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ì�û�ô�ð	ð/í½ø óZu@ïÕòÇô�ò5ò���ü9í½ñ^î�ê9÷Oí�ô9ò�ö�ô;é�ò�í-é�ô�ð�ñ/êoü õ�í½ìYî�ê�é¯ý¯ïÊî5û»ïÕð	ñ/í�öOí½ð	ñ	í½ð�î�óLïÕñ/í½ðGî5ïÕì�ô�øÕøÊÿ5~Gñ	ïÕò5î�é�ïÊ÷Z�/î�í½ñI÷�ïÊî5ò
ê���ñ/í½ð	ò5ïÕîÎÿUº » �m=�í�ý¯ïÕøÕøOñ	ïÕò5ì>��ò5òÇü9ê�é5í�ù�í½ð/í�éSô�ø�ì�û	ô�ð�ð/í½øÕò
øÕô;î�í�és�B.ÿIìYêoð	ò�î�é��	ìYî5ïÊêoðlóGW ïÕò4ô�ö�ô;éSïÊîÎÿ9ì�û	í½ì�;!üIô;î�éSïCþG�Qê�érp ©+î5û�ô;î"ïÕò�óFWUp q vÒ��ü9êLñ:f�© ò�ê�î5û	í|ñ/í½ìYêLñ	ïÕð/ù
ö	é5ê�÷�øÊí½ü ïÕòuî�êIé5í½ìYêhõ�í�é�Á�÷GÿUi�ð	ñ�ïÕð/ù�î5û/í�ü9êoò�î
ö�é5ê�÷�ô;÷�øÊíu�î5û	ô;î|ò5ô;î5ï�òÎi�í½òÇî5û/í�í1n¡�	ô;î5ïÕêoð$DW#u`v�Y4ü9êLñ:fo¸ VÎ.L2¡[
ý|û/í�é�í�Y¸ïÕò-î5û/íIò5ÿ)ð	ñ	é5êoü9í9õ�í½ìYî�ê�éAD�YavxWUw#ü9êLñ:fo¸6ìYêoü9öZ�	î5ô;î5ïÊêoð�ê��.ý|û	ïÕìSûÞî5ôT;�í½ò�î5ïÕüIí9ê��.ê�éSñ/í�é�aç[ó�ïk�
î5û/í�ò5ö�ô;é�ò�í½ð/í½ò�òuê���W ïÕòuíYþLö�øÊêoïÕî�í½ñ���
û	í�ê�ö	î5ïÕüIô�øOñ/í½ìYêLñ/í�é½ó	ïÕð^î5û	í�ì�ô�ò�í�ê��#ô¡÷�ïÕð	ô;é5ÿ!ò5ÿ)üIüIí�î�é�ïÕì�ì�û�ô�ð	ð/í½ø ó/ïÕòÇô�ð¹ô�øÕù�ê�é�ïÊî5û	ü î5û	ô;î�i0ð	ñ	ò.î5û/í
ò�ö�ô;éSò�í½ò�î�õ�í½ìYî�ê�é��u î5û	ô;î�ò�ô;î5ïÕòÎi�í½òVW��u�v�Y4ü9êLñ:fo�`�/é5êoü �u�ý.íÛê�÷	î5ô�ï�ð�ê&�/é�ù&�/í½ò5òG�Qê�é�î5û/í�î�é�ô�ð	ò�üIïÊî�î�í½ñ
ò5ïÊùoð�ô�ø �Á}vÒw�t��u�üIê)ñ:f)ó�î5û/í�i�é�ò�îr¢ ÷�ïÕî5òuê��#ý¯û	ïÕì�û»ô;é�í�î5û/í�ê�ö	î5ïÕü!ô�ølù&�/í½ò5ò?�l�>ê�é¯î5û/í�ê�é�ïÊùoïÕð�ô�ølü9í½ò5ò5ô;ù�í��
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B.ê�î5û�î5û/í�ü!ô;î�é�ïCþ�W ô�ð	ñ¸î5û/í��	ð�;)ð/êhý|ð¹õ�í½ìYî�ê�éuUô;é5í�ò�ö�ô;é�ò5í���ª-ð/í�ü!ïÊùoû�î|î5û/í�é5í>�Qê�é5í�û	ê�ö0í�î5û	ô;î¯ïÊîbïÕò
ö	é�ô�ìYî5ï�ì�ô�ø�î�ê^ò�êoøÊõ�í�î5û	ïÕòbñ/í½ìYêLñ	ïÕð/ùÛö	é5ê�÷�øÕí½ü VQî5û/ê&�/ùoû�öOí�é�û	ô;ö�ò¯ð/ê�îbé�ïÊùoûGî��	ödî�ê^î5û/í�î5û/í�ê�é5í�î5ïÕì�ô�øØøÕï�üIïÊî5ò
ê��
î5û/í�ê�ö�î5ïÕüIô�ølñ/í½ìYêLñ/í�éy[��m=�í�ý|ïÕøÕøOñ/í½ü9êoð�ò�î�é�ô;î�í�ô9ö�é�ô�ìYî5ïÕì�ô�ø�ñ/í½ìYêLñ/í�é|ø�ô;î�í�é1�
Ä
1kè_1cò f�Ã�u*l>ÁswOgh4�ÁÂÀPÃ�u�Ãjiz����4&Ã$6�¾¡l�bô½õLïÕð/ù¡ìYé5í½ô;î�í½ñ^î5û/í-üIô;î�é�ïÕìYí½ònf T µÌ ô�ð�ñ,f µ ó)ý"í�ì�ô�ð^ñ/íLi�ð	í|î5û/íbù�í½ð/í�é�ô;î�ê�éÇüIô;î�é�ïÊþ_p ê��6ô�ð#��z ìYêLñ/íb÷Gÿ
î5û/í|ð	êoðo~Gò�ÿLò�î�í½üIô;î5ïÕì
ü!ô;î�é�ïCþDprq�v�f T µÌ f µ �C�
û/í
ð/êhõ�í½ø�ïÕñ/í½ô-÷Oí½û	ï�ð	ñ��`z�ìYê)ñ	í½òjïÕòØî5û	ô;îjý"í|ì�ô�ð`�M�TS�KyNX�ÈQT�jSNPORIWK>�T�R�Î�yIG�TIM�1NF�T��K�NF�_³MIK ÉRQT��K>I9ô�ð�ñ»íYþ)ö�øÊêoïÊîÇî5û	ïÕò���ð	ìYêoð�õ�í½ðGî5ïÊêoð	ô�ø^�>ê�éSü ê��Øé5í½ñ��	ð	ñ�ô�ð	ìYÿÛïÕð^î5û	í�ñ/í½ìYêLñ/í�é6 2&�T9F�C=�í¯ý|ïÕøÕø/ñ	ï�ò5ì>�	ò5òØö	é�ê�ö0í�é�î5ïÊí½ò4ô�ð	ñ!ö0êoò�ò5ïÊ÷�øÊíuô;ö	ö�ø�ïÕì�ô;î5ïÊêoð	ò�ê����`z ìYê)ñ	í½òjïÕðIò5í½ìYî5ïÊêoðU�o�m�bò4íYþLö�øÕô�ï�ð/í½ñ9ïÕð
î5û	ô;îjò5í½ìYî5ïÊêoðló�î5û	í|ñ/í½ìYêLñ	ïÕð/ù�ê��Oî5û/í½ò�í¯ìYê)ñ/í½ò"ïÕðGõ�êoøÊõ�í½ò4ô�ö�é5ê�÷�øÊí½ü ò5ï�üIïÕøÕô;éØî�ê�î5û/í��-ô�øÕøÕô;ù�í�é.ìYê)ñ/í½ò1A�ñ/í½ìYêLñ	ïÕð/ù
ö	é5ê�÷�øÊí½ü VÎ.L2¡[��
Ä
1kè_1� ��å�¾owså^ÀP¾'��
û/í_NPO�I��T��I>NX�<�MQTH|íL�0í½ìYî5ïÊõ�í½ð	í½ò5ò�ê��r��ô�øÕøÕô;ù�í�é�ô�ð�ñ¥��z ìYêLñ/í½ò�ô�ò�í�é5é5ê�é�ìYê�é5é5í½ìYî5ïÕð/ù�ìYê)ñ	í½ò�ñ/í�öOí½ð	ñ	ò-êoð�î5û/í
ö	é5ê�öOí�é5î5ïÕí½ò�ê��
õ�í�é5ÿ{ò�ö�ô;é�ò�íÛü!ô;î�é�ïÕìYí½òVW ïÕð�é5í½ø�ô;î5ïÊêoð{î�ê�î5û/íÛò5êoøÊõNô;÷�ïÕøÕïÊî²ÿdê��
î5û	íÛñ/í½ìYêLñ	ïÕð/ù¸ö	é5ê�÷�øÊí½ü¤VÎ.L2¡[��=�í9ô�ñ	ñ/é5í½ò�ò|î5û/í�no�/í½ò�î5ïÊêoðló*?Úû/êhý ý.í½øÕø�ý"ê&��øÕñ¹î5û/í½ò5í�ìYêLñ/í½òbý"ê�éM;¸ïJ��ý.í�û	ô�ñdî5û/í�÷Oí½ò�î¯öOêoò5ò�ïÊ÷�øÊí�ô�øÊù�ê�éSïÊî5û	ü�Qê�é|ò�êoøÊõLïÕð/ù¡î5û/í�ñ	í½ìYê)ñ	ï�ð/ù¡ö	é5ê�÷�øÊí½ü���A�
û	íDÉ	�ÎQ&�sNX�X��QTH-íL�0í½ìYî5ïÕõ�í½ð/í½ò5òIê��«�-ô�øÕøÕô;ù�í�éIô�ð�ñÛ��z ìYê)ñ	í½ò9ñ/í�öOí½ð	ñ	ò�êoðUê&�/é�i�ð	ñ�ïÕð/ù¸ôÞö	éSô�ìYî5ïÕì�ô�øÇô�øCë
ù�ê�é�ïÊî5û�ü �Qê�é�ò�êoøÊõLïÕð/ù»í1no�	ô;î5ïÊêoð�VÎ.L2¡[�î5û�ô;î�ïÕò�ì�øÕêoò�íIí½ð/ê&�/ùoû@î�ê¸î5û	íIê�ö	î5ïÕüIô�øjñ/í½ìYê)ñ	í�é�î5û	ô;î�î5û/íÛñ/í½ò�ïÊé�ô;÷�øÊí
î5û/í�ê�é5í�î5ï�ì�ô�ø�ö	é5ê�öOí�é5î5ïÕí½òÇô;é5í�ð/ê�î|øÊêoò5î>�=�í|ò�û/ê~ý'î5û/í�ê�é�í�î5ïÕì�ô�øÕøÊÿ�ïÕð¡ò�í½ìYî5ïÊêoð�fbî5û	ô;îØî5û/í�é5íÇíYþ/ïÕò�î,�-ô�ø�øÕô;ù�í�é4ô�ð	ñ��`z�ìYêLñ/í½òC�Qê�é�ý|û	ïÕìSû�î5û	í.ê�ö�î5ïÕüIô�ø
ñ/í½ìYêLñ/í�é.ý"ê&�	ø�ñ!ô�ì�û�ïÊí�õ�íbï�ð��>ê�éSüIô;î5ïÊêoðIéSô;î�í½ò.ô;é�÷�ïÊî�é�ô;é�ï�øÊÿ�ì�øÊêoò5í¯î�ê�î5û/í-ú/û	ô�ð	ð/êoðÛøÕïÕüIïÊîC�Qê�éuô�ý|ïÕñ	í
õNô;éSïÊí�îÎÿIê��
ì�û�ô�ð	ð/í½øÕò>�,-wð¹ò5í½ìYî5ïÊêoð��¡ý.í�ö�é5í½ò�í½ðGî|ô#?Úò��	ü�~�ö	é5êLñ��	ìYî>A/ñ/í½ìYêLñ	ïÕð/ùIô�øÊù�ê�éSïÊî5û	üh�Qê�é}�-ô�øÕø�ô;ù�í�é¯ìYêLñ/í½ò|ô�ð	ña��z
ìYêLñ/í½ò�ó�i�é�ò�î��	ò�í½ñ{÷)ÿÑ�-ô�øÕø�ô;ù�í�é#68f��39F�Y=�í�ùoïÊõ�í�ô�ð@ô�ð	ô�øÕÿ)ò5ï�ò�ê��Çî5û/íÛñ	í½ìYê)ñ	ï�ð/ù¸ô�øÊù�ê�é�ïÕî5û	ü�ïÕð@ò�í½ìYî5ïÊêoð��o���o��
û/í½ò5íÇé5í½ò��	øÊî5ò�øÕí½ô�ñ��	òØî�ê�ìYêoð3��í½ìYî��/é5í|î5û	ô;î4î5û/í�é5í|íYþLïÕò5î��-ô�øÕøÕô;ù�í�éjô�ð�ñ���z�ìYêLñ/í½ò4ý|û�ïÕì�û9ô;é5í
ð	ê�î4êoð	øÊÿ�ù�êGêLñ
÷Z�/î¯ý|û	ïÕìSû¸ô�øÕò5ê�ô�ìSû	ïÊí�õ�í�í�é5é5ê�é-é�ô;î�í½ò-ô;ö	ö	é5êoô�ìSû	ïÕð/ù�E�í�é5ê^ô;î-ôÛð/êoðLëFE�í�é5ê»ïÕð��>ê�é�ü!ô;î5ïÊêoð»é�ô;î�í¡ý|û/í½ðdñ/í½ìYêLñ/í½ñ�	ò5ï�ð/ùdôdö	é�ô�ìYî5ïÕì�ô�øuô�øÊù�ê�éSïÊî5û	üY��-wðUò�í½ìYî5ïÊêoðe2�ý"í»ñ/í½ò�ìYé�ïÊ÷OíIí½ü9ö�ïÕé�ïÕì�ô�ø4é�í½ò��	øÊî5ò�ê��|ìYêoü9öZ�	î�í�é�íYþLöOí�é�ïÕü9í½ðGî5ò�	ò5ï�ð/ùIî5û/í�ò��	üG~�ö	é�ê)ñ���ìYî
ô�øÊù�ê�é�ïÊî5û	ü î�ê�ñ	í½ìYê)ñ/í��-ô�øÕø�ô;ù�í�ébìYêLñ/í½ò>�}ª«�/é|íYþLöOí�é�ïÕü9í½ðGî5ò|ò5û	ê~ý î5û	ô;î|ö	éSô�ìYî5ïÕì�ô�ø
öOí�é��Qê�é�üIô�ð	ìYíÇò5ïÊùoð�ïci�ì�ô�ðGî5øÊÿ�ò��/öOí�é�ïÊê�é#î�ê�î5û	ô;î�ê��0î�íYþ)î�÷Oê)ê�;�ìYêLñ/í½ò4ì�ô�ð¡÷OíÇô�ì�û	ïÕí�õ�í½ñ9÷Gÿ�î5û/í½ò�í
ìYêLñ/í½òØêoð9÷Oê�î5û
÷�ïÕð�ô;é5ÿ�ò5ÿ)üIüIí�î�é�ïÕì�ì�û�ô�ð	ð/í½øÕò¯ô�ð	ñ`�-ô���ò5ò5ïÕô�ðdì�û	ô�ð	ð	í½øÕò>��-wðdò�í½ìYî5ïÊêoð�7Iý"í�ùoïÊõ�í�ô!ö�ïÕìYî�ê�é�ï�ô�ø�ñ/í½ü9êoð	ò5î�é�ô;î5ïÊêoð
ê��|î5û	í�ïÊî�í�éSô;î5ïÊõ�í»ñ/í½ìYê)ñ�ïÕð/ùdô�øÕù�ê�é�ïÊî5û	ü �Qê�é¡ôÞìYê&�/ö�øÊí!ê��«�-ô�øÕøÕô;ù�í�é9ìYêLñ/í½ò>�g-¾ðEò5í½ìYî5ïÊêoðÛ�¸ý.í^ö	é5í½ò�í½ðGî���z
ìYêLñ/í½ò
ô�ð	ñ»ùoïÕõ�í�î5û/í�ê�é5í�î5ïÕì�ô�ø�ô�ð	ñ»íYþLöOí�é�ïÕü9í½ðGî5ô�øOé5í½ò��	øÕî5ò@�>ê�é
î5û	í½üY�
� ����� �È���ñ
n�������×� �¢¡U£�¤x¥m�C
W���M�V¦
=�í^ö	é5êhõ�í�ö�é5ê�öOí�é5î5ïÊí½ò�ê��}�-ô�øÕøÕô;ù�í�é9ô�ð	ñ��`z2ìYêLñ/í½ò�÷Gÿ�ò5î��	ñ/ÿLïÕð/ù¸ö�é5ê�öOí�é5î5ïÊí½ò�ê��|î5û/í»ñ/í½ìYê)ñ�ïÕð/ù¸ö�é5ê�÷�øÊí½üW5�ÛvxY4üIê)ñ:f�ý¯û/í�é5í9î5û/í��	ð�;)ð/êhý|ð�õ�í½ìYî�ê�é§��ï�ò�ò�ö�ô;é�ò�íIô�ð�ñ�W ï�ò-õ�í�é5ÿ�ò5ö�ô;é�ò�í���=�í!ü!ôT;�íD�	ò�í¡ê��uîÎý.ê
ò�î5ô�ð	ñ�ô;é�ñ�î�êGêoøÕòAD�ý"í�ö	é�ê~õ�í�ö	é5ê�öOí�é5î5ïÕí½òjê���î5û/í-ê�ö	î5ïÕüIô�øOñ/í½ìYêLñ/í�éÇ÷)ÿ!ö	é5êhõ)ï�ð/ù�ö�é5ê�öOí�é5î5ïÊí½ò.ê���ô¡ò5øÕïÕùoû�î5øÊÿÛò��/÷/ë
ê�ö	î5ïÕü!ô�ør?Íî²ÿGö�ï�ì�ô�ø"ò�í�î¡ñ/í½ìYêLñ/í�é1A#ý|û	ïÕìSû@ï�ò�í½ô�ò5ïÊí�é¡î�êÞô�ð	ô�øÊÿLò�í�d"ô�ð�ñ�ý.í�ô~õ�í�é�ô;ù�í»î5û/í�öOí�é��>ê�éSüIô�ð	ìYí!ê��|î5û	ïÕò
ñ/í½ìYêLñ/í�é�ê~õ�í�é9ô�ð�í½ð�ò�í½ü�÷�øÊíIê��Çõ�í�é5ÿ{ò�ö�ô;é�ò�íÛü!ô;î�é�ïÕìYí½òVWa�_�ï?Íù�ê)êLñ�A�ô~õ�í�é�ô;ù�í»öOí�é��>ê�éSüIô�ð	ìYíIö	é�ê~õ�í½ò�î5û	ô;î
î5û/í�é5í�íYþLï�ò�î«?Íù�ê)ê)ñ�A0üIô;î�é�ïÕìYí½òzW© ï�ð	ñ/í�í½ñ»î5û	ô;îbô�ð�ÿ»éSô�ð	ñ/êoü ü!ô;î�é�ïCþ�Wï�>é�êoü2î5û/í�í½ð	ò�í½ü�÷�øÊí�ïÕò|øÕïJ;�í½øÊÿ�î�ê
÷OíU?Íù�êGêLñ�AJ���¯ò�ï�ð�ô�øÕø#ö	é5ê)ê��Qò-ê��.ù�êGêLñ	ð/í½ò�ò-ê��"ìYêLñ	ïÕð/ù»ò�ÿLò�î�í½üIò�ó6ý"í9í½ü9ö�øÊê~ÿ�ô^÷�øÊêLì�;døÕí½ð/ù�î5ûÞî5û	ô;î�ì�ô�ð�÷Oí
ïÕð	ìYé�í½ô�ò�í½ñ!î�ê9ô¡ò��G¨�ì�ïÊí½ð�î5øÕÿIøÕô;é5ù�íbõNô�øk�	í¯î5û	ô;îuô�ð�í�é5é5ê�éuö	é5ê�÷�ô;÷�ïÕøÕïÊî²ÿ9ò5üIô�øÕøÊí�é.î5û	ô�ð^ô�ñ/í½ò5ïÊé5í½ñ��uïÕò.ô�ì�û	ïÕí�õ�í½ñ����ê!ö	é5êhõ�í�î5û�ô;î«�-ô�ø�øÕô;ù�í�ébô�ð�ñ��`z ìYê)ñ	í½ò¯ô;é5íU�TI>��¦^ù�ê)ê)ñ¸ý"í�ý|ïÕø�ølô�øÕò�êÛï�ð	ìYé5í½ô�ò�í�î5û/í�ý.í½ïÊùoûGî¯öOí�é¯ìYêoø��	üIðlóç[ó/ê��#î5û	í�üIô;î�é�ïCþ,Wdó	÷Z�/îuêoð	øÊÿ^ïÕð»ò���ì�û¹ô9ýuô½ÿ»ô�ò|î�ê�;�í�í�ö¸î5û/í�üIô;î�é�ïCþ�õ�í�é5ÿ»ò�ö�ô;é�ò�í�ó��<ÙXI1Ù�ó�çÈÏ.m © �R�|jé5í�õ)ïÕê&�	òÇý.ê�é�;»êoð¹øÊêhý ñ/í½ð	ò�ïÊîÎÿ^ö�ô;é�ïÕîÎÿ^ì�û/í½ìM;¸ìYê)ñ	í½ò|û	ô�ò¯ô�øÊé5í½ô�ñ/ÿ^í½ò�î5ô;÷�ø�ïÕò5û/í½ñ»ò�êoüIí�ù�ê)ê)ñ¸ö	é5ê�öOí�é5î5ïÊí½ò
ê����-ô�øÕø�ô;ù�í�ébìYêLñ/í½ò>���-ô�ø�øÕô;ù�í�é�68f��/ó	f&�Â9#ö	é5ê~õ�í½ñdî5û	ô;î-û	ïÕò
ìYêLñ/í½òbû	ô½õ�í�ù�ê)ê)ñ�ñ	ïÕò�î5ô�ð�ìYí�ö	é5ê�öOí�é5î5ïÊí½ò1�UªOÿoô;÷�øÊê~õ
ô�ð	ñ¥|"ïÕð	òÈ;�í�éD6 �T�T9jö	é5êhõ�í½ñ{î5û	ô;îG��ô�øÕøÕô;ù�í�é�ìYêLñ/í½ò�ô;é�íIù�êGêLñ{ô�ð	ñ{ùoô½õ�íÛô¹ö	é�ô�ìYî5ïÕì�ô�ø4ñ	í½ìYê)ñ/í�é~ó6÷Z�/î�êoð�øÊÿa�Qê�é
ìYêoüIüG�	ð	ïÕì�ô;î5ïÕêoð�é�ô;î�í½ò¡ò��	÷�ò�î5ô�ðGî5ïÕô�øÕøÊÿ�÷Oí½øÊê~ý î5û/í_�-ïÕøÊ÷Oí�é5î�÷Oê&�	ð	ñ{��ª��/é�ô;ö�ö	é5êoô�ì�ûUïÕð�î�í�é�üIò�ê��|ô�ðEïÕñ/í½ô�ø
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ñ/í½ìYêLñ/í�é|ô�øÕøÕê~ý|ò��	ò
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ê�érÖ��	vñ.�ì�ô�ð¸î5û/í½ð»÷Oí«�>ê&��ð	ñ^íÝ¨Ûì�ïÊí½ðGî5øÊÿ�÷Gÿ#�	ò�í�ê��Øî5û/í«�Qê�é5ýuô;é�ño~�÷�ô�ìM;Gýuô;é�ñ¸ô�øÕù�ê�é�ïÊî5û	ü 6 �Gó	�&�)óZ739F�� ö�ô;é5î5ï�ì>�	øÕô;é�øÊÿÛìYêoð�õ�í½ð	ïÕí½ð�îbïÕü9ö�øÊí½üIí½ð�î5ô;î5ïÊêoð^ê��Øî5û	ï�òÇü9í�î5û/êLñ_�	ò�í½ò��Qê�é5ýuô;é�ñ¹ô�ð	ñ¹÷�ô�ì�;)ý.ô;éSñ¹ö�ô�ò5ò5í½ò
ïÕð
ý|û	ï�ì�ûIö�é5ê)ñZ�	ìYî5ò4ê��lî5û/íbñ	ïc�Oí�é5í½ð	ìYí½ò¿Í�� � �	Ø�� �� � Ð�� µ� � ô;é5í-ìYêoü9öZ�	î�í½ñ��C=�í¯ê�÷�î5ô�ïÕð�ÍÌÑ � �	Ø)Ñ �� � Ð�Ñ µ� � �Qé5êoü
î5û/í�ï�ñ/í½ð�î5ïÕîÎÿ�D ÍAÑ � ��vñVíÐW.s[ �x´ ²� ú ã¨ × � Ü<® � Í�� � � ú ¶ VP250&[
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�
û	ï�ò�ï�ñ/í½ð�î5ïÕîÎÿ ï�ò»ñ/í�é�ïÊõ�í½ñ�÷)ÿ�ïÊî�í�éSô;î5ïÕð/ùUî5û/íg�QêoøÕøÊê~ý¯ïÕð/ùEê�÷�ò�í�é5õ;ô;î5ïÊêoð$D'ïJ�0µ�v¤ÖV¶UtÞÖ�·�üIê)ñ:f)ó-ô�ð	ñÒÖ2¶
ô�ð	ñÛÖ�·dû�ô½õ�í¸ö�é5ê�÷�ô;÷�ïÕø�ïÊî5ïÊí½ò.� �¶ ¸'� �· ô�ð	ñJ� µ¶ ¸'� µ· ê��¯÷Oí½ïÕð/ùg�{ô�ð�ñ�.;ó"î5û	í½ð��DV,µ�v .s[�v¸� µ¶ � �· t�� �¶ � µ· ô�ð	ñ�DV,µ�v#�5[mv¹� �¶ � �· t?� µ¶ � µ· �(�
û¡��ò$�DV,µ*v#�o[yÐÎ�DV,µ�v].s[CvõV�� �¶ ÐA� µ¶ [LV�� �· ÐA� µ· [��*�ØïÕð�ô�øÕøÊÿ�óhð	ê�î�í4î5û	ô;î|Ñ �� � t8Ñ µ� � vñ.;ó
ô�ð	ñ¹û	í½ð	ìYí8Ñ �� � võVÎ.�t�ÍÌÑ � �P[ÈÏTfIô�ð�ñ�Ñ µ� � võVÎ.�ÐÈÍÌÑ � �X[ÈÏTfo�
~¾owsÁÂÀ�4a3Ek{l>Ás¾FJ�1ë�
û/í.õ�í�é5î5ïÕì�ô�ø/ò�î�í�ö9î5ôT;�í½òjî5û/íÇìYêoü9öZ�/î�í½ñ¡õ;ô�øk�/í½ò#ê��jÑ �� � ô�ð	ñVÑ µ� � ô�ð	ñ��/ölñ	ô;î�í½ò#î5û/íÇõ;ô�øk�/í½ò
ê��Øî5û/í�ö	é5ê�÷�ô;÷�ïÕøÕïÊî5ïÕí½ò
� �� � ô�ð	ñ�� µ� � �,�	ê�é|í½ô�ì�ûr�Øý"í�ìYêoü9öZ�/î�í*D� �� � v º � � ´ �� ²� ú ã�» × � Ü<® � Ñ �� ú � V<7T�5[� µ� � v º � � ´ µ� ²� ú ã�» × � Ü<® � Ñ µ� ú � V<7R.s[
ý|û/í�é�íeº � �ÇïÕò�ì�û	êoò�í½ð'ò��	ìSû@î5û�ô;î0� �� � t¹� µ� � v .T�¥�
û/í½ò�í�ö	é5êLñ��	ìYî5ò�ì�ô�ðU÷Oí!íÝ¨Ûì�ïÕí½ð�î5øÊÿ@ìYêoü9öZ�/î�í½ñ'ïÕðEô
ñ/êhý|ð�ýuô;é�ñ»ö�ô�ò5ò
ô�ð	ñ¹ô�ða�/öGýuô;é�ñ»ö�ô�ò5ò>�=�í�ì�ô�ð¸ô�øÕò�êIìYêoüIöZ�/î�í�î5û/í�?Íö�ò�í1�	ñ/ê�öOêoò�î�í�é�ïÕê�éÇö	é5ê�÷�ô;÷�ï�øÕïÊî5ïÊí½ò>Ao� �� ô�ð	ñ�� µ� ô;î
î5û	ïÕò
ïÕî�í�é�ô;î5ïÊêoðló/ùoïÊõ�í½ð¹÷Gÿ�D� �� v ºR� ´ �� ²� ã�» × � Ü Ñ �� � ¸ V<7�f&[� µ� v ºR� ´ µ� ²� ã�» × � Ü Ñ µ� � ¶ V<7��&[
�
û/í½ò5í#no�	ô�ðGî5ïÊî5ïÊí½ò9ô;é5í��	ò�í½ñEî�ê�ìYé5í½ô;î�í¸ôÞî�í½ðGî5ô;î5ïÊõ�í�ñ/í½ìYê)ñ�ïÕð/ù°��4ójî5û/í¹ìYêoð�ò5ïÕò�î�í½ð	ìYÿ@ê��¯ý¯û	ïÕì�û'ï�òG��ò�í½ñUî�ê
ñ/í½ì�ïÕñ	í�ý|û/í�î5û/í�é
î5û	í�ñ/í½ìYê)ñ�ïÕð/ù9ô�øÊù�ê�é�ïÊî5û�ü2ì�ô�ð¹û	ô�øÊî>��uî¯î5û	ïÕòuöOêoïÕðGî�ó/î5û/í�ô�øÊù�ê�é�ïÊî5û�ü é5í�öOí½ô;î5ò��Qé5êoü î5û/í�û/ê�éSïJE�êoð�î5ô�ø6ò�î�í�ö{�
½Y¾F4&Ã$6�ÀXuh7_1ë-í�)î5û/í4÷Oí½øÕïÊí>��ð	í�îÎý.ê�é�;-é5í½ô�øÕøÊÿ¯ý"í�é5í"ôÇî�é5í�í4ý|ïÕî5û/ê&�/î�ìYÿLì�øÊí½ò�ó~î5û	í4õNô�ø��/í½òlê��)î5û/í4ö�ò�í1��ñ/ê�öOêoò�î�í�é�ïÊê�é
ö	é5ê�÷�ô;÷�ïÕøÕïÊî5ïÕí½ò
� �� ô�ð	ñ�� µ� ô;î¯í½ô�ì�û�ïÊî�í�é�ô;î5ïÊêoð»ý.ê&�	øÕñ»ìYê�é�é5í½ò�öOêoð	ñ»íYþ/ô�ìYî5øÊÿ^î�ê!î5û/í�ö0êoò5î�í�é�ïÊê�éÇö	é5ê�÷�ô;÷�ïÕøÕïÊî5ïÕí½ò"ê��
÷�ïÊîm��ùoïÊõ�í½ð^î5û/í�ò�î5ô;î�í½ò|ê��#ô�ø�ø�î5û	í�ì�û/í½ìM;)ò¯ïÕð^ô¡î�éM�	ð	ì�ô;î�í½ñ^÷Oí½øÕïÊí>��ð/í�îÎý.ê�é�;^ìYí½ð�î�é5í½ñ¹êoð»÷�ïÊî¥�Øô�ð	ñ^íYþ)î�í½ð�ñ	ïÕð/ù
ê&�/îuî�êIô¡é�ô�ñ	ï��	òjí1no�	ô�øOî�ê9î²ý|ïÕìYí�î5û/í�ðo�	ü�÷Oí�éuê���ïÕî�í�é�ô;î5ïÊêoð	ò>��ª«�/éÇñ/í½ìYê)ñ�ïÕð/ù�ö	é5êLìYí½ñ��/é5í-ïÕòuî�êIò�í�î �Ö2�Oî�ê_.�ïk�� µ� � �R¶�7�ô�ð�ñIò�í�í|ïJ�0î5û/íbì�û/í½ìM;)ò¿W ���v�Y4ü9êLñ:f�ô;é�í|ô�øÕø	ò5ô;î5ï�òÎi�í½ñló�û�ô�øÊî5ïÕð/ù�ý|û	í½ð9î5û/í�ÿ9ô;é5í�óGô�ð�ñ!ñ/í½ì�øÕô;éSïÕð/ù�ô�´ô�ïÕøk�/é5í4ïk�Lò5êoü9í"üIôNþ/ïÕüG�	ü ðo�	ü�÷0í�é�ê��/ïÊî�í�é�ô;î5ïÊêoð	ò�V�I1Ù¬§5Ù�ó&fT���|ê�é�.>�����5[�êLì�ì>�/é�ò�ý|ïÊî5û	ê&�/î�ò��	ì�ìYí½ò5ò��P�	øGñ/í½ìYêLñ	ïÕð/ù��=�û/í½ð�î5û	í�é5í�ï�ò�ô��Qô�ïÕø��/é5í�ó6î5û	íÛö�ô;é�î5ïÕô�øjñ/í½ìYêLñ	ïÕð	ù)�� ü!ô½ÿ�ò�í�é�õ�í�ô�ò¡ôa��ò�í>�P��øjò�î5ô;é5î5ï�ð/ù¸öOêoïÕðGîW�Qê�é�ô�ð	ê�î5û/í�é
ñ/í½ìYêLñ	ïÕð/ù9ô�øÊù�ê�éSïÊî5û	ü 6 2¡�Â9F�=�í�ð/ê�î�í�ïÕð!ö�ô�ò5ò5ïÕð	ù�î5û/í-ñ	ïc�Oí�é5í½ð	ìYíb÷Oí�îÎý.í�í½ðÛî5û�ïÕò"ñ	í½ìYê)ñ	ï�ð/ù�ö	é�ê)ìYí½ñ��	é5í|ô�ð	ñ�î5û/íbý|ïÕñ/í½ò5ö	é5í½ô�ñIö�é�ô�ìYî5ïÕìYí
ïÕð!î5û/í����/é5÷Oê�ìYêLñ/í¯ìYêoü!ü��	ð�ïÊîÎÿ�ó)ý|û/í�é5í¯î5û/í¯ñ	í½ìYê)ñ	ï�ð/ù�ô�øÊù�ê�é�ïÕî5û	ü�ïÕòjéM�	ðD�>ê�éuô«i	þLí½ñ�ð¡�	ü�÷Oí�é4ê��6ïÊî�í�éSô;î5ïÊêoð	òV´ïÊé5é�í½ò�öOí½ìYî5ïÊõ�í9ê��"ý¯û/í�î5û/í�é�î5û/íÛñ/í½ìYê)ñ	í�é«i�ð	ñ	ò�ô¸ìYêoð	ò5ïÕò�î�í½ðGî�ò�î5ô;î�íÛô;î�ò�êoü9í9í½ô;éSøÕïÊí�é�î5ïÕüIíÂ[��D�
û	ïÕò-ö�é�ô�ìYî5ïÕìYí
ïÕò¡ýuô�ò�î�í>�X�	øuê��bìYêoüIöZ�/î�í�éIî5ïÕüIí��Ñ-¾ðUê&�/é9ö	é5êLìYí½ñ��/é�í�ó�?��	ð	ñ/í�î�í½ìYî�í½ñ{A4í�é5é5ê�é�ò¡ý.ê&�	øÕñEêLì�ì>�/é!ïJ�|î5û/í¹ñ/í½ìYêLñ/í�é�Qê&�	ð	ñ¸ô�ð���@ò�ô;î5ïÕòÈ�Qÿ)ïÕð	ù5W���¥v�Y4üIê)ñ:fIý|û	ïÕìSû¹ýuô�ò-ð/ê�î|í1no�	ô�ø�î�êÛî5û/í�î�éM�/í§�C�«?¼�bí�î�í½ìYî�í½ñ�Alí�é5é5ê�é�ò¯êLì�ì>�/ébïk�
î5û/í9ô�øÊù�ê�é�ïÕî5û	ü éM�	ð	ò��>ê�é�î5û	í¡ü!ôNþLïÕüG�	ü ðo�	ü�÷Oí�é-ê��"ïÕî�í�é�ô;î5ïÊêoð	òbý|ïÊî5û	ê&�/î:i0ð	ñ	ïÕð/ù�ô�õNô�øÕï�ñdñ/í½ìYêLñ	ïÕð	ù���
û/í
ô�øÊî�í�é�ð�ô;î5ïÊõ�íÇö	é�ô�ìYî5ïÕìYí
üIí½ð�î5ïÊêoð	í½ñ9ô;÷0êhõ�í
÷�øk�	é�ò6î5û�ïÕò�ñ	ïÕò�î5ï�ð	ìYî5ïÊêoð�÷0í�î²ý"í�í½ðD�	ð	ñ/í�î�í½ìYî�í½ñIô�ð�ñ9ñ/í�î�í½ìYî�í½ñIí�é5é�ê�é�ò>�Dbð	ñ/í�î�í½ìYî�í½ñ�í�é5é5ê�é�ò¯ô;é5í�ê��4ò5ì�ïÊí½ðGî5ïci�ì�ïÕðGî�í�é5í½ò�îb÷Oí½ì�ô��	ò�í�î5û/í�ÿ»é5í�õ�í½ô�ø#ñ	ïÕò�î5ô�ð	ìYí�ö	é5ê�öOí�é5î5ïÊí½ò
ê��jô!ìYêLñ/í��:�bð	ñ
ïÕð¸í½ð/ùoïÕð/í�í�é�ï�ð/ù9ö	é�ô�ìYî5ïÕìYí�óOïÊî¯ý"ê&�	ø�ñ¹ò�í�í½ü ö	é5í>�Qí�é�ô;÷�øÊí«�Qê�ébî5û/í�ñ/í�î�í½ìYî�í½ñ�í�é5é�ê�é�ò|î�êÛ÷Oí�øÕô;÷Oí½øÕøÊí½ñ»ô�ò¯í�é�ô�ò��	é5í½ò
ïJ��ö	é�ô�ìYî5ïÕì�ô�øÕøÕÿÛöOêoò5ò5ïÕ÷�øÊí��
[(�j® ½ ájd " ²&±�ä*+jçO`,±]\�²�ä�ä�²a`4á	å " d ' ä�å¡±<²a` b ç�dí½ïÊí�éIô�ð	ñ�ú)î5ô3�Oí½øÊ÷�ô�ì�û�6 2¡�39Çï�ü9ö�øÊí½ü9í½ðGî�í½ñUô�ðUô�øÊù�ê�é�ïÊî5û	ü&ò5ï�üIïÕøÕô;é�î�ê�î5û	ïÕò¡ò��	üG~�ö�é5ê)ñZ�	ìYî�ñ/í½ìYêLñ/í�é½ó"ô�øÕò�ê
ò�î��	ñ�ïÊí½ñ�÷)ÿb��ïÕû	ô�ø ��í�õLï�¾ìdô�ð	ñ��bêoø�ï�¾ì�6 250/ó�7T��9F� �
û/íÞüIô�ïÕð�ñ	ïc�Oí�é5í½ð	ìYíÞïÕð î5û/í½ïÊé»ô�øÊù�ê�é�ïÊî5û�ü ïÕò�î5û	ô;î^î5û/í�ÿ
ñ	ïÕñ@ð/ê�î¡ñ	ïÕò�î5ïÕð	ù&�	ïÕò5ûÞ÷Oí�îÎý.í�í½ðUî5û/íÛö	é5ê�÷�ô;÷�ï�øÕïÊî5ïÊí½òb� �� � ô�ð	ñ¿� µ� � �Qê�é�ñ	ïJ�0í�é5í½ðGî�õ;ô�øk�/í½ò�ê��m�gd"é�ô;î5û/í�é½ó�î5û/í�ÿ
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ìYêoü9öZ�	î�í½ñ�� �� ô�ð	ñr� µ� ó0ô�ò
ùoïÊõ�í½ð�ô;÷Oê~õ�í�óOô�ð	ñ¹î5û	í½ð¸ö	é�ê)ìYí�í½ñ/í½ñ¸ý|ïÊî5û»î5û	í�û/ê�é�ïkE�êoð�î5ô�ø�ò�î�í�ödý¯ïÊî5û¹ô�øÕøQ� �� � ò�í�î
î�êH� �� ô�ð	ñ»ô�øÕøW� µ� � ò5í�î
î�êH� µ� ��bð/ê�î5û/í�é"é5í½øÕô;î�í½ñ�ô�øÊù�ê�é�ïÊî5û	ü�ïÕò�î5û/í
õ;ô;é�ïÕô;î5ïÕêoð	ô�ø��Qé5í�í|í½ð/í�é�ù�ÿ¡ü!ïÕð	ïÕüIïkE½ô;î5ïÊêoð9ñ/í½ìYêLñ/í�é�68�&�39F�(=�í-ñ/í½ò5ìYé�ïÕ÷0í
î5û/í9ô;ö	ö�ø�ïÕì�ô;î5ïÊêoðdê��"î5û	ï�ò¯ñ/í½ìYêLñ/í�é�î�ê��-ô�ø�øÕô;ù�í�é�ô�ð	ñ]��z ìYêLñ/í½ò�ïÕð�ô;ö	öOí½ð	ñ	ïCþ��G�W-wî5òböOí�é��>ê�éSüIô�ð	ìYí9ïÕò-ð/ê�î
ô�ò
ù�ê)êLñ¹ô�òÇî5û/í�òM�	üG~�ö	é5êLñ��	ìYîÇñ/í½ìYêLñ/í�é1AÍò1�
[(��[ À + " d�â�çT±²ç»ä_^�æjá $ ä�æ,± + '�" d ' ä�å5±F²a` b ç=�í^ô�ð	ô�øÊÿLò�í!ô¸ò�ïÕü9ö�øÊíIñ	í½ìYê)ñ	ï�ð/ù¹ô�øÊù�ê�é�ïÊî5û�ü»ó^�QêoøÕøÊêhý|ïÕð/ù`��ô�øÕøÕô;ù�í�éU68f&�39.ô�ð	ñÑ�¸í½ïÊí�é¡ô�ð	ñUú)î5ô3�0í½øÕ÷�ô�ì�û�6 2¡�Â9F�VX�
û/íÛò5ô�ü9í!ô�øÊù�ê�éSïÊî5û	ü û	ô�ò�÷Oí�í½ð¥�	ò�í½ñ�÷)ÿ�ú)ö�ïÊí½ø�üIô�ðÛ68�T�T9F�\[Û=�í�ô�øÕò�ê¸ò5î��	ñ/ÿ�î5û/í!ò��	ü�~�ö	é5êLñ��	ìYî�ñ/í½ìYêLñ/í�é
ïÕð@î5û/í^øÕïÕüIïÊî�ê��|øÕô;é5ù�í#� �	ò5ï�ð/ù��dêoð�î�ía�uô;éSøÊêdü9í�î5û	ê)ñ	ò1�`�bøÊî5û/ê&�/ùoûUô�ðEíYþLö�øÕïÕì�ïÊî�ö0êoò�ïÊî5ïÊõ�íÛò5î5ô;î�í½ü9í½ð�î9ê��
î5û/íbò��	üG~�ö	é�ê)ñ���ìYî4ñ/í½ìYê)ñ	í�é1AÍòjì�ô;ö�ô;÷�ïÕøÕïÊî5ïÊí½òØé�í½üIô�ïÕð	òjí½øk�	ò5ïÊõ�í�ó�î5û/í¯ïÕüIö0ê�é�î5ô�ð�îjüIí½ò5ò5ô;ù�íbê��0ê&�	é"ô�ð	ô�øÊÿLò5ïÕò4î5û	ô;î�QêoøÕøÊê~ý¯ò"ïÕòjî5û	ô;î.î5û/íbô�øÕù�ê�é�ïÊî5û	üIò.û	ô~õ�íW?ÚìYê�é5é�í½ìYî5ïÊêoð^íL�0í½ìYî5ò1A)ý¯û	ïÕì�ûÛô;é5í-ïÕð	ñ/í�öOí½ð	ñ/í½ðGî�ê���î5û/íb÷�øÊêLì�;IøÕí½ð/ù�î5û���Qê�é|øÕô;é5ù�íW�Ñ�m�
û/í½ò5í�é5í½ò��	øÊî5ò|øÊí½ô�ñY�	òÇî�êIî5û	í�>êoø�øÊê~ý|ï�ð/ù9ìYêoð3�¾í½ìYî��	é5í��f�Ã	u^Ás¾'4�Á9g^w3¾ÑÄ � �j��ILSbQ¥³>�jS�Q���¦`K�¦TÕ�ÕDI>NX�y�X���LOoQ�S�S	ILH�ÔC�PNPOÑS��T�jK>IY¨5I>S�K��XNX¦_º*æ}NPORI>�ÈI�I�Ü&��KLNmÉ	�ÎQ&�sNX�X��QTHr¨5ILô�M�s¨5IL��KmÊL��� � QTHjHJQ1§oIL�WQTS�¨0Â�Ãý���1¨5IyK«ÔC�XNPOU�ÈQ�N ILK:� �>HJ�3K>I�NF���MQ�ÉRQ5�>�XNX¦Âæ@NPOoQ�N��MQTSgQ&�LO¡�<I>�TIS	IF§&H\�J§��F³LHkI�É	�Î�5³MQTô³L�PH¬�PNX¦#�ÎÊGIL�y�È�T�Mæ	ÊL���«K��ÅÄb�>�FILS�NXH\¦�HcQT�<§¡I}��Ù
è$1kè_1XÄ W#u|3jk�M{lsÀPl�Ãjin45ÃZw3wÂ¾F4�ÁÂÀPÃ�u�¾^Æ,¾F4�Á�ÀXu%3/lsÀ : JskP¾�6�¾'4&Ã$6�¾ow=�í�ï�ð�î�é5êLñ��	ìYí�ôIò�ïÕü9ö�øÊí-ñ/í½ìYêLñ/í�é
î�ê!ïÕî�í�é�ô;î5ïÊõ�í½øÊÿ^ò�êoøÊõ�í�Qê�éU��òM�	ì�û»î5û�ô;îÎW5��v�Y4ü9êLñ:fo�Ç À : JskP¾�6�¾'45Ã$6*¾ow òúLí�î����vÒ�R�6 È¡9´D"è4õ;ô�øk�	ô;î�í �YGv�Y�tÈW ���üIê)ñ:fo��Æ^O¡��K«�jK�NPORI��LO�I��Lê�ÉRQ�N<N I>��SgNPOoQ&N,��ILÕ�QT�PS�KNF�U³�I�IMÜyÉ�HJQT�PS	I�¨5Ùè*é �YGvÒ�LóEì*í�ÉZ�
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ïÊî�í�é�ô;î5ïÕêoð	ò|ê�é��Qí�ý"í�é-î�ê�÷Oí�ìYêoü9ö�øÕí�î�í½ñlóOý|û	ïÕìSûlóZ�Qê�ébô�ìYêLñ/í�ý¯ïÊî5û¸÷�øÊê)ìM;¹øÊí½ð/ù�î5ûe.>�R¸������Ló6ìYê�é5é5í½ò5ö0êoð�ñ	ò
î�ê»ô�Qí�ý}ò5í½ìYêoð	ñ	ò-êoðÞô^ò�ö�ô;é�ìG-
ý.ê�é�;Lò�î5ô;î5ïÊêoð��=�í��Qê&�	ð	ñdî5û	ô;î-î5û/í¡é5í½ò���øÊî5ò|ý.í�é5í¡÷Oí½ò�î}�>ê�é«çrv ��ô�ð	ñ�÷Oí½ì�ô�ü9í
ò�î�í½ô�ñ	ï�øÊÿ!ý.ê�é�ò�í�ô�ò:ç.ï�ð	ìYé5í½ô�ò�í½ñ��=�í^ìYêoü9ö�ô;é5íY�-ô�øÕøÕô;ù�í�é¡ìYêLñ/í½ò�ý|ïÕî5û¥çvh�»ý|ïÕî5û/Br�¿� ìYê)ñ	í½ò�óØý|û	ïÕìSû{ô;é5íÛñ	í½ò5ìYé�ïÊ÷Oí½ñ�ïÕð�687�f39"ô�òÚÙ¾î5û/í
÷Oí½ò�î,;Lð/êhý|ðÛìYêoð�ò�î�éM�	ìYî5ïÊõ�í-ìYêLñ/í½ò'Û��>ê�éuü9í½ü9ê�é5ÿLøÊí½ò5ò.ð/êoïÕò5ÿ¡ìSû	ô�ð	ð/í½ø�ò�ó)ô�ð�ñ!ý|ïÕî5û�t
í�í½ñ/ë ���	ø�øÊí�é}Vlt��]["ìYêLñ/í½ò>��
û/í½ò5íIô;é5íIü���øÊî5ïÊö�øÊí�é�ô�ð	ñ	êoü í�é5é5ê�é�ìYê�é5é�í½ìYî5ïÕð/ù¸ìYêLñ/í½ò�î5û	ô;î�ì�ô�ð�÷OíIì�û	ô;é�ô�ìYî�í�éSïJE�í½ñ{÷)ÿdî5û	é5í�íIö�ô;é�ô�üIí�î�í�é�òV�ÜC¸ÞÝ	¸Èç�[��,�
û/íb÷�øÊêLì�;!øÕí½ð/ù�î5û^ïÕò	Ü�óGê���ý|û	ïÕìSûeÝÛ÷�ïÊî5ò.ô;é5í�ñ	ô;î5ô�÷�ïÊî5òuô�ð	ñ�î5û/íbé5í½üIô�ï�ð	ñ/í�éuô;é5í-ö�ô;é�ïÊî²ÿI÷�ïÊî5ò>�³D¯ö
î�ê�ç.í�é5é5ê�é�ò|ì�ô�ð¹÷Oí�ìYê�é5é5í½ìYî�í½ñ�ïÕð^êoð/í�÷�øÕê)ìM;���ØïÊù&�/é�í]4EìYêoü9ö�ô;é�í½ò^îÎý.ê��-ô�øÕøÕô;ù�í�é¹ìYêLñ/í½ò^ý|ïÊî5û�Br�¿��ô�ð�ñ)t�� ìYêLñ/í½ò�êoð�îÎý.ê'÷�ïÕð	ô;é�ÿ�ò�ÿ)ü!ü9í�î�é�ïÕì
ì�û�ô�ð	ð/í½øÕò>�C��ê9ìYêoü9öZ�/î�í-î5û/í-ö	é5ê�÷�ô;÷�ïÕøÕïÊî²ÿ�ê���í�é5é5ê�é@�Qê�é@Br�¿� ìYê)ñ	í½ò"ý.í-í�õNô�ø��	ô;î�í½ñ^î5û/íbö	é5ê�÷�ô;÷�ï�øÕïÊîÎÿ¡ê��#ü9ê�é5í
î5û	ô�ðDç#í�é�é5ê�é�òjï�ð;Ü¹÷�ïÊî5ò1�4ú/ïÕüIïÕøÕô;éSøÊÿ�óT�>ê�é¼t:� ìYêLñ/í½ò4ê���üIï�ð	ïÕüG�	ü ñ	ïÕò�î5ô�ð�ìYí:ð	óGö0í�éM�>ê�é�ü!ô�ð	ìYí
ýuô�ò"ìYêoü9ö��/î�í½ñ
ô�ò5ò���üIïÕð/ù¡î5û	ô;î
ü9ê�é�í�î5û	ô�ð��PðoÏTf � í�é5é5ê�é�òÇì�ô�ð�ð/ê�î
÷Oí�ìYê�é5é5í½ìYî�í½ñ���V�ú)í�í�ô;ö	öOí½ð	ñ	ïÊþU���>ê�é
ñ�ïÕò5ì>�	ò5ò�ïÊêoð�ê��#û/êhý
î5û/í�ö�é5í½ò�í½ðGî�í½ñ»é5í½ò��	øÕî5òuý"í�é5í�ìYêoü9öZ�/î�í½ñ��\[�
û	íbü9í½ô�ð�ðo�	ü�÷Oí�é.ê���ïÊî�í�é�ô;î5ïÊêoð�òjê���î5û	íbô�øÊù�ê�éSïÊî5û	ü î�ê�ê�÷	î5ô�ï�ðÛô�ò��	ì�ìYí½ò5ò��P�	ø0ñ/í½ìYêLñ	ïÕð/ù�ïÕò"ñ�ïÕò�ö�øÕô~ÿ�í½ñ��Qê�é
ô�ò5í½øÊí½ìYî5ïÊêoðIê��lìYêLñ/í½òjô�ð�ñ!ñ	ïc�Oí�é5í½ðGîjñ/í½ð	ò�ïÊî5ïÊí½òmº^ïÕð9î5ô;÷�øÊíW.T�C-¾ðIé�ô;é5í¯ì�ô�ò�í½ò"ô�ò"üIô�ðGÿIô�ò�4T����ïÊî�í�é�ô;î5ïÊêoð	ò4î�êGê�;
ö�øÕô�ìYí�÷Oí>�Qê�é5í�ôIò���ì�ìYí½ò5òÈ�X�	ølñ/í½ìYêLñ	ïÕð/ù9í½ü9í�é�ù�í½ñ��sm��[ Ø " ded "×' á	å $ ä�æ4á�ç�^¾ä�åa²a`já�Ø " )jç;çT± " + $ ` " +,+4áEd=�í-ê�é�ïÊùoïÕð�ô�øÕøÊÿ¡ìYêoð	ìYí½ïÊõ�í½ñ#��z ìYê)ñ/í½òuô�òuìYêLñ/í½ò,�Qê�éuî5û/í-ü9í½ü9ê�é5ÿLøÊí½ò5òj÷�ïÕð	ô;é5ÿ9ò�ÿLüIü9í�î�éSïÕì|ìSû	ô�ð	ð/í½ø<�(-wî"î��	é�ð	ò
ê&�/î�ó4û/êhý"í�õ�í�é~ó4î5û	ô;î��-ô�øÕøÕô;ù�í�é¡ô�ð	ñe��z2ìYêLñ/í½ò¡û	ô~õ�í�ô�ü���ì�ûE÷	é5êoô�ñ/í�é¡ô;ö	ö�ø�ïÕì�ô;÷�ïÕøÕïÕîÎÿ��Y�¯ò�ý.íÛö	é�ê~õ�í½ñUïÕð
ò�í½ìYî5ïÊêoð�f)óR�-ô�øÕøÕô;ù�í�é4ìYêLñ/í½ò�ô;é5íÇõ�í�é5ÿ�ù�êGêLñ��Qê�é4ô�ð�ÿ�ò�ÿ)ü!ü9í�î�é�ïÕìuò�î5ô;î5ïÊêoð�ô;é5ÿ�í�é5ù�êLñ	ïÕìuð/êoï�ò�í.üIê)ñ/í½ø�V´ïÕð�ì�øk�	ñ	ïÕð	ù
ô;é5÷�ïÕî�é�ô;é5ÿdìYê�é�é5í½øÕô;î5ïÊêoð	ò�ô�ð	ñ�ü9í½ü9ê�é5ÿa© ñ/íLi0ð	ïÊî5ïÊêoðg�&[-ô�ò�øÕêoð/ù¹ô�ò�ô»ü9í½ô�ð�í½ð�î�é5ê�ö)ÿÞì�ô�ð{÷Oí9ñ/íLi�ð/í½ñ]�Qê�é
ïÊî>�°�¯í�é5í¸ý.í�é5í�öOê�é5î!ïÕðGõ�í½ò�î5ïÊùoô;î5ïÊêoð�ò!ê���ð/êoð/ë �	ð	ïJ�Qê�é�ü ð/êoïÕò5í¸ìYê�é5é5í½ò�öOêoð	ñ�ïÕð/ù�î�êUìYêoüIü���ð	ïÕì�ô;î5ïÊêoð�ê~õ�í�é¹ô�-ô��	ò�ò5ïÕô�ð¹ìSû	ô�ð	ð/í½øOý|ïÕî5û^÷�ïÕð	ô;é5ÿ�ïÕð/öZ�	î5ò>��ØïÊù&�/é�ía0�ìYêoü9ö�ô;é5í½ò!î5û/í¹öOí�é��Qê�é�üIô�ð	ìYí»ê��W�-ô�ø�øÕô;ù�í�é!ìYêLñ/í½òIý|ïÕî5ûUé�ô;î�í½òI÷Oí�îÎý.í�í½ðÞ.sÏÂ2�ô�ð	ñbf&ÏT�{ý|ïÊî5û
î�íYþLî�÷0ê)ê�;!ìYêLñ/í½òuô�ð	ñ�ý|ïÊî5ûÛò�î5ô;î�í�ê���î5û/í-ô;é5îuìYê)ñ/í½ò1�m�¯ò.÷Oí>�>ê�é�í�ó)î5û	í¯÷Oí½ò�î"é5í½ò��	øÊî5ò.ô;é5íbê�÷	î5ô�ïÕð/í½ñ�÷)ÿ!üIôT;LïÕð/ù
î5û/í�ý"í½ïÊùoûGî|öOí�ébìYêoøk�	üIðaçuô�òbò5üIô�ø�ø�ô�ò|öOêoò5ò�ïÊ÷�øÊíDV´ìYêoð	ò5î�éM�	ìYî5ïÊêoð	ò}fT�àß fTBr[��=D¯ð�ò��/é5ö	éSïÕò5ïÕð/ùoøÕÿ�ó)ìYêLñ/í½ò¯ý|ïÊî5û
øÕô;é5ù�í�÷�øÊê)ìM;�øÕí½ð/ù�î5û¹ô;é5í�÷Oí�î�î�í�é1�

f�7



V´ô5[ 1e-06

1e-05

1e-04

1e-03

1e-02

1e-01

0 0.5 1 1.5 2
 

(7,1/2)

(7,1/2)C

Turbo

VQ÷	[ 1e-06

1e-05

1e-04

1e-03

1e-02

1e-01

0 0.5 1 1.5 2
Eb/No (dB)

(15,1/4)C

Turbo

�ØïÊù&�/é5í«0FD��-ô�øÕø�ô;ù�í�é
ìYê)ñ/í½ò1A)öOí�é��Qê�é�üIô�ð�ìYí|ê~õ�í�é��-ô��	ò5ò5ï�ô�ð�ìSû	ô�ð	ð/í½øCV´ò�êoø�ïÕñÛì>�	é5õ�í½ò�["ìYêoü9ö�ô;é5í½ñ�ý|ïÕî5ûÛî5û�ô;î.ê��
ò�î5ô�ð	ñ�ô;é�ñ!î�íYþLî�÷OêGê�;ÛìYê)ñ/í½òuô�ð	ñ�ò�î5ô;î�íy~�ê���~�î5û/íy~Gô;é5îbìYê)ñ/í½ò�V´ñ/ê�î�î�í½ñ»ì>�/é�õ�í½ò�[��Cî�í�é5î5ïÕì�ô�øOôNþ/ïÕòuò5û/ê~ý¯òjí½ü9ö�ïÊé�ïÕì�ô�ø
÷�ïÊî�í�é5é5ê�é�ö	é5ê�÷�ô;÷�ï�øÕïÊîÎÿ��#-wî�ò5û	ê&�	øÕñ�÷OíIí½ü9ö�û	ô�ò5ïÕò�í½ñ�î5û	ô;îYQTHjHÇî5û	í!÷�øÊêLì�;�í�é�é5ê�é�ò�ï�ð{î5û/íÛíYþ)öOí�é�ïÕüIí½ð�î5ò�ý|ïÊî5û�-ô�øÕø�ô;ù�í�é�ìYêLñ/í½ò�ý.í�é5í�¨5I1N I��1N IM¨�í�é5é�ê�é�òÕD�î5û/í!ñ	í½ìYê)ñ	ï�ð/ù»ô�øÊù�ê�é�ïÊî5û	ü é5í�öOê�é5î�í½ñÞî5û/í��´ô�ìYî�î5û	ô;î�ïÕî�û	ô�ñg�´ô�ïÕøÊí½ñ��|Øô�ð/í½øCV´ô5[.ò5û/êhý|òuìYê)ñ/í½ò.ý|ïÕî5û!é�ô;î�í½òu÷Oí�î²ý"í�í½ð»ô;÷Oê&�/î�.sÏTf�ô�ð	ñYf&ÏT�od/ö�ô�ð/í½øCVQ÷	[jò5û/ê~ý¯ò.ìYêLñ/í½ò.ý|ïÊî5ûÛé�ô;î�í½òu÷OíYë
îÎý.í�í½ðg.sÏÂ29ô�ð	ñ`.sÏT�o� w ¾Ô��ÁQ�mÃ�ÃjPÈ4&Ã$6*¾ol ò �
û/íbì>�/é5õ�í-øÕô;÷Oí½øÕøÊí½ñ�áãâoäqå�æfç�è.ò5û/ê~ý¯ò"î5û	í¯öOí�é��Qê�é�üIô�ð	ìYí¯ê��6ô�é�ô;î�í.�éTfIìYêoðGõ�êoøk�/î5ïÕêoð	ô�ø�ìYêLñ/í�ý|ïÊî5û¹ìYêoð�ò�î�é�ô�ïÕðGî
øÊí½ð/ù�î5û��GóZ;)ð/êhý|ð¹ô�ò|î5û/í�ñ/í�´ô�ìYî�ê!ò�î5ô�ð	ñ�ô;é�ñY�Qê�é|ò5ô;î�í½øÕøÕïÕî�í�ìYêoü¡ë
üG�	ð	ïÕì�ô;î5ïÊêoð�òG68f�039F���
û/í¡ì>�/é5õ�íeáãâoäqå�æfç�èÞê�ò5û/ê~ý¯ò¯î5û	í�öOí�é��Qê�é�üIô�ð�ìYí�ê��jî5û	í¡ìYêoð�ì�ô;î�í½ð	ô;î�í½ñ{ìYêLñ/í9ìYêoü9öOêoò�í½ñ
ê��lî5û/í-ò5ô�ü9íbìYêoð�õ�êoøk�	î5ïÊêoð	ô�ø0ìYê)ñ/íbô�ð	ñ�ôot
í�í½ñ/ëwú)êoøÊêoü9êoð�ìYê)ñ	í�� Ç ÁÌ3�Ás¾#Ãji�ÁQN^¾�3�wÂÁ ò �
û/í¯ì>�	é5õ�íGVÎ.17)ók.�éÂ2¡[È�
ò5û/êhý|ò�î5û/í!ö0í�éM�>ê�é�ü!ô�ð	ìYí9ê��Çô�ð{íYþLî�é5í½ü9í½øÊÿ�íYþ)öOí½ð	ò�ïÊõ�íIô�ð	ñ{ìYêoü9ö��/î�í�é�ïÕðGî�í½ð	ò5ïÕõ�íIìYêoð	ì�ô;î�í½ð	ô;î�í½ñUìYê)ñ	í!ñ/íYë
õ�í½øÊê�öOí½ñ�ô;îmë5|p¹�÷�ô�ò�í½ñ�êoð^ô�ìYêoð	ò�î�é�ô�ïÕðGîuøÊí½ð/ù�î5û].17)óLé�ô;î�í�.�éÂ2¡ìYêoðGõ�êoøk�/î5ïÕêoð	ô�øOìYê)ñ/í�V´ñ	ô;î5ô¡ìYê&�/é5î�í½ò5ÿ!ê��|tW�¼ë����ì�èjøÕïÊí½ìYí��\[��
û	í�ì>�/é5õ�í½ò|ø�ô;÷0í½ø�øÊí½ñdìRíïîñð�òIò�û/ê~ý î5û/í�öOí�é��Qê�é�üIô�ð	ìYí�ê��Øî5û/í�é�ô;î�í�.�éTfD�*�	é5÷OêIìYê)ñ/í�ñ/í½ò5ìYé�ïÊ÷Oí½ñ
ïÕðY6c.1fLó�.�.L9	ô�ð	ñ�î5û/íué�ô;î�í.�éÂ2�ìYêLñ/íué5í�öOê�é5î�í½ñ¡ïÕðY68fR.L9F��p�3jklk�3
7�¾¡w84&Ã$6�¾ol ò �/é�êoü øÊí>�Qî�î�ê�é�ïÕùoû�î#î5û/í
ìYêLñ/í½ò�û	ô�ñ
î5û/í��QêoøÕøÊê~ý¯ïÕð/ù�ö�ô;é�ô�ü9í�î�í�é�ò�VXz�ó  9ó t�[���|Øô�ð/í½ømV´ô5[ D�V<��7���4�0o¸M��f���fR.T¸��R¶ 250&0&[�VÎ.>Br[�d*VÎ.10�4���0o¸M0�4���0o¸��R¶82o0��5[�VÎ.>Br[�dV<f�0����R.T¸1.10����R.T¸��R¶��&7�05[�VÎ.>Br[��C|#ô�ð	í½ø�VQ÷×[ DaVP2&�������R¸1.>�������R¸��R¶�f�75[`V´ìYêoð	ò�î�éM�	ìYî5ïÕêoðefT�«[�d@V<f�0�7T�5�¡¸M0�7T�5�¡¸��R¶��5f�f5[V<fTBr[�d�VÎ.L250&�o.T¸È250&�o.T¸��R¶��&��f&[DV<fTBr[�d�VÎ.17T�����R¸M7T�����R¸��R¶��&���5[�V<fT��[�d(VÎ.1��f�0�4o¸M��f�0��o¸��R¶�f32¡4&[�VÎ.>Br[��

f��



�.êoð�ò�î�éM�	ìYî5ïÊêoð_fT� �uêoð	ò�î�éM�	ìYî5ïÕêoðg.>B�évÞ2&�������Ló×�Wv��R��f�7 �]v�.1��f�0�4)ó×�Wv��R��f3254
V´ô5[
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VQ÷	[
1e-06

1e-05

0.0001

0.001

0.01

0.1

0.6 0.7 0.8 0.9 1 1.1
 

1e-06

1e-05

0.0001

0.001

0.01

0.1

1.2 1.4 1.6 1.8 2
 ó * Ïy�G�DV´ñ�Br[

�ØïÊù&�/é5í�.>�GD�V´ô5[��dí½ñ	ïÕô�ð^ðo�	ü�÷Oí�é.ê���ïÊî�í�éSô;î5ïÊêoð	òuê���òM�	üG~�ö	é5êLñ��	ìYî.ô�øÊù�ê�é�ïÊî5û�ü�î5ôT;�í½ð»î�ê9ê�÷�î5ô�ïÕð^ô�òM�	ì�ìYí½ò5òÈ�X�	ø
ñ/í½ìYêLñ	ïÕð/ù��CBuô;é�òuò5û/êhý�7Nî5ûló�f�7Nî5ûlóZ�T7Nî5û»ô�ð	ñU0�7Nî5û^öOí�é�ìYí½ðGî5ïÕøÊí½ò1��VQ÷×[��.ê�é�é5í½ò�öOêoð	ñ	ïÕð	ù�÷�ïÊîjí�é�é5ê�éuö	é5ê�÷�ô;÷�ï�øÕïÊîÎÿ��

1e-04

1e-03

1e-02

1e-01

1 1.5 2 2.5 3
Eb/No (dB)

(7,1/2)

(7,1/2)C

uncoded

�ØïÊù&�/é5í`.�.ODÛúLû/ê�é5î�÷�øÊêLì�;{øÊí½ð/ù�î5û��-ô�øÕøÕô;ù�í�é9ìYêLñ/í½ò>A�ö0í�éM�>ê�é�ü!ô�ð	ìYíIê~õ�í�é���ô��	ò5ò5ïÕô�ð@ì�û	ô�ð�ð/í½ø}V´ò5êoøÕïÕñ{ì>�/é�õ�í½ò�[
ìYêoü9ö�ô;é�í½ñ�ý|ïÊî5û�î5û	ô;îIê���ò�î5ô�ð	ñ	ô;éSñ'î�íYþ)î�÷Oê)ê�;�ìYê)ñ	í½ò�V´ñ/ê�î�î�í½ñ�ì>�/é5õ�í½ò�[���î�í�é5î5ïÕì�ô�ø¯ôNþLï�òIò5û/êhý|òIí½ü9ö�ïÊé�ïÕì�ô�ø
÷�ïÊî�í�é5é5ê�é�ö	é5ê�÷�ô;÷�ï�øÕïÊîÎÿ��#-wî�ò5û	ê&�	øÕñ�÷OíIí½ü9ö�û	ô�ò5ïÕò�í½ñ�î5û	ô;îYQTHjHÇî5û	í!÷�øÊêLì�;�í�é�é5ê�é�ò�ï�ð{î5û/íÛíYþ)öOí�é�ïÕüIí½ð�î5ò�ý|ïÊî5û�-ô�øÕø�ô;ù�í�é¯ìYêLñ/í½òÇý.í�é5í�¨5I1N I��1N IM¨»í�é5é�ê�é�òÕD�î5û/í�ñ	í½ìYê)ñ	ï�ð/ù9ô�øÊù�ê�é�ïÊî5û	ü é�í�ö0ê�é�î�í½ñ»î5û/í�´ô�ìYî
î5û	ô;î|ïÕî
û	ô�ñ#�Qô�ï�øÊí½ñ��w ¾Ô��ÁQ�mÃ�ÃjP�4&Ã$6�¾ol ò ô�ò
ïÕðUi�ù&�/é5íW0o�p�3Ek�k�3
7�¾¡wÎ4&Ã$6�¾¡l ò �	é5êoü øÊí>�Qîlî�ê
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?r� �pÙ óAø � Í � � ÌHóAô�� �pÙAï]��÷ Í/Ú ïB�!ð <ur � A

Â ädb ÜÓ�Ó � Ü ± Ü ã ¹ ¹
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ÌcÍ/Î�� � ¯�f �hg Û Z Ü f¯ i b`� � ¯ � �à Ê���Ë�ÏÛ<uÌHÍ/Î�Ê Û Z Ü �CË Ê Û/Û/Û Ë
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Â äcb ÜÓ�Ó Ò Ü ± Ü ã ¹ ¹
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Õ Í

ÌcÍ/Î � � ¯�f �hg Û Z Ü f¯ i b � � ¯ � �à Ê�� � Ë´Ï Ê��ÐZU� � Ë@ÌcÍ/Î g Ê Û ZU� � Ë� � i Ï�<uÌHÍ/ÎCÊ Û Z Ü �CË Ï Ê Û Ü � Ë
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