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wyo,na}�|�u�k^iIe6{,nyt6o,g�r�tV��nyqyo�wyo-�ynye6wyocr�tV��u�n2iAk^oCwyehiIo-wyo-gIm�nyo,t6o,i^iAoc���zjlnyg4t`��uc|y|~o,t6tho�kIj�qyg)�Qx,{7�yo�tht6o�pWuL�
{�k^jlgI{,jl|yehmEn2o<�)w�u�qyg�tvu�gIn2ehiAoc�L�PiAu�q]i�g^ny|~o,kI|	jlgIx,o�g,r�t6o,g�w2o�na}-|�u�k�iAeh{�nytho�g�pWu�{,kIjlg^{�jl|2e6m�nyo�g�wyo���nye6w2o
o,i�wyoZgIm�nyo,t6o<iIiAo�g^jlq]iPe6q2wye6g^{�o�k^q�u��ytho�g��lx�jlp%x,iIkIehmEn2o�p%o�q]isrL{���o�g�i^�Q���wyehkIoZm�n���o�tht6o�g�gIjlq]iPk^o�|	x�k^x�o�g_|�uck
t6o�p% �p%o¡�lo,{,iIo�nykQ��|	jlgIe�iAe6j�q���¢4��o�g^i4� {�o<iIiAoCx,{7�yo�tht6oCm�nyo�£¤e6j�izu p%e6gZo,q�|2tvu�{,o�n2q�{�u�wykIo�iI�yo�k^p�jc�
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§�o¡p%jawy¨,t6oft6e6q2xsu�ehkIozo�g^iZwyo,��o�q�n�iIkI¨�g)¦�u�p�eht6eho�k_u�nMp%jlqywyo4wyo¡tvu-p�x,{su�qyehm�nyo¡wyo,g�kIjE{7�yo�g,ryqyj�iAu�pS�
p%o�q]i¡w�ucqyg¡tvu%|~o,kIg^|~o,{,iAe��lo wyo,g�u�|y|2t6e6{�uciAehjlqygzu�n[��x�qyeho9|	x,iAk^jlt6eho�k,��¢4��o�g�i�w�u�q2g¡{�o�w2jlpWuce6qyo�m�nyo
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p�u�{�k^jlgI{,jl|ye6m�nyoªw2n«p%e6the6o,n¬|	jlkIo,na}ucna}{suckAu�{<iAx�k^e6g�iAe6m�nyo,gMp�x,{su�q2e6m�nyo�gMw2oªtvu®p�uciAk^e6{,o[gIjlthe6wyo
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wyo-wyx,iIo�kIp%e6q2o�kz{�o�tht6o,gfwyn�gIm�nyo�tho,i^iAo���¢¤o�g4e6q2¦�jlk^pWuLiAe6j�qyg��lx�j�p�x<iAkIehm�nyo�gzo,ifp�x,{su�q2e6m�nyo�gfkIo,t6¨,��o�q]i
w���nyqyo�x,{7�yo�tht6oZw���o�g^|�u�{,oz|2t6nyg#©yqyo��4tvucmEn2o�t6tho¤tho�g�|y�yu�gIo,gPgIjlthe6wyo)o,i���n2e6wyoZjE{�{,ny|	o�q]i_wyo�gPw2jlpWuce6qyo,g
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µ#uct6o�q2{�evu%¶¸·�¹�j�q�i¤u�|y|	jlk�iAxznyqyo4k^x�|	jlqyg^o4m�n�u�q]iAe�i7uciIeh��o4��{�o,i^iAof|ykIjl�2t6x�p�uciIe6m�nyozus�lo�{ft6o,g)jlnaiAe6thg_wyo
tV���yjlp%jl�lx,qyx�ehgAuciIe6jlqW|~x,kIe6jEwyehmEn2o��
º�t�o�g�i4x<�Ee6wyo,q�ifm�nyo�t6o�gzm�nyo�g�iAehjlqygzmEn2e�gIo�|~jlg^o�q]ifmEnyu�q]i¡�StV��e6q2�ynyo�qy{,oCwyo-t6u p�eh{�kIj�g^iAk^ny{,iInykIoCg^nyk
t6o'{,jlp�|	jlk�iAo�p%o�q]i%jl�yg^o�k��lxª��tV��x�{7�yo,t6tho±p�u�{,kIjlg^{�jl|yehm�nyo�q2o�|	o�n2��o�q]iMjl�aiAo�q2e6kSwyo±kIx�|	jlqyg^o�|�uck
tV��u�|y|2kIjE{7�yo�iA�yo,kIp%jaw2¥Eq�ucp�ehmEn2ozp�u�{,kIjlg^{�jl|yehm�nyo�{�tvucgIgIehm�nyo��E§P��uc|y|ykIjE{7�yozp�eh{�k^jlp�x,{su�q2e6m�nyo�|	o�n2i�r
o�q±kIo<�cu�qy{7�yocr~uc|y|~j�k^iAo,k�wyo�gzkIx,|~j�qygIo,gf|yk^x�{,e6gIo,g��
»¡u�q2g�{,o�{7��uc|yehiIkIo�r_uc|ykI¨,g�nyq2o�x<iAnywyo±x�q2o�kI��x,iAehm�nyo��ªt`��x,{7�yo�tht6o'p�eh{�k^jlgI{,jl|ye6m�nyocr�jlq¼x,iAu��yt6e�iSt6o,g
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tV��x�{7�2o�t6thofp%e6{,kIjlg^{�jl|2e6m�nyo-¿�k^o�gI|��2p�u�{�k^jlgI{,jl|ye6m�nyosÀ<�E»¡u�q2g¤tvu�gInye�iAocrEt6u-{,jlq2©��ln2kAuciIe6jlq%wyo4k^x,¦�x,kIo�q2{�o
|	jlnykPt6o¤{su�th{�nytyw2o�g_wyx,¦�j�kIp�uciAehjlqyg#o,g^i�{�o,t6thoZwyo�tV��x,iAuciPq�uciInykIo,t+¿�{,jlq]iAkIu�e6q]iAo�p�u�{,kIjlg^{�jl|yehm�nyoZiAj�iAu�t6o
o,iz|yk^o�g^gIe6j�q�wyoC|	jlkIo�q�nytht6o,g7À<�
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p�u�{�k^jlgI{,jl|ye6m�nyo�o<i�kIo,|ykIx,gIo�q]iIo-g�i7uciIe6g^iIe6m�nyo,p�o,q�iZt6o¡p�uciAx,kIe6u�n��2³2u�i7u�eht6t6oz{suckAu�{<iAx�k^e6g�iAe6m�nyo4o�g^iz|�uck
{�j�qygIx,mEn2o�q]iz|~o<iAehiIo4|�uck¤kAuc|y|~j�k^i¤�9{�o,t6t6ofwyo¡t6u-g^iIkIny{<iAnyk^o�ryo<iZ�lkIu�qywyo4wyo,�cu�q]i�{,o�t6thofw2o�gZ�yx<iAx,kIjl�lx �
qyx,ehiAx,g��
»9��nyq®|	jlehq�i�wyoS�Enyo%pWu�{,kIjlg^{�jl|2e6m�nyo�r+tho��~��o���k���u�|y|yu�kAuJIhiC{�jlp%p%o tvuMgIny|	o�k^|~j�gIehiIe6jlq w���nyqyo%|�u�kQ�
iAeh{�nytho�wyo'gIj�t6e6w2o�o,i%w���nyqyo'|�u�k�iAeh{�nytho�wyoM��nyehwyo�iAjlnaiAo�gSwyo,na} thja{�u�t6ehgIx�o,g u�n p% �p%oM|~jlehq]i �lx�jL�
p%x,iAk^e6m�nyoSp�u�{�k^jlgI{,jl|ye6m�nyoc�+¯4n®{,jlq]iAkIu�e6k^o�r�tV��x�{7�2o�t6thoSp�eh{�kIj�gI{�j�|ye6m�nyoSkIx<�l¨,t6oWt6uM�lx�jlp%x,iIkIeho wyoWt6u
p%e6{�k^jlg^iIkIny{<iAnyk^o���¯ {,o,i^iAo4x,{7�yo�tht6ocratho�g�|y��u�g^o�gZg^jlt6ehwyofo<i¤��n2e6wyozwynW�	��o���k��LK uc|y|�u�kIu�e6g^gIo�q]i¤{�jlp%p�o
wyo,g�w2jlpWuce6qyo,g��lx�j�p�x<iAkIehm�nyo�gPwyehg^iIe6qy{<iAgPqyj�iIx�gMK-N#o<iMK-O��]¢¤o�{�e�g^e6�lq2eh©�o�m�nyo�t6o)�lo�{<iAo,nyk)|	jlg^ehiAehjlq%P
{�j�kIkIo,gI|	jlqyw'��nyqM|	jlehq�i)p�uciAx,kIe6o,t~thja{�u�t6ehgIx�gIj�ehiZwyu�qygZt6u-|y��ucgIo�gIj�t6e6w2ofg^jlehi¤w�u�qygZt6u9|y��ucgIo4��n2e6wyoc�
§P��ehqywyeh{�o2Q9k^o�q]�lj�ehizw�u�qyg�t6u�gInye�iAoC� tvu�{,jlq2©��ln2kAuciIe6jlqMehqyehiIevu�tho��RK(Ssr�K NS o<iTK OS wyx�g^e6�lq2o�q]i�wyjlqy{Ctho
�	��oc��k,�+o,i�t6o,g�gIjlnyg�wyjlp�u�ehqyo�g¡g^jlt6ehwyo o,iC��n2e6wyoSw�u�q2g�{,o,i^iAoS{�jlqa©��lnykIuciAehjlq�� ½ qÁu�|y|	o�t6tho�|	jlkIjlg^ehiIx
tvuc�lkAu�q2�le6o,qyqyo�tho kAu�|y|	jlk�iCo�q]iAk^o�tho��ljlthnyp�oSuc{,iAn2o�t_wyoStV��o�g^|�u�{�oS|	jlkIo,na} o,i�tho��ljlthnyp�o�iIj�i7uct�wyn
�	��oc��k,��w�u�qyg�tvu�{,jlq2©���nykAuciIe6jlq'ehqyehiIevu�tho��

UWVYX K O X
X K(S X

¿?Zl�[Z�À
½ qªwyx,©yqyehi�x,�]u�tho�p%o�q]isr	o�q[�Enyo wyo,g�|ykIjE{7��u�ehqyo�g4gIo�{<iAehjlqyg�r~tvuW|	jlk^jlgIe�iAx9o,nyt6o,kIeho�qyqyo]\ {�j�p�p%o9tho
kAuc|y|~j�k^i wyn ��jlt6nyp%o�wyo,gS|~jlk^o�g g^nyk t6oW��jlt6n2p�oWiIj�i7uctVr+iAjlnyg w2o�na} |2kIe6g9w�u�qyg t6u�{�jlqa©��lnykIuciAehjlq
u�{<iAnyo,t6t6oc�

\"V,X K O X
X K X

¿?Zl�_^�À

¯4n'p% �p%o4iAe�iAk^o�mEn2o�t`��uc|y|ykIjE{7�yo¡o }a|~x,kIe6p%o�q]iAu�t6ocrytV��u�|y|yk^ja{7�2o�p�eh{�kIj�p�x,{su�qyehm�nyof�Ee6g^oC� wyx,iIo�kIp%e��
qyo,k4t6oC{,jlp�|	jlk�iAo�p%o�q]ifpWuc{�kIj�gI{�j�|ye6m�nyoc��¢¤o,|~o,qyw�u�q]i�r�u�n�t6e6o,n�w���u�|2|yt6ehmEn2o�kzt6oC{7��u�k^�lo�p%o�q]i��%nyq
x�{7�yu�q]iAe6tht6jlq w2o±t6u��	jlkAuciIjle6k^o�r�tV��e6wyx,o�wyo'tvuªp%e6{,kIjlp%x�{�u�qye6m�nyo�o�g�i�w2o±w2x,©�qyehkSnyq¬|2kIjl�yth¨�p%oMu�na}
t6ehp�e�iAo,g¡gInyk�t6o �	��o���k��+{�jlq2gIe6w2x�kIx%{�j�p�p%o nyqyo�g^iAk^ny{,iInykIo%p%x�{sucqye6m�nyocr�{,o�w2o�kIq2e6o�k¤²^jlnyu�q]i9tho ka`ltho
wyo�tV��x�{7��u�q]iIe6t6thjlqÁu�n¾{�j�nykIg-w���n2qyo�o<}a|	x�k^e6o�q2{�oWiI�yx�jlk^e6m�nyoc�#¯ {,jlqywye�iAehjlqÁm�nyoWt6o%{�jlp%|~j�k^iAo,p�o,q]i
p%x�{sucqye6m�nyo wyo,gC{�jlqyg�iAe�iAn�u�q]iIg�g^jlehi¡{�jlqyq�n�r�tho {�jlp%|	jlk^iIo�p%o�q]i�p�u�{�k^jlgI{,jl|ye6m�nyo |	o�naisr+u�n�p%jle6qyg
iA�2x�jlk^e6m�nyo�p%o�q]i�r� ,iAk^oCwyx,iIo�kIp%e6q2xC�S|yu�k^iIe6k�wyoCtvu�g^jlt6naiAe6j�qMwyn�|2kIjl�yth¨�p%o�u�na}Mt6e6p%ehiIo�g,�
½ q�g,��ehq]iAx�k^o�g^gIo�w�u�qyg�{�oC{7��uc|yehiIkIo�� tvu gIe�iAn�uciIe6jlqWjl��t6u�pWuLiAkIeh{�o¡g^jlt6ehwyo�o�g�izx�tvucg^iAehm�nyo�t6ehqyxsu�ehkIoc�

¯ t`��x,{7�yo�tht6o¡p%e6{,kIjlg^{�jl|yehm�nyo�rRb cdP e<r=f cdP e)o,ihg cdP e)kIo,|ykIx,gIo,q�iIo�q]ifkIo�g^|~o,{,iIeh�lo,p�o,q]iftho4wyx,|ytvuc{�o�p%o�q]i�r
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t6o,g9{7��ucp�|yg-wyoWw2x,¦�jlk^pWuciIe6jlq o,i9wyoW{,jlq]iAkIu�e6q]iAo�e6qyw2nyehiIg�wyu�qyg�tho�wyj�pWu�ehqyoSgIjlthe6wyo%|�u�k�t6o�{7��u�kQ�
�lo,p�o,q�iWp�x,{su�q2e6m�nyoªu�|2|yt6ehmEn2x�u�n �	��o���k��)wyo[p%e6t6eho�n |	jlkIo,na}~�
	 cdf e%k^o�|yk^x�gIo,q]iAo u�t6j�kIg%tV��x�qyo,kI�leho
t6eh�ykIo |yu�kCnyqyehiIxSwyo �ljlthnyp�ocr�wyoStvuMp�uciAk^e6{�o g^jlt6ehwyo gIn2|y|~j�gIx�o�x�t6u�g^iIe6m�nyo��+§P��x�m�n�uciIe6jlq w���x,iAuci�o�q
{�j�qywyehiIe6jlqMehgIj�iI�yo�k^p�o�g,��x,{�k^ehizwyjlqy{Cg^jlnyg�tvu9¦�jlk^p�o��

g V� 	
 f
c f e ¿?Zl� � À

§P��uc|y|ykIjE{7�yofp�eh{�kIj�p�x,{su�qyehm�nyo�qyx�{,o�gIg^ehiIofiAj�n2i¤w���u��	jlk^wWwyofwyx,©�q2e6k�{�jlp%p�o,q]i¤tho�g�{�jlqyw2ehiAehjlqyg�u�na}
t6ehp�e�iAo,g¤gIn2kztho�g��	jlkIw2gzw2n±�	��o���k���gIj�q�izk^o�t6ehx�o,gfucna}'m�n�u�q]iAe�iAx,gzp�u�{,kIjlg^{�jl|yehm�nyo�g�m�nyoCgIjlq]izt6o,g�iAo�qE�
gIo,nykIgzwyoCwyx<¦�jlkIp�uciAehjlq�� o,izwyoC{,jlq]iAkAuce6q]iAo�� o,iztvu�|yk^o�g^gIe6j�q�wyoC|	jlkIo,g����<�
µ�j�nyk�wyo�g�kIu�e6g^jlqygZw2o�gIe6p%|ythe6{�e�iAxcrEj�qMgIny|y|	jlg^o�kAu m�nyoCtvu�¦�kIjlq]iAeh¨�k^o  K wynM�	��oc��k,�yo�g�i�o�q]iAeh¨�k^o�p%o�q]iiAkIu�{�x,oCw�u�qyg�tvu |y�yu�gIoCgIj�t6e6w2o��
�fq2o |ykIo,p�eh¨�kIo�¦�u���j�qªwyo�kIx,|~j�qywykIo���tvuWm�nyo,g^iAehjlqª{�e ��wyo,gIg^nyg�o�g�iCwyo�|	jlg^iInyt6o,k¡m�nyo tvuS¦�jlkI{,o�gInykQ�
¦�u�{,e6m�nyo9m�nye#u��le�i¡u�n�|~jlehq]iTP wyo9t6u�¦�kIj�q�iIe6¨,kIo9w2n��	��oc��k,�  K o,g^i�w2o�tvuS¦�jlkIp%o�� ��� cdP e<r~jl��� cdP e
kIo,|ykIx,gIo,q�iIo9t6u�qyjlkIp�u�tho¡o<}EiAx,kIeho�nyk^o-�Stvu�|2��u�gIo�gIj�t6e6w2oS¿���jle6k�� {�oCg^nL²^o,ifwyo�£¤ny��ucq�o<izu�tV��¶ ^c·L¹?À��

c ��P !  Khe�g cdP e��"� c P e V#� �$� cdP e ¿?Zl��·]À
»¡u�q2g�{,o,i^iAoS¦�jlkIp�n2t6o�r~gIjln2t6e6��qyjlqyg�m�nyo%� q2o%w2x�|	o�qywÁ|�u�gCwyn��lo�{<iAo,nyk9|	jlgIe�iAehjlq[p%e6{�k^jlgI{,jl|yehmEn2o
P r�w�u�q2gzt6u p�o,gInyk^o�j��±eht�kIo,|ykIx,gIo,q�iIo-t`��x<i7uci�w2o�{,jlq]iAkIu�e6q]iAoCp�u�{�k^jlgI{,jl|yehmEn2o�wyn±�	��o���k����
§P��ucn2iAk^o�gIjlthn2iAehjlq�{,jlqyg^e6g^iIo �W|yk^o�g^{�kIehkIo�tho9wyx,|ytvuc{�o�p%o�q]i b c P e�gInyk  K {�jlp%p�o�nyqyo-¦�jlqy{,iIe6jlq�wyotvu�w2x,¦�jlk^pWuciIe6jlqMp�u�{,kIjlg^{�jl|yehm�nyo�o,izwyo2P �

c ��P !  Khe b c P e V#� � P ¿?Zl� ª À
§+u�iAu�e6tht6o�w2n9�	��oc��k,�Lx<i7u�q]i�rc|�uck�{,jlqyg�iAkIn2{,iAehjlq�r�lkIu�qywyo�wyo,�cu�q]i�{�o,t6t6o_wyo,g#�yx<iAx,kIjl�lx,qyx�e�iAx,g�rLt6o�g+{,jlqywye �
iAehjlqyg�ucna}Mthe6p%ehiAo,g¡¿?Zl��·�À)o,i-¿?Zl� ª À)g���us�l¨,kIo�q]ifx�m�nye���uct6o�q]iIo�g�o�q'{,o�mEn2e�{�jlq2{�o�k^qyoCtvu�wyx<iAo,kIp%e6q�uciIe6jlq
wyn�{�jlp%|~j�k^iAo,p�o,q]i4p�u�{�k^jlgI{,jl|yehmEn2o�� ½ q�wyjle�izx��]u�tho�p%o�q]ifo<}a|ykIehp�o,k�mEn2o9t6o�wyjlp�u�ehqyoCgIjlthe6wyoCo�g�i
gIj�nyp�ehg�� tvu�|yk^o�gIg^e6jlq±wyn'��nyehwyo��St`��ehq]iAo�k�¦�u�{�o�g^jlt6ehwyo<�V��nyehwyo'&
O N��

c(��P !�& O N e3g cdP e��"� c P e�V*)+�,� cdP e ¿?Zl�.-lÀ
¿8Z���·�ÀZjln¾¿8Zl� ª À�o,i�¿8Zl�/-]À�wyx,©yqye6g^gIo�q]i4{�jlp%|yt6¨<iAo,p�o,q�iztho�gz{�jlqyw2ehiAehjlqyg�p%x�{sucqye6m�nyo,g4gIn2kftho�gzt6e6p%ehiIo�g
wyn wyj�pWu�ehqyo%gIjlthe6wyo�o,i g^jlq]i e6tht6nyg�iAkIx,o�g-|�u�k�t6u±©��ln2kIo Zl� Zl�#§+o,g�x,iAuciAg9wyoM{�jlq]iIkAu�ehq�iIoWo<i wyo�wyx �
¦�jlk^pWuciIe6jlq�g^jlq]i {su�kIu�{,iIx�k^e6gIx,g�r���tV��x�{7�2o�t6tho�p�u�{,kIjlg^{�jl|yehm�nyo�r�|�u�k-t6o�gCiAo,qygIo,nykIg w2oW{�j�q�iIkAu�ehq]iAoWo<i
wyo wyx<¦�jlkIp�uciIe6jlq0� o,i�� o<isr��Mt`��x,{7�yo�tht6o�p%e6{,kIjlg^{�jl|yehm�nyo�r~|�u�k�t6o,g¡{7��u�p%|ygCwyo {,jlq]iAkAuce6q]iAo o<iCwyo
wyx<¦�jlkIp�uciAehjlq�g c P ePo,iMf c P e�w2x,©�qyehg)g^nyk¤thofw2jlpWuce6qyo�gIj�t6e6w2o����fj�nyg¤wyo<�ljlq2gZpWuce6q]iAo,q�u�q]i�o<}2u�p%e6qyo,k
t6o,g�kIo,tvuciIe6jlq2g�u�|y|2kIjl|yk^e6x,o�g m�nyeZ|	o�n2��o�q]i%o<}ae6g�iAo,k o�q]iAk^o1� o,i g c P e-w���nyqyoM|yu�k^i�r�o,i o,q]iAkIo2� o<i

35476989:.:/89; 69<�8>=@?A=CB�D�D�E5=CF98GB�H�</IJELKNM
8GO�PLH�=Q:(R 87=@DSPL6T8GDSE5KC8>B"UVO"B�WX4 854 K74.4"YGR 8>=@?�:.8G6>PL=Q8>H�:(R PLZ�=@8>H�6T8�O[R F>6TE5B�:.89M
89H\?>4
] B�KC<^P_B�:/?`89?
a"PLH�6cb�8>dT; efPL:/8>H�6T<^Phg i_jkELH\?`M
ELH\?NKCF,l\B�8m:/87=onSB�6p?NB�Pq?N</E5H�=`O�8,:^PrD�KN8>=N=@<.ELHsPLB"?CE5B�K`O"8t=CP�M
EquL89H�H�8
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�����! �Z��[ZX��87:2/�@#"E5<TW5<0�>_TWF78I/�0�=�B�D�5-/<;];	3U=�B�D�F-/�D%$LX�5�X6@,X
f c P e r�w���ucn2iAk^o�|�u�k^i��
§�o�{7��u�p%|'wyo�{�jlq]iIkAu�ehq�iIo�p�eh{�k^jlgI{,jl|ye6m�nyoTg c P e¤wyjle�iZ�lx,kIe�©�o�k�t`��x,mEnyuciAehjlqMw���x�m�nye6the6�yk^o¡t6jE{suct~wyoCt6u
|y��ucgIoCgIjlthe6wyo'&v�

c ��P ! K N e g)(+*-, *-V/. ¿?Zl�10�À
½ q�qyjciAo�mEn2o9t6oC{7��ucp�|�wyo-{,jlq]iAkIu�e6q]iAo g ehqywynye�i�w�u�qygztvuS|y��ucgIo9g^jlt6ehwyoC|~o,n2if ,iAk^o-x<iAo,qywyn[w�ucqyg
tvuª|y�yu�gIo'��nyehwyo'|�u�kSt6o�iIo�qyg^o�nyk%wyo±|ykIo,gIgIehjlq )+�32 r_u�gIg^nykAu�q]iWu�e6q2gIe�tvuª{,jlq]iAe6q�nye�iAxMwyn¼�lo,{,iAo,nyk
{�j�q�iIkAu�ehq]iAo g �"� �%t`��ehq�iIo�k�¦�u�{�o4�ynye6wyo ��g^jlt6ehwyo��

³ae�tvu�{�j�qywyehiIe6jlq¼u�nE}¼t6e6p%ehiIo�g'¿?Zl��·�ÀSo,g^iWu�wyjl|aiAx�ocr_t6o�g%|�u�kIu�p%¨,iAk^o�g%wyx,©yqye6g^gAu�q]i�tho'{7��u�kI��o�p%o�q]i
p%x�{sucqye6m�nyoªucnym�nyo�tft6o��	��o���k��Zo,g^iMg^jlnyp%e6g�gIjlq]i2� o,i ��� �zqyo[{,jlp��yehq�u�e6g^jlq w2o ¿8Zl��·�ÀSo,i ¿?Zl�10�À
p%jlq]iAkIo%u�thjlkIg�m�nyo%t6o iIo�qyg^o�nyk�wyo�g�{�j�q�iIkAu�ehq]iAo�g � q���o�g�i�ucn2iAk^o%m�nyo%tvuMp%j�¥lo�q2qyo�w2n®{7��u�p%| wyo
{�j�q�iIkAu�ehq]iAoCp�eh{�k^jlgI{,jl|ye6m�nyoTg c P e¤gIn2kGK �

4 g 576�V 2
X K X

8 6 g c P e)9RK V � ¿?Zl�;:lÀ
�Pq�o=<�o<isr�o,q�k^o�p�u�kIm�n�u�q]izm�nyo c P>* g)(@?	e
, ? V g)(+*ryjlq±jl�2iIe6o�q]iv�

4 g)(A*B576�V 2
X K X

8DC 6 P>* g)(@?5��?E9>F�V ��(1?
X K X

8DC 6 P>*L�G?E9HF V#��(+* ¿?Zl�;IlÀ
§�o�wyx�|yt6u�{�o,p�o,q]i b e6qywyn2ehiP|�uck�thoZ{7��u�k^�lo�p%o�q]i�wyx<©�qye�|�u�k+� o,i �%o�g^i)u�|yk^e6jlk^eynyqyehmEn2o�p%o�q]i�wyx,©�q2e
gIn2kft6uS|2��u�gIo�gIj�t6e6w2o���º�t�o�g�i4�yu��yehiInyo�t�w2o-{,jlqygIehwyx�k^o�kznyqyo�o<}EiAo,qygIehjlq�{,jlq]iAehqEn2o-wyo b u�n±wyjlp�u�e6qyo
��nyehwyo�r�{�o m�nye�|	o�k^p�o<i�wyo wyx<©�qye6k�tho�{7��u�p%|�wyo wyx<¦�jlkIp�uciAehjlq�p%e6{,kIjlg^{�jl|2e6m�nyo%f gInyk�t6uWiAj�iAu�t6e�iAx
wyn'�	��oc��k,�h�
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§�of{7�yu�|yehiIkIo�|yk^x�{�x,wyo�q]i�x<i7u�e�i_{�jlq2gAu�{,kIx¡�Cnyqyozx,iInywyozwynW{,jlp%|~jlk�iAo,p�o,q�i_|	jlk^jax,tvu�g�iAe6m�nyo�the6qyx�u�e6k^o��
½ k�r+w�u�q2g-�yeho�q wyo�g-{su�g,r+e6tPg���us�l¨,kIo�m�nyo%tvu'kIx,|~jlq2gIo%wyo�{,o�k�i7u�ehqyg-p�uciIx�kIe6u�na}ª��nyqÁ{7��u�kI��o�p%o�q]i
wyjlq2qyx�|	o�n2i4|ykIx,gIo�q]iIo�k�nyq[{�u�kAuc{,iA¨,kIo�q2jlq[t6ehqyxsuce6kIoc��»¡u�qyg4t6o�|ykIx,gIo�q]iC{7��uc|yehiIkIo�r	jlq[g,��o=<�j�kI{�o9wyo
p%jawyx,t6ehgIo�k¤|�u�k�nyqyo�u�|2|ykIjE{7�yo�p�eh{�kIj�p�x,{su�qyehm�nyo4{,o-{�u�kAu�{<iA¨,kIoC|~j�kIjEx�tvucg^iAehm�nyo¡qyjlq±t6ehqyxsuce6kIoc�
¯4|2kI¨�g�us�ljlehk |ykIehg |~j�gIehiIe6jlq g^nyk%tV��jlkIeh�le6qyo�p�eh{�k^jlp�x,{su�q2e6m�nyo�wyo't6u[qyjlq¼t6e6q2xsu�k^ehiAxcr#jlq¼|yk^x�gIo,q]iAo
wye <�x,kIo�q]iIo�g-�cu�k^evu�q]iIo�g�wyo�t6u±p%jEwyx�the6gAuLiAe6j�qªmEn2e�w2x�{�j�nyt6o,q�i9wye6k^o�{<iAo�p%o�q]i-wyo�g-�]¥a|	j�iI�y¨�g^o�g9¦�u�e�iAo,g
gIn2kzt6u�p�eh{�k^jlg^iIkIny{<iAnyk^o��
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§�o_{su�kIu�{,iI¨�kIo�qyjlqCthe6qyx�u�e6k^o�wyn�{�jlp%|~j�k^iAo,p�o,q]i+|~jlk^jlp%x�{sucqye6m�nyoPwyo�{�o,k^iAu�e6qyg�p�uciIx�kIe6u�na}¡|~o,n2i� ,iAk^o
x,iInywyehxZo�qSkIx�u�t6ehgAu�q]i#wyo�g�iIo�g^iIgPwyoZ{,jlp�|2kIo�g^gIehjlq e6g^j�iAk^jl|~o¤wykAu�ehqyx�g,�l§+u¡{�j�q�iIkAu�ehq]iAoZp�u�{�k^jlgI{,jl|yehmEn2o
u�|y|2t6e6m�nyx,o%�±t`��x,|ykIjlna�lo,i^iAo%o�g�i9wyoSt6uM¦�j�kIp%o � V )t��2 r�tvuM|yk^o�g^gIe6j�q®wyo%|~j�kIoSo�g�i9p�u�e6q]iIo�q�nyo%�
nyqyo��cu�tho�nykZ{,jlqyg�i7u�q]iAoV���y§�u |yk^o�g^gIe6j�q�wyo�{,jlq2©�q2o�p%o�q]it�4r�e6qye�iAevuct6o�p%o�q]i�x��lu�t6oC� tvu�|2kIo�g^gIehjlq'wyo
|	jlkIo
��o�g�i4ucny�lp%o�q]iAx,o�|2kIjl�lk^o�g^gIeh��o�p%o�q]is�
§+u%k^o�|yk^x�g^o�q]i7uciIe6jlq�wyo9t6u wyx,¦�jlk^pWuLiAe6j�q'��jlt6n2p�ehmEn2o�o�q�¦�j�qy{,iIe6jlq±wyo�tvu��cu�kIe6uciAehjlq'wyo-t6u |ykIo,gIgIehjlq
wyoC{�j�q2©�qyo,p�o,q�ifp%o,izu�thjlkIgZo,q�x<�Ee6wyo,qy{�o�tvu�qyj�q�the6qyx�u�kIe�iAx4w2o�t6u kIx�|	jlqyg^oCwyoCtV��x�|yk^jln2�lo<iIiIo��
¯ tvuSgInye�iAo9w2o9£¤j�n2iAo,{suWo<i�u�t`�+¶ ZO:¹Vr	e6t�o,g^i4|~jlg^gIeh�yt6o�wyo9m�n�ucq�iIeh©�o,kf{,o9|y�2x�qyjlp%¨�q2o���t`��uce6wyoCw���nyq
p%jawyn2t6o¡wyoC{,jlp�|2kIo�g^gIehjlqW�QwykIu�e6qyx �¡iAu�qy�lo,q�i�r�qyj�iIx + ���. ryo,izwyx<©�qye+wyoCtvu9¦�u��,jlq'gInye��cu�q]iAox�

+ ���. V ) 9 �9RK � K ¿�^a�[Z�À
jl� 9RK � K w2x�gIeh�lqyoftvu-w2x,¦�jlk^pWuciIe6jlqS�lj�t6nyp%e6m�nyozgIny�2e6o4|yu�k)t`��x,|ykIj�n2�lo<iIiAo4t6jlk^g)w���nyqyof��uckIevuLiAe6j�q 9 �
wyo�tvu�|yk^o�g^gIe6j�qWwyo�{�j�q2©�qyo,p�o,q�i¤�C|ykIo,gIgIehjlq%wyo�|~jlk^o��W{,jlqyg^iAu�q]iAoc�a§�o,g)k^x�gIn2thi7uLiAg_o<}a|	x�kIehp�o,q]i7u�na}
p%jlq]iAkIo,q]i¡m�nyo + ���. o�g^i¡nyqyo-¦�j�qy{,iIe6jlq�{�kIj�e6gIgIu�q]iAo-wyo X � X r~m�nye�|ykIx,gIo,q�iIo nyq[{�u�kAu�{<iA¨,kIo�ucg^¥Ep�|E�iAjciAe6m�nyo%|	jlnykCt6o,g��cu�tho�nyk^g-x,t6o,��x�o,g9wyo X � X ¿?©��lnyk^o ^a� ZÀ ��¯°|yk^e6jlk^eVr + ���. |~o,n2i9x,�]u�tho�p%o�q]i� ,iAk^o
wyx,|~o,qyw�u�q]ifwyoCtvu�|yk^o�gIg^e6jlq±wyoC|	jlkIoV���
�Pq�|yu�k^iIe6{�n2t6e6o,k�ra|~jln2k�{�o�k�i7u�ehqyg�pWuLiAx�k^evu�nE}�iAo,t6g�m�nyo�t6o,gz��kI¨�g-¿�£¤jln2iIo�{suSo,ifu�t`��¶ ZO:L¹vÀ<r�jlq±jl�yg^o�k��lo
m�nyo9w2o�na}�{�j�nykI�	o�gzwyjlqyqyu�q]i + ���. o,q�¦�jlq2{,iAehjlq±wyoh�4r�jl�aiAo�q�nyo,g4|	jlnykzwyo�nE}��cu�tho�nyk^g�wyo9t6uS|2kIo�gQ�
gIehjlq wyo'|	jlkIoh��r#gIjlq]iSwyx,{su�thx�o�gSt`��nyq2oM|�u�k�kIu�|y|	jlk^i%�[t`��u�naiAkIoWgIo�thjlq tV��uL}aoMwyo�gS{,jlq]iAkAuce6q]iAo,g wyo
{�j�q2©�qyo,p�o,q�i¡w���n2q[p�j�q�iAu�q]i4x,�]u�t���t6u�wye <�x,kIo�q2{�o9w2o9|yk^o�gIg^e6jlqªw2o9|	jlkIoW¿�©���nykIo ^a�_^�À<�~§�uS©��lnyk^o
^a� ^9iAe6k^x�o¡w2o�g�iAkIu��cu�nE}'wyoC£¤jlnaiAx�{�u%o<izu�tV��¶ Z�:L¹+p%o,i�o,q�x<�aehwyo�q2{�oC{�oCwyx,{su�t6u��lo¡o,q�|yk^x�g^o�q]i7u�q]ift6o,g
{�j�nykI�	o�g�w���x,�lj�t6n2iIe6jlqSwyo-+ ���. o�q�¦�j�qy{,iIe6jlqSwyo�tvu�|yk^o�g^gIe6j�q�wyo�{,jlq2©�qyo,p�o,q]iV� |~jln2k�w2o�na}S�cu�tho�nyk^g
wye <�x,kIo�q]iIo�gzwyoCtvu�|yk^o�gIg^e6jlq±wyoC|	jlkIo%¿ �"V 2������Wo,io� V��H2������EÀ<�
»¡u�q2g¤{�o4{su�g,r + ���. q2o4wyx,|~o,qyw�wyo'� o,i���mEn2o4|�u�k�t6oz�lk^jlny|	o�p%o�q]i�� � V � � ����)t� � o,g^i�uc|y|~o,t6x,o
{�j�q�iIkAu�ehq]iAo�5��¡578<>`=�$�5)wyoC{,jlq2©�qyo,p�o,q]is�



�)� ���ª�l�����P��
� �=� �a�	���P�	
��
� ���,��������[�+�	� �`�����
�y��
��

�

�������� 	�
 ��

	��������������

��� ��	

�
	

�

� �"!#�

�$�%��

�����&('*)

�����! ^E�[ZX�,+Q/.-±@A5�;	@AF71�5<0�>V/�>`=VKL0Á1�87:�F<T%/�>�=�B�D�5WH�DÁTWK�H�DE365WHE5M87KLT4;	@A57171<=VKL0®>V/�0>"E5<0�> + ���. H�@^/�=?0�F
5<00/sKL0�8<>�=VKL0�HE5C3�/�;	@A57171<=VKL0�HE5 87KL0�K_0�5<TW5<0�>?J�;�KLDE@�DE0�5�;	@A57171<=VKL0�HE5Z;�KL@A5VK�baF75�X1+Q\2-WHEFLK_0�=?>�=VKL0
HE571CTWK�H�DE36571-HE5 87KLT4;	@A57171<=VKL0�>V/�0>"E5<0�>Z5<>�1�F78I/�0�> + ���. 5<> + N ,43. X

0 20 40 60 80 100
2000

4000

6000

8000

10000

5�687:9<;>=

?16(5"@(A.=
ACBED2FG7HAI;
ACB�FG7,AJ;

�����! L^E�_^ ��0�KL0M3U=?0�FI/�@ =?>�F¡H�DWTWK�H�DE365�HE5C87KLT4;	@A57171<=VKL0�>V/�0>"E5<0�>	;�KLDE@ � V 2������[5<> � V �H2������
+QH�N /<;	@AG71LK¡KLDE>QF78I/M5<>Z/�3�XNM�O�P>QR-

6(5 4�5 6 SUT . ; � ��BGFE. &�*?:Y,8$$V >
>=B�,/) ;P*o$�F �E. Ht) ���E)�>P. >P$�Ht* �E. 5
¢¤jlp%p�o%qyjln2g�t6o�|ykIx,{�e6g^e6jlq2g9w�u�q2g9tV��e6q]iIkIjEwyny{,iIe6jlq wyn {7��uc|yehiIkIoW|2kIx�{,x�wyo,q]isrPtV��u�|y|2kIjE{7�yoWp%e6{,kIjc�
p%x�{sucqye6m�nyo¡{,jlqyg^e6g^iIoC��o�g^gAus¥lo,kfw���o<}a|ythe6m�nyo,kZwyo�g�|y�2x�qyjlp%¨�q2o�g�p%x�{sucqye6m�nyo,g�jl�ygIo,k^��x�gz��tV��x�{7�yo,t6tho
p�u�{�k^jlgI{,jl|ye6m�nyo�|�u�k�wyo�g�|y�yx,qyjlp%¨�qyo,g�gIo)pWu�q2eh¦�o�g�i7u�q]i��4t`��x,{7�yo�tht6o_wyo¤t6ufp%e6{,kIjlg�iAkIn2{,iAn2kIo��L»¡ucqyg#tho
{sucg�wyn'{�jlp%|~j�k^iAo,p�o,q]i�pWuc{�kIj�gI{�j�|ye6m�nyo¡q2jlq't6e6q2xsu�ehkIo�r�wye��lo,kIgIo,g�e6q]iAo,kI|yk^x,i7uLiAe6j�qygZjlq]i�x<iAx�|yk^jl|~jL�
gIx,o�g)w�u�qyg�tvu�t6e�iIiIx�kAuLiAnyk^oC¿XW4e6qy{��co9¶y- 0L¹vÀ<��µ�jlnyk�t6o�g_k^ja{7�yo,g)��kAu�q�nyt6u�e6k^o�g�iAo,t6tho�gPm�nyo4tho�g_�lk^¨�g�r]t6u�qyjlq
t6ehqyxsuckIehiIxC|~jln2kIkAucehiz ,iIkIo�uLiIiAk^e6�yn2x�o��%tvu%qyjlq[the6qyx�u�kIe�iAxCwyo9t6u�thjle+wyo9{,jlq]i7u�{<i¡o�q]iIkIo�wyo,na}��lkAu�ehqyg��
¢¤o�tht6o ��{�e�o,g^i�{�t6u�gIg^e6m�nyo�p%o�q]i%p%jawyx,t6ehgIx�oMwyu�qyg%t6o'|ykIj��yt6¨,p�o'wyo�dfo,k^iA´c�+�fqyo±wyo�nE}2eh¨�p%o'jlkIeh�le6qyo
|	jlgIg^e6�ythoWwyo�t6u�qyjlq the6qyx�u�kIe�iAxSo�g�iS��u�g^x�o�g^nyk tV��o<}ae6g�iAo,qy{�o�w���nyq2oMp�eh{�kIjc©�gIg^nykAuciIe6jlqÁwyo�t6u�|y��u�g^o
gIj�t6e6w2o��P�Pq o=<�o<isrPwyo±p�u�qye6¨,kIoM�lx,qyx�kIu�t6ocrPtvuª|y��ucgIo'|~j�kIo�n2gIo±o�g^i�{�j�qyg^iIehiAn2x�o±|�u�kSnyq¼o�qyg^o�p��ytho
wyo�©�g^gInyk^o�gCo,i¡nyqªkIx,gIosucn w2o |~jlk^o�g¡{,jlqyqyo,{,iIx�g��+§+u�|	jlkIj�gIehiIx-iIj�i7u�tho]U o�g�iCwyjlqy{ t6u�g^jlp�p%o�wyo,g
¦�kAuc{,iAehjlqyg��ljlthnyp�ehm�nyo�g-wyo�g |	jlkIo,gZY �Mo<i wyo�g-©�gIg^nykIo,g[Y 3 ��»¡ucqyg�nyqyoMk^ja{7�2o�wyn¾i�¥E|~oS�Q�lk^¨�g��Ar#t6u
{�j�q�iIkIeh�yn2iAehjlq�wyo�g�©�g^gInyk^o�g9�'t6uM|~jlk^jlgIe�iAx�iIj�i7u�tho�o�g�i9o,qÁ��x�qyx,kAu�t�iIkI¨�g�¦�u�eh�yt6oc��¢¤o,|~o,qyw�u�q]isr+t`��ehpS�
|�u�{<iSwyo�gS©�g^gInyk^o�g%gInykSt6oW{�jlp%|~j�k^iAo,p�o,q]iSpWu�{,kIjlg^{�jl|2e6m�nyoM|	o�n2i% ,iIkIoMg^e6�lqye�©�{suLiAeh¦Q���Pq¬o=<�o<isrPg^e
w�u�q2gZtvuC�]u�p%p�ozwyof{7��u�kI��o�p%o�q]i�{�j�qygIehwyx�k^x�o¡eh{�e�t6o,g¤{7��u�q2�lo�p%o�q]iAg¤wyo¡�lx,jlp�x<iAk^e6ozwyo�gZ|	jlk^o�g¤g^jlq]i
qyx,�lt6eh�losu��2t6o�g,r�eht)q���o,q¼o,g^i%|�u�g9wyoMp� ,p�oW|~jln2k�t6o,g9©�gIg^nykIo,g���§P��ehwyx�oW{�jlqyg^e6g�iAoMwyjlq2{'�[wye6k^o�m�nyo
t6oC{,jlp�|	jlk�iAo�p%o�q]ifqyjlq�t6e6q2xsu�ehkIo�gIo,kAu�e�izw<\[�%nyqyo-¦�o,kIp%o,iInykIo�|ykIj��lkIo,gIgIe��lo-wyo�gz©�gIg^nykIo,gS¿�wyx,{�k^jle6gQ�
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gAucqy{�o�w2oUY 3 À�o,q¾¦�jlqy{<iAe6j�q¾wyoWt`��uc{�{�k^jle6g^gIo,p�o,q�i�wyo�tvu±|ykIo,gIg^e6jlq wyoW{�jlq2©yqyo�p%o�q]is�#µ�jln2kIgIn2eh�cu�q]i
{�o<iIiIoZe6wyx,o�rct6o¤k^x��lehp�o)u�g�¥ap%|2iIj�iAehmEn2o¤wyn p%jaw2nyt6o�wyoZ{,jlp�|2kIo�g^gIehjlq9i7ucqy�lo�q]iP{,jlkIk^o�g^|~jlq2wykAu�e�iPu�thjlkIg
�¡nyqyoZ¦�o,kIp%o,iInykIo¤iIj�i7uct6o¤w2o�g�©�g^gInyk^o�g_|~j�nyk�nyqyo�|2kIo�g^gIehjlq wyo�{�j�q2©�qyo,p�o,q�i_g^n �%gAu�p%p%o�q]iP�lkIu�qywyoc�
µ�j�nyk�{�jlqa©�kIp%o�kZ{,o,i^iAo��]¥E|~j�iI�y¨�g^o�r�eht~o,g^i��	jlqMwyo�p%o�q]iAehjlqyqyo,kZm�nyo�t6o¡{�u�kAuc{,iA¨,kIo�qyj�qMt6e6q2xsu�ehkIozwyo
tvu¡k^x�|	jlqyg^oz��t6jl��uct6o¤q���o,g^i�|yt6n2g�jl�yg^o�k^��xfm�n�ucqyw + ���. uCuci^iAo�ehq]iPtvu4�cu�tho�nykPucg^¥Ep�|aiAj�iIe6m�nyo�r�eV��o��lw�ucqyg
qyj�iIkIo�ehq]iAo�k^|ykIx<i7uciIe6jlq�r�m�n�ucqyw¾iAjlnaiAo�g9t6o�g�©�gIg^nykIo,gSgIjlq]i�¦�o,kIp%x�o�g,��§+u��cu�tho�nyk9u�g^¥Ep%|2iAj�iIe6m�nyo�wyo
+ ���. o,g^i�uct6jlk^g)x,�]u�t6ozu�nWp�jEwynythozw2o4{�j�p�|yk^o�g^gIe6j�qWw���nyq�p%e6the6o�nS|	jlkIjEx�t6u�g^iIe6m�nyo�t6ehqyxsuce6kIo�w2o4p% �p%o
p%jlkI|y�2jlt6jl��e6o4o<i�{�jlq2g^iAe�iAnyxCw���nyqyo�p�uciAk^e6{�o4qyjlqM©�gIg^nykIx,o��

µ�j�nyk#{,jlq2©�k^p�o,k#t6o�ka`�t6o�wyoZtvu�p%e6{�k^j�©�g^gInykIuciAehjlq�rjlq9{,jlqyg^e6wy¨,kIoZtho�g#{,jlnyk^�~o,g#|yk^x�gIo,q]iAx�o,g��ftvu�©��lnyk^o
^a� � mEn2eP{�jlk^kIo�g^|~j�qywyo�q]i9u�na}[kIx�g^nythiAuciAgCwyo iIo�g^iIgCwyoS{�jlp%|ykIo,gIg^e6jlq�e6g^j�iAk^jl|	o�wykAuce6qyx,g�o=<�o,{,iInyx�g-�
tV��u�|y|yu�kIo,e6t�iIkIevu}2e6u�t�g^nyk4wye <�x,kIo,q�iIgfx,{7��u�q]iAeht6thjlqyg�wyo��lkI¨,g ¿ � ��³Ee6��u��Ir�^ZN N Z�r�{�jlp%p�nyqyeh{suciIe6jlqM|2kIe��
�lx,o�À ��§+u�|ykIo,gIgIehjlq9w2o){,jlq2©�qyo,p�o,q]i�o�g�i�iIkAu�{,x�o�o�q9¦�j�qy{,iIe6jlqCwyo�tvu�wyx,¦�j�kIp�uciAehjlq¡�ljlthnyp%e6m�nyo_m�n���o,t6tho
e6q2wynyehi���¢¤o�g kIx,gInyt�i7uciIg9p%jlq]iAk^o�q]i�t`��u�{,{�k^jle6g^gIo�p%o�q]i9gIe6��qyeh©�{�uciAe�¦Zwyn p%jEwynyt6oSwyoW{�jlp%|ykIo,gIg^e6jlq¾o<i
tV��o<}aehg^iAo,qy{�o)w���nyqyo¤�cu�tho�nyk�u�g^¥Ep%|2iAjciAe6m�nyo)|~j�nyk#{,o¤wyo,kIqyeho�k�rL|	jlnyk�wyo�g���kAu�qyw2o�g�|yk^o�g^gIe6j�qyg#wyo¤{�jlq2©a�
qyo,p�o,q�i��l�Pq�¦�u�e�isrLt6o�g�wye�<~x�k^o�q]iAo,gP{�jln2kI�	o�g�wyo�t6uz©���nykIoh^E� � {,jlkIk^o�g^|~jlq2wyo�q]i)�4wyo,gPx�{7��u�q]iIe6t6thjlqyg�wyn

�����! ^a� � �fF=$�KL3UDa>�=VKL0H�D TWK�H�DE365�HE5[87KLT4;	@A57171<=VKL0 $�KL3UDET =�B�D�5�;�KLDa@±H�= �¡F<@A5<0�>�571 $L/�365<DE@A1�HE5'3�/K�171<DE@I/�>�=VKL0[=?0�=?>�=�/�365
p% �p%oz��kI¨�g,r�mEn2e~jlq]i)x,iIxfg^jlnyp%e6g�r�us�cu�q]i)t6o�iAo�g�i¤w2of{,jlp�|2kIo�g^gIehjlqWehgIj�iIkIjl|	o�r���nyqyofu�ny�lp%o�q]i7uLiAe6j�q
wyoziAo�p%|	x�kAuLiAnyk^ofg^nyeh�Ee6ozw���nyqyo¡{7��n2iIo¡kAuc|ye6wyo�wyof{�o<iIiAo4wyo�k^qye6¨,kIoze6qywyn2e6gAucq�i)nyqyofp�eh{�k^j�©�gIg^nykAuLiAe6j�q
e6g^j�iAk^jl|	o��+µPt6nyg�tV��u�ny��p�o,q�iAuciAehjlqªwyoSiAo,p�|	x�kIuciAnyk^o�o,g^i-e6p%|~j�k^i7ucq�iIo |yt6n2g�t6u±kIu�e6w2o�nykCe6q2ehiAe6u�t6o-wyn
p�uciAx,kIevucn o�g^i�|	o,iIehiAocrl{�o�m�nye�g,��o }2|2t6e6m�nyo�¦�u�{,e6t6o,p�o,q]iP|�u�kPthoZ¦�u�ehiPm�nyo�t6uCp%e6{,kIj�©ygIgIn2kAuciIe6jlq�o,g^i)|yt6n2g
e6p%|	jlk^iAu�q]iAoS|~j�nyk9wyo,g�{,¥E{,t6o�g9wyoW|ythnyg9��kAu�qyw2o�u�p%|yt6e�iAnyw2o���¢¤o�|	o�q2w�u�q]isr#iIjlnyg-t6o�g-x�{7��ucq�iIe6tht6jlqyg
|yk^x�gIo,q]iAo�q]i�t6u�p� ,p�o��cu�t6o,nyk_u�g�¥ap%|2iIj�iAehmEn2o���e6thgPjlq]i�iIjlnyg�t6o�p% �p%o�{�jlp%|~j�k^iAo,p�o,q]i)n2qyoz¦�j�e6g_m�nyo
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iAj�n2iAo,gztho�g�©�g^gInyk^o�gzgIjlq]i�¦�o�k^p�x,o�g��
¢¤o,i^iAo��cu�tho�nyk9u�g^¥Ep%|2iAj�iIe6m�nyo�g^ny�l�l¨,kIoMx,�]u�t6o,p�o,q]i�m�nyoMtvu�{�jlq]iAk^e6�ynaiAe6j�q¾wyo�g q2jlq t6ehqyxsu�k^ehiIx�g�wyo
{�j�q�iAu�{,i¡u�n[{,jlp�|	jlk�iAo�p%o�q]ifpWuc{�kIj�gI{�j�|ye6m�nyo-qyjlq[the6qyx�u�e6k^o�o,g^i�q2x��lthe6�lo�u��yt6oC|�uckfkIu�|y|	jlk^i¡��{�o,t6tho
wyo,gz©�g^gInyk^o�g,�
»¡u�q2g#iAjlnaiAo¤t6uzg^nyehiIo�rLjlq�qyo¤{�jlqyg^e6wyx,kIo,kAu4wyj�qy{¤m�nyoZt`���]¥E|	j�iA�y¨,gIoZw���u�|2kI¨�g#tvu�m�nyo,t6t6o_t6ufkIx,|~j�qygIo)qyjlq
t6ehqyxsuce6kIo9wynÁp%e6the6o,nª|~jlk^o�na}ªo�g^i-o�q]iIe6¨�k^o�p%o�q]i-wynyo��±t`��o }2ehg^iIo�qy{,o%w���nyqÁkIx,gIosucn®wyo%p�eh{�k^j�©�gIg^nykIo,g
w�u�q2gzt6u�|y��u�g^o-g^jlt6ehwyo��

6(5 4�5 � � *?>
: BG>=>2*t$MF � .WH�� .��%*8>@;P.CFT:Y. � � BTF .W:Y$MFGFE.���*t$�F�.CF ;2,/.EHo.C> � $ ,/.C> . ;
Ho.C> VT>=>
B ,8.C> 5

�Pq���o�k^iIn�wyo�tV���]¥E|~j�iI�y¨�g^o9w���o<}aehg^iAo,qy{�o-w���nyqyo�p�eh{�kIjc©�gIg^nykAuciIe6jlq'wyo�tvu p�uciAk^e6{,o�gIjlthe6wyo�wyn�pWuLiAx<�
kIe6u�n�ryt6u�m�nyo�g�iAe6j�q�m�nye�g^o�|	jlg^o�qyuciAnyk^o�tht6o�p%o�q]i�o,g^izwyoCgAus�lj�e6k�{�jlp%p%o�q]i�t6o,g�©�gIg^nykIo,gfg,��ehqygI{,kIeh��o�q]i
w�u�q2g�tV��o�gI|yu�{�o�|	jlkIo,na}~���PqMo <~o,i�ry{�jlp%p%o¡qyjlnyg¤tV��u���jlqyg�wye�i�u�q]iAx,kIeho�nyk^o�p%o�q]israt6o�g¤|~jlk^o�gZ¦�jlk^p�o,q]i
nyq kIx,gIosucn®{�j�qyqyo�{<iAx�gAuciInykIx%|�u�kCnyq���nyehwyo%�±t6u'|2kIo�g^gIehjlq2��� ½ q |yk^jl|~j�gIo�u�t6jlk^g�wyoSwye6g�iAehqy�lnyo,k
wyo,na}±{su�g5�
¿�evÀ�tho�gz©�gIg^nykIo,g�g^jlq]i�{�j�qyqyo�{<iAx,o�gCu�nªk^x�gIo�u�nª|	jlkIo,na}~���Pt6tho�g4g^jlq]i�wyjlq2{9x��lu�t6o,p�o,q�i4gAuciInykIx,o�g�|�uck
t6o�p% �p%o¡��nyehwyo�o,izg^jlnyp%e6gIo,gz�St6u�p� ,p�o�|2kIo�g^gIehjlq �±m�nyo�t6o,g�|~jlk^o�g,�
¿�ehe?À)tho�gZ©�g^gInyk^o�gfgIjlq]i��Ee6wyo,gzo<izqyjlq'{�jlq2qyo�{<iAx�o,g¡u�nE}'|~j�kIo�g-¿ � V .Swyu�qyg�t6o,g�©ygIgIn2kIo�gAÀ<�
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�����! �^a��·f��$�D�5¡1�87:�F<T%/�>�=�B�D�5�HE5C3�/S1<>�@ D�8<>�Da@A5C=?0�>�5<@ 0�5-H�N DE0�T =?3U=V5<D�;�KL@A5<D�b�X'&�0�/O"�@^/�0	H�=6171�5<TW5<0�>
H�N DE0®F<36F<TW5<0�>¤HE5�3�/WT%/�>`@ =V875C@AF=$�G<365C3INO5^bl=61<>�5<0�875-HE571CT =V8<@AK-K�171<DE@7571�X
»¡u�q2g�t6o,g9wyo,na}¾{�u�g�r�tV��u�ny��p�o,q�iAuciAehjlq wyoWt6u�|yk^o�gIg^e6jlq®wyo�{�j�q2©�qyo,p�o,q�is�4r#��|2kIo�g^gIehjlq¾wyo�|	jlk^o
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{�j�qyg^iAu�q]iAo�r�uW|~j�nyk¡o <~o,i¡wyo�kIo<¦�o�k^p�o,k4t6o,g4©�g^gInyk^o�g�r�w2o�gIjlk�iAo�m�nyo9t6o�g4wyo�na}[gI{7�yx,pWucg¡gIjlq]iC{,jlpS�
|�uciIe6�ytho�g,r�u�n'p�j�e6qygZm�n�uct6ehiAuciAe��lo,p�o,q�i�u���o�{�tvu�©��ln2kIo0^a� Zl�
�fq2ofo }2|	x�k^e6o,qy{�ozgIehp�|ytho�|~o,kIp%o,i�wyo�{�t6u�kIe�©�o�kPt6u�mEn2o�g^iIe6jlq�wyo�tV��o<}ae6g�iAo,qy{�ozw���nyqyoz{�jlqyq2o<}ae6jlq�o�q]iAk^o
|	jlkIo,g�o<iW©�g^gInyk^o�g��¤�Pt6t6o'{,jlqygIehg^iIo[�®ucny�lp%o�q]iAo,k�g^e6p�nyt�i7u�q2x�p%o�q]iStvu�|ykIo,gIg^e6jlq w2o�|	jlkIos� o<i�t6u
|yk^o�gIg^e6jlq±wyo�{�jlqa©�qyo�p%o�q]i'�4r��%|yu�k^iIe6kZwyo�tV��x,iAuci�e6q2ehiAe6u�t#¿J� V/.2r�� V .lÀ<ryo,q�p�u�e6q]iAo,q�u�q]i�x��lu�t6o,g
{�o,g wyo�nE} m�n�u�q]iAe�iAx,g��_¢¤oM{7��uckI�lo,p�o,q�iSehqywynye�i9t6u�wyx<¦�jlkIp�uciAehjlqÁ��jlt6n2p�ehmEn2o���K � K �[|�u�k^iIe6k-wyo
tvucmEn2o�t6tho¡jlq'wyx<©�qyehiznyq±p%jawyn2t6o¡wyoC{,jlp�|2kIo�g^gIehjlqr�

� V*) �
��K � K 
 �WV � ¿�^a�_^�À

»¡u�q2g�t`���]¥E|	j�iA�y¨,gIo�jl�Stvuz©�gIg^nykAuciIe6jlqSo,g^i�{�jlq2qyo�{<iAx�ocr�e6t2o,g^i�p�u�qyeh¦�o,g^iIoZm�nyo�{�o�{7��u�k^�lo�p%o�q]i�e6q2wynyehi
w�u�q2g¡tvuW|2��u�gIo9gIjlthe6wyo0K N wyn[�	��o���k���n2qª{7��u�p%|[wyo�{,jlq]iAkAuce6q]iAo,g¡t6jE{su�tho�gznyqye�¦�jlkIp%o�gGg V )+�32 o<i
nyqyo'wyx<¦�jlkIp�uciIe6jlq¾thja{�u�t6o�o�tht6o<� p� ,p�o�nyqye�¦�jlkIp%o�)o� �
N)(�* &M2 ��µ_n2e6gIm�nyo±{�o<iIiIo'�cu�tho�nyk9|~o,n2i% ,iAk^o
x,iIo�qyw2nyo�u�na}M|	jlk^o�g�o,izucna}�©�g^gInyk^o�g,r	eht~g,��o,q�g^nyehiZmEn2o�t6u9wyx<¦�jlkIp�uciAehjlq�p�u�{�k^jlgI{,jl|yehmEn2o¡o�g�i4ucnygIg^e
x��lu�t6o-� )o� �RN (�* &G2 �	»¡u�qyg¡{,o�gf{�jlqyw2ehiAehjlqyg,r	t6uS�cu�tho�nykzwyo � o�g�i�nyqyo-{�jlqyg�i7u�q]iIo�e6qyw2x�|	o�qyw�ucq�iIo
wyo���r+x��]u�thoWucn®p%jawyn2t6oSwyoW{,jlp%|ykIo,gIgIehjlq®w2n¾gIjlthe6wyo . N V c�2 & � N (�* &V2 e (�* ��¢4��o,g^i tho�k^x�gIn2thi7uLi
jl�2iIo�q�n[o }2|	x�k^e6p%o�q]i7uct6o�p%o�q]if|�u�kf£¤jln2iIo�{�uWo,i¡u�tV�h¶ Z�:¹`r~j���tvu%p�o,gInyk^o9wyo � ¦�jlnyk^qyehiz|	jlnykzwyo�nE}
�lk^¨�gCwye�<~x�k^o�q]iAg�nyqyo �cu�tho�nyk�g^o�qyg^e6�ytho�p%o�q]i�x��]u�tho�r�w2o�t`��jlk^wykIo w2o �iª�� µ�u2r�{,jlqyg^iAu�q]iAo%gInyk�nyq e6qa�
iAo,k^�cu�tht6o¡wyoV��wyo NS��Z�N N ��µ�u2�
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�����! �^a� ª ��5^b,;�F<@ =V5<0�875CK��%�WV ��X1+�O.- 36571�;�KL@A57195<>_36571 K�171<DE@A57141�KL0�>¤87KL0�0�578<>�F71�X +�� -�36571¤;�KL@A571�5<>
36571 K�171<DE@A571�0�5¡1�KL0�>+;2/L1987KL0�0�578<>QF71�X
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             cavité circulaire initiale                
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