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Ü:Ý Q X�I]jËGßÞÐà/á)âDI]E�k�jËG QTZ _PbTb Q[Z]Z h]EÄãË_aI MPQÃZ ÝD_PI Q G9b�EPY�â O hdjÐe M I QTZ E O Idb QTZ GHj Z h]IdjNä O h Q G_Pb/IdE ZdZ YÈ_ae�å¼ãNE�bT_aã©æ�_xb/jNãÐjÐh]j QTZ B^3çÉè]f-é i X,ê�Þ êKá�j Z _ÃX�I]jËG Q e�_aäRã Q G�jNY�âRã Q Y Q eqhd_ah]jNEPe3EPæ�^3çÉè]f-éëÞ ìaá£í<jÐh ODZ]QTZ h]Ý QX�ãÐExä ODZ ÜîE�ExãÐï�jÐh:ê¼Þ ðaá©hdE'_xb�b Q[Z]Z X�I]jËG¼I QTZ E O Idb QTZ _PeDGÈâ Q I]æºEPIdY=hd_ Z ï Z-Z�O bcÝÂ_ Z _ O hdÝ Q e ih]jËb�_�hdjÐExe V _ O h]ÝRExI]j S _ah]jNEPe V âRIdEHb Q[Z]Z b/I Q _ah]jNEPe8_aeDGÃb/ExY�Y O eRjËb�_ah]jNEPe Z BÜîIc_ajNeRjNe M EPæ�ñ�I�hdj�ò<b/jË_aãîó Q�O Ic_aã�ó Q huô-EPIdï Z{õ ñ�ó�ó�ö)_Pã M EPIdj�hdÝRY Z�V G Q â Q eDGHjNe M EPeÃh]Ý Q
Z j S�Q EPæ©h]Ý Q�Z _PY'âDã Q[Z*ODZ]Q G V _aeDG�hdÝ Q ñgó�ó÷_PIdbcÝDj�h Q b2h O I QPV YÈ_Kå'I Q[øxO jÐI Q ãN_PI MxQ b/ExY'â O hd_ ih]jNEPeÈhdjÐY Q jÐe¢_ Z jNe M ã Q ô�ExI]ï Z hd_�hdjÐExe V âRI Q k Q eqh]jNe M _Pe¼jNexh Q Ic_Pb/h]jNk Q)ODZ]Q EPæ�h]ÝDj Z h Q bcÝReRj øxODQæºEPI)GR_ahd_ i Y�jÐeDjÐe M Bñ Z _ae Q/ù _PY'âDã QxV hdÝ Q ñ�ógó ODZ]Q GÅjÐeÅh]Ý Q¼Z]Q _PIdbcÝ3æºEPI{h]Ý Q é�j MxMxZ ä<E Z EPe ODZ jNe M h]Ý QGR_�hc_3b/ExãÐã Q b/h Q GúäqåÅh]Ý Q A�û�üîç�é)è,G Q h Q b/h]ExIÃÞ ýKá:_�h#hdÝ Q ü�û�çþ_xb�b Q ã Q Id_ah]ExI%_�hÈf-û�C)ó VI Q[øxO jÐI Q G#æºI]ExY Z]Q k Q Ic_aã�ÝRE O I Z hdE%GR_Kå Z h]E,b/ExY'âDã Q h Q h]Ý Q h]Ic_ajNeRjNe M âRI]EHb QTZdZ�O�Z jNe M _aä<E O hEPe Q Y�jNãÐãNjÐExe Z jNY O ãN_ah Q G Q k Q eqh Z æºEPI¢_ Z jÐY�âRã Q huô-EÿÝRjËGRG Q e ãË_Kå Q IÈ_aIcbcÝRj�h Q b/h O I Q ôFj�hdÝ_aä<E O hFêPý � jÐeqh Q I]eDE�G Q ô Q j M Ýqh Z BqÜ:ÝDj Z âRI Q k Q eqh Z hdÝ Q òDeD_aã ODZ]Q I�æºI]ExY=ô�ExI]ï�jNe M jÐeÃ_%I Q _PãjÐeqh Q Id_xb2hdjÐk Q Y�EHG Q ôFÝRjNã Q ãNE�EPï�jNe M æºEPI)_aeÃEPâRh]jNY�_Pã�_aeD_PãÐå Z j Z Bñ âRI Q k�jÐE ODZ ô�ExI]ï3Þ ��áîÝ�_ ZFZ ÝRE�ôFe¢hdÝD_�h)_ ODZ]O _Pã�ñ�ó�óþh]Ic_ajNeRjÐe M _Pã M EPIdj�hdÝRY V���� X��Þ 	Ká V bT_ae ä Q _xGR_aâRh Q G ODZ jNe M ^3çÉè�h]E�I O eÄjÐeÿGHj Z h]IdjÐä O h Q G Y�EHG Q jNe ãNEHb�_PãÉb/ã ODZ h Q I Z B�ñI Q G O b2hdjÐExeújNeúh]Ý Q hdId_PjÐeRjNe M h]jNY Q æºIdEPY ý�ÝDE O I Z hdE ý3Y'jNe O h Q[Z ô-_ Z Exä Z�Q I]k Q GÄôFÝ Q e
ODZ jNe M �Pð YÈ_xbcÝRjÐe QTZ EPe _ÿb�ã ODZ h Q I`Þ 
�á�ä O jÐãÐh ODZ jÐe M ãNjNe ORù eREHG Q[Z b/ExeRe Q b/h Q G5ä�å9æ�_ Z h
Q h]Ý Q Ide Q h[Bè�e8h]ÝRj Z â�_aâ Q I{_�òDI Z h Q/ù â Q I]j Q e�b Q jNe`_¢X�IdjNG�æºId_PY Q ô�ExI]ïÂj Z I Q â�ExI�h Q G¨B<Ü:Ý Q _xGR_aâ ihd_�hdjÐExe8j Z äD_ Z�Q G¢ExeÃh]Ý Q,ODZ]Q Eaæ�^3çÉè]f-é i X,ê V _aeDGÃÝD_ Z ä QTQ e�G Q âRãÐE�å Q GÂjÐeÃhdÝ Q h Q[Z hdä Q GEaæ�h]Ý Q,QTO I]Exâ Q _aeÂâRI]E�� Q b/h�f�IdE ZdZ X�I]jËG`Þ 
�ásB



Ü:Ý QÃZ bcÝ Q Y Q Eaæ)hdÝ Q âD_aâ Q I�j Z _ Z æºExãÐãNE�ô Z�� òDI Z h hdÝ Q b�EPY�â O hdjÐe M âRIdEPäDã Q Y j Z G Q/i
Z b�I]jNä Q G V jNeDb/ã O GHjNe M _ I Q æ Q I Q eDb Q�Q/ù _PY'âDã QxV _PeDGÈhdÝ Q _PGD_aâHhc_�h]jNEPe ODZ jNe M ^3ç�è]f-é i X,ê%jNe_`ãNEHb�_aã:b/ã ODZ h Q I õoZ�Q b2hdjÐExeÊêPö/B � jNI Z h�I Q[Z�O ã�h Z jNeúhdÝ Q X�I]jËG Q e�kqjNIdEPeRY Q eqh�_aI Q¢M jNk Q e9jNe
Z�Q b2h]jNEPeÅì V ôFÝ Q I Q h]Ý Q ãNEx_PG3äD_aãË_aeDb�jÐe M Y Q bcÝD_PeRj Z Y j Z GHj Z b ODZ]Z]Q G�B�� Q b2hdjÐExe3ð¢âRI QTZ]Q eqh Zh]Ý Q b�EPeDb�ã ODZ jNEPe Z _PeDGÂ_�G Q[Z b�I]jNâHhdjÐExeÂEPæ�hdÝ Q æ O h O I Q ô-EPIdï©B
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ç*_aIc_aãNã Q ã�ñ�ó�ó h]Ic_ajNeRjNe M j Z _�h]ExâRjËb{h]ÝD_ah�ÝD_ Z ä QTQ e Z h O GHj Q GÃæºEPI�_�ãÐExe M h]jNY Q B<ñ M E�EHGI Q kqj Q ôßb�_aeÃä Q æºE O eDGÃjNe ÞÐà � á£BRÜ:Ý Q âDI]E M Ic_aY ODZ]Q GÂjÐeÃh]ÝDj Z ô-EPIdïÈj Z ä�_ Z]Q GÂEPeÂh]Ý Q EPe Q_aãNI Q _PGHå¼b�j�h Q GÃä Q æºEPI Q Þ �aá£BÜ:Ý Q Exä�� Q b/h]jNk Q Eaæ)hdÝ Q hdId_PjÐeDjÐe M j Z hdÝ Q Y'jNeRjNY�j S _�h]jNEPe5Eaæ)hdÝ Q h]EPhd_aã Q I]IdEPI VîM jÐk Q eäqå¢h]Ý Q Z�O Y Eaæ Q I]IdEPI Z æºEPI�_PãÐã Q k Q eqh ZTVHQ _PbcÝ8Exe Q G Q òDe Q G�_ Z h]Ý Q#øqO _PGHIc_�hdjNb{GHj=< Q I Q eDb Qä Q huô QTQ e h]Ý Q ñgó�ó=E O h]â O h#b/EPY�â O h Q GÄb�EPIdI Q[Z â<EPeDGRjÐe M h]E Q _PbcÝ Q k Q eqh,_PeDGÅh]Ý Q à�ExI
� k�_aã ORQ b/ExI]I QTZ â<EPeDGHjNe M h]E8_ Z j M eD_Pã�ExIgä�_Pbcï M IdE O e�G Q k Q eqhTB¨Ü:Ý Q Y�jÐeDjÐY�j S _�hdjÐExeÅâDI]E ib Q G O I Q j Z j�h Q Ic_�h]jNk QxVHQ _xbcÝ¢jÐh Q Ic_�hdjÐExe¢ä Q jNe M b�_PãÐã Q GÃ_ae Q â<E�bcÝîBRÜ:Ý Q���� X�� Þ 	Ká M Id_xGHj Q eqhG QTZ b Q exhFY Q hdÝREHG8ÝD_ Z ä Q�Q e ODZ�Q G¢jNeÃh]Ý Q ñgó�ó hdId_PjÐeDjÐe M BHè�eÃh]ÝRj Z Y Q hdÝREHG VRQ IdIdEPI Z _PeDG
M Ic_PGHj Q eqh Z _aI Q _PGRGRj�hdjÐk Q jÐe Q _PbcÝ Q â�EHbcÝ�B©Ü:Ý Q I QTZ]O ãÐh Z ExäHhd_PjÐe Q G8jNe Q _xbcÝ Z ãË_Kk Q bT_ae�ä Q_PGRG Q GÄ_aeDG hdId_Pe Z Y�jÐh�h Q GÅh]E�hdÝ Q YÈ_ Z h Q ITBîÜ:ÝDj Z j Z _8k Q Idå M E�EHGÄbcÝD_aIc_Pb/h Q I]j Z hdjNb#æºEPI _âD_aIc_aãNã Q ãÐj S _ah]jNEPeÂjÐe�GR_ahd_ Z hdId_ah QTM åPBÜ:Ý Q âD_aIc_aãNã Q ã©h]Ic_ajNeRjNe M _aã M EPIdjÐh]ÝRY M E Q[Z _ Z æºExãÐãNE�ô Z>�
àPBFÜ:Ý Q Y�_ Z h Q I�eREHG QgZ hd_PI�h Z hdÝ Q ô-EPIdï I Q _xGHjNe M h]Ý Q jNeRâ O h:âD_PId_PY Q h Q I Z æºEPIÉhdÝ Q ñ�ó�ó_aIcbcÝRjÐh Q b/h O I QPV _PeDG Z�Q h�h]jNe M hdÝ Q jÐeDj�hdjN_Pã¨ô Q j M Ýxh Z h]EÈIc_aeDGREPY k�_aã ORQTZ BêHBFÜ:Ý Q hdId_PjÐeDjÐe M GD_�hd_3j Z Z âRãNjÐh jNexhdE Z]Q k Q Id_PãÉGR_�hc_ Z]Q h Z Eaæ Z jÐY�jNãN_PI Z j STQ`õ hc_aï�jÐe M jÐeqhdE_PbTb/E O exh�h]Ý Q b/ExY�â O h]jNe M â�E�ô Q I�Eaæ Q _PbcÝÈeREHG Q h]E'_ ZdZ�O I Q ãNEx_xGÈäD_aãË_ae�b/jNe M ä�åÈGR_�hc_âD_aI]h]jÐh]jNEPeDjÐe M ö-_aeDG8GHj Z hdI]jNä O h Q GÂh]E Q _PbcÝ Z ãË_Kk Q eREHG Q BìRBFñ-h Q _PbcÝ Z h Q â V hdÝ Q YÈ_ Z h Q I Z]Q e�G Z hdÝ Q ô Q j M Ýqh�k�_Pã ORQ[Z hdEÈh]Ý Q'Z ãN_Kk QTZTV ôFÝRjËbcÝ`b/ExY iâ O h Q hdÝ Q:Q IdI]ExI�_PeDG%hdÝ Q-M Ic_PGHj Q eqh�EPe%hdÝ Q âD_aI]h]jË_aã�GR_ahd_ Z]Q h*_ae�G%I Q h O I]e#h]Ý Q Yþh]E�h]Ý QYÈ_ Z h Q I[í�_ Z ä<Eah]ÝÅ_aI Q _PGRGHjÐh]jNk QxV hdEahd_Pã Q IdIdEPI Z _aI Q b�_aãËb O ãN_ah Q G8ä�åÂh]Ý Q Y�_ Z h Q I�h]ÝD_ahâRI Q âD_PI Q[Z h]Ý Q e Q ô ô Q j M Ýqh Z _PãÐExe M hdÝ Q b�EPIdI Q[Z â<EPe�GHjÐe M GHjÐI Q b/h]jNEPe3jNe�hdÝ Q Y O ãÐh]jËGHj iY Q e Z jÐExeD_aã Z âD_xb Q _PeDG O â©GR_�h Q h]Ý Q ô Q j M Ýqh Z BPÜ:Ý Q)Q I]IdEPIÉb�EPY�â O h Q G�jNe¼_ Z�Q âD_aIc_�h Q Gh Q[Z h�GR_ahd_ Z�Q h:j ZFODZ]Q G¢h]EÈY�ExeRj�hdEPI-h]Ý Q b/EPe�k Q I MPQ e�b Q BðDBFÜ:Ý Q âRI Q k�jNE ODZ)Z h Q â õ _ae Q â�EHbcÝ�ö-j Z I Q â Q _ah Q G O eqh]jNã�_Èb�EPe�k Q I MxQ eDb Q b�I]jÐh Q I]jË_'j Z æ O ã iòDãNã Q G`ExI�_ÂâRI Q G Q h Q IdY�jÐe Q G�e O Y ä Q I�EPæ Q â<EHbcÝ Z j Z I Q _xbcÝ Q G¨B©Ü:Ý Q YÈ_ Z h Q I{I Q h O I]e Z_ Z E O h]â O h:hdÝ Q ñ�ó�ó ô Q j M Ýqh Z�V h]E'âRI Q âD_PI Q h]Ý Q b�EPIdI Q[Z â<EPeDGRjÐe M Y O ãÐh]jËGHjNY Q e Z jÐExeD_aãæ O eDb/h]jNEPe�BýHBFÜ:Ý Q ôFÝREPã Q hdId_PjÐeDjÐe M b�_Pe¢ä Q I Q â Q _�h Q G¼ôFjÐh]ÝÃGHj?< Q I Q eqhFjNeRj�hdjN_Pã©Id_PeDGHEPY ô Q j M Ýqh Z hdEâRI Q k Q eqh�ä�_PG I Q[Z�O ãÐh Z G ORQ h]E{ãÐEHbT_aãHY�jÐeDjÐYÈ_RBxÜ:Ý Q òDeD_aã Q I]IdEPI*bT_ae'ä QFODZ]Q G#h]E Z]Q ã Q b/hh]Ý Q ä QTZ hFòDeD_Pãîñ�ógó æ O eDb/h]jNEPe8j�æ*GHj=< Q I Q eqh)Y'jNeRjNYÈ_È_aI Q æºE O eDG¨B
ñ$òDI Z h Z h Q âÂô:_ Z h]E'Y�E�k Q æºIdEPYÎ^`çÉè]f-éßôFj�hdÝ¢hdÝ Q bcÝ âRð'G Q k�jNb Q h]E�^3çÉè]f-é i X,ê VjoB Q B�^3çÉè]f-é÷ôFj�hdÝ¼hdÝ Q�M ãÐExä ODZ ê,G Q k�jËb Q BqÜ:ÝRj Z jÐY�âRãNj Q[Z hdÝ Q�ODZ�Q Eaæ¨hdÝ Q X�ãNEPä O�Z Ü�E�EPãNïqjÐhTBÜ:Ý Q X�ãÐExä ODZ Ü�E�EPãNï�j�h¼j Z _Äb/ExãÐã Q b/h]jNEPe Eaæ Z EPæÑhuô-_PI Q b/ExY�â�Exe Q eqh Z æºEPI Q e�_aäRãNjÐe M X�I]jËGb/EPY�â O h]jNe M@�DZ]Q b O Idj�huå V I QTZ E O Idb Q _PãÐãNEHb�_�hdjÐExe VHQ hcbaB
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Ü:Ý Q b/ExY�âD_aIdj Z EPe8EPæ*h]Ý Q e Q ôþâRIdE M Id_PY I QTZ]O ãÐh ZTVDODZ jÐe M h]Ý Q'M ãNEPä ODZ ê�G Q k�jNb QPV ôFj�hdÝh]ÝRE Z�Q EPäHhc_ajNe Q G8ôFjÐh]Ý`h]Ý Q âRI Q k�jÐE ODZ k Q I Z jNEPe õ hdÝ Q bcÝ âRð¼Exe Q ö)j Z GHEPe Q EPe3_ Z Y Q _aI Q G
Z jNY O ãË_�h Q G Z _aY�âRã Q ôFj�hdÝ#_-h]EPhd_aãPEaæ�ðDà[ê�
�
 � Q k Q eqh Z�V b�EPY�âD_PI]jNe M h]Ý Q âRI]E M Ic_aY Q�ù�Q b O hdjÐExeh]jNY Q æºEPI{_3à ���T� Q â<E�bcÝ3h]Ic_ajNeRjÐe M Eaæ�_Pe`ñ�ógó ôFjÐh]Ý`h]Ý Q à�� i à � i à � i à{_aIcbcÝRjÐh Q b/h O I Q B�è�ehd_aäDã Q à{EPe Q bT_ae Z�QTQ h]ÝD_ah)â Q I�æºExI]YÈ_ae�b QTZ _PI Q k Q I]å Z jNY�jÐãË_aI[BÜ:Ý Q h Q[Z h Z jNe`_¼b�ã O�Z h Q I Q e�k�jÐIdEPeRY Q exh)ô Q I Q GHExe Q _ah�h]Ý Q è � f-ñVU Z b/ã ODZ h Q Ig_�hW�H_ae ihd_ae�G Q I:Þ 
aá£BKèsh�ÝD_ Z 
 � G O _Pã�ç Q eqh]j O Y è�è�èîè � ^ ù êPê � Z�Q I]k Q I Z�õ àxB ê��gX{é SPV ýHàKêYX{ä bT_PbcÝ QxV
�að � ^ � C)ñg^ ôFj�hdÝ3ì��ÈX � ��fZ��èF_aeDG[� � X � èuAgû÷GHj Z ï Z ö-I O eReDjÐe M C Q GRég_�hgüîjÐe OHù
	�BvêHB � ExI:h]Ý Q[Z�Q h QTZ h Z ô Q{ODZ�Q G8_ YÈ_ ù jNY O Y Eaæ�ìxê Z ãN_Kk QTZ BÜîEÅä Q _aäRã Q hdE bcÝD_Pe MPQ h]Ý Q e O Y#ä Q I'Eaæ)âD_PI�hdjNb�jÐâ�_�h]jNe M Z ãË_Kk Q[Z�V _PãÐã�h]Ý Q GR_ahd_`ô-_ ZGHj Z h]IdjNä O h Q G5_PY�EPe MqZ h'h]Ý Q eREHG Q[Z B�è�e5h]ÝRj Z ô:_Kå Q _PbcÝ Z ãË_Kk Q b�_Pe5_PbTb Q[Z]Z h]Ý Q GR_ahd_ jÐhe Q�Q G Z jNeDG Q â Q e�G Q eqh]ãNå¢EPæîhdÝ Q jNI)e O Y#ä Q I[BÜ:Ý Q h Q[Z h Z�O�Z jNe M _ Z jNe M ã Q âRIdEHb QTZdZ EPIFjNe Q _xbcÝ�eREHG Q#Z ÝRE�ôþ_�h]jNY Q I Q G O b/h]jNEPe8æºIdEPY_aä<E O h-h]ÝRI Q�Q ÝRE O I Z jNeÂ_ Z jNe M ã Q eDE�G Q hdE e Q _aI Z�Q k Q e¼Y�jÐe O h QTZ ôFj�hdÝÃìqê,eREHG Q[Z�V b�EPe Z jNG i
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Ü:Ý Q h QTZ h]ä Q G ODZ]Q G`jÐeÅh]Ý Q h QTZ h ZTV G QTZ b/IdjÐä Q G`jÐeÄG Q hd_ajNã�jÐe ÞÐàPà/á V jÐe�b/ã O G QTZ àH� Z j�h QTZ GHj Zuih]IdjÐä O h Q GÅ_Pb�I]E Z]Z 
¢GHj?< Q I Q eqh Q�O IdEPâ Q _Pe3b/E O exhdI]j QTZTV jNeqh Q Idb�EPeRe Q b2h Q G8hdÝRI]E ORM Ý8hdÝ Q _xb�_ iG Q Y�jËb�e Q huô-EPIdï`X3JQ _Peqh�ÞÐà[ê�á�_aeDG`h]Ý Q b�EPIdI Q[Z â<EPe�GHjÐe M eD_ah]jNEPeD_Pã*e Q huô-EPIdï Z B¨ñ�bTb Q[Z]Z hdE



0

5

10

15

20

25

30

35

0 5 10 15 20 25 30 35

sp
ee

du
pc

Number of slaves

d�eLf ²gM�² �a�H|c|2zPwq�,t�n#�)��y��2���R�c��wqpsru|d��µËyT�*�,ÏEF��uÏ2�/�uÏ2���uÏ:���u� » tvru|c�druwP�u|�wxp�t�nxª��)p�t�nxª[��|-�P�uy��c|cp�p�yT�t�n�|c�T� » nqyazP|

h]Ý Q h QTZ h]ä Q GÈj Z*M Id_Pexh Q G h]ÝDI]E ORM Ý'h]Ý Q)ODZ]Q Eaæ¨b Q I�hdj�ò�bT_�h QTZ hdE ODZ]Q I Z _aeDG'jÐh Z jÐeDb�ã O�Z jNEPeÈjNe_-hgjÐI]h O _aãjigI M _aeDj S _�h]jNEPeîB � EPI�hdÝRj Z ò�I Z h Z h O GHå V EPeRãNå,æ Q ôÊeREHG Q[Z GHj Z hdI]jNä O h Q G'_�h Z]Q k Q Id_Pã
Z jÐh Q[Z jNek��â�_ajNe V ç�ExI�h ORM _PãD_ae�G¼ç�EPãË_aeDG�Ý�_Kk Q ä Q�Q e ODZ]Q G V jNe¼EPIcG Q I�h]E I Q G O b Q h]Ý Q b/ExY iâRã Q�ù j�huå3EPæ O e�G Q I Z hc_aeDGRjÐe M h]Ý Q I Q[Z�O ãÐh Z ExäHhd_PjÐe Q G V ôFÝRjNã Q âRI QTZ]Q Idk�jÐe M h]Ý Q GHj Z h]IdjNä O h Q GeD_�h O I Q EPæ�hdÝ Q,Q/ù â Q IdjÐY Q eqh[BÜîExâ�ExãÐE M åÈ_Kô-_PI Q b/EPãNã Q b2hdjÐk Q Exâ Q Id_ah]jNEPe Z _ Z GRj Z b ODZdZ]Q G¼jNeÄÞ�à[ì�á�b�_Pe¢âRIdE�k�jNG Q{Z j M eRj�ò ib�_aeqh�â Q I]æºEPIdYÈ_aeDb Q jÐY�âRIdE�k Q Y Q eqh Z E�k Q IÉ_,eDEPe�h]Exâ�ExãÐE M å'_Kô-_PI Q _aâDâRI]Eq_PbcÝ'jÐe�hdÝ Q bT_ Z]QEaæî^3ç�è�_PâRâRãNjNbT_�hdjÐExe Z jNeÈh]Ý Q X�IdjNG¨Bqè�e¼E O I�bT_ Z]Q h]Ý Q ^3çÉè C Q G O b Q EPâ Q Ic_�hdjÐExe ODZ]Q G�æºExIh]Ý Q _xGRGHjÐh]jNEPeÃEaæ Q IdI]ExI Z _aeDG M Id_xGHj Q eqh Z jÐe Q _PbcÝ Q â<E�bcÝ8b/E O ãËGÂä Q h]Ý Q b/Idj�hdjNbT_aã¨EPe Q B
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 b Q I�hdj�ò�bT_�h QTZ h]ÝD_ahY ODZ h,ä Q I Q b/E M eRj S�Q G3_ae�GÅ_xb�b Q âHh Q G3ä�å`_PãÐã�jNexh Q Idk Q eRjÐe M âD_PI�hdj Q[Z B¨Ü:Ý Q _ O h]ÝRExI]j S _ah]jNEPej Z â Q I]æºEPIdY Q GÄh]ÝDI]E ORM Ý9_��s���P���@�g���Z�p�T�+�@�=�H�g���|�g�@� õ h-i{ö,Y Q bcÝ�_aeRj Z Y hdÝ ODZ _PãÐãNE�ôFjNe M
ODZ�Q I Z hdEÃ_xb�b Q[Z]Z I QTZ E O Icb Q[Z _xb/IdE ZdZ�Z j�h QTZ ôFj�hdÝ`hdÝ QÈZ _PY Q _ O h]Ý Q eqh]jËb�_�hdjÐExeÅb�I Q G Q eqh]jË_aã Z B
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ñ)eÈjNY'â<EPI]hd_PeqhÉj ZdZ�ODQ j Z hdÝ Q _Kk�_ajNãN_PäRjNãÐjÐhuå%Eaæ�GHj Z h]IdjÐä O h Q G'I Q âRãNjËb�_�æºEPI�hdÝ Q hdId_PjÐeRjNe M GR_ahd_ V_ Z jÐh Z âRIdE ù jÐY�jÐhuågjNe#_xb�b Q[Z]Z h]jNY Q h]E�h]Ý Q b/ExY�â O h]jNe M I QTZ E O Idb QTZ j Z _�ï Q ågâ<EPjNeqh�hdE)I Q G O b Qh]Ý Q ô-_Pj�hdjÐe M hdjÐY Q B[Ü:Ý Q X�I]jËG�æºId_PY Q ô-EPIdï�âRIdE�k�jNG Q[Z¨Z�Q k Q Id_PãajÐeqh Q I QTZ h]jNe M â�E Z]Z jNäRjÐãNjÐh]j QTZ ExeGR_�hc_,I Q âRãNjNbT_�h]jNEPeÈ_PeDGÈGHj Z hdI]jNä O h Q G¼GR_ahd_%_xb�b QTZdZ)õ�Z]Q�Q æºExI Q�ù _PY�âRã Q ÞÐà[ý�á V Þ�àH��á�_PeDG�ÞÐàz	[áºö2B
� EPI)h]ÝRj Z òDI Z h�G Q âRãNE�å�Y Q eqhFh]Ý Q GD_�hd_�Ý�_ Z ä Q�Q e3GRjÐI Q b/h]ãNå¼h]Ic_ae Z æ Q I]I Q G¢h]E�hdÝ Q GHj=< Q I Q eqheREHG QTZ _ae�G3hdÝ Q b/EPIdI QTZ â�ExeDGHjNe M b/ExY�â O h]jNe M8Q ã Q Y Q exh Z B©è�eÅh]ÝRj Z eREah Q ô Q ÝD_Kk Q âRãË_Pb Q GE O I)GR_ahd_'jNe Z jËG Q hdÝ Q b/ExY'â O h]jNe M�Q ã Q Y Q eqh Z�V jNe8EPIcG Q I-hdE'Y�jNeRjNY'j S�Q jÐh Z)Q/ù bcÝD_ae MPQ B
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é�_Kk�jÐe M jNexhdE _xb�b/E O eqh�hdÝD_�h-h]Ý Q{Z â QTQ G¼EPæî_%hdId_PjÐeDjÐe M Z h Q â¢j Z h]Ý Q{Z â QTQ G¼EPæ¨h]Ý Q{Z ãÐE�ô QTZ h
Z ãË_Kk Q h]Ý Q e Q�Q GÂæºExI)_ M E�E�GÂãNEx_PGÂäD_PãN_PeDb Q j Z:QTZdZ�Q exhdjN_PãoBÜ:Ý Q8ODZ�Q G5GD_�hd_ Z�Q h�b�EPeqhd_PjÐe Z _3hdEahd_PãFEaæ�ðDà[ê�
�
 � Q k Q eqh Z _PeDG9Ý�_ Z h]Ý Q æºExãÐãNE�ôFjNe Mb/EPY�â<EPe Q eqh Z�� ðT
RàKý Z j M eD_Pã õ é)j MPMqZ ä<E Z EPe Z ö Q k Q eqh Z _ae�G¢huô-EÈGHj=< Q I Q exh)ï�jNeDG Z EPæ�äD_xbcï i
M IdE O eDG Q k Q eqh Z�� ìqê+� � ìB	 ~¡~ Q k Q eqh ZTV _PeDG«
qêHàKê+
�¬,f-A Q k Q eqh Z B � EPI�E O I#h QTZ h Z ô Qæ O I�hdÝ Q I{GHjNk�jNG Q G Q _PbcÝ3EPæ*h]Ý Q�Z�O ä Z�Q h Z jÐe4
 � Z ãNjNb QTZTV _PeDG�I Q âRãNjNbT_�h Q G8hdÝ Q Y _xb/IdE ZdZ h]Ý QâD_aI]h]jËb/jNâD_�hdjÐe M eDE�G QTZ Bè�eú_3b/ExeHò MPO Id_ah]jNEPe ODZ jÐe M _ÿàPBvê+�`X{é S ç�è�è�è{YÈ_ Z h Q I V _aeDGúý Z ãË_Kk Q[Z¼õ ð`G O _aãFêHB ðX{é S çÉð�� Q EPeÊjNe _Äb�ã ODZ h Q IÈjÐe ç�ExãN_PeDG9_PeDG9Exe Q àPB­	 X{é S çÉð jNe ç�ExI�h ORM _PãËö V ô QEPä Z]Q Idk Q GÈh]Ý�_�hg_Pe Q[øxO _aãîGHj Z h]IdjÐä O h]jNEPe8Eaæ Q k Q eqh Z ä Q huô Q�Q eÃhdÝ Q Y I Q[Z�O ã�h Q GÂjÐe3_'Ý Q _Kkqåâ Q I�æºExI]YÈ_ae�b Q â Q eD_aãNj S _�hdjÐExeÿG ORQ h]E8hdÝ Q¼Z ãÐE�ô QTZ h Z ãË_Kk Q B�Ü:ÝRj Z EPe QÈZ â Q eDG ZW® _aeDG`h]Ý ODZjÐeDb�I Q _ Z]QTZ hdÝ Q hdEahd_PãRhdjÐY QP® e Q _PI�_,ð �u¯ Y�EPI Q h]jNY Q hdÝD_ae�hdÝ Q æ�_ Z h Q[Z h�EPe Q â Q I�h]Ic_ajNeRjNe M
Q â<E�bcÝîBè�exhdI]EHG O b/jNe M _aeÿ_ O h]EPYÈ_ah]jËbÈGR_�hc_�GHj Z h]IdjNä O h]jNEPeú_PY�EPe MqZ h,hdÝ Q¢Z ãN_Kk QTZ äD_ Z�Q GÅExeÿ_ô Q j M ÝxhdjÐe M æ�_xb2hdEPI�h]Ý�_�h V jÐe _ òDI Z h¢_aâRâRIdEx_xbcÝ V ô-_ Z bcÝRE Z]Q e5h]Eÿä Q h]Ý Q f-ç_° Z â QTQ G Vh]Ý Q àPB­	ÈX{é S eREHG Q b�EPeqh]jNe ORQTZ h]E¢ä Q hdÝ Q Z ãNE�ô Q[Z h Z ãË_Kk QPV ä O h�h]Ý Q G Q ãË_KåÂâ Q I Q â<EHbcÝ3j ZI Q G O b Q GÅh]E8EPeRãNåÅ_�ý ¯ h]jNY Q jNeDb/I Q _ Z�Q ôFj�hdÝÿI Q[Z â Q b/h{h]E8h]Ý Q æ�_ Z h QTZ h Z ãN_Kk Q Bxige Q b�_Peb/EPY�âD_PI Q h]Ý Q I QTZ]O ãÐh Z ExäHhd_PjÐe Q G3ôFjÐh]Ýÿ_ae�G`ôFjÐh]ÝRE O h,ãÐEq_PG`äD_aãË_aeDb Q jNe hd_PäRã Q ìDB©Ü:Ý QTZ]QI Q[Z�O ãÐh Z,Z ÝRE�ô�ÝRE�ô�_ÃäD_PãN_PeDb Q G3hdId_PjÐeRjNe M I Q G O b QTZ hdÝ Q h]jNY Q¼Z â Q eqh%â Q I Q â<EHbcÝÄjÐe h]Ý Q
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