òëó�çY�}ï�ó,ñcT=õ çLòøé�óê2éøê�ð$ñ*òëôLúÌôLõeñ*îHê.é+ç�èÙê�éëéëê2û¦ùTç�ï	òëçLèHéëêçLú}û:ñ*î}ê¸�}ï�ó,ñFùEçLéøü}êiñ*ï	òøê�û&òëóÎñ*îHê�÷4òøúHòë÷�ü}÷ ôLõ�ò�ñ�óFû>ôC÷�ç�òëú2.¹æeîHê�ó*ê2ð�ôLú}û&óñ*ï�çTñ*ê�#G��òëóFç�é+óô�ç��}ï	óñ�Tõ çLòøé?ó,ñ	ï	ç�ñ*ê�#G� èHü>ñ�ùTçLï*ò+ç�èHéëêËéëòëóñ�ò+ó�ó*ôLï*ñ*ê�û 	¹ò�ñ	îcñ*îHê<÷4òëûHûHéøê<ùEçLï*ò+ç�è}éøêY�}ï�óñ:ç�ú[û ñ*îHê<÷�ò+ûHû>éëêÐôLõ
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ûHôL÷�ç�òëú]ò+óYöHï*ê�õ�ê�ï	ï*ê�û&ñ*ô:òøñ	ó?÷4òøúHòë÷�ü}÷ .�æeîHòëóYóñ*ï�çTñ	ê�#G�Ëû>ê2ï*òëùLê�óÎõ�ï	ôL÷ ôCúHê�ûHê2ó	ð�ï	òøèÙê2ûÐè�� Ä òø÷4ôLú}òëóçLú}û 'N#G#CôLüHú Î �5Õ�Ð©.qæeîHò+ó¹ç�öHöHï	ôCçCð�î�çLéøéëô:	Îó�ñ*ô.ð�ôC÷4ö}ç�ï	êIñ	îHêiê"ê.ð�òøê2ú}ðX�.ôLõvñ	îHê2ó*ê?ñ�	�ô�óñ*ï�çTñ	ê�#Lòëê2ópè��÷�çLúHòøö}üHéëç�ñ*òëú*#Fñ*îHê\�G³-Tf÷�ô>û>ê2é?.,ëcòøñ*î�ñ*îHê
�}ï�óñÖóñ*ï�çTñ	ê�#G�1,:	�ê
#Lê�ñqçL�AüHò+ðs0zû>ê2ð�ï*ê�çLó*òøúJ#FôLõHñ*îHê¹û>ôC÷�ç�òëúó*òp©�ê4ôLú¦ôLú}ê4ó*ò+û>ê�ô�õpñ*îHê.ð�î}ê2ó	ó�Tfè[ôAç�ï�ûÐçLú}û¦ç�éëôLúJ#:ôAó*ð�òøéëé+çTñ*òëôLú`ô�õpñ*î}ê.û>ôL÷�ç�òëú¦óòp©�ê�ôCúÐñ	îHê.ô�ñ	îHê�ïó*ò+û>êG.Ôëcòøñ*î ñ*îHêËó*ê2ð�ôLú}ûÔóñ*ï�çTñ	ê�#1�G,Öñ*î}ê&ûHê2ð�ï	ê2çCóòëú*#]ôLõ?û>ôC÷�ç�òëúbóòp©�ê:ò+ó�÷4ôCï*ê�ï*ê�#LüHé+ç�ï4ç�ú}ûb÷4ôLï	êóc��÷4÷�ê�ñ*ï	òëð2ç�év,Öñ*îHê&ó*ôLéëü>ñ*òëôLúÔò+ó�õ�ôLüHú[ûÌõ çLóñ*ê2ï�.µÇ#úbõ çLð$ñV,�ñ*î}ê:ó*ê2ð�ôLú}ûÔóñ*ï�çTñ	ê�#1�G,´	¹îHò+ð�î ð�ôLú}ó*òëóñ	ó�òëúö}ü>ññ	òøú*#.ñ*îHê¸�AüHê2ê�ú}óeõ�ï	ôL÷ ñ*îHêzð�ê�úAñ*ê2ïÎô�õ�ñ*î}ê�ð�îHê2ó	ó�TSèÙôCçLï	û�,�èÙê�úHê��Hñ	óI÷4ôLï	êFõ�ï	ôL÷ ñ*îHê�ó���÷4÷4ê�ñ*ï	ò+ð�ç�éú[çTñ*ü}ï*êFô�õxñ*î}êFöHï	ôLè}éøê2÷ .�æeîHê?öÙôCó	óòëèHòëéøòøñ��4ô�õ{÷4ôTù�òøú*#�÷�ç�ú�ü}ç�éëé!��ñ	îHê-�Ã#LüHï	êÎõ çCð�òëéøòøñ	ç�ñ*ê2ó�ôLè[óê2ï*ùTçTñ	òøôCúôLõ�ó*ü}ð�î&öHï	ôLöÙê�ï*ñ��G.
°}üHïñ	îHê�ïIêXZ>öHé+ç�ú}ç�ñ*òëôLú}óeç�èÙôLüHñpñ	îHêYñ*ï�çLð�êiç�ú}çLé)�>ó*òëó�ñ*ê�ð�îHúHò+ð�ó²	¹òëéëéxè[êiöHü}èHéøò+ó*îHê2û:òëú Î yVÅ�Ðv.

÷ øùÝ1Þ:é�ú�Þ�ÞRÝ"äKè
Ç#ú�ñ*î}òëó�ï	ê�öÙôLï*ñ´	�êeòëúAñ*ï	ô�ûHü}ð�ê�û�úHê�	böÙôLï*ñ	ó�õ�ôCïÖñ*ï�çLð�òëú*#L�}úHòøñ*êÎû>ôC÷�ç�òëú�ó*ôLéëùLê2ï	ó�. æeîHê���ð�çLú�èÙêeù�òøê�	�ê�ûçCóqçiîHò!#Lî�éëê�ùCê�é}ñ*ï�çLð�ê-	¹îHòëð�î.ð2ç�ú�èÙêÎòë÷�ö}éøê2÷�ê2úAñ*ê2û.ôLú�÷4ôCóñ¶ô�õ ñ	îHêì1~Oí2îMïM�2ðqöHéëç�ñõ�ôCï*÷�ó�.+Ç#ú�ôCï	û>ê2ï�ñ*ôùTçLéøò+ûHçTñ	ê�ó*ü}ð�î<ç�ñ*ï�çLð�êG,Ùñ*î}ê�öÙôLï*ñ	óYç�ú[û&ñ*îHê2òøïiç�ññ*ï	òëèHü>ñ*ê�ó�,x÷4ôCï*ê�êXZ>ö[ê2ï*òë÷4ê�úAñ	ç�ñ*òëôLú]ò+ó?úHê�ê�û>ê2û2.Kë<êñ	îHê�ï	ê�õ�ôCï*êiö}ï*ôCö[ôAóê�ûËç�é+óô.ç�÷�ê�ñ*îHô>û>ôCéøô1#G��ñ*ô.ùTç�éëò+ûHçTñ	ê�ç�ú[û:ñ*ô�òë÷4öHï	ôTùLêiòøñ�.IæeîHò+óF÷�ê�ñ*îHô>û>ôCéøô1#G��òëóè[çLó*ê2û�ôLú�ñ*î}ê¹õ�ôLéëéøô:	¹òëú*#ióñ*ê�ö[ó�ìÖû>êX�[úHò�ñ	òøôCú�ô�õxç�ú4êXZ>ê�ð�ü>ñ�ç�èHéëêeõ�ôLï	÷�ç�éH÷4ô>û>ê�é[ô�õÙñ*ï�çLð�êG,Lê�Z�ñ*ï�çLð$ñ	òøôCú�ôLõï	ê�éëê�ùTçLúCñ�òøú>õ�ôCï*÷�ç�ñ*òëôLú.è���çiñ	ï	çCð�êIçLú}ç�é!��©�ê�ïV,LüHñ*òëéøòp©2ç�ñ*òëôLú�ôLõxñ*îHêFêXZ�ñ*ï�çLð�ñ*ê�û�òøúHõ�ôLï	÷4ç�ñ*òëôLú}ó¶òøú:óê2ùLê2ï	çLéûHê�èHü*#1#Lòëú*#iñ	ôAôCéëó�.]Çfñ�ò+ó¶òëéøéëü}óñ*ï�çTñ	ê2û�è���°vò!#Lü}ï*êåy�Ï/	¹îHò+ð�î�ó*ö[ê�ð�ò+ç�éëò ©2ê2ó�ç�ú}û�ð�ôL÷�è}òøúHê�ó °�ò!#LüHï	ê2ó-yIç�ú[û
Åzô�õxñ	îHêFòëúAñ*ï	ô>û>ü}ð$ñ	òøôCú2.9Çfñeó*îHô:	Îó�óê2ùLê�ï�ç�éÙû>ê�è}ü*#G#Còøú*#zñ*ô�ôLé+ó 	¹î}òëð�î.ê�Z�ñ*ï�çLð$ñ�õ�ï*ôC÷ ñ*îHêYó*çL÷4ê-#Lê2úHê�ï	ò+ðñ	ï	çCð�ê?ñ*î}ê?òëú>õ�ôCï*÷�çTñ	òøôCú}ópñ*î}ê���ú}ê�ê2û2.æeîHêYõ�ôCï*÷�çLé çLöHöHï	ôCçCð�î�ô�õvñ*ï�çLð�ê?÷4ô>û>ê2éøòëú*#4ü}ó*ê2û�îHê�ï	êiç�éëéøô:	Îó�ñ*î}êiö[ôCïñ�ópñ*ô�èÙêYð�éøê�ç�ï	é)��û>êX�}ú}ê2û�.æeî}ê�úËñ	îHê�òë÷4öHéøê2÷4ê�úAñ	ç�ñ*òëôLúËô�õ�ñ	îHê�÷4ô>û>ê2évè��&ç.÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ï-	¹ï*òøññ	ê�ú]òëú&Ç Ä �-T©·qï	ôLéëôG#�ç�éëéøô:	Îóòøñ	óFð�ôCï*ï	ê2ð�ñ*úHê�ó*ópñ	ô.è[ê�öHï*ê�óê2ï*ùCê2û 	¹ò�ñ	î]ï	ê2ó*ö[ê�ð$ñÎñ	ô4ñ*îHê�õ�ôLï	÷4çLé{÷4ô>û>ê�év.¢ë<êzî[çEùLêzó*îHô:	¹ú:ñ*î}ç�ñIñ*î}òëó÷4ê�ñ*îHô>û>ôCéøô1#G�&òëó?ê$ê�ð�òøê2úAñ?ê2úHôLü*#Cî]ôLú`ó÷�çLéøéÖêXZHçL÷�ö}éøê�óFçLú}ûËñ	îHê�ï	ê�õ�ôCï*ê�òëó?ô�õ�öHï	çCð$ñ	òëð2ç�é�òøúAñ*ê2ï*ê�ó,ñ?ñ*ôùTçLéøò+ûHçTñ	ê¶ñ	îHê�ñ*ï�çLð�êp÷4ô>û>ê�év.+8Iô:	�ê2ùLê�ïV,�ñ*ô?î}ç�ú[û>éøêpé+ç�ï�#Lê¶ï	ê2çLéøò+óñ*ò+ðqêXZHçL÷�ö}éøê�ó+	¹òëéëéAï	ê��AüHòëï	ê¶î}çLï	û�T#ð�ô>û>ê�ûòë÷4öHéëê�÷4ê�úAñ	ç�ñ*òëôLú:ô�õ�ñ*îHêYñ	ï	çCð�êY÷4ô>û>ê�év.
2û
 °�ÿ:°���þM²üO���ü�²5° ù Ç#ú ñ	îHê<õ�ôLï	÷4çLéI÷4ô>û>ê�é?òøñ	ó*ê�éøõ�,Îñ�	pôböÙôLï*ñ	ó:ç�ï	êÐû>òëï*ê�ð$ñ*é!�gï*ê2éëç�ñ*ê�ûgñ*ô éøô1#Lò+ðö}ï*ô1#Lï�ç�÷4÷4òøú*# �W|*}1~O~Aç�ú}û3|*��~ ��Ñ¶çLú}û�ð�ôLï	ï*ê�óöÙôLú}û�ñ	ô�ñ*îHê	�ê2é)0�úHô:	¹ú�ö[ôCïñ�ó dsb1nWnAçLú}û�ýXbUeWnCôLõ,�
��ï	û Î �UÐv,ñ	îHêzôLñ*îHê2ï	ó¹ð�ôLï	ï*ê�óöÙôLú}û�ñ*ô�ç�ó÷�ç�éëé{ú�üH÷�è[ê2ïÎô�õ�û>ò)3Ùê2ï*ê2úCñ?ó,ñ	ê�ö}ó¹ôLõqð�ôL÷4öHüHñ	çTñ	òøôCú&ô�õÖñ*îHêiï	ê2ûHü}ð$ñ	òøôCúôCö[ê2ï	ç�ñ*ôCï��*Z�Tfö[ôCòøúAñV.��Fú�ñ*îHêeô�ñ	îHê�ï�ó*òëûHê 	pê¹û>êX�}ú}ê2û�çIú�üH÷�è[ê2ï�ôLõ]� ö[ôAó*ó*òøè}é)�ié+ç�ï�#Lêpóòp©�ê�ûJÑ�çTññ	ï*òëèHü>ñ	ê2óñ	ôÔê�ú[óüHï	êËñ	î}çTñ:ê2çLð�îcê2ùLê2úCñ:ð�ç�ï	ï	òøê�ó�ê�úHôCü*#LîgöÙô�ñ	ê�úAñ*ò+ç�éëé)�gü}ó*ê�õ�ü}éFòëú>õ�ôLï	÷�çTñ	òøôCú}ó�.þ�Fü}ï.÷4ô�ûHê�é?òëóö}ï*ôCè}ç�èHé!��#Cê�úHê2ï	çLéxê�úHôCü*#Lî�ñ*ô�ñ�çU0Cê?òëúAñ*ô.çCð�ð�ôCüHúAñIóê2ùLê2ï	çLéÃ�[úHò�ñ	ê�û>ôC÷4çLòøúËó*ôLéëùLê2ï	ó�,�èHü>ñÎñ	ï	çCð�òëú*#4ñ*îHêð�ôL÷4öHéëê�ñ	êpèÙê�î[çEùAòëôLï�ô�õxû>ò)3Ùê2ï*ê2úAñ�ó*ôLéëùLê2ï	óv÷�ç��iï*êV�AüHòøï	êpúHê�	 ôLï�û>ò)3Ùê2ï*ê2úAñÖöÙôLï*ñ	ó�ñ	ô?ñ	çU0Cê�òëúAñ*ôiçLð2ð�ôCüHúAñûHòÉ3 ê�ï	ê�úAñ¸0�òøú[ûHózôLõeð�ôLúAñ*ï	ôLév,vó*ö[ê�ð�ò)�[ð.óñ*ê2ö}óiô�õ¹ð�ôC÷4öHü>ñ	ç�ñ*òëôLúB� êG. #J.�ð�ôLú}óñ*ï�ç�òëúAñiö[ôAó,ñ	òøú*#Ã,vé+ç�èÙê�éëéëòøú*#ö}î}çLó*êG,�.�.�.�ÑX,HôLï¹û>ò)3 ê�ï	ê�úAñIç�é!#LôCï*òøñ*îH÷�ó�.æeîHêiö}ï*ôCö[ôAóê�û�÷4ê�ñ	îHô>û>ôLéëôG#1�.óî}ô:	Îópñ*îHê/	eç��4ñ*ô�öHï	ôG#Cï*ê�ó*ó2ìÖû>êX�}ú}òøú*#�ñ	îHêYñ*ï�çLð�ê	¹òøñ*îËç�õ�ôCï*÷�ç�é÷4ô>û>ê2éÙ÷�çG0Lê2ópê�çLó*òøê2ï¶ñ	ô4ð�ôL÷4ö}çLï*ê?û>òÉ3 ê�ï	ê�úAñeñ*ï�çLð�êI÷4ô>û>ê�é+ó�.´Çfñeò+ó�ñ*î�ü}óeê�çLó*òøê2ï¶ñ	ô�ó*ê�ê 	¹îHò+ð�î�çLï*êFñ*îHê÷4ò+ó*ó*òëú*#&ö[ôCïñ�óiôLïzç�ññ*ï	òëèHü>ñ*ê�ó�. Ä ôL÷4ê�ó*ôLéëùLê�ï�óYü}ó*ê.ç:öHï*ôCö}çU#AçTñ	òøôCúS�AüHê�ü}ê�	¹ò�ñ	îÌê�ùLê2úAñ	óYòëú}ó,ñ	ê2çCû<ôLõð�ôLú}óñ*ï�ç�òëúAñ	ó
��òëú�ñ*îHò+ó�ð�çCóêpúHê�	 ö[ôCïñ�ó�ôLï�ó*çL÷4êpöÙôLï*ñ	ó�èHüHñ9	¹òøñ*î�û>ò)3 ê�ï	ê�úAñqçTññ	ï*òëèHü>ñ	ê2ó�çLï*ê�úHê2ð�ê2ó	ó*çLïc�*ÑQ,
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Debugging

(...)

Tool  #n

Debugging
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Filter and
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Analyser #n

Description

Debugging ToolSolver Trace Production Relevant Informations Extraction

File

File

S.−tree Debugging
Tool #1

(Search−tree
Visualizer)

Trace

Generic

°�ò!#LüHï	ê�y�ÏHì¶í�üHï	ï	ê�úAñÎó,ñ�çTñ*êYôLõ�ê�Z�öÙê�ï	òë÷�ê2úAñ	ç�éxùTçLéøò+ûHçTñ	òøôCú

ôCïIû>ô.ú}ô�ñFü[óêzè[çLðs0Añ*ï�çLðs0�òëú*#$��ñ*î}ê�ú�|*�b~ ��òëóFúHê2ùLê�ïIü}óê�ûJÑQ.Îæeî}êå�AüHê2óñ*òëôLúËò+óIçLéëó*ô4ñ*ô��}ú}û&ñ	îHê�ï	ò)#CîAñè[ç�é+ç�ú}ð�ê?èÙê�ñ�	pê�ê2ú:ñ*îHêzú�üH÷�è[ê2ïÎô�õÖê�ùCê�úAñ	óIç�ú}û�ñ*î}êzçTññ	ï*òëèHü>ñ	ê2ó�,}òëúËóü}ð�îËç�	eç���ñ*î[çTñIç4î}çLï	û�T#ð�ô>û>ê�ûê$ê.ð�òëê�úAñ�òë÷4öHéøê2÷4ê�úAñ	ç�ñ*òëôLúÔôLõÈ� ç]ö[ç�ï*ñ�ô�õsÑiñ	îHê�ñ	ï	çCð�ê.÷4ô>û>ê2é�ò+ó�óñ*òëéëépöÙôCó	ó*òøèHéëêG.W°HôCï�ê�Z>çL÷4öHéøê�ñ*îHêç�ññ	ï*òëèHü>ñ	ê�4�îVú � ÷�ô*ð14�ïÌô�õYñ	îHê]öÙôLï*ñP5p}��87�ì"}]ð�ôLú}ð�ê�ï	ú}ó�ôCúHê]ùTç�ï	òëçLèHéëê:ôCúHé!�G. æeîHê�ï	ê�õ�ôCï*ê&òøõ�óê2ùLê2ï	çLéùTçLï*ò+ç�èHéëê2ó�ç�ï	êpòøú�ùLôCéøùCê2û�è���çFó*òøúJ#Léëêpï	ê2ûHü}ð$ñ	òøôCú�óñ*ê�ö�,�ñ*î}ê�ï	ê 	¹òëéøé}è[ê¹ó*ê�ùLê2ï	çLé"5 }§�"7�ì"}eê�ùCê�úAñ	ó�.+'IúHô�ñ	îHê�ïöÙôCó	ó*òøèHòëéëò�ñ���	�ôCüHé+û4è[êIñ*ô�î[çEùLêÎçiüHú}ò!�AüHêFê�ùLê2úAñ 	¹ò�ñ	î�çiöÙôLï*ñ 	¹îHôAóê�4lî�ú � ÷�ôDð54�ï�çTñ*ñ*ï	òøè}ü>ñ*êFòøú}ð�éøü[û>ê2óó*ê�ùCê�ï�ç�é>ùTç�ï	ò+ç�èHéëê2óqç�ñ¶ôLú[ð�êG. ÿYç�ñ*îHê2ï*òëú*#Yñ*ô�ôz÷�çLú���òëú>õ�ôLï	÷�çTñ*òëôLú[ó�òøú�ôCúHêÎê2ùLê�úAñ¶÷�ç��4óéëô:	gû>ô:	¹ú4ñ*îHêñ	ï	çCð�ê2ïFð�ôCú}ó*òëû>ê2ï	çLèHé!�G.Fæeî}êzñ*ï�çLð�ê�öHï	ô>û>ü}ð�ñ*òëôLú]÷�ü}ó,ñYèÙê�çLóIõ çLóñiçLóÎöÙôCó	ó*òøèHéëê�òøú]ôCï	ûHê�ïÎñ	ô 0Cê�ê2öËñ*îHêèÙê2óñÎöÙê�ï*õ�ôLï	÷4çLú}ð�ê�ópô�õ ñ	îHêzó*ôLéëùLê�ïV.
O���ü�²5°ü2{ÿ:ü�±��y®§þ<® ù æeîHê$#Cê�úHê2ï*ò+ð:ñ*ï�çLð�ê&òëó�ú}ô�ñ.òëúCñ	ê�ú}ûHê2û ñ*ôÌèÙêÐóñ*ôCï*ê�ûbòëú ç¦î�ü*#Lê �}éëêG,¹èHüHñ�ò�ñ
	¹òëéëé[èÙê-�[é�ñ	ê�ï	ê2û.ôCú�ñ*î}ê]áJ�.çLú}û�ï	êXTSõ�ôLï	÷4ç�ññ	ê2û�õ�ôLïpü}ó*êIè���óôC÷4ê-#LòëùLê2ú�ñ*ô�ôCé?.�æeîHêF÷�ê�ñ*îHô>û>ôCéøô1#G��	�êö}ï*ôCö[ôAóê�ûzîHê2ï*ê1,uô^n)båw � e_t�� Î y�R:Ð©,Lî}çCóÖè[ê2ê�ú�óî}ô:	¹ú�ñ	ôiè[ê¹ê$ê�ð�òøê2úAñ¶ç�ú}û�#Lê2úHê�ï�ç�é�ê2úHôLü*#Cî�ñ	ôiè[ê¹ü[óê�ûòëúËöHï�çLð�ñ*ò+ð�ê�çLéëó*ô�òøúÐî}ç�ï�û�T#ð�ô>û>ê2û:òë÷4öHéøê2÷4ê�úAñ	ç�ñ*òëôLú}ó�.²Çfñ?çLéøéëô:	Îóeñ*ô:óöÙê2ð�ò�õ���ñ*î}êzñ*ï�çLð�ê�ç�ú[ç�é!��ó*ò+ó¹òøú]çî}ò)#Cî�éëê�ùLê2éxéëçLú*#Lü[çU#Lê���îHê2ï*ê·qï	ôLéëôG#�Ñqòëú:çå	eç���	¹îHòëð�î:ò+ó�òëú}û>ê2ö[ê2ú}û>ê2úCñ¹õ�ï	ôL÷ ñ	îHê?ñ*ï�çLð�êFöHï	ô>û>ü}ð�ñ*òëôLú2.
ë`êzç�ï	êYð�üHï	ï*ê2úAñ*é!��çLûHçLö>ñ*òëú*#�ñ*î}ê��FöHòøü}÷ ó*ð�î}ê�÷4ê?ñ*ô3ì�~Oí�î ïM��ðQ.

°}ôLï ê�çLð�îYêXZ>öÙê�ï	òø÷4ê2úCñ	ê2ûFñ*ô�ôCéG	pêqî}çEùLêÖöHï	ê2ó*ê�úAñ	ê2ûYîHê2ï*êÖñ	îHê�ï	êqò+ó{çÎó*ö[ê�ð�ò)�[ðqç�ú[ç�é!�2©2ê�ï�	¹îHò+ð�îiúHê2ê2ûHóôCúHé!��õ�ê�	 éëòøúHê�óIôLõ¶ð�ô>û>ê1.Rëcòøñ*îÐñ*îHò+óYç�öHö}ï*ôAçLð�î2,[èHüHòëéëû>òëú*#&û>ò)3Ùê2ï*ê2úCñ?ù�òøê�	ÎóIôLõqñ*îHê�ó*çL÷4ê�êXZ>ê�ð�ü>ñ	òøôCúï	ê��AüHòëï	ê2óeôLú}é)��ñ*ô.÷4ô>û>òøõ���ñ	îHêiñ	ï	çCð�êzç�ú[ç�é!�2©2ê�ïV. m ô�ñ	òëð�êiñ*î}ç�ñÎñ*î}êzòø÷4öHéëê�÷4ê2úCñ�çTñ	òøôCúËöHï*ê�óê2úAñ*ê2û:îHê2ï*êçCó*ó*üH÷4ê2ó�ñ	î}çTñ¹ñ	îHê�ï	êiòëóeôCúHé!�.ôLúHê?ñ	ï	çCð�êiç�ú}çLé)��©2ê�ïeï*ü}úHúHòëú*#4òøú&ö}çLï	çLéøéëê�él	¹òøñ*î:ñ*îHêzó*ôLéëùLê2ï�.
O���ü�²5°�2�®�®§°�®�®!s °�ÿ�³ ù æeîHê4÷�ç�òëú<ð�î}çLéøéëê�úJ#Lê�òëú¦ð�ôLú[ó,ñ	ï	çLòøúAñ?ûHê�èHü*#1#Lòëú*#:òëó?öÙê�ï*õ�ôLï	÷4çLú}ð�ê�û>ê�è}ü*#UT
#CòøúJ#J.:�FüHïYôLèD;,ê�ð$ñ*òëùLê�ò+ó?ñ*ô&õ çLð�òøéëòøñ	çTñ	ê�ñ*îHê�û>ê2ùLê�éëôLö}÷�ê2úAñYôLõpð�ôLú}óñ*ï�ç�òëúAñ?ï	ê2ó*ôLéëü>ñ*òëôLú`ç�ú}çLé)�>ó*òëóIñ*ô�ôCéëóòëú&ç�÷�çLúHúHê�ï�	¹îHò+ð�î:òëó¹çCó�òëú}û>ê2ö[ê2ú}û>ê2úCñIçCópö[ôAó*ó*òøè}éøêFõ�ï*ôC÷¯ñ*î}êYó*ôLéëùLê2ï�ö}éëç�ñõ�ôLï	÷�ó�.�æeîHê?ñ	îHï*ê2êió,ñ	ê�ö}ó÷4ê�ñ*îHô>ûB�5#Lê�ú}ê�ï	òëð�ñ	ï	çCð�ê�ï1ë�ñ	ï	çCð�ê�ç�ú[ç�é!�2©2ê�ï1ëTû>ê2èHü*#1#Lòëú*#�ñ	ô�ôLé_ÑYòëó�ç$	eç��]ñ	ôÐç�öHö}ï*ôAçLð�î¦óü}ð�îÔç&#LôCçLé?.
ë`ê.ê�Z�öÙê�ï	òë÷�ê2úAñ*ê2û¦òøñ�è��Ðè}üHòøé+û>òëú*#Ðó*ê�ùCê�ï�ç�éqç�ú[ç�é!�2©2ê�ï�óiç�ú}û¶� éøòë÷4ò�ñ	ê2ûJÑiñ*ô�ôLé+óiùCê�ï��Ðê2çCóòëé!�G,]	¹ò�ñ	îHôLü>ñ
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î[çEùAòëú*#�ñ*ô�ð�î}çLú*#Lê?ñ*î}êFñ	ï	çCð�ê?õ�ôLï	÷�çTñV.�o]ôLï	ê?ê�Z>ö[ê2ï*òëê�ú}ð�ê2óeç�ï	êió,ñ	òøéëéxúHê2ê2û>ê�û�è}ü>ñÎò�ñÎò+ó¹ç�éëï	ê2çLû*�.ð�éëê2ç�ïñ	î}çTñ�ö[ôCïñ�ó�çLú}ûÌçTñ*ñ*ï	òøèHüHñ*ê2ó�öHï	ê2ó*ê�úAñ*ê�û¦îHê�ï	ê�ç�ï	ê�ç$#Cô�ô�û¦è[çLó*òëóYñ	ô<óñ	çLïñzñ	îHê�óñ*ü[ûD�<ôLõIç$#Lê2úHê�ï	ò+ðñ	ï	çCð�ê�õ�ôLïzí
Ë2·-�?°]³ ÑQ.�Ç#úS°Hê�0Lê�ñ*ê�ê�ñiç�év. Î z�Ð¶ç�ó*çL÷�ö}éøê�ô�õ�çCûHû>òøñ*òëôLú}çLévöÙôLï*ñ	ó?ç�ï	ê�ó*ü*#1#Lê2óñ*ê�û&ñ*ô&ð�ôCö[ê
	¹òøñ*îËû>ò)3 ê�ï	ê�úAñ��}úHòøñ*ê�û>ôC÷�ç�òëú:ó*ôLéëùLê2ï	ó�.

'IúHô�ñ	îHê�ï�	eç��¦ñ*ôÌçLó	ó*ê2ó	ózñ	îHê&öHï*ôCö[ôAóê�û4#Cê�úHê2ï*ò+ð.ñ	ï	çCð�ê:òëó�ñ	ôÌð�ôLú[óò+û>ê�ï�ó*ôL÷4ê:ô�õIñ	îHê&êXZ>ò+ó,ñ	òøú*#ûHê�èHü*#1#Lòëú*#iñ	ôAôCéëóeçLú}û4ñ*ô�ôLè[óê2ï*ùCê¹ñ*î}ç�ñp÷4ôAó,ñpô�õ{ñ	îHêFòëú>õ�ôCï*÷�çTñ	òøôCú.ï	ê�éëê�ùTç�úAñ¶õ�ôCï�ê�çLð�î.ôLõ{ñ*î}ê2ó*êÎñ*ô�ôCéëóò+ózçLéøï	ê2çCûD�ÐöHï	ê2ó*ê�úAñzòëú¦ñ*îHê�ö[ôCïñ�ó�ç�ú[ûÐñ	îHê�òëï�ç�ññ	ï*òëèHü>ñ	ê2ó�.Y8Iê�ï	ê.ç�ï	ê�èHï	òøê�áJ�Ðï	ê�ù�òëê�	pê2û¦óôC÷4ê�öHéëç�ñ�Tõ�ôCï*÷ òëú}û>ê2ö[ê2ú}û>ê�úAñpñ*ô�ôLé+ó��:,�ú}ç�÷4ê�é!��û>ê�è}ü*#G#Còøú*#zñ*ô�ôLé+ó¶ü[óòëú*#È#Cï	çLöHîHò+ð�çLéHòøúAñ	ê�ï*õ çLð�ê�ó¿	¹îHê2ï*êFéëçLè[ê2éøéëòëú*#J,ð�ôLú}óñ*ï�ç�òëúAñ	óeç�ú[û�öHï	ôLö[çU#Cç�ñ*òëôLú:ð�ç�ú:èÙêiùAò+ó*ü}ç�éëò ©2ê2û�.æeîHê Ä ê2çLï	ð�îDT#ævï*ê2ê,îFòëó*ü}ç�éëòp©2çTñ	òøôCú ñ*ô�ôLéIõ�ôLï:í
8-Çn·],pû>ê2ó	ð�ï	òëè[ê�ûgè�� Ä òë÷�ôCúHò+ó�ç�ú[û�'-#G#CôLüHú Î �5Õ�ÐûHòëó*öHé+ç���ó�óê�ç�ï�ð�îDT=ñ	ï*ê2ê2ó�,�ùTçLï*ò+ç�èHéëê2ó�ç�ú}û ûHôL÷�ç�òëúcê�ùCôLéëü>ñ*òëôLú2. æeîHêS	¹îHôLéëê]ôLõiñ*îHò+ó.òëú>õ�ôLï	÷�çTñ	òøôCúcòëóö}ï*ê�óê2úCñeòëú�ñ	îHêiöHï	ôLöÙôCó*ê2û�ö[ôCïñ�ó�.��FüHï¹ê�Z�öÙê�ï	òë÷�ê2úAñ	çTñ	òøôCú:ó*îHô:	Îó�ñ*î[çTñÎóê�ç�ï�ð�îDTSñ*ï	ê�êFçLú}û:ð�ôLú[ó,ñ	ï	çLòøúAñ	óð2ç�úzê�çLó*òøé!�Yè[êeû>ò+óö}éëç��Cê2û�.�æeîHê¶ï	ê�éëê�ùTç�úAñ�òøú>õ�ôCï*÷�ç�ñ*òëôLúzò+óÖç�é+óôFöHï*ê�óê2úAñ õ�ôLïvñ*î}ê��© Ê´Z>öHéøôCï*ê2ï�,TçFù�òëó*ü}ç�éö}ï*ô1#Lï�ç�÷4÷4òøú*#.ñ*ô�ôLéqû>ê�ó*ð�ï*òëèÙê2û]è�� Ä ð�î�üHéøñ*ê Î Å1z�Ð©, çLéëó*ô�ð�ê�úAñ*ê2ï*ê�û]ôLú<ñ*î}ê4ó*ê2çLï	ð�î*T=ñ	ï*ê2êzù�òëó*ü}ç�éëòp©2çTñ	òøôCú
	¹òøñ*î�ü}óê2ï�T#û>ê��}úHê2ûiûHòëó*öHé+ç���ó{õ�ôLïvúHô>û>ê2ó�.�Çfñ�òëó�ç�é+óôeñ	îHê�ð2çLó*êqòëúiñ*îHêpóê�ç�ï�ð�îDTSñ*ï	ê�êqç�è[ó,ñ	ï	çCð$ñ*ôCï{û>ê2ó	ð�ï	òëè[ê�ûè���'IòøéëéëçLü}û:ç�ú}û ³Iê2ï	çLú}ó	ç�ï*ñ Î yQÐ2	¹îHê2ï*êYóê�ç�ï�ð�îDTSñ*ï	ê�êFçLï*êYû>ò+óö}éëç��Cê2û�	¹òøñ*îËð�ôCú}óñ*ï�ç�òëúCñ�ó�ç�ñeñ*îHêYúHô>û>ê�ó�.

Ç#úPÿ?ï�çLð�ê1,>ç�ð�ôLú}óñ*ï�ç�òëúAñpö}ï*ô1#Lï�ç�÷¯û>ê�è}ü*#G#Cê�ï¹û>ê2ó*ò!#LúHê�û�è���oËê2òøê2ï Î ÅG±�Ð©,Hü}ó*ê�ï�ópð2ç�ú #Lê�ñeòëú>õ�ôCï*÷�ç:Tñ	òøôCú&ôLú&û>ôL÷�ç�òëú&üHö ûHçTñ	ê2óÎçLú}û�ð�ôLú}óñ*ï�ç�òëúAñÎç�	pçG0Lê�ú}òøú*#Aó�.ÖæeîHò+ó¹ò+ó¹çEùEçLòøé+ç�è}éøêYòëú:ôCüHïeñ*ï�çLð�êYùAò+ç�ôLüHïN±öÙôLï*ñ	ó�.Aÿ?ï�çLð�ê�ç�é+óô�öHï	ôTùAò+û>ê�óÎñ	îHê�çLèHòëéøòøñ��&ñ*ô:ê�ùTç�éëü}ç�ñ*ê�êXZ>öHï	ê2ó	óòëôLú}óIü}ó*òøú*#�ñ*î}ê�ð�üHï*ï	ê�úAñYû>ôL÷�ç�òëúÐôLõñ	îHêIùTçLï*ò+ç�èHéëê2ó�.+'Fóqñ	îHêIû>ôC÷�ç�òëú�ô�õxñ*î}êIùTç�ï	òëçLèHéëê2ó�ò+ó¶çLú.çTññ	ï*òëèHü>ñ	êIôLõxçLéøé[ê�ùCê�úAñ	ó�,Còøñ�ð2ç�ú�èÙêIôLèHñ	ç�òëúHê�ûè��.çLú���çLú}ç�é!��©�ê�ïpô�õvôLüHï�ñ*ï�çLð�êG.�æeîHêzí
8NÇn· ñ*ô�ôLéxç�é+ó*ô�öHï	ôTù�òëû>êFüHö ûHçTñ	ê?ù�òëê�	Îó�òøú 	¹îHò+ð�î2,Aõ�ôLïeêXZHçL÷åTö}éøê1,Lü}ó*ê�éëê2ó	ó�ç�	pçG0Lê2úHòøúJ#CóÖç�ï	êeùAò+ó*òøèHéëêG.]Ç#ú4ôLüHï�ê2ú�ùAòëï	ôLúH÷4ê�úAñ�ü}ó*ê�éëê2ó	óqç�	eçU0Lê2úHòëú*#Có�ð�ôCüHéëû�èÙêIû>ê�ñ*ê2ð�ñ*ê�ûè��:ç���}5~ }§ì&|eúHôLñÎõ�ôLéëéøô:	pê2û�è��:ç�5 }§�"7�ì"}G.¹æeîHêiù�ò+óü[ç�éëò ©�çTñ*òëôLú:ñ	ôAôCé{è��ËípçLï*ï	ô�ç�ú}ûY8Iê�ï	÷�ê2úHê�#Còøé+û>ô Î z�Ðñ	ï	çCð�ê�ópñ*îHêzð�ôLú}óñ*ï�ç�òëúAñeö}ï*ôCö}çU#AçTñ*òëôLú�òøú���û>òë÷4ê�ú}ó*òëôLú}óÎçCð�ð�ôLï�û>òøúJ#�ñ	ô4ñ*òë÷�ê1,}ùTç�ï	ò+ç�èHéëêG,HçLú}û&ð�ç�ï�û>òëú}ç�éôLõÖñ*îHê�û>ôL÷�ç�òëú2.ÎæeîHê�ï*êV�AüHòøï	ê2û:òëú>õ�ôLï	÷�çTñ	òøôCúËòëóIöHï*ê�óê2úAñIòøúÐôLüHï¹ñ	ï	çCð�ê1.ÎæeîHê Ä TfèÙô�Z�ê�ó¹ô�õ�ÿ?ôCü}ç�é+ç�ï�ûçLú}û �pê�ú}î}ç�÷4ôLü Î y�z�ÐÎó,ñ	ï*ü}ð�ñ*üHï	ê.ñ	îHê:öHï*ôCö}çU#AçTñ	òøôCúÌòøúbçLú}ûÌñ	îHê&û>òëó*öHé+ç��¦ô�õ¹ñ*î}ê:ð�ôLú}óñ*ï�ç�òëúAñ�óñ*ôLï	êG.
Ä ñ*ï	ü}ð$ñ	üHï*òëú*#Ðñ*îHê:öHï	ôLö}çG#CçTñ	òøôCú¦ï*êV�Cü}òøï	ê2ózñ*ô`÷�ô>û>òøõ��¦ñ*î}ê:ð�ôLúAñ*ï	ôLé�òøúbñ*îHê&óôCéøùCê�ïV.S³Fòëó*öHé+ç���òøú*#Ðñ*îHêóñ*ôCï*êYçLð2ð�ôCï	û>òëú*#�ñ*ô4ñ	îHêið�é+ç�ü}ó	ç�é{óñ*ï	ü}ð$ñ	üHï	ê	pôLü}éëû�îHô:	pê�ùLê2ïpð2ç�ü}ó*êYúHô�öHï	ôLèHéëê�÷Y.
� 	 äKè é�Ö1ú�Þ�Ý$äKè
Ç#ú4ñ	îHò+ó�ï*ê2ö[ôCïñV,G	pêÎû>êX�[úHê2û�çLú}û4êXZ>öÙê�ï	òø÷4ê�úAñ	ê2û4ç #Lê2úHê�ï	òëðpñ	ï	çCð�êpõ�ôLïpð�ôCú}ó,ñ	ï	çLòøúAñqó*ôLéëùLê�ï�óÖôTùLê2ï´°vòëúHòøñ*ê
³FôL÷�çLòøú}ó�.�æeîHò+óYñ	ï	çCð�ê4òëó�ð�î}ç�ï�çLð�ñ*ê�ï	òp©�ê2ûÐè��ÐçËóê�ñzô�õeö[ôCïñ�ózç�ú[û`ç�ññ�çLð�îHê�û<ç�ññ*ï	òëèHü>ñ*ê�ó/	¹îHò+ð�îÌç�ï	êûHêX�}úHê�û�ôLú4ç?õ�ôLï	÷4çLé>÷4ô�ûHê�éHôLõ[ï	ê2ó*ôLéëü>ñ*òëôLú2.�æeîHê²#Lê2úHê�ï	ò+ð�òøñ��zô�õ[ñ*îHò+óÖñ*ï�çLð�êeòëóqûHôLüHèHéëêG. �Fú4ôLúHêeî}çLú}û�,ñ	îHêzöÙôLï*ñ	ó�,Ã	¹î}òëð�î]çLï*êzû>ê��}úHê�û&ôLú]ç�ùCê�ï�� #Lê2úHê�ï�ç�é{õ�ôLï	÷4çLé{÷4ô>û>ê�év,[ï	ê�ö}ï*ê�óê2úCñÎê2ùLê2úCñ�ó²	¹îHò+ð�î]ç�ï	êzòëú÷4ôAó,ñzôLõpñ	îHê.ó*ôLéëùLê�ï�ó�.��Fú`ñ*îHê.ôLñ*îHê2ïzî}çLú}û�,vñ*îHê�û}çTñ	çËç�ññ�çLð�îHê�ûÐñ	ôËê2çCð�î`öÙôLï*ñ�ç�ï	ê.ó*ü/ê.ð�òëê�úAñiõ�ôLï÷4ôAó,ñ¹ô�õ�ñ*î}êiêXZ>òëóñ*òëú*#�û>ê2èHü*#G#CòøúJ#�ñ	ôAôCéëópõ�ôCïÎóôCéøùCê�ï�ópôTùLê�ï²°�òëúHò�ñ	ê¸³IôC÷�ç�òëú}ó�.æeîHê¹ö}ï*ôCö[ôAóê�ûzñ	ï	çCð�êeòëó¶ç�}ï	óñ¶çTñ*ñ*ê2÷�öHñqô�õxóü}ð�î�ç#Lê2úHê�ï	ò+ð¶ñ	ï	çCð�ê1.:ë`êÎç�é+óôYöHï	ôLöÙôCó*ê2û�ç?÷4ê�ñ*î}ô�ûñ	ô�çLó	óê�ó*ó¶ñ*îHò+ópñ*ï�çLð�ê?çLú}û�ñ*ô4òø÷4öHï	ôTùLêFò�ñeñ	îHï*ôCü*#Lî&ç�ðX�>ð�éëêYô�õ ÷4ô>û>ê�éëòp©2çTñ	òøôCú:çLú}û�êXZ>ö[ê2ï*òë÷4ê�úAñ	ç�ñ*òëôLú2.æeî}ê��}ï�ó,ñzê�Z�öÙê�ï	òë÷�ê2úAñ	ó�ó*îHô:	pê2û<ñ*î}ê.òøúAñ	ê�ï	ê2óñzô�õeñ*îHò+ó�ç�öHöHï	ôCçCð�î2. °}üHï*ñ*îHê2ïzêXZ>öÙê�ï	òø÷4ê�úAñ�ó�ç�ï	ê.óñ*òëéøé
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��Å k+b:f�g�q$l�e_flq+mFb�npo

ú}ê�ê2ûHê2û�.qæeîHê���	¹òøéëé{ç�éëéëô:	cñ*îHêYï	ê2ó*üHéøñpñ	ô4è[êYï	êX�}úHê�û�çLú}û�ñ*îHê #Lê2úHê�ï	ò+ðÎñ	ï	çCð�êFñ*ô4è[ê�ð�ôC÷�ê?ê�ùCê�ú:÷4ôLï	êï	ê�éëê�ùTçLúCñV.
Ôôé'&uè ä)( Ö"à+*-,Kà�æÃà\è�ßRÞ
ë`ê�	�ôCüHé+ûÐéëò)0Cê�ñ*ô:ñ*î}çLú*0]ôCüHïYö}ç�ï*ñ*úHê2ï	ó?ôLõ¶ñ*î}ê,�N'L³-��÷�·¿·�çAí öHï*ôG;,ê2ð�ñFõ�ôCïiî}çEù�òøú*#&ó*î}ç�ï	ê2û]ñ*îHê2òøïê�Z>ö[ê2ï*òëê�ú}ð�êiç�ú}û�õ�ôLïeñ	îHê�òëï¹õ�ï	üHò�ñ*õ�üHé ð�ôL÷4÷4ê�úAñ	óeôCú�ñ	îHêiöÙôLï*ñ	ó¹ç�ú[û�ç�ññ*ï	òëèHü>ñ*ê�óÎû>ê��}úHòøñ*òëôLú2.
. à\ã�à¢â�à\è{é¯à�Þ
Î y�Ð�íL.�'IòøéëéëçLü}ûÐçLú}û$·9.�³Iê2ï	çLú}ó	ç�ï*ñ�.Fævô:	eç�ï�ûHóÎç�éëçLú*#Lü}çG#LêYõ�ôCï?ð�éøö`ð�îHôLò+ð�ê�T=ñ	ï*ê2êzù�òëó*ü}ç�éëò+ó*ç�ñ*òëôLú2.LÇ#ú

³Fê�ï�ç�ú[ó*çLïñ¹ê�ñÎçLé?. Î yGyXÐv,Hð�î}çLö>ñ*ê2ïN±*.
Î Å:Ð/°
. �pê2úHî}ç�÷4ôCü2. Ç#úAñ*ê2ï*ùTçLéÎð�ôLú[ó,ñ	ï	çLòøúAñ4éøô1#Lò+ð�öHï	ôG#Cï	çL÷4÷�òëú*#Ã.4Ç#ú�'È.´·Öô�ûHê�é+ó�0�òv,�ê�û>ò�ñ	ôLïV,0/¿w:f21

xQuvacb:e_fÃu43
acw�gGacb5�6�åe_f�g87:9Lb�xQe5dQx bUfu( `*acq�fu(�xQ,{ö[çU#Lê�óÈy Ò Å*yG. Ä öHï	òøú*#Cê�ïcTeî�ê2ï*é+çU#Ã,�Ë{ê2ð�ñ*üHï	ê m ô�ñ	ê2óòëúÐí�ôL÷4öHü>ñ	ê�ï Ä ð�òøê2ú}ð�êKzJy§ÕJ,My�z5zGRJ.
Î �UÐ/Ë .5�
��ï	û�. l ú}ûHê�ï�ó,ñ�ç�ú}û>òëú*#?ñ*î}êIð�ôCúCñ	ï*ôCé�á}ô:	bôLõM·qï	ôLéëôG#YöHï	ôG#Cï	çL÷�ó�.DÇ#ú Ä . T©'È.Læ+;�ï	úHéëüHú}û�,Lê2û>òøñ*ôCï�,

k+w�gUe5d<3
acw�gGacb5�6�åe_f�g>=�w:a@?:x$í*w � ,Ã³Fê�èHï	ê2ð�ê�ú2,Ã8ÎüHú*#Aç�ï��G,ly§z1±5ÕJ.
Î RGÐ�o4.vípç�ï	ï*ô�çLú}ûPo¬.28Iê�ï	÷4ê�úHê�#Lòëéëû>ôÃ.iæ ô�ôLé+óIõ�ôLïYóê�ç�ï�ð�îDT=ñ	ï*ê2êzù�òëó*ü}çLéøò+ó*ç�ñ*òëôLú{ìÎæeî}ê�çLö>ñFñ	ô�ôLév./Ç#ú

³Fê�ï�ç�ú[ó*çLïñ¹ê�ñÎçLé?. Î yGyXÐv,Hð�î}çLö>ñ*ê2ï�z*.
Î z:Ð�o4.Öípç�ï	ï	ô&çLú}û o¬.+8Iê�ï	÷4ê�úHê�#Lòëéëû>ôÃ.�æeîHê�î-Ç�°]Ç�³Ìë�æ�p²Ç�°]Ç�³¯ñ	ôAôCé?. Ç#ú¬³Iê2ï	çLú}ó	ç�ï*ñzê�ñ�ç�év. Î yGyXÐv,ð�î[ç�ö>ñ	ê�ï/y§ÕJ.
Î ÏUÐBA�.xípçCóê�ç�ü2,*°
. TDCå.FECôCó	ó*ê�ñ�,[ç�ú}ûY°
.ÃËvç�èHüHï*ñ*î}êG.Îí�éëçLòøï	êLì¶ð�ôL÷�èHòøú}òøú*#.ó*ê�ñ�ó�,Ùóê�ç�ï�ð�î:çLú}û&ï	üHéøê�óeñ*ôèÙê�ñ*ñ*ê2ïFê�Z�ö}ï*ê�ó*óÎçLé)#CôLï	ò�ñ	îH÷�ó�.
Ç#ú&³å.Ã³Fê Ä ð�îHï	ê��CêG,Hê�û>òøñ*ôLïV,G3�acw�d�o w ý¸u4í*q:HJIUuµí-KXfJu�oL/¿w:f!ýXq�acq�fMdsq

wUf�k+wcgGe5d<3
acw�gUa�b5�6�åe_f�gU,Hö[çU#Lê�ó²Å:R�z Ò Å1z1z*.�o$Ç,æ ·qï*ê�ó*ó�,�y§ztz5zJ.
Î ¶�Ð ·9.{í�ô>û>ôG#CúHê�ñV,J°
.Ã°}çG#Lê�ó�,}çLú}û&æ . Ä ôCéëçCó�. ' ÷4ê�ñ	çUTSéëê�ùCê�é ð�ôL÷4öHòëéøê2ïÎô�õ¶í
Ë2·L�5°9³ÑIç�ú}û&òøñ	óFð�ôC÷åTè}òøú}ç�ñ*òëôLú¬	¹òøñ*îÌòëúAñ*ê�éëéëò)#Cê�úAñ�è}çCðs0Cñ	ï	çCðs0�òøú*#Ã.�Ç#ú4°
.:�pê�úHî[ç�÷4ôLüÌç�ú[û¬'¸.Öí�ôCéø÷4ê2ï	çLüHê�ïV, ê�û>ò�ñ	ôLï�ó�,

/¿wUf*xQu?a�b:e_fJu�k+wcgGe5dB3�acwcgGacbM�N��e_f�gO7QPlq$n)qsdXunq�(0RLqQx�qsb:acd�í�,Hð�î[ç�ö>ñ	ê�ï-Å1�J.8o$Ç,æB·¶ï*ê�ó*ó�,2y§ztz5�J.
Î ±UÐ�í�ôAó��Añ	ê2ðU.cí
8NÇn·4S<S î�ê�ï�óòëôLú zD. ÅD.�û>ô>ð�ü}÷�ê2úAñ	çTñ	òøôCúbùCôLéëüH÷4êYÏJ.bîAññ	ö{ì¨ë)ë�	²	²	/. ð�ôAó��Añ	ê2ðU. ð�ôC÷Y,

y�z5z1±*.
Î zUÐ�pÎôL÷�ü[ç�é+û ³Fê�èHï	ü*��üHúHê1,BECê2çLúDT©³?ç�ú}òøê2é°}ê�0Lê�ñ*ê1, m ç�ï	ê�ú}û>ï�çTECü}ó	óòëê�ú�,KoËôCî}ç�÷4÷�çLû ÿ?îHôLúHòëê�÷Y,

·¶òøê2ï*ï	ê-³Fê�ï�ç�ú}ó	ç�ï*ñ�,�Ë{ü}û>ôTù�ò+ðNË çLú*#Lê2ù�òøúHê1,CçLú}û�ç�év.2' öHï	ôLöÙôCó	ç�é}ô�õ{ð�ôCú}ð�ï	ê�ñ	ê¹õ�ôLï	÷�çTñqõ�ôCïqñ*ï�çLð�òøúJ#ð�ôLú}óñ*ï�ç�òëúAñÎöHï	ôG#Lï�ç�÷4÷4òëú*#&��è}çCóê�û&ôLú]ç:Cio&Ë ³?æ²³ÑX,��?ð$ñ*ôCè[ê2ïLÅ1ÕtÕ*y1.
³Fê�éëòøùCê�ï�ç�èHéëê¸³ ÅD. ÅD. ÅD.!yôLõ Î ÅDyXÐ ��òëú$°Hï	ê�ú}ð�îÃÑX.
Î y§ÕUÐ·9.�³Fê�ï�ç�ú}ó	ç�ï*ñ�,M'¸.MÊ¶û�Tn³Iè}çLéøòv,xç�ú}û Ë¿. í�ê2ï*ùCôLúHòv.Q3
acw1n)w�g5Uå`Zí*q6PMu©bUfu(1b:a$(5VWRLq�ýXq�acq�fMdsq0X b:fJtJb1n .

Ä öHï*òëú*#Cê�ï�î�ê�ï	é+çU#J,D'IöHï*òëé¿y�z5zGÏJ.
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Î yGy�Ð·9.:³Fê�ï�ç�ú}ó	ç�ï*ñ�,�o¬.�8Îê�ï	÷4ê�úHê�#LòëéëûHôJ,Tç�ú}û<EÃ.�o]çOY�ü}ó`©��[Z}óc0Aòv,�ê2û>òøñ*ôCï	ó�.O\LfMb1n^]�xQePx²bUfu(-_+ePxstJb1n ePx�b:uve5w:f
`]wVw�n x�ýXwUa`/¿w:fJxsuvacbUe_fJua3�acwcgGacbM�N��e_f�gG. m ü}÷�èÙê�ï¸yV±2¶�Õ�òøú$Ë m í Ä . Ä öHï*òëú*#Cê�ïÚî�ê�ï	éëçG#J,JÅ5Õ5Õ5ÕJ.

Î yVÅ:ÐÌo]òøï	ê�òëéøéëê ³Fü}ð�çCó*ó$âG,+·qòëê�ï	ï*ê�³Fê�ï�ç�ú}ó	ç�ï*ñ�,�ç�ú}ûµË ü}û>ôTù�òëð�Ëvç�ú*#Cê�ù�òëúHêG. ÿ?ê�úHê2ï*ò+ð4÷4ê2ð�î}çLúHòëó*÷�ó?õ�ôLïê�Z�ñ*ï�çLð$ñ	òøúJ#]ç�ú}ûÌçLú}ç�é!��©�òëú*#&êXZ>ê2ð�ü>ñ*òëôLú¦ñ	ï	çCð�ê2ó�,+³Fê2ð�ê�÷�è[ê2ï�Å1ÕtÕ*y1.�æ ô]çLöHöÙê2ç�ï�çLózû>ê2éøòëùLê2ï	çLèHéëê
y1. Å*. Å*.)y?ô�õ Î ÅDyQÐ©.

Î y§�UÐÌo4.�³Fü}ð2çLó	ó â1.�'Iè}óñ*ï�çLð$ñ�ù�òøê�	ÎóvôLõ*·qï	ôLéëôG#Iê�Z>ê2ð�üHñ*òëôLú}ó+	¹ò�ñ	îX�FöHòëüH÷Y.�Ç#úÈ·9.1�pï*ú[ç*,��.EûHü��pôLüHé+ç��G,çLú}û$8¸.M·�ç�òëú2,}ê�û>òøñ*ôLï�ó�,�k+q�bUaQfJe_f�g unw:9²tDeWn ($bUfu(b/¿w5� � acq�í*q�fu(c/¿w5� � n!qcr`KXf!ýXwUad��bUu?e5wUfePMu?aQtJdf1
uvtDacqXxf7g3
acw1n)w�g¬b�x bh/¿b�x�q-PMu?t"(M]:,�í�ôG#Lú}ò�ñ	òøùCê Ä ð�òëê�ú[ð�ê�çLú}ûÔævê2ð�îHú}ôLéëôG#G�1,�ð�î[ç�ö>ñ	ê�ï y�Õ*,Öö}çG#Lê2ó
Å1Å1� Ò Å:R2�*.�'ÎèHéëêXZ�,�y�z5z5zJ.

Î y�RGÐÌo4.�³Fü}ð2çLó	ó â1.C�FöHòëüH÷&ì�'Iú�êXZ�ñ	ê�ú}ûHçLèHéëêqñ*ï�çLð�ê�çLú}ç�é!�>óê2ï{õ�ôLï]·qï	ôLéëôG#Ã.]`Zí*qQi�wUtDaQfMb1nDw ý�k�w�gUe5d � acwM1
gGacbM�N��e_f�gG,w�tzHì!yY¶t¶ Ò Å1Å1�J,Ãy�z5z5zJ. Ä öÙê2ð�òëçLé ò+ó*ó*üHêiôCú Ä ��úCñ	îHê2ó*ò+ó�,Ùæ ï�ç�ú}óõ�ôLï	÷�çTñ	òøôCú:çLú}û$'Îú}çLé)�>ó*òëóôLõ9Ë ôG#CòëðL·qï	ôG#Lï�ç�÷�ó�,D'¸.b�pôCó	ó*ò{ç�ú}ûjAå.J³Fê�ù�òëéøéëê���ê�ûHósÑQ.

Î yVz:ÐÌo4.G³Iü[ð�çLó	ó$âÎç�ú}û6EJ. m ô:�)â1.JË{ô1#Lò+ð¶ö}ï*ô1#Lï�ç�÷4÷4òøú*#?ê�ú�ù�òëï*ôCúH÷4ê�úAñ	ó2ì�³L�Aú[ç�÷4òëðeö}ï*ô1#Lï�ç�÷ ç�ú}çLé)�>ó*òëóçLú}û&û>ê�è}ü*#G#Còøú*#Ã.È`uíJq0iDwUtDaQfMb�n]w©ý«k+wcgGe5d<3
acw�gUacbM�N��e_f�gG,2y�z�ëUÅ5ÕHì �1z*y Ò �1±URÃ,�o]ç��"ë5ECüHé)�$y�z5zGRJ.
Î y�ÏUÐÊeí
Ë{ò!· Ä êG. í�ôCú}ó,ñ	ï	çLòøúAñ éøô1#Lò+ð öHï*ô1#Lï�ç�÷4÷4òøúJ# óc��óñ*ê2÷Y. îAññ	ö{ì¨ë)ë�	²	²	�Tò+ð�ö[ç�ï�ðU. û>ô>ðU. òëðG. çCðU. ü*0"ëEê2ð�éøòëö}ó*ê�ëD.
Î yY¶�Ð�ÿ�.¿°}ê�ï	ï	çLú}û�,�ë .¿Ë{ê2ó	ç�òëúAñ�,¶çLú}û�'¸.qævê2ó	óòëê�ïV.?îqç�éëüHêY	¹òøñ*î}û>ï�ç�	eç�épêXZ>öHé+ç�ú}ç�ñ*òëôLúbòëú í Ä ·N.�Ç#ú

o4. ³Fü}ð2çLó	ó â1,zê2û>òøñ*ôCï�,�\k\klBmW9�npo�q r8rts�u+w:tDaQu4ívKXfJunqXaQflb:uve5w:flb�nb=�w:a@?:x$í*w � wUfw\LtDunw5��b:unq�(
l�qh'XtGgVgUe_f�gdx:,�ö}çU#Cê2ó¶yV±G± Ò Å1ÕJyG,�Å1Õ5ÕtÕ*. æeî}ê í��F÷�ö}ü>ñ*ê2ï�p¹ê2ó*ê2çLï	ð�îÓp¹ê2ö[ôAóòøñ*ôCïc� �Sí��ip]p-Ñð2ó�. Ä Ê�ë1Õ5ÕJyVÅ1ÕtÕ1z*.

Î y�±UÐ�ÿ mKl T©·qï	ôLéëôG#J.9'�ì�~Oí�î ïM��ðeó��>óñ*ê2÷¯è}çLó*ê2û�ôLú Ä ñ	çLú}ûHç�ï�û ·qï*ôCéøô1# �5Ç Ä � Ñpû>ê�ùCê�éëôLöÙê2û�è���³å.J³Fòëç5©G.îAñ*ñ*ö{ì¨ë)ë:#LöHï	ôLéëôG#Ã. ó*ôLüHï�ð�ê�õ�ôLï�#Lê1. úHê�ñ�ë³Fòëóñ*ï	òëèHü>ñ*ê�û:üHú}û>ê2ïeñ*îHêAÿ mKl éøò+ð�ê2ú}óê1.
Î y§zUÐ °
.Lÿ?ôLü}çLéëçLï	û&çLú}û$°
.w�pê�ú}î}ç�÷4ôLü�.N³Iê2èHü*#G#CòøúJ#�í�ôLú}óñ*ï�ç�òëúAñN·qï*ô1#Lï�ç�÷�ó¹è�� Ä ñ*ôCï*ê¸Ç#ú[óöÙê2ð�ñ*òëôLú2.

Ç#ú$³Fê�ï�ç�ú}ó	ç�ï*ñeê�ñIç�év. Î yGyQÐ©,}ð�î}çLö>ñ*ê2ï/yGyG.
Î Å1ÕUÐQA�.�ÿ?üHï	ê�ù�òøñ	ð�î2. ÊqùLôCéøù�òëú*#Ìç�é!#Lê�è}ï	çCó�,pçÐñ	ü>ñ*ôCï*ò+ç�éIòøúAñ*ï	ô>û>ü}ð�ñ*òëôLú2.y9Nt/nWn)q�u?e_f�w©ýYu4í*qzm
tDacw � qsb:f

\ xsxXwVd�e5b:uve5w:fXýXw:a `Zí*qswUacqXuve5dsb�np/´wM� � tDu©q�a{Pld�e5q�fMdsqX,JRt�Hì ÅUÏGR Ò ÅU±URÃ,*y§ztz*y1.
Î ÅDy�ÐÇ m p²Ç�'²T~p¹ô>ð��AüHê2ú}ð�ôCüHï*ñ�, Ê�o m T m ç�úAñ*ê�ó�, Ç mLÄ '²T~p¹ê�úHú}ê2ó�, l úHòëùLê�ï�ó*ò�ñ�� ô�õ �Fï*éEâ2çLú}ó�,í�ôAó��Añ	ê2ðU, çLú}û Ç�Ë��Ìÿ�. ævô�ôLé+ó õ�ôLï ûD��ú}çL÷�ò+ð ç�ú}çLé)�>ó*òëó ç�ú[û û>ê2ùLê2éøôCöH÷4ê�úAñ ô�õ ð�ôLúDTóñ*ï�ç�òëúAñ öHï*ô1#Lï�ç�÷�óF�e�-'-³L�A÷�·¿·�ç�í�ÑQ, m ôTùLê2÷�èÙê�ï(Å1ÕtÕ5Õ*. 'ÎúÕp m æ²Ë °Hï	ê�ú}ð�î ·qï	ôU;,ê2ð�ñ�.

� ú�ú�ùÚ��r�r  õGï�ú�ô*ðÃîVï�ú*ø�-���îVï�ôMîUð �*qGôbr��:º�Á�òUí����*ð5�M.
Î ÅGÅ:ÐÊ-.LEAç�î}òøê2ï�. í�ôCéøéëê2ð�ñ*òëú*# #Cï	çLöHîHò+ð�çLéIç�è}óñ*ï�çLð�ñ�ù�òøê�	Îó�ôLõAoËê�ï�ð�ü}ïc� öHï	ôG#Lï�ç�÷ êXZ>ê2ð�ü>ñ*òëôLú[ó�.�Ç#úo4.�³Iü[ð�çLó	ó$âG, ê�û>òøñ*ôLïV,'3
a�w�dsqsq�(:e_f�gUx w©ý�u4í*q6KQfÃu©q�aQfMbUu?e5wUfMb1n<=�w:a@?:x$í*w � wUf|\LtDunw5��b:unq&(�l�qh'XtGgJ1

gGe_f�g}s�\Q\)l{mW9:n4oL~OrJr8r�x:,�oËü}úHòëð�î�,¿'Îü*#Cü}ó,ñ�Å1ÕtÕ5Õ*.]æeî}ê&í��F÷4öHü>ñ	ê�ïXp¹ê2ó*ê2çLï	ð�î p¹ê2ö[ôAóòøñ*ôCïc�
�fí��ip]p-Ñeð2ó�. Ä Ê�ë1Õ5Õ*y�Õ5Õt�G±*.

\+\ÐÏ abT�S�c&dIe"f&g"hIi&j



�GR k+b:f�g�q$l�e_flq+mFb�npo

Î Å1�UÐÊ-.WECçLîHòøê2ï�, o4.9³Fü}ð2çLó	ó â1,qç�ú}ûò�å.�pÎòëû>ôCüDZ�. Ä ö[ê�ð�òøõ���òøú*#W·qï	ôLéëôG#Ðñ*ï�çLð�ê�÷4ô�ûHê�é+óå	¹òøñ*î ç<ð�ôLúDTñ	òøú�ü}ç�ñ*òëôLú ó*ê�÷�ç�úAñ	òëð2ó�.BÇ#ú���. T��. Ë çLü2,eê2û>òøñ*ôCï�,)3
acwVd§oÈw©ý{k+�´gGe5df1 '�b:x�q&(c3
acw�gUa�b5��P2]:fÃuµíJqQxQePx
bUfu(W`2RLb:fJxµýXwUad��bUu?e5wUfJ,MË{ôLú[û>ôLú2,�ECüHé!� Å1ÕtÕ5Õ*. Ä ö}ï*òëú*#Lê2ï�T¥î�ê�ï	é+çU#J,�Ë{ê�ð$ñ*ü}ï*ê m ôLñ*ê�óeòøú]í�ôL÷4öHü>ñ	ê�ï
Ä ð�òëê�ú}ð�êÈÅ1ÕUR�ÅD.

Î Å:RGÐ m .%ECü}ó	óòëê�úiçLú}ûÌîÈ.��pçLï*ò+ð�î}çLï	û�.EæeîHê¿·�ç1Ë�o¯óc��óñ*ê2÷&ìxêXZ>öHé+ç�ú}ç�ñ*òëôLúDTfè}çLó*ê2û?ð�ôCú}óñ*ï�ç�òëúCñxöHï	ôG#Cï	çL÷�T÷4òëú*#J.ÃÇ#ú�3�acw�dsqsq�(:e_f�g:xLw ýå`FR)K5/'PG7¿`Ãqsd&íDfJe���tJqQx�ýXw�R�Kd� � n!q���qXfÃu?e_f�g`/¿wUf*xQu?a�b:e_fJu � a�wcgGacb5�6��e_f�g
PF]�xQu©qf�Èx�U´b � w�xQuD1�d�wUf!ýXq�acq�fMdsq)� wUa@?�x$íJw � w©ý�/�3�~Or8rJrU,Aö[çU#Lê�ó�yGyV± Ò y��5�J, Ä òëú*#Aç�öÙôLï	êG, Ä ê2ö>ñ*ê2÷�èÙê�ïÅ5Õ5ÕtÕ*.

Î ÅGz:ÐÊ-.O�FôLü>ñ�óôG�}ôCó�çLú}û Ä . m ôCïñ	î2.�³Iï�ç�	¹òøúJ#/#Lï�ç�öHî}ó¿	¹ò�ñ	ît(GwUu?.xæ�pázJy§Õ5ztÕURGTnz5z*yGy��:T�ÕU±Læ�o4,�'�æ+�iæ
�pê2éøé�Ëvç�èÙôLï�çTñ	ôLï	òøê�ó�,My§ztz*yG.

Î ÅUÏUÐ Ë .DË ç�úJ#Lê�ù�òëúHêG,�·9.D³Iê2ï	çLú}ó*çLïñV,@o¬.D³Fü}ð�çCó*ó$âG,�ç�ú[û�ÊN.�EAç�îHòëê�ïV.�·qï	ô�ñ*ôLñ���öHòøúJ#�í
Ë2·-�?°9³Ñ¶ñ*ï�çLð�ê�ï�ó�,ç�ñ*ï�çLð�êI÷4ô>û>ê�éxçLú}û�çLú�êXZ>öÙê�ï	òø÷4ê2úCñ�ç�éÙùTç�éëòëûHç�ñ*òëôLú�ê�ú�ù�òøï	ôLúH÷4ê2úCñV.2Ç#ú 'È.��Yü}ó	ç�éëò)0l,Aê2û>òøñ*ôCï�,�3
acwM1
dsqsq�(:e_f�g:x�w©ý�u4í*q0m¢n)q"l:q�fJu4íy=�wUa@?�x$í*w � wUfòk�w�gGe5dN3
acw�gGacb5�6�åe_f�ggm
f�l�e_a�w:f���q�fJu?xgs"=uk�3Wm:q r8H�x:,
·�çLöHîHôCó/�fí ��öHï*ü[ó�ÑX, m ôTùCê�÷�èÙê�ïNÅ5Õ5Õ*y1.�í�ô�p]pkð�ó�. · Ë�ë�ÕJyGyGy�ÕUR2�*.

Î Åt¶�Ð{��.VoÐç�ï	ï*òëô�ñ*ñYçLú}û ·9. EJ. Ä ñ*ü}ðs0Cê��1.:3
acw�gGacb5�6�åe_f�g��´e_u4í}/¿w:fJxQu?acbUe_fJu?xf7N\LfbKQfÃu?a�w!(UtJdXuve5w:fÃ.�æeîHêo&Ç,æ ·qï	ê2ó	ó�,[ípç�÷�è}ï*ò+ûD#Lê1,Co]çLó	ó*çCð�î�ü}ó*ó*ê�ñ�ó�,ly�z5zG±J.
Î ÅU±UÐÌo4.�oËê2òøê2ï�.�³Fê�èHüJ#G#Lòëú*#zð�ôLú}óñ*ï�ç�òëúAñqöHï*ô1#Lï�ç�÷�ó�.JÇ#ú l .�oËôCúCñ�ç�ú}çLï*ò[ç�ú}û�°
.@pÎôCó	óòv,Cê�û>òøñ*ôLï�ó�,[3
acwM1

dsqsq�(:e_f�g:x/w©ýNu4í*q)u e_asxQu�KQfÃu©q�aQfMbUu?e5wUfMb1n�/¿w:fhýXqXa�qXfld�qÈw:fj3
aQe_fMd�e � n!qQx/b:fu(�3�acbGd�u?e5dsq/w ý0/¿w:fJxQu?acbUe_fJu
3�acwcgGacbM�N��e_f�gG,}ú�üH÷�è[ê2ï�z2¶:Ï�òëúYË m í Ä ,}ö}çU#Cê2ó²Å1ÕGR Ò Å1ÅDy1. Ä ö}ï*òëú*#Lê2ïÚî�ê�ï	éëçG#J,�y§ztz1z*.

Î Å1zUÐzíL. Ä ð�î�üHé�ñ	êG.L�©
Ê¿Z�ö}éøôCï*ê2ï2ì�'òîFòëó*ü}çLéÙí�ôLú}óñ*ï�ç�òëúAñ]·¶ï*ô1#Lï�ç�÷4÷4òøú*#Yæeô�ôLév.*Ç#új3
acwVdsq�q�(Ue_f�gUxLw©ý²u4í*q
u+w:tDaQunqsqXfÃuµí`KQfJunq�aQfMb:uve5w:flb�nW/¿wUf!ýXq�acqXfldsqåwUf k�w�gGe5d{3�acwcgGacbM�N��e_f�gbs����F�O�+q ����x:,Hö}çU#Cê2ó²ÅU±1Ï Ò �5Õ5ÕJ,Ë ê�üHùCê�ú2,���ê2é)#Còøü}÷ ,�ECüHúHê�y�z5z2¶D.>æeîHêQo$Ç,æB·¶ï*ê�ó*ó�.

Î �5ÕUÐ 8È. Ä òø÷4ôLú}òëó?ç�ú}û$'È.�'N#G#CôLüHú�. Ä ê2çLï	ð�îDT#æeï	ê�êÌîIò+óü[ç�éëòëó	çTñ	òøôCú2.²Ç#ú ³Fê�ï�ç�ú}ó	ç�ï*ñÎê�ñYç�év. Î yGyQÐ©,xð�î}ç�öDTñ	ê�ïR¶D.
Î �*y�ÐÌo4.�ë`çLéøé+çLð�êG, Ä . m ôTùCê�éëéøôÃ,ÙçLú}ûbEÃ. Ä ð�îHòø÷4ö>õ�.ÈÊ¶ð�éëòøö[óêCì-' öHéëç�ñõ�ôCï*÷ õ�ôLïYð�ôCú}óñ*ï�ç�òëúCñ?éøô1#Lò+ðzöHï	ôUT

#Cï	çL÷4÷�òëú*#Ã.Öævê2ð�î}úHòëð2ç�éxï	ê�öÙôLï*ñ�,�Ç*í T©·ÖçLï	ðG,*'Îü*#Cü}óñ¸y§z5z�¶�.
Î �1Å:ÐÌp¸.2�ÙôLüH÷4÷�ç�ú�.�\Lflb�n^]�x�qr(:t&dsw5� � wUaQu©qf��q�fJuÚ(:t x�w�n�l:q�tDa�(1qådswUfJuvacb:e_fÃu©qXxÌ'sb�xf�sq¸xstDaRn)b3l�ePxQtJb�nÉe�1

x�bUu?e5wUf (1q¸uvacbGdsqXx�� òøú:õ�ï	ê�ú}ð�îMÑQ. pÎçLöHö[ôCïñÎû>êzóñ	çG#Lê1,�Ç m p²Ç�'¸,lÅ1ÕtÕ*yG.

Ô ��äQú{â�é�à é¯ä�*{à äKã>ß�� àIß,à�ÞLß Þ�ú�Ý�ß:à
æeî}ê�ï	êIç�ï	êÎñ	îHï*ê2êIöHï	ôG#Cï	çL÷�óÖòøú�ñ*îHêFñ*ê�ó,ñeóüHòøñ*ê1.´°HôLïpê2çCð�î�öHï	ôG#Lï�ç�÷Y,Lñ*îHêFñ���ö[ê�ó¶ôLõ{è}çLó*òëðIð�ôLú[ó,ñ	ï	çLòøúAñ	óü[óê�û�,Añ*îHê?ú�üH÷�èÙê�ïeô�õ ð�ôLú}óñ*ï�ç�òëúAñ	ópç�ú}û�ñ*îHê?ú�üH÷�èÙê�ïeô�õ{ùTçLï*ò+ç�èHéëê2ó�òëúAùCôLéëùLê�û�ç�ï	ê-#LòëùLê2ú2.ÖæeîHê?ó*ôLü}ï	ð�êð�ô>û>êYî}çLóeèÙê�ê2ú&ð�ôL÷4öHòëéøê�û 	¹ò�ñ	î�ñ	îHêiï	ê�éëê2çLó*ê/zD.!yG. ��ôLõvñ	îHê Êpí
Ë2ÌP· Ä�Í ó��>óñ*ê2÷ .æeîHê �[ï	óñÎóê�ð$ñ*òëôLúËó*îHô:	ÎóeóôC÷4ê?ö}ï*ê�û>òëð2çTñ	ê2óeü}ó*ê2û�òøúËó*ê�ùCê�ï�ç�é öHï	ôG#Lï�ç�÷�ó�.+Ê�çLð�î:ô�õ�ñ*îHêYõ�ôCéøéëô:	¹òøúJ#ó*ê2ð�ñ*òëôLú}ó?öHï	ê2ó*ê�úAñ�óFôCúHé!�]ôLúHê�öHï	ôG#Cï	çL÷:ìIñ*îHê�¤lTn�AüHê�ê2ú}ó?öHï*ô1#Lï�ç�÷ òëú Ä ê�ð$ñ	òøôCúW'È. Å*,xñ*îHê�RR{´RUTf÷�çU#Lò+ðó��Aü}ç�ï	ê2ó¿#Lê�ú}ê�ï�çTñ*ôCïqòëú Ä ê2ð�ñ*òëôLú 'È. ��ç�ú}û4ñ	îHêFóñ*ï	ò+ð$ñ*é!�4ö[ôAóòøñ*òëùLêIúAü}÷�èÙê�ï�ó¿#Lê2úHê�ï�çTñ	ôLïqòëú Ä ê�ð$ñ	òøôCú '¸. RJ.

½ []\ ½ ^
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T�=`ñ �¼��	 	 � ý��-HJO(Ú-ÿcKlA+CDO�E
æeî}ê.õ�ôLéëéëô:	¹òøú*#<öHï	ê2û>ò+ð�ç�ñ*ê2ó�ç�ï	ê�ü}ó*ê2ûÔòøú óê2ùLê�ï�ç�é¶ñ*ê�ó,ñ4öHï	ôG#Lï�ç�÷�ó�.��*÷��2.�ð5�Jø/.2.JîVïDóbr�x�û>ê�ó*ð�ï*òëèÙê2ó�çü[óê2ï�T#û>êX�[úHê2û:é+ç�èÙê�éëéøòëú*#�öHï	ô>ð�ê2ûHüHï*êYõ�ôCïIç�éëòëóñIôLõ�ùTç�ï	ò+ç�èHéëê2ó�. Çfñ?òëóÎç.ú}ç�òëùLêiöHï	ô>ð�ê�û>üHï	êLì�ñ	îHêzé+ç�èÙê�éëéøê�ûùTçLï*ò+ç�èHéëêzò+óYç�é!	pç��>óeñ	îHêÈ�[ï	óñFòëú]ñ	îHê�éëò+ó,ñV. ÷Mî2-:úlî�ï  ú¿¹cê¿»��MÂå#CòøùCê2óIñ*îHê�èHòëú}ç�ï��Ëð�ôLú[ó,ñ	ï	çLòøúAñ	ó-	¹îHò+ð�îê2ú}ó*üHï*êÐñ*î}ç�ñËê2çLð�îmùEçLï*ò+ç�è}éøê<òøúmñ*îHê¦éëòëóñ��gò+ó&û>ò+ó,ñ	òøú}ð�ñ&õ�ï*ôC÷ êM.²ð/.�.2�1÷Mî�q�q/rwxY#CòøùCê2ó�ñ*îHê¦èHòëú}çLïc�ð�ôLú}óñ*ï�ç�òëúAñ	óÈ	¹îHòëð�î ê�ú}ó*üHï	ê�ñ	î}çTñ�ç�éëépñ*îHê&ùTç�ï	ò+ç�èHéëê2ó�òøú çÐéëò+ó,ñ4î}çEùLê:û>ò+ó,ñ	òøú}ð�ñ�ùEçLéøü}ê2ó�.ÔæeîHê�÷�çCð�ï	ôê�Z>ö}ç�ú}ó*òëôLúËò+ó?óc	¹òøñ	ð�îHê�ûËôU3ÌòëúÐôLï�û>ê2ïÎñ*ô�öHï	ê�ùLê2úAñIñ*î}ê�ð�ôL÷4öHòëéøê2ïIõ�ï	ôL÷ ÷�çU0�òëú*#�üHúJ0Aú}ô:	¹ú]öHï	ôG#Lï�ç�÷ñ	ï	çLú}óõ�ôLï	÷4ç�ñ*òëôLú}ó�.]·�ê2ïõ�ôCï*÷�çLú}ð�êYû>ò)3Ùê2ï*ê2ú}ð�ê�ó¹ç�ï	êFúHôLñIóò!#Lú}òÉ�[ð2ç�úAñ�.�æeîHê2ï*ê�õ�ôLï	êG,Añ*î}êzð�ô>û>êiöHï	ê2ó*ê�úAñ*ê�ûèÙê�éëô:	mò+óeêXZHçCð$ñ*é!��ñ	îHêzð�ô>û>ê/#CòøùCê�ú.ñ	ô4ñ*îHêiòëúAñ*ê2ï*öHï	ê�ñ	ê�ïV.
��� �����U~��U®V�����_���U|X�U��~V�V�$ÇG���������X���$���V���J 
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