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SUTWVYX2Z
[�\(]J^Y_W`aZcbedgfh`ei�`aZYb
Z�jki�lmbni)opbrqtsuX�v.dgbe`nwhopZ

xHyzdm{|Z�jzq~}�Z�X�X�ZcZ)jk�u�plhi)ZYq
��lg�W��dhytj���ZcyzZYi�TpZ�y�i�TWZ�_.���h�u�m��\��gou_WZ
[m�h�h[J\�[m�2�plmfhZYq

�!���Y�����W�g�g��� Z~�WyzZYq�Z�_0j:l�� dgyzX�lmb��Wyzdudm��¡Al�j$j�TpZ~`aX��WbeZ�X�Z�_0j�l�j�`edg_�beZ�¢hZ�b¤£�dg�.lg_2Z�¥¦i)`eZ�_0j:lmbefgdgyz`aj�TWX
�py�dh��d0qtZO�§`e_©¨«ª.`aX�¬h¬6­®jzd¯i)dhX��Wo�j�Z!q�w0oplgy�Z�yzdudmjzq
dm��lmyzvW`aj�y�lmyz`abes¯bnlmyzfgZ�`e_hjzZ�fhZ�y�q�°±SUTW`nq
�WyzdgfhyzlgX³²
´ Tp`ei�Tµ`nq!�plmy�j!dg�cj�TWZ¶]�·k¸�¹³oWbaj�`e�WbeZºxHyzZYi�`eq�`edg_¼»ky�`aj�TWX�Z�j�`ni§}�`avWy�lmyzs�¡½]c¹±x¾£)²~`eq�i)dhX2�pbaZ�j�Z�bes
�py�d�¢hZ�_ ´ `aj�Tp`a_³jzTWZ�¿JÀ�Á¶qts�qtj�Z�X³°¾x:y�dudm�=q~lgy�Zc��ZY¢gZYbadh��ZO��opq�`e_Wf�j�TWZ�¿JÀ�Â*Â*ÃpÄ�Å*ÆrÃpÇOÇJjzd0dhb?j�d¦��ZOlmb
´ `aj�T�`eX���ZYyzlmj�`e¢gZL� ZYlmj�oWyzZYq$dg�pj�TpZ~�Wy�dhfgy�lmX³°�SUTWZU� dhy�X�lgba`eÈYlmj�`edg_�`nq$y�l�j�TpZ�yHbnlmyzfgZ�¡ X�dgyzZLj�Tplg_!ÉOÊg�g�h�
be`e_WZYq�£Ulm_p�!yzZYw0oW`ey�ZOqLq�dgX�Zclg�W¢6lg_pi)ZO�¦jzZYi�TW_p`ew0oWZOqL� dgy~�Wyzdudm��X�lg_plmfhZ�X�Z�_0j�lm_p�!yzZ�opq�Zg°
Ë±Ì0Í?ÎzÏ�Ð ��Ñ��g� lgy�vp`Òjzyzlgy�s�bnlmyzfgZJ_uoWX�v.Z�y�q�²u� dhy�X�lgb*X2Z�j�TWd��WqY²�]c¹±x�².Ó®d�w
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��� ����� � � ·kdgopqJ�Wyz^Yq�Z�_0jzdg_pq�oW_WZ2�WyzZ�oW¢hZ
� dgyzX�Z�bebaZ�¡=lgo¯_W`e¢gZOlmo§�WZ b�� `eX��Wbnlm_0jzlmj�`edg_�£���� oW_¯�Wyzd��
fhyzlgX�X2X�Z���Z±i�lmbni)opbLZ�¥¦i�lgi�Z!��Z³bnl¯y�lgi�`a_pZ!i�lgy�yz^�Z!��dhoWy�baZOq2fgy�lm_p�Wq Z�_0jz`aZYyzq!¨æª?`aX�¬g¬�­½°©Ó®Z!�Wyzd��
fhyzlgX�X2Zh²pw0oW`*�=lg`Òjk��lmy�j�`eZ
��Z
bnl�vW`avpba`edmjzTWVYw0oWZ��WZ�i�lgbei�oWbrZ�_±�py�^Oi)`nqt`edg_³lmyzvW`aj�y�lm`ey�Z
]c¹±x�².ZYqtj�Z�_0j�`eV��
yzZ�X�ZY_hj��WyzdgoW¢h^�i)dhy�yzZYi)jJ�Wlg_pqJbaZ�q�suqtj�VYX�Z�¿JÀ�ÁH°
}�ZYqJ�WyzZ�oW¢hZYqJqtdh_0jJyz^Ylgba`nqt^YZYqkZ�_ºo�j�`eba`nqzlm_0jJb�� dgo�jz`ab
¿JÀ�Â*Â*ÃpÄ�Å*ÆrÃpÇOÇc�.dgopy�fg^Yy�ZYy�baZOq~jzyzlg`Òj�q~`aX��.^�y�l�jz`Ò�=q���o��WyzdgfhyzlgX2X�Zh°®}rZ ��^�¢hZ�bedg�W�.Z�X�Z�_0jkZOq|jJlgqzqtZYÈ
fhy�d0q~¡ �WbeopqL��Z
ÉOÊc�g�g��be`efg_WZOqz£Hlg_p��yzZYw0oW`eZ�y�j:b�� o�j�`ebe`eqzl�jz`adh_���Z~jzZYi�TW_W`nw0oWZYq®l6¢�lm_pi�^�ZYqH�WZkX�lm`e_0j�Z�_�lm_pi�Z
Z�jk��Z�y�^Yo�j�`ebe`eqzl�jz`adh_���ZOqU�WyzZ�oW¢hZYqY°
�'Ð �O� Î ��� � ��� lmyz`aj�TWX�^)jz`ew0oWZ�ZY_��py�^Oi)`nqt`edg_�lmyzvW`Òjzyzlg`ayzZg²uX�^)jzTWd���ZYq~� dgyzX2ZYbabeZYqY²W]c¹±x�²?Ó®d�w
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Ó®dhX��Wo�j�`e_WfJZ)¥¦i)`eZ�_0jzbas ´ `aj�T2X�oWbaj�`e�WbeZ��ß�Wy�ZOi)`nqt`edg_�`a_0j�ZYfgZYyzq�y�ZOwhop`ayzZYq���`��.ZYy�ZY_hjHlmbefgdhy�`aj�TpX�qr� dgy$��`��.ZYy �
ZY_0jk�WyzZYi)`nq�`adh_pq�°U¸kq�oplgbabesg²�_pl �½¢gZ
qzi�TWdudgbev�d�s!lmbefgdgyz`aj�TWX�q~lmyzZcopq�ZY��� dhy�q�X�lgbab��Wy�ZOi)`nqt`edg_�²�lm_����=lgqtj�Z�y
lgbafhdgyz`ÒjzTWX�q�� dgyHbnlmyzfgZ�y��WyzZYi�`eq�`adh_r° � Z�i)dh_pq�`e��ZYy$TWZ�yzZ~lk�=lhq|j¾lgbafhdgyz`ÒjzTWX i)dhX��Wo�j�`e_WfJj�TpZ�q�w0oplgy�ZLy�dudgj
dg��lm_ `a_0jzZ�fgZYyY² ´ Tp`ei�T `eq$Z�¥�i�`aZY_0j�� dhy�v.dmjzT2q�X�lmbeb�lm_p��belgy�fhZ¾�WyzZYi�`eq�`adh_pqY°�SUTW`nq$lmbefgdgyz`aj�TWX³²��WyzZYq�Z�_0j�ZO�
lmjkjzTWZ lgvpq|jzyzlhiájkbeZ�¢hZ�b�`a_	¨æª?`aX�¬g¬�­½² ´ lgq�`eX��WbeZ�X�Z�_0j�ZO�±`e_�j�TpZ2]c¹±x¼ba`evWy�lmyzs�� yzdgX ¢gZYyzq�`edg_±�p²?lm_��
f0l6¢gZ�l�qt�.Z�ZO��oW�³dm�$lmv.dgo�j~j ´ d ´ `aj�T³yzZYq���ZOiáj~jzd jzTWZc�WyzZ�¢u`edgopqU`eX��WbaZYX�Z�_0jzlmj�`edg_r°

� Z®T�lg��j ´ dkX�dmjz`a¢�lmj�`edg_pq�`a_�j�yzsu`a_Wfkj�d��Wy�d�¢hZHj�TpZU]c¹±x§q�w0oplgy�Z¾y�dudmj�`aX��WbeZ�X�ZY_hj�l�jz`adh_r°"!�`eyzqtj�besg²
dh_Wbes�j�TpZ�lmvpqtj�y�lgi)j�¡ X�l�jzTWZ�X�lmj�`ni�lmb¤£�beZ�¢hZ�b ´ lgqc�py�d�¢hZ�_ºj�d±v.Z!i�dgyzy�ZOiájY²�j�Tuopq
lg_¶`aX��WbeZ�X�ZY_hj�l�jz`adh_
X�`nq|j�l #hZ ´ lhq�qtj�`ebab���d0q�q�`avpbaZ%$Jq�ZYi�dg_p��besg²UX�Z�X�dhy�s X�lm_plgfgZ�X�ZY_hj¦dg�cX�oWbaj�`e�WbeZ��ß�Wy�ZOi)`nqt`edg_©_uoWX v�ZYyzq
�py�d�¢u`n��ZYqLi�TplmbebeZ�_Wfh`a_Wf �WyzdgvWbeZ�X�q®j�Tplmj ´ ZYy�Z�j�TuopqL�=lgyL_pdmj�i)dh_pqt`n��ZYy�ZO��\ j�d2dgoWyUv.ZYqtj&#u_Wd ´ beZY�WfgZá\
´ `aj�T³�Wyzdudm�$lgqzqt`nq|j�lm_0jLj�ZYi�Tp_W`ew0oWZOq�°

SUTWZ!Ó®d�w³�Wyzdudm�Ulgqzqt`nq|j�lm_0j ´ lhqJi�Tpdhq�Z�_ qt`e_pi)Z2jzTWZ2j�TWZYdgyzs�dm�L`a_p�Wopiájz`a¢hZ�i�dg_pqtj�yzopi)j�`edg_pqJ`nq ´ ZYbab
q�oW`aj�ZO��jzd��Wy�d�¢u`e_Wf2y�ZOi)oWy�qt`e¢gZJ�WyzdgfhyzlgX�qY²ulgqLj�TpZ
q�w0oplgy�ZJy�dudgjU`eX��WbeZ�X�Z�_0jzlmj�`edg_ ´ Z
i�dg_pq�`n��Z�yUTWZYy�Zh°

SUTWZ�X�lg`a_¶fhdhlgbHdm�Uj�TW`nq ´ dgy'#¯`nq�jzd¯qtTpd ´ ´ Z�i�lg_ vWoW`ebe�¶l³� dhy�X�lgb:�Wyzd0dg�Ldg��l ���(

) �Wyzdgfgy�lmX
´ dgy'#u`a_pf�dg_�X oWbÒjz`a�pbaZ �½�WyzZYi�`eq�`edg_±`e_hjzZ�fhZ�y�q�¡ TpZ�yzZ
j�TpZ2qzw0oplmyzZ
yzd0dgjk�WoWvpba`ni)bes±l6¢6lg`abnlmvpbaZ ´ `aj�T ]c¹±x¾£
´ `aj�Tp`a_±l j�TWZYdgyzZ�X �py�d�¢hZ�y~qto�i�T�lhqJ¿JÀ�Á:°

* _ j�TWZL_WZ�+0jH�plgyzlgfgy�lm�WT�q�² ´ ZLvWyz`aZ�,ps��WyzZYq�Z�_0j�jzTWZ�]c¹±x§ba`evWy�lmyzs�lg_p�cjzTWZ�¿JÀ�Á¦j�TpZ�dgyzZ�X��py�d�¢hZ�yO°

-�./- 02143
SUTpZ2]�·k¸ ¹³oWbaj�`e�WbeZ�xHy�ZOi)`nqt`edg_�»ky�`aj�TpX2Z�j�`ni }�`avpyzlgy�s ¡6587�9k£�¨ ]Jy�lg�0[Y­�`nq�l¦be`avpyzlgy�s³��ZYlgba`e_Wf ´ `aj�T
lgy�`aj�TpX2Z�j�`ni¦dh��ZYyzlmj�`edg_pq dg_NX oWbaj�`e�WbaZ �½�py�ZOi)`nqt`edg_N`e_0j�ZYfgZ�y�qY²�y�l�jz`adh_plmbLlm_p�:,pdhlmj�`e_Wf��ß�.dg`e_hj _0opX�v.Z�y�q�°
»kbab�`Òj�q�dg�.Z�y�l�jz`adh_pq~i�lg_³v�Zc�.Z�y�� dgyzX�ZY��dg_±lmyzvW`aj�y�lmyz`abes�bnlmyzfgZ�_uoWX�v.Z�y�q�lm_���lgy�Zc��ZOqt`efg_pZY�!j�d�v.Z�lgq
�=lhq|j�lhqU��d0q�q�`avpbaZh°;*ßj�`eqUyzZYi�dgfg_p`aÈYZY��lhqUdg_WZ�dg��jzTWZcv�ZOq|j�be`evWyzlgy�`eZYq®jzd��pl�j�Zh°

SUTW`nq�be`avpyzlgy�s¶Tplhq�qtZY¢gZYyzlgbLbnl6sgZYyzqY°<* _ lh�W��`aj�`edg_	j�dºj�TpZ±TW`afhT �ßbaZY¢gZ�b�lgy�`aj�TpX2Z�j�`ni!� oW_piájz`adh_pq�dh_
,�dhl�jz`a_pf��.dg`e_hjc_uoWX v�ZYyzqY²?`ÒjcTplhq�l!bad ´ �ßbeZ�¢gZYb�� op_piájz`adh_ºi�belhq�qY°=!WoW_pi)j�`edg_pq�v.Z�bedg_pfg`e_Wf¦jzd�jzTW`eqci�belhq�q
T�l6¢gZcl�_plmX�Z
qtjzlgytjz`a_Wf ´ `aj�T³jzTWZ
�WyzZ?>�+A@CBED0²plm_p�³��ZOlmb ´ `aj�T±_pdg_ �ß_WZ�f0l�jz`a¢hZJ`e_0j�ZYfgZ�y�qUyzZ��WyzZYq�Z�_0j�ZO�
lhq:lmyzy�l6suq�dm�*X�lgi�Tp`a_WZ ´ dgy��Wq~¡Ai�lmbebeZY� )F��GIH(� ´ `aj�TW`e_�]c¹±x¾£)°J!pdgy:Z�¥¦i)`eZ�_pi�s qzl #gZh²mX�dhqtj¾dm�.j�TpZ�X lmyzZ
�W`ayzZYi)j�bes ´ y�`ajtjzZ�_�`e_2lhq�q�Z�X vWbas�belg_WfgoplgfgZJ¡¤� dgy¾`a_pqtjzlg_pi)ZK@�BJDJLNMPO%OQL=DLdg_R+��%Sk�pbelmjt� dgyzX�qz£)°UTkd ´ ZY¢gZYy
jzTWZ
j ´ d¦� op_piájz`adh_pq ´ Z qtj�o���s³`a_¯j�TW`nqk��lm�.Z�yO²�_plgX�Z�besV@CBED%LXW'Y[Z]\^Z`_a@ lm_p�:@CBED%LbOJY�LXW'Y[Z]\^Z�_ @�²�lmyzZ
´ yz`ajtj�ZY_³`a_�Ó�°

-�.dc egf&h
¿JÀ�Áº¨«Ó®d�w0�0[Y­p`nq:lJj|su��Z �AjzTWZ�dhy�Z�j�`ni®�py�dudm�*lgqzq�`eqtjzlg_hjO°i*ßj�qHoW_p��ZYy�besu`a_pfJbedgfh`eiL`nq$j�TpZ�i�lmbni)opbaopq:dm�?`a_p�Wopi �
jz`a¢hZki)dh_pqtj�yzopiájz`adh_pqU¨ x®¹±¬gÊm­ ´ TW`ni�T�`eq®l�j|su��ZO�Ij � i�lgbei�oWbeopq ´ `aj�T¦��ZY��ZY_p��ZY_hj®j|su��ZOq¾lm_���i�lm��lmvW`eba`aj�`eZYq
� dhy�`e_p��o�iáj�`e¢gZ���Z�>p_W`aj�`edg_pqY°cSUTplm_[#�qkj�d!j�TWZ¦Ó®oWyzy�s �6T�d ´ lmy��!i�dgyzy�ZOqt�.dg_���Z�_pi�Zg².vWoW`ebe�W`a_Wf³l¦�py�dudm�ik
dg��l±q|j�l�j�ZYX�Z�_0jRl�iYlm_ v.Z�¢u`aZ ´ ZO� lgqcvWop`abn��`e_Wf§l�jzZ�yzXnmk¶dg�Uj|s0�.Z ml�°�SUTWZ¦X�lm`e_Nlg��¢�lg_hj�lmfhZ2dg�
q�opi�T�l q�s�q|jzZ�X `nq®j�TplmjU�py�dudm��j�Z�yzX�q~i�lg_�v.Z�j|su�.ZYi�TWZOi(#gZO��lmoWj�dgX�lmj�`ni�lmbebesg°U*ßjUX�ZOlm_pqLdg_�i)ZJ�Wy�d�¢hZY�*²
l jzTWZ�dhy�ZYX�i�lg_!v.Z
lmo�jzdgX�l�jz`eiYlmbebas�¢hZ�yz`o>�ZY�!¢0`nl j|su��Z �ßi�TWZOi(#u`a_Wf2`ajzq~�Wopy��.dgy�j�ZO���Wyzdudm��j�Z�yzX³°

p"p å
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SUTp`eq�� y�lmX�Z ´ dhy�#±`nq ´ Z�beb � q�oW`ÒjzZY�§j�d��WZ�¢gZYbadh�§�py�dudm�=q
dm�Uy�ZYba`nlmvWbeZ¦q�dm�¤j ´ lmyzZg° * _ j�TpZ�� dgbebad ´ `e_Wf�q�ZYi �
jz`adh_pqY²rdgoWycfhdhlgb�`nq�j�d±q�TWd ´ TWd ´ ´ Z2j�l #gZ�lg�W¢6lg_0jzlmfhZ dg�k¿JÀ�Á i�lg�plmvW`ebe`Òjz`aZOqJj�d±i�lgy�yzs±dgo�j�� dhy�X�lmb
�WZYqzi)yz`a��jz`adh_pqLdm�Hlmyz`ÒjzTWX�Z)jz`eiJ�WyzdgfhyzlgX�qY°

-�.�
 ��
����������
* _�q�ZYi)j�`edg_�[�² ´ ZK>py�qtjky�ZOi�lgbab?jzTWZ
vplhqt`niJj�ZOi�TW_W`nwhopZcj�d¦i�dgX��Wo�jzZ�q�w0oplgy�Z�yzdudmjzqklm_p��`e_�� dgyzX�lmbebas���Z��
qzi)yz`ev�Z�jzTWZ�lmbefgdhy�`aj�TpX ´ Z
q�Tplgbab�i�dg_pq�`n��Z�y�`e_�j�TW`nq���lm�.Z�yO° � Zcj�TWZY_�q|jzop��s!j�TWZ lmbefgdgyz`aj�TWX�lmj~j�TWyzZ�Z
�W`o�?Z�yzZ�_0jcbaZY¢gZYbeqJdm�Ulmvpqtj�y�lgi)j�`edg_r°�* _ºq�ZYi)j�`edg_ ÊW² ´ Z �py�ZOqtZY_hjJj�TpZ�TW`afhTWZYqtj�baZY¢gZ�bHdg�Llgvpq|jzyzlhiájz`adh_ ´ Z
i�dg_pq�`n��Z�ykj�d³q|jzop��s�j�TWZ�lmbefgdhy�`aj�TpX�° * _§q�ZYi)j�`edg_���² ´ Z2qtTWd ´ TWd ´ jzd!vpoW`abn�¯l¦� oW_pi)j�`edg_¯Z�+uj�y�lgiájz`a_pf
qzw0oplmyzZUy�dudgjzqY°i* _¦q�ZYiájz`adh_¦��² ´ Z~�Wyzd�¢gZLj�TpZki)dhy�yzZYi)j�_WZOq�q$dg��jzTWZklgi)j�oplgbW`eX2�.Z�y�l�jz`a¢hZ~`aX��WbeZ�X�ZY_hj�l�jz`adh_
dg�rj�TpZ��WyzdgfhyzlgX³°"* _�qtZOiáj�`edg_ SW² ´ ZJ��ZOq�i�y�`ev.ZJq�dgX�ZkyzZ�bnl�jzZY�!q|jzop��`eZYqUlmv.dgo�jL� dgyzX�lmb.�Wyzd0dg�=qLdm��lgy�`aj�T �
X�Z�j�`ni��WyzdgfhyzlgX�q�°b* _¯j�TWZ�i)dh_pi)beopq�`adh_r² ´ Z2qtoWX�op�¯dgopyJi�dg_0j�yz`avpo�j�`edg_pq�lm_p�¯fg`e¢gZ�q�dgX�Z fgoW`n��Z�be`e_WZYq
� dhyU� o�j�opy�Z ´ dgy'#?°

� � ���!�
��� �������������������¾���)��� � �) ��
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	 °�SUTWZ�lgiájzoplmb���`a¢u`nqtdhy¾i�lg_�v�Z~jzTWdgopfgT0j:dm�*`e_¦l�X2dhy�Z�lgvpqtj�y�lgiájHX�lm_p_WZ�y¾lg_p� ´ Z${|opq|jLi)dg_�qt`n��Z�y
j ´ d¦`e_0j�Z�fhZ�y�q�� lg_p� ��² ´ TWZ�yzZ �¼�Wbel6s�q�j�TWZ y�
hbaZcdg��� � � ��	 °kSUTpZ�`e_hjzZ�fhZ�y�q�� lm_�� �µq�`aX��Wbes³_WZ�ZO�
jzd�q�lmj�`nq|� s�jzTWZ�� dgbebed ´ `a_Wf�i�dg_p��`aj�`edg_�q O

����� ¡|ÉO£

� � S ¡A[g£
lg_p�

� �h$ � - % ¡=Êh£
� ZcqtT�lmbebrqtZYZJbnl�jzZ�yUjzTpl�j�� qtTWdhoWbn�!lgbeq�d�v�Z�Z�¢hZ�_r°HSUTWZc`e_0j�ZYfgZ�y�q�� lg_p� � ´ `ebeb*�Wbel6s!l2q�`efg_W`�>�i�lg_0j
y�
gbeZ j�TWyzdgoWfhTWdgoWj�jzTW`eqc�WZYqzi)yz`a��jz`adh_¯dg�¾j�TpZ¦lmbefgdgyz`aj�TWX³°�SUTWZ�_Wdhy�X�lgba`eÈYlmj�`edg_§i�dg_p�W`Òjz`adh_�� dgy �&i�lg_
v.ZcZ?+��WyzZYqzq�ZY�¦`e_�j�ZYy�X�qUdm��� lm_p��� lgqL� dhbabed ´ q O

k�� ��m 0
G & � $ k�� ��m 0 %

* _ �=lgi)j ´ ZL�WyzZ)� Z�y$jzTWZL� dgbebad ´ `e_WfJZYw0oW`e¢�lmbeZ�_0j$� dgyzX�oWbnl�jz`adh_r²�X�dgyzZLlh�Wlm��jzZY�
j�d�dgoWy�� dhy�X�lmb0jzy�ZOl�j�X�ZY_hj
dg��jzTWZc�Wyzd0dg�=O

��$_k�� ��m 0 & Gf� % ¡ �0£

� Ð �������Y�W��� Ð�� �Y� Ì ������� Z�_Wd ´ ��ZYqzi)yz`ev�Zh²0qtj�ZY�¦vus2qtj�ZY�r²0j�TWZJi)dgX��WoWjzl�jz`adh_pq:�.Z�y�� dgyzX�ZY��vus2j�TWZ
lgbafhdgyz`ÒjzTWX³° � Z >py�qtjJvWyzZYla#o�"��d ´ _§`a_§j ´ d!�plmy�jzq �jU$lg_p�d�/U UA² ´ TWZYy�ZY�jUHq�`aX��Wbes±`eq�jzTWZ�X2d0q|j
q�`efg_W`�>�i�lg_0jL�plgytjklg_p���jU U?j�TWZcbeZYlhq|j�q�`afh_W`�>�i�lg_hj~�plgytjPO

� $,� U � 0 Wh� U U � S%& � U U $�� 0 %

SUTWZ¶qzw0oplmyzZ§yzdudmj³dm�Y�jUc`nq±i)dgX��WoWj�ZY��opq�`a_pf l yzZYi)opyzq�`a¢hZ§lg�W�Wbe`eiYl�j�`edg_Cdm� j�TWZ¶qzlmX�Z¶lmbefgd��
yz`aj�TWX lm_�� j�TW`nq�yzZ)jzoWyz_pq¦¢�lmbeoWZOq� 1UJlm_p� " Uk� dgy�j�TWZºq�w0oplgy�Z±yzdudmj!lg_p� y�ZYX�lm`e_p��Z�y!dm� �jU�qto�i�T
jzTpl�j 	�
 � ��� � �#� � � � k)�jU �  1U ��" U m:Tpdgbn�Wq�²ujzTpl�j�`nq�O

k�� U $+ U 0 W�" U m  k  U � S�m  k�S%& " U & IJ U m %
* _�jzTWZ�_WZ?+ujkqtj�Z���²��jU U*`nqUvWy�d%#gZY_���d ´ _�`e_�j ´ d�qtX�lmbebeZ�y~�plgytj�q�� " lm_p���"!gO

� U U $ � " �/W��#! � ´ `aj�ToS%&l�"!�� � " $���²
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lg_p��"eU �/W���"�`nq~��`a¢u`n��ZY��vus4IJ 1U=°:SUTp`eqUsu`eZ�bn�Wq�l�w0oWdmjz`aZY_hj�� lm_p�³l2yzZ�X�lm`e_p��ZYy!" U U)O
" U �/Wh� "�$��YkXIf U m W�" U U � S%& " U U $_kXIf U m %

»kbab*jzTWZYq�Z
i)dhX��Wo�jzlmj�`edg_pqUbeZYlh�¦jzd�j�TWZJ� dhbabed ´ `a_pf2yzZYq�oWbaj�O
� $ � U � 0 W���"!�/Wh� !

$ k  U 0 Wh" U m
� 0 Wh� " �/W�� !
$ k  U ��m 0 W,k�" U �/Wh� "Pm��/Wh� !
$ k  U ��m 0 W,k)IJ U � W�" U U m
�7Wh� !
$ k  U �/W�� m 0 W k)" U U �/W�� ! -�� 0 m&% ¡A�g£

SUTpZYq�Z2ZOw0opl�jz`adh_pq�qtoWfhfgZOq|jJj�Tplmj#kX 1U �pW�� m~X�`afhT0j�v.Z�j�TpZ�`a_0j�ZYfgZYy�qzw0oplmyzZ2y�dudmj�dm���¶° � Z�q�Tplgbab
q�Z�Z�j�T�l�jUj�TW`nqU_uoWX�v.Z�y~`nqL¢gZYy�s¦i�bad0qtZ�j�d2j�TpZ�lhiájzoplmb*qzwho�lmyzZkyzd0dgjY°H»~iájzoplmbebes¦`Òj~`nqUZ�`aj�TWZYyLj�TWZcqzwho�lmyzZ
yzdudmjLdgy®lg_�d�¢hZ�yzZYqtj�`eX�lmj�`edg_�vus¦l�jLX2d0q|jUdg_pZg°:Ó®Z�_0j�y�lmb.�Wyzdg�.Z�y�j�`eZYq¾j�d�ZOq|j�lmvWbe`nqtT�j�TW`nqLy�ZOqtoWbajLlgy�Zkj�TWZ
�=lhiáj�q � & If FUrlm_p��� &��k°

� � ÐuÏ�Ì �N� Ð � � Ñ Ð�� ��� Ì � Ì �
�������
	 Ì ��� ����� Ì � ÐrÐ �  U � SUTWZ¦_Wdhy�X�lgba`eÈYlmj�`edg_ �Wyzdg�.Z�y�j|sg²�j�TWZ
ZOw0opl�jz`adh_���Z�>p_W`e_Wf �jUrlg_p�4�/U U½²Wlg_p�!j�TWZcv.dgoW_��!dh_��/U UrZ�_pq�oWyzZ�jzTWZ�� dgbebed ´ `a_Wf2`e_WZYw0oplgba`aj�`eZYq�O

� 0 � 0 &lG[k�� U � 0 W�� U U m $�G[k�� U W_KTm
� 0 %
»�q�q�oWX�Z � `nq~ZY¢gZ�_�° � Z
i�lg_�i�dg_pq�`n��Z�y��jU^$
� 0 lg_p��qt`eX��Wba`a� s¦jzTWZ
lmv.d�¢gZJ`e_WZYw0oplgba`aj|s¦`e_hjzd

� U 0 $ � U W K
´ Tp`ei�T�`eq�ZYw0oW`e¢6lgbaZY_0jLjzd

� 0 &�Gf� U %
¹±dgyzZ�d�¢gZYyY²�`Òj2`eq
j�yz`a¢u`nlmb:jzd¯��ZO��opi)Z�j�Tplmj]�jU®`eq�_WZYi�ZYqzq�lgy�`ebes§q�X�lgbabeZ�y
j�Tplg_ � 0 ²:q�d³j�Tplmj�jzTWZ��WyzZ��
i�dg_p�W`Òjz`adh_pq�� dhyJl�y�ZOi)oWy�q�`a¢hZ�i�lgbab�dm�HjzTWZ2lgbafhdgyz`ÒjzTWX�lmyzZ�qzl�j�`nq/>pZY�*°c�u`e_pi)Z# 1U�`nq�jzTWZ2qzw0oplmyzZ
yzdudmj�dg�
�/U*lm_p��� & �N²�j�TW`nqUsu`aZYbe�pq�l2opqtZ�� oWbr`e_WZYw0oplgba`aj|s�� dhyc 1UZO

� & If U % ¡ Sh£

� � � � � Ì ��� Ð � � Ñ Ð�� ��� Ì � � Ð � � Ì � � � � SUTWZ®_uoWX�v.Z�y�� `nq�i�dg_pqtj�yzopi)j�ZY��vusclk�W`a¢u`nqt`edg_�q�d�jzTpl�j
IJ 1U�� Wl" U U[$," U �/Wh� "Jlm_p��" U*`nqUdgv�j�lm`e_WZY�!jzTWy�dhoWfgT!j�TpZcy�ZOi)oWy�qt`e¢gZ�qzwho�lmyzZ�yzdudmj�i)dhX2�po�jzlmj�`edg_r²
q�d2j�Tplmj�" U & IJ 1U=°¾��`a_pi�Z ��" $�� & If FU ´ Zcdhv�jzlg`a_

If U � Wh" U U $ If U k��/W,Kgm&%
/�_pd ´ `a_Wf j�T�l�j�" U U*`eqU�.dhq�`aj�`e¢gZg²ujzTW`nq~fg`e¢gZOq

� &�� % ¡½�m£
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�±Ð � � Ñ Ì � Ì �Y��� � ��� � Ð��¯Ð�� ��� Ì ��� ����� Ì � ÐrÐ ����� Z~qtTWd ´ TWZ�yzZ¾jzTpl�jN 1U � W �©`nq�_Wdmj:lm_ oW_p��ZYy�ZOq �
jz`aX�lmj�`edg_
dg�Wj�TWZUqzwho�lmyzZ:y�dudgjY°i*ßjHq�o�¥¦i)ZYq�j�dJ�Wyzd�¢gZHjzTpl�j; 1U �eW � W4K$`nq�lg_�d�¢hZ�yzZYqtj�`eX�lmj�`edg_r²O`e_�dmjzTWZ�y
´ dgy��WqB��$_k  U ��W � W]KTm 0 °�SUTW`nqr`nq*ZYw0oW`e¢�lmbeZ�_0j*j�d~jzTWZH�Wyzdg�.Z�y�j|s�jzTpl�j2�h- kX U ��W � m 0 & ICkX U ��W � m
lg_p�!opqt`e_Wf�ZYw0oplmj�`edg_ ¡A�h£á²�jzd�j�TWZ�`e_WZYw0oplgba`aj|sjO

" U U �/Wh� ! - � 0 & ICkX U �/W �Ym %
� Z #0_pd ´ j�Tplmj " U U�&RIf FU�- K�lm_p�/�#!0$���²*v.ZYiYlmopq�Z]" U U$lm_p�d�#!2lmyzZ�yzZ�X�lm`e_p��ZYyzq�dm�®�W`a¢u`nqt`edg_pq
vus4IJ 1U*lm_�� �k°;!WyzdgX jzTW`eq ´ Zci�lg_��WZ�yz`a¢hZ�jzTWZ�� dgbebed ´ `a_Wf2`e_WZYw0oplgba`aj|s O

" U U �/W�� ! &+k)IJ U - Kgm��/W �h$ If U �
»kbab�j�TW`nqki�dgX vW`a_pZY� ´ `ÒjzT³j�TWZ
�=lgiáj~jzTpl�j � `eq~�.dhq�`aj�`e¢gZK>Wj�q�`e_³j�TWZc� dhbabed ´ `e_Wf�qtZOwhopZ�_pi�Zcdm�:i)dhX2��lmy �
`nq�dg_pq�O

" U U �/W��#!!-�� 0 & " U U �/Wh�"! & IJ U � & I�k  U �/W�� m&%
� � � ���¤� Ð���Ð 	 Ì � Ì ��� � � ��� � Ð � � SUTWZ~iYlm_p��`n�Wlmj�Z� 1U � W � X�l6s
qtj�`ebab�v.Z~lm_ d�¢gZ�yzZYqtj�`eX�l�jz`adh_r° *ß�.q�dp²
jzTWZ�_o 1U ��W � -pKJ`eqLlm_Wdgj�TWZYyLiYlm_p�W`e�Wlmj�Z�� dgy®j�TWZcqzw0oplmyzZ�yzd0dgjLlg_p��jzTWZJi�dgyzy�ZOqt�.dg_���`a_pf
y�ZYX�lm`e_p��Z�y
`nq

" U U �/W��#!�- � 0 WlI�k  U �/W � mV- K4% ¡=�h£
� Z ´ `ebab$q�`aX��Wbes�q�TWd ´ j�T�l�j�jzTW`eq�Z?+��WyzZYqzq�`adh_�`nqklgb ´ l6s�qU_Wdg_p_WZ�f0l�j�`e¢gZh°X!�`ey�q|j�jzTWZ
bed ´ ZYy�v.dgoW_p�P¡ Sh£
dh_�IJ 1U*lm_���jzTWZcoW�W�.Z�y~v.dgop_p� ¡½�m£Ldh_��'su`aZYbe�!jzTWZ
qtZOw0oWZ�_pi�Z�dm�$`a_WZOw0oplmbe`Òjz`aZOq

� -lK &�� & IJ U %
��d ´ Z #u_Wd ´ q�Z��plgyzlmj�ZYbas � - K &.IJ 1U¾lg_p� � - K�& ��° *ß� � � Kg² ´ Z¦��ZY��o�i)Z¦jzTWZ�� dhbabed ´ `a_pf
`e_WZOwho�lmbe`Òj|s O

k � - Kgm 0 & IJ U � �
´ Tp`ei�TPlgbeq�d¯Tpdgbn�Wq
� dhy � $ S¯q�`a_�i)Z� FULlg_p� � lmyzZ��.dhq�`Òjz`a¢hZ�`e_hjzZ�fhZ�y�q�°ºSUTW`eq2`e_WZYw0oplgba`aj|s i�lm_	v�Z
yzZ ´ yz`ajtj�ZY_�lhqL� dgbebad ´ q�O

S�& ICkX U �/W�� mV- � 0 -lK2%
»�q � ! ² �k²�lm_p�%" U U:lmyzZ2_Wdg_ �ß_WZYfhl�jz`a¢hZg² ´ Z¦i�lg_ºlh�W�d" U U �%W � ! j�d³jzTWZ�yz`afhThjcTplg_p�ºqt`n��Zg² ´ TW`ni�T
q�TWd ´ q®j�T�l�j~j�TpZ
i)dgyzyzZYiájzZY��y�ZYX�lg`a_���Z�y
¡A�h£®`eq�_Wdg_ �ß_WZYfhl�jz`a¢hZg°

»kbÒjzdgfgZ�j�TWZYyY²�j�TpZ�belhq|j
j ´ d³�plmy�lmfhyzlg�WTpqJZ?+��WyzZYqzqJj�T�l�j
jzTWZ�qzwho�lmyzZ2yzdudmjc`nq
Z�`aj�TpZ�y  1U �hW�� dgy
 FU �!W �Y- Kg°�S�dUj�ZYbab ´ TW`ni�TJ`nq*jzTWZ:yz`afhT0jr¢6lgbaopZg² ´ ZHdh_Wbas�_WZ�ZO�Jj�d�i�dgX��Wo�jzZHj�TWZ®qt`efg_�dm�0j�TpZ:y�ZYX�lm`e_p��Z�y
" U U ��W%�"!;- � 0m° *ß��jzTW`eqUyzZ�X�lg`a_p�WZ�yL`eqL_Wdh_ �½_pZ�fhlmj�`e¢gZh² ´ ZJlgbayzZYlh��s8#u_Wd ´ j�T�l�j�" U U ��Wp�#!N- � 0 &
ICkX 1U �]W � mz²mlm_p�2v.dmj�T�i�dg_pqtj�y�lm`e_0jzq$dg_ j�TpZ�y�ZYX�lm`e_p��Z�yHlgy�ZL� oWb�>pbebaZO�*° *ß��jzTWZ�yzZ�X�lm`e_p��ZYy�`nqH_WZYfhlmj�`e¢gZg²
jzTWZ�_ ´ Z�lh�W�4ICkX 1U �jW�� mB-�KJjzd `ajY² ´ Tp`ei�T�_WZYi�ZYqzq�lgy�`ebes2su`eZ�bn�Wq~l _Wdg_ �ß_WZYfhl�jz`a¢hZk¢�lmbeoWZh°;*ßjUyzZ�X�lg`a_pq
jzd�i�TWZOi(#�jzTpl�j�jzTW`nqk_WZ ´ ¢6lgbaopZ�`nqkq�X�lgbabeZ�y�dgy�ZOw0oplmb�j�d4ICkX 1U �dW �+- Kgm'$pjzTW`eq�`nqk`eX�X2ZO��`nl�j�Z qt`e_pi)Z
jzTW`nq~¢�lmbeoWZ�`eq~dhv�jzlg`a_pZY�!v0s!lg�W��`e_Wf�l�q|jzy�`niájzbas!_WZ�f0l�jz`a¢hZ�¢�lmbeoWZJj�d ICkX 1U �/W�� mV-lKh°
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�!Ì � ����� ��� ���(��� � � Ñ³��� Ì ���p��� � � � � `ÒjzTcy�ZOqt�.ZYi)jrj�d~jzTWZ:vplhqt`nq �:²OjzTWZ:_Wdhy�X�lmbe`eÈYl�jz`adh_Ji�dg_p�W`Òjz`adh_
`eX���d0qtZOq

� 0 -
G & ��$ � 0 - %

SUTpZc_0opX�v.Z�y�q�� lm_p���µq�`eX2�pbas!X�lh��Z
`ajk�.dhqzqt`evWbeZ�j�d¦lmv�q|jzyzlhiájkl ´ l6s�� y�dhX�jzTWZ
vplhqt`nq~��oWyz`a_pf�j�TWZ
lgvpqtj�y�lgiájHyzZYlhqtdh_W`a_pf��WT�lgq�Zg° T�d ´ Z�¢gZYyY² ´ Z~Tpl6¢hZ¾jzdcoW_p��ZYyzqtjzlg_p�2TWd ´ jzTWZYq�Z~_uoWX�v.Z�y�qHlmyzZU�Wyzdu�Wopi)ZO�
lg_p�!TWd ´ jzTWZ
i)dh_pq|jzyzlg`a_0j�q®�po�j�dg_�j�TpZ�X iYlm_�v�Zc`e_0j�ZYy��WyzZ)jzZY��lgq~i�dg_pqtj�y�lm`e_0jzqLdg_!j�TWZcv�lgq�`eqY°

!�`eyzqtjY² ´ Z
_WZ�ZO� � � $�� - lg_p� � & �¶°JS�la#0`e_Wf�� $����Hlm_p� � $ � -�� � ´ `aj�T
	 & -
0 ´ dhy�#�qY²� dhy~Z?+WlmX��WbeZ

	V$@& Q I * � ��$�� � � � $�� -�� � %
!pdgyLy�ZOi)oWy�q�`a¢hZki�lgbabnq�²0jzTW`eqLZY_pqtopy�ZOq:jzTpl�jUj�TpZ�beZ�_Wfgj�T!dm�rjzTWZ�_uoWX v�ZYy~��ZYi�y�ZOlgq�ZYq¾lmjLZOlgi�T�iYlmbebA²uZ�+�i�Z���j
´ TpZ�_ Q.$ Kg° Ó®dg_pi�y�Z�j�ZYbash²®jzTW`nq�X�ZYlg_pq�jzTpl�j!j�TW`nq�lgbafhdgyz`ÒjzTWX"yzZYw0oW`ey�ZOq�lm_Wdgj�TWZYy�lmbefgdhy�`aj�TpX j�d
i�dgX��Wo�jzZ�jzTWZ±q�w0oplgy�Z!y�dudgj dm��`a_0j�ZYfgZYyzqY� ´ `aj�T
� �* &@� $ � 0 °	��opi�T l¯� oW_pi)j�`edg_	`eq�lhiáj�o�lmbebas
�py�d�¢u`n��ZY�³`e_±j�TpZ�]c¹±x¼ba`evWy�lmyzsg° � Z Tpl6¢gZY_ � j�i)ZYytjz`o>pZO�³j�Tp`eqk� oW_pi)j�`edg_§lg_p�±Tpl6¢hZ�q�`aX��Wbes�lgqzqtopX2ZO�
jzTpl�j�`ajkqzl�j�`nq/>pZYq®j�TpZ
qt�.ZYi�`o>�iYl�jz`adh_�� Y�Z]\^Z`_a@��iZ��[B0°

SUTWZ�bnlgqtjUi�dg_pqtj�y�lm`e_0j®jzTpl�j ´ Z�T�l6¢gZ�qtZYZ�_�`e_�dgoWy~lmv�q|jzyzlhiájU�Wy�dudg��`eq®jzTpl�j�� qtTWdhoWbn�¦v.ZJZY¢gZY_r°;*ß�
Qp$RI�j�TW`nqJbaZOlg�Wqkj�d�j�TWZ�i)dh_pq|jzyzlg`a_0j�jzTpl�j �	q�TWdgopbe�±v.Z2Z�¢gZY_r°���_�j�TWZ2dmjzTWZ�yJTplm_��*²?`Ò���	`eq�Z�¢hZ�_r²
´ Z�lgy�Z�q�oWyzZcj�T�l�j � $ ����`nq�jzd0d�°b* _��Wy�lgi)j�`ni)Zh²pjzTW`eq�X�ZYlg_pq~jzTpl�jJj�TW`nqJlmbefgdgyz`aj�TWX i)dgopbe�±v.Z�o�qtZO�
jzd�i)dgX��WoWj�Z
qzwho�lmyzZ�yzdudmjzqL� dhy~_uoWX�v.Z�y�q ´ y�`ajtjzZ�_�`a_±lgy�vW`aj�y�lmyzs�Z�¢hZ�_�vplgq�ZYqY²0� dgy~`e_pqtjzlm_�i)Zcvplhqt`nqeK�SW°

SUTWZ�lgqzqtopX2�Wj�`edg_ � Z�¢hZ�_¶TWZYba�.ZY�¶j�d¯q�TWd ´ � & If 1U=² ´ TW`ni�T¶`a_¶jzoWyz_¶`aX��Wbe`aZO� ��& ��²Hlm_��
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lm_p�§dgopyc�Wy�dudg�®opq�ZYq�j ´ d�dmj�TpZ�y
lmo[+u`ebe`elgy�s>�baZOqLlh�W��`e_Wf2fgZ�_pZ�y�lmb��=lgiáj�qUlmv.dgo�jU`a_0jzZ�fgZYy~lmyz`ÒjzTWX�Z)j�`ni2¡=lmv.dgoWj�É6�m��ba`e_WZYq�£®lm_p��j�TWZJ�.d ´ ZYy¾� oW_�iáj�`edg_
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� opytjzTWZ�yUjzy�ZOl�j�X�ZY_hjO°
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bnlm_WfhoplmfhZ
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`e_p��`ni�l�jzZYq�j�Tplmj�j�TWZ
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�WZ?>p_WZO�ºv0s¯j�TWZ
j ´ d�ZYw0oplmj�`edg_pq�O

�(k �g` ��S
$$# $ S��
�'k �g` � 	�W K�$$# $ @ �EO � �U\ ��� � k ��% k �g`'&)mJW � �'k �g`�W,K � 	 $$# %

SUTW`nq®� oW_pi)j�`edg_�`nqLopq�Z)� oWb.j�d���ZOq�i�y�`ev�Zk� dgyzX�lmbebas2j�TpZ�vplhqt`ni�dh��ZYyzlmj�`edg_pq¾dm�rjzTWZc]c¹±xPbe`evWyzlgy�s�lm_��
jzd�i)dg_p_WZYi)j�¢6lgy�`nlmvpbaZOq®o�qtZO��`e_(�zÊ j�d�¢�lmbeoWZOq~q|jzdgyzZY�!`a_�X�Z�X�dgyzsg°

p"p å
q[r^r�s(t



ÉO� � �?�^�6�
��� � 
��%
 	����	�i��G G8���^G 

���

SUTWZ��Wyzdg�.Z�y�j|s¯jzTpl�j��Wbnlgi�`a_Wf�j ´ d§_0opX�v.Z�y�q+� lm_�����q�`e�WZ��ßv0s � qt`n��Z¦`e_NX�Z�X�dhy�s `nq�ZY_WdgoWfhT¶j�d
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jzyzlg_pqt� dgyzX2ZO��lhi�i)dhyz�W`a_Wf j�d2jzTWZ�� dgbebad ´ `e_Wf��Wyz`a_�i)`e�WbaZOq O
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�X.�
 1 �n? f���>@? �F����� �n?A�n�N�l��8:8J
��n8
* _�j�TWZ�qt�.ZYi�`o>.i�l�jz`adh_±dm�H� oW_�iáj�`edg_�qkjzTpl�jJTpl6¢gZ qt`n��Z��ßZ?�?ZYi)jzqY² ´ Z
X opqtjJ_Wdgj�dh_Wbas�Z?+��WyzZYqzq~jzTpl�jJj�TpZ�s
�py�d���opi�Z�lg_¦dgo�jz�Wo�j®j�TplmjUqzl�jz`eq/>pZYq:j�TWZJ`e_hjzZ�_p�WZY�¦X�ZOlm_W`e_Wfp²0vWo�j~lmbnq�dcj�Tplmj®jzTWZ�s�lgy�Z ´ Z�beb �½v.Z�Tpl6¢hZY�BO
jzTWZ�s ��dg_ � j�lmjtj�ZYX���j¦j�dNlhi�i�ZYqzq�dgy�oW�?�Wl�jzZ±dgo�j�qt`n��Z±dg��jzTWZ�l6¢�lm`ebelgvWbaZ³X�Z�X�dhy�sPlg_p�	j�TWZYsPbeZYl6¢hZ
X�ZYX2dhy�s�dho�jzq�`n��Z�j�TWZcdho�j��po�jkqtZYfgX�Z�_0j�qUoW_pi�Tplg_WfgZO�*°

� ��� ��� � Ð � � Ñ���� � Ì ��� � ���
SUTpZ¦X�Z�X�dgyzs§T�lgq
v.Z�ZY_P��ZOi)bnlmyzZY� lgq lm_Nlmyzy�l6s¯dm��q�`aÈYZ 	 � �JDPOp°�SUTW`nq X2ZOlm_pq lm_us lgi�i�ZYqzqc`e_¶j�TWZ
lgy�y�l6s¦l�jklg_³`a_p�WZ?+�q�X�lmbebaZYyUj�Tplg_±��dgy~fgyzZYlmj�ZYyUj�Tplg_�dhy~ZYw0oplgb*j�d 	 � �%DPO�`nq~`abebeZ�fhlgbA°®SUTW`eq�_WZ�ZO�WqUj�d
v.Z
lg�plm��jzZY� ´ TWZ�_�� oW_pi)j�`edg_pq~lgy�Zcq�oW�W�.dhq�ZY��j�d¦lhi�i)ZOq�qLX�Z�X�dhy�s�q�Z�fhX�Z�_0jzqY°* _³dgopy=@CBED%LXW���	EL=D�Z�+WlmX��WbeZg²uj�Tp`eq~beZYlh�WqLj�d2jzTWZ�� dgbebad ´ `e_Wf�yzZYw0oW`ey�ZYX2ZY_0jzq�O

k �g`���W 	�& 	 � �JD�O � k �g` � W 	�& 	 � �JD�O
� k �g`�
NW 	 & 	 � �JD�O %
¹±dgyzZ�d�¢gZYy k �g`��0²�k �g` � ²ulm_p�=k �g`�
~Tpl6¢gZ~v.Z�ZY_���ZOi)bnlmyzZY�2dm�?j|su��Z �L²?q�d�j�T�l�j:jzTWZ�i�dg_p��`aj�`edg_ � �8
�� �(�^�(�
	 � �a����� `nq:lmo�jzdgX�l�jz`eiYlmbebas q�lmj�`nq >pZO�*°H�0j�`ebabpj�TWZOqtZ�i�dg_p�W`Òjz`adh_pq:lmyzZ~lg�W�WZY��lmX�dh_WfJj�TWZ~�WyzZ�� i)dh_p��`aj�`edg_pq
dg� @�BJDJLXW � 	EL=Dh²:lg_p�	q�`eX2`ebnlmy��WyzZ�� i)dh_p��`aj�`edg_pq2lmyzZ!�py�d�¢u`n��ZY�N� dgy�dgopy � dhy�X�lgb���ZYqzi)yz`a�Wj�`edg_Pdg�Jlgbab
dgj�TWZYyk]c¹±x	� oW_pi)j�`edg_pqY°

!pdgyHjzTWZC@CBEDJLbO%YQLXW�Y�Z�\^Z�_ @	� oW_pi)j�`edg_�`ajzq�Z�ba�|² ´ ZUjzla#gZ�lhqH�WyzZ�� i)dg_���`Òjz`adh_pq�j�TpZ~� dgbebad ´ `e_Wfc`e_WZYw0oplgb �
`aj�`eZYq�O

Q���W�IgQ & 	 � �JD�O
� ` ��WhQ & 	 � �%DPO(%
SUTpZ�_µlmbeb~jzTWZ�dmjzTWZ�y�dg�.Z�y�l�j�`edg_�q�dg�.Z�y�l�j�Z�lmj�qtZYfgX�Z�_0j�q�dm�Jj�TWZ�� dgyzX �PQ�� W 	 � �%$h²=��Q�� W	I 	 � �%$
�PQ�� W 	1��Q�$Ldhy �H` �BW 	1� � $0²OZ�jzig°$SUTpZLop�W��ZYy:v.dgoW_p�pq$� dgy$jzTWZYq�Z~qtZYfgX�Z�_0jzqHlgy�Z!Q��VW 	 W"��²\Q��BW�I 	 W"��²
Q��BW 	 W#QH²H` � W 	 W&��yzZYq���ZOiáj�`e¢gZYbash°i*ß� ´ ZL�Wyzd�¢u`e��Z®j�TpZ~`a_�� dhy�X�lmj�`edg_
jzTpl�j 	 W��#$ Q�lm_p� 	�$�QH²�jzTWZ�_
¢hZ�yz`Ò� su`e_Wf!j�TplmjJjzTWZ�qtZYfgX�Z�_0j�q�be`eZ�v�ZYbad ´ 	 � �%DPO±i�lg_¯v.Z���ZYyt� dhy�X�ZO��vus¯lm_ lmoWj�dgX�lmj�`ni��Wyzd�i)ZO��oWyzZ
� dhyHba`e_WZOlmy:lmyz`aj�TWX�Z)jz`eiL`e_�`a_WZOw0oplmbe`Òjz`aZOq�²gba`]#gZUjzTWZ�� @ _��JM~�WZYi)`nq�`adh_ �Wyzd�i)ZO��oWyzZ®�Wyzd�¢u`e�WZY� `a_�¿JÀ�ÁH° � Z
T�l6¢gZk��ZY¢gZYbadh��ZO�¦l�q�X�lmbebpj�lgiájz`ei�i�lgbabeZY� � ��+ 
P_
	 � �JD�O%W:jzTpl�jUX�l #hZYq¾q�oWyzZ�lgbab.y�ZYbaZY¢�lm_0j¾`e_�� dgyzX�l�j�`edg_�`eq
�py�d�¢u`n��ZY��v.Z)� dgyzZ
i�lgbabe`e_Wf�j�TWZ�� @ _��JMcjzlgi)j�`nim° � `aj�T³j�Tp`eqkjzlhiáj�`nim² ´ ZcT�l6¢gZcv.Z�Z�_�lgvWbeZcj�d¦fhZ)j�yz`e�³dg�
lgbab*v.dgop_p�Wq�i�TWZOi(#u`a_Wf�°

� ��� ��� � Ì�� � Ì � �O� Ð 	 Ì � � � �
¹±dhqtj:dm�r]c¹±x§� oW_piájz`adh_pq:yzZYw0oW`eyzZ®jzTpl�j¾q�Z�fhX�Z�_0jzq$yzZ��WyzZYq�Z�_0jz`a_Wf�`e_W�Wo�j�q:lm_�� dho�j��po�jzq:q�TWdhoWbe�2ZY`ÒjzTWZ�y
v.Z
Z�+�lhiájzbas�j�TWZ
qzlmX�Zcdgyk_Wdmjkd�¢hZ�yzbelg� ´ `aj�T±ZOlgi�T³dmjzTWZ�yO° * _³dgopy�Z?+WlmX��WbeZ @CBEDJLXW � 	JL=D0²u`ÒjkX�ZOlm_pq
´ Z�Tpl6¢gZ�j�d¦lh�W��j�TWZ�� dhbabed ´ `a_pf2�py�ZOi)dg_���`Òjz`adh_pq�O

k �g` 
 $Vk �g` ��
 k �g` 
 W 	 &gk �g` ��
 k �g` � W 	 & k �g` 

k �g` 
 $:k �g` � 
 k �g` 
 W 	�& k �g` � 
 k �g` � W 	 & k �g` 

k �g` � $�k �g` � 
 k �g` � W 	�&Ak �g` � 
 k �g` � W 	�&gk �g` �

»kbab�j�TpZYq�Z�i)dh_pqtj�y�lm`e_hj�q¾iYlm_¦lmbnq�d
v�ZJqtdhba¢hZY��lgo�j�dhX�lmj�`ni�lgbabes vus�i�lgbabe`a_pf
j�TpZ�lmv.d�¢gZ �½X�ZY_hjz`adh_WZY� j�lgiájz`ei
� ��+ 
P_
	 � �JD�O%W�°
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lll

N’

S’R’

QR’’

R S

S’

S’

S’ QR’’Q2

Computing the square root of N’

Dividing R’L+N1 by S’

Computing Q

Dividing by 2

2

2
0Subtracting Q  from R’’L+N

spnp

!�`efgoWyzZ¦[�O�¹³Z�X�dgyzs�opq�Z�dm�Lj�TpZ�lmbefgdhy�`aj�TWX�OcTWdhy�`eÈ�dh_0jzlmb:qtj�yz`e��ZOq
��Z�_pdmj�Z�`e_W�WoWj�� dgy�jzTWZ�� dhbabed ´ `a_pf
dh��ZYyzlmj�`edg_r²ui)yz`nq�q �ßi�y�d0q�q�ZY�2�plmjtjzZ�yz_pqU��Z�_Wdgj�ZJdgo�jz�Wo�jL� y�dhX j�TWZJ�WyzZ�¢u`edgopq®dg�.Z�y�l�jz`adh_r²�qtbnlm_0j�ZO�¦qtj�yz`a�.ZYq
�WZ�_Wdgj�Z�X�Z�X�dgyzs�j�T�l�j�`nqU_Wdmj�opq�ZY��l�j~jzTpl�j~jz`aX�Zh°
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� ��� ��� �*�O�W� � � �¤� ÍµÐ � � Ì � Ð � Í ��� Ì �W�
»k_WdmjzTWZ�y�lhqt�.ZYi)j2dg��X�Z�X�dgyzs X�lm_plgfgZ�X�ZY_hj�`nq�jzTpl�j�� oW_�iáj�`edg_�q�baZOl6¢gZ�X�d0q|j�dm��jzTWZ³X�Z�X�dgyzs¶oW_ �
i�T�lm_WfhZY�*° SUTWZ qtZYfgX�Z�_0j!dg��X�Z�X�dgyzs j�Tplmj�yzZYi�Z�`e¢gZOq¦jzTWZ§dho�j��po�j�`nq�X�du�W`o>pZO�*²Jdm��i)dhoWy�qtZh²�vWo�j
q�`n��Z��ßZ?�?ZYi)jzq¾q�TWdhoWbe�¦v�Z�ba`eX�`ÒjzZY��jzdcj�T�l�jLlgy�ZOlW° !Wdhy¾`e_pq|j�lm_pi�Zg²hj�TW`nq®�Wy�dh��ZYytj|s2`nq¾ZOq�q�Z�_0j�`nlmbWj�d�Z�+��Wy�ZOq�q
jzTpl�j¾j�TWZ�¢�lgbaoWZ�� ! `nq:q|jzdgyzZY�2oW_pi�T�lm_WfhZY�2`a_�X�ZYX2dhy�s�oW_0j�`ebWj�TpZ~j�`eX�Z ´ TWZ�_ � 0 `eq¾qtoWvWj�y�lgiájzZY� � yzdgX
" U U �/Wh� ! °

SUTWZ�`nq�q�oWZ�dm�$i�TWZYi(#u`e_Wf qtjzlgvW`eba`aj|s¦dm��X�Z�X�dgyzs¦lmyzZYlhq®lgy�`nqtZOq¾`e_!� dgyzX�lgb?�Wy�dudg�=q�° * _�Tplm_p� � ´ yz`Òj�j�ZY_
�py�dudm�=qY²uj�Tp`eqU`nq~`eX2�pba`ni)`ajY²plgy�ZOlgq®� dgy ´ Tp`ei�T ´ ZJT�l6¢gZJ_Wd�`a_�� dhy�X�lmj�`edg_r²Wlgy�Zci)dh_pq�`e��ZYy�ZO�¦oW_�i�Tplm_WfhZY�*°!pdgyLdgoWy®Z?+WlmX��WbeZ�@�BJDJLXW � 	JL=D0² ´ ZkX opq|jUlg�W��j�TWZk� dgbebad ´ `e_Wf
�.dhqtjzi�dg_p��`aj�`edg_�² ´ TpZ�yzZ~j�TWZJ_Wdgjzl �
jz`adh_ ��% k &���ZOq�i�y�`ev.ZYqLj�TpZc¢6lgbaopZJ`e_³X�Z�X�dgyzs�l�j~`e_p��Z�+ kVO

� k �[DPM�\�S�&gk $ 	 � �JD�O!� k $Ak �g`J
 
 k �g`J
;W 	�& k � � % k & $ ��� % k�&
%
SUTp`eqX#u`e_p�³dm�Hi)dh_p��`aj�`edg_³X�l #hZYqU`ajk��d0q�q�`evWbaZ�jzd�j�y�lm_pqt� dgyzX�l��Wyzdudm�$dm�$ZYw0oplgba`aj|s�v.Z)j ´ Z�ZY_�¢�lgbaoWZOq~`e_
j ´ d���`o�?Z�yzZ�_0j:qtjzl�jzZYq�dm�.X�Z�X�dgyzsc`a_0jzd�l�i�dgbebaZOiáj�`edg_ dm�?i)dgX��plgy�`nq�dg_pqY°�SUTWZOqtZUi)dhX2��lmyz`eq�dg_pq�lmyzZg²�dh_pi)Z
lgfhlg`a_r²uZOlgq�s�j�d�fgZ�jUyz`n�¦dm� ´ `ÒjzT�j�TWZ�TWZYba�³dm��dgoWy ���
+ 
P_
	 � �JD�O%WLjzlgi)j�`nim°�!�`efp°p[�fg`e¢gZYqUl�q�oWX�X�lgy�s�dg�
jzTWZJbad�i�lmj�`edg_�lg_p���.dhqzqt`evWbeZ���ZOq|jzy�o�iáj�`edg_�dm��ZOlgi�T¦¢�lmbeoWZJlgq®dg_WZ�`ÒjzZ�y�l�j�`edg_�dm�rjzTWZ�yzZYi�oWy�qt`e¢gZU� oW_�iáj�`edg_
Z�+�ZYi)oWj�ZYqY°

�X.�� 1 f!Dc
�� � � 8 � �n9B���e9$�3�C� f;� f��#�C6�� � �[f����(�F?
S�dcX�l #hZUj�TWZ��Wy�dudg�.X�dgyzZ~X�lm_plgfgZOlmvWbeZg² ´ Zklhiáj�o�lmbebas Z�_pi�du�WZY�2j�TpZ~j�Z�+0jLdm�?j�TpZ~� oW_pi)j�`edg_¦`e_¦qtZY¢gZYyzlgb
q�oWv �ß�plgytj�q�² ´ TWZ�yzZ³ZYlhi�T q�oWv �ß�plgytj ´ lgq�fh`a¢hZ�_ `Òj�q¦d ´ _ qtZ�j�dm���WyzZ�� lg_p� ��d0q|j �ßi�dg_p��`aj�`edg_�q�°¼SUTp`eq
dhy�f0lm_W`eÈYlmj�`edg_!X�lh��Zc`ajk��d0q�q�`evWbaZ�jzd¦qtT�lmyzZ�jzTWZ
�Wyzdudm� ´ dhy�#!lmX�dg_Wf��Wyzdudm�H��Z�¢hZ�bedg�.Z�y�q~lm_p�!jzd�ba`eX�`Òj
jzTWZ
lmX�dhoW_0jUdg��opq�Z�beZYqzqL�=lgi)jzq~fh`a¢hZ�_!`a_�j�TpZ
i)dg_0jzZ?+uj~dm�$ZYlgi�T!�Wyzd0dg��dhvWba`efhlmj�`edg_r°

SUTWZYy�Zclgy�ZJ� dgopy~�plmy�jzqY²Wi)dhy�yzZYq���dh_p��`e_Wf
jzd�j�TWZcX�lg`a_��WTplhqtZOqUdm��j�TWZ
i�dgX��Wo�j�l�j�`edg_nO
� y�ZOi)oWy�q�`a¢hZJiYlmbeb?j�d @CBEDJLbO%YQLXW�Y�Z�\^Z�_ @ ²
� ��`e¢0`n��`e_Wf�vus4If FU=²
� q�w0oplgy�`e_Wf � lm_p��qtopv�j�y�lgi)j�`e_Wf�`ÒjO²
� i)dhy�yzZYi)j�`e_Wf�jzTWZcyzZYq�oWbÒj~`a��jzTWZcyzZ�X�lm`e_p��ZYy~`eqU_WZYfhlmj�`e¢gZg°

!pdgyLj�TpZJyzZYi�oWy�qt`e¢gZJi�lmbeb½²hjzTWZcq�lgX�Z��WTpZ�_WdhX2ZY_Wdg_³lgq®� dhy®jzTWZJ� oW_pi)j�`edg_plgbr��ZYqzi)yz`a�Wj�`edg_!lg�W�.ZYlmy�qY°�SUTWZ
yzZYi�oWy�qt`e¢gZJ��Z?>p_p`Òjz`adh_�`nq ´ Z�beb*� dgyzX�ZY�!`Ò� ´ Z�Z�+uTp`avW`ajkl ´ ZYbab �½� dgoW_p�WZY�!y�ZYbelmj�`edg_!lg_p��qtTWd ´ j�TplmjkqtdhX�Z
Z�+��Wy�ZOq�q�`edg_�vpoW`abaj ´ `aj�T�j�TWZc��lmy�lmX�Z)jzZ�y�q¾jzd2j�TWZ
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