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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 åq[r^r�s(t
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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���)��� � �) ��
���á��#�� �

� Z�lgqzqtoWX�ZJTWZ�yzZ�jzTpl�j�� `nqUl�_pdg_W_WZYfhlmj�`e¢gZk`e_0j�ZYfgZ�yO°$»�_�`a_0j�ZYfgZYyLqzw0oplmyzZ�yzd0dgjUlgbafhdgyz`ÒjzTWX jzla#gZYqLlgq
`e_W�WoWjUl�_Wdg_W_pZ�fhlmj�`e¢gZ�`e_0j�ZYfgZ�y�� lg_p��yzZ)j�opy�_pq! ¶lg_p�#"2²0q�opi�T�jzTpl�j� %$'&)( ��*�lg_p�#"+$,�.-/ 10m°
� Z
i�lgbab2 ¶j�TpZc`a_0j�ZYfgZYy�q�w0oplgy�ZJy�dudgjUdg�3��lm_��4" jzTWZ
i)dhy�yzZYq��.dg_p��`e_Wf2y�ZYX�lm`e_p��Z�yO°

cX./- 576��	8:9�6Nf&f;�=<=f2>@?A�B�C6bf�D
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	|° T�ZYy�Zh² k �g`�lm_p� 	~lgy�Z�_pl�jzoWyzlgb¾_uoWX v�ZYyzqY²�q�d±jzTpl�j ´ Z�iYlm_NZOlgq�`abes¯�.Z�y�� dgyzX�i�lgq�Z�lg_plmbes�qt`nq
lm_��
`e_p��o�iáj�`edg_ dh_§jzTWZ�X ´ `ÒjzTW`e_ j�TWZ³¿JÀ�Á qts�qtj�ZYX�°!SUTWZ�`a_0jzZ�yz�Wy�Z�jzlmj�`edg_§� oW_piájz`adh_ `eq
�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°
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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
i�dgX��Wo�jzZ l�_WZ ´ _uoWX v�ZYykdm�HjzTWZ � dgyzX �.����W��c`eqJ��ZYqzi)yz`ev�ZO�±`a_¯dgoWyk� dgyzX�lgb���ZY¢gZYbadh�WX�Z�_0j�vus�j�TWZ
� dhbabed ´ `e_Wf�jzTWZ�dhy�ZYX³² ´ TW`ei�T ´ Z��Wy�d�¢hZ�vus¦`e_p��o�iáj�`edg_³dh_�	=O

'�@CBED �J@ 	a_ Z LbOJ_�� �[@�B � W�_ ���
� � ��� 	 �dk % �'k�� 	7$ # W � � �'k W 	1� � $ # $ �(k � 	�W!� $ # %
� ��� ��� � Ì �O�m�
� � � ��� ���W� � ��� ��� � � � �m� � Ð � �
¿JÀ�Â*Â*ÃpÄ�Å*ÆrÃpÇOÇ��Wy�d�¢u`n��ZYq X�ZYlg_pq
jzdº�WZYi)bnlmyzZ!q�`efg_plmj�oWyzZYq!¡ dgy�`e_0j�Z�y��=lgi�ZYq�£�� dhy�� oW_�iáj�`edg_�q ´ `ÒjzTWdgo�j
�WZ?>p_W`e_WfUjzTWZ�X³° !Wdgy�`a_pqtjzlg_pi)Z$jzTWZ¾q�oWv�jzyzlhiáj�`edg_J� oW_�iáj�`edg_ @�BJDJLXW � 	EL=D$iYlm_cv.Z¾��ZOq�i�y�`ev�ZO��lgq?� dhbabed ´ q O

� + � 	 M,+	��M Z - M 	 + _I@CBED%LXW���	EL=D �
� �JD k�k �g`�
 ��DM�\ m k�k �g`��#�[DM�\ m�k]k �g` � ��DPM�\ m k 	��[DM�\ mZ�_^\ �%Z D�W � � �%D�- \
Z�_�MPO%W �
 Z - \/_�W � ��b �
B �aW \=�'k �g`�
 � 	 $ #_$	k�b ��L ���CW#�(k �g`�� � 	7$$#��;mn- �(k �g` � � 	 $ #��_ DPO��

* _�dgj�TWZYy ´ dgy��WqY²[@CBED%LXW���	EL=DUjzla#gZOq:lgqH`e_W�WoWjUk �g` 
 ²�k �g` � ²Pk �g` � ²0lg_p� 	 ²hy�Z�j�oWyz_pq¾_WdmjzTW`a_pf�lm_p��X�l6sT�l6¢gZcqtdhX�Z
qt`n��Z��ßZ?�?ZYi)jzq~dh_�j�TWZ
X�ZYX2dhy�s � lm_���jzTWZ
v.dudgbeZYlm_³yzZ)� ZYy�ZY_pi)Z b
�6°USUTWZc`a_p�Wo�j�_uoWX v�ZYyzq
lgy�Z q|jzdgyzZY�³`e_ �'k �g` � � 	 $!¡ >pyzqtjJlgy�fhoWX�Z�_0j�£�lm_p� �(k �g` � � 	 $�¡=q�ZYi)dh_p�±lmyzfgopX2ZY_0j�£á²?lm_���j�TWZ2dgo�jz�Wo�jJ`eqqtj�dhy�ZO��`e_(�(k �g` 
 � 	7$h°U* _�jzTW`nqL�WZYqzi)yz`a��jz`adh_¦jzTWZ�yzZ�`nqL_Wd2�Wy�Z �ßi�dg_p�W`Òjz`adh_���°:»�X2`e_W`eX�lmb*�.dhqtj � i)dg_���`Òjz`adh_
qtjzlmj�ZOq�jzTpl�jH`aj$q�oWv�jzyzlhiáj�q�jzTWZU_uoWX�v.Z�y$bnl6s0`e_WfJ`a_�j�TWZU`e_W`aj�`nlmb�X�Z�X�dgyzs¦¡=�WZ�_Wdgj�ZY��vus ����£�l�j$�.dhq�`Òjz`adh_
k �g` � lg_p��dg�rbaZY_WfmjzT 	?� yzdgX jzTWZ�_uoWX v�ZYyLlgbeq�d�bnl6su`a_pf
`a_�j�TWZJ`e_W`Òjz`elgb�X�ZYX2dhy�s ���Cl�jL��d0qt`aj�`edg_ k �g` �
lg_p��dm��baZY_WfmjzT 	|°�*ßj ´ yz`ÒjzZYqLj�TpZ
y�ZOqtopbÒj~`e_ � l�j��.dhq�`Òjz`adh_8k �g` 
 ´ `aj�T³jzTWZcZ?+Wi�Z���jz`adh_�dg��jzTWZcv.dgyzy�d ´
¡�S2dgy KO£¾j�T�l�j~`eq~qtj�dhy�ZO��`e_!j�TWZcfhbadhvplmb?¢�lmyz`elgvWbeZcb
�6°:SUTplmj~¢6lgy�`nlmvpbaZ ´ `abebrlgi)j�oplgbabes¦v.ZcqtZ�j ´ TpZ�_�j�TWZ
q�ZYi�dg_p�2lmyzfgopX2ZY_0j�`nqHbnlmyzfgZ�y�jzTplm_2j�TpZ&>pyzqtjY²hqtdJj�TpZ~y�ZOqtoWbaj¾q�TWdgoWbn� v�Z~_WZYfhlmj�`e¢gZg°�SUTWZ~yzZYq�oWbÒj:`nq$X�lg��Z
�.dhq�`aj�`e¢gZclmf0lm`e_�vus!lh�W��`e_WfYb ��L ����j�d�`ÒjO²�j�Tp`eq~`nq�i�dgX��pl�jz`avpbaZ ´ `aj�T�j�TWZ ´ l6s�_WZYfhl�jz`a¢hZ�_0opX�v.Z�y�q~lmyzZ
o�qtoplgbabes¦yzZ��WyzZYq�Z�_0jzZY�¦`e_±i)dhX2�po�j�ZYy�lmyz`ÒjzTWX�Z)j�`nim° �

»�q�l2y�ZOqtoWbajY²ujzTWZcZ?+��WyzZYqzq�`adh_¦� yzdgX�be`e_WZ
[�É�`eq~j�y�lm_pqt� dgyzX�ZY��� yzdgX�O
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. r åJçeä�ê Ü0/mÜAâ6×¾ãæå�ÜA×|Û=Ö�ä�ëæØ�1 243658749:2;3<587>=@?A16ä�å6ïB1 243650CD9:243650CE=B?A1�ØAâ6Ýáî6ëæï�×|ã ÜAâ6×|Û$å6Ý�Ü$ÝtÖ)×|ÛAë«ä�àF/gÝáÛ <g×¾ãæï6×|å)Ü½ãæêtä�ëG/gä�å6ï

Ü½â6×|Û=×¾ä�ÛA×:Ø½ãæó~ãæë«ä�Û�ê|Ýáå6ï6ã ÜAãæÝáå6Ø�ÝáåkÜ½â6×Hãæå)ÜA×tÛ Öáä�ëH1 243658IJ9:243650I-=K?L1 Ù
MON â6× :rä 8 :*×râ�ä�å6ï6ëæ×*ÜAâ6×%<gÝáÛ=Û=Ý/:!ãæØ�ä�<Oã Ü�Ø=Ü½ÛAä�å6íá×áÙ s <m× Ü=Ü½×|Û?ØAÝáëæîOÜ½ãæÝáå�:*Ýáî6ëæïUâ6ätÖ)×%<m×t×|åLÜAÝHÛ=×|ÜAî6Û=åUÜ½âO× <mÝáÛ=ÛAÝ :*/

ä�Ø�ãæØrï6Ýáå6×:ãæåkÜ½â6×#P�ê|Ý�ï6×áÙ)Q�î6Û�ä�à6à6Û=Ý)ä�êßâcà6Û=× Ö)×tå)ÜAØHî6Ø�çaÛ=Ýáó ï6×|Ø½ê|Û=ã><6ãæå6í~ï6ãæÛ=×|ê Ü½ë 8Jä�ëæíá× <6Û½ä�ãæê¾×SROàOÛA×|Ø½ØAãæÝáå6Ø�ãæå :�â6ãæêßâ
ä�à6àm×�ä�Û=Ø�äcêtä�ëæërÜAÝ äcçaî6å6ê ÜAãæÝáå0Ù N â6×kó�ä�ãæå�Û=×�ä�ØAÝáå�çeÝáÛ¾Ü½â6ãæØUä�à6à�ä�Û=×tå)Ü :*×tä<TYåO×tØAØ~ãæØUä�å�×tä�Û=ë 8�à6Û=Ý <6ëæ×|ó :�ã ÜAâ�Ü½âO×
U>VXW4W;YJZ�[4\XYJ]^] ÜAÝYÝáë�äzÜHÜAâ6×LÜAãæó~×�:*×®ØAÜ½ä�Û=ÜA×|ï2Ýáî6ÛH×SRYàm×tÛ=ãæ×|å6ê|×áÙ N â6×�PE_¤ëæã`Tá×®ä�à6à6Û=Ý)ä�êßâ2êtä�å ä�ëæØ½Ý <m×Lãæó~à6ëæ×|ó~×|å�ÜA×|ïF/
<6îOÜ�ÜAâ6×®à6ÛAÝ�Ý�ç?ïO×|Ö)×|ëæÝáà6ó~×|å)ÜHâ�ä�Ø$íáÛ=Ý/:�åba�î6ã Ü½×®ë«ä�ÛAíá×®ä�å6ï
êßâ�ä�åOíáãæå6íkÜAâ6×:çeÝáÛ=ó�ä�ëæã`ctäzÜ½ãæÝáåcïOÝY×|Ø$å6Ý�Ü$Ø½×|×|ó#:*ÝáÛ=ÜAâcÜ½âO×
× 9gÝáÛ Ü�Ù
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* _ºdmjzTWZ�y ´ dgy��Wq�²rlg_§Z�+��Wy�ZOq�q�`edg_¯i�dg_0jzlg`a_W`e_Wf³l¦� op_piájz`adh_§yzZ)jzoWy�_p`a_Wf³l�¢�lmbeoWZ `e_§j�TWZ!Ó i�d���Z�`eq
jzyzlg_pqt� dgyzX2ZO��lhi�i)dhyz�W`a_Wf j�d2jzTWZ�� dgbebad ´ `e_Wf��Wyz`a_�i)`e�WbaZOq O

� >py�q|j ´ Z�Z?+�ZYi�o�j�ZJj�TpZ
q|jzZ��pq~`e_u¢gdhba¢u`e_Wf2q�`n��Z��ßZ?�?ZYi)jzqY²
� j�TWZY_ ´ ZcZY¢6lgbao�l�j�Zcl�q�`e��Z �½Z��.ZOiáj �A� yzZ�Z�Z?+��WyzZYqzq�`adh_r° �
* _ jzTWZ�� oW_�iáj�`edg_ � q���d0q|j �ßi�dg_p��`aj�`edg_�² ��� q|j�lm_p�pq�� dgy�j�TWZ�X�ZYX2dhy�s	v�Z�� dgyzZ±j�TpZ�Z?+�ZYi�o�j�`edg_©dg�

@�BJDJLXW � 	EL=D ´ TWZ�yzZYlhq � yzZ��WyzZYq�Z�_0j�qUj�TWZ X�Z�X�dgyzs�lm�¤j�ZYy�j�TpZ i)dhX��Wo�jzlmj�`edg_r°�SUTpZ��.dhqtj � i)dg_���`Òjz`adh_
jzd2j�TWZ8@CBEDJLXW � 	JL=D�� oW_pi)j�`edg_±lgqLfg`e¢gZY_!lgv�d�¢hZ�`nqU_Wdmj�i�dgX��WbeZ)j�Zh²plgqL`ajkqtTpdgoWbn�!lgbeq�d2Z?+��WyzZYqzq ´ TpZ�yzZ
q�`n��Z��ßZ?�?ZYi)jzq �a� � � � d�i�i)opyY°HSUTW`nq ´ `ebab*v.Z
qtZYZ�_³`e_�l�bnl�jzZ�y�q�ZYiájz`adh_º¡AqtZYZ�����° Êh£)°

� ��� ��� � � Ð�Ð � � Ì ��� Ì
¹±dhqtj®dm�*jzTWZ�j�TWZYdgyzZ�X�q ´ ZkZOq|j�lmvWbe`eq�TWZO�¦l�jLj�TWZ�badhfg`ni�lgb���ZOq�i�y�`e��j�`edg_!lmyzZ�y�ZYopq�ZY��`e_¦jzTWZ��py�dudm�*dg�rj�TWZ
`eX��WbeZ�X�Z�_0jzlmj�`edg_r°$�~ZYopqt`e_Wf
lJ�Wyzdudm�?X2ZOlm_pqHi�dg_W_pZYiájz`a_pfcX2ZYX�dgyzs�qtZYfgX�Z�_0j�q ´ `ÒjzT2`e_0j�ZYfgZ�yH¢�lgy�`nlmvWbeZYq
jzTWyzdgoWfhTPjzTWZ�`e_hjzZ�yz�WyzZ)jzlmj�`edg_P� oW_piájz`adh_ � � k � 	 !5 �'k � 	 $ # °�!pdgy�`e_pq|j�lm_pi�Zg²~SUTWZYdgyzZ�X��=+ _��¯jzTpl�j
qtjzlmj�ZOq �(&�� lgiájzoplmbebes¦TplgqLjzTWZ�� dgbebed ´ `a_Wf�qtjzlmj�Z�X�ZY_hjPO
�B��� � �������jU � �jU � �jU U �  1U ��" U � � " ���#! � �%� " U U�%
� $_I��jU  S�$��  � & �  k	� O�- 
%B Z � B � � 0 �jUV�jU UZm  
k	� O - 
JB Z��[B]� U U � � " �"!Hm  k�� O - 
JB Z � B]" U �/Wh� " IJ U �A" U U m  
k �[Y[Z]\^Z`_a@��iZ��[B �jU2 1UB" UZm  k/' W*) �JZ @ M,+ - .�_�O � k � ��m 0 m
� �(&���%
»kbabr¢�lgbaoWZOq�²C�N²C�jU=²*°Y°�°zlm�W�.ZYlgyUlmj�qtdhX2Z��.dg`e_0jU`e_!j�TWZcX�Z�X�dhy�sh²uq�dgX�Z�j�`eX2ZOq~lgqUl�i)dhX�vW`e_pl�jz`adh_

dg�:l�X2ZYX�dgyzs!q�Z�fgX�ZY_hjklg_p�±l�v.dgyzy�d ´ dgy�l¦iYlmyzy�s�X�oWbaj�`e�Wbe`aZO�±vus!l��.d ´ ZYy~dm�$j�TpZ
vplgq�`nq�°&!Wdhy�j�Tp`eq
yzZYlhqtdh_r²0`Òj~`nq®�.dhqzq�`avWbeZ�j�d�`a_�q|j�lm_0j�`nl�jzZkjzTW`eqLjzTWZ�dhy�ZYX ´ `ÒjzT�q�dgX�ZJdm�rjzTWZYq�Z�¢�lmbeoWZYqY²0� dgyU`a_�q|j�lm_pi�ZJ`e_!l
i�dgX�X�lm_p�!be`�#hZ�jzTWZ�� dgbebed ´ `a_Wf�²uj�Tplmj�lm�W�.ZYlgyzqU`e_³dgoWyL� dgyzX�lmbr��ZY¢gZYbadh�WX�Z�_0j�O
� BJB + ��=+ _��  - \��
��� � ��Q���� � IHQ�$ # � ��� � ��� ������� � �jU���� �PQ����;WlI 	 � I,� $ # �
�jU U���� �PQ���� � I 	 $ # �c��"���� ��Q����;W 	1� 	 $ # �c� ! ��� ��Q���� � 	 $ # �
 U ��� �\` ���FW 	1� � $ #�� " U ��� b
� "!� � W���Q����;WlI 	1� � $ #��
" U U�� � � ! ���cW���Q � � W 	 � �%$$# � �* _ jzTW`eq!Z?+WlgX2�pbaZh²®jzTWyzZ�Z¯��`��?Z�yzZ�_0j!qtjzl�jzZYq�dg��j�TWZ�X�ZYX2dhy�s lmyzZ�i)dh_pqt`n��ZYy�ZO�*°CSUTpZ¯q|j�l�jzZ�� !
i�dgyzy�ZOqt�.dg_��Wq®j�d�jzTWZ
`e_W`Òjz`elgb�qtjzl�jzZ
dm��j�TpZ
X�Z�X�dgyzs ´ TWZY_�j�TWZc� op_piájz`adh_±`eq�i�lmbebeZY�*² � " i�dgyzy�ZOqt�.dg_p�pq
jzd�jzTWZ�X�Z�X�dgyzs�l��¤jzZ�yJj�TWZ�yzZYi�oWyzq�`e¢gZ iYlmbeb$j�d!j�TWZ�qzw0oplmyzZ�yzdudmjJ� oW_piájz`adh_r²�� 0 i)dgyzyzZYq���dh_p�Wqkj�d�j�TWZqtjzlmj�Z³l��¤jzZ�y2j�TWZ³��`e¢u`eq�`adh_Pdg�e" U ��W � " vus�IJ 1U °PSUTpZ�¢�lgy�`edgopq �WyzZ�X�`nqtZOq�dg��SUTWZ�dhy�ZYX��=+ _��§lmyzZ
�py�d�¢hZ�_ ´ `aj�T�jzTWZcTWZ�be�³dm��j�TWZ
q���ZOi)`�>�i�lmj�`edg_pqUdg��jzTWZ�]c¹±x � oW_pi)j�`edg_pqY²Wbe`�#hZ8@CBED%LXW���	EL=Dh°
� N â6ãæØ�ä�à6à6Û=Ý)ä�êßâ�â�ä�Ø.äzÜ.ëæ×tä�ØAÜ�Ýáå6×�ä�ïOÖ�ä�å�Ü½ä�íá×6/6ãæå®ÜAâ�äzÜ.ã Ü�ó�ä<Tá×|ØWÜ½âO×�ÝáÛ=ï6×|Û.ãæå�:�âOãæêßâLçaî6å6ê Ü½ãæÝáåOØ :�ã Ü½âLØ½ãæï6×S_¤×79g×|ê|ÜAØ

ä�ÛA×Hêtä�ëæëæ×|ï�×SRYà6ëæãæê|ã Ü�Ù r Ü�â�ä�à6àm×|å6ØrÜ½â6äzÜ�ÜAâ6×:ì��F_¤ëæã`Tá×�ë«ä�å6íáî�ä�íá×HÜAâ�äzÜ�ãæØ*Üßä<Tá×|å�ä�Øró~Ý�ï6×|ëhãæå U VFW4W4Y�Z�[4\;Y�]^] × Ö�ä�ëæî�äzÜ½×|Ø
ä�ëæíá× <OÛ½ä�ãæê$×SRYà6Û=×tØAØ½ãæÝáå6Ørãæåkä! �"�#%$'&�()&+*,()-�.0/	&gÝáÛAïO×tÛ^/�:�â6ãæëæ×rÜ½âO×>P�ë«ä�å6íáî6ä�íá×$Ø½àm×|ê|ã 1�×|ØrÜAâ�äzÜ*ÜAâ6×|Ø½×$×SRYà6Û=×tØAØ½ãæÝáå6ØrØAâ6Ýáî6ëæï <m×
×|Ö�ä�ëæî�äzÜA×tïJãæå�ä2- .0/	&0()&+*,() �" #,$3&uÝáÛ=ï6×|Û�ØAÝ®ÜAâ�äzÜ�ÝáîOÛ�ï6×|ê|Ýáó~àmÝáØ½ã ÜAãæÝáåJê|Ýáî6ëæï=<g×Hó~×tä�å6ãæåOí�çeî6ënÙ
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* _�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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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
iYlmbebr��ZYi�y�ZOlgq�ZYq®� dgyUjzTW`eq ´ ZYbab �A� dhoW_p��ZO��yzZ�bnl�jz`adh_r°

� ��� ��� � � 	 �=Ñ � ��� � Í If FU
SUTpZ ��`e¢u`eq�`adh_�vusjIf 1U�`eqJ�.Z�y�� dgyzX2ZO�³`a_ºqtZY¢gZYyzlgb�q|jzZ��pqkj�d�l6¢gdh`e�³X oWbÒjz`a�pbasu`e_Wf� 1U�vusjI¦lm_���q|jzdgyz`a_pf
IJ 1U�`e_0j�dcX�Z�X�dgyzsg°�SUTWZX>py�qtj¾q|jzZ���i)dh_pqt`nqtjzq$`e_¦qtoWvWj�y�lgiájz`a_pf  FU�� yzdgX " UW`a�V" U�Tplm�p��ZY_pq$j�dcv.Z�bnlmyzfgZYy
jzTplm_ �¶°:SUTp`eq�q�oWv�jzyzlhiájz`adh_!`nq���ZOq�i�y�`ev�ZO��vus�j�TWZcdh��ZYyzlmj�`edg_!lmj�ba`e_WZ�ÉOÊW²�vWo�jkj�TWZYy�Z�`nq�l j�yz`ei(# ´ `aj�T
jzTWZ�v�dhy�yzd ´ O�SUTWZ�i)dgX��WoWjzl�jz`adh_¯jzTpl�j
`nqclgi)j�oplgbabes±�.Z�y�� dgyzX2ZO�¯`nqYk�" U - �pm1-  1U=²�qt`e_pi�Z2dh_Wbes±j�TWZ
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