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àNÞ,Ü?ë�ãQî�æ�ê�à�çHæ�ê�ìUãNÜ�Ü?æ�Ü  �(�) *+) ï � �����  B�""����G5# �
�&ß¸àNáJB�" ����G�#5Y�= ��< �LB+�*>;\Hï�ä�ë�æ
Ü?æ6ä�àQß�çHæ�Ü�ê�æ6Þ�çHæ6á&ê�ë�ãQá�ãNê�ä�æ6á�Ü�#�ô

: �



� ß�ä�ë�æ0çNÝUÜ?ä�á?Ý�ð�í�ä?Ý�àNÞ�àQß+ä�ë�æ 6�;��)æ6á�á�àNá�Ü&ê6ãQÞyð�æ0æ�Ü?ä?Ý�â0ãQä�æ�ç " � � 2�� � 2  �(�) *+) ï�÷NÝUãjãjê�àNÞHß¸í�Ü4Ý�àNÞ
â0ãQä�á?Ý�õ #�ï�ä�ëHÝUÜ&ê6ãQÞ�ð�æ,æ�õ�îHì�àQÝ�ä�æ�çyðHòyÜ?æ6ä�ä?Ý�Þ�å¡ä�ë�æ,æ�çNÝ�ä?Ý�Þ�åyê�àHÜ?ä�Ü�ä�à¡ð�æ
Ý�ÞH÷Næ6á�Ü?æ�ì�òyî�á�àNî�àNá�ä?Ý�àNÞ�ã�ì$ä�à
ä�ë�æ�ß¸á�æ�.Ní�æ6Þ�ê�Ý�æ�Ü�àQß�ä�ë�æoæ6á�á�àNá+î�ãQä�ä�æ6á�Þ�Ü�Ý�Þ�.Ní�æ�Ü?ä?Ý�àNÞ�ô��Nà�ïHß¸àNá+æ�õ�ãQâ,îHì�æNïHÝ�ß$ä�ë�æ&Ü?í�ð�Ü?ä?Ý�ä�í�ä?Ý�àNÞ ��� �
ÝUÜ�ä�æ6Þ�ä?Ý�â,æ�Ü�â,àNá�æoì�Ý�éNæ�ì�òyä�à,à�ê6ê�í�áoä�ë�ãQÞ�� ��� ï�Ý�ä�Üoê�àHÜ?ä�ÝUÜ�â0ãNçHæ
àNÞ�æ&ä�æ6ÞHä�ë�ãNÜ�â
í�ê�ë�ô�ø+ëHÝUÜ
è+Ý�ì�ì$òNÝ�æ�ìUç�ã,â,àNá�æ&Ü?æ6Þ�Ü4Ý�ä?Ý�÷Næ,ê�àNâ,î�ãQá?ÝUÜ?àNÞ 8�÷Qã�ì�í�æ�Üoê�ì�àHÜ?æ6á�ä�à,ä�ë�æ&â
Ý�ÞHÝ�â
í�â è�ë�æ6Þ�ä�ë�æ
çHà�ê�í�â,æ6ÞHä�Ü
ãQá�æ$Ý�Þ�çHæ6æ�ç¡çHí�îHì�ÝUê6ãQä�æ�Ü$í�Þ�çHæ6á$ä�ë�æ�â,à�çHæ�ì�Ý�Þ�.Ní�æ�Ü?ä?Ý�àNÞ  çNÝ�1�æ6á�æ6Þ�ê�æ�Ü$çHí�æ�ä�à&ê�àNâ,â,àNÞ�6�;���æ6á�á�àNá�Ü�#�ï
ãQÞ�ç,ß¸í�á�ä�ë�æ6á�ã�è�ã�ò
ß¸á�àNâ ä�ë�æoâ
Ý�ÞHÝ�â
í�â�è�ë�æ6Þjä�ë�æ6ò¡ãQá�æoÞ�àNä  ä�á�í�æoçNÝ�1�æ6á�æ6Þ�ê�æ�Ü�#�ô
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�´ëHÝ�ì�æ�ä�ë�æ�ä�ë�á�æ6æ�ð�ãNÜ4ÝUê+æ�çNÝ�ä?Ý�Þ�å
àNî�æ6á�ãQä?Ý�àNÞ�Ü  çHæ�ì�æ6ä?Ý�àNÞ�ïNÝ�Þ�Ü?æ6á�ä?Ý�àNÞ�ï�ãQÞ�ç,Ü?í�ð�Ü?ä?Ý�ä�í�ä?Ý�àNÞ #�ãQá�æ�Ü?í �¡ê�Ý�æ6ÞHä
ä�àjê6ãQî�ä�í�á�æ0ã�ì�ì+î�àHÜ�Ü4Ý�ðHì�æ¡çNÝ�1�æ6á�æ6Þ�ê�æ�Ü&ð�æ6ä?è+æ6æ6Þyä?è+àjÜ?ä�á?Ý�Þ�åHÜ6ï�ä�ë�æ0Ü?æ6ä
ê6ãQÞyð�æ0Ü?í�î�îHì�æ6â,æ6ÞHä�æ�çlè+Ý�ä�ë
â,àNá�æ
Ü?àNî�ëHÝUÜ?ä?ÝUê6ãQä�æ�ç�àNî�æ6á�ãQä?Ý�àNÞ�Ü�ä�à,ð�æ6ä�ä�æ6áoâ,à�çHæ�ì+ãQÞjí�Þ�çHæ6á?ì�òNÝ�Þ�å�æ6á�á�àNá�î�á�à�ê�æ�Ü�Ü6ô � Þ�ä�ë�æ,ê6ãNÜ?æ&àQß
6�;��oïNÝ�ä+â0ã�ò
ð�æ&çHæ�Ü4Ý�á�ãQðHì�æoä�à
ãNç�ç�ù6Ü?îHì�Ý�ä�ú,ãQÞ�ç�ù�â,æ6á�åNæ�úoàNî�æ6á�ãQä?Ý�àNÞ�Ü$ä�à
ãNê6ê�àNí�ÞHä�ß¸àNá+â
ÝUÜ?ä�ãQéNæ�Ü�Ý�Þ
Ü?òHâ
ð�àQì�Ü?æ6åNâ,æ6ÞHä�ãQä?Ý�àNÞ�� ���4ô�ø+ë�æ&á�æ�ê�í�á�á�æ6Þ�ê�æoß¸àNá � 2 ����D�ïHß¸àNá�æ�õ�ãQâ,îHì�æNï�è+àNíHìUç¡ä�ë�æ6Þjð�æ�ê�àNâ,æ�9
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: � � ��� � : � I � �  � #

6�ä�ë�æ6á�àNî�æ6á�ãQä?Ý�àNÞ�Ü�Ü?í�ê�ë,ãNÜ�ä�á�ãQÞ�Ü?î�àHÜ4Ý�ä?Ý�àNÞ�Ü�ê6ãQÞ0ã�ìUÜ?àoð�æ�Ü?í�î�î�àNá�ä�æ�ç�ô � Þ
åNæ6Þ�æ6á�ã�ì4ïHãNÜ�ì�àNÞ�å&ãNÜ�ä�ë�æ
ÞHí�â
ð�æ6á�àQß�Ü?òHâ
ð�àQìUÜ�Ý�ÞH÷NàQì�÷Næ�ç  ä�ë�æ&ù�ì�àHàNéHñ¸ð�ãNê�é�ú+#�ÝUÜ�ð�àNí�Þ�çHæ�ç�ïHä�ë�æ+á�æ�ê�í�á�á�æ6Þ�ê�æ�ê6ãQÞ
ð�æ�ãQí�åNâ,æ6ÞHä�æ�ç
è+Ý�ä�ë�àNí�ä�ê�ë�ãQÞ�åQÝ�Þ�å0ä�ë�æ&ê�àNâ,î�í�ä�ãQä?Ý�àNÞ�ã�ì�ê�àNâ,îHì�æ�õHÝ�ä?ò¡àQß�ä�ë�æ
ã�ì�åNàNá?Ý�ä�ë�âjô

�"!�� �).0=2@Z:
+�8��;:3128�.0/
/�àNá�æ�õ�ãNê�äoçHí�îHì�ÝUê6ãQä�æ�Ü6ï�ä�ë�æ
çNÝUÜ?ä�ãQÞ�ê�æ
á�æ6ä�í�á�Þ�æ�ç¡ðHòjãQÞHò¡àQß�ä�ë�æoß¸àNí�áoã�ì�åNàNá?Ý�ä�ë�â0Ü�àQß��Næ�ê�ä?Ý�àNÞ � è+Ý�ì�ì
æ�Ý�ä�ë�æ6á�ð�æ���àNá�ã�Þ�æ6åHãQä?Ý�÷Næ$ÞHí�â
ð�æ6á�ä�ë�ãQä�åNá�àQè�Ü�Ü?â0ã�ì�ì�æ6á$ãNÜ�ä�ë�æ�ì�æ6Þ�åNä�ë�Ü�àQß�ä�ë�æ+çHà�ê�í�â,æ6ÞHä�Ü�Ý�Þ�ê�á�æ�ãNÜ?æNô
/�àNá�çNÝUÜ�Ü4Ý�â
Ý�ìUãQáoçHà�ê�í�â,æ6ÞHä�Ü6ïHä�ë�æ�â0ã�õHÝ�â
í�â�çNÝUÜ?ä�ãQÞ�ê�æoåNá�àQè�Ü�ìUãQá�åNæ6á�ãNÜ$ä�ë�æ�ì�æ6Þ�åNä�ë�Ü$Ý�Þ�ê�á�æ�ãNÜ?æNô � ä$ÝUÜ
ã�ì�è�ã�ò�Ü�ä�ë�æ,ê6ãNÜ?æ&ä�ë�ãQä�ï�ß¸àNáoã0åQÝ�÷Næ6Þ .Ní�æ6á�òNï�ã0Ü?â0ã�ì�ì�æ6á&çNÝUÜ?ä�ãQÞ�ê�æ0ê�àNá�á�æ�Ü?î�àNÞ�ç�Ü�ä�à¡ã,ð�æ6ä�ä�æ6áoâ0ãQä�ê�ë�ô
� ÞyàNá�çHæ6áoß¸àNáoä�ë�æ
á�æ�Ü?íHì�ä�Ü�ß¸àNá&çNÝ�1�æ6á�æ6ÞHä .Ní�æ6á?Ý�æ�Üoä�à¡ð�æ¡ê�àNâ,î�ãQá�ãQðHì�æNï�ë�àQè+æ6÷Næ6á�ï�Ý�äoÝUÜoÞ�æ�ê�æ�Ü�Ü�ãQá�ò�ä�à
Þ�àNá�â0ã�ì�Ý�ó6æ&ä�ë�æ&çNÝUÜ?ä�ãQÞ�ê�æ�Ü6ô

� ß&ä�ë�æjä�ãQá�åNæ6ä
Ý�ÞHä�æ6á�÷Qã�ìoÝUÜ � � � : �4ï�è�ë�æ6á�æ �yá�æ6î�á�æ�Ü?æ6ÞHä�Ü0ãyî�æ6á?ß¸æ�ê�ä0â0ãQä�ê�ë´ãQÞ�ç : ãlê�àNâ,îHì�æ6ä�æ
â
ÝUÜ?â0ãQä�ê�ë�ï�ä�ë�æ6Þ¡ä�ë�æoß¸àQì�ì�àQè+Ý�Þ�å
ß¸àNá�â
íHìUã
î�á�àQ÷NÝUçHæ�Ü�ãQÞjãQî�î�á�àNî�á?ÝUãQä�æoâ0ãQî�îHÝ�Þ�å�9

� � � � � 2 ��� � ��� (�� �)� � � ��� (������� ��� (�� �)� � � ��� (��  �+#

è�ë�æ6á�æ � 2�� � 2 ����ãQÞ�ç �	"�� � 2 ����ãQá�æNïQá�æ�Ü?î�æ�ê�ä?Ý�÷Næ�ì�òNïNä�ë�æ+â
Ý�ÞHÝ�â
í�â ãQÞ�ç&â0ã�õHÝ�â
í�â)î�àHÜ�Ü4Ý�ðHì�æ�çNÝUÜ?ä�ãQÞ�ê�æ�Ü
ß¸àNá�ä�ë�æ&ê�àNâ,î�ãQá?ÝUÜ?àNÞ0Ý�Þ�.Ní�æ�Ü?ä?Ý�àNÞ�ô
ÛoÜ�Ü?í�â
Ý�Þ�å´ãyß¸íHì�ì�ñ4çHí�îHì�Ý¸ê6ãQä�æ�ê�àNâ,î�í�ä�ãQä?Ý�àNÞ�ï&ãQÞ�ç´â0ãQéNÝ�Þ�å�ê�æ6á�ä�ã�Ý�Þ�á�æ�ãNÜ?àNÞ�ãQðHì�ælãNÜ�Ü?í�â,î�ä?Ý�àNÞ�Ü

ãQð�àNí�ä�ä�ë�æ
ê�àHÜ?ä+ß¸í�Þ�ê�ä?Ý�àNÞ�Ü6ï�ä�ë�æoâ
Ý�ÞHÝ�â
í�â�ÝUÜ�àNð�ä�ã�Ý�Þ�æ�ç¡è�ë�æ6Þ�ã�ì�ì�àQß�ä�ë�æ&ê�ë�ãQá�ãNê�ä�æ6á�Ü$Ý�Þjä�ë�æ .Ní�æ6á�ò
â0ãQä�ê�ë¡ä�ë�æ
ç�ãQä�ãQð�ãNÜ?æ&çHà�ê�í�â,æ6ÞHäoãQÞ�ç¡ä�ë�æ6á�æ
ãQá�æ&Þ�à,æ�õ�ä�á�ã�ï�í�Þ�â0ãQä�ê�ë�æ�çjê�ë�ãQá�ãNê�ä�æ6á�Ü6ô � ß$ä�ë�æ .Ní�æ6á�ò
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6�á�ï�â,àNá�æ&Ü4Ý�â,îHì�òNï � 2�� � 2 ��� � � � � + ��� è�ë�æ6Þjä�ë�æ&ê�àHÜ?ä�Ü�ãQá�æ&ê�àNÞ�Ü?ä�ãQÞHä�ôø+ë�æ¡â0ã�õHÝ�â
í�ârçNÝUÜ?ä�ãQÞ�ê�æNï+àNÞ�ä�ë�æ¡àNä�ë�æ6á,ë�ãQÞ�ç�ï$ÝUÜ,çHæ6ä�æ6á�â
Ý�Þ�æ�ç�ðHòlä�ë�æ�.Ní�æ6á�ò�ãQÞ�ç�ä�ë�æjÜ?æ6ä
àQßoã�ì�ìoÜ?ä�á?Ý�Þ�åHÜ
è+Ý�ä�ë�ä�ë�æjÜ�ãQâ,æ,ì�æ6Þ�åNä�ë´ãNÜ&ä�ë�æjç�ãQä�ãQð�ãNÜ?æ¡çHà�ê�í�â,æ6ÞHä�ô � ß&ä�ë�æ¡ê�àHÜ?ä
ß¸í�Þ�ê�ä?Ý�àNÞ�Ü,ãQá�æ
í�Þ�ê�àNÞ�Ü?ä�á�ã�Ý�Þ�æ�ç�ï�ä�ëHÝUÜ&Ý�ÞyÝ�ä�Ü?æ�ì�ßoð�æ�ê�àNâ,æ�Ü
ãQÞlàNî�ä?Ý�â
Ý�ó�ãQä?Ý�àNÞ�î�á�àNðHì�æ6âjô�/�àNá�ä�í�Þ�ãQä�æ�ì�òNï�ß¸àNá
ê�àNÞ�Ü?ä�ãQÞHä
ê�àHÜ?ä�Üoä�ë�æ6á�æ,ÝUÜ
ã�Ü4Ý�â,îHì�æjê�ì�àHÜ?æ�çHñUß¸àNá�â Ü?àQì�í�ä?Ý�àNÞ�ô���Ý�ä�ë�àNí�ä&ì�àHÜ�Ü&àQß�åNæ6Þ�æ6á�ã�ì�Ý�ä?òNï�ì�æ6ä
ä�ë�æ$.Ní�æ6á�òyð�æ
ä�ë�æ&Ü?ë�àNá�ä�æ6á�àQß�ä�ë�æ&ä?è+à
Ü?ä�á?Ý�Þ�åHÜ  �23)4(�) ï �C� � #�ô$ø+ë�æ6á�æ&ãQá�æoä?è+à
î�àHÜ�Ü4Ý�ðHì�æjù�è+àNá�Ü?ä�ñ4ê6ãNÜ?æ�ú&Ü�ê�æ6Þ�ãQá?Ý�àHÜ59
æ�Ý�ä�ë�æ6á0ã�ì�ì�àQß�ä�ë�æjÜ?òHâ
ð�àQìUÜ
àQß�ä�ë�æ .Ní�æ6á�ò�ãQá�æ¡Ü?í�ð�Ü?ä?Ý�ä�í�ä�æ�ç�ãQÞ�çlä�ë�æ¡á�æ6â0ã�Ý�ÞHÝ�Þ�å�Ü?òHâ
ð�àQìUÜ
àQß�ä�ë�æ
ç�ãQä�ãQð�ãNÜ?æ�Ü?ä�á?Ý�Þ�å
ãQá�æ+Ý�Þ�Ü?æ6á�ä�æ�ç�ïHàNá+ã�ì�ì�àQß�ä�ë�æ�.Ní�æ6á�ò,Ü?òHâ
ð�àQìUÜ+ãQá�æ�çHæ�ì�æ6ä�æ�ç0ãQÞ�ç,ä�ë�æ�æ6ÞHä?Ý�á�æoç�ãQä�ãQð�ãNÜ?æ
Ü?ä�á?Ý�Þ�å
ÝUÜ+Ý�Þ�Ü?æ6á�ä�æ�ç�ô+ø+ëHí�Ü59

�	"�� � 2 ��� ��â
Ý�Þ � � � � ����� N  � �)� # � � " ���� � ������� N � � � " ���  :�: #

ø+ë�æoî�ãQá�ä?ÝUã�ì�ñ4çHí�îHì�ÝUê6ãQä�æ0ê�àNâ,î�í�ä�ãQä?Ý�àNÞ�Ü�ãQá�æoÞ�àNá�â0ã�ì�Ý�ó6æ�çjÜ4Ý�â
Ý�ìUãQá?ì�òNô

�"!�� �"&3:
=292%'8�/ ;�46:312:
?': 9�&�9
ø+ë�æ�ã�ì�åNàNá?Ý�ä�ë�â0Ü,åQÝ�÷Næ6Þ�æ�ãQá?ì�Ý�æ6á¡ãQá�æjî�ë�á�ãNÜ?æ�çlÝ�Þ�ä�æ6á�â0Ü
àQß .Ní�ãQÞHä?Ý�ß¸òNÝ�Þ�ålä�ë�æ�Ü4Ý�â
Ý�ìUãQá?Ý�ä?ò�ð�æ6ä?è+æ6æ6Þ
Ü?ä�á?Ý�Þ�åHÜ  çHà�ê�í�â,æ6ÞHä�Ü�#�ô�ø+ë�æ�î�á�àNðHì�æ6â àQß�Ü?æ�ãQá�ê�ëHÝ�Þ�å,ã&ç�ãQä�ãQð�ãNÜ?æ+ß¸àNá+çHí�îHì�ÝUê6ãQä�æ�Ü�ê6ãQÞ0ð�æoê6ãNÜ?ä�Ý�Þ0ä?è+à
è�ã�ò�Ü59

: ô��+æ6ä�í�á�Þ¡ä�ë�æ&ä�àNî �jâ0ãQä�ê�ë�æ�Ü  Ý�Þ¡á�ãQÞ�éNæ�ç¡àNá�çHæ6á5#�ô
! ô��+æ6ä�í�á�Þjã�ì�ì$çHà�ê�í�â,æ6ÞHä�Ü+è+Ý�ä�ë�çNÝUÜ?ä�ãQÞ�ê�æ�Ü�ð�æ�ì�àQè�ã
ä�ë�á�æ�Ü?ë�àQìUç���ô

��àNä�æ0ä�ë�ãQä&ä�ë�æ<��á�Ü?ä
àQß�ä�ë�æ�Ü?æ0á�æ�.NíHÝ�á�æ�Ü
ä�ë�æ¡ê�àNâ,î�í�ä�ãQä?Ý�àNÞlä�à�ê�àNâ,îHì�æ6ä�æ¡ð�æ�ß¸àNá�æjãQÞHò�á�æ�Ü?íHì�ä�Ü,ê6ãQÞ
ð�æ&á�æ6ä�í�á�Þ�æ�ç¡ä�à,ä�ë�æoí�Ü?æ6á�ô+ø+ë�æ
Ü?æ�ê�àNÞ�çjê6ãQÞ¡á�æ6î�àNá�ä�î�àNä�æ6ÞHä?ÝUã�ì�â0ãQä�ê�ë�æ�Ü�ãNÜ+ä�ë�æ6ò¡ãQá�æoæ6Þ�ê�àNí�ÞHä�æ6á�æ�ç
 ãQÞ�ç,ä�ë�æ6á�æ�ß¸àNá�æoëHÝUçHæ
Ü?àNâ,æ�àQß�ä�ë�æ&ê�àNâ,î�í�ä�ãQä?Ý�àNÞ�ã�ì�ìUãQä�æ6Þ�ê�ò�#�ï�ð�í�ä+á�æ�.NíHÝ�á�æ�Ü�Ü?æ6ä�ä?Ý�Þ�å,ã
ä�ë�á�æ�Ü?ë�àQìUç,Ý�Þ
ãNçH÷QãQÞ�ê�æNô � àNä�ë�î�àQì�ÝUê�Ý�æ�Ü,æ6â,îHì�àQòyæ�çNÝ�ä
çNÝUÜ?ä�ãQÞ�ê�æ¡ãNÜ&ãjÜ?í�ð�á�àNí�ä?Ý�Þ�æNï�ãQÞ�çyë�æ6Þ�ê�æ¡ê6ãQÞyâ0ãQéNæ,í�Ü?æ,àQß
ä�ë�æoä�æ�ê�ë�ÞHÝ .Ní�æ�ÜoçHæ�Ü�ê�á?Ý�ð�æ�çjä�à
ä�ëHÝUÜ�î�àQÝ�ÞHä�ô

� � � ���$×
Ú�Ó �
	 �&Ú�Ó � ��� �

Û�ì�åNàNá?Ý�ä�ë�â0Ü>� 2 ����D�ï���� 2 ����D�ï'� 2 ������ï�ãQÞ�ç���� 2 ������ãQá�æ
àNî�ä?Ý�â0ã�ì$Ý�Þyä�ë�æ0Ü?æ6Þ�Ü?æ0ä�ë�æ6ò�á�æ6ä�í�á�Þyâ
Ý�Þ�ñ4ê�àHÜ?ä
Ü?àQì�í�ä?Ý�àNÞ�Ü�ä�à,ä�ë�æ�Ý�á�á�æ�Ü?î�æ�ê�ä?Ý�÷Næ
î�á�àNðHì�æ6â0Ü6ô�Û�ì�ì�á�æ�.NíHÝ�á�æ&ä?Ý�â,æ
î�á�àNî�àNá�ä?Ý�àNÞ�ã�ì�ä�à,ä�ë�æ&î�á�à�çHí�ê�ä�àQß$ä�ë�æ
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ä�ë�æ�çNÝUÜ?ä�á?Ý�ð�í�ä?Ý�àNÞ0àQß�ì�Ý�Þ�æ�ì�æ6Þ�åNä�ë�Ü�Ý�Þ,ä�ë�æ�ç�ãQä�ãQð�ãNÜ?æNô �´ë�æ6á�æ�ãNÜ � � 2 ����D,ãQÞ�ç � � 2 �����0ãQá�æ+â,àNá�æ$åNæ6Þ�æ6á�ã�ì
ä�æ�ê�ë�ÞHÝ .Ní�æ�Ü6ï  ,�� �2� 2 �����
ÝUÜ-.NíHÝ�ä�æoÜ?î�æ�ê�Ý���êQô � ä�è+Ý�ì�ì�Þ�àNä�è+àNá�é
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