
����������	�
�����
�������� ��������� ����� ���������"!#�$� %&�'����	����

(&)+*�,.-0/�13254�6)748-�1+9;:=<>)@?�)@A BC,EDGFIH�1;J�J'K)7LMK)N,E48134GO
P ,.FN2Q)GH�LER�SQ9;TU,.V

WYX@Z\[=]_^�`M[
acb&dfe5g�hjilkmb\npo.q;b�r;nse5tmuvb\w"e�x�dfeyw'r;z;oEivg;{}|~{�u�eyt�|_u�|_u�iv{5g;w'b\gmopt�b\�o���b\b\gpoE��e'e5n�w'e5nsb�hEb=�yz;b\g�dfb=h�hEz;t;�Eb=dfo�o.e$�M|Mn.�yivg;{>w�ilhEw$|�o�d.qc|Mg�k�ivg�kmbfur�b\g�|_uvoEivb=h\��a�b�r;n.eM�5b�|'oEiv{5qmo��m���7���5�@�E�.�E���&�������.�E�+uve5{��N��t�eyz;g�kpe5g>osq;b��eyn�hEo.� d\|5h¡b�gQz;w�t�b\n¢eMx�kyilhEoEivg�dfo�e5r;oEivw�z;w£|�u¤iv{5g;w�b\gQo�h¥x¦e5n�oE��e$hEb=�yz;b\g�dfb=heMx�u�b\g;{yo.q$�>|yh@o.q;b8r�|�n�|Mw'b\o.b\nfh�|Mn.b��M|MnEivb=k���§�qmilhUn.bf¨�g;b=h�|©����� �.�¡� �@z;r;r�b\nt�e5z;g�k�tQ�Cª8z�hj¨�bfulk�b\o8|_u �v«�|Mg�h¡��b\n¡i�g;{�|'�5z;b=h¡oEive5g>r+eQhEb=k�tm�­¬@b\�m®\g;b\n¯|�g�ka�|Mo.b\n.w�|MgN�C°�z;n�uveM��b\n�t+e5z;g�k�n.b=�yzmi�nsb=h�|�g�z;gmt�e5z;g�kmb=k&|�u�r;q�|�t�b\o=�p±;e5nhEo.nEivg;{Qh¥eM�5b\n8|�tmi�g�|�n.� |_uvr;q�|Mt+b\o=«���b�r;n.eM�5b�|�²¢�����.�s�\�Uuve���b\n¢t�e5z;g�k��¢±;e5no.q;b�r�|Mnf|Mw'b\o.nEild³{Muve5t�|_u�|_u�i�{yg;w'b\gQo@eMxµ´Y¶·�8hEb=�yz;b\g�dfb=h@z;g�kmb\n�hEz;w'�¦e�x¸�¦r�|_ivn�h

h.dfe5nEivg;{���b�r;n.eM�5b�|���¹�º »�f¼ �7���5�¾½ �.�E� ������´ �.�E� � �.�E� uve5{��N�Nz;r;r+b\n�t�e5z;g�k�eygo.q;b8gmz;w�t�b\n�e�x¿kyilhEoEivg�dfo8eyr;oEivw$|_u�ivo���n.b\{Mive5g�h¥|Mg�k$|�²¢�E� �s�E� �@uveM��b\n�t+e5z;g�k�«r�|Mn.oEil|_u�uv�>|Mg�hE��b\nEivg;{'|�r;n.e5tmuvb\wÀe�x³¬@b\�m®\g;b\n=��Á�|5hEb=k�eyg$bfÂ;r�b\nEivw'b\gmo�|_u�b\�m�iÃkmb\g�dfb5«7��b�dfeygM��b=dfo.z;nsb�osq�|Mo¢x¸eyn8oE��e'n�|Mg�kmeywÄhEb=�5z;b\g�dfb=hÅ«No.q;b�gmz;w�t+b\n�eMxe5r;oEivw$|_u�ivoE�Yn.b\{Mive5g�hUilh¢|Mr;r;n.e_ÂQivw$|�o.bfuv�­Æ �C��ivo.qCqmiv{5q>r;n.eyt�|Mtmi�u¤ivoE�5�
Ç�È3É�Ê$ËNÌ5ÍUÎQÏÑÐ b=�5z;b\g�dfb~|�u¤iv{5g;w�b\gQo=«Òw�zmuvoEivrmuvb~|_u�iv{5g;w'b\gmo=«©r�|Mn�|Mw'b\osnEild|Mg�|_uv�Óh�iÃhÅ«�dfe5w'r;z;o�|�oEive5g�|_u�tmiveMuve5{5�5«+bfÂ;r�b\nEivw'b\gmo�|_u¿|�g�|_uv�Óhjilh¥eMx�|_uv{5e5nEivo.q;w$hÅ�

ÔfÕUÖ.×QØ\ÙjÚ Û©Ö.ÜMÚNÝ\Þµß@Ý_Û�×5à5ÚjÖ.Ù�á5â¡ã¤ÖsÜQâEÖ=äyå¦Ý\æ¿Ø�á�Ú�Ø\ÚjÖ�ç³Ü5ã�è=Ö.Ùjé ã�Ú¦ê�ä_ë�Û©Ö.é�ä_å¦ë&ì=í=íyî=î_ïµáMày×5×QÝ_Ù ÚjÖ�ðã�Ü�×QØ\ÙjÚNñMê�Ú ò5Ö�óUØ\Ú ã�Ý_ÜQØ\ôMá5âEã�Ö.ÜQâEÖ�õ5Ý_à5ÜQð5ØÅÚ ã�Ý=Ü�à5ÜmðMÖ.ÙNö_Ù�Ø\ÜMÚjé¾ß�ß�÷¿øúù_ì=û_í=ù\üMý�Ø\ÜQð¢ß�ß�÷@ø ù=ù_þ=þ_ÿ\ü�þyï
� ø¦Û�Ø\ã�ô��������	��
���
�������������
�����
���������
	��ï
� ÕUÖ.×QØ\ÙjÚ Û©Ö.ÜMÚ�Ý\Þ��'Ø\Újò5Ö.Û�ØÅÚ ãvâEéfä�å¦Ý\æ�Ø>áMÚEØ\ÚjÖ>ç�Ü5ã�è=ÖsÙ é ã�Ú¦êMä�ëUÛ�Ö.éfä�å¦ë ì_í=í5î_î=ï}áMày×5×QÝ_Ù ÚjÖ�ðã�Ü0×QØÅÙ Ú&ñMê Ú ò5Ö}óUØ\Ú ã�Ý_ÜQØ\ôYá5âEã�Ö.ÜQâ¡Ö õ5Ý_à5ÜQð5ØÅÚ ã�Ý=Ü àyÜQðMÖ.Ù·ö=Ù�ØÅÜMÚ Õ �'á_ø ù=þ_í5îfí=þ=ìyï � ø¸Û�Ø\ã�ô��

���"!�!�
�#�
�������
�����
	�����$��
	�3ï
% ÕUÖ.×QØ\ÙjÚ Û©Ö.ÜMÚ�Ý\Þ�ß@Ý_Û�×5à5ÚjÖ.Ù�á5âEã�Ö.ÜQâ¡Ö=ä@å¦Ý\æ¿Ø�áMÚEØ\Ú Ö�ç�Ü5ã�è_Ö.Ù éjã¤Ú¦êMä�ë�Û©Ö.é�ä+å¦ë ì=í=íyî=î_ï � ø¸Û�Ø\ã�ô��

��#�����&	'(���������)��
�����
	�����)��
	�;ï

*



� �������	��

�
���������

����������� �	!#" $&%�"('*)+",� ���.-/'��,"�'0���1!32/'�",2 4��65�"7�,2&!8�:9;�=<0"(�.>?%@!8" <A�6"B)C5�'D�1$&%�" !E4F2/G
<0"��6"(G��,��'��.'�-	!8���,�.�1�HG����8>JIF5�2/�72/��2K-/>@L@M@"(�89N"("('�M��.2/��2K-/�=)(�H�O!8" $P%D"('@)+" !RQTS��H�65D"(GT�65@� '
-K��U&"V�W�@�HG��6�1� �X�.�1!#��2H4YG�"+4F"(G6"�'@)+" !��62Z��5�"JUK�/!8�N�.���6"�G[�H��%�G6"V2/',��5��1!�!#%�M�\8" )R�(]09�"JG6"R4F"(G
��5�";G6" �K<0"(G���2W^�%@!`_*"(�1<Xab!�M@2&2/cedgf/hiQkjl)+2K���." )+�6�.2/'m2H4n" �HG����."(G��*�H�@"(G[!�2K'���5�";!8%�M�\8" )+�
)(� '�Mo"34F2/%�'*<���'pd *(q hr]09;5��.��"J��5�"3G6"(UO��"�9sd *�* hT-K��U&" !	G6"(�."(UK�H'O�NG�"+4F"(G6"�'@)+" !RQ

jE'ut/vxwzy&{�|�}R{O~JMo"��#9�"("('��89N27!#��G6��'D-&!:��� '@<?��2H4���"('�-K�65@!���� '@<?�
]n�����
]
�=!W���*�H��Gm2H4�" $&%@� ���F��"('�-K�65�!8�6G���'�-�!W����I#�Y�.�[���xLJ9;5D"(G6"?�Y��I�G�" !#�@" )+����U&"(�.>&]T�;��LV�1!
2KM��[� ��'�" <
MO>?��'*!#"(G��6��'D-�!#�@" )+�=�H�;�8�Dt&�+}Z)[5@�HG��/)+��"(G[!mIi<0"('D2/�6"B<pMO>l�R�&�&LE�.'0��2
��Ii�JL
%�'*<0"(G��65�"ZG�" !#��G6�1)R�6��2K'��65@� �J�65�"�G6"Z)��H'
M@"Z'�2�)[5@�HG��/)+��"(G��o2�!#�.�6��2K'
��'e9;5��1)[5?M@2/��5
�Y�Y�H'*<����T5*�BU&"�!8�@�/)R" !+Q�j�|Zt/~r�C���1!3�,�o2�!#�.�6��2K'���'
9;5D�1)[5����k�H'*<A�;�T5@�(U&"Z�65�"
!��H�,"m)[5@�HG��/)+��"(G(Q�j�|Zw���|Zt/~r�C���1!��Z�o2�!#�.�6��2K'
��'e9;5��1)[5
���n� '@<
���@5@�(U&"m<0�x X"�G6"('O�
)[5@�HG��/)+��"(G[!R]o'D"(����5�"(G�2H4�9;5��1)[5?�=!J�,!8�@�/)+"�Q3jE'�w1{�¡0}[v	�1!��,�o2�!#�.�6��2K'
��'
9;5��=)C5e2/'�"
2 43���k�H'*<¢�;�T5@�K!Z�?!#�*�/)+"&Qej£y&t+���1!W�e!#" $&%�"('*)+"�2 4�2/'�"72/GW�72/G6"�)R2/'@!8" )+%�����U&"
!8�@�/)+"B!N��'
�Y�o2KGJ�;�.Q

¤ '�!6)R2/G6�.'�-��H'e� ����-K'��,"('O����� �[)[5�" !	�HG�"3G6"(9¥�HG[<O" <X]09;5D����"��,�=!#��� �[)[5�" !+] ��'*<0"(�1!R]
� '@<�-&�H�*!Z�HG6"7�o"�'@�H�.��¦(" <nQ�§��HG���2K%@!W� ����-K'��,"('O�3!�)+2/G���'�-�)+G�����"(G6�=�¨5*�BU&"�M@"("('��DG62/�
�@2&!8" <©Ir!#"("�]	�H-&� ��'T]VdªfKh�L�«N�65��=!W�@�H�@"(G�<O" �H�=!W9;���65�y/v­¬&®[t/v�t/vxwzy&{�|�}R{O~¯�RQ�°X"(��±	]N²	]
� '@<�³´<0"('�2K�6"3�65�"3�,�=!#��� �[)[5T]&!8�@�/)+"�]@�H'@<�-&�H�e�@"('@�H�.�6�." !+Q	µN5�"Z���[¬&¶[}E2 4��W-/�.2/M@� �
� ����-K'��,"('O���·9;�.�65e¸����H��)C5D" !+]O¹��7�1!#�¨�H�[)[5�"�!+]&º���'@<0"��1!+]D�H'@<e»¼-��H�@!��1!

���[¬&¶C}[½	Ir±��[²	�6³TL	�¾¸¾¿À¹o±
¿Àº0²�¿�»/³YÁ I * L
Â �x n"(G6"('O�T�@"('@� ���8>3)[5�2/�=)+" !o>O��"��1<J<0�x n"(G6"('O�T2/�D�6����%��Ã� ����-K'��,"('O�[!RQ ¤ �Y)(�H'mM@"N!85�2 9;'
��5@�H��]Ä4F2/GÅ�H'O>
�@�H�.GW2 4�!#��G6�.'�-&!R]��65�"eIi±	�[²	�6³TLJ!8�@�/)R"��=!:<O" )+2/�7�o2�!#" <
��'O�62e)+2K'0U&"�Æ
�@2/�.>05D" <0G[� �3¬+�@~rw1|Zt/vxw�~rÇ?¶C}Fy�w1¬&{P��!8%@)C5À�65@� �(]Ä4F2KGZ" �/)[5�G6"(-K��2/'uÈW]��65�"�G6"�"(Æ0�=!#��!:� '
� ����-K'��,"('O�;�65*�H�3�1!J2/�D�6���¨�H�T4F2/Gm�H�.���@2/��'O�[!���'��65�"Z�.'0��"(G6�.2/GV�H'@<X]X4F%�G��65�"�G6�,2KG6"&]nÈ
�=!¼��� Æ0�.���H��4F2KG���5��1!Z��G62K�@"(G6�8>ÉdËÊ hiQ©Ì	�." �HG���>&]	��439�",_@Æ��H'O>¢�*�HG[� �,"(��"(GZ9N"e-/"(�
��<0" )+2K�,�@2&!8���6�.2/'�2H43��5�"
!8�@�/)+"�4F2/G,��5�"?2K�65�"�G��89N2���'O�62À)+2K'0U&"(ÆÀ�o2K��>O-/2K'@�H�JG�"(�
-K��2/'*!+Q�Í��HG��H�,"(��G6�=)J!#" $&%�"('*)+"3�H�.��-K'��,"('O�VdËÊ0]@Î�]XÏ�] *�* ] *�Ð hY!#��%@<0�." !���5�"3��G62K�@"(G6����" !
2 4T!8%@)[5W�@� G[�H�7"(�6"(G��i!8�@�/)R"N<O" )+2/�7�o2�!#�.�6��2K'@!Y�/!�9�"(���O�K!��65�"��,"(��5�2O<�!X4F2/Gk)+2/'@!8�6G�%@)+�6�
�.'�-Z�65�"��
Q

Ñ "('*)+"+4F2/G��65T]@9N"Z9;�.���k)+2/'*!#�1<O"(GJ2/'D��>
� ���.-/'��,"�'0��!N�65@� �W<O2,'�2/�3�@"('@� ���.¦("W-��H�@!R«
�rQË"&Q.]P³e� q Q	µN5��=!��*�H�@"(G;�1!;�,2K�6��UK� �6" <ZM0>7�65�"J4F2/�.��2 9;��'D-ZG6" !8%�����Q
ÒmÓUÈ�ËNÌyÈOÔ ÕuÖC×�Ø�Î+Ù�È0Ú ÍIÈ&Û�Ü�Ú.Ï,Ý�Þ&ß8àAá ¬&¶3y/vx¬&®[t/v;t/v­wzy&{�|�}R{0~Åâ�w�~1��ã(t&¶RÇ/w1{KyA|Zw��Rä
|Zt/~r�C�¨t&{�¡Å�8�Dt&�+}��@}R{Dt/vz~iw�}��[å	~¯�@}V{�æO|Z®+}R¶J¬#çV¬+�@~rw1|Zt/vxw�~rÇZ¶C}Fy&w1¬&{&�V¬#ç�~¯�@}VtH�[��¬ �(w1t/~8}�¡
¡0}��[¬&|E�D¬H��w�~rw1¬&{�¬#çm~1�@}3Ii±	�[²�LN�@vxt&{@}mw��JèmIi� �.�E� L(é

Ð



jE�.�ocO'�2 9;'e�H�.-/2/G�����5���!���2ZM�%��.�1<���5�"3<0" )R2/�,�@2&!8������2/'72H4k�65�"J�*�HG[� �,"(��"(G;!8�@�/)+"
�.'@<0%@)+"B<lM0>��#9�2�!#"B$P%�"�'@)+" !�Ii!8"("&]E"�QË-�Q.]mdËÎHhFLZG6%D'¾��'¾�6�.�,"?�DG62/�@2KG6�6�.2/'@� �3�62��65�"
'O%���Mo"�G�2 4�G�"(-/�.2/'@!N��%��.�6���D����"�<WMO>���5�"39N2/G�c,'�"("B<0" <���2�)+2/�,�D%��6"V�Z!#�.'�-/�."J-/�.2/M@� �
� ����-K'��,"('O�(]K9;5��1)[5,�1!EèmIr�X�?L[Q	µN5O%@!+]@µN5D"(2/G�"(� * ���7�����." !���èmIi��� �E� �?L�M@2K%�'@<�2K'
��5�"3�6���7"E��2�M�%D���1<��65�"m<0" )R2/�,�@2&!8������2/' Q

¤ '��65D�1!:�*�H�@"(GZ9N"¨!#5�2 9£�65@� �W�65D",M@2/%�'@<�2H4VµN5�"�2/G6"�� * �=!:�6�.-/5O�W9;5�"�'��65�"
� ����5@� M@"(�;�1!N%�'OM@2/%�'*<0" <X]���5�"(G6"�M0>7�H'@!89N"(G���'�-���$&%�" !#����2K',�@2&!#"B<�MO>�Í�"(UO¦('�"(G�� '@<
� �H��"(G6��� '£d��(hrQ ¤ '©4r�K)+�(]39N"À��G62 U&"���5@�H�
��5�"�"(ÆD�/)+�eM@2/%�'@<��1!��0Ii��� Ð
	 L �.�E���
èmIi� �.�¡� �.2/-��ÄL�Q�
�2/G���M@2/%�'*<0" <�Ii!#�@" )R��_n)(� ���.>&]NM��.'@�HG�>oL�� ����5*�HM@"(�(]�9N"�� G6"
2/'D��>
� M���"m�62,-K��U&"m�H'��JIr� �.�.� LN�.2H9�"(G�Mo2K%�'@<XQW��%�G���2 9�"(GEM@2K%�'@<?��G�2&2H4r!3�HG�"Z)+2K'@!#��G6%@)+�
����U&"�� � "7!#5�2 9£5�2 9 ��2?-/"�'�"(G[� �6"�4F2KGZ" �/)[5À�¾���@� ��GW2 43!8" $&%�"('@)+"B! 2 4J�."('�-K�65��
��5@�H���K)C5��."(U&"��65�"�)R�1�H�.�," <?M@2/%D'@<�!+Q��N%D���1<O��'�-��65D"��*�HG[� �,"(��"(G6�r!#�@�K)+"7<0" )+2K�,�@2/�
!8���6�.2/'@!;��'*<0%@)+" <�M0>7�65�" !8":4r� �,���.��" !	2H4�!8" $P%D"('@)+" !NG�" $&%���G�" !+]�G�" !#�@" )+����U&"(�.>&]��JIr��� �E� L
� '@<��JIr� � �.� L	�6�.�,"&Q

j�4F��"(GT)+2K'@!#�=<0"(G���'�-;�@� G[� �,"(�6G��1)T�89N2/�r!#"B$P%�"�'@)+"	)+2K�,�@� G6�1!82/'T]R9N"�!#��%@<0>J��5�"	� ����-K'��
�,"�'0�;2 4���� Ð !#" $&%�"('*)+" !;2H4���"('D-/�65´�A%�'@<O"(G:��æO|Wä8¬#çRä��Dt&w1¶6�Z!�)+2/G���'�-D]X9;5��=)C5e�1!��
<0�.G6" )R�W-/"�'�"(G[� ���.¦ �H����2/'À2H4�I * L[Q � "e!#5�2 9���5@�H�Z��5�"��@�HG��H�,"��6"(G��i!8�@�/)+"¨<0" )+2K�,�@2/�
!8���6�.2/'¾�.'©��5��1!,)��/!#"�5@�K!¨��5�"À!6�H�7"
!#��G6%@)R�6%�G�"��/!¨4F2KG��#9�2�!#"B$P%�"�'@)+" !?Ir!#"("���" )+�
����2/'*! Ð � '@<?ÊW4F2/GV<0"(���H���=!N2/'e�65��=!;!#�6G�%@)+��%�G6"/L�Q	µN50%*!+]��65D"Z<0" )R2/�,�@2&!8������2/'¨)(�H'eMo"
M�%D�����V��'
�6�.�,"3��G62K�@2/G6����2K'@�H�	�62���5�"Z'0%D��M@"(G�2H4�G6"�-/��2K'@!J��%D���6�.�����."(<,MO>?��5�"Z9N2KG6c
'�"�" <0" <��62À)+2K�,��%���"���!#�.'�-/�."���%��.�6�.����"�� ����-K'��,"('O�(Q�jV<�<0������2K'@�H�.��>&]�9�"?��G�2HU&"¨�
��� � » �"! ��� Ð#	 ! �.�¡� � èmIi� �.�E� ��2K-N�TL	%����@"(G�M@2/%�'@<�2/'e�65�"3'O%���M@"(G�2H4k2/��������� ���.�#>ZG�"(�
-K��2/'*!+]�9;5��.��",2K%�GZ)+2K'@!#��G6%@)R�6��2K'�4F2/GW��5�",�89N2K�i!8" $&%�"('@)+"7)(�K!#",�.�,�����." !J� '$�JIr� �.�E� L
�.2H9�"(G�Mo2K%�'@<XQ��E%DGJG6" !8%�����!E�@� G6�6�=�H�.��>e�H'@!89N"(Gm���DG62/MD��"(���@2&!8" <pMO>
ÍY"(U0¦�'�"(GÅd�%HhrQ
& 2K�6"J��5@�H���65�"V%����@"(G;M@2/%�'*<¨�=!��@2/�.>0'D2/�,�=�H�@��',��5�"J'O%���Mo"�G�2 4k!#" $&%�"('*)+" !+]O9;5��1)[5
)+2K'0��G[�K!#�[!,9;�.�65l��5�"?4r�/)R�,�65@� �e�H����cO'�2 9;'©��%����������.",� ���.-/'��,"�'0�7�H�.-/2/G�����5���!��HG6"
"(ÆO�@2/'�"�'0���1�H�n��''�@Q

¤ '��/<D<0������2/'���2
�65�"�� '@�H�.>0���1)(� �NM@2/%D'@<�!J\8%@!#�Å<0" !6)RG6��M@" <n]�9N"�� �1!#2�)R2/'@<0%*)+�6" <
"(ÆO�@"(G6�.�,"('O�[� �/!8�6%@<O��" !T2H4n�89N2K�i!8" $P%D"('@)+"��H�.��-K'��,"('O�(QTµN5D"NG6"B!#%��.�[!Y!#�6G�2/'�-K��>Å!#%�-K-/" !8�
��5@�H��4F2KG,G[� '@<02K�,��>O��-K"('�"(G��H��" <¢�@� ��G�!�2H4Å!#"B$P%�"�'@)+" !Z2H4m��"�'�-/��5Ã��];�65�"
"�Æ0�@" )+��" <
'O%���Mo"�G:2 4�2/��������� ���.�#>eG6"(-K��2K'@!W�1!m�H����G�2 Æ0�.���H��"(��>�( ��Q�
�%�G6��5�"(G��,2/G�"&]T"(Æ0��G6"(�7"
UK�HG��1� �6��2K'�!#"("(�¨!E�62
M@"�G[� G6"��Z'�2K'�"�2H4��65D",G[� '@<02/�7��>O��-K"('�"(G��H�6"B<A"(ÆD�H�,���." !E5@�K<
!8��-/'D��_n)(� '0����>��,2KG6"�2/G,4F"(9�"(GZ�65@� ')( �©G�"(-/�.2/'@!RQ+*�ÆO�o"�G6���7"('0���H��"(U0�=<0"('@)R"?� �1!82
!8%�-/-K" !#��!���5@�H��� ����5@� M@"(�6�r!#�.¦("�<0"(�@"('@<O"('@)+";�=!��EG6"��1�H����U&"(�.>J�,�.'�2/GT4r�/)+��2/G�Q	µN50%@!R]/9N"
)+2K'/\8" )+��%�G6"3��5@�H��]X9;����5?5��.-/5
��G�2/M@� M����.���8>&]��65D"W'O%���M@"(G;2 4	G6"�-/��2K'@!�4F2KGJG[� '@<02/�7��>O�
)[5�2&!8"('��@�H�.G[!N2 4�!#��G6��'D-&!;�1!,( �p���.%@!N��2 9�"(G6�F2/G�<0"(G;�6"�G6��!RQ

��%�GWG�" !#%D���[!J4F2/�.��2 9s���H�.'���>�4FG62K� )+2K��MD��'@� �62/G��1� �	�H'@<�'O%���Mo"�G6�F�65�"(2KG6"(���1)m�HG6�

�



-K%��,"('O�[!��H'@<
�65O%@!J���V�1!E'�2K�m)+��" � GE9;5D"(�65�"�G:��5�"(>���G�2HUO�1<O"��H'O>
�H�.-/2KG6����5��,�=)�I�2KG(]
4F2KG:��5@�H�m���H���6"(G�]XM��.2/��2K-/�=)(�H�FL;��'@!8��-K50�3��'O�627�65�"7!#��G6%@)+��%�G6"�2H4��H�.��-/'D�,"('O�[!�4F2KGW<O��4F�
4F"(G�"('O�;G6"(-K��2/'*!+QW��'
�65�"m2/��5�"(GJ5@� '@<X]X��5��1!;cO��'@<�2H4¥�H'@� ��>D!#�=!E�6" )[5�'��=$P%D":�=!�9;�=<0"(�.>
� �������=)(�HMD��"&]D�/!;�����.%@!#��G[� �6" <��.'e��)+2K�,�@� '���2K',�@�H�@"(GÅd�� hiQ

µN5�"	G6"B!#�T2H4D�65D�1!X�@� �o"�G��=!X2/G6-��H'��.¦(" <3�/!X4F2/�.��2 9�!+Q �&"B)+�6�.2/' Ð G6"(UO��"�9�!o�@� G[�H�7"(�6G��1)
� '@<J'�2/'��F�@� G[�H�7"(�6G��1)	!#" $&%�"('*)+"�� ���.-/'��,"�'0��QTS�"B�/<0"(G�!o4r�H�,�.���=�HG@9;����5:��5�" !8"	!#%�M�\8"B)+�[!
)(� 'A�DG62O)+"("B<A<0�.G6" )R�6��>���2 �&" )R�6��2K'��0]Y9;5��1)[5
��G6"B!#"('O�[!3�,�6�.-/5O�:M@2K%�'@<p4F2KGW!8�6G���'�-�!
2 U&"(G�� '?%�'OM@2/%�'@<O" <?� ����5@� M@"(�(Q,��" )+�6�.2/'�f�-/��U&"B!;�¼�.2H9�"(GNM@2K%�'@<�4F2/GV!#��G6�.'�-&!;2 U&"(G
�?M��.'@�HG�>�� ����5*�HM@"(�(Q � %����������.",!8" $&%�"('@)+"¨�H���.-/'��7"('0�V�1!Z<0�=!6)+%@!�!#" <���' �&" )+����2K'�Ê0Q
*�ÆO�o"�G6���7"('0���H�@G6"B!#%��.�[!;�HG�"m!#5�2 9;'?�.''�&" )+����2/'eÎOQ

� �s����� �	� �H��
m�N����


�,Ú������YÔ}È��@Û��7Ì Ü��YÓ�ÎmÏ µN5�"À<0>O'@�H�7�1)��DG62/-KG[� �,�,��'D-��H�.-/2/G�����5�� 4F2/Ge)+2K�,��%����
�.'�-e�H'�2K���6�.��%���-K��2/M*�H�;� ���.-/'��,"�'0��M@"(�89N"("('À!#��G6�.'�-&!Z����� � � ������� ���e�H'@<�� �
� � � ������� � � )��H'�M@"WUO��"(9�" <,�/!��Z��G62O)+"B<0%�G6"34F2/GN_@'*<0��'�-7�Z���HÆO����%��Z�F9N"(�.-/5O���@�H��5
�.'�� 9�"(��-K50��" < t/vxwzy&{�|�}R{O~�y&¶6t+���"!WQ µN5�"�'�2O<0" !
2H4�! � G6"��HG�G[� '�-/" <���'�� '
Ir� � * L$#©Ii� � * Lm-/G��1<X«�G62 9�!�Ii)+2K��%��,'*!CLm�HG�"?'O%���Mo"�G6" <�)R2/'@!8" )+%�����U&"(�.>p4FG�2/�
��2/���62mMo2K�6��2/� I��."+4F�	�62ZG6�.-/5O�+L�]�4FG�2/� q �62���Ir�´L�Q � "3<0"('D2/�6"3��5�"J'�2O<0"B!N2H4%!©MO>
��5�"(��G�)+2&2/G�<0��'@� �6" !;I'&6�)(�L[Q *�U&"�G6>3'�2O<0"�5@�/!	� '�" <O-/"�<0�.G6" )+��" <W�62V���[!�G���-/5O��'�"���-/5OM@2/G
� '@<��H'," <O-/"J��2W����!�'�"���-/5OM@2/G;M@"(�.2H9¾�.�(«&�65D" !#"J"B<0-/" !	5@�(U&"E9�"(��-K50��¿V²�QkjJ<�<0�.�6��2K'��
� ����>�]04F2/G * �*&N�É��] * �+(��É�p]@�65D"(G6"3�1!��,<0�=�H-K2/'@� ��" <O-/"-,�I'&6�)(�L�<0�.G6" )+��" <,��'O�62
U&"(G��6"(ÆÀI)&6�'(*L�4FG62/� U&"�G6�6"�Æ�I)&�¿ * �'(,¿ * L[Q�µN5�"�9N"���-/5O�J2 4.,�I)&6�)(�L;�=! * ��4/��0;� �)1
� '@<A¿V±u2K�65�"�G69;�1!8"&Q��&"(" 
���-K%�G6" * Q ¤ �;�1!�)+2/'OU&"('��."('0�	��2��.���H-K��'�"J��5@�H��]X�K!E!85�2 9;'
�.'$
Y��-/%DG6" * ]N��5�"
�l5D2/G6�.¦(2/'O�[� �J� '@<l� U&"(G6���1)(� �W��!#�6G����@!��A2H42!��HG6"��=�HM@"(��"B<uMO>
!8%@)()+" !�!#�.U&"3)C5*�HG[�K)+�6"�G[!N2H4���� '@<?�3]0G�" !#�@" )R�6��U&"���>&Q

*	�/)[5l�@� �6543©4FG62K� I q � q LZ��2¾Ii�Y�[�?LZ)+2KG6G�" !#�@2/'*<�!��62u�A%�'��=$P%�"e� ����-K'��,"('O�(Q
Ñ "�'@)+"+4F2KG6�65 ]P%D'���" !�!N2/��5�"(G69;�=!#"m!#���H��" <X]09�"39;�����@2K'���>�)R2/'@!8�1<0"(G��@�H��5@!;2H4k�65��=!;!#2/G��(Q
Ñ 2KG6�.¦(2/'O�[� �E�,2 U&" !Z� ��2K'�-����@�H��5Ã)+2/G�G6" !8�@2/'@<¾�62�!8�@�/)R" !���'*!#"(G��6" <���'©��«JU&"(G��6�.�
)(� �E�72HU&"B!W)+2KG6G6"B!#�@2/'@<l��2�!8�@�/)R" !���'*!#"(G��6" <���' �:«�<0�=�H-K2/'@� �J�,2 U&" !W)R2/G6G�" !#�@2K'@<
��2?"(�.�65�"(GV���H��)C5�"B!E2/Gm�,�1!8���H��)C5�"B!+QZjs�@�H��5��H'*<A����!:)R2/G6G�" !#�@2K'@<0��'D-��H���.-/'��7"('0�
� G6"?�.���.%@!#��G[�H��" <���' 
���-K%�G6" * Q & 2K�6"e�65@� �(]N�x43� 'Ã�H���.-/'��7"('0�m5@�/!7¸ �¨�H�[)[5�" !R]	¹
�,�=!#��� �[)[5�"�!�� '@<?º7!#�@�K)+" !+]�9�"3��%@!8�	5@�(U&"

Ð ¸ � Ð ¹ � º�� � � �
Á I Ð L
� "�9;G����6",���[¬&¶[} I)3�L��62e<0"�'�2/��"���5�"�!6)+2KG6"�2H4¥�65�"�� ����-K'��,"('O�V�/!6!82O)+�1� �6" <�9;���65

3��/!��:4F%�'@)+����2K',2H4�±��H'*<?²	«*���[¬&¶[}65 I)3�L	9;�.���T<O"('�2/��"Z���[¬&¶C} I)3�L	9;�.�65�±
_@Æ0"B<�� � q Q

f



d d b a a a c d

b

c

c

a

a

d

d

c

(0,0)

(8,8)


��.-/%�G�" * �YµN5�"��H�.��-/'D�,"('O�o-KG[� ��5W4F2/G������������������	�	� '@<W�©�
���������������@Q �&5@�/<O" <
� G6" �K!�� G6"?�¨�H�[)[5�M��.2O)CcD!+Q�µN5D"?�@� �65 3É!#5�2 9;'¾)R2/G6G�" !#�@2K'@<�!���2A��5�"e�H���.-/'��7"('0�
I8�0�
���������O�������D]������@�����������0�0�OL[«&���[¬&¶C} I'3�LN��fW¿�±?¿�ÎK²�Q

IrS�" )��H���n�65@� �E³�� q �65�G�2/%�-K5�2/%D�J�65�"3�@� �@"(G(QxL
¤ �N�=!N5�"(���O4F%��@�62Z���¨�H-/�.'�"��65@� � !��1!N�����." <¼9;�.�65À|Zt/~r�C�e®+vx¬ �����W�.',�65�"�4F2/���.2 9;��'�-

9¥�B>�Q ¤ 4Åd��HÁ.Á��.h	�H'@<Ãd �XÁ�Á��Hh��HG�"����HÆO����� ��G��H'�-K" !�!#%@)[5��65*�H� ��0J� �)1 4F2KG &��sd�� Á�Á���h
� '@< (�� d �XÁ.Á�� hi]��65D"('l��5�"(G6"e�1!��pG�" )+���H'�-K%��1� G�������"�9;5�2�!#"
%��D�o"�G��."+4F��)+2/G�'�"(G��1!
I��E¿ * ����¿ * L��H'@<�9;5�2&!8"W��2 9�"(GNG���-/5O��)+2KG6'�"(G;�=!JI��r���PL¥Ii!8"(" 
���-K%�G6" * L�Q
 �Ü�Ì Ü�Ô}ÈPÛ�Ì	�"!��@ÚjË�#YÜ�ÚTÜ�Ú�� � �YÔ È �oÛÓÏ µN5D"N��"��,����M@"(�.2 9¢�=!��V)+2/'@!8" $&%�"('@)+"�2H4kI Ð L[Q

$8È0Ô�Ô�Ü&%�ÖC×¨ØUÎRÙ�ÈOÚjÍ ÈPÛ�ÜDÚsÏ7Ý=Þ�ß#à(' ¬&{P��w1¡0}R¶�t&{�Ç,~iâk¬At/vxwzy�{�|�}R{0~1��âkw�~¯�u�[¬&¶+¶[}[ä
�8�D¬&{�¡&w1{/yN�Dt/~1�&� 3At&{D¡ 3 � w1{W~1�@};t/vxwzy�{�|�}R{0~ny&¶6t+���@é*)X�@}C{Å���[¬&¶[} I)3�L	�����[¬&¶C} I'3 � L	�
Ir� � �?L"� Ð ç�¬&¶;±A��¿ * åY²p��¿ * � Ð é

µN5�"���G6"(UO��2K%@!XG6"B!#%��.���." �/<�!X��2J�65D"�4F2K���.2H9;�.'�-V)C5@� G[�K)+�6"(G���¦ � �6�.2/'32H4@��5�"�!#��G6%@)+��%�G6"
2 4���5�"32/��������� �����8>ZG�"(-/�.2/'@!N4F2/G;-K��2/M*�H�k�H���.-/'��7"('0��Q

$8È0Ô�Ô�Ü,+¾ÖC×¨ØUÎRÙ�ÈOÚjÍ ÈPÛ�ÜDÚsÏ7Ý=Þ�ß#à.- v�vk¬+�@~iw1|Zt/v­w�~iÇ�¶C}Fy&w1¬&{&�Z¬&{?~1�@}3Ii±	�[²�LN�@v­t&{o}
t&¶[}J� }R|Zw�ä8w1{�/�{Dw�~#}��[¬&{@}6�[åVt&{�¡�t&¶C}m¡0}[v­w1|Zw�~#}�¡e®(Ç,~¯�@}Å�[¬ ¬&¶6¡&w1{�t/~8}3t10&}���¬&¶W®�Ç¨v­w1{o}6�
¬#ç3~1�@}�ç�¬&¶R| ²p�32 � I42 � * � Ð L`±Aç�¬&¶V��¬&|�} �[¬&{P�R~rt&{0~52&é

Ê



1

2

3

1 2 3

β

α

0

1

2

3


��.-/%�G�" Ð � Â " )+2K�,�@2&!#�.�6�.2/'Z2H4 �65�";�*�HG[� �,"(��"(G	!#�*�/)+"���'@<O%@)+" <3M0>,���������������N� '@<
�¾�������������DQTµN5�" )+2/G�G6" !8�o2K'@<0�.'�-W2K���6�.��%�� �H�.��-/'D�,"('O�[!�� G6"3� 5;� I	�����������/�0�O�O]
�O���O�����������OL[]n� � ��I	�����������O�
�&]T�0���
���������0L�]T� � ��I������
�/�����&]����
���������0L�]X� '@<
� � �sI������������P]������������OL[Q

µN5O%@!+](4F2/GY� '0>E_*Æ0" <3±�5 � q ]H��5�"��.��'�"	±A� ± 5Y��'O�6"(G�!#" )R�[!X� ���K2/��������� �����8>;G�"(-/�.2/'@!
"(ÆD)+"(�D�(]0�@2�!6!#�.M���>�]o��5�"W�.2H9�" !#�;2K'�"&«n!#"(" 
��.-/%�G�" Ð Q�µN5�"3��2 9N"B!#��G6"(-K��2/'eÈs<0"B!#"(G�U&" !
!8�o"B)+�1� �N� �6��"('0����2K'TQ,°X"(�7��� ���.�,���.��" !N��5@�H�m�65�"�� G6" �,�.'��65�"��@2&!8���6�.U&"�$P%*�/<0G��H'O�
<0"������7���6"B<:MO>�²p� q �H'@<�²p� ± � Ð �1!	)+2/'O�[� ��'�"B<���'7ÈW]0M@" )��H%@!8":��5@�H�¥�HG�" �W)(� '�'�2K�
M@"�4F%DG6�65D"(G�<O" )+2/�7�o2�!#" <3��'O�62V!#%�MDG6"(-K��2/'*!+Q & 2H93]�<0"(�@"('@<0�.'�-�2/'Z�65D"N��'D��%��k!#�6G���'�-�!+]
È �¨�B>e2/G3���(>?'D2/�WM@"�<O"(���.�,����"(<e�HM@2 U&"�MO>
�65�"����.'�"�²©�£± � Ð Q �&%D���@2&!#"7���3�1!
Ir�/!J�1!J�65D",)(�K!#"Z4F2/G3�65D",!8" $P%D"('@)+" !���'�
��.-/%�G�" Ð L[]Y�H'@<���"(�3�,]Y�W�TM@"�� ����-K'��,"('O�[!
��5@�H�Å�HG6"72/��������� �i]�G�" !#�@" )R�6��U&"���>&]o4F2KGZÈ��H'*<A�65�"7G6"(-K��2/'À���,�,"B<0�.�H�6"���>e�HM@2 U&"�ÈWQ
�&�.'@)+"��65�";M@2/%D'@<��HG�>�2 4TM@2/��5�G�"(-/�.2/'@!k)+2/'O�[� ��'@!��65D";2/G6�.-/�.'T]0���[¬&¶C} Ir��L	�����[¬&¶C}�Ii� � L
4F2KG�Ii±	�[²�L�� I q � q L�Q$�&��'*)+"��H���65*�H�Z�@2/�.'0�Z�,�=!#��� �[)[5�" !J� '@<l!8�@�/)R" !Z)(�HG�G6>�¦�"(G62
9�"(��-K50��]o" $&%@� �����8>�)��H'
2/'D��>?5D2/�1<?�x4	M@2/��5�� ����-K'��,"('O�[!N5*�BU&"m�65�"�!��H�,"3'O%���Mo"�GE2 4
��� �[)[5�" !RQ & 2K�6",��5@�H���65��=!W�1!W��5�"�2/'��.>�)(�/!8"?�.'¢9;5D�1)[5�2/��������� �;� ����-K'��,"('O�[!J4F2/G
�89N2m)+2K'@!#"B)+%��6�.U&"NG�"(-/�.2/'@!;I��.'�M@2K�6�62K�,�F�62/�F�62K�,2/G�<0"(GRL��¨�B>m5@�(U&";�65�"V!6� �,";'O%���M@"(G
2 4J��� �[)[5�" !R«���'�� ���;2/��5�"(G�)(�K!#" !R]��65�"�'O%���Mo"�G:2 4J�¨�H�[)[5�" !J��%@!#�Å<0" )+G�" �/!8"&Q � "
G�"+4F"(G���2:�*�HG[� �,"(��"(G6�r!#�@�K)+"�<0" )R2/�,�@2&!8������2/'*!�9;5�"(G�"E��5�";��2 9N"B!#��G�"(-/�.2/'��1!	<0"(�.���,�.�6" <
� Mo2 U&"3MO>�²p�Ã± � Ð �/!�<0" )R2/�,�@2&!8������2/'*!;)+2/'O�[� ��'��.'�-����8�@}��(w1t/vY¶C}Fy&w1¬&{OQ

µN5�"E4F2K���.2H9;�.'�-W�."(�,����-/��U&"B!��Z)R2/'@<0�.�6�.2/',��5@�H�;-K%@�HG��H'O�6"(" !N��5@�H��" �/)[5,�@� �65���'
��)+2/�.��" )R�6��2K'�
 3 0�� ��� 0 ��� 2 4	�@� �65@!;��'��65D"Z�H�.��-K'��,"('O�	-/G[� ��5
�1!N��5�"35���-K5�" !8�J!�)+2/G���'�-

Î



�@� �65e2HU&"�G���'�2/'D��"(�7���8>�G��H'�-K"Z2H4�²T��UK� ��%�" !R]o9;�.�65e±u_*Æ0" <�� � q Q;µN5D"W��G�2&2H4;%*!#" !
��!#�.�,����"���'*<0%@)+����U&"V�HG6-K%��,"('O�;� '@<��=!N�65O%@!N2/�7���6��" <XQ

$8È0Ô�Ô�Ü���� }[~ 3 � �63 � �(Á(Á�ÁT�63 � ®+}���t/~1�&�mw1{
~¯�@}Åt/vxwzy&{D|�}R{0~�y&¶6t+���@é - �[��æO|�}W~1�Dt/~
���[¬&¶[} 5 I)3 0 L	�Ã¸ 0 ¿3º 0 ²�å âÄ�@}R¶[}Yº ��� º ��� ����� � º � é � }[~D² 5 � q å@² � ���¾åYt&{�¡Hå ç�¬&¶
�:� * �(Á(Á�ÁT���E¿ * åY²
	;��Ir¸�		¿�¸�	
� � L"�&Irº�	k¿�º�	
� � L(é��næ(�&�D¬H� };²�5��¾² � � ����� �l² � é
)X�@}R{&åoç�¬&¶;².��Ii²
	�� � �[²
	+L�å����[¬&¶C}65 I'3�	+L � ���[¬&¶C}65 I'3��6L6å@ç�¬&¶3t/v�v ����3��é

& 2K�6"Z�65*�H�W�.'
�65�"�� M@2HU&"���"��,���Z²
	J�1!J��5�"�²Ä�FUK�H�.%�"�!#%@)[5��65@� �¼���[¬&¶[}65(I'3�	(LJ�
���[¬&¶[}65 I)3�	
� � L�Q
� ��� 
Z�N�������
�

 
�� �R�! 
¼� �
�"�����
�

��:
 
 �$#% �
&� �E�

� "W'�2 9�<O"(G6�.U&"3���6�.-/5O�;M@2/%�'@<?2K'
�65�"3'O%���Mo"�G;2H4	2K���6�.���H�.���8>ZG6"(-K��2K'@!�4F2/G��@� G[�H�
�,"��6G6�=)W-/�.2/M@� ���H���.-/'��7"('0��Q � ",'�2/��"��65@� �Z�65�"e)+2K'@!#���H'O�Z��'��65�"eèWIr� �.�E� L3%����@"(G
M@2/%D'@<W��'ÅµN5�"(2/G�"(� * 9;�K!�'�2K��<0"�G6��U&"B< �.'�d ÊHhi]K�H�.�65�2K%�-/5��65*�H�YG6"+4F"(G�"('@)+"�� �6�6G���M�%D�6" !
� q Q %
%,Mo2K%�'@<��62eS;2/M@"(G�� ¤ G6UO��'�-DQ���%�Gm�H'*�H��>D!#�=!J��G62 UO�1<0" !J��5�",)R2/'@!8�[�H'O�,IF9;5��1)[5
��� �[)[5�" ! ¤ G6UO��'�-Daz![L����.%@!;�W��2 9N"�G6�F2/G[<O"(GN��"(G6�
Q 
�%�G��65�"(G��,2/G�"&]&9N"J-K��U&"3�W�¨�H�[)[5��.'�-
�.2H9�"(GNM@2K%�'@<X]@9;5��1)[5�9;�K!N'�2/�V!#%��D�����." <,��'ÀdËÊ hiQ

°X"(�T%@!T'O%���M@"(G@��5�"	2/��������� �����8>;G�"(-/�.2/'@!o4FG�2/��M@2/���62K� ��2E��2/�T] 9;����5 q M@"(�.'�-;�65�"
�.'@<0"(ÆJ2 4n�65�"���2 9N" !8��G�"(-/�.2/'Å�H'@< �3��5�"N�.'@<0"(ÆJ2 4n�65�"�5���-K5�" !#��Q�°X"(��¸ 0�]�¹ 0r]&º	0D<0"('D2/�6"
��5�"�'O%���M@"(GJ2H4��¨�H�[)[5�" !R]T�,�1!8���H��)65�" !��H'@<�!8�@�/)R" !:�.'��65�"�2/�D�6����%�� �H���.-/'��7"('0�
4F2KGZ�65�"�&���5¢G�"(-/�.2/'T] q � &�� �*Q�
*2KG &¼� * � Ð �(Á(Á(ÁT� �@]��."(�('�¸ 03� ¸ 0)� � ¿Ã¸ 0i]
'�¹�0E��¹�0Y¿Ã¹�0)� � ]	�H'*<*'�º	0J� º	0)� � ¿Ãº 0iQ��&��'*)+",�65D",'0%D��M@"(G32H4��¨�H�[)[5�" !3� '@<
�.'@<0"(�=!N�1!;�Z'�2/'��F��'*)+G6" �K!#�.'�-�4F%�'@)R�6��2K'�2H4	��5�"W�.'@<0"(�n�o"�'@�H�.�#>�]�9;5����.":��5�"W'O%���M@"(GN2 4
�,�=!#��� �[)[5�"�!��1!	'�2/'@<O" )+G6"B�/!#�.'�-�]O9N"J5*�BU&"+'�¸ 0F�,'�º	0r�,'�¹�0�� q Q�µN5�" !#"V��'�" $&%@� ��������" !
� G6"&]@��',4r�/)R�(]n!#�6G��1)+�N4F2KGJ� ���k$P%*�H'O�6������" !R]�"(ÆD)+"(����]0�@2&!�!#��MD��>&]�4F2/G-'�¸ � ]o9;5D�1)[5��=!�¦�"(G62
2K'���>,�x4���5�"m<0" )+2K�,�@2&!8���6�.2/',5*�/!���!8�o"B)+�1� �XG6"�-/��2K'TQ

µN5�","B$P%@� �6�.2/'�2 4��65�",�.'0��"(G[!8" )+����2/'
�.��'�"�M@"(�89N"("�'A��5�"?I'&�¿ * L8!8�Z� '@<A�65D" &��65
2K���6�.���H�.���8>ZG6"(-K��2K'@!N�1!N-K��U&"('�MO>

²p� '�¸ 0
'�º 0 � '�¹ 0

'�º	0 ±�Á

µN5�"�G6"+4F2KG6"&]
'�¸ 0
'�º 0 �

'�¸ 0.� �'�º 0.� � � '@< '�¹ 0
'�º 0 �

'�¹ 0.� �'�º	0/� � Á I �&L

Ï



� "�)(�H'�'�2 9s!8�[�H��"�2K%�G3���H�.'?G�" !#%��.�(Q ¤ �3!#5�2 9�!m�H'�%����@"(GJM@2/%D'@<�!#�.�,���=�HG;��2
��5@�H�,�DG6" !8"('0��" <���' dËÊHhr]N9;����5¾��)R2/'@!8�[�H'O� ���&I Ð
	 L �.�E��� q Á %#% *(q Ê¾Ir)+2/�,�*�HG6"���5��1!
9;�.�65 ¤ G6UO��'�-Daz!Z�B4F2KG6"(�7"('0����2K'�" <
U/� ��%�"e2H4 q Á %
%PL[Q�µN5�"e�65�"(2KG6"(� �H�=!#2��DG62 U0�=<0" !m�
)+2K'@!#��G6%@)R�6��U&"V��2 9N"(G�M@2/%�'@<
� G6-K%��,"('O�N��5@�H�;��� �[)[5�" !	�65�"3%����@"(G�M@2/%�'*<�"(ÆD�/)+����>&Q

ÒmÓUÈ�ËNÌyÈOÔ Þ )X�@}�|Zt10Hw1|Zæ0|s{�æO|Z®+}R¶�¬#ç�¬+�@~rw1|Zt/vxw�~rÇW¶C}Fy�w1¬&{P��¬&{�~1�@}�Ii±	�[²�L��@v­t&{o}
w1{�¡&æO�+}�¡,®(Ç�~¯�@}���t&¶�t&|�}[~r¶+w1�;y/vx¬&®[t/vYt/v­wzy&{�|�}R{0~V¬#çmt:�Dt&w1¶J¬#çV�R~i¶Rw1{/yH�Å¬#ç3v�}C{/y/~1����w��
�OIi� � Ð#	 L �s�E� � èmIi� �.�¡� �.2/-;�TL(é á ¬&¶�}RãH}R¶RÇ¨�D¬H��w�~rw1ãH}7w1{0~8}Fy0}R¶Z�Äåm~1�@}R¶C}�} 0Kw��R~mt&{�t/vzä
���Dt&®+}[~¥t&{�¡�t:�Dt&w1¶3¬#ç:�R~r¶Rw1{/yH�Å¬#ç3v�}R{Ky/~¯�e� ¬&ãH}R¶:~1�Dt/~;t/v ���Dt&®+}[~;âÄ�D¬H� };�Dt&¶�t&|�}[~i¶Rw1�
¬+�@~rw1|Zt/vNyKvx¬&®[t/v3t/vxwzy&{D|�}R{0~ew1{�¡&æO�+}6� �OIi� � Ð#	 L �s�E� � èmIi� �.�¡� �.2/-;�TL´¬+�@~iw1|Zt/vxw�~rÇ�¶C}[ä
y&w1¬&{&� é
�������	��
 jJ!J� M@2HU&"�]X��"(� � � * M@"Z�65�"Z'O%���Mo"�GE2 4N2K���6�.���H�.���8>,G�"(-/�.2/'@!J� '@<
��"(�V¸ 0 ]
¹ 0 ]�º 0 M@"
�65D"
'0%���M@"(GZ2H4m��� �[)[5�" !R]N�,�1!8���H��)65�" !R]N� '@<¾!#�@�K)+" !��.'¾�65�"e2/��������� �
� ����-K'��,"('O��4F2/G�G6"(-K��2K' &�]�&�� q � * �(Á(Á(ÁT� �@Q & 2/��"3�65@� �

»�
0�
 �

'�¸ 0Y�¾¸ 5 � '@< »�
0�
 �

'�º	0T�Ãº 5(Á

�N>eI Ð L[]
Ð ¸ 5 � º 5J� Ð ���

��5�"(G6"R4F2/G6"�]

»�
0�
 �

I Ð '�¸ 0 � '�º 0 L�� Ð ��Á I�fOL

� "W_@G[!8�:"B!#�[� M����=!#5�������-K50�JM@2K%�'@<A2K'
�65�"Z'O%���Mo"�GE2 4N�*�H��G�!ZI '�¸ 0�� '�º 0�L�!��H�6�
�=!`4F>O��'�-7I�f0L¥!#%*)C5,��5@�H���65D" 4FG��/)+����2K'@!�'�¸ 0 � '�º 0Y�HG6"3�.G6G6"B<0%@)+�.M���"V�H'@<e<0�1!8�6�.'@)+�(Q � "
��5�"('�!85�2 9¾�65@� �(]P4F2KG;� '0>7!#%@)[5�!8" $P%D"('@)+"�2H4Y�@� ��G�!+]0��5�"(G�"E"(ÆO�1!8�	�#9�2Z!8�6G6�.'�-&!	9;5�2&!8"
�@� G[� �,"(�6G��1);2/��������%�� �H���.-/'��7"('0�	5@�K! � � * 2K���6�.���H�.���8>ZG6"(-K��2K'@!+Q

��M@!#"�G6U&"W��5@�H�+'�º 0��=!J�H�.9;�(>�!;"(U&"(' ]X!8��'@)+"Å�H'O>
!8�@�/)+"m��'@!8"(G6��" <?��'O�627!#"B$P%�"�'@)+"
� ��%*!#��Mo"�)R2/�,�@"('@!��H��" <lM0>���!#�*�/)+"
�.'@!#"(G��6" <l�.'0��2��3Q�°X"(��� 0,� '�¸ 03� '@<
� 0 � '�º 0 � Ð Q � ",!85@�H�.�N2/MD�[�H�.'��H'À%����@"(G3M@2/%�'@<�2K'��65�"���� Æ0�.��%�� '0%���M@"(GJ2 4
<0�=!#����'@)+����G�G6" <0%*)+��M��."�4FG��/)+����2K'@!�� 0 ��� 0 ]�� 0 ��� 0 � q !#%*)C5��65*�H�

»�
0�
 �

I�� 0 � � 0�L��¾��Á

%



µN5��=!N��G62 UO�1<0"B!;�¼M@2/%D'@<�2K'?�65D":'O%���M@"(GN2 4�G�"(-/�.2/'@!R]o"(ÆD)+"(�D��4F2/G��65D"W)��/!#"B!N9;5�"(G6"
��5�"Z<0"B)+2/�,�@2�!#������2K'?5@�K!:�7!#�@" )+�=�H���.2H9�"(G;G6"�-/��2K'TQ 
*2KGE��5��1!V!#����%@�H����2K'T]X�65D"��/)+��%@�H�
'O%���Mo"�G;2H4�G6"(-K��2K'@!J<0�x X"�G[!�4FG�2/���65�"Z'O%���M@"(GN2 4�4FG��/)+����2K'@!EMO>
�H�V�,2&!8� * ]X9;5��1)[5
�=!;)+2 U&"(G6" <�M0>��65�"3�.2H9�"(G6�F2/G�<0"(G;��"(G6�
Q

µN5�"����HÆO����%��£'0%D��M@"(GJ2 4N4FG��/)+����2/'*! �=!3�H�6���H�.'�" <
M0>´)+2/'@!8�1<0"�G6��'D-�"B�/)[5�!8%@)+�
)+"B!6!#�.U&"J��'O�6"�-/"(G �Z�H'@<?���HcO��'�-7�H�.���.G6G�" <0%@)+�.M���" � ���E9;5D"(G6" � � ��� �W%�'O�6�.�T9N"m-/"(�
��!#"(�;2 4�4FG��/)+����2K'@!�9;5D2&!#"m'0%D�,"(G[� �62KG[!N� '@<?<O"('�2/�7��'@� �62/G�!N�K<�<�%��e�62�� �E�,2�!#���YQ

°X"(��� Ii�?L�M@"3�65�"��;æ&v�}R¶3~i¬/~rw�}R{0~@ç�æ0{D�+~iw1¬&{Àd * hr]0-K��UO��'�-m�65�"3'O%���M@"(G	2 4��@2&!8������U&"
�.'0��"(-/"(G�!��." !6!	�65@� '�2KG;" $&%@�H�n�62����65@� ���HG�":G�"(�1� �6�.U&"(��>m��G6�.�,";�62��
Q	µN5�"3'O%���M@"(G
2 4;��G�G6" <O%@)+��MD��"J4FG[�K)+�6�.2/'@!J9;5�2�!#",'O%��,"(G��H��2/G[!��H'*<�<0"('�2K�,��'*�H�62KG[!J�K<�<
%��A��2 ���1!� I4�/L[QÉµN50%@!R];�65�"e�1�HG�-/" !8��'O%���M@"(GZ2H4Å<0�=!#�6�.'@)+� �&az!��1!Z-/��U&"�'lMO>¢��5�"?UK� ��%�"e2H42�
!��H�6�=!`4F>O��'�- � � ��

	�
 �
��� I4�/L � �'�

�
�
	�
 �

���TI���L�Á
µT2�2KM��[� ��'��&]�9N"3%@!8":��5�"J4F2/�.��2 9;��'�-ZG�" !#%D���N4FG62K���H'*�H��>O�6�=)J'0%���M@"(G	�65�"�2/G6> � d * hiQ

�
� ��� � Ii�ÄLk�

�
	 � ¹ � � èmIi¹;��2K-;¹XL IiÊ&L

�N>eIiÊ&L[]
�

�
	�
 �

��� I4�/L � �
�

�
	 
 �

� I4�/Lk¿ � � ��
0�
 �

0
�
1 
 �

�TI (�L
� �

	 � � � � èmI)� � ��2K- �/LY¿
� � ��
0�
 �

� �
	 � & � � èmI)&/�.2/- &8L
	

� Ð
	 � � � � èmI)� � ��2K- �/L[Á IiÎ&L

�N>7��!8���,�.�1� GN� G6-K%��,"('O�(]
� � ��
	�
 �

���TI4�/L�� Ð
	 � � � � èmI'� � ��2K- �/L�Á

� å¦Ü¯ØÅô�ôQØ\éjê�Û©×5Ú Ý_Ú ãvâ�Ö.éjÚ ã�Û�ØÅÚ Ö.é�ò5ÖsÙ Ö�æ@Ö�à5éjÖ�Ø�ðMÖ
�QÜyã¤Újã�Ý=Ü¢Ý\Þ;ñ5ã�ö\ø�
pé ô�ã�ö=òMÚ ô�ê8ð�ã��;Ö.ÙjÖ.ÜMÚ�ÞlÙ Ý_Û~Újò5ÖÝ=Ü5Ö�âEÝ=Û©Û�Ý_Ü5ô�ê�à5éjÖ�ð©ã¤Ü�â¡Ý=Û�×yà5Ú Ö.Ù@é�â¡ã¤ÖsÜQâEÖ����������Nã�é�
������������7ã Þ�Ú ò5ÖsÙ Ö�Ö
�5ã�é Ú�âEÝ=Ü5éjÚ�ØÅÜ�Újé ��ØÅÜQð!��"é àQâjò'ÚjòQØ\Ú$# �������%#'&(�)�*�����7Þ Ý=Ù�Ø\ô�ô��,+(��"\äyæ�ò5Ö.ÙjÖ$�*������+ í¥ÞlÝ_Ù�Ø\ô�ô��,+-��".�lé ÖsÖ0/�î213�sï
�



µN5O%@!+]
�?� Ð

	 � � � � èmI'� � �.2/- �/L
� '@<X]��65D"(G6"+4F2KG6"&]

�:� � 	 �
Ð 	 �.�¡� � �.�E� � èmI��.2/-;�TL[Á

µN5�"3��2/�[� ��'O%���M@"(G	2H4	�@� ��G�!N�1!
�

�
	�
 �

� I4�/L	� ��� �
Ð#	�� �.�¡� � èmIi� �.�E� ��2K-;�ÄL�Á I#ÏKL

µN5��=!:)R2/'@)+�.%@<0" !��65�"Z��G�2&2H4¥2H4;��5�"Z%����@"(G3M@2/%D'@<p2K'A��5�"�'0%���M@"(G;2H4¥G6"(-K��2K'@!+Q
µT2��DG62 U&"J�65D":�.2 9N"(G�Mo2K%�'@<X]@9N"m!85�2 9��65@� ��4F2KG��H�.�Y�?2H4	��5�"J4F2/G6�

�´�
�

�
	�
 �

��� I4�/L[� I %&L

��5�"(G6"Z"�Æ0�=!#�J�89N2¨!#�6G���'�-�!J2H4;�."('�-K�65À�u9;5D2&!#"��@� G[�H�7"(�6G��1):2K���6�.���H�k�H�.��-K'��,"('O�E�.'��
<0%*)+" ! �OIi��� Ð#	 L �.�¡� � èmIi� �s�E� ��2K-;�TL�2/�D�6���¨�H���.�8>WG6"�-/��2K'@!+Q 
�2KG;�65��=!���%�G��@2&!#"�]���"(��� �
M@"3�65�"m!8"(�;2H4�4FG��/)+����2K'@!N���,�D����"B<¼MO>,�65D":�DG6" )+"B<0��'�-Å�HG�-/%��,"�'0��«0�iQ "&Q�]

� �W�
��
	 
 �


 � ����� � ���;��G�G6" <O%@)+��MD��"V�H'@< � � �;�3� �&Á

µN5�"�'T]
�����	� �
�K� �

�
0�
 �

�TI'&#L[Á
�N> �uG�" �/!82/'��.'�-¾!8���,�.�1� GZ�62��65�"�2/'D"A�." �/<0�.'�-���2¢"B$P%@� �6�.2/' I#Ï/L�]E9�"
5@�(U&"
�65@� �
�¾� �OIi� � Ð#	 L �s�E��� èmIr� �.�E� �.2/-¥�ÄL[Q�°X"(� � � � � � � � � � � � � ����� � � » � � » Mo"e�65�"
!82/G6��" <�!#" $&%�"('*)+"32H4k"(��"(�7"('0��!�2H4�� �Z� '@<�'�2K�6"m�65@� �

»�
0�
 �

� 0n� »�
0�
 �

� 0T�Ã��� Ð Á

¤ 'À°X"(�,���ZÎ�Mo"���2 93]T9N"7!#5�2 9 ��5@�H�34F2/Gm�H'O>�!#%*)C5À!#" $&%�"('*)+"Z2H4�4FG[�/)R�6��2K'@!+]T��5�"(G6"
"(ÆO�1!8�[!��p�*�H��G72H4m!8�6G6�.'�-&!�2H4m��"('D-/�65 � 9;5D2&!#"
-K��2KM@�H�3� ���.-/'��,"�'0�m��'@<0%*)+" ! � � *
G�"(-/�.2/'@!RQ

*�q




�2/G��
'�2/��2H4k�65D" 4F2KG6� I %PL�]�9N"m)C5D2&2&!#"2�W!8%@)C5���5@�H�
� � ��
	�
 �

��� I4�/L � � �
�

�
	�
 �

���TI���L�Á
�N>�" � G6���."(G7�HG6-K%��,"('O�[!R] � � I 	 � � Ð L �.�¡� � �.�¡��� èmI���2K-;�TL[Q & 2 93]�%*!#"�°X"(�,�¨�
Î
��2?M�%��.�1<����@� ��G32H4V!8�6G���'�-�!¼��]�� 2 4���"('�-K�65À�o�	��� �	�
 � ���TI���LV��'@<O%@)+��'D- �	� ��� �T�
� �	 
 � � I4�/LN2K���6�.���H�.���8>ZG6"�-/��2K'@!+Q��&%�M*!#�6�.�6%�����'�-W4F2KG �&]�9�"W!8"("W��5@�H���65D":'O%���M@"(GN2 4
G�"(-/�.2/'@!3�1!��OIi��� Ð#	 L �.�¡� � èmIr� �.�E� �.2/-¥�ÄL[Qe°X"(��� � �H'@<�� � M@"��89�2
)[5@�HG��/)+��"(G[!J'�2K�
��G�" !#"�'0�;�.'�"����65D"(GJ��2KGJ�3Q	jE���@"('@<e�,¿�� � )+2/���." !N2H4�� � �62����H'*<?��¿�� � )+2/�D��" !
2 4�� � �62À�:Q�µN5�"�'O%���M@"(Gm2H432K���6�.���H�.���8>
G6"�-/��2K'@!Z��'@<0%*)+" <�M0>À�65�"��@� G[�H�7"(�6G��1)
� ����-K'��,"('O�	2H4	��5�"3'�"(9É!#��G6��'D-&!;G6"(��� ��'@! �OIi� � Ð#	 L �s�E� � èmIi� �.�¡� �.2/-;�TL[Q 	

µT2,)+2K�,���."(�6"��65�"3��G�2&2H4	2 4�µN5�"(2KG6"(� Ê0]�9N"m!85�2 9��65�"J4F2K����2 9;�.'�-�Q

$8È0Ô�Ô�Ü�
 �næ(�&��¬H� } â�}Åt&¶C}�y&w1ãH}R{���ç�¶6t&�+~rw1¬&{P�
� �� � �

� �� � � ����� �
� �
� � I �&L

��æO�C�e~¯�Dt/~

� � �
�
�
» 
 �

� » �¾� � Ð t&{�¡ � � �
�
�
» 
 �

� » �Ã� � Ð Á I *(q L

)X�@}R{7â�w�~¯�¨t&{,t/v ���Dt&®+}�~	¬#ç � � � Ð v�}[~F~8}R¶�� â�}V�[t&{,�[¬&{P�R~r¶Ræ0�+~Y~râ�¬Å�R~r¶Rw1{/yH�V¬#ç�v�}R{Ky/~¯�
����æ0�[�?~1�Dt/~N~1�@}3Ii±	�[²�LN�@v­t&{o}mw��Å¡0}��[¬&|E��¬H� }�¡�w1{0~r¬W� � * ¶C}Fy�w1¬&{P� é
�������	��
 � "W_@G[!8�Z<0"R_@'�"Z�65D"��89N2¨!#�6G���'�-�!W� '@<p��5�"('À!#5�2 9 �65@� �:��5�"(G�"��HG6"7� � *
<0�x n"(G6"('O�N�*�H�65*!��.'���5�"(�.G;)+2KG6G6"B!#�@2/'@<O��'�-�� ���.-/'��,"�'0�	-/G��H��5e�65@� �EM@" )R2/�,"�2/��������� �
�.'���%�G6'e�K!E²A-KG62 9�!��H'@<e±A�1!N5�"��1<��H��¦("(G�2�Q

°X"(�;��5�"m�H���D5@�HM@"(��M@"


��D� �&�
� � ��Á(Á(ÁT�
����� �&Á
�&"��

&6I4�/L	�
�
�
» 
 	

� » �H'@< (@I4�/L	�
�
�
» 
 	

� »

*�*



4F2KG �Å� * ��Á(Á(ÁT�[�
]@�H'*<
&6Ir� � * L	� (@Ir� � * L	� q Á

Â "�'�2/��":��5�"m!#��G6��'D-&!;�62�Mo"m)+2K'@!#��G6%@)R�6" <,MO>
�À�4� � � � Á(Á(Á6���

� '@<
�¾� � � � � Á(Á(Á � �OÁ

�&��G6�.'�-,���=!;<0"+_@'�"B<¨MO>
� 0�� 	��)� 1 � 	
� � �)� » � � 1 � 	
� � �)� » 4F2/G �Z� * �(Á�Á(ÁT� � 	(�

4F2KG;" �/)[5 �:�Ã�
�[�s¿ * �[�£¿ Ð �(Á�Á(ÁT� * ]@� '@<
��0T� � 4F2/G�� ���T2/��5�"(G;UK�H�.%�" !;2H4 &6Q

�N>�I *�q L[]/&6I * L � (@I * L����¾!#2��65��=!Z)+2/'@!8�6G�%@)+�6�.2/'�<02&" !Z'�2K��'�"�" <��,2/G�",�65@� '¾�
!8>0��M@2/�1!RQ �&��G6�.'�-��©�1!;<O"+_@'�" <,MO>

�)1 � � 1 4F2/G%(�� * �(Á�Á(ÁT� � � �
� '@<

� 1 � � 4F2KG (Z� � � � * �(Á(Á�ÁT�[��Á
µN5�"�2/'��.>J��� �[)[5�" !oM@"(�89�"("('Z�e�H'@<m���HG�"N��5�"N��� �[)[5�" !@2H4@��5�"	%�'��1$&%�"	2O)()+%DG6G6"�'@)+" !
2 4 � 0 ��'eM@2/�65����H'*<
�:]�4F2/G�" �/)[5 &	� * ��Á(Á(ÁT� � � QEµN5D" !#"Z��� �[)[5�" !��HG6"�� G6G��H'�-K" <
�.'?��M���2O)[cD!N9;5�2&!8"W��"�'�-/��5@!E� G6" � � ]�� � � � ]TÁ(Á(Á(]�� � Q ¤ '
���65�" �	�FM���2O)[c,2 4	��"('D-/�65
� 	 �=!��DG6" )+"B<0" <,M0>¨��M���2O)[c,2 4 �Daz!N2 4���"('�-K�65 � 	 ]�9;5����."W��'e���65D" �	�FM���2O)[cD!E� G6"Z� ���
�K<H\��/)+"�'0��Q

¤ '��65�"m�H�.��-K'��,"('O�	-/G[� ��5?9�"35@�(U&"
â�}RwzyH�O~�I),�I)&��)(�L6L�� * 4F2KGWI'&6�)(�L�� � &6I��/L � (@I4� � * L � �J� (@I�� � * L � � ! �

4F2KG���� * �(Á(Á(ÁT� � 	R]04F2/G;"B�/)[5 �3�Ã�
�[� ¿ * �(Á(Á(ÁY� * Q 
*2KG��H�.�T2/�65D"(G;UK�H��%D" !N2H4¥I)&6�'(*L�]
â�}CwzyH�O~(I),�I'&6�)(�L6Lm� q QuÌ	2KG6G�" !#�@2/'*<0��'�-��62
��5�" �	�FM��.2O)CcD!W2H4V���H��)C5D" !EM@"(�89N"("�'l�
� '@<A�s� G6"7<0�1� -/2K'@�H�	G6%D'@!:2 4;" <0-K" !J2H4¥9N"(�.-/5O� * �.'
�65�"7�H�.��-/'D�,"('O�E-KG[�H�D5TQ,µN5�"
_@G�!#�;G�%�'?2 4��."('�-/��5 � � !8�[�HG��[!��H�3I'&6�)(�L���I�� � � q L[Q

*�Ð



& 2 9£9N"�<0"B!6)+G���M@"�� � * �@�H��5@! 3 � � � �63 � �(Á(Á�ÁT�63 � ��5�G62K%�-/5���5�"e�H���.-/'��7"('0�
-KG[�H�D5T]o"B�/)[5�!#���HG6����'�-7�H�mI q � q L¥�H'*<¨"�'@<0��'D-,� �3Ii�����ÄL[Q

3 � � � �1!;!8���,�D��>Z�65D":�¨�H��'7<0�=�H-/2K'@�H�rQ;jE�.2/'�-Z��5��1!N�@� �65��65D"(G6"m�HG�"3'�2Z���H��)C5D" !
� '@<�'�2Z�.'@<0"(�=!+]O2/'��.>?�?�7�1!#�¨�H�[)[5�"�!+Q �&�.'@)+"3±A� q ]X���[¬&¶C}65 I'3 � � � L	� q Q

3 � �[� c&" !�_@G[!8� � � !8�6"(�@!	<02 9;'T]D�H'@<Z�65D"('�G�%�'@!	�H�.2/'�-m�65�"V<0�=�H-/2K'@�H�kI � � � (&�)(�L
�K! (?� * ��Á(Á(ÁT�[�?¿ � � ] �H'@<
�1�K!#�6�.>?���Hc&" ! � � 5�2KG6�.¦(2/'O�[� �	!#��"(�@!E4FG62K� Ii�Y�[�?¿ � � L
��2�Ii�����ÄL[Q�µN5��=!W�@�H��5����1)[c�!J%���2K'�" � � �FM���2O)[cA2 4J�¨�H�[)[5�" !3� '@< Ð � � ��'*<0"(�1!R]�!82
���[¬&¶[}65 I)3 � L	� � � ¿ Ð ²�� � � (@Ii�?LY¿ Ð ² &6Ii�?L[Q


�2/G*�,� ��¿ * �[��¿ Ð �(Á(Á(ÁT� * ]X�@� �65 3�	3���1)[c�!;%����65�"mM���2O)[cD!E2H4¥���H��)C5�"B!�2 4
�."('�-/��5 � � ] � � � � ]XÁ�Á(ÁE] � 	(]O!#2�� ����2/-/"��65�"(G (@I4�/Lk���H��)C5�"B!+QYµÄ2Å<02Z!82WG�" $P%D��G6"B! Ð &6I4�/L
�.'@<0"(�=!+]�4F2/GZ��5�"��@�H��5l���Hc&" ! � » !#��"(�@!�<02 9;'�Mo"R4F2/G6"���5�"����H��)C5�MD��2O)[c�2H4V��"('D-/�65
� » ]T4F2/G ���£�
�[��¿ * �(Á�Á(ÁT���&]��65�"�'��(4F�6"(Gm�65�" � 	���MD��2O)[c
�65�",�*�H�65u!#�[�(>D!:2K'��65�"
!��H�,"¥<0�1� -/2/'*�H�X%D'0�����O����G�" �/)[5�" !���5�";M@2/���62/�sG�2 9¾�H�	�@2/�.'0�¥Ii�����E¿ &�I4�/L6L�]0� '@<Z�65�"('
���Hc&" ! &6I4�/L;5D2/G6�.¦(2/'O�[� �	!#��"(�@!RQ3µN50%@!3���[¬&¶C}65 I)3�	RLE� (@I4�/L	¿ Ð ² &6I���L�Q3µN5�"�!#"B$P%�"�'@)+"
2 4��@� �65@!;�1!;���.��%@!8�6G��H�6"B<���'�
��.-/%�G�"��OQ

& "(ÆO�39N"7!#5�2 9s��5@�H�Å�H�,2K'�-?��5�" 3�	 ab!J" �/)[5A2K'�",�=!:2/�D�6���¨�H��2K'����@� G6���1)+%��=�HG
²T���.'0��"(G6UK� �iQ Â "R_@'�"À² 5 � ² � � � ��� � ² � � � MO>¾²�5l� q ]3²
	�� I * � Ð L � 	 ����	
4F2KG,�¢� * �(Á(Á�ÁT�[�
]N� '@<¾² � � � � �ÃQ µN50%@!R]N4F2/G �¢� * ��Á(Á(ÁT�[�
]�² 	��1!Z�65D"?²T�
UK�H�.%�",2 4��65�",�.'0��"(G[!8" )+����2/'
2 43���[¬&¶C}65 I'3�	(LJ� '@<l���[¬&¶C}65 I'3�	
� � L[Q �N>�°X"(�,����fD]�4F2/G
�:� * �(Á(Á�ÁT�[� � * ����4�² �ÀIi²
	�� � �[²
	[L[]���5�"('
���[¬&¶C}65 I'3�	+L � ���[¬&¶[} 5 I)3 » L�4F2/G � ��(�&Q

µT2�)+2/'@)R��%@<0"V�65�"J�DG62&2H4�]�9�"3!#5D2H9Ã�65*�H��4F2KG�±A� q �H'*<�� '0>7² � q ]�2/'D"J2H4k�65�"
3�	�az!N�1!;� '�2/�������,�.¦(��'�-3�@� �65TQ�°X"(� 3
M@"W� '
� G6M��.�6G[� G6>,�*�H�65e!8�[�HG��6�.'�-��H�mI q � q L�� '@<
"('*<0��'�-7�H�ÅIi�����ÄL[QV°X"(�*�ZM@"W�65D"Z�,��'��.�,� �X�.'@<0"(Æ�� �,2/'D-�
 * � Ð �(Á(Á(ÁT��� � * ��!8%@)C5
��5@�H�.3A��'O�6"�G[!#"B)+�[!N��5�"m<0�1� -/2/'*�H� 
&I'&6I4�/L � (@I�� � * L � ��� (@I�� � * L � �DL�� q � ���
�,¿�&6I4�/LY¿ (@I4� � * L��&Q;µN5�"('e�65�"m�@�H��5?��%@!#�¥)+2/'O�[� ��'
� �E�." �/!8� Ð &6I4�/L���'@<O"(�1!RQNµN5�"
'O%���Mo"�G�2 4	��� �[)[5�" !�2/' 3A)(� '�'�2K�EM@"W�=�HG�-/"(G;��5@�H'��65D":��2/���H�Y'0%���M@"(G	2H4k���H��)C5D" !
2K'l�65D�1!�<0�1� -/2/'*�H�3� '@<¾�HM@2 U&"&]N��5@�H���1!R]N'�2��=�HG6-K"(G��65@� ' (@I4�/L[QÃµN5O%@!Z�65�"eU/� ��%�"
� �6�[� ��'�"B<¨MO> 3A�=!NM@2/%�'@<O" <�MO>

���[¬&¶C} 5 I'3�LN� (@I4�/LY¿ Ð ² &6I��/L������[¬&¶C} 5 I'3 	 L�Á

¤ '�2/��5�"(G;9N2KG[<�!R]X!82/�,"$3 	 �1!��H��9¥�(>�!;� �,2/'�-Z��5�"3���HÆO���7��¦�"(G[!RQ 	

µT2Z2/%�G;cO'�2 9;��" <O-/"&]&�����1!	2/�@"('�9;5�"(��5�"(GN��5�"3M@2/%�'@<,9�"J5@�(U&"�\8%*!#�;��G�2HU&"B<,)(�H'
M@"�"(Æ0��"('@<0"B<p��2�_@ÆO" <0�r!#�.¦("��H�.��5@�HM@"(��!+«	��'@<O"(" <X]T9N"7!#%*!#�@" )+�m�65@� �W�65D�1!J�,��-K50�VMo"
�.�,�@2&!6!8��M��."&QYµN5�"JM@" !8�N9N"V5@�(U&"EM@"("('7�HMD��"J��2Z�/)[5��."(U&";�1! �JI ( �TL[]&9;5��1)[5��1!N!85�2 9;'
�.'���5�"3'�"(ÆO��!#" )R�6��2K'TQ

* �



ω1

ω2

ω3

0
ω4

ω5

0
ω6

0
0
ω7

0

ω8

0
0

0
ω1 ω2 ω3 ω4 ω5 ω6 ω7 ω8 1 1 1 1 1 1 1 1


��.-/%�G�"�� ��jE�.��-K'��,"('O��-KG[� ��5�4F2/G��65�"��89N2Å!#�6G���'�-�!	)+2/G�G6" !8�o2K'@<0�.'�-Z�623�65D"E4FG[�K)+�6�.2/'@!
* � �0� * � Ð � * � * � Ð � * � ��� * Q

* f



� � �(� ���J� �À���
�

 � �+�  
 ���
�R� � 
 �$#% �
&� �E�

� "3'�2 9���G62 U&"m�Z��2 9N"(G;M@2K%�'@<?9;5�"('���5�"Z� ����5@� M@"(�E�=!�MD��'@� G6>&Q;��M@!#"(G�U&"J�65*�H�(]@��'
��5��1!;)(�K!#"&]���5�"3���H��)C5�M��.2O)CcD!�4F2/G�� �Z)[5�" )[c&"(G�Mo2��HG�<��@�H���6"(G�'�Ir!#"(" 
Y��-/%DG6"3f0L�Q


�2/G;" �K)C5��.'0��"(-/"(G¥� � * ]X<0"R_@'�"3�65�"3M��.'@�HG�>�!#��G6�.'�-�� � �/!

� � �
���� � �x4	��� *� � � ��� �

� �x4	���1!N"(U&"�'� � � ��� �
� �x4	� � * �H'@<e� �=!N2O<�<XQ

& 2K�6"3�65*�H�	� � �=!N2H4	��5�":4F2KG6� q � * � q � Á(Á(Á � � ]�9;5�"(G�" �;� q 4F2/G3��2O<�<
�H'@< �E� *
4F2KG3� "�U&"('T]n�H'@<
�65@� �3���[!���"('�-K�65
2 4;�
Ir� � * L"� Ð QZ°X"(�	��
� <0"('�2K�6"Z��5�"ZM����89;�=!#"
)+2K�,���."(�,"R'0��2 4�� � Q
$8È0Ô�Ô�Ü�
 )X�@}JyKvx¬&®[t/v	t/vxwzy&{D|�}R{0~V¬#ç	� � t&{D¡���
� w1{D¡&æ0�+}6�¼t?¡0}��[¬&|E�D¬H��w�~rw1¬&{
¬#ç
~1�@}3Ii±	�[²�LN�@vxt&{@}mw1{0~i¬Z� ¬+�@~rw1|Zt/vxw�~rÇ,¶C}Fy&w1¬&{&� é
�������	��
�& 2/�6"��65*�H�W��5�"7�H���.-/'��7"('0�V-/G[� ��5��=!:!8>0�7�,"(�6G��1)3�H�.2/'�-e�65�"7���H�.'�<0�1� -/2/�
'@� �iQ	µN5O%@!+]�9�"3�/!�!#%��7"J9;����5�2/%��;�.2&!�!�2 4�-K"('�"(G��H���.�8>Z�65@� �;" �/)[5�2/��������%��£!#2K��%�����2/'
)+2KG6G�" !#�@2/'*<�!���2,�Z�@� �65�9;5�2&!8"W" <O-/" !;���."J"(����5�"(G�2/'?2KG;M@"(��2 9Ã�65��=!E<0�=�H-K2/'@� �iQ

� "N<O"+_@'�"¥�E!8" $P%D"('@)+"�3 � � 3 � �(Á(Á(ÁT�63 � 2 4@�@� �65@!T�65�G�2/%�-K5Z�65�"�� ����-K'��,"('O�X-KG[� ��5
4F2KG�� � �H'@<���
� Q	°X"(�

�PI��/L��
	

�
0�
 �

&6Á

3 � �1!X\8%@!8�N�65D"E��� ��'�<0�=�H-K2/'@� �iQ	µN5O%@!+]����[¬&¶C}65 I'3 � L	� q Q�3 � � � �[� c&" !�2/'�"3!8�6"(�
<02 9;'T]���5�"('�G6%�'*!Z�H��2K'�-?��5�"�<0�=�H-K2/'@� �3I * � (&�'(*L�4F2/G.(u� * � Ð �(Á�Á(ÁT�[�
¿ * ]	� '@<X]
_@'*�H���.>&]X���Hc&" !E2K'�"Z5�2KG6��¦�2/'O�[�H��!8�6"(�?4FG�2/� Ir���[�e¿ * LE��2�Ii�����ÄL[Q�^E"�'�"(G[� ���.> 3 � � 08]
* �4&��Ã�·¿ * ]�5@�/!;�65DG6"("3�@� G6�[! �
I���L 
��.G[!8�(]&���1)[c��/!	���H'O>W�¨�H�[)[5�" !k�/!N�@2&!�!#��MD��"E4FG�2/��&���� �[)[5ZM���2O)[cD!�MO>ZG6"��o"B�H�6�

�.'�-Z�65�"J4F2K����2 9;�.'�-�!#��"(��4F2KG�(�� * ��Á(Á(ÁT�6&"�
µY�Hc&"V2/'�"3!8�6"(�7<02 9;'T]���5�"('�-/2��H�.2/'�-m�65�" <0�1� -/2/'*�H�	I ( � �@� ��LT4F2/G
(�!8�6"(�*!+]04FG62K� I)�&I (*L��6�&I (3¿ * L�LN��2?I'�&I (�L � (&�6�&I (�L6L�Q

µN5�"Z��2/���H�Y'0%���M@"(G;2H4���� �[)[5�" !;)+2K���." )+�6"B<�� ��2K'�-,�65D�1!�!#"(-K�,"('O�;2H4��65�"m�@�H��5
�=! �PI'&#L[Q	µN5D":��2/���H�Y'0%���M@"(G	2H4	�.'@<0"(�=!��=! &6Q

I��.��L & "�Æ0��]�-K2��H�.2/'�-��65D"
<0�=�H-/2K'@�H�ÅI)& � �@� �DL:4F2KG,��¿ I)�&I)&#L � &#LÅ!#��"(�@!+]N4FG�2/�
I'�PI'&#L � &6�6�&I)&#L�LY�62�Ii�Y�[�:¿�&#L�Q	µN5��1!	���1)[c�!Y%��
Ii��¿�&0¿ * L &Ä�¨�H�[)[5�" !k�H'@<�¦�"(G62
�.'@<0"(�=!+Q

* Ê



0 1 10 0

0

1

1

1

0


��.-/%�G�":f �	jE���.-/'��7"('0�	-KG[�H�D5�4F2/G�� � � '@< ��
� Q
IF���.��L 
��.'@�H�.��>&]�-K2 &�!#��"(�@!;5�2/G���¦(2K'0���H���.>,4FG62/� Ii������¿�&#L	�62´Ii�����ÄL[Q¥µN5��1!E�D�1)[c�!N%��

&���'*<0"(�1!RQ
µN5�"m!8" $P%D"('@)+"J2 4	�@� �65@!;�1!N�.����%*!#�6G��H��" <���'�
��.-/%�G�"3f�Q

��M@!#"�G6U&"J��5@�H�

���[¬&¶[}65 I)3 � � 0iL	� �&I)&8L � Ii�£¿ * ¿ &#L &n¿ Ð &i²	�

�rQË"&Q.]
���[¬&¶C}65�I)3 0iL	�4�&Ii�s¿ &#L � I)&X¿ * L[Ir� ¿ &#LY¿ Ð Ii� ¿ &#L8²	Á

µN5O%@!+]@4F2/G.&¥� * �(Á�Á(ÁT�[��¿ * ]n�65�"Å²Ä�FUK�H��%D"Z!#%*)C5e�65@� �W���[¬&¶C}65 I'3 0iL;� ���[¬&¶C}65�I)3 0.� � L�=!E²�0T� & � Ð Q;°X"(�V² 5J� q �H'@<e² � � �ÃQ � "m)+�1� ������5@�H�;4F2/G �¼� * �(Á(Á�Á��[�
] 3�	��1!
� '?2/�D�6����%��s�@� �65�4F2/G�² �ÀIi²
	�� � �[²
	[L[Q

* Î



�&�.'@)+"��65�"3)R2/'@<0�.�6�.2/'@!	2H4�°X"(�,���EfÅ�H���D��>��62W��5�"3!8"(�N2 4��@� �65@!�<0"+_@'D" <,�HM@2 U&"&]
9�"W5@�(U&"3�65�"34F2/�.��2 9;��'�-Z4F2/G �¼� * �(Á�Á(ÁT�[�'�N��4�² �lIi² 	�� � �[² 	 L�]o��5�"('����[¬&¶C} 5 I)3 	 L ����[¬&¶[} 5 I)3 » LN4F2/G � �� �&Q ¤ �JG6"(�¨�H��'*!���2�!#5�2 9 �65@� �(]o4F2KG:"�U&"(G6>,�*�H�65 3l!8�[� G6�6�.'�-�� �
I q � q LY�H'@<W"�'@<0��'D-J� �NIr���[�TLT� '@<W"(U&"(G�>3² � q ]O���[¬&¶C}65(I'3�L;�l�¨�HÆ ��� 0 � � ���[¬&¶C}65 I)3 0FL[Q

�2/Gk�65��=!���%�G��o2�!#"&]O��"(� �EM@";�65D";�1�HG�-/" !8����'*<0"(ÆZ� �,2/'D- 
 q � * �(Á(Á(ÁT��� ¿ * �;!8%@)[5Z�65@� �
3l�.'0��"(G[!8" )+�[!3<0�=�H-K2/'@� �JI4� � �@� ��L[QeµN5��1!3�@�H��5���%@!#�m)+2K'0���H��'À�H�Z�." �/!8� Ð ���.'@<0"(�=!
� '@<
)(�H'e5@�(U&"3'�2��72/G6"3��� �[)[5�" !N��5@�H' 3 � � 	 Q�µN5O%@!+]T���[¬&¶C}65 I'3�L;�����[¬&¶C}65 I)3 � � 	(L
4F2KG�²�� q � '@<���5�"3��G62&2 4	�1!;)R2/�,���."(�6"�Q 	

ÒmÓUÈ�ËNÌyÈOÔ � á ¬&¶�}CãH}R¶RÇ��TåT~1�@}R¶C}�} 0Kw��R~��Dt&w1¶6��¬#ç�®�w1{�t&¶+Ç;�R~i¶Rw1{/yH��¬#çNv.}R{/y/~1�Z�´âÄ�D¬H� }
�Dt&¶6t&|�}�~i¶Rw1�?¬+�@~rw1|Zt/v	y/vx¬&®[t/vVt/vxwzy&{�|�}C{0~¯�Àw1{D¡&æ0�+}´t�¡0}��[¬&|E��¬H��w�~rw1¬&{¾¬#çe~¯�@}�Ir±���²�L
�@vxt&{@}mw1{0~i¬ ( Ð � � èmI * LÅ¬+�@~iw1|Zt/vxw�~rÇ�¶C}Fy&w1¬&{P� é
�������	��
 
�2KG3��2H4��65�"34F2/G�� ���"&6I)& � * L � Ð ]Ä9�"Z�[� c&"Z�/!J2K%�G3!#��G6�.'�-&!	� 0 � '@< � 
0 Q�N>�°X"��,����Ï&]@�65D" !#"m��'@<0%*)+"-&	2/��������� �����8>ZG�"(-/�.2/'@!RQ �&�.'@)+"-&	� ( Ð � � èWI * L�]X�65�"
M@2/%D'@<¨4F2K����2 9�!RQ


�2/G�� ���T2/��5�"(GV��]D)C5�2&2�!#"2&�!8%@)[5���5@�H�
I'& � * L[I)& � Ð L

Ð � � � &6I'& � * L
Ð Á

°X"(��� �eMo"��65D"�!#��G6��'D-�2KM��[� ��'�"B<AM0>�� ���@"('@<0�.'�-
�
¿ &�I)& � * L � Ð �&az!J��4 &��=!J"(U&"('
� '@<p��5�"�!6� �,"Z'O%���M@"(G�2H4 ��ab!E��4/&N�=! 2O<D<XQ�µN5�"('T]Y!#��G6�.'�-&!�� �e�H'@<���
� �.'@<0%@)+" &
2K���6�.���H�.���8>ZG6"(-K��2K'@!+Q �&�.'@)+"&]D�H-��H��' ] &�� ( Ð � � èmI * L[]@�65D":�DG62&2H4��1!;)+2K�,����"��6"&Q 	

� � � �R���$# � � 
 �������:�
�/� 
-� �
	�� � �:���

j |Zæ&vz~rwË�@v�}�t/vxwzy&{D|�}R{0~
� 2H4¼!#��G6��'D-&!�� � �(Á�Á(ÁT�+� » ]E9;5�"(G�"�� 035@�/!,��"�'�-/��5Ã��0i]��1!
2KM��[� ��'�" <,MO>��.'@!#"�G6�6�.'�-Z!8�@�/)R" !��.'�"B�/)[5�!#��G6��'D-Z!#2Z��5@�H�;��5�"3G6" !8%�������'�-Å!#��G6��'D-&!N5@�(U&"
��5�"�!6�H�7"��."('�-K�65 �rQYµN5�"NG�" !#%D���T�1!Y�;���H��G6��Æ�9;����5 �JG62 9�!Y�H'@< �P)+2/�.%��,'@!R] !#%@)[53�65@� �
" �K)C57)[5@�HG��/)+��"(G��H'@<,!8�@�/)R"J2H4Y" �K)C57!#��G6�.'�-Z� ���@" �HG�!N��'�"(Æ��K)+�6�.>W2K'�"3)+2K��%��,' Q & 2/�6"
��5@�H��� '0>7!#%@)[5�� �.'@<0%@)+"B!��W�*�H��G�9;�1!8"3�H�.��-/'D�,"('O��2H4�� 0T� '@<?� 1 �.'��W'@� �6%�G��H�T9;�(>��
G�"(�,2 U&"��H�.�XG62 9�!N2 4k�·"(ÆD)+"(�D����5�2&!8"m)+2/G�G6" !8�o2K'@<0�.'�-Z�62,� 0 �H'@<?� 1 � '@<�!#��G6��c&"�2/%D�
� '0>�)R2/��%D�,'@!N)R2/'O�[�H�.'���'D-Z�#9�2�!#�@�K)+" !RQ	µN5��1!;9;���.�XM@"m)(�H�.��" <���5�"7w1{�¡&æO�+}�¡:�Dt&w1¶+â�w�� }
t/vxwzy�{�|�}R{0~�¬#ç3� 0¥t&{�¡�� 1 Q

* Ï



� %��.�6���D��"m!#" $&%�"('*)+"��H�.��-/'D�,"('O�;�1!J� �J��" �K!#�3�K!J���,�@2/G��[� '0�J�.'?M��.2/�.2/-/>��K!J�@�H�.G6�
9;�=!#"V�H���.-/'��7"('0��]HM@" )��H%@!8"J�����H�.��2 9�!�2K'�"��62W�=<0"('O�6�x4F>W��G�" !#"(G�U&" <W�@� �6�6"�G6'@!��H�,2K'�-m�
UK�HG���"(�8>Z2 4	!8�o"B)+��" !R]&9;5��1)[5�)(� '�-K��U&"V)+��%D" !	�HM@2/%��V!#�.�,���=�HG����6�." !T��',�,2K��" )R%��1� GN!8�6G�%@)+�
��%�G6"�2/GJ4F%�'@)R�6��2K'TQ Â �� n"(G�"('O�J9;�(>D! 5*�BU&"ZM@"("�'A��G�2/�@2&!8" <p4F2KGW!�)+2/G���'�-´�,��%��.�6�.����"
� ����-K'��,"('O�	�,Q	j�)R2/�,�,2K',!�)C5D"(�,";�1!	�65�"Z��æO|Wä8¬#çRä��Dt&w1¶6��� �����Z���[¬&¶[}md Ð hi]09;5D�1)[5,�1!
\8%@!8�E��5�"m!#%�� 2H4	��5�"m!6)+2KG6" !;2H4��H�.�T�@�H�.G69;�1!8"m�H���.-/'��7"('0��!��.'@<0%@)+"B<¨MO>��,Q	µN5@� �E�=!+]
�x4;���[¬&¶C} 0 1 Ir��L;<0"�'�2/��" !���5�"Z!�)+2/G�"W2 4	�65�"m�@�H�.G69;�=!#"Z� ���.-/'��,"�'0��Mo"��#9�"("('�� 0�� '@<A� 1
�.'@<0%@)+"B<�M0>¨�,]��65�" �OÍ�!6)+2KG6"W2 4	�s�1!

���[¬&¶C} Ir��L�� �
0�� 1

���[¬&¶[}60 1 Ir��L[Á I *�* L

Ñ "�G6"

���[¬&¶[}60 1 Ii��L	� ¸ 0 1 ¿�±Y¹�0 1 ¿�²�º 0 1 � I *(Ð L

9;5�"�G6"�¸ 0 1 ]&¹�0 1 ]/� '@<Wº 0 1 <0"('D2/�6"��65�"	'O%���Mo"�GX2H4n��� �[)[5�" !R]+�,�=!#��� �[)[5�" !+]R� '@<Z!#�@�K)+" !
�.'���5�"3�@�H�.G69;�=!#"m�H�.��-/'D�,"('O��M@"(�89�"("('?� 0k�H'@<
� 1 �.'@<0%@)+"B<¨MO>7�,Q

�N>
I Ð L[]

Ð ¸ 0 1 � Ð ¹�0 1 � º	0 1 � ��0 � � 1 � I * �&L
9;5��=)C57��" �K<�!���2Z�65�"J4F2K����2 9;�.'�-Z"(ÆO�6"('@!8��2K'�2 4	°X"��,��� Ð Q

$8È0Ô�Ô�Ü	� - {�Ç,~iâk¬
|ZæPvz~rwË�@v�}7t/vxwzy&{D|�}R{0~1�Z� t&{�¡��W�	�Dt&ãH}Z~1�@}W��t&|�} �������[¬&¶C}
ç�¬&¶;±A��¿ * åY²
��¿ * � Ð é
�������	��
 �N>�I *�Ð LÅ�H'@<ÃI * �PLm��4V9N"�_@Æu±·� ¿ * ]N²�� ¿ * � Ð ]N��5�"('�4F2/G7�H'O> &6]�(@]
���[¬&¶[}60 1 Ii��L	�©���[¬&¶[}60 1 Ir� � L	�Ã¸ 0 1 � ¹�0 1 � º	0 1 � Ð ��Ir��0 � � 1 L � Ð Q Ñ "('@)+"�]P���[¬&¶[} Ii��L	�
���[¬&¶[} Ii�W�xL�� � 0�� 1 Ii��0 � � 1 L"� Ð �H��±��É¿ * ]@²
��¿ * � Ð Q 	

µN5O%@!+]�9�":5*�BU&"V�65�"J4F2/�.��2 9;��'D-Z-/"('�"�G[�H�.��¦ � �6�.2/'�2H4�°X"��,��� �0Q
$8È0Ô�Ô�Ü?Õ�
 - v�v3¬+�@~rw1|Zt/vxw�~rÇ�¶C}Fy&w1¬&{&�:ç�¬&¶W�Dt&¶6t&|�}�~i¶Rw1�?|Zæ&vz~rwË�@v�}?� }
�(æ�}R{��+}�yKvx¬&®[t/v
t/vxwzy�{�|�}R{0~mt&¶C}m� }R|Zw�ä8w1{�/�{Dw�~#}¨�[¬&{o}6�[å t&{�¡At&¶[}Z¡0}�vxw1|Zw�~#}�¡�®(Ç�~¯�@}7�[¬ ¬&¶6¡&w1{�t/~8}Åt10&}6�
¬&¶3®(ÇZvxw1{o}6�¼¬#ç3~1�@}�ç�¬&¶+| ²
�32 � I42 � * � Ð L8±Aç�¬&¶E��¬&|�}3�[¬&{&�R~it&{0~ 2Pé

j <O��G6"B)+�J)R2/'@!8" $P%D"('@)+"m2H4��65�"�!8�6G�%@)+�6%DG6"Z���7�����." <�MO>���5�"Z��G�" )+" <0�.'�-�G6" !8%������1!
��5@�H�m�65�","�'0����G6"��@� G[�H�7"(�6"(G !#�@�K)+"�<0" )R2/�,�@2&!8������2/'À)(� '�M@"?)R2/'@!8�6G6%*)+�6" <
��'À�6���7"
��G�2/�@2/G��6�.2/'@� �;�62?��5@�H�ZG�" $&%���G�" <?�62�_@'@<��?!8��'�-K��"���%��.�6�.����"Å�H���.-/'��7"('0�ÅI�9;5��=)C5��1!

* %



èmIi� » L[]@�K!6!8%��,��'D-�� 0 � ��4F2/GV�H���Y�TLN��%��.�6���D���x" <ZM0>,��5�"3'0%D��M@"(G�2H4	G�"(-/�.2/'@!RQNµN5�"
G�" �/!82/'��.'�-?�=! �=<0"('O�6�=)(�H����2��65@� �W2H4VµN5D"(2/G�"(� Ð Q �¨2 4ÅdËÊ hiQ,j�������5@�H�3G6"����H�.'@!E�1!J��2
M@2/%D'@<���5�"3'0%���M@"(GN2 4�G�"(-/�.2/'@!RQ

ÒmÓUÈ�ËNÌyÈOÔ Õ@Õ )X�@}m{�æO|Z®+}R¶Z¬#çÅ¬+�@~iw1|Zt/v­w�~iÇ,¶[}Fy&w1¬&{P�Åw1{
~¯�@}mIi±	�[²�LN�@vxt&{@}�w1{�¡&æO�+}�¡
®(Ç,~1�@}E�Dt&¶�t&|�}[~i¶Rw1�W|Zæ&vz~rwË�@v�}3y/v­¬&®[t/v	t/vxwzy&{�|�}C{0~3¬#ç �A�R~r¶Rw1{/yH��¬#çmv�}C{/y/~1�
�Ã¬&ãH}R¶Zt&{
æO{�®[¬&æO{�¡0}�¡�t/v ���Dt&®+}[~�w��et/~Å|Z¬H�R~�� � � » � ! � � Ð#	 ! �.�E� � èmIi� �.�E� � �.�E� IF��2/-¥� � ��2K-���L6L�é
á ¬&¶,� /50�}�¡HåN~1�Dw��Å®[¬&æ0{D¡,w��m~iwzyH�O~¥â�w�~1�Dw1{
t,�[¬&{P�R~rt&{0~Xç�t&�+~r¬&¶Bé
�������	��
 µN5D"���G�2&2H4V�1!3!#�.�,���=�HGJ��2��65@� �W2H4VµN5D"(2/G�"(� Ê0Q & %���M@"(GE��5�"�2/��������� �����8>
G�"(-/�.2/'@!W4FG62K� M@2K�6�62K� ��2��62K�¾�H'*<l��"(��¸ ��� � ]¥¹ ��� � ]¥º ��� � M@"e�65�"e�62/���H��'0%D��M@"(GZ2 4
��� �[)[5�" !R]��,�1!8���H��)C5�"B!+]�� '@<�!#�@�K)+" !E�.'��H���k�@�H�.G69;�1!8"��H�.��-/'D�,"('O�[!N��'*<0%@)+" <�M0>e�65�"
2K���6�.���H�n��%��.�6�.����"�� ����-K'��,"('O�����*4F2KGEG�"(-/�.2/' �iQ	µN5*�H���1!+]

¸ ��� � � �
0�� 1

¸ ��� �0 1 �

� '@<?� '@�H�.2/-/2K%@!#�.>,4F2/GV¹ ��� � ]@� '@<?º ��� � Q	µN5O%@!+]
���[¬&¶C} Ir����L��Ã¸ ��� � ¿�±�¹ ��� � ¿�²�º ��� � Á

µN5�"�" $&%@�H����2K'�2 4T�65D"E�.'0��"(G[!8" )+�6�.2/'Z�.��'�";M@"(�89N"�"('Z�65�"mI��K¿ * Lr�65��H'*<��65�"*�.�65�G6"(-K��2/'
�=!N-/��U&"�',M0>

²p� '�¸ ��� �

'�º ��� � � '�¹ ��� �

'�º ��� � ±	�

9;5�"�G6" '�¸ ��� � � ¸ ��� � � � ¿�¸ ��� � ]�'�¹ ��� � �s¹ ��� � ¿l¹ ���/� � � ]Y�H'*<%'�º ��� � � º ���/� � � ¿�º ��� � Q
µN5�"�G6"+4F2KG6"&]

'�¸ ��� �

'�º ��� � �
'�¸ ��� � � �
'�º ��� � � � � '@< '�¹ ��� �

'�º ��� � �
'�¹ ��� � � �
'�º ��� � � � Á I * fOL

�N>
I * �PL�]

Ð ¸ � 5 � � Ð ¹ � 5 � � º � 5 � � �
0�� 1

� Ð ¸ � 5 �0 1 � Ð ¹ � 5 �0 1 � º � 5 �0 1 � ��I �m¿ * L »�
0�
 �

��0rÁ

Ñ "�'@)+"&]&��4��H�.�Y��0raz!N" $&%@�H�Y�Y]�9N"3��%@!#�	5@�(U&"

¸ � 5 � � º � 5 �
Ð � � �

Ð 	 ��Á

* �



& 2 93]��x4Y�65�"(G�"m�HG6" � � * 2/��������� �����8>ZG�"(-/�.2/'@!R]�9N"3��%*!#�N5*�BU&"
	
�
� 
 �

� '�¸ ��� � � '�º ��� �

Ð 	 �©¸ � 5 � � º � 5 �
Ð �

� '@<X]��65D"(G6"+4F2KG6"&]
	
�
� 
 �

� '�¸ ��� � � '�º ��� �

Ð 	�� � �
Ð 	J�YÁ I * Ê&L

µN5O%@!+] 2/%DGT-/2&� �0�=!X�62�)+2K%�'O�T�65�"	'O%���M@"(G@2 4n<0�1!8�6�.'@)+�o4FG��/)+����2K'@!�'�¸ ��� � � '�º ��� � !8%�M�\8" )+�
��2�I * ÊPL�Q & 2/��"���5@�H� '�º ��� � ��%@!#�VMo"7"(U&"('�!#�.'@)+"&]X4F2KGW"(U&"(G�> &6] (@]���5�"�'0%���M@"(GJ2 4
!8�@�/)+"B!��.'���5�"��@�H�.G69;�1!8"J� ���.-/'��,"�'0��!�M@"(�89N"("(',� 0 � '@<�� 1 ��'@<O%@)+" <WMO>�� � �H'*<,� �/� �<0�x n"(GEMO>�� '
"(U&"('e�H�,2K%�'O�(Q;µN5O%@!+]n2/%�G���G62KM���"�� �=!�"B$P%��.UK�H��"�'0���62,M@2/%D'@<0��'D-,�65�"
'O%���Mo"�G�2 4�<0�=!#�6�.'@)+����G6G�" <0%@)R��M��."�4FG��/)+����2/'*!�� 0 ��� 0 !8%@)C5���5@�H�

	
�
0�
 �

I � 0 � � 0�L�� � �
Ð 	 ��Á

µN5�"�%����@"(G�M@2K%�'@<Z'�2 9A4F2/�.��2 9�!Ä4FG62K� �EG6" �K!#2K'���'�- !#���7���1� GX��2J�65@� ��4F2/G�µN5�"(2/G�"(� Ê0«
9�":2K�,�����65�"m<0"��[�H�.�1!RQ

� "�)(�H'�2KM��[� ��' ��!#"B$P%�"�'@)+" !39;5�2&!8"��*�HG[� �,"(��G6�1)Z-/�.2/M@� ���H�.��-/'D�,"('O�J��'@<O%@)+" !
�JIr� �.�E� L;G�"(-/�.2/'@!;M0>��."(�6����'�-�� � �H'*<A� � M@"W�65D"Z!#��G6�.'�-&!:� �H'*<
� 4FG62K� �65D"W��2 9�"(G
M@2/%D'@<?)+2K'@!#��G6%@)R�6��2K'?2 4	µN5�"�2/G6"���Ê�� '@<��."(�6����'�-�� � �(Á(Á(ÁT�R� » M@"W)R2/���." !N2H4;� � Q 	

µN5��=!N�65�"(2KG6"(� �H'@<��65�"m<0�=!6)+%@!�!#�.2/'��65@� �E�DG6" )+"B<0" !��.�;���,�D��>Z�65D" 4F2K���.2H9;�.'�-�Q

�$ËNÌ5Ë@Ú�ÚFÜ�ÌMÉÃÕ % )X�@};}R{0~rw1¶C}T�Dt&¶6t&|�}[~8}R¶Ä�8�Dt&�+}�¡0}��[¬&|E��¬H��w�~rw1¬&{�ç�¬&¶��@ä�� }
�(æ�}R{��+}	yKvx¬&®[t/v
t/vxwzy�{�|�}R{0~�æO{�¡0}R¶ ���©���[¬&¶Rw1{/y��[t&{e®+}m�[¬&|E�næP~8}�¡,w1{�èmI ��� �E� � » � �.�E� L3~rw1|�}(é

� ��� # �J�N�	� �:��� 
-��� ��
�� �R� 


*�ÆO�o"�G6��"�'@)+",�.'l� �6��"(�,������'�-e�62À)+2/'@!8�6G�%@)+���@�H�.G[!Z2H4 !#" $&%�"('@)R" !W�65@� ��"�Æ05��.M����m�65�"
9�2/G[!8�6�r)(�/!8"WM@"(5@�(UO��2KG;2H4�µN5�"�2/G6"���Ê�!8%�-/-K" !#��!E�65*�H�V!#" $&%�"('@)R" !�9;�.�65e!#%@)[5?M@"(5*�BUO�
�.2/G��HG�"EG��HG6"�Q	j '@� �6%�G��H�nM�%���)C5*�H���."('�-K��'�-3$&%�" !8�6�.2/'��1!���2m<0"(�6"�G6�,�.'�"N��5�"E"�Æ0�@" )+��" <
'O%���Mo"�GE2 4NG�"(-/�.2/'@!RQ � 5��.��"W9�"Z5@�(U&"Z'�2e�H'@� ��>O�6�=)(�H�YG6" !8%�����!+]T9N"�<O2,5@�(U&"Z"(ÆO�o"�G6�
�.�,"('O�[�H��<��H���´4FG�2/� G��H'@<02K�,��>O�F-/"('�"�G[�H��" <��@�H�.G[!W2 43!8�6G6�.'�-&!RQ�
���-K%�G6"eÊ?�=!WG6"(��G�"(�
!8"('0���H����U&"�2H439;5*�H�,9�"?"('@)R2/%�'O�6"(G�" <XQ¾µN5D"
����2K��9¥�/!�2KM��[� ��'�" <�M0>�)+2K'@!#�=<0"(G���'�-

ÐKq



1000

String length

5

10

15

20

25

30

+
+

+

+
+

+

+

+

+ +
+ +

+
+

+
+

+
+

+
+

Avg.

Min.

Max. +

Number of regions

200 400 600 800


��.-/%�G�"mÊ �;µN5�"m'0%D��M@"(G�2H4	G�"(-/�.2/'@!��/!J�W4F%�'@)R�6��2K'�2H4�!8�6G6�.'�-,�."('�-/��5e��Q;µN5�"Å!#2K���1<
)+%DG6U&"J�=!,( ��Q

Ð *



�@� ��G�!:2H4V!8�6G���'�-�!:2H4��."('�-K�65@!3Mo"��#9�"("('ÀÊ q �H'@< *(qKq/q Q'
�2/GW"B�/)[5A�."('�-/��5T] *�q �@�H�.G[!
2 4�!#��G6�.'�-&!J2 U&"(GV�H'À�H���D5@�HM@"(�32H4�!#�.¦(" *�q 9N"�G6"W-K"('�"(G��H��" <p%D'���4F2KG6�,�.>��H�3G[� '@<02K�
Q
µN5�"J_@-K%�G6"m����2K�[!N��5�"3���HÆO����%��e]/�,��'D���Z%��e]/� '@<?�(U&"(G��H-K" 4F2KGE"B�/)[5��."('�-K�65TQ	µN5�"
!8�6G6�.c0�.'�-:4F"B�H�6%DG6"J2 4Y�65��=!;<0�1� -/G[� � �=!�5�2 9É)+��2�!#"(�.>Z�65�" �BU&"�G[�H-K"J'O%���M@"(G	2 4�G�"(-/�.2/'@!
� ����G62 ÆO����� �6" !���5�"m!6$&%@�HG�":G�2&2/��2H4k�65�"m!8�6G6�.'�-Z��"�'�-/��5TQ ¤ ',4r�/)+��]0"(U&"�',�65�"V"(Æ0��G6"(�7"
UK�H�.%�" !m�HG6"�G[� �65�"�GW�6�.-/5O�6�.>
)+�.%@!#��"(G6" <��HG�2/%�'*< ( ��]Y��" �K<0��'D-?2/'D"���2
!#%*!#�@" )+�m�65@� �
��5�"��DG62/M*�HM��.�����8>´<0�1!8�6G6�.M�%�����2/'�5@�K!:�e!#5@� G6���@" � c�)+��2�!#"��62'( �YQ�µN5O%@!R]�9N"���� c&"
��5�"J4F2/���.2 9;��'�-�)+2K'/\8" )+��%�G6"�Q

�$Ë ���MÈ�!/ÛBØUÌ5ÈAÕ )X�@}�} 0[�@}��+~8}�¡Z{�æO|Z®+}R¶E¬#ç�¬+�@~iw1|Zt/v­w�~iÇm¶C}Fy&w1¬&{P��w1{�~1�@};Ii±	�[²�L��@v­t&{o}
w1{�¡&æO�+}�¡�®(Çp~1�@}3�Dt&¶6t&|�}[~r¶+w1�my/vx¬&®[t/v�t/vxwzy&{D|�}R{0~Z¬#ç¨t,��t&w1¶�¬#ç��R~i¶Rw1{/yH�e¬#ç7v�}R{Ky/~¯�À�
w����WI ( �TLÅt&{�¡?~¯�@}��n¶6¬&®[t&®�w�vxw�~iÇ7¡&w��R~i¶Rw1®(æ&~iw1¬&{�w��m�[�Dt&¶`�@v­Ç,�[¬&{��+}R{0~r¶6t/~8}�¡?t&¶�¬&æ0{D¡?w�~1�
�@}�t1�&é

� "J!8%@!#�@" )+���65@� �N��5�"J)R2/'@!8�[�H'O�N�.�,���.�1)+�.�T��'��65�"����FM@2/%�'@<7�HM@2 U&"J�1!	)+�.2&!#"��62 * Q� "J)[5�2&!8"E��5�"V�H���D5@�HM@"(�¥!#��¦�";��'��65�"���G6"B)+" <0�.'�-J"(ÆO�@"(G6�.�,"('O��MO>W��G6>O��'�-3UK�HG���2/%*!
!8��¦(" !3�62
_@'@<�2/'D"���5@�H���6"�'@<0" <��62
�¨�HÆO���,�.¦+"Z��5�"�'0%���M@"(G32H43G�"(-/�.2/'@!W2 U&"(Gm�65�"
"('O�6�.G6"
G��H'�-K"A2 47!#�6G���'�-��."('�-/��5@!�)+2/'*!#�1<O"(G6" <nQ j�����5@� M@"(�e!#��¦�"�<02&"B!�5@�(U&"�!#2K�,"
"+ n" )R�:2K'��65D",'0%D��M@"(G�2H4�G�"(-/�.2/'@!RQ?µT2?"(ÆD�H�7��'�"Z��5��1!J�,2KG6"7)+��2�!#"(�.>&]X9N"¨<0�1<
�65�"
4F2K����2 9;�.'�-�"�Æ0�@"(G����,"('O�(Q;Ì	5�2&2�!#"7�,!#��G6��'D-,��"('D-/�65����H'*<?�65�"('�)R2/'@!8�1<0"(GV�H�.��5@� Mo"��
!8��¦(".& 4F2KG &TG[� '�-/�.'�-:4FG�2/� Ð �62Å!#2K�,"E%D���@"(G	Mo2K%�'@<��mQ 
�2/GN"B�/)[5,!8%@)()+" !�!#�.U&";U/� ��%�"
2 4 &�IFM0>m��'@)+G�"(�,"('O�[!T2H4Y2K'�"/L�]P-K"('�"(G��H��"J!82/�,";_@ÆO" <¼'O%���M@"(G ��2H4YG��H'@<02K� �*�H��G�!�2 4
!8�6G6�.'�-&!Y2HU&"�G	�H'�� ����5@� M@"(�	2H4 !#�.¦(" &X� '@<�)R2/�,��%D�6"N��5�"��(U&"(G[� -/"�'0%���M@"(GY2H4nG6"(-K��2K'@!+Q

��.-/%�G�"ZÎ,!85�2 9�!J�65�"mG6" !8%�����!�2KM��[� ��'�" <?9;5D"('�Ii�Y�����4�oL;� I *(qKq � *�q/q � *(q L[]	�H'*<
�HG6"
G�"(��G6"B!#"('O�[� �6��U&"Z2 4J9;5*�H�W9�","('@)R2/%�'O�6"(G�" <p4F2KGW2/��5�"(GmU/� ��%�"B!:2H4 ��Q´jJ!:�,�.-/5O�3Mo"
"(ÆO�@" )+��" <X]0MD��'@� G6>e!#��G6��'D-&!;��'@<0%*)+"3�65�"Å!#��� ����"B!#�;�(U&"(G��H-K":'O%���M@"(GN2 4	G6"(-K��2K'@!+]@M�%��
��5��1!3�(U&"(G[� -/"��@" �HcD!JG[�H��5�"(Gm" �HG���>�IF��'��65�"7)(�K!#"�2H4V�l� *(qKq ]Y�65�"��@" �Hc�2O)()+%�G�G6" <
� ���H���D5@�HM@"(�7!#�.¦("��HG�2/%�'*< *(q L[]��B4F��"(GZ9;5��1)[5��.�Z�6G[� ���=!W!#�.2 9;��>&Q��&���,�.�1� GJ����2K�[!W4F2/G
2K�65�"(GV!#��G6�.'�-��."('�-K�65@!�!#5�2 9���5@�H�V�65�"3�@" �Hce<0"��o"�'@<�!E2K'
��Q � 5����.":�.�E�=!N'�2/� )+��" � G
9;5@� �Z�65�"e<0"��o"�'@<0"('@)R",�,��-K50�mM@"&]�9N"e)+2K'/\8" )+��%�G6",��5@�H�Z��5�"e�H�.��5@�HM@"(��!8��¦("7�65@� �
��� Æ0�.�,�x¦(" !���5�"J"(ÆO�@" )+��" <�'O%���M@"(G	2 4�G�"(-/�.2/'@!N�=!���'7�65�"3'�"(�.-/5OM@2/G65D2&2O<�2H4 ( �YQ ¤ '
� '0>,"�U&"('0��]�<0"��o"�'@<0"('@)R":2K'
� ����5@� M@"(�J!8��¦("m!8"("(��!	G6"(�=�H�6�.U&"(��>Z�7��'�2KG;)+2K�,�@�HG�" <���2
��5�",���7�o2KG6���H'@)+"72H4 !#�6G���'�-e��"('D-/�65 QAµT2
4F%�G6��5�"(GZ)R2/'0_@G�����5��1!R]�9N"�G6"��o"B�H�6"B<A�65�"
"(ÆO�@"(G6�.�,"('O�[!XG�"(�@2/G6��" <Z��' 
��.-/%�G�"�Ê:9;����5��H�.��5@�HM@"(��!8��¦(";UK�HG�>0�.'�-m�/!�( ���H'*< ( Ð ��Q
µN5�"3G�" !#%��.�[!N9�"(G6"3'�2K��!#%�M@!8�[� '0���1�H�.��>�<O�� n"(G6"�'0��Q

ÐKÐ



Avg. number of regions

7.5

8.0

8.5

9.0

9.5

10.0

100908070605040302010

Alphabet size


���-K%�G6"mÎ � *� n" )+�;2 4��H�.��5@� Mo"��J!8��¦("J2K'?��5�"3'0%���M@"(G	2H4	G�"(-/�.2/'@!RQ

� ���?�e� � ���3
 	 � �:��� 


� "Z�65@� '�c ���6"(U&"('´°T�H§��H�.��"34F2/G3��"(���6�.'�-�%*!E%@!#"Z��5�"�S;2/M@2/���1)(!3°T�HMÀ)+2K�,��%���"(G[!N��2
G�%�'���5�"�)+2K�,��%����H�6�.2/'@� ��"(ÆO�@"(G6�.�,"('O�[!XG6"��o2KG6��" <¼5D"(G6"�� '@<�Ì	���x  �N"�G6-/�¨�H':4F2KG	5�"(���
9;�.�65e<0�1!8���1�(>O��'�-Z��5�"3G6" !8%�����!N-/G��H��5��=)(�H�.��>&Q

� ��� �V� �3�
� ��


d * hmµJQ � Q;jE�@2�!#�62K�iQ��R{O~i¶�¬H¡&æO�+~rw1¬&{ ~r¬ - {Dt/vxÇH~rw1��� æ0|Z®+}R¶ )X�@}�¬&¶RÇHQ��&��G6�.'�-/"�G6�
§	"(G��1�H-D] & "�9	�	2/G�cX] * �PÏBÎ0Q

d Ð h Ñ QTÌ��HG�G6�.����2¨�H'@< Â QT°X�.�����H' QJµN5�"Z��%����������."3!#"B$P%�"�'@)+"Z� ���.-/'��,"�'0�;��G�2/M��."(�
�.'�MD��2/�.2/-K>&Q��
� -�� 
 é - �&�@v�é � t/~1�@éx]0f�% � *�q Ï ��� *�q % Ð ] * �#%#%OQ

d��Hh Â Q

�"(G6'���H'@<0"�¦(� �;�K)(�0] µJQ��&"(�D����H����H��'D"('T]K�H'@<Z^WQ#����%���¦(c0�rQ/Ík�HG[� �,"(��G6�1)Y��%��.�6�.����"
!8" $P%D"('@)+"7�H�.��-/'D�,"('O�3�H'@<���5O>O��2/-K"('O>�)+2/'@!8�6G�%@)+�6�.2/'TQ ¤ 'uS:Q	^E�=�H'@)��HG6�.2
� '@<
Â Q��O� '�c&2H k]N" <O���62KG[!R] ' ¬&|Z®(w1{Dt/~i¬&¶Rw1t/v �¥t/~�~8}R¶R{ � t/~r�C�Dw1{/y/]NU&2K��%��7" * %Hf�%�2 4
� }��+~iæO¶C}�� ¬/~#}6� w1{ ' ¬&|E�næ&~#}C¶ �n��w�}R{��+}[]��@� -/" !	Î
��� %
�0Q �&��G6�.'�-/"�G6�F§�"�G6�1� -�] Ð/qKq/q Q

Ð �



dªf/h Â Q,^�%@!i_@"(�1<nQ - vgy&¬&¶Rw�~1�D|:�É¬&{ �@~r¶+w1{/y �[å )D¶C}[}��[å�t&{�¡�� }
�(æ*}C{��+}6��� ' ¬&|Wä
�næ&~#}C¶-�o�(w�}R{��+}mt&{�¡ ' ¬&|E�næP~rt/~iw1¬&{Dt/v���w1¬/v­¬Cy�ÇHQ�Ì�� ��MDG6�1<O-/"��E'���U&"�G[!#�.�8>ZÍ�G6" !�!+]
Ì�� ��M�G��1<0-K" � & "(9 �	2/G6c � � "���M@2/%�G�'�"&] * �#�&Ï&Q

dËÊHh Â Q/^�%@!i_@"(�=<X]��ZQ �;� �1�/!8%�M�G��H��� '��1� 'T] �H'@< Â Q & � 2/G(Q�Í��HG��H�,"(��G6�=)�2/�������,�.¦ �H����2K'
2 4�!#" $&%�"('*)+"3�H�.��-K'��,"('O�(Q - vgy&¬&¶Rw�~1�D|Zw1�[t/] *(Ð � � *�Ð � � Ð ÎO] * �#� f�Q

dËÎHh Â QO^E%*!`_@"(�=<Z�H'@<�Í�Q��&��"(���.��'�-DQ�Í�� G[�H�7"(�6G��1)	�H'@<Z��'OU&"(G�!#"(�F�@�HG��H�,"��6G6�=)�!#"B$P%�"�'@)+"
� ����-K'��,"('O�Z9;����5	�3ÍXjVSEjJ°�Q ¤ 'ÃS�%@!�!#"(�.��
�Q Â 2&2K���.�6�6�."&];" <0�.�62/G�] ' ¬&|E�næP~8}R¶
|�}[~1�D¬ ¡H�Nç�¬&¶Z|Zt&�(¶�¬&|Z¬/v�}��(æ&vxt&¶W� }
�(æ*}C{��+}7t&{�t/vxÇB��w��R]TU&2K��%��," Ð Î/Î�2 4 � }[~1�D¬ ¡H�
w1{ �¥{�
�ÇK|Z¬/vx¬[y&ÇH]O�@�H-K" !Ef�% * ��f��HfDQTjJ)(�K<0"(�,�=)EÍ�G�" !6!R] * �#�KÎ0Q

d­Ï(h��ZQ Ñ %*�H'�-D]NÍYQ�jWQYÍ�"(UO¦('�"�G(]Y�H'@< � Q � �����."(G(Q�Ík�HG[� �,"(��G6�1)WG�" )+2K�,��%�����'�-���'
� ����-K'��,"('O�;-/G��H��5*!+Q ¤ ' � QXÌ	G62O)[5�"(�,2KG6"Å�H'@< Â QT^�%@!`_*"(�1<X]n" <0����2/G�!+] ' ¬&|Z®(w�ä
{�t/~r¬&¶Rw1t/v �¥t/~�~8}R¶R{ � t/~i�C�Dw1{Ky/]NU&2/�.%��," % q Ïe2H4 � }��+~ræ0¶[} �3¬/~8}6�ew1{ ' ¬&|E�næP~8}R¶
�n��w�}R{��+}[]X�*�H-/"B!,%&Ï � *�q�* Q �&��G���'�-K"(G6�F§	"(G6�=�H-�] * �
�Hf�Q

d�%HhmÍYQNjWQ	ÍY"(U0¦�'�"(G(Q ' ¬&|E�næP~rt/~iw1¬&{Dt/v � ¬/v�}��(æ&vxt&¶
��w1¬/vx¬[y&ÇHQ �
¤ µ�Í�G6" !�!+]EÌ�� �,�
M�G��1<0-K"&] � jW] Ð/q/qKq Q

d��HhmÍYQ�jmQ�ÍY"(U0¦�'�"(GV�H'@< � Q �@Q � �H��"(G6��� 'TQ,���o"�'�)+2/��M��.'@�H��2/G6�=�H�Y��G62KM���"���!E��'
)+2K�,��%����H����2/'*�H�T�,2K��" )+%D�1�HG�M���2K��2K-/>&Q ¤ ' �¥¶6¬ �Hé )X�Dw1¶6¡ ����¶6t0}[vxw��nÇ/|E�D¬H��w1æO| ¬&{
)X�@}�¬&¶RÇW¬#ç ' ¬&|E�næP~rw1{/y7t&{�¡ �oÇB�R~8}R|:�R]0�@� -/" ! * Ê
%�� * Ï �OQ ¤ * * * Ì	2K�,��%���"(G��&2/�
)+�."(�8>,Í�G�" !6!R] * �#�KÊ0Q

d *(q h Â Q �O�H'�c&2  ��H'*<���Q��JQ��JG6%@!8cK�H�i]T" <O���62KG[!RQ )Yw1|�}��?t&¶i���[å��@~r¶Rw1{/y �¥¡&w�~¯�[åVt&{D¡
� t&�(¶6¬&|Z¬/v�}���æPv�}���� )X�@}3)X�@}�¬&¶+Ç�t&{�¡ �;¶�t&�+~rw1�+}�¬#ç%� }
�(æ*}C{��+} ' ¬&|E�Dt&¶+w���¬&{0Q
jJ<D<0�1!82/'�� � "B!#��"�>&]�S;" �/<O��'�-D] � jW] * �#%#�OQ

d *�* h � QN§V��'�-KG62/'É�H'*< � Q,�*Q � �H��"(G6�¨�H'TQ ��" $P%D"('@)+"´�H���.-/'��7"('0�7�H'*< �@"('@� ���8>
)[5�2/�=)+"���S;"(UO��"(9�2 47)+2/'*)+"(����!+]J)��/!#"À!#��%@<0�." !+]V�H'@<©�.�,���.�1)(� �6��2K'@!+Q 
 é � ¬/v.é
��w1¬/v�éx] Ð �/Ê � * � *(Ð ] * �
�Hf�Q

d *(Ð h � Q �@Q � �H��"(G6��� 'T] � Q *�-K-/"(G��(]@� '@< *�QD°T�H'@<O"(G(QkÍ��HG��H�,"(��G6�=)E!8" $P%D"('@)+"V)+2/�7�
�@� G6�=!#2/'*!+Q �;¶�¬ �Hé � t/~�v�é - �[t&¡0é��n�(w�é���� - ] %
� �bÎ q � q �PÎ q ���O] * �#� Ð Q

Ð f


