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�����ÒÐ]]ïâËögÐ¹�M]âÌGÏc�Ð]]Ë?cÉ@ÁÐ¹�@¶Ëh½Ð]Ô�Ð]]µ�qÌKÐ]HË@KÐG�É�ÏÉ@½Ð]Á
��������É�ÃËöh]GgÏc�Î?iÏög@]Á�É�Ä?dÁ@p]ÌOÙ_�¸ÏÉ�ÏÉÐËgÏÉ@½ÐS�ÑK@GÐ_

��É�ÑÁÏcÐ½�ÑÁ@Ìt¥�hK?Éc�É�ÏÉÐÁchµÙµ?j¾ÌÔ++�N@¶Gg@µ�ÏÉdLÅ
������É�MâÌÂGÏÉÐ]]¶âÌO�ÑÁÏcÐ]]½�Òg@p]]­�Ñ]]OÉh}�É�ÐËÐ¹Ð]]kÐ½�ÉÐ]]Ô�Ù]]G

���Ð]]¹�·]]âËgÙS�?dp]]Ì©@ÁÙ±�?ÉcÐ]]¹��É�Ñ¥gÐ]]o�Òg?dµÐ]]w�ÒÐ]]½ÏÉ@²½
��N@¶G�ÉÏöhËÐO�ÄÐkÏög�+���������qÌ]k@½ÙºPËc�É�Ñ]k@Ìk�ÑL]k@Ô�gÐ]kÐ¹

������Ð]Kg@O�É�´?h]âÌ¥�ÑÁÚÐ]}�ÉÊ½ÐÅ�ÑÁdÁ@ËÐïâÌK�Ñð¹ÉÐÅ�cgÊµ�MâÌGÏc
�����É�Ð]ïð¹ÐG�Ð¹�N?dG�Ä@µÏi?Éi@ÌS�ÐGÐÅiÐ½�É�ÏÉÐKÐÁ�É�Ä@µÐÌk@Ìk

����h]]K?Éc�É�¸ÊµgÐ]]µ�ÑÁÉÊ]]G�ÑÁ@L]]kÉcgÊµ�ÑÁ@µÐ]]ËÉÉfâÌ½�ÐÌL]]k?ög
Á@KÐ]]]]ð¹ÉÏc�����É�Ñ½Ûl]]]]ÌÔ�É�ÑGÏgÐ]]]]¥�ÑÁ@KÐ]]]]ð¹ÉÏc�É�ÐµÐ]]]]wÉ@Á�Ñ

��ÏÊâÌ]]]o�Ä@½Ð]]]ÅÐG�ÏÉÐ]]]Á@µÏÊKhïµÐË�ÏÉÐ]]]KÐÁ�ÒÐ]]]ïâËögÐ¹�r@]]]ÌÁÉc
�MâÌÁÐ]]]]]ËÐïHâÌK�+�ÒgÐ]]]]]k�ÉÊ½Ð]]]]]Å�Ð]]]]]Á@½ÐÔ�qËgÐ]]]]]}ÐÔ��Nh}Ð]]]]]Á

��ÒðÚ@]]]]G�Ò@]]]]}?c?c�ÀÏcgÐ]]]]G�Ð]]]]K@��ÐµÐp]]]]âÌµ�cgÊ]]]]µ�M]]]]âËhÁ?ÊKÏc
�������ÒÏd]]ÂË@Ô�É�nÊÁÏg@]]w�ÒÏÉÐ]]Áchµ�ÑËÛµÐ]]Ë�Ù]]G�ÏÉÐ]]ÌKÐð¹ÏcÊâÌÁ

É�¸ÊµÉgÐµqËhK�ÑÁ@µÏg@o�+��
��ÒÏc@]]]]½�ÑÁch¶âÌSÐ]]]]HâÌS�ÐËÏÊâÌ]]]]o�ÀÐ]]]]G����ÉgÐ]]]]}ÐÔ�·âÌ¹Ð]]]]}�

���cgÊ]]]]]µ�M]]]]]âÌG@Á�É�Ð]]]]]Ë?d½ÏcgÐGÐ¹�Ñ]]]]]Á?É?h­É�ÏgÉÐ]]]]]}�ÒgÐ]]]]]}ÐK
��Ð¶ÁÊ]]]w�M]]]âÌÂâËÊÂG�ÏÉÐÁÊGcg@l]]]LpO�É�Ñ]]]ð¹cÉÉc�É�Òcg@l]]]½Ð_
���É�Ä@L]]]]kÉcgÊµ�ÉcgÊ]]]]µ�Ù]]]]G�Ð]]]]Ë?É�â¼c�É�b@]]]]½Ïc�¸ÏÉ�¸ÊµgÐ]]]]µ

������Ô�ÀÐµ�ÑµÐËÐoÚ�¸ÏÉ�¸ÊµgÐµ�âÑGÐG�Ä@LkÉcgÊµ�À?d]ÁÐ���M]âÌGÏc?É�
Ú�É�j]]âÌÆâÌG�Ðp]]Ì½ÐÅ�ÉÉ?�É�ÒgÊG@]]Ô�É�Ñ]]k@Ìk�ÒÉÉögÐ]]¹�M]]âÌGÏc�i

++�ÏÉd]]LÅ\���É�ÑKÐ]]Ë@GjÌW�Òi?É@]]ÌS�âÑGÐ]]G�Ð]]Á?Ê½ÐÅ�ÑµgÐ]]Ô�Ð]]ËÙG
�ÑÁch¶âÌSÐHâÌS�ÙG�ÄÐ¶G�ÒdS�ÑK@GÐ_�Ðµ�ÏÉÐKÐÁ@Ëc�É�JÐÅiÐ½

�ÒÏc@]]]]½������âÑGÐ]]]]G�É�?d]]]]ËÙ_�ÒÐ]]]]ïâÌS�É�N@µÐ]]]]¹�gÊL]]]]kÏc�Ò
ÃKÉÐµ?Éc++��
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 Ð¹�Ïg@KÉÉ�ÀÐÔ����Ïg@½e�Ñð¹?ÉÐÅ�ÒÐ½@ÁeØög�É�Ù_É@Á�ÑLË@k�Ð¹�ÐµÐËgÐÅ�

���Ð¹���,��,�����ÏÉÐKÏÉ?hµÉðÛG�?c��
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�Òc@ËÐ¹18ð¹ÐÅ�ÑÁ@Ìl¥ÐG�ÑÁg@G@Ì¾Ìµ�ÒÐð¹@kÐ?cÐ~ 

ÏÉÐË?hµdÌÅÐo�Ð~Ðð¹ÐÅ�hK�Ñ¶âËg@S 

�ÏÉÐËÙ_�cgÊµ�ÄÐËÚÐ¹�..' 
��

 ��������ÒÏÉ@]½�Ù]G�ÒÐµÐK@]kÐ}gÐ½�É�N@]kÏg@µ�É�Ð]~Ðð¹ÐÅ�gÐkÐ¹
18 k�ÏÉ?gc�qËgØi�Ñð¹ÉÐÅ�É�MâËhKÉÏc�gØi�É�MâËhkÊÁÏc�gØi�Ðð¹@

���ÑÁ@µÐp]]]]âÌµ�É�ÃËh]]]]G�É�À?i�ÑÁchµgÐ]]]]kÏg@w�É�ÄchµfâËög@]]]]k�Ù]]]]G
�?do@ÌÁÉc�É�ÐµÐwÉ@ÁÐ¹�ÑÁ@µÐLkØc�É�cgÊµ�ÄÐËÚÐ¹. 

���É�n@ÁÊ]]o�Ð]]KÐÁÊG�ÒÐµÐK@]]kÐ}gÐ½�É�Ð]]~Ðð¹ÐÅ�Ð]]µ�ÒÏÉÐ]]Ô�ÒÙÅÐ]]G
�����]]]]¹�cgÊ]]]]µ�Ð¶ÁÊ]]]]w�cgÊ]]]]µ�ÑÁ@µÐK@]]]]kÐ}gÐ½�ÀÐSgÐ]]]]k�Ñ]]]]k@ÂâÌO�Ð

��������������É?eög�?cgÐ]kÐG�ÑÁ@Ìl]¥ÐG�ÑGÏiÐ]©�É�´ög�Ñ½@]S�ÒÉ?ÉÐ]K�?cÐ~Ðð¹ÐÅ
��������ÑÁ?gdKðÚÐkÏc�ÄÐËÚÐ¹�·âÌ¹Ð}�Ðµ�ÉÊG�ÐÂâËÉ�âÑG�?cÏÉÐ¹�ÐK@kÏg@µ�ÀÐÔ
��������ÒÉ?hµÐ©ÏcÐ±�Ñ¶âÌµÐw�ÐG�gÐk�ÐË?hµ�ÑÁchGÉ@ÁÐ¹�ÑohâÌÅ�ÏÉÐËÙ_

ÉÊG�ÐÂâËÉ�âÑG�?dâËÊÁ�É�ÄÙµ�Ò@ÌÁÉcÐ¹�Ðµ�ÑKÐð¹ÉÏcÊâÌÁ.  

ð¹ÐÅ�ÑK@]]kÏg@µ�Ð]]ËÙG����Ð]]}�ÑÁ@µÐK@]]kÐ}gÐ½�É�g?i@]]Ô�Ñ]]¶OØhK�Ð]]~Ð
����������É��TÅÐ]K�É�mÌ¦GÐ]K�É�IËh¥ÐK�Ð¹�gÐÅ�hK�ÑÁ?ÉÊ½ÐÅÐ¹�@ÌS�ÏcgÊµ

�É�dË@kÙÂÌS�É�¼@®ÁÐÔ�É�¸@_�ÑÁch¶µ@�Êk..dLÅ 

������É�Ñ±Ð]]]Å@Á��ÊH½Ê]]]k�Ð]]]Á?hµ�ÒÐµÐK@]]]kÏg@µ�É�Ð]]]~Ðð¹ÐÅ�Ð]]]ËÙGgÐÅ
G�ÑËÏd]]]Áögc�]]]¹�ÐÁðÚ@]]]k�É�cgÊ]]]µ�Ð]]]G�ec��Ä@Ìl]]]¥ÐÐ ��,���Òc@]]]Ë�?c

âËhµÏc��?c@]]ÌÁÉc�ÑâËÊ}Ð]]G�M]]âËh¶G�ÒdÁÐ]]w�É�M]]âË�}Ïc?ög�igÐ]]G�É�ÏÉÐ]]L
�ÏÉÐLâËgcÏc. 

�É�ÏÉÐÁch¶Á?cÏÉ@ÔÐ¹�MâËh¶G�ÙG�Ä@ËdÁÐw�Ä@µÐÌËÐ~Ðð¹ÐÅ�É�Ð~Ðð¹ÐÅ
�����É�Ð]]]wÉÊ½�É�ÉÏgÐ]]]GÉÊÁ@_�É�Ä@]]]Ëe�Ñ]]]Ách¶ÂÌG?c�É�Òg?iÊïKÐ]]]½j_
���ÒÏg@GÐ]]]]]±Ð¹�É�Ð]]]]]½Ðµ�@Lp]]]]]âÌÅ�Ä@ÌÁ@µÐ]]]]]oÙ_ÐÁ�ÑÁchµgÐ]]]]]kÏg@w

�?cÐµÐK@kÏg@µ�ÑËÏgÉÐ}�ÐÌÁ. 

�Ñð¹@k�ÒÐµÐÁiÐ½�ÐÂËögÐO?ög�Ò?ÉcÐ¹�ÏÉÐ_?cÐG�Ð~Ðð¹ÐÅ1991�ÏÉÐpË
������ÏÉÉchµÐ]Á�ÏÉÐ]Ách¶Á?cÏÉ@Ô�É�Ñ½?g@]Ô�Ð]G�ÑL]kÐÅ. ���ÒögÐ]o�ÒÙÅÐ]G

���É�Ñ­Ð¹Ð]]]]]]k�ÏÉÏögd]]]]]]ÁÉÊK�Ïj]]]]]]âÌÅ�ÑÁÉÊ]]]]]]G�É�Ù_É@]]]]]]Á�Ñl]]]]]]Ëh}ÐÁ

mailto:��G���������G�?d��������ٵ��@���cй�е��K����c����.
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�É�Ð]]~Ðð¹ÐÅ�ÏÉÐ]]_?cÐG�É�?cÐËÐ]]wÉ@Á�ÉÐ]]¹�cgÊµÐ]]G�ec�ÑÁ@µÐÌ½Ûl]]ÌÔ
�����]ïâÌO�É�ÐïâÌS�ÐÁÊG�Ä@½?gÉÐÅ�������ÒÏdÂ]oÊµ�Ñ]kØhË@¡�ÑÁchµÐ]oÐ}�ÒÐ

������ÑÁ@µÐ]]]½?i�h]]]K�ÒÏd]]]ÂâÌÅ�É�Ð½ÏcgÐ]]]k�ÀÐ]]]Ô�ÑËÉÊKÉÐ]]]µ?Éc�ÉgØ�]]]K
�chµ�hK�ÒÉ@ÂâËÊ_�É�ÏdÂoÊµ�Ä@ËÐ~Ðð¹ÐÅ. �Ñ¾âËgÐÅ�ÑKÐ½Ê¶W�ÐËÙG

������rÐ¶pâÌO�Òg?iÊïKÐ½j_�É�ÏeØöhO�ÑË@Á@kÐG�ÑÁ?ÊLËÐÁ�Ä@LkÉcgÊµ
N@¶G�ÐËÐwÉ@Á�ÉÐG. 

�Ñð¹@kÐ¹�ÐK?ÉÐµ1991gÐÅ�ÑKÐ½Ê¶W�@ÆÁÐK�ÏÉ�ÑÁ@_ÉÉög�Ò?ÉcÐ¹��¿âË
�����Ñð¹@k�Ð¹�ÏÉÐl¥ÐG�Ñ¾âËeög2003����������gÐ]kÐG�M]âÌG�M]kÏc�ðÚ@]G�ÑÁ?ÊK�?c

�����ÉÐ]Ô�ÒÏÉ@½Ð]¹�É�?cÐËÐ]wÉ@Á�ÉÐ]Ô3 �����É�M]kÏc�Ð]¹�Ñ]wgÐÅ�?d]oÐð¹@k
��Òh]]]K�ÑÁ@µÐ]]]wÉ@Á�qâÌ]]]O�É�ÏÉch]]]µ�ÒÐ]]]~Ðð¹ÐÅ�Ù]]]G�M]]]âÌGÊG�?c@]]]Á?ÊK
�����ÏÉÐ~Ðð¹ÐÅ�ÒÏÉÐÁch¶Á?cÏÉ@Ô�É�Òg@µ?É?c�Ò@Á@ÅÐG��ÏÉÐÁ@LkÉcgÊµ

��ÏÊ]w, ��������gÐ]}ÐÔ�qÌÁ@L]kÉcgÊµ�Òh]K�ÑÁ@µÐ]wÉ@Á�Ð]µ�ÒÏÉÐ]Ô�â¼Ð]}Ð¹
�Ä@Ë�½Ðµ�ÉÐ¹�ÃGÊGÐÁ�É?h¶Á?hâËÉ�É�?dÂËhG�Ég?c�À?i�Ð~Ðð¹ÐÅ�ÒÏdÂâÌÅ

�ÏÉ?hµÐÂâÌO..  

����gÏÉgÐ]]]Oc?c�É�iÙl]]]ð¹c�Ñ¶âÌµÉ@]]]G�¸ÏÉ�¿âËgÐ]]]Å�ÑKÐ]]]½Ê¶W�Ð]]]ËÙGgÐÅ
���Ù]]]G�É�ÏÉch]]]µ�hËÐ]]]k�¸Ð]]]Ë�¸ÏÉ�ÑÁ@L]]]kÉcgÊµ�ÑÁ@µÐ]]]wÉ@Á�ÉÊ½Ð]]]Å

�ÏeØh]]O�Ä@µÐ]]wÉ@Á�ÉÊ½Ð]]Å��ÏÉch¶âÌSÐ]]HâÌS�ÒÏÉÐ]]Ách¶Á?cÏÉ@Ô�Ò, 

�ÏÉÐp]]ÌÁ@¾âÌºk�¸ÏÉ�ÑÁ@µÏgÉÐ]]}�Ïg@]]oÐG�Ä@µÐ]]wÉ@Á�ÉÊ½Ð]]Å�Ð¶ÁÊ]]w
�ÉÊ½ÐÅ�?do@LlâÌÔÐ¹�É�?dÁ@µÐËg?iÊïKÐ½j_�Ð¹�ÏÊGÐÅ�gØi�ÒögÊµÊ½Ðµ
��������M]kÏcÐG�ÃÂâÌð¹@ÁÏc�qÌ±?hâÌ¥�É�ÐoÐµÏg?dÌÔ�ÉÉcgÐÅÐG�Ä@LkÉcgÊµ

���âÑG�É�Ò@GÏg@µ�âÑG���j_�âÑ]G�É�ÑÁÐ½ÐKÉÊ]k�âÑ]G�É�ÒÉ@ÔÐ½��ÏÉÐ]Ëg?iÊïK
.. �ÉÐÔ�ÒÏÉ@½Ð¹�gÐ}ÐÔ�ÐËÙG15 �?d¾âËgÐÅ�ÑKÐ½Ê¶W�ÑÁÐ½ÐK�ÒÐð¹@k

���ÐµÐ]]wÉ@Á�É�Ð]]~ðÐ¹ÐÅ�ÐKÐË@Lp]]ËÐïG�ÑÁ?cÏÉ@]]Ô�ÑL]]kÏc�ÑË@Á@]]k�Ð]]G
�ÉÊGÏc��hKÏÉ?i?ög�É��Á?ÊS�gØi�Ð~Ðð¹ÐÅ�@LlâÌÔ..  

���������������@ÆÁÐ]KÐG�M]âÌG@Á�ÐËÐ¹Ð]kÐ½�ÉÐ]Ô�Ð]ÂÌÁ?ÉöhG�ÏÉÐ]Á?cfËÉÐG�gÐ]}�ÐËÙGgÐÅ
���¿âËgÐÅ�ÑKÐ½Ê¶W������ÀÐ]_gÐL½ÐµÐG�Ä@LkÉcgÊµ�ÑÁ@¾ÌLpÌÁ�ÑLâÌµÐË�É

������É�Ä@µÐÌ]]]k@Ìk�Ð]]]Kg@O�ÉÊ½Ð]]]Å�Ê¶ð¹Ð]]]G�ÃËÐ]]]¶G�J@l]]]W�g@]]]HÁ?É@K�É
������������gÐ]Å�Ð¶ÁÊ]w�Ä@µÐÌ½Ûl]ÌÔ�Ð]ÁÐËÚ�qÌKÐHË@KÐG�É�ÐµÏg?dÌÔ�ÉÉcgÐÅ
������������NÐ]½Ê¶W�Ù]G�Ä@ËÐp]âÌµ�É�ÏÉ?e@]Ô�ÉögÐ]o�?cÐËÐ]wÉ@ÁÉÐ¹�ÄÉÊ]G�Ä?ÉÐÔ

�����������É?e@Ô�ÉögÐ]o�Ñ]ÁÛÌO�Ð]¹�Ä@Ëg?d]oÐG�É�chµÏc�MkÉgc����ch]µÏc�?d]Á@µÏ
����ÑLâËÉ?h]]khPâÌ¹�Ð]]ËÙG�É�?d]]oÙ_É@Á�É�âÑ]]kÉ?gc�ÑÁ@µÐ]]Â½eÉc�â¼Ð]]}Ð¹
���ÑÁ@¾ÌÂLp]]ÌÁ�ÑLâÌµÐ]]Ë�É�NÐ]]½Ê¶W�Ð]]¹�Ð]]ÌÁ��½Ð]]µ�Ñx]]ÌÅ�qÌÁ?ÉÐ]]Ô

�Ä@LkÉcgÊµ. 

�����������ÑÁÉÊGÐ]ÅÐG�Ä?c�qÌLâÌµÐ]Ë�É�NÐ]½Ê¶W�rÐ]Á@½ÐÔ�ÉÊ½ÐÅ�Ò?ögÏgÐk
��Ð]]]]¹�ÃâÌ]]]]ÁÏc�?d]]]]Á@µÏeØöhO�ÑÁchµÐ]]]]ÂâÌSÐHâÌS�É�ÒögÊµÊ½Ð]]]]µ�É�Ð]]]ð¹ÐÅ

]]~Ðð¹ÐÅ��ÏÉÐÁg@p]]Ë@Á�É�?cÐµÐ]]wÉ@Á�É�Ð, ����ÉÊ½Ð]]Å�Ð]]µ�?h]]µÏc�Ð]]ËÙG
������¸ÏÉ�¸Ð]]Á�ÐË?h¶GgÐ]]kÏg@w���p]]ËÐïâÌL¶âÌ¹�É�g?Ê]]ÌW�Ð]]G�Ä@µÐp]]âÌµ

�ÒeØögÐ]]]¹��,�,�����Ð]]]µ�ÒÏÉÐ]]]Ô�?cÐK@]]]kÏg@µ�ÉÐ]]]Ô�Òc@Ìð¹@]]]kÐ¹�É
���Ð]]Á�É�Ã]]½eÉc�Ð]]Á�==�ÏÉÐp]]âÌµ�ÄÐ]]ËÚÐ¹�N?d]]GÉÉög�?hµÏcÐ]]Á�Ä?ÉögÏÉ@]]w

����ÏÊâÌ]]kÉ?gc�Ð]]Á�É�gÐ]]µ�}?c, �Ð¹�Ê¶ð¹Ð]]G���É�Ñ]]]k@Ìk�Ñ¶âÌÁÐ]]ËÚ�ÄÐ]]Ë

mailto:���G�c��hK��?i?�g�����?�S�g�i��~�����@Ll���..
mailto:��@Lk�cgʵ.
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���ÐÁ?dÁ@p]]]]ÌOÙ_�É�Ä?Ê]]]]âÌPâËög�ÉÐ]]]]Ô�ÏÉÐ]]]]ËÙ_�ÍËÐ]]]]~Ðð¹ÐÅ�Ñ¶âÌ]]]]kÐµ
������É�ÐÁ@Ì]]]]w�ÏÉ?e@]]]]Ô�É�Ð]]]]Á?gÏd¶âÌK�Òg@]]]]µ�Ð]]]]G�M]]]]âËögÙïG�Ð]]]]ËÐÁ@Â¾âÌÅ
�����ÒcÊÅgÐ]]­�É�ÃÂâÌKÊl]]ÌG�É�Ä?dÌÅÐ]]o�ÑLÂâÌ½Ù]]ÁÙ½�gÐ]]k�Ð]]ÂKÊ¶Hð¹ÐÅ

�ÄÐ¶G. ���������Ñð¹@]k�ÒÐ¶âËÊ]kÐG�ÐK@]kÏg@µÐ¹�Ð]ÌÁ��½Ð]µ�Ñx]ÌÅ�Ïg@]µ�ÀÐ]Ô
1988 ÐÔ�É���É�Ð]~Ðð¹ÐÅ�?cÐ]K@µÉÐ¹�gÐ}5000 ����ÃGÉÊ]G�dÌÅÐ]o�cgÊ]µ

�����������ÑÁ@]GgÊ±�ÉÐ]Ô�Òj½Ïög�hK�Ñ¶âËg@S�ÐLâÌ½ÙÁÙ½�ÉÐÔ�ÑÁdÁ@KÉÊkÐG�?ÉÐÔ
�������É�Ä?cgÐ]]k�É�Ð]]}gjÁ�Ð]]ïâÌS�ÏÊ]]HG�Ð]]µ�ÏÉÐË?hµdÌÅÐ]]o�ÐK@]]kÏg@µ�É
�ÑÁ?g?dKðÚÐkÏc�É�Ä@�@µÐLkØc�É�ÐÁ@ïâÌG�ÑÁ@Á?ÊÌ½�ÑÁdÁ?ÉÐÁ?cgÐk

@]]]½�Ù]]]G�·]]]âÌÁ@Á?c@ÌPÁ?c�¸ÏÉ�É@]]]ÌÁÉc�É�cgÊ]]]µ�ÒÐp]]]âÌµ�Ñ]]]Ë?ÉÏög�É�°
�Ä@�ÐÌ½Êð¹iÐ½.. 

������Ù]]G�Ð]]Ë@Á?�ïHð¹ÐÅ�Ä@µÐ]]±ög�É��]]±�É�Ð]]Â_Ïög�É�ÑËÐ]]º}�ÉÊ½Ð]]Å�?h]]µÏc
�����ÑÁ@]]Á?ÊÌ½�â¼@]]k�ÀÐ]]Ô�Ð]]µ�ÐµÐK@]]kÏg@µ�Òc@ËÐ]]¹�gÉÉc�É�h]]K�Ñ¶âÌK@]]µ
���É�ÐK@]]kÐ}gÐ½�ÉÐ]]Ô�Òg?c@]]}@Ô�ÏÉÐ]]¶ËjÁÐ¹�ÒÏÉÐ]]ÔÙG�ÄÊHK@]]Å�ÏÉÏgÏc

G�ÑÁ?ÊÌLpO�É�Òg@µÉ@Å�É��G�ÑÁ@µÏg?ÉÐk@Ô�rÐ¶pâÌO�Ä@ÌÁ@GgÊ±�Ù
�ÄÐ¶G. 

�����������ÑÁ@]ÌÁ@GgÊ±�ÑËÏgÉÐ]}�É�ÒiØ�]O�Ð]¹�jâËög�@ÅÉ@Ô�ÒÙ_�cgÊµ�gÐ}ÐÔ@S
�����¸Ð]Á�?c@Ll]âÌÔÐ¹�Ðµ�ÃËÐ¶G�Ä@�@µÐÂ½eÉc�Ð¹�ÑËÐº}�ÙG�ÒdÌÔ�MâËhïG
�������Ä@ÌL]]kÏc�gÐ]]}ÐÔ�Ð]]µ�Ð]]ËÐÅ�Ä@]]¾Â½eÉc�Ä@]]ËÏc�Ê¶ð¹Ð]]G�ÃÂ]]½eÉc�¸Ð]]Ë

�ÄÐµÏdâÌO�Ä@½�O?h_�Ä@µÐÌl¥ÐGÐ¹�MâÌGÐÅ. 

 �ög�ÐÌËÐ~Ðð¹ÐÅ������������É�nÐ]µ�zÌÅÐ]G�Ð]ïâËög�Ð]µ�Ð]Á@ÌµgÐÔ�Ä@µÐÁÐkÏ
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�ÉÊw�gÏcÐÅÐG�ÒÏg@O�ÉÐScÊG�ÒÏdÂâÌÅÐG��Á��Áh}�É�ÒfÌK?�k
�?dÁ@Ë@ÌK�+��

�É�ÐµÏg?dÌÔ�ÉÉcgÐÅ�Òg@l_ÉÉög�É�@¾Ìk�ÐKÙG�Ñð¹ÏdÁÐ}�ÐËÏÊâÌo�ÀÐG
�Ð¶ÁÊw�ÄhïHâÌ¹�ÒÐïâËög�ÃÁ?ÊK@Á�Ä@µÐµØgÐk�É�ÏchµgÐk�Ð¹�À@µ�zÌÅ

?gÐk� É� ÏchµgÐk� ÉÊ½ÐÅ�Ðµ� ÄhK� ÑÁ?ÉÐÔ� É� Ä@ÌÁ@µÐGjÌW� ÑÁ
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�É�ÉÙwÊK@Å�ÑÁÉÊG�À?ÉÏcgÐG�ÙG�Ð¶âËg@µÙÅ�Ðµ�?dð¹@k�ÑÁ@µÏigÏÉ
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âÑG�����]Å�ÒÏgÉÐ}�Ñ¶âËjâÌÅÐµ�g@µ����ÏgÉÐ]}�Ñ¶âËög?i@]G�Ð]KÐÁÊG�É�ÃÁ?igÐ

��ÑÁ@µÐ]]]]WÚÐGÏi�@]]]]ÌÁ@P½Ùµ�É�Ä@]]]]KðÚÉ�Ñ½Ð]]]]ÅgÐG�Ñ]]]]oØh­�öh]]]]O�É
�ÑËÏÉÐKÐÁÊâÌÁ. 

���ÀÐ]]Ô�ÒÐ]]Á@KðÚÉÉ�ÉÐ]]Ô�Ä?Ê]]âÌÁ��ÑËÙ_É@]]Á�ÒÐp]]âÌµ�Ä?cÐ]]k�ÑÁÉÊ]]G
�����É�Ñ]]]]ÂËc�É�ÑGÐ]]]]ÅiÐ½�É�ÑËÏÉÐ]]]]KÐÁ�Ðp]]]]âÌµÐ¹�gÐ]]]]Å�ÐËÐ]]]]wÉ@Á

�Ò?Éc�@K�ÏÉÐÁ@µÐËgÉÊÂk�É�ÑKÐËðÚÐ½Ùµ. 

�âÌ½ÐLl]]]]]]]]]Ìk�ÑÁÉÊGÐ]]]]]]]]]Á��É�Ñ]]]]]]]]]k?hµÊ�c�É�Ñ]]]]]]]]]k@Ìk�Ñ¶
�������ÑÁ@µÐ]­@½�É�M]âÌG�gÏÉgÐ]k�?d]Ë@ÌK�@k@Ë�Ðµ�@ÅÏÉ�ÒÉÊKÉÐ¶pâÌO

���M]]âÌG�É?gjâËg@]]O�?c@]]ÌK�ÑÁ@]]Áe�É�¡Øh]]½, ��Ð]]Á@KÐð¹ÉÏc�ÉÐ]]Ô�ÉÊ½Ð]]Å
�������Ïög�¸@K�ÑKÐËðÚÐ½Ùµ�É�ÒgÊG@Ô�É�Ñk@Ìk��Ñ¶âÌ½ÐLlÌk�ÄÐËÚÐ¹
����ÐïâËög�É�ÄÉ?h¶ð¹Øö�ÁÙµ�ÏÉÏÉ?h_?c�É�ÉÊKÉÐµ?Éc�É�jâËg@O�ÐÁÙµ�É

ÅÐG�ÄÏc@Á�Ä@µÐËc?i@Ô�É�NÐÌ­@­Ðo�ÉÐÁ?hµ�ÏgÙS�zÌ. 

�����É�Äd]]]Á?giÐ½?c�9�Ð]]]Á@ÂÌ½iÊ½�É�ÑµÏgÐkÐp]]]âÌµ�ÀÐ]]]Ô�Ò?ögÏgÐ]]]k
��Ñ]]ð¹c�É�Ð]]}gÐSÉ@ÁÐ¹�Ð]]µÐ¹ÉÊS�ÑºÌÔ?öhl]]ÌÔ�ÑKÐ]]ð¹ÉÏc�ÑÁd]]Á?ÉÉög
�Ñ¶âËg@µÙÅ�MâËhGÏcÉ@Á�Ñ½ÛlÌÔ�É�ÑGÏgÐ¥ÐG�Ðµ�?cÐËÐwÉ@Á�ÀÐÔ

������ÑÁ@µÐpâÌµ�ÑÁÉÊGhKiÙð¹@Ô�É�ÏÉÐÁÊHð¹Ê±�ÙG�ÉÊG�hK����ÐËÐ]wÉ@Á�ÀÐ]Ô�
�Ù]]]G�NðÚÐ]]]ÅeØög�É�?É@]]]ÔeØög�Ù]]]G�Ä@]]]µ@}gÏc�ÒhK@]]]Ëi�ÒÏÉÐ]]]Á?hµ�É
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�ÐµÐwÉ@Á�ÙG�Ä@µÏjâÌ�i�ÒÏÉÏÉ@Á�ÐÂK@Å�É�Ä?cgÏÊâÌLkÏc. 

 
����������ÑÂËö�âÌKÉ@]w�ÒÙÅ�ÐKÐÁÊG�qËhK�ÑÁ@ËÏc�É�ÐÁ?g@µÙÅ�ÀÐÔ�ÉÊ½ÐÅ
��ÀÐ]]]Ô�Ù]]]G�Ä@µÐ]]]ÌËÏÉÐKÐÁÊâÌÁ�ÏgÉÐ]]]}�@]]]ÌÁ@P½Ùµ�É�j]]]âÌ�i�Ð]]]KÐð¹ÉÏc

��Ä@ËÐµÐËgÐÅ�É�ÐËÐwÉ@Á����ÒdÁÏÉÏeggÐGÐ¹�É�¸ÐËÉÊÁ@ÌG�ÐG����ÑÁ@µÐ]Ë
��������ÉÐËÐ]wÉ@Á�ÀÐ]Ô�ÑËÙ_É@]Á�Òg@]GÉg@µ�Ð]K?cÏcgÏÉ�M]kÏc�ÏÉÐËÙ_
����?d]]½Ðµ�ÑµÐ]]ËÏÉ@½Ð¹�M]]âÌÁ?ÊKÏc�MâËÉÐ]]ÌG�¸Ð]]ËÚ�gÐ]]Å�rÐ]]ËÙGgÐÅ
����gÐ]]Å�ÒÙ_É@ÁÐ]]¹�N@]]¶G�M]]kÉgc�Ðp]]âÌµÉÙ_É@Á�ÒögÐ]]o�ÉÏÉÏe@]]Ô
����ÒÏÉÐ]]]]Ô�Ù]]]]GÉ�ÐµÐ]]]]wÉ@Á�ÒhK@]]]]Ëi�Ä@]]]]Ë�NðÚÉÉ�ÉÉc�É�·]]]]âÌKðÚÉÉ

�ÑÁ@µÐ½?gÐ½�N@¶HâÌSÐHâÌS�ÒÙ_. 

 �����hK@Ëi�hK�Ñ¶âÌK@µ�ÉÊ½ÐÅÐ¹�Mk?ögÏÉ@Á�ÑKðÚÐÅeØög�?c@LlâÌÔÐ¹
��É�?d]]]]ËÙ_�ÒÙ_É@ÁÐ]]]]¹�ÑÁ@µÐp]]]]âÌµ�ÒÏÉÐ]]]]ÂÌ±ÐK�Ù]]]]G�Ð]]]]ËÏc@½@Ô

���ÒÙ]G�qÌ]µÏgÏc�ÑÁ?cgÏÊâÌLkÏc, �����ÒÐ]Á?ögÊ}�É�ÀgÐ]}�Ðp]âÌµ�ÉÐ]¹
������MkÏcÐG�Ä@ÌoÐµÐð¹Øö�ÁÙµ�É�Ä?É�É?h¶LÌ±ÉÐK�Ñ¶âÌH½ÙG�¸ÏÉ�Ðµ

�ÏÉÐµÐ]]]]]]]wÉ@Á�ÑÁ@]]]]]]]KðÚÉÉ���Ïj]]]]]]]âÌÅ�ÑL]]]]]]]kÏcÐG�Ð]]]]]]]¶ð¹ÐG�Ð]]]]]]]ÌÁ�
�ÒÏÉÐ]]ÁdÁ@±ÐK�ÒÏÉÐ]]ÁÊG�·]]ËjÁ�ÒÙ]]Å�Ð]]KÐÁÊGÉ�Ð]]ËÏÉÐÁ@µÐÌµÏgÏc

�Ð¹��LËhG�Ä@µÐpâÌµ:- 

�� »ÌÔ?öhl]]ÌÔ�ÒÐp]]âÌµ�_ �Ò?Éc�qÌKÐ]]HË@KÐG�ÐÁ@µÐÌÂÌL]]kÐ¹Ð­
�Ð]]]]]]]]]¹�n@½Ð]]]]]]]]]W�ÒÉÏögd]]]]]]]]]ÁÊK�ÒÏÉÐ]]]]]]]]]ÂKÉjG�ÑÂKÉÐµgÐ]]]]]]]]]k
������Ð]]]]KÏÉ@Á�Ñ]]]]âÌO�ÐµÐp]]]]âÌµ�?cÐ]]]]Á@ÌË?ÉÉc�ÀÐ]]]]Ô�ÑÁ@µÐ]]]]Ácg?fHð¹ÐÅ

Â]]khK�Ñ¶âÌ©@]]ÁÙ±��M]]âÌG@K�MâÌwÏdp]]âÌO�É�ÏÉÏg@ÌL]]kÐÅ�gØi�É�¸@
�����������ÒcÊSÉÐ]G�MâÌÁÐ]Á�Ä?c�n@½ÐW�gÐ}ÐÔ�MâÌGÏc��½gÐ}�É�hKiÙð¹@Ô
��É��L]]]kÐ¹Ð­�Ä?Ê]]]âÌÁ�ÑÁ@]]]µÏÉ?hµgÙ½�Ð]]]½@ÂKÉÐ¶âËög�É�»ÌÔ?öhl]]]ÌÔ
�������������ÉÊ½Ð]Å�Òc�Ð]KÙK@Å�@Ll]âÌÔ@K�Ñ]wgÐÅ�?d]oÐK@µÉÐ¹�É�?cÐµÐ¹ÊS

�c�É�É�h®]]]]]k�Ñð¹@]]]]]_�ÏÉÐLâÌ]]]]]wÏc��M]]]]]kÏc�âÒÊÁÐ¹gÐ]]]]]k�M]]]]]âÌGÏ
¶HâÌOÏÉÐÁÐ. 

�� ����ec�ÒÏgÐ]]GÉÉc�Ð]]KÐÁÊG�Ð]]µ�Ð]]Á@µÐÌÁ@ÂGÊ¹�ÒÙ_É@]]Á�ÒÐp]]âÌµ�
���Ä?h]]]âÌÔ�É@ËgÊ]]]k�ÑKðÚÐ]]]kÏc�ÑKÐ]]Ë?ec�ÒÐÂÌx]]]ÂG�gÐ]]]kÐ¹�¸Ð]]ËÐG

�?d]]Á@ÂGÊ¹Ð¹, ����É@ËgÊ]]k�â¼Ð]]}Ð¹�Ð¦Ì]]o��Ð]]½ÐÔ�ÉðÚÊ]]GjÌW�ÒÏgÐ]]G
������Òc?i@]]Ô�ÒÏgÐ]]G�qÌÁ@µÐÌXÌ]]kÐ½�É�ÐÁÊ]]k�ÒÏgÐ]]G�É�Ä?d]]Á?hâÌÔ

�Ä?i?Ê_) �ÃÁ?hâÌÔ�É@ËgÊk�ÐG�ec%. 

�� �ög�ÒÐpâÌµ������������Ò?ÉcÐ]¹�É�?c@Ll]âÌÔÐ¹�Ð]µ�ÐË@ËgÊ]k�Ñl]¥ÐG�Ñ]¾âËe
�����������ÉgÊ]}�Ê½gÐ]}�ÑµÐËÐp]âÌµ�Ð]KÙG�ÏÉÐËhËgÐW�³Ì­Ïög�ÑÁchµgØ�K
�������ÑLp}ÐG�@OÉgÉÐÔ�É@lÁÏögÐ­�É�@¶Ëh½ÐÔ�ÑÁ?dâÌO�ÑïÁh}�ÒÐïâÌS
�É�Ä?d]]]]]ÌÁ@_ÉÉög�Ñð¹ÉÐ]]]]]ÅÐ¹�É�ÏÉch¶ð¹Ù]]]]]¶ÂG�Ä@ËÐ]]]]]¾âËeög�ÉÐ]]]]]Ô�É

������ÏÉÐKØchµÙµ�Ä@ËÐ¾âËeög�ÉÐÔ�ÑÁÙÌkiÙOÙÔ�?c@LlâÌÔÐ¹�ÒÏc@½@Ô�É
��������������ÒÉ@]wgÐG�Ñ]ð¹Øög�qËcgÊ]µ�É�Ð]¾âËeög�ÉÐ]Ô�ÑÁdÁ@_ÉÉög�ÙG�ÄÐµÏc

�?cÏg?ÊG�ÉÐ¹�ÐËÐÅ.  

�� ����ÑµÐËÐp]]âÌµ�Ð]]KÙG�Ð]]µ�Ð]]Á?hâÌÔ�ÑµÐ]]Ì½ÙKÐÔ�Ð¹Ð]]kÐ½�ÒÐp]]âÌµ
��������������?d]oÐ½Ð¹�@OÉgÉÐ]Ô�É@¶Ëh½Ð]Ô�É@]ÌÁÉc�Ñ]ïÁh}�ÒÐ]ïâÌS�É�ÏgÉÐ}

mailto:���?h�����@�g�k��G�ec%.
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��������ÐµÐ]]w�ÉÐ]]Ô�ÑÁÏÉ@]]_�Ð]]LâÌGÐÁ�Ä?h]]âÌÔ�Ð]]µ�MâËÉÐ]]Á@ËÏc�É�Ä?ögÉ@]]Å
g@µ�É�ÏdÂ]]]oÊµ�ÏÉÐ]]]KÐÁ�ÄÐ]]]ËÚÐ¹Ðµ�Ä?cÏÉÐ]]]Ô�Ñð¹ÉÐ]]]ÅÐ¹É�ÏgÐ]]]ïË

É�MâËgd]]]]]GØg@½Ð}�ÏÉÐ]]]]]Á@µÏÊKhïµÐË. �@Ll]]]]]âÌÔ@K�qÌÁ?h]]]]]âÌÔ
��É�N@]]µÏc�ÑÁ@]]µÏg?chµ�É�Ml]]âËÊð¹ÐÅ�Ð]]¹�Òh}gÐ]]G�ÐÁ@L_Ð]]kgÐk
�N@µÏc�»ÌÔ?öhlÌÔ�É�@¶Ëh½ÐÔ�Ð¹�rÐGÐ±�ÒÐoÏögÊ}�É�ÐoÏögÐÅ. 

�� ����Ò?ÉcÐ]]¹�É�@Ll]]âÌÔ@K�Ð]]µ�´?h]]âÌ¥�ÒÐp]]âÌµ3 ��@¶Ëh½Ð]]Ô�â¼@]]k
ÌÁ?ÊLËÐÁ��������É�MâÌÂâÌPkÐx]G�qË@]k@Ô�É�Ñ]Â¾âÌÅ�ÑKÏÉ?ÉÐ]KÐG�Ð]µ�ÏÊ

��Òg@]]]]]GÉg@µ�ÐÁÏdGgÏÊL]]]]]kÏc�gÐ]]]]]GÉgÉÏc�ÑÁ@]]]]]KðÚÉÉ�MâÌºâÌÅÐ]]]]]Á
�ÄÐµÐÁ�Ä@LlËgØ�K�ÑÁ?ÊÌLpO�É�Òg@µÉ@Å�É�´?hâÌ¥�ÒÙ_É@Á.  

�� �����É�NÐÌ]]]]]k?hµÊ�c�ÑÁÉÊGÐ]]]]]Á�ÒÐp]]]]]âÌµ�Ò?ögÏgÐ]]]]]k�Ð]]]]]½ÐÔ
������Ð]]¹�Ä@¶Ëh½Ð]]Ô�Ñ]]¶ËjÁ�É�M]]kØcÐµ�ÒÐ]]Á@KðÚÉ�É�Ð]]¹�Ä@µÐ]]Ëc?i@Ô

ÐµÐwÉ@Á?c, ��Ðp]âÌµ�¸ÏÉ�ÑËÙ_É@Á�ÒhK�ÒÐpâÌµ�ÃËdÁÐw�â¼Ð}Ð¹
��É�ÑKÐ]]ËðÚÐ½Ùµ�É�ÒgÉÊÂ]]k�É�ÑËÏÉÐ]]KÐÁ�É�ÑGÐ]]ÅiÐ½..��Ð]]µ�d]]LÅ

������É�Ð¹�?dÁ@ËÏÉÐÂÌ±ÐK�É�Ñµ@ÂkhK�Ð¹�ÐÌÁ��½Ðµ�Ä@ÌxÌÅ�rÐÁ@½ÐÔ
�Ächµ�Ä@�@G�?dpâÌOÐ¹�Ðµ�ÒÐÁ@½gÐ}�ÐpâÌµ.  

 ���?c@Ll]]]]âÌÔ�Ð]]]]¹�M]]]]k?ögÏÉ@Á�ÑKðÚÐ]]]]ÅeØög�ÒÐ]]]]wÉ@Á�Ð]]]]ËÙGgÐÅ
ÐËÊÁ?ÊµÐ¹����������É�Òd]âÌÅ�Òd]âÌÅ�Ð]µ�MâÌ]wÏc�rÙ½@_�ÒÙ½ÐºËeöhO�Ñµ

��ÃKh}öh}Ð]]]]¹�ÏÉÐ]]]]LâÌGÏc�·]]]]ËjÁ�É�ÏÉÐLâÌ]]]]oÐ}Ïc�Ù_gÐ]]]]kÐ¹. 

��@ÆÁÐ]]K�Ð]]µÏh}@Ô�Òöh]]}�?ÉÐ]]Ô�ÏÉÐ]]ÂÌ±ÐK�Ä@µÐp]]âÌµ��qÌ¶âÌK@µgÐ]]Å
���������ÉÊ½Ð]Å�gÐ]k�Ù]G�M]âÌGÏc�ÒgÐ]ïËg@µ�Ê¶ð¹Ð]G�ÏÉÐ]LâËh}@Á�ÐµÐ]wÉ@Á

�l]]]ÁðÚÐG�É�M]]]âÌG@Á�@Á@]]]k�Ñ¶âËg@]]]µ�Ñp]]]ÌÁch¶ð¹Øö�ÁÙµ�É@]]]ÌÁÉc�Ñ
�M]]âËögÙ}Ïc�?c@ÌÁÉcÐ]]¹�Ä@]]µÏjâÌÅ. ���Ñð¹@]]_�ÐËÐ]]wÉ@Á�ÀÐ]]Ô�Ð¶ÁÊ]]w

����É�ÒgÊL¹Ð]]]µ�É�ÒgÊG@]]]Ô�É�Ñ]]]k@Ìk�Ð]]]ËdÁÏÉÏegÐG�ÒÏÉÐÁÊGöh]]]w
����M]]]kÏc�qÌÁ@]]]k@ÔÐG�É�Ð]]]Á@µ@ÌÁ@P½Ùµ�É�j]]]âÌ�i�ÑÁ@µÐÌLl]]]Á?i
������Ù]]]]G�Ä@ËÐ]]]]µÐËgÐÅ�É�ÃG@]]]]Á�Ä@ËÐ]]]]Á@ËdÁÏÉÏegÐG�ÉÐ]]]]Ô�Òg?cgÐ]]]]G

���cÏcgÏÊL]]kÏc�Ä@ÌÁ@µÐ]]ËdÁÏÉÏegÐG�ÑÂL]]k?g@O�É�Äch]]¶ÂÌG?c�ÐÁÏ
����?cÐ]]µÏh}@Ô�gÐ]]kÐG�M]]ËÏi�h]]K�ÒÏd]]ÂâÌÅ�ÉÏÉÐµÐ]]wÉ@Á�Òg@]]GÉg@µ

�ÄÐµÏc. 

 �������rÐÁ@µ@Â]khK�ÉögÊ]}�É�ÀgÐ]}�ÐpâÌµ�ÀÐÔ�ÉÊ½ÐÅ�ÙG�gÐkÏg@w
��������������É�Ñ]k@Ìk�Ð]¾âËeög�É�ÀÐLl]Ìk�ÑÂÌð¹@]½?ög�É�ÄdÁ@_ÉÉög�Ð¹�ÐÌLËhG
�����ÉÊKÉÐ]]µ?Éc�É�gÙK@]]L¶Ëc�Ð]]ÌïÁÐÅgÐ­�É�ÑKÐ]]ËðÚÐ½Ùµ�É�ÒgÊG@]]Ô

��?gÐ]]]]]±gÐG�É�ÐµÐ]]]]]]wÉ@Á�ÑÁ@]]]]]µÏÉ?h_?c�Ñ¶âÌ½ÐLl]]]]]]Ìk�ÑÁchµg
����É�Ñ]]]k@Ìk�Òg@]]]µ�ÑL]]]kÐGgÐkÉ�Ä@µÐ]]]Ëc?i@Ô�É�ÑÌ]]]k?hµÊ�c
�����ÏÉ?h]]]`¶âËög�É�ÑÁÏcÐ]]]½�Ò@ïð¹Ð]]]½Ùµ�ÑÁ@µÐ]]]OÉh}�É�ÒgÏÉ@½Ð]]]S
�����ÑÁch¶Ll]]Á?iÐG�É�ÒgÊG@]]Ô�Éög?i@]]G�ÒÏÉÐ]]Á?hµ�É�Ä@µÐ]]Ì½Ê¶W@Á
���ÉÐ]]]]¹�Ð]]]]Á@Áe�É�¡Øh]]]]½�ÑÁ@µÐ]]]]­@½�ÑÂL]]]]k?g@O�É�Ä@]]]]µ@}iÏcÊ½?c

?cÐ]]]]]Á@Ë@ïð¹Ð½Ùµ. �K�ÉgØ�]]]]]K�Òg@]]]]]µ�rÐ]]]]]Á@½ÐG�É�Äd]]]]]Á@±Ù
���ÒgÐ]]]]G�Òg?eÐ]]]]Å�É�ÃKÉÐ]]]]µ?Éc�ÉgØi�É�¿]]]]ð¹Éi�É�ÏÉÐÁdÁ@]]]]kÉÐw
��É�ÏÉÐ]]LâËögÐ}Ïc�ÐµÐ]]wÉ@Á�Ù]]G�qÌ½?g@]]Ô�É�Ñ]]Â¾âÌÅ�É�MâË�}Ïd]]âÌO
��ÉÊ½ÐÅÐ¹�Äh}Ïc�Ä@ËÙ_�ÒÐ¶xâËög�qÌÁ@µÐÁ@ÂâÌÅ?c�É�ÃKÉÐ¶pâÌO
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�?dÁ@µÏg?ÊG. 

�����M]]âËÉÏc�ÑKÐ]]²Ëc�É�ÒfÌK?�]]k�É�cgÉÉ�Ñ]]ÁÛO�Ð]]Á?g@µ�ÀÐ]]Ô�ÀðÚÐ]]G
OgÐk�Òg@µ�¸ÏÉÐÁ�ÄchµÐ¹ÐO�É�ÄÊxð¹ÐÅ�É�ÑâÌ.�ÐµÐkØöhO�rÐËÙG

�����Ê¶ð¹Ð]]]]G�É�NÐ]]]]Ë@ÂËcÐG�?d¶âËeØögÉÐ]]]]o�Ð]]]]¹�É�ÐÌÁ@Á@]]]]k�Ñ¶âËg@]]]]µ
������������Ð]¹�h]ïâËög�É�M]kÐGgÐG�·âÌ¹Ð]}�É�MâÌÁÐË@��â¼@k�Ä@ËÏc�MâÌwÏdâÌO

�Ð¹��LËhG�Ðµ�Ä?cÐÁ@Ëg@¶Á?ögÙ}�ÒÏgÉÐ}�ÐkØöhO�ÀÐÔ�ÀÏcgÐG:- 

�� ÀÐ]]µÐË�ÒÐ]]ºOÐG�Ð]]Á?hâÌÔ�Ñ½Ûl]]ÌÔ�Òg@]]½Ùµ�ÑKÐ]]ð¹ÉÏc�Ð¶ÁÊ]]w�
������������ÄÏÉ@]_�É�Ð]ËÐÅ�ÑËØh½�É�Òc@½�ÒÏgÉÐ}�ÑµÐË@Á?ÊK�ÐKðÚÉÉ�ÉÐÔ
��Ñ]]]]]o@G�ÑµÐ]]]]]Ë@Á?ÊK�É�Ð]]]]]Ë@Ì­?h}ÊS�ÒÏgÉÐ]]]]]}�ÑµÐ]]]]]ËögÙOÊÁ@O

���Ò?f]âËgcÐG�Ð]¶âÌKðÚÉÉ�É�ÐËÐÅ�ÑÁÐ½Ð±ÐK�É�¸Ðw�É�Òi@GgÐk26 

�ÑÁÐ½ÐK�ÒÐð¹@k������ÑKÐk@Ìk�r@G�ÑµÐËÏc?ög@K�Ñ½ÛlÌÔ�Òg@½Ùµ
���ÐKÙL]]kÐG�ÑLp]]O�É�ÏÉÏchµÉÏöhËÐ]]O�ÑÁ@]]ËeÙ_��ÑÁ@]]µ@Á?ÊK�gÐ]]k

���������Òg@¶Á?ögÙ}�Òg@µ�ÐÁ@½ÐÔ�ÉÊ½ÐÅ�Ðµ�ÏÊG�rÉÊKÉÐµgÐk�É�ÒÙ_
�����ÄÐ]µÏc�ngÊ]±�É�Ä?h]}�?d]Ë@ÌK. �����qËh]K�Òg@]µÙÅ�âÒd]ÁÐÅ�ÀðÚÐ]G

������������rÐ]Á?ÉÐ¹�?cÐ]Ë@ïð¹Ð½Ùµ�ÉÐ]Ô�ÒÐ]K@Æ¶âÌO�Ð¹�Äi?ÉÚ�Ñð¹@_�Ðµ�ÄÐÅ
��ÒÏÊ]]âÌ¹�MâËhµÏcÐ]]µ�i?É@]]ÌS�Ñ]]ÂËc�É�JÐ]]ÅiÐ½�É�ÏÉÐ]]KÐÁ�ÑÁÉÊ]]G

����]âËh¶G�Ð]¾âËeög�ÉÐ]Ô�Ñð¹Ù]¶ÂG�����M]âËh¶G�ÑÁd]Á@_Éög�Ù]G�g@]µ�É�M. ��Ð]µ
��������ÉÐ]Ô�ÙG�ÐËÏc@½@Ô�É�ÐËÐÅ�ÒÙ_�ÒgÐïËg@µ�É�â¼Øög�cgÊµ�?doÏhâÌ¹
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�¸@K� É� gÙK@L¶Ëc� É� Òg@LÌ¹@KÊK� Ð¾âËeög� Òec� ÑKÐË?cgÊµ�Ò?ÉÏög
�ÒÐLk?ög@Ô� ÉÉcgÐÅÐG� Ä@LkÉcgÊµ� ÑÁ@µÐLkÏcgÐk� ÏÉÏög

mailto:����G�ѵ�g�c������_�@�..
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� É� ÒÙ_É@Á�ÑÁdÁ@k@Á� Ñð¹ÉÐÅ� É� ÏÉchµ� Ä@ÌK@GÐ_� ÑµÏgÏc
g@µÉ@Å� ÑÁ@ÂâÌÆLkÏcÏÉ� É� Ä@ÁÏÉÐ¶âÌO� É� cgÊµ� ÒÐ¹ÐkÐ½Ò�É�

�ÏÉ?c�ÒÐµ?ÉÏög�ÐK@GÐ_�ÉcgÊµ�ÙG�Ä@ËhK@Ëi�ÑLkØc�É�Ä?ÊÌLpO
�?c@ÌÁÉc�É�ÑËÐwÉ@Á�ÑLk@Ô�gÐkÐ¹.  

 �Ä@µÏÊKhïµÐË�ÏÉÐKÐÁ�rÐÁ?gÐïËg@µ�ÉÏgÉÐ}�ÏÉ?h`¶âËög�ÉÐ¹
�MlÌ¹@ÌkÙk�ÒÉ?h`¶âËög�É�É?g@µ�Ñ¶âÌð¹Øög�Ðµ�Ð¹@ÁÊÌk@Á�gÐLÂÌÔ

�ÏgÉÐ}� ÒÉ?h`¶âËög� ÉÉc� ÐG� É� ?c@ÌÁÉc� Ð¹� ÄöhâÌ}Ïc� £ÌLµ@Ô
Ð¹� MâÌGÐÅ� Ä@ËgÐïËg@µ� ÃÁ?ÊKÏc� É� ÃâËhÁÏc?cgÐk��É� g@ËöhG�

�É� NÐð¹ÉÏc� ÉÊ½ÐÅ� É� ?c@ÌÁÉc� Ð¹� NðÚÐkÏc� ÑÁ@µÏdÁÏÉ@Á
�N?cÏc�ÄÉÊG�À?dÁÐÔÐG�ÄÉÊG�ÑÁ@ÂâÌÆLkÏcÐG�Ñð¹ÉÐÅ�·âËÉ?h`¶âËög

�ÉÐ¹�?cÏÉ?h`¶âËög�ÉÉc 

 �gÐLÂÌÔ�MlÌ¹@ÌkÙk�ÒÉ?h`¶âËög� ÐÁ@¾LkÐGÐ½� Ð¾âÌÔ�ÒÏÉÐÔ
�Ð¹@ÁÊÌk@ÁS I ��¼@ÌkÙk�ÙG� ÐÌÌKÐð¹ÉÏcÊâÌÁ�Ñ¶âËÉ?h`¶âËög� �Ðµ

�Ñð¹@kÐ¹� Ä@µÐLlÌ¹@ÌoÙk� N?hµÊ�c� ÐGjÌW� É� N?hµÊ�c
����� Ñð¹@k� Ð¹� hK?Éc� É� ÏÉ?giÐ½?c� ÏÉ�����hK� Ñ¶âËg@S� ?c

Ìk@Á� gÐLÁÐÔ� ÐG� ÏÉÐKÏÉ?h`¶âËög�Ñð¹@kÐ¹� É� ?hk@Á� ÀÐµÐË� �@ÁÊ
1889�ÑLogÐOgÐkÐG� ?giÐ½?c� ÀÏÉÉc� �@ÁÙÌk@Á� gÐLÂÌÔ� ?do

�Ñð¹@k@K�É�jº�ÐÔ�·Ëgch­1916 �Ñð¹@k�Ð¹�hK?Éc�ÉÊG�À?ÉÏcgÐG
1923�ÑGjÌW� É��ÂÌ¹� É�NÐÌ¡Ùk�ÑLâÌµÐË�ÑLogÐOgÐkÐG� ?c

�c@ÌÂG�ÒÙ_É� ?ci@k�ÒhK�ÑµÐËÏhïÁÙµ�NÐÌ¡Ùk�ÑLlÌÁÙ½Ùµ

gÐLÂÌÔ�rÐ½ÐG� É� ÏÉÐË@Á�Ð¶ÁÊw� ?hÁÐËÐ}?ög� ÀÐÌâÌk� �@ÁÙÌk@Á�
�É@oÏÊð¹ÐÅ�·âÌ¹� ÏÉÐ½ÐµÐË�ÑÁ@ÆÌS�ÑïÁÐS�ÑÁ@lËðÚÐÅ�ÒÙÅÐG

ÉÊG� Ïi?ÉÐKgÐO, �ÑÁ@ÆÌS� ÑïÁÐS� Ò?ÉcÐ¹� É� ÏÊâÌo� Ä@½ÐÅÐG
�Ïi?ÉÐKgÐO� É� i?ÉÚ� hK� Ñ¶âËg@S� ÏÉ?h`¶âËög� ÀÐÔ� ÏÉÐpÌ½ÏÉÉc

ÏÉÏÊG, ÑÁ?eØög� Ð¹� ÉÊGÏÉÐÔ��,�� @K�,�,���� �ÏhïÁÙµ
ÐµÐïÁ@GÉ@ÁÐG�ÀÐÔÉ� ?gci@k� @ÌÁ@¾ð¹ÐÔ� ÑKgÙ®¶Á?h­� � Òg@o� Ò

�¼@ÁÊÌk@Á� gÐLÁÐÔ� MlÌ¹@ÌkÙk� ÒÏhïÁÙµ� ÀÐµÐËÐG� ÐËÏhïÁÙµ
� ?dÌâÌK� É� MâËhÁÏc?c�� �?c@ÌK� Ä@Ëg?doÐG� É?h`¶âËög� É� Ng@O

ÐÔ�ÑÁ@µÏgÏÊpÌµ�ÒÏdÂË@��Ðµchµ�Ä@Ë@Ìk@Ô�É�@¶Ëh½ÐÔ�É@OÉgÉ
chµÏc ÉÐÌpÌÁdÁ?giÐ½?c�Ò@KÏgÐkÐ¹�gÐÅÉ��ÏÉÏeØög�ÉÐ¹�ÒdÌÔ�Ï

�eØög� É@ÌÁÉc� ÑLk@Ô� gÐkÐ¹� ÏÊGÐÅ� ÒÙ_� ÑË@kgÊ±� É� â¼Øög
�É� ÏÊG� ?chK@Ëi� ÑÁÊG� Ä?É?h­� É� ÄchµÐoÐ}Ð¹� qËeØgÐG

� ?c@LlâÌÔÐ¹��� �MâËh}Ïc� Ù_Ð¹� Ñk@Ìk� ÒÉ?h`¶âËög� É� Ng@O
�É� g@µfâËÉ?ög� Ñ½?dÁÐÔ� É� hâËcÉ@w�Ñ½?dÁÐÔ� É� À?dÁÐÔ� ÑKÐ®ÌkÐG

Ð¹� »Ëi?ögÐG� ÒÙ¹É@OÉ@k� Òg@oÐ¹� rÏhïÁÙµ� ÀÏÉÉc���
-��,��,���� ?gci@k�?c, �Ðµ�ÐÁ?É?h`¶âËög�É�Ng@O�ÉÐÔ�ÉÊ½ÐÅ

�ÄÚÐ}�ÑkÊÁÏg@w�Ñ­@½�ÐG�Ä@ËögÏÉ@G��?cÏÉ?h`¶âËög�ÀÐ¹�Äg?doÐG
�É� NÐÌk?hµÊ�c� ÑÁdÁ@PkÐw� ÙG� ÃoÙµÏdâÌK� É� ÐËÐÅ
�É�Ä@Áe�É�¡Øh½�ÑÁ@µÐ­@½�ÑÂLk?g@O�É�Ä@µÐËc?i@Ô�ÑÁch¶ÂÌG?c

O�ÑKÐËðÚÐ½Ùµ�ÑKÐ¹?cÐ¥�É�Äh}Ïc�@k@Ë�Ð¹�jâËög�É�ÄÐµÏc�ÉÏöhËÐ
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�i@k�Ä@ËÙ_�É�ÄÏcÏc�Ä@ÌÁ@µ@ïð¹Ð½Ùµ�ÑÁchµ�ÑÁÏcÐ½ÐG�Ñð¹ÉÐÅ
�É�ÏÉ?hµ�Ñ¶âËög?ig@G�É�c?i@Ô�ÑµÐËgÊG@Ô�ÙG�ÄÏcÏc..dLÅ 

 ÑLk@Ô� gÐk� Ð¹� ?c@LlâÌÔÐ¹� ÏÉ?h`¶âËög� ÀÐÔ��Ñ¶âÌð¹Øög� @ÌÁÉc
�É�ÑËÐwÉ@Á� ÐpâÌµ�Ò� ÏÉÐÁchµ�ÑËÛµÐË� Ð¹�MâËöhâÌ}Ïc�£ÌLµ@Ô

@Á�NÐÁ@ÁÐK�É�Ä@µÐÌÁ@ÆÌS�ÒgÐïËg@µ�É� ?dpÌÁÚÐ}�ÑÁ@µÐËÙ_É
�É@OÉgÉÐÔ�ÑÁ@KðÚÉÉ�Ð¹�·âËgØiÐ¹�É�?cg@ËöhG�ÑÁ@µÏdÁÏÉ@ÁÐ¹�ÐËÐÅ

Ð¹� ÐÁ@Kg@O� ÉÐÔ� ?do@ÌÁÉc� É� ?c@¶Ëh½ÐÔc� Ä?dKðÚÐkÏ, �ÐËÙGgÐÅ
�?cÐÌÁ@ÆÌS� ÏÉ?h¶âËög� ÀÐ¹� ÄÉÊG� À?dÁÐÔÐG� ÄÉÊG� É� Äch¶Ëg?doÐG

ÉÐ}�ÑµÐËgÐïËg@µ�ÏÉÐÌÁ@µÐÌk@Ìk�ÐKg@O�É�cgÊµ�ÄÐËÚÐ¹�ÒÏg
�É� ÐµÐwÉ@ÁÐ¹� cgÊµ� ÒÐ¹ÐkÐ½� ÒÉÊK@Å?c� gÐk� Ð¹� MâÌGÏc

� ?do@ÌÁÉc. �É� Ä@µÐËcgÊµ� ÏÉ?h`¶âËög� ÉÊ½ÐÅ� ÐËÙGgÐÅ
�À@½� jâËögÐG� É� Ä@LkÉcgÊµ� ÑÁ@¾ÌLpÌÁ� ÑLâÌµÐË� qÌKÐHË@KÐG
�ÑÁ@ÂâÌÆLkÏcÐG�ÙG�ÄÉÊG�?dÁ@wÉÊâÌG�É�À?ÉÏcgÐG�Ñð¹ÉÐÅÐ¹�¼ÚÐS

Ë�É�?cÏÉ?h`¶âËög�ÉÐ¹�É?ÉÐK�ÑLâÌ½?dÁÐÔ�ÑKÐ®Ìk�Ñð¹@k�Ð¹�ÑLâÌµÐ
���� �Ñ�ÏögÐG�¼ÚÐS�À@½�jâËögÐG��¹ögÐG�ÒÏÉÐÁÊGÙµÐ¹�É�� ?c

� chµ� rÐ¶pâÌO� ?cÏÉ?h`¶âËög� ÉÐ¹� ÑLâÌ½?dÁÐÔ� Ò?É?c,  �ÀðÚÐG
�ÐµÐwÉ@Á�ÑÁ@µÐ¾âËeög�ÒØg@½Ð}�É�N@GÐ_�ÑL_Ðk�ÑSgÐ½Ê¹ÐÅ
�ÒÐµ@ËdË@Ô�É�i@HâËög�É�ÑLâÌµÐË�ÑÁÉÊGÐÁ�â»½@µ�É��pËÐ}ÐÂâÌO�É

ÉÊG�Ðµ�chµ�Ò?É�MâËÉÐ¶G?Éc� ?cÏÉ?h`¶âËög�ÉÐ¹�ÄÉÊG�À?dÁÐÔÐG�Ä
�Ñ½?dÁÐÔ�ÑLâÌµÐË�?c@LlâÌÔÐ¹�É�Ð½ÐµÐË�É�MlÌG�ÒÏcÐk�ÀÐÔ�ÙG

�ÒÉ?h`¶âËög� É�Ng@O� ¸ÐËÏg@½e� â¼@OÐ¹� ÐËÏÉ?h`¶âËög� ÉÐÔ� ÒÉ?ÉÐK
�ÏÉÐ¶âÌO� Ä?ÉÊ½ÐÅ� É� ?cÏgÉÐ}� ÑÁ@LkÉcgÊµ� ÒhK� Ñk@Ìk

µÏcg@µ� É� ?cÏÉ?h`¶âËög� ÉÐ¹� ÏÉ@ÁÏÉÐ¶âÌO� Ä@ËcgÊµ�ÑOÉh}�ÙG� ÄÐ
�É� MkØc� ÑÁ@ÂâÌÆLkÏcÏÉ� ÉcgÊµ� ÒÐ¹ÐkÐ½� ÑÁdÁ@k@Á� hK@Ëi

ÑÁ?ÊÌLpO� ÙG� hK@Ëi� ÒhïÁÐËÚ��É� N@GÐ_� ÑË?ÉÏög� ÑÁchµ
�cgÊµ��Ð}�ÑÁ@µÐ­@½�É�Òg@µ?É?c. 

 �ÑÁ?eØögÐ¹���,� �ÒÏÉ@½�ÙG�É�� �ÒðÚ@G�Ñ¶âËd­ÏÉ�eØögS I  

 �dÁÐw� É� � ÑLp}�ÒhâÌKh¶k� Ú@Ë@Ô�mËÊ¹� jâËögÐG� ÑKÐË@µØgÐkÐG
KÐË@kÐµ��Ä@ÌÁ@LkÉcgÊµ�ÑÁ?cgÐk�ÏÉ?h`¶âËög�ÉÐÔ�É@Á�Òg@Ëc�ÑµÐÌ

�ÑLkÐGÐ½ÐG� ÏÉÐÂÂâÌ½Ïc� É� ÑÁ@¾âÌºk� Òg@o� ÐKÐÁÊK@Å� Échµ
�Ð¹�É�Ðð¹@k�gÐÅ�Ðµ�ÒcgÊµ�ÑOÉh}�ÒÐÁðÚ@k�ÒÏÉÐÁÊGÙµ�ÑÁ?ci@k
�qÌð¹@k� ÀÐÔ� ÙG� ÄÏcÏc� i@k� ÐËÏÉÐÁÊGÙµ� ÀÐÔ� ?d¶âÌKðÚÉÉ

âÌ¹Ð}�ÏÉ@ïÁÐÅ�ÀÐÔ�Ðµ�ÏÉcg?fHð¹ÐÅ�Ä@ÌÁ@LkÉcgÊµ�Ñð¹@_�É�Ïe@½@Ô�·
�MâËh}Ïc�Ù_Ð¹��Áh}:- 

�� �ÒÉ?h_� âÒÊïLpO� É� ÑµÉÊxG� ÐG� �Ìw� cgÊµ� ÒÐpâÌµ�
�ÏÉÐLâÌÂâÌ½@Á 

�+�ÒiØc� ÙG� MâÌÂâÌ�ÐkÏc� ÑË@ÌÁÉc� ÑÁ?ÊÌLpO� É� MkØc� ÑÁÉÊG
cgÊµ 

    �+�É� Mk?ög� ÒÐLk?ög@ÔÐG� Òg?ÉÏcgÊµ� ÒÐïð¹Ð½Ùµ� É� cgÊµ
�Á@Lkg@o� É� ÑÁÏcÐ½� ÑµÐËÐïð¹Ð½Ùµ� ÑÁ@ÁÏÉÐ¶âÌO� ÑLkÉgc�É�

mailto:�?do@���c.
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�É� N?cÏc� Ä@µÐËc?i@Ô� É� NÐÌk?hµÊ�c� ÑÁdÁ@PkÐw� Ñð¹ÉÐÅ
�@k@Ë� É� MâË�ïHâÌ¹� Ä@ËjâËög� Ä@Áe� É� ¡Øh½� ÑÁ@µÐ­@½� MâËÉÐÆËÏc

�N@¶G�g?gÐ±gÐG�qÌKÐËðÚÐ½Ùµ�ÒgÏÉgÐOÏc?c�É��MâÌGgÏÉgÐk. 

  �+�ÒdÌw� cgÊµ� Ðµ�qÌÁ?�S� ÉgÉÏc� ÙG� ÐµÐËÐ½@Á� ÐÁ?cgÐk� ÀÐÔ
âÌµÐG� qËcgÊµ� ÒÐ¹ÐkÐ½� É� ÐÌÁ� @ÆÁÐKÐG�ÑËÙ_É@Á� ÑµÐËÐp

�@ïâËögÐG�N@µÏc�MlËÊâÌO� É�ÑÁ@ÆÌS�ÑµÐËÐpâÌµÐKÙG� É� ÏÉÐKÏÉ@½ÐÁ
�@ÌÁÉc� ÑÁÚÐ}� ÉÊ½ÐÅ� ¸ÏÉ� É� MâËh¶G� gÐkÏg@w� ÐÁ@ÌLo@Ô� ÒÏg@w
�ÒÙ_�ÑkÉÊÁÏg@w�ÑÁch¶Ëg@Ëc�É�NÐð¹ÉÏc�É�Ä@Ëe�Ñ­@½�qËcgÊµ

�ÐËÐÅ. 

�� �ÑÁ@µÐwg@OÐ¹� Ñk@Ìk� ÑKg@O� É� É?h`¶âËög� ¸ÐËÏg@½e� ÑÁÉÊG
hâÌÔ�ÑÁ@LkÉcgÊµ�ÐËÏÉÐÔ�Ò@Á@½�?cÏÉ?h`¶âËög�ÀÐ¹�ÏÉ@ÌµgÊK�É�Ä?

� �ÐµSI  �cgÊµ�ÒÐ¹ÐkÐ½�ÒhËÐk�ÏÉÐÂLpËÐïâÌK�É�É@w�¸ÐËÐG
�É?öhGÐÁ?d¶âÌ¹� ÑµÐËÐpâÌµ� ÐG� É� ?cÐµÐwg@O� g?Êw� gÐÅÐ¹� N@µÏc
�gÐkÐ¹� ÑÁchµgÐkÏg@w� ÙG� MâÌoÙµÏdâÌK� É� N@µÏc� ÒhËÐk
�gØi�Ñ¶âËÉ@ïÁÐÅ�ÒÙ_ÙG�Ð½ÐÔ�Ðµ�ÏgÉÐ}�ÑÁ@LkÉcgÊµ�ÑLk@Ô

Ëg@µcgÊµ�ÙG�ÐïÁh}�ÉgÐï 

 �ÑLâÌµÐË� ÒÐ½@ÂKÏÉ?c� gÐkÐ¹� ÐÁ?cgÐk� ÀÐÔ� ÐË?h¶o@Ô
�qÌ¹ÚÐS�À@½�jâËögÐG�É�ÒÙ_�ÙG�Ðµ� ÏÊG�Ä@LkÉcgÊµ�ÑÁ@¾ÌLpÌÁ

É@wgÐG�Ñð¹Øög�ÑLâÌµÐË�ÑLp}�ÒhâÌKh¶k�¸ÏÉÉ��Ð¹�ÏÊGÐÅ�ÑïÁh}�
K� ÉdÁÊK�ÀÐG�ÑÁdÁ@ËÐ}� É�ÑÁchµÐoÐ}� É�Ä@µÐËdÁÏÊËÐO�ÑÁch¶ð¹Ù

Ê¹�Ñt_Ðo�ÑÂK@Å� É� ÐLk@Ô�ÑµÐËÏchµgÐk� dÁÐw�É� Ú@Ë@Ô�mË
�?c@ÌÁÉcÐ¹�ÃïÁ@GÉ@ÁÐG�ÑKÐË@kÐµ�Ä@ËÙ_ÙG�Ðµ���ÐµÏÉ?h`¶âËög�ÒhK
�É� N@µÏc� hK@Ëi� hK� ÒÏdÂâÌÅ� ÐµÐÁ?cgÐk� ÑïÁh}� É� ÑËÏgÉÐ}
�cgÊµ� ÒÐ¹ÐkÐ½� hK� ÒÏdÂâÌÅ� qÌµÊµgÐµ� ÒÐpâÌµ� ÑÁch¶k@GÐG

��N@GÏc�ÏÉÐpâÌO�ÉÏgÐG. 

�gÐÅÐ¹�ÑKÐËÐµÐÌKÐË?chµgÐk�ÉcgÊµ�ÑµgÐÔ�ÐËÙG�?cÐµÐwg@O�g?Êw
�?cÐËdÁÏÊËÐO�ÀÐÔ�ÑÁdÁ@PkÐw�É�Ä?dâÌOÐoÐ}�Ð¹�ÄöhâÌïG�hK?g@µ�Ñð¹Øög
�É� MâËhk@ÂG� Ñ�ÏögÐG� Ä@LkÉcgÊµ� ÒÐ¾âËgÐÅ� ÀÐÔ� ÄÏdG� â¼ÉÐÅ� É
�rÏÉÐÔ� ?cÐµÐwÉ@ÁÐ¹� ÏÉ?h`¶âËög� ÀÐÔ� ÙG� �Áh}� ÑµÐËÐïâÌO� ÐLâÌHG
�MâÌGÏc�ÑLâÌµÐË�É�cgÊµ�ÑÁÉÊGgÉÊk�É�ÄÉÊG�À?ÉÏcgÐG�ÐG�ÒÉÊ½ÐÅ

gÐkÐ¹�ÒÏÉÐÁ?hµ� É� c?i@Ô� Òög?i@G� É� ÒgÊG@Ô� ÒÏÉÐÁ?eÊG� Òi@HâËög�
��Áh}�Òg?doÐG�ÏÉÐpÌk@Ìk�ÒÉÉögÐ¹�É�Ä@µÐËdÁÏÊËÐO�É�ÑÁ@}gi@G
�?dpÌ±?hâÌ¥�É�Ä@LkÉcgÊµÐ¹�NÐÌk?hµÊ�c�ÑÁdÁ@PkÐw�Ð¹�N@¶G
�MâÌÂHð¹ÐÅ� qËdS� ÒÉ@ïÁÐÅ� É� N@¶G� ÀÐÅ?gÐ­� Ä@µÐËc?i@Ô� É

¥�É�@ïð¹Ð½Ùµ�ÑÁchµ�ÑÁÏcÐ½ÐG�ÒÐLk?ög@ÔÐG�qÌKÐËðÚÐ½Ùµ�ÑKÐ¹?cÐ
âÌÂG�ÏÉÐ¶âÌO�Ä?gÏiÊ}�rÙ_�É�È@­Ïög�ÑµÐË@ïð¹Ð½Ùµ�É�N@¶G��G?c��M

��ÑµÏgÐk�Ñ¶âÌ�@½@Ô�É�¿oÉgc�ÐµS  I �?dÁ@ÆÌS�Ð¹... 

**************************************��
'� Ïg@½e� ÑâËÊÁ� ÑÁ@LkÉcgÊµ� ÒÐ½@ÁeØög� Ð¹� Ïg@KÉÉ� ÀÐÔ�����Ð¹�
��,�,����ÏÉÐKÏÉ?hµÉðÛG�?c 

mailto:�N@�G�g?gбg�G�q�K����нٵ��g��g�O�c?c����M��Gg��g�k.
mailto:��N@G�c����p��O���g�G.
mailto:�?d�@��S�й...
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UÁÐ}�ÑÁ@µÐpâËdÁÐÔÉ�@Ì¹Ê_��
�?dËcgÊµ�ÑKðÚÐkÏc�ÒÐË@kÐ¹«'��

 

 ��Ñð¹Ê]]]]±�ÒfÌK?�]]]]k�Ñ¶âÌKÉÐµÐ]]]]o@O�ÉÚ�É�UÁÐ]]]]}�ÐË?h¶]]]]o@Ô
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�Ñ¾âËgÐÅ�ÑKÐ½Ê¶W�ÒÏÉÐÂKhïµÐË�Ò?Éc

Ä@LkÉcgÊµ'��
 

 �ÐËÐÅ�ÒÙ_ÐG�NÐHË@K�ÑµÐËÉÉfâÌ½�·âËg@o�ÉÊ½ÐÅ�ÐË?h¶o@Ô
�É�ÑÁÉÊG��Á@GÉ@ÁÐG�É�ÑÂKÉÐµgÏc�gÐk�ÐÁÐµÏcg@µ�g@µÙÅ�·âÌ¹Ð}�É

@µÙÅ�rÐÁ?g@µÙÅÉÐ¹�MâÌGÐÅ�ÒgØi� ÑïÁh}� Ðµ� ÄÐµÏdâÌ¹� Ò?É�Òg
� É�ÒgÊL¹Ðµ� É� ÑGÏcÐÔ� É�ÒgÊG@Ô� É� Ñk@Ìk++�@ÅÏÉgÐÅ� É� ÄdLÅ

�Ä@½ÐÅÐG� ÑoÐµÐÁ?ÊLpÌÁ?c� Òg@ÌoÙÅ� É@Ì­?h}ÊS� ÒÐKÉÐ¶ð¹ÐÅ
�Ä@Ë� g@o� ÑïÁh}� ÑÁÉÊGc@ËiÐ¹� ÄöhâÌ}Ïc� ÏgÉÐ}� Ñð¹Øög� ÏÊâÌo

?dKðÚÉÉ+��
�ÑL_ÐLË@O�ÑÁ@oÉ@Å�g@o�âÒdÁÐÅ�?c@ÌÁÉc�ÑKðÚÉÉ�·âÌ¹Ð}Ð¹�ÐËÙGgÐÅ

ïÁ@GÉ@ÁÐG�Ä@ÌÁ@µÐKðÚÉÉqÌÁ@µÐL_ÐLË@O�Ð¹�qÌÁ?g@SgØi�ÏhïG�É�Ã�
ËÐµÐËgÐÅ� Ä�ïÁh}� É��ïÁ@GÉ@ÁÐG@ÉÉögÐ¹� ÄÒ�ÒgÊG@Ô� Ä@Ë� Ñk@Ìk�

� ÏÉÐGÏcÐÔ� É� gÊL¹Ðµ� É� Òg?iÊ}ÊLoÐ}� Ä@Ë� ÑÂËc� Ä@Ë+�ÐÁÉÊ�ÙG
�Òg@oÐ¹�qËhK@Ëi�ÏhïG�ÏÊâÌo�Ä@½ÐÅÐG�»Ëi?ögÐG�ÒÙ¹É@OÉ@k�Òg@o

Á@GÉ@ÁÐG�ÏÉÐËgÊG@Ô�ÒÉÉögÐ¹�M_ÐLË@O�ÒØö�Á@�cØög�Ï�ï�\�@ÅÏÉgÐÅ
�ÒÉÉögÐ¹�M_ÐLË@O�ÑÁÏdÁÐ¹�ÑÁ@oÉ@Å�@ÌÁ@LËgÐG�ÒgÐLlpÁ@½�Òg@o

� ÐËÐÅ� ÒÙ_� ÑïÁh}� ÏÉÐËi@kÐpÌO� \�¸gÙËÙÌÁ� Òg@o� ?c@¶Ëh½ÐÔÐ¹
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�ÑÁÙLÂo?ÉÐ¹�ÒgÊG@Ô� É�Ñk@Ìk�ÑïÁh}�ÒÉÉögÐ¹� ÐÌÁ��½Ðµ�ÑxÌÅ
M_ÐLË@O�+�·âÌ¹Ð}��ÁÙµ��ÁÙÅ�É�Ò@ÆªÁ@o�Ñ¾âËgÐÅ��w�ÑKðÚÉÉ�Ð¹

� ÑÂÌµÐO� Ð¹� hK@ËiÐËÐÅ� Ä@ÌïÁh}� É� ÒgÐïËg@µ� M_ÐLË@O� \�Ð¹
�ÑïÁh}�M_ÐLË@O� ÑÂÌ¹ögÐG�ÒÏÊâÌo� Ä@½ÐÅÐG� ÄÙG� Òg@o� ?dÌÁ@¾ð¹ÐÔ

� ÐËÐÅ� ÒÙ_� \�Ð¹� hK@Ëi� gØi� ÒÐGÉc� Òg@o� ÑGÏgÐ¥� ÑK?g@¾ÌÔ� Ð¹
� Ï�ïÁ@GÉ@ÁÐG� M_ÐLË@O� ÑGÏiÊGÐÔ� Òg@o� \�Òg@o� ?c@ÌµgÊKÐ¹

�M_ÐLË@O� ÒÏgÐ²ÁÐÔ� Ð¹� hK@Ëi� Ä@Ë� ÏÊâÌo� Ä@½ÐÅÐG� â¼ÊHÁ@LkÐÔ
ÏhKgÐïËg@µ�É��ïÁ@GÉ@ÁÐG�+��

�NÐHË@K� ÑµÐËÏÊâÌoÐG� NðÚÉÉ� ·âËdÁÐÅ� Ðµ� �ÂÌGÏc� ÐËÏÊâÌo� ÀÐG
�É� Ä@µÐÌk@Ìk� ÐKðÚÐkÏc� É� ÐµÐKðÚÉÉ� ÑL_ÐLË@O� ÐK?cÏc� ÑïÁh}
�?c@ÌK�ÑKÐð¹ÉÏc�ÑÁ@µÐÌµÏgÐk� @}iÏcÉ� À?c� É�Òg@ËöhG�ÑÁ@µÏdÁÏÉ@Á

�ÏÉÐK@µÏcÙµ�\�·âËdÁÐÅ�ÐK?cÏc�ÑïÁh}�?dpÌ½ÐÔ�â¼@OÐ¹�ÀðÚÐG�É�g@o
�·âÌ¾âËgÐÅ� Ä@Ë� g@o� zÌÅ� ÒÏÉÐÔÙG� qËhK� Ñ¾âËgÐÅ� É� Ð¶wØg@o
�ÀÐµ� ÒÐµÐËÉÉfâÌ½� ÐÌïÁh}Ð¹� É� MâËh_ÐÁ� jâËÉ?gÐO� É� âÒÊïLpO
�NðÚÉÉ� ÑÁchµÐoÐ}� ÒÏdÂË@Ô� gÐkÐ¹� ÒgÐïËg@µ� É� ÏÉ� ÐLâËhµÐÁ

�MâË�}Ïc�É@wgÐGÐ¹+��
�Ä@LkÉcgÊµ� @KÏÉÐÔ� É� ÐËÏÊâÌwg?Êw� ÀÐ¹� ÐÌÁgÏcÐG�qÌÁ@LkÉcgÊµ

g@o�g?ÊwÐ¹�Ðµ�É�¸ÊµgÐµ�É�ÑÁ@¾âÌºk�É�hâÌ¹ÉÐÅ��ÑïÁh}É�ÏgÉÐ}�Ò
�ÑïÁh}� Ð¶wØg@o� âÒdÁÐÅ� ?dpÌÁ@½ÐÔ� â¼@OÐ¹� ÏÊK@Å� ·âÌO� ¸ÙÅc

��É� Ð~Ðð¹ÐÅ� É� �±ÐÁ@_� É� Ù_?i� É� ÃâËÊTÂâÌO� ¸ÏÉ� ÐË?c@ÌK� ÑpËhK
�É�gÚÐµ«dLÅ��

�É@LlâÌÔ� É� ÉcgÊG?ögÐ¹� ÑÁ@¾âÌºk� Òg@o� Ñð¹Øög� ÐÁ@¾LkÐGÐ½� ?cÏhâÌ¹
ÐÔÙG� ÃËÐ�gÏc� ?doÏdÂË@Ô�É� �Áh}� ?cÉcgÉÊG?ögÐ¹� ÄÙw� ÒÏÉ

�ÏÉÐLâÌÂâÌ��?cÏdÂË@Ô�Ð¹�r?É@ÔgÐÅ�ÏÊG��Á@GÉ@ÁÐG++��
 �ÄÐËÚÐ¹� ÏÉ?giÐ½?c�ÒÏÉÐK@µÉÐ¹�ÑÁ@¾âÌºk�Òg@o� ÐË?h¶o@Ô

� Ñð¹@kÐ¹� ÏÉÐÁ@G@G� ÑÁ@µ@o@O�����ÙG� ÏÉ@KÏgÐkÐ¹� gÐÅÉ� ?c
�ÀÐÔ� ÑÁ@pâÌµÐp_ÐÁ� É� ÃË?jËc� Òg@µ� É� ÏÉ?h¶LkÉgc� M_ÐLË@O

dÁÐÔ� ÑµÐËÏÊâÌoÐG� Ïg@o�É� ÏÉ?hpâÌµ� ·âÌO� É� ·âËög� É� Ä?ÊS� ÑËÏi?
�É� ÐïÁdÂâËÊ_� É� ØögÏÉ@Ô� É�NÉÐ}j½� É� ¸ÏgÐ}� É� ÄðÚÙµ�ÒÐp_ÐÁ
�ÏÉ?h`¶âËög�Ä?ÊS��ÑµÐËÏÊâÌoÐG�hK�ÑÁ@µÐïâÌS�É�À@½ÐW�É�À@±Ðo
�É� ÏÊGÐÅ� ÒgØi� ÑïÁh}� ÏÉÐÌÁdÁ?giÐ½?c� ÑK@k� ÐµhwÐ¹� gÐÅ� É
�ÑpÌLpOÉgÉÏc�ÑÁ@µÐwÉ@Á�ÉÊ½ÐÅ� gÐkÐ¹�ÑoÏgÉÐ}�ÒgÐïËg@µ

Á?c� ÏÉ@� \�ÑKÏg@¾ÌÔ� Ñk@Ìk� ÑL_ÐLË@O� ÒÏÉÐÔ� â¼Ð}Ð¹� ÑÁ@¾âÌºk
�ÏÊG� ÑÁ@µ@o@O� ÑÁ?öh¾µÊW� É� �pÌÁ?c� ÒÐïâÌS� É� ÏÊG� Ä@µÐÁ@G@G
�ÑÁ@µÏg?ÊG�ÑÂKÉÐ¶pâÌO�É�Ò�HÂoØög�ÒdÁÐHð¹Ð½�?dpÌK@µ�Ä@½ÐÅÐ¹
�ÏÊâÌo� Ä@½ÐÅÐG� É� ÏÊG� � ÑÁ?gÙ}� É� h¦Ìo� É� gÐÁÊÅ� É� JÏcÐÔ

� ÑKÐ²ËgÐK� ÉÉcgÐÅ� ÑÁ?dð¹ÐÅgÐk� ÒdÁÐHð¹Ð½�É� Ògc@±� ÑÂË@Ô
� ÏÊG�ÒdÁÐHp±ÐÁ� \�ÑÁÐ½ÐK� ?c@LlâÌÔÐ¹Ðµ�ÑÁ@¾âÌºk����É� Ðð¹@k�

�ÑÁÐ½ÐKÐ¹�É�ÐË?dËÉÚ�É�Ñ�Ð}�ÑÁÐ½ÐKÐ¹�?châÌ¹ÉÐÅ�Òg@o�É@wÐG
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�ÐpÌ½ÐÅ�É�?cÐ½ÏcgÐk�ÀÐ¹�ÐË?chKÏgÉÐ}�ÑÂÌÂÌG�â¼Øög�É�qp_ÐG
�É�ÃËögÐO?ög�É�rgÙo�ÑÁ@lËðÚÐÅ�É�Ä?doÙS�ÒÊÁ?Êµ�É�ÏÊG�?ÉgÐÅ

�É�Ä?dÁ@pÌOÙ_�É�ÏÊG�cgÊµ�ÑÁ@µÐÌKÐË?ÉÐKÐÁ�ÐÌk@Ìk�ÏÉÐÂKÉjG
�ÑïÁ@GÉ@ÁÐG�ÒÐð¹Øög�·âÌ¹Ð}��ÏÉÐÌoÐµÐÁ?ÊLpÌÁ?c�Òg@ÌoÙÅ�ÒÙÅÐG
�É� ÒgÊG@Ô� É� NÐk@Ìk� ÑÁ@µÏg?ÊG� ÉÊ½ÐÅÐ¹� ÏÉÐKÙLl_
�ÏÊGg@Ëc� Ä@ÌLkÏc� ÐïâÌS� Ðµ� ?cgÐÁÊÅ� É� ÑÂËc� É� ÑKÐËðÚÐ½Ùµ
ÅÐ¹�ÏÉÏcgÊµ��Ð}�ÀÐSgÐk�ÒÏdÂË@Ô�É@LlâÌÔ�ÉÉcgÊG?ög�gÐkÐG�gÐ

� ?dÁ@LkÉcgÊµ� ÒÐµÐwg@O� g?Êw� +�ÄÙw� ¸ÏÉgÐÅ� ÑÁ@¾âÌºk
�·Ì¹Ð½� ÑÁ?öh¾µÊW� Ñ½ÏcgÐkÐ¹� ÏÊG� Ä@µÐÁ@G@G� ÑL_ÐLË@O

ÐµÐKÐµÐº½Ð½�ÑL_ÐLË@O�?dpËcÊ�Ð½Ò�ÏÊG�qËÉÐÔ��\�Ïg@o�ÀÐÔ
�É� �ÁÐpâÌO� ÐpÌ½ÐÅ� ?dpÌl¥ÐG� É� ÑKÐË@o@O� ÑÁ@µÐ½ÏcgÐkÐ¹

@¾âËeög�ÉÐÔ�ÑÁ@µÐKÐk@Ìk�ÑÁchµ�ÑKÐË?ec�Ð¹�ÏÊG�gÐG?ög�gÐk�É�?cÐÁ
�ÐpÌ½ÐÅ�qÌÁ@Â½eÉc�É�ÏÊG�ÑKÐË?cgÊµ�ÑK@GÐ_�ÑÁ?Ég@µ�ÒÐðº­@±
�gÐk�ÙG�ÏÊÌÁ?i�Ä@ÌkhKÐ½�É�ÐpâÌÔgÐk�ÒÐË@½ÐG�É�ÐµÐ½ög�ÒgÐkÐG
�ÑKÐË?ec� MâÌG?hµ� Ä@ÌâÌO� ÑwgÐÅ� rÐËÙGgÐÅ� É� Ä@ÌÁ@µÐKðÚÐkÏc
�É�¸ÐËg?iÊïKÐ½j_�zÌÅ� É� ÏÉchµ�Ä@ËÐµÐÁ?ÊLpÌÁ?c� É� Ïg@o� ÀÐÔ

k� É� ÏgÉÐ}� ÑµÐËÏeØöhO�ÏÉÐKØchµÐÁ� ?cÏg@o� ÀÐ¹� Ä@ËfÌK?�
�ÒjâÌÆâÌG� É� ¸ÊxG� É� ÏÉÐÁÐ¶H½Ðµ� ÒgÐïËg@µ� É� â¼Øög� ÒÏÉÐÔÙG

�ÄÐ¶G+ºk�Òg@o�ÏÊâÌo�Ä@½ÐÅÐG�Ð¹�É�?dpâËÊÁ�Ñ½ÏcgÐkÐ¹�ÑÁ@¾âÌ
oÙ�É� â¼Øög� � ?dÁ@�ÐµÐ¹Ð}� ÑâËÊÁ� ÑoögÙo� É� ¼ÊºËÐÔ� Ñoög

�É�MpO��?dÁ@µÐoögÙo�ÑÁ@lËðÚÐÅ�Ð¹�ÏÊGÐÅ�ÒÉ@wgÐG�ÒgÐïËg@µ
� Ò@ÁÐOÏÉÊG� rögÙo� ÑµÏgÐk+�ÑLâÌµÐË� Ñk@Ìk� ÒðÚÐ±ÐG� É

�Ñð¹@kÐ¹� É�MâËhÁÏc?c�qÌÁ@LkÉcgÊµ�ÑÁ@¾ÌLpÌÁ�����ÏÉÐpË�
�Ñ¾âËgÐÅ� ÑKÐ½Ê¶W� Ð¹� ·âÌoÐG� ÑL_ÐLË@O� � ÏÉÏÊG� hK� Ñ¶âËg@S
�É� À?c� ÀÐSgÐk� É� Ä?cg@ËöhG� ÒgÐLÁÐk� ÏÊG� É� Ä@LkÉcgÊµ
�ÉÉcgÐÅ� ÒÏÉÐÂKhïµÐË� @K� É?giÐ½?c� ?c@ÌK� ÑKÐ½Ê¶W�ÑÁ@µ@}iÏc

dÌÔ�ÒÉ@wgÐG� ÑµÐËÐoÐ}� É� ÃKÉÐ¶pâÌO� ÑÁ@¾âÌºk� Òg@o� ÐµÏg?
�Ä@Â½eÉc�É�MkØc�ÑÁ@pâÌµ?ög�UÁgÐk�ÒÐïâÌS�Ðµ�ÏÊÌÂÌG�ÏÉÙ_ÐG

�ÏÊG�\�Ê¶ð¹ÐG�ÐËÐÅ�ÑïÁh}�ÏÉÐÌk@Ìk�ÒÉÉögÐ¹�gÐÅ�¸ÐÁ�ÑÁ@¾âÌºk
�ÐKÙKÉÐµ�Ð¶ÁÊw�ÐËÐÅ�ÒÙ_�ÑïÁh}�Ä@½ÐÅ�ÏÉÐpËgÊG@Ô�ÒÉÉögÐ¹

gÐk� Ä?Ég@µ� É� Ä?hâÌÔ� ÑKðÚÉÉ� ÒgÉÊÂk� ·ËjÁ�ÑÁ@µÐðº­@±� Ò?
�?c@LlâÌÔ�É�ÄÙµ�Ð¹�ÏÊG�ÑÁ@}gi@G�\�Ðµ�ÒÏÉÐG�ÏÉÐpËhK�ÑµÐËÚÐ¹

�?c@ÌK� ÒÙ¶Á?i� Ðµ� ÐÁ@LkÉcgÊµ� Òg@o� ÀÐµÐË� ÑÁ@¾âÌºk� Òg@o
� Ñð¹@kÐ¹� ÏÉÐLâÌG?hµ�����É� ÏÉÐÁ?hµ� É� Òg@ÌoÊÅ� ÑLk@Ô� ?c

�É� MlÁ?i� ÒÉÉögÐ¹� É� ÏigÐG� ·âÌ¹Ð}� ÑÁ@ÌKðÚÉ@Å� ÑÂLpËÐïâÌL¶âÌ¹
âËg@o� ÏÉÐpÌKÐËðÚÐ½Ùµ� ÐÁhâËcÙ½� É� ÏÉ?hµ� É� �HÂoØög�Ñ¶� \�Ð½ÐÔ

�Ðµ�Òg?iÊ}ÊLoÐ}�É@ïÁ?hËÐk�ÒÐïâÌS�ÃËdÁÐw�ÑÁÉÊG�Ò?ögÏgÐk
�ÏÉchµ�hKÏÉ?i?ög�É�Ä?ÊS�ÒÐµÏg@o�hK�ÒÏdÂâÌÅ+��
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���É�Ä@LkÉcgÊµ����������g@]½ÙK�Òg?dïÂ]ohO�É�ÒgÏÉgÐ]k�öh]O�ÑµÐËÉÉfâÌ½
�ÏÉchµ+��

 �Ò?Éc� @Ë@Ô� Ðµ� ÏÉÐpâÌO� ÐLâËc� Ïg@ÌkhO� ÉÐÔ� ?cÏhâÌ¹
�ÒÏÉÐÁ?ögÐ}� É� Ä@LkÉcgÊµ� Ñ¾âËgÐÅ� ÑKÐ½Ê¶W� ÒÏÉÐÂKhïµÐË
�ÒhâÌ¹ÉÐÅ� Òg@o� ÙG� ÑÁ@µÐÌµÏgÐk� @}iÏc� É� À?c� É� NÏg?iÏÉ
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�����Òd]]]ÁÐHð¹Ð½�M_Ð]]]LË@O�Ð¶ÁÊ]]]w�N?cÏd]]]âÌO�Ñ]]]ïÁh}�ÏÉÐ]]]Á@µÏÉÉög
�����É�mÌ­Ù]]]]Ô�ÑÁd]]]]Á?giÐ½?c�É��p]]]]ËÐïâÌO�ÒÐ]]]]ïâÌO�É�ÐKðÚÐ]]]]kÏc

Êµ]]ÁÐ]]ËÐÁ@ïâÌG�ÑÁ@]]KðÚÉÉ�ÑKÏg@­Ð]]k�É�ÐÁ@`ð¹Êl�\âÌO�Ð]]ËÙG�Ml]]ËÊ
���MâËgd]]HâÌO�ÑµÐ]]ÌïÁh}�ÉÊ½Ð]]Å�É�Òg@]]¶Á?ÊS�Ð]]µ�N@]]µÏc�\�Òg@]]o

��É�Ä@]]ÆÌS�ÑÁ@µÏg@]]o�ÃË�ÁÙ]]µ�ÏgÐ]]Å�Ð]]¹�Ð]]¶âÌµÐË�Ð]]µ�qËhâÌ¹ÉÐ]]Å
��âÒÊïLp]]]O�É�jâËÉ?gÐ]]]O�M]]]âËhµ@Á�Ð]]]ËÐÅ�Ñp]]]ÌKÐHË@K�ÑµÐ]]]ËÉÉfâÌ½

��MâËh��\����������M]âÌG@Á�@]ÌÁÉc�ÒhK�ÑÁ@KðÚÉÉ�¸ÏÉ�?dpËÉÐÔ�â¼@OÐ¹�ÀðÚÐG
�Á@µÐ]]ËÉÉfâÌ½�É��Áh]]}�É�ÏgÉÐ]]}�Ïg@]]o��}g@ÁÐ]]µ�É�jâËÉ?gÐ]]O�h]]K�Ñ

����M_Ð]]LË@O�Ð]]¹�qËhK@]]Ëi�Ä@]]Ë�Ä@]]oÉ@Å�Ð]]G�M]]âÌGÏc�Ê¶ð¹Ð]]G�ÃâËh]]¶G
��qËh]]]K�ÒÐ¶]]]wØg@o�É�g@]]]o�âÒd]]]ÁÐÅÐG�MâËgd]]]G�Ñ]]]ïÁh}�\�Ð]]]ËÙG

����Ò?ÉcÐ]]]]]]]]¹�Ä@L]]]]]]]]kÉcgÊµ�Ñ¾âËgÐ]]]]]]]]Å�ÑKÐ]]]]]]]]½Ê¶W�M]]]]]]]]âËhµÏc
Ë�ögÊ]]}�É�ÏÊâÌ]]o�Ä@½Ð]]ÅÐG�rÏÉÐ]]ÂKhïµÐ�Ñ]]ÂÌK�É�Ñ]]ïÁh}��p]]ÌO�

�h}�É�bÐ]]]]Ë@G�Ð]]]]¹�É�ÑÁ@¾âÌº]]]]k�Òg@]]]]o�Ð]]]]K?dG�ÑËÏgÉÐ]]]]}�É�Ñ]]]]ïÁ
���������NÐ]½Ê¶W�Ð]µ�MâÌGÏc�ÏÉÐG�rÏÉÐÔÐµ�ÏÉÐK@µÐÁ�ÀÐµ�ÒÐµÏÉÉfâÌ½
�ÀÐ]]µ�Ñ]]ÁÚ�É�ÏÉÐ]]K@¶G�?cÏg@]]o�ÀÐ]]¹�ÑÁ@]]µ@}iÏc�É�À?c�Ð]]¹�·âËd]]ÁÐÅ
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������É�¸Ð]]]Ë��ÁÐ]]]KÐG�É�ÃGÐ]]]Á�´?h]]]âÌ¥�ÒÉÊK@]]]Å?c�Ñ]]]oØgÐO�cgÊ]]]µ�¸ÏÉ
�������ÀÏcgÐGÐ¹�ÒÏÉÐÁÊG@ÌS�ÒÐïâËög�@ÆÁÐK�cgÊµ�?ÉÐÔ�ÄÐËÐÁ�ÏÉÐËÊKhïµÐË
������ÒÐÌË@KÏgÐ]]k�É�ÑË@]]k@Ô�Ð]]­@½�ÉÐ]]Ô�Ð]]µ�M]]âÌGÏc�g@]]w@Á�É�M]]âÌÂâÌ½Ïc

���ÀÐ]¹Ðµ�N@¶HâÌSÐHâÌS�ÒÙ_������Ð]¹�Ð]ÌLËhG�Ð]­@½�ÉÐ]Ô�?cÐ]©@ÁÙ±����ξѧϐΑ΍�
�¼Û�?+�%��

������ÒÏc@½�ÑÁch¶âÌSÐHâÌS�Ò?É?c�·âÌK@µ�cgÊµ�������?d]µÊµgÐµÐ¹�N@]µÏc�
��É�Ïc@]]]Ëi�zÌ]]]Å�É�ÑKÐ]]]ËÙ_�Ñ­@]]]½�ÃËhK@Á@]]]k�É�ÃË�Ë@KÏgÐ]]]k�ÏÉÐ]]]Ô
���ÏgÉÉcÐ]]µ�ÒÐLl]]âËÊð¹ÐÅ�ÀÐ]]G�cgÊ]]µ�É�Ð]]ÌÁ�»ÌWÐL]]kÊ½�ÑµÐ]]Ëg@µ?É?c

���@]]½Ïc�É�ÄÊ]]GÏögÉÊK�É�ÏÉÐÁdÁÐ]]k�Ð]]ð¹ÙK�ÑÁ@Ì}Ð]]¹�É�ÃË�Á?Ê]]S��Ò�}g
���������Ù]G�N?d]ËÏc�?d]ÌKÐË?hG�É�ÑL]o@Ô�É@ÂâÌOÐ]¹�Ð]µ�ÐpÌÁ@GgÊ±�ÃËhKÏgÉÐ}
�����É�Ð]]¹�Ä?ÉÊ½Ð]]Å�N@]]µÏc�Ml]]ËÊâÌO�Ð]]µ�qÌ±?h]]âÌ¥�ÉÊ½Ð]]Å�É�¸ÊµgÐ]]µ
���������ÑÁ@ËÙ_�¸ÐÁ�ÃâÌG�ÏÉÐÌpÌ½ÏcÐG�É�ÄÐïG�cgÊµ�ÒÐËÏgÉÐ}�ÐLlâËÊð¹ÐÅ

�ÏÉÐÁidHâÌ¹�ÑÁ@ËÙ_�É�ÏÉÐÁÐ��gÉÉdâÌ¹++��
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 �����M]âÌGÏc�M]âËhµÏc�ÒdÁÐw�ÐËÙG�������ÉÊ½Ð]ÅÐ¹�hKÐÁ?�ïºâÌ]o�cgÊ]µ�
��ÒÏc@]]½�ÑÁch¶âÌSÐ]]HâÌS�Ò?É?c�·]]âÌK@µ����ÉÐ]]¹�qÌKÐ]]HË@KÐG�N@]]¶G�

��ÑËÐp]]]]Ì½ÐÅ�ÒgÉÊL]]]]kÏc�ÒÏÉÐÂÌ]]]]kÊÁ�Ñ½ÏcÉgÐ]]]]kÐµ�?cÐ]]]]©@ÁÙ±
�����ÑÁdÁ@P]kÐw�ÙG�N?dG�ÑÁ@GgÊ±�É�N@GÐ_�MâËhµÏc�ÒdÁÐw�É�Ð±?hâÌ¥
��É�ri@]]]]]]k�zÌ]]]]]]Å�É�ÑÁ@µÐ]]]]]]­@½�Ñ]]]]]]ÂËhK�ÑµÏgÐ]]]]]]k�É�ÃËh]]]]]]KgØi

���N?cÐÁ�¸ÐËÏÉÐÁÊGiÐïo@O������ÏÉÐÁ@Ì]oÉÊ½ÐÅ�ÉÉgÐkÐ¹�É�ÑÁ@µÐ­@½�ÙG
��ÒÐµÐ]]]]kÊÁÏg@w�É�¸ÊµgÐ]]]]µ\���Ñð¹@]]]]_�Ðp]]]]Ì½ÐÅ�¸ÊµgÐ]]]]µ�Ð¶ÁÊ]]]]w

���É�ÏÊ]]G�´?h]]âÌ¥�ÑÁ@µÐ]¾âËeög�ÉcgÊ]]µ�ÑÂKÉÐ]]µÐÂ¶âËög�É��p]ËÐ}ÐÂâÌL¶âÌ¹
�������ÒgÐ]k�É�ÏÉ?h]µ�ÃâËÊ]_�ÑÁ@Lð¹Ð]_�¸ÊµgÐµ�gÐkÐ¹�qËcgÊµ�ÑK@GÐ_

��ÏÊKh}ÐÁ�\\���������@µÐÌ]k@Ìk�Ð]Kg@O�ÉÊ½Ð]Å�É�ÉcgÊ]µ�ÑÁ?gÐ]ÂâËÊÁ�ÐËÙG�É�Ä
��������ÒgÐ]G�rÏg@]S�ÀÐ]Ô�ÄÏcÐ]Á�Ð]ïâËög�Ð]µ�N@µÏc�MlËÊâÌO�qËgÏÉ@½ÐS
�É���N?ÉöhG�gÏcÐÅÐG�Ä@½ÐµÐ¹Ð}�Ñ¶lâÌ½h­�É�ÃâËÊ_�É�N@GÐ_�Ñ�Ïög
�MâÌx]]G�M]]kÏcÐ¹�Ä@�@L]]kÉcgÊµ�ÉcgÊ]]µ�Ñ]]kcÊ±�É�â¼c�ÑµÊµgÐ]]µ��\

�����âËÊð¹ÐÅ�ÒÉÊKhïµÐË�É�¸ÐËÐG�@ÆÁÐK�qËÉÐÔ�����Ä@½g?chµ�É�g@KÊ}�É�Ml
�MâÌGÏc«��

************************************��
�'�Ïg@½e�ÒÙk@Ô�ÒÐ½@ÁeØög�Ð¹�Ïg@KÉÉ�ÀÐÔ����Ð¹��,�,�����?c

�ÏÉÐKÏÉ?hµÉðÛG+��

�r@O13 â¼@k��
cgÊµ�Ñ¾µÊW�Ð¹� 

=�ÐË?d¶âÌLk@Ô�|�Ð¹�ÑKÐË?cgÊµ'��
 

 �ÙG� ÑËÏÉÐKÐÁ� Ò�G� É� MkÐÅ� ÒjâÌÅÐG� É� ÄÉÊG� ÐË?h¶o@Ô
�^Éög�É�MkÐÅÐ¹�Ðµ�ÏgÐïËg@µÉ��Áh}�ÏdâËi�¸ÐËÏÉÐKÐÁ�ÉÊ½ÐÅ
� MâÌGÐÅ� ÑËÉdÂËiÐG� ?cÐËÏÉÐKÐÁ� ÉÐÔ� Ñ¶âÌµ@K� gÐÅ� Ò�G� É, 

�MâÌG� ?dÁchµÐoÐ}� Ð¹�qÌ½?ÉÏcgÐGÐG� É� MâÌGÉÊwØög� ·âËgÙSÐG
�ÒÉÉfâÌ½� É� ÑÁ@µÐËgÏÉÏgÐk� É� ÏÉÐKÐÁÐG� Ächµ� Òi@Á@o� Ðµ
�Ñ¶âËgÏdÁ@Å�ÐLâÌHG�ÒÐµÐK@GÐ_�É�Ä@µÐÁ?dÌÁ@GgÊ±�É�ÑËÉcgÉÊG?ög

Ò�G�É�MkÐÅ�ÒÏÉÐÁch¶ð¹Ê±�hK@Ëi�ÙG�jâÌÅÐG�Ðµ�ÑKÐË?ÏÉÐKÐÁ�
�É�Ðð¹@½ÐÂG�É�â»âÌ_�É�ÐwÉ@Á�É�JjÌW�É�¸@K�ÑµÐËdÁÏÉÏegÐG�zÌÅ

É� � ÃâËÊ_�ÐµÐÁ� dLÅÉ�@ÆÁÐK� É� ÏÉÏÉÐKÐÁ�ÑLk@Ô� ÉÉgÐk� ÐLâË
�É�ÄchµiØ�O�hK@Ëi�ÙG�MâËh¶Gg@µ�É�MâÌG�ÏÉÐKÐÁ�ÙG�r@¾ÌLÂÌÔ
�É� MkÐÅ� É� ·pâÌ½� É� â¼cÐ¹� ÑÁdÁ@PkÐw� É� ÒÏÉÐÁch¶ð¹Ê±

�?dÁ@µÐµ@K�ÑLkÐÁ.  

Ð¹� gØi�ÑÁchµiØ�O� ÒÐïâËögÐ¹� ÐË@ÌÁÉc� ÀÐÔ� ÒÏÉÐKÐÁ� É� ÄÚÐ}
�É� Ä@Ìµ� É� NðÚÐkÏc� ÐÁ@ËÊÌÁ?ÊK� ÏÉÐÌËÏÉÐKÐÁ� Ò�G� É� MkÐÅ
�ÃÁ?ÊLG� É�ÃÂâËgiÐ�?c�É�ÃÂâÌÆG�·âÌO�Ä@ËÙ_�ÑËÏÉÐKÐÁ�ÑKÐð¹ÉÏc
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�ÑÁ@µÏÉÐKÐÁ� ¸ÏÉ� ÃÂâÌOÐlG� Ä@ËÙ_�ÑÁÉÊG� É� @Á?ÊK� É� jâÌÅ� ÐÂHG
É�nÉÉög�É�Ä@¾ð¹ÐÔ�É�JÏgÐ¥�É�ng@­�É�¸gÊK�É�jÌºïÂÌÔ�..��dLÅ

, �ÐÁ@ÌËÏÉÐKÐÁ�ÐKðÚÐkÏc�É�NÐð¹ÉÏc�ÀÐÔ�ÑÁ@ÁÏÉÐ¶âÌO�Ðo?h¶o@Ô
�É�qoÙµ�Ñ½@�ÐÔÐ¹� Ê¶ð¹ÐG� � ÄÊK@ÅÐÁ� ÏÉÐÌË@oÙG� Ð¹� É?ögÙ_Ð¹
�ÐÁ?ÉÐKÐÁ� ÉÐÔ� ÉÊ½ÐÅ� Ð¶ÁÊw� ÄÊK@Å� ÏÉÐËÉ@ÂâËÊ_� ÑK@GÐ_
�ÀðÚÐG� ÄÉÊGÉðÛG� É� NgÐO� ÉgÙ_Ù_� É� jâÌÆâÌG� É� ¸ÉÊxG� ?dpâÌOÐ¹

ÑÂKÉÐ¶ð¹ÐÅ�ÒÙÅÐG�É�chµÉÉfâÌ½�ÒÏchµgÐk�É�ÐÂÌ½Ïi�É�Ä@½Ïi�
�É� ÒjâÌÆâÌG� ÑKÐð¹@W� ÉÐÔ� ÐÁ@ËÊÌÁ?ÊK� ÏÉÐÁ@ËjâÌÅÐG� ÑµÐË@½jËg@µ
�É� ÒjâÌÅÐG� É� ÑËÉÊKhïµÐË� ÐG� ÄögÙïG� Ä@ËÐÁÊHKgÐO� É� Òi?ÉÚ

kÐð¹ÉÏc�ÑÁ@ÁÏÉÐ¶âÌO�É�ÄÉÊGÙ_ÐGgÐ�Ù_ÐGgÐk�ÑËÏÉÐKÐÁ�Ñ¶âÌK
� Ä@ËÙ_ÐG. ÃpâÌ¶H¹ÐO� qËhK?Éc� É�É� ÄÉÊG� Ä?É?h­� ÙG�

?c@_� ÑÁchµ�}� qËhK� ÒÏÉÐKÐÁ� É� ¸. �ÒgÐLµ@­� ÏgÙS� ÀÐG
�Ð¹�ÉÊG�ÑLËhG�Ïg?Éec�É�M_Ðk�ÐkØöhO�ÀÐÔ�ÑïÁh}�É�ÑµÏgÐk

ÑÁ@µÐµ@K� ÒÚÐ¹� � ÑËÏÉÐKÐÁ� Ò�G� É� MkÐÅ� ÑÁÉÊGjâÌÅÐG���ÉÐÔ
�ÐÁ@Ë@ïð¹Ð½Ùµ. 

 �ÒÐ¶ËjÁ�?c@LlâÌÔÐ¹�Ðµ�cgÊµ�ÒÏÉÐKÐÁ�ÏÉÐ_?cÐG��ÀðÚÐG40 

âËc� ÑµÐËÏÉÐKÐÁ� É� MâÌGÏc�nÐµ� ÄÙÌº½�ÀÐÔ� ÒÐÂËfâÌ½Ð¹É� ÃËh
gÐ¥� É� ng@­� É� ¸gÊK� ÑÁ@µÏÉÐKÐÁ� â¼@OÐ¹� ÐËÐËÐwÉ@ÁÏ�É� J

��NðÚÐkÏc�ÑÁÏÉ@_�cgÊµ�Ðµ�?d¶âÌÁ@½Ïi�Ð¹�É�MâËeÏc�?c�dLÅ
�cgÊµ�ÒÐLkÏchâËe� É� i?ÉÚ�ÐÁ?ÉÐKÐÁ� ÀÐÔ�ÏÊG�NÐËgÙK?hP¾ÌÔ�É

ÏÉÐKÐÁ� Ò�G� É� MkÐÅ� ÑÁÉÊGÐÁ� ÒÙÅÐG� ÀðÚÐG� ÄÉÊGË�Ñ
@ËÐÁ�Ä@µÏcgÊµ��ÒÚ�ÑKÐË?cgÊµ�NÐð¹ÉÏc�Ð¹�Òg@}jâËg@O�ÑÁ?ÊK�Ä

�É� Ä@_ÉÉög� qÌ½@�ÐÔgÐk� É� ÄÐ¶G� Ä@ËÐµÐKðÚÐkÏc� É
� ÄÉÊwÉ@ÁÐ¹, �ÒÙÅÐG� É� Ù_� ÐÂKÉÐµ� hK� ÒÐÁ?ÉÐKÐÁ� ÉÐÔ� ÀðÚÐG

�É�ÏÉÐÁÐ¶GÙµ�Ù_�Ä@ÌÁ?ÊK��ÏÉÐÁ@ÌKÐË?ÉÐKÐÁ�Ò�G�ÑÁÉÊGjâÌÅÐG
�Ä@ËÙ_�ÑËÏÉÐKÐÁ�Ò�G�ÒgÉÏc�g?Êw�Ð¹�Ä@ÌÁ?Ê½ÐÅ�É�ÄhïHµÐË

?ÊLG�É�ÏÉÐÂHGÙµ�ÄÐ¶HLkÉgc�Ä@ËÙ_�ÑKðÚÐkÏc�É�N�Ðð¹ÉÏc�ÃÁ
�É� cgÊµ� É� ÃG� À?ÉÏcgÐG� r@LlâÌÔ@K� É� �G� qËjâÌÅÐG� É

�ÄÐ¶G�rÐG?c�É�}?c��qÌÁ@LkÉcgÊµ. �ÏÉÏg@}eØög�ÉÐ¹�ÒdÌÔ�É
�ÏÉÏcgÊµ� ÒÊKhïµÐË� É� jâÌÅ� É� NðÚÐkÏc� ÑG@Ì©� ÒÙÅÐG� É

ÉÐKÐÁ� Ñ¶âË�G� ¸ÏÉ� ÑKÐË?cgÊµ� Ò�G� hK� ÒÏdÂâÌÅ��ÑËÏ
ÆâÌG�hK�ÒÏdÁÏÉÐÔ?ÉÚ�É�jâÌ�?i?�¶âÌ¹�cgÊµ�ÑÁ@µÏjËög�É�ÏÊGjµ�É�i

�É� ÏciÙÁ� ÒÏcÐkÐ¹� É� ?dpâËÊÁ� Ñ½ÏcgÐkÐ¹� É� r@LlâÌÔ@K� É
�Ò�G� ÒÏÉÐÁ?dð¹ÐÅgÐk� ÒÙÅÐG� hK� Ñ¶âËg@S� Ðµ� ?dLlÌG

ÉÐKÐÁ� ÑKÐð¹ÉÏc� Ä@ÌÁ?ÊK� ÄÚÐ}� Ð¹� ·âËgØi� � ÏÉÐÌËÏÉÐKÐÁÏ�ÑË
�jâÌÅ�É�NðÚÐkÏc�ÐÁÐïG�É�ÃÂâËgiÐ�?c�Ä@ËÙ_.  

 gÊµ�ÏdÁÐwgÐÅ�É�MkÐÅ�?dËÙ_�ÑK@GÐ_�ÑÁ?Ég@µ�Ð¹�qËc
�¸ÐËÏg@½e� ÑLkÏc� gÐkÐ¹� É� âÒÉÐ¹� ÉÏhâÌ¹� ÑKÐË?cgÊµ� Ò�G

µ� É� É?h`¶âËög� É� h¶®ÂoØög�É� ?dð¹ÐÅ� ÒgÐk� � Ñk@Ìk� ÒÐð¹Ð½Ù
jG�·âÌ¹Ð}� ÒÙÅÐG� ÏÉÐ_?cÐG� ÀðÚÐG� ÏÉÏchµ� ÒÏgÐµÐw� É?É

mailto:��@��_�G.
mailto:?c@_���ch��}�q�hK�����K������.
mailto:��жG�r�G?c���}?c��q��@Lk�cgʵ.
mailto:�j������N���k�c�����G�������giД?c��@��_.
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À@�ÐÔ� ÐLpËÐ}ÐÁ� ÏÉÐÌÌKÐG@G� É� ÑËÙ_� ÒgÐLµ@­, �ÏdÁÐwgÐÅ
Ô� Ä@Ë� Ðwg@O� ÉÐ¹�É� N?g@¾ÌÔ� Ä@LkÉcgÊµ� ÒÐËÐwg@O� ÉÐ

?hÁÏÉÐ¶âÌO�qËg@½Ùµ� É� ÑËÐwÉ@Á� ÑKðÚÐkÏc, �Ñ¶âËg@S� ÀðÚÐG
�Ðµ� Ä@µÐÌk@Ìk� ÐKg@O� É� ÏchµgÐk� ÏÉÐ_?cÐG� qËhK
�ÑLkÐÅ�?dÁ@ÌKðÚÐkÏc�ÒÏÉ@½Ð¹�ÑÁ?ÊK�Ä@ËÐÁ�ÄÉÊG�g?dKðÚÐkÏc
�Ñð¹Ê±� ÃÁ?ÊLG� É� �G� ÒÏc?ög� ÐÂÁÐËÐïÌG� É� ÃÂâËÉöhG� ÑKÐË?cgÊµ

ÁÐ¹��ÏÉÐÁÐ¶G�Ä@ÌoÙ_�É�?cgÊµ�ÑÁ@µÐµ@K�ÑLkÐÁ�É�MkÐÅ�É@
�¸ÏÉ� ÐÂÌ±ÐLk?ög� ÑKÐË?cgÊµ� Ðµ� ÄÐ¶G� â�?É� r@ïð¹Ð½Ùµ� É
�É� ÑÁ@GgÊ±� É� UÁ@½@Ô� É� ¿oÉgc� ÐÁÐ¶G� ÑËÏÉÐKÐÁ� Ñ¶âË�G
�Ð¹� gÉÉc� MâÌG� ?dÌKÐË?cgÊµ� É@ÂâÌOÐ¹� @ÆÁÐK� Ä@ÌK@GÐ_
�â»âÌ_�É�ÐwÉ@Á�É�ÏchµgÐk�É�JjÌW�ÑÁ@µÐµÊxG�ÐËdÁÏÉÏegÐG

ÃË@Ô�É..  

cÐG�·âÌKg@O� É� ÏchµgÐk� Ä@Ë� ·âËcgÊµ� ·âÌK@µgÐÅ� ÏÉÐ_?
¹�MkÏc�ÐÁhïG�NðÚÐkÏc�Ä@ÌLâÌHÌÁ?ÊK�?d¶âÌÂâÌ½Ïi�É�Ä@½Ïi�gÐÅÐ

âÌGÊG�É� ÏÉÐKÙw�G� Ä@ÌKÐË?cgÊµ� ÏÉÐµÐËÙÅÐG� Ä@ËÐµÐËgÐÅ� � M
�ÐËdÁÏÉÏegÐG� É� â»âÌ_� É� ÐwÉ@Á� É� JÐÅiÐ½� É� ÃËc� Ñ½eÉÐK

gÊµ�ÑâËög@o�Ð¹�Ä@ÌÁ@µÐGjÌW�É�Ä@ËÙ_�ÑÁ@µÐÌKÐHË@K�ÒÚ�ÑKÐË?c
�Ä@ÌÁ@¾ÌoÐO�ÒÐ�ÐO�ÄÉ@½ÐÁ�?dKðÚÐkÏcÐ¹�?dpÌ¶âÌK@µÐ¹�É�ÄÉ?c
�ÑKÐË?cgÊµ� ÑK@GÐ_� ÑÁ?Ég@µ� ÐËÏÊâÌoÉÐG� ÒdÌÔ� É� ÏÊLkÐ}

�@K� ÏÉÊG� ÐLkÐSgÐG� ?dË@ÌK� ÃKÉÐµ� É� Ä?dwÊÁ� ÃËhK@Ëi
��pËÐ}�UÁ@½@ÔÐG�É�ÃKÉÐµgÐk. 

 �r@O� Ð¹� É� ?do@LlâÌÔ� Ð¹�13 �ÀÐ¹� cgÊµ�ÑKðÚÐkÏc�Ñââð¹@k
Êµ� ÒÐoÐG� ?dÁ@LkÉcg) Ä@LkÉcgÊµ� ÒgÉÊo@G%� �É

�Ä@Â½eÉc�ÑÁ@µÐÁÛÌO�gÐH½?gÐG�Ð¹�ÑÂKh}?ögÙ_�É�ÄchGÏÊâËögÐGÙ_
�Ñ¾âËeög�ÑÁ@_ÉÉög�Ò?ÉcÐ¹�É�ÙLµ@®Ëc�ÐG�ÄÊG�É�ÑÁdÁ@OÐk�Ù_�É
�ÉÊG�MkÏcðÚ@G�É�jâÌÅÐG�cgÊµ�hK�ÒÏdÂâÌÅ��qÌ½?ds�Ñl¥ÐG
Ô� É� @LlâÌÔ� ÒÏdÂâÌÅ� cgÊµ� ·âÌK@µ� zÌÅ� É� ?d±?hâÌ¥� ÉÊ½ÐÅÐ¹�ÀÐ

�Ð¹� ÏÊGÐÁ� ÑË@kgÊ±� É� �ÁÐk� ÉÊKhïµÐË� É� jâÌÅÐG� Ð©@ÁÙ±
�¸ÐËÏÊâÌoÐG� ?dpÌÁ@µÐÌË@ÌÁÉc� É� ÎÐwÉ@Á� ÏjâÌÅ� ÑlÁðÚÐG
�Ñ¶âÌKÐð¹ÉÏc�Òg@½Ùµ� ¸ØgÐk� ÐLâÌHG� g@S� ÀÐµÐË� ÙG� ·âËcgÊµÐµ
�É� MâÌGÐÅ� ÒÙ_� ÒÙ_ÐGgÐk� Ñ¶âÌ¾âËgÐÅ� É� JÏgÐ¥� ÐÂËgØi

�MâÌG�?c@ÌK�ÑpÌLð¹ÉÏc�ÑÁ@µ@½ÐÂG�É�NðÚÐkÏc�ÀÐSgÐk.. 

�ÀÐÔ�â¼Ð}Ð¹�@Ë@Ô�ÐÁ?ÉÐ¹�ÄÏcÏdð¹ÐÅgÐk�g@ÌkhO�·âÌð¹Ð½Ùµ�?cÏhâÌ¹@Ô
âÌÅ� É� NðÚÐkÏc� ÉÊ½ÐÅccgÊµ� ÒÐÌLkÏcðÚ@G� É� @Á?ÊK� É� j?\ 

�=�Ïi?ÉÚ�Éjµ�Ä@Ë�ÏÉÉchµÐoÐ}�=�ÐË?d¶âÌLk@Ô�|�Ð¹�ÑKÐË?cgÊµ
�É@ÁÐ¹�ÏÉ?hÂâÌPkÐw�É�§Ì±?É�ÐKÙG�ÏÉÐ�Égc�Ð¹�ÑKÐË?cgÊµ�@Ë@Ô

Ë@Ô� =� ?dð¹Ð½Ùµ� ÑÁ@µÐµ@K�Ä@µÏchµgÐk� É� JjÌW� ÉÊ½ÐÅ� @
�ÒdÁÏÉÏegÐG� Ð¹� Ä@Ëi?É� É� ðÚ@G� Ñ�@½@Ô� ÐKØchµ� Ä@ÌKÐË?cgÊµ
�É�JÐÅiÐ½�É�Ðð¹@½ÐÂG�É�â»âÌ_�É�ÑËÐwÉ@Á�É�ÑGjÌW�É�Ñt_Ðo
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�ÑKÐËÊÌÁ?ÊK� � cgÊµ� ÒÐKðÚÐkÏc� ÀÐÔ� @Ë@Ô==� ÏÉ@ÂâÌÅ� ÃËc
�Ñ¶âË�G� ÐK@¶G� ÏÉÏjµ� É� i?ÉÚ� Ñ¶âÌLkÐÅ� Ð¹� ÑKÐË?cgÊµ

w� É� �ïâÌS� ÑËÏÉÐKÐÁ�Ñ¶pâÌ½� É� b@Á� Ð¹� ÉÉdÂËi� É� É@PkÐ
�hK�Òg@ÌkhO�ÃËdÁÐw�É�Ð½ÐÔ=====�?dÁ@µÐµ@K.. 

�qËhK� ÑÁ?dÁÐw� É� ÐÁ?g@ÌkhO� ÉÐÔ� ÉÊ½ÐÅ� ÒÏÉÐÁ?c� ÀðÚÏÉ� ÙG
�@ÆÁÐK�É�Ïi?ÉÚ�ÑKÐË?cgÊµ�@LlâÌÔ�Êµ@K�ÏÉÐ_?cÐG�ÃâÌðºG�MâËhµÏc
�?cg?cÐ²ËhG� É� Ä?ÊS� É� ÏÉ?i?ög� Ñ¶âÌ�Égc� ÒÏÊâÌwg?ÊwÐ¹

ÐKÙGÐÁ�É�ÏÉÐKÏÉ@½�É�NðÚÐkÏc�É�iØ�O�É�igÐG�ÉðÚ@G�Ñ¶âÌ�@½@Ô�
�Ä@ËÐÁ� Ä@Ë� ÏÊLlËÉ� Ä@ËÐÁ� Ä@µÏchµgÐk� É� Ä@µÐÌk@Ìk� ÐKg@O
�ÑKÐË?cgÊµ� ÒÏÉÐÔ� ÙG� ÏÉchµÐÁ� ÙG� Ä@Ëg@µ� Ä@Ë� ÏÊÌÁ?ÊK
�?cÉ?hµ�ÙG�J@lW�É�cgÉÉ�Ñ¶âÌÁÛO�É�Ñ½ögÐ­�ÑµÐËÏÊâÌwg?ÊwÐ¹
�É� À?c� Ð¹� É� Ä@µÐGjÌW� ÑK@GÐ_� É� g@µ� ÒÐ½@ÁgÐG� ÐLâËh¶G

}iÏc�Ð¹� É� MâËgdHâÌO� ÑïÁh}� ?dKÐ½Ê¶W� É� JjÌW� ÑÁ@µ@
�É�gÐÁÊÅ�É�JÏcÐÔ�É��kÊÁ�É�ÄdÂâËÊ_�ÒÐ½@ÁgÐG�É�ÄdÁ@ËÐ}?ög
�É@ÁÐG�ÏÉÐLâËh¶G�â¼ÉÊ±�É�MâËhÂâÌPkÐxG�?dÁ@Ëe�ÑÁ@µÏg?ÊG�ÉÊ½ÐÅ
�ÙG��?cÉÊK@Å?c�É@LlâÌÔ�ÑÁ@µÏÉÐÁ�Ñð¹c�É�·pâÌ½�É�MkÐÅ�ÉÊ½ÐÅ

�É��ÂâÌ²ð¹Ê��gÏÉgÐOcgÊµ�ÑµÐËÏÉÐÁ�ÒÏÉÐÔ�Ò�G�Éh¶­�gÐkÐ¹
ÑKÐË?cgÊµ��gØi� Ð¶ÁÊw� ÃËÐ¶G� Ä@ËÏgÉÐ}É� ÏcgÏÉgÐO� ÄÐkÏög

��zÌÅ� Ðµ� ÑKÐË?cgÊµ� gÐkÐ¹� MÌÁÐËÐïHâÌO� ¸ÐËÏÉÐÁ� ÐKÐ�Ïi
w� É� N@kÏg@µÁ?ÊLG� É� MâÌHÌÂÌGÐÁ� ÑµÐËÏÉÐÁ@kÉÐ�Ò�G� MÌ

�MËÐ¶G�iØ�O�É�igÐG�ÒÚ�ÑËÏÉÐKÐÁ, �ÏÉÐÁdÁ@kÉÐw�ÐË?h¶o@Ô
Ñ¶Ë?c� gØi� É� ¿ð¹Éi� É� Ächµ�}?c� É�É� NÐ½ÏÉ@²½� É� N@GÐ_�

�É� ÑËÏÉÐKÐÁ� Òh¶­� ÑÁchµÐoÐ}� ÏÉÐÁ@ÌoÐïâËögÐ¹
ÃÁ@¾ÌLpÌÁ�ÑÂLlËÉÐoÙ_. 

âÌÅ�Ä@µÏchµgÐk�É�Ä@µÐGjÌW�Ä@ËÙ_�ÒdÁÏÉÏegÐG��ÁÐKÐG�ÒÏdÂ
�ÄÏÉÐGÐÅiÐ½�É�ÃËc�É�â»âÌ_�É�Ðð¹@½ÐÂG�É�ÑKÐË@GjÌW�Ñ¶kÐK�É
�É�ÄchµÐoÐ}�ÙG�g@µ�É��Á�ÏÉÐÌKÐË?cgÊµ�Ñ½Ð_ÐG�ÏdÁÏÉÐÔ�ÊÌÁ

O�ÉÏhG�ÏÉÐÁÐµ@Á�ÑÁ?dâÌ.  

�ÒÚÐG� ÒÏdÁÏÉÐÔ� cgÊµ� Ñµ@K� ÒÚ� @¾ÌLÂÌÔ� @LlâÌÔ� Êµ@K� ÐËÙG
�ÒÚÐG�ÏdÁÏÉÐÔ�ÊÌÁ�ÐË�ÏÉÐðºâÌ_�É�Ðð¹@½ÐÂG�É�ÏchµgÐk�É�JjÌW

� ÐÌÁ� ÏÉÐÂÌ±ÐLk?ög� ÑKÐË?cgÊµ. �ÒÙ_� ÙG� rÐ½ÐÔ� Ðµ
�ÃËÉÐµÐÁ� Ò@Ëh­� ÒÉÉiÐG� gÐ}ÐÔ� É� ÐËÏgÉÐ}� Ñ¶âÌK@kÏg@µ

G?ög� ÑÁ@µÐK@kÏg@µ� ÉÊ½ÐÅ� ÐÌÁgÉÉc�É� ÏÉÐÂHG� Ïg@GÉÉc� ÉÉcgÉÊ
�ÉÐÔ� É� ÏÉÐLâÌG� ?dÁ@½ÐµÐ¹Ð}� gÐkÐG� Ä@µÏöhG�  gÐS� @ËdËe?öhK
�Ä@ËÏcÐG� É� MâÌxG�mÌµÐ¹� ÐpÌÁ@½ÐÅ� Ðµ� ÒÏjâÌÅ� É� NðÚÐkÏc

�ÏÉÐLâÌGÐÁ�Ïg@GÉÉc�ÙG�Ä@½ÐKÉÐ¶âËög�ÀÐÔ�qËhK�Ñð¹@k. 

�Ðµ� ÐÁ@µÐÌk@Ìk� ÏchµgÐk� É�JjÌW� É�NðÚÐkÏc�ÑµgÐÔ� ÐËÙG
� ÄÐ¶Gg@µ� ?ÉcÉÐ½Ð¹� ÒdSÐG�É� ÄdÁ?ÉjG� É� ÏÉÐÁch¶_ÙK� ÙG

�Ñµ@KÐG�¸@K�Ñ¶pâÌ½�É�â¼c�É@ÁÐ¹�ÑËÏÉÐKÐÁ�Ò�G�ÑÁ?dâÌOÐoÐ}
�Ñð¹@_� ÐÁÐ¶G� ÏjâÌÅ� É� NðÚÐkÏc� ÀÐÔ� É� ?dËg?ÉÏcgÊµ� Ñð¹Ð½Ùµ
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�ÏgÉÐ}�ÑÁ@LkÉcgÊµ�ÒhK�ÑÁ@µÐoÐG�ÙG��pËÉ@�ÐO�É�ÐÂÌxÂG
�ÒgÉÏc� g?Êw� Ð¹� cgÊµ� ÉÊ½ÐÅ� ÒÏÉÐÁchµÙµ� ÙG� ÄÐ¶Gg@µ� É

±ÐLk?ög�ÑKÐË?cgÊµ�É�cgÐïâÌG�É�¸@O�ÑËÏÉÐKÐÁ�Ñ¶âË�G�¸ÏÉ�ÐÂÌ
�ÑÁchµÐÁ� ÙG� J@lW� É� ÒÉÏögdÁÊK� É� Ò�}g@½Ïc� Ð¹� gÉÉc

Ä?c@¶âÌO� ÒÏc?ög� ÐK@}ÐÁ� É� hK� ÑÁ@µÏÉÐKÐÁ. �ÀÏcgÐk� Ð¶ÁÊw
�ÐÁÚÐ}�ÑÁ@Ëe�ÏÉÐ¶âÌO�ÉÐÁ@µÐËdÁÏÉÏegÐG�ÑÁ?eöhx¶âÌK�Ñ½ÏcgÐk
�Ñ½ÏcgÐk� É� Ð¡Øh½� ÑÁ@µÐ­@½� É� Ñk?hµÊ�c� É� ÑLo@Ô� É

ÊHÁ@ÆÌSÐG�ÑÁ@µÏgÉÐ}� ÐÁ@ÂâÌÅ?c� É� ÃKÉÐ¶pâÌO� É� ÐË@ÌÁÉc� ÑÁ
�¸ÏÉ� qËcgÊµ� N@µÏc� MlËÊâÌO� É� ÐÁ@µÐLlÁ?i� É@ËeÙ¹ÐÂµÐK
�g@µÉ@Å�É�rÐGÉ@Å�ÐË@ÌÁÉc�É�ÐwÉ@Á�ÀÐÔ�ÒÉÉdÂËi�ÑµÐËÏÉÐKÐÁ
�¸ÏÉ� É� N@¶G� @ÌÁÉc� ÒÐÌâËÊÁ� Ð½iÐÁ� É� NÉÏög� ÀÐÔ� ÑµÐ½Ùµ� É
�É� N@ÆpâÌO� ÉÐ½Ð}� ÐµÐÁ@OÏögÙ}� gÐk� ÑµÚ@w� Ñ¶âËgÐLµÐÔ

ÉÉög�Ä@ÌG� ÑKÐË?cgÊµ� ÒdÁÏÉÏegÐG� Ð¹� É� ÏÉÐLâÌÂâËÊ�� Ä@µÏÉ?c
� MâÌÂâÌ�Ê}.. �ÒcgÊµ� Ñ¶âÌKÐð¹ÉÏc� Ðµ� ÒÏeØög� ÉÐÔ� Ò?ÊÌÅÐG

�Ðµ� �ÂÌHG� ÄÐkÏög� É� ÐÂÌ±ÐLk?ög� � ÑKÐË?cgÊµ� Ñ¶âË�G� ÄÏÉ@_
�É� ÏcgÊµ� Ñµ@KÐG� ¸@K� ÒÐð¹@k� ÃËdÁÐw� ÑLk?Ê_� É� ÄÉÉÐ_
Ò�G� ÑÁdÁÐkÐoÐ}� É� ÃKh}?ög� ÉÉdÂËi� ÐG� @ÆÁÐK� rÏÉÐÔ�

�nÐG�É�MâÌGÏc�ÒcgÊµ�ÑKÐË?ÉÐKÐÁ.  ��
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����������������Ù]G�qËh]K�Ñ¶âËg@]S�ÏcgÊ]µ�ÑÅ�Ä@ÌÂËhK@Ëi�Ðµ�¸ÐËg@µ?É?c��É��

�ÏÉÐË?h_?Éc�hK�ÒeØög�++��
 ��������ÁÐ]ËÚ�|�É�âÑ]µ�@Ë@Ô�Ðµ�ÏÉÐpâÌO�ÐLâËc�Ïg@ÌkhO�ÉÐÔ�?cÏhâÌ¹�·âÌ
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ÑÁ@µÐKðÚÐkÏcÉÊ½ÐÅ�&&hµgÐk�ÑLp}�ÒÏdÁ@½gÐ­�É�JjÌW�ÑKÐË?c
��g@½Ùµ�¸ØgÐk�É@OÊk��%%��ÒÐµÐµÊx]G�?hG�ÐË?c�ÑK@µ�ÑµÐËÏÊâÌoÐG

�&��¼ÙÔ?ög�%���ÑÁÐ½ÐK�Ðµ���Ðð¹@k��+������É�Ò@]KÙµ�Ò@KÏgÐk�ÒÏg@µ�ÀÐÔÐµ
��É�?dKðÚÐ]]]kÏc�É�ÀÊ¶WÐ]]]¹�MâÌÁÐ]]]ËÐ}Ïc�Ø�]]]k@µ�ÒÏÉÐ]]]ÂKÉÐµgÉÉc
��É�ÐµÐ]]]]wÉ@Á�É@]]]]GÊµ�Ù]]]]G�M]]]]âÌGÏc�qâËÊ]]]]Á�Ñ¶âÌ©@]]]]ÁÙ±�Ñ¶âÌP]]]]kÏc

gÏÊpÌµ���������ÑË@ÌÂð¹cÐG�Ø�k@µ�Ò?Éc�Ò@GÊµ�É�qÌÂÌKÚ�Ò@¶Ëh½ÐÔ�Ò
��Ñ]]]]Ách½�É�Ä@]]]]_ÉÉög�É�ÏÉÐ]]]]LâÌÂâÌ½@Á�Ø�]]]]k@µ�Ñ½ÏcgÐ]]]]k�Ò@]]]]GÊµ
�����������@]GÊµ�Ñ¥ÊÌ]o�Ñ]KðÚÉÉ�ÒÏÉÐÁ@oÏÊð¹ÐÅ�·âÌ¹�ÒÐË@½�ÐLâÌGÏc�Ø�k@µ
�������É�Ð¶]wÊÁÏÉÐ_�ÉdÁ?gÏiÊ}�?dËÉ@ÂâÌO�Ð¹�ÑÁÐ½ÐK�ÉÊ½ÐÅ�Ø�k@µ�Ðµ

��ch]]]]µ�?d]]]]ËÉ@ÂâÌOÐ¹�ÑK@GÐ]]]]_�+ögÙ]]]]}�ÒÐ]]]]kØöhO�ÑÂKÉÐ¶p]]]]âÌO�É�Ä?
��������g@]S�·âËd]ÁÐÅ��Ñ]wgÐ}�M]âÌGÏc�À?ÉÏcgÐ]G�É�MâÌL]kÏÉ@Á?ög�@ïð¹Ð]½Ùµ

�MâËÉÐ]]]µÏc?Éc�+���É�N@µÏdâÌP]]]kÏc�gÐ]]]Å�À@�ÏgÐ]]]k�ÀðÚÐ]]]G�ÉÊ½Ð]]]Å
�Ïc�Ä@µÐKÐ]]kÐGgÐG�É�Òh]]ïâËög��ÑL]]oÉhk�ÑKÉÏgÐ]]¹�É�ÏÉÐLâÌÂâÌp]]ÌºO

���M]âÌGÏc�À?ÉÏcgÐG�?dËÙ_�\������Ñ]¾âËeög�ÑÁ@½Ð]Á�Ò@]Á@½�Ø�]k@µ�ÑÁ@½Ð]Á
Ð]]Å�É�NÐÌ¥ÊÌ]]o��Ð¶ÁÊ]]w�ÑKÐ]]ËÐµÐKÐ¾µÊW�ÑÁ@]]µ@}iÏc�É�À?c�ÉÊ½

�Ð¶âÌLo�ÉÊ½ÐÅ�ÏchµgÐk�ÉgÐG?ög�Ä@µÏÉÏög�¸@K�ÏgÙK@L¶Ëc�Ð¾lLÌk
�����ÏÉÐ]]LâËÊKÏc�ÒÉÊ½Ð]]Å�Ð]]ÂËh­ÐG�ÏhâÌ]]o�¸ÏÉ�qËÉÐ]]Ô�ÑÁ@½Ð]]ÁÐG�É�+

����É�Ò@]]ËgÉÉ�Ð]]G�@¶Ëh½Ð]Ô�qÌKÐ]]HË@KÐG�É@]ÌÁÉc�ÉÊ½Ð]]Å�?do@Ll]âÌÔÐ¹
���Êµ�É�Ø�]]k@µ�ÑË@]]KÙµ�Ñ}gÐ]]½�ÑÁ?ÉögÏÉ@]]w�ÏÉÐÌ]]oÙ`ð¹c�?Éc�Ò@]]G

�ÉÐ]]]]]¹�N@]]]]]µÏc�NÐÌ¥ÊÌ]]]]]o�ÒÐ]]]]]µÏÉÐLO�É�Äh]]]]]âËc�É�jâÌÅÐ]]]]]G�ðÚÐ]]]]]±
�����É�ÏgÉÐ]]}�ÑÁ?ögÙ]]}�ÒÏÉÐ]]ÔÙG�ÏÉchµÏc@]]½@Ô�Ä@]]ËÙ_É�?cÏgÏÉÐp]]Ìµ

�������Òöh]GÉ�ÃÂâÌPkÐxG�?cÐKðÚÉÉ�ÉÐ¹�NÐÌk?hµÊ�c����ÒgÚØc�ÄÙ]Ìº½�
�����qË@KÐ]]]]Å@KÐÅ��ÒÏÉÐ]]]]ÔÙG�É�ÐL]]]]kÐGÐ½�ÉÐ]]]]Ô�Ù]]]]G�ÏÉch¶Á@_gÐ]]]]K

������µ�ÑâÌµÉ?ögÐð¹c�É�nhK�Ð¹�ÄÐ¶G�NÐW?hlÌÔ�����@]GÊµ�ÉØ�]k@�\��Äch½Ð]G
��É�Ñ¥ÊÌ]]o�ÏÉÐ]]ÂKÉjG�ÉÊ½Ð]]Å�r@]]GÊµ�ÑKÐÌ¥ÊÌ]]o�ÑÁÉÊ]]wÉ@ÁÐ¹�É
��������?c@Ll]âÌÔÐ¹�Ð]µ�ÃGÏc�dÁÐ½gÏgÏi�ÏgÏÊpÌµ�ÉÐÔ�Ò@LlâÌÔ�ÑÁ@µÐOÐw
�����������RÐw�ÑKg@O�É�ÏchµgÐk�¸ÐËÏg@½e�É�jâÌ­@o�Ù}ÙÅ�ÑLkÏc�gÐkÐ¹
�����������É�Ð]ÁÐ�ÐÅ�É�NÐ]k@ÌkÐG�ec�MâËhµÏc�ÑKÐË?gÐG?ög�?cÏgÏÊpÌµ�ÉÐ¹

�½Ð]]]]]Ô�ÑKðÚÐ]]]]]kÏc���É�Ñ]]]]]k@Ìk�ÒÉÉög�Ð]]]]]¹�qÌµÐ]]]]]ËÏc?ög@K�É�@¶Ëh
�����Ù]]G�?c@ÌÁÉcÐ]]¹�Ä@Ìp]]ÌÁ?ÊÌLpO�É�g@]]µÉ@Å�É�ÄjâÌÅÐ]]G�ÏÉÐp]]ËgÊG@Ô
�É�Ml]]]]ËÉ�Ð]]]]G�ÏgÏÉÐp]]]]Ìµ�ÉÐ]]]]Ô�ÒÏd]]]]ÂË@Ô�Ð]]]]ïÁÏög�Ð]]]]µ�ÏÊG?d]]]]ËÐO
�É�ÑKÐ]]]Ë?ec�ÀÐ]]]Ô�Ñ½@�Ð]]]ÔÐ¹�ÏÉÐ]]]LâÌÂâÌ½ÐÁ�@¶Ëh½Ð]]]Ô�ÑÁ@]]]µÏÉiÏg@Ô
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 � Òg?ÉgÐGÐ¹ ��,�,����� ?c��ÑµØgÐk� ÑÂÌKÙO� hâÌ�cÛ¡
�?c�Ñ¶âËg@KÉÉ�?c@ÌkÉÉög�Ò@½Øc�ÀÏcgÐGÐ¹�â¼?ögdÌ­�Ò@ÌkÉÉög
�ÐpâÌµ� Ð¹� gØi� ögÐ½Ð¹� ÒÐµÐKðÚÉÉ� ÑKÐk@Ìk� ?dË@ÌK� É

µÊÁÐÅÏÉÏch¶ÁÉÉög� @ÌÁÉc� ÑÁ@µÐ½gÐ}� É� ÑËÐ. �Ðµ� ÒÏÉÐÔ
�Ä?hâÌÔ�É@ËgÉÊk��ÒÏg@GgÏc�Ðµ�ÐËÏÉÐÔ�ÐÁ@¾LkÐGÐ½�?cÏhâÌ¹

dÁ@ËÐïË?ög. 

 � ÑKÉÉ� @ËgÉÊk� ÒÏg@GgÏc�)) �Ñ¶âËg@ËöhG� Ðµ� ÃËi?ög@Á� Ð¾âÌÔ
�MâÌxGgÏc�@ËgÊk�Òec�âÒÊÁ�ÒhK�%%�qÌÁ?hâÌÔ�ÒÏg@GgÏc�É

�dÁ@ËÐïË?ög&& GgÏc�·âËg@ËöhG��Á�Òi?ög�Ðµ�ÑÁÐ½Ê�ÐÔ�Ð¹�MâÌx
� ÒdÁÐG� hâËeÐ¹� ÏÉÐÌLð¹ÉÏcÊâÌÁ� ÑpË@k@Ô(7) �Ò@k@Ë� Ò

�Òi@GgÐk� ÒjâÌÅ� ÑÁ@ÂâÌÅg@µÐG� Ðµ� ?dÁ@µÏÊKhïµÐË� ÏÉÐKÐÁ
�ÒÐµÐÌ½ÙKÐÔ�ÐpâÌµ�ÒÏÉÐÁchµ�ÑËÛµÐË�ÙG�N?cÏdâÌO�ÐïâËög

� Ä?hâÌÔ%%��ÒÏfâËgc� Ð¹� Ðµ� ÉÊGÏÉÐÔ� �ïÁh}� ÑoÉÊ½ÐÅÐ¹
GÏÉÐÔ�qËÉÐÔ�chµÏÊâÌ¹�Ñk@G�?dËÐµÏg@KÉÉÉÊ�&&�@¶Ëh½ÐÔ�Ðµ

�N@¶G�MkÉgc�ÒÙ_ÙG�Òh}gÐG�Ñ¶âËg?ÊËc�MâËÉÐËÏc,�?ÉÐÔ
�É� ÃËÐ¶G� MkÉgc� Ïg?ÊËc� ÉÐÔ� Ðµ� ÐÁ@½Ù_� Ñ­@½�rÐ¾âÌÔ
�@LpâÌÅ� Ðµ� dÁ@ËÐïÌo?ög� É� ÃËjâËg@PG� Ä@�@µÐËdÁÏÉÏegÐG

�ÏÊK@ÅÐÁ�ÑË@KÙµ�¸Ðw�ÑÂLl`pâÌO�É�âÑµö�âÌµ%% 

�?c@ÌÁÉc�Ð¹�Òcg@k�ÒhK�Ñ¶âÌïÁÐS��KÙO�ÒÐÁ@KÉÉ�ÀÐG�dÁ@ËÐ}?ög
�Ä@ÌpÌÁ@¶âÌÁÛ¾º½� ÑÁ@OÏögÙ}� Ðµ� ?c@¶Ëh½ÐÔ� É� ÒÙ_� Ä?ÊâÌÁ� Ð¹

� ÐË@ÌÁÉc� ÑÁ@KðÚÉÉ� ÉÊ½ÐÅ.�â¼?ögdÌ­� Ò@ÌkÉÉög� ÐË?h¶o@Ô
�Ò@ËeÙ¹ÐÂµÐK�É�ÐÁ@_g@µ�É�ÑÁÐ½Ð±ÐK�É�¸Ðw�ÉÊ½ÐÅ�ÒhïK?�½

ÐÁ?g@S�ÑLâÌ¡Ùk�ÑLâÌµÐË�Òi@GgÐk�É�Ñ½ÙKÐÔ. �ÑµÐËgÊG@Ô�ÀðÚÐG
�gØi�ÑµÐÌð¹ÏdÁÐ}�É�jâÌÆâÌG�ÄÏc@ÂâÌO�ÒÐïâËög�Òg?eÐÅ�É�ÑLâÌkhG�É

MâÌÂâÌHG�ÒÙ_�Ñð¹Øög�@ÌÁÉc�ÒÏgÉÐ}�Ñ¶âËjâÌÅ�¸ÏÉ�hK�Ñ¶âËg@S. 

�ÙG�ÑG@lW�É�MâËh�jâËÉ?gÐO�Ðµ�MâÌÂâÌÅ@Ái?É�qÌÁ@k@ÔÐG�ÀðÚÐG
�É�MkØc�ÐKðÚÉÉ�É�MâËgdG�Øg@½Ð}�ÏÉÚ�g?Êw�gÐÅÐ¹�É�MâËhµÐÁ

� É� ÃâË�GÉ@ÁÐ¹� eØög� Ò?Éc� eØög� ÑpÌÁ@µÐÁ@�ÐOÉ@Å�?dÁ@ÌâÌSÐ¹
�ÃâËh¶G�MkÉgc�?É@ÔeØög�É�@¶Ëh½ÐÔÐG�gÐk�ÑKÐ½Ê¶W. 

�É�Òg@µÉ@Å�É�ÐË?dÌð¹Ð}Ð¹�ÀÐÔ�MâÌG�Òec�@¶Ëh½ÐÔ�ÒÏÉÐÔ�ÐËÙGgÐÅ
N@µÏdâÌ¹� ÑÁ?ÊÌLpO, �ÑÂËhâËc� ÑÁ@�ÐOÉ@Å� @ËgÉÊk� @KÏÉÐÔ

�@OÉgÉÐÔ�MâÌG�¸ÐËÏÊâÌo�gÐÅÐG�É��?É@ÔeØög�ÒÉðÚ@o�gÐG�ÐKÙKÉÐµ
âËeög�MâËÉÐÁ@ËÏc�@¶Ëh½ÐÔ�ÉMâËögÙïG�@ËgÉÊk�Ñ¾, �@ÌkÉÉög�ÑwÐµ

�MâÌG@Á�Òi?ög. 

�ÏÉ@KÏgÐk� Ð¹� gÐÅ� Ðµ� ÐpÌÁ?hâÌÔ� Ñ½ÙKÐÔ� ÒÐpâÌµ� ÑwgÐÅ
�ÒÏÉ@wgÐk� ÀÐµÐË� É� ÏÊG� ÑÁ?ÊÌLpO� Ég@µÉ@Å� @ÌkÉÉög
�ÙG� ÏÊG� Ñ½ÙKÐÔ� ÒÉÊKÉÐ¶pâÌO� Ò@ËeÙ¹ÐÂµÐK� ÑÂLl`LkÏcÏÉ
�gØi� Ñ©@ÁÙ±� ?do@LlâÌÔ� Ð¹� É� Ä?hâÌÔ� ÑÁ@µÊÌ½ÙKÐÔ� ÏgÊµ

G�ÒÉÊKÉÐ¶pâÌO�É� ?dÌ½ÙKÐÔ�ÑµÐw�ÑÁch¶LkÉgc�Òg?ÊGÐ¹�ÏÊËöh
�ÐpµÐo@O�Ïi@lkÊÁÏg@w�ÐïÁh}�ÏeØöhO�ÉÐ¹�Ðµ�ÐÌÁ�Òi?ög�Ä?hâÌÔ

mailto:d�@����?�g.
mailto:�M��G@���i?�g.
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�ÐG�MâËÉÐË@Á� É�N?ÉöhG� Øö�­ÐG�ÑoÐÌSgÐ_� ÉÊ½ÐÅ� ÉÐÔ� É�N@¶G
�MâÌHG� @OÉgÉÐÔÉ� @¶Ëh½ÐÔ�ÑÁ@µÐËg@µ?É?c� �Ñ¾ÌºkÐK�ÑË@Á@k. 

Ðµ� N?c@Á� ÐïâËög� É� N@µÏdâÌ¹� ÑÁ?ÊÌLpO� @ÌkÉÉög� ÑwÐµ�Ð¹�
�Ä?hâÌÔ� ÐG� ec� Ñ¶âËg@ËöhG� ?dÌKÐð¹ÉÏcÊâÌÁ� ÑpË@k@Ô� ÑÁÐ½Ê�ÐÔ

MâÌxGgÏc, �ÀÏcgÐG� Ð¹�MâÌG?É� ·âÌLkÐGgÐG� ¸ÏÉ� Ä?hâÌÔ�ÒÏÉÐÔ� ÙG
�É� ?cdÁÏÉ@Á� ÑKðÚÐÅeØög� Ð¹� ?c@¶Ëh½ÐÔ� ÑÁ@µÐÁÛO� É� Ð½@ÁgÐG

�@ÌkÉÉög�ÉÏgÐG�MâËhïG?ög�ÒÐµÐËÉÏöhpâÌO.  

�Ñð¹@k�Ð¹�@ÌkÉÉög1991 �Òi?ÉÚÐG�ÑLkÐÅ�ÏÉ�NÐk@Ìk�É�ÒÙ_
�É� NÐÌÁ� É� ?c@ÌÁÉc� Ð¹� ÏÉÉchµ� @¶Ëh½ÐÔ� ÒjâÌÅÐG� É
�ÑKðÚÐÅeØög� ÑÁch¶Á?É@O� ÙG� � � ÏÉÐLâÌÂâËÊ_Ïc� ÑpÌÁ@µÐ½@ÁgÐG

� ÒÙ_� ÙG� ÏgÉÐ}� ÑLk?ögÏÉ@Á. �Ä@Llµ@O� É� dÂÅ� @KÏÉÐÔ
�ÏÊKh}gÏÉ� Ä@Ë@¶Ëh½ÐÔ� ÑÁÉÊG� Òi?ög� Ä@µÏÊâÌoÐ¹� ¸ÐËÏÊâÌoÐG

� Ä@ÌÁ@µÐÌ½ÙKÐÔ� ÐµÐw� gÐkÐ¹.@LlÁ@ª­ÐÔ� ÑwgÐÅ�ÐKÙG� ÐpÌÁ
�ÑLâÌµÐË� ÒÉÊpâÌO� ÑÁ@KÚÉ� É� É@¶Ëh½ÐÔ� ÒÏgÉÐ}� ÑµÐËÐïâÌO
�?c@¶Ëh½ÐÔ� ÑµÐ¹Ð­� Ð¹� ·âËgÙSÐG� ÐµÐËgÐÅ�qÌÁ?g@S� ÑKÐÌ¡Ùk
�É� MkØc� qËgÊo@G� Ò@ËgÙµ� É� Ä@G@Ë� É� ÏÉÐÂâËögÊkÏc

É� Ä@¶Ëh½ÐÔ� ÒfÌK?�k� ÑÁ@�ÐOÉ@Å, �Ð¹� qÌÂÌw� ÑKÚÉÉ
¶G� MkÉgc� Òeh}� ?c@¶Ëh½ÐÔ� â¼Ð}Ð¹� MâËÉÐË@Á� ?c@LlâÌÔN@. 

�qÌLk?ögÏÉ@Á� ÑKðÚÐÅeØög� ÑÁ@KðÚÉÉ� ÀÐSgÐk� Ðo?h¶o@Ô
�É� Ä@¶Ëh½ÐÔ� ÑÁ@µÐKÐk@Ìk� É� Ð½@ÁgÐG� ÑwÐ¶º½� Ä@ËÉÊ½ÐÅ

� ÄÐµ@Á�Ñº½Ú� Ä@ÌxÌÅ. �Ðµ� ÐÁ?hâÌÔ� É@ËgÊk� ÏÉÐLâÌÂâÌ½Ïc� ÒÏÉÐÔ
�Ä@ÌÁ?ÊÌLpO�r@ÌkÉÉög�É�ÄÐµÏc�@¶Ëh½ÐÔ�ÑKÐË?ec�rÐµÉÉögÐG

�N@µÏc�â�. gÉc�ÐKÐÁÊKÉÐµ�Ä@ÌÁ@¶âÌkgÐÅ�Ðµ�gÐÅÐ¹�Ðµ�ÏÉÐµÐËÐ}
�@¶Ëh½ÐÔ�ÑÁ@�ÐOÉ@Å�ÑÁ@KðÚÉÉ�ÐG�ÏÉ?gc�Øg@½Ð}�ÏÉÚ�g?Êw. 

�ÙG� hK� Ñ¶âËg@S� É� @OÉgÉÐÔ� ÐK@µÏc� ÉÉög� ·âËg@S� @ÌkÉÉög� ÐËÙG
�É@Ì²Ëh­ÐÔ�ÙG�Òc�Ñ¶âËg@S�É�@Ìk@Ô�Ò?É@ÔeØög�ÒgÊo@G�ÑÁ@KðÚÉÉ

� É� � �KÚ� Ò@¶ËgÐ½ÐÔ..�·âÌÂâÌ¹Ðµ� @Ë� ·âËigc� ÒÏÉÐÔ� ÙGdLÅ
�É�ÏÉÐLâËiØdG�N@¶G�g@}iög�ÐËÏÉÐÁÊG�¸ÊxG�ÉØg@½Ð}�ÉÐ¹�ÒÙ_, 

�ÐÁÙµ� Òg@µÉ@Å� É� ÑÁ?ÊÌLpO� MâËh¶G� ÒÙG� @KÐÅ� ÐËÙG
�ÑµÐÌÁ@�ÐOÉ@Å� ÏÊâÌo� MâËÉÐËÏc� É� N@µÏc� ÑÁ@µÐÁ@�ÐËÉ@Å
�ÏÉÐK@¶G� MkÉgc� ÑÁ@µÐÁ@�ÐOÉ@Å� É@¶Ëh½ÐÔ� Òec� Ò@ÌÁÉc

�ÑÁ@KðÚÉÉ�â¼Ð}Ð¹&& �Ò@ËgÙµ�É@ËgÊk�É�@GÊµ�É�Ä?hâÌÔ�É�ÛâËÉÏjÁÐ­
µ@G� É� gÊ�dLÅ(( �Òcg@k� ÑïÁÐS� Ñ½ÏcgÐk� Ð¹� ÒÏÉÐÔ� ¸ÏÉ

�ÑµÙºG� Ä?ÊâÌÁÐ¹� ÉÊHG� MkÉgc� ÀÏÉÉc� ÑÁ@ÆÌS� ÒögÐo� Ò?Éc
�?c?É@ÔeØög�É�NðÚÐÅeØög. ÅÐG�@ÌkÉÉög�ÒÐK@G@lW�ÀÐÔ�ÀðÚÐG�?cÐð¹Ð

}� É� ÀÏcgÐk� Ð¶ÁÊw� � MâÌwÏc�É� ÄÉ?ögÙ}� gØi� Ä@µÐËg@¶Á?ögÙ
ÄÉÊKÉÐ¶pâÌO. ½ÐÁ� ÑÁ?g@S� Ò@Á?ÊK� ÒÙ_� r@ÌkÉÉög� É�É� ÏÉ@

�ÒÏcÐk�Ð¹� ÄÙw�¸ÏÉgÐÅ� ÏÉÐK@HG� ÉÏh}�ÒÐÁ?g@µ� ÀÐG�MâÌÁ?ÊK@Á
�ÒÐµÐÌLâÌÁ@�ÐOÉ@Å� É� @ÂâÌÅ� ÑLl¶o� É� ÑÁ?ÊLËÐÁ� ?cÉcgÉÊG?ög

�ÏÉÐË@oÏÊð¹ÐÅ�¸ÐË�gÐGÐ¹. �Ä@Ëg@µÉ@Å�@ÌkÉÉög�Ðµ�ÒÐÁ@KðÚÉÉ�ÉÐÔ

mailto:�@�k���g���g�G�M��h�G?�g��е�����hp��O.
mailto:���_��G��g��}��Lk?�g��@�.
mailto:�N@��c��.
mailto:�?c?�@�e��g���N����e��g.
mailto:�����@o����������g�Gй.
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�ÒjâÌÅÐG� ÑµÐËÐïâÌO� ?dÁ@ÌÁ@µÐ¹Ð}� É@ÁÐ¹� Ä@ËÙ_� ÙG� N@µÏc
Ä@ÌÁ@µÐ¹Ð}� É� ÐÌÁ� Ä@ËgÏÉ@½ÐS�·âÌ¹ÐÅ� Ð¹� É� Ä@ÌâÌ¹� Ã_?cÐG� gØi�
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�?cÐµÐwÉ@ÁÐ¹�ÒÙ_�ÑÁ@µÐËdÁÏÉÏegÐG. �@ÌkÉÉög�·âÌK@µ�zÌÅ�ÐËÙG
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ögÐGÉÉög�ÑLâÌÁÙw�É�ÑÁ@µÐÌkhKÐ½�ÒÏÉÐÁÊGÉÉ«'��
 

 �ÑµÐpâÌO��
�qÌÁ?g@]]]]]]SgØi�É�ÑL]]]]]]oÉhk�ÑµÐ]]]]]]ËÏcg@Ëc�¸ÏÉ�ÏigÐ]]]]]]¹Ð½ÉÊG
�ÑÁ@µÏi?É@ÌS�ÐwÉ@Á�É�NðÚÉ�Ég@o�·âÌ¹Ð}�ÒgÐ¶Á?hâËÉ�É�gÐ¶¹É@µ
�ÑÂLoÊµ�É�ÏgÉÐ}�Òg@o�ÑÁch¶L_ÐK�É�gÊO@_�ÒÙÅ�ÐKÙG�@ÌÁÉc
��ÑL]]oÉhk�Ð]]¹�ÏgÉÐ]]}�Ñ]]Áchµ�Òg@]]¶Á?ögÙ}�É�¡Øh]]½�g?iÐ]]Å�Ä?cÐ]]k

��c�É�b@]]]o�Ä@]]]ËÏc�É�?d]]]ËÉÏi���Ð]]]w@ËgÏc�É�Ð]]]¶ð¹ÙOÐK�É�ch]]]}�É�â¼Ø
�É++���Ñp]]]]]]]]]ËhK�ÑÁ@]]]]]]]]]ËÏc�É�ÏÉch]]]]]]]]µ�ÀÊïÁÉÏgÐ]]]]]]]]]k�Òd]]]]]]]]LÅ

�ÏÉch¶L]]]]]]kÉgc�++��Ñ]]]]]]Á?cÉÉög�ÒÐ]]]]]]ïâÌS�É�N@]]]]]]µ�ÏigÐ]]]]]]¹Ð½ÉÊG
�Ð]]]]]ÌÁ�ÒÉ?h¶Ëg@]]]]]Ëc�\��ÉÊ½Ð]]]]]ÅÐ¹�É�¸Ð]]]]]ËÐïâÌS�ÉÊ½Ð]]]]]Å�Ê¶ð¹Ð]]]]]G

�ÐËÐÅ�ÑÁ?cÉÉög�ÒgÐ}ÐÔ�?dµÐËÐµhw�++��
���Ð]]]Ë@ÌÁÉc�ÀÐ]]]Ô�ÑµÐËÐ]]]wg@O�É�Ð]]]ïâÌS�gÐ]]]Å�¸ÏÉ�qÌÁ@L]]]kÉcgÊµ

cÐ]]]G���Ð]]]µ�N@]]]µÏc�Ml]]]ËÊâÌO�Ð]]]ËÙGgÐÅ�ÐËÏÊâÌ]]]wg?Êw�ÉÐ]]]¹�Ð]]]ÌÁ�gÏ
���ÑÁ@]]]]]]]µ@}iÏc�É�À?c�É�NÐ]]]]]]]½Ê¶W�ÏÉÐp]]]]]]]ÌpâÌOÐ¹�É�Ä?Ê½Ð]]]]]]]Å
����Ñ]]¶âÌÁÛO�É�¸Ð]]ËÐïâÌS�É�Ð]]ïâËög�ÉÊ½Ð]]Å�Ïg?Ê]]G�ÉÐ]]Ô�Òd]]ÁÐ�ÐHË@K
��É�ÏÉÐ]]]]]]ÁÊGÉÉögÐGÉÉög�Ù]]]]]]G�MâÌGÐ]]]]]]Å�Ä@]]]]]]ËÏc@½@Ô�É�M_ÏÊp]]]]]]âÌO
�Ä@µÐ]]]Á@Ëi�ÉgÏgÏi�ÒÏÉÐ]]]Ách¶½Ðµ�ÑLâÌÁÙ]]]w�Ù]]]G�ÄchµÏc@]]]½@ÔÙ_

½Ð¹�qÌÁ@LkÉcgÊµ�ÑLoÉhk�É�Ä@µÏÉ?giÐ½?c�É�¡Øh++��
��������Ð]ÌÁ�ÏigÐ]¹Ð½ÊG�ÑµÚ@]w�gØi�ÑµÐËÐ]wÉ@Á�ÑwgÐ}ÐÔ�Ä@LkÉcgÊµ
��ÒÏgÉÐ]]]}�É�jâÌÅÐ]]]G�ÒÏigÐ]]]¹Ð½ÊG�Ñ½Ð]]]µ�ÑµÐ]]]ËÏg@½e�@Ll]]]âÌÔ@K�É
�É�ÏÉÏigÐ]]]]]¹Ð½ÉÊG�ÒÐ]]]]]wÉ@Á�Ð]]]]]LâËÉÐµÏc�ÀðÚÐ]]]]]G�ÏÊK@Å?cgÐ]]]]]kÐG
����������Á@µÐ]¶ËjÁ�Ð]wÉ@ÁÐ¹�Ä?g@]SgØi�Ð]µ�ÏÉÐÌGÏgÐ¥�ÑLâÌºO�ÐLâËÉÐµÏc�Ñ

�É@ÌÂÌ½gÐ]]Ô�É@]]ÌµgÊK�É�Ä?h]]âÌÔ++�ÒÏigÐ]]¹Ð½ÊG�Ä@L]]kÉcgÊµ�Òd]]LÅ
�ÏÉ?d]]Á@ËÉÉög�g@]]¶Á?hâËÉ�É�ÏgÉÐ]]}�gØi�++�Ù]]G�ÄchµÏc@]]½@ÔÙ_�Ð]]ËÙG

������É�NÐ½Ê¶W�ÍËÐµÊÁÐÅ�Ñ¶âÌµgÐÔ�ÏigÐ¹Ð½ÉÊG�ÒÏÉÐÁÊGÉÉögÐGÉÉög
�ÑLâÌÁ@µ@}iÏc�É�À?c«��

����É�ÑÁ@]]]]µÏg@µÙÅ�É�M]]]]oÉhk�Ð]]]]¹�n@]]]]G�Òf]]]]âËgcÐG�ÏÉÏg?Ê_Ð]]]]¹
âËög�É�ÑÁ@µÐÌ]]]]khKÐ½�Ïcg@]]]]Ëc�ÉÐ]]]]¹��]]]]k?g@OÙ_�ÑÁ@µÏg@]]]]w�Ð]]]]ï
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�Ä@½É@]]wgÐG�ÒÏÉÐ]]ÔÙG�ÃËÐ]]µÏc��Ïg@]]¶¹É@µ�É�ÏdÂ]]oÊµ�ÐÌL]]oÉhk
����ÒÏg@GÐ]]¹�MâÌGÐ]]Å�Ä@]]�g@ÌÁ?i�É�Òg@Ì]]oÊÅ�·âÌ½Ð]]µ�É�M]]âÌG�ÄÉÉög

�ÏÉÏÉigÐ¹Ð½ÉÊG�++��
 �ÏigÐ¹��½Ïi�Ñ¶½Ðw�É�ÒÉÏi�ÑÁ@µÐð¹ÊS�ÒÐÂÌxÂG���

���Ð]]¹�?ciØ�]]O�ÑÁ@]]ÔgÊ±�Ð]]¹�ÏigÐ]]¹Ð½ÉÊG�ÒÉ@]]Á�@KÏgÐ]]k�ÏgÊ]]k��ÑK
�&&�¼j]]¹iÉ�J?j]]W?É�U]]W�É�Ïh]]²G˯ΎѧѧΒϧ�ϭ�ϕέΎѧѧτϟ΍ϭ�d]]ËdW�É���%%�?c

��������������]½Ïi�ÑLâÌÁÙ]w�Ð]¹�n@]G�ÒÏÉÐ]Ô�qâÌO�É�i?É@ÌS�Ò@Á@½ÐG�ÏÊK@Å
���ÃËÐ¶G�ÏigÐ¹�\������������ÉÐ]Ô�gÐ]kÐ¹�MâÌGÐ]Å�Ä@]�g@ÌÁ?i�·âÌ½Ð]µ�ÐLl]ËÊâÌO

ÃËeÏc�ÒgÐkÐ¹�Ðµ�ÒÐËÉÏi7*��

ÒÉÏi�ÒÙ}�ÒÏ�K���Ð¹�ÐÌLËhG�������Ð¹�É�¿µ���·âÌO��w�
�MâËc7*��

����ÒÉÏi�Ñ]]]µÏgÏc�Ñðº¶âËÊ]]]Kcrust  �rÙOÏcgÐ]]]O�É��&�J@]]]TW����%
mantle  �d]]ÁÏÉ@Á��É��&�gÐLÁÐ]]k�% core  ��ÀÐ]]ÔÐµ��Á?Ê]]KÏc�

�������ÉðÚÊµ�ÑµÐËÐ¶ºâÌÅ�ÐG��ÂâËÊxG�ÒÉÏi�ÒÐËÐK@Æ¶âÌO�\���Ð]µ�¸ÐËÏÊâÌoÐG
���Ñð¹ÉÊ]]]±�â¼Ð]]]}Ð¹�Ð]]]½Ðµ�Ñ]]]oÐµÐËgÊLkÐÔ�É�Ð]]]±Ïög�Ñ]]]µÏgÏc�Ñðº¶âËÊ]]]K

���?chK�ÑÁ@µÐÂÌw�+�Ñðº¶âËÊK�Ñð¹Ê±������Ð¹�?dÁ@µ@ËgÏi�hâËeÐ¹�ÒÉÏi�ÑµÏgÏc�
�&�%������Ð]]]ÌÁ�hK@]]]Ëi�¿]]]µ�\������?dÁ@µÏgÏÊp]]]Ìµ�hâËeÐ]]]¹�Ð]]]Ìð¹Ê±�ÀÐ]]]Ô�ÀðÚÐ]]]G

��?öh¶âÌKÐ]]]]G�É�M]]]]âËögÙ}Ïc�&���%���M]]]]âÌGÏc�¿]]]]µ�+���@Ì]]]]w�hâËeÐ]]]]¹�ÀðÚÐ]]]]G
��ÐK@}Ïc�Ið¹ÐÔ�Ò@Ìw�¸ÏÉ�?dÁ@µÏigÐG�&����%�¿µ+��

���M]]]]]âËhÁ?ÊK@Á�É�Ð¶]]]]]k@Á�Ð]]]]]¶ºâÌÅ�Ñðº¶âËÊ]]]]]K�¸ÏÉ�ÒÉÏi�Ñðº¶âËÊ]]]]]K
âÌ¶pGMâËhÂ�\����������ÑG@]TÌW��Ð]µ�Ð]ËÐÅ�h]K�Ñ¶âÌÂÌw�ÏÉÐðº¶âËÊK�ÀÐÔ�hâËeÐ¹

�ÒÐºOÉ�ÏdÁÏÉ@Á�À@½�ÑLâÌ±Ïög�Ðµ�·âËcgÐG�Ð¹�ÐÌLËhG�Ðµ�MâËhKÉÏc�âÑO
������ÐK@}Ïc�ÒÐµÐËfâËgc�É�ÏigÐG�Ñ½gÐ}�&�����%¿µ�\����ÏÉÐ]G�ÐÂÌw�ÀÐÔ

���É�ÀÙÌl]]]ÌÂ}Ð½�É�Ã]]]k@Ô�ÒÏc@]]]½�ÑÁ@µÏcgÐ]]]G�Ð]]]µ�ÏÉÐ]]]LâËhµÏc@ÌS
����@]Ëi�ÑµÐ]ËÏfâËögÐG�Ñ½ÙÌlÌ¹@µ����������É�ÒÉÏi�Ñðº¶âËÊ]K�Ð]¹�¸ÏÉ�Ð]Ë?c@ÌK�hK

��ÑÁchµc@ËiÐ]]]]G��ÏÉÐ]]]]LâÌGÏc�hKigÐ]]]]G�?cÐÂÌ]]]]w�ÀÐ]]]]¹�Ñ½gÐ]]]]}�ÒÐ]]]]ºO
ÒÐµÐÌð¹Ê±�\�ÐË?É�Ð¶ºâÌÅ�ÒÐÂâÌPk�ÑÂÌw�¸ÏÉ�ÐÂÌw�ÀÐÔ+��

����������â»¶ÌÁ�É�Ãk@Ô�¸ÏÉ�ÐË?c@ÌK�ÑË?jÁ@µ�ÒcgÐG�ÒÉÏi�ÒdÁÏÉ@Á�ÀðÚÐG
¸ÐËÏÊâÌ]]oÐG��&��%���M]]âÌGÏc�J@]]TW�ÑÂÌ]]w�ÒÏd]]ÁÏÉÐÔ�+�Òd]]ÁÏÉ@Á
Ð]]¹�ÒÉÏiM]]âËc�·]]âÌO��]]wÉÉc�7*��Ð]]µ�Ñ]]µÏgÏc�Ñ½Ð]]µÐË�ÒÐ]]wÉ@Á�

�ÒÐµÐÌð¹Ê±��&�����%�ÑËÐºo�ÑµÐËÐwÉ@Á�Ð¹�ÐÌLËhG�É�MâÌGÏc�¿µ
���������ÒÐ]µÐÌð¹Ê±�ÑµÏÉ@]Á�Òd]ÁÏÉ@Á�ÒÐwÉ@Á�É�&�����%�����É�M]âÌGÏc�¿]µ

Ð±Ïög�ÑµÐËÐwÉ@Á+��
����������Ð]¹�Ï�]±Ïög�hK@]Ëi�É�hKcg@]k�?d]G@TW�ÑÂÌ]w�Ð]¹�ÑµÏgÏc�ÒÐwÉ@Á

��ÒÉÏi�Ñðº¶âËÊ]]]]]K�Ð]]]]]µ�ÑµÏÉ@]]]]]Á�Ñ]]]]]oÐG��M]]]]]âËhKÉÏc�âÍ]]]]]O�ÒgÐ]]]]]k
lithosphere �&��ÒÉÏiÐ]¹�ÑÁÐ½Ð¶oÉ�ÑoÐG�%���ÑÁ@]ÁÙË�ÒÐ]oÉÉÐ¹

lithos �cgÐG�Ä@Ë� stone �ÏÉ?ho@K?c�ÏÉ�+�ÑÂÌwlithosphere�
�����������?d]Á@µ@ËÉ@µöh}�Ð]wÉ@Á�É�Ä@µ@ËgÏi�hâËeÐ¹�ÐËÐÅ�Ñ½Ðµ�ÑµÐËgÊLkÐÔ

��Ð]]]]¹Ðµ��&����%���Ð]]]]]ÌÁ��½Ð]]]]µ�¿]]]]]µ�+�ÐËÐ]]]]]wÉ@Á�ÀÐ]]]]Ôlithospher�
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��lâÌÔ�É�ÏÉ?hÂâÌ¶p¶âÌK�������������ÒÉÏi�Ñ]LâÌºO�Ä@]Ë�ÐL]kg@G�M]âËhKÉÏc�Ñ]âÌO�@L
pletes�gÐk�ÐKÙKÉÐµ�ÑÁ@µ@ËgÏi�É�gÏÊpÌµ�Ðµ�+��

����������ÑÂÌ]w�hâËeÐ¹�hK�Ñ¶âÌÂÌw�Ðµ�ÐË?É�Ä@ÌâÌO�Ä@µ@Á?ilithosphere�
�����M]âËhKÉÏc�Ñ]âÌO�ÉÐ]ËÐÅ�ÏÉÐ]G@TÌW�ÑÂÌw�Òasthenosphere 

�����ÒÐ]oÉÉ�Ð]¹�ÏÉ?h]o@K?c�Ð]µasthenes ����Ò@]Á@½�Ð]µ�ÏÉÐ]ÌÁ@ÁÙË�Ò
weak ºïÂÌÔ�Ò�����M]âËc�i?ÉÚ�ÒÐ]wÉ@Á�Ò@K?ÉÐ]G�É�Ð]ËÐÅ�ÒjÌ+��ÀÐ]Ô

��Á?Ê]]KÏc�É�M]]âËc�·]]âÌO�ÏÉðÚÊ]]S�Ñº]]o�Ñ½gÐ]]}�ÒcgÐ]]GÐ¹�ÐËÐ]]wÉ@Á
��ÒÐwÉ@Á�Ðµ�Ä@½É@wgÐG�ÐÂÌÂâÌÆÌGlithosphere�gÐk�ÐLâËÉÐµÏc�

�ÑÂÌwasthenosphere+� 

�����Ñðº¶âËÊ]]K�Ð]]µ��âÌ]]ðºG��Á?Ê]]KÏc�ch]]µ�Ä@]]�@G�Ð]]µ�ÒÐÌµÐp]]âÌO�ÀÐ]]¹
��gc�Ê¶ð¹Ð]]G�Ð]]ÌÁ�É@L]]kÏÉ�ÒÉÏi���É�â»]]¶âËÊK�É�ÏÊ]]âËjG�Ñ¶âËÉ?h¶L]]kÉ

����Ä?d½?ÉÏcgÐG�ÑµÐËÐð¹ÊS�Ð¹�ÒÉÏi�Ñ_@Á�+�����ÑÂÌ]w�h]âËe�ÑÁ@µÏcgÐG
lithosphere��Á?Ê]]]]KÏc�É�ÃâÌð¹Ê]]]]SÏc�ÑËÐ]]]]Ái@G�ÑµÐËÏÊâÌ]]]]oÐG�

���Àj]]Á�ÉigÐ]]G�?d]]µÐË�µ�Ð]]¹Ðµ�ÀgÐ]]}�Ñ¶âËÉ@]]Ô�ÒÐ]]ð¹ÊS�Ð]]G��ÂâËÊx]]ÌG
���gÐ]]k�Ð]]LâËc�É�ÏÉÐ]]LâÌGÏcigÐG�Ð]]µÐ½gÐ}�ÏÉ@]]Ô�¸ÐËÏÊâÌ]]oÐG�N@]]µÏc

Éög������Ù]]]G�ÏÉÐ]]]LâËiÐGÏc?c�h]]]K?Éc�É�ÏÉÐ]]]LâÌGÏc�cg@]]]k�É�Ð]]]µÏÉ@Ô�ÒÉ
����igÐ]]G�qËh]]K�Ñ¶âËg@]]S�ÉÏÉÐ]]LâÌGÏc�ÀgÐ]]}�h]]K�Ñ¶âËg@]]S@K�ÏÉÏh]]âËe
����Ïg@]]]]GÉÉc�À?ÉÏcgÐ]]]]G�Ð]]]]ËÐð¹ÊS�ÀÐ]]]]Ô�ÐËÏÊâÌ]]]]o�ÀÐ]]]]G�É�ÏÉÐ]]]]LâÌGÏc

�ÏÉÐLâÌGÏc+��

 �ÀÐ]]]Ô�ÏÊâËÊµÐ]]]¹�ÒÉÏi�Ð]]]µ��]]]khPG�M]]]âËhµÏc�ÏÉÏh]]]âÌ¹�
===�N@_Ïc�MkÏc�ÒÐÌ½gÐ}��

@wgÐk�ÉÉcÐ¹�ÒÉÏi�N@_Ïc�MkÏc�ÒÐµÐÌ½gÐ}�ÏÉÏÉ7*  
�+ �ÏÉÐÁ?d¶pÌK�ÑµÚ@w�ÑÁch¶½Ðµradio active decay 

�+  �É@½�âÑSÐG�Ñ½gÐ} residual heat 

 ���ÐÌË@]k@Ô�Ñ¶âËg?chµ�ÏÉÐÁ?d¶pÌK�ÑµÚ@w�ÑÁch¶½Ðµ
spontaneous ��

���������ÒÏÉÐÔ�ÙG�?dÁ@µÐºËcgÐ}�ÒÐK@Æ¶âÌO�gÐkÐG�MâËc�Ä?ögÙ}�?dË@ÌK�Ðµ
��ÄÙ]]]w�¸ÏÉ�ÃÂ]]]âÌÆG�·]]]âÌO�âÒÊ]]]Á�Ñ�Ê]]]K�?d]]]Á@µÐÌµÉ@Á�Ð]]]¶âÌ¹g@µÐ¹

���������������ÒÏÊâÌ]o�gÐ]kÐ¹�M]âËc�ÀÐ]ÅgÐG�â��ÑµÐ]ËÏiÉ�?d]Ë@ÌK�Ðµ�N?cÏcÉÉög
����������Ñðº¶âËÊ]K�Ù]G�ÒÏÉÐÁÊGigÐGÐG�ÏÉÐLâÌGÏc�cg@k�Ðµ�igÐG�ÑµÐË@½gÐ}

�ÒÉÏi+��
 �É@¾âÌSÐG�Ñ½gÐ}�ÀðÚÐG residual  heat ��

�������������M]kÉgc�?d]ÁÉÐµ�ÑÁÉÊHL]kÉgc�â¼Ð]}Ð¹Ðµ�ÒÐ]Ë@½gÐ}�ÉÐ]¹�ÐÌLËhG
�qâÌ]]]O�ÏÊ]]]G����Ù]]]Ìº½���ÑÁÉÊ]]]G�â¼Ð]]]¶âÌK�Ñ½@�Ð]]]ÔÐ¹Ðµ�â¼@]]]k�Ä

��Ä@µÐ]]]ÌÁÉÐµ�ØögÐ]]o@Ocosmic debris �É�ÏÉÊK@]]]Å�ÀÐ]]]ÅgÐG
�ÒÉÏi�MâËhKÉÏc�ÑâÌO�Ðµ�ÏÉÊK@Å�·âÌPâÌ¹�ÒÏÉÐÔ�?dpÌ½@�ÐÔÐ¹+  

�������������N@]µÏc�Ä@½ÐL]k?ög@Ô�ÏÉÏgÐ]k�ÒÐÁ@ÌL]k?ög�ÀÐ]Ô�Ù]G�Ä@¾ÂLpËÐïâÌK
���ÒÉÏi�ÑÁ@µÐ]]]LâÌºO�ÑL]]]k?ög�ÉÏgÐ]]Gtectonic  plate �Ð]]]µ�

�?c@Ll]]]âÌÔÐ¹��ÄÉðÚÊ]]]S�gÐ]]]Å�?d]]]oÉÉcgÊG?ögÐ¹�É�ÃâÌð¹Ê]]]SÏc�+�ÀðÚÐ]]]G
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��������¸Ð]ËÏiØc�G�dÁÐ]w�?ÉÐ]Ô�ÐµÐÁdÁðÚÊS�ÑLâÌÁÙw�Ég@µÙÅ�ÒÏg@GgÏc
ÃËÐ¶G�Ä@Ìk@G�ÒfâËgcÐG�?cÏhâÌ¹�MâËÉÐÁ@½@Á�Ðµ�ÐËÐÅ+��

 �ÒÐoÉÉplate ��ÒcgÐ]GÐ¹�´Ïög�ÒÏgÉÐ}�ÑµÐÌË@Lkg@G�Ò@Á@½
�M]]âËc�´Ïög�gØi�+�ÒÐ]]oÉÉ�ÀðÚÐ]]G tectonic âÌÁÙ]]w�Ò@]]Á@½��ÑL

�ÑË@Lkg@G�Ð¹�ÒÉÏi�ÒÉÉög�ÑÁchµ@ÂÌG�Ä@Ë�ÄÉÐµ�ÑÁÉÊG�MkÉgc
�������������Ù]G�Ò?É�Ä@]µ@Á?i�Ðµ�¸ÐËÏÊâÌoÐG�´Ïög�gØi�ÒcgÐGÐ¹�´Ïög�ÉÏgÉÐ}
����������ÏgÉÐ]}�Ñ¶âÌÁÊHp]Ìº±�Ð¹��LËhG�@LlâÌÔ�ÑÁ@µÏgÏÊpÌµ�Ðµ�ÃwÏc

����ÏÉÊ]G�Ð]µÐÁiÐ½�ÏgÏÊp]Ìµ�ÑoÉÊK�Ðµ continent super ��Ð]µ
�������ÏÊp]Ìµ�ÀÐÔ�ÑÁÉÊG�MkÉgc�ÒÙÅ�ÐKÙG�rÐ½ÐÔ����Ð]¹�@Ll]âÌÔ�ÒÐÁ?g

������µÐ]Ë�Ð]¹�rÐÁ?gÏÊpÌµ�ÀÐÔ�É�ÏÉÐËÉÏi�É@Á�ÑÁ@µÏjâÌÅ�Ñ½@�ÐÔ
�Ä?c�À?ÉÏcgÐG�ÑµÐËÏÉÐÂKÉÐµgÉÉc+��

 ��ÒÏiØc�]G�&plate tectonics �%���gÐ]]k�ÐLâÌL]kÐGÏc�Mp]O
���ÒÐ]]ð¹ÊS�ÒÏiØc�]]G�Ð]]¹�Ð]]ÌLËhG�Ð]]µ�ÒÙ]]_�qâÌ]]O�ÒÐ]]ËÏiØc�GÉÐÔ

�Ä@µÏgÏÊp]]]]]Ìµ�&continental drift �%�ÒÏiØc�]]]]]G�É
KÉÐµgÉÉc���Ä@]]]]]]µ@ËgÏc�ÒÉÏi�ÒÏÉÐ]]]]]]Â�&sea floor 

spreading +%��
 ��ÒÏiØc�]G�ÑâÌOÐ]G continental drift����ÑÁ@¾ð¹Ð]Ô�Ò@]Á?i�Ò�

wegner �Ñð¹@k�����\���ÒÉ@]Á��ÄiÐ½�ÒgÏÊpÌµ pangea ��ÏÊ]G
�qâÌ]]]O�·]]]âÌK@µÉ�����gÏÊp]]]Ìµ�ÉÉc�Ù]]]G�ÏÉ@p]]]Ìðº±?c�â¼@]]]k�ÄÙ]]]Ìº½�

��Ñ]ðºâÌÅ�ÒgÊµ@GÐ]¹�Ä@Ì¶âÌµÐË���ÒgÐ]½Ðµ�&��?c?ÊÌLl]ÌÔ�%laurasia �É�

ÑðºâÌÅ�ÒgÊo@G�Ä@Ì½ÏÉÉc��ÒgÐ½Ðµ�&�?ÊÌLlÌÔ�%�MâËhKÉÏc�ÑâÌOÐµ 

gondwana land ������Ä@µÐÌµÏgÐ]k�Ð]LâÌºO�Ù]G�ÏÊH]oÐG?c�h]K?ÉcÉ 

plates �Ä@µÐÌµÏgÐk�Ðx¾ÌÁ�ÐLâÌºO�Ésub-plates �\�ÀÐÔ�ÒÐGgØi
�������É@]]Á�ÑÁ@µÏcg@]]k�Ð]]oÐG�ÉÏgÐ]]G�Ä?cÐ]]ð¹ÊSÐ¹�ÐÁ@ÌË@L]]kg@G�É�M]]âÌºO

�J@]]TÌWmantle�]]ËÉÏi�Ñðº¶âËÊKÐ]]¹��Ò?öh¶âÌKÐ]]G�?d�*����Ð]]¹�Ð]]ïS�
�ÏÉÊ]]]G�ÄiÐ]]]½�ÒgÏÊp]]]Ìµ�ÒgÐLÁÐ]]]k�ÒÏÉÐ]]]ÔgÐGÐ¹�@¶Ëh­Ð]]]Ô�Ñ]]]LâÌºO

pangea �@LlâÌÔ�ÒÐÁ?gÏÊpÌµ�ÀÐÔ�ÙG�ÏÉÊG�rÐG?c�Ðµ�+��
 �Ä@]]µ@ËgÏc�ÒÏÉÐ]]ÂKÉÐµgÉÉc�ÒÏiØc�]]G�ÀðÚÐ]]Gsea floor 

spreading���Ñ¶âÌðº¶âËÊ]]K�ÑÁÊHL]]kÉgc�gÐ]]k�ÐLâÌL]]kÐGÏc�Mp]]O�
�ÒÉÏi�Ù]]G�Ïi@]]K crust Ïi�Ñ]]ÂG�Ð]]¹��ÒÙ]]Å�Ð]]LâÌGÏc�Ð]]µ�?d]]Á@µ@Ëg

��M]]kÉgc�ÒÐ]]wÉ@ÁÐ¹�gÉÉc�Ð]]µÏi@K�Ð]]ðº¶âËÊK�ÑÁd]]ÁðÚÊS�É�Ä@]]Âð¹@O
�ÄÉÐµ�ÑÁÉÊG+��

 ���������Ù]G�M]âÌGÏc�rÐ]G?c�@Ll]âÌÔ�ÒÉÏi�Ñðº¶âËÊK�����Ä@]Ë�ÑË@L]kg@G�
������É�ÑµÏgÐk�ÑLâÌºO��������ÀÐ]Ô�Ä?Ê]âÌÁ�ÒgÉÊÂ]k�Ð]µ�Ñ]µÏÉÚ�ÑLâÌºO�

������É�ÏigÐ]]¹Ð½ÉÊG�ÑµÚ@]]w�ÒÐ]]wÉ@Á�Ð]]¹��LËh]]G�Ð]]Á@LâÌºO�ÉÐL]]kg@G
}�Ä@µÐÁ@µöh+��
 �Ä@µÐÌµÏgÐk�ÐLâÌºO���
�+ ÒÉ@Ìk@Ô�ÑOÉgÉÐÔ�ÑLâÌºO��
�+ Ã¾âÌÅ�Ò@ËgÏi�hâËe�ÑLâÌºO���
�+ gÊµ@G�Ò@¶Ëh½ÐÔ�ÑLâÌºO���
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�+ gÉÊo@G�Ò@¶Ëh½ÐÔ�ÑLâÌºO���
�+ ÒdÂÅ�Ñð¹?ögÊLkÊÔ�ÑLâÌºO���
�+ gÊo@G�ÒgÐl½ÐS�ÑLâÌºO���
�+ �@¶Ëh­ÐÔ�ÑLâÌºO���
 �Ä@µÐÌµÏÉÚ�ÐLâÌºO�ÃË�ïÁh}�7��
�+ ÑÂÌPÌº­�ÑLâÌºO���
�+ ÑGÏgÐ¥�ÑLâÌºO��
�+ âÌºO�ÑHËg@µ�ÑL��
�+ rÏög�Ò@ËgÏc�ÑLâÌºO���
�+ â¼Øi@ÁÐÔ�ÑLâÌºO���

��M]]]]âÌð¹ÊSÏc�É?h¶Ëg@]]]]Ëc�ÑµÐËÐL]]]]k?ög@Ô�ÉÏgÐ]]]]G�·]]]]âÌLâÌºO�ÉÊ½Ð]]]]Å
������·]]]ËjÁ�Ä@]]]Ë�ÏÉÐ]]]ÂKÉÐµgÉÉc��µÐ]]]ËÐ¹�ÒÐ]]]ð¹ÊS�Ð]]]µ�¸ÐËÏÊâÌ]]]oÐG

���������Â]ÌGÏc�ÃKÉÐ]µ�¸ÐËgÐG�Ä@Ë�ÏÉÐÂKÉÐµ�+����¸Ð]ËgÐG�ÒÐÁ@]wÉ@Á�ÉÐ]Ô
����Ð]]k�ÒÐ]]wÉ@Á�Ð]]¹��LËh]]G�?d]]Á@µÐLâÌºO�Ä?ÊâÌÁÐ]]¹�ÄÉÐ]]µÏc�Ù]]G�ÑµÏg

�ÏigÐ¹Ð½ÉÊG��ÒÏÉÐÁÊGÉðÛG�+��
�����������ÉÏgÐ]G�ÃâÌð¹Ê]SÏc�Ñ¶Ëh­ÐÔ�É�ÑGÏgÐ¥�ÑLâÌºO�Ðµ�MâËhµÏc�ÑÂÌHâÌK

�������������ÑË?hâÌ_Ð]G�?É@]ÔeØög�É�NðÚÐ]ÅeØög�ÒgÊµ@G�É�gÉÊµ@G��¿]k�,��â¼@]k
����������Ð]µ�?dµÉÊx]G�Ñ¶âÌLâÌºO�dÁÐw�gÐkÐG�ÄögÐOÏdâÌK�?dÁ@ÌoÐïâËögÐ¹�Ðµ

��ÅÐ]]G�ÑµÐ]]ËÏigÐ¹Ð½ÉÊG�ÒÙ]]Å�Ð]]LâÌGÏc�rÏg@p]]­�ÀÐ]]Ô�ÏÉðÛ]]G�Ð]]µ�jâÌ
�´?hâÌ¥�ÒgÊµ@G�É�Ä?hâÌÔ�É@ÌµgÊKÐ¹��

�&�Ä@L]]]]kÉcgÊµ�%�@ÌÂÌ½gÐ]]]]Ô�ÒÐ]]]]wÉ@Á�É�\��@OÉgÉÐ]]]]Ô�?d]]]]¶âÌK@µÐ¹
�ÑË?hâÌ_ÐG�ÏÉÐÁÉÐµÏcgÉÉc�·âÌ¹�@¶Ëh½ÐÔÉ�¿k�,�â¼@k�+��

�jâÌÅÐG�ÒÏigÐ¹Ð½ÉÊG�ÒÐð¹ÊS�ÑoÉÊK�ÑGÏgÐ¥�ÒÐwÉ@Á�ÑÁ@KðÚÉÉ
�Ð¹�ÏÉÐKÐÁÉÊGg@¶¹É@µ�É7*��

�Ñð¹@k�´?hâÌ¥�����À�±����À��
�Ñð¹@k��LkÐ¹Ð­����À*����À*����À*����À��
�Ñð¹@k@ËgÊk����À*����À*����À��

� Ñð¹@k@ÌµgÊK����À*����À*����À*����À*����À*
����À*����À*����À*����À*����À*����À*
����À��

�Ô?iÐS� É� IËh©Ð½� É� ht½� Ð¹� hK� ÑµÐËÐwÉ@Á� dÁÐw� â¼Ð}Ð¹�\
ð¹Ù¶âÌ¹�ÐG�MlËÊâÌO�ÐÁ?igÐ¹Ð½ÊG�ÀÐÔ�ÒdÁÊK�É�jâÌÅÐµ�ÑµÐËÏÉÐÂÌ
�N@µÏc�ÑGÏgÐ¥�ÒÐwÉ@Á� ÙG�ÑSÙ¹ÙÌS�ÑLoÉhk+�¸ÐËÏÊâÌoÐG

�ÑGÏgÐ¥�ÑLâÌºO�Ä@Ë� ÐLkg@G�Ðµarabic plate �ÐÁ@ËÐïâÌS�ÀÐÔ�
�ÏÉÐLâËh}Ïc�&�ÑÁ@KðÚÉÉ�É��LkÐ¹Ð­�É�ÄÉcgÊÔ�É@ËgÊk�É�´?hâÌ¥

� ÑGÏgÐ¥�ÒÉ?dÁÐµ�ÒÉ?ÉÐK� É� ÄÐ½ÐË� É�ÑGÏgÐ¥�ÒÉ?dÁÐµ� %�ÀÐÔ
O� Ä?ÊâÌÁ� ÐLâËÉÐµÏc�rÐËÐLkg@G�ÑLâÌºO� É� ÒÉ@Ìk@ÔØgÉÐÔ� ÑLâÌº

ÐÁ@ÌÁ?ÊâÌÁ�ÒgÉÊÂk�gÉÊk�Ò@ËgÏc�Ðµ�Ñ²Ëh­ÐÔ+��
������Ð]]¹�Ð]]ÌLËhG�Ñ²Ëh­Ð]]Ô�É�ÑGÏgÐ]]¥�Ñ]]LâÌºO�Ä?ÊâÌÁÐ]]¹�ÏÉÏgÐ]]µ@ÌS�Ñ]]ðºâÌÅ
������É�ÑGÏgÐ]]¥�Ñ]]LâÌºO�Ä?Ê]]âÌÁ�ÒÏÉÏgÐ]]µ@ÌS�Ñ]]ðºâÌÅ�É�Ð]]GÐ±Ð¥�ÒÉ?d]]ÁÐµ
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�����������h]K?Éc�É�Ð]GÏgÐ¥�Ñ]ð¹Øc�Ù]G�gÊµ@]G�ÙG�ÏÉÐLâÌGÏc�fâËgc�Ðµ�@ÂÌk�ÑLâÌºO
]]ËgÏc�����É�nØgÙ]]K�Ò@Ì]]w�@KÐ]]Å�¨@]]²ÌG�É�ÄÉcgÊ]]Ô�Ñ]]ð¹Øc�É�ÉÉch]]½�Ò@

�����@]ÌµgÊK�Ð]¹�â¼Øi@ÁÐÔ�ÒgÊµ@G�\�����Ð]GÐ±Ð¥�ÒÉ?d]ÁÐµ�ÒÐ]wÉ@Á�·âÌSgÐ]½ÐG
�ÒÉÏi�ÒÏgÐ¹�ÃËdÁÐw�Ðµ�ÏigÐ¹Ð½ÉÊG�ÑµÚ@w�ÑµÐËÐwÉ@Á�Ð¹�ÐÌLËhG

ÉÉfâÌ½�ÑË?fâËgcÐG�ÏÉ?dÒÉÉög�?c@ÌK+��
����ÏÉÐ]]ÌGÏgÐ¥�Ñ]]LâÌºO�Ð]]LâËÉÐµÏc�ÑKÏÉ?ÉÐ]]KÐG�ÑGÏgÐ]]¥�ÒÉ?d]]ÁÐµ�É

��������´?h]]âÌ¥�ÒgÉÊÂ]k�É�Ä?h]âÌÔ�Ù]G��?É@]ÔeØög�ÒgÉÊ]o@G�ÒgÉÊÂ]k�Ð]LâÌGÏc
�ÏÉÐ]]K@µÏc�@]]ÌS�ÏÉÐ]]KðÚÐÅeØögÐ¹�ÑGÏgÐ]]¥�Ñ]]LâÌºO�qÌÁ?h]]âÌÔ�+�Ò@]]ËgÏc

��������ÒgÉÊÂ]k�Ð]¹�Ð]ÌLËhG�Òd]ÂÅ�Ñð¹?ögÊLkÊÔ�ÑLâÌºO�ÐLâËÉÐµÏc�qÌGÏgÐ¥
�ÑGÏgÐ¥�ÑLâÌºO�ÒgÉÊo@G+��

@Á�ÑµÐËÏÊâÌoÐG�ÒÉÏi�Ñðº¶âËÊK�ÒÏÉÏgÏc�ÑÂÌw�·âÌK@µgÐÅ�É�·âËög
�ÀÐµgØi�ÑµÐËÏÉ@½�ÙG�ðÚÉÊS�É?hµÐÁ�Ä?ÉögÏÉ@w�É�É@µ@ÁÐ¹�É�·âÌO�\

�Ð¹�ÐÌLËhG�ÐËÐð¹ÊS�ÉÐÔ�?ÉÐÔ�ÏigÐ¹Ð½ÉÊG�+��
�Ñ_@Á� ÐLâËÉÐµÏc� ÐµÏigÐ¹Ð½ÉÊG� ÒgÐLÁÐk� ÑË@k@Ô� ÑµÐËÏÊâÌoÐG

� MâËhKÉÏc� ÑâÌO� Ðµ� ÏÉÐËÉÏihypo center � \� ÒÐoÉÉhypo�
�MâËc� hâËe�Ò@K?ÉÐG� \Ð½ÉÊG�ÒgÐLÁÐk� ÀðÚÐG�ÑâÌO� ÉÉög� gÐk�ÒÏigÐ¹

�MâËhKÉÏcepi center �ÒÐoÉÉÐµ�epi �ÏÉÏgÏc�ÒÉÉög�Ò@Á@½ÐG�
�MâËc+�ÒÏigÐ¹Ð½ÉÊG�ÒgÐLÁÐk�·ËjÁ� Ðµ�ÒÐÁ@wÉ@Á�ÉÐÔ� � ÐpË@k@Ô

�ÃGÏc�ÏigÐ¹Ð½ÉÊG�Ä@Ë�ÏgÐ¹�ÑoÉÊK�ÄÉÉög�gÐk�\�ÒÏÉ@½�·âÌK@µgÐÅ
�ÏÉÐËÉÏi�ÒÉÉög�Ð¹�ÉÊG�ÀÐµ�ÐµÏigÐ¹Ð½ÉÊG�ÑµÏÉ@Á�ÒgÐLÁÐk�Ä?ÊâÌÁ

� ?ÉÐÔ�ÉÉöggÐk� ÒÏigÐ¹Ð½ÊG� ÒgÐLÁÐk� ÒgÉÏc� g?ÊwÐ¹� ÒÏÉÐÂËgÐ¹
�ÏÉÐoÐÁ?ÉÐxâÌOÐG�É�MâÌGÏc�jâÌÅÐG�É�?hâÌ_�gØi�+��

�������Ð]]Á?ÊâÌO�M]]âÌGÏc�·Ë?cÐ]]¹�âÑ]]O�ÒÏigÐ]]¹Ð½ÉÊG�Ð]]µ�ÒÐ]]ËÏiÉ�ÉÐ]]Ô
�ÏigÐ]]¹Ð½ÉÊG�Òj]]âÌÅ�Ð]]G�M]]âËhµÏcmagnitude �\�qÌ¶âÌK@µgÐ]]Å

���ÒÉÉög�Ð]]]¹�ÑµÏÉ@]]]Á�ÒÏigÐ]]]¹Ð½ÉÊG�ÒgÐLÁÐ]]]k�Ä?Ê]]]âÌÁ�Ð]]]¹�ÒgÉÉc
ÉÏi��������Òd]ÁÊK�ÉÉög�gÐk�ÒÏigÐ¹Ð½ÉÊG�ÒgÐLÁÐk�?ÉÐÔ�ÉÊG�gØi�ÏÉÐË

����������M]kÐÅ�Ä?É?h]­�ÑµÐËÐwÉ@Á�ÀðÚÐG�MâÌGÏc�ÀÐµ�?dË@ÌK�ÏigÐ¹Ð½ÉÊG
���ÄÐ]]µÏc�Ð]]µÏigÐ¹Ð½ÉÊG�É�ÏgÐ]]¹ÐG�+���ÐÂÌ]]w�Ä@µÏÉÐ]]ÂËgÐ¹��ÙOÐ]]o

������¸ÐËÏÊâÌ]oÐG�ÒÉÏi�ÒÉÉög�gÐ]k�Ð]K@}Ïc@K�MâËöhGÏc�Ä@µÐÌSÙ¹ÙÌS
����Ð]]]]ð¹ÊS�ÏiÉ�Ù]]]]G�M]]]]âËögÙ}Ïc�É@L]]]]kÏÉ�ÒÏiÉ��Òd]]]]ÁÊK�ÏÉÏh]]]]âÌ¹�É

�MâËÉÐ]]]µÏcgÏc�ÏigÐ]]]¹Ð½ÉÊG intensity �ÑµÏÉ@]]]Á�ÒgÐLÁÐ]]]k
��Ñð¹Ê]]]±�Ð]]]ÁÉÊ��Ù]]]G�M]]]âÌGÏc�ÏÉÏi?É@]]]ÌS�ÑËðÚÊ]]]±�Ð]]]¹�ÏigÐ]]]¹Ð½ÉÊG

��Ñð¹@]]]]]]]kÐ¹��Ô?iÐ]]]]]]]S�Ð]]]]]]]¹�hËc@}Ð]]]]]]]Ô�ÒÐ]]]]]]]µÏigÐ¹Ð½ÉÊG�������
�����Ð]]¹�gÐ]]Å�À@Â]]sÐÔ�ÒÏigÐ]]¹Ð½ÉÊG��Ê]]_�ÀðÚÐ]]G�ÉÊ]]G�hKÐ½ÙºÌ¶âÒ]]k

��Ñð¹@]]]kÐ¹��Ô?iÐ]]]S������?c���ÉÊ]]]G�¿]]]µ�+���Ñð¹@]]]k�@ÌÂÌ½gÐ]]]Ô�Ð]]]¹
������?c�����ÉÊG�¿µ�+�����rÏigÐ]¹Ð½ÉÊG�ÑµÏÉ@Á�ÒgÐLÁÐk�ÃË�ð¹Ê±
��ÐK@}Ïc�����¿µ�+��Ð]µ�ÏÉÊKÉÐµgÏc�ÏÉÐÁ@µÏÉÐÂÌð¹Ù¶âÌ¹�Ñ½@�ÐÔÐ¹

��Ð¹��"��������Ð]K?É�ÉÉöggÐk�ÒÏigÐ¹Ð½ÉÊG�Ð¹��LËhG�Ä@µÏigÐ¹Ð½ÉÊG�Ò
�Ð¹�Ä@ÌÁ@µÐÌËðÚÉÊ±���N@µ@ÁögÐPâÌK�¿µ+��

��
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µÏg@µÙÅ�É�ÏigÐ¹Ð½ÉÊG�ÑÁ@µÏgÙSÑÁ@��
��

��
�+ ��gÐ]]]]ÂâÌÆ¶âÌO�ÒÏigÐ]]]]¹Ð½ÉÊG TECTONIC  

EARTHQUAKE 
�¸ÐËgÐG� ÑÁ@µÐwÉ@ÁÐ¹� ?cÏcÉÉög� Ðµ� ÒÐËÏigÐ¹Ð½ÉÊG� ÉÐ¹� ÐÌLËhG

� É� ?dÁ@µÏi?É@ÌS� ÐLâÌºO� Ä?ÊâÌÁÐ¹� �pËÐï¶âÌO� É� ÃKÉÐµ��"�Ò
� MâÌÂâËc� ·âÌO� ÒÉÏi� ÑÁ@µÏgÐ¹� ÒÙµ� +�ÀÐÔ� ÒÐð¹ÊS� Ñ½@�ÐÔÐ¹

ÉigÐG�É@Ìw� ?dËÉÏi�Ñðº¶âËÊK� Ð¹� ÏÉÐÁ@LâÌºO�MâÌGÏc�MkÉgc�Ñ½jÁ
�gÐÂâÌÆ¶âÌO�ÒÏigÐ¹Ð½ÉÊG�MâËhKÉÏc�ÑâÌO�ÐËÙG+��

��
��
��
�+ ÑÁ@µöh}�ÒÏigÐ¹Ð½ÉÊG��

��Ðµ�·âÌÁÉÊx¶âÌK�Ñ½@�ÐÔ�Ð¹�N?cÏcÉÉög�ÏigÐ¹Ð½ÉÊG�Ð¹�ÏgÙS�ÀÐÔ
�É� Ä?dËÉÏi� Ñ_@ÁÐ¹� Ðµ� ÏÉÐÁ@µÙ¶pO� É� i@}� ÒÏÉÐÁÊGigÐGÐ¹

�N?cÏcÉÉög�?dÁ@µ@ËgÏi�ÑËðÚÊ±�Ð¹�ÑLp}�ÑµÐËÏÊâÌoÐG+��
�+ igÐ¹Ð½ÉÊGgÐÂâÌ_ÉÉög�ÒÏ���

�ÙG� ÑÁ@_ÉÉög� Ñ½@�ÐÔÐ¹� N?cÏcÉÉög� ÏigÐ¹Ð½ÉÊG� Ð¹� ÏgÙS� ÀÐÔ
�rÏÉÐÔ� É� ÒÉÏi� Ñðº¶âËÊK� É@Á� ÑÁ@µÐKÉÐ¶oÐÔ� É� ÑË@o

�ÏÉÐÁ@µÐÌlðºµÉ� Ä@µÐÌÌâËÊ_� ÏcgÐG� ÒÏÉÐÁdÁ?ÊK� Ñ½@�ÐÔÐ¹
� ÒÉÏi� hâËe� ÒÉ@Ô� ÒgÐïËg@µÐG� MâÌGÏc+�ÏgÙS� ÀÐÔ� ÀðÚÐG

�N?cÏcÉÉög�Ñ½ÐµÐG�gØi�ÏigÐ¹Ð½ÉÊGÐ¹+��
�+ ÊGÉ?h¶LkÉgc�ÒÏigÐ¹Ð½É���

�ÏÉÐ¡Øh½�Òg@µ�Ñ½@�ÐÔÐ¹�N?cÏcÉÉög�ÏigÐ¹Ð½ÉÊG�Ð¹� ÏgÙS�ÀÐÔ
�ÒÉÏi�ÑLoÉhk�ÑKÐð¹@W�ÑÂËögÙ}�ÙG�+�Ä@µÐÌµÉ@Á�ÏÉÐÂÌ±ÐK�¸ÏÉ

�ÏÉÐÁ@µÏÉ?dÁÐG�Ò?Éc�ÑÁ@µÏgÉÐ}�ÐÁ?iÐ_�ÒÏÉÐÁchµöhO�Ä@Ë+�¸ÏÉ
�ÒÉ?dÁÐGÐ¹ KOYNA �ÑÁchµöhO�ÑK@µÐ¹� ?dËÉÉög�Ä@LkdÂÅ�Ð¹

ÊG� ?cÐµÏÉ?dÁÐG�ÑÁchGigc� ÒÙÅ� ÏÊG� É?dËÉÉög� ¸ÐËÏigÐ¹Ð½É
�ÑÂLoÊµ�É�ÐµÏÉ?dÁÐG����Ð¹�nÐµ��,��,����?c�\�@ÅÏÉgÐÅ

�ÏÉÐÌµÏÉ@Á� ÒÏÉÐÂÌ±ÐK� Ñ½@�ÐÔÐ¹� @¶Ëh½ÐÔÐ¹� ?c@¢ÌÁ� ÑÁ@G@ÌGÐ¹
�Ñð¹@kÐ¹� ?dËÉÉög� jâÌÅÐG� ÑµÐËÏigÐ¹Ð½ÉÊG� ?dËÉÏi� hâËeÐ¹

��,��,����?c+��
 

 �Ä@µÐÌËÏigÐ¹Ð½ÉÊG�Ð¹ÙOÐo���
G� ÑÁ?cÉÉög� ÑK@µÐ¹�Ä@µÐÌËÏigÐ¹Ð½ÉÊG� Ð¹ÙOÐo� ?cÏigÐ¹Ð½ÉÊ

�ÏÉÏg?Ê_�ÒÚ�ÒÐÁ?gÙS�ÀÐÔ�ÐÂâËhµÏc�É�ÏÉÐÂGÏcÉðÛG7*  
�+ �ÑËðÚÊ±Ð]]]¹Ðµ�Ä@µÐ]]]ÌËÏg@GÐ±�Ð]]]ÌËÏigÐ¹Ð½ÉÊG�Ð¹ÙOÐ]]]o

�ÏÉÏgÙSÉÉc��ÐÂGÏc�É�ÄÏcÏcÉÉög�?dËÉÏi7*��
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 � Ä@µÐÌË@KÏgÐk� Ð¹ÙOÐo� PRIMARY WAVE�Ä@Ë
Ä@µÏfâËgc� Ð¹ÙOÐo�ÉÉc� ·âÌ¹� É� g@p­� ÒÙÅ� ÐLâÌGÏcÐµ�ÒÏÉÐÂKÉÐµg

�ÒÏÉ@½Ð¹� ÏÉÐLâÌGÏcÉðÛG� É� ?dµÐË?ÉcÐG� ÑµÐËÏÊâÌoÐG� ÐµÏdÁÏÉ@Á
�ÑË?hâÌ_ÐG�É�?cÐµÏdÁÏÉ@Á�ÒÏg@GÐ±�ÑÁ?ögÙ}�*�¿µ��,Ðµhw+��

 � Ä@µÐÌµÏÉÚ� Ð¹ÙOÐo� SECONDARY WAVE �Ä@Ë
�MâÌGÏc�Ñð¹Ê±@o�ÑµÐËÏÊâÌoÐG� ÐµÏdÁÏÉ@Á�ÒÐð¹ÊS�Ä@µÐÁ@O� Ð¹ÙOÐo

ÏcÉðÛG� É� ?dËfâËgc� ÒÐLk?ög@Ô� â¼Ð}Ð¹�ÑÁ?ögÙ}� ÒÏÉ@½Ð¹� ÏÉÐLâÌG
� ?cÐµÏÊâÌo� +�É� MâÌGögÐPâÌK� ?dÁ@µÐËi@}� ÊÒºo� ÏdÁÏÉ@ÁÐ¹� MâÌÁ?ÊK@Á

�Ä?ÊâÌÁÐ¹�ÑoÐµÐÌË?hâÌ_�*�¿µ�,�ÐË?c�Ðµhw+��
�+ Ä@µÐÌËÉÉög�gÐk�Ð¹ÙOÐo��

�ÒÉÏi�Ñðº¶âËÊK�ÒÉÉög� gÐk�ÐÁÐ}Ïc�Ä@µÐÌËÏg@GÐ±� Ð¹ÙOÐo� âÑK@µ
�ÉÉög�gÐk��ÙOÐo�ÙG�MâËögÙ}Ïc�ÐµÏigÐ¹Ð½ÉÊG�ÒÏiÉ+@Á�É@Á�ÐLâÌw

�rÐ½ÐÔ� É� MâÌGÐÁ� ÀÐµ� gØi� ÑµÐÌð¹ÉÊ±ÐG� @ÆÁÐK� ÏÉÐµ@_
ÏgÙSÉÉc7*��

 � Ä@µÐÌËÙk@Ô� Ð¹ÙOÐo�RAYLIEIH WAVE �¸ÏÉ
ÐË?É�É@Ô��ÙOÐo+��

 � Ä@µÐÌð¹Ê±@o� Ð¹ÙOÐo� LOVE WAVE �ÒÐð¹ÊSÐ¹
?cÏÉÐÁÊH½jÁ�ÉÏÉÐÁÊGigÐGÐ¹�MâÌwÏc�É@Ô�É@Á�ÑÁ@µÐÁÐK�\�ÄÊGigc

ÐÔ� ÙG� ÒgØiÐG� Ä@µÏÉ?giÐ½?c� ÑÁ@pÌðº±� É�ÐÁÚÙOÐo� ÏgÙS� À
�ÏÉÐLâËhÂâËögÐ}Ïc+��

�Ð¹ÙOÐo�Ð¹�ÄhK?hâÌ_�Ä@µÐÌË@KÏgÐk�Ð¹ÙOÐo�Ðµ�MâËhµÏc�ÑÂÌHâÌK
�ÒÐïLlâËÉ� ÐK@}Ïc� ?c�pâÌO� Ð¹� ÏÉÐÔgÐGÐ¹� Ä@µÐÌµÏÉÚ
�Ð¹� ÐËi?É@ÌS� ÉÐÔ� ÒÙÅÐG� ÏigÐ¹Ð½ÉÊG� ÑÁch¶Ëg@Ëc
�ÒÐ}É@w�ÒgÉÉc�MâËhÁ?ÊKÏc�ÏÉÐoÐ½ÐÔ�ÒÙÅÐG�?dÁ@ÌÁ@µÐÌË?hâÌ_

c� ÐµÏigÐ¹Ð½ÉÊG�ÑÁch¶Ëg@Ëc� ÒÐïlâËÉ� Ð¹� MâËh¶HËg@Ë
�ÏÉÐµÏigÐ¹Ð½ÉÊG+��

 �ÏigÐ]]]¹��]]]½Ïi�ÑÁchµÐ]]]Á?ÊâÌO�EARTHQUAKE 

EFFECTS    ( G.R.P) 
�ÏigÐ¹� �½Ïi� ÑÁchµÐÁ?ÊâÌO� ÙG� Ðµ� Òg?chµ� ÒÐÁ?ÊâÌO� ÀÐµÐË
��ÏÉÐÌ¶Ëh½ÐÔ�ÑSÙ¹ÙÌS�Ò@Á?i�ÒÏÉÐÂËiØc�Ñ½@�ÐÔÐ¹�N@Åg@µÐG

�ÉÊGCHARLES RICHTER �Ñð¹@k����ïÁ@�ÐO�Ð¹��Ò@
@ËeÙ¹ÐÂµÐK� ÙG� @ÌÁögÙ®Ì¹@µ� \�ÉÊ½ÐÅ� r@LlâÌÔ� Êµ@K� ÏÉÐÔgÐGÐ¹

�ÙG� ¸ÐËÐÁ?ÊâÌO� ¸ÏÉ� ÃÂâÌÅÏc� g@µÐG� ÐË@Á?i� ÉÐÔ� ÒÉ@Á� @ÌÁÉc
� Ð¹� ÐÌLËhG� ÒÐµÏÉ?h¶KgÊµ� Ðµ� ÏigÐ¹Ð½ÉÊG ML �ÐK?É

MAGNITUDE  LOCAL +��
gÐL`âËög�ÒÐÁ?ÊâÌO�Ðµ�ÐËg@µ�G�ÑµÐËÐpâÌµÉ@Å�Ê¶ð¹ÐG�ÐÌÁ�hâÌ½@Ô�
�ÉÐÔ� ÏÉÐËÐïâËögÐ¹�ÏÉÏigÐ¹��½Ïi�Ñ½@�ÐÔÐ¹Ðµ�MâËgÊâÌOÏc�ÐËÏiÉ

�MâÌwÏcgÏc� +�Ä@pÌO�ÐµÏigÐ¹Ð½ÉÊG�ÒdÂâÌÅ�ÉÊwgÏc�ÒÏg@½e�É
� N?cÏc MAGNITUDE �ÑÁ?É?h­ÐG� MâÌLkÐGÏc� MpO� Ðµ
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�ÐµÐ¹ÙOÐo AMPLITUDE �ÐµÏhâÌ½@Ô�gÐkÐ¹�ÏÉ?hµg@½ÙK�Ðµ 
SEISMOGRAPH �ÑÁ@ÁÙËÐG�MâËc�¼ÙOÐo�Ò@Á@½ÐG�Ðµ�+  

gÐL`âËög� ÒÐÁ?ÊâÌO��Ñ¾LËg@}Ù¹� ÑµÐËÐpâÌµÉ@Å� Ð¹� ÐÌLËhG
� ÑµÐËÐºO� ÉÊ½ÐÅ� ¸ÐËÏÊâÌoÐG���ÒÏiÉ� ÙG� ÐËÏe@½@Ô� � Ò�

�ÐµÉÊwgÏc��� ÏhKigÐG�ÒÙ_�qâÌO�ÒÐºOÐ¹� g@S�� +�¸ÐËÏÊâÌoÐG
� � hKÉÊpâÌO� ÒÐºO��� ÒÐºO� Ð¹� g@S��� É� hKÏgÉÐ}�����g@S

�ÒÐºOÐ¹�ÏhKÏgÉÐ}��+��
������Ñð¹@]]kÐ¹��]]wÐ¹�ÏigÐ]]¹��]]½Ïi�ÑÁ?Ê]]âÌO�Ù]]G�hâÌ½@]]Ô�ÀÐ]]µÐË����Ò

������������������Ð]¹�Ð]µ�·âÌ¹Ð]¶ËÐÅ�Ð]¹�ÏÊ]G�Ñ]LËhG�Ðµ�ÏÉ?hÂâÌÅg@µÐG�ÏÉÐËcÛÌ½��
¸ÐË@ÆËceÐÔ�ÒÐÂâËÉ�·âËgÐk�Ð¹Ðµ�gÐÅ�É�ÏÉÊK@Æ¶âÌO�gÐkÐ¹Ðµ��

� &&� �ÂK� %%� Ð¹� Ä@ËÉÉög� É� Ð¶âË��É� ÐËÐµÐÌµÏgÐk� ÐLk?ög@Ô�
�gÐÅ�hâËeÐ¹�É�ÐËÐÅ�·âÌOÙK�?dÁ@Ì½Ïc�É@ÁÐ¹�É�ÏÉÐKÏÉ?hµ�Ä@Ì½ÏcÐµ

âÌ±ÙG��Ð¶ËÐÅ� ?dµÐË@ÆËceÐÔ�ÒÉÉög�Ä@½ÐÅ�É�ÐËÐÅ�ÏÉ?h¶½Ïc�Ñ¶
ÐËÐÅ�Ä@ÌÁ@µ@ÆËceÐÔ\�Ä@Ë�·âÌOÙK�?cÏigÐ¹��½Ïi�ÑÁ?cÉÉög�ÑK@µÐ¹

� ÏÉÐÁ@µÐ±ÙG� Ñ½Ïc� É@Á� ÐLâËÉÐµÏc� ÏÉÐÁ@µÐÂÌÂK� Ñ½ÏcÐ¹� hK@Ëi�\
�ÐËÏÊâÌo� ÀÐG� ÒÏÉÐG� ÄÏcÏc� Ïe@½@Ô� Ä@µÏÉ@wgÐk� ÐËÏÊâÌo� ÀÐG

� ÒgÉÉcÐ¹� ÒÉÏi� ÒÏgÐ¹���ÏÉ?hµg@½ÙK� ÏÉ� ¿µ+�Òg@µ� ÒÏÊâÌo
ÐÔ�ÏÉÐKÏÉ@½�ÑÂâÌÆÁÐG�r@LlâÌÔ@K�ÏhâÌ½@Ô�À+��
 �·âÌK@µ� MâËhÂâÌÆGg@µÐG� MâËhÁ?ÊKÏc� gÐL`âËög� ÒÐÁ?ÊâÌO�

�Ä?ÊâÌÁ�ÒÏÉ@½Ðµseismograph �hK@Ëi�ÒÉÏi�ÒÏgÐ¹�ÒÐïâÌS�É

� Ð¹� MâÌGÐÁ���¿µ� +�Ä@µ@Á?i� MâÌG� hK@Ëi� ÏÉÐ¹� ÐµÏÉ@½� ·âÌK@µ
¸ÏÉ�ÃÂâÌÅÏcg@µÐG�hK�ÒÐÁ?ÊâÌO7*��

MW      MOMENT   MAGNITUDE 
MS      SURFACE   MAGNITUDE 
MB            BODY   MAGNITUDE 

� Ð¹� ÒÐµÐºO� Ðµ� ÏigÐ¹� �½Ïi��ÑLkÐÅ� ¡Øh½� MâÌG� �½Ðµ� ÐºO�
�N@µ@ÂâÌO�\�ÒÐµÐºO�·âÌK@µ��ÐÌLËhG�gÐL`âËög�ÒÐÁ?ÊâÌOÐG�MâÌG�ÐºO�

� dÁÏÉ@Á� À@½� ÒÏigÐ¹� �½Ïi� Ð¹MODERATE �É�
µÏÉ?giÐ½?c�gÐkÐ¹�Ïg?cgÉÊÂk�ÒÐµÐÌÒgÐïËg@µ�?d¶âÌð¹@kÐ¹�É�Ä@

� Ð¹� c@Ëi����� � ÒÏgÐ¹��� ÄÏcÏcÉÉög� ?dËÉÏiÐ¹� ÑËÐºO� +�¸ÏÉ
� ÒÏgÐ¹Ð¹� Ðµ� ÒÐËÏiÉ� ÉÐÔ� ·âËcgÉ?gÐG��MâÌwÏcgÏc� ÏÉÐÌËÐºO�

� ÒÏÉÐÂÌ±ÐK� Ñ½@�ÐÔÐ¹� ÒÐËÏiÉ� ÉÐG� ÐÁ@lµÐË���ÄÐK� g?iÐÅ�
�ÒÏc@½Ð¹T.N.T �Ðµ�ÒÐËÏiÉ�ÉÐG� ÐÁ@lµÐË� Ðµ�MâÌwÏcgÏc� ÏÉ

Ðk�Ñ½ÙKÐÔ�ÑH½ÙG�ÒÐµÏÉÐÂÌ±ÐKÐ¹�ÑÁ@G@Ë�Ò@¾ÌoØhâÌÅ�Òg@o�g
� ÏÉÐKÉÐµ+� Ð¹� ÒÉÏi� ÒÏgÐ¹� ·âÌK@µ��ÑâÌO� MâÌG� hK@Ëi� É� ÐºO�

� ÏgÉÐ}� MâËhKÉÏcMAJOR� +�Ðµ� ÒÉÏi� ÒÏgÐ¹� ÃËhKÏgÉÐ}
� ÒÐµÏjâÌÅ� MâÌG?hµg@½ÙK� ?c@ÌÁÉcÐ¹� @LlâÌÔ@K�g��ÏÉÊG� ÐºO�

�Ð¹�Ðµ�gÐL`âËög�ÒÐÁ?ÊâÌOÐG��,�,�����?dËÉÉög�ÑºÌo�ÑKðÚÉÉ�Ð¹�
ÀÐ¹�ÉÊwgÏc�ÒÏiÉ�É�ÄÙÌº½�¸ÐË�Ð¹�ÉÊG�hK@Ëi�ÏÉÐËÏigÐ¹�Ð½ÉÊG�

�Ò@¾ÌoØhâÌÅ�Òg@o�ÒÐµÐÌ½ÙKÐÔÏÉÐÂÌ±ÐKÐ¹�Ðµ�ÒÐËÏiÉ�ÉÐ¹�g@S
�?d½ÏÉÉc�ÑÁ@ÆÌS�ÑïÁÐS�Ð¹�ÉÊwgÏc�ÑÁ@G@Ë�+��

mailto:���c@�йT.N.T
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��ÒÐµÐºO�Ðµ�ÒÐËÏigÐ¹Ð½ÉÊG�ÉÐÔ�hK@Ëi�Òg@ÌÁ?i�ÙG��MâÌG��ÐºO�
Ð¹� ÐÌLËhG� ÒÐµÏÉÊwgÏc� ÒÏiÉ���ÉÐ¹� hKÏgÉÐ}� g@S�

ºOÐµ� ÒÐËÏigÐ¹Ð½ÉÊG� ÒÐµÐ�� ÐËÐºO�� +� É��'���ÐK?É�
����� � Ðµ� ÒÐËÏigÐ¹Ð½ÉÊG� ÉÐ¹� ÏhKÏgÉÐ}� g@S�� ÐËÐºO��\

�ÒÏigÐ¹Ð½ÉÊG�� � ?öh¶âÌKÐG� hK@Ëi�É�ÑËÐºO���Ð¹� ÄÏcÏcÉÉög� g@S�
�?d¶âÌð¹@k+��

 
 �ÏigÐ¹Ð½ÉÊG�ÒjâÌÅÐG�Ä@Ë�ÒdÁÊK�  INTENSITY 

�gÐkÐ¹� N@_ÏcgÏc� ÏigÐ¹Ð½ÉÊG� ÒgÐïËg@µ� ÒÏc?ög� ÏgÏÊâÌO� ÀÐÔ
iÐ½?c�É�¡Øh½qÌLoÉhk�É�Ä@µÏÉ?g�+�ÐËÐÅ�i?É@ÌS�ÒÐÁ?ÊâÌO�gØi

�É�Ä@G@ËÉ@Ì¹?ögÊLkÊÔÉ@¶Ëh½ÐÔ�Ð¹�ÃâËcg@µÐGÐµ«dLÅ+��
�̧ ÏÉ� Äch¶LkÐÅ� Ò@Á?ÊKÐG� �kÐGÏc� MpO� Ä@µÏgÏÊâÌO� ÉÊ½ÐÅ

É� Ä@µÐÁ@ËiÉgÏgÏi� Ä@Ë� ¸ÐËÉÊLkÉÊÁ� ÑÁ@LkÐÅÉÐ_Ð¹++�ÏÉ� dLÅ
��ÐÂâËhµÏc�Ä@µÏgÏÊâÌO�qË@k@Ô��ÐËÏÊâÌo�ÀÐG�¸ÏÉ�ÏÉÐºO�7*  

�+ ¡Øh½�gÐkÐ¹� MâËhµÏc� g@½ÙK� ÀðÚÐG� N@µ@ÂâÌO� ÑLkÐÅ�
SEISMOGRAPH���

�+ ÄÐµÏdâÌO�ÑLkÐÅ�Ä@µÏigÐG�ÐÁ@_Ðð¹@G�ÑÁ?ÊLpÌÁ?c���
�+ �É@}gÏc� É� ?dÁ@µ@ÂÌG� É@ÁÐ¹� N@µÏdâÌO� ÑLkÐÅ� ¡Øh½

ÏÉÐÂâËgÐ¹Ïc�Ä@µÏgÐ�ÐO��

�+ �É@ÁÐ¹� ÏÉÐÂâËgÐ¹Ïc� ÒdÁÊKÐG� gØi� Ä@µÏgÐ�ÐO� É@}gÏc
?dÁ@µ@ÂÌG��

�+ ÐµÏdâÌO�ÑLkÐÅ�Ä@µÐ¡Øh½�ÉÊ½ÐÅ�Ä@µÏÉ?hk?Êð¹ÐÅ�ÐLo�É�Ä
�ÏÉÏg?Ê_�ÐÁÉÐµÏc��

�+ ÃâÌð¹ÊSÏc�â¼@½É@Á�ÑÁ@µÐ¹ÐOÊ¹Ðµ��É�ÄÏcÏcÉÉög�¸ÊxG�ÑÁ@Ëi��
�+ ÃâÌ_ÉögÏc�Ä@µÐÁÙµ�@ÂÌG��
�+ ÄÐGÏc�igc�Ä@µ@ÂÌG�É�ÄÏcÏcÉÉög�âÑµÉ?ögÐð¹c�É�nhK��
�+ MâÌpÌðº±Ïc�ÒÉÏi�É�N?ÏcÏcÉÉög�ÄdÁ@±ÙK���
��+ ����?d]]]]]]Á@µ@ÂÌGÐ¹�ÏgÉÐ]]]]]]}�ÑÁ@]]]]]]_ÉÉög�É�N?cÏcÉÉög�Äd]]]]]]Á@±ÙK

cÉÉögÄÏcÏ��
��+ �hâËe� ÑÁ@µÐËgÙG� É� ÄÏcÏcÉÉög� ÒÉÏi� ÑÁ@pÌðº±� É� ÄdÁ@±ÙK

Ã±ÐKÏc�ÒÉÏi��
��+ �gØi�ÑµÐËg@¶¹É@µ�É�ÄÐµÏc�Ðð¹ÊS�?c?ÉÐÅ�Ð¹�Ä@µÐ¹ÐO�É�¼Ðµ

�MâËhÂÌGÏc�ÒÉÏi��ÙOÐo�É�N?cÏcÉÉög+��
�ÐµÏigÐ¹Ð½ÉÊG� ÒjâÌÅ� ÒÐºO� Ä?ÊâÌÁÐ¹� cgÉ?gÐGÐG

ÉMAGNITUDE �ÐµÏigÐ¹Ð½ÉÊG�ÒdÁÊK�ÉINTENSITY 

ÐµÏcgÏc� Ä@½ÙG�ÐËÐÅ� ÒjâÌÅ� ¸ÐË� ¸ÐËÏigÐ¹Ð½ÉÊG� gÐÅÐµ� MâËÉ
�Ðµ� ÒÐËÐwÉ@Á� ÉÐÔ� ÒÏhâËÊ}ÐG� ÐËÐÅ� Òi?É@ÌS� ÒdÁÊK� ÀðÚÐG

�ÏÉ?dÌâÌ¹+��
 �ÑËÏigÐ¹Ð½ÉÊG�ÒÏÉÏgÐµg?c@}@Ô���
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�ÒÏcg@ËcÐG� ÄÏcÏc� ÑïÁh}� ?c@LlâÌÔ� Ð¹� Ä?ögÙPlO
� &&� ÑËÏigÐ¹Ð½ÉÊG� ÒÏÉÏgÐµg?c@}@Ô� %%�ÑÁ?cÉÉög� qâÌO� Ðµ

g?Êw�Ð¹�MâËÉÐµÏc�ÐµÏigÐ¹Ð½ÉÊG�ÒhâËcÉ@w�ÉÏÉÐÂÌð¹Ù¶âÌ¹�ÒÏÊâÌw
�?dÁchµ+��

�+ ?dËÏi� hâËe� ÒÉ@Ô� ÑLk@ÔÐ¹� Ä?ögÙ}�� \�ÑÂÌHâÌK� ¸ÐËÏÊâÌoÐG
�öhOÊLµ� ÑµÐÌÒ½jÁÉigÐG� Ä@µÏÉ@ÌÁ@µ� É�G� ÒÉ@Ô� Ðµ� ÏÉ?hµ

�ÏÉÐLâÌGÏc�igÐG�Ä@ÌpÌ½gÐ}�ÒÐºO�É�ÄÐµÏc+��
�+ �¸ÐËÏÊâÌoÐG� ?dÁ@µ@ËgÏi� É@ËgÏc� ÒÉ@Ô� ÑLk@ÔÐ¹� Ä?ögÙ}

Ðµ�ÏÉÐÂGÏc�igÐG�Ä@µÐ¹ÙOÐohKÐ½�Ä@ËÏc�ÐÁÐ}Ïc�+��
�+ �Ò@Á?ÊK�¸ÏÉ�ÒÉÏi�Ñðº¶âËÊK�ÑÁ@µÐËÉ@ËjÌ­�ÐK@®Ìk�Ð¹�Ä?ögÙ}�

Ä@pâÌµ?ög�É�ÑlÌK@Â}Ê½�+�Ò@Á?ÊK�mÌK@Â}Ê½�Ðµ�¸ÐËÏÊâÌoÐG
�ÑK@µÐ¹� ÑK@µ� ÑµÐËÏÊâÌoÐG� MâÌÂâÌ½@Á� ÑÁ@pâÌµ?ög

?cÏigÐ¹Ð½ÉÊG+�Mk?ög� MpO� ÐËÏiØc�G� ÉÐÔ� rÐ½ÐÔÐµ
Òg?ÊGÐ¹� ·âÌÁ?ögÙ}� MâÌð¹Ïc� Ðµ� ÏÉÐK@µÏc�?dÌlÌK@Â}Ê½Øg@µ�

�N?cÏcÉÉög+��
�+ �É� ÄØc?ög�Òi@}�¸ÏÉ� ÏÉÐËÉÏi�Ñ_@ÁÐ¹� Ä@µÏi@}�ÑÁÉÊwgÏc

�Ñ½@�ÐÔ� Ð¹� ?c?ÉÐÅ� Ð¹� Ä@µÐÌË@GÏg@µ� Ð}g@G� ÑÁÉÊwgÏc
�Ä@µÏcgÐG�gÐkÐ¹�igÐG�Òg@p­+��

�+ � ÒÐºO� Ä?ÊâÌÁÐ¹� r?ÊâÌÅ� ÒÏigÐ¹Ð½ÊG� ÑÁ?cÉÉög�*�g��ÐºO�
ÐÁ?eØög� É� gÐL`âËög�ÒÐÁ?ÊâÌOÐG� +âÑO�Ä@ÌLkÐÅ� ¡Øh½Ðµ�N@µ@Á�

ÃâËhµÏcg@½ÙK�ÀðÚÐG�+�Ä@ËÐµÏcÉÊk�ÐÁ@µÉÊxG�ÏigÐ¹Ð½ÉÊG�ÀÐÔ
�ÐÂGÏc� Ð¶ÁÊw� ÄÏcÏcÉÉög� ÏÉ@½� ÏÉ@½� Ðµ� ÐËÏÉÐÔ
�gÐk� ÐÁÉÐµÏc� Ð¶ÒÐÁ@ËÙLkÐOÐð¹@O� ÉÐÔ� ÒÏÉÐÁch¶½Ðµ
�ÒÏÉÐÁÊGÐÁÙµ� ÒÙÅ� ÐLâÌGÏc� É� ÒÉÏi� ÑÁ@µÐÌË@oÙG
�ÒÏigÐ¹Ð½ÉÊG�ÑÁ?cÉÉög�ÒÙÅ�ÐÂGÏcÐµ�Ä@µÏgÉÐ}�ÙLkÐOÐð¹@O

�jâÌÅÐG�+�Ñð¹@kÐ¹�ÒÏÉÐÔ�¸ÏÉ�����qâÌO�?dËÉÉög�@ÌµgÊKÐ¹�
�ÀÐÔ�·âÌïÁ@½�Ð¹�hK@Ëi�ÒÏÉ@½�ÙG�Ðµ�ÐµÏg@¶¹É@µ�ÏigÐ¹Ð½ÉÊG
�ÏigÐ¹Ð½ÉÊG� qâÌO� ÄÉ?hµg@½ÙK� ÐÁ@µÉÊxG� ÏigÐ¹Ð½ÉÊG

ÐµÏjâÌÅÐG�+��
�+ � ¸ÏÉ� ÑÁ?gÐGÐºÁ@Ì}� âÒdÁÐÅ� ÑÁchµ� ÒhâËcÉ@w�� &&�É�  Ðk

�ÑË@ËgÏc�ÑÁ?gÐGÐºÁ@Ì}�É�ÏdÂð¹@G�âÒdÁÐÅ+%%��
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��É@ÁÐ]]]]¹�?hÁ?c@]]]]ÌÁ@P½Ùµ�ÀÐ]]]]µÐËÐG����@]]]]ÌÁÉc�ÒÏgÉÐ]]]]}�Ò@]]]]ÌÁ@P½Ùµ�

?dKÉÐÁ�ÑÂKÉðÚ@O�Òg?ÊGÐ¹+��
��+�Ò@ÌÁ@P½ÙµEarth Link��

���P½Ùµ�ÀÏÉÉcÐG�ÐË@ÌÁ@P½Ùµ�ÀÐÔ������Ð¹�?c@ÌÁÉc�Ð¹�MâËhÁÏc?c�ÏgÉÐ}�Ò@ÌÁ@
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�&��¯ÌºªK�%�MâËhÂâÌÅÏcg@µÐG�?c�+���Òc?ÉÐ½�¸ÏÉ�ÑÁ@µÐ½ÐÅgÐG�@ÅÏÉgÐÅ
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����Ð]]]]½ÐÅgÐG�É�Ä@µÐÌºÌLÌ]]]]kÐÔ�ÏiÙºÌº]]]]k�Ðð¹@p]]]]Ëög�É�Ä@µÐÌ¶ÌL]]]]kÛO
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���ÒÐ]]¶ËjÁ�ÑÁ@µÏögÙPl]O�ÒÏg@]]½e�Ð]µ�������Ð]]G�NÐ]]½j_�Ð]µ�Ã]]kÐµ�
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Of America ��
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�����ÒÐ]]]]]]ºO�?c����É@ÁÐ]]]]]]¹�@ÂâÌÆL]]]]]]kÏcÐG�Ò�����Ò@]]]]]]ÌÁ@P½Ùµ�
�?cÏgÉÐ]]]]]}�+���Ñð¹@]]]]]kÐ¹�Ð]]]]]Ë@ÌÁ@P½Ùµ�ÀÐ]]]]]Ô�����É�ÏÉ?giÐ]]]]]½?c�ÏÉ�
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��Ð]]]¹�Äcg?Ê]]]_�ÑÁ@ÂâÌÆ½Ð]]]ÅgÐG�ÑÁ@]]]µ@ÌÁ@P½Ùµ�ÃËhKÏgÉÐ]]]}Ð¹�Ð]]]¶âÌµÐË
�Ð]]]]]K@}Ïc�ÒÐµÐË@½gÐ]]]]]k�É�?d]]]]]Á@ÆÌS�g��É�gÚØc�g@]]]]]Ìº½�������

����Ð¹�ÐËÐÅ�ÒdÁÐ½g@µ���������É�?dKðÚÉÉ�É�Ð¶wØg@o�Ég@o������gÙS
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�]]]kÐG�ÑÁcg?Ê]]]_É�É�â¼?d]]]Â½�ÑÁcg?Ê]]]_�ÑÁcg?Ê]]]_�É�NÐGgÐ]]]o�É�ÉÊL
�Ä@µÐÌð¹@½�Ðð¹Ïe@Ô�ÑÁcg?Ê_�É�ÑË@ËgÏc+%��

���+�Ò@ÌÁ@P½ÙµThe Hom  Depot��
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������É�@¶Ëh½ÐÔ�Ð¹�ÐËÐÅ�ÒÐïÂÌkÊÁ����?chK�ÑKðÚÉÉ�+�Ð¹�ÐË@ÌÁ@P½Ùµ�ÀÐÔ
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