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� 
 � %$&+��'#�"!#(���� 4��¼� �������������� �"!#�$��
�4��¼����������
/�>�Ó4��
!��/���¼���������3
�
������������
�
 �����5' %$��� 07' ��89%��������� 4��

01%$���/�5���m�L!	���
�/�/�>�
��Í³ ������Í�¥ªp�k�y/hje"yzvPrRqwk�vwxby"e"f��bsbvwy5s�xªx�fNs�¹Nk\h®s¨��e��k\rBf@x��@v�y�v�f@x�x�k�s�e�bkyz±b��k��k�s�ihjx�x�¯
��k�s�ihjx�x¨�ZfNs�e�qPh�tzfjqws�yzvwfNx¨xbs�iX�k�ezvP}Ns�k�tzs�e�ihNrR�bvwx�k\t���hje$h[qµq��kBq�k\t��bk�gNe$hjx���t���e"fN¶bq��k�i�k\t
�bk/�bqPhN}@s�k\t¬fNsH�bk�rBf³}@s�k\t+h®����e"f³rR���k\t ��hje6�kBq`�k�i�k�xby$t {�xbvPt�·#p�k�y"y"k�iX�k�y"��f��bks�yzv|q|vPtzk/s�xHk\tz¯
��hNrBk�gNeRf�t"t´vwk�e^e��k\�bsbv�y#��hje^e$h®����fNe"y��h�s�x�k¬��e"k�i/v��k�eRk�¹Nk�e$t�v�f@xvwxby"e"f��bsbvwy"k¬��hjeÇqwk\t�hjs�y"k�s�eBt�·��Çh
rBfNxb¹Nk�e"g@k�x�rBk�fN��yzvwih*qwk�bk�qPh/iX�k�y"��f³�bk�k\tzy¬�L�k�i�fNx�yRe³�k�k¬g@e��hNrBk��h�q�� vwxby"e"f��bs�rByzvwfNx©��� s�x�x�fNs�¯
¹Nk\h®sr�hN�be"k¬hj¶�tzyRe$h*vwy�}Nsbv���k�e"i�k�y>���æhjx�h[q�±�tzk�e��bk¬i9hjxbv��k�e"k¬tz±�tzy��k�ihjyzvP}@s�k�qwk\t ��e³�k\rBfNx��@vwyzvwfNx�¯
x�k�s�e$t^�bk�yz±b��k¬�¬k�s�i9hjx�x�¯°�¬k�s�i9hjx�x ·���� k\tzyzvwihjyzvwfNx��bk¬rBfNxb¹Nk�e"gNk�x�rBkLk\tzy#vwx����k��Zk�x���hjx�yRk �bs
x�fNi/¶�e"k��bk�tzfNs�t�¯°�bfNih*vwx�k\t�� �bk\t t"hjs�y$t��bk�rBf�kBÀKrRvwk�xby$tH�kBqPhNtzyzvP}@s�k\t�k�x�y"eRk¿t�fNs�tz¯°�bfNih[v�x�k\t»�
k�y¬x�k/���k��Zk�x��6}@s�k�qwfNg�hje�v�yR��i/vP}Ns�k�i�k�xby��bs6x�fNi/¶�e"k���z�kBq`�k�i�k�xby$t#{�xbvPt���hje�tzfNs�tz¯°�bfNi9h*vwx�kN·
��fNs�t�vwx�yRe"f³�bsbvPtzf@x�t�hjs�t"t´v�s�x1��ezvwx�rRv��ZkÃ¹jhjezvPhjyzvwfNx�x�kBq��h®e$hjiX�k�y"ezvP}Ns�kHhj����e"f�r"���k©�bkHyz±��Zk
��kBvPt"t�x�k�e"¯°�Æv�x��@q|vPx ��rBk}@sbv���k�e"i�k�y5���æhj���bq|vP}@s�k�e�x�f�t�e��k\tzsbqwy$hjy$t��h9s�x¨yRe��k\t�gNeBhjx��Âx�fNi/¶�e"k
���z�kBq`�k�i�k�xby$t {�xbvPt¬�bk��bqPhN}Ns�k\t�s�yzv|q|vPt��k\t�k�x���e$hjyzvP}@s�kN·���k\t�e��k\tzsbqwy$hjyBt^y"���k�fNezvP}Ns�k\t�tzfNxby rBf@xb{�e"¯
iX�k\tL��hje¬�@v�¹@k�e$tzk\t�kBÅ³���k�ezvwk�x�rBk\t�x�s�iX�k�ezvP}@s�k\t�k!  k\rBy"s>�k�k\t"�h�qPh ²Äf®vÈt�tzs�e+�bk���k�y�v�yBt���e"fN¶bq��k�i�k\t
i�f����kBqwk\t�k�y+tzs�e+�bk\t�r�hNtLvwx��bs�tzy"ezvwkBqPtt�v�g@xbvµ{~r�h®yzv|² t�·
# ÑZ¡\ �Ï"¤�$%�Í ¥-���k�y"��f��bk\t�vwy��k�e$hjyzvw¹Nk\t��ÇgNe$hN�@vwk�xby�rBfNxj��s�g@s>�kN� ��e��k\rBfNx��@vwyzvwfNx�x�k�i�k�xby\���L�k\rBfNi�¯
�Zf�t´vwyzvwfNxm�bk �bf@ih*vwx�k\t��+t�fNs�tz¯°tzy"eRs�rBy"s�e$hjyzvwfNx �L��e"fN¶bq��k�i�k\t�tzs�e6g@ezv|qµqwkªgNe"f�tRt´v��k�e"kN�^�bqPhN}@s�k\t��
rBf�}Ns�k\t»����ezvwx�rRvw��k\t�¹jhjezvPhjyzvwfNx�x�kBqPt���hjeBhjiX�k�yRezvP}Ns�k\t�·



���������	�
��������������������	����������� �!�����������#"%$#&'�(���)� �

*#+-,/. ¡\¢*Ñ Ò � ¤j¡(0ÈÑ .1+ ¸���k©h®���bqµvPr�hjy�v�f@x f®²��bfNi9h*vwx �bk\rBfNi��Zf�t´vwyzvwfNxÁi�k�y"��f���t�y"fºy"��k
xbs�i�k�ezvPr�h*q7tzfjqws�yzvwfNx¼fj²Ã�bqPhjy"kofNe tz��kBq|qÃ��e"f@¶bq�k�i9t1²°hNrBk\t1yz«�f��@vµÀ�rBsbq�y�v�k\t32Hy"��km¹Nk�e"±
�Zf�fNe9rBfNx��@vwyzvwfNxbvwx�gXfj²3yR��k6hNt"tzf�rRvPhjy"k\�Xh*qwgNk�¶�e$h[vÈrÆfN��k�eBhjy"fNe\�#hjx��ªy"��k6tzyRe"fNx�g¨rBfNxbyzvwx�sbvwyz±
e"k\}@sbvwe"k�i�k�xby$t�x�k�k\�bk\�7hjy�k\h@r"�ªvwxby"k�ez²°hNrBkN·54¬x7yR��k�fNy"��k�e���hjx���� y"��k���hje"yzvwyzvwfNxÁfj²+�bqPhjy"k
hjx��9tz��kBq|q t�y"e"s�rBy"s�e"k\tuvwx�y"f/rBfNx�x�k\rBy"k\�9tzs�¶�tzy"eRs�rBy"s�e"k\t#vPtL}Nsbvwy"k�h�x�hjy"s�e$h[q�fN��k�e$h®yzvwfNx76��@vwe"k\rBy
tzs�¶�t�y"e"s�rBy"s�ezvwx�g���h@t�¶Zk�k�x�s�tzk\��²EfNe>h�qwfNx�g/yzvwi�k�v�x6� x�gjvwx�k�k�ezvwx�g�·��Ns�rR�6�@vwe"k\rBy¬y"k\rR��xbvP}Ns�k\t
hjeRk+tzs�r�rBk\t"t´²Esbq ¶�s�y¬hje"k¬e"k\t�y"ezvPrBy"k\�/y"f ��hje"yzvwyzvwfNx�tuvwx�y"f�tzi9h*q|q~xbs�i5¶Zk�e$t^f®²Çt�s�¶~�bfNih[v�x�t�hjx��
hjeRk���hje$�9y"f/vwi��bqwk�i�k�xby�fNx6��hjeBh*q|q�kBq#ihNrR�bv�x�k\t»·

¸ ��k���s�e"��f�t�kfj²^y"�bvPt���hj�Zk�e¬vPt�y"f v�xby"e"f��bs�rBk5h®x9v�yRk�e$hjyzvw¹Nk/tzs�¶�tzy"e"s�rByRs�ezvwx�gy"k\rR��xbvP}Ns�k
²EfNeªy"�bvwx��bqPhjy"k\tXhjx��otz��kBq|qÈtÁtzy"e"s�rByRs�e"k\tª«¬�bvPr"� ��hNtºgNfbf³�o��hjeBh*q|q�kBq©h®x���rBf@x�¹Nk�eRgNk�x�rBk
��e"f@��k�e"yzvwk\tÂhjx��1«¬�bvPrR� r�hjx���hjx��@qwk¨��h®e"yzvwyzvwfNx�t9vwxby"f7hºqPhje"gNkºx�s�i/¶�k�e�f®²¿tzs�¶��bfNih*vwx�t�·
¸���kH��e"k\t�k�x�y�i�k�yR��f³�WvÈtÂh¨g@k�x�k�e$h*q|v É hjyzvwfNx�fj²yR��k6y"k\rR��xbvP}Ns�k¨«�kH��h*¹Nk�{�eBtzyK�bk\tRrBezvw¶�k\�
vwx98æ�N�/:°��«¬�bvPrR�¨s�tzk\thÂ�¬k�s�i9hjx�x�¯°�¬k�s�i9hjx�xÃ��eRk\rBfNx��@vwyzvwfNx�k�e/«�vwy"�Ãh�rBf�hjeBtzk/gNezvP�¨tzfjqw¹Nk�e*·
¸���k�qwf³r�h[q>��fbfNe/rBfNx��@vwyzvwfNxbvwx�g¨fj²>yR��kh*qwgNk�¶�e$h*vPr�fN��k�eBhjy"fNehjx�� y"��k/vwx�yRk�ez² h@rBkrBfNxbyzvwx�sbvwyz±
e"k\}@sbvwe"k�i�k�xby$t�hjeRk��hjx��@qwk\�ª¶b±¨y"��k�qwf³r�h*q+��k�s�ihjx�xXfN�Zk�e$hjy"f@e\· �2rBfbhje$tzk�g@ezvP�Ãtzf®q�¹@k�evPt
hN���bk\� vwxXfNe$�bk�e y"f�²°hNrRv|q|v�yBhjy"k9kBÅ rR��hjx�gNk9fj²�vwxb²ÄfNeRihjyzvwfNx¨¶Zk�yz«>k�k�xªy"��kt�s�¶~�bfNih[v�x�t�hjx��
y"�bs�t#hNt"tzs�e"k^yR��hjy�y"��k>rBfNxb¹Nk�e"g@k�x�rBk��bf�k\tÇx�fNyÔ�bk�y"k�e�v�f@e$hjy"k^«�vwy"� y"��k^xbs�i5¶Zk�eÔf®² tzs�¶��bfNih*vwx�t
8æ��;�:´·3¸ ��kXih*vwx�vP�bk\hÁvwx<8æ�N�/:«¬hNtÂy"f�hN��hj��yHy"��kªi�k�y"��f��Ófj²=8æ�>;�:/¶b± k�xbqPhje"g®v�x�gÓy"��k
rBf�h®e$tzktz��hNrBk y"f�k�xb²EfNe$rBkrBfNxbyzvwxbsbv�yz±�fj²^y"��ktzf®q�s�y�v�f@x©hjy+t�s�¶~�bfNih[v�xHrBfNe"x�k�e$t�y"��e"f@s�gN��fNs�y
y"��k�vwy"k�e$hjy�v�f@x ·Ô¸��bvPt g�h*¹Nk�gNfbf��¨rBfNxb¹Nk�e"gNk�x�rBk�²Äf@e��bqÈh®y"k��eRfN¶bqwk�it�·1?¬k�eRk�«�k��e"k\t�k�x�y/hjx
vwi���e"fj¹Nk\� i�k�y"��f�����«¬�bvPr"�He"k\�bs�rBk\t t´vwgNxbv|{~r�hjx�y�q�±ºy"��k�t´v É k�fj²>yR��k¿rBfbhje$tzk/��e"fN¶bqwk�i «¬�bv|qwk
��e"k\t�k�e"¹Nvwx�gXy"��k�g@f�f��XrBfNxb¹Nk�e"gNk�x�rBkÂ��e"fN��k�eRyzvwk\t�fj²�y"��k�i�k�yR��f³�W²Äe"f@i@8æ�N�/:°·#¦¨kÂ��e"k\tzk�xby
hªx�k�« hj¶�tzy"eBhNrBy�²Ee$hji�k�«>f@e"¾¨²EfNe��¬k�s�i9hjx�x�¯°�¬k�s�i9hjx�x�i�k�y"��f���t�hjx��Á��e"fj¹Nk�y"��kHs�tzs�h[q
fN��y�v�i9h*q �bfNi9h*vwxÃ�bk\rBfNi��Zf�t´vwyzvwfNxXk\tzyzvwih®y"k�2�y"��krBfNx��@vwyzvwfNxªxbs�i5¶Zk�e/gNe"fj«+t�fNxbqw±¨«�k\hj¾Nqw±
«�vwy"�9y"��k¬xbs�i/¶�k�eLfj²~kBqwk�i�k�xby$tL��k�e¬tzs�¶��bfNih*vwx ��h®x�� vwy�vPt ¶�fNs�x��bk\�¿vwx��bk���k�x��bk�xbyzqw±�fj² y"��k
xbs�i/¶�k�e�fj² t�s�¶~�bfNih[v�x�t»�~hjx��9f®² rBfbkBÀKrRvwk�x�yL�zs�i���t�·

¸ ��k¿��k�s�ihjx�x�¯°��k�s�ihjx�xº��e"k\rBfNx��@vwyzvwfNx�k�e« v�yR� h9rBf�hjeBtzk5tz��h@rBk5«¬hNt vwx�yRe"f³�bs�rBk\�©v�x
8æ��;�:bs�x��bk�e^y"��kLx�hji�k A�h*qPhjx�rRvwx�g�B�fNi9h*vwxCB�k\rBfNi��Zf�t´vwyzvwfNx�hjx��3²Äs�e"yR��k�eutzyRs��@v�k\��vwxD8w�\�b�j��Eb�
�N��:°·F4¬s�e�hj¶�tzyRe$hNrBy�²Ee$hji�k�«�fNeR¾3hjx�� hjx�h*qw±�t´vPt^hje"k�eRkBqÈh®y"k\��y"f�y"��kLe"k���e"k\tzk�xby$hjyzvwfNx/fj²�hjx�fNyR��k�e
��k�s�ihjx�x�¯°��k�s�ihjx�xHi�k�y"��f���« v�yR�6hrBf�h®e$tzk�tz��hNrBk5h@t¬hjx6hj¶�tzyRe$hNrBy���rR��«¬hje É i�k�yR��f³�Kv�x
8w�*l(:´·HG fNe k\hjezq|vwk�e^«�fNe"¾�fNx y"��k>��k�s�ihjx�x�¯°��k�s�ihjx�x9hjx��t´vwi/v|qPhje^��e"k\rBf@x��@v�y�v�f@x�k�e$t^«�vwy"��f@s�y
hÂrBf�hje$tzk�tz��h@rBkN� tzk�kI8w�j�^�\���^�»�³� � �N� �N�/:°·����bf@ih*vwxÃ�bk\rBfNi��Zf�t´vwyzvwfNxªi�k�y"��f��ÂvwxÃh�tzk�x�tzk
�bs�h*q^y"f��¬k�s�i9hjx�x�¯°�¬k�s�i9hjx�xÂvÈt�f@¶�y$h*vwx�k\��¶b±�k�xb²Äf@e$rRvwx�g9v�xby"k�e$t�s�¶~�bfNih[v�x¨rBfNxbyzvwxbsbv�yz±Â¶�±
� h®gNe$hjx�gNkÂi/sbq�y�v��bq|vwk�e$tJ8w�\�b���N�����F;�:°·�¸���hjy9i�k�y"��f�����¾bx�fj«¬x�hNt-G^�L¸��$�Lgjvw¹Nk\t�ezvPtzkHy"fXh
x�hjyRs�e$h*qurBf�h®e$tzk���e"fN¶bqwk�iK8w�/E��Z��L/:°·��m¹Nk�e$t�v�f@x6fj²MG^��¸��L«�vwy"�©rBf@x�¹Nk�eRgNk�x�rBk��e"f@��k�e"yzvwk\t�²EfNe
�bqPhjy"k\t�t´vwi/v|qPhje�y"f�y"��k���e"k\tzk�xby�i�k�y"��f����*vPtL¶�hNtzk\�/fNx�k�xb²ÄfNeBrRv�x�g y"��k+rBfNxbyzvwxbsbv�yz±�f®² tzfjqws�yzvwfNx
hjy�tzs�¶~�bfNi9h*vwx©rBfNe"x�k�eBt���h*qPtzf�¶b±9k�xbqÈh®e"gjvwx�gyR��k5rBf�hjeBtzk3t���hNrBk-8æ� �:´·
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�´x��Nk\rBy�v�f@x ����«�k¨e"k�¹@v�k�«	y"��k���vwe$rR����f%  ¯���fj¹NkÃyR�bv�x �bqPhjy"kªi�f��bkBq��@vPt"rBeRk�yzv É k\� ¶�±

rBfNxb²EfNe"i¿v�x�g�eRk\�bs�rBk\�=?�p>¸ y"e�vÈh®x�gjqwk\t�8w�N��:Ôf@e3hj����eRf\Åbvwihjy"k\�Æ¶�±IB���¸ yRezvPhjx�gjqwk\t�8æ�/:°·Z¦¨k
tz��fj«Xy"��h®y^y"��kLq�f�r�h*q~tzy�v   x�k\t"t#i9hjy"ezvPrBk\t^f®²�y"��k\tzk¬kBqwk�i�k�xby$t�h®e"k¬tz��k\rBy"eBh*q|q�±/k\}@sbvw¹[h*qwk�xby\��hjx��
��e"fj¹Nk�h*qPtzf¨tz�Zk\rBy"e$h*q¬k\}@sbv�¹jh*qwk�x�rBkN��s�xbv|²EfNe"i/qw±XhNt y"��k9�bqÈh®y"k�y"�bvPr"¾bx�k\t"t�h®����e"f�hNrR��k\t É k�e"fZ�
²EfNe5hHrRqPhNt"t fj²¬x�fNx�¯Oqwf�r"¾@vwx�gÃ��kBvPt"tzx�k�eR¯°��vwx��@q|vPx1kBqwk�i�k�xby$t s�tzk\�HvwxXk�¹Nk�eR±³��h*±Hk�x�gjvwx�k�k�ezvwx�g
��e$h@rByzvPrBkN·~¸��bvPt ����� � ���F�	������������� ���C�/��������/�������������� ��� � ����� �(� � �!�¬« vµq|q�h*q|qwf[« s�t�y"f�e"k\tzyRezvPrBy
rBfNxb¹Nk�e"g@k�x�rBk���e"fbfj² t�yRf�y"��k%?�p>¸ kBqwk�i�k�xby\·#¸���k v�yRk�e$hjyzvw¹Nkt�s�¶�tzy"e"s�rBy"s�e�v�x�gHh*qwgNfNezvwy"��i-vPt
y"��k�xºvwx�yRe"f³�bs�rBk\� vwx7�Nk\rBy�v�f@xÃ��«�vwy"�bvwxXh�x�k�«ogNk�x�k�e$h*q^²Ee$hji�k�«�fNeR¾~�Z«¬�bvPr"�Xr�hjxÃ�bk\tRrBezvw¶�k
hjx��ºhjx�h*qw±³t�k�¬k�s�i9hjx�x�¯°�¬k�s�i9hjx�x¨��e"k\rBfNx��@vwyzvwfNx�k�eBt�vwxÃh[qµq�gNk�x�k�e$h*q|vwyz±N·��°xX�Nk\rBy�v�f@xÃ���Z«�k
��e"fj¹Nk�tzk�¹Nk�e$h*q�y"k\rR��xbvÈr�h[q~qwk�i�i9hNt�hjx��h®���bq�±�y"��k�i y"f�y"��k�hj¶�tzy"e$h@rBy^²Ee$hji�k�«�fNe"¾ y"ff@¶�y$h*vwx
hÁ¶�f@s�x�� fNx yR��kWrBfNx��@vwyzvwfNxox�s�i/¶Zk�e\·�¸���kÃ��h®��k�eHvPtHrBfNx�rRqws��bk\�m¶b± h1�@vPt"rBs�t"t´vwfNxofNx
vwi��bqwk�i�k�xby$hjyzvwfNxÁvPt"tzs�k\t�h®x��Xh¨�bk\t"rBezvw��yzvwfNx1fj²�y"��k6xbs�i�k�ezvPr�h*q�y"k\tzyBt��#«¬�bvPr"�1��h*¹Nk�¶�k�k�x
e"s�xÂy"f/¹[h*q|vP��hjy"k/y"��kh[q�g@fNezvwy"��i ²EfNe¬¶ZfNy"���bqPhjy"k/hjx���tz��kBq|qu��eRfN¶bqwk�it�vwxº�Nk\rByzvwfNx©��·� +�� 0 . 0w¡�Í�� $wÍ �©Í . ¡\ ��°Ñ�¢� $w£�¡�Í�  +� +�* +"! Ñ . �´Ñ~¢ � 0 .$# ��%&%#¢*Ñ(' 0��©£�¡(0ÈÑ . Ñ)��¡�*�ÍÃÌ
0P¢j¤+*&*�Ñ(,�Ï.-^Ñ(/�Í �©Ñ ÒÇÍ $ + � k�y�s�t
rBfNx�t�vÈ�bk�e�h/�bqPhjy"k�f�r�rBs��b±Nvwx�g�h��bfNih*vwx10XvwxÂ� �32j� «¬�bvPr"�9vPt�rRqÈh®i���k\�ÆfNx�y"��k���hje"y546087^fj²
vwy$t�¶ZfNs�x���hje"±6h®x��t´vwi��bqw±6tzs����ZfNe"y"k\�Âh*qwfNx�g�4$0:9<;1460 7:= GÇv�g@s�e"k5�?>$·�¸���k�x ��h���vwe$r"����f� ¯
��fj¹Nk�i�f³�bkBq�r"��h®e$hNrBy"k�ezv É k\t�yR��k¹Nk�e"y�vÈr�h[qu�@vPtz�bqPhNrBk�i�k�xbyA@Âfj²^y"��k��bqPhjy"k/hNt�y"��ktzf®q�s�y�v�f@x6fj²
y"��k ¹[hje�vÈh®yzvwfNx�h*qÔ��e"f@¶bq�k�i

B = @�CEDF>&GIH = DF>ECKJ6DML�� ? = 0A>ECE@"L�� ? = 05>EC= �?>
s�x��bk�e�y"��kx�f@y$hjyzvwfNx

B = @�CEDF>NG OQPSR =UTV = @W>.>M2QX 2QR =YTV = D(>.>ZC
H = D(>[G O PM\$D5] OQ^ P`_ ^ P(a)b�cd4+e(D�] OQ^ P`_ ^ P`fYgFD`C
� ? = 05>[G hdD�Lji 2 = 05>ECZD�G9L fNx 4$0 9 CE4 e D�G L fNx 4$0:7lkUm

��¶�fj¹NkN�n\¨�bk�x�f@y"k\t�y"��k��bk�x�t´vwyz±6fj²�¹Nk�e"yzvPr�h*q#²Äf@e$rBk\t��$b�c¿yR��k5�bk�x�t´vwyz±Hfj²	o�kBÅ�vwfNxºi�fNi�k�xby$t
hj���bq|vwk\�ÂfNx9y"��k���hje"y:4$0�;14$0 7 fj²#y"��k+¶ZfNs�x���hje"±9«¬��k�e"k�yR��k��bqÈh®y"k�vPt^²Ee"k�k�y"f/e"f@y$hjy"kN�?g5vPt
y"��k9�bk�x�t´vwy�±Âfj²>¶ZfNs�x���hje"±Â¹Nk�e"yzvPr�h*q^qwf�h@�@v�x�gHhjx��Â� ? = 05>¬�bk�x�fNy"k\t�y"��k�tz��hNrBk/fj²�¾Nvwx�k�ihjy�v�¯
r�h*q|qw±©h@�bi/vPt"t´vw¶bqwk¿�@vPtz�bqPhNrBk�i�k�x�y�{�kBqP��t�·

�ÂfNe"k�fj¹Nk�eMR =UTV >MGqp2 =sr�TV ] r�tMTV >�vPt y"��krBs�e"¹jhjy"s�e"k9y"k�x�tzf@e\� TV = @$>�G r @¨eRk���e"k\tzk�xby$t y"��k
vwx��bqPhjx�k�e"fNyBhjyzvwfNx¨fj²�y"��k��bqPhjy"kN�	X y"��k9�bqÈh®y"k�o�kBÅ�s�e$h*q t�yzv  x�k\tRt�· G fNeh6t´vwi��bqwk�vPtzfNy"e"f@�bvÈr
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a
ëRý\ó�åOä@��ì»îæð�åEñ\ì\ìjèBéEíEòzóèBý����

f
� ���

a
�

�bqPhjy"k fj²^y"�bvPr"¾bx�k\t"t��$� ihN�bk�fj²�hjx6��f@i�fNgNk�x�k�fNs�t kBqÈh@tzyzvPr ihjy"k�ezvPh*q «�vwy"���^fNs�x�g9i�f³�bsbqws�t
� hjx���d#fjvPt"t�fNx6rBf�kBÀ�rRv�k�xby�����y"�bvPt o�kBÅ�s�e$h*q^tzyzv   x�k\t"tLvPt¬g®v�¹@k�x6¶b±

R = TV = @W>.>M2QX 2QR = TV = D(>.>	G ���! 
�\� = � ;"� 2 > =.= � ;#�`> r�2 @I2 r�2 DS]$�
%�@�%�DF>Em

�´xy"��k�gNk�x�k�e$h[q r�hNtzkN�QX ��hNt�h�i�fNe"k�rBfNi��bqwkBÅ«¬ezvwyzvwx�g/¶�s�y^vPt�h*qw«¬h*±³t^tz±bi�i�k�yRezvPrj�NkBq|q|v���y�vÈrj�
rBfNxbyzvwxbs�fNs�t�2

R = TV > 2QX 2QR = TV >'& (*)+�  -, R = TV > , 2 C= � > R =UTV >M2QX 2�R =UTV/. >'0 (*1��  , R =UTV > ,2, R =UTV/. > , m= � >
¸ ��k ?�p>¸Â{�xbvwy"k�kBqwk�i�k�x�y^hj����e"f*ÅbvwihjyzvwfNx fj²�y"��k�hj¶Zf[¹@k��bqPhjy"kL��e"fN¶bqwk�i�vPt#y"��k�x/t´vwi��bqw±

fN¶�yBh*vwx�k\�¨¶b±H��hje"yzvwyzvwfNxbvwx�g 0 v�xby"fHh�e"k�gNsbqPhje y"ezvPhjx�gNsbqPhjy�v�f@x 0 G43 t65 = GÇvwg�·#�Y>3hjx�� ¶�±
e"k��bqPhNrRvwx�g�� ? = 05>#v�x = ��>^¶b±�y"��k�{�xbvwy"kkBqwk�i�k�xby3t���hNrBk

� ?�7 = 0A>	G hdD�LÆ� ? = 05>ECZD , t L98 p = 5 >ZCED , t;: L9<  = 56= >ECÇ²ÄfNe�hjx�±�tzs�¶�y"e�vÈh®x�gjqwk 56= fj² 5 C4Qe(D , 1 : 1?>AL@< p = B = B�A > ²EfNe¬hjx�±�t´vP�bk B = B�A fj²^y"��k�y"ezvPhjx�gjqwk 5 kUm
�uqwk�i�k�x�yBt D�f®²~y"�bvPt�t���hNrBk+hje"k¬rR��hje$hNrByRk�ezv É k\�/¶�±/y"��kBvweL¹[h*qws�k\t D = B = >Ôh®x��/y"��k¬¹jh*qws�k\t^fj²y"��kBvwe+�bk�e�v�¹jhjyzvw¹Nk\tCB"D = B = >uh®y>k\h@r"�9¹Nk�e"y"kBÅ B = f®² yR��k+y"e�vÈh®x�gNsbqPhjyzvwfNx = GÇvwg�·b�Y>$·�¸���k���f�t´vwyzvwfNxfj²¬y"��k�vwx�yRk�e"x�h*q>¹@k�e"y"kBÅ B t vPt x�fNy/hje"¶bvwy"e$hjeR±©¶�s�y�vPt5�bk�yRk�e"i/vwx�k\�ºvwxÃfNeB�bk�ey"fÂgNs�hje$hjxby"k�k

y"��k s�xbvPtzfjqw¹Nk�x�rBk/fj²^y"��k�kBqwk�i�k�x�y�2
G fNehjxb±6fNeB�bk�e�D G LFCFE p CFE 2 fj²�yR��k�bk�ezvw¹[hjy�v�¹@kN��²EfNehjxb±6x�f��bkHG"�Zy"��k�e"k�kBÅbvPtzy$t�y"��k�xh/s�xbvP}@s�k�tz��hj��k�²Äs�x�rBy�v�f@x�IJ) = t�s�r"�Ây"��hjy

IJ) = , t L98Mp = 5 >EC
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IJ) = , t >3L9<  = 5 A >EC JKtzs�¶�y"e�vÈh®x�gjqwk 5 A fj² 5 C4Qe-IJ) = , 1?> 1�� L9< p = B A B�� >EC4��-IJ) = = B A >	G�� = A �*)��)m
¦¨k e"kB²Ek�e¬y"fD8æ�����N��: ²ÄfNe�i�f@e"k�bk�y$h*v|qPt¬f@x�y"�bvPt¬kBqwk�i�k�xby\·� + � +
	 Ì����¢F0w£ .$# $ÈÍ + �°xXh B�vÈtRrBe"k�y"k���v�eBr"����f% ¸ÇezvPhjx�gjqwkN�#y"��k9¹Nk�e"yzvPr�h*q+�@vPtz�bqPhNrBk�¯
i�k�xby3@9fj²#y"��k��bqPhjy"khjx���vwy$tLvwx��bqPhjx�k e"fNy$hjy�v�f@x TV hje"k�y"e"k\h®y"k\�h@t�yz«>f/tzk���hje$h®y"k+¹jhjezvPhj¶bqwk\t�·
4¬xÁk\hNr"�Áy"ezvPhjx�gjqwk 5 fj²�y"��k6y"e�vÈh®x�gNsbqPhjyzvwfNx �Ly"��k6�@vPtz�bqPhNrBk�i�k�xbyj@ =�� >�vPth y"�bvwe$�XfNeB�bk�e
�Zfjqw±�x�fNi¿vÈh[qufj²^y"��k�¶�hjeR±³rBk�xby"ezvPrrBfbfNe$�@vwx�hjyRk\t�� = fj² �@ =�� >	G��

=
= B = � = ]�� = � = � =�� p ]$( = � 2= � =�� p >EC= �F>

y"��k e"fNy$h®yzvwfNx TV vÈt�h/e"k\�bs�rBk\�Htzk\rBfNx��9fNeB�bk�e¬��fjqw±bx�fNi/vPh*q
TV G �

=
=YTV = B = >�� = ]¨�+D = � = � =�� p ;(;`;��B = B =�� p >= � >

hjx���@6hjx�� TV t"hjyzvPt´²E±yR��k�y$hjx�gNk�xbyzvPh*q ��vwe$rR����f% ¨��±b��f@y"��k\t´vPt
4$@4�� G TV m ;s;��B = B�A, B = B A ,= l >

h*qwfNx�g9k\hNrR�6t´vP�bk B = B A fj²Ôy"��k y"ezvPhjx�gjqwkN· AL±9«¬ezvwyzvwx�g = lY>�hjy¬k\hNrR��¹Nk�e"y"kBÅ B = ��«�k�{�e$t�y¬��h*¹NkTV = B = > G r @ = B = >Em
AL±9vwx�yRk�gNe$hjyzvwx�g = lY>�h*qwfNx�g�y"��k/t´vP�bk B = B A ��«�kh*qPtzf�g@k�y

@ = B =�� p >&; @ = B = > G �
� =UTV = B = >�] TV = B =�� p >.>Zm ;(;(;��B = B =�� p ] �

� D = , B = B =�� p , 2 m
¸���k�eRkB²ÄfNeRkN�^y"��k©�@vPt"rBeRk�y"k���v�eBr"����f% ��±b��fNyR��k\t´vPt = l >gjvw¹Nk\t/y"��kÆqwf³r�h*q�e"fNyBhjyzvwfNx TV , t hNt�h
²Es�x�rByzvwfNx6f®² @Æ¶�±

TV , t G TV�� = @$>M2 G��
=
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hjx��Æy"��k�vwx�yRk�ez² h@rBkezvwgN�by���hjx��6t´vP�bk

� G ��
=�� p �� t= ¸Çe

_ t= H = m
¦Ávwy"�Hy"�bvPt�x�fNyBhjyzvwfNx ��hjx��Â¶�±ÂkBqµvwi/vwx�hjy�v�f@xÃfj² � = ��yR��k5f@ezvwgjvwx�h*q���e"fN¶bqwk�i = �N� >>e"k\�bs�rBk\t�y"f
y"��k�²Äf@e"i 8w�\lb���N�/:

� �@"G�� v�x ��m= �@�Y>
� + � + � *~Í9£��Ô »¡\¢*£�¤j¡ �ÆÍ�� �H£ . . Ï���Í ���H£ . . %#¢\Í�¤jÑ . Ò 0w¡(0ÈÑ . Í�¢ + G fNe^y"��k¬hj¶�tzyRe$hNrBy

��e"f@¶bq�k�i-gjvw¹Nk�xÂ¶�± = �N�Y>B�Nvwy+t�k�k�it¬x�h®y"s�e$h*q y"f���eRk\rBfNx��@vwyzvwfNx6y"��k/tzs�i ��G � �� t= � = �� = ¶�±hÂ«�kBvwgN��yRk\�¨tzs�i	fj²¬y"��k/vwxb¹Nk�e$tzk\t � _ p G � B = �
_ p= B t= �Ôh@t���e"fN�Zf�tzk\�ªhji�fNx�gÂfNy"��k�e�v�x

8w�@� ;N���N�/:°·
¦ºk5��eRfN��f�t�k¿h9yz«�f�q�k�¹@kBq�gNk�x�k�e$h*q|vPt"hjyzvwfNxºfj²>y"�bvPt�h*qwgNf@ezvwy"��i-vwx¨fNe$�bk�e�y"f9��hjx��@qwk9y"��k

i/sbqwyzvP�bfNih*vwx6r�hNt�k3hjx���rBfNe"x�k�e¬t´vwx�gNsbqPhjezvwyzvwk\t�·�¸ �bvÈt ²Ee$hji�k�«�fNeR¾�vPt�h�gNk�x�k�e$h[qµv É hjy�v�f@x�fj² y"��k
k\hje�qµvwk�e¬��k�s�ihjx�x�¯°��k�s�ihjx�x���e"k\rBfNx��@vwyzvwfNx�k�eBt�« v�yR�Kh rBf�hje$tzk¬tz��h@rBkC8æ��;�:´·b�Ns�����f�tzk�y"��hjy �
hjx�� � = hjeRk���f�t´vwyzvw¹Nk/tzkBq|²Ä¯°h@�*��fjvwxby¬fN�Zk�e$hjy"fNeBt���hjx��9y"��hjy �¨vPt¬rBfbk�e$rRvw¹Nk fNx	�5·#4¬s�e�i�k�y"��f��
vPt��bkB{�x�k\�6¶b±9y"��k�²Äf®qµqwfj«�vwx�g�r"��fjvPrBk\t�2

�N·¬h/��h®e"yzvwyzvwfNx6f®²us�xbvwyz± B = 2�� = ���mt"hjyzvPt´²E±Nvwx�g

��
=�� p B = �� = G # , � 6= �@lY>

��·¬h qwf�r�h*q�rBf�hje$tzk�tz��hNrBk �� = rBfNxby$h*vwxbvwx�g�ZfNy"k�xbyzvPh*q qwf³r�h[qut´vwx�gNsbqPhjezvwyzvwk\t�� tzs�rR�6yR��hjy
¾Nk�e � =�� �� =�� � = 6

��·¬h�t���hNrBk � �= yR��hjy+rBfNxby$h*vwx�t¬h�rBf@i��bqwk�i�k�x�y�fj² �� =
� = G � �= ] �� = C

fNxÂ«¬�bvPr"� � = vÈt�rBf�k�e$rRvw¹NkN·¦ºk�y"��k�x�vwxby"e"f��bs�rBk
�N·�y"��k gjqwfN¶�h*qurBfbhje$tzk�tz��hNrBk

� � G ��
=�� p B = �� = C

��·�y"��k �¨fNe"y"��f@gNfNx�h*q ��e"f@��k\rByzvwfNx9< 2�� ��� � �
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��·�y"��kºvwx�¹@k�e$tzk �
_ p= � 2 � �= � � �= �bkB{�x�k\� ¶�±1y"��kÃt�fjqws�yzvwfNx �

_ p= � H�fj²�y"��kºqwf³r�h[q
¹jhjezvPhjyzvwfNx�h*q^��e"fN¶bqwk�i

�
_ p= � H L�� �= 2 � � = = � _ p= � H >ECZD � G � H8CED � C J6D�L�� �= C

��·�y"��k�qwf³r�h*qÇ{�x�k5tz��hNrBk

���= G = # ; <M> B = � �= � �
k\}@sbvw����k\�H«�vwy"��yR��k5t"r�h*qPhje���e"f³�bs�rBy� = = �@ = C �D = > G � � = �@ �= C �D �= � C
«¬��k�eRk �@ �= C �D �= hjeRk�s�xbvÈ}@s�kBqw±©�bkB{�x�k\�Â¶b±�@ �= C �D �= L	� �"�= C = # ;"<M> B = �@ �= G �@ = C = # ; <M> B = �D �= G �D = C
«�vwy"�

� ���= G h �D = L	� �= 2 � � = �D = C �� =�� G L(C J �� = L � �=�� ¾Nk�e = # ;"<M> B = kUm
¸ ��k��e"f@��f�tzk\�º��e"k\rBfNx��@vwyzvwfNx�k�e�vPt/y"��k�xXhjxXhj¶�tzy"e$h@rBy5hN���@vwyzvw¹NkH��rR��«¬hjeRy É h*qwgNfNe�v�yR��i

8æ��E��Ç�\lF:�fN��k�eBhjyzvwx�gf@x�y"��k�¶bv|qµvwx�k\hje�²Äf@e"i� = �@$C �DY>	G � � �@$C �D �
hjx��Æs�t´vwx�gyR��k�bk\rBfNi���fbt´vwyzvwfNx

� G � � ]��
=
���=

«�vwy"�Óy"��k¨t"r�h*qPhje9��e"f³�bs�rByBt � = =
	 C 	 >f@x7y"��k¨tz��hNrBk � �= hjx���� =
	 C 	 >3f@x � � ·¬¸���hjy�vÈt»��y"��k��e"k\rBf@x��@v�y�v�f@x�k�e�vÈt��bkB{�x�k\��¶b±� _ p�2�� ��� C � _ p�2 ���� �@ G �@ � ] �
=
�@ = C= ��;Q>

«¬��k�eRk �@ � � �@ = hjeRktzfjqws�yzvwfNx�t�fj²uyR��k�¹[hjezvPhjy�v�f@x�h*qÔ��e"fN¶bqwk�it�@ � L	� � 2 � = �@ � C �D � >	G � � C �D � � C J �D � L	� � C= ��EY> �@ = L	� �= 2 � = = �@ = C �D = >	G � � C �D = � C J �D = L	� �= m= �@�Y>
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¸ ��k^vwx���s�y^¹Nk\rBy"fNe � y"f�y"��k���e"k\rBf@x��@v�y�v�f@x�k�e���hNtÇy"��k�i�k\hjxbvwx�g�fj² h�e"k\t´vP�bs�h*q~h@t"tzf�rRvÈh®y"k\�

«�vwy"�6h®x�k�e"e"fNeL¹Nk\rBy"fNe ��ML	��¶b± � G � ��@· G�e"fNi = ��EY>uhjx���y"��k�bkB{�xbvwyzvwfNxÂfj² </��y"��k�rBf�hjeBtzk
rBfNi���fNx�k�xby¬vPt �@ � G < ���G � _ p � ·��Ns�¶�tzyzvwy"s�yzvwx�g

�@ = G = #�;#<M> B = �@ �= C �@ �= L	� �"�= C= ��LY>
hjx��Âs�t´vwx�g�y"��k��bkB{�xbvwyzvwfNx¨f®² � = =
	 C 	 >>tz��fj«+t�yR��hjy = �N�Y>^vPt�k\}@sbv�¹jh*qwk�x�y y"f�{�x��@v�x�g �@ �= L � �"�=tzs�rR�6yR��hjy

� � �@ �= C �D �= � G � � C = #A; <M> B = �D �= � C= � ��>
²EfNe+h*q|q �D �= L � ���= · AL±6�bkB{�xbv�y�v�f@x �

� �= G �����=�� = � �=�� ¾Nk�e = # ; <M> B = >EC ���"�=���� : = ���=�� ¾Nk�e = #M;#<M> B = >Em= �@�Y>
��k�y �D �= L � �= � ¾@k�e = # ; <M> B = ·�¸���k�x6yR��kezvwgN�by¬��hjx��Ât´vP�bkfj² = ����> vÈt É k�e"f��Zhjx�����¶b± = �@�Y>$�y"��kÂqwkB²Ey��hjx��Át´vP�bkHfj² = ����>�vÈt9h*qPtzf É k�e"fªt´vwx�rBk �@ �= L � �"�= ·¬�Nf = ���?>��fjqP��th[qÈt�fª²ÄfNe9h*q|q�D �= L�� �= � ¾Nk�e = # ;#<M> B = ��hjx��Æ¶�± = �N� >$�j²EfNe+h*q|q �D �= L�� �= ·¦ºk�ih*±KrBfNx�rRqws��bk/y"��hjy

�@ = G = # ;"<M> B = � _ p= � B �= = # ; <M> � � G = # ;"<M> B = � _ p= � B �= � = #M;#<M> � _ p �
hjx��ÆfN¶�y$h*vwx�y"��k���eRk\rBfNx��@vwyzvwfNx�k\�HfN�Zk�e$hjy"fNe� _ p ��G < ]��

=
= # ;#<M> B = � _ p= � B �= � = # ; <M>Em= �@�Y>

����� ����� ����������/�����	�!��' �#��� ��� .	�
� 0 ��&>���7���%��&'� ���F��� ' &'�(� ��&'�5� ��������� � �= ��� � ��&>�F���/����D��&'��� � = G � �= � ¾@k�e � = � '1�%� ����Q�/�(����&'� � � ����� ���(��� ���!��� �/�	� �%����������� ���������� �F�������������� ���������&'� ��� ���� 	������	� &'� � � � ���)�����(�!�����#��� ��� ��&'����� � � �/���(� ���������-��� $ ���(������� � � � � �(�!��' �
����� ����� ��� ���M� &'� � � ����1� �= � �C��� "�� ���/� "��/� �1� ����&'�%��&>���	���%� �1� �= �M��� �	�5� ����� � : ����'�#�(������� � �C��&>�C���(��� ��� � � ���� �� = ��5� �(� ��·¸#hj¾Nk7yz«�f�tz��hNrBk\t�� �= hjx�� ��p= ·�AL±�hNt"t�s�i���yzvwfNx �/hjx�± �D = vwx � p= r�h®x�¶�k

�bk\rBfNi���f�tzk\�Kvwx�y"f

�D = G �D �= ] �D �= C �D �= L � �= C �D �= L �� = m
?�k�x�rBk

= #�;#<M> B = �D = G = # ;#<M> B = �D �= ] = # ;#<M> B = �D �=G = # ;#<M> B = �D �= L = # ;#<M> B = � �= m
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¸���k�eRkB²ÄfNeRkN� � p �= G = #�;"<M> B = ��p= vPt�v�x�rRqws��bk\� vwx = #�;"<M> B = � �= G � �= ·�¸���k�rBfNx�¹@k�e$tzk�vPty"eRs�k�¶�±�kBÅ�r"��h®x�gjvwx�g�y"��keRfjqwk\t�fj² � �= hjx��	� p= ·
����� ����� ������� > � ��&>�Q� ��&I��&'��� �������1� �= "��(�3�C�#���5"�� � �(� " ��� ��&>�%��&'���	���%� �1� �= � ��&'������� ��� � � �/"Q�>�(� � = ��� "
&'�/� ���-��&>� � � �����F����"�� � ������#"������	���#�(��"��/���%"�� � �(�#"=��� ��&'�D�3&'������� �1� �= �
� +��7+%, ��%�$ÈÍ �©Í . ¡�£�¡(0ÈÑ . Ñ)��¡�*�Í�%#¢*Í³¤jÑ . Ò 0È¡(0wÑ . Í�¢ + ¸���k¬��eRk\rBfNx��@vwyzvwfNx�k�eLvÈt k�¹[h*qws�hj¯

y"k\� «�vwy"�bvwx/y"��k¬rBfNxj�zs�g�hjy"kLgNe$hN�@vwk�xby$tÇi�k�y"��f��%8æ�N��:�hNt ²Äfjq|qwfj«+t�·��¬vw¹Nk�x/y"��k���e"fN¶bqwk�i � �@"G �\
hjx�� �@ � � � L	�/�b«�k�{�e$tzy+tzf®q�¹@k�y"��k5rBf�h®e$tzk���e"fN¶bqwk�i�� � L�� � 2 � � �� � C �D � � G � �\�C �D � � ; � � �@ � � � C �D � � C J �D � L�� �
hjx��Â�bkB{�x�ky"��k�vwxbvwyzvPh*q>hj����eRf\ÅbvwihjyzvwfNx9²EfNe���e"k\rBfNx��@vwyzvwfNx�k\�ºrBfNxj��s�gbhjy"k�gNe$hN�@vwk�xby$t¬¶b±

�@ � p � G �@ � � � ] �� � m
��fj«�yR��k9v�xbvwyzvPh*q�k�e"e"f@e\� e"kBqPhjyRk\�ªy"fHy"��k9vwxbv�y�vÈh[q+e"k\t´vP�bs�h*q+¶b± � � p � G �\1; � �@ � p � G � �� � p � C
t"h®yzvPt´{�k\t � � � � p � C �D � � G L ²ÄfNeªh*q|q �D � L � � ·¸��bs�t#< �� � p � G L ·�NfZ��²ÄeRfNi = �N� >$��y"��k
��e"k\rBf@x��@v�y�v�f@x�k\�He"k\t´vP�bs�h*q vwxÂy"��k�{�e$tzy+t�y"k��6fj²^rBfNxj��s�gbhjy"k�gNe$h@�@v�k�xby$tLvPt� _ p � � � � G < �� � p � ] �

=
= # ; <M> B = � _ p= � B �= � = # ;#<M> �� � � � G �

=
= # ;#<M> B = � _ p= � B �= � � � �= �®�(>

«�vwy"��� G �N·Z�jvwx�rBk�vwx6k\hNrR�6tzy"k����9fj²urBf@xj��s�g�h®y"k�gNe$hN�@vwk�xby$t��by"��khj����eRf\Åbvwihjy"k�tzfjqws�yzvwfNx9vPt
h�q|vwx�k\hje5rBf@i5¶bvwx�hjy�v�f@x©f®²�y"��k v�xbvwyzvPh*q¬hj����e"f*Åbv�i9hjyzvwfNx �@ � p � hjx�����eRk�¹NvwfNs�t���e"k\rBfNx��@vwyzvwfNx�k\�
e"k\t�vÈ�bs�h[qÈt»�N«�k���h\¹@k>¶b±�vwx��bs�rByzvwfNx < �� � � � G L��Nhjx�� ��k�x�rBk = �j�(>���fjqP��tÇ²ÄfNe�h[qµq���·j¸Çf�k�¹[h*qws�hjy"k= �®�(>$�Z«>k�tzf®q�¹@k�y"��k�xHy"��k��¼vwx��bk��Zk�x��bk�x�yt�s�¶~�bfNih[v�xª��e"fN¶bqwk�it = y"��k\tzk qwf�r�h*q���e"fN¶bqwk�it
hjeRk�«>kBq|qÔ�Zf�tzk\�Ât´vwx�rBk � = vPt¬rBfbk�e$rRvw¹Nk/fNx	� �= ¶b±KrBf@x�tzy"e"s�rByzvwfNx$>�@ = L	� �= 2 � � = �@ = C �D = � G � B �= � C �D =�� C J �D = L	� �=
²Efjq|qwf[«�k\�Æ¶�±9y"��ktzfjqws�yzvwfNxÂfj²^y"��krBf�hje$t�k���e"fN¶bqwk�i

�@ � L	� � 2 � � �@ � C �D � � G � � C �D � � ; � � �
=
B = �@ = C �D � � C J �D � L	� � C

hjx��Æ��s�y � _ p � G �@ � ] �
=
B = �@ = m
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� 0������� � �5���

� = � _ p � >	G �	� 1�
 =�� _ p � >��� = e =�� _ p � > 0 = � ]7��>�ih[Å
=

t�s��
� :  �����:

� B = �D �= � 2�� �D = � 2� : C' &'�/� � � � ����&'� �C�?�H��� �>�<�)�>� � �(��� �C� �/� ��& � ��� ��� ����� :%��� � "����C���	�F�M��&'���5� �Z�� G7i9h*Å
=
, h=2%2�� �D = L � = C �D A L � A 2 � � �D = C �D A � 0G L k , m

�5� �(� ��·b�E²^²EfNe¬tzfNi�krBfNx�t�y$hjxby$tC8 � � �+�J �D�L � C�� �D � L�� � C �D = L	� �= 2 � � = �D � C �D � >n] �
=
� = = �D = C �D = > 0 8 2� � = �DYC �DY>= �@�Y>

J �D = L	� �= 2 � = = �D = C �D = > 0 � � = �D = C �D = >EC= �@lY>
y"��k�xÂy"��khj¶�tzyRe$hNrBy�k\tzyzvwihjyRk�²Äe"f@i 8w�\l/: gjvw¹Nk\t

� =�� _ p � > 0 � = � ] ��> 8 2� m
¦ºk�{�e$tzy¬¹Nk�e�vµ²E±9y"��k5�bk\rBfNi���f�t´vwyzvwfNxÂfj²^s�xbv�yz± = �@�Y>$·�� k�y �D�L	�5·Z¸���k�x ��D G < �DM] = # ; <M> �D�G �D � ] �D � m

AL±�fNe"yR��fNgNfNx�h*q|vwyz±N�b«>k���h*¹Nk � = �D � C �D � >$] � = �D � C �D � > G�� = �DYC �DY>EC= ��;Q>
hjx����³²Äe"f@i�y"��k���hje"y�v�y�v�f@x6fj²Ôs�xbvwyz± = �Nl >$�

�D � G �
=
= # ;"<M> B = � = �D � G �

=
= #�;#<M> B = = � = �D � ; �� = >52 G �

=
�D = C �D = L	� �= m

?�k�e"kN� � = L�¾Nk�e = # ;H<M> B = vPt�tzf�y"��hjy � = �D � ; �� = vPtLy"��k�� = ¯ fNeRy"��fNgNfNx�h[q���e"fN�zk\rByzvwfNx/fj² � = �D �fNxby"f � �"�= h®x�� = #5;�<M> B = = � = �D � ; �� = > L	� �= · G e"fNi�yR�bvÈt�hjx��9yR��k3�bkB{�xbvwyzvwfNxÂfj² � = =
	 C 	 >$�*«�kgNk�y�
=
� = =.= #M;#<M> B = = � = �D � ; �� = >EC = # ;#<M> B = = � = �D � ; �� = >l> G �

=
� � = = � = �D � ; �� = >EC � = �D � ; �� = �

0 �
=
� � = � = �D � C�� = �D � �G � � �D � C �D � � G�� = �D � C �D � >Em
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AL±�y"�bvPt¬hjx�� = �>;Q>B� = �N� >u��f®qÈ��t�«�vwy"� 8 � G �@·
¸ÇfH¹Nk�ezv|²E± = �NlY>B�Zq�k�y �D = L � �= · AL±Ã�bkB{�xbvwyzvwfNxÁfj² � ���= � �D = G = #�; <M> B = �D �= ²EfNe5tzf@i�kD �= L � �"�= ·���t´vwx�gXy"��k©�bkB{�xbvwyzvwfNx�f®² � = =
	 C 	 >hjx��Xy"��kÆ² h@rByy"��h®yH<-vPt�hjx �Ô¯EfNe"yR��fNgNfNx�h*q

��e"f@��k\rBy�v�f@x ��«�k�gNk�y� = = �D = C �D = >[G � � = D �= CED �= � CB = �D = C �D = >[G � � = #M;#<M> B = D �= C = #�; <M> B = D �= � 0 � �JB = D �= CZD �= � m
¸��bvPt�gjvw¹Nk\t = �NlY>#«�vwy"�

� G7ih*Å
=

t�s��
� �:  � ���:

� �JB = D �= CZD �= �� � = D �= CZD �= � C
rBfNx�rRqws��@vwx�g6yR��k���e"f�f®²�·

� +�� +  ¢\£�¤®¡(0P¤j£�$�¤+*�Ñ 0O¤jÍ Ñ)�9¡�*~Í %Ô¢*Í�¤jÑ . Ò 0w¡(0ÈÑ . Í³¢ �°Ñ�¢ % $w£�¡�Í £ . Ò  �*�Í $ $P  + ¦¨k
x�fj«�x�k�k\�ºy"fHr"��fbf�tzk�yR��k/vwxj��k\rByzvwfNx B = h®x��Hy"��k/qwf�r�h*q+tz��hNrBk\t �� = hjx�� � �= · ¦¨kt�s�����f�tzk
��k�e"k9y"��hjy�yR��k/{�xbvwy"kkBqwk�i�k�xby�tz��hNrBk�� ? = 05>¬vPt tzs�r"�ªy"��hjy�k\h@r"�Hqwf�r�h*q�{�xbvwy"k9kBqwk�i�k�xby5��h@t
y"��k�t"hji�k+�bk�g@e"k�k\t^fj²�²Ee"k�k\�bfNi�hNt y"��k¬e"k\�bs�rBk\� ?�p>¸Xy"e�vÈh®x�gjqwk = fNx�k¬¹@k�e"yzvPr�h*q~�@vPtz�bqPhNrBk�i�k�xby
hjx��Æyz«>f/e"f@y$hjyzvwfNx�tL��k�e�x�f��bk�>$·

G fNe#vwi��bqwk�i�k�xby$hjyzvwfNx�e"k\h@tzfNx�t = o�kBÅbvw¶bvµq|vwyz±6hjx��/��hjeBh*q|q�kBq|vPtzi�>B��yR��k¬ihj�HB = i/s�tzyL¶�k+h@tqwf�r�h*q hNt��Zf�t"t´vw¶bqwkN·Ô¸ ��k�gNk�x�k�ezvPr�rR��fjvPrBkrBfNx�t´vPtzyBt�y"��k�xÂvwxÃ�bkB{�xbvwx�g#B = fNxHk\hNrR�Hvwxby"k�ez²°hNrBk
�bk�gNeRk�kfj²^¶�± 2

B = �D = <�� >	G 	
9
=
	 9 �D = < � >= ��EY>

v|²�y"��k��^�bk�gNeRk�k�fj²Ô²Ee"k�k\�bfNi fj² �mrBfNe"eRk\tz��fNx���t�y"f/y"��k ���bk�gNe"k�k�fj²#²ÄeRk�k\�bfNi�fj² � = �
B = �D = <�� >	G9L(C

v|²x�fNy\· ?¬k�e"k � &;���[� � 	 = vÈt9hÂqwf�r�h*q+i�k\hNt�s�e"k6fj²�y"��k6tzy�v   x�k\t"t¿fj²�t�s�¶~�bfNih[v�x 0 = = ²EfNekBÅ�hji��bqwk©h®xWh*¹Nk�e$h®gNk �^fNs�x�gHi�f��bsbqws�t�fNx�0 = >hjx�� 	
9 G � �
	 

P > 	 9� vPt/y"��k�tzs�i	fj² 	 9
fNx1h*q|q3tzs�¶��bfNih*vwx�t�0 A rBf@x�y$h[v�xbvwx�g <��´·^�´x7fNs�erBf@i���s�y$hjyzvwfNx�t»�^«�k6r"��fbf�tzk ��GÊ��6 y"��k
rR��fjvPrBk �SG ���[��«¬hNtLs�tzk\��vwx 8w�\l/:°·b�°x 8æ��E����N� �³�@l(:´�Nvwy¬«¬hNt e"k\h*q|v É k\� = yR��fNs�gN�9x�fNy�²EfNe��bqPhjy"k
��e"f@¶bq�k�i9tZ>^y"��hjy¬hjxb± � &����j��e"k\tzsbqwy$t vwx�y"��k+rBf@x��@v�y�v�f@x6xbs�i5¶Zk�e�¶�fNs�x��bk\��vwx��bk���k�x��bk�xbyzqw±
fj²^y"��k�¹jh*qws�k\t 	 = �³v · kN·w�bvwx��bk���k�x��bk�xbyzqw±Hfj² rBfbkBÀKrRvwk�xby��zs�i���t�¶Zk�y�«�k�k�xHtzs�¶~�bfNi9h*vwx�t�·

¦ºk+«�v|q|qÔtzk�k�y"��hjy�yR��k+��e"f@��f�tzk\����e"k\rBfNx��@vwyzvwfNx�k�e vÈt kBÀKrRvwk�x�yL²EfNe��bqPhjy"k���e"fN¶bqwk�it>vµ²^h*q|q
kBqwk�i�k�xby$tÇfj² � �"�= ��h*¹Nk É k�e"f¬x�fNeRih*q��@vPtz�bqPhNrBk�i�k�xby$t	D e = <&7l>~h®yÔh*q|q³rBfNe"x�k�eBt <&7 fj² t�s�¶~�bfNih[v�x0 = ·�¸���k�{�e$tzy¬rR��fjvPrBkfj²#qwf³r�h*q�tz��hNrBk\t>vÈt�y"��k�x�y"f�y$hj¾Nk

� �= G h �D = G ¸Çe6D = , 	 : L	� = 2QD e= = <<7l>	G L(C#²EfNe¬h*q|qurBfNe"x�k�eBt = <<7l> fj²&0 = kYC�� = G h �� = L	� = 2 � � = �� = C �� = � G L(CKJ �� = L	� �= kYm= �@�Y>
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¸ ��k�x�kBÅ³y�r"��f®vÈrBkN� fNezvwgjvwx�h*q|qw±6��e"fN�Zf�tzk\�Kv�xJ8æ�N�/:°��rBfNx�t´vPtzyBt¬fj²Ç{�e$tzy+�bk\rBfNi���f�t´vwx�g

? = 0 = > G9? � = 0 = > � < p
hjx��Æy"��k�x6tzk�y"y�v�x�g

� � �= G ¸Çe ? � = 0 = > , 	 :�� = G ¸Çe < p ] � rBfNeRx�k�e �
_ p= � H 7= �>LY>

«�vwy"�1H 7 h/�Zfjvwx�y�x�fNe"ih[q~qwf�h@�6hj���bq|vwk\�Ây"f < 7 · ¦7vwy"��yR�bvÈt�rR��fjvPrBkN��«�k���h\¹@k�v�x��bk�k\�

D e = <<7.>	G � D)CZH 7 � G � � = � 7= CZD � J6D"L	� �= m
B�k\rBfNi���f�t´vwx�g � 7= vwxby"f � 7= G � 7p ] � 7� �j«�vwy"� � 7p L6¸ e < p hjx�� � 7� L �� = � � �= � ¾Nk�e =.= #	; <M> B = >$�«�k�bk\�bs�rBk

D e = <<7.>	G � � = � 7p CED � ] � � = � 7� CED � G9L(C J6D"L	� �"�= m
¦ºk�«�v|qµq�hjx�h*qw± É k¶ZfNy"�6rR��fjvPrBk\t¬fj²^��e"k\rBfNx��@vwyzvwfNx�k�eBt�·
����� ����� ������� �(:D"����5� �����	���F�M�I������� �(� � ����� ���	�#�5� �%��&'�-��� ���/� ��������' &'�(� � ��� �!������

��&'� ���J� � � "���������� � ����/� ���D� '1�	��� ������� �F��� ��&'��� ����3&9� � � "��������	� &'�F�J���-�!���F���%��&'� ��
�#��� ���!� ���#�" ������ �/� ��� � � � ��� � ��� "%� � 4$0 = � 4$0:9�� � �/��� ��: � '1� '1�	��� ��"�"%�1� �/���	�����Q��� ������#�(�
���%��&>�������� ��� �����#"�������� � � "��������	� ���C��&>���1��&'� $ �3&U�>� �����/� ������� � � ��� "����"����(�/� �/� �/� ��� � �= �

����� ����� �������<�7�(� � ' � ����&'���`�'� � �(� � �������#�(� � � ����� � "����C���	��0 = �8� &'�����(�!���(�������.��	� 0I� �����'�!�����	�6�@vwi � = G �M] � '	� ��&'��� � �E�^��] � ' ��/��� ���%"��"��� ������� �5��� ���"���� �����%��&'�
��� � "����������(� ' &'�	�!� �	� . ��
 0d� '1�(���(� ���#� : � ' ��/��� ����"��"��� ����� � �7��� ���"������ ���-��"�"��	�������F� ��&'�
����� �'��� � � �^�@v�i � = ��� .��	� 0���� � ���!���F��� �!��� ������� :�"�� � �(� "��(� � � ���Q�����������)�>�C�/���������� � � � � �/� �E�' &'����&I"��(�����#���1&>�������/� ��� .	��
 0U�> � �����M��&'� ����� �'�������J� �C��&'� �!�(����� � � � � �!�(�<��� � �= ����� . ��
 0 � �����	��� � : ����� �'������� � �%��&'����	������&'�!�(��� � � � �!�(� '1����& � �Q�>� "���� :��/��� �'�3� ��� � �F���" ���7������#�(� �E��' &'��� � ����� .��	� 0�� ���#� &>�F� ����������6�>������� �����>"������)�(�/� ��������� �>���	���-� � ���������Q�>�!��� � � � � �!�/� ��' &'����&%� � ����� � ��� �Q� � �!�3���������

� +�! Ñ . Ò 0È¡(0wÑ . � � �©�#Í�¢��+ »¡(0 �H£�¡�Í��´Ñ~¢" 
$È£�¡�Í  ¢*Ñ~� $wÍ �   +
� +�* + �LÍ�¤Q* . 0P¤j£�$ $wÍ � �©£�  + �NfNi�k/fj²¬y"��k ²Efjq|q�fj«�vwx�gÂqwk�i�ihNt�«�k�e"k9tzy$hjy"k\�Â«�vwy"��f@s�y

��e"fbfj²°t�v�x 8 �N�/:°·���k�y�s�t/�bk�x�fNy"k�¶b± � = A y"��k�vwx�yRk�ez² h@rBk6tzk���hje$hjy�v�x�g�0 = ²Äe"f@iq0 A ·#�3t"t�s�i�k
y"��h®y>yR��k¬vwxby"k�ez²°hNrBk¬vPt¬t�f5tzi�fbfNy"�9y"��hjyLy"e$hNrBk�y"��k�fNeRk�i�h®x���kBÅ�y"k�x�t´vwfNx�y"��k�f@e"k�it^��f®qÈ� 8 �>;N�
� · �/EN�F: 6b�bvwk\rBk�«�vPtzk 8 p vPt�tzsbÀKrRvwk�x�y*·

¸ ��k�{�e$t�y�qwk�i�ihÂrBfNx�rBk�e"x�t kBÅ³yRk�x�t´vwfNxXfj²3i p� 2 ²Äs�x�rBy�v�f@xÃ¶b± É k�e"f¨hjx��Âvwy$t ��e"fbfj²�v�x
vwx�rRqws��bk\�HfNxbqw±9²EfNe+rBfNi��bqwk�y"k�x�k\tRt�6�rR²"· 8 E/:°·
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� ���7��� ��������� � ,
^
�^ 9 , � < ��< 	 : > 0 77 , @ , � < ��< 	 : >C��� "�@ G LI��� � A ; � = A �M��&'�(�

, @ , 2 �
� < 2 < 	 > 0 , @ , 2 �

� < 2 < 	 : > ] = (�2 ]W�uq�x , � = A ,� � > , @ , 2� < ��< 	 : > >Em
�5� �(� ��·���k�y3i = A �bk�x�fNy"k�y"��k�qwk�x�gNyR��fj²�� = A ·�AL±�rBfNx�tzy"eRs�rByzvwfNx �by"��k , @ , 2 �

� < 2=< 	 > x�f@e"i�r�hjx
¶Zk«¬ezvwy"yRk�x

, @ , 2 �
� < 2=< 	 > G , @ , 2 �

� < 2=< 	 : > ]�O % : >  2�

@ 2 = �?>� � � ] O % : >% : >  2 @ 2 = ��>i = A ; � � �G , @ , 2 �
� < 2=< 	 : > ]�O 7� @ 2 = ��>n] @ 2 = i = A ; �?>� � �

]1O % : >  27
@ 2 = �?>$] @ 2 = i = A ; ��>� � �Qm

AL±6hNt"t�s�i���yzvwfNx ��t´vwx�rBk�@ = LY>	G @ = i = A >	G9L��b«>k���h*¹Nk
, @ = ��> , 0 , @ , � < ��< 	 : >�C
, @ = ��> , G , O 9

�

4$@4�� = EW> � E , 0 � , 4$@4 � , � < ��< 	 : > C
, @ = i = A ; �?> , G , O % : > _ 9% : >

4$@4�� = E$> � E , 0 � , 4$@4�� , � < ��< 	 : > m
¸��bs�t���«�k�gNk�y

, @ , 2 �
� < 2=< 	 > 0 , @ , 2 �

� < 2=< 	 : > ]Ã� , 4$@4�� , 2� < ��< 	 : > O 7� � 2� � � ]Ã� , @ , 2� < ��< 	 : > O � :
>
�

7
� ��

0 , @ , 2 �
� < 2=< 	 : > ] , @ , 2� < ��< 	 : > 8 ( 2 ]Ã�#qwx i = A� � : m

¸ ��k�x�kBÅ³yLqwk�i�ih vPt¬h®xkBÅ�y"k�x�t´vwfNx�fj²#y"��k3�@vPt"rBeRk�y"k��NfN¶Zfjqwk�¹�vwx�k\}@s�h*q|vwy�±9²EfNe��bvwk\rBk�«�vPtzk
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tzs��
� � < % �
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�
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²Es�x�rByzvwfNx�t 8w�\�/:°��«�k�gNk�y
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� < 2=< � � < % � ] �i , #(@ , 2
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¸���k�qwk�i�ih ²Efjq|qwf[«�t¬y"��k�x6�@vwe"k\rBy�q�±Â¶�±�rBfNi/¶bvwxbvwx�g = �b�Y>�hjx�� = �Z��>$·
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��q|q�kBÅ³�Zk�ezvwi�k�xby$ttz��fj« y"��hjy�hN���@vwx�g�y"��k�rBfNe"x�k�e�²Es�x�rByzvwfNx�t�vwi���e"fj¹Nk\t�y"��k�rBfNx��@vwyzvwfNx
xbs�i/¶�k�e�rBfNx�t´vP�bk�e$hj¶bqw±N·�¸���k©rBfNx��@vwyzvwfNxÁx�s�i/¶Zk�e$t/«�k�e"k�k\tzyzvwih®y"k\�º²ÄeRfNi �Lvwy É ¹[h*qws�k\t¿v�x
y"��k���e"±@q�fj¹6tz��h@rBk�gNk�x�k�e$hjy"k\�Æ¶�±�rBfNxj�zs�g�hjy"k�g@e$hN�@vwk�x�yBt�·�¸���k/tzy"fN���bvwx�g�rBezvwy"k�ezvwfNx�vwi��Zf�tzk\t
y"��h®yy"��k�eBhjyzvwf�fj²¬y"��k�� 2 x�fNe"i f®² yR��k�e"k\t´vP�bs�h*q¬hjx��Hy"��k9ezvwgN�by���hjx��Ãt�vÈ�bk9¶�k¿q�k\tRtyR��hjxRMG �(L

_
� ·@�°x�h*q|q~kBÅ���k�ezvwi�k�xby$t��by"��k��bfNih*vwx�hjx��/y"��k�tzs�¶��bfNih*vwx�tLe"k�ih*vwx9y"��k�t"hji�kN�bhjx��

y"��k kBqwk�i�k�x�yBt+hjeRk+s�xbv|²EfNe"i/qw±6eRkB{�x�k\��·
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x���t"� � v�yRk�e rBfNx�� tzk�y"s�� vwy"k�e
B���¸1kBqwk�i�k�x�y �\l � ��L ·w�\� ]�(L ��·æl ��· l
�¬k�s�ih®x�x lj� � ��LN� ·w�N�\� ]�(L �N��·æ� �\l�· ;

�\l ���[� �N� ·w�(EN� ]�N� �\��·!; �\��· �
lj� ���[� �NlN� ·æ�N� ]�N� �Nl�·æl �Nl�· ;
�\l ���\� �(L�E ·æ�N�N� ]�\� l�L�· E l��N· �
lj� ���\� ���N� ·æ�N�N� ]�\� lj��·æ� �N�@l�·æ�

B���¸1kBqwk�i�k�x�y �\l � �\� ��·æ� ��·w�\� L�· E�E
rBf�hje$tzk lj� � �\� �*��·æ� �N��·æ� ��· l

�\l ���[� �\� � ·w�(E �\��·æ��E ��·æ�@�
lj� ���[� �j� �@� ���N·w� l�· �
�\l ���\� �\l l�·æ� lNl�·æ�j� �(L�· �
lj� ���\� �N� ��L�·æ� ;[��·æl �\��· l

B���¸1kBqwk�i�k�x�y �\l � �\� ��·æl ��·æ�Nl L�· E@�
rBfNe"x�k�e"¯O² lj� � �\� ��·w� �>;�·ï� ��·ï�>E

�\l ���[� ��� �Z·æ�>; �\l�· LN� ��· �
lj� ���[� �F; l�·æ� �N��·æ�
�\l ���\� �\� ��·æl ;HL�·æ� ��·!;j�
lj� ���\� ��� � ·w�\� ENl�·æ� �\� ·æ�Nl

�������	� �
Ö ØzÙzÚ��æÝ|Ù + *�� �OØ��"Ý���� �»Ú������@ß�����ÝwØ
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�j� �5������������7��� ���	�!�����	� ����
=���#"��(����	
=������ ��� ��"�� �F�����
� vwy"k�e rBfNx�� tzk�y"s�� vwy"k�e

?�p>¸ kBq�k�i�k�x�y � ��� �\�N� ����· E ��· l
rBf�hje$tzk ���[� �N� ��E�E �N��· E ;�· l

���\� ;[� ��E�� �N��·æ� �>;�· ;
?�p>¸ kBq�k�i�k�x�y � �\l ;�· E �\��· E ��· �
rBfNe"x�k�e"¯O² ���[� �N� �@��·æ� �Nl�· L ��· �

���\� �N� ;jl�· L �>;�· E �\��· �
B���¸1kBqwk�i�k�x�y � �N� l@� ����·æ� ��· �
rBf�hje$tzk ���[� ��� �N�N� �N��·w� l�· �

���\� lN� EN��E ���N·æ� �N��·)E
B���¸1kBqwk�i�k�x�y � �\� ��·æ� �\��·ï� ��· l
rBfNe"x�k�e"¯O² ���[� �F; ;�·ï� �N��·!; ��·)E

���\� �N� �@��·w� �Nl�·æl �(L�·)E
B���¸1kBqwk�i�k�x�y � �\� ��·æ� ��· ENl = p���LY>
rBfNe"x�k�e"¯°� ���[� �(E ;�·ï� E�·!;\� = p���LY>

���\� �N� ��; �\��·æ�j� = p���LY>
�������	� �

Ö Ø�Ù�Ú��æÝ�Ù + *��)*�Þ����»ß�����ÝwØ����|Ý�#�����ÙzÚ�'���*�Û	�����\Ù

¸ ��k¬{�e$t�y�y"k\tzy�rBfNx�t´vP�bk�e$t¬h rRqPhji���k\�9eRk\rBy$hjx�gNsbqPhje��bqPhjy"k = ¸#hj¶ ·���>B�Ni�k\tz��k\��s�xbv|²Äf@e"i/qw±
hjx�����hje"yzvwyzvwfNx�k\��vwxby"f eRk\rBy$hjx�gNsbqPhjeªe"k�gNsbqPhjeXtzs�¶~�bf@ih*vwx�t�·/¸���k7e"k\t�sbq�yBtª��k�e"k rBfNxb{�eRi
�Zk�ez²Äk\rBy�q�± y"��k�yR��k�fNe"±N·\¸���k vwx�y"eRf³�bs�rByzvwfNx/fj²�rBfNe"x�k�e#i�f��bk\t�vwi���eRf[¹@k\t y"��kLfj¹Nk�e$h*q|q³rBfNx��@vwyzvwfNx
xbs�i/¶�k�e5h®x��He"k�i�fj¹Nk\t�¹Nvwe"yRs�h*q|q�±ªh*q|q>tzk�x�t´vwyzvw¹Nvwyz±¨y"f � ·#¸���k/x�s�i/¶Zk�efj²Lv�yRk�e$hjyzvwfNx�t�vPt�x�f@y
tzyRe"fNx�gjqw±�h   k\rBy"k\�9kBvwy"��k�e+¶b±9y"��kxbs�i/¶�k�e¬fj²�tzs�¶��bfNih*vwx�t�·

¸ÇfÃ�bk�y"k�eRi/vwx�k�v|²5hN���@vwx�gÃyR��k©rBfNe"x�k�e¿²Äs�x�rByzvwfNx�t�e"k\tzsbqwy$t¿vwx hjxªvwi���eRf[¹@k�i�k�x�y¿²ÄfNe9h
e"k\h[qµvPtzy�vÈr ��e"fN¶bqwk�i6�*«>k�rBfNx�t´vP�bk�e"k\� x�kBÅ�yuhjx fj¹[h*q��bqPhjyRk = GÇv�gZ·\�Y> �@vÈtRrBe"k�yzv É k\� ¶�±hjx�vwe"e"k�gNsbqPhje
i�k\t�� �bk\rBf@i���f�t�k\�Xvwx��j�Xtzs�¶~�bf@ih*vwx�t = ¸#hj¶ ·>� >$·MALk\r�hjs�tzkHfj²y"��kÆvwe"e"k�gNsbqPhjezvwyz±7f®²y"��k
tzs�¶��bfNih*vwxÂvwx�yRk�ez² h@rBkN��y"�bvPt¬r�hNtzk�vPt�x�fNy+rBfNi��bq�k�yRkBq�±HrBfj¹Nk�e"k\�9¶b±y"��k�yR��k�fNe"±N·

��k�¹Nk�e"yR��kBq�k\tRt��yR��kXy"k\tzy$t¨�bk�i�fNx�tzy"e$h®y"kÃyR��kXkBÀKrRvwk�x�rB±�fj²�y"��kX��e"fN�Zf�tzk\��s��~��hjy"k\�
��e"k\rBf@x��@v�y�v�f@x�k�ehjx��6tz��fj«1y"��hjy�y"��k�vwi���e"fj¹Nk�i�k�xby�vwxHy"��k/p>d��Óyzvwi�k\t ²Äf@e>yR��k�vwy"k�e$hjy�v�f@x�t
fNs�yz«�kBvwgN�ªy"��kKt�qµvwgN�by/vwx�rBe"k\hNt�k9v�xXyR��kKtzk�yRs��Ãyzvwi�k��bs�k�y"fÂy"��k9qPhje"gNk�e/�@v�i�k�x�t´vwfNx7fj²�y"��k
rBf�h®e$tzk¨tz��hNrBkN·�¸���kH�bqPhjy"kH«¬hNtrRqPhji���k\�1fNx1y"��kH«¬��f®q�kH¶ZfNs�x���hje"±N·¬¸���kªp>dL�-²EfNe9y"��k
i�f��@v|{�k\�Xr"��f®vÈrBk9fj²+rBfNe"x�k�e/tz��hNrBk�vPt5hÆy"fNy$h[q>p>dL�oyzvwi�kf@¶�y$h*vwx�k\�¨f@xÃhHp�eBh\±ºp>��LÂhjx��
r�hjx�x�f@y>¶ZkrBfNi���hjeRk\��@vwe"k\rByzqw±9y"f/y"��k�fNy"��k�e�p>d��Áyzvwi�k\t»·³��k�¹Nk�e"yR��kBq�k\tRt���fNx9y"��k p>��L��@y"��k
p>dL�1«�k�e"k�vP�bk�xbyzvPr�h*q�²ÄfNe^¶ZfNy"��r"��f®vÈrBk\tLfj²ÔrBfNeRx�k�e>tz��hNrBk\t = �`mæ�N��hjg�h[v�x�t�y^�)m ENl���EFmæ��L�hjg�h[v�x�t�y
E(m ;\�����\�(m E�L5h®g�h*vwx�tzy��\�(mæ�®�(>$·
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� + � + � *~Í1¤jÎ�$�0 . ÒÔ¢F0O¤j£�$�¢*Ñ�Ñ)� + ¦¨k�x�kBÅ�y/y"s�e"xªy"f6y"��k9xbs�i�k�ezvPr�h*q+tzfjqws�yzvwfNxXfj²+tz��kBq|q
��e"f@¶bq�k�i9t���s�t´vwx�g�kBvwy"��k�e�bqPhjx�hje�q|vwx�k\hje�B���¸Ó{�xbvwy"k/kBqwk�i�k�xby$t�«�vwy"�Hh�tz��k\rRv|{~r/yRe"k\hjy"i�k�xby
fj²#y"��k3t�vµÅ�y"���bk�gNe"k�k�fj²�²Ee"k�k\�bfNi = kBqwk�i�k�xby�� i �/��fj²u��xbv�¹@k�e$t´vwyz±fj²^p�f®q�f@e$hN�bf�hjy ALfNsbqP�bk�e
8æ��: >^fNe+rBs�e"¹Nk\�9g@k�fNi�k�y"ezvPr�h*q|qw±6kBÅ�hNrBy¬x�f@xbqµvwx�k\hje�B���¸1kBqwk�i�k�xby$t = G B���¸5> 8æ�®�H:´·

¸ ��kh*vwi fj²>yR��k/{�e$tzytz��kBq|q�kBÅ hji��bq�k¿vÈt�y"f9v|q|q�s�t�y"e$hjy"k9y"��k/¶�k���h*¹@vwfNefj²�y"��k�@v   k�e"k�xby
��e"k\rBf@x��@v�y�v�f@xbv�x�gÂy"k\rR��xbvÈ}@s�k\t�«¬��k�x©�bk\h*q|vwx�g9«�vwy"�©tz��h[qµqwfj«mtz��kBq|qÔ��e"fN¶bqwk�it�·

¸ ��k���e"fN¶bqwk�i vPt/h�tzy$h®x���hje$�Ây"k\tzy/r�hNtzk�hjx��¨rBfNx�t�vÈ�bk�eBt5h�rB±@q|vwx��bezvPr�h*q+e"fbfj²"��«¬�bvPr"�HvPt
tzs����ZfNe"y"k\�ÂhjyLvwy$t�yz«�fk�x���t¬hjx��9��h@tLvwy$tLqwfNx�gjvwy"s��@vwx�h*q^k\�bgNk\tL²Ee"k�kN·�¸���ktz��kBq|q vPt�tzs�¶��zk\rBy"k\�
y"f�h/t´vwi��bqwkg@e$h*¹Nvwy$hjy�v�f@x�h*q�qwf�hN�@vwx�g = {�gNs�e"k�lY>$· G fNe>tz±bi�i�k�yRe"±�e"k\hNt�fNx�tLfNxbqw±Kh/}@s�hje"y"k�e�fj²
y"��k/e"fbfj²^vPt�rBfNx�t´vP�bk�e"k\��·Ô¸ ��e"k�kk�i/¶�k\���bk\�©{�xbv�yRk�kBqwk�i�k�x�y�i�k\tz��k\t+h®e"k5rBfNx�t�vÈ�bk�eRk\� = y"��k�±
hjeRk¿r�h[qµqwk\�º� �����[���Z���\�(>$·�¸���k {�e$tzy�f@x�k5��h@t/�N�\�N��y"ezvPhjx�gNsbqPhje�kBqwk�i�k�xby$t�«�vwy"�¨lN�N��x�f³�bk\t= ��;[��L/�bk�gNe"k�k\t�fj² ²Ee"k�k\�bfNi�>B·

¸ ��k�x�kBÅ�yÔi�k\t���k\t^hje"k�f@¶�y$h*vwx�k\��²Äe"f@i�y"��k^{�eBtzyÔf@x�k�¶b±�gjqwfN¶�h*q�e"k�gNsbqPhje#e"kB{�x�k�i�k�xby�hjx��
��h*¹Nk/��l�L�E�kBqwk�i�k�xby$t = �j�'L�� x�f³�bk\t hjx��X���@�'LNl9��·ïf�· ²�>�hjx��X�(Ej�b�N�/kBqwk�i�k�xby$t = �®�'LN��x�f³�bk\t
hjx�� �Nlj���®�+��·ïf�· ² >$�Be"k\tz��k\rBy�v�¹@kBq�±N·j��q|q³yR��e"k�k�i�k\t���k\t «�k�e"k��bk\rBfNi���fbtzk\��v�xby"f��j�+tzs�¶��bfNih*vwx�t
hNt�tz��fj«¬x9vwx9{�gNs�eRk�;��Ny"��ktRhji�k��bk\rBfNi���fbt´vwyzvwfNx6¶ZkBv�x�g9s�tzk\��vwx�k\hNrR�6r�hNtzkN·�¸���k�@v   k�e"k�xby
e"k\t�sbq�yBt�hje"ktzs�i�i9hjezv É k\�Æv�x¨¸#hj¶bqwk���·�¸���k\tzk y"k\tzy$t�«�k�e"k�e"s�xHfNxÂfNx�k��e"f�rBk\t"tzf@e¬fj²>hÆp>��E
p�eBh\±HrBfNi���s�y"k�e/hjy�y"��k��B· B/·æ��· �$·|��·#p�f@i���s�y"k�e�pLk�x�y"k�e�vwxXd^hjezvPt���s�t´vwx�gÂy"��k��'?����9{�xbvwy"k
kBqwk�i�k�xby\·
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INRIA-MODULEF

INRIA-MODULEF

INRIA-MODULEF

INRIA-MODULEF

�
	����� ��>�òzåEã�ó\ò��zè	��ìjèBåOäæíOäæè$ý

��eRk\rBfNx�� �mvwy"k�e rBfNx��@vwyzvwfNx6xbs�i/¶�k�e p>d��

� x�k�s�i ��L�� L�·æ�NlN�@�j��� ] L�E l�· �N�Y]���·æ�j�(G�*��·æ�N�
���[� x�k�s�i ���\l L�·ï����L�E��\� ]�»� �\��· ���Y]+���N·)Ej�(G7��� ·æ�Nl
���\� x�k�s�i �N��E L�·ï�'EN��LN�N� ]�*� �j��·!;HL ] ���b��·ï���YG+��L�L�·w�
� rBf�hje$tzk �Z� L�·w�(L�E�;[�N� ] L@� ;�·ï���?]+��·ï�'E G ��· EN�
���[� rBf�hje$tzk ��L L�·æ�>;\�b�N�N� ] L@� �*l�·æ�N�Y] E · Lj�(G��j��·æ�@�
���\� rBf�hje$tzk l@� L�·ælNlNl@�j��� ] L@� lj��·æ�N� ] �Nl · E>;QG�(L �N·æ�N�
� rBfNeRx�k�e"¯O² �®� L�·æ�NlN�@���\� ] L@� E�·w�F;+]�N·!;�;QG+� ·æ�j�
���[� rBfNeRx�k�e"¯O² � � L�·æ�N�N� �F;[� ] L@� �(E�· �N�Y]+��·æ��;QG+�N��·!;
���\� rBfNeRx�k�e"¯O² ��E L�·!;[lN�@�N�N� ] L@� ;[� ·w�\�Y]+�N� ·ælNlYG+�j�Z· E�L

�������	� �
þ�èBý�B$òzéEüBòzý)�zò�è�<�íEã\ò^éEè�è�<�íEòzåEí ì\éEèBô�îæò�� �
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¸ ��k^qPhNtzy#y"k\tzy = {�x�k�eÔi�k\t��5hjx�� ¤jÑ~¢ . Í³¢*ÏK����e"k\rBf@x��@v�y�v�f@x�x�k�e�>Ô«¬hNt h[qÈt�f¬e"s�x/fNxh ?+d ;[�N�
«�fNe"¾�tzy$h®yzvwfNx ·Ô¸���k9yzvwi�k\t «�k�e"kl�L�;�·æ��ENt�²EfNe/y"��k9��e"k���hje$h®yzvwfNxWt�y"k��Ãhjx��Xl�L�L�·æ�j��t�²EfNe y"��k
tzf®q�s�y�v�f@x©tzy"k�� = y"f/¶�k/rBfNi���hjeRk\�9«�vwy"� ;[��·w�*�Nt�hjx����N��·æl�ENtLfNx�y"��k/p>��E >$·

¦ºk>x�kBÅ�y�rBfNi���h®e"k�fNx/y"��k¬rBf�hje$tzkLi�k\tz�/y"��k¬�Zk�ez²EfNe"ihjx�rBk\t#f®²�y"��k¬�@v   k�e"k�xby�rR��fjvPrBk\t^fj²
rBf�h®e$tzk�tz��hNrBk\t ²Äf@e �@v   k�e"k�xby�¹[h*qws�k\t�fj²#y"�bvPr"¾bx�k\t"t¬hjx��9�@v   k�e"k�x�y�r"��fjvPrBk\tLfj² {�xbvwy"k�kBqwk�i�k�xby$t= ¸#hj¶bqwk/�(>$·Z�3t�kBÅ���k\rBy"k\����y"��k e"k\tzsbqwy$t�hjeRk5tzk�x�t´vwyzvw¹Nk�y"f�y"��k/��e"k\tzk�x�rBk/fj²>rBf@e"x�k�e+kBqwk�i�k�xby$t
vwx � = �j¶�s�y�x�fNy^y"f�yR��k¬��hje"yzvPrBsbqPhje�r"��fjvPrBk�fj²~yR��k\tzk+rBfNe"x�k�eLkBqwk�i�k�x�yBt�·'G fNe�tzs�rR�hjx vwe"e"k�gNsbqPhje��hjeRyzvwyzvwfNx �by"��k+��eRk\tzk�x�rBk�fj²urBfNeRx�k�e>i�f³�bk\t vwi���e"fj¹Nk\t�t´vwgNxbv|{~r�hjxbyzqw±yR��k3rBfNx��@vwyzvwfNxÂx�s�i/¶Zk�e
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vwx y"��kH�bqÈh®x�hje=B���¸-kBqwk�i�k�xby�qwk\hN��tÆy"f7h*qwgNk�¶�e$h*vPrº��e"fN¶bqwk�itÂhNt�tzfbfNx�hNt9yz«>fXrBfNe"x�k�eBt
hjeRk5��eRk\tzk�x�y = hjx��Â��k�x�rBk�{�Å�k\�`>¬«�vwy"�bvwx¨y"��ktRhji�k�{�xbvwy"k�kBq�k�i�k�x�y\· GÇvwx�h*q|q�±N�#hNt�kBÅ���k\rBy"k\���
y"��k ��k�ez²EfNe"i9hjx�rBk\t+�bk�yRk�ezvwfNe$hjy"k «¬��k�xHy"��kyR�bvÈrR¾bx�k\t"t+�bk\rBeRk\hNtzk\t�¶�k\r�hjs�tzk/fj²�yR��ke"k\tzsbqwyzvwx�g
t´vwx�gNsbqPhje�¶�k���h*¹@vwfNe+f®²uy"��k�i�k�i5¶�eBhjx�ktzyzv   x�k\t"t�·
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	 ÍbÍ %���£�$ � � % *~Í�¢*Í + ¸���k�x�kBÅ�yy"k\t�y5��eRfN¶bqwk�i rBfNx�t�vÈ�bk�eBth¨�bk�k��1tz����k�ezvPr�h*q
tz��kBq|q�fj²�eBhN�@vws�t+�9tzs�¶��zk\rBy"k\��yRfKh�gNe$h*¹@v�yBhjyzvwfNx�h*q�qwf�hN�@vwx�g = GÇvwgNs�e"k�EY>$·�¸ ��k5f@ezvwgjvwx�h*qui�k\tz�
�HrBfNxby$h*vwx�t¬�Nl@��L �bqÈh®x�hje B���¸ kBq�k�i�k�x�y$t»��hjx��9vPt���h®e"yzvwyzvwfNx�k\�9vwxby"f�j�9tzs�¶~�bfNi9h*vwx�t�·

�LhNrR��kBq�k�i�k�x�y�vPt�y"��k�x©rBs�y�vwxby"f9� = i�k\tz�
� �[� >$��hjx��¨�\l = i�k\tz�
� �\�(>B·�¦ºk5rBfNi���h®e"k
hjgbh*vwx�vwx6y"�bvPt�y"k\tzy+r�h@tzky"��k��Zk�ez²EfNe"ihjx�rBk\t�fj²^y"��k5�@v   k�e"k�xby+rR��fjvPrBk\t�fj² rBfbhje$tzktz��h@rBk\t�²EfNe
�@v   k�e"k�xby�y"�bvPr"¾bx�k\t"t9hjx��X�@v   k�e"k�x�y/i�k\t��Xe"kB{�x�k�i�k�xby$t�·�¸���k�eRk\tzsbqwy$t = ¸#hj¶ ·^�Y>hje"k�}Nsbvwy"k
t´vwi/v|qPhje�y"f/«¬��h®y�vPt¬fN¶�t�k�e"¹Nk\��²EfNe�y"��k5hj¶Zfj¹Nktz��h*q|qwfj« rB±Nq|vwx��bezvPr�h*q�e"fbfj²"·
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¤jÑ�¢ . Í�¢*Ïs���F;*����¤jÑ�¢ . Í�¢\Ï"ÒX��L@l�·���qµq�yR��e"k�k5�@vPtz�bqPhNrBk�i�k�xby$t�hjeRk¶bqwf³rR¾Nk\�Hhjy�rBfNe"x�k�e$t vwxHy"��k
¤jÑ�¢ . Í�¢*Ï�Òªr�hNtzkN� «¬�bvPr"�ÂkBÅ³�bqPh*vwx�t�vwy$tLqPhje"g@k�e+�@vwi�k�x�t´vwfNx ·
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0 . ¡�Í�¢ . £�$5%#¢\Í� \ �� ¢*Í + ¸���k�h*vwi fj²>y"�bvPt�y"k\t�y�vÈt�y"f
tz��fj«�yR��khj¶bv|qµvwyz±6f®²Ôy"��ki�k�y"��f³�9yRf���hjx��@qwk�qPhje"g@k�e"k\h*qw¯Oq|vµ²Ek�tz��kBq|qu��eRfN¶bqwk�it�·

¸ ��k7t´vwi5sbqPhjy�v�f@x�rBf@i���s�y"k\tHy"��k7�bkB²EfNe"i9hjyzvwfNx�tHfj²6h�rBs�e"¹@k\��hjfNeRyzvPrª¶bq�fbf��m¹Nk\t"t�kBq
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«¬hNt L ·w�\�N��y"�bvPr"¾ = f@x�k�y"k�x�yR��fj²uyR��k��bv��Zk/e$hN�@vws�tZ>$�bvwy$t �^fNs�x�gi�f³�bsbqws�t�« h@tC� G �����(L��*�
vwy$t�d#fjvPt"tzfNx�eBhjyzvwf/fj² � G mæ��·

¸ ��kÃi�k\t�� rBfNxby$h*vwx�tª�\�>;HL>;X�'?����ËkBqwk�i�k�x�yBt©h®x����(L�E����Xx�f��bk\t�·+¸��bvPtÂi�k\tz� «¬hNt
hjs�yRfNihjyzvPr�h*q|qw±���hje"y�v�y�v�f@x�k\�9vwx�yRf�j��tzs�¶~�bf@ih*vwx�t = GÇvwg�·��Y>$·�¸���k�bkB²EfNe"i�k\�ÂrBfNxb{�gNs�e$h®yzvwfNx
vPt6t���f[«�xXvwx GÇvwgNs�e"kX�(L�·�¸���kHxbs�i5¶Zk�e6fj²�vwy"k�eBhjyzvwfNx�t�hjx��Óp>dL� yzvwi�kÂ²EfNeyR��k©¹jhjezvwfNs�t
��e"k\rBf@x��@v�y�v�f@x�x�k�e$t�hje"k�e"k��ZfNe"y"k\�Kvwx6y$hj¶bqwkl�·

��e"k\rBfNx�� �mvwy"k�e rBf@x��@v�y�v�f@x6xbs�i5¶Zk�e p>d��

x�k�s�i �@�Nl ·w�\��E@lNlN� ] L�E �j�bl�·æ�N�Y]+l@��Ej��·ï�FG�;[�N��Lb· E
rBf�h®e$t �/Lj� ·w�(LN�@���\� ] L®� l@�N��· LN� ]+�N�N��E�· ��;+G+�N�N��Eb· LN�
rBfjvwx ��E ·w������LNlN� ] L@� �/L�EN��·!;b��]�\��EN� · �b�YG+�N�>;\��·æ�
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«�k���h*¹Nk/vwxby"e"f��bs�rBk\�Xh6�bfNi9h*vwxÃ�bk\rBfNi��Zf�t´vwyzvwfNx7tzy"eBhjy"k�gN±Â«¬�bvPr"�Xr�hjx¨��hjx��@qwk�kBÀKrRvwk�xbyzqw±
²EfNs�e"y"�HfNeB�bk�e��bqÈh®y"k/��e"fN¶bqwk�it�· G�fNe�e"k�gNsbqPhje���hjeRyzvwyzvwfNx�t���y"��k���eRfN��f�t�k\�©t�y"e$hjy"k�g@±6hj����k\hjeBt
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�@vPt"rBfNxbyzvwxbs�fNs�t/rBf�kBÀKrRvwk�xby$t�· 4¬x¨yR��k5f@y"��k�e���hjx�����y"��k�tzy"eBhjy"k�gN±6hj���Zk\hje$t�y"f�¶Zktzk�x�t´vwyzvw¹Nk
y"f�y"��ktz��hj�Zkfj²^y"��ktzs�¶��bfNih*vwx�t�hjx���y"f/y"��k e"k�gNsbqPhjezvwyz±9fj²uyR��k�v�xby"k�ez²°hNrBkN·

¸ �bvÈt/tzyRe$hjy"k�gN±Hr�hjxÃh*qPtzfÂ¶�k9kBÀKrRvwk�x�y�q�±ªkBÅ�y"k�x��bk\�¨yRf©}@sbv�yRkgNk�x�k�eBh*q tz��kBq|q¬��e"fN¶bqwk�it»�
¶�s�y^y"��kLy"��k�fNe"k�y�vÈr�h[q~hjx���xbs�i�k�ezvPr�h*q�e"k\t�sbq�yBtÇv�x��@vPr�hjyRk+h+rBk�eRy$h*vwx��bk�gNe$hN��hjy�v�f@xfj²�y"��k�e"k\t�sbq�yBt
«¬��k�xÂy"��ktz��kBq|q^gNk�y$t�¹Nk�eR±y"�bvwx ·
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Unité de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
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