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Unité de recherche INRIA Sophia-Antipolis
2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex (France)

Téléphone : (33) 93 65 77 77 – Télécopie : (33) 93 65 77 65



� ���, ��} ������B�,	����B���'���|��� ��������� 0X���á� ��+-	��ì�&�á�,� 0X���
��+�	�#) ��,��� �� �+X���X���

���Ï6×
	�Ù �Ïèÿ ¸ ��£¥¢y�S��¡±��§,��¡)¢º��£O¤[��¡)¢©���)¡r§�������a�����% ���§�¡��������§¦§¥�»¢º��¡)¢��±�����[¡±¡r���»¢y£©�¨ ��-���)£©£©��§¦°(�)¡r�r�)¡r�n�
��¡)¢º£¦��«r¡r�=���Q�)®[�=Ý)Þ ¶¥µ,´ �)«B§©���)¡r¡r��£��n¢� ���°T�[§O�»¢©���)¡è£�����n » ����r«B°r�%¢©����¡)¢}½IÞ���§K�º¿±���Q°a ���§�§¦�[¡)¢
��¡í¡r��«r£©�%ã@�º¯a��£¦«r£©®%�����)«e��¡�£©�)�a���S¢y¯����£©�)°a���SÁ4�Q�%��§¨�[«r§¦§¥����¡
¤6��������Sã@�y¯a��£©«r£¦®S����Âx ��)°r�[£¦�[§¦���[°;����Ãº½����)«r§
°r£����§©��¡)¢º�)¡r§��±�[¡r§I���,°r�)°a����£�¢y£©�%��§�¡r�)«a¤)�n » ���§�¢y���º¯r¡;��ª;«±��§�°T�[«r£I£�����% »��§©��£I���n¢©¢º�.¢y�[�y¯r�'§©�)¡r§I�Q�)£©ª6«r��«r£
�)£¥¢¦�»ÅD�n���n p½ ð �[«r£����n ��aÁ�¡r�[«±§�¢º£©�)«a¤)�[¡r§¨ ��-Ñ�Ì%ÕrÖ�×�Ø@ÍrÌSÙÚÕaÑ�ÒxÍDÖ Ê�ÌSÍaÎ�Ï6ÐSÑ�ÒÔÓ(Ï Æ±Ç=È É Ç Â@���)�Q°T�[§O�»¢©���)¡
��� «±¡r��¢y£©�)¡a¼p�)£©�K�S¢¦���[¡�£O��®S���±���n¢,��� «±¡r��°r£¦�SÜ¥���n¢¦���[¡K°(��£¦§©°T���n¢©�»¤)��Ã�ª6«a���[�����¡r�,«r¡��)²aÜ¥�n¢'Ý[Þß§¦«r£'«r¡r�
���K�[®)��à%Þß�r�¨���n¢ �)²aÜ¥�n¢�½

¾.¡�¼p�)¡r�n¢©���)¡��±�� ��&�Q�a����n »��§¦�S¢¦���[¡&�r�. �� �[²aÜ¥�n¢�Âp���[«±£©²T���[«�§¦«r£¥¼x�[����ÃyÁ��n¢��r«�§OÀ±§O¢
����K����� �)��ª6«a��§¥�»¢¦���[¡
à%Þ Â@£¦�[�a���)®)£©�)°r¯a���SÁT¤6��������6ÃºÁ8 ���§�¢º���y¯r¡a��ª6«r��§�§©�)¡)¢��a�»ä����£¦��¡[¢y��§��Q�%��§��xÏë×�Ð�å �Ï;ÙÚÕëþ�ÏìÑ�ÌSÕ)ÓrÕrÒ��YÏ6×nÑ
Ð)ÍDÙÚÙ�	�Ö�é

ê ���)«r§�¢y£©�)«a¤[�)¡r§���� �[²T�[£¦��«r¡r�'��§O¢©����������r�� ���¢y£©�)¡r§¥¼x�[£¦�Q�%¢©���)¡���¡K«a¢©�» »��§¦�[¡)¢��r��§� »��®)¡r��§.�[«K�r��§
°a ��[¡±§8²;�»¢º�)¡r®[��¡)¢y§|½ ¸ �.§©�)¡)¢��±��§(��¡)¤S�)£¥���)¡)¢º§�§¦�����»ã@�a�»ä����£¦��¡[¢¦���n �§F�r«�°±£©��������£T�)£©�r£¦� î ï ´Xð�ñ&ò à�óp½

ê ð «a��§nÁ���¡í«a¢©�» »��§¦�[¡)¢� ���§�¢y�[¡±®[��¡)¢º��§&�[«
 ���§�¡r�[£¦�Q�% ���§|ÁT¡r�)«r§¨����nÅD¡a��§¦§©�)¡r§�«±¡r���a��§O¢º�)¡r������¡)¢º£©� �� �[²aÜ¥�n¢FÝ)ÞB�n¢( �� ���K�[®)�öà%ÞBª6«r��¡r�)«r§T����¡a������§©�)¡r§T��¡�«a¢¦�» »��§©�)¡[¢�«±¡r���º¿;¢º��¡r§O���[¡&�r�� �� �% �®)�[£O�»¢º¯r�K�
�r��°T�S��¡)¢' ��¨°a �«r§,°±£©�a�y¯r�'�»¢����£¦�S¢¦�»¼öÂ©î ÷ ´Xò à[ÁTøT¯r� ò)ù ótÃy½

ê ���)«r§�¢º£¦�S�»¢y�[¡r§� ���°±£©�)²a �����Q�&��£©«r�n���% ��r�¨ �� �a���n �«r§¥���)¡���¡-���S ���«a ��)¡)¢��r��§,�;��§¥¢º�)¡r����§'�r� ´ �)¯r�%ã
 ��[¡r�)²a��§'�n¢'��¡�£�����% »��§©�)¡)¢ �±��§�¢º��§¥¢y§��r��ú û ® ���¡����£©�% »��§����§|½

Þ���§&£����§¦«a »¢º�%¢º§�§©�)¡)¢�°r£����§©��¡)¢����§'§¦«r£,�a�»¤)��£©§©��§ �r�[¡±¡������§'������a�����% ���§�°(�)«r£,°±£©�)«a¤[��£� ��K¤S�% »���a�»¢�����r�
¡r�%¢º£¦���)°r°r£¦�a�º¯r�S½
! Í±Ñ�×nÈ©Ð"� �Ï-ÿ ¶ �Q�)®)��£¥��� ´ ����a�����% ��SÁ µ �����% ��[®)�SÁ µ ����% »�»¢���,�)«r®)�Q��¡)¢�����SÁ µ �)�a���% ��[®%���'��¡)¢º��£O¤[��¡)¢©���)¡r¡r�n » ��SÁ
¶ ¡)¤[��£¦§¥���)¡��r��°T��£©§¦°(���n¢¦�»¤[�SÁ6����n¢º��£©����¡r�%¢©���)¡��r�¨°(�)§©�



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

1 2�!Q��	���0X+X��������!

3Bd%�Tmp�[b54 mtcub6`ad%w
b)^�dí�S_6cXce_6z6487ëq�w|d%� l�_Ú��d'4Ô�ôd%wyl%b)k64Ômpwy� bÚ�%_6^n^}d%��l��TmLb6`6z�_awympw:9<;�w�ln��d'7
�%_6zDl�b)mtzëwy��b)lnmLb54�mÔz6=O_6^ncub)lnmx_6z�srk�_6ln� b)z�b)l�_6cXmx�[b54'b)z��>=@qFz���lnmp_6z�b54¦srl|��d�7u�[b)z b54xwn_-k�dKq�wnd%�
l�_í�?4@b)z ln��d�^�b)�@7rsIb)z��ìd�vrd�z mtz w|_6cíd��)b6wndSw�l�_��S_6z4l|^�_A4'ln��d=l|��d}^%b)�B7B9
;�^�dS�Sd}zDlQ_%vrd�^nv4mpd'C
_A=�wyq��n�ß^�dSwnd[b)^��n�Û�[b)zßkIdD=³_6qFz�� mÔzFEG;H7Dba�a��I�b)z��$mtzFE JHKMLH3ë�6fAI¦s bBwy��d%��l�b6��q64Lb)^�q�wndu_A=
�64Lb)zFzFmtz�`Úb)z�� �S_6z4ln^}_A4,_A=&ln��d}^�b)�@7Bq�wymtz�`ecídS�Tmp�)b54'mtcub6`ad%whb)z��ë^�_6k�_6l�wQ�)b)z k�dN=³_6qFz��Bmtz
E J b�78�a�Ts$O¨��JQP��a�(sRKRS.LY�r��IT=³_6^Xwyq8^�`ad}^�7$b)z��UEVS.JR;QK��6fAIT=³_6^�^�b6�Tmp_6ln��d�^�b)�B7B9WST_6ced
k�b6wºmx�
l�dS�n�FzFmpo±q�dSw&mtzDvr_A4ÔvrdS��mtzÚln��dSwnd��F^�_6k64pd�cíwYb)^�d��F^�dSwnd}zDl�dS�ímtzXEVY�^nmL�AZAI�9

[ z�dÚ_A=�ln��dece_awyle�Tm8\e��q64tl=l�b6w#](w-mxw-l�_B^�dS`6mpwyl�d�^[söm^=���_awnwymtk64xdemÔzß^}d)b54�l|mÔced±s�bBv4mp�FdS_
_6^+_Q`¥i�b'7ìmtcub6`adX_A=&ln��d���b)lnmpd}zDlbaLmÔzDln^�b5`¥_6��d�^�b)lnmtvrd=mÔcub6`ad�cdCYmÔln�ôbí�F^}d�`¥_6��d�^�b)lnmtvrd=mÔcub6`ad
ae3BiHf�_6^gOTJQc'9hL�b6wymp�[b5484^7rs�_6z�d=c�q�wºljilk<m ��n<oXp6qDr�s6qut���v@w5o4�a��x�yhoè�[�6� k �5zev���{ �(�Ax�v k
| �0v}{~t�v���xx�Ax�v k vhz,�Ú��x��}x m~m x@�5t��@�F�0o.{~o k ��� k<m ��t$o4�6��t$o4�a��x�yho�t��Av@w5oD�;��x�v k$�l� nRx@��n
{ �6t�����p6q�v���w5o4�a��v k ��vß��s6qux/{ �6�ho�vhz���nRx@�Dv��}w5o4�a��� ��n<o ��o.�@�T��x�yho�t$v��Axx��x�v k �
vhz��AnMo�p6q�v���w5o4�a�X� k<m ��n<o�s6q �5o k �5v��X�$o.x k ��� k<�<k v �Dk$9

J¨�Fmpw��F^�_6k?4xd�c �[b)zëk�d=wn_A4tvrd%��CYmÔln� b)^|lnm8���}mLb54.cub)^�]rd�^�w�vDmxwymtk64pdKmtzëkI_6l|�ÚmÔcub6`adSw'�Ss8kFqFl
ln�Fmpw
�8^�_4�(q��%dSwXqFz�b6�S�%d��Fl�b)k64pdÚ�S_6z�wyln^%b)mÔzDl�w�a³d�9 `*9 �F^�d'`¥_6��d}^%b)lnmÔvrdÚmtcub6`ad%wec�q�wylek�dÚl�b5]rd�z
_6z ln��d
w}b)cídX��b'7 b6w=ln��d�mtz4l}d}^nvrd�zDlnmx_6z�sIwyl�d�^�d%_6l%b6�}lnmp�N=@^�b)cedSw=b)^}d�vrd�^�7ë��b)mtz6=@q64�b)z�� �[b)z
�F^�d�vrd}zDl�b+=@^}d%dQb6�S�%dSwnw¨k@7�ln��d�wºqF^�`adS_6zös(d�l������:��c'9

i�dS�%d�z4l�4874s(�S_6cX�FqFl�d�^¨vDmpwymx_6zBl}d%�n�Fz8mxorq�dSw&��b�vrd=k�d%d�z��F^}_6�I_aw|d%��l}_
w|_A4ÔvrdQln�Fmpw¨^�dS`6mxwyl|^�b5`
lnmp_6z��F^�_6k?4xd�c�C�mtln��_6qFlYb)^nlnm^����m@b54�cub)^�]rd�^�w:96Y�^nmÔcewn_6z�a�EVY�Kö]Wf�P��6fAI�c q�wnd%wYb)z�mtz4l}d}^ncedS�TmLb)l�d
4@b6w|d}^X^�b)z�`adD�Fz��Fd�^[s<C��Fmp�n�ß�F^�_Sv4mp�FdSwXb �6�Ë�8d%wn��^nmt�Flnmp_6z$_A=�ln��de��b)lnmpd}zDl�� w�wyqF^�=¥b6�%d�9�J��Fmxw
wyqF^�=¦b6�%d�mpw¨ln��d�z�cub)l��n��dS�Úb6`rb)mtz�wylYln��d�wyqF^�=¦b6�%d�_A=�ln��d�w|d%`6ced�z4l�dS���S_6^n^�dSwy��_6z��Tmtz�`hwyqF^�=¥b6�Sd
mÔzeln��d�vr_A4ÔqFced�ln^nmp�¨ced%�(mx�[b54Fmtc�b6`ad�9B;�w&l|��dT4Lb6wnd}^�^�b)z�`adH�8z��Fd�^ mpw��)b54tmÔk8^�b)l�dS�gCYmÔln�X^�dSwy��dS�}l
l�_Bln��du�)b)ced�^�bDsöln��d
cedS�Tmx�[b54�mÔcub6`adÚ�[b)zßk�d-=@q�wnd%��C�mÔl|�$ln��dev4mp�FdS_èmtcub6`ad�9$O¨_A4p�n��d%wºl�d}^
a�EVOH�
��P��6f�I�c�b)z��!�hb)z�b6�FdDa�EVS.�Q�=�6fAI�c�b54pwn_e�Fd}vrd'4p_6�IdS� 	������� 6����	')?�����e�A 0�6	'������,�	�����������	��������� 
=@^�b)ced'C¨_6^�](w:9�J¨��díb)�8�F^�_rb6�n�ßb6�8_6�Fl�dS� k@7XS(�n�BC�d}m^]rb)^�� a�EVS.JR;QK��6f�I�c�mxw�bB�6� �S_6^n^�d'4Lb)lnmx_6z
wn�n��d�cedÚkId�l�C¨dSd}zßl|��dÚ^�b6�Tmp_a`6^�b)�F�@7 b)z��Û�F^�d'`¥�%_6cX�FqFl}d%�ßwymtc�q64Lb)l�dS�$^�b6�Tmp_a`6^�b)�F�FmpdSwí_A=�b
3BiHf.mtc�b6`ad�9�¡�mtz�b54^4874s�K�b}vrb54^4xdSd+a�EGKRS*L��r��I�c.q�wndSw'ln��d¨_D�S��4tq��Tmtz�`��%_6zDl�_6qF^}w'_A=�l|��d��6� _6k({ndS�}l
mÔzèln��dQ�6� mtcub6`ad�l}_��Id�^�=³_6^|c ln��dQ�6�Q`©�6� ^�dS`6mpwyln^�b)lnmp_6z�l%b6w#]}9

J¨�Fmpw���b)��d�^�mxw,b��S_6z4l|^nmÔk8qFlnmp_6z=l�_�ln�Fmpw.z�d'C b)z���d'¢(�}mtlnmtz�`�^�d%w|d)b)^��n�g��d�4p�£95¤ d�mÔzDln^�_D�Tq��Sd
ln�F^�dSd'�Tm^¥�d}^}d}zDl.l�dS�n�FzFmporq�d%w}=³_6^ �6�d`©�6�ß^�dS`6mpwyln^�b)lnmp_6zös%�Fd���d}z��TmÔz�`¨_6z=l|��d'��b)^nlnmp�}q?4@b)^ö��4tmtzFmx�[b54
�F^�_6k64pd�c!9W¤ d!�F^�wºlí�F^}d%wnd�zDl
mtz w|d%��lnmp_6z �Ds�b)z b)�F�F^�_rb6�n��C��Fmp�n� cub5]rdSw
q�w|dì_A=Q��b6wnwºmÔvrd
wyl�d�^�dS_ l�_ ^�dS�S_6z�wyln^nq��}lXln��dBwºqF^�=¥b6�Sd�9lJ���dB�F^�_6k64pd}c mxwXmÔz ln�Fmpwí�[b6wnd p6qbr�p6q ���.�Az¥�F�0o
��x��}x m �Ao@�}x@�%�[�6�T��x�v k$9�J¨��d}zös mtz wnd%��lnmp_6z �DsTC�dè�8^�d%w|d}zDlÚb~=@^�b)ced�C�_6^�]�=³_6^��Fz��Tmtz�` ln��d
`ad%_6ced�ln^nmp��ln^�b)z�w¦=³_6^ncub)lnmp_6zìk�d�l�C�dSd}zôbÚ�6� mÔcub6`adX_A=¨vrdSwnwnd'4pw�b)z�� bB�6��^�b6�Tmp_a`6^�b)�F�@7 _A=
§�¨}©5ª$«�¬/�®�¯°ª#±³²µ´h¶/©�ª#·�¸'ª#¬/¹H´�²°±º²°¯µ»�¬h¶/l¶/©�ª$¼#»�±Tª¦¬e»l¼¦»�¯°²°®�¬e»�¶/²°�·½«5¬/'®�¯°ª#±

¾<¾ ·W¿�À¦Á:Â�Á



f ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

ln��_awnd�vrd%wnw|d�4pw:9�J¨�8mxw'mpw�l|��d p6qDr�s6qË�@�.��yho
��oB�}x@�S�)�6�(�Ax�v k t��Av�����o.{ 9�¡�mtz�b5484^74s;mÔzewndS��lnmx_6z
f(s*C�dK�F^}d%wnd�zDl�b-l�d%�n�8zFmxorq�dQC��Fmp�n�ëb54^4x_:C�w�q�w¨l}_g�8z���ln��d�ln^�b)z�w#=³_6^ncub)lnmp_6z�k�d�l�C�d%d�zBbX�6�
wyqF^�=¦b6�%deb)z��ôb)z mtc�b6`ade_A=¨l|��dXwyqF^�=¥b6�Sd±s�kB7 q�wymtz�`�ln��d-wym84t��_6q�d�lnl�d�9�J¨�FmpwKmpwKl|��d p6qbr�s6q
�A�.��zO�8��oè�AoB�}x@�S�)�;�T�Ax�v kB�F^�_6k?4xd�c 9

¡�_6^�ln��dQln�F^�dSdK^}d%`6mpwyln^�b)l|mx_6zÚ�8^�_6k64pd}cew�b6�F�(^�d%w|wnd%�ÚmtzBln�Fmpw���b)��d�^[s@C�d=��b�vrd��Fd�vrd�4p_6��d%�
b � k x i o m z¥�6�h{�o � v�� �W96J¨��dQwyqFk�w|d%��lnmp_6z�w&�S_6^n^�dSwy��_6z��el�_-d)b6�n�ìwyl�d��B_A=�ln�Fmpw�b)�8�F^�_rb6�n���

� ¡�mt^�wyl6s
C¨d �Fz��ßb)z x k xx�Ax@�
�doD�%��x/{ �(�5o _A=�ln��de`ad%_6ced�ln^nmp��l|^�b)z�w#=³_6^|c�b)l|mx_6zM9�J�_B�F_
l|��b)l[s<C¨deq�wndXkFmÔl%b)z�`ad}zDl��64Lb)z�dSw�_6^-kFmtl�b)z�`ad�z4lg4Ômtz�dSwSs£CY�Fmx�n� b)^}d�wnd�cXm8`¥�Tm^¥�d�^�d}zDlnmLb54
mtzDvrb)^nmLb)z4l�w��ga�E Y�3è] [ �a��I�c&mÔzDvr_A4tv4mtz�`X_6z64^7b�F^}wyl�_6^��Fd�^��8d}^nmtvrb)lnmtvrdSw:9*��d�z��SdasF_6qF^H=L^�b5`
ced'C¨_6^�]í�8_4dSw¨z�_6l��8d}��d�z��í_6zBl|��d�mÔzFmtlnmLb54�^�d�4Lb)lnmtvrd���_awymtlnmp_6z�w¨_A=�ln��d�_6kT{|d%��l�w:9

� J���d}z�s*C�d��Fz��ëb)z �F�r�@�.�6�(�5oë�)�;� k �5zev���{ �T��x�v kìk@7B�Fd'�FzFmtz�`eb
�Tmpwyl�b)z��%dQkId�l�C¨dSd}z
l|��d��6� b)z��-ln��d��6� _6kT{ndS��lQa�C��Fmp�n��mpw&b��S_6c
�8^�_6cXmxwnd�k�d}l�C¨dSd�z-ln��d¨wº��b)lnmLb54F�Tmpwyl�b)z��Sd
b)z��=ln��d,�Tm^¥�d}^}d}z��Sd,mÔz�z�_6^ncub54T_6^�l%b)z�`ad}zDl'_6^nmpd�z4l�b)l|mx_6z}cöb)z��=k@7KcXmtzFmtc
m���mÔz�`�mÔl�q�wymÔz�`
l�C�_A`¥wyl�d��-c
mtzFmtcXm��[b)lnmp_6zXb54x`a_6^|mÔln�8cíwRCY�Fmx�n�eb)^}d¨d'¢4l�d�z�wymp_6z�w'_A=�ln��d½f¦l}d}^�b)l|mÔvrddOl4x_aw|d%wyl
]�_6mÔzDlÚb54p`a_6^nmtln�Fc �F^�dSwnd}zDl�dS�ßmÔz EGLH3ë�a�DsT�8�Iba�6f�I�9lJ¨��duq�wndB_A=hd�¢Dl�d�z��FdS���=b54tcub)z
�?4Ôl�d�^�w�b5484p_�C�w'q�wöl�_�l�b5]rd&mtz4l}_Kb6�S�S_6qFz4l'l|��d&��^nmtlnmp�)b54D�F^�_6k64pd�c _A=�_6q8l�4Ômpd�^�wSs)�%_6cX�Fq8lnmÔz�`
3ëb)��b54Lb)z�_6kFmpw¨�(mxwyl%b)z��%dSw�b)z�����d}^�=O_6^ncXmÔz�`h`ad}z�d}^�b54tm��%dS��� � l�dSwyl�w59

� �����8��� ��+-	�#[ ��,� 	�������0 	��&��������	� ����}��!

J¨��deb)�F�F^}_rb6�n�$�F^�dSwnd�z4l�dS�ëmÔz$l|�FmxwQwndS�}l|mx_6zösIl�_��8z�� ln��d
�S_6^n^�dSwy��_6z��Fd�z��Sd�k�d}l�C¨dSd�z$bB�6�
mÔcub6`adBb)z��ôl|��dÚb6��lnq�b54��I_awºmÔlnmp_6zÛ_A=�ln��de��b)lnmpd}zDl[sömpw�^�d'4@b)l}d%�$l�_ EVY�K.]Wf�P��6fAI¦sdE Od�
��P��6f�I
b)z�� EVS.�Q�h�6f�I�9�¤ dub54pwn_ëwy�64tmÔlhln��d-�F^�_6k64pd�cËmÔzDl�_Úl�C¨_Bwºl�b6`ad%w���^�dS�S_6z�wyln^nq��}lnmp_6zôb)z�� ^nmp`6mx�
^�dS`6mxwyl|^�b)lnmp_6z�� kFqFleln��d!CYb�7 C¨dë��d}^�=³_6^nc"l|��dBwyqF^�=¦b6�%dB^�dS�%_6z�wyln^nq���lnmp_6zÛmxwu�Tm8¥�d�^�d�z4lA9�¤ d
q�wndubÚ��b6wnwymtvrdíwºl�d}^}d%_Úw¦7Twyl}d}c �Fd�vrd'4x_6��dS� kB7 ��d}vrd�^nz�b'7 a�E ��¡,�6fAI�c�C�mtln�Fmtz ln��dXi�_6k�_6lnvDmxw
`6^�_6qF� b)lQf���iHf#;�9
J���dK^�dSwyq64tl�mpwQb
�Fd�z�wndh�FdSwn�}^|mÔ�Fl|mx_6zuq�wymtz�`-�I_6mtzDl�w�b)z��Úz�_6^ncub54pw�_A=,ln��d
��b)lnmpd}zDl�� w�wyqF^�=¥b6�%d�9.J¨��dh�%_D_6^��Tmtz�b)l�dSw¨_A='ln��d%wnd���_6mÔzDl�wYb)z��Úz�_6^ncub54pw�b)^�d=d'¢D�F^�dSwnwndS�ímtzBln��d
�)b)ced�^�b�=@^�b)ced�96L¨dS�[b)q�wnd=ln��dKln^�b)z�w#=³_6^ncub)lnmp_6z�C��Fmp�n�Bcub)��w�ln��dQ^�dS�%_6z�wºln^nq���l�dS�ímtc�b6`adhl�_
ln��dh�)b)ced�^�b�mÔcub6`adKmpwH]Dz�_�C�z�s(ln��d��F^�_6k?4xd�c�mxw�l�_ �Fz��uln��d�ln^�b)z�w#=O_6^ncub)lnmx_6zèkId�l�C¨dSd}zèln��d
3BiHf ��OTJ mÔcub6`adhb)z���ln��d�^�dS�S_6z�wyln^nq��}l�dS�XwyqF^�=¦b6�%d�9

!#¨}©5ªh®�»'´�²µ¼.²#"�ª�»?%$A´�ª#±º²'&�":²)(�ª#¬/ª#·:¶/²µ»�¯�²°·:¸�»�¬/²µ»�·�¶e´A²µ´A¶/�*A´�ª}´�ª¦¸'ª#¬e»�¯�«A'²°·�¶e´�¶/�"�ª,+�·5ªh²°·:¸�»�¬/²µ»�·�¶.-%*�»�·:¶/²°¶/²°ª�´0/
¨
©�ªN»�"�¸�»�·:¶e»21'ªj%$�¶/©�²µ´H»�«5«5¬/:»'¼e©b²µ´T¶/©�»�¶H²°¶H²°·:¸�'¯°¸'ª�´W¯°23}ª#¬º'¬4"�ª#¬5"�ª#¬/²°¸�»�¶/²°¸'ª�´�¶/©�»�·�¶/©5ª6"�²)(�ª#¬/ª¦·�¶/²µ»�¯
²°·�¸�»�¬/²µ»�·:¶e´h¼�'±T«7*5¶/ª�"H»�¶�»º´�²°·�1'¯°ª<«��²°·:¶�8�3£©5²µ¼e©H±H»29'ª<¶/©�ª#±�±T'¬/ª�´�¶e»�®�¯°ª�/5¨}©5ª:":²µ´/»%":¸�»�·�¶e»21'ª<²µ´h¶/©�»�¶£¶/©5ª
¼�'±T«�¯°ª,;:²°¶�¹H%$�¶/©5ªd»�¯'1''¬/²°¶/©5±d´
%$8¶/ª#·�©5²'1'©5¯°¹�²°·�¼�¬/ª�»'´�ª�´<3£²°¶/©+¶/©5ªº·�*�±l®�ª#¬$%$
«A'²°·�¶e´=*�´�ª "�¶/>":ª0+�·�ªH¶/©5ª
´�ª#±º²'&�":²)(�ª#¬/ª#·:¶/²µ»�¯A²°·:¸�»�¬/²µ»�·:¶e´0/�?£ª#·A¼�ª�8A¶/©5ª$¼e©5'²µ¼�ª�2$.¶/©5ª$²°·:¸�»�¬/²µ»�·�¶e´6±@*A´�¶£®Aª½»T¼��±º«5¬/'±T²µ´�ª�®Aª#¶A3}ª¦ª#·Q¶/©5ª
'¬4"�ª#¬£%$@¶/©�ª$²°·�¸''¯°¸'ª "@"�ª#¬/²°¸�»�¶/²°¸'ª�´h»�·B"Q¶/©5ª$¼�'±º«5¯°ª,;:²°¶�¹$%$@¶/©�ª:*5·C":ª#¬/¯°¹:²°·�1º»�¯'1�'¬/²°¶/©�±�/

DFE<¾<DFG



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

f©zÛ_6^��Fd�^�l�_!�Fz�� l|�Fmxwhln^�b)z�w#=O_6^ncub)lnmx_6z�s}C�d�d'¢Dln^�b6��lN=@^�_6c ln��d�3BiHf ��OºJ�mÔcub6`adeln��d
wyqF^�=¦b6�%dQ_A='ln��d���b)lnmpd}zDl�� wT=¥b6�SdasTk@7Ú�S_6c�kFmtzFmÔz�`�ln��d�l�d%�n�8zFmxorq�dSw��FdSwn��^nmÔk�dS�ímtz³EV3ìb54L�a�5I'b)z��
mÔz E JQYh�a�5Ie9<��d�z��Sdas<C¨dub54pwn_B`ad}líbè�8d%wn��^nmt�Flnmp_6z k@7 �I_6mtzDl�w�b)z�� z�_6^ncub54pwSs�b)z�� ln��dX^nmp`6mx�
^�dS`6mxwyl|^�b)lnmp_6z��F^�_6k?4xd�c���mxw¨l|��dj=O_A484p_�C�mtz�` �
� �����' ����l�g��).	/"��0���'�H,0�'���'	'������,��  �?�A�� ?���j�� 
,� 
��	'&b� �V�2�
	W 
,N�F�.��	�� �A��,N,������ �µ�0���'&b�� ?�R�F�.���
���'������)��?�'	��6�������j�F�@�����+���l� ��)*	/"��0���'� �

;�wí��_6mtz4l}d%�Û_6qFlemÔz EVY�K.]Wf�P��6fAI¦s ln�Fmpw�b54p`a_6^nmtln�Fc"c�q�wylez�_6le�Fd}��d�z��Û_6z l|��dÚmÔz8mÔlnmLb54
^�d'4@b)lnmtvrd��I_awºmÔlnmp_6z�w�_A=�ln��d�wyqF^�=¥b6�%dSwSs4mtl�c�q�wyl�k�dKb6�S��qF^�b)l�dhb)z��Ú�Fd[b54£C�mÔl|�Ú_6qFl�4tmpd}^�w59

���� ��������������������������� �"!$#&%'����()�*��#,+.-��0/�#210� �.� �3��� %546! �"78#*()#9��

J¨��d¨kIb6wymx��mx�Fd[b�mxw�l�_h�%_6cX�Fq8l�d mtz��Fd���d}z��Fd}zDl�4^7=_6zed[b6�n�ewyqF^�=¥b6�Sd&l|��d�wnd�l,_A=���b)mÔ^}w _A=���_6mtz4l�w
wy��b)^nmtz�`�ln��d&w�b)ced�l�b)z�`ad�z4l��?4@b)z�d�a³wndSd$��`6qF^�dY�Ac'9�¤ d��)b54^4Fwyq��n����b)mt^�w �Wxx�[� k �ho k �Qt$v}x k �)� 9
;�w.ced}zDlnmp_6z�dS�Ymtz�w|d%��lnmp_6z-�rs%ln��d'7��S_6^n^�dSwy��_6z���l}_�wnd�c
m^`¥�Tm^¥�d}^}d}zDlnmLb546mÔzDvrb)^nmLb)zDl�w�EVY+3B] [ �a�5Ie9
J¨��d�l�dS�n�FzFmporq�d+=³_6^h�%_6cX�Fq8lnmÔz�`íln��dSwnd=�Ib)mÔ^�w�mpw=�FdSwn��^nmÔk�dS�ÚmÔzôb)�F��d�z��Tm^¢!;�9 �09�¤ dXwymÔcX�64^7
z�_6l�d=��d}^�dQln��b)l�ln��d�b54p`a_6^nmÔl|�Fc mpw�o±qIb6wym8`/4tmtz�d)b)^�mtzBln��dQz4q8c�k�d}^�_A='��_6mtz4l�w��8d%wn��^nmtkFmtz�`-ln��d
wyqF^�=¦b6�%d±s�b)z���s�k�dS�)b)q�wnd
mtl-mtz4vr_A4tvrd%w-_6z?487ô�Fd}^|mÔvrb)l|mÔvrdSw�_A=�_6^��8d}^u�rs�ln��dXkFmÔl%b)z�`ad}zDl���_6mtz4l�w
�)b54p��q64@b)l|mx_6zÚmpw�orqFmtl�d�wyl�b)k64pd�9

f©z ln��d=mx�8d)b54,�[b6wnd±s�kIdS�[b)q�wnd=ln��d-�Tmxwºl�b)z��Sd=k�d}l�C¨dSd�zBln��d�l�C¨_ekFmÔl%b)z�`ad}zDl���_6mÔzDl�w�mxw�mtz6`
vrb)^nmLb)z4lYqFz��Fd�^¨^nmp`6mp���Tmpwy�64Lb6�%d�ced}zDl[s±ln��dj=³_A4^4p_�C�mtz�`Xb54p`a_6^nmÔl|�Fc C¨_6q?4x��k�d�vrd�^�7�d'\e�}mpd�z4l�l�_
^nmp`6mx�.4^7uwyqF��d}^|�I_aw|d�b�wyqF^�=¥b6�Sd;: � _6zëb-wyqF^�=¥b6�%d<: � �a©�Ac��n��_D_awndXb
��b)mt^;= � _A=�kFmtl�b)z�`ad�z4l���_6mtz4l�w�_6z>: � 9�Köd}l;?ha�= � c�kIdhln��d��Tmpwyl�b)z��%dQkId�l�C¨dSd}zln��d�l�C�_���_6mÔzDl�w:9
a¥��c$O¨_6cX�FqFl�d,ln��d�wnd�l�:A@CBEDGFIHKJMLN@�OQPMD�a�= � c'_A=���b)mÔ^}w _A=�k8mÔl�b)z�`ad}zDl'��_6mÔzDl�w'_6zR: � wyq��n�Xln��b)lln��dQ�Tmpwyl�b)z��Sd�kId�l�C¨dSd}zuln��d�l�C¨_�kFmtl�b)z�`ad�zDl¨��_6mÔzDl�w¨mpw�dSo±qIb54Il�_S?ha�= � c�9a¥��cQ¡�_6^�d)b6�n�ë��b)mt^;= � mtzT:A@CBEDGFIHUJVLW@COQPMD�a�= � c�s��%_6cX�FqFl}dKln��dQl�C�_X�I_aw|wymÔk?4xdQ^nmx`6mp�B�Tmpwy�64Lb5`�%d�ced}zDl�w��%_6^n^}d%wy��_6z��(mÔz�`Ql�_�ln��d�wyq8�Id�^n��_awymtlnmp_6zí_A=öln��d�l�C¨_���b)mt^�wX= � b)z��Y= � b)z��Ú_A=öln��d�mÔ^z�_6^ncub54pw:96S4l�_6��C���d}zuln��d�^nmx`6mp���(mxwy�?4@b6�Sd}ced�z4l½C��Fmp�n�Bwyq8�Id�^n��_awndSwZ: � _6z[: � mpwT=³_6qFz��£9f©z��F^�b6��lnmp�%d±s%�%_6^|^�d%wº�I_6z��TmÔz�`&��b)mt^�w._A=8kFmÔl%b)z�`ad}zDl��I_6mtzDl�w.�[b)zFz�_6lökId,d'¢Fb6��l�4^7QwyqF��d}^|�I_aw|d%�
k�d%�[b)q�wnd�_A=�ln��dh�I_6mtzDl=�Tmpwn��^�d�lnm��[b)lnmp_6zëd}^|^�_6^hb)z��ìk�dS�)b)q�wnd�_A=�ln��d�d�^n^�_6^QmÔzëln��d-�%_6cX�FqFl%b5`
lnmp_6z$_A=�ln��d-z�_6^ncub54�9<3è_6^}d%_Svrd}^[s._6z64^7 bí��b)^nlh_A=¨l|��d�^�dS�%_6z�wºln^nq���l�dS�ìwºqF^�=¥b6�SdS: � cub'7 k�dwyqF��d�^n��_awnd%�h_6zXln��d,��b)lnmpd}zDl�� w�wyqF^�=¦b6�%d�d�¢Dln^�b6��l�dS�+=@^�_6c/ln��dº3BiHf.mtcub6`ad\: � 9@ST_(s[ln��d¨b6��lnq�b54b54x`a_6^|mÔln�8c mxw�w¦4Ômp`6�4l�487 ce_6^�dí�S_6cX�64pd�¢IsIkFqFl=mpw=k�b6wºmx�[b5484^7ôb6w�wyl�b)l�dS�£9RJ¨��dX�Fd�l�b)m^4xwh�)b)zßk�d
=³_6qFz��-mtzÚb)�8�Id�z��Tm^¢�L�9 �rsFb)z��ub)zÚb)zIb5487(wympw&_A=öln��d��S_6cX�64xd'¢DmÔl�7-_A=.l|��d�wnd[b)^��n�>=O_6^�b)zemÔz8mÔlnmLb54
d%wºlnmÔcub)l�dQ�[b)zÚk�dj=³_6q8z���mtzëb)�F��d}z��Tm8¢DL�9 �@96¤ dhwymÔcX�64^7Xz�_6l�dQln��b)l�ln��d��S_6cX�64pd�¢DmÔl�7u_A='ln��d
b54x`a_6^|mÔln�8c mpw�o±q�b6wºm8`/4tmÔz�d)b)^�mtzìl|��dKzDqFc�k�d�^�_A= ��_6mtz4l}w�_6zìl|��d�wyqF^�=¥b6�%dSw�b)z��Bln��b)l�l|��dK^nmpw#]

] E '¶/ªW¶/©A»�¶�¶/©�²µ´
«�¬/'®5¯°ª#± ©A»'´
±d»�·�¹H%$.'¶/©5ª#¬M»�«5«�¯°²µ¼#»�¶/²°'·A´.^�´�ª#ª\_ ¸�"'`*a&bdc'Âfehg4/

¾<¾ ·W¿�À¦Á:Â�Á



� ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

M

n 1 n 2

M 2

1

��� �����
	 §����� ����������	������������� !� �"������	��!�$#%�&� �!� �(' § ����� ' !*)+ 	,� k § ����� k !  %	$�
-.	$�����
/0��1 � ���2�
-�	 � 	$#3�&� �4� � ) ' §���.� ' ! ���
	5 !� �"������	��!�6� ���
-.	7#�1 ����	2��	,83�.	,�9 4:(; ' §=< k §�> �����(�
-�	5#!1 ���.	0�.	"83�.	,�9 !:(; ' !?< k !3> ���
	7�
-.	 � ��/@	 ) � �����
-.	,��.	"83��� ��� ���A� � �
-3��� k § ���.� k ! ���
	7� ��	��4��� ����1B�����(�
-%���6�
-.	61 � ��	 ' § ' ! � � ���
��-.�������3��1��
�0�
-�	 � 	@���C�ED�	,�,�
��� � )

_A=�wyl}_6�F�Fmtz�`Kln��dKb54p`a_6^nmtln�Fc�CYmÔln�èb�C�^}_6z�`=mtzFmÔl|m@b54�dSwylnmtc�b)l}d��FdS�}^�d[b6wndSw¨d'¢4l|^�d}ced'487
o±qFmp��]@487
C�mtln�Bln��d=zDqFc�k�d�^�_A=,��_6mÔzDl�w�a�C���d�zÚln��d=l�C�_ewyqF^�=¥b6�SdSw�b6�}lnqIb5484^7Bwy��_:C/wn_6ced�_%vrd�^�4Lb)�F�Fmtz�`
^�dS`6mx_6z�w�qF�Úl�_Xb=^nmp`6mp�Ú�Tmpwy�64Lb6�%d�ced}zDl'c'9

�� � F /�#HG ��#&10�*����I�#KJ�! +�%5# %G�ML +�����E�9! �.+.1 ���
/6(

N�wymtz�`
l|��dK��b)mt^�w�_A=,kFmtl�b)z�`ad�z4lY�I_6mtzDl�w�b6w��Fd%w|�}^nmtk�d%�umÔzBln��dK�F^�d�vDmx_6q�wYwyqFk�wndS��lnmx_6z�s@C�d�`ad�l
b)zßdSwylnmtc�b)l}d�a�OQPSR � P�cK_A=�ln��d-^nmp`6mx� �Tmpwy�64Lb6�%d�ced}zDlKl}_BwyqF��d}^|�I_aw|dS: � _6z,: � 9£f©z$_6^��8d}^hl�_�Fz��ub)zÚb6�S��qF^�b)l�d�^nmp`6mp���Tmpwy�64Lb6�%d�ced}zDlWC�dY�Ib}vrd��Fd�vrd�4p_6��d%�ub)z�d'¢Dl�d}z�wymx_6zu_A=�b)zBb54p`a_6^nmÔl|�Fc
�)b54^4pd%�UT6ln��dNf©l�d�^�b)lnmtvrd�Ol4p_awndSwylQ]�_6mÔzDl�b54x`a_6^nmtln�FcVT C��Fmp�n��C�b6w�mÔzDln^�_D�Tq��SdS�ÚkB7Bw|d}vrd�^�b54'^�d'`
wnd[b)^��n��d�^�w a�E Ld3ì�a�5I¦sjEV�8��ba�6fAI¦sjEVOH3ë�a�5I¥sjEV3!K��a�5I¦sjE OTK�S.L��a�5I�c�W�9l¤ dBw#]rd}l}�n� ln��dB_6^nmx`6mtz�b54
f�O�]�b54p`a_6^nmÔl|�Fcìs£C��8mx�n�Ûwnd[b)^��n��dSw�=³_6^-ln��de^nmp`6mx�ß�Tmpwy�64Lb6�Sd}ced�z4l�a4OXR � c+CY�Fmx�n�ßcXmtzFmtc
m��Sd%w
ln��dQd}z�d}^�`A7

Y-a�OZR � c\[ ]
^`_4aSb §

c Oedgf0h �jilk�m�n JGD'JVLW= n H O"L:a�Oedgf(h � c c � R

o E '¶/ªj¶/©�»�¶H»�·�ª,;:¶/ª#·�´�²°�· %$M¶/©�²µ´l»�¯'1''¬/²°¶/©5±U¶/�¶/©5ª�·5'· ¬/²'1'²#"�¼#»'´�ª�¼#»�·�®Aª $8�*5·C"�²°·E_ p G c�ÁMe<»�·B"
_ qsr c�ÁMe /

DFE<¾<DFG



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

C���d�^�d k m4n JGD'JVLW= n H�O"L,mxwöln��dW=@qFz���lnmp_6z+C��8mx�n�
b6wnwn_D�}mLb)l�dSw.l�_�b�wy��b6�Sd,�I_6mtzDl�mÔl}w.�'4x_awndSwyl���_6mtz4l
_6z[: � 9J¨��d
b54x`a_6^nmtln�Fc �%_6z�wymxwºl�w�_A= l�C�_ímtl�d}^%b)l�d%�ëwyl}d}��w)s8d[b6�n� mtl�d�^�b)lnmp_6zEHY�%_6cX�Fq8lnmÔz�`íbez�d�C
d%wºlnmÔcub)lnmp_6zXa4O f%R � fec¨_A=�l|��d�^nmx`6mp�Ú�Tmpwy�64Lb6�Sd}ced�z4l�9
�09dJ���d��F^}wylQwyl�d��BkFqFm^4x�Fw�bXwnd�l d @�LWP��@f�_A=,��b)mt^�w�_A=��I_6mtzDl�w:9?J���d=�S_6z�wyln^|q��}l|mx_6zBmpw�ln��d
=O_A484p_�C�mtz�` �?=O_6^Kd[b6�n�ë��_6mÔzDl d _6zT: � s.b-��b)mt^-a�d R���c¨mxwQb6�F�FdS�Bl�_ed @�LWP��@fns?C���d�^�d
�jmxwXln��dë�'4x_awndSwyle��_6mÔzDl�_6z : � l}_ ln��dÚ��_6mtz4lVO f�� � d h � f�� � 9lJ�_ô�%_6cX�FqFl}dÚln��d�'4p_awnd%wºlK��_6mtz4l[s�wnd}vrd�^�b54,ced}l|��_4�8wY�Ib}vrd-k�d%d�zë�F^�_6��_awndS��s?=³_6^�d�¢8b)cX�64xdhln��d-�Tmpwyl�b)z��Sd
cub)�ucíd�ln��_D��E �Qb)z	�AZ�Ie9

�@9dJ���d'wndS�%_6z��Qwyl�d��Qmxw�ln��dR4pd)b6wylöwnorq�b)^�dSwId�vrb54tq�b)lnmp_6z=_A=(ln��d�^nmp`6mp�K�Tmpwy�64Lb6�Sd}ced�z4l$a�O f3R � f�c
l}_�wyqF��d}^|�I_aw|d�l|��d'��b)mÔ^}w�_A=�d @CLWP
� f a³wndSd$=³_6^'d'¢Fb)cX�64pdjEG¡W��� � I@C���_�q�wnd�b�o±qIb)l�d}^|zFmx_6z
kIb6wnd%�eced}ln��_4�hc�9

J¨��d�l�d�^ncXmtz�b)lnmp_6zX�}^nmtl�d�^nmp_6zí�8d}��d�z��Fw,_6zíl|��d�b)�F�F^�_rb6�n�eq�wndS���;l|��d�b54x`a_6^|mÔln�8c�wyl�_6��w&d�mÔl|��d}^
C���d�zÛb�cKln��dí�Tmpwyl�b)z��%dXk�d}l�C¨dSd�z ln��dXl�C¨_ëwyqF^�=¥b6�%dSw=mpw=k�d�4p_�C b��?¢TdS� ln�F^}d%wy��_A4x��sIk}cQln��d
vrb)^nmLb)lnmp_6zÛ_A=�l|��d��Tmpwyl�b)z��%dekId�l�C¨dSd}zôln��d�l�C¨_ wyqF^�=¥b6�%dSwXb)l-l�C¨_ wyq��S�%dSwnwymtvrd�mtl�d�^�b)lnmp_6z�w=mpw
k�d�4p_�Cáb+�?¢TdS��ln�F^}d%wy��_A4x�e_6^��5c�b�c�b5¢Dmtc�qFc zDqFc�k�d}^�_A=�mtl�d�^�b)lnmp_6z�w&mpw¨^�d[b6�n��dS�£9

J¨��dB�S_6zDvrd}^�`ad�z��SdB_A=Kl|��dëb54x`a_6^|mÔln�8c"mpw��'4xd[b)^�4^7ß�Fd�cí_6z�wyln^�b)l�dS�ßmÔz EVO¨_6���6f�I�9lK.d�l
q�w
�Fd'�Fz�d�ln��dQd}z�d}^�`A7

Y a�OXR � R=d @�LNP
�hc�[ ]
^`_&aBb §

c Oedgf$h �ji d @CLWP
�<a!dgf�c c � R

C���d�^�d d @�LNP
�ÚmpwKb�=@qFz��}lnmp_6z>=L^�_6c l|��d��6� wy��b6�Sd=l�_�: � 9?J���dKmtl�d�^�b)lnmtvrd�b54p`a_6^nmÔl|�Fc cXmtzFm^`
cXm��Sd%wöln�Fmpw'd}z�d�^�`A7 Y�9�f©z-wyl}d}�u�rs6ln��d,vrb)^nmLb)k64xdSwHa�OZR � c�b)^�dº�6¢TdS�-b)z�� Y mxw�cXmtzFmÔcXm��%dS��CYmÔln�
^�dSwy��d%��l&l}_ d @CLWP
�£9@J���dH=@qFz���lnmp_6zbCY�Fmx�n�ucXmÔzFmtcXm��SdSw Y�mtz�ln�Fmpw¨�[b6wnd�mpw k�m�n JGD'JVLW= n H O"L�9?f©z
wyl�d��e�Ds[ln��d&vrb)^nmLb)k64pd d @�LNP
��mpwR�6¢TdS�Xb)z�� Y mpw�cXmÔz8mÔcXm��%dS��C�mtln�-^�dSwy��dS�}löl�_-a4OXR � c�9���d�z��Sdas
b)l�d[b6�n�ëwyl�d��ös0Y �FdS�}^}d)b6wndSw:9.L¨dS�[b)q�wnd Y mxw��I_awºmÔlnmtvrd±sD�S_6zDvrd}^�`ad�z��Sd�mpw�`6q�b)^%b)z4l�dSdS�£9

J¨�Fmpw+f�O¨] b54x`a_6^nmtln�Fc mpw�d'\í��mpd}zDlXb)z��X�8z��Fw=ln��dí�S_6^n^�dS�}l
wn_A4Ôq8lnmx_6z C���d�z$ln��dXmÔz8mÔlnmLb54
d%wºlnmÔcub)l�d�a4O P R � P cK_A=�ln��d�^nmp`6mx� �Tmpwy�64Lb6�%d�ced}zDlKmpw�nz�_6l=l�_D_�k�b6�0Tëb)z���C���d�z d)b6�n�$��_6mtz4l
_6z : � ��b6w-bB�S_6^n^�dSwy��_6z��Fd�z4l�_6z : � 9WL&qFl�mtz$�F^%b6�}lnmp�SdasIln�Fmpw=mpw�_A=@l�d�z$z�_6l�ln��de�)b6wnd�9R¡�_6^d�¢8b)cX�64pdKmtzë_6qF^Qb)�F�64tmx�[b)lnmp_6zös�b6w�d'¢4�?4@b)mtz�dS��mÔzBl|��dK�F^}d}vDmx_6q�w�wnd%��lnmp_6zös(l|��d�^}d%�S_6z�wyln^|q��}l}d%�
wyqF^�=¦b6�%dXq�wyq�b54^4^7$_6z64^7$�FdSwn��^nmtkIdSw=��b)^|lnm@b54^4^7 ln��d
��b)l|mxd�z4lA� w�wºqF^�=¥b6�SdÚb)z��ß_A=Ll�d}zômÔz��'4tq��FdSw-b
�FdSwn�}^|mÔ�Fl|mx_6zè_A='ln��d���b)lnmpd}zDl�� w�d}zDvDmÔ^�_6z8cíd�zDl�9.J¨��dKz�d�¢Dl�l�C¨_XwyqFk�wnd%��lnmp_6z�w�d'¢4�?4@b)mtzÚ��_:CFC¨d
�Fd[b54�C�mtln�uln��dSwnd�l�C�_-�F^�_6k64pd}cew:9

¾<¾ ·W¿�À¦Á:Â�Á



� ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

���� � +�1��d������� ���
/ ����7 +Q()4�! # ��#,%���10-K�"7 # %

f¦z�wºl�d}� ��_A=Bln��d mÔl}d}^�b)l|mÔvrd b54x`a_6^nmtln�Fcìs+C¨d c�b)��d[b6�n����_6mÔzDlß_A=T: � l�_/b ���'4p_awnd%wºl
��_6mÔzDl?TÚ_6z,: � 9<L&qFl�C���d�z ln��d�l�C�_BwyqF^�=¥b6�SdSw�b)^�d-��b)^nl|m@b54^487ë^�dS�S_6z�wyln^nq��}l�dS��s�w|_6cíd-��_6mtz4l�w_6z : � �F_ z�_6lô��b}vrd�b)z@7/��_6ce_A4x_a`a_6q�w$��_6mtz4l _6z : � 9NJ¨�4q�wSsh`6mtvrd�z�b �I_6mtzDl d _6z
: � sga�O f�� � R � f�� � c�sKb)z�� k m4n JGD'JVLW= n H�O"L:a�O f�� � d h � f�� � c�sdC�d$��b}vrd$l�_ �FdS�}mp�FdXC���d}ln��d}^
a!d R k�m�n JGD'JVLW= n H O"L:a O f�� � d h � f�� � c-c=mpwXbB�64@b)q�wymÔk?4xdXcub)l��n�M9�J��Fmxwhmxw�vrd�^�7$mtcX�I_6^�`l�b)zDlKk�dS�)b)q�w|das�m^=lC�deb6�%�Sd��FlKmtz��S_6^n^�dS�}l�cub)l��n��dSwSs�ln��d+=³_6qFz��ë^nmp`6mx� �Tmpwy�64Lb6�%d�ced}zDl�C�m^484'k�d
kFmLb6wnd%� a¥b)z�� ln��d�^�d�=O_6^�d=mtz�b6�%��qF^�b)l}d5c�s.b)z�� m^=TC�d�^}d¦{ndS��l=�S_6^n^�dS�}lhcub)l��n��dSwSs�ln��deb54p`a_6^nmÔl|�Fc
cub�7ez�_6l��S_6z4vrd�^�`adKl}_�CYb)^��Fw¨ln��dYk�dSwyl�w|_A4ÔqFl|mx_6zM9

;�w,�F^�_6��_awndS��mtz�E ;H7Dba�r�AI¦s�C¨d�cub5]rd¨q�wnd�_A=�ln��d�d'¢4l}d}z��8d%���hb54Ôcub)zD�64tl�d}^QaO~���¡$c'9�J��Fmxw
b5484p_�C�w�q�w�l�_ub6wnwn_D�}mLb)l�d�l�_Xln��d�wym8¢B�Ib)^�b)ced}l�d�^�w�_A=�a�O f.R � fecQbí�S_%v4b)^nm@b)z��%d=cub)ln^|m8¢
	�f¨b)z��
l�_B�S_6c
�8qFl�dXb�`ad�z�d�^�b54Ôm��Sd%� 3ìb)�Ib54@b)z�_6k8mxwh�Tmxwºl�b)z��Sd��b=³_6^�d[b6�n� �Ib)mÔ^�_A=�cub)l��n��dS�ì��_6mtz4l�w
a!d R ��c'9�J��Fmxwu`ad}z�d}^�b54tm��%dS� 3ëb)��b54Lb)z�_6kFmpwe�Tmxwºl�b)z��Sdas qFz��Fd}^uwn_6cedëb6wnwyq8c
�8lnmx_6z�wí_6z ln��d
z�_6mpwnd��Tmpwyln^nmtkFqFl|mx_6z�w b)z��Xwn_6cedT�F^�wyl�`¥_6^��Fd�^�b)�F�F^�_:¢4mtcub)lnmx_6z�wSs;mpw&b�^�b)z��F_6c/vrb)^nmLb)k64pdTC�mtln�ub
� � �F^}_6k�b)kFm^4Ômtl�7X�(mxwyl|^nmÔk8qFlnmp_6zM9�L½7e�%_6z�wºq64Ôl|mÔz�`�bKl�b)k64pd�_A=�vrb54Ôq�d%w�_A=.ln��d � � �Tmpwyln^nmtkFqFl|mx_6zös6mÔl
mxw�d[b6w#7ul�_X�Fd}l}d}^ncXmtz�dQb-�%_6z6���Fd}z��%d�4xd�vrd'4�H=³_6^����S_6^n^�dSwy��_6z��Tmtz�`�l�_(s6=³_6^�d'¢Fb)cX�64pd=be� ���
�F^�_6k�b)k8m84tmÔl�7 _A=¨��b�v4mtz�`Úln��d-�Tmxwºl�b)z��Sd��D4xdSwnwKl|��b)z�:9�f©z ln�FmpwQ�)b6wnd±s<C¨de�)b)zô�%_6z�wymx�8d}^hln��d
cub)l��n�!a!d R ��c�b6w �V������� �_6^ � �µ��).��� �%�µ� C���d}z-ln��d&mtz�d%orq�b54tmÔl�7������mpw'vrd}^nm^��dS�-b)z��X�S_6z�wymp�Fd}^
b)zB7è_6ln��d�^�w�b6w ). �V������� �_6^ ). �� �µ��)*�����%�µ� 9

J¨�Fmpw��Tmpwylnmtz���lnmp_6z�k�d}l�C�d%d�z��64Lb)q�wymtk64pd=b)z���qFzF�64Lb)q�wymtk64pd�c�b)l}�n��d%w�mÔcX�64tmxdSw�b-�n��b)z�`adKmtz
ln��d�wndS�%_6z��Úwyl�d��Ú_A=öln��d�mÔl�d�^�b)lnmtvrdQb54x`a_6^|mÔln�8c!9.Y�mÔvrd�zUd @�LNP
�@f©sTmtz�wyl�d[b6��_A=��%_6cX�FqFl|mÔz�`hln��d
^nmp`6mx�Ú�(mxwy�?4@b6�Sd}ced�z4l�a�OZR � clC��8mx�n�uc
mtzFmtcXm��Sd%w,ln��d�4pd)b6wylYwnorq�b)^�dSw��}^|mÔl�d�^nmp_6z

]
� ^�� ����a ^����! #" _

c O f.d h � f i � c � R

C¨dh^�d%��qF^�wºmÔvrd'487udSwylnmtc�b)l}dKln��dhwym^¢���b)^�b)ced�l�d�^�w�_A=�a�OZR � c�s�b)z��Úln��d�b6w|wn_4��mLb)l�d%�B�S_%v4b)^nm@b)z��%d
cub)ln^nm^¢-CY�Fmx�n�èc
mtzFmtcXm��Sd%w,ln��d���^nmtl�d}^|mx_6z

]
� ^$� �%� a ^����! #"s_&��'�( � ^$� �%� f*),+.- ��/ )4f*0#-21

a�O f d h � f i ��c �43 � �5 a�O f d h � f i ��c�R

C���d�^�d 3 5 mxw�b=�S_%vrb)^|m@b)z��Sd�cub)ln^nm^¢eb6wnwn_D�}mLb)l�dS�-C�mtln�ud)b6�n�u��b)mt^+a!d R ��cRC��Fmp�n�èb5484p_�C�w�q�wSs
=³_6^�d'¢Fb)cX�64pd±srl}_�mÔz���^�d[b6wnd�ln��d�mÔcX��_6^nl�b)z��%d�_A=��8mx`6�B��qF^nv4b)lnqF^�d���_6mÔzDl�w:9

3B_6^�d-�Fd�l�b)m^4xwhb)k�_6qFl�ln��d�ced)b)z8mÔz�`u_A= �n�?4@b)q�wºmÔk64pd�_6^hz�_6l?TÚb)z�� b)k�_6qFlQln��d-~$��¡ �[b)z
k�dj=³_6q8z��ímtzBb)�F��d�z��Tm^¢�O�9

DFE<¾<DFG



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

���� � %C����� �
/�#>��+.1 ()�"! ����-U+�1 (,�*��� +� ��+��\�����0/�#T��! +����9!;(,������(���(

;�w�mpwQ�%_6cXce_6z64^7Úd�z��%_6q8z4l�d�^�dS��C�mtln� b)zB7BcXmtzFmÔcXm��)b)l|mx_6zëb54p`a_6^nmtln�Fcìs8ln��d�f�O¨]�b54p`a_6^nmÔl|�Fc
cub�7 kIdS�S_6cíd-ln^%b)�F��d%�ëmÔz b�4x_D�)b54,cXmtzFmÔc�qFc 9�J�_Ú^�dS�Tq��Sd�ln�FmpwK�F^�_6k?4xd�cìs
C¨dX�F^�_6��_awnd-mtz
ln�Fmpw&wºqFk�wndS�}l|mx_6zel�_=cub5]rd�q�wnd�_A=öln��d�z�_6^ncub54�mtz6=³_6^ncub)lnmp_6zub)z��íl�_��Fd��8z�d�bKz�d'C ��^nmtl�d�^nmx_6z
l�_ÚcXmÔz8mÔcXm��%d�9?f©zß_6qF^+=O_6^nc�q64Lb)lnmp_6zösIwyqF^�=¦b6�%d-��_6mÔzDl�w�b)^�d-z�_�4x_6z�`ad}^X�6� ��_6mtz4l�w���l|��d�7Bk�d'`
�%_6ced � � �I_6mtzDl�w:9
O�_4_6^��(mÔz�b)l}d%w�_A=�bX�I_6mtzDl�d _6zëln��dhwyqF^�=¥b6�Sd : b)^�d>a��9R
	 R��ERKO�@R O��5RKO��:c
C���d�^�d+a�O�2RKO��6RKO��5c'mxw,ln��d�z�_6^ncub54�l�_ : b)l`d 9B¡�_6^�l�C�_K��_6mtz4l}w d�a��9R
	 R��ERKO�7R O��@R O���c b)z��
�³a�����R
	��4R����&RKO�� RKO��� R O��� clC�dK�Fd'�Fz�d�ln��dK�Tmpwyl�b)z��%d.�

?ha!d R ��cA[ a�� � a�� i ��� c,� h�� � a�	 i 	��^c,�\h�� � a�� i ���^c��sh
� W a�O� i O �  c � h�����a�O�� i O �� c � h�����a�O�� i O � � c � c��
 �

C���d�^�d!� f�mpw&ln��dYmtzDvrd}^�w|dK_A=�l|��d��Tm8¥�d�^�d�z��SdYk�d�l�C�dSd}zuln��d�cub5¢4mtcub54.b)z��ícXmÔz8mÔcub54�vrb54tq�d�_A=
ln��d\H �!" �S_4_6^��(mÔz�b)l}d�_A=I��_6mtz4l�w,mtzY: � 95N�wºmÔz�`Qln�Fmpw&�8d��Fz8mÔlnmp_6ze_A=.�(mxwyl%b)z��%d±s;ln��d���4p_awndSwyl&��_6mtz4ll�_�] _6z2: � mpwQbí�S_6c
�8^�_6cXmxwndQk�d}l�C¨dSd�zìl|��d��6� �Tmpwyl�b)z��%d�b)z��Bln��d��Tm^¥�d�^�d}z��%dQmÔz z�_6^ncub54
_6^nmpd}zDl�b)lnmp_6z � 9

J¨�Fmpw�z�d�C �Fd'�FzFmtlnmp_6zK_A=Dln��d'�(mxwyl%b)z��%dökId�l�C¨dSd}zQ��_6mÔzDl�w�z�b)lnq8^�b5484^7�mtc
�?4Ômpd%w�ce_D�Tm8���)b)lnmp_6z�w
l�_-wyl�d���w�_6z�d�b)z��el�C�_X_A=�ln��dQf�O¨] b54x`a_6^|mÔln�8c mtzÚ_6^}�Fd}^Yl�_�cXmÔzFmtcXm��Sd�ln��d�z�d'C d�z�d�^�`A7 �
Y a�OZR � c�[ ]

^ aBb §
?ha�a�Oed h � R3OSO � a�d c�c�R k�m�n J'DGJMLN= n H�O"L � F a�a4O d h � R*O�O � a!d c�c�c � R

C���d�^�d O � a!d c mpw�ln��d�z�_6^ncub54ö_6z : � b)l���_6mÔzDl d b)z�� k�m�n J'DGJVLW= n H�O9L � F�mxw�ln��d�z�d'C � �
��4p_awndSwyl���_6mtz4lº=@qFz���lnmp_6zM9

f©zBwyl�d��B_6z�d±sDl|��dK�'4p_awnd%wºl���_6mÔzDl�z�_:C���b6w¨l�_�k�dQ�%_6cX�FqFl}d%�emÔz � �/wy��b6�Sd�9?L¨dS�[b)q�wnd�C¨d
�)b)z8z�_6l,d�¢Dl�d�z��=ln��d&l�dS�n�FzFmpo±q�d&�FdSwn��^nmtkIdS�=mtz!E �Qb)z	�AZAI�a@ln��d��Tmpwyl�b)z��Sd cub)�-mtcub6`adTC¨_6q?4x��k�d
c�q��n�el�_D_+4@b)^}`ad5c�sBC�d�q�wnd�ln��dH](�.`³ln^}d%d�l�dS�n�FzFmporq�dT�F^�wºl&�F^}_6�I_aw|d%�-k@7>����b)z�`�a�E ����ba�6fAI�c�=O_6^
ln��d��6� �)b6w|d�9BJ¨��d¨wndS�%_6z��
wºl�d}�eb54pwn_Q��b6w'l�_�k�d¨ce_D�Tm^��d%�
�Sln��d¨��^nmÔl}d}^nmp_6z�C��Fmp�n�e�Fd'�Fz�dSw�ln��d
k�d%wyl�^nmp`6mx�u�Tmxwº�64@b6�Sd�cíd�zDl&c�q�wyl¨q�w|d�ln��dYz�d�C � � �Tmpwyl�b)z��%d�9 [ l|��d}^�C�mxw|das4mtl¨mpw¨z�_6l¨��_awnwºmÔk64pd
l�_=�F^}_%vrd�ln��d��%_6zDvrd�^�`ad}z��%d�_A=�_6q8^¨z�d'C f�O¨]Ûb54p`a_6^nmÔl|�Fc b6w&mtzÚwyq8k�wndS�}lnmp_6zè�@9 �@96��d}z��%d±s4ln��d
^nmp`6mx�Ú�(mxwy�?4@b6�Sd}ced�z4l�a�O f R � f c,mxw�z�_�C��8d��Fz�d%�èb6w�ln��d�cXmÔzFmtc�qFc _A=�ln��dQ=@qFz��}lnmp_6z

" a�OZR � c�[ ]
� ^$� �%�&a$# ���! #" _

??a�Oed h � R ��c � R

%�& $W¼��*5¬e´�ª�8.�·�¯°¹N¶A3}�«A»�¬e»�±Tª#¶/ª¦¬e´$»�¬/ªd·5ª�¼�ª�´/´/»�¬/¹N¶/6"�ª�´/¼�¬/²°®AªQ¶/©5ª�'¬/²°ª#·:¶e»�¶/²°'·�%$M¶/©�ªQ·5'¬/±H»�¯ ^#$8'¬
ª,;�»�±T«5¯°ª�¶/©5ªg¶A3}S` *5¯°ª#¬�»�·71�¯°ª�´�g4/�' *5¶�3}ª *�´�ª�^�(*),+�(.-,+�(*/NgT®�ª�¼#»2*�´�ªN¶/©5ªI` *�¼�¯°²#":ª�»�·�":²µ´�¶e»�·A¼�ª�®Aª#¶/¶/ª¦¬
¬/ª10Aª�¼�¶e´6¶/©�ª=":²)(�ª#¬/ª#·�¼�ª£%$��¬/²°ª¦·�¶e»�¶/²°'·$®Aª#¶F3
ª¦ª#·½¶/©5ªM·5'¬/±H»�¯µ´"^8¶/©�»�¶h²µ´*·5'¶h¶/©5ª�¼#»'´�ª<3£²°¶/©T¶/©�ªd` *�¯°ª#¬h»�·�1'¯°ª�´
®Aª�¼¦»2*A´�ª<%$�¶/©�ª�±º�" *5¯°W«5¬/'®�¯°ª#±Xg*»�·B" 3}ª£¼#»�·�*�´�ª<97"�&^¶/¬/ª#ª�´6¶/ +�·B"T¶/©5ªM¼�¯°:´�ª�´�¶*«A'²°·�¶}»'´.ª�;�«�¯µ»�²°·5ª "W¯µ»�¶/ª#¬�/

¾<¾ ·W¿�À¦Á:Â�Á



�5Z ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

��� ^8¬e»�"�²µ»�·A´�g�& ��� ^8±º±Xg /����
	'/ /��� / �
	'/ /���
	'/ /�����
	'/ �)/ �
	'/ �)/���
	&/
«A'²°·�¶e´ ������� c��'Â �fc�� Àfc'Â ����� ���

«A'²°·:¶e´
� ·��¬/±d»�¯µ´ ������� cVcMc ����� �fc�� Â���� �����

��� ^8¬e»�"�²µ»�·A´�g�& ��� ^8±º±Xg /�������	'/ /��� / ����	'/ /������	&/ /��������	'/ �)/ ����	'/ �)/������	'/
«A'²°·�¶e´ ������� c���Á ����À À���� ����Á ���

«A'²°·:¶e´
� ·��¬/±d»�¯µ´ ������� cVc�� ����� ����� Â���� �����

� � ^8¬e»�"�²µ»�·�g�& � � ^8±º±Xg /�������	�	&/ /��� / ����	�	'/ /������	�	&/ /��������	�	&/ � / ����	�	'/ �)/������	�	'/
«A'²°·�¶e´ cVc�� c�À�� ����À À�Á�� ��ÂMc �'À

«A'²°·:¶e´
� ·��¬/±d»�¯µ´ ������� cVc�� �'Â�Á ��Á c Â�Á�� ����À

��� ^8¬e»�"�²µ»�·�g�& ��� ^8±º±Xg /���� �	�	&/ /��� / � �	�	'/ /��� �	�	&/ /����� �	�	&/ � / � �	�	'/ �)/��� �	�	'/
«A'²°·�¶e´ ��Á�� ����� Â���À ����� ��� Â'Â

«A'²°·:¶e´
� ·��¬/±d»�¯µ´ c���� ����� �Mc�� Á���� Àfc�� �#Á��

! �� !1 	 §���"�#�$�% &('*)�&('*+-,.)0/1+32�%5476*80)�&9' +32�:;#�<('�=�8>+32�%5<3#�&?/�4 @
%A=�)�&B:A476�'C=�/�)�&B:A47+9' )�=�D�E�#�40=�+9' +947+9' F0%G%
H�$�% &('�:A% =�+(< )I 	(�"-�� � 	9� ���5J § ���.�KJ ! ��-.	 � ��/@	 � ����������	 �@§3LML � ���.�.��/ #%�&� �!� � �"-�� � 	�� ���`�A/E�����.	(N!��� � -�	&��� � ���������,	 ) ! -.	,� �C	�"�����.��/51 :(� -.� � 	7��� �&� � ��� � #�1 ���,	�/@	,�!� �9O �"���� %���
-���-.	5����� �&� �3��1S���.� �
-.	7/2�!�!� 83	��A��1 ������� ��-./ ���.� D�	���� 8*	,� � � �
-.	7�
	 � ��1 � �S� ��
-�	0� �.	,�!��� ��:����7�.��� ) ! -.	21 �,� � � ���5� -.�!� � � �.�A�
-�	E��� �&� ����� � #�1 ���,	,/2	,�!�(���
	QP ��� �
� � ��� 1 �,� � �,	��!��	��
	,����� �
-.	E� ��	��4��� ��: ) �*���	����"-��,��D4����� ���.�,	0/E���
��� R O �C	6/0���.	 §3LMLML �
��� ��1 � �����(�C	6�
	,#3���
�S� ���
-.	7�"�� �1 	5�
-�	5�!��/5 %	��6�&� � �.�,��	 �
� 	 � ) �3���B	(R.��/2#!1 	 O � ��� �� �"�����3���
� �.	,D4� ����� ��� �&�TS § �"���!� ��� � � ���C�
-.	 �
���"����� ��� ���.� %MLML /@/ � ���C�
-�	6�
�"��� � 1 ����� ��� O ��-.	 � � ���.�3�����QU�V�W\��1 ������� �
-�/ � ���.����
-�	5�,���
�
	,��� � �&1 �.��� ���YX o
L ��� /2	 � ���.�B�&� §3LMLML �
��� ��1 � � -.	,�
	&� � �
-.	7�
	 � ��1 �6� � �[ZML X0� � � �.����-.	5�����
/0��1 � �!� ���
/0����� ��� ) � �����
-.	,�	(R.��/2#!1 	 � � � ���2� � �"�����3���
�\��	�D�� ����� ��� �&� § Ss�"����� ��� � � ���7�
-.	 �
���"����� ���\����� §3L /@/ � ���5�
-�	��
�"��� � 1 ����� ��� � �
-�	$�!�./7 3	,�0�&�� �����,	 ��� 	 � ���
	0�
	 � #3	,�,��� D�	"1 : § %e§ ���.� ] X L ) �3���6/2����	0� ��� ���
/E����� �������GP6��� �
� � ��� 1 ��� � � ���6� -.�!� � � �.� �
���"����� ��� �9O� 	�	]\ W�! Z�o_^ )I 	6�.���
	@�
-%���B�
-.	 � �"�����3���
� �.	,D4� ����� ���A� ���B�
���"����� ��� � � � �@�!�./7 3	,�6 %	����C	,	�� L S?���.�A` )
C���d�^�d±srl|��dK�S_D_6^��Tmtz�b)l�dSw¨_A=�ln��dY��_6mtz4ljO d h � b)^�dDa�O d h � R*O�O � a!d c�c'9

f©z��F^�b6��lnmp�%d±s:C�d,q�wnd�d�¢Dl�d�z��FdS�+�hb54Ôcub)zN�64tl�d�^�wIl}_YcXmtzFmtc
m��Sd�ln�Fmpw.z�d'C$��^nmÔl}d}^nmp_6z-b)l,wºl�d}�
�@9±~'vrd}zXln��_6q�`6�XmÔl'mpw'mxw�z�_6z 4tmÔz�d)b)^[s6ln��d�c
mtzFmtcXm��[b)lnmp_6zNC¨_6^�]Tw'vrd�^�7NC�d�4^4e9A¤ d���b}vrd��[b)^n^nmpd%�
_6qFl�z4q8cíd�^�_6q�w�d'¢D�Id�^nmtced}zDl�w�_6z w#7Dz4l|��d}l|mx�h��b)l�bDsIb)z��Bln��d=`A4p_6k�b54'cXmÔzFmtc�qFc CYb6wQb548CYb�7(w
=³_6qFz���d}vrd�zNC�mtln�=^%b)ln��d�^R4@b)^}`ad¨��b)l�b¨z�_6mxwnd±sab)z��=^�b)ln��d}^'��^nq��8d mtzFmtlnm@b54DdSwylnmtcub)l�d%w59 ��_6l}d&ln��b)l
ln�Fmpw'q�wnd¨_A=öd'¢4l�d�z��FdS�N�hb54Ôcub)zD�64tl�d}^}w,b5484p_�C�w'q�w'l�_Q�S_6c
�8qFl�dH3ëb)��b54Lb)z�_6kFmpw,�Tmpwyl�b)z��Sd%w,b)z��
l�_-�Fd�l�d�^ncXmÔz�d�m^=,b=cub)l��n�Úmpw¨�64Lb)q�wymtk64pd�_6^�z�_6l�b6w�d'¢D�64@b)mtz�dS�ímtzÚln��d��F^}d}vDmx_6q�w¨wyqFk�wnd%��lnmp_6zM9

f©z _6^��8d}^�l�_Xln^�7Úl}_��Fd�ce_6z�wyln^�b)l}dKln��b)l�ln��d+f�O�] b54p`a_6^nmÔl|�Fcìs8q�wymtz�`Xln��d � ���(mxwyl%b)z��%d±s
�%_6zDvrd�^�`ad%w�ce_6^�dQ_A=@l�d�zBl�_-ln��dQ`A4x_6kIb54�cXmÔzFmtc�qFc l|��b)zÚln��dhwyl�b)z���b)^��>f�O¨] b54p`a_6^nmtln�Fcìs.C¨d
�%_6z��Tq���l�d%�ëln��d�=³_A4^4p_�C�mtz�`Bd'¢4��d�^nmÔced�z4lA9?¤ de�n��_awndR: � b)z�� : � l�_Úk�d-ln��dXw�b)cedXwyqF^�=¥b6�%d�9��d}z��%d±s;ln��d�^�dSwyq64tlnmÔz�`Yl|^�b)z�w#=³_6^|c�b)l|mx_6z-wº��_6q64p��k�d�ln��d&mp�Fd�z4l|mÔl�709A¤ d�^nqFzXk�_6ln�-ln��d�_6^nmx`6mtz�b54
b)z��-ln��d¨ce_D�Tm^��d%�Xb54p`a_6^nmtln�Fc �n��_4_awºmÔz�`Q�Tm^¥�d}^}d}zDl,mÔzFmtlnmLb54T^nmp`6mp�
�(mxwy�?4@b6�Sd}ced�z4l}wHa�OQPSR � P:c�sDb)l
b)z mtz���^�d)b6wºmÔz�`u�Tmpwyl�b)z��SdN=@^�_6c ln��d�mp�Fd}zDlnmtl�7B9�J¨��d�^}d%wyq?4Ôl�wQb)^�d-^�d���_6^nl�dS�BmÔz l�b)k64pde�09£J��Fmxw
wy��_:C�w=ln��b)lh_6qF^�ce_D�Tm^��d%� b54p`a_6^nmÔl|�FcËmpw=mÔz �F^�b6��lnmp�%d�c�q��n�X4pd%wnwhwnd�z�wymtlnmÔvrd-l�_uln��d-mÔz8mÔlnmLb54
d%wºlnmÔcub)l�d�a�O P R � P c�s�b)z���ce_6^�d�^�_6kFq�wyl�l�_N4p_4�[b54IcXmtzFmtc�b@9

DFE<¾<DFG



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

���� �[#&%���!���%

¤ d�z�_:C �F^�dSwnd�z4l�b)zBd�¢8b)cX�64pdKb)�8�64Ômp�[b)lnmx_6zè_A=�ln��dQ=@^%b)cíd'C�_6^�]X�F^�dSwnd}zDl�dS�
mtzÚln�8mxw�wnd%��lnmp_6zM9
¡�mt^�wyl C¨dB�S_6cX�FqFl�du_6z k�_6ln�Ûln��dÚwyl�d�^�dS_ ^�dS�%_6z�wyln^nq���l�dS�$wyqF^�=¥b6�%d±s&b)z�� _6z ln��d!3BiHf

wyqF^�=¦b6�%d~a���`6qF^�dè��c�s�ln��dí��b)mt^�wX_A=�kFmÔl%b)z�`ad}zDl-��_6mÔzDl�w:9<¤ d��Fz�� � � �ì�Ib)mÔ^�w-_6zÛln��dÚwyl�d�^�dS_
wyqF^�=¦b6�%dèb)z�� � Z�Z�Zì�Ib)mÔ^�w-_6zÛln��d�3BiHf=wºqF^�=¥b6�Sd�a³_6kDvDmx_6q�w¦4874s�l|��d��FdSwymt^�dS�$�Fd�z�wymtl�7 _A=�ln��d
kFmtl�b)z�`ad�z4l���b)mÔ^}w¨mxw�b=�Ib)^�b)ced}l�d�^�_A='l|��d�kFmÔl%b)z�`ad}zDl�d'¢4l|^�b6�}l|mx_6zìb54x`a_6^nmtln�Fc�c'9.��d�z��SdasTln��d�^�d
b)^�dBce_6^�dÚ��b)mt^�wí_6z ln��d�3BiHf-wyq8^�=¥b6�SdÚln��b)z _6z ln��dèwyl�d�^�d%_ôwyqF^�=¥b6�Sd>C��8mx�n� cub5]rd%weln��d
b54x`a_6^|mÔln�8c cí_6^}dKd'\e�}mpd}zDl�9.J¨��d�d'¢4l|^�b6�}l|mx_6zu^�d%orqFmt^�dSw�b)k�_6qFl��AZXwndS�%_6z��Fw:9 � 9

��� �����
	 !!� !S-�	$ �� � ���.��	,�!�21 � �.	 � �,��/2#��.�
	,�����9��-.	�����U2; 1 	,� � > ����� � �
	,�
	,�9; ��� ��-4� > �����,	 � �.�������,	 � )�� ���
	0�
-%���5�C	 � 	,1 	��,�
	,��
-�	71 � ��	 � � -.� � 	51 	,�.���
- D������ 	 �  3	,���C	�	,� !
	�� ���.� §3L
	�� )

N�wymtz�`�ln��dSwnd'��b)mt^�w._A=(kFmtl�b)z�`ad�z4lö�I_6mtzDl�wSs�C�d&dSwylnmtcub)l�d�ln��d'^nmp`6mx�h�Tmpwy�64Lb6�%d�ced}zDlImtz-b)k�_6qFl
�AZ�wnd%�S_6z��Fw59:;��8�6487Dmtz�`¨ln�Fmpw.dSwylnmtcub)l�d±s �AZ � _A=Fl|��d'�I_6mtzDl�w._6z�l|��d,wyl�d�^�d%_�wºqF^�=¥b6�Sd'��b}vrd,ln��d�mÔ^
��4p_awndSwyl��I_6mtzDl¨b)lYbK�(mxwyl%b)z��%dº4x_:C¨d�^¨ln�Ib)z�GBRB~9.J¨�Fmpw,d}^|^�_6^&�Ib6w l�_Qk�d��%_6cX��b)^}d%� C�mtln�Xln��d
wym��%d�_A=�ln��d�vr_�¢(d�4�mtzXln��dQ3BiHf�mtcub6`ad �rf5B B�=f5B B���GB BX9?3B_6^�dS_%vrd�^[s;^}d%�[b54848ln��b)l,ln��d�^�d
b)^�d��I_6mtzDl�w¨_6zÚl|��dKwºl�d}^}d%_�wºqF^�=¥b6�SdQC��Fmp�n�Ú�F_-z�_6l���b}vrd�b=��_6ce_A4x_a`a_6q�w��I_6mtzDl�_6zÚln��d�3BiHf
wyqF^�=¦b6�%d�9

N�wymtz�`¨ln�8mxw�d%wºlnmÔcub)l�d�_A=4ln��d�^nmx`6mp�Q�Tmxwº�64@b6�Sd�cíd�zDl[s�C�d�^nqFzQln��d�ce_4�(m8��dS��mÔl}d}^�b)l|mÔvrd'�'4x_aw|d%wyl
��_6mÔzDl�b54p`a_6^nmtln�Fc 9BJ¨��d�3BiHf,��d)b6�uwyqF^�=¦b6�%d�mpw¨�FdSwn��^nmÔk�dS�
k@7ì� � Z�Z�Z���_6mtz4l}w¨b)z��uln��d�wyl�d�^�dS_
wyqF^�=¦b6�%d�kB7ì�5Z�Z�Z�ZX�I_6mtzDl�w:9Bf¦lYl�b5]rd%w��AZ
w|d%�S_6z��Fw:9.;��F�?487DmÔz�`�ln�Fmpw¨z�d'C ^nmp`6mx�è�Tmxwº�64@b6�Sd�cíd�zDl[s
� ��� _A='ln��d���_6mtz4l�wY_6zBln��d=wºl�d}^}d%_-wyq8^�=¥b6�Sd���b�vrd=ln��d�mt^���4p_awndSwyl���_6mÔzDl�b)lQbX�Tmpwyl�b)z��Sdj4p_�C�d�^

X�� a��!¶/²°±Tª�´h»�¬/ª 1'²°¸'ª#· $µ'¬£»�� ` � & G r a ? G 3}'¬ 95´�¶e»�¶/²°'·

¾<¾ ·W¿�À¦Á:Â�Á



�6� ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

��� �����
	 ]!����%_/�+4� ! -.	$��	 � �!1 �$�&� �
-�	���� �&� � �
	��&� � �
�"����� ��� ) ! -�	 ����U � ����������	 � � �"1 	����
	,�����.���
-�	 � �
	,�
	,� � ����������	 � � �%������	,� )! -.	���1 ��	��
�%����� ���\�%���������"1 	���� � -.��� � ��-3���@�
-.	0�
	,�&� � �
� ����� ��� � � N!�!� �
	����,�����"���
	 )�� '*8�2�+4� ! -.	0���&1 ����� �,	�� � �TU7-.	���� � �.�������,	�� .� ��� �.	,�( !:$���
� ���"-�� �.�$�
�@	&��� -�/0���
�"-�	���#%�&� �!�B��-.	6���"�,:E1 	,D�	"1�&��� � � �,���
�
	 � #3������� ����#%�&� �!�6���$�
-�	 � �
	,�
	,� � �.��������	 ) ! -3���	� ��
�0�
-�	5�
�"��� � #3����	�����: 	�
=	,��� O ���.	@�&��� �� � 	,�
D�	@�
-.	@ .� ��� � ) ) )

ln��b)zô�GB BX9�J¨��dXb}vrd�^�b6`adX�Tmpwyl�b)z��Sd=k�d�l�C�d%d�zëcub)l��n��dS�è��_6mtz4l}wYmpw��0� � BRB~9<J¨��d=^}d%wyq?4Ôl�mpw
�F^�dSwnd�z4l�dS�ímtz>��`6qF^�dh�Ds@4pd�=Ll�9

L¨dS�[b)q�wnd!C¨d�]Dz�_�CËl|��dÚ��_6mÔzDl�`³l�_A`³��_6mtz4lu�%_6^|^�d%wº�I_6z��Fd}z��%dSw
k�d�l�C�dSd}z ln��d~3BiHf-��d[b6�
wyqF^�=¦b6�%d�b)z���ln��d�wyl�d�^�dS_H=¥b6�Sd¨wyqF^�=¥b6�%d�a@ln�8mxw�mxw�ln��d ^�dSwyq64tl�_A=�l|��d ^}d%`6mpwyln^�b)l|mx_6z}c%s[b)z���kIdS�[b)q�wnd
=³_6^�d)b6�n�u�I_6mtzDl&_A=öln��d�wºl�d}^}d%_hwyqF^�=¥b6�SdHC�dH]4z�_:C ln��d�`6^�d'7-4pd�vrd�4h=@^}_6c�ln��d¨vDmp�Fd%_hmÔcub6`ad±s�C¨d
�)b)zëcub)�Bln��dhv4mp�FdS_�mtcub6`ad�_6zDl�_
l|��dN3BiHf�wºqF^�=¥b6�Sdba���`6qF^�d��Ds�^nmx`6�Dl'c'9hJ¨��d�=¥b6�}l�ln�Ib)l�ln��d
��_6mÔzDl�w,_6zXln��dQ3BiHf'wyq8^�=¥b6�Sd¨��b}vrd�l|��d&^nmp`6�Dl¨`6^�d'7N4pd}vrd'4pw&orq�b54tmÔl�b)l|mÔvrd'487��Fd�cí_6z�wyln^�b)l�dSw�ln��b)l
ln��d�3BiHf �6wyl}d}^�dS_=cub)l��n�Fmtz�`=mpw��S_6^n^�dS�}lA9

[ z��%dBln��d�3èiHfX��d[b6� wyqF^�=¥b6�SdÚ��b6wekIdSd�z �S_A4x_6^|m��Sd%�.s$C�dë�)b)z b)�F�64^7Ûln��dÚ�F^�_[{ndS�}lnmtvrd
ln^�b)z�w¦=³_6^ncub)lnmp_6z��S_6cX�FqFl�dS��b6wYd�¢D�64Lb)mÔz�dS�ímtzÚln�8mxw���b)��d}^�b)z���`ad�l�b�`6^�b'7>4pd}vrd'4��6��mtcub6`ad�9
J¨�Fmpw�mÔcub6`ad�mxw�vrd�^�7�wºmÔcXm^4@b)^'l�_�ln��d&vDmx�FdS_�mÔcub6`adYb)z���ln�Fmpw��Fd�ce_6z�wyln^�b)l}d%w.l|��b)lRC�d�b6��lnq�b54^487
^�dS�%_Svrd}^�ln��dY^|mx`6�Dl��F^�_[{ndS�}lnmtvrd�ln^�b)z�w¦=³_6^ncub)lnmp_6z�a���`6qF^�d�f0c'9

¡�mtz�b5484^74sMC�d��F^�_[{nd%��l�dS�$ln��dekF^�b)mtz _6zDl�_ëln��dev4mp�FdS_ìmtcub6`adXa³wndSd>��`6qF^}d � c�q�wymtz�`ëln��d
�%_6cX�Fq8l�d%� �F^�_){|d%��lnmtvrdíln^�b)z�w#=³_6^ncub)lnmp_6zM9�f¦z�=¦b6�}l[sRC¨duz�_�C ��b�vrdÚd�z�_6q�`6� `ad%_6ced�ln^nmp��b)z��
l�d'¢4lnq8^�b54���b)^�b)ced�l�d�^�w�l�_í�8^�_4�(q��%d
bíwyl�d�^�dS_
�Ib)mÔ^h_A=&^}d)b54tmxwºlnmx�hmÔcub6`adSwd=L^�_6c b��S_6zDlnmÔzDq�_6q�w
^�b)z�`ad�_A=�vDmxd'C���_6mtz4l�w,b)z����8^�_%vDmx�8d¨ln��d�wyqF^�`adS_6zXln��dT=³dSd'4Ômtz�`�_A=�wnd%d�mtz�`�mtz�wymp�Fd�ln��d&�Ib)lnmxd�zDl�� w
��d[b6�Bb)z��Ú`6qFmp�Fd��Fmtc �)��d}^Y�TqF^nmtz�`=l|��d�mtzDl�d}^|vrd}zDlnmp_6zBb6w�d'¢4�?4@b)mtz�dS�ímtz³E Y�K.]Wf�P��6fAIe9

DFE<¾<DFG



�����������
	����������������	�����������	��������� !�#"$"�	������%"���	'&(�')*	'���'�+�� 
,-��).	/"��0���'� �6�

��� �����
	 o.� ! -.	S1 	"� � � /0����	 � -��&� � ���.	6�&�=�
-�	BD4� ��	��5� /0����	 � ) ! -�	B��� ��-!��� /0����	 � � �
-.	B����	�:51 	,D�	,1*� /0����	6�� .� ��� �.	,�� !:0��#.#!1 :4� ����
�@�
-.	 ���&1 ����� ��	,� ����U � ����������	7�
-.	7�
	��,��D�	���	���#��
����	,����� D�	2�
� ��� � � ���
/0����� ��� )*+ 	�� � � �&��1 1��-�� � � /0����	@�
-.	�� � � /5�!1 ���
	,�A� /E����	�� )
� ���
	7�
-3���6��-.	@�S-!� �
	0���
	�� � ����/@	5� �
��/ �.��/E���
� -.	,�9#%�&� �!� � ) U�� ���
�.	,�6�
�$��	�/@��� � ���"���
	0�
-3��� �
-.	7D4� �.	,�(�����9�
-�	 � � /5��1 ���
	��� /0����	 � ���
	(D�	,�
: � � /@� 1 ��� O �C	��,��/2#��.�
	,� �
-.	 �����!�����.� ��� � � �
-.	 D4� �.	,� � /0����	 ��� � � D4� � �  !1 	 � � �
-.	�1 	,� �$#�� ���
���
	 ) ! -.	,��C	 � ��#3	,��� /@#%� � 	�� � � �A�
-.	 � � /7��1 ����	�� � /0����	 )
	 �.	0�&��� �� � 	��
D�	$��-3��� � 83� � D�	��
: ��	"1 1���� �
-A�
-.	 � � /5��1 ���
	�� � /E����	 ) !S-!� ��.	,/@��� � �
� ���
	 � �
-3��� �
-.	7�
	��,��D�	���	�� #.�
���
	,����� D�	0�
�"��� � � ���
/0����� ���9� � �����
��	��,� )

� ��������� �X	��¨��&�'��������� +-	ö��� 	��������8��	� ��I����!

f¦zÛln�8mxw-wndS��lnmx_6z�sMC�dÚ�%_6z�wymx�8d}^-ln��d��F^�_6k64pd�c"_A=Q�Fz��TmÔz�`èl|��d��F^�_[{ndS�}lnmtvrdíl|^�b)z�w#=³_6^|c�b)l|mx_6z
k�d}l�C¨dSd�z$bÚ�6��mtcub6`adX_A=&vrdSwnwnd'4xwDa�=³_6^hd�¢8b)cX�64pd�mÔz ln��d�kF^%b)mÔz _6^+]Dmx�(z�d�7?c�b)z�� bÚ�6� b)z6`
`6mx_a`6^%b)�F�B7u_A=�ln��_awnd�vrd%wnw|d�4pw+a���`6q8^�d���c'96JTC¨_�l}d%�n�Fz8mxorq�dSw¨b)^�d�q�wndS�íl}_�`ad}lYln��dQ�6��mÔcub6`adSw
_A=&l|��d=vrdSwnwnd'4xw:9hf¦lh�)b)z d�mÔln��d}^�k�d-b�3BiHf�mtcub6`ad+C���d�^�d-b54^4'ln��dhvrd%wnw|d�4pw=b)^}d�v4mpwymtk64xd±s�_6^QmÔl
�)b)zek�d�bNOTJßmtc�b6`ad�9�f©zíln��dH4@b)lnl}d}^��[b6wndas4_6�Ib6o±q�dH4tmpo±qFmp�-mxw,mtza{ndS�}l�dS�-mÔzèb�vrdSwnwnd'4¦sTb)z��í_6z?487
ln��_awndhvrd%wnw|d�4pwQ4Ômtz6]rdS�Úl�_
l|��d=_6z�d�mtza{ndS��l�d%�ìb)^�d=vDmxwymtk64pdKmtzëln��d��6� mÔcub6`ad�9
J¨��d��6��mÔcub6`ad
mxw�b�wºl�b)z���b)^��u^�b6�Tmp_a`6^�b)�F�@7Úb)z��èwn_6ced=_6��b6orq�d�4Ômpo±q8mx�emxw�b54pwn_-mÔz±{nd%��l�dS�
mtzB_6^��8d}^�l}_�cub5]rd
ln��d�vrd%w|wnd�4pw&vDmpwymÔk?4xd�9

;�z$mtz4l}d}^�dSwylnmtz�`èb)�F�64tmx�[b)lnmp_6z$_A=¨l|��de�6�d`©�6��vrdSwnwnd'4 ^}d%`6mpwyln^�b)l|mx_6z mxwQmÔz mÔzDl�d�^nvrd}zDlnmp_6z�b54
^�b6�Tmp_a`6^�b)�F�@709<; �S_6cXcí_6z mÔzDl�d�^nvrd�z4lnmp_6z~=³_6^=ln��d�^�b6�Tmp_A4x_a`6mpwyl=mpw=l�_umÔzDln^�_D�Tq��SdXb��[b)ln��d�l�d}^
mÔzDl�_Qb)zeb)^nl�d�^�7
b)z���l�_�`6qFmp�Fd&mtl�l�_:C�b)^��8w&bH4pd%wºmx_6z�C�mtln�FmtzXb�vrdSwnwnd'4e9�J¨��d&^%b6�Tmx_A4p_a`6mpwyl'mÔz±{nd%��l�w
_6��b6orq�d�FqFmp�=b)z���l�b5]rdSwI^�b6�(mx_a`6^�b)�8�FmxdSw�ln�F^�_6q�`6��_6qFlIl|��d�mÔzDl�d�^nvrd�z4lnmp_6z a�C��Fmp�n�h�)b)zhkId'orqFmtl�d
4x_6z�`0c�mtz�_6^��Fd�^.l}_�wnd%d'ln��d�vrdSwnwnd'4pw�b)z��Qln��d,�)b)l|��d}l}d}^�9�J���d,_6��b6o±q�d�4tmpo±qFmp�Q�)b)z�k�d'��b)z�`ad}^�_6q�w
=³_6^=l|��d���b)lnmpd}zDl[s.b)z�� ln��d�_Q`³^�b6�TmLb)lnmp_6z�w�b)^}d�z�_�¢Dmx_6q�w�=³_6^=k�_6ln� ln��d-^�b6�(mx_A4p_a`6mxwºl-b)z�� ln��d
��b)lnmpd}zDl�9h;H4xwn_(s�qFz��Fd�^�wyl�b)z��TmÔz�`=ln��d��6��wy��b)��dh_A= l|��dKvrdSwnwnd'4xwH=L^�_6c l�C�_
^�b6�(mx_a`6^�b)�8�FmxdSw�mpw
b�vrd}^�7e��b)^��el�b6w#]�9

¾<¾ ·W¿�À¦Á:Â�Á



�)f ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

��� �����
	 %!� ! -�	�#.�
���
	,�,��� ��� �&�6�
-.	� ��"��� �\� �\�
-�	������ D4� ��	�� � /E����	 � � � � �.���
-�	�#.�
���
	,�,��� D�	 �
�"��� � � ���
/0����� ��� �,��/2#��.�
	,� � �	(R!#�1 ��� �.	,�j� � ��-�� � #%��#3	,� ) � � �
	,�
	�� � ����#!� ����� � #�1 �,:`�����!1 � #.�
��D4� ��	��
-.	 � ���
��	���� ��� �
- �
-.	(� 	�	"1 � ��� �&� � 	�	"� �.�\� � � � �.	��
-�	#3����� 	��4��� � -.	���� ) ! -.	0���C��#.��	 � 	,�!�
	,� � /0����	 � �����.�����2 %	$D4� � �%��1 1 : � � � 	��9� �A�
-!� � #%� � � ��� ��� O  %	,�&��� � 	��
-�	E %� � 	"1 � �.	  3	,���C	�	,��
-�	5���C�E��#���� ����1C�,	��4�
	�� � �&�s�
-�	2D4� �.	,�$�&��/@	�� � � �S� � D�	,�
��� �&��1s� �(�
-!� � 	(R!#%	���� /2	,�!� � ���.	@�&��� �.����� �,	@�
-3���6��-.	5����/@	��"�0�&�s1 	"� �� /0����	2� � �  %	,1 1 ��� �
-.	7�&��/@	�� �0�&�C�
-�	5��� ��-4�6���.	 ) ! -�� � ��� 1 1C %	5�,���
�
	,�,�
	���� � � �.���
-.	,�6	(R!#3	,��� /@	,�!� � )

��z�_�CH4pdS�F`ad�_A=.ln��d��F^}_){ndS�}l|mÔvrd�ln^%b)z�w#=³_6^ncub)lnmp_6z C��Fmp�n�ícub)��w�ln��d��6��vrdSwnwnd'4xw�_6z4l}_�ln��d
�6�á_6z�d%w�d�z�b)k64pd%w�q�w l}_��Fd�l�d}^|c
mtz�d¨l|��d���_awymÔl|mx_6zu_A=Il|��d��)b)l|��d}l}d}^�a�C��Fmp�n�emxw,v4mpwymtk64pd�mÔzuln��d
^�b6�Tmp_a`6^�b)�F�@76c�C�mtln� ^}d%wy��dS�}lQl�_Úln��dX�6� mtcub6`ad�9R��d�z��%d±sIln��d-^�b6�Tmp_A4p_a`6mxwyl��%_6q?4x� v4mpwyq�b54tm��Sd
�FmpwÚ�)b)l|��d}l}d}^umÔz l|��d �6� mtcub6`ad �Tq8^nmÔz�` ln��dëmÔzDl�d�^nvrd�z4lnmp_6zM9lJ¨�8mxw�mpwBbßwymp`6zFm^���)b)zDlÚwºl�d}�
l�_�CYb)^��X�8z��Tmtz�`íln��d�^nmx`6�Dl=�Ib)ln�XC�mtln�Fmtz ln��d�vrdSwnwnd'4xw:9RS4mtz��Sd-ln�Fmpw�^�dS�Tq��SdSw�ln��d�^|mxw#] _A=�b)z
mÔz��%_6^n^}d%��l�mtz4l�d�^n�F^}d}l�b)l|mx_6zös4ln��d�mtz4l}d}^nvrd�zDlnmx_6zèkIdS�S_6cídSw�w�b5=Od}^�9h3B_6^�dS_%vrd�^[s8k@7�^�dS�Tq���mÔz�`�ln��d
mÔzDl�d�^n�F^�d�l�b)lnmp_6zelnmÔced±s4ln��d�o±qIb)z4lnmtl�7�_A=�mtza{ndS��l�d%� 4tmxorqFmp�Úb)z���^%b6�Tm@b)l|mx_6z�w��)b)zèkId�4p_�C�d}^�dS�£9

ST_6ced'^�dS�%d�z4l£C�_6^�] a�E 3ëb54L�a��I�cId�z�b)k64pd%w�q�w�l�_¨^�d��F^�dSwnd�z4l�ln��d�vrdSwnwnd'4xwöb6w���qF^nvrdSwI�8d%wn��^nmtk�d%�
kB7X��_6mtz4l�w'mtzík�_6ln�eln��d��6�áb)z��
ln��d��6� mÔcub6`adSw:9.3B_6^�d%_Svrd}^6sDwº�64Ômtz�d�b)�8�F^�_�¢Dmtc�b)l|mx_6zD74mpd'4x�Fw
ln��dQl�b)z�`ad�z4l�w�l}_�l|��d%w|d=��qF^nvrdSwNE Y�;��6f�I�9?��d�z��Sdas6=@^�_6c b
�S_6cX�FqFl�d�^�vDmxwºmx_6zB��_6mtz4l�_A=,vDmxd'Chs
ln��d-�F^�_6k?4xd�c mxwhl�_��Fz�� ln��d-k�d%wylQ�F^�_[{ndS�}lnmtvrdXln^�b)z�w#=O_6^ncub)lnmx_6z�C��8mx�n�$cub)��w�bÚ`6mÔvrd�zÛ�6�
�}q8^nvrdí_6zDl�_ bB`6mÔvrd�z �6� ��qF^nvrd±s.ln��dXl�C�_ë�}qF^|vrd%w=k�d�mÔz�`B�Fd%w|�}^nmtk�d%�ëk@7 ��_6mÔzDl�w-b)z�� ln��d�mÔ^
b6wnwn_D�}mLb)l�dS� l%b)z�`ad}zDl�w:9lJ��Fmxw-�F^}_6k64xd�c"�Ib6wÚb54t^�d)b6�*7ßkIdSd�z b6�F�(^�d%w|wnd%��=³_6^uwy��dS�}mLb54���qF^nvrdSw
wyq��n�ëb6w���mt^���4pdSw�_6^�d�4^4tmÔ��w|d%w¨k8qFl¨z�_6ld=³_6^Q=@^�dSd�`/=O_6^nc��}q8^nvrd%w�l�_X_6qF^H]Dz�_�CH4pdS�F`adba¥b=�8mÔzDl��[b)z
k�dj=³_6q8z��ímtzXEG��O �6f�I�=O_6^�z�_6z6`³�64Lb)z�b)^���b)^�b)ced}l}d}^nm��Sd%�u�}qF^|vrd%w�c�9

��_6l�deln��b)l+C�d ]4z�_:C�ln��dX�[b)ced}^�bÚ�[b54tmÔkF^%b)lnmx_6z cub)ln^nm^¢�� �%_6^n^}d%wy��_6z��(mÔz�`el�_Úln��de�6�
mÔcub6`ad��F^}_4�Sd%w|wymÔz�`��:9.ST_(s;mtl&mpw'�I_aw|wymÔk?4xd¨l}_�b6wnwyq8cídºC�mÔl|��_6qFlW4p_awnw&_A=�`ad�z�d�^�b54Ômtl�7!a³wndSd�b)�F��d}z?`

� 3}ªM±H»29'ª
¶/©�ª<«�²°·5©5'¯°ªM¼#»�±Tª¦¬e»R»'´/´A*5±º«5¶/²°'·T²°·½¶/©5²µ´6«�»�«�ª#¬�/5¨}©5²µ´.²µ´ 3}ª#¯°¯��A*A´�¶/²)+Aª ":$8'¬6�*5¬}»�«�«5¯°²µ¼#»�¶/²°'·A´

DFE<¾<DFG



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

Rigid displacement

Conic projection   

(R, t)

curve2d 

CURVE3d

CURVE3d_moved

Affine transformation
IMAGE

Proj

O

FocalPlane

Mi

RMi+t

Proj(RMi+t)

��� �����
	[X ��� ���"-@#%�&� �!� ' _ ���@�
-.	 ]�� �,�.�
D�	S� � 83� � � ���"��� � � ���
/@	��E� �!�
� � ' _�� + ���.�0�
-�	��@�
�"��� � � ���
/2	,�E� �!����� �	��
 ; � ' _�� + >")��� �%��1 1 : O ��� ��� �.	@�
�"��� � � ����/E����� ��� �&�� � 	���� � ������� #.���&D�� �.	 � ��-.	7� /E����	@���4���
��� �%���
	 � )

�Tm^¢í~½c,ln��b)l�ln��d��)b)ced�^�bKmtcub6`add=O_6^ncub)lnmx_6zu�S_6^n^�dSwy��_6z��Fw,l�_=��d}^}wy��d%��lnmtvrd¨�F^�_[{nd%��lnmp_6zbCYmÔln�
�%d�zDl�d}^�� [ a/Z2R�Z2R¦Z0c�b)z��-bH=³_D�)b54D�64Lb)z�d�� n PM@ m = m @COQD���b�v4mtz�`�d%orq�b)lnmp_6z � [��09AJ¨�Fmpw.ced)b)z�w
ln��b)l�bQ�6� ��_6mtz4l\d [ a��ZR�� R��Qc�mpw�ln^�b)z�w#=³_6^ncedS�Kl�_�ln��d���_6mÔzDlAB [ a��! ��`R��" #�jR}�Ac<CY�Fmx�n�
mxwQln��d=mtzDl�d}^}wnd%��lnmp_6zëkId�l�C¨dSd}z ln��dN4tmtz�d$� d b)z��ìln��d��64@b)z�d%� n PM@ m = m @COQD�aOwnd%dN��`6qF^�d � c'9
¡�_6^���4Lb)^nmtl�74s.C¨dQc�b5]rdhln�Fmpw�b6wnwyqFcX�Fl|mx_6zumÔzBln��dKwndSorq�d�4ö_A='ln�Fmpw�b)^nl|mx�'4xd�9.¤ d��S_6z�wymp�Fd�^�ln��b)l
bí��_6mÔzDl B [ a��9R
	�R��Ac�k�d�4p_6z�`6mtz�`íl�_eln��d$� n PM@ m = m @COQDímpw=bè�6���I_6mtzDljCYmÔln� �S_4_6^}�TmÔzIb)l�d%w
a��9R
	6c'9B¤ d=�[b5484�ln��d���d�^�wy��d%��lnmtvrd�ln^�b)z�w#=O_6^ncub)lnmx_6zDC��Fmp�n�Úln^%b)z�w#=³_6^ncew,ln��dh�6� ��_6mtz4l d l�_
ln��d��6� ��_6mtz4l B s)ln��d,ln^�b)z�w#=O_6^ncub)lnmx_6z ='& n�( sDb)z��+C�d¨�Fd�z�_6l�d'ln�Fmpw.k@7�B [ ="& n)( a!d c'9�J¨��d
�F^�_6k64pd�c z�_�C mpw¨l�_N�8z��íln��dY^|mx`6mp�Ú�Tmpwy�64Lb6�%d�ced}zDl�a�OXR � c¨wyq��n�uln��b)l[sB=³_6^�b54^4��I_6mtzDl�w`dgf _6z
ln��d��6�á��qF^nvrd��%_6^|^�d%wº�I_6z��TmÔz�`�l�_hln��d���_6mÔzDl6B f _6zuln��d��6�á�}q8^nvrdas
B f [ ="& n)( a�OSB f h � c'9
J¨��d��F^�_[{nd%��lnmtvrd�ln^�b)z�w#=O_6^ncub)lnmx_6zuwnd[b)^��n��=³_6^YmxwX='& n�(en a�OXR � c'9

¾<¾ ·W¿�À¦Á:Â�Á



� � ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

M N

I

m n

T1
T2

t1 t2

Curve3d

curve2d

P

p

O

��� �����
	 � � U�1 1 � � �
� ����� ��� �&��
-.	6���C�5#��
��#%	��
��� 	 � �&������
D�	 � #��
����	,����� ����� � 	,� � �$��-�� � #%��#3	,� ) ! ���7#3�&� �!� � � ���.� � � -�� � - � -3����	�
-�	 � ��/@	6�"���.��	,�!� 1 � �.	 � � ���
	6#��
����	,����� ��� � �&�s���C� ]�� #%�&� �!� �5' ������� � �.� -��
-3��� �
-�	6�"������	��!�S1 � �.	 � ��� �
-.	 � 	6#%�&� �!� � 1 � 	6� ��
-�	 � ��/@	2#!1 ���.	 � � �	��� ) � ���
	,�&D�	,� O � ���$� � ���$� �!�
	,� � 	,����� ���A#3�&� �4�6 3	,���C	�	,� � ���.�(��-.	 !�� �,�.�
D�	 O �
-�	���� �S� � ��-.	5#��
����	,����� ����&� � ]�� #%�&� �!� � � -!� �"-(� � ��� � �!�
	,� � 	,����� ��� #%�&� �!�7 3	,���C	�	,�(�
-�	 ]�� �,�.�
D�	@���.� � ������� )

DFE<¾<DFG



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

�d��� ��������������������������� �"!$#&%'����()�*��#,+.-��0/�#24�10+��C#&7
� ��I�#2��10�.��%5-K+.1 ()�*��� +Q�

; C¨d'484^`/]Dz�_�C�zô^�d%wºq64ÔlhmxwQln��b)lN]Dz�_:CH4xdS�F`ade_A=�ln�F^}d%d-��_6mÔzDl�w d � R=d � R?d � _6zßln��de�6� _6k6`
{ndS�}l
b)z��$_A=�ln��d�l|�F^�dSd
�S_6^n^�dSwy��_6z��Tmtz�`B�6� ��_6mtz4l�w;B � R B � RKB � mtz$ln��de�6��mÔcub6`ad 74mpd'4x�Fw
=³_6qF^�^nmx`6mp�Ú�Tmpwy�64Lb6�Sd}ced�z4l�w�a�OZR � c�CY�Fmx�n�èw�b)lnmpw#=�7SB f9[ ='& n�( a�Oedgf$h � c�a³wndSdQ=³_6^�d'¢Fb)cX�64pd
E KM��� � ��I�c'9 ��_6l�dKln�Ib)l�ln��d�^�dhb)^�d�wym^¢�dSorq�b)lnmp_6z�w�b)z��Bwym^¢�qFz?]4z�_:C�z�w:9 [ ='�%_6q8^�wnd±s(mtl�mxw�z�_6l
��_awnwymtk64xd�l}_Úwnd'4xdS�}l�b54^4 l|��dX�6��b)z��$�6� ln^|mÔ�64pd�l�wQb)z��ìl}_Úd�¢D�64p_6^�d�ln��d���_awnwºmÔk64pd-�S_6c�kFmtz�b5`
lnmp_6z�w&mtzÚ_6^��8d}^�l�_+�Fz��èb)zBdSwylnmtc�b)l}d�_A=.ln��d�ln^%b)z�w#=³_6^ncub)lnmp_6zM9�¤ d���b}vrd�l�_�wnd'4pd%��lT=@^}_6c ln��d
�6� b)z�� �6����qF^nvrdSwYl�C�_�wyqFk�wnd}l}w�_A=&ln^|mÔ�64pd�l�wHC��Fmp�n� �)b)zëcub)l��n� d)b6�n� _6ln��d�^�9?f©z _6^��Fd�^�l�_
^�dS�Tq��SdYl|��d�zDqFc�k�d�^�_A=���_6l�d�zDlnm@b54�cub)l��n��dSwSsBC�dKq�wnd�l�C¨_��F^}_){ndS�}l|mÔvrd��F^�_6��d�^nlnmpd%w�_A='��qF^nvrdSw
a³wndSdj��`6qF^�d � c��

�Qx@�6�S�-�Wxx�[� k �ho k � �/x k o4�Nt��Avht$o4�)���
� ��� P ��� � ��� ��).	'��� � �0����� �����F�.�>�6��	����?�����������b�
	���5���:������ �¦"X� ���u�')*	���� k � P [
="& n�( a k c�� �
	 �l�D�6���� ?���b�� P � ���e���~�2�@��	��b�F�.�D����&b�>�e�� .���� ?���V�� 
���D��	��+�
	���5�������e�A ?�-�¦"
���l���?�A�� ?���+�A k ��)h���>�F�.���½�F�.�N�e�� .���� ?� �V�� 
�'�+��	��N����� �µ�� 
��	 �
t��Av£vhz ��K.d�l d � b)z��Vd � k�d¨l�C�_K��_6mÔzDl�w'_6z k 9BKöd}l�� � b)z��� � k�d¨l|��d�b)lnl�b6�n��d%�-l�b)z�`ad�zDl�w:9K.d�lSB � b)z��>B � k�díln��dí�F^�_[{ndS�}lnmp_6zÛ_A= d � b)z�� d � 9Wf�=XB � b)z�� B � wy��b)^�d�l|��d�w�b)cedl�b)z�`ad�z4l½4tmÔz�d±s±ln��dSwnd�l�b)z�`ad}zDll4tmtz�d%w�b)^�d��F^�_[{ndS�}lnmp_6z�w�_A=.l�C¨_
�6� l�b)z�`ad�z4l½4Ômtz�dSw&_6z k CY�Fmx�n�
4Ômpd�mÔzÚl|��d��64@b)z�dK�Fd'�Fz�dS�XkB7�a�� RKB � RKB � c'96J¨�Fmpw&�F^�_Svrd%w�ln��b)l�� � b)z���� � b)^�dh�%_6�64Lb)z�b)^�9

	 oD��v kMm ��xx�)� k �ho k � �/x k o�t��Avht$o4�)���
� ��� L �����F�.������&�&b�� �e�� .���� ?� �V�� 
�!�� P ��� B � �� 
, B � ��� ��� B � ���!�A ��� ?�e�'	'���������e�A 
�6���� ?���������l���' L �A }, PB�.B � ���g�F�.���
	���5�������e�A ³�¦"g���?�A�� ?� d � � �0�����!���g�� X�� ?�e�'	'���������e�A 
�6���� ?� �������l���� �F�.�H� �µ�� 
��,0� 	W 
��,R� ba!d � R?d � R�� � R�� � c �� 
,D�F�@����).	'��� k �
t��Av£vhz � � RKB � RKB � R B � R=d � R?d � R�� � R�� � b54^4R4Ômpd=mtzBln��dhw�b)cedK�64Lb)z�d =g9
L�d%�[b)q�wnd d � mpw�_6zln��d�4Ômtz�d ��B � sEd � b54pwn_N4ÔmpdSw¨mÔz =N9

¤ d�q�wnd=ln��dSwnd�l�C¨_e�F^�_6��d�^nlnmpd%w�l�_D�Fz�� b)z mtzFmtlnmLb54'd%wºlnmÔcub)l�d�_A=&ln��d=�F^�_[{nd%��lnmtvrd�ln^�b)z�w¦`
=³_6^ncub)lnmp_6z>C��8mx�n�Úcub)��wYb-`6mÔvrd�zë�6�/�}qF^|vrd k _6z4l}_íb�`6mtvrd�zë�6� ��qF^nvrd;P�b6wH=³_A4^4x_:C �
�09jO���_4_aw|d�b�ln^nmt�64xd�lHa�B � R B � RKB � c�_A=���_6mÔzDl�w�_6zXln��dY�6� ��qF^nvrdXP�wyq��n�-ln�Ib)l�b�c.ln��d&l%b)z6`
`ad�zDlW4Ômtz�dSw,b)l ��_6mtz4lAB � b)z�� B � b)^�d¨l|��d&w}b)cídº4Ômtz�d m �4b)z���k}cB � mxw�b)zXmÔzDl�d�^�wndS�}l|mx_6z��_6mtz4l�k�d}l�C¨dSd�z P�b)z�� m 9

�@9d¡�_6^hd[b6�n�$ln^nmt�64pd}l a!d � R?d � R?d � cK_A=¨��_6mtz4l}wK_6z ln��dX�6���}q8^nvrd k wºq��n� ln�Ib)l�b�c�ln��d
l%b)z�`ad}zDlD4Ômtz�dSw�b)lu�I_6mtzDl d � b)z�� d � 4tmpdÚmÔz ln��dBw�b)cedÚ�64Lb)z�d = ��b)z��Ûk}cVd � mpwb)zBmtzDl�d}^}wnd%��lnmp_6zÚ��_6mÔzDl�k�d}l�C�d%d�z k b)z��[=��as��%_6cX�Fq8l�dKln��d��F^}_){ndS�}l|mÔvrdQln^�b)z�w#=O_6^ncub5`

�#¨}©5ª½»�¯'1''¬/²°¶/©5±H´*¶/H¼�'±º«�*5¶/ª�¶/©5ª½´�ª#¶}%$*¶/¬/²°«�¯°ª#¶e´}»�¬/ª=1'²°¸�ª¦·H²°·Q»�«5«�ª#·C":²'; G /

¾<¾ ·W¿�À¦Á:Â�Á



� � ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

l|mx_6z�w£C��Fmp�n�=cub)��w½a!d � R=d � R?d � c._6z�a�B � R B � R B � c'9AS4l}_6�=m^=�b��%_6cX�Fq8l�d%���F^�_[{ndS�}lnmtvrdl|^�b)z�w#=³_6^|c�b)l|mx_6zemxw�b��%_6^n^}d%��l�mtzFmÔl|m@b54�dSwylnmtc�b)l}d�9
�@9ºf�=.z�_-wn_A4Ôq8lnmx_6z C�b6wT=O_6qFz���s4^�d�lnqF^nzul�_���_6mÔzDl��09
3B_6^�dQ�Fd}l%b)m84pw¨_6zBln�8mxwYb54x`a_6^nmtln�Fc��[b)zÚk�d�=³_6qFz��emÔzëb)�8�Id�z��Tm^¢e�g9 �09.¤ dQz�_6l�d�ln��b)lYln��d

�%_6cX�64pd'¢4mtl�7-mpw�orq�b6wym^`/4Ômtz�d[b)^&mtz�l|��d�z4qFc�kId�^�_A=.��_6mÔzDl�w��FdSwn�}^|mÔkFmtz�`Qln��d��}q8^nvrd�9Bf©l�b54^4x_:C�w&q�w
l�_��Fz��èb)zBd%wºlnmÔcub)l�d�_A='ln��dY�8^�_){ndS��lnmÔvrd�ln^�b)z�w#=³_6^ncub)lnmp_6zbCY�Fmx�n�èc�b)��w¨ln��dh�6� ��qF^nvrdQ_6zDl�_
ln��du�6� ��qF^nvrd�9<L&qFl6s�k�dS�)b)q�w|dgC�dXz�d%dS�ßb�ce_6^�dub6�%��qF^�b)l}d
ln^%b)z�w#=³_6^ncub)lnmp_6zös
C�d
q�wnd
l|�Fmxw
d%wºlnmÔcub)l�d�l�_�mtzFmtlnmLb54Ôm��%dQb=l�C¨_Xwyl}d}�uc
mtzFmtcXm��[b)lnmp_6zÚb54p`a_6^nmtln�Fc 9

�d� � ���d��#9��%5� +Q� +.-$�0/�#lG JQL �"! ��+.10���0/6( ��+ �����'��� 7 ��1 I.#210#&�.� %G��10�*��� +Q�

p���s��
	 �Qx@�6�%�-o����5o k ��x�v k
J¨��d'ln^�b)z�w#=³_6^ncub)lnmp_6z=_A=�b��6�ß�I_6mtzDl�d"k@7Kln��d dSwylnmtcub)l�d'_A=Tl|��d'�F^�_){|d%��lnmtvrd�l|^�b)z�w#=³_6^|c�b)l|mx_6z
=³_6qFz�� kB7ëln��d�ced�ln��_D� d'¢D�64@b)mtz�dS�ìmtz l|��d-�F^�d�v4mp_6q�w=wºqFk�wndS�}l|mx_6z �%_6^|^�d%wº�I_6z��Fw�l}_ �$aLm�c�ln��d
b)�F�64tmx�[b)lnmp_6zß_A=QbÚ^nmp`6mx�ß�Tmpwy�64Lb6�Sd}ced�z4l�a�OQPSR � P:c=l�_Md b)z���sHa@mtm�cKl|��d�b)�8�64Ômp�[b)lnmx_6z _A=�ln��d
�F^�_[{nd%��lnmp_6z�='& n�( 9df¦z _6^��Fd�^Úl�_ß`ad�lëb$ce_6^�d b6�S��qF^�b)l�dB�F^�_[{ndS�}lnmtvrdëln^�b)z�w#=O_6^ncub)lnmx_6z�s�C¨d
�F^�_6��_awnd�l�_�cXmÔz8mÔcXm��%d�ln��d�d�z�d�^�`A7<�

Y-a �\R� R��9RKL�2R L1�5RKL
�:c\[ ]
^`_&a��

c ='& n�( a�O dMf�h � c igk m4n JGDMLN= n H�O"L�a�='& n�( a�Oedgf(h � c�c c � R

C���d�^�dQa�OZR � cImpwIln��d'^nmp`6mp���Tmpwy�64Lb6�%d�ced}zDl.�S_6^n^�dSwy��_6z��Tmtz�`�l�_�ln��d'ln�F^}d%d,~'q64pd}^ b)z�`A4xdSw �\R� R��ös
� mxw�ln��d�ln^�b)z�w¦4@b)lnmp_6zevrd%��l�_6^+a�L  R L � RKL � c�sFb)z��DC���d�^�d k�m�n JGD'JVLW= n H O"L�mpw&l|��dH=@qFz���lnmp_6zbCY�Fmx�n�
b6wnwn_D�}mLb)l�dSwTC�mtln�Úd[b6�n�Ú��_6mtz4l\B mÔz � n PM@ m = m @COQD=mtl�w��'4x_aw|d%wylY�I_6mtzDl�_6z[P�9

;�wXmÔzÛln��du�F^�d�v4mp_6q�w-wndS�}l|mx_6zös'ln��dÚb54p`a_6^nmtln�Fc �%_6z�wºmxwyl}w-_A=Kl�C¨_ëmtl�d}^%b)l�d%�ßwºl�d}��wSs d[b6�n�
mÔl}d}^�b)l|mx_6z ( �%_6cX�Fq8lnmÔz�`�b�z�d'C�d%wºlnmÔcub)lnmp_6z~a�O 5 R � 5 c&_A='ln��dY^|mx`6mp���Tmpwy�64Lb6�Sd}ced�z4l7�
�09dL�qFm^4x�ëbXwnd�lK_A=,��b)mt^Q_A=,�I_6mtzDl�w d @CLWP
� 5 k@7 b)lnl�b6�n�8mÔz�`-l�_ed[b6�n� ��_6mtz4l�d f mtz k ln��d
�'4p_awnd%wºl¨��_6mÔzDl\B f _6z[P�l�_�ln��d���_6mÔzDlX='& n�( a�O 5 � � d f h � 5 � � c

�@9jO�_6c
�8qFl�d�ln��d�k�d%wºl¨^nmp`6mx�u�Tmpwy�64Lb6�%d�ced}zDlTC��8mx�n�uc
mtzFmtcXm��Sd%w
]
^`_4a��

c ='& n�( a�O dMf$h � c i B f c � �

N�wymtz�`-ln��dhw�b)cedj]DmÔz��B_A='�Fd�cí_6z�wyln^�b)lnmp_6zBb6w�ln��dK�S_6z4vrd�^�`ad�z��Sd=�Fd�ce_6z�wyln^�b)l|mx_6zè_A='ln��d
f�O�] b54p`a_6^nmtln�Fc��8^�d%w|d}zDl�dS�
mtzBwndS�}l|mx_6zè�@9 �DsTmtl¨mpw�wyln^�b)mp`6�Dl�=³_6^�CYb)^��Xl�_=�F^�_Svrd�l|��b)l¨ln��dKb54p`a_A`
^nmtln�Fc �S_6zDvrd}^�`adSw�b)z���cXmtzFmÔcXm��%dSw�ln��d�d�z�d�^�`A7�Y�9A3B_6^�dS_%vrd�^[s}k�d%�[b)q�wndRC�d�b54xw|_&q�wnd,d'¢4l}d}z��8d%�

DFE<¾<DFG



�����������
	����������������	�����������	��������� !�#"$"�	������%"���	'&(�')*	'���'�+�� 
,-��).	/"��0���'� �6�

�=b54tcub)z��?4Ôl�d�^�w�l�_e��d}^�=O_6^nc l|��d=cXmÔz8mÔcXm��)b)lnmp_6z b)lhwyl�d�� �e_A=&l|��d-b54p`a_6^nmÔl|�Fcìs?C¨d-`ad�lQln��d
�%_Svrb)^nmLb)z��Sd&cub)ln^nm^¢-b6wnw|_4��m@b)l}d%��l�_�ln��d ^nmp`6mp�-�Tmxwº�64@b6�Sd�cíd�zDlHa�O 5 � � R � 5 � � c'9���d}z��%d±s±b6w'mtz-ln��d�6�Q`©�6� ^nmp`6mx�è�)b6wnd±s*C�d=�[b)zB�S_6cX�FqFl�d�=³_6^�d[b6�n�B��b)mt^�mÔzgd @�LWP�� 5 b 3ëb)��b54Lb)z�_6kFmpw��Tmpwyl�b)z��Sdb)z��Ú�FdS��mx�FdQC���d}ln��d}^�b=��b)mÔ^YmÔzUd @�LNP
� 5 mpw�b��64Lb)q�wymtk64pdYcub)l��n�è_6^�z�_6l�9.J¨�Fmpw�b54^4x_:C�w¨q�w�l�_�Fd[b54�d�\e��mxd�zDl�487gC�mÔl|�-ln��d�_6qFl�4Ômpd}^}w��F^�_6k64pd}c 9 ��_6l�d�ln��b)l,ln�Fmpw��F^�_6k?4xd�c mpw$=³_6^�d�¢8b)cX�64xd��}^|q6`
�}mLb54.=O_6^�ln��d��6�Q`©�6� kF^�b)mtz�vrdSwnwnd'4T^�dS`6mpwyln^�b)lnmp_6z=�8^�_6k64pd}c�k�dS�)b)q�w|d¨b54^4Tln��d vrdSwnwnd'4xw b)^�d&vDmxwºmÔk64pd
mÔzèln��d�3BiHf&mtcub6`adjC���d}^�d[b6w¨_6z?487eln��d�mtza{ndS�}l�dS��_6z�d%w�b)^}d�vDmxwºmÔk64pd�mÔzèln��d�^�b6�Tmp_a`6^�b)�F�@709

p���s���s � ����o k ��x�v k �.�Ax k �ì��n<oÚ�[� k �ho k � x k z�v���{ �T��x�v k
;�w�=O_6^ l|��d��6�Q`©�6� ^nmp`6mx�-^�dS`6mpwyln^�b)lnmp_6z-�F^�_6k?4xd�cìs[ln��dYd�¢D�64p_6mÔl�b)l|mx_6zX_A=�l�b)z�`ad�zDl mtz6=³_6^|c�b)l|mx_6z
d}z8��b)z��Sd%w�ln��d��%_6zDvrd}^}`ad}z��Sd�_A=�ln��d-�6�Q`©�6��f�O¨] b54p`a_6^nmtln�Fc 9?f©zëln�Fmpw��[b6wnd±s8ln��dh�I_6mtzDl�w�_6z
ln��d��6� ��qF^nvrdSw'b)^�d�z�_Q4x_6z�`ad}^,�6�Û��_6mÔzDl�w:9AJ¨��d'7�b)^�d&fa� ��_6mÔzDl�wla��9R1	 R LW@�O �9RKLN@�O 	?c�s5C���d�^�d
a��9R
	6c�b)^}dKln��dQ�'4@b6wnwºmx�[b54�wy�Ib)lnm@b54ö�S_4_6^��(mÔz�b)l}d%w�b)z��Xa�LW@CO �9R LW@CO 	6cYb)^�dKln��dK�S_4_6^}�TmÔzIb)l�d%wY_A=
ln��dez�_6^ncub54Ôm��Sd%� l%b)z�`ad}zDl-vrdS�}l�_6^-l}_ìln��dí��qF^nvrd�9���d�z��Sdas'`6mÔvrd�zÛl�C�_ì��_6mtz4l}w$B � b)z��2B �C�mtln�ß�S_4_6^��(mÔz�b)l}d%w>a�� � R
	 � R LW@�O � � R LW@�O 	 � c-b)z��Ua�� � R
	 � R LW@CO � � R LW@CO 	 � c�sMC�d��[b)zÛ�Fd'�Fz�dln��dQ�Tmpwyl�b)z��Sd

??a�B � R B � c\[ a � � a�� � i � � c � h�� � a 	 � i 	 � c � h
� � a�LN@�O � � i LN@�O � � c,�\h�� W a�LW@�O 	 � i LW@CO 	 � c���c �
 �

C���d�^�d!� f�mpw&ln��dYmtzDvrd}^�w|dK_A=�l|��d��Tm8¥�d�^�d�z��SdYk�d�l�C�dSd}zuln��d�cub5¢4mtcub54.b)z��ícXmÔz8mÔcub54�vrb54tq�d�_A=
ln��d H �4" �S_4_6^}�TmÔzIb)l�d�_A=���_6mÔzDl�w&mtz[P�9

f©zÚln�Fmpw¨�[b6wnd±sDln��dK��^nmtl�d}^|mx_6zu�%_6^|^�d%wº�I_6z��TmÔz�`=l�_�ln�Fmpw&z�d�C��(mxwyl%b)z��%d�mpw �
Y a �\R� R �9RKL
2RKL �7RKL
��c�[�� ^ _ a�� ??a ="& n)( a�Oedgf�h � c�Rf="& n)( LW@�O��8DMO9L:a�O �$f�c�c�R

k m�n JGDGJMLN= n H�O"L f0F!a�a�='& n�( a�Oedgf$h � c�Rf="& n)( LW@�O��8DMO9L:a�O �$f�c�c�c�c�� R
C���d�^�d � f mpw�l|��d¨z�_6^ncub54tm��SdS��l�b)z�`ad�z4l,vrdS�}l�_6^,l�_ k b)l��I_6mtzDl d f b)z���="& n)( LW@�O��8DMO9L,mpw'ln��d
=@qFz���lnmp_6zNC��Fmp�n�ub6wnwn_D�}mLb)l�dSwRC�mtln�-ln��d¨z�_6^ncub54Ôm��%dS�=l�b)z�`ad}zDl,vrd%��l�_6^ O� f b)l,��_6mÔzDl\Oed f h � s
ln��d�z�_6^ncub54tm��SdS�íl�b)z�`ad�zDl¨vrdS�}l�_6^�l�_�ln��d��F^}_){ndS�}l}d%�e�}q8^nvrd=b)l���_6mÔzDlX='& n�( a�O d f h � c'96J¨��d
ce_4�Tm^���[b)lnmp_6z�wIl�_�ln��d �F^}d}vDmx_6q�w�d�¢Dl�d�z��FdS�+f�O¨] b54x`a_6^nmtln�Fcál�_�cXmtzFmÔcXm��%d'ln�8mxw.z�d�Cß��^nmtl�d�^nmx_6z
b)^�d�wyln^%b)mx`6�Dl�=³_6^�CYb)^��Xb)z��ewymtcXm84Lb)^,l�_Kln��d¨ce_4�Tm^���[b)lnmp_6z�w�mÔzXln��d��6�Q`©�6� ^nmx`6mp�e�)b6wnd�9�f©z�wºl�d}�
�rs8ln��dh��4p_awndSwyl���_6mÔzDl�w�b)^}d��%_6cX�Fq8l�d%�umÔzëfa� wy��b6�Sd=q�wymtz�`-ln��d�]T�*`³ln^�dSdKl�dS�n�FzFmpo±q�das�b)z��Úmtz
wyl�d��B��ln��d�fa�/�}^|mÔl�d�^nmp_6zÚ�S_6^n^�dSwy��_6z��Tmtz�`Kl}_�l|��d�z�d�C fa� �(mxwyl%b)z��%d�mpw �

]
� ^ _ � # _ �&aB^����4 #" 


?ha�='& n�( a4O dgfEh � csR Bef/c � �

;�w&mtzíl|��d��6�Q`©�6�á�)b6wnd±s4d'¢4��d�^nmÔced�z4l}w'�Fd}ce_6z�wºln^�b)l�d�ln��b)l�ln��d¨q�w|d�_A=Il�b)z�`ad}zDl&mtz6=³_6^|c�b)l|mx_6z
cub5]rd%w¨l|��d�cXmtzFmtc
m��[b)lnmx_6zèb54p`a_6^nmÔl|�Fc 4xdSwnw�w|d}z�wºmÔlnmtvrd�l�_�mtl�w&mtzFmtlnm@b54tm��)b)lnmp_6zM9

¾<¾ ·W¿�À¦Á:Â�Á



�AZ ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

��� �����
	 �!� ��%_/�+�� ! -.	 ]�� /@�!�.	"1s�&� �
-.	7D�	 �
� 	,1 � ) U�� �S� � 	(R!�
�"���,�
	,� � �
��/ � ]�� � /0����	E���(N!��� �
	��  !:$�
-�	 � ]�� /@���
#.-���/2	,�
	,� ��&��PB	,�.	,�"��1 � 1 	��,�
��� � � 	,��� ����1��!: � �
	�/ � ���
��#3	 ) � '*8�2�+��!� �"����� ����� ��#.-!:��&���-.	6D�	 �
� 	"1 � ;����$���.�&� �����"��/ > ) 	 �������!��1?� � �
�68*����
-�	5#%�&� �!�5���E#%�&� �!�7�������
	 � #3�����.	,�.�,	$ 3	,����	,	,�(�
-�	71 	"� �7���.�(��� ��-!�6�� ��	��,� � )

��� �����
	 Z!� ��%M/�+�� ��-.	5� ��� ��� ��1 	 � ��� /E���
	0�&���
-.	7�
�"��� � � ����/E����� ��� )�� '*8�2�+4� ! -�	2�
	 � �!1 �5�&� �
-.	@/@� ��� /5� ������� ���\#��
�!�,	 �
� ) 	 ��	2������� � 	��
D�	B��-3���C�
-.	 �"���!� �����"��#.-4:�D�	 ��� 	,1 � ����	S���71 ������	��CD4� � �  �1 	@� -�� � - � -.��� � ��-3���C�
-.	 ]�� /@�!��	,1%� � N!�3� � � ��#%	,��� 	,�,��1 :�#��
����	��,�
	,������
-�	�/ ) ! -!� � �.	,/@��� � �
� ���
	 � �
-.	@�����,�.� ����: �&�C�
-�	7� ���.�.� #.������	��,��� D�	0�
�"��� � � ���
/E����� ��� )

DFE<¾<DFG



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

�d��� �[#&%���!���%

¤ dQ�F^�dSwnd�z4l�b)zëb)�F�64tmx�[b)lnmp_6zÚ_A=�l|�Fmxw½=@^�b)ced'C¨_6^�]Xl�_�l|��dK��b)l�b�wy��_:C�zÚmtz>��`6qF^}d �@9
¡�mp`6qF^�d��+a�4pd�=@l�c�wy��_�C�w�ln��d'mÔz8mÔlnmLb54Dd%wºlnmÔcub)l�d�9 [ z�d,�)b)z-_6k�wnd}^|vrd�l|��b)l.mtl.mpw.orqFmtl�d,�Tm8¥�d�^�d�z4l

=@^�_6c ln��d�_6z�d-wº��_�C�zëmtz���`6qF^�d ��a�4pd�=@l�c'9*f©z��FdSd%�.s8�Tm^¥�d}^}d}zDl��F^�_){|d%��lnmp_6z�w�_A=&l|��d�w�b)ced-�6�
�}q8^nvrd=�[b)zÚ�F^�_D�Tq��Sd�vrd}^�7u�Tm^¥�d}^}d}zDl�mtc�b6`adSw:96J¨�Fmpw��Fd�ce_6z�wyln^�b)l}d%w�ln��b)l�ln��dKwnd[b)^��n��=O_6^�ln��d
mÔz8mÔlnmLb54'ln^�b)z�w#=³_6^ncub)lnmp_6z a³wyqFk�w|d%��lnmp_6z �@9��Ac�mpw=��^nq���mLb54e9�¡�mp`6qF^�dX�Xa@^|mx`6�Dl'c�wy��_:C�wKln��d�^�d%wºq64Ôl
_A='ln��d�cXmÔzFmtcXm��[b)lnmp_6z��F^}_4�Sd%w|w¨�F^�dSwnd�z4l�dS��mtzBwndS�}l|mx_6zë�@9»��=@^�_6c�ln�Fmpw¨mtzFmÔl|m@b54öd%wºlnmÔcub)l�d�96J¨��d
�%_6cX�Fq8l�b)lnmp_6zBlnmÔced�mxwQ�AZuwnd%�S_6z��Fw�_6z bX��~lO/b54t�F��b�C¨_6^�](wyl�b)l|mx_6zM9h¡�_6^�cub)l��n��dS�Ú�I_6mtzDl�wSs
ln��dhb}vrd�^�b6`ad=�(mxwyl%b)z��%d�mpw � 9 �=�Fm8¢(d'4xwT=O_6^¨ln��d�mtzFmÔl|m@b54�dSwylnmtc�b)l}d�b)z���Z*9 �a�h�8m8¢(d�4}=³_6^Yln��dQ�Fz�b54
^�dS`6mxwyl|^�b)lnmp_6zM9

;�z mÔcX�F^�_Svrd%�Borq�b)zDlnmtl�b)lnmtvrdKced)b6wºqF^�d�C�_6q64p�B^�d%orqFmt^�dKl�C�_í^�b6�Tmp_a`6^�b)�F�8mxdSw�l�b5]rd�z CYmÔln�
b=�AZh�Fd%`6^}d%dSw�b)z�`A4xd�9BJ¨�FmpwWC¨_6q?4x�eb54^4x_:C�w q�w�l}_Kced)b6wºqF^�d&l|��d ��d�^n^�_6^�9�¤ d¨�?4@b)zel�_Q�%_6z��(q��}l
wyq��n�èd�¢D��d}^nmtced}zDl�w'mtzíln��d�z�d)b)^º=@qFlnq8^�d�9 ��_6l�d�l|��b)llCY��d}zuwnd�vrd}^%b54�^%b6�Tmx_a`6^%b)�F�Fmpd%w�b)^�dQb}vrb)m^`
4@b)k?4xd±s(ln��dK^�d'4@b)l|mÔvrd�b6�%orqFmpwymÔl|mx_6zÚ��_awymtlnmp_6z�w¨k�d�mÔz�`�]Dz�_�CYzös(mtl�mpw�wºln^�b)mp`6�4l�=O_6^�C�b)^}��l�_X�Fd'�Fz�d
bK��^nmtl�d}^|mx_6zub6w,ln��d�wyq8c�_A=�ln��d���^nmtl�d�^nmx_6ze�Fd'�Fz�dS�Xb)k�_%vrdQ=³_6^�d[b6�n�ímtcub6`ad�b)z��-ln��d�z
l}_Kl�b5]rd
mÔzDl�_Xb6�S�%_6q8z4l�b54^4�ln��d�^�b6�Tmp_a`6^�b)�F�Fmpd%w59

� ��������� �X	��¨��&�'����������+-	�#) ��,� 	��&��������	� �������!

~'vrd}z m8=�bívrdSwnwnd'4'mxw�z�_6lQv4mpwymtk64pd=k�_6ln�ëmÔz ln��dX�6��mtcub6`adeb)z��BmÔz ln��dX�6��^�b6�(mx_a`6^�b)�8�B74s�mÔl
�)b)zëk�dKq�wnd�=Lq64Il}_g�8z��Úln��dQ�F^�_){|d%��lnmtvrdKln^�b)z�w#=³_6^ncub)lnmp_6z>C��8mx�n�Bcub)��w�ln��d��6� mtcub6`ad�_6zDl�_
ln��dX�6��^�b6�(mx_a`6^�b)�8�B7B9<J¨�FmpwYmpw�=O_6^=d'¢Fb)cX�64pd�ln��d-�[b6wnd-mtz ^�b6�(mx_6ln��d}^�b)�@7³a¥b6whd�¢D�64Lb)mÔz�d%�Bmtz
E S*JR;QK��6fAI�c�s.C���d�^�dK_6z�dK�F^�_6k?4xd�c�mxw¨l}_�^}d�4^7�ln��d+3BiHf�mÔcub6`ad�C�mÔl|�Ú^�dSwy��d%��l¨l�_-ln��d=b6��lnq�b54
��_awymÔl|mx_6z _A=¨ln��d��Ib)lnmxd�zDlKmtz _6^}�Fd}^hl�_Ú`6qFmp�Fd-ln��d�^%b6�Tm@b)l|mx_6zôwn_6qF^��Sd%w59
¤ dX^�dS�)b54^4'ln��b)lhln��d
q�wyq�b54��F^�b6��lnmx�Sd�l�_í�S_6cX�64pd}l�dQln�Fmpw�l�b6w#]Úmpw�l�_ewn��^�d�C/bewyl�d�^�dS_6l�b6�}l|mx��=@^�b)cedKmtzëln��dhw#]4q?484�_A=
ln��d���b)lnmpd}zDl��

J¨��dèb)�F�F^�_rb6�n�Û�8d%wn��^nmtk�d%� mÔzßln�8mxw-wndS��lnmx_6zô^�d%w|d}c�k?4xdSw=ln��dub)�F�F^}_rb6�n� mtzDln^�_D�Tq��Sd%� kB7
K�b�vrb5484pdSdímtzFE K�S.L��r��I�9£¤ d>�Fz�� ln��dX��_awymÔl|mx_6zß_A=�l|��d��6� _6kT{|d%��l-wn_Bln��b)l-mtl�w=�8^�_){ndS��lnmx_6z
�%_6^|^�d%wº�I_6z��Fw l}_�ln��d�_4�S�'4Ôq��(mÔz�`h�%_6zDl�_6qF^}w¨�Fd�l�dS�}l�dS�XmÔzuln��dQ�6��mÔcub6`ad�9*L�qFlTK�b}vrb54^4pd%d�� w�b)�6`
�F^�_rb6�n�èb6wnwyqFcedSw�ln��b)l,mtl mpw'��_awnwymtk64xd�l�_Q�Fd}l}d}^ncXmtz�d¨`A4p_6k�b54^487�ln��d¨mtz4l}d}^nmp_6^�b)z��-ln��dYd�¢Dl�d�^nmx_6^
_A=Il|��d�_D�%�'4Ôq��TmÔz�`K�S_6z4l}_6qF^�9BJ¨�Fmpw'mxw�_A=@l�d�zubK��b)^��-l�b6w¦]-mÔze�F^�b6��lnmp�%d�9�J¨��d�q�wnd�_A=�ln��d¨vrdS�}l}_6^
z�_6^ncub54pw¨b54^4x_:C�w,q�w l}_�b}vr_6mp�íl|�Fmxw'�F^}_6k64xd�c 9B3B_6^�dS_%vrd�^[s�C¨d��F_Qz�_6l�c�b5]rd�b)z@7ub6wnwyqFcX�Fl|mx_6z
b)k�_6qFl�ln��d�mtzFmÔl|m@b54���_awymtlnmp_6zë_A=&l|��d-�6� _6k({nd%��l�9�]�_6z��%deb54pwn_íq�wnd%�Bln��d-_4�S��4tq��Tmtz�`X�S_6z4l�_6q8^
mÔz E �D]��6f�IIl�_��Fz��íln��d���_awndQ_A=,�6� _6k({ndS�}l}wSsDk8qFl¨�Fmpw�wn�n��d}ced�^�d%orqFmt^�dSw¨wndS�%_6z��Ú_6^��Fd�^��Fd�^nm^`
vrb)lnmtvrd%w)s@C��8mx�n�è�)b)zBwºmx`6zFm^���[b)z4l�487X^�dS�Tq��Sd�ln��d�^�_6kFq�wyl|z�d%w|w&_A=�l|��d=b)�8�F^�_rb6�n�M9

¾<¾ ·W¿�À¦Á:Â�Á



�a� ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

�A��� ���6���6�.(,#*����"!X4�1 +.4\#&1���� +.-$+d787 ! ���6����� 78+�� + ��1

J¨��dQk�b6wymp�Kmp�Fd)b-_A=,_6qF^Qb)�8�F^�_rb6�n�Bmpw�l�_-q�wnd�b z�� k<m �h{�o k �[�h�½t��Avht$o4�[��� vhzQvI�r�@�/� m x k �
�0v k ��v}�.� a³wndSdj��`6qF^�dh�5Z0c��
� "��H�?���� ?� d �� �N��� ��).	/"��0��� : ���H���N�F�.���h�
	���5�������e�A +�6���� h� B [ ='& n�( a�d c �V���'���A !�F�@�
�5��� �V)?,��� .������ ?�e��).	 P ���F�.�' ��F�.�� 
��	'&b� �*�����:�e�A	 � n &CB @ m ��� a!d c �e� : ���h�6���� h� d ���j����)?� �
�e� �F�.�b 
��	�&b� ���������e��	��O �¦"-�F�.��� �µ�� 
� = ,0� 	W 
��, �  a�BMR � R �L�c �Z� �.�'	�� �L ���-�F�.�>�e�� .���� ?�
�����:�e�A	+�e�b�F�.���������V)?,��� *�-���� ?�e��).	N�����?�A�� ?� B �
¤ d��)b54^4 � n &5BE@ m ��� ln��d�=@qFz��}lnmp_6z>CY�Fmx�n� b6w|wn_4��mLb)l�d%w�l|��d�z�_6^ncub54 �O l}_�l|��dK��_6mtz4lXB b)z��
C¨d�z�_6l�d �OX[ � n &5B @ m ��� a�B!c�9

�A� � ��������������������������� �"!$#&%'����()�*��#,+.-��0/�#24�10+��C#&7
� ��I�#2��10�.��%5-K+.1 ()�*��� +Q�

;�w'mÔzXln��d��F^�d�v4mp_6q�w'wndS��lnmx_6z�s�C�d¨q�wnd�l�C�_��8^�_6��d}^nl|mxdSw�_A=�wyqF^�=¦b6�%d��F^�_){|d%��lnmp_6z�mÔze_6^��8d}^'l�_Qwnd'`
4xdS��l�mÔz��Fd}��d�z��Fd�z4l�487�_6z�ln��d��6� wyq8^�=¥b6�Sdas6b)z���_6z�ln��d�_4�S��4tq��Tmtz�`��S_6zDl�_6qF^[s%ln^nmt�64pd}l}w._A=F��_6mtz4l�w
C��Fmp�n�Ú�[b)zÚ�S_6^n^�dSwy��_6z��£9�L½7ed�¢D�64p_6^nmÔz�`K��_awnwymtk64pd�b6wnwn_D�}mLb)lnmp_6z�w¨_A= �6� b)z����6��ln^nmt�64pd}l}w&b)z��
vrd}^|m8=�7Dmtz�`
l|��d}cìs?C�dNC�m^484��Fz�� b)z d%wyl|mÔcub)l�d�_A=�ln��dh^�d%orqFmt^�dS�Ú�F^�_){|d%��lnmtvrd=ln^�b)z�w¦=³_6^ncub)lnmp_6zM9
J¨��dSwnd��F^�_6��d}^|lnmxdSw�b)^�d �
�=�Avht$oD�)��� 	
	
	 �l����� �?�A�� ?��� B � �A }, B � �� X�F�@� �������V)?,��� *�>���A h�e�A)*	 � �0����� �2�@��	��N�F�@�g����&b���e�� .���� ?�
�V�� 
�D��	��Q�
	���5�������e�A ?���¦"N���l�N�6���� ?��� d � �� 
, d � �� X�F�.����)*	�":�����$� ���e���!�2�.��	��N�F�.������&b�
�e�� .���� ?��� �µ�� 
� �
t��Av£vhz �º;H4^4=l%b)z�`ad}zDl>4tmtz�d%wel�_ßln��dëwyqF^�=¥b6�%d b)lÚ��_6mtz4l}w d � b)z�� d � 4tmxdBmtz ln��dB�64Lb)z�d
a�� RKB � RKB � c'9

�=�Avht$oD�)��� s � P
� ��� B � �� 
, B � ���b���l�!��� �6���� ?���b�� �F�.���5�����V)h,��� .�!���A h�e�A)*	>�A }, �µ�:� d � �A }, d � ���
���l�N�6���� ?���N�� ~�F�.����� ��).	/"��0������)h�����F�@��� B � [ ="& n)( a!d � c �A }, B � [ ="& n�( a!d � c�� 	 �@��� .�B�µ�S���:���l���' � n &5BE@ m ��� a�B � c �� 
, � n &CB @ m ��� a�B � c ��������)?� �}�e�-�F�.���� .� �µ�I�������l���� �F�@�
 
��	'&b�B�V� � n &5BE@ m ��� a�d � c �� 
, � n &5BE@ m ��� a!d � c �� ��F�.����)*	�":�����������?���� ?��� d � �� 
, d � �t��Av£vhz �*J¨��dYl�C�_��?4@b)z�dSw¨�8d��Fz�d%�e^�d%wº�IdS��lnmÔvrd'4^7-kB7�a�B f R � n &5BE@ m ��� a�B f c�c¨b)z��
a!d f R � n &5BE@ m ��� a�d f c�b)^�dKmp�Fd�z4lnmp�[b54e9

��d�z��%d±s&l�_X�Fz�� ln��dèmtzFmtlnmLb54�d%wyl|mÔcub)l�dXa4O P R � P c
_A=hln��dB^nmp`6mx� �Tmpwy�64Lb6�%d�ced}zDlewn_$ln��b)l
="& n�(ln a�O P R � P cKmxwhln��d-�F^�_[{nd%��lnmtvrd
l|^�b)z�w#=³_6^|c�b)l|mx_6z~C��Fmp�n� ln^%b)z�w#=³_6^ncew;:UC�mÔl|� ln��de�6�
_4�S�'4Ôq��(mÔz�`��%_6zDl�_6qF^ P[s.C¨d��F^�_D�Sd%dS�Úb6wH=³_A4^4p_�C�w �

Z E '¶/ªT¶/©A»�¶R¶/©�²µ´<«5¬/'«Aª¦¬/¶�¹�©A»'´W»�¯°¬/ª�»�"�¹Q®Aª¦ª#· *A´�ª "�®�¹��A²µ´/´�ª#¬/±d»�·�^�_ ��<a & c:ÀKehg<¶/ +�·B"+¶/©5ªº«A:´�ªT%$
´�¹�±º±Tª¦¶/¬/²µ¼�'® � ª�¼�¶e´0/
§3L E '¶/ªW¶/©A»�¶�«�¬/'«Aª#¬/¶�¹ ��²µ´}»T¼��·�´�ª -�*5ª¦·A¼�ªW%$.«5¬/'«Aª¦¬/¶�¹�À /

DFE<¾<DFG



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

c2d

O

t

m

M

Normal3D(M)

Normal2D(m)

S

��� �����
	 §3L!� ! -�	S� 1 1 � � �
�"����� ��� �&���
-.	 � �.���3��/@	��4�"��1s#.����#3	,�
��:$�&��!�,�,1 �.��� �.���,���!�
�����S� ���
/0����� ��� ) ! -.	6#��
����	,����� ���(�&��
-�	6#3�&� �!�' � � � ) � 1 � 	 � ���9��-.	@�!���"1 ����� ���9�,���!�
�����2���.� �
-.	@�"������	��!�7�
�$�
-!� � �,���!�
�����7� ���� ) ! -.	@�.���
/0��1 D�	,�,�
���6�
�5J���� #3�&� �4� '� � 	(N!�%��1s�
�$�
-�	5�.����/E��1 �
�0�
-.	7#�1 ����	E��	,83�.	,�  !:(;�� < � < �� >")

¾<¾ ·W¿�À¦Á:Â�Á



�6f ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

�09jO���_4_aw|dda�B � R B � RKB � c�_6z�ln��d��6�Û�}q8^nvrdZP'wyq��n�=ln��b)lC�[b�c"B � b)z��$B � wy��b)^�d'ln��d,w�b)cedl%b)z�`ad}zDl½4Ômtz�d.�(b)z��ík}c,ln��d�b)z�`A4pd �ëk�d}l�C¨dSd�z � n &5BE@ m ��� a�B � c¨b)z�� � n &5B @ m � � a�B � cmpw�b6w��'4p_awnd=b6w���_awnwºmÔk64pd�l�_���9
�@9d¡�_6^ëd[b6�n�áln^nmt�64pd}l³a�d � R=d � R?d � cÚ_6záln��d$�6� wyqF^�=¦b6�%d>: wyq��n� l|��b)l b�cXd � b)z��d � wy��b)^}d�ln��d=w}b)cíd�l%b)z�`ad}zDl��64Lb)z�d ��b)z��ëk}c�ln��d�b)z�`A4xd�k�d�l�C�d%d�z � n &5BE@ m ��� a!d � cb)z��� n &5BE@ m ��� a!d � c'mxw �,s4�S_6c
�8qFl�d¨ln��d��F^�_){|d%��lnmtvrd¨ln^�b)z�w¦=³_6^ncub)lnmp_6z�wRC��Fmp�n�ícub)��wa�d � R=d � R?d � c._6zDl�_�a�B � RKB � R B � c'9�SDl�_6��m^=�b��%_6cX�FqFl}d%���F^�_[{nd%��lnmtvrd l|^�b)z�w#=³_6^|c�b)l|mx_6zmpw�b��S_6^n^�dS�}lYmÔzFmtlnmLb54�d%wyl|mÔcub)l�d ��� 9
�@9ºf�=.z�_-wn_A4Ôq8lnmx_6z C�b6wT=O_6qFz���s4^�d�lnqF^nzul�_���_6mÔzDl��09
3B_6^�dQ�Fd}l%b)m84�b)k�_6qFl¨ln�8mxw�b54p`a_6^nmtln�Fc a@mtz��Ib)^nlnmp�}q64Lb)^�b)k�_6qFlYln��dQC�b'7�mtz�C��Fmp�n��C�dK�8d)b54

C�mtln���Tmpwn��^�d�lnm��[b)lnmp_6z=d�^n^�_6^�cI�[b)z=k�dW=³_6qFz��QmÔz
b)�F��d}z��(m8¢Q�g9 �@95¤ d z�_6l}d�l|��b)l.ln��d �S_6cX�64pd�¢DmÔl�7
mxw-orq�b6wym^`/4tmÔz�d[b)^�mtz$ln��dXzDqFc�k�d}^
_A=���_6mÔzDl�w��FdSwn��^nmtkFmÔz�`�ln��duwyqF^�=¥b6�Sd�9£;�w�mtzßln��dX�F^�d�vDmx_6q�w
wndS�}lnmp_6zösTln�Fmpw�b54p`a_6^nmtln�Fc 7Dmxd'4x�8w�b)zBdSwylnmtc�b)l}d�_A=�ln��dQwnd)b)^}�n��d%�u�F^�_){|d%��lnmtvrdYl|^�b)z�w#=³_6^|c�b)l|mx_6z
b)z��XC�d
q�wnd
mtl�l�_ÚmtzFmtlnmLb54Ôm��%deb)zßd�z�d�^�`A7 c
mtzFmtcXm��[b)lnmp_6z$b54p`a_6^nmtln�Fc b)z��$`ad�lXb)z b6�S�}q8^�b)l�d
ln^�b)z�w¦=³_6^ncub)lnmp_6zM9

�A��� ���d� #*��%C� +� +�- �0/�#gG JQL �"! ��+.10���0/�( ��+ ��� �'� � %���10-U�978# 10#&�.� %G��10�*��� +Q�

J¨��dÚ�F^}d}vDmx_6q�w
dSwylnmtcub)l�d�_A=Qln��du�F^�_){|d%��lnmtvrdÚln^�b)z�w#=O_6^ncub)lnmx_6zÛ�S_6^n^�dSwy��_6z��Fw�l}_(s��F^�wyl[s'ln��d
b)�F�64tmx�[b)lnmp_6ze_A='b�^|mx`6mp�í�(mxwy�?4@b6�Sd}ced�z4lQa4O P R � P c&b)z���s±ln��d�zös;ln��d�b)�F�64tmx�[b)lnmp_6z�_A=�ln��d��F^�_){|d%�'`
lnmp_6z[="& n�( 96f¦zB_6^}�Fd}^�l�_-`ad�l�b�cí_6^}dKb6�S��qF^�b)l�d��F^�_[{nd%��lnmtvrd�ln^�b)z�w#=O_6^ncub)lnmx_6z�s�C¨d��F^�_6��_awndhb
�Tmpwyl�b)z��Sd�kId�l�C¨dSd}zeln��d���_6mtz4l}w¨_6z�l|��d�wyqF^�=¥b6�SdQb)z��íl|��d���_6mÔzDl�w¨_6zuln��d�_D�%�'4Ôq��TmÔz�`=�S_6z4l�_6q8^
b)z���cXmtzFmÔcXm��%d�b)z b)�F�F^�_6�F^|m@b)l�d�d�z�d�^�`A7b=LqFz���lnmx_6zR9

K.d�l�B [ a��9R
	6c.k�d�bK��_6mtz4l�_6z P�b)z�� 4xd�l d [ a��ZR�� R �Qc,kId�b���_6mÔzDl�_6zY:½9B¤ d��Fd'�Fz�d
ln��d � �á�Tmxwºl�b)z��Sd �
??a�BMR?d c [ a � � a�� i �! ��Qc � h � � a 	 i �" ��Qc � h�a � n &5B @ m ��� a�B c i � n &5B @ m � � a!d c�c � c �
 � R
C���d�^�d � � b)z���� � b)^�dXln��d-mtz4vrd�^�wnde_A=¨l|��dí�(m8¥�d�^�d�z��%d-k�d�l�C�d%d�z ln��dXc�b5¢Dmtc�qFc b)z�� ln��d
cXmÔzFmtc�qFc vrb54tq�d%w�_A=.^�dSwy��dS�}lnmtvrd'487-ln��dH¢B`,b)z��b7@`¥�%_D_6^��Tmtz�b)l�dSw¨_A=ö�I_6mtzDl�w&_6zEP�9*J¨��d�d}z�d�^�`A7
�%_6^|^�d%wº�I_6z��TmÔz�`=l�_�ln�Fmpw&z�d�C��(mxwyl%b)z��%d�mpw �

Y-a �\R� R��9RKL�2R L1�6RKL��BR?d @CLWP
�hcA[ ]
# _�a  

??a�B f3R*O d @�LNP
�<a�Bef/c(h � c � R

§/§ G ¶/ª�¼�©�·5²#-�*5ª�$µ'¬$¸'ª#¬/²)$8¹:²°·�1H¶/©�ªQ©�¹:«A'¶/©5ª�´�ª�´$²µ´R«5¬/'«A:´�ª "N²°·R_ ' �Qc'ÂWe�8�*�´�²°·�1�¶/©5ªQ´A*�¬F$�»�¼�ªQ¼ *�¬/¸�»�¶ *5¬/ª�8
»�·C"Q±H»29:²°·�1½¶/©5ª$»��º·�ªW¼#»�±Tª¦¬e»l»'´/´A*�±T«5¶/²°'· /��gªR·5'¶/ªW¶/©A»�¶�3}ª *A´�ªW'·5¯°¹H¶/©�ª$´A*5¬F$�»'¼�ªW·��¬/±d»�¯µ´h»�·B"Q¶/©A»�¶
�*5¬M¼#»�±Tª¦¬e»�±º�":ª#¯0²µ´h¶/©5ª$«5²°·�©5'¯°ªR'·5ª ^�´�ª¦ªW»�«5«Aª¦·C"�²'; � / ÀMg4/

DFE<¾<DFG



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

C���d�^�d�3ëb)l��n� mxwub�=@qFz��}lnmp_6z C��Fmp�n� b6w|wn_4��mLb)l�d%wub ��_6mtz4le_6z�: C�mÔl|� d[b6�n� ��_6mtz4le_6z�P�9
J¨�Fmpw-d}z�d}^�`A7 ced)b6wºqF^�dSw=��_�C C�d�4^4�ln��d ��=LqFz���b)ced�z4l�b54,�F^}_6�Id�^nl�7 _A=�_D�S��4tq��Tmtz�`B�S_6z4l�_6q8^?T
a³wyqFk�wnd%��lnmp_6z�f*9��Ac¨mpw¨vrd}^|m8��dS�£9

;�w=mtz ln��d�l�C�_Ú�F^�d�v4mp_6q�wQwndS�}lnmp_6z�wSs
C�d-q�wndebíl�C¨_A`¥wºl�d}� b54x`a_6^|mÔln�8c l�_�cXmÔz8mÔcXm��%d=l|�Fmxw
d}z�d}^�`A7B9�J��Fmxw
b54x`a_6^nmtln�Fc �[b)zßkIdeqFz��Fd�^�wyl}_4_D�$b6web)zÛd'¢4l�d�z�wymp_6zß_A=�ln��dbf�O¨]�b54p`a_6^nmtln�Fc 9
J¨��d~�F^�wylBwºl�d}��mpwÚln��dëcXmÔz8mÔcXm��)b)lnmp_6z�_A=VY CYmÔln��^}d%wy��dS�}lul�_ d @�LWP���s�b6wnwyq8c
mtz�`ßln��b)l
�\R� R �9RKL
2RKL �@R L��Úb)^}d>�6¢(d%�£9WJ¨��dÚw|d%�S_6z��ßwyl�d��ßmpw�l|��dícXmtzFmÔcXm��)b)l|mx_6zß_A=�Y C�mtln�ß^�dSwy��dS�}l
l�_ �\R  R �9R L�2RKL �7R L��Úb6w|wyqFcXmÔz�`èl|��b)lVd @CLWP
� mpwN�6¢(d%�<9M¤ díz�_:C �8d%wn��^nmtk�d
ln��dÚb54p`a_6^nmÔl|�Fc
C��Fmp�n�B�S_6z�wympwyl�w�_A=�l�C�_
mtl�d�^�b)l�dS��wyl�d���wSsTd[b6�n�BmÔl}d}^�b)l|mx_6z ( �%_6cX�FqFl|mÔz�`
bhz�d�C ^|mx`6mp�Ú�Tmpwy�64Lb5`
�%d�ced}zDl+a4O 5 R � 5 c��
�09º¤ d�b6w|wn_4��mLb)l�djCYmÔln�ìd)b6�n�B��_6mtz4l\Bef,_6z PKb���_6mtz4l dMf�9?J�_
�8_
w|_(s*C�d��F^�wºl��S_6c
�8qFl�d
l|��d�wnd}l
k�m�n J'D � n &5BE@ m a�B f�c\[�� d �E:  ��\O � m D0a�O �5 � � � n &5BE@ m ��� a�B f�c�R � n &CB @ m ��� a!d c�c ����6R
CY��d}^}d Bmxw b `6mtvrd�z l|�F^�dSwy��_A4p� � �:95��d'¢Dl�C�d$�S_6c
�8qFl�d l|��d ��_6mÔzDl � CY�Fmx�n��cXm^`
z8mÔcXm��%dSw ?ha�B f%R3O 5 � � d h � 5 � � c�=O_6^ b5484 3 mtz k m�n JGD � n &CB @ m 9�f¦zá_6^��8d}^Bl�_ d�z6`
wºqF^�d ln�Ib)l ~ �8d%��^�d[b6wnd%w b)l ln�FmpwÛwyl�d��Ë� a@ln�Fmpw$mxwÛln��d��S_6z��Tmtlnmp_6z ^�dSo±qFmt^�dS� l�_
�8^�_%vrdÚln��dÚ�%_6zDvrd�^�`ad}z��%dB_A=Qln��dBb54p`a_6^nmtln�Fc�c�s�C�dB�S_6c
�Ib)^�d ?ha�B f%R3O 5 � � � h � 5 � � cb)z�� ??a�Bef.R*O 5 � � dMf ='&0D��lh � 5 � � c�s�C���d}^�d dgf ='&0D�� mpw$ln��d ��_6mtz4l b6w|wn_4��mLb)l�d%�
CYmÔln�>B f�mtz$ln��de�F^�d�v4mp_6q�w=mtl�d�^�b)lnmp_6z � �:9Rf�=<?ha�B f%R3O 5 � � � h � 5 � � c=mpw-wycub54^4xd�^�ln��b)z?ha�Bef.R*O 5 � � dMf ='&0D�� h � 5 � � c�s�l|��d�cub)l��n��dS�ì��_6mtz4l dgf�kIdS�S_6cídSw � sI_6ln��d�^�C�mpwnd�mÔl
^}d}cub)mtz�w�b6w dMf ='&0D��h9

�@9jO�_6c
�8qFl�d�ln��d�^nmp`6mx�u�Tmpwy�64Lb6�%d�ced}zDl+a�O 5 R � 5 clC��Fmp�n��cXmtzFmÔcXm��%dSw
]
# _4a  

??a�Bef.R*O dMf$h � c �

J¨��d��8d}ce_6z�wyl|^�b)lnmp_6zX_A=Iln��d��%_6zDvrd�^�`ad}z��%d�_A=�ln�Fmpw&b54p`a_6^nmtln�Fc mxw�wyln^�b)mp`6�Dl�=³_6^�CYb)^���s±wºmÔz��Sd
b)lBd[b6�n��wyl�d�� ~��FdS��^�d)b6w|d%w:9H3B_6^�dS_%vrd�^[s¨kIdS�[b)q�wnd�C�dìq�w|dìd'¢Dl�d}z��Fd%� �hb54Ôcub)zU�64tl�d�^�wXl�_
��d}^�=O_6^nc ln��dQc
mtzFmtcXm��[b)lnmp_6zÚ_A=,wyl�d��ë�Ds6C¨dh`ad}l�ln��dK�S_%vrb)^|m@b)z��SdKcub)ln^|m8¢è�%_6^n^}d%wy��_6z��(mÔz�`hl�_
ln��d'wym^¢���b)^�b)ced�l�d}^}wI_A=Ma�O 5 R � 5 c'95��d�z��%d±s6b6wImtz=ln��d�l�C�_¨�F^�d�vDmx_6q�w�wndS�}l|mx_6z�w)s�C¨d,�[b)z��S_6c
�8qFl�db�3ëb)��b54Lb)z�_6kFmpw'�Tmpwyl�b)z��Sd�b)z��
�8d)b54*C�mÔl|�-�I_6mtzDl�w'_6z�P�C��8mx�n�-��b�vrd�z�_Q�%_6^n^}d%wy��_6z��8d}zDl�_6zR:
kB7u��d}^�=O_6^ncXmÔz�` �
��l�dSwyl�w+aOwnd%dQb)�F��d�z��Tm^¢�O =³_6^�ce_6^�dQ�Fd�l�b)m84pw�c'9.J¨�8mxw�b54^4p_�C�w¨q�w¨l�_��Fz��èb)z
b6�%��qF^�b)l}d��8^�_){ndS��lnmÔvrd�l|^�b)z�w#=³_6^|c�b)l|mx_6z!C��8mx�n� ln^�b)z�w#=O_6^ncewYl|��d-wyqF^�=¦b6�%dS: CYmÔln� _D�%�'4Ôq��TmÔz�`
�%_6zDl�_6qF^�P)sF�Tmpwn�[b)^��Tmtz�`�_6qFl�4tmpd}^�w59
§A! E '¶/ªQ¶/©A»�¶$¶/©5ª�¼�'±º«�*5¶e»�¶/²°'·+%$�¶/©5²µ´½´�ª#¶$²µ´ $�»'´�¶�®�ª�¼#»2*�´�ª 3
ªj¼�'±T«7*5¶/ª�8.»'´$»�«5¬/ª#«�¬/5¼�ª�´/´�²°·71C86»�Â��

9�" &8¶/¬/ª¦ªW'·Q¶/©5ª$·5'¬/±H»�¯µ´6¶/º¶/©5ª$´A*5¬F$�»'¼�ª	� /
§�]#¨}©5ª½¼��·:¸'ª#·:¶/²°'·T²µ´h¶/©A»�¶�
5^� _ +�� L�� _ ������� ��� L gh²µ´?²°·�+�·�²°¶�¹�/

¾<¾ ·W¿�À¦Á:Â�Á



� � ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

��� �����
	 §/§�����%M/�+�� ! -.	 ]�� /2�!��	,1S�&� �
-�	$/E�����.	(N!��� � -�	&��� ) U��@� � � 	(R!�
�"���,�
	,� � ����/ � ]�� V�! � � �����A� /E����	 ) ! -3����� � ���
	�.��	(�
�.V ���.��	 ��� � � #�� �"��1 ) � '*8�2�+��C� D4� ��	�� #�� �,�
�.��	9�&�7��-.	(/0���.��	9N4��� � -.	���� ) 	 �.�$���!��16� � ��� 83�.� �
-.	�#%�&� �!� ����� ��#%�&� �!��,���
�
	 � #3�����.	,�.�,	$ 3	,���C	�	,�(�
-�	71 	"� �5���.� �
-.	7��� ��-!�6�� ��	��,� � )

��� �����
	 §A!!� ��%_/�+�� �
-.	E� �!� ��� ��1 	 � ��� /E���
	 �&� �
-.	0�
�"��� � � ���
/E����� ��� � �C	0#.�
���
	,�,�
	�����-.	 ]�� /@�!��	,1S� � � �.� �
-.	E� ��� ��� ��1 �
�"��� � � ��� �/0����� ��� ) !S-�	(�,���!�
����� � �.#%	���� /2#%� � 	,� � �\�
-!� � � /0����	 � � ��-.	��,���!�
������	9R4�
�"���,�
	���� �\�
-�	(D4� ��	�� � /E����	 ) � '*8�2�+�� ! -�	 8*�%��1�
�"��� � � ���
/E����� ��� � ��	$#��
����	��,�
	,�\�
-�	 ]�� /@�!��	,1 � � � �.�A�
-�	��
�"��� � � ���
/E����� ��� � ���.��� ��� ��	��@/@� ��� /5� ������� �!� )�� ��� �����\�� � 	���D�	�
-%���E��-.	(�,���!�
�����$� -�� � -\����/@	 � � �
��/ �
-.	�D�� �.	,�9� /E����	 	(R.������1 :��������
	 � #3����� � ���9�
-�	��,���!�
���.� � �&�7�
-.	 ]�� /@�!��	,1 ) !S-!� ��.	,/@��� � �
� ���
	 � �
-3��� ��	6��	��,��D�	��
	,� �
-.	7�����
��	��,�6#.������	��,��� D�	0�
�"��� � � ���
/E����� ��� )

DFE<¾<DFG



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

�A��� �[#&%���!���%

¤ d�z�_�CÛ�F^�dSwnd�z4l&b)z�b)�8�64Ômp�[b)lnmx_6zX_A=�l|��dl=@^%b)cíd'C�_6^�]=�F^}d%wnd�zDl�d%�hmÔz-ln�8mxw'wndS��lnmx_6z�=O_6^,wyqF^�=¥b6�Sd
^�dS`6mxwyl|^�b)lnmp_6z�q�wymtz�`-_D�%�'4tq��Tmtz�`��S_6z4l�_6q8^�w:9

¡�mp`6qF^�dè�a�e�8^�d%w|d}zDl�wKl|��dX��b)l�b�l�_Ú^�dS`6mpwyl�d�^7��bB�6��ce_4�8d�4�_A=Qb�cub)zFz�dSo±q8mÔz ��d)b6�ôd�¢@`
ln^�b6��l�dS� =L^�_6c bu�6� OTJT`¥wn�[b)zëmÔcub6`ad�a�4pd�=Ll'c�s�b)z�� bu�6��v4mp�FdS_ímtcub6`ad-_A=&ln�8mxw�cub)zFz�dSo±q8mÔz
��d[b6� a@^|mx`6�Dl'c'9�¡�mx`6qF^}dQ�6�-a�4pd�=Ll'c'wy��_�C�w ln��d¨mÔz8mÔlnmLb54�dSwylnmtcub)l�dasDb)z�� ¡�mx`6qF^}dQ�6�-a@^nmp`6�Dl'c'wy��_�C�w
ln��d�^�dSwyq64tl�_A='ln��d�cXmÔzFmtcXm��[b)lnmp_6zÚwyl%b6`ad�9hJ¨��dNO�] N�lnmtced�mpwQ�5Zewnd%�S_6z��FwY_6z b
��~½O�b54Ô�8��b
C¨_6^�]Twyl%b)lnmx_6zR9

¡�_6^Qln��d�mtzFmÔl|m@b54'dSwylnmtcub)l�d±s8ln��d-b�vrd}^%b6`adíd�^n^�_6^Qmxwh�@9��
�Fm^¢Td'4xwQ=³_6^hwy��b)l|m@b54,�Tmpwyl�b)z��%d-b)z��
�
�8d%`6^�dSdSwd=O_6^�ln��d=�(m8¥�d�^�d�z��%dQmÔzBz�_6^ncub54'_6^nmpd}zDl�b)lnmp_6zM9F~�vrd�zëm8=�wn_6cedQ�I_6mtzDl�w�b)^�d=^�d©{ndS�}l}d%�
k�d%�[b)q�wndeln��d'7Ûb)^�dÚ�S_6z�wymp�Fd�^�d%�Ûb6wX_6qFl�4Ômpd}^}w�a@ln��d'7XC�m^4^4�k�d��S_6z�wymp�Fd}^}d%�³4Lb)l�d�^í�(qF^nmtz�`Bln��d
mÔl}d}^�b)l|mÔvrd��8^�_4�SdSwnw�c�s.ln�FmpwXwy��_�C�w�l|��b)lXln��dímtzFmtlnmLb54�d%wºlnmÔcub)l�dXmpw�b54t^�d[b6�.7ßorqFmÔl}d�`a_D_4�£9$¡�_6^
ln��d!�Fz�b54�ln^%b)z�w#=³_6^ncub)lnmp_6zÛln��d b}vrd�^�b6`ad d}^|^�_6^�mpw�Z*9 �B� �Fm8¢(d'4xwub)z��UZ*9�� � �FdS`6^�d%dSwbCY�Fmx�n�
�Fd�cí_6z�wyln^�b)l�dSwXln��b)lemÔlumxwèb6�%��qF^�b)l�d�9�¤ dì�64Lb)z l}_ßb)lnl�b6�n� b wyl�d�^�dS_6l�b6�}l|mx��=@^%b)cídBl�_ ln��d
cub)zFz�dSo±qFmtzß��d[b6� b)z��ô��d�^�=³_6^nc ln��dèd�¢D��d}^nmtced}zDleb6`rb)mtz mtz _6^}�Fd}^Xl�_ ��b}vrdëb ^�d�=Od}^�d�z��Sd
ced)b6wyq8^�d'_A=Tln��d'd}^n^}_6^'b)z���ln��d�zKl|^�7�l�_¨k�d�lnl�d�^I�8d}ce_6z�wyl|^�b)l�d.ln��d,b6�%��qF^�b6�'7Q_A=Tln��d�^}d%�S_%vrd�^�dS�
ln^�b)z�w¦=³_6^ncub)lnmp_6zM9 ��_6l�dKln�Ib)lHC���d�zÚln��d�^�d'4@b)l|mÔvrd���_awymÔl|mx_6z�w�_A='ln��dQ�)b)ced�^�b6w�b)^�d�]4z�_�C�zösFmÔl
mxw,��_awnwymtk64pd¨l�_KmtzDl�d%`6^%b)l�d�mÔzDl�_Q_6qF^½=@^�b)ced�C�_6^�]Xwnd�vrd�^�b54��)b)ced�^�b�vDmpd�C�w59�J¨��d���^nmtl�d}^|mx_6zXmpwSs;mtz
ln�Fmpw,�)b6wnd±s4ln��d�wºqFc =³_6^�d[b6�n��mtc�b6`ad�_A=�ln��dY�}^nmtl�d�^nmp_6zí�8d��Fz�d%�-mtzíln��d¨�F^�d�v4mp_6q�w�wyqFk�w|d%��lnmp_6zM9

� � �X� !X��!��(�, ���� �X	� ��I��0"�, ����

f¦z ln��dhl�C�_í�F^}d}vDmx_6q�wKwndS��lnmx_6z�wSs?C�dXb6wnwyqFcedS�èl|��b)l�C¨dN]Dz�d'C l|��d-�)b54tmtkF^�b)lnmp_6zëc�b)l|^nm8¢ b)l�`
l�b6�n��dS��l�_-ln��dQ�[b)cíd�^�b@9�~�vrd�zBm^=�ln�Fmpw�wndSd}cew¨l}_�k�dhb�^�d)b6w|_6z�b)k64pd=b6wnwºqFcX�Flnmp_6z�k�d%�[b)q�wnd�mtz
�F^�b6��lnmp�%d�mtl=mpwK��_awnwymtk64pd�l�_Ú�[b54ÔmtkF^�b)l}dXbÚ�)b)ced�^�b�a³wndSdN=³_6^�d�¢8b)cX�64xd!EG;H7Dba�r�5I�c�s._6^hkIdS�[b)q�wnd
mÔl�mxw�o±q8mÔl�d�_A=@l}d}ze��_awnwymtk64xd�l}_+]4z�_�C ln��d��)b54tmÔk8^�b)lnmp_6z���b)^�b)ced�l�d�^�w�=O_6^�b=^�b6�Tmp_A4p_a`A7íw¦7Twyl}d}cìs
C¨d�z�_:C d'¢4�?4@b)mtzí��_�C l}_K�F^�_D�Sd%dS�-CY��d}zDC�d��8_=z�_6l½]4z�_:C ln��d��)b54tmÔk8^�b)lnmp_6zícub)ln^nm^¢ �4W 9Bf¦l�mpw
_6k4vDmp_6q�w¨ln��b)lYln��d��F^�_6k64pd�c mxw¨�Ib)^��Fd�^�96S4mÔz��%d��FvrdQ�)b54tmÔk8^�b)lnmp_6z���b)^�b)ced�l�d�^�w�b)^�d�qFz6]Dz�_:C�zös
ln��dQ�F^�_6k64pd}c mpwYl}_-�Fz�� �h�/�&��n<o�o*��o@yho k t��F�6�h{~o±��oD�6�bvhz���n<o�t��Av@w5o4�a��x�yhoB�)�6� k �5zev��5r
{ �T��x�v k$9
§,o �gª�":Q·5'¶/ªl¶e»�¯'9Q©�ª#¬/ªH»�®A�*�¶R¶/©5ªdÂ ��&�Â���¬/ª,1'²µ´�¶/¬e»�¶/²°�·Q«�¬/'®5¯°ª#±�»�"�":¬/ª�´/´�ª "�²°·+´�ª�¼�¶/²°'·�À / ' *5¶W·��¶/ª

¶/©A»�¶h²°¶.²µ´*«A:´/´�²°®5¯°ª£¶/�«�ª#¬F$8'¬/±�¶/©�ªR´�¶/ª#¬/ª¦=3£²°¶/©T·5'·7&�¼¦»�¯°²°®�¬e»�¶/ª "$¼#»�±Tª¦¬e»'´0/ D ·H¶/©5²µ´6¼¦»'´�ª�8�¶/©�ª<¬/ª�¼�'·A´�¶/¬ *�¼�¶/ª "
´A*5¬F$�»'¼�ªQ²µ´:9�·�23�· *�«b¶/g»+Â��
& Â ��«�¬/ ��ª�¼�¶/²°¸'ªH¶/¬e»�·�´�$µ'¬/±d»�¶/²°'· /.¨
©�ª#· ¶/©5ª�¼�'¬/¬/ª�´�«A'·C"�²°·71+¬/ª�1�²µ´�¶/¬e»�¶/²°'·
«5¬/'®5¯°ª¦± 3}�*5¯#"�®AªH¶/ +A·C"N¶/©5ªdÂ��
&�Â��~«5¬/ ��ª�¼�¶/²°¸'ª�¶/¬e»�·�´�$µ'¬/±d»�¶/²°'· ^M���T«A»�¬e»�±Tª¦¶/ª#¬e´�g�¶/�´A*5«�ª#¬/«A:´�ªQ¶/©5ª
¶A3}T´A*�¬F$�»�¼�ª�´0/

¾<¾ ·W¿�À¦Á:Â�Á



� � ����� ���µ,�&b��	��
	 ���� �0���.���� 
, ����� ���/���� *�

���� ��������������������������� �"!$#&%'����()�*��#,+.-��0/�#24�10+��C#&7
� ��I�#2��10�.��%5-K+.1 ()�*��� +Q�

¤ d��8_�z�_6l�a�7rd�l'c���b�vrd�bKw�b)lnmpw#=¥b6��l�_6^�7
b)qFl�_6cub)lnmp��wn_A4tqFlnmp_6z�=³_6^�ln�Fmpw��F^�_6k64pd}c 9Af¦zX�F^�b6��lnmp�%d±s
C¨dº�Fz���ln��dYd%wyl|mÔcub)l�d,cub)z4q�b54^4^709 N�wºmÔz�`hb)zub)�F�F^�_6�8^nm@b)l}d&mtz4l�d�^�=¥b6�Sd±s[mtl'mxw'��_awnwymtk64pd&l�_Qwnd'4xdS�}l
mÔzDl�d�^�b6��lnmÔvrd'4^7ß��b)mÔ^}wí_A=h�%_6^|^�d%wº�I_6z��TmÔz�`ì��_6mtz4l�wX_6z ln��dë�6� _6k({nd%��lèb)z�� l|��dë�6� _6kT{|d%��l�9
STd'4xdS�}l|mÔz�`�b)lW4pd[b6wyl,wym^¢K��b)mt^�w'_A=��S_6^n^�dSwy��_6z��Tmtz�`¨��_6mtz4l�w)sSmtl'mxw���_awnwºmÔk64pd±s'CYmÔln�íbd4pd)b6wºl'wnorq�b)^�dSw
cXmÔzFmtcXm��[b)lnmp_6zös±l�_-�Fd�l�d�^ncXmÔz�d�b)zÚmÔz8mÔlnmLb54�d%wºlnmÔcub)l�d�9

�� � �������������������"7 7 ��10�*��#24�10+ �5#&7 ����I�#2� 1 �.��%5-K+.1 ()�*��� +Q�

f¦zè�F^�b6��lnmx�Sd±s±ln��d�^�dQb)^�d�l�C�_
�[b6wndSwTC���d�^�dQC�d=b)^�d��F^�_Sv4mp�FdS�bC�mtln�ìb)zBd%wºlnmÔcub)l�d�_A=�ln��d�k�d%wyl
�F^�_[{nd%��lnmtvrd�ln^�b)z�w#=³_6^ncub)lnmp_6zös'b)z���C¨d>CYb)zDlíl�_��Fz��$l|��d�k�d%wºlX_6z�d>C�mtln�Û^�dSwy��d%��l�l�_ ln��d
d�4pd�vrd}zB��b)^%b)cíd�l�d�^�w:96J¨�Fmpw�mxw�l|��d=�[b6wnd�CY��d}zBl|��d=dSwylnmtcub)l�d��Ib6w�kIdSd�z�=³_6qFz��Úcub)zDq�b54^487ìb6w
d�¢D�64Lb)mÔz�d%�emÔzuln��d��F^�d�v4mp_6q�w�wyqFk�w|d%��lnmp_6zM9BL&qFl�ln�Fmpw&�F^}_6k64xd�c�b54pwn_Xb)^nmpwndSwTC���d�zíl|��d��)b)ced�^�b
�)b54tmtkF^�b)lnmp_6z�mpw¨z�_6l�vrd�^�7èb6�%��qF^�b)l}das�b��%_6cXce_6zB_D�%��qF^n^}d}z��Sd�mtzÚ�F^�b6��lnmp�%d�9

f©zßwyq��n�ô�)b6wndSwSs�C�d
cXmtzFmÔcXm��%d�l|��dXw�b)ced
��^nmtl�d�^nm@bèb6w=ln��dX_6z�dSw��FdSwn��^nmÔk�dS�BmÔz$l|��d-l�C�_
�F^�d�v4mp_6q�w�wndS�}l|mx_6z�w59
L&qFl�mtz�wyl�d[b6�ë_A=&cXmtzFmtc
m���mÔz�`-ln��d}c C�mÔl|�B^�d%wº�IdS��l�l}_�wym^¢Ú��b)^�b)ced�l�d�^�wSs
C¨d�cXmÔz8mÔcXm��%d�ln��d�c�C�mtln�u^�d%wº�IdS��l¨l�_�ln��d�d'4pd}vrd�zÚ��b)^�b)ced�l�d�^�w&_A=�ln��d��F^�_){|d%��lnmtvrdYl|^�b)z�w#=³_6^�`
cub)lnmx_6zR9�J¨��d=cXmtzFmÔcXm��)b)l|mx_6z b54p`a_6^nmtln�Fcew=b)^}dXb54Ôce_awylQln��d�w}b)cíd�9
¤ d-_6k�wnd�^nvrd�ln��b)lQln��dSwnd
�a�)� cXmtzFmtc
m��[b)lnmx_6z�wKb)^}d�ce_6^�dXwnd�z�wymtlnmtvrd�l�_Úln��d�mtzFmtlnmLb54Ôm��)b)l|mx_6z �%_6z��TmÔl|mx_6z�w�ln��b)z ln��d � �
�)b6w|d�9�L�qFl[s.k�d%�[b)q�wndu_6qF^-mÔz8mÔlnmLb54�dSwylnmtcub)l�dSw-b)^�d�z�_6l-l}_4_ë��^nq��Fd±sömtl�C¨_6^�]Tw�C�d�4^4¨mtzß�F^�b6�'`
lnmp�%d�9�J¨�Fmpw�b5484p_�C�w,q�w,l�_��8z��eb)zÚb6�S�}q8^�b)l�d��F^�_[{ndS�}lnmtvrd¨ln^%b)z�w#=³_6^ncub)lnmp_6zXd�vrd}zem8=�ln��dY�)b)ced�^�b
�)b54tmtkF^�b)lnmp_6z�mpw¨z�_6l���d�^�=³dS�}l6s4_6^HC���d�z�ln��d�mtzFmtlnm@b54�dSwylnmtcub)l�d���b6w¨k�dSd}z�=³_6qFz��emÔzDl�d�^�b6�}l|mÔvrd'487B9

���� �[#&%���!���%

¤ du��b}vrdèb �6� OTJT`¥wn�[b)z$mtc�b6`adu_A=Qbìw¦]4q64^4Yb)z��Ûb �6� _Q`¥i�b�7$mtcub6`ad�_A=�mtl�a���`6q8^�dÚ�6�Ds
^nmp`6�4l'c�9?¤ d��F_íz�_6l�]Dz�_�C/ln��d��)b54tmÔk8^�b)lnmp_6zB��b)^�b)ced}l}d}^�w�_A=,ln��dh^�b6�Tmp_a`6^�b)�F�@7Bw#7(wyl�d�c!9h¤ d
�F^�wyl�d�¢Dln^�b6��l�ln��dhw#]Dq6484öwyqF^�=¥b6�%d�mtzBln��dh�6� mtc�b6`adDa���`6qF^}d��6�Ds?4pd'=@l'c'9.J¨��d�zös.C¨d��Fd%wºmx`6zBwºm8¢
��b)mt^�w=_A=��S_6^n^�dSwy��_6z��Tmtz�`e�I_6mtzDl�w=_6z ln��de�6� w¦]4q64^4�wyqF^�=¦b6�%dXb)z�� ln��d�_Q`¥i�b�7 mÔcub6`ad�9MJ��Fmxw
74mpd'4x�Fwhln��ded%wyl|mÔcub)l�dX_A=�ln��dX�F^�_[{ndS�}lnmtvrdXln^�b)z�w#=O_6^ncub)lnmx_6z�a���`6qF^}d��)f(sW4xd'=@l'c'9<J¨��d�b�vrd}^�b6`ad
d}^|^�_6^Kmpw-�09 � �Fm^¢(d�4pwj=O_6^=wy�Ib)lnm@b54��Tmpwyl�b)z��%d-b)z��ß�09»���FdS`6^�d%dSw�=³_6^=ln��d��Tm^¥�d}^�d�z��Sd�mÔz z�_6^ncub54
_6^nmpd}zDl�b)lnmp_6zM9
J¨��d}z~C¨d�^|qFz l|��d=cXmÔz8mÔcXm��)b)lnmp_6z b54x`a_6^|mÔln�8c l�_e^�d%�S_%vrd�^-b6�S��qF^�b)l�d'487Bl|��dX�a�
��b)^�b)ced�l�d}^}wí_A=hln��dÚ�F^�_[{ndS�}lnmtvrdÚln^�b)z�w#=³_6^ncub)lnmp_6zM9�J¨��d b�vrd}^%b6`ad d�^n^�_6^D=³_6^�l|��dÚ^�dSwyq64tlnmÔz�`
ln^�b)z�w¦=³_6^ncub)lnmp_6z-mxw$Z*9 � ���Fm^¢Td'4pw&b)z��-Z*9 � �8d%`6^�dSdSw�CY�Fmx�n�X�8d}ce_6z�wyl|^�b)l�dSw�ln��b)l,mÔl'mpw�b6�%��qF^�b)l�d�9
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¤ dX��b�vrd
�F^}d%wnd�zDl�d%� bíqFz8m8��dS��=@^�b)ced�C�_6^�]ël�_���d�^�=³_6^nc �6�d`©�6���F^�_[{ndS�}lnmtvrd�^�dS`6mxwºln^�b)lnmp_6zM9
¤ d��F^}wyl=wº��_�C�d%�ë��_:C�l�_�q�wnd�ln��d�kFmtl�b)z�`ad�zDlj4tmtz�d%wQ_6^=l|��d�kFmtl�b)z�`ad�z4lQ�64Lb)z�d%w�l�_D�Fz�� b)z
d%wºlnmÔcub)l�d'_A=(ln��d'ln^�b)z�w#=³_6^ncub)lnmp_6zM9�J¨��d}z�C¨d'�F^�_6��_awndS�Q�Fd��8zFmÔl|mx_6z�w�_A=Tl|��d,�Tmxwºl�b)z��Sd�kId�l�C¨dSd}z
ln��dY�6� _6k({ndS�}l�b)z���l|��d¨�6�Q`³mtcub6`ad�b)z��NC�d&�F^�dSwnd�z4l}d%��d'¢Dl�d}z�wymx_6z�w�_A=�ln��d$f¦l}d}^�b)l|mÔvrddOl4x_aw|d%wyl
]�_6mtz4lYb54x`a_6^|mÔln�8c�l�_�cXmÔzFmtcXm��Sd&l|�Fmxw'�(mxwyl%b)z��%d��Fd[b54Ômtz�`�CYmÔln�X_D�S��4tq�wymp_6zXmÔzub)zX^nmp`a_6^�_6q�wWC�b'709

J¨��_6q�`6�-C�d&�Ib}vrd��F^�dSwnd�z4l}d%�=^}d%wyq?4Ôl�w'_6zX^�d[b54F��b)l�bdCY�Fmx�n�X�8d}ce_6z�wyl|^�b)l�d,ln��d&v4b54Ômp�Tmtl�7�_A=
_6qF^�b)�F�F^}_rb6�n�ös±bQ4x_6l,_A=hC�_6^�]-wºlnm84^4D��b6w�l�_�k�d¨�F_6z�d�9�¡�mt^�wyl6s'C�dTC�_6q64p�N4Ôm^]rd&l�_��S_6cX��b)^�dl=L^�_6c
b��F^�b6��lnmx�[b54��I_6mtzDl�_A='vDmxd'C ln��d�l�dS�n�FzFmpo±q�d%w��Fd%w|�}^nmtk�d%�XmtzBln�Fmpw&��b)��d�^HC�mtln��^�dSwy��dS�}l�l�_-ln��d
l�dS�n�FzFmpo±q�dSw,�F^�dSwnd}zDl�dS�-kB7e_6ln��d�^�w�a�EVY�K.]Wf P �6f8s6S.�Q�h�6fFs6OH�}� P �6f8s6S.JR;QK��6f(s@K�S.L��r��I��:����c'9
¡�_6^=d'¢8b)c
�?4xd±s?C�d=�64Lb)z l�_u�Fd�vrd�4p_6�ë�F^�_D�%dS�TqF^�dSw�l�_evrb54Ômp��b)l�dh^nmx`a_6^}_6q�w#4^7Úln��d-b6�S��qF^�b6�'7ë_A=
ln��d�l�d%�n�8zFmxorq�dSw:95J¨��d�zös�C�dlCYmxwy�-l}_Yv4b54Ômp��b)l�d�_6qF^�b)�F�F^�_rb6�n�X_6zebQ4Lb)^�`ad}^,w|�)b54pd�90;&lW4pd)b6wylW=O_6^
ln��dQvrd%wnw|d�4pw�^�dS`6mxwyl|^�b)lnmp_6zB�F^�_6k64pd}cìs.C¨dh�64@b)z bX�'4ÔmtzFmp�)b54�vrb54tmx��b)l|mx_6zBmtzë�%_A4^4Lb)kI_6^%b)lnmx_6z!CYmÔln�
YK~½3�S�b)z��ìbh��_awy�Fmtl�b54e9

¤ d¨k�d�4tmxd�vrd&l|��b)l'mÔl,wº��_6q64p��kId���_awnwymtk64xd�l�_���d}^�=O_6^ncá^�d)b54^`³lnmtced&ln^�b6��]Dmtz�`�_A=�l|��d&��b)l|mxd�z4l
b)z��Ûd}zIb)k64xdeln��dÚwºqF^�`adS_6zßl�_ìce_SvrdÚd}mtln��d�^-ln��de��b)lnmpd}zDlX_6^Xln��dB�6� wnd�z�wn_6^�9�f©z��FdSdS��s£=O_6^
ln^�b6��]DmÔz�`gC�d¨{ºq�wyl�z�dSdS��l�_X�%_6^|^�d%��l�b��F^�_[{ndS�}lnmtvrd�ln^�b)z�w#=O_6^ncub)lnmx_6z�C��Fmp�n�Úmpw�o±qFmtl�dQ��4p_awndQl�_
ln��d�^nmx`6�Dl,wn_A4tqFlnmp_6zXb6w,d�¢D�64Lb)mÔz�d%�=mtzewndS�}lnmp_6z � 9»�@9���d�z��%d±s[k�dS�)b)q�wnd&ln��d mtzFmtlnm@b54tm��)b)lnmp_6zNC�_6q64p�
k�dí`a_D_4�.s�mtl-wy��_6q?4x� k�dX��_awnwymtk64xd-l�_Bq�w|d
ln��díd'¢4l}d}z�wºmx_6z�wh_A=�ln��dXmtl�d}^%b)lnmÔvrde�'4x_awndSwyl���_6mtz4l
b54x`a_6^|mÔln�8c �F^}d%wnd�zDl�d%� mÔzßln�8mxw���b)��d�^�C�mtln�B{yq�wºleb =³d'C ��_6mÔzDl�w+CYmÔln��_6qFlN4p_4�[b54�cXmÔz8mÔc�q8c
�F^�_6k64pd�c b)z��Ûl�_ `ad�lD=¥b6wylu�%_6zDvrd}^}`ad}z��Sd�=³_6^eln��dÚd'4pd}vrd�z �Ib)^�b)ced}l�d�^�wX_A=Qln��dÚ�F^�_[{ndS�}lnmtvrd
ln^�b)z�w¦=³_6^ncub)lnmp_6zM9

¡�mtz�b5484^74s
C¨d C¨_6q?4x�~4Ôm^]rd-l�_B�Fd�vrd�4p_6� z�d'C �6�d`©�6��^�dS`6mxwºln^�b)lnmp_6z w|�n��d}ced±s�=³_6^�d'¢Fb)cX�64pd
d�¢Dl�d�z��Tmtz�`-wn_6cedKmp�Fd[b6w��F^�dSwnd�z4l�dS�ík@7!¡Fq�b=mtz�EG¡WK��6fAI'b)z��Úln^�7el�_-kId�lnl�d�^�qFz��Fd}^}wyl�b)z��eln��d
�6�Q`©�6� ^�dS`6mxwºln^�b)lnmp_6z��F^}_6k64xd�c�C���d}zuln��dh�6� _6k({ndS�}l�mxw��8d�=³_6^|c�b)k?4xd�9BJ¨�Fmpw¨�F^�_6k?4xd�c�b)^nmpwndSw
=³_6^�d'¢Fb)cX�64pd�mÔzèc�b)cXce_a`6^�b)�F�8mxd��F^�_D�Sd%wnwºmÔz�`*9

� � ����!X��� ����0
��* ��!K���
Ä���'��§©¯í¢º�K¢º¯±�[¡r¬�¢y¯r���K����²(��£¦§'�S¼�¢º¯±��¾ö°a���±�[«r£¦��®[£¦�[«±°X¼p�)£&¢º¯r�n��£&°r£©�)�n¢©�����% �¯r�n �°e�)¡r�í§¥¢©����«;ã
 ��%¢©��¡r®í�a��§©��«±§©§¥���)¡r§n½�Ä����% �§©�
'��§©¯Ú¢y�X¢º¯±�[¡r¬
¢º¯r�=�Q����²T��£©§¨�%¼,¢º¯r� µ �)²(�%¢©¤6��§�®)£©�)«r°Ú�S¢ ¶ � µ'¶	�
�)¡r����§©°T���n���S » »À�
r£¦���r��£¥����Þ��n¤[��£¦¡r��Àe�)¡r� ¸ À±£O�»  øT�n » ���£n½��a�)�Q��¤)��£¥ÀX��¡)¢y��£©��§¥¢¦��¡r®=�a��§©��«r§¦§¥���)¡r§&'�»¢º¯
´ ��¬%��÷�£©�)�aÀèÂ@��«±£©£©��¡)¢¦ »Àh��¡)¤6�»¢º���í°r£©�%¼p��§¦§©�)£���¡e�)«r£�®)£©�)«r°-�%¢ ¶ � µ�¶	� Ã,�)¡r�eï&��£©�)£©� ´ ���a���[¡;���S �§¦�
��¡�4«r��¡r�����=�[«r£.��[£¦¬r½

¹ ¯r�)¡r¬6§,�)£©�¨�S �§¦�h�r«±��¢y���=Ï6Ö�Ï)ÌSÕ ��� �pÏ6Ð%Ñ�ÌSÒpÐ ! Ï6þ�ÒxÐ[Õ ���4ý�×nÑ�Ï;Ù�� 	FÌSÍ±ÊöÏ������ ! ����Â ¸ �%ã
¢y¯r��£¥��¡r� ð �����)£©�X�)¡r���&¤[��§ ¹ £©�)«r§©§¦�n¢|Ã�¼x�[£&°r£©��¤6���a��¡±®�«±§�'�»¢y¯X§©�)�Q���%¼�¢y¯r���r�%¢º�=°r£©��§¦��¡[¢y���-¯r��£©�S½
¹ ¯r�)¡r¬6§&¢º�-Þ�£ ´ ���y¯r�n  µ ��À[�)¡ëÂ ¸ �)¡r¡r��§��&�[§¦°a�»¢º�% tÃ,�)¡r��Þ�£ �)���[¡aã!�)�[��ª6«r��§¨÷��[«r�±�n¢=Â#"�� ¹ ���K�[¡r�
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�&�[§¦°a�»¢º�% tÃ¨¼p�)£�°r£©�|¤;���;��¡r®e«r§��r�S¢y�-�[¡±�Ú¼p�)£�¼p£©«;�»¢©¼p«;  �;��§©��«r§¦§¥���)¡r§|½ 
���¡r�% » »ÀÚ¢º¯r�)¡r¬6§�¢º�XÞ&£©§�Þ&��¤6���
Þ&���[¡��)¡r� ¸ �[«r£O¢ ¸ «a¢©¢¦��¡r®�¼p�)£�§©¬6«a » ��r�%¢º�a½

¹ ¯a��§ ��)£©¬���[§&§©«r°±°(�)£¥¢y���Q��¡X°±�[£O¢�²)ÀX�Q®)£©�)¡[¢ ¼p£©�)�áÇ�Ò � ÒÔÑ�Õ � ��� 	�ÒÔÊ�ÙèÏ6Ö4Ñ���Í±Ì�ÊöÍ±ÌSÕaÑ�ÒxÍDÖ�)¡r�e²)ÀX¢y¯r��¾.«r£©�)°T���[¡�÷��[§O��� µ ��§¦���[£¦�º¯ � �n¢©���)¡��	�
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