
���������
	 ���� ������������������������������
� �!�"
�#�$��%�&��'	
�'( �)(�	$��*�������+,�'�.-�� ��* /1032��4�


�5�'"6� ��&����7�	�� 8)092��4�:�#����%�&��'	��'(
�����;��"<&�������	

=?>1@)ACBEDGFIH�J KL>1ML>ON�PRQISTQOUIVWU
XZY\[^]E_a`4b1cade_afhgi`�jk[l_acamon�pq_rXZY\[^]E_s`4bscade_sftgi`�jk[l_1cumon pE_
vwmoxzy�Y\p|{}xz]�~,` bO�)�o`^�^Y;��{�d��4mT� vwmoxzy�Y\p|{}xz]�~�`4bs�)�o`^�^Y���{�d�� mT�
��x�mon�{}]�`�mR�o�)�����4���o� ��x�mon�{}]�`�mR�^�)�����4���o�

�����|�|�����E�w���w� ���w¡ ��¡R¢4��£W¢ �¤�E�\���R¢ ���¤�W¢�£W¢ �¤��¥^¦#§�¨a�<©ª§^¦W§^«��z�¤� ����£W����¢��q�;£ ��¥��
���|��«l¨¬��¢ ¯®W¢ ¦ �q°±�|°¯¦T�¤�¯¢��¤�z²G¢4�4³��Z�¯¢k�G�z�q�E® ������¢4��«��z²G¢ �w�±´ µ����z�Z§^®¯�|¡�®W�Z�¤��¦W¢·¶Z�4¸^¢
¶;���|�¹�,¨º��¢ ¯®¯¢�¦W�E°!��¢��|§�«�®W�¤��§�¦L§�¨i»�µª���z�E³¼�w�W¢��E§���¢�§�¨a�¤�¯¢±´�³zµ�½T©¿¾wÀ�Á�ÂÃ�Ä©ª�
¡�«�¢�©6¢ ¦o�|���|��§^¦<�q§^¦ �¤���|�¤��§�¨���¡ ¡ ��§ ÅW��©6���|¢ «�°6ÆTÇÉÈ�È�ÈÊ�|����¦ �¤���|�|§��\����¦ £6§T�G�G®¯¡���¢ ����¦
����¢4��¦W§��Z«z����¥�¢4���¤�¯��¦L´�³zË�©±©<Ì\³)�w�W¢·�G���\�G® �z�����)����©6¢ £±���)�ª©6��ÅW�Ä©,®�©Í�¤® ¦ ��¦¯¥
����¦W¥�¢±§�¨�´4È�È�ÀÏÎk²�Ç1§���¢ ¯®W��¸���«�¢ ¦T�|«�°�Ç1�#�G«z§¯�\Ð'�����|¢6§�¨wµ�È�È�ÀÑÎk²�³,�w� ���·®W¡ ¡R¢4�
¸ ��«�®W¢¹°W��¢ «�£W�6��©<��¦ ��©ª®�©Ò¨¬�\¢ T®W¢ ¦ �E°���¦ �E��¢�©6¢ ¦T�ª§�¨�È¯³ÉÈ^µ�»�Îk²�³$�w�W¢L�|°¯�|�|¢�©
¢4ÅW�W�������¤���6�|§��|��«s«����Ó¢�¦W�E°?§�¨w´ÕÔ<�G«�§T�\Ð?¡R¢4�q�z§¯£W�E³

Ö�×�Ø?ÙÏÚ�Û�Ü�Ý¹Ø?Ö^Ú�×
ÞopÓYqß�àoYqmTá�~;{�~�m�]Ó�oYq{�x�â\Y\p|{l� p�Yiã)x��oY\d�~�à¯{}YE�·á�`�j�[¯`�moY\m�]Ó{Ix�m·á�`�jkjÊàomox�á\�4]�x�` m·{�~^{�ä

]�Yqj�{\_#å��oYq~¹� p�Y,bCp�YEß�àTY\m�]�d�~¹� [o[od�xzYE�Lxzmæ{�x�n mT� duj�`^�^àod��Õ]�x�` m çÕ�^Yqjk`^�^àTd��4]�x�` m'�4mT�
è dz]�Yqpa]�àTmoxzmTnÊá�x�p|á�àoxz]Ó{q_aé±`�{}]u`4b ]Ó�oYq{�Y)]Ó��{}ê^{up�YEß�àTxzpÓY)�ox�n ��bCpÓYqß�àoYqmTá�~Êp�YE{}`�dzà^]Óxz`�m,� {
ã�Y\d�dO��{w�ox�n �ÃëT�4mT�oã)x���]Ó�R_�ì�xÉ]Ó�#]Ó�oYk���^y Yqm�]w`4bsbCpÓYqß�àoYqmTá�~!�4n�xzd�YÊá\` j�j·àTmox�áq�Õ]Óxz`�m
{�~�{}]�Yqj�{u{�àTá|�,� {i{}[opÓYq����{}[WYqá�]�pÓàojhíIîwï·ð {q��bCp�YEß�àTY\mTá\~�äñ�o`�[o[¯YE��{}~^{}]�Yqj�{u�4mT�,�oxzn�xÉä
]Ó� dWá\Y\d�dzàTd�� pa]�YqdzYq[o�o`�moYq{q���oY\j��4mT�T{a` m,{�ã)xz]Óá|�ox�monÊ{�[WY\Yq�,`4b bCp�YEß�àoY\mTá\~k{�~�m�]��oYE{}x�â\YqpÓ{
�T�Gy�Y�{�xzn�mox è á\� m�]Ódz~ªxzmTá\p�YE� {�Yq��_

�òm�á\` m�y Yqm�]�x�` mT� d�{�~�m�]Ó�oYq{�x�â\Y\p|{ÊëT� {�Yq��` m�[o�T� {�Y�äñd�`�á|ê�Yq�'d�`�` [T{±óºôuílíuð {¤õ|�a]��oYqp�Y
Y�ö^x�{�]|{a�4m�x�mo�oYqp�Yqm�]u]�p|� �^Y\äe` ÷,ë¯Y\]�ãiYqY\m�bCpÓYqß�àoY\m¯á�~·pÓYq{�` d�à^]Óxz`�mk� mT��{}ã)xz]Óá|�Txzmon�{�[WY\Yq�
ø ��ùñ_1úwY\mTá\Y �oôiílíÃ]�~�[WY�á�x�pÓá\àoxÉ]|{��4pÓYwx�dzdzäñ{�àoxz]�YE�,bC`�p�� [o[od�x�áq�Õ]�x�` m¯{ix�m,bCpÓYqß�àoYqmTá�~,� n x�dzY
{�~�{}]�Yqj�{\�oã)�TY\pÓY;ë¯` ]��!�ox�n �±pÓYq{�` d�à^]�x�` m!�4m¯�6�Txzn��±{�ã)xz]Óá|�ox�mon,{�[¯YqYq�o{Z�4pÓY�pÓYqß�àox�pÓYq��_
û�~6á\` m�]�p|� {}]q�T�oxzpÓYqá�]Z�^x�n xz]Ó�4dRbCp�YEß�àTY\mTá\~<{�~�m�]Ó�oYq{�x�â\Y\p|{;ó¬X�X�Þ1ü�ð {¤õ)pÓY\[Tp�YE{}Yqm�]¼� m#�4[^ä
[opÓ`���á|�ªã)�oYqp�Y�]��TY;p�YE{}`�dzà^]Óxz`�m6x�{�x�mT�^Y\[WY\m¯�^Y\m�]w` bl]��TY�{}ã)xz]Óá|�ox�mon�{�[¯YqYq��_

å��oY)j�`�{}]u� �oyG� mTá�YE�,g�éÃý�üÊëT� {�Yq�kXZX�Þsü ð {apÓY\[W` p�]�Yq�kx�mk]��oY¼d�xz]�Y\p|�Õ]ÓàopÓY�YqmT�4ëTdzY
�±j��Õö^x�j·àojþ]�àomTxzmonÃpÓ� mon Y�` b�ào[L]Ó`#ÿ�����é!úwâ ø �Gùe_#ü�àTá|�æ�±�Txzn��'` [WY\p|�Õ]�x�mon±bCpÓY�ä
ß�àoY\m¯á�~!�T��{wëWY\Yqm?� á|�TxzYqy Yq�#ë�~#�ª�ox�n �od�~![T�4p|�4d�d�Y\dIá\xzp|á�àTxÉ]�d��G~�` à^]E_��òm?á�`�m�]�p|� {}]¼]�`
]��TYq{�Y�Y\ö�]�pÓY\j�Y\d�~,�ox�n �^äò{�[¯YqYq�6xzj�[od�Y\j�Y\m�]|�Õ]�x�` m¯{\��]Ó�oY�` ë���YEá¤]�x�y Y�` bI` àTp��oYq{�xzn�m6ã�� {
p|�Õ]��TY\p)]Ó`�jkx�mox�j�xzâqxzmon,]��oYk�^Y\y�x�á�Y�á�`�àom�]w�4mT�<]Ó�oY·á|�ox�[#�4pÓYq���E_�î¼[T� p}])bCpÓ` j9j�xzmoxzä
j�xzâqxzmTn�xzj�[od�Y\j�Yqm�]|�Õ]Óxz`�m�á\`�{}]Ó{q���;y�Y\pÓ~·á�`�j�[T� á�]ad��G~�` à^]u{��o` àTd����4d�{�`;ë¯Yw�4]}]ÓpÓ��á¤]�x�y Y
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bCpÓ` j ]��oY¼[W` x�m�]u`4b�y�x�Y\ãÏ`4b b¬�4ëTp�x�á\�4]�x�mon;ã)xÉ]Ó�ª��y Yqp�~k� �^yÕ� mTá�YE�ªg�éÃý�üÊ` pu[W`�{Ó{�xzëod�~
/ � îZ{�[opÓ`�á\Yq{Ó{�ã)�oY\pÓY�]��oY;~�x�Y\d��ªx�{¼á\` pÓp�YE{}[W` mT�oxzmon�dz~�d�`ÕãiYqpq_

Ø1032 Û$Û547698;:<:ÃÙ�Ú18ÏÝ10
é±`�{�]1XZX�Þsü ð {s� p�Yuxzj�[od�Y\j�Y\m�]ÓYq��à¯{}x�monZ� m·�4p|á|�oxz]�YEá¤]�àTp�Y��^Y\y�Y\d�` [WYq�;ë�~;å�xzYqp�mTY\~

Y�]��4de_ ø = ùe_¼å��ox�{w� [o[opÓ`���á|�6Y\ö�[Tdz`�xÉ]|{)]��TY·j�`^�^àod�`6�?>
`Õy Y\p�@T`Õã)x�monk[op�`�[¯Yqp}]�~6`4ba�4m
ï)äñëoxz],� á\á\àoj·àTd��4]�` pk]Ó`?n�Y\moYqpÓ�4]�Y6]��oY#��A äñ[WY\pÓxz`^�^x�áª[T�T� {�Y<� p�n�àoj�Y\m�]�`4bw]Ó�oY!{}x�moY
ã��Gy Y _ÏXZàop�x�monLYq��á|�Ñá\dz`^á|ê�á\~^á�d�Y ���¹á\` mT{}]Ó� m�]�[T�T� {�Y±xzmTá\p�Yqj�Y\m�]�xzmÑbC` pÓj5` b��4m
Y�ö�]ÓY\pÓmT�4d�dz~±�4[T[odzx�Yq�?�^x�n xz]Ó�4d1á�`�m�]�pÓ` dlã�` p|�CBED�x�{�� �T�^Yq�#]�`,]Ó�oY·[Tp�Yqy�x�` à¯{wá�`�m�]�Y\m�]
`4b�]��TY![o�T� {�Y!� áqá�àojÊàod��4]�`�p�{�àTá|��]��T�4]FD�óHGJI �ÕõLKMBED5IND�óHGIõ|_�å��oY!` à^]Ó[oà^]
bCpÓYqß�àoY\m¯á�~,` bI]Ó�oY�XZX�Þsü<x�{�]Ó�oY\pÓY�bC`�p�Y�n�xzy�Y\mªë�~

OQP�RTS K OQUWVYX BED� > ó}�Gõ
å��oY)x�mTá�pÓY\j�Yqm�]|�4do[T�T� {�Y)yÕ�4d�àoYZBED�áq�4m�p|�4mon�YibCpÓ` jh��]�`Ê�[>]\^�E_ugi` m¯{}YEß�àTY\m�]�d�~ �

]��TY�bCp�YEß�àoY\mTá\~ÃpÓYq{�` d�à^]�x�` m¹x�{��^Y�]ÓY\pÓj�xzmoYE�LY�öoá�d�àT{�xzy�Y\d�~#ë�~#]Ó�oY,m�àoj·ëWY\pÊït`4b)ëoxz]Ó{
àT{�Yq�;x�m�]Ó�oY�[o�T� {�Yi��á\á\àoj·àod��Õ]Ó` pE_R�òm·���o�^xz]�x�` mR�4�wmoY\ã'bCpÓYqß�àoYqmTá�~�x�{lpÓYq���^x�dz~;{�~�m�]Ó�oY�ä
{�xzâqYq�,ë�~,� dÉ]ÓY\pÓxzmonÊ]��TY�[T�T� {�YZx�mTá\p�YqjkYqm�]�BEDZ_så���àT{\�o�kX�XZÞsüªj��G~�]ÓàomoY�ëWY�]�ã�Y\Y\m
�4m�~�]�ãi`LbCpÓYqß�àoYqmTá�x�Yq{�ã)xz]��TxzmÏ]Ó�oYÃ�^àop|�Õ]Óxz`�mÏ`4b�` moY!pÓY�bCYqp�YqmTá�Y#á\dz`^á|ê�[WY\pÓx�`��R_��ñ]
x�{·]Ó�oY\pÓY�bC`�p�Y6ãiYqdzd){�àoxz]�Yq��bC` p�� [o[od�x�áq�Õ]�x�` m¯{·ã)�ox�á|���oY\j��4mT��y Yqp�~L�ox�n �Ï{}ã)xz]Óá|�Txzmon
{�[¯YqYq�o{q_

ÞOxzm¯�4d�dz~��lxz]·{}�o`�àod��?ëWY�j�Y\m�]�x�` mTYq�?]��T�4];]��oY,X�X�Þ1üæ�4[o[opÓ`���á|�Ãmo` ];` mod�~Ã` ÷WYqpÓ{
�^x�p�YEá¤]Ê�oxzn�xÉ]|�4dsbCpÓYqß�àoYqmTá�~¹á�` m�]Óp�`�daëoà^]Ê� d�{�`#�4mLYEß�à¯�4d�dz~¹{�]ÓpÓ� xzn���]�äºbC`�p�ã��4p|�#ã��G~#` b
á�`�m�]�pÓ` d�dzx�monL]��TYÃ[o�T��{}Y�_ îr[o�¯� {�YÃ{}�TxÉbÄ]<x�{6p�YE� �^x�d�~�� áqá�`�jk[Tdzx�{}�TYq�Ïë�~Ñ���o�^x�mon��
m�àoj�Y\pÓx�áq�4d�` ÷ {�Y�]�]�`�]Ó�oY;` ào]�[oà^]¼` bl]Ó�oY�� áqá�àojÊàod��4]�`�pq_

6%_N6)Ø<2a` :<2±Ùb4�ÚæÙb`c8�× ÝJ2
å��oYª{�[¯YEá¤]�p|�4ds[Tàop�xz]�~Ã` b¼�!XZX�Þsü¹x�{·dzx�j�xÉ]ÓYq�Lë�~#]Ó�op�YqY�Y\pÓp�`�p�{}`�àop|á�Yq{ed;[o�T��{}Y

]�pÓàomTáq�Õ]Óxz`�m#Y\pÓp�`�pÓ{q� è moxz]�Y�ãi`�pÓ�#dzYqmon4]Ó�ÃY�÷ Yqá�]Ó{��4m¯�Ãá�`�j�[oà^]Ó�4]�x�` mT� dIpÓ` àTmT�^x�monªYqp}ä
pÓ` p|{\_!gi` j�[oà^]|�Õ]�x�` m¯�4daYqp�pÓ` p|{;á\� m¹ëWYª�Gy�` x��^Yq�¹ë�~Ãn�Y\moYqpÓ�4]�x�mon±]��oY6{}x�moY�bCàom¯á¤]�x�` m
y�x��<�,d�`�` ê�äñào[!]Ó� ëod�Y ��xe_ Y�_z�l�6�¼ý�éL_�ôa�T��{}Y·]�pÓàomTá\�4]�x�` m#Yqp�pÓ` p|{wáq�4m?ë¯Ykj�xzmox�j�xzâqYq�
ë�~6ào]�x�dzx�â\x�monª� dzdIëoxÉ]|{¼` bO]Ó�oY·[T�T� {�Y�� áqá�àojÊàod��4]�`�p¼� {w���o�^pÓYq{Ó{)ëoxz]Ó{¼bC` p)]Ó�oY·d�`�` ê�äeàT[
]Ó� ëod�Y _1ú¼`Õã�Y\y Yqpq�q]��Tx�{s{}]�p|�4x�n ��]}äebC` pÓã��4p|�Z� [o[opÓ`�� á|�·p�YEß�àTxzpÓYq{I�4m·Yqmo` pÓj�` àT{Ij�Y\j�` pÓ~
á\� [T� á\xÉ]�~6óCY _ nT_1ÿ�� / ëTxÉ]ibC` p = �����o�^pÓYq{Ó{1ëoxz]Ó{u� mT�<�E��ëoxz]i� jk[Tdzxz]�àT�oY¼p�YE{}`�dzào]�x�` mWõ¤_Oî
j�` pÓY;[op|�4n j��4]�x�á�� [o[opÓ`���á|�ªx�{)]�`�ê�Y\Yq[6]Ó�oY�[o�¯� {�Y�]�pÓàomTá\�4]�x�` m±Y\pÓpÓ` p){}j�� dzd�Y\p)]Ó�T�4m
]��TY�ß�à¯�4m�]�x�âq�4]�x�` m<Y\pÓp�`�pq_O�òm±` àop)x�j�[odzYqj�Y\m�]Ó�4]�x�` mR�oã�Y;�T�Gy�Y�á|�o`�{}Yqm?�G�ÊëoxÉ]w� j�[odzxzä
]�à¯�^Y�p�YE{}`�dzào]�x�` mÃ� mT���qÿ6ëTxÉ]�[o�¯� {�YÊpÓYq{�` d�à^]�x�` ml_Êå��ox�{�~�xzYqd��o{;�<ã�` p|{�]�á\��{}Y�[o�T��{}Y
]�pÓàomTáq�Õ]Óxz`�m6Yqp�pÓ` p�`4bs�o_ =gf íIü^û�ð {\��`�p¼�Êj�`�p�Y�pÓY\d�Y\yÕ�4m�])p�j�{�Yqp�pÓ` p�`4bs�o_��eh�íIü^û�ð {\��pÓY�ä
{�[¯YEá¤]�x�y Yqdz~�_iå��oYÊ�4j�[od�xÉ]ÓàT�^Y�` bI]Ó�oY�ã�` p|{�]wáq� {�Y�{�[oàopÓx�` àT{�bCpÓYqß�àoYqmTá�~6x�{¼dzx�j�xÉ]ÓYq�±ë�~
��\��ji ø ÿ4ùñ_·å��oYk]�pÓàomTáq�Õ]�x�` m?`4ba]Ó�oY�[o�T��{}YÊ]�`¹�\ÿ<ëoxz]�pÓYq�oàTá�YE{w]Ó�oYkjkYqj�` pÓ~#{}x�â\YÊ]�`
� f �6ê�ëTxÉ]E_#cay Yqm¹]��o`�àon �'{�xzn�mox è á\�4m�]Ódz~¹{}j��4d�d�Y\p;]Ó�T�4mL]Ó�oY,` pÓx�n x�mT�4daÿ�� / ëoxz]q�O]��ox�{
m�àoj·ëWY\pkx�{k{}]�x�d�di]Ó`�`Ãd��4pÓn Y�]Ó`?YqmT�4ëod�Y6� m�� p�YE�!Ylk,á�x�Y\m�]�xzj�[od�Y\j�Yqm�]|�Õ]Óxz`�mæã)xÉ]Ó���
j�xzmTxzjÊàoj �o�4]Ó�¹� áqá�Yq{Ó{Ê]�x�j�Y _Ïûi~�jkYE�4mT{k` b��?mo`Õy Yqd�á\` jÊëoxzm¯�Õ]�x�` m�`4b��^xÉ÷ Y\pÓY\m�]
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j�Y\j�` pÓ~,á�`�j�[op�YE{�{�x�` m�]ÓYqá|�omox�ß�àoYq{�{�àTá|�6��{�Y�ö^[od�` xz]�x�mon·]Ó�oY;ß�àT�4p�]�Yqp�ã��Gy YZ{}~�j�j�Y�ä
]�pÓ~Ã` bi]Ó�oYª{�xzmTY�bCàomTá¤]Óxz`�mR�s{}àTëW�^x�y�x��oxzmon±]Ó�oY,j�Y\j�`�p�~#x�m�]�`#á\`��4p|{�Y�� mT� è moY,pÓYq{�`4ä
d�à^]�x�` m�{�Yqá�]�x�` mT{k�4m¯�'àT{�xzmonÃxzmTá\p�Yqj�Y\m�]Ó� d��o�4]Ó�#{}]�`�pÓ� n Y���óº{}YqY,]Ó�oYªëod�`^á|ê'�^x�� n p|�4j
x�mÏÞOx�nT_ = õ¤�uã�Y±á\` àod���p�YE�^àTá�Y<]Ó�oY!�4j�` àom�]�`4b��^x�n xz]Ó�4d¼{}]�`�pÓ� n Y6bCp�`�j � f �#ê�ëoxz]�]�`
�4[T[op�`Gö^x�j��Õ]�Yqdz~Ã�o_ �6ê�ëoxz]q_ªå��Tx�{;pÓYq�oàTá¤]Óxz`�m¹x�mLj�Y\j�` pÓ~Ãá\� [T� á\xÉ]�~Ã�T� {�]Ó`!ë¯Y�[T� x��
bC` p;ë�~¹�6j�`�p�Y�á�`�j�[odzY\ö¹á\` j�[oà^]|�Õ]�x�` m¯�4ds[opÓ`^á�Yq�oàop�Y�ã)�ox�á|�¹p�YEß�àTxzpÓYq{�]Ó�op�YqY,� �o�oxÉä
]�x�` m¯�4d^� �o�oY\p|{\_OÞoàop�]��oYqp�j�`�p�Y��4{}x�mTá�Yi]��TY�� dzn�` pÓxÉ]Ó�oj
n YqmoY\p|�Õ]ÓYq{l]��oY){�xzmTY�{Ó�4j�[od�Yq{Oë�~
� �T�^xzmTn�j�Yqjk`�p�~·Y\m�]�pÓxzYE{ObCp�`�j
]�ã�`�x�mT�^Yq[¯YqmT�^Yqm�]ad�`�` ê�äñào[·]|�4ëod�Yq{q�4]Ó�oY�]�` ]Ó� d^p�`�àomT��ä
x�mon6Yqp�pÓ` p�x�mTá�pÓYq��{}YE{wë�~#ÿ¯��mª��xº_ Y _���]Ó�oYk]�`4]|�4dsß�àT�4m�]ÓxzâE�Õ]�x�` m?mo` x�{�YÊ[W`ÕãiYqp��o` àoëod�Yq{q_
å��oY�{�[¯YEá¤]ÓpÓ� dW[Tàop�xz]�~ª` bl]Ó�oY;p�YE{}àTdÉ]Óxzmon�{�xzmTYZbCàTmTá¤]Óxz`�m<x�{�]���àT{w�^` j�x�mT�Õ]ÓYq�6ë�~ è moxz]�Y
ã�` p|�Ãd�Y\mon ]��LY�÷ Yqá�]Ó{q_<ü�x�mTá\Y�]��oYª{�x�moY�yÕ�4d�àoYq{�� p�Y�pÓY\[opÓYq{�Y\m�]ÓYq�?ë�~�� ��j��4n�moxÉ]ÓàT�^Y
ëoxz]Ó{�� mT��`�moY±{}x�n m�ëoxÉ]E�u]Ó�oY!�Gy YqpÓ� n Y�]Ó`4]Ó� d)mo` x�{�Y6[W`ÕãiYqpkáq�4momT`4]�ë¯Y±d�`ÕãiYqp·]Ó�T�4m
ä�nGÿ��TûZ_T�ñbaãiY�x�mTá\dzàT�oY·[o�T��{}Y�]�pÓàomTá\�4]�x�` m±Y�÷ Yqá�]Ó{q�W]��ox�{¼yÕ�4d�àoYk{}d�xzn���]�d�~ªx�mTá�pÓYq��{}YE{�]�`
ä�n = _ ÿ��TûZ_Õ�)YEá\� dzd^]Ó�T�Õ]s]Ó�oY¼á�`�p�pÓYq{�[W` mT�^x�mon;ü^ïw�Ïx�{ = �oû'd�`ÕãiYqp1]��T� mÊ]Ó�oY)j��4n�moxÉ]ÓàT�^Y
`4bu]��oYk]�` ]Ó� dOmT` x�{}Yk[¯`Õã�Y\p�ëWYqá\� àT{�Y·]Ó�oY�{}x�m�àT{}`�x��T�4dO` à^]Ó[oà^]q�lë¯Yqxzmon±mo`�p�j�� dzx�â\YE�±]�`
àomoxz]�~6� j�[odzxz]�à¯�^Y �o[W`�{Ó{�Yq{Ó{}YE{�� m6YEß�àoxzyÕ� dzYqm�]¼[W`Õã�Y\p�`4bOä = �oû�_

å��oY�]Ó�oY\`�p�Y\]�x�á\� du{}~^{}]�Yqjþ[WY\p�bC` pÓj��4mTá\Y��T� {;ëWY\Yqm�á�`�m è pÓj�Yq�¹ë�~¹�!ëWY\�¯�Gy�x�` p|�4d
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[o�T��{}Y¹]Óp�àom¯á\�Õ]Óxz`�m�Y\pÓp�`�pÓ{q_ ÞIx�nT_��'{}�T`Õã¼{<]��oYæ{�xzjÊàod��Õ]�YE��` à^]Ó[oà^]Ã{�[¯YEá¤]�pÓàoj bC` p
OQP�RTS � K o iiqpqr o OQUWVYX ���?áq� {�Yªã)�ox�á|��`�mod�~'n Y\mTY\p|�Õ]�YE{·�¯�4pÓjk`�mox�á\{q�sã)�oxzd�Y!ÞOxzn¯_ �Ã�^x�{}ä
[od��G~^{�]��oY·` à^]Ó[oà^]�{�[WYqá¤]Óp�àTj3bC`�p OQP�ReSHs K o�tiqpqr o OgUWVYX �¯�ª{}xz]�àT�4]�x�` m!ã)�ox�á|�!�4d�{}`�n�xzy�Yq{
pÓx�{�Ys]�`�{}[Tàop�x�` à¯{�bCpÓYqß�àoY\m¯á�x�Yq{q_IåI`Z� á|�TxzYqy Yaá�`��oY\pÓY\m�]I{Ó�4j�[od�x�monZ� mT��]���àT{O�Gy `�x���ã)x�m^ä
�^`Õã)x�mon;Y�÷ Yqá�]Ó{q�4]Ó�oY)]�ã�`�{}[WYqá�]�p|���T�Gy Y)ëWY\Yqm,á�` j�[oào]�Yq��y�x��;��ÿ�� f h�[¯`�xzm�]iÞ1Þ1å�_ �òm
]��TY è pÓ{}]�Y\öo�4j�[od�Y �W]��oYk]Ó`4]Ó� d1�T�4pÓj�` mox�á�[W`ÕãiYqp�� j�` àom�]�YE�!]Ó`ªä�nQuo_ h��oû$ã)�Txzd�Yk]��oY
{�Yqá�`�mT��áq� {�Yu~�xzYqd��oYq�·�w]�` ]Ó� d�mo`�x�{�Yu[TdzàT{O�T� p�j�`�mox�áu[¯`Õã�Y\pO`4bTä�n = _ � �oû��\pÓYq{�[WYqá¤]Óxzy�Y\d�~ _

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
−120

−100

−80

−60

−40

−20

0

Normalized Frequency f/fclk

P
ow

er
 [d

B
]

Harmonics for fout=64/4096*fclk

THD=72.6dB
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Spurious Frequencies for fout=63/4096*fclk

SNR+THD=70.8dB

ÞOxzn�àopÓY��*duü^ïw�!I�å)úZX
xzbl]��TY;` à^]Ó[oà^]�bCp�YEß�àoY\mTá\~,x�{)�ÊmT` m^äñxzm�]ÓY\n YqpubCp|� á�]�x�` m<`4bI]��oY
á�d�`^á|ê�bCpÓYqß�àoY\m¯á�~ _
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å��oY�ëod�`^á|ê6�^x��4n�pÓ� jÍ`4b1]��TY�Y\m�]�x�pÓY�{}~^{}]�Y\j x�{w{}�o`Õã)m±x�m#ÞOxzn¯_ = _iåI`,p�YE�^àTá\Y�]��oY

m�àoj·ëWY\p)` bI`�à^]�[oào]�[TxzmT{q�^]Ó�oY = �·ëoxÉ]w�oxzn�xÉ]|�4dWbCp�YEß�àoY\mTá\~ªá�`�m�]�pÓ` d ãi`�pÓ�ªx�{�d�`����^Yq�6xzm
]�ã�`�{}]�Yq[T{�`4b��ehkëoxz]¼Yq��á|�R_
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ëW` àomT�oYq�Êë�~���� �%�·ó � s õ s ��\�� t �Õ` ps�4ëW` ào]1�T_ u íIü^û�ð {\_Oå��ox�{OpÓY\[opÓYq{�Y\m�]|{I� mÊ� áqá�Yq[^]Ó� ëodzY
á�`�j�[op�`�j�x�{�YwbC`�p�]��oY���á|�ox�Y\y YE�ªj�Yqjk`�p�~6á�` j�[opÓYq{Ó{�xz`�mR_
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]Ó� ëod�Y _Ïúw�Gy�xzmTn¹� [o[od�xzYE��� dzd�]��TYq{�Y±á\` j�[opÓYq{Ó{}x�` m�]�YEá|�omox�ß�àTYq{q�a]��TY6]Ó`4]|�4d)j�Y\j�` pÓ~
{�xzâqY��^x��!{��opÓxzmTê,bCpÓ` j3ÿ��kê�ëTxÉ]¼bC`�p)]��TY;` pÓxzn�xzmT� d�àomTá\` j�[opÓYq{Ó{}YE�6ß�àT� p}]ÓY\p)ã��Gy Y;{}x�moY
bCàomTá�]�x�` m']Ó`Ã�4[T[op�`Gö^x�j��Õ]�Yqdz~¹�^_ �±ê�ëoxÉ]E_#å��ox�{�mo` ]·` mod�~¹Y\mT� ëodzYE�'�!y Yqp�~¹á�`�jk[¯� á¤]
x�jk[TdzYqjkYqm�]Ó�Õ]Óxz`�mR�oëoào]w�4d�{}`k�oY\d�[WYq�<]�`�pÓYq�^à¯á�Y�]��oY�á\p�à¯á�x��4dR�¼ý�é ��á\á\Yq{Ó{�]�x�jkY�_

�òmª`�pÓ�oY\pi]�`kjkx�mox�j�xzâqY�ß�àT� m�]�x�âq�Õ]Óxz`�m6� mT�ª� [o[opÓ`Gö�x�j��Õ]Óxz`�m�Y\pÓp�`�pÓ{q� ]Ó�oY�p�YE{}àTdÉ]Óxzmon
j�Y\j�` pÓ~ÃyÕ� dzàoYE{��T�Gy�Y�ë¯YqY\m�{�àoë���YEá¤]�YE�¹]�`Ã�±m�àoj�Yqp�x�á\� da` [^]Óxzj�x�âq�4]�x�` m'[opÓ`^á�Yq�oàop�Y
ã)�ox�á|�Ãj�x�moxzj�x�â\YE�#]Ó�oYÊpÓj�{�Y\pÓp�`�pw`4b��4d�dIÿ�� f hª{�� jk[TdzYE{Z` ba]��TYkß�àT� p}]ÓY\p�ã��Gy�Y·{}x�moY
bCàomTá�]�x�` mR_1å��oYs]Ó��àT{I������àT{}]�YE��jkYqj�` pÓ~ZyÕ�4d�àoYE{R~�xzYqd��·�4m;pÓj�{Iß�àT�4m�]�x�âq�4]�x�` m�[od�àT{O�4[^ä
[opÓ`Gö^xzj��Õ]Óxz`�mÊYqp�pÓ` ps` bR�o_ ÿT�qíOü^û�ð {q_Iå��Tx�{ux�{u` mod�~·ÿ¯��m jk`�p�Y�]Ó�T�4m�]Ó�oYwß�àT� m�]ÓxzâE�Õ]Óxz`�m
Y\pÓpÓ` p�pÓYq{�àodz]�x�mon!bCpÓ` j �4m'àomTá\` j�[opÓYq{Ó{}YE�Ldz`�`�ê�äñào[L]|�4ëod�Y,ã)xz]������,ëoxz]Êj��4n�moxÉ]ÓàT�^Y
pÓYq{�` d�à^]�x�` mR_I�òm�b¬� á�]q��xÉ]ux�{aY\öo� á¤]Ódz~ÊYqß�àT� d^]�`�]Ó�oYwY\ö�[WYqá�]�YE��Y\pÓp�`�pOpÓYq{�àodz]�x�mon�bCpÓ` j ]��oY
� �T�^xÉ]Óxz`�m6` bI]�ã�`�xzm¯�^Y\[WY\mT�oY\m�]�d�~6ß�àT� m�]ÓxzâqYq�?� ��ëoxz])]Ó� ëodzY;Yqm�]�pÓxzYE{\_

îw{¼jkYqm�]�x�` moYE�ªëWY�bC`�p�Y��^]��oY;[Tp�x�á�Y�bC`�p�]��oY�á\` j�[T� á�]�moYE{�{�` bI]Ó�oY;j�Y\j�` pÓ~,�T��{�]�`
ëWYw[T� x��kbC`�paxzm,bC` pÓj ` bW]Ó�opÓY\Yw���o�^xz]�x�` mT� dT� �o�oY\pi{}]Ó� n YE{\_Oå��oYw� {Ó{�Y\j·ëTdz~Ê`4b�]��TYw{}x�moY
{Ó�4j�[od�Yq{lbCp�`�j$]Ó�oY��oxÉ÷ Y\pÓY\m�]Ij�Yqjk`�p�~�d�`^á\�Õ]Óxz`�mT{Rx�{O� á\á\` j�[od�x�{��oYE�;xzm�]�ãi`�{}YEß�àTY\m�]�x��4d
{}]�Y\[¯{\_'ü�x�mTá�Yª]��oYE{}Y<� �o�^xz]�x�` m¯{·�T�Gy�Yª�4n��4x�m'ë¯YqY\m�[oxz[WY\d�x�moYq��ë�~LYqjk[Tdz`Õ~�x�mon#ÿÃëTxÉ]
pÓxz[o[TdzY\äñáq�4pÓp�~Ã���o�^Yqp·{}YEá¤]Óxz`�mT{\�I]��TY\~¹xzm�]�pÓ`^�^àTá\Yª�4mæ���o�^xz]�x�` mT� dad��4]�YqmTá�~¹`4b)ÿÃá\dz`^á|ê
á�~^á\dzYE{\_

å��oY;ëW`4]�]�` j ëod�`�á|ê6xzm!ÞOx�nT_ = � è m¯�4d�dz~��T� �o�T{�]��oY;j�x�{�{�x�mon,{}x�n m<ëoxz]¼]�`�]Ó�oY�� �;ëTxÉ]
�¼ý�é5`�à^]�[Tà^]q_��òm¹` p|�^Y\p�]�`±ëWY,�4ëod�Yk]�`!�^x�p�YEá¤]Ódz~!bCYqYq�Ã]��oY!�G�,ëTxÉ]·�^x�n xz]Ó� ds` à^]Ó[oà^]
x�m�]Ó`·�;á�àTp�pÓY\m�]}äñj�`^�^Y¼�^x�n xz]Ó�4dzäe]�`4äò�4m¯�4d�` n�á�` m�y�Y\p�]�Y\pE�Õ]Ó�oY¼` ào]�[oà^]i�T� {uë¯YqY\m�Y\m¯á�`^�^Yq�
x�m<àTmT{}x�n mTYq�6j�� n moxz]�à¯�^Y�bC` pÓj��Õ]q_

��8a_�ÚæÜ$Ø ÝæÚ�×�6�Ö�Ûb2±Ùb8#Ø?Ö^Ú�×�6
å��oYF@T`�`�pk[Td�� m�` b¼]��oY!X�XZÞsüÑá�x�p|á�àoxz],á�d�`�{�Y\d�~LbC` d�dz`Õã�Yq�L]Ó�oY±ëod�`�á|ê��^x�� n p|�4j

�^Yq[ox�á�]�YE�·x�mkÞOx�nT_ = _1å��ox�{%� �Q��������� �o�4]Ó�Z@T`Õã��Gy `�x��oYq�;Y\ö^á\Yq{Ó{Op�`�à^]�x�mon��4pÓYq�w� mT�·]���àT{
j�xzmTxzj�x�â\Yq�±á\xzp|á�àoxz]¼d�`�� �T{\_sî¼[¯�4p�]�bCpÓ` j3]��oY�]�ã�`��)ý�é¿{�Yqá�]�x�` mT{�ã)�ox�á|�<�T�Gy Y�ëWY\Y\m
pÓYq�4d�x�â\Yq�kë�~Ê� m,�4à^]Ó` j��Õ]Óx�á�d��G~ `�à^]1]�`�` de��]��oY¼d��G~ `�à^]s`4b ]��TY�� _ ����j xzj�[od�Y\j�Y\m�]|�Õ]�x�` m
�T��{�ëWY\Y\mÑ� áqá�` j�[od�x�{}�oYE�Lë�~Ã]Ó�oYª[oàTëodzx�á<�^` j��4x�mL]�`�`�dZ� �~�g ¡� bC` d�dz`Õã)x�mon?é?ý�ü��}ü ð
{Óá\�4d��4ëTdzY��^Yq{�x�n m±p�àTdzYE{\_

åI`�YE� {�Yu]ÓYq{}]�x�monT� ]��oY�[o�¯� {�Y���á\á\àoj·àod��Õ]Ó` p1[W`�{Ó{}YE{�{�Yq{1�4mkY�ö�]ÓY\pÓmT�4d^pÓYq{�Y�]E_Iå�x�jkx�mon
bC` p�]Ó�oYZYqm�]�x�p�Y�á�x�pÓá\àoxz]�x�{iá\` m�]�pÓ` d�d�Yq��ë�~,�k{}x�mon d�Y�äñ[o�T��{}YZá�d�`�á|ê _såI`Êj�x�moxzj�x�â\Y�{}ê�Y\ã�ä
x�monT��]Ó�oY,á�d�`^á|ê!dzx�moY�ëop|�4m¯á|�oYq{�` ào]�bCpÓ` jþ�6á\Y\m�]�p|�4da{}]�Yqjrxzm�]Ó`au6[T� pÓ� dzd�Y\ds{�Yqá�]�x�` mT{
ã)xz]��±�4[o[opÓ`Gö^xzj��4]�Y\d�~�Yqß�àT� d dz`�� �ªá\` mT�oxÉ]Óxz`�mT{\_sci� á|�ª` bl]Ó�oYq{�Y;{}YEá¤]�x�` m¯{i[W`�{Ó{�Yq{Ó{}YE{i�
{�Y\[T� pÓ�4]�Y��^p�x�y Yqpq_

îw{;b¬�4p�� {�` [WY\p|�Õ]�x�mon!{�[¯YqYq�¹x�{·á�` m¯á�Y\pÓmoYE���R]Ó�oY�j�`�{}]·á�pÓxÉ]Óx�áq�4dsëoàox�d��^xzmTn#ëod�`�á|ê^{
�4pÓY;]Ó�oYk���o�^YqpÓ{q_wå��oYÊY\j�[od�`Õ~ Yq�±ÿ äeëTxÉ]�{}d�x�á\Yq{Z�T�Gy Y·ë¯YqY\m#pÓYq� dzx�â\YE�!� {Zp�x�[o[od�YÊáq�4pÓp�~
á�x�p|á�àoxz]Ó{q_Oå��TY�[Tp�`�[T�4n��Õ]�x�` mk�^Y\d��G~;�T��{1ë¯YqY\m�j�xzmox�j�xzâqYq�kë�~�à^]Óxzd�xzâqxzmTn��4mk` [^]Óxzj�x�â\Yq�
á\� p�pÓ~;n YqmoY\p|�Õ]Ó` pObC` pÓj�Yq�kë�~Ê�;á\` j�[od�Y�ö·n��Õ]�Y�bC`�dzd�`Õã�Yq�Êë�~k�4mkxzm�y�Y\p�]�Y\pE_Iå��TY)]�`�[¯`�dÉä
` n�~L`4bw]Ó�oY<ëT� {�x�á<� �T�^Y\p�á�Yqdzd�x�{��^Y\[ox�á¤]ÓYq��xzmÏÞOxzn¯_ ÿ¯_æîwáqá�` p|�^x�mon?]�`L�#]ÓpÓ� mT{}x�{}]�` p
d�Y\y YqdI{�xzjÊàod��Õ]�x�` m#áq�4pÓp�x�Yq�±`�à^]Zë�~£¢�¤Z¥l�!�T]Ó�oYÊÿ äeëTxÉ]Z���o�^YqpZ{�dzx�á�Y�Y\ö^�oxzëTxÉ]|{Z�ªj��4ö^xÉä
j·àTjh[Tp�`�[T�4n��Õ]�x�` m��^Yqd��G~k`4bl�^_ �4m¯{\_Oì?Yw]���àT{iá�` m¯á�d�àT�^Y)]Ó�T�Õ]i]��oYZ[oxz[WY\d�x�moYq�,���o�^YqpÓ{
{��o` àod��æëWY!�4ëod�Y6]�`L{}Y\]}]�d�Y±ã)xÉ]Ó�ox�mÑ�?j�xzmox�j·àTj á�~^á�d�Y6]�x�jkY<`4b�uÕmT{q_æå��ox�{�ãi`�àod��
]�p|�4m¯{}d��Õ]ÓYÊx�m�]�`±�ªj��Õö^x�j·àojrá\dz`^á|ê±bCpÓYqß�àoYqmTá�~!` b��4����é!úwâ � ` p;�ª]�àomTxzmon±p|�4mon�Y·` b
�q����é!úwâ �^pÓYq{�[¯YEá¤]Óxzy�Y\d�~ _
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å��oYkbCàomTá�]�x�` mT� dzxz]�~#` bu]��TYkd��G~ `�à^]��T� {;{�àTá\á\Yq{Ó{�bCàTdzd�~!ë¯YqY\m¹]�YE{�]ÓYq�¹�Õ]�]��TY�j��4ö^xÉä
j·àTj á�d�`^á|ê,p|�Õ]�Y�` b1�4����é!úwâ�ë�~ªjkYE�4mT{�` bI]Ó�oY�{�ã)xÉ]|á|�6d�Y\y�Y\dR{�xzjÊàod��4]�`�pZ¨�©!ª�¨��!_

î�]�]��oY<]Óxzj�Y±`4bZ]��ox�{�ã)p�xz]�x�mon¯�s]��oY!á\xzp|á�àoxz]�x�{�{}]�x�d�d)xzm�b¬�4ëopÓx�á\�Õ]Óxz`�m�{�`Ã]Ó�T�Õ]�mo`
Y�ö^[WY\pÓxzj�Yqm�]|�4d�pÓYq{�àodz]Ó{)á\� m6ëWY;pÓY\[W` p�]�Yq�R_

å��oY�á�` j�[od�Y�]ÓYwd��G~ `�à^]u`4b�]Ó�oY�XZX�Þsü,á|�ox�[,x�{i{��o`Õã)m,x�mªÞOxzn¯_ ÿ¯_Oå��TYZj��4x�m,ëoàTxzd���ä
x�monÃëod�`^á|ê^{·�4pÓY �IbCpÓ` j¿]�`�[L]�`ÃëW`4]�]�`�j<�1]Ó�oY = �±x�mo[oà^]kd��4]Óá|�oYE{\�O]��TY =g= ëoxÉ]�[o�T��{}Y
� áqá�àojÊàod��Õ]�`�pq�T]��oY�á�`��4p|{}Y�� mT� è mTYk�¼ý�é�{�Yqá�]�x�` mT{q�T]Ó�oY�]Ó�opÓY\YÊ���o�^xz]�x�` mT� dO���o�^YqpÓ{
�4m¯�#]Ó�oY�àomT{�xzn�moYq�?j��4n mTxÉ]ÓàT�^Y�á�`^�^Y�á�`�m�y Y\p�]�Yqpq_kå��oY�Y\m�]�x�pÓY�á|�Txz[Lá�`�jk[Tp�x�{}YE{��4[^ä
[opÓ`Gö^xzj��Õ]ÓY\d�~«ho��u4����]ÓpÓ� mT{}x�{}]�` p|{�óCx�mTá�d�àT�^x�mon���ç ý {�]|�4n�Yq{¤õaã)�Txzd�Y�]��oY�á\Y\m�]�p|�4dRX�XZÞsü
á�`�p�Y�`^á\á\ào[ox�Yq{¼� m<� p�YE�·` bOd�Yq{Ó{�]��T� mL� _�uÕj�j s _

ÝæÚ�× Ý1�·Ü¬6�Ö^Ú�×6
å��oY·�^YE{}x�n m!` ba�,á�`�jk[¯� á¤]wX�X�Þ1üÃá�x�pÓá\àoxz]wã)xÉ]Ó�æ�E�këTxÉ]��4j�[od�xÉ]ÓàT�^Y·� mT� = ��ëTxÉ]

bCpÓYqß�àoY\m¯á�~ªpÓYq{�` d�à^]Óxz`�m<�¯� {¼ëWY\Yqm![opÓYq{�Y\m�]�YE��_�û�~<Y\j�[od�`Õ~�xzmon,��mT`Õy Y\dIá�` jÊëox�mT�Õ]Óxz`�m
`4bZjkYqj�` pÓ~¹á\` j�[opÓYq{Ó{}x�` mL]ÓYqá|�omox�ß�àoYq{q�s]Ó�oY6d�`�` ê�äñào[L]Ó� ëodzY6bC` pÊ]��TY<{�xzmTYªbCàom¯á¤]�x�` m
á�`�àod��6ëWY�pÓYq�^à¯á�Yq�6bCpÓ` j ÿ���ê�ëoxz])bC` p)]Ó�oY�àomTá\` j�[opÓYq{Ó{}YE�6ß�àT� p}]ÓY\p¼ã��Gy YZ]�`6��jkYqp�Y
�^_ �·ê�ëTxÉ]E_aå��ox�{�mT`4])` mod�~,YqmT�4ëod�Yq�<�Êy Y\pÓ~,�4pÓYq�·Ylk,á�x�Y\m�]¼x�j�[odzYqj�Y\m�]Ó�4]�x�` m<ëoà^]¼�4d�{}`
j�xzmTxzj�x�â\Yq�6]Ó�oY��o�Õ]|��� á\ß�àox�{�xÉ]Óxz`�mª]Óxzj�Y _

å��oYká�x�pÓá\àoxÉ]ZbCYq�4]�àopÓYq{��ª{�[oàopÓxz`�àT{wbCp�YqYÊ�^~�mT� jkx�á�p|�4mTn Y�` bi�4ÿ��oû�� mT�Ã�,]�~�[ox�áq�4d
ü^ïZ�æ`4b^n��q�TûZ�Exe_ Y�_ = �oû¹dzYE{�{l]��T� m�]Ó�oYij��4ö�x�j·àTj�bC` p��E�)ëTxÉ]s�4j�[od�xÉ]ÓàT�^Y�p�YE{}`�dzào]�x�` mR_

å��oY�ã)x��^Y,� �T�^Y\p�á\xzp|á�àoxz]Ó{��T�Gy Ykë¯YqY\m'[ox�[WY\d�xzmoYE�Lxzm�]Ó`<ÿ!ëTxÉ]Ê{�d�x�á\Yq{;{�`6]Ó�T�Õ]·]��oY
� _ ����j x�j�[odzYqj�Y\m�]Ó�4]�x�` m$x�{6Y�ö^[¯YEá¤]ÓYq��]Ó`�YqmT�4ëTdzY¹�æj��Õö^x�j·àoj ]Óàomox�mon�p|�4mTn Y#` b
�4[T[op�`Gö^x�j��Õ]�Yqdz~��E� ��é!ú¼â�_$å��oY![ox�[¯Yqdzx�mox�mon'x�mTá�pÓYq��{}YE�æ]Ó�oY!]�` ]Ó� d¼d��4]�YqmTá�~�`4b�]��oY
á�x�p|á�àoxz]�]�`'�\ÿ±á�d�`^á|êÃá�~^á\dzYE{\_�ì�xz]��'�4[o[Tp�`Gö^x�j��4]�Yqdz~ChT� ��� ��]ÓpÓ� mT{�x�{}]�`�pÓ{��4m¯�?�±á�`�p�Y
{�xzâqY�` bOd�Yq{Ó{�]��¯�4mL� _�uÕj�j s �^]Ó�oY;[opÓYq{�Y\m�]�YE�6X�XZÞsü±á\xzp|á�àoxz])x�{¼xzmT�oY\Yq�±á\` j�[T� á�]q_

�ñb;]��TY?á�x�p|á�àoxz]ªã�Y\pÓY!]�`æëWY#b¬� ëopÓx�áq�Õ]�YE�Ïë�~Ñ�'j�`�p�YÃ���^yÕ�4mTá\Yq���T_ �g��jÒg�éÃý�ü
[opÓ`^á�Yq{Ó{q�RxÉ]�x�{;Y\ö�[WYqá�]�YE�Ã]Ó�T�Õ];]Ó�oY�]Óàomox�mon!pÓ� mon Yk`4b�]��TY,{}~�m�]��oYE{}x�â\Yqp�á�`�àod��¹ëWY,� {
ã)x��^Y�� {¼� � ��é#ú¼â _

®°¯]±Q¯Z²&¯Z³µ´�¯]¶

ø ��ù�·Ê_sé#�4mT��{�{�Y\ã)xz]Ó{Óá|�R��¸�ÞTp�YEß�àoY\mTá\~æü�~�m�]Ó�oYq{�x�â\Y\p|{q�aå��oY\`�p�~'�4m¯��XZYq{�xzn�m�¹o�i�gºg»
ci��_z�oïwY\ã½¼a` pÓê¾dOì�x�d�Y\~ �l� f � f _

ø �Gù�íu_R��_RåI� mR�lc¼_��)` ]��R� / _Rc¼_¾¼aYqY �l� mT�?ú·_Iü^� j·àoYqdzxe��¹ îwm¹��� ��é!ú¼â�ß�àT� �^p|�Õä
]Óàop�Y��^x�n xz]Ó� d bCpÓYqß�àoYqmTá�~�{�~�m�]Ó�oYq{�x�â\Y\pOã)xz]���c�g�í�äòá�`�j�[T�Õ]Óxzëod�Yu`�à^]�[Tà^]1�op�x�y YqpÓ{Ixzm
�T_ �g��jrg�é?ý�ü�¹o��¿  Y�?ÀÁ��Â ¨qÃ�Ã�ÃN¨�ªÄª+¢�ÅgÆ�Çs[o[R_ �gu4�4äò�?u f �Wü^� m¹ÞTpÓ� mTá�x�{�á\`T��ÞoYqëR_
� fgf uo_

ø = ù�ÈT_^å�xzYqp�moYq~ �TgZ_ éL_^�¼� �^Yqpq�^� mT�ªû�_ / ` d�����¹ î��^x�n xz]Ó�4dWbCpÓYqß�àoYqmTá�~,{�~�m�]Ó�oYq{�x�â\Y\p�¹o�
É ��� � �~À ¤ ��Ê� ¡� Ã �Ë���~������Ì��?�������l�¡ ¡�l� Ç�y ` de_^î)v)ä|� f �^[o[R_ ÿ��Õä�u?n^� � f n^� _

ø ÿ4ù�ú·_Oå�_1ï¼x�á|�o` d�� {q�1�}���¤�O� mT�æú�_aü^� j·àoYqdzxe�$¸�îwm��4mT� dz~^{�x�{·`4b)]Ó�oYª`�à^]�[oào]k{�[¯YEá¤ä
]Óp�àoj ` bZ�^x�p�YEá¤]k�oxzn�xÉ]|�4dibCp�YEß�àTY\mTá\~L{�~�m�]��oYE{}x�â\YqpÓ{·xzm�]��oY<[opÓYq{�Y\mTá\Yª`4b¼[T�T� {�Y�ä
��á\á�àTj·àod��Õ]Ó` p1]�pÓàomTáq�Õ]Óxz`�m�¹o�[Í ���e�TÀ���Â%ÎÄÏ~Ð S ¤!�Ä� ���Q�[Ñ^�q�qÒ~��� � �~Ó ¢ � � �����Q� ª Ó�Ô!Õ¾À
Ö+ª�Ã�©]¤×¢ÁØ#�þóºÞl]E_¯é±`�moj�` à^]Ó�R�Tï!È�õ|�T[o[R_ ÿ f uÕäju ���o��é!�G~!� f ��n�_
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