
���������	�
�	��������������������������	���! ��	���"���$#��%�&�'�(�
) �* ,+��(��-.�0/

1(23254�687�9;:=<?>A@34CBED3FG20HI9A:KJLFMHI<NBE4PO=QSRTBE>U6WVL:KO=:=XY:K<3ZNBED�9[>[48FC9]\^B,B3B,_!`WababcEd
ef BE237�:=<3Zb4�7ARhg�4�7�Oi6WZ3d'j'k.l!B0mi`In8aWo

pIq�rEsut�t�v�p,wExzyE{i|Yq�}Uru~0qPrEs&����q���q��Et��T��qP}UqPr���}Uyu�(yE�8q��

�����i�����	�^�%�5�8�����W�[�T�^���8�����W�����T���
���^���������I��� ���^���h¡
¢ �[£b�	�h�^¤;�[�Y�����0¥'��¤;£W¦P�^�U���P§U���U�W§[�����b���0�W�����W�[�U�^���8�

¨ ��§T©8���ª�����Y� ���^��«��W��¬ª�U�^�h���¡
�5���®�������W�h���8� ¨�¯
°ª±�±ª²	° «*�8³

�5¤�����´SµI¶	�^���b�P�[�[£�·W���^¦8¤!¦8�ª��¤�¸�¹�§[�h��º ¤;�h¦�º �A�P¦
» �U��µ�¼Y½ª½�¾0¿®ÀªÀ�ÁªÁ�Á5ÂhÃªÄ�Å,ÂKÆIÄ	Ç5ÂÈÅ�É�ÇPÀPÊ	ËYÄ�Ì�Í�ÉYÅ�Å�¾5Î[Ì�Ï�Ç�ÆPÇYÐ�ÌAÆbÑ

1�VL9[>[7	6 e >�Ò ¯ ���^©W���Ó£b��£I�U�A·P�
��£8�^�	¬����8���!�®� ���W��´���Ô[���W�;�h��´�¦P�^�����]�K����§[��´�´����h�����PÕ
�i�^�[�;�8�Öu¦8�h�����G���G�h�[�W�h�����W�U�È�
���^�P�[º3��¦W§ ©G�P�Öu¦W�h�����8�����^�!���=�^�[�G�W�[§U�[�h�^���h¡����
�h�[�8�h�����W�U�È�
���^�����Ó©W�U�����P�K���^¤����^�����]�i�^��¤×���W���h�[�8�h�����W�[�[�8�Ó�^�z�I��§[��¤;¤Ø¦8Õ
�8��§[���^�A���^�����^©W�T�*�h�[�8�h���^���^©W���*�^�	�^���®�=¡�§[�U�h� �����.���[����� ��£W©8��§z£8�^��£I�U�h�^���[�[º�Ù�¦8�
�h��´�¦P�^�����Ú�8�[��´����Ó���^©C�h�[¬ª�U� ��´
�8�Û;§U¦W´�^���[�[·,��º �Pº�·3¦W�8�i�P��^�[§U�^�����W��´'´����W���[·�¦W�P�^�[´���Õ
���W´��
´����W���[·�´����W��´����8�P�[·A�K����´��A�!�h�[�8�h���^�[·����W�%�h�[�8�h���^�,�^©W���0�	�^�
�h´��[�[£W���8�����Ø��� �8�U�
�^�;�^�A¬ª���[�8�U�^��¡Y·P�^©b�	�Ü�Y§[§[¦8�����]�h�[�8�h�����W�U�È�
���^���[º ¯ ����´��h�;�[�8�h¦8�^�[�Ó�^©b�	�Ü�^©8�U�^�
�	�^�Ø�8�;§[��´�´����h�����W���P¦8�^���W�z�^©8���8�Öu¦W�h�����.���b���^©W���Ü�^©W�*�^��¤;���^�AÝY¦W��^�A���=�����^©W�
�P��Öu¦8�h�����?���(ÞzßSà�áØ�Ó©W�T�^�.àâ���z�^©8���8����¤;�U�^�U�;���*�^©W�]�8�U���'���^�Iº ¨ ���^�[�	¬ª�T�A·
�Ó©8��´����^©8���h��´�¦8�^�����ã§A���ã�I����£W£8´����[���^�G���ã�	�^�W��h� ���h¡��^��£I��´�����¡Y·ä��!���!¤;���^�
�h¦8��� ���W´����K�����Ø§[��¤;¤;���W´¡��Y§[§[¦P�h�^���8�z�^��£I��´�����¡Y·W�Ø���'��ÕÈ�8��¤;�[�8�h�����b��´����^���Eº
» ���h©W�A��©8�A����¦8�(�h��´�¦8�^�����å�K����§[��´�´����h�����8ÕS�i�^�[�&�P��Öu¦8�h�����å§A���å�I�.¦W�h�A�ã�K���
�^��¤;�UÕÈ�8��¬����h�����%¤!¦W´�^��£W´��UæP���W�%ßSç ¢�¨ á3���%�h�[�W�h���0�W�U�È�
���^���[º�ç ¢�¨ �[�8�h¦8�^�[�,�^©W���
�^©8�*¤;�[�h�^������§[��¤;¤Ø¦W�8��§[���^������ßè���^©8�U�Ó�^©b���(�^©W�*¤;�U�h�^�����U�Ü�h�U���Ó�Y¡��8�Öu¦8�h�����Iá
��¤;���W�ã�h�[�8�h���^��������´��h�å§U��´�´����h�����8ÕS�=�^�[��º » ©8��´��C§[��´�´����h�����8ÕS�=�^�U�Ú�8�Öu¦W�h�����é���W�
�^��¤;�UÕÈ�8��¬����h������¤!¦8´�^��£8´��UæP���8�����^�%�����^�T� �8�[£I�[�W�8�[�Y�A·P�
�%�h©W�A�ê©8�A�ë�I���^©.�^©8�[�h�
£P�^��£I�U�h�^���[�L§A���!�I�'��§ ©W���[¬ª�A���h��¤!¦8´�� ���W�[��¦W�h´¡Yº�Ù�¦8�,��´������^��^©W¤;�0���^�'�®� ���W��´���Ô[���W�
�K��¦W´�hÕS�^��´��U� ���Y�A·W�èº ��º�·b§[��´�´����h�����PÕS�=�^�[�%�8�Öu¦8�h�����]���b�;�^��¤;�TÕ��P��¬P���h������¤!¦8´��^��£8´��Tæ8���8�
�	�^���^�[�®�^���^�[�(�[¬��[�������^©W�Ü�®¡P�®�^�[¤ì�^�A��§T©8�[�������	�^�W��h� ���h¡��®� �	�^���Ó©W�T�^���^©W�Ü�h�[�8Õ
�h���^���	�^��§[���h�^¦8£8�^�A�(���Ü��¤;£8�^��£I�T�^´�¡(���W��^����´���Ô[�A�uº

í îWïÜðIñuò�óØô%õ3ðuö^òÜï

÷ r(}Ut�ø	t�rWùäúPt�q�}[��û�� t�rE�TüP}5rEt	ù^��üP}U|b�5�EqªýPt�þ�t�ø	ü8��t�v3üPvuyu{Kq�}'~=r�ùT�Et�q8ø�qPsut��]~=ø�q�rEs�~irEsuyE�^ÿ
ùT}U~=qP{0t�rbýb~i}UüPrE��t�rWù�suyutzùTü]ùU�ut�~=}%q�vEvu{i~Kø�q�ùT~=üPrC~ir�suq�ùUq]�WqYùT�Et�}U~iru��ûIqPøAùU~iý8t�q�rEsGvEq8�T�T~iý8t
ùT}[qPø[|b~irE��ü���yurut��Iv3t�ø	ùTt�s��ªyurEsut��T~i}[q�þu{=t;üPþ��^t�øAù[��û�t�rbýb~i}UüPrE��t�rWù���ü8ru~iùTüP}U~=ru�.q�rEsCyur�qYù ÿ
ùTt�r�sIt�s �Eq	��q�}[s�sIt	ùUt�ø	ùT~=üPr0w�
Øyut�ùTüGùT�ut�~i}z{=üY� ø	ü8� ù;q�rEs � ��q�{={
� ~���t8û3~iù;~=�Øv3ü8�U� ~=þu{=t(ùUü
 ç
©W���'�'���^�!�
���
£W���h�^����´�´¡��h£I���8�h���^�A���Y¡z�����&¥
³����5���N¥�¥��ÜÕ������ ²���²�° · ¢ ³����u³���� ���Y�
Ù��P«��*�����UÕ�¥äÕ���������·8Ù�� �!��� ���Y��� ������� ° Õ����UÕ��TÕ"� ��°�° ·I���b�(�%��� ���Y�
�i�^��¤ ¨ ��§ ©W���ª������� �	�^�
«��8��¬��U�^�h���¡



² ³Ü¦8�^©8���^���P¦8£W£8�^�U�h�h�A� ¢ ¦W�*�^�z�LæP§[�[�h�h��¬ª�%���U�W���^©

}UqPvu~=su{iú?sIt�vu{=üYúÚùU�ut�� ~=rN{=qP}T�8t�rbyu�(þ3t�}[��w � �ut��Tt��Tt�rE�TüP}[�;q�}Ut�}Tt�� ü8yu}[ø	t�ø	ü8rE�^ùU}UqP~irEt�s
q�rEsCø�qPr.ù^úbvu~Kø�q�{={=ú�ø	ü8����yuru~Kø�q�ùTt!��~�ùU�CüPùT�ut�}��Srut�~i�8�Wþ3üP}U~=ru����� t�rE�TüP}[�ÜüYý8t�}�q(��~=}Ut�{=t��U�
rut	ù^��üP}U|,w���üY��t�ý8t�}�û�sIyut�ùUü;{i~=�]~�ùUt�s�v3üY��t�}Üq�r�s�ø�üP�]�(yEru~=ø�qYùU~iü8r�}[q�rE�PtPû�ùT�ut�ú�rut�t�s�ùUü
ø	üP{={Kq�þ3üP}[qYùTtØùTü�q8ø[�u~it�ýPt!ùT�Et;}Tt��8yE~i}Ut�s.ùUqP�T|,w

	Ørut�ü	�bùT�EtÜ~=��v3üP}TùUqPrWù0~=�U� yEt��0~=r��Tt�rE�TüP}0rEt	ù^��üP}U|b�,~K�0�]t��T�Uq��8tÓø	üP{={=~=�T~iü8r�
 
ØyutÓùUü�ùT�Et
� �EqP}Tt�s���~=}Tt�{it��T�!�]t�sI~=yu�&ûL~ ��qG�Tt�r�� ü8}!�T~i��yu{iùUq�rEt�üPy�� {=ú�}Tt�ø	t�~iý8t���ù^��üC��t��T�Uq��8t���ùT�ut�r
ùT�ut�ú.ø	üP{={=~=sItzq�r�sLûb�ut�rEø�tPûIþ3ü�ùU���]t��U�TqP�Pt��Üþ3t�ø�üP�]tØ~=rEø�üP�]vu}Ut��ut�rE� ~=þu{=tPwupbyEø[�Cø	ü8{i{=~=�T~=üPr
~=��yurEsut��T~i}[q�þu{=t&qP��~�ù�}Ut��Tyu{�ù[�(~=rë��q8�^ù[q��Pt�ü	�%v3üY��t�}(ùUüãùU}UqPrE�T��~iù�ùT�ut&�]t��U�TqP�Pt�ùT�Eq�ù
}Tt�� yu{iùTt�s�~=r�q]ø	üP{={=~=�T~iü8r0w

��üP{={i~K� ~=üPr.qP�]üPru����t��T�Uq��8t��Ü~=��t��Tv3t�ø	~Kq�{={=ú�vE}Tü8þu{it���qYùT~Kø�~=r�ùU�ut!ø�üPrWùTt �bù�ü��������������
����� ���� !�#"%$&��'!� �  !()����ut�}Ut��TüP�]t�� t�rE� ü8}%rut�t�su�%ùTüCø	ü8����yuru~Kø�q�ùTt��TüP�]t�~ir �Sü8}T��q�ùT~=üPr
ùTü�ùT�ut!t�rWùT~=}Ut%rut�ù^��ü8}T|*�S}Ut��Tv�t�øAùU~iý8t�{=úPûbq(�TyuþE�Tt	ù*ü	�0ùU�utØrEt	ù^��üP}U|(ùU�EqYù��Tq�ùT~K�,+�t��ÜùT�ut!�Pt�ÿ
üP�P}[q�vE�u~=ø�vu}UüPv3t�}TùT~=t��Óü	�L~irWùUt�}Ut�� ù��AwWpbyEø[�.ø	ü8�]vuyIùUq�ùT~=üPrE�Üq�}U~=�Tt����ut�r.q;�Tt�r�� ü8}Órut�t�su�
ùUü
ø	üP�]��yuru~Kø�qYùUt�ùT�ut�ü8þE� t�}Tý8t�s(ýªqP{iyEt*ùTü!ùT�ut.-�'!��#���'!� �  !(;üP}
���ut�r]��t*�*q�rWù
ùTü;üP}U�8qPru~���t
ùT�ut�� t��Tt�rE�TüP}[�%~=råqG�Tyu~iùUq�þE{it�ùTü8v�ü8{iü8�Pú/�St8w ��wiû,ùU}Tt�t��	w ÷ r?�TyEø[� su~10,yE�T~iü8r0ûLt�ý8t�}Uú&�Tt�r�� ü8}
ùT�Eq�ù%}Tt�ø	t�~iý8t���q]�]t��U�TqP�Pt!ùT}[q�r�� �]~iùU��~iù�ùTü�~iùU�%rut�~=�P�bþ3üP}[���S~=r&ùT�ut(�P~=ýPt�r&sI~=}Tt�øAùU~iü8r2�Aw ÷ ù
�SüP{={iüY���ØùT��qYù�qYù�q�rbú&ùU~i�]t��(yE{�ùU~ivu{=t�� t�rE�TüP}[�Ø��qªú�þ3t �SüP}U��qP}UsI~=ru��ùT�ut.�Tt�rE�TüP}!ýYq�{=yut��
ùTü]ùT�Et�~=}�}Tt�� v3t�ø	ùT~=ýPtzrut�~=�P�bþ3üP}[��w � �ut�}Tt �SüP}UtPûbùU�ut;v�üW�T�T~=þu~i{=~iù^ú.ü	�
q�ø	üP{={=~=�T~iü8r�~=rEø	}Ut�q8� t���w
3.4658797�:<;>=%:<?A@�;B?�:<;>?�C2DE;6:GF�H.C2D�I�?�J 	ØrEt�ü	�
ùT�Et(~=��v3üP}TùUqPrWù�~=�U� yEt���~=rÚ�Tt�rE�TüP}�rEt	ù ÿ
��ü8}T|I�*~K��ùT�Et(�Tø�t�rEqP}T~=ü����ut�}Ttzù^��ü.� t�rE�TüP}[��ø�qPr&ø�üP�]�(yEru~=ø�qYùUt;��~�ùU�Út�q8ø[�CüPùT�ut�}�üPrE{iú
��~�ùU� q ý8t�}Uú {=üY� vE}Tü8þEq�þu~={=~�ù^ú8w���{K�TüEû*� t�rE� ü8}.rut�ù^��ü8}T|I�.�Ty&0,t�} �S}Tü8��yEru~=su~i}Ut�ø	ùT~=üPrEqP{
{i~=ru|I�z���ut�}Ut]üPrut��Tt�rE�TüP};ø�q�råø	üP�]��yuru~Kø�qYùUt]��~�ùU�åqPruü�ùU�ut�}z��~iùT�NqC�u~=�P�?vu}Tü8þEq�þE~i{=~�ù^ú
q�{iùT�uü8yu�P��ùT�ut%vu}Tü8þEq�þE~i{=~�ù^ú;ü���ùU�ut�}Ut�ý8t�}[� t*ø	ü8����yuru~Kø�q�ùT~=üPr�~=��ý8t�}Uú;{iüY�;w ÷ r]qz�T~�ùUyEqYùU~iü8r
���ut�}Ut(�Tt�rE�TüP}LKØø�q�r�ü8ru{=úCø�üP�]�(yurE~=ø�qYùTt(übø�ø�q8� ~=üPrEqP{i{=ú���~iùT� � t�rE� ü8}NM�û�~iùØ~K�%t �Iv�t�øAùTt�s
ùT�Eq�ù�ùT�ut��T~=�PrEqP{5�^ùU}Tt�ru��ùU�&}Tt�ø	t�~=ýPt�s�þbúOMz~K��� ü.�T��q�{={LùT��qYùQP&ø�qPruruüPù%ø	üP}U}Ut�øAùU{iúGsIt	ùUt�}Tÿ
��~=rut!q�{={EùU�ut%þu~iùU��~=r�ùT�Eq�ù��]t��U�Uq��Pt8wG�%üY��t�ýPt�}�ûYùU�utØ�T~i�8rEq�{3�^ùU}Tt�ru��ùU�]ùT�Eq�ùRP]}Ut�ø�t�~=ýPt���~=�
ü	�èùTt�rã� ùT}UüPru�.t�ruüPyE�P��ùU�EqYù!~�ù;ø�qPrãø	ü8}T}UyuvIùØqPruü�ùU�ut�}Ø�]t��U�TqP�Pt;ùU�EqYù!��q8�%�Tt�rWù%ùUüSP�q�ù
ùT�ut��Uq��]t�ùT~=�]tPw � �ut�qPþ�üYý8t�sI~K�Uø	yE�U� ~=üPr]�Tyu�P�8t�� ùU�äùT�Eq�ùÓ��t*rut�t�s(ùTü;ø	ü8rE�T~=sIt�}
ùT�ut��T~iùTyEq�ÿ
ùT~=üPr����ut�}Tt*ù^��ü�� t�rE�TüP}[��ø�q�rEruü�ùÜtT03t�øAùU~iý8t�{=úS�� !���U$&( � ��'!������~iùT��t�q8ø[�]ü�ùT�Et�}�qP{�ùU�uüPyE�P�
ùT�ut�úGø�qPrGtT03t�øAùU~iý8t�{=ú � ()����VXW��TVY����~�ùU�Ct�qPø[�Cü�ùU�ut�}�w

� ø	ü8{i{=~=�T~=üPrIÿ"�S}Tt�t�sI~Z03yE�T~=üPrÚ~K�%q8sIýYq�rWùUqP�Pt�ü8yE��~=r�üPþIù[q�~=ru~=ru��ø	{=üIø[|C�TúbrEø[�u}UüPru~���q�ùT~=üPr
q�rEsêùU~i�]t�ÿ®sI~=ýb~=�T~=üPr ��yu{�ùU~ivE{it �b~=ru��w\[�ü8}Tt?� v3t�ø�~1+3ø�q�{={=úPû����ut�r qé� t�rE�TüP}�}Ut�ø�t�~=ýPt���ùT�Et
sI~10,yE�T~iü8r �]t��T�Uq��8tPû3~�ù�ø�qPr yEru~]�Wyut�{iúÚsut	ùTt�}T�]~=rut]~�ù[�;ø	{=üIø[|�þWúÚø�üPrE�T~KsIt�}U~irE��ùU�ut�ø	{=übø[|
ýªqP{iyEt����Et�r?ùT�ut.su~10,yE�T~iü8r �*qP�z~=ru~iùT~KqYùTt�såq�rEsãùT�ut�v�qYùT� ùT��qYù;ùT�Et.sI~10,yE�T~iü8rãùUübüP|�ùUü
}Tt�qPø[�GùT�Eq�ù%� t�rE� ü8}�w ÷ �Óø�{iüIø[|I��q�}Ut;� úbrEø[�u}UüPrE~ ��t�sLûI��t�ø�qPrCq8�T�T~i�8rC�T{=ü�ùU��ùTü�t�q8ø[�C�Tt�r�� ü8}
� yEø[�GùT��qYù%�T~i��yu{�ù[q�rut�üPyE�*�]t��T�Uq��8t%ùU}UqPrE� �]~K�T�T~=üPrE��þbú�ù^��ü]�Tt�r�� ü8}U�*sIü�ruüPù�ø	üP{={=~=sIt8w

� ø�{iüW� t�}�~=rE�Tv�t�øAùU~iü8rëü��ØsI~Z03y�� ~=üPr q�r�sNùT~=�]t	ÿhsI~=ýW~K�T~iü8ré��yu{�ùU~ivE{it �b~=ru�N�T�uüY����ùT�Eq�ù
ùT�ut�� t;ù^��ü.vu}UüPþE{it��]�%q�}Ut�~irWùUt�}[sIt�v3t�rEsut�rWù�w%[�üP}Ut(�Tv�t�ø	~Z+�ø�qP{i{=úPû�~ �Üø�{iüIø[|I��q�}Ut;ruüPù!�TúWruÿ
ø[�u}Tü8ru~���t�sGùU�ut�r�ùU�ut(sI~Z0,yE� ~=üPrã�]qªú � q�~={5~=r&ùT�ut �SüP{={iüY��~=ru�.�Uø	t�rEq�}U~iü2
IùT�Et(ø	{=üIø[|�ýYq�{=yut��
ü	�Eù^��üz� t�rE� ü8}U�'sI~Z03t�}�ûYü8rut�ü	�EùU�ut��Tt*� t�rE� ü8}U�5ùT}[q�r�� �]~iùU�'ùT�Et*su~10,yE�T~iü8r��]t��U�Uq��Pt�q�rEs(ùT�Et
ü�ùT�Et�}��Tt�rE�TüP}zùU}UqPrE� �]~iùU�;qPr yurE}Tt�{=q�ùTt�s?�]t��U�Uq��Pt]qYùzùU�ut��Uq��]t�ùT~=��t8w ÷ ù �SüP{={=üY���!ùT�Eq�ù
q.ø	ü8{i{=~=�T~=üPr�~=r�ùT�u~K�%�T~iùTyEq�ùT~=üPrÚ��~={i{'vu}Ut�ý8t�rWù�ùT�ut�sI~Z03yE�T~=üPrÚ�]t��U�Uq��Pt �S}UüP� }Ut�qPø[�E~iru�.qP{i{
ùT�ut*sIt��T~=}Tt�s�sIt�� ùT~=rEq�ùT~=üPrE��w�[ÚüP}Ut�üYýPt�}�ûA~ �uùU�ut�su~10,yE�T~iü8r�sIübt��äruüPù'ø	ü8�]vu{it�ùTt�� yEø�ø	t��T� �Syu{={iú
ùT�ut�r�ùT�Et�ø�{iüIø[|I�5��qªúz}Ut���q�~=r�yurE�TúbrEø[�u}UüPru~���t�s �SüP}Ut�ý8t�}�w ÷ ù�~=�5ùT�Et�}Ut��SüP}UtÜrEt�ø	t��T�Uq�}UúØùT�Eq�ù
sI~10,yE�T~iü8rNþ�tG�^ù[q�þu~={i~���~=ru� � qPyu{�ùTÿÈùUüP{=t�}[q�rWù_^Z`�a®û0~Èw tPw=ûä� ùUqP} ùU~irE� �S}Tü8� q�r qP}TþE~�ùU}UqP}TúÚ� ùUq�ùTtPû



¥'��´�´����h�����PÕ �i�^�[�!¥'��¤;¤!¦8�W��§A�	�^���������.���[�W�h���Ó���U�È�
���^��� �

ùT�ut��Túb� ùTt��M�T�uüPyu{KsÚ}Ut�ø�üYýPt�}�ùTü�� ùUq�ùTt�� �S}UüP� ���ut�}Tt]�TyuþE�Tt �Wyut�rWù�sI~Z03y�� ~=ru��ø	ü8��vEyIùUq�ÿ
ùT~=üPr�~K�Üø	ü8{i{=~K� ~=üPrIÿ"�S}Ut�tPw8� � ùUq�þE~i{=~ ��~irE� � q�yu{iù ÿ�ùTü8{it�}UqPrWùÜ� ü8{iyIùU~iü8r.q�{K� ü�sut�q�{K����~iùT��ùU�utØø�qP�Tt
���ut�}Ut;ùT�Et(� t�rE�TüP}[��q�}Ut;~irEq8øAùU~iý8t �SüP}%q.{iü8ru�]ùT~=�]t(q�rEs��TyuþE�Tt �Wyut�rWùT{=úGþ3t�ø�üP�]t(qPø	ùT~=ýPt8û
q�{iùT�uü8yu�P�&qYù��T{i~=�P�WùT{=ú�sI~Z0,t�}Ut�rWù�ùT~=�]t���w
3.C%; FTD!@����>F @9C2;6?_C��NF 46:�� 5	� :�D<J�
 ~�ùU�ÚùT�Et�qPþ�üYý8t��]ü�ùT~=ýYqYùU~iü8r0û�~=rÚùU�u~K�%vEqPv�t�}�û3��t
�Sübø�yE��ü8rC� ùUqPþu~i{=~���~=ru�.ø	ü8{i{=~=�T~=üPrIÿ"�S}Tt�t!qP{i�8üP}U~�ùU�u� �Sü8}�sI~10,yE�T~irE�.ø	üP�]vuyuùUqYùU~iü8rE�*~=r&�Tt�r�� ü8}
rut	ù^��üP}U|I��w � �ut;��q�~=r&ø	üPrWùU}T~=þuyIùU~iü8rE�*ü	�'ùT�u~K�*vEqPv�t�}%q�}Ut!q8� �SüP{={iüY����w

`Pw 
 t�vu}Ut��Tt�rWùäqPr(q�{=�Pü8}T~iùT�u� �S��~iùT��%ý8t�}[� ~=üPrE��� �SüP}
ø	ü8{i{=~K� ~=üPrIÿ"�S}Ut�tÜsI~Z0,yE� ~=üPr(~ir(�Tt�r�� ü8}
rut	ù^��üP}U|I��w � �ut\+E}[� ù
ý8t�}[� ~=üPr �SüIø	yE�Tt��
ü8r�q�r�~KsIt�qP{u� t�rE� ü8}
rut	ù^��üP}U|;���ut�}Ut�qØ�Tt�r�� ü8}
ø	ü8����yuru~Kø�q�ùTt��Üv�t�} �St�øAùU{iú���~iùT��ùU�ut!rut�~=�P�bþ3üP}[�Ó~=r.~�ù[�Ü�8}T~Ks.qPrEs.sIübt���ruüPù�~=r8ùUt�} �St�}Ut
��~�ùU� q�rbúëü�ùU�ut�}C� t�rE� ü8}U�.~irêùU�utãrut�ù^��ü8}T|,w\	ØyE}G�Tt�ø	ü8rEsêýPt�}U�T~=üPrê~i�]vu}UüYýPt��]ùT�Et
v�t�} �Sü8}T��qPrEø	t*ü	��ùT�utR+�}U� ù�ýPt�}[�T~iü8r �SüP}
ùU�ut�ø�q8� t*���ut�}Tt�qz�Tt�rE�TüP}�ø�qPr�ø	üP�]��yuru~Kø�qYùUt
��~�ùU��ü�ùU�ut�}äruüPruÿ�rut�~i�8�bþ�ü8}T~=ru��� t�rE�TüP}[�LqYùä�TüP�]tÜsI~K� ùUq�r�ø	tPû��Tqªú��5w � �ut�ùU�u~i}[s;ý8t�}[� ~=üPr
t��bùTt�rEsu��ùT�Et#+E}[� ù�ýPt�}U�T~=üPr�ùUü�sIt�q�{,��~�ùU�.ùU�ut!ø�qP�Tt%���ut�}Tt!q(�Tt�rE�TüP}�~=r8ùUt�} �St�}Ut��Ü��~�ùU�
ü�ùU�ut�};�Tt�rE�TüP}[�Øq�ùz�TüP�]t]sI~K�^ù[q�rEø�tPûL�Tqªú��,w��'~irEqP{i{=úPû,ùU�ut �SüPyu}TùT�?ýPt�}U�T~iü8rãø	ü8�(þu~=rut��
ùT�ut�� t�ø	üPr�sGqPrEsGùT�utzùU�u~i}[s&ýPt�}U�T~=üPrE��ùTü.sut�q�{5��~�ùU�GùU�ut(ø�qP�Tt!���Et�}Utzq��Tt�r�� ü8}��]qªú
ø	ü8����yuru~Kø�q�ùTtÜ��~iùT��ü�ùU�ut�}
� t�rE�TüP}[�5qYù�sI~K�^ù[q�rEø�tPûª�Tqªú��äûªqPrEs�~=rWùTt�} �St�}TtÓ��~iùT�]�Tt�rE�TüP}[�
qYù%q�{Kq�}U�Pt�}�sI~K� ùUq�r�ø	tPûu�Uqªú��,w

� w 
 t]�T�uüY� �uüY� ùT�ut]q�{=�Pü8}T~iùT�u� �SüP}zø	ü8{i{=~K� ~=üPrIÿ"�S}Ut�t�sI~Z03y�� ~=üPr t�rEqPþu{it���yE�%ùTüGüPþIù[q�~=r
ùT~=�]t	ÿhsI~iýb~K� ~=üPr ��yu{iùT~=vu{it �I~iru� ~ir �Tt�r�� ü8}.rut	ù^��üP}U|I��w ÷ r qNù^��üPÿ®sI~=�]t�rE�T~=üPrEqP{��P}U~=s0û
��t�� �EüY� ùT�Eq�ùØ�]t��U�TqP�Pt���ü	��ù^��üG�Tt�r�� ü8}U��ùT�Eq�ù%ùT}[q�r�� �]~iùz�T~i��yu{iùUq�rEt�üPy�� {=úCsuü�ruüPù
ø	ü8{i{=~=sut!��~iùT��t�qPø[�Gü�ùT�Et�}�w

� w 
 tG� �uüY���uüY� ø	ü8{i{=~K� ~=üPrIÿ"�S}Ut�t�sI~Z03yE�T~=üPr ø�qPrNþ�t�üPþIù[q�~=rut�s?~ �%� ü8��t.�Tt�r�� ü8}U�z�Eqªý8t
� q�~={it�sCüP}��Eqªý8tØþ3t�t�r&�T�byIù�ü 0�ùUü.�Tqªý8tØv3üY��t�}�w

�Ew 
 t � �uüY� �uüY� � ùUqPþu~={i~���~=ru� � q�yE{�ùTÿÈùUüP{=t�}[q�rEø�t&ø�q�rêþ3tÚqPsusIt�séùTüNüPyE}.q�{=�PüP}U~iùT�u����w
� �byE��û'�^ù[q�}TùT~=ru� �S}UüP� q�r qP}Tþu~iùT}[q�}Uúã� ùUq�ùTtPû't�q8ø[�åü	��üPyE}(q�{=�Pü8}T~iùT�u���;}Ut�ø�üYýPt�}U�!ùUü
�^ù[qYùUt�� �S}UüP� ���ut�}Ut�ø	ü8{i{=~=�T~=üPrIÿ"�S}Tt�t;sI~10,yE�T~iü8rÚq�rEsGùU~i�]t	ÿhsI~=ýb~=�T~iü8r&�(yu{iùT~=vu{=t��I~irE��q�}Ut
qPø[�u~=t�ý8t�sLw��'~irEqP{i{=úPû8ùT�Et��TtØq�{=�Pü8}T~iùT�E�]�Üø�q�rGq�{K� ü�þ3t�ù[q�~={iü8}Tt�s�ùTü�sIt�qP{E��~iùT�.ùU�utØø�qP�Tt
���ut�}Ut;ø	ü8����yuru~Kø�q�ùT~=üPrCþ�t�ù^��t�t�r/�St�ýPt�rGùT�Et;rut�~=�P�bþ3üP}U~iru�<��� t�rE� ü8}U��~K�*yuru}Ut�{=~=qPþu{=tPw

� D!=25);>@���5&F�@�C%; C�� F 46:�� 5	� :�D<J � �ut]}Tt��^ù!ü	��ùT�ut�vEq�v3t�}z~K�züP}U�8qPru~ ��t�s�q8� �Sü8{i{=üY��� 

÷ r pbt�ø	ùT~=üPr � û5��t�su~=�Uø	yE�U�zùU�ut.�]üIsIt�{�ü	�*ùT�utG� t�rE� ü8};rut	ù^��üP}U|,w � �ut�r0û5~=r pbt�ø	ùT~=üPr � û
��t!vu}Ut��Tt�rWù�ü8yu}�q�{=�PüP}U~iùT�u� �SüP}*ø	ü8{i{=~K� ~=üPrIÿ"�S}Ut�tØsu~10,yE�T~iü8r0w ÷ r&pbt�øAùU~iü8r��Eûb��t%t �WùUt�rEsGüPyE}
q�{=�PüP}U~iùT�u��ùTü]vu}UüYýb~=sut�ùT~=�]t	ÿhsI~=ýW~K�T~iü8r��(yE{�ùU~ivu{=t��I~=ru�]q�rEsC� �EüY� �uüY� þ3ü�ùT�GùT�Et��TtØvu}UüPvuÿ
t�}TùT~=t��%ø�q�r�þ3t�q8ø[�u~it�ýPt�s&t�ýPt�r�~ �Óü8rut�þ3t��8~irE�Ø~=rÚq�� ùUqYùUt����ut�}Tt;ùU�ut��Tt�r�� ü8}%ø	{=üIø[|b�Øq�}Ut
ruü�ù��TúWr�ø[�u}Tü8ru~���t�s0wEpbyuþE�Tt �Wyut�r8ùU{iú8ûI~irÚpbt�øAùU~iü8r��uûI��t;sI~K�Tø�yE�U�*t��bùTt�rE� ~=üPr��*ü	�äü8yu}�q�{=�PüPÿ
}T~iùT�u����w��'~=rEq�{={=úPû3~ir pIt�øAùU~iü8r �uû3��t(sI~K�Tø�yE�T�%ùT�Et(}Ut�{KqYùTt�s&��ü8}T|&q�r�s&�]qP|Pt(ø�üPrEø�{iy�sI~irE�
}Tt��]qP}T|I��~=r�pIt�øAùU~iü8r"!Iw

# $ ò�ó&%('*)�ï%ó,+.-/-bô&021�ðuö^ò�ï&-

÷ r�ùT�u~K��� t�øAùT~=üPr5û8��t�vu}Ut��Tt�rWùÜùU�utØ�TúI�^ùUt����]üIsIt�{,q�rEs]~KsIt�r8ùU~ �Sú]ùU�utØq8�T�Tyu�]vIùU~iü8rE�Ó��qPsut
~iråùU�u~=�(vEq�v3t�}�w 
 t.qP�U� yE��t]ùU�EqYù�� t�rE� ü8}U�;qP}Tt�qP}T}[q�ru�8t�sã~ir q&�8}T~Ks?���ut�}Ut�t�q8ø[�?�Tt�rIÿ
� ü8};|WrEüY���Ø~iùU��{iüIø�q�ùT~=üPr?~ir?ùU�ut�rut	ù^��üP}U| � �Pt�ü8�]t	ùT}U~Kø(v3ü8�T~�ùU~iü8r2�Aw43ÜqPø[�?�]t��U�TqP�Pt]� t�rWù
þWúÚqG� t�rE�TüP}!~irEø�{iy�sIt��ØùT�E~=�!�Pt�üP�]t	ùU}T~Kø�v3ü8�T~iùT~=üPr0w � �byE��û,qG� t�rE�TüP}zø�q�r?sIt	ùUt�}U�]~irut�ùT�Et



° ³Ü¦8�^©8���^���P¦8£W£8�^�U�h�h�A� ¢ ¦W�*�^�z�LæP§[�[�h�h��¬ª�%���U�W���^©

v�üW� ~iùT~=üPr0û�sI~i}Ut�ø	ùT~=üPr&q�rEs&sI~K� ùUq�r�ø	tA�S��~iùT��}Ut��Tv�t�øAù*ùTü�~iùU�Tt�{ � �*ü��äùU�ut��Tt�rE�TüP}[��ùT�Eq�ù%� t�rEs
��t��T�Uq��8t���ùTü�~iù�w3��{K� ü�ûu��tzq8�T�Tyu�]tzùT��qYù�t�q8ø[�C�Tt�r�� ü8}�~=��qª�*q�}Ut!ü	�
~�ù[��ø	ü8����yuru~Kø�q�ùT~=üPr
}UqPru�Pt%qPrEs.qPr.~irWùUt�} �St�}Ut�rEø�t�}UqPru�Pt8w � ü�ùTt%ùT�Eq�ù�ûb~=r8ùUt�} �St�}Ut�rEø�t�}[q�ru�8t�~=���P}Ut�q�ùTt�}ÓùT��q�r.ü8}
t �WyEq�{,ùUü]ùT�ut�ø�üP�]�(yEru~=ø�qYùU~iü8r�}[q�ru�8tPw

�%susI~iùT~=üPr�q�{={iú8ûÜ��t qP�U�Tyu�]t&ùT�Eq�ùGüPrEt ø	{=üIø[| ùU~=ø[|êü	�zùU�ut �Tt�rE�TüP}Gø	üP}U}Ut��Tv�ü8rEsu�]ùUü
ùT�ut;vu}UüPv�q��8q�ùT~=üPr�ùT~=��t;ü��'q��]t��U�TqP�Pt8w � �uüPyu�8��ùU�ut��Tt�rE�TüP}[�*ø�q�rC�Eqªý8tØ�u~=�P�uÿ�vu}Ut�ø�~=�T~=üPr
ø	{=übø[|I��û �SüP}*ø	üP�]��yuru~Kø�qYùU~iü8r0ûb��t!yE�TtØü8ru{=ú]ùT�utz�u~=�P�ut�} ÿ®üP}[sIt�}Üþu~iùU��ùU�EqYù�ø	ü8}T}Ut��Tv�ü8rEs]ùUü
ùT�ut;vu}UüPv�q��8q�ùT~=üPr�ùU~i�]t�ü��'q��]t��U�TqP�Pt8w

 tÚq8�T�Tyu�]t&ùT�Eq�ù.ùT�Et�}Ut�~=��t �uqPøAùU{iúéüPrut�~=ru~iùT~KqYùUüP}�ùU�EqYù.~=ru~iùT~KqYùTt���ùU�utãsI~Z03y�� ~=üPr0w

�uüP}�� ~=�]vu{i~Kø	~iù^úPûä~irE~�ùU~=qP{i{=úPûä��t.q8�T�Tyu�]t�ùT��qYù�ùU�ut��Tt�rE�TüP}�q�ù�ùT�ut�{it �èù ÿ�ùTüPvB�ÈqYù({=üIø�q�ùT~=üPr
��������� ��~=��ùT�ut�~=ru~iùT~KqYùUüP}�w � �u~K��qP�U� yE��vuùT~=üPr&~=�%��qPsIt��T~ir�ø	t;��t�ø�q�r�ýb~=t��ìùT�ut�sI~10,yE�T~iü8r
qP�!vu}UüPvEqP�8qYùU~irE� �S}UüP�âùT�E~=�;�Tt�rE�TüP}!ùUü&qP{i{'ùU�ut�� t�rE� ü8}U�Ø~=rãùU�ut�rut	ù^��üP}U|&~ir?üPrEt]�T~=ru�P{=t
� �TüPyIùU�Iÿ�t�qP� ù����WyEq8sI}[q�rWù�w 
 t�}Ut��]üYýPt�ùU�u~=��qP�U� yE��vuùT~=üPrå~ir pIt�øAùU~iü8r � w �&q�rEsåvE}TüYýb~KsIt
q�r&q�{=�PüP}U~iùT�u� ���Et�}UtØùU�ut;~=ru~�ùU~=q�ùTü8}�~=�*ruüPù%qYù*ùT�Et;{it �èù ÿ�ùTüPv&v3ü8�T~�ùU~iü8r0w

 t�q8�T�Tyu�]tzùT�Eq�ù�ùT�Et(� t�rE�TüP}�rut�ù^��ü8}T|.��qP��q]v3t�} �St�ø	ù%�P}U~=sGùUüPv3üP{=üP�PúGq�rEsCruü.�Tt�rIÿ

� ü8}U�Ø�EqªýPt � q�~={it�sãü8}!qP}Tt�~ir?� {=t�t�vu~irE�C� ùUq�ùTtPw
	�ú���q�|b~irE�.ùT�Et��Tt�q8�T�Tyu�]vIùT~=üPr���û,��t�ø�qPr
sIt��T~i�8r qP{i�8üP}U~�ùU�u��� �Sü8}zv�t�} �St�øAù;�P}U~=sIÿ�þEq8� t�sÚ�Tt�rE�TüP}!rut	ù^��üP}U|I��w � �ut�r0ûL��t]t �WùUt�rEsãùT�Et
q�{=�PüP}U~iùT�u���ØùTü�sIt�q�{���~iùT�?ùT�ut.ø�qP�Tt]���ut�}Ut�� t�rE� ü8}U���SüPùT�ut�};ùT��q�r ùT�ut�~=ru~iùT~KqYùTü8}��Ø�Eqªý8t
� q�~={it�sLw

� � ò ' ' ö -bö^òÜï���[ñ % %�� ö��(ô&-bö òÜï

÷ rNùT�u~K�]� t�øAùU~iü8r0û5��t�vu}UüYýb~=sut�q�r qP{i�8üP}U~�ùU�u� �SüP}�ø�üP{={i~K�T~iü8rIÿ��S}Ut�tGsI~10,yE�T~iü8r��SüP}]�Tt�rE�TüP}[�
q�}U}UqPru�Pt�s�~=r]qØù^��ü�ÿhsI~=��t�rE�T~iü8rEq�{I�8}T~KsLw��%�Ó��t�rWùT~=üPrut�s�~=r�ùT�ut ÷ rWùU}TüIsIyEø	ùT~=üPr0ûP���ut�rut�ýPt�}
qØ�Tt�rE�TüP}
}Ut�ø�t�~=ýPt��'q!sI~10,yE�T~iü8r��]t��T�Uq��8t �SüP}
ùU�ut\+E}[�^ù'ùT~=�]tPû�~iù�}Tt�ùT}[q�rE�T�]~�ù[�0ùU�ut*��t��T�Uq��8t
ùTü;~iùU��rut�~i�8�bþ�ü8}U��w ��üY��t�ý8t�}�û�~ �,ù^��üA� rut�qP}Tþbú8�'� t�rE� ü8}U�'ùU}UqPrE�T��~iù�ùT�Et�sI~10,yE�T~iü8r]��t��T�Uq��8t
qYù(ùU�utG�Uq��]t�ùU~i�]t�ùT�ut�r ùT�Et��]t��U�TqP�Pt���ø	ü8{i{=~=sutPw � �EtGø	ü8{i{=~K� ~=üPrNþ3t�ø�üP�]t���t�ý8t�rN�]üP}Ut
vu}Tü8þu{=t���qYùU~=øz~=rÚ� t�rE�TüP}�rut�ù^��ü8}T|I�*���ut�}Tt;~iù%~K��ü	�èùUt�r�ruüPù�v�üW�T�T~iþE{it;ùUü.sIt	ùUt�ø	ù%���ut	ùU�ut�}
ø	üP{={=~=�T~iü8r]�EqP�Üübø�ø	yu}U}Ut�s�üP}ÓrEü�ù�wW��{K� ü�ûP~iù�~K�Óv3ü8�U� ~=þu{=t�ùT��qYùÜ�]t��U�Uq��Pt��Tt�rWùÜþbú�üPrut��Tt�r�� ü8}
ø	üP{={=~=sIt���qYù�ü8rutz}Tt�ø	t�~=ýPt�}*���ut�}Ut�q8��qPruü�ùU�ut�}�}Ut�ø�t�~=ýPt�}�ø�üP}U}Tt�øAùT{=ú.}Ut�ø�t�~=ýPt���~iù�w

� ü(sut�q�{3��~iùT��ùU�ut��Tt%vu}UüPþE{it��]��ûW��t%sut�+Erut%ùT�ut!vu}UüPþu{=t���ü	�5ø�üP{={i~K�T~iü8rIÿ��S}Ut�tØsI~10,yE�T~iü8r
qP� �Sü8{i{=üY����w � �ut.+E}[�^ù%}Ut �Wyu~=}Ut��]t�rWù �Sü8}Øø�üP{={i~K� ~=üPruÿ��S}Ut�t(su~10,yE�T~iü8rÚ~=�%ùT��qYù%ùU�ut]sI~10,yE�T~iü8r
��t��T�Uq��8tC�T�uü8yu{=së}Ut�q8ø[� t�ý8t�}Uú � t�rE�TüP}�w � �EtÚ� t�ø	üPr�s }Ut �Wyu~=}Tt��]t�rWù�~=��ùU�EqYù�ø�üP{={i~K� ~=üPr��
� �uü8yu{Ks ruüPù.üIø�ø	yE}�wL[�ü8}Tt&�Tv�t�ø	~Z+�ø�qP{i{=úPûÓ���Et�rê� t�rE� ü8}��åùT}[q�r�� �]~iùU��q?�]t��U�TqP�PtPû
~iù.~=�
rut�ø�t��U�TqP}Tú?ùT��qYù.qåø	üP{={=~=�T~iü8ré�T�uüPyE{=s ruü�ù�üIø�ø�yu}�qYù.q�rbú �Tt�rE�TüP}�ùT�Eq�ù�~=�]t �bv3t�ø	ùTt�s ùUü
}Tt�ø	t�~=ýPt*ùU�ut��]t��U�Uq��Pt �S}UüP����ûP~�w t8wiûWq��Tt�rE�TüP}�~=r�ùT�Et%ø	ü8����yuru~Kø�q�ùT~=üPr]}UqPru�Pt�ü����Ew � �byE��û
~ ��� t�rE�TüP}#P.ùT}[q�rE�T�]~�ù[��ø	ü8rEø	yu}U}Ut�rWùT{=ú]ùT�ut�rCùT�ut��Tt	ù�ü��
�Tt�rE�TüP}[��~irCùU�ut�ø	ü8����yuru~Kø�q�ùT~=üPr
}UqPru�Pt!ü	���.�T�uüPyu{KsGþ�t;sI~K� �^ü8~irWù �S}UüP� ùU�ut;� t�ù�ü	��� t�rE� ü8}U��~=rGùU�ut;~=r8ùUt�} �St�}Ut�rEø�tØ}[q�rE�Pt!ü	�
P,w � �byE��ûbùT�ut;vu}UüPþE{it�� �^ù[qYùUt��]t�rWù�~K��sIt�+ErEt�s&qP� �Sü8{i{=üY���T




¥'��´�´����h�����PÕ �i�^�[�!¥'��¤;¤!¦8�W��§A�	�^���������.���[�W�h���Ó���U�È�
���^��� �

� 7	HbVLO=48F BE>[68>[48FG4P<E>�mäl%HIOKO=:K9A:=HI<�R®QÈ7	4�4���:��
J39A:=HI<
��� 	�
������
������������� ����� ����� 
����������!�"� #$� �%# 
&�'��� (*)��$� �+�,#.-�
�/#&-�
0�1�+2 2 ��34�!���65�7�+5"
�!#$� 
&�
�&-��+)�2 �689
,� �%#$� �;:+
<��=

>9?A@ � (*)��$� ���CB0
&��� ���9
/�&-���)�2 �6��
<�D�-�
.	�
�!EF��
������� ?
G+?AH �*#I3��F� 
�������7�'JK�����MLN#.���O���&B,� #P�%#P#&-�
,���OB0
Q#$�RBQ
S

TIU 
�������7�0�!��D&��BVB�)��"� D<��#W� �+�����O���"
,��XJ�Y[Z
TIU 
�������7�0�!�F�!�%#�
�!��
��
��D&
����O���"
,���L+Y]\_^ ?


 tGvu}Tt�� t�rWù �SüPyE}�ý8t�}[� ~=üPrE�(ü	�%ü8yu}�ø�üP{={i~K�T~iü8rIÿ��S}Ut�tGsI~10,yE�T~iü8réqP{i�8üP}U~�ùU�u�&w4�uü8}��T~=��ÿ
vu{i~Kø	~iù^úPû3~=rãpbt�ø	ùT~=üPrE� � w]`	ÿ � w �EûI��t(qP�U� yE��t�ùT�Eq�ù�ùT�ut�� t�rE�TüP}%q�ù ����� ��� ~iru~iùT~KqYùUt���ùT�ut�sI~ �èÿ
�SyE� ~=üPr5w ÷ rãpbt�øAùU~iü8r � w]`Pû���t(su~=�Uø	yE�U��ùU�ut�qP{i�8üP}U~�ùU�u� �Sü8}ØsI~Z0,yE� ~=üPrã~irÚrEt	ù^��üP}U|b�����ut�}Ut
q �Tt�rE�TüP}]ø�qPréø�üP�]�(yurE~=ø�qYùTtCüPrE{iúN��~iùT�é~�ù[��sI~=� ùUqPrEø	t `Crut�~=�P�bþ3üP}[��w ÷ rëpbt�øAùU~iü8r � w � û
��t�t �WùUt�rEs?ùU�u~K�;ýPt�}U�T~iü8r �Sü8}(sI~Z03y�� ~=üPrå~=rNrut	ù^��üP}U|I�z���ut�}Ut.q�� t�rE�TüP}�ø�qPr?ø�üP�]�(yEru~�ÿ
ø�qYùUt���~iùT��~iùU�%su~=� ùUqPrEø	t � � �a` `PûErEt�~=�P�bþ�ü8}U��w ÷ rÚþ3ü�ùU�&ùT�ut�� t(qP{i�8üP}U~�ùU�u����ûI��t(q8�T�Tyu�]t
ùT�Eq�ù�ùT�ut�~irWùUt�} �St�}Ut�rEø�t;}UqPru�Pt;ü���q��Tt�r�� ü8}�~=�Ø�TqP�]t�qP��~iùU�!ø	ü8����yuru~Kø�q�ùT~=üPr&}UqPru�Pt8w 
 t
��t�q�|Pt�r�ùT�E~=�*}Ut �Wyu~=}Tt��]t�rWù�~=r&pIt�øAùU~iü8rE� � w � ûIq�r�s � w �Ewupbv3t�ø�~1+3ø�q�{={=úPûI~=rCpbt�øAùT~=üPr � w � ûW��t
t��bùTt�rEsåùT�Et�+E}[�^ù�ýPt�}[�T~iü8r �Èø��^w�pbt�ø	ùT~=üPr � wZ`��!ùTü sIt�qP{���~iùT�NùU�utGø�qP�Tt����ut�}Ut�qÚ�Tt�r�� ü8}
ø�q�rNø�üP�]�(yurE~=ø�qYùTt���~iùT�N~iùU�(sI~=� ùUqPrEø	tO`�rEt�~=�P�bþ�ü8}U�;qPrEs?~irWùUt�} �St�}Ut���~�ùU�N~�ù[��sI~K�^ù[q�rEø�t
� � �b` `PûWrut�~=�P�bþ3üP}[��wW��rEsLûI~=rGpbt�øAùU~iü8r � w �Eû8��t!t��bùUt�rEs]ùU�utØùT�u~=}Us�ýPt�}U�T~iü8r � ø��^wIpIt�øAùU~iü8r
� w � ��ùTüåsIt�qP{���~iùT�éùT�Et&ø�qP�Tt����ut�}Tt&q?� t�rE� ü8}�ø�q�rëø	üP�]��yuru~Kø�qYùUtG��~iùT�ë~iùU�]sI~K�^ù[q�rEø�t
� � �c` `8û�rut�~=�P�bþ3üP}[��q�rEs�~=rWùTt�} �St�}Ut���~iùT��~iùU�ÓsI~K� ùUq�r�ø	t � � �d` �5û8rut�~=�P�bþ3üP}[��w ÷ r�pIt�øAùU~iü8r
� w �Iûb��tØvu}UüYýW~KsIt!q�rGqP{i�8üP}U~�ùU�u� �SüP}�ø	ü8{i{=~K� ~=üPrIÿ"�S}Ut�tØsu~10,yE�T~iü8r�~=ru~�ùU~=q�ùTt�s�þbú.q�rCq�}Uþu~iùT}[q�}Uú
� t�rE� ü8}�wL�%{�ùU�uüPyu�8� ~=rNpbt�ø	ùT~=üPrE� � wZ`�ÿ � w �.��t�qP�U�Tyu�]t(ùU�EqYù;ùU�ut�ø	üP�]��yuru~Kø�qYùU~iü8rã}[q�ru�8t
�S}Ut��Tv�t�øAùT~=ýPt�{iú8ûE~=rWùTt�} �St�}Ut�r�ø	t�}[q�ru�8t��*ü��Óq�{={ä�Tt�rE�TüP}[��q�}Ut�~KsIt�rWùU~=ø�q�{�ûEüPþ�� t�}TýYqYùU~iü8rE����qPsut
~ir�pbt�ø	ùT~=üPr � w ���T�uüY�êùT��qYù*ùT�ut;qP{i�8üP}U~�ùU�u� ø�q�rGþ�t;qPvuvu{=~it�s�t�ýPt�rG~ �äùT�ut�ú.q�}Ut!su~10,t�}Ut�rWù�w

e Jgf h�:�D!? @9C2;ifkj�3UCklml��6;6@In�58F :ofXprq�; F :�D � :�D�:sf

��üPrE�T~=sut�}�q��T~i�]vu{=t��P}U~=s rut�ù^��ü8}T|Ú���Et�}Ut]q��Tt�r�� ü8}zø�q�rNø	ü8�]�(yuru~Kø�q�ùTt]��~iùT� �Tt�rE�TüP}[�
ùT�Eq�ù%q�}Utzsu~=� ùUqPrEø	t `;qª��qªú �Èø��^w �'~=�Pyu}Ut `��&tªw

0 2

4 6

Legend

Sensors in communication range of <0, 0>

1 3

2 4 5

75

3

u :=Z3Ò�vWÒ �8��¤;£W´��Ø�8�Öu¦W�h���������G�8�U���'���^�����Ó©8�U�^�;���h�[�W�h����§[��¤;¤!¦W�8��§A���^�[�Ü�Ó��^©G��^���P���®Õ
� ���W§[� ���8�[����©��I���^�[ºbç
©W����¦W¤!�I�T�Ó���h�h�Y§[���	�^�A�]�Ó���^©.�Ø�h�[�W�h�����h©8�	�Ó�Ü�^©W���h´����������Ó©W��§ ©
��Ü�h©W��¦W´��(�h� ���W�h¤;��Aº

w ¯ ���^©W�[�h���Uæ8��¤;£8´��U�'�
�*©W�A¬ª��¦8�h�A���^©8��¤����W©b�	�h� �����8���®� ���8§[�*�I�U�È�
�[�U���h�[�8�h���^�[ºbÙ�¦8�Ó��´�����Õ
�^��^©W¤;�Ó§A�����I�%��£W£W´����A�]�[¬��[�]��L�
��§[���W�h���8�U���^©W�����[����� ��£W©8��§z�8���®� ���W§[���I�U�È�
�[�[���h�[�W�h���^�[º
�P�[�*�^©8�QxW�^�®�Ó���W�h�U�^¬����^�����]���.�P�[§T�^����� � º y�º



y ³Ü¦8�^©8���^���P¦8£W£8�^�U�h�h�A� ¢ ¦W�*�^�z�LæP§[�[�h�h��¬ª�%���U�W���^©

�u}UüP� ùT�u~K�Q+E�Pyu}UtPû3��t(üPþ�� t�}Tý8tzùT�Eq�ùz�Tt�rE�TüP}[� � ` ����� qPrEs � ��� ` � �T�uüPyE{=s�rEü�ù%ùU}UqPrE� ÿ
��~iù�q�ù�ùT�ut%�Uq��]t*ùU~i�]t�qP��ùT�ut�~i}Ó�]t��T�Uq��8t��
��~={i{3ø	üP{={=~=sIt�q�ùÜ� t�rE�TüP} � ` � ` � w � �ut �Sü8{i{=üY��~=ru�
q�{=�PüP}U~iùT�u� vu}UüYýb~=sut��*q]ø	üP{={=~=�T~iü8rIÿ"�S}Tt�t!sI~Z0,yE� ~=üPrC~=rCrEt	ù^��üP}U|b�����ut�}Tt;�Tt�rE�TüP}[�*ø�q�r&ø	ü8��ÿ
�(yuru~Kø�q�ùTtzüPrE{iúG��~�ùU�GùU�ut�~=}�sI~K�^ù[q�rEø�tA`zrut�~=�P�bþ3üP}[��w

30-�
��V� 
������� J6��
<D<
%� 	�
&�[����� (*)��$� �+�FBQ
.��� ���9
,�;�7�+B � 
��������L
� � T L6� �r3 
&�;#,��
%� �+-�8���k�%#4��� �;# ����D<
 � Y

#&�������&B,� #P����# 
� � D2 �OD � #$� D � ?

2 � 
�� � T L � �0���O�!#.-M��
�� �+-�8���X��#]��� �;# ����D<
 � Y

#&�������&B,� #P����# 
� ² D2 �OD � #$� D � � ?

2 � 
����F� )�5�2 � D<�%# 
/B0
&��� ���9
C��
<D<
%� 	�
<�C�;�7�+B 
<���;#������+)%#.-N��
%� �+-�8���

� �����O��


� 4>:<C2D!: l e Jgf � �EtÓq�þ3üYýPt�q�{=�Pü8}T~iùT�u�ì�Tq�ùT~K�,+Et��,ùT�EtÓvu}UüPþu{=t�� � v3t�ø�~1+�ø�qYùU~iü8r!ü��bø�üP{={i~K�T~iü8rIÿ
�S}Tt�tzsu~10,yE�T~iü8r0w
� D�C C � J � �Et!vE}Tübü	�'~=�%� ~=�]~i{Kq�}*ùUü�ùU�EqYù�ü�� � �Et�üP}Ut�� � w � ���ut�}Tt���� `Pw 	


e J�� h�:�D!? @9C2;��j�3UCklml��6;6@In�58F :��,pPq�; F�:�D � :�D!:��
��üPrE�T~=sut�}�q��P}U~=sGrut�ù^��ü8}T|����ut�}Tt;q]�Tt�rE�TüP}�ø�qPrCø�üP�]�(yEru~=ø�qYùUt!��~iùT���Tt�rE�TüP}[��ùT�Eq�ù%q�}Ut
sI~=� ùUqPrEø	t�� � � ` `;qª��qªú �Èø��^w �'~=�Pyu}Ut � ûI���ut�}Tt���� � �Aw

0

Legend

Sensors in communication range of <0, 0>2 3

1

u :=Z3Ò�`uÒ �8��¤;£W´��Ø�8�Öu¦W�h���������G�8�U���'���^�����Ó©8�U�^�;���h�[�W�h����§[��¤;¤!¦W�8��§A���^�[�Ü�Ó��^©G��^���P���®Õ
� ���W§[� ² �8�[����©��I���^�[ºbç
©W����¦W¤!�I�T�Ó���h�h�Y§[���	�^�A�]�Ó���^©.�Ø�h�[�W�h�����h©8�	�Ó�Ü�^©W���h´����������Ó©W��§ ©
��Ü�h©W��¦W´��(�h� ���W�h¤;��Aº

�u}UüP� �'~=�Pyu}Ut � ûI��tzü8þE� t�}Tý8t%ùU�EqYù%�Tt�r�� ü8}U� � � � ��� qPrEs ����� � � �T�uüPyu{KsGruü�ù*ùT}[q�r�� �]~iù
qYù�ùU�ut��Uq��]t;ùU~i�]t�q8��ùU�ut��Tt(�]t��U�Uq��Pt�����~={i{
ø	ü8{i{=~=sut(qYù � � � � � wLpb~=rEø	t�ùT�ut�� t�rE� ü8} ����� � �
ø�q�rëø	ü8����yuru~Kø�q�ùTt�qYù�qã{Kq�}U�Pt�}�su~=� ùUqPrEø	t�q�r�sNùT�Et&�Tt�r�� ü8}U� ����� � � û � � � ��� vu}UüPvEqP�8q�ùTt
ùT�utCsI~10,yE�T~iü8r0û�� t�rE�TüP}[� ����� ` � û � ` ����� qPrEs � ` � ` � rut�t�sNruüPù(ùU}UqPrE� �]~iù�w � �ut �Sü8{i{=üY��~=ru�
q�{=�PüP}U~iùT�u� vu}UüYýb~=sut��*q]ø	üP{={=~=�T~iü8rIÿ"�S}Tt�t!sI~Z0,yE� ~=üPrC~=rCrEt	ù^��üP}U|b�����ut�}Tt;�Tt�rE�TüP}[�*ø�q�r&ø	ü8��ÿ
�(yuru~Kø�q�ùTtz��~iùT�&ùT�Et�~=}�sI~=� ùUqPrEø	t�� � � ` `PûIrut�~i�8�bþ�ü8}U��w

3[-�
��� 
��������J ��
<D&
�� 	�
&�[����� (*)��$� ���CB0
&��� ���9
,�;�7��B � 
���;�O�kL
� � T L � �P3 
&�g#/��
�� �+-�8���X��#r��� �;# ����D<
�� Y

#.���O���&B,� #r����# 
� � D2 �OD � #W� D � ?

2 � 
�� � T L � �Q�����7#.-M��
�� ��-�8"���X��#r��� �;#��O��D<
�� Y

#.���O���&B,� #r����# 
� ² D2 �OD � #W� D � � ?

2 � 
����� )�5�2 � D<��#�
�B0
&�������"
/�g�7�+B 
<���g#����;�+)%#&-K��
�� �+-�8�O�A���k#;���MD2 �� 
Q#��F���+)���D<


� �+������




¥'��´�´����h�����PÕ �i�^�[�!¥'��¤;¤!¦8�W��§A�	�^���������.���[�W�h���Ó���U�È�
���^��� �

� 4>:<C2D!: l e J�� � �EtÓq�þ3üYýPt�q�{=�Pü8}T~iùT�u�ì�Tq�ùT~K�,+Et��,ùT�EtÓvu}UüPþu{=t�� � v3t�ø�~1+�ø�qYùU~iü8r!ü��bø�üP{={i~K�T~iü8rIÿ
�S}Tt�tzsu~10,yE�T~iü8r0w 	


e J e h�:�D!? @9C2; e j�3UCklml��6;6@In�58F :ofXprq�; F :�D � :�D�: �
��üPrE�T~=sut�}�q��P}U~=sGrut�ù^��ü8}T|����ut�}Tt;q]�Tt�rE�TüP}�ø�qPrCø�üP�]�(yEru~=ø�qYùUt!��~iùT���Tt�rE�TüP}[��ùT�Eq�ù%q�}Ut
sI~=� ùUqPrEø	tS`�qª�*qªú&q�rEs�~=rWùTt�} �St�}Tt���~�ùU� �Tt�rE�TüP}[��ùU�EqYù;q�}Ut�su~=� ùUqPrEø	t� � �c` `�qª�*qªú �Èø��^w
�ä~=�PyE}Tt � ûI���Et�}Ut � � � �Aw

0 2

6 8

Legend

Sensors in communication range of <0, 0>

1 3

3 5 6

97

4

Sensors in interference range of <0, 0>
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Legend
Sensors in communication range of <0, 0>

Sensors in interference range of <0, 0>
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