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˝aœÐœþœÈ¼ć¼ć=˚³œÈİ=Ûœ¹=₣œĆıÈğ¼ć=Ï¼›İ=ŽœŞćˇœ=¾œ¼ćÈþ¼ć⁄=þœÈ×¼ć=›²ÈŽÈ×¼ć=Ï×Èİ¼ć=þ¼„˚=Ïş˛œÈ²=ÏŞÈþ=ÏˇÈğ=þœÈ×¼ć=Ýı³œŽÂÈ²
¼ć=ŽœŞćˇœŞć=ÏŞÈþ=ÏˇÈğ=Èş³œĆıÈ×¼ć=˝œš=Ï−È˝=›ð˝=ş˝œğ=TÐœŞć=ÏˇÐ=³œş=›²Èþ=ĆŞćI=þœ¼ć³¼ć=ý„˝Èþ=³œ¼ćÈ¼=˝aœÐœþœÈ¼ć¼ć=Ï¼Üœ=
Ï¾×=˝È¼ć=›²ÈŽ¼ć=Ï×Èİ=›˝Å=þœ=Û²Á=Ï×Èİ¼ć=₣Èþœ=ÏŞ²=›¾á≈=Ï×İI=ÏŠœ¼ćć=ĆÈŞć=ý„˝Èþ=ĆŞćI=þœĆı=ñþÁĆ=ÏŽœÈÐ=ñÈþÁÈ˝¼ć=³œšœŞć=˘
˝Ðœ=˝È¼ć=ğœ›−=JJJ=è¹„=›²ÈŽ¼ć=Ï×Èİ=ý„˝ÈþI=þœÈ×¼ć=›²Žƒ¬=³„˝„È¼ć=₣œš=¹¼ćÈþ⁄=è¹„=˘˝−œ=₣È²=˝›¼ćÈŞć=›×Èþ=þ„›₣=Ûœ₣œÈ×¼ć=˝œÈ
š=³¼ćœ¹Ì²I=Ïþœ₣œÈ×¼ć=Ï˝œÈ²œ=ƒ¬œ¹Ì²þœ=Ï²ĆıI=›²ÈŽÈ×¼ć=Ï×Èİ˚=›²ÈŽÈ×¼ć=Ýı³œŽÂÈ²¼ć=ŽœŞćˇœŞć=ÏŞÈþ⁄=˘¼ć=Ž²Á=Ïþœ₣œÈ×¼ć=ÏŠœ¼ć=
ĆÈþ=ĆÈ¼I=Û³¼ćœ¹Ì=ĆÈþ=ĆÈ¼=˘Ćı=¾›L₣œŞć=Ûœşœ=˚=Şœ˚Şćœ=˝¼ćÈþ=ĆÈ¼⁄=ğœ›−=¼ˇÈğ=›²ÈŞć=Ïýœ˝œ=Ćğû=˘¼œ¼ć=₣œš=¹¼ćœ=JJJ=₣œš=¹
¼ćœ=Ş˛²=ÏİĞ=Ć¼œ¼ć=₣„È˛=˚Ï×İ=Ï−È˝=˘¼œ¼ć=şþÁĆı=›¾á≈=Ï×İ=¼œÔğœÈ×İ=Ï−È˝=_KaKoJ=¼ćœ=ÛœşÈ¼JJJ=›˛›∑ƒ=›×ÈŞć=ş¼=Ï×˛Èþ=ŠœĆı
È¼I=ÏşĆı=₣œÈš¼ć=ÛÈ¹Â˝=¾œˇ=˚È×¼ćI=˘Ćı=³„˝„È¼ć¼ć=ÛÈ¹Â˝=¾œˇ=þœÈ×¼ć˚⁄=è¹„=₣œš=›×ÈğĆı=ĆÈ¼=²œ=ÏşĆı=şÈL=Ï˛Èþ=ĆÈ¼=³õœÈsÈ
İ=˘˝Ðœ=˝È¼ć=Š˚Üœ=¾œ›¼ć=¼„ÈÐ¼ć=ğœ›−=JJJ=˚È×¼ć=¼Şćş=Ïˇœ²œ=ŞœŞć=˚È×¼ć=ğœ›−=˛œ¼œ¼ć=˘Ćı=şÔ˛Áœ=CÈÞ⁄=
=
˘Ćı=Ćğ=şÌ₣œ²œI=İÒ²ÁÈ¼ć˛œ=JJJ=²œI=˘Ćı¾œÈ¼˚=˝aœÐœþœ¼ć=şÌ₣œ²œÈ˝=şÔWœŞć=Ûœ²Èğ=¾„ğ=ĆÈŞć=ŞœÈ¼⁄=˘¼œ¼ć=þÈ¼=Ûœ¼ć=˘˝Ðœ=ŁÐ²œ
⁄=Ş›×˚=˘Ćı=ş¼=ŁÐ²œ¼ć=Ï˝œÈ²œ=›ĆÈş¼=−œÈ˝=²œ⁄ 
 
Ýœ˝œþ=ÛœÈş=Û²œŞćœÈş=ÏşĆı=Ï¼Üœ¼ć=ˇþÂ=›×ÈŞć=˘³œÈ¼ćI=ğ¨Á=˘˝₣œp=ˇ≠=Š„›¼ć=˝¼ćœ=²Şć=Şœ¼œ¼ć=ş₣Şć=Ï¼İ=›˝š„=¼œ›ÜÈþ=Ýœ˝œ›þ=
˝¼ćœ=JJJ=ş¼=¼Èàœ¼∑ƒ=˝È¼ć=Ï×Şć=×„∞³œÈ¼ć¼ć=Ïş³œĆı¼ćœ⁄=˘˝ÈİœÐœ=ˇ≠=³œ¼ć=˝È¼ć=›×Èþ=³œ¼ćÈğ=ñÈþÁÈ˝¼ć=³œ˚²œ=³Zœİ=Ðœ˝œI=¼œ›
˝=Ï₣œÐ=Ðœ˝œ¼ć=ÛÈ¹Â˝=˝È¼ć=³œ˚²œ=×„∞È×Èİ¼ć=¼ć¨Ì=Ïş³œĆıÈ×¼ćI=˘Èþ=˚Ï×¼ć=ÛœŞć=₣œ−œ=›³š„=³Zœİ=Ðœ˝œ¼ć=Ï¼›İ=ĆŞć⁄=þœĆı=Ýœ˝œ›
þ=ĆÈþ=Ï×˚Şćœ=¼œÜ›þ=Ï¼ćœŽˇœÈ¼ć¼ć=›¾þ¼ć=³ÈÜI=˘Ðœ=ĆÈþ=Ï×˚Şćœ=›²Žƒ¬=ÛœĆıÈ²¼ć=›¾þ¼ć=³ÈÜI=Û¼İÁ=×„Ćı=Ï×Èİ¼ćĆı=˘˝Ćı=ÛœĆı²⁄
=þœĆı=Ýœ˝œ›þ=˝¼ćœ=ÛœĆı²=Şþ¨Þ=þ„›₣=²œ=₣È¼ćœI=₣¼ćÈğĆıI=ĆþÁœ=ĆÈŞć=ÏˇÈğ=ÛÈ²˝=ĆÁœ³œ=þ˛²=Ž›Ðğ=ÛœĆı²=ÛŽˇ¼ć=şœÈ³¼ć=₣Èþœ
=›ˇÈğ=Ï˛Èþ=ÛœşÈ¼I=Ï˝²²œ=þ˛²=þ„›₣=Û²„ñÈ¼İ˝œ¼ćÌ⁄ 
 
ˇ≠=³œ¼ć=˝¼ćœ¼ć=ş₣Şć=Ýœ˝œ›þ=ĆŞć=˘Ðœ=ÛœĆı²›şu⁄=þœĆı=˘³œÈ¼ć¼ć=₣œ²„ÈĞ¼ćœ=şŽœˇ=−œÈ˝⁄=¹²Ì=Şœ¼ćœ=þœÈ×¼ć=¼à„˝=−œÈ˝I=ˇ≠=ÏŠœ
¼ćÈ×¼ć˚=¼à„˝=−œÈ˝⁄=C›ğ=›¼›²₣Şć=şœ¹œ¼ćÞ=ŁÐ²œ⁄=Ïş›×²˚=þœĆı=ŁÈÐ›šğ⁄=›˝Å=˘³œÈ¼ć¼ć=˝þÂœ¼ć=›˝š„Ðœ=¾„ğ=ĆÈŞć=›ˇÈŞć›šğ⁄=Ï
¨œÈ¾=˚=¼Ì¼ćÈn=˘˝œĆı=šœÈ×=ÝıÈð=›ˇÈŞć›šğ=Ûœ¼ć=¾„ğ=˝È¼ć=ÐŠÂÐœ=ĆœÈþ¼ć=ŠœÈ³=ŽXÈğ=ÝıÈð›šğI=ÏşĆı=ÛœÈğœÈþ=×„∞³È¨¼ć=C›ğJJ×„
ÈÐœ=C›ğ¼ć=İëI=˘˝Ðœ=˘³œÈ¼ć¼ć=Û²ÁÐœ=˚³œÈ¼ć¼ć⁄=ş¼=İœ∑i=ĆÈŞć=ÏˇÈğ=ÏšÈğ¼ćœ=šœÈ×=ÝıÈð=Ï×È˛I=¼œ¼œ=₣ÚþI=ĆœÈþ=Ï²¾œÈ²œ=ÐŠÂÐœ=
Ûœ¼ć=¼„˝=›×ÈŞć=˘˝Ð„=Ł²=¼ćjÆ=¼œ¼ć=ĆÈ_šI=¼Á›jÆ=₣Úþ=Û−Š=¼ćjÆ=þœŽœ⁄ 



 
³È¼ć¼ć=›×²=Ş˛²=˝þÂœ¼ć=×œĆ=˝œŞÂ=ÏİĞ=˝È¼ć=˘Èş=¼œ›Ü¼ć=Ïğœ˝=›¼₣ĞÂI=ÏşĆı=¼œ›Ü¼ć=ÏšÈğ¼ćœ=ĆðœÊ=Ï×È˛=JJJ=›þ²Ž²I=˘˝=¼„›ÜI=˘
˝=¼Ýı=Ûœ¼ć=˘˝Ðœ=¼œğ˝=˝Ì=ÏŞ²=˛„aŽÈš⁄=þœÈ×¼ć=¹¼ćœ=ĆŞćI=ˇœÈš=×›Ü=›×ÈŞć=¼aœ¹œ=ĆŞć⁄=¼ÝıÈŞć¼ć=¼Şćş=şÈþÈ¼ćœI=¼„›Ü¼ć=¼Şćş=ĞœÈÐ¼ć
=Ï¼›İI=¼œğÈ˝¼ć=¼Şćş=¼œğ˝⁄=Ïİœ˝=ÛœÈšI=›³þœ=₣œ¼ćœ=ÏˇÈšI=Ïİœ˝=Ï¼›İ¨Þ=−œÈ˝=²œ⁄=¼„›ÜÈ˝=×„J˘˝Ðœ=−œãÜI=¼ÝıÐœ¼ć=ˇœÈŞć=Ć
œþ=›×ÈþĆı=˚¼ćœ=ĆœÝı₣œÝı=˝È¼ć=Ï˝aÈ×=¼Èğ›šğ=Ï₣È¼ćœ=²œ=¼œ¼œI=Ûœ¼ć=Ćı@þ=˝Ì=Ï²È¼’=˘şÈ¼¼ć=Ï˝œÈ²œ=×œ₣=ÛœÈš’=Ï¼ćœŽĆı=›×Èþ=
ĆŞćI=˚¼ć=ƒ¬œ₣Ì=Ýœ˝œþ=þœĆı=›×Èþ=ĆŞć⁄=İ¼ćÌ¼ćÈ˝=Ć›¼ć¼ć=ğ„ð=²œ=˝È¼ć=›×Èğ=ƒ¬œ₣Ì¼ć=Ýœ˝œ›þ=˝¼ćœ=şĆŽ=ĆŞć=²œ⁄=˚¼ćœ=Ûœ¼ć=¼œ›˝=Şœ=¼È
ğ›šğ=þœ¼ć=şÔ›¨ä=¼ćH³=˘¼ć˝₣==
=
˚¼ć=ƒ¬œ₣Ì=˝œğ=Ýœ˝œ›þ=˝¼ćÈþ=˘Èş=C›ğ=Ï˛ÈŞćÈšI=ğœİ=Ï³Èþ˚=ÛÈ²˝=ĆaÁœ³œ⁄=˘È×Èİ¼ć=³„›ğİ=Ï˝ş=Ï×È¼I=þœ¼ć³¼ć=ğœİ=Ï½¼ćþ=
ŞœÈ¼=˚È×ÈİI=þœ˚=Ûœ¼œ¼ć=˚È×¼ć=Ïş³œĆı=Ï½¼ćþ=›×Èþ=ŠœĆıÈ¼=²œ⁄=˝œ¼ćÞ=˘Ðœ=ĆþÁœ=JJJ=˘Ćış¼=›¼ćÈ³œÐÂ=›ğ˛Èþ=ĆŞćI=þœÈþ=×„È×Èİ¼
ć=›¾þ¼ć=ÏŞ₣²=ş√³˝Â=˛œ¼ćœ³=ĆŞćI=Ï¼Üœ=þ˛²=¼Ö=ĆÈŞć=ŞœŞć⁄=þœĆı=¼œ¼„¼ćœ=¼Èğ=›×ÈŞćÈšI=˘Ćı=¼œˇœÈ²¼ć=›¾þ¼ć=¹œÈ²¼ć=Ïˇœğœ¼ć=²ÌÈŠ=
›¼Š„›ğ=Šœ³œ=ÛœÈš=˚¼ć=ƒ¬œ₣Ì¼ć=ğœİ⁄=Ø¼œ¼„=ÏşĆı=ğœİÐœ=è¹„=›²Èþ=›×²I=þœ¼ć³¼ć=˚È×Èİ=ŠÈğ=ŞœÈ¼œ⁄∞=˚¼ćœ=˛a„ÈŽ=Ï×È˛=şþÁĆı=ğœİ=
ÏşĆı=Ýœ˝œÈþ¼ć⁄=Ï¼ćÈ˛=ÏˇÈš=›¼Š„›ğ=›×ÈŞć⁄=ğœİ=³œ˚Şćœ=ÏˇğI=›˝Å=˚³œÈ¼ć=›¾á≈=¼ćœŽÁ=Ï−È˝=˘₣²›˝=şœ˝œÂş=Ï−È˝=Ï¼ÈŠ=Ï×˚Şćœ
=Ćœ›þ=Ï¼Üœ=›Ý›łÏŞć=¹Ì¼ć=³œÈŞć=˘È×İ=Ï−È˝=˚Ï×İ=ŠÈğ=ÏŞÈþ=³œÈ¼ćI=›˝Å=ğœİ=ÏŞÈþ=³œÈ¼ć=²œ⁄=Ćœ›þ=Šœğœ²=ŞœÈ_š=˘È×İ=Ï−È˝=
˚Ï×İJJJJ×„Ćı=Ï×Èİ¼ć=Ïş³œĆı=þœÈ˝=ˇœÝÂ=Û¼=Û²œ¼ć=›×È_šI=şœ˝ÂœÈş¼ć=₣œ›ğ˝=×„ĆıÈ×Èİ¼ć=Ïş³œĆıÈŞć¼ć=ŽÈ²Á=˛œ²œ›³²œ¼ć=¼Á¼ƒ∏œ=Ï¼
İ=₣Žœ×œ¼ć=˝È¼ć=Ï¼ćÈ˛Èš⁄=˘Ćış¼=ƒ¬œ¾œ›¼˝=ŁÐ²œ⁄=›˝Å=ğœİ=ŞœÈ¼=˝Ì¾œÈ¼’=ÛÈ²˝=Ï¾È¼›ŠÈ∑i=˘=¼œ›Ü¼ć=ÏšÈğ¼ćœĆı=ÏşĆı=ğœİÈ
˝=˝¼¼ć=›×ÈŞć›šğ=˘È×Èİ⁄=›¾á≈=Ï×Èİ¼ć=³›¼ć¼œ¼ć=Û−Š=þœ¼ć=ğœİ=˝¼¼ć=˘È×ÈİI=˘šœÜœ=Ï˝œÈ²œ=³−=Ï²Ćı⁄=˘Ćı=Ćğ=şÌ₣œ∑iI=˘Ćı=Ć
ğ=˝aœÐœþœÈ¼ć¼ć=Ï¼ÜœJJJ=²œ=˘˛È²œ=şÔWœ=Ðœ²œ=›ð˝=ĆÈ¼=²œ⁄=˚³œ¼ć=Ï−È˝=ÛœÈş=Ïşœ²œI=Ûœ₣¼ćœ=³œðœĆı=ŠœğI=ˇ₣I=›Š›²I=ñþÁĆ=ñœ
Şć=˘˝Èİœ=Ð²⁄=þÈ¼Ćı=˚³œ¼ć=Ï−È˝=ÛœÈş=ĆıÈğ˝Ð»›²˝=Şi~I=ÏşğÈ½œ²I=Ûœ₣¼ćœ=³œðœĆı=şœ˝ÂœÈş¼ć=Ž²Á=Ćœ›þ=Ûœ¼ć=ĆþÁœ=˝¼ćœ=¼œÈŁ
¼ć=Šœ₣ÜœşÈ₣þ=þœ¼ć=ş¼=ĆœÜÈˇœÜI=˘₣²›˝=þœ¼ć=Ïšœ^=ş„à¼ć³œ²œ=˝œ²Ðœ=³ŞÂ∑i⁄=˚¼ćœ=³œðœŞć=×œ›₣=Ï₣›İ²I=ÏĆÈ¼ćœĆı²=Ûœ¼ć=Ï₣ÈŞćJJ
JJ=þœ¼ćœ=Šœğœ²=ŞœŞć=È¼İÁœ˛œ²œŞć⁄=Ûœ₣¼ćœ=³œðœĆı=ÛœÈ³ğI=Ûœł—¼ćI=Ûœ₣I=ÐÈ₣ÈÐœ=Ûœ¼ć=¾œÈğœ=şÈàİ=Şœ=¼ÈÜœÈğœ˝È×¼ć=˛œ×Á⁄=Ûœ
¼ć=˚Ï×İ=Ï−È˝=ÛœÈş=›¼È¨œ¾=Ûœ¼ć=şi~œş=¼aœ›ŠÈŞć=¼ćœ˛œ¼ć=Ýı³˝¼ćÞ⁄=Ćœ›þ=Şœ¼œ¼ć=×ÚİÁ=₣È²=˝›¼ćÈŞć=Ï×ŞćI=˘˝=¼ćœŽœ=ÏŞ²=Û²Á=¼ćœ
ŽœÈ˝=Ýı³ÈýÍ˝²=³œðœÈ_š²I=şÌ₣œÈ∑i=Ïş›×²=˝Ì=ÝıôøœşI=›˝Å=þœ¼ć=Ï−È˝=Ï¼İ=›˝š„Ðœ=×ÒÈ¼ć=³ÈÜ=ÛœÈš=şÈþŽ=Ş„¼˝I=Ï¼Üœ=›ÝÈłœÈ
þ=›ˇÈŞć=¼„ÈğÐ=›¼u=ĆÈŞćÈšI=þœĆı=ğœİ=JJJJ=ÏšœÈÐœÈğœÈ˝¼ć=¼œÜ⁄=¼Èàœ¼∑ƒ=²œ=˝È¼ćĆı=ŞœþœŞćœÈþ¼ć=ÏŠ«§œ=JJJJ=þœĆı=ğœİ⁄=
=
Ûœ¼ć=˝Ì=₣Žœ×œ¼ć=×ÚİÁ=JJJ=Ïšœ^=Ï²Í˝œ=˝È¼ć=˚³œ¼ć=Ï−È˝=ÛœşÈš=×œ›₣=Ï₣›İ²=Ûœ¼ć=›˝š—=ÏĆÈ¼ćœĆı²I=˚Ï×¼ć=ÛÎ¼¹=³œşÈ³œÐÂ=›šğ=
²œI=þœĆı=˛¼¼ć=ĆÈŞć=›ˇÈŞć›šğI=˘³œÈ¼ć¼ć=Ïş³œĆıÈŞć¼ć=ş„›²›×Â«§=C›ğ=š„ÈÐ=ŞœŞć=Ï²Í˝œ¼ć=›×È˝I=₣œ¼ćœ=ŞœŞć=›þ²Ž²ĆıJJJ=Ï²Í˝œÐœ=˘˝œ=
Š„³=˝È¼ć=−œ˝œ=¼r=ÛœÈ¿ΩŞćœƒ~=›²ÈŞć=²×ÌÈþ=Ł„¼ć³œ˝=Ï˛Èþ=−œÈ˝JJJ=˘Ćı=Ł—¼ć³œ˝=˛œ˚Şćœ=Û¼ƒ∏œ²=˘˛œÈ²⁄=½Èğ=şÔWœ=Ðœ²œ=˛„¼=şĆ
Ž=²Şć=ÛœÈ¼ćœ=ÛÈ³¨œ¼ć=ñÈŞćœŽ²⁄=
=
¼ć₣ğœ=˘Èş=ÏˇÈš=˛„ŠÈ¼ćœ=˝œŽ=ÏİĞ=˝È¼ćI=˚¼ć=˝œš=Ï−È˝=è²Èþ=ĆÈ¼=ÛœÈ¼ćœ=ÛÈ²˝=˝−œI=þœ¼ćĆı=Ž²Á=Ûœ₣œ¼ć=˘˛œÈ²=ÛœşœI=ŽÌ¼
²=ĆœÈþ=›²ÈŞć=ÛœşœI=ÏŞ=Ï˝œÈ²œ=₣„ĆÒÈþÂ=Ûœ₣œ¼ć=›×È˝=š„ÈÐ=ÛœşÈþ=³œÈ¼ć=Ïş³œĆıÈ×¼ć=C›ğI=þ˛²Ćı=Ûœ›₣=ĆÈŞć=Şœ¼=Ï˝œ²=şi~œş¼œ×Ì
¼ć=ğœİI=˘ÐœĆı=˘˛œ²˝œ¼ć=›²Şć₣I=ƒ¬ŞćÔ=›¼Šœ¼ć³›þÈ×¼ć˚=þœ=Žœ²œ=Ï²Ćı⁄=˘Ćı=¼ć₣ğœÈ˝=›Š›²=Ûœ›₣=˝„›Ü=¼š¼ć=¹È¼ćI=þœĆı=¾ŞćÐœ=˘˛²=
˘˝Ð„=˝₣⁄=şœĆş=˝È¼ć=¼Èğ›š=Ûœ›₣=˝Ì=Žœ²Èþ=ŠœĆıI=ğ@œ=³œÈ_šI=¾Şć=³œÈ_šI=şÔÈ˝œŠ=ŞœÈ_š=²œ=›˝š—ÈþĆı⁄=Û¼ÈİÈĞ=¼ğğœ₣I=›
˝š„Ćı=¼ğÈþ=ĆÈ¼=²œI=Ûœ›₣=Žœ²Èþ=ŠœĆı¼=²œ=›˝š—ĆıI=þ„›₣=è¹„=¼Èğ=ŞœÈ¼=Ïþœ₣œ¼ć=ŽÌ¼È²¼ć=˝−œ⁄=Ïş=¼Èş=ÛœÈšI=₣„˛=›²Š„=˝È¼ćI=¼
ğÈþ=Ćı_šœ=ĆÈğ=þÈ¼=¼Èğœ=JJJ=ŽœÈ²œ=Ïþœ₣œ¼ć=˘Ćı=ğ@œJğ@œ=¾œ¼=˝þ=²˝ğI=þœ=Ûœ›₣=Žœ›²⁄=þ„›₣=Ïş³œĆıÈ×¼ć=¼İ=˝¼ćÈþ=³œÈ
¼ćœI=ˇÈ¾Â=ş∑iœÈ²¼ć=¼×Èğ=×İ¾›¼ć=Ïşœ²œ=›²ÈŞć=ÏŞÈþ=³œÈ¼ćœ=˘˝=₣ĆœŽ²=Ï−È˝=Ûœ¼ć=˘˝=₣ĆœŽÈ²¼ć=˝œÈš⁄=ğ@œ=˝ÌÈş¼ćÕ=Ûœ›₣=Ž
œ›²=³È−=−œÈ˝=ÛÈ²˝=Ïş³œĆı=þœÈ×¼ć=þ„«§=˝¼ćÈþ=ĆŞćI=›×Èþ=ĆŞć=Ûœ²àI=İ¼ćÌ¼ć=Ï×˚Şćœ=˘ş¼=Ïþœ=şœ¹œ¼ćÞ=¼Áœ³œ¼ć⁄=³aœŠ=₣œĆıÈğ¼ć=›
¾þ¼ć=˝œŽ=˝¼ćÈğI=þœ¼ć=Ž²Á=³œ˚=³Zœİ=Ðœ˝œI=˘Ćı¼ć˝₣=³aœŠ¼œ¼ć=˝œŽ=˝¼ćÈþ=³œÈ¼ćœ=˘˝Ćı=›×È²⁄=Û¼İÁ=›þ²=şäœĆ=Û∑i¼ć=Û∑i¼
ć=˘Ćı=˝œŽ=ÏŽœÈÐ⁄=þ¼„˚=Ïþœ₣œ¼ć=₣„˛=Ï−È˝=è²Èþ=ŠœĆı⁄=
=
Ûœ³›²=Ïþœ=ş¼Ćı=ŽœÈ²²I=›˝Å=˘ş¼=Ïþœ=¼œĆıÈ¼ć¼ć=ŁÐ²œI=ŁÈ¼ć¼ć=›¾þ¼ć=Û²Á=ŁÐ²œ⁄ 
 
ÏşĆı=ŁÈ¼ć¼ć=ŁÐ²œ=Ïþœ₣œ¼ć=₣È²¼ć=ŁÐ²œ=þœ=Ûœ›₣=Žœ›²=²œ⁄ 



 
Ï˝œÈ²œ=›¼³×=ĆÈ¼=²œ=Ïþœ’ 
 
›¼³×=ĆÈğ=Ûœ₣œ¼ć=ĆÈ¼=Ïþœ₣œ¼ć=ĆÈ¼=²œI=¼Èğœ=JJJJJ 
 
˝œ›Ć›²Èþ=ñÈ¼İ 
˝œ›Ć›²=è≠=˝¼ćœ=˛„¼=˝›ð²=˝œŽI=Ï˝œ−œŞć=₣Òğ=˝œ›Ć›²=ğ„›˝ÈŞć=−œÈ˝=þœ=Žœ²œ=ÛœÈ¼ćœ=˝›ð²I=˘ĆıÐ„˝„=Žœ›²=ÏŞ=˘Ćı=›¼ĞÈŞć=ÛÈ²˝=
İœ˛œ=ñİœ˛œ=−œÈ˝⁄=þœĆı=˘Ćı=Ï¼œÈ²¼ć=²œ₣=Ï×˚Şćœ=Şœ˝=¼ć₣ğœ⁄=Ïş˝−œ=¼Èğ=è≠=˝¼ćÈþĆı=˚¼ć=¼ÈÜœ=›×›×=˘Èş=₣œ›Ð¼ć=ÝıðœÈ²=¼ş
ğ⁄=˚¼ć=˘˝=³œÈİ=¼ćœá≈œ=ĆŞćI=Û²Á=³œÈİ=šœˇğ=−œÈ˝I=šœˇÈğ¼ć=ˇÖ=Šœ›¼ć›×È˝I=›×›×=≥ş„à¼ćÌµ=˘Èş=¼şÈþĆı=ÏşĆı=ˇÖ=ÛœÈ¼ćœ=Ï¼ÈÜ
=Ïˇğ⁄=Žœ₣œĆıÈŞć¼ć=₣„È˛=Ïþœ₣œ¼ć=˝−œ=ÛÈ²˝=èÈ²›š=I=¼ć₣ğœ˚=¼ÈğI=›˝Å=˘Èþœ=›×²=³È¼ć=þ„›₣=˘Èğ’=›˛È×=Ï³Èğ=ş¼=³œ›˛=ÝœÈ
ğ=ÝœÈğ=ÏŁœÈ¼ć⁄=˘˝Ðœ=èÈŞćœ¼ć=ÛœŽ=Ï¼ÈŠ=›×ğœ₣I=×œ₣=Ï³ğœ₣=×„=ĆœŽœ¼ć=Ðœ˝œI=İœğœÈ˝=ÛœŽ=Ï˝ÈÐ=˝„ÈÐ=›¼›pÆ=˝È¼ć=Ï×È¼I=ŽœÈ²
œ=˘Ćı=İœğœ¼ć=₣Èþœ=Ûœ›₣˚=Ï˝ÈÐ=˝„ÈÐ=›¼›pÆ=ĆÈŞć=Ïˇ›š=˝þ=›×²=ÛœÈˇI=›˝Å=›˝²ğ=Ï˝=þœ=¼„žÈþ=³œ›¼ć=²œ⁄=˘È×¼ć=₣Èþœ=Ûœ›₣=Û
Èþœ=Ï¼œ˝œÈşœ˝œ=²ĆıI=İĆÈ¼ć=ŞœĆı=₣œğ=›²ÈŞć=JJJ=˝aœŠœ=₣œğ=›²ÈŞć⁄=þ„›₣=¼ğÈ¼=è¹„=˝aœŠœ=₣œğ=›²ÈŞć=JJJ=₣œÈğ¼ć=²ÌÈŠ=˘Ćı=₣œ›ˇÈ×¼ć=
₣Èþœ=ÛÈþœ=Ïşœ²œ=›²ÈŞć=ŞœĆı=²œI=ş›þÁ=¼ğÈþ=Û®=Ïşœ²œ=›²ÈŞć=ŞœĆı⁄=Ûœ₣œ¼ć=İ¼ćÌÈ¼ć¼ć=Ûœ¼ć=Ï˝œÈ²œ=×œ₣=Ï²Ćı=⁄=ŽœÈ²œ=ˇþ=₣œÈş=
İ¼ćÌ¼ć=Ï−È˝=˘˝Ðœ=ÛL=¼œ×=ÏˇğI=ÛLĆı=¼ÈÐ⁄=ÝœjÆœÈ¼ć¼ć=˝œÈš=Ïˇğœ₣=¼ğğœ₣=Ûœ¼ć=₣œ›ş˝=ĆÈ_š=²œI=˘Ćı=¼ŞćÈş=Ûœ¼œ¼ć=¼œ_Šœ=
˘ğ=²œ›˝Õ=Şœ¼ć=ƒ¬œ₣Ì=˝„›Ü=¼šÈ¼ć¼ć=Ýı³¼ć=Ï½¼ćœ¼ćI=¼œ›Ü=ÏšÈÜ=ŠÈğ=ÏˇğI=Ûœ¼ć=Ï½¼ćþ=˘ğ=²œJJ=þœ¼ć=¼œ_ŠœÕ=Ïğœ˝ğ@œI=¼ğÈ¼=È
Šœ¼ćœ˝œ¼ć¼œ¼ćÌÈ×¼ć=Ûœ¼œ¼ć=Ïğœ˝ğ@œJJJ=ĆaÁœ=Èˇœ=Ïğœ˝ğ@œ=ÛœÈš=ş¼Ðœ=ŞœŞć›²I=›˝Å=Ïş³œĆı=›₣²Èş=CÈğœ=ğ@œ=¼ćœ˛Èþ=Ï×Şć=
²œ⁄=˝þÂœ=ŠÈğ=ÏˇğKKK≥¼Èğ=−œ₣ğI=Ï¼İ=ş₣Şć=›²ğI=˘˝Ðœ=›şˇœÈ¼ćÐ=ÏŠÈŞć=›²ÈŞć=¹¼ćœğµ=Ûœ¼œ¼ć=¼ğÈþ=ğœˇğ=İœğœ=èÈŞćœ¼ćÈ×¼ć=˘
Èþœ=¾œğ¼œşþœ₣=ÛœŽ=›¼pÆÌ=˝È¼ć=›×ğœ₣I=Û®=₣×=Ï˛ÈŞć›š=I=şœ₣œ²Á=Ï²İœ=ĆÈŞćÈš=›˝š„=₣È²=˝È¼ćœ=²œ⁄=ŽÌ¼È²=¼œaŠœ¼ć=Ž²Á=Ï²İœ
¼ć=×¼ć˝œ¼ć=ÛœÈšI=ƒ¬œ₣Ì=È²Ćı=Û−Š=¼œ_Šœ=ĆŞćI=˘Ćı=ş¼=ŽÌ¼È²¼ć=Ž²Á=È²İœ¼ć=×¼ć˝œ¼ć=ÛœÈš⁄=˝Ì=›²ÈŞć=¼œaŠ¼’=˚=ŠÈğ=ÏˇğI=Ï¼ćÈ˛=Ï
ˇğ=›þ²ÈÐ=¼œ_Šœ⁄=˘˝Ðœ=›¼ÈŞć=›×ğœ₣=İœ›∑i³„È¼ćI=İœğœ=Žœ₣œĆı=Èşœ²œ¼ć=˝œŽ=˝È¼ć=þœ¼ć³¼ć=ÏşĆı=₣œğ=Ûœ₣œ¼ć=Ćœþ=›×ÈŞć=³œðœŞć=₣
ĆœŽÈ²¼ć=˝œÈš⁄=˚Ï×İ=Ï−È˝=Ïşœ²œ=ÛœÈş=˝œaŠœ=›˝Å=˚=Ï×Èİ=˝œ›¼ćˇ¼ć=Ï²ĆıI=˚Ï×Èİ=ÏŞ=˝Ì=ÛœÈš=þœ˚=Žœ›²=²œI=ş¼Ćı=Ïþœ=˘È×
İ=Ï−È˝=ŞœŞć⁄=Ïşœ²œ¼ć=¼œğœ=²˝İœ=˝¼ćœ=Ćœ¼ć=Ûœ¼ć=˝þ=ˇŞć²œ=‰þ¼ćÌ=ĆÈŞć=Ï½¼ćþ=ŞœŞć=˚Ï×Èİ⁄=İœğœ=Žœ₣œĆıÈŞć¼ć=˝œÈš˚=Ûœ›₣=ÏŠœ
¼ćœŠœğœ²˝œ¼ćÌI=Žœ₣œĆı˚=Ûœ₣œ¼ć=˝œÈš=ÏŠœ¼ćœŠœğœ²˝œ¼ćÌ=JJJJ=Ï˝œÈ²œ=›×²=Žœ₣œĆı˚=Ûœ₣œŞć=ÏŠÈŞć=¼şÈ¼⁄=¼ćœÈp=¼a=¾Şć=ğœÈˇI=è
ÈŞćœ¼ćCÈğœ=Ûœ¼ć˚=¾Şć=³œĆıÈŞć=Ï×ŞćI=Ï˝œ−œ˚=C›ğ¼ć=İë=Ćğ=èÈŞćœ¼ćˇ„Èğœ=¾ÈŞć=˘₣²=›ŠÊ˝œ¼ć=˝È¼ć=Ûœ¼ć=˝œaÈ×I=˚Ï×¼ć=ÏŠœÈ˛=Ûœ›
₣=þ˛²=Žğ=È×›˛=JJJ=C›ğ=₣œÈ²=˝Ì=ŽœÈ²œI=Ï˝Ýı=₣¼ćğ=JJJ=ş˝œÈğ=˘Ćı=ˇ¦œÈ₣¼ć=˘˝Ž²È˝=Ûœ¼ć=³œ˚Şćœ=ŞœÈ¼=²œI=ˇ≠=Ćœ›¼ćÈŞć=Şœ
¼œ¼ć=₣Èþœ=Ïş˚=Ćœ›¼ćÈŞć=ÏˇğI=şäœÈĆ=˘˝Ðœ=×„ÈÐœ=˝È¼ć=Ćœ›¼ćÈŞć=ŞœŞć⁄=Ï²İœŞć=ÛÈ²˝=˝−œ=¼ğÈþ=ĆıÈ_š=˝È¼ćI=þœĆı=Ïþœ₣œÈ˝=¼ğ›
š=˘ş¼=˝−œ=Ï˝=ÏİœÈ²’=Ûœ₣œ¼ć=˚Ðœ=ĆŞćþ=˘¾œÈ¼Ćı=ÏİĞ=ĆÈŞćÈš=I=Ï˝Ýı=˛¼¼ć=³œŞć›²=þœĆı=₣œ−œÈþ=˘˛È²œ=›şa×„¼ć=³›¼ćI=Ûœ¼ć=¾œ›
¼=˘˝›×²=›ð˝=È½¼ćþ=ÛœşÈ¼⁄==
=
Ï₣Ž=Ï₣ÈŞćÐœ¼ć=›¼ÈŞć=›×ğœ₣=¼ćœ²œŁœÈÐ⁄=˝œaŠœ₣œÈğ¼ć=Ï×œ˝œ²=›šğ=Žœ₣œĆıÈŞć¼ć⁄=Ï₣ÈŞćÐœ¼ć=Ćğ=›Ð›¼I=Ûœ¼ć=˚¼ć=ÛœÈš=×„ÈÐœ=¼œ_ŠœI=
Ûœ›₣=¼›ğ=˚×„ÈÐœ=˝œÈğœ=È˝Èá≈œ⁄=Žœ₣œĆı=˘˝›×²=ŠÈğ=Ïˇğ=I=˘È×¼ć=₣„È˛=˘˛²=¾œþ=þ„Èğ=Ï×È¼=Ï˝’=˘Ćı=Ûœ›₣I=ÛœŽ=×„³„È¼ćĆı=Ûœ
¼œ¼ć=₣œğ=›²ÈŞć=ÏŞÈþ=ĆÈ¼=Î²Ćœ›ÐÈþ⁄=ÛÈ²˝=¼ćœþ=ĆÈ¼=˝œŽ=ÏİĞ=ĆÈþ=JJJ=ÏÐ»²=ŠÈğ=ŞœŞćI=Ï¶İÈ²Ćı=−œ›˝=¼œ›˝=¼ćœÈþ=⁄=Ûœ¼ć=›³=
˘½CÈğœ=¾œÈğœI=˚Ï×¼ć=şÈL=Ûœğœ³=ÛœÈš=I=₣œ›ş=¼Èğ=ÝœÈ˝I=˘˛È²œ=ŽœÈ²œ=¼ćœÈþ=˝þ=Ïğœ˝=ÛœÈşI=¼Èğœ=˘Ćı=İ¼ćÌÈ¼ć=˝Ì=ÛœÈš
’=ˇœÈŞć=èÈŞćœÈ¼ć¼ć=ˇÖI=Ï³ÈÐ=˝þ=Š›¼Â=ŽÈ₣=ÏˇÈš=I=ˇþÈ¼ć=Ï²Ćı=¼ğ=Ûœ¼ć=˘×„ÈÐœ=ğœÝı=ĆÈŞć=ÏˇÈš=I=þ¼„˚=³„≠Ğ=₣œ²„ÈĞ¼ć=Ïğœ¾I=š
œÈÜ=²œ⁄=Û¼İÁ=×„=³Şćşœ=ÛœŞć=ĆŞćI=›Ð›¼=Ï₣ÈŞćÐœ¼ć=ćŽ²Á=½ğ=ĆŞć⁄= 
 
³œ³=˝¼ć›š=¼ğÈþ=³œÈ¼ćœI=Ïþœ₣œÈ×¼ć=ÛÈ²˝=Ðœ˝œ=Ïþœ₣œÈ×¼ć=˝œÈš=ş¼=ÛœÈš=I=Ïþœ₣¼ćœ=ş¼=¾s¼ćÏğœ˝⁄=Ûœ›₣=¾s¼ćÈğœ˝=²Ćı=I=
ˇ¦œÈ₣=−œ›˝I=Šœ›Ğ¼ć=¼Ýı=²Ćı=I=Ž›₣=È²ĆıI=₣œÈğœ¼ć=¼Ýı=²ĆıI=¼œŽœÈ¼ć=₣œš=›¼pÆÌ=˝¼ć¼I=þœ˚=ĆŞć=²œJJ=þœĆı=ş¼›Ž¼ć=²ÌÈŠ=˝˛È²œ=˝˛È
²œ=Ïşœ²œ¼ć=›¼ƒ„∆Ð=›²ÈŞć=ŞœĆıI=˘Èþ=ÛœŞćÐœ=¾œÈğœ=ĆŞćJJJ=˝þCÈğœ=Ï³ÐI=þœÈþ˚=¾È¼ć=²œ⁄=˘ş¼=×„ÓÈ˛¼ć=˝−œI=˘ş¼=Ïþœ₣œ¼ć=›²õŞć
=¾œÈğœ=ğœˇÈš=²œI=Ï²İœÐœ=˘˝Ð„=˝œÐÈš=I=ŽœÈ²œ=ÝœjÆœÈ¼ć¼ć=˝−œ=èÈ²=Ï¼İ=˝«§=ĆğJJJÝœjÆœ¼ć=¼ğğI=¼œ_Šœ=ÛœÈş›²I=Ïþœ₣œ¼ć=˘
˝Ðœ=ÛL=Ïˇğ⁄=₣œ›ş˝=Ć˚Şćœ=Ï₣ÈŞćÈ×¼ć=˘˝Ðœ=ÛL=I=ÏşÐœ=Ûœ₣œ¼ć=ŠÈğ=Ïˇğ⁄=ƒ¬œ₣Ì=ŠÈğ=Şœ¼œ¼ć=³¼ć=ÏŞ=˝«§=ĆÈŞć›šğ=₣È²I=˘˝−œ
=èÈ²=˘˝Ćı¼ć˝₣=˝«§=Ćğ⁄=ÛL=ŠÈğ=ÏˇğJJ˝Ì=¼ğ=Ï¼İ=¾œÈğœĆı=I=Ćœþ„ÈÜ=₣œ›şÈ˝=Ûœ¼ć=Ðœ˝œ=›×Èþ=ĆÈ¼=²œ⁄=Ûœ¼ć=Ðœ˝œ=ğœˇÈ¼=²œ
⁄=˘˛È²œ=˘ş¼=˝›¼ć=›˝=²œJJ˝›¼ć⁄=þÈ¼=ŽœÈ²œ=›˝š„Ćı=¾œÈğœ=ğœÈˇ=²œI=Ï₣ÈŞćÐœ¼ć=˝−œ=¼Ü=₣È²=ĆŞćI=¼ćœá≈œ=˝¼ćÈþ=›ˇÈŞć=ĆŞćþ=₣œ−œ=



Ł„È¼ć=Ýı²„È²¼ć=ÛœaÈŠ=³ÈÜ=ŞœÈ¼I=³„ÈÜ=₣¼ćÈ¼=Ï₣ÈŞćÐœ⁄=Ï×È˛œ=Ï³ÈÐ=˝þ=Š›¼Â=ĆÈŞćÈš=I=Ï³ÈÐ=Ćœþ=×œ˚=ğ@œ¼ć=˝Ì=ÛœÈš=I=¼œ›ÜÈþ=¼
Èş=ğ@œ=³œÈ_šœI=Û²Á=ŽœŞćˇœ=ĆÈğ=›²ÈŞćĆı=ÏŞÈþ⁄==
=
Ýı³˝−œ==
Ýı³˝−œŞć=ý„È˝=Ïˇğ=¼ÈÜœ=Ï¼œÈ²¼ć=˝−œ⁄=Ï₣œÐœI=˘˛È²œ=İ¼ćÌÈ¼ć¼ć=¼aœ¹„›²=¾œÈğœI=İ¼ćÌÈ¼ć¼ć=¼aœ¹„›²=šœÜœ=˘ş¼=˝œŽ=ĆŞć=²œ⁄=˘¼Ô=
¼ćÈş¼ć=˝−œ=¼ğÈþ=ĆŞćI=²œ=ĆÈğ=˘˝œŽ=ĆŞć=²œ⁄=˘¼ćœ=ŽœÈ²=²œ=˘Ćı=˝œŽ=˘È×¼ć=Š›¼ćpCÈğœÈ˝=˝Ì¾œÈ¼=³œÈ™=³œÈ™=Ï×Şć⁄=þ¼„˚=Ï₣
ÈŞć=˘=˝−œÐœ=Ï¾œÈğ=²œI=½Èğ=ÛL=Ćœ¼ćœÈ²œÈþ=þœĆı=˝«§=³œŞć⁄=›˝Å=˘þ=ş¼=›²Žƒ¬=˝È«§¼ć=›¾þ¼ć=˝«§=³œŞć=›Ð›¼=Ć˚Şćœ=˝²Áœ¼ć=×„ÈÐ
œ=¼œ_Šœ¼ć=Ž²Á⁄=˘˝Ðœ¼ć=¼Şćş=şœþI=ƒ„∆Èğ=ŞœŞć=²œI=Û²ÁÐœ¼ć=¼Şćş=˘ˇœÈ¼ćœ=˘È×¼ć=Ž²Á=ƒ„∆ğ=Ï²Ćı⁄=ˇ¦œÈ₣=˘˝Ðœ=ƒ„∆ğ=ÛœÈšI=şÌ₣œ∑i=Ï
−È˝=þœ=Ï¼İ=×ÒÈ¼ćI=˘È×¼ć=¼œ›Ü=şÌ₣œ∑i¼þÂÌ=ÛZÈğI=Ûþ=×ÒÈ¼ć=›ˇÈŞć=³Üœ=Ûşó¼I=þœšœÜœ=˘È×¼ć=˝œŽ=˝¼ćÈþ=ĆŞćI=èÈŞćœ¼ć=Ï×˛œÈİ
œ²œ=˝¼ćœ¼ć=ş¼=˝œŽ=˘È×¼ć=˝¼ćÈþ=ĆŞćI=Şœ¼ć=˚Ž²=˘È×¼ć=˚ŽÈ²¼ć=ñœŞć=×İCÞ⁄=¼ÈÜœ›Ð¼ć=ÏŠœ˛=Û³„¼ć=₣Èþœ=ş¼ćğ=›˝Å=ŽÌ¼È²=˘¼ć
=³›¼ćÞ›þ=˝Ì’=›××œ¼ć=₣Èþœ=ÏÐ»È²=˝È¼ć=₣œğ=›²ÈŞć=Şœ˚ŞćœI=þœ¼ć=þğœŞć=−œ˝È¼=Ïşœ²œ¼ć=›¼ƒ„∆Ð=›˝√¬œ=˘¼ćœ=ĆÈ¼=˘Ćı=ˇ¦œÈ₣¼ć=₣∑ƒœ²I=₣
ĆœŽ²=þœÈ×¼ć=¼ć¨œ˝þÂœ⁄=˘Ćı=ˇ¦œÈ₣=›þ²=¹¼ćÈ²¼ć=₣ĆœŽ²=ÛœÈš⁄=˘˝Ž²=è¹„=Ðœ˝œ=›×ÈŞć=˝aœÐœþœ¼ć=Ï˝È²=Û−ÂœÊ=˘˝ŁhÐœ=›˝√¬œ=Û
œ¹hÐœ¼ć=Ž²Á=›˝²ğI=˘Èþ=şäœÈĆ=þœÈ˝=›×Èþ=ĆŞć=›þ²=Ï−È˝=Šœ¼ćğ¨=Ðœ˝œ⁄=˘¼ć=˝œŽ=˘ĆıÐ„˝„⁄=˚=˘¼œ¼ć=ş₣Şć=›¼›pÆ=˝¼ćÈ¼=ÛÈ²Á
¼ć=˝œÈšJJJJ˝œÝıÈ˝=×İ=›₣›²ÈÐ¼ć=Ž²ÁI=Ï˝Ýı=›˝²È¼=Ûœ¼ć˚=Ï¼›İ=ş₣ŞćI=˘Ćı=ş₣Şć=Ï˝È²=¼œĆıÈ¼ć¼ć=ÏğœÈ˝¼ćœI=þœ¼ćœ=˘=ˇ¦œÈ₣=−œÈ˝=
²œ⁄=ş₣Şć=Şœ¼ćœ=›˝²ğ=þœ¼ćœ=ş₣ÈŞć¼ć=¼œĆıÈ¼ć=ŞœÈþ=˝œŽ=²œ=˝¼ćÈþ=³œÈ¼ć=þœ¼ć=Ž²Á=¼ćœ˛œ=ĆŞć=˘Ćı=₣∑ƒœ²I=˘¼Ô=˘Ćı=₣∑ƒœ²È×¼ć=˝œŽ=
Û²Á¼ćœ=Şœ¼ćœ=Ðœ˝œ=Ï×Şć›²=þœÈ×¼ć=˝œÈŽ=¼œ¹œ=Ï×˚Şćœ⁄=Ûœ¼ć=˘˝×ğ=ÛœÈš=Şœ¼ćœ=è¹„=₣œğ=›˝²È¼I=˘¼ćœ=¼œĆıÈ¼ć¼ć=Ïğœ˝I=₣œğÈ˝=¼
ÝÂœ¼ć=³ŞÂ∑i=Ï³ÍaÈš=Ï×˚Şćœ˚=˘È×¼ć=˝œŽ⁄=˘šœÜœ=Šþ„−Â=₣ĆœŽ²I=˘È×¼ć=˝œŽ=Ćğ=₣œğÐœÈ˝=˘È×İ=Ï−È˝=˚Ï×Èİ=˝Áœ›¼ćŞćœÈ¼ć¼ć=şœĆ
œÈŞÁ=Ï³ÍaÈš=Ï×˚Şćœ⁄=˘¼Ô=³Z₣=₣ĆœŽ²=Ćğ=ş¼Âİ›jÆ₣œ²=JJJ=˘È×¼ć=˝œŽ=r›}¼ć=₣œ¹ÁÈ₣=Ðœ˝œ=Ïğ²È×²=˝¼ćœ=˘¼Ô=₣œğ=¼ćœ˛œ¼ć=Ž²Á
=ÏˇœÝœÝıÈ²¼ć=¼Á¼ƒ∏œ=˝¼ćœ⁄=Şœ¼ćœ=ˇ¦œÈ₣¼ć=₣ĆœŽ²=˘¼Ô=þœÈ×¼ć=›˝š„=˝Áœ›¼ćŞćœ¼ć=−œÈ˝I=ş„à¼ćÌ=ÏşĆı¼ć˝₣=˘˝Ž²=˝Áœ›¼ćŞćœ¼ć=Ø¼ć₣ğœ∞⁄
=¼ć₣ğœ∞¼ć=˝−œ=Ïİœ²œ¼ć=ÛœÈˇ=èÈ²=›²Ćı=˝œ¶₣ş=Û›½şœÈ¼ć¼ć=˝−œ⁄==
=
Û›½şœ¼ć=Ýı¼œŠ=
˚˛œÈ²=Û›½Èş=¼Èş=˝−œ=¼ğœ=ŞœÈ¼=²œI=˝œ¼ćÞ=þœÈþ=şÈàĆ=¼œÜÈ¼⁄=˘₣›²ÈþĆı=Ûœ₣œ¼ć=Ýı³¼ć=›¼=˘ş=˘½J˘¼ć=şÈàĆ=ÛœÈš⁄=ŽœÈ
²²=Ïþœ=ñœŞć=×İğ¨=Ðœ˝œ¼ć=Ïşœ²œ=¹¼ćœ=³ÈÜÈšI=Ïş=›²ÈŞć=›¼İœğ=¼Áœ³œ¼ćI=Û¼İÁ=˛¼¼ć=›šğ=þœĆı=¹¼ćœ=şó¼=ĆÈŞćÈš⁄=Ûœ₣œÈ×¼ć=˝œ
Ž=Ïþœ=˘˛²=şœ¹œ¼ćÞ⁄=¼œÔğœÈ×Èİ=˘˛²=˚ŞćœˇœÈ²=˝È¼ć=₣œğ=ŞœŞćI=˘Ðœ=×„∞=Ï×Èİ¼ć=Š„›jÆI=ŞœÈþ=ÏŠœ¼ćœŠœğœ²=¼Ö=˝¼ćœ=ŞœŞć⁄=˘Ćı=¼Á
œ³œÈ¼ć=×„Ćı=Ï×Èİ¼ć=²Ž¼ć=˘˛²=þÌ Ã̈⁄=Ûœ₣œÈ×¼ć=˝œŽ=˚ŞćœˇœÈ²=₣œğ=›ð˝₣Èþœ=ÛœÈš=›˝²œ=˘Ðœ=Ï×˛œ=Û−ÂœÊ=›şğ=Ï˛œğœ=ÛœÈš=²œ=
ÛÐ„Ð=ÛœÈš=JJJ=Ï˛œğœ=²œ=−œ˝Èğ=ş¼=›ð˝=ĆÁœŞćI=˘Ðœ=›ğÈ˛=›×Èþ=ĆŞć⁄=Ûœ¼ć=Û²Á=˝−œ=›²õŞć=¼ğÈ¼²I=˘Èþ=½aœ›˝=Ï−È˝=ŞœŞć=›˝²
œ’=ĆÁaœI=›²õŞć=ŞœŞć=JJJ=˚Şćœˇ²=Ï˝œ−œ˚=˛„Èğ=þœÈþ=Û²Á=₣œğ=³„È¼ć=›×Èğ=˘¼Ô=›şğÐœ=Ş−œŞ−=¼Ö=Û¼ƒ∏œŞć=−œ˝Èğ=Ûœ₣œÈ×¼ć=›˝š„
=˝¼ćœ¼ć=−œÈ˝=²œ⁄=˘Ćı=₣œğ=Ï×˛œ¼ć=×œ›Şćn=Ûœ¼ć=›³K=˘½=˚=›¼=˘şK=˘½I=˘¼ćœ=³œĆœ¼ćœŞć=−œÈ˝⁄=
=
˘šœÜœ˚=Ûœ¼ć=˘˝Ðœ=˝œŽ=Ûœ₣œÈ×¼ć=−œÈ˝I=ÏşÐœ=Ćğ=Ï˝ş‚ÐœÈ˝=›ð˝₣þ=ÛœĆı²=₣œ›½˝=Ïğ˛œ⁄=›¼=˘ş=˘½=˘Ćı=×œ›ŞćÈn=−œÈ˝I=˚¼
ćœ=˝œÝıÈ˝=¹¼ćÈğ=˚¼ćœ=Ï²œÐ‚=›×ÈŞć=Ûœ₣œÈ×¼ć=˝œÈš=³œ›ðÈŞć=Ï×Şć=Ûœ₣¼ćœ=ÏşĆı=Ï˝ş‚ÐœÈ˝=ÛœĆı²=₣œ›½˝=›ğÈ˛=Ï˝œÈÐÂ=Ïñœ›ÝÝış=˝›¼ć
⁄=˘¼Ô=¾œ¼ćþ=ş¼ć˝œÈ¼ć¼ć=ĆÈŞć=þœ¼ć=›¼≠Èu=Ï˝ş‚=ŠœğœĆı⁄=˘˝›×²=Ï×›˛=Ûœşœ›₣=›ĆÈşÈ¼=˘ÈşÈš=›þ²Ž²=JJJ=₣œI=Ï₣ÈŞć=˚=Ûœ¼ć=˘
˝Ðœ=¼œ_Šœ=ÏšÈğI=˚¼ćœ=ÏĆÈ¼ćœĆı²=³œŠœ¼ć˝œ›¼ć⁄=₣œ∞¼ć=₣Èþœ=ÏŞ=Ïş=Ûœ₣œ¼ć=³œ=ÏŠÈ³=¹¼ćğI=¼œ¼„=ÏšÈÜ=Ï×²I=ş›þÁĆı=ÏĆÈ¼ćœĆı²=Ûœ›²›
²I=˘=³ÁœÈ˝ÐÐœ=ĆœÈþ=¹›¼ćÈŞć=›×ÈŞćÈš=¼ÈÜœ¼œ¼„¼ćœI=þœ¼ć³¼ć=Şœ=Ï₣È¼ćÈš=¼Èğ=›ŠĆÆCÈğœ=Ï×˛œÈþ=−œ˝ğ⁄=Ï₣ÈŞćÐœ=ğ@œ¼ć=¼œa¹=Ï¾È
ł=¼ğğI=¼œ¼„=¼ćœÈþ¼ć=Ï¼ğœ=˚È×¼ć=˝œÈš=³œðœÈ¼²=²œI=Ï˝²²œ=˚¼ćœ=Û²Á=¹¼ćÈ²¼ć=ÛþÁœŠœ¼ć=˝È¼ć⁄=ÏšÈğ›Ð=ÏšœÈÐœ⁄=Ï×˛ğœ₣=ÏŞÐ„˝
„=ÏĆÈ¼ćœĆı²=Ï×˛œÈ²œ=ĆÈŞćÈš=þœÈþ=Ï˝ş‚=˛„¼Ćı=Ćœğ˝œ=ĆÈ¼⁄=þœĆı=›¼=˘ş=˘½=J=Ï×¼ć=Û²„È¼ćœ¹=˝¼ćğœ₣I=˘È×¼ć=ÏšÈÜ=Ï×˚Şćœ=ŞœŞć=²œ
’=˘ş¼=ÛÈ²˝=Ï˝ş=ÛœÈšI=˘Ćış¼=Ï˝Èş¼ć=Ćı²‚È¾›¶ÈˇşÈ²=ÏŞÈþ=ĆŞć=Ûœ₣œÈ×¼ć⁄=ˇ›¼ć¼È×¼ć=Ûœ¼ć=˘˝=ŽˇÊ=˚˛œÈ²I=Ï×Èİ¼ć=Û›∑ƒ
n=Ï¼œžœ=ŞœŞć⁄=ˇ¦œ₣CÈğœ=Ćþ×›¼ć{I=ŠœĞ=Ï²ĆıI=₣œ²„ÈĞ¼ć=˝œŽ=Ï²ĆıI=₣œ›Ð=Ï−È˝=Žğ=Ïþœğœ¼ć=¼Á¼ƒ∏œ=Ï²ĆıI=¼ğÈğ=Û¼œ˝=ĆÈ¼²=JJJ=
Ï˝œÈ²œ=¼œ›ÜÈþ=Ï¼ć›Ý˚=³ŞÂ∑i=Ï²ĆıI=¼şœ¼ć=ÏŠŞćœ¼ć˚=Ï²Ćı⁄=˚Ï×¼ć=³›¼ć›ŠþŽ²=ĆÈŞć=Ïˇ›šI=þœĆı=˘˝Ðœ=¾œłœ=ÏŠŞćœ¼ć=›²ÈŞć=ÛœÈş=Ûœ
₣œ¼ć=Ž²Á⁄=˚Ćı=ˇ¦œÈ₣=Ï×›˛=˘˝Ž²=₣›Ćğœ=ş¼Â×œ=ÏşÈŽCÈŽ=−œÈ˝I=˚Ï×¼ć=³È¨=ŞþÐœ=−œ˝œ=ŞœŞć⁄=˝œ³ÜÐœ=³›¼ć«∆œ¼ćI=₣„˛Ðœ=₣œ›Ð=
Ï₣È˛=³›¼ć«∆œ¼ćI=₣œ›Ð=Ï₣È˛=¹„ÈŞć=›²Èğ=ŽœÈ²²=Û‹—þ=ÛœÈğœ=₣„˛=Ï−È˝=Ï¼¼ć=ĆŞć⁄=˝³œÈğ=›Ð³I=₣œ−œŞć=›şa×„¼ć⁄=ˇ¦œÈ₣¼ć=¼„ÈÜœ=˘˝Ž
²È˝=›ŽWœşœ=˝È¼ć›šğœ₣=JJJ=˝Ì=¼Áœ³œ¼ć=¼ğÈþœ’=
=
ÏŽÈ²›šğœ₣I=¼ÝÂœÈ¼ć=C›ğ=ŠÈğ›šğI=˘¼ć=ƒ¬œ₣Ì¼ć=¼„È˝=C›ğ=ÏğÈˇ›šğI=ÏşÐœ=˚³œÈ¼ć=¼œÔğœÈ×Èİ=ĆÈŞć›šğ⁄=¼›Ý=›¼›²₣Şć=Ş„u=šœÜ



œ=˝¼ćœ=ĆŞć=²œ⁄=½Èğ=¼›Ý=³œ˚Şćœ=ŞœŞć›²⁄=˘Ćı=₣›Ćğœ¼ć=¹œ¼ćÞœI=˚¼ć=ƒ¬œ₣Ì=¼œĆıÈ¼ć=˝œŽ=˝¼ćÈþ=ÏˇÈšI=ÏŞJÏ˝œÈ²œ=ş₣Şć=˘Èş=³ÜÈþ=
³œÈ¼ćI=þœĆı=þœ¼ć=Ž²Á=ÏşÈŽCÈŽ=ñÇþ=ĆÈŞć=−œÈ˝⁄=ÛÈ³¨œ=˝È¼ć=˝È¼ć=˚¼ć=₣œ−œÐœ=˛œ¼ćœ³=ĆÈŞć=ÏˇÈš⁄=ˇ¦œÈ₣=˘Ćı=¹¼ćÈ²¼ć=³œˇğ=
Ï¼İ=›˝š„=−œÈ˝⁄=Ûœ¼ć=›˝š„=Ş„¼È˝¼ć=şÔ¼œ×=³œ˚Şćœ=ŞœŞć=›²I=˘¼ćœ=¾œÈğœ=Ïşœ²œ¼ć=˝œŽ=Žœ²þI=CŽ¼ćœÈÐ=›ˇÈŞć›šğI=˘=þôøœÈÐ¼ć=¼œ
ĆıÈ¼ć=˝œÈŽ=›²ÈŞć=Şœ˚Şćœ¼ć=Ž²Á=ÛÈ²˝=×œğœğ=−œÈ˝I=×œğœğÈ×¼ć=şÈL=ĆŞćþ=Š„›jÆ˚=−œÈ˝⁄=˚¼ćœ=ĆŞćþ=¾Ò›₣˝È√³=₣œ¼ćœ=ÏˇÈšI=˚Ï
×¼ć=Ï˝œÈ²œ=˛¼¼ć=Ï²Ćı⁄=˘È×¼ć=şÔ˛ÁœI=ÈşĆı=şÔ˛Áœ=ş¼ć˝œÈ¼ć¼ć=˛œþœÈþ˚=Ï²Ćı⁄=è¹„=˘È×¼ć=³›¼ć¼œÈ¼ć¼ć=₣È²=−œÈ˝⁄=ˇ¦œÈ₣=›ˇÈŞć=˝Ì=›
¼Šœ¼ć=˝¼ć¼I=Ï˝œ²‚=›Ž›²ş=Û²„şÖœ²=˝¼ć¼I=˘ş¼=ˇ¦œÈ₣=›˝š„Ćı=Ï²Ćı=⁄=²ğ˝ÒÈ³=Ï²Ćı=èu=Žğ⁄=˘ş¼=Šœ˝›¼ć=Ûœ¼ć=¾œÈğœ=ğœÈˇ=²œ⁄=
=
˘¼œ¼ć=þÈ¼=¼ć₣ğœ¼ć=˝−œ=
ğ@œ=¼œ×=›×ÈŞćĆı=¼›ğI=Ş˛²=è²Èþ=ŠœĆıÈšœ=×œ×œI=Ï₣ÈŞćÈ×¼ć=₣œ›ş˝=ĆÈğ=ÏŞ=¾œÈ¼=²Áœ˝Üœ=¼aœÈ¹I=ÏşĆı=¼ć˝₣=²Áœ˝ÜœŞć=Ûœ₣¼ćœ=¼Áœ
ˇ=‰þ›¼ć=˝›¼ć⁄=¼ÁœÈˇ=›þ²ÈÐ=³È˝ÐI=ñ−₣=³È˝ÈÐ=−œÈ˝=›þ²=¾›¼ć=Ïşœ²œI=³È¼ć¼ćÐœŞć=−œÈ˝=˘˝=¾›¼ć=Ïşœ²œI=ÏİÈĞ¼ć=³È˝ÈÐ=−œÈ˝=
Ûœ¼œ¼ć=›þ²=¾›¼ć=Ïşœ²œI=˘CÈğœ=›¼ƒ„∆Ð⁄=ÏşĆı=¼ÁœÈˇ=˘CÈğœ=¾È¼ć=˘¼ć=₣È¹Á=²Áœ˝Üœ¼ć=˝„›Š=¾È¼ć=›×ÈŞć=þœ¼ć³¼ć=ÏşğœĆı=˝È¼ć=Ï²˚
Şćœ=ĆŞć⁄=Ûœ₣¼ćœ=þœ=¼aœ›¹=₣œ›şÈ˝¼ć=²Áœ˝Üœ¼ć=₣Èþœ⁄=˚¼ćœ=ş¼=¼ćœ∑ƒœ=³›¼ć«∆œ¼ć=˝È¼ć=¼ćœÈ˛I=Ûœ›₣=ñ−È₣=ÏŞþœ₣=˘˛œ²=Ï−È˝=ÏÐ»È²=Ï
ŠÈ³=›þ²=Ï¶İ²=×ÒÈ¼ć⁄=ŽœŞćˇœ=ÏŠ²œÈ²œ=−œ˝þ=˚˛œÈ²=›×ÈŞć=Ûœşþœ₣⁄=˘˝¼œ¼ć=˝¼ćÈğ=³Zœİ=Ðœ˝œû=›×È²=›þ²=Ï−È˝=Šœ¼ć¼œ¼ć=˘Ð
œ=˝¼ćþœ₣I=ÏÐ»²=Ï¼›İ=−œÈ˝=²œI=þœĆı=˝œŽ=˝₣=ĆŞć=Ûœ¼ć=˝œŽ=Ï¼ćœŽ=³œ˚Şćœ˚=ŞœŞć=²œ⁄=¼ğÈ¼=ñ−₣›×È²¼ć=˝−œ=¼ğÈþI=˝Ì=¾œÈ¼=˘
ğœ₣⁄=þ„›₣=Ïþœ=ŽœÈ²œ=ş¼⁄=˚Ćı=ÏŞ=Ž›₣Ðœ=Ï×˛Èþ=³œ_š=Ï¼Üœ=›×ÈŞć=ÏŁ¼ćœ=›þ²=›¼ÈŁI=˚Ðœ=›šğ=Ûœ₣œÈ×¼ć⁄=¼œ¼œ=Ûœ₣œ¼ćĆı=›¼ÈŞć=›×
Èþ=˚Ðœ=Ï¼ÈŠ=Ï×Şć⁄=˚¼ć=Ï−È˝=Ûœ¹=₣œĆıÈğ¼ć=₣Èþœ=ÏˇÈğ=¼ÝÂœ¼ć=³œÈ¼I=˚˛œÈ²=×aœ›ÜÈŞć=ÛœÈš=˘˝=Ïş³œĆı⁄=Ž›₣=Ï¼ÈŠ=›×ÈŞć=›¼ÈŞć=
ĆğI=ƒ¬œ₣Ì=˝œŽ=˝¼ćþ=ˇ¦œÈ₣I=›ÐÝı˝ğ=¼şœÈ²œ¼ć=˝œŽ⁄=þ˛²=Ïþœ=þ„›₣=Ûœ₣œÈ×¼ć=¼œ›ÜÈþ=ÏŞÈþ=Žœ₣œĆı¼œ¼„¼ć=şÈL⁄=¼œ›Ü˚=þ„Èğ›š
ğœ₣=›¼¦ÈŽ¼ć=þğœŞćI=˚˛œÈ²=Žğœ=Ž›₣=›šğI=Ćaœş=³„ÈĞ›šğœ₣⁄=›Ý₣=›¼›pÆ=˝¼ćþœ₣=Ûœ›₣I=˚=›ÐÝı˝ğ=¼şœþI=¾œÈğœĆı=›šğœ₣I=›şa×„
È¼ć¼ć=×œ₣=›šğ⁄=þœ¼ć³¼ć=˘˝›×²=è²ğœ₣JJJJ=ƒ¬œ₣ÌÈ˝=˝œ¼ćœ=˛„²=˝È¼ć=ÏşĆı=³„˝„È¼ć¼ć=˝œÈš=Ï½Èğ=ÏˇÈšI=þ˛²=ÏšÈğ=×„ÈÐœ=¼ÈÜœ=ĆÈ
Şć=ÏˇÈšI=ƒ¬œ₣Ì=˘˝Ð„=₣×˚=¹È¼ć›šğ⁄=Ï×˛Èþ=Ïˇğœ₣=ÏšÈğ=×„ÈÐœÈ˝=›²ÈŞć⁄=Ćaœ=˝È¼ć=³ÈÜ=ÛœÈš=Žğœ=Ž›₣¼ć=˝œÈšI=ÏŞ˛œÈ²=Ûœ₣œ¼ć=
ĆaœşCÈğœ=Š¼ćÈþœ=ÏşĆı=ŽœŞćˇœŞć=¼ćjÆ=›š›ÐÈŞć=˚=èÈŞć=ÛœÈš⁄=›ŠÊ˝œ¼ć=˝È¼ć=˝aœ×¼=ÏšÈğ=×„ÈÐœ=şÈL=¼ćÈŞćÈš⁄=¼„žÈþ=³œ¼ćğœ₣=ş¼I=
˘¼œ¼ć=›½È¼ć=ÏŞÈþ=ĆÈ¼=ˇ¦œÈ₣⁄=ˇ¦œ₣=˝œÝıÈ˝=³ÒÞÂ=−œ˝Èþ=Ï×Şć=²œI=Ï¾È¼›šğœ₣=½aœ›˝=›×ÈŞć=¾œÈğœ=−œ˝¼=þœ=Ûœ¼ć=Ćğ=²œI=ˇ¦œ₣=Ûœ
₣œÈ×¼ć=₣Èþœ=Ïğœ˝È˝=³ÒÞÂ=−œ˝Èþ=Ï×Şć=²œI=Ýœ²œ=˝œÐœ=ĆŞćI=Ýœ²œ=˝œÐœ=²œ=ĆÈğ=₣ĆœŽ²È×¼ć=ŠÈğ=²œI=›˝Å=È˝œ²=₣ĆœŽÈ²¼ć=²œ₣=˝
¼ć¼I=Ûœ›₣=þ˛²=›Š›²=²œ=˝œÝıÈ˝⁄=˘˝=³„›ğİ=˘Èş=¼ÈğI=˘=Èþœ₣œ¼ćć=ƒ¬œ₣Ì’=¼›ğI=ĆaÁœ⁄=şÈàĆ=ĆŞć=˝œÝıÈ˝’=¼›ğğ=Žœ›²=²œ’=Ï˝ş
=Ćğ=›˝Å=Ûœşœ›₣=¹¼ćœ=³Üğ=²œ⁄=³È¼ć=¼„Èž›šğœ₣=Ûœşœ›₣=Ï˝I=›˝Å=þœ¼ć=²œ₣=¼ğœ=ŞœÈ¼=²œ⁄=˝Ì=˝¼ć¼=þœĆı=ˇ¦œÈ₣=ŠÈğ=˘ğœ₣⁄=¼
Ü›×¼ć=şÔşœ¼ć=ŠÈğ=²œI=Ûœ₣œÈ×¼ć˚=˛œ˚Şćœ=ĆŞć=²œI=›×È²¼ć=³¼ć=›×²=ÝıÈ³œş=Ï×˚Şćœ=ŞœŞć=²œ⁄=Ïñ₣²ˇÈ¼ć=ÏˇÈğ=›˝š„=³Şćşœ=³œ˚Şćœ=
ŞœŞćI=›˝Å=˚˛œÈ²=İ¼ćÌ¼ć=›×Èþ=ĆŞć⁄=Ïñ₣²ˇÈ¼ć=Š„›³=Š„›³=›ˇÈŞć˚›šğœ₣I=²œ=˚Ðœ=›ð˝=Ï¼İÁœ˛œ²œ=²ŞćI=˚˛œÈ²=ğœĆı²=ĆŞć=Ïş³œĆıÈ×
¼ć=şÈL=Ï₣ÈŞćÈ×¼ćI=þœĆı=¾œ¼J¾œÈğœ¼œşœI=˛œ²œ›³²œ=˘ş¼=ŠÈğI=þÈ¼=ğœĆı²=Ï˛œÈğ⁄=Ûœ›₣=³œ›ğÈŞć=˘Èş›šğœ₣⁄=˚Ðœ=˘˝Ðœ=½aœ×I=
Ï˝Ýı=³œ¼ć=³œŞć=²œI=Ûœ›₣˚=Ï³ğœ₣=²œ⁄=ÏšÈğCÈğœ=Ï˛Èþ=³œŞć=²œI=İœğœ=ŽÈğ˚=ˇ—ˇ›ğ=−œÈ˝=²œ=˘˛œÈ²I=−œÈ˝=Ïşœ²œ=Ï³aœþœI=₣œ
Èð˚=Ï˝œÈ²œ=Ïšœğœ=−œÈ˝=²œI=˘˛œÈ²=ŠœĞ=˝¼ćœ¼ć=›×È˝=˝œ≠¼ć=₣²Ćı=Ï²ĆıI=½Èğ=ŠœĞ=ĆŞć=²œ⁄=˘˛²=¼„›ž=ŠœĞ=˝È¼ć=Ï³œĞœŞć=²œ⁄=þ˛²
=˘˝›×²=³œÜœ¼ć=₣œ›ş=˘ğ⁄=¼ğğ=ğœĆıÈ²=²œ₣ÈþI=Ïþœ¼ć=¼„›u=ÛœÈšI=Ïþœ¼ć=İ¼ćÌ¼ć=ÛœÈšI=˘˝œŽ=¾œÈğœ=³œ¼ć›¼⁄=Ïşœ²œ=¼aœ¹œ=›İ›˛È
Şć=›×ğ⁄=˚¼ć=şÈL=˘˝›×²=Ï¼¼ć=ĆÈŞć=³Üğœ₣I=˛„¼=Ï˝aÈ×›šğœ₣I=³È¼ć=¼„Èž›š=˘ş¼=˝aœ×œ=J=Ðœ×œ=Ï˝œ²=×œ₣=Ï²ĆıI=ƒ¬œ₣Ì¼ć=₣Úþ„ÁÈþ˚=
˘¾œÈ¼=˝aœ›×›²=×œ×œI=›²ÈŽ¼ćJ²ÌÈŠ=J=³Üœ=J=›²ÈŽ=J=Ï×˛œ¼ćJŽ²ÁJ=˝œá≈œI=˘¼ć=Ï−È˝=₣Úþ„Á˚=ÏšœÈÐœ⁄=ˇ¦œÈ₣=˘ğœ₣=¾œÈğœ=−œ˝¼=¼È
ğ⁄=ŁÈ¼ć¼ć=¼Ýı¼ćœ=ÏŞ=¾œÈ¼=¼aœÈŠ=Ïş=¾œÈ¼=ƒ¬πΩ=Ï×˛œI=˘šœÜœ=Û²Á=›˝š„=›šğ=²œ⁄=Ïş›×²=¼„›ž›²I=ˇ›¼ć¼=₣œ²„ĞÈ×¼ć=Ï˝œÈ²œ=ĆıÈ_š=−œ
˝Èþ=Ï²Ćı⁄=ÛÈ²˝=ŁœÈÐ=Žğ=Ï˛ğœ₣I=˘˛²=Ûœ›₣=ÏşŞćœ²œ=˘˝œÈŽ=⁄=ÛœŽ=Ï×˛š=şœ¹œ¼ćÞ=Ï³œĞœÈ˝I=›˝Å=Ş˛²=¼œĆıÈ¼ć=˝œÈŽ=ŞœĆı=
þ˛²=˘˝Ðœ=˝œ³Ü=ÛœÈšI=×œ›₣=›şÈô∆¼ćI=₣œ›ğ˝=›×ÈŞćÈš⁄=Ïþœ₣¼ćœ=˘₣²=²œ=˘Ćı=³„≠ĞCÈğœI=₣œ›ğÈ˝¼ć=›þ²ÈÐ=¼Ýı=ŽœÈ²œ⁄=þœÈþ˚=
þœ¼ć=ĆŞć=²œ⁄=›þ²=₣œş=₣œ›ş¼ć=şÈL=˝œŽ=ĆÈŞć=Şœ˚Şćœ¼ć=³¼ć=₣œ›ğ˝=¼ğğI=Šğ=˝ğ˝œþœ=³ŞÂ∑i=˝œŽ=˝¼ćœ=›İ›˛ÈŞć=›×Ćı⁄=₣œ›ğ˝=−œ
˝È¼=şÈL=şÈLI=›˝Å=ÏŠ²œ=Ï×È¼=²œI=³œ›˛=³ÜœÈ²œ¼ć₣þ=˘ş¼=›İ›˛ÈŞć›šğI=¹¼ćœ=³Ü›¼=²œ=Ûœ¼ć=¼Èğ›šğI=ş›þÁ=˝−œ=¼ğ›š=Ş›×=İ
¼ćÌ¼ć=›×ÈŞć˚=ÏšÈÜ=Ï×Şć=þœĆı=˝¼ć›¼=Ûœ¼ć=˝˛È²œ=₣œ›ğÈ˝¼ć=²œ₣=¼ğ›¼=²œ⁄=›İŞćœğ×œŞć=Ï²È₣=ÏşœŽœ=ÈĆaÈÐ=Şœ¼=þœÈ˝=Ï×È˛=Ï×È˛I=þ
œ¼ć³¼ć=₣œ›ğ˝=ÏŞ=ˇœ›ÜÈþ=ÝıðÈ¼I=Ûœ›₣˚=ÏşĆı=ˇœ›ÜÈþ=Ýıð¼⁄=ˇœ›ÜÈþ=Ýıðğœ₣=Ï×˛ğœ₣=ĞaœÈÜ¼ć=₣Èþœ=˘˝Ž²=¼Èş=ÛœÈšI=³È¼ć=Ï
ŽÈ²›šğœ₣=Ïş=˝jœ¼œ¼„È×¼ć=¼ć¨œ˝þÂœ⁄=ˇœ›Ü=Ïˇğ=Ï₣œôøœÈ×¼ć=³œÜœŞć⁄=˚¼ćœ=₣×=›²ÈŞć=¼şğ⁄=₣œ›ğ˝=ÏŠœ˛=›ÐÈ³=¼Èğ›šğ=˝œÈš=
ÛœşÈþ⁄=ğ@œ=˝È¼ć›šğI=þœ¼ć³¼ć=Ï˝₣²=˘˝Ðœ=ÏŽ×=ŠœÈ³=²œI=Şœ=ĆÈþ=ŠœĆı›²I=þœĆı=ĆÈþ=ĆÈ¼=JJJ=Ï₣ÈŞć¼ćœ=ş¼=Ï¼œÈž=JJJ=˘=₣œ=¾=
œþ=³ÈÜ=ŞœÈ_šI=×aœÜœ˚=¼ćœá≈œ=şœ›¼ć=þœ¼ć³¼ć=˝−œ=ĆÈ¼=JJJ=₣„¼ć›ˇ=₣œ¼ć¼’=Ûœ₣œ¼ć=ÛœŽ=İ›²³„ÈŽœI=›²¼ćœ›₣ĞI=ÝıÈ³œş˚=˝›¼ć=¼ÈÜœ=Ï
šÈğÐœ¼ć=Ž²ÁI=Ïşœ²œ¼ć=˝œŽ=˝¼ćÈ¼=¼Èğ=˘˝Ž²=þœÈ˝=›²ÈŞć=Ïˇğ=CŽ¼ćœÈÐ⁄=˘˝=¼š¼ć=ĆÈŞć=ÏˇğI=˘˛È²œ=þœ¼ć=Ï˝œ²=˛¼¼ć=Ï²Ćı⁄=
¾œ¼ğœ₣=˘˛œÈ²=−œ˝Èğ=Ûœ₣œ¼ć=₣Èþœ=ĆÈ¼I=²œ=ĆŞć=₣∑ƒœ²=ĆÈ¼=þœĆı=×ÒÈ¼ć=³œ›ðÈŞć=›×ğœ₣=JJ=ŽœÈ²œ=×œ×œI=˘˛œ²˝œ¼ć=ÏšÈğ¼ćœ=Ï¼›İ›



×²=¼œaÈŠ=²œI=˛„²=ĆÈŞć=ŞœŞćI=²œ=ĆÈğ=Ïş³œĆıÈŞć¼ć=ĆœÈþ=₣È¼ćI=Ï˝²=₣È¼ć=ŽœÈ²œ’=Ûœ›₣=ÛÈ²˝=Ï¾È¼›š=›˝Å=Ï˝œÈ²œ=Ýıj¼ć=˛a„ÈŽ=³œĆ
ı›²⁄=þ„›₣=Šœ²=˝È¼ć=²œ˚I=ŠÈğœ=Žğ=›ÐÈ³=›×›_š⁄= 
 
›˝š„=¾œ¼²œ 
 
›pÆ›₣²œğ=˝−œÐœ=ĆıÔ¼ćœ›Ž=Û›¾¹œÈ²=˛„¼Ćı=ñœŠÌ²I=NPUV=şœğ=Ï−È˝=Šœğ„⁄=ĆıÔğÁœÈ}¼ć=İĆ¼ćC›ğÈþ=þ˛²=×œ≠Þ=Ïπøˇ=Ï×˛œ=Ï×ŞćI=
›¼ÈİĞ=˝È¼ć=ö›₣˝ñ¹œ²=ÛZğC›ğÈþ⁄=›Ý²œ¼ć=ˇ¦ĆÞ=˝È¼ć=şœÈĆ¼¼ćœ=Ûœ¼ć=ÝıðÈþ=³œ¼ćğ=²œ=Ï¾×¼›₣Èþ=₣Úþ„ÁI=¼ğ=²œÈŠ=Ï˝œ₣¼ć=Ï×
œğœÈþ=›ˇÈŞć=³„È¼ćœ³„›¼ć=³œÈ¼ć=²œ=şœÈĆ¼=Ï₣È₣¼ćœI=ÛÈ²˝Ćı=Ï¾×¼›₣Èþ=ÏİĞI=ĆœşÁÈ˝Íþ„˝=²ÚÈþÁ=²œŠ=ÏİĞ=˝¼ćÈþ=³œ¼ćþ=²œ=Ï˝œÈ²œ=
şœÈĆ¼=Û›¾È²þœ=þœ¼ć=ÛœÈˇĆı=È¾×¼›₣Èþ=ÏİĞI=˘Ðœ=›šğ=Û›¾Žœþ=ÛZÈğI=Ûœ¼ć=ö›₣˝ñ¹œ²=ÛZğC›ğÈþ=Û¼ƒ∏œ=›šğ=Ûœ¼ć˚=
˝›ð²I=˝œŽ=˝¼ćÈþ=˝¼ćÈþ=×ğ¼u¾œÈ¼=ö›₣˝¼ćœ=Ï¾×¼›₣Èþ=ÏİĞ=ĆÈŞć=ÏŞþ=JJJ=ÏİĞ=ĆÈŞć=Ïˇğ=ÛÈ¹ÂÈ˝¼ć=Ï¼›İ=ö›₣˝I=þœ¼ć³¼ć=þ
œ¼ćœ=¾Şć=Ï³ÈŞć=³„²¼ćœŞć=Ž›₣Èþ=›½¼ćÈþ=ŠœĆığI=ŠœÈĞ¼ć=˝œÈŽ=›²Ş„jÆ=ĆÈþ=ŠœĆığI=›˝Å=ŠœĆıÈğĆı=Ïþœ=³œ¼ćœ=ŞœŞć=²œ=JJJJ=˚¼ćœ=þ˛²=Ş
œ¼œ¼ć=ŽÈ²Á=×ğ¼u=ĆÈŞć=˝œÈŽ¼ć=ŽœŞćˇœ=Ï−È˝=×ÒÈ¼ć=şÈ¼ć=ÏŞþI=˝œŽ=˝¼ćÈþ=Û›²_š„˝=⁄=þ˛²=þœÈ×¼ć=²œ₣=Ï×˚Şćœ=ĆÈŞć›šğ=›pÆ›₣²œ
ğI=þ˛²=Šœğ„=Ćğ=˘˝Ðœ=ñ¼œ×=unemployed person of sound mind & body Was made of 
crime=þœ¼ć³¼ć=˘Ćı=İÈë¼ć=ÛÈ−Â¼ć=wœ¼ć=˛„ğğI=ÛœÈ¼ćœ=ÛÈ²˝=³È¼ć=ÏşĆı=˘ğ=³„›ğİ=İë›Ð⁄=ÏĞœÜİ=İþÈ˝=ÛÈ−Â¼ć=ÏŽœŞćœ¼ć=ÛœÈş=
ĆıÔğÁœÈ}I=ğ„ÈÐ¼ć=³ŞćşœŞć=›¾á≈=Ï×İ=Ï−È˝=ÛœÈş=˝aœŠœ=₣œğ=JJJ=˘È˝=¼ğœ=ĆŞć=Ûœ¹„›²˝=ş¾Áþœ¼ć=şÒŠ²œI=˘Ćı=ş¾Áþœ=İÈë¼ć=²ÌÈŠ=
˝œÈğœ=Ï₣ÈŁ¼ć=₣Èþœ=ÛÖ˝œ¼ć=›×ÈŞć=˘˝Ðœ=İë=‰þ›¼ć=ĆğI=þœ=Ćğ=³„›ğİ⁄=¹²Ì¼ć=ş√³×=ÏŞ₣²=¼œÜÈþ=ğœˇğI=Ïþ₣›²=¼œÜÈþ=ğœˇ
ğ=˚Ï×¼ć=›¾þ¼ć=Ïğœ¾I=˘Ćı=Ïğœ¾È˝=ş„¼ć›¨þ=˝¼ćğ=³„›ğİ=¼œ›Ć²Ì⁄=½Èğ=Ýıá≈þ=¼Á¼ƒ∏œ³²œŞć=˘ğ=›pÆ›₣²œğ=İÈë¼ć=›¾á≈þ¼ć=Û−Â=
Clear the street of suspicious and undesirable 
person⁄=›˝Å=˘˛²=ş₣œŽ›¼W²Ì¼ćœ=›¼Ğ›ÐÈ˝=›²ÈŞć=²œ²œ¾œÈ¼=¾œ¼Èš²⁄=NVSR=şœÈğ=ÛœÈ₣›¼ć˝œ¼ć=İĆ¼ćC›ğÈþ=ş₣Ì¨œ=Šœ›ğÈ
Şć=³œ˚Şćœ=ÏˇÈš=˛„²=˘¼Ô=¹ĞÂÞ=˝¼ćœ¼ć=˘˝Ðœ=›Ćşœ¼=JJJJJ= 
˛„²=¹ĞÂÞ 
 
ÏˇœÐœ=ÛœÈ₣›¼ć˝œÈþ=RKN=NNKS 

 
NK=Ýı_Š=ÛœŞćŞ„jÆ=İĆ¼ć=RKQ=NPKT 
OK=₣¹Á=ÛœŞćŞ„jÆ=İĆ¼ć=PKR=RKQ 
PK=Û²„á≈þ=ÛZğ=RKN=UKP 

 
Ýı_Š=ÛœŞćŞ„jÆ=ÛZğC›ğÈþ=ˇÜ=˛„È²¼ć=Ï−È˝=˛„²=ĆŞć=Ï¼›İ=˘¼Ô=¹ĞÂÞ˚=ĆŞć=Ï¼›İ⁄=₣¹Á=ÛZğC›ğÈþ=˛„²=ˇÜ=¹ĞÂÈÞ¼ć=ÏŠÈŞć=˝₣=
›˝∑á„=˘˝×₣=›²√≈=ÛœŞćŞ„jÆ=ÛZğC›ğÈþ=˛„²=ˇÜ=˛„È²¼ć=ş₣œ²=˘¼Ô=¹ĞÂÞ=ˇÜ=¹ĞÂÈÞ¼ć=ÏŠÈŞć=˝₣⁄ 
 
Ï₣œÐœ₣„›Ð=ÏŞ=Ï˝œÈ²œ=Ï×Èİ¼ć=ÏŠĆœ¼ćœ¼ć=şÈL=˘›Ð=›₣Èğ=ŞœŞćI=₣œžœ›¼ć=ÛœÈŞć¼ć=ÏğœÈ˝¼ćœ=Û−ÂœÊ=₣¹Á³i∏œ=›²ÈŞć=−œ˝œ=ÏğœÈ˝¼ćœ=ş¼›
˝š„=˘˝Ðœ=şÌ₣œ¼ć=₣È¹Á=¼ćœÈ˛⁄=›˝Å=›¼ĞŞć›ÐÈ˝=Ş›×=₣²∑ƒjt=˚=pÆœĆı₣=Û−ÂœÊ=ş₣œŽ›Š∑iœ¼ć=şÈL=›₣›İÈŞć=›²ÈŞć=¾œ›¼=þÈ¼=ÏŠĆœ¼ćœ=Ï
¼İ=Û²Á¼ć˝₣⁄=ÏŞ₣²=¹²Ì=Ï×İC›ğÈþ=pÆœĆı₣=JJ=˘¼ć=₣È¹Á=³ÈÜ=Rape, Abortion, Homeosexuality, Drug addiction, 
Killing, Theft (Motor car, Motor cycle). 
Abortion=Ï˝₣²=˝È¼ć=˘Ćı=ñÈªΩ¼ć=ş₣Ì¨œ¼ć=þ˛²=Ï×˛œ=›ˇÈŞć›šğ⁄=₣›Ćğœ¼ćœ=¾œ¼Èþ²=˘Ðœ=ĆÈŞćÈš=¹ĞÂÞŽ›²þ=˝œ¼ćÈÞ⁄=ŁÚÞœŞć=˘Ð
œ=ŁÐœÈ²œ=Ćþ⁄=pÆœĆıÈ₣¼ć=şÈL=ş₣œŽþjt=ÏŞœˇ=˝¼ćÈğĆı=›¼ĞÈŞć¼ć=ÏŠĆœ¼ćœ=Ûœğœ×œ=ĆÈŞć=ŞœŞć=þœĆı=³È¼ć=Abortion=‰¼¹=ĆŞć⁄=˘ş¼=
şœ¹œ¼ćÞ=ŁÐ²œI=›˝Å=˘¼ć=şÈL=Ûœ¹„›²˝=Ş„Èˇ¼ć=ÛœÈ¼ćœ=²þ„²=²þ„²=›¼ĞŞć=Ş„jÆ=ĆÈŞćÈš=JJJJ=ˇœ=›Ł²=›Ł²=˝¼ćœ=ŁÐ²œ=JJJ=˘Ðœ=ŁÈÐ=Ûœ
₣œÈ×¼ć=Ï×ÈİI=ÏŠœ˛=¼„ÈŽ=Ï₣È²˚=›²Ćı=˘¼Ô=pÆ₣İ=þœ=¼œÜÈš=JJJ=²œ¼ćÌ=›¼›pÆI=›¼ÈİĞþ=şÌ₣œ∑i¼þÂÌ=ÛZğC›ğÈþ⁄=¼ÝÂœ¼ć=ÛœŽ=pÆœ
Ćı₣CÈğœÈ˝=˘˝Ðœ=›¼›¹¼u=¼Á¼ƒ∏œ³²œ¼ć=›¾þ¼ć=˘È²=›×ÈŞćÈšI=þœ¼ć=›¼¼¼ćÞ=³È¼ć=¾œ¼œ=ŞœÈ¼⁄=ÛœÈˇ=ƒ≈œ²=şœ¼ćÈþ=şœ¼ćÈþ=›˝š„=˝−œ=
Ïİœ²œ=Şœ˝⁄=
=
Ûœ¼œ¼ć=¼ć₣ğœ¼ć=Û¼ć₣ÞÌŞć=˝−œ=
₣œ›ğ˝=Ûœ₣œÈ×¼ć=ÏŠ²œŽœ²œ⁄=˚¼ć=³œ˝œ=¼œ›Ü=ÛœÈš⁄=¼œ›ÜÈþ=›Ð›¾=ÛœÈš⁄=ŽœÈ²œI=Ûœ¼ć=ÛœÈš=˚¼ć=›þ²ÈÐ=¼ÝıI=˘˝Ðœ=˘˛œÈ²=−œÈ
˝I=˘˝Ðœ=Ïþœ₣œÈ×¼ć=˚›×È˝=−œÈ˝=Ûœ¼ć=˘˝Ðœ=˝ğ˝œþœŞć⁄=₣œ›ğ˝=ş¼=˛„Èğ=¼ÈğI=Ûœ¼ć=¼ÈğI=Ï×˛I=Ðœ˝œ=ÏŞ₣²=ÛœÈš=þœ¼ć=˛¼ćŠœ



˚=ÛœÈšI=˘Ćı=›þ²ÈÐ=¼Ýı=Ï³œĞœI=˘šœÜœ˚=˚¼ć=ŽÈ²Á=Ûœ₣œÈ×¼ć=−œ˝Èþ=ĆŞć⁄=¾œ¼=¾œÈğœ¼œşœ=ĆÈŞć=ÏˇÈšI=˘˝=ŁÈ¼ć=˝˛È²œ=˝˛È²œ
=−œ˝Èþ=ĆŞćI=Ûþ=ÏšaœŞćœ=¼aœ›ŠÈŞć=Šğœ=ŞœŞć=²œ⁄=Ûœ›₣=¾œ›¼=Û²Á=˝−œI=³È¼ć=ÏŽÈ²›šğœ₣=Ûœ›₣=›šğœ₣=Ï×˛Èþ=¾œÈğœ=JJ=Ï¾Žœ=ĆaœÈ
ş¼ć=₣Èþœ⁄=þœĆı=Ûœ₣œ¼ć=ƒ¬œ₣ÌÈ˝=˛„²=ĆÈþĆı=ĆÈ¼I=˘Ðœ=¼„žÈþ=Ï¼İ=ş₣Şć=ÏğÈˇÈš⁄=˚Ï˝=²œ=₣œ¼ćÈğ=Ûœ₣œÈ˝=³œÈ¼=²œ=˘=ğœĆıÈ²I=˝a
œÐœþœ¼ć=ÛœÈš=Û−Š=ÏŠœ¼ćœŠœğœ²=Ï²Ćı=ÏŞ₣²=ĆŞć=²œI=Ïþ₣›²=ş¨₣=ƒ¬œ₣Ì=ÛœÈšI=¾œ¼=¾œÈğœ¼œşœ¼ć=Ïğœ˝=ÛœÈš=Ûœ¼œ¼ć=Ïş=J˘=˝œ
Ž=˝¼ćÈ¼=þœ˚=ĆŞć=²œI=þœĆı=þœÈ˝=˛„²=ĆÈþ=Ćğ⁄=¾œ¼Èğ=˝«§=ĆŞć=›˝Å=˘ş¼=ÏŽÈ²Ćı=¼œ=˝Ì=ğœ¾=JJJ=¼ğœ=ŞœŞć=˘ş¼=¼„ž›š=Û›¾W
þœ=Ï−È˝⁄=Ûœ₣œ¼ć=¼aœŠœ¼ć=Ï˝œÈ²œ=³−=Ï²ĆıI=¼aœŠÈþ=ÏˇÈğ=Ïñ₣²ˇÈ¼ć=ÏŞÈþĆı=ĆÈ¼=Ûœ¼ć=ÏşĆı=ş₣∑ƒ=˝œŽ=˝¼ćÈþĆı=ĆÈ¼⁄=
=
Ïþœ₣œÈ˝=Èñ₣²ˇÈ¼ć¼ć=˝−œ=¼ğœ=ĆŞć›²=˘Ðœ=Žœ²œ=×¼ć˝œ¼ć⁄=Ïş³œĆıCÈğœ¼ć=Ž²ÁĆı=˘Ćı=¼Á¼ƒ∏œ⁄=˘˛²=Ï¼ćğ=ˇœ›ÜÈþ=₣œğ=ŞœŞć=⁄=˘›×
È˝=¼ÝÂœÈ¼ć=˘Èş=ˇœ›Ü=×aœÜœŞćI=ş¼=Ïþ¼ćÈÐ˝=ĆŞć⁄=þœ¼ć³¼ć=ˇœ›Ü=šœÈÜ=›˝Å=›˝š„Ðœ=›ˇÈŞć=Ï−È₣=ŞœÈ¼=JJJ=˚˛œÈ²=˘¼œ¼ć=Û²Á=˝œŽI
=ş¼=ÏšÈğÈ₣ÈŞć¼ćœ=ŠœğI=›Š›²I=Ï˝È¼ćœ›ş²I=ÏþğI=›²ÈŞć=ÏŞÈþ=ĆÈ¼=˘˝₣›²=¼∑ƒœCÈğœI=Ï¼ćğğœĆıÈ²¼ć=×„¹œÈ¼ć=›Ð²CÈğœ=×œ×œ=³ÈŠ=Ïˇ
ÈšI=˘₣²=²¼ć₣=˝þŽ²=³ÈÜ=ŞœŞćI=Ćœþ˚=¾œÈł⁄=›˝=˘Èş=ŞœŞć=˘Èþ=˝œ¼ćÕ=ˇœ›Ü=Ïþœ=˚˛œÈ²=×aœÜœÈ²œ¼ć=˝−œ=²ŞćI=×œaÜœŞć=Ûœ₣œÈ×¼ć=
ŽÈ²Á⁄=˘¼œ¼ć=ˇœ›Ü¼ć=þğœŞć=þğœŞć=₣œğCÈğœ=¾¼ćœ=ĆŞćI=¾¼ćœ=ÏİĞ=ĆÈğ=ˇœÝÂ¼œ¼„=¼aœ›İ=¼œŽœÈ¼⁄=ˇœ›Ü=×aœ›ÜÈŞć=ÛœÈš=×„Ćı=şÌ₣œ²œ¼
ć=₣œÈž⁄=˘È×Èİ¼ć=Ïş³œĆı=ÛœÈš=Ûœ¼œ¼ć=˚Ï×Èİ¼ć=Ïş³œĆı˚=ÛœÈš=JJJ=˚Ï×¼ć=şœĆœŞÁ=›²Èþ=ĆŞć⁄=˘˝Ð„=˘›×˝=˚›×˝=ĆÈğĆı=C›ğI=˚
˛œÈ²=˛„²=ĆÈŞć=Şœ¼œ¼ć=₣œÈ²=Ï¼¼œ˝=Ï˝Ýı=×œ›Şćn=Ï²Şć=²œ⁄=²œğœŞć=³ÈŠ=₣È¼ćI=þœĆı=Ïñ₣²ˇÈ¼ć=Şœ¼œ¼ć=×¼ć˝œ¼ć=ĆŞć⁄=ŞœÈþ=C›ğ=²œ=ŠÈ
ğ=þœ¼ć=Ž²ÁĆı=˘Ćı=Ïñ₣²ˇ¼ć=‰þ›¼ć=ĆÈŞćÈš⁄=˚˛œÈ²=Ûœ₣œÈ˝˚=ÏŞÈþ=ĆŞćI=Ïƒ³İœğ=Ïş³œĆı=˘Èğ=˚Ï×¼ć=˛œ›þ¼ć=˝¼ćÈþ=ĆŞć⁄=˚Ï×¼ć=
˛œ›þ¼ć=›˝=›²õŞć=Žœ²Èþ=Ćı_šœ=˝¼ćÈš⁄=˘Ćı=Ûœ₣¼ćœ=ÏşÈŽCÈŽ=¾œÈğœÈ¼Èş=Ïˇğœ₣I=˚¼ćœ˚=˘ğI=₣×=₣œÔş=˘ğI=˘Ðœ=₣œ›ğ˝=¼Á¼ƒ∏
œ=˝È¼ćI=Ï¼İÁœ¼ćœ˚=−œÈ˝=˚˛œÈ²=›˝Å=˚Ï×¼ć=Ï−È˝=Ûœ₣œÈ×¼ćĆı=˝œŽÐœ=ĆŞć=Ï¼›İI=¾œ¼=¾œÈğœ¼œşœ¼ć=˝¼ćœ¼ć=×¼ć˝œ¼ć=ĆŞć=JJJ=þ¼„˚=
×œ×œ=şœ¼¹œÈ²¼ć=₣œ¼ć=Ï₣ĆıI=þœĆı=Ş˛²=˝œÈŽ=ŞœĆı=þ˛²=Ûœ₣œÈ×¼ć=İœ›Ü=³¼ćœ¼ć=˝œŞć×œ=›˝Å=Ûœğœ×œ=JJJ=Ûœ¹˛œ²œ=˝œ³Ü=Ž„ÈÜ=¼aœ¹
œ=−œÈ˝=›Ž›²ş³pI=Ûœ¼ć=¼œ›˝=Ûœ¹˛œ²œ=˝œ³Ü=³¼ćÈ²=−œÈ˝I=›˝Å=³¼ćœ=ĆŞć=›¼ÈİĞ=˝œŞć×œŞć⁄=ÏŞ₣²=˘=˝œ³ÈÜ¼ć=ÏŞ=Ï˝œÈ²œ=›×˝=¹
È¼ć=Ðœ²ÈğĆı=½ş=˝È¼ć=˝œ³ÜÐœ=˛„Èğ=ŞœÈ¼I=ÝığL˝œğÌ=þ˛²=Ûœ₣¼ćœI=Ïş³œĆıCÈğœ=ÏşĆı=˝œğÌ¼ćHÈ³=C›ğÈþ=›²İœ²œ=Ćœ›¼ćÈŞć=Ï½Èğ
I=þœĆı=Ï¼aÈŠ˚=ŞœĆı=˘Ćı=˝œ³ÈÜ¼ć=ŽÈ²ÁI=˘Ðœ=³¼ćœ=›İ˛Èþ=ĆŞć⁄=ÛÖ˝œ¼ć=JJJ=Ïþœ₣œÈ×¼ć=₣Èþœ=ÛœÈğœ=ŽXğœ=İĆ¼ć=²Şć=˘Ðœ⁄=›¼È˝Èğ
¼ć=›×È˝Ćı=¼Èş=˘Ćı=Ûœş¼ć⁄=¾œÈğœ=−œ˝¼=Ûœ¼ć=ƒ¬œ₣Ì=Ï²¼=²œ=˘Ćı=Ï¾È¼=ˇ¦œÈ₣=˘ğœ₣I=ÛœŽ=˝þ=ƒ¬œ₣ÌÈ˝=›²Èþ=ĆŞć⁄=Žœ²Èþ=ŠœĆıÈ¼=
˝Ì=¾œ›¼=þ˛²I=¾œ›¼=²œ=›˝š„ĆıI=¾œ›¼=˘ÐœĆı=Ûœ₣œ¼ć=˘˛²˝œ¼ć=˝œŽ⁄=þœĆı=¾œÈğœ=˝È¼ć=˝œŽÐœ=˝¼ćœ¼ć=ÏŠ«§œ=˝›¼ć⁄=˘¼œ¼ć=ÏİœÈ²œ=Ï
ş=Ï₣œôøœÈ×¼ć=˝−œI=Ûœ›₣=›˝š„ÈþĆı=ÏşĆı=Ï₣œôøœÈ×¼ć=˝œÈš=−œ˝¼=²œI=›˝Å=₣œ›ğ˝=Ï¼œžœŞć=þ„Ćı=²œ=−œ˝Èğ=Ðœ˝œ=³„È¼ćœ=³œ˚Şćœ=ŞœÈ¼
=²œI=Ûœ›₣=Ûœ›š=³œÈİ¼ć=ŁÈ¼ć⁄=Ï˝œÈ²œ=›Š∑iœ=Ï²Ćı=Ï−È˝=Ïˇğœ₣=˚Ï×¼ć=˝œŽ=˝È¼ć˚=Ðœ˝œ=³œ˚Şćœ=ŞœŞć=²œI=þœĆı=₣œ›ğÈ˝¼ć=˘Ćı=šğ=
›šğ⁄=Ûœ¼ć=˝Ì=è²È¼I=ĆÁœa=Ï˝œ−œŞć=Ï˝œ−œŞć=ŞœĆıI=Ïş=ş¼=Ï˛Èþ=Ï˛Èþ=˝−œ=ĆÈ¼⁄=Ïþœ₣œ¼ć=›³ðÐœ=₣„›šÈŞć=È×¼I=˝þ›×²=³È¼ć=˘Èğ=×
œ×œ=þ„›₣⁄=×œ×œ=Ûœ›₣=₣œğ=¼˚Şćœ¼ć=˝œŽ=˛„¼=˝₣=˝È¼ć›šI=Ûœ¼œ¼ć=˚=˝œŽ=²œ=˝¼ćÈğ˚=₣œ›ğ˝=¼ÈÜœ=˝œŽ=Ï×È¼=²œ⁄=
=
¾œ¼²œ=
ÏŠœ¼ćœĆı=₣œğ=›²ÈŞć=ŞœŞćI=›ð˝=ŽœŞćˇœŞć=›×ÈŞć=ÛœÈşI=³Şćşœ=¼„Èž=Ï²Şć=ÏÐ»È²=¼œÈş=ŠÈÜI=˝þ=¹¼ćÈ²¼ć=Èğœ˝=−œÈ˝I=Ï˝Ýı=˘¼ć=₣È¹Á=Ï
−È˝=ğœ¾=Ïþœğœ¼ć=ÏŠ«§œ=˝È¼ćI=˘È×¼ć=˝þ=Šþ„¼ć=ĆÈþ=ĆŞćI=þÌ Ã̈=şŽœˇ=−œ˝Èþ=ĆŞć⁄=Ž›Ðğ=˘È×¼ć=₣²=JJJ=ƒ¬œ¾œ›¼˝¾œÈ¼Ćı=¹È¼ć=Ï²
˚Şćœ=Ýı›Šþ=ş˝Èğ¼ćI=›˝Å=Ø×œ×œ=þ„›₣=˘Èğ∞=JJJ=˘Ćı=İÈë=ÏŞ=Ûœ∑i›¼ć˝þœ=ÛœÈš=þœ¼ć=þ„ğ²œ=ŠÈğ=İ¼ćÊ˝œÈğ¼ć=şÈLI=þœ¼ć=þ„ğ²œ=Š
Èğ=¹œÈ²¼ć=³›¼p=ˇÈÖ¼ć=şÈL⁄=Ûœ›₣=˘˛²=þœ¼ć=×œ×œ=JJJ=˘Ćı=ŁÐ²œ=Ûœ₣œÈ˝=Û²Á=˘˝=ŁÐ²œ¼ć=›×È˝=›²ÈŞć=Şœ›_šğ⁄=₣È²=³ÈÜ=ŞœŞć=
×„=¼š¼ć=ÛœÈˇ=Ï˝œŠ›¼Ćœ¼ć=Ï−È˝=¼œÈş=˝È¼ć=›½È¼ć=Ûœş›šğœ₣I=ĆðœÊ=È×›˛=¼œÈş=ÝıðÈğœ˘˝=₣›ĆğœI=¼Şćş=›pÈİ¼ć=²ÌÈŠI=˘Èş=¼şğ
=bœĆı¾œÈ¼ć¼ć=³œÈİ⁄=¼œÈş=ÏŞ²=ˇÖI=Ûœ₣œ¼ć=³œÈİ=¼şœ=Ïğœ˝Ðœ=Ï˝₣²=²ÈÜŠÈÜ=Ýıðğ⁄=Ï₣ÈŞć›Ð=ÏŠœÈ˛¼ć=¾œĞœŞć=þœÈ˝=˝œÈš=ÏÝÈ˝=
›²ğI=Ûœ›₣=þœ¼ć³¼ć=˘˝œ⁄=Şœ=Ï×˛ğœ₣=þœ=¼ÞÂ²œ=˝¼ćœ=˘˛²=›ð˝=ĆÈ¼=²œI=Ćı›LÈþ=¼—Èž=Ï²˚Şćœ=ÏŞÈþ=³œÈ¼ćI=Ï₣ÈŞć›Ð¼ć=Ýı¹qÂœÈL=Ćœ
þ=ÝıÈð=Ïˇğ=ÏşĆı=Ïğœ˝›Ð¼ćI=˘Èþ=Ï˝œÈ²œ=ÛœÜœğ=Ï²Ćı⁄=ŁhÐœ=Ï×ÈÜ˝=³È¼ćI=Ïğœ˝Ðœ=Ï²È₣=Ïˇğ=˘¼œ¼ć=þœÈ˝=Ûœ›₣=Ýœ˝ğœ₣I=Ûœ
₣œ¼ć=³œÈİ=¼şÈþ⁄=¼şğ=JJJ=ÛÈ²˝=˝−œ=Žœ²œ¼ć=³¼ć=˚¼ć=₣„˛=Ï−È˝=˘˝Ćı=¹¼ćÈ²¼ć=Ø×œ×œ∞=İë=è²ğœ₣⁄=
=
ÛÈŠ²œ=˝−œ=ÏŠ²œ=ÏŠĆœ¼ćœŞć=
×œ×œ=Ûœ›₣=³œŠœ¼ć˝œ›¼ćI=˘˝Ð„=ÛœÈˇ=ÏŞ=Ûœ₣œ¼ć=˝œÈš=¼Èğ›šğ=Ïş=³„›ğÈİ¼ć=Ïğœ˝I=Ûœ₣œÈ˝=¼„Èž=›ˇÈŞć›šğI=¹È¼ć=³„È¼ć=›×þ=˝ÈŞć›
×=˛œ²œŞćI=›þ²=₣œş=ÏŽğ=ĆþĆı⁄=Ûœ₣œ¼ć=˝œÈš=ÛœÈš=Žœ³œ›²=ÏşğÈ³œ²=≥þ˛²˚=˘È×Èİ=Ïþœ=ÛœÈş›²µ⁄=Ï˝œ₣È¼ć=Ćœþ=×œ˚=¼„žÈþ=
³œ¼ćÈ¼⁄=Ûœ¼ć=¼îœÝıÈŽ¼ć=₣È¹Á=ÛœÈš=²œ²œ²=³œÐÂş=Ûœ›₣˚=›ð˝=Žœ›²=²œI=Ûœ›₣=è¹„=Ï³ÍašÈ²œ¼ć=Ž²Á=³œ¼=×„Èİœ=Ðœ˝œI=Ï₣œÐ=ĆÈ¼=³œa
Šİ=Ðœ˝œ⁄=₣œÈş=›þ²¼œ¼ć=˝œŽ=³œĆı⁄=Ï¼›İ=˘Èğ=¹¼ćœ=³ÈÜ=Şœ¼⁄=¼œ›Ü=Ï˝œ−œŞć=²œĆı¼œ=Žœ²Èğ⁄=Ûş„ƒ∏=ƒ¬œ₣ÌI=²œ=˘ş¼=¼Èğ=×Şćœ=Šœ
Ćı=²œI=›˝š„Ćı=ŠœĆı=²œ=è¹„=×„ÈÐœ=Ï˛Èþ=ŠœĆı=þœ¼ć=Ž²Á=˘Ćı=˝œŽ⁄=˘˝Ðœ=ÏšÈğ=Ûœ¼ć=Ï₣ÈŞć=ÛœÈšI=þœ¼ćœ=³ÜœÈİœ²œ=˝È¼ć=JJJ=Ş›×=³ÜÈ



þ=³œÈ¼ć=þœĆı=š„ÈÐ=Ûœ›ş=˘Ćı=˝œÈŽ⁄=¾Şć=ÛœÈšI=ž„a›˝=ÛœÈšI=Ûœ¼œ¼ć=¼œÜ›þ=Ðœ˝œ˚=ÛœÈš⁄=›˝Å=˝œ¼ć=₣œğ=Ï˝œ−œŞć=ŞœÈ¼=˘Ćış¼=›
ŽWşœ=˝¼ćÈ¼=²œ=×œ×œI=Ûœ›₣=ş›þÁ=Žœ›²=²œ⁄=Ïþœ₣¼ćœ=¼Èğœ=ÛÖ˝œÈ¼ć¼ć=ŽˇÊ=Ûœ›₣˚=ÏşĆı=ÛÖ˝œÈ¼ć=−œ›˝I=Žœ²œ¼ć=Ćı_šœ˚=˝È¼ć=²
œ=JJJ=ÛœÈğœÐœ=Ï˝œ−œŞć’=Ûœ¼ć=³È−=˘Ćı=¾œÈ¼=ÛœŠ¼ćÞ=˝¼ćÈğ=Ï¼İÁœ=šœÜœ=Û²Á=›˝š„=¾œÈ¼=²œ=Ï˝ÝıI=˘Èþ=Ûœ₣œÈ×¼ć=ğœ¾I=þœĆı=˘
Ćı=ÛœŠ¼ćÞ=˝›¼ć⁄=˝Ì=¾œÈ¼=²œ₣ğœ₣I=½aœ×=³œþœ=−œÈ˝I=Ž›ÜÈŞć=Ïˇğœ₣I=Ûœ¼ćI=Ûœ¼ć=›˝š„=Žœ²Èþ=ÏŠÈŞćœ=²œ⁄=×œ×œ=Ïþœ₣œ¼ć=¼œ›Ü=Ûœ›
₣=Žœ›²⁄=Ïþœ₣œÈ×¼ć=¼œ›Ü¼ć=Ï−È˝=›˝š„Ðœ=×ÒÈ¼ć=Ï×˛È¼=ş¼œĆı=¼ćHÈ³œ¼ć=ˇĆ²œ=³È¼ćI=˘Èþœ=¼ćHÈ³œ=ÛœÈş=Ï˝œ−œ=Ï−È˝=Ûœ¼ć=ŞœŞć=Ï˝œ−
œŞć’=ŽœÈ²œ=Ûœ›₣=›˝š„›×²=˘=˝œŽ˚=˝È¼ć›šğœ₣⁄=˝þ=ˇĆ²œ=³¼ćþœ₣=şœ¼ćœ=İ¼ćÌÈ¼ćI=¼ˇÈğ¼ć=²ÌÈŠ˚=ˇĆ²œ¼ć=³„aÐ›ğ=¼aœ¹œ=−œ˝þ⁄=Ï
˝²=˝›¼ć=JJJ=Û¾œ¼=¼ğÈğ=ş¼Ðœ=¼ğœ=ĆÈ¼=²œI=½aœ×=ÛœÈš=Ž›ÜÈŞć=ŞœĆı⁄=Ûœ¼ć=Ï˝œÈ²œ=³−=Ï˛œğœ=Ï²Ćı⁄=˘Ćı=¾œÈ¼Ćı=˘˝›×²=₣È¼ć=
Şœ¼⁄=₣œ›ğ˝=¼ÈğÈš=Ï¼İÌ=Ðœ˝œ=Ï×È¼=ÏšœÈÐœ=×œ›₣=Ï₣›İ²=Ş›×=˘¼œ¼ć=›²ÈŞćI=˚=ş¼=¼Á¼ƒ∏œ=˝È¼ć=¼ćœ˛Á¼I=Ûœ›₣=è¹„=›²ÈŞć=Ûœş¼=JJJ
=ŽœÈ²œ=›³∑ƒğ=JJJ=˝Ì=˝›¼ć=×œ×œ=¼ğ=Ïþœ⁄=
=
Žˇœ¼ć=˝−œ=
×œ×œ=ñœŞć=Šœ¼ć=¼š¼ć=³¼ć=Ïþœ₣œ¼ć=şÈL=Ï×˛œ⁄=˘˛²=Ûœ›₣=³L„⁄=³œJÐœ=¾œğ=Ćğ=²œ⁄=Š›ôøİ=ĆœŽœ¼ć=Ðœ˝œ=Ï³ğœ₣=²œI=³œJ˚=¾œğ=Ć
ğ=²œ⁄=ÛœÈˇ=˘˝Èİœ=Ï˝›Ž=ŠœÈğ¼ć=¼∑ƒœ=›þ²ÈÐ=¼aœ›İ=¼œŽÈğĆı=şœĆıÈ˝ğ=š„›ÐÈŞć=˘È×İ=Ï−È˝=˚Ï×Èİ=›²ÈŞć=ÏŞþœ₣⁄=˘˝¼œ¼ć=Ï³þ
œ₣=›þ›¼ćİ=Ðœ˝œI=›×È²=×İ¼œ¼ć=˝¼ćþœ₣⁄=ÏşĆı=Ðœ˝œŞć=Ž„ÈŞćœ=Ï˛ğþœ₣I=₣×=Ï˛þœ₣I=Ïñ₣²ˇ¼ć=›ˇÈŞć=˛¼ćŠ=˝¼ćþœ₣⁄=þœ¼ć³¼ć=¹¼ćğœ₣=
Ï₣›İ²=Ûœ²œI=˚³œÈ¼ć=Šœğ=›×Èþ=ÏŞþœ₣=Ûœ¼ć=›²ÈŞć=Ûœşþœ₣⁄=›³∑ƒğ=›˝Å=›³∑ƒğ⁄=ŞþĆı=¾œ¼=¾œÈğœ¼œşœ=−œ˝„˝I=Ûœ²œ=şĆŽ=›šğ
=²œ⁄=³ÁœÈhÐ¼ć=›¾þ¼ć=˝þ=³È˝Ð=−œ˝þI=Šœ¼ćÈÐ=˝È¼ć=›²ÈŞć=Ûœşþœ₣⁄=Ûœ¼ć˚=³Şćşœ=˘ğ⁄=˘ş¼=˝œŽ=Ïþœ=¼ćœÈþ¼ć=Ï¼ğœI=›×È²=š—›Ð=
JJ=þœĆı=şœ¼ćœ=›×²=Ž—ÈŞćœ=Ï˛ğþœ₣I=Ûœ¼ć=₣œÈð=˝œŽ=˝¼ćÈğ=şœ¼ćœ=›×È²=³œ¼=›þ›¼ćİ=Ðœ˝œI=˘Èþœ=³›¼ćö₣=şŞć=²œ=JJJ=×œ×œ=þ„›₣=ÛœŽ
=ĆðœÊ=JJJJ=Ûş„È˛¼ć=˛¼¼ć=›²Èþ=˘ÈşÈšœ’=×œ×œ=þ„›₣=ƒ∆Áœ²=˝È¼ć=›×ÈğI=₣œ−œŞć=Ûœ₣œ¼ć=ĆœÜ=ý„È˝=¼Èş=ÛœÈšI=ÏŞ₣²=˘˛²=Ûœ›₣=Ûœ¼ć
=˝œŽ=³œ›¼ć=²œI=¼œĆıÈ¼ć=¼Èş=−œ›˝I=Ï×˛²œ=Ćœþ=³œ=ÛœÈ¼ćœ=Ï¼aÈ˝=ÏˇÈšI=₣œ−œ=ÏŁœÈ¼ć=I=ÏŠœÈ˛=ÛÖ˝œ¼ć⁄=Ûœ›₣=¼œĆıÈ¼ć=Ûœ¼ć=Ûœ₣œ¼ć=¼
Ýı=ÛÈ²˝=ş₣Şć=Ïş³œĆı=›²ÈŞć=ŁÈ¼ć¼ć=›¾þ¼ć=−œÈ˝=JJJ=˚=˘˛²=¼Á¼şœ=˝È¼ć⁄=Ûœ›₣=˝›¼ć=²œ=JJ=Ş˛²=Ïş³œĆı=ÏýœÈ˝I=Ûœ›₣=ŽLÈğ=›ˇ
ÈŞć=ˇœš=˝œ›ÐI=¼ćœˇ=ĆŞćI=˝«§=ĆŞćI=Ćœþ=³œ=ÛœÈ¼ćœ=Ï¼aÈ˝=ŞœŞć=JJJ=˝œÈ˝=¼ğ¼=˘ş¼=˝−œ’=¾œÈğœ=˝È¼ć=ŠğÈþ=³œ›¼ć=²œ=˘Ćı=Ï¼ćœÈˇ¼ć
=ŽÈ²ÁI=²œ=×œ×œ=›ð˝=¼ğ›š=Ûœ›₣=Žœ›²=¼ÝıÈŞć¼ć=şÈL=¼Á¼şœ¼ć=ŽÈ²Á=Û²Á=Ïğœ˝=ý„˝Èğ=Ûœ₣œÈ˝=¼œĆıÈ¼ć=−œ˝Èþ=ĆÈ¼=JJJ=˘šœÜœ=³
−=Ï²ĆıI=₣œĆı›¼ć=¼ğ›šI=₣×=²œ=ĆÈğ=þ˛²=ŠÈğ=²œ⁄=˘Ćı=₣×=Ï˛Èğ=₣œ−œ¼ć=›¾þ¼ć=Şi~Þœ=˝È¼ćI=ÏŞ²=žÜ=˚ÏðI=žÈÜ¼ć=₣Èþœ=İë˚=ĆŞć⁄
=þ˛²=›ð˝=−œ˝Èþ=³œ›¼ć=²œ⁄=˘˝Ðœ=×œ³œ×œ›³¼ć=›¾þ¼ć=²œ=−œ˝Èğ=Şi~Þœ=˝È₣=²œ⁄=ÛœÈˇ=˝þ=Š›ôøİ=ĆœŽœ¼ć=Ðœ˝œ=Ûœ₣œ¼ć=Ï˝œ₣È¼ć=
ÏˇaœŽœ=−œ˝þI=İœğœ=Ž„ÈŞćœI=Ûœ¼ć=Ï₣ÈŞć=₣œ²„Ğ⁄=×œ×œ=˘Ćı=ŽœŞćˇœÐœ=Û‹—þ=²œI=Ïþœ₣œÈ×¼ć=şÈL=›ð˝=Ï₣Èğ=²œI=Û−Š=þ„›₣=Ïþœ=Ûœ₣œ
¼ć=¼Ö„=Ï¼œÈşœI=Ûœş²=Ï³Èþ=›×Ćı⁄=¼Ýı=˝œÈŽ=ÏˇÈšI=˘Èş=³ÜÈ¼⁄=Ïþœ₣œŞć=Ï×˛Èğ=˚¼ć=˛„¼=¾œÈğœ=ğœˇÈ¼⁄=İœğœ=˚¼ć=¼ÈÜœ=šœˇğ
Ðœ=ÛœŽ=Ûœ›₣=Ï¼ÈŠ=›×ÈŞć›šI=¾œÈğœ=×œ₣=Ï³ğœ₣=²œJJJ=₣×=Ï˛ğœ₣I=þ„›₣=›˝š„=Ï˛ÈŞćš=Ïþœ’=Ûœ₣œ¼ć=ŁÈ¼ć=ÛœŽ=¾œþ=Ï²Ćı⁄=
=
Žˇœ¼ć=²œ=Žœ²œ¼ć=›ĆÈşÈ¼¼ć=˝−œ=
¼ćœÈþ¼ć=ÛÖ˝œÈ¼ć=Žˇœ=Šœ¼ćÈÐ=›³∑ƒğ=›²ÈŞć=˘=³œÈ¼ć=ÛœşÈþĆıI=şÌ₣œÈ∑i¼ć=˝œÈš=ÏŞ=˛œğ=₣Èþœ=ÛœÈšI=˚˛œÈ²=›þŠ²Ž²=˘›ˇÈŞć=˘Èş
=˚¼ć=₣œ−œŞć=ÏĆaÈşœ=›×ÈŞć=Ï˝œ³=Ï₣È¼ć›šğ⁄=₣œ−œ¼ć=›¾þ¼ć=ŽXğÈþ=−œ˝œ=˝œð=ÏŞ²=ý„È˝=›ˇÈŞć›šğI=˚=³ÈÜ=ŞœŞć=˛œÈğ¼ć=›¾þ¼ćI=˚¼ć=
³œÈ˝Ð=Ï−È˝=›þ²ÈÐ=›³∑ƒğ=›²ÈŞć=Û²Á¼ćœ=Ï¾Èˇ=ŞœŞć⁄=˚¼ć=³œ=˚¼ć=İ¼ćÌ¼ć=Ý„È¼=−œÈ˝=ŽÈğ¼ć=›¾þ¼ćI=₣œ−œ=−œÈ˝=ŽÈğ¼ć=Ýı³¼ć⁄=ş˝
œÈğ=˚¼ć=×„Ž²=¼Ö„=˘Ðœ=Ï×È˛=¾œÈ¼=₣È¼ć=ÏˇÈš⁄=¼œ›ÜÈþ=˘Èş=˛¼¼ć=Ï×Şć⁄=˛¼¼ć=Ï³ÈŞć=ˇ¦œÈ₣¼ć=Ïğœ˝=ÏšœÈÐI=²œ=₣È¼ć=ŞœŞć›²⁄=Ćœş³
œþœÈğ=Ûœ²œ=ĆŞć⁄=˚¼ć=˘˝=ÛL=Ï¼aÈ˝=ŞœŞć⁄=³œ=˘˝Ðœ=Ï¼aÈ˝=ŞœŞćI=Ćœþ˚=˘˝Ðœ=Ï¼aÈ˝=ŞœŞćI=₣„˛Ðœ˚=¼aœ˝œ⁄=Ćœş³œþœÈğ=›Š›˝Êşœ
=Ï²Ćı⁄=³„›ğş=Ï˝ş=ĆŞć=›˝Å=Ûœşœ›₣=−œÈ˝=²œ=˘=ĆþÁœ=ñÈŠ«§œŞć⁄=³È¼ć=Û²Á=¼œĆıÈ¼ć¼ć=ÝœjÆœ¼ć=Ï×˛œÈ²œ=ĆŞć⁄=¼Èğ=ƒ∆Áœ²=˝¼ćÈþ=ĆÈ¼=
₣œ−œŞćI=þ˛²=İĆ¼ćCÈğœÈþ=˘Èþœ=ƒ∆Áœ²=˝¼ćœ¼ć=Şi~=›šğ=²œI=×₣×₣=Ï−È˝=ƒ∆Áœ²=˝È¼ć=Ï×˛œ=ŞœŞć=˚¼ćĆı=˛„›ğ¼ć=Ð„˝È¼ćœ=ÛÔİ=˚¼ć=Ï¼¦È²
¼ć=›¾þ¼ć=Ð»œ›½˝=³„›ğÈİ¼ć=₣Èþœ=×aœ›ÜÈŞć=ÛœÈš⁄=ÝœjÆœ¼ć=›²›ğÂä=₣„È˛=¼Èğ›šÈğ²=˘¼ć=ÛÈ³œÈ¼ćİ²=ñÈŞćœŽ²I=þœ¼ć=Ž²Á=ğœˇÈ¼=Š›
ôøİ=ĆœŽœ¼ć=Ðœ˝œ⁄=˘¼ć=₣œ−œ=˝³œğ=Ï−È˝=˛„Èğ=›²ÈŞć=þœ¼ć³¼ć=Ï¼¦È²¼ć=›¾þ¼ć=˝þÐœ=ý„È˝=ÏˇÈš=ÏşĆı=ĆœÜI=þœ=¼„Èž=þœ=¼œ¼ć=˝¼ćÈþ
=ĆÈ¼=JJJ=˝›ð²=›Š›˝Êşœ⁄ 
 
˛„›ğ¼ć=Ð„˝È¼ćœ=˝þÐœ=³u›þ¼ć=şÈL=Ş„jÆ 
şœ˝ÂœÈş¼ć=Ćœ›þ=×„ğ›˝=ŠœÈğ=³›õ₣¼L=Ï−È˝=¼ÝÂœ¼ć=Ï³›¼ćÈŞć=ŠÈğ=ŞœŞć=¼œÔğœÈ×ÈİI=˚Ï×Èİ¼ć=şœ˝ÂœÈş=˘˛È²œ=ŽÌ¼ŽÅ¼ć=Ï˛ğœ=›²›
Ğu=ĆŞć›²⁄=¼ćŞćÁœğ=Ï¼Lğ=ÐœĆıˇœ¼ć=ĆþÁœ=˝È¼ć=þœ¼ć=ş₣∑ƒ=Ï×ĆœÔİ=¼œÔğœÈ×Èİ=ŠÈğ=ŞœŞć⁄=¼ÝÂœ¼ć=ÛœÈš=UIMVS=›˝Èğœ›₣Ðœ¼ćI=þœ¼ć=
₣È¹Á=ÛÈ¹Â˝=ÛşÔ¼ć›¨þ⁄=˘Ćı=ÛşÔ¼ć›¨þ=ÛÔİ=˝˛È²œ=›²›Ğu=˝œÈŽ=¼Á¼Ćœ¼ć=ĆŞć=²œI=şÔ¼ć›¨þ=ÛÔİCÈğœĆı=›²›Ğu=˝œÈŽ¼ć=Ûœ˛
Üœ⁄=Ï²³œÈğ¼ć=ÛˇÞ²=˝²Áœ=ŞœÈ×¼ć=¼Şćş=×İ=Ï−È˝=ÏŠÍsJ˘¼ć=₣È¹Á=þœ¼ćœ=¼ÝÂœ¼ć=Ï³›¼ćÈŞć=Ï¼œÈ√¬=˘Èş=Ï¼İÁœ=ĆŞć⁄=˚¼ćœ=Ï˝œ²=Ï×È



İ¼ć=Ïş=ñªΩĆı=˚Ïð=²œ⁄=¼œÔğœÈ×Èİ¼ć=›Š›²¼ć=˝œ¼ć˛œ²œ=¼²ÁœŞć=¹qÔş=ĆÈŞć=ŞœŞćI=›Š›²=Ï²Ćı=ğ¼Þ=Ï²Ćı=˚Ï×ÈİI=˘È×Èİ=˘¼ć=ŽÈ²Á=ğ¼
ÈÞ¼ć=ÏŞ₣²=ÛÎ¼¹=˝ğ=ÛœÈšI=ÏşĆı¼ć˝₣=›Š›²¼ć˚=ÛÎ¼¹=˝œğ=ÛœÈšI=ÏşĆı=˝ğ=Ï−È˝=›Š›²=˚=ğ¼Þ=ñþÁĆ=ŞœŞć⁄=˘Ćı=ŽÈ²Á=şÌ₣œ∑á¼
þÂÌ=İĆ¼ćCÈğœ=ş√³ÒÞÂ=Û²Á=ÏŠĆœ¼ćœŞć=‰þ›¼ć=JJJ=şœ₣È²=Ï×˛œ=ŞœÈ¼=Ï×œ˝œ²Ł¼ćCÈğœ=ÏšœÈÐœI=›˝Å=›¾þÈ¼ć=ý„˝Èğ=Ï×˛œ=ŞœÈ¼=ş≠=½
œ›ğ=³−=Ï³≠ÈğĆı=Ï₣œÐœ=ĆÈŞć=ÏŞ²=ÛŽˇÈ¼ć¼ć=Ï³ÈÐ=šœˇğI=ÏşĆı=Ûœ˝Ú›þÈþ=Ï¼ÈÜ=ÏˇÈš=JJJ=˚˛œÈ²=›Ž›²Èş=Ï¼œžœĆı⁄=şÌ₣œ∑i=šœ›
ÜÈŞć=˘Ćı=İĆ¼ćC›ğÈþ=×„²√¬›¼ć=˝œŽ=˝¼ćœ=ĆŞćI=˘¼ć=Ž²Á=›²Ş„jÆ=¼r=¼Á¼şœŞćÌI=˘Ćı=˝œÈŽ=şœĆœŞÁ=˝È¼ć=Ï¼˝œ¼ć=Ş„¼È˝¼ćœ=×„∞²√¬›¼ć=¼Á
¼şœŞć=₣œ²„ÈĞ¼ć=‰¼¾¼=JJJ=˘¼ćœ=¹¼ćœ=³ÈÜ=²œ⁄=˘¼ć=Ï−È˝Ćı=Ï¼œžœ=ŞœŞć=˘È×Èİ¼ć=ş₣œŽ=³u›þ¼ć=›¾þ¼ć=˘Ćı=¹¼ćÈ²¼ć=˝œÈŽ¼ć=›İ˝Ü=
˝þÐœ=›¼∑ƒÚþ⁄=˘Ćı=¼Á¼şœŞć=›²Ş„jÆ=−œÈ˝=¼r=₣∑ƒœ²⁄=˝aœÐœþœÈ¼ć¼ć=Ï¼Üœ=˝þ=ĆœŽœ¼ć=₣∑ƒœ²=‰þ›¼ć=˝È¼ć=Ïşâœş=›¼ćÈ³œÈÐÂ=Ï˝œ²›×²=
³œ˚Şćœ=ŞœÈ¼=²œ⁄=Ûœ¼ć=Ï˝œÈ²œ=›×²=³œ˚Şćœ=ŞœÈ¼=²œ=˘Ćı=þ−Á=ÏŞ=ñþÁĆ=Šœ¼ćÈİœ=Ï˝œ›Ð=Ðœ˝œ¼ć=₣œğ=˘È×İ=Ï−È˝=˚Ï×Èİ=ŞœŞć⁄=Ïş
âœÈş=³œ˚Şćœ=ŞœŞć=JJJ=˘˛œÈ²=¼œş=˝È¼ć=₣œp=×„=Ï˝œ›Ð=Ïğœ˝=Õ=›¾á≈=›¼ćÈ³œÐÂ=¼Èğ=×„=Ï˝œ›Ð=²Şć=˝—›Ü=Ï˝œ›Ð=Ïğœ˝=¼œş=˝È¼ć=JJJJ=
˘È×¼ć=₣È¹Á=˝₣È¼›İ=ş¼œĆı=˘Ćı=˝œÈŽ¼ć=›¾þ¼ćI=˘Ćı=³u›þ¼ć=›¾þ¼ć=Žˇœ¼ć=ĆœÈÜ¼ć=₣Èþœ=ý„È˝=¼Èş=ÛœÈš⁄=
=
¼œÔğœÈ×İ=Ï−È˝=ÛœÈş=›Š²œ=¼à„˝=Ï−È˝=Ûœ½ˇœ›²ƒ∏œÈ²¼ć=ÏĆÈ¼ćœĆı²=³ŞÂ∑i=⁄=¼œÔğœÈ×İ=Ï−È˝=¼r=˝²Áœ=˘È×Èİ=›¼›pÆ=ĆÈŞć=ÛœÈş=
Ûœ¼ć=ŠÈğ=ŞœŞć=Ï¼İÁœ˛œ²œŞć⁄=Ûœ¼ć=Šœğ’=Ïş=˘˝=Û‹—þ=Ï˝Íİğ⁄=¾œ¼ćÈþ=×œ›¼ć{şÌ₣œ¼ć=²ÌÈŠ=¼œş=˝È¼ć=ñœŞć=İþ˝¼ćœ=Š›ôøİŽ²I=˚
Ï×¼ć=şäœÈĆ=˝„›Ü=Ï˝›Ž=Šœğ=Ï×˚Şćœ¼ć=¼Á¼ƒ∏œ=˝¼ćœ=ĆÈŞćÈšI=›þ²=Ðœ˝œ=Ï˝›Ž⁄=›˝Å=˚Ï×¼ć=Ðœ˝œ=Ï²Ćı=˘˝=şÈL=˝„›Ü=Ï˝›Ž=Šœğ=Ï
˝²œ¼ćI=½Èğ=×›¼ć{=₣œ²„ÈĞ¼ćœ=Ï¼ćİ²=Ï×œ˝œ²=Ï−È˝=Šœğ=Ï²Şć=²œI=ŠœÈğ¼ć=¼×Èğ=þœ¼ćœ=³œŞć=Š›ôøİ=Ðœ˝œI=Ûœ¼ć=ÏşĆı=Šœğ=ŞœŞć=¼œÔğœÈ
×ÈİI=×œ₣=×İ=Ðœ˝œ=Ï˝›ŽI=ş¼ć˝œ›¼ć=ÏŞ=Šœğ=Ûœ₣×œ›²=˝È¼ć=¼œÔğœÈ×İ=þœ¼ć=ÏŠÈŞć=Ï˝›ŽÈþ=×„=Ðœ˝œ=˝₣⁄=ˇ›¼ć¼È×¼ć=Šœğ=˘Ćı=¾œÈ¼
=ŠÈğ=ŞœŞć=¼œÔğœÈ×Èİ⁄=˘¼ć=ŽÈ²Á=¼œÔğœÈ×Èİ=Ûœ›−Â˝=₣„{œƒ¡Ì›þ=ŁÈÐ=˘˝=İþœÔİ⁄=Û−Š=›²¾Â¼ć=˝È¼ć=³„È¼ćœ³„›¼ć=˘Ćı=ÛÎ¼¹=Ïğ²È×
È²¼ć=Ýı³¼ć⁄=˘=˝−œ=Žˇœ¼ć=Žœ²œ=Ï²Ćı⁄=Žˇœ=˘˝Ðœ=Û¼ƒ∏œ¼ć=›İ˝œ¼ćI=˚Ï×¼ć=˛„²=ĆÈþ=−œ˝œ¼ć=Ï¾þ¼ć=˘˝Ðœ=³›¼ć˝®²œ=−œÈ˝=ÏşÐœ=
˚=ŽœÈ²=²œ⁄=Žˇœ¼ć=₣þ=Ş„¼È˝¼ćœ=˛„²=ĆÈğ=›˝√¬œ=Û¹Â=˛„²=²œ=ĆÈŞć=−œ˝Èğ=˚Ï×¼ć=¼Ýı¼ćœ=˘Ćı=˝œÈŽ=ÛœşÈ¼=²œ⁄=˘Ćı=Ž²ÁĆı=˛„²=ĆÈŞć
›šğ=¼ć₣ğœ¼ć=ƒ¬œ₣Ì⁄=˘=ğœĆıÈ²=³„≠ÈĞ¼ć=Ï−È˝=Ï₣ÈŞćÈ×¼ć=˝×¼ć=Ï¼›İ=˘¼Ô=˚¼ćœ=×¨=ĆŞć=˘Ćı=˝œÈŽ⁄ 
 
¼œ¼ğ„¼ć=şœ¨Á 
¼Ć¼ć₣³„Ï¼ć¼ć=˘˝×ğ=Ş„¼˝=þœ¼ćœ=Ïşœ²œ¼ć=ÛœÜþ×œ¼ćI=Û¼İÁĆı=Ïşœ²œ¼ć=›¼ƒ„∆Ð=›˝Å=›¼›pÆ=˝¼ćÈþ=ĆÈ¼⁄=˚¼ćœ=Ï˝È²=›˝Å=₣œp=Ï×Ü=Ć
œŽœ¼ć=Ðœ˝œŞćI¼œŽœ¼ć=×¼ć=˘È×Èİ=³aœŠ=ĆœŽœ¼ć=³aœŠİ=Ðœ˝œI=˚¼ćœ=›¼›pÆ=˝È¼ć=×„ĆœŽœ¼ć=³aœŠİ=Ðœ˝œŞćI=ş¼ć˝œ›¼ć=Ï¼ćÈÐ¼ć=ÛÈ¹Â˝=×œÈ₣⁄
=˚¼ćœ=˝œÈŽ=¼r=Ïğœ˝È˝=›²Ş„jÆ=˝È¼ćI=¼œ¼ğ—=˚Ï×¼ć=˘˝Ž²=Ş„¼˝È˝=›×ÈŞć›šğ⁄=Ïş=³aœŠ=¾›¼ć=Ïşœ²œ=›²ÈŞć=˘Èş=˚Ï×¼ć=³Şćşœ=Ï½
¼ćþ=²œ=›×ÏŞć=Ï¼œÈ√¬=Ł„È¼ć=ÛœÈş⁄=Û¼ÈİÈĞ=þœÈ˝=¹¼ćœ=ĆŞć=˘¼Ô=¼Ć¼ć₣³—È¼ć=þ„Èğ=›²ÈŞć=›ˇÈŞć=Û¹Â₣Úþ=˝È¼ć=¼ćœ˛œ=ĆŞć⁄=Ş„¼˝=›²Ş„jÆ=
˝¼ćÈğ=˘Ćı=¹¼ćÈ²¼ć=ŁÐ²œ=ŁÈÐ=Ï¼İÌ⁄=›˝Å=Ï₣ÈŞć¼ćœ=›¼ª…œşÌI=þœ¼ćœ=³œğœŞć=²œ=þœÈ×¼ć=İ¼ćÌ¼ć=˘=˝œÈŽ=ÏĆ®½„ğ⁄=˛„²=Ć˚ŞćœI=˛„²=˝¼ć
œ²=˘Ćı=¼Á¼şœ¼ć=˘˝Ðœ=ÛL⁄=Žˇœ=þœ¼ć=Ýı×œĆ¼ćÞ=₣œp⁄=şœ₣œ›Ž˝=³u›þ¼ć=₣È¹Á=ý„È˝=ÏˇÈš=˘Ćı=¼Á¼şœ⁄=
=
¼„›uŽÌ¼Ì=Ï½›¼ć˚Şćœğœ=
˘Ćı=şÌ₣œ∑i¼þÌÂ=ÛZğC›ğÈþ=ñœŞć=×„∞È˝œ›Ð=›˝√¬œ=þœ¼ć=Û›¹˝=Ïğœ˝=¼œş=˝È¼ć⁄=Û›¹˝œÔİ=Ïğœ˝=ˇ›¼ć¼I=þœÈ×¼ć=₣È¹Á=Ï¼İ=›˝š„=
˝Ú›ĞŽÌ¼Ì=¼œ›˝=ş¼œĆı=˘=˝œÈŽ=Ş„jÆI=Ûœ¼ć=›˝š„=ÛœÈš=Ûœ₣œÈ×¼ć=₣Èþœ=Ïğœ˝⁄=Ûœ₣¼ćœ=şÌ₣œ∑i=³ŞÂ∑i=ŞœĆı=²œI=Ûœ₣¼ćœ=₣œğ=şÔˇ¦Ć=˝
È¼ć=˘È²=şÌ₣œ²œ=³ŞÂ∑i=³œðœĆıI=₣ĆœŽ²=Ï−È˝=₣ĆœŽÈ²¼ć=₣œÈž=−œ›˝=Ûœ₣¼ćœ⁄=ÏŞ₣²=Ûœ₣=³œðœÈþ=ĆÈ¼I=þœĆı=₣ĆœŽ²=›˝š„=Ðœ˝œ=›×
ğI=Ûœ₣¼ćœ=₣œğ×ÈĆ¼ć=Šœ¼ćÐœ=ÛœÈ₣¼ć=¼œˇœ²=šŞć=ğ¨=Ðœ˝œŞć=›˝È²=›²ğœ₣I=³È¼ć=Ûœ₣=ĆÈğ=¼œÈ¼ćœ=ğ¨=Ðœ˝œŞć=ÏşÐœ=₣ĆœŽÈ²¼ć=ĆœÈ
þ=›ˇÈŞć=³ÜğI=₣œÈž=−œÈ˝=¼r=˝Áœ›¼ćŞćœ¼ćI=˘Ćı=₣œğ=þœ¼ćœ=ÏÐ»²=³È−=Ï²Í˝œ=³È−=şÌ₣œÈ∑i=₣ĆœŽÈ²¼ć=˝œÈš=Ï³ÍaÈš=Ï×ŞćI=Ûœ›₣=−œ›˝
=×œ›ŞćÈnI=Ûœ›₣=è¹„=³„›ğÈİ¼ć=˝œÈš=¼Èàœ¼∑ƒ=˝›¼ć⁄=¾œ¼ćÈþ=³œÈ¼ć²=¼œÔğœÈ×Èİ¼ć=Ðœ˝œŞć=˘È×Èİ=ÛœÈ₣¼ć=ŠœĞ=ĆŞćI=˘₣²=›˝=ş¼›Ž¼ć
=ŠœĞ=³ŞÂ∑i=˚Ï×Èİ¼ć=Ðœ˝œŞć=ĆŞć⁄=˘¼œ¼ćĆı=Ïþœ=¼œ¼ć=›¼Łœ=Ž›₣Èþ=ÐÈ₣ÈÐœ=ğœˇœÈ²œ=ĆÈŞć›šğI=Ðœ˝œ=˘ÈşÈš=˚³œ¼ć=Ï−È˝I=˚³œÈ¼ć=Ð
È₣ÈÐœ=³œ˚Şćœ=ŞœŞć=²œ=Û−Š=þœ=˚Ï×Èİ=¼ÈÜœÈğœ˝È×¼ć=›¼ÈİĞ=˛œ×ÁI=þœĆı=ÐÈ₣ÈÐœ=³œðœÈþĆı=ĆÈ¼I=˚Ï×Èİ¼ć=ÏŠœ¼ćœĆı=Ðœ˝œ=è¹„=Ž›₣
Èþ=Ï˝²=˘Ćı=˘È×Èİ=Şþ=³„ÈŽœ=ĆŞć=þœÈþ˚=ğœÈˇ=JJJ=şÌ₣œÈ∑i=Ï˝œÈ²œ=şœ√ñ×œ›Şć˝þœ=Ï²Ćı⁄=˚Ï×¼ć=ÙÈ×=è¹„=Ûœ₣¼ćœ=¾œğ=˛œ×Á{¼
Á=³œðœĆı=²œI=ÙÈ×¼ć=Ž²Á=Ðœ˝œ˚=×œ²=˝›¼ćI=Ûœ¼ć=˚¼ćœ=˘È×Èİ¼ć=³„ÈŽœCÈğœÈþ˚=Šaœ×œ=Ï×Şć=JJJ=₣œž˛œ²=Ï−È˝=Û›þ›¼ćjÆ=ğœÈ¾¼ć=Ž
²Á⁄=›˝š„=ÐÈ₣ÈÐœ=²œ›ş˝=³œ›ðÈŞć=›×ğœ₣I=˚¼ćœ=›×ğ=ÛœÈ³ğI=Ûœł„¼ćI=ÏşCÈğœ=ŠÈğ=Èˇğ=¼œÔğœÈ×ÈİJJJJ=˚Ï×Èİ¼ć=¼ÈÜœÈğœÈ˝¼ćœ=
˘CÈğœ=×œ≠Þ=³šà=˝È¼ć⁄=˘=˝œÈŽ=ž„a›˝˚=ÛœÈš=›˝Å=Ûœ₣œ¼ć=Ï¨Èp=Ï²ĆıI=Ï˝²=²œ=Ûœ₣œ¼ć=×„∞Ž²=ÛœoÌŞć=³„›ğÈİ¼ć=¼ÈÜœ¼œ¼„I=½
Èğ=Ï¼ćğ=Ûœ₣œ¼ć=˝œÈš=ƒ¬œ¹Ì²=Şœ²I=¼ćœ∑ƒœCÈğœ=Ûœ₣œ¼ć=˝œÈš=ƒ¬œ¹Ì²=¼ćœ∑ƒœI=½Èğ=₣œğ=Ûœ²œ=Ï²˚Şćœ=˝¼ćÈþ=Ûœ₣œÈ˝=˛„¼=Ï¼›İ=Ł„Ğ=›
×Èþ=ĆŞć=²œ⁄=ğœ¾Ðœ=Ï¼›İĆı=−œÈ˝=JJJ=ÏŞ₣²=×œ×²=Ï×˚Şćœ=−œÈ˝=¼Èğ=ÐÈ₣ÈÐœ=³œĆı=Ûœ›₣=Šœ¼ć=Ðœ˝œ=Ï˝›ŽI=²œ›ş˝=Ï−È˝=ÐÈ₣ÈÐœ=›
¼›pÆ¼ć=Ðœ˝œŞć=ÛœÈş=Ûœł„¼ćI=þœ=›þ²CÞ=Ðœ˝œŞć=¼œÔğœÈ×Èİ=›¼›pÆ=ĆŞć⁄=˘=˝œÈŽ=ž„a›˝˚=ÛœÈšI=ŞþĆı=³„›ğİ=Ûœ₣œ¼ć=ÛœoÌŞć=−œ˝„˝



I=žœÈ₣ğœ˚=ÛœÈš=JJJ=˘Ćı=Ï×˛„²=²œ=Ïş›×²=₣œğ=Ûœ²Èþ=›ˇÈŞćI=˝þCÈğœ=ÏšaÜœ=−œÈ˝=˘Ćı=˝œŽ=˝¼ćœ¼ć=ŽÈ²ÁI=₣œğ=¼ÈŞć=Ûœ²›šğ=›
¼¦ÈŽ¼ć=Ýı³¼ć=›×ÈŞćI=þjÆœ=›šğ=²¼ć₣I=þœ=Ï¾Èł=³ÈÜ=ŞœŞćI=²ÌÈŠ=›šğ=Ï¼ćÈğ¼ć=ÏğœĆœ¼ć=Ï¼ć›ğÔI=þœÈþ=›ˇaÈ−=ŞœŞć=þœ¼ć=þğÈ³Ð=JJJJ=
şÔ¼œ×Ðœ=è²ğœ₣=›˝Å=Ï×ÍÈÜ=š—ÈÐ=ÏŞÈþ=³œ¼ćğœ₣=²œI=ÏÐ»²=šœÜÈ¼=₣œğ=þ„Èğ=›×ÈþĆı=ĆÈ¼I=þœĆı=₣œğ=þ„Èğ=›×ÈŞćĆı=š„ÈÐ=Ïˇğœ₣=JJJ
J=²œ=₣È¼ć›²ÕÕÕ=˘¼ćœ=₣È¼ć=²œ⁄=›Š›˝Êşœ=˝¼ćÈþ=ĆœŽœ¼ć=³ZœÈİ˝=Ðœ˝œ=˛¼ćŠ=˝¼ćğœ₣I=˘Ćış¼=ž›>=žœÈ₣ğœ=›²ÈŞćĆı=þÈ¼=˝œŽ⁄=Ûœ_
šœ=Ûœ₣œÈ˝=Ï×È˛=˝Ì=₣È²=ĆÈ_š=ÏŞ=Ûœ›₣=›þ›¼ćİ=ğ¨=Ðœ˝œ=₣Òğ¹È²¼ć=˝œŽ=˝›¼ć=JJJ=²œ=₣È²=ĆÈ_š=²œ=›²ªŠŞćI=Ï˝²²œ=Ûœ₣œÈ˝=ş¼Â
×œ=Ï½›¼ć˚Şćœğœ¼ć=Ï³œĞœ˝=³¼ćÈþ=ĆŞćI=ÏšÜœ=Žœ₣œI=²œ=J=Ćı›ƒ~=˝¼ćœ=³ÁœhÐ=JJJ=˘¼Ô=şœ₣œ›Ž˝=ş√∫œ²˚=›ð˝=₣Èþœ=Ï²Ćı⁄=˘¼ć=Ï˝œÈ²œ=
şĆŽ=¼ćœ∑ƒœ˚=Ï²ĆıI=ÏšœÈÐœÈ¼ğœŞć=ğœğÈˇœğœ=Ï−È˝=Ïşœ²œ=Ûœ²þœ₣=³È˝ÈÐ=˝È¼ćI=Ï×˛ğœ₣=˚=˝œÈŽ=žœÈ₣ğœ=ÛœÈ¼ćœ=Ï¼›İ⁄=þœĆı=
˚Ï×Èİ¼ć=×œ×È²¼ć=Ðœ˝œŞć=˚Ï×Èİ=ŠœĞ=˝È¼ć=₣œğ=³œðœÈ²œ=ÛÈ²˝=şĆŽ=JJJ=˚šœÜœ=¼œ›˝=˝−œ=Ûœ¼ć=²œĆı=¼œ=è²Èğ²⁄=
=
ÛþÁœŠœÈ¼ć¼ć=³u›þI=Žˇœ¼ć=˝−œŞć=
ÝÁœÈ√¬ğ=¼Èğ=Ûœ₣œ¼ć=₣Èþœ=˘˝=ÏšaœÜœ=›šğI=Ïş=ÏĆÈ¼ćœĆı²=›²ÈŞć=Ûœşþ⁄=þœÈ˝=˘˝›×²=›¼=˘ş=˘½=J˘¼ć=Ïğœ˝=¹¼ćğ⁄=›˝Å=ÏĆÈ¼ćœ
=Ï¼›İ=²œ=−œ˝Èğ=Ï˝ş=ŽÈ₣=²œ⁄=˚=šœÜœ=Ï³ğI=šœÜœ=³œ˚Şćœ¼ć=³¼ć=¼œ›Ü=ÛœşÈþĆı=I=¼ÈÜœ¼œ¼„=˚Ï˝=Ýœ˝=˝¼ćœğ⁄=˚¼ć=ĆœÈþ=Ï¼›İ
=ÏĆÈ¼ćœĆı²=¹›¼ćÈŞć=›×ÈŞć=Ï˝ş=Ï×È¼ĆıI=Û¼ÈİÈĞ=³œÈŞć=³ÈÜ=šœÜœ=Ï³ğ⁄=›˝Å=ÛœÈ×İ=›×ÈŞć›šğ=Ï¼ćœŽ=þœÈ˝=˘˝¼œ¼ć=˝È¼ć=¼ÈÜœ¼œ¼„
È˝=Ïşğœ₣=›×Èþ=ĆÈ¼⁄=˘˝›×²=˝œÈŽ¼ć=ŠœÈ³=ÏŞÈþ=³œÈ¼ć›²I=³È¼ć¼ć›×²=Ï×›¼ć=ĆÈŞć=ÏˇğI=˚Ï˝=Ïş³œĆı¼ćœ=¹È¼ć=›²ÈŞć=Ïˇğ⁄=
=
þœ¼ć³¼ć=˝Ì=˝È¼ć›šğ=ŽœÈ²œI=Ûœ₣¼ćœ=₣×=˛œĆıI=¼Ýı=Ï³ÐœĆıI=¼œÈŽ=Ïğœ˝I=Ûœ₣œ¼ć=şœ₣È²=¼Ýı=ğœĆı²=¹¼ćœ¼ć=Ž²Á=Ïş³œĆıÈ×¼ć=›²ÈŞć=ŁÈ
¼ć=ÏýœÈ˝I=Ûœ›₣=Ï×›˛=şĆÁ=˝›¼ćI=ÏĆaÈşœ¼ć=¹œ¼ć=³¼ć˛=˝›¼ć=Ûœ¼ć=Š„³=˝È¼ć=−œ›˝⁄=˚Ćı=İœğœ=¼ÈÜœ=şœÈĆ¼=Ûœ₣œÈ×¼ć=Ï−È˝=ÛœÈ¼ćœ=›²Š„
=JJJ=˘˝=¼œğ›þ=ˇ¼ć₣=Žğ=›²ÈŞć=þœÈþ=ÝÁœÈ√¬Èğ¼ć=₣„˛=Š„›¼ÈŞć=Ï×ŞćI=ˇ¼ć₣=ŽğI=þœÈþ=›²ª…œş=›²Èþ=³œÈ¼ć=²œI=Ş˛²=₣È¼ć=Şœ˚Şćœ¼ć=₣
Èþœ=Û¼ƒ∏œ=ĆŞć=þ˛²=Žğ=Ï−È˝=þœ¼ć=₣„˛=ÏþœÈğ⁄=˘¼ć˝₣=¼œ¼ć˝ÈŞć˝=˝È¼ćI=þœ¼ć³¼ć=ÏšÈÜ=Ï×Şć⁄=˘˛²=þœ¼ć=şœ¼ćœ=₣„È˛=Ï½œƒ∆œI=þœ¼ć
³¼ć=ŁœI=Ï˝=›Š›˝Êşœ=˝¼ćÈ¼’=˘Ćı=ÛþÁœŠœ¼ć=˘¼ćœ=ş˝ğÈ˝=˝È¼ć⁄=Û¼İÁ=¼×ğœ=Ûœ₣¼ćœ=›²Ćı=²œ=þœ=²ŞćI=˝˛È²œ=ş˛È²œ=ĆŞć⁄=˘Ćı=Ïş›
×²=ğœĆı²=³›¼ćƒ∆œ¼ć=¼aœ›İ=¼œŽğI=₣œğ=›²ÈŞć=š„Ð›šI=Ûœ¼ć=›šğ=˘˝=ğ›¼ć=›Š›²I=ğ›¼ć˚=ÛœÐÈ˝=Ï×Şć=×„Ćı=Ïş³œĆıI=¼ÝÂœÈ¼ć=Ï¼›İ¨Þ=×œ›
ÜÈŞć=−œ˝Èþ=Ï²Ćı⁄=₣œ›ğ˝=þœĆı=¼à„˝=þ„Èğ=Ï²Şć=ĆœÈþI=C›ğ=Šœ›ğÈŞć=Ï×Şć⁄=˘˝=Ïş³œĆı=JJ=˘¼ć=ĆœÈþ=C›ğ=ğœÈˇI=Ûœ¼ć=þœÈ˝=ˇœ›
ÜÈþ=þ„Èğ=Ï²ŞćI=þœ¼ć=›Š›˝Êşœ=˝¼ćÈþ=ĆÈ¼=ÏþœI=Ûœ¼ć=Û²ÁÐœ¼ć=¼ćœĆıÈ½ğ=Ï˝ÈÜ=Ï²˚Şćœ=ĆÈŞć›šğ=JJJ=³È¼ć=þœ¼ć=˝Ì=˝œá≈œI=¼ćœĆıÈ½ğ
=Ï²Ćı=Ïþœ=Šœ˝›¼ć=²Ð‚=³È¼ć=¼ćœĆıÈ½ğ=þœÈ˝=Ï½¼ćþ=Ï×˚Şćœ=ĆÈŞć›šğ=JJJ=˘Ćı=ş¼=˘˛œÈ²=ŁÐÈþĆı=−œÈ˝⁄=
=
₣¼ćœ=Ï˝œÈ²œ=¼Áœ³œ¼ć=²Şć⁄=Ş›×=¹¼ćÈ¼=Ïþœ=Şœ˚Şćœ¼ć=¼aœ›İ=Ï˝²=›×ÈğI=þœ¼ć=İœ›∑ƒ=Ïþœ=Ï³Èþ=ĆÈ¼⁄=
=
Ûœ₣œ¼ć=˝−œ=¾œ¼š’=Ï¾È¼=Ï˝œÈ²œ=ğœ¾=Ï²ĆıI=Ûœ›₣=Ïþœ=˘˝œ=²ĆıI=Ûœ₣œ¼ć=₣Èþœ=˝Èþœ=ÛœÈšI=Ûœ¼ć=×„Ó˛=³œĆı=²œ⁄=þÈ¼=þ„›₣=Ûœ²
à=³œÈ¼=›˝²œ=Žœ›²=²œI=˚=×Èğ¼ć=˘˝Ž²È˝=˛þ₣=˝È¼ć=Ï×˚Şćœ=ÏˇÈš⁄=Û¼İÁ=¼Ö„¼ćœ=˝È¼ćÈšI=Ûœ¼ć=¼œ›˝=ÛœÈš=×„∞Ž²I=˘˝›×²=›ð˝
=þœÈ×¼ć˚=ş›¼ćÈŞć=Ï×¼⁄=Ï×˛Èþ=ŞœÈ¼=Ï¼ÜœÐœI=Ûœ₣œÈ×¼ć=˘Ćı¼ć˝₣=¼ćœ˛œ¼ć=Ž²Á=˘Ćı=Ï¼Üœ⁄=˘¼ć=¼œ›Ü=˘›×˝=Ïþœ=Ž›₣=Ï¼Üœ¼ć=˚³œÈ
¼ćI=ŠœĞ=˝¼ćÈþ=ÏˇÈğI=ÏˇÐ=³œş=›²Èþ=ĆÈ¼=Ûœ¼ć=¼„ÈğÐ=ğœ›−=Ï˛Èþ=ĆÈ¼⁄=˘Ćı=›˝=ŽÌ¼²I=Ž›₣=Ûœ₣œ¼ćI=Ï×İ=Ûœ₣œ¼ć=þ¼„˚=ğœ›−I=˘
Ćı=›˝=Ï×İ=¼ć¨œ⁄=×œ×œ=¼ÈÜœ=˝−œ=ĆÈŞć=ŞœÈ_š⁄=Û›¾Wþœ=˝−œ=¼ğœŞćI=Ï²İœ=ÛÈ²˝=›˝š„=¾œ¼Èþ=Ïİ˛œŞć⁄=šœˇğÐœ=›¼›pÆ=˝È¼ć=Ûœ
Ž=₣×=Ï˛ÈŞć›šI=Ž„Şćœ˚=Ï˛Èğ›š⁄=›ŽþÈþ=³œ›¼ć›²I=ÏŽþœ=Ï²ĆıI=¼Ýı=˘Èş=ŞœÈ¼⁄=Ûœ›₣=×œ×œ=˝œŽ˚=³œ›¼ć=²œI=¼Ýı=JJ=˘¼ć=³ŞćşœŞć=˛œ
ĆıI=¼œ›Ü¼ć=¼Ü×œ=›¾á≈=˝È¼ć=›×ğ⁄=Ïş³œĆı=JJJ=˘¼ć=ğœ›−=˛œĆıI=˘³œÈ¼ć=˚³œ¼ć=×„³œÈ¼ć¼ć=Ïş³œĆı=JJ˘¼ć=ğœ›−=˛œĆı=JJJ=ğœ›−=Ûœğœ×œ=²
Şć=ş¼Ćı=˘˝ĆıI=Ï¼œÈşœ=˚=˘Èş=ŞœÈ¼=JJJJ=
=
ş₣ÈŞć¼ć=şÈL=›Š∑iœ=
›ŽÈ¼ćœ=ğœĆı²I=Šœ¼ć=ĆœŽœ¼ć=›˝Èğœ›₣Ðœ¼ć=˘Ćı=ğœĆı²=ŠÈğ=ÏˇÈš⁄=₣œ²„ĞÈ˝=ş„ƒ∏=˝È¼ć›²=˘Ćı=ğœĆı²I=¾œÈğœ=ĆÈþ=Ï×Şć›²⁄=₣œ²„ĞÈ˝=Š„›
¼ć=˝¼ćÈþ=›İ¨œ=›×ÈŞćÈš⁄=₣œ²„ĞÈ˝=ğœ›−=ĆŽ₣=˝¼ćÈþ=›İ¨œ=›×ÈŞćÈšI=Ûœ¼ć=Ï₣ÈŞćÈ×¼ć=›İ¨œ=›×ÈŞćÈš=þœÈ×¼ć=²œ¼ćÌnI=ğœ¼ÞÁ=ĆıþÁœ›×È
˝=₣Òğ¹²=˝È¼ć=Ïşœ²œ¼ć=›¼ƒ„∆ÈÐ¼ć=˝œ¼ć¼œ¼ć=˝¼ćÈþ⁄=˝ÌÈş¼ć=ş„¼ć¨œ¼ć=Ž²Á=˘Ćı=ğœĆı²’=˝þ=Ðœ˝œ=ğœÈˇ=JJJ=˘Ćı=Ðœ˝œ=›×ÈŞć=ˇ¦œ₣ÌÞ=³
›¼ć˝®²œ=˝¼ćœ=ÏŞþ=²œ’=²œ=ĆÈ¼=²œ=JJJJ=Š„›¼ć=¼ŽœŞć=¼ćœ˛Èþ=ĆÈ¼=ÏşĆı=Ž²ÁĆı=˘Ćı=ğœĆı²⁄=×„∞È˝œ›Ð=₣œ²„Ğ=ş„ƒ∏=Ï²ĆıI=ÏşĆı=şÔ˛Áœ=ÛœÈ
¼ćœ=Ï¼ÈÜ=˝„›Ü=Ï˝œ›ÐI=þœ¼ćœ=ş„ƒ∏=Ï²Ćı⁄=þœÈ×¼ć=›¼›¹¼u¾œÈ¼=Û₣œ²„Ğ=˝È¼ć=›×ÈŞćÈš=˘Ćı=›ŽÈ¼ćœ=ğœĆı²=JJJ=ĆaÁœ=ş›þÁ=₣²„ĞÁþtÈ˝=›ŽÈ
¼ćœ=˝È¼ć=Ï×Şć=˘Ćı=›ŽÈ¼ćœ=ğœĆı²=JJJ=Ï˝œ²‚=Ùª…È¼ć¼ć=ğœĆı²=Ï˝=ŽœÈ²=Õ 
 
³ZœÈŞćþ=ñ¹œ²=˚=Ûœ›₣= 



²₣ƒ∆œ¼ćI=Ûœ³²œ¼ć=˝œÈš=›˝š„=Žœ²œ¼ć=›šğ⁄=Ûœ³›²=Û›þ=ş@²=þœĆı=›ŽWœşœI=ŠœÈĞ¼ć=˝œÈŽ=Şœ¼ćœ=Ž²=Ï×Şć=þœÈ×¼ć=₣Ž„›¼ć=˝þ=˘˛
œÈ²’=
=
›þ›¼ćİ=Š›ôøİ⁄=
=
Ï˝²=˘þ=˝₣=’=ş¼ć˝œ›¼ć=›Ćşœ¼=¼œĞ›^=Ðœ˝œ⁄=
=
˝œŽ=Ï˝œ−œŞćI=Ï˝=Ï×È¼’=˝œÈŽ¼ć=ÛœÈˇĆı=Ðœ˝œ=¹œ¼ć=˝È¼ć=¼Èş=−œÈ˝I=ş„×=›×Èþ=ĆŞć=İþ˝¼ćœ=×İ=¾œˇ=₣œÈş⁄=þœĆı=ş›₣›þ=ˇÜœ¼ć=Ï
Š«§œ=˝¼ć›š⁄=˘˛œ²=Ï−È˝=˜Þ=›×ÈŞć=Ćœaş=₣„¼ć›ˇ¼ć=ŠœĞ=˝›¼ćÈŞć=Ï₣ÈŞćÈ×¼ć=ƒ¬œ¼ğ√¬Ì=˝È¼ć=þ„ğÈþ=ŠœĆı⁄=˘˝Ðœ=ñœ−›₣˝=›¼×ÁœğŞć=ÛœÈš
I=šœp=¾œÈğœI=³Üœè²œ¼ć=Šğ=ÛœÈš⁄=¼ÈÜœ=Ćıƒ„∆ğ=ÛœÈš=˚˛œÈ²˚=šœp=ÛÈ²˝⁄=
=
¼ğÈþ=Ćı_šœ=Ćğ=Ï˝œ²=ÛœÈŞć¼ć=šœp¼ćœ=˚˛œÈ²=³ÈÜ’=¼ğÈþ=³œ¼ćğœ₣=²œI=˝œ¼ćÞ=¾Şć=ÛœÈšI=ÏŞ=˝œŽ=˝¼ćÈþ=˘Èş›šI=˚=˛¼¼ć=Ï³ÈŞć
=ÏˇÈšI=Ïş³œĆı=›×ÈŞć=¹›¼ćÈŞć=›×Èþ=³œÈ¼ćI=˚¼ć=ŁÈ¼ćĆı=›Ð›¾=ÛœÈšI=ˇ¦œÈ₣=˚¼ćĆı=Ž›₣=Ï¼›İ=þœĆı=˚=ˇ›¼ć¼=Ž²=˛œÐœŞć=¼›pİ=Ðœ˝œŞć=²
₣ƒ∆œ¼ć=¼Èğ=ŠÈğ=ÛœşÈþĆı=×aœÜœÈþ=Ćğ=JJJ=è²—²I=˘¼ć=Ćœþ=˝œÐœ=Ïˇğ=Ï˝²=ŽœÈ²²’ 
 
²œ=Žœ›²=²œ⁄ 
 
˘˛œÈ²=Ýœ˝œ›þ=ĆŞć=Ï¼›İ⁄=ˇ≠=Š„›¼ć=˝¼ćÈþ=˚È×İ=Ï−È˝=Ïğœ˝=ÛœÈşI=Şœ˚Şćœ¼ć=ş₣Şć=Ýœ˝œ›þ=˝È¼ć⁄=þœÈ×¼ć=Ï¼œ₣œÈþ=˘¼ć=Ćœþ=ÝıÈ
Ü=ÏˇÈš⁄=
=
Ïş³œĆı¼ćœ=˝Ì=˝È¼ć’==
=
˘þ=¼ÈÜœ=˘ğœ˝œI=Ïş³œĆıÈ×¼ć=³È¨=Ï×˛œ=Ûşó¼⁄=
=
²₣ƒ∆œ¼ć=¼Èğ=ŠÈğ=˘ğœ₣⁄=₣È²=₣È²=¼ğğœ₣=JJJJ=˛¼¼ć=Ï×²›²=Ïþœ=˘˛È²œ’=Ïş³œĆı¼ćœ=₣œ²¼œ›¹˝œ¼ć=₣œÈ²=²œI=˚Ï×¼ć=˘ş¼=₣œ²Èþ=
ĆŞć=²œ⁄=₣„È˛=˝−œ=˝₣=¼ÈğI=Ćœþ=ŠÈğ=−œãÜ=ÛœÈˇ=³ÜÈ¼I=þœÈþĆı=Ûœ¹₣¼ćœI=þœ¼ć³¼ć=è²È¼=˝−œ⁄==
=
Û›½şœ¼ć=Ýı¼œŠ=
Ïş³œĆı¼ćœ=ÛþÁœŠœ¼ć=˝È¼ćI=Ûœ›₣=₣œ›²I›˝Å=˝Ì=˝¼ćÈ¼=¼ğÈþ=³œÈ¼ć²’=›×È²=ÛœÐ=ŁhÐœ¼ć=³›¼ć¼ÈþÂ=ÏŠœs=ŁhÐœ=›ÝÝ›Ð⁄=₣œ−œŞć=šœÝı›
²=Ï²Ćı⁄=Ï¼ćœ×JŽğJ¼Ú›«§Èþ=×aœ›ÜÈŞć=ÛœÈš=ĆœÈþ=¼à„˝=›²ÈŞć⁄=˝−œ=¼ğœ¼ć=Ïğœ˝=Ï²ĆıI=Ï˝œÈ²œ=ÛœÈğœŠ²œ=Ï²Ćı⁄=Ï˝œ−œŞć=³›¼ć¼œ¼ć=
Ûœ¼ć=˘¼ćœ=Ï˝œ−œŞć=³œĆœ¼ćœŞć=JJJ=Ï₣ŽœŽ=›ð˝=−œÈ˝=²œI=þœĆı=₣×=Ï˛Èþ=ĆŞć=Ûœ¼ć=ÛþÁœŠœ¼ć=˝È¼ć=›²ÈŽÈ×¼ć=¾„›ğÈŞć=¼ćœ˛Èþ=ĆŞć⁄=Ï₣
ÈŞćÈšÈğ¼ć=Ï¼ćœˇI=þœ=˘˝Ð„=−œÈ˝I=˚Ï×¼ć˚=Ïþœ=ŽÌ¼²=ÛœÈšI=½Èğ=˘ş¼=−œ˝È¼Ćı⁄ 
 
Ïšœ^=›ŽWœşœ 
şÌ₣œ∑i=¼²œ₣=ş₣œŽ=›ŽWœşœ=JJJ=₣œ²„Ğ=ÏŠœ¼ćœŠœğœÈ²¼ć=şÈL=Ş„jÆ=ĆÈ_š=þœ¼ć=˝œ¼ćÞ=˘Ćı=Ï¼Üœ⁄=Û³¼ćœ¹Ì=ĆÈğ=þœ=ĆÈ¼=˘Ćı=¼Á¼ƒ∏œI=
ÏŞ=¼Á¼ƒ∏œŞć=˝aœÐœþœ¼ć=¼şœÈþ=ĆÈ_šI=Û›¼È¼Š˝=³u›þÈþ=ÏşĆı=ĆÈ¼=Û³¼ćœ¹Ì⁄=˘Ćı=¼Á¼ƒ∏œÈ˝=Û²Á¾œÈ¼=¾œ¼œ¼ć=×¼ć˝œ¼ć=ÛœÈš⁄=˝„›
Ü=Ï˝œ›Ð=₣œ²„ĞÈ˝=ş„ƒ∏=ŽÌ¼È²=›½›¼ćÈŞć=Ûœ²Èþ=ÏˇÈğ=ÏŠœ¼ćœŠœğœ²=¼ÈÖ¼ć=ÏŠÈŞć=Ž≠›¼ć=Ćğ=Ï¼Üœ¼ć=ş›ð˝=›²ÞÂÈŞć¼ć=¾Ò›₣=‰þ›¼ć=˝¼ćœ
⁄=Ï˝=Ï×È¼=˘¼ć=Ýıj¼ć’=şÌ₣œ∑i=¼ć¨œ¼ć=²œÈ₣=˘˝=×ğ=₣œ²„ĞÈ˝=›¾á≈=ŽÌ¼È²=Ûœ²Èþ=¼œ¹Á=˝¼ćœÈ²œ=JJJ=˘ÐœĆı=³u›þI=˘¼ćĆı=²œ₣=ş„¼ć
¨œ⁄=₣œ²¼=ş√³×=ş„¼ć¨œ=²œ=˝È¼ć=˝œÈ˝=ş„¼ć¨œ=˝¼ćœ=ĆÈ¼=JJJ=ÛÎ¼¹=Ïğ²È×²=˝È¼ć=Ï˝’=ÛÎ¼¹=Ïğ²È×²Ćı=˘˛œÈ²=şÌ₣œ²œÈ˝=›²ÞÂœ
Şć˝=¾Ò›₣˝œŞć=˘È²ÈšI=Ýıj¼ć=Ï×¼œ¼ć=₣Èþœ=³›¼ć˝œðœÈ₣œĆı=Ï²Ćı=Ûœ₣œÈ×¼ć=Ï×Èİ⁄=
=
Ûœ¼œ¼ć=¼ć₣ğœ¼ć=˝−œ=
šœˇğ=³„Ğ›š=³È²È¼ćœÐœI=˙=ÏšœÈÐœ=ÏšÈğ=Š¼ćœÈþ=ŞœŞćI=þœ¼ć=Ï¾þÈ¼ć=˘˝Ðœ=³aœðœ=ÛœÈš⁄=ÛœÈˇĆı=˘˝Ðœ=³aœðœ=³„ÈĞ›šğœ₣⁄=Ï¼İ=¼
ÈÜœ=ĆÈŞć›šğ⁄=₣œ²þ=˝È¼ć›šğœ₣I=ÏšÈğ=›½È¼ć=˘Èğ=ðœ˝„¼ćÈ˝=Ï×¼⁄=ğœĆı²=¼Ö=−œ˝ğ=ñœŞć=×„∞₣œşI=ş¼œĆı=¾œ¼Èþ=³œÈ¼ć=ğœĆıÈ²=˝œ



Ž=Ï¼œ¹ĆŞć=Ï¼ćœŽ=−œÈ˝⁄=²œ=²œ=Ï¼ćœŽ=−œÈ˝=²œ⁄=Ï¼ćœŽ=Ş›×=Ûœ›₣=³aœŠİ=Ðœ˝œ=ÛœŞć=˝›¼ćI=₣œÈş=˝þ=Ðœ˝œ=ĆŞć=JJJ=³È²È¼ćœ=ĆœŽœ¼ćI=
Ûœ›₣=þ˛²=¼ÈÜœÈğœ˝=JJJ=Ûœ¼ć=˝œŽ=˝¼ć¼I=²œ=²œ=×œ≠Þ=›Ćşœ¼=−œÈ˝=˘=˝œÈŽI=Ûœ›₣=₣œÈş=ğœĆı²=−œ˝Èğ=˝œŽ=˝¼ćÈþ=³œ›¼ć=×„∞Ćœ
Žœ¼ć=Ðœ˝œ¼ć⁄=þœ¼ć=Ï¼›İ=ĆŞć=²œI=ğœĆı²=−œ˝Èğ˚=ĆÈ¼=²œI=ĆÈþ=Ï×È¼=²œ⁄=Û¾œ¼=²œ=¼ćœ˛Èğ=˝œŽ=˝¼ć¼=Ï˝²’=Ûœ¼œ¼ć=¼ÈÜœÈğœ˝I=
Ï¼ćœŽ=Ï˛Èþ=³œ¼ć›š=˘Ćı=Û¼ƒ∏œ=ĆÈğ=˚Ï×¼ć=ş¼=˝−œ=è²¼=Ï˝²’=˘ş¼=Ûœ›₣=Žœ›²⁄=Ïş¼œ¼ć=×œ×œI=ğœĆı²=¼ÖI=ĆœÈþ=³Şćşœ=Ï²ĆıI=˝
œ¼ć=˝œÈš=Ûœ¼ć=¹œ¼ć=˝¼ć¼I=₣ĆœŽÈ²¼ć=˝œÈš=³aœŠÈİœ=Ðœ˝œ=³ŞÂ∑i=¹œ¼ć=³œ˚Şćœ=ŞœŞć⁄=¼ÈÜœ=ÏšÈğ=˘ğ=²œI=ÏşĆı=₣œ²þ=˝¼ćœ=³œaðœÐœ=›
¼›pÆ=˝È¼ć=Šœğ=›˝²ğœ₣I=˘˝₣œş=₣Èþœ=Šğğ⁄=˘Ðœ˚=¼ÈÜœ=ĆÈ_šI=ğœĆı²=×œ×œ=˘˛²=›ýÈ₣þœÈğ=ŠğÈšI=Ï¼ćœŽ=ŠÈğ=²œI=ĆŞćÈþœ=˘¼œ
¼ć˚=ÏšÈğ=ÛœşÈ¼=²œI=₣œ²þ=¼ćœ˛Èþ=³œ¼ć¼=²œI=›¼›pÆ=˝È¼ć=›×Èþ=ĆÈ¼⁄=Žœ²Èþ=ŠœĆı=ÈŞ=˘Ćı=ÏšœÐ=ÏšÈğ=³ÈÜ=›˝²œ’=²œ=¼Şćş=³È²È
¼ćœI=³ÈÜ=²œ⁄=šœˇğ=Š¼ćœŞć⁄=˚¼ć=˝Ì=ĆÈ¼’=˘˛œÈ²=−œ˝Èğ=ğœĆı²=šœÜœ=Û²Á=³−=Ï²Ćı⁄=₣×=¹¼ćÈ¼I=ĆŞćþ=ØŽˇœ∞=ĆÈŞć=ŞœÈ¼⁄=Ûœ›₣=˚
¼ć=›×È˝=þœ˝œĆı=Ûœ¼ć=¾œ›¼=JJJ=Žˇœ=šœÜœ=˝Ì=ĆÈ¼’=
=
×œ×œ=ÏŁá≈œ=¹È¼ć=ÏˇÈš=˘Ćı=ğœĆıÈ²¼ć=˝œÈŽ⁄=Ï˝œ−œ˚=ÛœŞćœ¼ć=˝œŽ=˝È¼ć=›×Èþ=³œÈ¼ćœ=²œI=ğœĆı²=ÏšÈÜ=Ï×¼I=ÏšÈğÐœÈ˝=¼aœŠœÈþ=ĆÈ
¼⁄=˘¼ć=Ž²Á=Û²Á=˘˝Ðœ=¼Á¼ƒ∏œ=˝¼ćÈþ=³œÈ¼ćœ=²œ=JJJ=ÏŞ˛œÈ²=þœÈ˝=˘Ćı=ØŽˇœ∞=ĆÈþ=ĆÈ¼=²œ⁄=Ûœ›₣=ÏİĞI=˚=˘˝Ð„=Û²Á¾œÈ¼=¼aœŠ„˝
⁄=Ï˛Èþ=˝«§=ĆÈ_š=×œ×œI=Ï¼œÈ²¼ć=¼œ›Ü=Ûœ¼ć=›˝š„=Ï²ĆıI=Ûœ¼ć=˝«§=ĆÈğ˚=Ï¼œÈ²¼ć=›˝š„=˝¼ćœ¼ć=Ï²Ćı⁄=ŽœÈ²²=˘Ćı¼ć˝₣=Û¾œ¼Ì=Ï¼ćÈ˛
Ćı=Ûœ₣œÈ×¼ć=›×ÈŞć=˘¼ćœ=˝œŽ=˝›¼ćÈŞć=Ï²È¼⁄=Ûœ›₣=¼aœ›×I=˝œ¼ć=JJJ=²œI=˘Ćı=˝aœÐœþœÈ¼ć¼ć⁄=è¹„Ćı=ÛþÁœŠœ›¼ćþ=ĆÈþ=ĆŞć=Ş›×=Ïş³œĆı¼ćœ=
Š„›jÆ=šœÜœ=₣×=Ï˛ÈŞć=˘˛œÈ²=Ćôøœ=˝¼ćÈþ=ÛœÈşI=Ï₣ÈŞćÈ×¼ć=İ¼ćÌ¼ć=›²Èþ=ŠœŞćI=Ûœ₣¼ćœ˚=þœÈ˝=›Ł›¼ćI=þœ¼ć³¼ć=›˝ğ=ŠÜ=›×⁄=ÏŞ›×²=›˝
ğ=ŠÜ=›×Èþ=³œ›¼ćI=Ïş›×²=˛„¼=Ûœ²à=ĆŞćI=ŽÌ¼È²¼ć=˘˝Ðœ=₣œÈ²=˛a„ÈŽ=³œĆı=JJJ=˘˛œ²˝œ¼ć=¼Ýı¼ćœ˚=Ï¼›İ›×²=¼aœŠÈþ=ŠœŞć=²œ⁄=Žœ›²
=²œ=JJJ=ş¼œĆı=ÛœoĆþÁœ=˝È¼ć⁄=›¼Ğ=Ï˛ÈŞćĆı=Ï¼›İ=˝È¼ć⁄=Ï˝²=₣È¼ć=¼ğÈþ=³œÈ¼ćœ’=Ûœ₣œ¼ć=₣È²=ĆÈŞćÈš=JJJ=ñ−₣=ñ−₣=¼œ¹Á=ĆÈŞć=˝
œŽÐœ=˝¼ćÈğ˚=˘Ðœ=ÛþÁœŠœ¼ć=ƒ¬œ₣Ì=Ï³ÐœÈ¼I=Ïş³œĆı=Ï³ÐœÈ¼I=₣œ›ğ˝=˘Èş=İ¼ćÌ¼ć=Ï²È¼I=Ïş³œĆı=˘Èş˚=Ï²È¼I=×œ×œ=İ¼ćÌ¼ć=›×ÈþĆı=Ć
È¼=˘˝œÈŽI=Ïş³œĆı=˘È×Èİ¼ć=ÏĆœ˝=›˝√¬œ=˚Ï×Èİ¼ć=ÏĆœ˝=JJJJ=˘˝Ćı¼ć˝₣I=Ûœğœ×œ=²Şć⁄=şĆÁ=ĆŞć=²œ⁄=þœĆı=₣È¼ć⁄=Ûœ›₣=₣›¼ć›²I=˘Ćı=
ÏšÈğ¼ć=₣„˛=ÏŠÈŞć=Ï¼aÈŠ=−œ›˝⁄=Ûœ¼ć=˝Ì=˝¼ćÈþ=³œ›¼ć’=Ûœ²à=³œ˚Şćœ¼ć=₣Èþœ=Ûœ¼ć=›˝_š„=Ï²Ćı⁄=ÛœÈˇ=˘˛œÈ²=Şœpœ=Ûœşþ⁄=Ï×˛È
þ=ÏŞþœ₣I=Ïş¼œ¼ć=˝Ì=Ćğ=×œ×œ=ŽœÈ²œ=JJJ=₣œ²„Ğ=˘˛œÈ²=ŽÅ¼ć=¼œÜœI=˝—þ‚þœ¼ć=ÏŠÈŞć˚=Ïğœ¾ÌI=Şœpœ=ŠğÈš=ĆðœÊ=þaœ¼„=˛„Èğ=³ÈÜ=Ï
ˇğI=Ï₣ÈŞć¼ćœ˚=ÛœÐ˝=³ÈÜ=ÏˇğI=þœ¼ć=³¼ć=ş¼=ÛÖ˝œ¼ć=˝È¼ć=Ï×˚Şćœ=Ćğ⁄=Ï₣ÈŞćÈ×¼ć=¹È¼ć=›²ÈŞć=Ïˇğ=ŽLÈğ=Şœ¼ć=Şœ=˝¼ćœ¼ć=˝¼ćğI
=Ï˝œÈ²œ=³—›ğİ=Ïş˛œÈ²=Ï²Ćı⁄=şÈÖ=ĆÈğĆı=èÈŞć=³›ÜI=ñ−₣=¼ćœÈþ=˘˝Ð„=Ł„›₣ÈŞć=›²Ćı⁄=þœ¼ć³¼ć=ÏŠþ²=−œ›˝I=Ş›×=Ýœ˝œþ=ÛœÈşI=¼œ›
ÜÈþ=šœˇğ=ÛœÈšI=˚¼ćœ=ˇ≠I=šœˇğ=Š„›¼ć=˝¼ćÈþ=ÛœÈş⁄=þœ¼ćœCÈğœ=₣œ−œ¼ć=Ýı³¼ć=Ï−È˝=Ï²È₣=ÏˇÈğ=¾œÈğœ=˝È¼ć=Ł„₣œÈþ=−œ›˝⁄=Ï
¾œÈ¼ć¼ć=›×È˝=Ýœ˝œ›þ=ĆŞć=²œ⁄=Ł„È₣˚=İœ›∑i=Ï²Ćı⁄=C›ğ¼ć=İë=è›²=JJJ=þœ¼ć=₣œÈ²=Ï˝Ýı=Ïˇğ⁄=ˇ¦œ₣=Ï−È˝=Ï˝Ýı=Ćœ›¼ćÈŞć=Ïˇğ⁄=Ûœ
¼ć=¾œÈğœ=ğœÈˇ=²œI=×œ×œ=ÛÈ²˝=×„ÓÈ˛¼ć=˝−œ=¼ğğœ₣=Ûœ¼ć=¼ğ¼=²œ⁄=¾œþ=˝∞Ðœ=Ï˛ÈŞć=²œ˚I=³ÈÜ=−œ˝Èğ=˛œ¼ćœ³=ğœÈˇ⁄=ÏšÈğÐœ¼ć
=Ž²Á=˘˝Ð„=Ï˛aœŽ=˘È²=Ï×È¼’=Ïþœ₣œ¼ć=ÛÈ²˝=Žœ²œÈİœ²œ=Ïğœ˝=ÛœÈšI=þ„›₣=ÏŠ«§œ=˝¼ćÈğ=þœ¼ć=Ï˛aœŽ=›²õŞć=³œÈ¼⁄=
=
þ„›₣=›˝Å=ÛÈ²˝¨Þ=˘˛œÈ²=ÛœšI=˘Ðœ=›˝Å=˛¼¼ć=ĆÈŞć=ÏˇÈšI=Ûœ¼ć=Ï−˝=²œI=ÏÐ»È²=ŞœÈ¼=²œI=ŠÈğœ=¼œÈş=›×ÈŞć=Ûœ›ş⁄ 
 
Ûœ›₣=Ýıj¼ć=›×Èþ=³œ›¼ć›²I=Š„³=˝È¼ć=›šğœ₣⁄=Ûœ¼ć=˝Ì=˝¼ćÈþ=³œ›¼ćI=ÝœjÆœ¼ćÈ˝=¼ğ¼=Ş›×=˘˝Ðœ=ÛœŞćœ¼ć=˝œŽ=³œ˚Şćœ=ŞœŞćI=ŞœÈ¼=²œ
=Žœ›²=JJJ=¼œÈş=Ýıðğœ₣⁄=ş₣Ì¨œ=şÔ›¨ä=ĆğI=˘Ćı=ş₣Ì¨œŞć=ÛœÈ¼ćœ=ˇ¾ÌÈ¼ć=ý„˝Èğ=›¼³×=ÛœÈšI=˘Ðœ˚=Žœ²œ=ĆÈŞć=ÏˇÈš⁄=¼œş=Ïš
ÈÜ=›×ğI=Ûœ₣œ¼ć=Ï¼œ²I=Şœ¼ć=¹›ĞÂþœ=Ć˚Şćœ=Ï³İœ=Ïş=Ćœþ=²œÜÈš⁄=
=



›¼¼þÂ²I=ÏŠþ²œ=˚=²Ì›þÈ¼œ¹=

Û›₣þœ¾=ŠpÆ¼þÌÂ=
=
ÏˇÍ¼ćŠ›Ñ˝œ=Ó 
 
Ş„jÆ¼ćœÈ«§∂=Ï³²›şğ¾œ›²Şćœ=›¼ª…›¼×ÁœğÈŞć=˘˝›Ð=ˇÈ¼ĞÞœ=Ï˝Ñ¥=›²ÝıÈ¼ćœğ›Ž˝Áœğ=ğÁœ¼È¼ćÐ›¼ć⁄=˘˝›Ð=ÛÖ˝œ¼ć=˝¼ćœ=ŁÈ¼ć=˘˝=
ˇÈ¼Ğ˝I=Michael J. Baime 
¹Áœ²¼ćþÕ=›þ›²=›þ¼qþÌ=Ï¼Íu=şá≈ÁœşÌÈ×¼ć=þjtœ¼¹œÈ²=×ÌŁÂ˝œğ=Ûœˇ¦ĆI=Û¹Á¼şœŞć=şĆ˝œÈ¼ć=Û¾Áœş=˝È¼ć=≥¼ğœ=Şœ˝=şœ¹²œ=˝È¼ćµ=
˘˝=›¼ÈİĞ=∑ƒÈ¼ć=ÏŠþ²œ=ƒ∏œŞćÌ=˝¼ćœŞć=ş¨₣⁄=þÈ¼=˘Ćı=Û¼ƒ∏œ¼ć=‰¼Wœ›²˝=³¼ćÌ¨œŞć=þœa¼ć=›ŠÈj=¼œ¹œI=›¼þÚĞºœ=Ï²Ćı⁄=þœa¼ć=şĆ˝₣ÌÂ=A
ndrew Newberg 
³¼ćÌ¨œ=˝¼ćÈš²=¹Áœ²¼ćÈþ¼ć=₣›∑ƒÈ«∆¼ć=Ï˝œ²‚=ÛÔİ=Û›þ=ş›pÆŞć=˚=Ï˝œ²‚›Ð=Ûƒ¬œ¾œ›¼˝=¼ćHÈ³=›²›«´Şć⁄=˘Ćı=Ï¨Èp=Û¹„²œ=ÛœõŞÂ=Ûˇ¦
ˇ›þ=şó¼=ĆÈŞćÈš=PET, SPECT, functional nuclear magnetic resonance ñ₣Ò˛=³u›þ=₣œ¹ÁÈ₣⁄==
=
˘È×¼ć=›¼¼¼ćÞ=Şþ×„¼ć=Žœ›²=þœ˚=Ï×¼œ¼ć=Û›¾ş›Ö=Ï²Ćı⁄=è¹„=¼›ğ=ƒ¬®˝œğ=ƒ∏œŞćÌ=ƒ∆Áœ²œÈ¼ć¼ć=şœĆœÈŞÁI=₣›∑ƒÈ«∆¼ć=ÛÔÈİ¼ć=¼œ=Ï×ÈĆ¼ć=Ï
˝œ−œ˚=›ÐÝı₣œÈ¼ć¼ć=›¼ĞŞć=şÔ¼œ×=Ï×Şć=Positron Emission Tomography (PET)=₣œ¹ÁÈ₣⁄=New berg 
¼Á¼Ćœ¼ć=˝¼ć›šÈğ²=Single Photon Emission Computerized Tomography (SPECT)⁄==
=
ñ¼Ö›Ð=³œð˝œÈğ=Ûœ₣œ¼ć=şÈàĆ=Ć›_šğI=˘Ćı=¾œÈ¼=Şi~³œ›þ=şœaÐœ=Ø›ˇ›²›³ˇ∞=Û¼ƒ∏œŞć=›˝=¹Áœ²ƒ∏=Ć˚Şćœ=şó¼’=ŞœĆı=ÏĆœ˝I=³ŞÂÈ¼
¨ÈÞ=Ï×˛œ=Èˇğ=M.B. J¼ć=₣›∑ƒÈ«∆¼ć=frontal lobe ˇ¾Ì¼ć=₣²ÓşÈŞœÈˇ¼ć=şœ¨Á=ƒ¬¼ćH³=Û›þ=ş›pÆŞć=(intense neural activity), 
›˝Å=₣œžœ₣œ›ž=Û¼›ƒ∏þ=parietal lobe 
pÆ₣İ=›²›{þI=›²›«´Şć⁄=˘Ćı=Û¼ƒ∏œŞć=₣œĆıÈ˝Èğ¼ć=›²Žƒ¬=Û²„¾Ò›þ=˝Ì’=›þ›²=þœa¼ć=‰×²›à²=ØÛœ›₣Èn¼ć∞=ˇ}Ì=Ï¾×=˝È¼ć=ş¼Â¾ÒÈþ¼ćI=›¼
Èª…¼ć=şœÈ−=˘˝œo⁄= 
 
˘¼ć=Ï−È˝=˝þ×„¼ćI=˝Ì=Ï¼œžœ=şó¼’=Ûœ¼ćó=˝¼ćœ=Şœ˝=homeostatic 
İë›Ð=Ï−È˝⁄=ŽÌ›¼þ=−œ˝Èþ=ĆÈğ=Ï×ĆÈ˝=þœ³₣œpœI=Û›DÈŽ²I=›¼›¾á≈=¼ćœşœŞć›²˝=Û²„¼ć=Ýı³›ƒ∏›þ¼ć=³›¼ć₣œÞ=˘Ćı¼ćH³=›¼›¼¹=›¼ĞÈ
Şć=˝₣=±=Ï¼›İ¼ć=›²›×«§Â=şÌ₣œ=Û›þpÆ₣=²œ=˝¼ćœŞć=ş¼Â×œ=¼Á∑ƒ=−œ˝Èþ=ĆŞć⁄=₣œ²„ÈĞ¼ć=Ï×Ć=¼œ=˘˝›Ð=ŽÌ›¼þ=ÏşÈğ¼ć=Ï×Ć¥=ŞœĆı=ÏĆœ˝
⁄=Ï×ÈĆ¼ć=Û¾Á∑i¼ćÌÞ=³›¼ćÈ¼İ=(internal milieu) 
›²Şći~ÈÞ¼ć=Ï˝ÑC›ğ=›²¼ć¼›_šá≈¾œÈ¼=şÔ¼œ×=ˇ¦ĆÞ=˚=›²È×Âİ=Ïñ¼ćÈÞ=¼ćþ⁄=ÏŠþ²œ=ş√¬›ğþ=ñœÞÌ¼ć=ÏŠþ²œ=˘Ćı=Ï¨Èp=şœ¹œ¼ćÞþ=¼Á
¼ĆHþ=²Şć⁄=˘Ćı=›¼ĞÈŞćI=Š¼ć₣=Û¼ƒ∏œ=¼ÁþÌþ=Û²Á=ş₣ÈŞć˚I=ñ›þ=₣„ĆÒÈþÂ=şÈŠþ²=−œ˝Èþ=ĆÈğ=Û²Á=Ï˝œÈ²œ=›¼ĞÈŞć=₣²=Ï×¼œ¼ć=ş₣Şć=−
œÈ˝=²œ⁄=›˝Å=Ûœ₣œÈ×¼ć=₣›∑ƒÈ«∆¼ć=˝ÈŞć˝›Ð=ÛÔİ=Ï˝œÈ²œ=Ï˝œÈ²œ=›¼ĞŞć=›²Şći~Þ=Ï˝ÈÑ¼ć=(regulating centre 
J˘¼ć=µ=˝œŽ=˝È¼ć=⁄=›¼ÈİŞćþ=³œ›¼ćÈŞćÐœğ=Ïğœ¼=Ï×ÈĆ¼ć=şÌ₣œ²œ=ş√³È˝Â=˛¼¼ć=¼ćœÈ˛¥=Ş−œI=˘Ćı˛œÈ²=Ûœ₣œ¼ć=₣œ−œ=ÏİĞ=≥ĆÈŞć=Ćœ
˚Şćœµ=¼œ=Ćœþ=ÏİĞ=≥ĆÈŞć=ÏÐ›¼ğµ⁄=˘Ćı=şÌ₣œ²œ¼ć=Û¾Á∑iÈ¼ć=¼œ=›ð˝=ñœÈ∑i=Ï˝œÈ²œ=ñ›þ˝Òğ=Û¼ƒ∏œ¼ć=şÚ›«§=þÊ¨ÞœÊ=ñ›þ˝œÈ¼ć¼ć=ñ
Şćœş=ÛœÈ²⁄=şÈŠþ²¾œÈ¼=›Š∑iœ=˝¼ćœ¼ć=ÛœÈˇĆı=ÛœC²=Ï−È˝=Ćœþ=şÈ¼ć=ŞœŞć⁄=³œ›¼ćÈŞćÐœğ=Ïğœ¼=Ş˛²=›²›«´Şć=þ˛²=³œ›¼ć³œ›ª…Â˝=˚=
Ûœ›₣=˘Ćı=×„ĆıJ˘¼ć=³œ−Â˝ÁÈ¼œ¹=›∑ƒ›₣þI=žœ³şœ⁄=Ûþ˘¼=Ï×ÈĆ¼ć=ˇ}Ì=Û›þpÆ₣=˝È¼ć=›¼ª…¼Áœ›äJÛ²„¾Ò›þ=Û›þ=ş›pÆŞć=½¦hÐœğ=ÏğœÈ
¼=şÚŽÈ²¼ć=Û²„˝Òğ=Û¼ƒ∏œ=ÛœÈş⁄=˘˝›Ð=ØØÛœ¹Áœ›o˝∞∞=Û²„¾„›þ¼ć=neurological basis J˘=˘Ćı¾œÈ¼=Ýı³²Ìþ=ĆÈþ=³œ›¼ć⁄==
=
=
˘¼ć=¼œĆıÈ¼ć=˘Ćı=Û²„¾„›þ¼ć=Û²Á=þœÊ³ŞÂ=Ï²Ćı=þœ=›˝=˘˛›²=¼ğœ=ŞœŞć’=Û¼İÁĆı=²œ=⁄=₣Òğ=˝œ¼ćÞ=þÒ¼ćÌŞć=(transcendental) 
˚=₣›∑ƒÈ«∆¼ć=³ŞÂÈ¼›¨þ=Û¼ƒ∏œ=ğ¨Þ=(symptom) 
₣œp¥=˘Ćı=×œ¼Ì¼ć=Ï˝œÈ²œ=›¼≠u=ØØñ₣œÞ∞∞=›¼Wœ²=›×Èþ=Û¨₣⁄=›¼WœÈ²¼ć=ñ¾œ¼=ñşœ›¼ćþ=ĆŞć=Û²Á=³i∏œŞć⁄= 
 
¼ÇŽˇÈþ¼ć=Ûœ›¼«∆Úþ=ÛœĆı²=ş₣ÒĆ=(laws) 
Û²„şœÈ¼ć=ƒ³«§I=›²¼ć¼›_šá≈=˝œŞÂJ=˝œ¼ćÞ=ş√³È˝Â¼ć=ðœş=¼„²²=Şþ×Ò¼ć=›¼∑ƒÚþ=þœ¼ć=ŞÈ−«§=Û¾Á∑iÈ¼ć=≥ş¼Â×œ=şó¼=ĆÈğ˚µ=Û›þñœ˝Úþ
=İ›jÆ¼ć=ğÌğœ=ÛÈá¬ĞÈÞ=Û¾ÁœşI=Ýı×Á₣=¹ÌÈ¼ć=¹ÌÈ¼ć=˝È₣=ÛœÈş⁄=è¹„=Û³¼ć=³œÈ¼ć=²ŞćI=˘Ćı=şÌ₣œ²œ¼ć=Û¾Á∑iÈ¼ć˚I=˝œšœ˝œ›š=ÛZÈğI



=˘Ćı=›¼ĞÈŞć=ÝıÊşœĆ=şŽÌ¼=−œ˝Èþ=³œÈ¼ć⁄= 
 
¼³œþ=Ùª…È¼ć¼ć=Ï˝œÈ³¼ć=ñ˝œİ=²Şć=þœ=ØØñ₣œÞ∞∞=şó¼=²Şć⁄=þÈ¼=¼œŞć„₣}ğ=˚=ĆıÈğ˝ÈÐ»œ₣ÁœˇÈ²›Ð˝=½Ì©=ş√³È˝Â=ÛÈ²˝=›˝š„=Žœ
²œ⁄=ş¼=‰¼Wœ›²˝=›²Şć₣=˝œ²„²=Ûœ³œþ¾œÈ¼=Û¨„á≈=Ï¼ćÈ˛=Ï˝œÈ²œ=ÛÈğÍ›˝˝=İ›jÆ=˘Ćı=ƒ∏œÈ²I=˘Ćı=₣„ĆÒÈþÂ=¼Y³œþ=ŁÐœğ¥˘Ćı=ñ
₣œÈÞ=›¼þ˝ÂJşÔˇ¦œÈ₣=Û¼þÌÞÂ=ĆÈþ=şó¼þ=Ï˝Ýı=¼Áˇ¦=²Şć=⁄= 
 
₣²„ÈĞÁ¼ć=₣›∑ƒ«∆=˚=ÏŠþ²œ=ş√³È˝Â=Û¼ƒ∏œ=³Ú−˝⁄=ÛÈ²˝=›˝š„=Žœ²œI=Ï¼œžœ=ÏˇÈš⁄=ÛÈ²˝=˘˛²˚=¼ćĆşÁœ¼Úþ⁄=₣œ²¼₣›∑ƒ«∆=ÛÈ³¨œ=
Ž›Ðğþ¼ć=›˝š„=Ï²Ćı⁄=₣ˇÈŽ=ş¼=¼ć˝₣=ş√¾¼=synaptic connections 
J=˘¼ć=≥›²Ýı¼ć²=ş₣ÒÈĆ¼ć=³œ¼ćƒ³›¼ć˝=şÔÈŞœˇ=˚=şĆÈŞœÈˇ¼ć=Ýı³œŞćµ=›Ćşœ¼=˝¼ćÈþ=¼şÈğ=ÏŞ=Û›¼ª…œşÁ=şÔ˛Áœ=³œ˚Şćœ=ŞœŞć=þœ¼ć=þ„
ğ²œŞć=›¼Èª…¼ć=³¼ć₣œ²„JşÔ˛Áœ=þ„_š⁄=˝¼ćÈÐÈD=˝œŞÂþ=ƒ∏œ›³þ=˝È²˝İ²=şÔ˛Áœ˚=ˇÈÜ=›₣›ğŞć²‚=›¼›ğŞć²‚=Û−œÂÊ=×İ=Ï˝œ›Ð=Ï˝œ›Ð⁄=₣
›∑ƒ«∆=Ïþœ=þ¼„=ØØ¼Ç∞∞=Şœ¼ć=Ýı³¼ć=ş¼ćœş›¼ć=‰¼Wœ›²˝=³¼ćÌ¨œJ›²¼ćÌ¨œ=şó¼⁄=ÏŠþ²œ=(consciousness), 
›¼ÈİĞþ=ÛœoJÏŠþ²œ=(consciousness of self) 
˝Ì¾œÈ¼=şÚ«§I=₣›∑ƒÈ«∆¼ć=ş›Ćþ=˘È×¼ć=ş√³˝Â=˝Ì’=˘ş¼=Ûœ¼ć˚=¼ćĆşÁ₣Şć⁄=˘Ćı=Ï¨Èp˚=Ûˇ¦ˇ›þ=ĆÈŞćÈšI=ĆÈ_š⁄=þÈ¼=Ï¼œ¹=Ûş√³ÒÞÂ
I=ÛœÔ›İ˝⁄==
=
ÈŞ=ş¼=şÌ₣œÈ∑i=˘˛²=ˇÈ¼Ğ˝¼ćœ=Ï˛œaŽ=˛¼È¼ć=¼Á∑ƒ=þœ¼ć=˘˝›Ð=Ýı×œĆ¼ćÞ=›×ÈŞć=Ûœ¼ćó=˝È¼ć›š⁄=˘Ćı=Ï¨Èp¼ćI=Û−œÂÊ=Newberg 
˚=şĆ˝₣ÌÂÈ×¼ć=›¼ÈİĞ=ˇÈ¼ĞÞœJÏ¨Èp¼ćI=˘˝›Ð=Ş„ÊşĆı=²œ₣˝¼ćÞ=ĆÈŞćÈš¥=“neurotheology”! 
˘a¼ćœ=˝þ×„¼ć=Ûˇ¦ş¼ć=ĆÈþ=³œ¼ćÈ¼²=¼ğœ=˝›ð²⁄=›˝Å=Ş›×=‰¼Wœ›²˝=³¼ćÌ¨œ¼ć=ïœ∑i=ñ₣œÞ=şó¼=(falsifiable) 
³i∏œŞćI=þ{å³=ĆœĆı³Èþ›şş=Û²„ş¼ćÈÞI=þ−œ˝›−þ=Ûœ¹Áœ›o˝=Û²„¾„›þ=ş₣ÒÈĆ¼ć=¼Ç›¾›j˝=≥₣›∑ƒÈ«∆¼ć=Û¾Á∑i¼ćÌÞ=Û¼ƒ∏œ¼ć=³›¼ć¼þÂ²=
₣œ¹ÁÈ₣µ=¼Áœ˛Áœ=pÆ₣İ=ş„şÔ¼u=ĆŞćI=þœĆÈğ=ñ›þ=∑ƒÈ¼ć=ÛÈğÍ›˝˝=İ›jÆ¼ć=Ć∑ƒÈ¨È³¼ć=×œ¼Ì=pÆ₣İ=˝₣=ĆÈ¼=⁄=›¼WœÈ²¼ć=˘þ×Ò¼ć=Ûˇ¦
ˇ›þ˚=›²›õþ=²Şć⁄=þÈ¼=˘¼ć=Û›¹˝=şó¼=²ŞćI=˝œ¼ćÞ=ÛÈğÍ›˝˝=˚=þÒ¼ćÌÈŞć¼ć=Û²„³›ƒ∏›þ=ØØĆœÈþJ²œÈþ=∞∞=ñ₣œÞ=Ûşó¼⁄= 
 
Şœ=ïœ∑i=ñ₣œÞ=şó¼=²Şć=(non-falsifiable) 
þœ=‰¼Wœ›²˝=×Ú›«§Èþ=Û∑iÓşœ¼ćĆÌ²⁄=[=˘=ÛœÈğœŠ²œ=Ûœ›₣=›ŽWœşœJŞć=ñ˝œ›İþ=ØØ³×œ−Â›¼Wœ²Ì¼ć=³œ¼ć›₣þœ=ƒ¬πΩKKKK∞∞=ñ¼ÈÖ=˝È¼ć›š
⁄=]=˘˛œÈ²=¼Èğ=¼ćœ›˛=‰¼Wœ›²˝=₣ÒğÁĆÌ²=ĆÈğ˚=þœ¼ć=Û²Á=Ýı³ÈŞœ›ˇþœ=−œ˝œ=şó¼¥Ş−œ=₣œ²›ş˝=İœ›∑iğœÈ¾=şœĆœŞÁ⁄=˘Ćı=ñşÈ
L=›½È¼ć=Ûœş¼⁄=ñ−È₣=₣œ²¼=₣›∑ƒ«∆=˚=ÏŠþ²œ¼ć=›¼¼þÂÈ²¼ć=›¼ĞÈŞć=›˝š„=ÛœÈğœŠ²œ=şLþ⁄==
=
=
›¼¼þÂ²=Ó==
=
Ýœ¼ćÝıĆı²ÌŞć=›¼¼þÂ²¼œ×=›˝š„Ðœ=Wœþ=¹È¼ć=›²ÈŞć=Ýœ¼ćÝıĆı²JÏ₣È}ğ=ş₣á¬Şć=¼œ=²¼JÝœ¼ćÝıĆı²ÌŞć=(Neo-Darwinian) 
›¼¼þÂ²¼œ×=ş√³È˝Â=Û›þ=şÔÈ¨È³=≥˚=Ûş√³ÒÞÂ¾œÈ¼µ=›˝š„=¼›ğ⁄==
=
Ýœ¼ćÝıĆıÈ²¼ć=natural selection ˚=Ï₣È}Èğ¼ć=genetics 
˘Ćı=×„Ćı=‰¼πø›¼˝=˚=Ûœ³œþJ=›¼È¼ćœ¹Ì=Ûœ›¼«∆œÈ¼ć¼ć=ş₣á¬ÈŞć=≥¼ğœ=ŞœŞć=Ï₣œÐœ₣„›Ð=NVQM=È−È˝=Ûœ¼ćÈóµ=Neo-
Darwinism=ñ›þ•œ=ğœ¾=˝È¼ć=R.A.Fisher, J.B.S.Haldane, Sewall Wright ñ₣„˛=›¼Wœ²Ì¼ć=ñÈŠ«§œŞć⁄=
=
Ûœ₣œÈ×¼ć=Ï×ÈĆ¼ć=ñ›þ›Ð=ÏşÈğ¼ć=Ï˝ÑÌŞć=ÛÔÈİ=(cell 
nucleus=J=˘=µ=ÏpÆœÈ₣œÈşœÈ₣=DNA=Û²„=¼ćHÈ³=ˇ›_šþ=›³þœ=˚=₣œþœ=ñ×j=×„Ćı=ÏşÐ=genome-
=˘¼ć=˝›³⁄=˘¼ćœ=Ûœ₣œÈ×¼ć=ŽÌÈ²›Ð˝=Ýıj¼ćœ›¹˝œ¼ć=›²¹Âœ¼ćÞ=˝È¼ć=⁄=ñ›þ=ÏşÈÐ¼ć=ÏþĆıİ›Ð=ÏpÆœÈ₣œÈşœÈ₣=ĞœÐ=Ï−È˝=Ûœ›İ=ĆœŽœ¼ć=
ŽÌ²⁄=˘˝=ÏöÞÌ¼ć=RNA=ÛÞ„¼ć=₣œ¼ć½Èþ=˘È×¼ć=ØØ˝›³∞∞=Ïşğ=Ï−È˝=›²ˇÂþ=ĆÈŞć=(ribosome=ÛÞ„¼ć=şœĆœÈŞÁ=µ=İ¼ćÌÈ¼ć¼ć=ñÈŞćœŽ²Ì
Şć=›¼›¾á≈=Ïñœ›Ð²=(protein)=şÚ›«§=˝È¼ć⁄=›¼ćÈ¼œÈşœ₣C›ğ=₣œĆıÈpÆœş˝›³˝=Ï₣›İ²=¼ćHÈ³=messenger 
RNA=C›ğÈ˝=ÏŞ²=ØØÛ²„¼œ×∞∞=˝È¼ć⁄=Ï×ÈĆ¼ć=Û¾Á∑iÈ¼ć=ş¼Âp=ş¼Â˝È₣Â=ñÈŞćœŽ²ÌŞć=Ïñœ›Ð²=ş₣ÒĆ=½ğþI=˘Ćı=ÛÈ−ÂI=ŽÌ²=Ï−È˝=ØØÛ
²Ò›×þ∞∞=(translated). 



RNA=₣œ¹ÁÈ₣=ŽÌ²=ş₣ÒÈĆ¼ć=pÆ₣œˇþ=˘Ćı=replication=ñ›þ=Ï¨Èp=›²˛„aþIpå›ÐĆÌ²=ĆŞć=²œ⁄=Ï−È˝=Ï−È˝=ØØ¾Òğ∞∞=ĆŞć=˝›³=˝¼ćÈþ⁄
=˘Ćı=Ćğ=›₣ÝıÈÐİ²=(mutation)=Şœ¼ć=½ğ=ñœŞćİ=Û®›¼∑ƒ¼ć=₣àI=›˝Å=₣œÈž=₣œÈž=¾œğ˚=ĆÈþ=³œÈ¼ć⁄=¾„ğ=˝›³=¼ÁþÌþ=›₣ÝıÈÐİÈ
²¼ć=Û²Á=˝œ¼ćÞ=şó¼I=Ş−œ=˘DJ=Ï¼ć⁄=›˝Å=Û›¹˝œÔİĆı=ØØ˝›³¼ć=¾„ğ∞∞⁄=ş∑iœ²=›³þœ=˚=₣œþœ=ñ×j=ÏpÆœÈ₣œÈşœ₣wÈŞć=ş›Zþ=›₣ÝıÈÐ
İ²C›ğ¼ć=Ýıj¼ćœ›¹˝œ¼ćÌ⁄=ŽÌÈ²œ›Ð˝=₣Òğ¹²=˘Ćı=¾œÈ¼=ñ›þ=ñŽÈá∫I=şœ¹œ¼ćÞþ˝=şœ₣œ²ÁI=³›¼ć¼›þÂþ=ĆŞć=⁄=ˇÈÜ=ñ›þ=ñŽÈá∫=İ∞˛œ
È²˝=›₣ÝıÈÐİ²=ŽÈ₣=ÝıðÈþ=³œÈ¼ć⁄=şÔ˛ÁœŞć=˘›Ð=ş₣ˇ¦=ŽÌÈ²œÈ₣¼ć=¨„{=ÛÔİ=ĆÈŞć=Ýœ¼ćÝıĆı²ÌŞć=ñœ˝Ú›þ˝=›²¼œÂŠÈ²¼ć=(natural 
selectionJ=˘¼ćµ=³−=Ýıá∫„jÆ=˝È¼ć⁄=³„›\þ=›₣ÝıÈÐİ²=ş₣ÒĆ=Ş›×=ˇÜ³ÜþœŞć=Ýıj¼ćœ›¹˝œ¼ćÌÈ×¼ć=ŽÌ›¼þ=−œ˝ÈþIñœä=¼Şćƒ∆=ĆÈþI=ş∑
iœ²=ñŽ²²=˚=ñ›þ³œğÈ²=ş½ğþ¼ćI=×¨þ¼ć=˝È¼ć=þÈ¼=ñŽÈá∫¼ć=³¼ć=ñŽÈá∫=ŽÌÈ²œÈ₣¼ć=˘Ćı=³›¼ć¼›þÂþ=ÛÔÈİ¼ć=Ýıj¼ćœ›¹˝œ¼ćÌJ¼Ú
à=pÆ₣İ=şÔ˛ÁœC≠=˚=ñ¾œ¼İœğÌ=ĆÈŞć=ÝıðÈ¼⁄=³›¼ć¼›þÂþ=³›¼ćÈ¼İ=˘Ćı=Ûˇ¦ˇ›þ=Ï¼ćœ¹I=˘₣²=›˝=³þÈ²¼ć=şÒŠ²œ=˝¼ćÈþ=³œÈ¼ć⁄=˘Ćı
=Ćğ=²¼J=Ýœ¼ćÝıĆı²ÌŞć=›¼¼þÂÈ²¼ć=₣Òğ=şÒp⁄=ñœ˝Ú›þ˝=›²¼ÂœŠ²=ñœÞÌÈ×¼ć=¼œ=₣œ²¼ñŽœ›þ¼ć=Ï¨Èp=›¼›¾á≈=¼Á›jÆ¼ć=(individuals- 
˘¼ć=µ=Žá∫I=ŽÌ¼²Şœ³²=˚=₣ÚþÁ„¼ć=₣œ¹ÁÈ₣=˝œŞÂ˝¼ćÌ=ĆÈğ˚=ˇ¾Ì¼ćþ¼ć=∑ƒÈ¼ć=˘¼ć=Û−Â=›¼›¾á≈=ŽÌÈ²œÈ₣¼ć=ñşœ¼ćI=ƒ∏œ›Şćn=¼œ=›¼Èğœ³⁄=
Ûœ₣¼ćœ=şŠ¼ćœŠ¼ć=ŞœÈ˝=ñœ˝Ú›þ˝=³›¼ćÈ¼İ=¼›ğ=è¹„=þœ¼ć=ñ¾œ¼=²ŞćI=ÈşĆı=³›¼ćÈ¼Èİ=ñœÞ¹œ¼ćÌ=ş¼ÂŽÌÈ¼¼ćI=þ−œ=₣²„ĞÁˇÈÞ¼ć=ş₣È¼
þ=ñ¾œ¼=˘Ćı=Ï¨Èp=¼Á¼ĆHþ=Natural selection=İë›Ð¼ć=˝œ¼ćÞ=›ĆşœÈ¼=ˇÞÁ⁄= 
 
ñ−È₣Ćı=ñªΩ=˚ÏðI=ñ›þ=ñŽÈá∫=şœ₣œ²Á=şÔ˛Á˝=ŽÌÈ²¼ć=˘Ćı=¼ćÁœ²‚Ý₣=›₣ÝıÈÐİ²=›˝=˘ÈğœÈ₣Èğœ=¾œÈ¼=²œ=š›ÜÈŞć=¹ÌÈ¼ć=¹ÌÈ¼ć=ş„şÔ
¼u=Ž›Ðğþœ=(complexity) şÚ›«§=˝¼ćÈþ=ş¨₣’=˘Ćı=ñşÈL=›¼∑ƒÚþI=›¼İ×I=¼r=Ýı×œĆ¼ćÞ=ş√¬›ğþ=ÛœÈğœŠ²œ=ğ¾Á=Richard 
Dawkins ›ğ›˛þ=Climbing Mount Improbable=ˇ¦Èi∏⁄=şÔÈ¨È³=þœa¼ć=Žœ²ÌÈþI=“Mutation may be random, but 
selection definitely is not” ⁄=þœĆı=˘Ćı=›²¼œÂŠÈ²¼ć=ñ¾œ¼=pÆ₣³—›\þ=(cumulative) 
ĆÈŞć=ÛœõŞÂ=Ž›ÐğþœŞćI=˘₣²›˝=₣œ²¼=₣›∑ƒÈ«∆=Ýı³²Ìþ=ĆÈþ=ş¨₣⁄=›¼›¾á≈=ñœÞÌ¼ć=ÏŠœÈ˛¼ć=˝−œ=Ï¾È¼Ćı=Û¼œ˝=ĆÈþ=ĆŞć⁄=þÈ¼=˝₣È
πø›D›Ð¼ć=Š¼ć₣=Ýı×œĆ¼ćÞ=₣œ²¼=₣›∑ƒ«∆=(human brain) ⁄= 
³Ú›−¼Ì¼ć=ŽÌ¼È²¼ć=Ûœ›¼¾Âœ¼=şó¼þ=ñœŞć=Šœ¼ć=›¼›ğŞć²‚=≥Šœ¼ć=İþ=Ï˝œ›Ð=µ=¼Êş¼ć=³ÒÈ¼Â⁄=Ûœ₣œÈ×¼ć=ñœÎˇ››þĆœ›ş˝=³Ò¼Â³„≠Ğ=Aust
ralopithecus Africanas=J˘¼ć=Ûœ›¼¾œÂÈ¼¼ć¼ć=ñ−₣=›ŠĆÆ=Ï−È˝=pÆÈ₣=Ûœ›¼¾ÂÒþ=Homo Habilis, Homo Erectus 
˚=ÏİÈĞ=Homo Sapiens Sapiens 
J˘=ñœŞć=Šœ¼ć=›₣›ğŞć²‚=≥Š›ôøİ=ğ¨µ=¼ÊşÈ¼ć¼ć=Ćı›þĆœş⁄=Ćœ›¼›ğş‚=Ï−È˝=şœ›³ÈŞćâ‚=×„Ćı=›₣›ğŞć²‚=¼Êş¼ć˚=²Şć⁄=›˝Å=ÏİÈĞœjÆÈ×¼ć=
₣›∑ƒ«∆=ñ−È₣œjÆÈ×¼ć=þ„ğ²œŞć=×„Ćı=CÈÞ¼ć˚=Û›¹˝=¼ÚĆ×œŞćþ²=⁄=›¼¼þÂÈ²=şœ½ÈğÁ=₣›∑ƒÈ«∆¼ć=Û¼×œÈ²¼ć=˘›=şœ¨Á⁄=˘Ćı=₣›∑ƒÈ«∆¼ć=ş›Ćþ
=ÈŠþ²œ=(consciousness) ˚=›¼ÈİĞþ=ÛœoJÏŠþ²œ¼ć=(consciousness of self) 
ş√³˝Â=˝þ×Ò¼ć=Ï¼œžœ=ÏˇÈšI=˝þ×Ò¼ć=Ï¼œ¹=şó¼’==
=
ÏŠþ²œ=Ó=
=
˘Ćı=ñşÈL=şœ√ñ›þ˝=ˇÈ¼ĞÞœ¼ć=şÔ›¨ä=ÛœÈğœŠ²œ=˝¼ć¼=ñ¹œ²þ=Antonio Damasio=›ğ›˛þ=The Feeling of what 
Happens=ˇ¦i∏›Ð=Û¼ğ√¬È²⁄=˘›Ð¼ć=neurobiological 
ñ›þ³œ×Á=Ûœ₣œ¼ć=›¼ÈİĞ=Ûœ˝ĞÂÞÌŞćI=Ï¼œ¹=ĆŞć=˚=ˇ¦i∏›Ð=Û›þ=ş„›ğ›˛þ⁄=Ï²œÈ¼ğ=ñœä=Gerald 
Edelman=J˘¼ć=₣þœ₣þ=›˝š„=ÛœÈğœŠ²œ=˝¼ć¼=Bright Air, Brilliant Fire : On the Matter of Mind (Edelman) 
ˇ¦i∏›Ð=Ï˝Ñ=˝È¼ć⁄=≥Ûœ₣œ¼ć=³›ðþ=½¼ćœ›ş=Û²„¼œ×=˘¼ć=Ï¼ćœ₣œ›hÐ˝=›İÈ¼ćœ²œ₣=Ïƒ¯½=Biologic de la 
Conscience=J˘=³ŞÂ¼›şþ⁄µ=Ûœ¼ć˚=×„›Ð=ş„³›¼ć›Šþ=ˇ¦i∏I=Descartes’ Error (Damasio) ˘¼Ô=How Matter 
Becomes Conscious (Edelman and tononi) ˘˛²˚=Ûœ₣œ¼ć=Û³›ðþ⁄==
=
×œ₣œ›ş˚=ˇÈ¼Ğ˝=˚=›Š›˝Êş˝⁄=Alzheimer’s 
disease=ş√³›˝Âþ=þœa¼ć=ˇÈ¼ĞÞœ=ñ˛Áœþ⁄=›˝Å=è¹„=þœĆı=²ŞćI=›þ›²=ÏŠþ²œI=Ï¼œ¹=˚=ñ˝œİ=¨₣þœ¼ć=Ýı³¼ć=›¼›¼¹=ñ˝œ¼ć=brain 
lesion=J˘¼ć=ñ¾œ¼=¾„jÆÈ¾œˇÌÈ×¼ć=þœa¼ć=ÛœÈŞćŞćœ=›¼ª…›¼×ÁœğÈŞć¼ć=şÔ›ªø«§=›Š›˝Êşœ=Ï˝ÈÑ=Ï¼ćÈ˛=≥=˚=ñœŞćİ=þœÈ×¼ć=şÈL=¼Ö„n³ÒÞÂ
=ş√³˝Â=ƒ∏œ³²=˝È¼ćµ=×ÌŁÂ˝œğ¼Áœ³Ì=³ŞÂÈ¼¨ÈÞ=¼ćþ⁄=›þ›²=˚=þœa¼ć=şĆ˝₣ÌÂÈ×¼ć=Ûœ¹„›²˝=³ŞÂÈ¼¨Þ=˚=›¼ÈªğĞÞ=³u›þ=₣∑ƒÈ˝¼ć=Û
¾Á∑i¼ćÌ²=Û¼ƒ∏œ=ş√³È˝Â=ñ¾„þ=şÔ¼œ×¼œĆÌ⁄=³ÒÈ¼Â=Ýı›ôø›˛þ=PET=˚=SPECT=¼Á¼Ćœ¼ć=˘¼ć=Ýı×œĆ¼ćÞ⁄=pÆ₣İ=ˇ¾Ì¼ćþ¼ć=¾œÈ¼=Ï¼œ
žœ=şó¼=Û¾Á∑iÈ¼ć=Ï˝œ²‚=ÛÔÈİ¼ć=˝Ì¼ćH³=¨›þ=Ï˝œ²‚=¼œ›ĆÁ˝=ğ¨ÈÞ¼ć=şÈL=Ž›Üþ⁄=ş›Zþ=Û›¾Wþœ¼ć=şL›þ³Ò²ÂI=ş„•—=¼Áœ˛Áœ¼ć=ñ
œŞćÈş=×œ₣œ›ş˚=Ûœoşjœ=(self) ˚=ÈŠþ²œ=(consciousness) 
Ýı¾Şć=Ï¨ÈpĆı=›¼›¾á≈=∑ƒ¼ć=Ýı³ƒ∏œ›³þ=˝È¼ćÈš²⁄=₣›∑ƒÈ«∆¼ć=›¼¼þÂÈ²¼ć=şÈL=˘Ćı=∑ƒ¼ć=›¼¾œÈˇ¼ć=Ł›²•=ş√³˝Â⁄=ñ−È₣=þœÈ×¼ć=²œ₣˝¼ć



Þ=ÏĆœ˝=˚=þÊ³¼ć=¼Áœ˛Áœ⁄==
=
Ûœoşjœ¼ć=›þ²›Ð=∑ƒ¼ć=J=Ûœ›×=(proto-self) I=Ï˝ÑÌŞć=¼œ=₣Òğœ¹œ¼ć=(core-self) ˚=ÛœoŽÌ¼²Ì=ş√¬›ğþ=(autobiographical-
self) ⁄=ÏñœÈÐœ=şjœ¼ć=ÏŠþ²œ=Û²œ›¼¾„ÒÂþ⁄=³¼ć¼þÌÂ=×„Ćı=∑ƒÈ¼ć=Ş−œpÆÈ₣=ŽœÈˇ=Ï˝ÑÌŞć=¼œ=₣Òğœ¹œ¼ć=ÏŠþ²œ=(core-
consciousness) ˚=›¼∑ƒÚþ=ÏŠþ²œ=(extended consciousness) ⁄==
=
ñ−È₣Ćı=homeostatic=J=˘¼ć=ÝıÈôø˛=˝È¼ć›š⁄=›˝š„=³„²≠Èôø˛=˝›¼ć⁄=Ï×ÈĆ¼ć=Û¾Á∑iÈ¼ć=(internal 
milieu=J=Ïþ=˘¼Ô=¼›Ć¼ćœ¼¼ćÈÞ=ñ›þ=₣„ĆÒÈþÂ=Ş−œşó¼=ƒ¬_šÈà=ñœÞ=¹œ¼ćÈ²¼ć=Ýı³Ş„jÆ=Û¼ƒ∏œ=¼ćœ˛œ¼ć=¾¼ć=₣›∑ƒÈ«∆¼ć=˝ÈŞć˝›Ð=Ï˝ÈÑ¼ć
=Ýı³¼ć=²Á∑ƒ⁄=₣œ²¼=₣›∑ƒÈ«∆¼ć=›¼¼þÂÈ²¼ć=ñ−È₣ĆıI=ÏŠþ²œ¼ć=ÝıÈá∫ÈĞ¼ć=³ÒÈ¼ÂĆı=˘¼ćœ=ˇ›ðþ⁄=İ¼ćÌÈ¼ć¼ć=ş¼ÂœÔİ=Ï−È˝=pÆ₣œˇþ=şÔ¼œ×=Ûœ
Èş=˚=ş¼Âp=›²È×Âİ=Ïñ›¼ćþ=ĆŞć=⁄=˘Ćı=›w₣„˛=ñ¼œÈĆ¼ć=›¼ĞÈŞć=şÈŠþ²=−œ˝Èþ=ĆÈğ=Û²Á=›˝š„=¾œ¼²œ¼ć=şœ₣œ²Á=ş₣Şć˚=−œÈ˝=²œ⁄=Û
þ˘¼=›¼¼þÂ²=˘Ćı=∑ƒÈ¼ć=ÏŠþ²œ=Ž›ÜÈŞć=Ï×Şć=›²⁄=ş¼=ñœÞÌ¼ć=ÏñÈÐœÈşğ‚½‚=ñÈŞćœŽ²⁄=ÏŠþ²œ¼ć=³ÒÈ¼Â=˘¼ć=Ûœ›¼¾œÂ¼⁄= 
 
x=ÏŞ=Ï˝œÈ²œ=Ï¨Èp=›¼¼þÂ²=Ø›×ÈŞćÈš∞=¼œ=ØÈ×Şć›²∞=˘Ćı=ñ˝œ¼ć=İë=¼Á¼ĆœÈ¼ć¼ć=ØÛ²„¼œ×∞=Ó=ÏŞ=ñœÞÌ¼ćœ=˘Ćı=›¼ĞÈŞć=ÛÈ³¨œ˝Úþ=Û²„
³ÈŞœˇÌ=ŽÌÈ²œ›₣˝=Ýıj¼ćœ›¹˝œ¼ć=ş›Zþ=˝È¼ćÈš=þœ¼ćœ=²¼JÝœ¼ćÝıĆı²ÌŞć=›²¼ÂœŠÈ²=³¼ćœ›Žþ=˚=pÆ₣İ=›¼ğ„›ä¼ć=³È−=ÏˇÈš⁄=Û›¹˝þ
¼ć=Ýı³ÈŞœˇÌ=ŽÌÈ²œ₣¹œ¼ćÌˇÞ=›¼¼þÂÈ²=›²¼œÂ›Šþ=˚=ñşœ¼ć=ğœ¾=˝È¼ćÈš⁄=z 
 
ÏñœÈÐœJÏşğ‚½‚J˘¼ć=Ûœ›×₣þœ¼ć=şœ¨Áƒ¬¼ćH³=₣›∑ƒÈ«∆¼ć=şÔ›ªø«§=ÛÔİC›ğ=ˇ¾Ì¼ć=Û¾Á∑iÈ¼ć=˚=›²√≈=ÛZÈğ=≥Ş−œ=brain-stem 
nuclei, hypothalamus, 
insulaF=⁄=˘¼ćœ=şÈŠþ²=₣²È˝=ş¼ćœş›¼ć=›¼¼¦þ=²œ=˝È¼ć=›²¼ć¼›_šá≈=¾œÈ¼=ÛþÁœ¼İÁ˝=˝È₣Â=¼ćþ=⁄=›˝Å=ÏŠþ²œ¼ć=Ýıá≈þþ¼ć=∑ƒÈ¼ć=Ýı
³²Ìþ=Ć˚Şćœ¼ć=Ž²Á=˘=ŞÈ−«§=²Şć⁄==
=
³¼ć¼þÌÂ=∑ƒÈ¼ć¼ć=›¼¼þÂ²=ñşÈL=×œ₣œ›ş˚=Ýı³ƒ∏œ›³þ=“second order mapping” 
Û∑iþ=şÔ›¨ä=¼Áœ˛Áœ¼ć=ÛÈ³¨œ=¼ćœÈ˛⁄=Ï×˛œ=Şœ˝⁄==
=
ÏñœÈÐœJÏşğ‚½‚J˘¼ć=∑ƒÈ¼ć=₣›∑ƒÈ«∆¼ć=Û¾Á∑iÈ¼ć=˝œŞÂ˝ğœ³˚=Ï×ÈĆ¼ć=Û¾Á∑i¼ćÌÞ=ŁÐ²œÈƒ¯œÈþ¼ć=ÛÔİ=⁄=˛¼¼ć=şÔˇ¦Ć=˚=›²È×Âİ=Èñ¼ćÞ=ş
ó¼=ĆŞć=˘Ćı=›²Şći~²=Ï˝ÑC›ğ¼ć=ƒ¬ÌŞć=Û¼ƒ∏œ=³›¼ć¼þÂ²=(change of state ) 
₣œ¹ÁÈ₣⁄=›¼¼þÂÈ²¼ć=˘˝=³ŞÂœÈŞć=pÆÈ₣=Ûœ›¼¾ÒÂþ=˝ÈŞć˝›Ð=Ï˝Ñ=ÏñœÈÐœJÈşğ‚½‚J˘¼ć=˘Ćı=›²¼ć∑i¼ć=³›¼ć¼þÂÈ²¼ć=˛¼¼ćœ˛¼¼ć=¼ćœ˛œ¼ć=ş
¨₣þœ=ÛŽÂ²=˝¼ćğ⁄=›¼¼þÂÈ²¼ć=³È−=˘Ćı¼ćH³=₣›∑ƒÈ«∆¼ć=Û›¹˝œ¼ćÌˇÞ=²¼×¨þœş√³á≈=ñ₣œ›²þ=Ćğ⁄==
=
Ûœ›×=Ïşğ‚½‚J˘¼ć=∑ƒÈ¼ć=˝œŞÂ›²¼ÂœĆ=Ï×ÈĆ¼ć=³›¼ć¼þÂ²İÌğ=Ø₣œ²›Šp∞=ˇðÈ²¼ć=₣œ¹ÁÈ₣⁄=˘Ćı=ØØ₣Áœ³∞∞JşÚ•=³›¼ć¼þÂÈ²¼ć=₣Áœ³=¹Úþ=ĆŞć=²
¼=Ûœ›¼¾ÂÒþ=Ï˝Ñ=ş₣ÒÈĆ⁄==
=
˘Ćı=¾œÈ¼=şÚ«§=core-self=Û›¹˝Å=Ûœ²ğ=core-consciousnessI=ñŽ›²þ=Ćğ=ØØÛœ›₣∞∞J=Û²„¾„›þ⁄=“The biological 
essence of the core-self is the representation in a second order map of the proto-self being 
modified.” (Damasio). ×œ₣œ›ş˚¼ć=₣Èþ=₣›∑ƒÈ«∆¼ć=Û¾Á∑iÈ¼ć=₣œžœ₣œ›ž=ÛZÈğ=Û¼›ƒ∏þ=˝ÈŞć˝›Ð=Ï˝Ñ=≥Ş−œ=superior 
coliiculi, thalamus, 
cingulateF=˘Ćı=²¼=Ûœoşjœ=˚=ÏŠþ²œ¼ć=şÚŽ˝=˚=¹œ¼ć˝=⁄=˝œ¼ćÞ=˘Ćı=ÛÔİC›ğ¼ć=¨›þ=ElesionF=˘Ćı=∑ƒÈ¼ć=ÏŠþ²œ=¼ÁœĆþ=˚=
Š¼ćÈ₣=ğ„ä=˝È¼ć⁄=¼Áœ³˝=ˇÈ¼Ğ²œI=³¼ćÌ¨œ=˚=³ŞÂÈ¼¨ÈÞ=×œ₣œ›ş˚=˘Ćı=›şuœÈ∑i=Ýı³²Ìþ⁄= 
 
˘Ćı=ÏŠþ²œ¼ć=∑ƒÈ¼ć=ƒ∫Ú›þİ›jÆ˚=Ýı‹Òþ=ĆŞć=⁄=¼þÂ₣œ²=₣„ĆÒÈþÂ¼ć=³ÒÈ¼Â=Û¼ƒ∏œ=˝Ì=›šğ=þœ¼ć=ƒ∫Ú›þ=¼ÁþÌþ=³›¼ć¼þÂÈ²¼ć=È¼œ¹=şó¼=²Şć⁄=›
˝Å=˘Ćı=ƒ∫Ú›þ=ƒ¬®˝œğ¼Áœ³Ì=³›¼ćşÈ¼ć=˝œŞÂ˝¼ćÌ⁄=şÌ›₣þ=ÛÈ−Â=ØÈŠþ²œ∞=Ûœ›¼¾ÒÂþ⁄=›˝Å=ƒ∫Ú›þİ›jÆ=˘˛²˚=şÔ˝ÌÞÂ⁄=¾œĞœ=˘˛²˚=Û
²„³›ƒ∏þ⁄ 
 
›¼¼þÂÈ²=₣›∑ƒ«∆=Ûœ¼ć˚=³›¼ć¼›þÂþI=³›¼ć¼›¹ÂþI=İ›jÆİœğÌI=›¼›¼¹=ÛœõŞÂ=¨₣þœ¼ć=Û›¹˝œ¼ćÌ=ĆÈŞć=Ýıðğ⁄=˘Ćı=ØØÛœ¹„›²˝∞∞=ÛÔİ=ne
ocortex=⁄=˝œÈğ=ñşœ›¼ćþ=ƒ∫Ú›þİ›jÆ=Elong-term 



memoryFI¾œĞœ=şÚ›«§=˚=¼Á¼ĆœÈ¼ć¼ć=ş¨₣þœI=Ýı_Š∑ƒÈ¼ć¼ć=›¼Šœ¼ć¼„›u=˚=›¼ÈªøĞÞ=¨₣þœ¥=ş¼Ćı=pÆÈ₣=›¼˝›İþ⁄=¾œĞœ=ÛŽÂÈ²¼ć=
şÈL=Ł›²•=ş√³˝Â=₣›∑ƒÈ«∆¼ć=×„›Ð=Ï˝ÈÑ¼ć¥=Broca Ý Wernicke 
area=⁄=ÏĆœÈ₣œ=şœ›³ÈŞćâ‚=₣ÈZ=Ûœ›¼¾ÒÂþ⁄=˘Ćı=∑ƒÈ¼ć=Ûœ›¼¾ÒÂþ=autobiographical self=˚=ñşœ›¼ćþ=ÏŠþ²œ=Eextended 
consciousnessF=⁄=ğí=Ûœo=ÏŠþ²œ=Econsciousness of self) . “If core-consciousness is the 
indispensable foundation of consciousness, extended consciousnes is its glory.”(Damasio). =
=
ñ›þ=∑ƒ¼ć=³Ò¼Âþ²=∑ƒÈ¼ć¼ć=Ýı³¼ć=˘˝œ∑i=›²¾Â¼ćİÌğ⁄=ÏñœÈÐœJÏşğ‚½‚J˘¼ć=¾œ¼ñœä=ÛÔÈİ=ŞÈ−«§=C≠þ¼ć=¨›þ=è¹„=ÏñœÈÐœ=²Şć=core 
Ý 
autobiographical=˘Ćı=×„Ćı=∑ƒ¼ć˚=›¼¹q∑ƒ=˝È¼ć⁄=Ï˝œ¼ćJ∑ƒÈ¼ć=¨›þ=ÏñœÈÐœJ∑ƒ¼ć=Û¨„g=Ï¼ćÈ˛=ñşœ›¼ćþ=ƒ∫Ú›þ=˚=ÏŠþ²œ¼ć=›¼ğ„›ä=
şœ¹È²=ş¨₣⁄=¨›þˇ¦∑ƒ=neocortex=şÈjt˚=³Ò¼Âþ²=×„Ćı=∑ƒÈ¼ć=˝œŞÂ›²¼œÂĆ=şó¼⁄=ÏŞ=∑ƒ¼ć=Şþ=Ûœ›×₣=þœ=þþ=ƒ¬ŞćÔş√³ÒÞÂ⁄= 
 
ñşœ›¼ćþ=ÏŠþ²œ=›²þœ∑iĆı=ƒ∫Ú›þ›¾›j˝⁄=›²›{þ=¼œ=ÛÎŠþ²Á=Û¼ƒ∏œ=¼ÁþÌþ=Ï˝œ¼ćJÏŠþ²œ=›²¼ć›¼›_šá≈=¾œÈ¼=ş›pÆŞć⁄=¼›ĆŽÂˇÈþ¼ć=st
imuli 
˚=ÏñœÈÐœ=J=Ïşğ‚½‚J˘¼ć=›²Ž˝œÈŞÂ¼ć=½Èğ=₣„r₣ÒÂr=³›¼ć¼þÂ²=₣Áœ›³ÔJ˘=¼Áœ³Úþ⁄=˘¼ć=Ž²Á=¼þÂ₣œÈ²¼ć=Û¼Á¼›Ćþ=³Ò¼Â¼þÌÂ=₣„ĆÒþÂC›ğ¼ć
=ƒ∫Ú›þ=ŞÈ−«§⁄==
=
ÛœÎİİ¼I=×ÌŁÂÈ₣Şćœ×Ì=ƒ∫Ú›þş₣ÒĆ=şó¼=˝È¼ć=ñşœ›¼ćþ=ÏŠþ²œ⁄=Neocortex=þœÈ×¼ć=neural 
network=J˘=ˇ›_šþ=¼ćœ˛œŞć=˚=›¼›¾á≈=˝œ¼ćÈÞ=ñÈŞćœŽ²₣Èþœ=ş›pÆŞć=(reactivated)=˝¼ćœŞć=ş¨₣=
=
×œ₣œ›ş˚¼ć=şÔWœ¥=“ Autobiographical self : Based on permanent but dispositional records of core-
self experiences. Those records can be activated as neural patterns and turned into explicit 
images. The records are partially modifiable with further experiences.” =
=
ñşœ›¼ćþ=ÏŠþ²œ=˚=Ýı_Š∑ƒÈ¼ć¼ć=›Š∑iœŞć=˚þÈñœþ¾œÈ¼=›¼Ž›Üþ=›¼¼þÂÈ²¼ć=³È−=ğí=ş√³×¥¾œĞœ⁄==
=
³ÒÈ¼ÂĆı=¼Èğ›š=×œ₣œ›ş˚=Ûœoşjœ=˚=ÏŠþ²œ¼ć=˘Ćı=∑ƒ¼ć›¼¾œÈˇ=Ýı³²Ìþ=ˇÈ¼ĞÞœˇœÈ¼ć=˚=›Š›˝ÊşœğÈŞć=¼r¼Êş¼ć=¼Áœ³ÌJÛ›¾Wþœ¼ć
=₣œ¹ÁÈ₣⁄=Ï¼İ=›˝š„=case 
histories=›¼İ×=¼ćHÈ³=¼›ÞÂþ=þœa¼ć=ˇ¦Èi∏⁄=˘C›ğ=ÛþÌ¼=›İ¨œñ×⁄=›¼ÈİĞþ=›¼›¼¹=agnosia=J¼ć=›¼¼¼ćÞ⁄=›˝Å=˘È×¼ć=şœ−Â˝þœ=
›¼∑ƒÚþ=›¼¼¼ćÈÞ¼ć=Ýı³¼ć=›²¾Â¼ćİÌğ¥David, Emily, S 
˘È×¼ć=ØØˇ®∞∞⁄=˝œ¼ć=₣›∑ƒÈ«∆=Ï˝œ²=¼œ=Ï˝œ²=ş¼=Ï˝Ñ=¨›þˇ¦∑ƒ=˚=‰×²›à²=ŽÌ¼È²=þœ¼ć=ñ›þ›pÆŞćœ¼ć=ñ˝œİ=˝Ì=ñ˝œ¼ć’=˘È¨Èp=ş
Ô›¨äşœÈ¼ć¼ć=Ýı³ÈŞœˇÌþœ=Ï×›˛=²œ⁄=Ï˝Íþ„ĆğÌÈ˝=ˇ¦i∏›Ð=³œÈð¼ć=Û²„„È¼ćœ¹=Žœ²œĆı⁄==
=
×œ₣œ›ş˚=emotion=˘¼Ô=feeling=İë=×„›Ð¼ć=›¼ÈİĞ=şÔWœ=¼Á¼Ćœ¼ć=˝È¼ć²⁄=˘Ćı=þÈjt¼ć=˚=şÔ›ªø«§=somatic marker 
hypothesis=Ûœˇ¦Ć=şĆ˝œÈ¼ć=³œð=şÈjt˚=Ûp=ÛœÈğœŠ²œŞć=›¼¼ćþ=Ćğœ₣⁄==
=
˘ÈÝğ₣Áœ²=Ýı³ƒ∏œ›³þ=theory of Darwinian selection of neural groups=ş√³È˝Â=₣þÈ¾×=È×˛œ=ŞœŞć⁄=ƒ¬ŞćÔ=Francis 
Crick=≥ĆÁœaI=Watson - Crick=J˘¼ć=ÏşĆı=›pÆ˝‚µ=¼Èğ²=˘Ćı=“neural Edelmanism” 
Û¼œ∑ƒ¼⁄=þÈ¼=˘ÈÝğ₣Áœ²=×ÚýČñ›þW⁄=₣›∑ƒÈ«∆¼ć=Û¾Á∑iÈ¼ć=ÏŠþ²œ¼ć=›¾›j=›ĆşœÈ¼=“neural groups” 
¼þÂ₣œ²=˚=þœÈ×¼ć=˘˝ñ˝œ¼ć=Ýœ¼ćÝıĆı²ÌŞć=›²¼ÂœŠÈ²¼ć=₣œ¹ÁÈ₣=›¼Èğœ³=¼œ=İ›jÆ=ÛŽÂ²=ĆŞć¥˘Ćı=þœa¼ć=¼jÆ¼Á⁄=˘Ćı=›−ÈŞćœ›¼ć¼ć=ØØ₣ÈÝ
ğ∞∞=›ĆşœÈ¼=›þ›²=˚=þœa¼ć=şĆ˝₣ÌÂ¼ćœ=Darwin 
III=²œÈ₣=˘˝›Ð=Ï¼ćœ¼Ð=şÚ›«§=˝È¼ćÈš²⁄=˘=›¼ĞÈŞć=ş₣Á˝=ÛœÈğœŠ²œŞć=Ûœ›₣=Û³¼ćœˇ⁄==
=
²Ì›þÈ¼œ¹=Ó==
=
₣›∑ƒÈ«∆¼ć=›¼¼þÂÈ²¼ć=₣œ¹ÁÈ₣=ÏŠþ²œ¼ćI=›¼ÈİĞþ=₣œ²¼=ñŽœ›þ¼ć=ş₣Úu=ÛœoJÏŠþ²œ¼ćI=˘Ćı=¼Áœ˛ÁœI=˘Ćı=neurology of 
consciousness=ş˝Èğ¼ć=ş√³ÒÞÂ=›ĆşœÈ¼=ˇ¦œĆÁ=›²õŞć=²Şć⁄=˘Ćı=ÏİĞ=˝−œ=²Şć¥=˘¼ćH³=ñ›þ›pÆŞćœI=¼ğœ=ŞœŞćI=ƒ¬œ¾œ›¼˝⁄=Ï˝œ



³œ›²Â˝œş=˚=ˇœ›ğÈğ˚=₣œ²¼=ñŽœ›þ¼ć=¼œşƒ∏œ²=³Ú›−¼ÌÈ˝=ŽˇÈþ¼ć=Ï˝ÑŠ„Áþ=˝È¼ć›šÈğ²⁄=˘=›¼ĞÈŞć=ñ¼ğI=›ĆÔƒ¯=ñ›þ›pÆŞćœ¼ć=Ćı›
þĆœş=ş„›¼›×þ⁄=Ýœ¼ćÝıĆı²ÌŞć=›¼¼þÂ²¼œ×=˘Ćı=³È−=Ûœ¼ć=˘˝I=ÛÈ²È˝¼ć=³È¨=Û›þ=³ÌÜœ×œŞć˝I=³×È¨³⁄=ÏşĆı=Ï˝ÑŠ„Áþ=³Ú›−¼Ì¼ć=
Û²Á= 
ñœÞÌÈ×¼ć=˚=₣œ²¼ñŽœ›þ¼ć=₣È¹Á=³œ−Â˝Á=pÆÈ₣=ş†ÌÞÂ⁄=≥Ýœ¼ćÝıĆı²=Û¼İÁ=³„›∑ƒ˝œ=˚=¾œĞÞ=₣œ¹ÁÈ₣Ćı=ÛœpÆœ∑i=ĆÈŞć›šÈğ²⁄=ÏŽœ×œÂÈ²
œ=¼¦åÈ²œI=˘₣²›˝=ˇœ›ğÈğ˚J¼ć=Û¼ƒ∏œ¼ć=ş√∫Ò˛Ì²=ĆÈþ=ĆŞć›²⁄=µ 
 
²¼JÝœ¼ćÝıĆı²ÌŞć=›¼¼þÂ²¼œ×=¼ÈğI=Ûœ₣œÈ×¼ć=₣›∑ƒÈ«∆¼ć=˚=ÏŠþ²œ¼ć=Ž›Ðğþœ=˚=ÛœõŞÂ=ş₣Ú›u=natural selection of 
genome=₣œ¹ÁÈ₣=Ýı‹—þ⁄=ÛÈ²È˝¼ć=₣È²=ĆÈ¼¥²œI=²œI=˘þ×„¼ć=Şœ˚Şćœ=Ýı›Šþ=²ŞćI=Ûœ₣¼ćœ=Ûœ¼ć˚=›˝š„⁄=›¼Wœ²=›˝Å=›²¼ć∑ƒ=ĆÈþ=
¼ćœ›Ž=²Şć⁄=˘Ćı=³È−=Ûœ¼ć˚=˝þ×Ò¼ć=Ûˇ¦ˇ›þ=şó¼I=Ûœ¼ć˚=˝Ì=Ï¼œžœ=˚=Ï¼œžœ²=ŞœŞć=˘Ćı=şÖœÈ²=¼Áœ³Úþ⁄==
=
ÛœoşÈŠþ²=Ûœ›₣=ş₣ÈöÞÌ¼ć=Ž²Á=ÈŠþ²œ¼ć=Û›∑ƒn=ş√³È˝Â˚=ÏŠþ²⁄=›¼›¾á≈=ÏŠþ²œ¼ć=³œ¼ćƒ³›¼ć˝=ş√³˝ÂI=Ûœ₣œÈ×¼ć=şœ₣œ›Ž˝=Û
œŠœ¼ć=J=¼Á¼Ćœ¼ć¥ş¼Ćı=²¼Ýœ¼ćÝıĆı²ÌŞć=›¼¼þÂ²¼œÈ×¼ć=ˇÈ¼ĞÞœ¼ć=şLþ=›¼ĞŞć¼ćHÈ³=³›¼ćˇ›Þþ⁄=³¼ćœ−Â³¼ćþœI=şĆ²„¾Ò›þI=¼Ö„=ñÌ›þI=
²ÁœŞć›¼Šœ¼ćJÏ¼œ¹=Ealtruism, sympathy, friendship, sense of fairness and 
justiceF=È˝œÈ²œ=›˝š„¼ć=¼Áœ˛ÁœŞć=³õœÊ³×=Ć˚Şćœ¼ć=ñªΩ=˚Ïð=²œ⁄= 
 
˘Ćı=ˇÈ¼ĞÞœÈ¨Èp¼ć=ñ−₣=²œ₣˝¼ćÞ=EEdward O. Wilson 
J˘¼ć=Ýı×ÁÈ₣µ=ĆÈŞć›šğ=Sociobiology=⁄=ÝıĆığşÈ²¼ć=¼ÌŽˇ¦i∏=Ýıˇ¦I=Û˝îœ∑i=ÛœpÆ₣È²¼ć=ğ¨Á¼Ç=ĆÈŞć=˚ðœŞć=˘Ćı=Ï¨Èp=Ï˝œÈ²œ=
Ï˝œÈ²œ=ˇÈ¼Ğ˝=ØĆÁœ³œ=˘Üœ¼œ¼ć∞=ÛœİœŞć=Ï˝œÈ²œ=²œ=Ï˝œÈ²œ=Û²Á=²œ₣=¼Á¼Ćœ¼ć=˝È¼ć²⁄=˝þ×Ò¼ć=ş½ğ=Ć²=ş›ð˝=¼ğÈþ=³œ›¼ć=²œ⁄= 
 
₣œ²¼=ş₣œÈŽ=›ĆÔşœI=ÛœpÆ₣ÞI=İðþœ¼ć=ñœŠ„ŞÂ⁄=˘Ćı=şÈ¼¼ć=Ýœ¼ćÝıĆı²ÌŞć=¼Áœ˛ÁœŞć=ÛÈ²È˝Ćı=Ï¼İ=¼ćœ›Ž¥=struggle for 
existence, survival of the 
fittest=ĆıþÁœ›×=ğê=ÛœÝıÈÜ⁄=›˝Å=şĆœ²„Ò¾„›þI=¼Ö„ñÌ›þI=Ýı³›Š˝ÌĞœÂ=˘=şÈ¼¼ć=˘˝Ćı=³i∏œŞć=¼Áœ˛ÁœŞć=Ýı×ÁÈ₣=ñœŞćİ=ñ›þ¼œ×=˚Ïð=
²œI=²œI=˘=ş¼=₣œ²¼=ÏŠþ²œ¼ć=₣Ćœ²=ÛÔİI=˘=ş¼=transcendent. 
Altruism=J=Ï˝=Ï˝Ñ=˝È¼ć=˘Ćı=›¼þ˝ÂJ›¼Ü›√¬þ=Ï¨Èp=ñÈ¼İ=˝¼ćœ=Şœ˝⁄==
=
³œ¼ćƒ³›¼ć˝=³¼ćœ−Â=˚=Wœ›þ›¾›j˝=›²¼œÂŠ²=(Reciprocal altruism and kin selection)=Ó==
=
Ýœ¼ćÝıĆı²=ƒ¬ŞćÔ=₣œ²¼JŠ›¼ćp=˚=ş₣œÈŽ¼ć=ş¼=›˝š„=›¼¼þÂÈ²¼ć=₣œ¹ÁÈ₣=Ï¼œžœ¼ć=ñŞćœÈş=˘˝›²•=›šÈğ²⁄=›˝Å=ş₣şœ₣›Şć˝=ĆÈğ˚=Ï₣
È}Èğ¼ć=ˇÈ¼Ğ²œ=þœa¼ć=ÛÈˇœŠ¼ć=›šğ⁄=²¼JÝœ¼ćÝıĆı²ÌŞć=ş₣á¬Şć=EsynthesisF=Ûœ¼ćó=›¼Ôİ=İþœëÌ¼ć=Š›ôøÈİ¼ć=×İÈ˝⁄==
=
ÛœŽ=›½È¼ć=þœ›˝ÈŞć=Ï×˛œ=ŞœŞć=altruism=J=˘¼ć=¼Áœ˛Áœ=Ï−È˝=Ûœ¼ćó=˝È¼ć=pÆ₣İ=¼Áœ³˝þ¼ć=Ï¨Èp=‰¼πø›¼˝=³›¼ć¼þÂÈ²¼ć=şÒŠ²œ=Ğœ
Ð=˚=şjÈ¼ć¼ć=×İÈ˝⁄=William D. Hamilton, George Williams, Robert Trivers=˘¼Ô=John Maynard 
Smith=¥=˘aÈ×¼ć=ˇÈ¼ĞÞœ=˘¼ć=›¾›j=⁄=
Edward O. Wilson=›ğ›˛þ=Sociobiology=≥›¼ÈİĞþ=˘¼ć=₣²„ĞÁJş₣œŽ=şÔpÆœ∑i=ÏİĞ=Û¹ÁœŞćµ=˚=Richard 
Dawkins=›ğ›˛þ=The Selfish 
GeneI=˘Ćı=×„›Ð=ˇ¦i∏=›¼ÈİĞW₣}ğÌ¼ć=ˇ}Ì=Û›þpÆ₣=˝È¼ć=×œİÂ›²˝I=ş₣œŽþœ›jt˝I=₣²∑ƒœ›jt˝=˚=¼r=Ï˝Íþ„ĆğÌ=şœ¹œ¼ćÞ=³œð˝=₣Ć
Èğ¼ć=˘=›¼ĞÈŞć=×Ú›«§=Ûœ˝ĞÂÞ=˝È¼ć⁄=½Èğ=¨„íI=p„Æu=ñ›þ¼œ×˚=Ûœ¼ćó=Ćğ⁄=ÝıĆığşÈ²¼ć=˘˝=¾œĞÞ˝œÈğ=›¼ª…›¼×ÁœğÈŞć¼ć=šœpšœpÌ
È×¼ć=˘˝›Ð=×ğ=è¹„=ÏŠaŠœÈ₣›Š=˝È¼ć=¨œ∑i=²œ=ĆÈŞć=¼¼ć½=ˇğœ=Žğ=ÏýÈğ=›×ğ⁄=ÝıĆığşÈ²¼ć=ÏşĆı=›¼˛Áœþ=≥˝„˛Áœþ’µˇ¦Èi∏=ÏİĞ=Û¹Á
œŞć=›¾á≈=₣œ²¼=ş₣œÈŽ¼ć=ÛœÈğœŠ²œ=›˝Å=ñœŞć=Û²„³›ƒ∏þ=⁄=ĆÁœ›₣ğÐ²=ñ₣„˛=›¼Wœ²Ì¼ćœ˚=ƒ¬œ¾œ›¼˝¾œÈ¼Ćı=ÛÈ³¨œ˝Úþ=şĆŽÈ¼œ¹ˇ
₣Á=˝ÌÐI=³þLI=³èI=³œ˛ÌÈ×¼ć=›×È˝=ñ−È₣=×Ú›«§=›²¼u=˝È¼ć›šÈğ²⁄=³È¼ćœ³˝œ¼ć=˚=ÛœoþÁœˇ=ñ¼Ú›j=˘Ćı=∑ƒÈ¼ć˚=›pÆŞćœİÌğI=Ş›×˚=
ÛœoJÏŠþ²œ¼ć=³›¼ćÈñ›¨Èþ=˘Ćı=ş¼=İë=¼Á¼ĆœÈ¼ć¼ć=Ž²Á=₣œ²¼Jş¾Áþœ¼ć=Ûœ›¼¾œÂÈ¼¼ć=ÛÈ³¨œ=˝¼ćÈþ=ĆÈ¼⁄=²¼JÝœ¼ćÝıĆı²ÌŞć=›²¼œ
ÂŠ²=˘Ćı=∑ƒÈ¼ć=˝Ì¾œÈ¼=ş›pÆŞć=þœ=³¼ćÌ¨œI=³ŞÂÈ¼¨²=˚=›¼ÈªøĞÈÞ¼ć=₣œ¹ÁÈ₣=ñ−È₣=Ï¼œ¹ˇ₣Á=ĆÈğ=þÊ³¼ć=›Š∑iœ=˝¼ćœ=ÏŞÈþ=³œÈ¼ć=₣œ²
¼Jş₣œÈŽ¼ć=Ï¨Èp=˘Ćı=ğí=Wœ²=˝þ×Ò¼ć=ñÈŞœŽÁ⁄=˘=›¼WœÈ²¼ć=ƒ¬œ¾œ›¼˝=ˇ›þ¾LÌ⁄=³×œ−Â›¼WœÈ²¼ć=Ï¨Èp˚=›¼›¾á≈=İ›jÆ¼ć=›pÆŞć
œ=Ş−œşó¼=ş¼ćğ=Ï¨Èp=Ş−œşó¼=ş√³ÒÞÂ¾œÈ¼=Ï¼œžœ¼ć=ÏŠ«§œ=ĆŞć=ñ−È₣⁄=Ž›Ðğþ¼ć=Ï¨pC›ğ=þ˛²=¾›¼ĞÁÊ=ğ¨Á=⁄=›˝Å=›¼ª…œşI=
İðþœI=Ýı³˝œ¼ćI=¨›þşœ¹²¥˘È×¼ć=³œ¼ćƒ³›¼ć˝=ñ›þ›pÆŞćœ=Ï¼œžœ¼ć=Ýı×Á₣=ñœÞÌŽˇÊ=Ïƒ¯½=¼ŽÂ²=˝È¼ć=˘˝›Ð=ş¼ćğ=˚=ÛþÌ¼=›İ



¨œñ×=Computer program=J˘¼ć=₣œ¹ÁÈ₣=Ûœ¼ćó=˝¼ćœ=ÏŞÈþ=³œÈ¼ć=⁄=þœĆı=˝›¼ć⁄=Ïñœˇ¦œ₣›Ð¼ć=²œ₣˚=ş¼ćğ=¥=TIT FOR 
TATI=ÏŞ₣²=˝₣Â=Ïþ₣›²=½ğ⁄==
=
Axelrod=ÛœÈŞćœ›Žþ=ñ›þÈŞœ›ˇþœ=›¼ÈŽþœ=“TIT FOR TAT”=Ó=
=
Game Theory=J¼ć=ñ˛Áœþþ₣=mathematical game=ØØ¼àÌ¼ć=Ýı¾Şćş†Ð∞∞=(Prisoner’s—=⁄=˘¼ć=ş¼ćğþ₣=Ýı×Ć¼ćÞ=two-
person=˘¼ć=Ï¨Èp=×„Ćı=¼àÌ¼ć=˘˝Ćı=ş₣şÁœI=Û²Á=ŽÈ²¼ć=›¼≠Èu=şœ¨Á=Ï×È¼I=²œ=Š„³=˝È¼ć=−œ˝È¼’=›¼›¾á≈=şóœ¼²œ=Ó=≥˝µ=×„ŽÈ²
Ćı=Û³È¼ć¼ć=›¼≠Èu=şœ¨Á=›×ğÓ=≥˛µ=˘˝Ž²=şœ¨Á=›×ğI=Û³¼ćŽ²=Š„³û=≥ˇµ=×„Ž²Ćı=Š„³⁄=ñ›þ=Ï¨Èp=ğœ¾=¨›þ¼ć=≥˝₣=¼œ=Ï¼›İ=Ï
ŽÈğ¼ć=Ï₣Şćœ×µ=›Ćşœ¼J₣œ›½˝=ñ›þ=¼àÌ¼ć=³Ú−˝¾œÈ¼=≥ÛÈ²Á¼ć=şœÈ−=³¼ćœ₣İÂ=²œ=˝È¼ć=µ=þœ¼ć=³È¨=best possible 
strategy=şÖœ²=Ýı¾Şćş†Ð¼ćHÈ³=Ýı³ƒ∏œ›³þ⁄=¼àÌÈ×¼ć=›Š∑iœ₣¿Ω=Ï¼ćÈ˛=˘›ÐÈ˝=˘˝›Ð=Computer 
game=¼ćHÈ³=Ï×˛œ=Şœ˝⁄=×„Ćı=Ï˛ÈğœŞćœÜ=Û−œÂÊ=×„Ćı=Ïñœˇ¦œÈ₣¼ć=ñ›þ=Ï₣œğœ˝œÈþ=þœÈ×¼ć=≥È˝œÈ²œ=ÛÈ−Âµ=şĆÈŞœ›ˇþœ=¼œ=ÛşĆÈŞœ
›ˇþœ=˝¼ćœ=şó¼⁄=ÛœŠ¼ćÞ=Û²„ŞœŞćÌ=þœ¼ćœ=ØØ=³„¼ćƒ∆œ¼ć∞∞=˝₣=¼œ=Ï¼›İ=point=›ĆşœÈ¼=ÛŽÂ²=˝È¼ć=⁄=Šœ¼ć=ñ˝œ¼ć=şóœ¼²œ⁄=¹¼ćœ=Şœ˝=ş
ĆÈŞœ›ˇþœ=¼œ=›¼ª…œş=≥›¼µ=˚=ÛşĆÈŞœ›ˇþœ=¼œ=¼Z²œ≥¼µ=Ş−œpÆÈ₣=ñ−₣=˚=›wþÌŞćÈ˝=³ÈŞćhÐ=›ĆşœÈ¼=Ï×Şć⁄==
≥›¼I›¼µææ=≥›¼I¼µææ=≥¼I›¼µææ=≥¼I¼µ=
≥PIPµææ=≥MIRµææ=≥RIMµææ=≥NINµ=
şÔ˛ÁœC›ğ¼ć=›¼ĞÈŞć=›˝š„=¼œ¹œJ›²ÈĞ¹=ÛœÈšI=Ş−œ=≥¼Iµ=ŞÈ−«§=›²√≈₣œ²=Ć˚Şćœ=ŠœĆı⁄=þÈ¼=Ýı³È¼ć¼ć=şÔ˛Áœˇ„›ğ›=Û¼İÁ¼Á¼ĆœŞÂ=²Şć⁄=
˘¼ćœ=Axelrod computer tournament=J˘=¼Á¼ĆHþ=şÔ˛Áœ¼ć=Ýı×œĆ¼ćÞ=⁄=˘Ćı=round-robin 
tournament=J˘=Ûœ₣›i~þ=Ć²=NQ=Ž²=game=≥şœ¹œ¼ćÞþµ=ˇ›Þþ=˚=Û−Â²Ì›þ›¼×µ⁄=ñ›þ›Ð=Ïñœˇ¦œ₣=ƒ∫Ú›þ=ş√¬›ğþ⁄=³Ò¼Â¼þÌÂ=Ï
₣œğœ˝œÊş₣ÒÈĆ=ñ›þÈŞœˇÌÈ×¼ć=¼Á¼Ćœ¼ć=≥ØØ›¼∞∞=Û−¼œ=ØØ¼∞∞µ=ƒ∫¼ćÞ=¼ćœÈ˛⁄==
=
ñ›þ=Ž„›Ü¼ć=¼r¼œ¼ć=≥˘Ćı=ñ›þÈŞœ›ˇþœŞć=OMM=¼œ¼ćµ=₣„È˛œ₣„›˛=Ć˚Şćœ=ŠÒÜœ∑i=C≠n³ÒÞÂ=(crucial) 
⁄=˘Ćı=³i∏œŞć=˘Ćı=game=×ğ¼uI=Ïˇœ›•¼u=ŽÌ¼²ŞœpœŞć=×„ĆıŽÈ²¼ć=¼œ¼ćÔ¼œ¼ć=şÔƒ³ÈİÂ¼ć=şóœ¼²œ¼ć=Û²„˝œ¼ćÌ⁄=₣œp=˘˝›Ð=Ï₣œğœ˝œ
Èþ¼ć=Ï¨Èp=ÛşĆÈŞœ›ˇþœ=Ş„›jÆşLþ=(rational) 
ñ₣œÞşó¼⁄=›˝Å=Ï³Í²Ó³„›²˝=³›¼ćÈñ›¨Èþ=³œ¼ćƒ³›¼ć˝=şĆÈŞœ›ˇþœ=(reciprocal altruism,mutual aid) 
ğœ¾Ž²˝=ĆÈþ=³œÈ¼ć⁄=˘Ćı=ñ›þÈŞœ›ˇþœ¼ć=½ğ=˘¼ć=Š₣˝ñ×=Ýı×œĆ¼ćÞ⁄==
=
ñ›þÈŞœ›ˇþœŞć=Ï¼İ=›˝š„=Ž›ÐğI=sophisticated=Ïñœˇ¦œ₣=›šğ⁄= 
 
ÛÈ²Á¼ć=›¼ª…œÈş¼ć=₣œpœ=³›¼ć₣œ³=(estimate) 
˝È¼ć=Ş−œşó¼=Ł²=Ł²=¼Z²œŞć=R=³ÈŞćhÐ=ğœ¾=˝¼ćœ=˘È×¼ć=ğ¨Á=›šğ⁄=›˝Å=›¼ÈŽþœ=ş¼ćğþ₣I=₣œp=³œaŠ=ğœĆıÈ²¼ćI=Anatole 
Rapoport=Ýı³ƒ∏œ›³þ=TIT FOR TAT(TFT) ⁄=˘Ćı=Ïñœˇ¦œÈ₣¼ć=₣Òğ=şÒpI=¹₣Âˇ¦Èi∏¼ć=¾œĞœ=Û²„˝¼ćÈÞI=¼ğœ=ŞœŞć¥=‘‘First 
do unto others as you wish them to do unto you, but then do unto them as they have just done 
unto you.” –(Robert Trivers) ÛÈ³¨œ˝Úþ=›¼İ×¼ćHÈ³=¼ğœ=Şœ˝=˘¼ć=şœ½ÈğÁ¼ć=₣„Èğ=›þ²›Ð=şÒp=Ó==
=
≥Nµ=Never be the first to defect=¥=ñœ¼ćÈó=›¼ª…œş=˝¼ć≥›¼µ⁄= 
 
≥Oµ=Retaliate only after the partner has 
defected¥=Ø¼∞=J=˘¼ć=ÝıjÈ¼ć=³È¼ć¼ć=×½œŞć=Ø¼∞=⁄=ÛþÁ›¹˝=ÏˇœÈ¼Šœ¼ćÌ=¾œğ₣œ²„Ğ=ĆÈŞćœ=²œ⁄==
≥Pµ=Be forgiving just after one act of 
retaliation=¥˘˝¼œ¼ć=Ø¼∞J˘¼ć=³¼ć=Ûœ¼œ¼ć=Ø›¼∞J˘¼ć=½ğ=˝Ì=ĆŞć=Ï×˛⁄=˘=›¼ĞÈŞć=›Š¼ć∑i²=Ûœİœ¼œ×Ì=Ć˚⁄=
=
TFT=J¼ć=˘Ćı=contingent reciprocity=þœÈ˝=şÈ¼Âœ_Š=ˇÜ=şÔ˛Áœ=(average score) 
›×ğ⁄=ñ›þ=tournament=˘˝=ñŽÈá∫¼ć=ñœ˝Ú›þ˝=›²¼ÂœŠÈ²¼ć=(natural selection) J˘¼ć=Û²„¼ćH³=›¼È¼Š²œŞć=Axelrod 
ÏöÞÌ¼u=ñ›þÈŞœ›ˇþœ¼ć=ÛœÈŞćœŽ²=˝¼ćÈğ²⁄=ñ›þ=¹œÈ³=³ÒÈ¼Â¼ć=ñ›þÈŞœ›ˇþœŞć=şœ½ğÁ=Û²„ŞœŞćÌ=Ïñœˇ¦œ₣C›ğ¼ć=Ûœ²„³œ›þ˝=şÔ˛Á
œ=frequency—



=›²¹Âœ›¼ćþ=Ćğ⁄=˘Ćı¼ćHÈ³=ñŽÈá∫¼ć=³¼ć=ñŽá∫=Ýœ¼ćÝıĆı²ÌŞć=›²¼œÂŠ²=Û²„˝Úþ=⁄=ş½ğ=Ïñœˇ¦œÈ₣¼ć=Û²„³œþ=pÆ₣¼¹Â₣œ²=ñ›þ=¹œÈ³⁄=Ï
×˛œ=Ïˇğ=TFT=Û²ÁÈ×¼ć=ş›¼ćÈŞć=›¼∑ƒœ¼ćğœÈ¾=ş¨₣=⁄=²þ„²=Ïñœˇ¦œ₣=ñ›þÈŞœ›ˇþœŞć=Û¼þÌÞÂ=ĆÈŞć=TFT=JÏ˝=ĆÐœÈþ=ş¨₣I=˘¼ćH³
=Ýı×œĆ¼ćÞ=Ï×˛œ=Èˇğ=²œ⁄=×„Ćı=TFT=₣„È˛œ₣„›˛=ĆÈğ=þœ¼ćœ=TFT=JĆı=Ï−È˝=ŞœŞć⁄=ñ›þÈŞœ›ˇþœ¼ć=ŠœÈ³=¼ćH³œ∑i›¼ćþ=ĆŞć=²œ⁄=˘Ćı=ÛÈ−Â
I=¼r=Û−œÂÊ=˝ÈŞć˝=›₣›ğŞć²‚=ñ›þÈŞœ›ˇþœ¼ć=₣œ¹ÁÈ₣I=TFTJ¼ć=evolutionary stability=ñ›þ›•þ⁄==
=
ĆÁœ›₣ğ‚Ð²JşÒp=(Hamilton’s rule) Ó==
=
Ï¼İ=˝−œI=TFTJ¼ć=şœ½ğÁ=Ï¼œžœ=Ïˇğ⁄=›˝Å=ñ−È₣Ćı=˘˝›Ð=ñªΩ=˚Ïð⁄=TFT=J¼ć=Ïñœˇ¦œ₣=˘˝=¼Á›jÆ›¼ÈİÈĞ¼ć=₣›∑ƒ«∆ñşÒþ⁄=ñœÞ
ÌŽˇÈþ=˘Ćı¼ćH³I=¼œ=Û²ÁI=Èñœˇ¦œ₣=Ýı‹Òþ=˚=ñşœ›¼ćþ=ĆÈ¼=˝Ì=Ýı³œÈŞć’=ĆÁœ›₣ğÐÈ²¼ć=Ýıj¼ć=Ó=Kiv Selection(KS) 
Û−œÂÊ=Wœ›þ›¾›j˝=›²¼ÂœŠ²=₣œ¹ÁÈ₣⁄=[Group Selection (GS), Species Selection=J˘Ćı=ş¼=ñşÈL=³È¼ć=Ûœş¼⁄=
=
NVSQ=şœÈğ=ñ˝œ›İþ=ĆÁœ›₣ğ‚ÐÈ²¼ć=“The Genetical Evolution of Social Behaviour” ( parts I,II; Journal of 
Theoritical Biology) ˘Ćı=Ï¨Èp=ş¼ÂœÈ³¨œ=Ýı›ôø›˛þ=›²¼Ö=(most cited 
paper)⁄=šœpœ¼ƒ∏œŞć=˘˝˝=ñÈŠ«§œŞć=þœa¼ć=˘Ćı=ˇÈ¼ĞÞœ=ğ}²=›¼ª…›¼×ÁœğŞć=Ph.D=J¼ć=Û²„³Ş„jÆ=›¼È¼›Šþ=˚=Nature=³›p˝œ=˝
þÚÂ˝=ñþÁœ˛Áœþ=ĆŞć⁄=›˝Å=˘Ćı=¼ÌŽ=›²¼Ö=(seminal paper)=ñ−È₣=¹ÌÈ¼ć=˚=ÛþÓ³¼ć={åþ=ñ¾œ¼İœğÌ=ĆÈŞć=˚Ïð⁄=“This 
turned out to be the most important advance in evolutionary theory since the work of Charles 
Darwin and Gregor Mendel.” (Robert Trivers) =
=
ŽÌÈ²›Ð˝=›¼¼þÂÈ²¼ć=³›¼ćÈñ›¨Èþ=›˝š„=³›¼ć₣œÞ=Ýı³›Š˝ÌĞÂœ=˚=ÛœoþÁœˇ=ñ¼Þþœ=˝Ì¾œÈ¼=›²¼Âœ›Šþ=ĆÈþ=³œÈ¼ć’=ĆÁœ›₣ğÐÈ²¼ć=Ýı
j¼ć=Ó=ØØ=şœ₣›Şć˝=¼œ=¼Áœ³˝=Ýı³ÈŞœ›ˇþœ∞∞=•inclusive fitness—
=pÆ₣İ=³›¼ć¼¹Â²=ñŞćœÈş¼ć=₣œ¹ÁÈ₣⁄=˘Ćı=ØØÝı³ÈŞœ›ˇþœ∞∞=˝Ì’=pÆ₣İ=Ï¼œžœ¼ć=ñŞćœş=ñÈŞćœŽ²⁄=þœa¼ć=Ï³³œÈ¼ć¼ć=şœ¼ćœÔİ=ÏŁœ›Ğþ¥
=“... a quantity is found the means of which incorporate the masimising property of Darwinian 
fitness. This quantity is termed ‘inclusive fitness’. Species following the model should tend to 
evolve behaviou such that each organism appears to be attempting to maximise its inclusive 
fitness. This implies a limited restraint on selfish competitive behaviour and possibility of limited 
self-sacrifices.” ≥ğ¨ÞÌŞć=ÏŞ=ÏİÈĞ=‘limited’ İë›Ð=×„Ćı¼œ¼ć=¼Á¼ĆHþ⁄µ=
=
Inclusive fitness (i.f.) İë›Ð¼ć=Û−Â=Û²„¹œ¼²=(Sewall Wright=ñ∑ƒœ›¼þµ=Û³¼ć=˘˝=₣Òğ=şÔWœ¼ć=ñÈŞćœŽ²=Ó degree 
of relatedness(r) 
₣œ²¼=ñŽœ›þ¼ć=Ï¨Èp=ş∑iœÈ²¼ć=ŽÌÈ²œÈ₣=‰³þÚ˝=˚=₣œþÚ˝=ÛÔİ=ş₣œ²I=ÛÈ¹Â˝⁄=Ûþ˘¼I=›³þœ=˚=₣œþœ=Wœ›þ=ş√³˝ÂJĆÌ²=ĆÈğI=›
³þœ=˚=ş∑iœ²=˘¼Ô=₣œþœ=˚=ş∑iœ²I=Ýı¾Şć=Ï¨Èp=r=N±O=ïœþœ=˚=¾¿ΩÌÈ×¼ć˚=(full Siblings) 
r==N±O=⁄=˘Ćı=³È−=›ĆşœÈ¼=şĆÈŽĆı=Ï×˛œ=ŞœŞć=half-
siblings=≥şÊ¾œĆıI=şÊÈ¼œ²µ=˘¼Ô=cousins=≥₣œ₣œþI=›³şþ„þ=¾œĆı=Ï¼œ²=ĆıþÁœ›×µ=˘Ćı=×„Ćı=Ï¨Èp=Ş−œpÆÈ₣=r ==N±Q=˚=r 
==N±U⁄=pÆ₣İ=×Ò¼ć=ş√³È˝Â=r=pÆ₣İ=˝È₣⁄= 
 
˘Ćı¼œ¼ć=ÛœoþÁœÈˇ=ŽÌÈ²œÈ₣¼ć=ğœ¾=˚=¨›þ¼ć=ñÈªΩ=Ûœşœ=Şœ˝⁄=ş√³Ò²Â=¼ÔİÈğœÈ³=¨›þ=(cost,C) 
¹œŞÂ=ĆÈ¼=N⁄=ÛœoþÁœÈˇ¼ć=½Èğ=¼ÔÈİ¼ć=şóœ¼Á=›¼∑ƒœ¼ć=˚=ƒ∏œ›Şćn=ÛœÔ›İ˝=¼ÁœĆþ=Ş˛²=þ˛²=C=˘˝›Ð=¾¿ΩœÔİ=⁄=ŽÌÈ²œÈ₣¼ć=›¼∑ƒœÈ¼
ć=Ï˝œÈ²œ=¨›þ=Ş˛²=Ï²Ćı=þ˛²=C=İÒ²Á⁄=Û³¼ć›×È˝=ÛœoþÁœÈˇ¼ć=½Èğ=Şœ¼ćœ=Ýı³˝Úþ=ĆŞć=þœÈ×¼ć=ğœ¾=(benefit, B) 
˘Ćı=˘˝Ćı=³u›þÈþ=›²¹Âœ›¼ćþ=ĆÈ¼¥=þœÈ×¼ć=ŽÌÈ²œÈ₣¼ć=Ø˝›³∞=ñŽá∫œ¼ğ√¬È²=ñşœÈ¼ć¼ć=şóœ¼²œ¼ć=ñ›þ=×Ú›«§=›²¼u=Ï¼ćÈ˛⁄=
=
Şp=B=˚=r=˘¼ć=CÞ½ğ=C=ÛÈ³¨œ=Û›¹˝I==
Br>CI=
þp=şœ₣›ˇ¦˝¾œÈ¼=ŽÌÈ²œÈ₣¼ć=ñŽá∫=³¼ć√³¼ćœ=şÔ˛Áœ¼Ú›u¼ćI=Û−œÂÊ=Û›¹˝þ¼ć=şÔ˛Á˝=˝›³=şÚ«§=Ć˚Şćœ=şó¼⁄==
=
Inclusive 
fitness=˘Ćı=ÛÈ−Â=¼Ú›uğœ¾=˝¼ćÈþ=³œÈ¼ć⁄=˘Ćı=₣Òğ=şÒp=Û¹Ò²œñ˛Áœþ=Hamilton’s⁄=¼Á›jÆ›¼ÈİÈĞ¼ć=Ûœ³œþJÛœoþÁœˇ=ŽÌÈ²œÈ₣



¼ć=∑ƒÈ¼ć=ñ˝Úþ³È¨=˘¼ćH³=Ï¨Èp=ğœ¾Ž²˝⁄ 
 
ÛœoþÁœˇ=˚=³È¼ćœ³˝œ¼ć=ñ¼Þþœ=Jñ¼„u=˝œ¼ćÌ=ÏŞ=ş¼=ŽÌ²=ş₣›«§I=þœ¼ćœ=pÆ₣İ=ñşœ›¼ćþ=ĆÈ¼⁄=Ýœ¼ćÝıĆı²ÌŞć=›²¼œÂŠÈ²=˘Ćı=ŽÌÈ²œ₣=
pÆ₣İ=¼Áœ³˝þ¼ć=˚=ş„ñ›þ›•þ=ĆÈ¼⁄= 
 
ŽÌÈ²œ₣=şÈŠþ²=²Şć⁄=Û›¾ş›Ö₣Òğ˝=¾œÈ¼=ŽÌÈ²œ₣=³›¼ć¼œĆ˝=ñœÞÌÈ˝=ÛœoþÁœÈˇ=ñÈ¼ćœ›Šþ=˝È¼ć=²œ⁄=˘Ćı=₣þœ²„şœÈ¼ć=ñœÞÌ¼ć=ÛœŠ
¼ćÞ=ŽÌÈ²œÈ₣¼ć=Û›∑ƒÈn¼ć=½ğ⁄=ŽÌÈ²œ₣=wœ¼ćœ=Š›¼ćÈp¼ć=›¼›¼¹=ñ¼Ú›j=˚=ñ¼Þþœ¼ć=›²¹œÂ¼ćÞ=˚=›²Şći~Þ=›˝=›¼ª…œşÁI=şó¼’=₣œ²¼=ñŽœ
›þ¼ć=ÏŠþ²œ=˚=şœ₣œŽ=¼Á¼ƒ∏œ¼ć=Ž›Ðğþœ¼ć=˝−œ=Ï¾È¼=ÛÈ²È˝¼ć=ĆŞćÈþœ=˘=˝−œ=ƒ¬Ì˝œ¼ć=˝¼ćÈþ=₣²=ŠœĆıÈ¼=²œ⁄=þ˛²=ñªΩ=˚ÈðI=Ûp
=˝Ì=İ›jÆ=›pÆŞćœİÌğ’ 
 
ÛÈğÍ›˝˝I=˙ª…¼ćÌI=Ï˝œÈ²œñ˝œ¼ć=þ„Ò¼ćÌŞć=transcendent—
=İ›jÆ¼ć=Û›∑ƒn=ƒ¬Ì˝Ú›þ=þ˛›²=ÛœÈğœŠ²œ=ş₣œä=˝È¼ć⁄=Û²Á=˝œ¼ćÞ=ÛÈá¬ĞÞ=›²«ñÈŞćœŽ²I=ş¼=›˝š„=ş¼ćœş›¼ć=şó¼=ĆÈŞć=³ÈÜ⁄=ÏİÈĞ
œjÆ=Û›¾≠›Š¼ć=Û¼þÂ₣œÈ²=₣œ²¼J₣›∑ƒÈ«∆¼ć=ÏŞ=›¼¼þÂÈ²¼ć=şÈL=ÏĆœÈ₣œ=şœ›³ÈŞćÈâ¼ć=ñşœ›¼ćþ=ÏŠþ²œ=˚=¾œĞœ=¼Á¼ĆœÈ¼ć=³Ð„n=Ž›Üþ
=ÏşĆı=₣›∑ƒÈ«∆¼ć=›pÆŞćœ˝ğœÈ³¼ć=neurological=›¾›j¼ć=ñÈªΩ=›½È¼ć=ÏŞÈþ=ĆÈ¼⁄=ÏşĆı=›¼ĞÈŞć=₣²=›ƒ∏¼ć=˝¼ćœ=ñÈŞćœŽ²⁄=₣›∑ƒÈ«∆¼ć=›¼¼
þÂÈ²¼ć=₣œ¹ÁÈ₣Ćı=₣œ²¼=˝Ú›«§=˚=ş₣œÈŽ¼ć=Ýı‹¼⁄=Ûþ˘¼=ÏşĆı=›¼¼þÂÈ²=ŽÌÈ²œ₣=˚=³›¼ćÈ¼Èİ¼ć=ñ¾œÈ¼=˝þ×Ò¼ć=˝Ì=ñ˝œÈ¼ć=˝œŞÂ˝¼ćÌ=
Ć˚Şćœ=şó¼=˚=þœÈ×¼ć=ş√³È˝Â¼ć=›¼ĞŞć=›¼Šœ¼ć=˚=›¼ÈªøĞÞ=ş₣„›Šþ’=Nature / Nurture=›¼þ˝Â=˘Ćı¾œÈ¼=Ýı›lþ=ĆŞć⁄==
Nature/Nurture=›¼þ˝Â=ş„³›¼ć›Šþ⁄=˘=›¼ĞÈŞć=³È¼ć=›˝š„=ÛœÈğœŠ²œ=˝¼ć¼⁄=Ûœ³œþþ=Ï×˛œ=Şœ˝=ĆÁœ›₣ğÐÈ²¼ć=₣ÈÝğ=Ûœ¼ć˚=˝
þ×Ò¼ć=˝œŞÂ˝¼ćÌ=ĆÈþ=³œÈ¼ć⁄=˘¼ć=Ž²Á=₣²„ĞÁ=ñŽœ›þ=ÏšÈÜ=Hymenoptera=≥›³³Ì›ğ˝œI=Ï₣Í₣œ›šI=Ï¼œğþœµ=ñşÈL=Ûœşœ=Şœ˝=Ó=
“One of Hamilton’s great achievements was the discovery of an underlying genetic reason for the 
complex female-based societies of Hymenoptera.” (Treivers) 
˘Ćı=şœ½ÈğÁ¼ć=˝œ¼ćÞ=ĆœĆıÈ₣²³‚ÈÐ¼ćœ¼ć=haplodiploidy. Unfertized 
egg=Ï−È˝=Žá∫ñœä=³„≠Ğ=›³a³ÈÜ=¼œ=Ï₣Í₣œ›š=ĆÁœ³ğÈŞćÝ‚=Û−œÂÊ=₣œp=˘˝=ÏşÐ=ÏpÆœÈ₣œÈşœ₣=ş√¬›ğþ⁄=›˝Å=ƒ~Ì=›³a³ÈÜ=¼œ=Ï₣Í₣
œ›šI=₣œ²¼J=ñŽœ›þ¼ć=₣þĆıI=×„Ćı=ÏşÐ=ÏpÆœÈ₣œÈşœ₣=ş√¬›ğþ=›ÝπøÈŞćÝ‚⁄=½Èğ=degree of 
relatedness=¼œ=ŽÌÈ²›Ð˝=Î²˝ÐÁ=›²È×Âİ˝=êJ˘¼ć=²Òþ²=şó¼²œ=ş₣„Ć=şÚ›«§=ĆŞć⁄=³ÒÞÂ=›¼ÈªøĞÈÞ¼ć=³›¼ć¼ÈþÂ=˘˝›Ð=₣œp=Ýı×œĆ¼ćÞ=
›×Ćı⁄=₣œþœ=˚=˝²Áœ¼ć=r=N±O=≥₣œ²¼=ñŽœ›þ¼ć=₣ÈþœĆıµ⁄=›˝Å=×„Ćı=¾¿ΩÌ¼ć=r==P±Q⁄=¾Èğ=ĆÁœ³Èğœ›ÝπøŞć›Ý=˘Ćı=ş¼=ñŽœ›þ¼ć=ƒ~ÌÈ×
¼ć=≥³„≠ĞÈ×¼ć=²Şćµ=³¼ćœ−Â³¼ćþœ¼ć=˘₣²=›˝š„=›¼ÈİĞ=ş„ÈŞœˇ=ñ¼Þþœ=Ï×Şć=Şœ=›ÝπøŞć›Ý=›×Èþ=Û¨₣=⁄=Ş−œ=ƒ~Ì=›³a³ÈÜ=˚=Ï₣Í₣œ›šÈ×
¼ć=³È¨=˝²ÁœşÔ˛Áœ=¼Ú›u=ÛÈ³¨œ=¾¿ΩÌşÔ˛Áœ=¼Ú›u=inclusive fitness=Ýıá≈þþ¼ć=˝È¼ć⁄=Queen ant=˚=queen 
beeJ¼ć=ş∑i›þÈ×¼ć=ñ›þ³œğÈ²=ƒ~Ì=˝₣ÌÂÈ×¼ć=ÛœŠ¼ćÈÞ=˘=Û›þİŞć=×Ú›«§ÈˇœŠ¼ć⁄=Ûœ¼ć˚=›¼›¼¹=ñ˝œ¼ć=³ŞÂÈ¼¨Þ=˚=›¼ÈªøĞÞ=şó¼⁄=˘
¼ć=şÔ›¨äI=şĆŽ=³œðÁ=›¼¼¼ćÞ=ğ¾Á=Robert TriversJ˘¼ć=Social Evolution=ˇ¦Èi∏¼ć=Haplodiploidy and the 
Evolution of the Social Insects=İÌĞÂ˝=ÛÔÈİ⁄==
=
ş₣›«§›¾›j˝=›²¼œÂŠ²’=(Group Selection?) =
=
ĆÁœ›₣ğÐÈ²¼ć=¼ÌŽ=›²¼ÈÖ¼ć=₣œp=×„Ćı=¼Êş¼ć=³ÒÈ¼Â=≥NVSOµ=ñ˝œ›İþ=V.C. Wynne- EdwardsJ˘¼ć=ˇ¦i∏=“Animal 
Dispersion in Relation to Social Behaviour” ⁄=×ÌŁÂ˝œğ¼Áœ³Ì=¼Áœ³˝=ñ¾œ¼İœğÌ=Group Selection(GS) 
₣þ¼œÈ×¼ć=˘›Ð=Š¼ć₣=ñ˝œİ=¼ğœ=ŞœŞć⁄==
=
˘Ćı=×Ú›«§¾LÌ=Û²„şœÈ¼ć=×Èğ¼ćI=ş₣›«§¼ć=şœ₣›ˇ¦˝=şœ½ÈğÁ¼ć=›¾›jÈþĆı=×Èğ¼ć=ş×şÁÈ×¼ć=ÛœŠ¼ćÞ=˚=CÞœCÞ=≥³¼ćœ−Â³¼ćþœI=ÛœoþÁœ
ˇJñ¼ÞþœI=ÛœpÆ₣Þœo˝=ÛœŠ¼ćÞ=ş¼Ćıµ=ñœ˝Ú›þ˝=›²¼ÂœŠÈ²¼ć=₣œ¹ÁÈ₣=pÆÈ₣=ş„ñ›þ•þ=ĆŞć⁄=˘Ćı=Ýı³ƒ∏œ³²œŞć=›¼›¾á≈=CÞœ¼ğÌ¼ć=Û›
¹˝œ¼ćÌ¼ć=¼Á›jÆˇþ=şœ½ğÁ=˘¼Ô=ş¼ćœş›¼ć=¼œ=›²˝Ðƒ∏=Wœ›þ¼ˇÂ=₣œ¹ÁÈ₣=ŽÌÈ²œÈ₣¼ć=ñşœ¼ć=Ï˝Ñƒ∏œ²ÌŞć=²Şć⁄= 
 
Ýœ¼ćÝıĆı²=ŽÌ²=˚=ŽÌÈ²œÈ₣¼ć=¾Ò›₣˝œ=ş√³È˝Â=Û¼ˇþ=›šÈğ²=²œ⁄=›˝Å=›²¼œÂŠÈ²=¼Á›jÆˇþ=Ýı³ÈŞœ›ˇþœ=≥µ=pÆ₣¼¹ÂÈ²=þœa¼ć=Ûœƒ∏œ=›
šğ¥¼Á›jÆˇþ=ğœ¾= 
ş₣›«§¼ć=³È¨=ş¼ćœş›¼ć=ğœ¾Ž²˝=²œ=ĆÈğ˚=⁄=Ûþ˘¼=GS=þœa¼ć=₣þ¼œ×=¼ğœ=ŞœŞć=²œ=⁄==
=



Ýœ¼ćÝıĆıÈ²¼ć=×Ú›«§¾LÌ=şÚ«§=¼Áœ³˝=Ûƒ¬œ_šàÁ=˚=Ûİœ›∑i=˘¼ć=ñ¾œ¼È¼ćœÈ¹=›¼›¼¹=ñÈŠ«§œ=Ýı‹—þ=˝¼ćğ⁄=ñ−₣þ=¼ğœ=Ćğ=›¼¼þÂ²=Û
ğÌ˝=˝®²œ=≥˝^¼ć=creationist=₣þµ=⁄=Şœa¼ćœ=Ýœ¼ćÝıĆı²ÌŞć=›¼¼þÂÈ²¼ć=ş³È¨=³„\Ì¾„þ=ñ₣œÞ=Ïƒ¯½=Ûˇ¦œĆÁ=˝¼ćÈþ=³œ¼ćÈğœ=²œ=þœaÈ
×¼ć=˘˝œÔİ=¼ğÈğ²=›¼¼þÂÈ²¼ć=şœ₣œ²Á=ÛÔİ=natural 
selection=₣œ¹ÁÈ₣=şó¼I=˘=¼ÜÈŽœ¼ć=¨„{=˘˝=ÛÔÈİ¼ć=Ž²Á=×œŞćÌ⁄=þÚþÌŞć=˘˝×ğ=Ýœ¼ćÝıĆı²=ñ∑ƒœ›¼þ=¼Áœ›jÆ›¾›j˝=›²¼ÂœŠ²=(se
lection acting on the individual) ˘›ÜÈŞć=GS=Ýı³ƒ∏œ³²œŞć=ƒ¬›∑ƒ=Ï³Èğ²⁄=þ−œ˝›−þ=Social 
DarwinistJÏ×¼ć=›²«∆≠Þ=“struggle for existence” 
J˘¼ć=˝¼ğ₣„jÆ=ĆÈŞć=≥Û∑iþµ=₣œ²¼J=ñŽœ›þ¼ć=Š›¼ćpI=ÛœŠ¼ćÞ=˚=ş₣œŽ=ş√³È˝Â=ØØÝıá≈þþ¼ć=∞∞=¹œ¼ćÞœ¼ć=ÛœöŞćğœ¾=˘Ćı=³È−=şó¼=
₣È²=Ćğ=ÛÈ²È˝¼ć⁄=ĆÁœ›₣ğÐÈ²¼ć=¾œĞœŞćI=“ Confronted with common social exhortations, natural selection is 
easily accused of divisive and reactionary implications unless ‘fittest’ means the fittest species 
(man) and ‘struggle’ means struggle against natrue (anything but man)” 
⁄=˘Ćı=₣þ¼œ×=ñœŞć=İþ¼Êş¼ć=¼Áœ³Ì=ñ¾œ¼=›¼∑ƒœÈ¼ć=ş¨₣=Ćğ⁄==
=
Û¹„²œ=KS(Kin Selection) 
₣„˛Á=¾Ò›₣˝œ=ˇ¦ĆÞ=˝¼ćœ=şÈjt˚=≥=KSJ˘¼ć=ñ¼þÂ˝È×¼ć=₣È¹Á˚µ=GS=ş√³È˝Â=›˝š„=₣þÈ¾×=ğ¨=˝¼ćœ=ŞœŞć⁄=Ïş›×È˝=˘˝Ð„=²Ž¼ć=Ï
×˚Şćœ=Şœ˝⁄==
=
Ð»œ¾œ¼ćş‚J˘¼ć=×„›Ð=ñ˛Áœþ=ñ¼Ö=(The evolution of reciprocal altruism Ý parental investment and sexual 
selection) ¼Áœ³˝=ñ¾œ¼İœğÌ⁄=TFT=Ð»œĆı¾œ¼ćş‚J˘¼ć=³œ¼ćƒ³›¼ć˝=³¼ćœ−Â³¼ćþœ=›¼ÈªøĞÈÞ¼ć=computerized 
model=¼ğœ=ŞœŞć⁄=˘a¼ćI=šœpÈ×¼ć=Ž²Á=›ğ›˛þI=Social Evolution=ˇ¦Èi∏¼ć=Šþ„−Â=Û¹ÁœÈŞć¼ć=›İÈ¼ćœ²œ₣=ş¼ćœş›¼ć=“The Group 
Selection Fallacy” 
⁄=›¼›¼¹=Ýı×œĆ¼ćÈÞ¼ć=×ÌŁÂ=›¼ÈªøĞÈÞ=þœa¼ć=¼jÆ¼Á=Ýı³ƒ∏œ›³þ=Ó=ñ›þ=Ï¨Èp=KSJĆı=₣ÒÈğ=›pÆŞćœİÌğI=GS=ş₣Á˝=¼Áœ˛ÁœŞć=Û³¼ćœˇ⁄=³
¼ćœ−Â³¼ćþœI=ÛœoþÁœˇI=ƒ¬œ−Â³¼ć=ş›ĆÔş=ÛœŠ¼ćÞ¥ş¼Ćı=›þ›²=˘˝Ćı=×Ú›«§È˝œ²=Û¼ğ√¬È²=¼Áœ˛ÁœŞć=ñŞćœşÌ⁄=˘Ćı=Ýı×œĆ¼ćÞ=ş₣ÒÈĆ¼ć=ş
Ô›¨ä=¼ÞÂ²œ¼ć=şœ−Â˝þœ=Ï×›˛=²œI=˘˝₣œp=›¼İ×=›¼ÈªøĞÞĆı=˝œŞÂ˝¼ćÌ⁄=þ¼„=¼›ğ=˘˝›Ð=Ýı×œĆ¼ćÞ=›¼ÈİĞ¾œÈ¼=šœ³=Ï×Şć=(Impress
ive) ⁄=˘›Ð=Infanticide in Langur Monkeys– Sarah 
Hardy=ñ₣Ò˛=ethologues=˝þÚÂ˝=¾œ¼ćÈþ=Ć²„₣œ²=×Èğ=›İèĆþÁœ=³ŞÂÈ¼¨Þ=›¼¼¼ćÞ⁄==
=
ĆÁœ›₣ğ‚Ð²=ƒ¬ŞćÔ=›˝Å=ÏİĞ=³ŞÂ∑i=þœa¼ć=Øşœ₣›ˇ¦˝=Ýı³ÈŞœ›ˇþœ∞=KSJ=ˇ}ÌÈþ=ş√³ÒÞÂ=Ûœ¼u=¼ćœ˛œ=şLþ=₣È²=˝È¼ć²›²⁄=“Innate 
social aptitudes of man : An approach from evolutionary genetics” 
þœa¼ć=˘˝=›¼þ›˝Âþ=¾œĞÞ=˚=›²¼Ö=≥NVTRµ⁄=Ûp=›þ›²=¼Èğ²¥==
“Because of the way it was first explained, the approach using inclusive fitness has often been 
identified with ‘kiv selection’ and presented strictly as an alternative to ‘group selection’ as a way 
of establishing social behaviour by natural selection.” =
=
þœa¼ć=₣Èþ=×„Ćı=ñ˝œ¼ć=›²¼ÂœŠ²Ćı=ş›pÆŞć=ĆÈþ=³œÈ¼ć=ş₣›«§¼ć=ñ˝Ú›þ=˚=şóœ¼Á=∑ƒ¼ć=›¼¾œˇ=Û²„ŞœŞćÌ⁄=ÛÈ³¨œ˝Úþ=¨„{=˝ÈŞć˝›Ð=×Èğ
¼ć=¼ÚĆj¼ć=×Èğ=˘˝›pþ=Ć˚Şćœ=Û−¼œ=˘˝×ğ=¨„{þ¼ć=×Èğ=Ï¾ÈL=Şœ˚Şćœ¥=˘Ćı=ñ˝œ¼ć=›¼›¼¹=şóœ¼²œ¼ć=½ğœ½ğ=›¼ÈªøĞÞ=Ûœ¼İÁ
˝⁄= 
 
˘Ćı=³È−=³×È¨È³=›þ›²=ÏŞ=ˇ›Þþ=¼Á¼Ćœ¼ć=˝È¼ćÈš²=þœ¼ć=₣ÒÈğ=George 
Price=Ûœ›¼«∆Úþ=˘˝=şÒp⁄=˘Ćı=ˇ›Þþ=×„¼ćHĆ=²œ=ĆÈğ˚=ƒ∏œ²œ¾œÈ¼=¼›ŽÂþ=Ćğ⁄=≥ñœĆış‚J˘¼ć=›¼›Šp=¼Á›jÆn=˚=˝≠Þ=ŽÌ¼²J˝œ›Ć²Ì=
¼ÞÂ²œ¼ć=ñÈğœ¾²˚=¨„g₣È²=ş√¬¼ćÞ=˝¼ćğœ₣⁄µ=è¹„=¼›ğ=˘Ćı=ş„Èp=mean fitness=×„Ćı=ÛÔÈİ¼ć=ÏŞœˇ½ğ=Ó=intergroup 
(covariance) ˚=intragroup (expectation) 
⁄=ñ−₣›Ð=GS=˚=›wþÌŞć›Ð=KS=›²¹œÂ¼ć²=˝È¼ć⁄=›wþÌÈŞć¼ć=C¼ćn=şŠ¼ćœŠ¼ć=Û›¹˝=ĆÈğ˚=ñ−₣›Ð=¹þÂ¼Á=ĆÈþ=³œÈ¼ć=Û¼ƒ∏œ²„ŞœŞćÌ⁄=˘
˝›Ð=ş¼ćğ=Ýı×œĆ¼ć²=Ï×˛œ=Şœ˝⁄=˘=×Èğ¼ć=ş×ÈşÁ¼ćœ=Ï¼İ=˝œÈŞć₣ÌI=şĆÈŽ=×ğþÁœˇ=˚=Û²Á×Èğ=¼ş›þ=˝È¼ć=²œ=E “viscous 
groups”) 
I=þœ¼ćœ=ñœŞć=ş˝ÈğĆı=˝œğpÆÈ₣=³›¼ć¼œ¼ć=˚=Wœ›þ¼ˇÂ=³›¼ćÈ¼›«§þ=ĆÈŞć=˚Ïð=şœ¹œ¼ćÞþ⁄=˘˛œÈ²=KS=şĆÈŽĆı=ñ¾œ¼İœğÌ⁄=Û³¼ć³È
¨=Ł²=Ł²=ƒ∏œ²=˚=×ğ=³›¼ć¼þÂ²=Wœ›þ¼rğ=³›¼ćÈ¼İ=ˇðÈ²¼ć=³›¼ć³i∏Ì⁄=›˝Å=³œ¼ćƒ³›¼ć˝=şĆÈŞœ›ˇþœ¼ć=ş₣ÒĆ=Û¾œ¼=˘Ćı¼ćH³=˘˝=



ş₣›«§È˝=pÆ₣œˇþ=Û¾Á∑i¼ćÌÞ=şÔŁœÈþ=Û²Á×Èğ¼ć=þ„ğ²œŞć=×„¼Âğ=˝¼ćÈ¼⁄=Ûþ˘¼=˘Ćı=³›¼ćÈ³›¨Èþ=GS=ÛÈ³¨œ˝Úþ=C¼ćn³ÒÞÂ=¾„›₣
˝œ=ˇ¦ĆÞ=˝¼ćÈþ=³œÈ¼ć⁄=˘Ćı¼ćH³=›¼›¼¹=şóœ¼²œ¼ć=›¼ÈªøĞÞ=˝È¼ćÈš²=ĆÁœ›₣ğÐ²⁄=›˝Å=e~ãáäíçå=mêáÅÉJ˘¼ć=ˇ›Þþ=ˇ¦œĆÁ=ĆÈğ
˚=Ûp=ĆÁœ›₣ğ‚ÐÈ²¼ć=Exenophobia=˚=aggression=›¼ĞŞć˝µ=›˝š„=₣∑i¼Á=ñ›þ¼œ×I=˘₣²›˝=p„Æu=ÛœpÆ₣ÞI=ñŽ›²þ=˝È¼ć=(“re
ductionist, racist and ridiculous”, “Fascist paper”,...) ⁄==
=
ĆÁœ›₣ğ=Û¼İÁ=GSJÏ˝=ÛŞ−œ=C≠n=›×Èþ=Ûş√∫þ⁄=ş₣ÒÈ{=₣œšI=Ûœ˝œÈİ=³œ›˛I=ƒ∏Èğ=þÚÞÈ¾œŽÌ=³èI=˘È×¼ć=×ğ¼u=şZ¼ćÈÞ¼ć=(h
erding habits) ›¼›¼¹=Ýı×œĆ¼ćÞ=ş„›¼›×þ⁄=Wynne-
Edwards=ñ₣„˛=ØGSJ˚Şćœğœ¼ćœ∞=¼ğÈ¼²I=˘Ćı=ş¼=×Èğ¼ć=¼›Ć¾œÂÈˇ=ƒ∏œ²=ñœÈä¼ćœ=›İ˝œ¼ćÌŽÌ¼ÌÈ×¼ć=(PredatorJÈ×¼ćµ=ÛœpÆ₣È
²¼ć=ñ−₣=ĆÈŞć=ş₣›«§¼ć=Ýı³˝œÈ¼ć=ñœÞ=Ï×Şć=˚=˘Ćı=¾œÈ¼=group selection of 
altruism=şó¼=ĆÈŞć=˚Ïð⁄=ÛœoþÁœˇ=²ŞćI=ƒ¬œ−Â³¼ćþœĆı=˘Ćı=ŞÒ−¼u=¼Á¼ĆœÈ¼ć¼ć=₣Òğ¥¼ğÈğ²=ĆÁœ›₣ğ‚Ð²⁄=×Èğ¼ć=˘È˝¼œÈ¼ć=›¾þÈ
¼ć=ý„È˝=›²ÈŽÈ˝=¼œaŠœÈ²œ¼ć=ñŞćœşĆı=ñ¼ğI=Şœ¼ćœ=ñÈ¼Èİ=ş¨₣=ĆŞć=²œ=þœ¼ćœĆı=¼›Ć¾œÂÈˇ=Ï−È˝=¹¼ćœ=³ÈÜ=˘¼Ô=˘Ćı=ÏðğœÈð›ğ=ŞÒÈ−
¼ć=ˇð²=˚=Ûœ˝œ¼ć=şÚ›«§=˝È¼ć⁄=˘Ćı=ñ₣œÈÞ¼ć=ÝıÈsÈİÁ=ĆÁœ›₣ğÐ²=˝ÈŞć˝›Ð=mathematical 
models=ñ∑ƒœ¼=˝¼ćÈğ²⁄=˘Ćı=Ï³³œ¼ć›Ð¼ć=›İÈ¼ćœ²œ₣=˘¼ć=₣„˛È¼ćœŠ˝=ˇ›ÞÈþ¼ć=Ûœ¾œĞ=Ï×Şć=Ó==
“Geometry of the Selfish Herd” =
˘›Ð˚=˝œğpÆÈ₣=˘˝=“citation classic” ĆÈŞć=˚Ïð=≥˘˝¼œ¼ć=ñþÁœ˛Áœþ=Ć˚Şćœ¼ć=³¼ćµ⁄ 
 
¼Ö„nI=şĆœ²„¾Ò›þ=Ó= 
 
˘þ×Ò¼ć=ŽÌÈ²œ₣=₣œ¹ÁÈ₣=Ýı³›Š˝ÌĞœÂ=›²¼ÂœŠ²=ÛœÈğœŠ²œ=˝¼ćœ=Ïˇğ⁄=˘¼ćĆı=şÔ›ªø«§¾œÈ¼=²Ì›þÈ¼œÈ¹¼ć=Û²Á=˝ÈŞć˝›Ð=›×˝=Ýı³ƒ∏œ›³þ=
˝È¼ćÈš²=Ð»œĆı¾œ¼ćş‚=(Social Evolution) ⁄=þœa¼ć=¼jÆ¼Á=şÔÈ¨È³=≥›˝š„=₣∑i¼Á=şĆÈŞœÈˇµ=Ï³İ=˝›¼ć⁄= 
 
¼Ö„n=(Friendship)=Ó==
=
ş√ñÌ›þ³ÒÞÂ=ş√³È˝Â=³œ¼ćƒ³›¼ć˝=şĆœŞćþœ=şĆŽI=ƒ¬œ¾œ›¼˝=˝È¼ć=˘¼Ô=˘Ćı=Ï×˚ŞćœJÏ²˚Şćœ=¼Ö„n=ˇœýČn=˝È¼ć=(“a two-way 
street) 
⁄=Ûþ˘¼=¼Önƒ∏œ³²=˚=³È¼ćœ³˝œ¼ć=ñ¼Þþœ=˘˝Èp=›²¼Âœ›Šþ=ĆÈŞć=³¼ćƒ³¼ćÈ˝=¼ğİœğÌ=˝¼ćœŞć=ş¨₣⁄=˘¼Ô=Ï˝œÈ²œ¾œÈ¼=ş„ñ›þ•þ
=ĆÈğ=Wœ›þ=˚=Ł›²•=³›¼ć›ŠþˇÈÞ¼ć=ˇ}Ì=Û›þpÆ₣=şó¼⁄=›²Óş√³˝ÂI=Û³›¼ć›ŠÈþ¼ć=¼ŽÂ²=Û¼İÁóœ¼Ì=²œ˚=−œ˝Èþ=³œÈ¼ć⁄= 
 
²ÁœŞć³¼ćœŞćÞþœ=ñŽ›²þ=ÛœpÆ₣Þœo˝=ÏpÆœ¹=(Moralistic aggression) =
=
³¼ćœ−Â³¼ćþœI=ÛœoþÁœˇI=¼Ö„ñÌ›þI=˘Ćı¼ćH³=ñ¼Þþœ=ş₣ÒĆ=˝œŞÂ˝¼ćÌ=Ć˚Şćœ¼ć=ñ˝Ú«§=Ýı³œŞć=˘È×¼ć=ş›Ćþ=˚þÈñœþ=›¼Ž›Üþ=ˇ¾Ì¼ć=
ÛœÈ¼ˇ=EemotionF=şÚŽ²=˚=Û²„¾È¼¼ć=Ýı³ÈŞœˇÌ=Ï˝Ñş₣ÒÈĆ¼ć=›¼¼þÂ²=₣œ¹ÁÈ₣=₣›∑ƒÈ«∆=Ûœ›¼¾œÂ¼⁄=˘Ćı¼ćH³=şÔ›ªø«§=ÛœÈ¼ˇş₣ÒĆ=
ÛÈ²Á¼ć=¨›þ=ÝıÈ³¨œ=˝È¼ć=ğœ¾¼œ²=Ć˚Şćœ¼ć=ÏŠ«§œ¼ć=›¼≠Èu=Žœˇ¦þ=ĆÈŞć=İœ›∑ƒ=›¼¹œÈ²¼ć=×œ¼Ì=˝¼ćÈþ=³œÈ¼ć⁄=ş₣œŽI=ş₣›«§¼ć=Ûœo¼ć
¨œ¼ć=³u›þ¼ćHÈ³=˘Ćı=ñ›þ›pÆŞćœ¼ć=›²¼œÂŠ²=şó¼⁄ 
 
˘Ćı¼ćH³=›¼›¼¹=Ýı×œĆ¼ćÞ=ş√³È˝Â=Matt Ridly=¼Èğ²¥=“All in all, the human ecotions looked to Trivers like 
the highly polished tool-kit of a reciprocating social creature.” ( The Origins of Virtue) =
=

“̋þWþœ=˚=şĆœ²—¾Ò›þ=(Gratitude and Sympathy)=
³È¼ć³˝œ¼ćÌ¼ć=þÁœÈˇ¼ć=³›¼ć₣œ³=›ĆşœÈ¼= “̋þWþœ=˚=ñœ−ÂÌ¼ć=ñÈŞćœŽÈ²¼ć=³›¼ć₣œ³=›ĆşœÈ¼=şĆœ²—¾Ò›þ¼ć=³È¼ćœ³˝œÈ¼ć¼ć="cost/ben
efit ratio” 
›²¹Âœ¼ć˝¼ćHÈ³=˝œŞÂ˝¼ćÌ=˚=½ğþ=›¼þÂÈ²=›²¼Âœ›Šþ=ĆÈþ=³œÈ¼ć⁄=›²˛a—þ=›Ćşœ¼›²˝œÈİ¼ć=şÖœ²=Û¼İÁ=ÛþÁ›¹˝=Ûœ˝œÿœ⁄=˝“þWþœ=˚
=şĆœ²—¾Ò›þ=ñœŞćİ=ÛþÁ›¹˝I=ÛþÁ®=¼œ=Èş»½=Û²—³›ƒ∏þ=ĆÈþ=³œÈ¼ć⁄=ñœ “̋›þ˝=›²¼ÂœŠÈ²¼ć=ş¼ÂÈ¨ÈpĆı=˘¼ćH³=şþ˝Â¼œÞÌ=≥ÝıŠŠœ›¼ćþ=
¼œ=Û²—ŠŠœ›¼ćþµ=ñÈŞœŽÁ⁄=˝œ¼ćÞI=ŽÌÈ²œ₣=ñşœÈ¼ć¼ć=₣œ¹ÁÈ₣=›²¼ÂœŠ²=›²˛a—þ=ŞÈá~¼ć=₣Èþœ=˝œŽ=˝È¼ć=²œ⁄=≥³¼ć¼þÂÌ=ØØşþ˝ÂÌ˝¼ćÞ∞∞=İÌ
ĞÂ˝=ÛÔÈİ=˘Ćı=ñşÈL=ÛœÈğœ›Šþ⁄µ=Ýı³¼ćÅ=˘Ćı=È¨Èp=Û³¼ć=˘˝=˝œ¼ćÈÞ=ğœ¾±¨›þ=›¼ŠœÈ¼ć=şþ˝Âþœ=ñÈŞćœŽ²⁄=Robert 



Wright=˘˝=¿Èá∏=(The Moral Animal - Why we are the way we are : The new science of evolutionary 
psychology)=Ýı³ƒ∏œ›³þ=˝È¼ćÈš²=˘˝=şÔWœ=Ó=non-zero-sumness⁄=
³È¼ćœ³˝œ¼ćÌ¼ć=ØØ˜Þœo˝ğœ¾∞∞≥¨›þI=þÁœˇµ=˚=Ýı³ “̋Èþ¼ć=ØØ¹²œo˝=ğœ¾∞∞I=˘Ćı=×—ĆıJ˘¼ć=ÈŞœˇ½ğ=İÒ²Á=²œ=ĆÈğ=game 
theoryJ¼ć=¾œĞœŞć=˘È˝=¼ğœ=ĆÈ¼="a non-zero-sum 
game"⁄=¼œ∑ƒÈ¼=˘¼ć=Ýı×œĆ¼ćÞ=şĆŽğ¾Ş⁄=¨—¹œþÂÈ˝I=×—Óƒ∏È˝=˛œ×ÁI=Û−Â=şœĆœÈŞÁ=×œþœ¼ć=þÁœˇ=ƒ¬Ì˝œ¼ć=şœ₣œ²Á=ĆÈğ˚=Û¼ƒ∏œ¼ć=C
¼ćån=Û²—ŞœŞćÌ=Ýı³ “̋Èþ¼ć=ñŠ—¼ć=ğœ¾=ĆÈþ=³œÈ¼ć⁄=ş„ş₣Şć=›½È¼ć=˘Èğ=˜ÞÈİœ¹=≥¹¼ćœ=Şœ˝I=›˝š—=ş„×=şĆ˝œÈ¼ć=Èİœ¹µ=È˝œÈ²œ=ş₣şÁœ=
²œĆÈþ=³œÈ¼ć⁄=˘È¨Èp=×—³¨Ćı=³›¼ćÞœÈ₣=ğœ¾¼œ²=˘¼Ô=şó¼þ= “̋þWþœ=˚=¼Ö—n=şÒÈp=Ûœ¼u⁄=˘¼ć=›¼¼ćÌþ=Ýı×œĆ¼ćÞ˚=×—ğÂ¾=²Şć⁄=
˘þ˘¼=Û›þ›¼ćjÆ=ş¼ćğ=›Ćşœ¼›¼˝œÈİ¼ć=₣È²œ¼Ú›j=¼ŽÂ²ÌŞć⁄ 
 
Û³¼ćœ¹È¼œ¹=≥Guiltµ=
˘˝=³È¨¼ć=ñ›þ×œÈ²¼ć=×œ›Şćn=˘›ÜÈŞć=è¹—=ğœ¾¼œ²=ĆŞćœ¼ć=ÈŠ«§œŞć=³œ¼ćƒ³›¼ć˝=şĆÈŞœˇ=Ûşó¼I=şœ₣œ›Ž˝=¾œ¼ćşœ₣Á=›¼³ŞÂ∑ƒ=ĆŞć⁄=
ƒ¬œ−Â³¼ćþœ=˚=ñþœ¼ćÞœ¼ć=Ýı×œĆ¼ćÞ=ÈŞ=˝þĆı=şĆŽğ¾Ş=þœ=¼ğœ=›²ƒ³∂ÈŞćœŽ²⁄=þ¼—˚=ÛœÔ›İ˝=ñ›þ¼Ö˝¼ćHÈ³=›²¼Âœ›Šþ=Ć˚Şćœ=şó¼
=È×œĞÌ¼ć=Û³¼ćœ¹È¼œ¹=˚=₣ÒğÁ=ÈİœÈ¹¼ć=Ûœ˝œÿœ=≥reparative 
altruismµ⁄=˝œ¼ćÞI=˘Ćı=ñ¼Þþœ¼ć=Û›þ›¼ćjÆ=Ć∂œÈş=şÚ«§=Û¾Ş∑á¼ćÌÞ=˝ğÈĆ=˚=ş₣şŞœŞćI=ş₣›«§¼ć=›¼¼þÂÈ²=ƒ∏œ›Şćn=≥evolitionary 
stabilityµ=¨—g=˚=›¼ğ—›ä=Ûœşá≈=Ć˚Şćœ=şó¼⁄=
=
²ÁœŞć›¼Šœ¼ćÈ¼œ¹=(Sense of Justice)=
₣œ²¼ş₣œÈŽ=reciprocal altruism=Ž›Ðğþ¼ć=ĆÈŞć=˚Èð=Ş˛²=þœ="multi-
party"⁄=Ş˛²=þÁœÈˇ¼ć=ñ›þ×œ²=³È¼ćœ¨¾œÈ¼=›¼›¾á≈=˛œÈþ=Ł—È¼ć=³œ˚Şćœ¼ć=ñþÁœİœ=−œÈ˝⁄=≥Ş−œ=ş¼ć˝œ›¼ć=×äÈ¼ć=˝¼ć=›×ÈŞć=ş₣œÈŽ
¼ćI=¼ćœÈ«§∂¼ć=›¼›¼¹=¼ć¨œ¼Á¼ƒ∏œŞć=ğœ¾¼œ²=Ć˚Şćœ¼ć=ñþÁœİœ⁄µ=˘Ćı=multiparty 
altfuism=≥ş¼=ş₣şÁœI=på›Ð=şÈjt˚=µ=›˝š„Ðœ=˝œŞÂ˝¼ćÌ=ĆÈþ=ĆÈğ=ş₣›«§¼ć=ş×şÁÈ×¼ć=¼Á¼ĆœÈ¼ć¼ć=₣œ²=›²ÞÂÈŞć¼ć=¼Á¼ƒ∏œ=ñÈŞćœŽ²=≥=s
tandard against which to judge the behaviour of others 
F=⁄=˘Ćı=şÒÈp=Ýı‹Òþ=²ÁœŞć=›¼Šœ¼ćÈ¼œÈ¹¼ć=×„›Ð=ÛLÓ=²ÁœŞćşL›þ=›¼ĞŞć˝=şœ¹œ¼ćÞ¾œÈ¼=ˇ¦œĆÁ=¹œ¼ćÞœş₣ˇ¦=≥sense of 
fairnessF=˘¼Ô=ÛşLþ=¼Á¼ĆœÈ¼ć¼ć=ñ›þ˝œ¼ć=ñŞćœş=≥›¼Šœ¼ć=¼Á¼ƒ∏œµ⁄==
=
Ð»œĆı¾œ¼ćş‚J˘¼ć=¾œĞœŞć=Ó=“Moral philosophers contend that a social arrangement is judged as fair when 
an individual endorses it without knowledge of which position in the arrangement the individual 
will occupy”. =
=
John RawlsJ˘¼ć=ñ˛Áœþ=ˇ¦Èi∏=²ÁœŞć›¼ŠœÈ¼ć¼ć=₣Òğ=şÔWœ=fairness=˘¼Ô=“In a just society the liberties of equal 
citizenship are taken as settled;... (A Theory of Justice) ⁄=
=
Evolutionary sociobiology=˘Ćı=sense of 
fairnessJÈ˝=transcendent=¹È¼ć=›²ÈŞć=›²›õ∑i=²œ=ĆÈŞć=²¼JÝœ¼ćÝı²ÌŞć=›²¼ÂœŠÈ²=˘¼ć=Ýı‹¼=˝Ì¾œÈ¼=˝þ×Ò¼ć=Ï¼œ¹ˇ₣Á=Ïş=›¼ĞÈ
Şć=₣È²œÈŞœˇÌ⁄=²ÁœŞć›¼Šœ¼ć=¼œ∑ƒÈ¼=Ï˝²=˘þ=şĆÈŽI=˘þ=¼Áœ³˝¼ćHÈ³=¼œ¹œñœäI=³−ï«§=þœ=Ï¼œ¹=˚=ñ›þ˝œÈ¼ć¼ć=şóœ¼²œ=ĆŞćÈþœ=¼›
¹Âþ=ĆÈ¼=ÝıÊşşÖœÈ²¼ć=½ğƒ¬¼ćH³⁄=‰¼Wœ›²˝=Ï¼œ¹=şŠ¼ćœŠ¼ć=Ï×Şć=Û›¹˝þ¼ć=›²Şći~Þ=˚=³›¼ć¼þÂ²=¨₣þœ=⁄=˘=Ï¨Èp=Ï×È¼=›˝’=
=
ÏŞÍ²=›²¼œÂŠ²=(Sexual selection)=˚=₣œ²¼₣›∑ƒ«∆=Ó=
=
Ûœ₣œ¼ć=˘Ćı=ñ¼ÈÖ¼ć=²œ²œ=på›Ð¼ć=₣È¹Á=ĆŞćÈþœ=ñ¹œ²þ₣=ĆÈ¼=ÈŞÍ²=›²¼œÂŠÈ²¼ć=ş₣Á˝=ÛœÈğœŠ²œ¼ć=Û¾œ¼⁄=þœ¼ć=₣Ò˛Á=˝œ¼ćÞI=ÏŞ=ş¼=
ˇ¦i∏=˚=ñ¼Ö=³œð=˚=³œðœÈ∑i=›Š∑iœ=≥Ûœ₣œ¼ć=ØØÛÁœÈ₣Šœ›¼ć∞∞=Ï˝Íþ„ÒĆÈğ¼ć=³È¨˚=µ=Ûœ¼İÁ˝=₣È²=ĆŞć=þœ=˘˛²˚=şó¼=ĆÈŞć=˚Ïð=›²⁄
=ĆÁœ›₣ğÐÈ²¼ć=Collected papers-˘¼ć=›wþÌŞć=˛}=ENarrow Roads of Gene Land, Vol.2, Geoffrey 
Miller=›ğ›˛þ=The Mating Mindþ=˚=Matt RidleyJ¼ć=The Red 
Queen=¥=Û∑iþ=˘C›ğ=³œÈð¼ć=Û›¾ñœŞć=ÛœÈš=Û×„¼ć=¾›¼ĞÁÈþ⁄=Û³¼ć=³È¨=ŞþÐ„˝„=³›ðþ=þœ¼ćœ˚=›¼İ×=ÛœÈğœŠ²œ¼ć=ƒ∏œ²œ¾œ
¼⁄=˘Ćı=Û¼ƒ∏œŞć˚=›˝š„=₣∑i¼Á=²œ=˝È¼ć=Ýı³œŞć=Ï²Ćı⁄= 



 
Ýœ¼ćÝıĆı²=˘È˝=˘þĆı=C≠n=›×Èþ²=ÏŞ=natural selection=˚=sexual selection 
³Ú−˝=¼ćHÈ³=Ýı³ƒ∏œ›³þ=˝È¼ć›šÈğ²⁄=Û¹„²œ=ñ−₣›Ð=şŠ¼ćœŠ¼ć=›¼∑ƒÚþþ¼ć=ÛÈ−Â=¼Á¼ĆHþ=˚=›wþÌŞć›Ð=þœ¼ć=ÛÔİ=›ĆşœÈ¼=ˇÞÁ⁄==
=
Ð»œĆı¾œ¼ćş‚J˘¼ć=¼ÌŽ=›²¼Ö=“Parental Investment and Sexual Selection” 
˘Ćı=Ï¨Èp=²¼JÝœ¼ćÝı²ÌŞć=›Š∑iœ¹œ¼ćœ¼ć=Û²Áþ₣=ñ¹œ²=ñ¼þÂ˝⁄=Robert Wright=þœa¼ć=The Moral 
Animal=ˇ¦Èi∏¼ć=ñ−₣=ÛÔÈİ=EPart one: Sex, Romance and Love) Ýœ¼ćÝıĆı²I=ÈÝş₣}=₣›¼ćş‚=E=The Naked 
ApeJ˘¼ć=Èğ˛˝µI=Ð»œĆı¾œ¼ćş‚=ñ₣ÒÈ˛¼ć=›Š∑iœ¼ć=ÛœÈğœŠ²œ=≥˚=ş₣œÈğœŠ²œµ=˝È¼ćÈš²⁄=˘Ćı=›¼ĞÈŞć=şœ₣œ›Ž˝=¼ćÌ›þ²Ì›þ¼ć=ñ¾œ¼=˚=
Û³ğœ³=ş√³È˝Â=ñ¾Òþ=‘theorizing’=Û¼İÁóœ¼ÌI=˘Ćı=›¼∑ƒÚþ=Ï¨Èp=ñÈ¼İ=²œ=˝È¼ć=Ûœ›₣=Û²Á=˘˝›Ð=›¼ĞÈŞć=şÔÈ¨È³=›˝š„=₣∑i
¼Á=˝¼ć¼⁄=MillerJ˘¼ć=The Mating Mind=ş√³˝Â=˘˝=¼Ö„¼ć=şÈL=˝È−œ³˝−È²=Şœ=ÏŽÈ²›š=ÈşĆıÐ„˝„=₣œp=Û¼ğ√¬È²⁄==
=
₣œ²¼₣›∑ƒÈ«∆¼ć=ÛœõŞÂI=Û‹Òþ=ş₣Ú›u¼ć=₣ÒÈğ=›˝’=ñœ˝Ú›þ˝=›²¼ÂœŠÈ²=Û›∑ƒn=Û¨„á≈=˚=şÔ˛Áœ¼Ú›u=Û¼ÁœĆþ=−œ˝œ¥=˘Ćı=ŞÈ−«§=ŽÌÈ²
œÈ₣¼ć=ñşœÈ¼ć¼ć=³È¨⁄=è¹„=˘¼ć=Ž²Á=₣œ²¼=₣›∑ƒÈ«∆¼ć=³ÒÞÂ=İ›jÆ=›˝=˘˝œ∑i=Ûœ¼İÁ˝’=Û²Á−œŞć=ÏşĆı=Û›þ›¼ćjÆ=İ›jÆ¼ć=ÝıÊş=˝Ì’=›₣
ğœÈ¼ć¼ć=şÈŁœ›Ğþ=Ýıj¼ćÓ=ÏŞÍ²=›²¼ÂœŠ²⁄=ñœÞÌŽˇÈþ=˘Ćı=³i∏œŞć=Ýı‹Òþ=Ûœ›þİÈŞÁ¼ć=ñ¾Òþ=›²×İÂ²=şĆŽÈğœ¾Á⁄=₣Şć„¼ć³„_š=ƒ¬_šà=
˚={åþ=˚Üœ¼ć=şĆœŞć˝=²Şć⁄=½Èğ=˛œ×ÁœÈá¬ĞÈÞ=¼œ=›¼³È×=³ğœŞćÈ²=ş₣şÁœ¼ć=˝œ¼ćÞ⁄=˘=˘˝›Ð=Ýı×œĆ¼ćÞ=₣œp⁄=İþ¼¼ćÈÞ¼ć=¾œ¼JÝı_š
œş=˝ğœÈ³¼ć=₣Èþœ=›¼˝œÈİ=ş¨₣=₣œ²¼=₣›∑ƒ«∆˚=›˝=sexual parade=ñşÒþ’ 
 
Û¼İÁĆı=˘=›¼ĞÈŞć=ñ¾Òþ=›¼þÈ˝Â¼ć=Û¼˝œİ⁄=ÏŞÍ²=›²¼œÂŠÈ²=şŠ¼ćœŠ¼ć=ƒ~Ì=˚=³„≠ĞÈ×¼ć=Ï¨Èp=ƒ³«§þ=›¾á≈=½ğ=ĆŞć⁄=è¹„=₣Şć„¼ć=Ï³˛
₣I=₣ŞćÒ¼ćÌ=²Şć⁄=Û−Š=₣œ²¼=ñŽœ›þ¼ć=ƒ~Ì=˚=³„≠Ğ=Ýı¾ÈŞć¼ćĆı=₣›∑ƒ«∆=Û²„¼ćH³=ş₣Úu⁄=ş₣þ„ğÁ¾œÈ¼=›¼¼›þÂþ⁄=¾œĞœ¼Á¼ĆœÈ¼ć=ş¨₣=₣›∑
ƒ«∆=Û¼İÁĆı=ñŽœ›þ¼ć=ñŽœ›þ¼ć=ñœ¹œ²Á=˚=ñşœÈ¼ć¼ć=›¼ÈİĞ=şĆœŞć˝⁄=½›ğþ=›¼WœÈ²¼ć=›¼³@²˝=Û³¼Á¼Ćœ¼ć=şó¼=ĆÈğ˚=¼þÂ₣œ
²=Ž²şÔ˛Áœ≥Ûþ˘¼=₣œ²¼=ŽÌÈ²œÈ₣¼ć=˘þ=şÔ˛Á˝=Ø˝›³∞µ=˘¼ć=Ýı³¼ć=˘˝œ∑i=¾œÈ¼=›²¾Â¼ćİÌğ⁄=˘Ćı=›¼Wœ²=₣œ²¼₣›∑ƒÈ«∆¼ć=Û¼×œ²⁄
=ĆŞćÈþœ=›₣ğœ¼ć=˘Ćı=ş¼=ñÈªΩ¼ćĆı=ÛœÈğœŠ²œ=˝È¼ćÈš²¥=³È¼ć=Žœ²¼⁄ 
 
›˝Å=˘˚=şþÁ=ÏŞ=₣œ²¼₣›∑ƒ«∆=ş¼ćğI=şĆŽI=›²›õ∑i=Û›∑ƒnÈ˝=›¼Ü›√¬þ=˝∞È¼ć=ˇ¾Ì¼ć=existential=ş₣şÁœş₣ÒĆ=şÚ›«§=˝È¼ć⁄=Û›∑ƒÈn
¼ć=³¼ć₣=˝œ¼ćÞI=Š¼ć₣=şœ−Â˝þœ=ÛÈá¬ĞÈÞ=teleologyJ=þÚ›Ğþ=₣œ²¼₣›∑ƒ«∆⁄=ŽÌÈ²œÈ₣¼ć=ñşœ¼ć=ğœÈ¾¼ć=₣Ćƒ~¼ćHÈ³=›¼¼þ›þÂþ=₣›∑ƒ«∆=ñ
ÈŞćœŽ²œ›þ›¼ćjÆ≥’µ=Ž›Ðğþœ=ÛŽÂ²œÈ∑i=ñªΩ=ÏþœÈğ=“Why there is something rather than nothing?” 
₣›∑ƒ«∆=˘¼›√¬¹=Ï˝²’=
=
Edward O. WilsonJ˘¼ć=¾œĞœŞćI=“The essence of humanity’s spiritual dilemma is that we evolved 
genetically to accept one truth and discovered another.” (Consilience) ⁄==
×ÚfČñ›þW=²¼JÝœ¼ćÝıĆı²ÌŞć=›¼¼þÂ²¼œ×Ì=¼ğÈ¼²=Û›∑ƒn³ÌÜœ¼ć=ñ›þ˝œ¼ć=¼œ=ÛœÔ›İ˝=Ýı³İÈ₣¼ć=Ýı³œŞć=›Ćşœ¼È=›²¼Âœ›Šþ=ĆÈþ=Ûœ¼ćó
=˝¼ćğ=₣›∑ƒÈ«∆¼ć=mythopoeic=≥›₣›−˝‚=Ýı³œ˛Áœ²=ñŽ²²µ=¨₣þœ⁄=Ùª…¼ćI=ÛœoœI=³¼ćÈğœÈ˝=›¼ª…œş=Û›∑ƒn³ÌÜœ=ğœŁ¼=˝È¼ć⁄=ÈˇÍ
¼ćŠ›Ñ˝œŞć=¼›ÞÂþ=Newberg=˚=şĆ˝₣ÂÌÈ×¼ć=‘neurotheological’=ˇÈ¼ĞÞœ=ÈŞ=¿Èá∏=Ýı³ƒ∏œ›³þ=þœ¼ć=›İÈ¼ćœ²œ₣I=Why God 
Won’t Go 
Away=\\²œ=Şœ˚Şćœ¼ć=˝œ¼ćÞI=›¼¼þÂÈ²¼ć=³È−=Û›∑ƒn›˝î«§È×¼ć=ŽÌ¼È²=¼ćå›Š=¼ćœ˛œ¼ć=şĆœŞć˝=Ûœ¹Áœ›o˝=Û²—¾Ò›þ=˚=›Š∑áœ=ŽÌÈ²œÈ₣
¼ć=₣œ¹ÁÈ₣=›²¼Âœ›Šþ=˚=×ÚfČ₣ÒÈğ=Èñœ›−þ⁄=
₣œ²¼₣›∑ƒÈ«∆¼ć=›¼¼þÂÈ²¼ć=ş¼=¼ćĆÈşÁ¼ć=Šœ›¼˝œ›ð=ĆœÈþ¼ć=₣—ÈðœŞć=˘Ćı=ñþÁŞć=²œ=ĆÈğ˚=˘Ćı=ş¼=›Š∑áœ¹œ¼ćœI=³›¼ć¨œ=˚=›¼ÈİîĞÞ=Ûœ₣œ
¼ć=₣›∑ƒÈ«∆=ˇ¾Ì¼ć=È˝Íþ—ĆğI=Ûœ¿Ć=şÚ›«§=˝È¼ć⁄=Ûœ₣œ¼ć=›²ÈŽ¼ć=ŽÌÈ²œ₣=›ð˝=˝Ì=¹¼ćÈ²¼ć=¾œ¼›š⁄=
=
ŽÌÈ²œ₣±³›¼ćÈ¼İ=¼œ=şĆŽœ¼ć±›İ›¨þ=≥Nature/Nurture=µ=›¼þ˝Â=Ó= 
₣œ²¼ñŽœ›þ=şi³È˝ÂĆı=Û¼İÁ=˘Ćı=È¨Èp=ñ¼ğ=₣þ›¼È¼ćœ¹=˚=›¼þ˝Â=¼Áœ³˝⁄=ñ›þŽÈ²¼ć=ÛœŠ¼ćÞI=₣œ²›ş˝þœI=₣œ²›ş˝þœI=¼Á›jÆ
n=˝þ×Ò¼ć=Žá∫şÒÈp=ñœä=ŽÌÈ²œ₣=wœ¼ćœ=›²Şć›á~þ=˚=˝þ×Ò¼ć=³›¼ćÈ¼İI=ş₣œŽI=şÔƒ∆Ú›þ=›²¾Â¼ć’=˘Ćı=ñÈªΩ¼ć=ÛœÔ›İ˝=ÛœÈğœŠ²œ=ŽÌÈ²
œ₣›¾›j˝=şÚ›ĞþÈ˝œÞ=È−È˝=›˝š—=˝È¼ć›š⁄=›¼³¼ćÌþ=₣þ¼œÈ×¼ć=˘˝=ş„›¼›×þ=Ýı³ƒ∏œ³²œ=Steven Rose, R. C. 
Lewontin=˚=Leon J. Kamin=›ğ›˛þ=˘˝=¿Èá∏⁄=˘¼ć=¼jÆ¼Á=›İÈ¼ćœ²œÈ₣=ñ˝ÐI 
Not In our Genes=



˘Ćı=pŞćÌ¼ć=ÛœpÆ₣ÈÞ¼ć=ñ¹œ²=ğ¨Á=E. O. Wilson=˚=þaœ¼ć=¿á∏=Sociobiology : The New 
Synthesis=⁄=×—Ćı=³È¨Ćı=Û¼İÁ=Ûœ¼ć˚=ÛÈ²˝=Ş—Ş—¹œ²⁄ 
˘Ćı=›þjÆI=Ýı¿I=Û∑áĆÌ²=¼œ×œ²—¼œÈ×¼ć=ØØş₣œŽþk∞∞=ğ¾Á=µ=₣È²=˝È¼ć²⁄=Ûœ›₣=˘›Ð=ØÈˇ¿œÈş∞=³ÈÜ›šğœ₣I=›˝ÅI=˘¼ć=›¼İ×=ÛœÈğœŠ
²œ=Ûp=Ûşó¼⁄=Û›¹˝Å=Ûœ₣œ¼ć=¹œ¼ćÞœŞć=Ullica Segerstrale=›ğ›˛þ=˘˝=¿Èá∏=
Defenders of the Truth=
ş₣œŽþœ›k˝=Ýı›ôø˝œ¼ć=×ÌŁÂ˝œğ¼Áœ³Ì=ˇÈ¼ĞÞœ=şœ−Â˝⁄=›þ›²=×—∞³È¨¼ćĆı=ÛÈ²È˝¼ć=şÈL=ÈşÍŽ²ÁI=˘₣²›˝=¼Ö—n³ÒÞÂ=şi³˝Â=ƒ∏œ³²œ
È∑á=¼ÊşÈ¼ć¼ć=³¼ć=¼Êş¼ć=şœ¨œÊ=˚=ÛœÈğœŠ²œ=Šœ›ğÈŞć=ÈˇÈš²⁄=ş¼=³—∑ƒ˝=˚=È³³œ¼ć=þaœ¼ć=³›ðþ⁄=¼r=›¼þ˝Âş¾œ=˚=˝²½œÈ¼ćÈâ=›
þ›²=Ýı³›ƒ∏þ⁄=˘Ćı=³›¼ćÈ¼Èİ=›¼Wœ²ÌÈ×¼ć=ˇÈ¼ĞÞœŞć=þaœÈ×¼ć=¼Á›jÆˇþ=¼ćå›Š=˚=ŽÌ¼²×İÂÈ²¼ć=ñ¾œ¼=˘Ćı=¼ÚĆ×œŞćþ²I=C¼ćå¾œ¼ć=¿Èá∏¼ć
=Ýı³³œ×Á=›¼ĞŞć⁄=ñ›þŽ²=è¹—=›²ÈŽÈ˝Ćı=˘¼Ô=›²Ž=₣þœğ√¬ÌÈ×¼ć=şþÁşÔ¿œ₣Ì=≥defenders of the 
truth=µ=₣È²=˝È¼ć²⁄=Ûœ›₣=˘›Ð=ØÈˇ¿œÈş∞=³ÈÜ›šğœ₣I=›˝ÅI=˘¼ć=›¼İ×=ÛœÈğœŠ²œ=Ûp=Ûşó¼⁄=Û›¹˝Å=Ûœ₣œ¼ć=¹œ¼ćÞœŞć=Lewo
ntin=ñ₣„˛=˝ÈŞć˝=ÏˇœaÜœ=₣œDÂ³i∏Ì¼ć=politically 
correct=Ć˚Şćœ¼ć=Û¾Ìçœ=ˇÈ¼ĞÞœ¼ć=Ýı³¼ć=ÛþÁ›¹˝=ñ¾œ¼=›¼∑ƒœ¼ć=˝È¼ć=⁄=›²È√≈=¼›ÞÂþ=Ýı³ƒ∏œ³²œ=Ûœ₣œ¼ć=ˇ¾Ì¼ćþ¼ć=˚=›Šjœ˝ĞÂ˝=
Ï¼œ¹=ĆŞć=⁄=þœ¼ć=şÔ›¨ä=ÛœÈğœŠ²œ˚=›²¼ć−Â˝=ĆÈ¼=²œ⁄==
=
şĆŽœþ±›İ›¨þ=Einstinct/learningF=›¼È¼ćœ¹=ÛÈá¬ĞÞ=²œ=˝È¼ć=›˝›Z×›¹˝=İþ¼Êş¼ć=³ÒÈ¼Â=≥NVUSµ=James Mark 
Baldwin=˘˝=C¼ć¾œ¼ć=›²¼ÈÖ=Edense and 
philosophicalµ=Ýı¾ÈŞć¼ć=ş₣á¬Şć=˚=³œ¼ćƒ³›¼ć˝=³›¼ć³Ò¼ćÈÞ¼ć=›×È˝=×Ú›«§=Ûœ˝ĞÂÞ=˝È¼ć²⁄=˘Ćı=›¼¼þÂ²¼œ×Ì¼ć=₣Èþ=“Heredity 
provides for the modification of its own machinery.” İþœëÌ¼Áœ³Ì=Û¼ÈĆğœ¼ć=³¼ć=ş√ñ›þ=˝ÈŞć˝Ž²=Computer 
Scientist=˘Ćı=›²¼ÖÈ˝=³„²≠@Ì›¼þ=˝È¼ćÈš²⁄=˝œ¼ćÞI=‘Artificial 
intelligence’=şóœ¼Á=˝È¼ć=ÏþœğœŞć=₣œ²¼₣›∑ƒÈ«∆¼ć=Ýı³¼ć=˘Ćı=×Ú›«§³œþ=şœĆœŞÁ=˝¼ćÈþ=³œÈ¼ć⁄==
=
˝Ì¾œÈ¼=˘Ćı=ş₣á¬Şć=˝œŞÂ˝¼ćÌ=ĆŞć’=›¼ˇþ=ñÈŠ«§œ=ş₣ÒÈĆ¼ć=ƒ∫Ú›þ=¹È¼ć=¼ćœ˛œŞć=Û¨₣þœ=²Òþ²=›İ¨œ=Ûşó¼=˝È¼ć⁄=˘Ćı=ƒ∫Ú›þ=¾œdœ¼ć=ˇ
ðÈ²¼ć=₣œ¹ÁÈ₣=ŽÌÈ²œ₣=³›¼ćÈ¼Èİ¼ć=Ýı³ÈŞœˇÌ=²Òþ²=›İ¨œ=ÛŽÂ²=şó¼=˝È¼ć⁄==
=
ˇÈ¼Ğ˝È×¼ć=³¼ć₣=şĆœŞćI=Ï¼ćœ₣œ›hÐ˝=ğÁœ›Ð²=²œ₣=ñœä=EDrosophilaI=Û−œÂÊ=Øñ¾œþ=J=›İ›İ¼ćJÏñ₣Ì∞=µ=Û›þ=¨„{=½Èğ¼ć=₣œ›šÈ
×¼ć=ØØƒ∫Ú›þ¼ć=ŽÌ²∞∞=ñ−₣=localized=ĆŞć⁄=Jonathan Weiner=›ğ›˛þ=Time, Love, 
Memory=ˇ¦Èi∏=˘Ćı=Ûœ›¼ƒ∆œÈ¼ć¼ć=₣Ï²œˇ¦œĆÌ=›¼¼¼ćÞ=ğ¾Á⁄=˘˛²=₣œ²¼=ÏpÆœÈ₣œÈşœÈ₣=ƒ∫Ú›þ=˚=²Òþ²=›İ¨œ=ÛŽÂÈ²=ñÈŞćœŽ²ÌŞć=ŽÌ
²ş₣ÒĆ=ECREB, CREBBP, alpha-
integrin=ñ¾Ú›þµ=˝Ì=³i∏œŞć=˝œŞÂ˝¼ćÌ=þœ=pÆ₣İ=Ï¼œ¹ˇ₣Á⁄=ñ›þ=×ÌŁÂƒ∏œŞćÌ=ƒ∫Ú›þ¼ć=Ž²Á=ñÈŞćœŽ²ÌŞć=›¼ÈİĞ=synaptic 
connection=ë=×ÚýČþ¼ć¼ćHÈ³=şÚ›«§=˚=ƒ∏œ³²œ¼ć=ÛþÁœ¼İÁ˝ÌŞć=˝È₣Â=¼ćþ=˘Ćı=ŽÌ²=ş₣ÒĆ=⁄=˘¼ćœ=¼œ=˘È×¼ć=Ï˝œÈ²œ›Ð=¨›þˇ¦∑ƒ=ĆÈğ=›
İ¨œJ¨₣þœ¼ć=Ć∂œş=¼œ=ğ„›ä=şó¼⁄==
=
¼©‚Ýı²J˘¼ć=₣Èþ=ş¼Ćı=şĆŽœþ=(instinctive)=ĆÈğ=³›¼ć¼þÂ²İÌğ=³›¼ćÈ¼Èİ=ñÈŞćœŽ²ÌŞć=²Òþ²=›İ¨œ=şó¼=ĆŞć=²œ⁄=Û³¼ć³È¨=ş
¼ÂÈ¨Èp=≥Ş−œ=şĆşœ=›¼³È×µ=¹ÌÈ¼ć=ş„Èƒ∏=›İ¨œŽÂÈ²¼ć=ş„ÈŞœˇ=Ï₣Èğ=²œ⁄=Ûþ˘¼=›¼¼þÂÈ²=›²¼Âœ›şþ=ş½ğþ¼ć=ŽÌÈ²œ₣=˘₣²=₣›∑ƒ«∆=
ˇÈÜ=ÏþœÈğ=Şœ=ÛœÔ›İ˝¾œÈ¼=şĆŽœþ=¨₣þœş√³á≈=(rigid)=˚=ÛœÔ›İ˝¾œÈ¼=›İ¨œ=ÛŽÂÈ²=³Ð„=(supple)⁄=şÔÈ¨È³=˘Ćı¼ćHÈ³=n
ature=˚=nurture=›₣Èğ=›₣Èİ=˝₣Â¼ćþ⁄=Ûœ₣¼ćœ=ŽÌÈ²œ₣=wœ¼ćœ=˝þ×Ò¼ć=›²Şć›i~þ=þœ=≥Şþ×Ò¼ć=Wœþµ=ÛœõŞÂŽ²˝⁄=›˝Å=ŽÌÈ²œ₣Ćı=
Ûœ¼œ¼ć=³›¼ćÈ¼Èİ¼ć=ñ¾œÈ¼=ŞÈ−œ³Ş„jÆ=³›¼ć¼þÂ²=≥›İ¨œ¼ć=₣œ¹ÁÈ₣µ=şó¼=˝È¼ć=ÏþœÈğ⁄=Ûœ₣œÈ×¼ć=şœ₣œ›Ž˝=¼Á›jÆn=ŽÌÈ²œ₣=wœ¼ćœ=
˝þ×Ò¼ć=ñ¾œ›¼þI=Ïş=›¼ĞÈŞć=ˇÈ¼ÈĞÞœ=ş›pÆŞć⁄=ŞÈ−œ³Ş„jÆ=ÛœÈğœŠ²œ=Ûp=şó¼=²Şć⁄= 
 
Matt Ridley=J˘¼ć=¾œĞœŞć=Ó==
“The brain is created by genes. It is only as good as its innate design. The very fact that it is a 
machine designed to be modified by experience is written in the genes. The mystery of how is 
one of the greatest challenges of modern biology. But that the human brain is the finest 
monument to the capacities of the genes there is no doubt. it is the mark of a great leader that he 
knows when to delegate. The gene knew when to delegate.”(Genome) =
=



Ridley=þœa¼ć=ŽÌÈ²œ₣=ˇ¦Èi∏¼ć=‘Free 
Will’=İÌĞÂ˝=Û¹ÁœÈŞć=ÝıÊ˝Ú«§=þ„ğ²œ₣Òğ˝=ÛœÈğœŠ²œ=˝È¼ćÈš²=˝Ì¾œÈ¼=×ÒĆı=³i∏œŞć=determinism=Ćœ›Ž¼ć=ĆÈþ=³œÈ¼ć¥=ŽÌ²=wœ¼
ćœ=›²Şći~Þ=˚=³›¼ćÈ¼İ=wœ¼ćœ›Şći~Þ⁄=²œI=ŽÌ²=²Şć=³›¼ćÈ¼İĆı=Ûœ₣œÈ×¼ć=ˇÈÜ=ÏþœÈğ¥˘Ćı=¼ğÈğĆı=free 
will=Û›¹›•þ=˝¼ćœ=ĆŞ=²œ⁄=˘˝×Ú›«§È˝œÞ=Ï−È˝=¼¼ćÔ=¼ğœ=ŞœŞć=Ûœ₣œ¼ć=ŽÌÈ²œ₣=Ûœ₣œ¼ć=Û¾Á∑iÈ¼ćI=Ûœ₣œ¼ć=›²Žƒ¬⁄=³›¼ćÈ¼Èİ¼ć=ñ¾œ
¼=ÛÈ₣œŁ=¼ğœ¼ć=Û−Â=¼›ĆŽÂˇÊ=wœ¼ćœ=Ûœ₣¼ćœ=›²Şć›i~þ⁄=₣œ²¼=ş₣œŽ=˚=şÔƒÚ∆›þ¼ć=ñ¾œ¼=˘Ćı=³›¼ćÈ¼Èİ¼ć=ÛÔİ¥˘Ćı=ÛÈ−Â=³›¼ćÈ¼
İ=İë›Ð=¼Á¼ĆHþ⁄ 
 
˘=›¼ĞÈŞć=ş₣Á˝=ÛœÈğœŠ²œ=Ûp=ş√¾¼=²Şć⁄=þ¼„=˘˝›Ð=›¼ĞÈŞć=Š₣È˝=Ï×˚Şćœ=≥˚Ï¼ć=¼œ¼œÕ=þœĆı=²œ›˝Õµ=˛¼¼ć=ÝıÈôø˛ÈŞœˇÁ⁄ 
ïÒÞ=₣œþÚŽðÈ¼ćI=Ž¼ćœŞć„Èþ=ÏŞ=³›¼ćÈ¼İñœä=ĆŞć=þœ=ñ−₣=˚=ş¼ÂœÈ³¨œ=C≠n³ÒÞÂ=³›¼ćÈ¼İ⁄=ÈşĆı=³›¼ćÈ¼İ=ˇðÈ²=₣œþœ¼ć=X=˚=›³þœ
¼ć=Y=ÏpÆœÈ₣œÈşœÈ₣¼ć=≥Y=Ş˛²=Ýı³›ƒ∏þµ=ş√³ÒÞÂ=şĆÈŞœ›ˇþœ¼ć=³›¼ć¼ÈþÂ=Ï˝œÈ²œ=Ï˝œÈ²œ=›¼ĞÈŞć=¼ćÌ›þ₣Èþœ=ñ›þw›Éþœ=ŠÈğ⁄=˘˝³
¨=ÛþÁ›¹˝=ñ¾œ¼İœğÌ=ĆÈŞć=˝„½ğ=şÚ›«§=˝¼ćÈþ=³œÈ¼ć⁄=ŽÌ¼È²¼ć=ñœ¼ćÈóĆı=Nature=˚=Nurture=˘Ćı=¾œÈ¼=şÔ›ªø«§=−œÈ˝⁄=Ridle
yJ¼ć=ˇ¦i∏=˚=HamiltonJ˘¼ć=›˝š„=Ï³³œ¼ć=¼ÁþÌþ=˘Ćı=şÒÈp=≥Ûœ₣œ¼ć=Û³›ðþ=µ=˘˝›Ð=ˇ¦Èi∏¼ć=ÝıÈôø˛=˝›¼ć¥=Evolution : the 
four billion year war (M.Magerus, B. Amos and g. Hurst) =
=
›þ²›Ð=şþ˝ÌÂ˝¼ćÞ=Ó==
=
Robert Wright=þœa¼ć=The Moral Animal=ˇ¦Èi∏¼ć=³›¼ć›İÈ«§=EAppendix : Frequently Asked 
QuestionsF=ŽÌÈ²œÈ₣¼ć=ñşœ¼ćğœÈ¾¼ć=›¼È¼ćœ¹Ì=≥Û∑iþ=Ûœ³œþ›¼È¼ćœ¹Ìµ=ÛœŠ¼ćÞ=ş₣ÒÈĆ¼ć=ÛœÈğœŠ²œ=˝È¼ćÈš²⁄=Žá∫›Şći~ÞI=ş₣˝
œ›₣þœ=˚=ÛœoĆþÁœ=˝ÈŞć˝›Ð=¼œšœĆı=Ýı×œĆ¼ćÞ⁄=˘ş¼=Ï¨Èp=ƒ³«§=₣È²=ĆŞć=ŽÌÈ²œÈ₣¼ć=ñşœÈ¼ć¼ć=ÏþœŞćœ>œ=²œ=Ï¼ćÈ˛=›¼³¼ćÌþ=³−=Û
²„şÚþ⁄=Ï˝œÈ²œ=Ï¨Èp=²¼JÝœ¼ćÝıĆı²ÌŞć=¼Áœ˛Áœ=˝þ×Ò¼ć=şó¼=þœ¼ć=Ûœ¾œş=Ýı›ôø›˛þ=³›¼ć›İÈ«§=ğ¾Á⁄=³„²¼ćœ¼Ú›j=˘›ÜÈŞć=ŽÌÈ²œ₣=ş√
³È˝Â=¼Áœ³˝þ¼ć¼ćHÈ³=ñÈŞœŽÁ=˝ÈŞć˝›Ð=₣∑i¼Á=˝¼ćÈþ=ŠœĆı⁄==
=
≥˝µ=Ó==
=
ñœ˝Ú›þ˝=›²¼ÂœŠÈ²¼ć=₣œ¹ÁÈ₣=Ûœ₣œÈ×¼ć=ŽÌÈ²œ₣=›¼›¼¹=ÛœõŞÂ=¨₣þœ¼ć=Û›¹˝œ›¼ć=ĆÈŞć=ÝıðÈğ˚=ş₣Á˝=³ŞÂÈ¼¨È²=Û‹Òþ¼ć˝₣=ÏŽœ
Üœþœ›ğ=›×ÈŞć=˝œŽ=ŠœğœÈ²œ¼ć=₣þ²=ˇÈÜ=Ïþœğœ=₣È²=ĆŞć⁄=›²˛a„þ=maximal 
efficiency=×ÒÈ¼ć¼ć=˝−œI=İþ˝¼ćœ=şœþœ²¼qĆı=¾œˇ≥VTBF=ØØ=Ûœ¼ŽÂ²œ=∞∞=(junk DNA) 
Ûœ₣œÈ×¼ć=ŽÌÈ²œ₣=×˛ğ=˝È¼ć=¼Èş=ÛœÈšÕ=İþ˝¼ćœ=₣œp=›þ²=¾œˇ=≥PBµ=ñÈŞćœŽ²ÌŞć=Ïñœ›Ð²ş₣ÒĆ=şÔÈªøĞÈÞ=ÛÔİˇ¦œĆÌ⁄=è¹„=þœĆı=
²ŞćI=¼Áœ³œ¼ć=Ûœ¼ć˚=ÏŁœ¼ćœğ⁄=Reverse 
transcriptase=˘˝=Ûƒ¬›∑ƒ˝¼ć=Ýı×œĆ¼ćÞ⁄=˘Ćı=ŽÌ²=Ï¼İ=ƒ∏œ²=ñ₣„˛=˝È¼ć=ÛœÈš=₣œ²¼=ŽÌÈ²œÈ₣=˘¼Ô=˘¼ćœ=²œ=−œ˝ÈğĆı=¾œğ=Ćþ=
₣È²=ĆŞć⁄=AIDS=ñ₣„˛ 
retrovirusJÏ×¼ć=‚Ćı=ŽÌ²=˘˝=ÛþÁœ¼İÁ˝=ÛÔİ⁄=›¼¼þÂÈ²¼ć=³È−=›¼›¼¹=retrovirus=₣œ²¼ñŽœ›þ¼ć=ŽÌÈ²œÈ₣=˘Ćı=ŽœþÌŞć=≥¼þÂ₣œ
È²=şœ¹œ¼ćÞþ=›²›«´Şćµ=ŽÌ²=ŽÜ=˝È¼ćÈš⁄=RidleyJ˘¼ć=ˇ¦Èi∏¼ć=‘Self-
Interest’=İÌĞÂ˝=Û¹ÁœŞć=˘Ćı=›¼ĞÈŞć=Ï¼İ=›˝š„=Łœ¼ÈÜJÏ×˚Şćœ=˛¼¼ć=Ï×Şć⁄=
=
“If you think being descended from apes is bad for your self-esteem, then get used to the idea 
that you are also descended from viruses.” (Genome) =
=
ÏŞ=PB=ŽÌ²=Ïñœ›Ð²=şÔÈªøĞÈÞ=¼ćþ=þœÈ×¼ć˚=˝₣Â³i∏œŞć=‘the most elegant 
solution’=ÛÈŒ…ĞÈÞ=Ćþœİ=ĆÈþ=ĆŞć⁄=˘˝›Ð=›¼˛Áœþ=Ýı×œĆ¼ćÞ=›×Ćı⁄=
=
DNAJ˘¼ć=four-letter(A, C, G, T) code=˝Ì=³i∏œŞć=Ïñœ›ÐÈ²¼ć=›¼Ô›İþ=amino 
acidsJ˘¼ć=Ø›¼İJÛ¨¼ć∞=Ï˝œÈÝ=Û²Ò›×þ=ĆŞć=˘Ćı=›¼ĞÈŞć=ˇ¾Ì¼ć=›Š∑iœ¼ć=³¼ć=Francis Crick=þœa¼ć=‘comma-free 
code’=Ýı³ƒ∏œ›³þ=˝È¼ć²⁄=ş₣Á˝=¼Áœ˛Áœ¼ć=ƒ∏œ²œ¾œÈ¼=è¹„=¼›ğ=˘¼ć=ş„Šœ≠=ÏşÍ•¼=Ûœˇ¦Ć=şÚ›«§=˝¼ćÈğ˚=ÉñéÉêáãÉåí=ñœŞć=³
œaŠ=¼Êş¼ć=³È¼ć=›¼≠Èu=şœ¨Á=›×ğ⁄=Ûœ³ÈİœĞ=J=şĆ˝œÈ¼ć=Ï˝Ýı=È˝Ýı=¼Èğ²=˘›Ð=“the greatest wrong theory in history” 



>=ñœ˝Ú›þ˝=›²¼ÂœŠ²=Û²Á=˘˝=“less elegant code containing redundancy” ñ›þ›•þ=˝È¼ćÈš⁄==
=
³×œ−Â›¼×Áœ¼ć=₣Òğ=şÒpJş₣ÒÈĆ¼ć=ÛÈá¬ĞÈÞ=mathematical 
elegance=ñœŞćİÓ=³−ñ×İÂ˝⁄=ŽÌÈ²œÈ₣¼ć=Ï¨Èp=›˝š„=›˝š„=¾—ğ=J=ïœ›∑i=ĆŽ₣=˝È¼ć=˝œŽ=Šœ›ğÈŞć=ŞœŞćI=˘¼ćH³=˘˝=³i∏œ=Ûœ›¼¾Â„
þ=ĆÈŞć=ƒ∏œ›Şćn=ğœÈ¾=ş¨₣⁄=Ûœ¼ć˚=Ýıá≈þ=³i∏œ=ÛÈá¬ĞÈÞ¼ć=Û¼˝œİ=−œÈ˝=²œ⁄==
=
˘Ćı=ş¼=˝−œ=¾œ¼Èğ=ŽÌÈ²œÈ₣¼ć=ş¼ÂpI=ş¼Â×œ=›²˛Òaþ¾œÈ¼=˝œŞÂ˝¼ćÌ=²œJĆ˚Şćœ=ÛœõŞÂ=₣È²=ĆŞć=²œ⁄==
=
x˘˝›Ð=˝−œ=Èğ˛œ¼ć=Ćı_Eœ=ş√¬¼ćÞ=˝¼ć¼=²œ⁄=˘Ćı=junk DNA=›¼Wœ²Ì¼ćœ=˘˝=ÛñþÁœ›İþ=˝œÈŽ=ğœ›ˇÈŞćÈš²=Ó=‘genetic 
fingerprinting’⁄=İ¼ćÌ¼ć=‘functional 
role’=Ï²Ćı=¼ğÈğĆı=˘Ćı=Žœ†=ÛŽƒ¯=ñ˝œÈ¼ć=˘ÈğœÈ₣Èğœ¾œÈ¼=ŽÈÜœ=ĆÈþ=³œÈ¼ć⁄=½Èğ=×„Ćı=¼Á›jÆ¼ć=˘Ćı=ØÛÈ˝ÈŽœ∞=ÛÔİ=Û›¾á≈=Ć˚
Şćœ¼ć=şóœ¼²œ=ñœŞć=İÒ²Á⁄=Ûþ˘¼=Ï¼ćÈ˛=Şœ˚Şćœ=˘¼ć=›ŠĆÆ=≥˘¼ć=şœ¨Áµ=ñ˝Úþ=Ï×œĞÌÈ˝=›²È×Â›İþ=˚=›²È×œÂĞÌÈ˝=Û²ÁœŞć=›¼ŠœÈ¼ć¼ć=˝¼
ğ₣„jÆ=˝¼ćœ¼ć=şĆœŞć˝⁄=³èI=³¨Ì¼ć=¼Á¼Ćœ¼ć=³ŞÂÈ¼¨ÈÞ˚=˘¼ć=şœĆœŞÁ=Ï²˚Şćœ=şó¼=ĆÈ_š⁄=z 
 
≥˛µ=Ó= 
 
˝Ú›Ğ˝œŞÂ=˚=Ž²³×ˇðÈ²=¼ćä=Ć˚Şćœ¼ć=³ÒÈ¼Â=Û›þ=×ÌŁÂ˝œğ=₣œ²¼=ñŽœ›þ=›šğ=‘huntergatherer’¥›İ˝œ¼ć=˚=˝„Üœ²=ŞœÈ×¼ć=ŽÌ
¼²¹œ¼ćÈÞ¼ć=Ýı³œŞć=⁄=˘Ćı=Ø›²Ğœ×∞J∑ƒÈ¼ć=˝œŞÂ˝¼ćÌ=CÞ=˚=ñ¼Þþœ=ş₣ÒĆ=pÆ₣İ=›¼¼þÂÈ²=›²¼Âœ›Šþ⁄=›˝Å=₣›∑ƒÈ«∆¼ć=≥³Ò¼œÂÈğœ›Šþµ=pÆ₣
¼¹Â₣œ²=İ›jÆ=ÏŞ=Ï˝¼ğ=₣œp=Û›þ=›¾á≈=ŽÌ¼²Şœpœ=˚=³›¼ćÈ¼Èİ¼ć=şÚ›«§=˝È¼ćÈš=þœĆı=²ŞćI=ñœÎˇ›þĆœ›ş˝=Ş„Èˇ¼ć=þ„ğ²œŞć=³›¼ćÈ¼Èİ
¼ć=³›¼ć¼þÂ²=Û›þ={åþ⁄=ŽÌÈ²œÈ₣¼ć=ƒ¬œ¾œ›¼˝=›¼¼þÂ²=˘¼ć=şÈL=þœğ=Ï¼ćÈ˛=ŠğœŞć=Û¨₣⁄=ñ¼ğ=˘DJÏ¼ć=¼œ=˙=ŽœþÌŞćI=şœ¹œ¼ćÞþ=
¨›þ˝œ¼ć˝I=˝Ú›p₣=˝œ¼ćÞ=¼ÁþÌþ=ŽÌÈ²œÈ₣¼ć=ƒ¬®=³›¼ć¼þÂ²=›²¼ÂœŠ²˚=¼r=ñŽá∫¼Áœ³Ì=ñ›pÆŞćœ⁄=Ûþ˘¼=Ûœ¹„›²˝=³›¼ćÈ¼İ=˚=›¼¼þÂ
È²¼ć=³È−=›²¼œÂ›Šþ=ŽÌÈ²œÈ₣¼ć=ÛşL›þ¼ć=Ýı×œĆ¼ćÞ=×„ğÂ¾=²œJĆ˚Şćœ=ÛœõŞÂ=²Şć⁄=˘˝›Ð=Ýı×œĆ¼ćÞ=Ï×˛œ=Şœ˝⁄= 
 
Û¾Á∑i¼ćÌ²=Ł›²•=ş√³˝ÂşÒÈp=˘˝›pþ=×„Ćı=ñœÎˇ›þĆœ›ş˝=›²Ğœ×ğ=şÔƒ³ÈİÂ=˘Èğ=şÈàĆI=şÔŁœþ=şóœ¼Á=⁄=˘Ćı=şÔŁœÈþ=şœ½ğÁ=C
≠n³ÒÞÂ=›šğ⁄=›¼¼þÂÈ²=›²¼œÂ›Šþ=ÛœpÆ₣Þœo˝³¼ćÈˇœ›•›¼ÈwĞ=ÛœŽ˚=¼Áœ³˝þ¼ć=xenophobia=¼ćHÈ³=›pÆŞćœİÌğ⁄=›˝Å=˘˛²=³Ú›
−¼Ì¼ć=ş¼Âp=ş¼Â×œ=ŞœþœŞćœþ=şó¼=˚=ƒ¬œ¾œ›¼˝⁄=½Èğ=˘˝›×È˝=×„¼ćÈ×ÈİI=Wœ›þ=JÏˇœ›•₣}ğÌ¼ć=¼r=×ÒÈ¼ć=Ýı³›Š˝ÌĞÂœ¼ć=Ýı×œĆ¼ćÞ=≥Ş
−œI=Ûœ›½¦˝œI=Ûœ½ˇœ›²ƒ∏œÈ²=˝₣Â¼ćþ=‘Medecins du Monde’=¼œ=ÛœÈ₣›¼ć˝œ²È×¼ć=¾œĞœŞć=‘French 
Doctors’µ=˚=Û³¼ć›×È˝=¹È₣Â¼ć=²œÈ₣=×Ò¼ćÈ×Èİ=ĆþÁœ˝œ}¥=ş¼Ćı=şó¼⁄=˘Ćı=ş¼=Ï¨Èp=ŽÌÈ²œ›₣˝=Ýıj¼ćœ›¹˝œÈ¼ć¼ć=¾Ò›₣˝œ¼ć=ÛœÈ
ğœŠ²œ=şó¼=ĆÈğ˚=şĆŽ=²Şć⁄==
=
≥ˇµ=Ó=
=
þÚþÌŞć=ra›İŞćœ›¼ć=›¾á≈=ñ˝Ú›þ¼ć⁄=²¼JÝœ¼ćÝıĆı²ÌŞć=›¼¼þÂ²=ÛœÈğœŠ²œŞć=¾œĞœŞć=Ï˝œÈ²œ=Ï˝œÈ²œ=Ûœğ†œ›¼ć˝=¼Á¼Ćœ¼ćI=›˝š„=¼ćH³˝=˚=“
teleological shorthand”(Ridley) ş√³È˝Â=şÈŠþ²=−œ˝œ=Ýı›Šþ⁄=³„²œ¼ćœ¼Ú›j¼ć=ž„a›˝=›²ÈŞć=¼›ğ=Ricahard 
DawkinsJ˘¼ć=ñ˛œÁœþ=ˇ¦Èi∏¼ć=þÈþœ›¹˝=ñ˛Áœþ=›İÈ¼ćœ²œ₣=‘The Selfish Gene=˘¼ć=ñ˝«§=Ýı×œĆ¼ćÞ⁄==
=
ŽÌ²=ƒ¬œ−Â³¼ć=²Şć⁄=Ûƒ¬œ−Â³¼ć˚=²Şć⁄=ÏŠþ²œ›¼ĆÌ²=ÛÞ„ş₣›«§=ŽÌÈ²œ₣=Ï˝œÈ²œ=ğ¨Á=›ƒ∏¼ć=˝È¼ć=þp=Ýı³²Ìþ=Ć˚Şćœ¼ć=ñÈŠ«§œ¼ćþ=²Şć⁄=
ŽÌ²=›²¼œÂŠ²=˝È¼ć=²œ⁄=›²¼œÂ›Šþ=ĆŞć=²¼JÝœ¼ćÝıĆı²ÌŞć=›¼¼þÂÈ²¼ć=₣œ¹ÁÈ₣⁄=˘=ş¼Ćı=ñ˝Ð=şþÁ⁄=Dawkins=˘=›¼ĞÈŞć=Û¼İÁĆı=ş√³Ò
ÞÂ=şÈŠþ²⁄=¹œ>œ=›×ÈŞć=˘˝=›¼ĞÈŞć=×Ú›«§=Ûœ˝ĞÂÈÞ¼ć=ÝıÈsÈİÁ=›²¼Âœ›Šþ=þœa¼ć=ˇ¦Èi∏¼ć=›İÈ¼ćœ²œ₣⁄=›¼W›ä=Žœ¼ćÌ=Ó=Ûœ₣œÈ×¼ć=
şÈŠþ²¼ćHÈ³=›²¼Âœ›Šþ=˝œ₣Á=ğ¨Áş₣ÒÈĆ=Ï³ÍaÈš=Ï×¼œ¼ć=¾œ¼ć=Ï²È¼=²œ=ŽÌÈ²œ₣⁄=ş½ğþ¼ć=ŽÌÈ²œÈ₣¼ć=Ûœ¹œ¼ć=˚=³›¼ć¼œĆ˝=ñœÞÌÈ×¼ć=
şÔ˛Áœ¼Ú›u=ĆÈ¼⁄=þœÈ×¼ćI=›¼ÈİĞþ=₣œ²¼=ñŽœ›þ¼ćI=Û²Á=ğÈ¨Á=Ýı³²Ìþ=Ć¼œ¼ć=Ûœ›þÂ=›¼¼þÂÈ²¼ć=Ï₣œÜ=ÏŁœ¼ćœÈ¼=²œ⁄=˘Ćı=ÛÈ−Â=ŽÌÈ²
œ₣=ñœÞÌÈ×¼ć=ØØ=¼Á¼Ćœ¼ć=∞∞=˝È¼ć⁄=˘Ćı=ÛÈ−Â=ŽÌ²=ØØƒ¬œ−Â³¼ć∞∞⁄=×Ú›«§JÛœ˝ĞÂ˝=EcatchyF=›İÈ¼ćœ²œÈ₣¼ć=ÝıÈsİÁ=˘Ćı⁄==
=
È˝œÈ²œ=Ï˝œÈ²œ=×œİÂ›²˝=˚=₣²∑ƒœ›jt˝=›¼ŽŞćˇÈ¼Â=ÏŁœĞÞœ=˝È¼ćÞ=≥˘˝œ›¹˝=×Ú«§œ∑i=Ûœ₣œ¼ć=²ŽÈ¼ć=˘ÈşÈšµ¥ØØÈ×˛I=˘˝=₣Òğˇþ=ï



œ›∑i=¹›¼ćÈŞć=›×›_š⁄=ÏŠþ²œ¼›ŽÂþ=ŽÌ²=˝Ì¾œÈ¼=ƒ¬œ−Â³¼ć=ĆÈ¼Õ∞∞=˘Ćı=∑ƒÈ¼ć=DawkinsJ˘¼ć=İë=¼Á¼Ćœ¼ć=Ï¼œ¹ˇ₣Á=²œ=Ć˚Şćœ=ÈˇÍ¼ć¼Ž
²˝=²Şć⁄=›˝š„Ðœ=˝≠Þ=⁄= 
 
ŽÌÈ²œ₣=˘Ćı=ŽœþÌŞć=¨₣þœI=ñ¼ÞþœI=›²¼ÂŠÞ=˝È¼ćI=˘Ćı=³È−=›¼¼þÂ²=ŁÐœŞć=¥=˘Ćı¼ćH³=‘teleological 
shorthand’=ñ›þ¼œ¼ć=È¾ÈL=›¼İ×¾œÈ¼=¼Áœ˛Áœ=˝îœ›∑i˝¼ć⁄=₣È²=³ÈÜ=¼œÈğÁ=Ïİœ²œI=ØØ²œ˚Õ=Ćğ=ÏþœÕ=Ûœ¼œ¼ć=þ¼ć₣„Ž=Ï˝ÈÐ=½œ›ğ
=½œ›ğ=˝È¼ćœ⁄∞∞=þÈ¼=₣œÈž=₣œÈž=˘Ćı=˝₣Â=ñÈŞćœŽ²ÌŞć⁄=Ûþ˘¼I=≥ˇµ⁄==
=
Ýı³şÔĆœ¼ć=Ó==
×›Ð=ÝıuÚ›þ=Ó=
=
“Now, I say : human being and in general any being endowed with reason, exists as an end in 
itself, and not simply as a means to be used according to its wish by such or such a will....”  
(Immanuel Kant, “Metaphysics of Moral I, Foundations... .”) =
=
≥Ûœ₣¼ć=³›ðþ=½¼ćœ›ş=Û²„¼œÈ×¼ć=˘Ćı=Û²„¼œÈ×=på›Ð=şóœ¼Á⁄µ==
=
“We are survival machines–robot vehicles blindly programmed to preserve the selfish molecules 
known as genes. This is a truth which still fills me with astonishment. Though I have known it for 
years, I never seem to get fully used to it.” (Richard Dawkins, The Selfish Gene.) =
=
˘Ćı=Ž„›Ü=ÛÈ³¨œ=ñ˝Ðþ¼ć=thesis/antithesis=×„ğÂ¾=⁄=Ï˝œ−œ=Ï−È˝=Ï˝œ−œŞć=˘Èş›šÕ=DawkinsJ˘¼ć=selfishJ¼ćH³˝=¼Á¼Ćœ
¼ć=≥şþ˝Â¼œÞÌ=≥ˇµµI=₣œ²¼₣›∑ƒÈ«∆¼ć=›¼¼þÂ²³È−=Û›ŽÂþ=Û›þ›¼ćjÆ=İ›jÆI=¼©‚ÝıĆı²=Ýı³ƒ∏œ›³þ=şĆŽœþ±›İ›¨þ=ş₣á¬Şć¥=˘Ćı=ş¼
=ş√³È˝Â=Şœ=şÌ›₣þ=ÛœÈğœŠ²œ=şó¼=ĆÈŞćÈš 
þœ¼ć=₣È¹Á=ĆŞćÈþœ=˘˝=≥µ=J˘¼ć=Ûœ¾œş=şÖœ²=şó¼⁄=ŽÌÈ²œÈ₣¼ć=¾Ò›₣˝œ=ş√³È˝Â=Ş−œşó¼=Wœ²œŽÂ²=şó¼þI=Û∑iþ=ÛœÔ›İ˝¾œÈ¼I=
þœ¼ć=ñ¾œÈ¼¼ć=ˇ}Ì=Û›þpÆÈ₣=şĆœŞć˝=ĆÈ¼⁄= 
 
Ûœ¼ć˚=×„›Ð=ÝıuÚ›þ=Ó=
=
“And thus, without doubt, we do not understand the unconditional practical necessity of the moral 
imperative, but in any case we understand its incomprehensibility.... .”  
 
(Immanuel Kant, Metaphysics of Morals, I, Foundations... .)  
“He who understands the baboon would do more tqwards metaphysics than Locke.” (Charles 
Darwin, Notebooks.) =
=
Ûp=Locke=J˘¼ć=³›¼ć¼ÈþÂ=Kant=¼şœÈ²œ¼ć=ñ∑ƒœÈ¼=Ýœ¼ćÝıĆı²=Ûœ³›j=˝¼ćÈþ²=₣È²=ĆŞć=²œ⁄=›²š˝=Û∑i×ÂİÂÈ²¼ć=Eintrospectio
nF=₣œ¹ÁÈ₣=₣²„ĞÁŠ›¼ćÈp¼ć=ş¼Âş₣şÁœJş₣œ¹œ²JþÊ³¼ć=ñ›þ=×œİÂ›²È˝¼ć=²œ₣=ˇ¦œĆÁ=⁄==
=
DescartsJ˘¼ć=ñ¾œ¼=˝œ›ÐÈŞć=Locke=þ¼„=¼›ĆŽÂˇÈþ¼ć=ñ›þ=›˝š„₣œpœŞć=‘empirical’=×Ú›«§³œÈþ=ÝıÈ×ÁœˇÌ⁄=˘Ćı=›ĆşœÈ¼Ćı=ĆŞćÈ
þœ=þœa¼ć=²œ₣=Ýœ¼ćÝıĆı²=Ï¼Èš=›²ÈŞć›šÈğ²⁄=Ø²œI=˘˚=ŞÈ−•=²ŞćØI=ĆŞćÈþœ=ÝıĆÁ=›šğ=þœa¼ć=Ï²œÐ¼„È˝⁄=
=
Û³¼ć=³È¨=ş¼=ÏšÈÜ=È¼¼„²È˝=Ï¼œžœ¼ć=Ûœ›þÂ=Ï˝²’=Ï¼œžœ=˝›ð²=²Şć⁄=˘È×¼ć=×ğˇþ=ÛœŠ¼ćÈÞ=Ï¼İ=›˝š„=şœ₣œ›Ž˝=›¼¹œ²E 
social 
codeF=›¼›¾á≈=∑ƒÈ¼ć=³ŞÂÈ¼›¨þ⁄=₣œ²¼ş₣œÈŽ¼ć=³ÒÞÂ=Ž›Ðğþœ=ş¼ćœş›¼ć=¼Áœ˛Áœ¼ć=×„¼ćœİœ=≥şœ₣›Şć˝¾œÈ¼’µ=˘˝³œÈİ=ş›¼ćÈŞć=È¼ćÈ˛
=˘Ćı=ÛÈ³¨œ˝Úþ=ş¼ćğ=ş₣œŽ=¼Á¼ƒ∏œ=˚=³œ¼ćƒ³›¼ć˝=ş√³È˝Â¼ć=₣Òğ=şÒpş₣ÒÈĆ¼ć=Ş−œşó¼=ş√³ÒÞÂ=Ï¼œ¹=˚=¼Áœ˛Áœ=Ûˇ¦ˇ›þ¼ć=³È−=
˘˝=³œ⁄= 
 



Ï¼¼„²I=›İ√³œ\ÌI=ˇ›¼ćğœ=˘¼Ô=Ûœ¼ć˚=›¼›¼¹=Ïˇœ›«§¼ć=ŽÌÈ²œ₣=˚=ÛœŠ¼ćÞ=ş√³È˝Â=Û¹„²œ=Û›ŽÂþ=Wœ²=Ýœ¼ćÝıĆı²È˝=Ûœª…∑ƒ=˝¼ćþ⁄=
ĆÁœaI=³−=˘˛²˚=×ÌŁÂI=þÈ¼=›ð˝=³È−=³œ=Ï½ğ›š⁄=˘˝=ğÈ√¡=þÒ¼ćÌŞć=Wœ²=¼ˇğ×œ¼œ=˝¼ćœ¼ć=þœÈğ=²œ=Ï−È˝¥ØĆœa›ÐI=Ćœa›ÐI=³œI=³œI⁄
=ñÈŞćœŽ²=Û²„ŞœŞćÌ=˘Ćı=×ÚýČñ›þW=Û›¾Şœ²=ŠğÈ¼=×İÈ˝¼ć=³¼ć=×İ˝I=ñŽÈá∫¼ć=³¼ć=ñŽá∫I=İþœëÌ¼ć=³¼ć=İþœëÌKKKKI=Ûœ¼ć˚KKK=⁄==
=
è¹„=×œİÂ›²˝=₣ĆÈğ=²ŞćI=ş¼ÂpĆı=›¼¼þÂ²¼œ×ÌÈ×¼ć=ñœŞćİÓ=è²Èþ=ĆŞć=ØØ˝Ćı=ÏĆÕ=₣œ²¼=ş₣œŽ=ş√³È˝Â=ş¼=›˝š„=˘˝=ÏŠœÈÐ=¼Áœ˛Áœ=˝
¼ćÈþ=Èþœ=³œ¼ćš=²œ⁄=þÈ¼=˝¼ćšÐœ=˝Ì’∞∞¥=‰¹ŞÂ=şĆ˝œÈ¼ć=èÈ²=ÏŞÈþ=ĆÈ¼⁄==
=
è¹„=‰¹ŞÂ=²ŞćI=ïœ›∑i=ƒ¬Ì˝œÈ¼ćI=˘˛È²œ=¼„›ž›²=¼ğœŞć=ş×=ñÇ›þ=Û³›¼ćĆœŞÂ⁄=Ýœ¼ćÝıĆı²=ƒ¬ŞćÔ=˘=›¼ĞÈŞć=Ûœ×İÂ⁄=ñÈŞćœŽ²₣Èþœ=ş¼ćğI=
ƒ³«§¾œÈ¼=¼ğÈþ²I=ØØÛœ›₣=˘˛È²œ=¼„›ž›²I=¾›¼ĞÁÈþ=ĆŞćþ=˘¼ć=¼Áœ˛Áœ=şó¼=ĆÈ¼⁄∞∞=Francis 
Crick=J˘¼ć=›²Ž=ñ∑ƒœ›¼þ=˘˝=ØØş„à¼ć∞∞=₣ÈÝğ=≥³ÒÈ¼Â=Ýı›ôø›˛þ=comma-free 
code=µ=ş√³È˝Â=ƒ¬_šI=şþ˝Â=×Ú›«§=ÝıÊ˝˝Ú«§=Ýı×œĆ¼ćÞ=Ó=“The argumesnts and assumptions which we have had 
to employ to deduce this code are too precarious for us to feel much confidence in it on purely 
theoritical grounds... .” =
=
þœa¼ć=ÛþÌ¼=elegant 
₣ÈÝğ=ÏİÈĞ=ïœ∑i=ñ₣œ›²þ=˚=Û²Á=ş₣œ¹œ²=˝œŞÂ˝¼ćÌ=Ćğ⁄=³¼ćÌ¨œ₣œ¹ÁÈ₣=ïœ›∑i=ñ₣œÈÞ¼ć=şóœ¼Áþœ=≥Şœ¼ć=ÏþœŞćœ>œ=×œİÂ›²˝È×¼ć=¼ć
œ˛Èþ=ĆŞć=²œ⁄µ=›¼WœÈ²=Û³›¼ćĆœŞÂ⁄=Û²Á−œ=İëş¼Âƒ¬=ñÈªΩ¼ć=İëş¼Âƒ¬=Ýıj¼ć=³„\Ì¾Òþ=ĆÈŞć=˚Ïð⁄=›¼WœÈ²¼ć=›¼³„ğ=İ›jÆ¼ć=ˇ¾Ì¼ć=
ÝıÊş=˘Ćı˛œÈ²Ćı¥=ïœ›∑i=ñ₣œÞ=şó¼⁄= 
 
›¼Ôİ=İþœëÌ¼ć=ÏİÈĞ=E.O.Wilson=›ğ˛Èš²I==
=
“Had Kant, Moore and Rawls known modern biology and experimental psyshology they might not 
have reasoned as they did. Yet as this century closes, transcendentalism remains firm in the 
heart, not of just religious believers but also of countless scholars in social sciences and 
humanities, who, like Moore and Rawls, have chosen to insulate their thinking from the natural 
sciences.” (Consilience) =
=
ÝıŽœÈ²=˝œğJÈƒ¯œþ=³œ›Ü=›×ÈŞć=˝œhÐJÏ˝=³œ˝Üœ˚=˝È¼ć=¼ğğœ₣I=ØØöÈuŞć=Ćı√∫œ²„ÈŞćğ=¼œ¼„I=ÛœĆı²¶œĆı²ÌŞć=ÛœÈ³›¨˝þœ¼œ×=˘Èş=
Ûœ³²œ¼ć=space and time=²œ₣˝=categories=Şœ=Ûœ³²œ¼ć=₣Èþ=Enon-
dynamicF=Ï¼¹Ü˝=˛œ›¼ćŽ=ĆÈŞć=ÏˇÈš⁄=Ûœ¼ć=²¼Ýœ¼ćÝıĆı²ÌŞć=şÖœ²Ì=ÛœÈğœ˝ş√³œÈþ=Ûœ³²œ¼ć=Categorical 
imperatives=ş√¬›ğþ=‰²›þ˝=›¼¹œ²=›˝¼ć˝₣=ÏŞ²=³œÔè=Ï×˛œÈ_š⁄=þÈ¼=˝Ì=ŽœÈ²²I=Û›∑ƒn³ÌÜœ=ğœŁ¼˝œ¼ćÌ=þ„Ò¼ćÌŞćJþÚĞºœ=₣œ²¼=
ÏŠþ²œŞć=˘þ=×ÚýČ₣Òğ=ÏŞ=Ûœ³²œ¼ć=›İĞÁ¼Úà=şĆÈŽ=ñ¾œ¼=Ćœ¼ćœÈ¼=²œ⁄∞∞=
=
›þ›²=Ûœ₣œ¼ć=˝−œŞć=˝œ²=›×Èğ²=²œ⁄== = =



¼œłœ›ğ=₣¹Á›¼jI=ÛœoÈ˝›Ñ˝þœ=˚=›¼³ŞÂÈŞć¼ć=¾Ò›₣˝œ=

›İ¼²œ¼ćœŞćÞ=¼ćœŞć=
=
⁄⁄æ˘˝æ⁄⁄ 
Û›¹˝œÔİ=¼œłœ›ğ=›˝=pÆ₣İ=ÛœoÈ˝›Ñ˝=ĆÈŞć=³ÈÜÈšI=˘₣²þ¼ćπ‘ªΩ=›²ÈŞć=›¼È¼Š²œ=˝¼ćÈþ=ÏˇÈğ=π‘−È₣Ćı=×„›Ð=₣„˛ÁJİÈë¼ćŽœþœ−Â=
˘¼Ô=¼ÁjÆœ−Â=ƒ³«§=˝¼ćœ=×¼ć˝œ¼ć⁄=ØØÛ›¹˝œÔİ¼œłœ›ğ∞∞=¼ğÈþ=˝œÈ×¼ć=˝−œ=¾œ¼›š’=Ï˝œ²=Ï˝œ²=₣È²œ¾œ¼=þ−œ=ÛœŠ¼ćÞØØÛœoÈ˝›
Ñ˝þœ∞∞J¼ć=›²›õþ=ğ¨Þ’=
×ÌŁÂ=ŽÌ¼È²¼ć=Û›¾Wþœ=Ï−È˝=Ûœ₣œ¼ć=¹œ¼ćÞœ=ÏŞ=Ş˛²=Ûœ₣¼ćœÛ›¹˝œÔİ=¼œłœ›ğ¼ć=˝−œ=¼›ğ=¼œ=¾œ›¼=¼œ=Ïş=ş√³È˝Â=›ğ›˛=þ˛²=π‘
˝Úþ³È¨=Şœ¼ćœ=ØØÛ›¹˝œÔİ∞∞=¼œłœ›ğ=þœÈ×¼ć=˝−œ=Ûœ₣œÈ×¼ć₣È²=−œÈ˝=²œ⁄=ŠœĞÌI=ÏŽÈğI=₣œ›žI=ÏŽœğœI=˝œ›¼ćˇ¼ćI=›₣›ƒ~I=ƒ„∆ğJ˝ÈğÈ
Ž²œJŞœ˚Şćœ=›žJ¼ÝıI=¼›∑ƒJÏžœ³Üœ=˘¼Ô=˛œÈğ¼ć=×„¹œ¼ć=Ï−È˝=ŞœÈ×¼ć=²ˇ¼ćJÝıá≈ŞćÈ²¼ć²œÈ₣=¼œ¼ć¼œ¼ć=ÝıÈ_š×=˝¼ćœ=ĆÈ_š=þœ¼ćœI=˛›²¼ć
=Û−¼œ=˝ğ˝œ¼ć˛œ²œ¼ć=₣Ž„¼ćI›½›¼ć˚ŞćœğœI=ÏŞÍ²˝₣ÂÌI=Û˝›ÜŞćœ=¼œ=Ýı[ŽÌ¼Ì=¼œ=³œþ˝„Üœ›²ƒ~Ì³„≠Ğ¥=¼œÔğœ=þœÈ×¼ć=₣œþÚ¾œĞœ=ĆÈ
ğ˚=˘ş¼=ÛœÈğœŠ²œŞć=þœ¼ćœ=A›ŠÊØØÛ›¹˝œÔİ∞∞=¼œłœ›ğ¼ć=₣È¹Á=Û∑i¾„ÂjÆ=ĆŞć⁄=ÛœşÈğÛœÈğœŠ²œ=Şaœ¼ćœ=˝È¼ć²=Û−¼œ=Ïş=›¼ĞÈŞć=Şa
œ¼ćœ=ÏğÈ˛²=˘¼Ô=þaœÈ×¼ć=Ïş=ş¼ÛœÈğœŠ²œ=Şaœ¼ćœ=ÏİœÈ²²=¼œ=Ïş=ş¼=Ïğ˛œ=³ÈÜ²I=þaœ¼ćœ=π‘œŞć=ş˝ÈğĆış₣œÈŽ¼ć=˘˝Ðœ=›¼ÈİĞ=∑ƒÈ¼ć
¼ć=Û›¹¼œşÌ⁄=˘a¼ćœ=¼œ¼„=¼œ=¾{Èğœ˝I=Û›¹˝œÔİĆı˘ÈşÈš²=›³þÚ³„≠ÈĞ¼ć=şÒÈp=˙›þĆÁƒ¬Ì˝Úþ=ØØÝıaŠ„=Žœþ∞∞Ï−È˝I=ş₣œŽþÈjt¼ć=¾œĞœ
Şć=˘a¼ćœ=›²√≈₣¹Á›¼j=¼œ=₣¹Á›¼j=ÏöÞÌ¼ć=₣œ²„Ğ⁄≥Ýı_Š›¼jÈ×¼ć=˘aÈ×¼ć=₣È¹Á=¹¼ć›š=²œI=˝œ¼ćÞ=˘ş¼=ÛœÈğœŠ²œŞć=þaœ¼ćœ=A›ŠÊ˝œğ=¼ÁŞć
=˝È¼ć²µ⁄=˘a¼ćœ=˝₣È¼›İ=›İ›¨þI=Ï˝Ýı=Ï˝Ýı=˛„¼ĆıÝı_Š›İ›¨þI=˝œÈ¼ćœ=˝œÈ¼ćœ=Ï×İ›¼È×Èİ=ˇþœˇ›þ˚=ÛœÈš⁄=›˝Å=˘a¼ćœ›²õŞćĆı=şÔ
˛Áœ¼ć=›ĆşœÈ¼=ØØÛ›¹˝œÔİ∞∞=¼œłœ›ğ=²²I=Ş›×˚=ÛÈ²˝ş₣ÈŞć=˘aÈ×¼ć=›¼ÈİĞ=ş₣şÁœC›ğÈ˝=˘a¼ćœ=Û›¹˝œÔİ=¼œłœ›ğ¼ć=ş₣şÁœ=¼Èğ=Û
−¼œÏ¾È¼=›²ÈŽÈ×¼ć=Ï∑ƒœ˝=Ï×²⁄=Ï×İ=ƒ¬œ¹Ì²=≥˘¼Ô=¼LÈ×İ=›¼¾jÆµ=Ć¼œ¼ćÛ¹ÂİþœëÌ=³È¼ć˚=³›õ₣¼ÈL=Şaœ¼ćœ=¼œ∑ƒÈ¼=ØØÛ›¹˝œÔİ∞∞
¼œłœ›ğI=ØØpÆ₣İ=ÛœoÈ˝›Ñ˝=ĆÈŞć=Şœ˚Şćœ∞∞=Ï₣œÈÐĆı=þaœÈ×¼ć›¼ÈİĞ=ğ¨Þ=¼œ=ş₣şÁœ=²Şć⁄=›ÐaÈ˝=−œ˝œÐœĆı=þaœÈ×¼ć=ŽÌ¼È²¼ć=π‘−₣˘¼
Ô=π‘¹œ²=ş₣şÁœ¥=˘¼Ô=þœ¼ćĆı=Û¼₣=şþÂ=›ĆÈşÈ¼=×„∞È¼ğœÏ³Ð¾¼ćœ¼ć=₣Èþœ=˛œ×ÁI=₣œ−œ¼ć=˚³È¼ć=›²¾Â¼ćÈŞœˇÁ=šœÝı›²I=ÏšÈğÈ₣ÈŞćÈ×
¼ć›˝š„Ðœ=Û∑iþ=›İ¨œ¼ć=Ûœ\œ₣I=¼Áœ›¹Èþ=›Š›˝Êşœ=˘¼Ô=×œ˚ŞćœĆıI›²þÁÎ²›₣›j˝=π‘ÈŞćœŽ²=Ï₣ÐœÈ²œ¼ć=˘˝Ðœ=›²¾Â¼ćÈŞœˇÁ=¼Á¼ƒ∏œI=˘
ş¼¹œàœ=›²ÈŞćĆı=þaœ¼ćœ=›¼³ŞÂ∑ƒ⁄=›¼›¾á≈=şÒp=Ï−È˝=ŞþÐ„˝„=˛¼¼ć=³œĆıIşœ¼ćœ=¾œ¼ćÈþ=˘Ćı=×„¼ć¼ƒ∏È×¼ć=şÔ˛Áœ=è¹„=¼œÜÈš=²œI=þœÈ×¼ć=ş
œ₣È²=ÛœÈğœ¼ćÏ˝œÈ²œ=›ŠĆÆ˚=›¼ÈİĞ=Ï×˛œ=ŞœÈ_š=²œ⁄=˘Ćı=›ĆÈşÈ¼=³›õ₣¼L=Ï₣œÈÐĆı=¼Á›þpÆ₣=²Şć⁄¼¼ćÔ=Û›¹˝œÔİ=₣œ²„Ğ=Şaœ¼ćœ=ş₣
˝œğÌ²=³›õ₣¼LÌŞć=ş₣œÈŽ¼ć=˘¼ÔÛœ−ÂJ¼ćœ›«§∂˝=¼Á¼ƒ∏œ¼ć=›²ÈŠ¼ć=þğœ¼ć=¼œ›şàœI=þaœÈ×¼ćÛ¼ƒ∏œ=¾œ¼ćÈþ¼ć=ÛœÈ¼ćœ=Ï¼İ=˝ÈŞć˝›Ð=¼ćœÈ
ŽÁ¼ć=þ„ğ²œŞć=¼þÂ₣œÈ²=ÛœÈ¼ćœ×„›¼ÂĞĆ⁄=›ÐaÈ˝=−œ˝œ¼ć=π‘ÈŞćœŽÈ²Ćı=þaœÈ×¼ć=×¼ć˝œ¼ć=şœłœ›þI=şĆÈŞœˇIş₣œŽ¼Á¼ƒ∏œ¼ć=³ÈÜœ›İÈ×¼ć=şÈ
L=ÛœoÌŞćþœ⁄=ÛœoÈ˝›Ñ˝þœ¼ć=›¼ğœş=þaœÈ×¼ćÏ¨Èp=π‘œŞć=Û˝®²ÌŞć⁄=
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⁄⁄=›þ²⁄⁄=
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ş¼=³œ˚Şćœ=ŞœŞć=²œ¥şó¼þ=Û›¼¾jÆ=¼ÈL¼ć=π‘œŞć=˘˝JþÚþÌŞćœÔİ=Û›¹¼œşÌ=ÏşĆı=₣Ćœ›¼³ŞÂÈŞć›¼ğ„ä=ĆŞć⁄=›˝Å=Ûœ¼ć˚=¼œ›˝=›šğ⁄
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ÈŞćş₣œŽ›¼πøÈ¼¼ć=Ûœ×ÈİÂ=Ûœ˝Ú«§=ĆÈŞć=ž„a›˝¼ć=³−=Ï¼Èš›šÈğ²I=þaœÈ×¼ć₣„˛Á=×ğ›Ð=ƒ¬œ¹Ì²þœ¼ć=³È¼ć=ÛœĆı²şLþ=³È−=¨₣þœ¼ć=İ›¼ć˝
=Ć¼œ¼ć=³−=Ï¼Èš›²Èğ²⁄=˝›₣Ýı›²¶=×ğ=ĞœÈÐ¼ć=×İÈ˝=×„¾œÈˇ=›¼¾jÆ=ĆÈŞć=ŞœŞć=û=›˝Åþœ¼ć=ÛœÈˇĆı=³œ›ÐÂ¼ć=₣„˛Á=Ï²þœ¼ćœ=şœ₣Á¼œÈ×
¼ć=ÏŁœ›Ğþ=Ûœ×İÂ=›¼şŽÂ²›×ÈŞć›šÈğ²⁄=˝›₣Ýı›²¶È×¼ć=›¾þÈ¼ć=ÏŞ=ƒ¬®şÔ˛Á˝=¼Á›jÆ=þaœÈ×¼ćÛœÈˇ˝œ¼ć=¹Áœ²¹œ¼ćÞœ=˘È˝¼œÈ¼ć=šœÜÈ
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˝ÌÞÂ=ˇdÌ=Ï−È˝Ýıuœ¼ć=˝È¼ć=¼ÚĆj¼ć=₣œ²¼ş₣œÈŽ¼ć=π‘›þ=˝ğÁœÞ˝œ₣Ì=˝È¼ć=ÏþœÈğ⁄=¼LÌŞćÏ¼ćÈ²şaœşI=þœ¼ć³¼ć=ƒ¬œ¹Ì²þœ=ÛœÈàœğ²=˘
¼Ô=þœ¼ć³È¼ć=şœ₣Á¼œÈ×¼ć=π‘¾œ¼¼œłœ›ğ=þ≠Þþ≠ÞÌÈ×¼ć=›ŠjÈ˝=˘˝ş₣ÈŞć=ÛœoÈ˝›Ñ˝þœI=¨„{₣²ƒ∆þœ=˚Û³ĆÆ„›þ=Ï−È˝=ÛÈ²˝Ðœ=
₣„jÆ=˝È¼ć›šğ⁄=²˝İœğ=ÛœÈàœğ²=¾„ğ=³È−=ÏˇÈğ˚=þœ¼ć›¾þÈ¼ć=›˝š„Ðœ=Ûœ×İÂ¼œÈ×¼ć=¾¿Ωœ¼ÈİĞ=Ïπ‘¼ćÞœ=›ĆÈşÈ¼=˝œŽ˝È¼ć›šğ⁄=
¼ćœ«§∂İ›jÆ¼ć=›²¼ć†„İ=›²›¼ÂÈ¼˝Ì=π‘ÈŞćœÈˇ=ÏşÛœÈàœğ²È˝=›ĆÔƒ¯¾œÈ¼=›²›«³«§=˝¼ćœ=ĆŞć⁄=þœ¼ć³¼ć=ˇþ=›¼İ=¼šÈ¼ć=³›õ₣¼ÈLÏ˝œÈ²œ=Ï
¨ÈpĆı=Ï˝œÈ²œ=Ûœ×İÂ¼œ×Ì=ÛœÈàœğ²=Ï×˛œ=Ï×Şć=›²⁄=˝ÈğÈŽJƒ„∆ÈğIÏğ˛˝J›İ®ÌJşœ›Ć›þÁ˝=₣ĆÈğI=ş¼ć˝œ¼ćÌ=Ï¼ş¼ć˝œ¼ćÌ=×äÈ¼ćI=₣¹
Á›¼j=˘¼Ô›²√≈₣¹Á›¼j=ş₣œÈŽ=˘˝=ş¼Â¼Áœ³Ì=è¾²œ›∑ƒ˝=İÒ²Áþœ=›¼∑ƒœ¼ć=ğœ¾˝È¼ćÈš⁄=ş₣˝œğÌ²=₣¹Á›¼j=˘¼Ô=›²√≈₣¹Á›¼j=ş₣œÈŽ=
ÛœoÈ˝›Ñ˝þœ¼ć=π‘œ¼ğÁ=˘›¼ćÛ²Áþ₣=½ğ⁄=
ş˝ÈğĆı=ŽœÈ²²=ˇþ=›¼İ=¼š¼ć=¹È¼ć=³›õ₣¼ÈL=›İ¨œ¼Á¼ƒ∏œ˝Ì={åþĆœÈ¼ć=›²√≈ˇœ₣Ì⁄=Û¼İÁ=˘=Ï×Èİ=›İ¨œ¼Á¼ƒ∏œ=Ï˝œÈ²œ=›×²Ćı=˛„¼
×ÚýČ₣Òğ=›šğ=²œ⁄=›˝Å=ƒ¬œ¹Ì²þœ=ğœÈ¾¼ć=³ÒÈ¼Â=˘¼Ô=þœ¼ć³¼ć˚=›˝š„˝œğ›İ¨œ¼ć=Û∑iþ=˘˝Ðœ=₣œ²=˘¼Ô=›İ¨˝=˚=šœpÈ×¼ć=₣È¹Á=¸›
ŠþÁÈ¼œ¹π‘›þ›•þ=›šğ⁄=ƒ„∆ğI=˝ÈğŽI=›¼ª…›¼×ÁœğÈŞć=¼r=›İ¨˝Ćı=›¼ÈİĞŞm=›²ÈŞć=šœpJšœpÌÈ×¼ć=³ÜœÈþ²I=›İ¨˝J›İ›¨˝œÈ×¼ć=şÈ
L=šœpJšœpÌÈ×¼ćöuœ¼ć=˘¼Ô=Ïƒ≈ÈĆ¼ć=ş√³˝Â=›šğ⁄=šœp=˘¼Ô=Û¹Áœ³˝=›ĆÈşÈ¼=˝ÈŞć˝=×İ˝=¹È¼ć=˘ĆıÛ¼ƒ∏œ¼ć=şÈL=Ûœ₣œ¼ć=π‘þÁ¨=
³›¼ćŠŞć=›šğ⁄=ˇþ=›¼İ=¼šÈ¼ć=˘›Ðπ‘œŞć=ƒ∫Ú›þÈþ=³ŞÂ¼›şþ=ĆÈŞćÈš⁄=¼Á›þpÆ₣=Û¼İÁĆı=ÛœÈšI=›˝Å=þœ¼Á›þpÆ₣=₣œp⁄=˘˛²=¼r=›İ¨
˝Ćı=˝îœÈş=³œðÁ=›¼ĞŞć=Şm=˝È¼ć=²œ=³›ÜÈŞćπ‘œĆıÈ¾Ð=›ÐÝıİ›²¼ć=¼Á¼şœ=˛„Èğ=›¼∑ƒ¼ć=Û−Â=Ýı³œŽÂ²=˝È¼ć²⁄³¼ćÌ¨œŞć=ÝıjÌÞÂ=Ć˚Şćœ¼ć=ÝıÈ
sÈİÁ=¼œ=¾œğ=½Èğ¼ć=Ž²Á=šœpšœpÌ¼ćœ=Ïş˛œÈ²¾ÌÜ=˝È¼ć=¼ÈÐI=›˝Å=˘Ćı=³›¼ćÈ¼Èİ=öuœ=¼œ=Ïƒ≈ÈĆ¼ć=¼œ=›²¾Â¼ćÈŞœˇÁÛœoÌŞćş√³È˝Â
¼ć=Ï˝œÈ²œ=ƒ∏œ²=Ï²Ćı⁄=₣œ²¼ÌŞć=ÛœşL=¼œ=şÔşÚ›þ¼ć=ƒ∏œ²›²ÈŞćÈš=¼œŽœ›¼ć=ş√³˝Â⁄=è¹„=šœp›İ¨È˝¼ć=ş√³˝Â=›¼˝Úþ=ĆŞć›²æûæšœpÈ×¼ć
=₣È¹Á˚=π‘Ì›þ=şĆÈŞœˇ=¼Ö„Èn¼ć=ƒ∏œÈ²=˘ÈşÈš=π‘¼ğπ‘›þÈŞœ›ˇþœ=˘¼Ô=ÏöÞÌÈ¾×⁄=³œ›¼ć¼œ›¼ć˝=›¼jJşœ₣È−ÂÁ¼ć=ÏŽœÈ¼ć=Şœ¼ćœĆıÔÈ¼ć›ŽJ
₣œ¹ÁÈ₣=ÛœˇœÈˇœÜœ=³Üœ¼ć=ş„ÈŞœˇ=³œŞć=þœÈ×¼ć=ÏŠœÈ˛=¼œÔğœ=₣œ¹ÁÈ₣³Üœ=šœpšœpÌ¼ćœ=›²√≈∑ƒÈ¼ć¼ć=ŽÌ¼⁄=ÝıjÆ=˚³È¼ć¼ć=∑ƒÈ¼ć¼ć=ĆıÔÈ¼ć›
Ž¼„›ğ=Ûœ˚ÜœÈ²œ=þ≠Þþ≠ÞÌÈ×¼ć=₣È¹Á=π‘¼ğ=π‘›þÈŞœ›ˇþœ=Ï˝=˝œÈ˝ğÁœÔ=Ï₣È¼ć=˚³È¼ć=ÝıðÈþ=³œÈ¼ć⁄=þœÈ×¼ć=₣È¹Á=ƒ∏œŞćÌ=ş˛Á=¼œ=Ï
şÍĆœ×ÂÁ˛„¼Ćı=×„ğÂ¾⁄=Ûœ¼ć=Şœ¼ćœ=›²ÈŠ=¼ćÈŞć=Ïˇğ=þœ¼ćœ=è¹„=ĆÌ²√∫²ÁþœŞć=Ï¾œÈˇ²œI=þœÈ×¼ć=Û∑i¿øÂœ›²=¼ćH³=Ï²Şć=ÛœÈpÆœÈİI=›ĆÔşœ=³¼ć
œŞćÞþœŞćI=þœ¼ćœşĆÈŽĆı=¹qÔşœo˝=›pÆŞćœ˝È₣Â=Ûœ˝Ú«§=ĆŞć⁄=˘˛²˝œ¼ć=Ûœˇ¦œşÌ=¼ćœŽÎ²›þ˝×ğC›ğI=þ≠Þ=¼œ=šœp=şÔˇðÈ²¼ć=˘¼ćœĆı
=ĆÈŞć=˚Èð=¼Á¼ĆœŞÂ=Ýı³œ×œ²⁄=¼þÂ₣œÈ²Ûœ₣œÈ×¼ć=›İ¨œŽˇÈþ¼ć=³›¼ćÈ¼İ=þ≠Þ=›ŠÈj¼ć=ş„ƒ∏=›¼˝œÈİ¼ć=³È¨₣œ¼ćœo˝⁄ 
˘›Ð˚=Ï¼œžœ=×¼ć˝œ¼ć=ÏŞ=ˇþ=×„∞=×İÈ˝=³›õ₣¼ÈL=₣¹Á›¼j˘¼Ô=þœÈ×¼ć=Û²„ş¼ćÈÞ=›²√≈₣¹Á›¼j=ş₣œÈŽ=ÏŞ=ÛœoÈ˝›Ñ˝þœ=π‘¼ğ=ĆÈ
ŞćÝıÈðÈšI=þœ¼ć=˝œ¼ćÞ=˘˝›×È˝=ÏŞ₣²=³Ò¼Â¼þÌÂ×İ˝C›ğ¼ć=Û¼¨ŞćÌ=Ýıj¼ćœ›¹˝œ¼ć=Ïþ₣²Ćı=Û²Á›×È˝=ş₣˝œğÌ²=›¼ª…¼Áœ³Ì²œ²œ=π‘¼ğ
=Šœ³⁄=›¼ª…œŞćÈ²¼ć=½Èğ=Ûœ₣œÈ×¼ć=Ûœ×İÂĆÌ²=ŽÌ¼²Şœpœ¼ć=˚³È¼ć¼œĆıÈ¼ć¼ćI=›¼ÈİĞ=˝È¼ć=ÛœÈ₣›¼ć˝œ¼ćI=π‘¾œ¼={åþ=›¼∑ƒœ¼ć=ğœ¾˝È¼ćÈ



š⁄=Ûœ₣œÈ×¼ć=þ≠Þ=π‘ŽÈá∫¼ć=₣È¹Á=Şœ¼ćœ=þœÈ×¼ć=Û¹Á¼şœŞćœ›ŽÂþ›¼×Áœ=˘¼Ô=π‘ÈŞćœˇ=›²³„Þþœ¼ć=şœ₣È−ÂÁ=ĆŞćÈþœ=˘Ćı=Ï×Èİ¼ć=₣È¹ÁĆı=²
þ„²=˘˝şœ₣œ›Ž˝JşœÔƒÚ∆›þ˝=Žœˇ¼ćÈÞ=Ï²þÚn=›×Èþ=³œ¼ćþ=þœ¼ćœ=π‘œŞć=ş˝ÈğĆış„ÈŞœˇ=³œ˚Şćœ=₣œp=˘=Ï×İ=þÁœˇ=˝È¼ć=ÛœÈ₣›¼ć˝œŞć=
¼œ=Û²Á=Ï˝œÈ²œ=π‘œŠ„ÈŞÂ¼ćÏ×Èİ=ŠÈğ=ŞœÈ_š⁄=˘Ćı=ÏšÈğÈ₣ÈŞćÈ×¼ć=₣œJ¼œ¼œI=³›¼ć¼œ¼ćJ³›¼ćŽ²I=›İ¨˝=¼œÛ²Á=¼„›uŽÌ¼Ì¼ćœ=Ï˝œÈ²œ=ş
₣ÈŞćĆı=ÏŠ«§œ=˝È¼ć²›²=þœÈ×¼ć=Ï¼œžœÈþ=ÏŞ=Ï×İ˘¼Ô=Ï×İ¼œşÌ¼ć=π‘›þ=þœÈ×¼ć=ˇ¾Ì¼ć=×œ›Şćn=ÛœÈšI=ÏŞ=π‘Ì›þIÏπ‘₣I=ş˛ÁI=şĆÈŞœˇ=¼›
Zþ=ŽÌ¼È²¼ć=›²ÓşLþœ=˚=İÒ²ÁþœÈ¼œ¹=›¼jJπ‘›þ³›j›×ÈŞć=¾¼ćœÈ²œ=ŞœŞć=²œI=ÏŞ=›¼ğœş¼ÁşÈ²=²ŞćI=ÏşÍĆœ×ÂÁI=Ïş¼œ=˘¼Ô=şÚ›«§¼ć›¾þ
¼ć=›×ÈŞćĆı=ƒ∏œŞćÌ=Ûœ²Èà¼ć=Û›¾Wþœ=Ï₣ğœ=şó¼⁄=ˇþ=π‘œŞć=×„›Ðπ‘Žá∫=Ûœ¹„›²˝=π‘Šœ¼ć₣œ¹ÁÈ₣¼ć=¼›ğ⁄=×Ò¼ć×İÂÈ²¼ć=Ï²İœ=˘˝›×È˝₣²²
=¼œ=›Š∑iÈ²¼ć=ş₣œ›Ć›þ=Ł›ÐÈŞć=¼Á›jÆÈ˝=π‘œŞć=›²›«´Şć=×İÂÈ˝³ŞÂ¼›şþ=˝È¼ćI=Û²Á›×È˝=π‘œŠ„ŞÂI=Ï¾œˇ›¼ğœş=˘¼Ô=ğŁ„›Šjπ‘È₣œÈ×¼ć=¼ć›
Lğœ=š›¼=Ï×›˛ÈŞć=þ≠Þ=₣²È˝=Ïğœ¾Ì=˘¼Ô=₣›þïœ∑i=˝È¼ć⁄›²×Âœ›Şćn=Ïğœğ„³þœ¼ć=˘¼Ô=Ïğœ¾=Ï₣Ðœ¼œ¼ć=Ž²Á=²Ì›þÈ¼œ¹ĆÌ²=›pÆŞćœ˝
ğœÈ³¼ćĆıÖ²=Ï₣Èğ=şÔ¼œ×³Èp¼ć=³Ú•œŞćI=₣œ›şÈ˝I=şœäœ›ĆÈ˝I=þ−œ˝›−þ=²œ²œşœÔƒÚ∆›þ˝=Û²„•œÈ²I=˘¼Ô=şÈ¼Âœ³›¼ć=›¼Wœ³È²¼ć=šŞćğ
œÈ³⁄=ŽÌ¼È²¼ć=ÝıÈsİÁ˝Ì=þœ=›²ÈŞć=›Š∑iœ=Ïþœ=×ÒÈ¼ć¼ć=˝−œI=˘˝Èp=¼Èş=²œ²œ=›¼ĞÈŞć¾œ¼›¼›²₣ŞćI=ƒ∫Ú›þJÛ›¾Wþœ¼ć=Ûœ×œ²π‘×œ²I=Ïƒ¯
½=ÏşÍĆœ×ÂÁ›ƒ≈Gˇœğˇ®=˝¼ćÈþ˚=ÏÐ›ğ›¾İÈ²¼ć=Ï²İœˇ¦∑ƒ=₣œ²„Ğ¼ćœ=pÆ₣İ=¾„Èğ=ŞœÈ_š⁄¼Çþ=›¼ª…œŞćÈ²¼ć=½Èğ=›¼Èª…¼ć=şÈL=˝„Ð„›√¬þ
œ=¼œÜœ¼ć=¼×Èğ=Şœ=pÆÈ₣Ćıπ‘¼ğ=ĆÈŞć=ÝıðÈš=þœ=Ćğ=¼Á›jÆJ₣œ²„ÈĞ¼ć=ş¼›˝š„=Ï−È˝=›¼›_šá≈Û›∑ƒn⁄ 
¼Çþ=ÛœoÈ˝›Ñ˝þœ¼ć=π‘−₣=¼›ğ=₣œ²¼ÌŞć=ş√³˝Â⁄=³›õÈ₣ÏŞ˛œÈ²Ćı=Û¹Áœ³²œ=şÒÈp=›˝š„˝œğ=Ï−È˝›š=Ïş˛œÈ²Ćı=π‘˝Ú›þI=³›¼ć¼œ¼ć=
˘¼Ôş₣œŽ=Ï−È˝=¼Á›jÆ¼ć=Ûœ›o˝=›¼›_šá≈þœ¼ć=˘¼Ô=þ@œþ=ş₣şÁœ¼ć=¼Áœ›ä=˘¼Ôπ‘œ¼ğÁ=Ï×È˛=›¼Ğœ›×þ=ĆÈŞć›š⁄=˛„¼=şœ₣œ²Á=˝œ¼ćÈ
ÞĆı=ƒ¬œ₣Ìƒ~ÌJ¼ćş√³˝ÂÈš×I=³›¼ć¼œ¼ć=Ï¾Èł=Şœ˚ŞćœI=π‘ŽÈá∫¼ć=şÈL=π‘ŽÈá∫¼ć›¼È¼ćœ¹I=¼Ö„Èn¼ć=Û¼şœ²=¼œÈ¼ć=¼œÈ¼ć=Ï×È˛=›˝š„Ðœ=¼„žÈþ
=›İÈ˛›šØØ³Ú›−¼Ì¼ć=ˇ¾Ì¼ć=Ûş„È˛∞∞J¼ć=˝−œ⁄=˘˝›Ð=›²þœ∑i›²¼ćœ²à=Û›¾Wþœ¼ć=ÝıÈôø˛=˝›¼ć⁄=₣œ›˝Â²=Ï×Èİ=π‘İœ∑i=₣ĆœşœˇÈ¼ć¼ć˝ÒÈğ
=˘˝›Ð=›¼ª…›¼×ÁœğÈŞć=Û¹Áœ³²œ¼ć=›²₣i~ÈÞ=˝ÈŞć˝=₣œÈş¼ć=Ž²Á=ş³›¼ć¼œÈ¼ć›ˇÈŞć›š⁄=şœˇ¼ćþÌÈ¼ć¼ć=³œİ=¹È¼ć=›¼ª…›¼×ÁœğÈŞć¼ć=˝Áœ√³œ
ş=˘¼Ô=šœpšœpÌÈ×¼ć¼œşƒ∏œ²⁄=þÌÈ¼ć¼ć=ş₣þğ=Ž›₣=Ï−È˝=ÝıÈð=ÏˇÈš=˝₣ğœ=Ïğ¼„¼ć=Ï¨þ¾›þÂ=³œĆœÈÜ¼ć=şœ›¼ćI=˚³È¼ćĆı=Ûœşğ=İ
Ć¼ćI=Ïş˛œÈ²=₣œž¼ÈŞćşÌ=˘¼Ô=›¼j¼œ²È×¼ć›²¼œş⁄=Û¹Áœ³˝¼ćœ=π‘œŞć=ş˝Èğ=ş„à¼ć=İĆ¼ć›ÐÈþ=˘˝=˘˝›Ð=¼œ›ÜJ¼œˇœ²›²ÈŞć=˘˝œ=Û−
¼œ=ƒ¬œ₣Ìƒ~Ì=×„ŽÈ²=−œÈ˝²⁄=›¼ª…›¼×ÁœğŞć=˝þÚÂ³¨=Ûœ₣œÈ×¼ćŽ²Á=˚³È¼ć=İĆÈ¼ć=−œ˝¼œ¼ć=¼Á¼ƒ∏œ=˝¼ćÈğ˚=Ûœ₣¼ćœ=Ïƒ¬_šœŞć=šœp=³œÜœ
ÈþĆı˘˝›Ð=½îÁœÐ=¾œÜœ=›²Ćı⁄=˘˝›×²=Ûœ₣œ¼ć=˘˝=šœÈp¼ć=›³þœI=›þ›²˚=˙›¼ª…›¼×ÁœğÈŞć¼ć=Û¹Áœ³˝I=þaœ¼ć=ˇÚÈĆ=Ûœ₣œÈ˝=ŠœÈŞć¼ć=›²
₣i~Þ=˝¼ćÈğ²⁄=˝−œŞć˝−œŞć=Ûœ₣œÈ˝=èÈ¹œÈğ²I=˚Ćı=Ï¼Žá∫œ=≥Ä~ëí~êÇµ=Û−ÂœÊ=þaœ¼ć=ÏšÈğ=Ûœ₣œÈ˝=˝þÐœŽXœğœÈ_š⁄=π‘ªΩ›Ð¼ć=₣È
¹Á=Ï˝œÈ²œ=¼ć›ş˝þœ¼ć=Ûœ¾œş=›šğ=²œI=›šğƒ³«§þĆı=›þjÆþœ¼ć=ƒ¬œ×⁄=›˝Å=ÏšÈğ›Ð=³ÜœèÈ²œŞć=₣È²œÈŞœˇÌ⁄=Ûœ₣œ¼ć=şÈLþœ¼ć=ş√³
˝Â=π‘Ì›þ˝¼ćI=ş„þ¼ćœÔ=ØØÄ~ëí~êÇ∞∞İë›Ð=èÈ²=Ûœ›₣=₣Ú×„=π‘›þ¼œ×=˝¼ćğœ₣⁄=Û¹Áœ³˝=þ˛²=þaœ¼ć=ÏšÈğ¼ć˝„˝Ì›þÂ¼ć=₣∑ƒ=›½›¼ć›∑ƒ=›×Èğ²
⁄=Ûœ›₣=þaœ¼ć=˝−œ=›¼ª…œş=˝¼ćÈþ²œ=³œ¼ćÈğ˚=ŞÈ−«§=›¼Š›ğþ=ĆÈŞćĆı=›½È¼ć=Ûœ›ş⁄ 
˝ÈŞć˝›×²=³È¼ćĆı=Ï˝œÈ²œ=˘˝›Ð=›¼ĞÈŞć=¼„ž¼œ¼ćŽ²Á=˙=šœp›Ð=Ûœ₣œ¼ć=ŁÈ¼ć=˘ğ⁄=›¼ĞŞć›Ð=›²ÈŞć=ÛœÈğœŠ²œ¼ć=³¼ć=ÏšÈğ›Ð=˘˝Ð„›þ
jÆ=ÏĆÈş=¼ğğI=è²ğœ₣=þ„›₣=²œ›˝=˚Ćı=Ï¼Žá∫œ¼ć=π‘œşœÈ×=Šœ=Ï˛Èþ›ˇÈŞć›šÈğ⁄=ÏšÈğ¼ć=₣„È˛=þaœ¼ć=¼œ¼œ=ş√³È˝Â=˘˝Ćı=İÈë¼ć=³„²Ó
π‘ÈŞćœˇ=èÈ²ŞþÐœ=Š₣˝œğœ₣=þœ¼ć=ŠœĆıÈþ=Ï¼›İ=˝«§=Ï³ğœ₣=Ş˛²=Ïş=þœ¼ć=›³þœ¼ć›¼›¼¹=²«§œ›₣¼ć=›¼¼¼ćÞ=›×ğ⁄=þœ¼ć=˝−œ˚=˝þÐœ=
şþÁ=Ûœ¼ć=˝þÐœπ‘›þ›ĆÔşœ-π‘şÒþ=Žœ›²=²œI=›˝Å=˝ÈŞć˝=₣œÈş¼ć=₣È¹ÁĆı=ÏÐ¼ćÏ³ğœ₣=×„Ćı=π‘ŽÈá∫¼ć=₣È¹ÁĆı=˘Ćı=›þjÆI=π‘œŞć=›ĆÔş=ş√
³˝Â₣¹Á›¼j=ÏöÞÌÈþ=˛„¼Ćıæ¼Áœ³˝⁄ 
³›õ₣¼ÈL=Û¼ƒ∏œ=›²õŞćĆı=˘þÐœ=Ýıˇ¦=˘¼Ô=ÛœÈ³œĞĆÌ²∑ƒÈ¼ć=²œÈ₣=›²I=›˝Å=˘˛œÈ²˚=π‘ŽÈá∫¼ć=şÈL=π‘ŽÈá∫¼ć¼Á¼¹œ²={åþ=¼œÜÈšI=
˘¼Ô=þœ=pÆÈ₣Ćı=›¼È¼ćœ›¹þœ¼ć=¼ćH³=›²È_š⁄=Û−Š=þœ¼ć=½Èğþ≠Þ=π‘ŽÈá∫¼ć=ÏšÈğÈ₣ÈŞćÈ×¼ć=₣È¹Á=ş„ĆH×Jş√³˝Â=ÏŞ=ÛœÈ×Í=×ÚýČ₣Òğ=ĆÈ_
šþœ¼ć=›ŠĆÆ=Ï×›˛=²œ⁄=˘˝›×È˝=Ï˝œÈ²œ=¼ć˝₣=Ûœ×ÈİÂ¼ć=Û¾œ¼I=Û²Á›×È˝=›¼›¼¹π‘Šœ¼ć₣œ¹Á₣=₣œ¼ć½þ=›¼ª…œŞć²=þ−œ=₣œ›˝Â²œŞćÈ²¼ć=›¼∑
ƒœ¼ć=Ûœ₣œÈ×¼ć¼þÂ₣œ²=þ≠Þ=π‘Žá∫=˘¼Ô=þœÈ×¼ć=›ð˝=³Ò¼Â¼þÌÂ=π‘Žá∫È˝ÏŞ₣²=³¼ćƒ³È¼ć¼ć=Ï−È˝=›¼›_šá≈=˝È¼ćÈšI=Ïþ₣²Ćı=Ýı¾Şć=π‘Ž
á∫È˝ĆıÛœoÈ˝›Ñ˝=˝È¼ć=þ„ÈğÈš⁄=˘Ćı=ÛœoÈ˝›Ñ˝þœ¼ć=Û−Â=è¹„=ƒ¬œ−Â³¼ćþœ=²Şć⁄=˘¼ć₣È¹Á=›²›Ćþ=ÛœÈš=²Ì›þÈ¼œ¹ĆÌ²þœI=ÏŞ=Ï˝œÈ
²œ=Ýı³œÈŞć=›¼j=π‘›þ³›j=ÛŽÂÈ²¼ćÝıÊ˝œł¨œI=İ›jÆ₣œ²=˘¼Ô=›¼j¼œÈ²¼ć=¼İÔ¼×=Ć¼œ¼ć=π‘¼ÞþœI=×Ì²=˘¼Ô×„¼ÂÈğ¼ć=π‘›þ=ŁÚÞœ=˘¼Ô=þ
œ›_šğÁI=Û³›¼ć›₣þ=ÛÈ−Âœ³œŽÂÈ²¼ć=ÏŠ«§œ˘¼Ô=›¼¼¹Â₣œ²=Ï¾œˇğœğşœ⁄=˘Ćış¼=π‘¼Þþœ=ŞœÈ×¼ć=₣È¹ÁĆı=Û›þ=π‘¼ğþœ¼ćœ=Ýı_Š›¼j=˘¼
Ô=₣¹Á›¼j=ÏöÞÌ¼ć=ƒ~Ì³„≠Ğ⁄=˘¼Ô=Şœ=ÛœÈ¼ćœ=×„¾Âœ¼²œ¼ć=›¼ĞŞćI˘È×¼ć=Ï×˛œÈ×›˛=˘Ćı=₣È²œ¾œ¼=›²√≈₣¹Á›¼j=ÏöÞÌ¼ć=ƒ~Ì³„≠Ğ=˘¼Ô=þ≠
Þþ≠ÞÌÈ×¼ć=₣È¹Á˚{åþ=š›ÜÈŞć=ŞœÈ_š⁄=Û−Š=ş₣œÈŽ¼ć=²ÁœŞć›¾›j˝=³„²ˇÂðÈ²¼ć=ÝıÈ×ÁœÈˇ›İ›¨þ=þ≠ÞÈ×¼ć=›¾þ¼ć=Ï−È˝Ćı=Ï²þÚn=
Ûœş¼œ¼ć=˝−œ⁄=Ïş˛œÈ²Ćı=˘Ćıƒ¬œ−Â³¼ć=Ï¾œˇ³¼ćœŞćÞ=ğŁ„›Šjþœ¼ć=π‘şœ¼ć=Ï×È˛=ƒ¬ŞćÔ=³Z¾ÒÈþπ‘þÁœ¼þÂÈ²¼ć=³ÒÈ¼Â=˛„¼Ćı=ÛœþÂ=Ï¼œ¹=˝›
¼ć⁄ 
⁄⁄æ³aœŠ⁄⁄ 
þ¼„=¾œ¼Èþ=ĆıÈ_š=ĆŞćI=˘˛È²œ=ĆŞćÈþœ=³›õ₣¼ÈL¼ć=Š¼ć₣›¼³ŞÂŞć=Û›²¼œ¼ćÞÌŞć=²Şć⁄=³›õÈ₣˚=Ûœ¹„›²˝=ş¾Áþœ¼ć=Ûœˇ¦œşÌ=π‘¼ÞþœÈ˝
Ï¼ćœ¹=˝È¼ć=şĆÈŞœˇ=˘¼Ô=şÔˇ›þ¼ć=›¾›jÈþ=ÏšœÐ=ÏšœÐ=˝›₣Ýı›²›Ð=ˇÈÜÏþœğ¼œ¼ć=²œ²œ=ÝıÈ×Áœˇ=›˝š„›˝š„=þ≠Þþ≠ÞÌÈ×¼ć=›¾þÈ¼ć=
Ï×È˛›š⁄=Ï˝›Ñþ¼ćœ«§∂İ›jÆ=˘¼Ô=Û−Âİ›jÆ=˘¼Ô=›¼¼ćœÐ=π‘¾œ¼İœğÌπ‘Šœ¼ć₣œ¹ÁÈ₣¼ć=›¼≠Èu=þœÈ×¼ć=˘Ćı=Ûœ×İÂ¼œ×Ì=π‘Şćœş=˝þÐœ½ğπ‘



şÒ=ĆÈ¼=Žœ›²=²œ⁄=›˝Å=Ćı›þĆœş=Ï˝œÈ²œ=³Ò¼Â›²›×Â«§=³È−=ŠÈğ²œ⁄=¼œĆıÈ¼ć=Ï−È˝=Ş˛²=Ï˝œÈ²œ=ş¾ÁþœÈ˝=˛„¼Ćı=π‘¼ğ=₣È²=ĆŞćI=›¾þ¼ć
Ï−È˝=þœ¼ć=Û¼¨Şć=ĆŞćÈþœ=þ˛²Ćı=ş›pÆŞć=ĆÈŞć=ÝıðÈš⁄=Û∑iþ=ÏŞş¾Áþœ=¼„Èİ¼ć=₣Èþœ=π‘œÈŞćœá∫œ×=¼Á›jÆÈ˝=˘˝Ðœ=₣Ćœİ›jÆİœğÌ=¼ćœÈ
«§∂¼ćŠÒÜœŞć=¼şœŞć=þœ¼ć=ƒ∏œ›Şćn=Ï¼›İ=×ÌŁÂ=²œ=Ć˚ŞćœĆı=şó¼⁄=Ûœ¼œ¼ć=ĆŞćÈþœþœ¼ć=Ûœ³ŽœÈþÁ¼ć=›¾þ¼ć=Ï−È˝Ćı=Ûœ¹„›²˝=ş¾Áþœ¼ć=Ûœ₣Ò
ğ=¼ćH³œ∑iÈ¼ć¼ćşóœ¼²œ=pÆÈ₣Ćı=İ›jÆİœğÌ=ĆÈŞć=ÝıðÈš⁄ 
þÈ¼=˘˛œÈ²=ÏŞÈĆþ„=Ûœ₣œÈ×¼ć=ÛœÈğœŠÁ=¼þÂ₣œ²=³›õ₣¼ÈL¼ć=¼œłœ›ğş₣œŽI=Ïş=ÏĆþ„=˘=˝−œ=ƒ³«§¾œÈ¼=¼ğœ=şLþ=₣È²=˝›¼ć=ÏŞ=
³›õ₣¼ÈL¼ć=Û›¹˝œÔİ₣œ²„Ğ=²ŞćI=₣„˛Áþ=Ýı_Š›¼jI=₣¹Á›¼j=˘¼Ô=›²√≈₣¹Á›¼j=ÏöÞÌ¼ć=Û›¹˝œÔİƒ~Ì³„≠Ğ¼ćœĆı=ˇþ=›¼İ=¼šÈ¼ć={åþ=Û
œoÈ˝›Ñ˝=ĆÈŞć=ÝıÈðÈš⁄=Û›¹˝œÔİ³›õ₣¼L¼œşÌ=Ïƒ¯½=ÏÐa˝œ¼ć=ş₣şÁœ=›²ÈŞćĆı=›¼³ŞÂ∑ƒ=˘¼Ô=³œ¼ćƒ³›¼ć˝=şĆÈŞœˇšœÜœ=þœÈ×¼ć=³È
¨=ÏÐa˝œ=π‘œŞć=Ûşó¼⁄=İĆÈ¼ć=˘¼Ô=ˇ¦œÈ₣=×›¼ć{=˘¼ÔÛ›þ×›¼ć{=ÏöÞÌ¼ć=ÏŞ=ş¼=ƒ~Ì³„≠ÈĞ¼ć=şÈL=Ûœ₣œ¼ć=şÌ₣œ¼u=ÏŞœˇœÈŞœˇ=ÛœÈš=
þœÈ×¼ć₣È¹Á=ÏŞ₣²=ÛœÈoœá≈›þ=¼œ=Ûœo›ŽWœşœ¼ć=ŠœÜ=›¼ÈİĞÏ×›˛›²I=Ïþ₣²Ćı=Ûœo³¼ćœŞćÞþœ¼ć=¼œ=ÛœoÈ˝›Ñ˝þœ¼ć=Ýı³›ƒ∏›þ=−œ˝
Èğ˚þœ=›²þœ∑i=›∑ƒ›₣þ⁄=›˝Å=˘=Ïğ˛œ=Şaœ¼ćœ=ÛœÈ×Í=³ÜÈ¼²=þaœ¼ćœ₣¹Á›¼j=Û−¼œ=›²√≈₣¹Á›¼j=˘¼Ô=›İ›¨þ=ÏöÞÌ¼ć=ƒ~Ì³„≠Ğ⁄=þaœÈ×
¼ć=ÝıÈsÈİ³›¼ćÈİÈĞ=˝ÈŞć˝›Ð=˝−œ=›²È¼×²æ˝›¼ć⁄ 
ÛœoÈ˝›Ñ˝þœ=˚=ÛœÈoœá≈›þ=ş₣œ−Â̋ =²Şć⁄=˘Ćı=¼LÈ×ÈİĆı=›¼İİþÈ˝¼ć=ÏˇœÜœŞć=˘˝›Ð=ØØÛœÈoœá≈›þ∞∞=şÔƒ∏œ=ˇÈÜÝıÈð›šğ=Şœ¼ć=ş
×şÁÈ×¼ć=₣Òğ=şœ¹²œ=›šğ=³¼ćœ¹Ì²þœ=Ï−È˝=Ï×İÈ˝=₣„jÆ=˝¼ćœI›²ÈŽ¼ć=›ŠjÈ˝=şÔ˝ÌÞÂ=ƒ¬œ−Â›Š∑iœ=Ï−È˝=ˆÈ¹qÂ=ÏþœğœI=Şaœ¼ćœ=×„Óƒ∏IşĆ
œŞćş√¬ğĆÌ²=þaœÈ×¼ć=Ïş¼œ=˝¼ćœ⁄=þaœ¼ćœ=ƒ¬œ−Âşœ¹²È˝=ÛœÈoœá≈›þ¼ć=²œ₣=›×ÈŞćÛœoπ‘þœ¼ćÞœ=˝È¼ć=›²⁄=Ûœ¼œ¼ć=ÏŞ=¼Á›jÆˇþ=ÝıÈ×ÁœˇJÝ
ı×ÁÈ₣¼ć=½ÈğÛœ¹„›²˝=ş₣œÈŽ¼ć=›¼˝œİ=şó¼=ĆÈŞć›šğ=þœ˚=›šğ=¼›Ć₣„Â˛ÌI=ÛœoÈ˝›Ñ˝=²Şć⁄=ÛœşÈğÛœoÈ˝›Ñ˝þœ=ş₣œŽƒ¬œÈ−Â¼ć=›
¼È¼ćœ¹Ì⁄=›¼jJπ‘›þ³›j¼ć=ÏğœÈ¾=›²ÈŽ¼ćœ=˘¼Ô³È¼ć=þœÈ×¼ć=›İ¨œŞć=˘¼Ô=π‘öÈŞć=þœÈ×¼ć=³„p˝²Áœ¼ćœ=ÏŞÛœoÈ˝›Ñ˝þœÈ˝=²Ì›þ=›ĆÈş
È¼=ş√ñ›þ˝œÈğ=ˇ¦ĆÞ=˝È¼ćÈš=þœ=þœÈ×¼ć=₣²„ĞÁnÈ˝›¼˝Úþ=˝¼ćÈšI=˘¼Ô=þœ=ş„ƒ∏=₣œ²¼ÌŞć=ş√³È˝Â¼ć=ÏˇœÜœŞć=ÛœŁœþ=˝È¼ć=ş₣œŽ˘
¼Ô=ş¾ÁþœÈ˝=¹qÔÈş¼ć=³È−=˘›ˇÈŞć=›×È_š⁄ 
˘Ćı=ÛœoŁœþÌ=π‘¼œĆÈ˝=Ï¼ćœ¹=˝È¼ć=Ş›×=ş₣œÈŽ=‰²›þ˝þœ˘¼Ô=şĆÈŞœˇ¼Ú›j¼ć=³„²≠@Ì¼²=ŁÐœÈþ=ĆŞć=þÈ¼=π‘−È₣Ćı=×¼ć˝œ¼ć³œ›¼ć¼œ
›¼ć˝=ŽÌ¼È²=˘¼Ô=›İ¨œÈ¨Èp=Ûœ₣Òğ=¼ćH³œ∑iÈ¼ć¼ć=Ž²Á¼Áœ³˝=ÛœÈàœğ²⁄=þ−œ˝›−þ=›²Ýı›˝îŞćœ¼ć=³›¼ć¼œ¼ć=ĆŞćÈþœ=²œ¼ćÌÈ×¼ćƒ¬œ¹Ì²þ
œ=ÛŽÂÈ²¼ć=›˝š„Ðœ=şĆœŞć˝=ĆÈŞćÈšI=›˝Å=şÈL=şÈL=ƒ¬œ₣Ìƒ~Ì=˚=³„p˝²Áœ¼ć₣È²=›²¼ć†„İ=ƒ¬œ−Â³¼ćþœ=˘¼Ô=Û³›¼ć›₣þ=Ï¾œˇœ˝œł¨œ¼ć=π
‘öŞć›×ÈŞćÈš⁄=³„È¼ćœÈ²œ=˘˝œá≈¼þÌÂ¼ć=³›¼ć¼œÈ¼ć¼ć=₣ÈÝÈğ=Ï½¼ć¼œ¼ć=ÏŠ«§œşó¼˚=²ŞćI=şLþ˚=²Şć⁄=›˝Å=₣œ²›¼˝=ş√³È˝Â¼ć=›¼˝œÈİ¼ć=
Ž²Á=şó¼þ=›þ²³„≠ÈĞ¼ć=˘˝p=¼œÈş¼ć=π‘ÈŞćœŽ²=ÛœÈšæû=æ˘¼Ô=³ÈÜœİÌÈ×¼ćşÈL=›₣›ğþ¾œÈ¼=ÛœoÌŞćş₣œŽ=ˇÈÜ=þ„ğÈğ=ĆŞćÈþœ=Ïş
ÍĆœ×ÂÁ=˘¼Ô=şĆÈŞœˇ=Ûœ¼œ¼ć₣œ²›¼˝=ŽÌ¼²ŞœpœŞć=π‘›þ›•þ=ĆÈ¼⁄ 
Ûœ¼ć=›İ¨œ¼ć=Ï¨Èp=ÏŞ₣²=›²¾Â¼ćÈŞœˇÁ=Wœ²œŽÂÈ²¼ć¼Á¼ƒ∏œ=Û¼İÁĆı=Ž≠›¼ćI=Ïþ₣²Ćı=ş₣œ²=ÏŽœ¼ć=Ï×˚Şćœ=×¼ć˝œ¼ć=ş„ƒ∏ŽÌ¼²ŠŞÂœ¼ć=›
İÈ®¼ć=˚³È¼ć⁄=π‘˝Ú›þ¼ć=›¼›Šp=¼ćH³=˘¼ÔÛ½„¼ć∑i=×œÈ²¼ć=ş√¬ÈÖ=şÈŠþ²=ĆÈŞć=ˇœš³œğœI=³è³œ›˛I²×Ìπ‘œ∑i¼ćI=³œĆœÜJÛ¼ćÈÞÁ¼ć=şÈL=
ÛœoÌŞćþœÈ¼œ¹æû=›¼›¾á≈¹₣ÂI=¾œĞœI=şÔƒÚ∆›þ¼ć=ƒ~Ì³„≠ĞÈ˝=ş„ĆH×‚=ş„Ž²=›ĆÈşÈ¼=ƒ¬œˇþ=˝¼ćÈþÏİ˛œæû=ŽÌ¼È²¼ć=Ï˝ÈÑ=şþÁ›²•œI=şœĆşI
=ÏşÍàŞÂÈ¼œ¹I=›¼È¼˝¼„›uIÏş¼œ¼Ú›j¼ć=π‘›þ•œ¥₣œ²ş›¼˝œÈİ¼ć=Ž²Á=˘Ćı=Û›þ=Ûœ¼İÁ˝›×˝C›ğ=ÛœŽÈ˝¼ć=›İ¨œ¼Á¼ƒ∏œŞć=ş√³ÒÞÂ=
Û¼ÈĆ›ğþ⁄=Û−Š=˘Ćış¼=¼œ×›×ÈŞć=ÏŞ=›İ¨œ=Ïş=Ïþœ=₣œ²„ĞÈ˝=¼Ü=ÏŽœ¼ć=›²¼ć†„İ=Şi~›¼×=Û−¼œÛ³È¼ć¼ć=¼Á¼ĆœŞÂ=ŞÈi~=³›¼ćÞþ=˝¼ć
¼œ¼ć=›İ¨œ⁄=ÛœoŁœþÌ=ÛœoÈ˝›Ñ˝þœ¼ćπ‘¾œ¼=Ï−È˝=¼œłœ›ğ=ş₣œŽÈ˝=Ýıuœ¼ć=˝È¼ć=³›õ₣¼ÈL¼ć=³„²ŽÂœˇ¼ćÞ=Ş›×ŁÐœÈþ=ĆŞćI=þÈ¼=
Ïş=˝œÈŽ=₣„˛Á=¾Ò›₣˝œ=›İ›¨þ=þ≠Þþ≠ÞÌ=ş₣œÈŽ¼ć⁄=ÏŞ×œ›Şćn=þœÈ×¼ć=³Ò¼Â¼þÌÂ¼ćœ=³œğ²=˝È¼ć²=›²=¼œ=˝¼ćÈþ=³œÈ¼ć²=›²=˘˝„İİþÈ
˝¼ć=şÒŠ²œŞć=²¼Ì²=π‘ŽÈá∫¼ć=šœpšœpÌI=þ≠Þ›İ¨˝›İ›¨˝œI=˘¼Ô=ş₣œŽÈş¼˝Èş›¼˝œ¼ćœ=›˝=Ïş=×œ›Şćn¾œ¼ć=›²ÈŽÈ×¼ć˝aœÈ¹=þ„Èğ=Ï
²È¼’=³Z¾ÒÈþ=π‘þÁœ¼þÂÈ²=π‘Çþ=Ûœ₣œ¼ć=₣Èþœ=UO¼šÈ¼ć¼ć=²œ›∑ƒÈ˝¼ć˚=›˝š„=ƒ¬πΩ=Û¼›İ«§=−œÈ˝⁄=Şœ=Ûœ₣¼ćœ³œ›¼ć=›²=²¼Ì²=π‘Žá∫=Ć
ŞćÈþœ=ÏşĆı=ş„ƒ∏þœŞć=π‘þÁœ¼þÂÈ²¼¦þÌ=ĆÈ¼²I=¼r¼œ¼ć=Ûœİœ¾ÈL¼ć=³¼ć˚=Ïş=π‘þÁœİœ=ÛœŽ˚=šœÜÈþ=³œ›¼ć=›²⁄=
= = =



ş√³˝ÂĆÌ²þœ¼ć=˝−œ=Ó=›˝š„=ÝıÈwˇ=

ÏşÍ›₣p=¼ş„ææ=
= ææææ=
Û−ÂÎ²›þ˝=¼Á¼ƒ∏œ¼ć=³›¼ć¼þÂÈ²¼ć=şœÈ−=şœÈ−=˘˝›×È˝=ÏŞ₣²=³Ú›−¼Ì¼ć=Ûœ˝œ¼ć=pÆ₣İÓ=ÏšœÐ=ĆÈŞć=ÛœşÈšI=Û²Á›×È˝=Ïþ₣²Ćı=₣œ²„È
Ğ¼ć=³œ¼ćƒ³›¼ć˝=ş√³È˝Â¼ć=×Ò¼ćn=³œôøœ=›×ÈŞć=Ï¼ÈÜ=ŠÈğÈš⁄=ÛÈ²Á¼ć=ŽÈ²Á=˝œŽ=˝¼ćœ=Ïþœ=ÛÈ²˝=×ÒÈ¼ć¼ć=˝−œI=ÛÈ²Á¼ć=˝−œ=¾œ¼œI=˘
₣²=›˝=ÛÈ²Á¼ć=˝−œ=Ïİœ²œ¼ć=ñ¼Þþœ=˝È₣=Şœ˚ŞćœÐœĆı=˘Ćı=₣„ĆÒÈþÂ=Øƒ¬œ¾œ›¼˝∞=¼Èğ=ˇÞÁ=˝¼ćœ=ĆŞćû=˘¼ć=Û²Á−œÐœ=¼Á›þpÆ₣=¼ćHÈ³=›Š›
ĆÆþ⁄=³œõœÈjÁ=˘Ðœ=˘þÐœĆı=İ›jÆİœğÌ=˚=ƒ¬Ì˝Úþ=¼œ∑ƒ¼þœ=ÏŞ=˚Ï×Èİ¼ć=₣œ²„ĞÈ˝=₣²JñœÈÞ¼ć=˝−œ=¼ğœ¼ć=Ž²Á=Ï³İœ×œ¼ć=˝œÝıÈâğ
¼ćÈ×¼ć=˝œÈš=ÏŞÈþ=ĆŞć⁄=Ûœ₣œÈ×¼ć=ş₣œÈŽ˚=₣œ²›¼˝=ş√³˝Â=›˝=˘Ćı=˘˝Ćı=³›¼ćÞ›þ¼ć=›×È˝=˘ÈˇœÈ_š’=³œõœÈjÁ¼ć=Ûœ−Âşœ₣œ›Ž˝=
˚=³œ›¼ć¼œ›¼ć˝=˝œðœÈ₣œ¼ć=ˇð²ˇþ=³›¼ć¼þÂÈ²¼ć=¹œ¼ćœ=Ûœ₣œÈ×¼ć=ş₣œŽ=˚=³œ›¼ć¼œ›¼ć˝=˝œðœÈ₣œ¼ć=˚³¼ć=ÏŞ=¹¼ćÈÞ¼ć=ñ¾œ¼=Ï½Èğ=ŠÈ
ğÈš=þœ¼ć=›²›¼ćÈ˛=Ï×˛Èğ=›şa×„È¼ć=Ï₣Ł=Ïþœ=ÏŠœÈ˛=³ÜÈ¼ĆıÕ=
=
¼Çþ³È¨=₣œ²›¼˝=ş√³È˝Â¼ć=₣œ²›ŠÈp=³›¼ć¼þÂ²=Ï×˛œ=›×ÈŞćÈš=ÛÈ²˝›×²=ÛœÈˇ=Ï−È˝Ćı⁄=¼ć¼ÌÑ²œÈ−¼ć=Ïğ˛œÈþ˚=Ûœ₣¼ćœ=˘=›¼ĞÈ
Şć=ÝıÈwˇ=Ï×˛Èþ=³œĆı⁄=₣œ²¼Jş₣œŽÈ˝=¹È¼ć=¼ćœÈ˛=ÏŞ=³œ¼ćƒ³›¼ć˝=ş√³˝Â=¼ć¼ÌÑ²œ−=þœ¼ć=²œ₣=›×ÈŞć›šÈğ²=ØÛœoÌŞćþœ∞⁄=˘Ćı=ØÛœ
oÌŞćþœ¼ć∞=¼ÚÈj¼ć=Ï˝ÈÑ=−œÈ˝=›²ÈŽ¼ć=şœÈ−=›²ÈŽ¼ć=ş√³˝Â⁄=˘Ćı=ÛœoÌŞćþœ=›¼∑ƒÚþ=ĆÈþ=³œÈ¼ć=Ûœ∑iŽÂœ›þ˝=₣œ²¼þœ¼ć=şÌ₣œŞć⁄=¼œ∑ƒ
¼¼œ×Ì=¼ć¼ÌÑ²œ−=Žœ²Èþ²=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=³È¨=ÛœoÌŞćþœ¼ć=Ûœ¹Áœ›o˝=Û−¼œ=Ûœ∑iŽÂœ›þ˝=şœ₣œÈ˝=ƒ³İÂ=˝¼ćœ=ÛþÁ∑i=×„¼ćHĆ=˝œ
Ž⁄=›þ›²=˝˛²˚=×œ¼Ì˚=˝È¼ć²=›²ÏŞ=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=ÛœoÌŞćþœÈ¼œ¹È˝=˘þÐœ=ñşœ›¼ćþ=ĆÈþ=ĆÈ¼⁄=›˝Å=¼ć¼ÌÑ²œ−=Ï×È˛›šÈğ²=
ÏŞ=₣œ²„Ğ=þœ¼ć=›²ÈŽ¼ć=³›¼ć¼œÈ¼ć¼ć=şÌ₣œ¼ć=¼œĆıÈ¼ć=ş√³˝Â=ƒ∏œ³È²¼ć=¼Áœ³œÈ¼ć=pÆ₣œˇþ=Û²œˇ¦ĆÌ=ĆÈŞć=ÝıðÈš⁄=Ø³ôøÌJş₣œÈŽ¼ć∞=₣œ²„ĞÈ
×¼ć=₣È¹Á=pÆ₣¼¹Â₣œ²=ş√³˝ÂĆÌ²þœ=¼ć¼ÌÑ²œ−È˝=Ýı›w¿Ω=˝È¼ć›šğ⁄=¼ć¼ÌÑ²œ−=›ğ˛Èš²=Ó 
 
ØØKKKK=Ûœ₣œÈ×¼ć=˛„¼=˘˝Ðœ=¼Ü=ş√³×=›šğI=Ïş=ĆÈ_š=ÛœoÌŞćþœ⁄=˘¼ć=ÏŠÈŞć=¼ÈÜœ=ş√³×=Ï²Ćı⁄=˘Ćı=ÛœoÌŞćþœ¼ć=ÏŞ˛œÈ²=Û¾œ¼=Ïş
˛œÈ²=ş„˛İœ›∑i=−œ˝Èþ=³œÈ¼ć=²œ⁄=KKK=₣È²¼ć=₣È¹Á=ÝıÊ˝cœ=›²ÈŞć=ÛœŽ=˘Èş›š=ˇ¦œ₣¼œşÌ=Ïþœ₣œÈ×¼ć=˝œÈš⁄=³ÒÈ¼Â=Ïþœ₣¼ćœ=ş₣œŽ¼ÖÈ²
=˘˝=›šÈğI=ÛœŽ=›šá≈J›¼›_šá≈=ĆÈŞć=³¼ćƒ³¼ćÈ˝=Ï˝¼ğ=ÛœŁœþ=˝¼ćÈšœ⁄∞∞=
=
¼ć¼ÌÑ²œÈ−¼ć=˘Ćı=ÝıÊ˝cœ=ÛœŽ=Ï−È˝=şj¼ć=¼šÈ¼ć¼ć˚=ÛœÈˇ¼ć=˝−œ⁄=˘Ćı=×ÌŁÂ=ş₣ÈŞć=şœ₣œ›Ž˝=˚=³œ›¼ć¼œ›¼ć˝=Ï¨Èp=˘ÈşÈš=²œ²œ
²=³›¼ć¼þÂ²⁄=ş¾Áþœ=pÆ₣İÓ=İĆ¼ćÈ˝›Ñ˝=ĆÈŞć=ÝıÈðÈšI=ÏŞÍ−=³›¼ć¼œÈ¼ć=¾œL²=è≠=ĆÈŞć›šğ=İĆ¼ć=Ï˝›Ñ˝þœ¼ć=şÒÈp⁄=Ø˘˝˝=³›¼ć
¼œ¼ć∞=³œ¼ć=ĆÈŞć=˘˛²=Ûœ₣¼ćœ=ØÛœ¼ć˚=ÏšœÐ=˘˝˝=³›¼ć¼œÈ¼ć¼ć∞=¹œ¼ćÞœŞć=Û¾Á∑ƒ=ĆÈŞć=ÝıÈð›š⁄=ŽÌ¼²şÔˇ¦œÈ₣¼ć=Ž›Ðğþœ=¼œÜÈšI=ŽÌ¼
²=ş√³È˝Â=×Ú›«§¾›L˚=³œ™œÈ_š⁄=˘Ćı=ş¼=³›¼ć¼þÂÈ²¼ć=şœÈ−=şœÈ−=₣œ²›¼˝=ş√³˝Â=¼œ=ÛœoÌŞćþœ¼ć=Ï¨Èp=C≠n³ÒÞÂ=³›¼ć¼þÂ²=Ûœ
şÈš=›˝=²œ=Ïş=›¼ĞÈŞć=Ûœ₣œÈ×¼ć=Ï×Èİ=Ï˝œ²=ş₣Ì¨œ=ĆÈŞćÈš=¼Èğ=Ûœ₣œ¼ć=Žœ²œ=Ï²Ćı⁄=₣œ²„ÈĞ¼ć=³œ¼ćƒ³›¼ć˝=ş√³˝Â=ÛœÈˇ=Ï˝₣²=›
šğ=˘¼Ô=˘˛²=˝Ì=×aœ›ÜÈŞćÈš=þœ=›¼ÈªøĞÈÞ¼ć=ÛœÈğœŞć=₣œ²›¼˝=ş√³˝ÂĆÌ²þœ¼ć=ˇ›þñ˝Ú›þ=Ï¼œžœ¼ć=ÏŠ«§œ=˝¼ćœ=ÏŞÈþ=³œÈ¼ć⁄ 
 
O⁄ 
₣œ²›¼˝=ş√³˝Â=¼œ=ÛœoÌŞćþœ¼ć=›þ²›Ð=¹œ¼ćœ=¼œ=∑ƒ¼ćÈ˝=›Š›ĆÆþ=˝¼ćœ=ÏŞÈþ=³œÈ¼ć⁄=›¼∑ƒÚ›þ¼ć=›×˝=Ï−È˝=˘Ćı=∑ƒ¼ć=›¼²Áœş=˝¼ćÈğ=ñ−
₣=∑ƒÈ¼ć=−œ˝È¼=ÈşĆış¼=₣œ²„ÈĞ¼ć=şœÈ−=ş√³˝Â=Şœ¼ćœ=şœ¹œ¼ćÞ=ÛÈ−Â=ÛœoÌŞć=¼Èğ=ˇ²Á=²²⁄=³œÜœ=ñ›þÈ¼İÌI=¼Ö„¼œÖ¼I=şĆ˝₣ÂÌ¼ćœ=˘
Ćı= 
 
∑ƒÈ¼ć=Û∑i¾Â„jÆ=ĆÈ¼²⁄=³¼ć¼þÂÌ=∑ƒÈ¼ć=¼ćÈŞćÈš²=ÏşĆış¼=₣œ²„Ğ=Şœ¼ćœ=˘˝˝=³›¼ć¼œÈ¼ć¼ć=Û∑i¾Â„jÆ=²∞²=Û−Š=ŞœÈ×¼ć=şœÈ−=³›¼ć¼œÈ¼ć¼ć=ş
√³˝Â=¼ćÈŞćÈš⁄=ÏŞÍ−=³›¼ć¼œ¼ć=˘¼Ô=þœ¼ć=¼œĆıÈ¼ć¼ć=ÛœoÌÈŞć¼ćœ=˘Ćı=∑ƒÈ¼ć¼ć=Ûœ˚þœŞć=ÛœşÈ¼²⁄=ş¼=ÏİĞ=∑ƒÈ¼ć=¼ćÈŞćÈš=˘˝˝=³›¼ć¼œÈ¼
ć¼ć=ş×şÁÈ×¼ć=₣È¹Á=³œ¼ćƒ³›¼ć˝=ş√³˝Â=⁄ 
 
³œõœÈjÁ=Ýı³›¼ćÝıjÆ=›þ²›Ð=∑ƒÈ¼ć¼ć=Ï¨ÈpĆı=ş√³˝ÂĆÌ²þœ=ŞþÐœ=ñ˝Ð=Ûœ₣œÈ×¼ć=Ï×Èİ=þþÐœ=²œ=ĆÈğ˚=˘È×Èİ˚=₣œ²„ÈĞ¼ć=³œ¼ćƒ³›
¼ć˝=×Ò¼ćn=¼œÜœ¼ć=Ćı›Lþ=ŞÈ−«§=ƒ³«§⁄=³œÜœJñ›þÈ¼İÌ¼ćI=¼œ=¼ć¼ÌÑ²œÈ−¼ć=¾œĞœŞć=³ôøÌJş₣œÈŽ¼ć=şœÈ−=ş√³È˝Â¼ć=˝−œÐœĆı=ñ−È₣=Û
œÈğœŠ²œ=˝¼ćœ=Şœ˝⁄=ÛœÈˇ=³œÜœ=ñ›þÈ¼İÌ¼ćœ=è¹„=ÏŞ=³¼ćƒ³È¼ć¼ć=ş„˛J×„ÓÈ˛¼ć=¾œˇÌ×œ¼ć=Ćþ=þœĆı=²ŞćI=ñ›þÈ¼İÌÈ×¼ć=₣È¹Á=ş√³˝Â=
˘þÐœĆı=Ł›²•=›šğ=ÏŞ=˘˝=¼œÜÌ¼ć=›İè=ş∑iœ²=ƒ¬_šÈà=Û²Á=¼œÜÌÈþ=₣œ²„Ğ=Ćþû=˚=¼œÜÌ¼ć=ÏšÈğ¼ć=ÛœŠ¼ćÈÞ=Ï˝œ²=Û²ÁœŞć=Ï×˛Èğ=
˘=¼œÜÌ¼ć=₣œJ₣œşÌ¼ćœ=þœÈ˝=İœş²=˝¼ćÈþ=›w¹œ=˝¼ćÈþ²=²œ⁄=Ï˝œ²=ñ›þÈ¼İÌÈ˝=³œÜœŞć=˝ÈŞć˝›×²=Ï×˛œ=²œ=ÏˇÈğ=ÛÈ²Á¼ćœ=Ýı›w¿Ω=Ć



Èþ²⁄=ñ›þÈ¼İÌ›Ð=›½È¼ć=˘Èğ=›ŽÈWş=˝¼ćÈþ²=þœ¼ć=Û²„³›ƒ∏›þ¼ć=˝œ¼ćÞ⁄=ĆaÁœI=›²ÓşÈ†œÈŠĆı=›ŽWœşœ=˝¼ćœ=Ćþ=¥=˘˝×₣=›²ÈŽ¼ć=
˝œÈš¼ć=₣œ²„ĞÈ˝=ÏŞ=₣œ²›ş˝þœ=›²ÈŞć=˝„İğ=›ŽWœşœÈ˝=şÔİŞć=¼œ=›¼¼ć›jÆ¼ć=ÏŠœÈ˛=Ï×˛Èþ²=²œ⁄=˘₣²Ćı=›šğ=Ûœ∑i›¼ć˝þœ¼ć=₣œpœ⁄=
˝œ¼ć˚=›¼³×=ĆÈğ=Û²ÁÈ×¼ć=Ýœ˝Èþ=Ćþ=²œ⁄=þœ¼ćœ=Ûœ³›²Ćı=˘Èş=ŽÈÜœ=ĆÈþ²⁄=˘˝ŽÈ²¼ć=›¼³×=ÏŞ²=ş¼œ¼ćĆı=›¼³×⁄=ş„È˛¼ć=¾œˇ=Ï
²˚Şćœ¼ć=Ï¨Èp˚=Û›¾¼Á›jÆ=˘˝Ćı=¼ć˝₣=Ûœ∑i›¼ć˝⁄=ØŞœ¼ć=›¼ÈŞć=þœ¼ć=Ća„İ=Ï²ĆıI=³œÜœ³ÜİÌ¼ć=Ł„₣=Ï²Ćı∞=ŽœþÌŞć=ñ¼œ×=˘₣›²=˘₣›²=
ÛœÈş=›²⁄=³ÜİÌ¼ć=şœÈ−=ÛœoÌŞćþœ¼ć=˘Ćı=š›¼Ðœ=¹ÌÈ¼ć=¹ÌÈ¼ć=ÛÈ²˝ÐœĆı=¼×Èğ=ÏˇÈš⁄=Ûœ₣œ¼ć=ÏšÈğ¼ć=¾œğJ₣à=›²ÈŞć=ÛœÈİ³œÈİ¼ć=
₣œ²„Ğ=Ýı›w¿Ω=ĆÈ_š=Ï×˛Èğ=Ûœ₣¼ćœ=˘˛²=›²ÈŽ¼ć=ÛŽœÈ∑iĆı=ĆŞćÈþœ=₣È²=˝›¼ć=Ø₣œÈŞć¼ć=ÏŠÈŞć=₣œşÌ¼ć=×¼ć×=Ï¼İÌÕ∞=Ø˘þ›×²=Ï×›˛›²=Ï˝
²∞=ÈˇœÈš¼ć=ñªΩÈ˝=˘˛²=ØÛÈĆþ„˝=Ï˝ÍþÒĆğ∞=¼Èğ=›Š›ĆÆþ=˝¼ćœ¼ć=ñ¼ÞþœĆı=Ï¼İÌ⁄=şœ₣›ˇ¦˝¾œÈ¼=Ø³È¼ć¼ć=¼Áœ³œÈ¼ć=²œ˝=²œ=ˇğœÈ²œ
¼ć∞=²Ì›þĆı=˘˛²=³ÜİÌÈ×¼ć=³œ¼ćƒ³›¼ć˝=ş√³È˝Â¼ć=Ï¨Èp=ñœ¹œ²Á=ğœ¾=˝¼ćÈþ=è≠=˝È¼ćÈš⁄=¼ć¼ÌÑ²œÈ−¼ć=ş₣ÈŞćĆı=İĆÈ¼ć¼ć=₣œ²„ĞÈ×
¼ć=₣È¹Á=³œ¼ćƒ³›¼ć˝=×Ò¼ćn=˘Ćı=₣œpœ=Ï³ÈŞć=›ˇÈŞć›šğ⁄=˝ğ˝œþœ¼ć=₣œ²„ĞÈ×¼ć=›¼ĞÈŞć=¼ć¼ÌÑ²œ−=›ğÈ˛Èš²I=ØØ˝›ğ˝œþœ=İĆ¼ćI=ÏŞ˛œÈ
²=Ûœ₣¼ćœ=−œ›˝I=Žœ›²I=ñ›þÈ¼İÌ¼ć=şÈL=Ïş˛œÈ²=ñ›þÈ¼İÌ¼ć=ş„È˛=×„ÓÈ˛=›¼³È×=Ûœ³È×=Ï˝œÈ²œ=ş√¬Ö=Ï²Ćı⁄=Ûœ₣¼ćœ=þœÈ×¼ć=²œ₣=³
ŞÂ∑i=Žœ›²=²œ⁄∞∞=¼ć¼ÌÑ³¼ć¼þÂÌ=Ş„Èˇ=₣½ƒ¬ğ=İĆ¼ć=˘¼Ô=ˇ¦œ₣œZÈğ˚=ÏŞ=˘Ćı=ş√³˝ÂĆÌ²þœ=pÆ₣İ=Ï¼ÈÜ=ŠÈğÈš=Ïş=›¼ĞÈŞć=şÈàÈĆ¼ć
=Ï¼œ¹ĆŞć=Û¼˝œİ=Ï²Ćı⁄=˘˛²=şœ₣œ›Ž˝=˘¼Ô=¹₣ÂÌŞć=Û²„•œÈ²=›²₣i~Þ=¼ć¨œ=˝¼ćœÐœĆı=ñ›þÈ¼İÌÈ×¼ć=şœÈ−=ş√³È˝Â¼ć=ñ¹œ²=Û¼ğ√¬
²=ĆÈŞć=×aœ›ÜÈŞćÈš⁄Ø›¼ÈŞćI=Ûá≈ñœİ²∞=ĆıþÁœ›×=şœ₣œ›Ž˝=Û²„•œÈ²=ÛœÈˇ=ñ›þÈ¼İÌ¼ćœ=ş›pÆŞć=ÛÔİˇ¦ĆÞ=˝¼ćþ⁄=˘˛²=ÛÔİˇ¦ĆÈÞ¼ć=ƒ
∏œ²=›²ÈŞćÈš=Ïƒ¯½=Ø›²₣i~Þ=¼ć¨œ∞⁄=ÏŞ=Û²„•œÈ²=Ûœ›₣=Şœ›_š=ÏşÐœ=Ûœ₣œ¼ć˚=Û²„•œ²=˘Ćı=Ï¼œ¹Ðœ=˘˛²=˛„¼=˝₣=˝œŽ=˝È¼ćI=ÏşĆı=Ž²Á
Ćı=ĆŞćÈþœ=Ûœ₣¼ćœ=˘Ćış¼=Û²„•œÈ²=›²₣i~Þ=¼ć¨œ¼ć=³¼ć=ÛÈ²˝=Ï¨ÈpĆı=›²ÈŽÈ×¼ć=›¼¼ć›jÆ=ñ˝œİ=˝›¼ć⁄=ş√³˝ÂĆÌ²þœ=Şþ=¼œÜÈš=şœ
₣œ›Ž˝=Û²„•œ²C›ğ=þœÈ×¼ć=ñœş›L˝þœ=Ćœ›¼ćÈŞć=þþ=Ï¼İÌ=˝È¼ć=Şœ›i~˝=ÛœŠœ¼ć=ş¼Âƒ¬=ĆÈŞć=ÝıÈðÈš⁄ 
 
›wþÌŞć=∑ƒÈ¼ć¼ć=ÛœoÌŞćþœ¼ć=Ï¨Èp˚=ş√³È˝Â¼ć=ˇ¾Ì¼ćþœ=pÆ₣İ=¨ÌÞ=ĆÈŞć=ÛœşÈš⁄=ÏŞÍ−=³›¼ć¼œÈ¼ć=−œ˝œ¼ć=ş₣ÈŞć=ŞœÈ×¼ć=şœÈ−=è¹„=Ï
Ş=ƒ∏œ›²˝=×Ò¼ćnĆı=Ï¼ÈÜÈš=þœ=²ŞćI=₣œ²›ş˝=×Ò¼ćn˚=ÏŞ²=Ï¼ÈÜ=ÏˇÈš⁄=Şœ¼ćœ=ÏŞÍ−=³›¼ć¼œÈ¼ć¼ć=ÛLÌ¾Òþ=›šğ=²œI=þœÈ×¼ć=˝−œ=Ïþœ=¼
ğœĆı=¼œrğÁI=˘˝Ðœ=ş₣Şć=›šğ=Ş˛²=ÛœoÌŞć¼ćœ=³¼ćƒ³È¼ć¼ć=¼œ›ÜÈþ=ÏˇÈğ=ƒ¬þÓƒ¡ÒþÂ=Ûœ²Èà¼ć=ĆœÐ=¼Èş=ÏŞþ⁄=ÛœoÌÈŞć¼ć=¼œ›ÜÈþ=Şœ
˚Şćœ¼ć=¼Áœ³œÈ¼ć=Ï˝œ²=›²Şć₣þœ›i~˝þœ=›šğ=²œ⁄=›¼²œ=Ï²œ›ÐÈİ=Ûş₣ÈŞć=˘˝Ž²=ÛÈ²Á¼ć=¼œ›ÜÈþ=›ˇÈŞć=Ýı³›ƒ∏þ=ĆÈþ=³œ¼ćÈþ²⁄=˘È
þ=ÛÈ²˝=ş₣ÈŞć=Û∑iÓ³„›¼ć˝œ¼ćœ=›˝š„Ðœ=Ûş„›¼¹œŞć=³ÜÈğ˚=þœÈ×¼ć=ÝıÈ×Áœˇ=ÛœÈŞćœŽ²=˘¼Ô=ÛœŠœ¼ćJÛœŠ¼ćÈÞ=Ûœ∑i›¼ć˝þœ¼ć=Ï˝œ²=
Û¾œ¼=−œ˝þ=²œ⁄=š„›Ð¼ć=›×È²=ÛœoÌÈŞć¼ć=¼œ›Ü=Şœ˚Şćœ¼ć=Ï¼ć˚ŞćœŽ=pÆ₣İ=˝È₣=ÛœşÈš⁄=›¼²œ=Ï²œ›ÐÈİ=ÏˇÈğ=ÛŽƒ¯=ØÈÐ²İ²∞=˝œŽ=
˝È¼ć=Ûœ₣œ¼ć=Şœ˚ŞćœÐœ=˚²œ¼ćœ=³šà=˝¼ćÈ¼²=›˝²œI=˚Ï×¼ć=ØñœĆıÈ¾›ş∞=Ï˝œ²¾œÈ¼=›¼›ŁÃþ=ĆÈ¼=›˝=²œ=ĆıþÁœ›×⁄=Ćı×œ²ÌÔ=ÏÐ›ğÈ½œÈ²=
Ûœˇœ₣=ØÛÁœ³ÈŞćhÐÈ₣hÐ∞=˝È¼ć=Şœ˚ŞćœÐœĆı=Ï¼ć˚ŞćœŽ=ĆÈŞć=×aœ›ÜÈŞćÈš⁄=ÏşÈ¨Èp˚=Şþ=˝₣=ş₣Şć=−œ˝œ=ŞœŞć=Ýı¾Şć=³¨Ćı=þþ=ƒ¬œ_šà
Á=Ï¼œ¹=˝È¼ć²Õ=þœšœÜœ=ÛœoÌÈŞć¼ć=¼œ›ÜÈþ=›ˇÈŞć=Ï¼İÌ¨Þ=−œ˝œ¼ć=ş₣şÁœ˚=Ïþœ=¼ćÈŞćÈš⁄=−œ˝Èþ=ĆÈğ=Ïþœ=˝−œ¼œþÂœ=¼ğÈþ=ĆÈ¼⁄=
ØÛÈ²Á¼ć=˝œÈš∞=›²ÈŽ¼ć=˝−œ=¼ğœ¼ć=¼Áœ³œÈ¼ć=ÛÈ²˝=¼ć˝È₣¼ć=şÔİŞć=ÛœŽ˝œğ=Ûœ₣œÈ×¼ć=₣È²=˝œŽ=˝È¼ć⁄=Ûœ₣œÈ×¼ć=³Ò¼Â¼þÂÌ=ñŽÈá∫
¼ć=₣²=Ï¼œ¹ĆŞć=ÛÈ²˝=ş¼ćğ=›šğ=þœĆı=þaœ¼ćœ=ñœÞ˛„Èğ=›²ÈŽÈ×¼ć=˝−œ=¼ğÈþ=³œ¼ćÈþ²I=Ûœ₣¼ćœ=ÏŞ=Ï˝œ²=˝œ¼ćÈÞĆı=ÏĆœ˝=˘Ćı=¨₣þ
œ=pÆ₣œˇþ=Ćœ›¼ćÈŞć=Ï½ğ›š=¼Èğ=Ûœ₣œÈ×¼ć=Ï¨Èp=ş₣şÁœ=≥Û¼İÁI=Ş›×=˘ÐœÈ˝=ÛœÈ×Í=ş₣şÁœ=₣È²=˝¼ćœ=ĆŞćµ=¼œÜÈš⁄=Ûœ₣œÈ×¼ć=³¼ć
¼þÂÌ=ñŽÈá∫¼ć=ÏšÈğÈ₣ÈŞćÈ×¼ć=₣È¹Á=˘Ćı=¹¼ćÈ²¼ć=ÛœoÌŞćþœ¼ć=ñ›þ=₣È²œ¾œ¼=şœ₣›ˇ¦˝¾œÈ¼=Ûœ¼ć˚=Ï²›þ¼œŠ˝⁄=˝œ˝œ¼ć=¼œ›ÜÈþ=Ï¼
ÜœÈþ=Şœ˚Şćœ¼ć=ÏŠÈŞć=›ÐK›¾KÈþ=›şÈ²₣œ=Ï×˛œ=ÛÈ²˝=Ï¼İÌ=Ûœ˝ĞÂÞÌŞć⁄=›²Žƒ¬=³›¼ć¼œÈ¼ć¼ć=ˇ›d¼ć=¼œĆıÈ¼ć¼ć=ÛœoÌŞćÈ×¼ć=şœÈ−=Ûœ₣œÈ×
¼ć=ş√³˝Â=−œ˝œÐœ=ÛœŽ˝œğ=ÛÈ²˝Ðœ=›²¾Â¼ć=˝È¼ć=Ûœ₣œÈ×¼ć=³›¼ć¼œÈ¼ć¼ć=Ï˝œ²=¼ÈŞćœÓÈŽÁ•=ş×ÈşÁ¼ć=˚³È¼ć⁄=›þ›²Ćı=Ûœ₣œÈ×¼ć=şœÈ
−=ÛœoÌŞćÈ×¼ć=ş√³È˝Â¼ć=ÏŞœˇşÒp=›ĆÈşÈ¼=˝œŽ=˝È¼ć²⁄=þaœÈ˝=Ï˝Ñ=˝È¼ćĆı=ÛœoÌŞćþœ¼ć=¼Új=Ûœ¼›þÂþ=ĆŞć⁄=ÛœoÌŞćþœ=¼ć¨œ¼ć=Ž²Á=
þaœ¼ć=˘Ćı=Ûœˇ¦Ć=ÛÈ²˝ş₣ŞćĆı=Ûœ₣œÈ×¼ć=˝œÈš=Ø¾ÌĞÞ=Ûƒ¬›∑ƒ˝¼ć∞=¼Èğ=ÏðÈ˝⁄=˘Ćı=Ûœˇ¦ÈĆ¼ć=˝œ¼ćÈÞ=þaœÈ˝=›²˝Ð=ÛœoÌŞćÈ×¼ć=˝œš=
Ï−È˝=ÛÈ²˝=ˇ\²œ˚=şĆÁ=˝¼ćÈþ=ĆŞć⁄=ğ¨ÞÌŞć=›¼ĞŞć=ĆÈ_š=˘Ćı=¼ÈŞćœÓ¼ÚÈu¼ć=Ûœ∑i›¼ć˝þœÈ˝=Ûœ₣¼ćœ=¼„Èž=ÝıðÈþ=³œ›¼ć=²œ=¼œ=Ï¼œ
žœ¼ć=ÏŠ«§œ˚=˝›¼ć=²œ⁄=³„È¼ćœ=¼Áœ³œ¼ćÐœÈ˝Ćı=˘˝Ðœ=Ø¼Áœ˝=ÏÝÈÐÝ∞=₣œ²›ş˝þœ¼ć=ñ˝œİ=¼Èğ=¹È¼ć=›²Ćı=˘¼Ô=›²ÈŽÈ×¼ć=Ûœ¹„›²˝=₣œ²
›ş˝þœÈ˝Ćı=˘È¨Èp=ş›ð˝=¼Èğ=›¼ª…œş=˝›¼ć⁄=ş›þÁĆı=˘Ćı=Ûœ¹„›²˝þœ=˝þÐœ=Ø₣œ²›¼˝∞=Ïş=ñªΩ=›˝Å=Ï−È˝Ćı=ŞœŞć⁄ 
 
˘˝−œ=₣È²=ĆÈþĆı=³œÈ¼ć=ÏŞ=¼ÚĆj¼ć=şœ₣œ›Ž˝=ş√³È˝Â¼ć=Ï¨Èp=Û−¼œ=×Ò¼ć¼þÂÌ=³œ›¼ć¼œ›¼ć˝=ş√³È˝Â¼ć=›¼ĞÈŞć=Ûœ₣¼ćœ=›˝š„Ðœ=Ýı×œş
Ì²=ĆÈŞć=−œ˝Èğ˚=˘˝˝=³›¼ć¼œÈ¼ć¼ć=ş×şÁÈ×¼ć=şœÈ−=Ûœ₣œÈ×¼ć=‰²˝ÐÁ=˘˛²˚=³œõœÈjÁ¼ć=ÏŞ=Ï˝œ²=ş₣œÈŽ¼ć=ÏŠœÈ˛Ćı=ÙĞÂÞÌŞć⁄=˘Ćı=
×œ¼Ì¼ć=Şœ−Âœ−ÁÈ˝=şœ₣›ˇ¦˝¾œÈ¼=Ûƒ¬Ì˝œ¼ć=˝¼ćœ=›²õŞćĆı=şó¼=²Şć⁄=ÛÈ²˝=Ýıá≈þ=Ï×Èİ¼ć=₣œ²„ĞĆı=˘˛²˚=Ûœ₣œÈ×¼ć=³œ›¼ć¼œ›¼ć˝=ş√
³È˝Â¼ć=¼aœ¹²=Ï×È˛=₣„G=Ć²=˘¼Ô=þaœÈ×¼ć=ş₣œÈŽ=˘Ćı=‰²˝ÐÁ=şó¼=²Şć=¼Èğ=Ûœ½Èİœş=˝È¼ć²⁄=˘È¨Èp=›˝Å=Ûœ₣œÈ×¼ć=₣È²=¼ćœ˛œ=
×¼ć˝œ¼ć=ÏŞ=³œõœÈjÁ¼ć=₣œ²„ĞÈ×¼ć=˝œÈš=Ûœ₣œÈ×¼ć=³œ›¼ć¼œ›¼ć˝=˝œðœÈ₣œ¼ć=ÏŞ=›×˝Ðœ=ş¼ÈŠÈŞć=Ûœ˝ĞÂÞÌŞć=¼Èğ=₣È²=ĆŞć=þœ=×aœ›ÜÈŞć=
ÛœÈš=₣Òğþ=×„›Ð=›¼ĞÈŞć¼ć=˚³¼ć=Ó=ñ−₣›Ð=Ćğ=˘˝˝=³›¼ć¼œÈ¼ć¼ć=₣È¹Á˚=¼ÈŞćœÈŽÁ•È˝=ŞÈ−«§=ş√∫œ²=Ï×¼œ¼ć=₣œ²›ş˝þœ⁄=˘₣²=›˝=Ş



˛²=˘Ćı=¼ÈŞćœÈŽÁ•=¼Á›jÆ›Ð=şÔşœÈ¼ć¼ć=ñ˝Úþ=˝þÂœ=²∞²=þ˛²˚=þaœ¼ć=ñ›þ=ŞÈ−«§=ş√∫œ²=˚=¾œğ¼œşœ=ñ×İÂ²=˝¼ćœ¼ć=¼Áœ³œÈ¼ć=ÛÈ²˝
=Û²„ŽĆı=˝—›|þ=Ć∞²=²œI=›¼ÈİĞ=˝È¼ć=›¼È×İÌÈ×¼ć=şœ₣È²=Ïþœ=²ŞćĆıÕ=›wþÌŞć=›¼ĞŞć›Ð=Şœ=›¼È×İÌÈ×¼ć=×Ú›«§=Ûœ˝ĞÂÞ=˝È¼ć=þœ=Ćğ=³›¼ć
¼œÈ¼ć¼ć=ş×şÁÈ×¼ć=₣È¹Á=ÏşÍĆœÈ×ÂÁ¼ć=ş√³˝Â⁄=›¼È×İÌ=ş₣œÈŽI=›¼ÈİĞ=˝È¼ć=³œõœjÁ=ş₣œÈŽ=˘Ćı=×„›Ð=›¼ĞÈŞć¼ć=Û¾œ¼=ŞþÐœ=ñ˝Ð=Ûœ
₣œÈ×¼ć=Ï×Èİ=˘˛²˚=þœ¼ć=¾¿ΩœÔİ˚=²Şć⁄=›˝Å=þœ=¼Èğ=˘È¨Èp˚=ÛœoşÅ›«§¼ć=Û¼˝œİ=¼ćÈŞćÈš=›˝’=
=
˘˝Ð„=ğ¨Á=˝¼ćÈğĆı=Ï×˛œ=ŞœÈ¼=˘˝˝=³›¼ć¼œÈ¼ć¼ć=Ï¨Èp˚=ş√³˝ÂĆÌ²þœ¼ć=¼ÌŽ=ÛœÈ∑ƒ=ÛœÈ∑ƒ=₣œ−œ=ŠœÜœ=›×È_š⁄=˘˝›×È˝=¼ÚuœöÈ₣
¼ć=şÔ˛Áœ=pÆ₣œˇþ=Ï¼ÈÜ=ŠğÈš⁄=Û²Á›×È˝=¼œÜÈš=›¼¼œĆJ›¼È_šÈ×¼ć=şÔ˛Áœ⁄=›²ŞÂœ›þþ=²œ¼ćÌÈ×¼ć=›²ÈŞć=˝œŽ=˝È¼ć²=ÏŞ=ş¼=şÔƒ∏œ=þœ
¼ćœ=pÆ₣œˇþ=Ýı›w¿Ω=ĆÈ_š²=›²ŞÂœ›þþ=²œ¼ćÌ¼ć=şÔ˛Áœ=¼Ú›uÈþ⁄=ÏŞ=ş¼=¼ÚuJ¼Úuœ=˘˛²˚=³„p=¼œ=˝²Áœ¼ć=şœÈ−=˘˝Ćı=şÔşœÈ¼ć=¼ćÈŞćÈš²=
þaœÈ×¼ć=ÛÈ²È˝Ćı=ş₣¼Şćƒ∆È×¼ć=şœÈ−=˝−œ=¼ğœ¼ć=ş₣ÈŞć=Û−¼œ=Ž²œ›∑iÈ˝=¼ğÈš²=Ø˘¼ć=ÏŠÈŞć=¼ÚuœöÈ₣=−œ˝œ=¾œğ⁄∞=Û²Á¾œĞœŞć=¼
ğœ=ŞœŞćI=˘˝˝=³›¼ć¼œÈ¼ć¼ć=¼aœ¹È²˚=Ðœ²=³ÜÈš⁄=ÏşĆı=Ðœ²=˘˛²˚=¼›Ć¼ćÈL=Ïþ₣²=ñ˝œİ=²œ=Ï³Èğ˚=›¾þÈ¼ć=›¾þÈ¼ć=¨ÈŞć¼ć=Ćı›L
þÕ=
=
˘˝ş₣ÈŞć=₣È²=˝¼ćœ=ĆÈŞć›šğ=˘˝₣œp=˘˝˝=³›¼ć¼œÈ¼ćĆı=³œ›¼ć¼œ›¼ć˝=ş„˛=şó¼⁄=₣È²=˝¼ćœ=ĆÈŞć›šğ=Ł›²•=₣œ²›¼˝=ş√³˝Â=˘˝˝=³
›¼ć¼œÈ¼ćĆı=×ÌŁÂœ›Şćþ=ĆÈþ=³œÈ¼ć⁄=˘₣²˚=ÛÈ²È˝=×œ¼Ì=˚=Ûœİœ=˝È¼ć›šÈğ²=ÏŞ=˘˝˝=³›¼ć¼œÈ¼ć=−œ˝ÈğĆı=³›¼ć¼œÈ¼ć¼ć=¼œĆıÈ¼ć=Û²Áœ²Á
=ÛœoÌŞćÈ×¼ć=şœÈ−=ş„ş√³˝Â=¼ćœ˛œ=şó¼⁄=¼œ∑ƒÈ¼=ŁÐğ=Û²Á¼ć˝₣⁄=˝œ¼ćÞ=³›¼ć¼œÈ¼ć¼ć=¼œĆıÈ¼ć¼ć=ÛœoÌŞćÈ×¼ć=şœÈ−=ş√³˝Â=¼ćœ˛œ¼ć=Ž²
Á=ÏŞ=ĆıÈ_šÐœ=×¼ć˝œ¼ć=ÏşÐœĆı=₣È¼ć=ÏŞÈþ=−œÈ˝=Ø˘˝œ∞=−œ˝œ¼ć=½Èğ⁄=˘˝˝=³›¼ć¼œ¼ć=Ûœ₣œÈ×¼ć=ĆıÈ_š¼ć=ˇ›þJñ˝Ú›þÐœÈ˝=ş√³ÒÞÂ=¼×
Èğ=Ï×Şć⁄=ÛÈ²È˝¼ć=şœÈ−=−œ˝Èğ=Ûœ₣œÈ×¼ć=Ï¼İ=›˝š„=ĆıÈ_š=³Ò¼ćÈÞ¼ć=ş„ÈŞœˇ=−œÈ˝=²œI=˘˝−œ=›ð˝⁄=›˝Å=˚Ćı=ĆıÈ_šCÈğœ=³Ò¼ćÞ=²œ
=Ć˚Şćœ¼ć=Û¾œ¼=Ï¼œ¹Ðœ=ŠÈğ=ŞœŞć=ÛÈ²È˝¼ć=şœÈ−=˝«§Ðœ=¾œˇ=ĆÈŞć=Şœ˚ŞćœŞć⁄=þœšœÜœ=ÛÈ²È˝¼ć=şœÈ−=−œ˝œ¼ć=ÏŞ=˘˝Ðœ=³Ú−˝=ƒ¬œ×
=˚=Ûœ²à=¼ćÈŞćÈš=ÏşĆı=Ûœ²à˚=¼Á−Âþœ=Ï¼œ¹È˝=Û›þpÆ₣=˝¼ćÈþ=şœĆœŞÁ=˝È¼ć⁄=›˝Å=˘˝˝=³›¼ć¼œÈ¼ć¼ć=ØÛÈ²È˝¼ć=şœÈ−=ş√³È˝Â¼ć
=₣Žœ∞=³œ˚Şćœ¼ć=Û¼˝œİ=−œÈ˝=²œ=¼Èğ=Ćı_šœ³Ò¼ćÈÞ¼ć=Û¾œ¼=ĆÈğĆı=×„ÓÈ˛¼ć=şÚ›«§=ĆŞć⁄=ĆıÈ_š³Ò¼ćÈÞ¼ć=Û¾œ¼˚=ÏŞ=¼ÚĆj¼ć=Ï˝œ²=ñœ›
ä¼ć=˝œ¼ćÞ=ĆÈþ=³œÈ¼ć=Ïş=Ï¼œ¹=ˇÈÜ=˚ðœ¼ć=ş„ÈŞœˇ=²œ=−œ˝œŞć=ĆıÈ_š³Ò¼ćÞ=²œ=ĆÈğ=þœÈþ=×—=¹¼ćÈÞ¼ć=˝È«§¼ć=şÚ›«§=ĆŞć⁄=Şœ¼ć=ĆıÈ_š³Ò¼ć
Þ=Ćğ=²œ=Ïş=×„Ó˛=³œŞć=˘¼Ô=ÏŞ=ĆıÈ_š³Ò¼ćÞ=˝¼ćœ¼ć=Ž²Á=×œ›Şćnñœä=›šğ=þœ¼ć=₣È²=¼Á−Âþœ=Ï¼œÈ¹¼ć=Žá∫=ĆŞć⁄=˘Ćı=×„Ó˛=˚=¼Á−ÂþœÈ¼
œ¹Ćı=˝œğpÆÈ₣=˘˝˝=³›¼ć¼œÈ¼ć¼ć=ş×şÁÈ×¼ć=³œ¼ćƒ³›¼ć˝=ş√³˝ÂÈ˝=¼ÁœĆþ=˝È¼ć⁄=ƒ¬œ₣Ì¼ć=ñ›þ=ƒ~Ì¼ć=¼Á¼Ćœ¼ćI=ş∑iœ²È×¼ć=ñ›þ=¼œ¼œJ₣
œÈŞć¼ć=¼Á¼Ćœ¼ć=ş¼Ćı=pÆ₣İ=Şœ›i~˝=ĆÈŞć=ÝıðÈþ=è≠=˝È¼ć⁄=ÛœÈ₣›¼ć˝œŞć=ˇþ=İþœëÌ¼ć=ÏİĞ=¾œÈˇ=˘˝=ş₣Ì¨œŞć=Ï×˛œ=ÏˇÈš=›˝Èİœ¼ć
=¼ŞćÈş¼ć=ÏšÈğÈ₣ÈŞć¼ćœ=ş¼ÈŠÈŞć=Ï¼İÌ=˘˝œ˝Ìn=Ï¼œÈ¹¼ć=›İ˝œ¼ć=ĆÈ_š⁄=˘¼Ô=˘Ćı=˘˝œ˝ÌÈn¼ć=₣ÒÈğ=Û²Áþ₣=ñ¹œ²=˝œ¼ćÞ=Ćğ=¼œ¼œJ
₣œÈŞć¼ć=şœÈ−=ş√³˝ÂĆÌ²þœ⁄=˘Ćı=¼ŞćÈş¼ć=ÏšÈğÈ₣ÈŞćÈ×¼ć=Šœ›Ć×œ³Ò¼ćÈÞ=¼Á−Â=ĆÈŞć=¼œ¼œJ₣œÈŞć¼ćœ=¹È¼ćĆı=Ï²²=ÏŞ=˚¼ćœ=þaœÈ×¼ć=˚³¼ć=
Ûœ¼ć=›²¾Â¼ćİÌğ=²Şć⁄=Û²Á›×È˝=ÏšÈğÈ₣ÈŞć¼ćœ˚=₣È²=˝¼ćÈþ=−œÈ˝=¼œ¼œJ₣œ=þœÈ×¼ć=¾œğ¼œÈş²=²œ⁄=½Èğ=³œ¼ćƒ³›¼ć˝=¾„ğ=Ï¼œžœ¼„›
ž¼ć=şÚ›«§=ĆŞć=˘¼Ô=˘¼ć=²ÌÐ½ğ=ĆŞć=ş√³˝ÂĆÌ²þœŽ›²þ=˘˝œ˝Ìn⁄=Ûœ₣œÈ×¼ć=ş₣œÈŽ˚=˘˝˝=³›¼ć¼œÈ¼ć¼ć=ş×ÈşÁ¼ćœ=pÆ₣œˇþ=˘È˝=
Û³¼ćÈ˝=Šœ›Ć×œ=³Ò¼ćÈÞ¼ć=Şi~=›ĆÈşÈ¼=Ï×˛Èþ=Ï¼İÌ=₣œpœŞć=Û¾Á∑ƒ=ĆÈŞć=ÝıðÈš²⁄=½Èğ=³œ¼ćƒ³›¼ć˝=şĆ²İÌğþœ¼ć=ş√³˝Â=¨›þˇ¦ƒ∏=
ĆÈ_š⁄=³œõœÈjÁ=Ïþœ=³œ›¼ć¼œ›¼ć˝=ş√³È˝Â¼ć=ØÏ¼œžœ∞È˝=Ûƒ¬Ì˝œ¼ć=˝¼ćœ¼ć=Ž²Á=³›¼ć¼œ¼ć=ñ−œ¼ć=›¼≠ÈuĆı=ÏŽĆœ×=ÏŁœĞÞœ=è≠=ĆÈŞć=Ï
ˇÈš⁄=˘Ćı=ÏŽĆœ×=Ûœ₣œÈ×¼ć=Ï˝œ²=›×È˝=›²ÈŞć=ŞœÈ¼=þœ=Û¼İÁ=˘˛²˚=şÔİ›Şćþ⁄=Ûœ₣œÈ×¼ć=ş₣œÈŽ=˘˛²˚=Ûœ₣¼ćœ=³„¼ćÈ²œ³i∏ÌÈ×¼ć=
×ÈğĆı=¼ćÈŞć=Ïˇ›š⁄=˘˛²˚=Ûœ₣¼ćœ=Û∑iþ=›²ÈŽ¼ć=³›¼ć¼œÈ¼ć¼ć=₣È¹Á=₣œ²„ĞÈ˝=˝œÈš=ŠœĆı⁄=Û¼İÁ=Ûœ₣œÈ×¼ć=˘Ćı=Šœ˚Şćœ=˝þÐœ=Ï₣ÈÐ=Ï
ş=›ĆÈş¼=˛„¼=³›¼ć«∆œ¼ć=²Şć⁄=ÛÈ²˝=ş₣ŞćĆı=Ûœ₣¼ćœ=¼„žÈþ=³œ›¼ć=ŞœÈ˝=˛„¼=˝œÈš¼ć=₣œ²„Ğ=¼Èğ=₣È²=Ć›_šğ=þœ¼ć˚=₣È²¼ć=˝œšœ˝œ›š=
Ï³aÍšÈþ=³œ¼ć›š=²œ⁄=˝›¼=ş„²Ìğ=ˇÈLœ³œ¹ÁœÈŞć¼ć=¾œĞœ=¹œ¼ć=˝È¼ć=¼ğœ=Şœ˝=Ó=
=
ØØŞœ¼ćœ=˛„¼=˝œšœ˝œ›š=þœÈ×¼ć=ˇ¾ÌÈ¼ć=ÏŞÈþ=ÏŞÈþ=
˘˝›×²=Ï−È₣=ŞœĆıI=Ï˝²²œ=˘₣²=×Ò¼ć=³−=
ÏŞÈþ=ĆÈ¼I=þœ˚=Ïþœ=›šğ=²œ=Žœ²œ=KKKKKKKK⁄∞∞=
≥˝œšœ˝œ›š=₣œ²„ÈĞ¼ćµ=
ĆðœÊ=˘˝›×²=Ş˛²=˛„¼=˝œÈš¼ć=Ïğœ˝È˝=˘¾œÈ¼=ÛÈŠ²œ=ğœÈˇ=Ïş›×²=Ûœ₣¼ćœI=˘˝˝=³›¼ć¼œÈ¼ć¼ć=Ł›²•¼ćœI=¼„žÈþ=³œ›¼ć=Ó=ØØÏŞ=˝−œ
=Ïþœ₣œ¼ć=²ŞćI=ÏŞ=˝−œ=Ûœ₣œ¼ć=²Şć=±=ş˝ÈğĆı=ÏşĆı=˝−œ=¼Èğ⁄∞∞=pÆ₣İ=˘Ćı=‰²¼ÂÁ›jÆ˝þœJ¼Ú›u¼ć=Ï¼œ¹=›˝=˘˝˝=³›¼ć¼œÈ¼ć¼ć=₣œ²„ÈĞ
¼ć=˝œÈš=˛„¼=ÛÈŠ²œ’ 
 
P⁄ 
ñªΩ=ĆğI=pÆ₣¼¹Â₣œ²=ş√³˝ÂĆÌ²þœ¼ć=Ž²Á=×œŞćÌ=˝¼ć¼=˝œÈ˝’=›²ÈŽÈ×¼ćI=²œ=›˝=›²ÈŽÈ×¼ć=˚³È¼ć=ÏŠÈ³=¼şœ=ş₣œŽ¼Á¼ƒ∏œÈ˝’=Ş›×=



¼ğœ=ĆŞć=×„ÈÐœĆı=×œŞćÌ=þœĆÈğ=ñªΩ=ĆÈ¼=Ï˝œ²Ðœ=Ï¼İÌ=×œŞćÌ’=˘¹¼ćÈ²¼ć=ñÈªΩ¼ć=ş×„j¼ć=³œ˚Şćœ=˛„¼Ćı=˝›ð²⁄=›˝Å=ÝıjÈ¼ć¼ć=şÖœ²=²œ=
˝È¼ć=−œ˝œÐœ˚=›˝=˝›ð²=²Şć’=ş√³˝ÂĆÌ²þœÈ˝Ćı=Û›²¼œŞÂ=³›¼ćÞœ₣=¼Èğ=Ï₣È²=›²ÈŞć=Ćœþ=C›ÐÈŞć=¼Èş=−œ˝œÐœ=›˝=˛„¼=ƒ¬›∑ƒ¼ć’=˝œÈ
ŽĆı=Ýıj¼ć=³œ˚Şćœ=Şœ˝=¼œ=²œ=Şœ˝=Ýıj¼ć=şÖœ²=Û∑iþ=˝œ₣Á⁄=Ï˝²=˘₣²=Ćğ’=Ï˝²=₣œ²„Ğ=₣œ²„ÈĞ¼ć=˝œš=Ï−È˝=˘¾œÈ¼=×ÒÈ¼ć=şÈ¼ć=›
ˇÈŞć=›¼›_šá≈=˘˝œ˝Ì=ĆÈŞć=¼œş=˝¼ćÈš’=
=
Ûœ−Âşœ₣œ›Ž˝=˝œ¼ćÈÞ¼ć=›×È˝=Şaœ¼ćœ=×Ú›«§=Ûœ˝ĞÂÞ=˝È¼ć²=þœ¼ćœ=¼ğÈ¼²=Ï¾œˇ¼œ×Ì=¼œŽœ¼ć=ş¼Âƒ¬=ş₣œŽ=¼Á¼ƒ∏œŞć=˘¼ć=¼Á›þpÆ₣=şó¼=
²Şć⁄=Ï˝œ²‚Ðœ=₣ÒğÁ¼œ²=Ï˝œ²‚Ðœ=²Şć=Ïş=ş√³È˝Â=¹œ¼ćÞœ=˘Ćı=Ûœ−Âşœ₣œ›Ž˝=¼Á¼ƒ∏œ=˘₣²=¾œÈ¼=ˇÈÜ=Ï×Şć=ÏŞ=₣œ²›¼˝=ş√³˝ÂÐœ=Ïş˛
œÈ²=Ï˝œ²=¾œÈ¼Ćı=ñœ¹œ²Á=Ï³Èþ=³œÈ¼ć=²œ⁄=₣È²=¼ćœ˛Èþ=ĆÈ¼=₣œ²›¼˝=ş√³˝Â=Ø¼œŽœÈ¼ć∞=›¼pÆÌÈŞœˇÁ=şœ₣ˇ¦Ì=²Şć⁄=ÝıÈ™œ›×È˝=˘Ćı=ş
√³˝ÂÈ˝=C≠n=›×Èğ=Ï¾œˇ¼œ×Ì=¼œŽœ¼ć=ÛÈ²˝œÔÈİ=¨›þˇ¦∑ƒ=Ć˚Şćœ¼ć=şóœ¼²œ⁄=˝œÈŽĆı=›¼ª…œŞćÈ²¼ć=Ş„ÈˇI=³ÞÁ=ş¼Âƒ¬þœ¼ć=Ş„Èˇ=₣œ²›
¼˝=ş√³˝ÂÈ˝=›˝š„ÈþĆı=Ø₣ÒğÁ¼œ²∞=ĆÈŞć=ÝıðÈþ=Ï×˚Şćœ=ŞœŞć=²œ=˘Ðœ=şĆŽ=Ï¼œ¹Á⁄=›¼ª…œŞć²=˝Ì¾œÈ¼=₣œ²„ÈĞ¼ć=₣È²¼ć=˚³È¼ć=ñ¾œ¼=Ï
½Èğ=˘¼Ô=˝Ì¾œÈ¼=₣œ²›¼˝=ş√³È˝Â¼ć=Û∑i¼ćœŞć=ĆÈŞć=˚Ïð=Ïş=ş√³È˝Â=ŞmİÌğ=›¼ÈªøĞÞ=³œ˚Şćœ=ŞœŞć=ÏˇÍþ₣=¼ÈàÁœ³œ¹ÁœÈŞć¼ć=Ïğ˛œ
=ØØ›¼ª…œŞćÈ²¼ć=₣²∞∞=ñ¼ÈÖ⁄=›þ›²=›ğ˛Èš²I=ØØÛœ¹„›²˝=Û−Â›¼WœÈ²¼ć=ñ¹œ²=ş„¼ć=Ýı³ÈŞœˇ¼œ×=¼œ=ş„˛¼œ×⁄=˘¼ć=İÒ²Áþœ¼ć=›×˝›Ð=Ćğ=
Ïş=ş„˛=›Ž›²ĞÐœÈ˝=˛d=˛d=˝È¼ć=Ï×È˛⁄=þœĆı=¼Á›jÆ¼ć=şÈL=¼Á›jÆ¼ć=ş„È˛¼ć=ñ›þw›àtþœ=¼Ü=ĆÈŞć=˚ÏðI=ş„È˛¼ć=³œ¼ćƒ³›¼ć˝=›²¾Â¼ćþœ
È˝=Ïş=›Š²Èþ=³œÈ¼ć=²œ⁄=₣œ²„ÈĞ¼ć=Ûœ²Èà¼ć=³›¼ć³Ò¼ć˝þœ=ƒ¬Ì˝Ú›þ=³œŞć=²œ⁄=Žœ›þÈ˝=Û˛d=˘˝=şjœ=›ĆÈşÈ¼=Û²„¾¼=˝¼ćœ¼ć=¨₣þœ=
Ćœ›¼ćÈŞć=×œİÂ›²˝=¾œÈ¼=³L„=ĆÈŞć=³ÈÜ=ş₣œŽ⁄=ş„È˛¼ć=˛›dþ=¼Á›jÆÈ˝›Ñ˝=¼ćH³=˚=ş„È˛¼ć=ŽœþÌŞć=Û˛dþœ¼ć=›Š¼ć˝œğÌ²=wÈàt=¼Á›jÆş
„È˛¼ć=³þœ˝œ=ÝıÜÈþ=−œÈ˝⁄∞∞=¼ğœ=¼œrğÁ=›²ÈŽÈ˝=›²ÓÈİĞ=˝È¼ć=³œ˚Şćœ=˘Ćı=ş„˛=₣œ²„ĞÈ˝=ƒ¬›∑ƒ=›×Èþ=³œÈ¼ć=²œ⁄=½ÈğI=ØØ˘È˝˝Ðœ=₣
œ²„ÈĞ¼ć=şœ¼ćœÐœ=ŽÌ¼²=è¹„=Ï×ÍÈÜ=³ŞÂ¼›şþ⁄=şœ₣›ˇ¦˝=¾œÈ¼=₣œ²„ÈĞ¼ć=ÛœŠ¼ćÞ=Ûœ₣Òğ=³œÈ™=ŞœŞć⁄=ñ˝Ú›þ¼ć=ƒ¬þÓƒ¡ÒþÂþœ=ÏŞ₣²=›²ÈŞć
=ÛœÈş=¼²ÁœI=₣Ćœ₣œ¼ćÌI=Şœ=Ûœ₣œÈ×¼ć=˝œ₣Á=²Şć⁄=Ïþ₣›²=¼œŽœÈ¼ć¼ć=ş√³ÒÞÂ=ƒ¬þÓƒ¡ÒþÂþœ˚=ş₣œŽÈ˝=ğd¾d=˝È¼ć=Ï×Şć⁄=Şœ¼ć=Ýı×œĆ¼ćÞ
=ĆıÈàœÈ²›İŞćœI=−œĆığÁœ}⁄=³Ú›−¼Ì¼ć=Ï˛œğœ=¼œŽœÈ¼ć¼ć=Ï×İC›ğ¼ć=pÆ₣¼¹Â₣œ²=ĆþœİœI=Û¼şœ×I=˘˝œ˝ÌnI=›¼›_šá≈þœ=˚=ÛœoĆþÁœ=›¼
ª…œŞćÈ²¼ć=¾Şć†¼ć=›×È˝¼ćĆı=ŁhÐœ¹q›²⁄∞∞=Ûœ₣œÈ×¼ć=ş₣œÈŽ=˘Ćı=¾Şć†¼ć=¼œŽœ¼ć=¼Á¼ƒ∏œ=˘˛²˚=³„È¼ćœ³„›¼ć=−œ¼œ=¼şœÈþ=²œ=³œ¼ćÈğ˚=›
¼³×=˛„¼=ÛœÈİ³œÈİ=ÏŁœ¼ćœÈ½¼ćœ=˝¼ćÈš⁄=þœ¼ć=Ćı›Lþ=Ûœ₣¼ćœ=³œĆı=ş₣œŽ₣È²=Ï¼ÈÜ=˚ðœ=›²¼ćœ³jœĆÌ²þœ¼ć=₣È¹Á⁄=˘˝›×È˝=›²¼ćœ³
jœĆÌ²þœI=Û²Á›×È˝=Ï¾œˇ¼œÈ×¼ć=Û∑iĆÌ²=Ûœ˝ĞÈÞÂ¼ć=₣È¹Á=³ÈÜ=Ûœ₣œÈ×¼ć=₣ÒğÁÈ¼œ¹=pÆ₣œˇþ=›¼³ŞÂ∑ƒ=ĆÈ_š⁄=Ûœ₣¼ćœ=ÏöŞćÓ=Ï˝=Ï½
Èğ=ÏñŞć¼ć=›³šÈ²=Ï×ÍÜ›_š⁄=Ûœ₣¼ćœ=₣È²=˝¼ć›š=Şþ=Ï¼İÌ=Ûœ›−Â˝=ƒ¬œ_šàÁ=ÛœşÈ¼=Ûœ₣¼ćœ=þþĆı=¾œğ=−œ˝¼⁄=˘Ćı=Ø¾œğ=−œ˝œ¼ć∞=
ÏŠ«§œŞć=˝˛²=ÏŞ=Ûœ³²Ž²È×¼ć=Ï−È˝=×ÒÈ¼ć=şÈ¼ć=Şœ›_š=¼„žÈþ˚=³œ¼ć›š=²œ⁄=Û−¼œ=¼„žÈþ=³œ¼ćÈğ˚=›˝š„Ćı=˝È¼ć=ÝıðÈþ=³œ¼ć›š=²œ⁄
=ş√³˝ÂĆÌ²þœ=¼œÜÈš=›˝=²œ=˘=ş√³È˝Â=˝−œ=¼ğÈþ=ÏˇÈğ=Ï×˛Èþ=³œÈ¼²=Ï¼İÌ¼ć=¾œˇ=₣œ²„ĞĆı=₣È²=˝È¼ć²=þœ¼ćœ=¼œ¹Á=ĆÈŞć=ş√³˝Â
ĆÌ²þœÈ˝=Ï₣È²=›²È_š²⁄=ÛÈ²È˝Ćı=¼ğÈ¼²=Øş√³˝Â=ÛœÈˇ¼ć=₣ÈþœĆı=ÛœÈšI=þœ¼ć=ñ˝œİĆı=è¹„=³œÈ™=ÏˇÈš⁄∞=›˝Å=¼ćœÈþ¼ć=ş¼=þœ¼ć
œĆı=›˝=ş›þÁĆı=›×È²¼ć=ˇ¾ÌÈ¼ć=ğ„›˝ÈŞć=¼ćÈŞćÈš’=ÛœşÈğI=ş√³˝ÂÐœ=−œ˝„˝=˘Ćı=ĆıÈ_šÐœ=¼ćÈŞćÈš=Ûœ₣œÈ×¼ć=₣È²⁄=Û−Š=˘Ćı=ĆıÈ_šÐœÈ˝
=¼œ∑ƒ¼œ›Şćþ=˝¼ćœ¼ć=Ž²Á=Şœ=›˝š„=˝þÂ¼Á=þœ¼ć=›ð˝=›¼³¼ćÌþ=˝œŽÐœĆı=˝È¼ć=ŠÈğ›š=Ûœ₣¼ćœ⁄=˘Ćı¾œÈ¼=pÆ₣œˇþ=Ûœoñþœ¼ćÞœ=˝È¼ć=ŠÈ
ğ›š⁄=˘Ðœ=˘˝=¹¼ćÈ²¼ć=Ûœo›¼Š„Á›þ˚=¼ÈÐ⁄=ÛÈ²È˝Ćı=¼ğÈ¼²=˝œğÂ=₣œ˝Âş‚=Ïþœ=ÛÈ²˝›×²=ÛœÈˇĆı=şþ˝Â=˝È¼ć=ÏˇÈš²=˘Ćı=Ûœo›¼
Š„Á›þ=Û−¼œ=Ûœo›¼›_šá≈þœ¼ć=şóœ¼²œ¼ć=›¼ĞÈŞć⁄=ñªΩÐœ=Ïş˛œÈ²ĆıI=ş√³˝ÂĆÌ²þœ¼ć=Şi~Þœ=Û›²¼œŞÂ=Žœ²œ¼ć=³¼ć˚=˘þ=Ï¼œuœ=₣œ²„Ğ=
Ï¾œˇ¼œ×Ì=¼Á¼ƒ∏œÈ˝=Ï₣È²=›²È_š=˝Ì=¾œÈ¼’=ş›þÁĆı=›˝=Ûœ₣¼ćœ=›¼ª…œş=˝›¼ć=ÏŞ=₣œ²„ÈĞ¼ć=şœÈ−I=›¼ÈİĞ=˝È¼ć=›²˝ÐŽÈ²¼ć=şœÈ−=ş√
³˝Â=˘˝Ðœ=₣ÒğÁ¼œ²=›¼ĞŞć’=ş√³˝ÂĆÌ²þœ=›˝=ş›þÁĆı=Ûœ₣œÈ×¼ć=Ï˝œ²=›¼³È×¼ć=˝œ¼ćÞ=ĆÈŞć=Ï×˛œ=›×Èþ=³œÈ¼ć’=¼ć¼ÌÑ²œ−=₣È²=˝¼ćÈ
þ²=₣œ²›¼˝=ş√³˝ÂĆÌ²þœ=₣œ²¼ş₣œÈŽ¼ć=ş„ƒ∏=›¼˝œÈİ¼ć=³›¼ć³i∏Ì⁄=ÏŞ=¹¼ćÈ²¼ć=˙ª…ŞÂ=şÖœ²=₣œ²›¼˝=ş√³È˝Â¼ć=Ï¨pÈ˝=ş†„›Šþ=˝È
¼ć=þœ¼ć=›¼≠Èu=˝−œ=¼ğÈþ=›ˇÈŞć=›þ›²=¼ÈğÈš²I=ØØ˘=˝−œ=şþÁI=˘˝Ðœ=ñ˝œd=×œ²¼ÌŞć=˙ª…ÈŞÂÁ¼ć=₣È¹Á=₣œ²„Ğ=Ûœ³²œ¼ć=İ›jÆÈ˝=Û²„
¾¼=˝È¼ć⁄=Ïş˚=¼r₣ÒğÁI=Ûœ›₣=þœÈ˝=Û¼Wœ=˝¼ć¼=²œ⁄=›˝Å=ÏşĆı=İ›jÆJ›¼∑ƒœÈ¼ć¼ć=şÈL=şÈL=Ş›×=₣œ²„ĞÌ=ş√¬Ö=›¼˝œÈİ¼ć=Ï¨p=Ï˝¼
ğĆı=ş†ÌÞÂ=ĆÈþ=−œÈ˝=þÈ¼=ÏşĆı=İ›jÆ=İ›jÆÈİğ=ĆÈŞć=ÝıÈð=₣œ²„ĞÈ˝=₣œÈ¼ćI=₣œ¼ć¼œ¼ć=Ûƒ~=‰þ¼ćÌ=˝È¼ćI=₣œ²„ÈĞ¼ć=ş¼Â²œİ=˝¼ć¼œ¼ć=Ž²Á=
ĞÜŞi~=˝È¼ćI=ÛÈ²˝=›₣−Áœ¼ć=şÚ›«§=˝È¼ćI=ÛÈ²˝=›²•„¼ćþœÈ˝=³œğ²=˝È¼ćI=ÛÈ²˝=›¼Ğ¼ÚÈ¨¼ć=¼ÌŽ=Ï³œ¼ćÞ=˝È¼ćĆı=ş₣œÈŽ⁄∞∞=¼ć¼ÌÑ²œÈ
−¼ć=˝−œÈ˝=¾œ¼¼œ×Ì=˝›¼¼ć=˝®²œ=¼Èğ=Ýı›ÜÈŞć=Ï×˚Şćœ=ÏŞÈþ=³œÈ¼ć⁄=₣È²=˝¼ćœ=ÏŞÈþĆı=³œÈ¼ćI=˝Ćı=³œõœÈjÁ=˘þ=ş√³˝ÂĆÌ²þœ=şÈ
jt˚=Ïþœ=ÏşĆı=ş₣œÈŽ=₣œ²„ÈĞ¼ć=ş„˛=˘þÐ„˝„=˝₣=²Şć⁄=₣È²=ĆÈþ=³œÈ¼ć=ÏŞ=₣œ²›¼˝=ş√³˝ÂÈ˝=›ŽĆıÈŞć=¼ćœ˛Èþ=²œ=³œ¼ćÈğ˚=þœ¼ć=›¼˝
®=¼Á¼ƒ∏œ=ĆŞćÈþœ=˝¼ćœ=şó¼=˘¼Ô=ÏşĆı=›¼˝È®¼ć=ÏŽœÈ¼ć=ş₣œŽ=˝œðœÈ₣œ˚=›ÐÈ˝=−œ˝Èþ=³œÈ¼ć⁄=³œõœÈjÁ=²œ²œ=¼ć˝₣=şœ₣œ›Ž˝=›²¼ć
œ³jœ₣Òğ˝=¼Á¼ƒ∏œ¼ć=₣œ¹ÁÈ₣=Ïþœ=₣œ²›¼˝=ş√³˝Â=Ï−È˝=ñœ³Á=ş„ÈŞœˇ=ş„›¼¹œ=Ï³aÍÈš=ŞœÈ_š=Ş−œƒ∏œÈ²⁄=›¼³È×=³ÜÈğ=ÏşĆı=›¼³×=Ï
−È˝=¼ć¨œ¼ć=×œ›Şćn=Ş›×=ş¼ć˝œ¼ć=Ï²Şć=þœĆÈğ=˛œÈ₣œ˝œ=³œÜœñ›þÈ¼İÌ=Ï˝²=˘È˝=Û³È¼ć¼ć=›¼³È×=žaœ³œÈþ=ŞœÈ¼’=›²ÓşĆœŞć=¼ÚuJ¼Ú
uœÈ×¼ć=Ï×˛œ¼ć=×œŞć=Ş›×=ş¼ć˝œ¼ćÌ=ÏĆœÈ₣¼ć=˚³È¼ć=¼þÂœŞć=þœĆÈğ=˚Ćı=¼ÚÈu¼ć=ş„˛Ì=ş∑iœ²È×¼ć=ş„˛=›²ÈŞć=Ðœ²œÐœ›²=˝¼ćœ¼ć=›˝=×¼ć˝œ¼ć’
=ƒ~Ì¼ć=×œŞć×œ›Şćn=²œ=¼Ć²=˝È¼ć=Ş›×=›ğ¾=Ð„Èˇ×œÈ¼ć¼ć=₣œ¹ÁÈ₣=³¼ćƒ³È¼ć¼ć=ÛœÈ¼ˇŽ›²þ=ñÈŞćœŽ²È˝=Ï₣ÐœÈ²œ=ŞœŞć=þœĆÈğ˚=›˝=Øş₣œ
ÈŽ¼ć=¾œğ∞=˝¼ćœ¼ć=Ž²Á=×ÌŁÂƒ∏œŞćÌ=³œ›¼ć¼œ›¼ć˝=ş√³È˝Â=Ïýœ˝œÐœ=Ûœ¼›İÁ˝’ 



 
ğ¨Á=˝≠²I=˚³È¼ć=ÏŞ=ñªΩC›ğ=¼ćœ˛œ=ĆÈŞćÈš=ÏşC›ğÈ˝=ØÈƒ¯½=Ï¾œˇ¼œ×Ì=ş₣œŽ=¼Á¼ƒ∏œ¼ć∞=½şğ=¼Èğ=Šœ›ğÈŞć=Ï×˚Şćœ=˘¼Ô=ñÈªΩ=
Û›¾Èñþ=Ýıj¼ćC›ğÈ˝=Ï₣È²=Ï²˚Şćœ=˛„¼Ćı=şĆŽ=˝œŽ⁄=˘¼Ô=˘Ćı=şĆŽ=˝œÈŽ¼ć=›¼³¼ćÌþÐœ=ŞÈ−«§=˝«§şœ¹Á=¼ÈğĆı=ĆŞćÈþœ=Ûœ₣¼ćœ=
ĆıÈ_š=˝È¼ćĆı=ş√³˝ÂĆÌ²þœ=Û²„˝Òğ=Û¼ƒ∏œCÈğœÈ˝=Ï₣È²=›²Ćı⁄=Û−ÂœÊ=ş√³˝ÂĆÌ²þœ=Ï˝¼ğ₣œp=˘˝Ðœ=›şÈ¶È₣¼ć=½şğ=ĆŞćÏþœ=²Şć
⁄=˚Ćı=›şÈ¶È₣¼ć=şœÈ−=şL›þ³ÒÞÂ=Ûœ₣œÈ×¼ć=ĆıÈ_šCÈğœ˚=ĆŞćÈþœ=˘Ćı=³›¼ćÞ›þÈ˝=Ï₣È²=Ï²˚Şćœ¼ć=Û²Áþ₣=˝œ¼ćÞ⁄=Şœ¼ćœ=₣È²=˝È¼ć²=
₣œ²„ÈĞ¼ć=ĆıÈ_š=ş¼ş₣ŞćĆı=³›¼ć›ƒ∏›þ¼ć=Û¹Ì²=þœ¼ćœ=›²õŞćĆı=¼ğÈ¼²=Ï¾œˇ¼œ×Ì=ş₣œÈŽ=˘Ćı=ĆıÈ_š¼ć=Ï−È˝=›¾á≈=Ûœ¼ć=Ï˝œ²˚=ĆıÈ_š=
şó¼=²Şć⁄=¼œ∑ƒ¼=›˝Å=Û²Á=˝−œ=¼Èğ⁄=˘₣²=ÛÈ²˝=₣œ²„Ğ=˘˛²˚=¼ćÈŞćÈš²=Şaœ¼ćœ=Ï¾œˇ¼œ×Ì=ĆıÈ_š¼ć=Ćœ›Ü˝œÈð=ˇğœ=Ï×²=²œ⁄=þaœ¼ć
œ=›˝=˝È¼ć=³œ¼ćÈğ²’=³œ¼ćœ=þœ=ĆÈğ=şó¼⁄=›˝Å=˘Ćı=Û²Á¼ć˝₣=ĆıÈ_š=Ïþœğœ¼ć=ñÈŞćœŽ²=ş√³È˝Â=Ûœ₣¼ćœ=Şþ¨Þ=²œ=şþ˝Â=Ć›_šI=þ
þ¨Þ=˘Ćı=ĆıÈ_š=ÏŽÈˇ=ÝıðÈþ=³œÈ¼ć²œ⁄=Ş›×=˘˝−œ=₣œ²„Ğ=¼„žÈþ=³œÈ¼ć=ÏŞ=ş√³˝ÂĆÌ²þœ=þœ¼ć=›²ÈŽ¼ć=¨›þ=˝¼ćÈ¼=þœĆÈğĆı=₣œ²„Ğ=
şþ˝Â=ĆÈ¼⁄ 
 
ñªΩ=Ćğ=ş√³˝ÂĆÌ²þœ¼ć=¨›þ˝¼ć=›×˝=ş√³È˝Â=˝›¼J×œİÂ›²È˝¼ćœ=šœÜœ=›¼Wœ²=ŠŠÂœ˝¼ćÌ=ÏğœÈ˝¼ćœ=›˝=›˝š„=¼ÈğÈš²’=ÏŞÈĆþ„=Ş„ˇÐ
œ=›¼WœÈ²¼ć=þœĆı=›¼Wœ²ÌÈ×¼ć=›×È˝=þœ˝œÈ²œÐœ=ñœş›L˝⁄=
=
₣È²œ›¼Wœ²Ì=Ûœ¼¦œĆœ₣=₣œşÈğœ=˘¼Ô=˝œğÂ=¼ćœŽşÂ=₣œ²¼þœ¼œ×Ì=›¼Wœ²Ì=¼Èğ=ñ›şu⁄=₣È²œ›¼WœÈ²=Şœ›i~˝þœ¼œÈ×¼ć=›¼È¼ćœ›¹þœ=×„
ŽÈ²Ćı=˝È¼ćÈš²=Ş−œşœ¹Á⁄=₣œşÈğœ¼ć=₣Èþ=₣œ²„ÈĞ¼ć=¼Á›jÆÈn¼ć=Ş−œŞ−=›¼˝œİ=›²¾Â¼ć=˝È¼ć=þœ¼ć=˝ÈŞć˝›Ð=Ï₣Í›ğ˝=Šœ›Ć×œ=³Ò¼ćÞ=Ć˚
Şćœ¼ć=˚³È¼ć⁄=Šœ›Ć×œC›ğÈ˝=pÆ₣œá¬ÈŞć=şœŽœÈğ=˘¼ć˝₣=ĆÈ¼=ñ−₣=Šœ›Ć×œ=Ï¼aÈŠ=−œ˝œ¼ć=¼ćşÈ×¼ćI=›wþÌŞć=Šœ›Ć×œ=›²¼ćœ³jœ¼ćû=þÚþÌŞć=
Šœ›Ć×œ=¾œğ¼œşœ=³œ˚Şćœ=˘¼Ô=˝œ¼ć˚=şœÈ−=ş√³˝ÂŞ„jÆ=Ć˚Şćœ¼ćI=Šþ„−Â=Šœ›Ć×œ=Ûœoş√∫œÈ²¼ć=˘¼Ô=ŠÒÜœ∑i=Šœ›Ć×œ=Ćğ=ÛœÈoœ³ğ›í
¼ć⁄=₣œşÈğœ=₣È²=˝¼ćÈþ²=ŠÒÜœ∑i=Šœ›Ć×œ›Ð=ş¼=₣œ²„ÈĞ¼ć=³È¨=³Ò¼ćÞ=˝¼ćœ=²œ=şó¼=ĆÈğ˚=¼Á›jÆÈn¼ć=Ş−œŞ−=›¼˝œÈİ¼ć=Ž²Á=Šþ„−Â∑ƒ
¼ć=³ŞÂ∑i=Šœ›Ć×œC›ğ=Ï₣Ðœ=×¼ć˝œ¼ć⁄=₣œ²¼=ş₣œÈŽ=ş√³˝ÂĆÌ²þœ=Ş›×=ş¼Â∑ƒÈ¼ć=Ï×˛œ=›×Èþ=−œÈ˝=þœĆÈğ=₣œ²„Ğ=Ï˝œ²pÆÈ₣Ćı=¼Á›jÆn=›
¼˝œÈİ¼ć=þÚþÌŞć=∑ƒ¼ć›Ð=ş„•„¾œÈ¼=Û›þpÆ₣=˝¼ćÈþ=³œ¼ćÈ¼=²œ⁄=½Èğ=³¼ć¼þÂÌ∑ƒ¼ć˚=þœ¼ć=˝œÈš=Û¹¼ćœ=Ï−È˝=ŞœÈ¼⁄=Ûœo=ş√∫œÈ²¼ć=∑ƒÈ
¼ć=₣œ²„Ğ=Ï³aÍšÈþ=²œ=³œ¼ćÈğ=Ïş=ĆÈ¼=ĆÌ²√∫²Áþœ¼ć=›İ˝œ¼ć=˘¼Ô=˘Ćı=ĆÌ²√∫²Áþœ¼ć=³−=¹È¼ć=þœ¼ć=ŽÌ¼È²=Ï×˛œ=Ï×È¼=Ûœ¼ć˚=²œ²œ²=₣
œ²›ş˝=ş₣şÁœ⁄=³œõœjÁ=Ş˛²=ş√³˝ÂĆÌ²þœ¼ć=ŽŞć=ŽŞć˝œ¼ć=˝¼ćÈš=›ð˝=þ˛²Ćı=³œõœjÁ=Ï×İC›ğ¼ć=₣œ²›ş˝=Ï¼ćœˇÌ¼ć=şÔ˛Áœ˚=¼œÜÈ
šI=˘¼Ô=˘Ćı=×„›Ð=ŁÐ²œ¼ć=₣È¹Á=Ï˝œ²=ÏŞœˇşÒp=Ï²Ćı=˘Ćı=×œ¼Ì=˘˛²˚=Ï˝œ²=₣È²œ›¼Wœ²Ì=˝È¼ć²=›²⁄=₣œşÈğœ¼ć=₣ÈþœĆı=¼ćœŽşÂ˚=¼È
ğ›šÈğ²=ş₣œÈŽ¼ć=˘˝Ž²=¼Á›jÆ=Ş›×=Û²ÁÈ˝=İþÂĆÌ²¾œÈ¼=¾œğ¼œşœ=›×Èþ=ÏİÈ˛=þÈ¼Ćı=ş₣œÈŽ=ş„ƒ∏=₣È²¼ć=›¼˝œİ=şó¼=ĆÈ¼⁄=ş√
³˝ÂĆÌ²þœ=Ş›×=ÏİĞ=˝−œ=ĆŞć=þœĆÈğ=₣œ²„ÈĞ¼ć=₣²=þœ=ÏİĞ=³ŞÂ∑i=Ï₣È²=Ï²È¼=²œ=Ïş=˝−œ=₣È²=¼ćœ˛Èþ=³œ¼ćÈğĆı=ĆŞćÈþœ=Ûœ₣¼ćœ=ş√
³˝ÂĆÌ²þœÈ˝=Û›²¼œŞÂ=¼Èğ=Ï₣È²=Ï²˚Şćœ¼ć=›¼≠Èu=≠È˛=×aœÜœÈþ=³œ¼ć¼⁄=þœ=²œ=ĆÈğ=³œõœÈjÁ¼ć=₣Èþœ=Ûœ₣œÈ×¼ć˚=ĆŞć=Ïþœ=₣œ²›¼
˝=ş√³È˝Â¼ć=ƒ³İÂ=³œ˚Şćœ¼ć=Ž²Á=Ï³İœ×œ¼ć=₣È²œ›¼Wœ²ÌÈ×¼ć=˝œÈš=ÏŞÈþ=ĆÈ¼⁄ 
 
Q⁄ 
Ûœ₣œÈ×¼ć=›İ¨œ=¼Á¼ƒ∏œ¼ć=ş¼ÈŠÈŞć=¼Ü=×„¼Âğþœ=˘˛œÈ²Ćı=ÏŞ=Ûœ₣¼ćœ=ŽÌ¼È²¼ć=ş₣şÁœCÈğœÈ˝=Ï₣œ˝œ›¼ğœ=˝¼ćœ¼ć=Ï˝œ²=›İ¨œĆı=³œð
pÆ₣=Ï−È˝=³œĆı²œ⁄=›¼È×Èİ=˘Ćı=₣„rÈþÂ=Û›∑ƒn=¼ć¨œ¼ć=ğÜœĆıÈþ=ŽŞćÌ=Ć˚Şćœ¼ć=Ž²Á=ñÈŞćœŽ²ÌŞć=Ïİ˛œÈ²œ¼ć=¼Á¼ƒ∏œ=¼ćœ˛œ=ĆÈ_š=³œðÁş
ÒŠÌÈþ⁄=ş√³˝ÂĆÌ²þœ¼ć=›¼³×=ş√³È˝Â=Ş›×=₣œ²„ĞÈ˝=ş₣Şć=−œ˝Èþ=Û¼›Ćþ=˝¼ćœ=ŞœŞćI=Ş›×=ş„ƒ∏=ş√³˝Â=˝Ì=¾œÈ¼=¼ŽœŞć=¼ćœ˛œ=ŞœŞć=Ïş
=ş√³È˝Â=Žœ²œ¼ć=˚=Ïİ˛œ¼ć=ş„ÈŞœˇ=šœpŽÌ¼²=Ï−È˝=−œÈ˝=þœĆÈğ=₣œ²„ĞÈ˝=ÛÈ²˝=₣œ²›ş˝=›¼³ŞÂŞć=Ï−È˝Ćı=ĆŞćÈþœ=¼ć¨œ=˝¼ćœ=ÏŞ
Èþ=³œÈ¼ć⁄=˘˝−œ=Û¼İÁĆı=ş›þÁ=ÏŞ=Ï¾œˇ¼œ×Ì=ş₣œŽ=¼Á¼ƒ∏œ¼ć=₣È¹Á=Ï−È˝=Û¹Ìþ=˘Ćı=›İ¨œÈ˝=˝œŞÂ˝¼ćÌ=˝¼ćœ=˝«§˝¼ćI=›˝Å=˘¼ć=›¼
˝®˚=Ïþœ=˘Ćı=₣„ĆÒÈþÂ=ĆœÈþ¼ć=˝œÈš=Ï²Ćı⁄=
=
Û²Á=ÏŞ=›¼˝®=˘È¨Èp=Ûœ₣œÈ×¼ć=şœĆœŞÁ=˝¼ćÈþ=³œÈ¼ć=þœ=Ćğ=¼œŽœ¼ć=Û−Â²Ì›þ¼ć=þÈjt=˘₣²=³›¼ć¼þÂ²=Ûœ²œ=Şœ=₣œ²›ş˝=₣ÒğÁÈ¼œ¹
C›ğÈ˝=Şœ−Ş−=C≠n=Ï×È¼⁄=Û−ÂœÊ=¼œŽœ¼ć=Û−Â²Ì›þÈ˝=Ş›×=Ï˝œ²=þÈjt¼ć=₣œ¹ÁÈ₣=₣ÒğÁÈ¼œÈ¹¼ć=şÔƒÚ∆›þ¼ć=şœÈ−=Ş„jÆ=˝¼ćœ=ŞœŞć=þœĆ
Èğ=₣œ²„ÈĞ¼ć=ş„È˛¼ć=şÖœ²=ĆŞćÈþœ=þœÈ×¼ć=³œ¼ćƒ³›¼ć˝=ş√³˝ÂÈ˝=¼ÁœĆþ=˝¼ćÈ¼=²œ⁄=›˝Å=˘=¹¼ćÈ²¼ć=þjt=è¹„=‰þ¼ćÌ=ĆÈğĆı=Ïþœ=ĆÈ¼=
²œI=¼œŽœ¼ć=Û−Â²Ì›þ¼ć=¹œ¼ć˝=¼œĆ˝=³Ú›−¼ÌÈ˝=˘Ćı=þjt=Ïþœ=ñÈŞćœˇ=˝¼ćÈþ=ĆÈ¼⁄=ÏşÐœ˚=Ïþœ=˘˝Ðœ=₣ÒğÁÈ¼œÈ¹¼ć=˚³¼ćĆı=›²¾Â¼ćİÌ
ğ⁄=Û−Â²Ì›þ›¼È×¼ćœ=˘Ćı=₣ÒğÁÈ¼œ¹=¼ćœ«§∂²œŞć˝È×¼ć=₣È¹Á=˝þÐœ=şZœ›¼ćþ=˝¼ćÈþ=³œÈ¼ć²=þœ¼ć=˚³È¼ćĆı=›²¾Â¼ć=˝¼ćÈ¼=₣œ²›¼˝=ş√³˝Â
ĆÌ²þœ¼ć=ş₣şÁœ=ş₣œ¹œÈ²=Û−Â²Ì›þ¼ć=˝œŞÂ˝œ›¼ćþœ⁄=
= = =



ş₣ÈŞć¼ć=ŽX¼ć=ş₣ÈŞć¼ć=ƒ¬¼ć==

›Ć₣¼∑i=¼ÈàÁœ³œ¹ÁœŞćææ=
= ææææ== =
æ=
₣„˛=ÈýÈ˝=ŞœŞć=›¼Wœ³È²=
˘˝ğœ=ĆÈŞć=×aœ›ÜÈŞć=Ûœ›š=
Èþœ₣œ¼ć=ŽÈ²Á=ˇ›ğ¼ć=È˝œÈÞ=
¾œ›¼=Ûœ₣œ¼ć=₣„˛=È×˛œ¼=
₣„˛=ÈýÈ˝=ŞœŞć=›¼Wœ³È²⁄=
æ=
˘˝Ðœ=×„ÈÐœ=şĆŽ=˝−œ=
¼ğ¼=¾œ›¼=ÈŠœÈ˛¼ć=ÛœÈÜ=
ÈŽÍğ„Èİ=þœ=žğÈş=˚Èð=
›¼Wœ³È²I=¼ćÔ¼œĆœÈ¼ć⁄ 
æ 
È˝=˝œÈ˝=›ð˝=È˝₣²=È×È˛ 
¼„žÈþ=³œ¼ćœ=İjÆ=˛„¼Ćı 

Ćœ=È¼ć=Ûœ₣œ¼ć=¼œ›ÜÈŞć=¼ğœ 
¼œ=È¼ć=Ûœ₣œ¼ć=Žá∫¾Ò›₣=Õ 
æ 
›¼›˝ÈŞć=ÈˇÈš=ÈŠœÈ˛¼ć=Šœ˚Şćœ 
Èþœ₣œ¼ć=şÈL=˚þÈπ‘œþ 
›²˚²=ÛœÈğœŞć=³ÞÁ=˚þÈπ‘œþ 
›²˚²=ÛœÈğœŞć=³ÞÁ=ĆÈğœ 
Şœ=J=›˝š„=ÛœŽ=¼Á›jÆˇþ⁄ 
æ 
₣„È˛¼ć=˝−œ=˘˝ğœ=ĆÈŞć=
¼ćĆığ=³ÈÜ=ˇ›ğ¼ć=È˝œÈÞ=
˝îœ∑i=Ûœ₣œ¼ć=₣„È˛œİ=è¹„=
ž„ğÈþ=−œÈ˝=›¼Wœ³È²⁄=

æ=
ŽÈğ¼ć=₣Èþœ=Ł„È¼ć=Ł„È¼ć=˝−œ=¼ğœ¼ć=›×²=ÈİĞ⁄=×ÒÈ¼ć¼ć=Ûœ˝œİ=Ûœ¼ć=×Ò¼ćþ¼ć=Ûœ˝œİ=È¼ć˛œ¼ć=È˝œÈÞ=ÈŽÈˇ=−œ˝œ=şaœž¼œ›þ¼ć=şœÈ−=Š„›
³Š„›³=₣²=˛œ¼ćœÈ³¼ć=ˇ®=¼ğœ¼ć=›×²˚=½„›¼ćÈŞć=˘ğ=È×˛Èþ=È×˛ÈþI=ÈŞ²=Ýı×œşÌ=İœ›ğÈ˛¼ć=ÈŠœÈ˛=Ł›²ÈŞć=˘ğ=ÈŁœ¼ć⁄=π‘şœ›¼ćþ=ÐœÐœ=È
şhÐœÈ¼ć¼ć=₣œ−œŞć=ž„³‚=˝È¼ć=›×È²¼ć=ÛœÈğœ=›²È¾=Èˇğ=˘Ćı=ÈŠ²œ=È₣ğœÈ₣İœ¼ć=ýłI=¼×Èğ=ŞœŞć=Û›ğˇ›ğ¼ć=›İ¼ćœ=Ýı³›İ¼ćœ⁄=þ˛²=˝Èþ
œ=₣œ²„ÈĞ¼ć=›¾ÈÜ=˝Èþœ=¼ć˝È₣¼ć=˝−˝þœI=È˝²œ˝œÐœI=˝ÁœÈ˝œÈ½œ›²I=˝œá≈œĆœ›ş¼ć=È×œğ=È×œğœÈ²œ=‰²›₣›j˝=È³ÍĞ½œC²⁄=˝Èþœ=Ûœ²
œ›Ü=Ýı_štœş=Ûœ¼ć=ÈşŞćœ²œ=ş½ğþœ=›²ÈŞć=˝œÜœ˝œ›Ü⁄=›₣›ÐÔ=›₣›šğI=Èþ›Ž=₣œþœÈ×œÈ¼ć¼ć=₣Èþœ=þœ¼ć=¼aœŠœ¼ć=ğÜœĆıI=×İÐœJ³aœŠÐœŞć⁄=
þœ¼ć³¼ć=›˝=−œÈ˝=þœ¼ć=Û∑i¼ć=Ž„ÈÜI=Û∑i×ÂœĆ=²œ›˝=Û∑i¹ÂœÈ²¼ć=Ćı_šœJJJ=È˝=ŽœÈ²=Õ=²œˇ›¼ć˝=¼ćœþ=è¹„=È×È˛=˘˝ÈŁÈŞć=˘˝=˝îœ∑i=≠›
Ð²I=È×È˛=şœ›¼ć=şœ›¼ć=¼œ›Ü=Ûœ¼ć=ˇœ›Ü=Ûœ¼ć=³−Šœ¼ćÌ=Ž²þœ¼ć=³œÈŞć=³œÈŞć=pÆ₣İ=š›ÜÈŞć=ŞœŞć=þœ¼ć=³œôøœ=JJJ=¼ÚĆÊ=˘˝=¼œŽœÈ¼ć¼ć=₣œ
Èž⁄İÁœ₣¼œŽœ¼ć=¼œˇ¼œŽœ¼ć=šœ›ÜÈŞćI=¼ćœŽœ¼œŽœ¼ć=¼ćœ¹œ¼œŽœ¼ć=ğœğ¼œŽœ¼ć=šœ›ÜÈŞćI=İĆ¼ć=šœ›ÜÈŞć=ÛœÈ¼ćœ=×ÒÈ¼ć¼ć=İĆÈ¼ć¼ć›×˝ŠpÆ¼œ
ğ=šœ›ÜÈŞćI=È×İ=šœ›ÜÈŞćI=³Ú›−¼Ì₣Şć⁄=Û²∑i=˘˝=›Ý³œÐÂÈ₣hÐœğ=È¶œ¼ć=ÈŞ²I=ÈŞ˛œÈ²=Ûœ›₣=þ„›₣=şœ₣ˇ¦ÌI=Èş=şœ₣ˇ¦ÌI=È×¼þœ=J=È×İÈ
π‘₣=şœ₣ˇ¦ÌI=ƒ~ÌÈğœ˝=şœ₣ˇ¦ÌI=›¼×Áœ=şœ₣ˇ¦ÌI=›¼wœ²=şœ₣ˇ¦ÌI=₣„˛=J=₣²=J=₣ˇŽ=şœ₣ˇ¦ÌI=ÈðaœÐşœ₣ˇ¦ÌI=Š„₣„˚=þœĆı⁄=˘˛œÈ²=ş¼=›˝š„=›¼È
˝œŞć⁄=ğÁœ√³È³œÈ¶¼ć=ˇœÈŞć=ğÐ˝œÈ²œ=È³œ¶œ¼ćI=¼rþÈğ¼ć=ˇœÈŞć=şaœÐœ=È½¦È₣=ÛœaÐœ=¼ć›ł²=ÛœÈğœ¼ć=Èπ‘₣I=›˝Ô¼œ=Ð»œÈ₣=¼œÈşI=˝œˇŽ
³ÈpI=›Ð›¾=›ş›¼ćŞćœÈğ¼ć=¾aœÈŽ=¾aœÈŽ=Ž›₣ÈŞć=Èþœğœ=²œ²œ=şœ₣ˇ¦Ì¼ć=×ÚİÁ˝−œ₣œğœ=JJ=ÈpÆþœ=¹¼ćœ¼ć=È˝þœ=˝Èþœ=şĆÈŽ=ÛœÜœğ=˝È
¼ć=Ûœ¼ć=ş¼⁄=ƒ¬¾œ¼=˘¼Ô=Û¾œ¼⁄=˘Ćı¾œÈ¼=₣„˛=ÈýÈ˝=ŞœŞć=›¼Wœ³È²⁄ 
æ 
₣œ²„Ğ=¼œÜÈš=þœĆı=π‘ÈŞćœŽ²=¼œÜÈšI=Šœ›Ć×œ=¼œÜÈš=þœĆı=¼œÜÈš=ÈŞœˇœ²×œ¼ćÈ×¼ć=¼œŽœ¼ć=¹¼ćœ¼ć=×Ç¼ć⁄=þœĆı=˘þ=›¼Wœ³²⁄=π‘›þÈŞœ
ˇÌ=³ÈÞÁ¼ć=˘Ćı=¼œŽœ¼ć¹₣ÂÌ=›¼³á≈þœ=þœĆı=π‘›þ₣„ĆÒÈþÂ=›¼Wœ³È²¼ć=İ¼ćÌ¼ć=š„aÈŞć=¼œÜÈþ=ŠœĆıÈšI=¼aœŠÈþŠœĆıÈš⁄=˘¼Ô=˘Ćı=ÈŞ=İ›†þ=şœ
√ñ›þ˝=›×²C›ğÈþ=˘Ćı=ÈŞ=›₣›ÝŞćœ¼ć=ˇ¦œÈş=›²Ćþ=›²ŽÂ²þœI=˘Ćı=ÈŞ=›¼Wœ³È²¼ć=¼œŠœğ=π‘ĆÈ¼ćI=›×È˝=›×È˝=Øˇ¾Ì¼ć=²Ìğœ¾þ₣=Ćı_š
œ=ÈŠ«§œ=₣œ²„ÈĞ¼ćI=ĆıÑ¹²„=¹›¼ć¼œ¼ć=˝îœ∑i=ÛœÈŞćœŽ²∞=JJJ=˘¼ć=₣œÈž=È˝₣²=−œÈ˝²=˝›¼=›İ®ÌI=şÔÈ¼×²İÌğ=₣œ²„Ğ’=›İ®Ì¼ć=˝œ≠¼œş²œ
’=˘þ=þÌ¼¦=›¼³¼ćÌÈþ¼ć=wÈÉ=›˝=¾œÈğœ=−œ˝œ=ŞœŞć=’=›¼›¼ćŞćœ›²=›¼³›Þ¼ć=Ûœ›₣ĞˇÖ=Ûœ¼ć=İÌþþœ³›²Şć›i~þ=şœĆı¼œ¼ć=˝œÈ½È×¼ć=ž˝
žÈ˝=¼Á∑ƒþœÈ˝=Ž„ÈÜ=›²ÈŞć=›²š˝=π‘ÈŞćœŽÈ²¼ć=³Ú›−¼ÌÈþ=˝ÈþœÐœ=¾œÈğœ=ÛœÈš²=Ûœ₣œÈ×¼ć=›π‘ŞćŽ²=’=Ûœş„²=þœ¼ć=›˝š„=³›¼ćŠŞć=˛„aÈ
Ž=›²ÈþI=˝›¼þœ¼ć=Û¨È¼ć=Û¨È¼ć⁄=˝›¼=İÿ=ÈĞœÈĞ¼ć=È₣¹œ¼Ì=›¼Ğœ×=ÈŞ˛œÈ²=¹¼ćœ=ÛœÈšI=Ûœş„²=³›Ü=þaœ¼ć=˝›¼þœæ=
æ=
ØØ˘˝ğœ=ĆÈŞć=×aœ›ÜÈŞć=Ûœ›š=
Èþœ₣œ¼ć=ŽÈ²Á=ˇ›ğ¼ć=È˝œÈÞ=
¾œ›¼=Ûœ₣œ¼ć=₣„˛=È×˛œÈ¼œ=
₣„˛=ÈýÈ˝=ŞœŞć=›¼Wœ³È²∞∞=



æ=
›²ÓİÈë¼ć=þŽÂ²Ì=„þÈğ=Ø˘þ=È¼›İ=˝−œ=¼Èğœ=È˝²’=Š„³=˝È¼ćœ=±=İëĆÌ²=Ć˚∞=¼Èğ=Ş˛²=›²∑ƒœ¼ć=È²ĆıI=ÈşĆı=π‘ˇğ‚¾ş₣ÈŞć=È˝Ýı=È˝
Ýı=JJJ=₣„{œÈ×œÈĞ=²Şć=JJ=Èƒ¬_šœŞć=›˝š„Ðœ=›²¼ćœğœ=˛a„ÈŽ=È²ŞćI=ş¼œ¼ć=È−È˝=×ğš„Ð=ĆÈŞć=˘˝ğœ=×aœÜœŞćI=˝œ¼ć¼œ›¼ć=ğœÈ¾¼ć=¼œĆıÈ¼ćI=è
¹„=ØÈþœ₣œ¼ć=ŽÈ²Á∞⁄=˘Ćı=ÈŞ=È˝ÈŽœI=˝þÂœ¾ŽœI=˝Ú›p₣=³Ú›−¼ÌI=ÈŞ˛œÈ²=ş¼œĆı=š„ÐÈš=›˝š„=²œ=›˝š„=ÛÁœ›Š¾=˝¼ćœ¼ć=Ž²ÁI=Èş˛œÈ²=˘˝
Ž²=ˇ›ğ¼ć=È˝œÈÞ=×aœ›ÜÈŞć=ÛœÈšI=Ł›²•=˘˝Ž²È˝=˘˝Ð„=₣„˛=×Áœ˛œÈ¼=¼Èğ=JJJ=›²Š„=Èπ‘œ½œĆıÈğ=ˇÜœ=˘Ćı=›²›¼Ü=Û²„¼ćœÈˇ¼ć=˝−œC›
ğ=Û˝ƒ∫œÊ=¹œ>œ=˛œŞć=ÈŞ²I=Ø₣„˛=ÈýÈ˝=ŞœŞć=›¼Wœ³È²⁄∞=è¹„=›˝=₣„˛=ÈýÈ˝=ŞœŞćI=₣²˚=ÈýÈ˝=ŞœŞć=ĆŞćÈþœ=¼œ⁄=›²ÈŽ¼ć=˛aœ›Ð=›²Žƒ¬þœ
Ð„˝„=Ćœ›¼ćÈŞć=ŞœŞć=˘Ćı=›¼³Þ²=Ûœ¼ć=›¼Wœ³È²¼ć=₣œ×œ›¼ćÈ˛ğœŞć=æ=
æ=
ØØ˘˝Ðœ=×„ÈÐœ=şĆŽ=˝−œ 
¼ğ¼=¾œ›¼=ÈŠœÈ˛¼ć=ÛœÈÜ 
ÈŽÍğ„Èİ=þœ=žğÈş=˚Èð 
›¼Wœ³È²I=¼ćÔ¼œĆœÈ¼ć⁄∞∞ 
æ 
˘=˘˝=ÛœõŞÂ=ş₣ŞćI=Ş˛²=›²ÈŽ¼ć=ýœ˝=›²ÈŽ=²œ=È³ÐœÈğ=ØÈğœÈ˝=¼ğÈ¼=₣Ò˛Â=¼ÈÜœI=ÈğœÈ˝=¼ğÈ¼=şœ₣œ›Ž˝=²Şć⁄∞=þ¼„=›˝š„=¼Á›þpÆ
È₣¼ć=₣Èþœ=₣œ²„Ğ=È−È˝=ŞœÈ¼I=Şœ¼ćœ=¹ÒþÂ=ĆÈ¼=²œ=ĆœÈ¼¾œÈ¼⁄=Şœ¼ćœ=›²ÈŽÈ˝=›ŽWœşœ=˝¼ćÈ¼=Ø¼ÈÜœ=È¼›İ=˝−œ=¼ğœ=ĆÈğœ’∞∞=Ûœ¼ć=¾
œ¼È¼=ØŠþ„¼ćþœI=˝îœ∑i=ğœÈˇ=˛„¼’∞∞=˝−œ=ÈþœI=π‘›þ›Ð=Ýı_Šœ›¼ćþ=˝−œĆı=ÈþœI=þœÈ×¼ć=˝œÈš=ÛLÌ˝œ¼ć=I=Û−ÂĆÌ²=›×İœĆÌ²=İëş₣›«§₣œ
p=²Şć⁄=þœĆı=Ø˘˝Ðœ=×„ÈÐœ=şĆŽ=˝−œ∞=Ş›×=›²ÈŽ¼ć=şþÁ=Û›∑ƒn=Ćœ¼ćœŞćI=þœ¼ć=ˇœÈŞć=Ş›×=ŽÈ₣=ÈŽÍğ„İ=Ûœ¼ć=ŠÐ˝I=ÈşĆı=¼ćÔ¼œĆœÈ¼ć=³
−=Ćœ¼ćœÈ¼=Èπ‘₣=˚=π‘›þWœI=ĆŞć=Èþœ=π‘þÌ¨œ˚=Õ=
æ=
˘˝¼ć¼ć˝₣=›¼Wœ³²=−œÈ˝=¼œĆıÈ¼ćI=³ÞÁ{È¼Á¼ć=ˇœÈŞćI=˝œ¼ć¼œ¼ć=È˝ÍİÈğ¼ć=›İ¼ćœŞć=Èİœ›ÞÈþI=₣„²œ½œ¼ć=²Ìğ=²˝‚İœŞć⁄=ƒ³İÂ˝œþ¼ć=₣œ²
„Ğ=›¼³á≈›¼ƒ∫ÈŞć=²œÈŽĆœğ=ĆŞć=þœ¼ć=˝œ›¼ćˇ›¼ć=×¨þœŞć⁄=ş₣œŽ›¼Wœ²Ì=›¼²Şć=ÈŁœĞ=þœ¼ć=›˝š„=³›¼ćŠŞćþ„Èğ=¹È¼ćÈš²=û=ÈpÆþœÈ˝=˝²‚›
¾²‚şÝ=˝¼ćÈþ=²œ=³œÈ¼ćœ=Èþœ=˝²‚›½ÝışÝ=˝È¼ć=×œ˚=JJJ=˘Ćı=Ćğ=›¼Wœ³È²¼ć=×İÂ²⁄=›¼²Şć¼œ¼„¼ć=¾œĞœŞćJJJJ 
ØØ˘Ćı=ÈŞ=È××œ¼ć=È¾œˇÁ{¼Á=Şœ¼ć=İþ˝¼ćœ=³aŠœ²¼qĆı=¾œˇ=₣œ²„ÈĞ¼ć=È¼aÈŠ=−œ˝œ¼ć=Ž²Á=π‘ÈŞćœŽ²=È²ĆıI=˘₣²=›˝=¼aœŠœ¼ć=₣Èþœ=¼aœŠœ¼ć=
Ž²Á˚=È²Ćı⁄=è¹„=şœ₣œ›Ž˝=Û³ŠŞćI=þœ=¼œŽœÈ¼ć=ŠœğœÈþ=ÈˇÈğ=È¼ŠÈþ=ÈˇÈğ=þœ¼ćŽ²Á=Šœ›Ć×œ=şÚ›«§=˝¼ćÈþ=ĆŞć=Û−ÂœÊ=²þ„²=²þ„²=
Û¾œ¼È¼œ¹=ŽœˇœÈþ=ĆŞć=₣œ²„ÈĞ¼ć=₣È¹Á=˘¼Ô=Şœ=˝¼ćÈþ=ÈˇÈğ=ş˝Èğ¼ć=ÛœÈˇ=˘¼Ô=ş¼ÈŠÈŞć=È¼›İ=π‘ÈŞćœŽ²=ĆŞć=›¼Wœ³È²¼ć⁄=›¼Wœ
³²=þœĆı=˘˝œÈğ¼ć=₣È²œ³›ğ=˝Áœ›³ÐœÈğ¼ć=ŽÌ¼²₣¼ćÞ=˝œ›ð=˘¼Ô=þœ¼ć=Ž²Á=¼þÂ₣œ²=ş₣œÈŽ=›¼Wœ³È²¼ć=‰²›þ˝=₣œ²›ş˝=π‘¾œ¼=ÈŞ=
˝þ=ˇ¾Ì¼ć=∑ƒ¼ć=³ŞÂ∑i=π‘şÚþ=˚=˝þ=¼Áœ³˝=þœ=şĆÈŽ=¹¼ćœ=ŞœŞć=²œ∞∞=
æ=
Ûœ¹„›²˝=Û−¼œ=Ýıj¼ć=Ûœ¹„›²˝=³Ú›−¼Ì¼ć=π‘›þ›Ð=₣œ²„Ğ=ÈŞ²=Û›¾₣²„ÁI=þœÈ˝=›ŁÈ¼ć=Ûˇ›Þþ=˝œˇŽ³pI=ÈÐ›ğ›¾İÈ²¼ć=²œ²œ=ŠÁœÈ²È
ğI=ĆıhÐœ¼ćÈ²ÈÐ¼ć=×Ò¼ć³œôøœŞćI=Û›Ý˚=›¾›Ý˚=˝ÁœÈşÈÐ¼ć=ÛŽƒ¯=³œÈ˝I=˝√³Áœ?=›ÝşÈ˝¼ć=ş„×İÂ²=ŠÈpÆŠÈğ=²œ²œ=¾œĞœŞć=›¼Wœ³²⁄=È
Ş˛œÈ²=Û›þİœŞćÈ²¼ć=şÌ₣œ=šœ›ÜÈŞć=›₣−ÁœÈ˝=È˝₣²=Û²œŞćœÈş=ş›þÁ=¼ğœ=ĆŞćI=ş›þÁ=˝¼ćœ=ĆŞć⁄=¼ğœ=ĆŞć=π‘öÈŞć¼ć=ş„È¼ć=‘Permissib
le lie’!=˘Ćı=₣È²œ¼ć₣=›₣−ÁœĆı=›¼Wœ³È²¼ć=ØWœ³²∞⁄=ÈŞœˇÁŽÈ²=¼Èğ=æ=“Advertising is Communication–mass 
produced, a brain of child of our mechanized civilization,”=
¼œ›ÞŽÁ›¼Wœ³È²¼ć=²œ›˝=›¼È¼˝=−œ˝Èþ=È²Ćı=Õ=›˝=Žœ›²I=ĆÈ¼˚=¼œ⁄=ş¼Âœ›¹˝=ÈpÆþœ=¹¼ćœ¼ć=Ž²ÁĆı=şó¼þ=²Ì›þÈ¼œ¹=›İÈ˝Şć=þ„Èğ=›
pÆÈ˝Ð=ÈÐ›ğ˝œÈ¶¼ć=½aœÈ˝=−œÈ˝=˝²ÈÝœ₣=›˝Ô¼œ=şÁœ›²Ð›¼ć=²Áœ³›˝È²¼ć=›¼Wœ³²I=Û−¼œI=¼œ˝œ›ÝÂ=¼œ=›˝Ô›½şœÈ¼ć¼ć=›¼Wœ³²⁄=›¼
¼¦þ=¼œ¼œ=₣œÈŞć¼ć=ÛœÜœÈğ=›˝š„=È˝ÍþÒĆğÌ=Û³›¼ćÞþ=ÈŠœÈ˛=›¼ƒ∫Şć=Ł›²ÈŞć=ÛœÈş⁄=³ÈÞÁ¼ć=¾œ¼Ì=ÈpÆþœ¼ćœ=Ûş₣ÈŞćI=Û²ÁœŞć=¾œÈ¼=Ø¼È
Üœ∞=ĆÈŞć=ŞœŞć⁄=þœÈ×¼ć=Ø˘=›×ğ=₣œÈL=È₣œ¼ć∞⁄=ÛÁœÈˇ¦›ş¾=₣œÈ˝Â›ÐÔ=˝¼ćÈ³œÈ¼ćÐ=˝þÂœÈ×¼ć=˝œÈ²=˝œÈ²=₣i~=ŽÈ³JJ=ØAdvertise or 
perish∞I=Ûœ¼ć=›¼Wœ³²ŽˇÊ=›×È˝=›×È˝I=žaœ›³ÈŞć=›šğ=≠₣œğ=ÐœÈ˝=›¼Üœğ=¼œ²œÈ²œ¼ć=Øş„˝„₣œ¼ć∞=È˛ğœŞć⁄=È˛ğœĆı=¼ÈÐ⁄=þ−œ˝›−
þ=¼œ›ÞÈŽÁ¼ć=¼œÔğœŞć=JJJJ=Ø¹œ₣œ˝œ∞⁄ 
æ 
˘Ćı=ş¼=›˝š„¼ć=ŠœÈ³=˘˝Ð„=˘˝Ð„=˝È¼ć=¼×Èğ=ŞœŞć=şœ₣œ›Ž˝=Šğ²I=π‘›þÈŞœ›ˇþœ¼ć=×İÂ²=¼×Èğ=›×Èþ=−œÈ˝=þœ¼ć=şœÈ¼˝=Ûœ×İÂ=˚=₣Ò
ğÁÈ¼œ¹⁄=˝œÈğœ=È₣ÈŞć¼ć=˝œá≈œÈ˝=³ÞÁ=˝È¼ć=ØÈ½Şćœ¼ć=ÛÁœ}=ğœ¾›ğ∞I=Ćı¾›Ð›ŽÔÈ˝=ÛœöŞć=˝È¼ć=ŠğÈþĆı=−œÈ˝=ˆĞœ=½Áœ²⁄=›Š∑iœ×ÈİÂ=
¼ÈÜœ=¼ć˝₣=¼×ğ=²œ=ĆÈğ=˚›²Ýœ=È˝²=¼ć›¾²=›Ð›¾=È¼ŠÈþ=İŞćþœ²È˝=şœ¨Ì=È¼ćÈ˛=³Ü›İ¼ć=ÙĞÂœÈ˝=ÈpÆþœ¼ć=ˇÈ¼Â¼ć=›¼ĞŞć=˝È¼ć=þ„ğÈ
¼=’=È˝²=İÁœ√³„¼ć=›¼Wœ³È²=İ¼ćÌ¼ć=×Áœ˛œÈþ=ĆÈ¼’=˝ÁœÝÈ¼›¼ć¼ć=›¼Wœ³È²=È˝²=˝ÁœÐœ›ğ¶=ĆÈ¼=²œ¼ćÌÈ×Ć’=›ð˝Ćı=¼ÈğÈš²=›¼²Şć=È
ŁœĞI=˘Ćı=ş¼=›˝š„¼ć=½ğœ½ğ=Š„aĆıÈŞć=²œÈ₣=JJJ=ØÈŽ²œÈ¼ćİ²=È²DÐ∞=J=È×¼ć=ÈŠþ²œŞć=JJ=Ûœ×İÂĆÌ²þœ¼ć=˘Ćı=²¼Á=Ûœ×İÂI=˘Ćı=ÈĆ›Ž₣›²



⁄=Û−Š=˘˝›×²=ÈšœÐÈ×¼ć=₣²=È¾œğœÈþ=Ûœ₣œÈ×¼ć˚=›šğ=ðœ˝„₣œ¼ć=ž„›ğI=˘˝Ð„=¼ÈÜœ=ĆÈğ=²œŠ=Ûœ¼ć=²œÐ˝⁄=¼¦þŠœ¼ćÌ=Ûœ¼ć=¼Şćƒ∆œÝıÐ
⁄=›šğ=ÈšœÐ=ÈšœÐ=³œÜœ¼ć=˝îœ¼I=İÌÈþ=×ğ=È¼aÈ¹=›³˝›²˝I=›¼ŽŞćœ¼ć=³¼ć=ˇœÈ²¼ć=Žğşœ⁄=˚¼œ›Ü¼ć=›³›ş₣œ¼ć=˝œÈš=¾„Èþ¼ć=ˇ®=è²È
þ=ÈŞþ=Şœ¼ćœI=˘¼œ›Ü¼ć=×œ×œ¼ć=˝œÈš=Ýœ˝›Ð›˝Ð=Ûœ¼ć=ğ„›˝ÈŞć=Š„›¼ćÈŞć=›××œ¼ć=ÛœÈ₣¼ć=ÛœŠœ¼ć=›²ÈŞć=ÈŞþ=Şœ¼ćœI=×„«§„=×„³„È¼ć=×›şÁ³²œ¼ć
=³¼ć=³œÜœ¼ć=₣œ²Á=Û›¾¾œ¼È˝¼ć=˝œÈŠ=˝œ²₣ğœ=È˛þ=Şœ¼ćœI=þœ¼ć³¼ć=ÈşĆı=×„ÓÈ˛=ØÛœ¼œ¼ć=ŞÈ˛¼ć=¹²∞=›˝Ô¼œ=ØŠaœÈ×¼ć=³œĆœÜ∞=›²ÈŞć=¼È
ş=³ÜÈþœ=Şœ¼ćœJJJ=þœ¼ćœ=›˝=þœÈ×¼ć=ÈšÈğÈ₣ÈŞćÈ×¼ć=Ž²Á=ÈşĆı=Û¼˝œİ=₣\—¼ć=˝¼ćÈš=È˝œ−œ˚=’=ĆıÔÈ¼ć›Ž₣œ¹Á₣=ƒ„∆Èğ¼ć=˝Üœ=İœş²=
Ûœ¼ć=Û²„İœş²=›˝=ÈşĆı=ş¼ćğ=›×²¼ćœ›p=›×È_š=þœÈ×¼ć’=Ćıƒ„∆ğ=J=È˝œ›ŠÔ=˝îœşI=ˇœ²=Ûœ¼ć=Ûaœ˝œ¼ć=˝îœşI=şaœþœ¼ć=Èşþœ¼ć=˚=˝₣›³ÝıÐ
œ¼ć=Èİ˛œ¼ć=³¼ć=Ûœ¼ć=›˝š„=È˛œğœ=Ûœ˝œİ=›˝=−œÈ˝=þœÈ×¼ć=Ž²Á’=Û−Š=›İè¼ćœ=È˝₣²={åþ=¼œğÁ=˘¼Ô=‰˝ÈİœÈ¼ć=È³aÍÈš=ŞœŞć⁄=ØþÈi~
∞¼ć=›²›İÝœ˝=þœ¼ćœ=ÈİœÈ²I=ĆıhÐœ¼ćÈ²Ð=şœ½Â=˝¼ćÈþ=˝¼ćÈþ=×ÁœÈ˛I=Şœ=þœÈ×¼ć=×Áœ˛œ¼ć=²Şć⁄=þœ¼ćœ=›ĆÔƒ¯=ĆŞćI=˝îœ∑i=ĆŞć⁄=¼œ¼œ=J=₣œ¼ćœ=¼Á
∑ƒ=Ş˛²=È˝›¼ćŞćœ¼ć=È×ÍÈÜI=þ˛²=þœÈ×¼ć=¼Ö„=ĆÈþ=³œ¼ćÈþœ=Şœ¼ćœ=JJJ=ÈşĆı=×œ×„=ðœ˝„₣œ¼ćœ˚=Èþœ=−œÈ˝=²œ=˝œÈš›³Èð=JJ=›²Ýı›˝îŞćœ¼ć=³›
¼ć¼œÈ¼ć¼ć=ÛœÜœĆı=˝œ₣¼ćœ¼ć=½îÁœÐ=¼œ›ÜÈþ=þœÈ×¼ć=ðaœĆı=ĆŞć=›²⁄=È²Ćı=˝œ˝œ=›³›ş¼ćœ˚⁄=³Ú−ˇÈá≈¼ć=³›¼ć˛œ=₣œž˛œÈ²=˘˝˝=³›¼ć¼œ¼ć=›²
•„¼ć¾œÈ¼=³›¼ć˝›®þ⁄=ÛˇþÁœ=ØÈpÆİ∞J=ÈŞćĆı=³œ›ğþ=ĆŞć=þœÈ×¼ć=˝œ¼ć˚=˝œ¼ć˚=Žá∫›×²I=³œÈŞćÈş¼ć=Û¾œ¼=³Ò¼ćÞ=˝È¼ć=³È˝Ð₣œ›²=Ûœ
¼ć=₣²‚›Ž›²Èş¼ć=È˝˝⁄=ÛˇþÁœ=˘˝ğœ=−œ˝œ¼ć=Û›ƒ∏¼ć=π‘ĆÈ¼ć=˘Ćı=Ø›³˝„∞È×¼ć=ÛœL„ğ=›¼ćÈ₣œÈÐ=Û›ƒ∏¼ćþ¼ć=Šœ³=›×ÈŞć=›Ð›¾¼ć=ŠÁœÈ²ğ=È−
È˝=ŠÁœÈ²Èğ=˛„aÈŽ=È½È¼ć=Èş˝‚ş=›˝Ô¼œ=ÛÁœ˝İ²⁄=˚¼ćœ=˘Ćı=¾œÈ¼=Ø¼ÈÜœ∞=ĆŞćI=Ûœ¹„›²˝=¼Ü¼œŽœÈ¼ć¼ć=ÛœˇÅ˝=ĆŞć⁄=
æ=
Û−¼œI=ş›þÁş›þÁ=Ø¼ÈÜœ∞=Ć¼œ¼ć=ÛœÈˇĆıI=¾œÈ¼I=˘Ćı=ŞœÈ_šþœĆı=ŽˇÊÐœÈ˝=¼×Èğ=›×Èþ=˚È×¼ć=şœ−Ì=Ş›×=Ćþ=È˝œ²˚=Û‹Òþ˝₣œÂ=JJJ
=¼ÁœÐ₣Áœ²I=ƒ³œĆıÝœ¼ć₣Áœ²=›˝Ô¼œ=È³œÈ˝₣²È×¼ć=È˝ÝıI=›˝Ô¼œ=›×›İ=Øİ›jÆ₣œ²∞⁄=³œÈğÂ›Ž=›¼ƒ„∆Ð=₣„È˛=›×ÈŞć=ĆŞćÈþœ=¾œÈ¼I=Ş›×=İ›jÆ₣
œ²=þœÈ˝=Ýı›ÜÈŞć=›²ÈŞć=ÈŞþ=Û²Á=¾„¼È²⁄=˘¼Ô=˘Ćış¼=¾œ¼Èþ=¾œ¼ÈþĆı=ĆŞćÈþœ=þœÈ×¼ć=₣È¹Á=È˝Ýı=˘˝Ž²=ÛşÌ₣=›¼ª…œÈş=Èğœ˝Èğ
œŠ²=˘›ÜÈŞć=ÝıÈð=ÛœÈş=¼rþğ=¼œ›Ü¼ć=₣ˇÝœÈğ⁄=þœ¼ć³¼ć=šœÈþ¼ć=›¼³@²˝=›˝²œ¼ćœ=È−È˝=›²ÈŽÈ˝=Èšœ^=³œ›˛¼ć=₣þ²=¾œ›şÈŞć=×Á
œŞćI=ˇœýČ=Û›DÈŽÈÈ²=¾¼ćœ=Ûœ˝œÈİ¼ć=›×È˝=JJJ=³ÈÜ=Şœ¼œ¼ć=ÛœÈˇĆı=›π‘Şć=İ›jÆ₣œ²=þœÈ˝=ğ„È½=È²È¼I=˘Ćı=ÈŽÈ²⁄=þœ¼ć³¼ć=Ûœ˝œİ¾
¼ćœ=şÒŞÂþœ¼ćœ=›¼ª…¾¼ćœ=π‘œÈÞ¼ć=È−È˝=¼Ü=Ûş₣ÈŞć=›¼×œŞć=JJ=›₣›ÝŞćœ¼ć=˛¼¼ć=Ûœ¼ć=₣È²œ›¼Wœ²Ì¼ć=şœ¼ÈŽ?=ĆÈŞć=ŞœŞć=Èş⁄ 
æ 
˘Ćı¾œÈ¼=₣„˛=ÈýÈ˝=ŞœŞć=JJJ=ğ@œŞć⁄=˘Ćı¾œÈ¼=₣„˛=ÈýÈ˝ŞœŞć=›¼Wœ³È²⁄=È¼œÈ¼ćœ›ğ²=¼Èğ›šğI=ŽÌ¼È²¼ć=˚ðœ³Üœ=ÈŞ²=ˇœÈŞć=²œ=ğœ
Èˇ⁄=˘˛²=Ûœ₣œÈ×¼ć=ÛÈ²˝=›˝š„Ćı=ˇœ=ş˚Şćœ=ĆÈŞć=ÈˇÈš⁄=þ¼„=Û²„¾¼Ì=˝›¼=˝›¼þœŞć=şþÁ¼œ²=−œ˝Èþ=Šœ²I=˘˝Ðœ=×„ÈÐœ=şĆŽ=˝−œ
Şć=Èİœ²œÈþ=Šœ²=şœ₣œ›Ž˝=ƒ¬πΩ¾ÈL¼ć=˝œ›Ć²Ì⁄=Ûœ¼ć=Èş˛œÈ²Ćı=ĆœĆœ˝œ¼ć=ĆÈŞć=žÈ¼ć=þaœ¼ć=˝›¼þœ¼ć=×„Ó›˛²Ì=¼ÞÂ₣œğœ=æ=›İÈ¼ć=şÔpÆœ›∑i
=›²ÈŞć=∑ƒ›óþ=ƒ¬È×İ=Ûœ¼ć˚=¼ÈÜœ=ş¼Â²œÈİ¼ć=Ž²Á=ÛÈ³¨œŞć=−œÈ˝ÈŞ²⁄=È¼×²œŞć=²Ìğ=ĆÈŞć=Şœ˚Şćœ=Žá∫¾Ò›₣¼ć=¼ÞÂ³›¼ćŠŞć=˝›¼=²þ„²=
˝È¼ć=³ÜÈþ=Šœ²JJJJ 
ØÈ˝=˝œÈ˝=›ð˝=È˝₣²=È×È˛ 
¼„žÈþ=³œ¼ćœ=İjÆ=˛„¼Ćı 
Ćœ=È¼ć=Ûœ₣œ¼ć=¼œ›ÜÈŞć=¼ğœ 
ĆœÈ¼ć=Ûœ₣œ¼ć=Žá∫¾Ò›₣Õ∞∞ 
È˝=˝œÈ˝=È˝₣²=È×˛È¼I=þœ˚=Èþœ=ÛœŽ˝œğ=π‘ŠœÈ¼ć=π‘ŠœÈ¼ć=›ð˝=ĆÈŞć=ŞœŞć⁄=þœĆı=Èþœ=¹È₣Â¼ć=›¼Wœ³²I=¼ćœŽ²Ì›þ¼ć=›¼Wœ³²I=×ğ=˚=
π‘›þ•œÈ²¼ć=›¼Wœ³²⁄=˘Ðœ=›ð˝I=˘Ćı=Ûœ¹„›²˝=ŽÌ¼È²=Ûœ₣¼ćœ=›¼Wœ³²=È¼›«§þ⁄=›˝Å=›¾þÈ¼ć=›¾þÈ¼ć=›²ÈŽ¼ćœ˚=›˝=›²ÈŽÈ×¼ć=›¼W
œ³²=ĆÈŞć=ŞœĆı=›²=’=π‘›þ=₣ÒĆÒÈþÂ=Ûœ₣œÈ×¼ć=şœ₣œ›Ž˝=ŽÌ¼È²I=È³İœ=ŽÌ¼È²I=˘₣²=›˝I=¼Á›jÆŽÌ¼È²=Ûœ₣¼ćœ=›˝=›²ÈŽÈ×¼ć=Ş−œŞ−=₣œ
È³=ƒ∏œ³²=˝›¼ć=’=²œ›˝=şĆŽ=˝−œC›ğÈþ=ğœˇœĆı=¼ćÈł¼ć=³œ›ğİ=Ûœ¼ć=›₣−Áœ=›×ÈŞć=ˇÈÜ=þ„›ğ=Ûœo³›¼ćŠŞć’=˘Ćı=ÈŞ=›²ÈŽÈ˝=›²ÈŽ
Ćı=Èş¼œ¼ć=›İÈ¼ćœ³œ=È×˚Şćœ=JJJ=˘›˝=Ûœo›¼Wœ³²=²Şć=’=˘Ćı=¼œ›ÜÈŞć=¼ğœI=˘Ćı=Ûœƒ¡œğ²=Èş¾œÈ¼=˘˛²=›¼¼¦þ=˝È¼ć=²œ=Ûœ₣œÈ×¼ć=
ÈşÍŽ²ÁÈ¼œ¹È˝⁄=ÛÈ²˝=ş₣Şć=Û²ÁÈ˝=þœ˝=ğœ›ˇÈŞć=È×¼œ¼ć=Ž²ÁI=ÛÈ²˝=ş₣Şć=ÛÈ²Á¼ć=ÈŠœÈ˛=¹„Èğœ=È×¼œ¼ć=Ž²ÁI=˘₣²=›˝=È¨p›¼È
İÈĞ=ÛÈ²Á¼ć=₣È²=¾Şć=¹›¼ćÈŞć=È×¼œ¼ć=Ž²Á=Ûœ₣¼ćœ=›²ÈŽÈ×¼ć=Žœ›Ć¼ć=˝›¼ć⁄=¾„Èğ=ŞœĆıI=˘Ćı=Ûœo›¼Wœ³²I=˘Ćı=Ûœoπ‘İÔşœ=ÛœşÈÈğ
=›²ÈŽ¼ć=×„¼Âğþœ=¼œ=ĆÌ²√∫²ÁþœÈ˝Ćı=π‘˝œİ=˝È¼ć⁄=›¼ÈİĞþ=˘Ćı=½ğş=ÛœĆıÈÝ²›Ð›Ð=ĆðœÊ=¹¼ćœ=³ÈÜ=ÈˇÈğ=þ˛²=è¹„=²˝ğ²¼Ìİ=ƒ∫
œÐÂÈ²ş=›×ÈŞć=şœ₣œğ=È×˚Şćœ=ŞœŞć=²œ=ÈşĆı=½aœ›˝=Ûœ¼ć=İÒ²Áˇ¾Â=Û›∑ƒnÈ˝⁄=þ−œ˝›−þ=¼„›u₣œ²È˝=˝Ì=×œ≠Þ=›²È¼Âœ¹=ğœÈˇ=þ˛²⁄=˝
−œ₣œğœ¼ć=ÈşĆı=²Ìğ¼ÞÂ=ÈİŞćœÈğ¼ć=₣Èþ=π‘þœ¼ć˝=₣È²=ĆŞćI=ÈŞ=ŁÐ²œŠÈpÆ=›²ÈŽÈ˝˚=π‘þœ¼ćÞœ=˝È¼ćÈš⁄=˝›¼=Èþœ=›²ÈŽĆı=Û²Á=˝›¼þœ
Şć=¼ÈğÈš²=JJJ=ØØĆðœÊ=˝˛È²œ=Ş›×=È¼œ˝œ=ĆÈŞć=ŞœŞćI=È˝ÝıI=Èş=Èþœ=›²ÈŽ=Ûœ¼ć=±=¼„žÈþ˚=³œÈ¼ć=²œ=ÈşÐœ⁄∞∞=þ¼„=Û²„¾Ò›þİÌþğ=ÛÈ
²Á¼ćœ=þœ=È¼œÈž=˝˛È²œ=˝˛È²œ⁄=˘¼Ô=ÈşĆı=¨ÈÞI=Ûœo›¼Wœ›³þ=π‘›þ₣œ¼ć=ˇœ=È−È˝=˛„Èğ=ŞœŞć=ž„Ðœ=¼ćÈł¼ć=³Èğ∑ƒœ¼ćœI=¼œ¼ć=ĆÈŞć=³È
Ü=˛Ü˝„ÈÐœ¼ćI=˝›Z¼ć=˝œðœÈ₣œI=³›¼ć₣œ›Ð¼ć=₣œ₣„›ğ³²œ⁄=¼ćœŽÎ²›þ˝=È²þœI=Û−¼œI=≠È³œ›ğ=³×Âœ¼ć=þœ¼ć˝œI=›˝Ô¼œ=I=È˛ğœ¼ć=₣œÈð¼ć=›
ĆÈ¼ćœ=JJ=›²ÈŽ¼ć=şœþ˝œĆ²=ˇ›¼ć₣œˇœ−œ=İ„È²I=¼œI=¼Èğ=ğ›@þ=ĆŞć=²œ=È˝œÈ²œ=È˝œÈ²œ=₣œ²„ĞI=Û−Š=˘Ćı=›İ«§œŠœÈ¼ć¼ć=Û³₣Úþ„ÁÈþ=ğ›
@þ=Ć²=˝›¼I=¼Á›−þ=ĆŞć=þaœ¼ć=˝|=æ 



æ 
ØØ›¼›˝ÈŞć=ÈˇÈš=ÈŠœÈ˛¼ć=Šœ˚Şćœ= 
Èþœ₣œ¼ć=şÈL=˚þÈπ‘œþ 
›²Şć²=ÛœÈğœŞć=³ÞÁ=ĆÈğœ 
Şœ=›˝š„=ÛœŽ=¼Á›jÆˇþ⁄∞∞ 
ÛœŽ˝œğ=Ş˛²=Èş›ğ›¼¦›Ð¼ć=Èπ‘₣=˝−œ=þ−œ=›¼šœ²œ=¼Újœ∑i=ÐÁœ¼ğÈŞć=˝œˇÈŽ¼ć=×œ›₣=˛œ×ÁI=Ćğ„×=şœÔ¼œ›×˝þœ¼ć=ÈşĆı=¼ć₣Á=³ÞÁπ‘ŽÈ
á∫=Ø¼Á›jÆˇþ∞=¼Èğ=›˝š„=È²Ćı⁄=−œ˝Èþ=È²Ćı⁄=˘˝›Ð=˝−œ¼ć=›w¹œ=−È¼ćœ=−È¼ćœ=ŠÒÈÜ=˘˛²=Ûœ¼ć=şœþ›ÐÛœ₣¼ćœ¼þÌ¼ć=¾œ¼ć=şŞć=²œI=¼¼ćÔ
=˝−œC›ğ=Ş›×=Èğ›Ý=ÝœŞćœ²œ=¼œ=ÈÝ›¾Ý=È¼˝ĆÁœÈ₣¼ć=ĆŞćI=þÈ¼=þœ¼ć=şÈL=Ýı³Ş„jÆ=₣İğœ=›₣›İÈŞć=≠›ŠĆÌ²=È¼ć›ş›³=¼œ²œÈ²œ=ĆŞć=şÈ
L=şÈL⁄=¾œ¼ćÌ=¾œ¼₣Ò›þÂ¼ć=Ž²›π‘ŞćþœÈ˝=¾œ›łÈŞć=¾È¼ć=˚Èð=¼œþÂœş√³œ×È˝¼ć=˝Áœİ¼œD⁄=ØÈˇœ³²=˝−œ›Ð=¼ćÈ¼=²œ=Èˇœ³È²∞=¼ğœ¼ć=₣
È¹Á=ÈŞ=şÊ=ÝıÈjŽ²œ=›šğI=þœ˚=›˝Å=₣È¼ć=ÈˇÈš=˘˛²I=˘=ğˇÈ²=ˇœ²=Èİœ²œ=²ŞćI=ğˇ‚=J=Û²=˝È¼ć=›¾›Ý˚˝²=›Ð›¾Èþ=È˝_šœ=Èİœ²
œĆı=¼ćÌ›þI=˘Ćı=Èƒ¬_ŠœŠœÈ¼ć¼ć=¼œĆıÈ¼ć=ÈˇÈğ=þœÈ˝=þÁœ¼ćšœ=²ŽÈ¼ć=×Áœ˛œ=ĆÈ¼I=È×Èˇ=È×˚Şćœ=ĆÈ¼=¾„ğ=²œÈ₣⁄ 
æ 
Û−Š=π‘›þ›Ð=₣œ²›¼˝=ş√³È˝Â¼ć=˘˝Ðœ=₣œĆœoÁ=›šğ=˘˝›×²⁄=π‘›þ›Ð=ş√³È˝Â¼ć=ş₣œŽ=›²›×Â«§=È˝œ²˚=²œ₣=ĆŞć=²þœ=ĆŞćÈþœI=þ¼„=þœ
¼ć=˘˝›Ð=¼Á›jÆˇþ=³ÒÞÂþœ¼ć=₣ÒğÁ=›šğ=È˝œ−œ˚⁄=ÈşĆı=ş¼=Ûş₣œ²I=Û²Á¼ć˝₣=ş√³˝ÂC›ğ=˘˛²=₣›−þ=ĆÈŞć=ƒ∏–ğ=˘˝₣œpœŞć=›₣Èİ=È
ˇÈš⁄=ØÈŠœÈ˛¼ć=Šœ˚Şćœ∞=›˝›¼›˝ÈŞć=ŞœŞć=›²=ÛœŽ=È˝œ√³œ›²¼ć=ÛœĆı=şÁœÈÝœ=¼œ=ÛœĆığÁœÈş¼ć=×œÈ₣I=Û−¼œI=Ûœ¼ć˚=×œ₣Ì=˝²ÐÁœ?=ÈğÈ
â¼ć=ğœÈşÁ=’=›˝Ô¼œI=Ćœ›¼ćÈŞć=ŞœŞć›²=›˝=þœ¼ć=ÛœÈ¼×²I=È¼ć=¼ÁœÈ²¼ć=È¼ćœ×Šİ₣œ¼ć=ÈşĆı=˝œÈğœ=¼ćĆÈşÁ¼ć=ÛœÜœÈğ’=Ûþ˘¼I=˝›¼=¼Èğ
²=›¾þ¼ć=˝−œ=û=ş¼=›˝š„=˘˝œ˝œ¼ć=Ć˚Şćœ¼ćI=Ûœo³›¼ćŠŞć=È˛œŞćœÈ²œ¼ć=Şi~Þœ=Èş˛œÈ²JJJJ=
ØØ₣„È˛¼ć=˝−œ=˘˝ğœ=ĆÈŞć=
¼ćĆığ=³ÈÜ=ˇ›ğ¼ć=È˝œÈ²=
˝îœ∑i=Ûœ₣œ¼ć=₣„È˛œİ=è¹„=
ž„ğÈþ=−œÈ˝=›¼Wœ³È²⁄∞∞=
Øþ„›₣∞=È¼œž›²I=ØÛœ›₣∞Ćı=›¾þÈ¼ć=›¾þÈ¼ć=×„=Ð„˝È¼ćœ=ĆÈŞć=Èˇ›š⁄=¼ğÈþ=Šœ˚Şćœ=˝−œC›ğ=³ÈÜ=¼ćĆığI=˘˝œ˝ÌI=×ÒÈ¼ćI=ˇ›ğ¼ć=ÛÖ˝œ¼ć=È
˝œÈÞ⁄=Ûœ¼ć=¼ćœŽ³È−=ÛœŽ=ž„ğÈþ=−œ˝Èğœ=Ûœ₣œ¼ćI=Ûœ₣œÈ×¼ć=₣„˛¼ć=₣„È˛œİ=JJJ=ÛœÈğœ›˝þ=›¼Wœ³È²=þœ¼ć=ÛœŞćþ²=¼×Èğ=¼×Èğ=
ÈˇğI=şó¼=È−È˝=ÛşóÈ¼⁄=Û∑iˇÂþ=¼ćÈjÆ¼ć=›¾þÈ¼ć=È˛ğœ=˝¼ćœ=˘Ćı=›₣Èš=šğ²œ¼ć=¼ćH³şÌ=˝−œC›ğ=è¹„=˝îœ∑i=˝È¼ć=Ûœ₣œÈ×¼ć⁄=˝îœ∑i
I=˝îœ∑i=˝È¼ć⁄ 
æ 
þœ¼ć³¼ć=È˝Ýı=Ş›×=¾œÈ¼=JJJJ=ØØğœş˝œÐœ=ŁÈ¼ć=ÈşĆı=˝îœ›∑i=²œĆı=±=þœĆı=KKK∞∞=þœÈ˝=è¹„=›ş›²˝‚=¼ğœÐœ=˛„¼=ş₣ÌŠÌ²=ĆÈ¼=Èþœ=’=›²ÈŽ
¼ć=şÈL=˝Èþœ¨Þ=Û›¾²Şć=˝¼ćÈþ=³œÈ¼ć=₣œ²„ĞI=₣„È˛œİ=˝Èþœ›×²=₣„˛fi¼ć=›¼˝®=ĆÈ¼=þÈ¼’=È˝²=ĆÈ¼=’=
æ=
þ−ÁşÒp=æ=
NK=›¼²Şć=ÈŁœĞI=È₣ÈÐ»œ³›ğÐ²=₣²=₣¹Á›¼j=›¼È{œĆ=≥›¼Wœ³²=˚=₣²µI=˚›¼ćÈŞćhÐ=ğÁœÔ₣Áœ²=³Ú=J=NUM=
OK=John Corner, Edward Arnold and Jemy Howthorn, Communication studies, p – 16=
İÿ=ÈŁœÈĞ¼ć=şÔ›ªø«§=˝›¼þœ¼ć=ÝıuÚ›þC›ğ=ş¼ÐœĆı=È×∞Ž=π‘˝œİ²œ=È−È˝=π‘˝œ›İþ=Èö•=˝›¼þœ∞¼ć=şœ√ñ›þ˝=şÔƒ∆¼ćÞ=È−È˝=ˇÚĆÌþ⁄=
Ø˝œ¼Áˇ¦i∏=₣„˛=ÈýÈ˝=ŞœŞć=›¼Wœ³È²∞=π‘˝œ›İþ=ĆÈŞć›šğ=NVUQ=ÈþI=˝›¼þœC›ğ=π‘˝œ›İþ=ĆÈŞć›šğ=NVUO=J=UP=²œˇœ×⁄=
= = =



ÐÁœ¼ğÈŞćÝ=şÔ¼œ×³p=˚=ÛœŽÈ˝¼ć=şœÔ¼œ›×˝þœ==
ƒ¬œþÌ=¾^œŠœŞÂ=
=
ŞœÓ=I=ˇœ›ÝÂŞćœ²˚=ÐÁœ¼ğÈŞćÝ=ĆÈŞć=Èˇğ⁄=
›¼ÈğÈþ=˚Ž²×œ¼ć=‰×›²˝=¼ğÈþ=Šœ¼ćÈÐI=×Á=Ćı›}È³}hÐI=×Á=ÐœĆı₣I=×Á=ˇœ›ÝÂŞćœ²=Ûœ¼ć=×Á=ÈÝ›ğ=ÈÐ›ğˇ¦œ½⁄=›¼›pÆ¼ć=şÔ˛ÁœŞćØş
œ²∞=¼œ=ØÈÝ›ğ=›₣¼ć¼ć∞=J˘¼ć=₣Èþœ=ÐÁœ¼ğÈŞćÝCÈğœ=×ÌŁÂ›×²=¹È¼ć=ÈÐ>œ=›×ÈŞć=ÛœşÈš=˘Ćı=Šœ¼ć=Ø¼¦Ý›İÐ∞=˝œˇŽÈ˝⁄=þœ¼ć=Ýı³¼ć
=OQ=ŁhÐœ=ĆıhÐœ¼ćÈ²ÈÐ=Ć¼ć¼˛þ=›½¦=›²ÝıŽI=ÈŞ=J=È˝œÈ²œ=˝œˇÈŽ¼ć=ĆıhÐœ¼ćÈ²Ð=şÔƒ∆¼ćÞ=È˝¼ğ=›˝î˝=J=˘¼ć=ÛÈ³¨œŞć⁄=½Èğ=²
¼qĆıÈŞć¼ć=×İÈ˝=¼ÈÜœ=˝œˇŽCÈğœ¼ć=³œð˝şÔ˛Áœ=pÆ₣İ=ŠÜŠÜ=˝È¼ć=˝È₣=Ûœş›šğ⁄=ÈşĆı=³Ü∑i=›¼›pÆÈ˝=Šœ›ˇÈŞć=þ„ğÈþ=Ûœ
ŞćþÈ²=³›¼ć¼þÂ²=Ûœ²œ¼ć=ža„›˝π‘−₣=›²ÈŞć›šğ=Ćı›}È³}hÐ⁄=OMMP=şœÈğ¼ć=ÈşÈπfı√¬¼ć=È−È˝=ÈÐ›¼ğ=J=ýœ˝œ=şœĆıÈŽ¼ć=˝œˇŽ=Ć
ÈŞć=Èˇğ=ÈÐ›¼ğ=₣ÁœÐ=şœĆıÈŽ¼ć=ÐÁœ¼ğÈŞćÝ⁄=þœ¼ć=šŞć=şäœĆ=³È¼ćĆı=ÐœĆı₣=˝œˇŽ=þœ¼ć=×ÌŁÂ=Ð»Áœ›Ýİ²=È¾Èł=ÈšœÈÐœ=Ûœ˝œÈ¼ć=
˘ğ=¼œŽœÈ¼ć⁄=½ğ˚=È³ğ=×„ÈÐœ=˝œˇŽĆıJJJ=šŞć=₣œÈş¼ć=₣È¹Á=Ćı›}È³È}ÈhÐ¼ć=π‘Šœ¼ćşÔ˛Áœ=¼œÜğ=OM=İþœÔİI=ÐœĆı₣=J=˘¼ć=³œ
ð˝şÔ˛Áœ=È¼ÈÜÈš=˘˝=¼šÈ¼ć=QKR=İþœÔİ⁄=Û²Á›×È˝I=ˇœ›ÝÂŞćœ²=˛„ĆıÈŞćÈš=π‘œŞć=OR=ĆœŽœ¼ć=³œð˝⁄=Ûþ˘¼=˘Ćı=NO=ÈşÈπfı
√¬¼ć=È−È˝I=NUQ=¼šÈ¼ć¼ć=Ð»Áœ›ÝİÈ²¼ć=₣œŞćœ=¾„ÈğI=×Á=ˇœ›ÝÂŞćœ²˚=Ć∂ƒ¬œ˝œ¼ć⁄=˘È˝¼œÈ¼ć=ÐÁœ¼ğÈŞćÝ=²Şć=Û¼İÁI=ƒ¬œþi~Á=¼ŽœŞć
=¼ćœ˛Èþ=þœ¼ć=ÈŠÈŞć=˘˝Ð„=¼ÈÜœ=JJ=NOKR=Ćı›Z=¼œĆı=NUKR=Ćı›Z⁄=˝œÈŽ¼ć=×„›²Şćœ¼ć=˘Ćı=şœĆıŽÈ˝=¼Èğ=Ø¼œ›ğÂ²œ¼ć∞I=Ş›×˚=Žœ₣
œÂ›²¼ć=¼ćœŽ¹œ²Ì=È−È˝=ÛœŽ=Ûœ¼ć=˘Ćı=şœĆıÈŽ¼ć=˘˝Ðœ˚=˛¼È¼ć¼ć=˝œˇŽ=È¼È¼ćœŞć=²œI¼¼ćÔ½¦œÈâ¼ć=ğÁ=È₣œà‚I=Ćıþœ›ğ¼ć=ğœ=È¼ć³„
¼›ğ˝œ=Ûœ¼ć=¼œ›şÂÈğœ²œ¼ć=ğœ=¾Áœ²CŞćœ›×ÂŞćœ=Ćğ=˘Ćı=Ø¼œ›ğÂ²œ¼ć∞Û=şœĆıÈŽ¼ć=‰×›²˝⁄=ÐÁœ¼ğÈŞćÈÝ¼ć=₣œ³=Èş˛œÈ²=NNKR=Ćı
Z=¼œĆı=NQKT=Ćı›Z⁄=
π‘›þÈŞœ›ˇþœŞć=ˇœ›ÝÂŞćœ²=×„J¼šÈ¼ć=›³›šÈŞć=³ÈÜÈšI=›¼›pÆ=È²È₣=˘Èş=×aœ›ÜÈŞćÈš=₣œp=şœÈÜ=›þ²=ğÈ¨I=þœ¼ć=˚³¼ć=²þ„²=˝È
¼ć=˛¼È¼ć¼ć=˝œˇŽ=¼œ¼ć=˝¼ćÈþ=UM=›₣›ğŞćœ²=³œÝı}=˛¼ćŠ=˝È¼ć=Şi~³œ›þ=¼›şÈŞćÈš⁄=ş„þ¼ćœÔ=şœĆıŽ=˛œÈÐœ=˝È¼ć=›¼›pÆ=¼œÜœÈ²œ
¼ć=ÈŠ«§œ=˝þÐœ=½ğπ‘şÒ=ĆŞćI=þœ=›²ÈŞć=›²õŞć=È¼ŽœŞć=ÈÐ²İÈ²=ÛœÈš²=ˇœ›ÝÂŞćœÈ²¼ć=ş√³œ×˝I=ÛÁœğœ²=¼ćœş›¼¦Žœ¼ć⁄=þÈ¼=Şœ=˘
˛›²=ŽÈğ¼ć=₣Èþœ=³›¼ć«∆œ¼ć=þœ=ĆğI=›¼¦ÈÐÈ²¼ć=ŽœþÌŞć=‰×›²È˝¼ć=¼œŽœÈ¼ć=Ûœ¼ć=₣œp=˘˝Ðœ=˝œˇŽ=¼ćÈŞćÈšI=Şœ=Ûœ₣œÈ×¼ć=ÈŠ²œ=
₣œÈ³¼ć=˛¼È¼ć¼ć=˝œˇŽI=¼œ=¼¦Ý›İÐ⁄=þœ=Ćğ=ÈÝ›ğ=ÈÐ›ğˇ¦œ½⁄=›¼¦ÈÐÈ²¼ć=ŽœþÌŞć=˝œˇŽCÈğœĆı=è¹„=²ŞćI=×Á=ƒ∆Ðş₣Áœ²=¼œ=×Á=È
¼ğ½œ¶=ÈÐ›ğˇ¦œÈ½¼ć=₣Èþœ=ÛœZ›ğ˝=‰×›²˝˚=ÐÁœ¼ğÈŞćÝ=ĆÈŞć=›ˇÈŞćÈš⁄=
¼Á¼şœ›Şć˝=˝œˇŽCÈğœ˚=È−È₣=È²Ćı⁄=˘Ćı=Èþœ=ÛÈ?œ¼¼ć=È−È˝=˚Şćœğ=›ƒ§∂Ð=Žœ²ÂœÈğ¼ć=˘›İŞćœ=˘¼Ô=ĆıÝıÈ¼ćœ³=şÔƒ∆¼ćÞ=ĆÈŞć=Ş
œÈ_š=ÐÁœ¼ğÈŞćÝ⁄=˘JÈýÝı=ÈğÈˇÈš=È˛œ×=˘›İŞćœ¼ć=›₣›ÝŞćœ=ŽˇÈþ˚⁄=˘=J=¼š¼ćĆı=˘›π‘Èğ=₣œğÈŞć›İŞćœ¼ć=π‘œŠÌ²þ₣=ĆıÔÈ¼ć›Ž=‰
×›²˝I=›²Ýı=Èƒ§∂Ðş=ÐœĆı₣şI=NSM=¼šÈ¼ć¼ć=¼¦Ý›İÈÐ¼ć=˙›þĆÁ=ƒ∫Ú›þ¼ć=›şà„È˝=þ„Èğ=È¼ćÈ˛=ÐÁœ¼ğÈŞćÝ=ĆÈŞć=˘ğ=¼œŽœÈ¼ć=˘˝=ş
œ¨œÊ˝œÈ¼ć=˘›ÝÐ¼ć=Ćı²=›Š½=˝œ›ğ₣„ôøœ=Ćœşœ²=¼ÈğÈš²I=Ø¾œ¼ćœpÆœ∑i=ĆH×ÈŞć=˘Ćı=›şuœ∑i=›²Èþ=Ćğ=Ûœ₣œÈ×¼ć⁄=˘=Ûœ₣œÈ×¼ć=×„
ÓÈ˛¼ć=›×²I=›˝Å=¼Á¼şœ¼ć=È¨Èp=Şœ=¼ćHýČ=şþÁ=þœ=Ûœ₣œÈ×¼ć=È₣È²=›²ÈþĆı=ĆÈ¼⁄∞=ÈşĆı=şþÁ=Ćğ=˘Ćı=ÈŞI=Ø×Á=¶œ¼ć∞=²œÈ₣=ÐÁœ¼ğ
ÈŞćÝ=Ûœ˝œÈ¼ć¼ć=˘˝›Ð=ĆıÔÈ¼ć›Ž=‰×›²˝π‘Šœ¼ć=şÔ˛ÁœŞć=ÛÈ²˝=›³šÈ²=È½Èğ=›×ÈŞćÈš=›²Ýı=Èƒ§∂Ð=ÐœĆı₣şÈ˝⁄=›²Ýı=Èƒ§∂Ð=ÐœĆı₣ş=È
Ş˛œÈ²=N=ğ¨=OV=ĆœŽœ¼ćI=¶œ¼ć=Èş˛œÈ²=π‘œŞć=P=ğ¨⁄=˘¼ć³¼ć=˝œˇŽ=ÈšœÈÐœ=²œ=˝È¼ć=Ýı³œŞć=˝Ì’=
˝œˇÈŽ¼ć=³œðÈ˝¼ćœ=ÈŞ=ÐÁœ¼ğÈŞćÝ=şœĆıÈŽ¼ć=˝œˇŽ=³šà=˝È¼ćI=Èş=›²ÈŞć=Èþ₣²=şÈàĆ=È²Ćı⁄=ÈšœÈÐœ=şœĆıÈŽ¼ć=˝œˇŽ=şĆÈ
Ž=şÈL=˝È¼ć=›²ÈŞć=Şœ˚Şćœ=ŠÈğ=ÈÐ»È²=J=¼œÈşI=¾aœŽ=˝¼ćÈþ=ÈˇÈğ=×„₣ÈÜ=J=₣„ŠÈÜ=˘˝œ˝œ¼ć=ĆŞć=²œ⁄=₣∑ƒ=˝œˇÈŽ¼ć=³œþœ¼ć=²œ
²œ=È˝œÈÞ=˛¼È¼ć¼ć=şÖœ²=˝È¼ć=È¼ÜœÈþ=ĆŞć=²œI=ÈšœÈÐœ=³œþœ¼ć=₣œp=×„ÈÐœ=›˝=›þ²ÈÐ=˛¼¼ć=şĆÈŽĆı=˛„aÈŽ=³œ˚Şćœ=ŞœŞć⁄=›¼ÈİĞ
þ=₣›Ćğœ=˘¼Ô=Û®¼Şćƒ∆=ÈšÈğÈ₣ÈŞćÈ×¼ć=˝œÈš=ÐÁœ¼ğÈŞćÝ=ÈŞ=¼ÈÜœ=˝œˇÈŽ¼ć=ÈŠÈŞć=È¼›İ=³šàşĆıI=þœ=ĆıÝıÈ¼ćœ³=Ûœ¼ć=ÛœÈ₣›
¼ć˝œŞć=²œ²œ=ş₣Ì¨œŞć=ƒ³«§=ĆÈŞć›ˇÈŞćÈš⁄=₣„İ›˝ğ=ĆğI=³œð˝=Ćœ¼ćœÈ²œ¼ć=˛¼È¼ć¼ć=˝œˇÈŽ¼ć=Ž²Á=ÈŞ=×œ₣=³œ˚Şćœ=ŞœŞćI=þœ=È−È
˝=˝œˇŽCÈğœ¼ć=¼ÈÜœ=ÈŽœ¼ć=OMJPM=İþœÔİ=˛¼ćŠ=˚Èð⁄=¼œ›˝Ðœ=˚Èð=›¼Wœ³²=È−È˝I=Ûœ¼ć=›¼Wœ³²×œþœ¼ćœ=ÈšœÈÐœ=şœĆıÈ
Ž¼ć=˝œˇŽ=Èþ₣²=³šà=˝È¼ć²=²œ⁄=¼ÈÜœ=˝œˇÈŽ¼ć=³œþœ=J=ÈŽœÜœ=›¼Wœ³È²=ÈŞ=J=È˝œÈ²œ=³ÞÁ=ÛÈ²˝=þ›¼ć¼þ=˝È¼ć=Ø›ÝşÈπø
∞=˝¼ćœ=ŞœŞć⁄=π‘œŞć=›Ð›¾=›ƒ∆È²¼ć=›¼Wœ³È²=ÈŞ=J=È˝œÈ²œ=³ÞÁ=ÛÈ²˝=þ›¼ć¼þ=˝È¼ć=Ø›ÝşÈπø∞=˝¼ćœ=ŞœŞć⁄=π‘œŞć=›Ð›¾=›ƒ∆È²¼ć=şœĆıÈ
Ž¼ć=˝œˇÈŽ¼ć=ÈŠÈŞć=ÐÁœ¼ğÈŞćÈÝ¼ć=˛„È×=³œþœ¼ć=›¼Wœ³È²¼ć=şœĆıŽ=›ð˝ÛÈ¹Â˝I=þœ=ĆÈğ=›¼Wœ³²×œþœ¼ćœ=˘˝Ćı=È¼ćÈÐ=³Şćşœ=›
×Èþ=ŞœÈ¼=È˝²’=˘Ćı=˝œ¼ćÈÞI=ĆıÝıÈ¼ćœÈ³¼ć=ŞþCÈğœ=˝œˇŽ=ÐÁœ¼ğÈŞćÝ=ĆÈŞćÈšI=þœÈ×¼ć=π‘œŞć=π‘›þ›Ð¼ćĆı=³œð˝=¼œÜÈğ˚I=›¼
Wœ³²=È−È˝=ÛœÈŞć¼ć=³›¼ć₣œÞ=ÈˇœÜœŞć=ÛÈ²˝ÐœĆı=˝₣Èš⁄=¼š¼ć=×„ÈŞć˝=³È¼ć=Ûœ¼œ¼ć=ÛœÈ∑ƒ=ÛœÈ∑ƒ=þœ=È¼ÈÜ=¨›þ¼ć=³›¼ć₣œÞ=³„
›ĞÈŞć=›²ÈŞćÈšI=¼ğÈš²=›₣›ÝŞćœ=›¼ÈİĞW¼ćœ⁄=˘Ćı=˝œ¼ćÈÞĆı=ÛœÈ₣›¼ć˝œ¼ć=ŽœþÌŞć=‰×›²˝CÈğœŞć=˘˛È²œ=ÐÁœ¼ğÈŞćÈÝ¼ć=rŽ„ˇ=È
þ₣²=¾œÈ¼=˚Èð›²⁄=ĆıÝıÈ¼ćœÈ³=˝œˇŽ=J=›³š„=ÈpÆþœ¼ć=È−È˝=Şþ=ÛœŞć=ĆŞćI=ÛœÈ₣›¼ć˝œŞć=ĆŞć=þœ¼ć=ÈŠÈŞć˚=˝₣⁄=Û−ÂœÊ=˝œˇŽ=
šœ³œ¼ć=×œÈ₣¼ć=È¼›İ¼ć=¾œˇÐœĆı=þ„Èğ=›×È_š²=›¼Wœ³²×œþœ¼ćœI=þaœÈ×¼ć=×œ³Ð˚=ÈşĆı=˝œ¼ćÈÞ=È¼›İ⁄=þœĆı=şœ²=½¦œ›âşÈ˝œ¼ćØ×



Á=˘˝Žœ›₣²œ¼ć∞=˝œˇÈŽ¼ć=₣Èþœ=×„J˘˝Ðœ=‰×›²˝=šœÜœ=˘˛È²œ=È˝œÈ²œ=¼ÈÜœ=‰×›²˝=ÐÁœ¼ğÈŞćÝ=ĆÈŞć=˚Èð›²⁄=›˝Å=Èş=Ûœ¼ć=
˝þ›×²’=³œðÈ˝¼ć=şÔ˛Áœ=Ş›×=˝È₣I=þœ=ĆÈğ=ÈİĞ=Û¼›¹=›¼Wœ³²×œþœÈ×¼ć˚=²ÈÜŠÈÜ=¼şÈþĆı=ĆÈ¼⁄=ˇþ=¼šÈ¼ć=ÛœÈ₣›¼ć˝œŞć
=şÔ¼œ×³Èp¼ć=³œðÈ˝¼ć=şÔ˛Áœ=U=İþœÔİ=˝₣Èš⁄=Èş˛œ²˝œ¼ć=›ÝŽœĆı²œ¼ćI=π‘˝œİ˝¼ćœ˚=ƒ¬Ì˝œ¼ć=˝¼ćÈš²=ÈŞI=OMOM=şœÈğ=₣È
¹Á=Ý›İÐ=¼Áœ³œ¼ćÐœĆı=›ĆıþĆœş=ĆÈŞć=ŞœÈ¼⁄=þ¼„=ÛÈ«§∂›ğŞćœ=È−È˝=ÛœÈŽÂ›hÐ²œ=Û¼›¹=ÐÁœ¼ğÈŞćÝ=˝¼ćÞ=è≠=ĆÈğ˚I=ÛœÈ₣›¼ć˝œ
Şć=˘˛È²œ=›¼Wœ³²×œþœÈ×¼ć=Š›ÐÈŞćÈþ₣²=ž„a›˝=›²Èþ=È˝Ýı=¼ćœ›Ž=²Şć⁄=
Ûœ¼ć=¾œ¼ćÈþ’=¾œ¼ćÈþ¼ć=˝œˇÈŽ¼ć=Ûþ=›şa›ÐÈŞć=−œ˝œ¼ć=›˝š„=È²ĆıI=˝œ¼ćÞ=ĆıÝıÈ¼ćœ³=¼œ=ÛœÈ₣›¼ć˝œ¼ć=₣ÈþœI=Ûœ₣œÈ×¼ć=˝œˇÈŽ
¼ć₣œ›ğ˝È×¼ćI=³œð˝şÔ˛Áœ=›²ÈŞć=ØÈˇğ=Èˇğ∞=¼ć¼=Èþœğœ¼ć=×İœ=˘˛È²œ=ĆŞć›²⁄=Èş˛œÈ²=³œð˝=˝₣ÈšI=˘˛œÈ²=şœ¨¼ćþœ¼ć=Ćœþ
=¹È¼ć=³œð˝şÔ˛Áœ=¼œÜÈš⁄=˘˝›Ð=ş₣Ì¨œŞć=È×˛œ=ŞœŞćI=ˇþ=›þ²=¼šÈ¼ćć=¾œ¼ćÈþ¼ć=³œðÈ˝¼ć=şÔ˛Áœ=NQ=İþœÔİ=È¼ÈÜÈšI=Şœ¼ć=È
¼›İ¼ć=¾œˇÐœĆı=ÛœZ›ğ˝=¾œĞœ¼ć=˝œˇÈŽ¼ć⁄=›¼Wœ³È²¼ć=›×˝=È−È˝˚=¾œ¼ćÈþ¼ć=şÔ¼œ×³p=ŞÈ−«§=ş¼ğ=J=ÈˇœÐœ=›₣›ÝŞćœŞć=Ş
þ=›¼Wœ³²=È×˚Şćœ=ĆŞćI=þœ¼ć=QS=İþœÔİ=³œŞć=˛¼È¼ć¼ć=˝œˇŽ⁄=π‘›þ›•þ=˝œˇŽCÈğœ=π‘˝œİ=˝¼ćœ=ĆÈ_šI=ÈşCÈğœ˚=¼¦Ý›İÐ=
Ûœ˝œÈ¼ćĆı=È¼È¼ćœÈ_š⁄=₣„√¬ĆıÈŞć=›Ý=˘²=˘=≥ÈÝ›ğ=›²ÝıŽ=ÛÁœ}=ÛÁœ²œ›ğ›şşµ=˝œˇŽ=è≠=˝¼ćğ=‰×›²˝=¾œƒ∆¼ć=˘¼Ô=›Ž=È²Ð˚
Şćœ˝ÂI=Şœ=ş√³ÒÞÂ=²þ„²I=π‘œŞć=NMM=³œþœ¼ć=¼¦Ý›İÐ⁄¼œÔğœŞć=²¼þ₣=‰×›²˝=×Á=È¶Ðş₣Áœ²I=Èş˚=¼¦Ý›İÐ⁄=˘˝Ðœ=²þ„²=ÐÁœ¼ğ
ÈŞćÝ˚=Û¼İÁ=è≠=˝È¼ćÈš=ÐœĆı₣ş=Û½=Ćı›}Şćœ¼ć=π‘˝œİ˝¼ćœI=þœ¼ć=²œ₣=₣„√¬Ćı=›₣¼ć¼ć⁄=þÈ¼=þœ=π‘¹œ²þ=Û®¼ŞćşÌ=ÈšÈğÈ₣ÈŞćÈ×
¼ć=Ûœ˝ĞÂÈÞ¼ć=Ž²ÁI=Ûœ¼ć=Èş=J=İĆÈ¼ć¼ć=≥₣„√¬Ćıµ=π‘›þ›•þ=ÐÁœ¼ğÈŞćÝ=˝œˇŽ=Ø›Ý₣=ÈÝ∞J¼ć=şÈL=ğÜœĆıÈŞć=₣„√¬Ćı=›₣¼ć¼ć=Èþ₣²=×a
œÜœÈþ˚=³œ¼ćÈš=²œ⁄=ÐÁœ¼ğÈŞćÝ=Ûœ˝œ¼ć=Ûœ₣¼ćœ=˘˛²=π‘¹œ²þ=È×›˛=Û³¼ćœĆÆ=¼œ=şœÖÁ=‰×›²È˝I=Şœ=È₣ŽœÈŽI=₣ŞÂœ×œŞć=π‘¾œþÌ
=˝œˇÈŽ¼ć=È−È˝=ş√³ÒÞÂ=›¾á≈⁄=˘JšœÜœ=×Á=›Ćà„=¼œ=×Á=ÈÐ›ğˇ¦œÈ½¼ć=₣Èþœ=›˝š„=ĆıÔÈ¼ć›Ž˝œˇŽ=þœÈ×¼ć=›½Šœ¼ć=›¼¾œˇCÈğœ=›
²Şć›₣þ=ÐÁœ¼ğÈŞćÝ=Ûœ˝œÈ¼ć=π‘˝œİ=˝¼ćÈš⁄=þÈ¼=Ć∂ƒ¬˝¼ćÈÞ¼ć=π‘ÈŞćœŽ²=ÈŞ=Ûœ₣œÈ×¼ć=‰×›²˝C›ğ¼ć=ĆŞć›²I=þœ˚=²Şć⁄=›²ÝıŽ›π‘
ÈhÐ¼ć=ŠÜœ=×œÈ₣¼ć=˝œ¼ćÈÞ=ˇþ=¼š¼ć=˛œÈ²È˝¼ć=₣È¹Á=π‘œŞć=ş¼=˝J›Ð=ŽœþÌŞć=‰×›²˝=Š˚ÜœŞć=PS=Èş›hÐ›₣Ðœ¼ć=È−È˝=˝È₣=PP=È
ş›hÐ›₣Ðœ¼ć=˘Èş=×aœ›ÜÈŞćÈš⁄=Ş›×˚=È¼›İ¼ć¾œˇ=˝œˇŽĆı=˘È˝=Øƒ∫œÐÂ=ğ„˝∞=¼œ=ØĆıhÐœ¼ć²Áœİ²œğ=ğ„˝∞=¼Èğ=ŠœğœÈþ=ŠœĆıÈšI=Ûœ
şğ=˝œ¼ćÞ=ÐaœÈ˝¼ć=Ðœ²⁄=
›˝Å=şÔ¼œ×³Èp¼ć=ÐÁœ¼ğÈŞćÝ=ĆÈŞć=˚ðœ=₣œÈ²=Èþœ=È˝¼ğ=Ûœ˝œÈ¼ć=ÈšœÈÐœ=Ć˚Şćœ=²ŞćI=þœ=Èş=şÔ¼œÈ×¼ć=Š›¼ćp=›²ÈŞćĆı=Ðœ²œÐœ›
²⁄=ÐÁœ¼ğÈŞćÝ=‰×›²˝=¼ğÈþ=şÔ¼œ›×˝þœ¼ć=˘˝Ðœ=¹œ¼ćœĆı=›Š›ĆÆþ=ĆÈŞć=›ˇÈŞćÈšI=ÈŞ˛œÈ²=›˝îhÐÈ²¼ć=›¼È×İ²Ì›þ¼ć=ŠœĆıÈþ=₣›²
˝œ=›ğÝı²›ƒ∆¼ć=şÈL=þœ¼ć=È˝_šœ=ÛÈ²˝I=ÛÈ²˝=È¼›İ=ŽœŞćˇœ=Ž„ÈÜ=¼ÈşI=ÈŞ˛œÈ²=¼ćœ«§∂²Ì›þ=˘aÈÐ=ÝıðÈþ=³œÈ¼ć=²œ=½Áœİœ²I=›ş
È²₣œ¼ć=şÈL⁄=ÈşĆıÛÈ−Â=³œ>œ=PS=Ćı›Z=¼Ć¼ć=›²ÈŞć˚=¼r=˝œˇŽ=ÐÁœ¼ğÈŞćÝ=ĆÈŞć=ÝıÈðÈš⁄=¼š¼ć=›þÈ²˝=ÛœÈˇ=›¼ÈğÈþ¼ć=˝œ
ˇŽCÈğœ=›²ÈŞć=³ÜœÈİœ²œ¼ć=ş„ÈŞœˇ=ĆÈŞć›šğ⁄=ÈşĆı=ş₣Şć=³³=ˇœÈ²¼ć=˘˝=Û²„•œÈ²=˘˝=³„≠Ğ=³³¶œ¼ć=È¶ÈŽ=ˇœĆıÈþ=ˇœĆıÈ
þ=þœ¼ć=şLÌ=₣›Ćğœ=¶œÈ¼ć¼ć=³õœÈsÈİ=Ćœþ=È×²I=ĆıÔ›¼ć›ŽÈþ=ŞœÈ˝=¼Èğ=ØÈˇ¦œ³∞=˝¼ćœ⁄=Û¼œ˝=ĆÈŞć=È×È˛›šğœ₣I=Èş˛œ²˝œ¼ć=
ÐÁœ¼ğÈŞćÝCÈğœ=È˝¼ğ=²ŞćI=ÐœĆı₣=¼œ=ˇœ›ÝÂŞćœÈ²¼ć=₣Èþœ=›×₣œˇ=J=È×₣œ˝Ì=˝œˇŽCÈğœ˚=π‘−₣=³œþœŞć=½ğœ˚=˝È¼ć=Èş=J=š›
¼=šœ³ğI=›¼ćÈ³œÐÂ˚=›ğ˛ğ⁄=¾{=¾œĞœŞć=˘È˝=¼Èğ=ÐÁœ¼ğÈŞćÝœĆıÈŽİ²I=ÈşœŽœ=şœ³Ðœ=¼ğÈğI=ØŽœ₣›¼Ô=ÝœÝı²⁄∞=½Èğ=È˝œÈ
²œ=ŁÐ²œ¼ć=Ø˛¼ć∞=ĆÈŞć=˚ðœ¼ć=İþÂCÈğœĆı=³œğÈÐ=ŞœŞć⁄=ŽÁœÈ²Ð=ŽÁœ˝şÈ²¼ć=Ø˚ŞćœÝÂÈ¼ćœ¼=›Ýş½œÔİœÈ²¼ć∞=₣Èþœ=˛¼¼ćÈ˝=˝œˇÈ
Ž¼ć=π‘−₣=³œþœŞć=½ğœ˚=˝È¼ć=šœ³œ¼ć=π‘∑ƒœ¼=›×Èğ=ÈˇÍ¼ć›˝Èİœ¼ć=ÈŁœĞ=ĆŞćÈþœ=₣ÒšÂœ=ÈŞÈþ²I=Û∑iþ=È¼ŽœŞć=¼ćœˇ=˝¼ćÈþ²=þœ=›
²›õþI=›˝Å=ÛœŽÈ˝¼ć=ş√³œ×È˝¼ć=˝œÈš=þœ=È²Ćœþ=Žğ¾œþ⁄=şÔ¼œÈ×¼ć=˘Ćı=ØÛ¼₣ÒğÁœŞć²∞=›²ÈŞć=¼r=˝−œ=ĆÈŞćÈšI=ĆÈ_šI=þ
È¼=ÈşĆı=˝−œ=È¼›İ¼ć¾œˇ=ş₣ÈŞćĆı=˘˝Ðœ=Ćþœİœ=J=›₣›öþ=›²àœ⁄=þœ¼ć=₣È¹Á=ØšÁœ=šÁœ∞=˝¼ćœ¼ć=ĆıÈ_šÐœ=Şþ=π‘˛¼ćI=›¼ÈªøĞÈÞ¼ć=È
žaœ˝Ðœ=þþ=π‘¼ğ=²Şć⁄=şÔ¼œ×₣œpĆı=¾„ÈŞćœI=şœÔ¼œ›×˝=₣œpĆı=×œğœğI=˘₣²=ÛœÈğœŠ²œŞć=₣È²¼ć=žœğ=ÛÈ²˝Ðœ=žœÜœ=ŞœŞć=›ð˝
ĆıI=›˝Å=ØÈ˝²I∞=Ø˝þ˛œ›²∞I=Ø˝Ì=ÝıÈsÈİÁ∞JJJ=˘Ćı=π‘ªΩCÈğœ¼ć=Ýıj¼ć=Èþ₣²=È₣Èğ=²œ⁄=
π‘−₣þI=ÈŞCÈğœ=π‘›þ›•þ=‰×›²˝I=þœÈ×¼ć=şÔ¼œ×=³›¼ćÈ¼İÈ²¼ć=²˝İœŞć=˛„¼=³›¼ć¼þÂ²=ÈŞ=ĆÈŞćÈšI=ÈşĆı=˝−œÐœĆı=ÛÈ²È˝=ƒ¬Ì˝œ
¼ć=˝¼ćÈþ=ŠœŞć=²œ⁄=ÐœĆı₣=¼œ=ˇœ›ÝÂŞćœ²I=ÈŞ=J=È˝œÈ²œ=˝œˇÈŽ¼ć=˝þÚÂ³¨Ćı=¼ğÈ¼²I=˛¼È¼ć=þaœ¼ćœ=›ş›¼ćŞćœş=›¼ĞŞćÈ˝=ŞÈ−«§=C≠
n=È×²⁄Û²Á=›¼ĞŞćCÈğœ=˘˛²=Û∑iÂ¾„jÆ=˝È¼ćÈš²=¼ÈÐI=þÈ¼=þœ¼ć=Ž²Á=³œþœ˚=¼œ›ÜÈšÈš²⁄=Ûþ˘¼=¼ćœŽ²Ì›þI=›İ¨œI=ƒ¬œÈƒ∏Á
¼ć=¼¼ćœs=˝È₣›²IÛ²Á=˛¼È¼ć¼ć=¼¼ćœs=È¼ÈÜÈš⁄=˘₣²=˝−œ=¾„ğ=π‘₣œÞ=˝¼ćÈþ=È˝¼ğ=¹œ¼ćÞœŞć=˝œŽ=ŠÈğ=²œI=ŠœĆı=ş₣Ì¨œ=˘¼Ô=
ˇÈ¼ĞÞœ⁄=˘₣²=˘˝›Ð=ş₣Ì¨œ=NVTT=È−È˝=NVTTI=˘Ćı=OM=¼šÈ¼ć¼ć=şÔ¼œ×=˛›þÈŞć=È×È˛Èš⁄=ˇÈ¼Ğ˝¼ćœ=¼ÈğÈš²I=NVVT=
şœÈğ=ƒ∆Áœ}œğ=›²ÈŞć=Èğ˛œ=˛¼¼ć=›šğ˘˝=İþœÔÈİ¼ć˚=˝₣I=NVVT=şœÈğ=þœ=×aœ›ÜÈŞćÈš=NT=İþœÔİ⁄=˘Ćı=˘˝Ćı=ş₣Şć˝œÈğ=Ð
œĆı₣=₣Áœˇœ›ŽÈ²¼ć=ş¼ć˝œ¼ć=ş√³›˝Âþ=˛¼¼ć=NR=İþœÔİ=È−È˝=˝È₣=×aœÜœŞć=Šœ¼ć=İþœÔÈİI=ÈŞ˛œÈ²=›¼È²œ×²=U=İþœÔİ=È−È˝=È
¼ÈÜ=×aœÜœŞć=NR=İþœÔÈİ⁄=ş„þ¼ćœÔ=˛¼È¼ć¼ć=²˝İœŞć=È₣Í›ğ˝=³›¼ć¼þÂ²=ÈŞ=ş›þÁĆı=˘ÈşÈšI=þœ=₣œ²Èþ=ĆÈ¼⁄=
Ûœ₣œÈ×¼ć=È×Èİ=˘₣²=ş₣Ì¨œ=ĆÈŞćÈš=¼Èğ=Žœ²œ=È²Ćı⁄=Ş›×=Èþ₣²=ş₣Ì¨œ=ĆŞćI=þœ=ĆÈğ˚=ĆıÔÈ¼ć›Ž¼ć=şÈL=ÛœZ›ğ˝=¾œĞœ¼ć=
˝œˇŽI=İĆÈ¼ć¼ć=˝œˇÈŽ¼ć=şÈL=ÈŽğœ¼ć=˝œˇŽI=¼ÈÜœ=˝œˇÈŽ¼ć=şÈL=₣œžœ›¼ć=˝œˇÈŽ¼ć=˛¼È¼ć¼ć=¼hÐÈ²¼ć=²˝İœŞć=³œ−Â˝Á=−œ
˝œĆı=ƒ¬œ¾œ›¼˝⁄=þ¼„=þÈ˝Â¼ć=˛œ›þÈ¼ć=È₣œÈÐ¼ć=˚³¼ć=˚Ðœ=¹È¼ć=È²˚Şćœ=ŠÈğ=ÈŞI=¼ÈÜœ=₣œÈ³¼ć=şÔ¼œ×³pI=Û−ÂœÊ=ÈŞC›ğ¼ć=π‘Šœ



¼ćşÔ˛Áœ=NM=ğÈ¨¼ć=Ýı³È¼ćI=ÈşC›ğÈþ=ˇþ=˘˝=J=È×Ü=×İÈ˝=¼ćœŽ²Ì›þI=¼ćœ«§∂=˘¼Ô=π‘İœş²I=ŞœÈ˝=şœÔ¼œ›×˝=³›¼ć¾œĞœŞć=ØĆœ
ÝÂ=›²ÝıŽ∞=¼ğœ=ĆŞćI=þœ¼ć=π‘œ¹œ²Á=˝È₣ÈšI=È¼ÈÜÈš=Øş½Ð=›²ÝıÈŽ¼ć∞=π‘¹œ²ÁI=Şœ¼ć=₣È¹Á=π‘¹œ²þ=³ÈÜ=ƒ∆Áœ}œğI=Èş›ğ›¼¦›Ð=Ûœ¼ć
=Èƒ³œÐÂş⁄=
›˝Å=È˝²=˘Ćı=³›¼ć¼þÂ²’=ÛÈ²È˝Ćı=¼ğÈþ=³œÈ¼ć²I=È˝²=²Şć’=È˝¼ğ=¾œ›¼ć›>=²Ì›þ¼ć=þœ›jt˝=ÛœÈğœŠ²œ=˝È¼ć=şÔ¼œ×³pÈ˝
ş₣œÈŽ¼ć=ÈˇœÐœ˝ÈŞć˝=₣œ²„ÈĞ¼ć=˝„›¨ˇþ=˝È¼ć=¼ćœ˛œĆı=¼œ=ĆÈ¼=È˝²’=³œð˝=Şœ=ŠœŞćI=şÔ¼œ×³pÈ˝=þœ=›×Èþ=ĆÈ¼⁄=Ûœ¼ć=³œð˝
=Ş›×=›şÈ²¶œÈ¼ć¼ć=Èπ‘₣ğÌğœ=³ÜÈþ=³Şćşœ=˛¼ćŠ=˝¼ćÈþ=ŠœŞćI=þœ=ĆÈğ=þœÈ˝=ÈŽœ¼ć=˝È¼ć=Ćı¼ćœ˝=J=²Ì›þ=›ˇ›ğÈŞć=ğœ¾Ðœ=˝Ì’=ş
Ô¼œ×³p=²œ=ĆŞć=³œþ=È³ÈÜ=˛œ˚ŞćœŞćI=›˝Å=ĆıhÐœ¼ćÈ²ÈÐ¼ć=˛¼¼ć=Èþœ=¼„È½=›Ý²œ¼ć⁄=Èş˛œÈ²=₣œ³œ˚=ŞœŞćI=È˝=È˝œ²=˛¼¼ć=È¼›İ=
³ÜÈš⁄=ğœĆıÈ˝œş=şœŠÂ=Ćı›\È²=È×˛œ=ŞœÈ_šI=ŽÁœÈ²Ð=ŽÁœ˝şÈ²¼ć=¼¨¼Ö²Ì=›šaÈÜ=Şœ˚Şćœ¼ć=˛¼¼ć=₣œşÂ=È¼ćœ¾œÈ¼ć¼ć=ÈŠÈŞć=OR=
CÞ=È¼›İ=Ø›ĆÐ∞=ĆÈŞćÈš⁄=Ûœ¼ć=ÈğœÈ˝=˝Ì˛¼¼ć=³ÜÈþ=ŠœŞćI=þœ=È˝¼ğ=˛¼È¼ć¼ć=˝œˇÈŽ¼ć=Ýı³È¼ć˚=›²¾Â¼ć=˝È¼ć=²œ⁄=˝È¼ć=þœ¼ć=
şœ₣›ˇ¦˝=›Š∑iœ¼ć=Ýı³¼ć⁄=˘˝Ðœ=ş₣Şć=›šğ=Ş˛²ÈğœÈ˝=¼œ∑ƒ›¼˝=›¼ª…œş=˝¼ćþI=¼ćœŽ²Ì›þ=₣œ²„ÈĞ¼ć=¾œˇÁ=¼×ğœÈþ=³œÈ¼ć⁄=¼ćœŽ
Î²›þ˝=₣þœ×ÈİÂ¼ć=³œ−ÂÈ˝Á¼ć=˝œ¼ćÈÞ=₣œ²„ÈĞ¼ć=ŽÌ¼²¹œ¼ćœIş₣œÈŽ¼ć=Ýıá≈ŞćÈ²¼ć=³−=Ûœğœ×œ=ĆÈŞć=ÈŞÈþ=³œÈ¼ć⁄=ÛœŽ=Èş=J=›¼ª…œ
ş=Ûœ¼ć=È²Ćı⁄=˘˛²=Ûœ₣¼ćœ=Žœ›²I=₣Áœ›²È½È¶œ=È˝¼ğ=˝−œ¼ć=˝−œI=Ûœ×İÂ=˚=¼œÞÌş¼Âƒ¬⁄=¼ćœŽÎ²›þ˝=wÉ=₣œÈ²=È²þœÈ×¼ć=¨
₣þœ=˝œÜœ¼ć=ğÜœĆıI=ÈŞ˛œÈ²=Ž²ˇÞ=şþþ=Ýığ„˛œˇÜœ⁄=þœ=ĆÈğ=ÈşĆı=˝„Ê›şþ=È²þœÈ×¼ć=›₣È−Á=˝−œ=³ÈÜ=ş˝œğÐœ=²«§=˝È¼ć=
ğœ¾=˝Ì’=
˘=J=È˝¼ğ=¼ćœŽ²Ì›þ¼ć=²ŞćI=˘È˝=ˇÞþÈi~¼ć=şÔ˝ÐĆı=¼ğÈþ=ĆÈ¼⁄=›˝Å=þœ=ĆÈğ=şÔ¼œ×³Èp¼ć=×œ›Şćn=›˝=ÛœÈ¼ćœ=È¼ÈÜ=ŞœŞć=²œ
’=È¾œÐ=³aœŠ=¼šÈ¼ć=˘˝¼œ¼ć=ĆŞćI=›˝Å=π‘İœş²=›²þÁ›×È²¼ćI=Èş˛œÈ²=π‘›þ›²Şćþ=Û²„ş›ÖÊş„=ÈŠœ˛=È₣Èğ=¼ćœ˛œĆı=Èþœ=şœÔ¼œ›×È
˝¼ć=˝œŽ⁄=È²þœ=ÈŞ₣²Ćı=ÈĆœ˝I=þœ¼ć=²Ì›þ=Èþœ=Šœ³Èš=₣œ²„ÈĞ¼ć=Ýı³¼ć⁄=ÈşĆı=²Ì›þ=›²ÈŞć=ş₣œÈğœŠ²œ¼ćI=Ûœ³›j¼ćI=π‘›þ¼œÈ×¼ćI=
Û²Á=È˝œÈ²œ=₣ZŞ›×=²œ˚=−œÈ˝I=›₣›ÝŞćœ¼ć=þœ¼ć=ŽœŞćˇœ=Èþœ=¼„›ŽÈŞć=È½ğœ=ŞœŞć=²œ⁄=ˇÞþi~=¼ÈÜœ=×„ğÂ¾=¹²I=þœÈ˝=Û₣²=Ûœ
²₣È²=Ćœ›¼ćÈŞć=È½ğœ=ŠÈğ=²œ⁄=
¼ÈÜœ=›ð˝=˝−œI=È˝¼ğ=π‘ªΩ=˘˝ÐœĆı=JJJ=şÔ¼œ×³Èp=²Ì›þ=›²ÈŞćI=¼ćœŽ²Ì›þ=›²ÈŞć=ÛœÈğœŠ²œ¼ć=ŽœŞćˇœ=ÈŞ=Û³şÚþ=ĆÈ_šI=Èş=
˝Ì=³œðÈ˝¼ć=Û₣È²œÈŞœÈˇ¼ć=Ž²Á’=²œ›˝=Û²œƒ∏œ¼ć=Ž²Á’=¼š¼ć=×„J˘˝=ÛœÈˇ=›²Ýı=ĆıŞć˝Â=ÐœĆı₣Èş¼ć=ÈŽş²=È¼îŞćœ¼ć=²œÈ₣=˘˝=
şœÔ¼œ›×˝È˝=È¼İ=ŁÐœ=˝È¼ć=¼¼ć˛œ∑ƒ=˝¼ćœ=ĆÈŞć›šğI=˝œ¼ćÞ=Žœ²œ=›ˇÈŞć›šğ=ÈŞI=Èş=Èƒ¯½=¼œ›ÜÈþ=¼Èş=¼œ›²ÈŞć=›¼ćÈ³œÐÂ=›ğ˛È
š⁄=þœ=›²ÈŞć=›×²=˝þ˝=È¼İ=ĆĆıŠĆı=ŠÈğ›šğ⁄=ÈşĆı=ş₣Şć=˘˝›Ð=Øˇğœ³=È³œğ∞=˝¼ćœ=ĆÈŞć›šğ=Žœ²Èþ=ÈŞI=›₣›ÝŞćœ¼ć=˛¼È¼ć¼ć=
Ýı³¼ć=˝þ=₣œ²„Ğ=¾¼ćşœ=˝È¼ć⁄=₣œp=PS=İþœÔİ=₣œ²„Ğ=¼Èğ›šÈğ²I=þaœ¼ćœ=₣È²=˝È¼ć²=ÈŞI=›₣›ÝŞćœ=şœ¹œ¼ćÞþ=›ð˝=þ−Á=³›¼ćÈ
¼İ²=˝È¼ć⁄=¾œ¼ćÈþ=˘₣²=ş₣Ì¨œ¼ć=˝−œ=Žœ²œ=È²ĆıI=þÈ¼=½ğœ½ğÐœ=˛„¼=›¾á≈=ĆÈ¼=˝Ì’=₣È²=ÛœÈšI=›˝š„›×²=ÛœÈˇ=˘˝›Ð=È
₣›Ý˝Áœğ=˝ÈğÈŽ¼ć=Û¹Á¨=˝−œ=π‘şÈL=¼Èğ›šÈğ²I=ØÛœÈˇ=¾œ¼þœ₣I=˛¼È¼ć¼ć=˝œˇÈŽ=›×ÈŞćÈšI=þœ=ĆÈğ=›ð˝=˛¼¼ćĆı=ĆÈ¼⁄=
˘˛²=¾œ¼Èþ=ĆŞćI=È˝œ²=˝œˇŽ=›ğ˛ÈšI=È˝=›ğ˛ÈšI=È˝œ²=³œþœŞć=›ğ˛Èš⁄=
þ¼„=þÈ−Á¼ć=şþÁþœ=›²ÈŞć=˘Ćı=şÔİÈŞć¼ć=ÈŠÈŞć˚=ˇ¾Ì¼ć=şÔ˝Ð₣Şć=˘˝=π‘ÈªΩ¼ć=şœ₣È²=×aœÜœÈþ=ĆÈ¼=ÛœŽÈ˝¼ć=şœÔ¼œ›×˝È˝⁄=þœ
=ĆÈğI=Èş=˝Ì=ÛœÈ×Í=þœ¼ć=›²ÈŽ¼ć=³›¼ćÈ¼›İþ=þ−Á=¼œ=þÈjt=›¼ª…œş=˝È¼ć’=Èş=˝Ì=È˝Şćœ¼ć=˝È¼ć’=þœ¼ć=³œðÈ˝¼ć=Şœ=×„›õ∑iœI=þœ
Èþ=›˝=şœÔ¼œ›×˝=ÛœÈ×Í=›¼Š›ğþ’=ÈŞ=şÔ¼œ×=›ğ˛ÈšI=ÈŞ=şÔ¼œ×=³ÜÈšI=Èş=›˝=›¼ĞŞćÐœ=ş√³È˝Â=Èğ˛œ¼ć=₣ÈþœI=¼ğœ¼ć=₣ÈþœI
=›˝š„=ŽœÈ²’=²œ›˝¼œĆığœĆı²=Ûœ¼ć=şœÝı}¼œÝıÈÐ¼ć=×œŞć=ÈşÈ¼ćĆı=Èş=›×È²¼ć=˝œŽ=ÈİĞ=˝¼ćœ¼ć=þÚ›ä=›²ÈŞć=¼=œ›Ü=È½È¼ć’=şÔ¼œ×
³Èp¼ć=˛¼¼ć=³ÈÜ=¼r›×²Ćı˘J›Š∑iœ=˝„È¼ć=˝„È¼ć=È˛Èþœ⁄=ş√ñ›þ=›ÐK›¾KJ¼ć=˛¼¼ć=È×˛Èğ=˘Ćı=Ûƒ¬›∑ƒ=ÛœÈ¼ćœ=Ł„›ğÈŞć=˚Èð⁄=C¼ćˇa
œ˚ÈŞć=ÈŞ=šaœÐœĆı=J=Ć˚Şćœ=ö›₣˝¼ćœ=₣œ¼ć=È˛Èğ²I=þaœÈ×¼ć=˛¼¼ć=¼ğ›šÈğ²=ÈŞ=È˝œ²=J=ÐœĆı=³¼ćœ=þ≠ÞÌI=›Ş›²=¼œ¼ć¼œ¼ć=Øbœ₣œ›Ð
˝∞=İë›Ð=¼Á¼Ćœ¼ć=˝¼ć›šÈğ²Õ=˚Ćı=ö›₣˝˝„ğI=þaœÈ×¼ć=ŽÌ¼²ŞœpœI=þaœÈ×¼ć=ŽÌ¼²₣¼ćÞ=ş₣şÁœ=ş√³È˝Â=›þ›²=ş›þÁĆı=›˝=›˝š„=
ŽœÈ²²’=²œ=È˝¼ğ=ÛœŽÈ˝¼ć=›ÝÝı›Ð=˝È¼ćÈš²’=ÈŞ=J=È˝œÈ²œ=³›¼ć›ƒ∏›þÈþI=ÈŞ=J=È˝œÈ²œ=ŁÐ²œ¼ć=şœ₣È²=×aœ›ÜÈŞćI=þaœ¼ćœ=C›Ð
˝þ˝=ˇÈþJ¼aœ¹œ=π‘ªΩ=˝È¼ć²=JJ=È˝²=˘₣²=Ćğ’=Û₣„˝=˝Ì=¼ğÈš’=˘¼ć³¼ć=˝Ì=ĆÈ¼’=›˝š„›×²=ÛœÈˇ=¼ćœŽ×Ì³=ş¼ćÈ×İœĆı=›¼¼ć
jÆ=ĆÈŞć=¼Èğ›šÈğ²I=şğ₣²=J=˙ª…ÈŞÂ¼ć=ÈÐ³=›²ÈŞć=˘þ=ŽğÈŁœğœ=ĆğI=È˝Ýı=›ŽÈWş=˝¼ćğ=²œI=₣„√¬Ćı=³„›ğİ=Šœ¼ć=¼š¼ć=ÈÐ³=È
³ÈŞć˚=ÈŠÈ³=¼Èş=¼ćĆığ=È˝²’=˘=Èþœ=È˝¼ğ=˘˝Ðœ=π‘ªΩI=˘₣²=˝þ=π‘ªΩ=È¼ćœŽ=¼Ö=ŁÈ¼ć=ŠÜœĆıÈŞć¼ć=₣Èþœ=Ł„¼ć³œ˝=˛œŞć⁄=˘²=›
Ý=K=›ÐK=›¾K=J¼ć=¼¼ć˛œ=×jÈ˝=ÈŞ=˘˝=ş₣ÈŞć=₣œ²„Ğ=˘₣²=Ûœ³²=˝È¼ć=›²ÈŞć›šğI=þœ¼ć=˝œ¼ćÞ=È˝¼ğ=þaœ¼ć=şœĆşI=þaœ¼ć=şœÔ¼œ›×
˝þœ¼ć=ÝıÊ˝ĞÂ=²ŞćI=›þ›²=×İÂÈ˝¼ć=˝œÈš=›²ÈŽ¼ć=³ÁœİÈ²¼ćI=›²ÈŽ¼ć=È¼œÈ¹¼ć=şþþœ¼ć=³›¼ćŠŞć=¼ćœ˛Èþ=È³È¼ć›šÈğ²⁄=
›¼ª…œşÈŞœˇÁþœI=È¼œ¹İ›jÆI=˘Ćı=×„ÈŞć¼ć=şÔ˝ÈÐ=³ÈÜÈš=şœÔ¼œ›×˝I=şÔ¼œ×₣œ¹Á₣I=È˝²’=˘˝Ðœ=˝œ¼ćÞ=Û¼İÁĆı=şÔ¼œ×₣œ¹ÁÈ₣=
˝È³ÂœÈ¼ćÈÐ¼ć=Ûœ›¹³þÁI=Şœ=pÆ₣İ=₣È²œ³›ğÈþ=³ŞÂ¼›şþ=ĆÈ_š⁄=₣œp=˝ÈŞć˝›Ð=şÔƒ∏œ=¼œ=³›¼ć¼œÈ¼ć¼ć=wœ¼ćœ=³Ú›−¼Ì¼ć=şÔ¼œ×³p
=J=›İ®=›²Şć›i~þ=ĆÈ_š⁄=¾œ¼ćÈþ˚=˘Ćı=³›¼ć¼œ¼ćþÈi~¼ć=š›¼=›¾á≈=²Şć⁄=şÔ¼œ×³p=›²¼ćÈ³¨=−œ˝È¼I=þœ=¼Çþ=È˝Ýı=È˝œÈ²œ›×²
=Ûœİœ=˝È¼ć›²⁄=›˝Å=¾¼ćşœ=È¼ćÈ˛Èš=¾œ¼ćşœÈ₣Á¼ć=¹œ¼ćÞœŞć=JJ=›¾á≈=ƒ¬œÈ−Â¼ć=şÔŁœÈþ¼ć=½Èğ=˘˝=˘₣²=Ž›₣=‰þ›¼ć=ĆÈ¼I=ÈŞ˛œÈ
²=²œ²œ=₣Èþ¼ć=ŽœŞćˇœ=−œ˝È¼⁄›˝Å=Û®=˝ÈŞć˝ŽÈ²¼ć=ĆœÈþ=şÔ¼œ×›İ®=ŠÈğ=ÛœşÈš=pÆ₣İI=½Èğ=ÈşĆı=π‘þÁŞć=Ûœ¼ć=−œ˝Èš=



²œ⁄=˘˚=¼r›¼›×þ=ÈŞ=È¼›İ¼ć¾œˇ=ƒ¬n¹œ¼ćÌ=³›¼ć¼œÈ¼ć¼ćĆı=Û²Áœ²Á=¼Á¼şœ=¼ćÈŞćÈšI=˘¼Ô=şÔ¼œ×³p=¼œ=›ÐK›¾K=ŠÁœÈ²ğ=þœÈ×¼ć=₣Ò
ğ=¼Á¼şœ¼ć=˘˝›Ð=şÔŁÐ˝=₣œp⁄=þœĆı=şÔ¼œ×³Èp¼ć=Ûœ¼ć=şœÔ¼œ›×È˝¼ć=›¼ª…œşÈŞœˇÁþœŞć=˘₣²=›ŠÜ=¹È¼ćÈš⁄=ĆŞćÈþœ=ÈşĆıŽ²Á
Ćı=›¼È²œ×²Ð„˝„=šœÜœ=³œð˝=›¼ÈİĞ=›˝š„=Ûœİœ=˝È¼ć=²œ⁄⁄=Ûœ¼œ¼ć=₣œ›ğ˝˚=ØğœĆı½¶œĆığ∞=›×ÈŞć=¾›¼ćÈŞć=›×Èþ=ŠœŞć=³œþœI=›˝
Ô¼œ=˝›¼ć²œ=˝œ³„È¼ć¼ć=Š„√¬²=J=şÔpÆœ∑i=È˝œÈ²œ=Û−ÂĆÌ²=›¼þ˝Â=›×ÈŞć⁄=½Èğ=şœÔ¼œ›×˝˚=˘˛²=˝îÌ¼I=˝ğ₣È˝=¾œÜœ=˛œÐœŞć⁄=×„Ó
È˛¼ć=˝−œI=Û²„şÖœ²Ì=şœÔ›¼×˝þœ¼ć=˝œÈŽI=È³İœ×œ¼ć=şœÔ¼œ›×È˝¼ć=ÈŠÈŞć=ÛÈ²˝ş₣ÈŞć=È¼›İ=Ûˇ¦ÞÌ=Ć²=Û²Á=È³İœ¼ć=₣œ²„Ğ⁄=
OMMN=şœÈğ¼ć=þÌ¼¦=˛¼ćœŞć=¼ćœŽƒ∏œÈ²¼ć=₣œ²„ÈĞ¼ć=×„›¼ÂĞĆ=Û¼ƒ∏œ¼ć=˝−œ=›ş›¼ćÈŽ¼ć=Ûœ˝œÈ¼ć=›ğÈ˛›šÈğ²=ş₣œŽ›¼Wœ²Ì=Žaœ=È{
Ž⁄=ş¼ć˝œÈ¼ć¼ć=˛¼ćœpœÈÞ¼ć=×œ›¼¼ć=₣„˛=ŁÈĞ=›×ÈŞć›šÈğ²=₣œ›ÐÈþ⁄=È˝œÈ²œ=şœÔ¼œ›×˝=˘Ćı=ÝıÈ×Áœˇ=È²²›²=È˝²’=
şœÔ¼œ›×˝þœ=›²ÈŞć=₣œ²„ÈĞ¼ć=şÔİŞćI=Û›¼ª…œşÈ˝=³ÒÞÂ=₣ŞÂœ×œ=›×Èþ=ĆÈ¼=şœÔ¼œ›×˝È˝⁄=þ¼„=‰²¼ćœÈİÁ¼ć=È×˚Şćœğ=şÈþÁ¼ć=ş√³Ò
ÞÂþœÈ˝=ÈŞ²=ÈýÈ˝=›×Èþ=²œ=³œÈ¼ćI=þœ=È×˛Èþ=ĆÈ¼⁄=˘˝›Ð=›¼È×›İ=˝œˇŽ=›ğ˛ÈšI=¾œ¼ćÈþ=ÛœŽÈ˝¼ć=şÔ¼œ×³pÈ˝=È×˛Èğ=›¼
Ôİ=İþÈ˝¼ć=ÈˇœÜœ¼ć=ÛœÈ₣›¼ć˝œ¼ć=˝−œ=₣È²=³ÈÜI=Ş˛²=₣œ²„Ğ=¼œ∑ƒ›¼˝=›¼ª…œş=˝¼ćþ=ÈŞ=şÔ¼œ×₣œ¹Á₣=¼ćœ«§∂È˝=π‘¾œ›¼þ=˝¼ćÈ
þ=³œÈ¼ć⁄=›˝š„Ðœ=ĆÈğ˚=˘J›Š∑iœ=›ð˝⁄=²ĆıÈğ=²¼şœ¨¼ć=₣œ²„Ğ˚=ÐaÁœÈ˝¼ć=³Şćşœ=˛¼ćŠ=˝È¼ć=È˝²=›˝²È¼=˛¼È¼ć¼ć=˝œˇŽ’=¼ćœ
«§∂ŞÈi~¼ćI=¼œ›ÞŽÁŽˇÈþ¼ć=¼ÚĆÊ=Ž›Ðğþœ¼ć=˝−œ=þaœ¼ćœ=ĆŞćÈþœ=›˝š„Ðœ=È¼œÈž²I=›˝š„Ðœ=È¼œÈž²=²œ⁄=›˝Å=˝œ¼ćÈÞĆı=ÈĆœ˝=¼œ=
Û˝œ¼ćÈÞI=þaœÈ×¼ć=˘˛È²œ=˘Ćı=Ûœİœ=¼ćÈŞćÈš=ÈŞI=ÈŞ=J=˝−œ=þaœ¼ćœ=¼ğÈþ=³œ¼ćÈš²=²œI=ÈŞ=J=π‘ªΩ=þaœ¼ćœ=˝¼ćÈþ=³œ¼ćÈš²=²œI=þœ=
şÔ¼œ×₣œ¹Á₣=π‘˝œİ=˝¼ćÈ¼⁄=È˝¼ğ=²þ„²=³œð˝Ćı²²I³„È¼ćœÈ²œ=³œðÈ˝¼ć=şÈàÈĆ¼ćI=›²¼ćœİœ¼ć=˝ÚĞºþ₣=È₣ÈŁ¼ć=Šœ¼ć³œÈİ˚=˘₣
²=˘˝›Ð=ÛœÈğœ=ÈŽÈˇ=−œÈ˝I=þœĆı=ş˝œÈğ=˝œˇŽ=³Üœ=˘˛È²œ=Èƒ¯½=Øş₣Şć=²«§∞=ĆÈŞć=˚Èð›²⁄=
ÈŞ=J=Ž›₣Èþ=Èπ‘œ›−þ=Ûœİœ¼ć=˘Ćı=›İ˝ÜI=Èş˛œ²=È−È˝Ćı=Ş›×=¼ćşˇ¦ĆÞ=˝È¼ć=ÛœŽÈ˝¼ć=şœÔ¼œ›×˝I=þœ=ĆÈğ=ĆŞćÈþœ=¼ÌŽþğœ=
›²ÓÈİĞ=ĆÈŞć=ŞœÈ¼=²œ⁄=ÛœŽ=Ûœ₣¼ćœ=˘₣²=Ş„Èˇ=¼œş=˝¼ć›šI=Ş˛²=ş¼Âœ›¹˝=π‘Šœ›¼ćþ=ĆıÔÈ¼ć›Ž=˝œˇÈŽ=ş√³œ×˝Ì¼ć=³œþœ=ÝıÈð
=ŞœÈ_šI=ş√³œ×˝ÌŞć=˝ğœ₣=›²ğœ₣=ĆÈ_šI=Ðœ˝œ¼ć=›¼›²₣ÈŞć=˝È³ÂœÈ¼ćÐ=˝þÂœ¼ć=š›¼=šœ³œ=ĆÈ_šI=˛¼È¼ć¼ć=şÈL=›¼Wœ³È²¼ć=þ½œ
þ=¼„žÈþ=›Ć₣›ş₣=JJ=ĆŞćÈþœ=şœÔ¼œ›×˝=›²ÈŽ˚=ş¼=ş₣Şć=ÈşĆı=şÒ¢=şÌ₣œÈ¼ć˛œ=›Š²Èþ=³œÈ¼ć=²œ⁄=›Š∑iœ=˝¼ćœ¼ć=Şi~Þœ=ÛÈ²˝I=›
Š∑iœ=²œ=J=˝¼ćœ¼ć=π‘Èğœ¾²=Û³›¼ćşÌ₣⁄=›˝Å=₣œ›ğÈ˝¼ć=˝œÈš=Èş=J=¼Á›jÆ=˝₣ÂŠœ¼ćÌI=³œð˝Ćı=þœÈ˝=ØşœÔ¼œ›×˝∞=˝È¼ć=ÈþœÈğ⁄=þ
˛²=²ŞćI=Ş˛²=şœÔ¼œ›×˝=þœÈ˝=ÝıuÚþ=˝È¼ćI=þœ¼ć=₣„È˛¼ć=şœ₣È²=₣œĆıÈpÆœÈ½œ²=¹È¼ć⁄=şÔ¼œ×=J=˝₣ÂŠœ¼ćÌ=È−È˝=₣œ²„Ğ=˘˝Ž²È
˝=şœÔ¼œ›×˝=˝È¼ć=ÈþœÈğ=þ˛²I=Ş˛²=Èş=›²ÈŽ¼ć=π‘ÈªΩ¼ć=Ýıj¼ć=³œŞć=şœÔ¼œ›×È˝¼ć=˝ğÈ₣⁄=
˝Ì=ÈşĆı=π‘ªΩ=’=₣œ²„ÈĞ¼ć=ŽÌ¼È²¼ć=›þ²=È₣Í›ğ˝þ₣=›¼ĞŞć=Ş›×=ĆŞć=ÛœĆœ¼ć=J=›²{œ=J=‰₣−„²I=þœ=ĆÈğ=π‘−₣=›þ²›Ð=π‘ªΩI=˝Ì=˛œ¼I
=È˝œ−œŞć=Èİœ¼I=Ûœ¼ć=˝œ¼ć=şÈL=Èİœ¼⁄=Šþ„−Â=È˝œ²=π‘ªΩ=ÝışÈ˝œŞć=₣œ²„ĞÈ˝’=₣È²=ĆŞć=Èş=J=π‘ªΩ=˘Ćı=J=˝Ì=¾œ¼¼’=È˝₣²=˝È¼ć=
›Š∑iœ=˝¼ć¼=Ûœ₣¼ćœ=Šœ¼ć³œİ=›²ÈŞćI=Ûœ₣œÈ˝=›²ÈŞćI=Ûœ₣œ¼ć=ŽÌ¼²È˝=›²ÈŞć’=˝Ì¾œÈ¼=¼„Èž=È²¼=Ûœ₣œ¼ć=Û¼ƒ∏œ²I=Ûœ₣œ¼ć=Šœ˚Şć
œ=J=³œ˚Şćœ¼ć=şóœ¼²œ’=˘˛œÈ²Ćı=¼ćœÈ«§∂¼ć=şÈLI=ş₣œÈŽ¼ć=şÈLI=³›¼ć¼œÈ¼ć¼ć=şÈL=¼Á›jÆ¼ć=ÈŞœˇI=Ûœ¼ć=ÈşĆı=şÌ₣œÈ¼ć˛œŞć=×aœ›ÜÈ
Şć=−œÈ˝=şœÔ¼œ›×˝⁄=şþþ=şÌ₣œ∑i¼œşÌ=ÈşI=›²Şćþ=şÌ₣œ∑iŞ„Èu¼ć=şœ¨Ì⁄=ÈŞ=J=şÌ₣œ∑i=È¼ćœŽ=¼ć›Šþ=ĆŞćI=Ûœ¼œ¼ć=¾œÈłI=Ûœ¼œ¼ć=
Ûaœ˝œ=ĆŞć=¼ćjÆJ=ÛöåÈþ⁄=Èş=Ş›×=−œÈ˝=Û¼ÈŠþÈ²I=˘˝=₣„ĆÒÈþÂ=¼Çþ=¼r=Ûˇ›Þþ=Èğœ˝=ÝıwœÇ=ĆÈŞć=ŞœŞć⁄=þœĆı=È¼ćœŽ=ş₣œŽ
=J=Ž›₣È²¼ć=Ž›¼ć³=˝¼ćÈþ=ĆŞć=şœÔ¼œ›×˝È˝I=ÈŽœˇœÈþ=ĆŞć=›Š∑iœşÒp⁄=˘Ćı=þœ¼ć=şœ¹²œI=þœ¼ć=¹₣ÂI=˘J¹₣ÂœŠ¼ćÞ=½„È¼ćœ¼œ¼ć=²Şć⁄=
şœÔ¼œ›×˝=›²ÈŽ=Ş›×=¼ćÈÞ=¾L=²œ=È×ŞćI=þÈ¼=şœÔ¼œ›×È˝¼ć=³œÈŞć¼ć=þğœŞć=˘Ćı=Ž›₣Ð„˝„=È˝ÈÜ=È²˚Şćœ=˝›ð²⁄=˝œ¼ćÞ=˘˛œÈ²=₣
œ²„ÈĞ¼ć=şÈLI=ŽÌ¼È²¼ć=şÈL=þœ¼ć=ÈŞœˇ⁄=¼¦Ý›İÈÐ¼ć=›¼∑ƒœ¼ć=Ş›×=¼œ=ĆŞć=ÐÁœ¼ğÈŞćÈÝ¼ć=ÛœaÐşaœÐ=ƒ¬®þœI=şÔ¼œ×=şÔˇ¦ÈĆ¼ć=²œÈ₣
=ĆœŽœ¼ć=ÛœÈ×˛Èğ³²œ=ŁÐÈþ=−œÈ˝=Šœ¼ć³œÈİI=şœÔ¼œ›×˝=ŠœĆıÈğ=þœ¼ć=˝ğ₣=˘˝=ˇd„Ğ=ŽğÈ˝=Û˝Òğ=ş₣„{=˝¼ćÈþ=³œÈ¼ć⁄=Û
œÈŽœ=³œÈ¼ć⁄=˘Ćı=şóœ¼²œĆı=˘˛²=ş√¬ğ=şœÔ¼œ›×È˝¼ć⁄=Ûœ¼ć=˘Ćı=ş₣œÈŽ¼ćI=˘Ćı=ş₣ÈŞć¼ć⁄=
=



¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=²Şćœ=˝Ú›Ğ²Ì›þ=

İ†¼ć=ÈŁœĞææ=

=
Ó=ş¼Â²œÈİ¼ć=²Ìğ=²˝İœ=›İ®œZğ=
×„∞ĆœŽœ¼ć=şœÈğ¼ć=ÈİĞ›×È˝=È˝ÈÑ¼ć=›¼ÈŽ›³=ş¼ć˝œ¼ć=ŽœþÌŞć=˝Ú›Ğ=²Ì›þ=ˇ¦ĆÞ=˝È¼ć⁄=˘Ćı=²Ì›þ¼ć=ÝıÈsİÁ=¼Áœ˝œ=˝È¼ć=þ˛²˝œ¼ć=˝Ú›
Ğ₣i~Ì=²ÌþÌİ˝„₣œ¼ć=¼Èğ›šÈğ²I=Ø˝Ú›Ğ=È¨Èp=¼Á›jÆˇþ=›¼›²ÈŞćœˇ=¼Ú›u=˚=›¼ª…¼œ›ÞŽÁ=şÔƒ∏œ¼ć=˝œÈš=Ûœ₣œÈ×¼ć=ÈŞ=×œŞć¼uþœ=ÛœÈš=
þœ=³Ò¼ćÞ=˝¼ćœ¼ć=π‘ÈŞćœŽÈ²Ćı=˘Ćı=²Ì›þ=ˇ¦ĆÞ=˝¼ćœ=ĆÈ_š∞=¼jÆ¼Á=È−È˝=ÝıÈsİÁ=³›¼ć«∆œ¼ć⁄=×œŞć¼uþœ=˘È×¼ć=×„∞ÈÐœ⁄=˘˝I=˝Ú›Ğ=È¨pÈ
˝=¼Á›jÆˇþ=³„a›ŽÛ−œÂÊ=È×›İ=J=›×È×›İ=˘˝ÈŠ›ÐŞćœ=³„a›Ž¼ć=ƒ¬œÈ−Â=¼Á¼Ćœ¼ć=˝¼ćœû=×„ĆıI=›¼ª…=¼œ›ÞŽÁ=şÔƒ∏œ¼ć=şþÂœ¼ğÌÈ˝=¼œ∑ƒ¼œ›Şćþ=
˝¼ćœ⁄=È˝ÈÑ¼ć=ş¼ć˝œÈ¼ć¼ć=³œİœ³œ›İ=Èş›×²=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=˝þÂœ¼Á›jÆ¼ćœ˚=È×›İ=J=›¼È×›İ=³„a›Ž¼ć=ƒ¬œÈ−Â=˝Ú›ĞÈ¨Èp=˘˝Ðœ=²Şćœ=
³›¼ć˝®²œ=ˇ¦ĆÈÞ¼ć=˝−œ=›Š∑iœ=˝È¼ć›šÈğ²⁄=NVVT=şœÈğI=þÊ˝œğÌ²=₣„˛Á₣i~Ì=ÈŽÁœ›þ=¼ş„=˘=π‘şÈL=¼Èğ›šÈğ²I=Ø₣„jÆ=Û−Â²Ì›þ¼ć=
½Èğ=˝Ú›Ğ˝œÈŽ=³a„›Ž=›¼›²ÈŞćœÈˇ¼ć=ÈŞ=şóœ¼²œ=È×˛œ=›×ÈŞćÈš=þœ¼ć=³ÒÞÂ=ş„ÈŞœˇ=ˇ¦ĆÞ=˝¼ćÈþ=ĆÈ¼∞=≥Ûœ²à¼œŽœ¼ć=³›p˝œI=NNKRKV
Tµ⁄=Ø³ÒÞÂ=ş„ÈŞœˇ=ˇ¦ĆÈÞ¼ć=Ž²Á=þaœ¼ćœ=þ˛²=È−È˝Ćı=²œ²œ=ÝıÈ×Áœˇ=ˇ¦ĆÞ=˝¼ćÈþ=−œÈ˝²⁄=˘Ćı=ş₣ÈŞćĆı=≥NVVS=şœÈğµ¾Ò›₣şÔƒ∆œ¼ć=Ûœ
ĆıÈ²¼ć=NQ=≥ÈŽÝµ=¹œ¼ćœ¼ć=şÔÈİœ¹²=˝¼ćœ=ĆŞćI=¼ˇÂœ×œ¼ć=ÛœĆı²=³›¼ć¼›þÂþ=ĆŞć⁄=ÝıÈsİÁ=›šğJJJ=Šœ=¼œˇœ²I=¼ćœ¼œ¼ć=›İ®=ĆıþÁœ›×=ƒ∏œ³
È²¼ć=Ž²Á=›İ®=₣œ›ğ˝È×¼ć=Ž›₣=ş¼ć¼¼ćœĆ=˝¼ćœ⁄=˘Ćı=˝œÈŽ=˝ÚĞ˝È˝=Ž›₣=È−È˝=šÈğ¼Èğ=ÝıÈ_š×=˝¼ćœ=ĆÈŞćÈšI=¼ˇÂœ×œÈ¼ć¼ćœ=›¼þœ›
Üþ=ĆÈŞćÈš²⁄=¼œ₣½¦hÐ=ş¼ć˝œÈ¼ć¼ć=˘Ćı=¹¼ćÈ²¼ć=˝œŽ=þ˛²=›İ®₣ĆÈğ¼ć=¼œĆ¼œ=˝„›ÜÈŞć›šğ⁄=›˝Å=˘Ćış¼=˝œŞÂpÆ₣È˝=˛„›İ=ĆÈŞć=›İ
®₣Ćğ=ş₣−Â²=˝¼ćÈğ˚=þaœ¼ćœ=¼ğÈþ=−œÈ˝²I=Ø˘Ćış¼=³×È¨³=π‘ÈŞćœŽ²ÌŞć=›˝Å=ŞÈ−«§=²Şć⁄=ŠœĆı=˘˝Ðœ=ş„ÔşĆþ=³›¼ć˝›®þ=ÝıÈ×Áœ
ˇ⁄∞=þœĆı=þœ¼ćœ=×œ›¼=Žœ²œÈþ=−œÈ˝I=›¼ÈŽ›³=ş¼ć˝œ¼ć=ÈŞ₣²=ŽœþÌŞć=˝Ú›Ğ²Ì›þ¼ć=₣È¹Á=›×ÈŞć=È×Èİ¼ć=˝Ú›ĞÈ¨pÈ˝=›İÈ®È¨Èp¼ć=₣þĆı
=Ýıá∫„jÆ=˝È¼ć=›×ÈŞćÈšI=˘˝Ćı=¼ć˝₣¾œÈ¼=¼ćœŽÁ=ş¼ć˝œ¼ć˚=˘˝Ðœ=˝Ú›Ğ²Ì›þ=ˇ¦ĆÞ=˝≠˝I=Şœ¼ć=½Èğ=¼ćœÈŽÁ¼ć=˝Ú›ĞÈ¨Èp=È×›İ=J=›¼È×›
İ=¼rŽœ›þ˝=˝È³ÂœÈ¼ćİ²C›ğ¼ć=Û¼œ¹=Û²„π‘È¼İ=³È−=ŞþÐ„˝„=¼œ¹œ=˘˛²˚=ÛœÈš=þœ=×Ò¼ć=˝¼ćœ=ŞœŞć⁄ 
¼ćœŽÁ=ş¼ć˝œ¼ć=˚È×¼ć=˘Ćı=×œ›¼È˝=C≠n=›×ÈŞćÈš⁄=þÊ³¼ćþœ¼ć=şÈL=ÝıÈ×Áœˇ=ˇ¦ĆÞ=˝¼ćœ=ĆÈŞćÈš⁄=¾œÜœ=˝¼ćœ=ĆÈŞćÈš=₣œ›˝Â²=¼rŽœ›þ
˝=È˝œ√³œ›²=₣Áœ›˝²ÈşÈ˝⁄=˝Ì=¹¼ćÈÞ¼ć=˝Ú›Ğ=³›¼ć˝®²œ=ˇ¦ĆÞ=˝¼ćÈğ=¼ćœÈŽÁ¼ć=˝Ú›ĞÈ¨Èp=È×›İ=J=›¼È×›İ=³„a›Ž¼ć=›¼›²ÈŞćœˇ=şĆŽþ
₣=ĆŞć=Èş=ş√³È˝Â=₣Áœ›˝²Èş¼ć=›¼ćÈ³œÐÂ=Ž₣œ=³ÈÜÈš⁄=¼ćœŽÁ=ş¼ć˝œ¼ć=ÈşĆı=ş„³œ›¼ćÈİ¼ć=şœ¼ćœÔİ=ˇ¦ĆÞ=˝È¼ć=›²ÈŽÈ×¼ć=¾œĞœ¼ć=Šœþ„›¼ć
=›₣›İÈŞć=²Şćœ=˝Ú›Ğ²Ì›þ¼ć=˛şÜœ=¼ćŠ²œ=˝È¼ćÈš⁄=
¼„žÈþ=Ûş„›¼¹œ=ĆŞć=²œ=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=˘Ćı=˝Ú›Ğ²Ì›þ=˝œÈ×¼ć=ƒ¬œ−Â¼ć¨œ=˝¼ćÈ¼⁄=ş¼Â²œİœ=˘Ćı=²Ì›þ¼ć=ˇœÈŞć¼ćœŽÁ=ş¼ć˝œ¼ć=˘˛²=Ž
²×¼ćÈ×¼ć=˘˝Ðœ=È₣œÜ˝=ğœˇœÈþ=ŠœĆıÈš⁄=¾œ¼˛œ²œ=˘₣²=ÈŞ=¼ćœÈŽÁ¼ć=˝Ú›Ğ=˚=˝ÚĞÈ˝¼ć=Ýıá≈ŞćÈ²¼ć=¼œ∑ƒ¼=þœ›ˇ×=È−È˝Ćı=þaœ¼ćœ=˘Ćı=³
›¼ć˝®²œ=ˇ¦ĆÞ=˝È¼ćÈš²⁄=˘Ðœ=π‘₣œÞ=˝¼ćÈþ=˛şÜœ=˝Ú›Ğ²Ì›þÈþ=˚a¼ćœ=¼ÈğÈš²I=Ø¼ćœÈŽÁ¼ć=ˇ¦œ₣œZÈğ=ş„Ğ₣=›¼˝œÈİ¼ć=ÈŞ=π‘›pÆŞćœ=Š
ğÈš=þœÈ˝=Ûœ¼ć˚=İ›jÆİœğÌ=˝¼ćœĆı=ĆÈ¼=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=²þ„²=³›¼ć˝®²œ¼ć=ÝıÈsİÁ⁄∞=π‘›þ›×²=È¼ć›Ý˚I=›Ð›¾I=˛¼È¼ć¼ć=˝œˇÈŽ¼ć=
₣œ¹ÁÈ₣=˚a¼ćœ=ˇ¦œÈ₣¼ć=ˇ›¼ć¼=₣œ²„ĞÈ×¼ć=È¼œžœÈ²œ¼ć=ÈŠ«§œ=˝¼ćÈš²=˘¼ć=½Èğ=ˇ›¼ć¼=Šœ›Ğ¼ć=Ýı³˝œ¼ć=ĆÈ¼=˝Ú›Ğ=ÝıÊ³œ×²=¼œÜÈ¼I=›¼È×È
İ=ÈşĆı=˝Ú›Ğ³ÞÁ=›¼›pÆ=ĆÈŞć=Šœ›Ğ¼ć=È¼ćœŽˇœ¼ć=ĆÈ¼I=ˇ¦œÈ₣¼ć=Ýıá≈Şć²I=Û−Â²Ì›þ¼ć=Ýıá≈Şć²=ŁÐÈ¼⁄=˘₣²¾œÈ¼=¼¦œ₣½¦hÐ=ş¼ć˝œÈ¼ć¼ć=È²þ
œ=₣i~Ì¼ćœ=›¼ĞŞćÐœÈ˝=Ýı³ƒ∏œ³²œ=˝¼ćÈš²=ÈŞ²=ÈŞş¼=È×›İ=J=›¼È×›İ=˘˝ÈŠ›ÐŞćœ=³„a›Ž=¼œÔğœ¼ć=˝Ú›ĞÈ¨Èp=³„a›Ž¼ć=−›ğ=›²ÈŞć=›¼›²ÈŞć
œˇ=˝¼ćÈþ=ÛœşÈ¼=þœÈ×¼ć=ş¼=×Şćœ¼ć=İ¼ćÌ¼ć⁄=ˇ¦œ₣¼œÔğœ¼ć=₣œ²„ÈĞ¼ć=Û−Â˝«§=şĆÁ=˝¼ćÈþ=²œ=È³È¼ć=şœþ=ş₣„{=ÈþÈ¼ćœ=²×Ì=³œ¼ć=ĆÈŞć=˘
¼ćœ=˘˛œÈ²=³„a›Ž=›¼›²ÈŞćœˇ=˝¼ćÈþ=ÛœşÈšI=ÈŞ²=˘È×¼ć=È˝œ²˚=ÈöÞÌ=Š›¼ćp=È²ĆıI=ÈŞ²=˘È×¼ć=ÈöÞÌÈİœĞÈÞ¼ć=È˝œ²˚=₣þğ¼=È²ĆıÕ=
˘˝=ş₣Şć=›¼¦›Ðİ=şœ√¯œŽÁ¼œ×ÌÈ×¼ć=˛ÈŞć¼ć=˛aœ=¼ćœŞć=¼œĆœ×„¼ćI=˛œ²=¼œĆœ×„È¼ć¼ćœ=ÈŞ₣²=şœ√¯œŽÁ¼œ×Ì=İœş²=ÈİœĞÈÞ¼ć=₣›Ć₣œ=˝ÌþÂÈ²=³
Z₣„˛=›šğI=¼þÂ₣œÈ²=˝ÔÈˇ¦ş=J=›¼ÈŽ›³¼ć=şÈL=þœğ=›₣›ğÈŞć=¼ćœŽÁ=ş¼ć˝œ¼ć˚=˘˝Ćı¾œÈ¼=˝Ú›ĞÈþ=›¼È×›İ=³„a›Ž¼ć=CÞ˝ÌþÂ²=˝È¼ć=Ş
œÈ_š⁄=
¼œ₣½¦ÈhÐ¼ć=²þ„²=˝Ú›Ğ²Ì›þ¼ć=˛şÜœ=³œð=˝¼ćÈğ=₣È²=ĆÈ¼=¼ćœÈŽÁ¼ć=₣¹Á=›²√≈Jπ‘œ›∑i˝=˝ÚĞ˝=˚=È¨þ₣Ž„¼ćÈ×¼ć=ŽÌ¼²=È˝œ²˚=ş₣şÁœ=
È²ĆıI=þaœ¼ćœ=È¼İ=×„È¹¾œÈþ=ÛœşÈš²⁄=È˝œ−œ˚=È˝œ²˚=ş₣şÁœ=ş†Ð=È²Ćı⁄=þœĆı=ÛœõÈŞÂ¼ć=ĆÈğ˚=˘ÐœĆı=şþÁI=˚È×¼ć=˝Ú›Ğ²Ì›þ¼ć=˛ş
ÜœŞć=È˝œ−œ˚=³›õ₣¼ÈL¼ć=˝ÚĞ˝˝„Èğ¼ć=¾Şćœ¼Ć=×„¼ć¼ƒ∏œ=ş√³È˝Â=˘˝Ðœ=˝−œ˚=È²Ćı⁄=È˝²=¼ćœÈŽÁ¼ć=ğ¨=ğ¨=˝ÚĞ˝=Ž›₣=Ćœ›¼ćÈŞć=È
¨þ₣Ž„È¼ć=³›¼ćÞþ=ĆÈ_šI=È˝²=ˇ¦œ₣ÌÞ=˚=˝Ú›Ğ=₣Ž„¼ć=ş¼Âƒ¬=Ćœ›¼ćÈŞć=½„Ð³œÈþ=˘Èş=ÛœöŞć=›²È_šI=È˝²Ćı=¼œ=ˇ›¼ć¼=Šœ›Ğ=˜Þˇ¦∑ƒ=ĆÈ
Şć=ÛœoĆþÁœ¼ć=È¼×²œ×œŞć˝=³−=ˇ¦ĆÞ=˝È¼ćÈšI=Èşş¼=È˝²=˘¼Ô=È˝œ²=²Ì›þ¼ć=½ğI=˘¼ć=π‘›þ˝œÈ¼ć¼ć=Ýı³œŞć=˝ÌI=˘ş¼=C≠n³ÒÞÂ=π‘ÈªΩ
=˘Ćı=˛şÜœ=˝Ú›Ğ²Ì›þ=˘È˝¼œÈ¼ćĆı=²Ì¼ć¼⁄=¼¼ćÔ=˘Ðœ=³œð=˝¼ćÈğ=₣È²=ĆÈ¼=ÈİœĞÞ₣Òğ˝=˘Ćı=³„a›Ž¼œ×Ì=¼Á¼ƒ∏œ¼ć=₣È¹ÁĆı=¼œ₣½¦hÐ=¼ćœŽ
Èn=ˇ¦œ₣=¼œÔğœŞć=˘˝=¹¼ćÈ²¼ć=ƒ¬ˇÂ¼ćœŽÁ=˝œÈŞć₣=ĆÈŞćÈš=˘¼Ô=˘Ćı=ƒ¬ˇÂ¼ćœŽÁÈ˝=Ûœ¼ć˚=È³œjÆ=˝¼ćœ¼ć=π‘ÈŞćœŽÈ²Ćı=˚È×¼ć=˘Ćı=²Şćœ=˝Ú›
Ğ²Ì›þ¼ć=³›¼ć˝®²œ⁄=˘Ćı=³›¼ć˝®²œ¼ć=Š›¼ćp=˝Ì=˘¼Ô=È˝²Ćı=¼œ=˚¼ćœ=˘¼ć=¼œ∑ƒ¼œŞćÈ²=₣›¼ćŞćœ=þœ=›¼∑ƒœ›¼ćþ=ÛœÈğœŠ²œ¼ć=ÛœÈˇ=¼ćœÈŽÁ



¼ć=˝Ú›ĞÈ¨Èp=˘Ćı=ş¼ć˝œ¼ć=˘þ›×²=˝Ì=¾Ò›₣˝œ=›²ÈŞćÈš=şÔÈ¨È³=þœ=ÛœÈğœŠ²œ=˝¼ćœ=Şœ˝⁄=
æ=
⁄⁄=˝Ú›Ğ=˚=˝ÚĞÈ˝¼ć=Ýıá≈ŞćÈ²=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=¾Ò›₣˝œ=⁄⁄=
ş¼œĆı=ŽœÈ²²=ÈŞ=È˝œ²˚=˝ÚĞ˝×¼ć›×=ş¼ć˝œ¼ć=Şœ¼ćœ=˝Ú›Ğ=˚=˝ÚĞÈ˝¼ć=Ýıá≈Şć²=Ûœ∑i›¼ć¾œÈ¼=ŠœĆıÈ¼I=þœÈ×¼ć=π‘œ−›₣˝=˝œŽ=ĆÈ¼=×„ÈÐœ⁄
=þœÈ×¼ć=È×˛Èþ=ĆÈ¼I=˝Ú›Ğ³ÞÁ=ÝıÊ³œ×È²¼ć=Ž²Á=ÈŞ=ş₣∑ƒ=›İ®=şœ₣ˇ¦Ì=π‘ÈŞćœŽ²=Û−œÂÊ=şœ¼ćI=¼ÌŽI=ÈþğI=›¼×„ÁÊI=›ÝÈŽğ=ĆıþÁœ›×=Şœ
Èþ=˝ÚĞÈ˝¼ćœ=ş∑ƒœŞć=³œ²=þœ=ş„›²›õþ=˝¼ćœ=˘¼Ô=þœ¼ć³¼ć=ÝıÊ³á≈=˝Ú›Ğ³ÞÁ=ŞœÈþ=ŽÈğ¼ć=×È¼ć=Û¾œÈ¼=›¼›pÆ=²œ=˝È¼ć=›×Èþ=ĆŞć=þœ¼ć=
¼Á¼ƒ∏œ=˝¼ćœ⁄=¼ćœÈŽÁ¼ć=¼œ₣½¦hÐ=ş¼ć˝œ¼ć=˘þ›×²=˘=›¼ĞÈŞć=˝Ì=¾Ò›₣˝œ=ˇ¦ĆÞ=˝È¼ćÈš’ 
şœ¼ć=J=¼ÌŽJ=Èþğ=J=›ÝÈŽğ=ĆıþÁœ›×¼ć=˝−œ=þ„ğ¼=²œI=˝œ¼ćÞ=˘Ćı=ş₣∑ƒ=³ÈÞÁ¼ć=Ûƒ¬œ¾œ›¼˝=₣ÒğÁ¼Ú›u¼ć=˝−œ=¼ğÈğĆı=¼ćœŽÁ=ş¼ć˝œ¼ć=
¼ğÈ¼=˘Ćı=ş₣∑ƒ=³ÈÞÁ¼ć=×œ₣=₣Òğþ=›²Şći~Þ=˝È¼ć=È˝ÑÌŞć=ş¼ć˝œ¼ć=¼œ=¼Á¼şœŞćÌ¼ćœû=ş„þ¼ćœÔ=¼ćœŽÁ=ş¼ć˝œ¼ć=˝Ì=˝¼ćÈþ=³œÈ¼ćÕ=Ş›×˚=˘
Ćı=Ş„›jÆ=ş¼ÂœÔÈİ=şþÁ=²Şć⁄=È˝ÑÌŞć=ş¼ć˝œ¼ć=›½J¼š¼ć=›ÝÈŽÈğ¼ć=₣ÒğÁ¼Ú›u=˝È¼ć=›˝Å=¼ćœŽÁ=ş¼ć˝œ¼ć˚=þœ¼ć=Ýı³¼ć=şœ¼ćŠœŽÂ=¼›şÈŞć=È
şĆı=₣ÒğÁÈ˝=Ûœ¼ć˚=¼œ›ÜÈŞć=È×Şć⁄=þœĆı=˘Ćış¼=³ÈÞÁ¼ć=₣ÒğÁ¼Ú›u¼ć=ÛœÔ›İ˝=×œŞć=¼ćœŽÁ=ş¼ć˝œ¼ćÈ˝=¼Ć²=˝¼ćÈþ=ĆÈ¼=‰¼›˝⁄=›˝Å=›¼×„
ÁÈþ¼ć=È¼ğœŞć=Èþœ=˘Ćı=Ş„›jÆ=˛œÐÈ¼=²œ⁄=›¼×„ÁÊ=ÝıÊ³œ×²I=¼hÐ²I=₣ÒğÁ›²¹Âœ¼ćÞ=ş¼Ćı=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=ş¼ćœş›¼ć=›²Şći~ÈÞ⁄=˘=È¨Èp=ş
¼ć˝œ›¼ć=¾Ò›₣˝œ=˝Ì’=¼ćœÈŽÁ¼ć=˝Ú›ĞÈ¨Èp=ÈşÈŠ¼ć=Ž²Á=›¼×„ÁÈþ¼ć=π‘ÈŞćœŽ²=ş¼œ¼ćĆı=Žœ²œ⁄=ÈşĆı=›¼×„ÁÊ=ˇ¦œÈ₣=˝ÚĞ˝È×¼ć=˝œÈš=˝Ì¾œÈ¼
=È³aÍÈš=›×È_š=ş¼ć˝œ¼ć’=›¼ĞŞćÐœ=˛›þÈŞć=È×˛œ=Şœ˝⁄=
˘=¼ćœÈŽÁ=›¼×„ÁÊŠœ›ğþ=³œ√³ÈşÈÐ¼ć=şÔ˛Áœ=¼þÂ₣œÈ²=N=ğ¨=OR=ĆœŽœ¼ć=˘¼ć=₣È¹Á=›˝š„=³œ√³ÈşÐ=˚=›˝š„ˇ¾Ì¼ć=²ğ˝Ò³=ş¼ć˝œ›¼ć=
˝Ú›Ğ=×äÈ¼ć¼ć=Û¹Ì²I=Şœ¼ć=şÔ˛Áœ=UJNM=ĆœŽœÈ¼ć¼ć=₣ÈþœI=¼œ›˝=ş₣∑ƒ=³œ√³ÈşÐĆı=˝ÚĞÈ˝¼ć=ˇaœÈÐ¼ć=³Şćşœ=˛¼ćŠ=˝È¼ć=È˝²œ⁄=˘¼ć=È¼›
İ¼ć¾œˇĆı=R=Ûª…İ›jÆ¼ć=İÁœÈğœ=¼œ=Ûˇ¾Ì¼ć=²ğ˝Ò³⁄=Ûœ¼ć=›˝š„=ÛœÈš=›₣›²=›Ý³›ÐÝı¼ÈŞćğ=¼œ=şœ¼₣œ›şÂ¼ğ=³œ√³⁄=˘Ćı=ş¼È¨Èp=
›¼×„ÁÈþ¼ć=›˝=¾Şćœ¼Ć=₣ÒğÁ¼Ú›u=˝¼ćœ=ĆÈŞćÈš=þœ=²ÌÈŠ¼ć=şœ¼ć›Þ¼ć›×È˝=×Ú›«§=›×ÈğĆı=ƒ³«§=ĆÈŞć=ŞœÈ¼⁄ 
şœ¼ć›Þ=J=N 
›þ²=È−È˝=³aœŠ=Ûª…İ›jÆ¼ć=Ž²Á=›¼×„ÁÈþ¼ć=¼œ›ĞÂ˝=₣œş„ğ 
≥×œ›ŽÂ›ğÔI=È˝œŠ›¼Ćœ¼ć=˚=Žğ³œĆıC›Ü¼ć=È¨Èpµ 
 
Ûˇ¾Ì¼ć=²ğ˝Òğ=şœ¼₣œ›şÂ¼ğ=³œ√³==

şœğ= Ðœ˝œŞć== İþ˝¼ćœ=¼Ú›u= Ðœ˝œŞć= İþ˝¼ćœ=¼Ú›u=
NVUR= VMMKMM= JJJJ= JJJJ= JJJ=
NVVN= NPUMKMM= RQKR= NPUMKMM= JJJJ=
NVVS= NSSMKMM= OM= ORMMKMM= UV=
NVVV= PNRSKMM= VN= QTQUKMM= UM=
OMMN= QMSQKMM= OUKT= RMUMKMM= MU=
OMMO= TRNOKMM= RM= TSOMKMM= RM=

æ=

≥Û²Áœ²Á=ÈŽğœ¼ć=Ž²Áµ=
NVUR= NNMQKMM= JJJJ= JJJJ= JJJ=
NVVN= NTMMKMM= RQKR= NTMMKMM= JJJ=
NVVS= OMQMKMM= OM= PMSMKMM= UV=
NVVV= PVMUKMM= VN= RTVSKMM= UM=
OMMN= RMMUKMM= OUKT= SOROKMM= MU=
OMMO= TRNOKMM= RM= VPTUKMM= RM=

³›õ₣¼ÈL¼ć=˝Ú›Ğ²Ì›þ=˝ÚĞÈ˝¼ć=¾›¼ĞÁÊ 
æ 
˝Ì=È×˛œ=Èˇğ’=NUVR=È−È˝=OMMN=˘Ćı=NS=¼šÈ¼ć=R=Ûª…İ›jÆ¼ć=Ûˇ¾Ì¼ć=²ğ˝ÒÈ³¼ć=È¨Èp=›¼×„ÁÈþ¼ć=ŠœŽÂ=È¼ÈÜÈš=PVMQ=Ðœ˝œ



=˘¼Ô=þœ¼ć³¼ć=Ûœ¼œ¼ć=ORMQ=Ðœ˝œ=₣ÒğÁ¼Ú›u¼ć=ş„³œ›¼ćİ=¼ćÈŞćÈš⁄=›₣›²=›Ý³›ÐÝı¼ÈŞćÈğ¼ć=È¨Èp=˘¼ć=³›¼ć₣œÞ=Ş−œpÆÈ₣=QRRO=Ðœ
˝œ=˚=PNOS=Ðœ˝œ⁄=¾œ¼œ=ŞœŞć’=˘=¼ćœÈŽÁ¼ć=VP=İþœÔİ=ÈŽœþ=Ûğœ¾Ž²˝I=TP=İþœÔİ=˝ÚĞ˝=›²√≈=˚=π‘œ›∑i˝=³ŞÂœÈŞć¼ć⁄=þœ¼ćœ=˘
Ćı=›¼³„ğ=³›¼ć₣œÞ=Ðœ˝œ=π‘›þ=¼š¼ć=¼ÁŞć=˝È¼ć=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=˝œš=È−È˝=›¼×„ÁÊ=›˝²Èþ=³œ¼ćÈ¼’=¼„žÈþ=Ûş„›¼¹œ=ĆŞć=²œI=³œ¼ćÈ¼=
²œ⁄=˘¼Ô=˘Ćı=˝œ¼ćÈÞĆı=È×˛œ=ŞœÈ_š=ˇ¦œ₣¼œÔğœ¼ć=ĆœŽœ¼ć=ĆœŽœ¼ć=Šœ›Ğ=¼þÂ₣œÈ²=›¼×„ÁÈþ¼ć=›¼ğ=›×Èþ=³œ¼ćÈš=²œ⁄=½Èğ=›¼×„ÁÊ=³ĞÂ×=›
¼×„ÁÊ=şÔÈŞœˇ=È˝ÈÐ=›×È_š⁄=˘Ćı¾œÈ¼Ćı=ş¼ć˝œ¼ć=π‘œ›∑i˝=˝ÚĞ˝È×¼ć=ÈşÈŠ¼ć=Žğ=ş¼ć¼¼ćœÈĆ¼ć=×œ›Şćn=³œğ²=˝¼ćÈš⁄=
˝Ú›ĞÈþ=›¼×„ÁÈþ¼ć=×œ₣=³›õ₣¼ÈLĆı=ÈŞ=ş¼ÈŠÈŞć=È¼›İ=˘˝−œ=ˇþ=P¼ćœ=₣œŠÂ=OMMNI=›×›ôøÈþ=›¼×„ÁÊ₣i~ÌÈ×¼ć=‰¼ðÈ˝=¼ćœÈŽÁ¼ć=₣i~Ì=₣Ú
Þœğ=¼ÈàÁœ³œ¹ÁœŞć=ƒ¬ŞćÔ=ƒ¬Ì˝œ¼ć=˝È¼ćÈš²I=˝Ú›ĞÈþ=›¼×„ÁÊ=₣œş„ğ=ĆıÝı›²Ð=π‘›þ=²ÒÁ²þ₣=RM=³Şćşœ=¹œŞÂ=˝¼ćœ¼ć=π‘∑ƒœ¼=ÛÈ²˝=¼ćœÈŽÁĆı=
₣œ²Èþ=¼ćœ›Ž=ĆŞć›²⁄=˘Ćı=π‘∑ƒœÈ¼¼ć=›¼È¼ćœ›¹þœ=˝È¼ć=³œ\œ¼⁄=þœ›₣ğ²œÜ—³œ\œ¼È˝=ş₣−Â²=Žœ²œŞć⁄=³›õ₣¼L=Û¼İÁ=›¾á≈₣þ⁄=³›õ
₣¼ÈL¼ć=˝Ú›ĞÈ¨Èp=›¼×„ÁÈþ¼ć=₣œş„ğ=ĆıÝı›²Ð=π‘›þ=RM=³Şćşœ¼ć=È¼›İ=×È¼ćĆı=›¼›pÆ=ĆŞć=≥Ûœ²à¼œŽœ¼ć=³›p˝œ=QKPKOMMNµ⁄=ØRM=³
Şćşœ¼ć=È¼›İ=×È¼ć∞=²Şć=ÛÈ²˝=ÛÈ²˝=È¼›İ=×È¼ćĆı=›¼×„ÁÊ=³›õ₣¼ÈL¼ć=ˇ›¼ć¼=˝ÚĞ˝È×¼ć=˝œÈš=›¼›pÆ=˝È¼ć=−œÈ˝=¼ćœŽÁ=ş¼ć˝œ¼ć⁄=ğ@
œŞć=ĆŞćÈþœ=Èş=˝−œ=ƒ¬Ì˝œ¼ć=˝¼ćÈþ=³œÈ¼ć²›²=₣ÚÞœğ¼œ¼„⁄ 
˝Ú›Ğ=³ÞÁ=ÝıÊ³œ×È²¼ć=Ž²Á=π‘ÈŞćœŽ²ÌŞć=Ýı³œ×œ²=ş∑ƒœ=˝È¼ć=˝ÚĞ˝È×¼ć=˝œÈš=È³aÍÈš=È×˚Şćœ¼ć=È¨Èp=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=×Ú›«§¾LÌ=˝ÌI=›
¼×„ÁÊ=Ćğ=þœ¼ć=π‘˝Ú«§=π‘₣œÞ=⁄=½Èğ=ŠœÈĞ¼ć=Ž²Á=π‘ÈŞćœŽ²ÌŞć=Ýı³œ×œÈ²¼ć=×œ₣=¼œÜÈš={åþˇ›þÈþ⁄=È˝œ²˚Ðœ=¼œÜœÈ_š=È˝ÑI=È˝œ²˚
Ðœ=¼ćœŽÁI=È˝œ²˚Ðœ=Ûœ¼œ¼ć=¼ćœÈŽÁ¼ć=ÈŞÍ−=₣×Èþ=¼Á¼şœŞćÌ¼ćœ⁄=þœĆı=ŠœÈĞ¼ć=˛¼ćŠ=È¼ÈÜ=›ˇÈŞćÈš=ÛœÈˇ¼ć=þ„ğ²œŞć=¼rCÞ⁄=˘Ćı=˛¼ćŠ=
şœ₣œğ=›×Èþ=Šœ›ĞÈ˝=ŠÜœ=şÒÈ×=Ðœ˝œ=¹œ¼ć=˝¼ćÈþ=ĆÈ_š=˘¼Ô=þœ¼ć=³›¼ćÞœ₣=ÈŞ=˝Ì=ĆÈŞćÈš=þœÈþ=Ûœ₣œÈ×¼ć=ş¼œ¼ćĆı=Žœ²œ⁄=
æ=
⁄⁄=½şÈğ¼ć=×œ₣=æ=ş¼ć˝œ›¼ć=¼Á¼ƒ∏œ⁄⁄=
˝È«§¼ć=˘Ćı=½şÈğ¼ć=²ÁœŞÁ=×œ₣=³œ¼œ¼ć=›˝=È˝œ²˚=¼Á¼ƒ∏œ=ĆÈŞćÈš=ˇþ=OR=¼šÈ¼ć’=˘˝=˝−œŞć=¼ğœ=ŠÈğI=²œ=⁄=ÈşĆı=˘˝Ćı=Ð»œ›Ýİœ²=
˘˛²˚=ŠğÈš⁄=Šœ›Ğ¼ćœ=Ş˛²=½şğ=›²ÈŞć=¼œŽœÈ¼ć=ŞœŞćI=½ÈÜ¼ćœ=³›¼ć˝›®þ=¾œÈ¼=×œ₣=˝›₣ÈŞć=È×Şćû=¼œ¹Á=ĆÈŞć=Šœ›ĞÈ˝=ÈŠœÈ˛¼ć=Žğ=
È½ğÈþ=È½ğÈþ=½ÈÜÈ×¼ć=ĆœÈþĆı=½şğ=ŽÈğ¼ć=×È¼ć=›×ÈŞć=ÛœşÈþ=ĆŞć⁄=˝œ¼ćÞ=˘Ćı=¼œ∑ƒ¼=ˇ¦œ₣=¼œÔğœŞć=›²þÁ=›×È²¼ć=ŁÐ²œ⁄=ˇ¦œ₣=¼œ
ÔğœŞć=Ýıá≈ŞćÈ²¼ć=×œ›¼×œ¼ć=¼œ₣½¦hÐ=ş¼ć˝œ¼ć=˘È¨Èp=È˝œ²˚¾Ò›₣˝œĆı=³œğ²=˝È¼ć›²=˘þ›×²⁄=›˝Å=˘=¼š¼ć=¹œÈ²¼ć=×œ₣=›²ÈŞć=˘Ćı=ş
¼ć˝œ¼ć=Şœ=˝È¼ćÈš=þœ¼ć=þ„ğ²œ=È₣ğœ=¾œ¼ć⁄=
ˇþ=¼šÈ¼ć=≥OMMO=şœğµ=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=³¨=È−È˝=¹œÈ²¼ć=şĆœŞć˝=₣ÒğÁ=ÈŁœĞÞœ=˝¼ćœ=ĆÈŞć›šğI=şœ¹œ¼ćÞ=×œ₣=≥ş¼ć˝œ›¼ć=³›¼ć¾œ
ĞœŞć=FAQ- Fair Average 
Qualityµ=π‘›þ=˝„ĆıhÐœğ=È₣œÐœ=RMP=Ðœ˝œ=˘¼Ô=ş≠=RSM=Ðœ˝œ⁄=Šœ›Ğ¼ćœ=˛¼È¼ć¼ć=˝œˇÈŽ=ş¼ć˝œ¼ć=ÈŁœ›Ğþ=˘Ćı=×œÈ₣¼ć=˝−œ=ÈŽÈ²
Èš²=›˝Å=¼œ∑ƒÈ¼¼ć=¼œŽœÈ¼ć=þœÈ×¼ć=˘Ćı=¹œ²=›¼›pÆ=˝¼ćÈþ=ĆÈŞćÈš=OTR=Ðœ˝œ=È−È˝=PRM=Ðœ˝œ¼ć=₣È¹Á⁄=˝œ¼ćÞ=ş¼ć˝œ›¼ć=×œÈ₣=¹œ²=
È˝²œ¼ć=Ž²Á=¼œŽœÈ¼ć=È˝Ýı=Ćœ›Ž¼ć=›šğ=²œ⁄ 
¼ćœŽÁ=ş¼ć˝œ¼ć=˘Ćı=şĆœŞć˝=₣ÒğÁ=ÈŁœĞÞœ=π‘−È₣=˝È¼ć›šğ=OMMN=şœÈğ=OPÈİ=²È¾√¬¼ć⁄=þ˛²=˘˝=şœ˝„ÂğœÈ¼ć=¼ğœ=ĆŞć=›₣ğ=₣œ›ğÈ
˝¼ćœ=ş¼ć˝œ›¼ć=×œÈ₣=Šœ›ĞÈ×¼ć=˝œš=È−È˝=¹œ²=›˝²È¼=˘¼Ô=ş¼ć˝œ¼ć=›₣ğ=₣œ›ğ˝È×¼ć=˝œš=È−È˝=È₣œÐœ=Šœğ=UTNKVM=˘¼Ô=ş≠=Šœğ
=VNPKSM=Ðœ˝œ=˝„ĆıhÐœğ=×È¼ć=›˝²È¼⁄=›ð˝=ĆŞćI=˘Ćı=π‘›pÆŞćœŞć=ş¼ć˝œ¼ć=şœ¼ćœ=¼ćœÈŽÁ=S=ğ¨=Ð²=Šœğ=şÔˇ¦Ć=˝¼ćÈ¼⁄=¼ćœŽÁ=ş¼ć˝œÈ
¼ć¼ć=›şuœ∑i=›¼ÈªøĞÞ=˝¼ćÈğ=³›¼ć«∆œ¼ć=ĆÈŞć=ŞœŞćI=Šœ›ĞÈ˝=¹œÈ²¼ć=ş¼ć˝œ›¼ć=×œ₣=È×¼œ¼ć=×œ›Şćn=›₣ğ=₣œ›ğ˝È×¼ć⁄=›₣ğ=₣œ›ğÈ˝¼ćœ=˘Ćı=
×œ›Şćn=þœÈ×¼ć=Š›¼ćpœ²„ŞœŞćÌ=³œğ²=˝È¼ćÈš⁄=þœ¼ćœ=×œğœğÈ×¼ć=şĆœŞćþœ=ş¼ć˝œ›¼ć=×ğ=˚=È²þœÈ×¼ć=şÈL=ÈŞœˇşœŽÈş=³ZœÈŞćþ=˝þÂ
œÈ×¼ć=Ćœþ=˝È¼ć=ş¼ć˝œ›¼ć=×œÈ₣¹œ²=È˝²œ¼ć=şœ›ÐÂ›½È˝Ð=ÈŽœˇœÜ=˝È¼ć=È˝œ›Ð=È˝œ›Ð=ş¼ć˝œ›¼ć=Ðœ˝œ=ÛœoşœÊ=˝¼ćÈš⁄ 
›˝Å=˘Èþœ=Èˇğ=Ûœ₣²=¹œÈ²¼ć=˝−œ⁄=È¼œÈ¼ćœ=¹œÈ²¼ć=È¨Èp=ş¼ć˝œ›¼ć=¾Ò›₣˝œ=Ûœ¼ć˚=Û›¾²¼⁄=˘=¼ćœÈŽÁ=È¼œÈ¼ćœ=¹œ²=Šœ›Ğ¼ćœ=ŁÈ¼ć=Ý
ıðœÈþ=è≠=˝È¼ć=˘›π‘ğ=₣œÈş¼ć=ÈİĞ=›×È˝⁄=È₣=₣œÈş¼ć=₣œžœ₣œ›ž=²œˇœ×=π‘œŞć=ş₣∑ƒ=¹œ²=Šœ›Ğ¼ćœ=ŁÈ¼ć=ÝıÈð=ŞœŞć⁄=ş¼œĆı=ŽœÈ²²I=×„›¼Â
ĞĆ=ÈŞ=Û²ÐÈ²¼ć=₣È¹Á=˘=¼ćœÈŽÁ¼ć=˝ÚĞ˝È˝=ŠœĞ=˝¼ćÈþ=ĆŞćI=þœÈþ=þœ¼ć=³È¨=ŁÈ¼ć=¹œ²=¹È¼ć=¼ćœ˛œ=Ûşó¼⁄=ŁÈ¼ć=¹œ²=˚ðœ¼ć=şÈL=şÈ
LĆı=þœÈ˝=›¼›pÆ=˝È¼ć=›×Èþ=ĆŞć⁄=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=˝þÂœ¼Á›jÆ¼ćœ=˘Ðœ=¾œğ=˝È¼ćĆı=ŽœÈ²²⁄=›˝Å=þœ=şÈjt˚=þœ¼ćœ=˝Ì=¾Ò›₣˝œ=³œğ²=
˝¼ćÈğ²’=ÛÈ²˝=Ðœğ¼œĆ²œ¼ć=³¼ć=þœ¼ćœ=ş¼ć˝œ›¼ć=×œÈ₣=¹œ²=È˝²œ¼ć=Ž²Á=NUN=È˝œ›Ð=Ðœ˝œ=¼¼ćœs=˝¼ćÈğ²=˘¼Ô=¼¼ćœs=ÈşĆı=Ðœ˝œ
Şć=¹œ²=È˝²œ=è≠=˝¼ćÈğ²=Ž„²=₣œÈş¼ć=ÈİĞ›×È˝I=Ş˛²=ˇ›¼ć¼=Šœ›Ğ¼ć=ŁÈ¼ć=›¼›pÆ=˝¼ćœ¼ć=₣Èþœ=˘˝=×œ²œ=¹œ²˚=Ûœ¼ć=Û¼›İ«§=È²Ćı⁄=
¼„žÈþ=Ûş„›¼¹œ=ĆŞć=›˝=şĆœŞć˝=₣ÒÈğÁ¼ć=şĆœŞćþœ=ÈİĞ=³ŞÂ∑i=˝œÈ×¼ć=ş√³×=¼Ú›u=˝È¼ćÈš’ 
³œÐI=Ûœğ„=şĆ=˝ÚĞ˝È×¼ć=ÝıÊ³œ›×þ=ş₣∑ƒ=½şÈğ¼ć=È¨ÈpĆı=ŠğÈš=˘˝Ćı=π‘›pÆŞćœ⁄=½şÈğ¼ć=ğœ¾Ž²˝=×œ₣=³œ¼œ¼ć=ŁÐ²œ=¼Á›þpÆ₣⁄
=¼œ∑ƒ¼=Ćğ=¼ćjÆI=Łœ₣I=³›¼ćöÈ₣¼ć=›¼›²₣ÈŞć=ÝıÊ³á≈=½şğ=ÈŠœÈ˛¼ć=Žğ=È½ğÈþ=È½ğÈþ=¼ćœÈŽÁ¼ć=˝ÚĞ˝È˝=ŽÈğ¼ć=×È¼ć=½ÈÜÈ×¼ć=˝œ
š=›¼›pÆ=˝¼ćÈþ=ÛœşÈþ=ĆŞć⁄=½Èğ=ŠœÈĞ¼ć=˛¼ćŠ=¼Ú›u=˘¼Ô=şÈL=şÈL=½şÈğ¼ć=ğœ¾Ž²˝=×œ₣=³œ¼œ¼ć=È˝œ²˚=¼Á¼ƒ∏œ=²œ=−œ˝œ¼ć=Ž²
ÁĆı=Šœ›Ğ=pÆ₣œˇþ=˜Þˇ¦∑ƒ=ĆÈŞć=³ÜÈšI=³›¼ćÞœÈ₣=π‘œ›∑i˝=˝ÚĞ˝=È¨þ₣Ž„È¼ć=³›¼ćÞþ=ĆÈ_š⁄=Ş›×˚=ŁÐ²œ=ĆğI=›²×œ≠Þ=˘Ćı=¼œ∑ƒ¼È˝=
¼œ₣½¦Œfı=ş¼ć˝œÈ¼ć¼ć=È²þœ=J=₣i~Ì¼ćœ=È˝œ²˚=₣ÈþĆı=ƒ¬Ì˝œ¼ć=˝¼ćÈþ=Šœ²=²œI=þaœÈ×¼ć=×œ›¼I=Øˇ¦œÈ₣¼ć=₣œ²„ÈĞ¼ć=pÆŞć¨₣þœ=˚=ŽÌ¼²Şœpœ



¼ć=₣œ²=ğ¨ÞÌŞć¾œÈ¼=¼Ú›u=È³ÈŞćÈš⁄∞=≥ˇÞİ›jÆI=NMKTKMOµ=ØŽÌ¼²Şœpœ¼ć=₣œ²=˚=pÆ₣Şć¨₣þœ¼ć∞=ÝıÈôø˛ÈŞœˇÁ=¼Ú›u=ŁÐÈğ=Šœ›Ğ¼ć=Ć
œþ=È−È˝pÆ₣œˇþ=Ž›₣=ŠÈğ=ŞœÈ_š=˝Ì=˝È¼ć=þœ¼ć=Ş„›jÆ=şLþ=¼Áœ˛Áœ=½¦ÈhÐ¼ć=È²þœĆı=›×Èþ=³œ¼ćÈ¼²⁄=þœĆı=˘=›¼þÈ˝Â¼ć=₣È¹Á=²œ=›ˇÈŞ
ć=È×˛œ=Şœ˝=ˇþ=OR=¼šÈ¼ć=˝Ì=Û¼ƒ∏œŞć=×aœ›ÜÈŞćÈš=ˇ¦œ₣¼œÔğœ¼ć=şœ¹œ¼ćÞ=₣œ²„Ğ⁄ 
æ 
⁄⁄=˝ÚĞÈ˝¼ć=Ćœþ=È−È˝=Ž›₣=ŠÈğ=ŞœÈ_š=⁄⁄ 
˝Ú›Ğ=şœ½ÈğÁ¼ć=×œ›¼×œ¼ć=¼œ₣½¦hÐ=ş¼ć˝œÈ¼ć¼ć=OR=¼šÈ¼ć¼ć=¼ćœŽÈn=˘=¼ćœÈŽÁ¼ć=Ž›₣=₣œ›ğ˝œ²œŞć=˝Ì=¹¼ćÈ²¼ć=³›¼ć¼þÂ²=ŁÈÐÈš=Û−ÂœÊ
=˝Ì¾œÈ¼=Ûœ¹œ=₣œžœ›¼ć=¨„{=˚=π‘œ›∑i˝=˝ÚĞ˝=¾Ò›₣ĆÌ²=È¨þ₣Ž„È¼ć=³›¼ćÞþ=ĆÈ_šI=Û²Á›×È˝¼Ü=ÈŽœþ×œÈ¼ć¼ć=ĆœÈþ=Ž›₣=È˝ÑÌ¾Òþ=
Ć˚Şćœ¼ć=π‘¼Þþœ=˝Ì¾œÈ¼=¼Ú›u=³œÈ_š=þœ=˘¼œ¼ć=þ−Á=şĆÈŞœÈˇ=›¼Šœ¼ć=˝È¼ć=È×˛œ=Şœ˝⁄=
şœ¼ć›Þ=J=O=

Ž›₣¼ć=₣œ›ğÈ˝¼ć=şÔ˛Áœ=≥ğ¨µ=
¼š¼ć= N=ÈĆ?È¼ć¼ć=²ÌÈŠ= NJO=ÈĆ?¼ć= OJQ=ÈĆ?¼ć= QJNM=ÈĆ?¼ć= NM=ÈĆ?È¼ć¼ć=È¼›İ=
NVURJUS= QOKMP= NTKTR= RKNT= MKVQ= MKMN=
NVVMJVN= QSKPV= NNKMT= QKRT= MKTV= MKMN=
NVVRJVS= RMKMM= NNKMM= PKUO= MKSM= MKMN=

≥ş„{=æ=Evaluation Programme, Evaluation wing, Directorate of Agriculture, Govt. of West Bengalµ=
˘Ćı=›ŠÈp=È×˛œ=ŞœÈ_š=≥şœ¼ć›Þ=æ=Oµ=NVURJUS=È−È˝=VRJVSI=˘Ćı=×İ=¼šÈ¼ć=˘Ćı=¼ćœÈŽÁ=˘˝=ÈĆ?È¼ć¼ć=≥N=ÈĆ?¼ć=ZOQT=İþ˝=
ZTN±O=›¼Łœ=π‘œŞćµ=˝₣=Ž›₣¼ć=₣œ›ğÈ˝¼ć=şÔ˛Áœ=¼Ú›u=È³ÈŞćÈš=S=ğ¨=NM=ĆœŽœ¼ć⁄=Û²Á›×È˝NJO=ÈĆ?¼ć=Ž›₣¼ć=₣œ›ğÈ˝¼ć=şÔ˛Áœ=
Ć∂œş=È³ÈŞćÈš=TR=ĆœŽœ¼ćI=OJQ=ÈĆ?¼ć=Ž›₣¼ć=₣œ›ğÈ˝¼ć=şÔ˛Áœ=˝È₣=›ˇÈŞćÈš=Nğ¨=PR=ĆœŽœ¼ć=˘¼Ô=QJNM=ÈĆ?¼ć=Ž›₣¼ć=₣œ›ğÈ˝¼ć
=È¨Èp=˘¼ć=³›¼ć₣œÞ=PQ=ĆœŽœ¼ć⁄=Û−ÂœÊ=˘˝=˝−œŞć=˘Ćı=ş₣ÈŞć=π‘œ›∑i˝=˝ÚĞÈ˝¼ć=şÔ˛Áœ=¼Ú›u=È³ÈŞćÈš=˘¼Ô=Ć∂œş=È³ÈŞćÈš=¨„{=Ûœ¹œ
₣œžœ›¼ć=˚=₣œžœ›¼ć=˝ÚĞÈ˝¼ć=şÔ˛Áœ⁄=›˝Å=è¹„=şÔ˛ÁœÈþĆı=˘¼ćœ=Ć∂œş=³œŞć›²I=þœÈ×¼ć=ĆœÈþ=Ž›₣¼ć=³›¼ć₣œÞ=Ć∂œş=È³ÈŞćÈš⁄=P²Ô=şœ¼ć›
Þ=È−È˝Ćı=˘=š›¼=ƒ³«§⁄=
æ=
şœ¼ć›Þ=æ=P=

¼š¼ć= Ž›₣¼ć=₣œ›ğÈ˝¼ć=şÔ˛Áœ=≥ğ¨µ= æ=
æ= NJO=ÈĆ?¼ć= OJQ=ÈĆ?¼ć== QJNM=ÈĆ?¼ć= NM=ÈĆ?È¼ć¼ć=È¼›İ=
NVURJUS= NTKRP= NPKUO= QKUS= OKMM=
NVVMJVN= NSKVQ= NOKSV= QKOR= OKMO=
NVVRJVS= NSKOQ= NMKQS= PKNS= OKMP=

⁄⁄=³›õ₣¼ÈL¼ć=˝Ú›Ğ²Ì›þ=˝ÚĞÈ˝¼ć=¾›¼ĞÁÊ=⁄⁄=
È×˛œ=ŞœÈ_šI=NJO=ÈĆ?¼ć=Ž›₣¼ć=₣œ›ğÈ˝¼ć=ĆœÈþ=NVUR=J=US=È−È˝=NVVR=J=VSI=˘Ćı=×İ=¼šÈ¼ć=Ž›₣=˝È₣=›ˇÈŞćÈš=N=ğ¨=OV=Ć
œŽœ¼ć=ÈĆ?¼ćI=OJQ=ÈĆ?¼ć=Ž›₣¼ć=₣œ›ğÈ˝¼ć=È¨Èp=P=ğ¨=PS=ĆœŽœ¼ć=ÈĆ?¼ć=QJNM=ÈĆ?¼ć=Ž›₣¼ć=₣œ›ğÈ˝¼ć=È¨Èp=˘¼ć=³›¼ć₣œÞ=N=
ğ¨=TM=ĆœŽœ¼ć=ÈĆ?¼ć⁄=Û−ÂœÊ=ÛœÈğœŠÁ=×İ=¼šÈ¼ć=¨„{=J=Ûœ¹œ₣œžœ›¼ć=˚=₣œžœ›¼ć=˝ÚĞÈ˝¼ć=şÔ˛Áœ=ÈŞ₣²=˝È₣Èš=O=ğ¨=QQ=ĆœŽœ
¼ć=Èþ₣›²=˘Ćı=³ŞÂœÈŞć¼ć=˝ÚĞÈ˝¼ć=Ćœþ=È−È˝=Ž›₣=ŠÈğ=›ˇÈŞćÈš=S=ğ¨=PR=ĆœŽœ¼ć=ÈĆ?¼ć=¼œ=π‘œŞć=QT=ğ¨=SP=ĆœŽœ¼ć=›¼Łœ⁄=þœĆı=
˘Ćı=¹¼ćÈ²¼ć=˝ÚĞ˝=şÔ˛ÁœŞć=˝È₣ÈšI=Ž›₣=Ćœ›¼ćÈŞćÈš=¼Áœ³˝=ĆœÈ¼ć⁄=˘Ćı=›²₣Â₣=şþÁ=Ûƒ¬Ì˝œ¼ć=˝¼ćœ=ŠÈğ=›˝’=›˝Å=˘Ðœ=Ćğ=şÈþÁ¼ć=
ÛÈuÂ˝⁄=¼œ›˝=ÛÈuÂ˝˚=˝₣=C≠n³ÒÞÂ=²Şć⁄=şœ¼ć›Þ=O=˚=P=˘¼ć=›×È˝=˘˝Ð„=ğ¨Á=˝¼ćÈğĆı=³›¼ć«∆œ¼ć=ĆÈŞć=ŞœÈ¼I=˚Ćı=˘˝Ćı=ş₣ÈŞć=N
M=ÈĆ?È¼ć¼ć=ÝıÈuÂ=Ž›₣¼ć=₣œ›ğÈ˝¼ć=şÔ˛Áœ=²œ=¼œÜÈğ˚=þœÈ×¼ć=ĆœÈþ=Ž›₣=È¼ÈÜÈš=π‘œŞć=şœÈÜ=¼œĆıİ=ĆœŽœ¼ć=›¼Łœ⁄=Û−ÂœÊ=¹²Ì=Šœ›Ğ
È×¼ć=ĆœQÈþ=Ž›₣=È˝ÑÌ¾¼È²¼ć=˘˝Ðœ=π‘¼Þþœ=ğ¨Á=˝¼ćœ=ŞœÈ_š⁄ 
È¼›İ=›×²=ÛœÈˇ¼ć=˝−œ=²Şć⁄=NVVR=şœÈğ=¼¹Â₣œÈ²¼ć=₣„˛Á=˝Ú›Ğ=Ûœ›¹˝œ›¼ć˝È˝=π‘ªΩ=˝¼ćœ=ĆÈŞć›šğI=ÈŞ=ş₣∑ƒ=¾Ò›₣ĆÌ²=˝ÚĞ˝È˝=˘Ćı=
ÈŽğœŞć=Ž›₣=È×˚Şćœ=ĆÈŞć›šğ=þœÈ×¼ć=¼þÂ₣œ²=Û¼ƒ∏œ=˝Ì’=ÝıjÈ¼ć=›þ›²=¼Èğ›šÈğ²I=Ø¼œ₣½¦hÐ=ş¼ć˝œÈ¼ć¼ć=¾Ò›₣=şÔƒ∆œ¼ć=˝₣ÂşÒŠÌ=Û²„
ŞœŞćÌ=³œ^œπ‘œä=˘Ćı=ÈŽğœŞć=OIOQIMRN=Ž²=˝ÚĞÈ˝¼ć=SM=İþœÔİ=Şaœ¼ćœ=π‘œŞć=UM=ĆœŽœ¼ć=ÈĆ?¼ć=Ž›₣¼ć=₣œ›ğ˝=›šÈğ²I=þaœ¼ćœ=þaœÈ×
¼ć=Ž›₣=›¼›pÆ=˝È¼ć=›×Èþ=¼œ¹Á=ĆÈ_š²⁄=Û›¹˝œÔİ=È¨ÈpĆı=ÈpÆþœ¼ćœ=ĆÈğ²=¼Ü=¾Òƒ¬œ₣Ì=¼œ=ˇ¦œ₣œZÈğ¼ć=²þ„²=¹²ÌI=Şœ¼ćœ=ÛœŽ˝œğ=˝



Ú›Ğ˝œÈŽ=π‘Š„¼ć=³„a›Ž=›¼›²ÈŞćœˇ=˝¼ćÈš²=≥The Statesman, 
25.2.95µ⁄=şœ√ñ›þ˝=˘˝=ş₣Ì¨œŞć=È×˛œ=ŞœÈ_šI=¼ćœÈŽÁ¼ć=NP=İþœÔİ=³œ^œ×œ¼ć=›¼›¾á≈=˝œ¼ćÈÞ=þaœÈ×¼ć=³œ^œπ‘œäŽ›₣=Ćœ›¼ćÈŞćÈš
²⁄=˘¼ć=₣È¹Á=OKTP=İþœÔİ=³œ^œ×œ¼ć=þœÈ×¼ć=Ž›₣=›¼›pÆ=˝È¼ć=›×ÈŞćÈš²⁄=þœ=šœÜœ=π‘œŞć=PKMO=İþœÔİ=¼ˇÂœ×œ¼ć=ÝıÈ_šÈ×¼ć=˝œ¼ćÈÞ=
Ž›₣¼ć=Ýı³¼ć=þaœÈ×¼ć=Û›¹˝œ¼ć=Ćœ›¼ćÈŞćÈš²=≥Times of India, 23.08.02µ=
þ−ÁĆı=È×›˛ÈŞć=›×È_š=˝Ú›Ğ=˚=˝ÚĞÈ˝¼ć=fi¼Ú›u¼ć=ÈŞ=×œ›¼=¼œ₣½¦hÐ=ş¼ć˝œ¼ć=˝¼ćÈš=þœ=˝þÐœ=Û∑iÓşœ¼ćİÒ²Á⁄¼ğœ=ŞœŞć=˘Ćı=ş¼ć˝œÈ¼ć¼
ć=Û²„şÚþ=˝Ú›Ğ²Ì›þ=˝ÚĞÈ˝¼ć=ş¼Â²œİĆı=ÈÝÈ˝=˘È²Èš⁄=
æ=
⁄⁄=È×Èİ¼ć=˝Ú›ĞÈ¨Èp=È×›İ=J=›¼È×›İ=³„a›Ž¼ć=ÈŽœÐ¼Ö²=⁄⁄=
ƒ¬œ¹Ì²þœ=³¼ć¼þÌÂ˝œÈğ=˘È×Èİ¼ć=˝Ú›Ğ=³„a›Ž¼œ×Ì=³È−Ćı=›¼˝›İþ=ĆÈŞćÈš⁄=³õœ×³×þœ=þœ¼ć=ŞœĆı=−œ˝I=ŞþĆı=Û²„á≈þ=π‘−œŞć=ŠœĞ=Ûœ
¼œ×=ÈĆœ˝I=˘=È×Èİ¼ć=˝Ú›Ğ³ÈÞÁ¼ć=³„a›Ž¼œ×Ì=³È−=›¼˝œÈİ¼ć=˘Ćı=π‘›pÆŞćœŞć=¼þÂ₣œ²=¾œ¼ćÈþ¼ć=˝Ú›Ğ³„a›Ž=ÛœÈ³›¨˝=ÛÈ−Â=ÛþÁ∑i=İ›jÆ
İœğÌ=Ûœ˝œ¼ć=¹œ¼ćÞ=˝È¼ćÈš⁄=˘¼ćœ=¾œ¼ćÈþ¼ć=˝Ú›Ğ=˚=˝Ú›Ğ³ÈÞÁ¼ć=¾„¼²Ì˝¼ćÈÞ¼ć=×œ›¼=þ„ğÈš⁄=¾œ¼ćÈþ¼ć=˘˝ÈŠ›ÐŞćœ=³„a›Ž=˚=İ›jÆİœ
ğÌ=˘Ćı=˝Ú›Ğ³„a›Ž¼ć=ÈŽœÐ=¼ÖÈ²¼ć=›¾›jÈþĆı=˝Ú›Ğ=›¼˝œÈİ=ş¼ć˝œ›¼ć=Û²„×œÈ²¼ć=›şÔĆ¾œˇĆı=˘¼ć=¼Á¼Ćœ¼ć=˝È¼ć=˘ÈşÈš⁄=ş¼ć˝œ¼ć=›²¼ć
¼›_šá≈¾œÈ¼=˘È×È¼ć=₣×þ=›×ÈŞć=˘ÈşÈš⁄=ş¼„Ž=›¼πøÈ¼¼ć=þ−œ˝›−þ=ƒ¬ÞÂŞ„Èˇ¼ć=˝−œĆı=¹¼ćœ=Şœ˝⁄=˝Ú›Ğ=›İ®=ˇÈ¼ĞÞœ¼ć=ŽœþÌŞć=˝œÝı›
âğ=J˘¼ć=şœ√ñ›þ˝=˘˝=ş₣Ì¨œŞć=¼ğœ=ĆÈŞćÈšI=Øş¼„Ž=›¼πøÈ¼¼ć=ş₣Şć=şœ¼ćI=Ýı_Š=½ğ²İÌğ=¼ÌŽ=ÈşŠ=π‘¾Ú›þ¼ć=È¨Èp=¹²Ì=˝ÚĞ˝¼ćœ
Ćı=È¼›İ=ş„›¼¹œÈ³ÈšÈŞć⁄=½ğþ=ÛÈ²˝=È¼›İ=₣„²œ½œ=˘Ćı=ş₣ÈŞć=þœ¼ćœĆı=˝È¼ćÈš⁄∞=þœĆı=È×˛œ=ŞœÈ_šI=˘˝›×È˝=³„a›Ž¼œ×Ì=ÈİœĞÈÞ¼ć=ƒ¬
œ¾œ›¼˝=›²ŞćÈ₣Ćı=ˇ¦œ₣œZÈğ=˘˝×ğ=₣œ²„ÈĞ¼ć=ĆœÈþ=ÈŞ₣²=Ž›₣=˚=ş√³×=È˝ÑÌ¾Òþ=ĆÈ_šI=Û²Á›×È˝=π‘þÁ¨=˚=³È¼ćœ¨=ş¼ć˝œ›¼ć=şœ
ĆœÈŞÁ=˘Ćı=ˇ¦œ₣ÌÞ=³„a›Ž³›þ¼ćœ=pÆ₣İĆı=½„Èğ=È½È³=ÝıðÈš⁄=˘¼ćĆı=½Èğ=˝Ú›ĞÈþ=³„a›Ž=şÚ›«§¼ć=³›¼ć₣œÞ˚=È¼ÈÜ=›ˇÈŞćÈš=¼Áœ³˝ĆœÈ¼ć⁄=
NVVMJVN=şœÈğ=˘È×Èİ=˝Ú›ĞÈþ=³„a›Ž=şÚ›«§¼ć=³›¼ć₣œ²=ÈŞ˛œÈ²=›šğ=QRVQ=È˝œ›Ð=Ðœ˝œI=NVVTJVU=şœÈğ=þœ¼ć=³›¼ć₣œÞ=×aœ›ÜÈŞć
Èš=OMIVVR=È˝œ›Ð=Ðœ˝œ⁄=ğ¨Á²ÌŞć=˘Ćı=³„a›Ž¼ć=TV=İþœÔİĆı=¼Á›jÆˇþ=≥Economic Survey, 1998-
99µ⁄=İ›jÆİœğÌ=˘Ćı=˝Ú›Ğ=³„a›Ž=è¹„₣œp=Ûœ¼ć=˝Ú›Ğ˝œÈŽ¼ć=₣È¹Á=›²ÈŽÈ×¼ć=Ûœ¼u=¼ćœ˛Èþ=ŠœĆıÈš=²œ⁄=˛œ×ÁİÈşÁ¼ć=¼Á¼şœ=¼œ›ÞŽÁI=
˝Ú›Ğ›¾›j˝=›İ®I=³›¼ć¼Ć²I=Šœğ˝ğ=π‘¾Ú›þ¼ć=È¨Èp=˘¼ćœ=›¼³„ğ=³›¼ć₣œÞ=³„a›Ž=›¼›²ÈŞćœˇ=˝¼ćÈš⁄ 
È×Èİ¼ć=¼ÚĆÊ=˘˝ÈŠ›ÐŞćœ=›İ®Èˇœ•Ì˚=˝Ú›Ğ=ş√³È˝Â=×Ú›«§¾›L¼ć=¼Áœ³˝=³›¼ć¼þÂ²=Ł›ÐÈŞćÈš⁄=Ž›₣=˘˛²=þœÈ×¼ć=˝œÈš=C≠n³ÒÞÂ⁄=˘Ćı
=C≠n=¼þÂ₣œÈ²=˘˝ÐœĆı=ÈŞ=È×Èİ¼ć=ş₣∑ƒ=Û²œ¼œ×Ì=˚=³›þþ=Ž›₣È˝=RM=¼šÈ¼ć¼ć=Ž²Á=ĆHĆÊ=˘˝ÈŠ›ÐŞćœ=³„a›ŽÈ˝=›ğŽ=È×˚Şćœ¼ć=×œ›
¼=˚¼ćœ=ş¼ć˝œÈ¼ć¼ć=˝œÈš=È¼ćÈ˛Èš⁄=˝Ú›Ğ=˘˛²=˚È×¼ć=˝œÈš=è¹„=›İ®=şĆœŞć˝=È¨p=²ŞćI=₣„²œ½œ=ÛŽÂÈ²¼ć=Û²Áþ₣=C≠n³ÒÞÂ=È¨p⁄=
˘Ćı=˝œ¼ćÈÞ=È×Èİ¼ć=¼ÚĆÊ=³„a›Ž=˝Ú›ĞÈ¨Èp=Ûœ¼ć˚=È¼›İ=³›¼ć₣œÈÞ=›¼›²ÈŞćœÈˇ¼ć=Ž²Á=žaœ›³ÈŞć=³ÈÜÈš⁄ 
˘Ćı=ş¼=³›¼ć¼þÂ²=È×Èİ¼ć=˝Ú›ĞÈ¨Èp=˘˝Ðœ=²þ„²=ÈŽœÐ¼ÖÈ²¼ć=Žá∫=›×ÈŞćÈš⁄=È×İÌŞć=˘˝ÈŠ›ÐŞćœ=›İ®=³„a›Ž=˚=ˇ¦œ₣ÌÞ=³„a›Ž¼ć=₣È¹Á=
˘˝=Û‹—þ=‰₣pÌ=È×˛œ=ŞœÈ_š⁄=Ş›×˚=₣È²=¼ćœ˛œ=×¼ć˝œ¼ć=˘È×¼ć=₣È¹Á=ƒ¬œÈ−Â¼ć=›¼È¼ćœ¹˚=¼þÂ₣œ²⁄=þœĆı=È×˛œ=ŞœŞć=ˇÁœÐ=¼œ=²Şćœ=Ûœ›−Â
˝=²Ì›þÈ˝=›İ®=³„a›Ž¼ć=›¼›¾á≈=şÔˇð²=≥›ş=ÛœĆı=ÛœĆıI=›½›˝I=ÛÁœÈşœÈŠ₣=ĆıþÁœ›×µ=ÈŞ₣²=ş₣−Â²=˝È¼ćÈšI=Èþ₣›²=ş₣−Â²=˝È¼ćÈš=İ
œ¼ć×=ÈŞœİÌ¼ć=È¨þ˝œ¼ćÌ=şÔˇð²=¼œ=³œ\œ¼=J=Ć›¼ćŞćœ²œ¼ć=˝„ğœ˝=ğ›¼⁄=Ýı¾ÈŞćĆı=Û−Â²Ì›þ¼ć=þ−œ˝›−þ=›¼ª…œŞćÈ²¼ć=ş„ÈŞœˇ=ˇ¦ĆÞ=˝¼ć
Èþ=ŠœĆıÈš=˘¼Ô=˘Ćı=˝œ¼ćÈÞĆı=²þ„²=˝œŞć×œŞć²„þ²=È˝ÍİÈğ=˘¼ćœ=¾œ¼ćþÌŞć=˝Ú›Ğ=È¨pÈ˝=¼Á¼Ćœ¼ć=˝¼ćÈþ=ŠœĆıÈš⁄ 
ˇ¦œ₣=İĆÈ¼ć=³„a›Ž³›þÈ×¼ć=˘Ćı=ÈŽœÐ¼ÖÈ²¼ć=şÈL=Ş„jÆ=ĆÈŞćÈš=›¼È×›İ=¼rŽœ›þ˝=È˝œ√³œ›²C›ğ¼ć=ƒ¬œ−Â⁄=þœÈ×¼ć=₣„˛³œp=›ĆşœÈ¼=N
VVN=şœÈğ=›¼ª…¼Áœ†=¾œ¼ćþÌŞć=˝Ú›ĞÈ¨pÈ˝=şÔƒ∆œÈ¼ć¼ć=ÝıÈsÈİÁ=ş¼ć˝œÈ¼ć¼ć=˝œÈš=˘˝=C_š=π‘∑ƒœ¼=³œ›ðÈŞć›šğ⁄=ÈşĆı=π‘∑ƒœÈ¼=¼ğœ=Ć
ÈŞć›šğJJJ 
NKæææææææææææ=˝Ú›Ğ³ÞÁ=È¼ŠœÈ˝²œ¼ć=ş₣∑ƒ=›¼›¹›²ÈĞ¹=þ„Èğ=›×Èþ=ĆÈ¼⁄ 
OKæææææææææææ=˛œ×Á{¼Á=¾þ„Â›˝=¼Áœ³˝=¾œÈ¼=˝₣œÈþ=ĆÈ¼⁄ 
PKæææææææææææ=˝Ì=ÝıÊ³œ×²=ĆÈ¼=˘¼Ô=È˝œ−œŞć=›¼›pÆ=ĆÈ¼=þœ=›²¹Âœ¼ćÞ=˝¼ćœ¼ć=È¨Èp=ş¼=¼œ¹œ=×Ò¼ć=˝¼ćÈþ=ĆÈ¼⁄ 
QKæææææææææææ=˝Ú›Ğ=¼œ›ÞŽÁ=şÔƒ∏œC›ğÈ˝=˛„›İ₣Èþœ=˝œŽ=˝¼ćÈþ=›×Èþ=ĆÈ¼⁄=
RKæææææææææææ=Ž›₣¼ć=Ýı¹qÂşÌ₣œ=ÛœĆı²=þ„Èğ=›×Èþ=ĆÈ¼⁄=
æ=
›²ÈŽÈ×¼ć=₣È¹Á=ƒ¬œÈ−Â¼ć=ŞþĆı=şÔŁœþ=−œ˝„˝=²œ=È˝²I=˘˝Ð„=˛›þÈŞć=ğ¨Á=˝¼ćÈğĆı=È¼œžœ=ŞœÈ¼=ÈŞ=˘Ćı=ş¼=ş„³œ›¼ćÈİ¼ć=şÈL=˘È×Èİ
¼ć=›İ®=˚=˝Ú›Ğ³„a›Ž¼ć=ƒ¬œÈ−Â¼ć=˙˝Á=¼ćÈŞćÈš⁄=þœĆı=È×˛œ=ŞœÈ_šI=₣œp=NN=¼šÈ¼ć¼ć=₣È¹Á=˘È×Èİ=ˇÈÜÝıÈðÈš=È×›İ=J=›¼È×›İ=³„a›Ž¼ć=›
¼İœğ=ÈŞÍ−=ÝıÈ×Áœˇ⁄=NVVN=şœÈğ¼ć=Ûœˇ«§=₣œş=È−È˝=OMMO=şœÈğ¼ć=₣œŠÂ=₣œş=³ŞÂ∑i=˝Ì=˝Ì=È¨Èp=˘Ćı=ÈŞÍ−=ÝıÈ×Áœˇ=ˇÈÜ=ÝıÈð
Èš=þœ=Q=²Ô=şœ¼ć›Þ¼ć=›×È˝=þœ˝œÈğĆı=ƒ³«§=ĆÈŞć=ŞœÈ¼⁄=
æ=
şœ¼ć›Þ=J=Q=



È¨p= ÈŞÍ−=ÝıÈ×ÁœÈˇ¼ć=şÔ˛Áœ= ›¼È×›İ=›²ÈŞćœ›Žþ=³„a›Ž=≥È˝œ›Ð=Ðœ˝œŞćµ=
şœ¼ć== SR= OQT=
ŠœÈĞ¼ć=Şi~³œ›þ= QU= QRP=
¼ć¼œ¼ć= ONR= NPRP=
˛œ×Á=π‘›pÆŞćœ˝¼ćÞ= TQT= VOMO=
şœ₣„›{˝=³ÞÁ= VR= VP=
¼²ƒ³›þ= QT= OQV=
½ğJ=½„ğ=˚=˝Ú›Ğ›¾›j˝=›İ®= NUUS= RPON=
È₣œÐ= PNMP= NSVNU=

şĆÈŽ=È¼œžœ=ŞœŞć=¾œ¼ćÈþ¼ć=˝Ú›Ğ=›²¾Â¼ć=›İÈ®¼ć=È¨Èp=›˝=›¼³„ğ=³›¼ć₣œÞ=›¼È×›İ=³„‚a›Ž¼ć=›¼›²ÈŞćœˇ=è≠=ĆÈŞćÈš⁄=È×›İŞć=J=›¼È×›İ
=³„a›Ž³›þ¼ćœ=¼œŽœ¼ć=›¼ÈªøĞÞ=˝È¼ć=˘Ćı=›şuœÈ∑i=Ýı³²Ìþ=ĆÈŞćÈš²=ÈŞ=Ûœˇœ₣Ì=×İÈ˝=˘È×Èİ=˘˝₣œp=‰þ›¼ć=˛œ¼œÈ¼ć¼ć=Šœ›Ć×œĆı=×aœÜ
œÈ¼=π‘œŞć=ÛœÜœĆı=ğ¨=È˝œ›Ð=Ðœ˝œ¼ć⁄=ğ›¿Ω¼ć=π‘ÈŞćœŽ²=ĆÈ¼=π‘œŞ=È×Ü=ğ¨=È˝œ›Ð=Ðœ˝œ⁄=þœÈ×¼ć=¹œ¼ćÞœŞćI=›¼×„ÁÊ=¼œ=ÈÐ›ğÈŞœˇœÈŞœˇ
=›İÈ®¼ć=ÈŠÈŞć˚=Û−Â²Ì›þÈþ=˘¼ć=π‘¾œ¼=ĆÈ¼=ÛÈ²˝=CÞ=È¼›İ⁄=˘Ćı=¹¼ćÈ²¼ć=π‘ÈŞćœŽ²=È−È˝Ćı=˚¼ćœ=˘È×Èİ=˝Ú›Ğ³ÈÞÁ¼ć=ÝıÊ³œ×²È˝=
›²Şći~Þ=˝¼ćÈþ=ŠœĆıÈšI=þœ¼ć=Š›¼ćpÈ˝=³œÈ™=›×Èþ=ŠœĆıÈš⁄=˚È×¼ć=¼jÆ¼Á=ĆğJJJ 
NKæææææ=˘È×Èİ¼ć=˝Ú›ĞÈþ=˘þ=›×²=¹È¼ć=˛œ×ÁİşÁ=ÝıÊ³œ×È²¼ć=Ýı³¼ć=ÈŞ=ÈŽœ¼ć=È×˚Şœ=ĆÈŞćÈš=þœ¼ć=³›¼ć¼þÂ²=˝¼ćÈþĆÈ¼⁄ 
OKæææææ=˝Ú›Ğ³ÞÁÈ˝=¼ćäœ›²₣„›˛=˝¼ćÈþ=ĆÈ¼⁄ 
PKæææææ=˛œ×Á=π‘›pÆŞćœ˝¼ćÞ=›İ®=¼œ=˝Ú›Ğ›¾›j˝=›İÈ®¼ć=π‘ÈŞćœŽ²ÌŞć=˝aœŠœ₣œÈğ¼ć=›×È˝=ğ¨Á=È¼ćÈ˛Ćı=˝Ú›Ğ=³ÞÁ=ÝıÊ³œ×²=˝¼ćÈþ=ĆÈ¼⁄=
È×˛œ=ŞœÈ_š=˘Ćı=π‘ÈŞćœŽÈ²¼ć=›×È˝=ğ¨Á=È¼ćÈ˛=Ûœ₣œÈ×¼ć=È×Èİ=˝Ú›Ğ³ÞÁ=ÝıÊ³œ×²=›²Şći~Þ=˝¼ćœ=ĆÈ_š⁄=Ćı›þ₣È¹ÁĆı=ÛÖ»π‘È×İI=₣Ćœ¼ć
œ«§∂I=₣¹Áπ‘È×İI=˝²ÂœÐ˝I=CŽ¼ćœÐI=¼ćœŽƒ∏œÈ²=È¼ć³›şÝI=şŞćœ›¼²I=şÒŞÂ₣„˛ÌI=Èþğ¼ÌŽ=ĆıþÁœ›×=˝Ú›Ğ³ÞÁ=ÝıÊ³œ×È²¼ć=Ž²Á=¼Á¼ĆHþ=Ž›₣
¼ć=³›¼ć₣œÞ=È¼ÈÜ=›ˇÈŞćÈš⁄=ˇÈ₣¼ć=ŽœŞćˇœÐœ=Ð₣ÁœÈÐœI=¹œÈ²¼ć=ŽœŞćˇœŞć=½„ğŠœĞ=π‘œ¹œ²Á=³œÈ_š⁄=È˝¼ćÈğ¼ć=¼²œZğ=˚=¹œ²=Ž›₣¼ć=˘
˝Ðœ=¼Ü=ÛÔİÈ˝=¼ć¼œ¼ćI=˝›½=˚=²œ¼ćÈ˝ğ=¼œ›ˇŠœŞć=¼ćH³œ∑i›¼ćþ=ˇ¼ćœ=ĆÈ_š⁄=
½ğ=˝Ì=ĆÈŞćÈš’=è¹„=˝ÞÂœÐÈ˝Ćı=NVVS=şœğ=È−È˝=OMMM=şœğ=³ŞÂ∑i=NMIVRV=Ž²=˝ÚĞ˝=ÛœoĆþÁœ=˝¼ćÈš⁄=˘Ćı=ÛœoĆþÁœ¼ć=˝œ
¼ćÞ=›ĆşœÈ¼=¼ğœ=ĆÈ_šI=‘The village as an institution has crumbled under the pressure of 
commercialization,’ (EPW 
29.06.02)⁄=Û−ÂœÊ=¼œ›Þ›ŽÁ˝Ì˝¼ćÈÞ¼ć=ŠœÈ³=ˇ¦œ₣=¹Ò›ğşœÊ=ĆÈŞć=ÈˇÈš⁄=³œ\œ¼=ÛÈÖ»˚=˘˝Ćı=Û¼ƒ∏œ⁄=Èş˛œÈ²˚=ÛœoĆþÁœ¼ć=›₣›š
ğ⁄=˘˛²=˘Ćı=²Ì›þĆı=˘¼ćœÈŽÁ=˝œŞÂ˝¼ć=˝¼ćœ¼ć=ÝıÈ×Áœˇ=ˇ¦ĆÞ=˝È¼ćÈš=¼œ₣½¦hÐ=ş¼ć˝œ¼ć⁄=
È×›İJ=›¼È×›İ=¼rŽœ›þ˝=È˝œ√³œ›²=ş√ñ›þ=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=˝œÈš=þœÈ×¼ć=³›¼ć˝®²œ=È³İ=˝È¼ćÈš⁄=˝œ¼ć›ˇğ=Ćı›}Şćœ¼ć=¼ćäœ›²=›¼
¾œÈˇ¼ć=π‘¹œ²=ş\Ì¼=Ûœş−œ²œ=¼ÈğÈš²I=ØÛœ₣¼ćœ=ÛœÈˇ=³›õ₣¼L=È−È˝=Šœğ=şÔˇ¦ÈĆ¼ć=˝−œ=¾œ›¼›²⁄=Ûœ₣¼ćœ=Žœ²Èþ=ŠœĆı=³›õ₣¼
L=Ûœ₣œÈ×¼ć=˝Ì=›×Èþ=³œÈ¼ć⁄=þœ¼ć³¼ćĆı=Ûœ₣¼ćœ=›¼Šœ¼ć=˝¼ć¼I=ÈşCÈğœ=Ûœ₣œÈ×¼ć=Šœ›Ć×œ=È₣ÐœÈ¼=›˝²œ⁄∞=₣œ›˝Â²=˘Ćı=È˝œ√³œ›²=¼ćœÈ
ŽÁ¼ć=˝Ú›Ğ=È−È˝=˝Ì¾œÈ¼=₣„²œ½œ=˝¼ćœ=ŞœŞć=þœ=›²ÈŞć=¾œ¼²œ=›Š∑iœ=è≠=˝È¼ćÈš⁄=₣Áœ›˝²Èş˚=þœÈ×¼ć=›¼ćÈ³œÐÂ=¼ÈğÈš=˘˛²Ćı=×İÐœ=È
×›İJ›¼È×›İ=¼rŽœ›þ˝=È˝œ√³œ›²=¼ćœÈŽÁ¼ć=˝Ú›ĞÈ¨Èp=³„a›Ž=›¼›²ÈŞćœˇ=˝¼ćÈþ=π‘Çþ⁄=₣Áœ›˝²Èş˝Úþ=þœ›ğ˝œ›Ð=˘¼ć˝₣JJJ 
æ=

ğ›¿Ω˝œ¼ćÌ= È¨p= ³›¼ć˝®²œ=
æ= æ= ğ›¿Ω¼ć=³›¼ć₣œ²=≥È˝œ›Ð=Ðœ˝œ= Ûœ×œŞć=≥È˝œ›Ð=Ðœ˝œ=
N⁄=¼ćÁœ›ğŽ=≥ÐœÐœµ= ˝µ=˛œÈ×Á¼ć=˛„Š¼ćœ=›¼›pÆ==
˛µ=½ğ=˚=ş¼›Ž=˛œ×Á= UM= ¼šÈ¼ć=RM=
OM= ÝıÈôø˛=²œĆı= = =
O⁄=ş„¼Ì¨œ= æ= ÝıÈôø˛=²œĆı= ¼šÈ¼ć=NMM=
P⁄=˘²›Ý›Ý›¼= ½ğ=˚=ş¼›Ž= NRM= ›×È²=TRM=
Q⁄=˘ĆıŠ=˘ğ=˘ğ= Ð₣œÈÐœ=˚=½ğ=π‘Èş›şÔ= R= ÝıÈôø˛=È²Ćı=
R⁄=˝œ¼ć›ˇğ= Šœğ=¼ćäœ›²= NOR= ÝıÈôø˛=È²Ćı=
S⁄=Ýœ¼¼ć=˚=È³³›ş= Ûœ²œ¼ćş=˚=›ğŠ„=π‘Èş›şÔ= æ= æ=
T⁄=ÛœĆı=›Ð=›ş= ›ŠÔ›Ü=π‘Èş›şÔ= P=¼šÈ¼ć=PM= P=¼šÈ¼ć=PMM=



U⁄=Ùˇğ=Ćı}œ›ƒ§∂Ž= È³œğ›Ð»= TM= ¼šÈ¼ć=ORM=
V⁄=È¾†ÈÐª…¼ć= È³œğ›Ð»= NR= ¼šÈ¼ć=RM=

˘=¼ćœÈŽÁ¼ć=ŠœğÈ˝=È˝₣²=˝È¼ć=¼Á¼Ćœ¼ć=˝¼ćÈ¼=È×›İJ›¼È×›İ=¼rŽœ›þ˝=È˝œ√³œ›²=þœ¼ć=³›¼ć˝®²œ=˘Ćı=¼ć˝₣JJJ=
È˝œ√³œ›²=ğ¨Á=

N=⁄=˝œ¼ć›ˇğ= ³›õ₣¼L=È−È˝=¾œğ=Šœğ=şÔˇ¦Ć=˝È¼ć=¼œÔğœÈ×İI=Ûœ›½¦˝œŞć=¼ćäœ›²=˝¼ćœI=˘¼Ô==
¼ćœŽÁÈ˝=×œ›₣=¼œş₣›þ=˚=ş≠=ŠœÈğ¼ć=ÝıÊş=›ĆşœÈ¼=ˇÈÜ=Èþœğœ⁄=
O⁄=˝œ›ˇğ=½„Ý= þœÈ×¼ć=›²Žƒ¬=¼¦œÁœÈ}¼ć=Ž²Á=×œ›₣=Šœğ=şÔˇ¦Ć=˝¼ćœ⁄=
P⁄=ÛœĆı=›Ð=›ş= ¼œÔğœÈ×İ=›¼›pÆ¼ć=Ž²Á=¾œğ=Šœğ=şÔˇ¦Ć=˝¼ćœ⁄=
Q⁄=˘ĆıŠ=˘ğ=˘ğ= ›²ÈŽÈ×¼ć=¼¦ÁœÈ}¼ć=Šœğ=≥×œ›ŽÂ›ğÔ=Šœğµ=¾œ¼ćÈþ=˚=¼œĆıÈ¼ć=›¼›pÆ¼ć=¼Á¼ƒ∏œ=˝¼ćœ=

æ=
¼„žÈþ=Ûş„›¼¹œ=ĆŞć=²œ=³›õ₣¼ÈL¼ć=˝Ú›ĞÈ¨pÈ˝=þœÈ×¼ć=₣„²œ½œ¼ć=ƒ¬œÈ−Â=¼Á¼Ćœ¼ć=˝¼ćÈþ=³„a›Ž³›þ¼ćœ=˝þÐœ=Ýı×ˇ¦Ì¼⁄=þœÈ×¼ć=˘Ćı=ƒ¬
œ−Â=˚=Šœ›Ć×œÈ˝=¾œĞœ=›×ÈþĆı=¼ćœŽÁ=ş¼ć˝œ¼ć=¼ćŠ²œ=˝È¼ćÈš=˝Ú›Ğ²Ì›þ¼ć=²Şćœ=˛şÜœ=˘¼Ô=þœÈ˝Ćı=Ýıá≈Şć²₣„˛Ì=˚=Ž²₣„˛Ì=²Ì›þ=¼Èğ=Š
œğœÈ²œ¼ć=ÈŠ«§œ=˝¼ćœ=ĆÈ_š⁄=
NKæææææ=˘þ›×²=¹È¼ć=˘Ćı=¼ćœÈŽÁ=˛œ×ÁİşÁ=ÝıÊ³œ×È²¼ć=Ýı³¼ć=ÈŽœ¼ć=È×˚Şćœ¼ć=ÈŞ=²Ì›þ=Û²„şÚþ=Ć›_šğ=þœ¼ć=³›¼ć¼þÂ²=˝¼ćÈþ=ĆÈ¼⁄=›
¼ÈİĞ=˝È¼ć=‰þğ¼ÌŽI=ÝœğI=½ğI=İœ˝ş¼›ŽI=½„ğ=˘¼Ô=Û²Áœ²Á=ÛJ˛œ×Á=ÝıÊ³œ×È²¼ć=Ýı³¼ć=ÈŽœ¼ć=›×Èþ=ĆÈ¼⁄=
OKæææææ=³›õ₣¼ÈL=¼þÂ₣œÈ²=SN=ğ¨=ÈĆ?¼ć=Ž›₣Èþ=¹œ²ŠœĞ=ĆŞć⁄=ÝıÊ³œ×È²¼ć=Ćœ¼ć=ÈĆ?¼ć=π‘›þ=È×ÜCÞ=˝È¼ć¹œ²ŠœÈĞ¼ć=Ž›₣¼ć=³›¼ć₣
œÞ=˝›₣ÈŞć=Ûœ²Èþ=ĆÈ¼=QU=ğ¨=ÈĆ?È¼ć⁄=¼œ›˝=NP=ğ¨=ÈĆ?¼ć=Ž›₣=˚Ćı=ş₣∑ƒ=¼œ›²›ŽÁ˝=½şğ=ÝıÊ³œ×È²¼ć=˝œÈŽ=¼Á¼Ćœ¼ć=˝¼ćÈþ
=ĆÈ¼⁄=
PKæææææ=²œ²œ=¹¼ćÈÞ¼ć=¼œ›Þ›ŽÁ˝=½şğ=ÝıÊ³œ×²=˚=›¼³ÞÈ²¼ć=Ž²Á=ş¼ć˝œ¼ć=¼ćœÈŽÁ¼ć=›¼›¾á≈=˘ğœ˝œŞć=›¼ÈİĞ=ÈŽœ²=‰þ›¼ć=˝¼ćÈ¼=˘
¼Ô=È˝ÑÌŞć=ş¼ć˝œÈ¼ć¼ć=›¼›¾á≈=›ƒ∆È₣¼ć=şœĆœŞÁ=›²ÈŞć=²œ²œ=¹¼ćÈ²¼ć=¼œ›Þ›ŽÁ˝=½ğJ=½„ğ=ÝıÊ³œ×²=˚=›¼³Þ²=˝¼ćÈ¼⁄=
QKæææææ=¼œ›Þ›ŽÁ˝¾œÈ¼=½şğ=ÝıÊ³œ×È²¼ć=Ž²Á=È×İÌ=J=›¼È×İÌ=¼rŽœ›þ˝=È˝œ√³œ›²C›ğ¼ć=şœÈ−=˝ÚĞ˝È×¼ć=˘˝=¹¼ćÈ²¼ć=Š„›jÆ=ĆÈ¼=
˘¼Ô=þœ¼ć=½ÈğĆı=˝ÚĞ˝=¾Ò›₣¼Á¼Ćœ¼ćI=½şğ=ÝıÊ³œ×²=¼œ=¼œŽœ¼ć=ş√³È˝Â=ş¼Âœ¹„›²˝=π‘È˝ÍİÈğ¼ć=Û›¹˝œ¼ćÌ=ĆÈ¼⁄ 
RKæææææ=Ûœ¼ć=˘Ćı=ş₣∑ƒ=˝œÈŽ=ŠœĞÌ=˚=¼rŽœ›þ˝=È˝œ√³œ›²C›ğ¼ć=₣È¹Á=₣¹Áƒ∏þœ¼ć=¾Ò›₣˝œ=³œğ²=˝¼ćÈ¼=³ZœÈŞćþ⁄=ÈŽğœ=π‘İœş²È
˝˚=˘Ćı=³›¼ć˝®²œ¼ć=ÛÔİÌ×œ¼ć=˝¼ćÈþ=ĆÈ¼⁄=
˘Ćı=Ćğ=¼œ₣½¦hÐ=ş¼ć˝œÈ¼ć¼ć=²Şćœ=˝Ú›Ğ²Ì›þ¼ć=È₣œÐœ₣„›Ð=şœ¼ć₣₣Â⁄=˘˝Ð„=ğ¨Á=˝¼ćÈğĆı=¼„žÈþ=Ûş„›¼¹œ=ĆÈ¼²œ=ÈŞI=˘Ćı=˝Ú›Ğ²Ì›þÈþ=
È×›İ=J=›¼È×›İ=³„a›Ž¼ć=₣„²œ½œ¼ć=ƒ¬œÈ−Â=π‘ÈŞćœŽ²ÌŞć=½şğ=ÝıÊ³œ×È²¼ć=›×È˝ĆıÈŽœ¼ć=È×˚Şćœ=ĆÈŞćÈš⁄=Ûœ¼ć=þœ=˝¼ćœ=ĆÈ¼=þœÈ×¼ć=şÈL=
¼ćœÈŽÁ¼ć=¨„{=˝ÚĞ˝È×¼ć=˘=¹zÈ²¼ć=Š„›jÆ¼ć=›¼›jÈþ⁄=¼ğœ=ĆÈ_šI=Ø³œ¼ćƒ³›¼ć˝›¼ª…œÈş¼ć=Ýı³¼ć=¾¼ć∞=˝È¼ćĆı=˘Ćı=Š„›jÆJŠœĞ=ŠğÈ¼⁄=³œ¼
ćƒ³›¼ć˝=›¼ª…œÈş¼ć=Ýı³¼ć=¾¼ć=˝È¼ć=²œ›˝=²þŽœ²„=ĆÈŞćĆı=¼œÔğœ¼ć=˝ÚĞ˝È˝=˘Ćı=Š„›jÆJŠœĞ=˝È¼ć=ş¼Âƒ¬=È˛œŞćœÈþ=ĆÈ¼⁄=˘¼œ¼ć=ÈşĆı=ÈşĆı
=›¼ĞÈŞćĆı=ÛœÈğœ˝³œþ=˝¼ćœ=Şœ˝⁄ 
æ 
⁄⁄=Š„›jÆÈþ=ŠœĞ=æ=È˝²I=˝œ¼ć=ƒ¬œÈ−Â=⁄⁄ 
¼ćœŽÁ=ş¼ć˝œ¼ć=Ş˛²=Š„›jÆ=ŠœÈĞ¼ć=ŽŞćˇœÈ²=₣„˛¼ć=þ˛²=Ûœ₣œÈ×¼ć=₣È²=³ÈÜ=ŞœÈ_š²=¼r›×²=ÛœÈˇ˝œ¼ć=¼œÔğœ¼ć=²Ìğ=Šœ›ĞÈ×¼ć=×„×Âİœ
¼ć=˝−œ⁄=˝œ¼ćÞ=þœ¼ćœ˚=²Ìğ˝¼ć=şœÈĆ¼È×¼ć=şÈL=Š„›jÆÈþĆı=ŠœĞ=˝¼ćÈþ²⁄=›˝Å=È˝₣²=›šğ=ÈşĆı=Š„›jÆ’=È¼Lğ=Ćı›}Èˇœ=È˝œ√³œ›²¼ć=
₣½Óƒ¬ğ=₣ÁœÈ²Žœ¼ć=Ð₣œş=ğœ¼ć₣„¼ć=NUSM=şœÈğ=²Ìğ=˝›₣İÈ²=şœ¨Á=›×Èþ›ˇÈŞć=¼Èğ›šÈğ²I=Ø¼œÔğœ¼ć=Šœ›ĞÈ×¼ć=Ž›₣ÈþI=þœÈ×¼ć=Û
›þ›¼ćjÆ=öÈ₣=Ûœ₣¼ćœ=şœ¼ćœ=³Ú›−¼Ì¼ć=¼œŽœÈ¼ć=›¼¦ÈÐÈ²¼ć=Ž²Á=²ÌÈğ¼ć=˘˝=›¼İœğ=¼œŽœ¼ć=‰þ›¼ć=˝È¼ć›š=˘¼Ô=¼œÔğœ¼ć=₣œp=×„ÈÐœ=ÈŽ
ğœ=È−È˝Ćı=P=È˝œ›Ð=³œÝı}=ğœ¾=˝È¼ć›š⁄=˝Ì¾œÈ¼=’=Ş˛²=¼œŽœÈ¼ć=²ÌÈğ¼ć=×œ₣=₣²=π‘›þ=NM=È−È˝=PM=Ðœ˝œI=þ˛²=×œ×²Š„›jÆ=Û²„
şœÈ¼ć=Šœ›Ğ=³œÈ_š=Q=Ðœ˝œ⁄=˘¼ć=½Èğ=˝Ì=ĆÈŞć›šğ’=Ûœ₣œÈ×¼ć=Û¹ÌÈ²=×œ×²=π‘−œŞć=ÈŞ=PPIOMM=Ž²=¼ćœŞćþ=²Ìğ=ŠœĞ=˝È¼ćI=þœÈ×¼ć=
₣È¹Á=OQQU=Ž²=¼ćœŞćþ=×œ×²=Èİœ¹Ćı=˝¼ćÈþ=³œÈ¼ć›²û=þœ¼ćœ=þœÈ×¼ć=È¼œ²œ=²Ìğˇœš=˝„›ðÈþ=È³aÍÈš=È×Şć=›¼²œ=³ŞćşœŞć=˘¼Ô=›²≠³œ
Şć=ĆÈŞć=³È¼ć¼ć=¼šÈ¼ć¼ć=Ž²Á=˘˝Ćı=İÈþÂ=²Ìğ=ŠœÈĞ=×œ²³Èp=×∑ƒ˛þ=˝È¼ć⁄∞=²ÌğŠœÈĞ¼ć=ÈşĆı=˝œÈğœ=›×²=›˝=¼ćœŽÁ=ş¼ć˝œ¼ć=Ûœ¼œ¼ć=›½
›¼ćÈŞć=Ûœ²Èš=ŠœĆıÈš’=
şœ¹œ¼ćÞþ=¼rŽœ›þ˝=³„a›Ž=ĆıÝıÈ¼ćœ³I=ÛœÈ₣›¼ć˝œI=ğÁœ›Ð²=ÛœÈ₣›¼ć˝œ=¼œ=Ûœ›½¦˝œ¼ć=È×İC›ğÈþ=¼Ü=¼Ü=˛œ₣œÈ¼ć¼ć=₣œ›ğ˝=ĆÈŞć=Ûœ
¹„›²˝=π‘−œŞć=ŠœĞ=˝È¼ć⁄=¼Ü=¼Ü=˛œ₣œÈ¼ć¼ć=˘˝Ðœ=₣∑ƒ=ş„›¼¹œ=ĆğI=Èş˛œÈ²=Şi~=¼Á¼Ćœ¼ć=¼Áœ³˝¾œÈ¼=˝¼ćœ=ŞœŞć=˘¼Ô=˘¼ć=½Èğ=ÝıÊ³
œ×È²¼ć=Ćœ¼ć˚=¼Ú›u=³œŞć⁄=›˝Å=˘Ćı=ş„›¼¹œ=şÈjt˚=³›õ₣¼ÈL=˚¼ćœ=Š„›jÆ=π‘−œ¼ć=ŠœÈĞ¼ć=³›¼ć˝®²œ=˝¼ćÈš=È˝²’=₣Áœ›˝²Èş¼ć=›¼ćÈ³œÈ



ÐÂĆı=˘¼ć=Ýıj¼ć=›₣ğÈ¼⁄=Èş˛œÈ²=¼ğœ=ĆÈ_šJJJJ ‘With the increase in Labour cost these Companies are 
moving away from managing Captive farming where they work closely with independent 
farmers.’=Û−œÊ=₣Ž„›¼ć¼ć=˛¼ćŠ=È¼ÈÜ=Şœ˚Şćœ¼ć=½Èğ=¼rŽœ›þ˝=³„a›Ž¼ćœ=Ž›₣¼ć=₣œ›ğ˝=ĆÈŞć=¼Ü=¼Ü=˛œ₣œ¼ć=‰þ›¼ć¼ć=³−=È−È˝=pÆ
₣İĆı=Š„›jÆ=J=ŠœÈĞ¼ć=›×È˝=şÈ¼ć=ÈŞÈþ=ŠœĆıÈš⁄=˚¼ćœ=È×È˛ÈšI=˘Ćı=π‘−œŞć=˚È×¼ć=ğœ¾=ĆÈ¼=›þ²=¹¼ćÈ²¼ćJJJ 
NKæææææææææææ=˘Ćı=π‘−œŞć=₣Ž„›¼ć=˛œÈþ=˛¼ćŠ=ĆÈ¼=²œ=˘˝=³Şćœş˚⁄=ÈšœÐ=Šœ›Ğ=›²ÈŽ¼ćœĆı=ŠœĞ=˝¼ćÈ¼⁄=¼rŽœ›þ˝¼ćœ=þœÈ×¼ć=˝œ›ÿþ=³ÞÁ
=È³ÈŞć=ŞœÈ¼ 
OKæææææææææææ=˛„›İ₣Èþœ=Š„›jÆ=¼œ›þğ=˝¼ćœ=ŞœÈ¼⁄=¼rŽœ›þ˝=È˝œ√³œ›²¼ć=Šœ›Ć×œ=₣Èþœ=₣„²œ½œ=ĆÈğ=Š„›jÆ=¼Ćœğ=−œ˝È¼I=²œ=ĆÈğ=¼œ›þ
ğ⁄=›İÈ®¼ć=ÈŞ₣²=˚¼ćœ=Exit 
Policy=J¼ć=×œ›¼=Žœ²œÈ_šI=Û−ÂœÊ=Ş˛²=˛„›İ=³„a›Ž¼ć=Û²Áp=ŠÈğ=Şœ˚ŞćœI=Š„›jÆ=J=ŠœĞ=˚È×¼ć=ĆœÈþ=ÈşĆı=ş„ÈŞœˇþ„Èğ=›×È_š⁄ 
PKæææææææææææ=˘Ćı=π‘−œŞć=Ž›₣=ÈŞÈĆþ„=Šœ›Ğ¼ćI=þœĆı=þœ¼ć=È−È˝=Û®=ş₣ÈŞć=şÈ¼œÂ_Š=₣„²œ½œ=˝œ›₣ÈŞć=Ž›₣È˝=ŞÈ−_š=¼Á¼ĆœÈ¼ć=¼ÖÁœ=˝È¼ć
=È½Èğ=˚¼ćœ=şÈ¼ć=³ÜÈ¼⁄ 
È×˛œ=ŞœÈ_š=˘Ćı=π‘−œŞć=ŠœĞĆı=˚È×¼ć=ƒ¬œÈ−Â¼ć=³È¨=ş¼=È−È˝=Û²„˝Òğ⁄=
³›õ₣¼ÈL¼ć=Ûœ¼ć=˘˝Ðœ=›¼ÈİĞ=³›¼ć›ƒ∏›þ¼ć=˝−œ˚=˚¼ćœ=₣œ−œŞć=¼ćœ˛Èþ=¼œ¹Á=ĆÈŞćÈš⁄=˘=¼ćœÈŽÁ=VP=İþœÔİ=ÈŽœþĆı=Ćğ=¨„{=ÈŽœ
þ=˘¼Ô=˘Ćı=ÈŽœþC›ğÈþ=˝Ú›Ğ=Ž›₣¼ć=³›¼ć₣œÞ=¼ćœÈŽÁ¼ć=È₣œÐ=˝Ú›Ğ=Ž›₣¼ć=TO=İþœÔİ⁄=þœĆı=˘=¼ćœÈŽÁ=¼ćœþœ¼ćœ›þ=¼Ü=ÈŽœþ=ˇðÈ²
˚=Ûş„›¼¹œ=¼ćÈŞćÈš⁄=Ûœ¼œ¼ć=˘Ćı=¼ćœÈŽÁ=È¼²œ›₣=Ž›₣=Ýıuœ¼ć=ÛœÈàœğÈ²¼ć=½ÈğĆı=¾Ò›₣ĆÌÈ²¼ćœ=Ž›₣¼ć=₣œ›ğ˝=ĆÈŞćÈš²⁄=˝ÚĞ˝=ÛœÈ
àœğÈ²¼ć=ŠœÈ³=˘Ćı=¼ćœÈŽÁ=˝ÈŞć˝¼œ¼ć=Ž›₣¼ć=Ýı¹ÂşÌ₣œ=ÛœĆı²=³œÈ™Èš⁄=˝ÚĞ˝=ÛœÈàœğÈ²¼ć=˘Ćı=ÛþÌþ=˙›þÈĆÁ¼ć=˝−œ˚=˚È×¼ć=₣œ
−œŞć=¼ćœ˛Èþ=ĆÈ_š⁄=˘Ćı=ş₣∑ƒ=˝œ¼ćÈÞ=¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=³È¨=˘˛²Ćı=¼rŽœ›þ˝=³„a›Ž¼ć=ĆœÈþ=þœÈ×¼ć=˝œ›ÿþ=³›¼ć₣œÞ=Ž›₣=þ„Èğ=È×
˚Şćœ=şó¼=²Şć⁄=˘Ćı=Ûş„›¼¹œ¼ć=˝−œ=₣Áœ›˝²Èş=›¼ćÈ³œÐÂ˚=ÝıÈôø˛=˝¼ćœ=ĆÈŞćÈš⁄=Èş˛œÈ²=¼ğœ=ĆÈŞćÈšI=ØÈšœÐ=˝ÚĞ˝È×¼ć=Ž›₣=È×˚Şćœ
¼ć=ÛœÈàœğ²=þÌ¼¦=Ć˚Şćœ¼ć=˝œ¼ćÈÞ=þÚþÌŞć=›¼Èª…¼ć=È×İC›ğÈþ=›¼İœğ=›¼İœğ=˛œ₣œ¼ć=ˇÈÜ=þ„ğ¼œ¼ć=₣Èþœ=Ž›₣=³œ˚ŞćœĆı=˘Ćı=ş₣∑ƒ=È
˝œ√³œ›²C›ğ¼ć=³È¨=Ûşó¼=ĆÈŞć=³ÈÜÈš⁄∞= 
˘Ćı=Ûş„›¼¹œ=˘¼Ô=Š„›jÆ=ŠœÈĞ¼ć=›¼ÈİĞ=ş„›¼¹œJJJ=ş¼=›₣›ğÈŞćĆı=¼rŽœ›þ˝=³„a›Ž=₣È²=˝¼ćÈŠ=₣œ›ğ˝œ²œ¼ć=›¾›jÈþ=¼Ü=˛œ₣œ¼ć=ˇÈÜ=
Èþœğœ¼ć=ÈŠÈŞć=ÈšœÐ=ÈšœÐ=ÛşÔ˛Á=˝ÚĞÈ˝¼ć=şÈL=Š„›jÆÈþ=Şœ˚ŞœĆı=ş„›¼¹œŽ²˝⁄=¼œ₣½¦hÐ=ş¼ć˝œ¼ć˚=þœĆı=˘Ćı=π‘−œŞć=ŠœÈĞ¼ć=ŽŞćˇœ²
=ˇœĆıÈþ=è≠=˝È¼ćÈš⁄ 
Š„›jÆÈþ=˘Ćı=ŠœĞ=ˇ¦œ₣¼œÔğœŞć=˝ÚĞ˝ŽÌ¼È²=ş¼Â²œİ=ÈÝÈ˝=Ûœ²È¼⁄=›ğŽ=π‘−œŞć=ŠœĞ=˘˛²˚=˘Ćı=¼ćœÈŽÁ=ÛœĆı²şLþ=²Şć⁄=›˝Å=¼œ∑ƒ
È¼=¼r=ÛœÈˇĆı=˘Ćı=π‘−œŞć=ŠœĞ=è≠=ĆÈŞćÈš=˘Ćı=¼ćœÈŽÁ⁄=Ýıj¼ć=˚=×›¨Þ=OQ=³¼ćˇ²œ=ÈŽğœ¼ć=PR=›Ð=¼î˝=˚=È₣›×²Ì³„¼ć=ÈŽğœ¼ć=NR›
Ð=ş₣„{=Ýı³˝Òğ¼þÌÂ=¼îÈ˝=ˇÈÜ=ÝıÈðÈš=›¼İœğ=›¼İœğ=ş¼=₣œÈš¼ć=È¾›Ü⁄=˘Ćış¼=È¾›ÜÈþ=π‘¹œ²þ=›ŠÔ›Ü=˚=˝aœ˝Üœ¼ć=ŠœĞ=ĆÈŞć=−œÈ
˝⁄=ˇ¦œ₣ÌÞ=ÈŽœþ×œÈ¼ć¼ćœ=ÈšœÐ=ÈšœÐ=Ž›₣¼ć=₣œ›ğ˝È×¼ć=Ž›₣=È₣Í›˛˝¾œÈ¼=›ğŽ=›²ÈŞć=Ž›₣Èþ=ğ¼ÞœjÆ=Žğ=ý„›˝ÈŞć=È×Şć⁄=π‘−₣=π‘−
₣=×„∞˘˝=¼š¼ć=ÈŽœþ×œÈ¼ć¼ćœ=˝ÚĞ˝È˝=İþÂ₣Èþœ=Ðœ˝œ=Ş−œş₣ÈŞć=È×Şć⁄=›˝Å=þœ¼ć³È¼ćĆı=è≠=ĆÈŞć=ŞœŞć=Ûœşğ=È˛ğœ⁄=Ćı›þ₣È¹Á=Ž›₣
=ğ¼ÞœjÆ=ĆÈŞć=³ÜœŞć=˚ĆıŽ›₣Èþ=Û²Á=È˝œ²˚=½şÈğ¼ć=ŠœĞ=Ûşó¼=ĆÈŞć=³ÈÜ⁄=½Èğ=¼œ¹Á=ĆÈŞćĆı=ÈšœÐŽ›₣¼ć=₣œ›ğ˝È×¼ć=Èş˛œÈ²=¼
Ü=ÈŽœþ×œÈ¼ć¼ć=×Şćœ¼ć=Ýı³¼ć=›²¾Â¼ć=˝È¼ć=È¼aÈŠ=−œ˝Èþ=ĆŞć⁄=˘Ćı=ÛşĆœŞćþœ¼ć=ş„ÈŞœˇ=›²ÈŞć=¼r=ŽœŞćˇœŞć=È¾›Ü=₣œ›ğ˝=ÈšœÐ=Šœ›ĞÈ˝
=þœ¼ć=π‘œ³Á=Ðœ˝œ=˘₣²›˝=Ž›₣˝=Û›¹˝œ¼ć=È−È˝˚=ˇœÈŞć¼ć=ÈŽœÈ¼ć=¼›Zþ=˝¼ćÈš⁄=Ýıj¼ć=OQ=³¼ćˇ²œŞć=ş₣„{=Ýı³˝Òğ¼þÌÂ=˘ğœ˝œC›
ğÈþ=ÈˇÈğĆı=₣₣ÂÂœ›∑i˝=˘Ćı=π‘›pÆŞćœ¼ć=¼r=²›Ž¼ć=³œ˚Şćœ=ŞœÈ¼⁄=Ž›₣¼ć=₣œ›ğ˝=Ž›₣¼ć=Ýı³¼ć=þœ¼ć=‰¼¹=Û›¹˝œÈ¼ć¼ć=˝œˇŽ³p=›²ÈŞć=
ş¼ć˝œÈ¼ć¼ć=×„ŞćœÈ¼ć=×„ŞćœÈ¼ć=Ł„¼ćÈšI=ÛœÈ¼×²=Žœ²œÈ_š⁄=›˝Å=È˝œ²˚=ş„¼ćœĆœĆı=ĆÈ_š=²œ⁄=Ž›₣=Èş=›½È¼ć=³œÈ_š=²œI=Š„›jÆ₣Èþœ=Ðœ˝œ˚
=›₣ğÈš=²œ⁄=˘Ćı=Ćğ=›²•„¼ć=¼œ∑ƒ¼⁄ 
æ 
⁄⁄=È˝₣²=ÈşĆı=Š„›jÆ=⁄⁄ 
¼ćœŽÁ=ş¼ć˝œÈ¼ć¼ć=È²þœ=J=₣i~Ì¼ćœ=¼ğÈþ=³œÈ¼ć²I=ş¼ć˝œ›¼ć=ÝıÈ×ÁœÈˇ=Š„›jÆÈþ=ÈŞ=ŠœĞ=è≠=ĆÈ¼=þœ=ş√³ÒÞÂ=ÛœĆı²şLþI=ş„þ¼ćœÔ=þœÈþ
=Ûœİ›†þ=Ć˚Şćœ¼ć=˝Ì=ÛœÈš’=Ûœ₣¼ćœ=¼›ğI=Ûœİ†œ¼ć=Ş„›jÆşLþ=˝œ¼ćÞ=ÛœÈšI=ÛœĆı²=˘=¼ćœÈŽÁ¼ć=˝ÚĞ˝È˝=¼aœŠœÈþ=³œ¼ćÈ¼=²œ⁄=›¼ĞŞ
ćÐœ=˘˝Ð„=þ›ğÈŞć=È¼œžœ=Şœ˝⁄=˘Ćı=ÈŞ=Š„›jÆ=π‘−œŞć=ŠœÈĞ¼ć=˝−œ=¼ğœ=ĆÈ_šI=þœ=˝ÚĞÈ˝¼ć=şÈL=¼rŽœ›þ˝=È˝œ√³œ›²C›ğ¼ć=Š„›jÆ⁄=Èş
Ćı=Š„›jÆ¼ć=¹¼ć²=˝Ì=¼ć˝₣=ĆÈ¼’=ş¼ć˝œ›¼ć=˛şÜœÈþ=˘=ş√³È˝Â›¼∑ƒœ›¼ćþ=›˝š„=È²Ćı⁄=›˝Å=˘Ćı=˛şÜœ¼ć=Ýı‹¼=ÈŞ˛œ²=È−È˝=ÈşĆı=₣Áœ›˝
²Èş=›¼ćÈ³œÈÐÂ=˘=π‘şÈL=ƒ³«§=¼ğœ=ĆÈŞćÈš=Š„„›jÆ¼ć=¹¼ć²=ĆÈ¼=˘Ćı=¼ć˝₣JJJ 
NKæææææ=Ž›₣Èþ=˝Ì=¹¼ćÈ²¼ć=½şğ=½ğœÈ²œ=ĆÈ¼=þœ=›ð˝=˝¼ćÈ¼=¼rŽœ›þ˝=È˝œ√³œ›²⁄ 
OKæææææ=Ž›₣Èþ=˝Ì=¹¼ćÈ²¼ć=¼ÌŽI=şœ¼ćI=ÈþğI=Žğ=˝Ì=³›¼ć₣œÈÞ=›×Èþ=ĆÈ¼=þœ˚=›ð˝=˝¼ćÈ¼=˚¼ćœ⁄ 
PKæææææ=π‘ÈŞćœŽ²ÌŞć=π‘œ−›₣˝=₣Òğ¹²=›²›×Â«§=ş„È×=Šœ›ĞÈ˝=˜²=È×˚Şćœ=ĆÈ¼⁄ 
QKæææææ=½şğ=˚ðœ¼ć=³¼ć=›˝š„=ÛÔİ=›²›×Â«§=×œÈ₣I=¼œ›˝Ðœ=¼œŽœ¼ć=×È¼ć=Šœ›Ğ¼ć=˝œš=È−È˝=›˝È²=È²˚Şćœ=ĆÈ¼⁄ 



RKæææææ=π‘œ˝Ú›þ˝=¼œ=Û²Áœ²Á=˝œ¼ćÈÞ=½şÈğ¼ć=¨›þ=ĆÈğ=þœ¼ć=×œŞć¾œ¼ć=È˝œ√³œ›²=¼Ć²=˝¼ćÈ¼=²œI=ş₣∑ƒ=×œŞć=Šœ›ĞÈ˝Ćı=¼Ć²=˝¼ćÈþ=
ĆÈ¼⁄ 
Š„›jÆ¼ć=˘Ćı=¹¼ć²=ğ¨Á=˝¼ćÈğĆı=şĆÈŽ=È¼œžœ=ŞœÈ¼I=˘¼ć=ş₣∑ƒ=İþÂĆı=˝ÚĞ˝=ƒ¬œ−Â=›¼È¼ćœ¹Ì⁄=Û²Á=ş₣∑ƒ=İþÂ=¼œ×=›×ÈŞć=ÈİĞ=×„ÈÐœ=İÈþÂ
¼ć=˝−œĆı=¹¼ćœ=Şœ˝⁄=¼ğœ=ĆÈ_šI=Ø½şğ=˚ðœ¼ć=³¼ć=¼œŽœ¼ć=×È¼ć=Šœ›Ğ¼ć=˝œš=È−È˝=½şğ=›˝È²=È²˚Şćœ=ĆÈ¼⁄∞=›˝Å=π‘ªΩ=Ćğ=˘Ćı=Ø¼œ
Žœ¼ć=×¼ć∞=›²Şći~Þ=˝¼ćÈ¼=˝œ¼ćœ=˘¼Ô=˝Ì¾œÈ¼’=şÈàÈĆ¼ć=Û¼˝œİ=È²Ćı=˘Ðœ›²Şći~Þ=˝¼ćÈ¼=¼rŽœ›þ˝=È˝œ√³œ›²⁄=þœ¼ćœ=ÈŞ=×¼ć=È¼aÈ¹
=È×È¼=ÈşĆı=×È¼ćĆı=Šœ›ĞÈ˝=½şğ=›¼›pÆ=˝¼ćÈþ=ĆÈ¼⁄=˘˛²›¼›pÆ=˝¼ćÈþ=ĆŞć=½ÈÜÈ×¼ć=˝œÈšI=þ˛²=›¼›pÆ=˝¼ćÈþ=ĆÈ¼=˚È×¼ć=˝œÈšI=³
œ−Â˝Á=˘Ćı=Şœ⁄=Ûœ¼ć=˘Ćı=¼rŽœ›þ˝=È˝œ√³œ›²C›ğ=›²ÈŽÈ×¼ć=₣„²œ½œ=˝›₣ÈŞć=Šœ›Ğ¼ć=fi¼Ú›u=ŁÐœÈ¼I=þœ=›˝=›¼ª…œş=˝¼ćœ=ŞœŞć’ 
Š„›jÆ¼ć=˘₣²Ćı=₣›Ć₣œI=π‘œ˝Ú›þ˝=˝œ¼ćÈÞ=½şğ=₣œ¼ć=È˛Èğ˚=×œŞćÌ=Šœ›Ğ¼ćœI=È˝œ√³œ›²=È˝œ²˚=×œŞć=¼Ć²=˝¼ćÈ¼=²œ⁄=½Èğ=˝ÚĞ˝=˘˝=
¼œ¼ć=˜Þˇ¦∑ƒ=ĆÈŞć=³ÜÈğ=Èş=˜Þ=³›¼ćÈİœ¹=˝¼ćœ=þœ¼ć=³È¨=Ûœ¼ć=şó¼=ĆÈ¼=²œ⁄=þœĆı=²œÈ₣=₣œ›ğ˝=−œ˝Èğ˚=˜Þˇ¦∑ƒ=¼œÔğœ¼ć=˝ÚĞ˝=
˘Ćı=ş₣∑ƒ=¼rŽœ›þ˝=È˝œ√³œ›²¼ć=˜Þ=ŽœÈğ=ÛœÐ˝œ=³ÈÜ=Ćaœş½aœş=˝¼ćÈ¼I=˘¼ć=È−È˝=È¼›¼ćÈŞć=Ûœşœ¼ć=È˝œ²=Ýı³œŞć=þœ¼ć=−œ˝È¼=²œ
⁄=½Èğ=È˝œ√³œ›²=Şœ=¼ğÈ¼=þœĆı=þœÈ˝=₣œ−œ=È³Èþ=È₣È²=›²Èþ=ĆÈ¼⁄ 
˘=π‘şÈL=³›õ₣¼ÈL¼ć=₣„¼ć›ˇ=Šœ›ĞÈ×¼ć=˝≠Þ=Û›¾Wþœ¼ć=˝−œ=ƒ∫¼ćÞ=˝¼ćœ=ÈŞÈþ=³œÈ¼ć⁄=ş¼œĆı=ŽœÈ²²I=₣„¼ć›ˇ=ŠœÈĞ¼ć=È¨Èp=Ž›₣I=Ł
¼ć=˚=³›¼ćö₣=Šœ›Ğ¼ćI=¼œ_Šœ=˛œ¼œ¼ć=˚Ğ„¹=ĆıþÁœ›×=ÈŞœˇœŞć=¼rŽœ›þ˝=È˝œ√³œ›²⁄=₣„¼ć›ˇ=‰þ›¼ć=Ć¼œ¼ć=³¼ć=˝Ì=×œÈ₣=›¼›pÆ=ĆÈ¼=þœ=›ð
˝=˝È¼ć=˚Ćı=¼rŽœ›þÈ˝¼ć=˘ÈŽhÐ¼ćœ⁄=Ûœ¼œ¼ć=ÈşĆı=Ćı_šœ=˝¼ćÈğ=₣„¼ć›ˇ=²œ˚=›˝²Èþ=³œÈ¼ć⁄=₣„¼ć›ˇ=È¼ćœÈˇ=₣œ¼ćœ=ÈˇÈğ=×œŞć=Šœ›Ğ¼ć⁄=
Û−ÂœÊ=¼rŽœ›þ˝=È˝œ√³œ›²¼ć=ğœ¾=›w›¼¹⁄=₣„¼ć›ˇ¼ć=¼œ_ŠœI=˛œ¼œ¼ćI=˚Ğ„¹=›¼›pÆ=˝È¼ć=ğœ¾=˘¼Ô=şÈL=şÈL=Îþ›¼ć=₣„¼ć›ˇ=›¼›pÆ=˝È¼ć
=ğœ¾⁄=›˝Å=È˝œ²˚=È¨ÈpĆı=þœ¼ć=È˝œ²˚=ž„a›˝=È²Ćı⁄=ÈĞœğ=Ûœ²œ=ž„a›˝=Šœ›Ğ¼ć⁄=þœ¼ćĆı=ş¼Âƒ¬=ŠÈğ=Şœ˚Şćœ¼ć=şóœ¼²œ⁄=þœĆı=È×˛œ=Şœ
È_š=˘Ćı=¼ćœÈŽÁ=₣„¼ć›ˇ=ŠœÈĞ¼ć=È¨Èp=ÈšœÐ=ÈšœÐ=Šœ›Ğ=˜Þˇ¦∑ƒ=ĆÈŞć=ş¼Âƒ¬=Ćœ¼ćœÈ_šI=Û²Á›×È˝=¼rŽœ›þ˝=È˝œ√³œ›²C›ğ¼ć=₣„²œ½œ¼ć=
³œĆœÜ=pÆ₣İĆıƒ¡ÌþĆÈ_š⁄=›˝=ş„à¼ć=Û›ğ›˛þ=Š„›jÆ=¼ğ„²=Èþœ’=ğœ¾=Ûœ₣œ¼ć=Èğœ˝şœ²=Èþœ₣œ¼ć⁄=˘Ćı=¹¼ćÈ²¼ć=Š„›jÆĆı=˘¼œ¼ć=¼ćœÈŽÁ
¼ć=˝Ú›ĞÈ¨Èp=ş¼Âp=Šœğ„=ĆÈþ=ŞœÈ_š⁄ 
æ 
⁄⁄=¼ćäœ›²₣„˛Ì=¼œ›Þ›ŽÁ˝=˝Ú›Ğ³ÞÁ=ÝıÊ³œ×²=˝¼ćœ¼ć=ƒ¬œÈ−Â=⁄⁄ 
¼ćœŽÁş¼ć˝œÈ¼ć¼ć=˝þÂœ¼Á›jÆ¼ćœ=›¼ÈİĞ=˝È¼ć=₣„˛Á₣i~Ì=˚=›İ®=¼œ›ÞŽÁ=₣i~Ì=π‘Šœ¼ć=˝¼ćÈš²I=›¼ª…ŞćÈ²¼ć=¼þÂ₣œ²=³ŞÂœÈŞć=è¹„=π‘−œˇþ=˛œ
×ÁİşÁ=ÝıÊ³œ×È²¼ć=₣È¹Á=şÌ₣œ¼u=−œ˝Èğ=ŠğÈ¼=²œI=˝ÚĞ˝È˝=Ûœ∑iŽÂ›þ˝=¼œŽœÈ¼ć¼ć=›×È˝˚=ğ¨Á=¼ćœ˛Èþ=ĆÈ¼û=þœĆÈğĆı=¼œÔğœ¼ć=
˝ÚĞ˝=Ûœ∑iŽÂœ›þ˝=¼ćäœ›²=¼œŽœÈ¼ć=þœ¼ć=³ÈÞÁ¼ć=Èğœ¾²ÌŞć=×œ₣=³œÈ¼I=˝Ú›Ğ=˚=˝ÚĞÈ˝¼ć=Ýıá≈Şć²=ŁÐÈ¼={åþˇ›þÈþ⁄=È×›İ=J=›¼È×›İ=
³„a›Ž¼ć=¼Áœ³˝=›¼›²ÈŞćœˇ=˚=Ûœ∑iŽÂœ›þ˝=¼œŽœÈ¼ć¼ć=›×È˝=ğ¨Á=È¼ćÈ˛=¼œ›Þ›ŽÁ˝=˝Ú›Ğ³ÞÁ=ÝıÊ³œ×²=˝¼ćÈğĆı=˝ÚĞÈ˝¼ć=Ýıá≈Şć²=ŁÐÈ¼
’=˘Ćı=²Ì›þ=Û¼ğ√¬²=˝È¼ć=³Ú›−¼Ì¼ć=›¼›¾á≈=È×Èİ=Şœ¼ćœ=¼r›×²=ÛœÈˇ=È−È˝Ćı=˝Ú›Ğ³ÞÁ=ÝıÊ³œ×²=˝¼ćÈš=þœÈ×¼ć=Û›¾Wþœ=˝Ì’=˝Ì=
Û›¾Wþœ=Ûœ›½¦˝œ=¼œ=ğœ›þ²=ÛœÈ₣›¼ć˝œ¼ć=›¼›¾á≈=È×Èİ¼ć’=È₣›DÈ˝œI=Ćd„¼ćœş=È¾È²Ž„ÈŞćğœI=ÛœÈŽÂ›hÐ²œ=¼œ=ş„×œ²I=₣¼ćÈ>œ¼ć=Û¼ƒ
∏œ=Èþœ=˘˝=˝−œŞć=¾Şćœ¼Ć⁄=ğ¨=ğ¨=ÈšœÐ=˝ÚĞ˝=ş¼Âƒ¬=Ćœ›¼ćÈŞćÈš²=Èş˛œÈ²⁄=ğ¨=ğ¨=˘˝¼ć=Ž›₣=¼ÖÁœ⁄=Ć}„¼ćœÈş¼ć=ÛÈuÂ˝=¼²œZ
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‘On March 30, 1998, the American Banana Transnational United fruit Company celebrated its 100 
years of operations in Central America. For shareholder, both in the United States and this region, 
it was a day to rejoice. But for thousands of Central Americans it was a day of mourning.=
United Fruit received significant land leases, Privileges, tax exemptions, and cheap labor in 
exchanges for huge amounts of money for Government officials. Thousands of farm workers 
were dislodged, many other were killed, all these in the name of progress. =
…After a hundred years of Banana Production, Central America is barely developed and 
thousands of its inhabitants have died under slavery conditions. =
…Workers live in misery and despair, specially in the areas where hurricanes caused thousand of 
deaths, destruction of properties, material losses. As always, farmers pay the highest price in this 
commercial war.=
…The multinational corporations that for years have profited from banana productions have 
discharged thousand of workers. Today, Plantations were filled with unemployed workers who 
have almost no social assistance’ (Annual Report on workers’ Rights, Agricultural Workers, 2001). =
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⁄⁄=¼ÌŽ=È˝œ√³œ›²C›ğ¼ć=ƒ¬œ−Â=⁄⁄ 
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È×˛œ=ŞœŞć=È˝œ²˚=˝œ¼ćÈÞ=Šœ›Ğ=þœ=Èİœ¹=˝¼ćÈþ=³œ¼ćÈš=²œIþ˛²=þœ=Ûœ×œŞć=˝¼ćœ¼ć=×œ›Şćn=È²È¼=È˝=ĆıþÁœ›×=ĆıþÁœ›×⁄=¼rŽœ›þ˝=È˝
œ√³œ›²¼ć=˝þÂœ¼Á›jÆ=˘¼Ô=þœÈ×¼ć=›¼›¾á≈=³¼ćœ₣İÂ×œþœ¼ćœ=È×È˛Èš=˘Ćış¼=˝œŽ=Ş›×=₣œĆıÈ²=˝¼ćœ=Èğœ˝=È¼ćÈ˛=˝¼ćÈþ=ĆŞć=þÈ¼=˘˝=›
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Ûœ¼ć=˘˝Ðœ=˝−œ⁄=¼ćœŽÁ=ş¼ć˝œ¼ć=¼ğÈšI=Š„›jÆ=›²ÈŞć=Šœ›ĞÈ×¼ć=şÈL=¼rŽœ›þ˝=³„a›Ž¼ć=›¼È¼ćœ¹=È×˛œ=›×Èğ³ZœÈŞćþCÈğœ=₣¹Áƒ∏þœ¼ć=
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Û¼İÁ=˘ÐœĆı=ƒ¬œ¾œ›¼˝⁄=ŞþĆı=˘È×Èİ=˝Ú›Ğ¼ć=þ−œ˝›−þ=˘Ćı=¾„¼²Ì˝¼ćÞ=ŁÐÈ¼I=ŞþĆı=È×İÌŞć=˘˝ÈŠ›ÐĞœ=³„a›Ž=şœ√¯œŽÁ¼œ×Ì=³„a›Ž¼ć=
şÈL=ÈŽœÐ=È¼aÈ¹=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=Ýı³¼ć=ÛþÁœŠœÈ¼ć¼ć=›¶₣=È¼ćœğœ¼ć=ŠœğœÈ¼I=ŞþĆı=þœ¼ćœ=›²ÈŽÈ×¼ć=₣„²œ½œ¼ć=−›ğ=³ÒÞÂ=˝¼ćÈ¼I=JJJþ
þĆı=È×Èİ¼ć=₣œ²„Ğ=È¼›İ=˝È¼ć=È×˛È¼=Û¾œ¼²ÌŞć=π‘œŠ„ÈŞÂ¼ć=₣È¹ÁĆı=þœ¼ćœ=Û²œĆœÈ¼ćI=¼œ=Û¾œ¼²ÌŞć=π‘œŠ„ŞÂ=şÚ›«§¼ć=˘Ćı=³„a›Ž¼œ×Ì=π‘›pÆŞćœ
¼ć=Ž²ÁĆı=þœ¼ćœ=ş¼Âƒ¬Ćœ¼ćœ⁄=¼„žÈþ=ĆÈ¼I=˘Ćı=ÛœpÆ₣Þ=è¹„=˝ÚĞ˝=¼œ=È¨þ₣Ž„¼ćÈ×¼ć=Ýı³¼ć=ÛœpÆ₣Þ=²ŞćI=˘Ćı=ÛœpÆ₣Þ=ş₣∑ƒ=şœ¹œ¼ćÞ=
₣œ²„ÈĞ¼ć=Ýı³¼ć=ÛœpÆ₣Þ⁄= 
˘=˝œÝıÈ˝Ćı=È¼ćĆœĆı=È×È¼=²œ⁄=˘˝₣œp=ÈŽœÐ¼u=ˇÞşÔˇ¦œ₣Ćı=˘Ćı=ş¼Â²œÈİ¼ć=²Ìğ=²˝İœÈ˝=≠È˛=›×Èþ=³œÈ¼ć⁄=
== =

=



¾Ò›₣=¼Á¼ĆœÈ¼ć¼ć=È˝œ²˚=²Ì›þĆı=È²Ćı=
È×¼¼¦þ=¼ÈàÁœ³œ¹ÁœŞć=
= = =
³›õ₣¼ÈL¼ć=¾Ò›₣şÔƒ∆œ¼ć=›²ÈŞć=È×Èİ=˚=›˝š„=›¼È×Èİ=ÛÈ²˝=þ−Á›¾›j˝=˚=þœ›jt˝=Èğ˛œ=ĆÈŞćÈš⁄=×„=J=³È¼Â¼ć=¾Ò›₣şÔƒ∆œ¼ć=ĆÈŞć˚=Èˇ
Èš=ÛÈ²˝=›×²=ÛœÈˇ⁄=π‘−₣=³¼Â=ĆŞć=NVST=˚=NVSV=JTM=˘¼Ô=›wþÌŞć›Ð=ĆŞć=NVTUJTVÈþ⁄=ñ−È₣=ñœŞć=NMğ¨=˘˝¼ć=Ýı¼Â¼ć=˝Ú
›Ğ=Ž›₣=ÛœĆı²=₣œ›½˝=ş¼ć˝œÈ¼ć=²Á∑ƒ=ĆŞć⁄=˘Èþ=³›õ₣¼ÈL¼ć=Ž›₣=›²¾Â¼ć=Ûœ¾ŽœþÁ=≥aristocracyµ=˘È˝¼œÈ¼ć=È¾Èł=Š„¼ć₣œ¼ć=ĆÈŞć
=ŞœŞć⁄=³¼ć¼þÂÌ˝œÈğ=˘¼ćĆı=Ž²Á=₣¹Á=˚=Ýı_Š=Šœ›Ğ=şœ₣œ›Ž˝=˚=¼ćœŽÎ²›þ˝=¾œÈ¼=ÛÈ²˝Ðœ=˘›ˇÈŞć=ÛœÈş⁄=˘¼ć=½ğ=³›¼ćƒ∆œ¼ć=¾œÈ¼=
È×˛œ=ŞœŞć=ÝıÊ³œ×È²¼ć=Ûˇ¦ˇ›þÈþ⁄=›wþÌŞć=³¼Â=Û³œÈ¼ćİ²=¼ˇÂœ=ĆŞć=NVTU=È−È˝=NVUVJ˘¼ć=₣È¹Á=ŞœÈþ=π‘œŞć=NO=/NP=ğ¨=¼ˇÂœ
×œ¼ćÈ×¼ć=²œ₣=²›−¾„jÆ=˝¼ćœ=ĆŞć=˘¼Ô=þœ¼ćœ=security of tenure ˘¼Ô=½şÈğ¼ć=²ÁœŞÁ=¾œÈˇ¼ć=Û›¹˝œ¼ćÌ=ĆŞć⁄=
=
¼œ₣½¦hÐ=˚=þœ¼ć=ÈöÞÌ›¾›j=Ó=
NVTU=şœÈğ=¼œ₣½¦hÐ=ş¼ć˝œ¼ć=›pJ∑ƒ¼ćÌŞć=³ZœÈŞćþ=›²¼ÂœŠ²=˝È¼ć=˙=¼Á¼ƒ∏œ=³„²¼ćœŞć=Šœğ„=˝È¼ć⁄=˘Ćı=¨₣þœ=›¼È˝Ñ˝¼ćÈÞ=₣Òğþ=ğœ
¾¼œ²=ĆŞć=₣¹Á=˚=Ýı_Š=Šœ›Ğ=ÈöÞÌ⁄=Û›¾Žœþ=ÈöÞÌ¼ć=Û−ÂÎ²›þ˝=È₣≠×}=È¾Èł=ŞœŞć=NVSTJTMJ˘I=¼œÜ›þ=Ž›₣=Û›¹ˇ¦ĆÈÞ¼ć=½Èğ
⁄=þœ¼ćœ=ˇ¦œ₣ÌÞ=ş₣œŽ=˚=¼ćœŽ²Ì›þ=È−È˝=¨₣þœŠ„Áþ=ĆŞć⁄=NVTU=şœÈğ=¼œ₣½¦hÐÈ˝=π‘œŞć=SM/SR=ĆœŽœ¼ć=π‘œ−ÌÂ=×aœÜ=˝¼ćœÈþ=ĆŞć=³
ZœÈŞćÈþ¼ć=Ž²Á⁄=›ş›³˘₣J˘¼ć=˘þ=ş×şÁ=Èþœ=×ÒÈ¼ć=−œ˝I=ş›pÆŞć=ş₣−Â˝˚=ÈşĆış₣Şć=›šğ=²œ=ˇ¦œ₣¼œÔğœŞć=⁄=₣¹Á=˚=Ýı_Š=Šœ›Ğ¼ćœ=›ş
›³˘₣È˝=È¼İ=¾Şć=˝¼ćþ=˚=þœ¼ćœ=˝ÔÈˇ¦ş=ş₣−Â˝=›šğ⁄=¼ćœŽÎ²›þ˝=¼œþœ¼¼ćÞ=¼×ğœ¼œ¼ć=şÈL=şÈL=þœ¼ćœ=È×˛ğ=ÈŞI=¼œ₣=›Ð›˝ÈÐ=
Ş›×=þœ¼ćœ=›pJ∑ƒ¼ćÌŞć=³ZœÈŞćþ=×˛ğ=˝¼ćÈþ=³œÈ¼ćI=þœĆÈğ=þœÈ×¼ć=ÈöÞÌƒ¬œ−Â=¼ć¨œ=˝¼ćÈþ=ş„›¼È¹=ĆÈ¼⁄=›ş›³˘₣J˚=þnˇþ¾œÈ¼=₣¹
Á=˚=Ýı_Š=Šœ›ĞÈ˝=ÈöÞÌİpå=₣È²=˝È¼ć=²œ⁄=˝œÈŽĆı=₣›ÞJ=˝œZ²=ÈŞœˇ=Ćğ⁄=₣¹Á=˚=Ýı_Š=Šœ›Ğ¼ćœ=Û›¾ŽœþÈ×¼ć=ş›¼ćÈŞć=¨₣þœŞć=˘ğ=
˘¼Ô=›ş›³˘₣=J=˚=þœÈ×¼ć=ƒ∏œ²ÌŞć=›¾›j=‰þ›¼ć=˝È¼ć=È½ğğ⁄=şÔ˛Áœˇþ¾œÈ¼=NVTU=J˘¼ć=›²¼ÂœŠÈ²=₣œp=İþ˝¼ćœ=T=¾œˇ=³ZœÈŞćþ=
ş×şÁ=›šğ=¼ˇÂœ×œ¼ć=¼œ=¾Ò›₣ĆÌ²=Šœ›Ğ⁄=Ûœ¼ć=İþ˝¼ćœ=VP=¾œˇ=›šğ=Ž›₣¼ć=₣œ›ğ˝=¼œ=₣œ›ğ˝=³›¼ć¼œ¼ć¾—jÆ⁄=È¼˝œŞć×œŞć=³ÈÜ=›ş›³
˘₣=þ˛²=¼ğğ=ÈŞ=ÛœşÈğ=İþ˝¼ćœ=RM=¾œÈˇ¼ć=È¼›İ=¾Ò›₣ĆÌ²I=˝œ¼ćÞ=›İ¨˝=ş×şÁ=›šğ=İþ˝¼ćœ=RM=¾œˇ⁄=˘Ðœ=›₣−ÁœŠœ¼ć⁄=³›õ
₣¼ÈL=×œŞć¾œˇ=¼ćÌ›þ=Û²„ŞœŞćÌ=Ýıj¼ćœ›¹˝œ¼ć=ĆŞć⁄=½Èğ=›³þœ¼ć=¼þÂ₣œÈ²=³—p=È˝œ²˚=Û›ŽÂþ=ş√³›j¼ć=₣œ›ğ˝=ĆŞć=²œJJ=Şœ=›₣þœ¨
¼ćœ=¼Á¼ƒ∏œŞć=ĆŞć⁄=þœĆı=˘˝Ðœ=ÈšaÈ×œ=˝„þ˝Â=˝È¼ć=¾Ò›₣ĆÌ²=ş×şÁÈ×¼ć=şÔ˛Áœ=¼œÜœ¼œ¼ć=π‘ÈŠ«§œ=˝¼ćœ=ĆÈŞć›šğI=›˝Å=þœÈþ=²¼ˇ›ðþ=³
ZœÈŞćÈþ¼ć=ÈöÞÌŠ›¼ćÈp¼ć=È˝œ²˚=³›¼ć¼þÂ²=ĆŞć›²⁄ 
 
˘¼ć=˘˝Ðœ=ş„½ğ=ĆÈŞć›šğ⁄=₣¹Á=˚=Ýı_Š=Šœ›Ğ¼ćœ=₣Òğþ=ÝıÊ³œ×˝=İ›jÆ=›²¾Â¼ćI=˛œŽœ²œ=›²¾Â¼ć=²Şć⁄=þœĆı=¨₣þœŞć=˘Èş=ˇ¦œ₣=Ýıá≈ŞćÈ
²¼ć=Ž²Á=ÈŞ=π‘Š„¼ć=Ðœ˝œ=³ZœÈŞćÈþ¼ć=₣œ¹ÁÈ₣=˛¼ćŠ=ĆÈþ=ğœˇğI=þœ¼ć=È¼İ=›˝š„=ÛÔİ=þœ¼ćœ=›²ÈŽÈ×¼ć=Èö²ÌştœÈ−Â=‘micro public 
works in support of 
agriculture’=˝¼ćÈþ=ğœˇÈğœ⁄=Ş˛²=˝Ú›ĞÈþ=ˇÞ›¼›²ÈŞćœˇ=˝È₣I=ÈşĆı=ş₣ÈŞć=˘Ćı=¹¼ćÈ²¼ćI=ÈšœÐ=ĆÈğ˚I=›¼›²ÈŞćœÈˇ¼ć=½Èğ=˝Ú›Ğ¼ć=
Ûˇ¦ˇ›þ¼ć=şœĆœŞÁ=˝È¼ć⁄=˘Ðœ=π‘−₣³ŞÂœÈŞć¼ć=¾Ò›₣=şÔƒ∆œÈ¼ć¼ć=›¼ğ›√¬þ=ş„½ğ⁄=
=
˝Ú›ĞÈþ=Ûˇ¦ˇ›þ¼ć=Ćœ¼ć=›²á∫₣„˛Ì=È˝²=Ó=
½îœÝıÝ=˝›₣İ²≥NVQMµJ˘¼ć=₣Èþ=¼ˇÂ=Ž›₣¼ć=³›¼ć₣œÞ=İþ˝¼ćœ=OM=¾œˇ⁄=Ş›×˚=NSSO 
₣Èþ=İþ˝¼ćœ=T=¾œˇ⁄=Ž›₣¼ć=Û›¹˝œÈ¼ć¼ć=¼Áœ³œÈ¼ć=NSSO 
˛„¼=›¼ª…œşÈŞœˇÁ=²ŞćI=˘˝œ¼ćÈÞ=ÈŞć=Ýıj¼ć×œþœ¼ćœ=ş√³›j=¼œ=Ž›₣¼ć=¼Áœ³œÈ¼ć=ş¼ć˝œ›¼ć=ş₣Ì¨œ˝œ¼ćÌÈ×¼ć=˝œÈš=ş›þÁ=˝−œ=¼ğÈþ=¾Şć
=³œ²=JJJJŞœ=consumer expenditure 
J˘¼ć=È¼ğœ=ĆŞć=²œ⁄=˝œÈŽĆı=İþ˝¼ćœ=π‘œŞć=OM=¾œˇ=˝Ú›Ğ=Ž›₣=²›−¾„jÆ=¼ˇÂœ×œÈ¼ć¼ć=ĆœÈþ=−œ˝œŞć=Èş˛œÈ²=ŠœÈŞ¼ć=Ýıá≈›þ=˝¼ćœ¼ć=˘˝
Ðœ=π‘ÈŠ«§œ=è≠=ĆŞć=Şþ×Ò¼ć=³ŞÂ∑i=ö₣=³a„›₣È˝=π‘›þƒĆœ³²=˝¼ćÈþ=³œÈ¼ć=þþ×Ò¼ć=³ŞÂ∑i⁄=Èş¾œÈ¼Ćı=π‘œŞć=×İ=ğ¨=˘˝¼ć=ÝıwÚj=Ž›₣=›¼
þ¼ćÈÞ¼ć=½Èğ=¾Ò›₣ĆÌ²=π‘œ›∑i˝=ŠœĞÌ¼ćœ=˘Ćı=Ûˇ¦ˇ›þÈþ=ÈŞœˇ=È×Şć⁄=½Èğ=NVUOJNVUP=È−È˝=NVVO=J=NVVP=³ŞÂ∑i=³›õ₣¼ÈL=
˝Ú›Ğ¼ć=Ûˇ¦ˇ›þ=¼šÈ¼ć=π‘œŞć=İþ˝¼ćœ=R=/ 
S=¾œˇ=ĆÈþ=−œÈ˝=Şœ=ˇþ=NMM=¼šÈ¼ć=ĆŞć›²⁄=›˝Å=²¼qĆıÈŞć¼ć=₣œžœ₣œ›ž=È−È˝=Ûˇ¦ˇ›þ¼ć=Ćœ¼ć=ªø−=ĆÈþ=è≠=˝È¼ćÈš=˘¼Ô=›˝š„=
Û−Â²Ì›þ›¼×È×¼ć=Ûœİ†œ=ÈŞ=˘¼ćÈ¼ć˛œ›Šp=˘¼œ¼ć=ş₣þğ=ĆÈŞć=ŞœÈ¼⁄ 
 
½îœÝıÝ=˝›₣İ²=NVQM=şœÈğ=Ž›₣×œ›¼ć=π‘−œ=þ„Èğ=È×¼œ¼ć=˚=¼ˇÂœ×œ¼ćÈ¼ć¼ć=¼ćœŞćþÌ=ştn=È×¼œ¼ć=ş„³œ›¼ćİ=˝È¼ć=ÈˇÈš⁄=›˝Å=²›−¾„jÆ=



²œ=ĆÈğ=˝œÈ˝=¼ćœŞćþÌ=ştn=È×˚Şćœ=ĆÈ¼=þœ=›²ÈŞć=şÔİŞć=È−È˝=ÈŞÈþ=³œÈ¼ć⁄=›˝Å=˘˛²=Ş˛²=NS=ğ¨=¼ˇÂœ×œ¼ć=²›−¾„jÆ=ĆÈŞć=ÈˇÈš=
þœÈ×¼ć=¼ćœŞćþÌ=ştn=›×Èþ=²œ=³œ¼ćœ¼ć=È˝œ²˚=˝œ¼ćÞ=È²Ćı⁄=›˝Å=þœ=È×˚Şćœ=ĆÈ¼=²œ=˝œ¼ćÞ=˘Ðœ=₣È¹Á=¼œ=Ýı_Š=ŠœĞÌÈ×¼ć=ƒ¬œ−Â¼ć=³›¼ć³i∏
Ì⁄=ˇþ=OS=¼š¼ć=¨₣þœŞć=−œ˝œ¼ć=³¼ć˚=³›õ₣¼L=ş¼ć˝œ¼ć=Ş›×=¼ćœŞćþÌ=ştn=²œ=›×ÈŞć=−œÈ˝=þœĆÈğ=Ûœˇœ₣Ì=OR=¼šÈ¼ć˚=ÈŞ=˘¼ćœ=˘
Ðœ=È×È¼=þœ=₣È²=ĆŞć=²œ⁄=₣œ›ğ˝œ²œ=²œ=È³Èğ=Ž›₣¼ć=ƒ∏œŞćÌ=Ýıá≈›þ=˝¼ćœ=şó¼=²Şć⁄=ÛœŽ=²œ=₣œ›ğÈ˝¼ć=Ćı_šœ=ÛœÈš=²œ=¼ˇÂœ×œÈ¼ć¼ć=¨
₣þœ=ÛœÈš⁄=¼ˇÂœ×œ¼ć=Ž›₣¼ć=₣œ›ğ˝=ĆÈğ=ÈşĆı=Ž›₣=¼Ö˝=›ĆÈşÈ¼=¼Á¼Ćœ¼ć=˝È¼ć=×ÌŁÂ=³È¼Â¼ć=Ýıá≈›þ˝¼ćÞ=˜Þ=≥Long Term 
Land Improvement Loanµ=È³Èþ=³œÈ¼ć=⁄=þœ=È³ÈğĆı=›˝Å=Ûœ¼ć=˘˝Ðœ=ÈŽœŞćœ¼ć=ÛœşÈþ=³œÈ¼ć⁄=
=
Ûœ¼ć˚=˘˝Ðœ=˝œ¼ćÞ=ĆÈ_š=π‘›þ•œ›²˝=˝Ú›Ğ=˜È²¼ć=Û¾œ¼⁄=³›õ₣¼L=ş¼ć˝œÈ¼ć¼ć=Û−Â₣i~Ì¼ć=₣Èþ=˘=¼ćœÈŽÁ¼ć=¼œÊş›¼ć˝=˝Ú›Ğ=˜ÈÞ¼ć=
π‘ÈŞćœŽ²=NMIMMM=È˝œ›Ð=Ðœ˝œ¼ć⁄=›˝Å=π‘›þ•œ›²˝=˜Þ=³œ˚Şćœ=ŞœŞć=₣œp=˝₣=È¼›İ=UMM=È˝œ›Ð=Ðœ˝œ¼ć=⁄=˛œ¼ćœ³=credit-
deposit rate È×›˛ÈŞć=È˝Ñ=È˝Ñ=˝È¼ć=›ŠÊ˝œ¼ć=˝È¼ć=¼Áœ³œ¼ćÐœÈ˝=C›ğÈŞć=È×¼œ¼ć=ÈŠ«§œ=ŠğÈš⁄=ş₣¼œÈŞć¼ć=₣œ¹ÁÈ₣=ÈŞ˛œÈ²=RBI 
/ NABARD direct credit line ÛœÈš=þœÈ˝=₣Ž¼„þ=˝¼ćœ¼ć=π‘ÈŠ«§œ=ˇþ=OR=¼šÈ¼ć=˝¼ćœ=Ćğ=²œ=È˝²=? 
Ş›×=₣œp=UMM=È˝œ›Ð=Ðœ˝œ=π‘›þ•œ›²˝=˜Þ=ĆŞćI=þœĆÈğ=¼œ›˝=VOMM=È˝œ›Ð=Ðœ˝œ=¼Á›jÆˇþ=ÝıÊş=È−È˝=ÛœşÈš⁄=ÈşĆı=ÝıÊş=›Š¼ćœŠ
›¼ćþ=şœr˝œ¼ć=šœÜœ=Ýı_Š=Šœ›ĞI=ŞœÈ×¼ć=ĆœÈþ=ˇþ=NR=J=OM=¼š¼ć=π‘Š„¼ć=Ðœ˝œ=˘ÈşÈšI=þœ¼ćœĆı=›²õŞćĆı=˘Ćı=˜Þ=›×ÈŞć=−œÈ˝⁄=þœ¼ćœĆıÈ
þœ=³ZœÈŞćþ=˚=ˇ¦œÈ₣=¼œ₣½¦hÐÈ˝=¼aœ›ŠÈŞć=È¼ćÈ˛Èš⁄=ş›þÁ˝œÈ¼ć¼ć=ş₣¼œŞć=ÛœÈàœğ²=˝È¼ć=þœÈ×¼ć=¼Á¼şœÈŞć=Ćœþ=È×¼œ¼ć=şœĆş=˝œ¼ć
=ÛœÈš=’=›˝Å=˘Ćı=Û¼ƒ∏œ=Ş›×=è¹¼ćœÈ²œ=²œ=ŞœŞćI=˝Ú›Ğ¼ć=Ûˇ¦ˇ›þ=π‘›þĆþ=ĆÈ¼⁄=˘¼Ô=ĆÈþ=Ûœ¼ćó=˝È¼ćÈš⁄=
=
³›õ₣¼ÈL=˘˝›Ð=π‘¹œ²=Ûş„›¼¹œ=ĆÈ_š=ÈŽœþC›ğ¼ć=¨„{œ›þ˝¼ćÞ=≥fragmentation of 
holdingµ⁄=ĆÈ¼ć˝ÚĞº=È˝œ²œ¼ć=¼œ=›¼²Şć=ÈŠÍ¹„¼ćÌ=È˝Ýı=Ž›₣¼ć=˘˝pÌ˝¼ćÈÞ¼ć=≥consolidation of 
holdingµ⁄=³È¨=›šÈğ²=²œ⁄=Û−Š=˘˝pÌ˝¼ćÞ=²œ=ĆÈğ=¾œÈğœ¾œÈ¼=π‘Ş„›jÆ=¼Á¼Ćœ¼ć=˝¼ćœ=şó¼=²Şć⁄=π‘þœ³=›şÔ=˝œŞćÈ¼ćaœ=ÈŽœ¼ć=˝
È¼ć=³œ\œÈ¼=˘˝pÌ˝¼ćÞ=˝È¼ć›šÈğ²=¼Èğ=˘þ=þœÜœþœ›Ü=˚˛œÈ²=ş¼„Ž=›¼πø¼=şó¼=ĆÈŞć›šğ⁄=¼œ₣=È²þœÈ×¼ć=¹œ¼ćÞœ=ÈŞ=Ž›₣=˘˝pÌ
˝¼ćÞ=˝¼ćÈğĆı=ÈšœÐ=˚=π‘œ›∑i˝=Šœ›Ğ¼ćœ=¨›þˇ¦∑ƒ=ĆÈ¼⁄=˘Ćı=¹œ¼ćÞœ¼ć=ÈŞÍ›jÆ˝þœ=È²Ćı=þœ=²Şć⁄=þÈ¼=þœÈ×¼ć=˘¼ć˝₣=¨›þ=ŞœÈþ=²œ=Ć
ŞćI=þœ¼ć=Ž²Á=ÛœĆı›²=¼Á¼ƒ∏œ=È²˚Şćœ=şó¼⁄=³›õ₣¼ÈL=¾Ò›₣şÔƒ∆œ¼ć=ÛœĆıÈ²=¼ğœ=ÛœÈš=ÈŞI=consolidation of 
holdingJ˘¼ć=π‘−₣þ=˘˝=ÈĆ˝Ð¼ć=³ŞÂ∑i=Ž›₣¼ć=₣œ›ğ˝È×¼ć=Ž²Á=˝¼ćœ=ĆÈ¼⁄=˘È×¼ć=Ž›₣=˘˝pÌ˝¼ćÞ=ĆÈŞć=ÈˇÈğ=Ş›×=¼Ü=Šœ›Ğ¼ćœ=˘
˝pÌ˝¼ćÞ=˝¼ćÈþ=ŠœŞćI=þœĆÈğ=þœÈ×¼ć=˝¼ćœ=ĆÈ¼⁄=π‘−È₣Ćı=Ş›×=ÈšœÐ=Ž›₣CÈğœ=˘˝pÌ˝¼ćÞ=˝¼ćœ=ĆŞć=þœĆÈğ=¼Ü=Šœ›Ğ¼ćœ=³È¼ć=þœÈ×
¼ć=ð›˝ÈŞć=¾œÈğœ=Ž›₣=Ć∑ƒˇþ=˝¼ćÈþ=³œ¼ćÈ¼=²œ⁄=ÛœĆıÈ²¼ć=˘=¼Á¼ƒ∏œ=−œ˝œ=şÈjt˚=¼ćœŽÎ²›þ˝=Ćı_šœ¼ć=Û¾œÈ¼=˘J˝œŽ=³›õ₣¼ÈL=
ĆÈ¼=²œ⁄=½Èğ=›˝š„×„¼ć=Şœ˚Şćœ¼ć=³¼ć=˝Ú›ĞÈþ=π‘Ş„›jÆ=ş√ñşœ¼ćÞ=Ûœ¼ć=şó¼=ĆÈ¼=²œ⁄=½Èğ=¼Ú›u¼ć=Ćœ¼ć˚=³ÈÜ=ŞœÈ¼⁄ 
 
˘šœÜœ˚=³›õ₣¼ÈL=Ž›₣=¼Á¼Ćœ¼ć=≥land 
useµ=ş√³È˝Â=È˝œ²˚=ş„«—§=²Ì›þ=È²Ćı⁄=ÈŞ˛œÈ²=Èş˛œÈ²=ĆıaÈÐ¼ć=¾œÐœ=˚=¼œ›ğ¼ć=˛œ×=ĆÈ_š⁄=×›¨Þ=OQJ³¼ćˇÞœ¼ć=›˝š„=ŽœŞćˇœŞć=Èˇ
Èğ=₣È²=ĆŞć=moonscape=È×˛›š⁄=¾œÈğœ=ş„à¼ć=ŠœĞÈŞœˇÁ=Ž›₣È˝=¨þ›¼¨þ=˝È¼ć=Şp=þp=ĆıaÐ=¾œÐœ=˝¼ćœ=ĆÈŞćÈš⁄=ÈŞ˛œÈ²=ĆıaÐ=
¾œÐœ=ĆŞćI=Èş˛œÈ²=ŠœĞ=˝¼ćœ=şó¼=²Şć⁄=ĆıaÐ=˚=¼œ›ğ¼ć=π‘ÈŞćœŽ²=ÛœÈš⁄=þœ¼ć=Ž²Á=›˝=³›¼ćÈ¼İ=şĆœŞć˝=Ş„›jÆˇ¦œĆÁ=²Ì›þ=π‘ÞŞć²=˝¼ćœ
=ŞœŞć=²œ=’=×›¨Þ=OQ=³¼ćˇÞœŞć=π‘Š„¼ć=₣ÈŽ=Şœ˚Şćœ=²×Ì=˛œğ=ÛœÈš⁄=ÈşCÈğœ¼ć=₣È¹Á=ĆıaÈÐ¼ć=¾œÐœ=˝¼ćÈğ=²×ÌÐœ¼ć=şÔƒ∆œ¼ć˚=ĆÈŞć=Şœ
Şć=˘¼Ô=³œÈİ¼ć=ŠœÈĞ¼ć=Ž›₣=²«§=ĆŞć=²œ⁄=˘¼ć=Ž²Á=‰¼Wœ›²˝=ş₣Ì¨œ=˚=³›¼ć˝®²œ=˝¼ćœ=şó¼I=Ş›×=Ćı_šœ=−œÈ˝⁄=rˇ›ğ=ÈŽğœŞć=ş¼ć
ƒ¬þÌ=²×Ì=ğ„ä=ĆÈŞć=ÈˇÈš⁄=›˝Å=èÈ²›š=satellite 
imagery=JÈþ=²œ›˝=˙=²×Ì¼ć=˛œþ=È¼œžœ=ŞœŞć⁄=Ş›×=þœĆı=ĆŞćI=þœĆÈğ=›Ž›Ð=È¼ćœÈÝ¼ć=×„¹œÈ¼ć=¼œ›ğ=˛œ×=²œ=˝È¼ć=˙=²×Ì¼ć=˛œþ=Û²„
ŞœŞćÌ=˛œ×=˝¼ćÈğ=²×ÌÈ˝˚=³„²≠@Ì›¼þ=˝¼ćœ=ŞœŞć=˘¼Ô=›Ž›Ð=È¼ćœÝÈ˝=¹qÔÈş¼ć=Ćœþ=È−È˝=¼aœŠœÈ²œ=ŞœŞć⁄=Ýıj¼ć¼ÈL¼ć=²þ„²=Šœ=¼œ
ˇœ²=˚=×›¨Þ¼ÈL¼ć=›ŠÔ›Ü¼ć=È¾›Ü=Èþœ=₣œ∑ƒœ²=Şœ¼ć=Ž›₣=þœ¼ć=˘Ćı=²Ì›þÈþ=ŠğÈš⁄=ş¼ć˝œ¼ć=È˝œ−œ˚=ÛœÈš=¼Èğ=Èþœ=₣È²=ĆŞć=²œ⁄=
Ž›₣=¼Áœ¼ĆœÈ¼ć¼ć=È¨Èp=˘=¼ćœÈŽÁ=˘˝=²Ì›þĆÌ²=‰²¼ćœŽÁ=ŠğÈš⁄=ş¼ć˝œ¼ć=˘=¼Áœ³œÈ¼ć=›˝š„Ćı=¾œ¼Èš=²œ⁄=›ş›¾ğ=ş₣œŽ=˝Ì=¾œ¼Èš=
þœ=Ûœ₣œ¼ć=Žœ²œ=È²Ćı⁄=¾›¼ĞÁÈþ=˝Ú›ĞÈŞœˇÁ=Ž›₣=ş›ð˝=¾œÈ¼=¼Á¼Ćœ¼ć=˝¼ćÈþ=ĆÈğ=˘˝Ðœ=›¼Wœ²şá∫þ=Ş„›jÆˇ¦œĆÁ=³›¼ćÈ¼İ=şĆœŞć
˝=Ž›₣=¼Á¼Ćœ¼ć=˝œŞÂpÆ₣=‰þ›¼ć=˝¼ćœ¼ć=›¼ÈİĞ=π‘ÈŞćœŽ²=ÛœÈš⁄=Şaœ¼ćœ=³›¼ćÈ¼İ=›²ÈŞć=˝œŽ=˝È¼ć²I=þaœÈ×¼ć=˘=›¼ĞÈŞć=Ûˇ¦ÞÌ=Ž²₣þ=
ˇð²=˝¼ćœ¼ć=×œ›Şćn=ÛœÈš⁄=
= = =



›¼ª…œŞć²=Ó=¼œ₣³i∏Ì×ğ=˚=˘²›Ž˚==

π‘×Ì³=¼ş„=
= æææææ 
þjtˇþ¾œÈ¼=¼þÂ₣œ²=Èğ˛˝=₣œ˝Âş¼œ×=˚=Ýıj¼ć=Ûœ¹„›²˝=þÈjt¼ć=Ûœğ³Šœ›¼ćþœŞćI=Ûœ×œ²Jπ‘×œÈ²=›¼ª…œşÌ⁄₣œ˝Âş¼œ×=²œ¼ćÌ₣„›jÆ¼ć=ğ
ÜœĆı=ğÈÜ⁄=¼ÞÂÎ¼ĞÈ₣Á¼ć=›¼È¼ćœ¹ÌI=Žœþ=³œÈþ¼ć=şÔˇ¦œÈ₣=×›ğÈþ¼ć=³œÈİ⁄=›˝Å=π‘¹œ²=ÈŽœ¼ćÐœ=Èş=È×Şć=Û−ÂÎ²›þ˝=ÈİœĞÈÞ¼ć=›¼≠È
u=ÈöÞÌşÔˇ¦œÈ₣=×›ğÈþ¼ć=³œÈİ⁄=Û−ÂÎ²›þ˝=ÛşœÈ₣Á¼ć=›¼≠Èu=şÔˇ¦œ₣=˝È¼ć=²œ=þœ=²Şć⁄=›˝Å=Èş=C≠n=È×Şć=²þ„²=şœ₣œ›Ž˝=ÛœÈ
àœğ²CÈğœ¼ć=˚³¼ćI=›ğL=‰¼Ğ₣ÁI=³›¼ćÈ¼İ=×ÒĞÞI=¼ÞÂÎ¼Ğ₣Á=ĆıþÁœ›×¼ć=π‘›þÈ¼ćœ¹⁄=¼þÂ₣œ²=Èğ˛˝=Û²„¾¼=˝È¼ć=ÈöÞÌşÔˇ¦œÈ₣¼ć=şœÈ
−=²þ„²=şœ₣œ›Ž˝=ÛœÈàœğ²È˝=È₣ğœÈþ⁄=Ûœ¼ć=˘Ćı=³›¼ćÈπ‘›¨þ=È−È˝Ćı=¼œ₣³i∏Ì=×Èğ¼ć=şœÈ−=˘²›Ž˚J¼ć=Ćœþ=È₣ğœÈ²œ¼ć=π‘ªΩ⁄=Û
œŽÈ˝¼ć=³›õ₣¼ÈL=³„a›Ž¼œ×Ì=›¼ª…œŞćÈ²¼ć=₣„È˛=×aœ›ÜÈŞćI=˘Ćı˝È−œ³˝−²=˙›þĆœ›ş˝¾œÈ¼=π‘ÈŞćœŽ²ÌŞć⁄=Ş›×˚=₣œ˝Âş¼œ×=₣œÈ²Ćı=è¹„
=¼œ₣³i∏Ì=×ğ=²ŞćI=Èş=ÈÐ»Ý=ĆıÝı›²Şć²I=˝ÚĞ˝=şÔˇð²=˘₣²›˝=şœ¹œ¼ćÞ=ˇÞJşÔˇð²È˝˚=şÔˇ¦œÈ₣¼ć=Ćœ›þŞćœ¼ć=¾œ¼Èþ=³œÈ¼ć⁄=þ¼„˚=
þœ¼ć=ÈŠœÈ˛=˝›₣Ýı›²¶=³œ›ÐÂşÔˇðÈ²¼ć=›¼ÈİĞ=þœÊ³ŞÂ=ƒ¬Ì˝Úþ⁄=Ûœ¼œ¼ć=˘²›Ž˚=₣œÈ²Ćı=þœ=Ýıj¼ć=Ûœ¹„›²˝=þjt=wœ¼ćœ=Û²„π‘œ›Þþ=ĆÈ
¼=þœ¼ćÈ˝œÈ²œ=₣œÈ²=È²Ćı⁄=þ¼„=˘²›Ž˚=J¼ć=˝œŽ˝₣Â=π‘−œˇþ=¼œ₣³i∏Ì=Ł¼ćœ²œ=È−È˝=ÛÈ²˝ÐœĆı=Ûœğœ×œ=˘Ðœ˚=Èþœ=ş›þÁ⁄=þœÈ×¼ć=ƒ
¬þæƒ¡ÒþÂþœI=›İ›−ğ=ƒ∏œ›²˝=şÔˇð²I=þœÊ¨›Þ˝=ğ¨Á=þœÈ×¼ć=Ýıj¼ć=Ûœ¹„›²˝=þÈjt¼ć=˝œÈš=È¼›İ=π‘œş›L˝=˝È¼ć=þ„ÈğÈš⁄=ÝıÈ™œ›×È˝
=ÛÈ²˝=˘²›Ž˚=˝₣ÌÂĆı=Ýıj¼ć=Ûœ¹„›²˝=¾œ¼²œ=wœ¼ćœ=Ýıw„uI=Û∑iþ=›˝š„Ðœ⁄=¼œ₣³i∏Ì×ğ=˚=˘²›Ž˚J¼ć=˝È−œ³˝−²=þœĆı=˘þ=₣ÒğÁ¼
œ²=˘þ=C≠n³ÒÞÂ⁄ 
æ 
Û²Áœ²Á=¼ćœÈŽÁ¼ć=₣Èþœ=³›õ₣¼ÈL˚=ÛşÔ˛Á=˘²›Ž˚=ş›pÆŞć=Ûœ¼ć=˘Ćış¼=˘²K=›ŽK=˚=¾Ò›₣˝œ=›²ÈŞć=ŞÈ−«§=þ˝ÂJ›¼þ˝Â=ÛœÈš⁄=˘¼ćœ=
Û−Â=³œŞć=È˝œ−œ=È−È˝=’=˘È×¼ć=˝œÈš=›¼È×İÌ=½œ}=È−È˝=Ðœ˝œ=ÛœÈş=²œ=’=È²³−Á=˝œ¼ćÞ=˝Ì=’=›¼È×İÌ=¼ćœ«§∂I=ş¼ć˝œ¼ćI=¼rŽœ›þ˝=
şÔƒ∏œ=≥MNCµI=Û−Âğ¿ΩÌ=şÔƒ∏œI=ˇÈ¼ĞÞœ=π‘›þ•œ²=ĆıþÁœ›×¼ć=˝Ì=ƒ¬œ−Â=ÈŞþœ¼ćœ=˘²›Ž˚È×¼ć=È³šÈ²=Û˝œþÈ¼ć=Ðœ˝œ=ýœğÈš=’=þœÈ×¼ć
=π‘İÔşœŞć=³Z₣„˛’=›İÈ®œá≈þ=³„a›Ž¼œ×ÌI=şœ√¯œŽÁ¼œ×Ì=È×Èİ¼ć=ş¼ć˝œ¼ć=›˝=¼rŽœ›þ˝=şÔƒ∏œ=¼œ=›¼ª…¼Áœ†=›²õŞćĆı=›¼²œƒ¬œÈ−Â=Ðœ˝œ=È
×Şć=²œI=þœ¼ćœ=È˝Ýı=¼ćœŽœ=Ć›¼ćİŠÑ=²ŞćI×œ²şœˇ¼ć=²Şć⁄=ŞÌè˛¦Ì«§˚=²Şć=ÈŞ=Èþœ₣œ¼ć=π‘›þÈ¼İÌ¼ć=×„æÈ˛=˝œþ¼ć=ĆÈŞć=žaœ›³ÈŞć=³Ü=¼ğÈ¼
⁄=˘²›Ž˚È×¼ć=È³šÈ²=þœÈ×¼ć=˘Ćı=ýœğœ˚=₣×þ×œÈ²¼ć=¼ćœŽÎ²›þ˝=Š›¼ćp=˝Ì=’=³›õ₣¼ÈL¼ć=¼œ₣³i∏Ì¼ćœ=˘=π‘ªΩ=þ„ÈğÈš²=ÈŞ=˘²›Ž
˚CÈğœ=Èİœ›Ğþ=›²³Ì›Üþ=₣œ²„ÈĞ¼ć=₣È¹Á˝œ¼ć=È¨œ¾È˝I=¼Z²œ¼ć=È¼œ¹È˝=π‘›þÈ¼ćœ¹=˚=ÈöÞÌşÔˇ¦œÈ₣=Ýıá≈Ìþ=²œ=˝È¼ć=¼¼ćÔ=¶ÁœÐœş=
˝„˚È˝Ćı=Ûœ¼ć=˘˝Ð„=ˇ¦ĆÞÈŞœˇÁI=²₣²ÌŞć=˚=şĆ²ÌŞć=˝È¼ć=þ„ğÈþ=ÈŠ«§œ=˝È¼ć⁄=È˝œÈ²œ=È˝œÈ²œ=¼œ₣³i∏Ì=×ğ=˘²›Ž˚CÈğœÈ˝=şœ√¯œŽÁ
¼œÈ×¼ć=×œğœğ=³„a›Ž¼œÈ×¼ć=š¤È¼İÌ=₣„˛³pI=¼rŽœ›þ˝=şÔƒ∏œ¼ć=Èˇœ³²=È¼þ²¾Ò˝=ĆıþÁœ›×=¼Èğ=ˇœğ=›×ÈŞćÈš⁄=Û¼İÁ=›¼È×›İ=½œÈd
¼ć=Ðœ˝œ=È²˚Şćœ=›²ÈŞć=Û¹Áœ³˝=˝ğÁœ²=şœ²Áœğ=³œ™œ=π‘ªΩ=þ„ÈğÈš²⁄=¼ćœ«§˚=Èþœ=›¼È×İÌ=Û−Â=şœĆœŞÁ=›²ÈŞć=−œÈ˝⁄=Èş=Ðœ˝œ=è¹„=¼ćœ
È«§∂¼ć=şÔƒ∏œCÈğœ¼ć=₣œ¼ć½þ=˛¼ćŠ=ĆŞć⁄=ÈşÐœ=Ş›×=³›¼p=›²«∆ğ„˝=þœĆÈğ=˘²›Ž˚=J¼ć=Ðœ˝œŞć=˘þ=˝ğ†=›˝Èş¼ć’=¼ćœÈ«§∂¼ć=₣œ¹ÁÈ₣=ÈŞ=
Ðœ˝œ=˛¼ćŠ=ĆŞć=þœÈþ=³È˝Ð=¾È¼ć=π‘¾œİœğÌ=Û›¾ŽœþÈ×¼ć⁄=ˇ¼ćÌÈ¼¼ć=›²Š„þğœ=³ŞÂ∑i=þœ=Ûœ¼ć=È³aÍÈšœŞć=²œ⁄=þœ=Èş=Ðœ˝œ=˘²›Ž˚J¼ć
=₣œ¹ÁÈ₣=ÈˇÈğ=ˇ¼ćÌ¼È×¼ć=¾œÈˇ=Ûœ¼ć˚=˝₣=³ÜÈ¼=˘₣²Ðœ=¾œ¼œ¼ć=È˝œÈ²œ=˝œ¼ć²=ÛœÈš=›˝=’=
æ=
ĆaÁœI=˘²›Ž˚¼ć=Ðœ˝œ=˛¼ćÈŠ¼ć=›ĆÈşÈ¼=ƒ¬_šþœ=›²ÈŞć=˘¼Ô=›şuœ∑i=ˇ¦ĆÞ=π‘›pÆŞćœ¼ć=ˇÞþi~Ì˝¼ćÞ=¼œ=Ž²ˇÈÞ¼ć=π‘›þ=×œŞć¼uþœ=›²ÈŞć=×œ
›¼=Èþœğœ=ÈŞÈþĆı=³œÈ¼ć⁄=›˝Å=Èş=×œ›¼=Èþœ=ş¼ÂœÈL=×„²ÌÂ›þ¼ć=ŁœÈŞć=¾¼ćœ=¾œ¼ćþÌŞć=¼ćœÈ«§∂¼ć=˘₣²›˝=³›õ₣¼ÈL¼ć=¼œ₣½¦hÐ=ş¼ć˝œÈ¼ć¼ć
=›¼≠Èu˚=Èþœğœ=ĆÈŞćÈš⁄=þœĆÈğ=¼ćœÈ«§∂¼ć=ÈŠÈŞć=˘²›Ž˚=˛œ¼ćœ³=›˝Èş’=˝ğÁœ²=şœ²Áœğ=Ûœ¼ć=˘˝Ðœ=˝−œ˚=¼ÈğÈš²⁄=ÛœŽÈ˝=›˝=
Ûœ¼ć=ÛœÈˇ¼ć=₣Èþœ=Û−Â²Ì›þ¼ć=ŽœþÌŞć=˚=Ûœ∑iŽÂœ›þ˝=¾œˇœ¾œ›ˇ=˝¼ćœ=˛„¼=ş₣ÌŠÌ²=ĆÈ¼’=˘˛²=›¼ª…œŞćÈ²¼ć=Ş„Èˇ=˘˝Ðœ=Û˛d=È¿øœ¼
œğ=Û−Â²Ì›þ¼ć=Ýı‹¼=ŁÈÐÈš⁄=ŽœþÌŞć=şÌ₣œ²œ=šœ›ÜÈŞć=ÝıÊ³œ×È²¼ć=›pÆŞćœ˝ğœ³=ş¼Âp=š›ÜÈŞć=ŞœÈ_š⁄=ÝıÊ³á≈=ÝıwÚj=š„ÈÐ=ŞœÈ_š=Šþ„
›×ÂÈ˝⁄=˘Ćı=π‘¼œĆ=pÆ₣İ=æ=þœ¼ć=¾Ò˛dˇþ=Š›¼ćp=Ćœ¼ćœÈ_šI=ØÇÉJíÉêêáÑçêá~äáòÉÇ∞=ĆÈŞć=³ÜÈš⁄=½Èğ=ŽœþÌŞć=ÛœŞć=˚=Ýı
Ê³œ×²İÌğ=ş√³È˝Â¼ć=³„²¼ÂhÐÈ²¼ć=ÈŞ=¼ćœŽ²Ì›þ=þœÈ˝=²þ„²=˝È¼ć=şÔWœ=×œ²=˝¼ćœ=π‘ÈŞćœŽ²⁄=›¼ª…œ›Şćþ=³„²¼ÂhÐÈ²¼ć=¼ćœŽ²Ì›þ=›ĆÈş
È¼ĆıÈ¼œ¹ĆŞć=þœÈ˝=˘¼œ¼ć=¾œ¼Èþ=ĆÈ¼⁄=›¼ª…œŞć²=›²ÈŞć=³›õ₣¼ÈL¼ć=¼œ₣³i∏Ì¼ćœ=Û¼İÁ=˘þ=ˇ¾Ì¼ć¾œÈ¼=¾œ¼Èþ=Û²œˇ¦ĆÌ=⁄=˘˝−œ=ş
›þÁ=›¼İ¬œŞćÈ²¼ć=³„a›Ž¼œ×Ì=›¼Ğ=˚=þœ¼ć=˝„½ğ=›²ÈŞć=₣œ˝Âş¼œ×Ì¼ćœ=ŞÈ−«§=ş₣Úu=˚=þ−Á¼rğ=›¼ÈªøĞÞ=È¼ćÈ˛Èš²⁄=›˝Å=þœ=şÈjt˚=Û−Â
²Ì›þ=˚=¼ćœŽ²Ì›þ¼ć=È¨Èp=þœ=ÈŞ=Ž›Ðğ=˚=ş„×Ò¼ćπ‘şœ¼ćÌ=³›¼ć¼þÂ²=Ûœ²Èš=ÈşÐœ¼ć=›×È˝=²œ=þœ˝œÈğĆı=þœÈ˝=ÛœÐ˝œÈ²œ=ŞœÈ¼=¾œ¼È
š²⁄=›¼ª…œŞćÈ²¼ć=π‘›þ=˘²›Ž˚È×¼ć=₣È²œ¾œ¼=›²ÈŞć=π‘ªΩ=Èþœğœ¼ć=ş₣ÈŞć=³›õ₣¼ÈL¼ć=¼œ₣³i∏Ì=×ğCÈğœ=˘Ćı=³›¼ć¼þÂÈ²¼ć=ˇ¾Ì¼ć=Û›
¾Łœþ=˚=²þ„²=³›¼ćÈπ‘›¨þÈ˝=¾„Èğ=ÈŞÈþ=³œ¼ćÈğĆı=ÈŞ²=¼aœÈŠ⁄ 
æ 
ÛÈ²˝=Ş−œ−Â=π‘ªΩ=şÈjt˚=˘²›Ž˚Ï×¼ć=ş¼ÐœĆı=¼„ÈŽÂœŞćœÈ×¼ć=ŠpÆœ∑i=¼ğœ=ŞœÈ¼=²œ⁄=³„È¼ćœÐœĆı=¹œãœ¼œ›Ž=¼œ₣¹Á›¼j=¼œ¼„J›¼ğœş=²Şć



⁄=Şaœ¼ćœ=ÈˇaœÜœ=ÛÖ=ÈŠœÈ˛=ŽˇþÐœÈ˝=È×È˛²=þaœ¼ćœ=Û¼İÁ=˘₣²ÐœĆı=¾œ¼È¼²⁄=Û›þ=J=›¼πø¼Ì¼œŞć²œ=È−È˝=þaœ¼ćœ=ÛÈ²˝¼ć˝₣=¼œğ›˛
ğÁ³²œ=˝È¼ć=Èğ›²²=Şœ¼ć=þÌ¼¦=ş₣œÈğœŠ²œ=˝È¼ćÈš²⁄=Û›þ=J=›¼πø¼Ì=š„Ê₣œˇÂ=È−È˝=þaœ¼ćœ¼Èğ²I=˘²›Ž˚=È−È˝=şœ¼¹œ²⁄=³›õ₣¼œÔ
ğœ¼ć=Ýıjä=¼œ₣=¼ćœŽ²Ì›þÈþ=Žğ=ýœğÈþ=˘È×¼ć=Ûœ›¼¾Âœ¼⁄=È³šÈ²=›¼È×İÌ=Ýğœ¼ć=J=³œÝı}=J=ÝœÈŞćõ=₣œ˝J=≥˘˛²µ=≠¼ğ=J=˘¼ć=ˇ
Ö⁄=˘È×¼ć=¼Şć˝Ð=˝¼ć⁄=È˝œÈ²œ=³−È¾œğœ=¼œ₣³›−˝=˘²›Ž˚=şÈ√∫ğÈ²=›˝=şÔˇðÈ²=Ş„jÆ=ĆÈŞć=³ÜÈğ=˘a¼ćœ=›İÝıÈ¼ć=˚Èð²⁄=ÈˇğÈˇ
ğ=¼ć¼=ÈþœÈğ²⁄=›˝Å=₣È²=¼ćœ˛Èþ=ĆÈ¼=È˝Ýı=È˝œÈ²œ=Û›¾ş›Ö=›²ÈŞć=›˝š„=è≠=˝¼ćÈğĆı=ÈŞ=þœ¼ć=˝œ›ÿþ=ğ¨Á=Û²„ŞœŞćÌ=½ğœ½ğ=Ł
ÐÈ¼=þœ¼ć=È˝œÈ²œ=₣œÈ²=È²Ćı⁄=Ýıj¼ć=Ûœ¹„›²˝È×¼ć=Èğ˛œŞć=˘›²ÈŞć=ÛÈ²˝=˝Š˝›Š=ĆÈŞć=ÈˇÈš⁄=¨₣þœ¼œ²=Şœ=›˝š„=Ûœİœ=˝È¼ć=È˝œÈ²œ
=π‘›pÆŞćœ=¼œ=şÔˇð²=è≠=˝¼ćÈğ˚=½ğœ½ğ=Èş¼ć˝₣=²œ˚=ĆÈþ=³œÈ¼ć⁄=ş₣ˇ¦=π‘›pÆŞćœ=ş₣ˇ¦=şÔˇð²I=þœÈ×¼ć=˝₣Â˝œd=³›¼ćÞœÈ₣¼ć=˚³
¼ć=¨₣þœ¼œÈ²¼ć=³ÒÞÂ=›²Şći~Þ=−œ˝È¼=˘Ðœ=¾œ¼œ=¾„ğ⁄=˘₣²=ĆÈþ=³œÈ¼ć=ÈŞ=˘˝›Ð=˘²›Ž˚=ˇðÈ²¼ć=È³šÈ²=ÝıÈ×Áœˇ=›²ğI=Û−Â=ÈŽœˇœ
Èğœ=È˝œÈ²œ=›¼È×İÌ=¼ćœ«§∂I=Şœ¼ć=¾œ¼ˇ›þ˝=›¼ÈİĞ=ş„›¼È¹¼ć=²Şć⁄=›˝Å=˙=˘²›Ž˚=Ş„jÆĆÈğ²=¼r=˝₣ÂÌ=Şœa¼ćœ=˘˝×œ=ĆŞćÈþœ=π‘−œˇþ=
¼œ₣³i∏Ì=›šÈğ²⁄=›˝=²˝İœğ³i∏Ì⁄=È˝Ýı=ÛœŽ˚=₣œ˝Âş¼œ×Ì⁄=È˝Ýı=Ýıj¼ć=Ûœ¹„›²˝=›Š∑iœŞć=π‘¾œ›¼þ⁄=þaœÈ×¼ć=ÈŞÍ−=π‘ŞćœÈş=˙=˘²›
Ž˚=›˝š„=¾œÈğœ=˝œŽ=˝¼ćÈþ˚=Èþœ=³œÈ¼ć=⁄=›˝š„=ş₣œŽÈş¼œ=›˝š„=şÔƒ∆œ¼ćI=›˝š„=şœ¨¼ćþœI=›İèö₣=ÈİœĞÈÞ¼ć=›¼È¼ćœ›¹þœI=ÈŞÍ²˝₣
ÌÈ×¼ć=şÔˇ›ðþ=˝¼ćœ=˘₣²›˝=ş₣œŽ=J=ÈŠþ²œ¼ć=π‘şœ¼ć=ŁÐœÈþ˚=³œÈ¼ć⁄=³›õ₣¼ÈL=˘˝×œ=¼œ₣³i∏Ì=³È¼ć=ˇœÖÌ¼œ×Ì=³œá≈œğœğœ=×œİCÈ
ä¼ć=ÈÐÈˇœ¼ć=ÈşœşœĆı›Ð¼ć=½¼ć=≠¼œğ=ÈÝÈ¾ğ³È₣hÐ=ş›pÆŞć⁄=þœ¼ć=špšœŞćœŞć=Û−Š=³Ú−˝¾œÈ¼=ş„à¼ć¼È²¼ć=¼ćœLœÈ¼›ğŞćœÈþ=þ„Ğœ¼ć=
˚=¼ÌÞœ=˝œ›\ğœğ=ˇÈÜ=ÈþœÈğ²=₣›Ćğœ=şÔˇð²=˚=þÚÞ₣ÒÈğ=ˇ¦œ₣=˚=³œÜœ›¾›j˝=³›¼ć˝®²œ¼ć=²₣„²œ⁄=ƒ¬œÈƒ∏Á¼ć=˝œŽ=˝¼ćœ¼ć=ŽÈ²Á=ş
₣Ì¼ć=ÈŠÍ¹„¼ćÌ¼ć=È²þÚÈn=ˇÈÜ=˚Èð=ŠœĆı©=Ćı²=›²Ý‚=Ćı²›¶›ÐÝıÐ=≥CINI)⁄=þœ¼ćœ=ˇ¦œÈ₣=ƒ¬œƒ∏Á˝₣ÂÌ=ˇÜÈþ=˝œŽ=˝È¼ćÈš⁄=Èƒ¬_šœŞć=¼ćjÆ×œ
²=ÛœÈàœğÈ²¼ć=Ž²Á=þÊ³¼ć=È×¼¼¦þ=¼ćœŞćÈ×¼ć=ÛÁœÈşœ›şÈŞćİœ²=Û½=¾œğœ²Ðœ›¼ć=¼îœÝ=ÈÝœ²œ¼ćş=≥AVBDµ⁄=›¼›¾á≈=∑ƒÈ¼ć¼ć=›İ¨œ¼ć
=È¨Èp=şÈþÁ²=›₣Èp¼ć=È²þÚÈn=È¼Lğ=Èşœşœğ=şœ›¾Âş=›ğˇ=≥BSSLµ=¼r›×²=¹È¼ć=˝œŽ=˝È¼ćÈš⁄=şœ¨¼ćþœ=Û›¾Şœ²=Ûœ¼ćó=Ć˚Şćœ
Èþ=þœ¼ćœ=È¶Ð=›¼ćÈşœşÂ=ÈşhÐœ¼ć=›ĆÈşÈ¼=›Š›ĆÆþ⁄=þ−Á=ş¼ć¼¼ćœĆ˚=Ý˝„È₣ÈhÐİœÈ²=Û²Áœ²Á=şÔˇð²È×¼ć=şœĆœŞÁ=˝È¼ćÈš=ÛÈ¹Âà„=Èİ˛
¼ć=ŠÁœÐœŽÌÂ¼ć=È²þÚÈn=ˇÈÜ=˚ðœ=ÈÝÈ¾ğ³È₣hÐ=›¼ćşœŠÂ=˝›₣Ýı›²È˝İœ²=˘d=şœ›¾Âş=ÈşhÐœ¼ć=≥DRCSCµ⁄=Ć∑ƒ›İÈ®¼ć=₣œ¹ÁÈ₣=ŽÌ›¼
˝œ=›²ÈŞć=Şaœ¼ćœ=³¼ćÌ¨œ=˝¼ćÈþ=Šœ²=þaœÈ×¼ć=›˝š„Ðœ=ĆÈğ˚=şĆœŞćþœ=˝È¼ćÈš=›¼pÆ₣=˚=²Ìğœ=Èş²=³›¼ćŠœ›ğþ=ƒ¬Şćó¼ć⁄=˘È×¼ć=ÛÈ²È˝¼
ćĆı=ÛÈ²˝=˝œŽ˝₣Â›²ÈŞć=π‘ªΩ=ÝıÈðÈš⁄=›˝Å=ş¼ÐœĆı=İŞćþœ›²=˘₣²=˝−œ=¾œ¼œ¼ć=₣È¹Á=ÈşĆı=›Š¼ćœŠ›¼ćþ=¼œ₣³i∏Ì=¸uþÁ=˚=ş¼Žœ∑iœ¾
œ¼ÐœĆı=›˝=π‘˝Ð=²Şć’=Ûœ₣¼ćœ=¼œ₣³i∏Ì¼ćœĆı=ş¼ÂĆœ¼ćœ¼ć=Ûˇ¦ÞÌ=¼œ›Ć²ÌI=ş¼›˝š„=¼„›ž=Ûœ₣¼ćœĆıI=¼œ₣³i∏Ì×ğ=J=Û²„È₣œ›×þ¼œ=¼œ₣½¦hÐ=
ş¼ć˝œÈ¼ć¼ć=³Ú•œÈ³œĞ˝œŞć=ˇ›ðþ=²Şć=ÈŞ=ÝıÈ×Áœˇ=þœ=ÛœşÈğ=›˝Èş¼ć=¹œàœ¼œ›Ž=ş¼=Žœ›²⁄=³›õ¼ÈL¼ć=ÛœÈàœğ²₣„˛Ì=˝œŽ=˝¼ćœ¼ć=¼
Á›þpÆ₣Ì=şÔˇð²=Ž²=şÔ›Ćþ=È˝Ñ=≥JSKµ=ˇÈÜ=ÈþœÈğ²=Û²„¼ćœ¹œ=þğ˚Şćœ¼ć=˚=ƒ¬πΩ=ˇœL„›ğ⁄=˘È×¼ć=π‘¹œ²=˝œŽ=›šğ=È¨þ₣Ž„¼ćÈ
×¼ćć=Û›¹˝œ¼ć=›²ÈŞć=þaœÈ×¼ć=şÔˇ›ðþ=˝¼ćœ⁄=ˇ¦œ₣œZÈğ=₣›Ćğœ=›²ŞÂœþ²=›²ÈŞć=˝œŽ=˝¼ćÈš=Ćœ˚ÜœÈŽğœ¼ć=PRIA-
˝ğ˝œþœ¼ć=×„Óƒ∏=₣›ĆğœÈ×¼ć=şÈL=¼r›×²=˝œŽ=˝È¼ćÈš²=ÝıĆııÈ₣²ş=È˝œ=J=Û›ÝÂÈ²İ²=˝œÝı›âğ=≥WCCµ⁄=˘¼ćœ=Ûğ=È¼Lğ=ÝıĆıÈ₣
²ş=ĆıÝı›²Şć²=≥ABWUµ⁄=şœ√ñ›þ˝˝œÈğ¼ć=˝œÈ²œ›¼ćŞćœ=˝œ¼ć˛œ²œŞć=İÔ˝¼ć=CĆ=›²ÈŞćœˇÌ¼ć=şĆ˝₣ÌÂ=π‘½„ôø=ŠpÆ¼þÌÂ¼ć=È²þÚÈn=ˇÈÜ=
˚ðœ=ö›₣˝=ÛœÈàœğÈ²¼ć=ÝıÈôø˛=˝¼ćœ=π‘ÈŞćœŽ²⁄=›¼˝®=ö›₣˝=şÔˇð²I=ö›₣˝È×¼ć=›²Žƒ¬=È²þÚÈn=ÛœÈàœğÈ²¼ć=˚=ÛœÈğœŠ²œ¼ć=È½œ
¼ćœ₣=ĆÈŞć=ÝıÈð›šğ=²œˇ›¼ć˝=₣Z⁄=˘ş¼=˝œŽ˝È₣Â¼ć=ş¼ÐœĆı›˝=ŠpÆœ∑i₣Òğ˝=²œ›˝=ş₣œÈŽ¼ć=›²³Ì›Üþ=₣œ²„ĞÈ×¼ć=ƒ¬œÈ−Â¼ć=³È¨=¨›þ
˝œ¼ć˝=’=π‘−œˇþ=¼œ₣³i∏Ì=˚=›¼πø¼Ì=¼œ₣³i∏Ì=Ýı¾ÈŞć¼ćĆı=Ş„›jÆI=şÔƒ∆œ¼ć¹₣ÂÌ=˝œÈŽ=₣²=›×Èğ=Èİœ›Ğþ=₣œ²„Ğ=Ûœ¼ć=›¼πøÈ¼¼ć=˝−œ=¾œ¼È
¼=²œ⁄=˘Ðœ=›ð˝Ćı=şÔƒ∆œ¼ć¹₣ÂÌ=˝œÈŽ¼ć=şÌ₣œ¼uþœ¼ć=˝−œ=þ„Èğ=¹¼ćÈþ=ĆÈ¼⁄=şœ›¼Â˝=˚=Ûœ₣Òğ=ş₣œŽ=³›¼ć¼þÂÈ²¼ć=˝−œ=¼ğÈþ=ĆÈ¼⁄=
Èş=ÈŠ«§œ˘˝œ∑iĆı=C≠n³ÒÞÂ⁄=›˝Å=π‘−₣þI=È˝œÈ²œ›×²=ÈŞ=¼œ¼„›Ð=ˇ¼ćÌ¼=J=CÈ¼Âœ=‰×²›à²=ş₣şÁœŞć¼ćĆığ=²œ=þœ¼ć=˝œÈš=›¼πøÈ¼¼ć=ˇ®=
ÈğœÈ˝=è²È¼=È˝²=’=›wþÌŞćþI=şÔƒ∆œ¼ć₣Òğ˝=˝œŽCÈğœŞć=Ş„jÆ=−œ˝œ¼ć=₣È¹Á=›×ÈŞć=ÛşÔˇ›ðþ=şœ¹œ¼ćÞ=₣œ²„Ğ=şÔŁ¼u=ĆŞćI=Ûœo›¼ª…
œş=³œŞćI=Šœ¼ć³œÈİ¼ć=Û²ÁœÈŞć¼ć=ÛşĆœŞć=¼›ğ=Ûœ¼ć=²œ=ĆÈŞć=Šœ¼ć³œİÈ˝=¼×ğœÈ²œ=ŞœŞć=˘Ðœ=¼„žÈþ=−œÈ˝I=şÔŁ¼u=Ûœoİ›jÆ¼ć=Ûœƒ¬œ
×=³œŞć⁄=ÈşÐœ=ş₣œŽ=³›¼ć¼þÂÈ²¼ć=ğÜœĆıÈ˝=¼¼ćÔ=şœĆœŞÁĆı=˝¼ćÈ¼⁄=Û›þ=ş√ñ›þ=˛œğ=J=³œÜ=È−È˝=ÝıÈ_š×=Ć˚Şćœ=₣œ²„Ğ=ÛœÈşÂ›²˝
=×Ò›Ğþ=ŽğI=¼ćœÈŽÁ¼ć=žaœž¼ćœ=ĆÈŞć=Şœ˚Şćœ=ƒ¬œƒ∏Á¼Á¼ƒ∏œ=˚=ş¼ć˝œ¼ćÌ=Ćœş³œþœÈğ¼ć=¾Şćœ¼Ć=³›¼ć›ƒ∏›þ=›²ÈŞć=›˝š„=˘²›Ž˚=ş¼ć¼=ĆÈŞćÈ
š⁄=ÝÓ=˝„Þœğ=şœĆœÈ×È¼ć=›³³ğ=½¼ć=È¼Ðœ¼ć=›Ð»ÐÈ₣hÐ›Š›˝ÊşœŞć=ˇœ›½ğ›þ=›²ÈŞć=π‘›þ¼œ×=ˇÈÜ=þ„ÈğÈš=⁄=Èşœ²œˇœ›š=π‘ÈŽ?=ÈŞÍ²˝
₣ÌÂÈ×¼ć=›²ÈŞć=˝œŽ=˝¼ćÈš=×„¼Âœ¼ć=₣›Ćğœ=ş₣√¬Şć=˝›₣›Ð⁄=ş›pÆŞć=×„¼ÂœÈ¼ć¼ć=şœÔƒÚ∆›þ˝=İœ˛œ=È˝œ₣ğˇœÖœ¼ć⁄=›ƒ∏þœ¼ƒ∏œ¼ć=¼ćœŽ²Ì›þÈ˝=Û
È²˝=˘²›Ž˚=ÛœpÆ₣²=˝È¼ćÈš⁄=˝œÈŞć₣Ì=ƒ¬œÈ−Â¼ć=¹œàœ¼œŽÌ=˚=È²œÔ¼ćœ=š˝È˝=ÈŁaÈÐ=›×ÈŞćÈš⁄=Ýıá≈Şć²È˝=¼ćœŽ²Ì›þ=J=›¼ĆÌ²=˝È¼ć=Èþ
œğœ¼ć=ŠpÆœ∑iÈ˝=Û∑iŁÂœþ=˝È¼ćÈš⁄=þœ¼ć=˘˝œ∑i¾œÈ¼=¼ćœŽÎ²›þ˝=Š›¼ćpÈ˝=Ýı×Ł›Ðþ=˝È¼ćÈš⁄=˝ğÁœ²=şœ²Áœğ=›ğÈ˛Èš²=J=“….the
re are numerous instances where NGOs have hit the limit of the status quo and unsettled the 
network of vested interests. They have subverted the project of depoliticalisation of 
development …”=ş√ñ›þ=›¼ĆœÈ¼ć¼ć=İë=ˇaœ˚Èþ=ş›¼ćþœ=˚=₣ÈĆİ=˝œ∑iÈ˝=π‘›þ¼œ×Ì=˘²›Ž˚=˝¼ćœ¼ć=ŽÈ²Á=ÈŞ¾œÈ¼=›²₣Â₣¾œÈ¼
=ĆþÁœ=˝¼ćœ=ĆÈŞćÈš=þœÈþ=˘Ćı=˝−œ¼ć=şþÁþœĆı=π‘₣œ›Þþ=ĆŞć⁄=¼œ₣³i∏Ì¼ćœ=Ş›×=ÈŽ×=˝È¼ć=˘˝Ćı=˝−œ=¼Èğ=¼Èğ²=˘²›Ž=₣œÈpĆı=›ƒ∏þœ
¼ƒ∏œ¼ć=×œğœğ=þœĆœÈğ=þaœ¼ćœ=ş¼ÈŠÈŞć=şĆŽ=˝œŽÐœĆı=˝È¼ć=×œ›Şćn=˘ÜœÈ¼²⁄=¼œ∑ƒ¼=³›¼ć›ƒ∏›þ=¼œ∑ƒ¼=›¼ÈªøĞÞI=wœ›É˝=³u›þÈþ=ş¼



=›˝š„Èþ=›¼Šœ¼ć=˘ş¼=˝¼ćœ=ÛÈ²˝=˝›ð²=˝œŽI=Ž›Ðğ=˝œŽ⁄=₣œ−œŞć=ÛÈ²˝=×œ›Şćn=›²Èþ=ĆŞć⁄=şœ×œ=J=˝œÈğœ¼ć=¼œĆı²œ›¼ćÈþ=È½Èğ=›
×Èğ=ŠÈğ=²œ⁄=¹Òş¼ć=˘ğœ˝œÈ˝=¼„žÈþ=ÛÈ²˝=şÒ¢=³œ−Â˝Á=˚=¼r₣œ›p˝þœÈ˝=²Ž¼ć=›×Èþ=ĆŞć⁄=˘=¼Áœ³œÈ¼ć=È˝œÈ²œ=şÈàĆ=È²Ćı=ÈŞ=
Ý¼›ğ˚K=›ÐK=˚J¼ć=Èƒ≈Ć¹²Á=¼œŽœ¼ć=J›¾›j˝=³„a›Ž¼œ×Ì=˘Ćı=›¼ª…œŞć²=³Ú›−¼Ì¼ć=₣œ²„ÈĞ¼ć=Û²„¾Ò›þ=₣²²=Šœ›Ć×œ=þœ›ˇ×=≠›Ð=şÔƒÚ∆›þ=›²
Žƒ¬þœ=şÚŽ²İÌğþœ=˚=‰²›þ˝þœÈ˝=¼œŽœÈ¼ć¼ć=šaœÈŠ=ÈýÈğ=›²Èþ=şÈŠ«§=⁄=›˝Å=þœ¼ć=ƒ¬œ¾œ›¼˝=π‘›þ›pÆŞćœÈþ˚=Žá∫=›²ÈŞćÈš=³›õ₣¼
ÈL¼ć=ÛÈ²˝=˘²›Ž˚⁄=ŞþĆı=¼œÜÈš=ÝıÈ_š×I=˛œğ³œÜ=È−È˝=ÝıÈ_š×I=¼Ü=¼ćœ∑ƒœ=¼œ²œÈ²œ¼ć=ŽÈ²ÁI=²þ„²=²ˇ¼ćÌ¼ć=³jÈ²¼ć=˝œ¼ćÈÞI=¼r
þğ=¼œ›Ü=›²₣ÂœÈ²¼ć=ÝıÈsÈİÁI=þþĆı=²þ„²=²þ„²=˘²›Ž˚=È×˛œ=ŞœÈ_š⁄=³›¼ćÈ¼İ=×ÒĞÈÞ¼ć=π‘ÈªΩI=ŽÌ›¼˝œ=Ćœ¼ćœÈ²œ¼ć=π‘›þ¼œÈ×=ˇÈÜ=Ýı
ÈðÈš=˘²›Ž˚⁄=˘Ðœ˚=˛„¼=ğ¨ÞÌŞć=ÈŞ=ÈŞş¼=₣œ²„Ğ=ÛœŽ˚=›¼›_šá≈I=ÛşÔˇ›ðþ=Ûœo›¼ª…œşĆÌ²I=Şaœ¼ćœ=˘˛²˚=π‘›þ¼œ×=¼œ=π‘›þÈ¼ćœ
È¹¼ć=Ž²Á=π‘Çþ=²²I=þaœÈ×¼ć=ŽÈ²Á˚=›¼˝È®¼ć=şÖœ²=ŠœğœÈ_š=˘²›Ž˚⁄=²þ„²=²þ„²=şœ₣œ›Ž˝=ÝıÈ×ÁœˇI=²þ„²=¹¼ćÈÞ¼ć=˙˝ÁÈ¼œ¹I=²
þ„²=˝È¼ć=ş₣›«§ˇþ¾œÈ¼=Ûœoşjœ¼ć=›²₣ÂœÞI=¼ćœŽÎ²›þ˝=π‘›pÆŞćœ¼ć=²þ„²=şÔWœ=ˇÈÜ=Èþœğœ¼ć=π‘Şćœş=þœÈ×¼ć=₣È¹Á⁄=È₣œ›Ćþ=¼ćœŞć=›ğ
È˛Èš²I=ØØKKKÛşÔˇ›ðþ=₣œ²„ÈĞ¼ć=˝œÈšÈ³aÍÈšœÈš²=˘²K=›ŽK=˚J¼ćœ⁄=¼œ₣³i∏Ì=˝Š˝›Š=ÈšÈÜ=²œ¼ćÌI=³›¼ćÈ¼İI=›İè=ö₣I=¨„{˜Þ=›¼›¾
á≈=²þ„²=¾œ¼²œ=›²ÈŞć=š›ÜÈŞć=ŞœÈ_š²=˘²K›ŽK=˚J¼ćœ⁄=È×Üİ=¼š¼ć=ÛœÈˇ=˝›₣Ýı›²¶=Ćı∑ƒœĆœÈ¼ć=˝œğÂ=₣œ˝Âş=˘ş¼=˛„ŠÈ¼ćœ=şÔƒ∆œ¼ć˝È×
¼ć=¼ÁL˝È¼ćÈš²=˝œ¼ćÞ=þœ¼ćœ=ş₣œŽ=³›¼ć¼þÂ²=ŠœŞć=²œI=þœ¼ćœ=ö›₣˝=ÈöÞÌ¼ć=È²þÚÈn=ş₣œŽ=³›¼ć¼þÂÈ²¼ć=›¼È¼ćœ¹Ì⁄KKK=›˝Å=₣œ˝Âş=³›
¼ć¼þÂÈ²=›¼ª…œş=˝¼ćÈþ²I=˘˛²=È¼aÈŠ=−œ˝Èğ=›þ›²=È×˛Èþ²=È×Èİ=şÔˇ›ðþ=ö›₣˝±˝₣ÂŠœ¼ćÌ¼ćœ=ĆÈŞć=ÝıÈðÈš=Ûœ¼ć=˘˝=₣œ›½ŞćœI=ş„›¼
¹œÈ¾œˇÌ=ÈöÞÌ⁄=þœ¼ć=È²þœ¼ćœ=×„²ÌÂ›þˇ¦∑ƒ=¨₣þœÈğœ¾ÌI=È³İœ×œ¼ć=›¼πø¼ÌJ¼ćœ=ĆÈ_š²=ş¼ć˝œ¼ćÌ=Û−Â³„«§I=Û˝₣ÂÞÁ=˝₣ÂŠœ¼ćÌ¼ćœ=Û¹Áœ³˝
⁄=›þ›²=şó¼þ=æ=ĆıÈ∑ƒĆœ¼ć=şÔÈİœ¹²=˝¼ćÈþ²∞∞⁄=˘²›Ž˚=Ş›×=Û¼ÈĆ›ğþ=³××›ğþ=₣œ²„ĞÈ×¼ć=₣È¹Á=˘þÐ„˝„=Ûœo›¼ª…œş˚=Žœ›ˇÈŞć=È
þœÈğ=›¼È×İÌ=ş¼ć˝œ¼ć=¼œ=¼rŽœ›þ˝=şÔƒ∏œ=þœÈþ=˛„›İ=ĆÈ¼=²œ=›²õŞćĆı⁄=›˝Å=˘²›Ž˚=JÈ˝=³„È¼ćœ³„›¼ć=›²Şći~Þ=˝¼ćÈþ=þœ¼ćœ=²œ˚=³œ
¼ćÈþ=³œÈ¼ć⁄=˘²›Ž˚=˘₣²=˘˝›Ð=È¨p=≥Siteµ=ÈŞ˛œÈ²=›¼›¾á≈=³¼ćƒ³¼ć›¼È¼ćœ¹Ì=İ›jÆ¼ć=×›Ü=Ðœ²œÐœ›²=Šğœ=şó¼⁄=ŠğœÐœĆı=ƒ¬œ¾œ›
¼˝⁄=›¼È×İÌ=¼ćœ«§∂=¼œ=ş¼ć˝œ¼ćI=¼rŽœ›þ˝=şÔƒ∏œ=≥MNCµ⁄=şœ√¯œŽÁ¼œ×Ì=İ›jÆI=³„a›Ž³›þI=ÛœĆı=˘₣=˘½I=˚Şćœ©Â=¼Áœ†I=WTO, 
›ş=ÛœĆı=˘J¼ć=₣Èþœ=ÈˇœÈŞćàœ=şÔƒ∏œ=È−È˝=è≠=˝È¼ć=ˇœÖÌ¼œ×ÌI=¼œ₣³i∏Ì=˝₣ÌÂ=₣œ˝Âş¼œ×Ì=¼„›uŽÌ¼ÌI=Ýıj¼ć=Ûœ¹„›²˝=¾œ¼²œŞć=Ýıw„u=
¼Á›jÆ=¼œ=Èˇœ•ÌI=Ýı×œ¼ć²Ì›þ˝I=›Ćà„=₣„ş›ğ₣=¼œ=˛¦Ì«§œ²=È₣Íğ¼œ×ÌI=ˇÞþœ›i~˝=ÈŠþ²œ=ş√³á≈=₣œ²„ĞI=›¼πø¼Ì=²˝İœğ³i∏ÌI=¹₣Â›²¼ćÈ³
¨=₣œ²„ĞI=›²š˝=ş₣œŽÈş¼œŞć=Ûœˇ¦ĆÌ=Èğœ˝I=²œ¼ćÌ¼œ×ÌI=›²√≈¼ˇÂ=›²ÈŞć=¾œ¼„˝=×¼ć×ÌI=˘₣²›˝=›²š˝=Šœ˝›¼ć=˝¼ćÈþ=Ûœşœ=Ş„¼˝=J=Ş„¼
þÌ=JJJ=˘¼ć˝₣=ÛÈ²˝=İ›jÆ¼ć=Ðœ²œ=J=È³œÈÜ²=˚=×¼ć˝Ğœ˝›Ğ=Šğœ¼ć=È¨p=ĆÈþ=³œÈ¼ć˘²K=›ŽK=˚⁄=˘È˝˝ÐœÈþ=˘È˝˝=¹¼ćÈÞ¼ć=İ›jÆ
¼ć=π‘œ¹œ²ÁI=˝˛²˚=¼œ=˘˝œ›¹˝=İ›jÆ¼ćI=˝˛²˚=π‘œ¹œ²Á=¼×ğœŞćI=˝˛²˚=³¼ćƒ³¼ć=›¼È¼ćœ¹Ì=İ›jÆC›ğ¼ć=π‘œŞć=ş₣œ²=¨₣þœ⁄=ÛœÈˇ=È−
È˝=š˝=˝ÈĞ=ÛœÈš=ÛÈ²È˝Ćı⁄=½›à=J=›½›˝¼ć=˝₣È²Ćı=›˝š„⁄=›˝Å=˙ş¼=š˝I=½›à=Û²„şœÈ¼ćĆı=ÈŞ=˘²›Ž˚=Šœ›ğþ=ĆÈ¼=˘₣²=¾œ¼œ=
ÈšÈğ₣œ²„›Ğ⁄=Ćı›þĆœşÈ˝=›ð˝=˘þÐœŠpÆœ∑i₣Òğ˝I=›²Şć›i~þI=ş„³›¼ć˝›®þ=¾œ¼œ¼ć=›×²=ÈˇÈš⁄=è¹„=ÈŞ=Ýıj¼ć=Ûœ¹„›²˝=þÈjt=˘¼ć˝₣=
Û›²õŞćþœ¼ć=×„Jπ‘œ∑i=È˛œğœ=šœÜœ=J=šœÜœ=¾œşœ=J=¾œşœI=Èš×=J=¼rğI=ÛşL›þ₣Şć=Ćı›þĆœş=›Š∑iœ=C≠n=È³ÈŞćÈš=þœÈþœ=²Şć⁄=ÈˇaœÜœ
=²²˘₣²=ÛÈ²˝=₣œ˝Âş¼œ×Ì¼ć=¾œ¼²œÈþ˚=È×˛œ=ŞœÈ_š=İ›jÆCÈğœ¼ć=şÔŁœÈþ¼ć=Û›²›õþ=½ğ˝=È¼œžœ¼ć=ÈŠ«§œ⁄=Ćı›þĆœÈş¼ć=˘˝₣œ›p
˝=ÛÈ₣œŁ=›²Şć›þ¼ć=›¼¹œ²È˝=˘¼œ¼ć=˘˝Ð„=¾„Èğ=−œ˝œ=×¼ć˝œ¼ć⁄=˝œ¼ćÞ=¼œ∑ƒ¼Ðœ=Û›²ÈÞÂŞćI=Û›²È×ÂİÁ=³È−=Šğ₣œ²⁄=³Ò¼Â=J=›ƒ∏¼ćÌ˝Úþ=
Û›¾₣„˛=þœ¼ć=È²Ćı⁄=›¼›¾á≈=İ›jÆ¼ć=Ðœ²œ=J=È³œÈÜ²=›ƒ∏¼ć=˝È¼ć=È×Şć=þœ¼ć=›×˝‚=J=›²È×Âİ⁄ 
æ 
³›õ₣¼ÈL¼ć=ÛÈ²˝=¼œ₣³i∏Ì=π‘œŞćİ=π‘ªΩ=ÈþœÈğ²=˘²›Ž˚CÈğœ=›¼ª…œŞćÈ²¼ć=Šœ›ğ˝œİ›jÆC›ğ¼ć=¹œ₣œ¹¼ćœ⁄=³„a›Ž¼œ×Ì=›¼ª…œŞćÈ²¼ć=˘
¼ćœ=×œğœğ=₣œp⁄=›˝š„=›˝š„=˘²›Ž˚¼ć=È¨Èp=˝−œÐœ=şþÁ⁄=˘²›Ž˚=J=È×¼ć=₣È¹Á˝œ¼ć=›˝š„=›˝š„=İ›jÆ¼ćŠ›¼ćp=›¼ÈªøĞÞ˝¼ćÈğ=˘₣²=›
şuœÈ∑iĆı=È³aÍÈšœÈþ=ĆŞć=‰¼›˝⁄=˘=›²ÈŞć=ˇÈ¼ĞÞœI=Û²„şÖœ²I=Èğ˛œÈğ›˛=¼œ₣³i∏Ì=›İ›¼È¼ć=›˝š„=˝₣=ĆŞć›²⁄=›˝Å=˘²›Ž˚J¼ć=₣È¹Á=
ÛÈ²˝=›¼˝®=İ›jÆ¼ć=Ýı³›ƒ∏›þÈ˝=Ûƒ¬Ì˝œ¼ć=˝¼ćÈğ=¾„ğ=ĆÈ¼⁄=˙ş¼=İ›jÆ¼ć=Š›¼ćp=şœ₣œ›Ž˝¾œÈ¼=Ćı›þ¼œŠ˝I=şóœ¼²œ₣Şć⁄=þœ¼ćœ=π‘
¾„nJ›¼È¼ćœ¹ÌI=¼rn¼œ×ÌI=˝jÚÂn¼œÈ×¼ć=İpåI=½Èğ=ˇÞþi~=π‘şœÈ¼ć¼ć=³È¨=Û²„˝Òğ⁄=›˝š„=˘²›Ž˚=ÛÈ²˝=²þ„²=›¼ĞŞćÈ˝=þ„Èğ=¹È¼ćÈ
š=˘˝−œ=Èþœ=Ûƒ¬Ì˝œ¼ć=˝¼ćœ=ŞœŞć=²œ⁄=Û−ÂÎ²›þ˝=ÈİœĞÞ=˚=ÈöÞÌˇþ=›²³ÌÜ²È˝=₣œ˝Âş¼œ×=þ„Èğ=¹È¼ćÈš⁄=Ûœ¼œ¼ć=Ýıj¼ć=Ûœ¹„›²˝=
þjt=×₣²³ÌÜÈ²¼ć=˘₣²=ÛÈ²˝=È¨pÈ˝=ÝıÈá∫œ›Šþ=˝È¼ćÈš=ÈŞCÈğœÈ˝=₣œ˝Âş¼œ×=C≠n=È×Şć›²⁄=₣œ˝Âş¼œ×=ÈŞ₣²=ÈöÞÌşÔˇ¦œ₣=˝›₣
Ýı›²¶=³œ›ÐÂ˚=ÈÐ»Ý=ĆıÝı›²Şć²CÈğœ¼ć=˚³¼ć=›¼ÈİĞ=²Ž¼ć=È×Şć⁄=Ýıj¼ć=Ûœ¹„›²˝=×Ú›«§=Ûœ˝ĞÂÞ=˝È¼ćÈš=²þ„²=şœ₣œ›Ž˝=ÛœÈàœğ²=˘
¼Ô=˘²›Ž˚CÈğœ⁄=›¼ª…œŞćÈ²¼ć=₣È¹Á=×aœ›ÜÈŞć=˘²›Ž˚CÈğœ=π‘ªΩ=þ„ÈğÈš=₣œ²„ÈĞ¼ć=ŽÌ¼²=¼Ü=²œ=¼rŽœ›þ˝=şÔƒ∏œCÈğœ¼ć=₣„²œ½œ=¼Ü
=’=¼œŽœ¼ć=ş¼Âƒ¬=›¼ª…œŞćÈ²¼ć=›¼˝®=şó¼=²Şć=›˝=’=›şÈ²₣œ=›Ð›¾=J=È¼ć›Ý˚=J=şÔ¼œ×³p=J=Ćı²Ðœ¼ćÈ²Ð=J=¾œ¼ćŠ„Şćœğ=›¼ćŞćœ›ğ›Ð=›¼Wœ
³²=J=şÁœÈÐğœĆıÐJ=›¾›Ý˚=Èˇ₣=J=Ćı=È₣ğ=J=ŠÁœÈÐ¼ć=Žˇþ=ˇÞ=J=₣œ¹ÁÈ₣¼ć=˝„Ć˝=İ›jÆ=Ûœ¼ć=›¼³„ğ=¨₣þœþi~=›˝=Ûœ₣œÈ×¼ć=≠›Š=Šœ›
Ć×œ=þœ›ˇ×=şÔƒÚ∆›þÈ˝=şÚ›«§=˝È¼ć=ŠğÈ¼=’=₣œ²„ÈĞ¼ć=›²Žƒ¬=˚=ƒ¬ŞćÔİœ›şþ=şÔƒÚ∆›þ¼ć=Û›∑ƒn=›˝=þÈ¼=›¼³á≈’=˛œÈ×Á¼ć=˚³¼ć=þœ¼ć=¼Á¼Ć
œ¼ć˝œ¼ćÌ=Û›¹˝œ¼ć¼ć=¼Ü=²œ=›˝=˛œ×Á=J=¼Á¼şœŞćÌÈ×¼ć=ƒ¬œ−Â=¼Ü=’=¼ćœŽÎ²›þ˝=ÛœÈàœğ²È˝=C≠n=›×Èþ=›ˇÈŞć=²þ„²=şœ₣œ›Ž˝=ÛœÈàœ
ğ²CÈğœ=›˝=›Š¼ć˝œğ=Û¼ÈĆ›ğþĆı=È−È˝=ŞœÈ¼’=›ğLˇþ=˚=¾œĞœˇþ=‰¼ĞÈ₣Á¼ć=¼›ğ=π‘œ›∑i˝=₣œ²„ĞÈ×¼ć=ƒ¬œ›¹˝œ¼ćI=Ýı³Žœ›þÈ×¼ć=×œ
›¼=J=×œ˚Şćœ=₣È²œÈŞœˇ=³œÈ¼=›˝=È˝œ²˚=›×²=’=ŽğI=Ž›₣=˚=ŽLÈğ¼ć=şœÈ−=›²›¼Ü¾œÈ¼=Ž›ÜÈŞć=ÛœÈš=ÈŞş¼=₣œ²„ĞI=Şœ¼ćœ=È¼aÈŠ=Û



œÈš=˘¼ćĆı₣È¹Á=Şœ¼ćœ=¼Á¼Ćœ¼ć=˝¼ćÈš=˘È×¼ć=I=þœÈ×¼ć=ƒ¬œ−Â=˚=Û›¹˝œ¼ć=ƒ¬Ì˝Ú›þ=³œÈ¼=˝È¼’=þœÈ×¼ć=ÈŠÈŞć=È˝²=¼Ü=ĆÈŞć=È×˛œ=È×È¼=Ž
ğI=Ž›₣=˚=ŽLğ=›²ÈŞć=È¼ÈÜ=˚ðœ=¼œ›Þ›ŽÁ˝=ƒ¬œ−Â’=›¼ª…œŞćÈ²¼ć=²Ì›þ=Ş›×=Û¼œ¹=π‘›þÈŞœ›ˇþœ=þœĆÈğ=ÛœÈ₣›¼ć˝œ=˚=›¼¦ÈÐÈ²=›¼ŽÈ
²ş=ÛœÝıÐÈşœ›şÂÔ=›²ÈŞć=È˝œğœĆğ=È˝²’=›¼ª…œŞć²=ŠğÈ¼=Ûœ¼ć=Žœ›þ=J=¼ćœ«§∂˚=ÛœÈˇ¼ć=₣ÈþœĆı=şœ¼ÂÈ¾Í₣=−œ˝È¼=þœ=›˝=˝È¼ć=ĆÈ¼’=
›¼ª…œŞćÈ²¼ć=π‘›þÈŞœ›ˇþœŞć=³ÈÞÁ¼ć=CÞˇþ=₣œ²=ĆÈ¼=›¼ŠœŞÂ⁄=Şœ¼ć=₣œ²=Şþ=Ýıá≈þ=ÈşĆı=³ÞÁ=þþ=¼œŽœ¼ć=³œÈ¼I=₣„²œ½œ=ğ„ÐÈ¼⁄=›˝Å=
Ýœ¼ćÝıĆıÈ²¼ć=ÈŞœˇÁþÈ₣¼ć=ÝıwþÂ²=≥survival of the 
fittestµ=J=˘¼ć=˘Ćı=›¼ª…œ›Şćþ=þÈjt=×„¼ÂğÈ×¼ć=˝Ì=ĆÈ¼’=¼ÚuI=Ûş„ƒ∏I=π‘›þ¼ÖÌ=è¹„=²ŞćI=Şœ¼ćœ=ˇ¼ćÌ¼I=Û›İ›¨þI=π‘œ›∑i˝=₣œ²„Ğ=π‘›İ¨
Þ=J=¼›ZþI=π‘Ş„›jÆJ›²¼ć¨¼ćI=þ−œ˝›−þ=›²Š„=ŽœÈþ¼ćI=×›ğþI=›²√≈¼ˇÂ=²œ¼ćÌI=ÈŞÍ²˝₣ÌÂI=Ýı¾›ğLI=³−›İèI=ÝıwœÇI=˛œğ¹œÈ¼ć¼ć=ž„³›
Ü¼ć=₣œ²„ĞI=½„Ð³œÈþ¼ć=ÛşÔˇ›ðþ=Ć˝œ¼ćI=ÛşÔˇ›ðþ=ö›₣˝I=›šá≈₣Òğ=˝ÚĞ˝I=Û›×¼œşÌ’=þœÈ×¼ć=şœ₣œ›Ž˝=ş„¼ć¨œI=¾›¼ĞÁÈþ¼ć=›²¼ćœ
³jœ=È˝œ−œŞć=’=ƒ¬®=şZÈŞć¼ć=ş„×=˝È₣=Ş›×=₣¹Á›¼Èj¼ćĆı=₣œ−œŞć=ĆœþI=þœĆÈğ=˘ş¼=›²√≈›¼Èj¼ć=Ćœğ=˝Ì=ĆÈ¼’=³ÈÞÁ¼ć=CÞ₣œ²=˝×¼ć=
³œÈ¼=¾œğ=˝−œ⁄=›˝Å=Şœ¼ćœ=×ÌŁÂ=˝œğ=¹È¼ć=Èİœ›ĞþI=˘˝×œ=Ýı³›²È¼İI=ÈşĆı=ş¼=˝Ú›Ğπ‘¹œ²=ˇ¼ćÌ¼=þÚþÌŞć=›¼Èª…¼ć=È×İ=Èþœ=ÛœÈˇ=È−
È˝Ćı=›³›šÈŞć=³Üœ=þœÈ×¼ć=π‘Ş„›jÆ=›²√≈∑ƒÈ¼ć¼ćI=³„a›Ž=Ûœ¼ć=þœ¼ć=È₣¹œ=ÛœÈ₣›¼ć˝œŞć=¼ćäœ›²=ĆÈŞć=ŞœŞć⁄=þœ¼ć=È₣›İÈ²¼ć=₣œ²=›²Š„⁄=þœĆÈ
ğ=þœ¼ć=³ÈÞÁ¼ć=CÞ₣œ²=ÝıaŠ„=ĆÈ¼=˝Ì=˝È¼ć’=›¼ª…œŞć²È˝=›ŁÈ¼ć=˘ş¼=π‘ªΩ=›˝Å=è¹„=¼œ₣³i∏Ì¼ćœĆı=ÈþœÈğ²=›²I=ÛÈ²˝=˘²›Ž˚=J¼ć=₣È¹
Á=È−È˝=˘˝Ćı=π‘›þ¼œ×Ì=˝|=Èİœ²œ=ÈˇÈš⁄=ĆŞćÈþœ=›¼ª…œŞćÈ²¼ć=ş¼Â¼Áœ³Ì=ÛÈ?œ³œÈş¼ć=Žœğ=¼œ₣³i∏Ì=×ğ=È−È˝=˘²›Ž˚=ş˝Èğ¼ć=ˇ
ğœÈþĆı=˝›ð²=½aœş=ĆÈŞć=ÝıðÈ¼⁄=Ûœ¼ć=Èş˛œÈ²Ćı=ÈŞÍ−=ÛœÈàœğÈ²¼ć=şóœ¼²œ=Žá∫=›²È_š=ïÒÞ=Ûœ˝œÈ¼ć⁄=˘Ćı=₣„ĆÒÈþÂ=˘²›Ž˚=Ýıj¼ć=
Ûœ¹„›²˝=¾œ¼„˝I=²Şćœ=şœ₣œ›Ž˝=ÛœÈàœğ²=≥New Social 
MovementsµJJ˘ş¼=È−È˝=›¼Èª…¼ć=²œ²œ=π‘œÈ∑i=²þ„²=²þ„²=Ûœ˚ŞćœŽ=ÝıðÈš=³›õ₣Ì=Ûœ¹„›²˝þœ¼ć=π‘¾„n=˚=¨₣þœ¼ć=ƒ¬¼ćH³=ÛœŽ
=ÝıÈá∫œ›ŠþI=¾œ¼ćÌ=›İ®œŞć²=¼œŽœ¼ć=˚=›¼³Þ²=›¾›j˝=˘=×„›²Şćœ¼ć=›¼˝®=×„›²Şćœ=ˇÜÈþ=ĆÈ¼⁄=¼Ü=›İÈ®¼ć=¼×Èğ=ŠœĆı=ÈšœÐ=›İÈ®¼ć=›¼
˝œİ⁄=˝„›Ð¼ć=›İ®I=ˇ¦œ₣ÌÞ=›İ®I=ƒ¬=J=›²Ş„›jÆI=ƒ¬ŞćÔ¾¼ćþœI=¨₣þœ¼ć=›¼È˝ÑÌ˝¼ćÞ=π‘ÈŞćœŽ²⁄=¼Ü=¼Ü=¼aœ¹=²ŞćI=ŠœĆı=ÈšœÐ=¼aœ¹⁄=›¼ª…œ
ŞćÈ²¼ć=˝œðœÈ₣œ¼ć=₣È¹Á=˘˝Ðœ=¼Ü=π‘¼Þþœ=Ćğ=ÈĆœÈ₣œÈŽ²œğœĆıÈŽİœ²⁄=Ş›×˚=˘È˝=È×Èİ¼ć=şœÔƒÚ∆›þ˝=‰¼›ŠpÁÈ˝=₣œ−œŞć=È¼ćÈ˛=¼r
Žœ›þ˝=şÔƒ∏œ=›¼ª…ÈŽœÜœ=È¾œˇ=Èş=Î¼›ŠÈp¼ć=ˇğœ=›ÐÈ³=¹¼ćÈþ=¼œ¹Á⁄=È˝œ˝œÈ˝œğœ¼ćI=È³³›ş¼ć=›¼Wœ³È²=Ûœ›×¼œşÌ=₣œ²„ÈĞ¼ć=≠›Š=
J=şÔƒÚ∆›þ¼ć=ƒ¬Ì˝Ú›þ=ÛœÈš⁄=›˝Å=³ÞÁÐœÈþœ=ÈşĆı=È˝œ˝œÈ˝œğœ=›˝=È³³›şĆı⁄=₣œ›˝Â›²=ˇÞþi~È˝=Ćı¼ćœÈ˝I=Ûœ½ˇœ›²∑ƒœÈ²I=›ş›¼ćŞćœÈþI=
›˝Ýı¼œ=˚=Ýıj¼ć=È˝œ›¼ćŞćœŞćI=Ćı¼ćœ²I=Èğ¼œ²²I=›ğ›¼ŞćœŞć=¼ćäœ›²=˝¼ćÈþ=ÝıÈð=³ÈÜ=ÈğÈˇÈš=›¼ª…œŞćÈÈ²¼ć=₣œþ¼q¼ć¼ćœ⁄=π‘ÈŞćœŽÈ²=›²›
¼ÂŠœÈ¼ć=È¼œ₣œ¼ŞÂÞ=˝È¼ć=ÛşÔ˛Á=›²¼ćÌĆ=₣œ²„ĞÈ˝=ĆþÁœ=˝¼ćÈþ˚=þœ¼ć=ÛœÐ˝œÈ¼=²œ⁄=₣Áœ˝ÈÝœ²œÈ©¼ć=›ŠÈ˝²=ðÁœÔ=›ŠÈ¼œ˚I=₣œ›˝Â²=J=
Ûƒ~=È˝È²œI=¼„Èİ¼ć=₣ÈÝÈğ=ˇÞþi~=˚=ƒ¬œ¹Ì²þœ=È¾œˇ=˝È¼ćœI=˘ÈşœI=›¼ª…œ›Şćþ=Ć˚⁄=˘Ćı=ÈĆœÈ₣œÈŽ²œĆıÈŽİÈ²¼ć=›¼≠Èu=Ýıj¼ćÛœ¹„›²
˝=¾œ¼¹œ¼ćœŞć=Û²„π‘œ›Þþ=ĆıÈŽİÈ²¼ć=›¼≠Èu=Ýıj¼ć=Ûœ¹„›²˝=¾œ¼¹œ¼ćœŞć=Û²„π‘œ›Þþ=˘²›Ž˚=˝₣ÂÌ¼ćœ=ÈŞ=¼œ₣³i∏ÌÈ×¼ć=³œÈİ=×aœÜœÈ¼
²=Èş=şóœ¼²œ=›˝Å=›×²È˝=›×²=Ýı@Xğ=ĆÈŞć=ÝıðÈš⁄=¼œ₣³i∏Ì=³›õ₣¼ÈL˚=ÈŞ=›¼ª…œŞć²=Ûœ₣¼ćœ=˘˛²=È×˛›š=þœ¼ć=π‘¹œ²=Šœ›ğ˝œ=İ›
jÆ=Ćğ=›¼ª…œ›Şćþ=³„a›Ž=≥Global 
capitalµ⁄=Ûœ½ˇœ›²ƒ∏œ²=˚=Ćı¼ćœÈ˝¼ć=Ş„uI=È˝œ›¼ćŞćœI=›ş›¼ćŞćœI=Ćı¼ćœ²I=›˝Ýı¼œ¼ć=ÝıÈsÈİÁ=r₣›˝=È×˛œŞć=˘Ćı=›¼ª…œŞćÈ²¼ğπ‘ÈŞćœˇ=›¼È
İĞ=¾Ò›₣˝œ⁄=›¼ª…œŞćÈ²=›²ÈŽ¼ć=ƒ¬œ−Â=¼œ¹œ=È³Èğ=˘˝₣œp=ş„³œ¼ć=³œ˚Şćœ¼ć=₣œ›˝Â²=Ş„jÆ¼ćœ«§∂=ÈŠœ˛=¼„ÈŽŁ„È₣œÈ¼=˘˝−œ=¾œ¼œ¼ć=È˝œÈ²œ
=˝œ¼ćÞ=ş›þÁĆı=È²Ćı⁄=›˝Å=˘¼ć=şœÈ−=şœÈ−=˘Ðœ˚=È¼œžœ=×¼ć˝œ¼ć=ÈŞ=˘Ćı=›¼ª…œŞćÈ²=›¼ª…œ›Şćþ=³„a›ŽI=¼rŽœ›þ˝=³„a›Ž=ş¼ÐœĆı=¼ğπ‘È
ŞćœÈˇ¼ć=˚³¼ć=›²¾Â¼ć=˝È¼ć=È²Ćı⁄=˘˝Ćı=şœÈ−=Èş=₣œ²„ÈĞ¼ć=₣²²J≠›ŠI=şÔƒÚ∆›þI=Šœ›Ć×œ=Û¾œ¼=È¼œ¹I=˝œ₣²œ=J=¼œş²œI=ƒ¬πΩ=›²₣Âœ²=˝È¼ć
⁄=¨₣þœ¼ć=È³šÈ²=İœ›şÈþ¼ć=ş√³›j=›²₣ÂœÞ=˝È¼ć⁄=ÈˇaÈ−=ÈþœÈğ=₣þœ×İÂˇþ=Ûœ›¹³þÁ=≥Ideological 
hegemonyµ⁄=ˇ¦œ₣›İ¼ć=þÈjt=Ûœ₣¼ćœ=˘¼ć=›Šjœ˝ĞÂ˝=¼Áœ˛Áœ=³œĆı⁄=ÈĆ›Ž₣œ›²È˝=¼œ×=›×ÈŞć=¼ğπ‘ÈŞćœˇ=¼œ=π‘¾„n=≥deminationµ
=ƒ∏œŞćÌI=₣Ž¼„þ=˚=şœöŞćÌ=ĆŞć=²œ⁄=¼œłœğÌ¼ć=Ûœ˝œÿœ=˚=ƒ¬πΩ=ÛœŽ=ÛÈ²˝ÐœĆı=›¼Wœ³²I=›Ð›¾I=›şÈ²₣œI=È˝¼ğ›Ð›¾¼ć=₣œ¹ÁÈ₣=³ÞÁ›¾
›j˝I=³›õ₣Ì=Ûœ¹„›²˝þœ¼œ×ÌI=Ýıá≈Şć²›²¾Â¼ćI=›İ®œŞć²₣„˛ÌI=È¾œˇ¼œ×Ì=ĆÈŞć=ÝıÈðÈš⁄=Ûœ¼ć˚=³ÞÁI=Ûœ¼ć˚=È¾œˇI=˝œğœ¼ć=›Ð›¾I=›½¦ŽI
=ž˝žÈ˝=È₣œÐ¼ć¼œĆı˝I=Š˝ŠÈ˝=ˇœ›ÜI=›¼ğœş¼rğ=½îÁœÐI=˚Şćœ›İÔ=È₣›İ²I=˘K=›ş⁄=˘CÈğœ=₣œÈ²Ćı=Ýıá≈þ₣œÈ²¼ć=ŽÌ¼²I=Şœ³È²¼ć=ÝıÊ
˝ĞÂ⁄=˘CÈğœ¼ć=₣È¹ÁĆı=ŽÌ¼È²¼ć=şœ−Â˝þœI=Û−Â³ÒÞÂþœ⁄=³„a›Ž¼œ×Ì=¼œŽœ¼ć=˚=›¼ª…œŞć²=˘Ćı=ŽÌ¼²È¼œ¹È˝=Ûœ₣œÈ×¼ć=₣È¹Á=şÔpÆœ›₣þ=
˝¼ćÈš⁄=³›õ₣¼ÈL=ˇþ=OS=¼šÈ¼ć¼ć=¼œ₣½¦ÈhÐ¼ć=›²¼ć¼›_šá≈=İœş²=şÈjt˚⁄=π‘−œˇþ=ş¼ć˝œ¼ć₣„˛Ì=›²¼ÂœŠ²ş¼Âƒ¬=¼œ₣½¦ÈhÐ¼ć=È²þœÈ×¼
ć=ş„Šþ„¼ć=ş„›¼¹œ¼œ×Ì=ÈžœğœÈþ=³„a›Ž¼œ×=J=›¼È¼ćœ¹Ì=¼∑ƒœ³Šœ=¹œ¼ćĆÌ²=ÛœÜ√¬¼ć³ÒÞÂ=Èªøœˇœ²=ÈŞ₣²=ÛœÈš=Èþ₣›²=È¾œˇ¼œ×Ì=ŽÌ¼²È¼œ¹
˚=Èş˛œÈ²=¼r=È¨Èp=³Ú•È³œĞ˝þœ=ğœ¾=˝È¼ćÈš⁄=Û²Á›×È˝=³„a›Ž¼œ×Ì=›¼ª…œŞćÈ²¼ć=½Èğ=›ĆÈşÈ¼=¼Ö=˝œ¼ć˛œ²œ¼ć=¼r=ö›₣˝=ÛœoĞœ
þÌ⁄=þœÈ×¼ć=ƒ~ÌI=›İè=J=ş∑iœ²=Û²œĆœÈ¼ć=₣¼ćÈš⁄=ÛœşÈğ=ÛœŽÈ˝¼ć=›¼ª…œŞćÈ²¼ć=şÈL=Ž›ÜÈŞć=ÛœÈš¼„Èİ¼ć=ÛœÈ₣›¼ć˝œI=¼rŽœ›þ˝=şÔ
ƒ∏œCÈğœI=˘˝ÈŠ›ÐŞćœ=³„a›Ž¼ć=Ûœˇ¦œş²I=›¼ª…¼Áœ†I=şœ√¯œŽÁ¼œ×I=²Şćœ=Ýı³›²È¼İ¼œ×=ÛœĆı=˘₣=˘½=˚=şÈ¼Âœ³›¼ć=W. T. 
O.⁄=Û−ÂÎ²›þ˝=˚=ÈöÞÌˇþ=ÈİœĞÞI=³„a›Ž¼œ×Ì=ğ„|È²¼ć=˘Ćı=›¼ª…¼Áœ³Ì=ÛœÈŞćœŽÈ²=×›¼ć{=ö₣ŽÌ¼Ì=₣œ²„ÈĞ¼ć=π‘›þ¼œÈ×=ÈŞ=pÆ₣İ=æ=²
þ„²=İ›jÆşZœ›¼ćþ=ĆÈ¼=˘˝−œ=¼ğœĆı=¼œrğÁ⁄=π‘−œˇþ=¼œ₣³i∏Ì=ÛœÈàœğÈ²=¾aœÐœ=şÚ›«§=ĆÈŞćÈš=›²õŞćĆı⁄=›˝Å=›¼ª…œŞćÈ²¼ć=Û−Â²Ì›þ
¼ć=¾Şćœ¼Ć=³›¼ćÞœÈ₣=þÚþÌŞć=›¼Èª…=×œ›¼ć{˚=ĆœĆœ˝œ¼ć=¼Áœ³˝þ¼ć=ĆÈŞć=ÝıðÈ¼⁄=ğ¨ğ¨=ö›₣˝=˚=˝ÚĞÈ˝¼ć=È¼˝œ¼ćnI=¼„¾„¨œ=ÈöÞÌşÔ



ˇ¦œÈ₣=ÈŽœŞćœ¼ć=Ûœ²È¼=˘Ðœ=Ûœİœ=˝¼ćœÐœ=Ûœ¼ć=ƒ¬πΩ›¼ğœş=²Şć⁄=Ćı›þ=₣È¹ÁĆı=þÚþÌŞć=›¼Èª…¼ć=ÛÈ²˝=È×Èİ=šaœÐœĆıI=È¼˝œ¼ćnI=₣ÒğÁ¼Ú›uI
=₣Ž„›¼ć=Ć∂œÈş¼ć=›¼≠Èu=¹₣ÂŁÐI=›¼È¨œ¾=ÛœÈàœğ²š›ÜÈŞć=³ÜÈš⁄=¾œ¼ćþ=˚=³›õ₣¼L=þœ¼ć=¼Á›þpÆ₣=ĆÈþ=³œÈ¼ć=²œ⁄=³›õ₣¼ÈL=¼œ
₣½¦hÐ=ş¼ć˝œ¼ć=¨₣þœşÌ²=−œ˝Èğ=›˝=ĆÈ¼=Èş=Èþœ=›¼ª…œŞćÈ²¼ć=³„a›Ž¼œ×Ì=ÈİœĞÞÈ˝=Èð˝œÈþ=³œ¼ćÈ¼=²œI=¼¼ćÔˇ×ÌÈþ=−œ˝Èþ=ÈˇÈğ=
þœÈ˝=›¼ª…œŞćÈ²¼ć=Şi~=ĆÈŞć=ÝıðÈþ=ĆÈ¼⁄=½Èğ=³›õ₣¼ÈL˚=×œ›¼ć{Á=˚=È¼˝œ¼ćÈn¼ć=›¼≠Èu=Û›ŠÈ¼ćĆı=ˇÈÜ=ÝıðÈ¼=þÌ¼¦=ÈöÞÌşÔˇ¦œ₣⁄=
˘Ćı=³›¼ćÈπ‘›¨þÈ˝=₣œ−œŞć=È¼ćÈ˛=Ûœ₣¼ćœ=¾œ¼Èþ=ŠœĆı=˘˝=²þ„²=È₣ğ¼ÖÈ²¼ć=˝−œ⁄=ÈöÞÌşÔˇ¦œÈ₣¼ć=şœÈ−=²þ„²=şœ₣œ›Ž˝=ÛœÈàœğ
²CÈğœ¼ćI=¼œ₣³i∏Ì=×Èğ¼ć=şœÈ−=˘²›Ž˚¼ćI=šaœÐœĆıJ›¼È¼ćœ¹Ì=›¼È¨œÈ¾¼ć=şœÈ−=³›¼ćÈ¼İ=şÔ¼ćƒ∆¨Þ=ÛœÈàœğÈ²¼ćI=₣œ˝Âş¼œ×Ì=þÈjt¼ć=
şœÈ−=Ýıj¼ć=Ûœ¹„›²˝=¾œ¼²œ¼ć⁄=
æ=
şÈàĆ=È²Ćı=˘₣²›˝=¼œ₣½¦hÐ=J=İœ›şþ=³›õ₣¼ÈL˚=È¼İ=›˝š„=₣œ²„Ğ=π‘Š›ğþ=¼ćœŽÎ²›þ˝=×ğC›ğ¼ć=˝œŞÂ˝ğœÈ³=¼Ìþöu⁄=π‘−œ›ş
u=¼ćœŽ²Ì›þÈþ=˘₣²›˝=›²¼ÂœŠÈ²=ÛÔİ=›²Èþ˚=ÛÈ²È˝=Û²œˇ¦ĆÌ⁄=˝ÔÈˇ¦ş=›˝=þÚÞ₣ÒğI=˘₣²›˝=¼œ₣³i∏Ì=×ğCÈğœ¼ć=˚³È¼ć=ÛÈ²˝=
Ûœƒ∏œ=Ćœ›¼ćÈŞćÈš⁄=₣œž˛œ²=È−È˝=ş„ä=˚=ˇ¾Ì¼ć=₣„ş›ğ₣=J=›¼ÈwĞÈ˝=˛„a›ŠÈŞć=Ýıˇ¦=›Ćà„şœ√ñ×œ›Şć˝=›¼ª…=›Ćà„=³›¼ćĞ×=Ûœ¼ć=›¼ÈŽ›³=
ş₣−Â²=¼œÜœÈ²œ¼ć=ÈŠ«§œ=˝È¼ćÈš⁄=ş¼=›₣›ğÈŞć=³›õ₣¼ÈL=¼ćœŽÎ²›þ˝=×ğCÈğœ¼ć=ÈŞ=›²ÈŽÈ×¼ć=ş„›¼¹œ¼œ×I=ˇ×Ì¼ć=Èğœ¾I=¹œàœ¼œ›ŽI
=È¾œÐ=J=ş¼Âƒ¬=¼ćœŽ²Ì›þI=×ğÌŞć=şÔ˝ÌÞÂþœ=˚=ƒ¬Ž²È³œĞÞ=ÈšÈÜ=›²³Ì›Üþ=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=ŽÈ²Á=ş›þÁĆı=›˝š„=˝¼ćÈ¼=Èş¼ć˝₣=Ûœİ
œ=Ûœ¼ć=È¼›İ=Èğœ˝=˝È¼ć=²œ⁄=¼ćœŽÎ²›þ˝=×Èğ¼ć=şœ₣Á²Ì›þ¼ć=π‘›þ=öuœ=˝Ćı’=ŞþĆı=³›¼ć_šá≈=×„²Ì›þ₣„jÆ=×ğÌŞć=²Ì›þ¼ć=˝−œ=¼ğœ=ÈĆœ
˝=²œ=È˝²I=¼ćœŽ²Ì›þÈþ=ƒ¬_šþœ=È˝œ−œŞć’=Ž²şœ¹œ¼ćÈÞ¼ć=şÈL=³œ›ÐÂ¼ćI=È²þÚ¼ÚÈà¼ć=şÈL=şœ¹œ¼ćÞ=˝₣ÌÂÈ×¼ć=I=³œ›ÐÂ=Ûœ₣ğœþÈi~¼ć=şœ
È−=ÛşÔˇ›ðþ=₣œ²„ĞÈ×¼ćI=Ýı_Š=˝›₣›Ð¼ć=şœÈ−=²ÌŠ„=þğœ¼ć=˝›₣›ÐCÈğœ¼ć=È˝ÑÌŞć=È²þœÈ×¼ć=şÈL=ÈŽğœ=˚=ÛœZ›ğ˝=È²þœÈ×¼ć=şĆ›
ŽŞćœ=π‘þÁ¨I=ş¼ćœş›¼ćI=ÛşÈ†œŠ=˚=¼œ¹œĆÌ²=È×˚Şćœ=È²˚Şćœ=ŠÈğ=˝Ćı’=Ž²ˇÈÞ¼ć=π‘›þ›²›¹=¼Èğ=þœ¼ćœ=›²ÈŽÈ×¼ć=×œ›¼=˝¼ćÈğ˚=Ž²
ˇÈÞ¼ć=π‘›þ=þœÈ×¼ć=×œŞć¼uþœ¼ć=›ŠĆÆ=È₣Èğ=²œ⁄=³œ›ÐÂCÈğœ=π‘˝Ú›þˇþ=¾œÈ¼Ćı=˘þ=İÚÿğœ³¼ćœŞć²=ĆÈþ=ŠœŞćI=˘˝¹₣ÂÌþœ=˙˝Á₣þ=˚=
ş₣şjt=Š›¼ćp=›²ÈŞć=˘þ=ˇ¼ÂÈ¼œ¹=˝È¼ćI=›²ÈŽÈ×¼ć=₣þœ×İÂˇþ=›¼èuþœ¼ć=¼ÜœĆı=˝È¼ćI=₣þ³œ−Â˝ÁÈ˝=ÈŠÈ³=ÈŞÈþ=ŠœŞćI=ÈŞ=›¾á≈þœ=˚=
³œ−Â˝ÁÈ˝=þœ¼ćœ=₣ŞÂœ×œ=›×Èþ=˝„›|þ⁄=Ýıj¼ć=Ûœ¹„›²˝=¾œ¼²œŞć=ÈŞ=›¾á≈nÈ˝=˘þ=C≠n=È×˚Şćœ=ĆÈŞć=−œÈ˝=þœ¼ć=˘˝Ðœ=¼Ü=˝œ¼ćÞ=₣œ
˝Âş¼œ×Ì=³œ›ÐÂCÈğœ¼ć=˙˝Á=›²ÈŞć=Ûœ›×È˛Áþœ¼ć=π‘¼Þþœ=Žá∫=›²ÈŞćÈš=¼Èğ=Ýıj¼ć=Ûœ¹„›²˝þœ=›¼ª…œş=˝È¼ć²⁄=˘₣²=›˝=¼œ₣³i∏Ì=×ğ=›
²ÈŽÈ˝=ş¼ÈŠÈŞć=ˇÞþœ›i~˝=¼Èğ=×œ›¼=˝È¼ć=þœ¼ć=₣È¹Á˚=È×˛œ=ŞœÈ¼=¼r=ƒ¬È¼ć¼ć=Ýı³›ƒ∏›þÈ˝=Ûƒ¬Ì˝œ¼ć=˝¼ćœ¼ć=π‘Şćœş⁄ 
æ 
¼œ₣³i∏Ì¼ćœ=›¼ª…œŞćÈ²¼ć=˝„½ğ=›²ÈŞć=˝œŞÂ˝¼ćÌ=›¼È¼ćœ›¹þœ=˚=ÛœÈàœğ²=ˇÈÜ=ÈþœÈğ²=›²⁄=¼¼ćÔ=È²Ćœþ=ˇþœ²„ˇ›þ˝=þaœÈ×¼ć=¼Áœ˛Áœ=
˚=›¼¼Ú›þ¼ć=³¼ć=›¼¼Ú›þ×œ²⁄=³›õ₣¼ÈL=þ−Áπ‘Ş„›jÆ¼ć=›¼˝œİ=ŁÈÐÈš⁄=þœ¼ć=½Èğ=Û®=›˝š„=²þ„²=È¨Èp˝œÈŽ¼ć=ş„ÈŞœˇ=È¼ÈÜÈš⁄=›˝
Å=Û²Á=È¼İ=›˝š„=È¨Èp=˝œÈŽ¼ć=ş„ÈŞœˇ=ş†„›Šþ=ĆÈŞćÈš⁄=Û›½Èş=˝œ¼ć˛œ²œŞć=˘˝›Ð=˝›√³ÝıÐœ¼ć=¼şœÈ²œ=ĆÈğ=Èş˛œÈ²=˘˝Ž²=²þ
„²=˝›√³ÝıÐœ¼ć=Û³œÈ¼ćÐœ¼ć=Šœ˝›¼ć=³œÈ¼⁄=ƒ¬¾œ¼þĆı=Ûœ¼ć=ÈŞ=NM±NO=Ž²=È˝¼ćœÞÌ=¼œ=ö›₣˝=˝œŽ=˝¼ćþ=þœÈ×¼ć=˝œŽCÈğœ=˝›√³Ý
ıÐœ¼ć=˝È¼ć=È×È¼⁄=½Èğ=Èşş¼=ÈğœÈ˝¼ć=šaœÐœĆı=Û¼¹œ›¼ćþ⁄=þœšœÜœ=›¼ª…œŞćÈ²¼ć=þ−Á=π‘Ş„›jÆ=³›õ₣¼ÈL¼ć=₣œ²„ÈĞ¼ć=şœ₣œ›Ž˝=˚=¾œ¼
œ×İÂˇþ=şœÔƒÚ∆›þ˝=˚=›Š∑i²ˇþ=È¨Èp˚=ÛÈ²˝=ş„×Ò¼ćπ‘şœ¼ćÌ=³›¼ć¼þÂ²=ŁÐœÈ_š⁄=ş√ñ›þ=˘˝›Ð=›¼˛Áœþ=Ćı›\›²Şćœ›¼ćÔ=˝ÈğÈŽ¼ć=Û
¹Áœ³˝È×¼ć=ÈĆœÈ¶Èğ¼ć=ˇ®=è²›šğœ₣=JJ=›˝¾œÈ¼=³œÈİ¼ć=ŁÈ¼ć¼ć=şĆ˝₣Ì¼ć=şœÈ−=ˇ®=²œ=˝È¼ć=˘˝Ž²=þaœ¼ć=Û¼ş¼ć=ş₣ÈŞć=›²ÈŽ¼ć=
ŁÈ¼ć=pÆ₣œˇþ=˝›√³ÝıÐœ¼ć=ŠÁœÐ=˝È¼ć=ŠÈğ²⁄=˘Ćı=›²ÈŞć=π‘Š›ğþ=¼œ₣³i∏Ì=×ğCÈğœ¼ć=¾œ¼²œ=˛„¼Ćı=Û²„¼Â¼ćI=˘˝ÈŁÈŞćI=¼∑ƒœ³ŠœšÈ˝¼ć
=¼œĆıÈ¼ć=¾œ¼²œ=þaœÈ×¼ć=È²Ćı⁄=þœĆı=˘ş¼=şœ√¯œŽÁ¼œÈ×¼ć=ŠpÆœ∑i=¼ÈğĆı=þaœ¼ćœ=˛œğœş⁄=Šþ„›×ÂÈ˝=›¼ª…œŞćÈ²¼ć=½Èğ=˝œ¼ć˛œ²œŞć=ğ˝=Ûœ
ÝıÐI=›¾=Ûœ¼ć=˘ş=›˝Ô¼œ=ÈˇœÈ©²=ĆÁœÝÈİ˝I=šaœÐœĆı⁄=ş¼ć˝œÈ¼ć¼ć=¾þ„Â›˝=¼Ö⁄=Ćœş³œþœğI=Ýœ˝I=³›¼ć¼Ć²I=˚Ğ„¹I=›Š›˝ÊşœI=¼ćœ«§œŞć
j=›İ®I=¼Áœ†I=Ćı²›ş˚È¼ćâI=ÈÐ›ğ˝₣I=ĆœÝı›ŽÔ=ş¼Âp=È¼ş¼ć˝œ¼ćÌ˝¼ćÈÞ¼ć=ÝıÈ×Áœˇ⁄=ĆœŽœ¼ć=ĆœŽœ¼ć=₣œ²„ÈĞ¼ć=˝₣ÂŠ„Á›þI=Ðœ˝œ=¼ÁŞć=˝È
¼ć=ŠÈğÈš=È˝ÈÑ¼ć=›¼ÈŽ›³¼ć=ÈŽœÐ=ş¼ć˝œ¼ć⁄=˘ş¼=ÛÈ²˝=›˝š„ÛœÈˇ˚=›šğ⁄=þÈ¼=˘˛²=þœ=şœ₣œ›Ž˝=˚=₣þœ×İÂˇþ=‰¼¹þœ=›²ÈŞć=
Ûœo›¼ª…œş=¾È¼ć=ÈŞÍ›jÆ˝þœ¼ć=×œ›¼=þ„Èğ=Ýı³›ƒ∏þ⁄=Ûœ×İÂˇþ=Èş=‰¼¹þœ=‰²›þ˝=ş₣−Â²I=ÈŞÍ›jÆ˝þœ=˚=²ÁœŞÁþœ=ÈŽœˇœÈ_š=›¼ª…œŞć
²⁄=Û−Š=³›õ₣¼ÈL¼ć=È˝œÈ²œ=¼ćœŽÎ²›þ˝=×ğĆı=˘=π‘ÈªΩ=Ćı›þ¼œŠ˝=›¼˝®=›˝š„¼ć=şÖœ²=›×Èþ=˘˛²˚=³ŞÂ∑i=È³È¼ć=˚Èð=›²⁄=₣œ²„ÈĞ=
π‘şœ›şu=¼œ₣³i∏œ¼ć=È−È˝=π‘þÁœİœ=Ûœ¼ć=˝È¼ć=²œ⁄=
æ=
π‘−œˇþ=¼ćœŽÎ²›þ˝=×ğCÈğœ¼ć=ş√³È˝Â=³›õ₣¼ÈL¼ć=şœ¹œ¼ćÞ=₣œ²„Ğ=Èþ₣²=öuœ¼œ²=²²=È₣œÈÐĆı⁄=¨₣þœşÌ²=¼œ₣³i∏Ì=×ğC›ğ=›¼
ÈİĞþ=π‘−œ²=×ğ=›ĆÈşÈ¼=›ş›³ÛœĆı=≥˘₣µJ=₣œþ¼q›¼ćI=¨₣þœ¼ć=˘˝ÈŠ›ÐŞćœ=₣œ›ğ˝œ²œ=È¾œˇ=˝¼ćœIş˝Èğ¼ć=˚³¼ć=˝þÚÂn=½ğœÈ²œ¼ć=
þaœÈ×¼ć=ÝıÊşœĆ⁄=ÛÈ²È˝=˘˝−œ=¼Èğ=È½ÈğÈš²⁄=ÈŞ=ÛþÌÈþ=˝ÔÈˇ¦ş=ÈŞ¼ć˝₣=¨₣þœ¼ć=₣×₣j=›šğ=ÛœŽÈ˝=×ÌŁÂ=OS=¼š¼ć=¨₣þœŞć
=È−È˝=›ş›³˘₣=È²þÚn˚=þœ=›˝š„=˝₣=²Şć⁄=Şþ×Ò¼ć=şó¼=›¼È˝Ñœ›Şćþ=˝¼ćÈþ=ĆÈ¼⁄=È˝ÈÑ¼ć=Ýıˇ¦=şœ√ñ×œ›Şć˝þœ¼œ×Ì=›¼ÈŽ›³=Ûœ¼ć=
þœ¼ć=¹₣Â¹¼ćœ=˘=¼ćœÈŽÁ¼ć=þÚÞ₣ÒÈğ¼ć=È−È˝=¼œ₣³i∏Ì=×ğÈ˝=Ş›×=ƒ¬þi~=¼ćœŽ²Ì›þ=˝¼ćÈþ=ĆŞć=þœĆÈğ=þœÈ˝=Ýıj¼ć=Ûœ¹„›²˝=¾œ¼²œ¼ć=ş
œÈ−=Ûœ×œ²π‘×œ²=˝¼ćÈþ=ĆÈ¼⁄=Ûœ¼ć=ÈşÈ¨Èp=˘²›Ž˚CÈğœ¼ć=şœÈ−=ÈŞœˇœÈŞœˇ=ˇÈÜ=Èþœğœ=π‘ÈŞćœŽ²⁄=³œ›ÐÂ=¼œ=ÈÐ»Ý=ĆıÝı›²ŞćÈ²¼ć=



₣Èþœ=π‘−œˇþ=¼œ₣³i∏Ì=şÔˇðÈ²¼ć=¼œĆıÈ¼ć˚=¾œ¼Èþ=ĆÈ¼I=˘²›Ž˚CÈğœ=şÔˇ¦œÈ₣¼ć=ÈŞ=²þ„²=È¨Èp=≥siteµ=şÚ›«§=˝È¼ćÈš=Èş˛œÈ²=ş
›pÆŞć=ĆÈþ=ĆÈ¼⁄=π‘−œ›şu=˚=ˇþœ²„ˇ›þ˝=¼ćœŽÎ²›þ˝=şÔˇðÈ²¼ć=¼œĆıÈ¼ć=²þ„²=şœ₣œ›Ž˝=ÛœÈàœğ²C›ğ=ˇÈÜ=ÝıðÈš⁄=²œ¼ćÌ¼ć=Û›¹
˝œ¼ć=›²ÈŞć=›ğLÎ¼ĞÈ₣Á¼ć=›¼≠Èu=Ûœ˚ŞćœŽ=ÝıðÈš⁄=³›¼ćÈ¼İ=×ÒĞÈÞ¼ć=›¼≠Èu=³›¼ćÈ¼İ¼œ×Ì=ÛœÈàœğ²=ŠğÈš⁄=İë×ÒĞÞ=›²ÈŞć=³›õ₣
¼ÈL=˝₣=ğÜœĆı=ĆŞć›²⁄=˛¼È¼ć¼ć=˝œˇÈŽ=Ûœ₣¼ćœ=˘=ğÜœĆıÈŞć¼ć=π‘−₣=İĆÌ×È×¼ć=˝−œ=ÈŽÈ²›š⁄=›˝š„=›˝š„=˘²›Ž˚=˝ğ˝œþœ=˚=Û²Á=
İĆÈ¼ć=×ÚİÁ×ÒĞÞ=È¼ćœÈ¹=ş›pÆŞć⁄=È×˚ŞćœÈğ=ş„à¼ć=š›¼=Ûaœ˝œI=ş¼„ŽœŞć²I=¼œˇœ²I=½„ğˇœš=È¼ćœ³²=˘ş¼=˝œŽ=˝¼ćÈš=È˝Ýı=È˝Ýı⁄=È³
Ð»Èğ¼ć=È¹aœŞćœI=˝œ¼ć˛œ²œ¼ć=ˇÁœş=ş√³È˝Â=şÈŠþ²=˝¼ćÈš=₣œ²„ĞÈ˝⁄=›¼ÈŽ›³=ş¼ć˝œÈ¼ć¼ć=ş×ó=³œ¼ć₣œÞ›¼˝=›¼È«¡œ¼ć²=˚=ÛœÞ›¼˝=×ÒĞ
ÈÞ¼ć=›¼≠Èu=π‘›þ¼œ×=Èİœ²œ=ÈˇÈš=˝ğ˝œþœŞć⁄=Èş˛œÈ²=¼œ₣³i∏Ì=×ğI=ÈÐ»Ý=ĆıÝı›²Şć²=ÈŞ₣²=›šğ⁄=›¼›¾á≈=˘²›Ž˚¼ć=˝|ƒ¬¼ć˚=Èİœ²
œ=ÈˇÈš⁄=Ş„u=J=›¼È¼ćœ¹Ì=π‘›þÈ¼ćœ¹=ÛœÈàœğÈ²=¼œ₣³i∏Ì=×ğCÈğœ¼ć=³œİœ³œ›İ=³›õ₣¼ÈL¼ć=ş¼Âp=›¼›¾á≈=˘²›Ž˚J¼ć=ÛİÔˇ¦ĆÞ=ŁÈÐ
Èš⁄=ÛœÈ₣›¼ć˝œ¼ć=Ûœ½ˇœ›²ƒ∏œ²=ÛœpÆ₣Þ=Ćı¼ćœ˝=Ş„uI=˘₣²›˝=˝œ›ˇÂğ=Ş„„u=›²ÈŞć˚=π‘›þ¼œ×Ì=Ûœ˚ŞćœŽ=ÝıÈðÈš⁄=CŽ¼ćœÈþ¼ć=₣Òş›ğ₣
=J=›²¹²=›²ÈŞć=è¹„=¼œ₣³i∏Ì=×ğC›ğ¼ć=›₣›šğ=²ŞćI=ÛşÔ˛Á=˘²›Ž˚=π‘Šœ¼ć=³„›∑ƒ˝œ=¼œ¼ć=˝È¼ćÈš⁄=CŽ¼ćœÈþ¼ć=×œLœ³Ì›Üþ=˘ğœ˝œŞćI
=pœ²=›İ›¼È¼ć=ÈˇÈš⁄=È˝Ýı=È˝Ýı=Ý˝„È₣hÐœ›¼ć=›½ô∫=ÈþœğœŞć=˚=þœ¼ć=π‘×İÂÈ²=ÝıÈ×Áœˇ=›²ÈŞćÈš⁄=È˝Ýı=Û−ÂşÔˇ¦Ć=˝È¼ćÈšK=¹›ĞÂþœ=₣„ş
›ğ₣=²œ¼ćÌÈ×¼ć=ĆÈŞć=₣œ²¼œ›¹˝œ¼ć=˝›₣İÈ²¼ć=wœ¼ćƒ∏=ĆÈŞćÈšI=Ûœ×œğÈþ=ÈˇÈš⁄=²œ¼ćÌ¼œ×Ì=˘²›Ž˚CÈğœ¼ć=¾Ò›₣˝œ=˘˛œÈ²=ğ¨ÞÌŞć⁄=³
›õ₣¼ÈL¼ć=¼œ²þğœ=¹œ²þğœŞć=²œ¼ćÌJğœ[²œ=›²ÈŞć˚=þœ¼ćœ=ş¼ć¼⁄=Ûœ¼œ¼ć=˝ğ˝œþœ=şĆ=³›õ₣¼œÔğœ¼ć=›¼›¾á≈=ÛZÈğ¼ć=ÛþÁœŠœ›¼ć
þ=ÈŞÍ²˝₣ÂÌÈ×¼ć=›²ÈŞć=şÔˇ›ðþ=π‘›þÈ¼ćœ¹=ˇÈÜÈš=È˝Ýı⁄=˘È²Èš=şÈŠþ²þœI=Žœ›ˇÈŞćÈš=Û›¹˝œ¼ćÈ¼ćœ¹⁄=³„›ğİI=₣∑ƒœ²I=₣œ›şI=³œ›Ð¼
ć=×œ×œÈ×¼ć=ÛþÁœŠœÈ¼ć¼ć=›¼≠Èu=şÔˇ›ðþ=˝È¼ćÈš=þaœÈ×¼ć=⁄=ÈŞÍ²˝₣ÌÂÈ×¼ć=₣È¹Á=˘Ý‚ş=J=şÈŠþ²þœ=˘È²ÈšK=þaœÈ×¼ć=›İèÈ×¼ć=Èğ˛œ³
Üœ¼ć=¼Á¼ƒ∏œ=˝È¼ćÈš⁄=³›õ₣¼ÈL=ÛÈ²˝=˘²›Ž˚=³−›İè=˚=Û²œ−=›İèÈ×¼ć=Èğ˛œ³Üœ=Èİ˛œÈ_š=Û›¾²Şć=J=Ûœ¼Ú›j=J=ˇœ²=J=Û†È²
¼ć=›İ¨œ=›×È_š⁄=˝œÝÂ=‰þ›¼ć=˝È¼ć=›¼›pÆ=˝¼ćÈš⁄=şœÔƒÚ∆›þ˝=Û²„•œ²=˝¼ćÈš⁄=›²¼ć¨¼ćþœ=×Ò¼ćÌ˝¼ćÈÞ¼ć=ŽÈ²Á=ÈŽğœŞć=ÈŽğœŞć=³œðİœğ
œ=ŠœğœÈ_š=È˝Ýı⁄=È˝Ýı=ƒ¬›²Ş„›jÆ=ƒ¬Şćó¼ćþœI=˝₣Â›²Şć„›jÆ¼ć=ÝıÈ×Áœˇ=›²ÈŞćÈš⁄=ş₣˝œ₣Ì=¼œ=Ýı¾›ğLÈ×¼ćć=Û›¹˝œ¼ć=›²ÈŞć˚=È˝œÈ²œ=È˝œÈ
²œ=˘²›Ž˚=ş›pÆŞć=⁄=˘ş¼=˘²›ŽJ¼ć=³œÈİ=¼r=ƒ∏œ²ÌŞć=₣œ²„Ğ=ÈŞ₣²=ÛœÈš²=Èþ₣›²=Ûœ¼œ¼ć=›¼È×İÌ=×œþœşÔƒ∏œ˚=ÛœÈš⁄=˝œ¼ćœ=˝Ì¾œÈ
¼=˘Ćı=È¨pCÈğœÈ˝=¼Á¼Ćœ¼ć=˝¼ćÈ¼=ÈşÐœ=Û›²¹Âœ›¼ćþ⁄=ÛÈ²˝¼ć˝₣=ğÜœĆıI=×¼ć˝Ğœ˝›ĞI=Ðœ²œÈ³œÈÜ²I=¨₣þœ¼ć=wÉ=˘ş¼=˘²›Ž˚
Èþ=›²¼ć∑i¼ć=π‘¼Ć₣œ²⁄=›¼ª…œŞćÈ²¼ć=˘Ćı=³›õ₣¼ÈL=è›Š¼œŞć„ˇ¦∑ƒ=¼œ₣³i∏Ì¼ćœ=˘²›Ž˚CÈğœÈ˝=şœ√¯œŽÁ¼œ×ÌÈ×¼ć=ĆœÈþ=ÈšÈÜ=›×ÈŞć›²È
ŽÈ×¼ć=şþÌn=ÛÐ„Ð=¼ćœ˛Èþ=ŠœĆıÈğ=¾„ğ=ĆÈ¼⁄=¼¼ćÔ=˘˝›×È˝=þaœÈ×¼ć=Ýı›Šþ=Ýıj¼ć=Ûœ¹„›²˝=¹Áœ²=J=¹œ¼ćÞœ¼ć=şœÈ−=þœ›jt˝=Ûœ×œ²π‘×
œ²=ŠœğœÈ²œ⁄=Û²Á›×È˝=˘²›Ž˚=J=CÈğœÈþ=ÈŞœˇ=È×˚ŞćœI=Èş˛œ²˝œ¼ć=Ž²›¼È¼ćœ¹Ì=İ›jÆCÈğœÈ˝=³¼ćœ›Žþ=˝¼ćœI=þœÈ×¼ć=ˇÞþœ›i~˝I
=¼rn¼œ×ÌI=›¾á≈þœ₣„˛Ì=π‘¼ÞþœÈ˝=þœÈ×¼ć=›²ÈŽ¼ć=₣Èþœ=˝È¼ć=¼œÜÈþ=È×˚Şćœ⁄=ÈŞ=›¾á≈þœ=˚=¼rn=Ž²şœ¹œ¼ćÈÞ¼ć=ƒ¬œ−Â=˚=Û›¹˝œ¼ćÈ
˝=¨„g=˝È¼ć=²œI=˝þÚÂn=˚=×₣²=ŠœğœŞć=²œI=¨₣þœþÈi~¼ć=Èş¼œ×œş=ĆÈŞć=³ÈÜ=²œI=ÈşĆı=›¾á≈þœ=˚=¼rnÈ˝=ş√∫œ²=˝¼ćÈþ=ĆÈ¼=¼œ₣³i∏
ÌÈ×¼ć⁄=Èş˛œÈ²=Û³œ›ÐÂI=Û¼œ₣³i∏ÌI=Û₣œ˝ÂşÌŞć=¼Èğ=›¾á≈=İ›jÆ=˚=₣þÈ˝=Û¼Wœ=˝¼ćÈğ=ĆÈ¼²œ⁄×₣²=˝¼ćÈğ=ŠğÈ¼=²œ⁄=Ž²şœ¹œ¼ćÈ
Þ¼ć=₣È¹Á˝œ¼ć=›¾á≈=₣þÈ˝I=Û³¼ć=›¼ª…œşÈ˝I=¼rnÈ˝=öuœ=˝¼ćÈþ=ĆÈ¼=Ûœ∑i›¼ć˝¾œÈ¼⁄=è¹„=¨₣þœ×˛Èğ¼ć=¼ćÞÈ˝Íİğˇþ=π‘ÈŞćœŽÈ²
=₣œp=²Şć⁄=π‘−œˇþ=₣œ˝Âş¼œÈ×¼ć=ÈĆœÈ₣œÈŽ²œĆıÈŽİœ²=›²³Ì›Üþ=₣œ²„ÈĞ¼ć=˝ğÁœÞ=Èþœ=˝È¼ćĆı=›²I=¼¼ćÔ=¨₣þœþi~=˚=˝þÚÂn¼œÈ×¼ć=Ćœ
þÈ˝Ćı=İjÆ=˝È¼ćÈš=˘Ðœ=¼„žÈþ=ĆÈ¼⁄=˘²›Ž˚=ş√³È˝Â=¼œ₣³i∏ÌÈ×¼ć=şœ¹œ¼ćÞ¾œÈ¼=ÈŞ=Û›¼ª…œşI=şÈàĆ=˚=Û²œƒ∏œ=ÛœÈš=þœÈ˝=π‘ö
Şć=È×˚Şćœ=ŞœÈ¼=²œ⁄=¼¼ćÔ=˘²›Ž˚=ÈŞ=¨₣þœ=J=wÈÉ¼ć=₣ôø¾Ò›₣I=¼ćÞÈ¨Èp=ÈşÐœ=È˛Şćœğ=¼ćœ˛œ=×¼ć˝œ¼ć⁄=˘˝Ðœ=¼ćœŽÎ²›þ˝=×ğ=›˝=˘
˝Ðœ=ÈÐ»Ý=ĆıÝı›²Şć²I=˘˝Ðœ=ˇÞ=J=şÔˇð²=¼œ=šœp=J=şÔş×I=˝ÚĞ˝ş¾œ=ş¼Ćı=›˝=¨₣þœ¼ć=¼ćÞÈ¨p=²Şć’=³›õ₣¼ÈL¼ć=¼œ₣³i∏Ì=×ğC
ÈğœÈ˝=şþþœ=˚=C≠n=şĆ˝œÈ¼ć=˘²›Ž˚¼ć=şœÈ−=Ûœğœ³Šœ›¼ćþœ=ˇÈÜ=þ„ğÈþ=ĆÈ¼⁄=˝ğÁœ²=şœ²ÁœÈğ¼ć=şœ√ñ›þ˝=˘Ćı=₣∑iÈ¼Á¼ć=şœ
È−=Ûœ₣¼ćœ=˘˝₣þ=ÈŞI=“Only on honest and serious engagement by the leftist parties with the NGOs 
can open up new terrains of political praxis which will bring into visibility new forms of 
contestation.’=˘Ćı=₣∑iÈ¼Á¼ć=³›¼ćÈπ‘›¨Èþ=˘˝›Ð=¼œ∑ƒ¼=˙›þĆœ›ş˝=ŁÐ²œ=Ûœ₣œÈ×¼ć=×Ú›«§=Ûœ˝ĞÂ²=˝¼ćÈþ=¼œ¹Á⁄=fişœ²ÁœÈğ¼ć=Ýı
³È¼ćœjÆ=¼jÆ¼ÁÈ˝=ƒ¬πΩ›¼ğœş=¼œ=Û¼œ∑ƒ¼=›Š∑iœ=¼Èğ=Şaœ¼ćœ=ÈĆÈş=Ýı›ÜÈŞć=›×Èþ=Šœ²=²œIþaœÈ×¼ć=˝œÈš=şœ√ñ›þ˝=˘Ćı=ŁÐ²œ¼ć=þœÊ³ŞÂ
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þ=ş√³×=¼hÐÈ²=¼ćœ«§∂È˝=¼œ¹Á=˝¼ćÈþ⁄=›˝Å=˘²›Ž˚È×¼ć=ÈŁœ›Ğþ=ğ¨Á=Ćğ=¼ćœ«§∂È˝=˘›ÜÈŞć=ş₣œÈŽ¼ć=π‘œ›∑i˝=₣œ²„ÈĞ¼ć=˝œÈš=È³aÍÈš



œÈ²œ⁄=þœ¼ć=˚³¼ć=Ûœ¼œ¼ć=˘²›Ž˚CÈğœ=›¼È×İÌ=½œÈd¼ć=Ðœ˝œ=³œŞć⁄=Û−Š=¼œ₣³i∏Ì=×ğCÈğœ=È˝²=È¼œÈž=²œ=¼ćœ«§∂È˝=˘›ÜÈŞć=˝œŽ=
˝¼ćÈþ=Šœ˚Şćœ=₣œÈ²Ćı=³„a›Ž¼œÈ×¼ć=×œğœ›ğ=˝¼ćœ=²Şć⁄=›˝š„=˘²›Ž˚=Èþ₣²=˝œŽ=˝¼ćÈğ˚=ÛÈ²È˝Ćı=þœ=²Şć⁄=ş˝ÈğĆı=þœ¼ćœ=²Şćœ=Ýı×
œ¼ć¼œ×Ì=›˝=¼„ÈŽÂœŞćœ=ˇÞþÈi~=›¼ª…œşÌ=¼œ=›¼ª…œŞćÈ²¼ć=π‘şœ×J=Èğœ¾Ì=²Şć⁄=¼ćœÈ«§∂¼ć=₣œ¹ÁÈ₣=ş√³×=³„²¼ÂhÐÈ²¼ć=³−Ćı=›˝=˘˝₣œp=³−’=
˝ğÁœ²=şœ²Áœğ=›ğÈ˛Èš²=NR=¼š¼=ÛœÈˇ=ĆÈğ˚=˘ş¼=˝−œ¼ć=˘˝Ðœ=₣œÈ²=ĆÈþœ⁄=›˝Å=ÛœŽ=þœÈþ=Ş„›jÆ¼ć=¹œ¼ć=ÛÈ²˝=˝₣⁄=˝œ¼ćÞ
=›¼ª…œŞćÈ²¼ć=ŠœÈ³=³„²¼ÂhÐÈ²¼ć=¼ćœŽ²Ì›þ¼ć=È¨Èp=›ĆÈşÈ¼=Žœ›þ=J=¼ćœ«§∂=pÆ₣œˇþ=þœ¼ć=ƒ¬œþi~Á=Ćœ¼ćœÈ_š⁄=½Èğ=¼ćœ«§∂=J=³i∏Ì=¼ćœŽ²Ì›þ
¼ć=π‘−œˇþ=¼ćH³›Ð=˝œŞÂ˝œ›¼ćþœ=Ćœ¼ćœÈ_š⁄=›¼ª…œŞćÈ²¼ć=ĆœÈþ=³›õ₣¼ÈL¼ć=¼œ₣½¦hÐ=ş¼ć˝œ¼ć˚=ÈŞ=˝þÐœ=ÛşĆœŞć=þœ=ÛœŽ=ş„ƒ³«§⁄=fi
şœ²Áœğ=›ğÈ˛Èš²=J=“West Bengal is a glaring example of the predicament of a government that is 
committed to redistribution but finds itself haplessly straight – jacketed by the imperatives of 
globalization.”=ƒ¬¾œ¼þĆı=π‘ªΩ=˚Èð=¼ćœ«§∂³i∏Ì=¼ćœŽ²Ì›þ¼ć=¼œĆıÈ¼ć=È˝œÈ²œ=›¼˝®=Ûœ₣¼ćœ=˛a„ŽÈ¼œ=²œ=È˝²’=›¼ÈİĞþ=¼ćœ«§∂=J=È˝ÑÌ
˝=¼ćœŽ²Ì›þ¼ć=ŽÈ²Á=₣ÒğÁ=Èþœ=˝₣=›×Èþ=ĆÈ_š=²œ⁄=˘=È˛ğœ=ˇ¦œş=˝È¼ć=›²Èþ=³œÈ¼ć=ş¼=›˝š„⁄=˘₣²¾œÈ¼=ÈŞ=¼œ∑ƒ¼=¼ćœŽ²Ì›þ¼ć=È×œĆœ
Ćı=›×ÈŞć=ş¼ÈŠÈŞć=ş„›¼¹œ¼œ×Ì=²Ì›þ˚=Û²„ş¼ćÞ=˝¼ćÈþ=ĆŞć⁄=ÈşÐœ=È¼œžœ¼ć=¨₣þœ=þ˛²=Èğœ³=³œŞć⁄=ÈşÐœ=ĆÈ_š=ÛœŽ=³›õ₣¼ÈL¼ć=İ
œş˝=¼œ₣×ğC›ğ¼ć=È¼İ=›˝š„=È²þœ¼ć=È¨Èp=π‘œ˝‚›²¼ÂœŠ²Ì=ÈŽœÐ=¼aœ¹œ¼ć=ğÈ¨ÁI=ÈŞ=È˝œÈ²œ=₣ÒÈğÁ=¨₣þœ¼ć=›šÈÐ=J=È½aœÐœ=π‘şœ×=ğœÈ
¾¼ć=ÈğœÈ¾I=È¾œÈÐ=ÈŽþœ¼ć=˘˝₣œp=₣i~›Ð=Ž³Èþ=þaœ¼ćœ=şÈ¼ć=ÈˇÈš²=ˇÞ=J=ÛœÈàœğÈ²¼ć=³−=È−È˝⁄=³›õ₣¼ÈL¼ć=¼ćœŽ²Ì›þ=È×›˛È
Şć=›×È_š=¼ćœÈ«§∂¼ć=¨₣þœ¼ć=È˛ğœ=È×È˛=È×È˛=ÈğœÈ˝¼ć=₣È²=Ûöuœ=ŽÈá∫=ÈˇÈš⁄=˘²›Ž˚CÈğœ=ÈŞ=¼ćœ«§∂=J=›¼È¼ćœ¹Ì=›˝=¼ćœ«§∂=J=¼›Ć¾ÒÂ
þ=˘˝Ðœ=¾Ò›₣=≥spaceµ=Šœ›ˇÈŞć=þ„ğÈš=þœ¼ć=˝œ¼ćÞ=˘Ðœ=²Şć=ÈŞ=þœ¼ćœ=È¿øœ¼œğ=³„a›Ž¼ć=×œş=›˝=›¼È×›İ=½œÈ}=È¼þ²È¾œˇÌ=Š¼ć⁄=¼¼ć
Ô=ÈğœÈ˝¼ć=₣È²¼ć=˙=Ûöuœ=Û²œƒ∏œĆı=˘²›Ž˚CÈğœ¼ć=¼ć₣¼ć₣œ=¼œ›ÜÈŞć=þ„ğÈš⁄=³›õ₣¼ÈL¼ć=¼œ₣=¼ćœŽÎ²›þ˝=×ğCÈğœ=þœÈ×¼ć=È¾œ
ÈÐ¼ć=È˛ğœ=È˛ğÈþ=È˛ğÈþ=›²ÈŽÈ×¼ć=ÛŽœÈ∑iĆı=˝˛²=˙=Û²œƒ∏œ¼ć=›İ˝œ¼ć=ĆÈŞć=³ÈÜÈš⁄=İÒÞÁƒ∏œ²=¾¼ćÈþ=ÛœşÈš=˘²›Ž˚⁄=Ûœ¼ć=Èş
Ðœ=Û¼İĆı=˘˝Ðœ=şóœ¼²œ₣Şć=¼ćœŽÎ²›þ˝=ƒ∏œ²=¼œ=¾Ò›₣=ÈŞ˛œ²=È−È˝=¼œ₣×ğCÈğœ=ÛÈ²˝Ðœ=›¼›_šá≈=ĆÈŞć=³ÈÜÈš⁄=fişœ²ÁœÈğ¼ć=₣È
þœI=¼œ₣È×¼ć=¼Á−Âþœ¼ć=ÝıÈ™œ›³ð=Ćğ=˘²›Ž˚J˝œ¼ćÞ=¼ćœŽÎ²›þ˝=×ğCÈğœ=ÈŞ˛œÈ²=¼Á−Â=Èş=ŽœŞćˇœŞć=˘²›Ž˚¼ćœ=Û¼İÁĆı=₣„›jÆ×œþ
œ=²Şć⁄=›˝Å=þœÈ×¼ć=Ýı‹¼=˚=π‘¾œ¼=×ğCÈğœ¼ć=¼Á−ÂþœÈ˝Ćı=π‘˝Ð=˝È¼ć=þ„ğÈš⁄=³¼ćƒ³È¼ć¼ć=π‘ÈŞćœŽÈ²Ćı=ÛœŽ=þœÈ×¼ć=³¼ćƒ³È¼ć¼ć=˝œ
ÈšÛœşÈþ=ĆÈ¼⁄=
æ=
˘=π‘şÈL=ÈşÍ›₣p=¼ş„¼ć=₣∑i¼Á=ÝıÈôø˛ÈŞœˇÁÓ=˘²=›Ž=˚È×¼ć=₣Òğþ=×„ÈÐœ=¾œÈˇ=È×˛œ=ŞœŞć⁄=˘˝×ğ=è¹„=ÛœÈŞć¼ć=ÝıÊ³œ×²=Û−ÂœÊ=inc
ome 
Generation=J˘¼ć=ŽÈ²Á=˝œŽ=˝È¼ćKKK=Ûœ¼ć=˘˝›Ð=˘²K=›ŽK=˚=Èˇœ•Ì=ÛœÈàœğÈ²¼ć=³È−=₣œ²„ĞÈ˝=şÔˇ›ðþ=˝È¼ć=−œÈ˝I=Û−ÂœÊ=˘
˝×ğ=₣œ²„ÈĞ¼ć=Ûœo›²Şći~ÈÞ¼ć=ŽÈ²Á=›˝š„Ðœ=ğÜœĆı=˝È¼ć=Û−ÂœÊ=ŞœÈ˝=¼Èğ=Empowerment thorough entitlement, 
˘¼ć=³−=¹È¼ć=˘ÈˇœŞćKKKÛœÈàœğÈ²¼ć=³È−=ĆaœÐœ¼ć=Èˇœ•Ì¾„jÆ=şÔˇð²CÈğœ¼ć=şÔ˛Áœ=˝₣I=È¼ć∑ƒa˚=¨₣þœ˚=˝₣=›˝Å=¼ćœŽÎ²›þ˝=π‘¾œ
¼=È½ğÈþ=³œ¼ćÈš⁄=È₣¹œ=³ÈÐ˝¼ć=ş„à¼ćğœğ=¼rˇÞœ=¼œ=¼œ¼œ=Ûœ₣Èþ=ÛÈ²˝=Ž²şÔĆþ=È¼›İ=˝œŞÂ˝¼ćÌ=˚=Ž²ÝıÈá∫ÈĞ¼ć=³È−=È×İÈ
˝=şœĆœŞÁ=˝È¼ćÈš⁄=˘Ćı=ÈİÈĞœjÆ=Èˇœ•Ì¼ć=₣È¹Á=Ûœ¼œ¼ć=KKK=˘˝›Ð=Èšœ^=ÛÔİ=ÛœÈš=Şœ¼ćœ=ÈöÞÌ=π‘ªΩ›ÐÈ˝=¹È¼ć=¼ćœ˛Èþ=¼Èğ=˘¼Ô=Èö
ÞÌ=π‘ÈªΩ=ˇÞşÔˇð²=ˇÈÜ=ÈþœÈğ⁄=˘Ćı=ÛÔÈİ=İ›jÆCÈğœ=¾œ¼ćþÌŞćŽ²ˇÞþœ›i~˝=ğÜœĆıÈŞć¼ć=ÛLÈ²Ćı=¼œ₣³i∏Ì=˚=π‘ˇ›þİÌğ=İ›jÆCÈ
ğœ¼ć=¼Ö„=˚=şĆÈŞœuœ=İ›jÆ⁄ 
æ 
Ž²Ş„uI=˘₣›ş›şI=Û²Á=›˝š„=²˝İœğ³i∏Ì=Èˇœ•Ì=WSFJ˘¼ć=şÈ√∫ğÈ²¼ć=˝œÈšĆı=₣„√¬œĆı=È¼ć›Ž¶œâ=≥MR 
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È¼=²œ=ĆŞćÈþœ⁄=WSFJ˘¼ć=₣ÈZ=ý„È˝=Èş˛œÈ²=›¼þ˝Â=þ„Èğ=˝È−œ³˝−²=Šœ›ğÈŞćĆı=È¼œ¹ĆŞć=Ž²ˇÈÞ¼ć=ƒ¬œÈ−Â=şÔˇ¦œ₣È˝=ÈŽœ¼ć×œ¼ć=˝
¼ćœ=şó¼⁄=₣„√¬œĆıÈŞć¼ć=˘Ćı=›¼ª…=şœ₣œ›Ž˝=₣ÈZ¼ć=Šþ„−Â=şÈ√∫ğÈ²=˘Ćı=π‘−₣=¼œ₣³i∏Ì=¼ćœŽÎ²›þ˝=×ğC›ğ=ÛÔİ=›²ÈŞćÈš=Ş›×˚=þœÈ×
¼ć=şœÈ−=˘²›Ž˚C›ğ¼ć=¼ćÌ›þ₣Èþœ=›¼þ=˝Â=ŠÈğÈš⁄=˘Ćı=›¼þ˝Â=Û¼İÁ=ÛÈ²˝=ÛœÈˇĆı=Ć˚Şćœ=Ýı›Šþ=›šğ⁄=˝ğÁœ²=şœ²Áœğ=Ş−œŞ−Ćı=
₣∑i¼Á=˝È¼ćÈš²I=“It is the first time that the leftist political parties have participated in the meeting, 
although not as official representatives, and engaged in debates with non – party organizations. 
This engagement was long 
overdue”=⁄=˘Ćı=›¼þÈ˝Â=ÛÔİˇ¦ĆÞ=›˝=¼œ₣³i∏Ì=×Èğ¼ć=×„¼Âğþœ¼ć=ğ¨Þ’=›²₣I=Ćğ„È×¼ć=›¼È×›İ=È³ÈÐÈhÐ¼ć=›¼≠Èu=˚=›Ž›²=π‘Ş„›j
Æ¼ć=şœĆœÈŞÁ=‰þ›¼ć=˝Ú›Ğ¼ÌÈŽ¼ć=Û³˝œ›¼ćþœ=›²ÈŞć=È¼œžœÈþ=π‘›þÈ¼ćœ¹=ÛœÈàœğ²=˝È¼ć=›¼˛Áœþ=¼à²œ=›İ¼œ=˘˝Ð„=¼ÁÈL¼ć=şÈL=¼ÈğÈ
š²I=¼ćœŽ²Ì›þ¼ć=₣Şć×œÈ²=›¼ÈŽ›³¼ć=˝œÈš=È˝œ²ðœşœ=¼œ₣³i∏Ì¼ćœ=˘˛²=›×İœĆœ¼ćœ⁄=þœĆı=˘¼œ¼ć=þœ¼ćœ=şœ₣œ›Ž˝=ÛœÈàœğÈ²=ÛœşÈš⁄
=›˝Å=ÝıÈ™œ=›×˝Ðœ=fi₣›þ=›İ¼œ¼ć=×Ú›«§=˘›ÜÈŞć=ÈˇÈš⁄=şœÔˇð›²˝=İ›jÆ=˚=Ž²ş₣−Â²=Ć∂œş=È³ÈŞćÈš=¼Èğ˚=Ş›×=¼œ₣³i∏Ì=×ğCÈğœ
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ÛJ¼ćœŽ²Ì›þ˝¼ćÈÞ¼ć=¼ćœŽ²Ì›þ=

ŽŞć∑i=˝„₣œ¼ć=ÈŁœĞœğ=
=

ÈŠœ˛=¼„ŽÈğĆı=×„ÈÐœ=š›¼=ÈŠœÈ˛¼ć=şœ₣È²=ƒ³«§=È¾Èş=˚Èð⁄=π‘−₣=š›¼Ðœ=›¼πø¼³Ò¼Â=¼ćœ›İŞćœ¼ć⁄=þÊ˝œğÌ²=ÈşhÐ=›³ÐœşÂ¼„ÈˇÂ¼ć=¼ćœ∑ƒœŞć=
×Úä¾›LÈþ=›₣›šÈğ=ĆaœÐÈš²=Ž²˝ÈŞć˝=₣œ²„Ğ⁄=Èƒøœˇœ²=›šğ=×„›²ŞćœÐœ=þaœ¼ćœ=¼×ğœÈ¼²Ćı⁄=Ûœİ³œÈİ¼ć=Èğœ˝Ž²=ĆŞćÈþœ=Ćœş›šğ⁄=
ÈşĆı=Ćœ›şÈ˝=›₣È−Á=π‘₣œÞ=˝È¼ć=˝ÈŞć˝¼šÈ¼ć¼ć=₣È¹Á=şÔˇ›ðþ=Ćğ=₣œ²¼ş¾Áþœ¼ć=Ćı›þĆœÈş¼ć=ş¼ÈŠÈŞć=Ş„ˇœ∑i˝œ¼ćÌ=›¼πø¼⁄=³È¼ć¼ć=š›
¼Ðœ=Ûœ₣œ¼ć=₣þ=ÛÈ²È˝=È×È˛Èš²=×Ò¼ć×İÂÈ²¼ć=³×ÂœŞć=¼œ=›¼›¾á≈=şÔ¼œ×₣œ¹ÁÈ₣⁄=π‘œŞć=³aŠœj¼ć=¼š¼ć=˝›₣Ýı›²¶=İœşÈ²=˝œÐœÈ²œ¼ć=³
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²=È˝œ›Ð¼ć=Ýı³¼ćI›¼›¾á≈ˇÞşÔˇðÈ²¼ć=ş×şÁ=¹¼ćÈğ=˝›₣Ýı›²¶=³œ›ÐÂ¼ć=π‘¾œ¼œ¹Ì²=₣œ²„ÈĞ¼ć=şÔ˛ÁœÐœ=›šğ=›¼İœğ⁄=Û−Š=È˝Ýı=˘˝Ð
œ=ˇğœ=þ„Èğ=π‘›þ¼œ×=Žœ²œğ=²œ⁄=şÈ¼Âœ³›¼ć=¼ćœ«§¨₣þœŞć=›šğ=Èş=È×Èİ¼ć=˝›₣Ýı›²¶=³œ›ÐÂ⁄=Èşœ›¾ÈŞćþ=ĆıÝı›²ŞćÈ²¼ć=ÛœÈˇ=³Ò¼ÂĆıÝıÈ
¼ćœÈ³¼ć=Û²Áœ²Á=È×İC›ğÈþ=˘˝Ćı=Û¼ƒ∏œ⁄=³œ›ÐÂC›ğ=π‘−È₣=¼œ¹Á=ĆÈŞćÈš=›²ÈŽÈ×¼ć=²œ₣=³œ™œÈþI=þœ¼ć³È¼ć=ÈˇœÐœ=ş¼ć˝œ›¼ć=¼Á¼ƒ∏œ
Ðœ=³œÈ™=Èˇğ⁄=₣„›«§È₣Şć=›˝š„=₣œ²„Ğ=₣È²¼ć=Şi~Þœ=›²ÈŞć=C₣È¼ć=₣È¼ć⁄ 
ŠÈğ=Ûœşœ=Şœ˝=›²ÈŽ¼ć=ŁÈ¼ć⁄=NVST⁄=π‘−₣=Ş„jÆ½¦hÐ=₣i~Ìş¾œ=›²¼ÂœŠÈ²¼ć=³¼ć=²œ²œ=³›¼ć›ƒ∏›þ¼ć=₣È¹Á=›×ÈŞć=˘Èş=ˇ›ðþ=ĆÈŞćÈš⁄=Û
œÈˇ¼ć=¼ćœŽÎ²›þ˝=Ćı›þĆœş=ŞœÈ×¼ć=₣È²=ÛœÈšI=þaœ¼ćœ=ŽœÈ²²=›˝¾œÈ¼=›²¼ÂœŠÈ²œj¼ć=³›¼ć›ƒ∏›þÈþ=˝ÔÈˇ¦ş=›¼È¼ćœ¹Ì=³¼ćƒ³¼ć=Ş„Ş„¹œ²=
×„Ćı=½¦hÐ=Ž²ˇÈÞ¼ć=ŠœÈ³=˘˝şÈL=›₣Èğ=₣i~Ìş¾œ=‰þ›¼ć=˝¼ćÈþ=¼œ¹Á=ĆÈŞć›šğ⁄=NVTT⁄=È˝ÈÑ=˘˝×ğÌŞć=İœşÈ²¼ć=Û¼şœ²=ŁÐğ=›²
¼ÂœŠÈ²¼ć=½ğœ½Èğ⁄=Û¾Á∑i¼ćÌÞ=Ž≠›¼ć=Û¼ƒ∏œ¼ć=¼ćjÆœjÆ=ÛÖ˝œ¼ć₣Şć=›×²C›ğ=È³›¼ćÈŞć=²þ„²=Û¼ƒ∏œ=‰þ›¼ć¼ć=˝Ú›þn=Ş›×=˝œÝıÈ˝=›×È
þ=ĆŞćI=þœ=›×Èþ=ĆÈ¼=¾œ¼ćÈþ¼ć=Ž²ˇÞÈ˝⁄=˘È˝¼œÈ¼ć=Ćœğ›½Èğ¼ć=OMMQ=›²¼ÂœŠ²⁄=₣œ²„ÈĞ¼ć=¼ćœŽÎ²›þ˝=şÈŠþ²œ¼ć=³›¼ćŠŞć=Ûœ¼œ¼ć
=È³ğœ₣⁄=
₣œ²„Ğ=şÈŠþ²¾œÈ¼=›²ÈŽ¼ć=₣È²¼ć=₣È¹Á=›²ÈŽ¼ć=₣þ=˝È¼ć=ğœğ²=˝È¼ć=¼ćœŽ²Ì›þ¼ć=¹œ¼ćÞœ⁄=¼ćœŽÎ²›þ˝=şÔƒÚ∆›þ¼ć=¹œ¼ćÞœÈ˝=È³œĞÞ=˝
È¼ć=Ûˇ¦ÞÌ=¾Ò›₣˝œ=È²Şć=¼ćœŽÎ²›þ˝=˝₣Â˝œÈd⁄=›²¼ÂœŠÈ²=ÛÔİˇ¦ĆÞ=þœ¼ć=ÛL⁄=₣œ²„ÈĞ¼ć=ÈŞş¼=₣œ²›ş˝þœI=ÈþŽ›ƒ¬þœI=¾œÈ¼œsÌ³²œI
=È₣ŽœŽ=˚=₣ÒğÁÈ¼œÈ¹¼ć=ş₣›«§=Ş˛²=È˝œ²˚=Žœ›þ=¼œ=Ž²Èˇœ•Ì¼ć=¼ćœŽÎ²›þ˝=ÛœŠœ¼ć=›¼Šœ¼ć=›¼ª…œş=Ûœ¼ć=π‘¼ÞþœÈ˝=˘˝›pþ=˝È¼ć=
ÈşÐœÈ˝=Ûœ₣¼ćœ=¼ćœŽÎ²›þ˝=şÔƒÚ∆›þ=¼ğÈþ=³œ›¼ć⁄=Ûœ›¼ćÈÈ∑ƒœþğ=˘˝=¹¼ćÈ²¼ć=₣È²œŽˇÈþ¼ć=˝−œ=¼Èğ›šÈğ²=Şœ¼ć=π‘›þ½ğ²=ŁÈÐ=›
¼πøÈ¼=›˝Ô¼œ=¼ćœ«§∂ÌŞć=›ƒ∏þœ¼ƒ∏œ¼ć=₣È¹Á⁄=Ćı›þ=Ćœş›¼×=˘¼Ô=²Úþjt›¼È×¼ćœ=₣œ²„ÈĞ¼ć=ÛœŠ¼ćÈÞ¼ć=›³šÈ²=ŽœþÌŞć=Š›¼ćp=˚=˙›þÈĆÁ¼ć=π‘›þ
½ğÈ²¼ć=˝−œ=¼Èğ²⁄=¼ćœŽÎ²›þ˝=şÔƒÚ∆›þÈ˝=¼„žÈþ=ĆÈğ=ş₣œŽþjtI=şœ₣œ›Ž˝=₣²∑ƒjtI=³›¼ćşÔ˛Áœ²=ĆıþÁœ›×=Žœ²œ=È¼œžœ¼ć=π‘ÈŞćœŽ
²=ÛœÈš⁄ 
¼ćœŽÎ²›þ˝=şÔƒÚ∆›þ=ˇÈÜ=˚ðœ¼ć=π‘›pÆŞćœ=ş√³ÒÞÂ=ĆŞć=›¼›¾á≈=₣œ²„ÈĞ¼ć=¼Á›jÆˇþ=›¼ª…œşI=₣ÒğÁÈ¼œ¹=˚=ÛœÈ¼ˇ=Û²„¾Ò›þ¼ć=›₣öÈÞ⁄=¼Á›
jÆˇþ=×Ú›«§¾›L=Û²„şœÈ¼ć=›ð˝=¾„ğI=¼ćœŽ²Ì›þ=È¨Èp¼ć=¾œğ=₣à=J=˘ş¼=˘˝Èp=₣ÒğÁÈ¼œÈ¹¼ć=¹¼ć²=ˇÈÜ=Èþœğœ¼ć=³œİœ³œ›İ=³œğ²Ì
Şć=¼ćÌ›þ²Ì›þ¼ć=¼œ=¸›ŠÈþÁ¼ć=₣œ²=›ð˝=˝È¼ć=È×Şć⁄=ş₣œÈŽ¼ć=C≠n³ÒÞÂ=¼ćœŽÎ²›þ˝=›¼ª…œş=˚=₣ÒğÁÈ¼œ¹C›ğ=¼ćœÈ«§∂¼ć=şœ₣›ˇ¦˝=›¼›¹¼Á
¼ƒ∏œ¼ć=şÈL=Ž›ÜÈŞć=−œÈ˝⁄=Ûœ¼ć=¼ćœŽ²Ì›þ¼ć=π‘›þ•œ²I=¼ćœŽÎ²›þ˝=Û²„•œ²I=˝œŽ˝₣ÂI=›şuœ∑i=˚=Şœ¼þÌŞć=π‘›pÆŞćœ¼ć=₣È¹Á=¼Á›jÆ₣œ²„È
Ğ¼ć=Û¼ƒ∏œ²=›²›×Â«§=ĆŞć⁄=Ž²ş₣œÈŽ¼ć=²œ²œ=₣ÒğÁÈ¼œ¹=È×Èİ¼ć=Ćı›þĆœşI=şœ₣œ›Ž˝=ˇð²I=π‘˝Ú›þ=˙›þĆÁ=˘¼Ô=π‘İœşÈ²¼ć=˝œŽ˝È₣Â¼ć=
Û›¾Wþœ¼ć=›¾›jÈþ=¼ćH³œ›Şćþ=ĆŞć⁄=¼ćœŽÎ²›þ˝=˝œŽ˝₣ÂÈ˝=È˝œÈ²œ=È˝œÈ²œ=È×Èİ=₣œ²„Ğ=ş¼Âş√∫þ¾œÈ¼=È₣È²=È²Şć⁄=ÛÈ²˝=È×Èİ=π‘
Š›ğþ=¼ćœ«§∂ÌŞć=˝œðœÈ₣œ¼ć=³È¨=›¼³È¨=²œ²œ=³¼ćƒ³¼ć=›¼È¼ćœ¹Ì=İ›jÆ=˝œŽ=˝È¼ć⁄=ÈİĞ³ŞÂ∑i=È˝œÈ²œ=˘˝›Ð=¹œ¼ćœŞć=ƒ∏œŞćÌ=ÈŞ=›¼›¹¼Á¼
ƒ∏œ=ˇÚĆÌþ=ĆŞć=ÈşC›ğ=˘˝›Ð=şÔ›¼¹œÈ²¼ć=₣È¹Á=›×ÈŞć=¼ćH³œ›Şćþ=ĆŞć⁄=¼ćœŽÎ²›þ˝=₣ÒğÁÈ¼œÈ¹¼ć=₣È¹Á=›¼›¾á≈=›Ž›²Èş¼ć=şÈL=ş¼ć˝œÈ¼ć
¼ć=˝œš=È−È˝=¼Á›jÆƒ¬œ¹Ì²þœ¼ć=π‘þÁœİœ=−œÈ˝⁄=›¼›¾á≈=È×Èİ=₣œ²„ÈĞ¼ć=›¼›¾á≈=¹¼ćÈ²¼ć=₣ÒğÁÈ¼œ¹=˚=›¼ª…œÈş¼ć=₣È¹Á=−œÈ˝=ÛœĆıÈ²¼ć=İ
œş²=˚=ş¼ć˝œÈ¼ć¼ć=Ž²›Ćþ˝¼ć=˝œŽ˝È₣Â¼ć=Ž²Á=π‘þÁœİœ⁄=¼ćœŽÎ²›þ˝=şÔƒÚ∆›þ=È˝œ²=›²õğ=₣œ²›ş˝þœ=²Şć⁄=²þ„²=²þ„²=›Š∑iœ¾œ¼²
œI=Ûœ×İÂI=›İÈ®œá≈Şć²I=π‘¾œ¼İœğÌ=²þ„²=È²þÚÈn¼ć=Ûœ›¼¾Âœ¼I=Ž²şÔ˛Áœ=þ−œ=Ž²›¼²ÁœÈş¼ć=³›¼ć¼þÂ²JJJ˘ş¼=²œ²œ=˝œ¼ćÈÞ=¼ćœŽÎ²›
þ˝=şÔƒÚ∆›þ¼ć=³›¼ć¼þÂ²=ĆŞć⁄=¼ćœŽÎ²›þ˝=şÔƒÚ∆›þ=ş¼Â×œ=˘˝¼ć˝₣=²œ˚=ĆÈþ=³œÈ¼ć⁄=˘˝Ðœ=›¼İœğ=È×Èİ¼ć=Û∑iˇÂþ=²œ²œ=¹₣ÂI=¾œĞœ=
˚=şÔƒÚ∆›þˇþ=Ž²ş₣›«§=¼œ=Žœ›þ¼ć=₣È¹Á=¼ćœŽÎ²›þ˝=şÔƒÚ∆›þ=ş₣œ²=²œ=ĆÈþ=³œÈ¼ć⁄=Ûœ¼œ¼ć=È×Èİ=ÈŞ=¼ćœŽÎ²›þ˝=şÔƒÚ∆›þ¼ć=Ûœ›¹³þ
Á=¼ćÈŞćÈš=þœ¼ć=ƒ¯«§œĆÈþ=³œÈ¼ć²=¼ćœŽÎ²›þ˝=¼œ=şœ₣œ›Ž˝=È²þœ¼ćœ=˘¼Ô=ÈşÐœ=şÔ˛Áœˇ›¼ć•=Ž²şœ¹œ¼ćÈÞ¼ć=şÔƒÚ∆›þ=È−È˝=Ûœğœ×œ=ĆÈ
þ=³œÈ¼ć⁄ 
Û²Á›×È˝=₣œ›˝Â²=₣Òğ„È˝=˘˝¹¼ćÈ²¼ć=¼ćœ«§∂Î²›þ˝=›¼ª…œş=Šœğ„=ÛœÈš⁄=Şœ¼ć=Û−Â=Ćğ=π‘þÁ¨=şÔƒ³ÈİÂ=˘Èş=È˝œ²˚=¼Á›jÆ=¼œ=Èˇœ•Ì=
ÛÈ²Á¼ć=şœÔƒÚ∆›þ˝=₣œ²›ş˝þœ=ˇ¦ĆÞ=˝È¼ć⁄=şÔƒÚ∆›þ˝¼ćÈÞ¼ć=˘Ćı=π‘›pÆŞćœ=˘˝Ćı=›×È˝=π‘¼œ›Ćþ=ĆŞć⁄=þœ¼ć=½Èğ=˘˝›Ð=şÔƒÚ∆›þ¼ć=₣È¹Á=



Û²Á=˘˝›Ð=şZœ›¼ćþ=ĆŞć⁄=˘¼ćœ=³¼ćƒ³È¼ć¼ć=Û›¾₣„È˛=π‘¼œ›Ćþ=²œ=Ć˚ŞćœŞćI=È˝œ²˚=›₣ö=şÔƒÚ∆›þ=ˇÈÜ=˚Èð=²œ⁄=Şœ=›¼³@²˝=¼rn
¼œ×Ì=˘˝=ş₣œÈŽ⁄=ş¼=›₣›ğÈŞć=ÈŞÈþ=³œÈ¼ć=şÔƒÚ∆›þ˝¼ćÈÞ¼ć=π‘›pÆŞćœ=Şœ¼ćć=Û›¼È_š×Á=ÛL=Ćğ=¼ćœŽÎ²›þ˝=şÔƒÚ∆›þ⁄=þœ=ş₣œŽI=Žœ›þI
=³›¼ćÈ¼İI=Ž²şÔ˛ÁœI=ƒ∏œ²ÌŞć=È×İŽ=‰¼›İ«§Á=ş¼›˝š„=›²ÈŞć=ˇÈÜ=˚Èð⁄=˝˛²Ćı=þœ=›ƒ∏›þİÌğ=²ŞćI=¼¼ćÔ=π‘Šd=ˇ›þİÌğ⁄=Şœ=È×Èİ¼ć=¼ćœ
ŽÎ²›þ˝=³Ð¾Ò›₣Èþ˘˝=C≠n³ÒÞÂ=¾Ò›₣˝œ=³œğ²=˝È¼ć⁄=Ž²ˇÈÞ¼ć=₣œ²›ş˝þœ=˘¼ć=ş¼ÈŠÈŞć=¼Ü=›²Şć∑iœ⁄ 
Ûœ¼œ¼ć=²œ²œ=³œ›¼ć³œ›ª…Â˝=Û¼ƒ∏œŞć=Èπ‘›¨Èþ=Ž²ˇÈÞ¼ć=₣È¹Á=¼ćœ«§∂=˚=¼ćœŽÎ²›þ˝=×ğ=ş√³È˝Â=Ýı×œşÌ²=₣È²œ¾œ¼=È×˛œ=ŞœŞć⁄=¼ćœŽÎ
²›þ˝=ÈŠþ²œŞć=ş¼ÈŠÈŞć=Û²ˇ¦ş¼=ö₣ŽÌ¼Ì=₣œ²„ÈĞ¼ć=₣È¹Á=Ş›×=˘Ćı=₣œ²›ş˝þœ=ý„È˝=ŞœŞć=þœĆÈğ=¼„ÈŽÂœŞćœ=₣þœ×ÈİÂ¼ć=π‘¼jÆœ¼ćœ=›²È
ŽÈ×¼ć=ş„›¼¹œ=ÛŽÂÈ²¼ć=Ž²Á=˘¼Ô=ö₣ŽÌ¼Ì=₣œ²„Ğ=ŞœÈþ=Èö›ÞşÔˇ¦œÈ₣¼ć=³È−=²œ=ŞœŞć=þœ¼ć=ÝıÈ×Áœˇ=È²Şć⁄=ÈŞ=₣œ²›ş˝=Û¼ƒ∏œŞć=¼ćœŽ
Î²›þ˝=ş₣∑ƒ=¼Á¼ƒ∏œ=˚=π‘›þ•œÈ²¼ć=₣È¹Á=›×ÈŞć=¼ćœ«§∂=þœ¼ć=¨₣þœ=π‘ÈŞćœˇ=˝È¼ćI=₣œ²„Ğ=Èşş¼=¼Á³œÈ¼ć=ÈŞ=›²¼ćœşjÆ=₣È²œ¾›L=π‘˝œİ=
˝È¼ć=þœÈ˝=Ûœ₣¼ćœ=¼ćœŽ²Ì›þ=›²ƒ³ÚĆþœ=¼Èğ=−œ›˝⁄=ş₣∑ƒ=şœ₣œ›Ž˝=³›¼ć¼þÂÈ²¼ć=Û›¾Łœþ=˚Ćış¼=¼Á¼ƒ∏œ=˚=π‘›þ•œÈ²¼ć=˚³¼ć=π‘›þ
½›ğþ=ĆŞć⁄=ÈşC›ğÈ˝=¼ćœŽÎ²›þ˝=¼Á\²œ=È×˚Şćœ=ĆŞć⁄=ş₣∑ƒ=şœ₣œ›Ž˝=ÝıÈsİÁ=²œ=−œ˝Èğ˚=Ş›×=þœ¼ć=¼ćœŽÎ²›þ˝=³›¼ćÞ›þ=È×˛œ=
È×Şć=þœĆÈğ=×„ÈŞć¼ć=₣È¹Á=È˝œ²˚=³œ−Â˝Á=−œÈ˝=²œ⁄=È˝œ²˚=¼Á¼ƒ∏œŞć=Ş›×=ş¼ć˝œÈ¼ć¼ć=›¼È¼ćœ›¹þœÈ˝=È¼ÛœĆı›²=˝¼ćœ=ĆŞćI=þœĆÈğ=¼ćœŽ
²Ì›þÈþ=›²ƒ³ÚĆ=¼Á›jÆ=¼œ=şÔƒ∏œ=þœÈ×¼ć=˝œŽ=È¼›İ=˝È¼ć=˝È¼ć²⁄=˝œ¼ćÞ=þ˛²=ÈşÐœĆı=ĆÈŞć=×aœÜœŞć=›¼È¼ćœ¹Ì=π‘›þ•œ›²˝þœ¼ć=π‘›þƒ³¹ÂÌ
⁄=Û¼İÁ=ÈşĆı=›¼È¼ćœ›¹þœ¼ć=²œ²œ=¹¼ć²=−œ˝Èþ=³œÈ¼ć⁄ 
È₣œÐœ₣„›Ð=˘Ćı¼ć˝₣=˘˝=þœ›jt˝=³Ð¾Ò›₣Èþ=×aœ›ÜÈŞć=Ûœ₣œÈ×¼ć=¼ćœÈŽÁ=ˇþ=›ş›˝=İþœëÌ¼ć=È¼›İ=ş₣Şć=¹È¼ć=Š›ŠÂþ=Û¼ćœŽ²Ì›þ˝¼ćÈÞ¼ć
=›¼ĞŞć›Ð=ÛœÈğœŠ²œ¼ć=Ž²Á=Ćœ›Ž¼ć=˝¼ćœ=ÈŞÈþ=³œÈ¼ć⁄=þÈ¼=˘=π‘şÈL=˘˝›Ð=ƒ∫¼ćÞÌŞć=¼ćœŽ²Ì›þ=şÈŠþ²þœ¼ć=Ž²Á=Şœ¼ć=ÛĆÔ˝œ¼ć=×ÌŁÂ›
×È²¼ć=Èş˛œÈ²=Û¼ćœŽ²Ì›þ¼ć=π‘œ¹œ²Á=π‘›þ•œ=˝¼ćœ¼ć=π‘−₣=˘¼Ô=π‘¹œ²=˝Ú›þn=˘Ćı=›ş›˝=İþœëÌ¼ć=Û›¹˝=³È¼Â¼ć=›²¼ć¼›_šá≈=İœşÈ²¼ć=
˝Ú›þÈn¼ć=×œ¼Ì×œ¼ć=π‘¹œ²=İœş˝=×Èğ¼ć⁄=
₣œ²„ÈĞ¼ć=ÛþÁ∑i=Û²„¾Ò›þπ‘¼Þ=›˝š„=›¼ĞŞć=¼ćÈŞćÈš=Şœ¼ć=˚³¼ć=¼ćœŽ²Ì›þ¼ć=ŽˇÈþ=ÛÈŞœˇÁ=₣œ²„ĞÈ×¼ć=ÛŞ−œ=Ć∑ƒÈ¨³È˝=þœ¼ćœ=¾œğ=È
ŠœÈ˛=È²²=²œ⁄=şœ¹œ¼ćÞ=π‘İœş²=JJJ=₣œ²„Ğ=˘˛œÈ²=›²¼ćÈ³¨þœ˚=²ÁœŞć›¼Šœ¼ć=Ûœİœ=˝È¼ćI›İ¨œI=ƒ¬œƒ∏ÁI=³„›ğ›İ=¼Á¼ƒ∏œ=JJJ˘=¹¼ćÈ²¼ć=
ÈŞş¼=›¼ĞŞć=şœ¹œ¼ćÞ=₣œ²„Ğ=ŞœÈ×¼ć=şÈL=ş¼ćœş›¼ć=Ş„jÆ=−œÈ˝²=¼ćœŽ²Ì›þ=ŽˇÈþ¼ć=₣œ²„ÈĞ¼ć=¼Áœ³˝=Û²„π‘È¼İÈ˝=şœ¹œ¼ćÞ=₣œ²„Ğ=Û
²Á¾œÈ¼=È×È˛=−œÈ˝²⁄=˝œ¼ćÞ=›ĆşœÈ¼=¼ğœ=ŞœŞć=˘Ćı=¹¼ćÈ²¼ć=¼ćœŽ²Ì›þ¼ć=şÈL=Ş„jÆ=₣œ²„ÈĞ¼ćœ=şœ¹œ¼ćÞþ=×ğœ²„ˇœ₣Ì=Ć²=˘¼Ô=˝œÈŽ¼
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¼ćœŽÎ²›þ˝=İÒ²Áþœ=¼ğÈþ=Ûœ₣¼ćœ=Ž²ˇÞ=›¼›_šá≈=¼ćœŽÎ²›þ˝=¼Á¼ƒ∏œ¼ć=˝−œ=¼ğ›š⁄=¼„ÈŽÂœŞćœ=ˇÞþÈi~=Ž²ˇÈÞ¼ć=ÈŞÐ„˝„=ÛÔİˇ¦ĆÈ
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þ=²œ⁄=×Èğ=ÈŞœˇ×œÈ²¼ć=›¼ĞŞć›Ð=¼Á›jÆˇþ=∑ƒÈ¼ć=−œ˝œ¼ć=Ž²Á=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=ÈŠœÈ˛=˝îœ¼C›ğ=¼ćœŽÎ²›þ˝=×Èğ¼ć=Łaœ›Ð=¼Èğ=₣È²=
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¼È¼ćœ¹Ì=×ğCÈğœÈ˝=È˛×œÈ²œ=Ćğ⁄=È˝œÈ²œ=×ğĆı=Èş=¼Áœ³œÈ¼ć=È¹œŞćœ=þ„ğşÌ³œþœ=²Şć⁄=½Èğ=¼Áœ³˝¾œÈ¼=›ş›¾ğ=ÈşœşœĆı›Ð¼ć=¹¼ć²Ð
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şœŽÈİ⁄=˝ÈğŽCÈğœ=ÈŞ˛œÈ²=šœp=ĆıÝı›²Şć²I=šœp=ÛœÈàœğÈ²¼ć=₣È¹Á=È−È˝=¾›¼ĞÁÈþ¼ć=¼ćœŽ²Ì›þ˝¼ćœ=ÝıÈð=ÛœşÈþœ=þœ=˘˛²=ˇ
aœ›ğ˝œπ‘¼œÈĆ=ˇœ=¾œ›şÈŞć=›×ÈŞćÈš⁄=¼r=šœp=JšœpÌ=ŠÒÜœ∑i=È¼›²Şć›₣=È˝œ²˚=˝œŽ=˝¼ćœ¼ć=Ž²Á=¼œ=Û²ÁœŞć=ş„ÈŞœˇ=È²¼œ¼ć=Ž²Á=šœ
p=şÔˇðÈ²¼ć=ş×şÁ=ĆŞć⁄=šœp=ĆıÝı›²Şć²CÈğœ=È˝œ²˚=şÚ›«§İÌğ=˝œŽ˝È₣Â=Ûœ¼ć=Èþ₣²¾œÈ¼=È₣Èþ=ÝıðÈþ=³œÈ¼ć=²œ⁄=˚³¼ć=È−È˝=Šœ›
³ÈŞć=È×˚Şćœ=×ğÌŞć›²È×Âİ=þœÈ×¼ć=ƒ¬þÓƒ¡ÒþÂþœÈ˝=³È×=³È×=ÛœÐÈ˝=È×Şć⁄=¼ćœŽ²Ì›þ¼ćJJJ=Èş=›˝=ş¼ć˝œ›¼ć=³¨=›˝=›¼È¼ćœ¹Ì¼ć=³¨JJJ=
Ûœ›ł²œŞć=²þ„²=₣„˛=Ûœ¼ć=È×˛œ=ŞœŞć=²œ⁄=˘Ćı=ş„ÈŞœÈˇ=˝ÈğŽ=˝þÚÂ³¨=›¼ª…›¼×ÁœğŞć=˝þÚÂ³¨=²œ²œ=¹¼ćÈ²¼ć=˝¼ć=ÛœÈ¼ćœ³=˝È¼ć=šœpÈ
×¼ć=Ýı³¼ćI=Û²ÁœŞć=r˝„₣=Žœ›¼ć=˝È¼ć⁄=ŽœÈ²=šœp=ĆıÝı›²Şć²=Ûœ¼ć=π‘›þ¼œ×=˝¼ćÈþ=³œ¼ćÈ¼=²œ⁄=şœ₣œ²Á=ÈŞÐ„˝„=˝¼ćÈ¼=þœ=›²þœ∑i=Èğœ˝
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ˇ¦œ₣¼ćþ=ö›₣˝=˝ÚĞ˝=ÈŞ₣²=›²ÈŽÈ×¼ć=ŽÌ¼²œ›¾Wþœ=È−È˝=şÈ¼ć=×aœ›ÜÈŞćÈš=ÛœÈàœğÈ²¼ć=³−=È−È˝=Èþ₣›²=ÛœÈàœğ²=ş√³È˝Â=þaœ
È×¼ć=₣È²=ˇÈÜ=ÝıÈðÈš=˘˝=›²›ğÂä=₣È²œ¾œ¼⁄=³œİœ³œ›İ=Û›¾Wþœ=È−È˝=þaœ¼ćœ=È×È˛Èš²=ö›₣˝=˝ÚĞ˝=şÈ√∫ğÈ²=ÈŞ=₣i~Ì=ÛœC²=
ž¼ćœÈ²œ=¾œĞ²=È×²=şÔˇ¦œÈ₣¼ć=ş₣Şć=þaœ¼ć=¾Ò›₣˝œ=ˇ›×¼ć=³È¨=²œ=şÔˇ¦œ₣ÌÈ×¼ć=³È¨=ÛÈ²˝=Ýı×œĆ¼ćÞ=È−È˝=þœ=ƒ³«§=ĆÈŞć=ŞœŞć⁄=˘=
¹¼ćÈ²¼ć=˝œŽÈ˝=İœş˝×Èğ¼ć=³¨=È−È˝=ÝıÊşœ›Ćþ=˝¼ćœ=ĆŞć⁄=ÛœÔ›İ˝=˘¼Ô=Ûƒ∏œŞćÌ=ş„›¼¹œ=³œ˚Şćœ¼ć=Ž²Á=È₣Í›ğ˝=ƒ¬œ−ÂÈ˝=›¼şŽÂ²
=È×˚Şćœ=ŞœÈ˝=Ûœ₣¼ćœ=ş„›¼¹œ¼œ×=¼›ğ=˘¼ć=ˇÈ¾Â=Žá∫=ĆŞć=Û−Â²Ì›þ¼œÈ×¼ć⁄=Ûœ¼ć=ş„›¼¹œ¼œ×Ì¼ćœ=ş¼ş₣Şć=˘¼Ô=ş¼Âp=Èƒ¯œÈþ¼ć=ÐœÈ²=ˇ
œ=¾œ›şÈŞć=È×Şć⁄ 
şi~œÈş¼ć=şœ₣œ›Ž˝Ì˝¼ćÞ=˘=¼ćœÈŽÁ¼ć=₣œ²„ÈĞ¼ć=₣È¹Á=Û¼ćœŽ²Ì›þ˝¼ćÈÞ¼ć=›¼ĞŞć›ÐÈ˝=İ›jÆİœğÌ=˝È¼ćÈš⁄=˘¼ć=Û−Â=›²õŞć=˘Ćı=²Şć=ÈŞ=
¼ćœŽ²Ì›þ¼ć=×Ò¼ÚÂjœŞćÈÞ¼ć=›×˝=È−È˝=Ûˇ¦ş¼ć=›¼›¾á≈=¼ćœŽÁ=ÈŞ₣²=›¼Ćœ¼ćI=Ýıj¼ć=π‘È×İ=¼œ=Û²Áp=¼ćœŽÎ²›þ˝=şi~œş=È²Ćı⁄=Èş=ş¼=¼ćœ
ÈŽÁ=şi~œÈş¼ć=¾Şćœ¼Ćþœ=˘˝=¹¼ćÈ²¼ć=›¼ÈİĞþ=Ýı_Š¼ˇÂ=ÈŞ¾œÈ¼=›²√≈¼ÈˇÂ¼ć=Ýı³¼ć=þœ¼ć=şi~œş=ŠœğœŞć=Ûœ₣œÈ×¼ć=³›õ₣¼ÈL=Èş=¹¼ćÈ



²¼ć=şi~œş=˝₣⁄=Ş›×˚=˘ğœ˝œ=×˛ğ=›²ÈŞć=¼ćœŽÎ²›þ˝=×ğC›ğ¼ć=³œ¼ćƒ³›¼ć˝=şÔŁĞÂI=¼ćœŽÎ²›þ˝=ĆþÁœ¼ć=₣œ¹ÁÈ₣=₣œ²„ĞÈ˝=şi~∑ƒ=˝
¼ćœ¼ć=π‘ÈŠ«§œI=›¼È¼ćœ¹Ì=˝|ƒ¬¼ćÈ˝=¾Şć=È×›˛ÈŞć∑ƒí=˝¼ćœ=¼Áœ³˝¾œÈ¼=¼ćÈŞćÈš⁄=Šœ³œ=şi~œş=ŞœÈ˝=ÈŠœÈ˛=²œ=È×˛Èğ˚=π‘›þ=₣„ĆÒÈþÂ=Ýı³
ğ›í=˝¼ćœ=ŞœŞćI=˘˛œÈ²=›¼×Á₣œ²⁄=˘ğœ˝œ¼ć=π‘¹œ²=¼ćœŽÎ²›þ˝=×Èğ¼ć=ƒ∏œ²ÌŞć=È²þœ=›Ş›²=þaœ¼ć=˝−œĆı=ÈİĞ=˝−œ⁄=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=
₣þœ₣Èþ¼ć=È˝œ²˚=₣ÒğÁ=È²Ćı⁄=ş¼=¼Áœ³œÈ¼ć=›þ›²=ÈŞ₣²=ÈİĞ=˝−œ=¼ğÈ¼²I=Èþ₣›²=₣œ²„ÈĞ¼ć=²œ²œ=¼Áœ³œÈ¼ć=þaœ¼ć=Ýı³¼ć=›²¾Â¼ćİÌğ=˝
È¼ć=þ„ğÈ¼²⁄=ÈšÈğÈ₣ÈŞć¼ć=ƒ„∆ğ=˝ÈğÈŽ=¾›þÂI=Ćœş³œþœÈğ=¾›þÂI=−œ²œŞć=Şœ˚ŞćœI=ş¼=¼Áœ³œÈ¼ć=›þ›²=˘¼Ô=þaœ¼ć=¼œ›Ć²Ì=şœĆœÈŞÁ¼ć=Ž
²Á=π‘Çþ⁄=˝œŞÂþ=ˇ¦œ₣Á=È₣œÜğþÈi~¼ć=›¼İ=˘˝„İ=İþ˝ÌŞć=şÔƒ∆¼ćÞ⁄=˘=¼ćœÈŽÁ¼ć=¼ćœŽÎ²›þ˝=×ğC›ğ¼ć=˝œğŠœ¼ć=ÛœşÈğ=˘Ćı=È₣œÜ›
ğ¼ć=˝œğŠœ¼ć⁄=₣œ˝Âş¼œ×ÌI=ÛJ₣œ˝Âş¼œ×Ì=ş¼œĆı=˘Ćı=³È−¼ć=³›−˝⁄=
˘¼ć=³œİœ³œ›İ=¼ćœÈŽÁ¼ć=π‘¹œ²=İœş˝×ğ=›¼›¾á≈=ş₣ÈŞć=ş₣œÈŽ¼ć=È˝œÈ²œ=È˝œÈ²œ=ÛÔÈİ¼ć=›¼≠Èu=ˇÞŁÚÞœ=¼œ=›¼ÈwĞ=Žœ›ˇÈŞć=ÈþœÈğ
²=›²ÈŽÈ×¼ć=ÝıÈsİÁ=Ćœ›şğ=˝¼ćœ¼ć=Ž²Á⁄=π‘œ˝=şœþœj¼ć=³È¼Â=˘=¼ćœŽÁ¼œşÌ¼ć=Û›¾WþœŞć=ŞœÈþ₣²=›šğ=²œ⁄=Ûœ₣œÈ×¼ć=şœ₣È²=Û∑i
þ=›þ²›Ð=Û›¾Wþœ=¼ćÈŞćÈš⁄=›İ¨˝È×¼ć=Û¼ş¼ć=ˇ¦ĆÈÞ¼ć=¼ŞćşşÌ₣œ=³aŞćĞ›^=È−È˝=ĞœÐ=˘=›²ÈŞć=ÛœşœÈ˝=È˝Ñ=˝È¼ć=¼ćœŽÁ=ş¼ć˝œ¼ć=
˘¼Ô=π‘¹œ²=¼ćœŽÎ²›þ˝×Èğ¼ć=˝₣ÂÌ¼ćœ=ş₣È¼þ¾œÈ¼=₣œ²„ÈĞ¼ć=₣È¹Á=›İ¨˝È×¼ć=›¼≠Èu=ŁÚÞœ¼ć=³›¼ćÈ¼İ=‰þ›¼ć=˝È¼ć›šÈğ²⁄=¼ćœÈŽÁ¼ć=
ş¼ÈŠÈŞć=¼Ü=›İ¨˝=şÔˇð²I=Şœ¼ćœ=˚Ćı=¼ćœŽÎ²›þ˝=×Èğ¼ć=İœ˛œI=þœ¼ćœ=›İ¨˝È×¼ć=È˝œ²˚=şĆœŞćþœ=˝¼ćÈğ²=²œ⁄=›˝Ô¼œ=π‘›þ¼œ×=³
ŞÂ∑i=˝¼ćÈğ²=²œ⁄=˘˝Ćı=³u›þ=þœ¼ćœ=›²ÈŞćÈš²=π‘œĆıÈ¾Ð=Ð„ÁĆıİ›²=¼ÈÖ¼ć=¼Áœ³œÈ¼ć=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=₣È¹Á=›İ¨˝È×¼ć=₣È¹Á=ŁÚÞœ=š›Ü
ÈŞć⁄=şjÈ¼ć¼ć=×İÈ˝¼ć=˝œÈğœ=›×²C›ğÈþ=₣∑ƒœ²¼ćœ=›İ¨˝È˝=ĆþÁœ=˝È¼ćÈšI=Û³×∑ƒ=˝È¼ćÈš⁄=›˝Å=þœÈ×¼ć=ÈşĆı=˝œÈŽ¼ć=›¼≠Èu=₣œ²„È
Ğ¼ć=þÌ¼¦=È¨œ¾=›šğ⁄=₣œ²„Ğ=ş„ÈŞœˇ=È³ÈŞćĆı=þœ¼ć=π‘›þ¼œ×=˝È¼ćÈš⁄=Ûœ¼ć=˘˛²=₣œ²„ÈĞ¼ć=₣È²¼ć=₣È¹Á=›İ¨˝=ş√ñ×œŞć=ş√³È˝Â=ŁÚÞœ
=ŽœˇœÈ²œ=Ćğ⁄=Š¼ć₣=Û³₣œ›²þ=›İ¨È˝¼ćœ=˘¼ć³¼ć˚=ÈşĆı=×Èğ¼ć=›İ¨˝=şÔˇðÈ²=−œ˝Èğ˚=−œ˝œÐœ=ÈŞ=È₣œÈÐĆı=Ûœ∑i›¼ć˝=²Şć=þœ=È
¼œžœ=˝›ð²=²Şć⁄ 
›Š›˝Êş˝È×¼ć=›¼≠Èu=˘˝Ćı¾œÈ¼=›¼›¾á≈=ş₣ÈŞć=π‘¹œ²=İœş˝×Èğ¼ć=³¨=È−È˝=³›¼ć˝›®þ¾œÈ¼=şœ₣œ›Ž˝ŁÚÞœ¼ć=Ûœ¼Ćœ˚Şćœ=ˇÈÜ=È
þœğœ=ĆÈŞćÈš⁄=Û−ÂœÊ=›¼ĞŞćÐœÈ˝=È¼œ¹=ĆŞć=˘¾œÈ¼=¼ğœ=ŞœŞć=ş₣œÈŽ¼ć=›¼›¾á≈=ÛÔÈİ¼ć=₣È¹ÁI›¼ÈİĞ=˝È¼ć=Šœ˝„›¼ćŽÌ¼Ì=¼œ=È¼ćœŽÈˇÈ
¼ć=ÛÔÈİ¼ć=şÈL=Û²Áœ²Á=ÛÔÈİ¼ć=ğÜœĆı=¼œ›¹ÈŞć=›×ÈŞć=ÈŁœğœ=ŽÈğ=₣ÊşÁ=›İ˝œÈ¼ć¼ć=ÈŠ«§œ=Û−ÂœÊ=¼ćœŽÎ²›þ˝=ş„›¼¹œ=È²˚Şćœ¼ć=ÝıÈ×Áœ
ˇ⁄=ş₣∑ƒ=şœ₣œ›Ž˝=Û−ÂÎ²›þ˝=ş₣şÁœ¼ć=ş₣œ¹œÈ²=¼Á−Â=˘È×Èİ¼ć¼ćÔ=È¼¼ćÈł¼ć=İœş˝Èˇœ•Ì¼ć=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=₣È¹Á=ˇ}Èˇœğ=¼œ¹œÈ
²œ¼ć=ÈŞ=π‘Şćœş=þœ=˘=¼ćœÈŽÁ¼ć=π‘¹œ²=İœş˝=×Èğ¼ć˚=È˛ğœ⁄=Ýıƒ∆œ›²=›×Èþ=›ˇÈŞć=˘=¼ćœÈŽÁ¼ć=İœş˝¼ˇÂ=ÈŞ=˝œŽ›Ð=˝È¼ćÈš²=þœ=Ćğ=¼ć
œŽ²Ì›þ=¼œ=¼ćœŽ²Ì›þ˝È×¼ć=ş√³È˝Â=₣œ²„ĞÈ˝=¼Ìþöu=˝È¼ć=Èþœğœ⁄ 
È×Èİ¼ć=ş¼=¼ćœŽ²Ì›þ˝=×ğ=ŠœŞć=¼ćœŽ²Ì›þ=È−È˝=şœ¹œ¼ćÞ=₣œ²„Ğ=×ÒÈ¼ć=−œ˝„˝⁄=¼ćœŽ²Ì›þ=¼ğÈþ=Ûœ₣¼ćœ=Èö›Þ=¼ćœŽ²Ì›þ=şÈŠþ²=₣œ²
„Ğ=˘Ćı=³„a›Ž¼œ×Ì=ş₣œÈŽ¼ć=›¼≠Èu=þœ¼ć=π‘›þ¼œ×=şÔˇ›ðþ=˝¼ćÈ¼I=şÔˇ¦œÈ₣¼ć=³È−=˘›ˇÈŞć=ŞœÈ¼JJJ=³„a›Ž¼œ×Ì=¼Á¼ƒ∏œ¼ć=₣È¹Á=¨₣þœ¼ć
=Û›ğÈà=ÈŁœ¼ćœÈ½¼ćœ=˝¼ćœ=¼ćœŽÎ²›þ˝=×Èğ¼ć=þœ¼ć=˝œ₣Á=²Şć⁄=¼ćœŽ²Ì›þ=›²ƒ³ÚĆ=₣œ²„ÈĞ¼ć=²Ì¼ć¼þœ=¼¼ćÔ=þœÈ×¼ć=˝œÈš=ÛÈ²˝=ƒ¬›∑ƒ×œ
Şć˝⁄=˘Ćı=‰²ÓİÈëÁ¼ć=¼ćœŽÎ²›þ˝=›ƒ∏þœ¼ƒ∏œ=¼ŽœŞć=¼ćœ˛ÈþşœĆœŞÁ=˝È¼ć⁄=¼ćœÈ«§∂¼ć=³›¼ćŠœğ˝=₣dğÌ¼ć˚=˘Ðœ=˝œ₣Á⁄=³Ú›−¼Ì¼ć=ş¼È×Èİ
=ş₣œŽ=ˇÞþi~Ì¼ćœ=˘=¹¼ćÈ²¼ć=¾Ò›₣˝œ=³œğ²˝È¼ć=˝œŞÂþ=ö₣ŽÌ¼Ì=₣œ²„ÈĞ¼ć=ƒ¬œÈ−Â¼ć=şÈL=›¼ª…œşŁœþ˝þœ=˝È¼ć²⁄=˘˛œÈ²Ćı=ğ„›˝ÈŞć=¼ć
ÈŞćÈš=ˇþ=şœþœİ=¼šÈ¼ć=şÈŠþ²¾œÈ¼=İœş˝=×Èğ¼ć=Š›ŠÂþ=Û¼ćœŽ²Ì›þ˝¼ćÈÞ¼ć=¼ćœŽ²Ì›þ⁄ 
³„a›Ž¼œ×Ì=İœş²=ÈİœĞÈÞ=ŽŽÂ›¼ćþ=₣œ²„Ğ=þœ¼ć=›²Žƒ¬=˝œŞć×œŞć=Û¼ćœŽ²Ì›þ˝¼ćÈÞ¼ć=˘Ćı=ÝıÈsİÁ=π‘ÈÞœ›×þ=π‘›pÆŞćœ˝¼ćÈÞ¼ć=›¼≠Èu=π‘›
þ¼œ×=Žœ²œŞć⁄=˝œ¼ćÞ=þaœ¼ćœĆı=Èþœ=Ûœşğ=¼Ì¼ć⁄=˘˝=˙›þĆœ›ş˝=₣„ĆÒÈþÂ¼ć=₣È¹Á=›×ÈŞć=Şœ›_š=Ûœ₣¼ćœ⁄=˘Ćı=ş₣Şć=şÔˇ¦œÈ₣=ŽŞć=ÛŽÂ²=
π‘œŞć=Ûşó¼⁄=þœĆı=›²¼ć∑i¼ć=şÔˇ¦œÈ₣=ÈğÈˇ=−œ˝œÐœĆı=¼Ü⁄=¼ćÞŽŞćÌ=²ŞćI=¼ÈÞ=Ûœ›š=þ¼„=È₣ÈþKKK⁄=₣œ²„Ğ=˘Ćı=Û¼ćœŽ²Ì›þ˝¼ćÈÞ¼ć=¼ćœ
Ž²Ì›þÈ˝=ş¼ÂÈþœ¾œÈ¼=π‘þÁœ˛ÁœÈ²¼ć=₣È¹Á=›×ÈŞć=þaœÈ×¼ć=π‘›þ¼œ×=¼ÁjÆ=˝È¼ć²⁄=¼ÁL=›¼{ÒÈ³=₣∑i¼Á=˝È¼ć²⁄=¼œÔğœ=˝−œşœ›ĆÈþÁ¼ć=Û
LÈ²=˘˝=²þ„²=Š›¼ćÈp¼ć=Ûœ›¼¾Âœ¼=ĆÈŞćÈš=JJÈğœ˝œğ=˝›₣›Ð¼ć=È₣√¬œ¼ć⁄=ş¼ć˝œ¼ć=›¼È¼ćœ¹Ì=şÔ¼œ×³Èp¼ć=›¼›pÆ=È×˛Èğ=ÙĞÂœ=ĆŞć⁄=ş√
ñ›þ=˘˝›Ð=³¼ćÌ¨œŞć=ˇ¾Ì¼ć=ŽÈğ¼ć=₣œš=˘Ćı=π‘¼Š²›Ð=›×ÈŞć=¼œ˝Á=¼ćŠ²œ=˝¼ćÈþ=È×˚Şćœ=ĆÈŞć›šğ⁄=×„Èİœ=Ž²=³¼ćÌ¨œ−ÂÌ¼ć=₣È¹Á=È×Ü
İþœ›¹˝=³¼ćÌ¨œ−ÂÌ=›ğÈ˛Èš²JJJ=¼ćœŽ²Ì›þ˝¼ćœ=ˇ¾Ì¼ć=ŽÈğ¼ć=₣œšI=˘È×¼ć=›¼ª…œş=˝¼ćœ=ŞœŞć=²œ⁄=π‘œ›þ•œ›²˝=¼ćœŽ²Ì›þ¼ć=π‘›þ=ş„þÌ¼
¦=ŁÚÞœ=Ş›×=˘Ðœ=²œ=ĆŞćI=þÈ¼=Ûœ¼ć=È˝œ²Ðœ=ĆÈ¼’=Ûœ³œþþ=₣È²=ĆŞć=₣œ²„Ğ=˘¾œÈ¼Ćı=þœ¼ć=π‘›þ¼œ×=Žœ²œÈ¼²=Şþ›×²=²œ=ÈşĆı=İ›jÆ¼ć=
Ûœ›¼¾Âœ¼=ĆŞć=Şœ¼ćœ=₣œ²„ÈĞ¼ć=π‘›þ¼œÈ×¼ć=¾œĞœÈ˝=şÔˇ›ðþ=˝È¼ć=Šœğ²œ=˝¼ćÈ¼²=ş›ð˝=¼ćœŽÎ²›þ˝=ğÈ¨Á=Şœ=è¹„=³œĆıÈŞć=È×¼œ¼ć=₣È
¹Á=şÌ₣œ¼u=²œ=È−È˝=₣œ²„ĞÈ˝=þœ¼ć=ÈİœĞÞ=Şi~Þœ=È−È˝=₣„›jÆ=È×¼œ¼ć=π‘Şćœş=˝¼ćÈ¼⁄Ûœ¼ć=ş₣Şć=Ş˛²=Ýœ›˝²Ì¼ć=₣i~=³ÈÜ=þ˛²=₣œ²„Ğ
È˝=ÈŞ¾œÈ¼Ćı=³œÈ¼ćœ=Žœ›ˇÈŞć=¼ćœ˛œĆı=ş¼ÈŠÈŞć=¼Ü=¼ćœŽÎ²›þ˝=˝þÂ¼Á⁄=
=



ˇÞþi~=˚=½Áœ›ş¼œ×=

Û≠ÖþÌ=¼ćœŞć=
Û²„¼œ×æ=Û²„³=ÈŠÍ¹„¼ćÌ=
=
²¼=Ýı×œ¼ćÎ²›þ˝=ˇÞþi~=˚=şœ√ñ×œ›Şć˝=²¼=J=½Áœ›ş¼œ× 
˝ÈŞć˝›×²=ÛœÈˇ=˘˝=þ≠Þ=˝œª Ì›¼ć=¼Ö„=Ûœ₣œÈ˝=˝œª ÌÈ¼ć¼ć=₣œ²„ÈĞ¼ć=ŽÌ¼²=ş√³È˝Â=¼Èğ›šÈğ²⁄=¼Èğ›šÈğ²=¼ćœŽÎ²›þ˝=Ûşþþ
œ=˚=ş„›¼È¹¼œÈ×¼ć=½aœ×I=›²¼ćœ³jœ¼œ›Ć²Ì¼ć=›²•„¼ćþœ=ş√³È˝ÂI=¼Èğ›šÈğ²=˘₣²=˘˝=ş₣œÈŽ¼ć=˝−œ=Şœ=şi~œÈş=şÔ³ÚjÆI=ÈŞ˛œÈ²=Ž›
LI=³„›ğİI=ÈˇœÈŞćàœ=¼œ›Ć²ÌI=ş¼ć˝œ›¼ć=Šœ˝„È¼ćI=¼Á¼şœŞćÌI=˘₣²›˝=şœÔ¼œ›×˝¼ćœ˚=³¼ćƒ³È¼ć¼ć=›¼≠Èu=×aœ›ÜÈŞć=ÛœÈšI=Ûœ¼ć=pÆ₣İ=³È
¼ćI=˘È˝=Û³È¼ć¼ć=şÈL=›₣Èğ›₣Èİ=ŞœÈ_š⁄=şÌ₣œĆÌ²=ĆþÁœI=È¼ÈÜ=J=˚ðœ=J=˚ðœ=ØØ›²È˛œaŽ∞∞=˘¼ć=þœ›ğ˝œI=›½İ½İœ›²I=¾ŞćI=Û₣Ì₣œÔ›
şþ=CŽ¼I=Ûœ¼ć=¼œ∑ƒ›¼˝=Şœ=ŁÈÐ=ŠÈğÈšI=˝œª Ì›¼ć¼ćœ=Şœ=ŽœÈ²=˘¼Ô=˝œª ÌÈ¼ć=Şœ=ŁÈÐÈš=Èş=J=ş√³È˝Â=¼œ›˝=Ûœ₣œÈ×¼ć=Şœ=Žœ²œÈ²œ=
ĆŞć=˘=×„ÈŞć¼ć=È¾þÈ¼¼ć=ŠÒÜœ∑i=›²È¼œÂ¹=›¼È¼ćœ¹=JJ=›þ›²=¼ğ›šÈğ²=˘şÈ¼¼ć=₣È¹Á=¼ş¼œÈş¼ć=Û›¾Wþœ¼ć=˝−œ⁄=›þ›²=¼ğ›šÈğ²=Ø˝œ
ª Ì¼ć=˝œ¼ć¼œÈ¼ć¼ć=¼Áœ³œ¼ć=›šğ⁄=˘˛²=þœ=˘˝Ðœ=Ýıá∫œ×œˇœ¼ć⁄∞ 
þaœ¼ć=˙=₣∑i¼Á›Ð=ş√³È˝Â=Ûœ›₣=ŞþĆı=È¾È¼›š=þþĆı=Ûœ₣œ¼ć=₣È²=ĆÈŞćÈš=ş₣ˇ¦=¾œ¼ćþ=ş√³È˝ÂĆı=˘Ðœ=Ş−œ−Â=˘˝Ðœ=˝−œ⁄=şÈàĆ=È²
ĆıI=˝œª Ì¼ć=˘¼Ô=Ýıj¼ć=J=³Ò¼Â=¾œ¼ćþ=ÈşĆı=Ýıá∫œ×œˇœÈ¼ć¼ć=×„›Ð=Ûœğœ×œ=Ûœğœ×œ=›¼³×Ž²˝=˚ŞćœÝÂ=›ĆÈİÈ¼=ˇÞÁ=ĆÈ¼⁄=›˝Å=ĆH×‚¾Ò›₣È
þ˚=Wœ²=˘¼Ô=þÈ−Á¼ć=₣È¹Á=ÈŞ=½œ¼ćœ˝I=Şœ=Ûœ₣¼ćœ=Žœ›²=˘¼Ô=Şœ=Ûœ₣œÈ×¼ć=¼ğœ=ĆŞćI=Şœ=ÛŽœ²œ=˘¼Ô=Şœ=›²›õþ=¼Èğ=ŠœğœÈ²œ=ĆŞć
I=Şœ=Èˇœ³²=¼ćœ˛œ=ĆÈ_š=˚=Şœ=π‘˝œİ=˝¼ćœ=ĆÈ_šI=şþÁ=ŁÐ²œ=˚=ÛœàœŽI=Ø¼Çˇþ∞=ŽˇÊ=Ûœ¼ć=˝›®þ=Žˇþ=J=˘şÈ¼¼ć=₣È¹Á=ÈŞ=¼Á¼
¹œ²JJJ=þœ=şÌ₣œĆÌ²=Û²„₣œ²=Ûœ¼ć=Ýı¼Â¼ć=Ýıá∫œ×²œ¼ć=È¨p=ĆÈŞć=ÝıÈðÈš⁄=˘=ĆÈğœ=˘˝Ðœ=›¼ĞœjÆ=³aœŠ²=Şœ=Û®=ÛaœÈŠ=È½œÐœÈ²œ=ĆÈ_š
I=²œÜœ=ĆÈ_šI=Ûœ¼ć=ş¼ÈŠÈŞć=˝„Ê›şþI=¹qÔşœo˝=¼ćœŽÎ²›þ˝=ÝıÈsÈİÁ=¼Á¼ĆHþ=ĆÈ_š⁄ 
Ş˛²Ćı=È˝œÈ²œ=þ−œ˝›−þ=Øşi~œş¼œ×Ì=Ćœ₣ğœ¼ć=ŁÐ²œ∞=ŁÈÐ=þ˛²ĆıI=²œ₣₣œp=Û²„şÖœ²=˝È¼ć=›˝Ô¼œ=Û²„şÖœ²=²œ=˝È¼ćĆı=ş¼ć˝œ¼ć=È×œ
ĞÌÈ×¼ć=şœ¼Á∑ƒ=˝¼ćÈþ=Ûþ„ÁÊşœĆÌ=Û›þ¼Á∑ƒ=ĆÈŞć=˚Èð⁄=Èˇœ¹¼ćœÈþ=ş¼¼ć₣þÌ=˘DÈπ‘Èş=ÛœC²=ğœˇœÈ²œI=NP=›ÝÈş√¬¼ć=³œğÂœÈ₣hÐ=¾
¼È²=ÛœpÆ₣ÞI=Û−¼œ=›Š›j›şÔ³„¼ćœŞć=þ−œ˝›−þ=Øşi~œş¼œ×ÌÈ×¼ć∞=wœ¼ćœ=›İ˛=J=ĆþÁœ=JJJ˘CÈğœ=þœ¼ć=₣œp=˝ÈŞć˝›Ð=×Ú«§œ∑i=Şœ=¼Ü=Û
œ˝œÈ¼ć¼ć=şÔ¼œ×=J=›İÈ¼ćœ²œ₣=È³ÈŞćÈš⁄=Ûœ¼ć=˘ş¼=ŁÐ²œŞć=Şœ=şóœ¼Á=π‘₣œÞ=›ĆÈİÈ¼=şœ₣È²=Ûœ²œ=ĆÈŞćÈš=þœ=ÛÈ²˝=Ûƒ¬›∑ƒ˝¼ć=π‘ªΩ=
þ„Èğ=¹È¼ć=˘¼Ô=þœĆı=þ›ÜŁ›Ü=›¼ĞŞćCÈğœÈ˝ðœdœ=ŁÈ¼ć=³œ›ðÈŞć=È×˚Şćœ=ĆŞć⁄=Èˇœ¹¼ćœ¼ć=ŁÐ²œÐœĆı=¹≠²I=Ş˛²Ćı=ŁÐ²œÐœ=ŁÐğ=þÊ₣„„ĆÒ
ÈþÂĆı=ƒ¬œ¼ćœ«§∂₣i~Ì=ÈŁœĞ²œ=˝È¼ć=›×Èğ²=˘Ðœ=ÛœĆı=˘ş=ÛœĆı=J˘¼ć=š˝⁄=›¼ª…=›Ćà„=³›¼ćĞ×=¼ğğ=₣„şğ₣œ²È×¼ć=˘˝Ðœ=×ğ=È³ÈÐ»œğ=È¼œ
₣œ=š„aÈÜ=˝œŽ›Ð=˝È¼ćÈš⁄=ÛÈ²˝=C≠n³ÒÞÂ=π‘ÈªΩ¼ć=Ýıp=È×˚Şćœ=Ćğ=²œ⁄=Û²∑i=ÛœàœÈŽ¼ć=¼Áœ³œ¼ć=È−È˝=Èˇğ⁄=ÈŞ=Şœ=›¼ª…œş=˝¼ćÈþ
=ŠœŞć=›¼ª…œş=˝¼ćğ⁄=›˝Å=ŁÐ²œÐœ=ÛşÒ˝¾œÈ¼=şœ√ñ×œ›Şć˝=Ýıá∫jþœÈ˝=Šœ¼È˝=Žœ›ˇÈŞć=þ„ğğ⁄ 
NN=ÈşÈπfı√¬È¼ć¼ć=ŁÐ²œ›Ð=›ŁÈ¼ć=ÛœÈ₣›¼ć˝œ=ş¼ć˝œ¼ć=ÛÈ²˝=›₣È−Á=˚=¾„ğ=J=þÈ−Á¼ć=Žá∫=›×ÈŞć›šğ=˘˝Ðœ=²ŞćI=×„ÈÐœ=È×İÈ˝=ÛœpÆ₣
Þ=˝¼ćœ¼ć=ğÈ¨Á⁄=Ùª…¼ć=ŽœÈ²²=þœ¼ć=¾aœÜœÈ¼ć=Ûœ¼ć=˝Ì=ğ„È˝œÈ²œ=ÛœÈšÕ 
¾œ¼ćþ=ş¼ć˝œ¼ć˚=ÈşĆı=˘˝Ćı=È˝Íİğ=¼Á¼Ćœ¼ć=˝¼ćÈš=J=Û¼İÁ=þœ¼ć=ğ¨Á=È˝œÈ²œ=Û²Á=È×İ=²ŞćI=›²ÈŽ¼ć=È×Èİ¼ć=₣œ²„Ğ⁄=ˇþ=×İÈ˝=
³„›ğİ=˚=›²¼ćœ³jœ¼œ›Ć²Ì¼ć=ĆœÈþ=₣Úþ=₣œ²„ÈĞ¼ć=şÔ˛ÁœÐœ=ĆœŽœ¼ć=šœ›ÜÈŞć=ÈˇÈš⁄=şœ√ñ›þ˝˝œÈğ=È¼œÈ√¬¼ć=³„›ğİ˝₣ÌÂ¼ćœ=şÔ¼œ×₣œ¹
ÁÈ₣=È˛œğœ˛„›ğĆı=¼ÈğÈš²=Ø›²È×Âİ∞=È₣È²=þaœ¼ćœ=˝þ=Ø×„¼ÚÂj∞È˝=›²›õĆÆ=˝È¼ć=›×ÈŞćÈš²⁄=ÛÖ»π‘È×İ=Žœ›²ÈŞćÈš=˘˝=¼šÈ¼ć=OMM=Ž²=
ØŠ¼ć₣³i∏Ì¼ć=∞=Ø˘²˝œÝıhÐœÈ¼ć∞=₣Úþ„Á¼ć=˝−œ⁄=˝œª ÌÈ¼ć¼ć=Û¼ƒ∏œÐœ=π‘œŞć=Ş„u=J=³›¼ć›ƒ∏›þ¼ć=₣ÈþœI=Èş˛œÈ²=NVUV=È−È˝=˘˛²=³ŞÂ∑i=U
MIMMM=₣œ²„ĞÈ˝=ĆþÁœ=˝¼ćœ=ĆÈŞćÈš⁄=ĆœŽœ¼ć=ĆœŽœ¼ć=₣œ²„Ğ=Èş˛œÈ²=Ø›²È˛aœŽ∞⁄=›²È˛aœŽ=₣œ²„ĞÈ×¼ć=Û›¾¾œ¼˝È×¼ć=ş›₣›þ¼ć=≥APD
Pµ=þ−Á=Û²„şœÈ¼ć=OMMP=şœÈğ˝œª ÌÈ¼ć=PMMM=₣œ²„Ğ=›²Ćþ=ĆŞćI=Şœ¼ć=₣È¹Á=QSP=Ž²=Èş²œ¼œ›Ć²Ì¼ć=Èğœ˝⁄=ØèöHĞœ¼ć=ƒ³İÂ∞=˘È²
=È×¼œ¼ć=π‘›þöå›þ=›×ÈŞć=OMMO=şœÈğ¼ć=ÛÈ?œ¼È¼ć=₣„½›þ=₣Ć√∫×=şÙÈ×¼ć=ş¼ć˝œ¼ć=¨₣þœŞć=ÛœşÌ²=Ć˚Şćœ¼ć=³¼ć=È−È˝I=˘=›³=›Ý=›³J
¼ć=þ−Á=Û²„ŞœŞćÌI=RQ=Ž²=ÈŽğ¼àÌ¼ć=₣Úþ„Á=ĆÈŞćÈš⁄=›˝Å=˘Ćı=Û›þ=J=ŽœþÌŞćþœ¼œÈ×¼ć=Ş„Èˇ=Şþ¨Þ=×„¼ÚÂjI=şi~œş¼œ×ÌI=›¼È{œĆÌ=¼œ=Š
¼ć₣³i∏Ì¼ć=ÈğÈ¼ğ=ÈşaÈÐ=₣œ²„ĞÈ˝=ĆþÁœ=˝¼ćœ=ŞœÈ¼=þþ¨Þ=ĆþÁœ˝œ¼ćÌ¼ćœ=ŽœþÌŞć=ƒ¬œÈ−Â¼ć=¼ć¨˝=›ĆÈİÈ¼=ş×È³Â=›¼Š¼ćÞ=˝¼ćÈþ=³œ¼ćÈ¼
=˘¼Ô=˝œÈ¼ćœ=˝œÈš=È˝œÈ²œ=Ýıj¼ć=È×¼œ¼ć=×œŞć=þœ¼ćœ=ƒ¬Ì˝œ¼ć=˝¼ćÈ¼=²œ⁄=
₣œ²„ĞÈ˝=ĆŞć¼ćœ›²=˚=şi~∑ƒ=˝¼ćœ¼ć=›×È˝=¾œ¼ćþ=¼ćœÈ«§∂¼ć=Èžaœ˝›Ð=È³œÐœ=ÛœĆıÈ²¼ć=≥ Prevention of Terrorism 
Act.µ=wœ¼ćœ=Û²„•œ›²˝=ƒ¬Ì˝Ú›þ=È³ÈŞćÈš⁄=×İ›Ð=¼ćœÈŽÁ=˘Ćı=ÛœĆı²=Žœ›¼ć=ĆÈŞćÈš⁄=È³œÐœ¼ć=›¼ĞÈŞć=˛„¼={åþ=ÈŠœ˛=Šœ›ğÈŞć=È×˛Èğ=Ûœ
³›²=¼„žÈ¼²=ÛœĆı²›Ð=ÛþÁ∑i=˝Üœ=˘¼Ô=ş¼Â¼Áœ³Ì⁄=ÛœĆı²›Ð=˘₣²=¼r₣˛Ì=˘₣²=ş¼ÂşZ¼ćÌ=ÈŞ=˘›Ð=ÈŞJ˝œÈ¼ćœ¼ć=›¼≠Èu=π‘ÈŞćœˇ=˝¼ćœ=
ŞœŞć=JJ=›¼Èƒ¡œ¼ć˝=şÈ₣þ=¹Úþ=È˝œÈ²œ=Ûœğ=J=˝œŞć×œ¼ć=˝₣ÌÂ=È−È˝=è≠=˝È¼ć=È˝œÈ²œ=Ûœ›×¼œşÌ=›Ş›²=›²₣ˇœÈš¼ć=þğœŞć=¼aœ›İ=¼œŽœ›_
šÈğ²=Û−¼œ=Ûœ³›²=¼œ=Ûœ›₣=ş˝ÈğĆı=˘Ćı=ÛœĆıÈ²¼ć=Ûœ˚þœŞć=ŠÈğ=ÛœşÈþ=³œ›¼ć⁄=ş¼ć˝œ¼ć=Şœ=ŠœĆıÈ¼=þœJĆı=ĆÈþ=³œ¼ćÈ¼JJJ=È³œÐœ
¼ć=₣œĆœoÁ=Ćğ=˘Ćı⁄=Şœ¼ćœ=Ûœ₣œÈ×¼ć=İœş²=˝¼ćÈš=Ûœ₣¼ćœ=þœÈ×¼ć=ş√∫›þ¼ć=˚³¼ć=›²¾Â¼ć=˝È¼ć=È¼aÈŠ=Ûœ›š⁄=þœ›₣ğ²œÜ—Èþ=ş¼ć˝œÈ¼ć¼ć



=ş₣œÈğœŠ²œÈ˝=ª…œş≠u=˝¼ćœ¼ć=Ž²Á=È³œÐœ=¼Á¼Ćœ¼ć=˝¼ćœ=ĆÈ_š⁄=žœÜ˛Èd=POMM=Ž²=₣œ²„Ğ=J=ŞaœÈ×¼ć=È¼›İ¼ć=¾œˇ=Ûœ›×¼œşÌ=J=₣œ
˚¼œ×Ì=Ć˚Şćœ¼ć=Û³¼ćœÈ¹=þaœÈ×¼ć=²œÈ₣=È³œÐœ¼ć=Û¹ÌÈ²=˘½=ÛœĆı=Ûœ¼ć=˝¼ćœ=ĆÈŞćÈš⁄=Ýıj¼ć=π‘È×Èİ¼ć=³Ò¼ÂœÔÈİ=Şaœ¼ćœ=Ž›₣=È−È˝=ÝıÈ_
šÈ×¼ć=›¼≠Èu=Ûœ¼ć=È¼aÈŠ=−œ˝œ¼ć=Û›¹˝œÈ¼ć¼ć=×œ›¼Èþ=π‘›þ¼œ×=˝¼ćÈš²=˘Ćı=ÛœĆı²=þaœÈ×¼ć=×›₣ÈŞć=¼ćœ˛œ¼ć=ÝıÈsÈİ=¼Á¼ĆHþ=ĆÈ_š⁄=
CŽ¼ćœþ=˚=₣„√¬œĆı˘=˘Ðœ=π‘œŞć=ş¼Âœo˝¾œÈ¼=₣„şğ₣œ²È×¼ć=›¼≠Èu=¼Á¼Ćœ¼ć=˝¼ćœ=ĆÈ_š⁄=OMMO=şœÈğ¼ć=³¼ć=CŽ¼ćœÈþ=¼ćœŽÁ=ş¼ć˝œ
È¼ć¼ć=₣×þ³„«§=³›¼ć˝®²œŞć=OMMM=₣„şğ₣œ²È˝=ĆþÁœ=˝¼ćœ=ĆÈŞćÈšI=NIRMIMMM=₣œ²„ĞÈ˝=ˇÚĆšćÜœ=˝¼ćœ=ĆÈŞćÈš=˘¼Ô=OTU=Ž²È˝=È
³œÐœ¼ć=Û¹ÌÈ²=Û³¼ćœ¹Ì=şœ¼Á∑ƒ=˝¼ćœ=ĆÈŞćÈš⁄=˘¼ć=È¾þ¼ć=OUS=Ž²=₣„şğ₣œ²=Ûœ¼ć=₣œp=˘˝Ž²=›İ˛Õ=³„›ğ›İ=ÈĆ½œŽÈþ=ÈŞ=ƒ¬Ì˝œÈ
¼ćœ›jÆ=Ûœ×œŞć=˝¼ćœ=ĆŞć=È³œÐœ=ÛœĆıÈ²=þœ=›¼ŠœÈ¼ć¼ć=π‘₣œÞ=›ĆÈİÈ¼=ˇÞÁ=ĆŞć⁄=½Èğ=È³œÐœ=J=¼ćœŽÈn=³„›ğ›İ=Û²„şÖœÈ²¼ć=ŽœŞćˇœ=›²È
ŞćÈš=³„›ğ›İ=›²ŞÂœþ²⁄=˘Èþ=½ğÐœ=³œ˚Şćœ=ŞœŞć={åþI=ş¼ć˝œ›¼ć=¼ÁŞć=ĆŞć=˝₣I=˘¼Ô=½ğ=³œ˚Şćœ=ŞœŞć=›²›õþ¾œÈ¼Ćı⁄=
ˇþ=₣œÈş=È³œÐœ¼ć=›³ğş‚=Ð»œĆı¼„²œÈğ=Ûœ›₣=˘˝Ž²=ş×şÁ=›ĆÈİÈ¼=Ýı³›ƒ∏þ=›šğœ₣⁄=Ûœ₣œÈ×¼ć=˘Ćı=Š₣Ê˝œ¼ć=ˇÞþÈi~=˝Ì=ŁÐÈš=Èş
şÈ¼¼ć=₣₣Âœ›∑i˝=şœ¨ÁC›ğ=×„J›×²=¹È¼ć=Ûœ₣¼ćœ=è²ğœ₣⁄=Ûœ³²œ¼ćœ=›²›õ∑i=ÈĆœ²=Ûœ₣œÈ×¼ć=³„›ğİ=J=È¶İ²CÈğœÈþ=ş¼Ćı=şó¼=æ=È
Žœ¼ć=˝È¼ć=₣œ²„ĞÈ˝=₣Òp³œ²=˝¼ćœÈ²œ=È−È˝=è≠=˝È¼ćI=²¿Ω=˝¼ćœI=ÈĆ²ƒ∏œ=˝¼ćœIĆııÈğ˝›Ð»˝=İ˝=È×˚Şćœ=I=›şˇœÈ¼ćÈÐ¼ć=šaœ˝œŞć=³„›ÜÈŞć=
È×˚ŞćœI=³œŞć„Èþ=ÈğœĆœ¼ć=¼ćÝ=π‘È¼İ=˝¼ćœÈ²œI=Ł„›Ğ=J=È₣È¼ć=ğœ›−=È₣È¼ć=₣Úþ„Á=³ŞÂ∑i=ş¼Ćı=Èş˛œÈ²=ĆŞć⁄=
È³œÐœ=Ûœ×œğþ=Ž²şœ¹œ¼ćÈÞ¼ć=²Ž¼ć×œ›¼ć¼ć=Ž²Á=È˛œğœ=²Şć⁄=Şþ¨Þ=²œ=È×œĞ=π‘₣œ›Þþ=ĆÈ_š=þþ¨Þ=˘˝Ž²=₣œ²„ĞÈ˝=›²¼ć³¼ćœ¹=›
¼È¼Š²œ=˝¼ćÈþ=ĆÈ¼=J=È½ÍŽ×œ›¼ć=₣œ₣ğœŞć=˘Ćı=ƒ¬Ì˝Úþ=›¼›¹›Ð=È³œÐœŞć=ÝıÈ™=ŞœŞć⁄=È³œÐœ¼ć=Û¹ÌÈ²=Ûœ³›²=Şþ¨Þ=²œ=›²ÈŽÈ˝=›²È×Â
œĞ=π‘₣œÞ=˝¼ćÈþ=³œ¼ćÈš²=þþ¨Þ=Ûœ³›²=šœÜœ=³œÈ¼²=²œ⁄=JJ=Ş›×˚=Ûœ³²œ¼ć=›¼≠Èu=Û›¾ÈŞœˇÐœ=Èş˛œÈ²=Ûœ²„•œ›²˝¾œÈ¼=×œÈŞć
¼ć=˝¼ćœ=ĆÈ¼=²œ⁄=π‘˝¼ćÞˇþ¾œÈ¼=Ûœ₣¼ćœ=˘Ćı=È×Èİ=Û³¼ćœ¹Ì=şœ¼Á∑ƒ=Ć˚Şćœ¼ć=Ž²Á=ÛÈ³¨œ=˝¼ć›š⁄=È³œÐœ¼ć=×„¼ÂÁ¼Ćœ¼ć=ĆÈ_š=˘₣²=¾
œ¼œÐœ=ş¼ćğþœ₣œp⁄=¼Áœ³œ¼ćÐœ=¼¼ćÔ=ÝıÈ™œ⁄=ÈŞ=˝œ¼ćÈÞ=˘Ćı=ÛœĆı²=‰þ›¼ć=ĆÈŞćÈš=Ş−œ−Â¾œÈ¼=ÈşĆı=˝œ¼ćÈÞĆı=þœ=¼Á¼ĆHþ=ĆŞć⁄=Û¼İÁ=
₣œ›ğ₣−=˝›₣›Ð¼ć=ş„³œ›¼ćİ=₣œ²Èğ=İÌŁ¦Ćı=È³œÐœ=π‘ÈŞćœŽÈ²¼ć=Û›þ›¼ćjÆ=¼Èğ=₣È²=ĆÈ¼⁄=₣œ›ğ₣−œ=˝›₣›Ð=ş„³œ›¼ćİ=˝È¼ćÈš=È˝œÈ²œ=È
˝œÈ²œ=È¨Èp=şœ¹œ¼ćÞ=È½ÍŽ×œ›¼ć=ÛœĆı²È˝=È³œÐœ=J=¼Á¼ƒ∏œ¼ć=³È−=›²ÈŞć=Ûœşœ=×¼ć˝œ¼ć⁄=þœĆÈğ=È˝œ−œ˚=È˝œÈ²œ=È½ÍŽ×œ›¼ć=Û³¼ćœ
¹Ì=−œ˝È¼=²œ⁄=−œ˝È¼=è¹„=şi~œş¼œ×Ì¼ćœ⁄=¼Áœ³œ¼ćÐœ=È¼İ=›²ŽÂğœ⁄ 
ÛœŽ=Ž√∫„=˚=˝œª ÌÈ¼ć=˘¼Ô=Ýıj¼ć=J=³Ò¼Â=¾œ¼ćÈþ¼ć=ÛÈ²˝CÈğœ=¼ćœÈŽÁ=şİƒ~=¼œ›Ć²Ì¼ć=›¼ÈİĞ=¨₣þœ¼ć=ÛœĆı²=≥Armed Forces 
Special Powers 
Actµ=è¹„=Èş²œ¼œ›Ć²Ì¼ć=Û›½şœ¼ćÈ×¼ć=²ŞćI=Ž„›²Şćœ¼ć=˝›₣İ²Ý=Û›½şœ¼ć=˘¼Ô=²²J˝›₣İ²Ý=Û›½şœ¼ćÈ×¼ć˚=Û²„È₣œ×²=›×ÈŞćÈš=ÈŞ=
þœ¼ćœ=È˝œÈ²œ=¼Á›jÆ=ş¼ć˝œ›¼ć=›²È×Âİ=Û₣œ²Á=˝¼ćÈš=¼œ=Ûƒ~=¼Ć²=˝¼ćÈš=˘₣²=şÈàĆ=˝¼ćÈğ=þœ¼ć=˚³¼ć=¼ğ=π‘ÈŞćœˇ=˝¼ćÈþ=³œÈ¼ć=≥
˘¼Ô=˘₣²›˝=È₣È¼ć=È½ğÈþ˚=³œÈ¼ćµ⁄=è¹„=şÈàÈĆ¼ć=¼ÈİÕ=¾œ¼ćÈþ=Şœ¼ćœ=¼œş=˝È¼ć²=þœ¼ćœ=ŽœÈ²²=³›¼ćÞ›þÐœ=È˝œ²‚=›×È˝=˘ÈˇœŞć⁄=
›²¼ćœ³jœ=˝₣ÌÂÈ×¼ć=wœ¼ćœ=›²ŞÂœþ²I=›²È˛aœŽ=Ć˚ŞćœI=Û∑i¼ćÌÞ=Û¼ƒ∏œŞć=₣Úþ„ÁI=¹ĞÂÞ=˚=ˇÞ¹ĞÂÈÞ¼ć=ÈŞ=Jş¼=þ−Á=π‘˝œ›İþ=ÈşÐœĆı=Ûœ³²
œ¼ć=¼ćjÆÈ˝=İÌþğ=˝È¼ć=È×¼œ¼ć=³È¨=ŞÈ−«§⁄=˘ş¼=şÈn˚=Ûœ∑iŽÂ›þ˝=Èˇœ•Ì=˘¼Ô=›²ÈŽ¼ć=È×Èİ¼ć=₣¹Á›¼j=ÈöÞÌ¼ć=˝œÈš=¾œ¼ćþ=ÈŞ=
ÛœĆı²›şu=ˇÞþœ›i~˝=¼ćœÈ«§∂¼ć=₣ŞÂœ×œ=³œŞć=JJJ=ÈşÐœĆı=þœ¼ć=ŽŞć⁄=
NVQO=şœÈğ=¾œ¼ćþ=šœÈÜœ=ÛœÈàœğ²È˝=È₣œ˝œ›¼ğœ=˝¼ćœ¼ć=Ž²Á=ğÝÂ=›ğ²›ğ−Èˇœ=ÈŞ=Û¹ÁœÈ×İ=Žœ›¼ć=˝È¼ć›šÈğ²I=şİƒ~=¼œ›Ć²Ì¼ć
=›¼ÈİĞ=¨₣þœ¼ć=ÛœĆı²›Ð=þœ¼ćĆı=˝›ð²þ¼ć=¼ćH³⁄=NVRU=şœÈğ=₣›Þ³„È¼ć¼ć=È˝œÈ²œ=ÛZğÈ˝Ş˛²=Ýı³{åþ=˘ğœ˝œ=›ĆÈİÈ¼=›Š›ĆÆþ=˝
¼ćœ=ĆÈŞć›šğI=þ˛²=Èş˛œÈ²=ÛœĆı²›Ð=¼Á¼Ćœ¼ć=˝¼ćœ=ĆÈŞć›šğ⁄=NVSRÈþ=›₣ÈŽœ¼ćœ₣=þ˛²˚=ÛœşœÈ₣¼ć=Û∑iˇÂþI=ş₣∑ƒ=›₣ÈŽœ¼ćœ₣È˝=
Ýı³{åþ=ÈŁœĞÞœ=˝¼ćœ=Ćğ⁄=NVTO=şœÈğ=ÛœĆı²›Ð=›p³„¼ćœ=Û¼›¹=þœ¼ć=şÌ₣œ=¼œÜœğ⁄=NVUM=Èþ=ş₣ˇ¦=₣›Þ³„¼ć=Ýı³{åþ=¼Èğ=ÈŁœ›Ğ
þ=Ćğ⁄=˘¼ć˝₣=³ÌÜ²₣Òğ˝=³×È¨³=ÈŞ=ÛœşÈğ=ÝıÈ™œ=π‘›þ›pÆŞćœ=ŽœˇœÈ_š=˘¼Ô=È˝¼ğ=₣œ²„ĞÈ˝=È¨›³ÈŞć=þ„ğÈš=þœ=È¼œžœ¼ć=Ž²Á
=›˝=Ûœ¼ć=Û²Á=È˝œÈ²œ=π‘₣œÈÞ¼ć=π‘ÈŞćœŽ²=ÛœÈš’ 
₣œ²„ĞÈ˝=×›₣ÈŞć=¼ćœ˛œ¼ćI=›²›õĆÆ=˝È¼ć=È×¼œ¼ć=˘Ćı=Ûş₣ÌŠÌ²=Ûœˇ¦ÈĆ¼ć=şÈL=›₣ÈİÈšI=ÈŞJş¼=₣œ₣ğœCÈğœŞć=ŞÈ−«§=π‘₣œÞ=ÛœÈš=ÈşC
Èğœ¼ć=þ×∑i=˝¼ćœ¼ć=˘¼Ô=›²«³›j=˝¼ćœ¼ć=È¨Èp=¾œ¼ćþ¼ćœÈ«§∂¼ć=È²ĆœÊĆı=Èˇœ³²=Û²œˇ¦Ć⁄=NVUQ=şœÈğ=›×ôøÌÈþ=PMMM=›İ˛J›²¹²I=
NVVP=şœÈğ=È¼œÈ√¬Èþ=˘¼Ô=OMMO=şœÈğ=CŽ¼ćœÈþ=₣„„şğ₣œ²=›²¹²I=˝ÈŞć˝¼š¼ć=ÛœÈˇ=Ž˚Ć¼ćğœğ=È²ÈĆ≠=›¼ª…›¼×ÁœğÈŞć¼ć=šœp=
şÔşÈ×¼ć=ş¾œ³›þ=ŠÑÈİ˛È¼ć¼ć=ĆþÁœI=¼œÈ¼ćœ=¼š¼ć=ÛœÈˇ=š›pİˇÜ=₣„„›jÆ=È₣œŠÂœ¼ć=İ†¼ć=CĆ=›²ÈŞćœˇÌ¼ć=ĆþÁœ=˘=şÈ¼¼ć=˝ÈŞć˝›Ð=×Ú«§œ
∑i=₣œp⁄=Ş˛²=¼ćœ«§∂=Ûœ³²œ¼ć=›¼≠Èu=×dœŞć₣œ²=þ˛²=π‘þÁ¨×İÌÂ¼ć=şœ¨Áœ¼›ğ=˘¼Ô=Û³¼ćœÈ¹¼ć=›²›õþ=π‘₣œÞ¼›ğ=J=È˝œÈ²œ›˝š„Ćı=ŞÈ
−«§=¼Èğ=›¼È¼›Šþ=ĆÈ¼=²œ⁄=
˘¼ćĆı=₣È¹Á=¼ÈÜœ=¼ÈÜœ=˛¼È¼ć¼ć=˝œˇÈŽ¼ć=³œþœ=È−È˝=Û−Â²Ì›þ›¼×¼ćœ=Ýıôø›şþ=ƒ¬È¼ć=Ûœ₣œÈ×¼ć=Žœ²œÈ_š²=ˇÜ=ŽœþÌŞć=ÝıÊ³œ×²=(G
DPµ=¼Ú›u¼ć=Ćœ¼ć=Û¾Òþ³Ò¼ÂI=Ûþ„ğ²ÌŞć⁄=È×œ˝œ²CÈğœ=È¾œˇÁ³ÈÞÁ=Ýı³ÈŠ=³ÜÈš⁄=ş¼ć˝œ›¼ćC×œ₣CÈğœÈþ=˛œ×ÁİşÁ=Ýı³Èš=³ÜÈš⁄=
Ûœ¼ć=È×Èİ¼ć=›¼›¾á≈=π‘œ∑i=È−È˝=Û²œĆœ¼ć=˚=Û³„›«§¼ć=şÔ¼œ×=ÛœşÈš⁄=þ¼„=ş¼ć˝œ¼ć¼ć=SPM=ğ¨=Ð²=˛œ×ÁİşÁ=ÈˇœğœŁÈ¼ć=³ŠÈþ=›×
ğ⁄=¾œ¼ćÈþ¼ć=ˇ›¼ć¼=₣œ²„ĞÈ×¼ć=›×Èþ=²œ¼ćœŽ=¾œ¼ćþş¼ć˝œ¼ć=NOM=ğ¨=Ð²=˛œ×ÁİşÁ=›¼È×Èİ=¼ćäœ›²=˝¼ćğ=˘¼Ô=¾þ„Â›˝π‘œä=×œÈ₣=›¼
›pÆ=˝¼ćğ⁄=›¼˛Áœþ=˝Ú›Ğ=J=Û−Â²Ì›þ›¼×=ÝıÊş³^²œÈŞć˝=ş¼ć˝œ›¼ć=³›¼ćşÔ˛Áœ²=Û²„ŞœŞćÌ=ˇþ=˘˝=İþÈ˝=¾œ¼ćÈþ=˛œ×ÁİÈşÁ¼ć=π‘œ›ä=



˛œ×ÁİşÁ=ˇ¦ĆÈÞ¼ć=›ĆÈİ¼=˝¼ćÈš²⁄=þaœ¼ć=›ĆÈİ¼=Û²„ŞœŞćÌ=NVVM=˘¼ć=ÈˇœÜœ¼ć=›×˝=È−È˝=OMMN=şœğ=³ŞÂ∑i=˘˛œÈ²=˛œ×ÁİşÁ=ˇ¦ĆÈ
Þ¼ć=³›¼ć₣œÞ=ŞœĆÈŞćÈš=ÈşÐœ=›wþÌŞć=›¼ª…Ş„u=˝œğÌ²=³›¼ć₣œÈÞ¼ć=È−È˝˚=˝₣I=˘₣²›˝=›wþÌŞć=›¼ª…Ş„u=Šğœ˝œğÌ²=¼œÔğœŞć=ÈŞ=×„›¾ÂÈ
¨=PM=ğ¨=₣œ²„Ğ=Û²œĆœÈ¼ć=₣œ¼ćœ=ŞœŞć=Èş=J=ş₣Şć˚=¾œ¼ćþ¼œşÌ=˘¼ć=È¼›İ=˛œ×ÁİşÁ=ˇ¦ĆÞ=˝¼ćþ⁄=Û¹Áœ³˝=Û₣þÂÁ=ÈşÈ²¼ć=˝œŽ=È−
È˝=Ûœ₣¼ćœ=ÈŽÈ²›š=ˇÞþi~=Û²œĆœÈ¼ć=₣Úþ„ÁÈ˝=×Şćœ=È×˛œŞć=²œ⁄=Øƒ¬œ¹Ì²=şÔ¼œ×=₣œ¹ÁÈ₣∞=ÈŞ=›¼¼ćH³=ş₣œÈğœŠ²œ=È¼¼ćŞć=ˇÞþi~=¼¼ćÔ=þ
œÈ˝=ÛœpÆ₣Þ=˝¼ćÈþ=ŠœŞć⁄ 
ş„þ¼ćœÔ=Û³„›«§¼ć=›¼³×Ž²˝=₣œpœ=˘¼Ô=›Š¼ćƒ∏œŞćÌ=›¨È¹=ÛœŽÈ˝¼ć=›×È²=π‘þÁœ›İþ=Ûœ×İÂ›ĆÈİÈ¼=›¼È¼›ŠþĆŞć⁄=›þ²=¼šÈ¼ć¼ć=›²ÈŠ¼ć=
QT=İþœÔİ=¾œ¼ćþÌŞć=›İè=Û³„›«§Èþ=È¾œÈˇI=QS=İþœÔÈİ¼ć=¼œÜ=¼Ö=ĆÈŞć=ÈˇÈš⁄=ÝıÊş=³^²œÈŞćÈ˝¼ć=Èğ˛œŞć=π‘˝œİ=¾œ¼ćÈþ¼ć=ˇ¦œÈ₣
¼ć=QM=İþœÔİ=₣œ²„Ğ=ÈŞ=³›¼ć₣œÞ=˛œ×ÁİşÁ=È˛Èþ=³œŞć=ÈşÐœ=Ûœ›½¦˝œ¼ć=şœĆœ¼ćœ¼ć=›²˝Ð¼þÌÂ=ÛZğC›ğ¼ć=₣œ²„ĞÈ×¼ć=ş₣œ²⁄=NVVM
˘¼ć=ÈˇœÜœ¼ć=›×È˝=ˇ¦œÈ₣¼ć=˘˝›Ð=³›¼ć¼œ¼ć=ÈŞ=³›¼ć₣œÞ=˛œ×ÁİşÁ=È³þ=˘˛²=þœ¼ćœ=þœ¼ć=È−È˝=¼šÈ¼ć=π‘œŞć=NMM=È˝›Ž=˝₣=˛œ×Á=³œ
Şć⁄=ƒ¬œ¹Ì²þœ¼ć=³¼ć=È−È˝=˘˛²=³ŞÂ∑i=ş₣ÈŞć=ˇ¦œ₣=˚=İĆÈ¼¼ć=ÛœÈŞć¼ć=‰¼Ğ₣Á=ˇþ=³aœŠ=¼šÈ¼ć=ş¼ÈŠÈŞć=₣œ¼ćo˝=¼Ú›u=È³ÈŞćÈš⁄=
›˝Å=¾œ¼ćÈþ¼ć=İĆ¼ćCÈğœ¼ć=ÈŞ˛œÈ²Ćı=Ûœ³›²=Şœ²JJJÈ×œ˝œ²I=È¼ćÈ∑ƒœ¼ćaœI=È¼ćğ˚ÈŞć=È¶İ²I=›¼₣œ²=¼à¼ćI=›Ž₣È²›İŞćœ₣I=Ćœş³œþœğJ
JJş¼ÂpĆı=Ûœ³›²=È×˛È¼²=›Ð›¾¼ć=³×ÂœŞć=›²¼ÂœŠ²Ì=π‘›þöå›þ=Ćı›þ₣È¹ÁĆı=ş›þÁ=ĆÈŞć=ÝıÈðÈš⁄=¾œ¼ćÈþ¼ć=Ýı×ŞćI=¾œÈğœ=−œ˝œ¼ć=Û²„¾¼⁄
=è¹„=Ûœ³²œÈ˝=˝œ²=¼Ö=˝È¼ć=¼ćœ˛Èþ=ĆÈ¼=Ş˛²=˝œÈ¼ćœ=³aœŽÈ¼ć=³„›ğÈİ¼ć=¼„ÈÐ¼ć=¾Şć†¼ć=₣Š‚₣Š‚=İë=è²È¼²I=è¹„=Ćþ˝„Ê›şþ=ƒ∏œ²=¼
›∑ƒ=È−È˝=¼ćœ∑ƒœ¼ć=İþ›šá≈=¾¿Ω=₣œ²„ĞC›ğ¼ć=È−È˝=Ûœ³²œ¼ć=×Ú›«§=Ýı³È¼ć=þ„Èğ=¼ćœ˛Èþ=ĆÈ¼I=Ûœ¼ć=þœĆÈğĆı=Ûœ³›²=ƒ¬›∑ƒ˝¼ć=˘˝Ðœ=›Ð›
¾¼ć=³×Âœ=˛„aÈŽ=³œÈ¼²I=Ûœ¼ć=Û²Á=˘˝Ðœ=ÈşÍàÈŞÂ¼ć=ŽˇÈþ=È³aaÍÈš=ŞœÈ¼²⁄=¼›ğÝıÈÝ¼ć=›Š¼ćƒ∏œŞćÌ=þğÈ³Ð=È×œğœÈ²œ=²œŠ=J=ˇœÈ²¼ć=Ž
ˇÊI=›Š¼ćƒ∏œŞćÌ=ş„›¼È¹π‘œä=›Š¼ćƒ∏œŞćÌ=ş„˛Ì=¾œ¼ćþÌŞć¼ćœ=›þ²=J=¼ćłœ=³þœ˝œ=È×œğœÈ_š=Ûœ¼ć=¾œÈğœ=−œ˝œ=Û²„¾¼=˝¼ćÈš⁄=¼ğœ=˝›ð²=Ć
ÈŞć=³ÜÈš=›×È²¼ć=³¼ć=›×²=È˝œ²‚Ðœ=¼œ∑ƒ¼=Ûœ¼ć=È˝œ²‚Ðœ=ÛğÌ˝⁄=È³œÐœ¼ć=₣Èþœ=ÛœĆı²CÈğœ=›Ð›¾¼ć=₣Èþœ=×›¼ć{I=žœÈ₣ğœ¼œŽI=Û¼œ›
[þ=₣œ²„ĞÈ×¼ć=Ûœ³›²=è¹„=ş„ĆıŠ=›ÐÈ³Ćı=₣„„Èš=È½ğÈþ=³œÈ¼ć²⁄=
²þ„²=¹¼ćÈ²¼ć=›¼›_šá≈þœ¼œ×Ì=ÛœÈàœğ²=¾œ¼ćÈþ=₣œ−œ=ŠœÜœ=›×ÈŞć=ÝıðÈš⁄=˘È˝=›˝=²¼J=›¼›_šá≈þœ¼œ×=¼ğ¼’=˘=Ćğ=³„¼ćÈ²œ=›¼›_š
á≈þœ¼œÈ×¼ć=ÝıÈ™œ⁄=˘Ćı=›¼›_šá≈þœ¼œÈ×¼ć=Š›¼ćpÐœ=˘₣²JJJ=ÈŞ˛œÈ²=₣œ²„Ğ=˘È˝¼œÈ¼ć=›¾á≈=Û−Â²Ì›þ¼ć=ÛÔİ=ĆÈŞćI=›¾á≈=È×İ=›¾á≈=ˇ¦È
Ć¼ć=ÛÔİ=ĆÈŞć˚=˘˝şÈL=−œ˝œ¼ć=¾œ²=˝È¼ć⁄=˘Ćı=›¼›_šá≈þœ=˘₣²Ćı=ÈŞ=˘˛œÈ²=þ„ğ²œ₣Òğ˝¾œÈ¼=Ž²şœ¹œ¼ćÈÞ¼ć=˘˝Ðœ=¨„{=ÛÔİ=›
¼³„ğ=³›¼ć₣œÞ=ÛÈ−Â¼ć=Û›¹˝œ¼ćÌ=ĆŞćJ=þœ¼ćœĆı=Ž²şœ¹œ¼ćÈÞ¼ć=¼ÚĆÊ=ÛÔİÈ˝=¼œ×=›×ÈŞć=Ž›₣=²×Ì=Žğ=ƒ¬œ¹Ì²þœ=›²¼ćœ³jœ=₣ŞÂœ×œ=È₣Íğ
=Û›¹˝œ¼ćş₣ÒĆI=˘₣²›˝=π‘›þ¼œÈ×¼ć=Û›¹˝œ¼ć˚=È¾œˇ=˝¼ćÈþ=³œÈ¼ć⁄=˘Ćı=›¼›_šá≈þœ¼ć=Ûœ˝œ¼ć›Ð=Ýıôø√¬I=Û²„¾Ò›₣˝=²ŞćI=ÛœZ›ğ˝=²
Şć⁄=˘ÐœĆı=Ćğ=şþÁ˝œ¼ć=˝œðœÈ₣œˇþ=³„²›¼Â²ÁœşJJJ=Èş˛œÈ²=Ýı×Şć=¾œ¼ćþ=È−È˝=›¼›_šá≈I=ÈŞ˛œÈ²=Ćı›}Şćœ=π‘œĆıÈ¾Ð=›ğ›₣ÈÐÝ=Ćı›}Şćœ=
×Á=³œ¼››ğ˝=˘hÐœ¼ćπ‘œĆıŽ=È−È˝=Ûœğœ×œ⁄=
˘Ðœ=Ćğ=˘₣²=˘˝=›¼›_šá≈þœ=ÈŞ˛œÈ²=¼ćœÈ«§∂¼ć=ˇÈÜ=Èþœğœ=Ýı³›¼ć˝œðœÈ₣œI=ÝıÊ³œ×²İÌğ=¼ćœ«§∂ÌŞć=ş√³×ş₣ÒĆ=JJŽğI=›¼×„ÁÊI=³›¼ć¼
Ć²I=×Ò¼ć=J=şÔÈŞœˇ=π‘Ş„›jÆI=ƒ¬œƒ∏Á=³›¼ćÈĞ¼œI=›İ¨œI=π‘œ˝Ú›þ˝=ş√³×JJJ˘ş¼=Şœ=›˝š„=¾œ¼ćþ¼ćœ«§∂=þœ¼ć=›Ž√∫œŞć=È¼ćÈ˛›šğI=Èş=ÈŞ=Ž²
şœ¹œ¼ćÈÞ¼ć=π‘›þ›²›¹n=˝È¼ć=þœÈ×¼ć=›¼ª…œÈş=¾¼ć=˝È¼ćI=˘ş¼=ş√³×=Şœ=×İÈ˝¼ć=³¼ć=×İ˝=¹È¼ć=Ž²şœ¹œ¼ćÈÞ¼ć=ÛÈ−Â=ˇÈÜ=ÝıÈðÈš=˘
¼Ô=¼ć¨ÞœÈ¼¨Þ=˝¼ćœ=ĆÈŞćÈšJJJ=ÈşCÈğœ=¼ćœ«§∂ÌŞć=₣œ›ğ˝œ²œ=È−È˝=¼Á›jÆˇþ=₣œ›ğ˝œ²œŞć=›¼›pÆ=˝È¼ć=È×˚Şćœ=ĆÈ_š⁄=¾œ¼ćÈþ=JJ=TM=
È˝œ›Ð=₣œ²„ĞJJˇ¦œÈ₣=¼ş¼œş=˝È¼ć²⁄=π‘œ˝Ú›þ˝=ş√³×=ÛœĆ¼ćÞ=˝È¼ć=þaœÈ×¼ć=ŽÌ¼²Şœpœ=›²¼ÂœĆ=˝¼ćÈþ=ĆŞć⁄=þœĆı=π‘œ˝Ú›þ˝=ş√³×ş₣
ÒĆ=È˝ÈÜ=›²ÈŞć=¼Á›jÆ=₣œ›ğ˝œ²œ¼ć=È˝œ√³œ›²CÈğœ¼ć=˝œÈš=È¼ÈŠ=›×Èğ=¼¼ÂÈ¼ćœ›Šþ=₣œpœŞć=þaœÈ×¼ć=Û›¹˝œ¼ć=È˝ÈÜ=È²˚Şćœ=ĆŞć=˘¼Ô=
þaœÈ×¼ć=×œ›¼ćÈ{Á¼ć=›×È˝=ÈðÈğ=È×˚Şćœ=ĆŞć⁄=
Û®=›˝š„=˝È³œÂÈ¼ćİ²=˘¼Ô=Û¼İÁ=¼ÚĆÊ=¼rŽœ›þ˝=şÔƒ∏œC›ğ=Ćı›}Şćœ=π‘œĆıÈ¾Ð=›ğ›₣ÈÐÈÝ¼ć=₣œ›ğ˝œ²œ=×˛Èğ¼ć=›×È˝=˘ÈˇœÈ_š⁄=˝
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Ûœ₣œÈ×¼ć=π‘Çþ=˝¼ćÈš²⁄=NVVO=şœÈğ¼ć=›ÝÈş√¬¼ć=₣œÈş=×œLœ¼œŽ¼ćœ=¼œ¼›¼ć=₣ş›Ž×=¹qÔş=˝È¼ć›šğ⁄=NVVP=şœÈğ=₣Ćœ¼ćœÈ«§∂¼ć=˝
ÔÈˇ¦ş=ş¼ć˝œ¼ć=˘²¼ćÈ²¼ć=şÈL=›¼×„ÁÊ=È˝²œ¼ć=Š„›jÆ=şĆı=˝¼ćğ⁄=¾œ¼ćÈþ=¼Á›jÆˇþ=₣œ›ğ˝œ²œŞć=˘ÐœĆı=π‘−₣=›¼×„ÁÊ=π‘˝®⁄=ş¼Â²œİœ=¼
Èğ=π‘₣œ›Þþ=˘²¼ćÞ=Š„›jÆ=¾œ¼ćÈþ=È¼ş¼ć˝œ›¼ć=Ş„Èˇ¼ć=şÒp³œþ=ŁÐœğ⁄=˘˛²=˝ÔÈˇ¦ş=Ş˛²=şÌ₣œÈ¼ć˛œ¼ć=¼œĆıÈ¼ć=È−È˝=ÈŠaŠœÈ₣›Š=˝¼ćğ



I=›¼ÈŽ›³=þ˛²=ğœ›ð›Ð=È˝ÈÜ=›²ÈŞćÈš⁄=ş¼ć˝œ¼ć=˘˛²=×„JĆœÈþ=Ûşœ¹œ¼ćÞ=þœğ=›×È_š⁄=˘˝ĆœÈþ=Ş˛²=Èş=ŽœþÌŞć=ş√³È×¼ć=¼Ü=¼Ü
=Šœł¼ćCÈğœ=È¼ÈŠ›×Èþ=¼Á∑ƒI=þ˛²=Û²Á=ĆœÈþI=₣È²œÈŞœˇ=Ł„›¼ćÈŞć=È×¼œ¼ć=Ž²ÁI=ÈİŞćœğ=˝„˝„È¼ć¼ć=₣Èþœ=ÈŠaŠœÈ₣›Š=˝È¼ć=şœÔƒÚ∆›þ˝=Žœ
þÌŞćþœ¼œÈ×¼ć=ş₣È¼×þ=şLÌþ=ˇœĆıÈš⁄=˘˝›×È˝¼ć=›²₣Â₣=›²•„¼ćþœŞćć=π‘þÁ¨¾œÈ¼=₣×þ=›×È_š=Û²Á›×È˝¼ć=Ýıá∫jþœÈ˝⁄=
Û−ÂÎ²›þ˝¾œÈ¼˚=˘Ćı=‰wþ=şLÌþ=È¼İ=¼œ∑ƒÈ¼œ³ÈŞœˇÌ=Ûœ×İÂ⁄=›²›¼ÂŠœ¼ć=È¼ş¼ć˝œ›¼ć˝¼ćÈÞ=Ýı‹Òþ=›¼İœğ=₣„²œ½œ¼ć=≥˘¼Ô=Ø¾œ¼ćþ=
Ýı×Şć∞=˘¼ć=ş›Zþ=ş„×µ=˘˝Ðœ=ÛÔİ=›Ćà„n¼œ›Ć²Ì¼ć=Ûœ›−Â˝=şĆœŞćþœ¼ć=Ž²Á=˛¼ćŠ=˝¼ćœ=ŞœÈ_šJJJ¼ćœ«§∂ÌŞć=ƒ¬ŞćÔ=Èş¼˝=şÔŁI=›¼ª…=›Ćà„
=³›¼ćĞ×I=¼Ž¼ćÔ=×ğ=˘¼Ô=ÛœÈ¼ćœ=ÛÈ²˝=×œþ¼Á=π‘›þ•œ²=˚=Ð»œ¶=Şœ¼ćœ=›¼×ÁœğŞćĆœş³œþœğ=˚=ş₣œŽ=Èş¼œ¼ć=˝œŽ=˝¼ćÈš=þœ¼ćœ=˘˛
œ²=È−È˝=Û−Â=şœĆœŞÁ=³œÈ_š⁄=Ûœ¼ć=˘şÈ¼¼ć=È¾þÈ¼ć=şœ¼ćœ=È×İ=Ž„ÈÜ=ÛœÈš=ĆœŽœ¼ć=ĆœŽœ¼ć=İœ˛œ⁄=˘˝›×È˝=þœÈ×¼ć=šÜœÈ²œ=ŁÚÞœI=
Ûœ¼ć=Û²Á›×È˝=¼œ›Þ›ŽÁ˝=›¼ª…œŞć²=³›¼ć˝®²œŞćÈŞ=›²₣Â₣=×œ›¼ć{Á=˚=¼Z²œ=È×˛œ=ŞœÈ_š=þœ¼ć=½Èğ=Ýı‹Òþ=Û›²Şći~Þşœ¹Á=ĆþœİœJJJ=
˘=×„ÈŞć¼ć=›₣öÈÞ=ˇ›¼ćÈ¼¼ć=˚³¼ć=ˇ›¼ćÈ¼¼ć=şi~œÈş=₣×þ=È×˚Şćœ=ŞœÈ_šJJJ=˘˝Ðœ=›²˛„aþ=È¹aœŞćœ¼ć=³×Âœ=‰þ›¼ć=˝¼ćœ=ŞœÈ_š=Şœ¼ć=ÛœÜœÈ
ğ=¨₣þœ¼ć=˝œðœÈ₣œ›ÐÛÐ„Ð=˚=Ûπ‘›þƒ³¹ÌÂ=È−È˝=ÈŞÈþ=³œ¼ćÈš⁄=
Û¼İÁI=è¹„=₣œ²„ÈĞ¼ć=ĆþœİœÈ˝=şi~œÈş¼ć=›×È˝=ÈðÈğ=È×˚ŞćœÐœĆı=ş¼ş₣Şć=ŞÈ−«§=²Şć⁄=›¼›²ÈŞćœÈˇ¼ć=Ýıj₣=³›¼ćÈ¼İ=‰þ›¼ć∞¼ć=Ž²Á=₣œ
Èž₣È¹Á=¼ćœÈ«§∂¼ć=π‘þÁ¨=Ć∑ƒÈ¨È³¼ć˚=×¼ć˝œ¼ć=³ÜÈš⁄=
şœ√ñ›þ˝=ş₣ÈŞć=İœ›∑i³ÒÞÂ¾œÈ¼=Û¼ƒ∏œ²¼ćþ=›²¼ćƒ~=₣œ²„ĞÈ×¼ć=˚³¼ćI=È¼›İ¼ć=¾œˇ=È¨ÈpĆı=Şœ¼ćœ=Ûœ›×¼œşÌI³„›ğİ=¼œ¼ć¼œ¼ć=C›ğ=Šœ›
ğÈŞćÈš⁄=žœÜ˛Èd¼ć=²œˇ¼ć₣œÈ¼ćI=₣¹Áπ‘È×Èİ=È₣Ć›àÈ˛×œŞćI=CŽ¼ćœÈþ¼ć=Ýı₣¼ćˇaœ˚ÏŞćI=Ýı›ÜĞÁœ¼ć=¼ćœŞćˇ¼ć=˚=›Š›ğ˝œŞćI=È˝¼ćœğœ¼ć=₣„
−œLœŞćJJJ=₣œ²„ĞÈ˝=ĆþÁœ=˝¼ćœ=Ćğ⁄=
π‘œŞć=ş¼=È¨ÈpĆı=ŞaœÈ×¼ć=˚³¼ć=C›ğ=ŠœğœÈ²œ=Ćğ=þ›ÜŁ›Ü=þaœÈ×¼ć=Ž›L=≥›³=Ýğ›¼Ýı›ŽI=˘₣²=›ş=›şI=ÛœĆıI=˘ğ=›Ð=›Ð=Ćıµ=Ûœ˛Áœ=È
×˚Şćœ=Ćğ⁄=³ÌÜ²=È¼ÈÜĆı=ŠÈğÈšJJJŽ√¬„wÌ³=˝œİÌ³„¼ć=₣Ćı˝È\⁄=
Ş˛²=¼›ğ¼ćœ=Ûœ¼ć=¼›ğ=ĆÈþ=¼ćœ›Ž=²Şć=þ˛²=þaœÈ×¼ć=¼ğœ=ĆÈ_š=şi~œş¼œ×Ì=˘¼Ô=þaœÈ×¼ć=Èş¼ć˝₣¾œÈ¼Ćı=È₣œ˝œ›¼ğœ=˝¼ćœ=ĆÈ_š⁄=Û
ş√∫›þ¼ć=È¼ćœÈˇ=È³œÐœ=ĆÈ_š=ÈşĆı=ÛÁœ›hÐ¼œÈŞćœ›Ð˝=Şœ=›×ÈŞć=²œ²œ=È¼ćœˇ=şœ¼ćœÈ²œ=ŞœŞć⁄=˘Ćı=Ş„u˚=şi~œÈş¼ć=Ş„Èˇ=₣œ²„ÈĞ¼ć=Û›¹˝œ¼ć=
ş„¼ć¨œ=¼Ú›u¼ć=³È¨=˘=¼š¼ć=¼ćœ«§∂³„È\=NUN›Ð=È×İ=È¾œÐ=›×ÈŞć›šğ⁄=˘₣²›˝=ÛœÈ₣›¼ć˝œ˚=˘¼ć=³È¨=È¾œÐ=›×ÈŞć›šğ⁄=¾œ¼ćþ=›¼¼ć
þ=È−È˝Èš⁄=³ÒÞÂ₣œpœŞć=₣œ²„ÈĞ¼ć=Û›¹˝œ¼ćş₣ÒÈĆ=ÛœpÆ₣Þ=Ćœ²œ¼ć=Ž²Á=¼ćL₣Z=‰þ›¼ć⁄ 
pÆ₣İ=›ĆÔƒ¯=¼ćœÈ«§∂¼ć=ÛœpÆ₣ÞÈ˝=þœĆÈğ=şœ¹œ¼ćÞ=₣œ²„Ğ=π‘›þÈ¼ćœ¹=˝¼ćÈ¼=›˝¾œÈ¼’ 
Û›ĆÔş=ÛœĆı²=Û₣œ²Á=ÛœÈàœğÈ²¼ć=È¨pÐœ=ÛœŽ=×„¼Âğ=ĆÈŞć=³ÈÜÈš⁄=×ÌŁÂ›×²=¹È¼ć=ğÜœĆı=˝È¼ćI=ÛŽƒ¯=Û›ĆÔş=ˇÞπ‘›þÈ¼ćœ¹=şÔˇ¦œ
₣=˘˝Ðœ=È×ŞćœÈğ=¹œ>œ=˛œÈ_šI=˘¼Ô=þœ¼ćœ=ş›ð˝¾œÈ¼Ćı=Ýı³ğ›í=˝¼ćÈšI=˘˛²=þœÈ×¼ć=³−=³›¼ć¼þÂÈ²¼ć=×¼ć˝œ¼ć⁄=³−=›˝=ĆÈ¼=Èş=›
²ÈŞć=×Ú›«§¾›LCÈğœ¼ć=›¼¼ćœÐ=È₣≠˝¼ćÞ=ŁÈÐÈš⁄=›˝š„=₣œ²„Ğ=¾œ¼Èš²=şİƒ~=şÔˇ¦œÈ₣¼ć=³−ÐœĆı=˘₣₣œp=È˛œğœ⁄=ÛÈ²Á¼ćœ=Ýı³ğ›í=˝
¼ćÈþ=è≠=˝¼ćÈš²=›²¼ÂŠ²Ì=¼ćœŽ²Ì›þÈþ=þaœÈ×¼ć=ÈŞœˇ=È×˚Şćœ=×¼ć˝œ¼ćJJJ=¼Á¼ƒ∏œ¼ć=È¾þ¼ć=π‘È¼İ=˝È¼ć=×¼ć˝Ğœ˝›Ğ=˝¼ćÈþ=ĆÈ¼⁄=≥˝œ
ª ÌÈ¼ć¼ć=₣œ²„ĞÈ×¼ć˚=›˝=˘Ćı=˘˝Ćı=È¼Èš=È²˚Şćœ¼ć=ş₣şÁœ¼ć=₣„È˛œ₣„›˛=ĆÈþ=ĆÈ_š=²œ’µ=ÈŞÐœ=₣È²=¼ćœ˛œ=×¼ć˝œ¼ć=³u›þ¼ć=˘Ćı=Ûœ₣Òğ=
³œ−Â˝Á=şÈjt˚=×„ÈÐœ=³¨Ćı=˘˝Ðœ=›¼ª…œÈş=Ûœƒ∏œİÌğ=≥›²•„¼ć¾œÈ¼=¼ğÈğ=Şœ=¼ğœ=ŞœŞćµ=JJJ=ŞÈ−«§=ĆÈŞćÈš⁄=Ûœ¼ć=²Şć⁄ 
˘Ćı=›¼þ˝ÂÐœĆı=¾œ¼ćÈþ¼ć=˘˛²=ş¼ÈŠÈŞć=C≠n³ÒÞÂ=›¼þ˝Â⁄=˘Ćı=›¼þ˝Â=È−È˝=Şœ=È¼›¼ćÈŞć=ÛœşÈ¼=þœ=¾œÈğœÈĆœ˝=Ûœ¼ć=₣àĆı=ÈĆœ˝JJJ
=˘=È×Èİ¼ć=ŽÌ¼²Şœpœ¼ć=CÞˇþ=₣œ²=¼×Èğ=È×È¼⁄=¼×Èğ=È×È¼=ş¼œ¼ć⁄=¹²Ì=×›¼ć{=ˇ¦œ₣ÌÞ=İrÈ¼ć=J=ş¼œ¼ć⁄ 
şİi~=şÔˇ¦œ₣=¼ćœÈ«§∂¼ć=π‘Šd=ˇ›þ¼ć=şi~œşÈ˝=ÛœĆtœ²=˝È¼ć=ÛœÈ²⁄=˝œª Ì¼ć=˚=Ýıj¼ć=J=³Ò¼Â=¾œ¼ćÈþ=Ûœ₣¼ćœ=ÈŞ₣²=½aœ×=›¼∑ƒœ¼ć=ĆÈþ=È×
È˛›š⁄ 
þœĆÈğ=Ûœ₣œÈ×¼ć=π‘¹œ²₣i~Ì=ÈŞ₣²=³¼ćœ₣İÂ=›×È_š²=›˝=ÈşÐœ=˝¼ć¼’=Ûş√∫›þ=þÁœˇ=˝È¼ć=›²¼ÂœŠ²Ì=¼ćœŽ²Ì›þ¼ć=˝ğÈĆ=π‘È¼İ=˝¼ć¼’
=Èğœ˝=È×˛œÈ²œ=²œŠ²È˝aœ×È²=ÈŞœˇ=È×¼’=ÈŞœˇ=È×¼=ÈşĆı=þ„₣„ğ=³œ¼ćƒ³›¼ć˝=Û−ÂĆÌ²=˝œ×œ=ÈšœÜœš„›ÜÈþ=Şœ¼ć=ÝıÈsİÁ=ÛœşÈğ=È¾
þÈ¼ć=È¾þÈ¼ć=³¼ćƒ³È¼ć¼ć=₣È¹Á=ÈŞ=π‘œŞć=Š¼ć₣=È¼œžœ³Üœ=ÛœÈš=þœÈ˝=ÛœÜœğ˝¼ćœ’=È¾œğœ=ŞœŞć=²œ=ÈŞ=π‘ÈþÁ˝›Ð=¼Ü=¼Ü=¼Áœ³œÈ¼ć=JJ
J=³œ¼ć₣œÞ›¼˝=È¼œ₣œI=¼Ü=¼aœ¹ş₣ÒĆI=¼œ¼›¼ć=₣ş›Ž×=›¼þ˝Â=˘¼Ô=È¼ş¼ć˝œ›¼ć˝¼ćÈÞ=˝ÔÈˇ¦ş=¼ÌŽ=¼„È²Èš=Ûœ¼ć=›¼ÈŽ›³=ÈşĆı=˝„Ê›şþ
=½şğ=Èža›ÐÈŞć=ŁÈ¼ć=þ„ÈğÈš⁄ 
˘¼ć=Û−Â=˘Ćı=²Şć=ÈŞ=Èğœ˝ş¾œ¼ć=È˝œÈ²œ=C≠n=È²Ćı=˘¼Ô=›²¼ÂœŠ²È˝=Ûƒ¬Ì˝œ¼ć=˝¼ćœ=×¼ć˝œ¼ć⁄=Û¼İÁĆı=½Áœ›ş¼œÈ×¼ć=›×È˝=ž„aÈ˝=³Ü
œ=˘˝Ðœ=³›¼ć³ÒÞÂ=şœ√ñ×œ›Şć˝=×Èğ¼ć=şÈL=˘˝Ðœ=ş„›¼È¹¼œ×Ì=şœ√ñ×œ›Şć˝=×Èğ¼ć=³œ−Â˝Á=ÛœÈš⁄=Û¼İÁĆı=ÈŞ=¼ćœŽ²Ì›þ=È˛œğœ˛„›ğ
¾œÈ¼=ˇ›¼Âþ¾œÈ¼=ŁÚÞœ=π‘Šœ¼ć=˝¼ćÈš=þœ¼ć=şÈLI=ÈŞ=¼ćœŽ²Ì›þ=ş„È˝ÍİÈğ=₣œ²„ĞÈ˝=³¼ćƒ³È¼ć¼ć=›¼≠Èu=Èğ›ğÈŞć=›×È_š=þœ¼ć=þ½œÊ=Û
œÈš⁄=
˘¼Ô=Û¼İÁĆı=Ûœ₣¼ćœ=Žœ›²=˘˝ŽÈ²¼ć=Ýıj¼ćœ›¹˝œ¼ć=Ûœ₣œÈ×¼ć=Û²ÁŽÈ²¼ć=ÛœþÈ†¼ć=›×È˝=ÈÐÈ²=›²ÈŞć=ŞœŞć⁄=Ûœ¼ć=˘=×„ÈŞć¼ć=₣œž˛œÈ²
=Ûœğœ×œ=È˝œÈ²œ=¼œšœĆı=˝¼ćœ¼ć=ş„ÈŞœˇ=ÈŞ=−œ˝Èþ=³œÈ¼ćJJJ=Şœ=³œğÂœÈ₣hÐœ›¼ć=ˇÞþi~=Ûœ₣œÈ×¼ć=›×Èþ=³œ¼ćþ=¼Èğ=₣È²=ĆŞćJJJ˘¼ćœ=×„
Ž²=ÈşĆı=ş„ÈŞœˇÐœĆı=₣„Èš=›×È_š⁄=›²¼ÂœŠ²È˝=›ŁÈ¼ć=şÚ«§=˘Ćı=Ýıá∫jþœ¼ć=˘Ćı=ş„=J=›¾›j¼ć=³›¼ćÈ¼İ=ÈŞ=şÔ¼œ×=₣œ¹ÁÈ₣¼ć=₣¹ÁJ₣Z=×˛
ğ=˝È¼ć=›²È_š=þœ¼ć=˝œ¼ćÞ=π‘ÈþÁÈ˝=˘Ćı=WœÈ²=›²≠Èwˇ=ÈŞ=ÈŞ=J=È˝Ýı=›Žþ„˝=›ƒ∏þœ¼ƒ∏œ=₣Òğþ=Ûπ‘›þƒ³¹ÌÂ=−œ˝È¼⁄=≥Èğœ˝ş¾œŞć=



ÛœÈ¼ˇ₣›−þ=¾œĞÈÞ¼ć=³¼ć=È˝œÈ²œ=¼ćœŽÎ²›þ˝×Èğ¼ćĆı=›²¼ÂœŠ²Ì=π‘ŠœÈ¼ć=È³œÐœ=¼œ›þÈğ¼ć=π‘∑ƒœ¼›Ð=Ûˇ¦œ›¹˝œ¼ć=³œŞć=›²⁄=þœ¼ćœ=π‘ÈþÁ
È˝Ćı=ŽœÈ²=˘˝¾œÈ¼=¼œ=Û²Á¾œÈ¼=˘Ðœ=þœÈ×¼ć=×¼ć˝œ¼ć⁄µ=
›²¼ÂœŠÈ²¼ć=ş₣Şć=¼œ=›¼È¼ćœ¹Ì=³¨=−œ˝œ¼ć=˝œÈğ=¼ćœŽÁ=¼œ=È˝ÈÑ=È˝œÈ²œ=ş¼ć˝œ¼ćĆıI=¼œ₣±=×›¨Þ±=È˝Ñ±=π‘È×Èİ¼ćI=È˝œÈ²œ=¼ćœŽÎ²›
þ˝=×ğĆı=²¼J=Ýı×œ¼ćÎ²›þ˝þœ¼œÈ×¼ć=Ûœ˚þœ¼ć=¼œĆıÈ¼ć=−œ˝œ¼ć=¼Á¼ƒ∏œ=˝¼ćÈþ=³œÈ¼ć=²œ⁄=ØÈ¾þ¼ć∞=È−È˝=¼œ∑ƒ›¼˝Ćı=È˝œÈ²œ=Ûœ₣Òğ=³
›¼ć¼þÂ²=ĆÈ¼=²œ⁄ 
¼Á›jÆˇþ¾œÈ¼=Ûœ›₣=›¼ª…œş=˝›¼ć=²œ=›²¼ÂœŠ²Ì=˝ğÈĆ=π‘È¼İ=˝¼ćœ=È˝œÈ²œ=›¼˝®=¼ćœŽ²Ì›þ⁄=˝›¼ć=²œI=þœ¼ć=˝œ¼ćÞ=₣¹Á›¼j=J=ş„ğ¾=˛„a
þ˛a„Èþ=₣œ²›ş˝þœ¼ć=Ž²Á=²ŞćJJJØ¼ćœŽ²Ì›þ=Ćğ=È²œÔ¼ćœ∞=¼œ=ş₣∑ƒ=¼ćœŽÎ²›þ˝=È²þœĆı=×„²ÌÂ›þˇ¦∑ƒ⁄∞=˝›¼ć=²œI=þœ¼ć=˝œ¼ćÞ=Ûœ›₣=›¼ª…œ
ş=˝›¼ćI=È˝Íİğˇþ¾œÈ¼=Ş„uÐœ=Ć˚Şćœ=×¼ć˝œ¼ć=¨₣þœ¼ć=Û¼ƒ∏œ²=È−È˝I=×„¼Âğþœ¼ć=Û¼ƒ∏œ²=È−È˝=²Şć⁄ 
şœ√ñ×œ›Şć˝=½Áœ›ş¼œ×=˘¼Ô=²¼=J=Ýı×œ¼ćÎ²›þ˝þœ¼œÈ×¼ć=‰wþ=ÛœpÆ₣ÈÞ¼ć=ğ¨Á=Ćğ=×›¼ć{=˚=şÔ˛ÁœğŁ„=ş√ñ×œÈŞć¼ć=₣œ²„ÈĞ¼ć=≥Şœ
¼ćœI=Şþ=ş₣Şć=ŞœÈ_šI=Ûœ¼ć˚=ˇ›¼ć¼=ĆÈ_šµ⁄=Ş˛²=²¼=J=Ýı×œ¼ćÎ²›þ˝þœ¼œ×=¹²Ì=˚=×›¼ćÈ{¼ć=₣œž˛œÈ²I=¾œ¼ćþ=Ýı×Şć=˘¼Ô=¾œ¼ćÈþ¼ć=
₣œž˛œÈ²=İjÆ=π‘œŠÌ¼ć=þ„Èğ=›×È_šI=þ˛²=È˝œÈ²œ=₣Òğ¹œ¼ćœ¼ć=¼ćœŽÎ²›þ˝=×Èğ¼ć=³È¨=˘˝Ćı=şÈL=¹²Ì=˚=×›¼ćÈ{¼ć=ƒ¬œÈ−Â¼ć=şó¼þ=ĆÈ
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Ûœ₣œÈ×¼ć=¼Ü=È×›¼ć=ĆÈŞć=ŞœÈ_š⁄=Ş›×˚=Ûœ₣¼ćœ=¼ğ›š=şi~œÈş¼ć=¼ÚjÐœ=Ûœ₣œÈ×¼ć¼ć=›ŁÈ¼ć=È½ÈğÈš⁄=ÈŞ=È˝œÈ²œ=³È−Ćı=³›¼ć¼þÂ²Ðœ=Û
œşÈ¼Ćı⁄=ĆÈþ=³œÈ¼ć=Èş=J=³−=¼ćjÆœjÆI=ĆÈþ=³œÈ¼ć=Èş=J=³−=ş„à¼ć⁄ 
 
N⁄=Èğ˛˝=˘˛œÈ² Non-Government Organization=J˘¼ć=ÛÈàœğÈ²¼ć=˝−œ=¼ÈğÈš²⁄=₣ÒÈğ=ÛœÈš=‘Ngo’isation=İë›Ð⁄=
Û²„¼œ×æ=Û²„³=ÈŠÍ¹„¼ćÌ⁄=
= = =



ˇÞþi~Ćı=ş₣œÈŽ¼ć=˝œ₣Á=³›¼ćÈ¼İ=

›İ¼²œ¼ćœŞćÞ=¼ćœŞć=
=π‘ÈªΩœj¼ć=Ûœ˝œÈ¼ć=Ïğ˛œ›Ð=¼ćŠ²œ¼ć=Ž²Á=şœ¨œÊ˝œ¼ć›Ð=›²ÈŞćÈš²=ş₣Ì¼ć=¼ćœŞć==
=
π‘=Ó=æ¼ćœŽþi~=˚=ˇ¦œ₣ÌÞ=›²Şći~Þ=Ï¾ÈL=›×ÈŞćÈš=ˇÞþi~⁄=æ˘Ćı=ˇÞþi~=˝ÌJ¾œÈ¼=şœ₣œ›Ž˝=ˇ›þ¼ć=₣„˛=Ýıá∫„˛=˝¼ćğ=’=
Ýı=Ó=æˇÞþÈi~¼ć=Wœþœ−Â=¼œ=connotation=¼ğÈþ=Ï¼œžœŞć=˘₣²=¼ćœ«§∂=ÏŞ˛œÈ²=İœş²=¼Á¼ƒ∏œ=Ž²şœ¹œ¼ćÈÞ¼ć=ĆœÈþ⁄=æÛ−ÂœÊ=ÈŞ˛œÈ²
=Ž²şœ¹œ¼ćÞ=şœ¼ÂÈ¾Í₣⁄=æ˘Ćı=ÛÈ−Â=˘˛²˚=³ŞÂ∑i=³Ú›−¼ÌÈþ=Ï˝œ²=¼ćœ«§∂Ćı=ˇÈÜ=˚Ïð=›²=ŞœÈ˝=Ş−œ−Â=ˇÞþi~=æ¼ğœ=ŞœŞć⁄=æÛœşÈğ=˝
₣=Ï¼›İ=ş¼=Ï×ÈİĆı=İœş²=¨₣þœ=ŞœÈ×¼ć=ĆœÈþ=þœ¼ćœ=ƒ³«§þ=Ćı=Ïş=ş₣œÈŽ¼ć=ˆ¹Â¼Ž²¥=Ûœ₣ğœI=³„›ğİI=Ïş²œ¼œ›Ć²ÌI=›İ®³›þI=¼
Áœ†œ¼ćI=ÛœĆı²ş¾œ¼ć=ş×şÁI=¼ćœŽÎ²›þ˝=×ğ=˘¼Ô=˘È×¼ć=₣È¹Á˚=æþœ¼ćœĆı=ƒ³«§þ=Ýı_Š=Ïşœ³œÈ²¼ć=Û›¹˝œ¼ćÌ⁄=æş¼=›₣›ğÈŞć=þœ¼ćœ=ĆŞćÈ
þœ=Ïş=Ï×Èİ¼ć=²œˇ›¼ć˝È×¼ć=İþ˝¼ćœ=˘˝=İþœÔÈİ¼ć=Ï¼İÌ=²Şć⁄=æş₣œŽþœ›i~˝¼ćœ=˘È×¼ćĆı=¼Èğ²=æpower 
elite.=Ş−œ−Â=ˇÞþi~=æπ‘›þ•œ¼ć=›¼˝œÈİ¼ć=³È−=˘¼ćœĆı=π‘þÁ¨=π‘¹œ²=Û∑i¼ćœŞć⁄=
æææææ=þÈ¼=˘Ðœ˚=˙›þĆœ›ş˝=şþÁ=ÏŞ=ˇþ=×„J›þ²İ=¼šÈ¼ć=³Ú›−¼Ì¼ć=Ï¼İ=›˝š„=Ï×Èİ=şœ¹œ¼ćÞ=²œˇ›¼ć˝È×¼ć=Ï¼İ=›˝š„=¨₣þœ=¼Ú›u=ĆÈ
ŞćÈš=˘¼Ô=½Èğ=₣œ²¼=ş₣œŽ=ˇÞþÈi~¼ć=Ûœ×ÈİÂ¼ć=›×È˝=›˝š„Ðœ=˘›ˇÈŞćÈš⁄=æˇÞþÏi~¼ć=¹œ¼ćÞœ=Ï¼İ=π‘œŠÌ²=¼ÈÐ=≥=ˇ¦ÌÈş¼ć=×„Ž²=Ïş¼ć
œ=×œİÂ›²˝=ÏπøÈÐœI=˘Áœ›¼ć¶Ðğ=ˇÞþÈi~¼ć=Š›¼ćp=æ›²ÈŞć=ÛœÈğœŠ²œ=˝È¼ć›šÈğ²⁄=›˝Å=˙=¼Á¼ƒ∏œÈ˝=ş₣−Â²=˝È¼ć²=›²µ⁄=æþÈ¼=˘›ÐÈ˝=
¼œ∑ƒÈ¼=¼ćH³=Ï×¼œ¼ć=ÏŠ«§œ=è≠=ĆŞć=ÛœðœÈ¼ćœ=İþÈ˝=ÛœÈ₣›¼ć˝œ¼ć=ƒ¬œ¹Ì²þœ=ÏŁœĞÞœ=˘¼Ô=½¼ćœşÌ=›¼πøÈ¼¼ć=›¾þ¼ć=›×ÈŞć=⁄=æˇÞþœ›i~˝=æ
Ûœ×ÈİÂ¼ć=ÏŞ›Ð=₣Òğ=×œİÂ›²˝=›¾›j¥=Ûπ‘›þĆœŞÂ=ş¼ÂŽ²Ì²=Ï₣Íğ=₣œ²›¼˝=Û›¹˝œ¼ćœ¼ğÌ¼ć=‰²›þ˝=×İÂ²=¥=˘Ćı=×„›Ð=˙›þĆœ›ş˝=Ł
Ð²œ=ÏşĆı=›¾›j=ƒ∏œ³²=˝È¼ć⁄=æÏŞJ¼ćœ«§∂=˘Ćı=Û›¹˝œ¼ćœ¼ğÌ=₣œ²Á=˝È¼ć=ÏşĆı=¼ćœ«§∂Ćı=è¹„=²œˇ›¼ć˝=şœ¹œ¼ćÈÞ¼ć=Ûœ²„ˇþÁ=π‘þÁœİœ=˝¼ćÈþ
³œÈ¼ć⁄=
æææææ=›˝Å=ŞœÈ˝=Øşœ₣œ›Ž˝=ˇ›þ∞=¼œ=social 
mobility=¼ğœ=ĆŞć=ˇÞþœ›i~˝=Ûœ×ÈİÂ¼ć=ÈŁœĞÞœ=þœ¼ć=Ž²Á=ŞÈ−«§=²Şć⁄=æşœ₣œ›Ž˝=ˇ›þ¼ć=Û−Â=ş₣œÈŽ¼ć=›²√≈=∑ƒ¼ć=Ï−È˝=Ýı³¼ć=∑ƒÈ¼ć=
˚ðœ=şĆŽþ¼ć=Ć˚Şćœ⁄=Øş₣œ∑i¼ćœğ=ˇ›þ∞  EÜçêáòçåí~ä=ãçÄáäáíóFæ=Û−ÂœÊ=æ∑ƒÈ¼ć¼ć=³›¼ć¼þÂ²=²œ=ĆÈŞć=˘˝=ƒ∏œ²=Ï−È˝=Û²Á=ƒ
∏œÈ²=Şœ˚Şćœ=Ï−È˝=˘›Ð=ƒ¬þi~⁄=æşœ₣œ›Ž˝=ˇ›þÈ˝=şó¼=˝È¼ć=›İ®=›¼πø¼⁄=æ˘¼ć=³Èğ=ˇ¦œ₣›¾›j˝=ş¾Áþœ=Ï−È˝=²ˇ¼ć=›¾›j˝=ş¾Áþ
œ¼ć=›¼¼þÂ²=ŁÈÐ⁄=ˇ¦œ₣ÌÞ=ş₣œÈŽ=π‘ÈþÁÈ˝¼ć=ƒ∏œ²=›²›×Â«§=⁄=¼Á›jÆ¼ć=ŽÌ¼²=˘¼Ô=şœ₣œ›Ž˝=¼ćÌ›þ²Ì›þ=˚=ş√³˝Âœ›×=³¼ć√³¼ćœ¼ć=wœ¼ćœ=³
›¼ćŠœ›ğþ⁄=æ›İ®›¼πø¼=ˇ¦œÈ₣¼ć=₣œ²„ĞÈ˝=İĆÈ¼ć=ÏÐÈ²=ÛœÈ²⁄=³¼ć√³¼ćœ=Ï¾ÈL=Ýı‹œ¼²œ¼ć=›×È˝=ÝıÈ×ÁœˇÌ=ƒ~ÌJ³„≠ĞÈ˝=Ûœ˝Ú«§=˝È¼ć⁄=æπ
‘›þ›•þ=¼Á¼ƒ∏œ=˚=ş√³˝Âœ›×Èþ=›¼πø¼=ŁÐœŞć⁄=æþœ¼ć=½Èğ=Ûœ¼œ¼ć=²þ„²=˘˝=power 
elite=æˇÈÜ=˚Ïð¥=›˝Å=³¼ć√³¼ćœ=şÒÈp=þœ¼ćœ=π‘œ›¹˝œ¼ćÌ=²Şć⁄=¼ćœŽœ=˘¼Ô=Û›¾Žœþþi~È˝=Ćœ›¼ćÈŞć=π‘¹œ²=ĆÈŞć=˚Ïð=Û›¾Žœþ=Ïö
ÞÌ⁄=æ›²ÈŽÈ×¼ć=π‘›þ•œ=˝¼ćœ¼ć=Ž²Á=þœ¼ćœ=ˇÞþi~È˝=ş₣−Â²=˝È¼ć⁄=ææ›˝Å=ÏŞÈĆþ„=þœ¼ćœ=Ï˝œ²=Û¼ƒ∏œÈþĆı=›²ÈŽÈ×¼ć=Ćœþ=Ï−È˝=¨₣þ
œ=Ć∑ƒœ∑i¼ć=ŠœŞć=²œI=þœĆı=þœÈ×¼ć=›²Şćþ=şÏŠ«Ð=æ−œ˝Èþ=ĆŞć=Ş⁄Èþ=ˇÞþœ›i~˝=¼Á¼ƒ∏œ=˘¼Ô=şœ₣œ›Ž˝=ˇ›þ=þœÈ×¼ćĆı=³›¼ćŠœğ²œ¹Ì²=−œ
È˝⁄=˘=Ş„Èˇ=ÏŞ=ş¼=¼ćœ«§∂È˝=ˇÞþœ›i~˝=¼ğœ=ĆŞć=Ïş˛œÈ²=¼œĆıÈ¼ć¼ć=˝œðœÈ₣œ=¼ŽœŞć=Ï¼ćÈ˛Ćı=˝Ì=˝È¼ć=›²ÈŽÈ×¼ć=ĆœÈþ=¨₣þœ=³„È¼ćœ³„›
¼ć=¼ŽœŞć=¼ćœ˛œ=ŞœŞć=ÏşÐœĆı=power elite - Ï×¼ć=›¼›²{=şœ¹²œ⁄= 
π‘=Ó=ˇÞþÈi~=¼Á›jÆ¼ć=ÝıÈ×Áœˇ=ÛþÁ∑i=C≠n³ÒÞÂ⁄=ş›pÆŞć=˚=›²›«´Şć=¼Á›jÆ¼ć=¾Ò›₣˝œ=ˇÞþÈi~¼ć=¼ćH³œŞćÈÞ=˝Ì=¾œÈ¼=Ćı›þ¼œŠ˝=˚=Ï²›þ
¼œŠ˝=¼ćH³ğœ¾=˝È¼ć=’=æ›²›«´Şćþœ=˝œÐœ¼œ¼ć=Ýı³œŞć=˝Ì=’ 
æææææ=ÝıÓ=æÛœÈ₣›¼ć˝œ¼ć=ƒ¬œ¹Ì²þœ=ÏŁœĞÞœ=˚=½¼ćœşÌ=›¼πøÈ¼¼ć=ˇÞþÈi~¼ć=Ûœ×İÂ=ÏŁœ›Ğþ=Ć˚Şćœ=şÈn˚=˘˛²˚=³ŞÂ∑i=ÏŞJÏ˝œ²=Ï×ÈİĆı
=Ş−œ−Â=ˇÞþœ›i~˝=¼Á¼ƒ∏œ=π‘›þ›•þ=ĆŞć=›²û=þœ¼ć=˘˝Ðœ=˝œ¼ćÞ=Û¼İÁĆı=¼„ÈŽÂœŞćœ=³œ˚Şćœ¼ć=˘›ğÐÈ×¼ć=Ýı‹¼=˘¼Ô=þœÈ×¼ć=¨₣þœ¼ć=şÔ
¼ć¨Þ=˘¼Ô=›¼∑ƒœÈ¼ć¼ć=ÝıÈsÈİÁ=›²þÁ=²Òþ²=Ýı‹œ¼²œ⁄=æ›˝Å=þœ¼ć=Û²Á=˘˝Ðœ=¼Ü=ĆŞćÈþœ=¼œ=π‘¹œ²=˝œ¼ćÞ=Ćğ=ÏŞ=Ž²ˇÞÈ˝=şœ¼ÂÈ¾Í
₣=¼Èğ=ÏŁœĞÞœ=˝¼ćœ=Ćğ=þœÈ×¼ć=›¾þÈ¼ć=Û›¹˝œÔÈİ¼ć=₣È²=›²ÈŽÈ×¼ć=²œˇ›¼ć˝=Û›¹˝œ¼ć=˘¼Ô=×œ›ŞćnÈ¼œÈ¹¼ć=Û²„³›ƒ∏›þ⁄=æ›¼¼þÂÈ²
¼ć=³È−=Û²Á=π‘œÞÌÈ×¼ć=₣Èþœ=₣²„ĞÁ=π‘Žœ›þ¼ć=›¾þ¼ć=ÏŞ=π‘œŞć=Û½„¼ć∑i=şóœ¼²œ=›²›Ćþ=Û›¹˝œÔİ=ƒ~ÌJ³„≠ÈĞ¼ć=₣È¹Á=²œ²œ=˝œ¼ćÈÞ¼ć=ş₣
œÈîÈİ=þœ¼ć=È¼İÌÐœĆı=˘=þœ¼Ê=›¼˝›İþ=ĆŞć=›²⁄=æÈŞ=›ŽWœşœ=¼Ú›jI=¼—›uİÌğþœI=ƒ¬œ¹Ì²þœ¼ć=¨—¹œI=Ýı‹œ¼²œ¼ć=þœ›ˇ×I=şĆÈŞœÈˇ¼ć=Ûœ
ˇ∂ĆI=şÚŽÈ²¼ć=È³»¼ćÞœ=³»¾Ú›þ=şóœ¼²œ=›²ÈŞć=³»ÈþÁ˝›Ð=ƒ~ÌJ³—¼ćåĞ=Žá∫œŞć=ÈşC›ğ=›İ¨œI=×œ¹²œ=˘¼Ô=³›¼ćÈ¼Èİ=³—«§=ĆÈŞć=ÝıðÈğ=þÈ¼
Ćı=₣œ²—Ğ=Ş−œ−Â=¼Á›jÆþœ=ÛŽÂ²=˝È¼ć⁄=æ¼Á›jÆþœ=şi³á≈=ƒ~ÌJ³—¼ćåĞ=è¹—=›²ÈŽÈ˝=æ²Şć=ş₣œŽÈ˝˚=›¼˝›İþ=˝È¼ć=ÈþœÈğ⁄=æ¼Á›jÆþœşi
³á≈=∑ƒ~ÌJ³—¼ćåÈĞÈ¼ć=ÝıÈ×Áœˇ=šœÜœ=Ï˝œ²=ˇÞþœ›i~˝=¼Á¼ƒ∏œ¼ć=Ýı‹¼I=ƒ∏œ›Şćn=˘¼Ô=›¼˝œİ=şó¼=²Şć⁄=æˇÞþÈi~¼ć=›¾›j=ÏŞ=₣œ²›¼˝=Û›¹
˝œ¼ć=¼Á›jÆþœş√³á≈=₣œ²„Ğ=Ïş=ş√³È˝Â=³ÒÞÂ=şÈŠþ²=˘¼Ô=π‘›þ•œŞć=ÝıÈ×ÁœˇÌ⁄=æ˘J³ŞÂ∑i=ˇÞþÈi~¼ć=ŞþÐ„˝„=π‘›þ•œ=˘¼Ô=π‘şœ¼ć=ŁÈÐÈ
š=þœ¼ć=Ž²Á=˘È×¼ć=¾Ò›₣˝œ=Ûˇ¦ˇÞÁ⁄ 
æææææ=›˝Å=ğ¨Á=˝¼ćÈğ=Ï×˛œ=ŞœŞć=›¼›¾á≈=ş₣œÈŽ=₣Òğþ=›þ²=π‘˝Ú›þ¼ć=₣œ²„Ğ=›¼×Á₣œ²⁄=æ˘˝=¹¼ćÈ²¼ć=₣œ²„Ğ=›²ÈŽ¼ćœ=¾œÈ¼=²œ⁄=æƒ¬œ¹Ì



²=¾œÈ¼=›¼Šœ¼ć=˝È¼ć=›¼˝È®¼ć=₣È¹Á=¼œÈš=²œI=ÛÈÖ¼ć=₣Èþœ=π‘›þ›•þ=³¼ć√³¼ćœ¼ć=Û²„ş¼ćÞ=˝È¼ć=ŽÌ¼²=›²¼ÂœĆ=˝È¼ć²=⁄=æ˘›İŞćœ=˘¼Ô=
Ûœ›½¦˝œ¼ć=Û›¹˝œÔİ=₣œ²„Ğ=˘˛²˚=˘Ćı=ÛÈ−Â=traditional oriented. 
æ›wþÌŞć=π‘˝Ú›þ¼ć=æ₣œ²„Ğ¼ćœ˚=›²ÈŽ¼ćœ=Ï¾È¼›ŠÈ∑i=×œ›Şćn=›²ÈŞć=³−=›²¼ÂœŠ²=˝È¼ć=²œ=⁄=æþœ¼ćœ=¼œŽœÈ¼ć=Ş˛²=Şœ=Šœğ„=þœ¼ć=Û²„ş¼ćÞ=æ
˝È¼ć=⁄=˘È×¼ć=¼ğœ=ŞœŞć=other 
oriented.=æ˘¼ćœ=›¼Wœ³²=˚=π‘ŠœÈ¼ć¼ć=¼›ğ⁄=æĆıÝıÈ¼ćœ=JÛœÈ₣›¼ć˝œŞć=˘¼Ô=Ûœ₣œÈ×¼ć=˘˛œÈ²=İrÈ¼ć=₣¹Á›¼jÈ×¼ć=Û›¹˝œÔİĆı=›wþÌŞć=
×Èğ=³ÈÜ⁄=æ˘Ćı=×„Ćı=π‘˝Ú›þ¼ć=ƒ~ÌJ³„≠ÈĞ¼ć=Ýı³¼ć=›²¾Â¼ć=˝È¼ć=Ş−œ−Â=ˇÞþi~=ˇÈÜ=ÝıðÈþ=³œÈ¼ć=²œ⁄=æˇÞþÈi~¼ć=π‘›þ•œ=˘¼Ô=›¼˝œÈİ¼ć
=Ž²Á=×¼ć˝œ¼ć=þÚþÌŞć=π‘˝Ú›þ¼ć=₣œ²„Ğ=Şœ¼ćœ=ƒ¬›²Şć›i~þ=self-
oriented,=Û²²Áþip=⁄=þœ¼ćœĆı=₣œ²›¼˝=Û›¹˝œ¼ć=›¼ĞÈŞć=şÈŠþ²=˘¼Ô=þœ¼ć=π‘›þ•œŞć=ÝıÈ×ÁœˇÌ⁄=æÏŞ=ş₣œÈŽ=˘Ćı=π‘˝Ú›þ¼ć=Ïğœ˝=
şÔ˛ÁœŞć=˘¼Ô=Û²„³œÈþ=Şþ=Ï¼İÌ=Ïş˛œÈ²Ćı=¼ćœ«§∂¼Á¼ƒ∏œŞć=ˇÞþi~=þÈþœÐœ=Ûˇ¦ş¼ć⁄=æÏ¾œˇ¼Új=ƒ~ÌJ³„≠Ğ=ˇÞþi~›¼È¼ćœ¹Ì=¼Á¼ƒ∏œ¼ć=›²
¾Â¼ćƒ∏ğ⁄=æ›²›«´Şć=₣œ²„ĞÈ˝=ˇÞþÈi~¼ć=Ýı³Ş„jÆ=²œˇ›¼ćÈ˝=³›¼ćÞþ=˝¼ćœ¼ć=Ýı³œŞć=²œˇ›¼ć˝=Û›¹˝œ¼ć=˘¼Ô=×œ›Şćn=ş√³È˝Â=þœÈ×¼ć=şÈŠ
þ²=˝È¼ć=Ïþœğœ⁄=æ˘¼ć=Ž²Á=ŠœĆı=Û›¹˝œ¼ć=˘¼Ô=×œ›Şćn=›¼ĞÈŞć=¼Áœ³˝=›İ¨œ¼ć=ÛœÈàœğ²=˘¼Ô=ƒ¬œ¹Ì²=şÔÈŞœˇ›¾›j˝=şœ›¼ć=şœ›¼ć=ş
Ôˇð²=⁄= 
æææææ=π‘ªΩ=Ó=æÛœ¹„›²˝=›¼Èª…=ˇÞþÈi~¼ć=ş₣şÁœ=›ĆşœÈ¼=¼Ü=İ›jÆ¼ć=Ûœˇ¦œş²=˚=₣œş=˝œğŠœÈ¼ć¼ć=¾Ò›₣˝œ=˝Ì=’=æ˘¼ć=Ï−È˝=Û¼ÁĆ›þ¼ć=
Ćı›Lþ=˝Ì=Ï×˚Şćœ=şó¼=’=
æææææ=Ýı=Ó=ŞœÈ˝=ØØ₣œş=˝œğŠœ¼ć∞∞=¼ğœ=ĆŞć=þœ=ÏŞ=ˇÞþÈi~¼ć=˝þ=¼Ü=İpå=þœ=›²ÈŞć=Ûœ›₣=›¼∑ƒœ›¼ćþ¾œÈ¼=Ûœ₣œ¼ć=ØØˇÞþi~I=şÔƒÚ∆›þ=˚
=Û¼¨Şć∞∞=π‘¼Ö=ˇ¦Èi∏=ÛœÈğœŠ²œ=˝È¼ć›š⁄=æş√ñ›þ=˘Ćı=¼Ćı›Ð¼ć=þÚþÌŞć=şÔƒ∆¼ćÞ=Ï×ŽJÏ−È˝=π‘˝œ›İþ=ĆÈŞćÈš⁄=æÛœ¹„›²˝=˝œÈğ=›¼›
¾á≈=π‘¾œ¼İœğÌ=π‘Šœ¼ć=₣œ¹ÁÈ₣¼ć=şÒÈp=˘Ćı=ØØ₣œş˝œğŠœ¼ć∞∞=¼œ=ØØˇÞ›³Èd¼ć=şÔƒÚ∆›þ∞∞=ş¼Âp=š›ÜÈŞć=³ÜÈš=⁄=²œŠI=ˇœ²I=Ï³œĞœ˝JÛœş
œ˝=Ï−È˝=è≠=˝È¼ć=₣œ²›¼˝=ş√³˝ÂI=ÛœŠœ¼ćJÛœŠ¼ćÞ=ş¼Ćı=pÆÈ₣=π‘Šœ¼ć=₣œ¹ÁÈ₣¼ć=wœ¼ćœ=›²›×Â«§=ĆÈ_š⁄=˘Ćı=ş¼=₣œ¹Á₣=ÏŞJş¼=π‘›þ•œ
²=¼œ=¼Á›jÆ¼ćœ=›²ÈŽÈ×¼ć=˝„›¨ˇþ=˝È¼ćÈš²=Ýıj¼ćJÛœ¹„›²˝=›¼Šœ¼ć=¼„›u=›¼₣„˛=²Ì›þÈ¼œ¹ĆÌ²=ŽÌ¼²Şœpœ¼ć=þœ¼ćœĆı=›²Şćœ₣˝⁄= 
æææææ=˘˝›×È˝=ØØ₣œş˝œğŠœ¼ć∞∞=ÏŞ₣²=ˇÞþÈi~¼ć=₣œ²şŽ›₣È˝=¼Áœ›¹ˇ¦∑ƒ=˝¼ćÈš=Û²Á›×È˝=ŽˇÊŽ„ÈÜ=İ›jÆ¼ć=Ï˝Ñœ›¾ˇ=π‘›pÆŞćœ=è¹„=
ˇÞþÈi~¼ć=›¼˝œİÈ˝Ćı=¼ÁœĆþ=˝¼ćÈš=²œI=₣œ²¼=π‘Žœ›þ¼ć=¾›¼ĞÁÊÈ˝Ćı=Û›²›õþ=˝È¼ć=þ„ğÈš⁄=æğ¨=ğ¨=₣œ²„ĞÈ˝=₣„ĆÒÈþÂ=¹qÔş=˝¼ć
¼œ¼ć=ÏŞ=¾Şćœ¼Ć=İ›jÆ=ˇþ=³Zœİ=¼šÈ¼ć=›¼›¾á≈=Ï×Èİ¼ć=₣„›«§È₣Şć=₣œ²„ÈĞ¼ć=Ć∑ƒˇþ=ĆÈŞćÈšI=Ćı›þĆœÈş=þœ¼ć=Ï˝œ²=þ„ğ²œ=Ï₣Èğ=²œ⁄=æ
˘Ćı=Ûœˇ¦œşÌ=¹qÔş=İ›jÆ¼ć=¼Ì¾Êş=¼ćH³=Ûœ₣¼ćœ=π‘−₣=Ï×›˛=›ĆÈ¼ćœ›ş₣œJ²œˇœşœ›˝Èþ⁄=æ₣œ›˝Â²=¼ćœ«§∂=ÛœŽ=³Ú›−¼ÌÈþ=¹qÔş=İ›jÆ¼ć=
ş¼=ŠœĆıÈþ=Ûœˇ¦œşÌ=¹œ¼ć˝=¼ÈÐI=þÈ¼=³œ¼ć₣œÞ›¼˝=ÛœpÆ₣ÈÞ=π‘›þÈ¼İÌ=Ï×İC›ğÈ˝=¹qÔş=˝¼ćœ¼ć=İ›jÆ=˘˛²=Û²Á=Ï¼İ=˝ÈŞć˝›Ð=¼ć
œ«§∂=ÛŽÂ²=˝È¼ćÈš=Û−¼œ=æÛŽÂ²=˝¼ćœ¼ć=³È−⁄=æ³¼ćƒ³¼ć=¹qÔş=Ć¼œ¼ć=¾Şć=˘=Şœ¼Ê=›ĆÈ¼ćœ›İ₣œ¼ć=³„²¼ćœ¼Ú›j=ŁÐÈþ=Ï×Şć=›²⁄=æ›˝Å=İ›
jÆ¼ć=Ï˝ÑÌ˝¼ćÞ=˘¼Ô=²œ²œ=π‘˝Ú›þ¼ć=Ûœˇ¦œş²=pÆÈ₣=Ï¼ÈÜĆı=ŠÈğÈš⁄=ææ˘Ćı=³›¼ćÈ¼Èİ=ˇÞþÈi~¼ć=¾›¼ĞÁÊ=Û¼İÁĆı=Ýı@Xğ=ÏðÈ˝=²œ⁄ 
æææææ=˘Ćı=şÔ˝Ð=Ï−È˝=ÝıuœÈ¼ć¼ć=Ï˝œ²=Û›¼ğÈ√¬=˝œŞÂ˝¼ćÌ=³i∏œ=Ûœ₣œ¼ć=Žœ²œ=Ï²Ćı⁄=Ûœ›₣=è¹„=¼ğÈþ=³œ›¼ć=Ï˝ÑœŞć²=˘¼Ô=Ûœˇ¦œş
²È˝=Ûπ‘›þÈ¼ćœ¹Á=¼Èğ=²œ=Ï₣È²=›²ÈŞć=Ûœ₣¼ćœ=Şœ¼ćœ=ˇÞþÈi~¼ć=Ûœ×ÈİÂ=Ûœƒ∏œİÌğ=þœÈ×¼ć=˝þÂ¼Á=Ï×Èİ=Ï×Èİ=İ›jÆ¼ć=Ï˝ÑœŞć²=˘¼Ô=
Ûœˇ¦œşÌ=æ²Ì›þ¼ć=›¼≠Èu=Ž²₣þ=ˇÈÜ=Ïþœğœ⁄=æ˘=Ž²Á=×¼ć˝œ¼ć=₣œ²›¼˝=Û›¹˝œ¼ć=˘¼Ô=×œ›Şćn=›¼ĞÈŞć=¼Áœ³˝=›İ¨œ¼ć=ÝıÈ×Áœˇ=˘¼Ô
=Ïş=Ž²Á=ş›pÆŞć=²Ì›þ›²•=şĆÈŞœˇ›¾›j˝=şÔˇð²⁄=æşœ½ÈğÁ¼ć=Ï˝œ²=π‘þÁœ¾Ò›þ=¼œ=›²õŞćþœ=Ï²ĆıI=›˝Å=˘=šœÜœ=Û²Á=Ï˝œ²=³−=Ï×
˛Èþ=³œĆı=æ²œ⁄=ÛœĆı²¶œĆı²=Ş˛²=˝Ì=¾œÈ¼=Ş„u=Ş−œ−ÂĆı=›²›Ğu=˝¼ćœ=ŞœŞć=Žœ²Èþ=ÏŠÈŞć=½¦ÈŞćÝÈ˝=³p=›ğÈ˛›šÈğ²=þ˛²=½¦ÈŞćÝ=Ï
˝œ²=˝œŞÂ˝¼ćÌ=³−=¼œþğœÈþ=³œÈ¼ć²›²⁄=æ( Freud-Civilisation and its Discontent, 1930, Einstein & Freud - 
Why War 1932)=
æπ‘ªΩ=Ó=›¼ª…¼Á¼ƒ∏œ=›ĆşœÈ¼=ˇÞþÈi~¼ć=¼ćH³œŞćÈ²=¼ćœ«§∂şÔŁ=˚=Ûœ∑iŽÂœ›þ˝=şÔƒ∏œ=ş₣ÒÈĆ¼ć=¾Ò›₣˝œ=Û¼İÁĆı=C≠n³ÒÞÂ⁄=˘›¼ĞÈŞć=Ş›×=›˝
š„=ÛœÈğœ˝³œþ=˝È¼ć²⁄= 
æææææ=ÝıÓ=æ¼ćœ«§∂şÔŁ=π‘−₣=Ï−È˝Ćı=×„Ćı=¹¼ćÈ²¼ć=ÛşœÈ₣Á¼ć=Ýı³¼ć=›¾›j=˝È¼ć=›²›₣Âþ=ĆÈŞć›šğ⁄=æ₣ĆœŞ„Èu¼ć=ÏİÈĞ=˘˝=×ğ=›šğ=›¼ŽŞćÌI=
˘˝=×ğ=›¼›Žþ⁄=¼ćœ«§∂şÔŁ=ˇðÈ²=Şœ¼ćœ=›¼›Žþ=þœÈ×¼ć=Ï˝œ²=Ćœþ=›šğ=²œ⁄=æş₣∑ƒ=˝þÚÂnĆı=›šğ=›¼ŽŞćÌÈ×¼ć=ĆœÈþ¼ć=₣„ÈðœŞć⁄=æ›wþÌŞć
þI=›¼ŽŞćÌÈ×¼ć=₣È¹Á=Şœ¼ćœ=π‘¹œ²=þœ¼ćœĆı=è¹„=›²¼ćœ³jœ=³›¼ćĞÈ×=ƒ∏œŞćÌ=ş×şÁ=Ć¼œ¼ć=½Èğ=›şuœ∑i=Ï²¼œ¼ć=Ûœşğ=¨₣þœ=¼ćÈŞć=Ïˇğ=þ
œÈ×¼ć=×˛Èğ⁄=æÛœ³œþ=×Ú›«§Èþ=ÏŽ²œÈ¼ćğ=˘ÁœÈş₣›¼î¼ć=₣œ¹ÁÈ₣=ˇÞþÈi~¼ć=˘˝Ðœ=˝œðœÈ₣œ=ˇÜœ=Ćğ=¼ÈÐ=þÈ¼=˝œŞÂ˝¼ćÌ=şœ₣−ÂÁ=¼ćÈŞć=Ï
ˇğ=›²þœ∑i=şÌ₣œ¼u=⁄=
æææææ=¼ćœ«§∂şÔŁ=Ć¼œ¼ć=³¼ć=Ï¼İ=›˝š„=³›¼ć¼þÂ²=ĆÈŞćÈš⁄=æ›¼ŽŞćÌÈ×¼ć=₣È¹Á=×„Ćı=¼Ü=şœ√¯œŽÁ¼Á¼ƒ∏œ=¥=›¼¦›Ðİ=˚=½¼ćœşÌ=¥=›˝š„=˝œÈ
ğ¼ć=₣È¹ÁĆı=›¼ğ„ä=ĆŞć⁄=æ≠İ=şœ√¯œŽÁ=˘˛²=›¼ğ„ä⁄=æ½Èğ=¼ćœ«§∂şÔÈŁ=˘¼Ô=›¼ª…=¼ćœŽ²Ì›þÈþ=₣œ›˝Â²=¼ćœÈ«§∂¼ć=˘˛²=π‘œŞć=˘˝ÈŠ›ÐŞćœ=
π‘œ¹œ²Á⁄=þÈ¼=³›õ₣=ĆıÝıÈ¼ćœÈ³¼ć=Ï×İC›ğ=ÛÈ²˝Ðœ=ş›√∫›ğþ=Ć¼œ¼ć=½Èğ=₣œ›˝Â²=π‘œ¹œÈ²Á¼ć=›¼∑ƒœÈ¼ć=þœ¼ćœ=›˝š„Ðœ=¼œ¹œ=›×Èþ=³œ¼ć
Èš=⁄=æþœ=šœÜœ=Ûœ›−Â˝=›×˝=Ï−È˝=Žœ³œ²=˘¼Ô=¼ćœŽÎ²›þ˝=›×˝=Ï−È˝=˝₣Á„›²«§=ŠÌ²˚=İ›jÆ=›ĆşœÈ¼=ÛœŽ=Ï₣œÈÐĆı=²ˇÞÁ=²Şć⁄=æ˘=
ş¼şÈjt˚=˘Ðœ=Û²ƒ¬Ì˝œŞÂ=ÏŞ=˝Ì=₣œş=˝œğŠœ¼ć=˝Ì=Ûœ›−Â˝=J=¼ćœ›«§∂˝=Jşœ₣›¼ć˝=Ûœˇ¦œş²=ş¼=›×˝=›×ÈŞćĆı=¼þÂ₣œ²=³Ú›−¼ÌÈþ=₣œ›˝Â²



=¼ćœ«§∂=π‘¹œ²⁄=æ˘¼Ô=Ïş=¼ćœÈ«§∂¼ć=¼þÂ₣œÈ²=›Ş›²=›²¼Âœ›Šþ=¼ćœ«§∂³›þ=¼œ=Ïπ‘›şÈÝhÐ=›þ›²=˘₣›²=›²È¼Âœ¹=˘¼Ô=¨₣þœ₣j=ÏŞ=þœ¼ć=³È¨=
˘˝„İ=İþÈ˝¼ć=ÏˇœÜœÈþĆı=Ûœ¼ć=˘˝Ðœ=₣ĆœŞ„u=¼œ›¹ÈŞć=Ï×˚Şćœ=Ûşó¼=²Şć⁄=æĆı¼ćœ˝=Ûœˇ¦œşÈ²¼ć=½Èğ=ÏŞ=²þ„²=pÆ—ÈşÝ=şÒ›Šþ=ĆÈ¼=
þœ¼ć=¾Şćœ¼Ćþœ=Û˝®²ÌŞć⁄ 
æææææ=ˇÞþÈi~¼ć=›×˝=Ï−È˝=¼ćœ«§∂şÔÈŁ¼ć=ş¼=ŠœĆıÈþ=ƒ∏œŞćÌ=˘¼Ô=π‘¹œ²=Û¼×œ²=Ćğ=Declaration of Universal Human 
Rights.   ÏŞ=›¾›j¼ć=Ýı³È¼ć=Ş−œ−Â=ˇÞþi~=×aœÜœ¼œ¼ć=˝−œ=˘Ćı=ÏŁœĞÞœ³p=þœ¼ć=₣ĆÊ=›²È×Â›İ˝œ⁄=›˝Å=¼r=ş×şÁ=¼ćœ«§∂=˘Ćı=ÏŁœĞÞ
œ=³Èp=ƒ¬œ¨¼ć=˝È¼ć=›²⁄=æ½ğþ=›¼Èª…¼ć=›¼›¾á≈=Ï×Èİ=ˇÞþÈi~¼ć=π‘›þ•œ=˘¼Ô=π‘¼¹ÂÈ²=¼ćœ«§∂şÔÈŁ¼ć=˛„¼=ÏŞ=˘˝Ðœ=¾Ò›₣˝œ=ÛœÈš=˘˛²=
₣È²=ĆŞć=²œ⁄ 
æææææ=Û−ÂœÊ=ÏİĞ=³ŞÂ∑i=Ï×Èİ=Ï×Èİ=¼Á›jÆˇþ=¼œ=şÔˇ›ðþ=¾œÈ¼=Ï˝ÑœŞć²=˘¼Ô=Ûœˇ¦œşÈ²¼ć=›¼≠Èu=˘¼Ô=ˇÞþÈi~¼ć=ş³È¨=¼Áœ³˝=
ÛœÈàœğ²=ˇÈÜ=ÏþœğœĆı=Ûœşğ=˝œŽ⁄=æ¼ćœ«§∂şÔŁÈ˝=›¼ª…¼Áœ³Ì=ˇÞþi~=π‘›þ•œ¼ć=₣œ¹Á₣=›ĆşœÈ¼=Ýı³ÈŞœˇÌ=ĆÈþ=ĆÈğ=þœ¼ć=şÔ›¼¹œÈ²
=˚=˝₣Â³i∏œŞć=¼Áœ³˝=³›¼ć¼þÂ²=π‘ÈŞćœŽ²⁄=æþœ=›²ÈŞć=ƒ¬þi~=ÛœÈğœŠ²œ¼ć=₣ÒğÁ=ÛœÈš⁄=æ›˝Å=ÏŞ=ÛœÈàœğÈ²¼ć=ÝıÈôø˛=˝È¼ć›š=þœ=¼ğ
İœğÌ=²œ=J=Ć˚Şćœ=³ŞÂ∑i=şÔ›¼¹œÈ²¼ć=Ï˝œ²=˝œŞÂ˝¼ćÌ=¼ćH³œ∑i¼ć=şó¼=²Şć⁄= 
æææææ=π‘ªΩ=Ó=ˇÞþœ›i~˝=˝œŞÂ˝ğœÈ³=×ğÌŞć=İÚÿğ=˘˝=ş₣şÁœ⁄=æ˘¼ć=ş₣œ¹œÈ²=₣œ²È¼Ñ=¼ćœÈŞć¼ć=¾œ¼²œ¼ć=›˝š„=³›¼ćŠŞć=Ş›×=þ„Èğ=¹È¼ć
²⁄=
ÝıÓ=æ³›õÈ₣=¼„ÈŽÂœŞćœ=ˇÞþÈi~¼ć=Ýı‹È¼¼ć=şÈL=şÈL=¼ćœŽÎ²›þ˝=×ğJ¼Á¼ƒ∏œ˚=ˇÈÜ=ÝıÈðÈš⁄=æ˘¼ć=˝œ¼ćÞ=π‘−₣þI=ş¼=ş₣œÈŽĆı=›¼›¾
á≈=ƒ¬œÈ−Â¼ć=₣È¹Á=wÉ=˘¼Ô=π‘›þÈŞœ›ˇþœ=ÛœÈš⁄=›wþÌŞćþI=Ï˝œ²=˘˝›Ð=₣œp=³È−Ćı=Ï˝œ²=ş₣œÈŽ¼ć=æş¼=ş₣şÁœ¼ć=ş₣œ¹œ²=›₣ğÈ¼=˘=
×œ¼Ì=Û¼œ∑ƒ¼=˘¼Ô=ÛşÔˇþ⁄=æ½Èğ=›¼›¾á≈=şóœ¼Á=³È−¼ć=Û²„şœ¼ćÈ˝È×¼ć=³È¨=›¼›¾á≈=×ğ=ˇÜœ=ƒ¬œ¾œ›¼˝⁄=æþÚþÌŞćþI=Ï˝œ²=›¼ÈİĞ
=×ğ=¼œ=Ïˇœ•Ì=›²¼ÂœŠÈ²¼ć=½Èğ=¨₣þœŞć=˘Èğ=þœÈ×¼ć=şÔŞþ=¼ćœ˛¼œ¼ć=Ž²Á=π‘›þ³¨=×ğ=×¼ć˝œ¼ć⁄=æ³¼ć¼þÌÂ=›²¼ÂœŠÈ²=¨₣þœşÌ²=×ğ
=ÏĆÈ¼ć=ÏˇÈğ=İœşÈ²¼ć=×œ›Şćn=¾œ¼ć=Ï²¼œ¼ć=Ž²Á˚=˘Ćı=π‘›þ³È¨¼ć=Û›∑ƒn=Ž¼ć„›¼ć⁄=ææ˘Ćı=ş¼=˝œ¼ćÈÞ=π‘−È₣=³›õÈ₣=˘¼Ô=³È¼ć=³›õÈ
₣¼ć=Û²„˝¼ćÈÞ=Û²Á=Ï×Èİ˚=×ğ¼Á¼ƒ∏œ=(party system)=ˇÈÜ=˚Ïð⁄==
æææææ=›˝Å=×ğþi~=Û¼İÁĆı=ˇÞþi~=æ²Şć⁄=æπ‘−₣þ=×ğ=₣œpĆı=ş₣œÈŽ¼ć=şœ₣›ˇ¦˝=˝ğÁœÈÞ¼ć=ŠœĆıÈþ=×Èğ¼ć=ÛœÔ›İ˝=ƒ¬œ−ÂÈ˝=π‘œ¹œ²Á=Ï×
Şć⁄=æ›wþÌŞćþI=¼Á›jÆ¼ć=›¼È¼˝=˚=ƒ¬œ¹Ì²=›Š∑iœÈ˝=×ğÌŞć=›²È×ÂÈİ¼ć=Û¹Ì²=˝È¼ć=×ğ¼Á¼ƒ∏œ=ˇÞþÏi~=¼ć=₣Òğ=²Ì›þÈ˝Ćı=¼¼ć¼œ×=˝È¼ć⁄=æþÚ
þÌŞćþI=×Èğ=₣„˛Á=˘¼Ô=π‘œŞć=˘˝₣œp=ÝıÈsİÁ=Ćğ=¨₣þœŞć=ÛœşÌ²=Ć˚Şćœ=˘¼Ô=¨₣þœ=Ï−È˝=›¼ŠÁ„þ=²œ=Ć˚Şćœ⁄=æ˘=Ž²Á=˘₣²=Ï˝œ²=
×„²ÌÂ›þ=Ï²Ćı=π‘ÈŞćœŽ²=ĆÈğ=×ğÌŞć=Ï²þÚn=Şœ¼ć=ÛœöŞć=›²Èþ=şÈ†œŠ=Ï¼œ¹=˝È¼ć⁄=æè¹„=¾œ¼ćþ¼ÈĞÂ=²ŞćI=›¼ÈğÈþI=½¦œÈâI=ÛœÈ₣›¼ć˝œÈþI
=Žœ³œÈ²=ş¼Âp=þ−œ˝›−þ=ˇÞþœ›i~˝=Ï×ÈİĆı=Ï×˛Èþ=³œĆı=¨₣þœ¼ć=ÏğœÈ¾=¼ćœŽÎ²›þ˝=×ğCÈğœÈþ=Û²œŠœÈ¼ć¼ć=π‘œŞć=ş¼Â¼Áœ›³þœ⁄=
æææææ=₣œ²È¼Ñ²œ−=ŽÌ¼È²¼ć=˘˝Ðœ=¼Ü=ÛÔİ=×ğÌŞć=¼ćœŽ²Ì›þ¼ć=şÈL=Ł›²•=¾œÈ¼=Ş„jÆ=›šÈğ²I=π‘−È₣=ƒ¬È×İÌ=Cä=¼ćœŽÎ²›þ˝=×Èğ¼ć=
Ï²þœ=›ĆşœÈ¼I=³È¼ć=˝›₣hÐœÈ²Â¼ć=Ï²þœ=›ĆşœÈ¼⁄=æÛœÈ¼ćœ=³È¼ć=˝ÔÈˇ¦Èş¼ć=Û²Áþ₣=¼œ₣³i∏Ì=È²þœ=›ĆşœÈ¼⁄=×ÌŁÂ›×È²¼ć=æ˘Ćı=›¼›Šp=Û
›¾Wþœ¼ć=›¼Šœ¼ć=›¼ÈªøĞÞ=˝È¼ć=›þ›²=ÏİĞ=ŽÌ¼È²=›şuœÈ∑i=ÛœÈş²=ÏŞ=ş„ƒ∏=ˇÞþœ›i~˝=¼ćœ«§∂=˚=ş₣œŽ=ˇÈÜ=Ïþœğœ¼ć=³È¨=×ğþi~=˘
˝Ðœ=π‘¹œ²=¼œ¹œ⁄=þaœ¼ć=ÏİĞ=³ŞÂœÈŞć¼ć=Ïğ˛œÈğ›˛Èþ=›þ›²=×ğĆÌ²=¼ćœŽ²Ì›þ¼ć=þjtπ‘Šœ¼ć=˝È¼ć²=⁄=şÔÈ¨È³=¼ğÈþ=ÏˇÈğ=₣œ²È¼Ñ=
³›¼ć˝®²œ=˝È¼ć›šÈğ²=˘₣²=˘˝›Ð=İœş²=¼Á¼ƒ∏œ=ŞœÈþ=¼ćœ«§∂ÌŞć=¨₣þœ¼ć=π‘¹œ²=ÛÔİ=˘È˝¼œÈ¼ć=²ÌÈŠ¼ć=þğœŞć=æƒ∏œ²ÌŞć=şÔˇ›ðþ=ş₣œ
ÈŽ¼ć=ĆœÈþĆı=−œ˝È¼⁄=ææƒ∏œ²ÌŞć=π‘œä=¼Şćƒ∆=ƒ~ÌJ³„≠ÈĞ¼ćœ=›²¼ÂœŠ²=˝¼ćÈ¼=ƒ∏œ²ÌŞć=ˇÞş›₣›þ=¼œ=æpeople’s 
committee.=þœÈ×¼ć=æĆœÈþĆı=ƒ∏œ²ÌŞć=›İ¨œI=ƒ¬œƒ∏ÁI=¼œşƒ∏œ²I=³−ŁœÐI=İœ›∑i¼ć¨œI=²ÁœŞć›¼Šœ¼ć=ĆıþÁœ›×=₣Òğ=›¼ĞŞćC›ğ=›²ÈŞć=›şuœ∑i
=Ï²¼œ¼ć=×œ›Şćn=−œ˝È¼⁄=æÛÈ²˝ˇ„›ğ=ˇ¦œÈ₣¼ć=ƒ∏œ²ÌŞć=ˇÞş›₣›þ=›²¼ÂœŠ²=˝¼ćÈ¼=ÏŽğœ¼ć=ˇÞş›₣›þI=ÏŽğœ¼ć=ˇÞş›₣›þC›ğ=›₣Èğ=›²
¼ÂœŠ²=˝¼ćÈ¼=π‘œÈ×›İ˝=ˇÞş›₣›þ⁄=æ˘Ćı¾œÈ¼=›³¼ćœ›₣ÈÝ¼ć=Ûœ˝œÈ¼ć=˘˝›Ð=˝œðœÈ₣œ=ˇÈÜ=ÝıðÈ¼=ÏŞ˛œÈ²=şÈ¼œÂ_Š∑ƒÈ¼ć=ŽœþÌŞć=ş›₣›þ
=¼œ=ÛœĆı²=ş¾œ¼ć=ĆœÈþ=›²›×Â«§=Û®=˝ÈŞć˝›Ð=¼Áœ³œÈ¼ć=×œ›Şćn=−œ˝È¼⁄=ÏŞ=π‘›pÆŞćœ›Ð¼ć=Ýı³È¼ć=₣œ²È¼Ñ=ÏŽœ¼ć=›×ÈŞć›šÈğ²=þœ=Ćğ=
¨₣þœ¼ć=›¼È˝ÑÌ˝¼ćÞ=˘¼Ô=π‘›þ›Ð=şœ₣Ò›Ć˝=›şuœÈ∑i=şÔˇ›ðþ=Ž²ˇÈÞ¼ć=˝œŞÂ˝¼ćÌ=¾Ò›₣˝œ⁄=æ›˝Å=˘Ćı=›¼È˝Ñ²=˘¼Ô=şÔˇ›ðþ=Ž²
ˇÈÞ¼ć=˝œŞÂ˝¼ćÌ=¾Ò›₣˝œ=şó¼=˝¼ćÈþ=ĆÈğ=π‘−È₣Ćı=ŠœĆı=Ž²ˇÈÞ¼ć=₣œ²ş=Ýı@Ì¼²⁄=æ₣œ²È¼Ñ=˘È˝Ćı=¼ğÈþ²=π‘˝Úþ=Ï¼ćÈ²şaœş⁄=æ˘›
Ð=›¼ĆÈ²=Ş−œ−Â=ˇÞþi~=Şœ¼ć=›þ›²=²œ₣=æ›×ÈŞć›šÈğ²=Radical Democracy æþœ¼ć=Ýı‹¼=Ûşó¼=⁄= 
æææææ=π‘ªΩ=Ó=ˇÞþÈi~=Ï˝ÑÌŞć=›²Şći~Þ=›İ›−ğ=˝¼ćœ¼ć=Ž²Á=›¼È˝ÑÌ˝¼ćÞ=π‘ÈŞćœŽ²⁄=æ˘Ćı=›¼È˝ÑÌ˝¼ćÈÞ¼ć=Ýı³˝œ¼ć=˚=Û³˝œ¼ć=ş√³È˝Â
=Ş›×=›˝š„=¼Èğ²=⁄ 
ˇÞþÈá~=›¼È˝ÑÌ˝¼ćÈÞ¼ć=ş³È¨=È×Èİ=›¼È×Èİ=ÛÈ²˝=₣²ÌİÌ=›ğÈ˛Èš²⁄=æ˘Ćı=₣þ¼œÈ×¼ć=ş¼=ŠœĆıÈþ=Š¼ć₣³á∏Ì=³»¼jÆœ¼ćœ=˘Áœ²œ›˝Â¶=
¼œ=‰²¼ćœŽÁ¼œ×Ì⁄=æ›˝Å=Şœ¼ćœ=‰²¼ćœŽÁ¼œ×Ì=²Şć=˘₣²=ÛÈ²˝=¾œ¼„˝˚=¨₣þœ¼ć=Ï˝ÑÌ˝¼ćÞ=π‘›pÆŞćœ¼ć=›¼È¼ćœ›¹þœ=˝È¼ćÈš²=˘¼Ô=¼ćœÈ«§∂
¼ć=¨₣þœÈ˝=˛¼Â=˝È¼ć=ÏşĆı=¨₣þœÈ˝=ÏšœÐ=ÏšœÐ=¼r=şÔˇðÈ²=š›ÜÈŞć=Ï×¼œ¼ć=ş³È¨=›ğÈ˛Èš²⁄=π‘a„È¹œI=pÆ³Ð‚›˝²I=˘›ğÈŽI=Ï¼ć˝î„I=
˘›¼ćÈ˝œ=₣œÈ²Èþ∑ƒœI=≠Ý=ğ½=¼ć˝œ¼ć=˘È×¼ć=˝−œ=¼œ×=›×Èğ˚=›¼È˝ÑÌ˝¼ćÈÞ¼ć=ş³È¨=²œ²œ=›×˝=Ï−È˝=Ş„›jÆ=›×ÈŞćÈš=èÈ₣˝œ¼ćI=Ïğ›
¾=ƒ§∂œÝışIÈĆÈŽğ=ÏĆ}œ¼ćş²=˘¼Ô=ÛœÈ¼ćœ=ÛÈ²È˝=⁄=ŽÌ¼²=×İÂÈ²¼ć=Ï¨Èp=²œ²œ=›¼›¾á≈þœ=şÈjt˚=˘È×Èİ¼ć=Û∑iþ=›þ²=Ž²=π‘¹œ²=¾
œ¼„˝=¨₣þœ¼ć=›¼È˝ÑÌ˝¼ćÈÞ¼ć=³È¨=ÏŠ›«§þ=ĆÈŞć›šÈğ²=¥=¼ć¼ÌÑ²œ−I=ˇœÖÌ=˚=₣œ²È¼Ñ=¼ćœŞć=⁄ 



æææææ=›¼È˝ÑÌ˝¼ćÈÞ¼ć=˘˝Ðœ=›×È˝¼ć=˝−œ=₣œ²È¼Ñ=π‘şÈL=ÛœÈˇĆı=¼Èğ›š⁄=›¼È˝ÑÌ˝¼ćÈÞ¼ć=π‘¹œ²=˚=π‘þÁ¨=ş„›¼¹œ=Ćğ=þœ¼ć=½Èğ=
şœ¹œ¼ćÞ=ƒ~ÌJ³„≠Ğ=ş¼=¼Áœ³œÈ¼ć=ş¼ć˝œÈ¼ć¼ć=Ýı³¼ć=›²¾Â¼ć=˝È¼ć=²œ¼œğ˝=ĆÈŞć=¼Èş=−œÈ˝=²œ⁄=æ³¼ćƒ³È¼ć¼ć=şĆÈŞœÈˇ=²œˇ›¼ć˝=ŽÌ¼È²
¼ć=şœ¹œ¼ćÞ=ÏŞ=ş¼=π‘ÈŞćœŽ²=ÏŞ₣²=›İ¨œ=I=ƒ¬œƒ∏ÁI=¼œşƒ∏œ²=ĆıþÁœ›×=þœ¼ć=×œ›Şćn=þœÈ×¼ć=›²Èþ=ĆŞć⁄=æˇ∂œÈ₣¼ć=›¼Âœ›Šþ=³»›þ›²›¹¼ćœĆı=Ş›
×=²ÁœŞć=›¼ŠœÈ¼ć¼ć=×œ›Şćn=È²Şć=þœ=ĆÈğ=È˝=ŞœÈ¼=ş₣Şć=˚=Û−Â=¼ÁŞć=˝È¼ć=ÈŽğœ=¼œ=¼ćœŽ¹œ²Ì¼ć=Ûœ×œğÈþ⁄=æ›¼È˝ÑÌ˝¼ćÞ=¼Á¼ƒ∏œŞć=ƒ∏œ
²ÌŞć=ƒ~ÌJ³—¼ćåĞ=Ş˛²=ƒ∏œ²ÌŞć=³»ÈŞćœŽ²=˘¼Ô=ş₣şÁœ=È₣ÐœÈ²œ¼ć=¾œ¼ć=È²Şć=þœÈ×¼ć˚=¼Á›jÆ=›ĆşœÈ¼=›¼˝œİ=ŁÈÐ⁄=æ›³¼ćœ›₣ÈÝ¼ć=¹œÈ³=¹œÈ
³=şÔˇð²=ŞÈþœ=˚³È¼ć=˚Ïð=þÈþœ=þœ¼ć=×œ›ŞćÈn¼ć=Ï¾ÍÈˇœ›ğ˝=şÌ₣œ=¼œÈÜ=þœ¼ć=İ›jÆ¼ć=şÌ₣œ=þÈþœ=˝È₣=ÛœÈş⁄=æ›¼È˝ÑÌ˝¼ćÈÞ¼ć=π
‘−₣=¹œ³=Ï½ÝœÈ¼ćİ²=³È¼ć¼ć=¹œ³=˝²È½ÝœÈ¼ćİ²⁄=æ³›¼ćÞþ=¹œ³=ˇÞş›₣›þ=›¾›j˝=¼ćÁœ›Ý˝œğ=ÏÝ₣pÆœşÌ=⁄= 
æææææ=›¼È˝ÑÌ˝¼ćÈÞ¼ć=½Èğ=è¹„=¼Á›jÆ¼ć=›¼˝œÈİ¼ć=³−=ş„ˇ₣=ĆŞć=²œI=˘˝›Ð=Ï×Èİ¼ć=₣È¹Á=›¼›Šp=ÏŞş¼=¾œĞœI=Ïğœ˝şÔƒÚ∆›þI=¹Áœ²¹œ¼ć
Þœ=¼þÂ₣œ²=þœ¼ćœ˚=›¼˝œÈİ¼ć=ş„ÈŞœˇ=³œŞć=⁄=æƒ∏œ²ÌŞć=ş₣œÈŽ¼ć=ÏŞ=₣œ²›¼˝=˚=π‘œ˝Ú›þ˝=ş√³×=˘¼Ô=ş₣şŞœ=¼þÂ₣œ²=ƒ∏œ²ÌŞć=₣œ²„Ğ=
þœ=ÏŞ₣²=ŽœÈ²I=×Ò¼ć¼þÌÂ=¼ćœŽ¹œ²Ì¼ć=˝þÂœÈ×¼ć=Ïþ₣²=¾œÈ¼=Žœ²¼œ¼ć=Ïþ₣²=Ï˝œ²=şóœ¼²œ=Ï²Ćı⁄=æÏ˝Ñœ¾Ì₣„›˛=¼ćœ«§∂=ŠœŞć=ş¼=›˝š„È
˝=›³›}¾Òþ=˝È¼ć=þœÈ˝=˘˝=šaœÈŠ=Ï½Èğ=İœş²˝œŞÂ=şĆŽþ¼ć=˝¼ćÈþ⁄=æ¼Á›jÆ¼ć=›¼˝œÈİ=¼œ=‰¼›ŠÈpÁ¼ć=³›¼ćƒ¡„ÐÈ²=Ï˝ÑÌŞć=İ›jÆ¼ć=Ï
˝œ²=Ûœˇ¦Ć=Ïþœ=Ï²ĆıĆı=¼¼ćÔ=π‘¼ğ=›¼È¼ćœ›¹þœ=ÛœÈš⁄=æİ›jÆ¼ć=›¼È˝ÑÌ˝¼ćÈÞ¼ć=æÛœ¼ć=˘˝Ðœ=ş„½ğ=Ćğ=ÏŞ=þœ¼ć=½Èğ=¼ćœÈ«§∂¼ć=şÈL=
¼ćœÈ«§∂¼ć=Ş„u=×„Óşœ¹Á=ĆÈŞć=˚Ïð=⁄=æ˝œ¼ćÞ=˘Ćı=π‘›pÆŞćœ¼ć=½Èğ=¼ćœÈ«§∂¼ć=ĆœÈþ=¨₣þœ=ÛÈ²˝ÐœĆı=Ć∂œş=³œŞć⁄=æ˘¼Ô=›²ÈŠ¼ć=þğœ=Ï−È˝=ş
₣−Â²=²œ=Ï³Èğ=Ş„u=Ş›×=¼œ=ÏŁœĞÞœ=æ˝¼ćœ=ĆŞć=ŠœğœÈ²œ=ŞœŞć=²œ=⁄= 
æææææ=þÈ¼=›¼È˝ÑÌ˝¼ćÈÞ¼ć=ş₣şÁœ=˝₣=²Şć=⁄=æπ‘−₣þI=şœ¹œ¼ćÞ=ƒ~ÌJ³„≠Ğ=þœÈ×¼ć=²œˇ›¼ć˝=Û›¹˝œ¼ć=˚=×œ›Şćn=æ›¼ĞÈŞć=şÈŠþ²=˚=ş›p
ÆŞć=²œ=ĆÈğ=›¼È˝ÑÌ˝¼ćÞ=ÛœÈ×Í=˝œŞÂ˝¼ćÌ=ĆÈþ=³œÈ¼ć=²œ⁄=›wþÌŞćþI=›¼È˝ÑÌ˝¼ćÈÞ¼ć=Û−Â=›¼›_šá≈=Ûş√³ÒÞÂ=¨„{=Ïˇœ›•Èþ=³ŞÂ¼›şþ=
Ć˚Şćœ=²Şć⁄=æŞ˛²=ÛÈ²˝=ƒ¬þi~=Ž²Èˇœ›•=˘˝›Ð=¼ćœÈ«§∂¼ć=Û∑i¾Â„jÆ=ĆŞć=þ˛²=ƒ¬¾œ¼þĆı=›˝š„=›˝š„=×œ›Şćn¾œ¼ć=Ï˝ÈÑ¼ć=ĆœÈþ=¼ćœ˛ÈþĆ
ı=ĆŞć=ÏŞ₣²=‰¼È×›İ˝=ÛœpÆ₣ÈÞ¼ć=Ćœþ=Ï−È˝=Ï×İÈ˝=¼ć¨œI=³¼ć¼ćœÈ«§∂¼ć=şÈL=ş√³˝ÂI=şœ¼ćœÈ×Èİ=˘˝›Ð=şœ¹œ¼ćÞ=₣„{œ=¼Á¼ƒ∏œ⁄=ææ˝Ì=
˝Ì=şþ˝Âþœ₣Òğ˝=¼Á¼ƒ∏œ›×=›²Èğ=Ï˝ÈÑ¼ć=˘Ćı=¨₣þœ¼ć=Û³¼Á¼Ćœ¼ć=Ûşœ¹Á=˝¼ćœ=ŞœŞć=þœ=›²ÈŞć=ÛœÈ¼ćœ=ÛÈ²˝=›¼Šœ¼ć=›¼ÈªøĞÞ=×¼ć˝œ
¼ć⁄ 
≥=π‘ÈªΩœj¼ć=Ûœ˝œÈ¼ć=Ïğ˛œ›Ð=¼ćŠ²œ¼ć=Ž²Á=şœ¨œÊ˝œ¼ć›Ð=›²ÈŞćÈš²=ş₣Ì¼ć=¼ćœŞć=¥ş=µ 
ˇÞþi~Ćı=¼Á›jÆ¼ć=›¼˝œÈİ¼ć=³›¼ćÈ¼İ 
¼Á›jÆ¼ć=›¼˝œÈİĆı=ˇÞþÈi~¼ć=›²õŞćþœ=
= = =



şÔƒÚ∆›þ¼ć=¾Ò›₣˝œ=

Û≠ÈÞà„=¼ÈàÁœ³œ¹ÁœŞć=
=
›²¼œÂ˝=¼ş∑i=J=×Á=şœĆıÈğhÐ=›ƒñÔ=
π‘˝Ú›þ=³›¼ćÈ¼Èİ¼ć=ş₣œ²=Û›¹˝œ¼ć=JJ=˘₣²=²Ì›þÈ¼œ¹=È−È˝Ćı=ˇÈÜ=ÝıÈð›šğ=È₣Í›ğ˝=³›¼ćÈ¼İ=J=›¼Wœ²=şœ›ĆþÁ⁄=¼Á›þpÆ›₣=˘Ćı=›¼
Wœ²=J=şœ›ĆþÁ=›¼İ=İþÈ˝¼ć=šÈŞć¼ć=×İÈ˝=˘Ćı=³Ú›−¼ÌÈþ=þ„₣„ğ=ÛœÈğœÜ²=È½Èğ⁄=¼ğœ=ŞœŞć=Ûœ¹„›²˝=³›¼ćÈ¼İ=ŠŠÂœI=³›¼ćÈ¼İ=ÛœÈ
àœğÈ²¼ć=ƒ¯«§œ=¼ćœÈŠğ=˝œ¼ćşÈ²¼ć=˘Ćı=ˇ¦i∏⁄ 
þaœ¼ć=˘Ćı=›¼˛ÁœþI=π‘þÁ¨=Û›¾WþœŞć=ÛœÈğœ=˝¼ćœ=¼Ćı›ÐJJ=×Á=şœĆıÈğhÐ=›ƒñÔI=Ûœ₣œÈ×¼ć=raş=›½›¼ćÈŞć=›×ÈŞć›šğ⁄=ˇþ=³aœÈŠ¼ć=×İ˝=
È−È˝=ÛœÈ₣›¼ć˝œŞć=½ğ²I=Ûœ¼ć˚=½ğÈ²¼ć=ÛœİœŞć=›×È˝=›×È˝=È¨Èþ=˛œ₣œÈ¼ć=šÜœÈ²œ=ĆÈŞć›šğ=˝ÌÐ²œİ˝I=¼ćœşœŞć›²˝=›Ý›Ý›Ð⁄=¼
ğœ=ĆÈŞć›šğI=½ğÈ²¼ć=ğœ¾=ÛÈ²˝ÐœĆı=˝ÌÐ=J=³þL=È³œ˝œ₣œ˝ÈÜ=È˛ÈŞć=È²Şć⁄=ÝıuÚj=½şğI=Ûœ¼ć˚=½ğ²I=È×Èİ=J=›¼È×Èİ=¼œ›ÞŽÁ=
Ûœ¼ć˚=Û−ÂÎ²›þ˝=₣„²œ½œ=˘È²=È×È¼⁄=È¨þ=J=˛œ₣œÈ¼ć¼ć=³›¼ćş¼ćI=π‘˝Ú›þ¼ć=Ûœ³²=È˝œğ=ÛœÈğœ=˝¼ćœ=ş¼„ÈŽ¼ć=ÛœĆtœ²I=›˝Ô¼œ=Ćğ„×=
½şÈğ¼ć=Û›¹˝œ¼ć=È−È˝=è¹„Ćı=˝þÚÂn¼œ²=₣œ²„ÈĞ¼ć⁄=Ûœ¼ć˚=˝œ¼ć˚I=È˝œ²˚=ŽÌ¼π‘œÈÞ¼ć=Û›¹˝œ¼ć=ÈŞ₣²=þœÈþ=È²Ćı⁄=
¹›¼ćpÌ¼ć=Ûœ∑ƒ¼ćÈÞ¼ć=Ýı¼Â¼ć=₣œ›ÐI=˛œ×Á=½ğÈ²¼ć=şóœ¼²œ=ş₣Úu⁄=³Ú›−¼Ì¼ć=½ğ¼þÌ=¼„È˝=ÛœöŞć=ğœ¾=˝È¼ć=π‘˝Ú›þ=³›¼ćÈ¼İ=π‘œÞ⁄=˝þ=
¼ć˝È₣¼ć=Ýı›‹×I=þ≠Cô∫I=ˇœšˇœšœ›ğI=Û¼ćÞÁ=È¼ÈÜ=˚Èð=˘Ćı=₣œ›ÐÈþ⁄=₣œ²„Ğ=ÈŞ₣²=ÈşĆı=₣œ›ÐÈ˝=ö₣ş„à¼ć=ŽÌ¼È²¼ć=šÈà=½ğ¼þÌ=
˝È¼ć=ÈþœÈğI=π‘œŞć=Èþ₣²¾œÈ¼Ćı=È¨þ=₣œ›Ð¼ć=¼Ö„=È³œ˝œ₣œ˝Ü=Ž›₣È˝=Ýı¼Â¼ć=ĆÈþ=şœĆœŞÁ=˝È¼ć⁄=Û²Á›×È˝=½şÈğ¼ć=¨›þ=˝È¼ć=˘₣²
=˝ÌÐ³þL=³œ›˛È×¼ć=˛œ×Á⁄=ˇœÈš=ˇœÈš=½ğ=¹È¼ć⁄=₣œÈš¼ćœ=²×ÌÈþ=Ûœ³²=Ûœ²Èà=ŠÈğ=È½Èğ⁄=İşÁ¾¼ćœ=È¨Èþ¼ć=Ýı_šğ=J=π‘œÞ=J=ş
Zœ¼ć=ÈŞ²=³œ›˛È×¼ć=Ýœ²œŞć˚=þ¼ćL=ÈþœÈğ⁄=¼ş∑i=ÛœÈş⁄=²¼ć₣=Ćğ„×=›¼È˝Èğ¼ć=Èƒ≈Ć_šœŞćœŞć⁄=³œ›˛¼ćœ=˝ğþœÈ²=Žœ›²ÈŞć=È×ŞćI=þœÈ
×¼ć=ş∑iœ²=şóœ¼²œ¼ć=˝−˝þœ⁄=ŽÌ¼È²=ŽÌ¼²=Ş„jÆ=ĆŞć⁄=¼ÚĆj¼ć=π‘œÞŠpÆ=˜þ„Èþ=Ûœ¼›þÂþ=ĆŞć⁄=˝œÈš¼ć=Èğœ˝œğŞć=ÈŽÈˇ=−œÈ˝=²œ²œ
²=³èπ‘œÈÞ¼ć=Ûœ²œÈˇœ²œŞć⁄=È¨þ¾¼ćœ=½şğI=˝ÌÐ³þÈL¼ć=ŠğœÈ½¼ćœI=³œ›˛¼ć=˝ğþœ²I=₣œÈšÈ×¼ć=›²¾Âœ¼ć=ş∑i¼ćÞ=Ûœ¼ć=ş¼„Ž=şÔˇÌþ
=₣œÈž=₣œ²„ÈĞ¼ć=Şœ˚Şćœ=Ûœşœ⁄=Ûœ³œþ=þ„_š=È³œ˝œ₣œ˝Ü=È−È˝I=Ýı_Š=π‘œÞ=J=π‘˝Ú›þ=Ûœ¼ć=₣œ²„ĞI=ÈŞ²=ˇÈÜ=˚ðœ¼ć=šÈà=È₣Èþ=˚Èð⁄
=˘È˝=Û³È¼ć¼ć=³›¼ć³Ò¼ć˝=ƒ¬_šà₣Şć=ŽÌ¼²=şÈþÁ⁄=ŞœpÌI=şĆŞœpÌ=JJ=˘₣²=¾œ¼²œ=˚=¾œÈ¼¼ć=˙˝ÁĆı=ˇÈÜ=ÈþœÈğ=ş„Ğ₣=³›¼ćÈ¼İ=ŽÌ¼
²⁄=
Ûœ¼œ¼ć=Ûœ³œþ=þ„_š=È˝œÈ²œ=×„ŁÂÐ²œ=¼ÚĆj¼ć=›¼³ŞÂŞć=şÔÈ˝þ=¼Ć²=˝¼ćÈþ=³œÈ¼ć⁄=¼„›u=˚=ĆH×Şć=›×ÈŞć=ÈşĆı=ş¼=ŁÐ²œ=›¼ÈªøĞÞ=˝¼ćÈþ
=ĆŞć⁄=ÈŞ₣²=˝È¼ć›šÈğ²=¼ćœÈŠğ=˝œ¼ćş²⁄=›þ›²=ğ¨Á=˝È¼ć›šÈğ²=ÛœÈ₣›¼ć˝œŞć=¼ş∑i=˘ğû=È¨þ=¾¼ćœ=½şğ⁄=›˝Å=³œ›˛¼ćœ=ˇœ²=ˇœ
ĆıÈš=˝ĆıÕ=˘₣²›˝=ŁÐğ=þœÈ×¼ć=ŽÌ¼²=Ûœ²Èà’=þœ¼ćœ=ÈŞ=ˇœ²=ˇœĆıÈš=²œÕ 
˘Ćı=π‘ªΩ=˘˝Ž²=›¼Wœ²=J=şœ›Ć›þÁÈ˝¼ć⁄=›Ş›²=π‘þÁ¨=³›¼ćÈ¼Èİ=¼œş=˝È¼ćI=Û²„şÖœ²=˝È¼ćÈš²=˚Ćı=Û¼ƒ∏œ⁄=³ŞÂœÈğœŠ²œ=˝È¼ćÈš²=›
¼Wœ²Ì¼ć=ÈŠœ˛=˚=₣²=›×ÈŞć⁄=şœ›Ć›þÁÈ˝¼ć=ĆH×Şć=›×ÈŞć=Û²„¾¼=˝È¼ćÈš²=³›¼ćÈ¼İ=J=³›¼ć›ƒ∏›þ¼ć⁄=Ûœ¼ć=˘₣²=›¼³ŞÂ∑ƒ=Û₣œ²›¼˝=³›¼ćÈ
¼İ=Û¼ƒ∏œÈ˝=›¼ÈªøĞÞ=˚=¼ÁjÆ=˝È¼ćÈš²=˘˝=Û²¼×Á=¾œĞœŞćI=şœ›ĆþÁ=şÚ›«§=J=³È−⁄=˘₣²=×Ú›«§=È−È˝=şÚ›«§Èþ=Ýıj¼ćÞ=›Ş›²=Û²œŞćœÈş
=˝¼ćÈþ=³œÈ¼ć²I=›þ›²Ćı=Èþœ=Ûœ₣œÈ×¼ć=³›¼ćÈ¼İ=şœ›Ć›þÁ˝⁄=Ø×Á=şœĆıÈğhÐ=›ƒñÔ∞=J=˘=Ûœş¼œ¼ć=ÛœÈˇ=¼ćœÈŠğ=˝œ¼ćş²=J=˘¼ć=ŽÌ¼²Ðœ
=˘˝¼œ¼ć=È×È˛=È²˚Şćœ=Şœ˝⁄=
⁄⁄=×„Ćı⁄⁄=
ÛœÈ₣›¼ć˝œ¼ć=›¼˛Áœþ=π‘˝Ú›þ›¼Wœ²Ì=˚=³›¼ćÈ¼İ=J=›¼Wœ²=Èğ›˛˝œ=¼ćœÈŠğ=˝œ¼ćşÈ²¼ć=Žá∫=NVMT=È³²›şğÈ¾›²ŞćœŞć⁄=Ž²‚=Ć³›˝²‚
ş=›¼ª…›¼×ÁœğÈŞć=ŽÌ¼›¼×Áœ=›¼ĞÈŞć=›İ¨œğœ¾=˝È¼ć²=≥NVOTµ⁄=È₣›¼ćğÁœ}=›¼ª…›¼×ÁœğÈŞć=≥NVPNJPSµ=π‘œÞÌ›¼×Áœ=›²ÈŞć=ˇÈ¼ĞÞœ˚
=›İ¨˝þœ¼ć=˝œŽ=˝È¼ćÈš²⁄=NVPSJROI=›þ›²=ØÈŽÈ²›Ð˝=¼œÈŞćœğ›Ž¶∞=¼ćHÈ³=›¼ÈİĞ=³›¼ć›Š›þ=ğœ¾=˝È¼ć²⁄=ŽÌ¼I=π‘˝Ú›þI=³›¼ćÈ¼
İşÔ¼ć¨Þ=›¼ĞÈŞć=þaœ¼ć=C≠n³ÒÞÂ=π‘¼Ö=Ø›²Ýı=ĆıŞć˝Âœ¼ć∞=π‘¾Ú›þ=›¼˛Áœþ=Žœ²ÂœÈğ=π‘˝œ›İþ=ĆÈþ=−œÈ˝⁄=şœ₣„›{˝=×ÒĞÞ=›²ÈŞć=þaœ¼ć=Èğ
˛œ=ˇ¦i∏=Ø×Á=›ş=ÛÁœ¼ćœÝı}=Ûœş‚∞=≥NVROµI=ØÛœ}œ¼ć=›×=›ş=˚ŞćğÝ∞I=Ø›×=˘Ž=Û½=›×=›ş∞=JJ=şœ₣„›{˝=×ÒĞÈÞ¼ć=¾Şćœ¼Ćþœ=ş√¬ÈÖ=Ûœ₣
œÈ×¼ć=π‘−₣=şŽœˇ=˝È¼ć=ÈþœÈğ⁄=³›¼ćÈ¼İ=ş₣şÁœ=˚=ĆıÈ˝œğ›Ž=ŠŠÂœ=Ş˛²=Èþ₣²=È˝œ²˚=³›¼ć›Šþ=›¼ĞŞć=ĆÈŞć=˚Èð›²I=ÈşĆı=šÈŞć¼ć=×İ
È˝¼ć=è≠ÈþI=þaœ¼ć=Ćı›þĆœş=şÚ›«§˝œ›¼ć=¼Ćı=Ø×Á=şœĆıÈğhÐ=›ƒñÔ∞=³›¼ćÈ¼İ=şÔ¼ć¨Þ=˝È₣Â=şœÜœ=È½Èğ›šğ⁄ 
ÛœÈ₣›¼ć˝œŞć=¼Áœ³˝=˝Ú›Ğ=ÝıÊ³œ×²=˝¼ćÈþ=›ˇÈŞć=˝ÌÐ²œİ˝=¼ćœşœŞć›²˝=›¼ÈİĞþ=Ø›Ý›Ý›Ð∞J¼ć=¾Şć†¼ć=π‘È˝œÈ³=¼r=π‘œÞÌ=ş√³×˚=π‘
˝Ú›þ¼ć=ƒ¬œ¾œ›¼˝=¾œşşœ₣Á=²«§=ĆŞć⁄=π‘˝Ú›þ=³›¼ćÈ¼Èİ¼ć=˘Ćı=×ÒĞÞ=ş√¬ÈÖ=˘Ćı=¼Ćı›ÐĆı=π‘−₣=şœÜœ=ŽœˇœŞć=Ûœ¹„›²˝=³›¼ćÈ¼İ=ÈŠþ²œ=
ˇÈÜ=ÈþœÈğ⁄=˝Ú›p₣=˝ÌÐ²œİÈ˝¼ć=¼Áœ³˝=¼Á¼Ćœ¼ć˚=›²Şć›i~þ=ĆŞć⁄=È¾ĞŽ=˝ÌÐ²œİ˝=π‘Ç›þ¼ć=›×È˝=²Ž¼ć=›×Èþ=Ûœ¼ćó=˝¼ćœ=ĆŞć⁄=³›
¼ćÈ¼Èİ¼ć=×ÒĞÞ=˚=şÔ¼ć¨Þ=π‘ÈªΩ=ÛœÈàœğÈ²¼ć˚=è≠=Ćğ=ÈşĆı=ş₣Şć=È−È˝Ćı⁄=˘˝œ¹œÈ¼ć=‰¼Wœ›²˝=ˇÈ¼ĞÞœ=˘¼Ô=şœ›ĆþÁ=˝È₣Â¼ć=Ž
²ÁI=¼ćœÈŠğ=˝œ¼ćş²I=¼r=³„¼ćƒ∆œ¼ć=ğœ¾=˝È¼ć²⁄=Ø²Áœİ²œğ=¼„˝=Ûœ˚ŞćœÝÂ=½¼ć=²²=›½˝İ²‚∞=ØÈˇœ©=È₣ÈÝğ=Û½=›²ÝıĆıŞć˝Â=Ž„ğ›Ž˝œ
ğ=ÈşœşœĆı›Ð∞=˘¼Ô=Ø˝²şœ¼ćÈ¾İ›²¶=Ûœ˚ŞćœÝÂ=JJJ=²Áœİ²œğ=˚ŞćœĆı©=ğœĆı½=È½ÝœÈ¼ćİ²∞=þœ¼ć=₣È¹Á=ÝıÈôø˛ÈŞœˇÁ⁄=Ûœ¼œ¼ć=Ûœ¼ć=



˘˝›×È˝=Ø¼ćŞćœğ=ÈşœşœĆı›Ð=Û½=›ğÐœÈ¼ćŠœ¼ć∞=J=˘¼ć=ş√∫œ›²þ=È½Èğœ=›šÈğ²⁄=Ø²Áœİğœ²=Ćı²›¶›ÐÝıÐ=Û½=ÛœÐÂş=ÛÁœ}=ÈğÐœ¼ćş∞J=
˘¼ć=ş×şÁ=ØĆı„=˘ş›½ş=¶œÁœ}=˚ŞćœĆı©=ğœĆı½=şœ¼ć›¾ş∞=J=˘¼ć=Ø˘›ÝÐ¼ć=Ćı²=›Š½∞⁄=˘þ=ş¼=CÈÞ¼ć=Û›¹˝œ¼ćÌ=˝œ¼ćş²=Ş˛²=˘₣²=›¼
¼ćğ=ĆıÈ˝œğ›Ž=Ð»œÈŽ›Ý›²ÈŞć=¼Ćı›Ð=›ğ˛Èğ²=ƒ¬œ¾œ›¼˝=˝œ¼ćÈÞĆı=ş√ñ›þ=›¼İ=İþÈ˝¼ć=Èö•=×İ›Ð=ˇ¦i∏=›²ÈŞć=ÈŞ=ØĆğ=Û½=È½₣∞=›²
₣ÂœÞ=˝¼ćœ=ĆÈŞćÈšI=þœÈþ=ÈˇÍ¼ćÈ¼¼ć=şÈL=˘Ćı=›¼Wœ²=J=şœ›ĆþÁ›Ð=³ÒÞÂ=₣ŞÂœ×œŞć=ƒ∏œ²=È³ÈŞćÈš⁄=
₣ŞÂœ×œ=π‘›þ•œ=˝¼ćÈþ=ÈŠÈŞć›šÈğ²=³œ›¼ćÈ¼›İ˝=ˇÚĆ¼œÞÌ¼ć⁄=Ûœ³œþ=þ„_š=˝ÌÐ³þÈL¼ć=˝−œ˚=È¾È¼›šÈğ²I=ÈŞ₣²=È¾È¼›šÈš²ğ=³œ›
˛È×¼ć=˝«§I=˝«§=²×Ì=›˝Ô¼œ=¼²¾Ò›₣=Û−¼œ=˝œÈš¼ć=₣œ›Ð=π‘œÈÞ¼ć⁄=˘₣²=þ−Áπ‘œÞ=˚=³›¼ćÈ¼İ=ÈŠþ²œ=ş₣Úu=¼Ćı›Ð¼ć=›¼›¾á≈=³›¼ćÈ_š×=
˝˛²˚=¼ćH³˝−œ¼ć=ýÈłI=Ûœ¼œ¼ć=˝˛²˚=J=¼œ=Û›¾Wþœ=J=π‘›þÈ¼×²=šÈà=›¼²Á∑ƒ⁄=
⁄⁄=›þ²⁄⁄=
NVTM=şœğ=Û¼›¹=³›¼ćÈ¼İ=şÈŠþ²þœ=₣„˛Áþ=×ÒĞÞ=È˝›Ñ˝=›šğ⁄=þœ³›¼×„ÁÊ=È˝ÈÑ¼ć=Ûœ¼ŽÂ²œI=¼œŞć„=×ÒĞÞI=¼ćœşœŞć›²˝=˝œ¼ć˛œ²œ=
È−È˝=È¼›¼ćÈŞć=Ûœşœ=¼ŽÂÁ=ŽğÌŞć=×ÒĞÞI=ş₣„È{=ŽœĆœŽ=È−È˝=›²›¨ä=‰þğ=×ÒĞÞ=ĆıþÁœ›×⁄=ÛœÈ₣›¼ć˝œŞć=NVSV=şœÈğ=π‘−₣=ØŽœþÌŞć=
³›¼ćÈ¼İ=²Ì›þ=ÛœĆı²∞=≥˘²KĆıK›³K˘Kµ=‰þ›¼ć=Ćğ⁄=ÈŞ=È˝œ²˚=²þ„²=˝ğ˝œ¼ć˛œ²œ=³›¼ć˝®²œŞć=³›¼ćÈ¼İ=şÔpÆœ∑i=π‘¾œ¼=₣ÒğÁœŞć²=ş₣
Ì¨œ=¼œ¹Áþœ₣Òğ˝=Ćğ⁄=˘¼ć³¼ć=³›¼ćÈ¼İ=şÈŠþ²þœ=Ûœ¼ć˚=¼Ü=ÛœÈàœğÈ²¼ć=¼ćH³=›²ğ⁄=NVTM=şœÈğ=π‘−₣=³Ú›−¼Ì=›×¼ş=³œğ²=è
≠=Ćğ⁄=NVTOI=¶˝ÈĆœÈ₣=Ûœ∑iŽÂœ›þ˝=şÈ√∫ğÈ²=ƒ∏œ²ÌŞć=³›¼ćÈ¼İ=˘¼Ô=›¼ª…=³›¼ćÈ¼İ=ş₣şÁœş₣ÒĆ=›²ÈŞć=›¼∑ƒÚþ=ÛœÈğœŠ²œ=è≠=Ćğ
⁄=³›¼ćÈ¼İ=şÔpÆœ∑i=›²Şći~Þ=˚=³›¼ćÈ¼İ₣„›˛=³›¼ćŠœğ²œ=¼Á¼ƒ∏œ=›²ÈŞć=ÛœÈğœŠ²œ=ˇÈÜ=ÝıðÈþ=−œ˝ğ⁄=ÈŞ=È˝œ²˚=Ýıá≈Şć²=¼Á¼ƒ∏œ¼ć=È
Ş=Û−ÂÎ²›þ˝˚=³›¼ćÈ¼İŽœþ=Û¼ƒ∏œŞć=¾Ò›₣˝œ=−œÈ˝=JJ=˘₣²=¹¼ćÈ²¼ć=ÛœÈğœŠ²œ¼ć=şÒp³œþ=ŁÐğ=ÈşĆı=π‘−₣⁄=˘Ćı˛œ²=È−È˝Ćı=›¼ª…
³›¼ćÈ¼İ=ÈŠþ²œ=˘¼Ô=³›¼ćÈ¼İ=˚=Ýıá≈Şć²=›¼ĞŞć=›²ÈŞć=›×È˝=›×È˝=ÛœÈğœŠ²œ=˚=π‘ÈŞćœˇ=şÔƒÚ∆›þ=¹ÌÈ¼ć=¹ÌÈ¼ć=ˇÈÜ=ÝıðÈþ=ğœˇğ⁄=×œ›
¼ć{=˚=³›¼ćÈ¼İ=×ÒĞÞ=˘₣²=π‘şL˚=›¼ÈİĞ¾œÈ¼=ÛœÈğœ›Šþ=ĆŞć⁄ 
ĆıÝı²œĆıÈÐÝ=È²İ²şJ˘=³›¼ćÈ¼İ=şÔ¼ć¨ÈÞ=˘²=›Ž=˚=JÈ×¼ć=¾Ò›₣˝œÈ˝=ƒ¬Ì˝Ú›þ=È×˚Şćœ=ĆŞć⁄=³›¼ćÈ¼İ=şÔpÆœ∑i=ÛœÈğœŠ²œÈ˝=›¼ÈĞ=π‘
œ¹œ²Á=È×˚Şćœ=è≠=Ćğ⁄=˘Ćı=È−È˝Ćı=NVTO=şœÈğĆı=Žœ›þ=şÔÈŁ¼ć=³›¼ćÈ¼İ=˝₣ÂşÒ›Š=≥ĆıÝı=˘²=Ćı=›³µ=J¼ć=˝œŽ˝₣Â=š›ÜÈŞć=³ÜÈþ=ğœ
ˇğ⁄=NVUT=şœÈğ=¼¦œ}ÐğÁœ}=›¼ćÈ³œÐÂ=J=˘=³›¼ćÈ¼İ=şÔpÆœ∑i=¾›¼ĞÁþ=˝₣Â=JÛœ×İÂ=˚=³›¼ćÈ¼İ=şĆœŞć˝=ŽÌ¼²=³›¼ćŠœğ²œ=¼Á¼ƒ∏œ=›
²ÈŞć=ÛœÈğœŠ²œ=˚=ŠŠÂœ=Ûœ¼ć˚=˘›ˇÈŞć=˘ğ⁄=NVUT=şœÈğ=Ý›¼îÝı=›ş=Ýı=›ÝI=ØÛœ˚Şćœ¼ć=˝₣²‚=›³ÝıÐœ¼ć∞=²œÈ₣=›¼∑ƒÚþ=›¼ćÈ³œÐÂ=π‘˝œİ=
˝È¼ć⁄=˘¼ć³=NVVO=şœÈğI=›¼ć˚J¼ć=¼ş„Ö¼ćœ=şÈ√∫ğ²⁄=ÈŞ˛œÈ²=›¼Èª…¼ć=π‘œŞć=NTU›Ð=¼ćœ«§∂I=NMMJ¼ć˚=È¼›İ=¼ćœ«§∂²œŞć˝=Ş„jÆ=ĆÈŞć›šÈğ
²⁄=³›¼ćÈ¼İ=Û¼ƒ∏œ¼ć=pÆ₣=Û¼²›þ=şœ₣œğ=›×Èþ=π‘›þ›Ð=È×Èİ=˝œŞÂ˝¼ć=¼Á¼ƒ∏œI=³›¼ć˝®²œ¼ć=²œ²œ=ÝıÈ×ÁœˇI=³›¼ćÈ¼İ=şÔ¼ć¨Þ=ÛœĆı²I
=ˇ¦Ì²È¼Z=π‘¾Ú›þ=ˇÈÜ=þ„ğÈþ=ĆŞć⁄=¼ğœ=ÈŞÈþ=³œÈ¼ć=¼œ¹Á=ĆÈþ=ĆŞćI=˝œ¼ćÞ=þþ›×È²=π‘œŞć=π‘›þ›Ð=È×ÈİI=›˝=Ýıá≈þI=›˝=Ýıá≈›þİÌğπ‘œ
Şć=ş¼ÂpĆı=Ûœ˝œİI=¼œþœşI=ŽğI=₣œ›ÐI=³−ŁœÐ=×ÒĞÞ=šœŞćœŞć=ÛœpÆœ∑i⁄=₣œ²„Ğ=›¼³ŞÂ∑ƒ=È¼ćœˇ=₣Ćœ₣œ¼ćÌÈþ⁄=›¼ć˚=J=Èþ=¼ş„Ö¼ćœ=şÈ√∫ğÈ
²=JJ=ÛÁœÈŽ}œ=ONI×Á=›¼ć˚=›Ý˝îœÈ¼ćİ²=JJ=İ³−=È²˚Şćœ=Ćğ⁄=π‘œ¹œ²Á=È³ğ=³›¼ćÈ¼İ₣„›˛=ŽÌ¼²J=ÛœŠ¼ćÞ=˚=Ýıá≈Şć²⁄=þœ¼ć=Ž²Á=×¼ć
˝œ¼ć=π‘˝Ú›þ₣„›˛=›ƒ∏›þÈŞœˇÁ=³›¼ćÈ¼İ=şÔƒÚ∆›þ⁄=×Ú›«§¾›L¼ć=Ûœ₣Òğ=³›¼ć¼þÂÈ²¼ć=₣œ¹ÁÈ₣=π‘œ˝Ú›þ˝=ş√³×=şÔ¼ć¨Þ=şœ₣œ›Ž˝=J=Û−ÂÎ²
›þ˝=Ýıá≈Şć²È˝=›¼∑ƒÚþ=˝¼ćÈþ=È×Èİ=È×Èİ=³›¼ćÈ¼İ=şÔ¼ć¨ÞI=×ÒĞÞ=›²Şći~Þ=˝œðœÈ₣œÈ˝˚=Ûœ¼ć˚=ş„×ÚýČ=˝¼ćœ=ĆŞć⁄=›˝Å=ÛœĆı²I=Èş›₣
²œ¼ćI=ş¼ć˝œ›¼ć=π‘œ›þ•œ›²˝=¼Á¼ƒ∏œŞć=ş¼Ðœ=ĆŞć=²œ⁄=ĆŞć=²œ=ÈŞ=þœ˚=È×˛œ=ĆÈŞćÈš⁄=VOJ¼ć=³¼ć=¼œŞć„×ÒĞÞI=²×ÌÈþ=ş₣„È{I=₣œ›ÐÈþ=×ÒĞÞ
¾œ¼ćI=Ûœ₣œÈ×¼ć=›²þÁŽÌ¼È²=Ûœ¼ćć˚ÈŞ²=›¼∑ƒœ›¼ćþ=ĆÈŞćÈš⁄=Ûœˇœ₣Ì=›×È²=˘Ćı=Û¼ƒ∏œ=Ûœ¼ć˚=¾Şćœ¼ĆI=¾Şć†¼ć=ĆÈþ=³œÈ¼ć=˘₣²=Ûœİ†
œ=˝¼ćœ=ĆÈ_š⁄ 
π‘Ş„›jÆ=¼Á¼ƒ∏œI=ÛœĆı›²=˝œðœÈ₣œ=˘¼Ô=ş¼ć˝œ›¼ć=J=È¼ş¼ć˝œ›¼ć=²œ²œ²=ÈšœÐ=J=¼ÜI=ş½ğ=J=Ûœ¹œ=J=ş½ğ=ÝıÈ×Áœˇ=şÈjt˚I=³›¼ćÈ¼İÈŠ
þ²œÈ˝=ş¼Âpˇœ₣Ì=˝È¼ć=ˇÈÜ=Èþœğœ=ŞœŞć›²⁄=³›¼ćÈ¼İ=ƒ¬œƒ∏ÁI=¼ÚĆj¼ć=₣œ²„ÈĞ¼ć=ŽÌ¼²=¹œ¼ć²=˚=Û¼ƒ∏œ¼ć=Ýıá≈›þI=Èþ₣²¾œÈ¼=ŁÐœÈ²œ=
ÛœŽ˚=ŞœŞć›²⁄=ş›þÁ=¼ğÈþ=›˝I=³›¼ćÈ¼İ=¼ć¨œ¼ć=×œŞć=˚=×œ›Şćn=ÈŞ=ÈšœÐ=J=¼Üş₣∑ƒ=₣œ²„ÈĞ¼ćĆı=ÛœÈš=˘Ćı=×œ›Şćn=J=˝−œ=₣œ²„ÈĞ¼ć=‰
×²›à²ŽÌ¼²=ÈŠþ²œŞć=ƒ∏œ²=³œŞć›²⁄=˝œÈš¼ć=π‘˝Ú›þ=³›¼ćÈ¼Èİ¼ć=È˝œ²˚=¨›þşœ¹²=ŁÐğ=›˝²œI=È˝œ−œ˚=È˝œ²˚=ŁÐ²œ=¼ÚĆj¼ć=³›¼ćÈ
¼İ=›˝Ô¼œ=ŽÌ¼²=›¼³ŞćÂŞć=J=È˝Ýı=ÈÝÈ˝=Ûœ²ÈþŠÈğÈš=JJ=˘Ćış¼=›¼ĞÈŞć=˘˛²˚=₣œ²„ÈĞ¼ć=¼ÚĆj¼ć=şÈŠþ²þœ=›˝š„=ˇÈÜ=˚Èð›²⁄=˝œÈ
š¼ć=¼∑ƒþi~È˝˚=₣œ²„Ğ=›˝Å=˝˛²˚=ˇœÈŞć¼ć=ÈŽœÈ¼ćI=¼ćœŽÎ²›þ˝=Ûœƒ¡œğÈ²=Û−¼œ=›˝š„=¼Á›jÆˇþ=ƒ¬œÈ−ÂI=ÛœŁœþ=˝È¼ćĆı=ŠÈğÈš⁄=˘
₣²=Û¼ƒ∏œ=ŠğÈþ−œ˝Èğ=›ƒ∏›þÈŞœˇÁ=Ýıá≈Şć²=˚=³›¼ćÈ¼İ=¼œÖ¼=şÔƒÚ∆›þ=›Š¼ć˝œğĆı=Û¹¼ćœ=È−È˝=ŞœÈ¼⁄=¾›¼ĞÁÈþ¼ć=ŽÌ¼²=ĆÈþ=³œÈ¼ć
=Û›∑ƒn¼ć¨œ¼ćĆı=₣ĆœşÔ˝Ð⁄ 
²œ²œ²=¼œ∑ƒ›¼˝=³›¼ćÈ¼İ=¼Á¼ƒ∏œ=³›¼ć˝®²œÈ˝=ŽÌ¼²=Û›¾₣„˛Ì=˝È¼ć=›²þÁ›×È²=ÈŞ₣²=Ş„jÆ=˝¼ćÈþ=ĆÈ¼I=Èþ₣²Ćı=³›¼ćÈ¼İ=şÔƒÚ∆›þÈ˝
˚=Ş„jÆ=˝¼ćÈþĆı=ĆÈ¼=ŽÌ¼²Şœpœ¼ć=Ûœ²à=³È−⁄=˘Ćı=ŞœpœŞć=şœ›ĆþÁ=J=şÔƒÚ∆›þI=›¼Wœ²=J=π‘Ş„›jÆI=Ûœ∑išàŞ„jÆ=³È−=˘Èş=›₣ğÈ¼⁄şœ
›ĆþÁ=J=şÔƒÚ∆›þ=¼Ü=¾Ò›₣˝œ=È²È¼=¼ÚĆj¼ć=₣œ²„ÈĞ¼ć=₣œ²›ş˝=ƒ¬œƒ∏Á=³„²ÂˇðÈ²=Ûœ¼ć=şœ₣›ˇ¦˝=³›¼ćÈ¼İ=ÈŠþ²œ¼ć=Ýı×È¼œ¹È²⁄ 
⁄⁄=Šœ¼ć=⁄⁄ 
³›¼ćÈ¼İ=şœ›ĆþÁÈ˝I=Î¼Wœ›²˝=Ş„›jÆ=˘¼Ô=π‘˛¼ć=₣œ²›¼˝=Û²„¾È¼=›¼²Á∑ƒ=˝È¼ć›šÈğ²=¼ćœÈŠğ=˝œ¼ćş²⁄=ˇ¾Ì¼ć=Û∑i×Ú›«§I=›¼ÈªøĞÞ=¨
₣þœ=JJ=˘₣²=˘˝=π‘›þÈ¼×²=İ›jÆÈ˝=Ûœ₣œÈ×¼ć=şœ₣È²=¼ćœ˛ğI=Şœ=È−È˝=›˝š„=₣œ²„ÈĞ¼ć=raş=›½È¼ć=˘ğ⁄=¾„ğI=Ûœ¼ć˚=¼ÚĆj¼ć=¾„ğ=È−



È˝=İşÁÈ¨pI=²×ÌI=¼²¾Ò›₣È˝=›Š¼ćþÈ¼ć=›²¼ÂœÖ¼=Ć˚Şćœ=È−È˝=¼ć¨œ=˝È¼ć›šğ⁄ 
³ŞÂÈ¼¨Þ=˚=›¼ÈªøĞÈÞ¼ć=˙ª…ÈŞÂ=³›¼ć³ÒÞÂ=¼Ćı›Ð¼ć=³›¼ćÈ_š×=›¼²Áœş=ÛþÁ∑i=Û−Â¼Ć⁄=Ø˘=È½¼ğ‚=½¼ć₣=Ð„₣È¼ćœ∞=›×ÈŞć=Ûœ¼ćó=˝È¼ćÈš²⁄
=˛„¼=ÈšœÐ=³›¼ćÈ_š×⁄=›˝Å=ˇ¾Ì¼ć=›¼³ŞÂÈŞć¼ć=₣„È˛œ₣„›˛=˝È¼ćÈš²=ÈŞ²=Ûœ₣œÈ×¼ć=Û¹ÁœŞć›Ð¼ć=ÈİÈĞ=¼ÈğÈš²I=
What has already silenced the voices of spring in countless towns in America? This book is an 
attempt to explain.=
›²¼œÂ˝=¼şÈ∑i¼ć=˝œŞÂ˝œ¼ćÞ=¼ğ¼œ¼ć=ÛœÈˇ=³œð˝È×¼ć=›²ÈŞć=ŞœÈ_š²=Èğœ˝˝−œ¼ć=₣þ²=˝®²œŞć⁄=²Ì›þˇ®›¼ÈİÈĞ¼ć=ÛœöŞć=›²È_š²=È
Ş˛œÈ²=ŽÌ¼ŽÅI=ˇœš³œğœI=₣œ²„ÈĞ¼ć=₣þ²=ÈŞ²=Û¼Şć¼=¹œ¼ćÞ=˝È¼ćÈš⁄=˘þ=¼Ü=ŁÐ²œÈ˝=π‘œ\ğ=¾œĞœŞć=₣œ²„ÈĞ¼ć=˘È˝¼œÈ¼ć=₣È²¼ć=×
¼ćŽœŞć=È³aÍÈš=›×ÈþI=˘₣²=¾œĞœÎİğÌ¼ć=π‘ÈŞćœŽ²=›šğ⁄=ş›ð˝=ƒ¬J›²¼Âœ›Šþ=ˇð²Îİ›ğ=›×ÈŞć=ş₣şÁœ=J=˝−œŞć=Ûœşœ¼ć=ÛœÈˇ=¾›¼ĞÁÈþ
¼ć=Èğœ˝˝−œ=Ûœ›L˝È˝=şœ₣È²=Ûœ²Èš²⁄=şĆŽ=J=ş¼ćğ=³›¼ć³ÒÞÂ=ÈşĆı=›¼²Áœş⁄=ÛœÈ₣›¼ć˝œ¼ć=È˝œ²˚=˘˝›Ð=Èğœ˝œğÈŞć¼ć=¼ÞÂ²œ=›×È
_š²=ÈŞ˛œÈ²=ş₣∑ƒ=ŽÌ¼π‘œÞ=›₣Èğ›₣Èİ=³›¼ćÈ¼İ=şÔˇÌþ=ÈŞ²=ˇÈÜ=þ„ğÈš⁄=È¨þ¾¼ćœ=½şğI=³œĆœÜ=ÈŁ¼ćœ=½ğ=¼œˇœ²I=ş¼„Ž=Ž›₣=›
₣Èğ›₣Èİ=ÈŞ²=Û³¼ćH³=¼ş∑iÈ˝=Ûœ¼ć˚=π‘œÞ¼∑i=˝È¼ć=þ„ğÈš⁄=İ¼ćÊ˝œğÌ²=˚˝‚I=È₣³‚ğ‚=Ûœ¼ć=¼œŠÂ=J=¼Ú¨¼ćœ›Ž=˝þ=²œ=¼ćÈł¼ć=ÈýÝı=
þ„ÈğÈšI=³œĆıÈ²¼ć=π‘œ∑i=È¼ć˛œ¼ć=šÈà⁄=İ¼ćÈþ¼ć=È¾œÈ¼ć¼ć=₣œŞćœ¼Ì=ÛœÈğœšœŞćœŞć=Ć›¼ćÈÞ¼ćœ=È¨þ=È¼ć˛œ¼ć=šÈà⁄=İ¼ćÈþ¼ć=È¾œÈ¼ć¼ć=₣œŞćœ
¼Ì=ÛœÈğœšœŞćœŞć=Ć›¼ćÈÞ¼ćœ=È¨þ=È³›¼ćÈŞć=ŠÈğÈšI=ÈÝÈ˝=ÝıðÈš=³œĆœÜ=È˝œÈğ¼ć=ÈİŞćœğ¼ćœ˚⁄=ş„à¼ć=π‘˝Ú›þ=³›¼ćÈ¼Èİ¼ć=¼ÞÂ²œ=ş„à¼
ć=¾œĞœ¼ć=Ûœ¼ć˚=ÈŞ²=π‘œÞ¼∑i˝È¼ć=þ„ğÈš²⁄=˘¼œ¼ć=¼ğÈš²=ÈşĆı=³œ›˛È×¼ć=˝−œ=JJJ=
Along the roads, laurel, viburnun and alder, great ferns and wild flowers delighted the traveler’s 
eye through much of the year. Even in winter the road sides were places of beauty, where 
countless birds come to feed on the berries and on the seed heads of the dried weeds rising 
above the snow. The countryside was, in fact, famous for the abundance and variety of its bird’s 
life, and when the flood of migrants was pouring through in spring and autumn people traveled 
from great distance to observe them…=
˘=ÈŞ²=Ûœ×İÂ=¼Çþœ›i~˝=¾Ò›₣⁄=ÈŞ˛œÈ²=₣œ²„Ğ=¾Ò›₣I=π‘˝Ú›þI=ŽÌ¼π‘œÞI=³›¼ćÈ¼İ=ş¼=›₣Èğ›₣Èİ=ş˝ğ=ˇÚĆ¼œÞÌÈ˝=ÈŞ²=ŽÌ¼²şÔˇÌÈ
þ¼ć=₣ĆœšÈà=Ûœ²Èš⁄=›²₣Âğ=ž¼ć²œŞćI=Žğ=J=Ûœ¼œÈş=₣œÈš¼ćœ=þœÈ×¼ć=ŽÌ¼²=ŠÈpÆ=Ûœ¼ć˚=şŽÌ¼=ĆÈŞć=ÝıðÈš⁄=˘₣²=Ûœ²à₣Şć=ŽÌ¼
²ŠÈpÆI=ĆðœÊ=ÛœŁœþ=Ćœ²Èğ=₣Úþ„Á¼ć=ÈŞ²=˝œÈğœšœŞćœ⁄=˝ÚĞÈ˝¼ćœ=ş¼=¼ğœ¼›ğ=˝¼ćÈþ=ğœˇğ=Û‹—þ=È¼ćœÈˇ¼ć=˝−œ⁄=ÝœjÆœÈ¼ć¼ćœ=Ćþ¼
œ˝=ĆÈŞć=Ýıðğ⁄=È¼ćœˇ=₣Ćœ₣œ›¼ć=ĆÈŞć=ÝıðÈþ=ğœˇğ=Ûþ=ş„à¼ć=π‘œ˝Úþ=Èğœ˝œğÈŞć⁄=Ûœ¼ć=›˝=¾Şć†¼ć=ÈşĆı=³›¼ćÞ›þJJJ=
There had been several sudden end unexplained deaths not only among adults but even among 
children, who would be stricken suddenly while at play and die within a few hours.=
₣Úþ„Á¼ć=šœŞćœ=Ł›²ÈŞć=˘ğ=Ûœ¼ć˚=¼Ü=¼œr¼Èğ=JJ=È˝Ýı=¼œ×=Èˇğ=²œû=³œ›˛¼ćœ=þ=²ŞćĆıJJJ=
There was a strange stillness. The birds, for example – where had they gone? Many people 
spoke of them, puzzled and disturbed. The feeding stations in the backyard were deserted. The 
few birds seen anywhere were moribund; they trembled violently and could not fly. It was a spring 
without voices. On the mornings the had once throbbed with the dawn chorus of robins, catbirds, 
doves, jays, wrens and scores of other bird voices there was now no sound; only silence lay over 
the fields and woods and marsh. =
›˝=È¼×²œ¼ć=₣Èþœ=È¼ÈŽ›šğ⁄=³œ›˛=şÔˇÌþ=Ćœ¼ćœI=›¼˝ğœL=ĆÈŞć=³ÜÈšI=ÛşĆœŞć=˝ğþœ²⁄=ÈŞ²=₣Úþ„Á¼ć=›²∑ƒíþœ=Ł›²ÈŞć=ÛşœÈš=È¨
ÈþI=ŽLÈğ=Ûœ¼ć=Žğœ¾Ò›₣Èþ⁄=Û²Áœ²Á=π‘œÞÌ=³þLÈ×¼ć=›˝=×İœJJJ==
On the farms the hens brooded, but on chicks hatched. The farmers complained that they were 
unable to raise any pigs – the litters were small and the young survived only a few days, the 
apple trees were coming into bloom but no bees droned among the blossoms, so there was no 
pollination and there would be no fruit…=
ŽÌ¼²=Šğ_š›¼I=Šğ₣œ²=π‘œÞˇð²=ÈŞ²=È−È₣=³ÜÈš⁄=Žğπ‘œÞ=ÈİĞ=ĆÈŞć=ÛœşÈš⁄=
Even the streams were now lifeless. Anglers no longer visited them, for all the fish had died’=
˘₣²=ÛœõŞÂ=şĆ₣¼ćÞI=›²∑ƒí=π‘œÞŠpÆI=˘şÈ¼¼ć=˝œ¼ćÞ=¼ÈğÈš²JJJ 
No witchcraft, no enemy action had silenced the rebirth of new life in this stricken world. The 
people had done it themselves. 
₣œ²„ĞI=ÈŞ=₣œ²„Ğ=ŞœpÌ=ĆÈŞć˚=ŽÌ¼²Şœpœ¼ć=₣ŞÂœ×œ=¼ć¨œ=˝È¼ć=²œ=ï„È¨³=˝È¼ć=²œ=şĆŞœpÌ¼ć=ŽÌ¼²=Û›¹˝œ¼ć⁄=ÈşĆı=Ûœoş¼Âƒ¬I=Ûœo›
¼ƒ∫Úþ=Şœ¼ć=›²ÈŽ¼ćœĆı=₣È²¼ć=raş=È²ĆıI=ÈşĆı=₣œ²„ĞĆı=³Ú›−¼ÌÈþ=²þ„²=ŽÌ¼È²¼ć=ÛœİœÈ˝=∑ƒí=˝È¼ć=È½ğğÕ 
˘¼œ¼ć=È×˛œ=Şœ˝=È˝₣²¾œÈ¼=Û²Á=³›¼ćÈ_š×=Ûœ²Èš²⁄=pÆ₣›¼¼þÂ²=˘¼Ô=ŁÐ²œ=˚=›¼ÈªøĞÈÞ¼ć=³¼ć√³¼ćœÈ˝=¹¼ćÈþ=ÈŞ²=³œ¼ćœ=ŞœŞć⁄ 
‘A Fable for tomorrow’-¼ć=³¼ćI=The obligation to endure, Elixirs of Death, Surface waters and 
underground seas, Realms of the soil, Earth’s Green mantle, Needless Havoc, And No Birds Sing, 



Rivers of Death, Indiscriminately from the Skies, Beyond the Dreams of the BorgiasI=The Human 
Price, Through A Narrow Window, One in Every Four, Nature Fights Back, The Rumblings of An 
Avalanche, The Other 
RoadIJJJ˘þ=¼Áœ³˝=˚=›¼∑ƒÚþ=˘Ćı=³ŞÂœÈğœŠ²œ=¾œ¼Èğ=Û¼œ˝=ĆÈþ=ĆŞć⁄=³›¼ćÈ_š×=›¼²Áœş=È−È˝=ĆŞćþ=ÛÈ²˝ÐœĆı=ÛœàœŽ=˝¼ćœ
˚=ŞœŞć⁄=Ûœ¼ć=›˝=ˇ×Á=‰İğÌI=ÈŞ²=˝›¼þœ¼ć=ş„¼ć=˚=šà=½ß„¼ć=₣þ²=şLÌ=ĆÈŞćÈš⁄=ÈŞ₣²=İë=ŠŞć²I=›¼Wœ²=¾œĞœ=Èþ₣²=Û²¼×ÁI=₣¼ć
₣Ì=˝›¼¼ć=ÈŞ²=¾œĞœ⁄=˝−˝þœ⁄=˝˛²˚=‰²¼ÂÁ›jÆ˝=Ûœ¼œ¼ć=˝˛²˚=ƒ³«§=˝−œ=×ÚýČ=˝È¼ć=ş¼ćœş›¼ć=¼ÈğÈš²⁄=›˝Èş¼ć=ŽÈ²Á=þaœ¼ć=˘þ=
¼Á−œ⁄=π‘˝Ú›þ¼ć=ŽÈ²Á⁄ 
þœÈ×¼ć=×„ÓÈ˛¼ć=˝−œÈ˝I=×œŞćÌ=₣œ²„ÈĞ¼ć=˝œÈšI=ş¼ćœş›¼ć=π‘›þÈ¼×È²=ÈŞ²=˘È²=›×È_š²⁄=›˝=¾Şćœ²˝=³›¼ćÞ›þ⁄=Ûœİœ=˝¼ćÈš²=˘Èþ=Ş›
×=₣œ²„ÈĞ¼ć=raİ=È½È¼ć⁄=ş¼ć˝œ¼ć=ÈŞ²=ş„²Ì›þ=›²ÈŞć=˘›ˇÈŞć=ÛœÈş⁄=þœ¼ć=ÛœĆı²œ²„ˇ=¼Á¼ƒ∏œ=˚=×œ›Şćn=›²ÈŞć⁄=›¼Wœ²Ì=Û²„şÖœ²=˝È¼ć=È
×˛„˝=›¼˝®=¼Á¼ƒ∏œI=›¼˝®=˝ÌÐ²œİÈ˝¼ć=Ýı‹œ¼²œ⁄=π‘Ş„›jÆ=˘›ˇÈŞć=Ûœş„˝=þœ¼ć=π‘˝Ú›þ₣„˛Ì=×œ›ŞćnÈ¼œ¹=›²ÈŞć=›²Şć›i~þ=π‘œÈŞćœˇWœ²I
=¼œşœ₣Á=¼ć¨œ¼ć=İ³−=˘¼Ô=›ƒ∏›þÈŞœˇÁ=π‘˝Ú›þ=›²˝Ð¼þÌÂ=π‘˝Úþ=³›¼ć˝®²œ¼ć=π‘ÈŞćœˇ=Ûœ×İÂ=ˇÈÜ=Ýıð„˝=Ûœˇœ₣Ì=›×È²¼ć=³›¼ćÈ¼İ=¾›
¼ĞÁÈþ⁄=˘₣=Ûœİœ=˝È¼ć›šÈğ²=¼ćœÈŠğ=˝œ¼ćÈş²⁄=
₣È²=¼ćœ˛Èþ=ĆÈ¼I=˛„¼Ćı=Û−Â¼Ć=ş₣ÈŞć¼ć=Èπ‘¨œ³ÈÐ=›þ›²=˝œŽ=˝È¼ć›šÈğ²⁄=›²ÈŽĆı=›¼Wœ²=π‘Ş„›jÆ¼ć=ÛÈ²˝ÐœĆı=¼„žÈþ²=¼Èğ˘˝Ž
²=˝ÚþÌ=şœ›ĆþÁ›İ®Ì¼ć=³È¨=Û₣²=×Ú›«§=È×˚Şćœ=şó¼³¼ć=ĆÈŞć›šğ⁄=›wþÌŞć=›¼ª…Ş„Èu¼ć=³¼ć=È−È˝=ĆıÝıÈ¼ćœ³=J=ÛœÈ₣›¼ć˝œ¼ć=π‘¼ğ=Ûˇ¦
ˇ›þÈþ=¼r=¾Ò›₣˝œ=›²ÈŞć›šğI=π‘Ş„›jÆ⁄=şœÈ−=şœÈ−=Û−ÂÎ²›þ˝=Ýıá≈›þ¼ć=¹œ¼ćœŞćI=˘˝Èžaœ˝œ=Ýıá≈›þ¼ć=ÝıôøœÈşI=Ûœ³œþ=şœ₣œ²Á=þ„_š=
ŁÐ²œ=ÈŞ=Û›þ¼Ü=³›¼ćÈ¼Èİ¼ć=›¼³ŞÂŞć=ÈÝÈ˝=Ûœ²Èþ=³œÈ¼ćI=þœ=›˝Å=ÈŠœÈ˛=³ÈÜ›²⁄=˘˝Ćı=ş₣ÈŞć=ŠaœÈ×=Şœ¼œ¼ć=₣Ćœ˝œİ=³È−=₣œ−œ=
¼œ›ÜÈŞćÈš=₣œ²„Ğ⁄=Ýıá≈›þİÌğ=È×ÈİI=›¼ÈİĞþ=›²›¼Ü=Ýıá≈þ=È×İş₣ÒÈĆI=˘¼Ô=Û¼İÁĆı=ÛœÈ₣›¼ć˝œŞć=Ûˇ¦ˇ›þ=π‘œŞć=ŠÒÜœ∑i=³ŞÂœÈŞć=È³aÍ
Èš›šğ⁄=È¼˝œ¼ćn=π‘œŞć=È²Ćı=¼ğÈğĆı=ŠÈğ⁄=Ûœ¼ć=³œİœ³œ›İ=¼Ü=¼Ü=Û−ÂÎ²›þ˝=˜Þ=›×ÈŞć=Û²„á≈þ=È×İC›ğÈ˝=˚³¼ć=È−È˝=ŠœLœ=˝
¼ćœ¼ć=ÈŠ«§œ=ŠœğœÈ²œ˚=Ćğ⁄=¾œ¼œ=ĆÈŞć›šğI=ş¼ćğÈ¼ć˛œŞć=ÛÈ†¼ć=›²ŞćÈ₣=Ýıá≈Şć²=ĆÈ¼I=›˝Å=ÈşĆı=Ýıá≈Şć²=ş¼Âp₣„›˛=ĆŞć›²I=ĆŞć›²=ş¼Âp
ˇœ›₣⁄=›˝š„=₣œ²„ÈĞ¼ćÛ−ÂÎ²›þ˝=ş„›¼¹œ=ĆÈŞć›šğI=›˝Å=¼ÚĆj¼ć=₣œ²„ÈĞ¼ć=½ğ=ÈŽœÈÐ›²⁄=×œ›¼ć{Á=È¼ÈÜ›šğI=Šœ³=È¼ÈÜĆı=ŠÈğ›šğ=³›
¼ćÈ¼Èİ¼ć=˚³¼ć⁄=¼²¾Ò›₣ş¼„Ž=Û¼ćÞÁ=pÆ₣İĆı=›¼³ŞÂ∑ƒ=ĆÈþ=−œ˝ğ⁄ 
³Ú›−¼Ì¼ć=Èğœ˝şÔ˛Áœ=ğœ›½ÈŞć=È¼ÈÜ=ŠğœŞć=˛œÈ×Á¼ć=ÈŽœˇ²=¼œÜœÈþ=Ć›_šğ⁄=Ûœ¼ć=˘˝›×È˝=›²Žƒ¬=È×›İŞć=˝Ú›Ğ=J=şÔƒÚ∆›þI=¾„›₣şÔ¼ć
¨Þ=π‘¾Ú›þ=Û¼ÈĆ›ğþ=ĆÈþ=ğœˇğ⁄=˘₣²=ş₣ÈŞćĆı=ÛœÈ₣›¼ć˝œŞć=ş¼Âp=Û›¹˝=½ğÈ²¼ć=ÝıÈsİÁ=˝ÌÐ²œİ˝=¼ćœşœŞć›²˝=π‘ÈŞćœˇ=˝¼ćœ=Ć
ÈŞć›šğ⁄=˘Ćı=˝ÌÐ²œİ˝=³¼ćÌ¨œ=˝¼ćœ=ĆÈŞć›šğ=›wþÌŞć=›¼ª…Ş„Èu¼ć=ş₣Şć⁄=ÈŞ=ş¼=þ−Á=şœĆıÈğhÐ=›ƒñÔ=˘=ÛœÈš⁄ 
³È¼ć¼ć=³›¼ćÈ_š×=The Obligation to 
EndureJ˘=ƒ∫¼ćÞ=˝›¼ćÈŞć=›×ÈŞćÈš²=ÈŞI=˘Ćı=³Ú›−¼ÌÈþ=ŽÌ¼²=π‘œÈÞ¼ć=Ćı›þĆœş=ĆÈ_š=ŽÌ¼²=π‘œÞ=È˝₣²=˝È¼ć=þœ¼ć=Šœ¼ć³œÈİ¼ć=şÈL=
¼Á¼Ćœ¼ć=˝¼ćÈšI=›₣−›«´Şćœ=¼ŽœŞć=¼ćœ˛Èš⁄=³›¼ćÈ¼İ˚=þœ¼ć=Šœ¼ć³œÈİ=˘Ćı=›₣−›«´ŞćœÈ˝=π‘¾œ›¼þ=˝È¼ć⁄=˘Ćı=šà=¼ŽœŞć=¼ćœ˛œĆı=şœ₣›ˇ
¦˝=π‘œÞ=ş₣œÈŽ¼ć=³È¨=₣Lğ˝¼ć⁄=›˝Å=›¼İ=İþÈ˝=₣œ²„Ğ=˘þ=È¼›İ=İ›jÆİœ›ğ=ĆÈŞć=ÝıðğI=ÈŞ=³Ú›−¼Ì¼ć=ƒ¬œ¾œ›¼˝=Š›¼ćp=³œÈ™=›×È
þ=ğœˇğ⁄ 
›wþÌŞć=›¼ª…Ş„Èu¼ć=ş₣şœ₣›Şć˝=˝œğ=È−È˝Ćı=³Ú›−¼ÌÈþ=ş¼È−È˝=È¼›İ=×ÒĞÈÞ¼ć=Ûœ›¼¾Âœ¼=ŁÐÈþ=ğœˇğ⁄=¼œŞć„I=₣œ›ÐI=²×ÌI=ş₣„{=₣œ¼ćœ
o˝=×ÒĞÞ=¼ÈŽÁÂ=ÛœpÆœ∑i=ĆÈþ=−œ˝ğ⁄=˝œ¼ćş²=˛„¼=¼Ü=₣œÈ³¼ć=şœ¼¹œ²¼œÞÌ›Ð=˘¼œ¼ć=Èİœ²œÈ_š²=ÈŞI=˘₣²=×ÒĞÞ=š›ÜÈŞć=›×È_š=₣œ²„
Ğ=Şœ=›˝Å=›Š¼ćþÈ¼ć=˘Ćı=³Ú›−¼Ì¼ć=›¼³ŞÂŞć=ÈÝÈ˝=Ûœ²È¼⁄=˝þ=ş„İÚÿğ=¾œĞœ¼ć=ˇð²⁄=Ûœ¼ć=˘È˝¼œÈ¼ć=ş¼ćœş›¼ć=¼ÈğÈš²I=³Ú›−¼ÌÈ˝=
¾œğÈ¼ÈşI=³Ú›−¼Ì¼ć=˝−œI=¼ÈğÈš²=›²Ýı›˝îŞćœ¼ć=›¼Èƒ¡œ¼ćÈÞ=Ð»²›ÐŞćœ₣=VM=›²ˇÂþ=ĆÈŞć=ŽğI=¼œŞć„I=³Ú›−¼Ì¼ć=Ûœ∑ƒ¼ćÞ=ş¼=›¼³ŞÂ∑ƒ=˝È¼
ć=›×Èþ³œÈ¼ć⁄=ÈşĆı=ƒ∏œŞćÌ=×ÒĞÞ=J=šœŞćœ=π‘È¼İ=˝¼ćÈþ=³œÈ¼ć=³è=J=³œ›˛¼ć=È×ÈĆI=˘₣²›˝=₣œ²„ÈĞ¼ćĆı=Û›ƒ∏=J=₣@œŞć⁄=Û¼ćÞÁ=π‘˝Ú›þ=È˝
ÝıĆı=¼ć¨œ=³œÈ¼=²œ=¼ćœşœŞć›²˝=×ÒĞÞ=È−È˝⁄=ÈŠÈŞć›šÈğ²=₣œ²„Ğ=³›¼ćÈ¼İ=şĆŞœpÌÈ×¼ć=π‘›þ=þœÈ×¼ć=×œ›Şćn=ş√¬ÈÖ=şÈŠþ²=ÈĆœ˝⁄=¼ğ
π‘ÈŞćœˇ=È−È˝›¼¼ćþ=−œ˝„˝=Žœ²œ_š²I=
During the past quarter – century, this power has not only increased to one to disturbing 
magnitude but it has changed in character. The most alarming of all man’s assaults upon the 
environment is the contamination of air, earth, rivers, and sea with dangerous and even lethal 
materials. This pollution is for the most part irrecoverable; the chain of life but in living tissues is 
for the most part irreversible.=
˘þ=ƒ³«§=şœ¼¹œ²=şÔÈ˝þ=˘₣²¾œÈ¼=È˝Ýı=Žœ²œÈþ=³œÈ¼ć²›²⁄=
₣œ²„Ğ¼ć=˚=π‘˝Ú›þ¼ć=‰Ž¼=π‘œÞ¨₣þœI=³Ú›−¼Ì¼ć=şĆÁ=İ›jÆ=¾›¼ĞÁÈþ=Ûœ¼ć˚=¨ÌÞ=ĆÈŞć=ÛœşÈ¼=˘₣²=˝−œ˚=˝œ¼ćş²=Žœ›²ÈŞć›šÈğ²I=
þaœ¼ć=ƒ¬œ¾œ›¼˝=ƒ¬_šà=₣¼ć₣Ì=¾œĞœŞć⁄=È¼›ĆÈş›¼=¼ćœşœŞć›²˝=›¼Ğ›pÆŞćœ⁄=¼ÈğÈš²=Ş„Èu¼ć=ş₣Şć˝œğÌ²=ÈŞş¼=Ş„u=₣œ²„Ğ=π‘˝Ú›þ¼ć=˚³
¼ć=Šœ›ğÈŞć›šğI=Ýı‹œ¼²=˝È¼ć›šğ=İþ=İþ=È¼›ĆÈş›¼=˝ÌÐ²œİ˝I=þœ=È−È˝=¾œğ=J=₣à=ş₣∑ƒ=È³œ˝œ₣œ˝Ü=˘˝Ćı=şÈL=›²›¼ÂŠœÈ¼ć=şĆ
₣¼ćÈÞ=ÈˇğJJJ=



To still the song of birds and the leaping fish in the streams, to coat the leaves with a deadly film 
and to linger on in soil – all this although the intended target may by only a few weeds or insects. =
NVQT=È−È˝=NVSMJ˘=è¹„=ÛœÈ₣›¼ć˝œŞć=³aœŠCÞ=˝Ú›p₣=˝ÌÐ²œİÈ˝¼ć=¼Ú›u=ŁÐœÈ²œ=ĆÈŞć›šğ⁄=˘Ćı=ş₣ÈŞćĆı=˝œ¼ćş²=ÛœÈşÂ›²˝=×ÒĞÈ
Þ¼ć=˝−œ˚=Žœ›²ÈŞćÈš²⁄=›¼∑ƒÚþ=˝È¼ćÈš²=‰¼Wœ›²˝=›¼ÈªøĞÞ⁄=Ûşœ₣\şÁ=›Ý›Ý›Ð=›˝¾œÈ¼=ŽÌ¼È²¼ć=˚³¼ć=ƒ∏œŞćÌ=π‘¾œ¼=È½ğÈ¼⁄=þœ
¼ć=›³šÈ²¼ć=Ćı›þĆœşI=şÈL=şÈL=¼œ›˝=Ćı›þĆœş=˝−œ˚=›²›¾Â˝¾œÈ¼=›¼Wœ²=J=şœ›ĆÈþÁ¼ć=¾œĞœŞć=Žœ²œÈ_š²⁄⁄=Ûœğ›b²=şÈ₣þ=π‘›þ›
Ð=˝ÌÐ²œİÈ˝¼ć=π‘¾œ¼=ş√¬ÈÖ=ÛœÈğœŠ²œ=˝È¼ćÈš²⁄=ØElixirs of Death∞=Ûœ¼ćóĆı=˝È¼ćÈš²I=
For the first time in the history of the world, every human being is now subjected to contact with 
dangerous chemicals, from the moment of conception until death.” 
¾›¼ĞÁÈþ=Žğ=şÔ˝Ð=ş√¬ÈÖ=şœ¼¹œ²=˝È¼ć=›×È_š²⁄=¼ğÈŠ²=şÌ›₣þ=Žğ=ş√³È˝ÂI=pÆ₣İĆı=ƒ¡Ìþ˝œŞć=Ž²şÔ˛Áœ=›¼³ŞÂ∑ƒ=ĆÈ¼⁄=Ûœ¼ć˚
=₣œ¼ćœo˝=Û¼ƒ∏œ=ĆÈ¼=˝œ¼ćÞ=₣œ²„ĞĆı=ÈşĆı=şÌ›₣þ=ş√³È×¼ć=˚³¼ć=pÆ₣œˇþ=×ÒĞÞ=šÜœÈ_š⁄=₣œ²„Ğ=ÈŞ²=ÛÖ=ĆÈŞć=ŞœÈ_šI=raş=Ćœ›¼ćÈŞć=
È½ğÈš⁄=
Of all our natural resources water has become the most precious. …In an age when man has 
forgotten his origins and is blind even to his most essential needs for survival, water along with 
other resources has become the victim of his indifference. =
Žğ=È−È˝=ƒ∏Èğ=ÛœşÈš²=ƒ¬_šà=İ›jÆÈþ⁄=π‘˝Ú›þ¼ć=³œ¼ćƒ³›¼ć˝=ş√¬Ö=şÒpI=π‘œÞİÚÿğœŞć=ÈŞ²=ˇaœ−œ⁄=¾„ğÈğ=ŠğÈ¼=²œ⁄ 
Here again we are reminded that in nature nothing exists alone, To understand more clearly how 
the pollution of our world is happening, we must now look at another of the earth’s basic 
resources, the soil.”=
³Ú›−¼Ì¼ć=˚³È¼ć¼ć=şœ₣œ²Á=Ûœ∑ƒ¼ćÞĆı=π‘œÞ=ŽÌ¼²È˝=¼ć¨œ=˝È¼ć=ŠÈğÈš⁄=˘=ÈŞ²=˘˝=›¼ƒ∫Şć⁄=şÚ›«§¼ć˚=¼ćĆşÁ⁄=π‘œÞÌŽˇþI=₣œ²„ĞIŽÌ¼π‘
œÞ=ş˝ÈğĆı=˘Ćı=₣œ›Ð¼ć=˚³¼ć=›²¾Â¼ćİÌğI=Ûœ¼œ¼ć=˘È˝=Û³È¼ć¼ć=π‘›þ˚=›²¾Â¼ćþœŞć=π‘›þ›•þ⁄=₣Ú›j˝œ=π‘œÞŠpÆÈ˝=˝þ=şĆŽ=J=ş¼ćğ=
˝È¼ć=ş„à¼ć=¾œĞœŞć=¼ÞÂ²œ=˝È¼ćÈš²I 
The soil exists in a state of constant change, taking part in cycles that have no beginning and no 
end. New materials are constantly being contributed as rocks disintegrates, as organic matter 
decays, and as nitrogen and other gasses are brought down in rain from the skies. At the same 
time other materials are being taken away, Borrowed for temporary use by living creatures. 
Subtle and vastly important chemical changes are constantly in progress, converting elements 
derived from air and water in forms suitable for use of plants. In all these changes living 
organisms are active agents. =
ş›þÁ=¼ğÈþ=›˝=₣Ú›j˝œ=³›¼ćÈ¼İ=›˝=˘¼Ô=È˝²=ş˝Èğ¼ć=₣þ²=˝È¼ćI=şœ›ĆþÁ=¾œĞœÈ˝=Û¼ğ√¬²=˝È¼ć=şĆ›ŽŞćœ=˝È¼ć=þ„ğÈğ²⁄=È¼œž
œ¼ć=È˝œ²˚=¼œ›˝=¼ćœ˛Èğ²=²œ⁄=›¼Wœ²È˝=Û›þ¼ć›\þ=×„È¼Âœ¹Á=ÈˇaœÜœ›₣=È−È˝=₣„jÆ=˝¼ćÈğ²⁄=È˛œ³¼u=π‘œÞŠŠÂœÈ˝=ŠÁœÈğ\=Žœ²œÈ_š
²⁄=şœ›ĆþÁ=J=›¼Wœ²=ŽÌ¼²=J=şÔƒÚ∆›þ=ĆÈŞć=ŞœÈþ=˚ÈðI=þœ¼ć=Ž²Á=₣œ›ÐÈþ=³œ=È¼ćÈ˛I=π‘þÁ¨=þaœ¼„=ÈŞ²=È½ÈğÈš²=π‘˝Ú›þ=J=³›¼ćÈ¼Èİ⁄
=³›¼ćÈ¼İ=˝−œ=È¼œžœÈ_š²=þÌ Ã̈=Û²„şÖœ›²=×Ú›«§=›×ÈŞć⁄=ş˝Èğ¼ć=È¼œ¹ˇ₣Á=˝È¼ć=ˇÈÜ=þ„ğÈš²=³›¼ćÈ¼İ=şœ›ĆþÁ⁄=¾›¼ĞÁþ₣„›˛=ŽÌ¼
²=J=şÔƒÚ∆›þ⁄=Ûœ¼ć=ş¼„Ž=Ûœo˝−œJJJ=
“Water, soil, and the earth’s green mantle of plants make up the world that supports the animal 
life of the fact, he could not exist without the plants that harness the sun’ energy and manufacture 
the basic foodstuffs he depends upon for life. Our attitude towards plants in a singularly narrow 
one.”=
şÔ˝ÌÞÂ₣Şć=ÛœŠ¼ćÈÞ=ŽÌ¼²×œŞćÌ=¼ş„Ö¼ćœ=Û¹¼ćœĆı=È−È˝=ŞœÈ¼=˘₣²=˝−œ˚=è›²ÈŞć›šÈğ²⁄˝œ¼ćÞ=₣œ²„Ğ=ƒ¬ÈŁœ›Ğþ=π‘˝Ú›þ=ŽÈŞć¼ć=ğÈ¨
Á=È³aÍšÈþ=π‘œÈÞ¼ćĆı=›¼≠Èu=ŞœÈ_š=Ûœ¼ć=¹qÔşÈ˝=¼¼ćÞ=˝È¼ć=Ûœ²Èš⁄=Şœ¼ć=È˝œ²˚=π‘ÈŞćœŽ²=›šğ=²œ⁄=Ûœˇœ₣Ì›×È²¼ć=›ƒ∏›þİÌğ=³›¼ć
È¼İ=¾›¼ĞÁþ=˚=Ýıá≈ŞćÈ²¼ć=³È−=˘Ćı=ŽŞć=ÈŁœĞÞœ=›²š˝Ćı=‘Needless Havoc’JJJ=
As man proceeds towards the announced goal of the conquest of nature, he has written a 
depressing record of destruction, directed not only against the earth he inhabits but against the 
life that shares it with him.” =
þœĆı=˘Ćı=Û¼ƒ∏œÕ=¾Şćœ²˝=³›¼ćÞ›þJJJ “And no Birds 
Sing”=¼ş∑i=˘Èş=Èˇğ=³œ›˛¼ćœ=˝Ćı=ˇœĆıÈš=²œ=þÕ=Ćı›ğ²ÈŞć¼ć=˘˝=ˇ¦œ₣=È−È˝=Èğ˛œ=˘˝=ˇÚ›ĆÞÌ¼ć=›Š›ðI=π‘ªΩ=˝È¼ć›šğ=America
n Museum of Natural History-¼ć=Û¹Á¨È˝JJJ=
…when we moved here six years ago, there was a wealth of bird life; I put up a feeder and had a 
steady stream of cardinals, chickadees, downies and nuthatches and winter, and the cardinals 
and chickadees brought their you ones in the summer. 
After several years of DDT spray, the town is almost devoid of robins and starlings,… 



It is hard to explain to the children that the birds have been killed off, when they have learned in 
school that a Federal Law protects the birds from willing on capture. ‘Will they ever come back’ 
they ask, and I do not have the answer. The elms are still dying, and so are the birds. If anything 
being done? Can anything be done? Can I do anything?’  
˘Ćı=₣₣Âƒ³İÌ=³›¼ćÈ¼Èİ=›¼³È×¼ć=Ýıj¼ć=›˝’=›˝š„=›˝=Ûœ×È³˚=˝¼ćœ=ŞœÈ¼’=›˝=˝¼ćÈþ=³œ›¼ć=˘˛²’=JJ=˘Ćı=ş¼=π‘ªΩ=ÛœŽ˚=π‘œş›L
˝⁄=Ûœ¼ć˚=¼Ü₣œÈ³¼ć=π‘ªΩÈ¼œ¹˝=›ŠĆÆ=ĆÈŞć=ÛœşÈš=×ÒĞÞ=šœŞćœŞć=ÈýÈ˝=Şœ˚Şćœ=˘Ćı=¼ş„Ö¼ćœŞć⁄=Ýıj¼ć=pÆ₣İĆı=˝›ð²=ĆÈŞć=ŠÈğÈš⁄=›˝
¼ğ¼=Ûœ₣¼ćœ=›İèÈ×¼ć=›ŽWœşœ¼ć=Ýıj¼ćI=Ø³œ›˛¼ćœ=‰˝∞’=³Ú›−¼Ì¼ć=È˝œ²‚=ˇ¦œÈ₣¼ć=È˝œ²˚=¼²³−=¹È¼ć=ÈŞÈþ=ÈŞÈþ=¼Èğ=˚ÈðJJ=Ø²Ìğ
˝|³œ›˛=‰˝=¼œ¼œ’∞ 
ğ¨=ğ¨=˘˝¼ć=Ž›₣ÈþI=Û¼ćÈÞÁI=ÈşĆı=₣œ¼ćÞ=˝ÌÐ²œİ˝=š›ÜÈŞć=È×˚Şćœ=ĆÈŞć=ÈˇÈš⁄=›˝=È−È˝=˝Ì=ĆÈþ=³œÈ¼ć=¾œ¼œ=ĆŞć›²⁄=³›¼ćÈ¼İ
˝=›¼³ŞÂÈŞć=‰þ›¼ć=ĆğJJJ=‘River of Death’=⁄=›˝=ÈşĆı=³›¼ćÞ›þJJ=
Within two days dead and dying fish, including many young salmon, were found along the banks 
of the stream. Brook trout also appeared among the dead fish and along the roads and in the 
woods, birds were dying. All the life of the stream was stilled.  
›²¼œÂ˝=¼ş∑iI=³œ›˛¼ćœ=şÔˇÌþĆœ¼ćœI=Û¼ćÞÁ=J=π‘˝Ú›þ=›ž›₣ÈŞć=ÛœşÈšI=›İè¼ćœ=Û›ƒ∏¼ć=π‘ªΩ=þ„ğÈšI=Ûœ¼ć=Žğπ‘¼œĆ=ŽğÈƒ¯œþ=π‘œÞĆÌ²û
=şœ›¼ć=şœ›¼ć=›²«ñœÞ=ˇœÈš¼ć=şœ›¼ć⁄=˘Ćı=Ćğ=ş¾Á=₣œ²„ÈĞ¼ć=Ýıj¼ć=Ûœ¹„›²˝=˝Ì›þÂ˝œ›Ć²ÌÕ=ş₣œŽ=J=şÈŠþ²=›¼Wœ²ÌI=¼ÚĆj¼ć=₣œ²›¼˝
=ş¾Áþœ¼ć=şÔ¼ć¨ÈÞ=˝ğ₣=¹¼ćÈğ²⁄=ŞœÈþ=›¼WœÈ²¼ć=È˝œ²˚=şœ¹²=J=½ğ=›²›¼ÂŠœÈ¼ć=›˝š„=¼Á¼şœ›Şć˝=›˝Ô¼œ=¼ćœ«§∂È²þœÈ×¼ć=Ćı_šœ³Ò¼ć
ÈÞ=ŞÈ−_š¾œÈ¼=Ûœ¼ć=¼Á¼ĆHþ=²œ=ĆŞć⁄=Ş−œ−Â=ş₣œŽ=J=π‘œÞ=ÈŞ=₣œ²¼˝ğÁœ²=J=³È−¼ć=şĆŞœpÌ=ĆŞć⁄=
π‘İ²=þ„Èğ›šğ=River of 
Death=J˘¼ć=ÈİĞ=∑ƒ¼˝⁄=˝È¼=Ûœ₣¼ćœ=şþÁĆı=ˇð²₣Òğ˝=ˇÈ¼ĞÞœ=ˇÈÜ=þ„ğ¼I=ŞœÈþ=˘₣²=×ÒĞÞ=Ûœ¼ć=²œ=šÜœŞć⁄=›¼˝®=şœ¹²œŞć=ˇÈ
Ü=Èþœğœ=şœ₣ˇ¦Ì=ĆŞćþ=˘˝›×²=Žğπ‘œÞ=J=ŽğÈƒ¯œþÈ˝=›¼Ğ₣Şć=Ûœ¼ć=˝È¼ć=þ„ğÈ¼=²œ⁄=×ÒĞÞÈ˝=ÛœÐ˝œÈ¼⁄=ŠœĆı=ş¼Âœo˝=₣œ²›¼˝=‰Š
þ²ÁJJJ=
When will the public become sufficiently aware of the facts to demand such action? =
ÈŞ=¼ćœşœŞć›²˝=˝Ú›ĞÈ¨Èp=›¼³ŞÂŞć=˘È²›šğI=þþ›×È²=Ûœ¼ć˚=¼ÚĆj¼ć=×œ²¼ÌŞć=¼ćH³=¹œ¼ćÞ=˝È¼ć=þœ=›ˇÈŞć=×aœÜœğJJJJ “an 
amazing rain of death upon the surface of the earth.” ‘Indiscriminately from 
Skies’=JJJ¼ÞÂ²œ=˝¼ćğ=ÈşĆı=˙›þĆœ›ş˝=₣Úþ„Á=J=¼Ú›«§¼ć⁄=›˝=¾Şćœ²˝I=˝þ=¼Ü=¾„ğ=ÈşĆı=₣œ¼ćÞ=ž¼ćœÈ²œ=ĆÈŞć›šğ=³L³œğ=Èð˝œÈþ⁄
=È˝œ−œŞć=ÈşĆı=³¼ćÌ¨œ=ŠœğœÈ²œ=ĆğI=²œ=ÛœÈ₣›¼ć˝œ¼ć=Long 
Island=J˘I=NVRT=şœÈğI=Ł²¼ş›þ=ÛZÈğ=JJ=²ˇÈ¼ć=ˇ¦œÈ₣I=Èğœ˝œğÈŞć¼ć=Ûœ˝œİ=³È−⁄=Nassan County, Long 
Island=JJ=›²ÝıĆıŞćÈ˝Â¼ć=˝œÈšĆı=Ł²¼ş›þ=ÛZğ⁄=›²ÝıĆıŞćÈ˝Â¼ć=İĆ¼ćœZğI=Ûœ¼ć=˙ª…ÈŞÂ¼ć=ˇ›¼ć₣œÈ˝=¼ć¨œ=˝¼ćÈþ=JJ=ŞœÈþ=Èş˛œÈ²=
³œÈğ=³œÈğ=˝ÌÐ³þÈL¼ć=ÛœpÆ₣Þ=²œ=ĆŞćI=ÈşĆı=˝œ¼ćÈÞ=Long Island 
ÛZğÈ˝=ÈİœĞÞ=˝¼ćœ¼ć=ÈŠ«§œ=˝¼ćœ=ĆÈŞć›šğ⁄=›²ÝıĆıŞćÈ˝Â¼ć=ÛĆ†œ¼ć=˘¼Ô=ˇ›¼ć₣œÈ˝=¼ć¨œ=˝¼ćÈþ=›ˇÈŞć=, Long 
Island=J˘¼ć=Ł²¼ş›þÈþ=Ûœ˝œİ³È−=JJ=˘È¼ćœÈπøÈ²=Èƒñ=˝¼ćœ=ĆŞć⁄=¼Áœ³˝¾œÈ¼=¼Ú›«§¼ć₣ÈþœI=ž¼ć²œ¼ć=³È−=Ûœ˝œİ=È−È˝=È²È₣=Û
œşÈþ=ğœˇğ=›Ý›Ý›Ð=‰þğœjÆ=›₣öÈÞ⁄=›˝=þœ¼ć=³›¼ćÞ›þÕ=›¼²œ=›¼ŠœÈ¼ć=˘Ćı=¾Şć†¼ć=˝œŽ›Ð=˝È¼ć²=Untied States 
Department of 
Agriculture=≥˘È¼ćœÈπø²=¾œÜœ=˝¼ćÈğ²µ=Ûœ¼ć=kÉï=óçêâ=aÉé~êíãÉåí=çÑ=^ÖêáÅìäíìêÉ=~åÇ=j~êâÉíë=ÈşĆı
=›¼Ğ=¼Ú›«§=˝¼ćğ⁄=
qÜÉó=ëéê~óÉÇ=íÜÉ=èì~êíÉê=~ÅêÉ=éäçíë=çÑ=ëìÄìêÄá~I=ÇêÉåÅÜáåÖ=~=ÜçìëÉïáÑÉ=ã~âáåÖ=~=ÇÉëé
Éê~íÉ=ÉÑÑçêí=íç=ÅçîÉê=ÜÉê=Ö~êÇÉå=ÄÉÑçêÉ=íÜÉ=êç~êáåÖ=éä~åÉ=êÉ~ÅÜÉÇ=ÜÉêI=~åÇ=ëÜçïÉê
áåÖ=áåëÉÅíáÅáÇÉ=çîÉê=ÅÜáäÇêÉå=~í=éä~ó=~åÇ=ÅçããìíÉêë=~í=ê~áäï~ó=ëí~íáçåëK=^í=pÉí~=â~ìâÉí=~=
ÑáåÉ=èì~êíÉê=Üçìêë=Çê~åâ=Ñçêã=~=íêçìÖÜ=áå=~=ÑáÉäÇ=ïÜáÅÜ=íÜÉ=éä~åÉë=Ü~Ç=ëéê~óÉÇX=íÉå=Ü
çìêë=ä~íÉê=áí=ï~ë=ÇÉ~ÇK=jçíçê=Å~êë=ïÉêÉ=ëéçííÉÇ=ïáíÜ=çáäë=ãáñíìêÉëI=ÑäçïÉêë=~åÇ
=ëÜêìÄë=ïÉêÉ=êìáåÉÇK=_áêÇëI=ÑáëÜI=Åê~Äë=~åÇ=ìëÉÑìä=áåëÉÅíë=ïÉêÉ=âáääÉÇK==
˘Ćı=Ćğ=ÛœÈˇ=J=›³Èš=²œ=È¾È¼=×ÒĞÞ=şÚ›«§¼ć=˝¼ćœ¼ć=Û₣œ²›¼˝=Ćı›þĆœş⁄=ÈŞ˛œÈ²=İÈŞć=İÈŞć=ˇ¼œ›×=³èI=ÈÝŞćœ›¼ćI=›₣ô∆=˝Èğœ›²›šğI
=þœÈ×¼ć=π‘›þ¼œÈ×˚=È˝œÜ˚=˝ÞÂ³œþ=²œ=˝È¼ćI=˘Ćı=›Ý›Ý›Ð=¼Ú›«§=˝¼ćœ=ĆÈŞć›šğ⁄=³È¼ć=³¼ćÌ¨œ=˝È¼ć=È×˛œ=›ˇÈŞć›šğ=›Ý›Ý›Ð¼ć=₣œ¼ćœo
˝=×ÒĞÞ=ŁÐÈš=×ÒÈ¹=˘¼Ô=ˇ≠=J=È₣œÈĞ˚⁄=š›ÜÈŞć=³Üğ=×ÒĞÞI=ğœˇœ₣šœÜœ=˝œÈğœ=šœŞćœ⁄=₣œ²„ĞĆı=›¼Wœ²=J=π‘Ş„›jÆ=˚=Ýıá≈›þ¼ć=₣jþœ
ŞćŽÌ¼²›¼È¼ćœ¹Ì=İ›jÆÈ˝Ćı=Èğœ˝œğÈŞćI=₣œ²„ÈĞ¼ć=È×ÈĆI=ŽÌ¼π‘œÞ=È×ÈĆ=š›ÜÈŞć=›×ğ⁄=ÈşĆı=ş¼=ŁÐ²œ¼ć=π‘›þ¼œ×I=ÈŠœ˛=˚=₣²=›½›¼ćÈŞć=
È×¼œ¼ć=₣þ²=›¼Wœ²=şœ›ĆþÁ=×Á=şœĆıÈğhÐ=›ƒñÔ⁄=›×È˝=›×È˝I=ÈŞ₣²=È½îœ›¼ćÝœI=Ž›ŽÂŞćœI=ÈÐDœşI=Ûœğœ¼œ₣œI=ğ„ÁĆı›şŞćœ²œ=JJJ=π‘¾Ú›þ
=ÛZÈğÈŞ=ş¼=›¼³ŞÂŞć=ŁÈÐ›šğI=þœ¼ć=›¼¼¼ćÞ=şZŞć²=˝¼ćœ=ĆÈŞć›šğ⁄=›˝=ˇ¾Ì¼ć=₣¼ć₣Ì=ÈşĆı=Û²„şÖœ²⁄=˘˚=ÈŞ²=Ûœ¼ć=˘˝=ĆH×Şć=È



¾Èł=È×˚Şćœ=şZ›Şćþœ⁄=ÛœÈ₣›¼ć˝œ¼ć=π‘œÈ∑i=π‘œÈ∑i=ÈŞ˛œÈ²=˘₣²=˝ÌÐ²œİ˝=¼Á¼Ćœ¼ć=˝¼ćœ=ĆÈŞćÈš=þœ¼ć=þ−Á=Ûœ¼ć=‰¼Wœ›²˝=›¼ÈªøĞÞ
⁄=Ł„È¼ć=Ł„È¼ćI=˝þ³›¼ćöÈ₣I=›˝=›²›¼Ü=ĆH×ŞćÈŞœÈˇ=˛„aÈŽ=È¼›ÜÈŞćÈš²=¼ćœÈŠğ=˝œ¼ćş²I=È˝œ−œŞ=³œ›˛¼ćœ=∑ƒí=ĆğI=şĆ₣¼ćÈÞ=Èˇğ=Ûœ³
þ=þ„_š=È˝œ²=˝ÌÐI=˝œð=›³a³ÈÜ¼ć=×„ˇÂ›þI=ŽÌ¼=‰¼›ŠÈpÁ¼ć=şÔ˝ÐI=₣œÈš¼ćœ=π‘œÞ=Ćœ¼ćœÈ_š⁄=Žğπ‘œÞI=Ûœ˝œİ=J=¼œþœş=₣œ›Ð=È¨pI=Û
¼ćÞÁ=J=¼Ú¨I=ş˝Èğ¼ć=˝−œ=¼ÈğÈš²⁄=˘ÈŞ²=ş›þÁ˝œ¼ć=₣œ²„ÈĞ¼ć=π‘›þ›²›¹n=˝È¼ćÈš²I=˘˝Ž²=‰Šþ²Á₣ŞćÌ=›¼Wœ²Ì=Èğ›˛˝œ⁄=Ûœ¹„›²
˝=³Ú›−¼Ì¼ć=˘₣²=˘˝=˝›ð²=ş₣ÈŞć=Ş˛²=˝þ=¼Ü=¾„Èğ¼ć=₣œş„ğ=›×Èþ=ĆÈ_šJJJ=
lå=~=íê~Åí=áå=Alabama treated in 1959 half of the birds were killed. Species that 
äáîÉ=çå=íÜÉ=ÖêçìåÇ=çê=ÑêÉèìÉåí=äçï=îÉÖÉí~íáçå=ëìÑÑÉêÉÇ=NMM=éÉê=ÅÉåí=ãçêí~äáíóK≤==
˘=ÈŞ²=Ş„Èu¼ć=₣₣Âœ›∑i˝=¼ÞÂ²œ⁄=¾›¼ĞÁÈþ¼ć=¼Ü=›¼³×=şÔÈ˝þ⁄=
˘₣²=ş¼Âˇ¦œşÌ=›¼³×=È−È˝=ÝıuœÈ¼ć¼ć=¼ćœ∑ƒœ=₣œ²„ÈĞ¼ć=şÈŠþ²œI=×ÒĞÞ=ş√¬ÈÖ=Wœ²I=›İ¨œ=›¼∑ƒœ¼ćI=ş„³›¼ćÈ¼İ=²Ì›þ⁄=şÈL=şÈL=›¼Wœ
²=π‘Ş„›jÆ¼ć=×œ›ŞćnI=›¼˝®=şœ¹²œŞć=Non destructive 
Chemicals=J˘¼ć=Ýı‹œ¼²=˝¼ćœ⁄=˝Ú›Ğ˝œŽ˚I=¼ÚĆj¼ć=³›¼ćÈ¼İ=¼Á¼ƒ∏œ=˚=ˇÚĆ¼œÞÌÈ˝=öuœ=Žœ²œÈ²œ⁄=˘₣²=˝−œ=₣È²=˝›¼ćÈŞć=›×Èğ
²=Ş„›jÆ=›×ÈŞćI=ĆH×Şć=ÈýÈğI ‘Beyond the dreams of the Borgias∞=Û²„È_šÈ×⁄ 
₣œ²›¼˝=₣ÒğÁÈ¼œÈ¹¼ć=π‘ªΩ=þ„ğÈš²⁄=²þ„²=³›¼ćÈ¼İ=›¼İÚÿğœI=ŽÌ¼²šÈà=ÛœŁœþ=ÈĆÈ²Èš⁄=È˝₣²=ÛœŁœþI 
tÉ=Ü~îÉ=ëÉÉå=íÜ~í=íÜÉó=åçï=Åçåí~ãáå~íÉ=ëçáäI=ï~íÉê=~åÇ=ÑççÇI=íÜ~í=íÜÉó=Ü~îÉ=íÜÉ=éçïÉê=íç=ã~â
É=çìê=ëíêÉ~ãë=ÑáëÜäÉëë=~åÇ=çìê=Ö~êÇÉåë=~åÇ=ïççÇä~åÇë=ëáäÉåí=~åÇ=ÄêáÇäÉëK=
Industrial 
AgeJ˘¼ć=˘₣²=³›¼ćÈ¼İ=›¼³ŞÂŞćÈ˝I=¼Áœ˛Áœ=˝È¼ćÈš²=ÈŞI=₣œ²„Ğ=π‘˝Ú›þ¼ć=ƒ¬_šà=π‘œÞ=İÚÿğœŞć=˘È˝¼œÈ¼ć=ƒ∏œŞćÌ=›¼³ŞÂÈŞć¼ć=şÚ›«§=˝È
¼ć=È½ğğ⁄=˙›þĆœ›ş˝=¾„Èğ¼ć=₣œèğ=›×Èþ=ĆÈ¼=¾›¼ĞÁþ=π‘Žá∫È˝⁄=Şœ¼ć=Ž²Á=þœ¼ćœ=˝˛²˚=×œ›Şć=²Şć⁄=ÈŞ₣²=ÛşĆœŞć=π‘œÞÌI=π‘˝Ú›þ
¼ć=ş∑iœÈ²¼ćœ⁄=‘The human Price’=J˘=π‘ªΩ=þ„Èğ›šÈğ²=˘Ćı=›˝=Ûœ¹„›²˝=ŽÌ¼²Şœpœ¼ć=ˇ›þπ‘˝Ú›þJJJ 
qçÇ~ó=ïÉ=~êÉ=ÅçåÅÉêåÉÇ=ïáíÜ=~=ÇáÑÑÉêÉåí=ïáåÇ=çÑ=Ü~ò~êÇ=íÜ~í=íÜÉ=äìêâë=áå=çìê=ÉåîáêçåãÉå
í=¥=~=Ü~ò~êÇ=ïÉ=çìêëÉäîÉë=Ü~îÉ=áåíêçÇìÅÉÇ=áåíç=çìê=ïçêäÇ=~ë=çìê=ãçÇÉêå=ï~ó=çÑ=äáÑÉ=
Ü~ë=ÉîçäîÉÇK==
³Áœ¼ćœ›−Şć²=J=˘¼ć=₣þ²=¼ćœşœŞć›²˝=Û³¼Á¼ĆœÈ¼ć¼ć=½Èğ=˘˝=ˇ¦œÈ₣¼ć=³È²¼ć=ĆœŽœ¼ć=₣œ²„Ğ=›Š¼ćþÈ¼ć=›¼˝ğœL=ĆğI=ĆœŽœ¼ć=ĆœŽœ¼ć=ƒ≈
œŞć„È¼ćœˇÌ=şÚ›«§=Ćğû=Û‹—þ=È¼ćœˇ=›Ž\œ¼ć=³Áœ¼ćœ›ğ›şş∞=˘¼ć=È×˛œ=›×ğ=JJ=þœ¼ć=Ž¼œ¼=›˝=þœ¼ćœ=È×È¼=Şœ¼ćœ=şœ₣œ²Á=˝þ˝=È³œ˝œ₣œ˝
Ü=₣œ¼ćÈþ=›ˇÈŞć=˘þ=¼r=π‘œÞ²œÈİ¼ć=˚=³›¼ćÈ¼İ=›¼³ŞÂÈŞć¼ć=Ćı›þĆœş=‰þ›¼ć=˝¼ćğ⁄ 
Ûœ³œþ=¨„{=Û³›¼ćş¼ć=Žœ²œğœ¼ć=Şþ=şœ₣È²=Ûœşœ=ŞœŞćI=þþĆı=›¼ª…=Ûœ˝œİ=ƒ³«§þ¼ć=ĆŞć⁄=ŠœĆı=ÈşĆı=×Ú›«§I=Şœ=‰²›þ˝=₣ÒğÁÈ¼œÈ¹=ÈŁ
¼ćœ=ŽÌ¼²₣„˛Ì=ÈŠþ²œŞć=›¼ª…=Ûœ˝œÈİ¼ć=ÛœÈğœ˝¼œþÂœ=Ûœ₣œÈ×¼ć=ŽÌ¼È²=˘È²=È×È¼⁄=ØqÜêçìÖÜ=~=k~êêçï=táåÇçï∞=Èþ=þaœ¼ć=›
¼ª…œş=˚=¾›¼ĞÁþ₣„˛Ì=Ûœ˝œÈİ=ƒ¬_šà=›¼×GþœŞć=şœ₣È²=˘È²=›×Èğ²⁄=Ûœ›×˝œğ=È−È˝=Ûœˇœ₣Ì=¾›¼ĞÁÈþ¼ć=π‘œÞ=ş√¬Öþœ¼ć=˝−œ₣œ
ğœ⁄=›²¾ÌÂ˝¾œÈ¼=π‘ªΩ=˝È¼ćÈš²=Šğ₣œ²=π‘Žá∫=˙›þÈĆÁ¼ć=şÔ¼ć¨Þ=›¼ĞÈŞć⁄=Ûœ¼ć=Ûœ₣œÈ×¼ć=¼Á−Âþœ¼ć=Û˛dþœ=˚=ş√³ÒÞÂþœÈ˝=¼ć¨œ=
˝¼ć›š=²œ=¼Èğ=³›¼ćÈ¼İ=şÔƒÚ∆›þ=ˇÈÜ=þ„ğÈþ=˘₣²=Û¼Á−Â=ŽÌ¼²=×İÂÈ²¼ć=Ûœ¼ć=È˝œ²˚=›¼˝®=È²Ćı⁄=
tÉ=Å~åI=áÑ=ïÉ=ïáëÜI=êÉÇìÅÉ=íÜÉ=íÜÉêÉ~í=íç=çìê=ÖÉåÉíáÅ=ÜÉêáí~ÖÉI=~=éçëëÉëëáçå=íÜ~í=Ü~ë=
ÅçãÉ=Ççïå=íç=ìë=íÜêçìÖÜ=ëçãÉ=íïç=Äáääáçå=óÉ~êë=çÑ=Éîçäìíáçå=~åÇ=ëÉÅíáçå=çÑ=äáîáåÖ=éê
çíçéä~ëãI=~=éçëëÉëëáçå=íÜ~í=áë=çìêë=Ñçê=íÜÉ=ãçãÉåí=çåäóI=ìåíáä=ïÉ=ãìëí=é~ëë=áí=çå=íç
=ÖÉåÉê~íáçåë=íç=ÅçãÉI=tÉ=~êÉ=ÇçáåÖ=äáííäÉ=åçï=íç=éêÉëÉêîÉ=áíë=áåíÉÖêáíóK==
˘₣²=₣œ²›¼˝=×œ›Şćn=ş√¬ÈÖ=¼œÈ¼ć=¼œÈ¼ć=˝˛²˚=˝−˝þœ¼ć=Ûœ›LÈ˝I=˝˛²˚=þ−Á=ŠŞćÈ²I=Ûœ¼œ¼ć=›¼ÈªøĞÞÌ=Û∑i×ÚÂ›«§=›×ÈŞć=şÈŠþ²=˝
È¼ć=›×È_š²⁄=³›¼ćÈ¼İ=ÈŠþ²œ¼ć=Ýı×È¼œ¹È²=₣œ²„ÈĞ¼ć=şĆH×Şć=ÛœŠ¼ćÈÞ¼ć=˚³¼ć=ÈŽœ¼ć=›×È_š²⁄=›¼Wœ²ÌI=π‘Ş„›jÆ›¼×È×¼ć=›²š˝=ğÁœ¼È¼
ćÐ›¼ć=˝¨=›˝Ô¼œ=bĆıÔ=È¼œÝÂ=Û¾Áœş=È−È˝=È¼≠¼œ¼ć=Ýœ˝=›×È_š²⁄=şœ₣œ²ÁÈ˝=þ„_š=Wœ²=˝¼ćÈþ=¼œ¼ćÞ=˝¼ćÈš²⁄=¼ğÈš²=È˝œ²˚=›
˝š„=Ûœ›¼«∆œ¼ć=›˝Ô¼œ=Ýı‹œ¼²=˝¼ćÈğĆı=Ýıôø›şþ=ĆÈŞć=›²›¼ÂŠœÈ¼ć=¾œ¼²œ›Š∑iœ=²œ=˝È¼ćI=¼Á¼şœŞćÌÈ×¼ć=ĆœÈþ=›˝Ô¼œ=¼ćœ«§∂²œŞć˝È×¼ć=ĆœÈ
þ=þ„Èğ=›×ÈŞć=›¼Wœ²Ì¼ćœI=π‘Ş„›jÆ›¼×¼ćœ=ÈŞ²=¨œ∑i=Ć²=²œ⁄=È×˛Èþ=ĆÈ¼=›˝=Û¼ƒ∏œ=×aœÜœÈ_š=π‘ÈŞćœˇ=˝¼ćœ¼ć=³¼ć⁄=Šœ¼ć³œÈİ¼ć=Ýıá≈›þ=Ć
È_š=²œ›˝=›¼¼ćH³=π‘›þ›pÆŞćœ=ĆÈŞć=ŠÈğÈš⁄=Û−ÂœÊ=˘Ćı=›¼ª…ŽˇÈþ¼ćI=π‘œÞ=π‘œÞÌ¼ć=ş„˛=×„ÓÈ˛¼ć=˛¼¼ć=¼ćœ˛Èþ=ĆÈ¼⁄=ÛœõŞÂ=›¼ƒ∫ÈŞć=ÛÞ„
¼ć=ÛÞ„I=È¼ćÞ„=È¼ćÞ„¼ć=₣þ²=ĆÈŞćI=π‘ÈþÁÈ˝¼ć=ŽÌ¼²ŞœpœI=ŽÌ¼²¹œ¼ćÈÞ¼ć=˛¼¼ć=¼ćœ˛È¼⁄=þÈ¼Ćı=π‘ÈŞćœˇ›¼×I=π‘ÈŞœˇ›İ®Ì=ĆÈ¼²⁄=Ş−œ−Â=π‘œ
Þ=J=ŽÌ¼²=şÔ¼ć›¨þ=−œ˝È¼⁄=ÝıÊ³œ×È²¼ć=₣œpœšœÜœ=ÝıôøœÈş¼ć=²œˇ›¼ć˝=ŽÌ¼²=ÈŞ²=¼Á›þ¼Á∑ƒ=ĆŞć=Ûœ¼œ¼ć=π‘œ˝Ú›þ˝=¾œ¼ćşœÈ₣Á¼ć=¨›
þ=ĆÈþĆı=³œÈ¼ć⁄=Ş›×=²œ=Žœ²œ=−œÈ˝=›˝=Ýı³œŞć=Û¼ğ√¬²=˝¼ćœ=ĆÈ_š⁄=˘Ćı=∑ƒÒ³Ì˝Úþ=È¼œžœ=¼œ²œÈþ=›ˇÈŞć⁄=π‘œÞŽÌ¼²È˝˚=ĆŞćþ=þœ¼ć=
₣œèğ=›×Èþ=ĆŞć⁄=ş›þÁ=¼ğÈþ=›˝=NVRU=şœğ=È−È˝=NVSO=Èþ=˘₣²=ŁÐ²œĆı=ŁÈÐ›šğ=ÛœÈ₣›¼ć˝œŞć⁄=¼ćœÈŠğ=˝œ¼ćş²=˘₣²=π‘þÁ¨
=ŁÐ²œ¼ć=şœ¨Ì⁄=Û›¾WþœŞć³„«§⁄=Ûþ¼Ü=ŽÌ¼›¼Wœ²ÌI=Ûœ¼œ¼ć=˘˝›×È˝=π‘›þ¾œ¼œ²=Èğ›˛˝œ⁄=ş¼ć¼=ĆÈğ²⁄=π‘›þ¼œ×Ì=³›¼ćÈ¼İ=›¼W



œ²=şœ›ĆÈþÁ¼ć=Ûœ›¼¾Âœ¼=ŁÐğ⁄=Ûœ₣¼ćœ=ğœ¾=˝¼ćğœ₣=×Á=şœĆıÈğhÐ=›ƒñÔ⁄=
˝Áœâœ¼ć=ÛœŽ=Ûœ₣œÈ×¼ć=ŽÌ¼È²=˘˝Ðœ=¼Ü=˝œÈğœ=šœŞćœ⁄=π‘›þ=¼šÈ¼ć=ÛCÞ›þ=₣œ²„Ğ=˘Ćı=È¼ćœÈˇ=₣œ¼ćœ=ŞœÈ_š⁄=˘Ćı=₣œ¼ćœo˝=¼Áœ›¹È
þ=₣œ²„Ğ=ÛşĆœŞć⁄=ˇ›¼ć¼=È×Èİ¼ć=₣œ²„Ğ=˘Ćı=È¼ćœÈˇ¼ć=›Š›˝Êşœ=˝¼ćœÈþĆı=ÈİĞ=ĆÈŞć=ŞœÈ_š⁄=˘È˝˝Ðœ=³›¼ć¼œ¼ć=¹qÔş=ĆÈŞć=ŞœÈ_š⁄=›¼
ïœ∑i=›Š›˝Êşœ=¼Á¼ƒ∏œ⁄=˘˛²˚=˘Ćı=¼Áœ›¹È˝=ÛœŞćÈj=Ûœ²œ=ŞœŞć›²⁄=˝œÈŽĆı=ØmêÉîÉåíáçå=áë=íÜÉ=áãéÉê~íáîÉ=åÉÉÇ∞=ÈŞ
=˝−œ=›þ›²=låÉ=áå=ÉîÉó=cçìê=˘=Žœ²œÈ_š²⁄=¼ğÈš²=³›¼ćÈ¼İ=×ÒĞÞ=˘₣²=₣œ¼ćœo˝=¼Áœ›¹È˝=ĆŞćþ=ÈÝÈ˝=Ûœ²Èš⁄=Øbåîáêçå
ãÉåí~ä=Å~ìëÉë∞=È˝=π‘›þĆþ=˝¼ćÈþĆı=ĆÈ¼⁄=şŽœˇ=ĆÈþ=ĆÈ¼=˘₣²=π‘›þŁœþ=ş√¬ÈÖ⁄=ş›þÁĆı=›˝=Ûœ₣¼ćœ=þœ=Û²„¹œ¼²=˝È¼ć›š⁄=Ş
›×=˝¼ćþœ₣=þœĆÈğ=NVSN=J¼ć=×ÒĞÞŽ›²þ=₣Ćœ₣œ›¼ć=È−È˝=Ûœ₣¼ćœ=›İ¨œğœ¾=˝¼ćþœ₣⁄=π‘œ˝Ú›þ˝=Û›²Şć₣I=›¼³ŞÂŞć=şÔÈ˝þ=È×È˛˚=
Ûœ₣œÈ×¼ć=raİ=È½È¼ć›²⁄=ŽğÌŞć=×ÒĞÞ=È−È˝=₣œ¼ćœo˝=³›¼ćÈ¼İ=¨Èþ¼ć=şÚ›«§=ĆÈŞć›šğ⁄=Şœ=È−È˝=È¼ćœ›Ćþ=ŽœþÌŞć=₣œÈšÈ×¼ć=›ğ¾œ¼ć=˝
Áœâœ¼ć=π‘œŞć=₣Ćœ₣œ¼ćÌ=¼ćH³=›²ÈŞć›šğ⁄=¼Áœ³˝=ŽğÌŞć=×ÒĞÈÞ=π‘˝Ú›þÈ˝=¨›þˇ¦∑ƒ=˝È¼ć›šğ=₣œ²„Ğ=NVSN=şœÈğ=ÛœÈ₣›¼ć˝œ¼ć=³Ò¼Â=˚=³›
õ₣=π‘œÈ∑i=È×˛œ=›×ğ=ÈşĆı=¾Şćœ²˝=›¼³ŞÂŞć⁄=Şœ¼ć=¼ÞÂ²œ=˝È¼ćÈš²=¼ćœÈŠğ=˝œ¼ćş²⁄=›˝=þœ¼ć=¾œĞœ=‰İ›ğ=Ûœ¼ć=ˇ¾Ì¼ć=Û²„şÖœ²Ì=₣¼ć
₣Ì=›¼Wœ²Ì=×Ú›«§ÕJJJ=
±tÉ=íçäÉê~íÉ=Å~åÅÉê=Å~ìëáåÖ=~ÖÉåíë=áå=çìê=ÉåîáêçåãÉåí=~í=çìê=éÉêáäI=~ë=ï~ë=ÅäÉ~êäó=áääìëí
ê~íÉÇ=Äó=~=êÉÅÉåí=Ü~ééÉåáåÖK=få=íÜÉ=ëéêáåÖ=çÑ=NVSN=~å=ÉéáÇÉãáÅ=çÑ=äáîÉê=Å~åÅÉê=~ééÉ~êÉÇ=~
ãçåÖ=ê~áåÄçï=íêçìí=áå=ã~åó=ÑÉÇÉê~äI=ëí~íÉ=~åÇ=éêáî~íÉ=Ü~íÅÜÉêáÉëI=qêçìí=áå=ÄçíÜ=É~ëíÉêå=~åÇ=ï
ÉëíÉêå=é~êíë=çÑ=íÜÉ=råáíÉÇ=pí~íÉë=ïÉêÉ=~ÑÑÉÅíÉÇX=áå=ëçãÉ=~êÉ~ë=éê~ÅíáÅ~ääó=NMM=éÉê
ÅÉåí=çÑ=íÜÉ=íêçìí=çîÉê=íÜêÉÉ=óÉ~êë=çÑ=~ÖÉ=ÇÉîÉäçéÉÇ=Å~åÅÉêK≤==
˘Ćı=³ŞÂÈ¼¨Þ=¼œ=Ûœ›¼«∆œ¼ć=şó¼³¼ć=ĆÈŞć›šğ=Environmental Cancer section of the National Cancer Institute 
˘¼ć=şÈL=Fish and Wildlife Service=˘¼ć=ÈŞÍ−=ÝıÈ×ÁœÈˇ⁄=¼ćœÈŠğ=˝œ¼ćş²=ƒ∫¼ćÞ=˝›¼ćÈŞćÈš²I=×œ›Şćn=˝−œ=JJJ=KKK so that 
early warning might be had of a cancer hazard to man from water contaminants.=
˘¼ć³¼ć=π‘˝Ú›þ¼ć=π‘›þÈİœ¹I=ØNature Fights 
Back’=⁄=ˇ¾Ì¼ć=şþÁ×İÂ²È˝=Ûœ²Èğ⁄=È×›˛ÈŞć=›×Èğ²=Ûşó¼È˝=şó¼=˝È¼ć=þ„ğÈþ=−œ˝ğ=şœ₣œ²Á=È³œ˝œ₣œ˝Ü⁄=₣œ²„ÈĞ¼ć=Ş„Èu¼ć=›
¼≠Èu=Ûœo¼ć¨œÈ−ÂI=¼ćœşœŞć›²È˝¼ć=ÛœpÆ₣ÞÈ˝=Û›þpÆ₣=˝È¼ćI=ØStrains resistance to 
chemicals’=ˇÈÜ=þ„ğğ⁄=˘Ćı=şþÁ=ŁÐ²œ=È−È˝=ÛœŽ=₣ÁœÈğ›¼ćŞćœ¼ć=π‘œ×„¾Âœ¼˚=ÈŠœÈ˛=³ÜÈš⁄=₣İœ=˘₣²=²œİ˝=İ›jÆI=Û›þpÆ₣Ì=
İ›jÆ=¹œ¼ćÞ=˝È¼ćÈš=ÈŞ=²þ„²=İþœëÌÈþ=˘Èş˚=₣İœ=₣ÁœÈğ›¼ćŞćœÈþ=³›¼ćÈ¼İ=ŽÌ¼²=Û›þ•⁄=π‘œŞć=₣Ćœ₣œ›¼ć¼ć=¼ćH³=›²ÈŞćÈš⁄=İĆ¼ć¼œşÌ
I=ˇ¦œ₣¼œşÌ=ĆœÈÜ=ĆœÈÜ=þœ=ÈÐ¼ć˚=³œÈ_š⁄=¼ćœÈŠğ=˝œ¼ćş²=˘Ćı=π‘Ćş²È˝=¼ÁL=˝È¼ć›šÈğ²=Nature Fights 
Back=˘¼ć=π‘−₣=šÈpĆıJJJ=
qç=Ü~îÉ=êáëâÉÇ=ëç=ãìÅÜ=áå=çìê=ÉÑÑçêíë=íç=ãçìäÇ=å~íìêÉ=íç=çìê=ë~íáëÑ~Åíáçå=~åÇ=óÉí=í
ç=Ü~îÉ=Ñ~áäÉÇ=áå=~ÅÜáÉîáåÖ=çìê=Öç~ä=ïçìäÇ=áåÇÉÉÇ=ÄÉ=íÜÉ=Ñáå~ä=áêçåóK==
¼Èğ›šÈğ²=₣œ²„ÈĞ¼ć=π‘˝Ú›þ=³›¼ćÈ¼Èİ¼ć=˚³¼ć=×˛ğ=˘¼Ô=π‘¾œ¼=›¼∑ƒœ¼ć=³›¼ćÈ¼Èİ¼ć=ƒ¬œ¾œ›¼˝=Èİœ¹²=¨₣þœÈ˝=˘˝›×²=¹ÌÈ¼ć=¹ÌÈ¼ć=
›²ÓÈİĞ=˝È¼ć=›×Èþ=³œÈ¼ć⁄=˝₣ÈŽœ¼ćÌ=³›¼ćÈ¼İ=ÛœŽ=²œ²œ²=È¼ćœˇ=₣Ćœ₣œ¼ćÌ=˘¼Ô=ŽÌ¼²=ÛœþÈ†¼ć=ÈŞ=Û²Áþ₣=˝œ¼ćÞI=‰×²›à²=ŽÌ¼È
²=Ûœ₣¼ćœ=þœ=È×˛ÈþĆı=³œ›_š⁄ 
×¼ć˝œ¼ć=˘₣²=˘˝=ŽÌ¼²×İÂÈ²¼ć=ŞœI=₣œ²„ĞÈ˝=π‘˝Ú›þ₣„˛Ì=˝È¼ć⁄=π‘˝Ú›þ¼ć=ŽÌ¼²ŠpÆI=ŽÌ¼²šàÈ˝=ˇ¦ĆÞ=˝È¼ćĆı=ˇÈÜ=þ„ğÈþ=ĆÈ¼=Ýıá≈
Şć²⁄=ş¼ÂÈþœ₣„˛Ì=₣œ²›¼˝=ÛœŠ¼ćÞĆı=³›¼ćÈ¼İ=şÔƒÚ∆›þ=ˇÈÜ=þ„ğÈþ=³œÈ¼ć⁄=şœĆıÈğhÐ=›ƒñÔ=¼r=Ýı×œĆ¼ćÞI=²œ²œ²=þ−ÁI=›¼Wœ²=π‘Ş„›jÆ
=þjtJJ=˘ş¼=›₣›ğÈŞć=˘₣²=˘˝=³›¼ćÈ¼İ=şœ›ĆÈþÁ¼ć=şÒŠ²œ=˝¼ćğI=Şœ=³›¼ćÈ¼İ=ŠŠÂœŞć=˙›þĆœ›ş˝=Èþœ=¼ÈÐĆıû=×Ú›«§¾›L=˚=›¼²Áœş=È×
˛Èğ=È¼œžœ=ŞœÈ¼=˝œŽ›Ð=˝þ˛œ›²=ş₣ÈŞćœ›Šþ=›šğ⁄=π‘−₣›×È˝=›Ý›Ý›ÐJ¼ć=π‘È˝œÈ³I=È³œ˝œ₣œ˝Ü=π‘ÈŞœŽ²ÌŞćI=Ûπ‘ÈŞćœŽ²ÌŞć=₣œ¼ćœ=È
ˇÈğ˚=¹ÌÈ¼ć=¹ÌÈ¼ć=π‘œ˝Ú›þ˝=›²Şć₣þ=È¼aÈŠ=−œ˝œ¼ć=ğÜœĆıÈŞć=pÆ₣İĆı=þœ¼ćœ=›Ý›Ý›Ð=¼œ=Û²Áœ²Á=¼ćœşœŞć›²˝=˝ÌÐ²œİ˝È×¼ćĆı=Û›þpÆ₣
=˝È¼ć=Èˇğ⁄=π‘›þÈ¼ćœ¹=ˇÈÜ=þ„ğÈþ=−œ˝ğ⁄=Ûœ¼ć=¼r=›¼ïœÈÐ¼ć=şÚ›«§=Ćğ⁄=ÈŞ₣²=ÛœŽ=₣ÁœÈğ›¼ćŞćœ=Ûœ¼œ¼ć=¼Ü=₣Ćœ₣œ¼ćÌ=ĆÈŞć=›½È¼ć=
˘ÈşÈš⁄=˘₣²=¼Çþœ›i~˝=›¼ïœÈÐ¼ć=şþ˝Â¼œþÂœI=‰¼Wœ›²˝=şþÁ=π‘œ\ğ=şœ›ĆþÁ=¾œĞœŞć=¼ćœÈŠğ=˝œ¼ćş²=þ„Èğ=¹È¼ć›šÈğ²⁄=ˇ¾Ì¼ć=₣
²È²¼ć=π‘ÈŞćœŽ²Iπ‘ÈŞćœŽ²=¼ÚĆj¼ć=Û∑i×ÂÚ›«§¼ćJJJ=
tÉ=åÉÉÇ=~=ãçêÉ=ÜáÖÜ¥ãáåÇÉÇ=çêáÉåí~íáçå=~åÇ=~=ÇÉÉéÉê=áåëáÖÜíI=ïÜáÅÜ=f=ãáëë=áå=ã~åó=êÉëÉ~êÅ
ÜÉëK=iáÑÉ=áë=~=ãáê~ÅäÉ=ÄÉóçåÇ=çìê=ÅçãéêÉÜÉåëáçåI=~åÇ=ïÉ=ëÜçìäÇ=êÉîÉêÉåÅÉ=áí=ÉîÉå=ïÜÉ
êÉ=ïÉ=Ü~îÉ=íç=ëíêìÖÖäÉ=~Ö~áåëí=áí£==
˛¼ćþ¼ć=›Ć₣¼œÈĆ¼ć=₣þ²=ŁÜ=ŁÜ=İë=è²Èþ=³œ˚Şćœ¼ć=ş₣Şć=˘ÈşÈš⁄=ş₣Şć=˘ÈşÈš=raş=›½È¼ć=³œ˚Şćœ¼ćI=þœ=²œ=ĆÈğ=₣œ²„Ğ=˘₣²=È¼›
ĆÈş›¼=›Ć₣¼œÈĆ=¨þ=›¼¨þ=ĆÈ¼⁄=π‘˝Ú›þ¼ć=³È¨I=₣œ²„„ÈĞ¼ć=³È¨˚=˘₣²=ş₣√¬ŞćÌ=ˇÈ¼ĞÞœ=Ûœ×ÈİÂ¼ć=˝−œI=ƒ∫¼ćÞ=˝›¼ćÈŞć=›×Èğ²⁄ 
ÈİĞ=Û²„È_š×=ØqÜÉ=líÜÉê=ÄçåÇ∞=⁄=˝›¼=¼ć¼œÐÂ=J˘¼ć=ØäÉëë=íê~îÉäÉÇ=Äó∞=˘¼ć=ÈŞ²=şÖœ²=˝¼ćÈš²⁄=›˝=Š₣Ê˝œ¼ć=π‘ªΩ⁄=Û



œİ†œŽ›²þ=›w¹œ›¼¾jÆ=ŽÌ¼²=³È−¼ć=›²õŞćþœI=Ûœ¼œ¼ć=Û›²õŞćþœ¼ć=₣þ²=ˇ¾Ì¼ćŽÌ¼²=×İÂÈ²¼ć=˝−œ=¼ÈğÈš²⁄=¼ÈğÈš²=¾›¼ĞÁÈþ
¼ć=˝−œ⁄=˘ş¼=Èğ˛œ¼ć=³¼ć=Łœþ=π‘›þŁœÈþ¼ć=³¼ć=È˝₣²=ĆÈ¼=₣œ²„ÈĞ¼ć=₣œ²„ĞÌ=³−=ĆaœÐœ⁄={åþ=Ýıá≈›þ¼ć=₣jþœŞć=È¼şœ₣œğ=³È−=³È−=
ŠğÈþ=›ˇÈŞć=ŽÌ¼²È˝Ćı=Û›²›õþ=˝È¼ć=Èþœğœû=²œ›˝=›¼˝®=şœ¹²=˝È¼ć=³Ú›−¼Ì¼ć=ƒ∏œ›ŞćnÈ˝=¼ć¨œ=˝¼ćœ⁄=¼ćœÈŠğ=˝œ¼ćş²=›¼Wœ²Ì=şœ›
Ć›þÁ˝⁄=›þ›²Ćı=³œÈ¼ć²=ˇ¾Ì¼ć=ŽÌ¼²=şÔ˝ÐÈ˝=šàĆœ¼ćœ=‰¼Wœ›²˝=π‘ÈŞćœˇÈ˝=Û²¼×Á=şœ›ĆþÁ=¾œĞœŞć=È₣Èğ=¹¼ćÈþ⁄=ş¼Âpˇœ₣Ì=ÈşĆı
=Ûœİœ¼ć³È−=Û²„şÖœÈ²=Ýıw„u=˝¼ćÈþ=ÈŠÈŞć›šÈğ²⁄=
We stand now where two roads diverge. But unlike the roads in Robert Frost’s Familiar poem, 
they are not equally fair. The road we have long been traveling is deceptively easy, a smooth 
superhighway on which we progress with great speed, but at its end lies disaster, The other form 
of the road – the one ‘less traveled by’ –offers our last, our only chance to each a destination that 
assures the preservation of our earth.==
˘þ=¼Ü=₣œÈ³¼ć=³›¼ćÈ¼İ=×›ğÈğ¼ć=₣þ²=ÈŠœ˛=˛„Èğ=È×˚Şćœ=ˇ¦i∏›Ð¼ć=ÈİĞ¾œÈˇ=˘þ=ˇ¾Ì¼ć=π‘þÁÈŞć¼ć=şÈL=şœ¼ć˝−œ=ÈŞ²=¼ğÈš²⁄=ş
þÁ{«§œ¼ćœ=ÈŞ₣²=¼Èğ²=˘₣²=þÌ Ã̈=Û²„şÖœ²=˘È²=›×ğI=Şœ=Û²„¾¼=›×ÈŞćĆı=È¼œžœ=ŞœŞć⁄=˝þ=³›¼ćşÔ˛Áœ²=›×Èğ²I=›₣›ğÈŞć=›×Èğ²=²œ
²œ=şÈþÁ¼ć=şœ›¼ć⁄=˘˝−œ˚=¼ÈğÈš²=Şœ=ŁÈÐ=›ˇÈŞćÈšI=›¼³×=˘₣²=ÛœşÈþ=³œÈ¼ć=JJ=ş¼Ćı=şþþœ¼ć=şÈL=şœ¹œ¼ćÞ=₣œ²„ĞÈ˝=Žœ²œÈþ=
ĆÈ¼⁄=È¾È¼=È×˛Èþ=ĆÈ¼=¾„Èğ¼ć=È−È˝=È˝₣²=¾œÈ¼=Ûœ₣¼ćœ=›İ¨œ=ˇ¦ĆÞ=˝¼ć¼⁄=π‘ÈŞćœˇ=˝¼ć¼=şþþœ¼ć=şœ¹²œÈ˝I=›ƒ∏›þÈŞœˇÁ=³›¼ćÈ¼
İ=ŽÌ¼²³È−¼ć=şÖœÈ²⁄ 
şþþœ¼ć=şœ¹²œŞć=›²È¼›×þ=π‘œÈÞ¼ć=şÔÈŞœˇ=×¼ć˝œ¼ć=ĆŞć⁄=³Ú›−¼Ì¼ć=Ûœ¼œşƒ∏Èğ¼ć=›¼³„ğ=İ›jÆ¼ć=π‘›þ=öuœI=²√¯þœ=π‘×İÂÈ²¼ć=π‘ÈŞćœŽ
²=ĆŞć⁄=‰²›þ˝=ŽÌ¼²₣„˛Ì=₣ÒğÁÈ¼œ¹=šœÜœ=˘₣²=›²È¼×²=˝˛²˚=şó¼³¼ć=²Şć⁄=›¼Wœ²Ì=π‘Ş„›jÆ›¼×È×¼ć=¾„Èğ=ÈˇÈğ=ŠğÈ¼=²œI=π‘ÈŞćœ
ˇ=şœ½ğÁĆı=¼Ü=şœ½ğÁ⁄=π‘ÈŞćœˇÈ˝=ş„π‘Ş„jÆ=˝¼ćÈþ=ĆÈğI=₣œ²›¼˝I=‰¼Wœ›²˝I=Ûœ¹Áœ›o˝=şþÁ=ş√¬Öþœ¼ć=ş₣√¬ŞćÌ=×Ú›«§=È−È˝=¼ÚĆj
¼ć=π‘œÞI=ŽÜ=ŽÌ¼ŽˇþÈ˝=È×˛Èþ=ĆÈ¼⁄=ĆH×ÈŞć=ƒ∏œ²=›×Èþ=ĆÈ¼⁄=ş√∫œ²=Žœ²œÈ²œ=ĆÈ¼=þœÈ×¼ć=³œ¼ćƒ³›¼ć˝=şjœ=˚=İÚÿğœÈ˝⁄=Ş›×˚=
ş›þÁĆı=ş√∫œ²=Žœ²œÈ²œ=ĆŞćI=þœĆÈğ=›²õŞć=ŁÐÈ¼=²œ⁄=˘₣²=È˝œÈ²œ=π‘ÈŞćœˇ=Şœ=π‘œ−›₣˝=²√¯þœÐ„˝„˚=π‘˝œİ=˝¼ćÈþ=¾„Èğ=ŞœÈ¼⁄=Şœ=È
−È˝ÛœşÈ¼=¼r=›¼³ŞÂŞć⁄=π‘œŞć=ÈİĞ=˝−œ¼ć=ş„¼ć›ÐÈ˝=ÈŞ²=¹›¼ćÈŞć=›×ÈŞćÈš²⁄=ƒ∫¼ćÞ=˝›¼ćÈŞć=›×È_š²=ŽÌ¼È²¼ć=Û²∑i=ŽÌ¼²=şóœ¼²œ⁄=
£Éñíê~çêÇáå~êó=Å~é~ÅáíáÉë=çÑ=äáÑÉ=Ü~îÉ=ÄÉÉå=áÖåçêÉÇ=Äó=íÜÉ=éê~ÅíáíáçåÉêë=çÑ=íÜÉ=ÅÜÉ
ãáÅ~ä=Åçåíêçä=ïÜç=Ü~îÉ=ÄêçìÖÜí=íç=íÜÉáê=í~ëâ=åç=ØÜáÖÜ=ãáåÇÉÇ=çêáÉåí~íáçå∞=åç=Üìãáäáíó=ÄÉ
ÑçêÉ=íÜÉ=î~ëí=ÑçêÅÉë=ïáíÜ=ïÜáÅÜ=íÜÉó=í~ãéÉêK=
π‘˝Ú›þ¼ć=Û›∑ƒn=˚=¾œ¼ćşœ₣Á=¼ć¨œ=˝¼ćœ=›¼WœÈ²¼ć=×œ›Şćn⁄=³›¼ćÈ¼İ=›¼³ŞÂŞć=˝þ=¼r=ÛŁÐ²=ŁÐœÈþ=³œÈ¼ć=þœ¼ć=×›ğğ=şœĆıÈğhÐ›ƒñ
Ô⁄=¼ćœÈŠğ=˝œ¼ćş²=¼ş„Ö¼ćœ¼ć=π‘œÞ=π‘›þ₣œ¼ć=π‘þÁ¨=›¼Wœ²=ŠŠÂœŞć=Şœ¼ćœ=Ş„jÆ=È²Ćı=þœÈ×¼ćÈ˝˚=ƒ¬þÓƒ¡ÒþÂ=ÝısÌ³²œŞć=Ş„jÆ=˝È¼ć›šÈğ²⁄
=Ûœ¹„›²˝=³›¼ćÈ¼İ=ÛœÈàœğ²È˝=ş¼Âpˇœ₣Ì=˝È¼ć=þ„ğÈþ=şœĆıÈğhÐ=›ƒñÔ=J˘¼ć=¾Ò›₣˝œ=ÈŞ²=Û›¾¾œ¼È˝¼ć=₣þ²⁄=˛„¼=¼Ü=₣œÈ³¼ć=³
›¼ćÈ¼İ=ÈŠþ²œ¼ć=²þ„²=ÛœÈğœ⁄ 
˘þ=¼Ü=₣œÈ²¼ć=›¼³×=şÔÈ˝þ=Žœ›²ÈŞć=›×Èğ²=¼ćœÈŠğ=˝œ¼ćş²⁄=Ş„›jÆI=¼„›u=ĆH×Şć=Ûœ¼ć=þ−Á¼ćœ›İÈþ=¾¼ć³„¼ć=›×=şœĆıÈğhÐ=›ƒñÔ=JÈ˝
=ş›þÁĆı=›˝=ŽÌ¼È²=ˇ¦ĆÞ=˝È¼ć›š=Ûœ₣¼ćœ⁄=ÈŞ˝−œ=Ø›šá≈³pœ¼ğÌ∞=›˝Ô¼œ=Øƒ∫Ú›þ¼ć=È¼ć˛œ∞¼ć=È¨Èp˚=ş₣œ²=π‘ÈŞœŽÁ⁄ 
Ş›×=ş›þÁĆı=ˇ¦ĆÞ=˝¼ćþœ₣I=þœĆÈğ=›˝=˘Ćı=Èş›×²=‰×›²˝=şÔ¼œÈ×=˘₣²=˛¼¼ć=È¼¼ćþ’=ÈŞ₣²Ðœ=›ÝÈş√¬¼ć=NNI=NVVVI=Ð»œ¶=Û½=Ćı›
}Şćœ=Žœ›²ÈŞć›šğ⁄=˘þ›×È²=È¼œ¹ĆŞć=þœĆıI=NVSO=È−È˝=NVVVI=¾œ¼ćÈþ=ØCentre to ban 18 
pesticides’=˛¼¼ć=ĆŞć⁄=±qÜÉ=dçîÉêåãÉåí=áë=áå=íÜÉ=éêçÅÉëë=çÑ=Ä~ååáåÖ=NU=éÉëíáÅáÇÉë=ïáíÜ=ìåÇÉë
áê~ÄäÉ=äçåÖ=íÉêã=ÉÑÑÉÅíëK≤=¼Ü=È×›¼ćÈþ=ĆÈğ˚=¾„ğ=¼„žÈþ=Ûœ¼ćó=˝È¼ć›š⁄=şÔ¼œ×³Èp=˘₣²˚=Èğ˛œ=ĆÈŞć›šğ=ÈŞI=
of the 150 pesticides in use in the country, the centre had already banned 20 including DDT and 
BHC known as 
GamaxynI=í~âáåÖ=áåíç=ÅçåëáÇÉê~íáçå=íÜÉ=áää=¥ÉÑÑÉÅí=çå=íÜÉ=ëçáä=~åÇ=çíÜÉê=Äáç=¥=çêÖ~å
áëãë£==
ÛœÈ₣›¼ć˝œ¼ć=₣þ²=Û›þ=Ýıá≈þ=È×ÈİI=₣œ²„Ğ=¾Ò›₣=³›¼ćÈ¼İ=›¼³ŞÂÈŞć¼ć=₣þ²=π‘þÁ¨=ŁÐ²œ=È−È˝=›İ›¨þ=ĆÈŞćI=¼r=¼Ü=¼Ü=¼aœ¹=›²₣Âœ
Þ=π‘œŞć=¼Ö=˝È¼ć=È×˚Şćœ=ĆÈŞćÈš⁄=π‘˝Ú›þ=³›¼ćÈ¼İ=˚=₣œ²„ÈĞ¼ć=šà=›¼²«§=˝È¼ć=È×Şć=˘₣²=Û›þ˝œŞć=²×Ì=¼aœ¹C›ğÈ˝=›²›¼Ü=³›¼ćÈ¼İ
=ŽÌ¼²=şÔƒÚ∆›þ¼ć=³›¼ć³i∏Ì=¼ğÈþĆı=ĆÈŞćÈš⁄=¼Ü=¾„Èğ¼ć=₣œèğ=CÞÈš=¼ÚĆj¼ć=₣œ²„Ğ⁄=π‘Ş„›jÆ=˚=³›¼ć˝®²œ=›₣Èğ›₣Èİ=›²›¼Ü=ŽÌ¼²=
şÔƒÚ∆›þ=ˇÈÜ=þ„ğÈ¼=˘₣²=ÛœİœĆı=˝¼ćœ=ĆÈŞć=−œÈ˝⁄=›˝Å=¼œ∑ƒÈ¼=˘₣²Ðœ=π‘œŞćĆı=ŁÈÐ=²œ⁄=Žğ=J=¼aœ¹I=²×Ì=J=¼aœ¹=›²ÈŞć=³›¼ćÈ¼İ=›¼þ
È˝Â¼ć=˚=ÛœÈàœğÈ²¼ć=¹œ¼ćœ=È²È₣Èš=¾œ¼ćÈþ˚⁄=›¼³ŞÂ∑ƒ=₣œ²„Ğ=˘˝=ˇğœ=ŽÈğ=×aœ›ÜÈŞć=ş₣È¼þ=π‘›þ¼œ×=Žœ›²ÈŞćÈšû=π‘›þÈ¼×²=şœ›
ĆþÁ=π‘›þ¼œÈ×=Èşœ_Šœ¼ć=ĆÈŞćÈš⁄=³›¼ćÈ¼İ=ÛœÈàœğ²=¼ÚĆj¼ć=¼ćHÈ³=È×˛œ=›×ÈŞćÈš⁄=
æ=
⁄⁄=³aœŠ=⁄⁄=



¼rŽ²=›Ćþ=J=×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝ=
NVVV⁄=¾œ¼ćÈþ¼ć=²₣Â×œ⁄=Žğ›ş›Ö=È−È˝=È²Í˝œŞć=ÈŞÈþ=ÈŞÈþI=˚³œÈ¼ć¼ć=³œĆœÈÜ=×aœ›ÜÈŞćI=×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝ=˘¼ć=Èğ›˛˝œ=Û≠Ö
›þ=¼ćœŞć=ÈĆÈş›šÈğ²⁄=ÈĆÈş›šÈğ²=˛„¼=ÈŽœÈ¼ć=JJJ=Øf=ëíççÇ=çå=~=Üáää=~åÇ=ä~ìÖÜÉÇ=çìí=äçìÇK∞= 
›¼ˇþ=π‘œŞć=×İ=¼š¼ć=¹È¼ć=˘Ćı=²₣Â×œ=¼aœ¹=π‘˝È®¼ć=˝œŽ=ĆŞć⁄=²₣Â×œ=şœˇ¼ć=³›¼ć˝®²œ=˘¼Ô=ş×Âœ¼ć=şÈ¼ćœ¼¼ć=³›¼ć˝®²œI=˘Ćı=¼ÚĆj¼ć=
π‘˝È®¼ć=›¼›İ«§=ÛL⁄=³Ú›−¼Ì¼ć=Û²Áþ₣=¼ÚĆÊ=π‘˝®=˘˛²=¼Ü=¼aœ¹=J=˘¼ć=˛¼ćŠ=ĆÈ¼=π‘œŞć=Ûœ˝œİÈšaœŞćœ=JJ=Ûœ²„₣œ›²˝=OMIMMM=È˝œ
›Ð=È−È˝=OOIMMM=È˝œ›Ð=Ðœ˝œ⁄=¼ğœ=ĆÈ_šI=›¼ˇþ=³Zœİ=¼šÈ¼ć=¾œ¼ćÈþ=π‘œŞć=PSMM=¼aœ¹=›²₣ÂœÞ=˝¼ćÈþ=π‘œŞć=UMIMMM=È˝œ›Ð=Ðœ
˝œ=˛¼ćŠ=ĆÈŞćÈš⁄=È×˛Èþ=ĆŞć=Ûœ²„³œ›þ˝=ğœÈ¾¼ć=¨›þŞćœ²⁄=³›¼ćÈ¼İ=˛œÈþ¼ć=þ−Á⁄=˘Ćış¼=π‘˝È®¼ć=¼ćH³œŞćÈÞ=ğ¨=ğ¨=₣œ²„ÈĞ¼ćI=
Ûœ›×¼œşÌ=ŽˇÈþ¼ć=›šá≈₣Òğ=Ć˚Şćœ¼ć=ŁÐ²œ⁄=¼²¾Ò›₣I=π‘œ˝Ú›þ˝=π‘Žœ›þ¼ć=›¼²›«§¼ć=˝−œ⁄=₣œ²„ÈĞ¼ć=ÝıÈ_šÈ×¼ć=þ−Á=›×ÈŞćÈš²=Û≠Ö›þ
JJJ 
India has 3600 big dams – they have devoured 50 million people already. 
Silently.=kçï=áí∞ë=íÜÉ=íìêå=çÑ=k~êã~Ç~K==
›¼³ŞÂÈŞć=₣œ²„Ğ=J=π‘˝Ú›þ=³›¼ćÈ¼İ=šàĆœ¼ćœ=ĆŞć⁄=Ûœ¼ć=›šá≈›¾á≈=ĆÈŞć=ŞœŞć=Ş„ˇ=Ş„ˇ=¹È¼ć=ˇÈÜ=˚ðœI=¾Ò›₣=J=ƒ∏œ²ÌŞć=₣œ²„Ğ=J=˝₣ÂšÈà¼ć=
›p₣œ›p˝=ş₣œŽŽÌ¼²⁄=˘˝Ž²=şœ›Ć›þÁ˝I=ş½ğ=şœ›ĆþÁ=˝₣ÌÂ=JJ=²₣Â×œ=ÛœÈàœğÈ²¼ć=›˝=˘¼Ô=È˝²=Žœ²Èþ=ÈŠÈŞćÈš²⁄=Žœ²Èþ=Èþœ
=³œ¼ćÈþ²ĆıJJ=˝þ=¼ć˝È₣¼ć=Žœ²œÂğI=›¼ćÈ³œÐÂI=›¾›Ý˚=›½ô∫=J=þ−Á›Šp=È¼İ=›˝š„=³p=J=³›p˝œ=³„›∑ƒ˝œ˚=¼ćÈŞćÈšû=ÛœÈš=ĆıhÐœ¼ćÈ²ÐI=
þ−Áş₣Ò{⁄=›˝Å=›þ›²=›²ÈŽ=π‘þÁ¨=³›¼ćÈ¼Èİ=˘ÈşI=È×˛Èš²I=Žœ²Èš²⁄=¼„›u=J=ĆH×Şć=›×ÈŞć=¼„žÈþ=ÈŠ«§œ=˝È¼ćÈš²⁄=›²õŞćĆı=þ−Á=È×
È˛Èš²=³ÈÜ˚Èš²⁄=˘Ćı=ş¼=›¾›j=˝È¼ć=₣œ²„ÈĞ¼ć=˝−œ=¼ğÈþ=›ˇÈŞć=₣œ²„ÈĞ¼ć=şÈL=˝−œ¼œþÂœ=¼ÈğÈš²⁄=Û›¾WþœŞć=İ›jÆğœ¾=˝È¼ćI
=ƒ¬_šà=J=π‘œ\ğ=¾œĞœŞć=þ−ÁÈ˝=J=×ÚİÁÈ˝I=˝−˝þœÈ˝=şœ›ĆÈþÁ=ÝıjÌÞÂ=˝È¼ćÈš²⁄=şÚ›«§=˝È¼ćÈš²=˘₣²=˘˝=¼Á›þpÆ›₣=π‘›þÈ¼×²=şœ›
ĆþÁ⁄=Şœ=³ÜÈğ=È¼İ=¾œ¼œŞć⁄=¼ÚĆj¼ć=₣œ²„ÈĞ¼ć=ÈŠþ²œ=˘¼Ô=₣²şÔÈŞœˇ=Ûœ˝ĞÂÞ=˝¼ćÈþ=›²õŞćĆı=ş₣−Â=ĆŞć⁄=˘₣²=˘˝›Ð=ş₣Úu=₣²=›
²ÈŞć=›þ›²=²₣Â×œ¼ć=ÛàÈ¼ć=π‘È¼İ=˝¼ćÈþ=È³È¼ćÈš²I=ŞœÈ˝=›þ›²=¼ÈğÈš²=Curiosity⁄þÈ¼=˘₣²=Ûœˇ¦ÈĆ=şÚ›«§İÌğ=È˛aœŽœ˛„a›Ž=¼ğÈ
þĆı=ĆŞć⁄=¼Ü=³›¼ćö₣=˝È¼ćI=þ−ÁÈ˝=π‘œÞ¼∑i=˝È¼ćÈš²⁄=Š₣Ê˝œ¼ć=ˇœ−œ=ˇÈ×Á⁄=₣œ²„Ğ=ÈŽÈ²Èš=¼aœ¹=₣œ²„ÈĞ¼ć=ŽÈ²ÁI=²œ›˝=₣œ²„ÈĞ¼ć=›¼
³È¨=ŠÈğ=ŞœÈ_š=¾„ğ=³›¼ć˝®²œ¼ć=³›¼ćŠœğ²œŞć⁄=›˝=¨þ=³›¼ćÈ¼İ=›¼³×È˝=ÈÝÈ˝=Ûœ²È¼⁄=Šœ¼ć³œÈİ¼ć=ƒ∏œŞćÌ=³›¼ć¼þÂ²=›˝=π‘˝Ú›þ=
³›¼ćÈ¼İ=₣œ²„ÈĞ¼ć=ˇÚĆ¼œÞÌÈ˝=›¼²«§=˝È¼ć=È×È¼⁄=NVVVI=È₣=₣œÈş=˘˝›Ð=ĆıÔÈ¼ć›Ž=Žœ²ÂœÈğ=Ø×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝ∞=π‘_š×=›²¼Ö=¼ćHÈ
³=π‘˝œ›İþ=ĆŞć⁄=³È¼ć=ˇ¦i∏œ˝œÈ¼ć=È¼›¼ćÈŞćÈš⁄=şœ√ñ›þ˝˝œÈğ=˘₣²=˘˝›Ð=π‘›þÈ¼×²=şœ›ĆþÁ=˛„¼=È¼›İ=ĆŞć›²⁄=È×Èİ=J=›¼È×Èİ=Èğ
˛œ›Ð=π‘˝œ›İþ=Ć¼œ¼ć=π‘œŞć=şÈL=şÈL=şœÜœ=È½ÈğÈš⁄=ÛœÈğœŠ²œ=ĆÈŞćÈš⁄=³È¨=J=›¼³È¨=Èğ˛œ=ĆÈŞćÈš⁄=₣þœ₣þ=π‘˝œ›İþ=ĆÈŞćÈš⁄
=˘₣²›˝=ÈşĆı=Žœ²Âœğ›ÐÈþĆı=˝œšœ˝œ›š=ş₣ÈŞć=≥Ž„ğœĆıI=NVVVµ=Èğ˛œ›ÐÈ˝=È˝Ñ=˝È¼ć=şÔÈŞœŽ²˚=È¼›¼ćÈŞćÈš⁄=π‘þ„Áj¼ćI=ş˚Şćœğ=
Ž¼œ¼JJJ=˘þ=›˝š„=ĆÈŞćÈš⁄=Èğ˛œ›ÐÈ˝=È˝Ñ=˝È¼ć⁄=³›¼ćÈ¼İ›¼×I=³›¼ćÈ¼İ˝₣ÌÂI=π‘ÈŞćœˇ›¼×I=şœ›Ć›þÁ˝I=›İ®ÌI=Ûœ¼œ¼ć=şœ¹œ¼ćÞ=₣œ²„
ÈĞ¼ć˚=×Ú›«§=Ûœ˝ĞÂÞ=˝È¼ćÈš²=Û≠Ö›þþaœ¼ć=×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝ=›×ÈŞć⁄=ş¼=È−È˝=¼Ü=˝−œ=˘þ˝œğ=¾œşœ=¾œşœ=˘˝Ðœ=¹Áœ²=J=¹œ¼ć
Þœ=ŠÈğ=Ûœş›šğ=²₣Â×œ=›²ÈŞć=JJ=þœ¼ć=¼r=ş₣œ¹œ²=˝È¼ćÈš²=ÈŽÈ²=¼„Èž=þ−Á=ŠŞćÈ²=şœ›ĆÈþÁ=¼ćH³=›×ÈŞć⁄=×¼ć˝œ¼ć=›šğ=˘₣²=˘˝›Ð=
˝œÈŽ¼ćû=Şœ=²×Ì¼ć=˝−œ=¼ğÈ¼I=¼ğÈ¼=²×Ì¼ć=ŽÌ¼²I=²×ÌÈ˝=›ŁÈ¼ć=ŽÌ¼²˝−œ¼ć=şÔ¼œ×⁄=²×Ì¼ć=¼aœÈ¹¼ć=˝−œ⁄=þœ¼ć=¾œÈğœJ=₣à⁄=¼aœ¹=›
ŁÈ¼ć=ŁÈÐ=Şœ˚Şćœ=³›¼ćÈ¼İ=›¼³ŞÂÈŞć¼ć=²œ²œ²=þ−Á⁄=π‘œ˝Ú›þ˝=¾œ¼ćşœÈ₣Á¼ć=¨›þ⁄=ˇ¦œ₣=ş₣œŽ=›¼²È«§¼ć=²œ²œ=şÔ¼œ×=Ûœ¼ć=˙›Ćşœ›ş
˝=¾„ğpå›Ð¼ć=›¼≠Èu=È˝²=˘Ćı=³›¼ćÈ¼İ=ÛœÈàœğ²⁄=˘þş¼=›˝š„=›²ÈŞćĆı=ˇÈÜ=ÝıÈðÈš=Èğ˛œ›Ð⁄=˘˝−œ˚=¼ğœ¼ć=ÈŞI=˘˝Ž²=Ûœ¹„›²
˝=¾œ¼ćþÌŞć=Èğ˛È˝¼ć=˘₣²=ĆıÔÈ¼ć›Ž=π‘›þÈ¼×²=¹aœÈŠ¼ć=şœ›ĆþÁ=¾œĞœ˚=ŞÈ−«§=ÛœaÐşaœÈÐœ⁄=ş¼ćœş›¼ćI=È¼œ¹ˇ₣Á˚=ĆŞć⁄=›¼²ÁœÈş=È˝œ
−œ˚=šà=J=³þ²=ŁÈÐ›²⁄=π‘Ş„›jÆ=›¼Wœ²=J=şÔpÆœ∑i=˝œÈŽ=˘Ćı˝œŽ=ŞÈ−«§=C≠Èn¼ć⁄=π‘œŞć=›¼¼ćğ=¼ğœ=ŠÈğ⁄=˝œ¼ćÞ=π‘›þ›•þ=şœ›Ć›þ
ÁÈ˝¼ćœI=Û∑iþ=¾œ¼ćÈþI=È˝œ−œ˚=³›¼ćÈ¼İ=›¼ïœÐ=¼œ=π‘Ş„›jÆ=şÔ˝ÈÐ¼ć=π‘ÈªΩ=Èþ₣²¾œÈ¼=₣È²œÈŞœˇ=›²ÈŞć=˘›ˇÈŞć=ÛœÈş²=²œ⁄=³È¨=J=›
¼³È¨=ÈŞ₣²=ÈĆœ˝=²œI=È˝²I=Ş„›jÆ=˚=ĆH×ÈŞć¼ć=˝ğ₣=›²ÈŞć⁄ 
Ûœˇœ₣Ì=›×È²=³›¼ćÈ¼İ=ŠŠÂœÈ˝=¼r=₣œ²„ÈĞ¼ć=›²˝Ð¼þÌÂ=˝È¼ć=ˇÈÜ=Èþœğœ¼ć=ƒ¬πΩ=È×˛œ=ĆÈ_š⁄=¾œ¼œ=ĆÈ_š=³›¼ćÈ¼İ=şÈÈŠþ²þœÈ˝¼r¹œ
=˝¼ćÈþ=˘È˝=şœ›ĆþÁ=J=şÔƒÚ∆›þ¼ć=₣œ²„Ğ=›Š∑iœ=³È−¼ć=›₣ğÈ²I=ŽÌ¼²=J=˙˝Á=şœ¹²œÈ˝=˘›ˇÈŞć=È×È¼²⁄=¾œ¼ćþ=˘˛²=²œ²œ²=ş₣şÁœ¼ćş
œ₣È²⁄=˘˝›×È˝={åþ=Ýıá≈Şć²=ğ¨Á=Ûœ¼ć=˘˝›×È˝=³›¼ćÈ¼İ=şÔ¼ć¨Þ⁄=ˇ¦œ₣=ş₣œŽÈ˝=şŠğœ›Şćþ=˝¼ćœI=²ˇ¼ć=Û›þ=J=²ˇ¼ćÈ˝=›²Şći~Þ
=˝¼ćœ⁄=˘˝›×È˝=×œ›¼ć{I=¾Ò›₣Š„Áþ=ĆÈŞć=Şœ˚Şćœ=₣œ²„ÈĞ¼ć=×ğI=Ł²=ÛÖ˝œ¼ć=ž„³›ÜI=Ûœþ†I=₣Ćœ₣œ¼ćÌI=Û›İ¨œI=³œõœþÁ=¹aœÈŠ¼ć=›¼ğœ›
şþœ¼ć=Ćœþšœ›²I=È₣›˝=ŽÌ¼²=J=Şœ³È²¼ć=›w¹œˇ¦∑ƒ=şÔƒÚ∆›þ=¼œ=Û³şÔƒÚ∆›þ⁄=¹²Ì=Ûœ¼ć˚=¹²È˝=ğ„ðÈþ=ŠœŞć⁄=ĆœŽœ¼ć=ĆœŽœ¼ć=È˝œ›Ð=Ðœ
˝œ¼ć=¼aœ¹=π‘˝®=₣œÈ²I=›˝š„=₣œ²„ÈĞ¼ć=˚=π‘›þ•œÈ²¼ć=þœÊ¨œ›²˝=Û−Â=ğœ¾⁄=ÝıaŠ„=ĆÈŞćI=ƒ¡Ìþ=ĆÈŞ=˚ðœ=Ûƒ¬œ¾œ›¼˝=¹È²¼ć=Ýıôøœş⁄=˘₣
²=ÝıôøœÈşşœ›₣ğ=Ć²=¼ćœŽ²Ì›þ˝=×Èğ¼ćœI=þœÈ×¼ć=šœŞćœŞć=ˇÈÜ=˚ðœ=₣œ›½Şćœ=¼ćœŽ⁄=ğ„Èð¼ć=₣œÈğ¼ć=₣œŠœŞć⁄=ŠœÈĞ¼ć=Ž›₣Èþ=˝þ=Žğ=˘
ğI=˘ğ=˝þ=Èğœ²œ=Žğ⁄=²×Ì¼ć=Û¼¼œ›Ć˝œŞć=²œ¼Áþœ=˝þ=˝₣ğ⁄=²×Ì¼ć=ÛœŁœþĆı=¼œ=˝þ=Ćğ⁄=ş›þÁĆı=˝þ=˛¼ćÈŠ¼ć=›¼›²₣ÈŞć=˝þ=ğœ
¾=ĆğI=şœ¹œ¼ćÞ=ˇ¦œÈ₣¼ć=₣œ²„ÈĞ¼ć=ÛœŁœÈþ¼ć=˛¼¼ć=³œ−„È¼ćI=ðœdœ=Û›½ş=ŁÈ¼ćI=Ûœ˝œİŠ„√¬Ì=Û^œ›ğ˝œŞćI=¼œşœ=³œŞć=²œ⁄=ƒ∏œ²=³œŞć=²œ=
₣œ²„ÈĞ¼ć=¹q›²I=₣œ²„ĞÌ³›¼ć˝®²œ⁄ 



ÛœŽ=˛„¼=π‘œş›L˝=₣È²=ĆŞćI=ØþÈ¼=³Z¾Òþ¼Ö²˝¼ć=ĆıÑŽœğ∞⁄=Şœ=›šğ=Øş˝Èğ¼ć=ˇœ²∞=₣„jÆ¹œ¼ćœŞć⁄=þœĆı=ÈŞ²=ĆœÈÜ=ĆœÈÜ=¼„›žÈŞć=›
×ÈŞć=ŞœŞć=þœ¼ć=₣₣Â¼ć=¼œÞÌÈ˝⁄=¼ć¼ÌÑ²œ−=þaœ¼ć=˘˝œ∑i=›²Žƒ¬=³ôøÌŽÌ¼È²I=Ø›šá≈³pœ¼ğÌ∞=³ŞÂœÈŞć=ˇ¦œÈ₣¼ćI=²×Ì¼ć=ş₣œŽ›Šp=³ŞÂÈ¼¨Þ
=˝È¼ć›šÈğ²⁄=þaœ¼ć=³pşœ›ĆþÁ=¹œ¼ćœŞćI=₣œ²„ÈĞ¼ć=˝−œI=›¼ª…³›¼ćÈ¼İ=şÔ¼œ×¼ćœ›İ=½„Èğ=½Èğ=Ûœ₣œÈ×¼ć=³„›«§=Ş„›ˇÈŞć›šğ⁄=ş₣şœ₣›Şć
˝=˝œÈğĆı=Ø³Z¾ÒÈþ¼ć=ÝœŞć›¼ć∞J¼ć=₣þ²=³›¼ćÈ¼İ=›¼Wœ²=J=şœ›ĆþÁ=Ûœ₣œÈ×¼ć=Šœ¼ć³œİI=Ýı¹qÂœ˝œİÈ˝=ÈŠþ²œ¼ć=²œˇœÈğ=˘È²=˚=›×ÈŞ
ć›šğ⁄=›šá≈³pœ¼ğÌJ¼ć=ş₣Şć=È−È˝Ćı=¼š¼ć=¼š¼ć=Ø³ôøÌ=ŽÌ¼È²¼ć=ˇ®∞=¼œ∑ƒÈ¼¼ć=³›¼ć³ÒÞÂþœŞć=Ûœ₣œÈ×¼ć=ŽÌ¼²ŞœpœŞć=˘È²=›×ÈŞć›šÈğ²
⁄=¼Èğ˚Ïš²I=Ø˘˝ş₣Şć=Ł„È¼ć=È¼›ÜÈŞć›š=¼œÔğœ¼ć=²×ÌÈþ=²×ÌÈþI=È×È˛›š=¼œÔğœ¼ć=³ôøÌ¼ć=›¼›Šp=ŽÌ¼²˝−œ∞⁄=˘Ćı=ÈŞ=ş›Ćþn¼ć=×Ú›«§I
=È³Í≠ÈĞ¼ć=₣þ²=³›¼ćÈ¼«§²ÌÈ˝=È×˛œ¼ć=Žœ²œ¼ć=π‘¼ğ=Ćı_šœI=˘Èþ=ÛœÈš=›¼¼ćğ=¼œÔğœŞć=³ôøÌ¼ć=›¼›Šp=ŽÌ¼²˝−œ∞⁄=›˝Å=³›¼ćÈ¼İ=³›
¼ćÈ¼«§²Ì¼ć=˝−œ=¼ğÈþ=ÈˇÈğ=₣œ²„ĞÈ˝=Žœ²œÈþ=ÈˇÈğ=˘₣²=³›¼ćö₣Ì=×Ú›«§I=şœĆş=˚=ˇ¾Ì¼ćþœ=ş¼Ćı=×¼ć˝œ¼ć⁄=³›¼ćÈ¼İ=J=şÔƒÚ∆›þ=þœ
¼ć=wœ¼ćœ=ş₣Úu=ĆŞć⁄=þÁœÈˇ¼ć=şZÈŞć=þÌÈ¼ćþÌÈ¼ć=ˇÈÜ=˚ðœ=¼ć¼ÌÑşœ›ĆÈþÁI=²×Ì=˚=²×Ì¼ć=¼aœ¹=π‘şL=˘ÈşÈš⁄=˘Èş›šğ=π‘Ş„›jÆ=˚=π‘˝Ú›
þ¼ć=³›¼ćÈ¼Èİ¼ć=şÔŁĞÂ=şÔÈ˝þ⁄=₣œ²„ÈĞ¼ć=˝−œI=²×Ì¼ć=ŽÈğ¼ćI=ž¼ć²œ¼ć=Û›¹˝œ¼ćI=È˛þI=ŠœĞ=J=Ûœ¼œ×=JJ=È˝œ²˚=›˝š„Ćı=¼œ×=ŞœŞć›²⁄=
²₣Â×œ=şÔ˝ÐI=¼aœ¹=Žğ¹œ¼ćI=ŽğšœÜœ=›²ÈŞć=π‘¼ğ=žÜ=ÝıÈðÈšI=ÈŞ˛œÈ²=Û≠Ö›þ=þaœ¼ć=şœ›ĆþÁÈ˝=Ýœ˝=›×ÈŞćÈš²=şÔƒÚ∆›þ=J=˝þÂÈ¼Á=J
J=˘₣²=Èπ‘¨œ³ÈÐ=NVOO=şœÈğ=Èğ˛œ=₣„jÆ¹œ¼ćœ=²œÐÈ˝¼ć=π‘œş›L˝þœ=Ûœ¼œ¼ć=²þ„²=¾œÈ¼=Ûœ₣œÈ×¼ć=¾œ¼œÈ_š⁄=Ø₣„jÆ¹œ¼ćœ∞=π‘şÈL=¼ć
¼ÌÑ²œ−=˘˝›Ð=›Š›ðÈþ=›ğÈ˛›šÈğ²I=ØKKKŞi~=›×ÈŞć=Şœ¼ćœ=₣œ²„ĞÈ˝=ÛœŁœþ=˝È¼ć=þœÈ×¼ć=˘˝Ðœ=›¼Ğ₣=ÈİœŠ²ÌŞćþœ=ÛœÈš=JJJ=È˝²²œ=È
Ş=J=₣²„ĞÁnÈ˝=þœ¼ćœ=₣œÈ¼ć=ÈşĆı=₣²„ĞÁn=ÈŞ=þœÈ×¼ć=›²ÈŽ¼ć=₣È¹Á˚=ÛœÈš=JJ=þœÈ×¼ć=Şi~Ćı=þœÈ×¼ć=›²ÈŽ¼ć=›¾þ¼ć˝œ¼ć=₣œ²„ĞÈ˝=₣œ¼ćÈ
š⁄∞=³Ì›Üþ=₣œ²„ÈĞ¼ć=˝−œ=₣„jÆ¹œ¼ćœŞć=˘Èş›šğ⁄=³ÌÜ²=È−È˝=₣„jÆπ‘œÞI=Şœpœ³È−¼ć=₣„›jÆ=³œÈ¼=˘₣²=Ûœİœ=›þ›²=˝È¼ć›šÈğ²⁄=›˝Å
=˘þ=¼š¼ć=³¼ć=˘Èş˚=Şœpœ³È−¼ć=π‘Ş„›jÆ=şÔƒÚ∆›þÈþ=ðaœĆı=³œŞć›²=¼ć¼ÌÑ²œ−I=¼ć¼ÌÑ¾œ¼²œÕ=˘˛²˚=›˝=þœĆı=₣œ²„ÈĞ¼ć=È˛Èþ¼ć=½şğ=
È¾Èş=ŞœŞć⁄=¼„˝=¼„˝=ŽÈğ=×aœ›ÜÈŞć=−œ˝œ=₣œ²„ÈĞ¼ć=şœ›¼ćû=¼²ƒ³È×=È¼ÈÜ=˚ðœ=Ûœ›×¼œşÌ¼ćœ=Žœ²ÈþĆı=³œÈ¼ć=²œ=›˝Èş¼ć=¼aœ¹I=˝œ¼ć=¼a
œ¹Õ=˘˛²˚=›˝=›İ¼þ¼ćœĆıÈŞć¼ć=₣œ²„Ğ=¼aœ¹=ˇÜœ¼ć=Şi~=È×È˛=¼ÈŞć=ŠÈğÈšJJJ=
ØÈŞ²=₣∑ƒ=˘˝Ðœ=ÈğœĆœ¼ć=½›ÜÔ=Ûœ˝œÈİ=ğœ½=₣œ¼ćÈþ=ŞœÈ_š⁄∞ 
Ø˙=½›ÜÔ˘¼ć=ðÁœÔ=›×ÈŞć=Èþœ₣œÈ×¼ć=Žğ=ÛœÐ˝œÈ_š⁄∞= 
₣„jÆ¹œ¼ćœŞć=¼aœ¹=È¼aÈ¹ÈšI=Žğ=ÈšÈÜ=¾œşœÈ²œ=ĆÈ¼=Ûœ¼ć=˘˝›×È˝⁄=₣œ²„ÈĞ¼ćœ=¼ğÈšJJJ 
ØÛœ₣¼ćœ=₣È¼ć=˚=₣¼ć¼=²œ=³Þ=˝È¼ć›š∞=ÛœõŞÂ=ĆÈþ=ĆŞćI=ÛœŽ=˘₣²=˝−œĆı=›˝Å=¼ÚĆj¼ć=²₣Â×œI=ş×Âœ¼ć=şÈ¼ćœ¼È¼ć¼ć=›¼³ŞÂ∑ƒ=₣œ²„ÈĞ¼ć˚=
˝œá≈œ=È¾ŽœÈ²œ=π‘›þ¹q›²⁄=˘₣²=ş¼=ŁÐ²œI=ˇ¾Ì¼ć=π‘›þ¼œ×È˝=Û≠Ö›þ=þaœ¼ć=Èğ˛œŞć=˘È²=›×ÈŞćÈš²⁄=şÈ¼ćŽ›₣²=Û›¾WþœŞć=Žœ›²È
ŞćÈš²=ÛœþÈ†¼ć=³›¼ć›ƒ∏›þ⁄=˝þ=˝þ=₣œ²„ÈĞ¼ć=ˇÚĆĆœ¼ćœ=Ć˚ŞćœI=È¾Èş=Şœ˚Şćœ¼ć=şóœ¼²œ=˚=¼œ∑ƒ¼=³›¼ć›ƒ∏›þ⁄ 
₣„jÆ¹œ¼ćœŞćÁ=ÈŞ₣²=›šğI=Èþ₣²Ćı=ÛĆ†¼ćÌ=π‘İœş²=ÛœŽ˚=ƒ¬œ¹Ì²=¾œ¼ćÈþI=³¼ćœ¹Ì²=›Š∑iœ¼ć=˝þÂœ¼Á›jÆ¼ćœ=ÛœŠ¼ćÞ=˝È¼ć=ŠÈğÈš²⁄=ïÒÈ
¨³=˝È¼ć²=²œ=˝œ¼ć=Ž›₣Èþ=È˝=È¾Èş=ŞœÈ¼I=²×Ì=ŽÈğ¼ć=Û›¹¼ćœĆı=¼œ=˝œ¼ćI=˝œÈ×¼ć=È˛Èþ¼ć=½şğ=È˝œ−œŞć=È¾Èş=ŞœŞćI=›˝=ÛœÈş=ŞœŞ
ćÕ=þœĆı=Ýıj¼ć˝ÒÐ=³œ¼ÂþÁ=π‘È×İI=₣„jÆ¹œ¼ćœ¼ć=Èπ‘¨œ³ÈÐI=×ÒÈþ¼ć=˝−œ=JJ=Ø˝þ=Èğœ˝=¹„Èğœ¼œ›ğ=Šœ³œ=³ÜğI=˝þ=Èğœ˝=¼²ÁœŞć=È¾Èş=È
ˇğ=KKK∞=³ÜÈþ=³ÜÈþ=ÈŞ²=₣È²=ĆŞćI=˘∞þ=ş¼ć×œ¼ć=şÈ¼ćœ¼¼ć=π‘˝È®¼ć=È¾Èş=Şœ˚Şćœ=₣„˛‚›×=ˇ¦œÈ₣¼ć=₣œ²„ÈĞ¼ćĆı=ÈŞ²=π‘œÈÞ¼ć=˝−œ⁄=›˝Ô
¼œ=Ø₣œ²„Ğ∞=Û›¾›ŽÈþ¼ć=×Òþ=˘¼Ô=ØŞi~Ì∞=›¼¾Ò›þ¼ć=˝È−œ³˝−²=π‘œş›L˝þœ¼ć=₣œpœŞć=ÈŞ²=¼Ü=şþÁ=›²ÈŞć=Ćœ›Ž¼ć=ĆŞćJJJ=
×Òþ⁄=þœ¼ćœ=›²›õþ=ÛœÈšI=ŽœÈ²=²œ=Ûœ¼ć=şäœĆ=³È¼ćĆı=þœÈ×¼ć=ŠœÈĞ¼ć=È˛þJJJ=
›¼¾Ò›þ⁄=ŠœÈĞ¼ć=È˛Èþ¼ć=˝−œ=˝Ì=¼ğš’=
×Òþ⁄=ÈşĆı=È˛þ=è›˝ÈŞć=₣œ¼ćœĆı=›˝=Èþœ₣œ¼ć=¼aœ¹=¼aœ¹œ¼ć=ÝıÈsİÁ=›šğ=²œ’=
›¼¾Ò›þ⁄=¼œ›ğ=J=³œ−¼ć=J=ŽÈğ¼ć=ĞÜŞi~=È¾×=˝È¼ć=₣œ²„ÈĞ¼ć=¼„›u=ĆÈ¼=ŽŞćÌ=˘Ćı=›šğ=ÝıÈsİÁ⁄=È˝œ²‚=Šœ›Ğ¼ć=È˝œ²‚=¾„^œ¼ć=È˛þ=₣œ¼ćœ
=ŞœÈ¼=Èş=˝−œ=¾œ¼¼œ¼ć=ş₣Şć=›šğ=²œ⁄∞ 
ÛœŽ˚=˝œ¼ć˚=ş₣Şć=È²Ćı⁄=₣œ²›¼˝þœ¼ć=¾¼ćœI=ÛœÈ¨È³¼ć=ş„È¼ć=Û≠Ö›þ=¼ÞÂ²œ=˝È¼ćÈš²⁄=¸×œ›ş²ÁI=¸¹ÁÈn¼ć=È₣œÜÈ˝=ýœ˝œ=π‘İœş²
I=İœş˝È×¼ć=ÛœŠ¼ćÞ=¼œ∑ƒ¼=ş₣şÁœÈ˝=Ûœ¼ć˚=ÈŁœ¼ćœÈğœ=˝È¼ć=›×ÈŞćÈš⁄=›²₣Â₣=ŁÐ²œC›ğÈ˝=›¼∑ƒÚþ=˝È¼ćI=×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝ=J˘=›ğ
È˛Èš²⁄=
The million of displaced people don’t exist any more. When history is written they won’t be in it. 
Not even as statistics. Some of them have subsequently been displaced three and four times – a 
dam, an artillery proof range, another dam, a uranium mine, a power project … The great majority 
is eventually absorbed into slums on the periphery of our great cities, where it coalesces into an 
immense pool of cheap construction labor (that builds more projects that displace more people). 
True, they’re not being annihilated on taken to gas chamber, but I can warrant that the quality of 
their accommodation is worse than in any concentration camp of the Third Reich. They’re not 
captive, but redefine the meaning of liberty”==
˛„¼=¼Ü=π‘ªΩ=þ„ÈğÈš²⁄=India lives in her villages, we’ve told in every other 



sanctimonios=éìÄäáÅK=qÜ~í∞ë=ÄìääëÜáíI=àìëí=~=ÑáÖ=äÉ~ÑK=India dies in her villages. India gets 
kicked around in her villages. India lives in her cities.”==
þ−Á=ş₣Úu=Ş„›jÆ=›×ÈŞć=È×›˛ÈŞćÈš²=₣œ²„Ğ=Û²œĆœÈ¼ć=₣œ¼ćœ=ŞœÈ_š⁄=×œ›¼ć{şÌ₣œ¼ć=›²ÈŠ=¼œş=˝¼ćÈš⁄=˛œ×ÁİşÁ=ÝıÊ³œ×²=˝È¼ć˚I=₣œ²„È
Ğ¼ć=˝ğÁœÈÞ=þœ=ÛœşÈš=˝Ćı⁄ 
Certainly India has progressed but most of its people haven’t.==
þ−Á=ş₣Úu=³›¼ćşÔ˛Áœ²=›×ÈŞćÈš²=ÛþÁ∑i=C›šÈŞćI=ş¼ćœş›¼ć=π‘›þÈ¼×È²JJJ=
fí∞ë=íáãÉ=íÜ~í=áå=NVQTI=ïÜÉå=Åçäçåá~äáëã=Ñçêã~ääó=ÉåÇÉÇI=India was food deficit. In 
NVRMI=ïÉ=éêçÇìÅÉÇ=RN=ãáääáçå=íçåÉë=çÑ=ÑççÇ=Öê~áåK=qçÇ~ó=ïÉ=éêçÇìÅÉ=ÅäçëÉ=íç=OMM=
jáääáçå=íçåÉëK=
fíI=íêìÉ=íÜ~í=áå=NVVRI=íÜÉ=ëí~íÉ=Öê~å~êáÉë=ïÉêÉ=çîÉêÑäçïáåÖ=ïáíÜ=PM=ãáääáçå=íçåÉë=çÑ=ìå
ëçäÇ=Öê~áåI=fí∞ë=~äëç=íêìÉ=íÜ~í=~í=íÜÉ=ë~ãÉ=íáãÉI=QM=éÉê=ÅÉåí=çÑ=fåÇá~∞ë=éçéìä~íáçå=¥=ãç
êÉ=íÜ~å=PRM=ãáääáçå=éÉçéäÉ=¥=ïÉêÉ=äáîáåÖ=ÄÉäçï=íÜÉ=éçîÉêíó=äáåÉK=qÜ~í∞ë=ãçêÉ=íÜ~å=íÜÉ
=Åçìåíêó∞ë=éçéìä~íáçå=áå=NVQTK=
˛„¼=³›¼ćö₣ÌI=Û²¼×Á=Û∑iÂ×Ú›«§=˘¼Ô=ĆH×Şć=›×ÈŞć=Èğ˛œ=˘₣²=π‘›þÈ¼×²=şœ›ĆÈþÁ¼ć=π‘ÈŞœŽ²=›šğ⁄=π‘ÈŞćœŽ²=›šğ=ŽXğŽÁœ∑i=şþÁCÈ
ğœÈ˝=şœ₣È²=¼ćœ˛œ⁄=ŞœÈþ=ş˝Èğ=¼„žÈþ=³œÈ¼ćI=¹¼ćÈþ=³œÈ¼ć=ş₣şÁœ=˝þ=ˇ¾Ì¼ć=¼ćÈŞć=ÈˇÈš⁄=şÔˇþ=˝œ¼ćÈÞĆı=È¨œ¾=π‘˝œİ=È³ÈŞćÈš
I=Û₣œ²›¼˝=³›¼ć›ƒ∏›þÈþ=π‘›þ¼œ×Ì=¾œĞœ=¼ćH³=›²ÈŞćÈšI=π‘œ−›₣˝=π‘ªΩ=È¼ćÈ˛Èš²=È×Èİ¼ć=˝œÈš=JJ 
lìê=äÉ~ÇÉêë=ë~ó=íÜ~í=ïÉ=ãìëí=Ü~îÉ=åìÅäÉ~ê=ãáëëáäÉë=íç=éêçíÉÅí=ìë=Ñêçã=íÜÉ=íÜêÉ~í=
çÑ=ÅÜáå~=~åÇ=Pakistan. But who will protect us form ourselves.=
tÜ~í=âáåÇ=çÑ=Åçìåíêó=áë=íÜáëL=ïÜç=çïå=áëL=ïÜç=êìåë=áí\=tÜ~í∞=ÖçáåÖ=çå\==
₣œ²„ÈĞ¼ćĆı=‰þ›¼ć=˘Ćı=ş₣şÁœŞć=₣œ²„ĞĆı=Šœ³œ=³ÜÈš⁄=³aœŠ=È˝œ›Ð=₣œ²„Ğ=ÈŞ˛œÈ²=Ćœ›¼ćÈŞć=ŞœŞćI=Èş˛œÈ²=Ýıá≈Şć²=J=˘¼ć=şÔWœ=È¾È¼È×˛
Èþ=ĆÈ¼⁄=³›¼ćÈ¼İ=şÔƒÚ∆›þ¼ć=¼Ü=İþÂĆı=Ćğ=ƒ∏œ²ÌŞć=₣œ²„Ğ=˚=¾Ò›₣=˘¼Ô=þœÈ×¼ć=˝₣Â=J=È˝=Ûˇ¦œ›¹˝œ¼ć=È×˚Şćœ⁄=ÈşĆı=³È−Ćı=¾œ¼ćÈþ¼ć=›
ƒ∏›þÈŞœˇÁ=Ýıá≈Şć²=˚=³›¼ćÈ¼İ=şÔ¼ć¨Þ=¼Á¼ƒ∏œ=˚=³›¼ć˝®²œC›ğÈ˝=˘›ˇÈŞć=›²ÈŞć=ÈŞÈþ=ĆÈ¼⁄=³›¼ćÈ¼Èİ¼ć=¾œ¼ćşœ₣Á=¼ŽœŞć=¼ćœ˛ÈþI
=Ûşœ₣\şÁÈ˝I=›²›¼Ü=˝₣Â=şÔƒÚ∆›þ=˚=ŽÌ¼²=ş„Ò¼ć¨œ¼ć=ÛœÈŞćœŽÈ²=×ÚýČ=˝¼ćÈþĆı=ĆÈ¼⁄=þÈ¼Ćı=ˇÈÜ=ÝıðÈ¼=şœ₣œ›Ž˝=˚=³›¼ćÈ¼›İ˝=ƒ¬œ
ƒ∏Á⁄=Û›¾Èπ‘þ=Şœ=ş˝Èğ¼ćĆı=˝œÈšĆı⁄=
æ=
⁄⁄=šŞć=⁄⁄=
Èğ˛œ›Ð¼ć=π‘−È₣=¼ÞÂ²œ=›×ÈŞć›šÈğ²=È¼İ=˝ÈŞć˝›Ð=Ûœ›×¼œşÌˇ¦œÈ₣¼ć⁄=ÈŞ˛œ²˝œ¼ć=ƒ∏œ²ÌŞć=₣œ²„ÈĞ¼ćœI=›İè¼ćœ=¼²¾Ò›₣¼ć=₣œÈž=ŠÈğ=›½È
¼ć=È¼ÜœÈ_š⁄=›˝Å=þœ¼ćœ=ş¼=Žğ=J=ÈþœÈÜ=È¾Èş=ÈŞÈþ=³œÈ¼ć⁄=¼ĞÂœŞć=Ş˛²=ş×Âœ¼ć=şÈ¼ćœ¼¼ć=Žğœ¹œ¼ć=È−È˝=ÈþœÈÜ=Žğ=È¹ÈŞć=ÛœşÈ
¼⁄=π‘ªΩ=þ„ÈğÈš²=˘₣²=ˇ¾Ì¼ć=Ûœ¼œ›ş˝=şœ₣œ›Ž˝I=˙›þĆœ›ş˝=×Ú›«§È˝œÞ=È−È˝I=Şœ=Ćœ›Ž¼ć=˝È¼ć=˛„¼=¼Ü=₣œÈ³¼ć=şþÁÈ˝⁄=π‘›þ¼œ×=
Žœ²œÈ_š²I=›˝Å=˛„¼=şÔŞþI=π‘_šá≈=›ŽWœşœ=›×ÈŞć=JJJ=
f=ÅçìäÇ=ëÉÉ=äáííäÉ=ÅÜáäÇêÉå=ïáíÜ=äáííäÉê=Öç~íë=ëÅìííäáåÖ=~Åêçëë=íÜÉ=ä~åÇëÅ~éÉ=äá
âÉ=ãçíçêáëÉÇ=éÉ~åìíëK=f=âåÉï=f=ï~ë=äççâáåÖ=~í=~=Åáîáäáò~íáçå=çäÇÉê=íÜ~í=eáåÇìáëãI=ëä~íÉÇ=
¥=ë~åÅíáçåÉÇ=EÄó=ÜÉ=ÜáÖÜÉëí=Åçìêí=áå=íÜÉ=ä~åÇF=¥íç=ÄÉ=ÇêçïåÉÇ=íÜáë=ãçåëççå=ïÜÉå=íÜÉ=ï~
íÉêë=çÑ=íÜÉ=p~êÇ~ê=p~êçîÉê=êÉëÉêîçáê=ïáää=êáëÉ=íç=ëìÄãÉêÖÉ=áíK= 
›¼›_šá≈=ĆÈŞć=ŞœÈ¼=¾œ¼ćÈþ¼ć=Ûœ›×ş¾ÁþœI=È¾Èş=ŞœÈ¼=₣œ²„Ğ⁄=˛„¼=ˇ¾Ì¼ć=π‘ªΩ=þ„ÈğÈš²⁄=ÈŞ=È˝œ²=π‘Ş„›jÆÈ˝=₣œ²›¼˝=Û¼ŞćÈ¼I=π‘ÈŞ
œÈˇ=¼ćH³œŞćÈ²=₣œ²„Ğ=˚=π‘˝Ú›þ¼ć=›²þÁ=ş√¬ÖþœÈ˝=şÔ¼ć›¨þ=¼ćœ˛Èþ=ĆÈ¼Ćı⁄=¾œ¼ćÈþ¼ć=π‘œŠÌ²=ş¾ÁþœI=₣œ²„ÈĞ¼ć=¼œşƒ∏œÈ²¼ć=Ćı›þĆœşI=
Û¼ćÞÁ=¾Ò›₣=J=şÔƒÚ∆›þ=JJ=˘=ş¼Ćı=³›¼ć˝®²œŞć=¼ćœ˛Èþ=ĆÈ¼⁄=þœ=²œ=ĆÈğ=Ûœ³œþ=şœ₣œ²Á=ÛœŁœÈþ¼ćI=¾„Èğ¼ć=π‘ÈŞćœÈˇ=JJ=₣œ²¼=π‘˝Ú›þ
=³›¼ćÈ¼İ=ş¾ÁþœĆı=È¾Èł=³ÜÈ¼⁄=Şþ=¼ÜĆı=π‘˝®=ÈĆœ˝=²œ=È˝²I=ÈşĆış¼=π‘˝®=ˇÜœ¼ć=ÛœÈˇI=˘È˝¼œÈ¼ć=π‘œ−›₣˝=∑ƒÈ¼ćI=ƒ∏œ²ÌŞć=şœ₣
œ›Ž˝I=˙›þĆœ›ş˝I=Û−ÂÎ²›þ˝=³›¼ćÈ¼Èİ¼ć=›¼∑ƒÚþ=ş₣Ì¨œ=˘¼Ô=ş„ƒ³«§=³ŞÂÈ¼¨ÈÞ¼ć=Û¼İÁĆı=×¼ć˝œ¼ć⁄=þœ=²œ=ĆÈğ=›˝=¾Şć†¼ć=³›¼ćÈ
¼İ=¨Èþ¼ć=ÈŞ=şÚ›«§=ĆŞć=þœ¼ć=²œ²œ=³›¼ćŠŞć=˘Ćı=π‘›þÈ¼×È˝¼ć=¼ćÈŞćÈš⁄=
Ýıá≈ŞćÈ²¼ć=›¼³È¨=›²õŞćĆı=›þ›²=²²⁄=Ýıá≈Şć²=ƒ∏œ²ÌŞć=₣œ²„Ğ=˚=þœ¼ć=Šœ¼ć³œÈİ¼ć=Û¼ƒ∏œ²=₣œ›²ÈŞć=ˇÈÜ=ÝıðÈ¼⁄=˝−œ=ĆÈ_š=˘₣²=Ýıá≈
Şć²=ÈŞ²=²œ=ĆŞć=ÈŞ=È×Èİ¼ć=ĆœŽœ¼ć=ĆœŽœ¼ć=È˝œ›Ð=Ðœ˝œ=˛¼ćŠ=ĆÈŞć=ÈˇğI=Û−Š=þœ¼ć=È−È˝=È¼›İ=Ðœ˝œ¼ć=¨›þ=Ćğ=³›¼ćÈ¼Èİ¼ć⁄=˘₣²=
ƒ∏œŞćÌ=³›¼ć¼þÂÈ²=›¼²«§=ĆÈ¼=₣œ²„Ğ=˚=þœ¼ć=¾Ò›₣Ž=şÔƒÚ∆›þ⁄=×Èğ=×Èğ=›šá≈₣Òğ=‰þ›¼ć=ĆÈ¼⁄=ˇ¦œ₣ş₣œŽ=ĆŞć=›¼²«§⁄=›˝š„=₣œ²„ÈĞ¼ć=ş„›¼
¹œ=È×˛Èþ=¼ÚĆj¼ć=₣œ²„Ğ=›¼³ŞÂ∑ƒ=Ćğ⁄=ĆıÈ˝œğ›Ž=›¼¹q∑ƒI=¾›¼ĞÁþ=³›¼ćÈ¼İ=Û›²›õþ⁄=
˘₣²=¹¼ćÈ²¼ć=³›¼ć˝®²œ=›²õŞć=ˇ¦ĆÞÈŞœˇÁ=²Şć⁄=¾œ¼ćÈþ¼ć=˘₣²=¼r=×Ú«§œ∑i=Û≠Ö›þ=›×ÈŞćÈš²=Şœ=È−È˝=Ûœ¹„›²˝=¾œ¼ćÈþ¼ć=ş¼ÂÈþœ₣„



›˛=³›¼ć˝®²œ=›¼ĞÈŞć=şÈàĆ=×œ²œ=¼aœ¹ÈþĆı=³œÈ¼ć⁄=²œˇœŽ„Â²=şœˇ¼ć=¼aœ×=¾œ˝‚¼ćœ=²œłœğI=¼œ¼ć›ˇ=¼aœ¹=π‘¾Ú›þ¼ć=³œİœ³œ›İ=›¼È×Èİ¼ć=
¼Ü=¼aœÈ¹¼ć=π‘şL˚=˘È²Èš²⁄=ŞœÈþ=₣œ²›¼˝=‰ŠþÈ²Á¼ć=Ýı×Şć=ĆŞć⁄=×Ú«§œ∑i=›×ÈŞć=è›²ÈŞćÈš²=ˇ¦œ₣¼œşÌÈ×¼ć=È¨œ¾I=Ûœ›×¼œşÌÈ×¼ć=Ûœ
İ†œ¼ć=˝−œ⁄=˛„¼Ćı=Ûœİœπ‘×=ÈŞ=³œİœ³œ›İ=¼œÇ¼Á¼ƒ∏œ¼ć˚=Û¼ƒ∏œ²=Žœ›²ÈŞćÈš²⁄=È˝œ²=Èπ‘¨œ³ÈÐI=›¼ª…¼Áœ†=˘›ˇÈŞć=˘ğ⁄=Ûœ¼ć=È˝²
Ćı=¼œ=þœ¼ćœ=›³›šÈŞć=Èˇğ=ÈşĆı=ş¼=þ−Á=¼ćÈŞćÈš⁄ 
¾œ¼ćÈþ¼ć=þÌ¼¦=¼œ∑ƒ¼=Û¼ƒ∏œ¼ć=˝−œ=þ„ÈğÈš²⁄=ŞœÈ˝=¼ğœ=ÈŞÈþ=³œÈ¼ć=¼aœŠœ¼ć=Û›¹˝œ¼ć=Ýıá≈ŞćÈ²¼ć=İþÂ=ş√¬Öþœ¼ć=×İÂ²⁄=›˝=³›¼ćÈ¼È
İ=₣œ²„Ğ=ÛœŽ=¼œş=˝¼ćÈšJJJ=ØØ…one-fifth of our population – 200 million people – doesn’t have safe 
drinking eater and two – thirds – 600 million – lack?? Sanitation.”==
Ş−œ−Â=₣²=²œ=−œ˝ÈğI=₣²²=ĆÈ¼=›˝=˝È¼ć⁄=ÛœŽ=₣²²=šœÜœI=¾›¼ĞÁþ₣„›˛=³›¼ćÈ¼İ=˚=›ƒ∏›þÈŞœˇÁ=Ýıá≈Şć²Ćı=¼œ=ĆÈ¼=›˝=˝È¼ć⁄=˘Ćı=π‘
ªΩ=ÛœŽ=›×È˝=›×È˝I=ƒ¬È×İ=J=›¼È×Èİ⁄=ÛœÈˇ=Žœ²Èþ=ĆÈ¼=È×İÈ˝=JJ=þœ¼ć=₣œ²›¼˝=J=şœ₣œ›Ž˝=¾ÒÈˇœğÈ˝I=₣œ²›ş˝=ƒ¬œƒ∏ÁI=¼œ›ĆÁ˝=
ƒ¬œƒ∏ÁJ¼ć=ş¼=˛¼¼ć=¼ćœ˛Èþ=ĆÈ¼⁄=þÈ¼Ćı=π‘˝®I=π‘Ş„›jÆ=JJ=π‘ÈŞćœˇ›İÈ®¼ć=∑ƒÈ¼ć=₣œ−œ=ÝıaŠ„=˝È¼ć=₣œ²„Ğ=˚=π‘˝Ú›þ=³›¼ćÈ¼Èİ¼ć=¼Ö„=ĆÈ¼⁄=×
¼ć˝œ¼ć=ĆÈ¼I=₣„jÆ=Wœ²=›¼Wœ²=ŠŠÂœ⁄=Ş−œ−Â=³›¼ćÈ¼İ=J=şÔƒÚ∆›þ=ˇÜÈþ=È˛œ³¼u=›¼×ÁœŠŠÂœI=şÔ˝ÌÞÂ=₣È²œ¾œ¼È˝=¼œ›þğ=˝¼ćÈþ=ĆÈ¼⁄=
˘˝„İ=İþÈ˝¼ć=›×İœ=ÛœŽ=³›¼ćÈ¼İ=İþÈ˝¼ć⁄=˘˝˝=¾œÈ¼=È˝œ²Á=›¼Wœ²=π‘Ş„›jÆ=˘þ=¼Ü=₣œ²›¼˝=ş₣şÁœ¼ć=È₣œ˝œ›¼ğœ=Ûœ¼ć=Ćœþ=
˝È¼ć=ÝıðÈþ=³œ¼ćÈ¼=²œ⁄=×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝ=J=È˝=›¼∑ƒÚþ=˝¼ćÈþ=ĆÈğ=›²ÈŽÈ×¼ćÈ˝=›¼∑ƒÚþ=˝¼ćÈþĆı=ĆÈ¼⁄=˘È˝=Û³È¼ć¼ć=›Š∑iœ=Ó=¾œ
¼²œ¼ć=ş›√∫ğÈ²Ćı=¼ÚĆj¼ć=³›¼ćÈ¼İ=ş₣œŽI=³›¼ćÈ¼İ=J=şÔƒÚ∆›þ=ˇÈÜ=ÝıðÈ¼⁄=È˝œ²˚=π‘˝®=ˇÜœ¼ć=ÛœÈˇ=Ûœ∑iş√³˝ÂŞ„jÆ=ÈŠœÈ˛¼ć=È×
˛œ=₣È²¼ć=È×˛œ¼ć=˙˝þœ²I=İ›jÆ=π‘›þ›•þ=˝¼ćÈþ=³œÈ¼ć⁄=˘=¾Ò›₣=˝œ¼ćI=²×Ì=˝œÈ×¼ćI=¼²¾Ò›₣=›˝Ô¼œ=ž¼ć²œ=ŽÈğ¼ć=₣œš=JJ=˘È×¼ć=ÈŞ=
ÛœÈš=³›¼ćÈ¼Èİ¼ć=Û›¹˝œ¼ć⁄=˘Ćı=È¼œ¹I=¾œğ¼œşœ=ˇÈÜ=þ„ğÈþ=³œÈ¼ć⁄=ÈŞ=¾œÈğœ¼œşœŞć=π‘Ş„›jÆI=₣œ²›¼˝=³›¼ćÈ¼İ=şÔƒÚ∆›þÈþ=ÝıjÌÞÂ
=Ć²⁄=˘₣²=Ýıj¼ćÈÞ¼ć=¾œĞœŞ=˘˝Ž²=şœ›Ć›þÁ˝I=π‘Ş„›jÆ›¼×I=›İ®Ì¼ć=ş₣œ²=×œŞćI=×œ›Şćn⁄ 
˘Ćı=×œ›ŞćnĆı=¼ćœ₣=¼œĆı=J=˘¼ć=×„Ó˛=Û∑i¼ć=›×ÈŞć=Û²„¾¼=˝¼ćÈþ=³œ¼ćÈ¼⁄=¼ćœ₣=¼œĆıI=›Ş›²=ÝıwœÇ⁄=Ž¼qğ³„È¼ć¼ć=›Ł›\=Ûƒ¬œƒ∏Á˝¼ć=¼›∑ƒÈ
þ=¼œş=˝È¼ć²⁄=Şœ¼ć=¼œ³=J=›³þœ₣ÈĆ¼ć=Ûœ³²=ş¼„Ž=ˇ¦œ₣=È¾Èş=›ˇÈŞćÈš=²₣Â×œ¼ć=˚³¼ć=¼œ¼ć›ˇ=¼aœ¹=›²₣ÂœÞ=˝¼ćÈþ⁄=þœ¼ć=˝−œ=π‘œÞ=›
×ÈŞć=₣²=›×ÈŞć=Èİœ²œ¼ć=ş₣Şć=ĆÈŞćÈšI=Ş−œ−ÂĆı=×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝ=J=È˝=Ûˇ¦œ›¹˝œ¼ć=›×Èþ⁄=ŽÈğ¼ć=ÈþœÈÜ=È¾Èş=›ˇÈŞć›šğ=þœ¼ć=›π‘
Şć=ˇ¦œ₣Ð=Ş„ˇ=Ş„ˇ=¹È¼ć=¼ćœ₣=¼œĆıJ¼ć=ÈŞ˛œÈ²=ƒ¬œ¾œ›¼˝=π‘œ˝Úþ=›²ŞćÈ₣=È¼ÈÜ=ÝıÈð›šğû=ˇÈÜ=„Èð›šğ=þœÈ×¼ć=Èğœ˝=ŽÌ¼²=J=şÔƒÚ∆›þ=JJ=
₣œ²„ÈĞ¼ć=‰þ›¼ć=πøœ¼È²=₣œ²„ĞÈ˝Ćı=¾œ›şÈŞć=›×ğ⁄=¼ćœ₣=¼œĆı=¼œ∑ƒŠ„ÁþI=È²Ćı=Š›˝Èþ¼ć=¼›∑ƒÈþ=×ğœ=³œ›˝ÈŞć=Èˇğ=þœÈ×¼ć=π‘˝Ú›þ₣„›˛=ŽÌ
¼²=ƒ∏œ›²˝=˝₣Â˙›þĆÁ⁄=Ý„È¼=Èˇğ=π‘œŠÌ²=Û¼ćÞÁ=ş¾þœI=›¼¼ćğ=ƒ∏œ›²˝=π‘Žœ›þ⁄=¼ćœ₣¼œĆı=π‘ªΩ=þ„Èğ›šğ=JJJ=ØØWhy didn’t they 
just poison us? Then we wouldn’t have to live in this shit–hole and the government could have 
survived alone with its precious dam all to 
itself.”=˘Ćı˛œÈ²Ćı=Û≠Ö›þ¼ć=×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝ=J=˘¼ć=ş¼È−È˝=¼Ü=şœ½ğÁ⁄=₣²=ÈŠœ˛=˛„Èğ=È×Şć⁄=›˝=˝¼ćÈþ=›ˇÈŞć=›˝=˝È¼ć=È½
Èğ›š=Ûœ₣¼ćœÕ=þœ¼ć=şœ₣²œşœ₣›²=˝È¼ć=È×Şć=ş˝ğÈ˝⁄=
æ=
⁄⁄=şœþ=⁄⁄=
˘₣²=˝þÂ¼Á=¼Ü=Ûœ˝œÈ¼ć=şœĆıÈğhÐ=›ƒñÔ=≥NVSOµ=³œğ²=˝È¼ćÈš⁄=˝þ=¼Ü=³›¼ćÈ¼İ=ŽÌ¼²=›ŽWœşœ=Ûœ¼ć=ŞœpÌ=Ć¼œ¼ć=şÔ˝È®¼ć=
˝−œ=Øƒ∫Ú›þ¼ć=È¼ć˛œ∞=≥NVORJOUµ=Žœ›ˇÈŞćÈš⁄=˝Ú›þ¼ć=şÈL=ş„¼ÚĆÊ=ÛœoÌŞćþœ¼ć=π‘›þ₣œ=Ø›šá≈³pœ¼ğÌ∞=≥NUUTJNUVRµ=˘È²=›×ÈŞć
Èš⁄=›šá≈³pœ¼ğÌ=È−È˝=×Á=˝₣²=Èˇ¦Ðœ¼ć=CÝ=≥NVVVµ=π‘œŞć=˘˝İ=¼šÈ¼ć¼ć˚=È¼›İ=ş₣ÈŞć¼ć=Èπ‘¨œ³Ð⁄=Ýı›²İ=İþÈ˝¼ć=ÈşĞ=Û¹ÁœŞć
=È−È˝=›¼İ=İþÈ˝¼ć=π‘œŞć=ÈşĞ=³ŞœÂŞć=³ŞÂ∑i=₣œ²„Ğ=¾Ò›₣=˚=³›¼ćÈ¼İ=›²ÈŞć=˘Ćı=Šœ¼ć›Ð=¼Á›þpÆ›₣=şœ›ĆÈþÁ¼ć=›¼∑ƒœ¼ć⁄=³pşœ›ĆþÁI=ÝœŞć
œ›¼ć=J=şœ›ĆÁþI=›¼Wœ²=J=şœ›ĆþÁI=Ûœ¼ć=π‘›þÈ¼×²=şœ›ĆþÁ⁄=π‘œŞć=ş¼È¨ÈpĆı=È×˛œ=ŞœÈ_š=ÈŞ=Èğ˛˝¼ćœ=π‘þÁ¨=³›¼ćÈ¼Èİ=≥ŞœÈ˝=¼Èğ=
experience ‘at 
site’)=È−È˝=Ûœ∑i›¼ć˝þœ=J=Û›¾WþœŞć=₣œ²„Ğ=˚=π‘˝Ú›þ¼ć=˝−œ=¼ÈğÈš²⁄=ˇ¾Ì¼ć=Û∑i×Â›«§ÈþI=¼œ∑ƒ›¼˝=¼œ∑ƒ¼Á¼ƒ∏œ¼ć=˝−œI=³›¼ćÈ¼«§
²Ì¼ć=π‘¾œ¼=˘¼Ô=₣œ²¼ŽÌ¼È²¼ć=şÈL=π‘˝Ú›þ¼ć=›²þÁ=šÈà¼ć=şþÁC›ğÈ˝=þ„Èğ=¹¼ćÈš²⁄=³›¼ćÈ¼İÈ˝=¼„žÈþ=ĆÈğ=¾œğ¼œşœ¼ć=İþÂ=−œÈ
˝⁄=þœ=²œ=ĆÈğI=›²š˝=¼„›u=›×ÈŞć=ˇ¾ÌÈ¼ć¼ć=þğ=³œ˚Şćœ=İjÆ⁄=₣œ²„Ğ=¼„›u=¼Èğ=¼œr¼ğÈ˝=π‘˝Ú›þ¼ć=˚³¼ć=Šœ›³ÈŞć=›×Èþ=È³È¼ćÈš⁄=Û
œŽ˚=˝È¼ć=ŠÈğÈš⁄=›˝Å=È×˛œ=ŞœÈ_šI=×ÒĞÞ=ş₣şÁœ=₣œ²„ÈĞ¼ć=›¼≠Èu=₣œ²„ĞÈ˝Ćı=×aœÜ=˝›¼ćÈŞć=›×ÈŞćÈš⁄=›šá≈³pœ¼ğÌI=ƒ∫Ú›þ¼ć=È¼ć˛œI=
şœĆıÈğhÐ=›ƒñÔI=×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝJJJ=³›¼ćÈ¼Èİ¼ć=ƒ¬³È¨I=È¼›ĆÈş›¼=₣œ²„ÈĞ¼ć=›¼³È¨I=ÛÎ²›þ˝=ÛœŠ¼ćÈÞ¼ć=›¼≠Èu=¼Ü=π‘›þ¼œ×
⁄=Û¼İÁĆı=³›¼ćÈ¼İ₣„›˛=ÈŠþ²œ=ˇÈÜ=Èþœğœ¼ć=È¨Èp=˛„¼=¼Ü=İ›jÆ⁄=˘₣²=şœ›ĆþÁI=Şœ=›¾á≈=¹œ¼ćœŞć=JJ=˘˝œ¹œÈ¼ć=ÛÈ²˝ÐœĆı=şĆ›ŽŞćœ
=¼ÞÂ²œŞć=Ûœ¼œ¼ć=J=˚›×È˝=›¼×G=›ŽWœşœŞć=¾¼ć³„¼ć⁄=π‘ªΩ=þ„ğÈš=˘È˝¼œÈ¼ć=π‘œ−›₣˝=∑ƒ¼ć=È−È˝⁄=₣œ²¼=ş¾Áþœ¼ć=şÒ¢=›¼ÈªøĞÞ=˘Èş
=³ÈÜÈš⁄=Ûœ¼ć=˘ÈşÈš=˛„¼=¼Ü=₣œÈ³¼ć=È¼Í›u˝=₣œ²›¼˝=Ûœ×İÂ˝−œI=ÈŞ=È˝œ²˚=þ„_šĆı=þ„_š=²œ=ŞœÈ˝=Ûœ₣¼ćœ=þ„_š=¾œ¼›šI=þœĆı=›
˝Å=˘Ćı=›¼³„ğ=³›¼ćÈ¼İ=π‘œÈÞ¼ć=Û³›¼ćĆœŞÂ=ÛL⁄=π‘Ş„›jÆ=ş¾Áþœ=˚=₣œ²„ÈĞ¼ć=Ûˇ¦ˇ›þ¼ć=Û³›¼ćĆœŞÂ=şþÁİ›jÆ⁄=›¼Wœ²È˝=π‘ÈŞćœˇ=›
İÈ®=ÝıjÌÞÂ=ĆÈþ=ĆÈğ=ŠœĆı=₣œ²›¼˝=×Ú›«§=˚=₣²²⁄=Ýı×œ¼ć=×Ú›«§=˚=ˇ¾Ì¼ć=₣₣þœŞć=¾¼ćœ=₣È²¼ć=³„›«§=ÛœÈş=şœ›ĆþÁ=J=şÔƒÚ∆›þ=È−È˝⁄=π‘



˝Ú›þ₣„›˛=şœ›ĆþÁI=˘₣²=ş¼=Û›¾Wþœ=˘È²=È×Şć⁄=Şœ=È−È˝=π‘˝Ú›þI=₣œ²„Ğ=˚=Û²Áœ²Á=π‘œÞ=π‘œÞÌ=ş₣œÈŽ¼ć=šàI=¼œ∑ƒ¼=ŽˇÈþ¼ć=ÛœŞćÈ
n=˘Èş=³ÈÜ⁄=È¼œžœ¼ć=È¨Èp=şĆŽ=ĆÈŞć=ŞœŞć⁄=›¼Wœ²=Ûœ¼ć=şœ›ĆþÁ=J=şÔƒÚ∆›þ=›₣Èğ=ÈŞ=ş₣√¬ŞćÌ=WœÈ²¼ć=È¨Èp=şÚ›«§=˝¼ćÈþ=³œÈ¼ćI=
þœ¼ć=π‘ÈŞćœŽ²=π‘ÈŞœˇ›¼×ÁœŞć=ÛþÁ∑i=C≠Èn¼ć⁄=³›¼ćÈ¼İ=J=şÔƒÚ∆›þ=ˇÈÜ=þ„ğÈþ=Û³›¼ćĆœŞÂ⁄ 
ÈŞ=ş¼=ˇ¦Èi∏¼ćI=ÛœÈğœŠ²œ=˝¼ćœ=Ćğ=ÈşC›ğ=Ûœ∑iş√³˝ÂŞ„jÆ=π‘ÈŞćœˇ›¼×Áœ=ŠŠÂœŞć=ŞÈ−«§=C≠Èn¼ć⁄=˘₣²›˝=Ûœ¹„›²˝=₣œ²„ÈĞ¼ć=ş¼È−
È˝=ÈŞ=¼Ü=¾„ğ=JJ=π‘˝Ú›þ=³›¼ćÈ¼Èİ¼ć=¾œ¼ćşœ₣ÁÈ˝=ÛœŁœþ=˝¼ćœI=šàŠ„Áþ=˝È¼ć=È½ğœû=˘₣²=ş¼=¼Ü=¾„Èğ¼ć=›¼≠Èu=Èğ˛œ=¼„›u=˚=Ć
H×Şć=ÈŞœÈˇ=Èö•=³›¼ćÈ¼İ=ÈŠþ²œ⁄=Ø›šá≈=³pœ¼ğÌ∞=˘Ćı=›¼³„ğ=›¼ª…ŽˇÊ=›¼ª…π‘œÈÞ¼ć=ş³È¨=‰²›þ˝þœ¼ć=×›ğğ⁄=Øƒ∫Ú›þ¼ć=È¼ć˛œ∞=˘₣²
Ćı=ş¼„Ž=×İÂÈ²¼ć=şÖœ²=˝È¼ćÈšI=Şœ=Ûœˇœ₣Ì=›×È²¼ć=³›¼ćÈ¼İ=şÈŠþ²=₣œ²„ÈĞ¼ć=¼Ü=˝þÂ¼Á⁄=π‘˝Ú›þ=π‘œÞ=³›¼ćÈ¼İ=₣œÈž=ƒ∏œ²=ğœ¾=˝È
¼ć⁄=ÛþÌÈþ¼ć=Û¼ƒ∏œ¼ćć=˝−œ=È¾È¼=J=¼„ÈžI=¾›¼ĞÁÈþ¼ć=³−È˝=π‘þÁ¨=˝¼ćœ⁄=ÈŞ=³È−=ŠğÈþ=ÈˇÈğ=şÈŠþ²=³›¼ćÈ¼İ=J=×œpÌ=ĆÈþ=ĆÈ¼
⁄=˘Ćı=¹›¼ćpÌ¼ć=şĆŞœpÌÈ×¼ć=˝−œ=ÈŞ=¾œ¼ÈšI=ÈşĆı=Èþœ=³›¼ćÈ¼Èİ¼ć=ş¼È−È˝=¼Ü=¼Ö„⁄=×Á=şœĆıÈğhÐ=›ƒñÔ=è¹„=ÈŞ=₣œ¼ćœo˝=³›¼ćÈ¼İ
=¨Èþ¼ć=˛¼¼ć=˘È²=›×ÈŞćÈš=þœ=Èþœ=²Şćû=È×›˛ÈŞć=›×ÈŞćÈš=˘₣²=¾„ğ=È−È˝=¾›¼ĞÁÈþ¼ć=₣œ²„Ğ=ÈŞ²=›İ¨œ=È²Şć⁄=³›¼ćÈ¼İ=şÔƒÚ∆›þ=ˇÈ
Ü=þ„ğÈþ=˘₣²‰Šþ²Á=ÛœŽ˚=ş¼È−È˝=π‘ÈŞćœŽ²ÌŞć⁄=Ûœ¼ć=×Á=Èˇ¦Ðœ¼ć=˝₣²=CÝ=π‘₣œÞ=˝È¼ć=›×ÈŞćÈš=₣œ²„ÈĞ¼ć=ş²œþ²=³›¼ćÈ¼İ=ŽÌ¼
²=˚=ŽÌ›¼˝œ=şÔƒÚ∆›þJÈþI=›˝š„=¾„ğ=³›¼ć˝®²œ=˝þ=¼Ü=³œ›¼ćÈ¼›İ˝=›¼³ŞÂŞć=Ûœ²Èþ=³œÈ¼ć⁄=Ýıá≈Şć²I=³›¼ćÈ¼İ=˘¼Ô=›ƒ∏›þÈŞœˇÁ=₣œ²„
ĞÌ=¾›¼ĞÁÈþ¼ćş=π‘ªΩ=È−È˝=›ˇÈŞć=şœ›ĆþÁ=˘›ˇÈŞć=˘ÈşÈš⁄=π‘Ş„›jÆ=³›¼ć˝®²œ=þœ=È−È˝=ş₣Úu=ĆÈ¼⁄=Û›¿Ω₣Şć=ÝıÊşœĆI=ŽÌ¼JŽÌ¼²₣„›
˛=³›¼ćÈ¼İ˝−œÈ˝=ƒ¬_šà=π‘œ\ğþœŞć=Ûœ₣œÈ×¼ć=ŽÌ¼²ŞœpœŞć=˘È²=›×ÈŞćÈš⁄=˘₣²=şœ›ĆþÁI=ŞœÈ˝=³›¼ćÈ¼İ=şœ›ĆþÁ=¼ğœ=ÈŞÈþĆı=³œÈ
¼ćI=˛„¼=ş„ğ¾Á=²Şć⁄=¼ÚĆj¼ć=³›¼ćÈ¼İ=ÛœÈàœğ²=ˇÈÜ=þ„ğÈþI=ş¼Â∑ƒÈ¼ć¼ć=₣œ²„ÈĞ¼ć=ÈŠþ²œ¼ć=Ýı×È¼œ¹È²¼ć=π‘ÈŞćœŽ²=ĆÈ¼⁄=˘₣²=ş¼=şœ
›ĆþÁ=J=şÔƒÚ∆›þ¼ć=˙›þĆÁ=C›ğÈ˝=³œ›¼ćÈ¼›İ˝=×Ú›«§È˝œÞ=È−È˝˚=›¼ÈªøĞÈÞ¼ć=ş₣Şć=˘ÈşÈš⁄=þœÈþ=₣œ²¼=J=ŽÌ¼π‘œÞ=¾›¼ĞÁþ=ÛÈ²˝=
È¼›İ=ş„¼ć›¨þ=ĆÈ¼⁄ 
ÈŞ=È˝œ²˚=³›¼ćÈ¼İ=È˝›Ñ˝=³›¼ć˝®²œ=þœ¼ć=wœ¼ćœ=ŞÈ−«§=Ýı³˝Úþ=ĆÈ¼⁄=ş₣√¬ŞćÌŠŠÂœ=šœÜœ=³›¼ćÈ¼İ=ÛœÈàœğ²I=³›¼ćÈ¼İ=ÈŠþ²œ=˝˛
²Ćı=ˇÈÜ=ÝıðÈþ=³œÈ¼ć=²œ⁄=ş¼Âpˇœ₣Ì=³›¼ćÈ¼İ=ÈŠþ²œ=šœÜœ=˘Ćı=¹›¼ćpÌ¼ć=Ş−œ−Â=₣Lğşœ¹²œ=˝˛²˚=şó¼³¼ć=ĆÈ¼=²œ⁄=₣œ²„ÈĞ¼ć³›¼ć
È¼İ₣„›˛=ÛœŠ¼ćÈÞĆı=›¼³ŞÂ∑ƒ=˘Ćı=ŽÌ¼²=Ûœ¼œ¼ć=şÔˇÌþ₣Şć=ĆÈŞć=ÝıðÈþ=³œÈ¼ć⁄=›¼İœğ=π‘Ş„›jÆ¼ć=ş¼=È−È˝=¼Ü=Ýıá≈›þ¼ć=³¼ćI=˙=›¼İ=
İþÈ˝Ćı=˘Èş=ÈˇÈš=ş¼=›˝š„=π‘œŞć=È³ÈŞć˚I=ŽÌ¼²π‘œÞ=È−È˝=›¼›_šá≈=ĆÈŞć=³ÜÈš=₣œ²„Ğ=Şœpœ³È−I=şĆŞœpÌÈ×¼ć=˝−œ=¾œ¼Èþ=¾„Èğ=
ŞœÈ_š=JJ=¼„›u₣Şćþœ¼ć=Ýıôø›şþ=₣œ²„Ğ=ŠğÈš⁄=Ûœˇœ₣Ì=›×²I=³Ú›−¼Ì=³›¼ćÈ¼Èİ¼ć=π‘›þ=ş√∫œ²=Žœ²œÈ²œ¼ć=İþœëÌ⁄=Ûœ¼ć=ÈŞ²=¼Ü=¼Ü=
¾„ğ=Ûœ₣¼ćœ²œ=J=˝›¼ć⁄=›¼Wœ²=π‘Ş„›jÆI=şœ›ĆþÁ=J=›İ®I=›₣Èğ=›₣Èİ=ÈŞ=³›¼ćÈ¼İ=şÔƒÚ∆›þ=ˇÈÜ=þ„ğÈ¼=ÈşĆı=ĆÈ¼=Ş−œ−Â=π‘œÞ₣Şćþœ¼ć=¾
¼ćœ=ŽÌ¼²=şÔƒÚ∆›þ⁄=₣œ²„ÈĞ¼ć=şÈL=şÈL=ş¼„Ž=π‘˝Ú›þI=²×Ì=J=¼œŞć„=JŽğI=³è=J=π‘œÞÌ=J=˝ÌÐ³þL=ÛœŽ=Ûœ¼ć=ş„È˛=È²Ćı⁄=Ø₣œþÚÈpÆœÈÜ¼
ć=Ûœþä=ƒ³ÈİÂ∞=È˝œ−œ˚=›¼ŁÃ=ŁÈÐ=ŠÈğÈš⁄=×œ›¼ć{I=¨„¹œI=×ÒĞÞ=˚=Ûşœ₣\şÁ=ŽÌ¼²¼œÞÌ=J=È˝=şÔˇÌþĆœ¼ćœ=˝È¼ć=þ„ÈğÈš⁄=¼ş∑i=›²
¼Âœ˝⁄=¼ÚĆj¼ć=ş˝Èğ¼ć=¾œÈğœI=Ûœ¼ć=Ł¼ć=³œÈ_š=²œ⁄=˘˝Èžaœ˝œ=Ýıá≈›þ¼ć=ş¾ÁþœŞć=ŽˇÈþ¼ć=ˇÚĆ¼œÞÌ=›¼³á≈=ĆÈŞć=ŠÈğÈš⁄ 
¾›¼ĞÁÊ=J=₣œ²„Ğ=˝˛²Ćı=˘₣²=¾„ğÈ˝=ƒ∏œŞćÌ=˝¼ćÈ¼=²œ⁄=›İ¨œ=ğœ¾=˝È¼ć=è¹È¼ć=È²È¼⁄=ş¾Áþœ¼ć=Ćı›þĆœşI=²¼=Žœˇ¼ćÈÞ¼ć=ÛœÈğœ=Èş
Ćı=˝−œĆı=Èþœ=¼Èğ⁄=ŽÌ¼²=şþÁ=şœ¹²œI=‰²›þ˝=₣ÒğÁÈ¼œ¹=JJJ=³Ú›−¼Ì¼ć=˝œğ=ÛœÈğœ=˝¼ćœ=³œ›¼ćÈ¼›İ˝=ÛœŠ¼ćÞ=Ûœ¼œ¼ć=›½›¼ćÈŞćĆı=Ûœ
²È¼⁄=₣œ²¼=ŽÌ¼²=˘₣²=ş¼=›¼Wœ²=J=π‘Ş„›jÆI=³›¼ć˝®²œ=˚=şœ›ĆþÁ=J=şÔƒÚ∆›þ¼ć=ş₣√¬Şć=ŁÐœÈ¼=Şœ=ĆÈŞć=ÝıðÈ¼=˘˝„İ=İþÈ˝¼ć=Èö•=
şÔˇÌþ⁄=¼ş∑i=ÛœşÈ¼I=şÔˇÌþ=›²ÈŞć⁄=³œ›˛¼ćœ=È₣Èþ=ÝıðÈ¼=ˇœÈ²=ˇœÈ²⁄=›¼›ƒ∫þ=Û³„=¾›¼ĞÁÈþ¼ć=ş¼„Ž=ˇ¦œ₣=³È−=²Ìğ˝|=³œ›˛È˝=
˛„aÈŽ=³œÈ¼⁄=ƒ∏œ›²˝=›¼¼ćğ=π‘Žœ›þ¼ćœ=›½È¼ć=ÛœşÈ¼=¼²³È−⁄=¼œÇĆœ¼ćœ=¼ćœ₣=¼œĆıI=²₣Â×œ¼ć=È˝œğ=ÈŁaĞœ=Èğœ˝ŽÌ¼È²=Ûœ¼œ¼ć=¼œşœ=›
½È¼ć=³œÈ¼⁄=›¼ÈĞ¼ć=˝−œ=¾„ÈğI=ŽÌ¼²=J=Ûœ²Èà¼ć=ˇœ²=ˇœĆıÈ¼⁄=³›¼ćÈ¼İ=³pCÈğœÈ˝I=›₣›ğÈŞć=›²ÈŞć=π‘œ˝Úþ=₣œ²„Ğ=ƒ¬_šà=È³Í≠ÈĞ=
₣œ−œ=ÝıaŠ„=˝È¼ć=ÈŞ²=¼ğÈþ=³œÈ¼ć=JJ=ØÛœ›₣=˘Ćı=³Ú›−¼ÌÈ˝=¾œ¼ćÌ=¾œğ¼œ›ş∞⁄ 
=
=



³›¼ćÈ¼İ=ĆĆıÈþ=şœ¼¹œ²=

È₣œ›Ćþ=¼ćœŞć=
=
₣²=Šğ=›²Ž=›²È˝þÈ²⁄=þÈ¼=Ï˝₣²=Ïş=›²È˝þ²’=₣²=¼œÝığ=›˝=¼Èğ=ÏĆ=¼Èğ=ÏĆ’=Ï˝₣²=Ïş=›²È˝þ²=þœ=¼ğœ=ĆÈŞćÈš=Ćı›}Şćœ=Ð„È
ÝJ¼ć=OÈşÈπfı√¬¼ćI=OMMOJşÔ˛ÁœŞć⁄=›×ôøÌ=İĆ¼ć=Ï−È˝=OR=›˝ÈğœÈ₣Ðœ¼ć=×ÒÈ¼ć=ÏşĆı=İœ›∑i›²È˝þ²=˚=³›¼ćÈ¼İJˇ¦œ₣⁄=˘˛œÈ²=Ł¼ć¼œ›
Ü=˝œÈ½=Ï¼ćÈ∑ƒaœ¼ćœ=ˇô¡È˝œşÂ=Ïğ˝I=˝îœ¼=J=ş¼Ćı=ÛœÈšI=ş¼Ćı=ÛœÈš=ş¼„Ž=³›ğÈ¼Èİ⁄=˘˛œÈ²=ÛœÈš=ORMMM=ˇœšI=Û˛œÈ²=ş¼=¼Ž
ÂÁ=³„²õpÆœ›Şćþ=ĆÈ¼⁄=πøœ›¶˝=−œşÈ¼=²œ⁄=¼ŽÂÁ=Ï−È˝=ĆÈ¼=‰Ž¼ˇÁœş⁄=˝È√³œ¶=şœ¼ć⁄=ˇœ›ÜÈþ=¼œŽÈ¼=²œ=Ć²Â⁄=˘¼ć=³›¼ć˝®²œ=˝¼ćÈ
š=˘˝=›¼¦›ÐÈİ=Ï˝œ√¬œ›²⁄=˘Ćı=›²È˝Èğ¼ć=₣œ›ğ˝=³›¼ćÈ¼İÈπ‘₣Ì=Û›ª…²Ì=˛„¼ćœ²œ=þœ¼ć=NMMM=Ï˝œ›Ð=Ðœ˝œ¼ć=ğÐœ›¼ć=¼Á¼şœ=Ï−È˝=˘Ćı=
²þ„²=˝₣Â˝œÈ}=Ï²È₣Èš²⁄=˘Ćı=İœ›∑i›²È˝þÈ²¼ć=˘˝=˘˝Ðœ=¼œ›Ü¼ć=×œ₣=³ÜÈ¼=²ÒÁ²þ₣=N=Ï˝œ›Ð=Ðœ˝œ⁄=³›¼ćÈ¼İÈπ‘È₣¼ć=Ž²Á=˘Ćı=×
œ₣=›×Èþ=¼ćœŽÌ=ÛÈ²È˝Ćı=J=ŽœÈ²²=Û›ª…²Ì=˛„¼ćœ²œ⁄=
³›¼ćÈ¼İ=Ïπ‘È₣¼ć=˘Ćı=ÏýĆı=˘˛²=¼ĆıÈš=Ûœ›¼ª…⁄=˘È˝¼œÈ¼ć=İ›∑i³„¼ć=Ý„¼„Ý„¼„I=²È×=Ï¾Èş=ŞœŞć=Ï¼ć⁄=˘È˝¼œÈ¼ć=²þ„²=₣ÈÝÈğ¼ć=ˇœ›ÜI=
Şœ¼ć=PM=İþœÔİ=Îþ›¼ć=πøœ›¶È˝=J=ÏşĆı=ˇœ›Ü¼ć=ş„È¼İœ=₣œ›ˇ˝=˘Èş=ÏŞœˇ=›×È_š=πøœ›¶˝=›¼È¼ćœ¹Ì=›₣›šÈğI=Şœ¼ć=¼œ›ÜÈþ=˘˛È²œ=›¼
×„ÁÊ=Ï³ÍšŞć›²=Ïş˚=ĆÁœ›¼È˝È²¼ć=ÛœÈğœÈþ=¼ćŠ²œ=›ğ˛Èš=›¼˝®=İ›jÆ=›²ÈŞć⁄=›¼ª…ş„à¼ćÌ=Ï−È˝=ˇ¦œÈ₣¼ć=˘˝=˘²=›Ž=˚=˝₣ÂŠœ¼ćÌ=J=˘
˝=²þ„²=¼₣²¼İÚÿğ⁄=˘˝=²þ„²=Ïİ˝Èğ=¼aœ¹œ=ĆÈ_š=ş¼=₣œ²„ĞÈ˝Ćı⁄=˘Ćı=³›¼ćÈ¼İ=İÚÿğ=›²ÈŞć=›˝š„=˝−œ⁄==
æ=
Û¼œ˝=Žğ³œ²=
æ=
¼š¼ć=˛œÈ¼ć²˝=ĆÈ¼I=ˇþ=³„ÈŽœ¼ć=›˝š„›×²=ÛœÈˇI=rˇğÌ¼ć=İ®œZÈğ˝=˝š„=₣œ²„Ğ=›ð˝=˝¼ćÈğ²=ÏŞ=˘¼œ¼ć=³„ÈŽœ¼ć=ş₣Şć=³›¼ćÈ¼İ=›²
ÈŞć=π‘Šœ¼ćœ›¾Şœ²=ŠœğœÈ¼²⁄=˘Ćı=₣œ²„ĞŽÈ²¼ćœ=Ï₣œÐœ₣„›Ð=¼ćœŽÎ²›þ˝=¾œĞœŞć=şÈŠþ²=₣œ²„ĞI=¼œ₣³i∏ÌÈþœ=¼ÈÐĆı=˘¼Ô=ş¼ć˝œ¼ćÌ=¼œ₣³
i∏Ì˚=²²⁄=›ì²=Ï³İœ¼ćI=₣Òğ²=›˘Èİœ¹ÂI=Š›ôøİ=³ZœÈİ¼ć=¼ŞćÈş¼ć=›˝š„=¼ćœŽÎ²›þ˝JÛœ¹œ=¼ćœŽÎ²›þ˝JÛœ¹œ=¼ćœŽÎ²›þ˝=₣œ²„Ğ⁄=ƒ∏œ²
ÌŞć=ş₣şÁœ=›²ÈŞć=›˝š„=˝¼È¼²=¼Èğ=˘˝›Ð=şÔˇð²˚=‰þ›¼ć=˝È¼ć=›¼›¾á≈=ÝıÈ×Áœˇ=›²È_š²⁄=Ûœşá≈=İœ¼ć×ÌŞćœ=ÝıÊşÈ¼¼ć=ş₣Şć=³›¼ćÈ¼İ
=›²ÈŞć=π‘ŠœÈ¼ć=²œ₣È¼²=şÔˇðÈ²¼ć=ş₣şÁ¼ćœ⁄==
rˇğÌ¼ć=›İ®œZÈğ¼ć=¼ćœŽ²Ì›þ=şÈŠþ²=›¼›¾á≈=şÔˇð²=ˇÈÜ=˚ðœ=ÏÐ»Ý=ĆıÝı›²Şć²=Ï−È˝=ˇÞ=²œÐÁ=Ï−È˝=›ğÐğ=₣Áœˇœ›Ž²=J=²þ„²=¼Á
œğœ¼ć=²Şć⁄=İœ¼ć×ÌŞćœ=ÝıÊş¼È˝=³¼ŠœÈ¼ć¼ć=Ž²Á=¼Á¼Ćœ¼ć=˝¼ćœ˚=²þ„²=²Şć⁄=è¹„=π‘ŠœÈ¼ć¼ć=›¼ĞŞć›Ð=˘È˝¼œÈ¼ć=²þ„²=J=³›¼ćÈ¼İ⁄=›þ²=×
İ˝=ÛœÈˇ=NVTOJ=˘=¶˝ÈĆœÈ₣=ÏŞ=³È¼Â¼ć=è≠=ˇþ=˘˝=×İÈ˝=þœ¼ć=ÏýÝı=˘Èş=ÛœšÈÜ=³ÈÜÈš=˘È×ÈİI=˘₣²›˝=rˇğÌ¼ć=ˇLœ¼ć=Łœ
ÈÐ˚⁄=NVTO=J=˘¼ć=Ûœ∑iŽÂœ›þ˝=¶˝ÈĆœ₣=şÈ√∫ğ²=›˝Å=˘˝C_š=ÏŁœĞÞœ³p=šœÜœ=Ïþ₣²=›˝š„=ĆŞć=›²⁄=Ýı³›ƒ∏þ=ĆÈŞć›šÈğ²=₣œp=
Ž²œ=˝ÈŞć˝=¼ćœ«§∂π‘¹œ²⁄=Şœ¼ć=Û²Áþ¼=›šÈğ²=fi₣þÌ=Ćı›à¼ćœ=ˇœÖÌ⁄=C≠n³ÒÞÂ=Ûœ¼ć=Ï˝ÝıĆı=›šÈğ²=²œ⁄=Ï˝²=ĆðœÊ=³›¼ćÈ¼İÈ˝=C≠
n=›×ÈŞć=Ćı›à¼ćœ=ˇœÖÌ=ÏşĆı=şÈ√∫ğÈ²=ˇÈŞć›šÈğ²=þœ=›²ÈŞć=³›¼ćÈ¼İ=˙›þĆœ›ş˝¼ćœ=ˇÈ¼ĞÞœ=˝¼ćÈþ=³œÈ¼ć²⁄=˝œ¼ćÞ=¾œ¼ćÈþ=þ˛²=³›
¼ćÈ¼İ=₣½þ¼ćĆı=›šğ=²œ⁄=›šğ=²œ=Ï˝œÈ²œ=ÛœĆı²=˝œ²„²⁄=˙=şÈ√∫ğÈ²¼ć=þÊ˝œğÌ²=Ï˝œÈ²œ=C≠n=Û∑iþ=şÔ¼œ×=₣œ¹Á₣=Ï×²›²I=˙=ş
₣Şć˝œ¼ć=Ï¼İ=›˝š„=˝„ÁĆıŽ=¼„˝=¼œ=³¼ćÌ¨œ¼ć=π‘ÈªΩj¼ć=¼ĆıÈþ˚=˝˛²˚=¶˝ÈĆœ₣=şÈ√∫ğÈ²¼ć=ÝıÈôø˛=Ï²Ćı⁄=Ûœİ¼ć=×İ˝=Ï−È˝=Û¼ƒ∏œ=
³œ™œÈþ=−œ˝ğ={åþ⁄=½Èğ=NVVO=J=˘=Ş˛²=¶˝ÈĆœ₣=şÈ√∫ğÈ²¼ć=˝„›Ü=¼š¼ć=³Ò›þÂÂÈþ=≥Û¼İÁ=¶˝ÈĆœ₣=şÈ√∫ğÈ²¼ć=Ï˝œÈ²œ=×İ=¼
š¼ć=³Ò›þÂ¼ć=şÈ√∫ğ²=Ï²ĆıÕµ=›¼ć˚=ÏÝ=ÏŽ›²È¼ćœÈþ=ÏŞ=Ûœ∑iŽÂœ›þ˝=şÈ√∫ğ²=ĆğI=þœÈþ=ÈŞœˇ=›×Èğ²=¼Èª…¼ć=ş¼ÈŠÈŞć=Ï¼İ=şÔ˛Á˝=¼ćœ
«§∂π‘¹œ²⁄=Ï×Ü=İþœ›¹˝=¼ćœ«§∂π‘¹œ²=ÏŞ=¼ĞŞć=›²ÈŞć=ÛœÈğœŠ²œ=˝¼ćÈþ=ŠÈğ=ÛœÈş²=þœ¼ć=C≠n=ÏŞ=π‘ªΩœþÌþ=þœ=¼ğ¼œ¼ć=ÛÈ³¨œ=¼ćœÈ
˛=²œ⁄=˘¼ć˝₣=C¼ć²n³ÒÞÂ=›¼ŞŞć=ÏŞ=¼ćœŽ²Ì›þI=Û−Â²Ì›þ=¼œ=şœ₣œ›Ž˝=₣þœ₣þÈ˝˚=π‘¾œ›¼þ=˝¼ćÈ¼=þœ˚=ƒ¬œ¾œ›¼˝⁄=½Èğ=ˇþ=×„=×
İÈ˝=³›¼ćÈ¼İ=¼ćœŽ²Ì›þ=˚=¼Á¼şœ¼ć=şœÈ−=ŽÜÈŞć=ÏˇÈš⁄=³›¼ćÈ¼İ=ĆÈŞćÈš=¼ćœŽÎ²›þ˝=ÛœÈàœğÈ²¼ć=Ćœ›þŞćœ¼ćI=¼Á¼şœ¼ć=²þ„²=È¨p
=J=½Èğ=˘Èþ=Ž›ÜÈŞć=³ÈÜÈš=ş¼ć˝œ¼ćI=¼ćœŽÎ²›þ˝=×ğ⁄=¼Á¼şœŞćÌ=˘¼Ô=˘²›Ž˚¼ćœ⁄=ˇþ=˘˝=×İÈ˝=Î¼×„Á›þ²=₣œ¹ÁÈ₣¼ć=³Èğ=ÏŞ=Û
œÈ¼ć˝=›¼ª…œŞć²=ŁÈÐ=ŠÈğÈš=þœ¼ć=Ćœ˚Şćœ=Ï−È˝=rˇğÌ=¼œ×=ŞœŞć=˝Ì=˝È¼ć’==
rˇğÌ¼ć=˘Ćı=ş₣œŽşÈŠþ²=₣œ²„ÈĞ¼ćœ=³„ÈŽœ¼ć=ÛœÈˇ=³›¼ćÈ¼İ=›²ÈŞć=ÏŞ=π‘ŠœÈ¼ć=²œ₣È¼²=J=þœ¼ć=₣Òğ=ğ¨Á=πøœ›ş›ÐÈ˝¼ć=¼Á¼Ćœ¼ć=¼Ö=˝
¼ćœ⁄=πøœ›¶˝=¼Áœˇ=²Şć=≥˚ÐœÈþœ=ş¼ć˝œ¼ćĆı=˝¼ćÈšµI=πøœ›¶È˝¼ć=ŽÈğ¼ć=ÐÁœ†=¼Á¼Ćœ¼ć=¼Ö=˝¼ćœ=−œ˝È¼=˘˝›Ð=π‘¹œ²=Èƒøœˇœ²⁄=¼Ö=˝¼ćÈ
þ=ĆÈ¼=πøœ›¶È˝¼ć=Ï˛ğ²œ˚⁄=˘Ćı=×ÒĞÞ=²œ›˝=¾Şćœ²˝=ş₣şÁœŞć=Ï½ÈğÈš=rˇğÌ¼ć=Û›¹¼œşÌÈ×¼ć⁄=˘˛œÈ²¼ć=Žğ×ÒĞÈÞ¼ć=π‘¹œ²=ş₣şÁœ=›
˝=πø›¶˝=≥›³›¾›ş=¼œ=³›ğĆı›−›ğ²µ⁄=Žğœ¹œÈ¼ć¼ć=Ž²Á’=Ûœ¼ć=πøœ›¶˝=Žğœ¹œ¼ć=¼œ=³œĆı³=È−È˝=˝þÐœ=×ÒĞÞ=ĆŞć’=þœ¼ć=³›¼ćÞœ₣=›
˝’=²œI=şÔˇðÈ˝¼ćœ=˘=›¼ĞÈŞć=›¼ÈİĞ=›˝š„=ŽœÈ²²=²œ⁄=˘Ćı=ÛZÈğ¼ć=³œ²ÌŞć=Žğ=×ÒŞćÈÞ¼ć=π‘¹œ²=ÝıÊş=˝Ì’=˘ş¼˚=þœ¼ćœ=˛„¼=˘˝Ðœ
=¾œÈ¼²=›²⁄=˘˝›Ð=›¼È×İÌ=³›¼ćÈ¼İ¼œ×Ì=ˇ¦åÈ³¼ć=π‘Šœ¼ć³p=Ï−È˝=πøœ›¶˝=Žğœ¹œ¼ć=Ï−È˝=˝Ì=˝Ì=×ÒĞÞ=ĆÈþ=³œÈ¼ć=þœĆı=þœÈ×¼ć=þ−Á›
¾›j⁄=›˝Å=˘Ćış¼=×ÒĞÞ=›ð˝=˝Ì=˝Ì=¾œÈ¼=ŁÐÈþ=³œÈ¼ć=þœ=þœ¼ćœ=ŽœÈ²²=²œ=˘¼Ô=˘Ž²Á=³œÜœ¼ć=Ï˝œÈ²œ=¼ćşœŞćÈ²¼ć=›İ¨˝È˝˚=þœ¼



ćœ=›ŽÈWş=˝È¼ć²=›²⁄=ÏŞ=ş¼=×ÒĞÈÞ¼ć=˝−œ=¼ğœ=ĆÈ_š=þœ=›˝=˘˛œ²˝œ¼ć=³¼ćÌ¨œˇœÈ¼ć=₣œ³œ=ŞœÈ¼’=þœ˚=þœ¼ćœ=ŽœÈ²²=²œ⁄=ŽœÈ²²=²
œ=¾œ¼ćþÌŞć=₣œpœ=Û²„ŞœŞćÌ=³œ²ÌŞć=ŽÈğ=×ÒĞÈÞ¼ć=₣„˛Á=₣ÒĞ˝C›ğ=˝Ì’=
ĆaÁœI=³›¼ćÈ¼İ=ÛœÈàœğ²=˝¼ćÈþ=ÏˇÈğ=˘ş¼=²œ=Žœ²Èğ˚=ŠÈğ⁄=È¼İ=›˝š„=π‘˝Ú›þ=Ïπ‘È₣¼ć=˝−œ=¼œ=Ï¼İ=ˇ¼ć₣=ˇ¼ć₣=ş₣œŽ¼Á¼ƒ∏œ=›²
ÈŞć=³a„›Ž¼œ×ÌÈ×¼ć=₣„}³œþ=J=˘ş¼=›²ÈŞćĆı=˝È¼ć=Ï½ğœ=ŞœŞć=Š˝ŠÈ˝=³›¼ćÈ¼İ=ÛœÈàœğ²⁄=ž˝žÈ˝=˝œˇÈŽ=½„Ð½„ÈÐ=š›¼=›²ÈŞć=ĆıÔ¼ćœ
ŽÌ=π‘Šœ¼ć³p⁄==
˘ş¼=π‘Šœ¼ć³Èp=³œÈ¼²=˚ÏŽœ²=ˇĆt¼ć=Ï−È˝=ÝœŞćÛ›DÈŽ²=ĆœŽœÈ¼ćœ=˝−œ=J=›˝Å=³œ²ÌŞć=ŽÈğ¼ć=₣„˛Á=ş₣şÁœ=π‘œÞŁœþÌ=ŽÌ¼œÞ„¼ć=˝
−œ=−œÈ˝=²œ⁄=˝œ¼ćÞ=³›õ₣Ì=Ï×İC›ğÈþ=˘Ćı=ş₣şÁœ=ÛÈ²˝›×²=Ï²Ćı⁄=rˇğÌ¼ć=˘Ćı=Ûœ×İÂ›²•=₣œ²„Ğ¼ćœ˚=Ï¼İ=ˇ¼ć₣=π‘›þ•œ²›¼È¼ćœ¹Ì
=³›¼ćÈ¼İ¼œÈ×=₣ÈŽ=›²ÈŽÈ×¼ć=³œ²ÌŞć=ŽÈğ¼ć=ş₣şÁœ=¾„Èğ=ÏˇÈğ²⁄=³œ²ÌŞć=Žğ=›²ÈŞć=Ş›×=Ï˝œÈ²œ=π‘Šœ¼ć=˝¼ćÈþĆı=ĆŞć=þÈ¼=þœÈ×¼ć=
π‘−₣=˝œŽ=³œ²ÌŞć=ŽÈğ=Ï˝œÈ²œ¾œÈ¼=₣œ²„ÈĞ¼ć=₣ğ₣ÒpŽ›²þ=Ï²œÔ¼ćœ=π‘È¼İ=˝¼ćÈš=›˝²œ=þœ=³¼ćÌ¨œ=˝¼ćœ⁄=˘¼ć=Ï−È˝=ŽÈğ=π‘È¼İ=
˝¼ćÈ¼=›¼›¾á≈=Ï¼ćœˇ=şÚ›«§˝œ¼ćÌ=ŽÌ¼œÞ„=J=È³Ð=˛œ¼ćœ³=Ï−È˝=˝Èğ¼ćœ=¼œ=Ž›}şI=ş¼Ćı=ŁÐœÈþ=³œÈ¼ć=Şœ¼ćœ⁄=˘¼ć=½ğœ½ğ˚=π‘œŞć=ĆœÈþ
²œÈþ=J=ŽÌ¼²₣Ú›„Á¼ć=Ðœ²œÐœ›²⁄=πøœ›¶˝=Žğœ¹œÈ¼ć¼ć=×ÒĞÈÞ¼ć=¨›þ=ĆÈþ=³œÈ¼ć=×ÌŁÂƒ∏œŞćÌ=¼Á¼ĆœÈ¼ćI=Ï¼İ=×İJ˝„›Ü=¼š¼ć=³È¼ć⁄=›˝Å=Şœ
È×¼ć=˘˝=¿øœş=Žğ=³œ²=ŽÌ¼²=¼œ=₣Úþ„Á¼ć=Ž„Şćœ=Ï˛ğœ¼ć=₣þ²I=þœÈ×¼ć=Ø×ÌŁÂƒ∏œŞćÌ∞=Øşóœ¼Á∞=Ø›˝š„∞=¨›þ¼ć=˝−œ=¾œ¼Èğ=ŠÈğ=˝Ì=˝È¼ć⁄=
˘Ðœ=ÛÈ²˝Ðœ=³„³„ÈğŞćœ¼ć=˛¼ćœ=˝¼›ğþ=ˇ¦œÈ₣=Ï˝œ²=¼¦œÈ}¼ć=›₣²œÈ¼ćğ=˚ŞćœÐœ¼ć=Ï¼İ=›¼èu=þœ¼ć=ÛœÈğœŠ²œ=˝¼ćœ¼ć=₣þ²⁄=
ş›þÁ=›˝=Ûœ₣œÈ×¼ć=³œ²ÌŞć=ŽÈğ=˘ş¼=ŽÌ¼œÞ„¼ćœ=−œÈ˝’=Ćœ˚Üœ=ˇÞþœ›i~˝=²œˇ›¼ć˝=ş›₣›þ¼ć=fi=ş„¾œĞ=×j=˘=¼Áœ³œÈ¼ć=˘˝›Ð=şœ√
ñ›þ˝=ş₣Ì¨œ=˝È¼ćÈš²⁄=ş„¾œĞ¼œ¼„¼ć=şÔˇð²=Ïş=ÛÈ−Â=ž˝žÈ˝=³›¼ćÈ¼İ=şÔˇð²=²ŞćI=Ï×İÌJ›¼È×İÌ=Û²„×œ²˚=ˇ¦ĆÞ=˝È¼ć=²œ⁄=›þ›
²=ˇþ=¼š¼ć=›¼›¾á≈=ƒ∏œÈ²¼ć=³œ²ÌŞć=ŽÈğ¼ć=³¼ćÌ¨œ=˝¼ćœ²=›¼›¾á≈=ş¼ć˝œ¼ćÌJÈ¼ş¼ć˝œ¼ćÌ=³¼ćÌ¨œˇœÈ¼ć⁄=˘Èþ=Ýıj¼ć³œÜœ¼ć=π‘›þÈ¼İÌ=¼
œğÌ=³„¼ćş¾œ¼ć=ŽÈğ¼ć˚=²₣„²œ=›šğ⁄=˚²œ¼ć=³¼ćÌ¨œπ‘œä=½ğœ½Èğ¼ć=˝ÈŞć˝›Ð=²ÌÈŠ=Ï×˚Şćœ=Ćğæ=
æ=
›¼K{K=³œ²ÌŞć=ŽÈğ=Ï₣œÐ=˝›ğ½₣Â=NMJ˘¼ć=²ÌÈŠ=−œ˝Èþ=ĆÈ¼⁄=˘¼ć=˘˝˝=Ćğ=MPN/100ml⁄=Ï½˝œ²=˝›ğ˝₣ÂI=˘˝›Ð˚=−œ˝Èþ=³
œ¼ćÈ¼=²œ⁄==
æ=
È×˛œĆı=ŞœÈ_š=ÈŞ=Ûœ₣œÈ×¼ć=³œ²ÌŞć=ŽÈğ=˝Ì=¾Şćœ²˝=Ï¼ćœˇşÚ›«§˝œ¼ćÌ=ŽÌ¼œÞ„¼ćœ=−œÈ˝⁄=˘=Ï×Èİ=³œ²ÌŞć=Žğ=›²ÈŞć=›˝š„=˝¼ćÈþ=ĆÈğ=
π‘−₣=˝œŽ=ŽÌ¼œÞ„¼ćœ=−œÈ˝⁄=Ûœ₣œÈ×¼ć=³„¼ćş¾œC›ğ¼ć=³œĆıÈ³=−œÈ˝=›¼›¾á≈=›š{I=ˇœĆƒ∏ÂÁ=¼ÈŽÂÁ=ŽÈğ¼ć=³œĆı³=Ûœ¼ć=³œ²ÌŞć=ŽÈğ¼ć=
³œĆı³=−œÈ˝=³œİœ³œ›İ⁄=›ð˝₣þ=Ï˝îœ›¼ć²=¼Á¼Ćœ¼ć=˝È¼ć=›²¼ÂÌŽ=˝¼ćœ=ĆŞć=²œ=J=˘ş¼=²œ²œ=˝œ¼ćÈÞ=›²¼ćœ³×=³œ²ÌŞć=Žğ=³œ˚ŞćœÐœĆı=×
„¼ćHĆ⁄=ŞœÈ×¼ć=˘ş¼=ş₣şÁœ=Ï²Ćı=þœ¼ćœ=şÒ¢œ›þşÒ¢=×ÒĞÞ=›²ÈŞć=₣œ−œ=Łœ₣œÈþĆı=³œÈ¼ć²⁄=›²ÝıĆıŞć˝Â=İĆÈ¼ć=NMMM=ƒ∏œ²=Ï−È˝=ŽÈğ¼ć=
²₣„²œ=›²ÈŞć=³¼ćÌ¨œ=˝¼ćœ=ĆŞć=Ûœ¼ć=³œ²ÌŞć=ŽÈğ¼ć=³¼ćÌ¨œŞć=ÛœÈš=OMM=›Ð=×ÒĞÈ˝¼ć=²œ₣⁄=Ûœ₣¼ćœ=›˝=˘˛²=˙=₣œÈ²¼ć=Ž²Á=π‘ŠœÈ¼ć=²
œ₣¼’=ş„¾œĞ=×j=þœ=˝È¼ć²=›²⁄=×„›Ð=₣„˛Á=×ÒĞ˝È˝=³›¼ć₣œ³=˝›¼ćÈŞć=˝œ˝œþœ=Ýı_Š=Ûœ×œğÈþ=₣œ₣ğœ=˝È¼ćÈš²=³„¼ćş¾œC›ğ¼ć=›¼≠È
u⁄=ş√ñ›þ=˘Ćı=₣œ₣ğœ¼ć=Û∑i¼ÂþÂÌ=¼ćœÈŞć=³„¼ćş¾œC›ğÈ˝=Ï²œ›Ðİ=›×ÈŞćÈš=Ýı_Š=Ûœ×œğþ⁄==
rˇğÌ¼ć=ŁÐ²œ=›×ÈŞć=˘Ž²Á=è≠=˝¼ćœ=ĆğI=˝œ¼ćÞ=rˇğÌ¼ć=˘Ćı=şÔˇðÈ²¼ć=ÏğœÈ˝¼ćœ=π‘−È₣−=Žœ›²ÈŞć=›×ÈŞć›š²=ÏŞ=þœÈ×¼ć=˘Ćış¼=˝₣Â
˝œÈ}=þœ¼ćœ=Ï˝œÈ²œ=Ï×İÌJ›¼È×İÌ=Û−Â=Ï²²=²œI=˘¼Ô=›¼È×İÌ=Û−Â³„«§=şÔˇð²È˝=þœ¼ćœ=˘Ćı=ÝıÈ×ÁœÈˇ=Ýœ˝È¼²˚=²œ⁄=³›¼ćÈ¼İ=›²ÈŞć=
þœÈ×¼ć=ÝıÈsİÁ=ÏŞ=₣ĆÊ=˘=›²ÈŞć=Ï˝œÈ²œ=şÔİŞć=Ï²Ćı⁄=›˝Å=³›¼È¼Èİ¼ć=ş₣şÁœ=Ï˝œ²Ðœ=þœ=Žœ›²ÈŞć=Ï×¼œ¼ć=Ž„Á=Û−Â³„•=Ïğœ˝=ÛœÈš
=ÛÈ²˝=Ï×İÌ=˚=›¼È×İÌ⁄=
=
ÈŞ˛œÈ²=Ï×›˛È¼=šœĆı 
Èş=˝−œ=Ïþœ=Žœ²œ=ÛœÈš=Ûœ¼œ¼ć=J=ØØÈŞ˛œÈ²=Ï×›˛È¼=šœĆı=ÝıÜœĆıŞćœ=Ï×È˛œ=þœĆıI=›₣›ğÈğ=›₣›ğÈþ=³œÈ¼ć=Û₣ÒğÁ=¼ćþ²∞∞⁄=ÏşĆı=šœĆıÈ
Şć¼ć=˝−œŞć=Ûœşœ=Şœ˝⁄=ĆðœÊ=Ş›×=Ï×È˛²=Ï˝œÈ²œ=²þ„²=³›¼ćÈ¼İ=şÔˇð²=πøœ›¶È˝¼ć=›¼≠ÈuI=›¼ÈİĞþ=›³›¾›ş¼ć=›¼≠Èu=ÏþÈÜJ½a„È
Ü=²œ₣ÈšI=˝œ¼ćÞÐœ=Žœ²Èþ=ĆÈğ›¼˛Áœþ=Û∑iŽÂœ›þ˝=³›¼ćÈ¼İ¼œ×Ì=şÔˇðÈ²¼ć=¾œ¼ćþÌŞć=İœ˛œ¼ć=˚ÏŞć¼şœĆıÐÐœ=Ï×È˛=›²²⁄=›²õŞćĆı=
˚¼ćœ=¾œ¼ćþÌŞć=˝₣Â˝œÈ}¼ć=ÏŞ=ÛœÈ×İ=Ï¼ćÈ˛Èš²=þœÈþ=›³›¾›ş=¼ćÈŞćÈš⁄=ş„þ¼ćœÔ=¼„›u₣œ²=şÔˇð²I=ŞœÈ×¼ć=›¼È×İÌ=Û−Â=˚=ÏŞœˇœÈŞœ
ˇ=×¼ć˝œ¼ćI=þœÈ×¼ć=›³›¾›ş¼ć=›¼≠Èu=ğÜœĆıÈŞć=˘˝²Ćı=²œ₣Èþ=ĆÈ¼⁄=Ûœ∑iŽÂœ›þ˝=³›¼ćÈ¼İ¼œ×Ì=²œ₣Ì=şÔˇð²C›ğ¼ć=Û¼ƒ∏œ˚=˘˛²=
¼rŽœ›þ˝=˝È³ÂœÈ¼ćİÈ²¼ć=₣þ²Ćı⁄=˘È×¼ć=˝₣ÂÌ¼ćœ=Ïƒ¯½=ÏŞJÏ˝œÈ²œ=Û›½Èş¼ć=˝₣ÂÌ¼ć=₣þ²ĆıI=›¼ÈİĞþ=˘È×Èİ=þœÈ×¼ć=×„=˘˝Ž²=Ïª…þ
˝œŞć=π‘›þ›²È¹¼ć=₣œ²=˘þĆı=˛œ¼ćœ³=ÏŞ=şÔˇð²C›ğ¼ć=˚³¼ć=¾¼ćşœ=˝¼ćœ=˝þÐœ=ŞœÐ=þœ=Ï¾È¼=Ï×˛œ=×¼ć˝œ¼ć⁄=
šœĆıÈŞć¼ć=˝−œŞć=Ûœşœ=Şœ˝⁄=˙=Ûœ∑iŽÂœ›þ˝=şÔˇðÈ²¼ć=¾œ¼ćþÌŞć=˝₣Â˝œÈ}¼ć=ÛœÈ¼ć˝›Ð=›²È×Âİ=¼ŽÂÁ=Š„ôøÌ¼ć=≥Incinerator)=›¼≠Èu
=Û›¾Şœ²⁄=Ćœş³œþœÈğ¼ć=›¼›¾á≈=şÔpÆœ›₣þ=¼ŽÂÁÈ˝=²«§=˝¼ć¼œ¼ć=Ž²Á=›¼ÈİĞ=Š„ôøÌÈþ=þœ=³„›ÜÈŞć=Ï½ğœ=ĆŞć⁄=ş„þ¼ćœÔ=˘Ćı=Û›¾ŞœÈ²
=²œ₣¼œ¼ć=Ž²Á=Îþ›¼ć=ĆÈŞć=Ïˇğ=₣„√¬œĆı=Ï₣Ý˚ÏŞć¶=ÛÁœ˝İ²=ˇ¦å³=≥MMAG)⁄=₣È²=¼ćœ˛Èþ=ĆÈ¼=şœ¹œ¼ćÞ¾œÈ¼=×ÒĞÈÞ¼ć=›¼≠Èu=şÈŠ
þ²þœ¼ć=Û›¾Şœ²K=Ûœ¼ć=›¼ÈİĞ=πøœ›¶˝=¼œ=Š„ôøÌ¼ć=›¼≠Èu=Û›¾Şœ²=›˝Å=ş√³ÒÞÂ=Û›¾á≈⁄=ÏŞ₣²=¹¼ćœ=Şœ˝=³œÜœŞć=₣ÁœÈğ›¼ćŞćœ=ĆÈ_š⁄=



Ïş=Ž²Á=₣×Â₣œ=³›¼ć«∆œ¼ć=¼ćœ˛œI=₣İœ¼ćÌ=˛œÐœÈ²œI=Ïžœ³žœÜ=³›¼ć«∆œ¼ć=˝¼ćœÐœ=ÝıÈ×ÁœˇÌ=₣œ²„ÈĞ¼ćœ=›₣Èğ=˝È¼ć=−œÈ˝²⁄=›˝Å=Ï¼ćœˇ=›²¼œ
¼ćÈÞ=Ï˝œÈ²œ=˚Ğ¹=˛œ˚Şćœ=ĆÈ¼I=Ï˛Èğ=þœ¼ć=˝Ì=³›¼ć›þ›pÆŞćœI=Ï˝œ²=₣İœÐœ=Ï¼›İ=×œŞćÌ=J=˘ş¼=˝¼ćÈþ=ĆÈğ=Ýœ˝Èþ=ĆÈ¼=›Š›˝Êş˝È
˝=¼œ=₣İœ=›¼ÈİĞWÈ×¼ć⁄=Ûœ³²œ¼ć=ÏšÈğ¼ć=ŽX¼ć=˝₣œÈþ=Ş›×=ÝœjÆœ¼ć¼œ¼„=²œ=˘Èş=π‘Šœ¼ć³p=ĆœÈþ=˝îœÈ¼¼ć=×œ×œ=˘Èş=×aœÜœŞćI=þœ¼È
ğ=Ï˝₣²=ĆÈ¼’=
³›¼ćÈ¼Èİ¼ć=Ï¨Èp=˘şÈ¼¼ć=Ï˝œÈ²œ=¼œğœĆı=Ï²Ćı⁄=Ï₣›Ý˝Áœğ=˚ÈŞć¶=Û−ÂœÊ=›Š›˝Êşœ¼ć=¼ŽÂÁ=›²ÈŞć=ÛÁœD²=ˇ¦å³=Îþ›¼ć=ĆÈŞć=ÏˇÈğ˚=
þœÈþ=Û›¾W=ÝœjÆœ¼ć=¼œ=³›¼ćÈ¼İ=›¼ÈİĞW=−œ˝Èþ=ĆÈ¼=þœ¼ć=Ï˝œÈ²œ=×¼ć˝œ¼ć=Ï²Ćı⁄=›Š›˝Êşœ¼ć=¼ŽÂÁ=¼Á¼ƒ∏œ³²œ¼ć=›¼›¾á≈=›×˝=Ûœ
Èš⁄=›˝Å=MMAG 
ŽœÈ²=ÏŞ=¼ŽÂÁ=Š„ôøÌ¼ć=›¼≠Èu=Û›¾Şœ²=ŠœğœÈ²œĆı=¼„›u₣œÈ²¼ć=˝œŽ⁄=þœ¼ćœ=₣„√¬œĆı=İĆÈ¼ć¼ć=Ćœş³œþœÈğ¼ć=Š„›ôøC›ğ¼ć=˘˝›Ð=ş₣Ì¨œ=
³ŞÂ∑i=˝È¼ć=Ï½Èğ²⁄=˝œ¼ćœ=˝¼ćğ=˘Ćı=ş₣Ì¨œ’=ÏşhÐ=ÏŽ›¾ŞćœşÂ=˝ÈğÈŽ¼ć=šœp¼ćœ⁄=²œI=³›¼ćÈ¼İ=›²ÈŞć=˝œŽ˝È₣Â=Ï˝œÈ²œ=›¼ÈİĞ=Wœ
È²¼ć=×¼ć˝œ¼ć=Ï²ĆıI=½Èğ=šœp×ğ=Ï¼›¼ćÈŞć=³ÜÈğœ=ş₣Ì¨œŞć⁄=Ï˝²=ÏŞ=Ćœş³œþœğC›ğ=ÏşĆı=ş₣Ì¨œŞć=¼ćœŽÌ=Ć²=þœ=Žœ²œ=ŞœŞć=²œ⁄=
þÈ¼=ÏŞÈĆþ„=˘Ćış¼=NGO 
È×¼ć=Ýı_Š₣ĆÈğ=ÏŞœˇœÈŞœˇ=˛„¼=¾œğ=½Èğ=˘È×Èİ=˘şÈ¼=Ûş„›¼È¹=ĆŞć=²œ⁄=Ï˝œÈ²œ=π‘œĆıÈ¾Ð=Ï˝œ√³œ›²=˘=¹¼ćÈÞ¼ć=Û›İ›¨þ=˝₣ÂÌÈ
×¼ć=›×ÈŞć=ş₣Ì¨œ=˝¼ćœÈğ=Ïş=›¼ćÈ³œÐÂ=ÏÐ›¼Èğ=ƒ∏œ²=Ï³þ=²œ⁄=›˝Å=şi~œ∑i=ž˝žÈ˝=NGO 
È×¼ć=˝−œ=Ûœğœ×œ⁄=Ûœ¼ć=šœp¼ćœ=Ûœ¼œ¼ć=ØØÈşhÐJÏŽ›¾ŞćœşÂ∞∞=˝ÈğÈŽ¼ć=ÏŞI=×œ×œÈ¼ć¼ć=Û²œ₣Ì=˝ÈğŽ=²Şć⁄=
ÈŞÈĆþ„=›Š›˝Êşœ¼ć=¼ŽÂÁ=ÛœĆı²=³œş=ĆÈŞćÈš=NVVUJ˘I=½Èğ=NVVV=J˘=ş¼=Ćœş³œþœÈğ¼ć=Š„›ôøC›ğ=˘È˝¼œÈ¼ć=˝œ₣Á=₣œÈ²¼ć=ĆÈ¼=
þœ=Û¼œ∑ƒ¼⁄=›˝Å=˘C›ğ=˘˛²=ÏŞ=˝œŽ=˝È¼ć=ŠÈğÈš=þœ=›˝=×ÒĞÞ=ŁÐœÈ_š’=þœĆÈğ=₣œ³Èþ=ĆÈ¼=Š„ôøÌ¼ć=Ï¹aœŞćœ⁄=˘ş¼=₣œ³¼œ¼ć=˝−œ
=şó¼þ=˘È×¼ć=Žœ²œĆı=Ï²Ćı⁄=¹¼ćœ=Şœ˝=ş¼=Š„ôøÌ=›ð˝=Ï²ĆıI=½Èğ=¾œ¼ćþÌŞć=₣œ²=Û²„ŞœŞćÌ=²þ„²=Š„ôøÌ=›˝È²=ğœˇœÈğĆı=ĆŞć⁄=›˝Å=þœĆÈ
ğ=Ïþœ=Š„ôøÌ›¼È¼ćœ¹Ì=Û›¾Şœ²=ş√³á≈=ĆÈğœ=²œ⁄=ş„þ¼ćœÔ=þœ¼ćœ=Š„ôøÌ¼ć=šœĆı=şÔˇ¦Ć=˝È¼ć=≥Ş›×˚=ÏŞ=Ï˝œÈ²œ=²₣„²œ=şÔˇ¦ÈĆ˚=π‘›İ¨Þ=
×¼ć˝œ¼ćµ=þœ=₣œ³œÈğ²=˘¼Ô=ÏŁœĞÞœ=˝¼ćÈğ²=ÏŞ=Š„ôøÌ¼ć=šœĆı=›¼ĞœjÆÕ=½Èğ=Ûœ¼ć=Š„ôøÌ=¼ćœ˛œĆı=ŠğÈ¼=²œ⁄=Ï˝²=›¼ĞœjÆ’=˝œ¼ćÞ=³œ²Ì
Şć=ŽÈğ=şÌşœ=−œ˝œ¼ć=şÌ₣œ=ĆÈ_š=MKNJN=›₣›ğˇ¦œ₣=π‘›þ=›ğÐœÈ¼ć⁄=Ïş˛œÈ²=ĆÈŞć=ÛœÈš=SKU=›¼›ğˇ¦œ₣=π‘›þ=›ğÐœ¼ćÕ=×∑ƒœ=≥Zinc), 
˝ÁœÝœ›₣Şćœ²˚=π‘›þ=›₣›ğ›ğÐœÈ¼ć=ÛœÈš=ÛÈ²˝⁄=³œð˝=Ş˛²=¼œŽœÈ¼ć=Šœğ=¼œ=ÛœÐœ=Ï˝È²²=þ˛²=›˝=Ï˝›ŽÈþ=Ï˝È²²=²œ=›ğÐœÈ¼ć=Ï
˝È²²’=Ûœ¼ć=Ş˛²=Ïþğ=Ï˝È²²=þ˛²Èþœ=›ğÐœÈ¼ćĆı=Ï˝È²²⁄=Û−ÂœÊ=˛„¼=şœ¹œ¼ćÞ=Wœ²=−œ˝ÈğĆı=Žœ²œ=ŞœŞć=ÏŞ=šœĆı=¼œ=Ï˝œ²=İjÆ=
³×œÈ−Â=›ğÐœÈ¼ć=₣œ³œ=ŞœŞć=²œ⁄=›ğÐœ¼ć=₣œ³œ=ĆŞć=þ¼ćğ=›˝Ô¼œ=ˇÁœÈş¼ć⁄=›˝Å=MMAG J¼ć=›¼ćÈ³œÐÂ=šœĆı=₣œ³Èš=›ğÐœÈ¼ć⁄=
₣È²=¼ćœ˛È¼²=˘Ðœ=Ï˝œ²=šœ³œ=¾„ğ=²ŞćI=˝œ¼ćÞ=šœĆıÈŞć¼ć=CÞœCÈÞ¼ć=şÈL=³œ²ÌŞć=ŽÈğ¼ć=₣œ²=þ„ğ²œ=˝¼ćœÐœ=Ûœ¼ć˚=¼Ü=¾„ğ⁄=
˘šœÜœ=ÛœÈ¼ćœ=¼ÜI=×}²ÌŞć=¾„ğ=ĆÈ_š=ÏŞ=MMAG=J¼Ćı=›ğÈ˛Èš=ÏŞ=¾œ¼ćþÌŞć=³œ²ÌŞć=ŽÈğ¼ć=₣œ²=≥IS-2490)=˘¼Ô (IS-3306) 
-˘¼ć=şÈL=þœ¼ćœ=þ„ğ²œ=˝¼ćÈš²⁄=ÛœşÈğ (IS-2490) ˘¼Ô=(IS-3306) 
J˘¼ć=şÈL=³œ²ÌŞć=ŽÈğ¼ć=Ï˝œÈ²œ=ş√³˝Â=Ï²Ćı⁄=˘C›ğ=ĆÈ_š=›İ®=Ï−È˝=¼ŽÂÁ=ŽÈğ¼ć=₣œ²=şÔpÆœ∑i=þœ›ğ˝œ⁄=³œ²ÌŞć=ŽÈğ¼ć=₣œÈ²¼ć
=Ž²Á=¼ćÈŞćÈš (IS-10500)⁄=
þœĆÈğ=¾œ¼„²I=Şœ¼ćœ=šœĆı=˘¼Ô=ŽÈğ¼ć=₣œ³=˝Ì=ĆŞć=ŽœÈ²²=²œI=³œ²ÌŞć=ŽÈğ¼ć=Ûœ¼ć=›İÈ®¼ć=¼ŽÂÁ=þœÈ×¼ć=₣œ²=˝Ì=ŽœÈ²²=²œI=þœ¼ćœ=Ş
˛²=¼ŽÂÁ=Ï−È˝=˝Ì¾œÈ¼=˚ş¼={¼Þ=²Şć=þœ¼ć=Ûœ∑iŽÂœ›þ˝=ğÜœĆıÈŞć=Ï²È¼=Şœ²=þœ¼ć=˝œ¼ćÞ=˝Ì=ĆÈþ=³œÈ¼ć’=›¼È×İÌ=Û−ÂI=ÏŞœˇœÈŞœ
ˇI=›¼È×İ=ï₣Þ=J=Ïƒ¯½=˘ĆıŽ²Á=˘Ćış¼=Ï₣È¼=ÏˇÈš=³›¼ćÈ¼Èİ¼ć=Ýıá≈ŞćÈ²⁄=˘Ćı=¹¼ćÈ²¼ć=şÔˇðÈ²¼ć=İœ˛œ=˘˛²=şœ¼ćœ=Ï×ÈİI=˘Ćı=˝ğ
˝œþœÈþ˚=ˇ›ŽÈŞć=ÝıÈðÈš⁄=
²àğœÈğ¼ćœ=˘˛²=
›¼³×Ðœ=ÛœÈ¼ćœ=Ï¼›İ=˘Ž²Á=ÏŞ=şÔ¼œ×=₣œ¹Á₣˚=³›¼ćÈ¼Èİ¼ć=›¼¾Ì›Ğ˝œ=π‘Šœ¼ć=˝¼ćÈþ=¾œğ¼œÈşI=þœÈþ=şœÔ¼œ›×È˝¼ć=³›¼ćÈ¼İ¼œÖ¼=
¾œ¼₣Ò›þÂÐœ˚=¾œğ=ĆŞć⁄=˘Ćı=ş¼=pÆ₣İ=π‘ŠœÈ¼ć=rˇğÌ¼ć=şÔˇð˝È×¼ć=₣þ²Ćı=ÛÈ²È˝Ćı=π‘¾œ›¼þ=Ć²⁄=ÛœÈ¼ćœ=×„›Ð=ŁÐ²œ=¼ğÈğ=Û¼ƒ∏œ
Ðœ=Ï¼œžœ=ŞœÈ¼⁄=›˝š„›×²=ÛœÈˇ=˘˝›Ð=ş¾œŞć=³›¼ćÈ¼İ=›²ÈŞć=ÛœÈğœŠ²œ¼ć=›¼ĞŞć=›šğ=J=POP ›²ÈŞć⁄ POP ₣œÈ²=Persistent 
Orvanic Pollutant - 
Û−ÂœÊ=ÏŞş¼=‰Ž¼¼ćœşœŞć›²˝=×ÒĞ˝=×ÌŁÂ˝œğ=³›¼ćÈ¼Èİ=ƒ∏œŞćÌ=ĆÈþ=³œÈ¼ć⁄=NO=›Ð=×ÒĞ˝È˝=˘¼ć₣È¹Á=›Š›ĆÆþ=˝¼ćœ=ĆÈŞćÈš⁄=ŞœÈ×¼ć=Ýœ
˝²œ₣=Ýœ›ÐÂ=ÝŽ²⁄=˘¼ć=¼È¹Á=Û²Áþ¼=¼ćœşœŞć›²˝=ĆÈ_š=›Ý›Ý›Ð=≥ÝœĆı=Ï˝îœÈ¼ćœÝœĆı=›½²œĆığÐ»œĆıÈ˝îœÈ¼ćœĆıÈ−²µ⁄=›Ý›Ý›Ð=˘˛²˚=˘
È×Èİ=³›¼ć›Šþ=²œ₣⁄=¼ćœ«§∂şÔÈŁ¼ć=³›¼ćÈ¼İ=˝œŞÂpÆ₣=≥United nations Environment Programent Programme) 
˘Ćı=ş¼=POP 
È˝=›²›Ğu=ÏŁœĞÞœ=˝¼ćÈþ=ÝıÈ×ÁœˇÌ=ĆÈğI=›¼›¾á≈=›¼Wœ²=ˇ¦å³=˘¼Ô=ˇ¼ćÌ¼=Ï×İ=›Ý›Ý›ÐĆı=˘›=þœ›ğ˝œ=Ï−È˝=¼œĆıÈ¼ć=¼ćœ˛Èþ=¼ÈğÈš
⁄=˝œ¼ćÞ=ˇ¼ćÌ¼=Ï×Èˇ=₣ÁœÈğ›¼ćŞćœ=³„˛Èþ=›Ý›Ý›ÐĆı=˘˛²˚=ş¼ÈŠÈŞć=ş∑ƒœ=˚=˝œŞÂ˝¼ćÌ=Ćœ›þŞćœ¼ć⁄=Ûœ¼ć=₣ÁœÈğ›¼ćŞćœ=˘˛²˚=³Ú›−¼Ì¼ć=ş
¼ÈŠÈŞć=¼Ü=ĆþÁœ˝œ¼ćÌ=Ï¼ćœˇI=¼šÈ¼ć=OM=ğ¨=Ïğœ˝=₣œ¼ćœ=ŞœŞć=₣ÁœÈğ›¼ćŞćœŞć⁄=˘¼ć=¼Ü=ÛÔİĆı=Ûœ¼œ¼ć=›İè⁄=₣ÁœÈğ›¼ćŞćœ=›²¼œ¼ćÈÞ=ŠÌ
²=˚=¾œ¼ćþ=˘˛²˚=π‘Š„¼ć=›Ý›Ý›Ð=¼Á¼Ćœ¼ć=˝È¼ć⁄=˘ş¼=›²ÈŞć=ÛœÈğœŠ²œ=ĆŞć=˙ş¾œŞć⁄=˝ÈŞć˝›×²=¹È¼ć=›¼›¾á≈=ƒ∏œÈ²¼ć=ş¾œŞć=Ýı³›ƒ∏



þ=›šÈğ²=˘˝=þ≠ÞÌI=Ï¼İ=Û²„ÈİœŠ²œ¼ć=şÈL=Žœ²œÈğ²=ÏŞ=›Ý›Ý›Ð¼ć=ÏŞ=›¼›¾á≈=¼Á¼Ćœ¼ć=ÛœÈšI=₣ÁœÈğ›³Şćœ=›²¼œ¼ćÈÞ=˘¼ć=˘þ¼Ü=
¾Ò›₣˝œ=≥›¼ÈğÈþ=ÛœÈ₣›¼ć˝œÈþ˚=ÏŞ=ÏğœÈ˝=₣ÁœÈğ›¼ćŞćœŞć=ĆœÈ₣İœĆı=₣¼ćþI=˘˝−œ=˘˛²=π‘œŞć=ÛŽ²œµ=ĆıþÁœ›×=˘ş¼=Ýı›²=ÛœÈˇ=Žœ
²Èþ²=²œ=˘¼Ô=˘¼ć=›²›Ğu˝¼ćÞ=›²ÈŞć˚=ÏŞ=˘Ćı=›¼þ˝Â=ÛœÈš=þœ¼ć=þœ=ÛŽœ²œ⁄=₣›Ćğœ=˘˝›Ð=˘²=›Ž˚=Ïþ=þœÈ×¼ć=π‘˝œİ²œŞć=˝œ¼Á=
˝È¼ć²=˘¼ćÔ=þœ¼ćœ=›Ý›Ý›Ð=›²ÈŞć=¼Ćı=šœ³œ²⁄=›˝Å=›Ý›Ý›Ð¼ć=˘ş¼=›×˝=Ýı›²=Ï˝œÈ²œ›×²=ÏİœÈ²²=›²⁄=
π‘Šœ¼ć=₣œĆœÈoÁ¼ć=ÛœÈ¼ć˝=¼Ü=˘¼Ô=π‘¾œ¼›¼∑ƒœ¼ć˝œ¼ćÌ=ÛœÈ¼ć˝›Ð=ŁÐ²œ=Ïİœ²œ=Şœ˝⁄=Ûœ˝œİ¼œÞÌ¼ć=˘½=˘₣=ŠÁœÈ²Èğ=¼ćœÈþ=˘˝=˘˝›
Ð=›¼ĞŞć=›²ÈŞć=Û²„•œ²=ĆŞć⁄=Ïş›×²=Û²„•œ²=³›ğŠœğ²œ˝œ¼ćÌ¼ćœ=›¼ĞŞć=›ð˝=˝È¼ćÈš²=J=˚Şćœ©Â=ÏÐ»Ý=ÏşhÐœÈ¼ć¼ć=×Ò›Ğþ=Ćıƒ³œþ=˘È×È
İ=Ûœ₣×œ²Ì=ş√³È˝Â=₣þœ₣þ⁄=×„J˘˝›Ð=ĆıÔ¼ćœŽ=şÔ¼œ×³Èp=˘Ćı=₣È₣Â=˘˝›Ð=şÔ¼œÈ×¼ć=˚³¼ć=›¾›j=˝È¼ć=˝È¼ć=þœ¼ćœ=›¼ĞŞć=›ð˝=˝È¼ć
=Ï½ÈğÈš²⁄=˘Ćı=Û²„•œÈ²=›¼ÈİĞWÈ×¼ć=˝œÈš=Ï½œÈ²=₣þœ¼₣=Šœ˚Şćœ=ĆŞć⁄=˘Ćı=×ÒĞÞ=ş√³È˝Â=₣þœ₣Èþ¼ć=Ž²Á=Ï½œÈ²=˝−œ=¼ğœ=ĆÈŞć
›šğ=˘Ćı=Ïğ˛˝=˘¼Ô=˝ğ˝œþœ=›¼ª…›¼×ÁœğÈŞć¼ć=¼ćşœŞćÈ²¼ć=Û¹Áœ³˝=Ý=¼ć¼Ì²=₣Ž„₣×œÈ¼ć¼ć=şÈL⁄=¼ć¼Ì²¼œ¼„=öÈuŞć=₣œ²„Ğ⁄=˘˝Ž²=
Ï¼İ=›˝š„Ðœ=˝Èðœ¼ć=³›¼ćÈ¼İ¼œ×Ì˚=¼ÈÐ⁄=›þ›²˚=Ï½œÈ²=Žœ²œÈğ²=ÏŞ=›¼È×İ=Ï−È˝=×Ò›Ğþ=¼ŽÂÁ=Ýıá≈Şć²İÌğ=Ï×Èİ=¼ć½þœ²Ì¼ć=¼Áœ³
œ¼ćÐœ=ŁÐI=›˝Å=˘Ćı=˚Şćœ©Â=ÏÐ»Ý=ÏşhÐœÈ¼ć¼ć=≥NN=ÏşÈπfı√¬¼ćI=OMMNI=Ćışğœ₣Ì=Ï₣Íğ¼œ×Ì=Ûœp₣ÈÞ=¹qÔÈşπ‘œäµ=Ćıƒ³œþ=×Ò›Ğþ=Ï˝
²=ĆÈ¼=þœ=›þ›²=›ð˝=˘˝²Ćı=¼„žÈþ=³œ¼ćÈš²=²œ⁄=şœ¹œ¼ćÞ¾œÈ¼=ÛœCÈ²=¾ƒ∫Ì¾Òþ=ĆÈğ=ÏşĆı=¾¼È²¼ć=Ćıƒ³œþ=×Ò›Ğþ=ĆŞć=¼Èğ=Ýı›²=
ŽœÈ²²=²œ⁄=›¼ÈİĞ=Ï˝œÈ²œ=Û›¾ÈŞœˇ=−œ˝Èğ=þœ¼ć=Ž²Á=Û²„şÖœ²=×¼ć˝œ¼ć⁄= 
˘Ćı=Ïğ˛˝˚=È½œÈ²=¼ğÈğ²=ÏŞ=˚Şćœ©Â=ÏÐ»Ý=ÏşhÐœÈ¼ć=Šœ³³œÈİ=¼œŞć„=˚=ŽÈğ¼ć=₣œ²=›²ÈŞć=π‘Š„¼ć=þ−Á=ÛœÈ₣›¼ć˝œ¼ć=³›¼ćÈ¼İ=şÔƒ∏œ=
Žœ›²ÈŞćÈš²⁄=þœÈþ=C≠þ¼ć=×ÒĞÈÞ¼ć=Ï˝œÈ²œ=Ûœİ†œ=Ï²Ćı⁄=Ûþ˘¼=Ćıƒ³œþ=Ï−È˝=×ÒĞÞ=ĆÈ¼=þœ=¼Èğ=Ï×˚ŞćœÐœ=›ð˝=²Şć⁄= 
È½œÈ²=¼jÆ¼Á=Ï¼ćÈ˛›šÈğ²=Ž²œ=×„ÈŞć˝=ÏÐ»Ý=ĆıÝı›²Şć²=Ï²þœ⁄=þœ¼ćœ=›˝Å=›¼İÈ×=Žœ›²ÈŞć=ÏˇÈğ²=ÏŞ=˘Ž²Á=›˝=¾Şćœ²˝=×ÒĞÞ=ĆÈþ=
ŞœÈ_šÕ 
ÛœşÈğ=ş₣şÁœÐœ=˘˛œÈ²Ćı=ÏŞ=Û²„•œ²˝œ¼ćÌ¼ćœ=¹È¼ćĆı=›²ÈŞćÈš²=ÏŞ=×ÒĞÞ=˘Èþ=ĆÈ¼ĆıI=›˝Å=ÛœÈ×Í=˘Ćı=˛¼¼ćÐœ¼ć=Ï˝œÈ²œ=C≠n=ÛœÈ
š=›˝²œ=þœ¼ć=Ž²Á=˝œÈ¼ćœ=₣þœ₣þ=Ï²˚Şćœ=Ž≠¼ćÌ=₣È²=˝È¼ć²=›²⁄=½Èğ=Û²„•œÈ²=þœ¼ćœĆı=ŞœÈ×¼ć=›¼ÈİĞW=¼Èğ=›²›õþ˝È¼ć›šÈğ²=þ
œ¼ćœ=›¼ĞŞć›ÐÈ˝=C≠nĆı=›×Èğ²=²œI=Û−Š=Şœ¼ćœ=˘=›¼ĞÈŞć=şœ₣œ²ÁĆı=ŽœÈ²²=þœ¼ćœ=˘›ÐÈ˝=›²ÈŞć=Û›¿Ωˇ¾Â=¾œĞÞ=›×Èğ²=Ûœ˝œİ¼œÞÌ¼ć
=C≠n³ÒÞÂ=ŠÁœÈ²Èğ⁄=¾œ¼„²=ÏþœI=˘Ðœ=Ş›×=Ï˝œÈ²œ=›Š›˝Êşœ=şÔpÆœ∑i=›¼ĞŞć=ĆÈþœ=þœĆÈğ=¼Áœ³œ¼ć›Ð=Ï˝₣²=×aœÜœþ’ 
Û²„•œ²=ŠœğÈ˝¼ćœ=›ð˝=˝È¼ć=›²Èš²=Û₣„˝=Ï¼ćœˇÐœ=˝Ì=¾Şćœ²˝⁄=›Š›˝Êş˝¼ćœ=¼ğÈš²=J=˚Ðœ=Ïþ₣²=›˝š„=²ŞćI=Ûœ¼ć=Û²Á¼ćœ=¼Èğ=Şœ
È_š²=ÏİÈĞ¼ć=Ïş›×²=›˝=¾ŞćÔ˝¼ć⁄=Ïöœþœ¼ćœ=›˝=¼„žÈš²=Ï˝=ŽœÈ²Õ 
³›¼ćÈ¼İ=›²ÈŞć=Şœ=˛„İÌ=¼ğ¼œ¼ć=ÛœÈ¼ćœ=¼Ü=Û›¹˝œÈ¼ć¼ć=¼ćœ∑ƒœ=‰þ›¼ć=˝È¼ć=›×ÈŞćÈš=Ûœ×œğþ⁄=Û¼İÁ=Ûœ×œğþÈ˝=˘Ćı=¾Ò›₣˝œŞć=ÛœşÈ
þ=¼œ¹Á=˝È¼ćÈš=Ûœ₣œÈ×¼ć=Ï×Èİ¼ć=ş¼ć˝œ¼ćÌ=Ûœ₣ğœI=π‘Ş„›jÆ›¼×=˚=›¼Wœ²Ì¼ćœ⁄=ŞœÈ×¼ć=×ÒĞÞ=şÔpÆœ∑i=›¼ĞŞć=Ï×˛¼œ¼ć=˝−œ=þœ¼ćœ=ş₣Şć
=₣þ²=þœÈ×¼ć=˝œ×=˝È¼ć²=›²=¼ÈğĆı=Ûœ×œğÈþ=₣œ¼ğœ=ĆÈŞćÈš⁄=ÏŞ₣²=›¼˛Áœþ=ˇLœ×ÒĞÞ=şÔpÆœ∑i=₣œ₣ğœ⁄=›˝Å=˘Ćı=ş¼=₣œ₣ğœ¼ć=ÛÈ
²˝=¼ćœÈŞć¼ćĆı=Ï˝œÈ²œ=Î¼Wœ›²˝=þ−Á›¾›j=Ï²Ćı⁄=›˝Å=ş¼ć˝œ¼ćÌ=×½þ¼ćC›ğ=þ¼ćœ=Ï˝œÈ²œ=›¼È¼ćœ›¹þœ=˝È¼ć›²⁄=ÏŞ₣²I=ˇLœ=×ÒĞÞ=şÔ
pÆœ∑i₣œ₣ğœŞć=ˇLœ=Ýı³þÁ˝œ¼ć=›İ®C›ğ¼ć=¼œŞć„×ÒĞÞÈ˝˚=Û∑i¾Â„jÆ=˝¼ćœ=ĆÈŞćÈšI=Û−Š=Şœ¼ć=şÈL=ˇLœ=×ÒĞÈÞ¼ć=Ï˝œÈ²œ=ş√³˝Â=Ï²Ćı
⁄=˘˝Ćı¼œÈ¼=þ„Łğ˝Ì=¼ćœÈŞć=›×ôøÌ¼ć=¨„{›İ®È˝=›×ôøœ=İĆÈ¼ć=›şK˘²K›ŽKÈþ=ş₣∑ƒ=ˇœ›Ü=ŠœğœÈ²œ¼ć=¼ćœŞć˚=Ïş¼ć˝₣Ćı⁄=˘Èþ=˘˝₣œp=ğ
œ¾¼œ²=ĆÈŞćÈš=›×ôøÌ¼ć=¹²Ì=˚=Ýı_Š›¼j=₣œ²„ÈŞć¼ćœ⁄=ş„π‘Ì₣È˝œÐÂ=π‘œŞć=ĆÈŞć=ÝıÈðÈš=›×ôøÌ=ĆœĆıÈ˝œÐÂ⁄=˘₣²›˝=Ï×Èİ=ƒ≈œþ˝∑ƒÈ¼ć=π‘È¼İÈ˝
=Ûœ¼›İÁ˝=›¼ĞŞć=›ĆşœÈ¼=³ð²=è≠=ĆÈŞćÈš=ş„π‘Ì₣=Ï˝œÈÐÂ¼ć=›²È×ÂÈİ⁄ 
˘Ćı=Ûþ„ÁÊşœÈĆ=˝˛È²œ=Ï˝Íþ„˝π‘×=³›¼ćÈ¼İ=şÈŠþ²þœ=‰þ¼ćÌ=ĆÈ_š⁄=ÏŞ₣²=˝œ˝œþœ=ĆœĆıÈ˝œÈÐÂ¼ć=İë=×ÒĞÈÞ¼ć=şÌ₣œ=SR=ÏÝ›şÈ¼ğ⁄
=˘˝Ž²=›¼Šœ¼ć³›þ=˚=˘˝Ž²=ÛœĆı²ŽÌ¼Ì=˘=¼ćœÈŽÁ=İë=×ÒĞÞ=›¼ÈİĞW=ĆÈŞć=ÏˇÈš²⁄=Û−Š=Şœ=¼ğœ=ĆÈ_š=þœ=ş¼ćĆı=¾„ğ⁄=¾œ¼ćþÌŞć
=ÛœĆıÈ²¼ć=Ï˝œ−œ˚=¼ğœ=Ï²ĆıI=SR=ÏÝ›şÈ¼ğ=İë=şÌ₣œ¼ć=˝þœI=İë›¼Wœ²=›²ÈŞć=ŞœÈ×¼ć=şœ₣œ²Á=ŠŠÂœ=ÛœÈš=þœ¼ćœ˚=ŽœÈ²²=ÏŞ=SR=
ÏÝ›şÈ¼ğ=ÛœÈ×Í=Ï˝œÈ²œ=Ýı_Š²œ×=²Şć⁄=İë=×ÒĞÈÞ¼ć=˘˝›Ð=şÌ₣œ=ÛœÈš=ŞœÈþ=¼ğœ=¼œ›Þ›ŽÁ˝=ÛZÈğ=NR=ŁhÐœ¼ć=İë₣œÈ²¼ć=ğˇ=ş
₣þ„ğ=ĆÈþ=ĆÈ¼=SR=ÏÝ›şÈ¼ğ⁄=˘›Ð=Žœ²Èþ=ÏˇÈğ=›¼›¾á≈=ş₣ÈŞć¼ć=İÈë¼ć=₣œ²=›²ÈŞć=˘˝›Ð=ÛÔ˝=˝¼ćÈþ=ĆŞć⁄=›˝Å=˘þş¼=³›¼ćÈ¼
Èİ¼ć=Ž²Á=˝¼ćœ¼ć=Ï˝œÈ²œ=₣œÈ²=ĆŞć=²œ⁄=½Èğ=ÛœĆı²ŽÌ¼Ì=İë₣œ³˝=˛}=›²ÈŞć=Ł„¼ćÈš²⁄=Ï˝œÈ²œ=Û›Š›˝Êş˝=˘¼ć˝₣=ˇğœŞć=Ï¶È−œ=›
²ÈŞć=Ł„¼ćÈğ=þœÈ˝=Ûœ₣¼ćœ=ðˇÂ=¼Èğ=−œ›˝⁄=˘˝Ćı¾œÈ¼=İë×ÒĞÈÞ¼ć=Ž²Á=¼Ö=˝¼ćœ=ĆÈ_š=ş₣∑ƒ=İë¼œŽÌ=Ş›×˚=þœ¼ć=Ž²Á˚=¾œ¼ćþÌŞć=
ÛœĆı²=ÛœÈš⁄=Û¼İÁ=˘ş¼=Ć›√¬þ›√¬=ş¼=¼Ö=ĆÈŞć=ŞœŞć=ÛœŽœÈ²¼ć=₣œĆıÈ˝¼ć=şœ₣È²⁄=₣œĆıÈ˝=ÛœŽœÈ²¼ć=Û›¹˝œ¼ć=›²ÈŞć=Ćı₣œ₣È×¼ć=₣œ₣
ğœ=˝ğ˝œþœ=ĆœĆıÈ˝œÈÐÂ=˚=ş„π‘Ì₣=Ï˝œÈÐÂ=˛œ›¼ćŽ=ĆÈŞć=ÏˇÈš=›˝Å=ÛœŽ=³ŞÂ∑i=³„ÈŽœ¼ć=Ž²Á=›¼˛Áœþ=Šà²ŽÈ¼ć¼ć=şÔˇð˝È×¼ć=ĆœŽþ
¼œş=˝¼ćÈþ=ĆÈŞćÈš⁄ 
Ûœ¼ć=İë=×ÒĞÈÞ¼ć=˘Ćı=π‘ĆşÈ²=Û−ÂÎ²›þ˝¾œÈ¼=¨›þˇ¦ƒ∏=ĆÈŞćÈš²=ÛÈ²˝=şœ¹œ¼ćÞ=şLÌþ=›İ®Ì=˚=¼œ›ŽÈŞć¼ćœ=³œÜœ¼ć=þ¼ğŠÌ¼ć=è˝
È²œ=₣„˛=Ï×È˛=¼„Èž›š=İëÈ¾×Ì=¼œÞ=˝Ì=›²×œ≠ÞÕ=
šœŞćœ₣Şć=³È− 
³›¼ćÈ¼İ=ş₣şÁœ¼ć=₣þ²=˘˝›Ð=¼Áœ³˝=ş₣şÁœ¼ć=Ï₣œ˝œ›¼ğœ=˝¼ćÈþ=×ÈŞć=ş¼ş₣Şć=ş¼›˝−„=ÏŽÈ²=¼„Èž=˝œŽ=˝¼ćœ=şó¼˚=ĆŞć=²œ⁄=›²



Žƒ¬I=›¼ª…œşI=›¼È¼Š²œ¼ć=Ýı³¼ć=›²¾Â¼ć=˝È¼ćĆı=˝˛È²œ=ÝıÈ×Áœˇ=›²Èþ=ĆŞć⁄=ÏŞ₣²=›²ÈŞćÈš²=rˇğÌ¼ć=₣œ²„Ğ=¼œ=Ûœ˝œİ¼œÞÌ¼ć=Û²„•œ²=Šœ
ğ˝⁄=ÏŞ₣²=˘˝›Ð=ÏšœÐ=›w₣œ›ş˝=³›p˝œ=˛„¼Ćı=³œ¼ć₣œÞ›¼˝=İ›jÆ=›¼È¼ćœ¹Ì⁄=þœ¼ćœ=˘=›¼ĞÈŞć=˘˝›Ð=³„›∑ƒ˝œ˚=π‘˝œİ=˝È¼ćÈš²⁄=›˝
Å=˘Ćı=ä˝œ=›Ş›²=Šœğœ²I=ş√³œ×˝=₣İœĆı=›˝Å=³œ¼ć₣œÞ›¼˝=›¼˝Ì¼ćÞ=ş√³È˝Â=˛„¼=˘˝Ðœ=Û¼›Ćþ=²²⁄=þaœÈ×¼ćĆı=ÛœÈŞćœ›Žþ=ÛœÈğœ
Š²œ=ş¾œŞć=›þ›²=π‘−₣=Žœ²Èğ²=ÏŞ=›þ›²=˘Ćı=›¼˝Ì¼ćÞ=ş₣„È{Ćı=Ý„È¼=ÛœÈš²I=˘¼Ô=π‘−È₣=þœ=₣œ²ÈþĆı=²œ¼ćœŽ=›šÈğ²⁄=›˝Å=˘a¼ćœ=
ş¼œĆı=˘˝Ðœ=›¼ĞÈŞć=˘˝=J=ÏŞ=þœ¼ćœ=˘=˝œŽ=Ï˝œÈ²œ=Û−ÂI=˛Áœ›þ==
¼œ=Û²Áœ²Á=ğœÈ¾¼ć=Ž²Á=˝È¼ćÈš²=²œ⁄=³›p˝œ¼ć=ş√³œ×˝=π‘œŞć=³È˝ÈÐ¼ć=³Şćşœ=›×ÈŞćĆı=ÛÈ²Á¼ć=Ïğ˛œ=³œ¼ć₣œÞ›¼˝=İ›jÆ=›¼È¼ćœ¹Ì=¼
Ćı=šœ³œÈ_š²I=rˇğÌ¼ć=₣œ²„Ğ=Ž²ƒ¬œÈ−ÂĆı=πøœ›¶˝=Žğœ¹œÈ¼ć¼ć=›¼≠Èu=ÝıÈ×Áœˇ=›²ÈŞćÈš²⁄=˘₣²›˝=ÛÈ²˝=ÛœĆı²ŽÌ¼Ì¼ćœ˚=³›¼ćÈ¼Èİ
¼ć=ƒ¬œÈ−Â=₣ĆÊ=›˝š„=˝È¼ćš²=¼Èğ=¾œ¼Èš²⁄=
›˝Å=˘¼ć=³œİœ³œ›İ=¼ćÈŞćÈš=Ûœ¼ć=˘˝›Ð=›¼İœğ=ŽˇÊ⁄=˘¼ćœ=Ï×İÌJ›¼È×İÌ=³›¼ćÈ¼İ=˘²=›Ž˚⁄=›×ôøÌJ₣„√¬œĆıÈŞć=˘È×¼ć=¼ć₣¼ć₣œ=Ï×˛¼
œ¼ć=₣þ²⁄=˝ğ˝œþœŞć=şÈ¼=˘¼ćœ=ÝıðÈš²⁄=˘¼ćœ=³›¼ćÈ¼İÈ˝=›¼›¾á≈=˝œ¼ćÈÞ=Ï¼Èš=›²Èğ˚=˘›Ð=˘˛²=þœÈ×¼ć=Û−Â=˚=Û²Áœ²Á=ş„ÈŞœˇ=
ş„›¼¹œ¼ć=ÝıÊş⁄=ÏŞ₣²=›¼›¾á≈=›İ®=˚=¼Á¼şœŞćÌ=şÔˇð²=³›¼ćÈ¼İ=›¼ĞŞć˝=¼Á¼şœ=è≠=˝È¼ćÈš⁄=˘Ćı=¼Á¼şœŞć=Ï˝Ýı=¼œ²œÈ_š=×ÒĞÞ=›²
Şći~Þ=Şi~I=Ï˝Ýı=×ÒĞÞ=₣œ³Èš⁄=Ï˝Ýı=Ýı³È×İ=Ï×Şć⁄=˘=ş¼Ćı=˝¼ćœ=ĆŞć=¼Á¼şœ=¼œ›ÞÈŽÁ¼ć=˘˝›Ð=²þ„²=Ï¨p=›ĆÈşÈ¼⁄=Ï³İœ×œ¼ćÌ=ş₣œ
×Èş¼Ì=˘²=›Ž˚¼ćœ˚=›ð˝Ćı=˘˝Ćı¾œÈ¼=²þ„²=Ïş¼œ¼ć=˝₣ÂÈ¨p=›ĆÈşÈ¼=ÏþÈš=›²ÈŞćÈŠ=³›¼ćÈ¼İ⁄=˝œ¼ćÞ=³›¼ćÈ¼İ=˛œÈþĆı=˘˛²=ÛÈ²
˝=Û−Âˇ₣⁄=˘¼Ô=C¹„=³›¼È¼İ=²ŞćI=³›¼È¼Èİ¼ć=›¼ÈİĞ=›¼ÈİĞ=›˝š„=ş₣şÁœ=›²ÈŞć=˛œþœ=şœ¼ćÈğĆı=Û−Âœˇ₣⁄=ÏŞ₣²=ƒ¬œƒ∏Á=›²ÈŞć=˝œŽ=
˝¼ćÈþ=ĆÈğ=˝¼ćÈþ=ĆÈ¼=˘ĆıÝş=›²ÈŞćI=₣ÁœÈğ›¼ćŞćœ=²Şć⁄=˝œ¼ć˘=˚Ïþ=³Şćşœ=Ï²Ćı⁄=˘Ćış¼=˘²›Ž˚È×¼ć=³›¼ćÈ¼İ=›¼ĞŞć˝=›¼ÈİĞWÈ×
¼ć=Ï˝œÈ²œ=π‘ÈŞćœŽ²=ĆŞć=²œ⁄=›¼È×İÌ=π‘Šœ¼ć³p=˘¼Ô=Š˝ŠÈ˝=ĆıÔÈ¼ć›Ž=ž˝žÈ˝=π‘˝œİ²œ=˘¼Ô=Ýıá≈þ=π‘ŠœÈ¼ć¼ć=₣œ¹ÁÈ₣=˘¼ćœ=Û›ŠÈ¼ćĆı=
³›¼ćÈ¼İ=›¼ÈİĞW=ĆÈŞć=Şœ²⁄=π‘›þ•œ²=›¼È¼ćœ¹Ì=şÔğœ³I=Ž²ƒ¬œÈ−Â¼ć=½„ğž„›¼ćI=×ÒĞÈÞ¼ć=Ï˝¼ćœ₣Èþ¼ć=š›¼=J=ş¼=›¼›ğÈŞć=¾œ¼₣Ò›þÂ=‰þ›
¼ć=ĆÈŞć=ŞœŞć⁄=›ð˝=ˇ¦œ₣œZÈğ=Ï˝œŞćœ˝=ÝœjÆœÈ¼ć¼ćœ=ÏŞ¾œÈ¼=C›šÈŞć=¼Á¼şœ=˝È¼ć²⁄=Ïş¾œÈþĆı=›˝Å=Ýı@Xğ=¾œ¼₣Ò›þÂ=›²ÈŞć=ÏπøÈ²=›×
İ=›¼È×İ=Ł„¼ćÈþ=Ł„¼ćÈþ=˘¼ćœ=₣œş=Ð»œâÈ³œÐÂ=›²ÈŞć=¾œĞÞ=Ï×²⁄=ş₣∑ƒ=Š˝ŠÈ˝=ĆıÔ¼ćœ›Ž=³›p˝œ=Ï−È˝=Şþ=ş„à¼ćÌ=π‘›þÈŞœ›ˇþœ¼ć=ş„à
¼ćÌ¼ćœ=ş¼ćœĆı=˘˛²=³›¼ćÈ¼İ=¼ğÈþ=ÛWœ²⁄=›İ›Wþ=ÝœjÆœÈ¼ć¼ć=Û¾œÈ¼I=ˇ¦œ₣œZÈğ=ÏİĞ=³ŞÂ∑i=₣œ²„ĞÈ˝=˘Ćı=Ï˝œŞćœ˝È×¼ć=Ýı³¼ćĆı=›
²¾Â¼ć=˝¼ćÈþ=ĆŞćI=ŞþĆı=þœÈ×¼ć=ˇœğ₣à=˝¼ćœ=ÏĆœ˝=²œ=Ï˝²⁄=ˇ¦œÈ₣¼ć=ƒ¬œƒ∏Á=¼Á¼ƒ∏œ=¼œğ₣à=›₣›ğÈŞć=þœ¼ćœĆı=×aœÜ=˝›¼ćÈŞć=¼ćÈ˛Èš⁄=³›
¼ćÈ¼Èİ¼ć=ŽˇÈþ˚=¼Áœ³œ¼ćÐœ=ÛÈ²˝Ðœ=þœĆı=ĆÈŞć=×aœ›ÜÈŞćÈš⁄=›¼Wœ²=¼œ=π‘Ş„›jÆ›¼×È×¼ć=şÔˇð²I=şÔ›ªø«§=ş¼ć˝œ¼ćÌ=›¼¾œˇ=J=˘¼ćœ=şœ
¹œ¼ćÞþ=²Ì¼ć¼=ĆÈŞćĆı=−œÈ˝²⁄=½Èğ=³›¼È¼İ=×ÒĞÈÞ¼ć=›¼≠Èu=Ûœ˚ŞćœŽ=þ„ğÈš²=›¼›¾á≈=Ïƒ¬_šœÈş¼Ì=şÔˇð²C›ğĆı⁄=›˝Å=˘˛²˚=˛„
¼=şÈŠþ²¾œÈ¼Ćı=˘Ćı=Û¼ƒ∏œ¼ć=ş„ÈŞœˇ=›²È_š=›˝š„=şÔˇð²˚⁄=
³›¼ćÈ¼İ=›²ÈŞć=˘Ćı=Ûœ›þİÈŞÁ=ŞœÈ×¼ć=×Ò¼ćœ¼ƒ∏œ¼ć=˝−œ=Ćœ›¼ćÈŞć=ŞœÈ_šI=þœ¼ćœ=ĆÈ_š²=ö›₣˝¼ćœ=¼œ=ˇ¼ćÌ¼ć=₣œ²„ÈĞ¼ćœ⁄=›×ôøÌ=İĆĆ=Ï−È˝=
ş¼=›İ®=ş›¼ćÈŞć=›²Èþ=›²È×Âİ=Ï×˚Şćœ=Ćğ⁄=˘¼ć=Ž²Á=¨›þˇ¦∑ƒ=ĆÈğ²=˝ÈŞć˝=ğ¨=ö›₣˝=Şœ¼ćœ=Ï˝œÈ²œ=¨›þ³Ò¼ćÞ=³œÈ¼²=²œ⁄=Ćœ˚Ü
œ¼ć=˝œ¼ć˛œ²œŞć=›Š₣²Ì=Ï−È˝=×ÒĞÞ=˘˛²=ÛÈ²˝=˝È¼=˘ÈşÈš=›˝Å=˝œ¼ć˛œ²œ¼ć=›¾þÈ¼ć=ö›₣˝¼ćœ=Û¼ÞÂ²ÌŞć=³›¼ćÈ¼Èİ=˝œŽ=˝È¼ć=ŞœÈ_
š²⁄=³›¼ćÈ¼İ=ÛœĆı²=˝œŞÂ˝¼ćÌ=ĆÈ_š=›˝Å=½Áœ?›¼ćÈþ=ÛÁœ?=˝œŞÂ˝¼ćÌ=ĆÈ_š=²œ⁄=›²ÝıĆıŞć˝Â=Ï−È˝=×Ò›Ğþ=Ćıƒ³œþ=˘ğ=˝²œ=þœ=›²ÈŞć=
₣œ−œ=Łœ₣œ›_š⁄=›˝Å=ÏşĆı=›²ÝıĆıŞć˝Â=İĆÈ¼ć=Ćœ˚Üœ=Ï−È˝=Şœ=ýœğœĆı=ÏğœĆœ¼ć=şœ₣ˇ¦Ì=ŞœÈ_š=Ïş=˝œ¼ć˛œ²œ¼ć=ö›₣È˝¼ć=³›¼ćÈ¼Èİ¼ć=˝
−œ=¾œ¼¼œ¼ć=Ï˝Ýı=Ï²Ćı⁄=ˇ¼ćÌ¼=₣œ²„ÈĞ¼ć=ŁÈ¼ć=˘˛È²œ=ÛœÈğœ=ŽXğğ=²œ=þœÈ˝=Ï¼œžœÈ²œ=ĆÈ_š=›¼˝®=İ›jÆ¼ć=˝−œ⁄ 
Û²Á=ş„à¼ć¼²=
˘Ćı=ÏİĞ=˝¼ćœ=Şœ˝=ş„à¼ć¼²=›×ÈŞć⁄=rˇğÌ¼ć=›İ®œZÈğ¼ć=ö›₣˝=ş„à¼ć¼È²¼ć=₣œ²„Ğ=J=˘È×¼ć=¼œ×=›×ÈŞć=›˝=³›¼ćÈ¼İ=¾œ¼²œ=˘CÈ¼’=
ş„à¼ć¼È²¼ć=₣œ²„ĞŽ²=¼²=ŽLğ=³›¼ćÈ¼İ=›²ÈŞć=›˝=¾œ¼Èš²=Ï×˛œ=Şœ˝⁄=
ş„à¼ć¼È²¼ć=˘˝›Ð=¼Ü=wÌ³=˝„ÈŞć₣„›Ü=wÌ³⁄=¼ćœÈþ=¼ćœŞć×Ì›Ł=Ï−È˝=ş˝œÈğ=O=ŁhÐœ=ğÈZ=ÏŠÈ³=ş„à¼ć¼È²¼ć=×›¨Þ=³›õ₣=π‘œÈ∑i=˝„ÈŞć
₣„›Ü=wÌÈ³=Ï³Íašœ²=ŞœŞć⁄=³Ò¼Â›×È˝=Š˚Üœ=²×Ì=Ï³≠Èğ=˘È˝¼œÈ¼ć=ŽLÈğ=˝„ÈŞć₣„›Ü=¼Ü=wÌ³⁄=wÌÈ³=Ï˝œÈ²œ=³œ˝œ=¼ćœ∑ƒœ=Ï²ĆıI=Ï²Ćı=›
¼×„ÁÊ⁄=ØÛœÈ¼ćœˇÁ=şÖœ²∞=²œ₣˝=˘˝›Ð=ƒ¬œƒ∏Á=Ïƒ¬_šœÈş¼Ì=şÔˇð²=OQ=₣œŠÂI=OMMO=˘˝›Ð=ƒ¬œƒ∏Á=˝ÁœÈ√³¼ć=ÛœÈŞćœŽ²=˝È¼ć⁄=π‘œŞć=şœÈ
Ü=šÈİœ=₣œ²„ĞÈ˝=›¼²œ₣ÒÈğÁ=›Š›˝Êşœ=˚=˚Ğ„¹=Ï×˚Şćœ=ĆŞć⁄=Ø¼ş„Ö¼ćœ∞=şÔˇð²=˘Ćı=È¼ćœˇÌÈ×¼ć=›˝š„=₣œ²„ÈĞ¼ć=₣È¹Á=³›¼ćÈ¼İ=şÔpÆœ∑i
=˘˝Ðœ=ş₣Ì¨œ=ŠœğœŞć⁄=˘=šœÜœ=ş₣∑ƒ=Ï¼ćœˇÌÈ×¼ćĆı=Ûœ−ÂJşœ₣œ›Ž˝=˘˝›Ð=ş₣Ì¨œ=˝¼ćœ=ĆŞć⁄=˝„ÈŞćœ₣œ¼ćÌ=wÌÈ³=Ï˝ÝıĆı=³œŞć˛œ²œ=¼Á¼
Ćœ¼ć=˝È¼ć²=²œ⁄=ş¼œ¼ć=π‘¹œ²=ş₣şÁœ=˛œ¼œ¼ć=ŽÈğ¼ć⁄=²ğ˝Ò³=ÛÈ²˝=×ÒÈ¼ć=×ÒÈ¼ć⁄=₣œÈž=₣œÈž=þœ=˛œ¼ćœ³=ĆÈŞć=−œÈ˝⁄=¼ćœ˝œ=¼ćœ∑ƒœ˚=˝
₣⁄=ş„à¼ć¼È²¼ć=˘Ćı=₣œ²„ÈĞ¼ćœ=×ÒĞÞ=›²ÈŞć=›˝=¾œÈ¼²’==
π‘ªΩ=›šğ=Ï˝œ²=×ÒĞÞ=›²ÈŞć=þœ¼ćœ=›Š›∑iþ’=SR=İþœÔİ=₣œ²„ĞĆı=›Š›∑iþ=³„˝„È¼ć¼ć=ŽÈğ¼ć=×ÒĞÞ=›²ÈŞć⁄=³œŞć˛œ²œ=²œ=−œ˝œŞć=ÏŞJÏ˝œÈ²œ
=ŽœŞćˇœŞć=₣ğ₣Òp=þÁœˇ=³„˝„È¼ć¼ć=ŽÈğ=×ÒĞÞ=ŁÐœÈ_š⁄=˘=šœÜœ=ÏŞ=ÈŞ₣²=Ï²œÔ¼ćœ=Ï½ÈğI=³œÜ=Ï¾Èł=ÛœÈšI=ˇ≠JÏ₣œĞ=Ï¹œŞćœÈ_š⁄=È
˝œÈ²œ=›²Şći~ÞĆı=Ï²Ćı⁄=ş„à¼ć¼È²¼ć=ˇ¦œÈ₣¼ć=³„˝„¼ć=›˝=˝È¼ć=¾œğ=¼ćœ˛œ=ŞœŞć=þœ=ĆÈþ=ĆÈ¼=³›¼ćÈ¼İ›¼È×¼ć=ˇÈ¼ĞÞœ¼ć=›¼ĞŞć⁄=Û¼İÁ=N
TKR% ₣œ²„Ğ=Ï˝œÈ²œ=Ýıj¼ć=Ï×²›²⁄=Û−ÂœÊ=¼œ˝=PR% 
₣œ²„Ğ=×ÒĞÞ=›²ÈŞć=¾œÈ¼²=²œ⁄=ŽLÈğ¼ć=˝œÈš=ĆÈğ˚=₣œp=PO=İþœÔİ=₣œ²Ò„Ğ=˝˛²˚=ŽLÈğ=›ˇÈŞćÈš²⁄=ş„²œ×¼ć¼È²¼ć=¼œŁ=›²ÈŞć=OR



% ₣œ²„ÈĞ¼ć=¼œŁ=›²ÈŞć=₣œ−œ¼Áœ−œ=Ï²Ćı⁄=ƒ∏œ²ÌŞć=₣œ²„Ğ=›˝Å=¼œĆıÈ¼ć¼ć=₣œ²„Ğ=˘˛œÈ²=Ł„¼ćÈþ=Ûœş„˝=˛„¼=Šœ²⁄=UTKR% 
₣œ²Ò„Ğ=₣œÈ²=˝È¼ć²I=¼œĆıÈ¼ć¼ć=Ïğœ˝=Ł„¼ćÈþ=˘Èğ=þœÈ×¼ć=¾œğĆı=ĆÈ¼⁄==
T=˘›π‘ğI=OMMOI=˘˝Ćı=ş₣Ì¨œ=ŠœğœÈ²œ=ĆŞć=¼ćœŞć×Ì›ŁÈþ=ƒ¬œƒ∏Á˝ÁœÈ√³⁄=¼ćœŞć×Ì›ŁÈþ=ĆÈŞć›šğ=›¼ÈİĞ=˘È}Èƒ∆œ›³=˝Áœ√³⁄=˘˛œÈ²¼ć=
Ï¼ćœˇÌ¼ćœ=ş„à¼È²¼ć=›¼›¾á≈=ŽœŞćˇœ=Ï−È˝=˘Èş›šÈğ²⁄=˘˛œ²˝œ¼ć=ş₣Ì¨œŞć=½ğœ½ğ=π‘œŞć=˝„ÈŞćœ₣„›Ü¼ć=₣þ²Ćı⁄=˘˛œÈ²˚=₣œ²Ò„ĞŽ²=
¼ÈğÈš²=ÏŞ=³„˝„È¼ć¼ć=ŽÈğ=×ÒĞÞĆı=₣Òğ=ş₣şÁœ=≥RT%µ⁄=Ûœ¼ć=×ÒĞÞ=Ï²Ćı=¼œ=ŽœÈ²²=²œ=¼ÈğÈš²=QM% 
₣œ²„Ğ=Šœ²=ŽLÈğ=¼œŁ=¼œÜ—˝⁄=¼œ˝Ì¼ćœ=¼œŁ=›²ÈŞć=Ïþ₣²=¾œÈþ²=²œ⁄=³ŞÂÐ˝¼ćœ=Ł„³Èþ=Ûœş„˝I=þœ=Šœ²=π‘œŞć=ş¼œĆı=≥UV%µ⁄==



¼ÚĆÊ=¼Á¼şœŞć=˚=Û³›¼WœÈ²¼ć=şÔÈŞœÈˇ=Û›∑ƒÈn¼ć=ş†Ð=

‰İÈğÑ=²œ−=ÏŁœĞ=
=
þ„¼ćÈL¼ć=ˇþşÔ˛ÁœŞć=›ğÈ˛›šğœ₣ÏŞ›²ÝıÐÈ²¼ć=mechanicsI=Ýœ¼ćÝıĆıÈ²¼ć=›¼¼þÂ²¼œ×=≥›¼ÈİĞ=˝È¼ć=þaœ¼ć=ØØsurvival=of the 
fittest∞∞=›−˚›¼ćµ=˘¼Ô=Ï₣È}Èğ¼ć=genetics 
¥˘Ćı=pŞćÌ¼ć=şÔÈŞœÈˇ=ØØ˛›dþ=›¼WœÈ²¼ć∞∞=Žá∫=ĆÈŞćÈš⁄=ØØ˛›dþ=›¼Wœ²∞∞I=ØØfragmented science∞∞I=ØØreductionist 
science∞∞=¼ğÈþ=›ð˝=›˝=Ï¼œžœŞćI=þœ=ÛÈ²È˝¼ć=˝œÈš=ƒ³«§=²Şć⁄=˘¼ć=›¼³¼ćÌÈþ=ÛœÈš=şœ₣›ˇ¦˝þœJÛ›¾₣„˛Ì=›¼Wœ²I=ØØscience 
with a holistic approach∞∞I=ş„›¼˛Áœþ=›¼¦›Ðİ=›¼Wœ²Ì=Alfred North Whitehead=ŞœÈ˝=¼ÈğÈš²=ØØorganismic 
science∞∞⁄=Ï¼İ=›¼È¼Š²œ=˝È¼ćĆı=ØØholistic 
science∞∞=˝−œ›Ð=˘›ÜÈŞć=Šğ›š⁄=³ÒÞÂ¼¦Èé=ÏŞ₣²=Ï³ÍašœÈ²œ=ŞœŞć=²œI=Ïþ₣²Ćı=holistic 
scienceJ˘=Ï³ÍašœÈ²œ=Ûşœ¹Á⁄=ş¼=ş₣Şć=şœ₣›ˇ¦˝þœ¼ć=›×È˝=Ï˛Şćœğ=¼ćœ˛ÈğĆı=Ćğ⁄=þœÈ˝Ćı=¼ğœ=ĆŞć=ØØorganismic 
science∞∞K=
¼œÔğœ¼ć=¼ćœŽ²Ì›þ=˚=›İ¨œŽˇÈþ¼ć=˘˝=ÏŽÁœ›þ«∆=˘¼Ô=³¼ć₣=öÈuŞć=˘˝=Û¹Áœ³˝=›Š›ðÈþ=›ğÈ˛Èš²I=ØØ›¼Wœ²ş√∫þ=Ž²˝ğÁœÞ=ş
ÔŁÐÈ²¼ć=π‘∑ƒœ¼=›²ÈŞć=›¼þdœ=˚=›¼şÔ¼œ×=¼„›ž=²œ⁄=›¼Wœ²ş√∫þ=˚=Ž²˝ğÁœÞ₣Òğ˝=›şuœ∑i=Ï˝²=ˇ¦ĆÞ=˝¼ćœ=˝›ð²=þœ˚=¼„›ž=²œ⁄∞∞=
þaœ¼ć=Û›þ=Ûœ∑i›¼ć˝=˚=şÔİŞćJ˝Œfı›˝þ=˘Ćı=π‘ªΩ=¼þÂ₣œ²=ŽˇÈþ¼ć=ŽÌ¼²J₣Úþ„Á¼ć=₣Òğ=π‘ªΩ›ÐÈ˝Ćı=ÛœÈğœŠ²œ¼ć=Ï˝Ñƒ∏Èğ=˘È²=›×ÈŞćÈ
š⁄ 
›¼ˇþ=İþœëÌ¼ć=Šþ„−Â=×İ˝=Ï−È˝=›¼WœÈ²¼ć=²œÈ₣=Şœ=›˝š„=π‘œ¹œ²Á=Ï³ÈŞć=ŠÈğÈšI=þœ¼ć=ş¼=›˝š„Ćı=ØØbig science∞∞=Ûœ¼ć=ØØbig 
business∞∞J˘¼ć=Ï₣ğ¼ÖÈ²¼ć=½ğ⁄=ØØBig science∞∞=¼ğÈþ=›˝Å=ØØgreat science∞∞=Ï¼œžœŞć=²œ⁄=ØØBig 
science∞∞=¼ğÈþ=Ï¼œžœŞć=ÏşĆı=›¼Wœ²=Şœ¼ć=Ïžaœ˝=Ž›Ðğ=gadgets=‰þ›¼ć¼ć=›×È˝I=Şœ¼ć=½Èğ=big 
moneyJ¼ć=π‘ÈŞćœŽ²=ĆŞć⁄=ŽˇÈþ¼ć=ş¼=›˝š„=Ï₣›İÈ²¼ć=¹¼ćÈÞ=ŠÈğI=˘Ćı=¹œ¼ćÞœ¼ć=¼İ¼þÂÌ=ĆÈŞć=ÏŞ=›¼WœÈ²¼ć=ŞœpœI=þœ¼ć=³›¼ćÞ›þ=Ł
ÈÐ=Ž›Ðğ=π‘Ş„›jÆÈþ=(complex technology=Ïþµ⁄=˘È˝=ØØscientific 
technicalism∞∞=¼ğœ=Ýı›Šþ⁄=Şaœ¼ćœĆı=˘¼ć=Ï₣œÈĆ=₣„GI=þaœ¼ćœĆı=˘È˝=ØØhigh-tech∞∞=¼Èğ²⁄=ş₣œŽ›¼Wœ²Ì¼ć=›¼ŠœÈ¼ć=˘È˝=ØØlow 
social-efficiency tech∞∞=¼ğœĆı=ş₣ÌŠÌ²⁄=π‘Şćœþ=Û−Â²Ì›þ›¼×=Dr. V. K. R. V. Rao=²ÁœŞćşLþ=¾œÈ¼Ćı=ØØhi-
tech∞∞J˘¼ć=˘Ćı=şÔWœ=Šœğ„=˝È¼ć›šÈğ²⁄=
›¼WœÈ²¼ć=˘Ćı=³›¼ćÞ›þ=Û¼¹œ›¼ćþ=›šğ=²œ⁄=›¼WœÈ²¼ć=₣Òğ=˝œŽ=π‘˝Ú›þ¼ć=¼ćĆşÁ=ÝıÈá∫œŠ²=˝¼ćœ=ŞœÈþ=π‘œÞÌ¼ć=˝ğÁœÞ=ŁÈÐ⁄=π‘˝Ú›þ¼ć=
›²Şć₣=Şþ=ˇ¾Ì¼ć¾œÈ¼=Ï¼œžœ=ŞœÈ¼I=þþĆı=¨₣þœ=Žá∫œÈ¼=Û›þ=ş¼ćğ=Ûœ›LÈ˝±³i∏œŞć=ş₣şÁœ¼ć=ş₣œ¹œ²=˝¼ćÈþ¥ÏŞ=Ûœ›L˝±π‘˝¼ć
Þ=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=ŽÌ¼È²¼ć=šÈà¼ć=şÈL=şÒ¢¾œÈ¼=(imperceptibly)=›₣Èİ=ŞœŞćI=ŞœÈþ=×„Óşœ¹Á=şœ¹²œ¼ć=¼Á\²œ=−œ˝È¼=²œI=şœ¹
œ¼ćÞ=₣œ²„ÈĞ¼ć=Û²›¹ˇ₣Á=π‘Ş„›jÆ¼ć=π‘ÈŞćœŽ²=ĆÈ¼=²œ⁄=›¼Wœ²È˝=Ïş=³−=Ï−È˝=›¼Š„Áþ=˝¼ćœ=ĆÈŞćÈš⁄=è¹„=ÛœĆı²«§œĆı², Max 
Planek, Niels 
Bohr,=ĆœĆıÈş²¼œˇÂI=Žˇ×ÌİŠÑ=¼ş„I=›Ý¼ćœ˝=π‘₣„˛=×œİÂ›²˝J‰¼Wœ›²˝=˘Ćı=›¼Š„Á›þ=˘ÜœÈþ=Ï³È¼ćÈš²⁄=›˝Å=Ï˝²=˘Ćı=›¼Š„Á›þ=ŁÐ
Èþ=³œ¼ćğ’ 
›¼Ôİ=İþœëÌ¼ć=Šþ„−Â=×İ˝=Ï−È˝=›¼ª…Ž„ÈÜ=Ï₣›İ²=ÏŠþ²œŞć=ş₣œ_šá≈I=Ï₣›İ²JşÚŽ²JÛ›¾₣„˛Ì=›¼Wœ²ŠŠÂœ¼ć=Û›þ=π‘œ¼ğÁ=ŁÈÐÈš=ş
þÁû=›˝Å=þœ¼ć=₣Òğ=›šğ=ÏĞœÜİ=İþœëÌ¼ć=×„Ćı=×œİÂ›²È˝¼ć=›Š∑iœŞćI=Şaœ¼ćœ=Wœ²ŠŠÂœŞć=²þ„²=¹œ¼ćœ¼ć=π‘¼þÂ²=˝È¼ć›šÈğ²⁄=›¼¦›Ðİ=‰¼Wœ›
²˝Francis Bacon=˚=½¼ćœ›ş=×œİÂ›²˝=Rene 
DescartesJ˘¼ć=˝œğ=›šğ=›²ÝıÐÈ²¼ćJ˚=ÛœÈˇ⁄=₣¹ÁŞ„Èˇ¼ć=Ï˝þœ¼×„¼ć∑ƒI=˝®²œ›²¾Â¼ćI=Ûπ‘œ₣œ›Þ˝=›¼×Áœ¼ć=›¾þ=˝aœ›³ÈŞć=›×ÈŞć=þa
œ¼ćœ=³¼ćÌ¨œ›²¼ćÌ¨œ=˚=π‘₣œÞJ›¾›j˝=›¼Wœ²ŠŠÂœ¼ć=³−=³›¼ć«∆œ¼ć=˝È¼ć=›×ÈŞć›šÈğ²=›˝Å=Ýı¾ÈŞć¼ć=¼jÆÈ¼Á=˘₣²=›˝š„=›²È×Âİ=›šğ=Şœ∞
=Û²Á=˘˝=π‘˝œ¼ć=›¼˝Ú›þ¼ć=¼ÌŽ=¼³²=˝È¼ć›šğ⁄Bacon ¼ğÈğ²I=ØØKnowledge is 
power∞∞⁄=Wœ²=ÏŞ=˘˝=şœ¼ć¾Òþ=şĆŽœþ=İ›jÆ¥˘˝=intrinsic 
strengthI=Ïş=›¼ĞÈŞć=Ïþœ=Ï˝œ²=şÈàĆ=Ï²ĆıI=›˝Å=Ş˛²=þœÈ˝=Øpower∞=›ĆşœÈ¼=¼ÞÂ²œ=˝¼ćœ=ĆŞćI=þ˛²=þœ¼ć=›³ÈšI=₣È²¼ć=ÛÈˇœŠ
È¼ć=¼œ=ÏˇœŠÈ¼ćI=ÛÈ²˝=Ûœİœ=ÏŽÈˇ=˚Èð⁄=π‘−₣þ=ÛœÈş=π‘˝Ú›þÈ˝=ŽŞć=˝¼ćœ¼ć=İ›jÆ=Ûœ˝œł¨œû=›wþÌŞćþI=Û²Á=₣œ²„ÈĞ¼ć=Ýı³È¼ć˚=İ
›jÆ=˛œÐœÈ²œ¼ć=˝œ₣²œ⁄=þœ=šœÜœI=Ï¼˝²=Ïþœ=›²ÈŽĆı=Ï˛œğœ˛„›ğ¾œÈ¼=π‘˝Ú›þÈ˝=¼aœ›×›ˇ›¼ć¼ć=˝œÈŽ=Ž„ÈÜ=Ï×¼œ¼ć=˝−œ=¼Èğ›šÈğ²I=
Ž„ğ„₣=˝È¼ć=þaœ¼ć=¼ćĆşÁ=¼œ¼ć=˝È¼ć=Ï²˚Şćœ¼ć=˝−œ˚=¼Èğ›šÈğ²=(‘‘torture her secrets out of 
her’’)⁄=Û¼İÁ=›þ›²=˘˝−œ˚=¼Èğ›šÈğ²=ÏŞ=π‘˝Ú›þÈ˝=ŽŞć=˝¼ćÈþ=ĆÈğ=π‘˝Ú›þ¼ć=›²Şć₣=Ï₣È²=ŠğÈþ=ĆÈ¼⁄=³È¼ć¼ć=Ş„Èˇ=þaœ¼ć=ÏİÈĞœ
jÆ=³¼ćœ₣İÂ=›¼ƒ∫Ú›þ¼ć=þğœŞć=þ›ğÈŞć=›ˇÈŞć›šğ¥è¹„=π‘˝Ú›þ=ŽÈŞć¼ć=Ï²İœĆı=›¼Wœ²=şœ¹˝È×¼ć=Ï³ÈŞć=¼şğ⁄ 



Ï¼˝È²¼ć=ş₣şœ₣›Şć˝=½¼ćœ›ş=×œİÂ›²˝=Rene Descartes=WœÈ²¼ć=π‘›þ›Ð=Ï¨pÈ˝=Û†İœÈƒ~¼ć=›¼¹œÈ²¼ć=(mathematical 
method)=Ûœ˚þœŞć=Ûœ²Èþ=ŠœĆıÈğ²⁄=Ï¾Í›þ˝=ŽˇÈþ¼ć=¼ćH³=˚=˝₣Âπ‘›pÆŞćœ=ş¼Ćı=Ï₣›İ²=ş×ÚİI=˘Ćı=¹œ¼ćÞœ=›þ›²=Šœğ„=˝¼ćÈğ²⁄=
˘Ćı=¹œ¼ćÞœ¼ć=Ýı³›şuœ∑i=›ĆşœÈ¼=ØØmathematical 
equationJ˘¼ć=¼œ›ĆÈ¼ćI=quantification=¼Á›þÈ¼ćÈ˝=›˝š„Ćı=›¼WœÈ²¼ć=₣ŞÂœ×œ¼ć=Û›¹˝œ¼ćÌ=ĆÈ¼=²œ∞∞I=˘Ćı=²Ì›þ¼œ˝Á˚=›þ›²=Šœğ„=
˝¼ćÈğ²⁄=₣œ²„ÈĞ¼ć=ÛœÈ¼ˇÈ˝˚=³›¼ć₣œ³=(quantity)=˝¼ćœ=ŞœŞćI=˘=¹œ¼ćÞœ˚=›þ›²=π‘Šœ¼ć=˝È¼ć²⁄=˘Ćı=þjt˝−œ¼ć=π‘¾œ¼=˘˛²˚=π‘¼
ğ⁄=Ýı×œĆ¼ćÞƒ¬¼ćH³=¼ğÈþ=³œ›¼ćI=Descartian=¾œ¼¹œ¼ćœŞć=π‘¾œ›¼þ=˘˝=Psychology=›İ¨˝È˝=Ş˛²=≥NVUM=şœÈğµ=Ûœ›₣=›
ŽWœşœ=˝È¼ć›šğœ₣I=ØØCan you quantify mother’s love?∞∞=₣„ĆÒþÂ˝œğ=›¼ğ√¬=²œ=˝È¼ćJĆı=›þ›²=Ýıj¼ć=›×ÈŞć›šÈğ²I=ØØYes, 
it can be done∞∞K=∑ƒ›óþI=¼œ˝Ćœ¼ćœ=ĆÈŞć=›ˇÈŞć›šğœ₣⁄=
DescartesJ˘¼ć=¼jÆ¼Á=›šğ=›²√≈¼ćH³=æ=ØØÏ₣›İÈ²¼ć=›¼›¾á≈=ÛÔÈİ¼ć=Ûœ∑iæ›pÆŞćœ=Ï₣›İÈ²¼ć=ƒ¬¾œ¼=˚=˝₣Â¹œ¼ćœ=›²¹Âœ¼ćÞ=˝È¼ć⁄=¼Ç=
˚=π‘œÞÌŽˇÈþ¼ć=ş¼=›˝š„Ćı=˚Ćı=Ï₣›İÈ²¼ć=₣ÈþœĆı⁄=þœÈ×¼ć=Ýı³œ×œ²ş₣ÒÈĆ¼ć=˛¼ÂÌ˝Úþ=(reduced)=¼ćH³C›ğ¼ć=Ûœ∑iÓ›pÆŞćœ=(intera
ction)=Û¹ÁŞć²=˝¼ćÈğĆı=ŽˇÈþ¼ć=ş¼=›˝š„Ćı=ş₣Á˝¾œÈ¼=Žœ²œ=ŞœÈ¼⁄∞∞=The material universe, including the 
organisms, can be understood by reducing them to the simplest constituents and by studying 
their interactions 
¥=˘Ćı=›šğ=þaœ¼ć=›İ¨œ¼ć=şÔ›¨äşœ¼ć⁄=Ï₣›İ²¼ćHÈ³=ş¼=›˝š„È˝Ćı=Ï×˛œ¥ŞœÈ˝=şÔÈ¨È³=¼ğœ=ĆŞć=mechanomorphic 
world 
view¥ˇþ=Šœ¼ć=İþœëÌ=¹È¼ć=›¼Wœ²È˝=³›¼ćŠœ›ğþ=˝È¼ć=ÛœşÈš⁄=Ş›×˚=ŽÌ¼›¼Wœ²Ì¼ćœ=₣œÈž=₣œÈž=þaœÈ×¼ć=Û›¾Wþœ¼ć=ÛœÈğœÈ
˝=DescartesJ˘¼ć=¼jÆ¼Á=˘˝Ð„=Ûœ¹Ð„=¼×ğ=˝È¼ć=›²ÈŞćÈš²I=Ï¾Íþ›¼Wœ²=ŠŠÂœŞć=˘¼ć=π‘¾œ¼=Ûπ‘›þĆþ=ÛœÈš¥˘¼Ô=Ïş=Ï¨Èp=
−œ˝œ¼ć=˝œ¼ćÞJ˚=ÛœÈš⁄=Û¼İÁ=ş√ñ›þ˝œÈğ=Ï¾Í›þ˝=ŽˇÈþ˚=Û›þ=¨„È{¼ć=Ï¨Èp=˘¼Ô=Û›þ=¼ÚĆÈþ¼ć=Ï¨Èp¥in atomic 
and subatomic physics and in astrophysics and cosmology¥˘Ćı=mechanistic 
paradigm=³›¼ćþÁjÆ=ĆÈŞćÈš⁄ 
Mechanistic=¹aœÈŠ=›¼Wœ²ŠŠÂœ¼ć=˘˝=ş„›¼¹œ=ÛœÈš⁄=˘Ćı=¹¼ćÈ²¼ć=ŠŠÂœŞć=Šœ³I=þœ³I=ˇ›þÈ¼ˇI=˝√³²I=Ðœ²π‘›þÈ¼ćœ¹=¨₣þœ=(pre
ssure, temperature, velocity, vibrancy, tensile 
strength)=π‘¾Ú›þ=₣„›«§È₣Şć=₣œ³˝œ›ð¼ć=(parameter)=π‘ÈŞćœŽ²=ĆŞć⁄=ÛÈŠþ²=ŽˇÈþ¼ć=Û−ÂœÊ=π‘œÞĆÌ²=¼ÈˇÂ¼ć=Systems=ŠŠÂœŞć
¥₣œŞć=ˇ¦ĆJ²¨Èp¼ć=³ŞÂœÈğœŠ²œŞćI=¾ÒÈğœÈ˝˚=₣ĆœİÒÈ²Á=¼œþÂœ=Ûœ×œ²Jπ‘×œÈ²I=˘¼Ô=π‘œÞ›¼²œİÌ=Ûƒ~=Ýı‹œ¼²=˚=ÝıÊ³œ×È²¥in 
all non-life and life-destruction-oriented systems¥˘Ćı=reductionist=³u›þ=˚=quantification 
approach=Û›þ=½ğπ‘şÒ⁄=˘₣²˝Ì=ŽÌ¼›¼WœÈ²¼ć=›˝š„=Ï¨Èp˚¥Ş−œ=geneJ˘¼ć=¼ćœşœŞć›²˝=π‘˝Ú›þI=¼Ôİˇþ=‰¼›İÈ«§Á¼ć=(her
edity)=₣Òğ=Ýı³œ×œ²=şÖœÈ²=˘¼Ô=Û²„¼ćH³=˝›þ³Şć=Ï˛aœÈŽ=˘Ćı=paradigm=₣ĆÊ=Û¼×œ²=Ï¼ćÈ˛Èš⁄=þ¼„˚=ŽÌ¼›¼WœÈ²¼ć=¼ÚĆj¼ć=Ï
¨Èp=˘Ćı=reductionist=³u›þ=˚=quantification guideline=×„∑ƒ¼ć=¼œ¹œ=ĆÈŞć=×aœ›ÜÈŞć=ÛœÈš⁄=þ×„³›¼ć=ŽÌ¼È²¼ć=¹œ¼ć˝=(life 
support) 
systemJ˘¼ć=›¼›¾á≈=Ï¨Èp¥ÏŞ˛œÈ²=ÛœÈš=¼r=ÝıÊ³œ×˝=(factors)I=ÏŞ˛œÈ²=¾Ò›₣I=ŽğI=¼²ş√³×=ŽœþÌŞć=resource 
systems=˘¼Ô=ŽÌ¼₣dÈğ¼ć=³›¼ćÈ¼İ=şþþ=Ûœ∑iÓ›pÆŞćœŞć=¼ćþ¥reductionist=›¼WœÈ²¼ć=›şuœ∑i=π‘ÈŞćœˇ=˝¼ćÈþ=ÏˇÈğĆı=þœ¼ć=
½ğ=ĆŞć=›¼Ğ₣ŞćI=ŽÌ¼²›¼¹qÔşÌ⁄=
Machines 
˚organismsJ˘¼ć=₣È¹Á=ÛœÈš=›¼∑ƒ¼ć=π‘È¾×⁄=Machine=‰þ›¼ć=ĆŞć=Ïˇœ²œˇœ−œ=partsJ˘¼ć=ş„•„=şÔÈŞœŽÈ²⁄=›²õğ=Ýı›‹×=˚=Š
ğ₣œ²=π‘œÞÌ=›²ÈŞć=ÏŞ=ÏŠþ²=ŽˇÊI=Ïş˛œÈ²=Ï×˛œ=ŞœŞć=³›¼ć›ƒ∏›þ=Û²„ŞœŞćÌ=Ûœ³²=Ï×ÈĆ¼ć=›¾þÈ¼ć=Ï¼İ=›˝š„=Û×ğJ¼×Èğ¼ć=¨₣þœ=(fl
exibility and plasticity)K=›wþÌŞćþI=π‘œÞ¼È∑i¼ć=ŽˇÈþ=ÛœÈš=ŠpÆœ˝œÈ¼ć=Ûœ¼þÂ²İÌğ=şÔ¼œ×π‘¼œĆ=(cyclical patterns of 
information flows)=ŞœÈ˝=¼ğœ=ĆŞćI=feedback loopK=þÚþÌŞćþI=ÏŠþ²=ŽˇÈþ=˝œŽ=˝È¼ć=ÛœoşÔˇðÈ²¼ć=›²Şć₣=(principle 
of self-
organization)⁄=˘Ćı=ÛœoşÔˇðÈ²¼ć=₣È¹Á=Ûœ¼œ¼ć=ÛœÈš=×„Ćı=π‘˝œ¼ć=İ›jÆ¥˘˝›Ð=ĆÈ_š=ÛœoJ²¼Ì˝¼ćÞû=Û³¼ć›ÐI=Ûœ³²=Žœˇ›
þ˝=İ›jÆ¼ć=şÌ₣œ²œ=šœ›³ÈŞć=Ýıj¼ćÞ=(self-renewal and self-
transcendence)I=˘Ćı=ÛœoJ²¼Ì˝¼ćÞ=ŁÈÐ=₣Òğ=ÏŠĆœ¼ćœŞć=³›¼ć¼þÂ²=²œ=Ł›ÐÈŞć⁄=₣›∑ƒ«∆=¼œ×=›×ÈŞć=¼œ›˝=ş₣∑ƒ=Ï×ÈĆ¼ć=ŽÌ¼È˝œĞ=π‘
›þ›²Şćþ=Ï¾Èł=ŞœÈ_š=Ûœ¼œ¼ć=²þ„²=Ï˝œĞ=ˇÈÜ=ÝıðÈš=Û−Š=¼œ›ĆÈ¼ć=Ï−È˝=›˝š„Ćı=Ï¼œžœ=ŞœÈ_š=²œ⁄=Ûœ¼ć=π‘œÞ₣Şć=ŽˇÈþ¼ć=İÌÈĞÂ=Ï
Ş=₣œ²„ĞI=þœ¼ć=₣È¹Á=ÛœÈš=Wœ²=˚=¼„›u¼ć=ˆÈ¹qÂ=ÝıÈð=ÛþÌ›ÑŞć=ŽˇÈþ=›¼Š¼ćÞ=˝¼ćœ¼ć=¨₣þœ⁄=Šþ„−ÂþI=organisms=›²ÈŽ¼ćœĆı=Ï˝
œ²˚=²œ=Ï˝œ²˚=ecosystemJ˘¼ć=₣È¹Á=¼œş=˝È¼ćI=Ûœ¼œ¼ć=þœÈ×¼ć=Û¾Á∑iÈ¼ć˚=ÛœÈš=˘˝=˘˝›Ð=ecosystem=Ûœ¼ć=þœ¼ć=≥ÏİÈĞ
œÈjÆ¼ćµ=₣È¹Á=¼ćÈŞćÈš=ÏšœÐ=ÏšœÐ=organism=Şœ¼ćœ=ŞÈ−«§=autonomy=Ï¾œˇ=˝È¼ć=˚=host=π‘œÞÌ¼ć=ş₣ˇ¦=˝₣Â˝œÈd¼ć=şÈL=›²ÈŽÈ
×¼ć=ş√³ÒÞÂ¾œÈ¼=ˇ¦›−þ=˝È¼ć=Ï²Şć⁄=³Z₣þI=π‘œÞ¼∑iÈ×¼ć=₣È¹Á=ÛœÈš=π‘¹œ²þ=şÔÈŞœˇ⁄=π‘›þÈŞœ›ˇþœ=Ïş˛œÈ²=Şœ=›˝š„=ÛœÈšI=þœ=è



¹„=¼ÚĆj¼ć=Ï¨Èp=(system)=¾œ¼ćşœ₣Á=¼ŽœŞć=¼ćœ˛œ¼ć=Ž²Á⁄=þ×„³›¼ćI=organismsJ˘¼ć=ŽˇÈþ=π‘›þ›²Şćþ=variety=şÚ›«§=ĆÈ_šû=Û
œ¼œ¼ć=ÏşĆıvarietyJ¼ć=₣È¹Á˚=individuality 
≥ƒ¬œþi~µ=ÛœÈš⁄=Ýı³›¼ć=ÝıjÆ=›¼¼¼ćÞ=Ï−È˝=Ï¼œžœ=ŞœÈ¼I=ŽÌ¼=›¼Wœ²=ŠŠÂœ¼ć=¼Áœ³œÈ¼ć=mechanomorphic world view 
˝þ=›¼ïœ›∑i˝¼ć=˚=ØØˇÈ¼ĞÞœ¼ć=½ğ=³›¼ć₣œÞœo˝=¼ćHÈ³=π‘˝œİ=˝¼ćÈþĆı=ĆÈ¼I∞∞=˘Ćı=›²È×Â›İ˝œ(quantification 
guideline)=˝þ=ÛşLþ⁄=¼›ĆŽÂˇÈþ¼ć=şÈL=π‘›þ›Ð=organismJ˘¼ć=›²¼ć∑i¼ć=¼r₣œ›p˝=Łœþπ‘›þŁœþŽ›²þ=ÏŞ=Ûœ∑iÓ›pÆŞćœ=ŠÈğ
Èš=˘¼Ô=π‘›þ=organismJ˘¼ć=Ï×Ćœ¾Á∑iÈ¼ć=þœ¼ć=Ûœ³²=›¼›¾á≈=ÛLJπ‘þÁÈL¼ć=₣È¹Á˚=Û∑iÓ›ƒ∏þ=¨„{=organismJÏ×¼ć=şÈL¥˘
¼Ô=ÏİÈĞœjÆÈ×¼ć=₣È¹Á˚¥ÏŞ=ÛŽƒ¯=Ûœ∑iÓ›pÆŞćœ=ŠğÈšI=þœ¼ć=³›¼ć₣œ³=Ûşó¼⁄=
ŽÌ¼›¼WœÈ²¼ć=ˇÈ¼Ğ˝¼ćœ=ÏŞ=şœ¹œ¼ćÞþorganismJ˘¼ć=¨„{œ›þ¨„{=Ï˝œ²˚=ÛÔİ=›²ÈŞć=Û²„İÌğ²=˝È¼ć=ŠÈğ²I=þœ¼ć=˝œ¼ćÞ=Ïş=Ï
¨Èp=ˇÈ¼ĞÞœ¼ć=½ğ=³›¼ć₣œÞœo˝=¼ćHÈ³=≥ÛÈ†¼ć=¾œĞœŞćµ=π‘˝œİ=˝¼ćœ=şó¼=ĆÈ¼⁄=›˝Å=ÏŞ˛œÈ²=ŽÌ¼È²¼ć=³›¼ćŠŞćJĆı=ĆÈ_š=π‘›þ=þÅ
¼ć=şÈL=π‘›þ=þÅ¼ćI=π‘›þ=Ï˝œÈĞ¼ć=şÈL=π‘›þ=Ï˝œÈĞ¼ć=şÔÈŞœÈˇ=(linkage)I=¼aœ¹È²¼ć=₣È¹Á=¼aœ¹È²I=Ïş˛œÈ²=şÔŞ„›jÆ¼ć=¼ÚĆj₣=˚=Ýı_
Šþ¼ć=Ï¨pC›ğ=¼œ×=›×ÈŞć=Û›þ=¨„{=∑ƒÈ¼ć¼ć=Ûœ∑iÓ›pÆŞćœÈþ=şÌ›₣þ=−œ˝œ=Ïþœ=ŽÌ¼›¼Wœ²=Ï−È˝Ćı=³ğœŞć²⁄=þœÈþ˚=Ï×œĞ=²œJĆı=¼œ=›
×ğœ₣⁄=›˝Å=Ş˛²=˘Ćı=ş¼=›¼ÈİĞW=₣È²=˝È¼ć²=ÏŞ=˘Ćı=∑ƒÈ¼ć=ŠŠÂœ=˝È¼ćĆı=þaœ¼ćœ=ŽÌ¼È²¼ć=¼ćĆşÁ=Ýı×ŁœÐ²=˝¼ćÈ¼²I=þ˛²=þœ=ĆÈŞć=×aœ
ÜœŞć=Ûœoπ‘þœ¼ćÞœ⁄=ŽÌ¼²=ÏŞ˛œÈ²=¼r∑ƒ¼ćÌŞć=(multi-level)=şÔˇð²I=Ïş˛œÈ²=›²√≈=∑ƒÈ¼ć=ˇÈ¼ĞÞœ=˝È¼ćĆı=life force 
J˘¼ć=›¼›¾á≈=›×˝=ÝıÈá∫œŠ²=˝¼ćœ¼ć=Ûœİœ=Ïþœ=₣¼ćÌ›Š˝œ¼ć=›³šÈ²=¹œ˚Şćœ⁄=
Ï²œÈ¼ğ=›¼ŽŞćÌ=›¼Wœ²ÌÈ×¼ć=ş₣œÈŽ=›Ş›²=ş√∫œÈ²¼ć=Ýı_Š=Ûœş²=Ï³ÈŞć›šÈğ²I=ÏşĆı=Albert Szent 
Gyorgi=þaœ¼ć=Û²²„˝¼ćÞÌŞć=¾›LÈþ=˚=Û²¼×Á=¾œĞœŞć=Relationship between the Biological and the Physical 
Sciences=¼Áœ˛Áœ=˝È¼ć›šÈğ²=NVRQ=şœÈğ=˘˝=¼jÚÆþœŞć⁄=¼ćL=˝È¼ć=›þ›²=¼jÚÆþœ¼ć=›İÈ¼ćœ²œ₣œ=›×ÈŞć›šÈğ²=ØØFifty Years of 
Poaching in 
Science.∞∞=›¼WœÈ²¼ć=¼r=›¼¾œÈˇ=˝œŽ=˝È¼ć=¼r=›¼¾œˇ=Ï−È˝=idea=˚=Û›¾Wþœ=şÔˇ¦Ć=˝È¼ć›šÈğ²=¼Èğ=›þ›²=›²ÈŽÈ˝=poa
cher=¼ÈğÈš²⁄=ŽÌ¼›¼WœÈ²¼ć=¼ÚĆj¼ć=Ï¨p=Ï−È˝=è≠=˝È¼ć=bacteriology, molecular biology, subatomic 
physicsJ˘=›þ›²=Ý„¼=›×ÈŞćÈš²=Ûœ¼œ¼ć=ŽÌ¼È²¼ć=Û˛dþœŞć=˚=multi-level synergy=³ŞÂœÈğœŠ²œŞć=›½È¼ć=˘ÈşÈš²⁄=
π‘−È₣=›þ›²=Ï×˛œ²=ÏŞ=ÛÈŠþ²=˚=ÏŠþ²=Ýı¾ÈŞć¼ć=ŽˇÈþĆı=şÔˇð²=¼Á¼ƒ∏œ=ÛœÈš=˝œ¼ćÞ=şÔˇð²=ĆÈ_š=π‘˝Ú›þ¼ć=Ï₣Í›ğ˝=‰¼›İ«§Á⁄=
þÈ¼=ÛÈŠþ²=ŽˇÈþ=˘Ćı=şÔˇð²=›˝š„=×Ò¼ć=›ˇÈŞć=Ï−È₣=ŞœŞćû=Ûœ¼ć=ÏŠþ²=ŽˇÈþ=˘Ćı=şÔˇð²=π‘›pÆŞćœ=ŠğÈþ=−œÈ˝=¼r×Ò¼ć⁄=þ×„³›¼ć
=şÔˇðÈ²¼ć=π‘›þ=¹œÈ³Ćı=²þ„²=Ž›ÐğI=şÒ¢=˚=›¼ƒ∫Şć˝¼ć=CÈÞ¼ć=(properties)=Ûœ›¼¾Âœ¼=ŁÈÐ=Şœ¼ć=Ï˝œ²˚=þ„ğ²œ=ÛÈŠþ²=ŽˇÈþ
=Ï²Ćı⁄=˘˛œÈ²Ćı=è≠=ĆŞć=ŽÌ¼›¼Wœ²Ì¼ć=Ýı¾ŞćJş†Ð⁄=Quantification=ŠœĆıÈğ=ŽÌ¼şÔˇðÈ²¼ć=›²√≈∑ƒÈ¼ć=Ûœ¼u=−œ˝Èþ=ĆŞćû=þœÈþ=
ŽÌ¼È²¼ć=π‘›pÆŞćœJÏ¼œÈ¹=Ûˇ¦ˇ›þ=ĆŞć=²œ⁄=³¨œ∑iÈ¼ć=³ŞÂÈ¼¨ÈÞ¼ć=Ï˝Ñ=Ş›×=Ýı_Šþ¼ć=Ï˝œ²˚=∑ƒÈ¼ć=›²¼u=˝¼ćœ=ĆŞć=¼œ=ş₣ˇ¦=organ
ismJĆı=Ş›×=³ŞÂÈ¼¨ÈÞ¼ć=›¼ĞŞć¼Ç=ĆŞćI=þœ=ĆÈğ=³›¼ć₣œ³=şó¼=ĆŞć=²œI=½Èğ=×ÁœJ˝þÂœ=(Descartes)=₣œ˝Âœ=›¼Wœ²Ì¼ć=³Ô›jÆÈþ=ƒ∏
œ²=ğœ¾=ŁÈÐ=²œ⁄=ŽÌ¼ŽˇÈþ=›¼›¾á≈=π‘˝œ¼ć=ş₣şÁœ¼ć=›²È×ÂœĞ=ş₣œ¹œ²şÖœ²Ì=›¼Wœ²Ì=ÏŞ=˝Ì=›²×œ≠Þ=Ï×œÐœ²œ¼ć=₣È¹Á=³ÈÜ²I=þœ¼ć=›
¼¼¼ćÞ=›×ÈŞćÈš²=Szent 
Gyorgi=þaœ¼ć=ŽÌ¼È²¼ć=Û›¾Wþœ=›×ÈŞć⁄=ÏŞÈĆþ„=π‘›þ=ŽÌ¼›¼Wœ²Ì¼ć=˝œÈš=˘Ćı=Û›þ=π‘œ\ğ=›¼¼¼ćÞ=˚=¼Áœ˛Áœ=ÛœÈğœ˝¼›þÂ˝œ¼ć=₣È
þœ=˝œŽ=˝¼ćÈ¼I=ÏşŽ²Á=›¼İ×=ÝıuÚ›þ=Ï×˚Şćœ¼ć=Ïğœ¾=şœ₣ğœÈþ=³œ¼ć›š=²œ⁄=
Putting things together in a meaningful way is called ‘‘organization’’. It is one of the basic features 
of nature. If elementary particles are put together to form an atomic nucleus, something new is 
created which can no longer be described in terms of elementary particles. The same thing 
happens again if we surround this nucleus by electrons and build an atom, when we put atoms 
together to form a molecule, and so on. Inanimate nature stops at the low level of organization of 
simple molecules. But living systems go further and combine molecules to form macromolecules, 
macromolecules to form organelles such as.... and eventually put all these together to form the 
greatest wonder of creation, a cell with its astounding inner regulations. Then it goes on putting 
cells together to form ‘‘higher organisms’’ and increasingly more complex individuals, of which we 
are examples. At every step, new, more complex, and subtle qualities are created. In the end we 
are faced with properties which have no paralled in the inanimate world, although the basic rules 
remain unchanged. 
‘‘It is most important for the biologist to give himself an account of the relationships when he asks 
himself on which level of organisation to work when embarking on research with the desire to 
understand life. Those who like to express themselves in the language of mathematics do well to 
keep to lower levels. Any level of organisation is fascinating and offers new vistas and horizons, 
but we must not lose our bearings lest we fall victim to the simple idea that any level of 



organization can best be understood by putting it to pieces, by a study of its components, that is, 
to study of the next lower level. This may make us dive to lower and lower levels in the hope of 
finding the secret of life there. It made my own life a wild-goose chase. I started my experiments 
with rabbits, but finding rabbits too complex, I shifted to a lower life and studied bacteria; I 
became a bacteriologist. Soon I found bacteria too complex, and shifted to molecules and 
became a biochemist. So I have spent my life in the hunt for the secret of life..... 
For twenty years I studied energy transformations by going to the source of vital energies and 
worked on biogical oxidation on the molecular level. These shedies netted me a Nobel Prize but 
left me without a better undertanding.... The more I knew, the less I understood; and I feared that 
I would end my life knowing everything and understanding nothing. Evidently something very 
basic was missing. I thought that in order to understand I had to go one level lower, to electronics, 
and I began to dabble in quantum mechanics. So I finished up with electrons. But electrons are 
just electrons and have no life at all. Evidently on the way I lost life...... 
‘‘I do not regret the wild goose chase, because it made me wiser. I know now that all levels of 
organization are equally important and we must know something about all of them if we want to 
approach life......Even if we limit our work to a single level, we have to keep the whole in mind. 
Naturally, the higher we climb on the ladder of organization and complexity, the less our material 
becomes accessible to mathematical analysis but we must not think of ourselves as scientists 
only when we speak in equations.’’=
˘Ćı=¾œĞÈÞ¼ć=³¼ć=π‘œŞć=Û¹ÂİþœëÌ=Ï˝ÈÐ=Ïˇğ⁄=ŽÌ¼=›¼Wœ²Ì¼ćœĆı=Ûœoœ²„şÖœ²=˝È¼ć=¼ğ„²I=þaœ¼ćœ=›¼›¾á≈=∑ƒÈ¼ć¼ć=½ğœ½ğ=˝Ì¾œÈ¼=
Ûœ∑iÓş√³È˝Â¼ć=₣È¹Á=ÛœÈ²²=(correlate)=˚=˝Ì¾œÈ¼=şœ₣\şÁ=›¼¹œ²=˝È¼ć²⁄=
ÛœÈˇĆı=¼Èğ›šI=è¹„=ÏŞ=›²õğ=¼œ=şŠğ=organismsJ˘¼ć=Ýı³¼ć=reductionist=›¼Wœ²=π‘ÈŞćœˇ=¨›þ˝¼ć=ĆŞć=þœ=²ŞćI=ŽÌ¼È²¼ć=¹
œ¼ć˝=(life-support) systemJ˘¼ć=›¼›¾á≈=Ï¨Èp¥¾Ò›₣I=ŽğI=¼²ş√³×=ŽœþÌŞć=resource 
systemsJ˘¼ć=Ýı³¼ć=reductionist=›¼Wœ²=˚¼ćÈ½=fragmented 
science=π‘ÈŞćœˇ=˝¼ćÈþ=ÏˇÈğĆı=þœ¼ć=½ğ=ĆŞć=›¼Ğ₣ŞćI=ŽÌ¼²¹qÔşÌ⁄=ÛœşÈğ=˛›dþ=›¼Wœ²=ĆÈ_š=ÛJ›¼Wœ²I=Ş›×˚=π‘˝Ú›þJŽŞćJ
Û›¾ğœĞÌ=ÏşŠ›¼Wœ²ÌI=˝Ú›Ğ›¼Wœ²Ì=˚=Ï₣›Ý˝Áœğ=›¼Wœ²Ì¼ćœ=˘È˝Ćı=ØØÛœ¹„›²˝=›¼Wœ²∞∞=¼Èğ=ŠœğœÈ_š²⁄=
þœĆı=²×Ì¼ć=¼„È˝=ÛœÜœÛœ›Ü¾œÈ¼=¼aœ¹=‰þ›¼ć¼ć=³¼ćœ₣İÂ=ÛœÈş⁄=þœÈþ=ÏŞ=²×ÌÈ˝=₣Úþ„Á¼ć=³È−=ÏðÈğ=Ï×˚Şćœ=ĆŞćI=¼JwÌ³=˘ğœ˝œ¼ć=¾Ò
ˇÈ¾Â=Ïğœ²œŽÈğ¼ć=Û¼œ¹=π‘È¼Èİ¼ć=¼Á¼ƒ∏œ=˝¼ćœ=ĆŞćI=Ïş=˝−œ=₣È²=−œÈ˝=²œ⁄=¼ćœŽƒ∏œÈ²¼ć=₣Èþœ=ƒ¬®¼Ú›«§I=þœ³×G=ÛZÈğ=ş„¼ÚĆÊ=Ž
ğ³−=›²₣ÂœÞ=˝È¼ć=ş„π‘Š„¼ć=ÏşÈŠ¼ć=¼Á¼ƒ∏œ=˝¼ćœ=ĆŞć⁄=Ï˛Şćœğ=−œÈ˝=²œ=ÏŞ=þœ¼ć=½Èğ=˝ÈŞć˝=×İÈ˝¼ć=₣È¹ÁĆı=ÛþÌÈþ¼ć=è«∆=›˝Å=ŞÈ−
«§=Ýı¼Â¼ć=İşÁ¾Ò›₣È˝=›¼∑ƒÚþ=ğ¼Þœ˝ÌÞÂ=›Š¼ćJÛ²„¼Â¼ć=Ž›₣Èþ=³›¼ćÞþ=˝¼ćœ¼ć=¼Á¼ƒ∏œ=ĆŞć⁄=¼ćœşœŞć›²˝=şœ¼ć=π‘ÈŞćœÈˇ=¾Ò›₣J₣œþÚ˝œ¼ć=¼ğ
œÊ˝œÈ¼ć¼ćć=¼Á¼ƒ∏œ=˝È¼ć=Ûœ³²=¹qÔÈş¼ć=¼Á¼ƒ∏œ=³œ˝œ=˝¼ćœ=ĆŞć⁄=Ž›₣Èþ=›¼ĞI=ŽÈğ=›¼ĞI=¼œþœÈş=×ÒĞÞI=˛œÈ×Á=˝ÌÐ²œİÈ˝¼ć=›¼ĞœÔİ=≥
Şœ=₣œ²„ÈĞ¼ć=³È¨=¹Ì¼ć=şZœ¼ćÌ=›¼Ğ=ØØslow poison∞∞µI=³„≠Ğ˚=²œ¼ćÌ¼ć=Ž²È²›ÑÈŞć=˝ÁœâœÈ¼ć¼ć=³j²I=˘=ş¼Ćı=ØØGreen 
Revolution∞∞=Û∑i¾Â„jÆ=chemicalisationJ˘¼ć=ÛœõŞÂ=₣›Ć₣œ⁄ 
Ï¼ćœˇ›²¼ćœ₣ÈŞć¼ć=Ï¨Èp=˘ÈşÈš=şÔ›ªø«§=Ï¼ćœˇŽÌ¼œÞ„¼ć=ş√³ÒÞÂ=›¼ÈğœÈ³¼ć=ÛœÈŞćœŽ²⁄=Ï˛Şćœğ=−œÈ˝=²œ=ÏŞ=˘ÈĆ²=˝Èðœ¼ć=×œ˚ŞćœĆı=π
‘ÈŞćœÈˇ¼ć=½Èğ=π‘œ˝Ú›þ˝=›²ŞćÈ₣Ćı=Ï×Ćœ¾Á∑iÈ¼ć=Ï¼ćœˇŽÌ¼œÞ„¼ć=›¼˝œ¼ćˇ¦∑ƒ=¼ćH³œ∑i¼ć=(mutation)=ŁÈÐI=ŞœÈþ=³È¼ć¼ć=¹œÈ³=˚Ğ„¹˚=›²
«∆œ₣=ĆŞć=Ûœ¼œ¼ć=Û›¹˝þ¼ć=₣œ¼ćœo˝=Ï¼ćœÈˇ¼ć=Ýı‹¼=ŁÈÐ⁄=Ûœ¹„›²˝=medicare=Û›¹˝œÔİ=Ï¨ÈpĆı={åþ=Ûœ³œþ=›²¼ćœ₣Şć=(seemi
ng 
cure)=Ł›ÐÈŞć=þœ˝=ğœˇœ¼œ¼ć=şœÈ−=şœÈ−=Ï¼ćœˇJπ‘›þÈ¼ćœ¹=¨₣þœ=˛þ₣=˝È¼ć⁄=þœÈþ=Ş›×=pÆ₣¼¹Â₣œ²ĆœÈ¼ć=˝Áœâœ¼ć=şÚ›«§=ĆŞć=˘¼Ô=
ş¼=›²¼ćœ₣Şć=(curative)=›Š›˝Êşœ¼ć=¼œ›ĆÈ¼ć=ÏŞ=İğÁ=›Š›˝ÊşœI=þœ¼ć=Ž²Á=˝œþœÈ¼ć=˝œþœÈ¼ć=π‘œ−ÂÌ=‰þ›¼ć=˝È¼ćI=þÈ¼=Ïş=¼œĆœ×„›¼ć=Ï
þœ=reductionist medical=›¼WœÈ²¼ć⁄=ÛœŽ=ÏŞ=Šœ›¼ć›×È˝=²Òþ²=²Òþ²=super-
weed=ˇ›ŽÈŞć=ÝıðÈšI=²þ„²=²þ„²virusJ˘¼ć=Ûœ›¼¾Âœ¼={åþ=›¼∑ƒœÈ¼ć=pœÈş¼ć=şZœ¼ć=˝¼ćÈšI=Ïş˚=Ïþœ=ØØπ‘˝Ú›þŽŞćÌ∞∞=›¼WœÈ²¼ć=₣
ĆÊ=Û¼×œ²Õ 
þ¼„˚=›˝=¼ćœŽ²Ì›þ=˚=şœ›ĆþÁ=ŽˇÈþ¼ć=Ï²þœ¼ćœI=Ćı›þĆœşI=Û−Â²Ì›þI=×İÂ²İœÈƒ~¼ć=Û¹Áœ³˝¼ćœ=π‘ªΩ=˚ðœ²I=ØØ˘=Ï˝œ²=›¼Wœ²’∞∞=›¼
WœÈ²¼ć=²œÈ₣=ş˝ÈğĆı=˘þ=Û›¾¾Òþ=ÏŞ=þaœ¼ćœ=¾„Èğ=Şœ²I=›¼WœÈ²¼ć=π‘˝œ¼ćÈ¾×=ÛœÈš¥˘˝=ÛœÈš=reductionist=›¼Wœ²I=Û³¼ć›
Ð=organismic=›¼Wœ²û=˘˝›Ð=π‘˝Ú›þJ›¼ŽŞć=Û›¾ğœĞÌI=Û²Á›Ð=π‘˝Ú›þJÛ²„şœ¼ćÌ⁄=π‘˝Ú›þ=Û²„şœ¼ćÌ=ÏŞ=›¼Wœ²I=þœ=π‘˝Ú›þ¼ć=²Ì›þ
C›ğ=Ûœoƒ∏=˝È¼ć=þœ¼ć=şœ−Â˝=π‘ÈŞćœˇ=˝¼ćÈþ=ş¨₣=ĆŞć⁄=˘¼ć=¼r=Ýı×œĆ¼ćÞ=ÛœÈšI=Şœ¼ć=Ž²Á=³Ú−˝=π‘¼ÈÖ¼ć=π‘ÈŞćœŽ²⁄=¼Á›jÆˇþ=ŽÌ
¼È²=şÊ=˘₣²=¼r=›¼Wœ²Ì=ÛœŽ˚=₣È²=˝È¼ć²I=ØØπ‘Ş„›jÆ=×„∞¼ć˝È₣¼ć=ÛœÈš¥˘˝›Ð=eliteJ³i∏ÌI=Û²Á›Ð=ˇ¼ćÌ¼JşĆœŞć˝û=›˝Å=›¼Wœ²
=Ïþœ=èu=Wœ²I=þœ=›˝=˝È¼ć=ĆÈ¼=×„∞¼ć˝È₣¼ć’∞∞=˘=˘˝=ÛÖþœ⁄=Reductionist=›¼Wœ²=Ûœ¼ć=organismic=›¼WœÈ²¼ć=π‘È¾×=˘þ=
×„∑ƒ¼ć=ÏŞ=Šœ¼ć=İþœëÌ¼ć=ş›Zþ=ÏŠœÈ˛¼ć=ð„›ğ=ÛœŽ=˛Èş=ŞœÈ_š⁄=ŽÌ¼È²¼ć=Û›∑ƒn=ş†ÈÐ=ÝıÐ³œ›˛=şœŽœ¼ć=Ï˝œ²˚=Ýı³œŞć=ÛœŽ=ÏŞ=Ûœ



¼ć=Ï²Ćı⁄ 
˝œğÂ=₣œ˝Âş=˘˝×œ=¼ćœŽ²Ì›þI=Û−Â²Ì›þI=Ćı›þĆœÈş¼ć=×İÂ²=ŠÁœÈğ\=˝È¼ć=ŽˇþÈ˝=¼×Èğ=›×Èþ=ÏŠÈŞć›šÈğ²⁄=π‘Ş„›jÆ¼ć=Ł¼ćœÞœ=(genr
e)=›²ÈŞć˚=›þ›²=˘˝=C≠n³ÒÞÂ=π‘ªΩ=þ„Èğ›šÈğ²=ÏŞ=π‘ÈªΩ¼ć=C≠n=þaœ¼ć=›İĞÁÈ×¼ć=˝œÈš=ŞÈ−«§=ƒ¬Ì˝Ú›þ=³œŞć›²⁄=›þ›²=¼Èğ›šÈğ²=ha
ndmillJ˘¼ć=π‘Ş„›jÆ¼ć=Ž₣œ²œŞć=ƒ¬œ¹Ì²artisan=şÚ«§=ĆŞćû=steam-
millJ˘¼ć=Ž₣œ²œŞć=¼ÚĆÊ=ÝıÊ³œ×È²¼ć=˝œ¼ć¼œ¼ćÌ=şÚ«§=ĆŞć¥ş¾Áþœ¼ć=¼›²Şćœ×=ş√¬ÈÖ=˘=ĆÈ_š=¼„›²Şćœ›×=˝−œ⁄=›¼WœÈ²¼ć=×İÂ²=˚=π‘Ş„›
jÆ¼ć=Ł¼ćœÞœ¼ć=₣Òğ=π‘ÈªΩ¥þœ=›˝=π‘˝Ú›þ¼ć=Ýı³¼ć=ÏÐ>œ=›×Èþ=ŠœĆıÈ¼I=²œ=›˝=π‘˝Ú›þ=Û²„şœ¼ćÌ=ĆÈ¼I=˘Ćı=π‘ÈªΩ¥₣œ²„ÈĞ¼ć=›şuœÈ∑i¼ć=Ýı
³¼ć=›²¾Â¼ć=˝¼ćÈš=³Ú›−¼Ì=ˇ¦ÈĆ=ŽÌ¼È²¼ć=Û›∑ƒn=−œ˝È¼I=²œ=›¼ğ„ä=ĆÈ¼⁄=½œÐ˝œ=³„a›Ž¼ć=›¼ª…ˇ¦œş¥Şœ¼ć=¼œĆœ›¼ć=²œ₣=globalisati
on¥›×È˝›×ˇ∑iÈ¼ć=Ş„u=şÚ›«§=˝¼ćÈšû=Ûœ¼ć=ÏşĆı=¼ÚĆÊ=¼Á¼şœŞćÌ=Ûœ¼ć=Û³›¼WœÈ²¼ć=şÔÈŞœˇ=şĆƒ¯œÈë¼ć=ş›Ö˝œÈğ=ÏÝÈ˝=Ûœ²Èš=r
eductionist=›¼WœÈ²¼ć=Š¼ć₣=¾Şć†¼ćÌ=¼ćH³I=ŞœÈ˝=ØØ¼ćœ¨şÌ=›¼×Áœ∞∞=²œ=¼ğÈğ=˝þÂ¼ÁĆœ›²=ĆŞć⁄=˘Ćı=›¼Wœ²=˚=π‘Ş„›jÆ¼ć=Ï³œİœ›˝=²
œ₣=transgenic 
engineeringI=Şœ¼ć=Ï₣œ›Ć²Ì=₣œŞćœ=¼r=ˇÈ¼Ğ˝È˝=Ûœ˝Ú«§=˝¼ćÈš=›˝Å=Şœ¼ć=Û›²¼œŞÂ=³›¼ćÞ›þ=¹qÔş˝œÈdI=ÏŠ²œJŽœ²œ=ŽÌ¼ŽÅ¼ćI=
˝ÌÐ³þÈL¼ć¥˚=₣œ²„ÈĞ¼ć=›²ÈŽ¼ć¥×œ²›¼˝=¼ćH³œ∑iÈ¼ćI=İþ=ğ¨=¼Êş¼ć=¹È¼ć=ˇÈÜ=˚ðœ=ŽÌ¼È²¼ć=₣ĆœŽœÈğ¼ć=(web of 
life)=›šá≈›¾á≈þœŞć⁄=
Reductionist=›¼WœÈ²¼ć=˘Ćı=³›¼ćÞ›þ¼ć=Ûœ¾œĞ=Ï³ÈŞćĆı=Principle of 
IndeterminacyJ¼ć=Ž²˝=›¼Èª…¼ć=Û²Áþ₣=Ïö•=›¼Wœ²Ì=Werner 
Heisenberg=NVQS=şœÈğ=Gottingen=›¼ª…›¼×ÁœğÈŞć=π‘×j=˘˝=¾œĞÈÞ=¼Èğ›šÈğ²I=›¼Wœ²=ÏŞ=³È−=ŠÈğÈšI=þœÈþ=ŽÌ¼²=›¼
³á≈=ĆÈþ=ŠÈğÈš⁄=›¼Wœ²ÌÈ×¼ć=›þ›²=Ýœ˝=›×ÈŞć›šÈğ²=π‘˝Ú›þ¼ć=Û∑i›²Â›Ćþ=¼ćĆşÁ=Ýı×ŁœÐ²=˝¼ćÈþI=π‘˝Ú›þ¼ć=³È−=¼œ¹œ=şÚ›«§=²œ=˝¼ćÈ
þ⁄=
“New possibilities of interfering with Nature are threatening us in many fields ..... It has become a 
practical possibility to produce infectious diseases and perhaps worse; even the biological 
development of man may be influenced in the direction of some predetermined selective breeding. 
Finally, the mental and spiritual state of people could be influenced and, if this were carried out 
from a scientific point of view, it could lead to terrible mental deformations of great masses of 
people. One has the impression that science approaches on a broad front of a region in which life 
and death of humanity can become dependent on the actions of a few, very small groups of 
people .....people have not realized the terrible danger which threatens them as a result of further 
scientific developments.’’=³›¼ćÈİÈĞ=›þ›²=¼Èôø²I‘‘The core of science is formed, to my mind, by the 
pure sciences, which are ...... the branches in which pure thought attempts to discover the hidden 
harmonies of Nature.=
ş„þ¼ćœÔ=›¼Wœ²È˝=›½›¼ćÈŞć=Ûœ²Èþ=ĆÈ¼=þœ¼ć=˝ğÁœÞ₣Şć=˝È₣Â⁄=¨₣þœ¼ć=×œ³Ð=₣œ²„ĞÈ˝=›²ÈŞć=˘ÈşÈš=Ûœo›¼ğ„›ä¼ć=›˝²œ¼ćœŞć⁄=Şþ=
¼Ü=›¼Wœ²Ì=ÏĆœ²=²œ=Ï˝²I=π‘˝Ú›þ=ÏŞ₣²=›¼›¾á≈=speciesJ˘¼ć=₣È¹Á=co-
evolutionJ˘¼ć=¼Á¼ƒ∏œ=˝È¼ćÈšI=Ïş=¼Á¼ƒ∏œ=˝¼ćœ¼ć=¨₣þœ=₣œ²„ÈĞ¼ć=Ï˝œ²˚=›×²Ćı=ÛœşÈ¼=²œ⁄=π‘˝Ú›þÈ˝=ŞþĆı=Žœ²¼I=þþĆı=pÆ₣¼¹Â
₣œ²ĆœÈ¼ć=ÛŽœ²œ=ŽˇÈþ¼ć=π‘ªΩ³Ð=Ćœ›Ž¼ć=ĆÈþ=−œ˝È¼⁄=þœ¼ć=inexhaustible 
intelligibilityJ¼ć=˝−œ=¼„žÈğĆı=˝ğÁœÞ₣Şćþœ¼ć=³È−={åþ=Ûˇ¦ˇ›þ=şó¼=ĆÈ¼⁄=
= = =



³›õ₣¼ÈL¼ć=²×Ì=æ=›½È¼ć=È×˛œ=

˝ğÁœÞ=¼ćå{=
=
²×Ì˝−œ=è¹„=¾ÒÈˇœğ=¼œ=Ćı›þĆœş=²ŞćI=²×Ì=ğœğ²=˝È¼ć=₣œ²„ÈĞ¼ćĆı=˝þ˝−œ⁄=¼œÔğœ=Èþœ=π‘¼œÈ×Ćı=²×Ì₣œþÚ˝I=ÈŞ=²×Ì=›²ÈŞć=þaœ¼ć=×„Ó˛
=ş„È˛¼ć=¼œ¼ć₣œşÁœI=Ł¼ćÈˇ¼ć›∑ƒ⁄=ÈŞ=²×Ì=›İ®I=³›¼ć¼Ć²=¼œ=È²Í¼œ›ÞŽÁ=J=¼œÔğœ¼ć=ŽÌ¼²=ş₣œŽ=Û−Â²Ì›þ¼ć=ş¼ÂpĆı=š›ÜÈŞć=ÛœÈš=²×Ì⁄
=ŽÌ¼²×œŞćÌ=Èƒ¯œþ¹œ¼ćœ=˘˛œÈ²=³›¼p=˚=π‘Þ₣Á⁄ 
 
ˇLœ=J=¼¦é³„p=˚=þœÈ×¼ć=ÛşÔ˛Á=Ýı³²×Ì=J=İœ˛œ=²×Ì¼ć=ŽÈğ¼ć=şœÈ−=È¾Èş=Ûœşœ=³›ğ=ş›Zþ=ĆÈŞć=ˇÈÜ=ÝıÈðÈš=˘Ćı=¼ÚĆj₣¼wÌ³⁄
=Şþ=³›ğ=ŽÈ₣Èš=şœˇÈ¼ć=þþĆı=şÈ¼ć=ÈˇÈš=Ûœ¼ć˚=×›¨ÈÞI=pÆ₣İ=¼×Èğ=ÈˇÈš=¼wÌÈ³¼ć=È¾ÍÈˇœ›ğ˝=¼ćH³⁄=¼œÔğœ¼ć=˘Ćı=›¼¼þÂ²Ûœ
Ž˚=Û¼ÁœĆþ⁄=ƒ¬œ¹Ì²þœ=J=Ýıj¼ć=³›õ₣¼L=³œÈŞć=³œÈŞć=Û¹Â=İþœëÌ¼ć=È¼›İ=ş₣Şć=È³›¼ćÈŞć=˘ğ⁄=ˇþ=›þ²=İþœëÌÈþ=¼œÔğœ¼ć=²×Ì=₣œ
²›Šp=ÛÈ²˝=¼×Èğ=ÈˇÈš=JJJ=Ćœ›¼ćÈŞć=ÈˇÈš=ÛÈ²˝=²×ÌI=ÛÈ²˝=Èƒ¯œþ¹œ¼ćœ=˛„aÈŽ=›²ÈŞćÈš=²þ„²=³−⁄=˘=ş¼=³›¼ć¼þÂ²=è¹„=π‘œ˝Ú›þ
˝=˝œ¼ćÈÞ=ŁÈÐ›²⁄=²×Ì=Û¼¼œ›Ć˝œ=Ž„ÈÜ=˝Ú›Ğ=¼Á¼ƒ∏œ¼ć=π‘şœ¼ć=ŁÐœ¼ć=şœÈ−=şœÈ−=›¼›ŁÃþ=ĆÈŞćÈš=²×Ì¼ć=ˇ›þİÌğ=¾œ¼ćşœ₣Á⁄=Û«§œ×İ=
İþœëÌ=È−È˝=è≠=ĆÈŞć›šğ=¼²Áœπ‘¼Þ=˘ğœ˝œŞć=³œÜ=¼aœ¹=¼œ=˘₣¼Áœ†È₣hÐ=›²₣ÂœÈÞ¼ć=˝œŽ⁄=NTVP=şœÈğ=›Š¼ćƒ∏œŞćÌ=¼Èàœ¼∑ƒ=˘Áœ?=
Šœğ„=Ć˚Şćœ¼ć³¼ć=¼²ÁœÈ˝=ş√³„ÞÂ=›²Şći~ÈÞ¼ć=˘˝=ÛÖÈ₣œÈĆ=Şpþp=³œÜ=¼aœ¹=›²₣ÂœÈÞ¼ć=˝œŽ=è≠=ĆŞć⁄=½Èğ=×„Ćı=¹¼ćÈ²¼ć=ş₣şÁœ=È×˛
œ=È×Şć=π‘−₣=²×ÌÛ¼¼œ›Ć˝œ¼ć=¼Ú›«§¼ć=Žğ=²×Ì˛œÈþ=ˇ›ÜÈŞć=³Üœ¼ć=³−=¼Ö=ĆÈŞć=ŞœŞćI=›wþÌŞćþI=¼ĞÂœ¼ć=ŽÈğ=È¾Èş=Ûœşœ=³›ğ=Şœ=ÛœÈ
ˇ=πøœ¼²=¾Ò›₣=š›ÜÈŞć=ÈŞþ=þœ=²×Ì˛œÈþ=ŽÈ₣=ÈŞÈþ=−œÈ˝⁄=›þ²=İþœëÌ=³¼ć=˘˛²=ğ¨Á=˝¼ćÈğ=È×˛œ=ŞœÈ_š=×œÈ₣œ×¼ćI=›þ∑ƒœ=¼œ=ş„„à
¼ć¼È²¼ć=¼r=²×Ì¼ć=˛œþπøœ¼²=¾Ò›₣¼ć=È−È˝=ÝıaŠ„=ĆÈŞć=ÝıÈðÈš⁄=þœĆı=¼²Áœ¼ć=ş₣Şć=³œÜ=¼aœ¹=¾œłÈ²=Žğ=Ûœ¼ć=²×ÌÈþ=È½¼ćœ¼ć=³−=³œŞć=
²œ⁄=¼ĞÂœ¼ć=³›ğ›şjÆ=Žğ=³Ò¼Â³„≠Ğ¼ćœI=ÝıĆığ˝˝ş=ŞœÈ˝=¼ÈğÈš²=Ø˚¾œ¼ć=È½îœ=Ćı›¼ćÈˇİ²∞=¼œ=πøœ¼²=ÈşŠ=⁄=˘Ćı=ÛZÈğ¼ć=²×ÌC›ğ
¼ć=¼œÊş›¼ć˝=Žğ=π‘¼œÈĆ¼ć=UM=İþœÔİĆı=¼ÈŞć=ŞœŞć=Ž„ğœĆı=È−È˝=ÈşÈπfı√¬¼ć=₣œÈş⁄=›¼³„ğ=ŽğÈƒ¯œþ=þ˛²=²×Ì˛œþ=Ýı³ÈŠ=πøœ¼²=¾Ò›
₣Èþ=š›ÜÈŞć=³ÈÜ=Ûœ¼ć=π‘¼Ć₣œ²=Èƒ¯œÈþ¼ć=ÐœÈ²=şœ¼ćœ=¼š¼ć=¹È¼ć=²×Ì˛œÈþ=Ž₣œ=³›ğ=¹„ÈŞć=şœˇÈ¼ć=ŠÈğ=ŞœŞć⁄=˘Ćı=¾œÈ¼=¼wÌÈ³¼ć=²×Ì
=È¼aÈŠ=−œÈ˝⁄=ÛþÌÈþ=ÈŞ=³›ğ=πøœ¼²=¾Ò›₣Èþ=š›ÜÈŞć=ÈŞþI=³œÜ=¼aœÈ¹=¼œ=˘₣¼Áœ†È₣ÈhÐ¼ć=½aœÈş=¼àÌ=²×Ì=˘˛²=ÈşĆı=³›ğÈþĆı=¾¼ćœ
Ð=ĆÈŞć=ÈˇÈš⁄=ÝıĆığ˝˝ş‚J˘¼ć=ÈŠœÈ˛=³Üœ=¼aœ¹=þœĆı=ØİŞćþœÈ²¼ć=İÚÿğ∞⁄=İÚÿ›ğþ=²×Ì=₣ÈŽ=Şœ˚Şćœ¼ć=şœÈ−=þœğ=›₣›ğÈŞć=È¼ÈÜÈš=
¼²Áœ=˚=¾œłÏ²¼ć=π‘È˝œ³I=Ćœ²œ=›×ÈŞćÈš=₣ÁœÈğ›¼ćŞćœ⁄=ÝıĆığ˝˝ş‚I=˘Ýœ₣=ÝıĆı›ğŞćœ₣ş=¼œ=şþÌİŠÑ=₣Ž„₣×œ¼ć=JJ=¼„Èž›šÈğ²=³œÜ=¼
aœÈ¹=¨›þ˝¼ć=π‘›þ›pÆŞćœ⁄=NVOT=şœÈğ=π‘İœ∑iŠÑ=₣Ćğœ²›¼İ=›ğÈ˛›šÈğ²=“Embankments in the riparian tract may 
for a time prevent overflow from the rivers, but would tend to raise the bed of rivers still further, 
and thus make the situation much worse in the long run.” (Rainfall and floods in North Bengal, 
1870-1922p.6. Deptt of Irrigation, Bengal 
Govt.)=NVQO=şœÈğ=şþÌİ¼œ¼„=›ğÈ˛›šÈğ²=³œÜ=¼aœÈ¹¼ć=şœĆœÈŞÁ=¼²Áœ=›²Şći~ÈÞ¼ć=ÈŠ«§œ¼ć=Û−Â=Ćğ=ØÛœˇœ₣Ì=π‘Žá∫È˝=¼Ö˝=È¼ćÈ
˛=˘Ćı=π‘ŽÈá∫¼ć=ƒ¬œ−Â=¼ć¨œ=˝¼ćœ∞⁄=ƒ¬œ¹Ì²þœ¼ć=³¼ć˚=˘ş¼=˝−œ=È˝Ýı=ÈİœÈ²²›²⁄=²×Ì=İœşÈ²¼ć=³¼ć√³¼ćœ=ÛœŽ˚=ŠÈğÈš=¸³›²È¼›İ
˝=Ýıj¼ćœ›¹˝œ¼ć=³›õ›₣=π‘Ş„›jÆ¼ć=şÔ˝ÌÞÂ=³−=¹È¼ć⁄=ÛœŽ˚=²×Ì¼ć=³œÜ=¹È¼ć=›²›₣Âþ=π‘œŞć=NMIRMM=›˝›₣=×ÌŁÂ=³œÜ¼aœ¹=¼ć¨ÞœÈ¼¨Þ=
˝È¼ć=¼ćœŽÁ=ÈşŠ×ä¼ć⁄=˘˝−œ=şþÁ=ÈŞ=˘Ćı=¼aœ¹C›ğ=È¾Èł=È½Èğ=²×ÌÈ˝=Ûœ¼œ¼ć=₣„jÆ=˝È¼ć=È×˚Şćœ=˘˛²Ćı=şó¼=²ŞćI=˝œ¼ćÞ=þœÈþ=³
œª…Â¼þÌÂ=ˇ¦œ₣=J=İĆÈ¼ć¼ć=¼ş›þ=›¼³á≈=ĆÈ¼⁄=þÈ¼=³›¼ć˝›®þ=¾œÈ¼=πøœ¼²¾Ò›₣¼ć=›¼›¾á≈=ÛÔÈİ=³ŞÂœŞćpÆÈ₣=¼²Áœ¼ć=Žğ=ý„›˝ÈŞć=È×˚Şćœ=
şó¼⁄=þœÈþ=˘˝œ¹œÈ¼ć=²×Ì˛œþ=ˇ¾Ì¼ć=ĆÈ¼I=πøœ¼²¾Ò›₣˚=²þ„²=³›ğÈþ=›½È¼ć=³œÈ¼=þœ¼ć=Ćœ¼ćœÈ²œ=Ýı¼Â¼ćþœ⁄=˘Ž²Á=π‘ÈŞœŽ²=˘˝›Ð=
şœ₣›ˇ¦˝=³›¼ć˝®²œ⁄=›˝Å=ƒ¬œ¹Ì²þœ=J=Ýıj¼ć=³›õ₣¼ÈL=˘₣²=È˝œ²=²×Ì=³›¼ć˝®²œ¼ć=˝−œ=¾œ¼œ=ĆŞć›²⁄=
È¼ćğ=˚=şÜ˝=³−˚=²×Ì=Šğœ¼ć=³È−=¼Ü=¼œ¹œ⁄=Ćı›þĆœÈş¼ć=³œþœ=È−È˝=Žœ²œ=ŞœŞć=È¼ćğ=˚=şÜ˝=¼Á¼ƒ∏œ¼ć=π‘şœÈ¼ć¼ć=şœÈ−=È¼ÈÜÈš=
¼²Áœ=˚=₣œÈğ›¼ćŞćœ¼ć=π‘È˝œ³⁄=NURV=şœÈğ=Ćœ˚Üœ=J=¼¹Â₣œ²=È¼ćğğœĆı²=Šœğ„=ĆŞć⁄=×›¨Þ=J=È−È˝=ÝıjÈ¼ć=π‘şœ›¼ćþ=˘Ćı=È¼ćğ³−›²√
≈=×œÈ₣œ×¼ć=Û¼¼œ›Ć˝œ¼ć=›²˝œ›İ=¼Á¼ƒ∏œÈ˝=¼ÁœĆþ=˝È¼ć⁄=½Èğ=rˇ›ğ=˚=¼¹Â₣œ²=ÈŽğœŞć=¼²Áœ¼ć=π‘È˝œ³=¼Ú›u=³œŞćI=˝Ú›Ğ=ÝıÊ³œ×²=Ć∂œ
ş=³œŞć=˘¼Ô=₣ÁœÈğ›¼ćŞćœŞć=¼r=₣œ²„ÈĞ¼ć=₣Úþ„Á=ĆŞć⁄=˘=π‘şÈL=È₣Ł²œ×=şœĆœ=NVPP=şœÈğ=›ğÈ˛›šÈğ²JJJ=“If there be anything 
like justice in the world, people of Burdwan are entitled to compensation from the parties 
concerned, for all these terrible inflictions on 
them.”=π‘œŞć=˘˝Ćı=₣þ=¼ÁjÆ=˝È¼ć›šÈğ²=π‘İœ∑iŠÑ=₣Ćğœ²›¼İ˚I=›þ›²=NVOT=şœÈğ=›ğÈ˛›šÈğ²JJJ=Railway 
embankments have occasionally acted as barriers for holding of 
floods.=ˆ²›¼Ôİ=İþœëÌ¼ć=›wþÌŞćœÈ¹Â=¼Ú›Ðİ=Ćı›\›²Şćœ¼ćÈ×¼ć=˘˝›Ð=Èˇœ•Ì=ŠœĆı›šÈğ²=¼œÔğœ¼ć=¼„˝=›ŠÈ¼ć=È¼ćğ=˚=şÜ˝=³−=›²›₣Âþ=
ÈĆœ˝=ŞœÈþ=¼œÔğœ¼ć=˝aœŠœ₣œğ={åþ=˝ğ˝œþœ=³œ¼ć=ĆÈŞć=ĆıÔğÁœ}=È³aÍÈš=ŞœŞć=˘¼Ô=ÝıÊ³á≈={¼Á˚=›½È¼ć=ÛœÈş⁄=¼œÔğœ=þ˛²=˘˝œ¹œÈ
¼ć=˝aœŠœ₣œÈğ¼ć=ÝıÊş=˚=¼œŽœ¼ć⁄=şÁœ¼ć=Ûœ−Âœ¼ć=˝ÐÈ²¼ć=₣Èþœ=²×Ì=›¼ÈİĞW¼ćœ=›˝Å=¼„Èž›šÈğ²=ÈŞ=È¼ćğ=˚=şÜ˝=³−=ŽÈğ¼ć=›²˝œ›



İ=³−È˝=¼ÁœĆþ=˝¼ćÈ¼=JJJ=þœĆı=Žğ³È−=¼œ›ÞŽÁ=˝¼ćœĆı=˝œ₣Á⁄=›˝Å=NURT=şœÈğ=›ş³œĆı=›¼È{œÈĆ¼ć=³¼ć=¼Ú›Ðİ=ş¼ć˝œ¼ć=¼„žÈþ=³œ
È¼ć=è¹„=¼œ›Þ›ŽÁ˝=ƒ¬œÈ−Â=²Şć=›¼È{œĆ=×₣È²=˚=Èş²œ¼œ›Ć²Ì={åþ=ŞœþœŞćœÈþ¼ć=Ž²Á=ŠœĆıÈ¼ćğ=˚=şÜ˝=³−⁄=ŽLğ=₣ĆÈğ¼ć=İœğˇœš=
ŞÈ−_š=¾œÈ¼=È˝ÈÐ=‰þ›¼ć=ĆğÈ¼ćÈğ¼ć=›ƒø³œ¼ć⁄=½Èğ={åþ=¼×Èğ=Èˇğ=¼œÔğœ¼ć=¾ÒÈˇœğ⁄=
¼œÔğœ¼ć=²×Ì=›²ÈŞć=˘˝›Ð=şœ₣›ˇ¦˝=Ćı›þĆœş=›˝Å=ÛœŽ˚=Èğ˛œ=ĆŞć›²⁄=þ¼„=›˝š„Ðœ=ÈŠ«§œ=ĆÈŞć›šğ=Ûœ₣œÈ×¼ć=ƒ¬œ¹Ì²þœ¼ć=ÛœÈˇĆı⁄=ƒ¬œ
¹Ì²þœ¼ć=³¼ć=¼œÔğœ¼ć=²×Ì=ş√³È˝Â=π‘˝œ›İþ=˘˝₣œp=ÝıÈôø˛ÈŞœˇÁ=¼Ćı›Ð¼ć=›İÈ¼ćœ²œ₣=JJJ=¼œÔğœÈ×Èİ¼ć=²×²×Ì=˚=³›¼ć˝®²œI=Èğ˛˝
=˝›³ğ=¾^œŠœŞÂ=≥NVRVµ⁄=˘šœÜœ=π‘˝œ›İþ=Û²Á=˘˝›Ð=¼Ćı=Ćğ=þÈ³œ¼¦þ=şœ²ÁœÈğ¼ć=≥OMMMµ=ˇLœ=æ=þjt=˚=þ−Á⁄=×„Ćı›Ð=¼ĆıÈþĆı
=³›õ₣¼ÈL¼ć=²×Ì=›²ÈŞć=²œ²œ=˝−œ=ÛœÈğœ›Šþ=ĆÈğ˚=Ûœ¼ć˚=ÛÈ²˝=˝−œĆı=Û¼ÁjÆ=È−È˝=ÈˇÈš⁄=¼œÔğœ¼ć=²×Ì=˚=þœ¼ć=²œ²œ=›×˝=›²È
Şć=π‘−₣=π‘œ₣œÞÁ=¼Ćı›Ð=π‘˝œ›İþ=ĆÈŞć›šğ=NVQO=şœÈğI=Şœ¼ć=›İÈ¼ćœ²œ₣=Ø›¼ć¾œ¼ćş=Û¼=È¼Lğ=ÈÝ™œ∞=JJ=Èğ˛˝=þÊ˝œğÌ²=ÈşŠ=›¼¾
œÈˇ¼ć=₣„˛Á=¼œÇ˝œ¼ć=ş„È¼œ¹ŠÑ=₣Ž„₣×œ¼ć⁄=ØÛ²Á=ÈŞ=×„›Ð=ˇ¦i∏=ÝıÈôø˛ÈŞœˇÁ=þœ=Ćğ=¼ćœ¹œ˝₣ğ=₣„˛œŽÌÂ¼ć=≥NVPUµ=×Á=ÈŠ›\Ô=È½ş=Û
¼=È¼Lğ=Ûœ¼ć=˝œ²²Èˇœ³œğ=¼œˇŠÌ¼ć=≥NVQQµ=ˇÁœÈ\ş=ÈÝ™œ⁄=Ûœ¼ć˚=ÛœÈˇ=²×Ì=›²ÈŞć=ÈŞ=ş¼=›¼ćÈ³œÐÂ=˚=π‘¼Ö=Èğ˛œ=ĆÈŞć›šğ=þ
œ=ş¼Ćı=şœÈĆ¼=J=Ćı›\›²Şćœ¼ćÈ×¼ć=¼ćŠ²œ⁄=þœ¼ć=₣È¹Á=ÈŞş¼=¼ćŠ²œ=›¼ÈİĞ=ÝıÈôø˛ÈŞœˇÁ=ÈşC›ğ=ĆğI=ÈŽ₣ş=È¼ćÈ²Èğ¼ć=≥NTUNµ=˘Áœ²=
˘Áœ˝œÝıhÐ=Û¼=ˇÁœÈ\ş=˘}=¼¦é³„p=›¼ć¾œ¼ćI=ÈŽ₣ş=½œ¼ćCşÈ²¼ć=≥NUPSµ=Û²=›¼ćÈşhÐ=ÈŠÈ\ş=Ćı²=×Á=J=ÈÝ™œ=Û¼=ˇÁœÈ\şI=Ý›¼î
Ýı⁄=˘ş⁄=Èİ¼ćÝıĆıÈğ¼ć=≥NURUµ=›¼ćÈ³œÐÂ=Û²=×Á=›¼ć¾œ¼ćş=Û¼=È¼LğI=Ý›¼îÝıK=˘K=ĆıÔ›ğÈİ¼ć=≥NVMVµ=˝Áœ²œğş=˘Áœ}=½îœÝ=¼Áœ†ş
=Û¼=È¼LğI=˘½K=›şK=ĆœÈ¶Â¼ć=≥NVNRµ=›¼ćÈ³œÐÂ=Û²‚=²›×Şćœ=›¼ć¾œ¼ćş‚I=›¶È¾²ş²=J=₣„¼ć=˝›₣›Ð¼ć=≥NVNVµ=›¼ćÈ³œÐÂ=Û²‚=×Á=rˇ›ğ=›
¼ć¾œ¼ć=˘Áœ}=ĆıÐş=ÈĆÝ˚ŞćœÐœ¼ćşI=˘ÁœÝœ₣=ÝıĆı›ğŞćœ₣Èş¼ć=≥NVNVµ=›Ć¶œ›¼ć=Û¼=×Á=›¼ć¾œ¼ćş=Ćı²‚=×œ=ˇÁœÈ\ş=−¦„=È¼Lğ⁄=˘Ćı=ş¼=
¼ćŠ²œ¼ć=³œİœ³œ›İ=şœÈĆ¼È×¼ćĆı=ÝıÈ×ÁœÈˇ=‰þ›¼ć=ĆÈŞć›šğ=¼r=²×Ì=₣œ²›Šp⁄=˚Ćı=ş¼=₣œ²›Šp=›²₣ÂœþœÈ×¼ć=₣È¹Á=×Á=˘Áœ²›¾ğ=≥NTR
Oµ=≥D’Anville)=È¼ćÈ²ğ=≥NTUNµÈ₣=≥NUOQµ=˚=ĆœhÐœ¼ć=≥NUTRµ=›¼ÈİĞ=ÝıÈôø˛ÈŞœˇÁ⁄=
şœÈĆ¼¼ćœ=ÈŞ=¼œÔğœ¼ć=²×Ì=J=şÔƒÚ∆›þ=ş¼=¼„žÈþ²=þœ=²Şć⁄=þ¼„=Ćı›þĆœÈş¼ć=×œÈŞćĆı=¸³›²È¼›İ˝=ˇ×Á=³œð=˝¼ćÈþ=ĆŞć⁄=Û›¹˝œÔİ=şœÈ
Ć¼=J=Ćı›\›²Şćœ¼ćÈ×¼ć=ğ¨Á=›šğ=˝Ì¾œÈ¼=²×Ì³−È˝=¼œ›Þ›ŽÁ˝=˝œÈŽ=¼Á¼Ćœ¼ć=˝¼ćœ=ŞœŞćJJJ=þœ¼ć=³−=È˛aœŽœ⁄=²×Ì=ş√³È×=¼œÔğœ=þ
˛²=¹²Ì=˚=ˇ¼ć›¼²Ì⁄=ÛÈ²˝=²×Ì=›¼ÈİĞW=›˝Å=þ˛²Ćı=¼„Èž›šÈğ²=JJJ=è›˝ÈŞć=₣ÈŽ=ŞœÈ_š=ÛÈ²˝=²×ÌI=²×Ì=›¼Èj¼ć=¼œÔğœŞć=¼×Èğ
ŞœÈ_š=³›¼ć¼Èİ=π‘˝Ú›þ¼ć=¼ćH³È¼ć˛œ=JJ=ÈşĆı=¸³›²È¼›İ˝=³È¼ÂĆı⁄=Ûœ¼ć=˘Ćı=³›¼ć¼þÂ²=ÈŞ=ş¼ÂœÔÈİ=π‘œ˝Ú›þ˝=˝œ¼ćÈÞ=ŁÐÈš=²œ=þœ=π‘−
₣=¼„Èž›šÈğ²=Ý›¼îÝıK=˘K=ĆıÔ›ğİ=≥NVMVµ⁄=π‘œW=ÈşĆı=²×Ì=›¼ÈİĞW=›ğÈ˛›šÈğ²=JJJ=We construct reservoirs to store 
water and we abstract water from streams and apply it to irrigation of land without any regard to 
the apparent intention of Nature. We protect the banks of rivers from natural erosions and we 
dredge up sand and mud from the places in which Nature intended it to remain. There are, of 
course, limits within which we must confine our efforts, and success depends on a due 
apprehension of these limits and on a just sense of proportion.==
¼œÔğœ¼ć=²×Ì=›²ÈŞć=şœÈĆ¼È×¼ć=ˇÈ¼ĞÞœ¼ć=È²³È−Á=şœÈĆ¼È×¼ć=¸³›²È¼›İ˝=ƒ¬œ−Â=›²›Ćþ=›šğ⁄=pÆ₣İ=₣ÈŽ=Şœ˚Şćœ=²×Ì¼ć=Èƒ¯œþ=˚=›¼
³á≈=È²Í¼œ›ÞŽÁ=›²ÈŞć=þœÈ×¼ć=ÝıÈwÈˇ¼ć=Û∑i=›šğ=²œ⁄=ĆıÔÈ¼ćŽÈ×¼ć=›¼ÈİĞ=ÝıÈwÈˇ¼ć=˝œ¼ćÞ=ĆÈŞć=ÝıÈð›šğ=JJ=˝ğ˝œþœ=¼àÈ¼ć¼ć=pÆ₣
Ć∂œş₣œ²=²œ¼Áþœ=JJ=ÈŞ=ş₣şÁœ=›²ÈŞć=ÛœŽ˚=›¼¼¦þ⁄=˘˝−œ˚=şþÁ=ÈŞ=şœÈĆ¼È×¼ć=²×Ì=ˇÈ¼ĞÞœ¼ć=₣È¹Á=È˝œ²=ˇœ›½ğ›þ=›šğ=²œ=JJJ=
ÝıÈsİÁ=ŞœĆı=ÈĆœ˝=²œ=È˝²⁄=Ûœ¼ć˚=ÛÈ²È˝¼ć=₣Èþœ=È₣Ž¼ć=Ćœ¶Â˚=¼œÔğœ¼ć=²×Ì¼ć=ˇ›þ=π‘˝Ú›þ=¼„žÈþ=ÈŠÈŞć›šÈğ²=ˇ¾Ì¼ć=₣È²œ›²È¼
İ=˝È¼ć=JJJ=˛„aÈŽ›šÈğ²=²×Ì¼ć=ˇ›þ³−=³›¼ć¼þÂÈ²¼ć=˝œ¼ćÞ=˚=þœÈ˝=Èƒ¯œþ›ƒ¬²Ì=¼ćœ˛œ¼ć=Ýı³œŞć⁄=›þ›²Ćı=π‘−₣=²×Ì¼ć=ˇ›þ³›¼ć¼þÂÈ²¼ć=
¾Òþœ›jt˝=˝œ¼ćÞ=Û²„şÖœ²=˝È¼ć›šÈğ²⁄=þaœ¼ć=¹œ¼ćÞœ=›šğ=ÝıjÈ¼ć=Žğ³œĆıC›Ü=È−È˝=×›¨Þ=¼›¼ćİœğ=³ŞÂ∑i=¼wÌÈ³¼ć=³›ğ¼ć=²ÌÈŠ¼ć=
›İğœ∑ƒÈ¼ć=˘˝›Ð½œÐğ=¼œ=Š„Á›þ=şÚ›«§=ĆÈŞćÈš⁄=Ýı³È¼ć¼ć=³›ğ∑ƒ¼ć=˚Ćı=Š„Á›þ=¼¼ćœ¼¼ć=¹ÌÈ¼ć=¹ÌÈ¼ć=¼Èş=ŞœÈ_šI=½Èğ=¼×Èğ=ŞœÈ_š=¾Ò›₣¼ć
=ýœğ⁄=ÛÈ²È˝¼ć=¹œ¼ćÞœ=˘Ćı=˝œ¼ćÈÞĆı=ÈĞœÜİ=İþœëÌ=²œˇœ×=ˇLœ¼ć=₣Òğ=Èƒ¯œþ=¾œˇÌ¼ć−Ì¼ć=˛œþ=ÈšÈÜ=³Ò¼Â₣„˛Ì=³¤œ¼ć=˛œþ=¹È¼ć=¼ĆıÈ
þ=è≠ć=˝È¼ć⁄=NTUT=şœÈğ=›þ∑ƒœ=¼œ=NUPM=şœÈğ=Ş²„²œ=≥¼¦é³„pµ=²×Ì¼ć=ˇ›þ³›¼ć¼þÂ²˚=˘˝Ćı=˝œ¼ćÈÞ=ŁÈÐ›šğ⁄=Ćœ¶Â=ˇ¾Ì¼ć=Û
²„şÖœ²=˝È¼ć›šÈğ²=rˇ›ğ=²×Ì¼ć=₣ÈŽ=Şœ˚Şćœ¼ć=˝œ¼ćÞ⁄=›þ›²=³ŞÂÈ¼¨Þ=˝È¼ć›šÈğ²=JJJ=¼šÈ¼ć¼ć=›¼›¾á≈=ş₣Şć=²×ÌÈþ=Žğ=˚=³›ğ¼ć
=³›¼ć₣œÞI=²×Ì¼ć=¼„˝=›ŠÈ¼ć=Èşþ„˚ÈŽ›Ð=›²₣ÂÈÞ¼ć=π‘›þ›pÆŞćœI=ŽÈğ¼ć=ˇ¾Ì¼ćþœ=˚=ŠÈ¼ć¼ć=Û¼ƒ∏œ²=˘¼Ô=²×Ì¼ć=Û¼¼œ›Ć˝œ=Ž„ÈÜ=₣œ²„ÈĞ
¼ć=²œ²œ=˝œŞÂ˝ğœÈ³¼ć=π‘›þ›pÆŞćœ⁄=˘=π‘şÈL=›¶È¾²İ²‚=J=₣„¼ć=˝›₣›Ð¼ć=≥NVNVµ=›¼ćÈ³œÐÂ˚=˘˝›Ð=Ûşœ¹œ¼ćÞ=π‘œ₣œÞÁ=×›ğğ=¼Èğ=ƒ¬Ì
˝Úþ⁄ 
¼œÔğœ¼ć=²×Ì=ş×œĆı=ŠZğ=JJJ=pÆ₣œˇþ=ˇ›þ³−=¼×Èğ=È²Şć⁄=ŽÈğ¼ć=Èƒ¯œÈþ=È¾Èş=ÛœÈş=π‘Š„¼ć=³›¼ć₣œÞ=³›ğ=Ûœ¼ć=ÈşĆı=³›ğÈþĆı=≠
u=ĆÈŞć=ŞœŞć=²×Ì¼ć=Šğœ¼ć=³−=JJJ=þ˛²=²×Ì=³œÜ=È¾Èł=²þ„²=³−=˛„aÈŽ=È²Şć⁄=Ýıj¼ć¼ÈL¼ć=³Ò¼Â=şÌ₣œÈ∑i=şÔÈ˝œİ=²×Ì=È−È˝=³›õÈ₣=
È₣›Š=²×Ì=³ŞÂ∑i=ş¼=˛œþĆı=˘˛²=³œ−¼ć=¼œ›ğÈþ=Û¼≠u⁄=˘˝Ćı=š›¼=×›¨Þ¼ÈL˚=JJJ=³œˇğœI=¼aœİğĆıI=wœ¼ć˝œI=¼¦œéÞÌI=₣Şć„¼ćœ¨ÌI=
ÛŽŞćI=×œÈ₣œ×¼ćI=wœ¼ćÈ˝ª…¼ćI=›İğœĆıI=¼ćH³²œ¼ćœŞćÞI=ŽğLÌI=ŠÒÞÌÂI=Ćıšœ₣þÌI=›¼×Áœ¹¼ćÌI=ş¼ćƒ¬þÌ=˚=Ûœ›×ˇLœ⁄=˘˝Ćı=š›¼=×›¨Þ¼ÈL˚
=JJ=³œˇğœI=¼aœİğĆıI=wœ¼ć˝œI=¼¦œéÞÌI=₣Şć„¼ćœ¨ÌI=ÛŽŞćI=×œÈ₣œ×¼ćII=wœ¼ćÈ˝ª…¼ćI=›İğœĆıI=¼ćH³²œŞćœ¼ćÞI=ŽğLÌI=Š„ÞÌI=Ćıšœ₣þÌI=›¼×Áœ¹



¼ćÌI=ş¼ćƒ¬þÌI=Ûœ›×ˇLœ=JJJ=ş¼=²×Ì=˘˛²=₣Úþπ‘œŞć⁄=¼ĞÂœ=ŽğÈƒ¯œþ=›½=¼š¼ć=×„˝„ğ=šœ›³ÈŞć=¾œ›şÈŞć=È×Şć=ˇ¦œÈ₣¼ć=³¼ć=ˇ¦œ₣⁄=¼œ²¾œ›
ş=₣œ²„Ğ=þ˛²=ÛœöÈŞć¼ć=şÖœÈ²=›×ÈİĆœ¼ćœ⁄=¼ĞÂœ¼ć=³¼ć=ÛœÈş=è˛œ=₣¼ćè₣=JJJ=þ˛²=ÈşÈŠ¼ć=ŽÈğ¼ć=Ž²Á=ĆœĆœ˝œ¼ćI=³œ²ÌŞć=ŽÈğ¼ć=ş
Ô˝Ð=È×˛œ=È×Şć=¼rˇ¦œÈ₣⁄=Û¹Áœ³˝=È₣Ł²œ×=şœĆœ=¼„Èž›šÈğ²=¼ĞÂœŞć=ÝıwÚj=Žğ=Ûœ¼ć=þœ¼ć³¼ć=è˛œ=₣¼ćèÈ₣=ŽÈğ¼ć=ŁœÐ›þ=JJJ=¼œÔ
ğœ¼ć=₣Òğ=ş₣şÁœ⁄=›þ›²=ÈŠÈŞć›šÈğ²=J=Èş=×äÈ¼ć¼ć=³›¼ć¼ÈþÂ=˘˝›Ð=³Ú−˝=²×Ì=ˇÈ¼ĞÞœ=×ä¼ć⁄=Û¹Áœ³˝=şœĆœ=›ğÈ˛›šÈğ²=JJ=The 
Government of Bengal indeed maintain an irrigation department, but irrigation is not the problem 
of Bengal, which does not suffer from shortage of water but from excess and unequal distribution 
of water. What we want in Bengal is not an irrigation department, but a river training organization 
(P.24)=⁄=þœ¼ć=ƒ¬πΩş=Û¼=È¼Lğ=ÛÛ¼ć=˝œ²²Èˇœ³œğ=¼œˇŠÌ¼ć=≥NVQQµ=ˇÁœÈ\ş=ÈÝhÐœ⁄=Ûœ¼ć˚=ÛœÈˇ=²×Ì=›²ÈŞć=È¼=¼œ∑ƒ¼œ›Şćþ=Ć
Şć=›²⁄=Ć›¼ćÞŁœÐœ¼ć=²×Ì=›¼Wœ²=₣›à¼ć=˘˛²=²×Ì¼ć=₣ÈþœĆı=₣„₣ÒĞÂ„⁄=²×Ì=›²ÈŞć=ˇÈ¼ĞÞœ¼ć=Ž²Á=Ûœ₣œÈ×¼ć=³„ÈÞ¼ć=È˝ÑÌŞć=Žğ=˚=²×Ì¼ć=
ˇÈ¼ĞÞœˇœÈ¼ć¼ć=×œ¼ćƒ∏=ĆÈþ=ĆŞć⁄=ş›ð˝=²×Ì=₣œ²›Šp=³œ˚Şćœ=×„«∆¼ć⁄=¾œ¼ćþÌŞć=Ž›¼ć³=›¼¾œˇ=¼œ=²Áœİœ²œğ=ÛÁœÐğœÈş¼ć=Ûœ²„˝ÒÈğÁ=˘
³ŞÂ∑i=ÈŞ=ş¼=₣œ²›Šp=π‘˝œ›İþ=ĆÈŞćÈš=JJJ=þœÈþ=ÛÈ²˝=²×Ì=˛„aÈŽ=³œ˚Şćœ=ŞœŞć=²œ⁄=ĆœŞć{œ¼œÈ×¼ć=È˝ÑÌŞć×Ò¼ć=şÈ¼Â¨Þ=È˝ÈÑ=≥Nat
ional Remote Sensing 
Agencyµ=Ýı³ˇ¦Ć=›Šp=×„₣ÒÂğÁ=˘¼Ô=şœ¹œ¼ćÈÞ¼ć=Û¹¼ćœ⁄=½Èğ=²×Ì=ˇÈ¼Ğ˝¼ćœ=ÛşĆœŞć⁄=Û−Š=Ø²×Ì=ÝıÊş¼∞=˘˛²=¼œÊş›¼ć˝=İrÈ¼ć=
rŽ„ˇ⁄=²×Ì₣œþÚ˝=˘Ćı=¼ćœÈŽÁ=³Ú−˝=²×Ì=₣i~˝=È²Ćı=È˝²=JJ=˘=π‘ÈªΩ¼ć=Ýıj¼ć=π‘Şćœþ=³œá≈œğœğ=×œİCä=þaœ¼ć=ŽÌ¼sİœŞć=³œ²›²⁄ 
ÈşĆı=¸³›²È¼›İ˝=³¼Â=È−È˝=ŞÈ−_š=²×Ì¼ć=İœşÈ²¼ć=ÈŞ=Ýıj¼ćœ›¹˝œ¼ć=Ûœ₣¼ćœ=ÛŽÂ²=˝È¼ć›šğœ₣=þœ=ÛœŽ˚=Û¼ÁœĆþ⁄=ŽĆ¼ćğœğ=È
²ÈĆ≠=ƒ¬πΩ=È×È˛›šÈğ²=JJ=¼Ü=¼aœ¹C›ğ=ĆÈ¼=¾œ¼ćÈþ¼ć=Ýıá≈›þ¼ć=È×¼œğŞć⁄=þaœ¼ć=ÈşĆı=ƒ¬πΩÈ˝=¼ćH³=›×Èþ=È×İŽ„ÈÜ=ÛÈ²˝=²×Ì¼ć=¼„˝=›
ŠÈ¼ć=‰þ›¼ć=Ćğ=¼r=¼Ü=¼aœ¹=JJ=Žğœ¹œÈ¼ć¼ć=²ÌÈŠ=Ćœ›¼ćÈŞć=Èˇğ=¼r=π‘œÞI=¼œÇŠ„Áþ=ĆÈğ²=Û∑iþ=³aœŠ=È˝œ›Ð=₣œ²„Ğ⁄=NVQU=şœÈğ=›Ć
¼ćœ˝„a×=¼aœÈ¹¼ć=Ž²Á=¼œÇŠ„Áþ=₣œ²„ĞÈ×¼ć=ÝıÈsÈİÁ=È²ÈĆ≠=¼Èğ›šÈğ²=JJJ=ØØIf are to suffer, you should suffer in the 
interest of the 
country.”=¼Ü=¼aœ¹=˚=Ýıá≈ŞćÈ²¼ć=ƒ¬πΩ=¼ćH³œŞćÈÞ¼ć=Û²Áþ₣=π‘˝®=Ćğ=›Ý=›¾=›ş⁄=ÛœÈ₣›¼ć˝œ¼ć=ÈÐÈ²›ş=²×Ì¼ć=şœÈ−=×œÈ₣œ×È¼ć¼ć=È˝œ
²Š›¼ćpˇþ=›₣ğ=²œ=−œ˝œ=şÈjt˚=ÛÖÈ₣œÈĆ=›Ð=›¾=˘J¼ć=₣ÈÝğ=Û²„ş¼ćÈÞ=ĆÈŞć›šğ=˘˝›Ð=¼²Áœ=Û²„şÖœ²=˝›₣›Ð⁄=¼²Áœ=›²Şći~ÈÞ¼ć=
Ž²Á=ÈşĆı=˝›₣›Ð=˘˝›×È˝=×œÈ₣œ×¼ć=Û¼¼œ›Ć˝œ¼ć=ÝıŽœÈ²=˝ÈŞć˝›Ð=Žğœ¹œ¼ć=›²₣ÂœÈÞ¼ć=³¼ćœ₣İÂ=›×ÈŞć›šÈğ²I=Û²Á›×È˝=¼¹Â₣œÈ²¼ć=›
şğ²œ=È−È˝=˘˝›Ð=˛œğ=È˝ÈÐ=×œÈ₣œ×È¼ć¼ć=ÝıuÚj=Žğ=wœ¼ćÈ˝ª…¼ć=²×Ì¼ć=˛œÈþ=¼ĆıÈþ=›×Èþ=ÈŠÈŞć›šÈğ²⁄=ÈİÈĞœjÆ=³¼ćœ₣İÂ›Ð=¼ćH³œ›
Şćþ=²œ=ĆÈğ˚=³¼ć¼þÌÂ˝œÈğ=×œÈ₣œ×È¼ć¼ć=ÝıŽœÈ²=³aœŠ›Ð=Žğ¹œ¼ćœ=›²›₣Âþ=ĆÈŞćÈš=›˝Å=›²√≈=×œÈ₣œ×¼ć=Û¼¼œ›Ć˝œ¼ć=₣œ²„Ğ=¼²Áœ¼ć=Û›
¾İœ³=È−È˝=₣„›jÆ=³œŞć=›²⁄=›ÝK=›¾K=›şI=₣İœ²ÈŽœÜ=¼œ=˝Ôşœ¼þÌ=π‘›þ›Ð=Žğœ¹œ¼ććĆı=›²›₣Âþ=ĆÈŞćÈš=¼ćœÈŽÁ¼ć=³›õ₣=şÌ₣œ²œŞć=¼œ=π‘›
þÈ¼›İ=¼ćœŽÁ=žœÜ˛Èd⁄½Èğ=¼aœÈ¹¼ć=¾œ›ÐÈþ=Û›²Şć›i~þ=˘ğœ˝œ¼ć=Û›þ¼ĞÂÞ=Ž›²þ=ŽğÈƒ¯œþ=›²Şći~Þ=˝¼ćœ=ŞœŞć=²œ⁄=ˇþ=³aœŠ=×İÈ
˝=³›ğ=ŽÈ₣=Žğœ¹œ¼ćC›ğ¼ć=¹œ¼ćÞ=¨₣þœ˚=ÛÈ²˝Ðœ=Ć∂œş=È³ÈŞćÈš⁄⁄=þœĆı=π‘þœİœ=ş√³ÒÞÂ=³Ò¼ćÞ=˝¼ćÈþ=³œÈ¼ć=›²⁄=Žğœ¹œ¼ć=È−È˝=
¼œ«³Ì¾¼²=¼œ=ÈşŠ=˛œÈğ¼ć=²ÌÈŠ¼ć=₣œ›ÐÈþ=ŽğÈşœĞÈÞ¼ć=½Èğ=şÔ¼ć›¨þ=ŽÈğ¼ć=PR=İþœÔİ=₣œp=¼Á¼ĆœÈ¼ć=›²ÓÈİĞ=ĆÈŞć=ŞœÈ_š=₣œ›
Ð¼ć=²ÌÈŠ¼ć=Žğ¾œdœ¼ć=JJ=˘=ÈŞ²ƒ∏œŞćÌ=Ûœ₣œ²þ=¾œ›łÏŞć=˘˝=Û¼ş¼ćπ‘œä=¼ÚÈu¼ć=›×²Şœ³²⁄=È˝Ýı=₣È²=¼ćœÈ˛²=²œ=ÈŞ=₣œ›Ð¼ć=²ÌÈŠ¼ć=
Žğ¾œdœ¼ćĆı=İÌþ=J=ˇ¦ÌÈ°¼ć=Û²œ¼Ú›«§¼ć=ş₣Şć=²×ÌÈ˝=şŽÌ¼=¼ćœÈ˛⁄=NVTM=˘¼ć=×İ˝=È−È˝=Ýı_Š½ğ²İÌ²=¹œ²=ŠœÈĞ¼ć=şœÈ−=şœÈ−=È
¼ÈÜÈš=ŽÈğ¼ć=Šœ›Ć×œ⁄=¼ĞÂœ¼ć=Žğ=×Ì›Ł=³„˝„È¼ć=şÔ¼ć¨Þ=˝¼ćœ¼ć=›Š¼ćœŞćþ=şÔƒÚ∆›þ=˘˛²=ŠÒÜœ∑i=Û¼ÈĆ›ğþ⁄=È¼œÈ²œ¼ć=¹œÈ²¼ć=Ûœˇ¦œşÌ
=ŽÈğ¼ć=Šœ›Ć×œ=È₣ÐœÈþĆı=›¼ćjÆ=ĆÈŞć=ŞœÈ_šÛœ₣œÈ×¼ć=Žğ¾œdœ¼ć⁄=şÔİŞćÌ=₣È²=π‘ªΩ=ŽœÈˇ=è˛œ=₣¼ćèÈ₣=¹œ²ŠœÈİ¼ć=şŽğ=›¼ğœ›şþœ
=Ûœ₣¼ćœ=Ûœ¼ć=˝þ›×²=È×˛œÈþ=³œ¼ć¼’=˘˝−œ=ÛÈ²È˝Ćı=ŽœÈ²²I=NR=˝„ĆıhÐœğ=È¼œÈ¼ćœ=¹œ²=½ğœÈþ=ÈŞ=J=³›¼ć₣œÞ=Žğ=¼Á¼ĆHþ=ĆŞćI=
þœ=›×ÈŞć=PS=˝„ĆıhÐœğ=ˇ₣=¼œ=OM=˝„ĆıhÐœğ=Ýœğ=ÝıÊ³œ×²=˝¼ćœ=ŞœŞć⁄=³›õ₣¼ÈL¼ć=˝Ú›ĞÈ¨Èp=¨„{=˚=π‘œ›∑i˝=˝ÚĞ˝¼ćœ=›¼³„ğ=şÔ˛
Áœˇ›¼ć•I=¾Ò›₣=È¨p=₣Ž„È¼ć¼ć=şÔ˛Áœ=TQ=ğ¨⁄=›¼˝®˝Ú›ĞÈþ=˘aÈ×¼ć=˝₣Â=şÔƒ∏œÈ²¼ć=ş„ÈŞœˇ=¼œÜÈ¼⁄=³›õ₣¼ÈL¼ć=È₣œÐ=ÛœŞćþÈ²¼ć=π‘œ
Şć=SO=İþœÔİ=˘ğœ˝œ=˝Ú›Ğ=Ž›₣=Ûœ¼ć=ÈşĆı=Ž›₣¼ć=π‘œŞć=VM=İþœÔÈİ=¹œ²=ŠœĞ=˝¼ćœ=ĆŞć⁄=˘Ćı=›¼∑ƒÌÞÂ=˝Ú›Ğ=Ž›₣Èþ=¼Ú›«§¼ć=Žğ=şÔ¼ć
¨ÈÞ¼ć=È˝œ²=¼Á¼ƒ∏œ=È²Ćı=þœĆı=şÌ₣œĆÌ²=ÈİœĞÈÞ=₣œ›Ð¼ć=²ÌÈŠ=Žğ¾œdœ¼ć=è¹„=›¼ćjÆ=ĆŞć›²I=›¼›ŁÃþ=ĆÈŞćÈš=π‘œ˝Ú›þ˝=¾œ¼ćşœÈ₣Á¼ć=şÒp
C›ğ⁄=È¾Í₣=Žğ∑ƒÈ¼ć=˘˛²=ÛœÈşÂ›²˝=¼œ=½î„˚ŞćœĆıÈÝ¼ć=›¼Ğ⁄=²×Ì¼ć=ŽÈğ={¼Ì¾Òþ=Û›DÈŽÈ²¼ć=ŁœÐ›þ=˚=˝›ğ½₣Â=¼Áœ˝ÈÐ›¼ćŞćœ¼ć=Û
œ›¹˝ÁI=½Èğ=˝È₣=ŞœÈ_š=ŽÈğ¼ć=ŽÌ¼Î¼›ŠpÁ⁄=π‘˝Ú›þ¼ć=²œ²œ=Û›ƒ∏¼ćþœ¼ć=žœ³Ðœ=˘Èş=³ÜÈš=₣œ²„ÈĞ¼ć=ŽÌ¼È²⁄=³›¼ćÈ¼Èİ¼ć=²œ²œ=ş₣
şÁœI=¼²ÁœI=¾œł²=²×Ì¼ć=ˇ›þ³›¼ć¼þÂ²=¼œ=₣ÈŽ=Şœ˚Şćœ=ĆıþÁœ›×=›²ÈŞć=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=ÝıÈwˇ=˚=È˝ÍþÒĆğ=¼œÜÈš⁄=˘Ćı=ş₣ÈŞć¼ć=²×Ì
ˇÈ¼Ğ˝¼ćœ=þœÈ×¼ć=ˇÈ¼ĞÞœ¼ć=½ğ=›²ÈŞć=şœ¹œ¼ćÞþ=ĆıÔ¼ćœŽÌ=¾œĞœŞć=Ž›Ðğ=π‘¼Ö=¼ćŠ²œ=˝È¼ć²=JJ=Şœ=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=Û¹¼ćœ=È−È˝=Ş
œŞć⁄=Û²Á=˘˝›Ð=C≠n³ÒÞÂ=›¼ĞŞć=Ćğ=ş₣˝œğÌ²=ˇÈ¼ĞÞœ¼ć=Û›¹˝œÔİ=È¨ÈpĆı=₣œ²„Ğ=J=²×Ì¼ć=Ûœ∑iÓş√³˝Â›Ð=Û²„³›ƒ∏þ⁄=Û−Š=Ûœ₣
œÈ×¼ć=²×Ì=ˇÈ¼ĞÞœ¼ć=Ćı›þĆœş=Û²Á=˝−œ=¼Èğ⁄=¸³›²È¼›İ˝=Û¼ƒ∏œ¼ć=₣È¹ÁĆı=²×Ì=›²ÈŞć=Û²Á=˝−œ=È¾È¼›šÈğ²=Žˇ×ÌİŠÑ=¼ş„I=π‘½„
ôøŠÑ=¼ćœŞćI=π‘İœ∑iŠÑ=₣Ćğœ²›¼İI=È₣Ł²œ×=şœĆœI=¼ćœ¹œ˝₣ğ=₣„˛œŽÌÂI=²ÌĆœ¼ć¼ć\²=¼ćœŞćI=ş„È¼œ¹ŠÑ=₣Ž„₣×œ¼ćI=˝œ²²Èˇœ³œğ=¼œˇŠÌ=
˚=¼ć¼ÌÑ²œ−=ðœ˝„¼ć⁄=Û−ÂœÊ=¼œÔğœ¼ć=²×Ì=¾œ¼²œ¼ć=˘˝=È×İŽ=¹œ¼ćœ˚=›šğ⁄=›˝Å=ƒ¬œ¹Ì²þœ=J=Ýıj¼ć˝œÈğ=˝›³ğ=¾^œŠœŞÂ=šœÜœ=¼œÔ
ğœ¼ć=²×Ì=›²ÈŞć=Û²Á=È˝Ýı=›¼ÈİĞ=¾œÈ¼²=›²⁄=π‘Ş„›jÆ›¼×‚¼ćœ=²×ÌÈ˝=İœş²=˝¼ćÈþ=ÈŠÈŞćÈš²=π‘˝Ú›þ=J=₣œ²„ÈĞ¼ć=Ýı³¼ć=şóœ¼Á=›¼¼ćH³=π‘



›þ›pÆŞćœ¼ć=˝−œ=²œ=È¾È¼Ćı⁄=˘˝›Ð=¼ÁœÈ¼ćŽ=›²₣ÂœÞ=˝È¼ć=ˇLœ¼ć=Žğ=˛œğ³È−=¾œˇÌ¼ć−Ì=J=rˇ›ğ=²×ÌÈþ=˘È²=˝ğ˝œþœ=¼àÈ¼ć¼ć=²œ¼
Áþœ=¼Ú›u¼ć=ÈŠ«§œ=˝¼ćœ=ĆÈŞć›šğ⁄=½¼ćœ>œ¼ć=ŽÈğ=rˇ›ğ=²×ÌÈþ=ğ¼Þþœ¼ć=₣œpœ=›˝š„Ðœ=˝₣Èğ˚=³›ğşZŞć=˝È₣=›²⁄=˘˛²˚π‘›þ¼š¼ć
=È₣œĆ²œ=È−È˝=π‘œŞć=OINM=È˝œ›Ð=Ł²=›₣Ðœ¼ć=³›ğ=Û³şœ¼ćÞ=˝¼ćÈþ=ĆŞć⁄=Û−Š=¼ÁœÈ¼ćÈŽ¼ć=ÝıŽœÈ²=π‘›þ=¼š¼ć=π‘œŞć=PM=È˝œ›ÐÐ²=³›
ğ=ŽÈ₣=ŞœÈ_š⁄=³›ğÈþ=≠u=ˇLœ=³œÜ=È¾Èł=²þ„²=³−=˛„aŽÈš⁄=ˇLœ=ĆŞćÈþœ=Û›ŠÈ¼ćĆı=½¼ćœ>œ=¼ÁœÈ¼ćŽÈ˝˘›ÜŞć=²þ„²=Šğœ¼ć=³−˝
È¼ć=È²È¼=JJJ=˘₣²=Ûœİ†œ=˘˛²=ş¼œ¼ć=₣È²⁄=Žğ=¼Á¼ƒ∏œ³²œ¼ć=şœ½ğÁ=›²¾Â¼ć=˝È¼ć=³›ğ=¼Á¼ƒ∏œ³²œ¼ć=Ýı³¼ć=JJ=˘Ćı=şĆŽ=˝−œ›Ð=ş
Ô˝ÌÞÂ=π‘Ş„›jÆ›¼×Áœ¼ć=¹œ¼ćÞœ¼ć=ÛþÌþ=›šğ⁄=ˇLœ¼ć=₣Èþœ=›¼İœğ=²×Ì¼ć=Šğœ¼ć=³−=≠u=˝È¼ć=ŽğÈ˝=Û²Á³È−=Ł„›¼ćÈŞć=›×Èğ=¾œş₣œ²=
³›ğ¼ć=Šğœ¼ć=ƒ¬œ¾œ›¼˝=šà=›¼›ŁÃþ=ĆŞć=JJ=˘Ćı=şĆŽ=˝−œ›Ð=Ûœ₣¼ćœ=›þ²=×İ˝=ÛœÈˇ=¼„›ž=›²I=Ûœ¼ć=ÈşĆı=²œ=È¼œžœ¼ć=₣œèğ=›×Èþ=₣
œğ×ÈĆ=˝ÈŞć˝=ğ¨=₣œ²„Ğ=¾œł²=J=×„ˇÂþ=˚=Ł¼ćĆœ¼ćœ⁄ 
¼œÔğœ¼ć=²×Ì=ˇÈ¼ĞÞœ¼ć=˘˝›Ð=C≠n³ÒÞÂ=Û¹ÁœŞć=è≠=ĆÈŞć›šğ=˙›þĆœ›ş˝=¼ćœ¹œ˝₣ğ=₣„˛œŽÌÂ=˚=²ÌĆœ¼ć\²=¼ćœÈŞć¼ć=Ćœþ=¹È¼ć⁄=›˝Å=
³›¼ć¼¦œŽÈ˝¼ć=¼ÞÂ²œI=π‘œŠÌ²=₣œ²›Šp=³œð=¼œ=₣œ›Ð¼ć=²ÌŠ=È−È˝=³œ˚Şćœ=³„¼ćœ¼Ç=›¼ÈªøĞÞ=˝¼ćÈğĆı=²×Ì¼ć=Ćı›þĆœş=³„È¼ćœ³„›¼ć=È¼œžœ=Ş
œŞć=²œû=Žœ²Èþ=ĆŞć=˚Ćı=ÛZÈğ¼ć=¾ÒþjtI=³›ğ∑ƒÈ¼ć¼ć=›Šp⁄=³ŞÂÈ¼¨Þ=˝¼ćÈþ=ĆŞć=¾Òπ‘˝Ú›þ=˚=Ýı³ˇ¦Ć=›Šp=È−È˝=³œ˚Şćœ=²œ²œ=þ−Á⁄=
›˝Å=˘ş¼=›¼ĞŞć=Ćı›þĆœÈş¼ć=³œðÁşÒ›ŠÈþ=Û∑i¾ÒÂjÆ=²Şć=þœĆı=¼œÔğœ¼ć=Ćı›þĆœş=Û²„şÖœ²=ÛÈ²˝=ş₣Şć=¾ÒÈˇœÈğ¼ć=Èˇœğ˝¹aœ¹œŞć=³−
=Ćœ›¼ćÈŞćÈšI=Ûœ¼ć=¾ÒÈˇœğ›¼×‚¼ćœ˚=Ćı›þĆœÈş¼ć=²œ²œ=Ž›Ðğþœ=¼„žÈþ=³œÈ¼ć²=›²⁄=þœĆı=Ćı›þĆœşI=³„¼ćœþjtI=¾ÒÈˇœğ=¾ÒþjtI=×Ò¼ćşÈ¼Â¨
Þ=›¼Wœ²=≥Remote 
Sensingµ=JJJ=ĆıþÁœ›×=²œ²œ=›¼ĞÈŞć¼ć=ş₣√¬Şć=ŁÐœÈþ=³œ¼ćÈğ=¼œÔğœ¼ć=ş›ð˝=²×Ì=J=Ćı›þĆœş=¼ćŠ²œ=˝¼ćœ=ŞœÈ¼⁄=ˇœÈLŞć=¼wÌÈ³¼ć=¾Ò
þjt=›ĞÈŞć=ˇÈ¼ĞÞœ=˛„¼Ćı=Û¼ÂœŠÌ²⁄=₣œp=³aœŠ=×İ˝=ÛœÈˇ=È−È˝=˛›²Ž=ÈþÈğ¼ć=Û²„şÖœÈ²¼ć=ş₣Şć=³›ğ=∑ƒÈ¼ć¼ć=ÈŞ=Ćı›þĆœş=ÝıÈá∫œ›Š
þ=ĆÈþ=è≠=˝È¼ć=JJ=Èş˛œ²=È−È˝Ćı=˘Ćı=²þ„²=Û¹ÁœÈŞć¼ć=şÒŠ²œ⁄=Ýı³ˇ¦Ć›Šp=›¼ÈªøĞÞ=²×Ì=›¼WœÈ²=˘˝=²þ„²=›×ˇ∑i=ÝıÈá∫œŠ²=˝È¼ćÈ
š⁄=˘Ćış¼=Ûœ¹„›²˝=›¼Wœ²=Ćı›þĆœÈş¼ć=³œðÁpÆÈ₣=˘˛²˚=Û∑i¾„ÂjÆ=²Şć=Ûœ¼œ¼ć=¾ÒÈˇœÈğ¼ć=³œðÁpÆÈ₣˚=˘şÈ¼¼ć=şœ₣œ²Á=ÛÔİĆı=Û∑
i¾„ÂjÆ=ĆÈŞćÈš⁄=½Èğ=²×Ì=ˇÈ¼ĞÞœ˚=ş›ð˝=³−=˛„aÈŽ=³œÈ_š=²œ⁄=ÛœÈˇĆı=ÝıÈôø˛=˝¼ćœ=ĆÈŞćÈš=³›õ₣¼ÈL¼ć=²×Ì=›²Şći~Þ=³›¼ć˝®²œ¼ć
=×œ›Şćn=³œğ²=˝È¼ć²=π‘Ş„›jÆ›¼×‚¼ćœ=Ûœ¼ć=Û¹Ìþ=π‘Ş„jÆ›¼×Áœ=Šœ›ğþ=ĆŞć=³›õ›₣=›¼WœÈ²¼ć=şÔ˝ÌÞÂ=³−=¹È¼ć⁄=₣È²=¼ćœ˛œ=×¼ć˝œ¼ć=ĆıÝı
È¼ćœ³=¼œ=ÛœÈ₣›¼ć˝œ=²×ÌC›ğ¼ć=şœÈ−=¾œ¼ćþÌŞć=²×ÌC›ğ¼ć=›₣ğ=ŞþÐœ=Û›₣ğ=þœ¼ć=þ„ğ²œŞć=È¼›İ⁄=Ýı×œĆ¼ćÞ=ƒ¬¼ćH³=¼ğœ=ŞœŞć=˘›İŞćœ
¼ć=²×ÌC›ğ¼ć=ŽÈğ=¼šÈ¼ć=π‘œŞć=SPR=È˝œ›Ð=Ð²=³›ğ=È¾Èş=ÛœÈş=Ûœ¼ć=ĆıÝıÈ¼ćœ³=˚=Ýıj¼ć=ÛœÈ₣›¼ć˝œ¼ć=²×ÌC›ğ=¼Ć²=˝È¼ć=Ş−œpÆÈ
₣=OP=˚=NMO=È˝œ›Ð=Ð²=³›ğ⁄=¼œÊş›¼ć˝=Žğ=π‘¼œÈĆ¼ć=π‘˝Ú›þ˚=›¼›¾á≈=¹¼ćÈ²¼ć⁄=˘Ćı=Ýı³₣ĆœÈ×Èİ=²×ÌC›ğ¼ć=¼œÊş›¼ć˝=Žğπ‘¼œ
ÈĆ¼ć=π‘œŞć=UM=İþœÔİ=¼ÈŞć=ŞœŞć=Ž„ğœĆıI=Ûˇœ¶=˚=ÈşÈπfı√¬¼ć=₣œÈş=Ûœ¼ć=³›õ›₣=²×ÌC›ğÈþ=şœ¼ćœ=¼š¼ć=π‘œŞć=Žğπ‘¼œÈĆ=˘þ=þœ¼ćþ
₣Á=ŁÈÐ=²œ⁄=þœĆı=²×Ì=İœşÈ²¼ć=³›õ›₣π‘Ş„›jÆ=›¼×Áœ=˘È×Èİ=ÛÈ²˝ÐœĆı=ÛŠğ⁄=˘šœÜœ=₣È²=¼ćœ˛œ=×¼ć˝œ¼ć=²¼ˇ›ðþ=ˇLœ¼ć=J=¼¦é³„p
=¼wÌÈ³¼ć=³›ğ∑ƒ¼ć=˘˛²˚=²¼ć₣I=Ž₣œÐ=È¼aÈ¹=˚Èð=›²I=¾Ò›₣ˇðÈ²¼ć=˝œŽ=˘˛²˚=Ûş√³ÒÞÂ⁄=şÈ¼Âœ³›¼ćI=Û¼¼œ›Ć˝œ¼ć=ÛœŞćþ²I=Û¼¼œ
›Ć˝œŞć=˝Ú›ĞŽ›₣=˚=¼²œZÈğ¼ć=¼Áœ›äû=π‘¼Ć₣œ²=Žğ=˚=³›ğ¼ć=³›¼ć₣œÞI=²×Ì=ýœğI=ÈŽœŞćœ¼ć=J=¾aœÐœ¼ć=˚ðœ²œ₣œ=ĆıþÁœ›×=²œ²œ=˝œ¼ćÈÞ
¼ć=Ýı³¼ć=²×Ì=ˇ›þİÌğ=¾œ¼ćşœ₣Á=›²¾Â¼ć=˝È¼ć⁄=ĆıÔ›ğİ=şœÈĆ¼=ş›ð˝¾œÈ¼Ćı=¼Èğ›šÈğ²=JJJ=ØÛœ₣¼ćœ=²×Ì=İœşÈ²¼ć=ÛŽ„ĆœÈþ=Şœ=›˝=
š„=˝›¼ć=þœ¼ć=ş¼Ćı=π‘˝œ¼ćœ∑iÈ¼ć=π‘˝Ú›þ¼ć=›¼≠Èu=Şœ˚Şćœ¼ć=ÈŠ«§œ=Ûœ₣œÈ×¼ć=˘Ćı=ş¼=˝œŞÂ=˝ğœÈ³¼ć=˘˝›Ð=şÌ₣œ=−œ˝œ=π‘ÈŞćœŽ²I=Ûœ¼ć=
³›¼ć˝®²œ¼ć=şœ½ğÁ=›²¾Â¼ć=˝È¼ć=ÈşĆı=ğ¢Þ=È¼ć˛œ›Ð=ş›ð˝¾œÈ¼=›Š›ĆÆþ=˝¼ćœ¼ć=₣È¹Á⁄=Û−ÂœÊ=²×Ì¼ć=şœÈ−=şĆœ¼ƒ∏œ²Ćı=Ûœ₣œÈ×¼ć=Û›∑
ƒÈn¼ć=İþÂ⁄=
=



²×ÌşÔÈŞœÈˇ¼ć=ş¼Â²œİœ=πÁœ²==

‰İÈğÑ²œ−=ÏŁœĞ=
= ææææ==
= = =
²×ÌşÔÈŞœÈˇ¼ć=ş¼Â²œİœ=πøÁœ²I=π‘œÞÌ›ĆÈþ=π‘˝Ú›þ¼ć=Ýı×œ¼ć=×œ›¨ÈÞÁ¼ć=›¼¹œ²û=Ýœ¼ćÝıĆı²=þÈjt¼ć=˘˝È×İ×›İÂþœ=˚=Ø˛›dþ=›¼WœÈ²∞¼ć=
ÝıÊ³›j=
¾œ¼ćþ=ş¼ć˝œ¼ć=ş√ñ›þ=›şuœ∑i=›²ÈŞćÈš²=ÏŞ=Ï×Èİ¼Ü=¼Ü=²×ÌC›ğÈ˝=şÔŞ„jÆ=˝¼ćœ=ĆÈ¼⁄=þœÈþ=²œ›˝=¾œ¼ćÈþ¼ć=Ï˝œ−œ˚=Žğœ¾œ¼=
−œ˝È¼=²œ⁄=ş¼ć˝œÈ¼ć¼ć=˘=›şuœÈ∑i=›¼È¼ćœ¹Ì=×ğC›ğ˚=˛„¼=˛„›İû=›¼³„ğ¾œÈ¼=þaœ¼ćœ=˘Ćı=›şuœÈ∑i¼ć=ş₣−Â²=Žœ›²ÈŞćÈš²⁄=×„Ó˛=ĆŞć=¼ć
œŽÎ²›þ˝=×ğC›ğ¼ć=›Š∑iœ¼ć=‰×²Á=Ï×È˛⁄=ÛÐğ›¼Ćœ¼ćÌ=¼œŽÈ³ŞćÌ=Ï¼œ¹=ĆŞć=Ï¾È¼Èš²=˘Ćı=²×ÌşÔÈŞœˇ˝œd=Šœğ„=˝¼ćœ¼ć=½Èğ=¾œ¼ćÈþ
¼ć=Ćı›þĆœÈş=þaœ¼ć=²œ₣=Û₣¼ć=ĆÈŞć=−œ˝È¼⁄=˘Ćı=›şuœ∑i=Û²„ŞœŞćÌ=Ş›×=˝œŽ=ĆŞćI=þÈ¼=¾œ¼ćþ¾Ò›₣È˝=Û²„¼Â¼ć=¼ÖÁœ¾Ò›₣Èþ=˚=²„²³œĆœÈ
Ü¼ć=Ï×Èİ=³›¼ćÞþ=˝¼ćœ¼ć=Ž²Á=³Ú›−¼Ì¼ć=Ïğœ˝=þaœÈ˝=Û¼İÁĆı=ƒ∫¼ćÞ=˝¼ćÈ¼⁄=Ï×İÈ˝=ş¼=›×˝=›×ÈŞć=Ï×Ýı›ğŞćœ=˝¼ćœ¼ć=˘Ćı=¼œĆœ×„›¼ć¼ć=
¾œˇÌ×œ¼ć=Û¼İÁĆı=ĆÈ¼²=˘=˝È₣Â=ş¼ć˝œÈ¼ć¼ć=şĆÈŞœˇÌ=›¼È¼ćœ¹Ì=×Èğ¼ć=Ï²þÚ¼Úà⁄=ÏŠ›Lş=˛aœI=‰þ₣„¼ćğL=¾œ¼ćþ¾Ò›₣È˝=×ÌŁÂÈ₣Şćœ›×=³
›þþ¾Ò›₣=¼œ²œÈþ=³œÈ¼ć›²⁄=¼œŽÈ³ŞćÌJÛœ×¼œ›²JÏşœ›²Şćœ=ˇœÖÌ=³œ¼ćÈ¼²⁄=³›¼ćÈ¼İ=˚=²×Ì›¼Wœ²=›¼ĞÈŞć=Û²›¾W=˝›þ³Şć=İÌĞÂ=Ûœ
×œğÈþ¼ć=›¼Šœ¼ć˝˚=ÏşĆı=¼œĆœ×„›¼ć¼ć=ÛÔİ¾œˇÌ=ĆÈ¼²⁄=
₣œ›ÐI=²×ÌI=³¼ÂþI=¼²=Ûœ₣œÈ×¼ć=ŽÌ¼²=˚=ŽÌ›¼˝œ¼ć=›¾›j⁄=þœÈ×¼ć=ˇ›þ=˚=π‘˝Ú›þ=ş√¬ÈÖ=Ï˝œ²˚=³œð=²œ=›²ÈŞćĆı=Ûœ₣œÈ×¼ć=Ï×Èİ=Ï²
þœ=ˇ›ŽÈŞć=˚Èð⁄=þœ¼ćĆı=Û¼İÁóœ¼Ì=³›¼ćÞ›þ=˘Ćı=¹¼ćÈ²¼ć=›şuœ∑i⁄=Ûœ₣œÈ×¼ć=Ï×Èİ¼ć=˝ÞÂ¹œÈ¼ć¼ćœ=Ï¾È¼Èš²I=şœ¼ćœÈ×Èİ¼ć=¼ćœ∑ƒœŁœÈÐ
¼ć=network=Ş›×=¼œ²œÈ²œ=ŞœŞćI=þœ=ĆÈğ=²×Ìş₣ÒÈĆ¼ć=network ¼œ²œÈ²œ=ŞœÈ¼=²œ=Ï˝²’ 
şÁœ¼ć=Ûœ−Âœ¼ć=˝Ð²=İþœëÌJÛ›¹˝=˝œğ=³ÒÈ¼Â=¾œ¼ćÈþ¼ć=²×ÌC›ğ=şÔŞ„jÆ=˝¼ćœ¼ć=˝−œ=¼Èğ›šÈğ²⁄=þaœ¼ć=¾œ¼²œ=›šğ=˝Ì¾œÈ¼=Ï×Èİ¼
ć=›¾þÈ¼ć=²œ¼Áþœ=Ş−œşó¼=¼Ú›u=˝¼ćœ=ŞœŞć⁄=Ćı›à¼ćœ=ˇœÖÌ¼ć=Ûœ₣ÈğI=NVTM=×İÈ˝=ÝK=Ï˝K=˘ğK=¼ćœ˚=π‘∑ƒœ¼›Ð=Ûœ¼œ¼ć=˚ðœ²⁄=þaœ¼ć=
ÝıÈsİÁ=›šğI=Ï×Èİ=ÏşÈŠ¼ć=Ş−œşó¼=¼Ú›u=˚=›¼×„ÁÊ=ÝıÊ³œ×²⁄=π‘∑ƒœ¼›Ð=˝œŞÂ˝¼ćÌ=˝¼ćœ¼ć=³È−=ÏŞ=×„∑ƒ¼ć=technogical 
¼œ¹œ=›šğI=ÏŞ=Û¾œ¼²ÌŞć=Û−Â=˚=›¼×„ÁÊ=¼ÁÈŞć¼ć=ža„›˝=›šğ=þœ=›¼È¼Š²œ=˝È¼ć=π‘∑ƒœ¼›Ð=¼ŽÂ²=˝¼ćœ=ĆÈŞć›šğû=›˝Å=Ï₣Í›ğ˝=π‘ªΩC›ğ=
þ˛²˚=Û¼ÈĆ›ğþ=›šğ⁄=şÁœ¼ć=˝Ð²=˚=ÝK=¼ćœ˚=Ýı¾ÈŞćĆı=›¼ª…›¼˛Áœþ=Ćı›\›²Şćœ¼ć=›šÈğ²=›˝Å=Ćı›\›²Şćœ¼ć¼ćœ=şœ¹œ¼ćÞþ=þaœÈ×¼ć=şÔ›
ªø«§=›¼ĞÈŞć¼ć=¼œĆıÈ¼ć=Û²Á=›˝š„=¾œ¼²œJ›Š∑iœ¼ć=›¼ĞŞć=ÏŞ=−œ˝Èþ=³œÈ¼ćI=Ïş=ş√¬ÈÖ=›²ƒ³ÚĆ=−œÈ˝²⁄=›¼ÈİĞWþœ¼ć=şœ¹²œŞć=þaœ¼ćœ=ØØT
unnel View∞∞=˘¼ć=¼›à=ĆÈŞć=³ÈÜ²⁄=
²×Ì¼ć=˝œŞÂ˝œ›¼ćþœ=(function)=˝ÌI=Ïş=π‘ªΩ=ş¼Âπ‘−È₣Ćı=›¼È¼Š²œ=˝¼ćœ¼ć=×¼ć˝œ¼ć=›šğ⁄=Ïş=π‘ªΩ=˝þÂœ¼ćœ=ÏþœÈğ²›²⁄=Ûœ›₣˚=π‘−È₣=
þ„ğ¼=²œ=˘aÈ×¼ć=›Š∑iœŽˇÈþ¼ć=şÌ₣œ²œ¼ć=₣È¹ÁĆı=ÏŞ=π‘ªΩ=şĆÈŽĆı=˚ðœ¼ć=˝−œI=Ïş=›¼ĞŞćC›ğ¼ć=¼Áœ³œÈ¼ć˚=˘a¼ćœ=›¼ÈİĞ=›˝š„=¾œ¼²œJ›
Š∑iœ=˝È¼ćÈš²=›˝=²œI=þœ=Ýı×Łœ›Ðþ=˝¼ćœ¼ć=Ž²Á⁄=
²×ÌşÔÈŞœˇ=π‘˝È®¼ć=ÏŁœ›Ğþ=ÝıÈsİÁ=ÝıwÚj=ÛZÈğ¼ć=Žğ=ŁœÐ›þ=˘ğœ˝œŞć=³œðœÈ²œ⁄=þœ=ĆÈğ=π‘−È₣Ćı=Žœ²œ=×¼ć˝œ¼ćI=Ï˝œ²=Ï˝œ²=
˘ğœ˝œ=ŽÈğ¼ć=›×˝=›×ÈŞć=ÝıwÚj=Ć˚Şćœ¼ć=ÏşÍ¾œˇÁ¾œˇÌ’=Ýıj¼ćJ³Ò¼Â=¾œ¼ćÈþ=¼¦é³„p=Û¼¼œ›Ć˝œ=(basin)=šœÜœ=π‘˝Úþ³È¨=Ï˝œ²
˚=ÝıwÚjJŽÈğ¼ć=˘ğœ˝œ=ÛœÈš=›˝’=ˇLœ¼ć=Žğ=ÏŞ=ş₣∑ƒ=π‘È×Èİ¼ć=₣¹Á=›×ÈŞć=π‘¼œ›Ćþ=ĆŞćI=þœ¼ćœ=π‘œŞć=ş˝ÈğĆı=πøœ›¼þ=ĆŞć=˘˝=₣¼ć
ş„È₣I=Ûœ¼œ¼ć=Û²Á=˜þ„Èþ=Žğœ¾œÈ¼=³Ì›Üþ=ĆŞć⁄=˘Ćı=ÏŞ=˘˝=˜þ„Èþ=¼²ÁœI=Û²Á=˜þ„Èþ=Žğş†ÐI=˘Ćı=‰wþ=Û¼ƒ∏œ=›˝Èş¼ć=Ž²Á=Ł
ÈÐ’= 
Ûœ¼ć˚=˝þ˝C›ğ=π‘ªΩ=˚ðœ=Ýı›Šþ=›šğ=Ï×Èİ=˘þ=ÏşŠ›¼∑ƒœÈ¼ć¼ć=Û›¾Wþœ=³ŞÂœÈğœŠ²œ=˝¼ćœ¼ć=Ž²Á⁄=è¹„=¹œ²=˚=Ûœ˛=šœÜœ=›˝=Ï˝
œ²˚=İşÁ=ÛœÈšI=ŞœÈþ=π‘Š„¼ć=ŽÈğ¼ć=π‘ÈŞćœŽ²=ĆŞć’=Šœ›Ğ¼ćœ=¼Èğ²I=Û²Á=ş¼=İÈşÁ¼ć=Šœ›Ć×œ=ÙĞÊ=›şjÆþœŞć=›₣ÈÐ=ŞœŞć⁄=þœ=ĆÈğ=ş¼Â
p=flow 
irrigation=J˘¼ć=Ž²Á=˘þ=Û›þ=ÏþœÜÈŽœÜ=Ï˝²’=ÏşŠ¼Á¼ƒ∏œ=›²õŞćĆı=Ž≠›¼ćI=›˝Å=›₣þ³›¼ć₣œÈÞ¼ć=Û›þ›¼ćjÆ=ÏşŠ=₣œ›ÐÈ˝=Ïğœ²œ
=˝È¼ć=šœÈÜ⁄=Ïş=Ï¨Èp=Şaœ¼ćœ=¹œÈ²¼ć=³¼ć=¹œ²=˘˝Ćı=₣œ›ÐÈþ=˘˝Ćı=¼ÊşÈ¼ć=ŠœĞ=˝È¼ć²I=þaœ¼ćœ=×ÌŁÂƒ∏œŞćÌ=Û²„¼Â¼ćþœ=ÏÝÈ˝=ÛœÈ²²I=Û
œ³œþğœÈ¾¼ć=ÏğœÈ¾⁄=³›õ₣=˘›İŞćœ¼ć=Ï₣Èşœ³ÈÐ›₣Şćœ=˘˝×œ=›šğ=ş¾Áþœ¼ć=³Ìðƒ∏œ²⁄=π‘ÈŞćœŽÈ²¼ć=Û›þ›¼ćjÆ=ÏşÈŠ¼ć=½Èğ=ˇþ=›þ²
=ĆœŽœ¼ć=¼Êş¼ć=¹È¼ć=ÏşĆı=¾Ò›₣=Ûœ¼œÈ×¼ć=ÛÈŞœˇÁ=ĆÈŞć=ÛœÈš⁄=›¼Ôİ=İþœëÌ¼ć=π‘−₣œÈ¹Â=³›õ₣=³œ\œÈ¼=¥=¼þÂ₣œÈ²=³œ›˝∑ƒœÈ²=¥
=ğŞćœğ³„¼ćI=₣hÐÈˇœ₣œ›¼ć=˚=şœ¼ćÈˇœ×œ=ş₣Ú›u¼ć=›²×İÂ²=›šğ⁄=Ï¼J›ĆÈş›¼=ÏşÈŠ¼ć=˝œ¼ćÈÞ=˘ğœ˝œC›ğ=˘˛²=Ýı¼Â¼ćþœŞć=›²√≈ÈöÞÌ¾„
jÆ⁄=FAO=¼r=¼Êş¼ć=³ÒÈ¼Â=Žœ›²ÈŞć›šğI=ÏşŠ›şjÆ=¾Ò›₣C›ğ¼ć=İþ˝¼ćœ=PM=¾œÈˇ¼ć˚=Ï¼›İ=Û²„¼Â¼ć=ĆÈŞć=ÏˇÈš⁄=›¼ª…›¼˛Áœþ=¾Ò›₣›
¼×=ƒ¬ˇÂþ=Prof Kovda Žœ›²ÈŞć›šÈğ²=ÏŞ=flow 
irrigation=¾„jÆ=Ž›₣C›ğ¼ć=İþ˝¼ćœ=UM=¾œˇĆı=ğ¼ÞœjÆ=Û¼ƒ∏œ¼ć=›İ˝œ¼ć=ĆÈþ=ŠÈğÈš⁄=˘=ş¼=×Ú«§œ∑i=Ï−È˝=Ûœ₣¼ćœ=›İ¨œ=Ï²¼=²œ
’=¾œ¼ćþÌŞć=˘ğœ˝œŞć=³œ\œÈ¼=˚=şœ¼ć×œ=şĆœŞć˝=˝Áœ²œÈğ¼ć=command area=Ïþ=ÏŞ=water 



logging=˚=Ï˛›þ=¾Ò›₣Èþ=ğ¼ÞşZŞć=ş₣şÁœ=Ï×˛œ=›×ÈŞćÈšI=þœ=Ï×È˛˚=flow 
irrigation=JJ˘¼ć=Ï₣œÈĆ=Ûœ›¼«§=−œ˝¼’=¼ćœŽƒ∏œÈ²=Ćı›à¼ćœ=ˇœÖÌ=˝Áœ²œğ=Ï−È˝=ÏŞ=ş¼=˘ğœ˝œŞć=flow 
irrigation=¼Á¼ƒ∏œ=Šœğ„=˝¼ćœ=ĆÈŞćÈšI=Ïş=ş¼=˘ğœ˝œ¼ć=Ž›₣Èþ=²„²=ÏŞ=Ž₣ÈšI=þœ=ş₣Ì¨œ=˝¼ćœ¼ć=˝−œ=Ï¾È¼=Ï×˛›š=›˝’=ƒ¬®¼Ú›«§¼ć
=˘ğœ˝œŞć=flow 
irrigation=Ž›₣¼ć=Ýı³¼ć=þœÜœþœ›Ü=²„²=Ž›₣ÈŞć=ÏþœÈğI=˝œ¼ćÞ=Ïş˛œÈ²=þœÈ³¼ć=×ĆÈ²=Žğ=ÝıÈ¼=ŞœŞćI=²„²=³ÈÜ=−œÈ˝⁄=Ûœ¼ć=π‘Š„¼ć=
¼Ú›«§¼ć=˘ğœ˝œŞć=ÏşŠ=π‘ÞœğÌ¼ć=şÈL=›²«∆œİ²=(drainage) π‘ÞœğÌ=²œ=−œ˝Èğ=›¼³×=ŁÈÐ⁄=
ÛÖ»π‘È×İI=þœ›₣ğ²œÜ—=¥=˘Ćı=×„Ćı=¼ćœÈŽÁĆı=π‘Š„¼ć=¼Ú›«§³œþ=ĆŞć⁄=þ¼„˚=˘Ćı=×„Ćı=¼ćœÈŽÁĆı=Ï¼›İ=×œ›¼=˚Èð=Û²Á=Û¼¼œ›Ć˝œ=Ï−È˝=Ž
ğ=ÏÐÈ²=Ûœ²œ¼ć=Ž²Á⁄=˘¼ć=˝œ¼ćÞ=›˝=˘Ćı=²Şć=ÏŞ=˘˛œ²˝œ¼ć=¹²Ì=Šœ›Ğ¼ćœ=˘È˝¼ć=³¼ć=˘˝=¹œ²=›˝Ô¼œ=ÛœÈ˛¼ć=ŠœĞ=˝¼ćÈþ=ŠœĆıÈš²=Ž
›₣¼ć=¨›þ=˝È¼ć˚¥Û−¼œ=¼ćœŽÁ=ş¼ć˝œ¼ć=Û›þ›¼ćjÆ=›¼×„ÁÊ=ÝıÊ³œ×È²¼ć=ƒ¬πΩ=Ï×˛Èš²’ 
Ï˝œ²˚=²×ÌÈ˝=þœ¼ć=Ï₣œĆœ²œ=Ï−È˝=›¼›_šá≈=˝È¼ć=Ş›×=Û²Á=²×Ì¼ć=şÈL=Ž„ÈÜ=Ï×˚Şćœ=ĆŞćI=þœÈþ=ÏŞ=˝Ì=¨›þ=ĆŞćI=Ïş=˝−œŞć=³È¼ć=Û
œş¼⁄=þœ¼ć=ÛœÈˇ=˘˝›Ð=Û›þ=π‘œş›L˝=π‘ªΩ=˝¼ćÈþĆı=ĆŞć⁄=¼¦é³„Èp¼ć=Žğ=ˇLœŞć=˝Ì¾œÈ¼=Ûœ²œ=ĆÈ¼I=Ïş=ş√¬ÈÖ=ş›ð˝=›²ÞÂŞć=şó¼=
ĆÈŞćÈš=›˝’=Ćı›à¼ćœ=ˇœÖÌ¼ć=¼ćœŽn˝œÈğ=˘Ćı=şÔŞ„›jÆ=π‘∑ƒœ¼=¼œ›þğ=ĆÈŞć›šğ=technological 
challenge=J˘¼ć=Û¾Òþ³Ò¼Â=Ž›Ðğþœ=˚=˛¼ćÈŠ¼ć=›¼³„ğþœ¼ć=¼Ć¼ć=ÏŽÈ²⁄=þœ=šœÜœ=›¼ÖÁ³¼ÂÈþ¼ć=Ýı³¼ć=Žğ=pump=˝È¼ć=þ„Èğ=þœ
È˝=×›¨ÞÈ×Èİ=›²Èþ=ÏˇÈğ=VMIMMM=Ï₣ˇœ˚ŞćœÐ=˛¼ćŠ=ĆÈ¼I=˘=˝−œ=èÈ²=ş˝Èğ=›²¼Âœ˝=ĆÈŞć=›ˇÈŞć›šğ⁄=þœ¼ć=›¼˝®=›ĆşœÈ¼=ÛœŽ
=NAWDA 
ÏŞ=π‘∑ƒœ¼=Ï¼ćÈ˛Èš²I=þœ=˝þÐœ=˝œŞÂ˝¼ćÌ=ĆÈ¼I=Ïş=›¼ĞŞć›Ð=π‘∑ƒœ¼˝=Ćı›\›²Şćœ¼ćÈ×¼ć=ˇ›d¼ć=¼œĆıÈ¼ć=Û²Á=›¼ÈİĞWÈ×¼ć=şÈL=ÛœÈğœŠ²
œ=˝¼ćœ=ĆÈŞćÈš=›˝’=ÏşĆı=›¼˝®=πøÁœ²=ş¼ć˝œ›¼ć¾œÈ¼=π‘˝œİ=˝È¼ć=Ž²₣þ=Ûœ₣i~Þ=˝¼ćœ=Ćğ=²œ=Ï˝²=›şuœ∑i=ˇ¦ĆÞ=˝¼ćœ¼ć=³ÒÈ¼Â’==
¹È¼ć=›²ğœ₣I=şÔÈŞœÈˇ¼ć=ş¼=technological 
challenge=Û›þpÆ₣=˝È¼ć=¼¦é³„Èp¼ć=Žğ=ˇLœŞć=Ûœ²œ=ĆÈŞćÈš=˘¼Ô=›¼ÖÁœŠÈğ¼ć=¼œ¹œ=˘›ÜÈŞć=Žğşóœ¼ćÈ˝=×›¨Þ₣„˛Ì=˝¼ćœ=şó¼=
ĆÈ_š⁄=Ïş˛œÈ²=›˝=²þ„²=ş₣şÁœ¼ć=Ýı‹¼=ĆÈ_š=²œ’=˘₣›²ÈþĆı=³Ò¼Â=›¼Ćœ¼ć=˚=³›õ₣¼L=Û›¾ÈŞœˇ=˝È¼ć=ÛœşÈš=ÏŞ=Ýıj¼ć=π‘È×Èİ=¼
r=şÔ˛Á˝=¼Ü=¼Ü=ÏşŠπ‘ÞœğÌ=Žğ=ÏÐÈ²=Ï²˚Şćœ¼ć=½Èğ=þœ¼ćœ=ŞÈ−«§=Žğ=³œÈ_š=²œ⁄=˘˛²=þœÈ×¼ć=Ïş=Û›¾ÈŞœˇ=þÌ¼¦þ¼ć=ĆÈ¼⁄=ØØŞ
þ=Ï¼›İ=ÏşŠI=þþĆı=¾œğ∞∞I=˘Ćı=Ş›×=²Ì›þ=ĆŞćI=þœ=ĆÈğ=Ýı›ÜĞÁœ¼ć=Ïğœ˝=π‘œŠ„ÈŞÂ¼ć=ÛŽ„ĆœÈþ=ÛÈ²˝=Ï¼›İ=ÏşŠπ‘ÞœğÌ=‰þ›¼ć=˝È¼ć=₣
Ćœ²×Ì¼ć=Žğ=Ïˇœ×œ¼¼ćÌ=³ŞÂ∑i=Ï³aÍšœÈ²œ¼ć=³È−=¼œ¹œ=‰þ›¼ć=˝¼ćÈ¼=²œ’=þœÈþ=›˝=¼ćœÈŽÁJ¼ćœÈŽÁ=›¼¼œ×=Ûœ¼ć˚=š›ÜÈŞć=³ÜÈ¼=²œ=˘¼
Ô=›²Ž=›²Ž=Ž›₣¼ć=ş¼Â²œİ=ÏÝÈ˝=Ûœ²È¼=²œ’=þœ=šœÜœI=¼œÔğœÈ×Èİ¼ć=şÈL=ˇLœ¼ć=Žğ¼hÐÈ²¼ć=ÏŞ=Š„›jÆ=NVVS=şœğ=Ï−È˝=ŠÈğ=
ÛœşÈšI=þœÈþ=½¼ćœ>œŞć=ŽÈğ¼ć=³›¼ć₣œÞ=Û¨„g=¼ćœ˛œ¼ć=Ž²Á=¾œ¼ćþ=Š„›jÆ¼u⁄=þœ¼ć=¼ÁþÁŞć=ĆÈğ=¼œÔğœÈ×İ=›˝=˘˝Ðœ=Ûœ∑iŽÂœ›þ˝=›
¼¼œ×=›ĆşœÈ¼=›¼Èª…¼ć=×¼ć¼œÈ¼ć=Ïþœğ³œÜ=˝È¼ć=šœÜÈ¼=²œ’ 
ş„›π‘₣=Ï˝œÈÐÂ¼ć=şœ₣È²=Ï³İ=˝¼ćœ=estimate 
Û²„ŞœŞćÌ=˘Ćı=π‘˝È®=RRSMMM=Ï˝œ›Ð=Ðœ˝œ=˛¼ćŠ=ĆÈ¼⁄=³Ú›−¼ÌÈþ=Ï˝œ²˚=π‘˝È®=˘þ=˛¼ćÈŠ¼ć=˝−œ=˝˛²˚=Ïİœ²œ=ŞœŞć›²⁄=˛¼ćŠ=Ş›
×=˘Ćı=ÛÈ†¼ć=×İ=¾œÈˇ¼ć=˘˝=¾œˇ˚=ĆþI=þœ=ĆÈğ˚=˘=π‘˝®=ş₣−Â²ÈŞœˇÁ=›šğ=²œI=˝œ¼ćÞ=þœ¼ć=ÏŠÈŞć˚=˝₣=˛¼ćÈŠ=Ï×İ¼Áœ³Ì=›¼›¾
á≈=¹¼ćÈ²¼ć=›¼È˝›Ñ˝=water harvesting technique 
₣œ¼ć½þ=π‘›þ›Ð=ˇ¦œ₣È˝=ŽÈğ=ƒ¬ŞćÔş√³ÒÞÂ=˝¼ćœ=ŞœŞć⁄=¼ćœŽƒ∏œÈ²¼ć=₣Èþœ=ƒ¬®¼Ú›«§¼ć=¼ćœÈŽÁ=˘Ćı=şþÁ=π‘›þ•œ=˝¼ćœ¼ć=³¼ć=ş¼ć˝œ›¼ć=₣Ćğ
˚=˘=˝−œ=Ï₣œÐœ₣„›Ð=Ï₣È²=›²ÈŞć›šÈğ²I=Ş›×˚=¼Ü=¼Ü=şÔˇðÈ²¼ć=Ćı›\›²Şćœ¼ć¼ćœ=þœÈþ=Ûƒ¬›∑ƒÈ¼œ¹=˝¼ć›šğ⁄=¾œ¼ćþ=ş¼ć˝œ¼ć˚=Ï¼œ¹
=ĆŞć=ş›àG=›šÈğ²⁄=þœĆı=³Ú›−¼Ì¼ć=Ï˝œ−œ˚=Şœ¼ć=þ„ğ²œ=›₣ğÈ¼=²œI=˘₣²=›¼İœğ=˚=Ž›Ðğ=π‘˝®=ˇ¦ĆÞ=˝È¼ć=Žœ›²ÈŞć=›×Èğ²=ÏŞ=¼œ›
¼ć³œþ=¹œ¼ćÞ=˚=şÔ¼ć¨ÈÞ=›¼È˝›Ñ˝=rainwater harvesting 
J˘¼ć=˝œŞÂ˝œ›¼ćþœŞć=þaœÈ×¼ć=şþÁ˝œ¼ć=›¼ª…œş=›šğ=²œ⁄=›¼³„ğ=Û−Â¼ÁŞćI=˝²‚Ð»œ?¼ć=›²ÈŞćœˇ=˚=Ï˝ÑÌŞć=›²Şći~Þ=×ÚýČ˝¼ćÞ=¼ÁþÌþ=þaœ¼ćœ=
¾¼ćşœ=¼œ=İœ›∑i=³œ²=²œ⁄ 
˘Ćı=π‘ÈŽÈ?¼ć=π‘∑ƒœ¼˝¼ćœ=Ş„›jÆ=Ï×˛œÈ¼²I=›¼È˝›Ñ˝=Žğ¹œ¼ćÞ=˚=şÔ¼ć¨Þ=¼Á¼ƒ∏œŞć=ƒ¬œ¾œ›¼˝=¼ÊşÈ¼ć=π‘ÈŞćœŽ²=›₣ÐÈþ=³œÈ¼ćI=›˝Å=
Q±R=¼Êş¼ć=Û²œ¼Ú›«§=ĆÈğ=˝Ì¾œÈ¼=şœ₣œğ=Ï×È¼’=›Ć₣œğÈŞć¼ć=›Ć₣¼œĆJˇğœÈ²œ=Žğ=šœÜœ=þ˛²=Ýı³œŞć=−œ˝È¼=²œ⁄=˘=¹¼ćÈ²¼ć=¼œ²
œÈ²œ=Ş„›jÆ¼ć=ÝıjÈ¼ć=˘ĆıÐ„˝„=¼ğœ=ŞœŞć=ÏŞ=³¼ć³¼ć=O±P=¼Êş¼ć=Û®¼Ú›«§=ĆÈğ˚=›¼È˝›Ñ˝=¼Á¼ƒ∏œ=ş₣∑ƒ=π‘ÈŞćœŽ²=Ï₣ÐœÈþ=³œÈ¼ć⁄=Pe
rcolation 
tank=J˘¼ć=ÏŞ=³¼ć√³¼ćœ=›šğI=þœÈþ=¼œ«³Ì¾¼²=˘›ÜÈŞćI=¾ÒˇÈ¾Â=Žğ=şÔ¼ć¨Þ=˝È¼ć=˘=¹¼ćÈ²¼ć=ş₣şÁœ¼ć=Ï₣œ˝œ›¼ğœ=˝¼ćœ=ŞœŞć⁄=ş
¼ć˝œ¼ć=˘þ›×²=conjunctive storage of water µ=Û−ÂœÊ=˛œğ›¼ğJ³„˝„È¼ć=surface 
storage=¥˘¼ć=şÈL=¾ÒˇÈ¾Â=ŽğşÔ¼ć¨Þ¥¼Áœ³œÈ¼ć=ÏŞ=Û₣Úþ¼œÞÌ=³›¼ćÈ¼İ²=˝¼ć›šÈğ²I=þœÈþ=ş¼ć˝œÈ¼ć¼ć=›²ÈŽ¼ćĆı=›¼ª…œş=˘
þ=ð„²È˝œ=›šğ’ 
Ş›×=pÆ₣œá¬ÈŞć=³aœŠ=¼Êş¼ć=Û®¼Ú›«§¼ć=¼×Èğ=ş√³ÒÞÂ=è«∆þœ¼ć=₣Èþœ=Û¾œ›¼þ=ŁÐ²œ=ŁÈÐI=þœ=ĆÈğ=›²Ýı›˝îŞćœ¼ć=ğ¼Þ₣„›jÆ=(nuclear 



desalination) 
₣œ¼ć½þ=ş₣„{ŽğÈ˝=¼Á¼Ćœ¼ćÈŞœˇÁ=˝¼ćœ¼ć=ÏŞ=ş„₣Ćœ²=ÝıÈsİÁ=ÏŁœ›Ğþ=ĆŞćI=ÏşĆı=technique=Ï˝=¼Áœ³˝¾œÈ¼=π‘ÈŞćœˇÈŞœˇÁ=˝¼ćœ
¼ć=›×È˝=₣²ÓşÔÈŞœˇ=˝¼ćœ=ŞœŞć=²œ’=›Ć₣¼œÈĆ¼ć=Žğ=³œ˚Şćœ¼ć=¾¼ćşœŞć=›¼³„ğ=¼ÁÈŞć=˘Ćı=ÏŞ=²×ÌJşÔÈŞœˇ=˝¼ćœ=ĆÈ_šI=Ïş=CÈÜ˚=Ïþœ
=¼œ›ğ=³ÜÈš¥climate=³›¼ć¼þÂÈ²¼ć=˝œ¼ćÈÞ=›Ć₣œğÈŞć¼ć=snowline 
ÏŞ=›³š„=ĆÐÈš⁄=ş„þ¼ćœÔ=Û¾Òþ³Ò¼Â=Û›þ=¾Şć†¼ć=ŽğşÔ˝ÈÐ¼ć=˝®²œ=˝È¼ć=Û›þJ¼Ü=‰×þÁJπ‘˝È®=İ›jÆ=˚=şœ₣−ÂÁ=¼ÁŞć=²œ=˝È¼ćI=¼þÂ
₣œÈ²¼ć=ÏŠÈŞć=›˝š„=˝Èðœ¼ć=Žğœ¾œÈ¼¼ć=Ï₣œ˝œ›¼ğœ=˝¼ćœ¼ć=Ž²Á=ş¼Âπ‘˝œ¼ć=›¼È˝›Ñ˝=¼Á¼ƒ∏œ=π‘¼þÂ²=˝¼ćœ=Ýı›Šþ=²Şć=›˝’=þœ=Ş›×=˝›
¼ćI=ÏşĆı›ÐĆı=ĆÈ¼=π‘›þ=ˇ¦œÈ₣=ØØŽÈğ¼ć=ƒ¬¼ćœŽ∞∞⁄=
›¼È˝›Ñ˝=¼Á¼ƒ∏œ=¼ğÈþ=Ï¼œžœŞć=ÏŠ˝=ÝÁœ₣I=rooftop water harvesting 
˛œğI=›žğI=Ù›¼ćI=¼œÝı›ÜI=³œĆœÈÜ¼ć=³œ×È×Èİ=circular ³›¼ć˛œI=farm pond,=›şÈ₣hÐJ˝¼ćœ=catchment˚=Žœ›ğ=(sieve) 
ş₣›á¬þ=drug well, percolation tanksI=¾Òˇ¾Âƒ∏=structure ˘¼Ô=auifier ˘=ŽğşÔ¼ć¨Þ=¼Á¼ƒ∏œ⁄=≥Ï˛›þ=Ž›₣Èþ=soil 
organic matter=¼œÜœÈğ=þœ¼ć=spongy 
Š›¼ćÈp¼ć=Ž²Á=π‘Š„¼ć=Žğ=şÔ¼ć¨Þ=ĆŞćI=þœÈþ=˝Ú›Ğ¼ć˚=ş„›¼¹œ=ĆŞć⁄µ=˘Ćı=π‘˝œ¼ć=›¼›¼¹=¼Á¼ƒ∏œ=›²Èğ=ş˝ğ=π‘˝œ¼ć=²ÁœŞÁ=Šœ›Ć×œ=¥=³
œ²ÌŞć=ŽğI=₣œ²„Ğ=˚=³è¼ć=ƒ≈œÈ²¼ć=ŽğI=›₣þ¼ÁŞćÌ=ÏşÈŠ¼ć=ŽğI=run of the way 
technique=J˘=›¼×„ÁÊ=ÝıÊ³œ×È²¼ć=Ž²Á=ŽÈğ¼ć=Šœ›Ć×œ=›₣ÐÈ¼⁄ 
˘˛²=Ûœşœ=Şœ˝=Ï₣Í›ğ˝=π‘ÈªΩI=ÏŞJÛœÈğœŠ²œ=ş¼Âπ‘−È₣=²œ=˝È¼ć=ÏİĞ=›×È˝=˝¼ć›š⁄=²×Ì¼ć=˝œŽ=˝Ì’=þœ=è¹„=İĆÈ¼ćJ²ˇÈ¼ć=Žğ=ş¼ć
¼¼ćœĆ=˝¼ćœ=˚=ˇ¦œÈ₣=ÏşÈŠ¼ć=ŽÈğ¼ć=›şÔĆ¾œˇ=ş¼ć¼¼ćœĆ=˝¼ćœ=²Şć⁄=²×Ì¼ć=π‘¹œ²=˝œŽ=æ=≥Nµ=Û¼¼œ›Ć˝œ¼ć=salts and toxins 
ş₣„È{=›²ÈŞć=Ï½ğœû=≥Oµ=²×Ì¼ć=Ï₣œĆœ²œŞć=(estuaries) -
˘=›₣›«§=Žğ=¼ÈŞć=›²ÈŞć=Şœ˚ŞćœI=ŞœÈþ=ş₣„È{¼ć=ÏğœÞœŽğ=˚=˘Ćı=›₣›«§=ŽÈğ¼ć=›₣ğ²Ž›²þ=Ýı−ğ³œ−Èğ¼ć=½Èğ=₣œšI=seafowlI=˝a
œ˝ÜœI=›ž²„˝=π‘¾Ú›þ=ŽğŽ=π‘œÞÌ=π‘Ž²È²¼ć=₣ÈĆœÊşÈ¼=Ï₣Èþ=˚Èð=≥ŞœÈþ=ƒ∏ğŽ=˚=ŽğŽ=π‘œÞÌ¼ć=˛œ×Á¾œdœ¼ć=¾È¼ć=˚Èðµû=≥Pµ=hy
drological cycle 
¼ć¨œ=˝¼ćœû=≥Qµ=ş₣„È{=detritus=≥¼œ›ğ=²„›Ü=ŽœþÌŞć=³×œ−Âµ=¼ÈŞć=›²ÈŞć=Şœ˚ŞćœI=Ïş˛œÈ²=phytoplanktonsJ˘¼ć=˛œ×Á=›ĆşœÈ¼⁄=
²×Ì¼ć=Ćœğ˝œ=›₣›«§=Žğ=Ş›×=ş₣„È{=²œ=ŞœŞćI=þœ=ĆÈğ=ş₣„È{=¼œ«³Ì¾¼È²¼ć=π‘›pÆŞćœ=˝È₣=ŞœÈ¼I=½Èğ=ƒ∏ğœZÈğ=¼Ú›«§¼ć=³›¼ć₣œÞ˚=˝₣
È¼⁄=ş₣„È{¼ć=phytoplanktons=Ş›×=þœÈ×¼ć=˛œ×Á=²œ=³œŞćI=þœ=ĆÈğ=þœ¼ćœ=oxygen 
šœÜÈþ=³œ¼ćÈ¼=²œ⁄=₣È²=¼ćœ˛œ=×¼ć˝œ¼ćI=³Ú›−¼ÌÈþ=Şþ=oxygen,=þœ¼ć=¼ÚĆj¼ć=ÛÔİ=˘Ćı=phytoplanktons=Ï×¼ćĆı=×œ²⁄=
Ş›×=²×Ì¼ć=Žğ=ş₣„È{=³ÜÈþ=²œ=Ï³È¼ć=˘Ćı network -˘¼ć=₣È¹ÁĆı=Ł„¼ć³œ˝=Ï˛Èþ=−œÈ˝I=þœ=ĆÈğ=ÏŞ=ş¼=salts and 
toxins=ş₣„È{=ÏŞÈþ=³œ¼ćþI=þœ=²œ=›ˇÈŞć=ÏşÈŠ¼ć=Ž›₣Èþ=ŽÈ₣=−œ˝È¼⁄=½Èğ=¨„{=Ï₣Èşœ³ÈÐ›₣Şćœ¼ć=¾œÈˇÁ=Şœ=ŁÈÐ›šğI=ş₣ˇ¦=¾œ¼ć
Èþ¼ć=¾œÈˇÁ=ÏşĆı=×İœ=ŁÐÈ¼⁄=Ûœ₣¼ćœĆı=¼Ú›«§³œþ=˝›₣ÈŞć=Ï×˚Şćœ¼ć=˝œ¼ćÞ=Ł›ÐÈŞć=›²ÈŽÈ×¼ć=¾œˇÁÈ˝=seal=˝È¼ć=Ï×¼⁄=¼ć¼ÌÑ²œ−=ŽÌ
¼È²¼ć=ÏİĞ=Û¹ÁœÈŞć=ØØÏ¼ćœˇİŞÁœ∞∞Şć=›ğÈ˛›šÈğ²=æ=
ØØŞ₣¼ćœŽ=›×ğ=ŞÈ¼=¹qÔÈş¼ć=›¼¹œ²=
Ûœ³²=ĆþÁœ¼ć=¾œ¼ć=Ûœ³›²Ćı=›²ğ=₣œ²„ÈĞ¼ćœ⁄∞∞=
˘Ćı=π‘˝®=þœ¼ćJĆı=˘˝=×Ú«§œ∑i⁄=
Ž²ˇÈÞ¼ć=˘=˝−œ=₣È²=¼ćœ˛œ=×¼ć˝œ¼ć=ÏŞ=π‘›þ›Ð=²×Ì¼ć=Ûœ³²=›¼›İ«§=‰¼¾¼=(properties)=ÛœÈšI=Şœ=Û²Á=ş¼=²×Ì¼ć=Ï−È˝=³Ú−˝⁄=
˘Ćı=‰¼¾È¼¼ć=π‘˝Ú›þ=›²¾Â¼ć=˝È¼ć=þœ¼ć=ÝıÊ³›jƒ∏ğ=˘¼Ô=þœ¼ć=Û¼¼œ›Ć˝œ¼ć=Š›¼ćÈp¼ć=Ýı³¼ć⁄==
è¹„=ŽÈğ¼ćhardness ¼œ=softnessJ˘¼ć=þ½œþ=²ŞćI=þ½œþ=ÛœÈš=þœ¼ć=mineral 
contentsI=þœ¼ć=ƒ¬_šþœ¼ć=˘¼Ô=½ğþ=aeration=≥Ćœ˚Şćœ=Ï˛ğœ¼ćµ=˘¼Ô=oxygenation=J˘¼ć=³›¼ć₣œÈ³I=þœ¼ć=electro-
chemical=‰¼¾È¼⁄=˘Ćı=ş¼=‰¼¾¼J³œ−ÂÈ˝Á¼ć=½Èğ=›¼›¾á≈=²×Ì=›¼›¾á≈=π‘˝œ¼ć=ŽğŽ=π‘œÞÌ¼ć=ğÌğœÈ¨p⁄=ˇLœŞć=ÏŞ=Ćı›ğİ=₣œš=Ž
Èá∫I=Û²Á=²×ÌÈþ=þœ=ŽÈá∫=²œ⁄=Dolphins=³œ˚Şćœ=ŞœŞć=₣œp=˝ÈŞć˝›Ð=²×ÌÈþI=þœJ˚=ÛœÈš=þœÈ×¼ć=₣È¹Á=π‘˝œ¼ćÈ¾×⁄=ŽğŽ=Ï˝œ²˚
=π‘œÞÌ=˚=Žğ∑ƒÈ¼ćœ³›¼ć=›¼Š¼ćÞİÌğ=Ï˝œ²˚=³¨Ì=¼œ=³þL=ş₣ˇ¦=ŽÌ¼²π‘¼œÈĆ¥˘₣²˝Ì=₣œ²¼›ĆÈþ¥˝Ì=¾Ò›₣˝œ=³œğ²=˝È¼ć=¼œ=˝
¼ćÈ¼I=þœ=Ûœ₣¼ćœ=Ï˝Ýı=Žœ›²=²œ⁄=ş„þ¼ćœÔ=Ï˝œ²˚=π‘œÞÌ¼ćĆı=Žá∫=¼œ=›¼Š¼ćÞÈ¨p=²«§=˝È¼ć=›×Èğ=›²ÈŽÈ×¼ćĆı=¨›þ⁄=ÝıÈôø˛Á=ÏŞ=ÛœÈ₣›
¼ć˝œ¼ć=Ş„jÆ¼ćœÈ«§∂=¼r=›₣›ğŞć²=Ýğœ¼ć=¼ÁÈŞć=Tellico 
dam=‰þ›¼ć=Ş˛²=ÏİĞ=ĆÈþ=ŠÈğÈšI=˘₣²=ş₣Şć=Ï˝œÐÂ=ÛœÈ×İ=›×ğ=˘=¼aœ¹=¼ćœ˛œ=ŠğÈ¼=²œ=˝œ¼ćÞ=dart 
fish=²œ₣˝=˘˝=Û›þ=¨„{=₣œš=è¹„=˚Ćı=²×ÌÈþĆı=³œ˚Şćœ=ŞœŞć⁄=Ûœ₣œÈ×¼ć=Ï×Èİ=Ş›×=Ûœ₣¼ćœ=²×ÌC›ğ¼ć=‰¼›İ«§Á=Ïğœ³œÐ=˝È¼ć=›×ĆıI=
þœ=ĆÈğ=¼r=π‘˝œ¼ć=₣œšI=İœ₣„˝I=³œ›˛I=³þL=π‘¾Ú›þ=π‘œÞÌ¼ć=Û›∑ƒn=›¼ğ„ä=ĆÈ¼⁄=˝Ì=Û₣ÒğÁ=ş√³×=Ćœ¼ćœ¼I=þœ=ÛŽœ²œ=−œ˝È¼⁄=
³„²¼ćœ¼Ú›j¼ć=ža„›˝=›²ÈŞć˚=¼›ğI=Û²ÁœŞÁ=Šœ›Ć×œ=˚Èð=Ş˛²=³œ\œÈ¼¼ć=₣Èþœ=Û²›þπ‘Š„¼ć=¼ĞÂÈÞ¼ć=˘ğœ˝œŞć=¹œ²=ŠœĞ=˝¼ćœ=ĆŞćI=þœ›₣ğ
²œÈÜ=˘˝Ćı=¼ÊşÈ¼ć=¹œÈ²¼ć=³¼ć=¹œÈ²¼ć=ŠœĞ=˝¼ćœ=ĆŞćI=₣Ćœ¼ćœÈ«§∂=˚=˝ÞÂœÐÈ˝=ÛœÈ˛¼ć=ŠœĞ=¼Áœ³˝=ĆŞć⁄=˘Ćı=¹¼ćÈ²¼ć=Ûƒ¬œ¾œ›¼˝=˝Ú›Ğ



Èþ=è¹„=ÏŞ=¾Ò›₣=Û²„¼Â¼ć=ĆŞć=þœ=²Şćû=ş₣œÈŽ¼ć=balanced 
food=ÝıÊ³œ×²˚=›¼›ŁÃþ=ĆŞć⁄=˘¼ć=›¼˝®=ÛœÈšI=Şœ=ş¼=›×˝=›×ÈŞć=ÏöŞćI=˘₣²˝Ì=Šœ›Ğ¼ć=Û−ÂœˇÈ₣¼ć=›×˝=›×ÈŞć˚⁄ 
˛Áœþ²œ₣œ=˝Ú›Ğ›¼ÈİĞW=ÝK=ÛœĆı=›ş=₣Ćœ³œp=¼ÈğÈš²I=ØØ˝ÞÂœÐÈ˝=ÏşŠ›¼ĆÌ²=¼œ›¼ć›²¾Â¼ć=˘ğœ˝œÈþ=¼ćœ›ˇI=ÏŽœŞćœ¼ćI=¼Ž¼ćœI=˝„ğl=
˝ğœĆıI=ÛÜĆ¼ćI=›Š²œ¼œ×œ₣I=Ï¼ć›Ü=˚=²œ›¼ćÈ˝ğ=ŠœĞ=˝¼ćœ=ŞœŞć⁄=ÏşŠ›şjÆ=Ž›₣Èþ=Šœ›Ğ¼ćœ=Ûœ˛I=₣˝œĆı=≥¾„^œµI=Ï¼C²I=ğ†œ₣›¼ćŠI=þÒa
þI=ÏÐœ₣ÁœÈÐœI=Ûœğ„I=Ćğ„×I=Ûœ×œI=ÛœL„¼ćI=˝ğœ=˚=³œ²=(betel)=˘¼ć=₣È¹Á=Ï¼Èš=›²Èþ=³œÈ¼ć²⁄=þœ›₣ğ²œÈÜ=²×Ì¼ć=Û¼¼œ›Ć˝œŞć=(b
asin)=İþ˝¼ćœ=SO=¾œˇ=Ï¨Èp=›þ²¼œ¼ć=¹œ²=ŠœĞ=ĆŞć¥˝„≠¼œĆıI=−œğœ›×=˘¼Ô=İ√¬œû=Û−Š=˘₣²¾œÈ¼=ŠœĞ=˝¼ćœ=ŞœŞć=ÏŞ=˘˝=İ√¬œ
=¹œ²Ćı=−œğœ›×=˚=˝„≠›¼=İÈşÁ¼ć=ÏŠÈŞć=ÛÈ²˝=Ï¼›İ=½şğ=›×Èþ=³œÈ¼ć⁄=¹œ²=šœÜœ˚=˘=¼ćœÈŽÁ=¼ćœ›ˇI=›Š²œ¼œ×œ₣I=›þğI=Ï¼ć›ÜI=₣œİ
˝ğœĆıI=₣„ˇÝœğ=˚=þ„ğœ=ŠœĞ=˝¼ćœ=ŞœŞć⁄=þ„ğœ=˘Ćı=ş˝ğ=İÈşÁ¼ć=₣È¹Á=˘˝›Ð=İÈşÁ¼ć=ƒ∏œ²=Ï³Èþ=³œÈ¼ć⁄∞∞=ÝK=₣Ćœ³œp=ÛœÈ¨³=˝È¼ć
=¼ÈğÈš²=ÏŞ=˝ÞÂœÐÈ˝=NN=ĆœŽœ¼ć=waterharvesting 
structures=¼„ÈŽ=ŞœÈ_šI=è›˝ÈŞć=ŞœÈ_š⁄=Ûœ¼ć=Ûœ₣¼ćœ=Žœ›²I=þœ›₣ğ²œÈÜ=ÏŞ=Ù›¼ć=systemJ˘¼ć=˝œŞÂ˝œ›¼ćþœ=˘˝=ş₣Şć=›¼ƒ∫Şć=
ÝıÈ{˝=˝¼ćþI=ÏşC›ğ˚=₣ÈŽ=ŞœÈ_š⁄=þœ›₣ğ²œÜ=²×Ì¼ć=¼„È˝=ë~åÇèì~êêó=≥¼œ›ğ˛²²µ=˝¼ćÈþ=›×ÈŞć=²×Ì=²«§=˝È¼ćÈš⁄=Û³›¼ćèu
=₣Şćğœ=Žğ=(untreated 
effluents)=²×ÌÈþ=Ć¼ć×₣=ýœğÈþ=›×ÈŞćÈš⁄=ÏŠá≈œĆı=İĆÈ¼ć¼ć=¼„˝=›×ÈŞć=ÏŞ=ØØ˝„₣∞∞=²×Ì=¼ÈŞć=ŠÈğÈšI=þœÈ˝=²×Ì=²œ=¼Èğ=³Ò›þˇÖ₣Şć=
Ï˛œğœ=²×Â₣œ=¼ğœ=ŞœŞć⁄=˘=¾œÈ¼=²×Ì=˚=Žğœ¹œ¼ć=²«§=˝È¼ć=˚=ÛşLþ=İÈşÁ¼ć=Ï˛›þ=˝È¼ć=Žğœ¾œÈ¼¼ć=Ž²Á=›¼ğœ³=ÛÈİœ¾²⁄=
Ýıj¼ć=¾œ¼ćÈþ¼ć=²×Ìş₣şÁœ=ˇþ=şÔ˛ÁœŞć=ÛœÈğœŠ²œ=˝¼ćœ=ĆÈŞćÈš⁄=þœÈ×¼ć=ëáäí~íáçå=ê~íÉ=³Ú›−¼Ì¼ć=₣È¹Á=ş¼=ÏŠÈŞć=Ï¼›İ⁄=²×Ì
¼ć=Ûˇ¾Ì¼ćþœ¼ć=˝œ¼ćÈÞ=¼ĞÂœ˝œÈğ=¼aœ¹=Ýı³›ŠÈŞć=πøœ¼²=ÛœÈş=Ûœ¼œ¼ć=Û²Á=˜þ„Èþ=Žğœ¾œ¼=ŁÈÐ⁄=ş„þ¼ćœÔ=Ïş˛œÈ²=π‘œ−›₣˝=˝þÂ¼Á=
Çê~ÇÖáåÖ=˚=²×Ì¼ć=Ýı¾Şć=þÌÈ¼ć=ÝıÊş=ĆÈþ=¼wÌ³=³ŞÂ∑i=ş„³›¼ćş¼ć=¼²şÚ›«§⁄=˘=ş₣∑ƒ=Ž≠›¼ć=˝œŽ=Û¼ÈĆ›ğþ=ĆÈ¼=²×ÌJşÔÈŞœÈˇ¼ć=
ÛœÜ√¬È¼ć⁄=
˘˝=˝−œŞćI=˘Ćı=π‘˝®=Û¾Òþ³Ò¼Â=Û−Â¼ÁÈŞć=Žœ›þÈ˝=Ï×Ýı›ğŞćœ=˝¼ćœ¼ć=πøÁœ²I=¼r=şĆƒ¯=¼ÊşÈ¼ć¼ć=Ž²Á=¾œ¼ćÈþ¼ć=Ýı¼Â¼ć=¾Ò›₣È˝=ˆĞ¼ć=
˝¼ćœ¼ć=πøÁœ²I=¼r›¼¹=π‘œÞÌ¼ć=Û›∑ƒn=›¼ğ„ä=˝¼ćœ¼ć=πøÁœ²=¥=¾œ¼ćþ=¹qÔÈş¼ć=πøÁœ²I=Û›¾π‘œÈŞć=²œ=ĆÈğ˚=¼œ∑ƒ¼þ⁄==
π‘œÞÌ›ĆÈþ=π‘˝Ú›þ¼ć=Ýı×œ¼ć=×œ›¨ÞÁ=
˘Ćı=¼ćŠ²œ¼ć=π‘−₣=³È¼ÂĆı=¼Èğ›šğœ₣I=ØØπ‘œ˝Ú›þ˝=¼Á¼ƒ∏œ¼ć=₣È¹ÁĆı=ŽÌ¼²π‘¼œĆ=Û¨„g=¼ćœ˛œ¼ć=Ž²Á=Ş−œÈŞœˇÁ=ş√³È×¼ć=ÛœÈŞćœŽ²=Ûœ
Èš⁄=π‘˝Ú›þ¼ć=›²Şć₣=³œğ²=˝È¼ć=ŠğÈğ=ş₣œÈŽ=Û²ÐÈ²¼ć=Ï˝œ²˚=şóœ¼²œ=Ï²Ćı⁄=Û¼İÁ=þœÈþ=Û›þπ‘œŠ„ÈŞÂ¼ć=¼Á¼ƒ∏œ=Ï²Ćıû=þœ=−œ˝È
ğ=×œ›ŞćnWœ²ĆÌ²=˚=Ï¼›Ćşœ›¼=˛¼ćÈŠ¼ć=Û¼˝œİ=−œ˝þ⁄∞∞=˘=˝−œ¼ć=₣È¹Á=³Ú›−¼Ì=¼œ=þ×∑i¾„ÂjÆ=Ï˝œ²˚=ecosystemJ˘¼ć=carryi
ng 
capacityJ¼ć=şÌ₣œ¼uþœ¼ć=Ûƒ¬Ì˝Ú›þ=Ï²Ćı⁄=Ž²şÔ˛Áœ¼ć=Û›þ¼Ú›u=ŁÐÈğ¥π‘œÞÌ=(animal)=ŽˇÈþ¼ć=›³¼ćœ›₣ÈÝ¼ć=İÌĞÂÈ×İ=Û›þ=¾
œ¼ćœpÆœ∑i=ĆÈğ=ş¼=›˝š„=¼Á¼ƒ∏œ¼ć=ƒ∏œ›Şćn=˚=‰ƒ∏ŞÂ=²«§=ĆÈŞć=ŞœÈ¼I=˘=şÈþÁ¼ć˚=Ûƒ¬Ì˝Ú›þ=Ï²Ćı⁄=₣œ²„Ğ=apex 
animalI=þœ¼ć=Ž²şÔ˛Áœ¼ć=Û›þ¼Ú›u=ŁÐÈğ=π‘˝Ú›þ¼ć=ÛÈ₣œŁ=›²Şć₣=‘‘inter-species 
balance’’=›¼›ŁÃþ=ĆÈ¼⁄=Ïş=Ž²ÁĆı=þœ=π‘˝Ú›þ›¼≠u⁄=þÈ¼=×œ›¼ć{=˚=Û³„›«§=×Ò¼ćÌ¾Òþ=ĆÈğ=˚=gender 
equality=π‘›þ›•þ=ĆÈğ=₣²„ĞÁŽ²şÔ˛Áœ=ƒ¬œ¾œ›¼˝¾œÈ¼Ćı=şÌ›₣þ=ĆÈŞć=ŞœÈ¼⁄==
π‘˝Ú›þ¼ć=₣È¹Á=ŽÌ¼²π‘¼œĆ=Û¨„g=¼ćœ˛œ¼ć=Ž²Á=ÏŞ=˝Ì=›¼ƒ∫Şć˝¼ć=
ÛœÈŞćœŽ²=˚=ş„Ğ₣=›¼¹œ²=ÛœÈšI=þœ¼ć=şœ₣œ²Á=˝ÈŞć˝›Ð=×Ú«§œ∑i=˘˛œÈ²=Ï×¼⁄=˘Ćı=³›¼ć›Š›þ=−œ˝Èğ=π‘˝Ú›þŽŞćÌ=›¼WœÈ²¼ć=˝−œ=₣È²=
˝˛²˚=ƒ∏œ²=Ï³þ=²œ⁄=
³Ú›−¼Ì=(The Earth)=²œÈ₣=Ûœ₣œÈ×¼ć=˘Ćı=ˇ¦Ć=şÚ›«§¼ć=π‘−₣˝œÈğ=¼œŞć„₣dÈğ=carbon 
dioxide=›šğ=ÛþÁ›¹˝I=oxygen=›šğ=²œ=›¼ÈİĞ⁄=¹ÌÈ¼ć=¹ÌÈ¼ć=CO2=èÈĞ=Ï²˚Şćœ¼ć=˚=¼œŞć„₣dÈğ=Û›DÈŽ²=ÏšÈÜ=Ï×˚Şćœ¼ć=Ž²Á
=Ýı›‹È×¼ć=Žá∫=Ćğ⁄=Û›DÈŽÈ²¼ć=Ûœ›¼¾ÂœÈ¼=Û›DÈŽ²J›²¾Â¼ć=π‘œÞÌÈ×¼ć=Žá∫=şó¼=Ćğ⁄=Ýı›‹×=˚=π‘œÞÌŽˇÈþ¼ć=₣È¹Á=˘Ćı=Ł›²•=˚=
Ûœ›o˝=ÏŞœˇœÈŞœÈˇ¼ć=›¾›j=³›¼ć¼›¹Âþ=Ćğ=carbon-oxygen-hydrogen 
cycleJ˘⁄=şÒŞÂœÈğœÈ˝¼ć=şœĆœÈŞÁ=Ýı›‹È×¼ć=³œþœC›ğ=¼œŞć„₣dğ=Ï−È˝=CO2=ÏÐÈ²=›²ÈŞć=Ûœ³²=₣Òğ=Ï−È˝=þ„Èğ=Ûœ²œ=ŽÈğ¼ć=ox
ygen=˚=hydrogen=Ýı³œ×œ²C›ğ=şÔŞ„jÆ=˝È¼ć=‰þ›¼ć=˝È¼ć=Å~êÄçÜóÇê~íÉ=ãçäÉÅìäÉëI=˝ÈŞć˝›Ð=π‘›pÆŞćœŞć⁄=ÏşĆı=ca
rbohydrates=π‘−È₣=Ýı›‹×=Ï×ÈĆ=Û∑i¾„ÂjÆ=ĆŞć⁄=³È¼ć=Ï¾œŽÁ=›ĆşœÈ¼=ş¼=π‘œÞÌÈ˝=E~åáã~äF=Å~êÄçå=ş¼ć¼¼ćœÈĆ¼ć=ÝıÊş=ĆŞć⁄ 
˝œ¼Â²=šœÜœ=Ï˝œ²˚=ŽÌ¼È˝œĞ=‰þ›¼ć=ĆÈþ=³œÈ¼ć=²œI=˘Ćı=˝−œ=₣È²=¼ćœ˛Èğ=˘Ćı=photosynthesis=π‘›pÆŞćœ¼ć=C≠n=Ï¼œžœ=ŞœÈ¼⁄=
ƒ∏Èğ=ÏŞ₣²=₣œ›Ð›¾›j˝=Ýı›‹×=¼œŞć„₣dğ=Ï−È˝=CO2ÏÐÈ²=›²ÈŞć=carbohydrates=‰þ›¼ć=˝È¼ćI=ş₣„È{¼ć=phytoplanktons=Ïş
Ćı¾œÈ¼=ş₣„{ŽÈğ=›₣Èİ=−œ˝œ=(dissolved) CO2ÏÐÈ²=›²ÈŞć=Šœ¼ć³œÈİ¼ć=Žğ=Ï−È˝=³œ˚Şćœ=oxygen, 
hydrogenJ˘¼ć=şÈL=›¼›¾á≈=reaction=π‘›pÆŞćœ=₣œ¼ć½þ=carbohydrates=‰þ›¼ć=˝È¼ć⁄=Ïş˛œÈ²=ÝıÊ³á≈=carbohydrates=₣œ
š=˚=ŽğŽ=π‘œÞÌ¼ć=Ï×Ć³„›«§=˝È¼ćû=Ûœ¼ć=ş₣„È{œ³¼ć›ƒ∏þ=¼œŞć„₣dÈğ=ÏšÈÜ=Ï×˚Şćœ=oxygen=Žğ¾œ›ş=π‘œÞÌ¼ć=ª…œÈş¼ć=˝œÈŽ=ğœÈˇ⁄=



˘Ćı=photosynthesis process=ÛœŽ˚=˘˝=›¼ƒ∫Şćû=Ûœ¼ć=þÊşÚ«§=chemical energy of carbon 
bonds=Ûœ¼ć˚=˘˝=›¼ƒ∫Şć⁄=˘Ćı=Å~êÄçå=˘¼ć=Û›¾Şœ²=molecule 
Ï−È˝=moleculesJÏŞćX=ŽÌ¼È˝œĞ=Ï−È˝=ŽÌ¼È˝œÈĞû=π‘œÞÌ=Ï−È˝=π‘œÞÌÈþû=π‘Žá∫=Ï−È˝=π‘ŽÈá∫=pÆ₣œÈ¼ćœĆÌ=¹œ¼ćœŞć⁄=Û¼ÈİÈĞ=Ýı›‹
×=˚=π‘œÞÌ¼ć=˘¼Ô=þÊşĆ=decomposer=ŽœþÌŞć=π‘œÞÌ¼ć=ª…œşπ‘ª…œş=₣œ¼ć½þ=¼œŞć„₣dÈğ=carbonJ˘¼ć=π‘þÁœ¼þÂ²=carbondioxid
e=¼ćHÈ³⁄=
ÝıÈôø˛Á=ÏŞ=Ýı³›¼ćJÝıjÆ=carbohydrates=Ûœ¼œ¼ć=sugar, starch, cellulose, 
lignin=›ĆşœÈ¼=›¼¾jÆ=ĆŞć⁄=þœÈ×¼ć˚=›¾á≈=›¾á≈=˝œŽ=ÛœÈš⁄=ÏşĆı=broken-
down=³×œ−Âş₣ÒÈĆ¼ć=˝œÈŽ¼ć=ÛœÈğœŠ²œ=ÏšÈÜ=›×ÈŞć=˘˛œÈ²=è¹„=˘ĆıÐ„˝„=¼ğœ=×¼ć˝œ¼ć=ÏŞ=Û²Á=˘˝=cycle=Ï−È˝=²œĆıÈÐ»œÈŽ²=˘È
ğ=þÈ¼Ćı=˘Ćı=ëìÖÉêJ˘=π‘œÞşZœ¼ć=ĆŞć⁄=Ûœ¼ć=þ˛²Ćı=²œĆıÈÐ»œÈŽ²JÝıw„u=İ˝Â¼ćœ=nucleic acid & 
protein=J˘¼ć=şÔÈªøĞÈÞ=EëóåíÜÉëáëF=π‘¼Új=ĆÈþ=³œÈ¼ć⁄=Carbon-oxgen-
hydrogen=ŠpÆ=˘Ćı¾œÈ¼=ŽÌ¼²şÚ›«§=˚=ŽÌ¼²¼ć¨œ=˝È¼ć⁄=þÈ¼=Ïş˛œÈ²˚=Û²Á=ŠpÆ=Ï−È˝=şœĆœÈŞÁ¼ć=π‘ÈŞćœŽ²=ĆŞć⁄ 
˘˛²=ÛœşÈþ=ĆŞć=káíêçÖÉå=ŠÈpÆ⁄=˘Ćı=`óÅäÉ=J˘¼ć=›pÆŞćœ=ÛþÁ∑i=Ž›Ðğ=˚=›¼ƒ∫Şć˝¼ć⁄=₣È²=ĆŞć=π‘˝Ú›þ=ÏŞ²=˘˛œÈ²=₣ÒþÂ=ĆÈŞć
=ÝıÈð=π‘›þ›Ð=³×=›²ÈŽĆı=ÇÉëáÖå=˝¼ćÈšI=›²ÈŽĆı=³›¼ćŠœğ²œ=˝¼ćÈš⁄=²œĆıÈÐ»œÈŽ²=ˇÁœş=¼œŞć„₣dÈğ¼ć=TU=¾œˇ=Ž„ÈÜ=ÛœÈš⁄=˘Ćı=
ˇÁœş=¼Ü=Ûğş=˚=ÛJ›₣è˝⁄=ÛÈ²Á¼ć=şÈL=şĆÈŽ=êÉ~Åí=˝¼ćÈþ=ŠœŞć=²œ⁄=Û−Š=¼œŞć„∑ƒ¼ć=Ï−È˝=˘È˝=²ÌÈŠ=²œ=²œ₣œÈğ=nucleic 
acids , proteins=J˘¼ć=şÔÈªøĞÞ=ĆÈ¼=²œ⁄=½Èğ=Ï˝œ²˚=living 
tissues=‰þ›¼ć=ĆÈ¼=²œ⁄=þœÈ˝=¾Ò›₣∑ƒÈ¼ć=Ûœ²œ¼ć=Ž²Á=π‘˝Ú›þ¼ć=˝þ=¼ć˝₣=¼Á¼ƒ∏œÕ=¼Y›²ÈŁÂœÈĞI=›¼×„ÁÊƒ³ÈİÂ=photochemical 
reaction=Ł›ÐÈŞć=þœÈ˝=²œ›₣ÈŞć=›×Èþ=ĆŞć=¾Ò›₣∑ƒÈ¼ć¼ć=›×È˝⁄=_áçëéÜÉêÉJ˘=åáíêçÖÉå=Ï³aÍšœÈğ=äÉÖìãáåçìë=ŽœþÌ
Şć=ÏšœÐ=ÏšœÐ=ˇœš=˚=þÚÞCÈô∫¼ć=₣Òğ›ƒ∏þ=åçÇìäÉJ˘=ÏŞ=Ä~ÅíÉêá~=−œÈ˝I=þœ¼ćœĆı=þœÈ˝=ÏÐÈ²=›²ÈŞć=₣œ›ÐÈþ=Ïπ‘œ›−þ=EÑáñF=
˝È¼ć⁄=¨„{=Ä~ÅíÉêá~J¼ć=˘=˘˝=Û¾œ›¼þ=İ›jÆÕ= 
þ¼„˚=è¹„₣œp=åçÇìä~íÉÇ=Ä~ÅíÉêá~J¼ć=Ýı³¼ć=ş√³ÒÞÂ¾œÈ¼=›²¾Â¼ć=²œ=˝È¼ć=π‘˝Ú›þ=˝ÈŞć˝=π‘˝œ¼ć=ÑÉêåI=~äÖ~É=≥İÁœ˚ğœ¼ć=Žœ
þµ=˚=›˝š„=ÑêÉÉJäáîáåÖ=≥Û−ÂœÊ=åçÇìäÉ=¼›Ć¾ÒÂþµ=Ä~ÅíÉêá~=Ï˝˚=¥=Ş−œ=~òçíçÄ~ÅíÉêI=ÅäçëíêáÇáìã=π‘¾Ú›
þÈ˝˚=˘Ćı=˘˝Ćı=İ›jÆ=›×ÈŞć=Ï¼ćÈ˛Èš⁄=Ûœ¼œ¼ć=›¼›¾á≈=ˇœš³œğœI=þÚÞCô∫=˚=π‘œÞÌÈ×¼ć=₣ÚþÈ×Ć=³ŠÈ²¼ć=ş₣Şć=ÇÉÅçãéçëÉê=
ŽœþÌŞć=›¼›¾á≈=¨„{=¨„{=π‘œÞÌ=(micro-
organisms)=˚Ćı=ş¼=Ï×ÈĆ¼ć=Û²Á=Ýı³œ×œ²=Ï−È˝=nitrogen=JÏ˝=³Ú−˝=˝È¼ć=mineral 
nitrogen=J˘=³›¼ćÞþ=˝È¼ć⁄=þœ¼ć=³È¼ć¼ć=Û¹ÁœÈŞć=è≠=ĆŞć=åáíêçÖÉå=Ï˝=₣œ›Ð¼ć=şÈL=Ûœ¼uEÄçìåÇF=Û¼ƒ∏œ=Ï−È˝=₣„jÆ=˝È¼ć=
þœÈ˝=ˇœš³œğœ¼ć=¼Á¼Ćœ¼ćÈŞœˇÁ=˝È¼ć=Ïþœğœ⁄ 
₣œ›ÐÈþ=ÑáñÉÇ=Û¼ƒ∏œ=Ï−È˝=åáíêçÖÉå=Ï˝=˘˝=¹œÈ³=₣„jÆ=Ć˚Şćœ¼ć=Ýı³œŞć=π‘˝Ú›þ=Ï×Şć›²⁄=›˝š„=åáíêçÖÉå=₣„›jÆ=³œŞć=~ãã
çåá~=›ĆşœÈ¼û=åáíêçÖÉåJ˘¼ć=Û³¼ć=ÛÔİÈ˝=₣„›jÆ=Ï³Èþ=ĆŞć=¹œÈ³=¹œÈ³I=π‘−È₣=åáíêáíÉ=¼ćHÈ³⁄=³È¼ć=åáíê~íÉ=¼ćHÈ³⁄=ş¼=
¼ć˝È₣¼ć=₣„›jÆ=ŁÈÐ=ëçáä=ãáÅêçÄÉëJ˘¼ć=₣œ¹ÁÈ₣⁄=¼Èğ=¼ćœ˛œ=¾œğ=ÏŞI=ÏŞJ²œĆıÈÐ»œÈŽ²=₣œ›Ð=Ï−È˝=~ããçåá~=›ĆşœÈ¼=₣„›jÆ=³œ
ŞćI=þœJ˚=³È¼ć=nitrate=˘=³›¼ćÞþ=ĆÈŞć=protein=‰þ›¼ć=˝È¼ć⁄=Ïş˛œÈ²=~ããçåá~=íç=åáíê~íÉ=íç=éêçíÉáå=íç=~ããçåá~=¼ć
=˘˝=ÏšœÐ=ŠpÆ=¼ÚĆj¼ć=åáíêçÖÉå=ÅóÅäÉ=˘¼ć=₣È¹Á=˝œŽ=˝È¼ć⁄ 
π‘˝Ú›þ¼ć=˝œÈŽ¼ć=¹œ¼ćœ=Ï¼œžœ¼ć=Ýı³¼ć=¼œÈ¼ć=¼œÈ¼ć=C≠n=›×ÈŞć›š⁄=¼„žÈþ=ĆÈ¼=π‘˝Ú›þ=Ï˝²=¼œŞć„₣dÈğ=²œĆıÈÐ»œÈŽ²=ˇÁœşÈ˝=›²›«´Şć−
œ˝œ¼ć=¼Á¼ƒ∏œ=˝È¼ćÈš⁄=²œĆıÈÐ»œÈŽ²=Ş›×=ş›pÆŞć=Û−ÂœÊ=şĆÈŽ=êÉ~Åíáçå=JÝıá∫„˛Ì=ĆþI=þœ=ĆÈğ=›˝=ŁÐþ’=¼›à=²œĆıÈÐ»œÈŽ²È˝=₣œ
›Ð=Ï−È˝=¹œÈ³=¹œÈ³=₣„›jÆ=²œ=›×ÈŞć=Ş›×=˘˝=şÈL=₣„›jÆ=Ï×˚Şćœ=ĆþI=þœ=ĆÈğ=˝Ì=ŁÐþ’=›¼›¾á≈=¼ćHÈ³Ćı=¼œ=¼›à=åáíêçÖÉå=Ï˝=₣„›
jÆ=Ï×˚Şćœ¼ć=¼Á¼ƒ∏œ=Ćğ=Ï˝²’ 
π‘−₣þI=π‘˝Ú›þ=Ş›×=¼œŞć„₣dÈğ¼ć=åáíêçÖÉå=Ö~ë=JÏ˝=›²›«´Şć=−œ˝œ¼ć=¼Á¼ƒ∏œ=²œ=˝¼ćþI=Ş›×=þœ=şĆÈŽĆı=ÛÈ²Á¼ć=şÈL=›₣›ğþ=ĆÈþ=
³œ¼ćþI=Ûœ¼ć=þœÈ˝=şĆÈŽĆı=ÄáçëéÜÉêÉJ˘=Å~éíìêÉ=˝¼ćœ=ÏŞþI=þœ=ĆÈğ=şœ¼ćœ=³›¼ćÈ¼İ=›¼ĞœjÆ=ĆÈŞć=ÏŞþ=Ûœ¼ć=ÏşĆı=şÈL
=π‘Š„¼ć=³›¼ć₣œÈÞ=åáíêçìë=çñáÇÉë=‰þ›¼ć=ĆþI=ÏŞ=çñáÇÉJC›ğ=çòçåÉ=∑ƒ¼ćÈ˝=şÚ›«§¼ć=π‘−₣=Ş„ÈˇĆı=›šá≈›¾á≈=˝È¼ć=Ï½ğþ
⁄=¼œŞć„₣dÈğ=π‘Š„¼ć=ÏŞ=åáíêçÖÉåI=þœ=ş›pÆŞć=ĆÈğ=¼r=π‘˝œÈ¼ć¼ć=éêçíÉáåë=‰þ›¼ć=˝¼ćþI=Şœ=ş₣∑ƒ=ŽÌ¼ŽÅ=˚=Ýı›‹È×¼ć=³È¨=
íçñáÅ=ĆÈŞć=Ýıðþ⁄=³Ú›−¼ÌÈþ=ŽÌ¼²È˝=ƒ∏œ›Şćn=›×ÈŞćÈš=şŽÌ¼=˚=›²ŽÂÌ¼=ã~ííÉêJ˘¼ć=ÏŞ=›₣−›«´Şćœ=EáåíÉê~ÅíáçåFI=ÏşĆı=
áåíÉê~ÅíáçåJ˘¼ć=›¾›jĆı=¹qÔş=ĆÈŞć=ÏŞþ⁄ 
›wþÌŞćþI=²œĆıÈÐ»œÈŽ²=Ş›×=₣œ›Ð=Ï−È˝=˘˝=¹œÈ³Ćı=åáíê~íÉ=›ĆşœÈ¼=₣„›jÆ=Ï³þI=þœ=ĆÈğ˚=›¼ÈĞ=¾È¼ć=ÏŞþ⁄=›¼›¾á≈=İ›jÆ=₣œ›Ð¼ć=
¼ćÈş=Eëçáä=ë~éF=ÏŞ=³›¼ć₣œÈÞ=ëìÖ~êëI=ÉåòóãÉë=êÉäÉ~ëÉ=˝¼ćÈšI=þœ¼ć=þ„ğ²œŞć¥Û−ÂœÊ=Ûœ²„³›þ˝¾œÈ¼¥Ï¼›İ=
³›¼ć₣œÈÞ=åáíê~íÉë=êÉäÉ~ëÉÇ=ĆÈŞć=Ûœşþ⁄=ÏşĆı=åáíê~íÉJÏ˝=éä~åíë=~ÄëçêÄ=˝¼ćÈþ=³œ¼ćþ=²œ⁄=þœÈþ=éä~åí=³„›«§¼ć=
˝œŽ=Ïþœ=ĆþĆı=²œI=¼¼ćÔ=Ýı™œ=½ğ=½ğþ⁄=₣œ›Ð=Ï−È˝=ÏşĆı=åáíê~íÉ=äÉ~ÅÜÉÇ=çìí=ĆÈŞć=ÏŞþ⁄=¾Òˇ¾Âƒ∏=Žğ∑ƒÈ¼ć=ŠÈğ=›ˇÈŞć



=ÖêçìåÇï~íÉê=›¼ĞœjÆ=˝¼ćþI=²þ„¼œ=˛œÈğJ›¼Èğ=ŠÈğ=›ˇÈŞć=åáíê~íÉ=éçáëçåáåÖ=ŁÐœþ⁄= 
π‘˝Ú›þ¼ć=›¼¹œÈ²=²œĆıÈÐ»œÈŽ²=ÏİĞ=³ŞÂœÈŞć=åáíê~íÉ=áçå=›ĆşœÈ¼=₣„›jÆ=³œŞć=ŞœÈþ=éä~åí=êççí=Ü~áêë=þœÈ˝=ÏÐÈ²=›²ÈŞć=Ûœ
oƒ∏=˝¼ćÈþ=³œÈ¼ć⁄=oççí=Ü~áêë=ÏÐÈ²=›²Èþ=³œÈ¼ć=è¹„=şÒ¢œ›þşÒ¢=Û×ÚİÁ=é~êíáÅäÉëJÏ˝I=Şœ¼ćœ=ÉäÉÅíêáÅ~ääó=
ÅÜ~êÖÉÇK=˘Ćı¾œÈ¼=ÅÜ~êÖÉÇ=²œ=ĆÈğ=êççí=ÅÉääëJ˘=π‘È¼İ=˝¼ćœ¼ć=₣Èþœ=ÉåÉêÖÉíáÅë=≥İ›jÆµ=ÏŞ=þœÈ×¼ć=−œ˝È
¼=²œ⁄=₣œ›ÐÈþ=åáíêçÖÉå=Ñáñ~íáçåJ˘¼ć=³È¼ć=˘Ćı=›wJ¹œ³=₣„›jÆÈ˝=¼Èğ=åáíêáÑáÅ~íáçåK=˘Ćı=˝œÈŽ¼ć=Ž²Á=›²Ş„jÆ=Ä~ÅíÉ
êá~=JÏ×¼ć=¼ğœ=ĆŞć=åáíêáÑóáåÖ=Ä~ÅíÉêá~K= 
þœ¼ć³È¼ć=Ûœ¼ć˚=˝−œ=ÛœÈš⁄=˘þ=˝Üœ˝›Ü=¼Á¼ƒ∏œ=şÈjt˚=Ş›×=Ï˝œ²˚=˝œ¼ćÈÞ=₣œ›Ð∑ƒÈ¼ć=åáíê~íÉJ˘¼ć=³›¼ć₣œÞ=Ï¼›İ=Ć˚Şćœ¼ć=şó
œ¼²œ=−œ˝þI=þœ=ĆÈğ=›¼Ğ=š›ÜÈŞć=³ÜþI=₣œ›Ð˚=~ÅáÇáÅ=ĆÈŞć=ÏŞþ⁄=þœĆı=ÏşĆı=éä~åí=J˘¼ć=Û¼Á¼ĆœŞÂ=åáíê~íÉ=JÏ˝=ãçäÉÅ
ìä~ê=åáíêçÖÉåJ˘=¼ćH³œ∑i›¼ćþ=˝È¼ć=¼œŞć„₣dÈğ=›½›¼ćÈŞć=Ï×˚Şćœ¼ć=¼Á¼ƒ∏œ=ÛœÈš⁄=π‘˝Ú›þ=ÏşĆı=˝œŽ›Ð=›×ÈŞćÈš=ÇÉåáíêáÑóáå
Ö=Ä~ÅíÉêá~J¼ć=Ýı³¼ć⁄=
ÏŞ˛œÈ²=²œĆıÈÐ»œÈŽ²=ş√¬ÈÖ=˘þ=˝œ¼ćÈÞ=π‘˝Ú›þ¼ć=˘þ=Ï¼›İ=˝Üœ˝›ÜI=Ïş˛œÈ²=Ş˛²=Ï˝œ²˚=›¼Wœ²ÌÈ˝=¼ğÈþ=Ïİœ²œ=ŞœŞćI=ØØŞ›×=²
œĆıÈÐ»œÈŽ²=‰þ›¼ć=˝È¼ć=¾›¼ćÈŞć=›×Èþ=³œ¼ćþœ₣I=þœ=ĆÈğ=˝þĆı=²œ=¾œğ=Ćþ∞∞I=þ˛²=¼„žÈþ=¼œ›˝=−œÈ˝=²œ=›¼Wœ²=˝Ì¾œÈ¼=ÛJ›¼Wœ²
=ĆÈŞć=ŞœŞć⁄=þÈ¼=˘=˝−œ=›²›õþ¼ćHÈ³=¼ğœ=ŞœŞćI=Ûœ₣¼ćœ=Ş›×=π‘˝Ú›þ¼ć=›¼¹œ²=¼„Èž=Ï×Èİ=Ûœ¼ć˚=Ï¼›İ=Åçãéçëí=şœ¼ć=‰þ›¼ć=˝¼ć
þœ₣I=ÄäìÉ=ÖêÉÉå=~äÖ~É=˚=~òçää~=éáåå~í~=ÑÉêå=J˘¼ć=ŠœĞ=˝¼ćÈþ=³œ¼ćþœ₣I=äÉÖìãáåçìë=éä~åíë=ŠœÈĞ=ÝıÊşœĆ=›×þœ
₣I=¼r=π‘˝œÈ¼ć=ğ¾Á=çêÖ~åáÅ=şœ¼ć=¼Á¼Ćœ¼ć=˝¼ćþœ₣I=þœ=ĆÈğ=Ï×İ=Ž„ÈÜ=ş„Ğ₣¾œÈ¼=åáíêçÖÉå=Ñáñ~íáçåJ˘¼ć=¼Á¼ƒ∏œ=ĆÈþ=³œ
¼ćþ⁄=≥π‘˝Ú›þ¼ć=›¼¹œ²=²œ=Ï₣È²=½Áœ?›¼ćÈþ=‰þ›¼ć=ÑÉêíáäáëÉê=¥=Şœ¼ć=¼Á¼ĆœÈ¼ć=˘þ=ë~ÑÉÖì~êÇ=˝˛²˚=−œ˝Èþ=³œÈ¼ć=
²œ=þœ=ÏŞ=˝Ì=ş¼Â²œİ=˝È¼ćÈšI=Ïş=ÛœÈğœŠ²œ=¾›¼ĞÁÈþ=˝¼ćœ=ŞœÈ¼⁄µ=
½ş½¼ćœş=ş√¬ÈÖ=π‘˝Ú›þ¼ć=¼Á¼ƒ∏œ=Û²Á=¼ć˝₣⁄=½ş½¼ćœş=¼Ü=›₣è˝I=¼Ü=êÉ~ÅíáîÉK=þœĆı=¼œŞć„₣dÈğ=þœ¼ć=π‘È¼Èİ¼ć=Û²„₣›þ=Ï²Ćı=
¥=è¹„=Çìëí=¼ćHÈ³=šœÜœ⁄=oçÅâ=éÜçëéÜ~íÉ=ÇÉéçëáíë=ƒ∏œÈ²=ƒ∏œÈ²=ÛœÈš⁄=₣œ›ÐÈþ=Şœ=çêÖ~åáÅ=éÜçëéÜç
êçìë=ÛœÈšI=þœÈ˝=Û¼¨ÈŞć¼ć=Ćœþ=Ï−È˝=¼aœŠœ¼œ¼ć=Ž²Á=éÜçëéÜ~íÉ=ë~äíë=˘¼ć=ƒ∏œŞćÌ=¼ćH³=›×ÈŞć=₣œ›Ð¼ć=şÈL=Ï¼aÈ¹=¼ćœ˛œ
¼ć=¼Á¼ƒ∏œ=ÛœÈš⁄=Ïş=×œ›Şćn=³œğ²=˝È¼ć=éÜçëéÜ~íáëáåÖ=Ä~ÅíÉêá~K=þœ¼ć³¼ć=¼Ú›«§=è≠=ĆÈğ=ÏşĆı=éÜçëéÜ~íÉ=JÏ˝={¼Ì
¾Òþ=˝È¼ć=şÒ¢œ›þşÒ¢=áçå=J˘=³›¼ćÞþ=˝¼ćœ=ĆŞć⁄=˘=˝œŽ=˝È¼ć=éÜçëéÜ~íçÄ~ÅíÉê=˘¼Ô=Û²„¼ćH³=ëçáä=ãáÅêçJçêÖ~
åáëãë⁄=þœ¼ćœ=ÉåòóãÉ=›²ÓşÚþ=˝È¼ć=˘Ćı=˝œŽ=ş√³á≈=˝È¼ć⁄=žœÜ—×œ¼ć=ÏŞ₣²=Ž\œğ=˘˝p=˝È¼ćI=Ïþ₣²Ćı=˘Ćı=ş¼=ëçáä=ãáÅ
êçJçêÖ~åáëãë=Ýı›‹È×¼ć=Šœ›¼ć¹œÈ¼ć¼ć=éÜçëéÜ~íÉë=˘˝p=˝È¼ć⁄==
π‘˝Ú›þ¼ć=Ûœ¼ć=˘˝=ÛœõŞÂ=×œ²=ãóÅçêêÜáò~ä=ÑìåÖá⁄=Ş˛²Ćı=₣œ›ÐÈþ=åáíêçÖÉåI=éÜçëéÜ~íÉ=¼œ=Û²Á=Ï˝œ²˚=åìíê
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Éäé=éÉêÅÜI=mÉåÇÉêëÉåDë=ëÜêáãéK=˘˝ŽœþÌŞć=₣œ˝Üşœ=˘¼Ô=i~=pÉåçêáí~=²œ₣˝=˘˝=π‘œÞÌ¼ć=₣È¹Á=›þ›²=˘Ćı=
π‘˝œ¼ć=ža„›˝=›²ÈŞć˚=³È¼ćœ³˝œ¼ćÌ=¼Á¼Ćœ¼ć=π‘þÁ¨=˝È¼ćÈš²⁄=ğ¨=ğ¨=ëéÉÅáÉë=J˘¼ć=₣È¹Á=₣œp=˘Ćı=˝ÈŞć˝›Ð=¼Á›þpÆ₣=²Şć⁄=



˘=è¹„=˘˝=ŽœŞćˇœŞć=˘˝=‰¼Wœ›²È˝¼ć=Û²„şÖœÈ²=π‘œä=˝ÈŞć˝›Ð=ëéÉÅáÉë=J˘¼ć=þœ›ğ˝œ⁄ 
³ÒÈ¼ÂĆı=¼ğœ=ĆÈŞćÈš=›¼¼þÂ²þÈjt¼ć=₣Òğ=˝−œ=›šğI=π‘˝Ú›þ¼ć=Û²„ˇ¦Ć=ÏşĆı=ş¼=ê~ÅÉ=³œŞćI=Şœ¼ćœ=ƒ¬þi~=CÈÞ¼ć=Û›¹˝œ¼ćÌ=Ûœ¼ć=ÏşĆı=ƒ¬
þi~=CÞC›ğ=þœ¼ćœ=³œŞć=Ýıj¼ćœ›¹˝œ¼ć=şÒÈp=π‘œä=‰¼›İÈ«§Á⁄=Ýœ¼ćÝıĆı²³i∏Ì¼ćœ=jÉåÇÉäá~å=ÖÉåÉíáÅë=¾œğ¾œÈ¼=Ï₣È²=Ï²˚Şćœ¼ć
=½Èğ=ÜÉêÉÇáí~êó=‰¼›İÈ«§Á¼ć=ÝıÊş=×aœÜœğ=ÖÉåçãÉÛ−ÂœÊ=íçí~äáíó=çÑ=ÖÉåÉëI=þœ=ĆÈğ=Ýœ¼ćÝıĆı²=þjt=Û²„ŞœŞćÌ=¼
Áœ³œ¼ćÐœ=×aœÜœğ=π‘œÞÌ=EëéÉÅáÉë=¼œ=ê~ÅÉF=π‘˝Ú›þ¼ć=Û²„ˇ¦Ćπ‘œä=ĆŞć=è¹„=ÖÉåçãÉJ˘¼ć=CÈÞ⁄=˘Èþ=³›¼ćÈ¼Èİ¼ć=π‘¾œ¼=Ï²
ĆıI=Åìäíìê~ä=ìéÄêáåÖáåÖJ˘¼ć=Ï˝œ²˚=×œ²=Ï²Ćı⁄=dÉåÉJĆı=ş¼Â›²Şćœ₣˝⁄ 
ÝıÈôø˛Á=ÏŞI=Ýœ¼ćÝıĆıÈ²¼ć=³ÒÈ¼Â=gÉ~å=_~éíáëíÉ=i~ã~êÅâ=²œ₣˝=˘˝=½¼ćœ›ş=π‘œÞÌ›¼Wœ²Ì=EòççäçÖáëíF=›ð˝=ÝıÈ™œ=˝−œ=
¼Èğ›šÈğ²⁄=Ýœ¼ćÝıĆıÈ²¼ć=¼jÆ¼Á=›šğI=áåÑçêã~íáçå=Û−ÂœÊ=›²È×Âİ=ş¼=ş₣Şć=π‘¼œ›Ćþ=ĆŞć=›¾þ¼ć=Ï−È˝=¼œ›Ć¼ć=Û›¾₣„È˛⁄=Ï₣È
}ğÌŞć=³›¼ć¾œĞœŞć=Ýœ¼ćÝıĆıÈ²¼ć=¼jÆ¼Á=×aœÜœğI=åìÅäÉáÅ=~ÅáÇ=Ï−È˝=›²È×Âİ=ŞœŞć=éêçíÉáåëJ˘I=þœ¼ć³¼ć=ş₣ˇ¦=Ï×ĆŞÈi~=˘
¼Ô=Ûœ¼ć˚=¼œ›ĆÈ¼ć⁄=ğœ₣œ˝Â=¼Èğ›šÈğ²I=›²›×Â«§=³›¼ćÈ¼Èİ=¼œş=˝¼ćÈþ=›ˇÈŞć=π‘œÞÌ=›˝š„=Û¾œ¼=Ï¼œ¹=˝È¼ć=˘¼Ô=ÏşĆı=Û¾œ¼=³Ò¼ćÈÞ¼ć
=Ž²Á=şœ¹Á₣þ=ÏŠ«§œ=˝¼ćÈþ=−œÈ˝⁄=³›¼ćÈ¼İÈπ‘›¨þ=˘˝Ðœ²œ=›pÆŞćœ˝₣Â=ş„×ÌŁÂ˝œğ=˚=¼r=π‘Žá∫=¹È¼ć=ŠğÈþ=−œ˝Èğ=π‘œÞÌ¼ć=₣È¹Á=˘
˝=π‘¼Þþœ=ŽÈá∫=˘¼Ô=þœ¼ć=Û¼ŞćÈ¼˚=›˝š„=›˝š„=³›¼ć¼þÂ²=ŁÐÈþ=−œÈ˝¥π‘−₣Ðœ=Û¼İÁ=ÛğÈ¨I=³È¼ć=×ÚİÁþ⁄=½Èğ=þœ¼ć=ş∑iœ²ş∑
i›þ¼ć=₣È¹Á=Û¼Şć¼Ì=˚=¼Á¼Ćœ›¼ć˝=³›¼ć¼þÂ²=şZœ›¼ćþ=ĆŞć⁄=ğœ₣œÈ˝Â¼ć=˘Ćı=þjt=áåÜÉêáí~åÅÉ=çÑ=~ÅèìáêÉÇ=ÅÜ~ê~ÅíÉ
êáëíáÅë=²œÈ₣=³›¼ć›Šþ⁄=ğœ₣œÈ˝Â¼ć=₣Èþ=î~êá~íáçå=˘¼ć=›²È×Âİ=ÛœÈş=¼œ›Ć¼ć=Ï−È˝=›¾þÈ¼ć¥³›¼ćÈ¼İ=Ï−È˝I=Åìäíìê~ä=
ìéÄêáåÖáåÖ=Ž›²þ=Ïπ‘¼ćÞœİ›jÆ=Ï−È˝¥π‘œÞÌ¼ć=Û∑i›²Â›Ćþ=ŽÌ¼²Ìİ›jÆÈþ⁄=ğœ₣œ˝Â=˝˛²˚=π‘œÞÌÈ˝¥=þœ¼ć=₣È¹Á=₣œ²„ĞÈ˝˚¥Ö
ÉåÉ=›²Şć›i~þ=¼Ç=¼œ›²ÈŞć=šœÈÜ²›²I=Şœ=Ýœ¼ćÝıĆı²J¾jÆ¼ćœ=˝¼ćÈš²⁄=ğœ₣œ˝Â=π‘œÞÌ¼ć=˝₣Â˝œdÈ˝=C≠n=›×ÈŞćÈš²⁄=þÈ¼=¼þÂ₣œ²=Ïğ
˛È˝¼ć=¹œ¼ćÞœI=î~êá~íáçå=J˘¼ć=›²È×Âİ=˘˝›Ð=íïçJï~ó=éêçÅÉëëX=ÑÉÉÇÄ~Åâ=˘¼ć=¹œ¼ćœ=¼ÈĆ=›¾þ¼ć=Ï−È˝=¼œ›ĆÈ¼ćI=Ûœ¼œ¼ć
=¼œ›Ć¼ć=ĆÈþ=›¾þÈ¼ć⁄=ğœ₣œ˝Â=Û¼ÈĆ›ğþ=ĆÈŞćÈš²=¼Èğ=Ýœ¼ćÝıĆı²=ÛœÈğœŠ²œŞć=ğœ₣œÈ˝Â¼ć=ÝıÈôø˛=˝¼ćÈþ=Ćğ⁄==
Ýœ¼ćÝıĆıÈ²¼ć=›¼¼þÂ²=þÈjt¼ć=Ûœ¼ć˚=›×˝=ÛœÈš⁄=Şœ=³¼ć¼þÂÌ˝œÈğ=Ï¹œÈ³=ÏÐÈ˝›²⁄=Ûœ˝›ƒ∫˝=àìãé=˘¼ć=şóœ¼²œ=›þ›²=ş√³ÒÞÂ=Ûƒ
¬Ì˝œ¼ć=˝¼ćÈğ˚=ÛœŽ=þœ=ƒ¬Ì˝Úþ⁄=þÈ¼=Ïş=ÛœÈğœŠ²œŞć=˘=π‘¼Ö=¾œ¼ćœpÆœ∑i=²œ=˝¼ćœĆı=¾œğ⁄ 
Ýœ¼ćÝıĆıÈ²¼ć=˘˝È×İ×İÂÌ=şþÁœ²„şÖœ²I=ş¼ÂpĆı=¼ćjÆŠ¨„=π‘›þÈŞœ›ˇþœ=×İÂ²I=şĆÈŞœ›ˇþœ¼ć=×Ú«§œ∑iş₣ÒÈĆ¼ć=π‘›þ=ÛÖn=˚=ƒ¬˝ÌŞć=ƒ¬œ−ÂÈ
Šþ²œ¼ć=éçëáíáîÉ=èì~äáíó=¼ć=CÞˇœ²=ş₣œÈŽ¼ć=³È¨=›¼Ğ₣Şć=ĆÈŞćÈš⁄=ÏİœĞ˝İ›jÆ=˘Ćı=‰¼Wœ›²˝=Û¹ÂşþÁÈ˝=þœÈ×¼ć=˝œÈŽ
¼ć=şœ½œĆı=›ĆşœÈ¼=¼Á¼Ćœ¼ć=˝¼ćÈþ=³œ¼ćÈš⁄=³a„›Ž¼œ×Ì=˚=şœ√¯œŽÁ¼œ×Ì=İ›jÆ¼ˇÂ=×œ›¼=˝¼ćÈþ=³œ¼ćÈšI=þœ¼ćœ=Ïö•=¼„›uI=Ýı_Š=˝₣Â×¨þ
œ=˚=şÚŽ²Ìİ›jÆ¼ć=ÏŽœÈ¼ć=ƒ¬È×Èİ=˚=›¼È×Èİ=¨₣þœŞć=ş₣œşÌ²û=ş„›¼¹œ¼œÈ×¼ć=²Ì›þï«§þœ=þœÈ×¼ć=ƒ³İÂ=˝¼ćÈþ=³œÈ¼ć›²=˝œ¼ćÞ=þœ¼ćœ=
Şœ=˝È¼ćÈš=þœ=è¹„=Ûœo¼ć¨œ¼ć=˝þÂ¼Á³œğÈ²⁄=ş½ğ=ëíçÅâÄêçâÉê=˘¼ć=³„\Ì¾Òþ=¹²¼ćœ›İ=þœÈ×¼ć=¼„›u¼Ú›j¼ć=ş₣„_Šþœ¼ć=½ğ
I=ëìêîáî~ä=çÑ=íÜÉ=ÑáííÉëí=J˘¼ć=›²×İÂ²⁄=Ûœ¼ć=×›¼ć{=Ž²þœ=ÛşÌ₣=×„Ó˛È¾œˇ=˝È¼ć=˝œ¼ćÞ=þœÈ×¼ć=ÖÉåÉ=›²√≈∑ƒÈ¼ć¼ćI=þœ
È×¼ć=¼„›u˝₣I=˝₣Â×¨þœ=˝₣I=Žá∫=Ï−È˝Ćı=þœ¼ćœ=ÜáÖÜ=~ÅÜáÉîÉãÉåí=˘=Û³œ¼ćˇ⁄=ş₣œŽ¼Á¼ƒ∏œ¼ć=¥=ÝıÊ³œ×²=˚=¼hÐ²=¼Á¼ƒ∏œ
¼ć¥Ï˝œ²˚=Ï×œĞ=Ï²ĆıÕ=π‘˝Ú›þJ›¼ŽŞćJÛ›¾ğœĞÌI=Û›þJ³a„›ŽJÛ²„¼ćœˇÌI=Ž²₣œ¼ćÞ₣„˛ÌI=³›¼ćÈ¼İ›¼¹qÔşÌ=π‘Ş„›jÆ›¼×Áœ¼ć=ÛœŽ=›¼³„
ğ=ş₣œ×¼ć=ÏŞ=×İÂÈ²¼ć=˝ğÁœÈÞI=þœ¼ć˚=Ï˝œ²˚=Ï×œĞ=Ï²ĆıÕ=¼þÂ₣œÈ²¼ć=˘˝₣œp=˝œŽ=ØØ¾Ž=ÖÉåÉ=J˝ÚĞºI=Ž³=ÖÉåÉ=J˝ÚĞº∞∞=˝œ¼ćÞ=
ÖÉåÉJĆı=›¾þ¼ć=Ï−È˝=¼œ›ĆÈ¼ć¼ć=ş¼=›˝š„È˝¥=Ï×ĆŞi~=˚=˝Ú›Ğ=Ï−È˝=›¼ª…¼Á¼Ćœ¼ćÈ˝¥›²Şći~Þ=˝È¼ć=²œ=›˝’=Ýœ¼ćÝıĆı²=˚=Ï₣È}È
ğ¼ć=›İ¨œ=ÏŞ=›šğ=‘‘From in to the out’’.==
˘Ćı=ØØ˘˝È³Èİ∞∞=›İ¨œ=Şœ¼ćœ=¹¦å¼=›ĆşœÈ¼=₣È²=˝È¼ć=dÉåÉ=˘¼ć=₣È¹Á=ş¼=ş₣şÁœ¼ć=ÝıÊ³›j=˘¼Ô=ÖÉåÉ=¼×Èğ¼ć=₣¹Á=›×ÈŞć=ş¼=ş₣
şÁœ¼ć=›²«³›j=Ï˛aœÈŽ²¥Şaœ¼ćœ=₣È²=˝È¼ć²=ÖÉåÉ=íÜÉê~éó=Ïþ=Ï¼ćœˇ=şœ¼ćœÈ¼²I=İşÁ¼Ú›u=˝¼ćÈ¼²¥þaœÈ×¼ć=Ï˝=Ï¼œžœÈ¼=ÏŞ=E
áF=çêÖ~åáëãë=J˘¼ć=ëíêìÅíìê~ä=ÄäìÉéêáåí=˘=Ï˝œ²˚=ÖÉåÉ=˘¼ć=Û³›¼ć¼þÂ²ÌŞć=ƒ∏œ²=EÅçåëí~åÅóF=Ï²Ćıû=(ii) 
³›¼ćÈ¼Èİ¼ć=ş›Ćþ=ŽÌ¼=EçêÖ~åáëãF=ş₣ÒÈĆ¼ć=ş¼=ş₣Şć=Ûœ×œ²Jπ‘×œ²=˚=Û×ğJ¼×Èğ¼ć=³œğœ=ŠğÈš=˘¼Ô=ÏşĆı=³œğœ¼ć=ÛÈ†=ŽÌ¼È
˝=~Çàìëí=˝¼ćÈþ=ĆŞć=˘¼Ô=ÏşĆı=~ÇàìëíãÉåíJ˘¼ć=˝œ¼ćÈÞ=ŽÌÈ¼¼ć=₣È¹Á=ÖÉåÉë=˚=ÖÉåçãÉ=˘¼ć=Ä~ëÉ=ëÉèìÉåÅÉ=≥Û²„
pÆ₣µJ˘¼ć=³›¼ć¼þÂ²=ŁÈÐû=(iii)=Ï˝œ²˚=ÖÉåÉJĆı=›¼ÈİĞ=Ï˝œ²˚=Šœ›¼ć›p˝=‰¼›İ«§Á=Åçåíêçä=˝È¼ć=²œI=˝œ¼ćÞ=ÖÉåçãÉJ˘¼ć=ë
íêìÅíìê~ä=³„²›¼Â²ÁœÈş=¥=Û−ÂœÊ=³›¼ć¼›þÂþ=ëÉèìÉåÅÉ=J˘=¥=˘˝Ćı=ÖÉåÉ=›¾á≈=¹¼ćÈ²¼ć=¼Á¼Ćœ¼ć=˝È¼ćû=(iv)=Ï˝œ²˚=
ÖÉåÉ=¼×ğ=˝¼ćÈğ=³›¼ć¼›þÂþ=ÖÉåçãáÅ=˘¼Ô=ÅÉääìä~ê=˝œðœÈ₣œŞć=²þ„²=²þ„²=Ï¼ćœˇŽÌ¼œÞ„=Eé~íÜçÖÉåF=şÚ›«§¼ć=şóœ¼²œ
=π‘¼ğ=ĆÈŞć=ÝıðÈ¼⁄=è¹„=ÖÉåÉ=›²ÈŞć=Ï˝œ²˚=çêÖ~åáëã=ĆŞć=²œ⁄=˝Ì¾œÈ¼=çêÖ~åáëã=›¼˝œİğœ¾=˝È¼ćI=Ïş=π‘ªΩ=˘›ÜÈŞć=ÏˇÈğ=Š
ğÈ¼=Ï˝²’ 
›¼¦ÈÐÈ²=léÉå=råáîÉêëáíó∞¼ć=Û¹Áœ›³˝œ=˘˝=˛Áœþ²œ₣œ=ŽÌ¼›¼Wœ²Ì=aê=j~ÉJt~åJeç=J¼ć=ÛþÁ∑i=þœÊ³ŞÂ³ÒÞÂ=˘˝=›¼ÈªøĞÈÞ¼ć=
ÝıÈôø˛=˘˛œÈ²=˝¼ćÈþĆı=ĆŞć⁄=³œõœÈþÁ¼ć=¾œ¼¹œ¼ćœ¼ć=π‘¼Þþœ=ÛœÈš=¼r₣„˛Ì=¼œ∑ƒ¼þœ¼ć=˘˝›Ð₣œp=C≠n³ÒÞÂ=›×˝=þ„Èğ=¹¼ćœ=˘¼Ô=Ïş›
×È˝=ş₣∑ƒ=₣È²œÈŞœˇ=›²¼u=˝¼ćœ⁄=½Èğ=Û²Á=›×˝C›ğ=¼œ×=³ÈÜ=ŞœŞć⁄=˘Ćı=¹¼ćÈ²¼ć=π‘¼Þþœ¼ć=½Èğ=şä×İ=Ï−È˝=ˆ²›¼Ôİ=İþœëÌ
¼ć=₣È¹Á=˘ÈşÈš=›þ²›Ð=›¼ÈİĞ=ÇçÅíêáåÉI=ŞœÈ×¼ć=Ï˝Ñ›¼à„Èþ=¼şœÈ²œ=ĆÈŞćÈš=˘¼Ô=ŞœÈ×¼ć=˘˝È×İ×İÂÌ=¼œÞÌ=ØØ˛›dþ=›¼WœÈ²



¼ć∞∞=EêÉÇìÅíáçåáëí=ëÅáÉåÅÉ=þ−œÑê~ÖãÉåíÉÇ=ëÅáÉåÅÉ=J˘¼ćµ=Žá∫=›×ÈŞćÈš⁄=˘Ćı=›þ²›Ð=Ćğ=kÉïíçåá~å=ãÉ
ÅÜ~åáÅëX=Ýœ¼ćÝıĆıÈ²¼ć=›¼¼þÂ²=þjt=≥Şœ=lêáÖáå=çÑ=ëéÉÅáÉë=Äó=å~íìê~ä=ëÉäÉÅíáçå=˘=›¼¹Úþµû=˘¼Ô=jÉåÇÉä=˘
¼ć=dÉåÉíáÅëK=
≥˝µ=kÉïíçåá~å=ãÉÅÜ~åáÅë=˘¼ć=Ï˝Ñ=ĆÈ_š=ÑçêÅÉ¥ÑçêÅÉ=çÑ=Öê~îáíó=˘¼Ô=þÊşÈL=ä~ï=çÑ=ãçíáçå⁄=ş„þ
¼ćœÔ=Šœ³I=þœ³I=Ï¼ˇ=EéêÉëëìêÉI=íÉãéÉê~íìêÉI=îÉäçÅáíóF=ŽœþÌŞć=˝ÈŞć˝›Ð=é~ê~ãÉíÉê=˘¼Ô=èì~åíáí~í
áîÉ=Éëíáã~íáçå=≥³›¼ć₣œÞˇþ=³›¼ć₣œ³µ=ĆÈ_š=›¼WœÈ²¼ć=₣Òğ₣i~I=Şœ=åçåJäáîáåÖ=ëóëíÉãë=≥Ş−œ=éä~åÉí~êó=ÄçÇáÉë=
˚=ã~ÅÜáåÉëF=Û²„şÖœÈ²¼ć=³È¨=Ýı³ÈŞœˇÌ⁄=π‘œÞÌŽˇÈþ¼ć=Eéä~åí=˚=~åáã~ä=ŽˇÈþ¼ćµ=Û²„şÖœ²È¨Èp=˘Ćı=₣i~=ĆÈŞć=×aœÜœŞć=π‘›
þ¼Ö˝I=˝œ¼ćÞ=Ïş˛œÈ²=−œÈ˝=Ûˇ›Þþ=î~êá~ÄäÉëI=ÛÈ†=Şœ¼ć=³›¼ć₣œ³=şó¼=²Şć⁄=þœ=šœÜœ=›²ÝıÐ²ÌŞć=›¼Wœ²=¼ćH³I=¼ćşI=ˇÖ=Û−ÂœÊ=
èì~äáíó=ş√³›˝Âþ=ş¼=›˝š„È˝Ćı=›¼WœÈ²¼ć=Ûœ˚þœ=Ï−È˝=›²¼Âœş²=›×ÈŞćÈš⁄=
≥˛µ=Ýœ¼ćÝıĆıÈ²¼ć=›¼¼þÂ²=›−˚›¼ć¥π‘›þÈŞœ›ˇþœŞć=×¨þœ=ÏŞ˛œÈ²=ŽÌ¼²¼ć¨œ¼ć=Ýı³œŞćI=ƒ¬˝ÌŞć=ƒ¬ÈˇÂ=₣¿Ωþœ=ÏŞ˛œÈ²=π‘˝Ú›þ¼ć=ÛÈ₣œŁ
=›²Şć₣¥¼ğœ=ŞœŞć=˙ª…›¼ć˝=›¼¹œ²⁄=≥¼ć¼ÌÑ²œ−=ØØƒ¬œ−Â₣¿Ω=ÏŞ=Ž²I=›¼₣„˛=¼ÚĆÊ=ŽˇÊ=ĆÈþI=Ïş=˝˛²J˚=ÏİÈ˛›²=¼aœ›ŠÈþ∞∞=¼ğÈğ=˝
Ì=ĆÈ¼’µ 
≥ˇµ=Ï₣È}Èğ¼ć=dÉåÉíáÅëI=ŞœÈþ=₣È²=ĆŞć=ŽÌ¼=ÏŞ²=è¹„=ÖÉåÉëJ˘¼ć=ş₣›«§⁄=ŽÌ¼È²¼ć=¼r›¼¹=Ž›Ðğþœ=Ï−È˝=›¼›_šá≈=˝È¼ć=Ö
ÉåÉJÏ˝=Ï×˛œ¼ć=›İ¨œ=Ï×Şć=˘Ćı=þjt⁄=dÉåÉJş₣ÒÈĆ¼ć=₣È¹Á=›₣−›«´Şćœ¼ć=EáåíÉê~ÅíáçåF=˝−œ=¾„›ğÈŞć=›×Èþ=ŠœŞć=˘Ćı=›İ¨œ⁄=ŽÌ
¼È˝œĞ=˚=Žœˇ›þ˝=³›¼ć₣dğ˚=ÏŞ=ÖÉåÉ=˘¼ć=π‘˝œİ¾›L=›²¹Âœ¼ćÞ=˝È¼ćI=Ïş=˝−œ=Ûƒ¬Ì˝œ¼ć=˝È¼ć=˘Ćı=þjt⁄=mÜóëáçäçÖáÅ~äI
=éÜóëáçÅÜÉãáÅ~äI=éëóÅÜçÅìäíìê~ä=›×˝C›ğ=ýœ˝œ=³ÈÜ=ŞœŞć⁄=≥Û¼İÁ=jÉåÇÉä=›²ÈŽĆı=ƒ¬Ì˝œ¼ć=˝È¼ć›šÈğ²I=þaœ
¼ć=×Ú›«§=›šğ=şÌ›₣þ=Ï¨Èp⁄µ=
˘Ćı=pŞćÌ¼ć=şÔÈŞœˇ=oÉÇìÅíáçåáëí=›¼WœÈ²¼ć=Žá∫=›×ÈŞćÈš⁄=˘Ćı=›¼WœÈ²¼ć=₣Òğ=˝−œ=EÖìáÇáåÖ=éêáåÅáéäÉF=ĆÈ_š=Ï
Ş=Ž›Ðğ=ëóëíÉãJÏ˝˚=¾œğ¾œÈ¼=Ï¼œžœ=ŞœŞć=þœ¼ć=ëáãéäÉëí=ìåáíë=Û¹ÁŞć²=˝È¼ć=≥Äó=êÉÇìÅáåÖ=íÜÉ=ëóëíÉã=
íç=áíë=ëáãéäÉëí=é~êíëF⁄=ÏšaÈÐ=Ï×˚Şćœ=ÛÔİC›ğ=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=EÅçããçå=éÉçéäÉF=ŽÌ¼²¹œ¼ćÞ=˚=₣ŞÂœ×
œπ‘›þ•œ›¾₣„˛Ì=³È−¼ć=Ýı³¼ć=ÛœÈğœ˝ş√³œÈþ¼ć=Ž²Á=Û›þ=π‘ÈŞćœŽ²ÌŞć⁄=ØØ˛›dþ=›¼WœÈ²¼ć∞∞=é~ê~ÇáÖã=J˘¼ć=špþÈğ=Ï¾Í›þ˝=›¼
Wœ²=˚=İ›jÆ=π‘ÈŞćœˇJş√³›˝Âþ=π‘Ş„›jÆ›¼×Áœş₣ÒÈĆ¼ć=EéÜóëáÅ~ä=ëÅáÉåÅÉë=~åÇ=ÑçêÅÉJ~ééäáÅ~íáçåJçêáÉåíÉ
Ç=íÉÅÜåçäçÖáÅëF=π‘¾Òþ=Ýıá≈›þ=ŁÐÈğ˚=ŽÌ¼›¼WœÈ²¼ć=EäáÑÉ=ëÅáÉåÅÉëF=›¼˝œİ=¼ÁœĆþ=ĆŞć⁄=½Èğ=₣œ²¼₣„›jÆ¼ć=³
È−˚=¼œ¹œ=˘Èş=ŞœŞć⁄=
=



Ïş˝„ğœ›¼ćŽ‚₣=¼²œ₣=¹₣Â›²¼ćÈ³¨þœ=

Ï×¼Ì=ñşœ×=¼ćœŞć=
= ææææ=
ƒ¬œ¹Ì²=¾œ¼ćþ=Şœpœ=İ„≠=˝È¼ć›šğ=NVRM=şœÈğ=ˇÚĆÌþ=şÔ›¼¹œÈ²¼ć=ÝıÈs›İ˝œ=Û²„ŞœŞćÌ=ƒ¬œ¹Ì²I=şœ¼ÂÈ¾Í₣=ˇÞþœ›i~˝=ñŽœþi~Ì=¼ćœ«§
∂=›ĆÈşÈ¼=ÏŞ=¼ćœ«§∂=þœ¼ć=ş¼=²œˇ›¼ćÈ˝¼ć=Ž²Á=şœ₣œ›Ž˝=Û−ÂÎ²›þ˝=˘¼Ô=¼ćœŽÎ²›þ˝=²ÁœŞć=›²›õþ=˝¼ćÈ¼I=›Š∑iœ=›¼ª…œş=˚=¹₣ÂœŠœ¼ćÈ
Þ¼ć=ƒ¬œ¹Ì²þœ=ñ×œ²=˝¼ćÈ¼=˘¼Ô=Ûœo₣ŞÂœ×œ=˚=ŽœþÌŞć=˙˝ÁÈ˝=›²›õþ=˝¼ćœ¼ć=Ž²Á=ÏşÍïœþÚÈn¼ć=³−=Û²„ş¼ćÞ=˝¼ćÈ¼⁄=Ïş˝„ğœ›¼ćŽ
₣‚J˘¼ć=Ï˝œ²=˝−œ=þ˛²=şÔ›¼¹œÈ²=›šğ=²œ⁄=šœ›¼qİ=¼š¼ć=³¼ć=›¼Şćœ›ôøİþ₣=şÔ›¼¹œ²=şÔÈİœ¹È²¼ć=₣œ¹ÁÈ₣=Ïşœ¾œ›¼ć›²›Ð=≥şœ¼ÂÈ¾Í
₣nµJ¼ć=³¼ćĆı=ØÏş˝„ğœ¼ć∞=˘¼Ô=ØÏşœşÁœ›ğ¶∞=İë×„›Ð=Ž„ÈÜ=Ï×˚Şćœ=ĆÈŞćÈš⁄=›˝Å=Ï˝²=˘Ćı=şÔÈŞœŽ²=Ć∞ğ=þœ¼ć=Ï˝œ²=ˇ¦ĆÞÌŞć=›¼İ
×=¼Áœ˛Áœ=¼œ=¼jÆ¼Á=³œ˚Şćœ=ŞœŞć=²œ⁄=¼Çþ=³È¨=ñœ−›₣˝=ÝıÈs›İ˝œ¼ć=¼Áœ˛ÁœŞć=ñİœş²=˚=¹₣ÂŠœ¼ćÞ=ş√³È˝Â¼ć=˝−œ=¼ğœ=Ć∞ÈŞćÈš=
ŞÈ−«§¾œÈ¼=¥=šœ›¼qİ=¼š¼ć=³È¼ć=ØÈş˝„ğœ¼ć∞=İë›Ð¼ć=şÔŞ„›jÆ=ÝıÈs›İ˝œÈ˝=ş„ƒ³«§=Û−ÂÈ¼œ¹˝=Ï˝œ²=²þ„²þ¼ć=₣œpœ=›×Èþ=³œÈ¼ć=
›²=¼¼ćÔ=Û›¾Wþœ=¼ğÈš=Û¾œ›¼þ=˘˝=›¼ïœ›∑i¼ć=Û¼˝œİ=şÚ›«§=˝∞È¼ćÈš⁄=ØÈşœşÁœ›ğ¶∞=İë›Ð¼ć=Û²„ñÈ¼İ˚=ş₣œ∑i¼ćœğ=Û−ÂÎ²›þ
˝=Ûœ×ÈİÂ¼ć=Û²„ÈôøÈ˛=Ûƒ³«§=˘¼Ô=ÏŁœğœÈÐ=Ï−È˝=ÏˇÈš⁄=ÏŞ=ş₣ÈŞć=İë=×„›Ð=şÔ›¼¹œÈ²=şÔÈŞœ›Žþ=ĆÈŞćÈš=þœ¼ć=şÔÈˇ=¼þÂ₣œ²=˝œ
Èğ¼ć=›¼ª…=³›¼ć›ƒ∏›þ¼ć=þ„ğ²œ=˝¼ćÈğ=˙=şÔÈŞœŽÈ²¼ć=þÊ˝œğÌ²=Şœ›i~˝þœ=˚=×„Ò¼ćJ¾›¼ĞÁÊ¼Áœ³ÌJÝıÈsİÁĆÌ²þœĆı=ñ˝›Ðþ=ĆŞćI=›¼Èİ
Ğ=˝∞È¼ć=Ïşœ›¾ÈŞćÐ=¼ćœ›İŞćœ¼ć=›¼ğ„›äÈþ=˘¼Ô=³Ò¼ÂĆıÝıÈ¼ćœ³ÌŞć=Ï×İC›ğÈþ=ÏşœşÁœ›ğŽÈ₣¼ć=×Ò¼ć¼ƒ∏œ¼ć=›²›¼ćÈ˛⁄=ÛñÈŞćœŽ²ÌŞć=Û›þ›
¼ćjÆ=˘¼Ô=›¼ïœ›∑i=şÚ›«§˝œ¼ćÌ=¼∞Èğ=˙=İë×„›ÐÈ˝=¼ŽÂ²=˝¼ćœ¼ć=×œ¼Ì˚=˘È˝¼œÈ¼ć=ÛÈŞÍ›jÆ˝=þœ=₣È²=ĆŞć=²œ⁄ 
 
Ï×˛œ=Şœ˝I=ØÈş˝„ğœ¼ć∞=İë›Ð¼ć=şÔÈŞœŽ²=˝þÐœ=Û−Â¼Ć=¼œ=þœÊ³ŞÂ³ÒÞÂ=Ć∞Èþ=Ï³È¼ćÈš=Ûœ₣œÈ×¼ć=ŽœþÌŞć=ŽÌ¼È²⁄=
=
ØÈş˝„ğœ¼ć∞=İë›Ð=›¼È×İÌ=¾œĞœ=ğœ›Ð²=Seculum=Ï−È˝=Ï²˚Şćœ⁄=˛Ú«§ÌŞć=³›¼ć¾œĞœŞć=˘¼ć=Û−Â=Ć∞ğ=¥=Şœ=ŠœŠÂ=şÔpÆœ∑i=²Şć=¼œ=Şœ
Ž˝ÌŞć=²Şć=¥=Non-ecclesiastical=¼œ=Non religious=¼œ=Non-
Sacred=≥Û³›¼pµ=Profane=Ï¼ćœ₣œ²=˝Áœ−›ğ˝=ŠœÈŠÂ¼ć=¹₣ÂJŞœŽ˝È×¼ć=ï«§œŠœÈ¼ć=ĆıÝıÈ¼ćœÈ³¼ć=şœ¹œ¼ćÞ=₣œ²„Ğ=Ş˛²=ÝıÊ³Ì›ÜþI=›
˝î«§=˘¼Ô=Ćþœİœˇ¦∑ƒ=þ˛²=ŠœÈŠÂ¼ć=ñ¾œÈ¼¼ć=›¼≠Èu=şÔˇ›ðþ=ÛœÈàœğ²Ćı=¼ćœ«§∂ÌŞć=Ûœ×ÈİÂ¼ć=Ï¨Èp=Non-ecclesiastical 
(Secular)=Ïş˝„ğœ¼ć=¼ćœ«§∂›Š∑iœ¼ć=Ýı‹¼=ŁÐœŞć=Şœ=ñ−₣=›×È˝=ŞþÐœ=²œ=Ùª…¼ćJ›¼È¼ćœ¹Ì=›šğ=þœ¼ć=ŠœĆıÈþ=ÛÈ²˝=Ï¼İÌ=›šğ=ŠœŠÂ›¼È
¼ćœ¹Ì⁄=›İ¨œI=şœ›ĆþÁI=×İÂ²I=ş₣œŽ›Š∑iœŞć=˘Ćı=ŠœŠÂ›¼È¼ćœ¹Ì=₣œ²›ş˝þœ=ÏİĞœ¼›¹=Ùª…¼ćJ›²¼ćÈ³¨þœŞć=¼œ=Ùª…¼ć›¼È¼ćœ¹ÌþœŞć=ÝıjÌÞÂ=Ć
∞ÈŞć=ØSecular∞=İë›ÐÈ˝=˘˝›Ð=Ï¼ćaÈ²İaœ¹₣ÂÌ=₣›Ć₣œ=ñ×œ²=˝È¼ć⁄=ĆıþœğÌÈþ=Ï₣›˝ŞćœÈ¾›ôøĆı=ñ−₣=¼ćœŽ²Ì›þÈ˝=¹₣Â=¼œ=²Ì›þİœÈƒ~¼ć
=Ûœ²„ˇþÁ=Ï−È˝=₣„jÆ=˝¼ćœ=ñŞćœş=³œ²⁄=Ïş˝„ğœ¼ć=¼œ=¹₣ÂĆÌ²=¼ćœ«§∂²Ì›þ¼ć=Žá∫=˘¾œÈ¼Ćı=ĆŞć=ĆıÝıÈ¼ćœÈ³⁄=›˝Å=˘Ćı=ØÈş˝„ğœ¼ć∞=¼ćœ«§∂²
Ì›þ=ş„ƒ³«§=˘˝=Û¼Şć¼=Ï³Èþ=ş₣Şć=›²ÈŞć›šğ=¼r₣„˛Ì=ÛœÈàœğ²=ş₣Úu=ñœŞć=×„Ćıİþœ›¹˝=¼š¼ć⁄=Ïş˝„ğœ¼ć=¼ćœ«§∂×İÂ=Û²„ŞœŞćÌ=₣œ²„ĞĆı
=ş₣œŽ=˚=¼ćœ«§∂=ˇÈÜ=þ„ÈğÈš=þœÈ×¼ć=ş„˛=İœ›∑i=›²¼ćœ³jœ=˚=Žœˇ›þ˝=Ýıá≈›þ¼ć=Ž²ÁI=ş₣œŽÈ˝=¹œ¼ćÞ=˝∞È¼ć=¼ćœÈ˛=¹₣Â=²Şć=¥=₣œ²„Ğ
=¼ć›Šþ=›¼›¹›¼¹œ²=˚=²Ì›þ=¥=Ùª…È¼ć¼ć=Û›∑ƒnĆı=Û²œ¼İÁ˝I=ÛÈŞÍ›jÆ˝⁄=›Š∑iœ¼ć=³−=Ş„›jÆ¼ć=³−I=Ş„›jÆ¼ć=³−=›¼WœÈ²¼ć=³−I=›¼WœÈ
²¼ć=³−Ćı=˝ğÁœÈÞ¼ć=³−I=›Š∑iœ=˝¼ćÈþ=ş¨₣I=ş₣∑ƒ=ŽÌ¼ŽˇÈþ¼ć=₣È¹Á=˘˝₣œp=₣œ²„Ğ⁄=₣œ²„ĞĆı=ş¼I=ş„þ¼ćœÔ=Ùª…¼ć=¼œ=¹₣Â=ÛñœşÔ›ˇ
˝I=Ïş˝„ğœ¼ć=›Š∑iœ¼ć=˘Ćı=Ć∞ğ=₣Òğ₣i~I=˘Ćı=Ć∞ğ=›¾›j⁄=¼œÇ=›¼Wœ²›¾›j˝=˘Ćı=¼ćœ«§∂œ×İÂI=¹₣ÂÈ˝›Ñ˝=şÔŁĞÂ=Ş„u=˛„È²œ˛„²ÌJĆıþÁœ›×
¼ć=³›¼ćÈñ›¨Èþ=˘˝Èİœ=¾œˇĆı=ˇ¦ĆÞÌŞć⁄=›˝Å=ÛœŽ=›¼Wœ²=ñŞ„›jÆ¼ć=Û›þ={åþ=˘¼Ô=Û¾œ›¼þ=Ýıá≈›þ¼ć=Ş„Èˇ˚=¹₣Â=›²ÈŞć=şÔŁœþI=›
¼ÈİĞ=›¼ÈİĞ=¹È₣Â¼ć=Û¹ÌÈ²=ş₣ˇ¦=›¼ª…È˝=Ûœ²œ¼ć=ñœ›þ•œ›²˝=ş„È˝ÍİğÌ=ñŞćœşI=¼ćjÆ¨ŞćÌ=ñŞćœş˚=˘˛È²œ=›¼×Á₣œ²=Ï˝²’=þœĆ∞Èğ
=›˝=Ïş˝„ğœ¼ć=¼ćœ«§∂›Š∑iœŞć=Û−¼œ=þœ¼ć=¼ćH³œŞćÞ=ñŞćœÈş=Ï˝œ²=×„¼Âğ=›×˝=Ï−È˝=ÏˇÈš’=˘=ñªΩ›Ð=ÛœŽ=˛„¼Ćı=C≠n³ÒÞÂ=˘¼Ô=›¼ª…¼Áœ
³Ì=¼Áœ³˝=ˇÈ¼ĞÞœ¼ć=›¼ĞŞć=Ć˚Şćœ=Ýı›ŠÊ⁄=˘∞˝−œ=ñœŞć=Û²ƒ¬Ì˝œŞÂ=ÏŞ=Ïş˝„ğœ¼ć=¼ćœ«§∂›Š∑iœ¼ć=Ýı‹È¼¼ć=³−=›šğ=ş›ð˝=›˝Å=Ïş=›Š∑iœ
¼ć=¼œ∑ƒ¼œŞć²=˘¼Ô=¼Áœ³˝Ì˝¼ćÞ=ñ›pÆŞćœŞć=›¼¼þÂÈ²¼ć=Ćı›þĆœÈş=₣œ²¼=ñŽœ›þ¼ć=₣œ²›ş˝þœ¼ć=¼þÂ₣œ²=Û¼ƒ∏œÈ²¼ć=¹₣Â=˚=Ùª…¼ć›Š∑iœ¼ć=
ñ¾œÈ¼¼ć=₣œpœ¼ć=₣ÒğÁœŞćÞ=ĆŞć=›²=›ð˝=₣þ⁄=ÏŞ=‰¹ŞÂÁ=˘¼Ô=‰ƒ∏ÈŞÂÁ¼ć=şœÈ−=₣œ²„ÈĞ¼ć=Û∑iÈğÂœÈ˝=›¼πø¼=ŁÐœÈ²œ¼ć=×¼ć˝œ¼ć=›šğ=þœ=Ć∞È
þ=³œÈ¼ć=›²⁄=₣œ²¼ñŽœ›þ¼ć=Ýı³¼ć=¹₣Â=˚=Ùª…È¼ć¼ć=ñ¾œÈ¼¼ć=˝−œ=›Š∑iœ=˝∞È¼ćĆı=şó¼þÓ=L²ğ˝I=¾ğ‚ÈÐŞćœ¼ćI=₣ÈŒÐƒ„∆I=›Ý=˘ğœ₣¼œÐÂI=
≠Èİœ=ñ₣„È˛¼ćœ=¹₣ÂĆÌ²þœ¼ć=ŠœĆıÈþ=³¼ć₣¹₣Âş›ĆĞ„ºþœ¼ć=Ýı³¼ć=ÏŽœ¼ć=›×ÈŞć›šÈğ²⁄=ƒ¬ŞćÔ=Ïğ›²²˚=₣œDÂÌŞć=Ûœ×İÂ=ˇ¦ĆÞ=˚=þœ¼ć=¼ćH³œ
ŞćÈÞ¼ć=×œ›Şćn=›²ÈŞć˚=¼œ∑ƒ¼þœ¼ć=›¼ŠœÈ¼ć=Ïş˝„ğœ¼ć=¼œ=¹₣ÂĆÌ²þœ¼ć=ñ¼jÆœ=Ć²=›²=Û∑iþÓ=þaœ¼ć=NVMR=şœÈğ¼ć=¼jÆÈ¼Á=þœĆı=₣È²=ĆŞć
⁄=¼ćœ›İŞćœŞć=ŽœÈ¼ć¼ć=˝œÈš=›¼πø¼ÌÈ×¼ć=Ï³İ=˝¼ćœ=×œ¼ÌC›ğ¼ć=ñşÈL=Ïğ›²²=›ğÈ˛›šÈğ²=±=The State must not concern 
itself with religion; religious Societies must not be connected with the State powers. Every one 
should be absolutely free to profess whatever religion he prefers or recognise no religion ………. 
There must be no discrimination whatever in the rights of citizens on religious grounds ……… no 
state grants must be made to ecclesiastic and religious Societies which must become absolutely 



independent, voluntary associations of like minded 
citizens.≤=›¼πøÈ¼œj¼ć=¼ćœ›İŞćœŞć=Ïğ›²È²¼ć=₣Úþ„Á¼ć=ÛœÈˇĆı=¹₣Â=¼œ=¹₣ÂœŠ¼ćÞJş√¬ÖÌŞć=›¼›¹›²ÈĞÈ¹¼ć=³›¼ć˝œðœÈ₣œ=‰þ¼ćÌ=Ć∞ÈŞć=›ˇÈŞć›
šğ⁄=›²¼ć†„İ=Ûœ›¹³þÁ=ƒ∏œ³È²¼ć=³¼ć=¶Áœ›ğÈ²¼ć=›²È×ÂÈİ=NVOV=şœÈğ=ˇ›ðþ=Ć∞ğ=ØThe League of militants 
Godless.∞=Ùª…¼ćĆÌ²þœ=ñŠœÈ¼ć¼ć=Ž²Á=Ïƒøœˇœ²=Šœğ„=Ć∞ğ=ØThe fight for godlessness is a fight for 
socialism.∞=›˝Å=¼ćœ«§∂ÌŞć=›¼³„ğ=ÝıÈ×Áœˇ=−œ˝œ=şÈjt˚=›¼›¾á≈=∑ƒÈ¼ć¼ć=₣œ²„ÈĞ¼ć=˘₣²=›˝=×ğÌŞć=Ýı_Š=∑ƒÈ¼ć¼ć=₣œ²„ÈĞ¼ć=₣È²¼ć=ˇ¾Ì¼ć=
Ï−È˝=¹È₣Â¼ć=Û›∑ƒn=₣„Èš=Ïˇğ=¥=˘₣²Ðœ=Ć∞ğ=²œ⁄=›wþÌŞć=₣ĆœŞ„Èu=Ž›ÜÈŞć=³Üœ¼ć=şÔÈˇ=şÔÈˇĆı=¼r=›²›àþI=ş₣œÈğœ›Šþ=ŽœþÌŞć
þœ¼œ×=þ−œ=ƒ¬È×İ¾›jÆÈ˝=ƒ∏œ²=›×Èþ=Ć∞ğ=˘¼Ô=¹È₣Â¼ć=›¼≠Èu=şÔˇ¦œÈ₣¼ć=˝Èðœ¼ćþœÈ˝=ÛÈ²˝œÔÈİ=›İ›−ğ=˝¼ćÈþ=Ć∞ğ⁄=Û−ÂœÊ=˘þ=
þœÜœþœ›Ü=¹₣Â›¼ĆÌ²=¼Ç›¼Wœ²›²¾Â¼ć=ş₣œŽ=ˇð²=˝¼ćœ=ŞœÈ¼=²œ=¥=˘=şþÁ=ñ˝›Ðþ=Ć∞ğ=˘¼Ô=Ć∞Èþ=−œ˝Èğœ⁄=NVRP=şœÈğ¼ć=Ï₣
=₣œÈş=Û−ÂœÊ=¶Áœ›ğÈ²¼ć=₣Úþ„Á¼ć=˝ÈŞć˝=₣œÈş¼ć=₣È¹Á=˝^¼ć=₣œDÂ¼œ×ÌÈ×¼ć=ñ¼jÆœ=Ïşğ›³²≥komosomol=J˘¼ć=ñ−₣=ÏşÈpÆÐœ¼ćÌµ=
Žœ²œ²‚=›×Èğ²=±=War against religious prejudice is an integral part of the fight for the communist 
education of the working class, for the education of active and conscientious builders of 
communism free of any and all links to the past.≤=ĞœÈÐ¼ć=×İÈ˝=Ï×˛œ=Ïˇğ=Øfight for 
godlessness∞=Û›þ={åþ=¨ÌŞć₣œ²=³›¼ćşÔ˛Áœ²=¼ğÈš=›İèÈ×¼ć=₣È¹Á=SM=BÏ˝=ŠœŠÂ=Ø¼Áœ³‚=ÐœĆıŽ‚∞=˝È¼ćÈš=¥=NR=B›¼¼œĆ=˘¼
Ô=PM=B₣Úþ„ÁJÛ²„•œ²=ŠœŠÂ=₣ÈþœĆı=ş√³á≈=˝¼ćœ=Ć∞ÈŞćÈš⁄=˝^¼ć³i∏Ì¼ćœ=þ−Á=Ï³ğ=¹₣Â=˚=Ùª…¼ć=›¼ª…œşÌÈ×¼ć=TM=BĆı=Š›ôøİ=¼ÈŞćœÈşœ¹
qÂI=Ï₣œÐ=Ž²şÔ˛Áœ¼ć=S=BÏŞ=₣›Ćğœ¼ćœ=þœÈ×¼ć=TMBÙª…¼ć›¼ª…œşÌ⁄=İþ=ÏŠ«§œ=şÈjt˚=³œ›¼ć¼œ›¼ć˝=∑ƒ¼ć=Ï−È˝=¹₣ÂœŠœ¼ćÞÈ˝=¹₣Â=›¼ª…œş
È˝=ĆðœÈ²œ=Ïˇğ=²œ⁄=Ûœ¼ć=ÛœŽ=¿øœş²∑ƒI=Ï³¼ćÎƒ~Ćı˝œ=Ï³›¼ćÈŞć=˘Èş=Ï¾ÈL=Şœ˚Şćœ=Ïşœ›¾ÈŞćÐ=ĆıÝı›²ŞćÈ²¼ć=¼ćœ›İŞćœÈþ=¹₣Â=›½È¼ć=˘È
şÈš=›¼³„ğ¾œÈ¼=Ïğ›²²ˇ¦œÝ‚=İĆÈ¼ć¼ć=²œ₣=Ć∞ÈŞćÈš=ÈşhÐ=›³ÐœşÂ¼œˇÂ⁄ 
 
Ïş˝„ğœ¼ć=¼œ=¹₣ÂĆÌ²þœJ×İÂÈ²¼ć=˘Ćı=˙›þĆœ›ş˝=³›¼ćÞ›þ=ñþÁ¨=˝∞È¼ć˚=Ï˝²=ØÈş˝„ğœ¼ć∞=İë›Ð=¾œ¼ćþÌŞć=şÔ›¼¹œÈ²=ý„È˝=³ÜÈğœ=
¥=˘›Ð=ÛœõÈŞÂ¼ć=›¼ĞŞć⁄=³›dþ=Ï²Ć≠=šœÜœ=Ûœ₣œÈ×¼ć=şÔ›¼¹œ²=ñÈÞþœ¼ćœ=Ï˝ÝıĆı=ØÈş˝„ğœ¼ć∞=İë›ÐÈ˝=Ûœ₣ğĆı=Ï×²›²=¥=şÔ›¼
¹œÈ²¼ć=Ûœ›×=ÝıÈs›İ˝œŞć=ƒ³«§=ĆÈŞćĆı=ÛœÈš⁄=¼Çþ³È¨=¹₣Â›²¼ćÈ³¨þœ=¼œ=³¼ć¹₣Âş›ĆĞ„ºþœ¼ć=˝−œĆı=ñ˝œ¼ćœ∑iÈ¼ć=ƒ∏œ²=Ï³ÈŞć›šğ⁄=
Ï²ÈĆ≠¼ć=Û›¾ğœĞ=³Ò¼ćÈÞ¼ć=Ž²ÁĆı=Û−¼œ=¼ćœŽÎ²›þ˝=›ĆÈş¼›²È˝İ=Ï₣œþœÈ¼˝=₣œDÂ¼œ×ÌÈ×¼ć=˛„İÌ=˝¼ćœ¼ć=Ž²ÁĆı=˘¼Ô=ÏşĆı=şÈL=þ
−œ˝›−þ=ñˇ›þİÌğþœ=þ„Èğ=¹¼ćÈþĆı=ñœjÆ²=ñ¹œ²₣i~Ì=Ćı›à¼ćœ=ˇœÖÌ=şÔ›¼¹œÈ²¼ć=QOJþ₣=şÔÈİœ¹²=Ł›ÐÈŞć=ØÈş˝„ğœ¼ć∞=İë›Ð=ý„›˝
ÈŞć=›šÈğ²=›˝²œ=þœ=Û¼İÁĆı=ŠŠÂœ¼ć=×œ¼Ì=¼ćœ˛Èþ=³œÈ¼ć⁄ 
 
şÔ›¼¹œ²=ñÈÞþœÈ×¼ć=₣È¹Á=˘˝₣œp=³›dþ=Ï²Ć≠=šœÜœ=Ûœ¼ć=ş¼œĆı=ÝıÈs›İ˝œŞć=ş›á≈È¼›İþ=ñ›þöå›þ¼ć=₣È¹ÁĆı=¼ćœÈ«§∂¼ć=¹₣Â›²¼ćÈ³
¨þœ=˚=ş›ĆĞ„ºþœÈ˝=C≠n=›×ÈŞć›šÈğ²=¥=Û¼œ∑ƒ¼=¼∞ÈğĆı=şó¼þ=¹₣ÂĆÌ²þœ=¼œ=Ïş˝„ğœ›¼ćŽ‚₣È˝=C≠n=Ï×²=›²⁄=QOJþ₣=şÔÈİœ
¹È²=ØÈş˝„ğœ¼ć∞=İë›Ð=ÏŞœˇ=˝¼ćœ¼ć=³¼ć=¹₣Â›²¼ćÈ³¨þœ=¹₣Âş›ĆĞ„ºþœ=˘¼Ô=¹₣ÂĆÌ²þœ¼ć=˘˝=›¼›Šp=ş₣œÈ¼İ=¼ćœŽÎ²›þ˝=Ï²þœÈ×¼ć=
ĆœÈþ=şÔ›¼¹œ²È˝=Ćı_šœ₣þ=¾œĞÁñ×œ²=˝¼ćœ¼ć=˘˝=Ûƒ~=þ„Èğ=›×ğ⁄=şÔ›¼¹œÈ²¼ć=Û∑i›²Â›Ćþ=¼jÆÈ¼Á¼ć=şÔÈˇ=şÔˇ›þĆÌ²=şœ₣\şÁJĆÌ
²=¼r=ŁÐ²œ=ŁÐÈþ=ğœˇÈğœ⁄=¾œ¼ćþÌŞć=³›¼ćÈñ›¨þ=˘Ćı¼œ¼ć=ñœşÔ›ˇ˝þœ¼ć=₣È¹Á=˘Èş=ŞœÈ_š⁄ 
 
NVQV=şœÈğ=¼œ¼›¼ć=₣ş›ŽÈ×=¼ćœ₣ğœğœ¼ć=₣Ò›jÂ¼ć=Û²„ñÈ¼İI=Ïşœ₣²œ−=₣›àÈ¼ć¼ć=wœ¼ć=Ýı×‚ŁœÐÈ²=¼ćœ«§∂ÌŞć=ñ¹œ²È×¼ć=şÔŞ„›jÆI=›Ćà„=Ï
˝œÝ›¼ğ=³œİ=¥=¼ćœ«§∂ÌŞć=ƒ¬œ−ÂÈ˝=ÝıÈ³¨œ=˝∞È¼ć=¥=ÛœĆıÈ²¼ć=şœ₣ÁÈ˝=Û−ÂĆÌ²=˝∞È¼ć=þ„Èğ=₣„şğÌ₣=³œÈşÂœ²Áœğ=ğ∞J˘¼ć=şÔ¼ć¨Þ=
¥=İœĆ¼œ²„=₣œ₣ğœŞć=ş„ñÌ₣=Ï˝œÈÐÂ¼ć=¼ćœŞćÈ˝=¼ćœŽÎ²›þ˝=ƒ¬œÈ−Â=¼œ²Šœğ=˝¼ćœ=¥=˘∞ş¼Ćı=Ïş˝„ğœ›¼ćŽÈ₣¼ć=²œÈ₣I=¹₣Â›²¼ćÈ³¨þœ¼ć
=²œÈ₣=›wŠœ›¼ćþœ=₣œp⁄=›¼›¾á≈=¹È₣Â¼ć=›¼›¾á≈=Û²„İœş²=¼ćÌ›þ=²Ì›þ=−œ˝Èþ=³œÈ¼ć=›˝Å=¼ćœÈ«§∂¼ć=şœ›¼Â˝=Ûˇ¦ˇ›þ=˚=˝ğÁœÈÞ¼ć=ƒ¬œÈ−Â=
Ï˝œ²=¹È₣Â¼ć=Ï˝œ²=ñ›þ¼Ö˝þœ=₣œ²œ=ĆÈ¼=²œ=˘ÐœĆı=¹₣Â›²¼ćÈ³¨þœI=¼ćœ«§∂=˘Ćı=ÛÈ−ÂĆı=¹È₣Â¼ć=ˆÈuÂ=−œ˝È¼I=¼ćœ«§∂ÌŞć=³›¼ćŠŞćÐœĆı=₣„˛Á=
ĆÈ¼=¥=¹₣ÂÌŞć=³›¼ćŠŞć=ĆÈ¼=ÏˇÍÞ⁄=›˝Å=˛„¼Ćı=×„Ó˛=˘¼Ô=³›¼ćþœÈ³¼ć=›¼ĞŞć=˘¼Ô=ÝıÈwÈˇ¼ć=›¼ĞŞć˚=˘Ćı=ÏŞ=¾œ¼ćþÌŞć=²œˇ›¼ćÈ˝¼ć=˘
˝›Ð=ÛÔİ=ñ−₣=³›¼ćŠŞć=›ĆÈşÈ¼=¹₣ÂÈ˝Ćı=₣„˛Á=₣È²=˝È¼ć=¥=¾œ¼ćþÌŞćþœÈ˝=ÏˇÍÞ=₣È²=˝È¼ć⁄=˘›Ð=¹₣Â›²¼ćÈ³¨=¼ćœÈ«§∂¼ć=₣ÒÈğ=˝„ðœ¼ćœ
ŁœÈþ¼ć=þ„ğÁI=˝œ¼ćÞ=ñ−₣=ÛÔÈİ¼ć=şœÈ−=›wþÌŞć=ÛÔÈİ¼ć=şÔŁœþ=Û›²¼œŞÂ⁄=¾œ¼ćþÌŞć=Ýı³₣ĆœÈ×Èİ=ñ¼Ć₣œ²=şÔŁÈĞÂ¼ć=₣Òğ=˝œ¼ćÞ=˘
ÐœĆı⁄=›˝Å=¼ćœŽÎ²›þ˝=Ï²þœÈ×¼ć=˘=¼Áœ³œÈ¼ć=Ï˝œ²=₣œ−œ¼Áœ−œ=Ï²Ćı=¥=˘¼Ô=¾œ¼ćÈþ¼ć=¼ćœ«§∂ÌŞć=³›¼ćŠŞćÈ˝=˘ÐœĆı=Ûœ¼‚šœ=˝È¼ć=›×È_
š=Ûœ¼ć=˘Ćı=ÛœÈğœJÛaœ¹œ¼ćÌÈ˝Ćı=¼ćœŽÎ²›þ˝=ƒ¬œÈ−Â=¼Á¼ĆœÈ¼ć=Ûœˇ¦ĆÌ=¼ćœŽÎ²›þ˝=Ï²þœ¼ćœ⁄=¼ćœŽÎ²›þ˝=¨₣þœ=×˛Èğ¼ć=ƒ¬œÈ−Â=›˝š„=
¼ćœŽÎ²›þ˝=×ğ=þ−œ=Ï²þœ=˝˛È²œ=Ïş˝„ğœ›¼ćŽ₣È˝=þ„Èğ=¹È¼ć=˝˛È²œ=¼œ=¹₣Â›²¼ćÈ³¨þœ¼ć=¹ÒÈŞćœ=þ„Èğ=›²¼ć¼›_šá≈¾œÈ¼=şÔ˛Áœˇ›¼ć
•=₣œ²„ÈĞ¼ć=Ûœİœ=Ûœ˝œÿœ=¾œ¼œÈ¼ˇÈ˝=þ„_š=˝∞È¼ć=şÔ˛ÁœğŁ„È×¼ć=¹₣ÂÌŞć=Ýıˇ¦þœÈ˝=³È¼ćœ¨¾œÈ¼=ñÈ¼ćœŠ²œ=›×Èþ=−œ˝Èğœ=¥=¼ćœÈ«§∂
¼ć=şœ¹œ¼ćÞ=ƒ¬œ−ÂÈ˝=¼›ğ=›×ÈŞć˚=˘˝œŽ=ŠğÈþ=−œ˝Èğœ⁄=şÔ˛Áœ=ˇ›¼ć•=₣œ²„ĞŽ²=Ï×È˛Èš=ÝıÈwÈˇ¼ć=şÔÈˇI=˝Ì=¾œÈ¼=³›õ₣¼ÈL=˘¼Ô
=Û²Áœ²Á=şÌ₣œ∑i=¼ćœŽÁC›ğÈþ˚=¼›Ć¼ćœˇþ=₣„şğÌ₣¼ćœ=¼ćœÈŽÁ¼ć=Ž²›ŠÈp¼ć=Š›¼ćp=³œÈ™=›×ÈŞćÈšI=›×È_šI=›¼ÈİĞ=˝È¼ć=Ûœşœ₣I=›p³„¼ćœ



=˚=³›õ₣¼ÈL¼ć=Û¼ƒ∏œ=¾Şćœ¼Ć⁄=¼›Ć¼ćœˇþ=₣„şğÌ₣¼ćœ=ÏŞ=è¹„₣œp=Û−ÂÎ²›þ˝=˝œ¼ćÈÞĆı=˘˛œÈ²=ý„˝Èþ=¼œ¹Á=Ć∞ÈŞćÈš=˘₣²=ş¼ćğÌ˝Ú
þ=¼Áœ˛Áœ=ÏŞ=ñÈŞœŽÁ=²Şć=³›¼ć˝›®þ=¾œÈ¼=Ž²›Šp=³œ™œÈ²œ¼ć=¼Áœ³œ¼ć›Ð˚=ÛœÈš=Şœ¼ć=şÔÈˇ=³Áœ²=Ćıƒøœ›₣˝=ŽˇÈþ¼ć=¼ÚĆj¼ć=ƒ¬œ−Â=
˘¼Ô=‰¼¼ćÌ=³œ›˝∑ƒœÈ²¼ć=˝ÒÐ=Û›¾ş›Ö˚=Ž›Üþ=¥=˘›Ð=˘˝›Ð=›²₣Â₣=˘¼Ô=Û›þ=¼œ∑ƒ¼=şþÁ⁄=Ûœ₣œÈ×¼ć=şœ₣œ›Ž˝=Û−ÂÎ²›þ˝=˘¼Ô=
¼ćœŽÎ²›þ˝=›²¼ćœ³jœ=ÛœŽ=ŠÁœÈğÈ\¼ć=ş√∫„˛Ì²=Ć∞ÈŞćÈš⁄=˘Ćı=¼ć˝₣=˘˝Ðœ=³›¼ć›ƒ∏›þÈþ˚=Ûœ₣œÈ×¼ć=¼ćœŽÎ²›þ˝=×ğC›ğ=¼œ›ğÈþ=₣
„˛=ˇa„ÈŽ=˘ş¼=²œ=Ï×˛œ¼ć=¾œ²=˝∞È¼ć=˘ÈşÈš=˘¼Ô=˘˛²˚=˝¼ćÈš⁄=˙=¹₣Â=›²¼ćÈ³¨þœ¼ć=²œÈ₣I=Ïş˝„ğœ›¼ćŽÈ₣¼ć=²œÈ₣=²œ=Ć∞Èğ=¼›Ć¼ć
œˇþ¼ćœ=Û›þ={åþ=Ï¼ćİ²=˝œÝÂ=Ï³ÈŞć=ƒ¬®œŞćœş=˘¼Ô=Û²œŞćœÈş=¾œ¼ćþÌŞć=²œˇ›¼ć˝n˚=ÛŽÂ²=˝¼ćÈþ=³œ¼ćÈšI=›²¼ÂœŠÈ²=ÛÔİ=ˇ¦ĆÞ=˝
¼ćÈš=›˝=˝È¼ć’=şÔ˛ÁœğŁ„JÏ¾œÐ=¼ÁœÔ˝=ˇÈÜ=Ïþœğœ¼ć=›×È˝=ğ¨Á=Ï¼ćÈ˛=¼ćœŽÎ²›þ˝=×ğC›ğ¼ć=˘Ćı=ÏŞ=›wŠœ›¼ćþœ=¹₣Â›²¼ćÈ³¨þœ=¼œ
=Ïş˝„ğœ›¼ćŽÈ₣¼ć=²œ₣œ¼ğÌ¼ć=ÛœÜœÈğ=þœ=şÔ˛Áœˇ›¼ć•=Ž²şœ¹œ¼ćÞ=ÛœŽ=pÆ₣İÓ=¼„žÈþ=Ï³È¼ćÈš=˘¼Ô=›²ÈŽ¼ćœĆı=þœ¼ć=ñ›þ˝œ¼ć=˝È
®=¼Á¼ƒ∏œ=›²Èþ=İ„≠=˝∞È¼ćÈš=þœÈ×¼ć=şÌ₣œ¼u=›Š∑iœ²„ŞœŞćÌ⁄ 
 
şÔ˛Áœˇ›¼ć•=₣œ²„ĞŽ²=Ï×È˛Èš=˝œªÌÈ¼ć=ğ¨=ğ¨=›Ćà„=³›dþ=ÝıÊ˛œþ=Ć∞ÈŞć=ÛœöŞć=›İ›¼È¼ć=¼œş=˝¼ćÈš=˘¼Ô=Ïş˝„ğœ›¼ćŽÈ₣¼ć=ƒ¬œÈ−Â
=¼ćœŽÎ²›þ˝=×ğC›ğ=›²›¼Â˝œ¼ć=Ï−È˝Èš=Ûœ¼œ¼ć=CŽ¼ćœÈÐ¼ć=şœ√ñ›þ˝=×œÔˇœŞć=ĆœŽœ¼ć=ĆœŽœ¼ć=₣„ş›ğ₣È×¼ć=ÛœöŞć=›İ›¼È¼ć=ÏŞÈþ=
Ć∞ÈŞćÈš=Ï×È˛=˙=¼ćœŽÎ²›þ˝=×ğC›ğĆı=Ïşœ_Šœ¼ć=Ć∞ÈŞćÈš=˙=Ïş˝„ğœ›¼ćŽ₣∞J¼ć=Ž²ÁĆı=¥=˝œªÌÈ¼ć=Ï¼Èš=Ï¼Èš=›Ćà„=ˇÞĆþÁœŞćI=₣›à
È¼ć¼ć=›Ćà„=³„È¼ćœ›ĆþÈ×¼ć=›İ¼ćÈªEÈ×=Şœ¼ćœ=›²¼Âœ˝=Ï−È˝ÈšI=Ïˇœ¹¼ćœŞć=˝¼ćÈş¼˝È×¼ć=³„›ÜÈŞć=₣œ¼ćœŞć=Şœ¼ćœ=›²›ğÂä=Ï−È˝Èš=¥=¼œÔ
ğœ=Ï×Èİ=ĆœŽœ¼ć=ĆœŽœ¼ć=₣œJÏ¼œÈ²¼ćœ=ğ„›|þœ=˚=¹›ĞÂþœ=ĆÈ_š=ÏŽÈ²˚=Şœ¼ćœ=ƒ¬šà=ŽÌ¼²=Şœ³²=˝∞¼ćÈš=ØÈş˝„ğœ›¼ćŽÈ₣¼ć∞=ƒ¬œÈ−Â=þœ
¼ćœĆı=Ûœ¼œ¼ć=₣œ›˝Â²=Ï¼œ₣œŞć=›¼¹q∑ƒ=Ûœ½ˇœ²È×¼ć=Ž²Á=ñ›þ¼œ×=›₣›šğ=˝¼ćÈšI=CŽ¼ćœÈÐ¼ć=ŁÐ²œ¼ğÌ¼ć=Ž²Á=ñ›þ¼œÈ×¼ć=žÜ=þ„ğÈ
š=¥=˘C›ğ=›˝=ÛþÁ∑i=×Ú›«§˝Ð„=²Şć’=CŽ¼ćœÈÐ=²œ›˝=Ø¼ćœ«§∂ÌŞć=şi~œş∞=ŠğÈš⁄=›¼Ž²=Ïşþ„Èþ=Ûœ²à₣œˇÂÌJşá≈ÁœşÌÈ×¼ć=³„›ÜÈŞć=₣œ¼ć
œJ²œ²„È¼ć¼ć=ĆþÁœI=ÏšœÐ=Ûœłœ›¼ćŞćœ¼ć=ĆþÁœ˝œd=¥=˘¼ć˝₣=ÛœÈ¼ćœ=ÛœÈ¼ćœ=ŁÐ²œJ˘C›ğ=›˝=Øñˇ›þİÌğ=şi~œş∞=¼Èğ=Ýı³È¾œˇÁ’=Ïş
˝„ğœ›¼ćŽ₣I=¹₣Â›²¼ćÈ³¨þœ¼ć=˚=₣œ²¼þœÈ¼œÈ¹¼ć=˘Ćı=ş¼=Ø²Á>œ¼ćJŽ²˝∞=Ýı×œĆ¼ćÞ=¼ÚĆj¼ć=Ž²ş₣œÈŽ¼ć=‰¹ÈŞÂ¼ć=¼aœ¹=Ï¾Èł=›×ÈŞćÈš
⁄=NVVO=şœÈğ¼ć=¼œ¼›¼ć=₣ş›ŽÈ×¼ć=¹qÔş=şœ¹²=˘¼Ô=OMMO=şœÈğ¼ć=CŽ¼ćœÈÐ¼ć=×œÔˇœ¼ć=Š›¼ćp=þœ¼ć=ÝıÈwˇŽ²˝=³›¼ćÞœ₣⁄=ƒ¬œ−ÂœÈ
Ö=›¼˝Úþ=Ø¹₣Â›²¼ćÈ³¨þœI=Ïş˝„ğœ›¼ćŽ₣‚=˘¼Ô=₣œ²¼þœÈ¼œ¹∞=Ï−È˝=şœ¹œ¼ćÞ=₣œ²„Ğ=›²«∆Ú›þ=Ï³Èþ=ŠœĆıÈš=þœ¼ć=∑ƒÈ¼ć¼ć=¾œ¼²œ›Š∑iœ=Û
²„ŞœŞćÌ⁄ 
 
›˝Å=Ï˝²=˘₣²=Ć∞ğ’=Ûœ₣¼ćœ=›˝=ØÏş˝„ğœ›¼ćŽ₣∞=Û²„ş¼ćÞ=˝¼ćœ¼ć=ÛÈŞœˇÁ’=¹₣Â›²¼ćÈ³¨þœ¼ć=₣œÈ²=¼„žÈþ=›˝=Û³œ¼ćˇ’ 
 
ÛœşÈğ=˛„¼=¾œğ=˝∞È¼ć=›¼ÈªøĞÞ=˝¼ćÈğ=›şuœÈ∑i=Ûœşœ=ŞœŞć=ÏŞ=Ûœ₣œÈ×¼ć=Ï×Èİ=Ž²ŽÌ¼È²¼ć=Ø¹₣ÂĆÌ²þœ∞=¼œ=ØÏş˝„ğœ›¼ćŽ₣∞=˘È˝¼
œÈ¼ćĆı=ÛñÈŞœŽÁ=¥=¹₣Â›²¼ćÈ³¨þœ=¼œ=³¼ć¹₣Âş›ĆĞ„ºþœ¼ć=þ¼„˚=˘˝Ðœ=ÛœÈ¼×²=ÛœÈš⁄=Ïş˝„ğœ›¼ćŽ₣=¼œ=¹₣ÂĆÌ²þœ=ÛñÈŞœŽÁ=¥
=þœ¼ć=˝œ¼ćÞ=˘›ÐÈ˝=˝Ú›p₣¾œÈ¼=˘¼Ô=Û²„³Ş„jÆ=ş₣ÈŞć=şÔ›¼¹œÈ²=Ïýœ˝œÈ²œ=ĆÈŞćÈš=è¹„₣œp=ĆıÝıÈ¼ćœ³ÌŞć=Ïş˝„ğœ¼ć=¼ćœ«§∂œ×İÂÈ˝=ñˇ
›þİÌğþœ¼ć=ñþÌ˝=›ĆÈşÈ¼=şœ₣È²=Ï¼ćÈ˛⁄=ĆıÝıÈ¼ćœÈ³=ş„×ÌŁÂ=×„Ćı=İþ˝=¹È¼ć=Ïş˝„ğœ›¼ćŽ₣J˘¼ć=ÛœÈàœğ²=Š∞ÈğÈš=¼r=Ýılœ²³þ²=
Û›þpÆ₣=˝È¼ć=˘¼ć=Ş−œ−Âþœ=Ž²şœ¹œ¼ćÞ=ƒ¬Ì˝œ¼ć=˝∞È¼ćÈš⁄=˘Ćı=ƒ¬Ì˝Ú›þ¼ć=Û²„˝Òğ=˘˝Ðœ=¼œþœ¼¼ćÞ˚=›šğ⁄=Ïş›Ð=Ć∞ğ=Ïş˛œÈ²¼ć=ŽÌ
¼²ŠŞÂœ=ÛÈ²˝œÔÈİ=¼Ç›¼Wœ²=Ûœ¹œ›¼ćþ⁄=›˝Å=Ûœ₣œÈ×¼ć=Ï×Èİ¼ć=ŽÌ¼²ŠŞÂœ=ñ¹œ²þÓ=Ûœ¹Áœo›¼Wœ²=¼œ=×İÂ²=Ûœ¹œ›¼ćþ=˘¼Ô=¼r=
ñœŠÌ²=˝œğ=Ï−È˝I=ÏŞ=˝œÈğ=ĆıÝıÈ¼ćœ³ÌŞć=ş¾Áþœ¼ć=Ýı‹¼Ćı=ŁÈÐ›²⁄=ş„þ¼ćœÔ=›İ®=›¼πøÈ¼¼ć=³¼ć=³œõœþÁ=›¼WœÈ²¼ć=Łœþ‚=˘Èş=³ÜÈğ
˚=ñœŞć=şœþ=ĆœŽœ¼ć=¼š¼ć=¹È¼ć=Û²„İÌ›ğþ=×İÂ²I=¾„ğ=ÏĆœ˝=Ûœ¼ć=›ð˝Ćı=ÏĆœ˝I=ĆðœÊ=˝È¼ć=İÒÈ²Á=›¼ğÌ²=Ć∞Èþ=³œÈ¼ć=²œ⁄=×ÌŁÂƒ∏œŞćÌ=Ï
Ş=ÛœÈàœğ²=Û²„İÌ›ğþ=×İÂ²È˝=³ŞÂÁœŞćpÆÈ₣=ñ›þƒ∏œ³²=˝¼ćÈþ=³œ¼ćÈþœ=Ïş=ÛœÈàœğ²Ćı=ĆŞć›²⁄=Ï²Ć≠¼ćĆı=ş₣˝œğÌ²=˘¼Ô=˘È×Èİ=
Ïş˝„ğœ¼ć=›Š∑iœ¼ć=ş¼ÂÈö•=ñ¼jÆœ=˘₣K=˘²K=¼ćœ˚=˘=ÛœÈàœğ²=˝¼ćÈþ=³œÈ¼ć²=›²=¥=şÌ›₣þ=¾œÈ¼=˝ÈŞć˝Ž²=›Š∑iœ›¼×‚È×¼ć=₣È¹ÁĆı=
˘Ðœ=şÌ›₣þ=›šğ⁄=ş„þ¼ćœÔ=Û›þ=₣„›«§È₣Şć=˝ÈŞć˝Ž²I=ÏŞ₣²=˘˝Ž²=Ï²Ć≠I=ŠœĆıÈğĆı=Ž²şœ¹œ¼ćÞ=˘¼Ô=ş¼=Ï²þœ¼ćœ=Ïş˝„ğœ¼ć=ĆÈŞć=
ŞœÈ¼²=þœÈþœ=ĆŞć=²œ⁄=Şœ¼ćœ=ØÏş˝„ğœ¼ć∞=ĆÈŞć=Şœ²=ş₣Şć=›¼ÈİÈĞ=þœ¼ćœ=ñ˝Úþ=ÛÈ−Â=˝þÐœ=Ïş˝„ğœ¼ć’=Èş˝„ğœ¼ć=˘˝=¼ćœŽÎ²›þ˝=×È
ğ¼ć=Ï²þœ=˘¼Ô=Ï×Èİ¼ć=ñ¹œ²₣i~Ì=ØİœĆ¼œ²„∞È×¼ć=ÏŠœÈ˛¼ć=Žğ=Ï₣œšœÈþ=³õœÊ³×=ĆÈğ²=Ï˝²’=Ïş˝„ğœ¼ć=Û³¼ć=˘˝=Øñˇ›þİÌğ∞=
¼ćœŽÎ²›þ˝=×ğ=›²¼ÂœŠÈ²¼ć=ş₣ÈŞć=¹₣Âş√ñ×œŞć=›¼ÈİÈĞ¼ć=ñ¹œÈ²¼ć=˝œÈš=›¾˛œ¼ćÌ=ĆŞć=Ï˝²’=ŞœÈ×¼ć=×İÂ²=þœÈ×¼ć=ñİœş²=×›¨Þ=¼Ô
Èˇ=Ø¼²›¼›¼∞¼ć=ÝıÊşÈ¼=Ï₣Èþ=˚Ïð²=Ï˝œ²‚=ØÏş˝„ğœ¼ć∞=Ûœ×ÈİÂ¼ć=þœÜ²œŞć’=¹È₣Â¼ć=›¼³á≈ˇœ₣Ìþœ=¼œ=ï«§œŠœ¼ć=Ï−È˝=₣„jÆ=Ć∞ÈŞć=ØÈş
˝„ğœ›¼ćŽÈ₣¼ć∞=¾dœ₣Ì¼ć=˛ãÈ¼ć=³Üœ=˘ÐœĆı=›˝=˝œ₣Á=›šğ’=˘=ÏŞ²=Û−¼œ=ÐÈ˝¼ć=ŽXœğœŞć=³œ›ğÈŞć=˘Èş=Ïþaþ„ğ=þğœŞć=¼œşÕ= 
 
˘Ćı=›¼˝Úþ=Ïş˝„ğœ›¼ćŽ₣=³¨³œþ³ÒÞÂ=¹₣Â›²¼ćÈ³¨þœ¼ć=Ž²ÁĆı=ƒ¬œ¹Ì²þœ¼ć=³aœŠ=×İ˝=³È¼ć˚=ŽœþÌŞć=şÔĆ›þ=Ï¼œ¹I=¾œ¼ćþÌŞćÈ¼œ¹=˘
˝=ñªΩ=›ŠÈĆÆ¼ć=ş√∫„˛Ì²⁄=›¼³„ğ=şÔ˛Áœˇ›¼ć•=›Ćà„=Ž²şœ¹œ¼ćÞ=˘¼Ô=₣„˛Á=şÔ˛Áœğ›Ł•=₣„şğÌ₣=Ž²şœ¹œ¼ćÞ=Ýı¾ÈŞćĆı=›¼³„ğ=¨›þ=˘¼



Ô=¨þ›ŠĆÆ=›²ÈŞć³œ¼ćƒ³›¼ć˝=Û›¼ª…œÈş¼ć=¼œþœ¼¼ćÞ=›²ÈŞć=ÛœŽ=₣„È˛œ₣„˛Ì⁄=ŽœþÌŞć=ƒ¬œÈ−Â=˘Ćı=Û¼ƒ∏œ¼ć=ş×−Â˝=³›¼ć¼þÂ²=×¼ć˝œ¼ćI=ñ›
þ˝œ¼ć=×¼ć˝œ¼ć=¥=×¼ć˝œ¼ć=³œ¼ćƒ³›¼ć˝=˝ğÁœÞ=˝œ₣²œŞć=Ýıw„u=Ć∞ÈŞć=¼œ∑ƒ¼=Û¼ƒ∏œ¼ć=ş›ð˝=₣ÒğÁœŞć²=˘¼Ô=þ×²„ŞœŞćÌ=³×È¨³=ˇ¦ĆÈÞ
¼ć=ş„ƒ∏=³›¼ćÈ¼İ=‰þ¼ćÌ=˝¼ćœ⁄=˘=˝œŽ=¼þÂ₣œÈ²=˝›ð²=›˝Å=Ûşó¼=²Şć⁄==
=
şÔ˛Áœˇ›¼ć•=›Ćà„È×¼ć=₣œ²›ş˝þœ=¼„žÈþ=ĆÈ¼=şÔ˛ÁœğŁ„=₣„ş›ğ₣È×¼ć=Û²Á›×È˝=şÔ˛ÁœğŁ„=₣„ş›ğ₣È×¼ć=›Š∑iœ¾œ¼²œ¼ć=şÌ₣œ¼uþœ=¼„ž
Èþ=ĆÈ¼=şÔ˛ÁœC≠=›Ćà„È×¼ć⁄=ş√³ÒÞÂ=Û¼œ›[þ=¾œÈ¼=¹₣ÂÌŞć=˝œ¼ćÈÞ=×œÔˇœ¼ć=₣œ¹ÁÈ₣=¾œ¼ćþ=¾œˇ=˝¼ćœ¼ć=Ž²Á=ÏŞ=Ï¼×²œÈ¼œ¹=›Ćà„È×
¼ć=ÛœÈš=˘¼Ô=þœ¼ć³È¼ć˚=¾œ¼ćÈþ=Ï−È˝=Şœ˚Şćœ=₣„ş›ğ₣È×¼ć=›×˝=Ï−È˝=ÏŞ=şĆÈŞœ›ˇþœ₣Òğ˝=ÛœŠ¼ćÞ=›Ćà„¼ćœ=ñþÁœİœ=˝È¼ć›šğ=þœ
=¼ćœŽÎ²›þ˝=×ğC›ğ¼ć=ƒ¬œ−ÂœÖ=ÛœŠ¼ćÈÞ=˚=Ć∑ƒÈ¨È³=˚=³œ›˝∑ƒœÈ²¼ć=ñÈ¼ćœŠ²œŞć=ÏŞ=¾œÈ¼=›¼³−ˇœ₣Ì=ĆÈŞćÈš=þœ¼ć=Û²„¹œ¼²=˝¼ćÈþ
=ĆÈ¼=¾œ¼ćþÌŞć=₣„ş›ğ₣=ş₣œŽÈ˝I=Û³¼ć›×È˝=›İ¨œŞć=Û²ˇ¦ş¼ć=×œ›¼ć{Á³Ì›Üþ=˚=ĆÌ²₣²ÁþœÈ¼œÈ¹=ÛœpÆœ∑i=₣„ş›ğ₣=ş₣œÈŽ¼ć=Ş„Èˇœ
³ÈŞœˇÌ=şœ₣œ›Ž˝=³›¼ć¼þÂÈ²=ñˇ›þİÌğ=₣„ş›ğ₣=¼Á›jÆÈ×¼ć=şĆÈŞœ›ˇþœŞć=›Ćà„=›İ›¨þ=ş₣œŽÈ˝˚=ÝıÈ×ÁœˇÌ=ĆÈþ=ĆÈ¼⁄=˘=˝œŽI=Ï
Ş›Ð=ş›þÁ˝œÈ¼ć¼ć=şÔĆ›þ=¼ć¨œ=˚=¼Ú›u¼ć=˝œŽI=þœ=ĆÈ_š=²œ=¥=³¼ćÅ=Û›İ¨œ=˚=×œ›¼ć{Á›˝î«§=₣„ş›ğ₣=Ûœ₣Ž²þœ¼ć=¹₣ÂÌŞć=Ï¼œÈ¹=ş„
Üş„›Ü=›×ÈŞć=þœÈ×¼ć=Ï¾œÐ=¼ÁœÔ˝=›ĆÈşÈ¼=¼Á¼Ćœ¼ć=˝¼ćœ=ĆÈ_š⁄=˘=Ž²ÁĆı=ÏŞ˛œÈ²=›Ćà„=ş₣œÈŽ=¼ćœ₣È₣œĆ²=›¼×Áœşœˇ¼ć=Ï×È¼Ñ²œ−=›
¼È¼˝œ²à=ĆıþÁœ›×¼ć=Ýılœ²=şó¼=ĆÈŞćÈš=¥=₣„ş›ğ₣=ş₣œÈŽ=þœ=Ć∞Èþ=³œÈ¼ć=›²⁄=˘Ðœ=şó¼=˝¼ćœ¼ć=Ž²Á=₣„ş›ğ₣È×¼ć=ŠœĆıÈþ=›Ćà„È×
¼ć=×œ›Şćn=Ï¼İÌ=¥=˝œ¼ćÞ=ØØ³õœÈþ=Ï¼ćÈ˛Èš=ŞœÈ¼ć=Ïş=Ïþœ₣œÈ¼ć=³õœÈþ=Ðœ›²Èš∞∞=¥=Û³¼ć=³È¨=₣„ş›ğ₣=ş₣œÈŽ¼ć=ÛœÈğœ˝ñœä=
ÛÔİÈ˝=Ûˇ¦ÞÌ=Ć∞Èþ=ĆÈ¼=›Ćà„=₣„ş›ğ₣=ÏŞÍ−=ÝıÈ×ÁœÈˇ=₣„ş›ğ₣=ş₣œÈŽ=Û›þ=ñÈŞćœŽ²ÌŞć=³›¼ć¼þÂ²=Ûœ²œ¼ć=Ž²Á⁄=ĆıÔ¼ćœŽ=ƒ∏œ›³þ=›
İ¨œ=ñ›þ•œ²I=ĆıÔ¼ćœŽ=›¼Šœ¼ć=¼Á¼ƒ∏œŞć=₣„ş›ğ₣È×¼ć=ñœ¹œ²Á=›×ÈŞć›šğI=›Ćà„È˝=›×ÈŞć›šğ=¼ćœŽƒ¬=¼Á¼ƒ∏œ¼ć⁄=Ø×İİœğœ∞=¼Èàœ¼∑ƒ=Šœğ„
=Ć˚Şćœ¼ć=³¼ć=Ï×˛œ=Ïˇğ=¼ćœŽƒ¬=Ûœ×œŞć=¼Á¼ƒ∏œ¼ć=şœÈ−=Ş„jÆ=›Ćà„È×¼ć=Ûœ›−Â˝=Û¼ƒ∏œ¼ć={åþ=Ýıá≈›þ=Ć∞ğ=Ûœ¼ć=ş₣Şć=₣þ=˛œŽ²œ=›×Èþ
=Û¨₣=Ć˚ŞćœŞć=₣„ş›ğ₣¼ćœ=Ûœ›−Â˝=›×˝=Ï−È˝=³ÔC=ĆÈþ=−œ˝Èğœ⁄=›˝š„˝œÈğ¼ć=₣È¹ÁĆı=˘˝=ƒ³«§=Ûœ›−Â˝=³„²›¼Â²Áœş=şœ›¹þ=Ć∞ğ=Ş
œÈþ=˝È¼ć=Û¼ƒ∏œ=¾œğ=Ć˚Şćœ=›Ćà„¼ćœ=ĆıÔ¼ćœŽÌ=›İ¨œ=¼Á¼ƒ∏œ=ˇ¦ĆÞ=˝È¼ć=³œõœþÁ=¹Áœ²=¹œ¼ćÞœ=›¼WœÈ²¼ć=şœÈ−=³›¼ć›Šþ=Ć∞ğ=Û²Á›×È
˝=¨„íI=İœş˝ÈöÞÌ=Ï−È˝=›¼Š—Áþ=₣„ş›ğ₣¼ćœ=ĆıÔ¼ćœŽÌ=›İ¨œ=¼Á¼ƒ∏œ=¼ŽÂ²=˝∞È¼ć=şÔ˝ÌÞÂ=¹₣ÂÌŞć=Ï¼ÜœŽœÈğ=Ûœ¼u=˝¼ćÈþ=−œÈ˝=›²È
ŽÈ×¼ć⁄=ˆ²›¼Ôİ=İþÈ˝=¾œ¼ćþÌŞć=²¼Žœˇ¼ćÞ=Şœ=₣ÒğþÓ=¼œÔğœÈ˝=Ï˝Ñ=˝∞È¼ć=ˇ∞ÈÜ=˚Ïð=þœ=˝œŞÂÁþ=›Ćà„=²¼Žœˇ¼ćÈÞ=³›¼ćÞþ=Ć∞
ğ⁄=›Ćà„=₣„ş›ğ₣=ş₣œÈŽ¼ć=₣È¹Á=˘Ćı=Ï¼Í›u˝=³œ−Â˝Á=¹ÌÈ¼ć=¹ÌÈ¼ć=˘˝Ðœ=ƒ∏œŞćÌ=¼ćH³=Ï³Èþ=−œÈ˝=¥=₣œ²›ş˝=×Ò¼ćn˚=pÆ₣¼uÂ₣œ²=Ć∞
Èþ=−œÈ˝⁄=ƒ¬œ¹Ì²þœ=şÔˇ¦œÈ₣¼ć=›×²C›ğÈþ=³œ¼ćƒ³›¼ć˝=ÏşÍĆœ×ÂÁ=˚=şĆÈŞœ›ˇþœ=¼œþœ¼¼ćÞ=şÚ›«§¼ć=Ž²Á=˘¼Ô=˙˝Á=ƒ∏œ³È²¼ć=Ž²Á=ˇœ
ÖÌŽÌ=›˛ğœ½Ê=ÛœÈàœğ²=è≠=˝È¼ć²=¥=›Ćà„=₣„ş›ğ₣=˝œšœ˝œ›š=Ûœşœ¼ć=˘˝Ðœ=şóœ¼²œ=Ï×˛œ=›×Èğ˚=ÏİĞ=Û¼›¹=˚ŞćœĆ›¼=ÛœÈà
œğÈ²¼ć=ñ¾œÈ¼=Ïş=şóœ¼²œ=›¼²«§=Ïþœ=Ć∞ğĆı=Ýı³¼ćÅ=›˛ğœ½Ê=ÛœÈàœğÈ²¼ć=ş„¼œÈ×=şÔˇ›ðþ=Ć˚Şćœ=₣„ş›ğ₣=ş₣œÈŽ=¹₣ÂÌŞć=Ýıˇ¦þœ=
ðaœĆı=˝È¼ć=›²ğI=Şœ¼ć=π˝œİ=Ï×˛œ=ŞœŞć=Ï˝¼ćœğœ¼ć=Ï₣œ³œğœ=›¼È{œÈĆ¼ć=şœ√ñ×œ›Şć˝=Š›¼ćÈp=¥=¼r=›Ćà„¼ć=›²¹È²=˘¼Ô=¼ğ³Ò¼Â˝=¹₣Âœ
∑i˝¼ćÈÞ⁄=¹₣Âœ∑i›¼ćþ=›Ćà„È×¼ć=ƒ¬¹È₣Â=›½›¼ćÈŞć=Ûœ²œ¼ć=ÛœÈàœğÈ²=ÏİĞ=Û¼›¹=˛„²=Ć∞Èğ²=ƒ¬œ₣Ì=öuœ²à⁄=›˝Å=Ï˝²=›˛ğœ½Ê=ÛœÈà
œğ²=¹₣ÂÌŞć=ÛœÈàœğ²=¹₣ÂÌŞć=Ýıˇ¦þœŞć=³ŞÂÈ¼›İþ=Ć∞ğ’=˘›Ð=¼Áœ˛Áœ¼ć=Ž²Á=Ûœ₣œÈ×¼ć=ÏŞÈþ=ĆÈ¼=₣„ş›ğ₣=¹₣Â=›¼∑ƒÚ›þ¼ć=ÏˇœÜœ¼ć=›×È
˝¼ć=Ćı›þĆœÈş⁄ 
 
ĆŽ¼ćþ=₣Ć√∫È×¼ć=ŽÌ¼²=×İÂÈ²¼ć=×„›Ð=Û¹ÁœŞć=≥Nµ=₣>œ¼ć=Û¹ÁœŞć=˘¼Ô=≥Oµ=₣›×²œ¼ć=Û¹ÁœŞć⁄=₣>œ¼ć=₣Ć√∫×=şþÁ{«§œJ₣œ²¼Èñ›₣˝=²Ì
›þ¼ć=ñ¼jÆœ=Ûœ¼ć=₣›×²œ¼ć=›¼ŽŞćÌ=¼Ì¼ć=˚=¼ćœ«§∂²œŞć˝⁄=₣„ş›ğ₣=ş₣œŽ=ˇ∞ÈÜ=ÝıÈðÈš=₣›×²œ¼ć=›¼ŽŞćÌ=¼ćœ«§∂²œŞć˝=₣Ć√∫È×¼ć=Ûœ×ÈİÂI=Ï
Ş˛œÈ²=ñÈŞćœŽ²ÌŞć=›šğ=Ï³Íj›ğ˝=Ûœ¼ć¼=Ćır›×È×¼ć=›²₣Â₣=İpåþœ¼ć=›¼≠Èu=ÛÖ=Ûœ²„ˇþÁ=˚=›¼³È¨¼ć=ñ›þ=şÈàĆİÌğþœ=¥=˘›Ð=
›šğ=þÊ˝œğÌ²=ñÈŞćœŽÈ²=şœ₣›Şć˝=ƒ§∂ÁœÈÐ›Ž=¥=Ş›×˚=₣„ş›ğ₣=ş₣œÈŽ=˘ÐœĆı=ƒ∏œŞćÌn=Ï³ÈŞć=ŞœŞć⁄=ÏŞ₣²=₣›×²œŞć=Û¼þÌÞÂ=˘˝›Ð=ş
„¼ćœ¼ć=ÏİÈĞ=¼ğœ=ĆÈŞćÈš=ØØÏĆ=›¼ª…œşÌˇÞI=ÛœôøœĆ¼ć=Ï¼ćœÈĞ=Şœ¼ćœ=³›þþ=Ć∞ÈŞćÈš=ÏşĆı=×Èğ¼ć=ÏğœÈ˝È×¼ć=şÔÈˇ=¼Ö„n=˝∞È¼ćœ=²œ∞∞=≥SM
=Ó=NPµ=ÐÌ˝œ˝œ¼ć=¼ÈğÈš²˘˛œÈ²=Ćır›×È×¼ć=˝−œĆı=¼ğœ=Ć∞ÈŞćÈš=¥=ş₣şœ₣›Şć˝=₣„şğ₣œÈ²¼ćœ=ĆŞćþ=˘Ćı=˝−œĆı=¾œğ=˝È¼ć=¼„Èž›š
ğ=˘¼Ô=þœÈ×¼ć=Û²„¼›jÂþœŞć=³¼ć¼þÂÌ=₣„şğ₣œÈ²¼ćœ=ĆŞćþ=¼„Èž=›²ÈŞćÈš=¥=Şœ¼ćœ=₣„şğ₣œ²=ş√ñ×œŞć¾„jÆ=²Şć=þœÈ×¼ć=şÔÈˇ=¼Ö„n=˝∞
È¼ćœ=²œ⁄=›˝Å=˘›Ð˚=şœ›¼Â˝¾œÈ¼=şþÁ=›šğ=²œ⁄=›¼Šœ¼ć=¼„›u=ş₣›á¬þ=ş„½Ì=₣þ¼œ×=Şœ¼ć=ñ¼jÆœ=›šÈğ²=Ćı₣œ₣=Ûœ¼„Ćœ›²½œI=þœ¼ć=ñ
¾œ¼˚=¼Áœ³˝=›šğ⁄=¾œ¼ćþ¼ÈĞÂ=ş„½Ì=₣þ¼œ×Ćı=ñœ¹œ²Á=³œ›_šğ=¹ÌÈ¼ć=¹ÌÈ¼ć⁄=˘¼ć=ñ₣œÞI=ÏŞ=ş₣ÈŞć=ˇŽ²Ì¼ć=₣œĆ₣„×=›Ćà„₣›à¼ć=¹qÔ
ş=˚=¹²¼ćm=ğ„ð=˝¼ć›šğ=›ð˝=ÏşĆı=ş₣ÈŞćĆı=Ûœğ›¼≠ÞÌ=›¼ÈİĞ=öuœŞć=˚=ŞÈm=›Ćà„=Wœ²›¼Wœ²=ÛœĆ¼ćÞ=˝∞È¼ć=þaœ¼ć=Ï×İÈ˝=ÏşĆı=
WœÈ²=ş₣Úu=˝∞¼ć›šÈğ²⁄=þÈ¼=˘=˝−œÐœĆı=Š¼ć₣=şþÁ=ÏŞ=›¼Šœ¼ć=›¼ÈªøĞÞ=˚=₣¹Á³i∏œ=¼œ×=›×ÈŞć=˝Èðœ¼ć=¾œÈ¼=İœƒ~³i∏Ì¼ćœĆı=≥₣›×²œµ=
ÏİĞ=Û¼›¹=Ćı₣œ₣=ˇœ@œğÌ=þ−œ=pÈŞćœ×İ=İþÈ˝¼ć=ÏİÈĞ=Ûœ›¼¾ÂÒþ=¹₣ÂC≠=Ćı¼œÈ²=Ćı₣œ₣=þœŞć›₣Şćœ¼ć=ñ¾œÈ¼=₣„ş›ğ₣=ş₣œŽÈ˝=ˇð
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œ²=₣i~Ì=Ćı›à¼ćœ=ˇœÖÌ=¼Èğ›šÈğ²=± ……….. Minority can not claim to be safe by constantly irritating the 
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the flames would rise higher and in the end we could predict exactly which community would 
suffer most and count the greater number of corpses …… India Muslims must remember that 
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¼ć=˚³¼ć=ş¼=×œŞć=Šœ³œÈ²œ¼ć=˝−œI=›²ÈŽ¼ć=˘¼Ô=›²ÈŽ¼ć=×Èğ¼ć=ñŠœ¼ć¹₣ÂÌ=˝−œ⁄=›˝š„=²þ„²=˘¼Ô=ĆÈþ=³œÈ¼ć=˘˝þ¼ć½œ=þ−Á=Žœ²œ=Ï
ˇÈğ˚=₣Òğþ=ş¼ÐœĆı=›šğ=ˇþœ²„ˇ›þ˝=¼ćœŽÎ²›þ˝=˝Š˝›Š⁄=˘¼ć=ÛÈ²˝ÐœĆı=¼œÔğœÈ×Èİ¼ć=›¼›¾á≈=şÔ¼œ×³Èp¼ć=₣œ¹ÁÈ₣=Žœ²œ=›šğ
=¼œ=ÛœàœŽ=›šğ⁄=
=
Ûœ₣œ¼ć=›¼ƒ∫Şć=˚=›¼³á≈þœ=Û²Á=ŽœŞćˇœŞć⁄=¾{Èğœ˝=˘È˝¼œÈ¼ć=ÛœŽÈ˝¼ć=¼ćœŽ²Ì›þ›¼×I=Ï¾œÈÐ¼ć=¼ćœŽ²Ì›þ›¼×I=¨₣þœşÖœ²Ì=¼ćœŽ²
Ì›þ›¼×I=²ÁœŞćJ²Ì›þ=›¼È¼˝=¼›ŽÂþ=˝^¼ć=¼ćœŽ²Ì›þ›¼×⁄=Ûœ₣œÈ×¼ć=˘Ćı=Ï×ÈİI=Ûœ₣œÈ×¼ć=Šœ¼ć³œÈİ=ÏŞ=ş¼=¼ćœŽ²Ì›þ›¼×=Ï×›˛I=ŞœÈ×¼ć
=×„È¼ğœ=ˇœğœˇœğ=›×Ćı=Ûœ¼œ¼ć=ŞœÈ×¼ć=Û²„ˇ¦ÈĆĆı=ñœŞć=Ûœ₣œÈ×¼ć=ŽÌ¼²Şœ³²I=˘È×¼ćĆı=ÏŞ²=˝œÝıhÐœ¼ć=³œÐÂ=¼œ=₣œşþ„Èþœ=¾œĆıI=˘˝
Ðœ=þ½œÊ=şĆ⁄=



=
˝Ì=ÏşĆı=þ½œÊ’=¾{Èğœ˝=ŁhÐœ=Ï×ÈÜ˝=˝−œ=¼ğÈğ²⁄=ñ›þ=³aœŠÐœ=¼œÈ˝Á=˘˝¼œ¼ć=Û∑iþ=Ûœôøœ¼ć=²œ₣=Ï²˚ŞćœI=Ûœôøœ¼ć=Ï×œĆœĆı=Ï×
˚ŞćœI=ÛœôøœÈ˝=Ï¼ć½œÈ¼ćâ=›ĆşœÈ¼=¼Á¼Ćœ¼ć=˝¼ćœ⁄=Ûœ₣œÈ×¼ć=˘›×˝˝œ¼ć=¹₣Â¼Á¼şœŞćÌÈ×¼ć=₣ÈþœI=C≠ðœ˝„¼ćÈ×¼ć=₣ÈþœI=Û₣„˝=¼œ¼œI=þ
₣„˝=¼œ¼œÈ×¼ć=₣Èþœ⁄=˝−œŞć=˝−œŞć=ÛœôøœI=˝−œŞć=˝−œŞć=Ûœôøœ=Ï₣ÈĆ¼ć¼œ²I=Ûœôøœ¼ć=Ï×œŞćœI=˝−œŞć=˝−œŞć=Ï˝œ¼ćœÈ²¼ć=Ï˝œÈÐİ²⁄=ÏŞ²
=Ćı›²=Şœ=›˝š„=˝È¼ć²I=þœ=ş¼ćƒ¬þÌ=³„ÈŽœŞć=Şœ¼ćœ=¼œ¹œ=›×›_šğ=þœÈ×¼ć=þ„Èğ=Ûœ²œĆı=ÏĆœ˝I=˚¼ć=¾œĞœŞć=×„«∆Ú›þÈ×¼ćI=Û¼İÁĆı=›¼È¼ćœ¹Ì=
×Èğ¼ćI=˘›ğ›₣È²Ð=˝¼ćœĆı=ÏĆœ˝I=ş¼Ćı=˝¼ćÈš²=Ûœôøœ¼ć=›²È×ÂÈİI=Ûœôøœ¼ć=Ćı₣œÈ²¼ć=˛œ›þÈ¼ć⁄=›ð˝=ÏŞ²=Øş¼Ćı=þaœ¼ć=Ćı_šœ∞⁄=Ûœ₣œ¼ć=˝
œÈš=Û¼œ˝=˝¼ćœ=³›¼ć›ƒ∏›þ⁄=
=
Ûœ₣œÈ×¼ć=˘=Ï×Èİ=Ï˝œ²=¼ćœŽ²Ì›þ›¼È×¼ć=₣„È˛I=Û∑iþ=Û₣„ş›ğ₣=¼ćœŽ²Ì›þ›¼È×¼ć=₣„È˛I=Ýœ²J¼œ₣=ÏŞ=³i∏ÌĆı=ÏĆœ²=²œ=Ï˝²I=˘₣²›˝=
Ćı×œ›²Ô˝œÈğ¼ć=Ć²„₣œ²=¼œ›Ć²Ì¼ć=₣„È˛˚=˘þ=Ï¼›İ=¹È₣Â¼ć=¹„ŞćœI=¹È₣Â¼ć=ÛŽ„Ćœþ=³œ˚Şćœ=ŞœŞć=²œ⁄=ñ›þ₣„ĆÒÈþÂ¼ć=ŽÌ¼È²I=şœ₣œ›Ž˝=˝₣Â
˝œÈd=¹È₣Â¼ć=˘Ćı=Û²„ñÈ¼İ=Ï˝²’=ñ›þ›Ð=ÛşÊ=˝È₣Â=¹₣Â=˝˛²˚=þ¼ć¼œ›¼ć=¼ćHÈ³=¼Á¼ĆHþ=ĆÈ_š⁄=Ï˝²’=˝Ì=¾œÈ¼’=˘¼ć=ñÈŞćœŽ²ÌŞć
þœ=˝þÐœ’=˘¼ć=½ğ=˝Ì’=˘¼ć=½Èğ=Ï˝œ−œŞć=Ï³aÍšÈ_š=₣œ²¼=ş₣œŽ⁄=
=
CÞÌŽÈ²¼ćœ=¼Èğ²=¹₣Â=Ćğ=˘˝Ðœ=×İÂ²I=˘˝Ðœ=Ûœ¹œ¼ć=Şœ=ş₣œŽÈ˝=¹œ¼ćÞ=˝È¼ćI=¹È¼ć=¼ćœÈ˛⁄=›¼WœÈ²¼ć=¾œĞœŞć=¹₣Â=Ćğ=³×œÈ−Â¼ć=›²
Žƒ¬=‰¼›İ«§Á⁄=›²Žƒ¬=CÞ⁄=³×œÈ−Â¼ć=˘Ćı=¹₣Â=Ûœ¼œ¼ć=³›¼ćÈ¼Èİ¼ć=şÈLI=ÛœÈ¼ćœ›³þ=³›¼ć›ƒ∏›þ¼ć=şÈL=³œ™œŞć⁄=¾œ¼ćþ=₣Ćœşœˇ¼ć=Ï−È
˝=˘˝=ÛœŽğœ=Žğ=›Ć₣œğÈŞć¼ć=›¼ÈİĞ=Ýı_ŠþœŞć=›²ÈŞć=ÏˇÈğ=¼¼ćÈ½=³›¼ćÞþ=ĆÈ¼⁄=›¼Wœ²=˘˚=Ï×›˛ÈŞćÈšI=ÛœÈ¼ćœ›³þ=³›¼ćÈ¼İ=¼œ
=ñ›þ›pÆŞćœ¼ć=wœ¼ćœ=Ş›×=¼ćœşœŞć›²˝=³›¼ć¼þÂ²=ŁÐœ²=ŞœŞć=þÈ¼=³×œÈ−Â¼ć=³Ò¼Âþ²=¹È₣Â¼ć=Ï₣Í›ğ˝=¼œ=›Š¼ćƒ∏œŞćÌ=³›¼ć¼þÂ²=³›¼ćğ›¨þ=Ć
Èþ=³œÈ¼ć⁄ 
 
₣œ²¼=ş₣œÈŽ=¹È₣Â¼ć=˘Ćı=¾Ò›₣˝œ›Ð=ÛÈ²˝=Ž›ÐğI=ÛÈ²˝=¾L„¼ćI=ÛÈ²˝=ƒ³İÂ˝œþ¼ć⁄=þ¼„=₣È²=ĆŞćI=›¼WœÈ²¼ć=₣Òğ=şÒp›Ð=ÏŠþ²=ş₣Ú
u=ş₣œÈŽ¼ć=¹È₣Â˚=ñÈŞœŽÁ⁄=
=
₣œ²„ÈĞ¼ć=¹₣Â=˝Ì’=˘=›²ÈŞć=ğ¨=¼š¼ć=¹È¼ć=ğ¨=Ï˝œ›Ð=˝−œ=¼ğœ=ĆÈŞćÈšI=¼ğœ=ĆÈ_šI=¼ğœ=ĆÈ¼˚⁄=˘Ćı=ş₣∑ƒ=˝−œ=ÏŞœˇ=˝È¼ć=˘˝˝
−œŞćI=˘È˝¼œÈ¼ć=˘˝˝−œŞć=¼ğœ=ŞœŞć=›˝=¥=₣œ²„ÈĞ¼ć=¹₣Â=Ï¼aÈŠ=−œ˝œ’=˘¼Ô=₣œ²„Ğ=ÏŞÈĆþ„=ÏŠþ²=ñœÞÌI=›Š∑iœ=İ›jÆ=ş√³á≈=ñœÞÌI=
þœĆı=þaœ¼ć=Ï¼aÈŠ=−œ˝œ=Ć˚Şćœ=ŠœĆı=Ûœ²Èà¼ć⁄=Ûœ¼ć=₣œ²„ÈĞ¼ć=ÏŠþ²œĆı=þœÈ˝=›İ›˛ÈŞćÈš=Ûœ²à=˝˛²˚=˘˝œ=ĆŞć=²œ⁄=Ûœ²à=Şþ=¾œˇ
=˝¼ćœ=ŞœŞćI=Şþ=¼hÐ²=˝¼ćœ=ŞœŞćI=š›ÜÈŞć=Ï×˚Şćœ=ŞœŞćI=Ž›ÜÈŞć=Ï²˚Şćœ=ŞœŞć=þþĆı=¼œÈÜI=³›¼ć³ÒÞÂ=ĆŞć⁄=₣œ²„Ğ=˘˚=ÏŽÈ²Èš=Ûœ³²=×„Ó
È˛¼ć=¾œ¼ć=¾œˇ=˝È¼ć=›²Èþ=³œ¼ćÈğ=˝È₣I=şĆ²İÌğ=ĆŞć⁄=Ûœ¼ć=þœĆı=₣œ²„Ğ=ş₣œŽ¼u=ŽÌ¼I=ş„È˛=×„ÓÈ˛=˘È˝=ÛÈ²Á¼ć=˚³¼ć=›²¾Â¼ćİÌğ=
₣œ²„Ğ⁄=
=
˘ÐœĆı=₣œ²„ÈĞ¼ć=¹₣ÂI=₣œ²›¼˝=¹₣ÂI=Ï₣Í›ğ˝=¹₣Â=Şœ=ş₣œŽÈ˝=¹È¼ć=¼ćœÈ˛I=₣Lğ₣Şć=¼aœ¹È²=¼aœÈ¹⁄=Ï¾ÍÈˇœ›ğ˝=³›¼ćÈ¼Èİ¼ć=›¼›¾á≈þœ=
ÏĆþ„I=Û−ÂœÎ²›þ˝=›¼˝œÈİ¼ć=Ûş₣œ²=∑ƒÈ¼ć¼ć=˝œ¼ćÈÞ=ş¾Áþœ¼ć=pÆ₣›¼˝œİ=ş¼=ŽœŞćˇœŞć=ş₣œ²=ˇ›þ¼ć=ĆŞć›²=›˝Å=₣œ²„ÈĞ¼ć=˘Ćı=₣Òğ=¹
₣ÂI=₣œ²›¼˝=¹₣Â=¥=˘=›˝Å=ÏŠþ²œ¼ć=Ï₣Íğ=CÞI=›¼˝œÈİ¼ć=Ï₣Í›ğ˝=Ûœ¹œ¼ć⁄ 
 
₣œ²¼=ş¾Áþœ¼ć=˘Ćı=pÆ₣›¼˝œİ=Û¼İÁĆı=ÏşœŽœ³È−=˘ÈˇœŞć›²⁄=ş₣şÁœ=˘ÈşÈš⁄=Ûœ›×₣=şœ₣Á¼œÈ×¼ć=˝œğ=Ï³›¼ćÈŞć=ŞœŞœ¼¼ć=ŽÌ¼²=þ
Áœˇ=˝È¼ć=₣œ²„Ğ=›İ˛ğ=˘¼Ô=ÝıwÚj=₣Ž„þ=˝¼ćÈþ=Žœ²ğ⁄=˘˝Ćı=şÈL=³›¼ć¼œ¼ć=˚=¼Á›jÆˇþ=ş√³›j¼ć=Û›¹˝œ¼ć=şœÈ−=şœÈ−Ćı=ş₣şÁœ
¼ć=›¼∑ƒœ¼ć⁄=³›¼ć¼œ¼ć=›¾›j˝=ˇdÌ¼uþœ=şœ₣œ›Ž˝=₣œ²„ÈĞ¼ć=×Ú›«§¾›L=¼×Èğ=›×ğI=²ŽÈ¼ć¼ć=ÏŠÍĆ›s=Ïˇğ=ÏšœÐ=ĆÈŞćI=Ûœ²à=Ï¼×²œ¼ć=
ÝıÊş=Ûœ¼ć=þþ=şœ₣œ›Ž˝=¼ćĆığ=²œ⁄=₣²„ĞÁ=¹₣Â=Û¼ÈĆ›ğþ=ĆÈþ=−œ˝ğI=₣œ²„Ğ=ÛJşœ₣œ›Ž˝=ĆÈþ=è≠=˝¼ćğI=Û−Â²Ì›þ¼ć=›¾›jÈþ=Ï
öÞÌ›¼¾jÆ=ĆÈŞć=Ïˇğ⁄ 
 
˘Ćı=Ïö›Þ›¼¾jÆ=ş₣œÈŽ=ÏŞ=Ïö›Þ=Ćı›þ₣È¹Á=ş„›¼¹œŽ²˝=Û¼ƒ∏œŞć=Ï³aÍÈšÈšI=¨₣þœŞć=ÛœÈšI=ÝıÊ³œ×È²¼ć=₣Òğ=ÝıÊşC›ğ=˝„›¨ˇþ=
˝¼ćÈþ=Ï³È¼ćÈš=þaœ¼ćœ=þaœÈ×¼ć=Û¼ƒ∏œ²È˝=×ÚýČ=˝¼ćÈþI=₣œ²„ÈĞ¼ć=è¾¼„›u¼ć=Ýı×Şć=¥=₣œ²„ÈĞ¼ć=¹₣ÂÈ˝=Šœ³œ=›×ÈþI=›¼È{œĆ=Ïð˝œÈþ=›˝
š„=Ûœ³œþ=ş„×İÂ²I=›²₣Âğ=¼Á›jÆ=Š›¼ćÈp¼ć=₣œ²„ÈĞ¼ć=₣œ¹ÁÈ₣=ÛœÈ¼ćœ›³þ=¹È₣Â¼ć=ñŠœ¼ć=è≠=˝È¼ć⁄=˘Ćış¼=¹₣Â=₣œ²›¼˝=¹È₣Â¼ć=Žœˇ¼ćÞ=
ŁÐœğ=²œI=ÏŞ=ÏŞ=˝œ¼ćÈÞ=₣œ²„Ğ=Ïö›Þ›¼¾jÆ=ĆÈŞć=Ïˇğ=ÏşĆı=ş¼=Ûşœ₣Á=×Ò¼ć=˝¼ćœ¼ć=˝œŞÂ˝¼ćÌ=Ýı³œŞć=Ï×˛œğ=²œ⁄=˘Ćı=ş¼=¹₣Â=₣œ²„ĞÈ
˝=½Èğ¼ć=Ûœİœ=šœÜœĆı=˝₣Â=˝¼ćÈþ=¼ğğI=ÛœŽÈ˝¼ć=ŽÌ¼È²¼ć=ş¼=˝«§È˝=›²›uÂ¹œŞć=Ï₣È²=›²ÈŞć=ÛğÌ˝=˘˝=Ï¼ÈĆÈ∑ƒ¼ć=ƒ¬πΩ=Ï×˛œğI=



şœ₣œ›Ž˝=Û²ÁœÈŞć¼ć=ñ›þÈ¼ćœÈ¹=²œ=›ˇÈŞć=¨₣œ=ñ×İÂ²=˝È¼ć=˘›ÜÈŞć=ÏŞÈþ=Ïİ˛œğ⁄=₣Òğ=˝−œ=˘ÐœĆıI=¼þÂ₣œ²=Û¼ƒ∏œÐœI=˘Ćı=İœş²=
˚=ÏİœĞÞ=¼Á¼ƒ∏œÐœ=¼ŽœŞć=−œ˝„˝I=þ„›₣=ÛşœÈ₣Á¼ć=¼›ğ=Ć˚=›˝Å=›¼È{œĆ=˝È¼ćœ=²œI=þÁœˇ=˚=›þ›þ¨œ¼ć=þÈjt=›²ÈŽÈ˝=Ï¹aœ˝œ=›×ÈŞć=›
ƒ∏þœ¼ƒ∏œI=ÏŞ=Û¼ƒ∏œŞćć=şœ₣œ²Á=›˝š„=₣œ²„ÈĞ¼ć=ñŠ„¼ć=ğœ¾=þœÈ˝=¼ŽœŞć=¼ćœ˛⁄=Ćı›þĆœş=ñ₣œÞ=˝È¼ć=ÏŞI=˘Ćı=ş¼=ÛœÈ¼ćœ›³þ=¹₣Â=¼ÚĆÊ=
₣²„ĞÁ=ş₣œÈŽ¼ć=Ï˝œ²=˝ğÁœÞ=şœ¹²=˝¼ćÈþ=³œÈ¼ć›²=¼¼ćÔ=¨›þşœ¹²=˝È¼ćÈš=ÛÈ²˝=ÛÈ²˝⁄=
=
˘Ćış¼=¹₣ÂC›ğ=₣œ²„ÈĞ¼ć=ÛœZ›ğ˝=Š›¼ćp=Û²„¹œ¼²=˝È¼ćI=Ï¾ÍÈˇœ›ğ˝=›¼ÈİĞnÈ˝=²ŽÈ¼ć=˘È²=ÛþÁ∑i=Šþ„¼ćþœ¼ć=şÈL=ƒ∏œ²ÌŞć=şÔƒÚ∆›
þ¼ćI=ÏŞ=şÔƒÚ∆›þ=ñ›þ›×²˝œ¼ć=ŽÌ¼²Şœ³È²=Ćœ›şJ˝œá≈œ=Ûœ²àÈ¼×²œ¼ć=Û²„¾Ò›þ=Ï−È˝=ˇÈÜ=ÝıÈðÈšI=ÏşĆı=şÔƒÚ∆›þ¼ć=›₣Èİğ=›×ÈŞćI=ƒ∏
œ²ÌŞć=Û²„ĞL=şœÈ−=›²ÈŞć=₣œ²„ĞÈ˝=˘˝=ƒ¬ÈπΩ¼ć=ŽˇÈþ¼ć=¼œ›şàœ=Ć˚Şćœ¼ć=Ïğœ¾=Ï×˛œğ⁄=›˝š„=›¼ÈİĞ=ÛœŠ¼ćÞI=Ï³œİœ˝=ÛœİœÈ˝¼ć=›
²›×Â«§=ýÔI=³ÒŽœJÛŠÂ²œJÝı³œş²œ¼ć=›¼ÈİĞ=˝þC›ğ=¾›L=˘₣²›˝=ÛÈ²˝=ş₣Şć=₣²„ĞÁ=ÏŠĆœ¼ćœŞć=›ŠÈĆÆ¼ć=₣œ¹ÁÈ₣=þœÈ×¼ć=˘˝=˘˝›Ð=Ïˇ
œ•ÌÈ˝=Ûœ¼u=˝¼ćğ⁄=›˝š„=₣œ²„ÈĞ¼ć=ş„›Š›∑iþ=›¼¾œŽÈ²¼ć=˝œŞć×œŞć=³Ú›−¼Ì¼ć=Û²Áþ¼ć=₣œ²„Ğ=Ï−È˝=þœ¼ćœ=ĆÈŞć=Ïˇğ=Ûœğœ×œ⁄=›İ˛J³œ
\œ›¼È×¼ć=˘₣²Ćı=Š„ğ=×œ›Ü=³œˇ›Ü¼ć=¶œĆığI=³Ú›−¼Ì¼ć=ÏŞ=Ï˝œ²=ñœÈ∑i=þœÈ˝=Ï×È˛Ćı=Ï¼œžœ=ŞœÈ¼=ÏŞ=Ïş=›İ˛=¹₣Âœ¼ğ√¬Ì⁄=˘Èþ=×„Ćı=
Û³›¼ć›Šþ=›İ˛=ĆŞćÈþœJ¼œ=ñ−₣=×İÂÈ²Ćı=›˝š„Ðœ=ÛœoÌŞćþœÈ¼œ¹=˝¼ćÈþ=³œÈ¼ć²I=Ïˇœ•Ì¼ć=›²¼ćœ³jœÈ¼œ¹=˝¼ćÈþ=³œÈ¼ć²I=›˝Å=˚¼ćœ=×„
Ž²=ÏŞ=¼ÚĆÊ=Ž²Èˇœ•Ì=Ï−È˝=˘˝Ð„=Ûœğœ×œ=ĆÈŞć=ÏˇÈğ²=ÏşÐœ=Ï¾È¼=Ï×˛Èğ²=›˝’ 
 
˘¾œÈ¼ĆıI=Şœ¼ćœ=›ð˝=Ûœ₣œ¼ć=¹È₣Â¼ć=Ïğœ˝=²ŞćI=þœÈ×¼ć=şÈL=×„¼ćn=pÆÈ₣Ćı=¼œÜÈþ=−œ˝ğ⁄=Ûœ₣œ¼ć=Ïˇœ•ÌÈþ=Ûœ¼ć˚=Ï¼›İ=₣œ²„Ğ=Ûœş„
˝I=˘Ćı=ƒ¬œ¾œ›¼˝=Ûœ˝œÿœ=Ï−È˝=¹₣ÂñŠœÈ¼ć¼ć=ÏŞ=ş₣∑ƒ=³u›þ=³œ˚Şćœ=Ïˇğ=þœ¼ć=ş¼C›ğÈþĆı=₣²„ĞÁ¹₣Â=Ûƒ¬Ì˝Úþ=Ćğ⁄=Ï˝²=²œ=Ûœ
₣œ¼ć=¹₣ÂĆı=Ïö•=˘Ćı=ÏŁœĞÞœ¼ć=₣È¹ÁĆıI=¼ğœ=ÏĆœ˝=¼œ=²œ=ÏĆœ˝I=Û²Á=¹₣ÂC›ğ=Ïö•=²Şć=¥=˘Ćı=¼Şćœ²=−œ˝ÈšĆı⁄=˝œ¼ć=Ï¼ÈĆ∑ƒ=˝þ=r›
¼ć=³›¼ć=wœ¼ćœ=Ï¼›«§þ=˘ş¼=Ïğœ¾=Ï×˛œ²Èþœ=−œ˝ğĆıI=Žœˇ›þ˝=ş„˛È¾œˇ=¼œ=ÛÈƒ~¼ć=ž²ž²œ›²˚=ñÈŞćœŽÈ²=˝œÈŽ=ğœˇœ²=Ćğ⁄ 
 
˘Ćış¼=¹₣ÂœŠ¼ćÞ=Şþ¨Þ=˘˝œ∑i¾œÈ¼Ćı=¼Á›jÆˇþ=³ŞÂœÈŞć=−œÈ˝I=Ş›×=þœ¼ć=Ï˝œ²=¼œ›ĆÁ˝=¼›ĆÓñ˝œİ=²œ=ŁÈÐ=Û∑iþ=þþ¨Þ=ş₣şÁœÐ
œ˚=¼Á›jÆˇþ=³ŞÂœÈŞć=şÌ₣œ¼u=−œÈ˝I=ş₣œÈŽ¼ć=˚³¼ć=þœ¼ć=ñ›þ›pÆŞćœ=Ï×˛œ=ŞœŞć=²œ⁄=›˝Å=₣œ²„Ğ=ş₣œŽ¼u=ŽÌ¼⁄=¼Á›jÆ¼ć=¹₣Â›¼ª…œşI
=¹₣ÂœŠ¼ćÞ=ş₣›«§¼ć=˚³¼ć=ñ¾œ¼=Ï½ğÈ¼Ćı=¥=ÛÈŠþ²¾œÈ¼=¼œ=şÈŠþ²¾œÈ¼⁄=Ûœ¼ć=ÛœÈš²=Ûœ₣œÈ×¼ć=ş₣œŽ³›þ¼ćœI=Û−ÂÎ²›þ˝=ş„›
¼¹œÈ¾œˇÌ=Ïö›Þ¼ć=₣œ²„ÈĞ¼ćœI=¼ćœŽÎ²›þ˝=¨₣þœ›ğç„=¼Áœ›jÆ¼ćœ⁄=þaœ¼ćœ=ŠœĆıÈ¼²I=ÛþÁ∑i=şÈŠþ²¾œÈ¼Ćı=ŠœĆıÈ¼²I=ÛþÁ∑i=ş„³›¼ć˝›®
þ¾œÈ¼Ćı=ŠœĆıÈ¼²=¹È₣Â¼ć=şœ₣œ›Ž˝Ì˝¼ćÞI=ÝıÊ³œ×²=ş√³È˝Â¼ć=Ïö›Þ›¼¾œˇÈ˝=C›ğÈŞć=›×Èþ=ÝıÊ³œ×˝=ş√³˝Â¼ć›Ćþ=˝þC›ğ=ÛğÌ
˝=¹₣Â›¾›j˝=Ïö›Þ=¼œ=Ïˇœ•ÌÈþ=ş₣œŽÈ˝=›¼¾jÆ=˝¼ćÈþI=Ûœœşğ=ş₣şÁœ=Ï−È˝=₣È²œÈŞœˇ=Ł„›¼ćÈŞć=›×ÈþI=Û−ÂÎ²›þ˝=ÏİœĞÞ=¼Á¼ƒ∏œ=
¼ŽœŞć=¼ćœ˛Èþ⁄=
=
¾œ¼ćþ¼ÈĞÂ=˘Ćı=₣„ĆÒÈþÂ=ş₣şÁœ=ÏŞ₣²=˘˝ÐœĆı⁄=˘˝İ=Ï˝œ›Ð=₣œ²„ÈĞ¼ć=˛œ×ÁJ¼ƒ~JÛœöÈŞć¼ć=Ï˝œ²=ş₣şÁœ=Ï²Ćı⁄=¼„›u¼ć=›¼˝œİI=ÏŠþ²œ
¼ć=›¼˝œİI=ÏşÍàŞÂÈ¼œÈ¹¼ć=›¼˝œÈİ¼ć=Ï˝œ²=ş₣şÁœ=Ï²Ćı⁄=₣œ²›¼˝=¹È₣Â¼ć˚=Ï˝œ²=ş₣şÁœ=Ï²Ćı⁄=ÛÈĆœÕ=˝Ì=ş„È˛¼ć=˝œğ=˝œÐœĆıÈþ›š=
Ûœ₣¼ćœ⁄=ş₣şÁœ=è¹„=˘˝ÐœĆı⁄=˘Ćı=›¼İœğ=¾œ¼ćþ¼ÈĞÂ¼ć=˘˝=›¼ÈİĞ=¾Ò›₣˛Èd=˘˝›Ð=₣ş›Ž×=ĆĆıÈ¼=²œ=˘˝›Ð=₣›à¼ć=ĆĆıÈ¼’=ÏŞ=₣ş›
Ž×›Ð=›šğ=Ïş›ÐĆıÈþœ=¼œ²¼ć=Ïş²œ¼ć=×œ³ÈÐ=›ˇŞćœÈš⁄=˝Ì=Ûœ¼ć=˝¼ćœ=ŞœĆıÈ¼I=Ï×Èİ=²¼=ÛÈ³¨œ=¼œ²¼ćJ˘¼ć=şÔ˛ÁœĆı=Ş˛²=¼¹Â₣œ²⁄=Û
¼İÁ=₣ş›Ž×=¼Èğ=Ûœ₣œ¼ć=₣È²=›¼ÈİĞ=Ï˝œ²=×„¼Âğþœ=¼œ=Û²„¼ćœÈˇ¼ć=şÚ›«§=ĆŞć=²œ=þÈ¼=˘˝›Ð=˙›þĆœ›ş˝=¾¼²=˘¾œÈ¼=²«§=˝¼ćœ=Ćğ
=¥=˘=Ûœ₣œ¼ć=şœ¼ćœ=ŽÌ¼È²¼ć=ğ@œ⁄=Ûœ_šœI=˚˛œÈ²=¼„ğÈÝœŽœ¼ć=Šœ›ğÈŞć=˘˝Ðœ=Ï˛ğœ¼ć=₣œð=¼œ=Ï¶›ÝŞćœ₣=˝È¼ć=›×Èğ=ĆŞć=²œ’=
=
¼œÔğœÈ×Èİ=Ï×˛ğœ₣=¹È₣Â¼ć=ş₣şÁœ=›w₣„˛Ì⁄=
=
¼œÔğœÈ×Èİ¼ć=Ï¼›İ¼ć=¾œˇ=₣œ²„ÈĞ¼ć=ÏŞ=¹₣ÂI=þœ¼ć=ÝıÊş¾Ò›₣=³›õ₣=˘›İŞćœ⁄=Ïş˛œ²˝œ¼ć=Š¼ć₣=ŽğJ¼œŞć„I=₣≠¾Ò›₣=ñœŞć=¾ÒJñœ∑i¼ćI=Ï
ş˛œ²˝œ¼ć=≠¨=˝Èðœ¼ć=ŽÌ¼²ÎİğÌÈ˝=Ûœ¹œ¼ć=˝È¼ć=ÏŞ=¹È₣Â¼ć=›¼˝œİ=þœ¼ć=³¼ćÈþ=³¼ćÈþ=¼ćÈŞćÈš=ÏşĆı=şÔƒÚ∆›þ¼ć=ÏšaœŞćœ⁄=ÛÈƒ~¼ć=ž²
ž²œ›²Èþ=þœ¼ć=ñşœ¼ć⁄=˝œ¼ć¼œğœ¼ć=ñœ∑iÈ¼ć=ÏŞ=›¼Ğœ×=›şÖ„=¼ć›Šþ=Ćğ=Ïş˛œÈ²˚=›˝Å=ĆþÁœ=Ûœ¼ć=ñ›þÈİœÈ¹¼ć=ğÜœĆıI=¨₣þœJÛ›¹
˝œÈ¼ć¼ć=ğÜœĆıI=Ûœ›¹³ÈþÁ¼ć=ğÜœĆı⁄=≠˛„Jè˛„=ñ˝Ú›þ¼ć=¼„˝=Ï−È˝=ŽÌ¼²¼ćş=›š›²ÈŞć=Ï²˚Şćœ¼ć=ğÜœĆı=Ï−È˝=ÏŞ=şÔƒÚ∆›þ¼ć=Ï¼ÈÜ=˚ðœ
=¥=þœ¼ć=ñ›þ½ğ²=Ïþœ=Ïş˛œ²˝œ¼ć=ÛœÈ¼ćœ›³þ=¹È₣Â=−œ˝È¼Ćı⁄=þœ¼ć³¼ć=˘˝›×²={åþˇœ₣Ì=ÛÈª…¼ć=˛„¼ć¹q›²¼ć=þœğ=›₣›ğÈŞć=ÛÈƒ~¼ć=
ž²ž²œ›²¼ć=şœÈ−=ÏşĆı=¹₣Â=ÛœšÈÜ=³Üğ=¾œ¼ćþ¼ÈĞÂ⁄=ŽğŽLğ=Ûœ¼ć=²×Ì=²œğœ=˛œğ=›¼Èğ=¾¼ćœ=³Ò¼Â¾œ¼ćÈþ¼ć=˘Ćı=¼œÔğœ=ÛZğÈ
˝=˘˝şÒÈp=¼aœ¹ğ=ş„ğþœ›²=¼ćœŽİ›jÆ⁄=ş„È¼=¼œÔğœ=İë›Ð¼ć=ñŠğ²˚=Ï¼œ¹=˝›¼ć=þ˛²=Ï−È˝Ćı⁄ 
 



¼œÔğœ¼ć=ğ¨=₣œ²„Ğ=˘Ćı=²þ„²=¹È₣Â¼ć=ñ›þ=Ûœ˝›ĞÂþ=Ćğ=ñ¹œ²þ=×„›Ð=˝œ¼ćÈÞ⁄=þÊ˝œğÌ²=›Ćà„=ş₣œŽ=¹È₣Â¼ć=Ï×œĆœĆı=›×ÈŞć=ÛŽƒ¯=Ž
œþ³œÈþ=›¼¾jÆ=˝È¼ć=Ï¼ćÈ˛›šğ=ş₣œŽÈ˝⁄=¼r=₣œ²„ĞÈ˝I=Û−ÂÎ²›þ˝¾œÈ¼=›³›šÈŞć=−œ˝œ=₣œ²„ĞÈ˝=Û∑iÁŽ=ÏöÞÌ=˝È¼ć=¼ćœ˛œ=ĆÈŞć›šğ
=Ş„ˇJŞ„ˇ=¹È¼ć⁄=¼ÞÂ›Ćà„È×¼ć=Ïˇœ•Ì=ÏşĆı=¹È₣Â¼ć=Ï×œĆœĆı=›×ÈŞćĆı=þœÈ×¼ć=₣²„ÈĞÁþ¼ć=ŽÌ¼²=Şœ³È²=¼œ¹Á=Ï¼ćÈ˛›šğ⁄=öÈ₣¼ć=₣ÒğÁÐ„˝„=Ï×
˚Şćœ=ĆŞć›²=þœÈ×¼ć=˘₣²›˝=₣²„ĞÁÈn¼ć=şœ¹œ¼ćÞ=ş√∫œ²Ð„˝„=Ï×˚Şćœ=ĆŞć›²=þœÈ×¼ć⁄=₣œ−œ=ÝıaŠ„=˝È¼ć=¼aœŠœ¼ć=þœ›ˇÈ×=˘Ćış¼=₣œ²„ÈĞ¼ćœĆı=
ÛœöŞć=›²ğ=Ćışğœ₣=¹È₣Â¼ć⁄=ñÈğœ¾²=›šğ=Ûœ¼ć˚=˘˝Ðœ⁄=¼ćœŽœ¼ć=¹₣Â=ˇ¦ĆÞ=˝¼ćÈğ=ĆŞćÈþœJ¼œ=¼ćœŽ=Û²„ˇ¦Ć=Ž„ÐÈþ=³œÈ¼ć⁄=›˝Å=Ćı
›þĆœş=ñ₣œÞ=˝È¼ć=₣œ²›¼˝=¹₣Â=šœÜœ=Ï˝œ²=ÛœÈ¼ćœ›³þ=¹₣ÂĆı=₣œ²¼=ş₣œÈŽ¼ć=ñœ−›₣˝=Šœ›Ć×œC›ğ=Ï₣ÐœÈþ=şœĆœŞÁ=˝È¼ć=²œI=Ýıá≈›
þ=şœ¹²=˝È¼ć=²œ⁄=şœ₣œ›Ž˝=³›¼ć˝œðœÈ₣œ=¼×ğ=˝È¼ćI=Û−ÂÎ²›þ˝=Ïö›Þ›¼²ÁœÈş¼ć=Ï˝œ²=˝œ›ÿþ=³›¼ć¼þÂ²=˘Ćı=ş¼=¹₣Â=ş₣−Â²=˝È¼ć
=²œ=¼¼ćÔI=İœş²=ÏİœĞÈÞ¼ć=¼þÂ₣œ²=›ƒ∏þœ¼ƒ∏œ=¼ŽœŞć=¼ćœ˛ÈþĆı=¹È₣Â¼ć=³›¼ć˝›®þ=şÚ›«§⁄=¼œÔğœ¼ć=₣œ²„ÈĞ¼ć=Û¼ƒ∏œ¼ć=Ï˝œ²=³›¼ć¼þÂ²=Ć
ğ=²œ⁄=¼¼ćÔ=¼ğœ=ŞœŞć=ŽÌ¼²=Şi~Þœ=˘˝Ð„=¼œÜğI=˘ğ=şœÔƒÚ∆›þ˝=şÔ˝Ð⁄=
=
²×Ì₣œþÚ˝=¼œÔğœ¼ć=¾ÒJñ˝Ú›þ¼ć=›¼›İ«§þœI=˘Ćı=²¼ć₣=₣œ›ÐÈþ=ÝıÊ³á≈=½şÈğ¼ć=wœ¼ćœ=ˇÈÜ=˚ðœ=˛œ×Á¾ÁœşI=ş¼„Ž=İÁœ₣ğ=ñ˝Ú›þ¼ć=²Şć
²Èİœ¾²=¼œþœ¼¼ćÞI=²œ›þİÌÈþœĞº=Ûœ¼Ćœ˚ŞćœŞć=Ï¼ÈÜ=˚ðœ=¼œÔğœ¼ć=₣œ²„ÈĞ¼ć=ñ˝Ú›þ=ƒ¬œ¾œ›¼˝¾È¼Ćı=Ï³ğ¼=˚=²₣²ÌŞć⁄=˘Ćı=₣œ›Ð=
ša„ÈŞć=Ï¼aÈŠ=−œ˝œ=₣œ²„ĞCÈğœ¼ć=ÏŠĆœ¼ćœI=˛œ×Á¾ÁœşI=Ï³œİœ˝=Ûœİœ˝I=₣„È˛¼ć=¼„›ğI=ÛœŠœ¼ć=¼Á¼Ćœ¼ćI=Ûœ²à=Ï¼×²œ¼ć=ñ˝œİ¾›LI=ŽÌ
¼²ŠŠÂœ=ñ›þ›Ð=Ï¨ÈpĆı=ÏŞ=›¼›İ«§þœ=ÛŽÂ²=˝È¼ćÈš=þœĆı=Ćğ=¼œÔğœ¼ć=şÔƒÚ∆›þI=¼œłœ›ğ¼ć=şÔƒÚ∆›þ⁄=˘=şÔƒÚ∆›þ=þœ¼ć=₣œÈš=¾œÈþI=þœ¼ć
=¼ćşÈˇœôøœ=şÈàÈİI=þœ¼ć=³œÐ=³œþœ¼ć=¼Üœ=Ûœ¼ć=Ï₣œŠœ¼ć=ŁÈhÐI=þœ¼ć=×œ›ÜŞćœ¼œÖœI=Ïˇœôøœš„ÈÐI=þœ¼ć=¼œÝıÈğ¼ć=Ï×ĆþÈjtI=Ûœ¼qœşÝı›
sÈ²¼ć=³ôøÌˇœÈ²I=þœ¼ć=ğœğ²JŠŠÂœŞćI=³Ì¼ć=½›˝¼ć=ş„›½=ş∑iÈ×¼ć=ŽÌ¼²₣„˛Ì=ˇœÈ²⁄=˘=şÔƒÚ∆›þ=þœ¼ć=¼ć¼ÌÑ²œÈ−¼ć=ŽÌ¼²=şÖœÈ²I=›ĆŽğ
=İœ³ğœ¼ć=›¾ÈŽ=ˇÈÖI=þœ¼ć=şÖÁœ=ñ×ÌÈ³¼ć=²¼ć₣=ÛœÈğœŞćI=þœ¼ć=ñœÞ=¾¼ćœ=₣œ=ÝœÈ˝I=þœ¼ć=¼œÔğœ=¾œĞœŞć⁄=ĆœŽœ¼ć=¼šÈ¼ć¼ć=ŽÌ¼²ŠŠÂœ
¼ć=₣Lğ₣Şć=›×˝C›ğÈ˝=›²ÈŞćI=¨ÞC›ğÈ˝=›²ÈŞć=ˇÈÜ=ÝıÈðÈš=˘Ćı=şÔƒÚ∆›þ⁄=˘=şÔƒÚ∆›þ=¼œłœ›ğ=ŽÌŞć²¼ćş⁄=˘=şÔƒÚ∆›þ¼ć=›¼ĆÈ²=¼œłœ›
ğ¼ć=ÝıÊş›Ð=ŞœÈ¼=è›˝ÈŞć⁄=¼œłœ›ğ=Ûœ¼ć=¼œłœ›ğ=−œ˝È¼=²œ⁄ 
 
¹₣Â=Ş›×=₣œ²¼=ÏŠþ²œ¼ć=Ï˝œ²=£ğ²=³›¼ć₣œŽÂÈ²=Ýıw„u=˝È¼ćI=Ş›×=ŽÌ¼²×İÂÈ²=›Š¼ćœŞćþ=₣œ²›¼˝=CÞœ¼ğÌ¼ć=›¼˝œÈİ=şœĆœŞÁ=˝È¼ćI=²
œ²œ›¼¹=Ïğœ¾=Ûœ¼ć=¨„{›Š∑iœ¼ć=ÛœpÆ₣Þ=Ï−È˝=ş›¼ćÈŞć=¼ćœ˛Èþ=şœĆœŞÁ=˝È¼ć=þÈ¼=¹È₣Â¼ć=ÏşĆı=şœ¼ć=ÛÔÈİ¼ć=Û²„¹œ¼²=˝¼ćœ=ÏŞÈþ=³œ
È¼ć=˘˝œ∑iĆı=¼Á›jÆˇþ=∑ƒÈ¼ć⁄=›˝Å=Ş˛²Ćı=¹₣ÂÈ˝=şœ₣œ›Ž˝=›pÆŞćœ=˝ğœÈ³¼ć=Ćœ›þŞćœ¼ć=˝È¼ć=Ïþœğœ=ĆŞć=þ˛²Ćı=ÛœÈş=ˇdÌ¼uþœ=Ûœ¼ć
=şÔ˝ÌÞÂþœ⁄ 
 
ƒ¬œ¾œ›¼˝=₣œ²›¼˝=¹È₣Â¼ć=Û›¹˝œ›¼ć=₣œ²„Ğ=Ï˝œ²˚=¼ć˝₣=ÛœÈ¼ćœ›³þ=¹₣Â›¼ª…œş=šœÜœĆı=ŠğÈþ=³œÈ¼ć⁄=¹₣Â›¼ª…œş=˘˝œ∑i=¼Áœ›jÆˇþ=∑ƒ
È¼ć=Ï¼ćÈ˛=ñ˝œÈİÁ=þœ¼ć=›¼Wœ³²=²œ=˝È¼ć˚=₣œ²„ÈĞ¼ć=›×²=ŠÈğ⁄=›˝Å=ÏŞ=₣œ›ÐÈþ=Ûœ₣œ¼ć=ŽÌ¼²¹œ¼ćÞ=ÏşĆı=₣œ›Ð=Ï−È˝=Ýı‹Òþ=şÔƒÚ∆›
þ=¼œ×=›×ÈŞć=Ûœ›₣=ÏŞ=˘˝=³œ=ŠğÈþ=³œ›¼ć=²œI=şœ₣œ›Ž˝=−œ˝Èþ=³œ›¼ć=²œ⁄=Ûœ₣œ¼ć=¹₣Â›¼ª…œş=Ş›×=−œ˝ÈþĆı=ĆŞćI=ÏŞ²=Ûœ₣œ¼ć=şÔƒÚ∆›
þ¼ć=³›¼ć³i∏Ì=²œ=ĆŞćI=ÏŞ²=Ûœ₣œ¼ć=ñ›þ₣„ĆÒÈþÂ¼ć=ŽÌ¼²Şœ³È²=¼œ¹œ=ĆÈŞć=²œ=×aœÜœŞć⁄=
=
¼œÔğœÈ×Èİ=˘Ćı=‰¼³¼ćÌþÁI=˘Ćı=Û∑iwÂÖ=¼Ü=Ï¼›İ=ÏŠœÈ˛=³ÈÜÈšI=ñœÈÞ=¼Ü=Ï¼ÈŽÈš⁄=˘˝=ÛœÈ¼ćœ›³þ=¹₣ÂÈ˝=¼ŽœŞć=¼ćœ˛Èþ=›ˇÈŞć=
ş√³ÒÞÂ=›¼³¼ćÌþ¹₣ÂÌ=×„Ćı=şÔƒÚ∆›þ¼ć=Ï×œÐœ²œŞć=₣È²=ĆÈŞćÈš¼œÔğœÈ×İÈ˝I=¼œłœ›ğÈ˝⁄=²œ₣œŽ=³ÜÈþ=ĆÈ¼=³›õ₣₣„È˛œ=ĆÈŞć⁄=Ï˝²’=Ûœ
ôøœ=›˝=è¹„=˚Ćı›×È˝Ćı=ÛœÈš²’=Û²Á›×È˝=›½È¼ć=²œ₣œŽ=³ÜÈğ=Ûœôøœ=›˝=ÛşÅ«§=ĆÈ¼²’=Ûœôøœ=›˝=˘þĆı=şÔ˝ÌÞÂ₣²œ’=²œ›˝=˚Ćı=¹
₣Â=³œğ²=˝¼ćÈþ=ĆÈğ=³›õ₣›×È˝¼ć=›¼ÈİĞ=ƒ∏œ²›ÐÈ˝I=›¼ÈİĞ=şÔƒÚ∆›þ›ÐÈ˝=ñœ¹œ²Á=›×ÈþĆı=˘Ćı=›²×œ²’ 
 
×„È¼Âœ¹Áþœ¼ć=ÛœÜœÈğ=˘˝=¹¼ćÈ²¼ć=şò₣=şÚ›«§=˝¼ćœ¼ć=ñŞćœş=ŠÈğ⁄=˘›×È˝=Ï×›˛=Ùª…¼ć=Ûœ¼ćœ¹œ²œ¼ć=ş¼=İëĆı=şÔƒÚ∆þÈþ⁄=şÔƒÚ∆þ=²œ›˝
=Ï×¼¾œĞœI=›¼ÈİĞ=˝Ž²=Ïğœ˝Ćı=˚Ćı=Ï×¼¾œĞœŞć=³œ¼ćL₣⁄=Ûœ₣¼ćœ=Ûœ₣Ž²þœ¼ć=è¹„=˚Ćı=¾„ğ=ÏĆœ˝=èu=ÏĆœ˝I=Ýı_Šœ¼ćÞ=èÈ²I=Û−Â
=²œ=¼„ÈžĆı=³„²¼ćœ¼Ú›j=˝È¼ćĆı=şÅ«§=−œ˝¼=˘Ćı=Ï¾È¼=ÏŞ=Ûœ₣œ¼ć=˝−œ=Ûœ₣œ¼ć=ñœ−Â²œ=Ûœ₣œ¼ć=∑ƒ¼=›ð˝=ŽœŞćˇœŞć=Ï³aÍÈšÈš⁄=Ï˝²’=Ù
ª…¼ć=›˝=˘þĆı=ƒ¬®Wœ²Ì=ÏŞ=›ð˝=˚Ćı¾œÈ¼=˚Ćı=İÈë=²œ=¼ğÈğ=è²È¼²=²œI=¼„žÈ¼²=²œ’=ÏˇœÐœ=ñ›pÆŞćœ›Ð=³›¼ć˝›®þ¾œÈ¼=şœ¹œ¼ćÈÞ
¼ć=Ûœ˚þœ¼ć=¼œĆıÈ¼ć=¼ćœ˛œ=ĆÈŞćÈš=˘˝›Ð=›¼ÈİĞ=şÔƒÚ∆›þ¼ć=ñ¾œ¼=¼ŽœŞć=¼ćœ˛œ¼ć=Ž²Á=˘¼Ô=˘þwœ¼ćœ=›¼ÈİĞ=›˝š„=₣œ²„ÈĞ¼ćI=›¼ÈİĞ=˘
˝=ÏöÞÌ¼ć=ş„›¼¹œ¼ć=Ž²Á⁄=˘¼Ô=Ïş=ş„›¼¹œ=˘˝œ∑iĆı=ĆıĆÈğÍ›˝˝I=¼Çˇþ=˘¼Ô=¼ğœĆı=¼œrğÁI=Û−ÂÎ²›þ˝⁄=¼œÔğœÈ×Èİ=˘Ćı=ş₣şÁœ¼ć=
ŠpÆ¼ÒÁĆ=ÏŞ²=Ûœ¼ć˚=Ž›Ðğ⁄ 
 
¼œÔğœÈ×Èİ¼ć=¼ćœ«§∂¹₣Â=Ćğ=Ćışğœ₣⁄=˝−œŞć=˝−œŞć=¼ğœ=Ćışğœ›₣˝=Ï¶Ð⁄=ÏşÐœ=˝Ì=¼Ç’=˛œŞć=²œ=₣œ−œŞć=Ï×Şć’=¼ćœ«§∂=Ïþœ=˘˝Ðœ=Şi~I



=İœş²Şi~⁄=₣œ˝Âş¼œ×Ì=Ïö›ÞÈŠþ²œ=›²ÈŞć=¼ğœ=ŞœŞć=ÏİœĞÞŞi~⁄=¨₣þœşÌ²=Ïö›Þ=˝þÚÂ˝=Û²Á=Ïö›Þ¼ć=˚³¼ć=ÏİœĞÞ=¼ğ¼Ê=¼ćœ˛œ¼ć=
Şi~=Ćğ=¼ćœ«§∂⁄=˘ĆıÐœĆı=¼ćœÈ«§∂¼ć=şÚ›«§¼ć=Ćı›þĆœşI=˘ĆıÐœĆı=þœ¼ć=şÔWœ⁄=₣œ˝Âş¼œ×=þœĆı=¼ÈğI=˘Ćı=¼ćœ«§∂Şi~=Ï˝œ²=Ïö›Þ¼ć=Û¹ÌÈ²=−œ˝È
¼=ÏşÐœĆı=›¼È¼ŠÁ⁄=₣„›«§È₣Şć=³¼ćœá≈È¾œŽÌ=¼Áœ›jÆ¼ćI=²œ=Şœ¼ćœ=öÈ₣JÏƒ¬È×=ş₣œŽÈ˝=˘›ˇÈŞć=›²ÈŞć=ŞœŞć=ÏşĆı=ö›₣˝J˝ÚĞÈ˝¼ć=ĆœÈþ’ 
 
˘=˝−œ=›˝Å=şœ¹œ¼ćÞ=Ï¼œ¹¼„›u=ş√³á≈=₣œ²„ĞĆı=Ï¼œÈž²=ÏŞ=Š›¼ćp=ŞœĆı=ÏĆœ˝=¼ćœ«§∂=˘˝›Ð=Şi~⁄=˘˝›Ð=¼Á¼ƒ∏œ⁄=ÏŞ=¼Á¼ƒ∏œ¼ć=₣œ¹ÁÈ₣=
Ï×Èİ¼ć=ş¼=˝œŽ˝₣Â=›²Şć›i~þ=ĆÈ¼⁄=
=
ñÈþÁ˝›Ð=ŞÈi~¼ć=˘˝›Ð=ƒ¬œ¾œ›¼˝=¹₣Â=−œÈ˝⁄=ÏŞ=˝œÈŽ¼ć=Ž²Á=Şi~›Ð=‰þ›¼ć=˝¼ćœ=ĆÈŞćÈš=ÏşĆı=˝œŽ›Ð=˝¼ćœ=ÏşĆı=ŞÈi~¼ć=¹₣Â⁄=ŞÈi~¼ć=
Ûœ¼ć=Ï˝œ²=¹₣Â=−œÈ˝=²œ⁄=Ûœ¼ć=Ï˝œ²=¹₣Â=ĆŞć=²œ⁄=›b›ğÔ=Ï₣›şÈ²=²œ₣=¼œ=¼œ›ĆÁ˝=¼ćłŠł=ŞœĆı=ÏĆœ˝=²œ=Ï˝²⁄=˘₣²›˝=ÏşĆı=Ï₣›şÈ²
¼ć=Û³œÈ¼ćÐ¼ć=¼œ=Šœğ˝=ğ„›LĆı=³≠²=¼œ=Ýı³¼Ìþ=¹œ¼ćÞ=˝È¼ć=ˇœŞćpÌ=ŽÈ³Ćı=Ûœş„²û=ÛœôøœJÛœôøœĆı=˝≠²=¼œ=¼ćœ₣J¼ćœ₣Ćı=¼ğ„²⁄=¾œ¼ć
þ¼ÈĞÂ¼ć=¼ćœ«§∂˝œðœÈ₣œ=¹›²˝Èö›Þ¼ć=ƒ¬œÈ−Â=ˇ›ðþ⁄=²œ₣=þœ¼ć=ˇÞþi~I=ˇÞþœ›i~˝=ş₣œŽþi~=¼œ=ş₣œŽþœ›i~˝=ˇÞþi~I=Ïşœ²œ¼ć=³œ−¼ć
¼œ›Ð=¼œ=˝aœðœÈğ¼ć=Ûœ₣şn=ĆıþÁœ›×=ŞœĆı=ÏĆœ˝=²œ=Ï˝²⁄=˘=¼ćœ«§∂¼Á¼ƒ∏œ=¹›²˝=Ïö›Þ¼ć=ƒ¬œ−Â=Ï×˛œ¼ć=Ž²Á=‰þ›¼ć⁄=şÔ›¼¹œÈ²¼ć=ñ−₣=³
œþœŞć=ŞþĆı=Ž²ˇÈÞ¼ć=wœ¼ćœ=›×Şćœ=˝þÚÂ˝=Ïğ˛œ=−œ˝„˝=²œ=Ï˝²=˘=¼ćœ«§∂Şi~I=˘₣²˝Ì=¥=Šœğ˝=³œğÐœÈğ˚I=˝þ¼œ¼ćĆıÈþœ=˝þ¼ćÈł¼ć=
Žœ₣œ˝œ³Ü=³È¼ć=Šœğ˝=˘Èğ²I=Şi~=þœ¼ć=›²Žƒ¬=¹₣Â=Û²„ŞœŞćÌĆı=˝œŽ=˝¼ćÈ¼⁄=Ûœ₣¼ćœ=³›õ₣¼ÈLĆı=Ï×˛›šI=˘È˝¼œÈ¼ć=šœ³₣œ¼ćœ=Ûœ₣
œÈ×¼ć=Šœğ˝=›×ÈŞć=Ï×˛›š=¥=Şi~=þœ¼ć=˝œŽ=˝È¼ćĆı=ŞœÈ_š⁄=þ½œÊ=›˝=ĆŞć›²=›˝š„Ćı’=ĆaÁœI=ĆÈŞćÈš⁄=¼r›×²=¹È¼ć=ŠœğœÈþ=ŠœğœÈþ=Šœ
ğ˝=¼„žÈš²=²œ=ÏŞ=›þ›²=Ûœ¼ć=ŠœğœÈ_š²=²œI=Şœi~Ćı=þœÈ˝=ŠœğœÈ_š⁄=Ûœ¼ć=˘þ=³þœ˝œI=₣„›«§¼u=Ćœþ=Ûœ¼ć=İë=›×ÈŞć=Şi~=şœŽœÈ²œ=
ĆÈŞćÈš=ÏŞ=Ï¼œ¹ĆŞć=²Áœ¼œ=¹È¼ć=ÏˇğI=ÏŠœÈ˛˚I=Ï¼œÈ¹˚⁄=¾œ¼›šI=Ï˝=ŽœÈ²=Ï˝œ²=×œ›Ü˚Şćœğœ=˛ÈÐœ₣ÈÐœ=Žœ₣Âœ²=¾œĞœŞć=˝È¼=˝Ì=›
ğÈ˛›šÈğ²=¥=Şi~=Ï¾Èł=ÏÐÈł=Ûœ₣œÈ×¼ć=ñÈŞćœŽ²=Û²„şœ¼ćÌ=Ï₣Í›ğ˝=Şi~=ˇÜÈþ=ĆÈ¼=¥=Ûœ¼ć=˚şÈ¼¼ć=×¼ć˝œ¼ć=Ï²ĆıI=Ï¼İ=Ïþœ=
Ûœ›šI=˘Ćı=›b›ğÔ=Ï₣›ş²=›×ÈŞćĆı=Ïş›³Ô=˝¼ćœ=ŞœÈ¼I=Ï×Èİ¼ć=×Èİ¼ć=Ïş³Ðœ=³œğÈÐ=Ï×˚Şćœ=ŞœÈ¼⁄=
=
¼œÔğœÈ×Èİ=Ïþœ=ÏˇœÈ×¼ć=˚³¼ć=›¼ĞÈ½œÜœ⁄=³œ›˝∑ƒœ›²=ÏİœĞÈÞ¼ć=ÏŽœŞćœğ=ÏðÈğ=Ï½Èğ=Ş›×J¼œ=₣œ−œ=þ„Èğ=×aœÜœğ=¼œÔğœÈ×İI=şœÔ›
¼¹œ›²˝=₣Òğ=˝œðœÈ₣œ›Ð=¼ćĆığ=˘˝ĆıI=›˝š„=Ýı×Â„=¼ğœ=₣œ²„ÈĞ¼ć=¼×Èğ=¼œÔğœ=¼ğœ=₣œ²„ÈĞ¼ć=×œ³Ð=è≠=Ćş⁄=˘È×Èİ=∞QTJ˘¼ć=³¼ć=Ûœ
₣¼ćœ=ÏŞ₣²=şœ×œ=Šœ₣Üœ¼ć=¼×Èğ=¼œ×œ›₣=Šœ₣Üœ=Ï³ÈŞć›š⁄=¼¦œÝı²J›₣ğœ¼ćJÏĆ²¼ćÌÈ×¼ć=¼×Èğ=Ï³ğœ₣=›¼ÜğœJÐœÐœJÛœ√¬œ›²È×¼ć⁄=Ï₣›ş
²Ðœ=›˝Å=›b›ğÔ=¼ćĆığ⁄=¼œÔğœŞć=›bğ=˝¼ćÈğ=¼œłœ›ğ¼ć=¼ćjÆ¨¼ćÞ=›˝=˝₣=ĆŞć’=›¼ĞÈ½œÜœ›Ð=Ïþœ=Ûœ¼ć˚=₣œ¼ćœo˝⁄=˘=Ïþœ=şÔƒÚ∆›þ
¼ć=ş₣şÁœI=ÛœĆıÈÝ²›Ð›Ð¼ć=ş₣şÁœ⁄=
=
Ćışğœ₣=¹È₣Â¼ć=şÚ›«§¼ć=Ćı›þĆœşI=³›¼ć›ƒ∏›þI=³›¼ćÈ¼İ=³ŞÂœÈğœŠ²œ=˝È¼ć=˘˝−œ=Û¼İÁĆı=¼ğÈþ=ĆÈ¼=³›¼ćÈ¼İ=³›¼ć›ƒ∏›þ=¼×Èğ¼ć=şœÈ−I
=ş₣ÈŞć¼ć=˘Ćı=¹È₣Â¼ć=¼Á¼Ćœ›¼ć˝=ÛœŠ¼ćÞ›¼›¹=Ûœ¹„›²˝=ĆŞć›²⁄=˘Ćı=˘˝„İ=İþÈ˝I=ĆœÈþ¼ć=₣„ÈðœŞć=Û²„¾¼=˝¼ćœ=ŞœŞć=ÏŞ=³Ú›−¼Ì¼ć=²œˇ›
¼ć˝=ĆÈŞć=˘Ćış¼=Û²„İœş²=pÆ₣İĆı=›˝=›¼È¾×=þ„ğÈš=²œ’=›×È²=³aœŠ¼œ¼ć=²₣œŽI=¼šÈ¼ć¼ć=˘˝₣œş=Ï¼ćœŽœI=›¼ÈİĞ=›×È²=³èĆþÁœ¼ć=
₣ÈĆœÊş¼=¥=˘₣²Ćı=Ûœ¼ć˚=˝þ=›¼›¹›²ÈĞ¹⁄=˘¼ÔI=˘¼ć=ş¼ÐœĆı=Ïşœ_ŠœÈ¼ćI=Ïˇœ•Ì¼u¾œÈ¼I=şœ₣œ›Ž˝=›pÆŞćœ˝ğœÈ³=³›¼ćÞþ=˝È¼ć⁄=
¼ğœ=ÏŞÈþĆı=³œÈ¼ćI=˘ş¼=Û²„İœş²=₣œ²ÈğĆı=¼œ=˝Ì=¨›þ’=ĆaÁœI=¨›þ=ÛœÈš⁄ 
 
Ćı›þĆœş=ñ₣œÞ=›×È_šI=Û›þ›¼ćjÆ=Û²„İœş²I=¼œ›ĆÁ˝=›¼ÈİĞ=ÛœŠ¼ćÞ›¼›¹=₣œ²„ĞÈ˝=₣ĆÌŞćœ²=˝È¼ć=²œI=×Ú›«§¼ć=ñşœ¼ćþœ=¼œÜœŞć=²œ=¼¼ćÔ
=þœÈ˝=˝Ò³₣d„˝=˝È¼ć=ÏþœÈğ⁄=˝Ò³₣d„˝=₣œ²„ÈĞ¼ć=ÛWþœ=Ûœ¼ć=ÏˇaœÜœ›₣=Žá∫=Ï×Şć=›¼›_šá≈þœ¼ć⁄=›¼›_šá≈þœ=Ï−È˝=ÛœÈş=‰²¼ćœŽÁI=
‰²¼ćœŽÁ=Žá∫=Ï×Şć=Ýıˇ¦þœ¼ćI=şi~œÈş¼ćI=₣œ²„Ğ=þœ¼ć=raş=Ćœ›¼ćÈŞć=Ï½Èğ⁄=
=
₣œ²„Ğ=þœ¼ć=¼aœŠœ¼ć=ñÈŞćœŽÈ²=ğþœ³œþœ=˛œŞćI=½ğ₣Òğ=˛œŞćI=₣œš=₣œÔş=›Ý₣=˛œŞć⁄=˘˝˝−œŞć=¼ğœ=ŞœŞć=₣œ²„Ğ=˝Ì=˛œŞć⁄=˘¼ć=›³šÈ²=
þœ¼ć=ƒ¬œ×I=Ýı³˝œ›¼ćþœI=³œ˚Şćœ=²œ=³œ˚ŞćœI=Û¾Áœş=ĆıþÁœ›×=›¼ĞŞćC›ğ=˝œŽ=˝È¼ć⁄=þœI=Ûœ›₣=Ûœ₣¼ćœ=≠›Š=Û²„ŞœŞćÌ=Ï˝œ²=˛œ×Á=ˇ¦ĆÞ
=˝¼ćÈğ=ÛÈ²Á¼ć=ÏŠœÈ˛=ÏĆŞć=¼œ=ŁÚÞÁ=Ć¼=È˝²’=Ûœ₣œ¼ć=Ýı³œş²œ=ˇÚÈĆ¼ć=şœ₣È²=Ş›×=Ï˝Ýı=Ûœ₣œ¼ć=Û³šÈà¼ć=₣œÔşI=Û¼İÁ=Ï˝²=Û³
šà=ÏşÐœĆı=³›¼ć«∆œ¼ć=²ŞćI=Ï½Èğ=ŞœŞć=þœĆÈğ=ÏşĆı=şœ₣œ²Á=ŁÐ²œÈ˝=¸×œÈŞÂ¼ć=şœÈ−=ˇ¦ĆÞ=²œ=˝È¼ć=×œLœŞć=Ï₣Èþ=Ýı›ð=Ï˝²’=ÏŞ=¹₣ÂÌ
Şć=Û²„İœş²=Ûœ₣œÈ˝=şĆ²İÌğþœ=²œ=›İ›˛ÈŞć=Ý›₣È²Ð=˝¼ćÈþI=×œLœ=˝¼ćÈþ=ñÈ¼ćœ›Šþ=˝È¼ć=ÏşĆı=¹₣Â=²œ=−œ˝Èğ=˝Ì=ĆŞć’=
=
¼œÔğœÈ×Èİ=Ï×˛ğœ₣=˝−œŞć=˝−œŞć=Ï˝œ¼ćœÈÞ¼ć=ÝıuÚ›þI=Ćœ›×Èş¼ć=Ï˝œÈÐİ²⁄=›×È_š=˝œ¼ćœ’=Şœ¼ćœ=ñ›þ₣„ĆÒÈþÂ=Û²ÁœŞć=˝¼ćÈš²I=ÛþÁœ
Šœ¼ć=˝¼ćÈš²I=ş₣∑ƒ=¼ć˝₣=×„²ÂÌ›þÈþ=›şuĆ∑ƒ=˘¼Ô=˘¼ćœ=˘=ş₣∑ƒ=›˝š„Ćı=˝¼ćÈš²=Ćışğœ₣È˝=ýœğ=›ĆşœÈ¼=¼Á¼Ćœ¼ć=˝È¼ćI=Ï¼œ¼ć˛œŞć=¼ćH



³œ∑i›¼ćþ=˝È¼ć⁄=
=
›Ž¼ćœŞćþI=˘Ć¼ćœ₣I=ÏŽœĆ¼ćœI=ğœ¼qœÈŞć˝I=Ćı¼œ×þI=Ûœš¼ćI=þœ˚Şćœ½I=₣œˇ›¼ć½I=˛„Ê¼œI=þœ˝˚ŞćœI=₣œ˝¼„ğI=₣œş²„²I=›İ¼ćÈ˝=˛½ÌI=˘
İœI=²œ›şğI=Ûœ¼ćœ½œ¼ćI=˝„½¼ćÌ=ĆıĆ¼ćœ₣I=þœğ›¼ŞćœĆ=KKKKKKKK=ĆıþÁœ›×=ĆıþÁœ›×⁄=˘Ćı=İëCÈğœ=˘¼Ô=˘¼ć˝₣=Ûœ¼ć˚=ÛÈ²˝=İë=ÛœŽ=¼œÔ
ğœÈ×Èİ¼ć=Ćœ˚ŞćœÈþ=³œ˚Şćœ=ŞœÈ¼⁄=˝„›«§Şćœ¼ć=˘È˝¼ć=›¾þ¼ć=›þ²=¾{ÈğœÈ˝¼ć=₣Èþœ=›¼ÈİĞ=›˝š„=₣œ²„ÈĞ¼ć=₣„È˛=˛Ćı=Ï½œÐœ¼ć=₣Èþœ=˘
Ćı=¹¼ćÈ²¼ć=İë=½„ÐÈþ=èÈ²›š⁄=İëC›ğ=Ûœ¼ć›¼=İë⁄ 
 
¼œÔğœÈ×Èİ¼ć=ˇ¦œ₣œZÈğI=şœˇ¼ć×œ›Ü¼ć=³È−I=²ÜœĆıÈğ=₣¹„₣›þ=³œÈÜ¼ć=ˇ¦œÈ₣I=³Ð„Şćœ˛œ›ğ=Ï³›¼ćÈŞć=˝„Şćœ˝œÐœ¼ć=³È−I=›¼pÆ₣³„È¼ć¼ć=˘
˝œ›¹˝=ˇ¦œÈ₣I=Š^ˇ¦œÈ₣¼ć=¼ćœłœ₣œ›Ð¼ć=ÛZÈğI=ÏÐ˝²œÈ½¼ć=ˇ¾ÌÈ¼ć=¼œ=˝„›«§Şćœ=Ï−È˝=›İğœĆı×ÈĆ¼ć=³È−=¼r=ˇ¦œ₣ÌÞ=₣„şğ₣œÈ²¼ć=şÈL
=˝−œ=¼Èğ›š⁄=˘Ćış¼=İÈë¼ć=Û−ÂĆı=þaœ¼ćœ=ŽœÈ²²=²œ⁄=˝ÈŞć˝Ž²=şşÔÈ˝œÈŠ=˘˚=Žœ›²ÈŞćÈš²I=˚Ćı=ÏŞ=›×È²=³aœŠ¼œ¼ć=₣ş›Ž×=Ï−È
˝=₣œĆı˝=şĆÈŞœÈˇ=›˝Ô¼œ=₣œĆı˝=šœÜœĆı=›¼ÈİĞ=ş„È¼ć=šÈà=²₣œŽ=³Üœ=ĆŞć=þœ¼ć=Û−Â=þaœ¼ćœ=Ï¼œÈž²=²œ⁄=ğ@œ=›₣›öþ=ˇÈ¼Â¼ć=şÈL=
˘˚=¼ÈğÈš²=¥²₣œŽI=Ïş=Ïþœ=³ÜÈþĆı=ĆÈ¼I=Ûœôøœ¼ć=˝œÈš=Ï×œŞćœ=₣œłœI=Ï˛Şćœğ=˝¼ćÈþ=ĆÈ¼=İë›Ð=ñœ−Â²œ=²Şć=Ï×œŞćœI=Ûœ›₣=¼„›ž
=²œ=¼„›ž=Ûœôøœþœğœ=Ïþœ=¼„žÈ¼²⁄=
=
˘Ćı˛œÈ²=ş₣şÁœ⁄=ŽÌ¼²=ŠğÈš=¼œÔğœŞćI=ş¼›˝š„Ćı=ĆÈ_š=¼œÔğœŞć=›˝Å=¹₣Â=›¼ĞŞć˝I=Ćışğœ₣=ş√³›˝Âþ=˝−œ¼œþÂœ=¼ğÈþ=ĆÈ¼=Û›¹
˝œÔÈİ¼ć=×„È¼Âœ¹Á=Ûœ¼ć›¼Èþ⁄=þœĆÈğĆı=Ï¼œ¹˝›¼ć=Ûœôøœþœğœ¼ć=Ûœ¼ć˚=˝œÈš¼ć=Ïğœ˝I=›²ÈŽ¼ć=Ïğœ˝=Ć˚Şćœ=ÏˇğI=Ûœ¼ć˚=˘˝Ð„=₣„şğ
₣œ²=Ć˚Şćœ=Ïˇğ⁄=˘¼Ô=˘¾œÈ¼Ćı=¹œÈ³=¹œÈ³=³›õ₣=˘›İŞćÈ×¼ć=₣Èþœ=×œ›ÜI=ğ√¬œ=ğ√¬œ=Ï³œİœ˝I=ñ›þ›×È²¼ć=˛œ×Áþœ›ğ˝œŞć=₣œÔÈş¼ć=
ñœ¹œ²Á=⁄=Û−Š=²×Ì₣œþÚ˝=Ï×Èİ¼ć=İÁœ₣ğ=Ï˝œ₣ğ=¼œłœ›ğ=−œ˝Èþ˚=ÏŠÈŞćÈš⁄=Ïş˛œÈ²=şœ¼ćœ›×²=²œ₣=þœ¼ć=¼ć¼ÌÑ²œ−I=þœ¼ć=ŽşÌ₣Ý
ı›s²⁄=þaœÈ×¼ć=˝−œŞć=þœ¼ć=Ûœoœ¼ć=₣„›jÆI=þaœÈ×¼ć=ş„È¼ć=þœ¼ć=ñœÈÞ¼ć=Ûœ¼ćœ₣⁄ 
 
ýœ˝œ¼ć=ş¼ÈŠÈŞć=¼Ü=¼œş=Ûœaœ=ˇœ¼þ›ğ¼ć=şœ›˝ğ=¾œĆıJ˘¼ć=˝−œ=₣È²=³ÜÈš⁄=˚¼ć=˝œŽ=ŞœpÌ=¹È¼ć=Ûœ²œ⁄=˝Ćı=ŞœĆıÈ¼²’=˝„›«§Şćœ
’=˛„ğ²œ’=ÛœÈş²=ÛœÈş²I=¾œğ=›şÐ=ÛœÈš⁄=×Áœ²I=ş„ÐÈ˝şÐœ=Ûœ₣œÈ¼ć=×Áœ²I=˘˛²Ćı=Şœ₣„=›ˇŞćœ⁄=›Ž’=ÛI=Ï¼²œÈ³œğ=ŞœĆıÈ¼²’=˝Ćı
È¼²=Ïþœ’=ŠÈğ²=ŠÈğ²⁄=˝˛²=ŞœĆıÈ¼œ’=˝Ì=ÏŞ=˝²=˝þÂœI=˘Ćı=Ïþœ=Ïˇ›š=›ˇŞćœ⁄==
=
˘₣²Ćı=ĆœŽœ¼ć=˝−œ=¼ÈğI=ñœŞć=¼ˇğ×œ¼œ=˝È¼ć=¼œÈş¼ć=›şÈÐ=¼›şÈŞć=þÈ¼=þœ¼ć=Ćœþ=Ï−È˝=šÜœ²⁄=˘Ćı¾œÈ¼=şœ¼ćœ›×È²=˝›₣İ²=¼œ¼
×=˚¼ć=ĆœÈþ=ÛœÈş=³ZœİJĞœÐ=Ðœ˝œ⁄=›˝š„=¼aœŠœÈþ=³œ¼ć’=˝Ì=ÏŞ=˝²=˝þÂœI=˘˝=Ï¼ğœ=˛œĆıÈþ²=¥=Ï˝²’=˘˝È¼ğœ=Ï˛Èþ=˘þ=ğœ
ˇÈ¼=Ï˝²I=˘¼ć=˝È₣˚=Ïþœ=ĆŞć⁄=ĆŞćI=þÈ¼=₣œÔşÈþœ=ĆŞć=²œ⁄=þœ=Ï¼ćœŽ=Ï¼ćœŽ=₣œÔş=²œĆıJ¼œ=Ï˛Èğ⁄=˝Ì=ÏŞ=˝²=˝þÂœI=₣œÔş=¾œþ=²œ=
˛œĆıÈğ=ĆŞć’=
=
şœ₣œ²Á=þ−Á⁄=›˝Å=ş„×Ò¼ćñşœ¼ćÌ=˘þ=þjt=˘¼ć=ÝıÊÈş⁄=›¼³¼ćÌþ₣„˛Ì=×„Ćı=şÔƒÚ∆›þ¼ć=Ðœ²œÈ³œÈÜ²=¼œÔğœÈ×İ=Ï˝œ−œŞć=×aœ›ÜÈŞćI=¼œłœ›ğ
=Ï˝œ−œŞć=Ï³aÍšğ’=
=
¹È₣Â¼ć=²œÈ₣=˘Ćı=›¼ŽœþÌŞć=şÔƒÚ∆›þ¼ć=Ûœˇ¦œşÌ=¾Ò›₣˝œ=Ï−È˝=şœ¼¹œ²=ĆÈþĆı=ĆÈ¼⁄=ĆıÝıÈ¼ćœ³=þœ¼ć=ÛÖ˝œ¼ć₣Şć=ŠœÈŠÂ¼ć=Ş„ˇ=Ï³›¼ćÈŞć=˘
ÈşÈš⁄=¼þÂ₣œ²=¾œ¼ćÈþ=²þ„²=˝È¼ć=¹È₣Â¼ć=ðÁœğœŞć=Ûœ₣œÈ×¼ć=İœ›∑i=›¼›ŁÃþ⁄=þ−œ˝›−þ=›Ćà„¹È₣Â¼ć=¼r¹œ=›¼˝œÈİ¼ć=½ÈğI=¾œ¼ćþ¼ÈĞÂ
¼ć=¼rŽœ›þ˝=Š›¼ćÈp¼ć=¼ÈğI=›¼›Šp¹È₣Â¼ć=şœÔƒÚ∆›þ˝=ŽÌ¼²ÎİğÌ¼ć=˝ğÁœÈÞ=˘Ćı=¹₣ÂÌŞć=şÔ˝ÌÞÂþœ¼œ×=ş₣œÈŽ¼ć=›²Şćœ₣˝=İ›jÆ=ĆÈŞć=Ýı
ðÈþ=³œ¼ćÈ¼=²œ=¥=˘=›¼ª…œş=Ûœ₣œ¼ć=×ÚýČ⁄ 
 
¼œÔğœÈ×İ=ş₣œŽŽÌ¼È²I=¼ćœ«§∂ÌŞć=¼Á¼ƒ∏œ¼ć=¹È₣Â¼ć=˘Ćı=pÆ₣İ=ş¼Âˇ¦œşÌ=¾Ò›₣˝œ=¥=¼„žÈþĆı=ĆÈ¼I=₣Lğ₣Şć=³È−¼ć=›×İœ=˘Ðœ=²Şć⁄=¼œ
łœ›ğ¼ć=şÔƒÚ∆›þ¼ć=¹qÔş=˝È¼ćI=¼œłœ›ğ¼ć=Š›¼ćp=³œğÈÐ=›×ÈŞć=¼œÔğœÈ×İÈ˝=›³š²=›½›¼ćÈŞć=Ï×˚Şćœ¼ć=˘Ćı=ÏŞ=ŠpÆœ∑iI=þœÈ˝=¼Á−Â=˝¼ćÈ
þ=ĆÈ¼=¼œłœ›ğÈ˝Ćı⁄=
=
×„J˘˝›Ð=şœ√ñ›þ˝=þ−Á=Žœ²œ=Şœ˝⁄=¼þÂ₣œ²=¼œÔğœÈ×Èİ¼ć=İœş˝ÈöÞÌ=˘˝›Ð=ÛÔÈİ=Şœ¼ćœ=›²ÈŽÈ×¼ć=ÏĞœÈğœ=Ûœ²œ=₣„şğ₣œ²=₣È²=
˝È¼ć²=˘¼Ô=þœ›ğ¼œ²JÛœoÌŞćþœ¼ć=˝−œ=şˇÈ¼Â=ÏŁœĞÞœ=˝È¼ć²=þœ¼ćœI=Ž₣œÈŞćþ=Ćışğœ₣Ì¼ćœI=¼œÔğœÈ×Èİ¼ć=ŽœþÌŞć=şLÌÈþ¼ć=₣È¹Á=Ï³
Íj›ğ˝þœ=Ûœ›¼«∆œ¼ć=˝È¼ć=˘›Ð=³›¼ć¼þÂÈ²¼ć=˝−œ=¼ÈğÈš²⁄=¼œÔğœ=²¼¼ĞÂ=˘È×¼ć=›¼È¼Š²œŞć=˘¼Ô=¼ŽÂ²ÈŞœˇÁ⁄=˘˝„Èİ=Ï½¼¦åŞćœ¼ćÌ=Ï



˝ÑÌŞć=İ›Ć×=›₣²œÈ¼ć¼ć=Û²„•œ²=³›¼ć˝®²œ˚=˘È×¼ć=²œJ³şà⁄=
=
¼œÔğœJ˘˝œÈÝ›₣=¼œÔğœÈ×Èİ¼ć=¾œĞœ=ÛœÈàœğÈ²¼ć=ñþÁ¨=½şğ⁄=¼œÔğœ=˘˝œÈÝ›₣=ñ›þ›•þ=ĆÈŞćÈš=¼œÔğœ=¾œĞœ=˘¼Ô=¼œłœ›ğ=şÔ
ƒÚ∆›þ¼ć=³Ú•È³œĞ˝þœ¼ć=Ž²Á⁄=ş√³ÒÞÂ=¹₣Â›²¼ćÈ³¨=Š›¼ćÈp¼ć=¼œÔğœ=˘˝œÈÝ›₣=³›¼ćŠœ›ğþ=¼œÔğœÈ×İ=ˇ¦i∏È₣ğœ¼ć=ÝıÈwœ¹²=Û²„•œÈ²=Ï
˝œ¼ćœÞI=ˇÌþœI=¼œĆıÈ¼ğI=›p›³Ð˝=Ï−È˝=³œð=Ćþ⁄=˘¼œ¼ć=è¹„₣œp=Ï˝œ¼ćœÞ=³œð=ĆğI=Ûœ₣i~Þ³Èp=›¼ş›₣ôøœĆ=KKKKKKKK=¼şœ²=Ćğ⁄=³›õ
₣=³œ›˝∑ƒœÈ²¼ć=İœş˝Èˇœ•Ì=þÊ˝œğÌ²=¼œÔğœÈ×İ=þ−œ=³Ò¼Â=³œ›˝∑ƒœÈ²¼ć=¼œłœ›ğÈ×¼ć=›ð˝=‰²˝„ĞÁ˝„ğÌ²=₣„şğ₣œ²=¼Èğ=₣œ²Èþ²=²œ
⁄=¼ğœ=ĆþI=˘¼ćœ=¼Ü=Ï¼›İ=¼œłœ›ğ⁄=þœĆı=›˝=˘Ćı=₣¼ćÞžaœ³’=Ýğœ¼ćI=Ï³ÈÐ»œÝğœ¼ć=¾Ò›₣˝œ=Ï˝=ŽœÈ²’=
=
Ûœ₣œÈ×¼ć=˝„›«§Şćœ¼ć=˘È˝¼ć=›¾þÈ¼ć=›þ²=×œ×œ=¼ğÈğ²I=×ÁœÈ˛²=¾œĆıŞćœI=Ûœ₣¼ćœ=₣„şğ₣œ²I=Ćı₣œÈ²¼ć=Ž²Á=Ûœ₣¼ćœ=ş¼=˝¼ćÈþ=³œ›¼ć⁄=
Ûœ₣¼ćœ=ĆĆığœ₣=›ˇŞćœ=¹₣Â¾Ì≠=Žœþ⁄=Ûœôøœ¼ć=¼ćÈĆ=Ûœ₣¼ćœ=ş¼=˝¼ćÈþ=³œ›¼ć⁄=ÏİœÈ²²I=ĆŞć¼ćÈþ¼ć=›¼×œŞć=ĆÈŽX¼ć=¼œÞÌ=¥=ÏĆ=₣„şğ₣œ
²ˇÞI=ra›İŞćœ¼ć⁄=Ï²þÚJÛœÈ×İ=˝˛²˚=ğłŁ²=˝›¼ć˚=²œ⁄=Ş›×=Ï˝œ²=˝›þÂþ=²œşœ=˝œ½¦Ì=pÆÌþ×œşÈ˝˚=Ïþœ₣œÈ×¼ć=Ûœ₣Ì¼ć=˝›¼ćŞćœ=Ï×
˚Şćœ=ĆŞć˘¼Ô=Ïş=Ş›×=ÛœôøœĆ¼ć=›˝þœ¼=Û²„şœÈ¼ć=Ïþœ₣œ›×ˇÈ˝=Šœğ²œ=˝È¼ćI=þÈ¼=Û¼²þ=₣∑ƒÈ˝=þœĆœ¼ć=ÛœÈ×İ=₣œ›²Şćœ=Š›ğÈ¼⁄=
=
ÛÁœğÈ˝œĆğ=ğœ›[þ=ÏŠœÈ˛¼ć=˝aœ›³Şćœ=ˇ¾Ì¼ć=¹₣Âœ²„¼ćœˇÌ¼ć=Ï₣œğœÈŞć₣=Ćœ›ş=şĆ=Ûœ₣œÈ×¼ć=ÛœÈğœŠ²œ=ÏİĞ=Ćğ⁄=
=
Ûœ›₣=Ûœþ›†þ=ĆĆı⁄=₣È²=³ÈÜ=Ïˇğ=¼œÔğœÈ×Èİ¼ć=Ûœ¼ć=˘˝=₣„şğ₣œÈ²¼ćI=²œ›˝=¼œłœ›ğ¼ć=˝−œ=¥=Ø¾œĞœ=ÛœÈàœğÈ²¼ć=₣Òğ=ÏŠþ²œ
=›šğ=Ûşœ√ñ×œ›Şć˝þœ=¥=¼œłœ›ğÈn¼ć=ş¼ÈŠÈŞć=¼Ü=³›¼ćŠŞć⁄=˘˝œjÈ¼ć=₣„›jÆŞ„Èu=ÏşĆı=ÏŠþ²œĆı=ñ›þ½›ğþ=ĆÈŞć›šğ⁄=¾œĞœ=ÛÈ
àœğÈ²¼ć=³Zœİ=¼š¼ć=³¼ćI=₣„›jÆ=Ş„Èu¼ć=›þ›¼ćİ=¼š¼ć=³¼ć=¼œĆœá≈=˚=˘˝œjÈ¼ć=ÏŠþ²œ›¼²œİÌ=ŠpÆœ∑i=Ş›×=Ûœ₣¼ćœ=ñ›þĆþ=˝¼ćÈþ=²œ=
³œ›¼ć=¼œÔğœÈ×İ=˚=¼œłœ›ğ=Žœ›þ=¹qÔş=ĆÈŞć=ŞœÈ¼⁄=˘=¾Ò˛d=³›¼ć›Šþ=ĆÈ¼=›¾á≈=Ï˝œ²=²œÈ₣I=˘È×Èİ¼ć=₣œ²„Ğ=³›¼ć›Šþ=ĆÈ¼=›¼ŽœþÌ
Şć=Ï˝œ²=×İÂÈ²¼ć=Û²„şœ¼ćÌ=›ĆşœÈ¼⁄=¼œÔğœI=¼œłœ›ğ=˚=¼ÔğœÈ×İÈ˝=¼aœŠœÈþ=˘È˝=ñ›þĆþ=˝¼ćÈþĆı=ĆÈ¼⁄=
= = =



ƒ¬¼ćHÈ³¼ć=›¼¼þÂ²Ó=Ûşœ√ñ×œ›Şć˝þœ=Ï−È˝¹₣ÂÌŞć=ŽœþÌŞćþœ==

Èˇœğœ₣=₣„İ›¼ć×==
=
= = =
NVRU=şœÈğ=²þ„²=¹¼ćÈÞ¼ć=˘˝›Ð=ÛDÈ½œÝÂ=Ï¼ć½œÈ¼ćâ›Ý˝İ²œ›¼ć¼ć=şÔƒ∆¼ćÞ=π‘˝œ›İþ=ĆŞć⁄=˘Èþ=¼œÔğœÈ×Èİ¼ć=˝Ì=³›¼ćŠŞćÏ×˚Şćœ=
ÛœÈšI=þœ=Žœ²œ¼ć=Ï˝Íþ„Ćğ=ĆÈŞć›šğ⁄=˛„Èğ=Ï×›˛I=π‘−È₣Ćı=¼œÔğœÈ×Èİ¼ć³›¼ćŠŞć=Ï×˚Şćœ=ÛœÈšJ=˘Ðœ=˘˝Ðœ=₣„ş›ğ₣=¼ćœ«§∂⁄=æ=¹₣Â›²¼ć
È³¨þœ¼ć=æ=²Ì›þ=þœ¼ć=ÛœÈˇĆı=₣„›jÆÈŞœuœ=›ŽŞćœÝı¼ć¼ćĆ₣œÈ²¼ć=È×ÍğÈþ=˛›}þ=ĆÈŞć›šğ⁄=›˝Å=þ¼„=¼œÔğœÈ×İ=æ=þ˛È²œ=ş¼ć˝œ¼ćÌ¾œÈ
¼=₣„ş›ğ₣=¼ćœ«§∂ĆŞć›²⁄=þœĆı=Ûœ₣œ¼ć=Ï×Èİ¼ć=˘Ćı=³›¼ćŠŞć=Ï×È˛=Ûœ›₣=Ćþœİ=ĆÈŞć›šğœ₣⁄=₣„şğ₣œ²=Jπ‘¹œ²=æ=Ï×İ=¼ğÈğ=Ûœ₣œ¼ć=Ćþœ
İœ¼ć˝œ¼ćÞ=ĆÈþœ=²œ⁄=¾œ¼ğœ₣I=˘=ĆŞćÈþœ=æ=˘ĆıÛ›¾¹œÈ²¼ć=ş√³œ×˝È×¼ć=›²Žƒ¬=›¼Šœ¼ć⁄=Ï×˛œ=Şœ˝I=¾œ¼ćÈþ¼ć=³›¼ćŠŞć=˝Ì=Ïğ˛œÛœÈ
š’=Ï×˛ğœ₣I=²œI=¾œ¼ćþ=›Ćà„=¼ćœ«§∂=²Şć⁄=Ï²³œğ=›Ćà„¼ćœ«§∂=²Şć⁄=›şÔĆğ=Ï¼Íu=¼ćœ«§∂=²Şć⁄=ş¼ÈŠÈŞć=ÛœõÈŞÂ¼ć›¼ĞŞćI=Ćışğœ₣Ì=π‘Žœþi~
Ì=³œ›˝∑ƒœ²˚=₣„ş›ğ₣=¼ćœ«§∂=²Şć⁄ÏˇœÐœ=Ýı³₣ĆœÈ×Èİ¼ć=₣È¹Á=˘˝=₣œp=¼œÔğœÈ×Èİ¼ćĆı=³›¼ćŠŞć=¹₣Â=›×ÈŞć⁄=æ=þœ¼ć=₣œÈ²=˘Ćı=ÏŞI=Ïİ˛=₣„
›ŽÈ¼¼ć₣ÚþÁ„¼ć=³¼ćÏ−È˝=¼œÔğœÈ×Èİ¼ć=ş¼ć˝œ¼ćCÈğœ=¹₣ÂÈ˝=¼ćœŽÎ²›þ˝=Ćœ›þŞćœ¼ć=›ĆÈşÈ¼¼Á¼Ćœ¼ć=˝¼ćœ¼ć=Ž²Á=Ćışğœ₣Ì=›Ž›ˇ¼ć=è≠
=˝È¼ć›šğ=≥ş¼ć˝œ¼ćÌ=˝þÂœ¼ćœ¼Á›jÆˇþ=ŽÌ¼È²=ŞþĆı=Û²JĆışğœ₣Ì=ÏĆœ²=²œ=Ï˝²µI=þœ=˘˝=×İÈ˝¼ć=ÛœÈˇĆı=æ=Ûœ∑iŽÂœ›þ˝=ƒ¬Ì˝Ú›þ=ğ
œ¾=˝È¼ć›šğ⁄= 
æææææææææææ=Û−Š=¼œÔğœÈ×İ=ƒ¬œ¹Ì²=ĆÈŞć›šğ=˘˝›Ð¾œĞœ›¾›j˝=Ûşœ√ñ×œ›Şć˝=ŽœþÌŞćþœ¼œ×Ì=ÛœÈàœğÈ²¼ć=½ğƒ¬¼ćH³⁄=ƒ¬œ¹Ì²þœŞ„uÏ
İĞ=Ć¼œ¼ć=˘˝=¼šÈ¼ć¼ć=₣È¹Á=¼œÔğœÈ×Èİ¼ć=ÏŞJ=şÔ›¼¹œ²=¼ć›Šþ=ĆŞćI=þœÈþ˚¼œÔğœÈ×İÈ˝=˘˝›Ð=¹₣Â›²¼ćÈ³¨=Ï×İ=›ĆşœÈ¼=æ=ÏŁœĞÞ
œ=˝¼ćœ=ĆÈŞć›šğ⁄=Ş›×˚=þþ›×È²=˘Ðœ˚=ƒ³«§=ĆÈŞć=›ˇÈŞć›šğÏŞI=¼œÔğœÈ×İ=ş¼ć˝œ¼ćÌ¾œÈ¼=˘˝›Ð=¹₣Â›²¼ćÈ³¨=Ï×İ=ĆÈğ˚=˘Ćı=Ï×È
İ¼ćŽ²şÔ˛Áœ¼ć=æ=İþ˝¼ćœ=æ=UR=¾œˇĆı=ÏŞÈĆþ„=₣„şğ₣œ²I=ş„þ¼ćœÔ=˘›Ðπ‘¹œ²þ=˘˝Ðœ=₣„ş›ğ₣=Ï×İ⁄=π‘›þ›×È²¼ć=ş¼ć˝œ¼ćÌ=›pÆŞćœ˝È₣ÂI
ş¼ć˝œ¼ćÌ=₣œ¹ÁÈ₣=æ=ş¼ÂpĆı=æ=þþ›×È²=₣„şğ₣œ²Ì=ŽÌ¼²¹œ¼ćœ¼ć=π‘›þ½ğ²ŁÐ›šğ=şÈàĆœþÌþ¾œÈ¼⁄=ƒ¬œ¹Ì²þœ=şÔˇ¦œÈ₣=¼œÔğœÈ×Èİ¼ć=
şÔ˛ÁœğŁ„=ş√ñ×œŞćCÈğœ›²›wÂ¹œŞć=ÏŞœˇ=›×ÈŞć›šğ⁄=¼ćœ«§∂ÌŞć=æ=ŽÌ¼È²=₣„şğ₣œ²Ì=ŽÌ¼²¹œ¼ćœ¼ć=˘Ćı=π‘›þ½ğ²=Ï×È˛=þœ¼ćœ=þ˛²˝þÐœ
=Ćþœİ=ĆÈŞć›šğI=ş›ð˝=Žœ²œ=Ï²Ćı⁄=þÈ¼I=¹œ¼ćÞœ=˝›¼ć=I=ÛœÔ›İ˝¾œÈ¼Ćþœİ=ĆÈğ˚=I=˘ÐœÈ˝=˘Ćı=ş√ñ×œŞćCÈğœ=˘È˝¼œÈ¼ć=æ=Ûπ‘þ
Áœ›İþ=¼Èğ=₣È²=˝È¼ć›²⁄=ş„þ¼ćœÔşÔ›¼¹œÈ²¹₣Â›²¼ćÈ³¨þœ=¼ć=›¼¹œ²=−œ˝Èğ˚=I=ÏşĆı=şÔ›¼¹œÈ²¼ćπ‘ÈÞþœ¼ćœ=˘¼Ô=Ï×Èİ¼ć=Ž²ˇÞ=¾œ
Èğœ=˝È¼ćĆı=Žœ²Èþ²=ÈŞI=şÔ›¼¹œÈ²=ÏŞJ¹₣Â›²¼ćÈ³¨þœ¼ć=Ûœ×İÂ=ˇÚĆÌþ=ĆÈŞćÈšI=ÏşÐœ=þjtˇþ¾œÈ¼Ćı=ƒ¬Ì˝ÚþĆÈŞćÈš⁄=˘₣²=›˝I=þþ=›
×È²=˘Ðœ˚=ƒ³«§=ĆÈŞć=ÏˇÈš=ÏŞ=˘Ćı¹₣Â›²¼ćÈ³¨þœ=¾œ¼ćÈþ¼ć=¹₣Â›²¼ćÈ³¨þœ¼ć=₣Èþœ=ÛþÐœ¹₣Â›²¼ćÈ³¨=²Şć=J=Û−ÂœÊ=Ï˝œÈ²œ=¹₣ÂÌŞć=
›pÆŞćœ˝È₣Â=æ=¼ćœ«§∂ÌŞć=³Ú•È³œĞÞœ=˝¼ćœĆÈ¼=²œI=¼œÔğœÈ×İ=þœ=₣œ²È¼=²œ⁄=¼ÇþÓ=¼œÔğœÈ×Èİ¼ć=Û›¼şÔ¼œ›×þ=Ï²þœ=Ïİ˛=₣„›Ž¼þþ›×È
²=Ù×I=ÙÈ×=›₣ğœ×JÝı²=²¼Ì=Ï−È˝=Ûœ¼ćó=˝È¼ć=π‘›þ›Ð=Ćışğœ₣ÌÝıÊş¼Ćı=æ=þaœ¼ć=˘¼Ô=¼ćœ«§∂³›þ¼ćş¼ć˝œ¼ćÌ=¼œş¾¼È²=ş¼ć˝œ¼ćÌ=˛¼ćÈŠ=
³œğ²=˝¼ćœ¼ć=›²È×Âİ=›×ÈŞć›šÈğ²⁄=˘₣²=›˝I¼œÔğœÈ×Èİ¼ć=Ï½Í›Ž=¼œ›Ć²Ì¼ć=˝ÁœÈÝÐ¼ćœ=þþ›×È²=þœÈ×¼ć=›İ¨œ=ş₣œ³²˝¼ć›šÈğ²=ÏŞJ
Û²„•œÈ²¼ć=₣œ¹ÁÈ₣=þœÏ˝=¹₣ÂÌŞć=Û²„•œ²=¼ğÈğ˚=¼œ›ÜÈŞć=¼ğœĆŞć=²œ⁄=›˝Å=þœ=şÈjt˚=I=Ï˝œÈ²œ=Ï˝œÈ²œ=¼Áœ³œÏ¼ć=Ï×Èİ¼ć=Ýı×œ¼ć=¼„›
uŽÌ¼Ì˘¼Ô=şÔƒÚ∆þ₣²œ=₣œ²„Ğ¼ćœ=þaœÈ×¼ć=Ï×İÈ˝=¹₣Â›²¼ćÈ³¨=˘˝›Ð=Ï×İ=›ĆÈşÈ¼³›¼ćŠŞć=›×ÈþĆı=Ûœˇ¦ĆÌ=›šÈğ²⁄=þaœÈ×¼ć=¼œłœ›ğ=³›
¼ćŠŞćI=þaœÈ×¼ć=¹₣ÂÌŞć³›¼ćŠÈŞć¼ć=ÏŠÈŞć=Ï˝œÈ²œ=ÛÔÈİ=˝₣=›šğ=²œ⁄= 
æææææææææææ=›˝Å=×„¾ÂœˇÁpÆÈ₣=³›¼ćÈ¼İ=˘¼ÔÛœ∑iÂŽœ›þ˝=˝„Ð²Ì›þ=˘¼ć=Û²„˝„ğ=›šğ=²œ⁄=¹₣Â›²¼ćÈ³¨=¼œÔğœÈ×İÛ›ŠÈ¼ćĆı=þœĆı=Şœpœ=
è≠=˝È¼ć›šğ=ÏŞ˛œ²=Ï−È˝=›þ²=×İ˝=ÛœÈˇ=þœ¼ć=ÛœÈˇ¼ćπ‘Žá∫=þœÈ×¼ć=Şœpœ=Ûœ¼ćó=˝È¼ć›šğ=⁄=Š›ôøÈİ¼ć=×İÈ˝=¼œłœ›ğ₣„şğ₣œ²¼
ćœ=þaœÈ×¼ć=¼œłœ›ğnÈ˝=›¼şŽÂ²=›×ÈŞć=þaœÈ×¼ć=¹₣ÂÌŞć=³›¼ćŠŞćÈ˝Ćı=¼Ü˝È¼ć=þ„Èğ›šÈğ²=˘¼Ô=Ï×Ü=ĆœŽœ¼ć=₣œĆığ=×ÒÈ¼ć¼ć=˘˝›Ð=›¾á≈=¾
œĞÌ=æ=Žœ›þ¼ć=şÈL=ˇaœÐšÜœ=Ï¼aÈ¹›šÈğ²⁄=›˝Å=×„×İ˝=ÏŞÈþ=²œ=ÏŞÈþI=þaœ¼ćœ=Ûœ¼œ¼ć=¹È₣Â¼ć=¼×Èğ=æ=þaœÈ×¼ć=¾œ›Ğ˝=³›¼ćŠŞćÈ˝=¼Ü
=˝È¼ć=ƒ¬þi~=Ï×İ=ˇÈÜ›šÈğ²I=ÏŞJ=Ï×Èİ=æ=Û²Á=æ=ş√ñ×œŞćÈ˝˚=þaœ¼ćœ=þaœÈ×¼ć=Žœ›þ¼ć=Û›¾á≈=ÛÔİ=›ĆÈşÈ¼=Ûœ›ğL²˝È¼ć›šÈğ²⁄=›
˝Å=³œ›˝∑ƒœ²=Ï−È˝=¼œÔğœÈ×İ=ĆÈþ=ŞþÐœ=ş₣Şć=ÏğÈˇ›šğI¼œÔğœÈ×İ=Ï−È˝=Ï½¼ć=³œ˝=J=¼œÔğœ=ĆÈþ=ş₣Şć=ÏğÈˇ›šğ=þœ¼ć=ÏŠÈŞć=
ÏýČ¼ć=˝₣⁄= 
æææææææææææ=˘Ćı=π‘¼ÈÖ=¼œÔğœÈ×Èİ¼ć=ÝıŽœ²³È−=Şœ˚Şćœ¼ć=π‘›pÆŞćœ=›¼ÈªøĞ²=˝¼ć¼=×„=¾œÈˇ⁄=π‘−₣=¾œÈˇ=Ï×˛œŞœÈ¼I=¼ćœŽÎ²›þ˝I=şœ₣œ›
Ž˝I=˘¼Ô=Ûœ∑iÂŽœ›þ˝=æ=˝œ¼ćÞ=›˝¾œÈ¼=¹₣Â›²¼ćÈ³¨þœ¼ć=›¼≠Èu=æ=˝œŽ=˝È¼ć›šğ=⁄=Ûœ¼ć=›wþÌŞć=¾œÈˇ=Ï×˛œ=ŞœÈ¼I=¼ćœ«§∂ÌŞć=³Ú•È³œ
ĞÞœ¼ć=¹₣ÂÌŞć=₣×=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ćŽœþÌŞćþœ=¼œ×Ì=×Ú›«§¾›LÈ˝=›˝¾œÈ¼=ÏŁœğœÈÐ=˝È¼ć›šğ⁄= 
O= 
¼œÔğœÈ×İƒ¬œ¹Ì²=Ć¼œ¼ć=₣œp=¼š¼ć=˝ÈŞć˝=³È¼ć=İœ₣ş„¼ć=¼ćĆ₣œ²=þaœ¼ć=ƒ¬È×İÈ˝=Û‹—þ=æ=ÝıÈÐ¼ć=›³Èð=ŠÈÜ=ÛŽœ²œ=Ï×Èİ=Şœpœ=˝¼ćÈþÏ
×È˛›šÈğ²⁄=˘Èþ=þaœ¼ć=₣È²=ÏŞ=Ïİœ˝=æ=ÏŽÈˇ=ÝıÈð›šğ=I=þœĆı=Ï−È˝=˚¼ć=²œÈ₣=þaœ¼ć=˘˝›Ð=›¼˛ÁœþÏªøœÈ˝¼ć=Žá∫=⁄=þaœ¼ć=˘Ćı=ÏªøœÈ
˝¼ć³Ð¾„›₣=Ûœ₣œ¼ć=˘Ï˝¼œÏ¼ć=ÛŽœ²œ=›šğ²œI=þ¼„=ÏŁœÜœ¼ć=₣„˛=Ï−Ï˝Ćı=è²Ïþ=ÏŠÏŞć›šğœ₣⁄=ÏşŽÏ²Á=æ=þaœÈ˝=NVUS=şœÈğ=›ŽÈˇ



Áş˝È¼ć›šğœ₣=˘¼ć³Ð¾„›₣=ş√¬ÈÖ⁄=þ˛²=Žœ²Èþ=Ï³ğœ₣I=ƒ¬È×İÈ˝=ÝıÈÐ¼ć=›³Èð=Ï×˛œ¼ćÏŞJ˝−œ›Ð=›þ›²=¼Èğ›šÈğ²=I=ÏşÐœ=³„È¼ćœ³„›
¼ć=π‘þÌ˝Ì=›šğ=²œ⁄¼œ∑ƒÈ¼˚=˚=¹¼ćÈÞ¼ć=˘˝Ðœ=ŁÐ²œ=›þ›²=π‘þÁ¨=˝È¼ć›šÈğ²⁄˘˝›×²=æ=þaœ¼ć=›Ý=ÛœĆı=›Ð¼ćÛÁÈ¾›²Ýı¼ć=Û›½Èş=¼Èş
=ÛœÈš²I=æ=˘₣²ş₣ÈŞć=Ï×˛Èğ²I=¼ćœŽ¹œ²Ì¼ć=ÏşĆı=π‘İ∑ƒ=˘¼Ô=Û›¾Žœþ=¼ćœŽ³−=›×ÈŞćş›þÁ=ş›þÁ=ÝıÐ=æ=›²ÈŞć=Şœ˚Şćœ=ĆÈ_š⁄˘ş¼=³›
¼p=ÝıÐ=Ûœ₣×œ›²=˝¼ćœ=ĆÈŞć›šğ=³›¼p=³œ›˝∑ƒœ²=Ï−È˝=³›¼pÏ˝œ¼ć¼œ›²=Ýı³ğÈ¨Á⁄=˝œ¼ćÞ=³Ò¼Â³„≠ÈĞ¼ćœ=æ=˘þ=İþœëÌ=¹È¼ć=ÛœôøœĆ
œ¼ć=²œÈ₣=Ïˇœ≠Jšœˇğ=ÝıÊşˇÂ=˝¼ćÈğ˚=æ=I=₣„›Ž¼=J³¼ć¼›þÂ˝œÈğ=¼œÔğœÈ×Èİ=Ïˇœ≠JšœˇğÏ˝œ¼ć¼œ›²=›×ÈŞć=₣È²¼ć=˛œÈŞćİ=ÏŞ²=›ð˝=
³Ò¼ćÞ=Ć›_šğ=²œ⁄=þœĆı=˘È˝¼œÈ¼ćÏ˛œ×œ¼ć=≥₣œ³=˝¼ćÈ¼²I=ÛœôøœĆ¼ćµ=Ï×Èİ¼ć=³›¼p=Ž∑i„=˘È²=₣È²¼ćÛ›¾ğœĞ=³Ò¼ćÈÞ¼ć=ÏŠ«§œ=˝È¼ć›šÈ
ğ²=×„J¹¼ćÈÞ¼ć=ÏğœÈ˝¼ćœ⁄=¼œÔğœÈ×Èİ¼ćŽÈá∫¼ć=½Èğ=˘˝ÈŠ›ÐŞćœ=æ=¼Á¼şœÛœ¼ć=ĆıÈ}²›ÐÔ=æ=˝È¼ć=Şaœ¼ćœ=²¼Á¹²ÌĆÈŞć›šÈğ²=þaœ¼ćœI=Ûœ¼ć
=¹₣Â=π‘Šœ¼ć=¼œ=Šœ˝›¼ć=şÒÏp=₣¹Áπ‘œÏŠÁ¼ćÏ³ÏÐ»œ=ÝğœÏ¼ć¼ć=ÛœİÌÂ¼œ×=Ï³ÏŞć›šÏğ²=Şaœ¼ćœ=ÏşĆı=¾œˇÁ¼œ²¼ćœ⁄==
æææææææææææ=È˛aŽ„¼ć=Ï˛Èğ=ş˚Şćœ¼=ĆÈ¼=Û−¼œ=ÝıÐÏ˝œ¼ć¼œ›²=›×Èğ=Ćışğœ₣Ì=ÏŽœİ=₣Ž¼„þ=ĆÈ¼JJ=˘Ćı=₣œ²›ş˝þœ=¼œłœ›ğ=₣„şğ₣œ²È×
¼ć=₣È²˘È˝¼œÈ¼ć=²þ„²I=þœ=Û¼İÁ=¼ğœ=ŞœŞć=²œ⁄=NVQMJ˘¼ć=×İÈ˝=π‘˝œ›İþ=˘˝›ÐˇÈ®=İ˚˝þ=˚ş₣œ²=˘=¼ć˝È₣¼ć=Š›¼ćp=Û†²=˝
È¼ćÈš²I=Şœ¼ć=₣¹Á=›×ÈŞć=˘Ćı₣œ²›ş˝þœ¼ć=³›¼ćŠŞć=Ï₣Èğ⁄=ŠœÈğ¼ć=₣È¹Á=Ï¾Žœğ=›×ÈŞć=æ=›¼›pÆ=˝È¼ć=˘₣²=˘˝Ž²=Èğœ˝=þœ¼ć=˝„˝₣Âş³
È¨=˘Ćı=Ş„›jÆ=Ï×›˛ÈŞćÈš²=Ó=ŠœÈğ¼ć=₣È¹Á=˝aœ˝¼ć=Ï₣İœÈ²œ=ÛœÈš=›ð˝Ćı=IþÈ¼=Ïş=˝aœ˝¼ć=˘È˝¼œÈ¼ć=Ï˛œ×=Ûœ¼ć¼=Ï×İ=È−È˝=Ûœ²œ⁄=
þœ¼ć=₣œÈ²I=Ïş=Šœğ›¼›pÆÈþ˚=³„ÞÁI=Ûœ¼ć=Ï˛Èğ=Ïþœ=˝−œĆı=Ï²Ćı⁄=NVQM=J˘¼ć=×İÈ˝¼ć=˘Ćı=₣œ²›ş˝þœ¼ć˘˝Ðœ=¼Áœ˛Áœ=Ûœ›₣=₣È²=₣
È²=˛œÜœ=˝¼ćÈþ=æ=³œ›¼ć⁄=þ˛²=Û−ÂÎ²›þ˝=I=¼ćœŽÎ²›þ˝=˘¼Ô=şœ₣œ›Ž˝=Jş¼=›×˝›×ÈŞćĆı=æ=¼œłœ›ğ=₣„şğ₣œ²¼ćœ=›³›šÈŞć=æ=æ=›šÈğ²⁄
=þaœÈ×¼ć=ÈşĆı=›³›šÈŞć=−œ˝œ=Û¼ƒ∏œ²Ðœ=æ=Ï˝œ−œŞć=æ=ÏşÐœ=þaœ¼œć=³Ü›İ=›Ćà„È×¼ć=şÈL=þ„ğ²œ=˝È¼ć=›×È²¼ć=ÛœÈğœ¼ć=₣þ³›¼ć«∆œ¼ć=Ï×˛
Èþ˚=³œ›_šÈğ²⁄=þ˛²=Ž›₣×œÈ¼ć¼ć=π‘œŞć=ş¼œĆı=›Ćà„=IÝı_ŠÈö²Ì¼ć=Šœ˝›¼ć¼œ˝›¼ć¼ć=Ïþœ=˝−œĆı=Ï²Ćı=I=şœ¹œ¼ćÞ=Šœ˝›¼ć¼œ˝›¼ć¼ć₣Èž˚=
˛„¼=˝₣Ćı=₣„şğ₣œ²È×¼ć⁄=NVQQ=şœÈğ=ş₣ˇ¦=¼LÈ×İI=Ûœşœ₣I=›¼Ćœ¼ćIÝı›ÜĞÁœJ˘Ćı=›¼¼ćœÐ=¾„¾œˇ=Ï−È˝=˘₣=˘I=›¼=˘=²ŞćI=₣Áœ›Ð»˝
³¼ćÌ¨œ›×ÈŞćÈš²=₣œp=ĆœŽœ¼ć=ŠœÈ¼ć˝=₣„şğ₣œ²⁄=ş„þ¼ćœÔ=þaœÈ×¼ć=₣È²=Ï¨œ¾=−œ˝Èþ³œÈ¼ćI=þaœ¼ćœ=˘˝˝œ^œ=ĆÈþ=³œÈ¼ć²=Ï×Ü=ĆœŽœ¼ć
=₣œĆıÈğ¼ć=×ÒÈ¼ć¼ć=₣„şğ₣œ²È×¼ćşÈL⁄=³Ò¼Â³„≠Ğ¼ćœ=Ûœ¼ć¼JĆı¼ćœÞ=Ï−È˝=˘ÈşÈš²=I=Ûœ¼ć=›²ÈŽ¼ć=₣œþÚ¾œĞœ=³œ˝Ž¼œ²=Ýı×ÒÂ=›²ÈŽÈ×¼ć=
˘Ćı=ƒ¬¼ćHÈ³¼ć=˝−œ=Ï¾È¼=ˇ¼Â=Ï¼œ¹=˝¼ćÈþ=³œÈ¼ć²IşœÄi²œ=Ï³Èþ=³œÈ¼ć²⁄=›˝Å=˘˝¼œ¼ć=³œ›˝∑ƒœ²Ì=Ï²Í˝œŞć=ŠÈÜ¾¼ćœÝ„›¼=Ć¼œ¼ć=³¼ć=
Ûœ¼œ¼ć=₣œˇÈ¼ć¼Ì=Ć¼œ¼ć=₣œ²›ş˝þœ=ÛœÈş=Ï˝œ−œ=Ï−È˝I=ÏşÐœÏ¼œžœ=₣„İ›˝ğ⁄=¼ÇþI=ÏŞ=J=Ï×İ=Žá∫=›²ğ=¹₣Â›²¼ćÈ³¨=ŽœþÌŞćþœ¼œ
È×¼ć›²İœ²=Ýı›ÜÈŞć=˘¼Ô=ŽÈá∫¼ć=³È¼ćĆı=ÏŞ=þœ¼ć=şÔ›¼¹œÈ²¼ć=Û²Áþ₣=₣Òğ²Ì›þ›ĆÈşÈ¼=ˇ¦ĆÞ=˝¼ćğ=¹₣Â›²¼ćÈ³¨þœ¼ć=Ûœ×İÂÈ˝I=ÏşĆı=
Ï×İ=˝Ì¾œÈ¼˝∞¼šÈ¼ć¼ć=₣È¹ÁĆı=Ï₣Íğ¼œÈ×¼ć=˛¼ć=Ïƒ¯œÈþ=Ï¾Èş=ÏŞÈþ=Ûœ¼ćó=˝¼ćğI=ÏşÐœπ‘œŞć=¼ćĆÈşÁ¼ć=¼Áœ³œ¼ć⁄==
æææææææææææ=˝ÈŞć˝Ðœ=˝œ¼ćÞ=Û¼İÁ=şĆÈŽĆı=ÏŠœÈ˛³ÈÜ⁄=TNJ˘¼ć=Ş„Èu¼ć=ş₣ÈŞć=¾œ¼ćþ=˝Ú³œ=˝È¼ć=˘˝=Ï˝œ›Ð=İ¼ćÞœ−ÂÌÈ˝=ÛœöŞć˘¼Ô˛œ
×Á=›×ÈŞć=¼aœ›ŠÈŞć=Ï¼ćÈ˛›šğJ=¼œÔğœÈ×Èİ¼ć=Ï¼›İ¼ć=¾œˇ=Ïğœ˝=˘Ðœ={åþ=¾„Èğ›ˇÈŞć›šÈğ²⁄=›˝Å=Û²Á=˘˝Ðœ=˝−œ=₣È²¼ć=₣È¹Á=þaœ¼ćœ
=³œ˝œ³œ›˝=ŽœŞćˇœ›×ÈŞć›šÈğ²Ó=¾œ¼ćþ=æ=›ÝÈş√¬È¼ć¼ć=Ş„Èu¼œÔğœÈ×İÈ˝=›Ž›þÈŞć=›×ÈŞć›šğ=Ûœ³²=ƒ¬œÈ−Â=I=¼œłœ›ğÈ×¼ć=π‘›þÛœ∑i›¼ć
˝=Ï˝œÈ²œ=Ïπ‘Ï₣=²Şć⁄==
æææææææææææ=İþœëÌ¼ć=³¼ć=İþœëÌ=¼œş=˝¼ćÈğ˚I›Ćà„È×¼ć=₣È¹Á=Ï²ÈÜÈ×¼ć=π‘›þ=Ûœ∑i›¼ć˝=›¼ÈwĞ=Ûœ¼ć=₣„şğ₣œ²È×¼ć₣È¹Á=₣œğœÝı²È×¼ć=
π‘›þ=›²È¾ÂŽœğ=ŁÚÞœ=›¼×Á₣œ²=›šğ=›Š¼ć›×²Ćı⁄=Ï˝¼ğ=Ï×İ›¼¾œÈˇ¼ć=³¼ć=Û²„˝Òğ=³›¼ćÈ¼Èİ=Û¼ƒ∏œ¼ć=˛œ›²˝Ðœ=³›¼ć¼þÂ²=ŁÈÐ›šğ⁄
þ˛È²œ=şœ√ñ×œ›Şć˝=×œLœĆœLœ₣œ¼ć=₣œÈž₣È¹Á=₣„şğ₣œ²¼ćœ=›Ćà„È×¼ć=¼œ=›Ćà„¼ćœ₣„şğ₣œ²È×¼ć=¼ćjÆ=³œþ=ŁÐœ²›²I=þœ=²Şćû=þÈ¼=π‘œþÁ
›Ć˝=ŽÌ¼È²³œ¼ćƒ³›¼ć˝=π‘›þÈŞœ›ˇþœ=˝È₣=›ˇÈŞć›šğ=˛„¼Ćı=I=›¼ÈİĞ=˝È¼ć=³Ò¼Â¼œÔğœŞć=⁄=¼¼ćÔ=π‘›þÈŞœ›ˇþœ=˘¼Ô=ÏİœĞÈ²¼ć=ÝıÊş=ĆÈ
Şć›šÈğ²=³›õ₣³œ›˝∑ƒœ²Ì=₣„şğ₣œ²¼ćœ⁄=˘Ćı=Û²„˝„ğ=³›¼ćÈ¼ÈİI=NVSM=J˘¼ć=×İÈ˝¼ć=ÏİĞ›×È˝=›Ćà„È×¼ć=π‘›þ=ŁÚÞœ=˘¼Ô=Û›¼ª…œş=
şœ₣›Şć˝¾œÈ¼=¹œ₣œŠœ³œ=›×ÈþĆÈŞć›šğ⁄=›¼ÈİĞ=˝È¼ć=Ş„Èu¼ć=ş₣Şć=I=şœ√ñ×œ›Şć˝=Ï¾×œÈ¾×=¾„Èğ=›ˇÈŞć=æ=₣œğœÝıÈ²¼ć=Ûœ›þ−Á=›²Èþ
=æ=₣„şğ₣œ²È×¼ć=Ûœ³›j=ĆŞć›²⁄=¼œłœ›ğŞćœ²œ¼ćÏŞJÏŽœŞćœ¼ć=˘Èş›šğI=æ=æ=Ïş=³›¼ćÈ¼Èİ=Ï²ÈÜÈ×¼ć=şœĆœŞÁ=›×Èþ˚=›Ćà„È×¼ć₣È²=›w¹œ
=Ï×˛œ=Ï×Şć›²⁄=›˝Å=þ¼„=şœ√ñ×œ›Şć˝þœ¼ć=ş¼Â¹qÔşÌ=ğœ¾œ=Ïƒ¯œþÛ∑iÈ¼ć¼ć=₣È¹Á=ş›Zþ=›šğ=ş„ä=ÛœÈ¿ΩŞć›ˇ›¼ć¼ć=₣Èþœ⁄=Ş„Èu¼ć=³¼ć=
ÏşĆıŁÚÞœ=˘¼Ô=Û›¼ª…œşĆı=Ûœ¼œ¼ć=×aœþ=Ï₣Èğ=Ï×˛œ=›×ÈŞć›šğ⁄= 
æææææææææææ=¼œłœ›ğ=₣„şğ₣œ²È×¼ć=₣È²=π‘−₣Ûœİ†œ=ĆğÓ=¾œ¼ćþÌŞć=‰ş²Á¼ćœ=›İˇ›ˇ¼ć=Û−¼œ=ÛœÈ×Í=þaœÈ×¼ć=Ï×İ=ÏšÈÜ=ŞœÈ¼›˝²œ⁄=ÛÈ
²È˝Ćı=¾›¼ĞÁwœÞÌ=˝¼ćÈþ=−œÈ˝²=Ó=ÏİĞ=³ŞÂ∑i=˘Ćı=Îş²Á¼ćœ¼œÔğœÈ×ÈİĆı=Ï−È˝=ŞœÈ¼⁄=›˝Å=TOJ˘¼ć=₣œÈŠÂ=¾œ¼ćþÌŞć=‰ş²Á¼ćœ=Ş˛²=Š
Èğ=ÏˇğIþ˛²=žÜ=şœ₣ğœÈ²œ¼ć=›¼ĞŞć=ĆğÓ=Ûœ₣œÈ×¼ć=Ï˝œ›Ð=È˝œ›Ð=Ðœ˝œ¼ć=Ûƒ~İƒ~≥Û−ÂœÊ=³œ›˝∑ƒœ²Ì=Îş²ÁÈ×¼ć=˝œš=Ï−È˝=³œ˚Şćœ=
Ûƒ~İƒ~µ=˚¼ćœğ„Ð=˝È¼ć=›²ÈŞć=ÏˇÈš⁄=¾œ¼ćÈþ¼ć=È½Í›Ž=¼œ›Ć²Ì=³œ›˝∑ƒœ²Ì=×˛ğ×œ¼ć¼œ›Ć²ÌI=Ş›×˚=şœ₣›Şć˝¾œÈ¼=⁄=˘₣þ¼ƒ∏œŞć=I=þœ¼ćœ=
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²=¾œĞÞ=Ï₣œİþœ½=è≠=˝¼ćÈğ²=şÈŽœÈ¼ć=›¼ş›₣ôøœĆ‚=¼ÈğI₣„şğ₣œ²¼ćœ=ÛÈ²È˝=Ï˝œÈ²œ=˝œŽ=è≠=˝¼ćœ¼ć=ÛœÈˇ=›¼ş›₣ôøœĆ‚=¼Èğ²⁄=
ş„þ¼ćœÔ=˘ÈþÏ˝œÈ²œ=Ûœ³›j¼ć=˝œ¼ćÞ=Ï²Ćı⁄=›˝Å=şİÈë=›¼ş›₣ôøœĆ‚=¼Èğ=Ï₣œİþœ˝=Ćışğœ₣Ì=π‘›þ˝¼Á¼ĆœÈ¼ć¼ć=²þ„„²=²›Ž¼ć=¼ćœ˛Èğ
²⁄=¼ćœþœ¼ćœ›þ=¼œÔğœÈ×İ=Ï¼þœ¼ć=È¼ć›Ý˚¼œÔğœÈ×Ïİ=æ=³›¼ćÞþ=ĆÈğœI=˝œ¼ćÞ=þœ=ĆÈğÏşÐœÈ˝=è²Èþ=ÛÈ²˝Ðœ=Ï¼ć›Ý˚=æ=³œ›˝∑ƒœÈ²
¼ć=₣þ=ĆÈ¼I=þaœ¼ć=¾œÜœÈÐ=æ=˘˝=Ïş²œ³›þ=ŽœþÌŞć=ş›Lþ=˘¼Ô=ŽœþÌŞć³þœ˝œ=³›¼ć¼þÂÈ²¼ć˚=ÏŽœ¼ć=ÏŠ«§œ=ŠœğœÈþ=Ûœ¼ćó=˝¼ćğ⁄=Ï₣
œÐ=˝−œ=Iƒ¬œ¹Ì²=Ć¼œ¼ć=³È¼ć=˘Ćı=˘˝›Ð=ş¼ć˝œ¼ć=π‘−È₣=ş¼ćœş›¼ć=¼ćœ«§∂ÌŞć³Ú«§È³œĞ²œŞć=¹₣Â›²¼ćÈ³¨þœ¼ć=¼œÈ¼ćœÐœ=¼œŽœÈ²œ¼ć=ÏŠ«§œ=è≠
˝¼ćÈğ⁄=˘¼Ô=şÈL=şÈL=›þ›²=Ûœ∑iÂŽœ›þ˝=Ï¨p=Ï−È˝=Ćışğœ₣Ì˝¼ćÈÞ¼ćπ‘›þ=Û²„˝„ğ=æ=şœÜœ˚=Ï³ÈŞć›šÈğ²⁄¼œÔğœÈ×Èİ¼ć=Žá∫=₣„ĆÒ
ÈþÂ=J=NVTN=şœÈğJ=ŠÌ²=˘¼Ô=ÏşÍ×Ì=Ûœ¼ć¼=æ=¼œÔğœÈ×Èİ¼ć=þÌ¼¦=›¼È¼ćœ›¹þœ=˝È¼ć›šğ⁄≥ŠÌÈ²¼ć=π‘−₣=›¾ÈÐœ=¼œÔğœÈ×Èİ¼ć=›¼≠Èuµ=⁄
=Ï˛œ×³œ›˝∑ƒœ²=¼œÔğœÈ×İÈ˝=Ï₣È²=Ï²¼œ¼ć=³È¼ć˚=˘Ćı=×„„›Ð=Ï×İ=¼œÔğœÈ×İÈ˝ƒ¬Ì˝Ú›þ=Ï×Şć›²⁄=›˝∑i„=Ï˛œà˝œ¼ć=Ï₣œİþœ˝=›¼ş›₣ôøœ
Ć‚=æ=¼ğœ¼ć=şÈLĆı=ÛÈğÍ›˝¾œÈ¼=˘Ćı=×„∞È×Èİ¼ćƒ¬Ì˝Ú›þ=˘Èş=Ïˇğ⁄=ş„ÈŞœˇ=Ï³Èğ=›þ›²=¨₣þœŞć=−œ˝œ¼ć=Ž²Á=Ûœ¼ć=˝Ì=˝ÌÏ¾œŽ¼œ›Ž=
Ï×˛œÈþ²=I=ÏşÐœ=˘˛²=Ï˝¼ğ=Û²„₣œ²=˝¼ćœ=şó¼⁄=›˝Å=¨₣þœ¼ć=æ=Ï˛ğœŞć=›þ›²=›Ýˇ¼œ›Ž=Ï˛Èğ²⁄=ˇ›×=Ï−È˝þaœ¼ć=şÈ¼ć=ÏŞÈþ=Ć
ğ⁄==
æææææææææææ=¼ćœ«§∂ÌŞć³Ú•Ï³œĞ²œŞć=ĆışğœÈ₣¼ć=þ−œ=şœ√ñ×œ›Şć˝þœ¼ć=›¼˝œİ=ŁÐœÈ²œ¼ć=²Ì›þ¼ćfi¼Ú›u=ŁÐœ²=₣„›jÆ=Ş„Èu¼ć=¼Ì¼ć=‰ş›²˝J=›˝
Å=¨₣þœÈğœ¾Ì=æ=JJ›ŽŞćœÝı¼ć=¼ćĆ₣œ²⁄=þaœ¼ć=ş„ÈŞœˇÁ=Ï²þÚÈn₣œp=˝ÈŞć˝=¼šÈ¼ć¼ć=₣È¹ÁĆı=¼ćœ«§∂ÌŞć=³Ú•È³œĞ²œŞć=æ=¼œÔğœÈ×Èİ¼ć=¹₣Â›²
¼ćÈ³¨=¾œ¼₣Ò›þÂÝœ¼ğ=₣œŠÂ=˝È¼ć=Ćışğœ₣Ì=³›¼ćŠÈŞć¼ć=›×È˝=˘›ˇÈŞć=ŞœŞć⁄=¨₣þœŞć=¼şœ¼ćÛ®=›×²=³È¼ćĆı=›ŽŞćœ=¼œÔğœÈ×Èİ¼ć=²œˇ›¼ć
˝=³›¼ćŠÈŞć¼ć=²œ₣=³›¼ć¼þÂ²=˝È¼ć¼œłœ›ğ¼ć=¼×Èğ=¼œÔğœÈ×İÌ=˝È¼ć²⁄=Û−Š=¼œłœ›ğ=³›¼ćŠŞćÈ˝=Ï˝Ñ=˝È¼ćĆı=NVTNşœÈğ¼ć=ƒ¬œ¹Ì²þ
œ¼ć=ğÜœĆı=æ=ĆÈŞć›šğ⁄=˘¼Ô˘=³›¼ćŠŞć=›²ÈŞć=¼œłœ›ğÈ×¼ć=ˇÈ¼Â¼ć=şÌ₣œ=›šğ=²œ⁄=Ï˝¼ğ=þœĆı=²ŞćI=NVTT=şœÈğ¼ćè≠Èþ=›ŽŞćœ=¼ćœ«§∂³›
þ¼ć=½¼ć₣œ²=Žœ›¼ć=˝È¼ć=¼œÔğœÈ×Èİ¼ć=şÔ›¼¹œÈ²¼ć¼Ü=¼ć˝È₣¼ć=æ=³›¼ć¼þÂ²=˝È¼ć²⁄=˘¼ć₣È¹Á=˘˝›Ð=Ćğ=şÔ›¼¹œÈ²¼ć=Û²Áþ₣=₣Òğ²Ì›
þ=¹₣Â›²¼ćÈ³¨þœÈ˝=›þ›²=˝ğÈ₣¼ć˘˝=Ï˛aœŠœŞć=¼×Èğ=›ˇÈŞć=ÛœôøœĆ‚È˝=ş¼ć˝œ¼ćÌ=ƒ¬Ì˝Ú›þ=æ=›×ÈŞć=Şœ²⁄=Ûœ³œþ×Ú›«§Èþ=æ=₣È²=ĆÈþ=³œ
È¼ćI=˘=ƒ¬Ì˝Ú›þ=²œ=Ï³Èğ=ÛœôøœĆ‚ÏŞ²=›ð˝=Ûœ³²=₣›Ć₣œŞć=−œ˝Èþ=³œ¼ć›šÈğ²=²œ⁄==
æææææææææææ=È˝¼ğ=şÔ›¼¹œÈ²¼ć=³›¼ć¼þÂ²=²Şć=I¼œÔğœÈ×Èİ¼ć=¾œ¼₣Ò›þÂÈ˝=³œÈ™=Ï×¼œ¼ć=Ž²Á=˘¼Ô=ÏşĆı=şÈL=ŽœþÌŞćþœ¼œ×ÌÏŽœÈİ=Ćış
ğœ₣Ì=₣İğœ=Ï×¼œ¼ć=Ž²Á=›þ›²=¼œłœ›ğ=ŽœþÌŞćþœ¼œÈ×¼ć=ŽœŞćˇœŞć=Ûœ₣×œ›²˝¼ćÈğ²=¼œÔğœÈ×İÌ=ŽœþÌŞćþœ¼œ×⁄=₣„›ŽÈ¼¼ć=Ûœ₣Èğ˚=
Ï˝Ýı=³Ò¼=¼œÔğœ=Ûœ¼ć=³›õ₣¼œÔğœ¼ć=›₣ğ²=Ł›ÐÈŞć=˘˝=Û˛}=¼L=ˇÈÜ=Ïþœğœ¼ć=×œ›¼=Žœ²œ²=›²⁄=þ˛²˚¹₣Â›²¼ćÈ³¨=¼œłœ›ğ=Žœþ
ÌŞćþœ¼œÈ×¼ć=ÛœÜœÈğ=₣„şğ₣œ²=Jπ‘¹œ²¼œÔğœÈ×Èİ¼ć=¹œ¼ćÞœÐœĆı=¼u₣Òğ=æ=›šğ⁄=Ïş›×˝=›×ÈŞć=›¼Šœ¼ć=˝¼ćÈğ=₣„›ŽÈ¼¼ć=¼œłœ›ğ=ŽœþÌ
Şćþœ¼œ×=Ûœ¼ć=›ŽŞćœ¼ć=¼œÔğœÈ×İÌŽœþÌŞćþœ¼œÈ×=³œ−Â˝Á=şœ₣œ²ÁĆı⁄=›˝Å=›ŽŞćœ=şœ√ñ×œ›Şć˝=×Ú›«§È˝œÞ›ÐÈ˝ÏŠœ˛œ=˝È¼ć=þ„ğÈğ²=þœ=
›×ÈŞć=Ûœ˚Şćœ₣Ì=ğÌˇ=ş₣−Â˝=≥þ−œ˝›−þ¾œ¼ćþ³i∏Ìµ=›İ›¨þ=ş√ñ×œŞćÈ˝=›¼aÈ¹=Ï½ğœ¼ć=Ž²Á⁄=İœĆ=Ûœ›ŽŽÏ−È˝=Ûœ¼ćó=˝È¼ć=Ûœ˚
Şćœ₣Ì=ğÌÈˇ¼ć=×ğš„Ð=æ=ÛÈ²˝=×œğœğÈ˝Ćı=›þ›²=˛„¼=şĆÈŽ=þaœ¼ć=¹œ¼ćœÈğœ=Ćışğœ₣Ì=æ=¼Ü›İ=›×ÈŞć=ÏˇaÈ−=Ï½ğÈğ²⁄=˘Ćı=Ćışğœ₣Ì×Ú›«
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¾œÈ¼Ćı=þœ=Ćğ⁄==
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˛²=˛„¼=˝₣=›İ›¨þÏğœ˝Ćı=×œLœ¼ć=æ=›¼≠Èu=›²ÈK¾ÂŽœğ=æ=ŁÚÞœ=π‘˝œİ=˝È¼ćÈš²⁄=Û−¼œ=˘¼ćπ‘›þ¼œÈ×=¼ćœŽ³È−=Ï²È₣Èš²=⁄=¼œ¼›¼ć=
₣ş›Ž×=Şœ¼ćœ=Ï¾ÈłÏšI=æ=þœÈ×¼ć=₣È¹Á=˘˝×ğ=æ=¹₣ÂœÖ=I=˘˝×ğ=Ûœ₣œÈ×¼ć=¹₣Â¼Á¼Ćœ¼ć˝œ¼ćÌ=¼ćœŽ²Ì›þ˝È×¼ć=₣œşþ„Èþœ¾œĆı⁄=¹₣Â=π‘›
þ•œ=˝¼ćœ¼ć=ŽÈ²Á=²ŞćI=¼ćœŽÎ²›þ˝=₣„²œ½œ=ğœÈ¾¼ćŽÈ²ÁĆı=þœ¼ćœ=¼œ¼›¼ć=₣ş›Ž×=æ=Ï¾Èł›šğ⁄›˝Å=¼œÔğœÈ×Èİ¼ć=È₣Íğ¼œ×Ì¼ćœ=æ=›²¼ć
³¼ćœ¹=›Ćà„=π‘›þÈ¼İÌ¼ć=ˇœÈŞć=æ=Ćœþ=Ï×¼œ¼ć=ÛœÈˇ=æ=˘ÐœÏ₣œÈÐĆı=›¼È¼Š²œ=˝È¼ć²=›²=ÏŞI=¼œ¼›¼ć=₣ş›Ž×=ÛÈ²˝=³„¼ćœÈÞœ=ĆÈğ˚=I=NV
QN=şœğÏ−È˝=Ïş=₣ş›Ž×=Û¼Á¼ĆHþ⁄=æ=Ïş=₣ş›ŽÈ×=æ=›²¼ćœ˝œ¼ć=ÛœôøœĆœ¼ć=Ýı³œş²œ=ĆŞć›²I=æ=¼¼ćÔ=¼ćœÈ₣¼ć=₣Ò›þÂĆı=æ=Ïş˛œÈ²=ƒ∏œ²=Ï
³ÈŞć=æ=˘ÈşÈš⁄=˘=şÈjt˚=æ=ÏŞJ₣„şğ₣œ²¼ćœ=è¹„₣œp=¹₣ÂÌŞć=ÛœÈ¼Èˇ=×œLœ=˝È¼ćÈšI=þœÈ×¼ć=Û³¼ćœ¹˚şó¼þ=ğŁ„=˝È¼ć=Ï×˛œ=ŞœŞć⁄=›
˝Å=Şœ¼ćœ=¾Şć=Ï×›˛ÈŞć=›Ćà„=π‘›þÈ¼İÌÈ˝þœ›ÜÈŞć=›×ÈŞć=þœ¼ć=ş√³›j=Û›¹˝œ¼ć=˝¼ćœ¼ć=ÏğœÈ¾=×œLœ=˝È¼ćÈšI=þœÈ×¼ćÛ³¼ćœ¹=˘È˝¼œÈ
¼ć=Û₣œŽÂ²ÌŞć⁄= 
æææææææææææ=¼ÇþI=ˇþ=Šœ¼ć=×İÈ˝¼ćşœ√ñ×œ›Şć˝þœ¼ć=ƒ¬¼ćH³=›¼ÈªøĞ²=˝¼ćÈğ=Ï×˛œ=ŞœŞćI=Ş„Èu¼ć=ÛœÈˇ=³ŞÂ∑işœ√ñ×œ›Şć˝=×œLœŞć=¹₣ÂÌŞć=



ÛœÈ¼ˇ=˝œŽ=˝¼ćþJ=›Ćà„È×¼ć=³œ¼ćÈğ=Ï₣È¼ć=Ï½ğœĆı=›šğ×œLœ¼ć=π‘¹œ²=ÝıÈsİÁI⁄=˘˛²˝œ¼ć=×œLœŞć=›Ćà„È×¼ć=²œ=Ï₣È¼ć=þœÈ×¼ć¼œ›ÜŁ
¼ćI=Ï×œ˝œ²³œÐ=ğ„Ð=˝È¼ć=þœ¼ć=³È¼ć=þœÈþ=ÛœC²=ğœˇœÈ²œ=˘¼Ô=¾ŞćÏ×›˛ÈŞć=Ï×İ=þÁœˇ=˝¼ćÈþ=¼œ¹Á=˝¼ćœÈ²œ=Ï¼œ¹=æ=ĆŞć=π‘¹œ²=ÝıÈs
İÁ⁄=˝œ¼ćÞ=I=þœ=ĆÈğ=þœÈ×¼ć=ş√³›j=×˛ğ˝¼ćœ¼ć=₣˚˝œ=Ï₣Èğ=⁄=Ïş›×˝=›×ÈŞć=›¼Šœ¼ć=˝¼ćÈğ=I=¼þÂ₣œ²=şœ√ñ×œ›Şć˝þœÛœÈˇ¼ć=þ„ğ²
œŞć=ÛÈ²˝=Ï¼›İ=ðœ}œ=₣œ−œŞć=›Š∑iœ=˝¼ćœ=˘¼Ôş„³›¼ć˝›®þ⁄=˘ÐœÈ˝=ÛœÈˇ˝œ¼ć=π‘ˇ›þİÌğþœ=›¼²«§=˝¼ćœ=¼ğÈğŞÈ−«§=æ=ĆŞć=²œI=˘Ðœ=
ş›þÁ˝œ¼ćÛÈ−ÂĆı=ÝıŽœ²=Ïƒ¯œÈþ=˘È˝¼œÈ¼ć=ÝıÈ™œ₣„È˛=š„ÈÐ=Šğœ⁄= 
æææææææææææ=şœ√ñ×œ›Şć˝þœ=ŁÈ¼ć=ŁÈ¼ćπ‘œþÁ›Ć˝=ŽÌ¼È²=π‘şœ¼ć=ğœ¾=˝È¼ćÈš=²œ²œ=ÏŠĆœ¼ćœŞćI=²œ²œ=¼ćÈł⁄˘˝˝œÈğ=³œ›˝∑ƒœ²Ì=Ûœ₣Èğ=Û
œ₣¼ćœ=ÈŞ₣²=æ=şœ√ñ×œ›Şć˝þœ¼ć=›¼≠Èu=˘˝Ðœ=˝−œ=¼Èğ=›İ›¨þ=æ=ş₣œÈŽ¼ć=¼Áœ³˝=ş₣−Â²I=˘₣²˝Ì=I=π‘İÔşœÏ³Èþ=³œ¼ćþœ₣I=˘˛²
Ïş=şóœ¼²œ=şÌ›₣þ=ĆÈŞć=˘ÈşÈš=⁄=Ï˝¼ğ=˘˝›Ð=˘ğœ˝œŞć=˘˛È²œşœ√ñ×œ›Şć˝þœ=æ=Û−¼œ=¹₣ÂœÖþœ=æ=²œ˝=ˇğœÈþ=³œÈ¼ć=›²J=Ïş=Ûœ
₣œÈ×¼ć=şœ›ĆþÁ⁄Ûœğ=₣œĆ₣„È×¼ć=₣Èþœ=¼Á›þpÆÈ₣¼ć=˝−œ=¾„Èğ=Şœ›_šÈ²⁄=æ=›˝Å=şœ¹œ¼ćÞ=¹œ¼ćœÐœ=Ï₣œÈÐĆı=Ïş=¼ć˝È₣¼ć=²Şć⁄=›˝Å˝œ¼ć
ÞÐœ˝Ì’=Ûœ₣œÈ×¼ć=şœ›Ć›þÁ˝¼ćœ=›˝=¼œ∑ƒ¼=ŽÌ¼²=Ï−È˝=şÈ¼ć=ÏˇÈš²’²œ›˝=I=Ûœ₣œÈ×¼ć=ŽœþÌŞć=ŽÌ¼È²=şœ√ñ×œ›Şć˝þœ¼ć=ÏŞ=₣Ćœ₣œ¼ć
Ì=ÏğÈˇÈšI=ÏşÐœşœ₣›Şć˝=˘¼Ô=˘˛È²œ=æ=ş₣œÈŽ¼ć=₣₣ÂÈ˝=ƒ³İÂ˝¼ćÈþ=³œÈ¼ć›²’=¹È¼ć=›²›_šI=³È¼ć¼ćÐœ=ş›þÁ⁄=˘¼Ô=Ş›×=þœĆı=ĆŞćI=þœ
ĆÈğ=Šœ¼ć›×È˝¼ć=²Ì¼ćÖ»=ÛÖ˝œÈ¼ć=ÏşÐœÈ˝Ćı=˘˝₣œp=Ûœİœ¼ć=¨ÌÞ=ÛœÈğœ=¼Èğ=Ï×˛Èþ³œ›_š⁄==
æ= = =



˙›þÈĆÁ¼ć=şÔŁœþ==

şœğœĆ‚Ýı›s²=ÛœĆ‚È₣×=
=
æ=
ˆ²›¼Ôİ=İþ˝=˚=þÊ³¼ć¼þÌÂ=˝œÈğ=¼œłœ›ğ=₣„ş›ğ₣=ş₣œŽ=¾œ¼²œŞć=Ûœ¹„›²˝þœ=˚=˙›þÈĆÁ¼ć=şÔŁœþ==
æ=
³Z×İ=İþÈ˝¼ć=ĆıÝıÈ¼ćœ³ÌŞć=şœÔƒÚ∆›þ˝=›¼˝œİÈ˝=È¼ćÈ²şaœş=¼œ=³Ò²ŽÂá∫=Ûœ˛Áœ=È×˚Şćœ=˛œ›²˝=³›¼ć₣œÈÞ=›¼ïœ›∑i˝¼ćI=˝œ¼ćÞ=ÛþÌÈþ
¼ć=³„²≠uœ¼ć=şó¼=²Şć⁄=¼ÇþI=Ćı›þĆœÈş=³„²≠@Ì¼È²¼ć=ƒ∏œ²=È²Ćı⁄=ÛþÌþ=È−È˝=Èπ‘¼ćÞœ=³œ˚Şćœ=ŞœŞćI=›İ¨œ=ˇ¦ĆÞ=˝¼ćœ=ŞœŞćI›˝Å=þ
œ¼ć=³„²ŽÂá∫=ŁÐœÈ²œ=şó¼=²Şć⁄=³Z×İ=İþÈ˝¼ć=ĆıÈŞćœÈ¼ćœ³ÌŞć=È¼ćÈ²şaœş=ÛœÈàœğÈ²¼ć=½ğƒ¬¼ćH³=π‘œŠÌ²=ˇ¦Ì˝JÈ¼ćœ₣œ²=ş¾Áþœ¼ć=³„²
≠@Ì¼²=ŁÈÐ›²û=ĆıÈŞćœÈ¼ćœ³ÌŞć=Ćı›þĆœÈş¼ć=ş¾Áþœ¼ć=ş₣œ›ä=˘¼Ô=Ûœ₣¼ćœ=ŞœÈ˝=Ûœ¹„›²˝=ş¾Áþœ=¼›ğ=þœ¼ć=Ûœ¼ćó=˘=şÒ›Šþ=˝È¼ć⁄ 
Ûœ¹„›²˝þœ¼ć=›¼ÈİĞ=ğ¨Þ=Ćğ=₣œ²¼þœ¼œ×I=ĆıĆŽœˇ›þ˝þœ=˚=ˇÞþi~⁄=˘È×¼ć=ÝıÊş=˛„aŽÈþ=ÈˇÈğ=π‘œŠÌ²=ˇ¦Ì˝=ş¾Áþœ¼ć=˝−œ=¾œ¼
Èþ=ĆŞć=Şœ¼ć=ƒ¡„¼ćÞ=ĆÈŞć›šğ=şÈpÆ›ÐİI=πøÁœÈÐœ=˚=ÛÁœ›¼ćÈ¶œÐœÈğ¼ć=˝œÈğ⁄=³Z×İ=İþÈ˝=ÈŞ=˙›þĆœ›ş˝=π‘›pÆŞćœ=È¼ćÈ²şaœş=ÛœÈàœ
ğÈ²¼ć=şÈL=è≠=ĆÈŞć›šğ=þœ=Û«§œ×İ=İþÈ˝¼ć=ÈİĞ=¾œÈˇ=›þ²›Ð=›¼πøÈ¼=³›¼ćÞ›þ=ğœ¾=˝È¼ć⁄=˘C›ğ=Ćğ=≥Nµ=È¼Í›u˝=›¼πø¼I=≥Oµ
=›İ®=›¼πø¼=¼œ=Û−ÂÎ²›þ˝=›¼πø¼=˘¼Ô=≥Pµ=½¼ćœ›ş=›¼πø¼=¼œ=¼„ÈŽÂœŞćœ=›¼πø¼⁄=˘Ćı=˙›þĆœ›ş˝=π‘›pÆŞćœ¼ć=₣¹Á=›×ÈŞć=Ûœ¹„›²˝=Û−ÂÎ²›
þ˝I=şœ₣œ›Ž˝=˚=¼ćœŽÎ²›þ˝=İÚÿğœ¼ć=›¾›j=ƒ∏œ›³þ=ĆŞć⁄ 
˘Ćı=Èπ‘¨œ³ÈÐ=Û²„şÖœ²=˝¼ćœ=ş₣ÌŠÌ²=˝Ì¾œÈ¼=¼œłœ›ğ=₣œ²şI=›¼ÈİĞþ=¼œłœ›ğ=₣„ş›ğ₣=₣œ²şI=È¼ćÈ²şaœÈş¼ć=¾œ¼œ×İÂ=wœ¼ćœπ‘¾œ›¼
þ=ĆÈŞćÈš⁄=˘˛œÈ²=Ûœ₣¼ćœ=¼œłœ›ğ=₣„şğ₣œ²=ş₣œŽÈ˝=ÛœÈğœŠ²œ¼ć=ğ¨Á=¼Ç=›ĆşœÈ¼=›²›_š=˘=J=˝œ¼ćÈÞ=ÈŞ=ˇþ=İþÈ˝¼ć=ÈİĞ=×İ
˝C›ğÈþ=˘J›¼ĞÈŞć=π‘¹œ²þ=›Ćà„=³›dþ=ŽÈ²¼ćœ=ÛÈ²˝=ˇÈ¼ĞÞœ=˝È¼ćÈš²I=ÛÈ²˝=›²¼Ö=›ğÈ˛Èš²⁄=
Ûœ₣¼ćœ=Žœ›²=ÈŞ=ˆ²›¼Ôİ=İþÈ˝¼ć=π‘−₣=˝ÈŞć˝=×İÈ˝=ĆıÔÈ¼ć›Ž=›İ¨œ¼ć=Û›¾ŁœÈþ=˘¼Ô=ş₣˝œğÌ²=ĆıÈŞćœÈ¼ćœ³ÌŞć=Ýı×œ¼ćÎ²›þ˝=¹Áœ
²¹œ¼ćÞœ=π‘¾œÈ¼=¼œłœ›ğ=›Ćà„=ş₣œÈŽ=ÈŞ=›¼¼ćœÐ=È¼Í›u˝=ÛœÈàœğÈ²¼ć=şÚ›«§=ĆÈŞć›šğ=þœJĆı=Ø¼œÔğœ¼ć=È¼ćÈ²şaœş∞=Ûœ˛Áœ=ğœ¾=˝È¼ć⁄
˘Ćı=ÛœÈàœğÈ²¼ć=π‘¼jÆœ¼ćœ=›šÈğ²=Ýılœ²İÌğ=İrÈ¼ć=₣¹Á›¼j=ÈöÞÌ¼ć=₣²„Ğ=˘¼Ô=›Ćà„=ş₣œÈŽ=şÔƒ∆œ¼ć=˚=³›¼ć¼þÂÈ²¼ć=π‘¼ğ=³¨³œ
þÌ=›šÈğ²⁄=
şœ¹œ¼ćÞþ=˘Ðœ=¹È¼ć=È²˚Şćœ=ĆŞć=ÈŞ=ˆ²›¼Ôİ=İþÈ˝¼ć=π‘−₣¾œÈˇ¼ć=˘Ćı=È¼ćÈ²şaœş=¼œłœ›ğ=›Ćà„=È¼Í›u˝=ŽˇÈþ=ˇ¾Ì¼ć=ÛœÈğœÜ²=
Ûœ²Èğ˚=ş₣˝œğÌ²=₣„ş›ğ₣=¼„›uŽÌ¼Ì¼ćœ=˘¼ć=₣È¹Á=›¼ÈİĞ=ÛÔİ=È²²=›²I=˝œ¼ćÞ=þaœ¼ćœ=›šÈğ²=¼ć¨ÞİÌğI=³õœá∫„˛Ì=˘¼Ô=Ûœ¹„›²˝
þœ=›¼È¼ćœ¹Ì⁄=₣„ş›ğ₣=¼ć¨ÞİÌğþœ=ş√³È˝Â=˘Ćı=¹œ¼ćÞœ¼ć=π‘¹œ²=ˆÊş=ÝıĆı›ğŞćœ₣=ĆœhÐœÈ¼ć¼ć=¼Ćı=The Indian 
Mussalmans=≥NUTNJ˘=π‘˝œ›İþµ=æ=ÈşĆı=ĆıÔÈ¼ćŽ=›ş›¾›ğŞćœ²=þaœ¼ć=¼ĆıÈþ=₣„ş›ğ₣È×¼ć=Û¼ƒ∏œÐœÈ˝=şĆœ²„¾Ò›þ¼ć=şÈL=È×˛œ¼ć=
ÛœĆtœ²=Žœ›²ÈŞć›šÈğ²⁄=ÈşJş₣ÈŞć=›¼¦›Ðİ=şœ√¯œŽÁ¼œÈ×¼ć=ƒ¬œ−Â=›šğ=₣„ş›ğ₣=ş₣−Â²=ğœ¾=˝¼ćœ⁄=¼ğœ=ĆÈŞć=−œÈ˝=ÈŞ=ĆœhÐœ¼ć=¼Ćı›Ð=þ
œÜœrÈÜœ=˝È¼ćI=₣œp=˝ÈŞć˝şäœĆ=ş₣Şć=›²ÈŞć=›ğÈ˛›šÈğ²⁄=þaœ¼ć=¼ĆıÈþ=ĆœhÐœ¼ć=₣„ş›ğ₣=Û¼²›þ¼ć=˝œ¼ćÞ=›×Èþ=›ˇÈŞć=›˝š„=˘˝È³Èİ
=Ýı›jÆ=˝È¼ćÈš²=ÈŞC›ğ¼ć=˙›þĆœ›ş˝=›¾›j=È²Ćı=¼Èğ=³¼ć¼þÌÂ˝œÈğ=π‘›þ³á≈=ĆÈŞćÈš⁄=Ýı×œĆ¼ćÞ=ƒ¬¼ćH³I=ĆœhÐœ¼ć=›ğÈ˛›šÈğ²=NTVP
=J=˘¼ć=›Š¼ćƒ∏œŞćÌ=¼Èàœ¼È∑ƒ=˘¼Ô=þÊ³¼ć¼þÌÂ˝œÈğ¼ć=Ćı¶=Ćı›}Şćœ=È˝œ√³œ›²¼ć=¼ćœŽƒ¬²Ì›þ¼ć=½ğ=ƒ¬¼ćH³I=¼œÔğœ¼ć=₣„ş›ğ₣=Ž›₣×œ¼ć¼ćœ=²
œ›˝=ş¼Âƒ¬œ∑i=ĆÈŞć›šÈğ²⁄=˘Ðœ=›˝Å=˙›þĆœ›ş˝=şþÁ=²Şć⁄=
¼Çþ=²¼œ¼=₣„›İÂ×=˝„›ğ=˛œ²=≥NTMMJNTOTµJ˘¼ć=ş₣Şć=È−È˝I=Û−ÂœÊ=›¼¦›Ðİ=İœş²=π‘›þ•œ¼ć=ÛœÈˇĆıI=¼œÔğœ¼ć=Ž›₣×œ¼ćÈ×¼ć=Û›¹
˝œÔİĆı=›šÈğ²=›Ćà„⁄=þœĆı=›Š¼ćƒ∏œŞćÌ=¼Èàœ¼∑ƒ=₣„ş›ğ₣=Ž›₣×œ¼ćÈ×¼ć=›¼³ŞÂŞć=ÈÝÈ˝=˘È²›šğ=˘₣²=¼ğœÐœ=›ð˝=²Şć⁄=
›Ćà„È×¼ć=þ„ğ²œŞć=₣„ş›ğÈ×¼ć=şœ₣œ›Ž˝=˚=Û−ÂÎ²›þ˝=³›¼ć›ƒ∏›þ=›šğ=˛œ›²˝Ðœ=×„¼Âğ⁄=ÛþÌÈþ=₣„ş›ğ₣¼ćœ=ÈŞ=J=Û›¹³þÁ=È×›˛ÈŞćÈš=
þœ¼ć=›¾›j=›šğ=₣„ş›ğ₣=¼ćœŽÎ²›þ˝=˝þÚÂn⁄=›¼¦›Ðİ=İœş²=π‘›þ•œ¼ć=³¼ć=˘Ćı=˝þÂÚÈn¼ć=Û¼şœ²=Ćğ⁄=ÈŞ=J=˝þÂÚÈn¼ć=Ýı³¼ć=şœ₣œ›Ž˝=
˚=Û−ÂÎ²›þ˝=˝œðœÈ₣œ=π‘›þ›•þ=›šğ=þœ=È¾Èł=³Üœ¼ć=½Èğ=₣„ş›ğ₣È×¼ć=Û¼ƒ∏œ¼ć=şœ¹œ¼ćÞ=Û¼²›þ=ŁÈÐ⁄=þœ=şÈjt˚=₣„ş›ğ₣È×¼ć=Û
¼²›þ¼ć=˝œ¼ćÞƒ¬¼ćH³=ĆœhÐœÈ¼ć¼ć=˘˝È³Èİ=¼jÆ¼ÁÈ˝=ÛÈ²È˝Ćı=ƒ¬þÓ›şu=¼Èğ=È₣È²=›²ÈŞćĆıI=›¼ÈİĞþ=₣„ş›ğ₣=È²þœ=˚=³›dþŽÈ²¼ćœI=
þaœ¼ćœ=þaœÈ×¼ć=ş√ñ×œÈŞć¼ć=Û¼²›þ¼ć=˝œ¼ćÞ=›ĆşœÈ¼=›¼¦›Ðİ=˚=›Ćà„È×¼ć=×œŞćÌ=˝¼ćœ¼ć=Ž²Á=¼Áˇ¦=›šÈğ²⁄=þ˛²=È−È˝Ćı=Ćı›þĆœÈş=π‘›þ
=˘Ćı=²˘º−Â˝=˚=Ûˇ¾Ì¼ć=×Ú›«§¾LÌ=₣„ş›ğ₣=¾œ¼²œÈ˝=Û›¹˝œ¼ć=˝È¼ć=ÛœÈš⁄ 
Û«§œ×İ=İþÈ˝¼ć=›wþÌŞćœÈ¹Â=Ýı³₣ĆœÈ×Èİ=›¼¦›Ðİ=İœşÈ²¼ć=π‘›þ•œ=è¹„=›¼È×›İ=Ûœ›¹³ÈþÁ¼ć=π‘›þ•œ=²Şćû=þœ=³›õ₣Ì=ş¾Áþœ¼ć=şœ›á≈È
¹Á=›²ÈŞć=˘ğ=˘Ćı=ÛZğÈ˝⁄=›¼¦›Ðİ=İœş²=˚=³›õ₣Ì=Û›¾ŁœÈþ¼ć=π‘›þ›pÆŞćœ=›Ćà„=˚=₣„şğ₣œ²È×¼ć=È¨Èp=Û›¾á≈=ĆŞć=›²=˘¼Ô˘Ćı=¼Á
¼¹œ²=×„›Ð=ş√ñ×œÈŞć¼ć=³¼ć¼þÌÂ=›¼˝œİÈ˝=ÛÈ²˝=³›¼ć₣œÈÞ=π‘¾œ›¼þ=˝È¼ćÈš⁄=›Ćà„¼ćœ=ÈŞ˛œÈ²=›¼¦›Ðİ=İœşÈ²¼ć=π‘›þ•œÈ˝=şœ¹œ¼ćÞ¾
œÈ¼=ƒ¬œˇþ=Žœ›²ÈŞćÈš=₣„ş›ğ₣¼ćœ=Èş˛œÈ²=˘È˝=È×È˛Èš=×„Î×Â¼=›ĆşœÈ¼⁄=¼œ∑ƒ¼=³›¼ć›ƒ∏›þ=Û²„¹œ¼²=˝¼ćœ=˘¼Ô=þ×²„şœÈ¼ć=›²ÈŽÈ×¼ć=
Û¼ƒ∏œ¼ć=³›¼ć¼þÂ²=şœ¹È²=₣„ş›ğ₣È×¼ć=Û¨₣þœ=þœÈ×¼ć=ş₣ÒĆ=¨›þ=˝È¼ćÈš⁄=˘=È−È˝=Ýıuœ¼ć=ğœÈ¾=þœÈ×¼ć=×ÌŁÂ=ş₣Şć=ÈğÈˇÈš⁄=



ˆ²›¼Ôİ=İþÈ˝=¼œÔğœ¼ć=₣„ş›ğ₣È×¼ć=³õœÊ³¼ćþœ¼ć=Ûœşğ=˝œ¼ćÞ=þœÈ×¼ć=È²þÚƒ∏œ²ÌŞć¼ćœ=˘˝=ş†Ð=˚=π‘›þ˝Òğþœ¼ć=È₣œ˝œÈ¼ğœŞć=¼Á
−Â=ĆÈŞćÈš²⁄=₣„ş›ğ₣=×Ú›«§¾LÌ=›šğ=şœ¹œ¼ćÞ¾œÈ¼=³Ò¼Âˇœ²„˝œ¼ćÌ⁄=ş₣˝œğÌ²=˘˝=›²¼ćÌ¨È˝¼ć=˝−œ=ÝıuÚþ=˝È¼ć=¼ğœ=ŞœŞćI=ØØ˘˝π‘œŠÌ
²=›¼ŽŞćÌ=Žœ›þ=şĆÈŽ=þœ¼ć=ş„ş₣ÈŞć¼ć=ƒ∫Ú›þ=þÁœˇ=˝¼ćÈþ=³œÈ¼ć=²œ⁄∞∞N=˘₣²=Ýı³ğ›í=È˝œÈ²œ=ş√ñ×œÈŞć¼ć=π‘ˇ›þ¼ć=şĆœŞć˝=ĆÈþ³œ
È¼ć=²œ⁄=ØØ¼Çþ=Ûœ¹„›²˝=¾œ¼²œ¼ć=şÈL=›₣ğ²=şœ¹È²=¼Á−Âþœ¼ć=˝œ¼ćÈÞ∞∞O=₣„ş›ğ₣¼ćœ=˘˝=şœÔƒÚ∆›þ¼ć=›¼›_šá≈þœ¼ć=›İ˝œ¼ć=Ćğ=JJJ=˘
ÐœĆı=ÈİÈĞ=›¼›_šá≈þœ¼œ×Ì=ÛœÈàœğÈ²¼ć=Ûœ›¼¾ÂœÈ¼=ĆıÖ²=Ž„›ˇÈŞćÈš⁄=
π‘j„ÁþI=›Ćà„È×¼ć=›šğ=›¾á≈=×Ú›«§¾LÌ⁄=›¼¦›Ðİ=İœş²=π‘›þ•œ¼ć=³¼ć=È−È˝Ćı=þœ¼ćœ=ş¼ć˝œÈ¼ć¼ć=şÈL=şĆÈŞœ›ˇþœ=˝È¼ćÈš=˘¼Ô=²þ„²=İœ
ş˝È×¼ć=¾œĞœ=ÛœŞćj=˝¼ćœ¼ć=˝œÈŽ=›¼³„ğ=Ûœˇ¦Ć=È×›˛ÈŞćÈš⁄=˝ğ˝œþœ¼ć=›Ćà„=È²þœÈ×¼ć=ÝıÈ×ÁœÈˇ=NUNT=›˛¦¶œÈë=›Ćà„=˝ÈğŽ=ƒ∏œ
›³þ=Ćğ=›Ćà„È×¼ć=₣È¹Á=³›õ₣Ì=şœ›ĆþÁ=˚=›¼WœÈ²¼ć=π‘şœ¼ć=˝È®⁄=˘Ćı=π‘›þ•œ²›Ð=›Ćà„=šœpÈ×¼ć=₣È¹Á=ş₣˝œğÌ²=³›õ₣Ì=¾œ¼¹œ¼ćœ=
şZœÈ¼ć=¼Ü=¾Ò›₣˝œ=›²ÈŞćÈšû=˘¼ć=šœp¼ćœĆı=ÛÈ²È˝=şÔƒ∆œ¼ć³i∏Ì=˘¼Ô=È₣Íğ=³›¼ć¼þÂ²=³i∏Ì=≥¼ćÁœ›Ý˝Áœğµ=ÛœÈàœğÈ²=È²þÚn=›×ÈŞćÈš
⁄=¼ÇþI=ˆ²›¼Ôİ=İþÈ˝¼ć=¼œÔğœ¼ć=›Ćà„=ş₣œŽ=ĆıÔÈ¼ć›Ž=›İ¨œ¼ć=π‘şœÈ¼ć¼ć=½Èğ=π‘¾Òþ=₣œpœŞć=Ýı@Ì›¼þ=ĆÈŞć=˚Èð⁄=¼œÔğœ=şœ›ĆÈþ
Á¼ć=ŠŠÂœ=˚=þœ¼ć=›¼˝œÈİ=›Ćà„¼ćœ=ÛþÌ¼=ÝıÊşœĆ=È×˛œŞć⁄=²þ„²=›İ®=ÛœÈàœğ²=İĆÈ¼ć=Ûœ¼ćó=ĆÈğ˚=Û›ŠÈ¼ćĆı=ˇ¦œ₣ÌÞ=˘ğœ˝œŞć=š›ÜÈ
Şć=³ÈÜ⁄=İĆÈ¼ć¼ć=Ýı_Š¼ˇÌÂŞć=›Ćà„È×¼ć=¾œĞœ=ÈˇÍÞ=π‘È¾×=¼œ×=›×Èğ=ˇ¦œÈ₣¼ć=›Ćà„È×¼ć˚=¾œĞœ=Ć˚Şćœ¼ć=˝œ¼ćÈÞ=₣Òğ=¾œ¼¹œ¼ćœ=¼ÈŞć=›²È
Şć=ÈŞÈþ=π‘¾Òþ=şœĆœŞÁ=˝È¼ćÈš⁄=›˝Å=¼œÔğœ¼ć=₣„ş›ğ₣È×¼ć=È¼ğœŞć=˘Ðœ=ŁÈÐ›²⁄=İĆ¼ć¼œşÌ=₣„ş›ğ₣=Ýı_Š¼ÈÞÂ¼ć=¾œĞœ=›šğ=π‘¹œ²þ=Ý
ı×ÒÂI=½Èğ=þœÈ×¼ć=şÈL=ˇ¦œÈ₣¼ć=₣„ş›ğ₣=Û›¹¼œşÌ=ŞœÈ×¼ć=¾œĞœ=›šğ=¼œÔğœ=şœ₣œ²ÁĆı=È₣ğœÈ₣İœ=›šğ⁄=¼œÔğœ¼ć=₣„ş›ğ₣=Ž²Èˇœ•Ì=¾œ
Ğœˇþ=˚=şœÔƒÚ∆›þ˝=˘˝›¼¾œŽ²=È¼ć˛œŞć=›w˛›dþ=›šğ⁄=₣„ş›ğ₣=ş√ñ×œÈŞć¼ć=›¼˝œİ=˘=J=˝œ¼ćÈÞ=₣i∏¼ć=ĆÈŞć=³ÈÜ›šğ⁄P 
³›õ₣Ì=Û›¾Łœþ=ÈŞ=›Ćà„=ş√ñ×œŞć=˚=₣„ş›ğ₣=ş√ñ×œÈŞć¼ć=Ýı³¼ć=›¾á≈=π‘›þ›pÆŞćœ=şÚ›«§=˝È¼ć›šğ=þœ¼ć=˝œ¼ćÞ=¼„žÈþ=ÈŠ«§œ=˝¼ćÈþ=Ć
Èğ=˘Ćı=×„Ćı=₣Ćœ²=¹₣ÌÂŞć=¼Á¼ƒ∏œI=›Ćà„n=˚=Ćışğœ₣I=˘È×¼ć=›˝š„=È₣Íğ=‰¼›İ«§Á=›²ÈŞć=ÛœÈğœŠ²œ=˝¼ćœ=Ýı›Šþ=ĆÈ¼⁄=π‘œÎˇ›þĆœ›ş˝˝œ
ğ=È−È˝=›Ćà„=¹₣Â=π‘Š›ğþ=˘¼Ô=˘=³Ú›−¼Ì¼ć=π‘œŠÌ²þ₣=¹₣ÂC›ğ¼ć=Û²Áþ₣⁄=˘=Ćğ=˘˝=π‘İ∑ƒ=şœÔƒÚ∆›þ˝=Èƒ¯œþ=Şœ¼ć=₣È¹Á=²œ²œ=¾œ¼I¼ćÌ
›þ=˘¼Ô=³ÒŽœ³œ¼ÂÞ=ƒ∏œ²=È³ÈŞćÈš=ÈŞC›ğ=şœ₣œ›Ž˝=›¼˝œÈİ¼ć=²œ²œ=∑ƒÈ¼ć¼ć=›¾þ¼ć=›×ÈŞć=›¼¼›þÂþ=ĆÈŞćÈš⁄=¼œĆıÈ¼ć=È−È˝=Ýı³œ×œ²=›²
ÈŞć=ÛœjÌ˝¼ćÈÞ¼ć=ÛşÌ₣=¨₣þœ=ÛœÈš=˘¼ćû=›Ćà„=ş¾Áþœ=˘¾œÈ¼=ş₣Úu=ĆÈŞćÈš⁄=¼ÞÂÈ¾×=π‘−œ¼ć=π‘›þ˝Òğ=π‘¾œ¼=˘¼Ô=²œ²œ=˝„şÔƒ∆œ¼ć=
˚=›¼›¹›²ÈĞÈ¹¼ć=π‘Šğ=şÈjt˚=›Š¼ć›×²Ćı=›Ćà„=¹₣ÌÂŞć=˚=şœ₣œ›Ž˝=›Š∑iœŞć=¼Ü=₣œpœŞć=²₣²ÌŞćþœ=˚=Ýıá∫„jÆþœ=›¼×Á₣œ²⁄=˘¼ć=½Èğ=›Ć
à„=×œİÂ›²˝=˚=şÔƒ∆œ¼ć˝È×¼ć=³È¨=›Ćà„=¹₣ÂÈ˝=Ş„Èˇœ³ÈŞœˇÌ=˝È¼ć=³„²¼ÂÁœ˛Áœ=˝¼ćœ=şó¼=ĆÈŞćÈš⁄=˘˛œÈ²Ćı=¼ćÈŞćÈš=›Ćà„=¹È₣Â¼ć=İ›jÆû
=˘=J=˝œ¼ćÈÞ=¼œĆıÈ¼ć=È−È˝=²œ²œ=Łœþ=J=π‘›þŁœþ=˘Èğ˚=›Ćà„¹È₣Â¼ć=³È¨=ÛÐ„Ð=−œ˝œ=şó¼=ĆÈŞćÈš⁄=
³¨œ∑iÈ¼ć=ĆışğœÈ₣¼ć=Û²²Á=‰¼›İ«§Á=Ćğ=þœ¼ć=˙›þĆœ›ş˝þœ⁄=³Ò¼Â˝œÈğ¼ć=Û²Á=³Şćˇ√¬¼ć=Şaœ¼ćœ=π‘œÎˇ›þĆœ›ş˝=˝œÈğ=›šÈğ²IÈŞ₣²=
˝ÚĞºI=¼„uI=Ž¼ć−„«§∂I=È₣œÈŽş=˚=ŞÌèI=þaœÈ×¼ć=₣Èþœ=²œ=ĆÈŞć=È₣œĆ√∫×=›šÈğ²=˘˝œ∑i¾œÈ¼Ćı=Ćı›þĆœÈş¼ć=₣œ²„Ğ⁄=Ćışğœ₣=ÛþÁ∑i=şÔˇ›
ðþ=˘˝=¹₣Â=˘¼Ô=˘¼ć=Ćı›þĆœş=ÛÈ²˝œÔÈİĆı=›ğ›³¼u=ĆÈŞć=ÛœÈš⁄=˙ƒøœ›₣˝=¹₣ÌÂŞć=₣þ=˚=ÛœŠœ¼ćœ›×=₣œ²¼ŽÌ¼È²¼ć=ş₣ˇ¦=˝œÈğ¼ć=JJ
J=‰İİ¼=È−È˝=Ûœ¼ćó=˝È¼ć=₣Úþ„Á˝œğ=³ŞÂ∑i=JJ=Ž²Á=˘þ=ƒ³«§=˝È¼ć=¼ğœ=ÛœÈšI=›²È×Âİ=˝¼ćœ=ÛœÈš=ÈŞ=˘¼ć=È˝œÈ²œ=₣„˛Á=şÔƒ∆œ¼ć=¼œ=‰
¼πø›¼˝=³›¼ć¼þÂÈ²¼ć=Û¼˝œİ=È²Ćı⁄=¼ÇþI=ÈˇaœÜœ=₣„ş›ğ₣=›¼ª…œş=Û²„şœÈ¼ć=˝„¼ć∞Ûœ²=˚=ş„á≈œĆ‚Èþ=ÈŞ=›¼›¹=˚=π‘›þ•œÈ²¼ć=›²È×Âİ=È×
˚Şćœ=ÛœÈš=Èşş¼=›Š¼ć˝œÈğ=ˇ¦œĆÁ=˘¼Ô=Û²₣²ÌŞć=Ûœ¼ć=þœĆı=þœÈ×¼ć=³›¼ć¼þÂ²=şó¼=²Şć⁄=ĆŞćÈþœ=¼ğœ=ŞœŞć=ÈŞ=˘˛œÈ²Ćı=¼ćÈŞć›šğ=Ćı
şğœÈ₣¼ć=İ›jÆ=ÈŞ₣²=Èþ₣›²=þœ¼ć=ˇğ×⁄ 
›˝Å=Ûœ₣¼ćœ=Ş›×=ĆışğœÈ₣¼ć=È¼Í›u˝=Ćı›þĆœş=³ŞÂœÈğœŠ²œ=˝›¼ć=þœ=ĆÈğ=È×˛Èþ=³œ¼=ÈŞ=˙√øœ›₣˝=¹₣ÌÂŞć=›¼¹œÈ²¼ć=ÈˇaœÜœ›₣şÈjt˚=
₣„ş›ğ₣=şœ₣œ›Ž˝=¾œ¼²œŞć=²œ²œ=¹œ¼ćœ=˝œŽ=˝È¼ćÈš=ÈŞC›ğ=₣„ş›ğ₣=ş√ñ×œÈŞć¼ć=₣²=˚=Š›¼ćÈp¼ć=Ýı³¼ć=Û²³È²Şć=›ŠĆÆ=È¼ćÈ˛=ÈˇÈš
⁄=˘Ćı=¹œ¼ćœC›ğÈ˝=›²√≈›ğ›˛þ=›İÈ¼ćœ²œÈ₣=ÈöÞÌ¼u=˝¼ćœ=ÈŞÈþ=³œÈ¼ć=Ó=≥˝µ=ÈˇaœÜœ=È₣Íğ¼œ×ÌI=≥˛µ=Ûœ¹Áœ›o˝=₣œ²¼þœ¼œ×ÌI=≥ˇµ=
¼ć¨ÞİÌğ=şÔƒ∆œ¼ć¼œ×ÌI=≥Łµ=Ûœ¹„›²˝=şÔƒ∆œ¼ć¼œ×Ì=˘¼Ô=≥łµ=ĆıĆŽœˇ›þ˝=Ş„›jÆ¼œ×Ì⁄ 
≥˝µ=ÈˇaœÜœ=È₣Íğ¼œ×Ì=Ó=Şaœ¼ćœ=ÈˇaœÜœ=¼œ=È₣Íğ¼œ×Ì=ĆışğœÈ₣¼ć=π‘›þ¾Ò=þaœ¼ćœ=×ÚýČ¾œÈ¼=›¼ª…œş=˝È¼ć²=ÈŞ=˝„¼ć∞Ûœ²=˚=ş„á≈œĆ‚J¼ć=›²È×Â
İ=ÛÖ¾œÈ¼=ˇ¦ĆÞ=˝¼ćÈþ=ĆÈ¼=˘¼Ô=›²˛„aþ¾œÈ¼=Û²„ş¼ćÞ=˝¼ćÈþ=ĆÈ¼⁄=þaœ¼ćœ=ş₣ˇ¦=₣œ²¼Žœ›þ¼ć=˙È˝Á=›¼ª…œş=˝È¼ć²=²œ⁄=¼ÇþI=Èˇa
œÜœ=Ćışğœ₣=₣œ²¼Žœ›þÈ˝=ƒ³«§=×„›Ð=¾œÈˇ=›¼¾jÆ=˝È¼ć=Ó=≥Nµ=₣„ş›ğ₣=Ýı√∫œĆ‚=Û−œÂÊ=ĆışğœÈ₣=›¼ª…œşÌ¼ćœ=˘¼Ô=≥Oµ=Û›¼ª…œşÌ¼ćœ=Û
−ÂœÊ=₣œ²¼Žœ›þ¼ć=¼œ›˝=ÛÔİ⁄Q=È₣Íğ¼œ×Ì¼ćœ=›Š∑iœ¼ć=ƒ¬œ¹Ì²þœŞć=›¼ª…œşÌ=²²⁄=þaœ¼ćœ=þaœÈ×¼ć=›¼ª…œÈş¼ć=π‘›þ=˘þĆı=˝Èðœ¼ć¾œÈ¼=Ûœş
jÆ=ÈŞ=þaœÈ×¼ć=›¼È¼Š²œŞć=Şœ=ş›þÁ˝œÈ¼ć¼ć=˙ƒøœ›₣˝=¼Á¼ƒ∏œ=þœ=π‘›þ•œ=¼œ=¼ć¨œ=˝¼ćœ¼ć=ÝıÈsÈİÁ=Û₣„ş›ğ₣=˝œÈ½¼ćÈ×¼ć=›¼≠Èu=Ş„u=≥È
ŽĆœ×µ=ÈŁœĞÞœÈ˝=þaœ¼ćœ=þaœÈ×¼ć=¹₣ÌÂŞć=˝þÂ¼Á=¼Èğ=₣È²=˝È¼ć²⁄=Ćı›þĆœş=Ûœ₣œÈ×¼ć=¼Èğ=ÈŞ=Ş˛²Ćı=₣„ş›ğ₣=¼ćœŽÎ²›þ˝=İ›jÆ¼ć=Û¼
²›þ=ŁÈÐÈš=¼œ=₣„ş›ğ₣=ş₣œŽ=¼›ĆÓİpå¼ć=π‘›þ˝Òğþœ¼ć=ş√∫„˛Ì²=ĆÈŞćÈš=þ˛²Ćı=˙ƒøœ›₣˝=È₣Íğ¼œ×=İ›jÆ=şZŞć=˝È¼ćÈš⁄=Ûœ₣¼ćœ=ŞœÈ
˝=˚ŞćœĆœ›¼=ÛœÈàœğÈ²=¼›ğ=þœ¼ć=Ýılœ²=ŁÈÐ=Ş˛²=Û«§œ×İ=İþÈ˝=³„È¼ćœ=Ûœ¼ć¼È×İ=þ„˝ÌÂ=Ûœ›¹³ÈþÁ=ÛœÈş=˘¼Ô=ÛÈÐœ₣œ²=İ›jÆ=
¨ÌŞć₣œ²=ĆÈþ=è≠=˝È¼ć⁄=Û²„¼ćH³¾œÈ¼=¼ćœŞć=È¼È¼ć›ğ¼ć=‰şŞć×=ÛœĆ‚₣×=˚ŞćœĆœ›¼=ÛœÈàœğÈ²=Û²„π‘œ›Þþ=ĆÈŞć=Ýıj¼ć¾œ¼ćÈþ=Ýı›²İ=İ
þÈ˝¼ć=π‘−₣=×İ˝C›ğÈþ=þœ›¼ć˝œ=J=ĆıJ=₣„Ć√∫›×Şćœ=ÛœÈàœğ²=è¼ć=˝È¼ć²⁄=þaœ¼ć=›¼ª…œş=›šğ=ÈŞ=₣„ş›ğ₣È×¼ć=Û¼²›þ¼ć=π‘¹œ²=˝œ¼ćÞ
=³Şćˇ√¬¼ć=È₣œĆ√∫È×¼ć=π‘Šœ›¼ćþ=₣Òğ=Ćışğœ₣=È−È˝=›¼Š„Á›þ=˘¼Ô=Û₣„ş›ğ₣È×¼ć=şÔƒ³ÈİÂ=˘Èş=›²ÈŽÈ×¼ć=³Ú−˝=şjœ¼ć=π‘œŞć=Û¼ğ„›ä



⁄=þœĆı=›þ›²=₣È²=˝¼ćÈþ²=ÈŞ=ĆışğœÈ₣Ć=şÔƒ³ÈİÂ=˘Èş=›²ÈŽÈ×¼ć=³Ú−˝=şjœ¼ć=π‘œŞć=Û¼ğ„›ä⁄=þœĆı=›þ›²=₣È²=˝¼ćÈþ²=ÈŞ=ĆışğœÈ₣
¼ć=ÈˇÍ¼ć¼=›½È¼ć=È³Èþ=ĆÈğ=³Şćˇ√¬¼ć=˚=π‘−₣=Šœ¼ć=Ûœ×İÂ=˛œ›ğ½œ=≥˛œ›ğ½œ=J=Ćı=J=¼ćœÈİ×Ì²µJÏ×¼ć=ş₣Şć˝œ¼ć=ŽÌ¼²¹œ¼ćœŞć=₣„ş›ğ₣È
×¼ć=›½È¼ć=ÈŞÈþ=ĆÈ¼⁄=˘Ćı=ÝıÈsÈİÁĆı=‰şŞć×=ÛœĆ‚₣×=þœ›¼˝œ=È₣œĆ√∫›×Şćœ=≥È₣œĆ√∫È×¼ć=³−µ=π‘¼þÂ²=˝È¼ć²⁄=Û₣„ş›ğ₣È×¼ć=wœ¼ćœ=İœ›
şþ=¾œ¼ćþÈ˝=þ˛²=×œ¼ć=J=Ýığ=J=Ćœ¼Â=¼œ=İpåJ=Û›¹˝Úþ=ÛZğ=¼Èğ=¼ÞÂ²œ=˝¼ćœ=ĆÈŞćÈš⁄=ÎşŞć×=ÛœĆ‚₣È×¼ć=ÛœÈàœğÈ²¼ć=ğ¨Á=›šğ=
˘È˝=×œ¼ć=J=Ýığ=J=ĆışğœÈ₣=¼ćH³œ∑i›¼ćþ=˝¼ćœI=Û−ÂœÊ=³„²¼ćœŞć=˙ƒøœ›₣˝=İœş²œ¹ÌÈ²=Ûœ²œ⁄=›˝Å=‰şŞć×=ÛœĆ‚₣×=Ş˛²=¼„žÈþ=³œ¼ćÈğ
²=ÈŞ=¾œ¼ćþ=È−È˝=İ›jÆ¹¼ć=›¼¦›ÐİÈ×¼ć=ÝıÊ˛œþ=˝¼ćœ=˛„¼Ćı=×„¼ćHĆ=˝œŽI=þ˛²=›þ›²=¹₣ÂŞ„u=≥ÈŽĆœ×µ=ÈŁœĞÞœ=˝¼ćÈğ²=ÛÈ³¨œ˝Úþ=×
„¼Âğ=›İ˛È×¼ć=›¼≠Èu⁄=›İ˛¼ćœ=þ˛²=Ýı³₣ĆœÈ×Èİ¼ć=³œ\œ¼=˚=Ýıj¼ć=J=³›õ₣=ÛZÈğ¼ć=İœş²¨₣þœŞć=›šğ=ÈŞ˛œÈ²=Ž²Èˇœ•Ì¼ć=Û›¹
˝œÔİĆı=›šğ=₣„ş›ğ₣⁄=Žœ²œ=ÈˇÈš=ÈŞ=È¼İ=›˝š„=¼œłœ›ğ=₣„ş›ğ₣=þaœ¼ć=˘Ćı=ÈŽĆœÈ×=İœ›₣ğ=ĆÈŞć›šğ⁄=ÈşĆı=ş₣ÈŞć=³„È¼ćœ=ÛZğ›Ð=›
šğ=₣Ćœ¼ćœŽ=¼ćÞ›ŽÊ=›şÔÈĆ¼ć=ĆœÈþ=›İ˛=İœş²œ¹Ì²⁄=NUPN=şœÈğ=›İ˛È×¼ć=›¼≠Èu=¼œğœÈ˝œÈÐ¼ć=Ş„Èu=‰şŞć×=ÛœĆ‚₣×=˘¼Ô=þaœ¼ć=
Û²„ˇœ₣ÌÈ×¼ć=Û›¹˝œÔİĆı=₣Úþ„Á¼¼ćÞ=˝È¼ć²⁄ 
ÎşŞć×=ÛœĆ‚₣È×¼ć=È¼İ=›˝š„=¼œłœ›ğ=›İĞÁ=›šÈğ²û=˘aÈ×¼ć=Û²Áþ₣=₣Ì¼ć=›²İœ¼ć=Ûœ›ğ=ŞaœÈ˝=şœ¹œ¼ćÞþ=›þþ„₣Ì¼ć=²œÈ₣=Û›¾›Ćþ=˝¼ćœ
=ĆŞć⁄=›þ›²=›šÈğ²=³›õ₣¼ÈL¼ć=˘˝=ˇ¼ćÌ¼=ŠœĞÌ=³›¼ć¼œÈ¼ć¼ć=₣œ²„Ğ⁄=Ž›₣×œ¼ćÈ×¼ć=Û›¹˝œÔİ=›šğ=›Ćà„=û=þœÈ×¼ć=˚=ĆıÔÈ¼ćŽ=²Ìğ˝¼ćÈ
×¼ć=ÛþÁœŠœÈ¼ć=ÛÈ²˝=ˇ¼ćÌ¼=ŠœĞÌ=˚=þaœþÌ=›þþ„₣ÌÈ¼ć¼ć=È²þÚÈn=şłŁ¼u=ĆŞć⁄=Ž›₣×œ¼ć=˚=²Ìğ˝¼ćÈ×¼ć=›¼≠Èu=˝ğ˝œþœ¼ć=Û×Ò¼ć¼þÌÂ
=›˝š„=˘ğœ˝œŞć=þœ¼ćœ=³¼ć³¼ć=ÛœpÆ₣²=ŠœğœŞć⁄=‰şŞć×=ÛœĆ‚₣È×¼ć=₣ÈþĆı=›þþ„₣Ì¼ć=İœĆœ×þ=¼¼ćÞ=˝È¼ć²=NUPN=şœÈğ=È˝œ√³œ›²=È½Í
ŽÈ×¼ć=şÈL=¼œ¼ćœşÈþ¼ć=›²˝Ð¼þÌÂ=˘˝=ŽœŞćˇœŞć=ğÜœĆıÈŞć¼ć=³¼ć⁄ 
³Ò¼Â¼ÈL¼ć=ˇ¦œ₣ÌÞ=Ž²Èˇœ•Ì=Ûœ¼ć˚=›¼∑ƒÚþ¾œÈ¼=Û²„¼ćH³=ÛœÈàœğÈ²=İœ›₣ğ=ĆŞć⁄=˘¼ć=şÒŠ²œ=˝È¼ć²=Ćœ›Ž=İ›¼ćŞćœþ„ôøœĆ‚⁄=›þ›²˚=›šÈ
ğ²=ˇ¼ćÌ¼=₣œ²„Ğ⁄=˘È˝=½¼ćœĆı›Ž=ÛœÈàœğ²=²œÈ₣=Û›¾›Ćþ=˝¼ćœ=ĆŞćû=˝„¼ć∞=Ûœ²=J=›²È×Â›İþ=˙ƒøœ›₣˝=¼ćÌ›þ²Ì›þ¼ć=³„²≠uœ¼ć=›šğ=
˘¼ć=ÝıÈsİÁ⁄=›˝Å=Û›ŠÈ¼ćĆı=˘=J=ÛœÈàœğ²=˘˝=˝Ú›Ğ=›¼È{œÈĆ¼ć=¼ćH³=ˇ¦ĆÞ=˝È¼ć⁄=˘Ćı=¹₣ÌÂŞć=J=˝Ú›Ğ=ÛœÈàœğ²C›ğ=ÈİÈĞ=¼Á−Â=ĆŞć=
˘Ćı=˝œ¼ćÈÞ=ÈŞ=˘È×¼ć=È²þÚÈn=›šÈğ²=˘₣²=₣œ²„Ğ=Şaœ¼ćœ=ØÛW=¹È₣Âœ√∫œ×∞⁄R=¼ÇþI=˘Ćı=³õœá∫„˛Ì=ÛœÈàœğ²=İĆÈ¼ć¼ć=›İ›¨þ=Ýı_Š=
˚=₣¹ÁÈöÞÌ¼ć=₣„ş›ğ₣È×¼ć=ş₣−Â²=ğœÈ¾=¼Á−Â=ĆŞć⁄=˘₣²=˝Ì=ˇ¦œ₣œZÈğ¼ć=₣„ş›ğ₣È×¼ć=Û›¹˝œÔİ˚=JJJ=Şaœ¼ćœ=¹₣ÌÂŞć=ÛœŠ¼ćÈÞ=ÈˇaœÜœ=›
šÈğ²=²œ=˘¼Ô=ƒ∏–ğ=ş₣√¬Şć¼œ×Ì=˚=Èğœ˝œŠœ¼ć=›¾›j˝=Ćışğœ₣=Û²„ş¼ćÞ=˝¼ćÈþ²=JJJ=þaœ¼ćœ˚=˘Ćı=ÛœÈàœğ²=İœ›₣ğ=Ć²=›²⁄S=
˘Ćı=È₣Íğ¼œ×Ì=¹₣ÌÂŞć=ÛœÈàœğÈ²¼ć=¼Á−Âþœ¼ć=π‘¹œ²=˝œ¼ćÞ=È²þœ¼ćœ=ş₣˝œğÌ²=³›¼ć›ƒ∏›þ¼ć=¼œ∑ƒ¼=Š›¼ćp¼ć=Û²„¹œ¼È²=Û¨₣=›šÈğ²⁄=þ
aœ¼ćœ=¼„žÈþ=³œÈ¼ć²=›²=ÈŞ=ˆ²›¼Ôİ=İþÈ˝¼ć=›¼¦›Ðİ=¾œ¼ćÈþ=ÈŞ=Ž›Ðğ=şœ₣œ›Ž˝=˚=Û−ÂÎ²›þ˝=ş₣şÁœ=›šğ=þœ=›¼ˇþ=›×È²¼ć=ş¼ćğ=
˚=Û³›¼ć¼þÂ²ÌŞć=¹₣ÂÌŞć=Û²„İœş²=›×ÈŞć=ş₣œ¹œ²=˝¼ćœ=şó¼=›šğ=²œ⁄=π‘˝Úþ=³È¨I=˘Ćı=³õœá∫„˛Ì=È₣Íğ¼œ×Ì=¹₣ÌÂŞć=ÛœÈàœğ²=₣„ş›ğ
₣=ş√ñ×œÈŞć¼ć=Ûˇ¦ˇ›þÈ˝=ªø−=˝È¼ć=›×ÈŞć›šğ⁄=˘Ðœ=¼ğÈğ=˛„¼=›₣−Áœ=¼ğœ=ĆÈ¼=²œ=ÈŞ=ÛœŽ=Ûœ₣¼ćœ=ÈŞ=¹¼ćÈ²¼ć=˙ƒøœ›₣˝=ŽLÌ=ÛœÈ
àœğ²=È×˛Èþ=³œ›_š=þœ=ˆ²›¼Ôİ=İþÈ˝¼ć=³„²≠@Ì¼²¼œ×Ì=ÛœÈàœğÈ²¼ćĆı=Ýıj¼ćşÒ›¼ć⁄ 
≥˛µ=Ûœ¹Áœ›o˝=₣œ²¼þœ¼œ×Ì=Ó=˙ƒøœ›₣˝=È₣Íğ¼œ×=È−È˝=›¾á≈þ¼ć=şÒ½Ì¼œ×=›šğ=˙ƒøœ›₣˝=¾›jÆ¼œ×=Şœ¼ć=π‘¼jÆœ=›šÈğ²=şÒ½Ì¼ćœ⁄=˘a
¼ćœ=›¼ƒ¬œş=˝¼ćÈþ²=ÈŞ=Ùª…¼ć=ÈŞÈĆþ„=ş¼Âœ›¹˝=˝œ≠›Þ˝I=ş¼œÂ›¹˝=×Şćœğ„=≥Ûœ¼ć=J=¼ćĆ‚₣œ²=J=Ćı¼ć‚=J=¼ć›Ć₣œµ=›þ›²=¾Şć=³œ˚Şćœ¼ć=¼Ç=²
²I=¾œÈğœ¼œşœ¼ć=¼Ç=˘¼Ô=þœĆı=þœa¼ć=şÈL=₣œ²„Ğ=›₣ğÈþ=³œÈ¼ć=è¹„=Èπ‘₣=˚=¾›jÆ¼ć=₣œ¹ÁÈ₣⁄=şÒ½Ì¼ćœ=˘˝=π‘˝œÈ¼ć¼ć=Ûœ¹Áœ›o˝=₣œ²¼
þœ¼œÈ×=›¼ª…œş=˝¼ćÈþ²⁄=þaœÈ×¼ć=›İ¨œ¼ć=È˝›Ñ˝=›¼ĞŞćÈ˝=şÔÈ¨È³=˘¾œÈ¼=π‘˝œİ=˝¼ćœ=ŞœŞć=Ó=≥˝µ=Ùª…È¼ć¼ć=Û²²Áþœ=≥˚ŞćœĆœ×„ğ=
J=Ûœğ=J=˚Şćœ×„×µû=≥˛µ=³ÒŽœ¼ć=¼›ĆÓπ‘˝œ¼ć=˚=ÛœŠœ¼ćœ›×¼ć=Û−ÂĆÌ²þœû=≥ˇµ=È₣œ¨ğœÈ¾¼ć=ÝıÈsÈİÁ=Ûœoè›u=˘¼Ô=Ùª…È¼ć¼ć=π‘›þ=³¼
ć₣=¾›jÆ⁄¼Çþ=şÒ½Ì=¾œ¼²œŞć=şœ¼ć˝−œ=ÛÈ²˝œÔÈİ=›Ćà„=¾›jÆ¼œÈ×¼ć=Û²„¼ćH³⁄=şÒ½ÌÈ×¼ć=¹Áœ²¹œ¼ćÞœ=˚=ÛœŠœ¼ćœ›×=˘þĆı=›¼›Šp=ÈŞ=þa
œÈ×¼ć=È˝œÈ²œ=˘˝›Ð=₣œp=¼ÈˇÂ=ƒ∏œ³²=˝¼ćœ=şó¼=²Şć⁄=›˝Å=˝œğpÆÈ₣=þaœ¼ćœ=˘˝œ›¹˝=ş√ñ×œŞć=¼œ=þœ›¼ć˝œJŞć=›¼¾jÆ=ĆÈğ²⁄=›³KÈ˝K
=›Ć›^¼ć=₣ÈþI=ØØĆışğœÈ₣¼ć=È¼Í›u˝=˚=¼ćœŽÎ²›þ˝=È˝Ñ=¼œˇ×œ×=şÒ½ÌÈ×¼ć=Ûœ›×þ₣=ş√ñ×œŞćÈ˝=ğœğ²=˝È¼ćÈš=˘¼Ô=˘˝=È˝Ñ›¼à„
=›ĆşœÈ¼=˝œŽ=˝È¼ćÈš=ÈŞ˛œ²=È−È˝=þœ¼ćœ=ş˝ğ=›×È˝=š›ÜÈŞć=³ÜÈþ=È³È¼ćÈš⁄=˘Ćı=ƒ∏œ²=J=˝œğ=È−È˝Ćı=›¼ŽŞćÌ=ş„½Ì¼œ×=³Ú›−¼Ì=Ž„È
Ü=›¼∑ƒœ¼ć=ğœÈ¾=Ûˇ¦ş¼ćĆŞć⁄=ĆışğœÈ₣¼ć=˘˝=Èğœ˝œŞćþ=¼ćH³=ĆÈŞć=×aœÜœğ=˘›Ð⁄∞∞T=π‘˝Úþ³È¨=˘˝=‰¼›ª…˝=¹₣Â=›ĆşœÈ¼=ĆışğœÈ₣¼ć=π
‘şœÈ¼ć=π‘−œ›¼È¼ćœ¹Ì=ş„½Ì¼ćœ=ş¼ÈŠÈŞć=ÝıÈôø˛Á=¾Ò›₣˝œ=³œğ²=˝È¼ćÈš⁄=¼œÔğœ=ÛZÈğ¼ć=È¨Èp=˘=˝−œÐœ=›¼ÈİĞ¾œÈ¼=˛œÈÐI=ÈŞ˛œÈ²=Ý
ı×œ¼ć³i∏Ì=şÒ½Ì=ş∑iI=³Ì¼ć=J=½›˝¼ćI=ÛœÝığ=J=¼œÝığ=˘¼Ô=×¼ćÈ¼İÈ×¼ć=˝œŽ˝₣Â=È₣Íğ¼œ×Ì=È₣œôøœĆ‚È×¼ć=þ„ğ²œŞć=ĆışğœÈ₣¼ć=π‘şœ¼ć=şœ
¹È²=ÛÈ²˝=È¼›İ=˝œŞÂ˝¼ć=ĆÈŞćÈš⁄ÈŞ=¹₣ÌÂŞć=˙›þĆÁ=˘Ćı=şÒ½Ì=ş∑i¼ćœ=şÚ›«§=˝È¼ć›šÈğ²=þœ=Ćğ=Ûœ¹Áœ›o˝=₣œ²¼þœ¼œ×=˚=ş›ĆĞ„ºþœ
¼ć=˙›þĆÁ=Şœ=¼œłœ›ğ=₣œ²Èş=˚=Š›¼ćÈp=›Š¼ćƒ∏œŞćÌ=Û›¾Łœþ=È¼ćÈ˛=ÈˇÈš=˘¼Ô=ş₣√¬Şć¼œ×Ì=˚=₣œ²¼þœ¼œ×Ì=¼œłœ›ğ=şÔƒÚ∆›þ¼ć=şÚŽÈ²=ş
ĆœŞć˝=ĆÈŞćÈš⁄U=
≥ˇµ=¼ć¨ÞİÌğ=şÔƒ∆œ¼ć=³i∏Ì=Ó=ˆ²›¼Ôİ=İþÈ˝¼ć=³È¼ć¼ć=›×È˝I=›¼ÈİĞþ=NURT=şœÈğ¼ć=›¼¼ćœÐ=›¼¦›Ðİ=J=›¼È¼ćœ¹Ì=›¼È{œĆ=≥ŞœÈ˝=Ø›₣
Ýı›Ð›²∞=¼ğœ=ĆŞćµ=þœ¼ć=³¼ć=›¼¦›Ðİ=İœşÈ²¼ć=π‘›þ=₣„ş›ğ₣=×Ú›«§¾LÌÈþ=ğ¨ÞÌŞć=³›¼ć¼þÂ²=ŁÈÐ⁄=ş√ñ×œÈŞć¼ć=C≠n³ÒÞÂ=ÛÔİC›ğÈþ=
˘JÝı³ğ›í=È×˛œ=È×Şć=ÈŞ=þœÈ×¼ć=Û¼ƒ∏œ¼ć=Ýıá≈›þ˝È®=₣„ş›ğ₣È×¼ć=Ýı›Šþ=³œõœþÁ=›¼È¼ćœ¹Ì=₣È²œ¾œ¼=þÁœˇ=˝¼ćœ=˘¼Ô=ĆıÔÈ¼ć›Ž=Èİ˛
œ⁄=þÊ˝œğÌ²=¼œÔğœ¼ć=π‘¹œ²þ₣=₣„ş›ğ₣=È²þœ=Ûœë„ğ=ğ›þ½=≥NUOQ=J=NUVPµ=˘Ćı=Û›¾₣þ=ş¼ÂœÈ³¨œ=˝œŞÂ˝¼ć¾œÈ¼=¼ÁjÆ=˝È¼ć



²⁄=Ş›×˚=ÈÝ³„›Ð=₣Áœ›ŽÈƒ§∂Ð=›ĆşœÈ¼=›þ›²=π‘İœşÈ²=ÛÈ³¨œ˝Úþ=›²√≈þ₣=³È×=›šÈğ²I=›þ›²=ÛÈ²˝˛œ›²=π‘¾œ¼=ŁÐœÈþ=È³È¼ć›šÈğ²
⁄=¾œ¼ćÈþ¼ć=₣„ş›ğ₣È×¼ć=₣È¹Á=ĆıÔÈ¼ć›Ž=›İ¨œ¼ć=π‘şœ¼ć=˝È®=ÈŞ=₣„ş›ğ₣=È²þœ¼ćœ=Ûœ∑i›¼ć˝=π‘Şćœş=›²ÈŞć›šÈğ²=›þ›²Ćı=›šÈğ²=þaœÈ×¼ć
=₣È¹Á=π‘−₣⁄=Ûœë„ğ=ğ›þÈ½¼ć=×Ú›«§¾LÌ=›˝Å=›šğ=¼ć¨ÞİÌğ⁄=ÈˇaœÜœ=₣„ş›ğ₣=₣Èþ¼ć=π‘¼ğ=›¼È¼ćœ›¹þœ=²œ=˝È¼ć=›þ›²=þaœ¼ć=ğÈ¨Á=È
³aÍšÈþ=Ş„›jÆ=˚ÛœÈ³œÈĞ¼ć=pÆ›₣˝=³−=Û¼ğ√¬²=˝È¼ć›šÈğ²⁄=þœĆı=Ş›×˚=³œõœþÁ=›İ¨œ¼ć=¼œ∑ƒ¼=Ýı³ÈŞœ›ˇþœ¼ć=˝−œ=₣È²=È¼ćÈ˛=›þ
›²=þœ¼ć=π‘şœÈ¼ć=Ûœˇ¦ĆÌ=›šÈğ²I=³›õ₣Ì=Ýı×œ¼ćÎ²›þ˝=¾œ¼¹œ¼ćœ=ş√¬ÈÖ=›þ›²=›šÈğ²=Ýı×œşÌ²⁄=˘¼ć=½Èğ=Û¼İÁ=˘˝Ðœ=Ûşó¼=³›¼ć›
ƒ∏›þ¼ć=şÚ›«§=Ćğ⁄=ĆıÈŞćœÈ¼ćœ³ÌŞć=˘˝=¾œĞœ=ÛœŞćj=˝¼ćÈ¼=›˝Å=ÈŞJ¾œĞœ=ÈŞ=J=¾œ¼=¼Ć²=˝È¼ć=þœ=ÝıÈ³¨œ=˝¼ćÈ¼=˝œ¼ć˚=³È¨=˘Ðœ=È˝
₣²=¾œÈ¼=şó¼’=π‘˝Úþ³È¨=ş₣˝œğÌ²=³›õ₣Ì=Ýı×œ¼ćÎ²›þ˝=¾œ¼¹œ¼ćœ=›²›õþ¾œÈ¼=Ýılœ²İÌğI=ĆıÔÈ¼ć›Ž=›İ›¨þ=₣„ş›ğ₣=þ≠Þ=ş₣
œÈŽ¼ć=şœ₣œ›Ž˝=˚=şœÔƒÚ∆›þ˝=×Ú›«§¾LÌÈ˝=π‘¾œ›¼þ=˝È¼ć›šğ=˘¼Ô=₣„ş›ğ₣=¼ć¨ÞİÌğþœÈ˝=×„¼Âğ=˝È¼ć›šğ⁄=˘Ćı=şóœ¼²œ=Ûœë„ğ=ğ
›þÈ½¼ć=˛„¼Ćı=Û³šà=›šğ⁄˘›×˝=È−È˝=þaœÈ˝=ˆ²›¼Ôİ=İþÈ˝¼ć=Û²Á=˘˝=¼œłœ›ğ=›İ¨œ¼ć=›¼∑ƒœ¼ć=şœ¹È²=›Ş›²=ş›pÆŞć=ÛÔİ=›²ÈŞć›
šÈğ²=›˝Å=›Ćà„=ÈˇaœÜœ›₣¼ć›šÈğ²=˝^¼ć=ş₣−Â˝⁄=Ûœ¼×„ğ=ğ›þÈ½¼ć=şœ₣œ›Ž˝=×Ú›«§¾LÌ=›šğ=¼ć¨ÞİÌğ⁄=þaœ¼ć=ş₣˝œğÌ²=Ýıj¼ć¾œ
¼ćþÌŞć=₣Ćœ²=şŞćÌ×=ÛœĆ‚₣×=˛œ²≥NUNTJNUVUµJ=˘¼ć=π‘›þ¼ćHÈ³=›þ›²=₣„ş›ğ₣=şÔƒ∆œ¼ć=˚=ÈˇœaœÜœ›₣¼ć=şÈL=₣œ›²ÈŞć=›²Èþ=ŠœĆı›šÈğ
²=þœÈ×¼ć=›¼≠uþœ=²œ=˝È¼ć⁄=˘˝Ž²Ýı×œ¼ćÎ²›þ˝=›¼¦›Ðİ=şœÔ¼œ›×˝=Ý¼î„ÁK=˘şK=¼îœÈhÐ¼ć=₣Èþ=≥Ćı›²=NUUP=şœÈğ=˝ğ˝œþœŞć=˘Èş›
šÈğ²µ=Ûœ¼×„ğ=ğ›þ½=ØØπ‘œŠÌ²³i∏Ì=₣„ş›ğ₣È×¼ć∞∞=È²þÚn=ˇ¦ĆÞ=˝È¼ć²=˘¼Ô=‰şŞć×=Ûœ₣Ì¼ć=Ûœ›ğ=˚=þaœ¼ć=¼Ö„È×¼ć=›þjÆ=ş₣œÈğœŠ²œ
=˝È¼ć²=˘Ćı=˝œ¼ćÈÞ=ÈŞ=ØØþaœ¼ćœ=ĆıÔÈ¼ć›Ž=È³œĞœ˝˚=ÛœŠœ¼ćœ›×=ˇ¦ĆÞ=˝È¼ć=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=È−È˝=×ÒÈ¼ć=şÈ¼ć=›ˇÈŞć›šÈğ²=˘¼Ô=›²ÈŽ
È×¼ć=şÔƒ∆œ¼ć˝=¼Èğ=È×˛œÈþ=ŠœĆıÈþ²⁄∞∞V=Ûœ¼×„ğ=ğ›þ½=›¼ª…œş=˝¼ćÈþ²=ÈŞ=ØØşÔƒ∆œÈ¼ć¼ć=şÒŠ²œ=˝¼ćÈ¼²=¹œ›₣Â˝=₣œ²„Ğ¼ćœI=Û¹œ›₣Â˝¼ć
œ=²²û=Û²Á−œ=˘J=şÔƒ∆œÈ¼ć¼ć=È˝œÈ²œ=π‘¾œ¼=³ÜÈ¼=²œ=Ž²ˇÈÞ¼ć=˚³¼ć⁄∞∞NM=›þ›²=›šÈğ²=³¼ć√³¼ćœöŞćÌ=₣œ{œşœ=›İ¨œ=¼Á¼ƒ∏œ¼ć=¼Ü
=ş₣−Â˝=˘¼Ô=Ûœ₣Ì¼ć=Ûœ›ğ=˚=þaœ¼ć=¼Ö„È×¼ć=ÈŞ=π‘Şćœş=›šğ=˘È˝=ĆıÔÈ¼ć›Ž=›İ¨œ=›×ÈŞć=π‘›þƒ∏œ³È²¼ć=þœ¼ć=›¼È¼ćœ›¹þœ=˝È¼ćÈš²⁄=π‘˝Ú
þ³È¨=π‘¹œ²=Ûœ¼×„ğ=ğ›þÈ½¼ć=π‘¾œÈ¼Ćı=¼œÔğœŞć=×„›Ð=ş₣œ∑i¼ćœğ›İ¨œ=¼Á¼ƒ∏œI=˘˝›Ð=şœ¹œ¼ćÞ=˚=Û²Á›Ð=₣œ{œşœ=¼Á¼ƒ∏œI=›Š¼ćƒ∏œŞćÌ
=¼ćH³=ˇ¦ĆÞ=˝È¼ć⁄ 
≥Łµ=Ûœ¹„›²˝=şÔƒ∆œ¼ć³i∏Ì=ÓJ=ˆ²›¼Ôİ=İþÈ˝¼ć=₣„ş›ğ₣=¾œ¼¹œ¼ćœ¼ć=Ûœ¹„›²˝=şÔƒ∆œ¼ć³i∏Ì=›×˝›Ð=¼ÁjÆ=ĆÈŞćÈš=×„∞Ž²=Ûşœ₣œ²Á=₣„ş›
ğ₣=›Š∑iÈ˝=¾œ¼¹œ¼ćœ=˚=˝œŽ˝È₣Â⁄=˘a¼ćœ=ĆÈğ²=Ýıj¼ć=¾œ¼ćÈþ¼ć=şŞćÌ×=ÛœĆ‚₣×=˛œ²=≥NUNTJNUVMµ=˘¼Ô=¼œÔğœ¼ć=‰şŞć×=Ûœ₣Ì¼ć=
Ûœ›ğ=≥NUQT=J=NVOUµ⁄=ş₣˝œğÌ²=π‘›þ˝Òğþœ¼ć=ÛœÈğœÈ˝=þaœ¼ćœ=ĆışğœÈ₣¼ć=³„²¼ÂÁœ˛œ=˝¼ćÈþ=ÈŠÈŞćÈš²⁄=ÈŞJŞ„Èˇ=›¼WœÈ²¼ć=ğ
¨ÞÌŞć=›¼˝œİ=ŁÈÐÈš=˘¼Ô=Ýı×œ¼ćÎ²›þ˝=¾œ¼²œ¼ć=π‘şœ¼ć=ŁÈÐÈšI=Èş=ş₣ÈŞć=˘Ðœ=π‘₣œÞ=˝¼ćœ=π‘ÈŞćœŽ²=›šğ=ÈŞ=Ćışğœ₣=›¼Wœ²=˚=π‘
ˇ›þ¼ć›¼È¼ćœ¹Ì=²Şć⁄=şŞćÌ×=ÛœĆ‚₣×=˛œ²I=›Ş›²=¾œ¼ćÈþ=₣„ş›ğ₣=È¼ćÈ²şaœÈş¼ć=Ž²˝=¼Èğ=ƒ¬Ì˝Úþ=˝„¼ć∞Ûœ²J˘¼ć=Ýı³¼ć=þaœ¼ć=›¼˛Áœþ=¾œ
ÈĞÁ=ˇ¦i∏›Ð¼ć=˘˝›Ð=Ş„›jÆ¼œ×Ì=¼Áœ˛Áœ=›×Èþ=ÈŠÈŞćÈš²⁄=›þ›²=₣È²=˝¼ćÈþ²=ÈŞ=Ùª…È¼ć¼ć=¼œÞÌ=≥˝„¼ć∞Ûœ²µ=˘¼Ô=Ùª…È¼ć¼ć=˝Ú›þ=Û−ÂœÊ=π‘
˝Ú›þ=˘=×„ÈŞć¼ć=₣È¹Á=È˝œÈ²œ=‰¼³¼ćÌþÁ=−œ˝œ¼ć=π‘ÈŞćœŽ²=È²Ćı⁄=¼ćœ₣È₣œĆ²=¼ćœÈŞć¼ć=₣Èþœ=şŞćÌ×=ÛœĆ‚₣×=˛œ²=›¼ª…œş=˝¼ćÈþ²=ÈŞ=¹₣ÌÂŞć
=₣þ=Ş„›jÆ=›×ÈŞć=˚şœ¹œ¼ćÞ=¼Ú›u=›×ÈŞć=›¼Šœ¼ć=˝¼ćÈþ=ĆÈ¼=˘¼Ô=ş₣˝œğÌ²=Wœ²=˚=π‘ÈŞćœŽÈ²¼ć=›²›¼ćÈ˛=þœÈ×¼ć=³„²₣ÒÂğÁœŞć²=ş₣ÌŠÌ²⁄ 
şŞćÌ×=ÛœĆ‚₣×=˛œÈ²¼ć=ş₣˝œğÌ²=Û²„Ž=‰şŞć×=Ûœ₣Ì¼ć=Ûœ›ğ=þaœ¼ćĆı=³×œ†=Û²„ş¼ćÞ=˝È¼ć=Ýı›²İ=İþÈ˝¼ć=Ýı×œ¼ćÎ²›þ˝=˚=Ş„›jÆ¼œ×Ì=
π‘œÞşjœ¼ć=ÛœÈğœÈ˝=ĆışğœÈ₣¼ć=³„²₣ÒÂğÁœŞć²=˚=³„²¼ÁÂœ˛Áœ=˝¼ćÈþ=ÈŠÈŞćÈš⁄=π‘˝Úþ³È¨=Ûœ₣Ì¼ć=Ûœ›ğ=şŞćÌ×=ÛœĆ‚₣È×¼ć=È−È˝=˘˝=³
œ=˘›ˇÈŞć=ÈˇÈš²⁄=Ý¼î„ÁK=›şK=›ƒ∫−=ÈŞ₣²=¼ÈğÈš²I=ØØşÁœ¼ć=şŞćÌÈ×¼ć=₣þ=›šğ=ÈŞ=Ćışğœ₣=Ýı×œ¼ć=π‘ˇ›þ¼ć=³›¼ć³i∏Ì=›šğ=²œ⁄=Ûœ¼ć=Ûœ
₣Ì¼ć=Ûœ›ğ=ÈŞ=Ćışğœ₣È˝=Ýı³›ƒ∏þ=˝¼ćÈğ²=þœ=π‘ˇ›þ¼ćĆı=²œ₣œ∑i¼ć⁄∞∞NO=Ûœ₣Ì¼ć=Ûœ›ğ=›¼ª…œş=˝¼ćÈþ²=ÈŞ=₣„ş›ğ₣È×¼ć=Ýı›Šþ=Ûœ³
²=›¼Šœ¼ć¼„›u=≥ĆıÊ›ŽĆœ×µ=π‘ÈŞćœˇ=˝¼ćœ=˘¼Ô=Ćışğœ₣È˝=¼Áœ˛Áœ=˝¼ćœ=Ûœ¹„›²˝=³›¼ć›ƒ∏›þ=˚=π‘ÈŞćœŽÈ²¼ć=ÛœÈğœÈ˝I=ØØÈŞ=₣œ²„Ğ¼ćœ=²¼
₣=İþÈ˝=È¼aÈŠ=›šÈğ²=þaœÈ×¼ć=¼Áœ˛Áœ¼ć=Ýı³¼ć=›²¾Â¼ć=²œ=˝È¼ć⁄∞∞NP=Ûœ₣Ì¼ć=Ûœ›ğ=›w¹œĆÌ²¾œÈ¼=ĆışğœÈ₣¼ć=ÈˇaœÜœ=¼œ=È₣Íğ¼œ×Ì=¼Á
œ˛ÁœÈ˝=¼ŽÂ²=˝È¼ćÈš²⁄=›þ›²=˘Ćı=Š₣˝π‘×=˚=ÛþÁ∑i=Û−Â³ÒÞÂ=₣∑i¼Á=˝È¼ćÈš²=Ó 
³›õ₣=›¼Èª…=È¼ćÈ²şaœş=›¼ć½₣ÁœÂİ²=›²ÈŞć=˘Èş›šğ=˘¼Ô=ĆıÈŞćœÈ¼ćœ³=Ş˛²=³„È¼ćœ›ĆþþÈi~¼ć=İÚÿğ=š„aÈÜÈ½Èğ=þ˛²Ćı=þœ¼ć=π‘ˇ›þ=è≠
=ĆŞć⁄=ĆışğœÈ₣¼ć=È¼ğœÈþ˚=şÔƒ∆œÈ¼ć¼ć=³ÒÈ¼Â=ÛœÈğœ˝³¼Â=ÛœşÈþ=ĆÈ¼I=˘¼Ô=¹₣ÌÂŞćŽÌ¼È²¼ć=²¼Ì¾¼È²¼ć=ÛœÈˇ=¼r=İþÈ˝¼ć=Ûœ¨›¼ć˝
=¼Áœ˛Áœ=˘¼Ô=Øπ‘−œ²„ˇþœ¼ć∞=›²Şć₣=₣È²¼ć=Ýı³¼ć=ÈŞ=¼Ö²=ÛœÈ¼ćœ³=˝È¼ć=ÛœÈš=þœ=È−È˝=π‘−È₣=þœ¼ć=₣„›jÆ=Ûœ¼İÁ˝⁄=ÈŞ=Û²„•œ›²˝þœ
=³ÒŽÈ˝¼ć=ĆH×Şć=Ûœ˝ĞÂÞ=˝È¼ć=²œ=þœ=³›¼ćþÁœˇ=˝¼ćÈþ=ĆÈ¼I=¼œ›ĆÁ˝=ÛœŠœ¼ć=Ûœ∑iÈ¼ć¼ć=Û²„¾Ò›þ¼ć=Û¹Ì²=ĆÈ¼û=²₣²ÌŞć=₣È²¼ć=Ýı³¼ć=²
Ì›þİœƒ~=³œÈð¼ć=šœ³=³ÜÈþ=ĆÈ¼û=è¹„=þ˛²Ćı=Ûœ₣¼ćœ=ĆışğœÈ₣¼ć=³Şćˇ√¬È¼ć¼ć=Èİ˛œÈ²œ=˝þÂÈ¼Á¼ć=²Ì›þC›ğ=ş√³È˝Â=ÝıÊşœĆÈ¼œ¹=Ûœ
İœ=˝¼ćÈþ=³œ›¼ć⁄=ĆışğœÈ₣¼ć=şÔƒ∆œ¼ć=Ûœ¼ćó=ĆÈ¼=Ş˛²=˘Ðœ=È¼œžœ=ŞœÈ¼=ÈŞ=Ùª…È¼ć¼ć=¼œÞÌ=ÈŞ=¾œĞœŞćĆı=Û²„¼œ×=˝¼ćœ=ÈĆœ˝²œ=È˝²=þœ
È×¼ć=‰×¼=Š›¼ćp=Û¨„g=−œ˝È¼=˘¼Ô=Ùª…È¼ć¼ć=˝œÈš=›²È¼›×þ=Û\›ğ=ÈŞ=È˝œÈ²œ=¾œĞœŞć=Ýı_Šœ›¼ćþ=ÈĆœ˝=²œ=È˝²=Ùª…¼ć=þœ=ˇ¦ĆÞ=˝¼ć
È¼²KKKKK⁄ 
ĆışğœÈ₣¼ć=π‘œ¼ć›ó˝=Ş„Èˇ=˘˝Ðœ=şĆ₣þ=›šğ=ÈŞ=Û−Â=²œ=¼„Èž=¾›jÆ=›²È¼×²=˝¼ćÈğ=þœ=¼Ú−œ=ŞœÈ¼⁄=Ćı₣œ₣=Ûœ¼„=Ćœ›²½œ=²œ₣œŽ=³œð=
˘¼Ô=˛„þ‚¼œ=¼œ=Ýı³È×İ=³œð=ÈŞ=È˝œÈ²œ=¾œĞœŞć=›¼›¹ş√∫þ=˚=ˇ¦œĆÁ=›¼È¼Š²œ=˝¼ćÈþ²⁄=Ûœ¼„=Ćœ›²½œ¼ć=›İĞÁI=Ûœ¼„=ĆıÝış„½=˚=È₣œĆ
√∫×I=˘˝Ð„=³›¼ć¼þÂ²=şĆ=þaœÈ×¼ć=C≠¼ć=₣þœ×İÂ=ˇ¦ĆÞ=˝È¼ćÈš²⁄þaœ¼ćœ=¼Èğ=ÈˇÈš²=ÈŞ=J=¼Á›jÆ=Ûœ¼ć›¼=¾œĞœ=ŽœÈ²=²œI=Èş=Û²Á=ÈŞ=J



=È˝œÈ²œ=¾œĞœŞć=þœ¼ć=¾›jÆ=›²È¼×²=˝¼ćÈþ=³œÈ¼ć⁄NQ 
Ûœ₣Ì¼ć=Ûœ›ğ=π‘−œ›şu=₣œ{œşœ=›İ¨œ=³šà=˝¼ćÈþ²=²œI=˝œ¼ćÞ=›þ›²=›¼ª…œş=˝¼ćÈþ²=˘=›šğ=ş√³ÒÞÂ=π‘œŠÌ²³i∏Ì=˘¼Ô=È˝œÈ²œ=˝œÈŽ
=ğœˇþ=²œ⁄=›þ›²=þœĆı=˘¼ć=Û¼şœ²=ÈŠÈŞć›šÈğ²I=₣þ=›×ÈŞć›šÈğ²=ÈŞ=ş√³ÒÞÂ=π‘œŠÁ=›¼×ÁœğŞćC›ğ¼ć=È³šÈ²=ÈŞ=Û−Â=¼ÁŞć=˝¼ćœ=ĆŞć=þœ
=¼ÁŞć=˝¼ćœ=Ýı›Šþ=ØØÝı_Š=ĆıÔÈ¼ć›Ž=˚=˝œ›¼ćˇ›¼ć=›İ¨œ¼ć∞∞NR=È³šÈ²⁄=ş√³ÒÞÂþ=π‘œŠÁ=›İ¨œ×È²¼ć=Ž²Á=π‘›þ•œ²=Šœğ²œ=ØØş¼ć˝œÈ¼ć¼ć=
³È¨=Û›¼È¼Š˝=˝œŽI=˝œ¼ćÞ=˘=₣œ²„ÈĞ¼ć=₣È¹Á=³„¼ćœþ²=›¼›_šá≈þœ¼œ×Ì=₣È²œ¾œ¼=şZœ¼ć=˝È¼ć⁄NS=Ýı›²İ=˚=›¼İ=İþÈ˝¼ć=ĆıÔÈ¼ć›Ž=
J=›İ›¨þ=₣„ş›ğ₣È×¼ć=₣È²=˘¼ćHÒ³=Ûœ¹„›²˝=˚=π‘ˇ›þİÌğ=¾œ¼¹œ¼ćœ=ˇ¾Ì¼ć=π‘¾œ¼=È½Èğ›šğ⁄ 
≥łµ=ĆıĆŽœˇ›þ˝=Ş„›jÆ¼œ×Ì=ÓJ=Ćıƒøœ›₣˝=¹₣ÌÂŞć=Û²„İœşÈ²=Ş›×˚=›¼ÈİĞ=²₣ŞćÌŞćþœ=È²ĆıI=þ¼„=₣„ş›ğ₣=›Š∑iœ¹œ¼ćœŞć=Ş„›jÆİÌğþœ¼ć=˘˝
Ðœ=Ýı³œ×œ²=¼¼ćœ¼¼ćĆı=›¼×Á₣œ²=›šğ⁄=˘Ćı=¹œ¼ćœ¼ć=Ûœ›×þ₣=π‘˝œİ=È×˛œ=ÈˇÈš=Ûœ¼ćÈ¼¼ć=²¼₣=˚=×İ₣=İþÈ˝¼ć=₣Òþœ=J=›Žğœ=₣þœ×Èİ
Â¼ć=₣È¹Á=₣Òþœ=J=›Žğœ=×œİÂ›²˝¼ćœ=ˇ¾Ì¼ć¾œÈ¼=π‘¾œ›¼þ=ĆÈŞć›šÈğ²=π‘œŠÌ²=ˇ¦Ì˝=Ş„›jÆ¼œ×Ì=›Š∑iœ¼ć=wœ¼ćœJJJ=›¼ÈİĞþ=ÛÁœ›¼ćÈ¶œÐğÌŞć=
²ÁœŞćİœÈƒ~¼ć=wœ¼ćœ=JJJ=˘¼Ô=¹₣ÌÂŞć=›¼ª…œşÈ˝=˝Ì¾œÈ¼=Ş„›jÆ¼ć=şÈL=È₣ğœÈ²œ=ŞœÈ¼=˘Ćı=Ş„ˇπ‘œŠÌ²=Ýı¾Şć=ş†ÈÐ¼ć=ş₣œ¹œ²=˛„aÈŽÈš²⁄=›
˝ÅÈˇaœÜœŞć=ĆışğœÈ₣¼ć=π‘¼jÆœÈ×¼ć=›×˝=È−È˝=π‘¼ğ=›¼È¼ćœ›¹þœŞć=˘Ćı=şœĆ›ş˝=π‘Şćœş=ş½ğ=ĆŞć=›²⁄=›˝Å=˘›Ð=˘È˝¼œÈ¼ć=ğ„ä=ĆŞć›
²=˘¼Ô=˙ƒøœ›₣˝=È¼Í›u˝=˙›þÈĆÁ¼ć=ÛL=ĆÈŞć=¼ćĆığ⁄=Ýı›²İ=İþÈ˝¼ć=¾œ¼ćÈþ¼ć=Ýı×œ¼ćÎ²›þ˝=³›¼ć₣dÈğ=˘Ćı=Ş„›jÆ¼œ×Ì=¹œ¼ćœ=Ýı@Ì›
¼þ=ĆÈŞć=ÝıÈð›šğ⁄=˘¾œÈ¼=şœ√ñ›þ˝=ˇÈ¼ĞÞœ¼ć=½Èğ=Ûœ₣¼ćœ=˘˝Ž²=ÝıÈôø˛Á=₣„ş›ğ₣=¼ćÁœ›Ý˝Áœğ=›Š∑iÈ˝¼ć=˝−œ=Žœ²Èþ=³œ›¼ćI=›
þ›²=Ûœ¼×„ğ=¼ć›Ć₣⁄NT 
Ûœ¼×„ğ=¼ć›ĆÈ₣¼ć=Žá∫=NTUR=J¼ć=˝œšœ˝œ›š=ş₣ÈŞć=≥›ĆŽ¼ćÌ=NOMM=ÛÈëµ=Ýıj¼ć=¾œ¼ćÈþ¼ć=Èˇœ¼ć˛³„È¼ć⁄=þaœ¼ć=¼œ¼œ=›šÈğ²=È³İœŞć
=þÅ¼œŞć⁄=ÈšÈğÈ¼ğœŞć=¼ć›Ć₣=ÈŁœÜœ¼ć=›³ð=È−È˝=³ÈÜ=Şœ²û=Èş=˝œ¼ćÈÞ=þaœ¼ć=¼aœ=Ćœþ=Û¼İ=ĆÈŞć=ŞœŞć⁄=˘Ćı=×„ŁÂÐ²œ¼ć=½Èğ=þaœ¼ć=ŽÌ
¼²¹œ¼ćœ=³œÈ™=ŞœŞć⁄=ÈŞÈĆþ„=³œ›¼ć¼œ›¼ć˝=È³İœ=ˇ¦ĆÞ=˝¼ćœ=þaœ¼ć=³È¨=şó¼=›šğ=²œI=›þ›²=¾œÈğœ=˝È¼ć=Èğ˛œ³Üœ=˝¼ćœ¼ć=›×È˝=₣²=›
×Èğ²⁄=›þ›²=ğÈ Ã̈Í=˚=›×›ôø¼ć=›¼˛Áœþ=˝ÈŞć˝›Ð=₣œ{œşœŞć=³œð=ˇ¦ĆÞ=˝È¼ć²=˘¼Ô=Û›ŠÈ¼ć=˙›þĆÁœöŞćÌ=˙ƒøœ›₣˝=›¼×ÁœŞć=Ûˇœ¹=³œ›d
ÈþÁ¼ć=Û›¹˝œ¼ćÌ=¼Èğ=˛Áœþ=Ć²⁄=Ûœ¼ć›¼=˚=½œ¼ć›ş¼ć=₣œ¹ÁÈ₣=›þ›²=›¼›¾á≈=¹₣Â=ş√¬ÈÖ=π‘¾Òþ=Wœ²œĆ¼ćÞ=˝È¼ć²⁄=è¹„=Ýı_Šþ¼ć=¹₣Âİœƒ~Ì
Şć=ˇ¦i∏C›ğĆı=²ŞćI=þÊ˝œÈğ=π‘œä¼Á=Ûœ¼ć›¼=˚=½œ¼ć›ş=¾œĞœ=×İÂ²=˚=›¼WœÈ²¼ć=³„¼ćœÞ=ˇ¦i∏C›ğ˚=›þ›²=³œð=˝È¼ć²⁄=›þ›²=›¼ÈİĞ=˝
È¼ć=₣Òþœ=J=›ŽğœJ¼ć=Ş„›jÆ¼œ×Ì=×İÂÈ²¼ć=π‘›þ=Ûœ˝Ú«§=Ć²=˘¼Ô=ÈİÈĞ=ş˝ğ=¹È₣Â=›þ›²=›¼ª…œş=Ćœ¼ćœ²⁄=¼ÇþI=ÈŞ=Ûœ¼×„ğ=¼ć›Ć₣=þ≠Þ=
¼ŞćÈş=¹₣Âπ‘œÞ=₣„ş›ğ₣=›šÈğ²=›þ›²=₣„jÆ₣²œ=˚=Ş„›jÆ¼œ×ÌÈþ=³›¼ćÞþ=ĆÈğ²⁄=þaœ¼ć=¹₣Â›¼È¼ćœ¹Ì=₣Èþ¼ć=˝œ¼ćÈÞ=›þ›²=×Ć‚›¼ć=¼Èğ=˛Áœ
þ=ĆÈğ²I=Û−ÂœÊ=˘ş¼=₣œ²„Ğ=›Ş›²=³Şćˇ√¬¼ć=˚=ÈİĞ=›¼ŠœÈ¼ć¼ć=›×È²=›¼ª…œş=˝È¼ć²=²œ⁄=Ûœ¼×„ğ=¼ć›ĆÈ₣¼ć=₣Èþ=¾ˇ¼œ²‚=¼œ=³¼ć₣=şjœ
¼ć=¹œ¼ćÞœ=Ćı₣œ₣=¼œ=³„È¼ćœ›ĆþÈ×¼ć=₣›∑ƒ«∆=π‘şÒþ⁄=›þ›²=›¼ª…œş=˝¼ćÈþ²=π‘˝Ú›þ¼ć=›¼¹œÈ²⁄=þaœ¼ć=₣Èþ=şÒŞÂĆı=Ćğ=ş˝ğ=şÚ›«§¼ć=ÝıÊş⁄ 
æ 
NUNM=şœÈğ=Ûœ¼×„ğ=¼ć›Ć₣=˝ğ˝œþœŞć=ŠÈğ=ÛœÈş²=˘¼Ô=ŽÌ¼È²¼ć=Û¼›İ«§=˝œğ=˘˛œÈ²Ćı=˝œÐœ²⁄=˝ğ˝œþœŞć=›þ›²=ƒ¬ˇÚÈĆ=¼ćÈŞćÈ
š²=˘₣²=₣È²=˝¼ćÈþ²I=˝œ¼ćÞ=˘Ćı=²ˇÈ¼ćI=²þ„²=›¼¦›Ðİ=İœş˝È×¼ć=‰þ›¼ć=˘Ćı=¼rŽœ›þ˝=₣Ćœ²ˇÈ¼ć=¼r₣Èþ¼ć=²œ²œ=¼ć˝È₣¼ć=₣œ²„Ğ=
Ûœ˝Ú«§=Ćþ⁄=˘=J=İĆ¼ć=ÛJşœ¹œ¼ćÞ=˚=¹₣ÂÈ{œĆÌ=₣œ²„ĞÈ×¼ć=ÛœöŞćƒ∏ğ=ĆÈŞć=ÝıÈð›šğ⁄=Žœ²œ=ŞœŞć=ÈŞ=şŞćÌ×=ÛœĆ‚₣×=›×›ôøÈþ=Ûœ¼×„ğ=
¼ć›ĆÈ₣¼ć=şĆ³œðÌ=›šÈğ²⁄=›þ›²=NUOM=şœÈğ=˝ğ˝œþœŞć=˘Èş=Ûœ¼×„ğ=¼ć›ĆÈ₣¼ć=şÈL=şœ¨œÊ=˝¼ćœ¼ć=ÈŠ«§œ=˝È¼ć²=JJJ=ÝıÈsİÁ=›šğ
=þaœÈ˝=¼„›žÈŞć=ĆışğœÈ₣¼ć=ÈŠÍĆ›sÈþ=›½›¼ćÈþ=Ûœ²Èþ⁄=›˝Å=Ûœ¼×„ğ=¼ć›Ć₣=þaœ¼ć=şÈL=şœ¨œÊ=˝È¼ć²=›²I=þaœ¼ć=¹₣ÂÈ{œĆ˚=¼ŽÂ²=˝È
¼ć²=›²⁄NU=
È₣Íğœ²œ=˘¼œĆı×=ýœ˝œ=₣œ{œşœ¼ć=ş„³œ›¼ćÈhÐÈÝhÐ=›šÈğ²=×İ=¼š¼ć⁄=þaœ¼ć=ÝıÈ×ÁœÈˇĆı=NUTP=şœÈğ=ýœ˝œ=ş₣œŽ=şÈ√∫ğ²Ì=π‘›þ›•þ=Ć
Şć⁄=˘›Ð=›šğ=ş₣œŽşÔƒ∆œ¼ć=˝È®=ƒ∏œ›³þ=şœ¹œ¼ćÈÞ¼ć=ş›₣›þ⁄=˚¼œĆı×=Ûœ¼œ¼ć=ýœ˝œ=₣„ş›ğ₣=ş„ĆH×=şÈ√∫ğ²I=Calcutta 
Muhammedan Literary Society=˘¼Ô=Bengal Social Science Association 
JJJ=˘È×¼ć=şÈL=ş›pÆŞć¾œÈ¼=Ş„jÆ=›šÈğ²⁄=¼¦œéş₣œÈŽ¼ć=˛Áœþ²œ₣œ=È²þœ=¼ćœŽ²œ¼ćœŞćÞ=¼ş„=›šÈğ²=˚¼œĆıÈ×¼ć=Ł›²•=ş„ĆH×⁄=þaœ¼ć=Û
²„È¼ćœÈ¹=È₣Íğœ²œ=¼ćœ₣È₣œĆ²=¼ćœÈŞć¼ć=›¼˛Áœþ=³„∑ƒ˝=þ„Ć‚½œþ„ğ=J=₣„ĆıŞćœ›Ć›×²=JJJ=Şœ=Èğ˛œ=›šğ=½œ¼ć›şÈþI=Ûœ¼ć›¼=¾Ò›₣˝œ=˚=›İÈ¼ćœ
²œ₣=ĆşĆ=JJJ=ĆıÔ¼ćœ›ŽÈþ=Û²„¼œ×=˝È¼ć²⁄=
Ûœ¼×„ğ=¼ć›ğ₣=×Ć‚›¼ć¼ć=₣Úþ„Á¼ć=³¼ć=₣„ş›ğ₣=¾œ¼²œ¼ć=Ş„›jÆ¼œ×Ì=¹œ¼ćœ›Ð=ğ„ä=ĆŞć›²⁄=₣„ş›ğ₣=È¼Í›u˝=˙›þÈĆÁ¼ć=Ýı³¼ć=˘¼ć=˛œ›²˝Ðœ=
¨ÌÞ=π‘¾œ¼=˘¼ć³¼ć˚=Û¨„g=−œÈ˝⁄=Ýı›²İ=İþÈ˝¼ć=ÈİÈĞ=Ûœ₣¼ćœ=˘¼ć=×ÚýČ=π‘¾œ¼=ğ¨=˝›¼ć=È×ğ˚Şćœ¼ć=ÈĆœÈş²=ÛœĆ‚₣È×¼ć=≥NUQMJ
NVNTµ=¼ćŠ²œŞć⁄=þaœÈ˝=ş›ð˝=ÛÈ−Â=È¼ćÈ²şaœş=¼Á›jÆn=›ĆşœÈ¼=¼ÞÂ²œ=˝¼ćœ=ŞœŞć⁄=È×ğ˚Şćœ¼ć=ÈĆœÈş²=³›õ₣¼ÈL¼ć=rˇ›ğ=ÈŽğœŞć=˘
˝₣¹Á›¼j=³›¼ć¼œÈ¼ć¼ć=Žá∫ˇ¦ĆÞ=˝È¼ć²⁄=›þ›²=˝ğ˝œþœ¼ć=Èπ‘›şÈÝ›â=˝ÈğÈŽ=Û¹ÁŞć²=˝È¼ć²=˘¼Ô=NUSN=şœÈğ=π‘−₣=›¼¾œˇ=›¼K=
˘K=³œİ=˝È¼ć²⁄=˛„¼=şó¼þ=›þ›²=¾œ¼ćÈþ¼ć=π‘−₣=₣„ş›ğ₣=ƒ≈œþ˝⁄=È×ğ˚Şćœ¼ć=ÈĆœÈş²=›šÈğ²=şœĆşÌ=˚=È₣Íğ=›Š∑i˝=˘¼Ô=₣„ş›ğ₣=
ş₣œÈŽ¼ć=›¼›¹=J=›¼¹œ²=˚=π‘›þ•œ²C›ğ¼ć=Ûœ₣Òğ=³›¼ć¼þÂÈ²¼ć=³¨³œþÌ=›šÈğ²⁄=NUUV=şœÈğ=×„Ćı=˛Èd=π‘˝œ›İþ=þaœ¼ć=¼Ćı=Essay
s on Muhammedan=Sccial Reform 
J˘=È×ğ˚Şćœ¼ć=ÈĆœÈş²=ƒ³«§=¾œĞœŞć=þaœ¼ć=¾œ¼¹œ¼ćœ=¼ÁjÆ=˝È¼ć²⁄=ş₣˝œğÌ²=³œõœþÁ=Ş„›jÆ¼œ×Ì=˚=₣œ²¼þœ¼œ×Ì=×İÂ²=wœ¼ćœ›þ›²=ÛÈ



²˝˛œ›²=π‘¾œ›¼þ=ĆÈŞć›šÈğ²⁄=È×ğ˚Şćœ¼ć=ÈĆœÈş²=şó¼þ=π‘−₣=₣„ş›ğ₣=¼„›uŽÌ¼Ì=›Ş›²=ƒ³«§¾œÈ¼=Èğ˛œ¼ć=şœĆş=È×›˛ÈŞćÈš²=ÈŞ=Ćı
Ć¼œ×Ì=›¼›¹›¼¹œ²=˚=π‘›þ•œ²C›ğÈ˝=¹₣ÌÂŞć=π‘¾œ¼=È−È˝=₣„jÆ=¼ćœ˛Èþ=ĆÈ¼⁄=›þ›²=›¼ª…œş=˝¼ćÈþ²=ÈŞ=˘˝=³›¼ć¼þÂ²İÌğ=ş₣œÈŽ¼ć=‰
¼Ğ›Şć˝=π‘ÈŞćœŽ²C›ğ=È˝œÈ²œ=ƒ∏›¼¼ć=¹₣ÌÂŞć=›¼¹œ²=È₣ÐœÈþ=ş¨₣=²Şć⁄=þaœ¼ć=Û›¾₣þ=›šğ=ÈŞ=₣„ş›ğ₣È×¼ć=π‘›þ³›j=Ć∂œÈş¼ć=˝œ¼ćÞþ
œÈ×¼ć=şœ₣œ›Ž˝=˚=¼ćœŽÎ²›þ˝=¼Á¼ƒ∏œ¼ć=Ýı³¼ć=¹È₣Â¼ć=π‘¼ğ=π‘¾œ¼û=³¨œ∑iÈ¼ć=ĆıÈŞćœÈ¼ćœ³ÌŞć=È×İC›ğ¼ć=Ûˇ¦ˇ›þ=ĆÈŞćÈš=˘Ćı=˝œ¼ćÈÞ=
ÈŞþœ¼ćœ=¹₣ÂÈ˝=¼ćœŽÎ²›þ˝=˚=²œˇ›¼ć˝=›¼¹œ²=È−È˝=pÆ₣İ=×ÒÈ¼ć=¼ćœ˛Èþ=ş¨₣=ĆÈŞćÈš⁄=È×ğ˚Şćœ¼ć=ÈĆœÈşÈ²¼ć=¾œĞœŞć=Ó 
KKK³Ú›−¼Ì¼ć=π‘›þ=ÛÔÈİ=şœ₣œ›Ž˝=¼ćÌ›þ=˚=²œˇ›¼ć˝=›¼¹œÈ²¼ć=şÈL=¹È₣Â¼ć=›₣ğÈ²=₣„şğ₣œ²È×¼ć=³È¨=ş¼Âœ›¹˝=Û›²«§=şœ›¹þ=ĆÈŞćÈš
I=˘¼Ô=İÌŁ¦=˚=ş₣Şć₣Èþœ=˘È×¼ć=›¼›_šá≈=²œ=˝¼ćÈğ=₣„şğ₣œ²=İë›Ð=˝−œ¼ć=J˝−œ=×aœÜœÈ¼=˘¼Ô=ş¾Á=Žœ›þC›ğ¼ć=₣È¹Á=₣„ş›ğ₣=²¼ćÈ
ˇœ•ÌC›ğ=³›¼ćĆœÈş¼ć=¼ÇÈþ=³›¼ćÞþ=Ć˚Şćœ¼ć=ş₣ÒĆ=şóœ¼²œ⁄OM 
È×ğ˚Şćœ¼ć=ÈĆœÈşÈ²¼ć=₣Èþ=₣„ş›ğ₣È×¼ć=Û¼²›þ¼ć=˝œ¼ćÞ=þœÈ×¼ć=ş†ÌÞÂþœ=˚=Ûş›ĆĞ„ºþœ⁄=Û›¹˝œÔİ=₣„ş›ğ₣=È×Èİ=‰ƒ¬¼ćœŠœ¼ćÌ=İœşÈ
²¼ć=π‘ŠğÈ²¼ć=˝−œ=ÝıÈôø˛=˝È¼ć=›þ›²=¼ÈğÈš²=˘Ðœ=ĆÈŞćÈš=Ûœo›¼ª…œş=˚=ƒ¬œ¼ğ√¬È²¼ć=Û¾œÈ¼¼ć=˝œ¼ćÈÞ⁄=Ûœ₣œÈ×¼ć=×Ú›«§=Ûœ˝ĞÂÞ=
˝È¼ć=›þ›²=¼ÈğÈš²=Ó=
È˝œÈ²œ=₣„ş›ğ₣=Žœ›þĆı=˝˛²˚=¼ćœŽœÈ×¼ć=˘˝_šp=˝þÚÂn=˚=Èƒ¬_šœŠœ¼ćÌ=¨₣þœ=π‘›þÈ¼ćœ¹=˝¼ćÈþ=ş₣−Â=ĆŞć=›²⁄=ş¼ÈŠÈŞć=Ûˇ¦ş¼ć=˛Ú
¶œ²=È×İC›ğÈþ=şœ¼ÂÈ¾ÍÈ₣¼ć=¨₣þœJJJ=þaœ¼ć=²œ₣=ş√¯œÐI=¼ćœŽœ=¼œ=¼ćœ«§∂³›þ=ŞœJĆı=ÈĆœ˝=²œ=È˝²=JJJ=˝₣=J=È¼›İ=₣œpœŞć=ÛœĆıÈ²¼ć=
İÚÿÈğ=şÌ₣œ¼uû=›˝Å=₣„ş›ğ₣=È×İC›ğÈþ=şœ¼ÂÈ¾Í₣=ÛœĆıÈ²¼ć=ˆÈ¹qÂ=˘¼Ô=›þ›²=˝Ì=˝¼ćÈþ=Šœ²=¼œ=²œ=Šœ²=þœ¼ć=Ž²Á=˝œ¼ć˚=˝œÈš
=þaœ¼ć=×œŞć¼uþœ=È²Ćı⁄ON 
π‘˝Úþ³È¨=È×ğ˚Şćœ¼ć=ÈĆœÈş²=›šÈğ²=ĆıĆ¼œ›×þœ¼ć=³¼ć₣=ş₣−Â˝⁄=›þ›²=›¼ª…œş=˝¼ćÈþ²=ÈŞ=¼ćœÈ«§∂¼ć=şÈL=¹È₣Â¼ć=›₣ğÈ²=₣„ş›ğ₣È×¼ć
=›²×œ≠Þ=¨›þ=ĆÈŞćÈš⁄=Ûœ¼œ¼ć=þaœ¼ć=₣Èþ=₣„ş›ğ₣¼ćœ=Ûœ¹„›²˝˝œÈğ=›¼ÈİĞ=Û¼×œ²=¼ćœ˛Èþ=³œÈ¼ć=›²=₣„ş›ğ₣=ş₣œÈŽ=È¼Í›u˝=ƒ¬œ¹Ì
²þœ¼ć=Û¾œ¼¼İþ⁄ 
È×ğ˚Şćœ¼ć=ÈĆœÈş²=Ş›×˚=Ýı_Š¼ÈÞÂ¼ć=şœ₣œ›Ž˝=Èπ‘¨œ³Ð=È−È˝=˘Èş›šÈğ²=›þ›²=˘Ðœ=¼„žÈþ=ş¨₣=ĆÈŞć›šÈğ²=ÈŞ=₣„ş›ğ₣ş₣œÈŽ
¼ć=şœ¹œ¼ćÞ=Ýıá≈›þ¼ć=Ž²Á=İrÈ¼ć=¾È{œÈğœ˝=˚=ˇ¦œ₣ÌÞ=Ž²Èˇœ•Ì¼ć=₣È¹Á=ÈŞœˇœÈŞœÈˇ¼ć=Û¾œ¼Ðœ=³ÒÞÂ=˝¼ćÈþ=ĆÈ¼⁄=›þ›²=›¼ª…œş=˝¼ćÈ
þ²=Ûœ¹„›²˝=›İ¨œ¼ć=₣œ¹ÁÈ₣Ćı=˘Ðœ=˝¼ćœ=ŞœÈ¼⁄=›þ›²=˘Ðœ˚=›¼ª…œş=˝¼ćÈþ²=ÈŞ=Ûˇ¦ˇ›þ=Ûœ²Èþ=ĆÈğ=₣„ş›ğ₣È×¼ć=˘˝Ćı=şÈL=ĆıÔÈ
¼ć›Ž=˚=¼œÔğœ=Ýı¾Şć=¾œĞœĆı=›İ˛Èþ=ĆÈ¼⁄=Ûœ₣Ì¼ć=Ûœ›ğ¼ć=₣Èþœ=›þ›²˚=₣œ{œşœÈþ=ÈŞ=¹¼ćÈ²¼ć=›İ¨œ=È×˚Şćœ=Ćþ=þœ¼ć=π‘¼ğ=›¼È¼ćœ
¹Ì=›šÈğ²⁄=›þ›²=˘C›ğ=þ„Èğ=È×˚Şćœ¼ć=³¨³œþÌ=›šÈğ²=˘¼Ô=¼Èğ›šÈğ²=˘È×¼ć=³›¼ć¼ÈþÂ=˝ğ˝œþœ=˚=Û²Á=İĆ¼ćC›ğÈþ=²þ„²=˝
ÈğŽ=ƒ∏œ›³þ=ÈĆœ˝=ÈŞ˛œ²=ĆıÔÈ¼ć›Ž=˚=Û²Á=Ûœ¹„›²˝=›¼ĞÈŞć=›İ¨œ×œ²=˝¼ćœ=ĆÈ¼⁄=È×ğ˚Şćœ¼ć=ÈĆœÈşÈ²¼ć=₣ÈþI=₣œ{œşœŞć=ÈŞ=›İ¨œ=È
×˚Şćœ=Ćþ=þœ›šğ=ØØş√³ÒÞÂþ=˝œÈğ¼ć=Û²„³ÈŞœˇÌ=˘¼Ô=Şœ¼ć=¼þÂ₣œ²=₣ÒğÁ=È²ĆıI=¾›¼ĞÁÈþĆı=Şœ¼ć=¼Á¼Ćœ¼ć=ĆÈ¼=²œI=Èğœ˝È˝=˘₣²=›˝
š„=È×˚Şćœ=ş√³È×¼ć=Û³ŠŞć=₣œp⁄∞∞OO=
¼œÔğœ=¾œĞœ=›İ˛Èþ=˘›ˇÈŞć=Ûœşœ¼ć=Ž²Á=È×ğ˚Şćœ¼ć=ÈĆœÈş²=₣„ş›ğ₣È×¼ć=ÛœĆtœ²=Žœ²œ²⁄=›þ›²=È×˛œÈğ²=ÈŞ=Ýı_Š¼ÈÞÂ¼ć=wœ¼ćœ=¼œÔ
ğœ=¾œĞœ¼ć=Û¼Wœ¼ć=½Èğ=¼œłœ›ğ=₣„ş›ğ₣=ş₣œÈŽ¼ć=π‘¾Òþ=¨›þ=ĆÈŞćÈš⁄=İrÈ¼ć=Ýı_Š¼ˇÂ=˚=ˇ¦œ₣ÌÞ=›²¼ć¨¼ć=Ž²ˇÈÞ¼ć=₣È¹Á=¼Á¼¹œ
²=˘¾œÈ¼=È¼ÈÜ=›ˇÈŞć›šğ⁄=ÈĆœÈş²=¼„žÈþ=È³È¼ć›šÈğ²=ÈŞ=¼œÔğœ¼ć=₣„ş›ğ₣È×¼ć=Ýı×ÂÒÈ˝=¼œ×=›×ÈŞć=¼œÔğœÈ˝Ćı=π‘−₣¾œĞœ=›ĆşœÈ¼=ˇ
¦ĆÞ=˝¼ćÈþ=ĆÈ¼⁄OP=›þ›²=È¾È¼›šÈğ²=ÈŞ=₣œþÚ¾œĞœ¼ć=₣œ¹ÁÈ₣Ćı=è¹„=şœ¹œ¼ćÞ=₣œ²„Ğ=Ûœ¹„›²˝=Wœ²=J=›¼WœÈ²¼ć=şÈL=³›¼ć›Šþ=ĆÈþ=
³œ¼ćÈ¼I=˝œ¼ćÞ=ş˝Èğ¼ć=³È¨=ĆıÔÈ¼ć›Ž=Èİ˛œ=şó¼=²Şć⁄=þœĆı=þaœ¼ć=ş„³œ›¼ćİ=›šğ=ÈŞ=J=È×İ¼œşÌ=ĆıÔÈ¼ć›ŽÈþ=³œ¼ć×›İÂþœ=ÛŽÂ²=˝È¼ć
Èš²=þaœ¼ćœ=›¼Wœ²I=×İÂ²=˚=Û²Áœ²Á=›¼ĞÈŞć¼ć=È₣Íğ=ˇ¦i∏œ›×=¼œÔğœŞć=Û²„¼œÈ×¼ć=×œ›Şćn=›²²⁄=›þ›²=›¼ª…œş=˝¼ćÈþ²=˘Ćı=π‘›pÆŞćœÈþĆı=
³œõœÈþÁ¼ć=π‘ˇ›þİÌğ=¹Áœ²=J=¹œ¼ćÞœ=şœ¹œ¼ćÞ=₣œ²„ÈĞ¼ć=₣È¹Á=π‘şœ›¼ćþ=˝¼ćœ=ŞœÈ¼⁄OQ 
ş₣œŽ=şÔƒ∆œÈ¼ć˚=È×ğ˚Şćœ¼ć=şÔƒ∆œÈ¼ć˚=È×ğ˚Şćœ¼ć=ÈĆœÈş²=ˇ¾Ì¼ć=Ûœˇ¦Ć=È×˛œ²⁄=₣„ş›ğ₣=Ýıj¼ćœ›¹˝œ¼ć=ÛœĆı²=Şœ=ş√³›j¼ć=Û›¹˝œ
¼ćÌÈ˝=Ûœ³²=ş√³›j=›¼›pÆ¼ćć=¼œ=Ćı_šœ₣Èþœ=Ýıj¼ćœ›¹˝œ¼ćÌÈ˝=×œÈ²=¼œ¹œ=È×Şć=›þ›²=þœ¼ć=³›¼ć¼þÂ²=ÈŠÈŞć›šÈğ²⁄=þœĆı=›þ›²=¾œ¼ćþÌŞć
=Ýıj¼ćœ›¹˝œ¼ć=ÛœĆıÈ²¼ć=Û²„¼ćH³=˘˝=ĆıĆ¼œ×Ì=ÛœĆı²=›×ÈŞć=þœ¼ć=π‘›þƒ∏œ³²=ÈŠÈŞć›šÈğ²⁄OR=›þ›²=₣›ĆğœÈ×¼ć=Û∑iÓ³„È¼ć=¼ćœ˛œ=≥³×Âœ
π‘−œµ=˚=¼r›¼¼œĆ=π‘−œ¼ć˚=ÈŁœ¼ć=›¼È¼ćœ¹Ì=›šÈğ²⁄=
¼œÔğœ¼ć=Û³¼ć=×„Ćı=₣„ş›ğ₣=È²þœI=Ûœ¼×„ğ=ğ›þ½=˚=ÎşŞć×=Ûœ₣Ì¼ć=Ûœ›ğ¼ć=þ„ğ²œŞć=È×ğ˚Şćœ¼ć=ÈĆœÈşÈ²¼ć=¹Áœ²=J=¹œ¼ćÞœ=›šğ=ÛÈ²
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²œŞć=¹₣Â=˘Èş=³ÈÜ⁄=Ûœİœ=˝›¼ć=¹œ›₣Â˝=₣œ²„Ğ¼ćœ=Ûœ₣œÈ˝=₣œŽÂ²œ=˝¼ćÈ¼²⁄OV 
þaœ¼ć=şœ₣œ›Ž˝=×Ú›«§¾LÌÈþ=È¼ćœÈ˝Şćœ=þœĆı=›šÈğ²=‰¼πø›¼˝=²œ¼ćÌ⁄=È×ğ˚Şćœ¼ć=ÈĆœÈşÈ²¼ć=₣Èþœ=›þ›²=›¼ª…œş=˝¼ćÈþ²=ÈŞ=²œˇ›¼ć˝=›
¼¹œ²=˚=şœ₣œ›Ž˝=π‘›þ•œ²C›ğÈ˝=¹È₣Â¼ć=π‘¾œ¼=È−È˝=¼œĆıÈ¼ć=¼ćœ˛Èþ=ĆÈ¼⁄ 
ÈŞ=ĆÌ²₣²Áþœ=È−È˝=²œ¼ćÌ¼ćœ=¾„ˇÈþ²=È¼ˇ₣=È¼ćœÈ˝Şćœ=›šÈğ²=þœ¼ć˚=ş₣œÈğœŠ˝⁄=₣›ĆğœÈ×¼ć=ˇŞć²œˇaœ›Ð=›²Şć=ÛþÁ›¹˝=ĆÁœÔğœ›₣¼ć=
›þ›²=›¼È¼ćœ¹Ì=›šÈğ²⁄=È¼ćœÈ˝Şćœ¼ć=₣Èþ=ˇŞć²œˇaœ›Ð=›šğ=×œşÈn¼ć=π‘þÌ˝⁄=þaœ¼ć=ş₣ÈŞć=¼rğ=π‘Š›ğþ=³×Âœ=π‘−œ¼ć˚=›þ›²=›šÈğ²=ş₣
œ²=ş₣œÈğœŠ˝⁄=ş₣œ›Ž˝=π‘ˇ›þ¼ć=˘˝=π‘¹œ²=Û∑i¼ćœŞć=¼Èğ=›þ›²=˘È˝=È×˛Èþ²⁄=›þ›²=›¼ª…œş=˝¼ćÈþ²=˘Ćı=Ûè¾=π‘−œ=₣„ş›ğ₣=Ž
²ş₣›«§¼ć=π‘œŞć=Û¹Â¾œˇÈ˝=ş˝ğ=ÝıÊ³œ×²=›pÆŞćœ=È−È˝=×ÒÈ¼ć=È¼ćÈ˛Èš⁄ 
È¼ˇ₣=È¼ćœÈ˝Şćœ=›šÈğ²=ƒ~Ì›İ¨œ¼ć=π‘¼ğ=ş₣−Â˝⁄=þaœ¼ć=›¼ª…œş=›šğ=ÈŞ=›İ¨œ=₣›ĆğœÈ×¼ć=Ûœ³²=Û›¹˝œ¼ć=ş√¬ÈÖ=şÈŠþ²=˝¼ćÈ¼=˘¼
Ô=þœÈ×¼ć=₣„›jÆ¼ć=şĆœŞć˝=ĆÈ¼⁄=¼LÌŞć=²œ¼ćÌ=›İ¨œ=şÈ√∫ğÈ²=ş¾œ³›þ¼ć=¾œĞÈÞ=›þ›²=₣„ş›ğ₣È×¼ć=₣È¹Á=›İ¨œ=π‘şœÈ¼ć¼ć=˘˝=Û²„@X
ğ=›Šp=þ„Èğ=¹È¼ć²=˘¼Ô=˘Ćı=¼Èğ=³›¼ćþœ³=˝È¼ć²=ÈŞ=Ş›×˚=ĆışğœÈ₣¼ć=³Şćˇ√¬¼ć=³„≠Ğ=˚=²œ¼ćÌ=Ýı¾Şć=ş₣œŽÈ˝Ćı=Wœ²œŽÂÈ²¼ć=›²È×
Âİ=›×ÈŞć=ÈˇÈš²I=₣„ş›ğ₣¼ćœ=þœ¼ć=ÛÈ²˝ÐœĆı=ÝıÈ³¨œ=˝¼ćÈš⁄=þaœ¼ć=π‘ªΩ=Ó 
ÈŞ=₣„ş›ğ₣¼ćœ=³Şćˇ√¬È¼ć¼ć=π‘›þ=≥¼œ=˘˝=π‘œŠÌ²=₣ş›ŽÈ×¼ć=Ćı«§˝=˛Èd¼ć=π‘›þµ=Ûş√∫œ²=ĆÈŞćÈš=›¼È¼Š²œ=˝¼ćÈğ=π‘œÞ=›¼şŽÂ²=›×Èþ=
˘›ˇÈŞć=ÛœÈş²=þaœ¼ćœ=È˝²=ƒ~Ì›İ¨œ=›¼ĞÈŞć=þaœ¼ć=›²È×Âİ=³œğÈ²=Û³œ¼ćˇ’PM 
È¼ˇ₣=È¼ćœÈ˝Şćœ=²œ¼ćÌÈ×¼ć=Ûœ›−Â˝=ƒ¬œ¹Ì²þœ¼ć=Ýı³¼ć˚=ÈŽœ¼ć=›×ÈŞćÈš²⁄=È₣œ›þŠÒ¼ć=²œ₣˝=þaœ¼ć=›¼˛Áœþ=³„∑ƒÈ˝=›þ›²=şœĆÈş¼ć=şÈL=È
ŁœĞÞœ=˝È¼ćÈš²=Ó 
³„≠ĞÈ×¼ć=ş₣˝¨=Ć˚Şćœ¼ć=Ž²Á=Şœ=›˝š„=˝¼ćœ=Ýı›Šþ=Ûœ₣¼ćœ=þœ=˝¼ć¼⁄=Ş›×=ƒ¬þi~¾œÈ¼=ŽÌ›¼˝œŽÂ²=Ûœ₣œÈ×¼ć=ƒ¬œ¹Ì²þœ=›²›õþ=˝È¼ć
I=þÈ¼=Ûœ₣¼ćœ=þœJĆı=˝¼ć¼⁄=×¼ć˝œ¼ć=ĆÈğ=Ûœ₣¼ćœ=₣›Ćğœ=˝¼ć›Þ˝I=₣›Ćğœ=₣Áœ›ŽÈƒ§∂ÐI=₣›Ćğœ=¼Áœ›¼ć¶œ¼ćI=₣›Ćğœ=›¼Šœ¼ć˝=JJJ=˘₣²=ş
¼=›˝š„=Ć¼⁄=KKKş¼ć˝œ›¼ć=Û›½Èş=Ş›×=Ûœ₣œÈ×¼ć=Šœ˝›¼ć=²œ=ÈŽœÈÐ=þœ=ĆÈğ=Ûœ₣¼ćœ=ŠœĞ¼œş=˝¼ć¼⁄=Ûœ³²œÈ×¼ć=˝²Áœ¼ć=Ž²Á=³œp=²œ=È
³Èğ=Ûœ³²œ¼ćœ=˝aœ×Èþ=¼Èş²=È˝²’∞=˝²ÁœÈ×¼ć=Ýı³Ş„jÆ=›İ¨œ¼ć=¼Á¼ƒ∏œ=˝≠²=˘¼Ô=›²ÈŽÈ×¼ć=ŽÌ›¼˝œŽÂ²=˝¼ćÈþ=›×²⁄PN 
NVMQ=È−È˝=NVPM=J˘¼ć=₣È¹Á=È¼ˇ₣=È¼ćœÈ˝Şćœ=²œ¼ćÌÈ×¼ć=ş₣şÁœ=›²ÈŞć=ÛÈ²˝C›ğ=¼Ćı=˚=π‘¼Ö=ÈğÈ˛²⁄=›þ›²=È¼œ¹=ĆŞć=˘›İŞćœÈþ=
²œ¼ćÌ¼œ×Ì=ÛœÈàœğÈ²¼ć=Û²Áþ₣=³›−˝ÚÊ⁄ 
NVOMJ¼ć=×İÈ˝=₣„˛Áþ=ýœ˝œ=›¼ª…›¼×ÁœğÈŞć¼ć=şÈL=şÔ›ªø«§=₣„ş›ğ₣=¼„›uŽÌ¼ÌÈ×¼ć=˘˝›Ð=Èˇœ•Ì=¼„›u₣„›jÆ¼ć=˘˝=ÛœÈàœğ²è≠=˝È¼ć
²⁄=Ýı›²İ=İþÈ˝¼ć=₣„ş›ğ₣=Ûˇ¦ÞÌÈ×¼ć=JJJ=›¼ÈİĞþ=şŞćÌ×=ÛœĆ‚₣×=˛œ²I=‰şŞć×=Ûœ₣Ì¼ć=Ûœ›ğ=˚=È×ğ˚Şćœ¼ć=ÈĆœÈşÈ²¼ć=Ûœ¹„›²˝Ì˝¼ć
ÈÞ¼ć=şÔƒ∆œ¼ć₣Òğ˝=˚=¼ćÁœ›Ý˝Áœğ=¾œ¼¹œ¼ćœ=˘=ÛœÈàœğÈ²=π‘¾Òþ=Èπ‘¼ćÞœ=Ž„›ˇÈŞćÈš⁄=ÛÈ²˝=³È¼ćI=NVQT=şœÈğ=³œ›˝∑ƒœ²=ƒ∏œ›³þ=Ć
˚Şćœ¼ć=³¼ćI=³Ò¼Â¼ÈL¼ć=₣„ş›ğ₣¼ćœ=˘˝=şœÔƒÚ∆›þ˝=È¼ćÈ²şaœÈş¼ć=İœ›₣ğ=Ć²=Şœ=ĆıĆ¼œ×Ì=ˇÞþœ›i~˝=ÛœÈàœğÈ²¼ć=Èπ‘¨œ³Ð=Ž„›ÐÈŞćÈšû=
˘¼ćĆı=³›¼ćÞ›þÈþ=NVTN=şœÈğ=¼œÔğœÈ×Èİ¼ć=ƒ¬œþi~Á=˚=ƒ¬œ¹Ì²þœ¼ć=π‘›þ•œ⁄=
şœ√ñ›þ˝=¼š¼ćC›ğÈþ=È₣Íğ¼œ×Ì=˚=ŽLÌ=ĆışğœÈ₣¼ć=Û¾„Álœ²=¼œłœ›ğ=₣„ş›ğ₣È×¼ć=Ş„ˇJ³„¼ćœþ²=ş›ĆĞ„ºI=ş₣√¬Şć¼œ×Ì=˚=₣œ²¼þœ¼
œ×Ì=şœÔƒÚ∆›þ˝=˙›þÈĆÁ¼ć=Ýı³¼ć=ÛœŁœþ=›ĆşœÈ¼=È×˛œ=›×ÈŞćÈš⁄=Ćı›þĆœş=¼Èğ=ÈŞ=˙ƒøœ›₣˝=È₣Íğ¼œ×=è¹„=þ˛²Ćı=C≠n=³œŞć=Ş˛²›˝
š„=˝œÈŞć›₣=ƒ¬œ−ÂJJJ=₣„ş›ğ₣=ş₣œÈŽ¼ć=₣È¹Á=È−È˝=è¹„=²ŞćI=¼œĆıÈ¼ć¼ć=›˝š„=ÛÔİ=È−È˝˚JJJ=³Ú•È³œĞ˝þœ=˚=ş₣−Â²=³œŞć⁄=Ýı›²İ=İþ
È˝›¼¦›Ðİ=şœ√¯œ›ŽÁ˝=ƒ¬œ−Â=›šğ=₣„ş›ğ₣=ş₣œÈŽ¼ć=¼ć¨ÞİÌğ=ÛÔÈİ¼ć=³Ú•È³œĞÞ⁄=₣„ş›ğ₣=›¼›_šá≈þœ¼œ×Ì=˚=şœ√ñ×œ›Şć˝=¼ćœŽ²Ì›þ=
›¼İ=İþÈ˝˚=˝ÔÈˇ¦Èş¼ć=›¼¦›Ðİ=J=›¼È¼ćœ¹Ì=ŽœþÌŞćþœ¼œ×Ì=ÛœÈàœğ²È˝=π‘›þĆþ=˝¼ćœ¼ć=Ž²Á=›¼¦›ÐİÈ×¼ć=˝œš=È−È˝=³Ú•È³œĞ˝þœ=È
³ÈŞćÈš⁄ 
NVQT=şœÈğ=³œ›˝∑ƒœ²=şÚ›«§¼ć=³¼ć=₣œ›˝Â²=Ş„jÆ¼ćœ«§∂=˚=Èşœ›¾ÈŞćþ=¼ćœ›İŞćœ¼ć=¨₣þœ¼ć=wÉ=Ûœ∑iŽÂœ›þ˝=İœ›∑iÈ˝=›¼›ŁÃþ=˝È¼ć⁄=þ˛²
=Ş„jÆ¼ćœÈ«§∂¼ć=²Ì›þ=›šğ=˝›₣Ýı›²¶=¼ćœ›İŞćœ¼ć=π‘¾œ¼=π‘›þĆþ=˝¼ćœ¼ć=ÝıÈsÈİÁ=³œ›˝∑ƒœÈ²¼ć=˙ƒøœ›₣˝=şœ₣›¼ć˝=Ž₣œ²œÈ˝=ş₣−Â²=˝¼ćœ
⁄=Û²„¼ćH³¾œÈ¼=¼œÔğœÈ×Èİ¼ć=₣„›jÆŞ„Èu¼ć=ş₣ÈŞć=Ş„jÆ¼ćœ«§∂=³œ›˝∑ƒœ²È˝=₣×þ=Ž„›ˇÈŞćÈš=˘¼Ô=¼œÔğœÈ×Èİ¼ć=ƒ¬œ¹Ì²þœ¼ć=›¼È¼ćœ›¹þœ=˝
È¼ćÈš=˘Ćı=Ûœİ†œŞć=ÈŞ=ƒ¬œ¹Ì²=¼œÔğœÈ×İ=Èşœ›¾ÈŞćþ=Èˇœ•ÌÈþ=ÈŞœˇ=È×È¼⁄ 
þœ¼ć=Žá∫˝œğ=È−È˝Ćı=¼œÔğœÈ×İÈ˝=È¾þ¼ć=¼œĆıÈ¼ć=×„›×˝=È−È˝Ćı=İpå=È₣œ˝œÈ¼ğœ=˝¼ćÈþ=ĆÈŞćÈš⁄=¼œÔğœÈ×Èİ¼ć=›˝š„=Èğœ˝›šğ=³
œ›˝∑ƒœÈ²¼ć=π‘›þ=ŞœÈ×¼ć=Ûœ²„ˇþÁ=›šğ=Û›¼Šğ⁄=þœ¼ćœ=¼œÔğœÈ×Èİ¼ć=₣„›jÆ=ÛœÈàœğÈ²¼ć=›¼È¼ćœ›¹þœ=˝È¼ćÈš⁄=˘¼ćœ=³œ›˝∑ƒœ²I=ÈşÍ›×=
Ûœ¼ć¼=˚=Û²Á=˝ÈŞć˝›Ð=È×İ=È−È˝=ş₣−Â²=È³ÈŞćÈš⁄=¼œÔğœÈ×İ=Èş²œ¼œ›Ć²Ì¼ć=˘˝›Ð=ÛÔİ=Şœ=³œ›˝∑ƒœ²³i∏Ì=˚=¾œ¼ćþ›¼È¼ćœ¹Ì=₣È²
œ¾œ¼=È³œĞÞ=˝¼ćþ=þœ¼ćœ˚=˘È×¼ć=ş₣−Â²=˝È¼ćÈš⁄=NVTR=J˘¼ć=Èş²œ¼œ›Ć²Ì¼ć=Ø˝„Á=È×Jþœ∞=Şœ=¼œÔğœÈ×Èİ¼ć=ƒ∏œ³›Şćþœ=₣„›Ž¼„¼ć=¼ćĆ₣



œ²=˚=þaœ¼ć=³›¼ć¼œÈ¼ć¼ć=Û›¹˝œÔİ=ş×ÈşÁ¼ć=²ÚİÔş=ĆþÁœ¼ć=¼ćH³=È²Şć=˘¼Ô=Ûœ˚Şćœ›₣=ğÌÈˇ¼ć=¹₣Â›²¼ćÈ³¨=ş¼ć˝œÈ¼ć¼ć=³þ²=ŁÐœŞć=Èş
Ðœ=›šğ=˘ş¼=Èğœ˝È×¼ć=ĞÜŞÈi~¼ć=½ğ⁄=¨₣þœ=×˛Èğ¼ć=Û®=³È¼ćĆı=²þ„²=şœ₣›¼ć˝=İœş˝¼ćœ=›²ÈŽÈ×¼ć=Ûœş²=İjÆ=˝¼ćœ¼ć=₣œ²Èş=È
Ş=²Ì›þ=ˇ¦ĆÞ=˝È¼ć=þœÈ˝=Ćışğœ₣₣„˛Ì=˚=³œ›˝∑ƒœ²₣„˛Ì=Ûœ˛Áœ=È×˚Şćœ=ÈŞÈþ=³œÈ¼ć⁄=Ş›×˚=Ûşœ₣›¼ć˝=İœş²=¼œÔğœÈ×Èİ=›½È¼ć=˘ÈşÈ
š=π‘œŞć=×„Ćı=×İÈ˝¼ć=π‘þÁ¨=¼œ=Ûπ‘þÁ¨=şœ₣›¼ć˝=İœşÈ²¼ć=³¼ćI=þ¼„=¼œÔğœÈ×İ=¼ćœÈ«§∂¼ć=¹₣Â›²¼ćÈ³¨=¼ćH³›Ð=›½È¼ć=ÛœÈş=›²=¼œ=Ûœş
Èþ=³œÈ¼ć›²⁄=¼ć¨ÞİÌğ=˙ªøœ›₣˝=Èˇœ•Ì¼ćœ=¼œÔğœÈ×ÈİÌ=ş₣œŽ=˚=π‘İœşÈ²¼ć=Ýı³¼ć=þœÈ×¼ć=×˛ğ=İjÆ=È¼ćÈ˛Èš=¼Èğ=₣È²=ĆŞć⁄=¹₣Â›²
¼ćÈ³¨=˚=π‘ˇ›þİÌğ=İ›jÆC›ğ=šp¾L=ĆÈŞć=³ÈÜÈš=¼Èğ=₣È²=ĆŞć⁄ 
³›¼ćÈİÈĞ=˘Ðœ=¼ğœ=ŞœŞć=ÈŞ=Û²Á=È×Èİ¼ć=₣Èþœ=¼œÔğœÈ×Èİ˚=˙›þĆÁ¼œĆÌ=˚=³„²≠@Ì¼²¼œ×Ì=ÛÔİC›ğ=₣„ş›ğ₣=ş₣œÈŽ¼ć=È¼ćÈ²şaœ
ş=¼œ=Ûœ¹„›²˝Ì˝¼ćÈÞ¼ć=İ›jÆC›ğ¼ć=şÈL=şĆœ¼ƒ∏œ²=˝È¼ćÈš⁄=¼Çþ=ş¼ÂpĆı=₣„ş›ğ₣=ş₣œŽ=ş¼Â×œĆı=ÛþÌþ=˚=¼þÂ₣œ²=˘Ćı=×„Ćı=›¼³¼ć
Ìþ=›×˝=È−È˝=Ûœ˝ĞÂÈÞ¼ć=˝œ¼ćÈÞ=Ýı¾Şć=ş†ÈÐ=³ÈÜÈš⁄=₣„ş›ğ₣=ş₣œŽÈ˝=þ„ğ²œ=˝¼ćœ=ŞœŞć=π‘œŠÌ²=È¼ćœ₣œ²=È×¼þœ=ÈŽœ²œş=J=˘¼ć=ş
ÈL=Şaœ¼ć=˘˝=₣„˛=þœ›˝ÈŞć=ÛœÈš=ş₣„˛=³œÈ²I=Û²Á=₣„˛=È³š²=›×È˝⁄=˘˝›Ð=ÛþÌÈ×¼ć=wœ¼ćœ=Ûœ˝›ĞÂþ=ĆÈ_šI=Û²Á›Ð=¼þÂ₣œÈ²¼ć=ÛœĆtœ
È²=şœÜœ=›×Èþ=ŠœŞć⁄=
æ=



şi~œÈş¼ć=›İ˝Ü=şÖœ²=˚=π‘›þ˝œ¼ć=
Ûþ²„İœş²=₣„È˛œ³œ¹ÁœŞć=
= ææææ=
æ=
şi~œÈş¼ć=Û−Â=şi~œşI=şi~œş¼œ×Ì=ĆıþÁœ›×=İë=şœ¹œ¼ćÞþ=Ûœ›¾¹œ›²˝=ÛÈ−ÂĆı=¼Á¼Ćœ¼ć=˝¼ćœ=ĆÈŞć=−œÈ˝⁄=›˝Å=˘=¼Áœ³œÈ¼ć=˘˝Ðœ=şÒ
¢=Û²„¾Ò›þ=−œ˝œ=π‘ÈŞćœŽ²⁄=₣È²=¼ćœ˛œ=π‘ÈŞćœŽ²=È˝=˝œ¼ć=ÈŠœÈ˛=şi~œş¼œ×Ì=ÈşÐœ=›¼ÈİĞ=›˝š„=×Ú›«§¾›L¼ć=Ýı³¼ć=›²¾Â¼ćİÌğ⁄=Š^ˇ¦œ
₣=Ûƒ~œˇœ¼ć=ğ„|²=˝¼ćÈþ=Şaœ¼ćœ=ŽÌ¼²³Þ=˝È¼ć›šÈğ²=ĆıÔÈ¼ćÈŽ¼ć=ÈŠœÈ˛=þaœ¼ćœ=şi~œş¼œ×ÌI=›˝Å=Ûœ₣œÈ×¼ć=ÈŠœÈ˛=¼Ì¼ć⁄=
æ=
şi~œÈş¼ć=Š›¼ćp=›²ÞÂŞć=JJ=π‘›þ˝œÈ¼ć¼ć=π‘−₣=³×È¨³=
ş„≠ÈþĆı=È₣È²=›²Èþ=ĆÈ¼=şi~œÈş¼ć=π‘›þ˝œ¼ć=¼ćœÈ«§∂¼ć=›¼È¼Š²œ¹Ì²=›¼ĞŞć⁄=ÈŞJ=È˝œÈ²œ=¼ćœ«§∂=¼œ=È²İ²JJ=Èş=ˇÞþœ›i~˝¼Á¼ƒ∏œŞć=³›¼ćŠ
œ›ğþ=ÈĆœ˝=¼œ=Û²Á=π‘›pÆŞćœŞćI=þœ¼ć=¼ćœ«§∂ÌŞć=ğ¨Áş₣ÒĆ=Û−ÂÎ²›þ˝I=şœ₣œ›Ž˝=˚=¼ćœŽÎ²›þ˝=×Ú›«§¾›L¼ć=³›¼ć¼þÂÈ²¼ć=½Èğ=›˝š„=›˝
š„=È¨Èp=¼×ğœÈþ=³œÈ¼ć=›˝Å=ÈşĆı=¼×ğ=È˝œÈ²œ=Û¼ƒ∏œÈþĆı=ÈşĆı=¼ćœÈ«§∂¼ć=Û˛dþœŞć=ÛœŁœþ=ÈĆÈ²=²Şć⁄=Ûœ¼œ¼ć=×ÌŁÂ˝œğÌ²=›¾›jÈþ=
şi~œş=≠˛Èþ=ĆÈğ=Û−ÂÎ²›þ˝I=şœ₣œ›Ž˝=˘¼Ô=¼ćœŽÎ²›þ˝=×Ú›«§¾›L¼ć=¼Áœ³œ¼ćÐœ˚=ÛþÁ∑i=C≠n³ÒÞÂ⁄=şi~œÈş¼ć=π‘›þ˝œ¼ć=þþ›×²=
³ŞÂ∑i=˝›ð²=ĆÈ¼=Şþ›×²=²œ=ş„ˇ›ðþ=˘¼Ô=ş„³›¼ćŠœ›ğþ=şi~œş˝×ğ=›²ÈŽ¼ćœĆı=Û²„¹œ¼²=˝¼ćÈ¼²=ÛœpÆ₣Þœo˝=³È−=½ğ=ğœÈ¾¼ć=Û
œİœ=¨ÌÞ⁄=˘˝Ðœ=×„¾œÈ¼=şó¼⁄=π‘−₣I=şi~œş×₣²˝œ¼ćÌ=İ›jÆ=˘þÐœĆı=π‘¼ğ=³¼ćœpÆœ∑i=ÈŞI=şi~œş˝×ğ=şi~œş=šÜœÈþĆı=¾Şć=³œÈ_š²
⁄=›wþÌŞćI=şi~œş˝×ğ=Û²„¾¼=˝È¼ćÈš²=ŞœÈ×¼ć=›¼≠Èu=şi~œş=ÈşĆı=ş¼ć˝œ¼ć=¼œ=¼ćœ«§∂=³›¼ćŠœğ²˝œ¼ćÌ¼ćœ=ş×œ=›şu˝œ₣=²œ=ĆÈğ˚=ðˇI
=ÈŽœÈ_Šœ¼ćI=Ûşœ¹„I=ĆH×ŞćĆÌ²=¼Á›jÆÈ×¼ć=wœ¼ćœ=³›¼ćŠœ›ğþ=Ûè¾=İ›jÆ=²ŞćJJJ=½ğþI=›ĆÔşœ¼ć=³−=³›¼ćþÁŽÁ⁄ 
æ 
π‘−₣=şó¼²œ=Û›þ=ƒ¬®=È₣ŞćœÈ×=>›ŠÊ=Ş›×=¼œ=×ÚİÁ₣œ²=ĆŞć=þœ¼ć=¹œ¼ćœ¼œ›Ć˝þœ¼ć=ƒ¬πΩ=È×˛œ=ÛœŽÈ˝¼ć=›¼Wœ²Jπ‘Ş„›jÆ¼ć=Ûˇ¦ˇ›þ¼ć=ş
¼ÂœLÌ²=¼Áœ›ä=þ−œ=Ûœ∑iŽÂœ›þ˝=ƒ¬œ−ÂI=Û−Â²Ì›þ=˚=¼œ›ÞÈŽÁ¼ć=ÈŁœğœ=ŽÈğ¼ć=›¼›Šp=þ¼ćÈL¼ć=›²›¼ćÈ˛=˘È˝¼œÈ¼ćĆı=ÛğÌ˝=¾œ¼²œ⁄=›w
þÌŞć=şóœ¼²œĆı=şi~œÈş¼ć=π‘›þ˝œÈ¼ć¼ć=×ÌŁÂÈ₣Şćœ×Ì=ÈˇœÜœJ₣œ¼ćœ=³−=¼Èğ=¹È¼ć=È²˚Şćœ=ş₣ÌŠÌ²⁄=˝œ¼ćÞI=˘È¨Èp=şi~œş˝×ğ=Ýı³ğ›í=
˝¼ćÈþ=³œÈ¼ć²I=¼ćœ«§∂=³›¼ćŠœğ²œŞć=×Ú›«§¾›L¼ć=²₣²ÌŞćþœ=˝›ð²=¼aœ¹²=šœ›ÜÈŞć=˘˝Ðœ=şÌ₣œ=³ŞÂ∑i=π‘ÈŞćœŽ²ÌŞć=Û−ÂÎ²›þ˝I=şœ₣œ›Ž˝=
˚=¼ćœŽÎ²›þ˝=³›¼ć¼þÂ²=ŁÐœÈþ=π‘Çþ⁄ 
æ 
˘˛²=π‘ªΩI=Ûœ›¾¹œ›²˝=ÛÈ−Â=şi~œş¼œ×Ì=È˝²=‘uses or favours violent and intimidating methods of coercing a 
government or 
community?’=˘˝Ðœ=›¼ŽœþÌŞć=È¼œ¹=È−È˝=›˝=’=Žœ›þ=π‘˝Úþ=ÛÈ−Â=˝Ì’=ÈŞş¼ć˝œ¼ć=¼œ=Žœ›þÈˇœ•Ì¼ć=›¼≠Èu=þœ¼ć=ğÜœĆıI=Èş=È˝
²=›²ÈŽÈ˝=þœ¼ć=Û∑iˇÂþ=₣È²=˝È¼ć=²œ’=Ýıj¼ć=˛„aŽÈþ=¼r=³›ðþÈşĆı=‘The 
Prince’=J˘¼ć=È×œÈ¼ć=₣œ−œ=²œ=ð„È˝=Ýı³œŞć=È²Ćı⁄=³Z×İJ=ÈĞœÜİ=İþœëÌÈþ=Ş˛²=ĆıþœğÌŞć¼ćœ=ŽœþÌŞćþœ=ş√³È˝Â=Ûœ×È³Ćı=¾œ›¼þ=
²ŞćI=₣Áœ›˝ŞćœÈ¾ğÌ=₣þ=π‘˝œİ=˝¼ćÈğ²I=¹₣Â=˘¼Ô=›¼›¾á≈=²Ì›þ¼ć=›¼›¹›²ÈĞ¹=È−È˝=₣„jÆ=¼ćœ˛Èþ=ĆÈ¼=¼ćœ«§∂È˝⁄=þœÈþĆı=ŽœþÌŞćþœ¼œÈ×
¼ć=Ýılœ²⁄=þaœ¼ć=˝−œŞćI=“Where it is an absolute question of the welfare of our country, we must admit of 
no considerations of justice or injustice, of mercy or cruelty, or ignominy, but putting all else aside 
must adopt whatever course will save its existence and preserve its liberty.’=
 =
π‘−È₣Ćı=˛›þÈŞć=È×˛œ=π‘ÈŞćœŽ²=˘₣²=¼ćœ«§∂=ˇÜÈþ=˝Ì=ğ¨Á³−=Ć˚Şćœ=Ýı›Šþ⁄=˘₣²=È×İ=¼ćœ«§∂=ˇÜœ=›˝=Ûœ×È³Ćı=şó¼=’=ş₣şÁœ=È˝œ
−œŞć=’=³œõœþÁ=Ćı›þĆœş=ƒ∫¼ćÞ=˝¼ćÈğ=È×˛œ=ŞœŞćI=¹È₣Â¼ć=şÈL=şÈL=Èş=ş₣ÈŞć=›šğ=˘˝Ćı=È¾ÍÈˇœ›ğ˝=şÌ₣œÈ¼ć˛œ¼ć=₣È¹Á=¼r=¾œĞœ¼ć=
şĆœ¼ƒ∏œÈ²¼ć=ş₣şÁœ⁄=¼ćœŽœ=˚=¼ćœ«§∂=˘Ćı=ş₣œ−Â˝=×„Ćı=¾œ¼²œ¼ć=ş₣şÁœ⁄=şä×İ=İþœëÌ¼ć=ĆıÔğÁœÈ}=˘¼Ô=³È¼ć=NTUV=şœÈğ¼ć=½¼ćœ›ş
=›¼®È¼¼ć=½Èğ=¼ćœ«§∂=¼ćœŽœ¼ć=¼ćĆığ=²œI=Ž²þœ¼ć=ĆğJJJŽœþÌŞć=¼ćœ«§∂=¼œ=›³þÚ¾Ò›₣=¼Èğ=›¼È¼›Šþ=Ćğ⁄=²þ„²=˘˝=ŽœþÌŞćþœÈ¼œÈ¹=₣þœ
×ÈİÂ¼ć=³œ−Â˝Á=˚=›¼›¾á≈þœ¼ć=Ýı³¼ć=ş¾Áþœ¼ć=˘˝Ðœ³Èğ∑ƒœ¼ćœ=³Üğ⁄=³œ−Â˝Á=˚=›¼›¾á≈þœ=›²₣ÒÂğ=Ćğ=²œ=›˝Å=þ˛²=³¼ćƒ³È¼ć¼ć=˝œÈ
š=þœ=›¼ŽœþÌŞć=Èð˝ğ=²œ⁄=Ûœ×Èþ=›˝Å=³œõœÈþÁ¼ć=Ćı›þĆœş=È−È˝=₣œ¼ćœ₣œ›¼ćI=Ćœ²œĆœ›²¼ć=›ŠĆÆ=₣„Èš=Èˇğ=²œ⁄=È¼ćœ˛œ=Èˇğ=²œ=›¼Ž
œþÌŞć=È¼œÈ¹¼ć=›½È¼ć=›½È¼ć=Ûœşœ⁄=¾œ¼ć¼ÈĞÂ¼ć=₣Èþœ=¼r=¹₣ÂI=¼r=¾œĞœI=¼r=ƒ¬œ−Â¾œ¼ćœpÆœ∑i=¼ćœÈ«§∂=Èˇœ•Ìƒ¬œÈ−Â¼ć=›¼ŠœÈ¼ć=›¼ŽœþÌŞć=È¼œ
¹=›²₣ÒÂğ=˝¼ćœ=ÛþÁ∑i=˝›ð²=Û−Š=ş¼Âœ›¹˝=Ž≠›¼ć=˝œŽ⁄ 
æ 
˘Ćı=›¼ŽœþÌŞć=È¼œ¹=¼Áœ³œ¼ćÐœ¼ć=¾œÈğœ₣Èþœ=›¼ÈªøĞÞ=π‘ÈŞćœŽ²=˝œ¼ćÞ=şi~œÈşœ‹Òþ=Ćœ²œĆœ›²I=ğ„ðþ¼ćœŽ=Ûœ¼ć=şœ¹œ¼ćÞ=Ýœ˝œ›þJ¼ćœĆ
œŽœ›²Ł›Ðþ=Û›ƒ∏¼ćþœŞć=Ûœ×İÂˇþ=›¼∑ƒ¼ć=π‘È¾×⁄=şi~œş=Šœ›ğÈŞć=Şœ¼œ¼ć=π‘ÈŞćœŽÈ²=şi~œş˝×ğ=Ýœ˝œ›þJ¼ćœĆœŽœ›²¼ć=³−=Û¼ğ√¬²=



˝È¼ć=π‘œŞćİĆı=Û−Â=şÔˇ¦Ć=˝È¼ć⁄=›˝Å=Ýœ˝œþ×ğ=›²ÈŽÈ×¼ć=›¾á≈=Žœ›þÈˇœ•Ì¼ć=ş×şÁ=₣È²=˝È¼ć=²œ=ÈŞÐœ=şi~œş˝×ğ=ÛÈ²˝=ş₣ŞćĆı=
˝È¼ć⁄=₣Áœ˝œĆı¾œ¼ć=˘¼Ô=È³Ž=₣œ²„ÈĞ¼ć=˘Ćı=¹¼ćÈ²¼ć=›¼ŽœþÌŞćÈ¼œÈ¹¼ć=›¼ÈªøĞÞ=π‘şÈL=¼ÈğÈš²⁄=‘Man becomes socialized 
as the member of A group, first a very near group, the family or the kinsfolk, and then of a wider 
group, the local committee, the social class, the ethnic group, the nation. He learns to belong, but 
in learning to belong he learns also to exclude. He divides the people into the “we” and the “they’, 
the “in-group” and the “out-group”, His devotion to the “we” easily becomes dislike or hostility to 
“they”. His pride in the “we” is fostered by his contempt for the “they’. Thus group prejudice is 
developed on every scale of belonging, from the family to the nation and perhaps to the “race”—
the ‘race” we belong to.==
æ=
˘=˝−œ=›¼İ×¾œÈ¼=¼ğœ¼ć=ÛÈ³¨œ=¼ćœÈ˛=²œI=ÛœŽÈ˝¼ć=›¼ª…ÈŽœÜœ=şi~œÈş¼ć=₣Òğ=ş₣şÁœÐœĆı=˘Ćı=ØïÉ∞=˘¼Ô=‘they’ 
È¼œ¹Ž›²þ⁄=ş„þ¼ćœÔ=˘Ćı=ş₣şÁœ¼ć=ş₣œ¹œ²=˛„aŽÈþ=ğœˇşĆı=›˝š„=şÒp=˚³¼ć=˚³¼ć=È˛aœŽœJJJ¼ĞÂœÈİÈĞ=İĆÈ¼ć¼ć=È˛œŞćœ=˚ðœ=¼ćœ∑ƒœŞć=
Ûœ³œþ=π‘›þ˝œ¼ć=›ĆşœÈ¼=›³Š‚=J=È˛œŞćœ¼ć=Ćœô∆œ=∑ƒ¼ć=›¼ÈšœÈ²œ¼ć=₣ÈþœĆı=¨Þƒ∏œŞćÌ=ş₣œ¹œ²⁄=
æ=
¼ćœ«§∂›¼È¼ćœ¹=
şi~œÈş¼ć=ş₣œ¹œ²=È˛aœÈŽ¼ć=ÛœÈˇ=Ş›×=˛›þÈŞć=È×¼œ¼ć=ÈŠ«§œ=˝¼ćœ=ĆŞćI=Şaœ¼ćœ=¼ćœÈ«§∂¼ć=¼œ=ş¼ć˝œÈ¼ć¼ć=›¼≠uœŠ¼ćÞ=˝È¼ć=›ĆÔşœ¼ć=³−=È¼
Èš=›²ÈŞćÈš²=þœÈ×¼ć=Šœ›Ć×œ=˝Ì=˝ÌI=þœ¼ć=˝þÐœ=²ÁœŞÁ=×œ›¼I=˝þÐœ=¼ćœ«§∂=¼œ=ş¼ć˝œÈ¼ć¼ć=³È¨=³Ò¼ćÞ=˝¼ćœ=şó¼I=π‘›þ˝œÈ¼ć¼ć=Ýı³œŞć=È
˛aœÈŽ=þœÈþ=ş„›¼È¹Ž²˝=ĆÈþ=³œÈ¼ć⁄=³œİœ³œ›İ=Û²ÁœŞÁ=×œ›¼=ş₣ÒÈĆ¼ć=È˛œğœÈ₣ğœ=›¼ÈªøĞÈÞ=˘¼Ô=Û³Ò¼ćÞÈŞœˇÁ=×œ›¼=Û³ÒÒÞÂ=¼ćœ˛œ¼ć
=˝œ¼ćÞ=È˛œğœÈ₣ğœ¾œÈ¼=¼ćœ«§∂=¼œ=ş¼ć˝œÈ¼ć¼ć=³¨=È−È˝=›¼Èªø›Ğþ=˘¼Ô=π‘Šœ›¼ćþ=ĆÈğ=şi~œş=›¼ĞÈŞć=Ž²₣þ=ˇ›ðþ=ĆÈþ=³œÈ¼ć⁄=Ž²
₣Èþ¼ć=ÈŽœÈ¼ć=˝œğpÆÈ₣=şi~œş¼œ×Ì=›ĆÈşÈ¼=Èˇœ•Ì¼ć=₣È¹Á=¾œł²=¹¼ćœ=şó¼=˘¼Ô=›ĆÔşœ¼ć=³È−=ÛÔİˇ¦ĆÈÞ=Èˇœ•Ì¼ć=˘˝=³È¨¼ć=Û²Ì
Ćœ=›¼≠uİ›jÆ¼ć=¼ćH³=›²ÈŞć=şi~œÈş¼ć=π‘›þ˝œ¼ć=¼ć¨œ˝þÂœ¼ć=¾Ò›₣˝œ=³œğ²=˝¼ćÈþ=³œÈ¼ć⁄=¼ćœÈ«§∂¼ć=˘Ćı=¹¼ćÈ²¼ć=Ćı›þ¼œŠ˝=¾Ò›₣˝œ=şi~œ
Èş¼ć=È₣œ˝œ›¼ğœŞć=Ûœ∑iŽÂœ›þ˝=İ›jÆÈŽœÐ=ˇÈÜ=þ„ğÈþ=³œÈ¼ć=˘¼Ô=¼ÚĆj¼ć=Ûœ∑iŽÂœ›þ˝=³›¼ćşÈ¼ć=ÛœÈğœŠ²œ¼ć=₣œ¹ÁÈ₣=şi~œş×₣È²=
˝œŞ˝¼ć=¾Ò›₣˝œ=³œğ²=˝¼ćÈþ=³œÈ¼ć⁄=Ş›×˚=˘Ćı=þjtˇþ=şóœ¼²œ=¼Á¼Ćœ›¼ć˝=›×˝=›×ÈŞć=˝þÐœ=Û−Â¼Ć=ĆÈ¼=Èş=¼Áœ³œÈ¼ć˚˘˝Ðœ=π‘ªΩ
=È−È˝=ŞœŞć⁄ 
¼ćœ«§∂=¼œ=ş¼ć˝œ¼ć=Ž²₣þ=ˇÈÜ=Èþœğœ¼ć=›¼ÈªøĞÞ₣„˛Ì=È˛œğœÈ₣ğœ=³−=³›¼ćĆœ¼ć=˝È¼ć=˝Üœ=×₣²˝œ¼ćÌ¼ć=¾Ò›₣˝œ=³œğ²=˝¼ćÈþ=ÈˇÈğ=Ø
we’˘¼Ô=they’ ˘È×¼ć=¼Á¼¹œ²=¼ÚĆj¼ć=ĆÈ¼⁄=²þ„²=²þ„² ‘we’ 
×ğ=›²þÁ²þ„²=×œ›¼=›²ÈŞć=π‘˝œİÁ=¼œ=Èˇœ³È²=Ûœ›¼¾ÒÂþ=ĆÈŞć=¼ćœ«§∂I=İœş²Şi~=˘¼Ô=şœ¹œ¼ćÞ=²œˇ›¼ćÈ˝¼ć=ŽÌ¼È²=Ûƒ¬›∑ƒ=˘¼Ô=ÛŠğœ¼
ƒ∏œ=şÚ›«§=˝¼ćÈþ=ş₣−Â=ĆÈ¼⁄ ‘we’ ˘¼Ô ‘they’ 
È¼œ¹þœ›Üþ=şi~œş¼œ×Ì=ĆŞć=şÔ›ªø«§=¼ćœ«§∂›¾›j¼ć=ŽœþÌŞćþœ¼ć=Û∑i¾„ÂjÆ=−œ˝Èþ=ŠœŞć=²œ=ÛœĆıÈÝ²›Ð›Ð=¼œ=›¼ÈİĞ=³›¼ćŠŞć=È˛œŞćœ=Şœ¼œ¼
ć=¾ÈŞćI=²ŞćÈþœ=›¼³¼ćÌþ=³È¨=¼ćœÈ«§∂¼ć=Û›þ=C≠n³ÒÞÂ=İ›¼ć˝=›ĆÈşÈ¼=›²ÈŽÈ×¼ć=›¼È¼Š²œ=˝È¼ć=İœş˝ÈöÞÌ=þœÈ×¼ć=π‘›þ=Û₣È²œÈŞœˇÌ
=˘¼Ô=‰¼¼ćÌ=₣È²œ¾œ¼œ³á≈=˘Ćı=Ýı³ğ›í=È−È˝=şi~œş=šÜœŞć⁄=ŞœÈ×¼ć=ĆœÈþ=İœş²Şi~=þœ¼ćœ=¼ćœ«§∂=³›¼ćŠœğ²œŞć=Û¨₣=¹È¼ć=›²ÈŞć=þœÈ
×¼ć=¾Ì›þ=π‘×İÂÈ²¼ć=ÝıÈsÈİÁ=Èƒ¬_šœŞć=şi~œş¼œ×Ì=þ˝‚₣œ=ˇ¦ĆÞ=˝È¼ć⁄=Û−ÂœÊI=˘È¨Èp=şi~œş¼œÈ×¼ć=›İ˝Ü=˚ðœ=›¼ÈİĞ=˘˝Ðœ=ŽœþÌ
ŞćþœÈ¼œÈ¹¼ć=È−È˝=È¾Èł=È¼È¼ćœÈþ=ŠœŞćI=²ŞćI=π‘›þ›•þ=ŽœþÌŞćþœÈ¼œ¹È˝=˘˝=¹¼ćÈ²¼ć=Ýıˇ¦=ŽœþÌŞćþœ¼ć=²þ„²=È¼œÈ¹¼ć=ÈŽœŞćœÈ¼ć=¾œ›
şÈŞć=›×Èþ=ŠœŞć⁄=
=
È×İŽ=˘¼Ô=Ûœ₣×œ›²˝Úþ=şi~œş=
Èˇœ•ÌwÉI=ŽœþJ¼ÞÂJ¹₣Â=ş√³›˝Âþ=Û›İ¨œI=˝„›İ¨œ=˘¼Ô=Ûş›ĆĞ„ºþœ=şi~œş=şÚ›«§¼ć=˘˝=³È¨¼ć=˝œ¼ćÞ⁄=Û²Á=³È¨¼ć˝œ¼ćÞI=Û−ÂÎ²›
þ˝=‰¼Ğ₣ÁI=È¼aÈŠ=−œ˝œ¼ć=ŽÈ²Á=²ÒÁ²þ₣=ş„ÈŞœˇJş„›¼¹œ¼ć=Û¾œ¼=˘¼Ô=˘ş¼=È−È˝=Žá∫=È²˚Şćœ=³¼ćœ¹Ì²þœ¼ć=È¼œ¹⁄=˘Ćı=×„=¹¼ćÈ²¼ć=
˝œ¼ćÞĆı=Žá∫=›²Èþ=³œÈ¼ć=¼ćœÈ«§∂¼ć=Û¾Á∑i¼ć=È−È˝=Şœ¼ć=›³šÈ²=−œÈ˝=˙›þĆœ›ş˝=şþÁœşþÁ⁄=Ûœ¼œ¼ćI=›wþÌŞć=›¼ª…Ş„Èuœj¼ć=¼›Þ˝=×„›²
Şćœ¼ć=Û¾„ÁlœÈ²¼ć=³È¼ć=¼Á¼şœ›Şć˝=ƒ¬œÈ−Â=şi~œÈş¼ć=˘Ćı=˝œ¼ćÞCÈğœ=¾œÈğœ=˝È¼ć=¼„Èž=›²ÈŞć=›²›×Â«§=¾Ò˛Èd=şi~œş˝×ğ=şÚ›«§=˝¼ćğ=È
˝œÈ²œ=ƒ¬œ−ÂœÈ√¬ĞÌ=İ›jÆJJ˘=ŁÐ²œ˚=›¼¼ćğ=²Şć⁄=˘Ćı=Ûœ₣×œ›²˝Úþ=şi~œÈş¼ć=ÛœÈğœŠ²œ=³È¼ć⁄=Ûœ³œþþI=È×İŽĆı=ÈĆœ˝=Ûœ¼ć=¼œĆıÈ¼ć
¼ć=È−È˝=ÛœˇþĆı=ÈĆœ˝I=ÈŞ=ÈŞ=›¼ĞŞćÈ˝=›ŁÈ¼ć=şi~œş=Ýı‹Òþ=Ć¼œ¼ć=şóœ¼²œ=þœÈ×¼ć=ˇ¾ÌÈ¼ć=π‘È¼İ=˝¼ćœ=Şœ˝⁄=
æ=
Èˇœ•ÌwÉI=¹₣ÌÂŞć=›¼ÈwĞ=˚=›¼È¾×=
ˆ²›¼Ôİ=İþÈ˝¼ć=ÈİĞ¾œÈˇ=Ûœ−Â¼ć=×Á=Èˇœ›¼È²Áœ=ŽœþÌŞćþœÈ¼œÈ¹=¼ćÈjÆ¼ć=C≠n=ş√¬ÈÖ=Û›¾₣þ=π‘˝œİ=˝¼ćÈğ²⁄=þaœ¼ć=˘Ćı=›¼›Šp=
Û›¾₣þ=Èş=ş₣ÈŞć¼ć=şœ₣œ›Ž˝=Û¼ƒ∏œ¼ć=ş₣−ÂÈ²⁄=ş¾Áþœ¼ć=¼Áœ›ä=şÌ›₣þ⁄=Ýı_ŠJ²ÌŠÈ¾È×=‰¼Ğ₣Á⁄=ƒ¬¾œ¼þĆı=şÚ›«§İÌğ=›Š∑iœ¼ć=π‘˝œİ



=Ýı_Š¼ÈÞÂ¼ć=₣È¹ÁĆı=ŁÐþ⁄=˘Ćı=şĆŽ=şþÁ=þaœ¼ć=ÈŠœÈ˛=³Üğ=²œ⁄=þ˛²˝œ¼ć=ş₣œŽ=¼Á¼ƒ∏œŞć=›¼¼œÈĆ¼ć=¼Áœ³œÈ¼ć=Ýı_ŠJ²ÌŠ=›¼ŠœÈ¼ć=˝Üœ
˝›Ü=›šğ=˘¼Ô=›ÐÝıÈÐœ›²˝=¼œ=Žœ₣Âœ²=Žœ›þ¼ć=₣È²=˘Ćı=˝œ¼ćÈÞĆı=›šğ=˛aœ›Ð=¼ćÈjÆ¼ć=ÛĆ›₣˝œ=þ−œ=È²þÚÈn=ƒ¬œ¾œ›¼˝=Û›¹˝œ¼ćÈ¼œ¹
⁄=½¼ćœ›ş=È×Èİ=ÛÁœ›hÐJÈş₣œĆıÐ×ğ=Ćır›×È×¼ć=ĆıÈŞćœÈ¼ćœ³=¾Ò˛Èd=¼œĆıÈ¼ć¼ć=Èğœ˝=¼Èğ=›Ć›ĆÆþ=˝¼ćğ⁄=NUVQ=şœÈğ=ÛœğÈ½¦Ý=Èb½„È
ş¼ć=₣Úþ„Á×dœÈ×Èİ¼ć=₣È¹Á=›×ÈŞć=Ćır›×È×¼ć=π‘›þ=ÛÁœ›hÐJÈş₣œĆıÐÈ×¼ć=˘Ćı=›¼ÈwÈĞ¼ć=Š¼ć₣=π‘˝œİ=ŁÐğ⁄=½¼ćœ›ş=‰ş²Á¼œ›Ć²Ì¼ć=˘˝₣œp
=Ćır›×=Û›½şœÈ¼ć¼ć=˘Ćı=₣Úþ„Á×Èd=ÛÁœÔÈğœ=J=şÁœD²I=Žœ₣Âœ²=˘¼Ô=Èπ‘œÈÐ¶ÁhÐ‚È×¼ć=ŁÐœÈ²œ⁄=Èb½„ş=ĆþÁœ˝œÈd¼ć=×„=¼š¼ć=³È¼ć=Û›ƒ§∂Şć
œ²=şœÔ¼œ›×˝=›−˚ÈÝœ¼ć=ĆœŽÂğ‚=≥Herzlµ=π‘Šœ¼ć=˝¼ćÈğ²JJJ=ÈŞ=Žœ›þ¼ć=¾Ò˛d=È²Ćı=þœÈ×¼ć=ŽÈ²Á=ŠœĆı=₣²„ĞÁĆÌ²=¾Ò˛d⁄=˘›×È˝=þœ¼ć
=ÛœÈˇĆı=¼ćœ›İŞćœŞć=ŽœÈŞćœ›²¶‚=×ğ=≥Zionistµ=²þ„²=Žœ›þ¼ć=Û¾„Álœ²=ŁÐœÈþ=³ÁœÈğ¶œĆıÈ²¼ć=³È−=³œ=¼œ›ÜÈŞćÈš⁄=þþ›×È²=Žœœ₣Âœ›
²Èþ=ÛÁœ›hÐ=J=Èş₣œĆıÐ=×Èğ¼ć=¾œÈğœ₣Èþœ=π‘›þ•œ=ĆÈŞć=ÈˇÈš=Şœ¼ć=½ğöå›þ=›ĆşœÈ¼=İ≠=ĆÈŞć=ÈˇÈš=Ćır›×=J=È˛×œ˚=ÛœÈàœğ²⁄=NU
TV=şœÈğ=˙›þĆœ›ş˝=ÈĆ²›¼ć˝=½ğ=ÈÐ»Ð›ƒ∆=‘The Jews are our 
misfortune’=²œÈ₣=˘˝›Ð=ŽXœğœ₣ŞćÌ=›²¼Ö=¼ćŠ²œ=˝¼ćÈğ²⁄=Û−Š=þœ¼ć=ÈĞœğ=¼š¼ć=ÛœÈˇ=NUSP=şœÈğ=ğ„Ćı=ÈŽœ›ğ=ØÛ²=×Á=›π‘›â
³ğ‚=Û¼=²Áœİ²œ›ğ›ÐŽ∞=ˇ¦Èi∏=₣∑i¼Á=˝È¼ćÈš²I=‘The fusion of races, as it happened in France, Britain, and 
the United States, is one of the great beneficial factors of history. The leading powers in the world 
are the very ones where the various nationalities and racial strains which entered into their 
formation have been extinguished as far as possible and have left 
traces.’=Û−ÂœÊI=Ćı›þĆœş=È−È˝=˘Ćı=›İ¨œĆı=³œ˚Şćœ=ŞœÈ_š=˘˝×ğ=ƒ¬πΩ=È×È˛I=İ˝JĆÒÞ×ğJ³œðœ²JÈ₣œˇğ=˘˝=È×ÈĆ=ğÌ²=ÈĆœ˝=Ûœ
¼ć=Û²Á×ğ=₣×þ=È×Şć=›¼›¾á≈þœ=Žœ›ˇÈŞć=¼ćœ˛œŞć⁄=›wþÌŞć=×Èğ¼ć=˝œ¼ćÈÞ=şi~œÈş¼ć=Žá∫=Ûœ¼ć=π‘−₣=×Èğ¼ć=π‘È¼ćœŠ²œŞć=şi~œÈş¼ć=π‘›þ˝
œÈ¼ć¼ć=Ûœİœ=˚=¾œ¼²œ⁄ 
æ 
¹₣Â=›¼ĞÈŞć=›¼È¾×=şi~œÈş¼ć=ÛœÈğœŠ²œŞć=Û›þ=₣œpœŞć=C≠n³ÒÞÂ⁄=³›õ₣œ=¹È₣Â¼ć=Ćı›þĆÈş=›˛¦¶ÌŞćI=Ćır×ÌŞć=˘¼Ô=₣Ć√∫×ÌŞć=¹₣ÌÂŞć=›¼ª…œ
Èş=şĆ²İÌğþœ¼ć=Û¾œ¼=˘¼Ô=Ł²=Ł²=›ĆÔşœöŞć=ÈŞ₣²=ş¼ÂŽ²›¼›×þI=¾œ¼ćþ¼ÈĞÂ=›Ćà„=₣„şğ₣œ²=×œLœ˚=Èþ₣²=Ćı›þĆœÈş¼ć=³œþœŞć=
²œ₣=›ğ›˛ÈŞć=ŠÈğÈš=¼œ¼ć¼œ¼ć⁄=ÛœŽ˚=³ŞÂ∑i=›Ćà„J₣„şğ₣œÈ²¼ć=İœ›∑işĆœ¼ƒ∏œ²=˝›ð²=¼ćœ∑ƒœ=³„È¼ćœ³„›¼ć=³œ¼ć=ĆÈþ=³œÈ¼ć›²⁄=ĆıÔÈ¼ćŽ=È
×İ=ÈšÈÜ=Şœ¼œ¼ć=ÛœÈˇ=³Ò¼Â=˚=³›õ₣=¾Ò˛Èd=¾œ¼ćþ¼ÈĞÂ¼ć=ÛLÈ_š×=˝¼ćœ¼ć=ÈŞ=ş„ÈŞœˇ=›²ğ=þœ¼ć=¼ÌŽ=þœ¼ćœ=›²ÈŽ¼ćœĆı=³a„Èþ›šğ=Ûœ
Èˇ¼ć=İþœëÌÈþ=⁄=˘˝−œ=¾„Èğ=ÈˇÈğ=ŠğÈ¼=²œ=Ûœ›ğˇÜ=ÛœÈàœğÈ²¼ć=³„È¼ćœ¹œ=‰şŞćœ×=ÛœĆÈ₣×=π‘−₣=›×È˝=¼Èğ›šÈğ²JJJHindu
s and muslims are the two eyes of India- injure the one and you will injure the other. 
È×İ=İœş²=˝¼ćÈþ=ĆıÔÈ¼ćÈŽ¼ć=π‘ÈŞćœŽ²=›šğ=›¼È¾×=şÚ›«§=˝È¼ć=½œŞć×œ=Èþœğœ¼ć⁄=þœÈ×¼ć=›²ÈŽÈ×¼ć=Ćı›þĆœÈş=¹₣Â›¾›j˝=›¼È¾È×¼ć=²
›Ž¼ć=þœÈ×¼ć=³›¼ć›Šþ=³−⁄=Û›İ›¨þI=Û¹Â›İ›¨þ=Û−¼œ=³„a›−ˇþ=›İ¨œŞć=›İ›¨þ=¹È₣œÂ√∫œ×=Ćþ¾œˇÁ=¾œ¼ćþ¼œşÌ=›²ÈŽÈ×¼ć=¾œ¼ćþ
¼œşÌ=›ĆÈşÈ¼=²œ=È×È˛=›Ćà„=Û−¼œ=₣„şğ₣œ²=›ĆÈşÈ¼=È×˛ğ⁄=ĆıÔÈ¼ćÈŽ¼ć=³œþœ=½aœÈ×=³œ=›×ğ⁄=ÈŞ=³−=›×ÈŞć=ĆaœÐÈğ=˘˝þœI=şœ›¼Â˝
þœ=˘¼Ô=ŽœþÌŞćþœ¼ć¼ć=˘˝Ðœ=Û˛d=×Ú«§œ∑i=‰þ›¼ć=˝¼ćœ=ÈŞþ=Èş=³−=³›¼ćĆœ¼ć=˝È¼ć=ŁÚÞœ=˚=ğ@œ¼ć=Ćı›þĆœş=¼ćŠ²œ=˝¼ćœ¼ć=³œ˝œ=¼Á¼ƒ∏
œ=˝È¼ć=›×ğ⁄=ÈşĆı=Û³›¼ćÞœ₣×›İÂþœ¼ć=₣œèğ=˘˛È²œ=›×ÈŞć=ÈŞÈþ=ĆÈ_šI=CŽ¼ćœÈÐ¼ć=şœ√ñ›þ˝=ŁÐ²œŞć=Şœ¼ć=ş₣−Â²=È₣Èğ⁄=
æ=
Ûœ¼ć˚=˘˝=₣œ¼ćœo˝=¾œ¼²œ¼ć=›¼ĞŞć=ŽœþJ¼ÞÂ=J¹È₣Â¼ć=š„aÊ₣œˇÂ=˘¼Ô=Ûş›ĆĞ„ºþœ⁄=³ÒÈ¼Âœ›ôø›˛þ=ØïÉ∞=˘¼Ô=‘they’=È¼œ¹=È−È˝=Žá∫=
²˚Şćœ=‘in group’=˘¼Ô=‘out 
group’=Şœ¼ć=¼œÔğœ=þŽÂ₣œ=˝¼ćÈğ=›₣p×ğ=˘¼Ô=İp×ğ=ÈˇœÈš¼ć=¾œ¼=½„ÈÐ=˚Èð⁄=þœ=ÛœşÈğ=˘Ćı=Ûş›ĆĞ„ºþœ¼ć=È²›þ¼œŠ˝=½ğ=Û
−¼œ=ÈşœŽœ=˝−œŞć=˝„½ğ⁄=ÛœŽÈ˝¼ć=þ−Á=π‘Ş„›jÆ¼ć=Û²œŞćœş=›¼Š¼ćÈÞ¼ć=›×È²I=³œ¼ćƒ³›¼ć˝=¼ćœŽÎ²›þ˝=Ûœ×œ²Jπ‘×œ²=þ−œ=›²¾Â¼ćþœ
¼ć=Ûœ∑iŽÂœ›þ˝=³›¼ć₣dÈğ=ŽœþJ¼ÞÂJ¹È₣Â¼ć=›¼ÈwĞ=ÛÈ²˝=È¼›İ=›¼¹qÔşÌ=¾Ò›₣˝œ=›²Èþ=π‘Çþ⁄=ÈŞ=˝›Ð=π‘›þ³¨=˘Ćı=›¼ÈwÈĞ¼ć=›İ˝
œ¼ć=ĆÈŞć=³ÈÜ=þœ¼ćœÈ˝œÈ²œ=È¾ÍÈˇœ›ğ˝=şÌ₣œ¼ć=₣È¹Á=Ûœ¼u=²œ=È−È˝=Ş˛²=ÈŞ˛œÈ²=›₣›ğþ=ĆÈŞć=þœÈ×¼ć=₣È¹Á=›¼ÈwĞ=˘¼Ô=ğÜœĆıÈŞć¼ć
=₣È²œ¾œ¼=Û¼ÁœĆþ=−œÈ˝⁄=˘₣²˝Ì=˘˝›Ð=π‘›þ³È¨¼ć=¼Ö„=¼Èğ=›Š›ĆÆþ=Žœ›þ=¼œ=¼ćœ«§∂=Û²Á=π‘›þ³È¨¼ć=Û−¼œ=Û²Áπ‘›þ³È¨¼ć=¼Ö„=
¼ćœÈ«§∂¼ć=İpåÈþ=³›¼ćˇ›Þþ=ĆÈþ=³œÈ¼ć⁄=ÈŞ₣²=NN=ÈşÈπfı√¬¼ć=OMMN=şœÈğ¼ć=ŁÐ²œ=³ÁœÈğ¶œĆıÈ²¼ć=Ž›₣¼ć=ğÜœĆıI=³Áœ²=Ćışğœ›₣˝=È
şÍĆœ×ÂÁJJJ˘¼ć¼ć˝₣=ÛÈ²˝=›¼ĞÈŞć¼ć=Ýı³¼ć=ÛL„›ğ=›²È×Âİ=˝È¼ć⁄=
æ=
¼ÞÂşÈŠþ²þœ=şi~œÈş¼ć=Ûœ¼ć˚=˘˝Ðœ=˝œ¼ćÞ⁄=×›¨²=Ûœ›½¦˝œ=¼œ=ÛœÈ₣›¼ć˝œ=Ş„jÆ¼ćœÈ«§∂=¼ÞÂşÈŠþ²þœ=Ûş›ĆĞ„ºþœ¼ć=˝„½ğ=˘¼Ô=Èş
˚=‘in group’=˘¼Ô=‘out 
group’=È¼œ¹Ž›²þ⁄=¼ğœĆı=¼œrğÁI=¹È₣Â¼ć=₣Èþœ=¼ÞÂ=ş√³›˝Âþ=˘Ćı=³œ¼ćƒ³›¼ć˝=›¼ÈwĞ˚=˘˝Ðœ=Ž₣œÐ=¼ćœ«§∂=¼œ=È²İ²=ˇÈÜ=Èþœğœ
¼ć=³È¨=₣∑ƒ=¼œ¹œ⁄=şi~œş=Şœ¼ć=Û¼İÁóœ¼Ì=½ğ⁄=≠Èİœ¼ć=₣ÈþI=ŽÈá∫¼ć=Ûœ›¾ŽœþÁ=²ŞćI=¼„›u¼ć=π‘œ˛ŞÂ=²ŞćI=₣œ²„ÈĞ¼ć=ş×‚CÞI=şÒ¢=ĆH×
Şć¼Ú›jI=³œ¼ćƒ³›¼ć˝=¼Ö²I=¼ćœ«§∂=ˇðÈ²¼ć=₣Òğ=›¾›j⁄=þaœ¼ć=ƒ¬ÈπΩ¼ć=¼ćœÈ«§∂¼ć=π‘›þ›Ð=ş¾Á=ÈŞ=È×İÈπ‘È₣=Ýıu„í=ĆÈ¼=ÈşĆı=È×İÈπ‘₣=ĆÈ¼=³„



ÞÁ¼Ê⁄=þaœ¼ć=˝−œI=‘How can we live at peace with those, we believe to be damned?” =
æ 
≠Èİœ¼ć=ƒ¬ÈπΩ¼ć=¼ćœÈ«§∂=È³aÍšÈþ=²œ=³œ›¼ćI=Şœpœ=Û¼İÁĆı=ĆÈ¼=ÈşĆı=Û›¾₣„È˛=Ş›×=şi~œÈş¼ć=π‘›þ˝œ¼ć=ğ¨Á=ĆŞć⁄ 
æ 
Û−ÂÎ²›þ˝=‰¼Ğ₣Á=˚=²ÒÁ²þ₣=ş„ÈŞœˇJ=ş„›¼¹œ¼ć=Û¾œ¼=
Û−ÂÎ²›þ˝=‰¼Ğ₣Á=¼ğÈþ=˘₣²=˝−œ=₣œ−œŞć=¼ćœ˛Èğ=ŠğÈ¼=²œI=¹²ÌJ×›¼ć{JÝı_Š›¼jJ›²á∫›¼j=ş₣œŽ=È−È˝=ş√³ÒÞÂ=₣„Èš=ŞœÈ¼⁄=›˝Å
=˘˝×ğ=×„È¼ğœ=Ûœ¹È³Ðœ˚=È˛Èþ=³œŞć=²œ=Ûœ¼ć=˘˝×ğ=›¼ğœ›şþœ¼ć=Ûœ¹„›²˝þ₣=ş¼ć\œÈ₣¼ć=¼œ=¼Á¼¼ƒ∏œ¼ć=İ›¼ć˝=ĆÈþ=³œÈ¼ć=ĆıÈ_š
₣ÈþœI=˘˝Ćı=Û−ÂÎ²›þ˝=¼Á¼ƒ∏œŞćJJJÈˇœğÈŞœˇÐœ=˘˛œÈ²Ćı⁄=Û₣„˝=¹²ÌI=Ûœ›₣=ˇ¼ćÌ¼⁄=þþ¨Þ=şÈĆÁ¼ć=şÌ₣œŞć=−œÈ˝=Şþ¨Þ=Û₣„È˝¼ć
=¹²=Ûœ¼ć=Ûœ₣œ¼ć=×œ›¼ćÈ{Á¼ć=˝œ¼ćÞ=›ĆÈşÈ¼=È˝œÈ²œ=şœ₣œ›Ž˝=¼œ=Û−ÂÎ²›þ˝=¾œ¼²œ¼ć=på›Ð=¼œ=Û²ÁœŞć=ÝığL¾œÈ¼=π‘˝œİ=²œ=³œŞć⁄=
ÈŞ›×²Ćı=₣È²=π‘ªΩ=˘ğI=˘Ðœ=È˝²I=˚Ðœ=È˝²I=È˝²=˘Ćı=Û›¼Šœ¼ćJJÈş›×²=È−È˝Ćı=₣È²=È¨œ¾=Žá∫=›²ğ⁄=Èş=È¨œ¾=π‘−È₣=¼Á›jÆ=›¼È
İÈĞ¼ć=π‘›þI=³È¼ć=Èˇœ›•=›¼ÈİÈĞ¼ć=π‘›þ=˘¼Ô=ş¼ÈİÈĞ=¼ćœ«§∂›¼È¼ćœ¹Ì=ŁÚÞœ¼ć=Š¼ć₣=π‘˝œÈİ=¼ćH³œ∑i›¼ćþ⁄=ÈπøÈÐœ¼ć=›¼ć³œ¼›ğ˝‚J˘=Ýı›ôø›˛
þ=ĆÈŞćÈš=π‘œŠÌ²=ˇ¦ÌÈş¼ć=π‘›þ›Ð=İĆ¼ć=ÛÈ−Â=˘˝›Ð=¹²ÌJİĆ¼ćI=Ûœ¼ć=˘˝›Ð=×›¼ć{=J=İĆÈ¼ć¼ć=Ş„uÈ¨p⁄=˘Ćı=Ş„uĆı=Ûœ₣œÈ×¼ć=³›¼ć›Šþ=
ÛÈ−Â=şi~œş=˘¼Ô=şi~œş×₣²=¼œ=³œ™œ=şi~œş⁄=
æ=
È¼aÈŠ=−œ˝Èþ=ĆÈğ=ÈŞ=²ÒÁ²þ₣=ş„ÈŞœˇJş„›¼¹œ¼ć=π‘ÈŞćœŽ²=×œ›¼ć{Á=šœÜœ=ÈşĆış¼=π‘ÈŞćœŽÈ²¼ć=Û¾œ¼ÈĆþ„˚=È¨œ¾=Žá∫È²Şć⁄=¼ć¼ÌÑ²œ
È−¼ć=³ôøÌÈş¼œ=È−È˝=³ôøÌ=π‘˝Ú›þ=›¼ĞÈŞć=şœ₣œ²Á=ÝıuÚ›þ=π‘œş›L˝=ĆÈ¼⁄=ØŞœÈ×¼ć=Ûœ₣¼ćœ=ÈšœÈÐœ=˝È¼ćÈ¼ćÈ˛›šK=þœÈ×¼ć=È×œĆœĆı=›×ÈŞć=
¨ÈÞ=¨ÈÞ=Û−ÂşÔˇ¦Ć=˝›¼ć=›˝Å=þœÈ×¼ć=¾œÈˇÁ=³ÈÜ=¼œ˝ÁI=Û−ÂÐœ=Û¼ÈİÈĞ=Ûœ₣œÈ×¼ć×Èğ¼ć=ÈğœÈ˝¼ć=¾œÈˇÁĆı=˘Èş=ÈŽœÈÐ⁄=È₣œÐ=
˝−œÐœ=ĆÈ_š=È×Èİ¼ć=ÈŞ=Û›þ=¨„{=ÛÔÈİ=¼„›u=›¼×Áœ=¹²=₣œ²I=ÈşĆı=İþ˝¼ćœ=³aœŠ=³›¼ć₣œÞ=ÈğœÈ˝¼ć=şÈL=³aŠœ²¼qĆı=³›¼ć₣œÞ=ÈğœÈÈ
˝¼ć=¼Á¼¹œ²=₣Ćœş₣„È{¼ć=¼Á¼¹œÈ²¼ć=ÈŠÈŞć=È¼›İ⁄=Ûœ₣¼ćœ=˘˝=È×Èİ=Ûœ›š=Û−Š=Ûœ₣œÈ×¼ć=˘˝=È×İ=²Şć⁄∞=˘₣²=¼Á¼¹œÈ²¼ć=ÛŽƒ¯=Ýı
×œĆ¼ćÞ=şĆÈŽĆı=È₣Èğ=˘Ćı=¾œ¼ćþ¼ÈĞÂ¼ćĆı=›¼›¾á≈=π‘œ∑i=È−È˝=˘¼Ô=ş₣ˇ¦=³Ú›−¼Ì=È−È˝⁄=˘Ćı=¼Á¼¹œ²=È−È˝=Žá∫=È²Şć=˘˝=¹¼ćÈ²¼ć=³
¼ćœ¹Ì²þœ¼ć=È¼œ¹=Şœ¼ć=Ýı¼Â¼ć=È¨Èp=¼ćş=˛„aÈŽ=³œŞć=¾›¼ĞÁÊ=şi~œÈş¼ć=¼ÌŽ⁄=
æ=
ÛÈƒ~¼ć=¼Á¼şœ=˚=Ûœ₣×œ›²˝Úþ=şi~œş=
›wþÌŞć=›¼ª…Şć„Èuœj¼ć=³Ú›−¼ÌÈþ=Žœ›þ=ş√³›˝Âþ=›²¼ćœ³jœ¼ć=π‘ªΩ=¼r=ÛœÈğœ›Šþ⁄=›²¼ćœ³jœ=›¼ĞÈŞć=›₣pþœ¼ć=ÈŞş¼=şÒp›²ÞÂŞć=˝¼ćœ=È
ˇÈš=Şœ¼ć=₣È¹Á=³œ¼ćƒ³›¼ć˝=şœ₣›¼ć˝=şœĆŠÈŞÂ¼ć=¾Ò›₣˝œ=›¼ÈİĞ¾œÈ¼=C≠n³ÒÞÂI=ÈşşÈ¼¼ć=ˇœÈŞć=ĆıÈ_š₣Èþœ=¼ćł=ğœ›ˇÈŞć=þœ¼ć=Š›¼ćp=
¼×Èğ=›×Èþ=¼œ›Þ›ŽÁ˝=˛ğŠœþ„¼ćÌ=˘¼Ô=¹ÒþÂ=Û₣œ²›¼˝È¼œÈ¹¼ć=ş₣Şć=ÈğÈˇÈš=₣œp=˝ÈŞć˝=×İ˝⁄=şi~œş=şÚ›«§Èþ=π‘þÁ¨=¾Ò›₣˝œ=Ş›×
=²œ˚=¼œ=−œÈ˝I=Øşi~œş=Ş„ˇ=Ş„ˇ=›Ž˚∞=¹qŽœ=þ„Èğ=¹È¼ć=ÛœÈš=ÈŞI=ÛœŽÈ˝¼ć=×„›²Şćœ¼ć=³œõœþÁ=π‘¾œ›¼þ=Û−Â²Ì›þ=˘¼Ô=¼Á¼şœ›Şć˝=
×Ú›«§¾›LI=˘=˝−œ=Ûƒ¬Ì˝œ¼ć=˝¼ćœ¼ć=Ýı³œŞć=È²Ćı⁄ The American Prospect, Winter 2002 
şÔ˛ÁœŞć=π‘˝œ›İþ=›¼ª…œŞć²=ş√³›˝Âþ=π‘¼ÈÖ=Ý?¼ć=Û₣þÂÁ=Èş²=ÝıÈôø˛=˝È¼ćÈš²=›¼ª…¼Áœ³Ì=Ûƒ~=¼Á¼şœ¼ć=₣È¹Á=›¼ª…İ›jÆC›ğ¼ć=şÔ›ªø«§
=−œ˝œ=Û²ÁœŞć⁄=þaœ¼ć=₣Èþ=şi~œş¼œ×I=ÛœZ›ğ˝=şÔŁœþI=şœ₣›¼ć˝=şÔŁĞÂ=˘CÈğœ=è¹„₣œp=ÛœZ›ğ˝=ÝıÈjŽ²œ¼ć=şÈL=²ŞćI=›¼ª…Ž„È
Ü=š›ÜÈŞć=−œ˝œ=Ûƒ~=¼Á¼şœ¼ć=şÈL˚=şÔ›ªø«§⁄=NVVS=È−È˝=OMMM=şœÈğ¼ć=₣È¹Á=›¼Èª…¼ć=Ûƒ~=¼ćäœ›²=¼Á¼şœ¼ć=UN=İþœÔÈİ¼ć=ÛÔİÌ
×œ¼ć=ş›√∫›ğþ=Žœ›þ³„È\¼ć=›²¼ćœ³jœ=³›¼ćĞÈ×¼ć=ƒ∏œŞćÌ=¼ćœ«§∂ş₣ÒĆ⁄=›¼Èª…¼ć=È₣œÐ=Ûƒ~=¼ćäœ›²¼ć=UT=İþœÔÈİ¼ć=›¼ÈpÆþœ=›ŽJU=¾„jÆ=È×
İş₣„Ć=Şœ¼ć=π‘œŞć=ÛÈ¹Â˝=ÛœÈ₣›¼ć˝œ=Ş„jÆ¼ćœ«§∂=˘˝œĆı⁄=ÛœÈ₣›¼ć˝œ=Ş„jÆ¼ćœ«§∂¼ć=Ûƒ~=¼ćäœ›²=¼Á¼şœ¼ć=SU=İþœÔİ=Ýıá≈Şć²İÌğ=È×İC›ğ
È˝=›ŁÈ¼ć⁄=ş›√∫›ğþ=Žœ›þ³„È\¼ć=₣Ćœş›Š¼=È˝œ›½=Ûœá≈œ²Jπ‘∑ƒœ›¼þ=ÈšœÐ=ÛÈƒ~¼ć=È¼ÛœĆı›²=›¼pÆÈŞć¼ć=Ýı³¼ć=˘˝›ÐŞ„¿ =İœ›∑ƒ₣Òğ˝=¼
Á¼ƒ∏œ=ÛœÈ¼ćœ³I=ÛœÈ₣›¼ć˝œ=Ş„jÆ¼ćœ«§∂¼ć=ş√∫›þ=³œŞć›²⁄ 
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È˝²=˘Ćı=Ûş√∫›þ’=şi~œş¼œ×I=şÔŁĞÂ=³Ú›−¼Ì=È−È˝=›²₣ÒÂğ=ĆŞć=ÈˇÈğ=Û−¼œ=ğ¨ÞÌŞć¾œÈ¼=Ć∂œş=È³Èğ=Ûƒ~=¼Á¼şœ=›˝¾œÈ¼=ŠÈğ=Õ=
˝−œŞć=˝−œŞć=Ûœ›½¦˝œ=₣ĆœÈ×Èİ¼ć=›¼›¾á≈=È×Èİ=şœ₣›¼ć˝=Û¾„Álœ²I=˘›İŞćœ¼ć=›¼›¾á≈=È×Èİ=¹₣ÂI=¼ÞÂI=Žœ›þ¼ć=²œÈ₣=˝œÐœ˝œ›ÐI=Ćœ²œ
Ćœ›²=Žœ›¼ć=¼ćœ˛œ¼ć=Ûœşğ=þœ›ˇ×=˘Ćı=Ûş√∫›þ¼ć=₣È¹Á=›×ÈŞć=³›¼ćƒ¡„Ð=²Şć=›˝=’=Ćı×œ²ÌÔ=˝œÈğ=ĆœŽœ¼ć=ˇdœ=›Ð›¾=ŠÁœÈ²Èğ¼ć=˝ğÁœÈÞ=
ĆıÈ_š₣Èþœ=›²¼Âœ›Šþ=×ÚİÁ=π‘×İÂÈ²¼ć=şœĆœÈŞÁ=¼ćœÈ«§∂Ćı=˘¼ć=π‘¾œÈ¼=π‘¼ğ=ÛşÈ∑iœĞ=Ûœ¾Á∑i¼ćÌÞ=›¼İÚÿğœI=˘₣²˝Ì=şi~œş=şÚ›«§=˝¼ćœ=ş
ó¼=Şœ¼ć=şÒ×Ò¼ćπ‘şœ¼ćÌ=½ğ=Û¼İÁĆı=ÛÈƒ~¼ć=¼Á¼Ćœ¼ć⁄=Šœ›Ć×œ=Ûœ¼ć=ÈŞœˇœÈ²¼ć=ş√³Â˝=›²ÞÂŞć=Û−Â²Ì›þ¼ć=π‘œ−›₣˝=˝−œ⁄=Šœ›Ć×œ¼ć=şÚ›«§=
¼ćĆşÁ=Û¼İÁĆı=Û−Â²Ì›þ¼ć=³œðÁ=›¼ĞŞć=²Şć⁄=þÈ¼I=¼œŽœ¼ć=Û−Â²Ì›þ=¼Èğ=şœ√ñ›þ˝˝œÈğ=¼r=ÛœÈğœ›Šþ=›¼ĞŞć=Ł„›¼ćÈŞćJ›½›¼ćÈŞć=˘Ćı=
Šœ›Ć×œ=şÚ›«§=¼ćĆÈşÁ¼ć=Ûœ¼ÈþÂ=ŁÒÞÂœŞć₣œ²=ĆÈğ=Û¼œ˝=Ć¼œ¼ć=›˝š„=È²Ćı⁄=
æ=
şi~œÈş¼ć=π‘›þ˝œ¼ć=JJJπ‘−₣=³×È¨³=



˘Ćı=³ŞÂ∑i=şi~œş=şÚ›«§¼ć=₣ÒÈğ=ÈŞ=˝œ¼ćÞCÈğœ=È˛aœŽœ¼ć=ÈŠ«§œ=˝¼ćœ=Ćğ=ÈşĆı=˝œ¼ćÞCÈğœ¼ć=ÝıÊ³›j=şi~œş=şÚ›«§¼ć=π‘−₣=³ŞÂœŞć⁄=˘Ćı=
˝œ¼ćÞCÈğœ¼ć=˘˝›Ð=¼œ=×„›ÐĆı=›wþÌŞć=³ŞÂœÈŞć=şœ√ñ×œ›Şć˝=₣È²œ¾œÈ¼¼ć=Žá∫=È×¼œ¼ć=³È¨=ŞÈ−«§⁄=˘Ćışœ√ñ×œ›Şć˝=₣È²œ¾œ¼=þÚþÌŞć=
³ŞÂœÈŞć=şÔ›ªø«§=Èˇœ•Ì¼ć=₣È²=›¼ŽœþÌŞć=¼œ=‰¼¼ćÌ=₣È²œ¾œ¼=ÛœÈ²I=Šþ„−Â=³ŞÂœÈŞć=Şœ¼ć=½Èğ=π‘›þ•œ²=¼œ=¼ćœ«§∂›¼È¼ćœ¹Ì=İ›jÆ=›ĆÔşœ¼ć=³
−=È¼Èš=È²Şć⁄=×ÌŁÂ=È₣ŞćœÈ×=şi~œÈş¼ć=π‘›þ˝œ¼ć=˝¼ćÈþ=ĆÈğ=ÈŞJÈ˝œÈ²œ=È¨œ¾=¼œ=ÛşÈ∑iœĞ=È˝œ²=³ŞÂœÈŞć=¼ćÈŞćÈš=π‘−È₣Ćı=ÈşÐœ=¼„Èž
=›²ÈŞć=π‘›þ˝œÈ¼ć¼ć=þœÊ¨›Þ˝=Ýı³œŞć=›²¹œÂ¼ćÞ=˝¼ćœ=π‘ÈŞćœŽ²⁄=¼ğœĆı=¼œrğÁI=ÈşÐœ=˝×œ›ŠÊ=ŁÈÐ⁄=½ğþ=şi~œÈş¼ć=π‘›þ˝œ¼ć=π‘œŞćİĆı=
şi~œş=×₣²=¼œ=³œ™œ=şi~œÈş=³ŞÂ¼›şþ=ĆŞć⁄ 
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þ×Ò¼ć=³ŞÂ∑i=È³aÍÈšÈš=þœ¼ć=ş√¬ÈÖ=³›¼ćƒ∆œ¼ć=¹œ¼ćÞœ=−œ˝œ⁄=şœ√ñ›þ˝˝œÈğ=³›õ₣¼ÈL=˘₣²=›˝š„=ŁÐ²œ=ŁÈÐÈš=Şœ¼ć=ÝıÊş=şÖœ²=˝¼
ćÈþ=›ˇÈŞć=ÛÈ²È˝Ćı=₣È²=˝¼ćÈš²=˘CÈğœ=Ûœ∑iŽÂœ›þ˝=şi~œÈş¼ć=Ćı›Lþ=¼Ć²=˝È¼ć⁄=˘₣²=₣È²=˝¼ćœ¼ć=Ş„›jÆ=˘ĆıI=¼r=ÛşÈ∑iœÈĞ¼ć=π‘
˝œİ=ÈŞ₣²=ÛZğÈ˝›Ñ˝=ş₣şÁœI=×œ›¼J×œ˚Şćœ=ĆıþÁœ›×È˝=›ŁÈ¼ćI=Û³¼ćœ³¼ć=È¨Èp=ÛşÈ∑iœÈĞ¼ć=Š›¼ćp=›¾á≈⁄=¼r=È¨Èp=ş₣şÁœ¼ć=π‘ş
œ¼ć=¼ćœÈŽÁ¼ć=şÌ₣œ=šœ›ÜÈŞć=È×Èİ¼ć=şÌ₣œ=šœ›ÜÈŞć=Ûœ∑iŽÂœ›þ˝=¼ćH³=È³Èþ=ŠœŞć⁄=Ûœğœ×œ=˛›ğ∑ƒœÈ²¼ć=×œ¼ÌÈ˝=È˝Ñ=˝È¼ć=³œ\œÈ¼¼ć=ş
i~œş=Û¼İÁĆı=˝œª ÌÈ¼ć¼ć=şi~œÈş¼ć=₣Èþœ=Ûœ∑iŽÂœ›þ˝=π‘Šœ¼ć=³œŞć›²⁄=½ÈğI=˝œª ÌÈ¼ć¼ć=şi~œş=×₣²=˝¼ćÈþ=ÛÈ²˝=È¼›İ=È¼ˇ=È³Èþ=Ć
È_š⁄=Ûœ∑iŽÂœ›þ˝=ş₣œÈğœŠ²œI=³Áœ²‚=J=Ćışğœ›₣˝=ÈŠœ˛=¼ćœłœ›²I=₣œ›˝Â²=×œ×œ›ˇ›¼ć=Û¼ÈĆğœ=˝¼ćœ¼ć=İ›jÆ=π‘×İÂÂÈ²=˘=È×İ=π‘Çþ=²Şć
⁄=È×Èİ¼ć=Û−ÂÎ²›þ˝=¼r=›¼ĞÈŞć=È×İ¼œşÌ¼ć=¾›¼ĞÁÊ=˘˛²=Şþ=²œ=C≠n³ÒÞÂ=þœ¼ć=È−È˝=È¼İÌ=C≠n=³œÈ_š=₣œ›˝Â²=×„›²Şćœ¼ć=Ûœƒ∏œ=
ÛŽÂÈ²¼ć=π‘ÈŠ«§œ⁄=È₣œÐ=˝−œI=şi~œş=Ş˛²=¼rŽœ›þ˝=¼ćH³=È³ÈŞć=ŞœŞćI=þ˛²=þœ¼ć=π‘›þ˝œ¼ć=ÛœŽÈ˝¼ć=›×È²=ÛÈ²˝=È¼›İ=˝«§şœ¹Á⁄=ş„
þ¼ćœÔI=ÛşÈ∑iœĞI=È¨œ¾I=˛d›¼È{œÈĆ¼ć=şÒp³œÈþĆı=žaœ›³ÈŞć=³Üœ=˘¼Ô=₣œ²›¼˝=×›Ú«§È˝œÞ=È−È˝=³ŞÂœÈğœŠ²œ=˚=π‘›þ˝œ¼ć=šœÜœ=ÛœŽ
È˝¼ć=›×È²=Û²Á=³−=˛„aÈŽ=³œ˚Şćœ=şi~œÈş¼ćπ‘›þ˝œ¼ć=›¼ĞÈŞć=×„«∆¼ć⁄=₣œ²›¼˝=×Ú›«§È˝œÞ=È−È˝=³ŞÂœÈğœŠ²œ=˝¼ćœ¼ć=Û−Â=˝þCÈğœ=›¼È
¾×=˚=³œ−Â˝ÁÈ˝=ƒ¬Ì˝œ¼ć=˝È¼ć=›²ÈŞć=İœ›∑i³ÒÞÂ=şĆœ¼ƒ∏œ²⁄=ÈˇaœÜœ›₣Ðœ=˘=›¼ĞÈŞć=Û›ĆĞ„ºþœÈþĆı=˘¼Ô=Èˇœğ₣œÈğ¼ć=şÒp³œþ=˘˛œ²=È−
È˝Ćı⁄=Ø¾œ¼ćþ¼ÈĞÂ¼ć=Ćı›þĆœş∞=π‘¼ÈÖ=¼ć¼ÌÑ²œ−=›ğÈ˛Èš²I=ØÈŞ˛œÈ²=Ş−œ−Â=³œ−Â˝Á=ÛœÈš=Èş˛œÈ²=ÈşĆı=³œ−Â˝ÁÈ˝=Ş−œÈŞœˇÁ=ƒ∏œÈ²=›
¼²Á∑ƒ=˝›¼ćŞćœI=şÔŞþ=˝›¼ćŞćœI=þÈ¼ć=þœĆœÈ˝=˙˝Á×œ²=˝¼ćœ=şó¼⁄=ş˝ÈğĆı=˘˝=ĆĆığ=¼›ğŞćœ=ÛœĆı²=˝›¼ćÈğĆı=˘˝=ĆŞć=²œ⁄=ŞœĆœ¼ćœ=
˘˝=ĆĆı¼œ¼ć=²ÈĆ=þœĆœÈ×¼ć=₣È¹Á=ş√¬Öƒ∏œ³È²¼ć=Ýı³œŞćJJJþœĆœ›×ˇÈ˝=³Ú−˝=Û›¹˝œÈ¼ć¼ć=₣È¹Á=›¼¾jÆ=˝›¼ćŞćœ=È×˚Şćœ⁄=³Ú−˝È˝=¼ğ
³Ò¼Â˝=˘˝=˝›¼ćÈğ=þœĆœ¼ćœ=˘˝›×²=¼ğ³Ò¼Â˝=›¼›_šá≈=ĆĆıŞćœ=ŞœŞćI=Èş=›¼È_šÈ×¼ć=ş₣Şć=π‘ğŞć=ŁÈÐ⁄=¾œ¼ćþ¼ĞÂ=›₣ğ²=şœ¹È²¼ć=˘Ćı=¼ć
ĆşÁ=Žœ›²þ⁄=½¼ćœ›ş=›¼È{œĆ=ˇœÈŞć¼ć=ÈŽœÈ¼ć=₣œ²È¼¼ć=³œ−Â˝Á=¼ćjÆ=›×Şćœ=₣„›šŞćœ=È½›ğÈ¼=₣È²=ƒ³¹Âœ=˝›¼ćŞćœ›šğI=›˝Å=½ğ=ÝığÐœ=Ć
ĆıŞćœÈšJJJJ∞=
æ=
¼ć¼ÌÑ²œÈ−¼ć=Û›¾₣þ=È₣È²=›²ÈŞć=Ş›×=˘₣²=˘˝Ðœ=³›¼ćÈ¼İ=şÚ›«§=˝¼ćœ=ŞœŞć=Ş˛²=›¼È¾×=˘¼Ô=³œ−Â˝Á=şÈjt˚=˘˝Ðœ=şœ›¼Â˝=˙È˝Á¼ć
=¼Ö²=‰þ›¼ć=˝¼ćœ=ŞœÈ¼=þ˛²Ćı=ş›þÁ=ş›þÁ=şi~œÈş¼ć=ÈˇœÜœ=È˝ÈÐ=È×˚Şćœ=şó¼=ĆÈ¼⁄=
æ=
›İ¨œ¼ć=C≠n=
›İ¨œpÆÈ₣=¼ćœŽÎ²›þ˝=×Ú›«§¾›L¼ć=Û²„π‘È¼İI=›¼≠u=π‘¼Þþœ=˘¼Ô=Ðœ²œÈ³œÈÜ²=›İ¨œÈ˝=Û˛d=È²İ²=ˇÜœ¼ć=ğ¨=È−È˝=¼r×ÒÈ¼ć=ş›
¼ćÈŞć=¼ćœÈ˛⁄=¼ćœŽ²Ì›þ₣„jÆ=›İ¨œĆı=˘˝œ¹œÈ¼ć=›İ¨œ−ÂÌ¼ć=Ûœşğ=›İ˝Ü=˚=ƒ∏œ²ÌŞć=Ćı›þĆœş=ş√¬ÈÖ=þœÈ˝=şÈŠþ²=˝¼ćÈþ=³œÈ¼ć=Ûœ¼œ¼ć
=ŽœþÌŞćþœÈ¼œ¹=¼œ=È×İÈπ‘È₣¼ć=È¼œ¹=þœ¼ć=₣È¹Á=Žœˇ¦þ=˝¼ćÈþ=³œÈ¼ć⁄=˘Ćı=ŽœþÌŞćþœÈ¼œ¹=Šœ›³ÈŞć=È×˚Şćœ=ŽœþÌŞćþœÈ¼œ¹=ĆÈ¼=²œ⁄=¼
Ôİœ²„pÆ›₣˝¾œÈ¼=›İ¨œ=ş„ƒ∏¾œÈ¼=˘=˝−œĆı=π‘Šœ¼ć=˝¼ćÈ¼I=π‘›þ›Ð=È×İ¼œşÌ=ÈŞ=¼ÚĆj¼ć=ŽœþÌŞć=Èˇœ•Ì¼ć=ş×şÁ=þœ¼ć=Û∑i¾„ÂjÆ=ÈšœÐ=¼œ
=ÛœZ›ğ˝=Èˇœ•ÌC›ğ¼ć=₣È¹Á=π‘È¾×=şœ₣œ²ÁI=›₣ğ=˘þ=È¼›İ=ÈŞI=³œ¼ćƒ³›¼ć˝=öuœ¼ć=›¼›²₣ÈŞć=ƒ¬œ¾œ›¼˝¾œÈ¼Ćı=˘˝›Ð=›¼ÈİĞ=˚=¼ÚĆ
j¼ć=ŽœþÌŞćþœÈ¼œÈ¹¼ć=Èƒ¯œþ›ƒ¬²Ì=²×ÌÈþ=ş˝Èğ¼ć=ş×œJÛ¼ˇœĆ²=şó¼⁄=Èş=Û¼ˇœĆ²=ƒ¬JĆı_šœŞćI=È×Èİ¼ć=İ›¼ć˝=Ć¼œ¼ć=Û›¹˝œ¼ćÈ¼œ¹I=
˝þÂÈ¼Á¼ć=ÐœÈ²=˘¼Ô=şÈ¼Âœ³›¼ć=›²¼ćœ³jœ=ŽÌ¼²¹œ¼ćÈÞ¼ć=şœ₣œ›Ž˝=þ−œ=şœ›¼Â˝=π‘ÈŞćœŽÈ²⁄=¾œ¼ćþ¼ÈĞÂ¼ć=π‘şÈL=¼ğœ=ŞœŞćI=›İ¨œpÆÈ
₣=şÔ›ªø«§=›İ¨œ−ÂÌ¼ć=π‘œÈ×›İ˝=¾œĞœ=˚=þ−Á=ş√³›˝Âþ=Wœ²=ÛœĆ¼ćÈÞ¼ć=şÈL=˘˝›Ð=ş¼Â=¾œ¼ćþÌŞć=ŽœþÌŞć=›İ¨œ=ˇ¦ĆÈÞ¼ćπ‘ÈŞćœŽ²I=Ş
œÈþ=›İ¨œ−ÂÌ=ş₣ˇ¦=¾œ¼ćþ¼ĞÂÈ˝=₣œ²›ş˝¾œÈ¼=þœ¼ć=›²ÈŽ¼ć=È×İ=¼Èğ=₣È²=˝¼ćÈþ=³œÈ¼ć⁄=×„¾ÂœˇÁ¼İþI=ÛZğ›¾›j˝=¼ćœŽÎ²›þ˝=×
ğ=pÆ₣İ=İ›jÆİœğÌ=ĆÈŞć=˚ðœŞć=˘¼Ô=›İ¨œ¼ć=₣Èþœ=C≠n³ÒÞÂ=›¼ĞÈŞć˚=¼ćœŽ²Ì›þ¼ć=³−=³›¼ćĆœ¼ć=˝¼ćÈþ=È˝œÈ²œ=×ğĆı=π‘Çþ=²œ=−œ˝
œŞćI=˘˝›Ð=ˇ¦ĆÞÈŞœˇÁ=ŽœþÌŞć=›İ¨œpÆ₣=‰þ›¼ć=˝¼ćœ¼ć=³−=ÛœŽÈ˝¼ć=¾œ¼ćþ¼ÈĞÂ=şĆŽğ¾Á=²Şć⁄ 
æ 
›¼›¾á≈=ş√ñ×œÈŞć¼ć=şÈL=šœpœ¼ƒ∏œŞć=³›¼ć›Š›þ=
ØšœpÈ×¼ć=π‘›þ=şóœ¼Þ∞=π‘¼ÈÖ=¼ć¼ÌÑ²œ−=¼ğÈš²I=ØšœpˇÞ=Ş›×=ƒ¬=ƒ¬=π‘È×Èİ¼ć=›²á∫=ÈöÞÌ¼ć=ÈğœÈ˝¼ć=₣È¹Á=ÈŞ=ş₣∑ƒ=¹₣Âş√ñ×œŞć=Ûœ
Èš=þœĆœÈ×¼ć=›¼¼¼ćÞ=şÔˇ¦Ć=˝›¼ćŞćœ=Ûœ›²Èþ=³œÈ¼ć²I=þÈ¼=₣²=›×Şćœ=₣œ²„ÈĞ¼ć=π‘›þ=×Ú›«§³œþ=˝›¼ć¼œ¼ć=ÈŞ=˘˝Ðœ=›İ¨œ=þœĆœ˚=ğœ¾=



˝›¼ćÈ¼²=˘¼Ô=ÈşĆı=şÈL=È×Èİ¼ć˚=˝œŽ=˝›¼ćÈþ=³œ›¼ćÈ¼²⁄∞=˘=π‘şÈL=Ûœ₣œÈ×¼ć=³œðpÆÈ₣=›˝š„=›¼ĞÈŞć¼ć=Û∑i¾„Â=›jÆ=π‘ÈŞćœŽ²⁄=ÈŞş
¼=₣œ²„Ğ=π‘œ−›₣˝=›İ¨œ¼ć=π‘ÈŞćœŽ²ÌŞćþœ=›¼ĞÈŞć=Ýı×œşÌ²I=₣œ¹Á›₣˝∑ƒ¼ć=È−È˝=ƒ≈œþ˝=∑ƒ¼ć=³ŞÂ∑i=šœpšœpÌÈ×¼ć=þœÈ×¼ć=È×œ¼ćÈˇœÜœŞć=
³œ›ðÈŞć=È×˚Şćœ=ÈĆœ˝=Ûœ¼›İÁ˝¾œÈ¼⁄=π‘›þ¼œ¼ć=˘˝₣œş=›ĆÈşÈ¼=ƒ≈œþ˝=∑ƒ¼ć=³ŞÂ∑i=È₣œÐ=›þ²₣œş=π‘›þ›Ð=šœpšœpÌ=þœÈ×¼ć=³œðpÆÈ₣
¼ć=Ûœ¼›İÁ˝=›¼ĞŞć=›ĆşœÈ¼=˘Ćı=˝œÈŽ=ÈŞœˇ×œ²=˝¼ćÈþ=¼œ¹Á=−œ˝È¼⁄=šœpšœpÌ¼ćœ=˘Ćı=¼œ¹Áþœ₣Òğ˝=˝œÈŽ=şÔŞ„jÆ=ĆÈğ=›²ÈŽÈ×¼ć=
³›¼ć›Šþ=ˇdÌ¼ć=¼œĆıÈ¼ć=¼ÚĆj¼ć=ş₣œŽ¼Á¼ƒ∏œ¼ć=π‘˝Úþ=Û¼ƒ∏œ²=ş√¬ÈÖ=Žœ²Èþ=›İ˛È¼⁄=›¼›¾á≈=Èˇœ•Ì=˚=ş√ñ×œÈŞć¼ć=₣È¹Á=Ł„›¼ćÈŞć=›½›
¼ćÈŞć=þœÈ×¼ć=³œðœÈþ=³œ¼ćÈğ=šœpœ¼ƒ∏œ=È−È˝=›¼›¾á≈=ÈöÞÌ=˚=›¼›¾á≈=¹È₣Â¼ć=₣œ²„ÈĞ¼ć=şÈL=þœÈ×¼ć=¼Á¼Ćœ›¼ć˝=Ûœ×œ²Jπ‘×œÈ²¼ć=ş„ÈŞ
œˇ=ĆÈ¼=˘¼Ô=›²›×Â«§=ş√ñ×œÈŞć¼ć=₣È¹Á=ÛœÐÈ˝=³ÈÜ=²œ=È−È˝=₣œ²„ÈĞ¼ć=³È¨=¼ÚĆj¼ć=Èˇœ•Ì¼ć=ş×şÁ=›ĆşœÈ¼›²ÈŽÈ˝=₣È²=˝¼ćœ¼ć=³−=
π‘İ∑ƒ=ĆÈ¼⁄=šœpšœpÌÈ×¼ć=ŽÈ²Á=˘Ćı=›½©=˚Şćœ˝Â=ş„³œ›¼ćİ=₣ÒğÁœŞć²=˝¼ćœ¼ć=ŽÈ²Á=π‘œ−›₣˝=›İ¨œ−ÂÌÈ×¼ć=³œðpÆ₣=˘¼Ô=³¼ćÌ¨œ¼ć=¼Á
¼ƒ∏œ=¼ćœ˛œ=π‘ÈŞćœŽ²I=ŞœÈþ=˘Ćı=›½©=˚Şćœ˝Â=›²þœ∑i=rÈôøœÜ=³›¼ćÞþ=²œ=ĆŞć⁄Ş›×˚=π‘œş›L˝=²Şć=þ¼„=ÝıÈôø˛=˝¼ćœ=ÈŞÈþ=³œÈ¼ć¼ć=ş¼ć
˝œÈ¼ć¼ć=Û−Âœ¾œÈ¼=Ş›×=π‘œ−›₣˝=›İ¨œ¼ć=π‘şœÈ¼ć=›¼ŁÃ=ŁÈÐ−œÈ˝I=˘Ćı=›½©=˚Şćœ˝Â=π‘œ−›₣˝=›¼×ÁœğŞć=ƒ∏œ³È²¼ć=şœ₣›Şć˝=³›¼ć¼þÂJ¼Á
¼ƒ∏œ˚=ĆÈŞć=ÝıðÈþ=³œÈ¼ć⁄=
æ=
şÔƒÚ∆›þ¼ć=¾Ò›₣˝œ=æ=ş¼ć˝œ›¼ć=˚=È¼ş¼ć˝œ›¼ć=
ş„ƒ∏=›İ¨œ=›¼þ›¼ćþ=ĆÈğ=şÔƒÚ∆›þ¼ć˚=ş„ƒ∏=π‘˝œİ=ŁÐÈ¼I=˘ÐœĆı=ƒ¬œ¾œ›¼˝⁄=ÈŞ=ÈŞ=₣œ¹Á₣=ş„ƒ∏=şÔƒÚ∆›þ¼ć=›¼˝œÈİ=şœĆœŞÁ=˝¼ćÈ¼=Èş=›π‘h
Ð=›₣›ÝŞćœĆı=ÈĆœ˝=Û−¼œ=Û›Ý˚=›¾ş„ÁŞćœğ=ĆıÈğ?›²˝=›₣›ÝŞćœJJJŽœþÌŞć=∑ƒÈ¼ć=ÈşĆı=ÈşĆı=₣œ¹ÁÈ₣¼ć=π‘şœÈ¼ć¼ć=ŽÈ²Á=ş¼ć˝œ›¼ćI=È¼ş¼ć
˝œ›¼ć=ş¼=¼ć˝₣=π‘ÈŠ«§œ=×¼ć˝œ¼ć⁄=˘=šœÜœ˚=Ž²şÔÈŞœÈˇ¼ć=¾Ò›₣˝œ=˘È¨Èp=Û›þ=C≠n³ÒÞÂ⁄=şÔƒÚ∆›þ=›¼˝œÈİ¼ć=³−=₣Òğþ=π‘Šœ¼ć¹₣ÌÂ⁄
=›˝Å=π‘Šœ¼ć=Û›¾ŞœÈ²=¼ćœŽÎ²›þ˝=ÝıÈsÈİÁ=π‘œŞćİĆı=ÈŞ=›₣È−Á=˚=˘˝È³Èİ=²Ì›þ=ƒ∏œ²=³œŞć=Èş=›¼ĞÈŞć=şÈŠþ²=È−È˝=ş„ƒ∏=şÔƒÚ∆›þ¼ć=
›¼ĞÈŞć=π‘Šœ¼ćÈ˝=¼ćœŽ²Ì›þ₣„jÆ=¼ćœ˛œ¼ć=π‘ÈŞćœŽ²⁄=›₣È−Á=π‘ŠœÈ¼ć¼ć=₣œ¹ÁÈ₣=¨Þƒ∏œŞćÌ=¼ćœŽÎ²›þ˝=ÝıÈsİÁ=şœ¹È²¼ć=³È−=³œ=²œ=¼œ›ÜÈŞć
=şþÁ=þ−Á=þ„Èğ=¹¼ćœ=π‘ÈŞćœŽ²⁄=×›¼ć{È˝JJJ=Èþœ₣œ¼ć=ŽÈ²Á=ýœğœ˚=¼Á¼ƒ∏œ=˝¼ćœ=¼ćÈŞćÈšI=²œ=¼„›žÈŞć=Ş›×=ş›þÁ=ş›þÁ=ÈŞÐ„˝„=¼ćÈŞćÈš=
þœ¼ć=π‘Šœ¼ć=˝¼ćœ=ĆŞć=˘¼Ô=Ş›×=π‘Šœ¼ć=˚=ş¼ć˝œÈ¼ć¼ć=˝œÈŽ¼ć=₣œ¹ÁÈ₣=şœ−Â˝¾œÈ¼=˘˝Ð„=È¼œžœÈ²œ=ŞœŞć=¹²Ì=˘¼Ô=×›¼ćÈ{¼ć=²œˇ›¼ć˝=Û
›¹˝œÈ¼ć=‰¼Ğ₣Á=È²ĆıI=þÈ¼=Ûœ›−Â˝=‰¼Ğ₣Á=˚=Û−ÂÎ²›þ˝=π‘İœş²=¾›¼ĞÁÊ=şi~œş=şÚ›«§¼ć=˝œ¼ćÞ=²œ=Ć¼œ¼ć=şóœ¼²œ⁄=
æ=
π‘ŠœÈ¼ć¼ć=Ûœ¼ć=˘˝Ðœ=›×˝=Ž„ÈÜ=−œ˝È¼=Žœ›þ=˘¼Ô=¹₣ÂÈ¾×È˝=›ŁÈ¼ć=›İ¨œ⁄=˘₣²=˘˝Ðœ=şÔƒÚ∆›þ¼ć=Ûœ¼Ćœ˚Şćœ=ˇÈÜÈþœğœ=×¼ć˝œ¼ć=
ŞœÈþ=È×İ¼œşÌ=Žœ›þ=˘¼Ô=¹₣Â=›¼ĞÈŞć=Ýı×œşÌ²=ĆÈþ=³œÈ¼ć⁄=Ž²şœ¹œ¼ćÞ=˘¼Ô=Èƒ¬_šœÈş¼Ì=π‘›þ•œÈ²¼ć=˘˝Ðœ=ş×−Â˝=¾Ò›₣˝œ=˘=π‘şÈ
L=C≠n³ÒÞÂ⁄=›İ›¨þ=₣œ²„Ğ=ÈšœÐ=×ğ=ˇÈÜ=Û−¼œ=Èƒ¬_šœÈş¼Ì=π‘›þ•œÈ²¼ć=₣œ¹ÁÈ₣=ŞœpœI=³−²œÐ˝=¼œ=Û²Á=Ýı³œÈŞć=Ş›×=Ùª…¼ć=›¼ĞÈ
Şć=₣œ²„ÈĞ¼ć=ÛÈĆþ„˝=¾›jÆ=˚=¾Ì›þ=˝₣œ¼œ¼ć=π‘Şćœş=È²ŞćI=¾›jÆ=¼Á¼şœŞćÌÈ×¼ćć=›¼≠Èu=Ş„›jÆˇ¦œĆÁ=π‘Šœ¼ć=˝œŞÂ=ŠœğœŞć=˘¼=ÈşĆı=π‘Šœ¼ć˝
œÈŞÂ=Ş›×=›¼›¾á≈=ÈöÞÌI=¹₣ÂI=Èˇœ•Ì=˚=ş√ñ×œÈŞć¼ć=₣œ²„ĞÈ˝=×ğ¾„jÆ=˝È¼ć=›²Èþ=³œÈ¼ćI=þÈ¼ć=˘₣²=›×²=Ûœşœ=şó¼=Ş˛²=ØŞþ=₣þ=þþ
=³−∞=Ûœ¼Ú›j=˝È¼ć=¹₣ÂœÖI=³−ï«§₣œ²„ĞÈ˝=şœ₣ğœÈþ=ĆÈ¼=²œ⁄=Ùª…¼ć›¼ĞÈŞć=Û²œˇ¦Ć=³›¼ć›Šþ=ÛÈ−Â=›¼ÈİĞ=›¼ÈİĞ=¹₣ÂJ›¼ĞÈŞć=₣œ²„ĞÈ
˝=Û²œˇ¦ĆÌ=˝È¼ć=þ„ğÈ¼⁄=¹È₣Â¼ć=²þ„²=Û−Â=₣œ²„ÈĞ¼ć=ÈŠœÈ˛¼ć=şœ₣È²=Ýı‹œ›şþ=ĆÈ¼⁄=¾›¼ĞÁÊ=˙È˝Á¼ć=³−=˘¼Ô=≠ćÈİœ¼ć=˝−œ₣Èþœ=¹
₣ÂÌŞć=È×İÈπ‘È₣¼ć=³−=ş„×ÚýČ=ĆÈ¼⁄ 
æ 
›¼¼œÈĆ¼ć=¼Áœ³œÈ¼ć=Žœ›þI=¹₣Â=¾œĞœ=ĆıþÁœ›×¼ć=¼ÒÁĆ=¾œłœ¼ć=˘˝Ðœ=ş„³›¼ć˝›®þ=²Ì›þ=˛„¼Ćı=˝œŞÂ˝¼ć=¾Ò›₣˝œ=›²Èþ=³œÈ¼ć⁄=ÈşÐœ=şó¼=
ĆŞć=Ş›×=Ş„¼˝JŞ„¼þÌ=şĆÈŽ=ş¼ćğ¾œÈ¼=Û²Á=ş√ñ×œÈŞć¼ć=¼œ=Û²Á=¾œĞœ¾œĞÌ=Ş„¼˝=JŞ„¼þÌ¼ć=şÈL=È₣ğœÈ₣İœ=˝¼ćœ¼ć=ş„ÈŞœˇ=³œŞć⁄=ş
¼ć˝œ›¼ćI=È¼ş¼ć˝œ›¼ć=π‘Šœ¼ć=₣œ¹ÁÈ₣=¹œ¼ćœ¼œ›Ć˝¾œÈ¼=˘=˝−œ=þ„Èğ=¹¼ćœ=π‘ÈŞćœŽ²I=ÈŞ=È˝Ýı=Û²Á=ş√ñ×œÈŞć¼ćI=Û²Á=ŽœÈþI=Û²Á=¹È₣Â=
¼œ=Û²Á=π‘È×İÌŞć¼ć=şÈL=›¼¼œĆşÒÈp=ş√³›˝Âþ=ĆÈğ=È˝œÈ²œ¾œÈ¼Ćı=þœÈ˝=şœ₣œ›Ž˝=Û²ÁœŞć=¼ğœ=ŠğÈ¼=²œ⁄=˘˝=˝−œŞć=˘₣²=˘˝Ðœ=
şœƒÚ∆›þ˝=³›¼ć₣dğ=ˇÈÜ=þ„ğÈþ=ĆÈ¼=Şœ¼ć=₣Òğ=ğ¨Á=ĆÈ¼=¼ÚĆj¼ć=È¨Èp=Û¼œ¹=È₣ğœÈ₣İœ¼ć=π‘ÈŞćœŽ²=şƒ³›˝Âþ=›İ¨œ=›¼þ¼ćÞ⁄=
æ=
¼ćœŽ²Ì›þ›¼×È×¼ć=¾Ò›₣˝œ=
›İ¨œJşÔƒÚ∆›þI=Ž²şÔÈŞœˇI=ˇÞ₣œ¹Á₣=ĆıþÁœ›×=şi~œÈş¼ć=π‘›þ˝œÈ¼ć=˝œÈŽ=ğœˇœÈþ=ÈˇÈğ=¾œ¼ćþ¼ÈĞÂ¼ć=₣Èþœ=ˇÞþœ›i~˝˝=˝œðœÈ₣œŞć
=¼ćœŽ²Ì›þ›¼×‚È×¼ć=¼œ×=›×ÈŞć=¼ÚĆj¼ć=È¨Èp=›˝š„=˝¼ćœ=Ûşó¼⁄=¼ćœŽ²Ì›þ›¼×‚¼ćœĆı=ş¼ć˝œ¼ć=Šœğœ²=›˝Ô¼œ=›¼È¼ćœ¹Ì=›ĆşœÈ¼=ş¼ć˝œÈ¼ć¼ć
=¾„ğ=på›Ð=›²ÈŞć=ş₣œÈğœŠ²œ=˝È¼ć=π‘İœşÈ²=π‘¾œ¼=›¼∑ƒœ¼ć=˝È¼ć²⁄=›İ¨œ=J=şÔƒÚ∆›þ=ĆıþÁœ›×¼ć=π‘ÈŞćœÈˇ=˝Ì¾œÈ¼=şi~œÈş¼ć=₣Òğ=¹È¼ć=²œ
Üœ=È×˚Şćœ=ŞœŞć=Èş=³−=›¼ÈİĞW¼ćœ=¼œþğœÈþ=³œÈ¼ć²=›˝Å=¼ćœŽ²Ì›þ›¼×‚È×¼ć=³Ú«§È³œĞ˝þœ=˘¼Ô=şœˇ¦Ć=˝₣Â˝œd=¼ÁþÌþ=ÈşşÈ¼¼ć=¼
œ∑ƒ¼=π‘ÈŞćœˇ=π‘œŞć=Ûşó¼⁄=
æ=
˘=Èþœ=Èˇğ=¼ćœŽ²Ì›þ›¼×‚È×¼ć=ş×−Â˝=¾Ò›₣˝œ=Şœ=¾›¼ĞÁÊ=şi~œş=Û†„È¼ć=›¼²œİ=˝¼ćœ¼ć=şĆœŞć˝⁄=Û²Á›×È˝=¼ćœŽ²Ì›þ›¼×‚È×¼ć=ÈŞş¼=



²˘º−Â˝=›×˝=ÛœÈš=Şœ¼ć=½ğöå›þ=›¼È¾×¼Ú›uÈþI=þœ¼ć=›¼ğ„›ä=›¼ĞÈŞć=¼ćœŽ²Ì›þ›¼×‚È×¼ć=şÈŠþ²=˝È¼ć=È×¼œ¼ć=×œ›Şćn˚=›¼≠u¼œ×Ì=
¼ćœŽ²Ì›þ›¼×‚È×¼ćĆı⁄=˘˝Ðœ=Ýı×œĆ¼ćÞ=›×Èğ=¼Áœ³œ¼ćÐœ=³›¼ćƒ∆œ¼ć=ĆŞć⁄=₣„˛Á₣i~Ì=ŽŞćğ›ğþœ¼ć=È³ÍÈ¼ćœ›ĆÈþÁ=þœ›₣ğ²œÜ—Èþ=›şuœ∑i=ĆÈŞć
=Èˇğ=ş¼ć˝œ›¼ć=Û²„₣›þ=¼Á›þÈ¼ćÈ˝=¹₣Âœ∑i¼ć=›²›Ğu⁄=˘Ðœ=˝œ˝Š¨„¼ć₣Èþœ=³›¼ćƒ∆œ¼ćI=¹₣Â=›²ÈŞć=ş¼ć˝œÈ¼ć¼ć=˘Ćı=₣œ−œ¼Á−œ¼ć=›³šÈ²=Û
œÈš=¾›¼ĞÁÊ=¼ćœŽÎ²›þ˝=½œŞć×œ¼ć=³œ›Ðˇ›Þþ⁄=ŽŞćğ›ğþœ¼ć=˘=ÈĆ²=›şuœ∑i=¼×ğ=˝¼ćÈ¼=È˝=’=›²õŞćĆı=žœdœ=›²ÈŞć=şœ¹œ¼ćÞ=₣œ²„Ğ=
¼ćœ∑ƒœŞć=²œ₣È¼=²œ=˘¼Ô=È˝œÈ²œ›×²=Èþ₣²=³›¼ć›ƒ∏›þ=¾œ¼ćþ¼ÈĞÂ=Ş›×=ÛœÈş=þœĆÈğ=ÛÈ²˝=›Š∑iœ¼ć=Û¼şœ²=ƒ¬œ¾œ›¼˝=π‘›pÆŞćœÈþĆı=ĆÈ
Şć=ŞœÈ¼⁄=ŞœĆı=ÈĆœ˝‚I=π‘›þ¼œ×Ðœ=ÛœŽÈ˝¼ć=¾œ¼ćþ¼ÈĞÂ¼ć=¼ćœŽÎ²›þ˝=³Ð¾Ò›₣˝œŞć=›¼≠u=¼ćœŽÎ²›þ˝=È˝œÈ²œ=×ğĆı=˝¼ćÈ¼=¼Èğ=¹È¼ć=
È²˚Şćœ=ÈŞÈþ=³œÈ¼ć⁄=Èş=π‘›þ¼œ×=ş›þÁĆı=₣œ²„ÈĞ¼ć=şœ›¼Â˝=₣LÈğ¼ć=˝−œ=È¾È¼=ĆÈþ=³œÈ¼ć=ĆŞćÈþœI=ĆŞćÈþœ=¼œ³œ™œ=π‘Šœ¼ć¼ćHÈ³=Û²Á
¾œÈ¼=Û²Á=¼ćœŽÎ²›þ˝=½œŞć×œ¼ć=˝−œ=₣œ−œŞć=È¼ćÈ˛⁄=È₣œÈÐ¼ć=Ýı³¼ć=È×Èİ¼ć=˙˝ÁÈ˝=ş„×ÚýČ=˝¼ćÈþ=›¼È¾×J›¼ÈwĞ=×Ò¼ć=˝¼ćœ¼ć=ÈŞJÈ˝œÈ
²œ=∑ƒÈ¼ć¼ć=˝₣ÂşÒ›ŠÈþĆı=¼ćœŽ²Ì›þ›¼×‚È×¼ć=¾Ò›₣˝œ=˚=C≠n=Û³›¼ćşÌ₣⁄ 
æ 
şi~œş=π‘›þ˝œÈ¼ć=şœÔ›¼¹œ›²˝=˚=ÛœĆı²ˇþ=›×˝=
şÔ›¼¹œ²=˚=şÔ›ªø«§=ÛœĆıÈ²¼ć=›²Şć›₣þ=³ŞÂœÈğœŠ²œ=˘¼Ô=π‘ÈŞćœŽ²ÌŞć=şÔÈİœ¹²=È×Èİ¼ć=Û˛dþœ=¼ć¨œŞć=˘¼Ô=È×Èİ¼ć=²œˇ›¼ć˝È×¼ć=ş
₣œ²=Û›¹˝œ¼ć=˚=×œ›Şćn=ş„›²›õþ=˝¼ćÈþ=›¼ÈİĞ=π‘ÈŞćœŽ²ÌŞć⁄=şÔ›¼¹œÈ²¼ć=ÈŞ=ÈŞ=›¼ĞŞćC›ğ=ş₣şœ₣›Şć˝þœ¼ć=π‘ÈªΩ=Ûπ‘ÈŞćœŽ²ÌÌŞć=þœ
È×¼ć=¼œ›þğ=˝¼ćœ=˘¼Ô=²þ„²=²þ„²=π‘ÈŞćœŽ²ÌŞć=›¼ĞŞć=Û∑i¾„ÂjÆ=˝¼ćœ=Ž≠›¼ć⁄=ÈŞ₣²I=þ³›şğÌ=Žœ›þ=˚=Ûœ›×¼œşÌ¼ć=şÔ¼ć¨Þ=›¼ĞÈŞć=
›˝š„=²þ„²=¾œ¼²œJ›Š∑iœ¼ć=π‘ÈŞćœŽ²⁄=˘˝Ð„=È˛aœŽ=›²ÈğĆı=Žœ²œ=ŞœÈ¼I=¼ćœŽƒ∏œÈ²¼ć=Ø›₣²œ∞=¼œ=³›õ₣¼ÈL¼ć=Ø²₣İÒ{∞=ş√ñ×œÈŞć¼ć=₣È
þœ=›˝š„=›˝š„=ş√ñ×œÈŞć¼ć=›İ›¨þ=₣œ²„Ğ=þ³›şğÌ=Žœ›þ¼ć=ŽÈ²Á=şÔ¼ć›¨þ=Ýı_Š³È×=ŞþÐœ=Û›¹›•þ=þ³›şğÌ=Žœ›þş₣ÒÈĆ¼ć=¼œ›˝=ş
√ñ×œŞćCÈğœ=þ„ğ²œŞć=ÛÈ²˝=›³›šÈŞć⁄=˘˝Ćı=¼ć˝₣¾œÈ¼=›₣İ²œ¼ćÌÈ×¼ć=˝œšœ˝œ›š=−œ˝œ¼ć=ş„¼œÈ×=Û²Á=¼r=Ûœ›×¼œşÌÈ×¼ć=þ„ğ²œŞć=È
¼›İ=ÛœÈğœ˝π‘œä=Ć˚ŞćœŞć=şaœ˚þœğÌ¼ćœ=şÔ¼ć¨ÈÞ¼ć=¼œÜ›þ=ş„ÈŞœˇ=È³ÈŞć=Şœ²=ÈŞÐœ=Û²Á=Ûœ›×¼œşÌÈ×¼ć=₣œ²„Ğ=³œ²²œ⁄=ÛœşÈğ=şÔ
¼ć¨ÈÞ¼ć=π‘œ−›₣˝=ş„ÈŞœˇ=È¾œˇ=˝¼ćÈþ=è≠=˝¼ćœ¼ć=³¼ć=È−È˝=˘Ćış¼=ş√ñ×œÈŞć¼ć=₣œ²„Ğ=³„È¼ćœ=³›¼ć¼œ¼ćşĆ=¹œ¼ćœ¼œ›Ć˝¾œÈ¼=şÔ¼ć
¨ÈÞ¼ć=ş„ÈŞœˇ=È³Èþ=−œÈ˝²⁄=₣È²=¼ćœ˛Èþ=ĆÈ¼I=þ³›şğ=¼œ²œÈ²œ¼ć=›³šÈ²=C≠n³ÒÞÂ=¾œ¼²œ=›šğ=×œ›¼ć{Á⁄=ş„þ¼ćœÔIÈşĆı=˝−œ=₣œ−œ
Şć=È¼ćÈ˛=˘₣²=˘˝Ðœ=şÔÈİœ¹²Ì=π‘∑ƒœ¼=Ûœ²œ¼ć=π‘ÈŞćœŽ²=ŞœÈþ=Šœ˝›¼ć=È¨Èp=˘˝¼œ¼ć=›Ş›²=şÔ¼ć¨ÈÞ¼ć=ş„ÈŞœˇ=È³ÈŞć=ÈˇÈš²=›þ›²=¼
œ=þaœ¼ć=È˝œÈ²œ=ş∑iœ²=ÈŞ²=şÔ¼ć¨ÈÞ¼ć=ş„ÈŞœˇ=Ûœ¼ć=²œ=³œ²⁄=˝œ¼ćÞI=˘˝¼œÈ¼ć¼ć=ş„ÈŞœÈˇ=›þ›²=Ýı_Š¼ÈÞÂ¼ć=Èğœ˝È×¼ć=ş₣œ²=π‘›þ•œ=È
³ÈŞć=ÈˇÈš²⁄=þaœ¼ć=¼œ=þaœ¼ć=³›¼ć¼œÈ¼ć¼ć=ŽÈ²Á=şÔ¼ć¨ÈÞ¼ć=×¼ćŽœ=¼Ö=˝È¼ć=È×˚Şćœ¼ć=Û−Â=þ³›şğ¾„jÆ=Žœ›þ=¼œ=Ûœ›×¼œşÌÈ×¼ć=Û²Á=
ş√ñ×œÈŞć¼ć=₣œ²„ÈĞ¼ć=˝œÈš=şÔ¼ć¨ÈÞ¼ć=ş„ÈŞœˇÈ˝=È¼›İ₣œpœŞć=È³aÍÈš=È×˚Şćœ⁄=˘Ćı¾œÈ¼=Û¼ÈĆ›ğþ=ş₣œŽÈ˝=ş›þÁ=ş›þÁ=π‘›þ›•þ=
Ć¼œ¼ć=›˝š„=ş„ÈŞœˇ=È×˚Şćœ=ŞœÈ¼⁄ 
æ=
×œ›¼ć{Á=þ³›şğ=¼œ²œÈ²œ¼ć=›¾›j=¹È¼ć=›²Èğ=Û²Á=¹È₣Â¼ć=×›¼ć{=ş√ñ×œÈŞć¼ć=₣œ²„ĞÈ˝=˝Ì¾œÈ¼=şÔ¼ć¨ÈÞ¼ć=Ûœ˚þœŞć=Ûœ²œ=ŞœŞć=Èş=›
²ÈŞć˚=˘˝Ðœ=›²¼ćÈ³¨=›¼Šœ¼ć=Ć˚Şćœ=×¼ć˝œ¼ć⁄=ŽœþJ¹₣Â=›²›¼ÂÈİÈĞ=şÔ¼ć¨Þ=þÚÞ₣Òğ=ƒ∏È¼ć=š›ÜÈŞć=›×Èþ=³œ¼ćÈğ=¾›¼ĞÁÈþ¼ć=¼r=˝hÐ
˝¼ÚÈ¨¼ć=È¼Üœ=˚ðœ¼ć=³È−=π‘˝Úþ=¼œ¹œ¼ć=şÚ›«§=ĆÈ¼⁄=Ûœ¼ć=˘˝›Ð=π‘ªΩI=şÔ˛ÁœğŁ„=İë›ÐÈ˝=È˝Ñ=˝È¼ć⁄=¾œ¼ćþÌŞć=şÔ›¼¹œÈ²¼ć=NR=≥N
µ=˘¼Ô=NR=≥Oµ=¹œ¼ćœ=×„›ÐÈþ=¼ğœ=ÛœÈšI=¼ćœ«§∂=¹₣ÂJş√ñ×œŞćJŽœþ=J›ğLJŽá∫ƒ∏œ²È¾È×=²œˇ›¼ć˝È×¼ć=₣È¹Á=È˝œÈ²œ=‰¼Ğ₣Á=È×˛œÈ¼=
²œ=˘¼Ô=ş¼Âşœ¹œ¼ćÈÞ¼ć=ŽÈ²Á=Ýıá∫„jÆ=ş¼=ƒ∏œÈ²=π‘È¼Èİ¼ć=Û›¹˝œ¼ć=¼œ=Èşş¼=ƒ∏œ²=¼Á¼ĆœÈ¼ć¼ć=Û›¹˝œ¼ć=ş¼=²œˇ›¼ć˝=ş₣œ²¾œÈ¼=³œÈ
¼²⁄=²œˇ›¼ć˝È×¼ć=₣È¹Á=Ş›×=È¾×=²œ=−œÈ˝þÈ¼=Ûœ¼œ¼ć=PM=≥Nµ=¹œ¼ćœŞć=¹È₣Â¼ć=¼œ=¾œĞœ¼ć=›¼ŠœÈ¼ć=şÔ˛ÁœğŁ„=¼Èğ=˘˝Ðœ=þ˝₣œ=ƒ∏œ²
=È³ğ=È˝²’=şÔ˛ÁœğŁ„=¼ğœ¼ć=Û−ÂĆı=ÈŞ²=˘˝×ğÈ˝=şþ˝Â=˝È¼ć=È×˚Şćœ⁄=˘=È×Èİ=Èþœ₣¼ćœ=Ûœğœ×œ=ş√ñ×œŞć⁄=Û−ÂœÊ=þœÈ×¼ć=₣È²¼ć
=₣È¹Á=˘˝Ðœ=¾Ì›þ¼ć=şZœ¼ć=˝È¼ć=È×˚Şćœ⁄=þœÈ×¼ć=ŽÈ²Á=›¼ÈİĞ=›²¼ćœ³jœ¼ć=¼Á¼ƒ∏œ=−œ˝œ=×¼ć˝œ¼ć⁄=˘Ćı=¹¼ćÈ²¼ć=þ˝₣œ=π‘ÈŞćœÈˇ=ş¼²
œˇ›¼ćÈ˝¼ć=π‘›þ=¼ćœÈ«§∂¼ć=‰¼Ğ₣ÁĆÌ²=¼œ=³¨³œþĆÌ²=×Ú›«§¾›L¼ć=ÛLÌ˝œ¼ć=ĆœŽœ¼ć=π‘ÈªΩ¼ć=₣„È˛œ₣„›˛=˘Èş=³ÈÜ⁄=şÔ˛ÁœğŁ„=²œ₣˝=›¼Èİ
Ğ=³›¼ć›Š›þ=˘Ćı=ÈöÞÌ¾„jÆ=₣œ²„ÈĞ¼ć=³È¨=ÛþÁ∑i=ş√∫œ²Ćœ›²˝¼ć=˝œ¼ćÞ=þœÈ×¼ć=›¼ÈİĞ=È˝œÈ²œ=›²¼ćœ³jœ=È×¼œ¼ć=³›¼ć¼ÈþÂ=şÔ˛Áœˇ›¼ć
È•¼ć=˘˝œÔÈİ¼ć=›¼¼ćœˇ¾œŽ²=˝È¼ć=Èþœğœ=ĆÈŞćÈš=Şœ¼ć=ş₣−Â²=Ćı×œ²ÌÔ˝œÈğ¼ć=ŁÐ²œπ‘¼œĆ=È−È˝Ćı=È₣Èğ⁄ 
şÔ›¼¹œÈ²=˘Ćı=π‘ÈŞćœŽ²ÌŞć=şÔÈİœ¹²CÈğœ=Û˛d=¼ćœ«§∂=ˇÜœ¼ć=³È¨=Ýı³Ş„jÆ=ĆÈ¼⁄=₣œ²„ÈĞ¼ć=₣È²¼ć=ÈšœÐ=ÈšœÐ=È¨œ¾=˘˝ş₣Şć=×œ¼œ
²Èğ¼ć=Žá∫=È×Şć⁄=Èş=³ŞÂ∑i=ÛÈ³¨œ=˝¼ćœ=›¼³@²˝⁄ 
şœÔ›¼¹œÈ²¼ć=şÈL=şÈL=ÛœĆı²ˇþ=›×È˝¼ć=¾Ò›₣˝œ˚=C≠n³ÒÞÂ⁄=þœ›jt˝=›²Şć₣=˝¼ćÈğĆı=¼Á¼Ćœ›¼ć˝=π‘ÈŞćœˇ=ş›ð˝=ĆŞć=²œ⁄=ÛœĆıÈ²¼ć=
Û²„İœş²=˘=¼Áœ³œÈ¼ć=›ð˝=›ð˝=¼Á¼Ćœ›¼ć˝=π‘ÈŞćœÈˇ¼ć=³−=ş„×ÚýČ=˝È¼ć⁄=›²Şć₣¾ÈL¼ć=Û³¼ćœÈ¹=İœ›∑ƒ›¼¹œ²=ÛþÁ∑i=Ž≠›¼ć⁄=þœĆı=¼ćœÈ«§
∂¼ć=şœ›¼Â˝=ğÈ¨Á¼ć=›²È˝=²Ž¼ć=›×ÈŞć=ÛœĆı²=π‘ÞŞć²=˘¼Ô=ÛœĆı²=Žœ¼ćÌ=¼ćœ˛œ¼ć=C≠n=Û³›¼ćşÌ₣⁄ 
æ 
Ûœ¼ć¨œ=˚=şœ₣›¼ć˝=²Ì›þ=
˘=³ŞÂ∑i=Şœ=ÛœÈğœŠ²œ=Ćğ=þœ¼ć=₣Òğ=ğ¨Á=›šğ=şi~œÈş¼ć=Žá∫=È²¼œ¼ć=şóœ¼Á=˝œ¼ćÞ=Û²„şÖœ²=˝È¼ć=Ş−œŞ−=π‘›þÈĞ¹˝=È˛aœŽ=˘¼Ô=



π‘ÈŞćœˇ=˝¼ćœ⁄=˘˝Ðœ=˝−œ=È₣È²=›²ÈþĆı=ĆÈ¼I=İœ¼ćÌ›¼ć˝=È¼ćœˇ=›²₣ÒÂğ=˝¼ćœ¼ć=π‘›þÈĞ¹˝=Ûœ›¼ƒ∆œÈ¼ć¼ć=₣Èþœ=‰¼Wœ›²˝=ˇÈ¼ĞÞœ=˘¼Ô=
π‘ÈŞćœˇ=È˝œÈ²œ=şœ₣œ›Ž˝=¼Áœ›¹¼ć=π‘›þÈĞ¹˝=›²ÞÂÈŞć=şó¼=²Şć⁄=ş„þ¼ćœÔI=ĆœŽœ¼ć=›Š∑iœJ¾œ¼²œ=˝È¼ć=È˝œ›Ð=È˝œ›Ð=₣œ²„Ğ=Ûœ×ÈİÂ=Û²„
π‘œ›Þþ=ĆÈŞć˚=şi~œÈş¼ć=π‘›þÈĞ¹˝=¼r=È¨Èp=˝œ₣Á=ğÈ¨Á=È³aÍšÈþ=Ûş₣−Â=ĆÈþĆı=³œÈ¼ć⁄=þœĆı=şi~œş=˘Èş=³ÜÈğ=Ýı‹Òþ=³›¼ć›ƒ∏›þ
¼ć=È₣œ˝œ›¼ğœ=˝¼ćœ¼ć=ŽÈ²Á=Ýı³Ş„jÆ=Ûœ¼ć¨œ=˚=şœ₣›¼ć˝=¼Á¼ƒ∏œ=−œ˝œ=π‘ÈŞćœŽ²⁄ 
æ 
şi~œş=×₣È²=Ûœ¼ć¨œ=˚=şœ₣›¼ć˝=²Ì›þ=ÈŞJÈ˝œÈ²œ=ş√ñ×œŞć=¼œ=Èˇœ•Ì¼ć=ÈŠœÈ˛Ćı=ĆÈŞć=ÝıðÈ¼=³¨³œþĆÌ²=˘¼Ô=₣œ²›¼˝⁄=˘˝Ćı=şÈL
=π‘›þ˝Òğ=Û¼ƒ∏œ¼ć=şœ₣œğ=›×Èþ=ÛþÁ∑i=þÊ³¼ć⁄=şi~œş=×₣²=˝¼ćÈþ=şi~œş=¼Èğ=›Š›ĆÆþ=ÛœoÌŞćJ¼œÖ¼È×¼ć=ÈĆ²ƒ∏œ=˝¼ćœ=Û−¼œ=×₣²
²Ì›þ¼ć=şÈL=½œÝı=›ĆşœÈ¼=˘Èş=³Üœ=Û˝œ¼ćÞ=ÛþÁœŠœ¼ćI=Û›¿ΩşÔÈŞœˇ=˘₣²˝Ì=²œ¼ćÌ¼ć=Š¼ć₣=Ûş√∫œ²=˝œˇÈŽJ˝ğÈ₣=²Ì›þ¼›Ć¾ÒÂþ=Ć
Èğ˚=¼œ∑ƒÈ¼=Û²„³›ƒ∏þ=²Şć⁄=˘=›¼ĞÈŞć=×Ú›«§³œÈþ=π‘İœş²=Ýı×œşÌ²=−œ˝Èğ=ÈşÐœ˚=²Ì›þ¼ćĆı=på›Ð=¼Èğ=È₣È²=›²Èþ=ĆÈ¼⁄=şi~œşJ×₣
²²Ì›þ=π‘ÞŞćÈ²=ÈŞ₣²=ş¼ć˝œÈ¼ć¼ć=¾Ò›₣˝œ=−œ˝È¼=Èþ₣›²=›¼›¾á≈=İœ˛œ¼ć=C›ÞŽ²È×¼ć=₣þœ₣þ=ˇ¦ĆÞ=˝¼ćœ˚=Ş„›jÆŞ„jÆ⁄=×₣²²Ì›þ=þœÈ
þ=₣œ²›¼˝=×Ú›«§¾›L=È−È˝=ˇ›ðþ=¼Èğ=Ž²ş₣−Â²=³œÈ¼⁄=×₣²²Ì›þÈþ=şi~œş¼œ×Ì=ÈŞ₣²=˝Èðœ¼ć=İœ›∑ƒ=³œÈ¼=Èþ₣›²=İœş˝Èˇœ•Ì¼ć=π‘
›þ›²›¹È×¼ć=²Ì›þ¼›Ć¾ÒÂþ=¼Á›jÆˇþ=Û₣œ²›¼˝=˝œÈŽ=þœÈ×¼ć=Ýı³Ş„jÆ=şœŽœ=È×¼œ¼ć=¼Á¼ƒ∏œ=−œ˝È¼⁄=›wþÌŞćÐœ=Ş›×=₣œ²¼œ›¹˝œ¼ć=˝›₣
İÈ²¼ć=ĆœÈþ=−œÈ˝=þÈ¼=₣œ²¼œ›¹˝œ¼ć=˝›₣İ²È˝Ćı=Ûœ¼ć˚=İjÆÈ³œjÆ¾œÈ¼=ˇÜœ=ÈĆœ˝⁄ 
æ 
Ýı³şÔĆœ¼ć=
ş¼ÈİÈĞ=˘˝Ðœ=˝−œ=ƒ∫¼ćÈÞ=¼ćœ˛œ=π‘ÈŞćœŽ²⁄=Ûœ³Ê˝œğÌ²=Ûœ¼ć¨œ=˚=şœ₣›¼ć˝=²Ì›þ=şi~œş=×₣È²=˝˛È²œ=ƒ¬®=È₣ŞćœÈ×=π‘Ş„jÆ=ĆÈğ˚
I=şi~œÈş¼ć=π‘›þ˝œÈ¼ć=þœ=şœ−Â˝=¼Á¼ƒ∏œ=ĆÈþ=³œÈ¼ć=²œ⁄=şi~œÈş¼ć=›İ˝Ü=¹È¼ć=²œÜœ=›×ÈŞć=₣œþÚ¾Ò›₣=şi~œş¼ÌŽ₣„jÆ=¼ćœ˛œ¼ć=¹œ¼ć¼œ›Ć˝
=π‘ÈŠ«§œ=Û¼ÁœĆþ=−œ˝ÈğĆı=˝œ›ł¨þ=³−×İÂ²⁄=
= = =

=



³›õ₣¼ÈL=ĆıÔÈ¼ć›Ž=›İ¨œ=

Û²„¼ćœ¹œ=È×=
=
ƒ¬πΩ=˚=¼œ∑ƒÈ¼¼ć=³›¼ćş¼ć=Ó=¾œĞœ¼ć=Ûœo=J=³¼ć=
˘˝›Ð=şœÔ¼œ›×˝=π‘›þÈ¼×²=
=
≥NVQTµ=æ=È˝œğ˝œþœ=›¼ª…›¼×ÁœğÈŞć=¾œĞœþjt=›²ÈŞć=³ÈÜÈš²⁄=³aœŠ=¼šz=¹È¼ć=ˇÈ¼ĞÞœŞć=›²Ş„jÆ=›šÈğ²=Ćı›dŞćœ²=¶Áœ›Ðş‚›Ð˝œğ=Ć
ı²›¶›ÐÝıÈÐ⁄=˘˛²˚=ˇÈ¼ĞÞœ=˝È¼ć²⁄=›¼ĞŞć=æ=ĆıÔÈ¼ć›Ž=¾œĞœ=›İ¨œ¼ć=Ðœ²œÈ³œÈÜ²⁄ 

=

₣œ²„Ğ=›˝=›²ÈŽ¼ć=¾œĞœ=šœÜœ=›¾á≈=¾œĞœŞć=ƒ¬πΩ=È×È˛’=ØÛ²Á∞=¾œĞœŞć=Ø×¨þœ∞=ÛŽÂÈ²¼ć=ƒ¬πΩ˚=›˝=Ûœ₣¼ćœ=ÈşĆı=¾œĞœÈþĆı=È×›˛’=₣È²
=ĆÈþ=³œÈ¼ć=π‘ªΩÐœ=Û‹—þ⁄=˝œÈ¼ćœ=˝œÈ¼ćœ=˝œÈš=ĆŞćÈþœ=¼œ=Û¼œ∑i¼ć˚=ĆÈÐ⁄=π‘ªΩ=ĆÈþ=³œÈ¼ć=Ø›²ÈŽ¼ć=¾œĞœ∞=¼ğÈþ=˝Ì=È¼œžœŞć’=ØÛ²Á
∞=›˝=È˝œÈ²œ=ş„ƒ³«§=şÔWœ=ÛœÈš’=ş₣œŽ¾œĞœ›¼È×¼ćœ=π‘ªΩ=þ„ğÈ¼²I=Ş›×=˘˝›Ð=›İè¼ć=¼œş=ĆŞć=È˝œÈ²œ=›Ć›à=Û¹„Á›Ğþ=ÛZÈğI=þœ
¼ć=¼œ¼œ=þœ›₣ğ=¾œ›Ğ=˚=₣œ=¼œÔğœ=¾œ›Ğ=¼œ¼œ=J=₣œÈŞć¼ć=₣È¹Á=˝È−œ³˝−È²¼ć=¾œĞœ=˝˛²˚=›Ć›àI=˝˛²˚=ĆıÔÈ¼ć›ŽI=şÈL=þœ›₣ğ=J=¼
œÔğœ¼ć=Ð„˝È¼ćœ=¼„›ğI=³œ›¼ć³œ›ª…ÂÈ˝¼ć=¾œĞœ=›Ć›àJĆıÔÈ¼ć›Ž¼ć=›₣Èİğ=˘¼Ô=ĆŞćþ=¼œ=₣œ¼ćœ›ð=¼œ=³œ\œ›¼=π‘›þÈ¼›İ±=π‘›þÈ¼›İ²Ì¼ć=¾œ›
Ğ˝=Û¼×œÈ²=Ûœ¼ć˚=¼ÞÂ₣ŞćI=Èş=›İè¼ć=₣È²œŽˇÈþ¼ć=›¼²Áœş=È˝₣²=ĆÈ¼’=˝Ì=˝È¼ć=›Š²È¼=È˝œ²‚=¾œĞœÐœ=þœ¼ć=Ûœ³²I=È˝œ²ÐœĆı=¼œ=
ØÛ³¼ć∞’=Ûœ¼ć˚=π‘ªΩ=ÝıðÈþ=³œÈ¼ćI=ÈŠ²œ¼ć=ş›þÁĆı=›˝=π‘ÈŞćœŽ²=ÛœÈš=›˝š„’=JJJ=›¼ÈİĞþ=¼r¾œĞœŽ›²þ=Ž›ÐğþœÈ˝=şĆÈŽ=şœ₣ğœ
È²œ¼ć=şĆŽœþ=¨₣þœ=›²ÈŞćĆı=Ş˛²=Žá∫œŞć=˘˝›Ð=›İèÕ=ş₣œŽ=˚=₣È²¼ć=È₣ğ¼ÖÈ²=Èş=Èþœ=π‘›þ›Ð=¾œĞœ¼ć=Ûœ˝¼ć=ÛœĆ¼ćÞ=˝¼ćÈ¼⁄=×
¨þœ¼ć=ÈĆ¼ćÈ½¼ćI=π‘ÈŞćœŽÈ²¼ć=þœ›ˇ×=›²ÈŽ=È−È˝Ćı=şÌ₣œ›Şćþ=˝¼ćÈ¼=›²ÈŽ¼ć=¾œ›Ğ˝=¼Á¼ĆœÈ¼ć¼ć=È¨pÈ˝⁄=¼r¾œĞÌ=₣œ²„ÈĞ¼ć=˝œÈš=þ
œ¼ć=¾œĞœŽˇÈþ¼ćπ‘›þ›Ð=¾œĞœĆı=›˝=þœ¼ć=Ûœ³²=¾œĞœ=²Şć’=¼r¾œĞœ¾œĞÌ=₣œ²„ÈĞ¼ć=È×Èİ=π‘ªΩC›ğ¼ć=Ş−œ−Âþœ=›²ÈŞ=ş₣œŽ=J=¾œĞœþÈ
jt¼ć=ÝıÊşœĆÌ=³œð˝₣œÈpĆı=›²ÓşÈàĆ⁄=þœĆı=˘Ćı=³›¼ćÈπ‘›¨Èþ=₣Òğ=π‘ªΩÐœĆı=ŞÈ−«§=Ž›Ðğ=ĆÈŞć=ŞœŞć⁄=È˝œÈ²œ=¼ćœÈ«§∂=¾œ›Ğ˝=È˝ÑÌ˝¼ćÈ
Þ¼ć=²Ì›þ=Û²„şÚþ=ĆÈğ=¼r¾œĞÌ=₣œ²„Ğ=›²ÈŽÈ˝=˘₣²=˘˝›Ð=¾œĞœ¼ğÈŞć¼ć=₣È¹Á=Ûœ›¼ƒ∆œ¼ć=˝È¼ć=ÈŞ˛œÈ²=›˝š„=¾œĞœ=Û›∑ƒÈn¼ć=ÛL=ĆÈ
Şć˚=þœ¼ć=ÈŠþ²œ¼ć=ÛL=ĆÈŞć=ÝıðÈþ=³œÈ¼ć=²œ⁄=˘Ćı=‰¼³¼ćÌÈþÁ¼ć=Ðœ²œÈ³œÈÜÈ²=ˇÈÜ=˚Èð=þœ¼ć=π‘›þ₣ÒĆÒÈþÂ¼ć=¼œŠ›²˝=›²₣ÂœÞ⁄=þœ¼ć=›²
Žƒ¬=¾œ›Ğ˝=ÈŠþ²œĆı=›²¹Âœ¼ćÞ=˝È¼ć=¾œĞœ¼ć=Ûœ³²J³¼ć=˘=È˝œÈ²œ=¼œĆıÈ¼ć=È−È˝=ğœˇœÈ²œ=þ˝₣œ=²Şć⁄=þÈ¼=¾œ›Ğ˝=ÈŠþ²œ˚=Û∑iş¼Â
ƒ¬=²Şć⁄=₣È²œŽˇÈþ¼ć=³›¼ć˝œðœÈ₣œ›²₣ÂÈÞ=³œ›¼ć³œ›ª…Â˝=³›¼ćÈ¼İI=³›¼ć¼œ¼ćI=³›¼ć›ƒ∏›þI=ş₣ŞćI=Èˇœ•ÌI=ş₣œŽI=¼ćœ«§∂=˚=¼ćœ«§∂²Ì›þ¼ć=π‘¾œ
¼=Ûƒ¬Ì˝œ¼ć=˝¼ćœ¼ć=È˝œÈ²œ=Ýı³œŞć=È²Ćı⁄=˘˝›Ð=¾œĞœ¼ć=ÛàÈ¼ćJ=˝àÈ¼ć=¼jÆœ¼ć=›¼Š¼ćÞ=ƒ¬_šà=˚şœ¼ğÌğ=›˝²œI=ÈşĆı=¾œĞœ¼ć=›İ¨œ¼ć
=˘¼Ô=¼Á¼ĆœÈ¼ć=È˝œÈ²œ¼ć˝₣=Ûƒ¬›∑ƒ=¼œ=Ýı×‚È¼ˇ=π‘˝œİ=³œÈ_š=›˝²œ=˘¼Ô=ş¼Ćı=›²¾Â¼ć=˝È¼ć=¾œĞœ¼ć=şÈL=¼jÆœ¼ć=Ûœ−Â=J=şœ₣œ›Ž˝I=
¼ćœŽÎ²›þ˝=˚=şœÔƒÚ∆›þ˝=ş√³˝Â=˘¼Ô=þœ¼ć=¾œĞœˇþ=₣È²œ¾œÈ¼¼ć=˚³¼ć⁄=ØÛ³¼ć∞=¾œĞœŞć=þœ¼ć=ƒ¬πΩ=›²›₣Âþ=ĆÈþ=³œÈ¼ć=›˝²œ=þœ˚=ÈŠ
þ²œ=›²₣ÂœÈÞ¼ćĆı=ÛL⁄=˘Ćı=³›¼ćÈπ‘›¨þ=›¼Šœ¼ć=˝¼ćÈğ=Û²„È_šÈ×¼ć=π‘−È₣=Èþœğœ=π‘ªΩÐœ=ĆŞćþ=þþÐœ=Û¼œ∑i¼ć=²Şć⁄ 
π‘ªΩÐœ=˘˝Ð„=Û²Á¾œÈ¼=È¼ćÈ˛›šğœ₣=³›õ₣¼ÈL¼ć=ˇ¦œ₣=J=İĆ¼ć=J=₣½ş‚şÈğ¼ć=¼œÔğœ=J=₣œ¹Á₣=ƒ„∆Èğ¼ć=²¼₣=J=×İ₣=Èö›Þ¼ć=π‘œŞć=ÛœÜœ
Ćıİ=ƒ„∆ğ³Ü—Şćœ¼ć=˝œÈš⁄=˘È×¼ć=¾œ›Ğ˝=Šœğ›ŠÈp¼ć=½„ğJ³œþœ¼ć=›¼²Áœş=ƒ³«§⁄=ş˝Èğ¼ćĆı=π‘−₣=¾œĞœ=¼œÔğœ⁄=ƒ∆„Èğ=›wþÌŞć=¾œĞœ›ĆÈş
È¼=ĆıÔÈ¼ć›Ž¼ć=³œð=›²ÈŞćÈš=³aœŠ=J=šŞć=¼š¼ć⁄=þÚþÌŞć=¾œĞœ=›ĆÈşÈ¼=şÔƒÚ∆þ=¼œ=Ûœ¼ć›¼¼ć=³œð=›²ÈŞćÈš=¼š¼ć=×„Ćı⁄=ƒ„∆Èğ¼ć=π‘−œˇþ=›İ¨
œ=₣œ¹ÁÈ₣=›Ć›à¼ć=³œð=È²Şć›²⁄=›˝Å=›Ć›à¾œĞÌ=π‘›þÈ¼İÌ=˘¼Ô=π‘Šœ¼ć₣œ¹ÁÈ₣¼ć=şÔƒ³ÈİÂ=þœÈ×¼ć=¾œĞœ¼ğÈŞć=›Ć›à¼ć=Û®›¼∑ƒ¼ć=Ýı³›ƒ∏›
þğ¨=˝¼ćœ=ŞœŞć⁄=Û²Áœ²Á=¾œĞœ¼ć=şœĆŠŞÂ=›˝š„È¨Èp=−œ˝Èğ˚=þœ¼ć=π‘¾œ¼=²ˇÞÁ⁄ 
˛şÜœ=›ĆÈş¼=˝ÈĞ=È×›˛I=OSS=Ž²=šœpšœpÌÈ×¼ć=₣È¹Á=OQM=ŽÈ²¼ć=ƒ¬ÈπΩ¼ć=¾œĞœ=¼œÔğœ⁄=þœÈ×¼ć=şÈL=˝È−œ³˝−È²=¼„›ž=þœÈ×¼ć=
ÛœÈ¼ˇ=Ûœ¼ć=˝®²œ¼ć=ŽˇÈþ=¼œÔğœ¼ć=¾Ò›₣˝œ=π‘ªΩœþÌþ⁄=ˇÈ¼Ğ˝₣œÈpĆı=¼ğÈ¼²=ÈŞ=˘Ćı=½ğœ½ğ=π‘þÁœ›İþ⁄=ÈŞÐœ=₣²È˝=²œÜœ=›×È
Şć›šğ=þœ=Ćğ=˘È×¼ć¼ć=₣È¹Á=NM=Ž²=³Ü—Şćœ¼ć=×œ›¼I=þœÈ×¼ć=ƒ¬πΩ¼ćœÈŽÁ=¼œÔğœ=J=ĆıÔÈ¼ć›Ž=×„Ćı=¾œĞœ¼ćĆı=›²Şćþ=Ûœ²œÈˇœ²œ⁄=N=Ž²=ş
ˇÈ¼Â=ÈŁœĞÞœ=˝È¼ć›šÈğ²=ÈŞ=ĆıÔÈ¼ć›ŽÈþ=ƒ¬πΩ=È×˛œ¼ć=ØşœĆş∞=þœ¼ć=ÛœÈš⁄=R=Ž²=³Ü—Şćœ¼ć=ƒ¬πΩ¾Ò›₣Èþ=›Ć›à=šœÜœ=Û²Á=¾œĞœ¼ć=π‘È¼İ
=›²›ĞuI=ÈŞ˛œÈ²=Û²Á=S=Ž²=³Ü—Şćœ=›Ć›à¼ć=şÈL=¼œÔğœÈþ=¾œˇ=˝È¼ć=È²Şć=ƒ¬ÈπΩ¼ć=Šœ›¼˝œ›ð⁄ 
ÈİÈĞ¼ć=˘Ćı=Ûœ³œþ=J=²ˇÞÁ=¾œ›Ğ˝=ÈŠþ²œ¼ć=³›¼ćşÔ˛Áœ²=È˝ÍþÒĆğÌ=˝È¼ć=þ„Èğ›šğ=þœÈ×¼ć=ÛœÈ¼Èˇ¼ć=¼ćœÈŽÁ=˘˝=ÝığÐ³„¼ćœÈÞ¼ć=È˛
aœŽ=›²ÈþI=Şœ=ƒ¬ÈπΩ¼ć=ÈŠÈŞć=¼œ∑ƒ¼I=˜Þœo˝=˘˝=Û²„¾Ò›þ=π‘ªΩ=È¼ćÈ˛›šğœ₣I=þœÈ×¼ć=žˇÜœ¼ć=¾œĞœ=˝Ì’=þœ›˝Â˝¼ćœ=˛„›İ=ĆÈ¼²=ÈŽÈ²=
OM=Ž²=›˝Èİœ¼ć=J=›˝Èİœ¼ćÌ¼ć¼ć=þ˝ÂI=›¼¼œ×=˘¼Ô=ˇœğ₣Èà¼ć=³›¼ćşÔ˛Áœ²=J=RæN⁄=žˇÜœ=¼œÔğœŞć=˝¼ćÈğ˚=ĆıÔÈ¼ć›ŽÈþ=ˇœ›ğ=È×˚Şć
œ¼ć=ş„›¼È¹=¼Èğ=¼ćœŞć=›×ÈŞćÈš²=PM=Ž²=›İ¨œ−ÌÂ⁄=₣œp=×„Ž²=šœpÌ=›Ć›àÈþ=žˇÜœŞć=³œ¼ć×İÌÂJJJ=›Ć›à¾œĞÌ=π‘›þÈ¼İÌ¼ć=˝ÐÒ›jÆĆı=Şœ



¼ć=Èπ‘¼ćÞœ⁄=˚³È¼ć¼ć=˘Ćış¼=›ĆÈş¼›²È˝İ=›İ¨œ−ÌÂÈ×¼ć=¾œ›Ğ˝=π‘¼Þþœ¼ć=˛d›Šp=₣œp⁄ 
æ 
⁄⁄=³›¼ćÈπ‘›¨þ=⁄⁄ 
›˝Å=˘Ćı=π‘¼Þþœ¼ć=š›¼=˘˝›Ð=π‘ªΩ=₣È²=˘È²=È×Şć=æ=ÈŞ=¾œĞœŞć=₣œ²„Ğ=ÛœÈ¼ˇ=π‘˝œİ=˝È¼ć=Ûœ¼ć=ÈŞ=¾œĞœÈ˝=›ŁÈ¼ć=ÛœÈ¼ˇ=¼ć›Šþ=ĆŞć
I=ş₣Şć=˚=È¨p›¼ÈİÈĞ=þœ¼ćœ=˝þ×Ò¼ć=Ûœğœ×œ=ĆÈþ=³œÈ¼ć’=¼œÔğœ=¾œĞœ¼ć=π‘ÈªΩ=˘Ćı=×„Ćı=È₣≠=›₣Èğ=ŞœŞć⁄=›˝Å=ĆıÔÈ¼ć›Ž’=¼œÔğœ=₣œ¹
ÁÈ₣=›İ›¨þ=šœpšœpÌ¼ć=˝œÈš=ĆıÔÈ¼ć›Ž=₣Òğþ=π‘ÈŞćœŽÈ²¼ć=¾œĞœ=J=ÛœÈ¼ˇ=π‘˝œÈİ¼ć=₣œ¹ÁÈ₣=›ĆÈşÈ¼=þœ=ƒ¬þÓƒ¡„þÂ=²Şć⁄=›˝Å=˘Ćı=ĆıÔÈ
¼ć›ŽÈ˝=›ŁÈ¼ć=›İ¨œ−ÌÂ=˚=Û›¾¾œ¼È˝¼ć=ƒ¬ÈπΩ¼ć=ÈİĞ=È²Ćı⁄=Ûœ˝œÿœ˚=Û²∑i⁄=ÈşĆı=Ûœ˝œÿœ¼ćĆı=π‘˝œİ=İĆ¼ć=˚=Ûœ¹œİĆÈ¼ć¼ć=Û›ğÈ
þˇ›ğÈþ=ĆıÔÈ¼ć›Ž=˝È−œ³˝−È²=×¨þœ¼ć=π‘›þöå›þ=Èİœ›¾þ=Ćı¾›²Ô=›ÐÝıÈÐ›¼ćŞćœÈğ¼ć=È³œ¶œ¼ćI=¼œÔğœ₣œ¹Á₣=ƒ„∆ğC›ğ¼ć=pÆ₣İ=šœp=
J=›İ¨˝ĆÌ²=ĆÈŞć=è›˝ÈŞć=Şœ˚Şćœ⁄=¾œĞœÈ˝›Ñ˝=ş₣œŽ›ŠÈp¼ć=³Ð=³›¼ć¼þÂÈ²¼ć=˘Ćı=˝Áœ²¾œşÈ˝=˘˛²=Ûœ¼ć=ÝıÈ³¨œ=˝¼ćœ=ŠÈğ=²œ⁄=
şÔ¼œ×₣œ¹Á₣I=›₣›šğ=Ž²ş¾œ=˚=Ž²₣þ=π‘˝œÈİ¼ć=Û²Áœ²Á=₣ÈZ˚=ĆıÔÈ¼ć›Ž=×œ›¼=Èşœ_Šœ¼ćI=Û²Á−œŞć=Ýı×‚È¼ˇI=Ûœİ†œI=ĆÌ²₣²Áþœ⁄=
ÛœÈ¼ˇ=šœÜœ=›˝=Ž²₣þ=‰þ›¼ć=ĆŞć’=³›õ₣¼ÈL=¼œ₣³i∏Ì=ş¼ć˝œ¼ć³¨=›²ÈŞćœ›Žþ=³›¼p=ş¼ć˝œ¼ć=˝›₣İÈ²¼ć=³œþœŞć=Ž²₣Èþ¼ć=˘Ćı=
þÌ¼¦þœÈ˝=ƒ¬Ì˝œ¼ć=˝È¼ć=›²ÈŞć=¼ğœ=ĆÈŞćÈš=æ=
In the Course of its visit to the Primary schools and its intensive interaction with the teachers, 
parents, and people interested in education, the committee was much impressed by the 
widespread desire for English in almost all stations of life, and in all classes and categories of 
people. An overwhelming majority of the parents told the committee in clear and unambiguous 
terms that they wanted their wards to learn English and learn in early… They just want their 
children are given an opportunity to learn English, “the earlier, the better,” The middle class 
parents say this in chorus, but even those who cannot be called ‘middleclass’ in the strict 
economic sense of the term, but are aspirants to become member of it sooner or later, i.e. 
rickshaw – pullers, rickshaw van drivers and other members of the day – labouring class, demand 
in unison that English must be a component in the syllabus at the primary stage.==
şœ₣œ›Ž˝=Èö›ÞI=¹₣ÂI=¼ÞÂ=›²›¼ÂÈİÈĞ=˘Ćı=π‘¼Þþœ=ÈŞ=π‘˝ÐI=þœ=Ûœ›İ¼ć=×İÈ˝¼ć=₣œžœ₣œ›ž=È−È˝=ƒ³«§¾œÈ¼=Û²„¾Òþ=ĆÈŞćÈš⁄=Ž²₣È
þ¼ć=˘Ćı=ÛœÈ¼ˇ=₣¹Á›¼j=˚=›²√≈₣¹Á›¼Èj¼ć=≠›Ž=≠›Ð¼ć=¾œ¼²œ¼ć=şÈL=ş¼ćœş›¼ć=Ş„jÆ⁄=ĆıÔÈ¼ć›ŽÈþ=þœĆı=ƒ¬πΩ=È×˛œ=˝›ð²I=›˝Å=ÈŠþ²
œŞć=˘È˝=Ûˇ¦œĆÁ=˝¼ćœ=şĆŽ=²Şć⁄=şœ¼ćœ=³Ú›−¼Ì=Ž„ÈÜ=ĆıÔ›ğİ=Ćı}∂œ›«§∂¼ć=ÈŞ=›¼¼ćœÐ=¼œŽœ¼ć=‰þ›¼ć=ĆÈŞćÈšIÈş=¼œŽœ¼ćĆı=˘Ćı=¾œĞœÈ˝=³
ÞÁ=›ĆÈşÈ¼=È¼ÈŠÈš⁄=Èş=³ÈÞÁ¼ć=‰¼›Šp=¼Ü=˝₣=²Şć⁄=ĆıÔÈ¼ć›Ž=şœ›ĆÈþÁ¼ć=şóœ¼ć=›¼³„ğ=˘¼Ô=›¼›¾á≈=şÔƒÚ∆›þÈþ=ğœ›ğþ=Èğ˛˝Èğ›˛
˝œÈ×¼ć=Û¼×œÈ²=π‘›þ›×²=şÔÈŞœ›Žþ=˚=ş₣Úu=ĆÈŞć=ŠÈğÈš⁄=şÔ¼œ×=˚=›¼È²œ×È²¼ć=₣ÈZ=ĆıÈğ˝Ð»›²˝=³„a›Ž¼ć=π‘œŠ„ŞÂ=˘Ćı=¾œĞœÈ˝=³Ú›
−¼ÌÈ˝=ŁÈ¼ć=ŁÈ¼ć=È³aÍÈš=›×Èþ=˝œ³ÂÞÁ=˝È¼ć›²⁄=¾œĞœ¼ć=ÈpÆþœÈ˝=³ÞÁÈ₣œĆ¼u=˝È¼ć=Èþœğœ¼ć=˝œÈŽ=˘Ćı=Ćı}œ›ƒ§∂¼ć=ÈŠ«§œ¼ć=på›Ð=È²Ćı⁄=
˘Ćı=π‘˝È®=˝aœÈ¹=˝aœ¹=›₣›ğÈŞć=˝œŽ=˝È¼ć=ŠÈğÈš=ĆıÔÈ¼ć›Ž¼ć=Ûœ∑iÓ¼ğÈŞć¼ć=È×İC›ğæ=₣Òğþ=ĆıÔğÁœd=˚=ÛœÈ₣›¼ć˝œ=Ş„jÆ¼ćœ«§∂⁄=¾œ¼ćÈ
þ=˘Ćı=Ćı}œ›ƒ§∂¼ć=ÈpÆþœ=şÔ˛Áœ=Ûœ∑iŽÂœ›þ¼ć=›²›¼ćÈ˛=˝₣=²Şć=›˝Å=¾œ¼ćÈþ¼ć=Ž²şÔ˛Áœ¼ć=›²›¼ćÈ˛=˛„¼=È¼›İ=²Şć⁄=˘¼ć=Û²Áþ₣=π‘¹œ²=˝
œ¼ćÞ=¾œ¼ćÈþ=¼œŽœ¼ć=Û−Â²Ì›þ=›¼›²ÈŞćœˇI=¼hÐ²=˚=›¼Wœ³È²=³œõœÈþÁ¼ć=₣þ=ş¼Â¼Áœ³Ì=²Şć⁄=›wþÌŞćþ=˘È×Èİ¼ć=Ûœ₣Ž²þœ¼ć=›²Şć›₣
þ=ÈpÆþœ=ĆÈŞć=˚ðœ¼ć=₣Èþœ=Ûœ›−Â˝=şL›þ=È²Ćı⁄=˘¼Ô=þÚþÌŞć=˝œ¼ćÞI=È¾œˇÁ³ÞÁ=›ĆÈşÈ¼=¾œĞœ¼ć=şÈL=Û²Áœ²Á=È¾œˇÁ³ÈÞÁ¼ć=›˝Š„=₣Òğ
ˇþ=³œ−Â˝Á=ÛœÈš⁄=¾œĞœ=˘˝Ćı=şÈL=şÔƒÚ∆›þ¼ć=ÛL=˘¼Ô=₣œ²„ÈĞ¼ć=şĆŽœþ=¼œ=‰Ž¼=şœ₣−ÂÁ⁄=Û²Á=È¾œˇÁ³ÈÞÁ¼ć=₣þ=þœÈ˝=şĆÈŽ=¼
œ=¼ŽÂ²=˝¼ćœ=ŞœŞć=²œ⁄=þœ¼ć=ˇ¦ĆÞ=˘¼Ô=ş₣ŞćşœÈ³¨=³u›þ=˘¼Ô=È×Ć=˚=₣È²¼ć=Ž›Ðğ=›pÆŞćœ=J=π‘›þ›pÆŞćœ¼ć=˚³¼ć=›²¾Â¼ćİÌğ=⁄=›˝Å=
¼œŽœ¼ć=Û−Â²Ì›þÈþ=Û²Áœ²Á=È¾œˇÁ³ÈÞÁ¼ć=₣ÈþœĆı=˘˝›Ð=¾œĞœ˚=ÈŞ=ÈpÆþœ=J=›¼ÈpÆþœ¼ć=ş√³˝Â=J=›²₣ÂœÈÞI=Ûœ×œ²π‘×œ²=˘¼Ô=³ÞÁÈ₣
œĆ=şÚ›«§Èþ=›¼ÈİĞ=¾Ò›₣˝œ=³œğ²=˝¼ćÈþ=³œÈ¼ćI=›¼Èª…¼ć=ĆıÔ›ğİ=Ćı}œ›ƒ§∂=þœ¼ć=π‘₣œÞI=¼›{Şćœ¼ć=¼Èğ²I=¾œĞœ¼ć=₣ÈþœĆı=È¾œˇÁ³ÞÁ˚=˘˝
›Ð=›ŠĆÆJ›Š›ĆÆÈþ¼ć=¼ğŞć=ˇÈÜ=ÈþœÈğ⁄=˘Ćı=È₣œÈĆ¼ć=¼ÚÈj=¼ÁÈjÆ=J=₣œ²„Ğ=þœ¼ć=¼Á¼ĆœŞÂ=³ÈÞÁ¼ć=¼Á¼Ćœ›¼ć˝=₣ÒğÁ=˘¼Ô=³i∏œ=ş√³È˝Â=Ş
þÐœ=²œ=şÈŠþ²=ĆÈŞć=˚ÈðI=˙=³²Á=ş₣œÈŽ¼ć=ÈŞ=ÈŞ=Š›¼ćpÎ¼›İ«§ÁÈ˝=›Š›ĆÆþ=˝È¼ćI=þœ¼ć=π‘›þ=Ûœ˝Ú«§=ĆŞć=È¼›İ⁄=¾œĞœˇþ=π‘þÌ˝›ŠÈĆÆ
¼ć=₣þĆı=È¾œˇÁ=¼∑ƒ¼ć=pÆŞćJ›¼pÆŞćI=¼hÐ²I=›²¼ÂœŠ²=˘Ćı=›ŠĆÆ=J=ş√³È˝Â¼ć=wœ¼ćœ=şœ₣œ›Ž˝=şÔÈŞœÈˇ¼ć=È¨p=π‘Çþ=˝È¼ć⁄=³ÈÞÁ¼ć=Šœ›Ć×
œ¼ć=₣œpœ=¼ŽœŞć=¼ćœ˛œ¼ć=Ž²Á=ÈŞœˇœÈ²¼ć=₣œpœ=ş¼ş₣ŞćĆı=Šœ›Ć×œ¼ć=þ„ğ²œŞć=Ûπ‘þ„ğ=ĆÈŞć=−œÈ˝⁄ 
˘˝−œ=Ûƒ¬Ì˝œ¼ć=˝¼ćœ¼ć=Ýı³œŞć=È²Ćı=ÈŞ=Ýı›ôø›˛þ=šœpšœpÌÈ×¼ć=˝œÈš=π‘œä=þÈ−Á¼ć=›¾›jÈþ=ÈŞ=¼Şćœ²=¼ćŠ²œ=˝È¼ć›šğœ₣I=þœ¼ć=¼œĆıÈ¼
ć=ĆıÔ›ğİ=Ćı}œ›ƒ§∂¼ć=π‘¹œ²=ÈpÆþœ¼ć=¾Ò›₣˝œŞć=¾œ¼ćþÌŞć=Ž²şÔ˛Áœ¼ć=ÈŞ=ÛÔİ=¼ćÈŞćÈš=þœ¼ćœ=₣Òğþ=İĆ¼ć¼œşÌIK=ĆıÔÈ¼ć›Ž=₣œ¹ÁÈ₣=›İ›¨þI=
ƒ¬_šğI=›₣ö=şÔƒÚ∆›þ¼ć=¹œ¼ć˝I=þ−œ˝›−þ=˘›ğÐ=¼œ=ş„›¼¹œÈ¾œˇÌ=Èö›Þ¼ć=Û∑i¾„ÂjÆ=Û−¼œ=Èö›ÞI=¹₣ÂI=ƒ∏œ²I=›İ¨œ=›²›¼ÂÈİÈĞ=ĆıÔÈ¼ć›
Ž=ŞœÈ×¼ć=₣œþÚ¾œĞœ⁄=ÛÈ²˝È¨Èp=¾œ¼=˚=ÛœÈ¼Èˇ¼ć=π‘˝œİ=˘Ćı=¾œĞœÈö›Þ=ĆıÔÈ¼ć›Ž=₣œ¹ÁÈ₣Ćı=È¼›İ=ƒ¬_šà=˚=şœ¼ğÌğ⁄=ĆŞćþ=˘È×
¼ć=ƒ¬ÈπΩ¼ć=¾œĞœ=ĆıÔÈ¼ć›ŽI=žˇÜœ¼ć=¾œĞœ˚=þœĆı⁄=JJJþÈ¼=þœ=ÛÈ²˝œÔÈİĆı=¾œ›Ğ˝=³Ð¾Ò›₣=˘¼Ô=³›¼ćÈ¼İ=şœÈ³¨⁄=ÈŞ=È˝œÈ²œ=¾œĞœÈ
˝=ÛœÈ¼Èˇ¼ć=¾œĞœŞć=³ŞÂ¼›şþ=ĆÈþ=ĆÈğ=ÈşĆı=¾œĞœ¼ć=×¨þœ¼ć=π‘ªΩ›Ð=Û›²¼œĞÂ¾œÈ¼=ÝıÈð=ÛœÈş⁄=¾œĞœ¼ć=İë¾œdœ¼ć=ÈşÈ¨Èp=¼Ü=



¾Ò›₣˝œ=³œğ²=˝È¼ć=˝œ¼ćÞ=İÈë¼ć=şÈL=¼Ç¼ć=˝œ®›²˝=ş√³˝ÂĆı=›ŠĆÆJ›Š›ĆÆÈþ¼ć=È¼œ¹=›²₣ÂœÞ=˝È¼ć=ÛœÈ¼ˇ=π‘˝œ›İþ=ĆÈþ=şœĆœŞćÁ=˝
È¼ć⁄=ĆıÔÈ¼ć›Ž=¾œĞœŞć=ƒ¬®›İ›¨þ=¼jÆœ=¾œ›Ğ˝=›ŠÈĆÆ¼ć=Ûπ‘þ„ğþœ¼ć=˝œ¼ćÈÞ=ƒ¬πΩÈ˝=¾œĞœ¼ć=Û¼Şć¼=›×Èþ=³œÈ¼ć=²œ⁄=Û³¼ć³È¨=π‘ÈŞćœ
ŽÈ²¼ć=›²›¼ćÈ˛=ƒ∏œ›³þ=ş√³˝Â=˘Ćı=¾œĞœÈ˝=¼jÆœ¼ć=‰×²›à²=¼œŠ›²˝=›pÆŞćœ¼ć=È˝ÈŽœ=˝œðœÈ₣œŞć=şÌ₣œ¼u=¼ćœÈ˛⁄ 
æ 
⁄⁄=¾œ›Ğ˝=şœ√¯œŽÁ¼œ×⁄⁄ 
þÚþÌŞć=›¼Èª…¼ć=Ýıá≈ŞćİÌğ=È×İC›ğÈþ=ĆıÔ›ğİ=Ćı}œ›ƒ§∂=›₣−=›ĆÈşÈ¼=˘˝=¹¼ćÈ²¼ć=ŽÌ¼²JŞœ³È²¼ć=Èğœ¾²ÌŞć=š›¼=þ„Èğ=¹È¼ć=Şœ=²œ›˝=
è¹„=ĆıÔÈ¼ć›ŽÈþ=³œ¼ć×İÌÂ=ĆÈğĆı=ğ¾Á=ĆÈþ=³œÈ¼ćI=ĆıÔÈ¼ć›ŽÈ˝=›ŁÈ¼ć=ˇÈÜ=˚ðœ=ƒ¬ÈπΩ¼ć=˘˝Ðœ=₣„ğ=Šœ›¼˝œ›ð⁄=NUPR=›˛¦¶œÈë=›ğ›˛
þ=È₣˝Èğ¼ć=›₣›²ÈÐ=ĆıÔÈ¼ć›Ž¼ć=špšœŞćœŞć=ğ›ğþ=˘₣²Ćı=˘˝=›ğŞćœŽa=ˇÈÜ=Èþœğœ¼ć=³›¼ć˝®²œ=ÈŁœ›Ğþ=ĆÈŞć›šğI=Şœ¼ćœ=˘Ćı=π‘›þöå
þ=ŽÌ¼²Şœpœ¼ć=π‘›þ›²›¹=ĆÈŞć=Ž²ˇÈÞ¼ć=Û²Á=ÛÔİÈ˝=ƒ¬πΩ=È×˛œÈ¼I=ğœğ²=˝¼ćÈ¼=þœÈ×¼ć=›ğçœ=æ=
We must at present do our best to form a class who may be interpreters between us and the 
millions whom we govern – a class of persons Indian in blood and color, but English in tastes, in 
opinions, in morals and in intellect.==
ƒ¬œ¹ÌÈ²œj¼ć=¾œ¼ćþ¼ÈĞÂ=›¼¦›Ðİ=ğœ›ğþ=˘Ćı=˘›ğÐ=Èö›Þ¼ć=şœÔƒÚ∆›þ˝=Ýıj¼ćşÒ¼ćÌ=pÆ₣İ=ş½ğ=J=ş¨₣I=şπ‘›þ¾I=È˝þœ×„¼ć∑ƒI=›¼jİœğ
ÌI=π‘¼œş₣„˛Ì=ŽÌ¼²¹œ¼ćœ¼ć=π‘þÌ˝=ĆÈŞć=ÝıÈðÈš⁄=¹²ÌJ=›²¹ÂÈ²¼ć=pÆ₣¼uÂ₣œ²=Èö›ÞÎ¼Ğ₣ÁI=Ûœ−Âşœ₣œ›Ž˝=ş„ÈŞœˇş„›¼¹œ¼ć=pÆ₣şÈ†œŠ²I=
È¼˝œ¼ćÌnI=×œ›¼ć{ÁI=Û³¼ćœ¹π‘¼ÞþœI=³ÞÁÈ₣œĆ¼uþœ=˘¼Ô=Ž²₣œ¹ÁÈ₣¼ć=π‘¾œ¼=Ûœ₣Ž²þœÈ˝=pÆ₣İ=›¨ä=Ûş›ĆĞ„º=˝È¼ć=þ„ÈğÈš⁄=Ûœ
˝œÿœ¼ć=₣Úþ„ÁI=Ćþœİœ=Ûœ¼ć=Ûş›ĆĞ„ºþœĆı=›ŽĆıÈŞć=È¼ćÈ˛Èš=¼r=¾œĞœˇþ=›₣−È˝⁄=¾œĞœ¼ć=İ›jÆşœ₣Á=›²¹Âœ¼ćÈÞ=ĆıÝıÈ¼ćœ³=˚=ÛœÈ₣›¼ć˝œ
=Ş„jÆ¼ćœÈ«§∂¼ć=Û²„˝¼ćÈÞ=ˇÚĆÌþ=¾œ›Ğ˝=È˝ÑÌ˝¼ćÈÞ¼ć=²Ì›þ=¾œ¼ćÈþ=Ž²Èˇœ•Ì¼ć=þÚÞ₣Òğ∑ƒÈ¼ć=½ß„¹œ¼ćœ¼ć=₣þ=π‘¼œ›Ćþ=¼r¾œ›Ğ˝þœ¼ć=˙
ª…ŞÂ=˚=ş√³×È˝=Š¼ć₣=ÝıÈ³¨œ=˝È¼ćÈš⁄=π‘›þ•œ²ş¼ÂL=¼ćœ«§∂²Ì›þ¼ć=³›¼ć˝œðœÈ₣œ=ƒ¬œ¾œ›¼˝¾œÈ¼Ćı=˘›ğÐ=J=₣„˛œÈ³¨Ì=ĆÈŞć=ˇÈÜ=ÝıÈð
Èš⁄=ĆıÔÈ¼ć›ŽÈ˝=›ŁÈ¼ć=ˇÈÜ=˚ðœ=ƒ¬ÈπΩ¼ć=ÝıÊş=þœĆı=Ûœ₣Ž²þœ¼ć=˜Þœo˝=Û²„¾Ò›þ=û=³œ˚Şćœ¼ć=π‘›þöå›þ=È−È˝˚=²œJ³œ˚Şćœ¼ć=Şi~Þœ
I=π‘œä=ÛÔİ=ş√³È˝Â=Ýı×‚È¼ˇI=şÔİŞćI=Ûş√³ÒÞÂþœÈ¼œÈ¹¼ć=Žá∫=È×Şć⁄=˘=¾œĞœ=þœÈ×¼ć=Šœ›Ć×œ¼ć=›¼ĞŞćI=˝œ₣²œ¼ć=ÛLI=þ¼„=Û¹¼ćœ⁄=˝
œ¼ćÞ=Û²„şÖœ²=˝¼ćÈğ=ğ˝aœ=¼ğÈ¼²=¼Á›jÆ¼ć=Šœ›Ć×œI=þœ¼ć=˝œ₣²œI=˝œ₣²œ¼ć=›¼ĞŞć=˚=þœ¼ć=×„«ñœ³ÁþœI=˘=ş¼Ćı=Èþœ=³œ›¼ć³œ›ª…ÂÈ˝¼ć=
şÚ›«§I=ØÛ³È¼ć∞¼ć=›²₣ÂœÞ⁄=Şœ=þœ¼ć=˝œÈš=şĆŽğ¾ÁI=þœ¼ć=˘˝œ∑i=›²Žƒ¬=¼Èğ=Û²„¾ÒþI=þœ˚=ÈşĆı=ØÛ³È¼ć∞¼ćĆı=şÚ›«§⁄ 
›˝Å=¼Á›jÆJ₣œ²„ÈĞ¼ć=˝œÈš=Şœ=ÛœÔ›İ˝=¼œ=ş√³ÒÞÂ=Û¹¼ćœI=þœĆı=ØÛ³¼ć∞⁄=ØÛ³¼ć∞È˝=Ûœoƒ∏=˝¼ćœ¼ć=Ćı_šœĆı=þœ¼ć=Ûş›ĆĞ„ºI=π‘›þ¼œ×Ì=
¼œş²œ=ÝıÊşI=şÔˇ›ðþ=¼œ=ÛşÔˇ›ðþ=Ž²₣Èþ¼ć=Ýı³œ×²⁄=ƒ¬ÈπΩ=˚=¼œ∑ƒÈ¼=˘Ćı=¼Şćœ²=þœ¼ć=Ø›²Žƒ¬∞=¾œĞœŞć=›²›₣Âþ=ĆŞćJJJÈŞ=¾œĞœŞć=›
ŠĆÆJJ=›Š›ĆÆÈþ¼ć=ş√³È˝Â¼ć=ˇ¾ÌÈ¼ć=þœ¼ć=›¼Š¼ćÞ=ƒ¬_šàI=ÈŞ˛œÈ²=ØÈ₣Ðœ½¼ć∞=J=ØÈ₣ÈÐ›²›₣∞¼ć=È˛ğœŞć=Èş=Û¾Á∑ƒI=şœ¼ğÌğ=˚=›²›õþ⁄=
È¨p›¼ÈİÈĞ=¼ćÞÈ˝Íİğ=şœŽœÈþ=Èş=₣œ¹Á₣=›ĆÈşÈ¼=È¼Èš=È²Şć=ØÛ³¼ć∞J˘¼ć=¾œĞœI=›¼Ğ=›×ÈŞć=›¼Ğ¨ÈŞć¼ć=ğÜœĆı=ŠÈğ⁄=þœ¼ć=¼ŞćœÈ²=›
¼ĞŞć¼Ç=›²₣ÂœÈÞ=ÛœoJÛ³È¼ć¼ć=È¾×È¼ć˛œ=ş₣ÈŞć=ş₣ÈŞć=Ûƒ³«§=ĆÈŞć=ŞœŞćI=è¹„=₣œ¹Á₣=›²¼ÂœŠÈ²=þœ¼ć=ƒ³«§=π‘₣œÞ=È₣Èğ⁄=
˘Ćı=ğÜœĆıÈŞć=π‘ÈþÁ˝›Ð=₣œ²„Ğ=˘˝œI=˝œ¼ćÞ=˘Ćı=ğÜœĆı=π‘›þÈŞœ›ˇþœ₣„˛ÌI=Ûœoş„˛Ćı=˘¼ć=ğ¨Á⁄=ĆıÔ›ğİ=Ćı}œ›«§∂¼ć=ş„×ÚİÁ=³ÁœÈ˝ÈŽ=³
›¼ćÈ¼›İþ=¾œ›Ğ˝=³È²Á¼ć=ÛœÈ¼×²=³Ú−˝¾œÈ¼=π‘ÈþÁ˝=ÈpÆþœ¼ć=˝œÈš=È³aÍÈš=ŞœŞć⁄=ĆıaÈ¼ć›Ž=›İ¨œ¼ć=íççäâáíI=şÔ›¨ä=È˝œşÂI=È
₣Í›˛˝=ĆıÔÈ¼ć›Ž¼ć=ŠÐŽğ›×=³œ¼ć×›İÂþœ=ÛŽÂÈ²¼ć=›Ð³ş=ÈŞ=ž˝žÈ˝=ƒ∫œÐÂI=È¾œˇÌ=ŽÌ¼È²¼ć=π‘›þöå›þ=È×ŞćI=þœ=˘˝¹œÈ¼ć=ÈŞ₣²=¼œ›ÜÈ
Şć=ÈþœÈğ=Ûœ˝œÿœI=Û³¼ć›×È˝=ˇ¾Ì¼ć=˝È¼ć=ÈþœÈğ=³ÞÁ=˚=ÈpÆþœ¼ć=₣œ²›ş˝=›¼›_šá≈þœ=≥alienationµI=Ûπ‘œ›äÈŞœÈˇ=Şœ=³ŞÂ¼›şþ
=ĆŞć=ÈpÆþœ¼ć=₣œ²›ş˝=›¼³á≈þœŞć⁄=È¾œˇ¼œ×Ì=şœ¹²œ¼ć=›ĆÔƒ¯þœ=˚=›²•„¼ćþœ¼ć=›×˝=˘›Ð⁄=ş₣Ú›u=˚=ƒ¬œ_šàÁ₣Şć=ŽÌ¼È²¼ć=ÛÔİÌ×œ¼ć=Ć˚
Şćœ¼ć=›²¼ć∑i¼ć=Ûœ˝œÿœ=˘¼Ô=¼›Zþ=Ć˚Şćœ¼ć=Ûœİ†œ=˚=›²¼ćœ³jœĆÌ²þœ=pÆ₣İ=₣œ²„ÈĞ¼ć=›Š∑iœ=˚=ÈŠþ²œÈ˝=Ûœ_šá≈=˝È¼ć=È½Èğ⁄=þœ¼ć
=È¾œˇ¼œ×Ì=şjœ=þœ¼ć=›²ÈŽ¼ć=Û›∑ƒn=È−È˝=›¼›_šá≈=˘˝=¼ğŞć=‰þ›¼ć=˝È¼ć⁄=˘¼Ô=˙=×„ĆıÈŞć¼ć=şœ₣\şÁ=›¼¹œÈ²=þœÈ˝=›²¼ć∑i¼ć=ğÜœĆı
˝¼ćÈþ=ĆŞć=›²ÈŽ¼ć=şÈLI=þ−œ=ÈşĆı=ş¼=˘ÈŽ›â¼ć=şÈL=Şœ¼ćœ=›ğçœ³Ò¼ćÈÞ=¼œ¹œ¼ć=şÚ›«§=˝È¼ćÈš⁄ 
›¼›İ«§=¾œĞœ›¼×=Ûœ¼ćK=È˝K=Û›¿ΩÈĆœpÌ=˘¼Ô=˘K˘ğKI=˛œá≈œ=İþœëÌ¼ć=²ÈŞć¼ć=×İÈ˝¼ć=₣œžœ₣œ›ž=ş₣ÈŞć=¾œ¼ćþ¼ÈĞÂ¼ć=š›Ð=π‘È×Èİ¼ć=¼ćœ
Ž¹œ²Ì=˘¼Ô=¾œ¼ćþÌŞć=Ş„jÆ¼ćœÈ«§∂¼ć=¼ćœŽ¹œ²Ì=›×›ôøÈþ=˘˝›Ð=şœÈ¾Â=˝È¼ć›šÈğ²⁄=²₣„Ò²œ=›ĆÈşÈ¼=È¼Èš=È²˚Şćœ=ĆÈŞć›šğ=˝ğ˝œþœI=ĆıÐ
œ²ˇ¼ćI=¼È√¬=≥¼þÂ₣œ²=₣„√¬ĆıµI=ĆœŞć{œ¼œ×I=Š}ÌˇÜI=ğÈ¢Í=˘¼Ô=›×›ôø¼ć=ƒ„∆ğI=˝ÈğŽ=˚=›¼ª…›¼×ÁœğÈŞć¼ć=NMRM=Ž²=šœpšœpÌÈ˝⁄=þœ
È×¼ć=şœ₣›ˇ¦˝¾œÈ¼=ĆıÔÈ¼ć›Ž=›İ¨œ³u›þI=ĆıÔÈ¼ć›Ž=şÔpÆœ∑i=₣È²œ¾œ¼=˚=›İ¨œ¼ć=Ûœˇ¦ĆI=³œ›¼ć³œ›ª…ÂÈ˝=ĆıÔÈ¼ć›Ž¼ć=¾œ›Ğ˝=Û¼ƒ∏œ²=
˘¼Ô=‰×²›à²=ŽÌ¼²=ĆıÔÈ¼ć›Ž¼ć=¾Ò›₣˝œ=ş√³È˝Â=›ŽWœşœ¼œ×=˝¼ćœ=ĆÈŞć›šğ⁄=šœpšœpÌÈ×¼ć=şœ₣œ›Ž˝=˚=Ûœ›−Â˝=Û¼ƒ∏œÈ²¼ć=π‘ªΩ›Ð
˚=›¼È¼ŠÁ=›¼ĞÈŞć¼ć=₣È¹ÁĆı=¼ćœ˛œ=ĆÈŞć›šğ⁄=½ğœ½ğ=›¼Šœ¼ć=˝¼ćÈþ=¼Èş=˙=×„Ćı=¾œĞœ›¼×=ÈŞ=π‘¼Þþœ›Ð=ˇ¾Ì¼ć¾œÈ¼=ğ¨Á=˝È¼ć›šÈğ²
I=þœ=þaœÈ×¼ć=¾œĞœÈþĆı=þ„Èğ=›×›_šæ=
Though all learners of English show substantial levels of classroom anxiety, learners coming from 
low income group families appear to be far more 
anxious.=þaœÈ×¼ć=³ŞÂÈ¼¨ÈÞ¼ć=Ûœ¼ć˚=›¼İ×=¼Áœ˛Áœ=›×Èþ=›ˇÈŞć=þaœ¼ćœ=¼ÈğÈš²=æ=
A negative correlation was noticed between income and parental encouragement suggesting that 



the low income group puts greater pressure on its children to learn English. Similarly, a negative 
correlation was seen between occupation and the use of English as medium of instruction at the 
primary level i.e.> lower the socio – economic status of the family, the greater its children. This is 
a very clear index of socio-economic insecurity and it is out of sheer desperation and frustration 
that the lower income group claims higher levels of proficiency in English and recommends 
English as the medium of instruction from the early childhood.==
¾œĞœ¼œ×±=³„a›Ž¼œ×=
şœ¹œ¼ćÞ=›²Şć₣=˘Ćı=ÈŞ=¨₣þœİÌğ=Ýı_Š¼ˇÌÂŞć=¾œĞœĆı=›₣−=‰þ›¼ć=˝È¼ć⁄=ÈŞ²=þœ¼ć=Žœ²œ=ÛœÈš=Ûœ›ğ¼œ¼œ¼ć=CĆœŞć=π‘È¼Èİ¼ć=₣i~⁄=ÈŞ=
₣Èi~=›²È₣ÈĞ=×Ò¼ć=ĆÈŞć=ÈŞÈþ=³œÈ¼ć=È¼˝œ›¼ćI=×œ›¼ć{ÁI=Ćþœİœ=JJJ=ÈÝÈ˝=Ûœ²Èþ=³œÈ¼ć=Ýı@Xğ=›×²⁄=›½›ğ³ş²=≥NVVOµ=¼Áœ˛Áœ=˝È¼ć
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‘˝œ›İþ=›¼ćÈ³œÈÐÂ=È×›˛=³›õ₣¼ÈL=ROIQOS›Ð=π‘œ−›₣˝=›¼×Áœ³Şć=˘¼Ô=NNIQQM=›Ð=₣œ¹Á›₣˝=›¼×ÁœğŞć=¼ćÈŞćÈš⁄=Û−Š=˘Ćı=›İ¨œÈ
¨Èp¼ć=¼œĆıÈ¼ć=¼ćÈŞćÈš=OKTJOKU=›₣›ğŞć²=›İ¨œ−ÌÂ=ŞœÈ×¼ć=Û›¹˝œÔÈİ¼ć=¼Şćş=R=È−È˝=NQ=¼š¼ć⁄=˘˝Ž²=›İ¨˝=¼œ=›İ›¨˝œ=wœ¼ćœ
=³›¼ćŠœ›ğþ=ƒ„∆ğ=¼ćÈŞćÈš=π‘œŞć=PMM=›Ð⁄=NO=İþœÔİ=ƒ„∆Èğ¼ć=¼œ›Ü=È²Ćı⁄=NCERT=ÛœÈŞćœ›Žþ=Ğ•=şœ¼ćœ=¾œ¼ćþ=›İ¨œ=³ŞÂœÈğœŠ²œŞć
=≥NVVUµ=π‘˝œİ=Ó=³ŞÂÈ¼›¨þ=QURRT›Ð=›²√≈=¼„›²Şćœ×Ì=˚=OUSP›Ð=Ýı_Š=¼„›²Şćœ×Ì=›¼×ÁœğÈŞć=Ş−œpÆÈ₣=UOSVV=˚=STNN=›Ð=¼îÁ
œ˝È¼œÈÝÂ¼ć=Û¾œÈ¼=³ÜœÈİœ²œ=¼ÁœĆþ=ĆÈ_š⁄=ĆıÔÈ¼ć›Ž=₣œ¹Á₣=ƒ„∆ğC›ğÈþ=˘Ćı=¹¼ćÈ²¼ć=şœÈ¾Â=ĆÈŞćÈš=›˝²œ=þœ=¼þÂ₣œ²=Èğ˛È˝¼ć=Žœ
²œ=È²Ćı=þÈ¼=ÈşĆı=ƒ„∆ğC›ğ=Û›¹˝œÔİĆı=¼Á›jÆˇþ=ÝıÈ×ÁœÈˇ=Îþ›¼ć=˘¼Ô=ÛÎ¼þ›²˝=²Şć⁄=þœĆı=þœ¼ć=³›¼ć˝œðœÈ₣œˇþ=¼Á¼ƒ∏œ=J=Û¼Á¼ƒ∏
œĆı=¼rÈ¨Èp=¼œÔğœ=₣œ¹Á₣=˘¼Ô=ĆıÔÈ¼ć›Ž=₣œ¹ÁÈ₣¼ć=₣È¹Á=Ûˇ¦œ›¹˝œ¼ć=›²¹Âœ¼ćÞ=˝È¼ć=›×È_šI=ŞœÈ˝=Ûœ³œþ×Ú›«§Èþ=ş√³ÒÞÂþ=¾œĞœÈ˝›
Ñ˝=Ûˇ¦œ›¹˝œ¼ć=¼Èğ=ï₣=Ć˚Şœ=ƒ¬œ¾œ›¼˝I=İrÈ¼ć=Ž²Èˇœ•Ì¼ć=˘˝=›¼¼ćœÐ=ÛÔİI=ŞœÈ×¼ć=Ûœ›−Â˝=şL›þ=ĆÈŞćÈš=þaœ¼ćœ=ĆıÔÈ¼ć›Ž=₣œ¹Á
È₣¼ć=π‘›þ=Ûœ˝Ú«§=ĆÈ_š²⁄=˘Ðœ=ş›þÁ=ÈŞ=ˇ¦œÈ₣=˘Ćı=π‘¼Þþœ=π‘œŞć=ÈŠœÈ˛Ćı=³ÈÜ=²œ⁄=þœ¼ć=Û²Áþ₣=π‘¹œ²=˝œ¼ćÞ=ş„ÈŞœÈˇ¼ć=Û¾œ¼⁄=þœ
Ćı=ˇ¦œ₣ÌÞ=Ž²Èˇœ•Ì=pÆ₣İ=İĆ¼ć₣„˛Ì=ĆÈŞć=³ÜÈš⁄=OMMO=şœÈğ¼ć=Ćı›dŞćœ²=¼ćÌÝœ¼ć›İ³=şœÈ¾Â=²ˇ¼ćœŞćÈ²¼ć=˘Ćı=ÝıÈôø˛ÈŞœˇÁ=›Šp=þ„È
ğ=¹È¼ćÈš⁄=NVVN=şœğ=È−È˝=OMMN=şœÈğ¼ć=₣È¹Á=˝ğ˝œþœ¼ć=Ž²şÔ˛Áœ=È¼ÈÜÈš=NU=İþœÔİ⁄=ˇþ=NM=¼šÈ¼ć=¾œ¼ćÈþ=ˇÈÜ=˚ðœ=
²þ„²=İĆÈ¼ć¼ć=₣È¹Á=×„ĆıJþÚþÌŞćœÔİ=Šœ¼ć›Ð=₣œp=π‘È×Èİ=›¼¾jÆ=ĆÈŞć=¼ćÈŞćÈš=˘¼Ô=˘È×¼ć=ş¼Âœ›¹˝=şÔ˛Áœ=³›õ₣¼ÈLI=NNP›Ð⁄=²ˇ¼ćœŞ
ćÈ²¼ć=˘Ćı=¹œ¼ćœ¼ć=şÈL=˘›ğÐ=¾œĞœ¼ć=Šœ›Ć×œ=¼Ú›u=ÛLœLÌ¾œÈ¼=Ž›Üþ⁄=è¹„₣œp=İĆ¼ć=şÚ›«§=²ŞćI=İĆÈ¼ć¼ć=¾œĞœ=þ−œ=şœÔƒÚ∆›þ˝=Š›¼ćp
=¼×ğ˚K=˘¼ć=Û²Áþ₣=˝œ¼ćÞ⁄=ˇþ=˝ÈŞć˝=İþ˝=˝ğ˝œþœ¼ć=Û¼œłœ›ğ¼ć=şÔ˛Áœ=˘˝=þÚþÌŞćœÔİ=šœ›ÜÈŞćÈš⁄=Û²Á=¾œĞœ¾œĞÌ=³Ü—ŞćœÈ×
¼ć=˝œÈš=ĆıÔÈ¼ć›Ž=₣œ¹Á₣=¼œ=¼œÔğœ=₣œ¹ÁÈ₣=ĆıÔÈ¼ć›Ž¼ć=Ûˇ¦œ›¹˝œ¼ć=şĆÈŽ=¼Áœ˛Áœ=˝¼ćœ=ŞœŞć⁄ 
ƒ¬œ¹ÌÈ²œj¼ć=³›õ₣¼ÈL=¼œÔğœ=₣œ¹Á₣=ƒ„∆Èğ=¾œĞœ=şÔpÆœ∑i=›¼¼œ×=J=›¼þ˝Â=₣Òğþ=×„›Ð=›¼ĞŞćÈ˝=›ŁÈ¼ć=Ûœ¼›þÂþ=ĆÈŞćÈšû=π‘œ−›₣˝=∑ƒÈ¼ć
=ĆıÔÈ¼ć›Ž=›İ¨œ¼ć=Ş−œ−Âþœ=˘¼Ô=ĆıÔÈ¼ć›Ž=›İ¨ÈÞ¼ć=Ýı³Ş„jÆ=³u›þ⁄=π‘−₣=›¼ĞŞć›ÐÈþ=›¼›¾á≈=¼ćœŽÎ²›þ˝=×ğ=˘¼Ô=Ûœ₣Ž²þœ¼ć=¾Ò›
₣˝œI=₣þœ₣þ=Ûœ×œ²π‘×œ²=˘¼Ô=₣þœÎ²˝Á=›¼ĞŞć›ÐÈ˝=è¹„₣œp=›İ¨œ¼ć=³›¼ćşÈ¼ć=şÌ₣œ¼u=−œ˝Èþ=È×Şć›²⁄=˘È¨Èp=π‘þÁ¨=×œ›¼=›²È
Şć=Ž²şœ¹œ¼ćÈÞ¼ć=ÈŞ=ÛÔİ=˘›ˇÈŞć=˘ÈşÈš=þœ¼ćœ=Û−Â₣ÒÈğÁ¼ć=›¼›²₣ÈŞć=ĆıÔ›ğİ=Ćıdœ›ƒ§∂¼ć=È¾œˇÁ³ÈÞÁ¼ć=ÈpÆþœ=²Şć⁄=π‘œ−›₣˝=›İ¨œ¼ć=
ÛÎ¼þ›²˝=È¨Èp=ĆıÔÈ¼ć›Ž=›İ¨œ¼ć=×œ›¼=Ýılœ³²=˝È¼ć=þœ¼ćœ=₣Òğþ=þœÈ×¼ć=È₣Í›ğ˝=Û›¹˝œ¼ćÈ˝=π‘›þ•œ=˝¼ćÈþ=ŠœŞć=è¹„=₣œp=×œ›¼=¼
œ=Šœ›Ć×œ=²ŞćI=ĆıÔÈ¼ć›Ž¼ć=Èşœ³œÈ²=³œ=¼ćœ˛œ¼ć=˘Ćı=₣›¼ćŞćœ=¾œ¼=þœÈ×¼ć=ŽÌ¼²=˚=ŽÌ›¼˝œ¼ć=›²¼ćœ³jœĆÌ²þœ¼ć=×›ğğ⁄=Ž²şÔ˛Áœ¼Ú›uI=
Šœ˝›¼ćÈ¨Èp=ş„ÈŞœÈˇ¼ć=pÆ₣şÔÈ˝œŠ²=˘¼Ô=ş¼ć˝œ¼ć=›²Şć›i~þ=ş₣∑ƒ=Ûœ−Â=şœ₣œ›Ž˝=›²Şć₣²Ì›þ=˚=˝œŞÂ˝ğœÈ³¼ć=π‘›þ=ÛşĆœŞć=¼ćœˇ=
³›¼ć¼œ›Ćþ=ĆÈŞćÈš=ĆıÔÈ¼ć›ŽÈ˝›Ñ˝=ÛœÈàœğÈ²⁄=ĆıÔÈ¼ć›Ž=›İ¨œ=›İ¨œπ‘›þ•œÈ²=π‘œä=şœ₣›ˇ¦˝=›İ¨œ¼ć=şÈL=ş₣œ−Â˝=ĆÈŞć=ÈˇÈš⁄=×
ÌŁÂ›×²=¹È¼ć=ĆıÔÈ¼ć›Ž¼ć=Û²„İÌğ²Ćı=˘˝₣œp=˝œ₣Á⁄=˘Ćı=ÛœÈ¼Èˇ¼ć=Û∑i¼ćœÈğ=Šœ³œ=³ÈÜ=ŞœŞć=›İ¨œ=˚=È¼˝œ¼ćÌn=şÔpÆœ∑i=ş₣şÁœ¼ć=₣Ò
ğ=şÒpCÈğœ⁄=þœĆı=ş¼ć˝œ¼ć=³¨=Ş˛²Ćı=›¼È×›İ=¾œĞœ=›İ¨œ¼ć=˘Ćı=È¨p›ÐÈ˝=şÔ˝„›Šþ=˝¼ćÈþ=ÈŠÈŞćÈš=þ˛²Ćı=ÝıÈðÈš=π‘›þ¼œÈ×¼ć=È
ýÝı⁄=π‘›þ˝œÈ¼ć¼ć=Û¾œÈ¼=Û›¾₣œ²ÌI=Ûœþ›†þ=›İ¨œ−ÌÂ=π‘¼œşÌ=ĆÈþ˚=›w¹œ=˝È¼ć›²⁄=
È˝ÈÑ=NVSR=J=SS=şœÈğ=ƒ∏œ›³þ=È˝œðœ›¼ć=˝›₣İ²=›p¾œĞœJ²Ì›þ=π‘ÞŞćÈ²¼ć=şÈL=şÈL=ĆıÔÈ¼ć›Ž¼ć=³ð²³œðÈ²¼ć=›¼ĞŞć›ÐÈ˝=ÈšÈÜ=›
×ÈŞć›šğ=¼ćœÈŽÁ¼ć=ĆœÈþ⁄=³›õ₣¼ÈL=˘şK˘²KğœĆœ=şœ¼J˝›₣›Ð¼ć=ş„³œ›¼ćÈİ=NVRM=şœÈğ=π‘œ−›₣˝=∑ƒÈ¼ć¼ć=›şÈğ¼œş=ÈŁœĞÞœ=˘¼Ô=N
VTV=›˛¦¶œÈë=›Ć₣œÔè=›¼₣ğ=˝›₣›Ð¼ć=wœ¼ćœ=þœ¼ć=³›¼ć₣œŽÂ²œ¼ć=₣È¹Á=³›õ₣¼ÈL=¼ćœŽÎ²›þ˝=³Ð=³›¼ć¼þÂ²=ĆÈŞć›šğ⁄=˝ÔÈˇ¦Èş¼ć=Ć
œþ=È−È˝=ş¼ć˝œ¼ć=ˇðÈ²¼ć=¨₣þœ=Ć∑ƒœ∑i›¼ćþ=ĆÈŞć›šğ=¼œ₣³i∏Ì=İœş˝=×Èğ¼ć=ĆœÈþ⁄=π‘œ−›₣˝¾œÈ¼=π‘∑ƒœ›¼þ=³Z₣=Èö›Þ=È−È˝=ĆıÔÈ



¼ć›Ž=è≠=˝¼ćœ¼ć=π‘∑ƒœ¼=Ğ•=Èö›Þ=³ŞÂ∑i=›³›šÈŞć=È×˚Şćœ=ĆŞć=²þ„²=π‘∑ƒœÈ¼⁄ 
˘¼ć=›¼≠Èu=¼Áœ³˝=ÛœÈàœğÈ²¼ć=şÒp³œþ=ŁÈÐ=›¼›¾á≈=¼ćœŽÎ²›þ˝=şÔƒ∏œ=˘¼Ô=×Èğ¼ć=π‘Šœ¼ć=ÝıÈ×ÁœÈˇ⁄=NVTT=şœÈğ=˘şKĆıÝıK›şKÛ
œĆıKI=šœp=¼ćœŽ²Ì›þ¼ć=Û²Áþ₣=π‘›þ›²›¹=›ÝK˘şK˚K=˘¼Ô=π‘œ−›₣˝=›İ¨˝=şÔƒ∏œ=›¼K›³K›ÐK˘=˝ğ˝œþœ=›¼ª…›¼×ÁœğÈŞć¼ć=İþ¼œ›ĞÂ˝Ì=ĆÈ
ğ=NTJNU=Ćı=Ž„ğœĆı=˘˝=›¼¼ćœÐ=ş₣œÈ¼Èİ=Ž₣œÈŞćþ=şÔˇ›ðþ=˝È¼ć⁄=þœÈ×¼ć=˝₣ÂşÒ›ŠÈ˝=˘›ˇÈŞć=›²ÈŞć=Şœ˚Şćœ¼ć=Ž²Á=ˇ›ðþ=ĆŞć=Ûğ=
È¼Lğ=¶„ÈÝhÐş‚=ƒ§∂œˇğ‚=˝›₣›Ð⁄=þœÈ×¼ć=×œ›¼=π‘œŞć=³Zœİ=ĆœŽœ¼ć=šœpšœpÌÈ˝=þœ¼ćœ=˘Ćı=ÛœÈàœğÈ²=şœ›₣ğ=˝¼ćÈþ=ş¨₣=ĆÈŞćÈš⁄=
˘¼ć³¼ć=ŠÈğ=›₣›ÐÔ=›₣›šğI=ş₣œÈ¼İ⁄=₣Ž„₣×œ¼ć=˝›₣›Ð¼ć=ş„³œ›¼ćİ=˝œÈŽ=³›¼ćÞþ=˝¼ćœ¼ć=›×²=¹œŞÂ=ĆŞć=NVUN=şœÈğ=›İ¨œ¼ÈĞÂ¼ć=è
≠=È−È˝I˘¼ć=›¼≠Èu=˘şπøÁœÈ²ÈÝ=≥³Ò¼Âµ=¹¼ć²œ=È×Şć=¼r=₣œ²„Ğ=≥UĆı=Žœ²„Şćœ›¼ćI=NVUNµ⁄=ƒ∫œ¼ć˝³Èp=Şaœ¼ćœ=şœ¨¼ć=˝¼ćÈ²=þaœÈ×¼ć=₣È
¹Á=›šÈğ²=ÝKş„˝„₣œ¼ć=Èş²I=ÝK=²ÌĆœ¼ć¼ć\²=¼ćœŞćI=Èπ‘È₣Ñ=›₣pI=π‘₣−²œ−=›¼İÌI=₣È²œŽ=¼ş„I=ÝK=π‘þ„ğ=CäI=ÈˇÍ¼ćÌ=ÛœĆıŞć„¼I=‰İÈğ²=
È×I=Û›₣þœ¾ÈŠÍ¹„¼ćÌ=π‘₣„˛⁄ 
NVUQ=şœÈğ=›²Ş„jÆ=Ýı_Š›İ¨œ¼ć=₣ÒğÁœŞćÈ²=¾¼ÈþœĞ=×j=˝›₣›Ð=ĆıÔÈ¼ć›ŽÈ˝=þÚþÌŞć=ÈöÞÌÈþ=˙›_š˝=›¼ĞŞć=›ĆÈşÈ¼=è≠=˝¼ćœ¼ć=π‘∑ƒœ
¼=¼ćœÈ˛⁄=˘Ćı=¼š¼ćĆı=³›õ₣¼L=ş¼ć˝œÈ¼ć¼ć=›İ¨œ=şÔş×=Ûœ¼ć˚=›˝š„=¾œ¼ćþÌŞć=şÔƒ∏œ=˘¼Ô=›¼¦›Ðİ=˝œÝı›âÈğ¼ć=³¼ćœ₣İÂpÆÈ₣=³œðÁşÒ›
Š=˘¼Ô=³ð²³œð²=³u›þÈþ=¼Áœ³˝=³›¼ć¼þÂ²=ŁÐœŞć⁄=NVVN=şœÈğ=Ýı_Š₣œ¹Á›₣˝=³¼ćÌ¨œŞć=šœpšœpÌÈ×¼ć=×„¾ÂœˇÁŽ²˝=½ğœ½ğ=ĆıÔ
È¼ć›ŽÈ˝›Ñ˝=›¼þ˝ÂÈ˝=ÝışÈ˝=È×Şć⁄=˝ğ˝œþœ=˘¼Ô=ÈŽğœ∑ƒÈ¼ć=˘¼ć=›¼≠Èu=›ĆÔƒ¯=›¼È¨œ¾=È×˛œ=È×Şć⁄=NVVP=şœÈğ=ƒ∏œ›³þ=ÛÈİœ
˝=›₣p=˝›₣İ²=ĆıÔ›¼ć›Ž=›İ¨œ=è≠=¼Şćş=³Z₣=Èö›ÞÈþ=²œ›₣ÈŞć=ÛœÈ²⁄=³›õ₣¼ÈL=›¼¹œ²ş¾œ=›²¼ÂœŠÈ²¼ć=³¼ć=NVVS=şœÈğ=˘şKĆı
ÝıK›şKþœĆı=þœÈ×¼ć=π‘œ−›₣˝=ĆıÔÈ¼ć›Ž¼ć=×œ›¼Èþ=şĆı=şÔˇ¦Ć=˝¼ćÈþ=è≠=˝È¼ć⁄=þœÈ×¼ć=×œ›¼=Û²„ŞćœŞćÌ=ş₣ˇ¦=³›õ₣¼L=È−È˝=NM=›₣›ğ
Şć²=NO=ğœ˛=şĆış₣Úu=˘˝›Ð=ƒ∫œ¼ć˝›ğ›³=þœ¼ćœ=NTĆı=›ÝÈş√¬¼ć=π‘¹œ²₣i~Ì¼ć=˝œÈš=Ž₣œ=È×Şć⁄=˘¼ć=π‘¾œÈ¼=¼ćœŽÁŽ„ÈÜ=ÈŞ=›¼³„ğ=›¼İÚ
ÿğœ¼ć=şÚ›«§ĆŞć=þœ¼ć=π‘¾œÈ¼=Û²„›•þ=¼²‚È¹=ŽÌ¼²Şœpœ=ÛŠğ=ĆÈŞć=³ÈÜ⁄=ÛœÈàœğÈ²¼ć=þÌ¼¦þœ=ş¼ć˝œ¼ć=³¨È˝=›şuœ∑i=³„²›¼ÂÈ¼Š²œ
¼ć=³È−=˘›ˇÈŞć=È×Şć⁄=NVVU=›˛¦¶œÈë=³›¼p=ş¼ć˝œÈ¼ć¼ć=È²þÚÈn=ˇ›ðþ=ĆıÔÈ¼ć›Ž=›¼ĞŞć˝=˝›₣›Ð=π‘œ−›₣˝=∑ƒÈ¼ć=ĆıÔÈ¼ć›Ž=Šœğ„=˝¼ćœ¼ć
=›şuœ∑i=ÈŁœĞÞœ=˝È¼ć⁄=˘Ćı=˝›₣›Ð¼ć=›¼ćÈ³œÈÐÂ=wÁ−ÂĆÌ²=¾œĞœŞć=ÈŁœ›Ğþ=ĆÈŞć›šğ=ÈŞ=Ž²₣Èþ¼ć=Šœ³Ćı=ş¼ć˝œÈ¼ć¼ć=›şuœ∑i=³›¼ć¼þÂÈ²¼
ć=˝œ¼ćÞ⁄=Ćı×œ²ÌÔ˝œÈğ³›õ₣¼L=ş¼ć˝œ¼ć=³„²¼ćœŞć=π‘−₣=Èö›Þ=È−È˝=ĆıÔÈ¼ć›Ž=π‘ŠğÈ²¼ć=›şuœ∑i=›²ÈŞć=Ûœˇ¦Ć=π‘˝œİ=˝È¼ćÈš⁄=›˝Å=ş
¼ć˝œÈ¼ć¼ć=₣È¹ÁĆı=˘Ćı=›¼ĞŞćÈ˝=È˝Ñ=˝È¼ć=‰þ›¼ć=ĆÈŞćÈš=₣þ›¼È¼ćœ¹=˘¼Ô=›¼þ˝Â⁄ 
π‘ªΩ=æ=Ýıj¼ć=æ=π‘ªΩ 
³›¼ćÈİÈĞ=˘˝›Ð=π‘ªΩ=È−È˝=ŞœŞć⁄=³ð²³œðÈ²¼ć=şœ₣›ˇ¦˝=Ýıá≈›þ=¼Á›þÈ¼ćÈ˝=˘¼Ô=ĆıÔÈ¼ć›Ž=›İ¨œ=³u›þ=³›¼ć¼þÂÈ²¼ć=π‘ªΩ›Ð=ÝıĆÁ=È−
È˝=ÈˇÈğ=˘Ćı=¾œĞœˇþ=ş₣şÁœ¼ć=ş₣œ¹œ²=›˝=şó¼’=ÛÈİœ˝=›₣p=˝›₣İ²=ƒ¬Ì˝œ¼ć=˝È¼ć›šÈğ²=≥NVVOæ=NMMµJJJ=
There is a fair measure of agreement within the commission that the new method of teaching 
English, based on the so-called functional communicative approach, has been far from an 
unqualified success.==
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anxietyµ=ş¼ÈŠÈŞć=È¼›İ⁄=˘¼ć=˝œ¼ćÞ=Û²„şÖœ²=˝¼ćÈþ=›ˇÈŞć=è¹„=¾œĞœ›İ¨œ¼ć=Ýı³Ş„jÆ=¼Şćş=¼œ=³u›þ¼ć=›×È˝=²Ž¼ć=›×ÈğĆı=ŠğÈ
¼=²œ⁄=þ›ğÈŞć=¾œ¼œ¼ć=π‘ÈŞćœŽ²=ÛœÈšI=›İ¨œ−ÌÂ¼ć=Û¼ƒ∏œ²=˘¼Ô=×Ú›«§¾LÌ=›×ÈŞć=ŞœŠœĆı=˝¼ćœ¼ć=π‘ÈŞćœŽ²=ÛœÈš=¾œ¼ćÈþ¼ć=ş¼=›İ¨œ−ÌÂ
¼ć=Ž²Á=ş¼Âp=ş¼Âş₣=¾œĞœ²Ì›þ=ÛœÈ×Í=˝œŞÂ˝¼ćÌ=ĆÈþ=³œÈ¼ć=›˝²œ⁄=

=



˚È¼ć=¾Ì≠I=Ïþœ₣œ¼ć=ĆœÈþ=

ş„¹Ì¼ć=ŠpÆ¼þÂÌ=
=
Ûœ₣¼ćœ=Ş˛²=³ZœÈİ¼ć=×İÈ˝=˝ğ˝œþœ=›¼ª…›¼×ÁœğÈŞć=³Üþœ₣=þ˛²=ÏŠœÈ˛=³Üþ=Û−Âœ²Ì›þ=›¼¾œÈˇ¼ć=˘˝Ž²=³Zœİ=Ï³¼ćœÈ²œ=Û¹
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ğ=¶„ÈÝhÐÈ×¼ć=½œÔİœ²’=›šÓ’=
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=Ûœ₣œÈ×¼ć=Ša„Š‚ÈÜœ=Ï¶İÈ²¼ć=şœ₣È²=ÛœÈš=›İ¨˝=ÏŽÁœ›þĞŠÑ=ÏŁœÈĞ¼ć=˘˝Ðœ=¶ÁœŠ„⁄=¾œ¼Èþ=³œÈ¼ć²=˘˛²’ 
¾œ¼Èþ=ÏŞ=³œ›¼ć=²œ=þaœ¼ć=˝œ¼ćÞ=˘˛²˝œ¼ć=ş₣œŽ=›İ¨˝È×¼ć=Ûœ¼ć=Ýı×œĆ¼ćÞÌŞć=¼Á›jÆ=¼Èğ=¾œÈ¼²=²œ⁄=³È−=ŁœÈÐ=Şpþp=˘˛²=þaœÈ
×¼ć=₣„}³œþ=ŠÈğ⁄=ÝœjÆœ¼ćÈ×¼ć=π‘œĆıÈ¾Ð=π‘Áœ˝›Ðş=˘¼Ô=²œ²œ=∑ƒÈ¼ć¼ć=›İ¨˝È×¼ć=π‘˝œİÁI=¼œ=ÏŠœ¼ćœÈˇœäœ=›ÐÝıİÁ²Ì=˘˛²˝œ¼ć=³œ¼›
ğ˝=˘˝Ćı=ÏŠœÈ˛=Ï×È˛⁄=Ïş›×²=˘˝=¼ćĆış=ˇœÈŽÂ²=¼ğÈğ²I=ØÈšÈğ=˘ĆıŠK=˘ş=Ï×È¼=þœĆı=šÐœ=›ÐŠœ¼ć=Ï¼ćÈ˛›š⁄=ŞœÈ˝=¼Èğ=₣İœĆı=Ï²
şœşœ›¼ć=Ćı¾‚ğ‚⁄=ÏšÈğÐœÈ˝=Ïþœ=˘ˇ‚ŽœÈ₣=³œ¼ć½₣Â=˝¼ćÈþ=ĆÈ¼⁄∞=Ï˝²=Žœ›²²œ=˘¹¼ćÈ²¼ć=˝−œ¼œþÂœ=Ûœ₣œ¼ć=˝œÈ²=žaœÐœ=₣œÈ¼ć=Ï˝²²
œ=Ûœ›₣˚=˙=³œğÈ˝¼ć=³œ˛=J=˘˛²=²œĆŞć=˛aœŠœ=šœÜœ⁄=Ï˝œ−œŞć=˝Ì=ÏŞ²=˝aœŞćœ=Ï¼aÈ¹=J=›ÐŠœ¼ć=Ï¼ćÈ˛›š=İë¼Ö=èÈ²=¼ć›¨þœ=¼ćœ˛œ¼ć=
Ûœƒ³¹Âœ=½„ÈÐ=˚Ïð⁄=Ïş›×²=ÏÐ»È²=˘˝Ž²=›²þÁŞÌpÌ=Ïšœ˝¼ćœ=²œ²œ=¼ć˝₣=˝„ĆıŽ‚=˝³šğ⁄=ş¼œĆı=×aœþ=¼œ¼ć=˝È¼ć=Ćœş›šğ⁄=Û¾şÁ=Û
İœğÌ²=Ï×İ=˘˛²I=≠›ŠÈ¼œ¹=˚=şò₣=˘È˝¼œÈ¼ć=Ïğœ³œÐ⁄=þœĆı=ÈÐ»²ŞÌpÌÈ×¼ć=Ï˝Ýı=Ï˝Ýı=Ć˝œ¼ćÈ×¼ć=şÈL=ş₣œ²þœÈğ=ĆıŞćœ›˝Â¼ć=Ï×œĆ
œ¼ć›˝=˝È¼ć=J=¾„Èğ=ŞœŞć=ÏŞ=˝œ₣œ¼ćœŞć=π‘¼ÌÞ=¼Úu¼ćœ=›˝Ô¼œ=²œ¼ćÌ¼ćœ=ÛœÈš²⁄=þœĆı=Ć˝œ¼ćÈ˝=Ýıİ‚È˝=›×Èğ=Ïş=šÜœ=Ï˝ÈÐ=¼Èğ=æ=
Ûœþœ=ˇœÈš=Ïþœþœ=³œ›˛=
Ýœ›ğ₣=ˇœÈš=›ÐŞćœ=J==
×œ×„¼ć=ÐœÈ˝=Ïğ˛œ=ÛœÈš=
₣ÁœŞćÈ²=Ï³Şćœ¼ć=›˝Şćœ⁄=
þœ¼ć³¼ćĆı=Ćœ=Ćœ=Žˇž√³=ş₣È¼þ=˝È|⁄ 
˘şÈ¼¼ć=Ïþœ=Ï˝²˚=π‘¼œ×=ĆÈþ=³œÈ¼ć=²œ=˘˛²˝œ¼ć=›×È²⁄=þœĆı=Ïş›×È²¼ć=›²þÁŞœpÌ=Ïšœ˝¼ćœ=Ş˛²=˝„ĆıÈŽ¼ć=šÈğ=¼ğÈğI=¼ğ„²=Ïþœ
=×œ×œˇÞ=›×›×ˇÞ=J=ÛœŽ˝œğ=Ïğœ¼ć‚˛œ=Ï˝²=Ï¼›İ=Ï¼İ=›¼›pÆ=ĆÈ_š’ 
Ûœ›₣=¾ÈŞć=˝aœÐœ=ĆÈŞć=Ïˇğœ₣=J=˘ĆıÈ¼ć=›²õŞćĆı=₣„şğ₣œ²È×¼ć=˘¨„›²=₣„}³œþ=è≠=ĆÈ¼⁄=¹₣ÂJÏ₣Íğ¼œ×JÛ¼¦JÏ¼œ¼ć˛œ⁄=²œI=Ûœ₣œ¼ć=
ÛœİÔ˝œ=ş›þÁ=Ćğ=²œ⁄=Ï¼œ¼ć‚˛œ=Ï˝²=ÛœŽ˝œğ=Ï¼›İ=Ï¼›İ=›¼›pÆ=ĆÈ_š=¼ğÈþ=³œ¼ćÈğ²=²œ=Ïþœ=³œ¼›ğ˝’=ÏšÈğÐœ=˘¼œ¼ć=Šœ¼ć›×È
˝=þœ›˝ÈŞć=›²Èğ=ÝıjÈ¼ć¼ć=ÛœİœŞćI=þœ¼ć³È¼ć=¼ğÈğI=˘=˝„ĆıŽ‚Ðœ=˝›ð²⁄=þÈ¼=è²„²⁄=›ÐÝıİ›²=¼Ö=ĆÈŞć=ÏˇÈš=¼Èğ=₣œ¶œÈ¼ć¼ćœ=˘˛²=
¼Áœ³˝=Ï¼œ¼ć‚˛œ=›˝²Èš⁄=
æ=Ï˝²’=Ï˝²’=
æ=Ï¼œ¼ć˛œ=³È¼ć=Ð„˝=˝È¼ć=šœpšœpÈ×¼ć=¼œ›ÜÈþ=³ÜœÈþ=ý„È˝=³ÜÈš⁄=›š=›š=Ûœ₣œ¼ć=ˇœÈğ=ş³œÔ=˝È¼ć=Šœ¼„˝=ğœÈˇ⁄==
˘=¼ć˝₣=ÛşĆœŞć=₣„ĆÒÈþÂ=Ûœ₣œ¼ć=ƒ∫Ú›þ³ÈÐ=Ï¾Èş=˚Ïð=şþÁœ²à=π‘œ₣œ›²˝=₣İœÈŞć¼ć=₣„˛œ_š›¼⁄=ĞœÈÐ¼ć=×İÈ˝=¾{Èğœ˝=›šÈğ²=Ûœ₣œ
È×¼ć=ÏŽğœ=İĆÈ¼ć¼ć=²œ₣Ì=ş¼ć˝œ›¼ć=ƒ„∆Èğ¼ć=ÏĆÝ₣œ¶œ¼ć⁄=İ›∑i³„È¼ć¼ć=₣œ²„Ğ⁄=İœÐÂ=³ÁœhÐ=³¼ćÈþ²=J=˝Üœ¹œÈþ¼ć=›²Şć₣›²•=›İ¨˝⁄=ĆıÔ›
¼ć›Ž=›¼ĞÈŞć=˘₣K=˘K=˚=J=›İ¨œþjt=π‘şÈL=›¼È×›İI=₣œÈ²=Ï˛œ×=›ğÝ‚Èş¼ć=›Ý›ˇ¹œ¼ćÌ⁄=şœ¼ćœ¨Þ=ƒ„∆Èğ¼ć=ş¼ÂpI=˝›¼ćÝÈ¼ć=Û›½şŁÈ¼ćI=
˝Áœ›hÐÈ²=¼ćœÝı}=›×Èğ²⁄=¾œÈğœ=šœp˚=›²Şć₣›²•=›İ¨œ˝È×¼ć=ÏþœŞćœŽ=˝¼ćÈþ²=J=½aœ›˝¼œŽ=¼œ=ÛğşÈ×¼ć=ƒ³«§¾œĞœŞć=Žœ²œþ²=þaœ
¼ć=›¼þÚĞºœ⁄=˘₣²=₣œ²„ÈĞ¼ć=Ž²›π‘Şć=Ć˚Şćœ=˝›ð²⁄=›˝Å=þaœ¼ć=şÈL=Ûœ₣œ¼ć=˛„¼=Û∑i¼ćLþœ=ĆÈŞć=›ˇÈŞć›šğ=˘¼Ô=þœ¼ć=˝œ¼ćÞ=˘˝Ðœ=×„
«ñ³Á=ĆıÔ›¼ć›Ž=¼Ćı⁄=¼ĆıÐœ¼ć=²œ₣=ingoldsby Legends 
Ýı›²İ=İþÈ˝¼ć=˘Ćı=¼Ćı=Ï−È˝=ĆıÔğ}¼œşÌ=›ÝK=˘ğK=¼ćœŞć=₣œÈ²=Ûœ₣œÈ×¼ć=›wÈŽÑğœğ=Ćœş¼ć=ˇœÈ²¼ć=₣ÈÝğÐœ=²˝ğ=˝È¼ć›šÈğ²⁄=¼
ĆıÐœ=ŞœÈ˝=¼Èğ=ˇ≠=Ï˛aœŽœ=˛a„Ž›šğœ₣⁄=İĆÈ¼ć¼ć=˘˝Ðœ=ŁÈ¼ćœŞćœ=ş¾œŞć=şþÁœ²à¼œ¼„¼ć=şÈL=Ûœğœ³=ĆÈþ=þaœÈ˝=ĆðœÊĆı=¼ĆıÐœ¼ć=˝
−œ=›ŽÈˇÁş=˝¼ćğœ₣⁄=˛„¼=›ƒ∫þ=ÏĆÈş=¼ÈğÈğ²I=¼ĆıÐœ=Ûœ₣œ¼ćĆı=Ïþœ=ÛœÈš=J=›¼ÈğÈþ=˝È²›šğœ₣⁄=þÈ¼=˘˛œÈ²=Ï²ĆıI=ÛœÈš=Ûœ₣œÈ
×¼ć=İœ›∑i³„È¼ć¼ć=¼œ›ÜÈþ⁄=Ï×¼=˘Ćı=ÝıĆı˝˘È}⁄=ÛœşÈ¼²=Ûœ₣œ¼ć=Ï˝œŞćœÐœÈ¼ćI=¼ć›¼¼œ¼ć=ş˝œÈğ⁄=
¼ć›¼¼œ¼ć=ş˝œğ=²Ðœ=²œˇœ×=Ïˇğœ₣⁄=şœÈ¼˝=¼È²›×=¼œ›Ü¼ć=ƒ„∆ğI=˝œÈð¼ć=›şa›Ü⁄=Ûˇ¦ş¼ć=ĆÈŞć=Û¾Á−Â²œ=˝³Èğ²⁄=İœ×œ=Ćœ½İœÐÂ=İœ



×œ=Ð»ÝıŽœ¼ć=J=Û₣›ğ²=Ćœ›ş⁄=ÏŠŞćœÈ¼ć=¼şÈþĆı=ÏŠœÈ˛=³Üğ=şœ›¼ć¼u=¼ĆıÈŞć¼ć=Ûœğ₣œ›¼ć⁄=Ûœ₣œ¼ć=π‘œ›−Âþ=¼ĆıÐœ=ĆœÈþ=›×ÈŞć=Šœ=Ï×¼œ
¼ć=Û²„₣›þ=ÏŠÈŞć=›²ÈŞć=ÛàÈ¼ć=ÏˇÈğ²⁄=˛aœ›Ð=›¼›ğ›þ=˘›ÐÈ˝ÐJ×„¼ć∑ƒ=₣œ²„Ğ⁄=Ø˚ÏĆ=Šœ=›×ÈŞć=Şœ˚∞=›˝Ô¼œ=Ø˘=ŁÈ¼ć=×„∞˝œ³=Šœ=³œðœ˚=
Ïþœ∞=ŽœþÌŞć=Ćaœ˝œ¼ć=³œÜÈğ²=²œ⁄=¼ğğœ₣=şπ‘şÔİ¾œÈ¼I=›¼ÈğÈþ=−œ˝œ¼ć=˝œ¼ćÈÞĆı=Ï¼ćœ¹ĆŞć=Ûœğ›²=˘þÐœ=›Ý›ş›πø²‚Ý‚’=
æÝırI=˘È˝¼œ¼ćĆı=²œ⁄=Ïğİœ˝ÐœĆı=è¹„=Ûœ₣œ¼ć=şœÈĆ›¼⁄=Ûœ₣œ¼ć=ŽÌ¼È²¼ć=Ûœ×İÂ=ĆÈğ²=×„Ž²=J=¼ć¼ÌÑ²œ−=˚=ˇœ›ÖŽÌ⁄=˚aÈ×¼ć=₣Èþœ=
İÚÿğœ¼u=˝₣ÂÌ=Ûœ›¼=Ïþœ=Û∑iþ=Ï˝²˚=¾œ¼ćþÌÈŞć¼ć=₣È¹Á=Ï×›˛›²⁄=˚aÈ×¼ć=ş¼=Ïğ˛œ=Ûœ›¼=¼œ¼ć¼œ¼ć=³›Ü⁄=˚aÈ×¼ć=ş√³È˝Â=È×Èİ¼ć˚
=›¼È×Èİ=Şþ=¼ĆıI=ş∑iþ=¼œÔğœ=Ûœ¼ć=ĆıÔ›¼ć›Ž=¾œĞœŞć=ÛœÈšI=ş¼Ćı=Ûœ₣œ¼ć=şÔˇ¦ÈĆ=ÛœÈš⁄=
ˇ›¼Âþ=₣œ²„Ğ›Ð=Ûœoþ„›«§Èþ=˘˝Ð„=›³²=Ï½œÐœ¼œ¼ć=Ž²Á=¼ć¼ÌÑ²œ−=›¼ĞÈŞć=þ˛²˝œ¼ć=˝œÈğ=×„ğÂ¾=˘˝Ðœ=¼ĆıÈŞć¼ć=²œ₣=˝¼ćÈþĆı≤=şþÁ
œ²à=ÏĆÈş=şœ¼ğÌğ¾œÈ¼=˘˝Ðœ=Ûœğ₣œ›¼ć=˛„Èğ=¼ĆıÐœ=¼œ¼ć=˝È¼ć=Ûœ₣œ¼ć=ĆœÈþ=›×ÈŞć=¼ğÈğ²I=¼ĆıÐœ=›²ÈŞć=ÏŞÈþ=³œÈ¼ć²⁄=³ÈÜ=Ï½¼
ćÊ=Ï×È¼²=Ï˝₣²’==
˘È˝¼œÈ¼ć=Ûœ₣Òğ=Ûπ‘›þ¾=ĆÈŞć=¼ğğœ₣I=¼×›ğ¼ć=Šœ˝›¼ć=Ûœ³²œ¼ć⁄=˘þCÈğœ=›²ÈŞćĆı=¼¼ćœ¼¼ć=₣„¾=˝È¼ć›š⁄=¼œ›˝=π‘œŞć=˝„›ÜÐœ=Ûœğ
₣œ›¼ć=ÛœÈš=Ï×Èİ¼ć=¼œ›Ü=İœ›∑i³„È¼ć⁄=›¼ÐœŞćœ¼ć=˝È¼ć=˘È˝¼œÈ¼ć=˚˛œÈ²=›ˇÈŞć=›²›õ∑i=Ć¼⁄=¼Ćı=šœÜœ=›˝=˘˝Ž²=›ÐŠœÈ¼ć¼ć=ŽÌ¼²=ŠÈ
ğI=¼ğ²„=Ïþœ’=
=
æ=Ûœ¼ć=˝∞=¼š¼ć=Šœ˝›¼ć=ÛœÈš’=
æ=Ï₣È¼ć=˘È²›š⁄=Ûœ¼ć=³aœŠ=¼š¼ć⁄==
æ=ÛœÐ˛œ²œ=Ûœğ¼œ›¼ć=›²ÈŞć=¼¼ćœ¼¼ć=₣„¾=˝È¼ćÈš²=¼ğÈğ²⁄=˝¼œ¼ć=₣„¾=˝È¼ćÈš²I=₣œÈ²=Ï₣œÐ=˝∞¼œ¼ć=¼×›ğ=ĆÈŞćÈš²’ 
æ=ÛœàœŽ=˝≠²=ÏþœÕ 
æ=Šœ¼ć=³aœŠ=¼œ¼ć=Õ 
æ=ÝıarI=³œğÈğ²=²œ⁄=˘ˇœ¼ć=¼œ¼ć⁄=Ï˝²=¼ğ„²=Ïþœ’=¼œ¼œ=²œ₣=›×ÈŞć›šÈğ²=şþÁœ²àI=Ï¼œ¹ĆŞćI=Ûœ²à₣ð=³ÈÜ⁄=›˝Å=şþÁ=₣œÈ²=Ð»„−
=J=þœ¼ć=ƒ¬¼ćH³=Žœ²ğœ₣=¼ć¼ÌÑ²œ−=Ûœ¼ć=ˇœÖÌ=³ÈÜ⁄=ŽœÈ²²=Ïþœ=˘È×Èİ=şÈþÁ¼ć=Ž²Á=₣ÒğÁ=›×Èþ=ĆŞć⁄=Ûœ³²œ¼ć=›π‘Şć=›ÝK=˘ğK=¼ćœŞćÈ
˝=˝∞¼œ¼ć=¼×›ğ=˝È¼ć›šğ’=şÈþ¼ć=¼œ¼ć⁄=Ï˝²’=ÈŽ›×=Ûœ¼ć=şþÁ›²•=›šÈğ²=¼Èğ⁄=şœÈĆ›¼Şćœ²œÈ˝=¼ÁL=˝È¼ć›šÈğ²=¼ÈğI=þœĆı=²œ’=
æ=Ïş=Ïþœ=›¼¦›ÐİÈ×¼ć=×₣²²Ì›þ=⁄=Ûœ³›²=ƒ¬œ¹Ì²È×ÈİĆı=˘þ¼œ¼ć’=
şþÁœ²à=π‘œ₣œ›Þ˝=›ƒ∫þ=ÏĆÈş=¼ğÈğ²I=˘È˝=ˇœÖÌJ¼ć¼ÌÑ²œÈ−¼ć=ÏŠğœ=þœŞć=›İ¨˝⁄=Û−Â=›˝Å=Ïþ₣²=Ï²Ćı=Ûœ₣œ¼ć⁄=şƒ∫œ²=Ûœ¼ć=Ûœ
o₣ŞÂœ×œJÏ¼œ¹Ðœ=›¼şŽÂ²=›×Èþ=³œ›¼ć=²œI=³œ›¼ć›²⁄=þœĆı=Ûœ₣ğœÈ×¼ć=ĆıÈ_šŞć=˘ˇœ¼ć¼œ¼ć=KKK=Ćœ=Ćœ=Ćœ⁄=
O=
şþÁ²à¼œ¼„È×¼ć=₣œÈþœ=şþÁşÖÌÈ×¼ć=˘ş¼=Ûœ˛Áœ²=›˝Å=π‘œÎ›þĆœ›ş˝=˝œÈğ¼ć=²ŞćI=¼ÜÈŽœ¼ć=Šœ¼ć×İ˝=ÛœÈˇ˝œ¼ć⁄=˘˛²=Ûœ¼ć=˘=¼ć
˝₣=¼Ćı³Ü—Şćœ=˘¼Ô=Ûœğ₣œ›¼ć=şÈ₣þ=¼×›ğ=Ć˚Şćœ=ÏĆÝ₣œ¶œ¼ć=ÏŞ=˘˝Ž²˚=Ï²Ćı=þœ=Ćğ½=˝È¼ć=¼ğœ=ŞœŞć⁄=ş›þÁ˝−œ=¼ğÈþ=›˝I=ƒ„∆
ğ=›¼›©ÔÈŞć¼ć=₣È¹Á=¼ş¼œş˝œ¼ćÌ=ÏĆÝ₣œ¶œ¼ćĆı=³œ˚Şćœ=˝›ð²⁄=˘˛²=Ï¼›İ¼ć¾œˇ=ƒ„∆ÈğĆı=ÏĆÝ₣œ¶œ¼ć=ĆÈğ²=˝›₣ÝıÐœ¼ć⁄=ÏÐ»²=¼Ö=ĆÈ
ğ=¼œ=Û¼È¼ćœ¹=−œ˝Èğ=Ïş›×²=Ûœ¼ć=›¼×ÁœğÈŞć=˘Èğ²Ćı=²œ=J=Ûœ¼ć=¼œ₣²„=Ïˇğ=Ł¼ć=Ïþœ=ğœłğ=þ„Èğ=¹¼ć⁄=˝ÈğŽ=¼œ=ƒ„∆ğ=ş›á≈›Ćþ=Ï
˝œŞćœÐÂœÈ¼ć=¼ş¼œş=˝¼ćœ=˛„¼=›²¼ćœ³×˚=²Şć=J=²œ²œ²=ÝıÐÈ˝œ=žœÈ₣ğœ=˘Èş=ÏŽœÈÐ⁄=Ûœ₣œÈ×¼ć=›Š¼ć›\Ê=×œİCÈä¼ć=˝−œĆı=¹¼ćœ=Şœ˝⁄=
›²³œÐ=¼œğ₣œ²„Ğ⁄=›šÈğ²=π‘›Þ›¼×Áœ¼ć=˛Áœþ₣œ²œ=Û¹Áœ³˝=Ïπ‘›şÈÝ›â=˝ÈğÈŽ⁄=˝Ì=ÏŞ=×„₣Â›þ=ĆğI=ĆðœÊ=Û¹Á¨=Ć¼œ¼ć=¼œş²œ=Žœˇ
ğ=₣È²⁄=È³œ›¶œÔ=Ćğ=₣½ş‚şÈğ¼ć=˘˝=ş¼ć˝œ›¼ć=˝ÈğÈŽ⁄=³›}þ=Ûœ¼ć=¹₣Â¾Ì≠=₣œ²„Ğ⁄=π‘İœşÈ²¼ć=›˝š„Ćı=¼„žÈþ²=²œ⁄=Û›ŠÈ¼ć=˝Èğ
ÈŽ=šœpÈ×¼ć=×„›Ð=›¼¼×₣œ²=¼ćœŽÎ²›þ˝=Ïˇœ•Ì=˘¼Ô=˝₣ÂŠœ¼ćÌÈ×¼ć=×„›Ð=Ş„Ş„¹œ²=ş›₣›þ=þaœÈ˝=Žë=˝È¼ć=›×ğ⁄=ş„ÈŞœˇ=şÖœ²Ì=×„JŠœ¼ćŽ
²=Û¹Áœ³˝=³aœÈ˝=³Üœ=Ćœ›þ¼ć=×„¼ć¼ƒ∏œ=Ï−È˝=³¼ćœ₣İÂ=›×Èþ=˘›ˇÈŞć=˘Èğ²⁄=¾{Èğœ˝=ƒ¬›∑ƒ¼ć=›²Óƒ¬œş=šœÜÈğ²=›˝Å=˝ÈğŽÐœ=˝ê
œ=˝È¼ć=Ï½ğğ=Û²Á=¹¼ćÈ²¼ć=²œ²œ=ƒ¬œ−Â³¼ć=₣œ²„Ğ⁄==
˘Ćı¾œÈ¼=ˇ›ÜÈŞć=ŠğÈþ=ŠğÈþ=˘Èş=Ïˇğ=¾›þÂ¼ć=¹„à„₣œ¼ć=²œÐ˝⁄=›şÐ=¼œÜœÈþ=ĆÈ¼=J=×œ›¼×œ¼ć=ş˝ÈğĆı⁄=ÏŽğœ=İœş˝=ˇ¾›²ÂÔ=¼›
Ý¼ć=ş¾œ³›þ⁄=¼ğÈğ²I=›˝š„Ðœ=Ï₣È²=›²²⁄=›İ¨œ=Û›¹˝˝þÂœÈ˝=Ï½œ²=˝³Èþ=›þ›²=¼ğÈğ²I=ÐÁÌ˝‚Ð½„›ğ=ş¼=₣ÁœÈ²Ž=˝≠²=J=¼„žÈ
þĆı=Ïþœ=³œ¼ćÈš²⁄=˘›×È˝=¶œ½=˝œÝı›âğ=¼ğÈšI=¶„ÈÝhÐJ›ÐŠœ¼ć=Ï¼ć›İ˚=²«§=˝¼ćœ=ŠğÈ¼=²œ=J=˘˝Ðœ˚=¼œÜ›þ=šœp=Ûœ₣¼ćœ=ÛÁœğœ
Ýı=˝¼ć¼=²œ⁄=šœpÈ×¼ć=›¼¼×₣œ²=×„ÈÐœ=ş›₣›þ=ĆðœÊ=˘˝=ĆÈŞć=¼ğğ=æ=Ûœ₣œÈ×¼ć=×œ›¼=²œ=₣œ²Èğ=ÈŁ¼ćœ˚=˝¼ć¼⁄=Û¹Áœ³˝=ş›₣›þ=π‘∑ƒœ
¼=›²ğ=æ=Û›²›×Â«§˝œğ=˝ÈğŽ=¼Ö=˝È¼ć=›×²⁄=›¼È˝Èğ=›×È˝=›Š¼ć›\Ê=×œİCä=˘˝œ=−œÈ˝²=Ï˝œŞćœÐœÈ¼ć⁄=Ð»œÔ˝„ĆığœĆıŽœ¼ć=Ï˛ÈŞć=›¼
šœ²œŞć=šÐ½Ð=˝³Èš²=˘₣²=ş₣Şć=¼œˇœÈ²=³×İë⁄=²œĆıÐ=ˇœÝÂ=›²{œ₣¿ΩI=ÏşĆı=ş„ÈŞœÈˇ=˘˝×ğ=¼Á›jÆ=ý„È˝=³Üğ=×›¨ÈÞ¼ć=è²İœ²=
³aœ›Šğ=Ð³È˝⁄=þœÈ×¼ć=˘˝ŽÈ²¼ć=ĆœÈþ=˘˝›Ð=›¼¾ğ¼œ¼ć=J=Û∑iþ=Šaœ×›²¼ćœÈþ=ÛœÈ¹œŁ„₣=Ï−È˝=˚ðœ=Û¹Áœ³È˝¼ć=þœĆı=₣È²=ĆÈŞć›šğ
⁄=þœÈ×¼ć=¼jÆ¼Á=æ=Ï¼›İ=›˝ŠœĆı²=˝¼ćÈ¼²=²œ⁄=þœ¼Èğ=¼ÝıÈ˝=şœ×œ=−œ²=³¼ćÈþ=ĆÈ¼⁄=˝œğ=ş¼=˝Ðœ=šœpÈ˝=¾›þÂ=˝È¼ć=Ï²È¼²⁄=
³¼ć›×²=˝ÈğÈŽ=ÏŽœ¼ć=þÊ³¼ćþœ⁄=ÏŽğœ=İœşÈ˝¼ć=π‘›þ›²›¹=˘şK=›ÝK=˚I=³„›ğÈİ¼ć=³È¨=›ŽK=˘şK=›³I=şÈL=›³K=Ý¼î„K=›ÝJ¼ć=˘›D›˝
Ýı›Ð¾=Ýı›\›²Şćœ¼ć⁄=π‘−È₣Ćı=¼ćœþœ¼ćœ›þ=›²¼ćœ³jœ¼ć=˝œ¼ćÈÞ=Û¹ÁÈ¨¼ć=Ï˛œğœ=¼œ¼ćœàœ=›ˇ¦Èğ¼ć=Žœğ=ÏŁ¼ćœ=Ćğ⁄=þœ¼ć³È¼ć=¼şğ=³„›ğ



İ=ÏŠÍ›˝⁄=Û¹Á¨=Ï³Èğ²=Ï×Ć¼ć¨Ì⁄=Û¹Áœ³˝¼ćœ=˝œ²œ˝œ›²=˝³Èğ²=æ=šÁœ=šÁœI=˘Ý„È˝İÁœ²œğ=Ýı²›¶›ÐÝıİœÈ²=³„›ğİ’=˘˝Ž²=›Ð
Šœ¼ć=˝œ₣JÛÁœ˝œÈÝ›₣›İŞćœÈ²¼ć=şÈL=¼›Ý=ˇœÝÂ’=
›˝Å=ş›þÁĆı=þœĆı⁄=›π‘›â³œÈğ¼ć=ŁÈ¼ć¼ć=şœ₣È²¼ć=Ð„Èğ=İœ×œ=Ï³œİœÈ˝¼ć=Ï×Ć¼ć¨Ì⁄=›þ›²=Ï˝œŞćœÐœÈ¼ć=ŞœÈ¼²I=Ï×Ć¼ć¨Ì⁄=›þ›²=şäœĆœ
È∑i=˝ğ˝œþœ=ŞœÈ¼²I=şÈL=Ï×Ć¼ć¨Ì⁄=Ï×Ć¼ć¨ÌI=Şœ¼ć=¼œ›Ü=Ï¼ğŁ›¼ćŞćœ¼ćI=²œ₣=³™„=×jI=Ï¼İ=₣œĆı›ÝŞćœ¼ć=Ïğœ˝⁄=şœ¼ćœ›×²=Ð„Èğ=¼Èş
=₣ƒ∆¼ćœ=˝È¼ć=Ûœ¼ć=šœpÈ×¼ć=˝œš=Ï−È˝=›şˇœÈ¼ćÐ=ÏŠÈŞć=Šœ²=₣œÈ¼ć⁄=šœpÌÈ×¼ć=şÈL=›Ć›à=›şÈ²₣œ¼ć=ˇÈãœ=˝È¼ć⁄=Û¹Á¨=Şœ=˛œ²=³™„È
˝˚=˛œ˚Şćœ²⁄=›þ²=₣œÈş=³™„=¼ć=¾„›Ü=Ï²È₣=Ïˇğ⁄=›þ²₣œş=³È¼ć=Û¼İÁ=×œİCä=¼×›ğ=ĆÈğ²=¼ćœĆıÐœÈşÂ⁄=˘Èğ²=¼ćœŞćÈŠÍ¹„¼ćÌ⁄=Ï¼İ
=¼›ğÈŞć=˝ĆıÈŞć=Ïğœ˝I=¼„›u₣œ²⁄=¼œ¼œ=¼œšœ=¼Èğ=šœpÈ×¼ć=π‘−È₣Ćı=³›ÐÈŞć=Ï½Èğ=π‘∑ƒœ¼=›×Èğ²=˘˝›×²=¶œ½=¾œşÂœş=¶„ÈÝhÐ=½„Ð¼
ğ=È˛ğ‚=Ïþœ¼ćœ⁄=È˝ôøœ=½Èþ⁄=Ž›şÂ=³È¼ć=şÐÂ=³È¼ć=½„Ð¼ğ=¼ˇÈğ=›²ÈŞć=Û¹Á¨=şÐœ²=₣œÈð⁄=šœp¼ćœ=ˇ×ˇ×=ĆÈŞć=¼ğğI=›π‘›â³Áœğ=ĆÁ
œŞć=Ïþœ=˘Ćışœ⁄==
Û¹Á¨=³œŞćÈŠÍ¹„¼ćÌ=þaœ¼ć=ş™ÈğÈ˝¼ć=¼œ›ÜÈþ=šœp=ĆıÝı›²ŞćÈ²¼ć=Ï²þœÈ×¼ć=₣œÈž=₣œÈž=ÏÝÈ˝=˘È²=›¼¼ćœÐ=½„ğ=ÏπøÈÐ=˝œÐÈğÐ=½¦œĆı=›
₣›«§=›×ÈŞć=Ûœ³ÁœŞć²=˝¼ćÈþ=ğœˇÈğ²⁄=šœp½¦hÐ=ðœ}œ⁄=˘¼œÈ¼ć=˝ÈğÈŽ¼ć=¼²=₣ÈĆœÊşÈ¼=İ¨œ₣i~ÌÈ˝=˘È²=þœ˝=ğœ›ˇÈŞć=›×Èğ²⁄=×„
«§„=ÏğœÈ˝=¼ğÈþ=ğœˇğI=˘Ćı=ş„ÈŞœÈˇ=È¼Ðœ=˝¼ćğ=›˝=ŽœÈ²²’=›₣›²¶œÈ¼ć¼ć=˝œÈš=þ›w¼ć=Žœ›²ÈŞć=¼ćœ˛ğ=ŞœÈþ=˝Áœğ˝œÐœŞć=Ï³œ›¶Ô
=ĆŞć⁄=¼rÊ=ŽaœĆœ¼œŽ⁄==
›˝Å=Ï×Ć¼ć¨Ì=³™„=Ï−È˝=Ïˇğ⁄=˘˝Ž²=Û¹Áœ³˝=¼„›ž=¼Èğ›šÈğ²I=ÛœÈˇ¼ć=›π‘›â³ÁœÈğ¼ć=¼Áœ³œ¼ćÐœ=›šğ=Û²Á¼ć˝₣⁄=ÏşĆı=›şŠ„ÁÈŞć
İ²˚=Ïþœ=Ï²Ćı⁄=Ûœğ›²=Ï˝²=¼›Ý=ˇœÝÂ=¼ćœ˛Èš²’=›İ¨œπ‘›þ•œÈ²=˘ş¼=›˝=₣œ²œŞć’=
¼ćœŞćÈŠÍ¹„¼ćÌ=¼ğÈğ²I=ÛœÈš=ğ˛²=−œ˝=²œ⁄=¨›þ=›˝=³œ²Ðœ=›şˇœÈ¼ćÐÐœ=˘È²=Ï×È¼⁄=¼œŽœ¼ćÐœ=¼ÈŞć=Ï×Şć⁄=ÈÐ»È²=Ş˛²=ŞœĆı=þ˛²=Ûœ
Èˇ=ğœ›½ÈŞć=ÝıÈð=›şÐ=¼ćœÈ˛⁄=₣œÈž=₣œÈž=¼ćœá≈œ˚=˝È¼ć=¾œğ⁄=×œşC³›þ=ÛÁœÝ›¼›²Èƒ§∂İÈ²¼ć=¼œÈ¼ćœÐœ=¼œŽœÈğ˚=˘Ćı=˝œÈŽ¼ć=˝œŽ=
˝È¼ć=ÏˇÈš⁄=
æ=
æ=
P=
Û₣þÂÁ=ÏşÈ²¼ć=₣œ=Û›₣þœ=Ïş²=›¨›þÈ₣œĆ²=ÏşÈ²¼ć=˝²Áœ⁄=þaœ¼ć=Îİİ¼=Ï−È˝=ÛœŽ=³ŞÂ∑i=˝œÐğ=İœ›∑i›²È˝þÈ²¼ć=¾Ò›₣pÌ¼ć=ğœ¼ÞÁ
₣œ˛œ=ş„àÈ¼ć¼ć=şL=›²È=C≠È×È¼¼ć=şœ›á≈¹Á=Ï³ÈŞćÈš²⁄=Ïş˝œÈğ¼ć=İœ›∑i›²È˝þÈ²¼ć=²œ²œ=Ð„˝È¼ćœ=ƒ∫Ú›þ=žğÈş=˚Ïð=˘Ćı=Ûœö›₣˝=π‘
jÆÈ²¼ć=˝ğÈ₣⁄=ÏşĆı¼ć˝₣=˘˝=žğ˝=æ=
þ˛²=Ûœ₣œÈ×¼ć=Ûœö₣=›šğ=Ş−œ−ÂĆı=ÛœöÈ₣¼ć=₣Èþœ⁄=›˝=şœ¹œÈşÈ¹=ŽÌ¼²ŞœpœI=˘˛²˝œ¼ć=Ï˝Ýı=¾œ¼ÈþĆı=³œ¼ćÈ¼=²œ⁄=ş₣∑ƒ=˝œŽ˝
₣Â=›²ÈŽÈ×¼ćĆı=˝³Èþ=Ćþ⁄=ş₣∑ƒ=C≠³ôøÌÈþ=×„ÈÐœ=₣œp=˝„ÈŞćœ⁄=Ïş˛œ²=Ï−È˝=›²ÈŽ¼ćœĆı=Žğ=Ûœ²þœ₣⁄=Ûœ₣¼ćœ=ÏŞ˛œÈ²=−œ˝þœ₣=Ïş
˛œÈ²=³œİœ³œ›İ=²›Ð=¼œ›Ü⁄=¼ğœ=ĆþI=Ø¼ć¼ćÌÑ²œÈ−¼ć=²¼¼ćÈm¼ć=¼œ›Ü∞⁄=¼œ›şàœ¼ćœ=ĆÈğ²=J=²àğœğ=¼ş„I=π‘¾œþ=₣„È˛œ³œ¹ÁœŞćI=π‘₣×œ
¼ć\²I=Žˇ×œ²à=¼ćœŞćI=İëÈ˝œÈĞ¼ć=Ć›¼ćŠ¼ćÞ=¼ÈàÁœ³œ¹ÁœŞćI=Ûœ₣œ¼ć=¼œ¼=›¨›þÈ₣œĆ²=Ïş²I=Ï²³œğŠÑ=¼ćœŞćI=ÏˇaœşœĆıŽÌI=Ûœ¼ć=›šğ=
Ï₣œĆÈ¼ć¼ćœ⁄=ş₣∑ƒ=¼œ›ÜĆı=›˝Å=₣œ›Ð¼ć=Ï×˚ŞćœğI=˛ÈÜ¼ć=ŠœÈğ¼ć⁄=
›þ›¼Èİ¼ć=×İÈ˝=İœ›∑i›²È˝þÈ²¼ć=C≠˝„Èğ¼ć=˘Ćı=¼ÞÂ²œ=˘˛²=ş¼ćĆı=ÛğÌ˝⁄=²þ„²=π‘ŽÈá∫¼ć=³œð˝È×¼ć=Ž²Á=è¹„=Û›₣þœ=Ïş²J˝›−
þ=²œ₣œ¼›ğÈþ=Ýı›ôø›˛þ=×„›Ð=²œÈ₣¼ć=¼Áœ˛Áœ²=×¼ć˝œ¼ć⁄=ÏˇaœşœĆıŽÌ=¼ğÈþ=›þ›²=Ï¼œžœÈ_š²=›²þœĆı=›¼È²œ×=Ïˇœƒ¬œ₣ÌÈ˝=Ûœ¼ć=Ï₣œĆ¼ć
=ÛÈ−Â=˝›Þ˝œ=¼ÈàÁœ³œ¹ÁœŞć⁄=˘Ćı=›¼¼¼ćÞ›Ð=˘˛œÈ²=Ćœ›Ž¼ć=˝¼ć¼œ¼ć=˝œ¼ćÞ=ĆğI=C≠È×È¼¼ć=²¼¼ćmÈ×¼ć=₣Èþœ=›¼öåþ=˚=³›¼ć›þ›•þ=›
İ¨˝È×¼ć=ş¼ćğ=ŽÌ¼²¹œ¼ćœ¼ć=şœ₣œ²Á=Ûœ¾œş=Ï×˚Şćœ⁄=˘˛²˝œ¼ć=›¼ª…¾œ¼ćþÌÈþ=ÏˇÈğ=Û¹Áœ³˝È×¼ć=π‘œşœ×π‘›þ₣=Ć₣ÂÁ›¼ğœşI=þœ¼ć=
ƒ∏œ³ÈþÁ¼ć=²à²þjtI=þœ¼ćI=Ýı×Áœ²ŠŠÂœ=Ûœ¼ć=ˇÁœÈŽÐÈİœ›¾þ=¼ćœá≈œŁ¼ć=Ï×˛¼œ¼ć=¼Ç=¼Èğ=›¼È¼›Šþ=ĆÈþ=³œÈ¼ć⁄=þœÈþ=Ï×œĞ=Ï²Ćı=J=ÏŞ
=Ş„Èˇ¼ć=Ş=₣i~⁄=þÈ¼=ÏÐœ˝œJ₣œ−œŞćJÏ×˚Şćœ=şœĆıÈ˝ğ=ÛœÈ¼ćœĆÌ=›İ¨˝=ÏŞ=Ï²Ćı=þœ=²ŞćI=þÈ¼=þaœÈ×¼ć=˝Ú³²=¼Èğ=›˝›ZÊ=¼×²œ₣=Ć₣ÂÁ›
¼ğœşÌ¼ćœĆı=›×ÈŞć=−œÈ˝²⁄=
³›¼ćªΩÐœ=›˝Å=¼œ›Ü=ˇœ›Ü¼ć=²ŞćI=ÛÁœ›Ð›ÐÝıÈÝ¼ćI=¼ğÈğ²=˘˝Ž²=Û¼ş¼ćπ‘œä=›İ¨˝⁄=²œ₣˝¼ćœ=₣œ²„Ğ=−œÈ˝²=˘˛²=İœ›∑i›²È˝þÈ²
⁄=₣œÈž=Şœ²=˝ğ˝œþœ¼ć=ÝœÈ˝=²œ²œ=›İ¨œπ‘›þ•œÈ²=¼jÆþœ=˝¼ćÈþI=Ïş›₣²œÈ¼ć⁄=˙=²ˇ¼ćÌÈþĆı=þaœ¼ć=²œ₣Ì=Û¹Áœ³²œ¼ć=³¼Â=Ï˝ÈÐÈš⁄=›
½È¼ć=Šğ‚=₣œ›Ð¼ć=ÐœÈ²JŽœþÌŞć=ÛœĆtœ²=þaœÈ˝=İœ›∑i›²È˝þÈ²=ÏÐÈ²Èš=ÏİĞ=¼ŞćÈş⁄=²ˇ¼ćœŞćÞ=˝îœ∑iI=₣œ²„Ğ›Ð=ÏŠÈŞć›šÈğ²=π‘˝Ú›þ¼ć=İÁ
œ₣ğ=èöHĞœ⁄=Ćœ=ĆÈþœ›ƒ∫I=İœ›∑i›²È˝þ²=˘˛²=π‘œşœ×³„¼ćÌI=˝ğ˝œþœ=×„Óƒ¬ÈπΩ¼ć=²ˇ¼ćÌ⁄=Ï˝œ−œŞć=ÏŞ=Şœ²=Û¹Áœ³˝Õ=Ûœ₣œÈ˝=¼ğÈğ²
=˘˝œÈ∑i=æ=Ûœ₣œÈ×¼ć=ŽÌ¼È²¼ć=¼œÈ¼ćœÛœ²œĆı=Ï×È˛›š=Ïğ˛œ³Üœ=›Ž›²şÐœ=›šğ=₣¹Á›¼Èj¼ć=˝¼‚ŽœŞć⁄=˘˛²=Ïþœ=ş¼=¼ÝÈğœ˝È×¼ć=¼œ
_šœŞć=¾›þÂ⁄=ˇœ›ÜÈþ=˝È¼ć=ÛœŽ˝œğ=˝þ=˝þ=šœpšœpÌ=˝ÈğŽ=Şć„›²¾œ›şÂ›ÐÈþ=ÛœÈşI=₣œÈ²=¼œ¼J₣œ=¼œ=bœĆı¾œ¼ć=b³=˝È¼ć=›×ÈŞć=Şćœ
Şć=Ûœ¼œ¼ć=˝œÝıÈ˝=›¼˝œÈğ=›²ÈŞć˚=ŞœŞć⁄=Ûœ₣œÈ×¼ć=ş₣Şć=›˝=¼ÜÈğœ˝=şĆ³œðÌ=›šğ=²œ’=˝ğ˝œþœ¼ć=Ûœ¼ć=¼œĆıÈ¼ć¼ć=ş¼=¼È²×Ì=¼ÜÈ
ğœ˝⁄=Ćœ›þ¼œˇœÈ²¼ćI=¾¼œ²Ì³„È¼ć¼ćI=˘ğ›ˇ²=Ï¼ćœÈÝ¼ćI=Ï¼Ćœğœ¼ćI=Ýıj¼ć³œÜœ¼ćI=¾ÒÎ˝ğœÈİ¼ć⁄=þœ¼ćœ=Ïþœ=ş¼=¼œÈş=Ð»œÈ₣Ćı=Ûœşþ⁄=
Û¹Áœ³È˝¼ćœ˚=þœĆı=KKK=˚=ĆaÁœI=¾œğ=˝−œ=₣È²=³ÈÜ=Ïˇğ⁄=ˇþ₣œÈş=˝ğ˝œþœ¼ć=˘˝Ðœ=Ï₣ÈŞć=˝ÈğÈŽ=≥²œ₣=¼ğ¼=²œµ=›ˇÈŞć›šğœ₣=



¼jÆþœ=›×Èþ⁄=Û²„•œÈ²¼ć=³¼ć=¾œ¼›š=Û¹Á¨=Ï¼œ¹ĆŞć=ÐÁœ›D=Ýœ˝È¼²=Ûœ₣œÈ˝=Ï³ÍÈš›×Èþ⁄=˚=₣œI=Û¼œ˝=˝œ}I=³aœŠ×²=Û¹Áœ›³˝œ
¼ć=˘˝şÈL=ž„Èğœž„›ğI=ØşÁœ¼ć=Ûœ₣œ¼ć=ˇœ›ÜÈþ=Šğ„²⁄=˘˝Ðœ=›ğ½‚Ð=›×Ćı=Ûœ³²œÈ˝=⁄∞=Ćı²ÈpÆ›Ý¼‚ğ‚⁄=¾œ¼Èþ=³œ¼ć=Û¹Áœ³˝È×¼ć=ş_
šğþœ=ÛœŽ=Ï˝œ²‚=³ŞÂœÈŞć=Ï³aÍÈŠÈš⁄=Ïþœ₣œÈ˝=¼ğÈþ=ğ@œ=Ï²ĆıI=Ûœ›¼=₣œp=›þ²=ĆœŽœ¼ć=Ðœ˝œ=Ï³²İ²=³œĆı⁄=˝Ì=˝È¼ć=ÏŞ=ŠœğœĆı⁄=
˘Ðœ=›ð˝Ćı=ÏŞ=³ZœÈİ¼ć=×İÈ˝=Ûœ₣œ¼ć=šœp=ŽÌ¼È²=Žœ²þœ₣=²œ=Û¹Áœ³˝È×¼ć=Ï¼þ²pÆ₣=˝þ⁄=Ï˝=Ïğ˝Šœ¼ćœ¼ćI=Ï˝=ÛÁœ›şhÐÁœhÐ=π‘È
½ş¼ćI=Ï˝=π‘È½ş¼ć=¼„žþœ₣=²œ⁄=ƒ„∆ğ=ŽÌ¼È²=Ïþœ=›İ¨˝=¼ğÈþ=Ï˝²˚=ş„È¼İI=π‘şœ›¹þ=¼œ=Ï¼ćœŽ=Ï¨Í›¼ć˝¼ćœ=›½Ð½œÐ=¼Á›jÆÈ×¼ć=¼„
žþœ₣=²œ⁄=›İ¨˝È×¼ć=ŽÌ¼²π‘şÈL=Ûœ₣¼ćœ=è²þœ₣=¼œ=³Üþœ₣I=Ø›þ›²=ÛþÓ³¼ć=×œ›¼ć{₣Şć=›˝Å=Ûœ×İÂ¼œ²=›İ¨È˝¼ć=¼¦þ=ˇ¦ĆÞ=˝›
¼ćÈğ²⁄∞=ÏşĆı=¼¦þ¼Ì¼ćÈ×¼ć=Ûœ₣œ¼ć=¼œ¼œ=Ï×È˛Èš²I=Ûœ₣œ¼ć=×œ×œ¼ćœ=Ï×È˛Èš²I=Ûœ₣¼ćœ˚=Ï×È˛›š⁄=şœ×œ=Ð„ĆıÈğ¼ć=İœÐÂ=¼œ=³œ\œ›¼I=₣›
ğ²=¹„›þI=ş∑ƒœ=Ž„ÈþœI=˘˝›Ð=ŽÌÞÂ=¼ćÔŠÐœ=šœþœ⁄=›˝Å=˝Ì=×œ³ÐÕ=˘˝Ð„˚=×Ì²þœ=Ï²Ćı=ÛœŠ¼ćÈÞ⁄=˝îœÈş¼ć=₣È¹Á=³ÈŞćğ=Ï¼Lğ=ÐœĆıˇœ
¼ć⁄=³Üœ=²œ=³œ¼ćÈğ=¼ćœ₣=Ï¹œğœĆı⁄=¾œğ=Ï¼ćŽœ™=˝³Èğ=Ïş=˝Ì=Ûœ²Èà¼ć=Ćœ›şÕ=ÈşĆı=şÈL=›šğ=ŽœþÌŞćþœ¼œÈ×¼ć=Ï˝ÍİğÌ=π‘Šœ¼ćI=Ćı
ÔÈ¼ć×È×¼ć=þaœÈ¼×œ¼ćÈ×¼ć=˘›ÜÈŞć⁄=˝œ²œĆığœğ=¨„›×¼ćœÈ₣¼ć=ˇ®I=›¼×Áœşœˇ¼ć=Ž²²Ì=¾ˇ¼þÌ=Ï×¼ćÌ¼ć=˝−œI=þœ³şÌ=¼œÈ¼ŞćœI=È½îœÈ¼ćâ=²
œĆı›ÐÈLğI=›¼Ô¼œ=Ćœ›Ž=₣Ć√∫×=₣Ć›şÈ²¼ć=×œ²İÌğþœI=Èˇœ¼¼ć¼œ¼„¼ć=İ¼ćÌ¼ćŠŠÂœ¼ć=›¼¼¼ćÞ⁄=Ï₣œĆ¼œˇœÈ²=ŽÈŞć=³¼ćœ¹Ì²=Ï×Èİ¼ć=₣œ¶œ¼ć=
₣İœĆıÈŞć¼ć=ÏŠœÈ˛=Žğ=J=˝œ¼ćÞ=›¼›Žþ=×ğ=şœÈŞć¼È×¼ć⁄=ƒ„∆Èğ¼ć=π‘œĆıŽ=ĆÈ¼=þœ¼ćŽ²Á=˘˝₣œş=¹È¼ć=ˇœÈ²¼ć=₣ĆÜœ=›×›_š=Û›²ğ=şÁœÈ
¼ć¼ć=˝œÈš=æ=Øè¾=˝₣Â³È−=¹¼ć=›²¾ÂŞć=ˇœ²∞⁄=ĆœÈ₣Âœ›²Şćœ₣=¼œŽœÈþ=¼œŽœÈþ=Û›²ğ=şÁœ¼ć=¼ğÈğ²I=˘Ćı=½aœÈ˝=ÏþœÈ×¼ć=ÛœÈ¼ć˝Ðœ=ˇœ
²=þ„Èğ=Ï×¼=J=Øş¼Â=˛¼ÁþœÈ¼ć=×ÈĆ=þ¼=ÏpÆœ¹×œĆ∞⁄=Žœ›²ş=ˇœ²Şćœ=˝œ¼ć=Ïğ˛œ’=è¾=˝₣Â³È−¼ć=₣Èþœ=˘Ðœ˚=¼ć¼ÌÑ²œÈ−¼ć⁄=›¼πø¼Ì=Ş
þÌ²=×œş=Û²İÈ²=Ş˛²=₣œ¼ćœ=ÏˇÈğ²=þ˛²=˘Ćı=Ïğ˛œ⁄=Ïİœ²‚I=ÛœŽ=²œĆŞć=˝œğ=Ï×İ=ƒ¬œ¹Ì²=ĆÈ¼Ćı=J=Ïþœ¼ćœ=Ć›¼=ş¼=²›þ„=ƒ¬œ¹Ì²=Ï×
Èİ¼ć=Ş„¼İ›jÆ⁄=ÏþœÈ×¼ć=ˇœĆıÈþ=ĆÈ¼I=Ïþœ₣œ¼ć=³þœ˝œ=ŞœÈ¼ć=×œ˚=İ˝‚›þ⁄==
ÈşĆı=İ˝‚›þ=Ûœ¼ć=¾˝‚›þÈþ=ÛœŽ=›˝=ĆðœÊ=Ðœ²=³ÈÜ=Ïˇğ’=₣Ćœ²=×„Ó˛=şĆı¼œ¼ć=ÏşĆı=π‘œ›−Âþ=şœĆş=›˝=ÝıuÚj=¼ćĆığ=²œ=ƒ¬œ¹Ì²=Ï×Èİ
’=ş_šğþœ=Ï˝=²œ=ŠœŞć’=Ï¼þ²pÆÈ₣¼ć=³„²›¼Â²Áœş=Ïþœ=ĆÈ¼Ćı⁄=ÏşÐœ=ş¼Á∑ƒÈ¼ćĆı=ĆÈ_šI=ş¼=ŽÌ›¼˝œÈþĆı⁄=˝œÈŽĆı=›İ¨˝È×¼ć˚=¾{
ƒ∏=Ï¼þ²=Ć˚Şćœ=›˝š„=ÛœõŞÂ=²ŞćI=Ï²ÁœŞć˚=²Şć⁄=›˝Å=ˇþ=˝∞¼šÈ¼ć=ş¼=¼ć˝È₣¼ć=›İ¨˝È×¼ć=ş√³È˝Â=ÛœÈ∑ƒ=ÛœÈ∑ƒ=ÏŞ=ş₣œÈŽ¼ć=Ï¼İ=
›˝š„=₣œ²„Ğ=›¨³›þI=ÛşÒŞćœˇ¦∑ƒI=Ûş›ĆĞ„º=ĆÈŞć=Ýıðğ=˘¼ć=˝œ¼ćÞ=›˝’=è¹„Ćı=›ÐÝıİ²Ì=Ï−È˝=³œ˚Şćœ=ÝıuÚj=Ýı³›Šþ=ÛÈ−Â¼ć=Ï×˛²×œ›
¼ć’=˝ĆıI=şœ¼œĆı=Ïþœ=›ÐÝıİÁ›²=˝È¼ć²=²œ⁄=þœ=ĆÈğ’==
þÈ¼=›˝=ÛÁœ›Ð›ÐÝıÈÝ=Ï˝²˚=Ïˇœğ₣œğ=Ćğ’=›İ¨œ×œÈ²¼ć=³u›þ¼ć=₣È¹ÁĆı=Ł„²’=²œ›˝=›İ¨˝È×¼ć=₣›þˇ›þ=ÏˇÈš=³œğ‚ÈÐ’=šœpş√
ñ×œÈŞć¼ć=¼œ∑ƒ¼=¼„›uI=ş„›¼¹œ¼œ×=Ûœ¼ć=³ğœŞć²Ì=₣È²œ¾œ¼˚=›˝=›˝š„Ðœ=×œŞćÌ’=π‘ªΩÐœ=˝¼ćœ=şĆŽ=›˝Å=Ýıj¼ćÐœ=þœ¼ć=Ž›Ðğ⁄=ş×Á=›İ
¨˝ĆÈŞćÈš=˘₣²=˘˝Ž²=þ≠Þ=Ûœ₣œÈ˝=¼ğğI=şÁœ¼ć=rˇğÌ¼ć=ˇ¦œÈ₣¼ć=şŞ=ƒ„∆Èğ=Ûœ›₣=ˇþ=şœþ=₣œş=₣œş=³Üœ›_š=Èş˛œÈ²=¶œ½≠È₣
=¼şœ=ŞœŞć=²œ⁄=›İ¨È×¼ć=ş√³È˝Â=¹œ¼ćÞœ=³œğ‚ÈÐ=ŞœŞć⁄=ŞaœÈ×¼ć=şÈL=˝œŽ=˝›¼ć=þaœ¼ćœ=Ï¼›İ¼ć¾œˇĆı=ƒ∏œ²ÌŞć=¼œ=Ûœİ³œÈİ¼ć=²œ²œ=ŽœŞ
ćˇœ=Ï−È˝=ÛœÈş²=¼œÈş=¼œ=şœĆıÈ˝Èğ⁄=ÛÈ²È˝Ćı=ş₣Şć₣þ=ÛœÈ×²=²œ⁄=˘ÈğI=ÛœÈğœŠ²œ=˝È¼ć²=Ï˝œ²‚=Ï˝œ©=Ï¶œÈ¼ćÈ×=Ï˝=˝þÐœ=Û
œğ²=Ï¼ćÈ˛Èš²⁄=Ûœğ²¼ć=×¼ć=˘¼œÈ¼ć=›˝=¼œÜÈ¼’=×„›õ∑iœ=ÏşÐœĆı⁄= 
Û¼Áœ³œÈ¼ćĞ„=¼Áœ³œ¼ć₣=¼Èğ=˘˝Ðœ=˝−œ=ÛœšI=›˝š„=›˝š„=›İ¨˝È×¼ć=ŽÌ¼È²=ÏşÐœ=˘˝²=ş›þÁ=ĆÈŞć=ÝıÈðÈš⁄=›İ¨È×È×¼ć=π‘¹œ²=˝œŽ
=˝îœÈş=›İ¨œ×œ²⁄=ÛœÈˇ˝œ¼ć=›İ¨˝¼ćœ=Ï¼›İ¼ć¾œˇ=þœĆı=˝³Èþ²⁄=ş¼œĆı=›˝Å=¾œğ=³ÜœÈþ²=²œ⁄=Ï˝Ýı=Ï˝Ýı=Ïİ¨˝þœ=šœÜœ˚=Ş„
jÆ=−œÈÈþ²=Ï˝œ²˚=ˇ¦i∏œˇœÈ¼ć=¼œ=Ï˛ğœ¼ć=₣œÈð⁄=˝œ≠¼ć=Ï²İœ=›šğ=¼ÁœŞćœ₣=˝¼ćœ=˚=˝È¼ćœÈ²œI=˝œ≠¼ć=›šğ=›Ž₣²Áœ›¶˝ş‚J˘=π‘¼Þþ
œ⁄=¼Şćƒ∆È×¼ć=Ž²Á=²œĆıÐ=ƒ„∆ğ=›˝Ô¼œ=ƒ∆œÝıÐ=ÛœÈàœğÈ²=›İ¨˝È×¼ć=³œ˚Şćœ=ÏŞþ⁄=˝œ≠¼ć=˝œ≠¼ć=şÔˇð²=›šğ=×›¼ć{=¾œ}œ¼ć=ƒ∏œ³²I=₣
Üœ=Ï³œÜœÈ²œI=¼ćœþ=ÏŽÈˇ=¼ćœ›ˇ¼ć=Ïş¼œ=›˝Ô¼œ=şœĆıÈ˝ğ=ÏŠÈğ=šœpÈ×¼ć=›²ÈŞć=Ï˝²˚=×İÂ²ÌŞć=ƒ∏œÈ²=ï₣Þ⁄=›İ¨˝œÈ×¼ć=ÛÈ²È˝=−œ˝
Èþ²=›Š¼ć˝„₣œ¼ćÌ=ĆÈŞćI=Ï˝Ýı=Ï˝Ýı=˝¼ćÈþ²=₣›Ćğœ=ş›₣›þ⁄=›¼¹¼œÈ×¼ć=ÏşğœĆı=ƒ„∆ğ=ŠœğœÈ²œ=›˝Ô¼œ=²œ¼ćÌ=ş×œÈŽ=›İ¨œ=›¼∑ƒœ¼ć=˚=π‘
ˇ›þ=ÛœÈàœğÈ²=Ï˝²˝=›İ¨˝œ=ÛœÈˇ=Ï×˛œ=ÏŞþ⁄=˘˛²=˝₣=Ï×˛œ=ŞœŞć⁄=¼œğ¼œrğÁ=˘˛œÈ²=Ûœ₣¼ćœ=›İ¨˝=¼ğÈþ=ş¼¼ć˝È₣¼ć=˝Áœ›
Ðˇ¦=Ï¼œžœ›_š=J=π‘œĆı₣œ›¼ćI=ÏşÈ˝}œ›¼ć=˚=˝ÈğŽ∑ƒÈ¼ć¼ć⁄=
˘˛²=₣œÈ²=ˇþ=×„∞×İÈ˝=ş¼=∑ƒÈ¼ć¼ć=›İ¨˝È×¼ć=Ï¼þ²=ÏŞ₣²=Ï¼ÈÜÈš=Ïþ₣²Ćı=ş¼ć˝œ¼ć=Ï¼þ²=˚=¾œþœ=×œÈ²¼ć=×œ›Şćþ›¼=Ï²˚ŞćœŞć=›
İ¨˝È×¼ć=₣È¹Á=ÛœoþÚä=˘˝¼ć˝₣=ş_šğþœ=˘ÈşÈš⁄=ĆŞćÈþœ=˝È₣=ÏˇÈš=×œŞć¼uþœ=˚=Ûœo×œÈ₣¼ć=ş›×_šœ=J=ÏŞ²=ÛÈ²˝ÐœĆı=›²›ğÂ
ä=þaœ¼ćœI=Ýı×œşÌ²=˚=ÛœoJş¼Âƒ¬⁄=ş¼œĆı=²Şć=›²õŞĆıI=›˝Å=ÛÈ²È˝⁄=›İ¨È˝¼ć=ƒ¬œ¹Ì²›Šjþœ¼ć=¼×Èğ=³¼ćœ²„ˇ¦ÈĆ¼ć=Ž²Á=Ïğœ¾œþ„¼ć=
şjœ=π‘˝œİ=ĆÈŞć=³ÈÜÈš⁄=ş∑ƒœ=Ž²œ×È¼ć¼ć=ÈğœÈ¾=šœpÈ×¼ć=₣œÈ²œĆ¼ćÈÞ¼ć=Ž²Á=ÛÈ²˝ÐœĆı=²ÌÈŠ=Ï²È₣=ŞœÈ_š²=Ï˝Ýı=Ï˝Ýı⁄=π‘þÁ¨=¼ć
œŽ²Ì›þ=˝È¼ć=ÛÈ²È˝=Ï²þœ=¼È²=²œ²œ=Ûş₣=ş„ÈŞœˇ=ş„›¼¹œ=Ï¾œˇ=˝³Èš²⁄=Ûœ›¹³þÁ¼œ×=Ï¼ÈÜÈšI=›²È×È×¼ć=×ğœ×›ğÈþ=›İ¨œ−ÂÌÈ
×¼ć=ŽÜœÈ²œ=ĆÈ_šI=Û²Áþ¼ć=˝œÈŽ¼ć=ÛŽ„ĆœÈþ=˝îœş=˝œ₣œĆı=˝¼ćœ=˘˛²=Žğ¾œþ⁄=Ûœ¼œ¼ć=¼›ğ=ş¼=›İ¨˝=²²I=ÛÈ²È˝Ćı=²²=˘₣²I=
›˝Å=Ï¼İ=˝Ž²Ćı=˘˝²=˘¼ć˝₣⁄=½Èğ=¼×²œ₣=Ć_š=şœ₣›ˇ¦˝¾œÈ¼=›İ¨˝ÈöÞÌ¼ć⁄=þaœÈ×¼ć=¼œ›jÆˇþ=›¼ª…œşÈŞœˇÁþœ=˝È₣=ÏˇÈšI=þaœ
È×¼ć=ş_šğþœÈ˝=ş₣œŽ=œÈàÈĆ¼ć=ÏŠœÈ˛=Ï×È˛I=þaœÈ×¼ć=ÛœŠ¼ćÞ=˚=¾œĞœ=ÛÈ²˝È˝=ÛœĆþ=˝È¼ć⁄=˝îœÈş=²œ=³›ÜÈŞć=ş¼œĆı=¼œ›ÜÈþ=›Ð
ÝıİÁ›²=˝È¼ć=π‘Š„¼ć=³Şćşœ=˝œ₣œÈ_š²=˘JÛ³¼œ×=˛„¼=Ûœ³œþ=∑ƒÈ¼ć¼ćI=ĆŞćÈþœ=şœ›¼Â˝=²ŞćI=Ï˝²²œ=İþ˝¼ćœ=Ûœ›İ¾œˇ=›İ¨˝Ćı=›ÐÝıİÁ
›²=˝È¼ć²=²œ=˘¼Ô=ÏşĆı=Ûœ›İ¾œˇ=Û−ÂœÊ=ˇ›¼ć•=›İ¨˝¼ćœĆı=₣²=›×ÈŞć=˝îœİ=Ï²²⁄=Û−Š=¼×²œÈ₣¼ć=¼œˇ=›²Èþ=ĆŞć=þaœÈ×¼ć˚⁄=Ï¼›İ¼ć



¾œˇ=˝ÈğÈŽĆı=ÏŞ=˘˝²=Ï¼ğœ=×„ÈÐœJÛœÜœĆıÐœ¼ć=³È¼ć=›İ¨œ−ÂÌ¼ćœ=−œÈ˝=²œ=Ïş˝−œ=þaœ¼ćœ=˝œÝıÈ˝=Žœ²œÈþ=³œÈ¼ć²=²œ⁄=π‘ªΩ=˚Ïð=³
ÜœÈ¼²=˝œÈ˝=’=Ûœ×İÂ¼œ²=›İ¨˝=Ì˛²=ÏŠœÈ˛¼ć=şœ₣È²=Ï×È˛²=³¼ćÌ¨œ¼ć=ĆÈğ=Û²Á=˝ÈğÈŽ¼ć=³¼ćÌ¨œ−ÂÌ¼ćœ=≥˝œ¼ćÞ=˘˛²=ÏĆœ₣=ÏşhÐ
œ¼ć=Ï²Ćıµ=ÏÐœ˝œÐ„›˝=˝³Èš=˘¼Ô=šœp=şÔş×=þœÈ×¼ć=ƒ³«§=₣×þ=›×È_š=þ˛²=Ûœ×İÂ=Ï˝²‚=˝œÈŽ=ğœÈˇ’=³¼ćÌ¨œ¼ć=ĆÈğ=Ûş×„³œŞć=ˇ¦
ĆÞ˝œ¼ćÌÈ×¼ć=ĆœÈþ=²œÈþ=¹È¼ć=Ï½ğœ¼ć=Û³¼ćœÈ¹=›İ¨È˝¼ć=π‘ĆHþ=Ć¼œ¼ć=ŁÐ²œ=›˝=Ûœ₣¼ćœ=₣œÈž=₣œÈž=˛¼È¼ć¼ć=˝œˇÈŽ=³›Ü²œ’=ş₣œ
Ž=þœ¼ć=˝Ì=π‘›þ˝œ¼ć=˝È¼ćÈš’=½aœ›˝¼œŽ=ÛşÊ=›İ¨˝Ï×¼ć=›Š›ĆÆþ=˝È¼ć=Ï˝œ²˚=›İ¨˝=ş›₣›þ=¼œ=şÔˇð²=›˝=›²àœ=π‘şœþœ¼=›²Èþ
=³œÈ¼ć’=˘ş¼=›×˝=Ï−È˝=¼œ¼Èğ=₣È²=ĆŞćI=ĆðœÊ=ş√ñ›þ=ş¼=›İ¨˝È×¼ć=˘˝ÈŞœÈˇ=ÏŞ=˝œðˇÜœŞć=þ„Èğ=Ï×˚Şćœ=ĆÈŞćÈš=Ïş=¼Áœ³œÈ
¼ć=þaœÈ×¼ć=ÛşĆœŞćþœ¼ć=π‘›þ˝œ¼ć=›˝=’=ş₣œÈŽ¼ć=ş¼=›˝š„=›ð˝=ÛœÈšI=ş¼œĆı=şÊ=˚=Ûœ×İÂ›²•I=Ï˝¼ğ=›İ¨˝¼ćœĆı=ÏŠœ¼ć=×œÈŞć=¹¼ćœ=
³ÜÈğ²’=
›İ¨˝È×¼ć=ÏŠœ˛=›×ÈŞć=₣œÈž=₣œÈž=ÛÈ²˝=›Ž›²ş=Ï×˛Èþ=³œĆıI=þœ¼ć=˝œ¼ćÞ=Ûœ₣œ¼ć=›˝š„=›˝š„=šœpšœpÌ=˘˛²=›İ¨˝þœ=˝È¼ć⁄=π‘−È
₣Ćı=˛›¼≠›sÈ²¼ć=˝−œ=¼›ğ⁄=Ïş=þœ¼ć=ˇ¦È₣¼ć=˝œšœ˝œ›š=˘˝Ðœ=π‘œĆı₣œ›¼ć=ƒ„∆Èğ=³ÜœŞć⁄=ƒ„∆Èğ¼ć=³›¼ćŠŞć=˘˝Ðœ=₣œ×œ¼ć=ˇœÈš¼ć=þğœŞć=
¾œłœ=˝a„ÈÜ=Ł¼ć=˚=×œ˚Şćœ⁄=þœÈþ=Ł¼ć=˚=×œ˚ŞćœŞć=Šœ¼ć›Ð=ÏöÞÌ=³ÈÜI=şœ˝„ÈğÁ=×„Èİœ=ÛœÜœĆıÈİœ=šœp⁄=İÔ›˝þ=ĆÈŞć=¼›ğI=Ï˝œ−œŞć=¼
Èş=Ïþœ₣œ¼ć=šœp¼ćœ’=
˛›¼¼ć=¼ÈğI=þœ¼ć=Ûœˇ=ƒ„∆Èğ¼ć=²œ₣=èÈ²=›²²⁄=²œ₣=Ćğ=İ˝„²þğœ=Ćıƒ„∆ğ⁄=ˇ¦œÈ₣¼ć=ş¼œĆı=þœĆı=¼Èğ⁄=
æ=İ˝„²∑iğœ=ƒ„∆ğ’=Ï˝²=˘₣²=²œ₣’=
æ=İ˝„²=þğœ=şÁœ¼ć⁄=₣œÈ²I=ˇ¦œÈ₣¼ć˘È˝¼œÈ¼ć=π‘œÈ∑i=²×Ì¼ć=¹œÈ¼ć=₣œ×œ¼ć=ˇœÈš=−œÈ˝=Ï¼İ=˝Ðœ=İ˝„²I=þœĆı=İ˝„²=þğœ⁄=þœ¼ćœ=ş₣∑ƒ=Ž
œŞćˇœÐœ=ÏĆÈˇ=Ï²œÔ¼ćœ=˝È¼ć=¼ćœÈ˛⁄=þœ¼ć=›²ÈŠ=ŁÈ¼ć¼ć=₣È¹Á=×„Ž²=›ÐŠœ¼ć=›³Èð=›³ð=Ïð›˝ÈŞć=¼Èş=˝îœş=˚Şćœ²=Ûœ¼ć=Ð„JÏ˝=³ÜœŞć⁄=˘˝
ŁÈ¼ć=³Zœİ=³Zœİ=˘˝ÈİœŽ²=Ïþœ=¼ÈÐĆı=›˝Ô¼œ=˘È˝˝›×²=þœ¼ć=Ï¼›İ⁄=¼œĆıÈ¼ć=İ˝„²=þğœŞć=˝îœş=›−¦=Ûœ¼ć=È½œ¼ć⁄==
æ=žÜ=Žğ=Ï¼ćœÈ×’=
æ=ĆaÁœI=Şþ¨Þ=şó¼⁄=ŞþÐœ=şó¼⁄=²ĆıÈğ=š„›Ð=›×ÈŞć=›×Èþ=ĆŞć=Ïş›×È²¼ć=₣Èþœ⁄=˘¼œÈ¼ć=šœpÈ×¼ć=˝−œ=¼î⁄=Ï¼›İ¼ć¾œˇĆı=ÛœÈş=²œI=¹È
¼ć=Ûœ²Èþ=ĆŞć⁄=½şğ=Ï¼ćœ˚Şćœ=¼œ=˝œÐœ¼ć=ş₣Şć=þœ¼ćœ=Ï¼›İ¼ć¾œˇ=₣„›²Ğ=˛œÈÐ⁄=˝îœş=Ï½œÈ¼ć=ĆŞćÈþœ=¼ğğœ₣=æ=Ø¾œˇ=˝¼ć=NS=≥µ=OM
MM∞⁄=šœp=˛œþœŞć=›ğÈ˛=›²ÈŞć=Ûœ²ğ=¾ÈŞć=Ûœ˝œ¼ć=ˇ=Û−ÂœÊ=¾œˇ=İëÐœ⁄=¾œˇ=›ŠĆÆ=CÞ=›ŠĆÆ=›˝š„Ćı=ÏŠÈ²=²œ⁄= 
æ=³œİ=˝¼ćğ=˝Ì=˝È¼ć’ 
æ=³œİ=˝È¼ć›²=ÏþœÕ=þ„Èğ=›×ÈŞć›š=ÝıŠa„=˝îœÈş=J=˝=˛=ˇ=₣ÒğÁœŞć²=Ï˝Ýı=Ï¼œÈž=²œ⁄=þœ¼ć³È¼ć=˝îœş=Ï½œÈ¼ć=›¼ÈİĞþ=Ï₣œÈŞć¼ćœ=Ýœˇ¼ć=Ć
Èğ=˛„¼=Ï¼₣œ²œ²=Ï×˛œÈğ=π‘È₣œİ²=›×ÈŞć=Û²Á=ƒ„∆Èğ=¾›þÂ=Ćþ=¼›ğ=˝îœş=½œĆıÈ¾⁄=ŠÈğ=ŞœŞć⁄=Ûœ₣¼ćœ=Ïþœ=¼aœ›Š⁄=
₣„˝„›ğ˝œ=ƒ„∆ğ=şœ›¾Âş=˝›₣İÈ²¼ć=È₣œĆ¼ćšœ³=Ï³ÈŞć=ˇþ=¼š¼ć=İ›Ć×=˝œ²œĆı=ğœğ=Ýı_Š›¼×ÁœğÈŞć=›İ¨˝þœ=Ï³ÈŞćÈš⁄=›₣›¶¼ć=³ÁœÈ˝
Ð=›²ÈŞć=˘Èş=π‘Þœ₣=˝È¼ć=ÛœİÌ¼Âœ×=ŠœĆığ⁄=þœ¼ć³È¼ć=Ûœ¼œ¼ć=˘ğ=π‘œŞć=³aœŠ=₣œş=³È¼ć=³„ÈŽœ¼ć=ÏİÈĞ=›¼ŽŞćœ=˝¼ćÈ¼⁄=¼ğğœ₣=æ=ÏŠĆœ
¼ćœ=˛œ¼ćœ³=ĆÈŞć=ÏˇÈš=Ïþœ₣œ¼ć⁄=ƒ„∆Èğ=˛„¼=¹˝ğ=²œ›˝’=
æ=şÁœ¼ć=ƒ„∆Èğ¼ć=Šœ˝›¼ć=˘þ=˝È«§¼ć=Žœ²þœ₣=²œ⁄=
æ=
æ=Ï˝²’=
æ=şÁœ¼ćI=˝þ=ÏŞ=¶„ÈÝhÐ⁄=ŽœÈ²²=Ïþœ=˘˛²=ˇ¦œ₣œZÈğ=ÏĆÈŞćÈ×¼ć=Ïğ˛œ³Üœ¼ć=˛„¼=¹ˆ₣=³ÈÜ=ÏˇÈš⁄=˘˝Ðœ=ŁÈ¼ć=˘˝Ćı=şÈL=˘ĆıÐ=
Ûœ¼ć=²œĆıÈ²¼ć=˝îœİ=ĆÈ_šI=¾œ¼„²⁄=Ûœ›₣=³Üœ›_š=Ćı›þĆœş=˝îœş=²œĆıÈ²I=˝¼ć¼Ì›×=³ÜœÈ_š²=¼œÔğœ=˝îœş=˘ĆıÈÐ⁄=×„ŽÈ²Ćı=þœ¼ćƒ¬È¼ć=Ï
ŠaŠœ›_š⁄=þœ¼ć₣È¹Á=Ï₣ÈŞćÈ×¼ć=˝−œ¼œþÂœJ¼˝„›²⁄=ƒ„∆ğ=ÏþÈ˝=Ş˛²=›½›¼ć=J=öœ∑i=˝îœ∑iI=ˇğœ=¼Èş=ŞœŞć⁄=
Û₣þÁÂ=Ïş²=π‘−›₣˝=›¼×ÁœğŞć=ş√³È˝Â=ÏŞ=ş¼=π‘›þÈ¼×²=Ï³İ=˝È¼ćÈš²=þœÈþ=¾{=³ZŽÈ²¼ć=ÏŠœ˛=Ïˇœğœ=Ïˇœğœ=ĆÈŞć=ÏˇÈš⁄=Ûœ
₣œ¼ć=₣Èþœ=Şœ¼ćœ=ˇ¦œÈ₣=ˇ¦œ₣œÈ∑i=Ł„È¼ć=Ï¼Üœ›_š=ˇþ=›þ²=Šœ¼ć=×İ˝=þœÈ×¼ć=ž„›ğÈþ=ÏŞ=˝þ=Ï¼ÜœğÕ=Ûœ₣œ¼ć=₣„jÆ₣²=Ýı×œ¼ć₣²ƒ∆=π‘œj
Æ²šœp=şœÈĆ¼œ›ğ=₣}ğ=²›×Şćœ¼ć=˘˝=₣„ş›ğ₣=Û¹„Á›Ğþ=ˇ¦œÈ₣=₣œ¹Á›¼˝=ƒ„∆Èğ=³ÜœŞć=J=›²à„=₣„ş›ğ₣=Ş„jÆ=‰Šþ²Á=ş√³È˝Â=Ïş=ƒ¬πΩ=Ï×
È˛=J=¼œÝığ=½›˝¼ćÈ×¼ć=ˇœ²=şÔˇ¦Ć=˝È¼ć=Èş=Ûœ₣œÈ˝=˘È²=Ï×Şć⁄=þœ¼ć=ƒ„∆ğ=³›¼ćÈ¼ÈİĆı=ÛÈ²È˝=þÈ˝=şÈàÈĆ¼ć=ÏŠœÈ˛=Ï×È˛⁄=›²³œÐ=
₣„ş›ğ₣=ˇ¦œ₣⁄=Šœ¼ćÈİœ=šœp=³ÈÜ⁄=π‘¹œ²›İ¨˝=¼œÈ×=þœ¼ćœ=Ï₣œÐ=şœþŽ²=J=ş¼œĆı=₣„ş›ğ₣⁄=¶œ½≠È₣=þœÈ˝=ƒ³«§=¼ğœ=ĆÈŞćÈšI=Ïþœ
₣œ¼ć=ÛœŠœ¼ć=ÛœŠ¼ćÞ=³œğÐœ˚⁄=þ„›₣=Ï¼ćœŽ=²œ₣œŽ=³Ü’=˘¼œ¼ć=Ï¼ćœŽœ=Ï¼ćÈ˛›šÈğ’=¼ćœÈ˛œ›²’=þœĆÈğ=Ûœ¼ć=Ïğ˛œ³Üœ=›İÈ˛=Ïþœ₣œ
¼ć=˝Ì=ğœ¾=Ćğ’==
ş›þÁ˝œÈ¼ć¼ć=¾œğ=₣œ²„Ğ=ş„¼¦þœ=×œI=₣œÈ²=Ûœ₣œÈ×¼ć=İĆÈ¼ć¼ć=ş„¼¦þ=¼œˇŠÌ=π‘¹œ²=π‘œ−›₣˝=›İ¨˝⁄=ƒ∏œ²ÌŞć=ÏÝœ₣³œÜœ=›ŽK=˘ş=˘½K=
ƒ„∆Èğ=ÏĆÝ=₣œ¶œ›¼ć=˝¼ćÈš²=¼r›×²⁄=›ŽK=˘şK=˘½K=₣œÈ²=ˇ¾²ÂÈ₣hÐ=ƒ³²şÝÂ=›½¦=π‘œĆı₣œ›¼ć=ƒ„∆ğ⁄=₣œĆıÈ²=³œ²=›²Şć₣₣þI=þÈ¼=šœpšœ
pÌÈ×¼ć=Ïğ˛œ³ÜœŞć=₣›þˇ›þ=˝₣⁄=Û²„á≈þ=˘ğœ˝œ⁄=şÈL=ÛœÈš²=˘˝Ž²=şĆ˝œ¼ćÌ=›İ¨˝I=˘˝=›×›×₣›Þ⁄=˘˝Ðœ=¼œ¼ćœàœÛğœ=×„ŁÈ
¼ć¼ć=³œ˝œ¼œ›Ü⁄=×„˛œ²œ=ŁÈ¼ć=Šœ¼ćÈÐ=˝îœş⁄=₣œ¶œ¼ć₣İœĆıÈŞć¼ć=¼şœ¼ć=ŽœŞćˇœ=˙=Ï˛œğ=¼œ¼ćœàœI=Û¼İÁ=šœ×=ÛœÈš⁄=˙=˛œÈ²Ćı=ÛœÈš=
˘˝Ðœ=Ûœğ₣œ›¼ć⁄=³œÜœ¼ć=Ïğœ˝Ćı=¼¼ćœ¼¼ć=¼ć¨œ=˝È¼ć=ÏŠŞćœ¼ć=ÏÐ›¼ğ=Ûœğ₣œ›¼ć⁄=³œÜœ¼ć=Ï˝Ýı=Ï˝Ýı=›İ¨˝È×¼ć=şò₣=˝È¼ćI=ÛÈ²È˝



Ćı=Ïþœ=π‘œjÆ²=šœp=J=b³=ÛœÝıÐ=Û¼İÁ⁄=¼ÈğI=Ø₣œ¶œ¼ć₣İœĆı=Ûş„›¼È¹=ĆÈğ=¼ğÈ¼²⁄=ş¼œĆı=Ïþœ=ş₣œ²=²Şć⁄=Ï˝Ýı=Ï˝Ýı=è›²ÈŞć=è›
²ÈŞćĆı=¼ÈğI=Ø×„›Ð=³œþœ=˘˝›Ð=˝a„›Ü=J=×„Ćı=₣œ¶œ¼ć=Ûœ¼ć=˘˝=›×›×₣›Þ⁄=ÛœÈš=¼œğ⁄=ÛœşÈš=ŞœÈ_šI=Ûœaœ=₣œ¼ćÈšI=˘˝Ð„=Ûœ¹Ð„=³Ü
œÈ_š=J=¼ÁşI=₣œş=ÏˇÈğ=Ï₣œÐ=Ðœ˝œ⁄∞=
ş„¼¦þœ×œ¼ćœ=›¼¼¦þ=Ć²I=Û³₣œ›₣þ=Ï¼œ¹=˝È¼ć²=J=¼Şćş=ĆÈŞćÈš=›þ²ŽÈ²¼ćĆı=J=şÈŞć=Şœ²⁄=¾œÈ¼²I=˝È¼=ÏŞ=›¼ćÐœŞćœ¼ć=˝È¼ć=¼aœŠÈ¼²Õ=
˘¾œÈþĆı=Šğ›šğI=ĆðœÊ=˘˝›×²=ş„¼¦þ×œ=Ï×˛Èğ²=ƒ„∆Èğ¼ć=¼œ¼ćœàœŞć=³ÈŞćÈš=Ï²œÔ¼ćœ=˝þ=›˝=Ûœ¼ć=ˇaœŽœ¼ć=˝ğÈ˝⁄=žaœÐ=›×ÈŞć=þÈ¼=
ƒ„∆ğ=è≠=Ćğ⁄=π‘¹œ²=›İ¨˝=ĆÈğ²=žœÝ„×œ¼ć⁄=þ¼„=›İ¨˝þœ¼ć=₣Ćœ²=¼Ú›j¼ć=˝−œ=Èþœ=¾„ğÈğ=ŠğÈ¼=²œ⁄=Û›ŠÈ¼ć=˘¾œÈ¼=˘˝›×²=žaœ
Ð=›×Èþ=Ćğ=₣È×¼ć=³aœĆıÐI=₣œÔş=₣œ˛œÈ²œ=İœğ³œþœI=›¼›Ü=Ï×İğœĆı=˝œ›ð⁄=Ûœğ₣œ›¼ćÐœ¼ć=³œôøœ=¾œłœ⁄=³œÜœ¼ć=Ïğœ˝È×¼ć=wœ¼ćƒ∏=ĆÈþ
=ĆğI=þœ¼ćœ=π‘œjÆ²=šœpI=›˝Å=›₣²›₣²=˝È¼ć=¼ğğI=₣œ¶œ¼ć₣İœĆı=Ûœ₣œÈ×¼ć=ÛœŽ˝œğ=›˝š„=˝¼ć¼œ¼ć=Ï²Ćı⁄=›²≠³œŞć⁄=˚¼ćœ=Ýıð‚›þ=₣œ∑
ƒœ²⁄=›˝š„=¼ğÈğ=Ï¼œ₣œ¼œ›Ž=˝¼ćÈ¼=›˝Ô¼œ=Ûœ³²œÈ×¼ć=›˛›∑ƒ=Ï×È¼⁄=ş›þÁ=˝−œ=¼ğÈþ=›˝I=˘=šœþœ¼ć=Ćıƒ„∆ğ=Ï¼ćÈ˛=ğœ¾ÐœĆı=¼œ=˝Ì’==
ŠœŠœ=Ûœ³²=π‘œÞ=¼aœŠœ=J=Ćþœİ=ş„¼¦þ×œ=ƒ„∆ğÈ¼œÝÂ=Û›½Èş=þ›w¼ć=˝È¼ć=¼š¼ć=˛œÈ²È˝¼ć=²œÈŽĆœğ=ÏŠ«§œŞć=¼×›ğ=ĆÈğ²=İĆÈ¼ć¼ć=˘È˝
¼œÈ¼ć=π‘œ∑i¼þÂÌ=˘˝=ƒ„∆Èğ⁄=Ûœ₣œÈ˝=×„Ó˛=˝È¼ć=¼ğÈğ²I=ÏÝœ₣³œÜœ=Ćıƒ„∆ğÐœ=¼ğÈþ=ÏˇÈğ=Ïþœ=›²ÈŽ=ĆœÈþĆı=ˇÈÜ=þ„Èğ›šğœ₣I=þœĆı=
₣œŞćœ=ğœÈˇ⁄=›²ÈŽ¼ć=È³aœþœ=›²ÈŽĆı=þ„Èğ=Ï½ğÈğ=Ï˝₣²=ğœÈˇ=¼ğ=Ïþœ’=₣œ²„ÈŞ¼ćĆı=×¼ć×=Ï²Ćı⁄=›İ¨˝È×¼ć=˚³¼ć=¾¼ćşœ=Ï²Ćı⁄=˘Ć
ı=³œÈŞćJ₣œ›¼ć=İ¨œ¼ć=˝Ì=ÏŞ=ĆÈ¼Õ=
æ=˝Ì=¼ğÈğ²’=³œÈŞć=₣œ›¼ć=›İ¨œ’=
ĆaÁœI=√øœ²=ÏĆÈş=ş„¼¦þ×œ=¼ğÈğ²=Ûœ₣¼ćœ=›²ÈŽ¼ćœ=˘Ćı=İëÐœ=¼œ›²ÈŞć›š⁄=π‘Ćı₣œ›¼ć=²ŞćI=³œÈŞć=₣œ›¼ć⁄=˛„¼=ÏšœÐÈ¼ğœŞć=˘₣²=˝È¼ć=³œÈ
Şć=₣œ¼ćÈþ=ĆÈ¼=ŞœÈþ=ÏšÈğÈ₣ÈŞćCÈğœ=Ûœ¼ć=ÝıÈð=×aœÜœÈþ=²œ=³œÈ¼ć⁄ 
›İ¨œŽˇÊĆı=ÏŞ=Ï˝¼ğ=³œÈŞć=₣œÈ¼ć=þœ=Ïþœ=²ŞćI=π‘È¼İ=³›¼›ƒ∏›þ˚=ÛœŁœþ=ĆœÈ²⁄=ş„¼¦þ×œÈ˝=ÏÝœ₣³œÜœ¼ć=²¼Á=₣œ∑ƒœ²¼ćœ=ÏŞ₣²=ƒ„∆
ğšœÜœ=˝³ğ=Ïþ₣²Ćı=Û˝≠Þ=ÛœŠ¼ćÞ=Û²Áp˚=Ï×È˛›š⁄=ÏŞ₣²=¹₣Â×œ¼ć=˝œÈš=˝œ˝³ğşœ=ˇ¦œÈ₣=Ï×È˛›šğœ₣=Û‹—þ=˘˝=×ÚİÁ⁄=˚˛œ
²˝œ¼ć=π‘œĆı₣œ›¼ć=ƒ„∆Èğ¼ć=ÏĆÝ=₣œ¶œ¼ć=›¼³„ğŠÑ=›¼ª…œşI=Ûœ₣œ¼ć=³„È¼ćœÈ²œ=šœp⁄=þœ¼ć=ˇ¦œÈ₣=›ˇÈŞć›šğœ₣=˘˝Ž²=¼œÝıÈğ¼ć=şÖœÈ²⁄=˛
¼¼ć=Ï³ÈŞć=›¼³„ğ=˘Èş=›²ÈŞć=Ïˇğ=˛œ›þ¼ć=˝È¼ć=þœ¼ć=¼œ›Ü⁄=×„³„È¼ć=Ï˛Èþ˚=Ćğ⁄=þœ¼ć³È¼ć=¼ğğœ₣I=Ïþœ₣œÈ×¼ć=ƒ„∆ğÐœ=Ï×˛œÈ¼=²œ’=
ğ›@þ=ÏĆÈş=¼ğğI=ˇaœÈŞć¼ć=Ćıƒ„∆ğ=J=˝ÌĆı=¼œ=Ï×˛È¼²’=þ„¼=Šğ„²⁄=Ûœ³›²=˘˝Ž²=›İ¨˝I=þœŞć=Ûœ₣œ¼ć=şœ¨PÊ=›İ¨C≠=J=Ï×È˛=
Şœ²=Ï˝₣²=π‘›þ˝Òğ=³›¼ćÈ¼Èİ=˝œŽ=˝›¼ć=Ûœ₣¼ćœ⁄ 
›¼³„ğÈ×¼ć=ƒ„∆ğ=Ł¼ćÐœ=³œ˝œI=˛œ›²˝Ðœ=₣œð˚=ÛœÈ˛I=þÈ¼=×„›Ð=Ł¼ć=¼ÜĆı=ŽÌÞÂ⁄=šœpÈ×¼ć=Šœ³=ÛœÈšI=›˝Å=Û›¾¼œ¼˝¼ćœ=Ýı×œşÌ²⁄=›¼
³„ğ=³œÈİ¼ć=ˇ¦œÈ₣¼ć=ÏšÈğ=›˝Å=¼r=ÏŠ«§œ=˝È¼ć˚=ƒ„∆ğŁ¼ć=şÔƒ∆œ¼ć=˝¼ćœ¼ć=ŽÈ²Á=˘˝³Şćşœ=Šaœ×œ=þ„ğÈþ=³œÈ¼ć›²⁄=ş×È¼ć¼ć=›ÝJÛœĆı=Û›
½ş=Ûœ¼ć=şœ¼=Ćı²şÈ³˝Ð¼ćÈ×¼ć=˘þ=×„ˇÂ₣=ˇ¦œ₣È×İ=ş√³È˝Â=Ï²˝²Ž¼ć=−œ˝¼œ¼ć=˝−œ=²Şć⁄=›İ¨˝È×¼ć=π‘¹œ²=ğ¨Á=ŠœĞ¼œş⁄=²œ₣=
˝œ=˚ŞćœÈ∑ƒ=˘˝¼œ¼ć=Ćœ›Ž¼ćœ=›×ÈŞć=þaœ¼ćœ=Şœ²=Ž›₣Èþ=Žğ=Ï×¼œ¼ć=ŽÈ²Á=›Ý³=›ÐÝı¼˚ÏŞćğ=Û³œÈ¼ćÐ¼ćÈ×¼ć=ÏþœŞćœŽ=˝¼ćÈþ⁄=þœ¼ć³È
¼ć=₣›ŽÂ₣Èþœ=˝îœİ=Ï²²⁄=›¼³„ğ=˘˝œ=›˝=˝¼ćÈ¼’=˘˝Ž²=›İ¨˝=ÛZğ=ş×şÁ=J=þaœÈ˝=›˝š„=¼ğœ=Ïþœ=Ûşó¼I=›₣›ÐÔ=Ûœ¼ć=şÔˇðÈ²=
ş×œ¼Áä⁄=þ¼„=›¼³„ğ=Ûœ₣œÈ˝=›²ÈŞć=ŞœŞć=þœ¼ć=ŽÌ›¼˝œƒ∏Èğ⁄=fiĆÌ²I=šœÜœ=šœÜœ=È˝₣²=ÏŞ²=³›¼ćÈ¼İ⁄=šœp¼ćœ=Šœ¼ć›×È˝=ï₣Á₣œ²⁄=›
¼³„ğÈ˝=Ï×È˛=þœÜœþœ›Ü=ŁÈ¼ć=Ûœ¼ć=×œ˚ŞćœŞć=þœ¼ćœ=¼Èş=³ÈÜ⁄=π‘Š}=˝ğÈ˝œğœĆğ⁄=şÁœ¼ć¼ćœ=Ï²Ćı=Ûœ³œþþ⁄=›¼³„ğÈ˝=¼ğğœ₣I=×„
˛œ²œ=₣œp=Ł¼ćI=þœ¼ć=˘˝=˛œ²œŞć=þœğœ=Ï×˚Şćœ=Ï˝²’ 
›¼Ğg=˝È|=›¼³„ğ=¼ğğI=ˇ¦œÈ₣¼ć=˘˝×ğ=İ›jÆİœğÌ=₣œ²„Ğ=Û›¹˝œ¼ć=›²ÈŞć=þœğœ=Ï₣È¼ć=›×ÈŞćÈš⁄=Šœ›¼=˚Ï×¼ć=˝œÈšĆı⁄=ŁÈ¼ć¼ć=₣È¹Á=ş
Áœ¼ć=Ýıa›˝=›×²=J=þœĆÈğ=¼„žÈ¼²⁄ 
ŁÈ¼ć¼ć=˘˝›Ð=Žœ²œğœ¼ć=³œôøœ=Ï˛œğœ=›šğ⁄=π‘œŞćœÖ˝œ¼ć=ŁÈ¼ć=Ýıa˝=›×ÈŞć=ÏŠœÈ˛=³Üğ=Ï₣ÈžÈþ=ˇaœ−œ=₣∑ƒ=˘˝˛œ²œ=Ýı²„²⁄=˝Ì=¼Áœ³œ¼ć
’=˘þ=¼Ü=Ýı²„²=Ï˝²’ 
æ=ˇ¦œÈ₣=ÛœŽ˝œğ=Û«§₣π‘Ć¼ć=ĆÈ¼ć˝ÚĞº²œ₣=Ûœ¼ć=Ï˝ĆışÈL=Ûá≈=₣_š¼=π‘œŞćĆı=ĆŞć⁄=˘Ćı=ŁÈ¼ć=˙=ýœÝış=Ýı²„²=ÏşĆı=π‘ÈŞćœŽÈ²=ƒ∏œŞćÌ¾œÈ
¼= 
‰þ›¼ć=˝¼ćœ=ĆÈŞćÈš⁄=›¼×Áœ×œÈ²¼ć=ÈŠÈŞć=Ć›¼ć²œ₣=ÛÈ²˝=Ž≠›¼ć=²Şć=›˝’=ÛœşÈğ=şÁœ¼ć=ˇ¦ÁÈ₣¼ć=³›¼ćÈ¼İ=˘˛²=Û²Á¼ć˝₣⁄=Ûœ₣¼ćœ=›İ
¨˝¼ćœ=ÏŞ²=ÏŠœ¼ć=×œÈŞć=¹¼ćœ=³ÈÜ›š⁄ 
˘₣²=Ćþœİ=›²≠×Á₣=›¼Ğg=₣œÈ²œ¾œ¼=şœ¼ćœ=Ï×Èİ¼ć=›İ¨œ¼¦þÌÈ×¼ć=›þÈğ=›þÈğ=¨Şć=˝È¼ć=›×È_š=ĆŞćÈþœ⁄=Ûœ₣œ¼ć=˘˝Ž²=Û²„¼ćœˇÌ=
³œð˝=Šœ˝›¼ć=˝È¼ć=rˇğÌ¼ć=˘˝Ðœ=ˇ¦œÈ₣⁄=þœ¼ć=²œ₣=ş„Ž²=¾^⁄=ş„ŽÈ²¼ć=¼œ›Ü=‰¼×Á¼œ›Ð⁄=Ïş˛œ²=È−È˝=˛„¼=ş˝œÈğ=şœĆıÈ˝Èğ=˝È¼
ć=Ï³aÍšœŞć=Ï¶İÈ²⁄=Ïş˛œ²=Ï−È˝=ÏÐ»²=ÏŠÈğ=İÁœ˚Üœ½„›ğ=Ï³aÍÈš=ÛœÈ¼ć˝Ðœ=ÏÐ»²=¹È¼ć=þœ¼ćÈ˝ª…¼ć=ğœĆıÈ²=þœ¼ć=˝₣Âƒ∏Èğ=Ï³aÍšŞć⁄=Ć
œŞćœ¼ć=ÏşÈ˝}œ›¼ć=ƒ„∆Èğ=Ïş=ğœĆı½=şœÈŞćÈâ¼ć=›ÐŠœ¼ć⁄=Ûþœ∑i=˝₣Â›²•=˘¼Ô=ş½ğ=›İ¨˝⁄=½aœ›˝=Ï×¼œ¼ć=Ï˝œ²˚=π‘¼ÞþœĆı=þœ¼ć=Ï²Ćı⁄
=‰¼×Á¼œ›ÐÈþ=þœ¼ć=şœÈ¼˝=¼œ›Ü⁄=¼œ›Ü¼ć=ş×şÁ¼ćœ=Ï¼›İ¼ć¾œˇ=¼Şćƒ∆=˚=Ûş„ƒ∏I=þœ¼ć=›²ÈŽ¼ć=ş∑iœ²=³ÈÜ=ƒ∏œ²ÌŞć=¾œğ=˘˝Ðœ=ƒ„∆Èğ⁄=˝
œÈŽĆı=‰¼×Á¼œ›Ð=Ï−È˝=³›¼ć›þ›×²=þœÈ˝=˝₣Âƒ∏œÈ²=ÏŞÈþ=ĆŞć⁄=Ï¾œ¼ć=şœÈÜ=Šœ¼ćÈÐ=¼œ›ÜÈþ=è≠=ĆŞć=þœ¼ć=þÊ³¼ćþœ⁄=π‘›þ¨ÞĆı=þœÈ˝
=Ł›Ü¼ć=˝aœŠœ¼ć=şÈL=³œôøœ=›×ÈŞć=ğÜœĆı=ŠœğœÈþ=ĆŞć⁄=˘Ćı¾œÈ¼=≠u=›²Óª…œÈş=×„ÈÐœ=ÏÐ»²=ÏŠÈ³=þœ¼ć³È¼ć=¼œş=Ï−È˝=Ï²È₣=Ş˛²=ÏĆaÈÐ



=ƒ„∆Èğ¼ć=Ï₣ÈÐ=¼ćœ∑ƒœ=¹È¼ć=þ˛²=ˇ¦œÈ₣=˘˝Ðœ=¼ÐˇœšþğœŞć=›˝š„=¼Á›jÆ=þœÈ˝=π‘ªΩ¼œÈ²=›¼u=˝È¼ć⁄=˘=ş¼=¼Á›jÆ¼ć=›İ¨œ=şÔƒÚ∆›þ¼ć=şÈ
L=Ï˝œ²˚=ÏŞœˇ=Ï²ĆıI=þÈ¼=ÛZğ=¼ćœŽ²Ì›þ¼ć=ƒ¬ÈŁœ›Ğþ=₣„≠›¼q⁄=Û¹Â›İ›¨þ=¼œ=Û›İ›¨þI=Š›ôøİ=Ï³¼ćÈ²œ=¼Şćş⁄=³¼ćÈ²=ğ„›L=Ûœ
¼ć=›ÐJİœÐÂI=³œÈŞć=¼ć¼œÈ¼ć¼ć=ş∑ƒœ=Š›Ð⁄=¼Ðˇœš=þğœŞć=˘˝Ðœ=¼aœÈİ¼ć=¼Ü=₣œŠœŞć=¼Èş=þœ¼ćœ=şœ¼ćœ¨ÞĆı=Ïğð„›ˇ›¼ć=˝È¼ć⁄=ƒ„∆ğ₣„˛Ì=˘∑ƒ=
ş„Ž²=¾^È×¼ć=þœ¼ćœ=−œ›₣ÈŞć=›ŽÈˇÁş=˝È¼ć=æ=›˝=₣œ¶œ¼ć=˘Èğ’=þœ¼ć³È¼ć=˝›êÈþ=¼aœ¹œ=Ł›Ü=Ï×È˛=¼ÈğI=ra⁄=ş₣Şć=₣ÈþœĆı=˘ÈşÈš⁄=
¾œÈğœ⁄=È¼ćœŽ=þœĆı=Ûœş¼œÕ 
¼ćœÈˇ=ĆœÜ›³›j=ŽXÈğ=ŞœŞć=ş„Ž²È×¼ćI=›²È×¼ć=¾œˇÁÈ˝=Ï×œÈĞI=þ¼„=Ćœ›ş₣„È˛=ÏŠÈŞć=−œÈ˝=₣„≠›¼¼È×¼ć=›×È˝⁄=˘¼ćœ=ƒ„∆Èğ¼ć=Ï˝Ýı=²Şć=›
˝Å=ÛœZ›ğ˝¾œÈ¼=¨₣þœİœğÌ=J=³„›ğİ=˘È×¼ć=Ï×œ∑ƒ⁄=₣œÈð=ŁœÈÐ=ˇ¦œÈ₣=ÏŞ=ˇÞÈ¹œğœĆıÈŞć=ĆþÁœ¼ć=˛¼¼ćÛœÈş=þœ¼ć=π‘¹œ²=Ć²²˝œ¼ćÌ
=˘¼ćœĆı=J=³È¼ć=ˇœ=ýœ˝œ=È×Şć⁄=þœĆı=›İ¨˝È×¼ć=˛¼¼ć×œ›¼ć=þœ¼ćœ=˝¼ćÈþĆı=³œÈ¼ć⁄=ş„Ž²È×¼ć=þœ¼ćœ=π‘œŞćĆı=ÏĆÈş=¼ÈğI=ÏİœÈ²œ=₣œ¶œ¼ćI=
₣²=›×ÈŞć=³Üœ¼œ⁄=˘˝×₣=½aœ›˝=Ï×¼œ=²œ⁄=¼„žÈğ’=₣È²=¼ćœ˛¼œI=˘Ćı=ˇ¦œ₣=Ï−È˝=˝aœ›Ü=˝aœ›Ü=Ðœ˝œ=È¼ćœŽˇœ¼ć=˝¼ćš⁄=
˘˝Ž²=¼„›ž=¼Èğ=Ï½Èğ›šğI=Ûœ³²œÈ×¼ć=Ðœ˝œ=Ï˝²=¼ğÈš²’=Ûœ₣œÈ×¼ć=₣œĆıÈ²=Ïþœ=ş¼ć˝œ¼ć=Ï×Şć⁄==
þœÈ×¼ć=˘˝Ž²=₣œŠœ=Ï−È˝=Ï²È₣=˘Èş=›İ¨È˝¼ć=²œÈ˝¼ć=ÝˇœŞć=þŽÂ²Ì=Ýıa›ŠÈŞć=¼Èğ›šğI=ÏŠœ³‚⁄=˘˝Ðœ˚=˝−œ=¼ğ¼œ=²œ⁄=Ðœ˝œ=ş¼ć
˝œÈ¼ć¼ć=›˝=Ïþœ₣œ¼ć=¼œ¼œ¼ć=ÏşÐœ=Ûœ₣¼ćœ=¼„žÈ¼œ⁄=Šœ˝›¼ć=˝¼ćÈþ=˘Èşš=Šœ˝›¼=˝¼ć¼œ⁄=¼Áş⁄=²ĆıÈğ=KKK 
˘˝Ð„=≠È˛=Ş„¼˝=›İ¨˝›Ð=¼Èğ›šğ=æ=²ĆıÈğ’=²ĆıÈğ=˝Ì’ 
æ=²ĆıÈğ=˙=³œ=×„ÈÐœ=Ï˛aœÜœ=˝È¼ć=Ï×¼⁄=›Š¼ć˝œÈğ¼ć=₣Èþœ⁄ 
ş¼œĆı=¼ğÈ¼²=˘ş¼=¼Á›þpÆ₣⁄=Ûœ›¼=þ˝Â=˝¼¼ć=²œ⁄=˝›Å=şœ¼ćœÈ×Èİ=›İ¨È¨Èp=˝þ¼ć˝₣=ÏŞ=₣œ∑ƒœ²Ì=ĆÈ_š=þœ¼ć=˛¼¼ć=¼ćœ˛œ=₣„›ƒ∆ğ
⁄=›İ¨˝È×¼ć=Û³₣œ²=˝¼ćœ=˘˛²=˘˝Ðœ=¼Áœ³˝=Ï¼ć˚ŞćœŽ⁄=²œ²œ¾œÈ¼=þœ¼ć=π‘˝œİ=ÏŠœÈ˛=¼ÈÜ⁄=ÏÐ»È²¼ć=˝œ₣¼ćœŞćI=˝Áœ›hÐÈ²I=¼œÈşI=Ï
²þœÈ×¼ć=¾œĞÈÞ=˝œ²=³œþÈğ=¼rþ¼ć=›İ¨˝=›¼×ÒĞÞ=Ï×›˛=J=Şœ¼ć=Ï˝œ²˚=π‘›þ¼œ×=Ï×›˛²œI=π‘_šá≈=ş₣−Â²Ćı=Ï×›˛=şœ¹œ¼ćÞþ⁄=Û−Š=
Ûœ₣œ¼ć=₣È²=³ÈÜ=˝þ=þÁœˇÌ=¼œ=¼¦þ=›İ¨˝›İ›¨˝œÈ×¼ć=›İ¨œ×œÈ²¼ć=Ûœ∑i›¼ć˝þœ=J=˝îœÈİ=˘¼Ô=˝îœÈİ¼ć=¼œĆıÈ¼ć⁄=ş„Ž²=¾^È×¼ć=₣È
þœ=›²•œ¼œ²=›İ¨˝È×¼ć=ÏŞ₣²=Û³₣œ²=˚=Û²œ×¼ć=şÈŞć=˝œŽ=˝¼ćÈþ=ĆŞć=Ïþ₣²Ćı=Û²Á¹¼ćÈ²¼ć=¼r=›İ¨È˝¼ć=²Ì¼ć¼=Ýı×Á₣=ş₣œÈŽ=ƒ¬Ì
˝Ú›þ=¼œ=ş√∫œ²=³œŞć=²œ⁄=˘₣²=˘˝Ž²=₣œ²„Ğ=¼àÌ³„È¼ć¼ć=˝œ²œ¼œ¼„⁄=Šœ˝›¼ć=Ï−È˝=Û¼ş¼ć=›²ÈŞć˚=›İ¨˝þœ=šœÈÜ²=›²⁄=þaœ¼ć=¼œ›Ü
¼ć=Û²›þ×ÒÈ¼ć¼ć=³›þþœ³ôøÌ¼ć=ş∑iœ²È×¼ć=Ï¼ćœŽ=¼œ›Ü=˘È²=³ÜœÈþ=¼Èş²⁄=þaœ¼ć=ƒ~Ì=Ûœ¼ć=ÏšÈğ=˘Èþ=›¼¼ćjÆ=Ć²⁄=þœĆı=³›þþœ³ôøÌ¼ć=
˝œÈšĆı=˘˝Ðœ=Ł¼ć=¾œÜœ=›²ÈŞćÈš²⁄=Ïş˛œÈ²Ćı=³Üœ²=˘¼Ô=ƒ¬³œÈ˝=Ï¼ćaÈ¹=₣œÈž=₣œÈž=¼œ›Ü=Şœ²=J=π‘›þÈ¼İÌ¼ćœ˚=şÈàĆ=˝È¼ć=þaœ¼ć=Ýı
ÈsİÁ=ş√³È˝Â=⁄=
Ûœ›₣=Û∑iþ=¾„ğÈþ=³œ›¼ć²œI=¼¼ćÔ=˝ÚþW=Ï¼œ¹=˝›¼ćI=Žœ²œ=ÛŽœ²œ=˝þ=›İ¨œ¼¦þÌÈ×¼ć=˝−œ=Ï¾È¼⁄=˘₣²=×„³aœŠŽ²È˝=›Š›²=Şaœ¼ćœ=Ï
ğ˛œ³Üœ=Ïİ˛œ²=³−›İèÈ×¼ćI=Ć›¼ćŽ²=¼›∑ƒÈþ=›˝Ô¼œ=Ûœ›×¼œşÌÈ×¼ć=ˇ¦œÈ₣⁄=Ï˝œ²˚=Ýı³˝¼ćÞ=È²ĆıI=˝îœİ≠₣=Ï²ĆıI=›˝Å=Ýı×Á₣=ÛœÈ
šI=×¼ć×=ÛœÈšI=ÛœÈš=ƒ¬πΩ⁄=Û∑iþ=Šœ¼ćŽ²=₣„ş›ğ₣=Ş„¼˝È˝=Žœ›²=ŞÔœ¼ćœ=Ï₣Íğ¼œ×Ì=Ï₣œôøœÈ×¼ć=˛ã¼ć=Ï−È˝=¹È₣Â¼ć=³œð=²œJ=›²ÈŞć=Ûœ
¹„›²˝=›İ¨œ¼ć=Ş„›jÆ¼œÈ×¼ć=›×È˝=Ðœ²Èš²=ƒ¬Jş√ñ×œŞćÌ=Ş„¼˝È×¼ć⁄=²ş¼ćÊˇÈ\¼ć=Ûœ›√¬Şćœ=Ï¼ˇ₣È˝=Žœ›²I=›Ş›²=þaœ¼ć=Ûà¼ć=₣ĆÈğ=ş
œ¼ćœ=×„³„¼ć=³œð=Ï×²=Û∑iÓ³„¼ć¼œ›ş²Ì=₣„ş›ğ₣=þÝı=›žÈ×¼ć=˘¼Ô=₣È²=³ÈÜ=fi³×=π‘œ₣œ›Þ˝=₣İœĆıÈ˝⁄=þaœ¼ć=˝−œ=Ûœğœ×œ=˝È¼ć=¼ğ¼œ
¼ć=₣Èþœ⁄=
₣œ²„Ğ›Ð=˘˛²=Ûœ¼ć=È¼aÈŠ=Ï²Ćı=›˝Å=şœ¼ćœŽÌ¼²=¾œ›¼=ÛœõŞÂ¾œÈ¼=Ï¼aÈŠ=›šÈğ²I=Şœ=˛„¼=˝₣=₣œ²„ŞĆı=³œÈ¼ć⁄=ş¼ÈŠÈŞć=¼Ü=˝−œI=˝œ
¼ćœ¼ć=ş√³È˝Â=fi³×=¼œ¼„¼ć=Ï˝œ²˚=Û›¾ÈŞœˇ=›šğ²œ⁄=ŽÈá∫›šÈğ²=π‘œ₣œ›Þ˝=¼ÔÈİI=˘˝=Û²œ₣œ=ˇ¦œÈ₣⁄=Ïş˛œÈ²=›İ¨œ¼ć=›¼›˝¼ć²=Ï
þ₣²=›šğ=²œ⁄=›²þœ∑i=›²Žƒ¬=Ï₣¹œŞć=³œİ=˝È¼ć›šÈğ²=₣Áœ›Ð»˝⁄=ˇ¦œ₣Á=ŞœpœI=¼œÝığ=ˇœ²I=½›˝›¼ć=þjt=˘Ćı=şÈ¼=Ï²İœ=›šğ⁄=×œ›¼ćÈ×
Á¼ć=˝œ¼ćÈÞ=₣Áœ›Ð»È˝¼ć=³¼ć=˝ÈğÈŽ=³ÜÈþ=³œ²›²⁄=˘˝Ž²=₣„≠›¼¼¼ć=Û²„ˇ¦ÈĆ=Ï³ÈŞć›šÈğ²=π‘œ−›₣˝=›İ¨œÈ˝¼ć=şœ₣œ²Á=Šœ˝›¼ć⁄=Ïþ
₣²=Ï˝²˚=þÜ=Ýı_Šœİœ=›šğ=²œ⁄=şœ¹œ¼ćÞ=ŁÈ¼ć=›¼ÈŞć=˝È¼ć›šÈğ²I=ÏˇœÐœ=Šœ¼ćJ³aœŠ=ş∑iœ²=ĆÈŞć›šğ⁄=›þ²=ÏšÈğ=×„Ćı=Ï₣ÈŞć⁄=×„˛œ²œ=
˛ÜJšœ˚Şćœ=Ï₣ÈÐ=Ł¼ćI=˘˝Ð„=¼œ¼ćœàœI=ÝıÈðœ²=J=şœ₣È²=Û¼œ›¼ćþ=˘˝=²×Ì⁄=ˇ¦œÈ₣¼ć=³œðİœğœŞć=şœ₣œ²Á=Ï¼þÈ²=›İ¨œ˝þœ¼ć=¼¦þ⁄=ş
√∫œ²=π‘›þ•œ=›˝š„Ćı=Ï²Ćı=J=ş¼œĆı=¼ğÈþ=ÏˇÈğ=˝≠ÞœĆı=˝¼ćþ⁄=›˝Å=×„¼ć∑i=›šğ=þaœ¼ć=³œðƒ³ÚĆœ⁄=¼ÜÈšÈğ=×ÒÈ¼ć¼ć=İĆÈ¼ć=›ˇÈŞć=˝Èğ
ÈŽ=³Üþ⁄=þœ¼ć=¼Ćı³p=³ÈÜ=ÛœĆıK=˘K=³œİ=˝³Èğ²=π‘œĆıÈ¾ÈÐ=J=Ïšœ^=ˇ¦œÈ₣=˘˝Ð„=ŠœZğÁ=ŁÐğ⁄=˘˝Ćı¾œÈ¼=›¼K=˘K=³œİ=˝³Èğ=
ÛÈ²È˝=²ÈÜŠÈÜ=¼şğ⁄=›š›¼ć³×=₣œ¶œÈ¼ć¼ć=þÈ¼=Ïþœ=˘Èğ₣=ÛœÈš⁄=ÏšœÐ˛œÐ=İœ∑i=₣„˛ÈŠœ¼ćœ=₣œ²„ĞÐœ¼ć=₣È¹Á=˘þÐœ=ÏŽ×=ÛœÈš=Ï˝
Ýı=Žœ²þ=²œ⁄=
fi³×J¼ć=Ï²İœ=›šğ=›˝Å=Û²Á=˝œÈŽ=J=ÏŞÐœ=¼Ü=˘˝Ðœ=Ï˝Ýı=Žœ²þ=²œ⁄=₣œÈð=₣œÈð=Ï˝œ−œŞć=ÏŞ²=ŠÈğ=ÏŞÈþ²⁄=ÏğœÈ˝=¾œ¼þ=Ł„¼ć
²¼œĆı=J=ŁÈ¼ć=₣²=ÏÐÈ˝²œ⁄=ÛœşÈğ=ŠÈğ=ÏŞÈþ²=ˇĆÌ²=ş¼=ˇaœÈŞć=½›˝¼ćÈ×¼ć=şL=˝¼ćÈþ⁄=½›˝›¼ćþi~=˛„¼=Ïˇœ³²=şœ¹²œ=J=þaœ¼ćœ=˝œ
ÝıÈ˝=›˝š„==
æ=
æ=
Žœ²œ²=²œ⁄=×È₣¼ć=˝œÈŽ=›²›¼«§=Ï−È˝=₣œÈž=₣œÈž=›Ž›˝¼ć=Ï×²⁄=Ûœoœþœ¼ć=˘È˝¼œÈ¼ć=Ï¾þÈ¼ć=›ˇÈŞć=þaœÈ×¼ć=Ø½aœ²œ∞=ĆÈŞć=ÏŞÈþ=ĆŞć=



˘¼Ô=ÏşĆı=½œ²œ=Û¼ƒ∏œŞć=ƒ∏œŞćÌ=Û¼ƒ∏œ²=¼œ=Ø¼aœ˝œJĆı∞=þaœÈ×¼ć=ğ¨Á⁄=fi³×=þaœÈ×¼ć=şÈL=Ï−È˝I=³×Èş¼œ=˝È¼ćI=²œ²œ¾œÈ¼=Ûœƒ∏œ¾œŽ
²=Ć²⁄=þaœÈ×¼ć=˝œš=Ï−È˝I=˘˝Ðœ=Žœ¼‚×œ=˛œþœŞć=›ğÈ˛=›²Èþ=−œÈ˝²=²œ²œ=½›˝›¼ć=ˇœ²=J=¼„Èž=Ï²²=ˇÒýČ=₣₣Âœ−Â⁄=˘›×È˝=ˇ¦œÈ₣=þaœ¼ć
=ÏşĆı=˘˝Ćı=³›¼ćŠŞć=J=›š›¼ć³×=₣œ¶œ¼ć⁄=ÏğœÈ˝=¼ÈğI=₣œ²„ĞÐœ¼ć=Ćğ=Ł„¼ć²=¼œĆı=Ûœ¼ć=¼ĆıÈŞć¼ć=Ï²İœ⁄=¼ÜÈšÈğ=›¼K=˘K=³œİ=˝È¼ć=Šœ
˝›¼ć=˝¼ćÈþ=ŠÈğ=Ïˇğ⁄=fi³×=›˝š„=Ï²œÐ³p=ÏŽœˇœÜ=˝È¼ć=¼Ćı=ÏŁaÈÐ=Ćışğœ›¼=Ćı›þĆœÈş=˘₣K=˘K=³œİ=˝È¼ć=ÏˇÈğ²=π‘œĆıÈ¾ÈÐ⁄=ş
¼œĆı=¼ğğI=₣œşŠœ¼ć=˘¼œ¼ć=ş×È¼ć=›ˇÈŞć=›ÝK=ÛœĆı=Û›½Èş=Žœ²œ˚⁄=˘þ=Wœ²Ì=³›}þ=þ„›₣I=Ïþœ₣œ¼ć=›˝=˙=ˇœšþğœŞć=¼Èş=π‘œĆı₣œ›¼ć
=₣œ¶œ›¼ć=˝¼ćœ=ŠÈğ’=þ„›₣=ĆœĆıƒ„∆Èğ=ĆœşÈþ=ĆœşÈþ=˝œŽ=³œÈ¼⁄=fi³×=›₣›Ð›₣›Ð=ĆœÈş²⁄=¼ğÈþ=³œÈ¼ć²=²œ=ÈŞ=½›˝›¼ćþÈjt¼ć=×„ğÂ¾=
³¼ćİ₣›Þ=þÔœ¼ć=×˛Èğ=J=Ûœ¼ć=˝þ=ˇœ²⁄==
˘Ćı=ˇœÈ²¼ć=şÒÈpĆı=fi³×=π‘œ₣œ›ÞÈ˝=¼ć=şÈL=Ûœ₣œ¼ć=Ûœğœ³=Ïİ˚Üœþğœ¼ć=Û√¬„¼œŠÌ¼ć=Ï₣ğœŞć⁄=Û√¬„¼œŠÌÈþ=¼Ú›«§=ĆÈ¼Ćı⁄=şœ¼ćœ›×²=Ýı
ğž¼ć²=ŽÈğ¼ć=³¼ć=›¼È˝Èğ¼ć=›×È˝=Ûœ˝œİ=şÈ¼=˘˝Ð„=¹È¼ćÈšI=þ˛²=Ï³aÍšğœ₣=¼ćœ²œ¼à=Ï³›¼ćÈŞć=Èİ˚ÜœþğœŞć=ÛœĆœ×=½›˝È¼ć¼ć=
şœ¹²³ÌÈð⁄=˘Ćı=Ïİ˚ÜœþğœI=þœĆı=²œ²œ=¼ÈˇÂ¼ć=¼œÝığ=½›˝¼ć¼ćœ=ÛœÈş²⁄=¼œÔğœÈ×İ=Ï−È˝˚=¼ÝÁœ¼ć=Ï³›¼ćÈŞć=ŠÈğ=ÛœÈş²=Ýı×œşÌ²
=şœ¹˝¼ćœI=þaœÈ×¼ć=Ï˝²˚=³œİÈ³œÐ=›¾şœ=ğœÈˇ²œ=J=˝È|¼ć=ˇœ²Ćı=þaœÈ×¼ć=³œ¼ćœ›²¼ć=˝›Ü⁄=Ø½›˝¼ćÈ×¼ć=Ûœş¼ć=Ûœ¼ć=þœÈþ=›š›¼ć³×=
₣œ¶œ¼ć=−œ˝È¼²=²œ=þœĆı=›˝=ĆŞć’∞=¼ğÈğ²=˘˝Ž²=ÝıÈ×ÁœjÆœI=Ø˘Èş=³ÜÈ¼²=şÈÖÁ¼ć=₣È¹Á⁄=ş√¬Êş¼ćĆı=ÛœÈş²⁄=ŽœÈ²²=ÏŞ=ˇœ²=è
≠=ĆÈ¼=¼ćœþ=ÛœÐÐœ=Ï−È˝=ÏŠœ³¼ć=¼ćœþ⁄∞=ÝıÈ×ÁœjÆœ¼ć=˝È|=şò₣=¾¼ćœ=¾›LÈþ=Ûœ¼ć˚=Žœ²œ=Ïˇğ=fi³×=˛„¼=ĆaœÐÈþ=³œÈ¼ć²⁄=½›˝›¼ć
=ˇœÈ²¼ć=Ï˛aœÈŽ=ş¼=˝aœĆœ=˝aœĆœ=ˇaœÈŞćˇÈ\=ÏŁœÈ¼ć²⁄=ÛœõŞÂ=ÏŞI=˘þ›×²=˘þ=¼œÝığ=½›˝È¼ć¼ć=şL=˝È¼ć˚=è¹„=fi³×¼œ¼„¼ć=¼aœ›İ=è
È²›šI=ÏŠœÈ˛=Ï×›˛›²⁄=˝œ¼ćÞ=Ýı›²=Ïþœ=Ï₣ğœ₣_šÈ¼=¼Ü=˘˝Ðœ=Şœ²=²œI=˛„¼=¾ÌÜ=¼a=Ï˝œğœĆğ=Ïş˛œÈ²⁄=›˝Å=˘˝Ž²=¼Èğ›šÈğ
²I=ÛœĆœ×=½›˝È¼ć¼ć=−œÈ²=Û√¬„¼œŠÌÈþ=›þ›²=ŞœÈ¼²Ćı=J=›şu³Ìð=¼Èğ=˝−œ⁄=
ş›þÁĆı=Ïş˛œÈ²=Ï×˛œ=›₣ğğ⁄=›¼²Şć²ƒ¯=ÛœŠ¼ćÞI=˛„¼=ğœŽ„˝I=₣„˛ÈŠœ¼ćœ⁄=₣¹Á¼ćœÈþ=ˇœÈ²¼ć=ÛœşÈ¼ć¼ć¼ć=˘˝³œÈİ=¼Èş=˘˝Ðœ=˛œþœ=˛„
Èğ=ŠÈÐÂ¼ć=ÛœÈğœ=Ï½Èğ=ˇœ²=Ï₣ğœ›_šÈğ²=Ï¼œ¹ĆŞć⁄=ÛœÈˇĆı=Ûœğœ³=ĆÈŞć›šğ=şÈÖÁÈ¼ğœI=þœĆı=ş¼ćÈþ=ş¼ćÈþ=þaœ¼ć=³œÈİ=˘Èş=¼È
ş=¼ğğœ₣I=ÏŞ=ˇœ²Ðœ=ĆÈ_š=ÏşĆıÐœ=˛œþœŞć=ÛœÈš=›˝²œ=Ï×˛Èš²=Ïþœ’=
ĆaÁœI=ş›ð˝=¼ÈğÈš²I=þœ›¼ć½ÈŠœÈ˛=Ûœ₣œ¼ć=›×È˝=ÈŠÈŞć=fi³×=¼ğÈğ²I=˘Jˇœ²œ=Žœğœğ„›sÈ²¼ćI=ş¼œĆı=¼Èğ=Žœğœğœ⁄=²œ₣=èÈ²Èš
²’=
æ=²œ⁄=Ï˝œ−œ˝œ¼ć=₣œ²„Ğ’=˘›×˝˝œ¼ć’=
æ=²œ=²œI=³Ò¼¼œÔğœ¼ć⁄=₣Şć₣²›şÔ=Ï²pÈ˝œ²œŞć=ÛÈ²˝=¼Ü=¼Ü=₣„ş›ğ₣=şœ¹˝I=³Ì¼ć=½›˝¼ć=Ûœ›ğ=ÛœÝı›ğŞćœ=ŽÈá∫Èš²⁄=þaœÈ×¼ć=₣È¹Á=
˘˝Ž²=₣Ćœ²=˘Ćı=Žœğœğ=˛aœ⁄=˚Ï×Èİ=›þ²=˛È}=Ï¼›¼ćÈŞćÈš=ØŽœğœğ=ˇÌ›þ˝œ∞⁄=şÔˇ¦Ć=˝¼ćœ=˝›ð²⁄=˛¼¼ć=Ï³ÈŞć›šğœ₣=ÛœĆœÈ×¼ć=Ï
₣ğœŞć=˘¼œ¼ć=˚³œÈ¼ć¼ć=˘˝Ž²=¼Ü=ˇœĆ˝=ÛœşÈ¼²⁄=›þ›²Ćı=˘˛²=ˇœĆıÈš²=ŽœğœÈğ¼ć=ˇœ²⁄=Ï×˛›š=ˇœ²Ðœ=Ûœ₣œ¼ć=ÛœÈš⁄=˘Jˇœ²
Ðœ=Ï³ÈŞć›šğœ₣=˝›¼ć₣³„È¼ć¼ć=˝œÈš=Èˇœ¼ćÜœLœ=ˇaœÈŞć=Ï₣œşÈğ₣=½›˝È¼ć¼ć=˝œš=Ï−È˝=J=˚³œ¼ć=Ï−È˝=›İÈ˛=˘Èş›šğ⁄=
˘¼ć³È¼ć=fi³×=₣œ¶œÈ¼ć¼ć=şÈL=Ûœğœ³=Ž₣Èþ=Ï×›¼ć=ĆŞć›²⁄=³È¼ć¼ć=›×²=ş˝œÈğ=₣„›Ü=Ï˛Èþ=Ï˛Èþ=ÛÈ²˝=˝−œ=Ćğ⁄=şˇÈ¼Â=şœĆıÝ=¼
Áœˇ=˛„Èğ=Ï×˛œÈğ²=þaœ¼ć=Û₣ÒğÁ=şZŞć=J=˝þ=ÏŞ=ˇœ²⁄=³œÈİ=³œÈİ=þœ¼ć=¾œĞÁ=Ïğ˛œ⁄=˚C›ğ=½›˝›¼ć=¼Áœ×œ⁄=¼ğğœ₣I=Ûœ₣œÈ˝=Ï×È
¼²’=ÏŠœÈ˛₣„È˛=Ï˝Íþ„È˝¼ć=Ćœ›ş=Ï˛Èğ=Ïˇğ⁄=¼ğÈğ²I=ÐÁœ²ÐœğœÈş¼ć=ˇ®=ŽœÈ²²=Ïþœ’=Ûœ³²œ¼ć=×İœ=ĆÈ¼=ÏşĆı¼ć˝₣⁄=ˇœ²=Ûœ¼ć=
ˇœ²I=›˝Å=›˝_š„=¼„žÈþ=³œ¼ćÈ¼²=²œ⁄=½›˝›¼ć=ˇœ²=›˝=ÏşœŽœ’=Ýışğœ›₣=þjt=ŽœÈ²²’=₣œ¼ć½›þ=şœ¹²œ=Ï¼œÈž²’=ğœJ₣œ˝œ²=ŽœÈ²
²’=
æ=²œI=¾œşœ=¾œşœ=Žœ›²⁄=
æ=½›˝›¼ć=þÈi~=¼œşœ=¾œşœ=¼Èğ=›˝š„=Ï²Ćı⁄=˘È˝¼œÈ¼ć=Ý„¼ŽÈğ=Ûþğ=žaœ³⁄=Ûœ›₣=ˇþ=˝„›Ü=¼šÈ¼ćĆı=−œĆı=³œĆı›²⁄=›İ¨œ=›˝=Ûþ=È
şœŽœ’=›İ¨˝=³œ˚Şćœ=˘¼ć˝=¼ć˝₣=¾œÈˇÁ=¼ğÈþ=³œÈ¼ć²⁄=
ˇ¦œÈ₣¼ć=π‘œĆı₣œ›¼ć=›İ¨È˝¼ć=şœ₣È²=ÛÈ¹œ¼×²=˘˝Ž²=˘₣K=˘I=›³K=˘ĆıŠK=›Ý⁄ 
³œð˝I=›İ¨œşÔpÆœ∑i=¼ÈğĆı=›˝²œ=Ï˝=ŽœÈ²I=˘Ćı=Ïğ˛œÐœ=¼a=Ïˇœ₣¼ćœ₣„È˛œ=ĆÈŞć=ŞœÈ_šI=þœĆı=˘˝Ð„=Ćœğ‚˝œ=˝›¼ć⁄=π‘œŞć=³aŞć›pİ=¼
š¼ć=¹È¼ć=˝ÈğÈŽ=₣œ¶œ›¼ć=˝È¼ć=ÏŞ₣²=ÛœõŞÂ=ş¼=Û›¾Wþœ=ĆÈŞćÈš=Ïþ₣²Ćı=èÈ²›š˚=ÛÈ²˝⁄=π‘−È₣=˚˛œÈ²=Ïİœ²œ=×„ÈÐœ=ŁÐ²œ=¼›
ğ⁄=π‘−₣Ðœ=Ûœ₣œÈ˝=¼Èğ›šÈğ²=˘˝Ž²=›İ¨˝⁄=Û¼İÁ=›¼ª…›¼×ÁœğÈŞć¼ć=›İ¨˝⁄=ˇÈ®¼ć=₣Èþœ=˝È¼ć=¼›ğ⁄= 
π‘₣È−İ=₣œá≈œ=˘˝Ž²=›ðÈ˝×œ¼ć⁄=˝ğ˝œþœ¼ć=ÏšœÐ₣œÈ³¼ć=Ýı}œ›ƒ§∂Èþ=şœπøœĆıÈŞć¼ć=˝œŽ=˝È¼ć=þÔœ¼ć=ĆœÈþ=˛›Ü⁄=Ćı\›²Şćœ¼ćÈ×¼ć=Ł„Ğ=›×
ÈŞć=ş¼ć˝œ›¼ć=˝œŽ=³œ˚Şćœ=þœ¼ć=›wþÌŞć=¹œ³⁄=›¼×„ÁÊ=³ĞÂ×‚=şœ¼ćœÈ×Èİ=›¼∑ƒÚþ=ĆÈ_š=þœĆı=ˇ¦œÈ₣=ˇÈ\=Ðœ²œ=ĆÈ_š=ğœĆı²⁄=þœÈþ=²œ²œ=˛
„ŠÈ¼ćœ=˝ğ˝êœ=ğœÈˇ⁄=Ï˝¼ćœ›²I=ÛÁœ˝œÝı²œÐş=˝îœ˝Â=˚=şœ¼=ÛÁœ›şşŠÁœhÐ=Ćı›\›²ŞćœÈ×¼ć=şÈL=¼˛¼ćœ=˝È¼ć=π‘₣È−İ=˘¼œ¼ć=³œ˛œ=Ï₣È
ğ=Ï×Şć⁄=Û›½ş=Ï˛œÈğI=ş„fi=˝²Áœ=¼ćœÈ˛=›¼ćÈş³İÈ²I=˝₣›³ÝıÐœ¼ć=¼şœŞćI=ðœ}œ=Ł¼ć=¼œ²œŞć=›˝š„=×œğœğ=˚=₣∑ƒœ²=Ï³œÈĞ⁄=Ûşó¼=×„
ÓşœĆşÌ=˘¼Ô=›²›¼Â˝œ¼ć=¼ć˝È₣¼ć=ÛşÊ=¼Èğ=þœ¼ć=¼Á¼şœ=¼ć₣¼ć›₣ÈŞć=˚Ïð⁄=˘Ðœ=Ïþœ=˘˛²=ş¼œĆı=ŽœÈ²²=ÏŞI=˝ğ˝œþœ=Şþ=ˇœÈŞć=ˇþ
È¼ć=¼œÜÈšI=þþĆı=¼œÜÈš=½ÈÜI=×œğœğI=₣∑ƒœ²I=˝œÐ₣œ›²=˛œ¼œ¼ć=›ðÈ˝×œ¼ć⁄=þœÈ×¼ć=þœÈğ=›²ÈŽ¼ć=ğŞćÈ˝=Ï¼aÈ¹=Ćœ˚Üœ¼ć=Ł„Ğ„›Ü¼ć=ş∑
iœ²=π‘₣È−İ=π‘−È₣=İœğ›˝ŞćœŞć=˘˝Ðœ=¼œ›Ü=˝È¼ć=˘¼Ô=×„ÈÐœ=ˇœ›Ü⁄=˘˝Ðœ=ˇœ›Ü=Ýı›\›²Şćœ¼ćÈ×¼ć=˚=þœÈ×¼ć=¼ÝıÈ×¼ć=³›¼ćÈĞ¼œŞć=şœ



¼ćœ›×²=˚=şÈÖÁŞć=›²ÈŞćœ›Žþ=−œÈ˝⁄=›¼ğ=³œİ=˚=Ï³È₣hÐ=Ûş„›¼È¹=ĆŞć=²œ⁄=Ï˝œ√³œ²Ì=¼Ü=ĆÈþ=−œÈ˝⁄=ÏŞœ¹³„¼ć=³œÈ˝Â=ÛœÈ¼ć˝Ðœ=¼
Ü=½ÁœÐ=›˝È²=π‘₣È−İ=₣œá≈œ=˝ÁœğÈ˝›şŞćœ²=¼È²=Şœ²⁄=˝îœ¼=˝œğŠœ¼ćI=Ï¼ćœÐœ›¼ćŞćœ²=˚=Ûœş¼=¼œÈ²=Û¾Á∑ƒ=ĆÈŞć=³ÈÜ²⁄=π‘₣È−Èİ¼ć=
˘˝›ÐĆı=˝²Áœ=J=ş„Šàœ²œ⁄=ˇ›ÜÈŞć=ˇ›ÜÈŞć=Ćœ˚Üœ=ˇœğÂş=Ï−È˝=ˇ¦œŽ„ÈŞćÐ=ĆÈŞć›šğ⁄=˘¼ć³È¼ć=Ûœ₣œ¼ć=¼Ö„=şþÁ¼¦þJ¼ć=˝œÈš=π‘œĆıÈ¾È
Ð=˘₣K=˘J¼ć=þœ›ğ₣=›²Èþ=−œÈ˝⁄=þ˛²˚=π‘ĆıÈ¾Ð=›ÐÝıİÁ›²¼ć=˚³¼ć=³œ¼›ğÈ˝¼ć=›¼Ğ×Ú›«§=³ÈÜ›²⁄=şþÁ¼¦þ=≥²œ₣Ðœ=¼×Èğ=›×ÈŞćÈšµ=
Ï˝²˚=˘˝œÐ=›¼ª…›¼×ÁœğÈŞć=³ÜœŞćI=¼œÔğœ=Û¹Áœ³˝I=¼œŽœÈ¼ć=›ÐÝıÐ¼ć=›ĆşœÈ¼=›²¾Â¼ćÈŞœˇÁ⁄=þœ¼ć=˝œÈš=Ûˇœ=¼ˇœ¼ćœ=³ÈÜ=π‘œĆıÈ¾È
Ð=›π‘K=›ğ=³œİ= 
˝È¼ćI=þœ¼ć³È¼ć=½œĆı²œğ=˘₣K=˘⁄=şþÁ¼¦þJ¼ć=Ï²œÐş‚=˝−œ=¼ÈğI=þœĆı=þœ¼ć=˝œÈš=³Üœ=₣œÈ²=›ş˚¼ć=şœ˝Èşş⁄=π‘₣È−ş=₣œá≈œ¼ć=ÛÁœ₣
¼œşœÝ¼ć=şþÁ¼¦þÈ˝=þœ¼ć=›¼ŽŞćˇÜ=˝Èğœ›²¼ć=½îÁœÐ=Ï−È˝=þ„Èğ=ÛœÈ²=ÏŞœ¹³„¼ć=³œÈ˝Â=J=Ï³aÍÈš˚=Ï×Şć⁄=Š˝ŠÈ˝=Ï²œÈÐ=³„È¼ćœ=×„∞Ćœ
Žœ¼ć=Ðœ˝œ=Ï¼þ²=ÏğÈþ=þœ¼ć=Ï˝²˚=›×²=›×ˇ×œ›¼ć=ĆŞć›²⁄=
¸=Ûœ˛Áœ²=þœ¼ć=π‘þÁœ›İþ=³È−Ćı=˘ÈˇœÈþ=−œÈ˝I=Û−ÂœÊ=ş„Šàœ=π‘œĆıÈ¾ÈÐ=˘₣K=˘=³œİ=˝È¼ć=ŞœŞć⁄=›˝Å=þœ¼ć=¼œĆı=ŽœÈˇ=Ý=?È¼ćÐ=Ć
È¼⁄=þœ¼ć=¼œ›ğ=π‘₣È−İ=₣œá≈œ¼ć=³È¨=Ûşœ¹Á=¼Èğ=›˝š„=Ï²Ćı=J=þœĆı=ş¼ćœş›¼ć=˘˝›×²=¼ćœÈþ=Ï²₣∑iá≈=˝È¼ć=şþÁ¼¦þÈ˝=π‘∑ƒœ¼Ðœ=Ï×²
⁄=şþÁ=›şÝıÈ¼ć=˚Èð⁄=ØÝK=ş„Šà²œ=₣œá≈œ∞=Ïğ˛œ=˘˝Ðœ=˝›ğÈþ=Ï²₣ÈπøÐ=þœ¼ć=›¼È¼˝È˝=žaœ›˝=Ï×Şć⁄=₣²=¼Èğ=˘=Ûşó¼=˘=Ûşó¼⁄=›
Ý²œ¼ćÐœ=₣œ›Ð=ĆŞć=J=ĆœŽœ¼ć=³Zœİ=Ðœ˝œI=ŠœĆı=›˝=˘˝=ğœ˛=³œ˚Şćœ=Ï˝aÈŠ=ŞœŞć⁄=Ïş=¾ÈŞć=³œ›ğÈŞć=ÛœÈş=³œ›ğÈŞć=ÛœÈş=J=˝Ì=ş¼Â²œ
İI=π‘₣È−İ=₣œá≈œ¼ć=˝¼ćğœ¼ć=−œ¼œ=²œÐ¼™„=Ûœ¼ć=π‘È₣œÐœÈ¼ć¼ć=ŽˇÊ=Ï−È˝=şÈ¼ć=˘¼œÈ¼ć=›³K=˘ĆıŠK=›Ý=³œÜÈþ=ŠœŞć’=
˘˝=şäœĆ=³È¼ć=Ûœ¼œ¼ć=›Ý²œ¼ć=˘¼Ô=₣œá≈œJ¼ć=şˇ¼Â=ÏŁœĞÞœ=æ=₣œ¶œ¼ć₣İœĆıI=¼Á¼ƒ∏œ=ĆÈŞć=ÏˇÈš⁄=Û₣Ò˝=ĆıÝı›²¾œ›şÂ›Ð¼ć=Ïğ˝Šœ¼ćœÈ¼ć
¼ć=Ï¼˝œ¼ć=ÏšÈğÐœÈ˝=Ûœ₣œ¼ć=Ï˝œ√³œ›²Èþ=›²ÈŞć=›²›_š=J=¼„žÈğ²=›˝š„’=˙=Ïğ˝Šœ¼ćœ¼ć=ş„Šàœ¼ć=›−›şşÐœ=›ğÈ˛=Ý?È¼ćÐ=³œĆıÈŞć=Ï
×È¼²⁄=Ûœ³²œ¼ć=şþþœ=›²ÈŞć=Ûœ³›²=−œ˝„²⁄==
˘=˝œ›Ć²Ì¼ć=³›¼ćÞœ₣=Û¼şÁ=Ï¼İ=ƒ¬›∑ƒ˝¼ć=J=˝œ¼ćÞ=ş„Šà²œ¼ć=Ý?È¼ćÈÐ¼ć=ƒ¬πΩ=Û›ŠÈ¼ć=Ï½ÈÐ=ŞœŞć=˘¼Ô=π‘₣È−ş=Ï₣œÐœ=Ðœ˝œ=›×ÈŞć=˘˝
Ž²=˘²K=Ûœ¼ćK=ÛœĆı=›˝È²=þœ¼ć=ŁÈÜ=˝²ÁœÈ˝=ž„›ğÈŞć=Ï×²⁄=˙=Û¹Áœ³˝=³„Èp¼ć=Ï¼˝œ¼ćn=ÏŁœÈŠ²œ=˘Ćı=Şœ=Ð»œÈŽ›Ý⁄==
›˝Å=Ý?È¼ćÐ=ÏŽœˇœÜ=˝¼ćœ=ÏŞ=˘˛²=Wœ²ğœÈ¾¼ć=ÏŠÈŞć=Û²Á=¹œàœŞć=Ž≠›¼ć=þœ¼ć=˘˝›Ð=ş„à¼ć=Ýı³œ˛Áœ²=Ûœ₣œÈ˝=¼Èğ›šÈğ²=şĆ
˝₣ÂÌ=Û›{İ=¼ćœŞć=¼₣Â²⁄=¼›ş˝=˚=›¼w²=J=Wœ²›³³œş„⁄=þaœ¼ć=˝œÈš=˘˝›×²=×„Ćı=π‘œjÆ²=šœp=˘Èş=Ćœ›Ž¼ć=J=ş„²Ìğ=˚=π‘˝œİ⁄=×„ŽÈ²
Ćı=˝a„›þÈŞć=˝a„›þÈŞć=›¼K=˘=Û²œşÂ=˚=˘₣K=˘=³œİ=˝È¼ć=×„ÈÐœ=ˇ\=˘ğœ˝œ¼ć=ƒ„∆Èğ=³ÜœŞć⁄=þœÈ×¼ć=×„ŽÈ²¼ć=ĆðœÊ=˘˝şÈL=Wœ²ƒ³ÚĆœ=Ï
ŽÈˇ=ÝıÈðÈš=þœĆı=Ý?È¼ćÐ=²œ=˝¼ćÈğĆı=ĆŞć⁄=Ûþ˘¼=İ¼ćÞ=›²Èþ=Û›{İ=¼œ¼„¼ć=˝œÈš=˘Èş=Ćœ›Ž¼ć⁄=ØÛœ³›²Ćı=¾¼ćşœ=şÁœ¼ć=J=Ûœ³²œ
¼ć=Èþœ=¼Áœ³˝=ÏŞœˇœÈŞœˇ⁄∞=ş¼=èÈ²=Û›{İ=¼ğÈğ²I=Ïþœ₣œÈ×¼ć=˘Ćı=Ý?È¼ćÐ=ÈğÈğ=˝Ì=ş„›¼¹œ=ĆÈ¼’==
ş„²Ìğ=Ï¼İ=¼›ğÈŞć=˝ĆıÈŞć=ÏšÈğ=¼¼ćœ¼¼ć⁄=¼ğğI=Ûœğ›²=Ûœ₣œÈ×¼ć=şÁœ¼ć=J=Ûœ³²œÈ˝=Èˇœ³²=˝È¼ć=ğœ¾=Ï²ĆıJ=ÝœjÆœÈ¼ć¼ć˝œÈš=ÏŞ
₣²=Ï¼ćœˇ=ğ„È˝œÈþ=Ï²Ćı⁄=ş¼ćœş›¼ć=¼ğ›šI=şÁœ¼ćI=Ûœ₣¼ćœ=ÏĆÝ₣œ¶œ¼ć=ĆÈþ=ŠœĆı⁄=þœĆı=›³K=˘ĆıŠK=›Ý=ĆÈ_š=₣œ¶⁄=˘¼œÈ¼ć=¼ğ„²=˝Ì=˝
¼ćÈþ=ĆÈ¼⁄= 
æ=Ï₣Ž=ÏşŽ=ÏŞ=Ï˝œ²˚=›¼ª…›¼×ÁœğÈŞć¼ć=›³=˘ĆıŠK=›Ý=ĆÈğĆı=ŠğÈ¼=Ïþœ’=Ûœ_šœ=Ûœ›₣=˘˝Ðœ=›Š›ð=›ğÈ˛=›Š›_š=Û₣œ¼ć=π‘œjÆ²=şĆ˝
₣ÂÌ=˘˛²=KKK=›¼ª…›¼×ÁœğÈŞć¼ć=π‘È½ş¼ć⁄=›˝š„=˘˝Ðœ=˝¼ćÈ¼²=›²õŞćĆı⁄ 
ĆH«§ŠÈj=›Š›ð=›²ÈŞć=þœ¼ćœ=²œŠÈþ=ŠÈğ=Ïˇğ⁄=þœ¼ć³È¼ć=Ï×˛œ=˝¼ćğ=₣œş=ŠœÈ¼ć˝=³È¼ć⁄=ØÈ¼ć›ŽÈƒ§∂İ²=ĆÈŞć=ÏˇÈšI=Ûœ³²œ¼ć=¼Ö„=˛„¼=şœ
₣œŞÁ=˝È¼ćÈš²=şÁœ¼ć⁄∞=Û›{İ=˛„¼=˛„›İ⁄=şœ₣œ²Á=šœp˝ÚþÁ=˝œ¼ć=Ïˇğ⁄=ˇÈ¼ĞÞœ¼ć=›¼ĞŞć›Ð=Ï¼İ=Š₣˝π‘×=æ=×„Ćı=ÏŽğœ¼ć=¾œĞœ=J=¹¼ćœ=
Şœ˝=¼aœ˝„Üœ=˚=¼Ì¼ć¾Ò₣⁄=ş„²Ìğ=Ûœ¼ć=π‘˝œÈİ¼ć=şÈL=˘˝›×²=³È−=Ï×˛œ⁄=þœ¼ćœ=ÏşœÊşœÈĆ=Žœ²œğI=ÏÐ³È¼ć˝ÝÂœ¼ć=›²ÈŞć=ˇ¦œÈ₣=ˇ¦œÈ₣
=Ł„¼ćÈš=J=şŽÌ¼=¾œƒ¬¼ć=Šğ›þ=²₣„²œ=şÔˇ¦ÈĆ=˛„¼=Ï¼ćœ₣œZ˝¼ć⁄=
¼š¼ć=×„ÈŞć˝=³È¼ć=Û›{Èİ¼ć=˝œÈš=Ûœ¼œ¼ć=Ûœ›¼¾Âœ¼ć=Ş„ˇğ=₣Ò›þÂ¼ć⁄=şÈL=›₣›«§¼ć=¼Ü=³ÁœÈ˝Ð=J=şœ½ÈğÁ¼ć=π‘þÌ˝⁄=₣„È˛=ğ¨ÁÈ¾È×¼ć=
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