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hi� j�kl�j � km n� kokj� pq �i� rp sktt�l u� ���s vr ktwpj��i� x yz{| } oi�si �r p�� pq �i� �jr�
~r�jp�wtm � �ptm�p� �kt � k���po ktwpj��i� r } oi�t� n ���w np�i p�� pq �i� �kr��r� �p ���t�� ���
k�l p�� pq �i� qkr��r� �� �jks��s� � hi�r ���jpl�s��p� l�rs�rr�r �op �rr����kt ������s�r p�
��r qpj���� � �i� �jr� r���pj��l ��r �������p� } k�l �i� p�i�j q�j�i�j�l ��r ��nt�s��m} �ip�wi
sik�w��w �� �kj�tm�

hi� ���ks� pq �i� tk�� �i�� p� ���� p� ����s vr ktwpj��i� lk��r nks� �p ���� � �p� � km
kr� ipo k ��jrp� �� �rjk�t sp�tl ������s� rp� ��i��w �� �i� qpj� �j ���� } oi�� �� okr kt�pr�
���prr�nt� np�i �p �jk��t knjpkl qjp� �i� ���� k�l �p ��nt�ri knjpkl pj ���� �p sp�����sk��
o ��i �i� ��r�� hi�r ���r��p� o �tt st�kj �� kq��j �jr� sp�r�l�j��w �i� ���ks� �kl� nm �i� �kjtm
�p���� rsippt pq sp������w k�l ktwpj��i� r �

hi� qpttpo ��w k��slp�� ri�lr rp� � t�wi� p� ipo �i��wr o�j� lp�� �� �i� ���� � �ipj�tm
kq��j �i� u�jp� s�j�k��x q�tt �� ���� } k� ���j�sk� k�l k ��rr�k� } oip ikl np�i opj��l p� �i�
l���tp�� ��� pq o�k�p�r } � �� � hi� ���j�sk� kr��l � u� i�� mp� l���tp� �l �i� �p�n } ipo
o�j� mp� knt� �p � �jqpj� r�si k� ��pj�p�r k�p��� pq sp������w o ��i mp�j o�k� sp�����jr�x �
hi� ��rr�k� j�r�p�l�l � u�� �r�l n����j ktwpj��i� r �x

hi�r okr j�kttm rp � ��rr�k ikl k tp�w �jkl���p� pq ��s�tt��s� �� � k�i�� k��sr � �� kll���p� }
�i� �r�kt �p���� � ��ipl qpj k��ks���w ikjl �jpn t�� r okr �p sp�n��� �j�rr�j� qjp� �i� k��
�ipj����r o ��i � �p�t� vr ���i�r�kr� � � i�� ��kt�� l�s�l�l �p l���tp� �i� �p�n } � k�m nj�wi�
�k�i�� k��s�k�r } � �w �} ��jk�t ��tqk�l k�l �m �jr� � k�i ��ksi�j } � t��k�l�j �jp�jpl } ��� kr�l�
�i��j � k�i��k��skt r��l��r k�l l�t��l l��� tm ���p �i� �p��t kj�k pq sp������w � hi�m ik��
krr��nt�l ��k� r pq �kt����l ��p� t� } k�l r�ss��l�l � hi� ��k� r sp������l �p wjpo k�l opj�
p� �i� �i�pjm k�l �jks��s� pq sp������w �

hi� r���j��rpj pq �m � ��s � �i�r�r okr ��pjw� �l�t vrp����t vr�m} p�� pq �i� qk�i�jr pq
�p�����j �s���s� � ��p�w �i� r��l���r �� i�r wjp�� k� �ik� ��� � o�j� � � �jp�jpl ~p�� pq
�i� q���j� u�p�j ��rr�k�rx } � �� � �i� qp�j k��ipjr pq y�{� } � � �kj�k�p� ~�i� q���j� k��ipj pq
� @. #7 -5 ":"!* / #7! *!&!*!.,!5 :*! 9-4!. -. ,7*%.%A%9-,:A %*O!* $



�i�   ~¡¢ � ���opj� �po ktwpj��i� y�{� k�l p�i�j �kt����l rsippt ����tr pq � � �jp�jpl � hi�r
okr �� ��£¤ } tp�w kq��j �i� �p�n �jp¥ �s� ikl n��� sp��t���l � hi� opj� p� �i� qp��lk��p�r
pq �i� si�rr �jpwjk� u�k�rrkx } sj�k��l nm ���n�jr pq � � �jp�jpl vr ��k� ��l�j �i� w� �lk�s�
pq �l�t vrp����t vr�m} okr kt�pr� �� �ri�l ¦ u�k�rrkx op� �i� �jr� opjtl sik���p�ri�� �� ���z �
�l�t vrp����t vr�m vr ��o �krr�p� n�sk� � l�rsj��� ktwpj��i� r } oi�si i� q�t� ikl k wj�k� q���j� �

hi� q��lk� ���kt sp��j�n���p� pq �l�t vrp����t vr�m �p sp�����j rs���s� okr ��§��j��r �
¨� ~�� � k�l ��w��� §k�l�r ~§� ��nt�ri�l �i� �k��j y�{ knp�� ��§��j��r } oi�si sp�r�r�r
pq ¥ �r� k q�o �kw�r � ��r�l�r rpt���w k� ���pj�k�� �jpnt�� } �� �j�r����l k nj�wi� k��jpksi
�p lk�k r�j�s��j� �k�����k�s� � � i�t� �i�r k��jpksi n�sk� � r�k�lkjl �� �i� ���� } �� okr
r��tt ����po� �� �i� ��r� � ©p j�ks��p� ����l�k��tm qpttpo�l �i��j ��nt�sk��p� } ����t r���jkt
m�kjr tk��j k�p�i�j �k��j } �� �kw�r tp�w } okr ��nt�ri�l nm k j�r�kjsi�j ~����po� �p � �� }
oip ��l�jr�ppl ipo ��§��j��r opj� k�l ���tk���l �i�r �p �i� ��r��j� sp������m} �� ��r
po� tk�w�kw� � ���s� �i�� } ��§��j��r k�l �i� lk�k r�j�s��j� � k�����k�s� k��jpksi n�sk� �
spj��j�r�p��r pq sp�����j rs���s� �

�� } �l�t vrp����t vr�m vr r��l���r } knrpjn�l �i� oipt� �kjkl�w� pq �i� �p���� sp������w
rsippt qjp� i�r t�s��j�r � hi�r �kjkl�w� sp�r�r��l pq �kw�j��rr �p l���tp� �sp�p� �skt ktwp�
j��i� r nkr�l p� �i� l��� ����r��wk��p� pq k �jpnt�� k�l p� �i� �r� pq r� kj� lk�k r�j�s��j�
�k�����k�s� k�l k�pj����l j�����w ��� � k�ktmr�r kr ��s�rrkjm sp��p����r � � tt �i�r n�sk� �
����� �k��jkt qpj � r �� ��£¤ } r�������� m�kjr n�qpj� �i� �jr� ��nt�sk��p� �� �i� ��r� p� k�pj�
����l k�ktmr�r nm � � hkj¥ k� yª �{ � ¨��s� } �� okr �p� r�j�j�r��w �ik� �m ���opj� �po ktwpj��i� }
�������l �� «k��kjm ��£� } ���jp��l �i� �pjl¬��t��jrp� ktwpj��i� nm �r��w k�l � k���k�� ��w
k tkm�j�l ���opj� lk�k r�j�s��j� k�l ���tpm��w k l�t�sk�� k�pj����l k�ktmr�r pq �i� j�����w
��� � �

¨po���j } k� �ik� ��� � } r�si k� k��jpksi okr ��jm ���r�kt �� �i� ��r� � �i �� p� ���� k�l
~i�r �i�� i �� � r��l���� � tp� ��k� k� �i� h�si��p� ~¨k�qk� o�j� ��jm s�j�p�r k�l ���j�w��l nm
�i� �op ��o ���opj� �po ktwpj��i� r � � ��� yz{ k�l �ik� pq � t��k�l�j �kj�k�p� y�{ �� ���z �
�� okr ��jm l�® s�t� qpj �i�� �p l�s��i�j �i�r� �op �k��jr ~�ksi sp��j�rr�l ���p qp�j �kw�r }
�p � ��� �i� �kw� j�r�j�s��p� pq �i� �j�r��w�p�r ¥ p�j�kt �p�tklm� � ¨po���j } �i��p� ���� okr
�p� �r�l �p w����w �� � �q��j k �ij���lkm tp�w �¯pj� } ���� k�l ��k� ��l�jr�ppl np�i �k��jr }
��s��� qpj �i� tkm�j�l ���opj� � k�����k�s� �rr�� � hi� wk�r o�j� r�k���l nm �r��w �kj�k�p� vr
sp�s��� pq ntp s���w �po ~oi�si okr ���t�s�� �� �m �k��j� } k�l nm k n�k���q� t k��t�sk��p� pq
��� qpj ��l��w �ksi k�w� �����w �k�i �

�� �r o�tt ��po� �ik� �i��p� ���� okr k� ��s�tt��� t�s��j�j � ��j��w �i� ���� sp��t� pq
m�kjr } ���� �j�r����l u����s vr ktwpj��i�x �� t�s��j�r } oi�si i� wk�� �� � k�m t�kl��w j�r�kjsi
�����jr�� ��r pq �i� ��r� � hi� j�r�t� okr ���pj�k�� } �i� �l�k okr qj�ri } �i� ktwpj��i� okr ��jm
��s� } k�l �i� sp�n��k��p� pq ��� qpj sp�r�j�s���w �i� tkm�j�l ���opj� k�l ��� qpj p� �jk���w
�� okr qkrs��k���w � u� �� �s vr ktwpj��i� x okr k wj�k� r�ss�rr k�l wk���l k �tks� �� �i� k��ktr
pq �i� sp�����j rs���s� sp������m� ¨kjltm k�mp�� okr kokj� �ik� �i� ktwpj��i� } �k�wi� ��
�k�m �����jr����r r��s� �i�� } �r �p� �i� pj�w ��kt ��jr�p� } k�l �ik� k sp�r�l�jknt� �kj� pq �i�
n�k��m pq ��r ��po� ��jr�p�° sp�n����w ��� k�l ���°okr l�� �p �i� sp��j�n���p� pq ����
k�l ��k� � � trp } ��r �k� � okr j��l�j�l ��spjj�s�tm kr yl����{ ��r��kl pq yl����r{ �

hi� pj�w ��kt �k��j } ��nt�ri�l �� k �p���� ¥ p�j�kt } okr �p� ��l�jr�ppl ktrp nm p�i�jr �� �i�
��r� � hi�r ktwpj��i� k�l � k�m p�i�j ksi����� ���r pq �i� �prspo rsippt pq ktwpj��i� r �� �i�
���opj� �po kj�k o�j� ��nt�ri�l kr k npp� y��{ � hi�r npp� okr o�tt ��po� ktt p��j �i� qpj� �j
���� } k�l r��l���r pq t�kl��w �p���� �����jr�� ��r r��l��l ��r sp�����r kr k� kl�k�s�l sp�jr� �
�q��j �pj� �ik� �� m�kjr } �i� npp� k���kj�l �� �i� ��r� ~�� ��rr�k� � k�l okr j����o�l ��



��wt�ri nm � � �ptln�jw k�l � � ��r��tl yª�{ � � q�o m�kjr tk��j } � ��kttm ���tk���l �i� pj�w��kt
��jr�p� pq �m ktwpj��i� } kr ��nt�ri�l �� yz{ } �p �i�� p� ���� �

hi� j�r� pq �i� �k��j �r l��p��l �p �i� l�rsj����p� pq �m ktwpj��i� k�l ��r �kj�p�r ��jr�p�r
k�l �p �i� l���tp�� ��� pq � k���po ktwpj��i� r qpttpo ��w �� � hi� �j�r���k��p� �r k n�� l�lks��s ¦
�� ripo r �ik� r�j�p�r k�l l��p��l opj� �pokjlr � k��� kt ��l�jr�k�l��w pq k �i��p� ��p� k�l
�i� n �r� ���t�� ���k��p� pq ktwpj��i� r � km nj��w ���pj�k�� } ������s��l qj���r �
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¾¿À ÁÂÃ Ä ÅÆÇÈ ÉÊË ÌÍÊÎÉÃÏ ÅÐÑ ÒÂÃ ÈÊÍÑÓÈÔÉÕÃÍÖÊÐ × ÉØÊÍÙÒÂÏ
ÄÅÆÇÈ ÉÊË ÌÍÊÎ ÉÃÏ §�� �r j�sktt �i� � k���po �jpnt�� l������p� � � sk�ks��k��l l�j�s��l
wjk�i Ú Û ~Ü Ý Þ Ý ß� } oi�j� ß �r k �p����wk���� sk�ks��m q��s��p� p� �lw�r } o ��i ��j��s�r à
l�r���w��ri�l kr �i� rp�js� k�l á kr �i� r��� �r w���� � � �po �r l����l kr k q��s��p� p� �i�
~l�j�s��l� �lw�r } â } rk��rqm ��w �i� qpttpo ��w �op tko r �

ã äåæ åçèéê çëìíéîåèìé � ï ð ñ Þ � � ò â ~ð� ò ß ~ð� } k�l
ã ó ôëõ çëìíöî÷åéèëì � ï ø ñ Ü ù úà Ý á û � ü ýþ ÿ���� â ~ø Ý � � � ü ý� ÿþ ��� â ~� Ý ø � Û � �
hi� ��k����m ü ýþ ÿ���� â ~ø Ý � � � ü ý� ÿþ ��� â ~� Ý ø � �r sktt�l �i� ��� �po qjp� ø � hi� �kt��

pq k �po â �r l����l kr �i� ��� �po qjp� à ~oi�si �r ���kt �p �i� ��wk��l ��� �po qjp� á� �
hi� �kr� �r �p ��l k �po pq �i� �k��� kt �kt�� } sktt�l u� k����� �pox ~r�� ��w�j� �k qpj
�tt� r�jk��p� � � �����kttm} rp�� q�kr�nt� �po q��s��p� } â� } �r w ���� } oi�si �r nm l�qk�t� �i� ��jp
q��s��p� �
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��p�i�j �����kt��� �r qpj��l nm sp�r�l�j��w k �po kr k í� öõ �íê�� öéîèç q��s��p� p� �i�
�k�jr pq ��j��s�r sp���s��l nm k� t�kr� p�� �lw� �� �i� w���� wjk�i � �pj r�si k �k�j ø Ý � } �q
p�� pq �i� �lw�r n ��o��� �i�� �r knr��� } �� Þ } o� kll �� �p Þ o ��i sk�ks��m k�l �po ��jp
~st�kjtm} �i� �jpnt�� j�� k��r �����kt���� � � ���� k�m q�kr�nt� �po q��s��p� } â } o� l���� �i�
��o q��s��p�  â nm r�����w  â ~ø Ý � � Û â ~ø Ý � � � â ~� Ý ø � qpj k�m �lw� ~ø Ý � � �� �i� ~�����l�l� Þ �
hi�r j��j�r���r �i� �p�kt �po qjp� ø �p � p� �i� �k�j pq �lw�r ~ø Ý � � k�l ~� Ý ø � �pw��i�j � �� �r
�krm �p r�� �ik�  â rk��r��r �i� qp ttpo ��w �ij�� sp�r�jk���r �



ã äåæ åçèéê çëìíéîåèìé � ï ~ø Ý � � ñ Þ �  â ~ø Ý � � ò ß ~ø Ý � � }
ã !� öõ íê�� öéîê � ï ~ø Ý � � ñ Þ �  â ~� Ý ø � Û �  â ~ø Ý � � } k�l
ã ó ôëõ çëìíöî÷åéèëì � ï ø ñ Ü ù úà Ý á û � ü ýþ ÿ����  â ~ø Ý � � Û � �

hi� ��� �po qjp� ø �r l����l �i�� kr ü ýþ ÿ����  â ~ø Ý � � � hp j��j���� â qjp�  â �r� �i�
qpj��tk â ~ø Ý � � Û �k� ~� Ý  â ~ø Ý � �� ¦ �� j�r�t�r �� k q�kr�n t� �po q��s��p� ksspjl��w �p �i� pj�w��kt
l������p� � �p�i �jk�rqpj� k��p�r ���� �i� �po �kt�� � ¨��s� } � r��w k�m p�� pq �i�� �km n�
sp�r�l�j�l t�wkt �

�� rkm �ik� k� �lw� ~ø Ý � � �r íåé"îåéö#} �q  â ~ø Ý � � �r ���kt �p ß ~ø Ý � � � �� sktt �i� l�¯�j��s�
ß ~ø Ý � � �  â ~ø Ý � � �i� ç"îîöìé pj îöíè#"åô sk�ks��m pq �i� �lw� ~ø Ý � � } k�l l��p�� �� nm ß$ ~ø Ý � � ��� �i� pj�w��kt �po l������p� ��j� r } �i� �jp� �j�m pq n ���w rk��jk��l �r �����kt��� �p �i�
sp�n���l �jp��j�m � â ~ø Ý � � Û ß ~ø Ý � � ¬ â ~� Ý ø � Û � } oi�t� �i� j�r�l�kt sk�ks��m �r ���kt �p
ß ~ø Ý � � � â ~ø Ý � �% â ~� Ý ø � � hi� � �k���w pq j�r�l�kt sk�ks��m �r uipo ��si � km n� kll�l �p �i�
�po qjp� ø �p � p� �lw�r ~ø Ý � � k�l ~� Ý ø � �pw��i�jx ¦ �i� qpj��tk� �r� �i� �rr����kt �����kt��s�
n��o��� ��sj�kr��w �i� �po �� ~ø Ý � � k�l l�sj�kr��w �� �� ~� Ý ø � � �p�i �po j��j�r���k��p�r kj�
o �l�tm ��po� ¦ oi�t� �pjl k�l ��t��jrp� ���jpl�s�l �i� �jr� p�� �� yª{ } rp� � pq �i� �p��tkj
����npp�r } � �w � yª�{ } �r� �i� r�sp�l p�� �

�� oik� qpttpo r } o� �r� �i� r��o�rm����j�s qpj� pq �po r } oi�j� �i� sp�s���r pq rk��jk��l
�lw� k�l j�r�l�kt sk�ks��m kj� �kr��j �p ik�lt� � ©���j�i�t�rr } qpj r���t�s��m} o� l��p�� �po r
nm j�w� tkj §k��� t����jr } � �w � â } �p�  â } k�l �� ���tk�k��p�r } o� j�q�j â ~ø Ý � � kr �i� �po p�
�lw� ~ø Ý � � �

ÈÊÍÑÓÈÔÉÕÃÍÖÊÐ &Ö × ÉØÊÍÙÒÂÏ hi� stkrr�s �pjl¬��t��jrp� ktwpj��i� yª{ ��lr k �k�����
�po �r��w �i� qpttpo ��w �k��jkt �l�k � k�w� �����w �i� s�jj��� �po ���jk����tm} nm ��ri��w k�
kll���p�kt k�p��� pq �po p� k r��wt� rp�js��r��� �k�i k� �ksi ���jk��p� } kr tp�w kr �prr�nt� �
§�� â l��p�� �i� s�jj��� �po � � �k�i qjp� à �p á �r rp�wi� } r�si �ik� �p�� pq ��r �lw�r �r
rk��jk��l nm â ¦ r�si k �k�i �r sktt�l uk�w� �����wx � � i�� k� k�w� �����w �k�i } ' } �r qp��l }
��r s�jj��� sk�ks��m ß$ ~' � Û � �� (�) ß$ ~ð� * � �r sp�����l � hi�� } �i� �po p� ���jm �lw� pq '
�r �� sj�kr�l nm ß$ ~' � ~pq sp�jr� } �i� spjj�r�p�l��w ��lk�� pq �i� r��o�rm����j�s �po �kt��r
k� �i� p��pr��� �lw�r° l�sj�kr��w �i�� nm ß$ ~' �° �r � kl� kr o�tt ¦ o� o �tt �p� � ����p� �i�r }
�� oik� qp ttpo r� � � r k j�r�t� pq �i �r ���jk��p� } �i� �po �kt�� wjpo r nm ß$ ~' � k�l k� t�kr� p��
�lw� pq ' n�sp��r rk��jk��l � �pj �tt�r�jk��p� r�� ��w�j� �n �

�pj sp�������s� rk�� } t�� � r l���� �i� îöíè#"åô ìöéõ ëî� Ú $ Û ~Ü Ý Þ $ � } oi�j� Þ $ sp�r�r�r
pq ktt ��rk��jk��l �lw�r �� Þ � ©po } k� k�w� �����w �k�i �r r���tm k�m �k�i �� Ú $ qjp� à
�p á ~r�� ��w�j� �s� � �t�kjtm} �� �r �krm �p ��l k� k�w� �����w �k�i } �q �� �r�r } w���� Ú k�l â �
¥ �r� j�� k�m r�kjsi ktwpj��i� ~� �w � ��� pj ���� p� Ú $ } qjp� à � �� �r �krm �p r�� �ik� } kq��j
�ksi ���jk��p� } � r��w k� k�w� ����l �k�i ' } �i� sik�w� pq �i� j�r�l�kt ���opj� �r kr qpttpo r �
�� tpr�r ktt �i� �lw�r pq ' oi�si n�sk� � rk��jk��l k�l ks���j�r ktt �i� �lw�r ëææ ëíèéö �p �i��lw�r pq ' �ik� o�j� rk��jk��l n�qpj� �i� ���jk��p� �

hi� qk�p�r �i�pj�� pq �pjl k�l ��t��jrp� r�k��r �ik� oi�� �p k�w� �����w �k�i ���r�r
~� �� � á �r l�rsp���s��l qjp� à �� Ú $ � } �i� s�jj��� �po �r � k����� � �t�kjtm} �q �i� �� ���kt lk�k°
sk�ks����r k�l �i� �����kt �po° �r ����w�j } �i� s�jj��� �po j�� k��r ����w�j k�l ������kttm
n�sp� �r �k����� � hik� �r } �i� �pjl¬��t��jrp� ktwpj��i� ~i��s�qpj�i } óó � �r ����� k�l
�r��lp��ptm�p� �kt �� �i� ����w�j skr� � �pj �i� w���jkt skr� } �pjl k�l ��t��jrp� �jp��l�l k�
��k��t� pq k ���opj� o ��i k� ���s���p� pq �� �� �� oi�si j��r �������tm ¦ �pj�p��j } �i� �po
�kt�� sp���jw�r k� k +"åîéöî pq �i� � k��� kt �prr�nt� p�� � �p } �i� ���r��p� pq �i� �� �r���s�



pq k �ptm�p� �kt } pj ���� pq k ����� pj sp���jw��w ktwpj��i� } qpj �i� w���jkt skr� } j�� k���l
p��� � hi�r okr r���t�l k® j� k����tm nm « � �l�p�lr k�l � �� � �kj� y�{ k�l nm � � ������ yz{ }
��l�� ��l���tm� hi� ktwpj��i� r r�ww�r��l �� �i�r� �k��jr kj� �pl��sk��p�r pq �� �

¾ ¿¾ ,Å-ÃÍÃÑ . ÃÒËÊÍÕ / ÅÒÅ 0ÒÍÔ1ÒÔÍÃ 2ÊÍ × 11ÃÉÃÍÅÒÙÐØ 3ÒÃÍÅÒÙÊÐÖ
,Å-ÃÍÃÑ . ÃÒËÊÍÕ hi� �����kt �������p� pq �i� k��ipj pq yz{ okr ¥ �r� �p kss�t�jk�� ���jk��p�r
pq �� nm ��k�r pq k r� kj� lk�k r�j�s��j� � ��sktt �ik� ktt �i� �kj�r pq k� ���jk��p� pq �� }
��s��� qpj ��l��w k� k�w� �����w �k�i } ' } spr� ��� � �jp�pj��p�kt �p �i� t��w�i pq ' } �ik� �r
  ~ 4' 4� Û   ~ 4Ü 4� � ��l��l } ktt sp����k��p�r k�l ��lk��r kj� � kl� ktp�w ' } oi�t� �i� j��k��l�j
pq �i� lk�k �r �p� �p�si�l � ¨po���j } �i� r�kjsi j�����w p� Ú spr�r   ~ 4Þ 4� ¦ p�� �km ���� rkm
5 ~ 4Þ 4� } ksspjl��w �p �i� r�kjsi ktwpj��i� r � ©p��s� �ik� 5 ~ 4Þ 4� �r } �� w���jkt } r�nr�k���kttm
�pj� �ik�   ~ 4' 4� pj   ~ 4Ü 4� } k�l �r   ~ 4Ü 46 � �� �i� w���jkt skr� � �p } ��l��w k� k�w� �����w
�k�i �r �i� sp����k��p�kt ��� � np��t���s� pq k� ���jk��p� pq �� �

�� o �tt �r� ��� qjp� à kr �i� ���opj� rsk����w k�l �k�i r�kjsi ktwpj��i� � ��sktt �ik�
��� krr�w�r �p �ksi ��j��� j�ksiknt� qjp� à ��r l�r�k�s� ~�i� ���n�j pq �lw�r �� �i� ripj��r�
�k�i � qjp� à } k�l n��tlr k �j�� jpp��l k� à } oi�j� �i� r��wt� �lw� ��sp� ��w �ksi ��j��� }
��s��� qpj à ��r�tq } sp� �r qjp� k ��j��� k� �i� l�r�k�s� t�rr nm p�� � � ripj��r� �k�i qjp� à
�p á �r j�r�pj�l kr �i� sik�� pq r�si ��sp� ��w �lw�r } n �w��� ��w qjp� á � §�� �r �jm �p rk�� �i�
��qpj� k��p� ksi����l k� k ��� j�� qpj �i� qpttpo ��w ���jk��p�r � ©p��s� �ik� k� t�kr� p�� �lw�
pq �i� ��� �j�� } tm ��w p� �i� �k�i qjp� à �p á } �r rk��jk��l k� �i� ���jk��p� } rp �� ��r� n�
�jkr�l qjp� �i� �j�� � hi�r } à k�l á n�sp�� l�rsp���s��l �� �i �r �j�� } k�l �i�j� kj� �p �krm
��k�r �p sp���s� �i�� kwk�� �r��w ��rk��jk��l �lw�r � �pj �tt�r�jk��p� r�� ��w�j� ªk }n �

§�� �r �jm �p ��j�si �i� lk�k r�j�s��j� oi�t� n��tl��w �� � ©p��s� �ik� ��� kjjk�w�r ��j��s�r
���p tkm�jr } ksspjl��w �p �i��j l�r�k�s� qjp� à � hi� ��� �j�� ��st�l�r p�tm �i� 7 îíé ö#8 ö 9 ë"ì# }t�kl��w �p �ksi ��j��� qjp� �i� �j���p�r tkm�j ¦ �� �w�pj�r ktt p�i�j �lw�r sp� ��w �p �� qjp�
�ik� tkm�j } �ip�wi �i�m � km n� �p t�rr �r�q� t �ik� �ik� �jr� �lw� � hi� �l�k �r �p ���� åô ô
é: ëíö ö#8 öí �� p�j lk�k r�j�s��j� �

�� n�w�� o ��i rp� � l������p�r qpj k� kjn��jkjm l�wjk�i ; � �pj k� �lw� ~ø Ý � � } �i� ��j���
ø �r sktt�l ��r éåèô k�l � ��r : öå#� §�� k rp�js� ��j��� à n � w���� � §�� <=àá ~ø Ý � � l��p�� �i�
l�r�k�s� �p k ��j��� � qjp� ��j��� ø ¦ o� l��p�� <=àá ~ø � Û <=àá ~à Ý ø � � §�� �i� = é: ÷öîéö> ôåêöî Ü ?n� �i� r�� pq ��j��s�r o ��i <=àá ~ø � Û = ~oi�j� Ü� Û úàû� } k�l �i� = é: ö#8 ö ôåêöî Þ ? n� �i� r��
pq ktt �i� �lw�r pq ; wp��w qjp� Ü ?@| �p Ü ? � �� l���� A ~à� kr �i� l�wjk�i ~BÜ ? Ý BÞ ? � � ©p��s�
�ik� k r�jk�wi�qpjokjl �����r�p� pq ��� n��tlr A ~à� } o ��i �i� rk� � j�����w ��� �   ~ 4Þ 4� kr
�ik� pq �i� j�w�tkj ��� ¦ �� oik� qp ttpo r o� sktt �� u�i� �����l�l ���x � �� �r �krm �p r�� } nm
�i� �jp��j���r pq ��� } �ik� A ~à� èí é: ö "ìèëì ë9 åô ô é: ö ÷öîéèçöí åì# ö#8 öí ë9 åô ô í: ëîéöíé æ åé: í
9 îë� à èì ; � �pj �tt�r�jk��p� r�� ��w�j� ªs �

���s� o� kj� ����j�r��l p�tm �� �i� �k�ir qjp� à �p k�p�i�j w���� ��j��� } á } t�� �r �j���
A ~à� �p CA ~à Ý á� } kr �� yz{ � hi� ���opj� CA ~à Ý á� sp��k��r D tkm�jr } oi�j� D Û <=àá ~à Ý á� �r sktt�l
��r ôöì8 é: � hi� ��j��s�r pq ��r =�i tkm�j } CÜ ? } kj� sikjks��j���l nm k lp�nt� �jp� �j�m � �i�m kj�
k� l�r�k�s� = qjp� à } oi�t� á �r k� l�r�k�s� D � = qjp� �i�� � hi� =�i tkm�j pq ��r �lw�r } CÞ ? }
sp�r�r�r pq ktt �i� �lw�r pq ; wp��w qjp� CÜ ?@| �p CÜ ? � hi� �j����w pq A ~à� �p CA ~à Ý á� �r �krm � o�
¥ �r� j�� �i� �����l�l ��� p�s� �pj� } n�� ëì A ~àE 9 îë� á F "íèì8 é: ö ëææ ëíèéö ö#8 ö #èîöçéèëì ��pj �tt�r�jk��p� r�� ��w�j� ªl �

äôåè� G hi� tkm�j�l r�n�wjk�i CA ~à Ý á� �r �i� ���p� pq ktt �i� ��j��s�r k�l �lw�r j�r�l��w p� ktt
�i� ripj��r� �k�ir qjp� à �p á �
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X îëë9 G �pj k�m ripj��r� �k�i qjp� à �p á } ��r =�i ��j��� �r k� l�r�k�s� = qjp� à } oi�t� á �r k�
l�r�k�s� D � = qjp� �� � �p���jr�tm} qpj k�m ��j��� ø �� CÜ ? } �i�j� �r k �k�i qjp� à �p ø pq t��w�i
= k�l k �k�i qjp� ø �p á pq t��w�i D � = ¦ �i��j sp�sk���k��p� �r k ripj��r� �k�i qjp� à �p á
wp��w ��k ø � ��� �tkj j�krp�r r�® s� qpj �i� �lw�r pq CÞ ? � YZ

�� �krm �jp��j�m pq A ~à� k�l CA ~à Ý á� �r �ik� �i�m ik�� �p ul�kl���lrx � ��j��s�r o ��ip��
k�m ��sp� ��w �lw� } ��s��� qpj à ~qpj np�i A ~à� k�l CA ~à Ý á�� k�l �ipr� o ��i �p p��wp��w �lw� }
��s��� qpj á ~qpj CA ~à Ý á� p� tm � � ��� �p �i� tkm�j�l r�j�s��j� k�l �p �i�r �jp� �j�m} ��l��w k
ripj��r� �k�i qjp� à �p á } w���� k�m p�� pq A ~à� k�l CA ~à Ý á� } �r kt� pr� kr r���t� k�l ��ks�tm kr
qkr� ~�� ��� � t���kj �� ��r t��w�i � kr �r��w �i� ��� �j�� } nm � �k�r pq �i� qpttpo ��w �jp s�l�j� �
[\]^_ `ab`ac d ��kj���w qjp� á } j�� �k��ltm sippr� p�� pq �i� ��sp� ��w �lw�r k�l �krr �p ��r

�k�t � ©�s�rrkj�tm} kq��j D r���r �i� tkm�j � } �ik� �r à } �r j�ksi�l � hi� �k�i sp�r�r���w pq �i�
sipr�� �lw�r ~�� �i� j���jr� pjl�j� } �r k ripj��r� �k�i qjp� à �p á �
e ö� åî� � ©p��s� �ik� w���� CA ~à Ý á� } k r�� �tkj �jp s�l�j� ���s���l qjp� à } �� �i� l�j�s��p�

pq �lw�r } ktrp sp�r�j�s�r k �k�i qjp� à �p á } n�� �� ��r �k��jkt pjl�j �

,Å-ÃÍÃÑ . ÃÒËÊÍÕ Ä ÅÙÐÒÃÐÅÐ1Ã ����pr� �ik� } w���� k �po ���opj� Ú k�l k �po â ��
�� } o� ikl n��t� �i� r�n�wjk�i CA ~à Ý á� pq �i� j�r�l�kt ���opj� Ú $ ~nm �op �����l�l ���r� �
¨k���w qp��l k� k�w� �����w �k�i } nm ' fágh =¡<=¡i �� CA ~à Ý á� } o� ��ri�l rp� � k�p��� pq
�po ktp�w �� ~kr �� ��� � � �k��jkt �l�k �r �p ��l �i� ���� k�w� �����w �k�i } rp� �ipo �r��w
�i� ���r���w CA ~à Ý á� � �� kssp��t�ri �i�r nm kl¥�r���w �� �p �i� ��o �po �

hijp�wip�� �i� ktwpj��i� } o� �r� k ôåêöîö# ìöéõëî� lk�k r�j�s��j� � �� �r k w���jkt l�wjk�i }oipr� ��j��� r�� sp�r�r�r pq sp�r������ tkm�jr } rp �ik� �i� t�q�� pr� p�� �r úàû} oi�t� �ksi ��r
�lw� wp�r qjp� rp� � tkm�j �p �i� ���� p�� ¦ A ~à� k�l CA ~à Ý á� kj� �kj��s�tkj ��k��t�r pq k
tkm�j�l ���opj� � �� n�w�� �i� ktwpj��i� nm �����kt����w p�j lk�k r�j�s��j� CA kr CA ~à Ý á� pq �i�
j�r�l�kt ���opj� o �j �� � �i� �����kt �po � hi� � k�����k�s� pq CA } kq��j k� ���jk��p� } �r��w k�
k�w������w �k�i ' } �r kr qpttpo r � �� �jr� j��p�� qjp� CA ktt �i� �lw�r pq ' �ik� n�sk� �
rk��jk��l ¦ st�kjtm} o� sk� �����l �i� �po sik�w��w �jp s�l�j� pq �� �p �jp��l� k t�r� pq r�si
�lw�r } j fá } ������w ��r j�����w ��� �   ~D � � ©p��s� �ik� ��lk��l CA �r sp��k���l �� �i� s�jj���
j�r�l�kt ���opj� } r��s� p�tm �i� �lw�r } r�si kr knp�� } l�rk���kj�l qjp� �i� j�r�l�kt ���opj�
kr k j�r�t� pq �i� �po sik�w� � hi�j�qpj� } k�m �k�i qjp� à �p á qp��l �� �i� ��lk��l CA op�tl
n� k� k�w� �����w �k�i } o �j �� � �i� s�jj��� �po � �pj �tt�r�jk��p� r�� ��w�j� ª� �

knr�j�� q�j�i�j �ik� k��tm��w ' fágh =¡<=¡i �p ��lk��l CA � �wi� n� r��s� k� k l�kl���l
��j��� o ��i �p ��sp� ��w �lw�r � �� pjl�j �p j�r�pj� �i� pj�w��kt �jp� �j�m pq �i� tkm�j�l ���opj� }
�p ik�� �p l�kl���lr } t�� �r k��tm �p �� �i� qpttpo ��w �jp s�l�j� l mnopqpr � �� �����kt��� �i�
t�q� ����� pq �lw�r st k�l j�wi� ����� pq �lw�r su nm �i� t�r� pq rk��jk��l �lw�r j fá � hi�
�k�� tpp� pq v wðf¡ =¡i sp�r�r�r pq �i� j�wi� k�l t�q� �krr�r } �jp s�rr��w �lw�r �� su k�l st }
j�r� �s����tm} p�� nm p�� ~�� k� kjn��jkjm pjl�j� } kr qpttpo r �
x ÙØÂÒÌÅÖÖ �pj �ksi �lw� ð ñ su } �q ��r j�wi� ��l���j��� ikr �p ��sp� ��w �lw�r } �i�� �� �r

l�t���l qjp� CA } �pw��i�j o ��i ktt ��r p��wp��w �lw�r } oi�t� �� r�j���w �ipr� �lw�r ���p su
~qpj �tt�r�jk��p� r�� ��w�j� ª� }q ��

,Ã 2ÒÌÅÖÖ �pj �ksi �lw� ð ñ st } �q ��r t�q� ��l���j��� ikr �p p��wp��w �lw�r } �i�� �� �r l�t���l
qjp� CA } �pw��i�j o ��i ktt ��r ��sp� ��w �lw�r } oi�t� �� r�j���w �ipr� �lw�r ���p st ~qpj
�tt�r�jk��p� r�� ��w�j� ªw }i ��



©p��s� �ik� k�m l�t���l �t�� ��� pq CA �r knr��� �� ktt �k�ir qjp� à �p á �� �i� s�jj��� CA ¦ ��
k�p�i�j opjlr } �i� knp�� �jp s�l�j� lp�r �p� l�r�jpm k�m �k�i qjp� à �p á �� CA � �q v wðf¡ =¡i������r CA } �� j��pj�r p� ��r ÷åìèí: èì8 �

�� �r �krm �p r�� �ik� �i� st�k��l CA sp��k��r �p l�kl���lr ~qpj �tt� r�jk��p� r�� ��w�j� ªw }i ��
��l��l } k ��j��� n �sp� �r k l�kl���l oi�� ��r tkr� ��sp� ��w pj tkr� p��wp��w �lw� �r j��p��l
qjp� CA ¦ �i�r } k�m r�si ����� rip�tl n � l���s��l oi�� �jps�rr��w �ik� �lw� k�l �ik� ��j���
rip�tl n � j��p��l qjp� CA l�j��w v wðf¡ =¡i � ©po } krr�� ��w �ik� v wðf¡ =¡i ikr �p� sk�r�l
CA �p �k��ri } ' fágh =¡<=¡i �� �i� st�k��l CA rip�tl n � ���s���l o ��ip�� k�m �jpn t�� � hi�r
kttpo r �r �p ��l k� k�w� �����w �k�i k�l �p ���s��� �i� ����j� ���� ���jk��p� pq �� p�s� �pj�
��   ~D � ��� � � ©p��s� �ik� �i �r ��� � ��st�l�r ����i�j �i� ��� � pq n� �tl��w CA } �pj pq ��r st�k���w �
hi�r �r �������p�kt ¦ �� �r �� ��� �r�kt �p sp��� �i� spr� pq �� ���kt����w k�l � k���k�� ��w k lk�k
r�j�s��j� r��kjk��tm�

��si kss�t�jk��l ���jk��p�r kj� ���s���l ����t CA �k��ri�r � hi� �kj� pq �i� ktwpj��i� }
n�w�����w qjp� �i� n��tl��w pq k tkm�j�l ���opj� k�l ��l��w k� ��r �k� �ri��w �p��� } �r sktt�l k
æ : åíö� hi� ktwpj��i� sp�r�r�r pq sp�r������ �ikr�r } j�� �k��l ����t �i� ���� tkm�j�l ���opj�
sp�r�j�s��p� j���ktr �ik� �� sk��p� n� n��t� � hi�r ik����r oi�� �i� s�jj��� j�r�l�kt ���opj�
Ú $ sp��k��r �p �k�i qjp� à �p á � �� �i�r skr� } nm �i� �pjl¬��t��jrp� �i�pj�� } �i� s�jj���
�po â �r � k����� } � �� � �i� �jpnt�� �r rpt��l � �pj �tt�r�jk��p� r�� ��w�j� ª �

�� oik� qp ttpo r } o� j�q�j �p �i� r�ww�r��l ktwpj��i� kr �i� y èì èéz åô8 ëîèé:� } pj y{ � ��r
w���jkt l�rsj����p� �r kr qpttpo r ~�i� ���jk��p� ���kj�k�� �r l�rs�rr�l k�l �jp��l �� ��s��p� ª ��� �
ÁÂÃ |ÍÙØÙÐÅÉ / ÙÐÙÒ} ×ÉØÊÍÙÒÂÏ
~ìæ " é �k �po ���opj� Ú Û ~Ü Ý Þ Ý ß Ý à Ý á� }

k q�kr�nt� �po â } �� Ú ~���kt �p ��jp } nm l�qk� t� � �
�� X: åíö �ëëæ � ��ÑÊËÂÙÉÃ

Î ÃØÙÐ
���tl CA ~à Ý á� �� Ú $ } � r��w �i� �����l�l ��� ¦
Ù2 CA ~à Ý á� Û � ÒÂÃÐ ÍÃÒÔÍÐ â
ÃÉÖÃ CA � CA ~à Ý á� ¦
�� ~ éöîåéèëì �ëëæ � ��ËÂÙÉÃ CA �r �p� ����m ÑÊ
�� ~ éöîåéèëì ~ì÷åîèåìé � CA �r �i� ���p� pq ktt ripj��r� k�w� �����w �k�ir ��
Î ÃØÙÐ

' � ' fágh =¡<=¡i ~ CA � ¦j fá � h w��v gf¡i ð ~' � ¦�� v wðf¡ =¡i ~ CA � � ��Î ÃØÙÐ
���p�kt pq �lw�r �� j fá ¦
su Ýst � jfá ¦
�=i gá' fàà ~su � ¦
Aðâ á' fàà ~st � ¦
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¾ ¿� × ÉØÊÍÙÒÂÏ ×ÐÅÉ-ÖÙÖ
hop kr� �s�r pq �� ik�� �p n� k�ktm��l �
ã ¨po ��si lp�r �� spr� �p �k���k�� �i� tkm�j�l ���opj��
ã ¨po �k�m ���jk��p�r kj� sp��k���l �� k �ikr�� ¨po �k�m �ikr�r kj� sp��k���l �� �i�
ktwpj��i� �

,Å-ÃÍÃÑ . ÃÒËÊÍÕ Ä ÅÙÐÒÃÐÅÐ1Ã �ÊÖÒ �� �r �krm �p sp�r�j�s� k� ���j�� kt ��k��t� } oi�j�
�i� ����j� tkm�j�l ���opj� CA Û CA ~à Ý á� pq r���   ~ 4Þ 4� �k��ri�r kq��j k r��wt� ���jk��p� � �pj
��k��t� } �q �i� �jr� �lw� tkm�j sp�r�r�r pq ¥ �r� k r��wt� �lw� qjp� à } pq �i� � ���� kt sk�ks��m}
�i�� �i� �jr� ���s���l ���jk��p� rk��jk��r �i�r �lw� k�l �i�r l�rsp���s�r á qjp� à �

�� �r� �i� k�pj����l k�ktmr�r qpj np��l��w �i� �p�kt spr� pq åô ô st�k���wr l�j��w k r��wt��ikr� � §�� �r sikjw� �i� spr� pq ktt j�t��k�� �k�����k�s� p��jk��p�r �p îö� ë÷ö# öôö� öìéí pq CA }
kr qpttpo r � � j��p��l ö#8 ö �kmr qpj �i� p��jk��p�r k��t��l �p �� } �p �i� �p�kt pq   ~�� } k�l qpjsi�s���w ��r �op ��l���j��s�r ¦ �p�� �ik� si�s���w oi��i�j k t�r� �� �r ����m pj �p� spr�r   ~�� }
kr o�tt � � j��p��l ÷öîéö> �kmr qpj �i� p��jk��p�r k��t��l �p ��r�tq } ��s��� qpj si�s���w kr
knp�� } k�l qpj �i� kjjk�w�� ��� pq �i� tpp� �p j��p�� ��r ��s�l��� �lw�r ~n�� �p� qpj ���jk��p�r
pq �ik� tpp�� } oi�si ktrp �p�ktr   ~�� � hi�j�qpj� } �i� p��jktt � k�����k�s� spr� l�j��w k �ikr�
�r   ~ 4Þ 4 % 4Ü 4� } oi�si �r   ~ 4Þ 4� } r��s� CA �r sp���s��l �

xÔÐÐÙÐØ Á ÙÏ Ã Ë ¿Í ¿Ò ¿ 3ÒÃÍÅÒÙÊÐÖ ÅÐÑ ÌÂÅÖÃÖ ��sktt �ik� �i� sp�r�j�s��p� pq �i� tkm�j�l
���opj� } oi�� �����kt����w k �ikr� } spr�r   ~ 4Þ 4� � ¨��s� } �i� �p�kt spr� pq ktt tkm�j�l ���opj�
lk�k r�j�s��j� p��jk��p�r } ��s��� qpj ' fágh =¡<=¡i } �r   ~ 4Þ 4� � �j �ikr� � ��sktt �ik� �i� �p�kt
spr� pq k� kss�t�jk��l ���jk��p� �r   ~D � Û   ~ 4Ü 4� } oi�j� D �r �i� t��w�i pq �i� tkm�j�l ���opj� �

§�� �r l��p�� �i� �p�kt ���n�j pq ���jk��p�r pq �� nm �=á k�l �i� ���n�j pq �ikr�r nm
�� g ~�� � �wi� n� ������� } �� w���jkt� � hi�� } �i� �p�kt j�����w ��� � pq �� �r np��l�l kr
  ~�=á � 4Ü 4 % �� g � 4Þ 4� � ��jr� } �i�r �r n ����j �ik� �i� np��l   ~�=á � 4Þ 4� pq �� � ��l��l } �� �r
��si qkr��j �ik� �� } ���� �q �� �r�r p�tm ripj��r� k�w� �����w �k�ir ~r�� �� y��{ �i� j�r�t�r
pq k� ����j�� ��� sp��kj��w �i�� } k�p�w p�i�j �k���po ktwpj��i� r� � ��sp�l } �i� �rr����kt
r�j�s��j� pq �� } oi�� kss�t�jk��l } j�� k��r ��ks�tm �i� rk� � } rp ����i�j �������rr �jppqr } �pj
np��lr qpj �i� ���n�j pq ���jk��p�r ���j �jp��l qpj �� r�¯�j qjp� �i� kss�t�jk��p� �

¨po���j } o� r��tt ik�� �p �jp�knt� j�krp� �p sp�r�l�j �� n� é: öëîöéèçåô ôê qkr��j �ik� �� ���l��l } �i�j� � �wi� n � ¥ �r� k r��wt� ���jk��p� l�j��w k �ikr� } �� �i� opjr� skr� } k�l �i�j�
�r �p �jp�knt� ���l��s� �ik� �i� k��jkw� ���n�j pq ���jk��p�r � �j �ikr� �?�

��� �r i�wi�j �ik�
� ~�� � hp r���kj��� qpj �i� ��� � n���w } �� r��� r �p n � ¥ �r� i�t�q�t i��j�r��sr qpj �� �

ÁÂÃ Ä ÅÙÐÒÃÐÅÐ1Ã Ê 2 ÒÂÃ ,Å-ÃÍÃÑ . ÃÒËÊÍÕ ÙÖ ÌÃÍ 2Ã1Ò §�� �r sp������ k�ktm���w �i�
lk�k r�j�s��j� } �j�r�����w ��r ��j��m k�l n�k��m� §�� �r sktt k � ��ipl pq lk�k r�j�s��j�
�k�����k�s� æ öî9 öçé �q } n �qpj� ���jm ���jk��p� } �i� lk�k r�j�s��j� �r kr �q n� �t� qjp� rsjk�si
nkr�l p� �i� s�jj��� lk�k � hi� � ��ipl sipr�� �� �i� pj�w��kt �k��j yz{ k�l l�rsj�n �l knp��
�r r�si � hi� qpttpo ��w �jp�pr���p� ���t��r r�jk�wi�qpjokjltm �ik� CA çëèì çè#öí õ èé: CA ~à Ý á� ë9
é: ö ç"îîöìé îöíè#"åô ìöéõ ëî� �ö9 ëîö ö÷öîê èéöîåéèëì ë9 y{ �
ÌÍÊ� ÊÖÙÒÙÊÐ À¿ {9 éöî åìê èéöîåéèëì èì é: ö æ : åíö ë9 y{ õèé: é: ö ôåêöîö# ìöéõëî� ë9 ôöì8 é: D F
é: ö "æ #åéö# ôåêöîö# ìöéõëî� èí é: ö "ìèëì ë9 åô ô å"8� öìéèì8 æ åé:í ë9 ôöì8 é: D F õ: èôö é: öîö èí ìë
í: ëîéöî å"8� öìéèì8 æ åé: �õ Gî Gé G é: ö ç"îîöìé � ëõE G



X îëë9 G §�� �r sp�r�l�j k� kjn��jkjm ���jk��p� �� �i� �ikr� o ��i �i� tkm�j�l ���opj� pq t��w�i
D � �� j�tk�� �p �i� q��s��p� < ~ø � p� ��j��s�r kr �i� l�r�k�s� qjp� à �p ø �� �i� j�r�l�kt ���opj�
åé é: ö �ö8 èììèì8 ë9 é: ö æ : åíö� �� p�i�j opjlr } < ~ø � �r �i� ���n�j pq �i� tkm�j �p oi�si ø okr
j�tk��l nm �i� �jr� �����l�l ��� } l�j��w �i� �jp s�rr pq �i� n��tl��w pq A ~à� �

��sktt �ik� } l�j��w �i�r �ikr� } �i� �po p� k� �lw� ~ø Ý � � �r ��sj�kr�l p�tm �q < ~� � Û < ~ø �% �¦
p�tm �ipr� �lw�r �km n� rk��jk��l k�l �i�r îö� ë÷ö# qjp� Ú $ � � trp } �i� �po p� k� �lw� ~� Ý ø �
�r l�sj�kr�l p�tm �q < ~ø � Û < ~� � � �¦ p�tm �ipr� �lw�r � km n� ��rk��jk��l k�l �i�r å##ö# �p
Ú $ ¦ o� sktt �i� kll�l �lw�r u��ox � �� ����l�k�� sp�r�����s� �r �ik� �i� �kt�� pq q��s��p�
< �r l����l qpj k�m ��j��� j�ksiknt� qjp� à �� �i� s�jj��� j�r�l�kt ���opj� Ú $ ~�����kt���tm}
k�m r�si ��j��� okr j�ksiknt� qjp� à ktrp k� �i� n�w�����w pq �i� �ikr�� � ��p�i�j �krm
sp�r�����s� �r �ik� �p �lw� rk��jk��l l�j��w k s�j�k�� �ikr� sk� n� ��rk��jk��l tk��j l�j��w
�i� rk�� �ikr� � hi�r } �p �lw� j��p��l qjp� Ú $ sk� n� j�r�pj�l �p �� l�j��w �i� rk� � �ikr� �

��jr� } t�� �r sp�r�l�j k�w� �����w �k�ir pq t��w�i D o��ip�� ��o �lw�r ~i��s�qpj�i uptl
�k�irx� } k�l �jp�� �ik� �i�m kj� �i� rk� � �� �i� ��lk��l CA k�l �� �i� s�jj��� Ú $ ~o� �r� �i�
w���j�s �p��p� Ú $ qpj �i� j�r�l�kt ���opj� } krr�� ��w â sik�w�r qjp� ���jk��p� �p ���jk��p� � �

§�� �r sp�r�l�j k� kjn ��jkjm ptl �k�i } ' } pq t��w�i D ¦ nm sp�r�j�s��p� } �� okr sp��k���l ��
�i� tkm�j�l ���opj� CA k� �i� n �w��� ��w pq �i� �ikr� � � rr�� � �ik� ' �r sp��k���l �� Ú $ kq��j
rp�� ���jk��p� � hi�r � �k�r �ik� �p�� pq ��r �lw�r o�j� rk��jk��l l�j��w �i� �ikr� � �p } �p�� pq
��r �lw�r o�j� j��p��l qjp� CA kr rk��jk��l � ¨��s� } �i� �� �r���s� pq ' �� CA �r r�tq�r���pj���w }
r��s� �� �j�����r ��r �pl�r qjp� ���j n ���w j��p��l qjp� CA kr l�kl���lr � hi�j�qpj� } ' �r
sp��k���l �� �i� s�jj��� tkm�j�l ���opj� CA � ©po krr�� � �ik� ' �r sp��k���l �� �i� s�jj��� CA �
hi�r � �k�r �ik� �p�� pq ��r �lw�r o�j� rk��jk��l l�j��w �i� �ikr� � hi�r } ' �r sp��k���l ��
Ú $ � ����kj����w } �i� tkm�j�l ���opj� k�l �i� j�r�l�kt ���opj� sp��k�� �i� rk� � ptl �k�ir
pq t��w�i D � � �sktt �ik� �i�j� �� �r� �p ptl �k�ir pq t��w�i t�rr �ik� D �

�� �po �jp�� �ik� �i� t��w�i pq k�m u��ox ~�p� ptl � �k�i } ' � } �r k� t�kr� D % ª � §�� ' �
sp��k�� � ��o �lw�r ¦ r��s� ' �r ��o } � � �� §�� �r sp�s���jk�� p� �i� sik�w� pq q��s��p�
< ktp�w ' � ~j�sktt �ik� < �r l����l k� ktt ��r ��j��s�r� � ��r �p�kt ��sj�kr� } qjp� < ~à� Û � �p
< ~á� Û D } �r ��ks�tm D � � tp�w k�m p�� pq ��r ptl �lw�r } < ��sj�kr�r nm k� �pr� �¦ ktp�w k�m p��
pq ��r ��o �lw�r } < l�sj�kr�r nm ��ks�tm � ~qpj �tt�r�jk��p� r�� ��w�j� �� � ¨��s� } �i� ���n�j
pq ptl �lw�r rip�tl n � k� t�kr� D % � � hik� �r } �i� t��w�i pq ' � �r k� t�kr� D % ª� � D % ª } kr
j��� �j�l �
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+1

+1
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hi�r } o� r�� �ik� kq��j k�m ���jk��p� pq �i� �ikr� } �i�j� �r �p k�w� �����w �k�i pq t��w�i
t�rr �ik� D } oi�t� ktt �i� k�w� �����w �k�ir pq t��w�i D } �q k�m} ~kj� ptl k�l� kj� çëìéåèìö# ��
�i� s�jj��� CA �



�pj�p��j } r��s� st�k���w j�r�pj�r �i� �jp� �j�m pq CA pq ik���w �p l�kl���lr } j�krp���w } kr
�� �i� �jppq pq �tk�� �� ��s��p� ª �ª } ripo r �ik� ktt �i� ��j��s�r k�l �lw�r pq CA } �q k�m} n �tp�w
�p �i� �k�ir qjp� à �p á pq t��w�i D � hi�r r�® s�r � YZ

�� �i�r �p��� } sp�r�l�j �i� �p���� kq��j �i� tkr� ���jk��p� pq rp� � �ikr� � �� �ik� �p���� }
CA ikl �k��ri�l } rp �� sp��k�� r �p �k�i qjp� à �p á pq t��w�i D � �m jp�pr���p� �} �i�j� �r �p
k�w������w �k�i pq t��w�i D pj ripj��j } o �j �� � �i� s�jj��� �po � hi�j�qpj� } �i� l�r�k�s� qjp� à
�p á �� Ú $ �r k� t�kr� D % �} k�l rp �r �i� t��w�i pq �i� tkm�j�l ���opj� n��t� k� �i� n �w�����w
pq �i� ���� �ikr� ~�q �i� �po �r �p� m�� � k����� �� hi�r } kr k nm��jpl�s� pq �i� ��jq�s�
���ipl pq �k���k����w �i� tkm�j�l ���opj� lk�k r�j�s��j� } o� ik�� kjj���l k� �i� j�� kj�knt�
�jp��j�m pq �� �ik� é: ö ôöì8 é: ë9 é: ö ôåêöîö# ìöéõëî� 8 îëõí íéîèçéôê 9 îë� æ : åíö éë æ : åíö�

ÁÂÃ ÌÊÉ-ÐÊÏ ÙÅÉ Á ÙÏ Ã �ÊÔÐÑ Ê 2 /× �� �krm sp�r�����s� pq �i� qpj�wp��w �jp��j�m �r
�ik� �i�j� kj� k� �pr� 4Ü 4 � � �ikr�r �� �� } r��s� �i� l�r�k�s� qjp� à �p á sk��p� ��s��l
4Ü 4 � ��

�� �r �krm �p r�� �ik� �i� ���n�j pq ���jk��p�r l�j��w k r��wt� �ikr� �r k� �pr� 4Þ 4} r��s�
k� t�kr� p�� p�� pq k� �pr� 4Þ 4 �lw�r pq CA �r j��p��l qjp� �� k� ���jm ���jk��p� � hi�j�qpj� }
�i� �p�kt j�����w ��� � k� �ksi �ikr� } oi�si sp�r�r�r pq �i� kss�t�jk��l ���jk��p� ��� �r k�l
�i� tkm�j�l ���opj� n��tl��w k�l � k�����k�s� ��� � } �r   ~ 4Þ 4 � 4Ü 4 % 4Þ 4� Û   ~ 4Ü 44Þ 4� � hi�r }
�� �r ����� k�l ��r �p�kt j�����w ��� � �r   ~ 4Ü 46 4Þ 4� � �� kjj��� k� p�j �k�� j�r�t� �
ÁÂÃÊÍÃÏ À¿ �: ö y èì èéz åô8 ëîèé:� �" èô#í å � å> è�"� � ëõ èì éè� ö   ~ 4Ü 46 4Þ 4� G

0ÔÏÏÅÍ- §�� �r r���kj��� oik� �r �r�kn t�ri�l p� �i� n �ik��pj pq �� �

ã �� sp�r�r�r pq �ikr�r � �ksi p�� sp��k��r ���jk��p�r sik�w��w �i� �po �r��w ripj��r�
k�w� �����w �k�ir pq k ���l t��w�i } D �

ã �� �i� n �w��� ��w pq �ksi �ikr� } �i� �����l�l ��� n��tlr ��   ~ 4Þ 4� ��� � k tkm�j�l ���opj�
lk�k r�j�s��j� } CA } pq t��w�i D � hi� tkm�j�l ���opj� �r sp�r�k��tm � k���k���l l�j��w �i�
�ikr� kr �i� ���p� pq ktt ripj��r� k�w������w �k�ir pq t��w�i D } ����t �� �k��ri�r } �� �p�kt
��� �   ~ 4Þ 4� �

ã hi� tkm�j�l r�j�s��j� pq CA k�l knr��s� pq l�kl���lr �� �� kttpo qpj �i� ���s���p� pq ���jm
���jk��p� pq �� ��   ~D � Û   ~ 4Ü 4� ��� � �

ã hi� tkm�j�l ���opj� �r r�j�s�tm �j���l kq��j �ksi ���jk��p� pq �� � hi�j�qpj� } �i� ���n�j
pq ���jk��p�r k� �ksi �ikr� �r np��l�l nm 4Þ 4�

ã � i�� �i� tkm�j�l ���opj� �k��ri�r } �i�j� �r �p k�w� �����w �k�i pq t��w�i t�rr�j �ik� pj
���kt �p D } o �j �� �i� s�jj��� �po � ¨��s� } �i� t��w�i pq �i� ���� tkm�j�l ���opj� } ���kt �p
�i� t��w�i pq �i� s�jj���tm ripj��r� k�w� �����w �k�i } �r r�j�s�tm wj�k��j �ik� D �

ã ���s� �i� t��w�i pq CA wjpo r qjp� �ikr� �p �ikr� } �i�j� kj� k� �pr� 4Ü 4 � � �ikr�r �
ã � i�� �� r�p�r } �i� s�jj��� �po �r � k����� �
ã hi� j�����w ��� � pq �� �r   ~ 4Ü 46 4Þ 4� �

× � ÙÖÒÊÍÙ1ÅÉ x ÃÏÅÍÕ �� �l�t vrp����t vr�m vr � twpj��i� r stkrr } �i� t�s��j�j ikl k ikn�� pq
w����w �i� �jpnt�� �p n� l�rs�rr�l k� �i� ���� � �����w kr k� ���js�r� �p r��l���r � hi� �� okr
�������l �� j�r�p�r� �p r�si k� ���js�r� � �� �ik� ��� � } �i� k��ipj okr �p� kokj� pq �i� nkr�s
qks�r j�wkjl��w �� } �� �kj��s� tkj } pq �i� �l�k pq l�sj�kr��w �i� s�jj��� �po p� p��pr��� �lw�r



l�j��w k �po ��ri ktp�w k �k�i � � r k sp�r�����s� qjp� �i� �i�� �k��� ���o } jp�pr���p� �
��j��l p�� �p n � ����� �k��jkt } qp ttpo ��w qjp� � "íé ö>: å"íéèì8 �i� r�� pq ktt �k�ir pq t��w�i D }
r��s� �i� �rr�� pq u��ox k�w� �����w �k�ir ikl �p� kj�r�� k� ktt � �p } �i� ����j� �¯pj� pq �i�
������pj okr l��p��l �p r�ww�r���w �i� n �r� kss�t�jk���w lk�k r�j�s��j� �

��sk�r� pq �i� knp�� wk� �� ��po t�lw� } �i� �jr� ��� � np��l okr   ~ 4Ü 44Þ 4� } r�� s� �i�
�p�kt ���n�j pq ���jk��p�r ikl n��� �jjp��p�rtm sp�r�l�j�l �p n � 4Þ 4} ksspjl��w �p �i� � k��
�� kt �prr�nt� ���n�j pq rk��jk��l �lw�r � �q��j t�kj���w knp�� �i� ����jr� �lw�r pq �pjl k�l
��t��jrp� } �i� k��ipj sp��t���l �i� �jppq pq jp�pr���p� � k�l spjj�s��l �i� ��� � np��l �

�w�pjk�s� rp����� �r ikr ��r � �j��r � ��jm �jpnkntm} �� op�tl �p� ik�� n��� �������l
�i�� } �q �i� �l�k pq �prr�nt� rk��jk��l �lw� l�rk��jk��p� ikl n��� ��po� �p �i� k��ipj �

� ²³´ �´b gc` c ¡ ¢³g½c` £¤´` ·`d ¼ ¸c` _a·g

hi�j� kj� �kj�p�r k��jpksi�r qpj �r��w k lk�k r�j�s��j� qpj k r�����s� pq ���jk��p�r pq k�
ktwpj��i� � hi� ��jq�s� okm} kr sipr�� �� yz{ k�l l�rsj�n �l knp�� } �r �p� �i� wpkt qjp� �i�
�p��� pq ���o pq �i� ktwpj��i� ��r�tq � hi� ��lk��l lk�k r�j�s��j� � km �p� n� t��� p�� n��t�
qjp� rsjk�si } n�� �� rip�tl opj� ¦ �i� p�tm j����j�� ��� �r �ik� �i� l�r�j�l np��l qpj �i�
j�����w ��� � sk� n� �jp��l � hi�r okr �i� k��jpksi sipr�� nm �i��p� ���� k�l �tp� ��k� � ��
oik� qpttpo r } o� �jr� j�tk� rp� � j����j�� ���r qpj �i� tkm�j�l ���opj� lk�k r�j�s��j� } �r��w
�i� �p�k��p� l����l �� ��s��p� ª � hi�� o� nj���m l�rsj�n � �i� ��jr�p� pq �� pq ���� k�l
��k� } kr �� k���kjr �� �i� ���� vr ����npp� y�z{ �

©p�� �ik� �r��w �i� �op���j� ��kt tkm�j�l ���opj� CA ~à Ý á� �r k t���jm ¦ �i� p�����j� ��kt
tkm�j�l ���opj� A ~à� �r ����� r�® s���� � ��l��l } �� pjl�j qpj ' fágh =¡<=¡i �p opj� } k tkm�j�l���opj� rip�tl ik�� �p l�kl���lr �� �i� l�j�s��p� pq à ~� �� � o ��ip�� ��sp� ��w �lw�r� } oi�t�
�i� �� �r���s� pq l�kl���lr �� �i� l�j�s��p� pq á lp�r �p ikj� � ¨��s� } �� �km ro ��si �p �i�
tkm�j�l ���opj� A } oi�si �r �� ���kt���l nm A ~à� � �� qks� } �i� n��tl��w pq A ~à� � km n� r�p���l
��p� ���ri��w �i� D�i tkm�j �

�pj�p��j } l�j��w �i� ��lk�� pq A } �� �km j��p�� l�kl���lr �� �i� l�j�s��p� pq à p� tm ¦
�ik� �r } k� v wðf¡ =¡i } �� �r r�® s���� �p ���s��� �=i gá' fàà ~su � p�tm� hi�� } A �k��ri�r oi�� á �r
j��p��l qjp� �� � ©p��s� �ik� �i� pj�w ��kt �jp��j�m pq A ~à� } �p n � �i� ���p� pq ktt �i� ripj��r�
�k�ir qjp� à �p ktt �i� ��j��s�r j�ksiknt� qjp� �� } �r ìëé �j�r�j��l nm r�si � k�����k�s� �
¨po���j } �i �r �r �p� �rr����kt �p �� } r��s� �� �r�r �i� ripj��r� �k�ir �p á p�tm� hi� j�wi�
���kj�k�� pq A �r �p çëìéåèì ktt �i� k�w� �����w �k�ir pq t��w�i D ~�p� �p n � �i��j ���p�� } oi�t�
�i�j� �r �p ripj��j k�w������w �k�i � kn��p�rtm} �i�r �jp� �j�m iptlr kq��j �i� �����kt����w A
k� �i� n �w�����w pq k �ikr� � ��r � k�����k�s� l�j��w �i� �ikr� } qjp� ���jk��p� �p ���jk��p� }
�r �jp��l t��� �i� �jppq pq jp�pr���p� �� ©p��s� �ik� �i� o�k��j ���kj�k�� knp�� ���t��r �i�
�jp��j�m pq ��sj�kr��w �i� tkm�j�l ���opj� vr t��w�i qjp� �ikr� �p �ikr� } kr o�tt � hi�j�qpj� }
�i� k�ktmr�r pq �i� ���n�j pq �ikr�r } �i� ���n�j pq ���jk��p�r } k�l �i� j�����w ��� � pq �� }
qpj �i� ��jr�p� oi�j� �i� p�����j� ��kt tkm�j�l ���opj� �r �r�l } �r �i� rk� � kr �� ��s��p� ª �� �

���� k�l ��k� wp ��si qkj�i�j oi�t� sik�w��w �� � hi�m kl� �� l�kl���lr �� A �� np�i
l�j�s��p�r ¦ �i�r } �i�m sk�s�t v wðf¡ =¡i k�l kj� �jw�l �p w��� �� �r��w ' fágh =¡<=¡i � hi�m���� un�j� �i��j nj�lw�r n �i ��l �i��x nm ��l��w k �k�i qjp� à �p á �� A n�w�����w qjp� à �
hi�m r�ww�r� k�p�i�j okm �p ��l k� k�w������w �k�i � k r�kjsi pq �i� ��� �m�� } sp�n���l
o ��i öìçë"ìéöîö# l�kl���lr j��p�kt � �ksi ���jk��p� pq �i��j ��jr�p� pq �� �r kr qpttpo r �

hi��j ��� n�w��r �p n��tl k �k�i qjp� à } ��sj�� �����w �� �lw� nm �lw� } qjp� p�� tkm�j �p
�i� ���� � ��si �k�i n��tl��w r�p�r ���i�j nm kjj��kt k� á ~k r�ss�rr� } pj k� k�p�i�j l�kl���l � ��



�i� tkr� skr� } ��� nks��jks�r �p �i� �k�t pq �i� �lw� t�kl��w �p �ik� l�kl���l } oi�t� j��p���w
�ik� �lw� qjp� A kr �r�t�rr ~� �� � �p� sp��k���l �� k�m �k�i qjp� à �p á �� A � � �q��j �ik� }
��� sp������r kr knp�� } ��sj�������w �i� s�jj��� �k�i oi�� �prr�nt� pj nks��jks���w k�l
j��p���w �i� tkr� �lw� qjp� A } p�i�jo �r� � hi�r �jps�rr ��lr ���i�j oi�� ��� �r k� à k�l ikr
�p �lw� �p t�k�� �� } ��l�sk���w �ik� �i� �ikr� �r �� �ri�l } pj oi�� �� kjj���r k� á � �� �i� tk���j
skr� } k� k�w������w �k�i �r n��t� � hi�� } k �po sik�w� �r ���s���l ktp�w �ik� �k�i } kr k� �� }
oi�t� j��p���w qjp� A ktt ��r �lw�r oi�si ik�� n�sp� � rk��jk��l ¦ j�sktt �ik� �i�j� �r k� t�kr�
p�� r�si �lw� �

hi� j�����w ��� � pq k �ikr� } kq��j ���s����w �i� �����l�l ��� �p �����kt��� A } �r sp����l
nm ���� k�l ��k� kr l���l�l ���p ����j�ktr n��o��� åîîè÷åôí åé #öå#�öì#í� � �jr� } �ksi r�si �����sk�r�r �i� j��p�kt pq k� �lw� qjp� A } rp �i�j� � km n� k� �pr� 4Þ 4 r�si �����r � ��sp�ltm}
�i�j� � km n� k� �pr� D qpjokjl r���r pq ��� n��o��� ���winpj��w �����r } oi�si spr�r   ~D � �
��s��� qpj �ipr� r���r } �i�j� � km n� ���i�j k r��wt� nks��jks���w k�l �lw� j��p�kt } oi�si
spr�r   ~�� } pj k �po sik�w� } �pw��i�j o ��i rk��jk��l �lw� j��p�ktr } oi�si spr�r   ~D � � �� k�m
skr� } ���jm ����j�kt n ��o��� sp�r������ �����r spr�r   ~D � } oi�si �p�ktr   ~D � 4Þ 4� Û   ~ 4Ü 44Þ 4�
��j �ikr� } kr l�r�j�l �

����kj����w p�j l�rs�rr�p� p� �i� ��jr�p� pq �� r�ww�r��l nm ���� k�l ��k� } o� r��
�ik� �i��j �r� pq k �p��st�k��l tkm�j�l ���opj� } oi�j� kl�ip s st�k���w �r � kl� up� jp���x }
�r ����� r�ss�rrq�t � �p� p�tm �i� rk� �   ~�� ��� � np��lr kj� ks���j�l } n�� ktrp �i� �jks��skt
�¯�s������rr ~oi�j� sp�r�k��r kj� sp�s�j��l kr o�tt� �r �p� tpr� � ©��lt�rr �p rkm} �i��j ��jr�p�
�p� p�tm ikr ��r po� j�kt n �k��m} n�� �r rp� �oik� ur��mx j�����w ��� p� �i� tkm�j�l ���opj�
sp�r�j�s��l nm ~�����l�l� ��� �

��wkjl��w �jppq pq �i� sj�s�kt �jp� �j�m pq �� } �ik� �i� t��w�i pq �i� tkm�j�l ���opj�
��sj�kr�r qjp� �ikr� �p �ikr� } ���� k�l ��k� �r� ìë lk�k r�j�s��j� ���kj�k�� } � k���k���l
qjp� ���jk��p� �p ���jk��p� } �� sp��jkr� o ��i �i� pj�w��kt �k��j yz{ � ��r��kl } �i�m ���t�s��tm
�jp�� �i� knp�� �jp��j�m} nm k�ktm���w �i� r���k��p� oi�� k tkm�j�l ���opj� �k��ri�r � hi�m
sikjks��j��� r�si k r���k��p� nm �i� �jp��j�m pq �i� �po kss���tk��l èì A l�j��w �i� �ikr�
n���w u� k��� ktx ~kr l�r���w��ri�l qjp� u�k�����x� } l����l kr k �po r�si �ik� k�m �k�i
qjp� à �p á �� A sp��k�� r k� t�kr� p�� �lw� rk��jk��l nm �� ~k untp s���wx �po } �� �p�k��p� pq
�kj�k�p� y�{� � §���k � �z �� y�z{ �jp��r �ik� kq��j kjj�� ��w k� k �k��� kt �po �� �i� tkm�j�l
���opj� pq t��w�i D } �i� s�jj���tm ripj��r� k�w� �����w �k�i �r tp�w�j �ik� D �

�� �r ����j�r���w �ik� �i� kjw�� ���r �� �i� �jppq pq �ik� §���k kj� r�� �tkj �p �ipr� ��
�i� �jppq pq jp�pr���p� �� ¨po���j } �i� j�kl�j � km r�� st�kjtm �ik� �i� p��jktt ���ikr�r }
�� �i� �j�r���k��p� pq � ���s vr ktwpj��i� k� y�z{ kj� ����� l�¯�j��� qjp� �ipr� pq �i� pj�w��kt
�j�r���k��p� pq �� �� yz{ } �� np�i �i� ktwpj��i� ���jk��p� k�l �i� ktwpj��i� k�ktmr�r � hi�
pj�w �� pq �i�r l�¯�j��s� �r k��kj���tm �i� j�¥ �s��p� pq �i� lk�k r�j�s��j� � k�����k�s� k��jpksi }
pss�jj��w ���jmoi�j� �� �i� ��jr�p� pq ���� k�l ��k� � ��� ��s��p� � qpj k �prr�nt� ��� tk�k��p�
pq �i�r �i��p� ��p� �

¥ _½¦ ¸´½ ´`a·agc` c ¡ ¹¼ §¨ ©³´bª·  ª¨

�� �i� ���t�� ���k��p� r�kw� } �p�i��w ���jk rip�tl n� t�q� p��j � hi� �jpwjk� l�r�w��j rip�tl
ik�� j��p��l ktt �i� �p���rr����kt �kj�r } �p� p�tm �p l�sj�kr� �i� �pt��� pq �jpwjk�� ��w
opj� k�l�pj l�sj�kr� sp�r�k�� qks�pjr k� �i� j�����w ��� � } n�� ktrp �p j�l�s� �i� �jpnkn�t��m
pq n�wr � k r���t�j �jpwjk� ikr t�rr n�wr } k�l �i�r sk�r�r t�rr j�r� pq kjj�� ��w } rp����� �r } k� k
r�ll�� � ktq��s��p� } pj oik� �r �i� opjr� } k� k ojp�w j�r�t� � hi� p�tm j�r�j�s��p� } oi�t� sippr�



��w k� ���t�� ���k��p� } �r �i� �����kt��s� pq �i� l�r�w��l �jpwjk� �p �i� pj�w ��kt ktwpj��i� }
oi�si �r j����j�l qpj �i� �kt�l ��m pq �i� �jpwjk� �

�jp� �i� ����r } �pj�r �i�j�krr�m opj��l p� �i� ��kt��m ���t�� ���k��p� pq �kj�p�r �po
ktwpj��i� r k�l p� �i� ����j�� ���kt ��kt�k��p� pq �i��j ��jqpj� k�s� } r�� y�� } ª�{ � ¨ �r j�sp� �
���lk��p�r qpj �i� n �r� ���t�� ���k��p� pq �� kj� kr qpttpo r �

ã ©p tkm�j�l ���opj�° ����i�j A ~à� �pj CA ~à Ý á�° rip�tl n� n��t� � �� �r r�® s���� �p sp�����
¥ �r� �i� tkm�j ���n�j ~ujk��x� <=àá ~ø Ý á� qpj ���jm ��j��� �� �p �i� l�r�k�s� D Û <=àá ~à Ý á� �
hi�r � km n� lp�� nm k r��wt� j�� pq �i� "í"åô ��� qjp� á p� �i� ��rk��jk��l �lw�r } ��
�i� ����jr� �lw� l�j�s��p� �6

ã hi� ����j� �ikr� �r sp�l�s��l nm k r��wt� ��� qjp� à � ��m rk��jk��l �lw� pj �lw� �p�
wp��w qjp� k ��j��� pq jk�� = �p k ��j��� pq jk�� = % � �r ¥ �r� r���� �l ~�� r��kl pq �r��w
�i� t�r� pq �lw�r �� �i� tkm�j�l ���opj�� �

ã ©p �lw� j��p�kt �r ���l�l � �q ��� nks��jks�r p� rp� � �lw� } �ik� �lw� o �tt �p� �kj��s��k��
�� �i� j�� k����w �kj� pq ��� k��p� k��skttm�

ã � i�� �i� p��wp��w �lw�r qjp� �i� s�jj��� ��j��� } ø «Û à Ý á } kj� ��ik�r��l ~ø n �sp� �r
k l�kl���l� } ��� nks��jks�r qjp� ø � �q à n �sp� �r k l�kl���l } ��� ~k�l �i� �ikr�� �r
sp��t���l �

ã � i�� kjj�� ��w k� á } �i� s�jj��� ��� �k�i �r k� k�w� �����w �k�i � hi� �r�kt �po sik�w�
�r � kl� ktp�w �� � �q��j �i �r } ��� sp������r qjp� �i� �k�t pq �i� �lw� stpr�r� �p à oi�si
ikr n ��� rk��jk��l l�j��w �i�r �po sik�w� �

ã hi� p�tm ���opj� lk�k ���l�l l�j��w �i� �ikr�r �r �i� j�r�l�kt sk�ks��m ß$ qpj ktt �i�
�lw�r � �q��j �i� tkr� �ikr� } �i� �po �r j�r�pj�l kr �i� l�¯�j��s� pq sk�ks����r ß k�l ß$ �
hi� j�r�t���w ���t�����k��p� �r kr qpttpo r �

3Ï� ÉÃÏ ÃÐÒÅÒÙÊÐ Ê 2 /× Î- �ÂÃÍÕÅÖÖÕ-
�� ~ìæ " é � ��k �po ���opj� Ú Û ~Ü Ý Þ Ý ß Ý à Ý á� }

k q�kr�nt� �po â } �� Ú ~���kt �p ��jp } nm l�qk� t� � �
~ìèéèåôèzåéèëì �sp����� ï ð ñ Þ � ß$ ~ð� Û ß ~ð� � â ~ð� ¦
�� X: åíö �ëëæ � ��ÑÊËÂÙÉÃ

Î ÃØÙÐ
ß�¬� �áð ïø ñ Ü � f¡� ~ø � Û <=àá ~ø Ý á� } nm ��� qjp� á p� �lw�r o ��i ß$ * � }
�� �i� ����jr� �lw� l�j�s��p� ¦

Ù2 f¡� ~à� Û ® ÒÂÃÐ Î ÃØÙÐ â � ß � ß$ ¦ ðá�¡ â ¦ ÃÐÑ �
ËÂÙÉÃ ��� qjp� à ÑÊ
Î ÃØÙÐ

¯° ' l��p��r �i� s�jj��� �k�i k�l ± �i� s�jj��� ��j��� pq ��� °¯
k�m �lw� ~± Ý ² � r �� � ß$ ~± Ý ² � Û � pj f¡� ~² � «Û f¡� ~± � � � �r r���� �l ¦
Ù2 ± Û á ÒÂÃÐ
Î ÃØÙÐ
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2ÊÍ �lw�r ~ø Ý � � pq ' } qjp� á lpo��p à ÑÊ
Î ÃØÙÐ

ß$ ~ø Ý � � � ß$ ~ø Ý � � � ³ ¦ ß$ ~� Ý ø � � ß$ ~� Ý ø � % ³ ¦Ù2 ß$ ~� Ý ø � Û � ÒÂÃÐ ± � � ¦
ÃÐÑ �

¯° sp������ ��� qjp� ± °¯
ÃÐÑ �

ÃÐÑ �
ÃÐÑ �
�� ��s��p� � } o� o �tt r�� �ik� r�si k r���t��sk��p� pq �� } �r��s�kttm �r��w ��j��� jk��r

��r��kl pq tkm�j�l ���opj�r } ikr k l��� ������s� p� �i� qpttpo ��w j�r�kjsi p� �k���po ktwp�
j��i� r �

· µ` a³´ ¸eba³´b ¹ bc¶b´   c ¡ º ·»¼¸ ¸c½ ¸ g`d g`¶
�� �i �r r�s��p� } o� sp�r�l�j rp� � �rr��r j�tk��l �p �� ��r�tq k�l �i� l���tp�� ��� pq �i� � k��
�po ktwpj��i� r kj�k qjp� �� k�l p� } p� �i� t���t pq �l�kr � ©p�� �ik� � k�m ����j�r���w j�r�t�r
k�l ���� l�j�s��p�r �� �i� �k���po kj�k j�� k�� ���p�si�l pj kj� �����p��l ����� nj���m�
�� ���ikr��� �r��w tkm�j�l ���opj�r k�l�pj l�r�k�s� jk��r pq ��j��s�r qpj � k���po ��l��w �

¾ÑÏÊÐÑÖ & ÅÐÑ ¿ ÅÍ� &Ö ÀÃÍÖÙÊÐ Ê 2 ÈÈ �l�p�lr k�l �kj� �jp��l �i� �������rr k�l
�ptm�p� �kt ��� � pq �� } �q p� tm �i� ripj��r� k�w������w �k�ir kj� �r�l �� �� � hi� ksi����l
��� � np��l �r   ~ 4Ü 44Þ 46 � Û   ~ 4Ü 4Á � } oi�si �r i �wi�j �ik�   ~ 4Ü 46 4Þ 4� Û   ~ 4Ü 4Â � pq �� } r��s�
���jk��p�r kj� � kl� ��   ~ 4Þ 4� ��� � �ksi } kr �r�kt �� �� � � �kt� p� �i��j opj� okr w���� k� k
sp�q�j��s� i�tl �� �i� � �llt� pq ��£¤ } ¥ �r� iktq k m�kj n�qpj� �i� �������p� pq �� � ¨po���j }
�i��j j�r�t� n�sk� � ��po� �� �prspo k�l okr �ptl �p �i� k��ipj p� tm k� �i� ��l pq ���ª }
kq��j �i� ¥ p�j�kt ��jr�p� pq �i��j �k��j y�{ ikl n��� ��nt�ri�l �

ÁÂÃ xÔÐÐÙÐØ Á ÙÏ Ã Ê 2 /× 2ÊÍ 0� Ã1ÙÅÉ �ÅÖÃÖ hi� u�jp� s�j�k��x opj��l �� np�i l��
j�s��p�r � �� «k��kjm ����} k� k sp�q�j��s� �� �prspo } �i� k��ipj k�l �t��k�l�j �kj�k�p�
j��pj��l p� ��o ��� � np��lr pq �� qpj r��s��s ���opj� �m��r y£ } �{ � �� y£{ } �� �r ripo� �ik� �q
�� �r ���s���l p� k ���opj� o ��i ���� sk�ks����r } �i� j�����w ��� � pq �ksi �ikr� �r np��l�l
nm   ~ 4Þ 4� ~r��s� �ksi �lw� pq CA �r rk��jk��l kq��j �kj��s��k���w �� k p�� pj �op k�w� �����w
�k�ir� � ¨��s� } �i� �p�kt j�����w ��� � pq �� �r   ~ 4Ü 44Þ 4� qpj r�si k ���opj� � �� y�{ } �i� �po
���opj� �pl�t��w pq �i� n��kj���� ¡ Ã ¡ �k�si ��w �r sp�r�l�j�l � hi� ���n�j pq �ikr�r pq ��
�� r�si k �pl�t��w ���opj� �r ripo� �p n�   ~Ä¡� � � r��w �i� j�r�t� pq y£{ } �i� j�����w ��� �pq �� qpj rpt���w �i� n��kj���� ¡ Ã ¡ �k�si��w �r qp��l �p n�   ~Ä¡¬ � Û   ~¡ ÁÅ6 � } oi�j� ¬
�r �i� ���n�j pq �k�jr kttpo�l qpj � k�si��w �

�� ktwpj��i� qpj �i� n��kj���� ¡ Ã ¡ �k�si��w } r�� �tkj �p �� } o ��i �i� rk� � ��� � np��l
pq   ~Ä¡¬ � Û   ~¡ ÁÅ6 � } okr r�ww�r��l nm ¨p��jpq� k�l �kj� y¤{ � hi��j ktwpj��i� �r �i�
p�tm p�� s���l �� �i� ��r� � �kj�p�r ��� � np��lr qpj �� opj���w �� ���opj�r pq r��s�kt
�m� �r } r�� �tkj �p �ipr� �� y£ } �{ } o�j� r�ww�r��l nm ���� k�l hkj¥ k� �� y��{ ¦ �� �kj��s� tkj }
�i�m ripo�l �ik� �i� ���n�j pq �ikr�r pq �� qpj k ���opj� o ��i ���� sk�ks����r �r np��l�l
kr   ~� �� ú 4Þ 4|Å6 Ý 4Ü 46Å¢ û� } k�l �i�r ��r j�����w ��� � �r   ~� �� ú 4Þ 4|Å6 Ý 4Ü 46Å¢ û 4Þ 4� � ���tt } �i�
����npp� y�z{ ��nt�ri�l �� ���� lp�r �p� � ����p� �i� j�r�t�r pq y£ } �{ } oi�� j����o ��w �i�r�
�p� �sr �



¿ ÅÍ}ÅÐÊÆ &Ö × ÉØÊÍÙÒÂÏ �kj�k�p� okr �i� �jr� �p t�k�� �i� k�w� �����w �k�ir �l�k } ��
�i� j�r�kjsi p� � k���po ��l��w � ¨� r�ww�r��l �i� u�j��po���rix k��jpksi } kr qpttpo r � ¨�
pnr�j��l �ik� k� �ksi �ikr� pq �� } �� �r r�® s���� �p íë� ö: ëõ ��l k �po �� k tkm�j�l ���opj�
CA ~à Ý á� } r�si �ik� k�m �k�i qjp� à �p á sp��k��r k� �lw� rk��jk��l nm �� ¦ i� skttr r�si k
�po untp s���wx � ¨ �r ktwpj��i� ~i��s�qpj�i } Ç{ � ��lr k ntp s���w �po ��   ~ 4Ü 46 � ��� � } �i�r
kjj�� ��w k� k�   ~ 4Ü 4¢ � � k���po ktwpj��i� y�{ �

¨�j� } o� �jp��l� k� p��t��� pq �� � �ksi ��l��w pq k ntp s���w �po n�w��r qjp� ' � àg=¡i � ��rsk�r ��j��s�r pq CA ~à Ý á� �� �i��j ��� pjl�j } r�kj���w qjp� à } k�l ��ri�r �po qjp� �i� s�jj���
��j��� } ø } p� ��r p��wp��w �lw�r } kr ��si kr �prr�nt� � �q �i� �lw�r p��wp��w qjp� ø } ø «Û à }
ik�� ��p�wi sk�ks��m �p j��p�� qjp� �� ktt �i� �po njp�wi� �p �� p� ��sp� ��w �lw�r } �i�� k
�po nktk�s� �r sj�k��l k� ø ¦ p�i�jo �r� } k u�po ��s�rrx k� ø �r sj�k��l } �p n � ���l qkj�i�j p� �
�q��j ���ri��w ' �àg=¡i } �i� �po q��s��p� �r ��q�kr�nt� } �� w���jkt } o ��i k �po ��s�rr k� rp��
��j��s�r ¦ r�si k q��s��p� �r sktt�l k æ îö� ëõ � hi�� } �� n�w�� r È fwf¡ß=¡i } oi�si rsk�r ��j��s�ro ��i k �po ��s�rr n�� o ��ip�� p��wp��w ��rk��jk��l �lw�r � È fwf¡ß=¡i ��ri�r �po qjp� r�si
k ��j��� �åç� p� ��r ��sp� ��w �lw�r � hi�� } k �po ��s�rr �r sj�k��l k� ��r �j�s�l��w ��j��s�r }
oi�j� p��wp��w ��rk��jk��l �lw�r � km �� �r� � hi�� } k ��o ' �àg=¡i �r ���s���l } qpttpo�l nmk ��o È fwf¡ß=¡i } k�l rp p� ����t nktk�s��w �i� �j��po k� ktt �i� ��j��s�r } ��s��� qpj à � hi�
j�r�t� �r k l�r�j�l ntps���w �po �

�� �r opj�i �p � ����p� �ik� �i� ��� � np��lr   ~ 4Ü 46 4Þ 4� k�l   ~ 4Ü 4Â � qpj �� k�l   ~ 4Ü 4¢ � qpj�� kj� ��wi� ¦ �i� spjj�r�p�l��w �jpn t�� ��r�k�s�r k�l ���s���p�r pq ktwpj��i� r kj� �jp��l�l
�� y�� } ��{ �

3Ï�ÍÊÆÃÏ ÃÐÒÖ Ô� ÊÐ /× ÅÐÑ ¿× ��si �¯pj� okr � kl� } nkr�l p� �� k�l �� } �p tpo�j
�i� j�����w ��� � np��l pq � k���po ��l��w ¦ �i� k�� okr �p ks���j� k�   ~ 4Ü 44Þ 4� � k���po
ktwpj��i� � �pttpo ��w �r k nj��q j����o } s�� n�qpj� �i� ��ri�j�tkn�t ktwpj��i� �

�i�j�krr�m �jr� r���t���l �� k�l tk��j r�ww�r��l k uimnj�lx pq �� k�l �� j�����w ��
��� �   ~ 4Ü 46 É 4Þ 4� y�ª{ � �kt�t kss�t�jk��l i�r ktwpj��i� �p j�� �� ��� �   ~ 4Ü 4ÁÅ¢ 4Þ 46Å¢ � y��{ ��kt�t k�l ©kk� k� r�ww�r��l k� kss�t�jk��p� pq k�w� �����w �k�i ��l��w �� �� nm ��k�r
pq r�pj��w �kj�r pq �j���p�rtm qp��l k�w������w �k�ir y�£{ ¦ �i�tpksi l�rsp��j�l k r�� �tkj
ktwpj��i� ��l����l���tm k n �� tk��j � hi��j ktwpj��i� r j�� �� ��� �   ~ 4Þ 44Ü 4 tpw6 4Ü 4� } oi�si
l�¯�jr qjp� �i� uwpkt ��� �x p�tm �� k �ptm�tpwkj��i� �s qks�pj � �t�k�pj k�l hkj¥ k� ���jp��l
�i� ktwpj��i� qjp� y�£{ �p j�� �� ��� �   ~ 4Þ 44Ü 4 tpw 4Ü 4� nm �r��w �j��r ��r��kl pq ¥ � r� �k�ir
y��{ � hi�r� tpo j�����w ��� �r o�j� ksi����l nm �r��w r� kj� } n�� i�k�m} lk�k r�j�s��j�r �

ÁÊËÅÍÑÖ ÒÂÃ ÌÔÖÂÇx ÃÉÅÎ ÃÉ × ÉØÊÍÙÒÂÏ hi� p�i�j �k���po j�r�kjsi �p��� ��� okr rtpo }
��r ��� t�s�� l�j�s��p� okr �p r���t�qm �i� ��ri��w�nktk�s��w ��si����� pq �kj�k�p� � � r r��� k�
�pr��j�pjm} ��r ���t�s�� wpkt okr �i� u��ri�j�tkn�tx k��jpksi } r�ww�r��l ��kttm �� yª� } ªª{ � §��
�r ripo k� ��k��t� pq r�si k l���tp����� nm k�ktm���w �i� ktwpj��i� pq �pj�r �i�j�krr�m
y��{ �¢

k�� pq �i� sj�s�kt r���r �k��� �� y��{ �r �p sk�s�t �i� �j���p�r wpkt pq �ksi �ikr� } �p
sp�r�j�s� k q�kr�nt� �po �� �i� tkm�j�l ���opj� } k�l i��s� �p �t�� ��k�� È fwf¡ß=¡i � ��r��kl } �i���o j����j�� ��� �r �p ksi���� k �po nktk�s� k� ���jm ��j��� p�tm nm �i� ��l pq �i� ktwpj��i� vr
���s���p� � hi� �k�� ��si��skt pnr�j�k��p� } oi�t� �jk�rqpj� ��w �� } �r �ik� È fwf¡ß=¡i k�
Ê N7! Ë �ÌÍ ÌÊ � (:P1Q%R :A9%*-#7( O!5,*-E !O E6 +7-A%:,7 :.O U -57T-. -. Î=;Ï (:6 :A5% E ! ,%.5-O!*!O
:5 : "*!,)*5%* %& %.! %& #7! ")571*!A:E !A :A9%*-#7( 5 $



rp�� ��j��� �r �����kt��� �p ' �àg=¡i qjp� �� �� q���j� } oi�� �� o �tt k���kj �� rp� � tkm�j�l
���opj� k� k wj�k��j l�r�k�s� qjp� �i� r��� á � � r �� i�r ���t�����k��p� pq �� ~r�� ��s��p� z� }
�i�j�krr�m lp�r �p� n��tl tkm�j�l ���opj�r } n�� ¥ �r� sp�����r �i� ��j��� jk��r < ~ø � Û
<=àá ~ø Ý á� �

hi�j� kj� r���r pq p�tm �i� qpttpo ��w �op �m��r �� i�r ktwpj��i� �
ÌÔÖÂ �pj k ��j��� o ��i k �po ��s�rr } ��ri��w qjp� �� kr ��si �po kr �prr�nt� �p �i� ��j��s�r

pq k jk�� r�ktt�j nm p�� �
x ÃÉÅÎ ÃÉ �pj ��j��s�r o ��ip�� ��rk��jk��l �lw�r p��wp��w �p ��j��s�r pq k jk�� r� ktt�j nm

p�� } j�sp������w �i��j jk��r �
�pj �i� j�kl�j qk� �t�kj o ��i �i� ��ri�j�tkn �t k��jpksi } �i� j�� kj�knt� r�� �tkj��m pq �i� knp��
r���r o ��i �ipr� pq �i� w���j�s ��ri�j�tkn �t ktwpj��i� �r pn��p�r � ~hi� �k��r pq �i� �m� �r kj�
�k��� qjp� yªª{ } �p� qjp� y��{ ��

�pj�p��j } �i�j�krr�m ����j sp�����r ��o ��j��� jk��r qjp� rsjk�si } ��s��� k� �i� n�w���
���w pq �i� ktwpj��i�° i� � åèìéåèìí �i�� � hik� �r } i� ¥ �r� ��sj�kr�r �i� s�jj��� ��j��� jk��r
kr ���l�l � hi�r � k�����k�s� �r lp�� kr �ik� pq �i� 8 ôë�åô ôåêöîö# ìöéõëî� } oi�si okr r���si�l�� yz{ k�l w���� tk��j �� l��k�t �� y��{ ~r�� �i� ���� r�nr�s��p� � � �p } ktrp �i� � k�����k�s� pq
��j��� jk��r �r �����kt��� �p �i� j�tkn�t��w � ��ipl pq yªª{ � ����kj����w } �i� ktwpj��i� pq
y��{ �r p�� pq �i� �prr�n t� ���t�����k��p�r pq �i� w���j�s ��ri�j�tkn�t ktwpj��i� yªª{ �

hi� �rr����kt l�¯�j��s� n ��o��� �i� ktwpj��i� y��{ k�l �i� k��jpksi pq yªª{ �r �ik� �i�
qpj��j �r j�w�l } oi�t� �i� tk���j �r w���j�s } � �� � t�k���w qj��lp� �p sippr� k�m pjl�j qpj �jp�
s�rr��w ��j��s�r o ��i k �po ��s�rr � §�q�p��jr pq �i� �ikr� r�j�s��j� pq �� k�l �� �j������l
�i�j�krr�m qjp� sk�s�t��w �i� l���r�p� pq i �r ktwpj��i� ���p �ikr�r } ��i�j���l qjp� �� � ��
�ksi �ikr� pq i�r ktwpj��i� } ktt �i� ��j��s�r kj� �jp s�rr�l �� �i� ��� pjl�j qjp� qkj�i�j �p
stpr�j �p �i� r��� } k�l kq��j �ik� } ktt ��j��� jk��r kj� ��lk��l � ¨� �r�r �i� ��si� ���� pq �i�
wtpnkt tkm�j�l ���opj� qpj kss�t�jk���w �i� ktwpj��i� p�tm� ¨� lp�r �p� �p��s� �ik� �� �r kn t�
�p �k���k�� ��j��� jk��r å9 éöî öåç: öôö� öìéåîê æ "í: k� �i� rk� � �p�kt spr� } rp �ik� kq��j k�m
��ri } �i� ktwpj��i� �r j�klm k�l qj�� �p ��ri k� k�m p�i�j ��j��� j��� �j��w �� � hi�r p��jr�wi�
�j������l �i� ktwpj��i� y��{ qjp� n�sp� ��w w���jkt���l �p �i� w���j�s ��ri�j�tkn �t ktwpj��i� �

�r�kttm} �� �i� �pl�j� j�r�kjsi sp������m} j�tk�k��p�r pq r�ww�r��l � ��iplr } oi�si w��
j�l pq �kj�p�r t�q�p��jr } kj� � kl� ��jm ���s�tm kq��j �i� ��nt�sk��p� pq k� ����j�r���w j�r�t� �
¨po���j } n �sk�r� pq �i� x�jp� s�j�k��x } �i� j�r�t�r pq y��{ o�j� ����po� �� �i� ��r� } �j������
��w q�j�i�j l���tp�� ��� nm ��r��j� j�r�kjsi�jrÂ � hi� ��ri�j�tkn �t k��jpksi okr �������l nm
k i �� � r��l��� } ��lj�o �ptln�jw } �� ��¤� yª�{ �

�� � km ip�� �ik� ktt p�j �¯pj�r �p �i� j�wi� l�j�s��p� kj� �p� �� �k�� � hi� qpttpo ��w
j��kj�knt� pnr�j�k��p� } i�kjl nm �i� k��ipj qjp� i�r ��ksi�j � t��k�l�j �jp�jpl } � km n�
j�tk��l �p �i� �������p� pq �i� ��ri�j�tkn�t k��jpksi } �p rp�� ������ � u� rpt���p� �p k�
p��� �jpnt�� �r ktokmr qp��l ��si �pj� �kr�tm} �q �ik� �jpnt�� ikr ktj�klm n��� rpt��l nm
rp��nplm �tr� } ���� �� k skr� oi�j� �i� s�jj��� rpt��j �r sp��t���tm ��kokj� pq �i� �� �r���w
rpt���p�x �

ÌÃÍ 2Ã1Ò Ä ÅÙÐÒÃÐÅÐ1Ã Ê 2 ÒÂÃ |ÐÃÇÁÃÍÏ ÙÐÅÉ ,Å-ÃÍÃÑ . ÃÒËÊÍÕ �pj sp��t�����rr } t�� �r
nj���m l�rsj�n � �i� � ��ipl pq � �jq�s� � k���k����w pq �i� p�����j� ��kt tkm�j�l ���opj� A ~à�
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y��{ � ©p�� �ik� �r��w �� � km �t�� ��k�� �i� �ikr� npjl�jr qjp� np�i �i� pj�w ��kt �� k�l ��r
���t�� ���k��p� w���� �� ��s��p� z �

hi� tkm�j�l ���opj� A �r �� ���kt���l nm n��tl��w A ~à� o �j �� � �i� �����kt �po nm �i� �����l�l
��� �� ��� �   ~ 4Þ 4� � � q��j k �po sik�w� } o� �k�� skj� pq �i� ��j��s�r pq A �ik� tpr� �i� tkr�
��sp� ��w �lw� ~sktt�l ul�kl���lrx� � �� �� } r�si k ��j��� �r p� tm j��p��l qjp� �i� lk�k
r�j�s��j� } k�l �po o� ��r� ��� �� ���p ��r spjj�s� tkm�j � �q��j j��p���w �i� rk��jk��l �lw�r }
o� r�� �i� éö�æ ëîåîê #èíéåì çö qjp� à �p �ksi l�kl���l ø k� <� ~ø � Û < ~ø � % �� �ll���p�kttm}
���jm p��wp��w �lw� ~ø Ý � � �r j��p��l qjp� �i� t�r� pq �lw�r ��sp� ��w �p � � �q } kr k j�r�t� } �
n�sp� �r k l�kl���l } o� k��tm �i� rk� � p��jk��p� �p �� �

�� �jp s�rr �i� l�kl���lr �� �i� �p��l�sj�kr��w pjl�j pq ����pjkjm l�r�k�s�r <� � �pj �ksi
l�kl���l ø } o� si�s� oi��i�j �i�j� �r k� ��sp� ��w �lw� qjp� �i� tkm�j <� ~ø � � �� �q rp } o�
krr�w� < ~ø � Û <� ~ø � k�l rsk� ��r ��s�l��� �lw�r � o� ��r�j� ���p A �i� �lw�r wp��w �p ø qjp�
�i� tkm�j Aà ýþ �@| k�l �ipr� wp��w qjp� ø �p �i� tkm�j Aà ýþ �á | � k�i�jo �r� } o� ��sj�kr� <� ~ø �
nm p�� } �p n � �jp s�rr�l p�s� �pj� � �� � km n� �kr�tm ripo� �ik� �i�r �jps�rr��w ��lk��r A
�p n �sp� � A ~à� o �j �� � �i� ��o �po � �� �p�kt } �ksi ��j��� �r � p��l �p �i� ���� tkm�j k� �pr�
4Ü 4 � ª ��� �r } oi�si ���t��r �ik� �i� �p�kt spr� pq ��lk���w A �r   ~ 4Ü 44Þ 4� l�j��w �i� ����j�
tkm�j�l ���opj� �k�����k�s� �

� k���k����w ��j��� jk��r } kr �� y�� } ªª{ } l �¯�jr qjp� �i� knp�� � ��ipl �� n�w�����w qjp�
á } j���jr��w �lw� l�j�s��p�r } k�l j��p���w ktt p� �jk��p�r o ��i �lw�r �

× 2ÒÃÍ 3ÐÆÃÐÒÙÐØ ÒÂÃ âÃÐÃÍÙ1 ÌÔÖÂÇx ÃÉÅÎ ÃÉ × ÉØÊÍÙÒÂÏ hi� �j���p�rtm n�r� ��� � np��l
qpj � k���po ��l��w okr ���jp��l nm �ptln�jw k�l hkj¥ k� �� yªª{ ¦ �i��j ktwpj��i� j��r ��
��� �   ~ 4Ü 44Þ 4 � tpw ~ 4Ü 46 ¯ 4Þ 4�� � hi� ktwpj��i� sp�n���r �i� ��ri�j�tkn�t k��jpksi } sippr��w
k ��j��� pq �i� � k���kt jk�� k� �ksi ��ri r��� } o ��i �i� lm�k� �s �j�� ��si����� pq y��{
~sik�w�l k n�� � � �q��j �ik� } � pj� ~rt�wi�� ���jp��� ���r pq j�����w ��� � qpj � k���po ��l��w
o�j� � kl� ¦ o� lp �p� t�r� �i�� } j�q�jj��w �p yª¤{ qpj k j����o �

����j�r���wtm} kq��j �i� �������p� pq �i� ��ri�j�tkn�t k��jpksi } �i� l���tp����� pq � k��
�po ktwpj��i� r j���j��l �p �i� �ôëç� èì8 � ëõ éöç:ìè+"öí} �ik� �r �p l���l��w k� ktwpj��i�
���s���p� ���p �ikr�r } �ksi sp������w k ntp s���w �po �� k s�j�k�� k�� �t�kjm ���opj� � �� k
sp��t� pq m�kjr } �ptln �jw k�l hkj¥ k� yªz{ ksi ����l k j�r�t� ���j �ik� �ik� pq yªª{ } nm r�ww�r���w
k�   ~ 4Þ 4 � tpw ~ 4Ü 46 ¯ 4Þ 4�� ktwpj��i� qpj ��l��w k ntp s���w �po �� k� kjn��jkjm åçêçôèç wjk�i~�i� ���l �p �r� ksmst�s wjk�ir } oi�si w���jkt��� tkm�j�l } kj�r�� oi�� n��tl��w k qkr� � ���
spr� � k���po ktwpj��i� � � hi�r } �i� knp�� ��� � np��l   ~ 4Ü 44Þ 4 � tpw ~ 4Ü 46 ¯ 4Þ 4�� qpj � k���po
��l��w okr ksi����l nm k ntp s���w �po ktwpj��i� �pp �

hi� knp���� ����p��l j�r� t�r t�k�� k �ptm�p� �kt wk� n��o��� �i� w���jkt k�l �i� ����
sk�ks��m skr�r � �i� np��lr p� �i� ���n�j pq n tp s���w �po sp����k��p�r �� �i� qpj� �j
skr� �r   ~ 4Ü 4� k�l �� �i� tk���j }   ~� �� ú 4Þ 4|Å6 Ý 4Ü 46Å¢ û� � �pj �i� skr� oi�� sk�ks����r kj�
����w�jr np��l�l nm ã } �ptln �jw k�l �kp yª�{ r�ww�r� k ntp s���w �po ktwpj��i� o ��i
  ~� �� ú 4Þ 4|Å6 Ý 4Ü 46Å¢ û � tpw ã � ntp s���w �po sp����k��p�r �

hi�m sp�n��� �i� �l�k pq ��sj�kr��w �i� l�r�k�s� qjp� �i� rp�js� �p �i� r��� kq��j �ksi
�ikr� o ��i k�p�i�j ����j�r���w j����j����� qpj �i� j�r�t� pq k �ikr� � §�� �r l��p�� nm ä$ �i�
j�r�l�kt �po �kt�� } � �� � �i� �kt�� pq �i� � k����� �po �� Ú $ � �l�p�lr k�l �kj� sp�r�l�j�l
�� y�{ �i� u�i�s��r�x k�w� �����w �k�i r�jk��wm pq �� } �ik� �r r�si �ik� k �k�i ' �k��� ����w
�i� �kt�� pq ß$ ~' � �r sipr�� k� �ksi ���jk��p� � hi�m ripo �ik� ä$ l�sj�kr�r nm k� t�kr� �i�
qjks��p� |å� å } � �� � n �sp� �r k� �pr� ~� � |å� å �ä$ } kq��j �ksi ���jk��p� � ¨��s� } �i� ���n�j pq
���jk��p�r pq �i�r ��jr�p� pq �� �� �i� ����w�j skr� �r   ~ 4Þ 4 � tpw ã � �



�� �i� ktwpj��i� pq �ptln�jw k�l �kp yª�{ } �i� k�� �t�kjm ���opj� qpj �ksi �ikr� �r ksmst�s }
��r��kl pq tkm�j�l � hi�m sippr� k s�j�k�� �ij�riptl l�� ��l��w p� ä$ k�l krr�w� �p �ksi
�lw� k t��w�i pq p�� pj ��jp } l����l��w p� oi��i�j ��r j�r�l�kt sk�ks��m �r n�tpo pj knp��
�ik� �ij�riptl } j�r��s����tm� hi�m �r� �i� l�r�k�s�r o �j �� � �i�r� �lw� t��w�ir �p sp�r�j�s�
k� k���t�kjm wjk�i ¦ �� pjl�j �p �k�� �� ksmst�s } �i�m sp��jks� ktt �i� ��jp t��w�i smst�r �
�q��j �ksi �ikr� } ���i�j é: ö #èíéåìçö 9 îë� à éë á èì çîöåíöí} pj ä$ #öçîöåíöí �ê å çöîéåèì
9 îåçéèëì� � r k sp�r�����s� } �i� ���n�j pq �ikr�r �r np��l�l nm   ~� �� ú 4Þ 4|Å6 Ý 4Ü 46Å¢ û � tpw ã � �
� ntp s���w �po k� �ksi �ikr� �r qp��l nm �i� ktwpj��i� qjp� yªz{ } �i�r kjj�� ��w k� �i�
  ~� �� ú 4Þ 4|Å6 Ý 4Ü 46Å¢ û 4Þ 4 � tpw ã � tpw ~ 4Ü 46 ¯ 4Þ 4�� �p�kt j�����w ��� � � hi�r } �i� ��� � np��l qpj
�i� ���� sk�ks��m skr� �r �����l�l �p �i� ����wjkt sk�ks��m skr� k� �i� �����r� pq k qks�pj
pq tpw ã � tpw ~ 4Ü 46 ¯ 4Þ 4� � ©p�� �ik� ��t�rr ã �r ��jm n�w } �i� ��� � np��l ksi����l �� yª�{ qpj
w���jkt �po ���opj�r �r n ����j �ik�   ~ 4Ü 44Þ 4� �

¼ fª`c½ ¸´d¶½´`a 

hi� k��ipj �r wjk��q�t �p ��jkik� ��t��k� qpj rikj��w �i� �¯pj� �p stkj�qm �i� ��� tk�k��p�
pq � ����� v ktwpj��i� } �p �pj�r �i�j�krr�m k�l ��lj�o �ptln�jw qpj �r�q�t ��qpj� k��p� k�l
sp�����r } �p kl�l �ptlj��si qpj i�r �k����s� k�l i�t� �� ���jp���w �j�r���k��p� pq �i�r
�k��j } k�l �p ��i�t�k �k�����tt qpj i�j ��wt�ri �l����w �
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