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w=�TMPµ�g _ I)GÜZ\U � w=]� l�¹g\Ml)G� � w=�TMPµ�g _ I)GÜw¤g � M�`3I)GJK kc¹giG_ g � MP�ÁU_ ã%]�l)«<G�RËIP] �-* kHIP«<Ô=M�IP]3`TIPGJy_ bc¶ _ ]3Z _ ]� G � Z\M � MP[Z\U �
`TMPQ\M g � M)g\GJU5p+I)]j`TIPGJyjsG_ `TMPQ _J÷ g5R �_ ]3M �_ ]_J÷ g5RÉ«9R3A'M � @õé�@ìw g � M � Z\MP¥�¦²b×FBb~M �k [Â±MPZiIPGº]jMPh � Z\MP[w�]jMlnIPQ
UJMPZ\M)sg\I ½ IP]3w © ¡+G_ ]3MPr=M�w�]jMl)I)Q UJMPZ\MPsg\M)ý�R3IPG `TMPQ5R Ð�� Z\M)[w=]3Mlnsh\sÁ�JMPUJI ½ IP]3w © ¡+G_ `TMPQ _ U w=]3Mlnsh\sÁ�JMPUJM)ý�R3IPG
r<dëk�b � Z\MP[w�]jMlnIPQ ç�STMPè�g\I ½ IP]3w)©¡+G_ r<d�kNE3MÉw=]3Ml)IPQ ç�STMPèÁg\M)ý�R3IPG Y�R3oJZ � Z\MP[w�]jMl.)�¦³þ � MPUJI ½ IP]3wP©�¡+G_ Y�R3o_ Q
w=]3Ml.)�¦³þ � MPUJMPý�RTIPG ZiU�R Ð�� Z\MP[w�]jMl)I)Q ¹�g\MPGJMPsg\I ½ IP]3wP©�¡+G_ ZiUJw=M w=]3Ml)IPQ ¹g\M)GJMPsg\MPý�R3I)G w � E3M `TMPQ _ w=]3Ml)I�!Jg5R)l
]� `TMPQ � w=MX`Ta\MXg\MX]3M`Ta\MXw `TMPQ � w � ¼Ï_ GJMP]jI � Z�)�¦³b¨FHb_ ]jw�G � w=�T[Â±M)Z\G�R Ðc� �-« kºg � M�`Ta\M)g\M p
w=]3Ml)IPQ ½ Î GJM)sg _ A.F ½ ]3IPsG G�/±M�0�g\M � g\MPZ � @ îï@ ]jM)h _ ]jM � Z\Mu�JA'ZiÔ=Z k � Î-1 p G � g � UJMPZ STb � GJMP[`TIPGJIP]3IP�TGJM
½ Î GJZ\M)oJM�¢ LNMPQ\Z _ ]3M � giMË�JA'Z\Ô�Z k � Î21 pùG � g h\sÁ� � S3b � GJM)[`3I)GJIP]jI)�3GJM ½ Î GJZ\M)oJM�r�d�k�b_ ]jM � g\M�JA'Z\Ô�Z k � Î21 p G � g
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ç�S�pÈSTb � GJMP[`TIPGJI)]jIP�TGJM ½ Î GJZ\M)oJM#Y�R3oJZ _ ]3M � giM��JA=Z\Ô=Z k � Î21 pÈG � g�Õ<þ �'� STb � GJMP[`TIPGJIP]3IP�TGJM ½ Î GJZ\MPoJM�IP¡+ÿ � ]3M � g\M
�JA'Z\Ô�Z k � Î21 p�G � g\MP¶�b~w � STb � GJMP[`TIPGJIP]3IP�TGJM ½ Î GJZiMPoJM�� � GJM)]_ ]3M � giM±�JA'ZiÔ=Z k � Î-1 p�GJg5R � A=Z�l#STb � GJMP[`TIPGJIP]3IP�TGJM
½ Î�GJZ\M)oJM Õ-b¨FHbcZ _ ]3M � g\Mí�JA'Z\Ô�Z k � Î 1 p+G � g w k � �k � � _ S3b � GJM)[`3I)GJIP]jI)�3GJM ½ Î�GJZ\M)oJM Ã�S ��� �J]jM � g\Mì�JA'Z\Ô�Z k � Î 1 p
G � giMPUJs � R¯bcIPG � `T¡+MPIPG � STb � GJMP[`TIPGJIP]3IP�TGJM ½ Î�GJZ\M)oJM�S3M � MP]_ ]jM � g\M-�JA=Z\Ô=Z k � Î 1 pHGJg5R3IPbc[g\M�STb � GJMP[`TIPGJIP]3IP�TGJM
½ Î GJZ\M)oJMq`Ta � ]jM � g\Mq�JA=Z\Ô=Z k � Î21 p�G � g � I��Jg5RÑIP]3a\MPG ø g�p'A=MPZ\M � STb � GJMP[`TIPGJIP]3IP�TGJM ½ Î GJZ\MPoJM°@'ô @=`Ta\giMq]jM)r9p
w=ZiMP� ¼ ]jMPr�MÇw=]3Ml)IPQ¯w=M)Z\MPsg\MPý�RTIPG�`Ta\giM�`TMPQ�pTw�Z\MP� ¼ `TMPQ _ Uw=]3Mlnsh\sÁ�JMPUJM)ý�R3IPG`3aig\M�r<d�k � w=Z\M)� ¼ w�]jMlnIPQ
ç�STMPèÁg\M)ý�R3IPG`3aig\M�Y�R3o5p¾w=Z\M)� ¼ Y�R3o_ Q¯w=]3Ml.)�¦³þ � MPUJMPý�RTIPG�`Ta\giM�IP¡+ÿ#M p¾w=Z\MP� ¼ IP¡+ÿ#MPg\M�w=]3Ml)UJ¶=bcw=M)UJMPý�R3IPG
`Ta\g\MÇ� � G�C w=Z\MP� ¼ � � GJM ÷ g\M p�w�]jMlnIPQuA'Z\Ml)è�g\MPý�R3IPGX`Ta\g\MÇÕ<b×FBbPp¾w=Z\M)� ¼ Õ-b¨FHb_ Q¯w�k%� �k � � _ } MPý�R3IPGX`Ta\g5RTS �N� p
w=ZiMP� ¼ R3S ���_ UJMPUJs � p�b~I)G5p¾`T¡+MPIPGJZiMPý�R3IPGX`Ta\g\MÇSTM � C w=Z\MP� ¼ STM � M ÷ g\M p�w�]jMl\¿�[giM } MPý�R3IPGX`Ta\g � ]æI
�Jg¸p�w�Z\MP� ¼
`Ta\g � ]ßI
�Jg5RfIP]3a\MPG ø g¸pqA'MPZiMPUJMPý�R3IPG @Ñú#@uU IP�º`Ta\MPS_ GJM ]3M��=MPZ I)A�p¨r=U `Ta\STg _J� sg\o Z _ Z\U�R Ð ½ Î I � [g\MP�
UJMP�TZ _ GJ¶�MPZ `TMPaiMPIPw=ETIPZiIPG U IP�f`Ta\MPS_ G � `TMPQ5R|h\sÁ�5p�A�p¨r=U `Ta\STg _J� sg\o Z _ ZiU�R Ð ½ Î I � [g\MP�ßUJMP�TZ _ G5p�h\sÁ�5p
`TMPa\MPI)w=ETIPZ\IPG UJIP� `Ta\MPS_ G5p¯r�dPÎ�ç�S�puIPA�p¨r=U `Ta\STg _J� sgio Z _ Z\U�R Ð ½ Î�I � [g\MP� UJMP�TZ _ G � Ì Î�S�pu`TMPa\MPIPw�ETIPZ\IPG
UJIP� `Ta\M)S_ G.p Y¸RTo5pìÕ-þ � pìA�p¨r=U `Ta\STg _J� sg\o Z _ Z\U�R Ð ½ Î�I � [g\MP� UJM)�3Z _ G5pìÕ-þ � pì`TMPa\MPIPw�ETIPZ\IPG UJI)� `Ta\MPS_ GJM
IP¡+ÿ#MP¶=bcw9p�A9p¨r=U·`Ta\STg _J� sgio°Z_ ZiU�R Ð ½ Î I � [g\MP�ÜUJMP�TZ _ GJZ\¶�b~wÖp�`TMPa\MPIPw�ETIPZ\IPG·UJI)�§`Ta\MPS_ G�C��TG�C§A'Z�l±IPA9p¨r=U
`Ta\S_ GJMPZ\sg\oÉZ_ Z\U�R Ð ½ Î I � [giMP��UJMP�TZ _ GJ[A'Z�l�`TMPa\MPIPw�ETIPZ\IPGÉUJIP�Ñ`3aiMPS_ G5p�Õ<b×FHb)p�w�k�� �k � ��p�IPA9p¨r=UÉ`3aiS3g _J� sg\o
Z _ Z\U�R Ð ½ Î I � [g\MP�¯UJMP�TZ _ GJ[w�k%� �k � �%p\`TMPa\MPI)w=ETIPZ\IPG�UJIP�¯`Ta\MPS_ G�Ã�S ��� } MPUJs � pHb~I)G5pÇ`T¡+MPIPG.pÇA9p×r�U�`3aiS3g _J� sg\o
Z _ Z\U�R Ð ½ Î I � [giMP�{UJM)�3Z _ GJZ\MPUJs � p�b~I)G5p�`T¡+MPIPG5p�`TMPa\MPIPw�ETIPZ\IPG?UJIP�°`Ta\MPS_ G�C°STM � MPI)]j[g\M p�A'M p¨r=UÉ`3aiS3g _ GJMPZ\sg\o
Z _ ZiU�R Ð ½ Î I � [g\MP��UJM)�3Z _ GJMPIPZ\[g\M p�`3M)a\IPw=ETIPZiIPGxUJIP�º`Ta\MPS_ GJM ��F � A'MPr=UxI)w=® V g _ ¶ `Ta\MPG ø g¸p�`Ta\MPg _ G V @3�ï@
UÉ]jMPrÖp�IP]3IP¡+a\MPw�FHG£]3m�MPb)p'IP]3^#M)¶ hisÁ�5p�I)]jIP¡+a\M)wFHG?¢ L�MPGJMPb)p<IP]3^+MP¶xç�S�p�IP]3IP¡+a\MPw�FHGÉç�S3I)] � p�IP]3^+MP¶ Õ-þ � p
IP]3IP¡+a\MPw�FHG°Y�R3GJMPb)pHIP]3^#M)¶=MP¶�b~wÖpHIP]3IP¡+a\MPwFBGJMP¶=bcw=IP]3a\MPGJM)bPpiIP]3^+MP¶ÄA'Z�l�IP]jI)¡#aiMPwFHGüA'GJMl)b)pHIP]3^#M)¶Éw�k%� �k � � _
IP]3IP¡+a\MPw�FHGuw k � �k � ��g5R3IP]�l)a\MPGJM)bPp¬IP]3^+MP¶=MPUJs � pjb~I)G5pz`3¡+MPI)G5pJI)]jIP¡+a\M)wFHGJMPUJs ��� gübcG_+� `T¡#M)G_ IP]�l)aiMPGJMPb)pJI)]j^+MP¶ _ [g\M p
IP]3IP¡+a\MPw�FHG� GJMPb)p�IP]j^+MP¶ Z\U�RºI)]jIP¡+a\M)wFHGxZ\sGJM)bPp�IP]3^+M���M ]3M �JGJM � Õ � ] ½ Î
GJZ\MPoJM } I
�¬`3a�p � Õ `Ta\M)Z\MPoJM
} I
� ½ Î G.pqgiIP® ½ Î GJZiMPoJMïU � g kNUnlì`Ta\MPZ\MPoJM �q� g k�g�l)��M `Ta\MPZ\M)oJM U � g k�U�l ½ Î GJZ\MPoJM �q� g k � @4�0@�U ¼ sg\GJbcG�R
ç�S�p+I)A�p¨r=UÝIPw=® V g _ ¶¸R£�JGJ¶�MPUJM GJ^ � Mìb �J� g\MPb_ E k�U_ IPZ\bcIPS�lnGJM UJM ½ MP]3b~M } IPS�l)GJM �J]jZ _ ]� GJM ½ Î GJZ\M)oJM � `Ta\M)Z\MPoJM� ]3IPS�l)GJM � `Ta\MPZ\MPoJM � `TMPQ _ } IPS�lnGJMä�JE°`3M)QÝ�J]°`3aiMP[Z\MPUJs � R Ð ¡+b�R Ð Z�©�G�R·U?w=M
� kNUJMäA=Z�lnQ\M ½ Î g\MP¶�R·�J]3MPw�M
� k�UJM
A'Z�l)QiMìA=U�FHg\MPU_ E ¼Ï_ ]� U5p�w=M
� kNA'Z�lùA'MPbcg\IPGfG.p+g\Z\s]3MPU k�U_ ET[g _ E?�J]� UJZ\w�M
� k�A'Z�lùA'MPbcg\IPGfG.p+g\Z _J÷ g5R£«�R3A_q÷ g5R
U k�U k�[w=GÝ�JE£«9R3A'STMP« �JE£«9R3A'MPI��JSTIPGJb_ E�w�]_ lÛ �b � w Z } MP[Z _ IPGÝIP]3^#M)[w Z } M)[Z _ IPGÝIP]j^+MPG V @5� @ï¿�IPG
G ©�G�FHg5R Ð ¹giMPg � @

h\MP��g5R)l§� ]� K3MP«-M)IPA'bcU Î r=MPU � wÖp � STÒ } MPw w¸R Ð g\Z k�IPÕ<UJb_ E k w9p¨]3w=sZ\[ � g _ E k A kH�JSTÙ=MP« _ E k
A'MPÕÁFHIP] �_ �_ I � ]jI)G w��TMP¡+MPGJÕ-o k p·A'MPñ�g\Z _ [g5RT]jMPr K L�O G_ K LN]jM)Q�FHIPG G5p·�PRT]jMPr } ¡+MPGJÕ<o k � w��3û�p ��6�� G
�JG � giM p]3MPIPr ¡+UJADR ¡+UJA ¿�IPG ]jM�Ã ¡+UJMÉ�JM)]jsG�FHI)G @ ÆÈ@ w �PRT]jMPr K3MP«-M)IPA'g�l��J]� E } MPI � [g _
S kN�JE � GJZ _ ]3MP�TZ k�STMPw ¿�I)G G5pæ�)R3]jM)r=MP¡+MPGJÕ<o kNZ\Ml)Z � GJI � Z\sw=Zi]jM � IPg\yzMüKª©�T[STMPè87Jbc]jM)w=M } I)GJyzM � w�]_ lÛETM p ½ Î GJMPUJM p
Z Î �_ lÛI)G ]3M } �TZ _ GJZ k�STMPw ¿�IPG w g5R �� GJZ _ ]3Z k�STM � G_\Ð IPGJyjM � w=]_ lÛETM p ½ Î GJMPUJM pÍZ Î �JMl ½ ]3IPG @ à @ w �J]� E
K3MP«-MPI)A'g�l��J]� E r=s � Ì Z\IPw S k��JE � GJZ _ ]3MP��pÍK L�OTR3STMPw ¿�IPG G5p´�PRT]jMPr�MP¡+MPGJÕ-o k�ZiMl�Z� GJI � Z\sw�Z\]3M � IPg\yjM � w¸RTZ5R
bcMP¡+MP¶ � g\MP[Z _ IPG ]3M } �TZ _ GJZ k�STMPw ¿�IPG w g5R �� GJZ _ ]3Z k�STM � G_\Ð ¶ � g\MP[ZiM ½ ]3IPG @ é�@ w=�)R3]3MPr KjMP«<MPIPA'g�l
�J]� E IP]3^�kNIPG S kN�JE �JGJZ _ ]3MP��pËK LNO3R3STMPw ¿�IPG G.pu�)R3]3MPr=M)¡#M)GJÕ-o k�Z\Ml·Z� GJI � Z\sw�Z\]jM � IPg\yjM � G_ ¡ � giMP[Z _ IPG ]3M
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} �TZ _ GJZ k�STMPw ¿�IPG w g5R �� GJZ _ ]3Z k�STM � G_ G_ ¡ � g\MP[Z\M ½ ]3IPG @ îï@ w �)R3]3MPr KjM)«-MPIPA=g�l��J]� E � GJUJIPg�9ÖC
S kN�JE?�JGJZ_ ]jMP��p-K L�O3R3STMPw ¿�IPGºG5p-�PRT]jMPr�MP¡+MPGJÕ-o k�ZiMlnZ � GJI � Z\sw=Z\]3M � I)g\yzM � Õ<þ ��� g\MP[Z _ IPG�]jM } �TZ _ GJZ kNS3M)w ¿�IPG
w|g5R{�� GJZ _ ]3Z k STM � G_ Õ<þ ��� g\MP[ZiM ½ ]jI)G @�ô³@�w|�)R3]jM)r|KjM)«-MPIPA=g�l��J]� E } M)A'MPÕ _ S k �JE � GJZ _ ]3MP�TZ k STMPwx¿�IPGÄG5p
�)R3]3MPr=MP¡+MPGJÕ<o k Z\Ml)Z � GJI � Z\sw�Z\]jM � IPg\yjM � SÏÎ�Q�l)Zi`3]3IPG�lÈK L�O _ IPG ]3M } �TZ _ GJZ k S3M)w7¿�I)G wug5R �� GJZ _ ]3Z k STM � G_ SªÎ�g�lnG_ `T¡+g\M
STÕ k�I ½ U�RPl3�J] � ]3g¸p�UJM � g`T¡+MHS k�bcMHA'M)«-MP[`T]3GnlnG_ @Èú#@3w¯�)R3]3MPruK3MP«-MPI)A'g�lH�J]� Eï]3MPg5C S kN�JE � GJZ _ ]3MP�TZ kNSTMPwÜ¿�I)G G5p
�)R3]3MPr=MP¡+MPGJÕ<o kNZ\Ml)Z � GJI � Z\sw�Z\]jM � IPg\yjM'¿�s � Ì RÍ]� A kHè;:�R Ð STb~MPI)¡#GJM�w _ U_ IPGu]3M } �TZ _ GJZ k�STMPw{¿�IPGuwÑg5R�� GJZ _ ]3Z kNSTM � G_
IP¡ � Q k��ël+]jM=S3bcMPIP¡ � Q k�bcsg\GJb � g�ã%ãcgiMPg\s ½ ]3IPG @
�ï@Jw·�)R3]3MPr°K3MP«<MPIPA'g�l'�J]� E)R Ð ��U�CS kN�JE � GJZ _ ]3MP�TZ kNSTMPw·¿�IPG¯G5p
�)R3]3MPr=MP¡+MPGJÕ<o kNZ\Ml)Z � GJI � Z\sw�Z\]jM � IPg\yjM=IP]3ETMPw=IP�TIPbcIPG�]jM } �3Z _ GJZ kNSTMPw{¿�I)GËwÑg5RÍ�� GJZ _ ]3Z k�STM � G_ IP]3ETMPw=IP�T]3Ml��JE
½ ]3IPG @<�0@Bw��)R3]3MPr�K3MP«-MPI)A'g�l#�J]� E)R Ð µ�w�k´S k��JE � GJZ _ ]jMP�TZ k�STMPwº¿�IPG{G5p��)R3]3MPr=M)¡#M)GJÕ-o k�Z\Ml)Z � GJI � Z\sw�Z\]3M � IPg\yjM
UJM� V g � g\MP[Z _ I)G¤]jM } �TZ _ GJZ k�STMPwß¿�IPGÄwfg5R��� GJZ _ ]jZ k�STM � G_ UJM� V g � g\MP[Z\M ½ ]jG�FHI)G } I�� �� ]3GJZ � M
¹giMP[Z\Z V @� @
wx�)R3]3MPr|K3MP«-MPI)A'g�lä�J]� E } M � Õ _ l#S k��JE � GJZ _ ]jM)�3Z kNS3M)wx¿�IPG?G.p��)R3]3MPr=MP¡+MPGJÕ<o kNZ\Ml)Z � GJI � Z\sw�Z\]jM � IPg\yjM � `TIPGJç�S
¿�IPG{]jM } �3Z _ GJZ k STMPwß¿�I)G°wÝg5R��� GJZ _ ]3Z k STM � G_ `TIPGJç�S)R��� ]3M � gÄ`T¡+MPg\MPZ\M)¡#M)g\G_ UJMP`TIPGJç�S � @�Æ=�\@iwº�)R3]jM)r
K3MP«-MPI)A'g�l��J]� E{`3I)G\Y k [A'M)g\M S k �JE � GJZ _ ]jM)�3Z k S3M)wx¿�IPG?G.p��)R3]3MPr=MP¡+MPGJÕ<o k Z\Ml)Z � GJI � Z\sw�Z\]jM � IPg\yjMäI)��G�FHg5R Ð UJSTh
¿�IPG»]3M } �TZ _ GJZ k�STMPw ¿�IPG»w g5R¤�� GJZ _ ]jZ k�STM � G_ IP]3s � G_ I)��G�FHg\MPI � V ��G�FHgi]jMPs ½ ]jIPG @0Æ5ÆB@ w �)R3]3MPr KjMP«<MPIPA'g�l
�J]� EØÕ-þ ��� S k��JETZ\s]_ IPGÜGJZ _ ]jM)�3Z kNS3M)wÉ¿�I)GüG5pB�)R3]3MPr�MP¡+MPGJÕ-o k�Z\MlnZ � GJI � Zisw=Z\]3M � IPgiyzM } w�k�IPbcIPGü]3M } �TZ _ GJZ kNS3M)w
¿�IPG|w g5R»�� GJZ _ ]3Z kNSTM � G_ U�R»�J] � ]3g¸p+UJM � g `T¡#MíS kNb~MPA=MP«-MP[wÖp¨Z5R3�TZ _ IPG @ËÆ à @ w �)R3]jM)r K3MP«<MPIPA'g�lì�J]� E
¥�¦²MPg\MPgiM p0S k��JE � GJZ _ ]jM)�3Z kNS3M)w ¿�IPG G5p0�)R3]jM)r=MP¡+MPGJÕ<o kNZ\Ml)Z � GJI � Z\sw=Zi]jM � IPg\yzM)ZÛ©�[g k�IPbcIPG ]jM } �TZ _ GJZ kNS3M)w ¿�IPG
w g5R �� GJZ _ ]jZ kNS3M � G_ U�R �J] � ]jg�p UJM � g `3¡+M7S kNb~M¯A'MP«<MP[`TZ�FHg\G_ @ ÆWé�@ w �)R3]3MPr K3MP«-M)IPA'g�l¯�J]� E
Õ-M)b×FHb � S kN�JE � GJZ _ ]3MP�TZ k�STMPw ¿�I)G G5pí�)R3]3MPr=MP¡+MPGJÕ<o kNZ\Ml)Z � GJI � Z\sw�Z\]jM � IPg\yjM � `T¡+MPSTIPGJIPbcIPG ]jM } �TZ _ GJZ kNS3M)w
¿�IPG»w g5R¤�� GJZ _ ]jZ k�STM � G_ `T¡#M)g\G_ `T¡+g\M0STÕ k�I ½ � @ùÆ5îï@ w �)R3]3MPr KjM)«-MPIPA=g�lä�J]� EÉ`TMPa } MP[Z\M³g_ U� GJ[w�k�! �
� ]3ýJZ\MPr�b~I)GÜGJZ _ ]3MP�TZ k STMPw·¿�I)GÜG5pJ�)R3]jM)r=MP¡+MPGJÕ<o k Z\Ml)Z � GJI � Z\sw=Zi]jM � IPg\yzM�giZ5RËb~MP¡ _ IPG¯]3M } �TZ _ GJZ k S3M)w·¿�IPG7w
g5RÜ�� GJZ _ ]3Z k STM � G_ w�]�l pH�TM � Z\M�¿ � p=Y � ��� MPg¤h Þ g\G_ @�Æô0@Èw?�PRT]jMPr?KjM)«-MPIPA=g�l-�J]� E � I
d�Q _ d�sS k �JE � GJZ _ ]jM)�3Z k S3M)w
¿�IPGÜG5pH�)R3]jM)r=MP¡+MPGJÕ<o kNZ\Ml)Z � GJI � Z\sw=Zi]jM � IPg\yzM�UJMP¶ } MP[Z\MPIP��UJb~MP[ZiM<ã%g5R3I)GJÒ } MP[Z _ IPGü]3M } �TZ _ GJZ k�STMPwÄ¿�IPGüw
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