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P.oap.qUr_rtsur;v
w�xzyt{|xU}�}�~j{�xzy
� xav�rt~n�J�;�n{�rZx��ZxU�^��rZ�9�f�Uxz{�pO�F�j{|rtxU����xz{��Z}O~j�n{����

�Z�F���$�4� � � �Z���H��� � �n�zxzy��z�\�Z}���rZx��z�Z� �F� � �t�*� �)¡ w�¢
£ �l�9�9rZq�� p��_��� �z�nqU�ZxT� �zs|}O};¤F¥h{¦p'��§ �tp;§ ¨_~

b.©h}�ªU�Z~l�j�$}Ox_��rZvAw"s|}epc�j~n{¦p��ZsD�ZxU�%��rZ�9ªz�a�j}�~4w"xzyZ{�xz}�}O~n{�xzy
oH�zxUy � �H�zx � � �;x���xz{��Z}O~j�n{����t�UoH� � rtxT� ���)¡ w"¢

�Zrt�zx«¥h}Op�}Z§ �l¨H¨H�T§ �ZpZ§ ¨H~
k ©h}�ªU�Z~l�j�$}Ox_��rZvAw"s|}epc�j~n{¦p��ZsD�ZxU�%��rZ�9ªz�a�j}�~4w"xzyZ{�xz}�}O~n{�xzy

� ~j}�ytrZx�o_�j�;�n}¬��xU{|�t}�~.�l{|���Z����rt~n�F�;s�s�{��O� �)¡®­H¯ �Z�U°
± }�xzs�¥h}Op�}Z§ rZ~.���e§ }e�a�

²´³hµt¶a·z¸
¹«¶

º }e�n�j�;yt} � ªU�Z�j�l{�xzy	�f�zs|�n{¦p'rt�9ªz�a�n}O~j�»�U�n�U�;s�s|�¼}��9ªzs�rF�
ª«rZ{�xt� � �jr � ª�rt{|x_�^�a{�~n}epc�%xz}�� � rt~n¨a��v�rZ~ ± }'�n�n}�~½�npO�;s¦� ± {�s|{|���Z§
��rHrZª«}�~.�F�j{|xzy*ªz~jrHp�}O�j�l}e��{|x��a{|¾«}O~n}Oxt�(xzra�a}e��r;v\�*�zs|�n{¦p'rZ� �
ªz�a�j}�~.�9}'¿zp.qU�ZxzyZ}��$}e�n�j�;yt}O�f�nqz~jrZ�UyZq`�jqz}�xz}'� � rZ~j¨D�"�;x��
�nqH�U�7p'rt�9�f�zxz{¦p��;�n{�rZxÀª«}�~nv�rZ~j�J�;xUp�}`{¦�^�jqz}��9r_���Áp'~j{��j{ �
p��ZsUvÂ�tpc�jrZ~"{�xÃ�t�n�n}O�j�l{�xzy �jqz}hrF�t}�~.�;s�sU�n�H�l�n}O�Äª�}O~lv�rt~n�J�;x�p'}Z§
� xÅªU�Z~l�j{�p��zs��Z~O� ± �Z~n~j{�}�~^�n�_x�p.qz~nrtxz{�ÆO�F�j{|rtx®�Z�$rtxzy´�f�zs|�n{ �
ªzs�}Lªz~jrap'}e�n�n}O�Ã{|xÇ�Èªz~jrHp�}O�j��yt~nrt�zªY�U�n�U�;s�s|�Yp�rZxU�l�n{|�n�a�j}O�
�nqU}È�l}eÉ_�z}�x_�n{¦�;s�rt~ ± r;�l�js|}Oxz}Op.¨®ªU�;~n�^r;vJ�´ªU�Z~j�Zs|s�}�s�ªz~jr �
yZ~.�;��§ � x��nqz{¦�$ªU�;ª«}�~e� � }�ªz~jrZª«rt�n}��ÊghCFËcËcÌÂ]�Ë`ÍzËn].]�Î'M;Ë
KL]cVnNU]cV�Ï�g*ÍTKÃÐ*�nr7�9{|xU{|�9{�Æ�}��nqz} ± �Z~n~j{|}O~*�n�HxUp.qz~jrZxz{�ÆO� �
�n{�rZx�s��;�n}OxUp'�7v�rZ~$� � r � �a{��$}OxU�n{|rtxU�;s)ÏÒÑ � © Ð¬�9}O�nqz}e��§`��qz}
ªz~jrZª«rt�n}O�)Ó�� º �np.qz}O�9}
qU�Z�«� � r��a{¦���j{|xzyt�z{¦�lqz{�xzy�v�}e�F�n�U~n}e��§
Ô {|~.�l�O���nqz}$�l�HxUp.qz~jrZxU{|Æe�F�n{�rZx��j~n}O}¬{�� �;� �;~j�Z§(��qz}*�l�HxUp.qz~jr �
xz{�ÆO�;�n{�rZx�s¦�F�j}�xUp��$rZvu�nqz} Ó�� º �jp.qz}��9}4{¦���Z�n�_�9ªa�jr;�j{�pO�;s�s|�
Õ$Ï�s�rZytÖT×�Ð � qz{�s|}½�nqU�;�%r;v¬�jqz}7vÂ�Z�l�n}O�l�%�np.qz}O�9}½~j}�ª«rZ~n�n}e�
{�x®�jqz}Ês�{��j}�~.�F�n�U~n}Á{¦� ± rt�zxU�a}e� ± }�� � }O}�xÀØ Ï�s�rZyHÙu×�Ð��;x��
Ú9Ï�×\ÛnÜjÝeÐ'� � qz}�~j}"×J{¦���nqz}�xH�z� ± }�~�r;vz�9}�� ± }O~Axzra�a}O�O§�oH}ep �
rZx��u�u�nqU}9p�rZxU�l�n~j�Up'�n{�rZx^rZv���Ó�� º �;x��½�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx
rZª«}�~.�F�j{|rtxU���ar�xUr;�%{|x_�j}�~nv�}�~j} � {|�nqÞxzrZxU�$}O� ± }�~�xzra�a}e���
� qz{¦p.q v��z~n�nqz}O~�~j}O�a�Up�}O�T�nqz}"�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx s¦�F�n}OxUp'�t§\w�¿ �
�n}OxU�n{|�t})�n{|�*�zs¦�F�n{�rZx����j�U�a���nqzr � ���jqU�F�e�Hv�rZ~��zª��nr*ß �fà ß �
�9}O�nqz}O�O�u�jqz}�Ó�� º �jp.qz}��9}9~j}O�n�zs��.�){|xÊ� ± rZ�z� � ��á ¯ �_â
�nqzrZ~n�n}O~\�n�_x�p.qz~nrtxz{�ÆO�F�j{|rtx s��;�n}�x�p'�Z�F�ZxU��{|��{¦�T�9rZ~j}��jp��Zs�� ± s�}
�nq��;x%p'rtx_�t}�x_�n{�rZx��;sD�np.qz}O�9}O�O§

ã EDmZ]jä�å�]�ËcIfV�æÞç(CFËnC;èéè|]�è´C;è GtM;ËcÌéåéNaIfV.QÇËjMFWaåêÌéE_G;Q®ëjC;ËcËcÌÂ]'Ë
VcìFE«í.NHËnM;EUÌ|îeCFåêÌÂMFEUQ�è|C;å�]�E«í�ìZï

ð ñ_ò ¶a·zó(ôhõ4¹«¶zö�ó ò

¢ ± �;~j~n{�}�~J{¦���Ê�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx÷ª�rt{|x_��{�xø�ÁªU�;~.�;s�s|}Os
ªU~nrtyZ~.�;�ù�F� � qz{¦p.q®�;s�s�ªz~jrap'}O�j�n}O��ª��;~n�n{¦p'{�ªU�F�j{|xzy÷{�xÇ�jqz}
�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx÷�f�U�l�Ã�;~j~j{|�t} ± }'v�rt~n}^�Zx_��r;v)�nqz}O�úpO�;x
ªU~nrap'}O}O� ± }O�ZrtxU���jqz}��l�HxUp.qU~nrtxz{|Æe�F�j{|rtx�ª�rt{|x_�e§ Ô rZ~(}�¿z�;� �
ªUs|}t�TûHü«ý þUÿ������������
	f~jrZ�a�j{|xU}$�a}��Uxz}e�L{�x º }O�j�n�ZyZ}�

�t�n� �
{�xzy � xt�j}�~nvÂ�Zp�}L���.�;xU�U�;~.����°�� ± s�rap.¨H���nqz}7p��Zs|s�{|xUy`ªz~jrHp�}O�j�
�Uxt�j{|s��;s�s
�9}�� ± }�~.� {�x½�jqz}��j�;�9}9ªz~nrap�}O�j� yZ~jrZ�zª7p��;s�s
�jqz}
~jrZ�z�n{�xz}Z§fÓ��Z~n~j{|}O~h�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx^{¦�)xzr;� rZxzs��^�Ãv��zxU�z� �
�9}Oxt�.�;sT�ZxU�Jv�~j}OÉ_�z}Oxt�js|�J���l}e��rZª«}�~.�F�j{|rtxÃ{�xÃªU�Z~j�Zs|s�}�sup�rZ� �
ªU�a�n{�xzyÃ�n�a���j}��J� ± �z�h�;s¦�lr9rtxz}¬r;v��nqU} ± �Z�n{¦p��l�HxUp.qz~jrZxU{|Æe� �
�j{|rtx`ªz~j{|�9{|�n{��Z}e��§ Ô rt~f}�¿a�Z�9ªzs|}t�\rZ�nqz}O~*p�rZs�s|}epc�n{��Z}Jrtª�}O~j� �
�j{|rtxU���n�Up.q½�t���zÿ����������;x���������������p��;x ± }9~j}�y_�;~.�a}O�^�t�
�nª«}Op'{¦�;s�pO�Z�n}O�)r;v ± �;~j~j{|}O~hrtª�}O~j�;�n{�rZxT§ � x½yt}�xz}O~j�ZsÒ� ± �Z~n~j{�}�~
�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx {¦���nªzs|{|��{�x_�nr(� � r�ªzqU�t�l}e� �*Ën].m;WUí'åêÌÂMFE4�ZxU�
m;Ì¦VcåÒËcÌÂë�WaåÒÌÂM;EU§"©h�z~j{|xUy9�nqz}�~j}O�a��pc�n{�rZx�ªzqU�t�l}t�a}O�tp.q�ªU�Z~l�j{�p �
{�ªU�;�n{�xzy%ªz~jrHp�}O�j�)xzr;�j{!�U}e�)�nqz}9~jrHr;��ªz~jrHp�}O�j�)r;v�{|�j�f�;~j~n{��F�;s
�;�J�nqz} ± �;~j~n{�}�~9ª«rZ{�xt�e§ø¢(vé�j}�~J�jqz}%xzr;�j{!�«p��F�j{|rtxÈv�~jrZ�ú�;s�s
�9}O� ± }�~¬ªz~jrap'}e�n�n}O�O�D�nqz}��z{��l�n~j{ ± �a�n{�rZxÁªzqU�t�l} ± }�yt{|xU���ZxU�
�jqz}�~jrHr;��ªz~jrHp�}O�j�)xzr;�j{!�U}e� �nqU}�� �jqU�F���jqz}��7p��Zx7ªU~nrap'}O}O�
v��U~l�jqz}�~e§
¢ �l�n~.�;{�yZq_�lv�rt~ � �;~.�9{��$ªUs|}O�$}Ox_�j�F�j{|rtx�rZv\� ± �;~j~j{|}O~��n�Hx �

p.qU~nrtxz{|Æe�F�j{|rtxY{����nrÈq��R�Z}%�f�Us��j{|ªzs�}Lª«rZ{�x_� � �nr � ª«rZ{�x_���9}O� �
�j�;yt}O�$�j~j�ZxU��v�}O~n~j}O� ± }'� � }�}�x´�jqz}^~jrHr;���;xU���jqz}^�9}�� ± }O~
xUrH�z}O�O� ± �a�J�nqz}Lª�}O~lv�rt~n�J�;x�p'}�p��;x ± }^�l{�yZxU{!��pO�;x_�ns��`{�� �
ªU~nrF�t}O� ± ��~n}e�a�Up�{|xzy�}�{|�nqz}O~)�nqz}$xH�z� ± }�~)r;v"�9}e�n�j�;yt}O��rt~
�jqz}´s��;�n}OxUp'� r;v�}O�Zp.q �l�HxUp.qz~jrZxU{|Æe�F�n{�rZxÅ�9}e�n�j�;yt}Z§ ��qz}
xH�z� ± }O~`r;v��9}O�j�n�ZyZ}O�ÁpO�;x ± }Y~j}O�a��p'}O� ± �»p'rt� ± {�xz{�xzy
�jqz}��ÃÛ��t�${|x � �Z�9{|s|�nrtxz{��Zx"

�;�nq Ï � 
�Ð � ± �t�l}e�#� Ñ$����Ó��Z�n}
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¡ rt�a�n{�xzy � ��rZx��U~n�9}e� 

�F�nq`ÏÒÓ ¡ �D
�Ð � ± �Z�n}O� � �����u�;xU�L��rts �
s�}Opc�j{|�t}½oH�HxUp.qz~jrZxU{|Æe�F�n{�rZxÅÏ���ozÐ$�n~j}�} � ± �Z�n}O� � � �)�jp.qz}��9}e��§
oH{�xUp'}Á�÷p'rZ� ± {�xz}O�Y�9}e�n�j�;yt}Lxz}O}O�z���nr ± }Ê�a}Os|{��Z}O~n}e�´�nr
�f�Us��j{|ªzs�}Ç�a}e���j{|x��F�n{�rZx�����{|�ÈqU�t�Á�nrÀpO�;~j~n�Å�*�zs|�n{�ªzs|}®�Z� �
�a~j}O�j�l}e�½�t�L{�x � 
 �ZxU�»Ó ¡ �D
 �jp.qz}��9}e��§ � xÀ�jqz}Y��o
�jp.qz}��9}Z�*�9}O�j�n�ZyZ}O�L�arøxzrZ�7p��Z~n~j�ø�jqz}��z}O�l�n{�xU�F�j{|rtxÀ�Z� �
�a~j}O�j�l}e��§ � xU���j}O�t�u�)�;���jqz}Êp'~j}O�;�n{�rZxø�j{|�9}Ár;v9�ÈªU~nrap'}e�n�
yZ~jrZ�UªT�D�nqz}9~jrZ�a�j}�~.� �F� ± rZ�nq½�nqz}9�9}�� ± }O~¬�;xU�L�nqU}$xUrZx �
�9}�� ± }O~^xzra�a}O�%�Zs|rtxzy÷�nqz}Êª��F�nqÀ�Z~n}7ªz~jrZª«}�~js|�®�l}��^�zªT§
��qz}$~n}e�l�Us��.�;x_� �nqzrt~l� �l�HxUp.qz~jrZxU{|Æe�F�n{�rZxL�$}e�n�j�;yt} �z�.� {|x_�nr
�`�n�J�;s�s ± �a¾D}�~�{|x��l{¦�a}½�`~nrt�a�n}O~O� � qz{¦p.qY{|xø�n�z~jxø�;s�s|r � �
�n{|�9ªzs�}¬�a}O�t�as�rHp.¨��nrZs��a�j{|rtxT§
��qz}%��oÊ�np.qU}��9}Ã�9{�xz{|�9{�Æ�}e�f�jqz}�~nrt�a�n{�xzyL�l�n}OªU�¬v�rt~$�

± �Z~n~j{|}O~�rZª«}�~.�F�j{|rtx ± �Jp�rZxU�l�n~j�Upc�j{|xUyf�¬p'rt� ± {�xz{�xzy��j~n}O}(v�rZ~
± �Z~n~j{|}O~��n�HxUp.qz~jrZxz{�ÆO�;�n{�rZxY�9}O�j�n�ZyZ}e��§ � x_�n�z{|�n{��Z}Os|�t�4{|��~j} �
É_�z{�~n}e�)�nqzrt~l�j}�~)~nrt�a�n{�xzy��l�n}OªU�h�nr�~n}e�Zp.q%�jqz}J�a}O�l�n{�xU�;�n{�rZxU�
p'rt�9ªU�;~j}O���nrÁ�jqz}Lª��F�nq � ± �t�l}e� � 
ÄrZ~�Ó ¡ �D
 �jp.qz}��9}e��§
��qz{¦��{����9�Z{|xUs|�Ã�z�z} �nr$�nqU} vÂ�Zpc�(�jqU�F���jqz} �n{��9}¬p'rZ�9ªzs�}'¿ �
{|���Lr;v��n~j}�} � ± �Z�n}O�L�jp.qz}O�$}e� {��*Ú9Ï�s�rZy"×�Ð � qU}�~j}O�Z�)�jqU�F�¬rZv
ªU�;�nq � ± �Z�n}O���np.qU}��9}O�${¦�9Ú9ÏÂ×�Ðc� � qz}�~j}�×ø{��$�jqz}�xH�z� ± }�~
r;v��$}O� ± }�~ xzra�a}e��§ � xz}9�a~.� � ± �Zp.¨D�«qzr � }O�Z}O~O�«{��4�nqU}${�x �
p'~j}O�t�l}e�ÊrF�Z}O~nqU}O�Z�7v�rt~$p�rZxU�l�n~j�Up'�n{�xzyL�jqz}^��oÊ�j~n}O}Z§ Ô �U~ �
�nqU}�~j�$rt~n}t�R{|x_�n}O~n�9}e�a{��;�n}�xzrZxz�9}O� ± }�~�xzra�a}O�A�;~j}�{�xH�ZrZs��Z}e�
{�x¬�nqU} ± �;~j~n{�}�~��l�HxUp.qz~jrZxU{|Æe�F�n{�rZx � ÌÂïé]eï��ZxUrZxz�9}�� ± }O~
�Z� � }Os|s
�Z���9}�� ± }O~(xzra�a}O��qU�R�t}4�jr9ªU�;~n�n{¦p'{�ªU�F�j} ± r;�jq�{�x ± �z{�s��a{�xzy
�nqU}���o¬�n~j}�}(�ZxU�f{�x$}'¿a}Op��a�n{�xzyh�nqz}(p'rt~n~j}O�nª«rZxU�a{�xzy ± �;~j~n{�}�~
rZª«}�~.�F�j{|rtxT§\��qU}�{�~j~n}OyZ�zs¦�;~A���j~n��pc�n�U~n}��;xU�*xzrtxz�9}�� ± }�~
{�x �
�n}O~n�t}�x_�n{�rZx´�J�;¨t}��nqz}Á��o��n~j}�}Lp�rZxU�l�n~j�Upc�j{|rtxY�;s�yZrZ~j{|�nqz�
p'rt�9ªzs|}�¿u�_�ZxU��p'rtxU�n}OÉ_�z}�x_�js|�9~j}O�n�zs���{|xÃs|rtxzy*�n�HxUp.qz~jrZxz{�ÆO� �
�n{�rZx�s¦�F�j}�xUp��Z§
� x*�nqz{¦�AªU�;ª«}�~e� � }�ªz~jrZª«rt�n}�� ghCFËcËcÌÂ]�Ë$ÍzËn].]TÎ'MFË�KL]'VnNz]'V

Ïêg$ÍTKÃÐ)�nr�v��z~n�nqz}O~�{|�9ªz~jrF�Z}*�nqU}Jª�}O~lv�rt~n�J�;x�p'}$r;v�� ± �Z~ �
~j{|}O~Ã�l�HxUp.qU~nrtxz{|Æe�F�j{|rtx÷rtxøÑ � © �9}O�nqYxz}'� � rZ~j¨a��§ � ��{¦�Ã�
�n~j}�} � ± �Z�n}O��p�rZ� ± {|xz{�xzy$�np.qz}O�9} � {|�nq��nqz} �a}e���j{|xU�;�n{�rZx��Z� �
�a~j}O�j�l}e�$}�� ± }O�U�a}O��{|x��nqU}%~nrt�a�n}O~j�O§È��qz}�ªz~jrZª«rt�n}O���;ª �
ªz~jrt�tp.qÈ~j}O�a�Up�}O�*�nqU}�xH�z� ± }O~Jr;v)�$}e�n�j�;yt}O�$�;xU��~jrZ�a�j{|xzy
�l�n}�ª����Z�ZxU�*ªz~nrF�H{¦�a}O���a}e�Z�as�rap.¨¬�R�ZrZ{¦�z�ZxUp'}t§ � ���a{�¾D}�~.��v�~jrZ�
�nqU}4p'rtx_�t}�x_�n{�rZx��;sz�jp.qz}��9}O��{|x��n}��t}�~.�;sz�Z�nª«}Opc�.��§ Ô {�~j�l�O�Z�nqz}
�n�_x�p.qz~nrtxz{�ÆO�F�j{|rtxY�n~j}�}7{¦� �Z� �Z~n�t� � qz{¦p.qÇv��U~l�jqz}�~�~j}O�a�Up�}O�
�nqU}��n~j}�}Ãqz}�{�yZq_�*�ZxU�7�nqH�U�f~n}e�a�Up'}e���jqz}�~jrZ�a�j{|xzyLs��;�n}�x�p'�
± ���z}Op'~j}O�t�l{�xzy9�jqz}¬qzrtª^p'rZ�Uxt�.��§(Ó�� º {¦�4�n�a���j}��J�F�j{�pO�;s�s|�
p'rtxU�l�n~j�Upc�j}O� ± �"�U~.�����a{|�H{¦�a{�xzy`�jqz}ÁÑ � © �9}O�nqøxz}�� � rt~n¨
{�xt�jr¬v�rt�z~���WUCZm;ËnCFE�åÂV��Z~nrt�zxU�$�nqU}4~jr_rZ�"xzra�a}t§���qz{���ªz~jrap'} �
�a�z~j}9{��)�jqz}�xÁ~j}Op��z~j�n{��Z}�s��^�;ªUªzs|{�}O�L�nr%p�rZxU�l�n~j�Upc� �jqz}J~n}e���
r;v
�jqz}*�n~j}�}Z§)��qz}*�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx�s¦�F�n}OxUp'��rZv
�nqz}9Ó�� º
�jp.qz}��9}Ã{¦��Õ$Ï�s�rZy Ö ×�Ð � qz{�s�}Ã�jqU�F�9r;v��jqz}�vÂ�Z�l�n}O�l�$�jp.qz}O�$}
Ïê��oh�j~n}O}eÐD~j}�ª«rZ~n�n}e�){|x �jqz}�s�{��j}�~.�F�n�U~n}
{¦� ± rZ�zx��a}O� ± }'� � }�}Ox
Ø Ï�s�rZy Ù ×�Ð4�;xU�LÚ9ÏÂ×\ÛlÜjÝRÐc§�oH}Op�rZxU�T�U�jqz}$p�rZxU�l�n~j�Up'�n{�rZx%r;v"�
Ó�� º �ZxU�`�jqz}��l�HxUp.qz~jrZxU{|Æe�F�n{�rZxÈrZª«}�~.�F�n{�rZx��*�ar7xzrZ�9{�x �
�Zrts|�t}*xUrZxz�9}�� ± }O~ xzra�a}O�O§$©h{�~n}epc�fp'rtxU�n}OÉ_�z}�x�p'}O�hr;v��nqz{¦�
�;~j}��n{��$ªUs|}O~*~jrZ�a�j}�~9�a}O�n{�yZxT���n�J�;s�s|}O~*{�xz{|�n{¦�;s(�l}��n�zªÈ�n{��9}Z�
�;x��f�9rZ~j}�{|�9ª«rZ~n�j�;x_�js|�¬xUr �n{¦�a}�}'¾D}Opc�"�z�z}��nr {|x_�j}�~ � yt~nrt�zª

� 3>-/9 .�- ;7.��!5 � 3>-79��
	�� - E$02;7*
�$;/;702.�) 02) 5/+$02;���3��B9<-�02; -79<;/5/-702* 5/94E 57.+�3>-/E � 3>-79 H ;������B.�-/5/9<E A�3>-7-/029<-7; A�9<*43��$;/9 5/+$9 ( 3>-79��$;���3���� ( 3>) .�-/E$9<-.���8@3>=�)$0 5��$E$9�� 3>;/5/9<- 5/+�3>) ;/.�� 5 � 3>-79 A�3>-/-7029<-7;�� �����

{�x_�n}O~lv�}O~n}OxUp'}t§ � x�Ó�� º �z�9�l�HxUp.qU~nrtxz{|Æe�F�j{|rtx��9}O�j�n�ZyZ}h�Zs��nr
�j~j�R�t}�~.�l}e�4xUrZxz�9}�� ± }O~ xzra�a}O�O§ � r � }O�Z}�~e�D�zxzs�{|¨t}$�nqz}Ã��o
�j~n}O}Z�H�9}O�j�n�ZyZ}e���;~j}4�n{|�9ªzs��9v�rZ~ � �Z~j�z}O�*�nrf�nqz})xz}'¿H���$}O� �
± }�~ xzra�a} � {��jqzrZ�z�)~j}OÉ_�z{�~n{�xzyÃ�ZxH��s�rHrZ¨H�zªL�;�4�nqU} ± �Z~n~j{�}�~
~j}�yt{��l�n}O~j��rZv��nqU}�~nrt�a�n}O~O§
��qH�U�O�H�nqz}�~jrZ�a�j{|xUy9�z}�s¦�R���Zp'~jrt�j�
�*xzrtxz�9}�� ± }�~�xzra�a}){|x�Ó�� º {¦�"rtxzs|�J�$�l�J�Zs|s�v�~j�tpc�j{|rtx�r;v
�jqU�F�J{�x`�jqz}%��oÊ�n~j}�}t§Áw�¿H�n}�x��l{��Z}Ãp�rZ�9ªz�a�j}�~J�n{|�*�zs��;�n{�rZx
v�rt~��zªÃ�jr$ß �fà ß � �9}O�nqz}O���nqzr � �"�nqU�;���jqz} Ó�� º �jp.qz}��9}
~j}O�n�zs|�j�({�x^� ± rZ�z� � �fá ¯ �HâÄ�lqUrZ~n�n}�~��n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx�s�� �
�j}�xUp��Z���;xU�È{��J{¦�9�9rZ~j}��jp��Zs�� ± s|}Ã�nqU�ZxÈ�jqz}%p'rtx_�t}�x_�n{�rZx��;s
�jp.qz}O�$}e��§
��qU}*~j}O�l�)rZv��nqU}*ªU�Zª�}O~ {��)rZ~jyt�Zxz{�Æ�}O�%�t�hv�rZs�s|r � �O§���qz}

ªU~nrtª�r_�l}e� �n~j}�} � ± �t�l}e� ± �Z~n~j{|}O~½�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZxÅ�9}Op.qU� �
xU{��n� �;xU���nqU}fp'rt~n~j}O�nª�rtxU�a{�xzy9~nrt�a�n}O~�rZª«}�~.�F�j{|rtx%�;~j}�ªz~n} �
�n}�x_�j}O��{�x��jqz}hv�rZs�s|r � {�xzy*�n}Op'�n{�rZxT§�oH}epc�j{|rtx��f�ZxU�;s��HÆ�}e���jqz}
p.q��;~.�Zpc�j}�~j{��l�n{¦p���r;v\�nqz}�Ó�� º �np.qz}O�9}Z§
�4�n{|xUy9�n{��f�zs¦�F�j{|rtxT�
�jqz}�ª�}O~lv�rt~n�J�;x�p'}�rZv(�nqz}�Ó�� º �np.qU}��9}Ã{¦�fªU~n}e�l}Oxt�j}O�Ê{�x
oa}Opc�j{|rtx � §"��rtxUp's��U�n{|rtxU�"�ZxU�$v��a�n�U~n} � rt~n¨a���Z~n}h�a{��jp'���n�n}O�
{�x^oH}Op'�n{�rZx � §

� � ¸A·z·Uö��T· �$·!�"�$#.ó�·&%'��µ)(*�\µ,+ � �-%/.

��qU}�ªU~nrtª�r_�l}e�`Ó�� º �jp.qz}��9}��Z�j�l�z�9}e�$� � rZ~j�$qUrZs�} �
pO�;ªU� ± s�} � ¯ � � � ­ ��Ñ � © �9}O�nqøxz}'� � rZ~j¨D� � qU}�~j}L�Á~nrt�a�n}O~
{¦�4p�rZxzxU}Opc�j}O���nr��nqz}¬s�rap��ZsTxzra�a}��H{��J��ªU�;{�~(r;v
{�xzªz�a�h�ZxU�
rt�a�nªU�a��p.qU�;xzxU}�s¦� � ß���§ � �;~.� � �Z~n}��l�zªUª�rt~l��v�rZ~ ± �Z~n~j{|}O~\�n�Hx �
p.qU~nrtxz{|Æe�F�j{|rtx�{¦��ªz~jrF�_{¦�a}e�Ã�U�n{�xzy ± �;~j~n{�}�~�~j}�yt{��l�n}O~j� � {|�nqz{�x
�jqz}�~nrt�a�n}O~j�O§\oH{��9{|s¦�;~
p�rZxUp�}�ªa��qU�Z� ± }�}�x$�Z�j�l�U�$}e��{�xf�9rt�l�
q��;~.� � �Z~n} � �n�zªzª«rZ~n�n}e�9�l�HxUp.qz~jrZxU{|Æe�F�n{�rZxJ�jp.qz}��9}e��� ÑH�a�a� � ��§
0 }Ê�Z�j�l�U�$}½}O�tp.q ± �;~j~j{|}O~Ã~j}�yZ{¦�l�n}�~�p��ZxøqzrZs¦�Ç�ZxÇ}Oxt�j{|~j}
�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx��$}e�n�j�;yt}Z§
��qz{¦�(p��Zx ± }����U�l�n{ �U}O� ± ���jqz}
vÂ�tpc���jqU�F�)�J�l�HxUp.qz~jrZxU{|Æe�F�n{�rZx��9}O�j�n�ZyZ} {¦���Z}O~n���lqzrt~l�4�ZxU�
pO�;x ± }��z¿a}O�%{�xLs�}�xzyZ�nqL�n{�xUp'}*{�� �arH}O�hxzr;�)xz}�}e�%�nr�p��Z~n~j�
�*�zs|�n{�ªzs|}*�a}O�l�n{�xU�F�j{|rtx��t�z�a~j}O�j�l}e��§

�21lð 3 ó ò µt¶a·Uõh¹«¶aöló ò ó�#Ã¸ � �4%

¢ Ó�� º {��hp'rZx����j~n�Up'�n}e��{|x^�J~j}Op��z~.�l{��Z}��J�;xUxz}�~e§(��qz}
�Zs|ytrZ~j{��jqz� ���.�;~n�j� ± �)ªU�;~n�n{|�n{�rZxU{|xzy��nqz}�Ñ � ©`�9}O�nq¬{�xt�jr(v�rZ�U~
�z{��Â��rZ{�x_�*�l� ± �9}O�nqz}O��ÏÂrZ~fÉ_�U�t�a~.�;x_�j�.Ðc���a}�xzrZ�n}e� ± �6587:9*�
5<; 9 ��5 7"= ���;x��65<; = �\�;~jrZ�zxU�^�nqz}�p.qUrt�n}�xL~jrHr;��xzra�a}t§
��qU}�xT�\v�rZ~¬}e�Zp.qÁÉ_�U�Z�a~.�;x_�e����s|rap��Zs�~jr_rZ��xzra�a}J{��fp.qzrt�n}�x
�ZxU�Á�jqz}�É_�U�t�a~.�;x_�f{¦�fªU�Z~l�j{��j{|rtxz}O�È�;yt�Z{|xÊ{�x_�nrLv�rZ�z~$�l� ± �
�9}e�lqz}e�"�Z~nrt�zxU�f�nqz}�s�rap��Zsz~nrHrZ�AxUrH�z}Z§
��qz}(~j}Op'�U~j�n{|�t}�ªU�;~ �
�j{��j{|rtxz{�xzy�p�rZx_�n{�xH�z}O�h�zx_�n{�s��nqz}O~n}$~j}��J�;{�xU�hrZxzs���rZxz}*xzra�a}
ÏlÌÂïé]Oï��«s�}O�FvAxzra�a}RÐ�{|x�}O�tp.q��n� ± �9}O�nqT§
Ô {�yZ�z~j}�°��nqzr � �
��Ó�� º �F�
�nqU}4�a{¦���j~n{ ± �a�j{|rtx$ªUqU�Z�n}({|x �

�trZs��H{|xzyÈ° � �9}�� ± }O~*xUrH�z}O�O§L��qz}Ã~jrHr;�fxUrH�z}Ã{¦�¬s�rHpO�F�j}O�
�;�*Ï � � � Ðc���ZxU���nqz}¬v�rZ�z~4p.qU{|s¦�a~j}�x%r;v��nqU}¬~nrHrZ�4�;~j}¬p.qzrt�n}�x
�t�LÏÒßz� ¯ Ðc�¬Ï�°t�"ßtÐ'�¬ÏÒÑz� � Ð'�(�;xU�ÅÏÒßz���_Ðc§ ��qz}^�zªUª�}O~ � s|}�vé�
É_�U�t�a~.�;x_�ÁÏ>5 7"= ÐÃ{¦��ªU�Z~l�j{��j{|rtxz}O�®�;yt�Z{|x®{|x_�jrÈv�rt�z~%�l� ± �
�9}e�lqz}e���Z~nrt�zxU�´�jqz}Ls�rap��Zsh~jrHr;�½Ïl°Z�(ßtÐ'§ oH{�xUp'}7}O�tp.qYr;v
�jqz}�v�rt�z~��n� ± �9}e�lqz}e�"p�rZx_�j�Z{|xU��rZxzs��*rtxz}�xzra�a}t�txUr�v��z~n�nqz}O~
ª��;~n�n{|�n{�rZxz{�xzy¬{¦��~j}OÉ_�z{�~n}e�9�;xU�*�nqH�U���nqz}4v�rZ�z~"xzra�a}O�hÏÒÑa� ¯ Ð'�



Ï�°t� � Ð'�TÏÂ�z� � Ðc�z�;x��½ÏÒ�z� ¯ Ð ± }Op'rt�9}h�jqz}�p.qz{�s��a~j}�x�r;v�Ï�°Z�zß_Ðc§
��qz}¬�a{¦�l�n~j{ ± �z�n{�rZx��$}e�n�j�;yt})v�rZs�s|r � ���nqU}¬�;~j~nr � �O§

Q
+Y

Q
+X

Q
-X

Q
-Y

(1, 5)(2, 7)(0, 7)(0, 5)
Q

+Y
Q

-Y
Q

+X
Q

-X

member node

level 2 submesh

level 2 edge at step 2level 1 edge at step 1

level 1 submesh

nonmember node

(4, 4)(2, 4)

(6, 7)(2, 7)

(1, 6)

(1, 5)

(6, 0)

(0, 7)

(0, 0)

(0, 5)

(5, 6)

(7, 7)

-Y+X

+X

+Y-X

(4, 4)

(2, 4) (1, 6) (6, 7) (6, 0)

-Y+X+Y-X +Y-X-X-Y

Ô {|yt�z~j}$°���¢ÅÓ�� º �ZxU��{��.��v�rZ�z~4É_�U�t�a~.�;x_�j� Ï�° � �$}O� ± }�~
xzra�a}e� � {��jq��jqz}�~jr_rZ���F�fÏ � � � ÐnÐc§

��qz}¬~jrHr;�4xUrH�z}¬r;v�Ó�� º {¦�4p.qzr_�l}Ox��t�(�jqz}frtxz}f�F�4�nqz}
p'}Ox_�n}�~ArZvU�nqU}��9}O� ± }�~
xzra�a}e��§A��qz{¦�\{¦�
�artxz} ± ��r ± �j�Z{|xU{|xzy
�nqU}$�R�t}�~.�;yZ} rZv"~n}e�lª«}Op'�n{��Z}��Á�;x����%�Z�z�z~n}e�n�n}O�4r;v"�;s�s\�nqz}
�9}�� ± }O~)xUrH�z}O�O§ � xL�nqz}$}'¿z�;�9ªzs�}*�nqzr � x^{�x Ô {�yZ�z~j}Ã°t�D{��
{¦�hÏÒ�z§ �Zßz� � § � ÑtÐc§A��qz}4xz}e�;~j}O�l�"�9}�� ± }O~"xzra�a}4�nr¬�jqz{¦�"{¦�hÏ � �
� Ð'�U�;x����jq_���({���{¦���n}�s�}Op'�n}O���Z�(�nqz}�~jrHr;�(xzra�a}Z§ � x%pO�Z�n})rZv
� �j{|}t�_��ªU~n{�rZ~j{����*{��"yZ{��Z}Ox*�jr��nqU}4rZxU}(v�~nrt���	�È�
������
��
�;x����jqz}�x�
��J§
Ô rt�z~\É_�U�t�a~.�;x_�j�urZvU�hÑ � ©È�$}e�lqfxz}'� � rZ~j¨ � {|�nq*���Z}O~l�j}'¿

�n}'��� �;x��$� ~jrHr;�
xzra�a}�� �;~j}(�a{��Â��rZ{�x_�"�l� ± �9}O�nq$xU}'� � rZ~j¨H�
� {|�nq¬�t}�~n�n}'¿��n}'�j��587:9$Ï������;Ð���5 ; 99Ï������FÐ���587 =4Ï������FÐ'�Z�;x��
5 ; = Ï������;Ð'§ Ô rt~({|xU�l�j�ZxUp'}t�!5 7:9 Ï������;Ð(p��Zx ± }¬�a} ��xz}O���Z�
5 7:9 Ï������;Ð�� £ Ï�� ���aÐ"!aÏ�� ���aÐ�#$���%�'&(��)*���ZxU�+�-,.�/);¤t§

¢h�"�9}Oxt�j{|rtxz}O�9}e�;~js|{�}�~e�;rtxUp'}���~jrHr;��xzra�a}h�;xU�$v�rt�z~�É_�U�t� �
~.�;x_�.�J�;~j}��a}ep'{¦�a}O�T�"�jqz}^�n�Z�9}�ªz~jrap'}e�a�z~j}�{¦�9~j}Op'�U~j�n{|�t}�s��
�Zªzªzs�{|}e���nrJ}O�tp.q�É_�U�t�a~j�Zx_�O§
Ó�� º {¦�¬}e�n�n}�x_�n{¦�;s�s��½}O� ± }O�z�a}e�Á{|x`�nqz} ± �;~j~n{�}�~¬~j}�yt{�� �

�j}�~.��r;vT�jqz} ~nrt�a�n}O~j�"r;vT�jqz} ªU�;~n�n{¦p'{�ªU�F�j{|xUyf�9}�� ± }O~�xUrH�z}O�O§
0 qU}�x*�4Ó�� º {¦��p'rZx����j~n�Up'�n}e�u�F�Z�z�a~j}O�j�n}O�urZv_v�rt�z~Ap.qz{|s¦�a~j}�x
Ï�0 7:9 �
0
; 9 �
0 7"= �t�ZxU�10
; = ÐA�t� � }Os|sz�t���nqz}(ªU�Z~n}Ox_�(Ï�2¬Ð
rZv4�%�9}�� ± }O~fxzra�a}��;~j}����jrZ~j}O�Á{�x`� ± �;~j~j{|}O~¬~n}OyZ{¦���j}�~f�t�
�nqzr � xJ{�x Ô {|yt�z~n}4Ñz§ � }�~j}�3«ý54 �U}Os��9{¦�a}�x_�j{!�U}e���jqz}�ªU�Z~l�j{�p �
�Us��Z~�ªU~nrap'}e�n��yt~nrt�zªT�H�;xU�Ã�nqz}76 ± {|�(~n}Oªz~j}O�n}�x_�j�"�nqz} ~jrZ�a� �
{�xzy��jp.qz}��9}"���l}e�ÃÏ98 � �Yrt~\� � 8÷~jrZ�a�j{|xzyHÐ � qU}�x*�h�9}�� ± }O~
xUrH�z} �n}�x��z�(�*�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx��9}e�n�j�;yt}4�jr${|�j��ª��;~j}�x_��{�x
�jqz}�~j}O�a�Up'�n{�rZx�ªzqU�t�l}t§
: 7:9 � : ; 9 � : 7"= � : ; = �Z�ZxU�¬�9}e�n�j�;yt}��U}Os��z�
�Z~n}��U�n}O�

� qU}�x`�jqz}��l�HxUp.qz~jrZxU{|Æe�F�n{�rZxÊ�9}e�n�j�;yt}�{��$ªz~jrap'}e�n�n}O�u§ Ô rt~
}�¿z�;�9ªzs�}Z� : 7:9 {�xU�a{¦p��F�j}O� � qU}'�nqU}�~4�$~j}O�a�Up'�n{�rZx��9}O�j�n�ZyZ}
q��Z�)�;~j~n{��Z}e��v�~jrZ� ��p.qz{�s¦�%xzra�a};0 7:9Ä�a�z~j{�xzyJ�nqU}f~j}O�a�Up �
�j{|rtxÊªzqU�t�l}t§ � v��nqz}O~n}��;~j}$�9rt~n} ± �Z~n~j{�}�~.�)�nqU�ZxÁ�R�F�Z{|s¦� ± s�}
~j}�yt{��l�n}O~j��{|x%�jqz}f~jrZ�z�n}�~e���nrZ�9}*~n}OyZ{¦���j}�~.�(p��;x ± }*�9�Zªzª«}O�
rtx_�nr �nqU}4xzra�a}(�9}��9rt~n�f�nr¬�J�;¨t}(~nrHrt�Àv�rZ~"xz} � ± �Z~n~j{|}O~j�O§
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: Arrived from

: Arrived from

: Arrived from

: Arrived from

C
+Y

C
+X

C
-X

C
-Y

: Child on +Y edge

: Child on -Y edge

: Child on +X edge

: Child on -X edge0: X-Y routing

1: Y-X routing

R: Routing scheme to parent

RParent
(P)(GID)

Group Id Message

Ô {�yZ�z~j}¬Ñ<�"o_�j~n�Up'�n�z~j} r;v
� ± �;~j~n{�}�~�~j}�yt{��l�n}O~O§

¢4s|ytrZ~j{��jqz� °¬�z}O�jp'~j{ ± }O���jqz}¬ªz~jrap'}e�a�z~j}hv�rt~4�n}'�l�j{|xUy��zª
�jqz} ± �;~j~j{|}O~"~j}�yZ{¦�l�n}�~ � {|�nqz{�xÃ�jqz} ~nrt�a�n}O~j�O§Aw��Z}O~n�$�9}�� ± }O~
xUrH�z}Z�H�a}�xzrZ�n}e� ± �;=½�t~n�zx��A�nqz}��z{��l�n~j{ ± �a�n}e�J�;s�yZrZ~j{|�nqz�»�;�
�jqz}�ªz~jrap'}O�j��yZ~jrZ�zª�p'~j}O�F�j{|rtx��j{|�9}Z§ � ���j~j�R�t}�~.�l}e�
v�~jrZ� �jqz}
~jrHr;�*�zr � x � �;~.�½�nqz}�Ó�� º �zx_�n{�s��%�9}O� ± }�~fxUrH�z} �UxU�U�
{|�j�n}�s|v��Z� �jqz}�~jrHr;��r;v(�%É_�U�Z�a~.�;x_�e§Ã��qz}��;s�yZrt~n{|�nqU� �nqU}�x
��xU�z���;���9rt�l��v�rZ�z~(p.qz{�s¦�a~n}Ox�xUrH�z}O��r;v\�nqz} �9}�� ± }O~(xzra�a}
�ZxU�Ã�l�nrt~n}e�
�jqz}�> � ©*�_�nqz})ªU�;~j}�x_�e�Z�jqz}h~jrZ�z�n{�xzyf�jp.qz}��9}��jr
�jqz}Ãª��;~j}�x_�O���;xU�7�jqz}Ã�Z�U�a~n}e�n�n}O� rZv�v�rZ�z~$p.qz{|s¦�a~j}�xÁ{�xt�jr^�
± �;~j~n{�}�~�~j}�yZ{¦�l�n}�~�{�x��nqz}�~jrZ�a�j}�~e§

?�?�?�?�?�?�?�?�?�?�?�?�?@?�?A?�?A?�?A?
B-C�D�EGFIH�JLKNMPORQ+S T
JLUWV XYTZD�H�[LJLT
F Ï9�H�<=7�G3«ý\4zÐ
°t§�¢�~jrZ�zx����nqz}$~jr_rZ�hxzra�a}1�H�uªU�;~n�n{|�n{�rZx^�nqz}9�9}O�nq^{�xt�jr
v�rZ�z~�É_�U�t�a~.�;x_�j�O�!5 7:9 � 5 ; 9 � 5 7"= �U�;x�� 5 ; = §

Ñz§ � v��nqU}$�9}O� ± }�~�xzra�a}1=1{��)}eÉt���;s��nr��nqz}9~jrHr;� xzra�a}
�H�T���z�9ª÷�nrÁ���j}�ª � § � �jqz}�~ � {¦�l}t�"�a}'�j}�~j�9{|xz} � qz{¦p.q
É_�U�Z�a~.�;x_��Ï�5¬Ð��jqz}��9}�� ± }O~(xzra�a}7= ± }Os|rtxzyt���jrU§

�U§�©4}��n}O~n�9{�xz}¬�jqz}fs�rap��;s\~nrHrZ�4r;v
�jqz}*É_�U�t�a~j�Zx_� 59�«�ZxU�
�l}��J�nqz}%xU} � ~nrHr;�Ã�t�]�7�ZxU���nqz}%ªU~n}O�_{�rZ���9~nrHr;�Ã�t�
ªU�;~j}�x_��Ï�2¬Ð'§�>)r$�nr��l�n}�ª7°Z§

� §�©4}��n}O~n�9{�xz}$�nqz}$v�rZ�U~)~jrHr;��xzra�a}e�hrZv"�jqz}$v�rZ�z~¬É_�U�t� �
~j�Zx_�j�T�ZxU���a} ��xz}
�nqU}��Å�Z�D�jqz}�v�rt�z~�p.qz{�s¦�a~n}Ox�xzra�a}O��r;v
�nqz}��9}O� ± }�~(xzra�a}7=7�z�;xU� � ~j{��j}�> � ©f��ªU�;~j}�x_�¬Ï�2¬Ð'�
�;xU�%v�rZ�z~�p.qz{�s��z~n}OxL{�xt�jr�� ± �;~j~j{|}O~4~j}�yZ{¦�l�n}�~e§¬oH}'� �jqz}



6 ± {|���jr;8 � � ~jrZ�a�j{|xzyf{�vT�jqz})�$}O� ± }�~�xzra�a} ± }Os|rtxzyt�
�jr 5 7:9	rZ~ 5 ; 9	rZv��nqz}�ªU�Z~n}Ox_�$xzra�a} � r;�nqU}�~ � {��n}Z�
�n}'�(�jqz}�6 ± {|�(�nr9� � 8 ~jrZ�a�j{|xzy�§

?�?�?�?�?�?�?�?�?�?�?�?�?�?A?�?A?�?@?�?
� rZ�n}4�nqU�;��{�x_�n}�~j�9}O�a{¦�F�j}4xzrtxz�9}�� ± }O~�xzra�a}e�"xU}�}O�Ãxzr;�

�;s�s�rHpO�F�j}$�Zx_�L~n}e�lrt�z~jp�}¬v�rt~ �nqz} ± �Z~n~j{|}O~)�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZxT§
� xzs��ø�jqz}Ê�9}�� ± }�~Lxzra�a}O�^�Z~n}Á{�xH�ZrZs��Z}e�ø{�xÞ�nqz}`~jrZ�z�n}�~
�n}'�n�Uª�rtª�}O~j�;�n{�rZxT§ º rZ~j}�rF�Z}O~O�Axzr7{�xt�j}�~ � xUrH�z}�p�rZ�9�f�zxU{ �
p��;�n{�rZx�{���~n}eÉ_�z{|~j}O���a�z~j{|xUy*Ó�� º p�rZxU�l�n~j�Upc�j{|rtxT�a�;xU���nqH�U�
�nqU}¬rF�Z}O~nqz}e�Z�Ãr;v
p'rZx����j~n�Up'�n{�xzyJÓ�� º {¦�(�9{�xz{|�9{�Æ�}e�%p'rZ� �
ªU�Z~n}e�Á�nrL�nqz}�p'rtx_�t}�x_�n{�rZx��;s��jp.qz}O�$}e��§ � xUp�}��L�$}O� ± }�~
xzra�a}�{¦���z}'�n}O~n�9{�xz}O�f�nr ± }(�4~jrHr;�Ar;v«�)�n� ± �n~j}�}t�;{|�A{¦�Axz}O�Z}�~
}'¿z�Z�${�xz}e�*�Zyt�;{�x*�z�z~n{�xzy)�nqU}��j~n}O}(p'rZx����j~n�Up'�n{�rZxT§A��qz}��n~j}�}
{¦���Zs��nr*p�rZxU�l�n~j�Upc�j}O�Jrtxzs��9�zr � x � �;~.�$v�~jrZ� �nqz})~jr_rZ��xzra�a}
�nr½s|}e�Fv�xzra�a}e��§Á��qz}O~n}�v�rZ~j}Z�Axzr½p��ap's�}O�¬}�¿a{��l�*{�x`�jqz}�p�rZx �
�l�n~j�Upc�j}O�÷�n~j}�}t���;xU�÷�jqz}½�Zs|ytrZ~j{��jqz�<}e���.� ± s�{¦�lqz}e�Ã� �Z� �Z~n�
± �Z~n~j{|}O~*�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZxÁ�n~j}�}�p'rtxt�.�;{�xz{�xzy½�Zs|s��nqz}��9}�� �
± }�~�xzra�a}e��§

� 1�� � �-% ���8�T·U¸\¶zöló ò µ

¢4�Ã�a}O�jp'~j{ ± }O�÷}e�;~js|{�}�~e��{|��{¦���Z�j�l�U�$}e���nqU�;��� ± �;~j~n{�}�~
~j}�yZ{¦�l�n}�~JpO�;xÈqUrZs¦���Zx�}Oxt�j{|~j}%�l�HxUp.qU~nrtxz{|Æe�F�j{|rtx`�9}O�j�n�ZyZ}Z§
Ô {|yt�z~j}9���nqzr � �)�nqU}9v�rZ~j�9�;��r;v����n�HxUp.qz~jrZxz{�ÆO�;�n{�rZxL�9}e� �
�j�;yZ}t� � qz{�p.qYp�rZx_�j�Z{|xU���$}e�n�j�;yt}����Hª�}t�(yZ~jrZ�zª´{¦�a}�x_�n{ �U}O~O�
�n{|xzyts|}9�a}e���j{|xU�;�n{�rZxÁ�Z�z�z~n}e�n�O�u�;xU�7�l�J�Zs|s��n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx
�z�;�j�z§ Ô rt~Ã�Ê�tÑ à �tÑ½�9}O�nqT��v�rZ~�}�¿z�;�9ªzs�}Z���Ê�l�HxUp.qz~jr �
xz{�ÆO�;�n{�rZx%�9}O�j�n�ZyZ}¬p�rZxU�n{��l�j�4r;v��F�)�9rt�l���nqz~j}�} ± �_�j}O�O�\ÌÂïé]eï��
Ñ � ± {|���9}e�n�j�;yt}����Hª�})v�rt~��UªÃ�jrfv�rt�z~��$}e�n�j�;yt}����Hª«}O�O� �F� ± {��
yZ~jrZ�Uª¬{��z}�x_�n{ �U}�~�v�rt~��;���9rt�l��Ñ � ßh�a{|¾«}O~n}Oxt�AyZ~jrZ�UªU���H°e� � ± {��
�a}e���j{|xU�;�n{�rZx9�Z�z�z~n}e�n�O�;�;xU�*�F�
�9rt�l� �;� ± {����n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx
�z�;�j�*v�rZ~��nrZ�9}��Z�z�z{��j{|rtxU�;su{�xav�rZ~j�J�F�j{|rtx�{|vA�ZxH�Z§

Message
type Group id. Destination

address
Synchronization

data

2 8 10 4

Ô {|yt�z~j}"� � Ô rZ~j�9�;��r;vz� ± �;~j~n{�}�~��n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx)�9}O�j�n�ZyZ}Z§

��qz}^Ó�� º ~jrZ�a�j{|xzyÊrZv¬�l�HxUp.qz~jrZxU{|Æe�F�n{�rZx÷�9}O�j�n�ZyZ}e�9{��
± �t�l}e�½rtxÊ���$ra�a{ �U}e�7�n{��$ªUs|}½m;ÌéI9]�EzVcÌÂM;E´M;ËnmZ]�Ë�ËnM;WaåÒÌéEHG;�
ÌÂïé]eï��z�¬�9ra�a{!��}O�J�t}�~.�l{�rZxJrZv 8 � �®~jrZ�a�j{|xzy � � ��°e�$�ê§
¢Ç~nrt�a� �
{�xzy�ªU�F�jq7rZv�Ó�� º �$}e�n�j�;yt}O�){¦� }�{|�nqz}O~78 � ��ªU�F�jq � qz}O~n}
�nqU}*�9}O�j�j�;yZ}¬�n~.�R�Z}�s¦�4�Zs|rtxzyY8 � �;¿a{��F�U~.��� �;xU�^�nqz}Ox½�;s�rZxUy
� � �F¿a{¦���_rZ~"� � 8®ª��F�nq � qz}�~j}4{|�"�j~j�R�t}�s¦�"�;s�rZxUy�� � �F¿a{¦� �U~.���
�;x��^�jqz}�xÊ�;s�rZxUy-8 � �;¿H{¦�O§ Ô rZ~ �nqU}$~j}O�z�Upc�j{|rtx½ªzq��Z�n}Z�T{|v��
s�rHpO�;sD�9}�� ± }O~�xUrH�z}){¦��� 7:9ÞrZ~4� ; 9ÞrZv\{|�j��ªU�;~j}�x_�e�t�jqz}�x
8 � � ~jrZ�a�j{|xUy�{¦���U�n}O� � rZ�nqz}O~ � {¦�n}Z�T� � 8 ~nrt�a�n{�xzy�{��f�U�n}O�u§
Ô rt~��nqz}(�a{¦���j~n{ ± �a�j{|rtx*ªUqU�Z�n}Z�I8 � �Y~jrZ�a�j{|xzy){¦�A�U�l}e� � qz}Ox$�
�9}O�j�n�ZyZ}�{����l}Ox_�\�jr4�jqz}(p.qz{|s¦�¬{�x9� 7"9 rt~
�
; 9 � r;�nqU}�~ � {��n}Z�
� � 8Å~jrZ�a�j{|xzy9{¦���U�n}O�u§
©h�z~n{�xzy)�nqU}(~n}e�a�Upc�j{|rtx*ªUqU�Z�n}Z�;~j}O�z�Upc�j{|rtx*�9}O�j�j�;yZ}e�A�;~j}

~j}Op'}O{|�t}O�Lv�~nrt���\�F�¬�9r_���e�Tv�rZ�U~¬{|x�p'rZ�9{�xzy%s�{|xz¨a� v�~jrZ� �nqz}
p.qz{�s��z~n}OxÀxzra�a}O�O�9�;xU�»rZxz}�r;v��jqz}�~j}O�z�Upc�j{|rtxÀ�9}O�j�n�ZyZ}O�
Ïn]eï G_ï����nqz}^s¦�Z�l�Ã�;~j~j{|�H{�xzy½�9}e�n�j�;yt}eÐ*{��Jv�rZ~ � �Z~j�a}e�Ê�jrÁ�nqz}

ª��;~j}�x_�)xUrH�z}Z§9©4�z~j{�xzyÃ�jqz}J�a{¦���j~n{ ± �a�j{|rtx½ªzq��Z�n}Z�T���a{¦���j~n{ �
± �a�n{�rZxÁ�9}O�j�n�ZyZ}*{�� ~j}�ªzs�{¦p��F�j}O�½�F��{|x_�j}�~j�$}e�a{¦�F�n}$�9}�� ± }O~
xUrH�z}O� �;xU�^v�rZ~ � �Z~j�z}O���jrU�T�F� �9rt�l�O�Dv�rt�z~hrt�a�nytrZ{�xzyÃs�{�xz¨a�
�jr9�nqz}¬p.qU{|s¦�a~j}�x�xzra�a}O�O§

� 3 (4¸A·z¸
¹«¶)��·Uölµt¶zöl¹uµ7ó�# � �4%

��qU}¬qz}�{�yZq_�4rZv��9�n~j}�}¬{¦�(�jqz}¬�9rt�l�h�n{|ytxz{ ��p��Zxt��ª��;~.�;� �
}��n}O~Ã{�xY�n}O~n�J��rZv¬p'rZ�9�*�zxz{¦p��F�j{|rtxYª�}O~lv�rt~n�J�ZxUp'}%rZv��ZxH�
�j~n}O} � ± �Z�n}O�Lp'rZ�9�*�zxz{¦p��F�j{|rtxU�O§)��qz}*�nqU}�rZ~j}�� ± }�s�r � �;xU� �
s��HÆ�}e���nqz}�qz}O{|ytq_��rZv��9Ó�� º v�rt~��*p�rZ�9ªzs�}'�n} ± �Z~n~j{�}�~��nqU�;�
rapOp'�z~.� � qU}�x��Zs|s��nqU}hxzra�a}e�"{�x��f�9}O�nqÃ�;~j}4�9}�� ± }O~j��{�xÃ�
yt~nrt�zªT§�¢4p�p�rZ~.�a{�xzy(�nrh�nqU}"�jqz}�rt~n}O���e�jqz}�qU}�{�yZq_��rZvU�4Ó�� º
� {|�nq*×J�9}�� ± }�~\xzra�a}O�\{¦��Ú9ÏÂs|rtytÖT×�Ð'�;�;xU�)�jqH�U�T�jqz}��Z�j�lrap'{ �
�;�n}e�9~nrt�a�n{�xzy¬s¦�F�j}�xUp��*qU�t���;xJ�Uªzª�}O~ ± rZ�zx��Jr;v�Ú9Ï�s�rZy_ÖT×�Ð'§
w"�Z}Ox${�x9�nqU} ± }e����p��Z�n}Z�Z�nqz}4qz}�{�yZq_�"p��ZxzxzrZ� ± }�s�r � }�~A�nq��;x
� s|rty Ö ×�� ± }OpO�;�U�n}��nqU}%rZ�a�jyZrZ{�xzyÊ�a}OyZ~j}�}�r;v)}��Z}O~n�È�$}O� �
± }�~�xzra�a}7{¦���;���9rt�l� � § � }�x�p'}Z�4�nqz}7s�r � }O~ ± rZ�zxU�Çr;v
�jqz}%qz}O{|ytqt�9r;v Ó�� º p��Zx ± }�~n}Oªz~j}O�n}�x_�n}e�`�Z�JØ Ï�s�rZy Ö ×�Ð'�
�ZxU���nqH�U�9�jqz}^�Z�j�nrHp�{��;�n}e���n�HxUp.qz~jrZxz{�ÆO�;�n{�rZxÈs¦�F�j}�xUp��ÈqU�t�
�%�n{��$}�p'rZ�9ªzs�}'¿a{|���LrZv4Õ$ÏÂs|rty Ö ×�Ð'§ÊÏÒoH}O} ��°t°��"v�rt~f�^p�rZ� �
ªUs|}��n}9ªz~jr_rZv��Z� � }�s�s
�Z� p.qU�;~.�Zp'�n}O~n{¦���j{�pO��rZv�Ó�� º �n�Up.q½�t�
�z}O�Z�zs|rap.¨Jv�~j}�}e�arZ��§ Ð

� KWTZERF5TZM ORQ
	 M;Ë�C�� à �YIJ]'VlNÈED]'å�
"MFË��FQ)å�Nz]JNU]'Ì�GRNHåÒQ
��� Q�MlÎ¬Cfg$ÍuK Ì¦V�GZÌ��R]�E7ë�ì ����� s|rty Ö � Ý �Y°/��
\NU]'Ën]
�1�®Ñ��\Î'MFË�V�M;I9]��zMFVcÌéåÒÌ��F]*ÌéEUå ]êG_]�Ë��cï

� � �T·!#.ó�·� ¸ ò ¹ �"!$#�¸&%nõ�¸�¶zö�ó ò

� x®�nqU{��%�n}Op'�n{�rZxT�4�nqz}Áª«}�~nv�rZ~j�9�ZxUp'}7r;vf�nqz}Áªz~jrZª«rt�n}O�
Ó�� º �jp.qz}O�$}L{���}��F�;s��U�;�n}O�Y�ZxU�øp�rZ�9ªU�;~j}O���jr`�nqU}Á��o
�jp.qz}O�$}����l{�xzyJ�l{��f�Us��;�n{�rZxT§

�
1lð ' ö( »õ)%�¸�¶zö�ó ò ! ò #(öl·zó ò  � ò ¶

� xÇrZ�z~��l{��f�zs¦�F�j{|rtxÇ�l�n�U�a�t�(�nqU}L�9}�� ± }O~�xzra�a}e� � }�~j}
ªU{�p.¨t}O��~j�ZxU�art�$s��Ã�ZxU���;s�su�nqz}f�$}O� ± }�~.�(�;~j}¬�Z�j�l�U�$}e���jr
�Z~n~j{��Z}��F��� ± �;~j~j{|}O~��F���jqz}h�j�;�9}(�j{|�9}Z§
��qz}h�l�HxUp.qz~jrZxU{|Æe� �
�j{|rtx9s��;�n}�x�p'��{¦���nqz}(�9rt�l�A{|�9ª«rZ~n�j�;x_�
ª«}�~nv�rZ~j�9�ZxUp'}��9}'�j~n{¦p
rZv ± �Z~n~j{�}�~ �l�HxUp.qz~jrZxU{|Æe�F�n{�rZx�� � qU{�p.q7{��h�jqz}9{|x_�n}O~n�F�Zs\v�~jrZ�
�jqz}9�n{��9} � qz}�x½�nqz} ± �;~j~n{�}�~ �l�HxUp.qU~nrtxz{|Æe�F�j{|rtx^{�� {�xH�Zrt¨Z}O�
�Uxt�j{|s��nqU}J�n{��9} � qz}�x`�Zs|s"�nqz}Ã�$}O� ± }�~*xzra�a}O� �Uxz{¦�lqÁ�jqz}
�z{��l�n~j{ ± �a�n{�rZx�ªzqU�t�l}t§
oa{|xUp�}È�n�_x�p.qz~nrtxz{�ÆO�F�j{|rtx®�9}e�n�j�;yt}O�^�arÇxzr;�LxU}�}O�Å�ZxH�

�U�F�j�+*U{|�j�O�4�jqz}Áp'rZ�9�*�zxz{¦p��F�j{|rtxø�j{|�9}7r;v*���9}O�j�n�ZyZ}L{�x
� rZ~j�9qzrZs�} � ~jrZ�a�j}O�f�n�a���j}��J�
p��Zx ± }��;ªUªz~nrR¿a{��J�F�n}e���jr-,(.
�
/10 ,�2N�½Ï / �^°RÐ 0 , ) � � qz}�~j}�, . {¦�A�jqz}4�l�j�;~n�n�Uª*�j{|�9}t�3,�2){¦�A�jqz}
ªU~nrtªU�;y_�F�n{�rZx^�z}�s¦�R��ª«}�~ qzrtªT�4, )*{��h�nqU}$�R�t}�~.�;yZ}¬�z}�s¦�R���;�
}e�Zp.q%~jrZ�a�j}�~e���ZxU� / {¦�(�jqz}*�z{��l�j�ZxUp'} ± }'� � }�}Ox%�nqU}f�lrt�z~.p'}
�ZxU���a}O�l�n{�xU�F�j{|rtx�xUrH�z}O��{�x��9p'rt�9�f�zxz{¦p��;�n{�rZxT§
��qz} ~jrZ�a� �
{�xzyJ�a}Os��R�t�5, ) �z�F���*�9}�� ± }�~(xUrH�z}¬p��;x ± }¬É_�z{|�n}��a{|¾D}�~j}�x_�
v�~jrZ�®�nq��F���;�\�(xzrtxz�9}�� ± }O~�xzra�a}t§ � x¬� ± �Z~n~j{�}�~��n�HxUp.qz~jr �
xU{|Æe�F�n{�rZx��9}O�j�n�ZyZ}t�Z�jqz} ~nrt�a�n}O~�rZv\�*�$}O� ± }�~(xzra�a})qU�t�"�jr



s�r_rt¨`�zª��nqz}^p�rZx_�n}Ox_� � �Z�z�a~j}O�j�j� ± s�} ± �Z~n~j{�}�~$~n}OyZ{¦���j}�~.�*��� �
{�xzy 3�ý54D�_�9�Z~n¨^ÏÂ�zªD�z�F�j}O�.Ð�{��.�(�;~j~n{��F�;sD�F���nqz}¬p�rZ~j~n}e�lª«rZxU� �
{�xzy ± �;~j~j{|}O~�~j}�yt{��l�n}O~O���Ux��Ã�jqz}�xz}�¿_�4�z}O�l�n{�xU�F�j{|rtx��t�z�a~j}O�j���
�9}�~jyZ}9rZ~�~j}�ªUs|{¦p��;�n}$�nqz}J�9}e�n�j�;yt}Z�T�;x��½{�xav�rt~n� �jqz}Js�rHpO�;s
ªz~jrap'}O�j�nrZ~e�
{�v)xz}Op�}O�j�n�Z~n�t§È¢	~nrt�a�n}O~$~j}Op�rZytxz{|ÆO}O�*{��.�l}Os�v �Z�
�½xzrZxz�9}O� ± }�~9xzra�a} ± �Ê�J�;�jp.qz{�xzy½�nqz}%�a}e���j{|xU�;�n{�rZx÷�Z� �
�a~j}O�j�)r;v"�jqz}J�l�HxUp.qU~nrtxz{|Æe�F�j{|rtx^�9}O�j�n�ZyZ}Z§ � �)�jqz}�xÊ�n{|�9ªzs��
v�rZ~ � �;~.�z�¬�jqz}%�9}O�j�n�ZyZ}��nrÁ�jqz}%ªz~jrZª«}�~9rZ�a�jªz�a�Ãp.qU�Zxzxz}OsÒ§
��qH�U�O�"�jr`�a{��l�n{�xzyt�z{��nq´{��.��p'r_���e� � }%�a}�xUr;�n}��jqz}%~jrZ�a�j{|xzy
�a}Os��R�È�;�Ã�7�$}O� ± }�~�xUrH�z}^�Z� , ) � �;xU���jqU�F�Ã�;�Ã�½xUrZx �
�9}�� ± }O~�xzra�a}¬�Z� , ) � §���qz}¬�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZxÃs¦�F�j}�xUp��Z� ,����r;v��nqU}�ªz~nrtª�r_�l}e�ÃÓ�� º {����jqz}�x�~j}�ªz~j}O�n}�x_�j}O� ± �

, � �®Ñ 0 £ ,(.N� /
0 , 2 �ÇÏ / 
 � Ð 0 , ) � �ÇÏ � �Y°RÐ 0 , ) � ¤��
� qz}O~n} � {¦���nqz}�qU}�{�yZq_�(r;v
Ó�� º §
oH{�xUp'}*xzrZxU�$}O� ± }�~)�Z� � }�s�sA�Z���9}O� ± }�~)xzra�a}O�4ªU�;~n�n{¦p �

{�ªU�F�j}f{�x ± �;~j~n{�}�~4rZª«}�~.�F�n{�rZx�� � {|�nq%�jqz}9��o��j~n}O}Z���nqz}$�l�Hx �
p.qz~jrZxz{�ÆO�;�n{�rZx�s¦�F�j}�xUp��Z�5,��O�ar;v��nqz}*��o��np.qU}��9})pO�;x ± } ~j}�ª �
~j}O�n}�x_�n}e� ± �

,�� �ÇÑ 0 £ ,(.N� /
0 , 2 �ÇÏ / �ø°eÐ 0 , ) � ¤��
��qz})���.�;~n�n�zª9�j{|�9}Z�5, . �H{¦���t�n�n�z�9}O�$�jr ± }*°4áÀ°O�	��

���F�

�;x��7�nqz}�s|{�xz¨7ªz~nrtªU�;y_�F�j{|rtx7�a}Os��R�t� , 2 �A{¦�f�Z�j�n�z�9}O�7�nr ± }
� áú° � ×�

�����Z�9r;�jqz}�~.�9qU�R�t}��artxz} � �z� � ��§ Ô rt~J}'¿z�;� �
ªzs�}Z�A�jqz}���~.�R�½�(�t© � {|�nq 
�� º {¦�*É_�zrZ�n}e�Ê�Z�¬q��R�_{�xzyL�
�l�j�;~n�n�Uª´�n{��$}½r;v¬����

���F� � qz}�~j}O�t���;x � Ó º o 
 � Ñ � {|�nq
º 
 � qU�Z�)�����.�;~n�n�zª%�j{|�9}9r;v�� � ��

��� �|°O���ê§¬��qz}9�l�j�;~n�n�Uª
�n{��9}Z� ,(.e�Z{�xUp's��U�a}e�
�jqz}4�nr;vé� � �;~j}�rF�t}�~jqz}O�t�z�\v�rZ~"�Zs|s�rap��F�j{|xUy
± �a¾D}�~.�O��p�rZªH�H{|xzy��9}O�j�j�;yZ}e�����;xU�7{�xz{|�n{¦�;s�{|ÆO{|xzy^�nqz}�~jrZ�z�n}�~
�;x��÷© º ¢f§���qz{�}�x �|°eÑ �)�;xU�Zs|�HÆ�}e���nqz}%~jrZ�a�j}�~Ã�z}�s¦�R�Êv�rZ~
�F�;~j{|rt�U��~jrZ�z�n{�xzy*�Zs|ytrZ~j{��jqz�J���U�n{|xUy*�f�U§ � �9{�p�~nrtx�yt�;�n}h�Z~ �
~.�R�h�j}Op.qzxUrZs�rZyZ�t§\Ó��Z�n}O�frZxf�nqU�;�
�l�n���a�f�;x��fp'�U~n~j}�x_�����\o �
�n}ep.qzxzrts|rtyZ�Z�Z�nqz}h~nrt�a�n}O~"�a}Os��R�9�F����xzrZxU�$}O� ± }�~�xzra�a}), ) �{¦�$�t�n�n�z�9}O�Ê�nr ± } � á�° � ×�

�
�;§`��qz}�~jrZ�z�n}�~9�a}Os��R�Ê�F�
�7�9}�� ± }�~JxUrH�z}$, ) � � � qz{¦p.q÷{|xUp�s|���a}O�J�n}��t}�~.�;s(���j}�ªU�9rZvrZª«}�~.�F�j{|rtxU�(�a}e�np�~n{ ± }e�%� ± rF�Z}t�a{��h�Z�j�l�z�9}e�Ã�jr ± }*�Z�*áÞßt�
×�

���F§

�*1�� ' ö� Àõ)%l¸�¶aöló ò�� ��µHõ % ¶zµÊ¸ ò ô��øönµH¹uõ4µHµHö�ó ò

0 }Êªz~n}e�l}Ox_���jqz}È�n{|�*�zs¦�F�n{�rZxÞ~j}O�n�zs��.��v�rZ~%� � rY�a{|¾«}O~ �
}�x_�È�n�a���j}�� p�rZx ��yZ�z~.�F�j{|rtxU�7r;v^�tÑ à �tÑ �ZxU�Äß �÷à ß �
�9}O�nqz}O�O§
� � r${��$ª«rZ~n�j�Zx_��ª«}�~nv�rZ~j�J�;xUp�}4�9}'�j~n{¦p��O�a�R�Z}�~.�;yt}
�n~j}�}�qz}O{|ytqt�
�;x��f�n�_x�p.qz~nrtxz{�ÆO�F�j{|rtx¬s¦�F�n}OxUp'�t�;�;~j}"ªz~j}O�n}�x_�j}O�u§
� }O~n}4v�rZ~�}O�tp.q�ªU�;~.�;�9}��n}�~��l}��O�D°O�t�¬�n{|�*�zs��;�n{�rZx�~j�zxU� � }�~j}
}'¿a}ep'�a�j}O�u�H�;xU�$�jqz}4~j}O�n�zs|�j� � }O~n}��jqz}�xÃ�R�t}�~.�;yt}O�u§ � xÃ�$r_���
p��t�l}e���z�$�t}�~j���l�J�;s�su�F�;~j{��ZxUp'} � �Z��r ± �l}O~n�t}O�u§
Ô {|yt�z~j} � �nqzr � �9�jqz}7�R�t}�~.�;yt}��j~n}O}^qz}O{|ytqt��v�rZ~�Ó�� º

�;x��%�nqU}���o^�n~j}�}t§ � rZxz�9}�� ± }O~ xzra�a}O���Z~n}*xzr;�¬p'rt�zx_�n}e�
{�x ± r;�jqYp��Z�n}O�O§ Ô rZ~9�jqz}½��oÈ�n~j}�}t���R�t}�~.�;yZ}Ã�n~j}�}�qz}O{|ytqt�
{�xUp'~j}O�t�l}e�(s|{�xz}e�;~js|� � {��jq��nqz}*yZ~jrZ�zª��l{�Æ�}t§ � r � }��Z}O~O���l{�xUp'}
xzrtxz�9}�� ± }�~ xzra�a}e� qU�R�Z}9�;s��9rt�l�h�jqz}J�n�Z�9}$rF�t}�~jqz}O�t�%�Z�
�9}�� ± }O~4xzra�a}e�����nqz}$p'rt~n~j}O�nª�rtxU�a{�xzyJ�l�HxUp.qU~nrtxz{|Æe�F�j{|rtx�s¦� �
�n}OxUp'� � {|s�s ± }f�j�F�j�z~j�;�n}e� � {|�nq^�n�J�;s�s|}O~(yZ~jrZ�zª��l{�Æ�}¬�t�(}�� �
{¦�a}�x_�9{|x Ô {�yZ�U~n} � § Ô rt~$Ó�� º �
�n{|x�p'}��nqz}�{|x_�j}�~j�$}e�a{¦�F�n}

xUrZxz�9}�� ± }O~"xzra�a}e���;~j}�xzr;��{|xUp�s|���a}O�9{�x$�nqz}�ª��;~j}�x_� � p.qz{�s��
~j}�s¦�F�j{|rtxU�nqz{|ª��t�jqz}����zr*xzrZ��{�x5*U�U}�xUp�}h�jqz}h�n~j}�})qz}�{�yZq_�O§
¢h�
pO�;x ± }*�n}�}Ox�v�~nrt� Ô {�yZ�z~j} � �U�nqz}f�n~j}�}¬qU}�{�yZq_�4r;v�Ó�� º {¦�
�Zs|�9r_����{�xU�a}�ª«}�x��a}�x_�¬r;v��nqz}Jyt~nrt�zª½�n{�Æ�}9}'¿zp'}Oªa��v�rZ~ �t}�~j�
�n�J�;s�s�yZ~jrZ�Uª½�n{|ÆO}O�O§ � xÊ��ß ��à ß � �9}O�nqT���nqz}Jyt~nrt�zª½�n{|ÆO}
pO�;x ± } �9rZ~j}��jqU�;x½°O�tÑ � xzra�a}e��§
¢�s|�nqUrZ�zytqÃxzrZ�(�nqzr � x�{�x
�jqz}4yt~j�ZªzqT� � qU}�x9�nqU}�yZ~jrZ�zªJ�n{|ÆO}�{¦�
{|x�p'~j}O�Z�n}O�$�zª9�jr � � ­ ß
xUrH�z}O�O�U�jqz}��n~j}�}fqz}�{�yZq_��r;v���ß �Jà ß � �9}O�nq^p'rtx_�t}�~jyZ}e�"�jr
¯ �ZxU��ß � v�rZ~hÓ�� º �ZxU���nqz}*��oÃ�n~j}�}t�z~j}O�nª�}epc�n{��Z}Os|�t§ � ��{¦�
r ± �_{�rZ�����nqU�;�4Ó�� º {¦�(�9rZ~j})�jp��Zs�� ± s|})�jqU�;x��nqU}*��oJ�j~n}O}Z§

Ô {�yZ�U~n} � ��¢4�Z}O~j�ZyZ}��j~n}O}�qz}�{�yZq_�e§

Ô {�yZ�z~j} � �"oH�HxUp.qU~nrtxz{|Æe�F�j{|rtxÃs¦�F�n}OxUp'�t§
Ô {�yZ�z~j} � �nqzr � �4�nqz}J�n�_x�p.qz~nrtxz{�ÆO�F�j{|rtx%s��;�n}OxUp'�t� � qz}�~j}

, . �3,�2a� , ) � �t�;x���, ) � �Z~n}(�Z�j�n�z�9}O�*�nr ± }�°���

�
�;� � ×�

�
�;� �×�

���F�T�ZxU�L�t�Ã×�

���F�D~n}e�lª«}Op'�n{��Z}Os|�t§f��qz}9�l�HxUp.qz~jrZxU{|Æe�F�n{�rZx
s¦�F�j}�xUp��Jr;vT�jqz}�Ó�� º �jp.qz}��9}4{¦���l{�yZxU{!��pO�;x_�ns��9s|r � }�~��nq��;x
�jqU�F��r;vD�nqz} ��o9�np.qz}O�9}Z�t�ZxU�9�;y_�;{�x${|�"{¦�"�Zs|�9rt�l��{�xU�a}�ª«}�x �
�z}�x_��rZxÃ�nqz}�yt~nrt�zª��n{|ÆO}Z§
��qz{¦��{����J�Z{|xzs��Ã�a�U}h�jr$�nqz})vÂ�Zp'�



�nq��F�"�jqz}h�n~j}�}4qU}�{�yZq_��rZv�Ó�� º {�� ± rt�zxU�a}e� ± �9s|rty Ö �zÝW�È°
rZx´� � à �`�9}O�nqT§Y��qz}�ª«}�~nv�rZ~j�9�ZxUp'}�{��$ªU~nrF�t}��9}�x_�9{��
�9rZ~j}��l� ± ���.�;x_�n{¦�;s��t���nqz}¬�n{�Æ�}�r;vAxz}�� � rt~n¨�{�xUp�~n}e�Z�n}O�O§ Ô rZ~
{�xU���.�;xUp�}Z�av�rt~(�nqU}¬yZ~jrZ�zª��n{|ÆO}�r;v�°O�tÑ � �_�nqU}fÓ�� º �jp.qz}O�$}
{¦��vÂ�Z�l�n}�~��jqU�;x��jqz}*��o��np.qz}O�9} ± �JvÂ�tpc�jrZ~.��r;v�°t§ � �ZxU�L°t§ ¯
v�rZ~��tÑ à �tÑf�;xU�Ãß ��à ß � �9}e�lqz}e���_~j}O�nª�}epc�n{��Z}Os|�t§���qU}hªz~jr �
ª«rt�n}O�7Ó�� º �np.qU}��9}9{�� p's�}O�Z~ns��%�9rZ~j}$�jp��Zs�� ± s�}¬�nq��;x½�nqz}
��o��np.qU}��9}Z§(ÏÒoa}�} �|°Z°��uv�rt~(�$rt~n}��n{|�*�zs¦�F�n{�rZx�~j}O�n�zs��.�(�l��p.q
�Z��xU}'� � rZ~j¨9�n~.����p �;xU���nqU}�}'¾D}Opc��rZv\~jrZ�a�j}�~��a}Os��R�t§ Ð

� 3 ó ò ¹4%nõ4µHö�ó ò µ
� xJ�jqz{���ªU�Zª�}O~O� � }hªz~jrZª«rt�n}O�J��vÂ�t�����n~j}�} � ± �t�l}e� ± �;~j~n{�}�~

�n�_x�p.qz~nrtxz{�ÆO�F�j{|rtxf�jp.qz}��9}�v�rZ~�Ñ � ©´�9}O�nqz}O�O§A��qz}�ªz~nrtª�r_�l}e�
Ó�� º �jp.qz}��9}�qU�Z�L� � rÞ�a{¦���j{|xzyt�z{¦�lqz{�xzyÞp.qU�;~.�Zp'�n}�~j{¦���j{�pO�
p'rt�9ªU�;~j}O�`�nrÊr;�jqz}�~�p�rZxH�Z}Ox_�n{�rZxU�Zs��jp.qz}��9}e��§ Ô {|~.�l�O���nqz}
�n�_x�p.qz~nrtxz{�ÆO�F�j{|rtx`�j~n}O}^p'rZx����j~n�Up'�n}e� ± �È�nqz}^Ó�� º �l}��n�zª
�;s�yZrt~n{|�nqU�¼ÏÒ�l}O}9oH}epc�j{|rtx½ÑZÐ�{�� �;� �;~j�Z§h��qz}$p�rZ�9ªzs�}'¿a{|����rZv
�n�_x�p.qz~nrtxz{�ÆO�F�j{|rtx�s¦�F�j}�xUp���{¦�)Õ$ÏÂs|rty Ö ×�Ð � qz{|s�}��jqU�F�4rZvA�nqz}
vÂ�Z�l�n}e���"�jp.qz}O�$}�ÏlÌÂïé]Oï��z��of�n~j}�}eÐ�~j}�ª«rZ~n�n}e�¬{�x$�nqz}(s�{��j}�~.�F�j�z~n}
{¦� ± rZ�zxU�z}O� ± }'� � }�}OxÃØ Ï�s�rZy Ù ×�Ð��ZxU��Ú9Ï�×\ÛnÜjÝeÐ'� � qU}�~j}(×%{��
�nqU}Jx_�U� ± }�~�r;v��9}�� ± }�~fxzra�a}O�O§�oH}Op�rZxU�u�T�nqz}�p�rZxU�l�n~j�Up �
�n{�rZx�r;vA�9Ó�� º �;xU���n�_x�p.qz~nrtxz{�ÆO�F�j{|rtx�rZª«}�~.�F�j{|rtxU���ar9xzr;�
{�xt�j}�~nv�}�~j} � {��jq�xUrZxz�9}�� ± }O~(xzra�a}O�O§���qz}¬�n}'�j�zª�rF�Z}�~jqz}e�Z�
r;v�p'rZx����j~n�Up'�n{�xzy*Ó�� º {����Z}O~n�9s�r � §
¢����jqz})�n~j}�} p'~j}O�F�j{|rtx
�n{��9}Z�F�;s�s;�jqz}��9}�� ± }O~�ªz~jrap'}e�n�n}O�D~j�zx �nqU}��n}'�n�Uª¬�;s�yZrZ~j{|�nqz�
�;x���p'rZx����j~n�Up'�T�nqU}��n~j}�}"{|xU�z}�ª«}�xU�a}Ox_�ns�� � {|�nqUrZ�a�A�;xH�h�9}e� �
�j�;yZ})}'¿zp.qU�ZxzyZ}e� ± }�� � }O}�x��nqz}O� rt~ ± }�� � }O}�x�xzrZxU�$}O� ± }�~
xzra�a}e��§
©h�z~n{�xzy9� ± �;~j~n{�}�~��l�HxUp.qU~nrtxz{|Æe�F�j{|rtxT�Z�jqz} �l�HxUp.qz~jr �
xz{�ÆO�;�n{�rZxJ�9}O�j�n�ZyZ}e�
ªU�Z�j�
�jqz~jrZ�zytq9�nqz}hxzrZxz�9}O� ± }�~�xzra�a}O�
� {|�nqzrt�a��{|x_�j}�~nv�}�~j}�xUp�})~j}O�n�zs|�n{�xzy9{|x�xz}OyZs�{|yt{ ± s|}��a}Os��R�t§
0 }fqU�R�t}f�l{��f�Us��;�n}O�L�;xU�%}O�F�;s��U�F�j}O���nqU}*ª«}�~nv�rZ~j�J�;xUp�}

r;v��nqz})ªz~jrZª«rt�n}O���jp.qz}��9}t§C
A}O~lv�rt~n�J�ZxUp'}�}�¾«}epc��r;v��F�Z~n{�rZ�U�
ªU�Z~j�Z�$}��n}O~j���l��p.q®�Z�Ã�n~j}�}7qz}O{|ytqt�%�;x��®�n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx
s¦�F�n}OxUp'� � �Z� �l�n�U�z{|}e�u§$¢hp�p�rZ~.�a{|xUyÃ�jrÃ�jqz}J�l{��f�zs¦�F�j{|rtxL~j} �
�n�zs��.����p'rt�$ª��;~j}O�L�nr��nqU}���o½�jp.qz}O�$}t�T�jqz}�Ó�� º �jp.qz}O�$}
~j}O�a�Up�}O���n�HxUp.qz~jrZxz{�ÆO�;�n{�rZx^s¦�F�j}�xUp�� ± � � �Hâ	�;xU� ¯ �Hâ v�rZ~
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