
SNO-STR-97-035

����� ���	� ��
��������
������������

�����! #"%$'&)(+*-,/.10324$65!798:*-"�;<$="�*>5?0A@�BC24,EDGFH �8�*>IJF-�=KL*-5-0NM�,+FO7QP�$=.4RS*>5!T
U�.A,WV�*-5X�!,WDZYQ�=[]\^*?.A.A�_Y`(WV6$=.A,/$

a FbDG�=;C*>5dcfeN0�c>g�gh

i jk�l�mAn�o)p)q1l�rsn�k

tvufw3xfyfz�x|{H}~w�{O�f��uf��}#�f{>�syf��ws�b�N��}��{�xfz~{��-���fw3���s{O��xf��wZ��w3�fwZ}��Zz���x-����{O��{O�f��ufwv�-���L��z~���H�HwZz}~�>}~��ws�:�
���1��}C�f{O�_�?uf{��Cw��HwszZ�|������}~wszs ¡}�¢£y?���fwZ¤���{���u?w^{Hx6wZz��G����{H�J{O���ufw^}¥�-}¥��wZ�¦�f{Hz���}����1���?ws}��Zz���x?����{H��{O�
��u?w1��z����H�HwszN}~�§��wZ�� ¡}<x6wZz~�E{Hz~�J�O�?�swO�N¨Q��wZ��{^�?ws}��Zz���©f���f�^��ufw��Eyf���?x6wZz~�E{H���O�f�ZwC�1�����?�f{O�%©|w1x6{O}�}���©f��w
yf�b�����=��u?w]}¥�>}~��wZ����}v���?}~�ª�G����wZ���O�f��z�y?�f�f���?��y?�f�fwsz~�Hz�{Oyf�f���

tvufw��f{-�Zyf��ws�b�£��}^�f�«�>���fwZ�¬���b��{��u?z�wsw�©®�G}�����x®�Gz~��}Z��w_�O�ªu¬�1����ud��uf���HufwZz���w��Hws�A{G�C�fw��ª�O���`��uf�O�
��u?w�x?z�ws�Zws�f���f��xf��wZ�swZ}s�StvufwS¯®z~}~�]x®�Oz¥��°/�-wZ�Z����{H�d±H²�����}£���Hws�fwZz��O�`{!�Owsz¥�-��wZ�³���b��ws�?�fws���E{Hz£�O�b�H{O�fw
���b��wsz�wZ}~��ws�´������u?wµ©®�G}����]�s{O�f�swZx?��y®�G�N�fwZ}����H�)�O�f���s{Hz~w]�Ews�G��y?z�ws}�{O����ufwµ��z����O�HwszZ��tvufw�}~ws�Z{H�f�´x®�Gz~�_�
�-wZ�Z����{H�f}�¶X·�¸?�¹��}���}~wZ��{G�A�fwZ���O����ws�:©6{H�Oz��-·�©b�§·�©6{H�Oz��:�fws}~�sz~��x?����{H�f}��O�f�?z�ws}~}�wZ�´��{���uf{H}~w����b��wsz�wZ}~��ws�
���º��ufw��Eyf���3�s{H��xf��ws��ws�b���O�f�»����xf��ws��ws�b�ª�G����{H�d{O�1��z~���H�HwZz��Ew_�X��yfz~ws}s�½¼�w��ª�O����}��O©6{Oy?�S��ufw:�O�f�O��{H�
�fwZ}����O������ufwS���f�����¾�O����¿_�X����{O���G�f�d}~wZ�¥·Àyfx¬{O�<��ufwS�f���H�����O�`wZ�f���#�O�f�d��EwZ�Áxfz�wZ���������f�Oz~��x|wsz¥�E{Hz����O�f�Zw
��w_�O}~yfz�wZ��wZ�§��}��_�G�Â©6wJ�E{Oyf�f�º���Ã��ufwZ}�w�}~ws�Z����{H�?}s�´tvufw����O}~��x®�Oz¥����}��Ä}�w��S{O���Ox?x6wZ�f�f���Zws}��1u?���ªu
�s{O��xfz~��}~w´�ºz�w��Ewsz~ws�f�Zw´�E{HzJ��u?{H}�w´�?wsws�?���f�º��{ÂÅ>�?{!����u?w´©f���¥·À©b�b·À©f�«�J�?wZ�ª�G����}´°W��ws��{Hz~�»©f�«����Ox��
z�wZ�H��}¥��wZzv����}¥�_�fw����G�Æ²Ç�

ÈCws�s�Oyf}~w]{G�#��ufw�uf��wsz��Oz��ªuf���_�O�6�®�G��yfz�w�{G�#��uf��}C{Hz��b�G�f��¿s�G����{H���b�Cw^uf���Ow]�G����ws��x?��wZ���{S���OÅOw�ws�O�ªu
}�wZ�Z����{H��}�ws�«�¾·À�Z{H�b�ª�O���fws��Éf��ufw]�f{-�Zyf��ws�b���fwswZ�´�f{O��©|w]z~w_�O�:�Ez�{H�b�1��{�©®�O�ªÅ¹�vÊ®{Hzv��u®�G��z�ws�O}�{H�=�|}~{H��w
���-�E{Hz����G����{H���J�_��©|wJz~wsx|w_�G��ws�Â���d}�w��Hwsz��O�C}~ws������{O�f}ÌËÍ�1uf���ªu½�O�Z�s{Hy?�§��}�}�{O��w��1u®�G���E{Oz]��ufwJ�f{>�sy>·
��ws�b�_ ¡}1��ws�?�O��u��

Î



Ï n�kl`Ð^klAÑ

Ò ÓsÔ|Õ�Ö!×�ØNÙ#ÚOÕ!ÛE×|Ô Ò

Ü ÝSÞ|ß§Ö!Þ�ÛWßbà á
±-� Î ¨â�®�G��{H���-y?�������f� ã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ä
±-�å± ¼����H�«�ª�O�¹t#z����H�Hwsz1æ�{H�O����ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã Î�ç
±-�è¶ tvufw£tNz~���H�Owsz�é3�>�s��w�ã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã Î ±

ê ë�ì®Ù#í|î6Õ_ß>Ö!ïA×¹ìfÖXØñðCÖXÛWí¹í¹ß§Ö�ò�Ù#ó Òbô

ô õ4×¹Õ�î#ß§Ö!ïA×¹ìfÖXØ9ð3ÖGÛEí¹í¹ß>Ö�ò�ÙNóºö Ò?÷

á ò�ø)Ýúù�ìfÚXû�üNýEì®Ô#ßÄðCÖXÛWí¹í¹ß§ÖJþ:ì®Ô#ØNýWÛ+Ôí Ò>ÿ

� �µÖXì-Õ�ß)ðCÖXÛEí|í¹ß§Ö��µìfÖXØ Ü��
� � Î �����Àt Î�çHç ¨â�®�G��{H���-yf� ã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ±H±
� �å± �����Àt�± ç ¨��®�O��{H���-yf� ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ± �
� �è¶ ��y?�À���Gz��-·���{>{HÅ§���f�St#yf©|wµ�����Àt��-yf��ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ±O¸
� �
	 �A�fwsz~�O�:�-yf��} ã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ¶ ç
� �� tNwZ}~�âéC{H��x®�Oz��G��{Hz ã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ¶b±
� � � �â��ufwZz��À�?xfy?��} ã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ¶b±

÷ õ4ì®öZÕ�ß§Ö�ðCÖXÛEí¹í|ß§Ö��µìfÖXØ�����Ôì®ýW×¹í ê¹Ü
ä-� Î ¨â�®�G��{H��¼�wZ}����O�Ãã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ¶H¶
ä-�å± ¼����H�«�ª�O�|¼�wZ}����O� ã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ¶ �

� õ4ì®öZÕ�ß§Ö�ðCÖXÛEí¹í|ß§Ö��µìfÖXØ��?ë�ÛWí|Û Õ�ì®ý ê6÷
� � Î ¢£��{H©®�O�6tNz~���H�Owsz1¢^ws�fwZz��G����{H� ã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ¶H¸
� �å± tNz~���H�OwszC�À�>x|ws} ã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	§±
� �è¶ éC{Hyf�b��wZz�}�ã]ãµã]ã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	§±
� �
	 éCu®�O�f�?ws��tv�������?���O�f�Ä����ufwsz�é��G����©?z��G����{H�f} ã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	 �
� �� ��ws��{Hz¥� ã]ãµã]ã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	§ä
� � � Ê¹�O�f{Hy?�´ãµã]ãµã]ã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	 �

±



� �åä tNz~���H�Owsz�tvufz~ws}~uf{H���?} ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	 �
� � � �Az�z�{Oz1�O�f�Ä�>�ª�G��yf}�Ê`�¾�G�H}Lã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	b¸

ÿ ��Ù���Û+ýWÛWì?Ö��»ð3ÖGÛEí¹í¹ß>Ö�ù�×¹ìfÖXØ#ö ô6ÿ
¸?� Î ¨â�®�G��{H��éCz��G��w£�À�b��wZz~�W�O�Zw�é��Oz~� ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	b¸
¸?�å± Ê`��©|wszv�^x-�����Z}�¼�z����Owsz~}1�O�f����wZ�sws�«�HwZz�} ã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � ç
¸?�è¶ tNz~���H�Owszv�1���������À�JÈC{b�Oz~� ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � Î
¸?�
	 ¨â�®�G��{H����ws�O}�y?z�ws��ws�b�âÈC{b�Oz~� ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �H±

� ��õ ÝJòQò�î#Û��+Õ �Jß>í|ÛWöZÕ�ß§Ö�ùSÛEÕ!ö á¹ê

ù õ ð!�!�?ë õ4ß-ód×|Ö"�'ùSÛ Õ�õ ì?üNüNÛ+Ôí áfô

� õ4ìfüNüNÛWÔ#íº×#�$��ð!�%�Jß>í|ÛWöZÕ�ß§Ö�ùSÛEÕ!ö�Õ_×ºøÄþ:Ósð�Ü��Ãë�ß>ýWì&�ö á#�

ë ù�ì®Ú!û�ü`ýEì®Ôß('�Ù#óÃüAß§Ö)�µ×|Ô+*`í|ÙÖXì-Õ!ÛW×|Ô á6÷

, ò�ßbÕ_Õ�Û+ÔíÃì®Ô#ØQð�Ù#ÔNÛWÔíºùSÛEì®ö-��ÙÖ!Ö!ß-Ô|Õ!öS×6ÔLÕ�î#ß.��ð/� á#�
�v� Î éCz��G��w]ÈC�¾�O}�éCy?z�z�wZ�b�0�:��z�z~{Hz ã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � �
�v�Æ± ��y?��xfy-��t#yf�f���f� ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �Hç

1 ò32 , �µÓ4��5 ���76 ð3ÖGÛEí¹í¹ß>Ö ��Ò

8 ��Ô#ìfýW×¹í9�µÖ!ì?Õ�ßÄÓsÔ6Õ_ß>Ö���ìfÚHß:�µìfÖXØQð�îÖ!ß-ösî#×|ýWØ9ò�×�ÚXû¹ßbÕ �¹Ü

þ õ ð!�!�?ë;�ß§í|Û+öZÕ_ß>Ö 5<Û+öZÕ �¹ê
�µ� Î év�^��t7�v�^æ<�1ws�H��}~��wsz ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � ¶
�µ�å± ���=���À¨âæ<�1ws�H��}~��wZzÁã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � �
�µ�è¶ ¼�¨�é é���t>�1ws�H��}~��wZzã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �?�
�µ�
	 �f�^Ê`t ¢^t@�1ws�H��}~��wszQã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � ä
�µ��BADCñ�Ì¼E�1ws�H��}~��wsz�ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � ä
�µ� � �`t1¼$�%æF�1ws�H��}~��wsz ã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � ä
�µ�åä ¨�¼^¼$�%æF�1ws�O��}~��wszúã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � ä
�µ� � t7���G�<���0�´�^�H��wZ�H��}¥��wZz ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �?�
�µ�è¸IAJ�´��KL�1ws�H��}~��wsz ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �?�

¶



�µ� Î�ç �féC¨�æ��M�1ws�O��}~��wsz ã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �?�
�µ� ÎHÎ ÈNCO� ¨�¼^¼ �^��t@��wZ�H��}¥��wZz9ã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �?�
�µ� Î ±^È�ÈC¨4z~ws�H��}~��wZz ã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �?�
�µ� Î ¶]¢£t æ#�£éPKQ�1ws�O��}~��wsz�ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �?�
�µ� Î 	R��¨^�SK ãµã]ãµã]ã]ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � ¸
�µ� Î ��T��Ìæ��Ì�GT AJ���]¢E��wZ�H��}¥��wsz ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ä ç
�µ� Î"� ¢R�Ä��KQ�1ws�H��}~��wsz»ãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ä Î
�µ� Î ä£�£év¢£t@��wZ�H��}¥��wszLãµã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ä Î
�µ� Î"� éU� ç æ#�7CO�=�>�1ws�H��}~��wsz ã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ä Î
�µ� Î ¸]éU� ç ��AJA=�=�>�1ws�H��}~��wZz£ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ä Î
�µ�å± ç é Î�ç æ#�7CO�=�>�1ws�H��}~��wsz ã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ä Î
�µ�å± Î é Î�ç ��AJA=�=�>�1ws�H��}~��wZz£ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã äH±

Ó 8 ßbÕ_Õ!ÛWÔídÕ!îß¬ò�ÚGîß>óÃì?Õ!ÛWÚbö ÷fê

V r_ÑNl n�W>XÍrZY�p)m%Ð�Ñ

Î ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O�N��ufw^��ufw£wZ�§����z~w��-��� ��z����O�Hwsz1�§�-}¥��wZ��� ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ä
± ¼��¾�O�Oz��O� {O�#��ufw£w\[=wZ�Z��}�{O�`�O�®�O��{H�Sxfyf��}�w£}�uf�Ox6w£{H����z~���H�Owsz�w\]��Z��wZ�f�Z�O�#ã]ã]ãµã]ãµã]ã Î�ç
¶ ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O��¼^�Gyf�Hub��wZz�©|{b�Oz��:t#z����O�HwszUAN�G��u=�6ã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã Î 	
	 ¼^�Oyf�Hub��wsz�©|{b�Oz~��¨â�®�O��{H���-yf�¦éC��z��Zyf����}s��ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã Î ä
� ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O���:{O��ufwZz�©|{b�Oz~�:��z����O�Hwsz�}~yf�:�úãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã Î ¸
� ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O�AéCz��G��w£t#z����H�Hwsz�é��Gz���Ê¹y?�f�Z����{H�®�G�����À�O�ºã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ±H±
ä ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O�������Àt Î�çOç ��z����O�Hwszv}~yf��� ã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ±?�
� ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O�������Àt�± ç ��z~���H�Owszv}�y?���»ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ±O¸
¸ ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O�`{O�fw£{O�N��ufw^�<�?�0�ú��z����H�HwZz�}�yf��}s�-ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ¶b±
Î�ç ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O�����O}~��wsz�tNz~���H�HwZz�é��Oz���_G¨â�®�G��{H�f� ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ¶&�
ÎHÎ ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O�����O}~��wsz�tNz~���H�HwZz�é��Oz���_O¼����H�«�ª�O�+�?ã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã ¶H¸
Î ± ¼��¾�O�Oz��O�	{G�1�s{H���f�s���fws�f�Zws}µ©6w��À�CwZws�»�f�`[6wsz~ws�b����z����O�Hwsz£�À�>x6wZ}S�O�f�Ã��ufw���G���ªuf���f�Ä{G�

��ufw^��z����O�HwszC�3{Hz~��� ã£ã]ãµã]ãµã]ã]ãµã]ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	§±
Î ¶ ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O�N��ufwµ¢^A<����������f��}~�>}¥��ws�:� ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	a�
Î 	 tv�������f���O�f�:�¾�G���ªuf���f�S{G�A¢^t �Ì¼4�1����uÄ�&b£��é�æ��£��ã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã 	 �

	



Î � ��wZxfz�wZ}�wZ�§���G����{H�:{O�`©?����}v������t�éU_O¼ ��ws��{Hz¥�H�^ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � �
Î"� ¼��¾�O�Oz��O� {O�N�¾�O©|ws�������f��{O�N©®�O�ªÅ§xf���O�fw£��wZ}~��x|{H���§��}s� ã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã � �
Î ä ÈC��{>�ªÅJ�?�¾�O�Hz��O� {O�`{O�fw£{O�N��ufw^�<�?�0�ú��z����H�HwZz�}�yf��}s�-ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �Hç
Î"� ¼��¾�O�Oz��O� {O�#¯®�®�O����yf�f���f��z�ws}~��}¥��{Hz~}s��ãµã]ã£ãµã]ã]ãµã]ãµã]ã]ãµã]ã£ãµã]ãµã]ã]ãµã]ãµã]ã �?Î

�



c dfe�Ð^mDe:rsÐ�g

tvufw)�-��� ��z~���H�HwZzS}~�>}~��ws� ��}�xfz����J�Gz����«�Ãz~ws}~x6{H�?}���©?��w��E{Hz��?wZ��wZz������f���f�)�1uf���ªuLwZ�HwZ�b��}���'��u?w
�fw���ws����{Hz��Oz�w��3{Hz¥��u)}��_�>���?���O�f�´�1z~�������f����{J�ª�Gx6w]�E{Hz��O�f�O���>}���}s��tvu?w�©®�O}~�������fw_��{O�A��ufwµ��z����H�HwZz���}
�s{O�f�swZx?��y®�G�������Hwsz¥��}�����xf��wih���=�£xfz�wÇ·À�fw���wsz~�����fws���§yf��©|wsz<{O�jAJ��t^ è}%¯®z~w������Z{H���?�s���?ws�f�ZwO�b��ufwv�Ez~{H�b�
ws�?�¬wZ��wZ�Z��z~{H�f���s}^�Oz~wS}����H�®�O����ws�:��{�}����Ow��O�b�´�®�G���J��ufw��´���_�Äu®�_�OwO��tvu?w��f�G�ª���Oz~w��¾�X��wsz��s{H����wZ�Z��wZ�
©b���u?w]�f�G�ª���O�Zk§yf��}��«����{O��}~�>}~��ws���O�f�:©fyf�����v���b��{�wZ�Ows�b��}��1uf���ªu��Oz�w��1z~���~��ws����{S���Ox6wG�

�À���O�f�f�«����{H����{���uf��}3�Eyf�?�®�O��ws�b�ª�O�¹�Ew_�X��yfz~wO�-��ufwâ��z����O�Hwsz<u®�O�f�?��ws}C�fw_�Oz~�����O���|}¥�>}~��wZ��·/�1���fwâu®�Oz��>·
�C�Oz�w��Eyf�f������{O�f}s�JÊ¹{Oz]wml?�O��x?��wO��s�O����©fz��G����{H�){G�3��ufw�wZ��wZ�Z��z~{H�f���s}J°W}���{Hx|ws}]�O�f�¬x6wZ�fws}¥�ª�O��}ª²^z�w4k>y?��z�wZ}
�:¼�¨Gn�·À�Z{H�b��z~{H�����O©f��w�}�{Hyfz~�sw�{O��x?yf��}~ws}]{O�C�G�Oz~�¾�O©f��wS�fws���_�-}µ�O�f���1���-��uf}Z���O�f����u?w���z����O�Hwsz^}¥�-}¥��wZ�
xfz~{!�>���fws}�©|{O��uJ��ufwâxfyf��}~ws}v�G�f�J��u?w����b��wZz~�W�O�Zw���{���ufw��Ez�{H�b��wZ�f��ws��ws����z�{O�f���Z}3�E{Hz<��ufwZ}�w��s�O����©fz��G����{H�?}s�
�À�Â�O�?�f������{H���#��ufw���z~���H�HwZzµ��}µz~wsx|{H�f}~��©f��w��E{Hz]ws�f}~yfz����f�´}¥�-�?�ªufz�{H�?��¿_�X����{O�Â{O�1�O���%��ufwJ�O��{H©®�G�%��z����H�Hwsz
°poèwZ�Ows�b�^�§yf��©|wszZ Æ²1�s{Hy?�§��wsz~}��E{Hz��O������ufw��ªuf�O�f�fwZ��}â���:��ufw�}¥�>}~��wZ���|�E{Hz1ÅOwZwsxf���f�������O}¥��wsz��s��{-�ªÅ�E{Oz
��w_�O}~yfz�wZ��wZ�§��{O��������w�©|wZ�À�3wsws�LwZ�HwZ�b��}s���O�?�»�E{Hz����§��wsz¥�W�O�s���f�)��{���ufwÄ¢^A<�Â}~�>}~��ws� �E{Hz�ÅOwZwsxf���f�
�O©f}~{H��y-��w�������w��E{Oz1�O}~��z�{H�f{O�����_�O�6��ws�O}�yfz~ws��ws�b��}Z�

Ê`���Oyfz�w Î �fwZxf������}A��ufwvwZ�b����z~wv��z����H�HwZz�}~�>}~��ws�:�A¨â}���ufw�Ê`���Hy?z�wv���?�f���s�G��wZ}s�O��ufw1}~�>}~��ws� �O}%���1uf{H��w
�f�«�-���fws}N���b��{1�À�3{^�f��}¥�����?�Z�Nu®�O���Ows}4h`�O���O�®�O��{H�1�Ez�{H�b��wZ�f���1uf���ªu��ª�OÅGws}A¼£é<·��s{Hy?xf��wZ��}����H�®�O��}���f�«���¾�X��ws�
©b����ufw$AJ��tñxfyf��}�wZ}v�O�f�}~yf��}C��ufwZ� yfx��f�G�f�����f���H�����O�®©®�O�ªÅ�ws�f��1u?���ªu�fw���wZz������fwZ}C�1ufwZ��ufwsz��O�
wZ�Ows�b�^u®�G}â{>�s�sy?z�ws���G�f�Äu®�G�f�f��wZ}���ufwµ�1z~�������f��{O����z~���H�Owsz¥·�z�wZ�¾�G��ws�:�®�G�ª�Ä°W�Z��{>�ªÅ>}Z�6��z����O�Hwsz1�Ì¼�}s�|wZ���O�å²
��{���ws��{Hz~���G�f�Äyf�«�����J�G��ws�«����ufw��-��� �®�X�ª��}¥��z~w_�O�:�C¨���}�{�}�u?{!�1�Ä������ufwµÊ`���Oyfz�w£��}v��ufw]�W�G�Z�1��u®�X�
��u?w£��z����H�HwszC}~�>}~��ws�����b�H{O���HwZ}1�fw_�Oz~����w��HwZz~��©|{b�Oz���������ufwµ�?��� ws��wZ�Z��z�{H�f���s}4h

qsrDt�u�v?w<xRyizi{}|�~p�\�4�\�Zyi���}�<��x0�D� h<¨â}��u?wÄ�Ez�{H�b��wZ�f�ñ{O�£��ufw)wZ�b����z~w´}~�>}¥��ws�:����ufw�¼^Èâ ¡}��Oz~w
z~ws}�x|{H�f}~��©f��w��E{Ozµ��u?wJ���?�������O��}~yf� {O�v��z~���H�HwZz£xfyf��}~ws}����f�����¾�G��ws��©b�<AJ��t ¯fz����?�H}s�:tvufwsz~w��Oz~w
wZ���Hub�S�ªu®�G�f�fws��}S}�yf����ws�½{H�Âw_�G�ªu'¼^È����O�f�Â��ufwsz~w��Oz�w��Ox?xfz�{�l-�����G��wZ��� Î ± çOç ¼^Èâ ¡}S���º��u?w
wZ�§����z~w]}¥�>}~��wZ���

qsrDt�u�v?w$���}~�|��\�4�\�Zyi���}�����)�D� hGtvu?w���{G��ufwZz�©|{b�Oz��?}��Oz~wCz�wZ}�x|{H�f}~��©f��w3�E{HzN}�yf�������f����ufwv�O�f�O��{H�
}~yf��}��Ez�{H��x®�O��z�}�{O�<¼^Èâ ¡}�°E��ufw��À�3{�¼^Èâ ¡}â{H�Ä��ufw���{Hx´{O�A��ufw!�ÄÈâ ¡}^�Oz~w�}�y?����ws�Ä��{H�Hw���ufwZz
�O�?����ufw3�À�C{^¼^È� è}�{O����ufw3©6{G����{O� �Gz�wC}~yf����wZ����{H�OwZ��u?wszs�Oz�ws}~yf�������f�����]�À�C{^}~wsx®�Oz��G��wC}����O�®�O��}
��w_�_�>���f�Sws�O�ªu´ÊD�<év²Ç�®tvufwsz~w��Oz~w£�Oxfxfz~{�l?���J�X��ws�«��¶ çOç �ÄÈâ ¡}�������ufw^�Eyf���=}~�>}~��ws�:�

qO�����@��y���������yi�j�����P��� h¹tvufw�©f�O�ªÅ§xf�¾�O�?ws}â�s�Oz�z¥����ufw��O�®�O��{H�S��z~���H�HwZz1}����O�®�O��}v�Ez~{H�¦w_�O�ªu��ÄÈ

�



Σ

H
I

L
O

M
E

D

Σ

H
I

L
O

M
E

D

Σ

H
I

L
O

M
E

D

Σ

H
I

L
O

M
E

D

Σ

H
I

L
O

M
E

D

Σ

H
I

L
O

M
E

D

Σ

H
I

L
O

M
E

D

O
U

T
W

A
R

D
-L

O
O

K
IN

G
PM

T
 T

R
IG

G
E

R
 S

IG
N

A
L

S
FR

O
M

 S
L

O
T

 1
6 

O
F 

A
N

 O
W

L
C

O
N

FI
G

U
R

E
D

 B
A

C
K

PL
A

N
E

Σ ΣΣΣ
N

H
20

N
H

10
0

E
SH

I
E

SL
O

D
B

Σ ΣΣΣ
N

H
20

N
H

10
0

E
SH

I
E

SL
O

D
B

Σ ΣΣΣ
N

H
20

N
H

10
0

E
SH

I
E

SL
O

D
B

Σ ΣΣΣ
N

H
20

N
H

10
0

E
SH

I
E

SL
O

D
B

G
PS

SU
R

FB
O

A
R

D

U
G

B
O

A
R

D

A
N

A
L

O
G

 M
E

A
SU

R
E

M
E

N
T

B
O

A
R

D

M
T

C
/A

M
T

C
/A

M
T

C
/A

M
T

C
/A

M
T

C
/A

M
T

C
/A

M
T

C
/A

Σ
Σ

Σ
Σ

16
 M

B
 T

R
IG

G
E

R
 S

IG
N

A
L

S

Σ
Σ

Σ
Σ

Σ
Σ

Σ
Σ

SN
O

 C
R

A
T

E
 

B
A

C
K

PL
A

N
E

Σ
Σ

Σ
Σ

IN
T

E
R

FA
C

E
PM

T

C
A

R
D

16
 C

A
R

D
S 

PE
R

 C
R

A
T

E

16
 C

A
R

D
S 

PE
R

 C
R

A
T

E

32
 C

H
A

N
N

E
L

S
PE

R
 C

A
R

D
(8

 P
E

R
 D

B
)

PM
T

C
R

A
T

E
 T

R
IG

G
E

R
 C

A
R

D

20
 C

R
A

T
E

S

O
W

L
E

H
I

O
W

L
E

L
O

O
W

L
N

E
SU

M
H

I

E
SU

M
L

O

N
H

IT
10

0H
I

N
H

IT
10

0M
E

D

N
H

IT
10

0L
O

N
H

IT
20

N
H

IT
20

L
B

O
W

L
E

H
I

O
W

L
E

L
O

O
W

L
N

E
SU

M
H

I

E
SU

M
L

O

N
H

IT
10

0

N
H

IT
20

20
 C

R
A

T
E

S

20
 C

R
A

T
E

S

20
 C

R
A

T
E

S

20
 C

R
A

T
E

S

20
 C

R
A

T
E

S

20
 C

R
A

T
E

S

20
 C

R
A

T
E

S

E
SH

I 
T

O
P

E
SL

O
 T

O
P

N
H

10
0 

T
O

P

N
H

20
 T

O
P

N
H

20
 B

O
T

N
H

10
0 

B
O

T

E
SL

O
 B

O
T

E
SH

I 
B

O
T

O
W

L
N

O
W

L
E

L
O

O
W

L
E

H
I }

Σ

IN
D

E
PE

N
D

E
N

T
20

, 4
0,

 O
R

 6
0 

ns

D
E

L
A

Y
 O

F 
E

A
C

H
M

O
T

H
E

R
B

O
A

R
D

M
T

C
/D

Σ Σ

M
O

T
H

E
R

B
O

A
R

D

FE
C

32
8 

C
H

A
N

N
E

L
 S

U
M

10
,0

00
 C

H
A

N
N

E
L

S

A
N

A
L

O
G

 T
R

IG
G

E
R

 S
Y

ST
E

M
D

IG
IT

A
L

 T
R

IG
G

E
R

 S
Y

ST
E

M
10

,0
00

:1
 F

A
ST

 S
U

M
M

IN
G

FA
ST

 E
C

L
 L

O
G

IC

T
H

R
E

SH
O

L
D

 C
R

O
SS

IN
G

SN
O

 T
R

IG
G

E
R

SY
ST

E
M

T
IM

E
B

U
S 

- 
G

T
R

IG
,P

E
D

,S
Y

N
C

L
R

,S
Y

N
C

L
R

24

8
N

C
D

E
X

T
 T

R
IG

10
 M

H
z

SY
N

C
PO

N
G

PI
N

G

PE
A

K
IN

T
D

IF
F

C
L

O
C

K

10
0 

M
H

z
T

U
B

SY
N

C

10
 M

H
z

PI
N

G SY
N

C
/P

O
N

G

10
 M

H
z

O
PT

IC
A

L
 F

IB
E

R

(3
.8

 k
m

)

�  ¢¡
£¤¥
¦§
¨©«ª¬
®  ¢¯
¡ ¤¯
°ª
± ²
³ ¥²
³ ¥
¥ ´² 
¤¥
µ ¶
· ² ¤
  ¡¡
¥ ¤
µ�¸¹²
¥ °

ä



{H����{���u?w��Zz��G��w�·��1���fw�}�yf�:�`�G�f�Ã�G��}�{:�_�Gz�z���ws}^��u?w���z����O�Hwsz^���������f���s{O�§��z�{H�A}~���H�f�O��}£����ÅOwS��u?w
�H��{H©®�O�3��z����H�HwZz:°W�s{O����wZ�Z�����HwZ���ÂÅ§�f{��1�Q�G}ºoètv�»�¼�%È��â�6 C}~���H�®�G��}ª²µ��{dws�O�ªuÍ{O����ufw�Ê®z�{H�b� �A�f�
é��Oz~�f}s�%tvufwZz�wµ�Oz�w£z~{Hyf�Huf�«��± ç {O�#��u?ws}�w]�����ufw^�Eyf���=}~�>}~��ws�:�|{O�fw£x6wZzvws��wZ�Z��z�{H�f���s}1�sz��G��wG�

qQuD��yi~½�¼¾��\¿�{"{��\��u=yi���.��u�¾JuÀ� h#�<�G�ªu¬éCt�é4}~yf��}âyfx)�G������ufw��O�®�O��{H��}����O�®�O��}����Ä���Zz��G��wO���G�f�
�fz~���Ows}^��ufwZ�	{H����{��C�Oz�����ufwS�Zws�b��z��O�%}�yf�:�S���]�O��}�{:�O�Z��}]�O}£��z�ws�Zws�«�Hwszµ�O�f���W�O�f{Oy?�^�E{Hz���u?w
tv�»�¼�%È��â�:}~���H�®�G��}s�%æ���ÅOw���u?wµÈÁA1 ¡}s�®��ufwsz~wµ�Gz�w£z�{Hy?�Huf����± ç éCt�éâ è}�������ufw^�Eyf����}¥�>}~��wZ���

qs��y}�\~p�\�º¾��m¿�{"{��\�!u=yi���\Â�Ã���yi�Ä�Å{����Æ¾JuÀÂ�ÃÁ� h®tvufw��:t�éU_G¨ ���OÅOwZ}���ufw£}�yf��}��Ez~{H� ws�O�ªu)éCt�é
�O�?�Â}�yf��}���ufwZ� �1�«��u½�O���<��ufw�{O��u?wsz�}Z�<�O�f�Â��ufwZ�½�fwZ��wsz������?ws}��1ufw���ufwZzS��u®�G��}�yf� ��}����Oz��Hw
wZ�f{Hyf�Hu^��{vw\l-�swZws�µ��ufwA�sy?z�z�wZ�b������}�wZ�#�����Àt¬��ufz~ws}�u?{H�����#tvufwA�Eyf���G}¥�-}¥��wZ�4u®�O}�}�w��HwZ�/��t�éU_G¨µ è}Z�

qs��y}�\~p�\�)¾��m¿�{"{��\� u=yi�Å�\Â�x$¿�{i¿�~Çyi�J���Æ¾JuÀÂ�xP� h¹tvufw!��t�éU_O¼³u®�G�f�f��wZ}��O������ufwµ�f���H�«�ª�O����{H�H���£�E{Oz
��ufw���z~���H�HwZz�}~�>}¥��ws�:�§���f�Z��yf�?���f�â��ufwvz�wZ�s{Hz~�f���?�]{G�|��z����H�Hwsz`���?�E{Hz~�J�X����{O������ÅOw��O��{H©®�G�-��z~���H�Owsz`�Ì¼��
��ufw^������w�{O�`�O�:wZ�Ows�b�_�|�O�f����u?w£�W�G�f{Hy?�1{O�`�O����tv�»�¼�%È�����}����H�®�O��}s�

qÈ¾��\¿�{"{��\�-ÉÊ~�¿��Ë¿�~�Ì/���Zyi�Å�º�Z¾GÉ3�D� h�AAz~{!�>���fws}���ufw����O}~��wszC�Z��{>�ªÅ��E{Oz3��u?wâ��z~���H�HwZz3}¥�>}~��wZ���f�O}C�3ws���
�O}1���O�b�y?������������ws}C�O�f�:�f�¾�O�O�f{H}~�����Z}C��u®�X�����b��wsz¥�W�O�sw���{���ufwR��t�éU_O¼��

qO�#z���Í4�\�Zyi�Å�\ÂNÉJÎ7�\�Zyi��� h�tvufwZ}�w��Oz�wS©|{b�Oz~�f}��1uf���ªu¬xfz~{!�>���fw���ufwS¯®©|wsz£{Hx-���������b��wZz~�W�O�Zws}^��{���u?w
¢�A<�Ä}~�>}~��ws�:�����f�Z��yf�f���f����ufwS��{O�H���]yf}�wZ�)��{�x|wsz~�E{Oz�����ws�O}�yfz~ws��ws�b��}^{G�<��ufw�}~yfz~�W�O�Zw���{�yf�>·
�fwZz��Hz~{Hyf�f�:�fwZ�¾�_��{O�#��ufwµ¢�A<��}~���H�f�O��}Z�

qMÃ���yi�Ä�Å{R�:�Åy}�\zS�Ï�\Ð-�\��~Ñ�0�Zyi�����ÒÃ0�)�D� h>tvuf��}3©6{H�Oz���xfz�{��>���fwZ}��f���O�H�f{H}¥�����s}3�O©6{Oy?�3��ufw^�O�f�O��{H�
}~yf��}µ°E�fwsz~���G�G���«�HwG�fx6ws�OÅ¹�®���b��wZ�Hz��G� ²<�1uf���ªuÄ�Gz�w£�f���O������¿swZ���O�f�:x®�O}~}�ws�����b��{S��ufw£�®�G�ª�S}¥��z�ws�O�:�

qQÎN�J��Ó7�����\¿�Ôi�\� hv¨ �Z{H����wsz~�s���O���«�©fyf���������f}¥��z~yf��wZ�b�â�1uf���ªu)xfz�{��>���fwZ}£�J�s��{-�ªÅ:�O�?�)}~�>�f�ªufz~{G·
�f��¿_�G����{H��x?yf��}~ws}v�Ez�{H� ��ufwµ¢^��{H©f�O�3A#{H}��«����{O�f���f���-�G��wZ�����«��wZ}s�

ÕPÖ�× ØÚÙ0Û=ÜpÝJÞàß�á$âÈâäã»Ù0Þ
tvufw��ªuf{H���sw�{O���O���O�®�G��{H�^��z~���H�Owsz��E{HzA��u?w1�Ez~{H�b�CwZ�f�Juf�O}%}�wZ�Owsz��O���O�-�O�G�§���O�HwZ}s��tvufw1¯®z~}~�3��}%}�x|wswZ�>Ë
�E{Hz%��ufw��?��� ��z����O�HwszA��u?w�������w1�Ez�{O� ��yf©|w0å�¯®z����f��° �E{HzC�£��ufz~ws}~uf{H���J}�wZ���G�Uå���yf©|ws}�²%��{µ��u?w�������w
��u?wµ�Z{Hz�z~ws}�x|{H�f�?���f���H��{H©f�O����z~���H�HwZzv��}��Hws�?wsz��X��ws�Ä�O�f��z�wZ��yfz��?ws�´©®�G�ªÅ���{���ufw]�Ez~{H�b�âwZ�f�Ä��}�z~{Hyf�Hu?���
±æ	 ç �f}Z�|��������w���u®�G����}v�f{H�����®�G��ws��©b����ufw]�_�G©f��w£��wZ�f�O��uf}1©6w��À�CwZws�Ä��ufw]�Ez~{H�b��ws�f�:�sz��G��wZ}â�O�?����u?w

�



�swZ�b��z��G�`��z~���H�HwZz�wZ��wZ�Z��z~{H�f���s}s�]�>ws�s{O�f����O���O�f�O��{H��}~�>}~��ws�	��}â�®�X��yfz��O���«�:�O}~�>�f�ªufz~{H�f{Hy?}s�#�O����{��1���f���
��z~���H�Owsz^��{�{-�Z�syfz��O}�}~{-{H�Ã�O}µ��ufw�å���uÃ��yf©|w�u®�G}µ¯®z~ws�Ã�1�«��uÃ¿Zwsz~{´}~�>}~��ws� �fw_�O�¬������wG���À�Ã��wZz���}
{O����ufw��§yf��©6wZzâ{O�A�Z{H��x6{H�?ws�b��}^�G�f�Ä�Z{H�f�fwZ�Z����{H�f}��?wsws�?ws���=�O�)�O�®�G��{H��}~�>}~��ws� ��}��O��}~{��W�Oz�}�����xf��wsz
��uf�O�´����}��?���H�«�ª�O���Z{Hyf�b��wZz�x®�Gz~�_�âÊ®{Hz1w\l?�O��xf��wG�|��ufw����?�E{Hz����G����{H���fwZ}��Zz���©?���f�u?{!� ���O�b�:{O����ufw/� Î ±
�ªu®�O�?�fws��}����'���sz��G��w�u®�_�OwÄ©|wsws�'uf�����s�O�»©6w:�_�Oz~z���ws�½{H�'�¬}~���f�H��w��_�O©?��w��Ez�{H� ��ufw��sz��G��w���{���u?w
�swZ�b��z��G�<}~yf�������f���f{>�fwO��tvufw�z�wZ�fyf�Zws�Ã�§yf��©6wZzµ�G�f�d}~����xf�����s�«�À��{G�C�Z{H��x|{H�fwZ�b��}µ�O��}~{���w_�G�f}^��{:�
��yf�ªu:��{��3wsz1�s{O}~��x6wZz1�ªu®�O�f�fwZ�/�

¨â�Ã�O�®�O��{H��}~�>}~��ws� �f{>ws}]xfz�wZ}�wZ�§������}]{��1�dxfz�{H©?��ws��}s�{O�3�s{Oyfz�}~wO��Ê®{Hz^wmlf�G��xf��wO�#�O�®�G��{H�������fws}
�_�G�º©6wJ}�ws�?}��������Ow���{Äws��wZ�Z��z�{H�f���Jxf���ªÅ§yfxº�1uf���ªuÃ�_�O�Â�Z{H�b�ª�O�����®�X��w���ufw���z����H�HwZzµ}~yf�����À�º��ufw��_�O}~w
{O�<��ufwJ�?�â� ��z~���H�HwZzs��}¥�-�?�ªufz�{H�?{Hyf}s�`�fwZ��ws�Z��{Hz^�1���fwG�Nx?���ªÅ§yfxd�G�£��ufw��ªu®�O�?�fws�<��w��Hws�A{G�Êç~yf}¥��± çºèÀé
�_�G����w_�G�J��{���}~yf����wZ��xfyf��}~w�wZk§yf�«�G�O��wZ�§�C���u?ws���Ou§�C��{ Î�çOç ��yf©|ws}�¯fz����?�f�����HwZ���X����ufw�ÊD�<éQ��wZ�Ows�/�
xf���ªÅ>y?x�{O�N��wZ}�}v��uf�O� Î � é x6wZz1ÊD�<é9�s�O���Ows�fwZz��G��w]}~���H�f�O��}����:���Zz��G��w�·/�1���fw^}~yf�¦�¾�Oz~�Hwsz3��u®�O����u?w
��z~���H�Owsz£}����H�®�O��}£��ufws��}�wZ���Ows}�°W�O��©|ws�«�^�1����ud�HwZz~�¬�f��[=wZz�ws�b�]������w��ªu®�Oz��O�Z��wsz~��}~�����Z}ª²��º�A���������®�G�����f��O���
xf���ªÅ>y?x'�X�S��uf��}���w��Hws�v��}��f{O��xfz��O�������_�O�����½�´}~�>}~��ws� }~{¬���Oz��OwO�%�O�f�º��ufwsz~wZ�E{Hz~w�}�{H��wwZ�Ows�b��}��1����u
�EwZ�3wsz1��y?©6wZ}�¯®z~���f����u®�O����ufw£�fwZ}���z�ws�:��ufz~ws}~uf{H�����1�����=}¥���������_�Gyf}�w^��z~���H�Owsz�}��1u?ws�´��xf���ªÅ>y?x����f�fyf�Zws�
}����H�®�O�=�s{H���f�s���fws}��1�«��u��O�:�O�®�O��{H�S}�yf� �s��{O}�w^��{S��u?z�ws}~uf{H�����

�À�¬�O�f�f�«����{O���=��u?w��O�®�O��{H�xfyf��}�wS}~u®�Ox|wS©6wZ�s{H��ws}]�J�W�O����{Hz����´��ufwS��z����O�Hwsz�w4]��s��ws�f���H�SÊ`���Hyfz~w�±
������yf}¥��z��G��wZ}���ufwÄ�?�`[6wsz�wZ�f�sw����»w4]��s��ws�f���'�E{Oz���ufwÄ�Z{H���f�Z���fwZ�f�sw�©6w��À�CwZws�Í�À�3{º���?w_�O���O�f�'�À�C{ºz~w_�O�
�O�®�G��{H�)xfy?��}�wZ}s�<�fyfw���{��f{O�-·À¿Zwsz�{¬z���}�w��O�?�½�W�G���3������ws}Z�º¨â}S��u?w:�?�¾�O�Hz��O� }�uf{��1}s�<�1ufws�»��ufw�À�3{
xfyf��}�wZ}â�Oz~wµ�?w_�Oz~����{Hy-��{G��������w��1�«��u:w_�O�ªu�{O��ufwZzs�®��u?w]¯®�?����w£}~��{Hx|w]�E{Oz1��ufw]ws�f�HwZ}�x?z�{>�fyf�swZ}���}�yf�
�1uf���ªuÃ��}]��wZ}�}£��u®�G�º�����ÀtGê£±-�:¼��`[6wsz�wZ�f�swZ}µ���dx?yf��}~w�ufwZ���Hub���O�f�dxfyf��}~w�}~u®�Ox|w��Ez~{H�ú�ªu®�O�f�?ws�«·/��{G·
�ªu®�O�?�fws�v�s�O�½�_�Oyf}~w�}��������¾�Oz£w4]��Z��ws�?�Z�Â��{H}�}~ws}s�Í°/���º��u?w�{O��ufwZz�u®�O�?���3©|ws���f�)�O©?��wJ��{´�O�Gz~�ºx?yf��}~w
}�uf�Ox6w���w_�O�f}A��u®�G�%����xfz~���f�Z��xf��wv{H�fw1�s{Oyf�����fws}~���H������z~���H�HwZzA}~�>}~��ws�³��uf�G�%�CwZ���Hub��}A��ufw��Z{H���?�s���?ws�f�Zw
�1���?�f{�������}~{H��w^�Z{H�b�HwZ�f��wZ�§�����_���{ �\��|�yi�j��� w\]��Z��wZ�f�Z�?²��

Ê®{Hz��-�����|��ufwµ�G�Oz~�¾�G����{H�����Äw4]��Z��ws�?�Z�:�1����u�xfyf��}�w�}~u®�Ox|w��s�O�´��w_�O�Ä���G�Oz����G����{H�����Äw\]��s��wZ�f�Z�
�1����udw��HwZ�§�µx|{H}��«����{O����Ê®{Hz^w\l?�O��xf��wG�wZ�HwZ�b��}�{>�s�Zyfz����f���fw_�Oz^��ufw�AN�:t^ è}]��ufwZ��}~ws���Ows}£�1������u®�_�Hw��
�f��[=wZz�ws�b���s{O���f�Z���fwZ�f�sw^xfz~{O¯®��w���u®�O�:wZ�Ows�b��}�{>�s�sy?z����?���?w_�Ozv��u?w^�sws�b��wsz�{O�N��ufw£�fwZ��ws����{HzZ�¹�O�f�:ufws�f�Zw
�_�G�Âz�wZk§yf��z�w��´}~�����Hub�������?�`[6wsz�wZ�b����ufz~ws}~uf{H���º��{´xfz~{-�fy?�sw�����z����O�Hwsz]�E{Hzµ��ufw�}��O��wJ�§yf��©6wZz�{O��uf���
AJ��t^ ¡}s�3���fw�{G�=��u?w��ªu®�G����wZ�f�HwZ}%��ufws���E{HzA��ufw1��z~���H�OwszA}~�>}¥��ws� ��}A��{µxfz~ws}~wsz~�Ow^�O}%�W�O}~�3�£z���}�w��O�f���W�O���
������w£�G}�x|{H}�}~��©f��wO�®w��Hws���E{Hz1}����?�H��w���z����O�Hwszvxfy?��}�wZ}��1u?���ªuÄ{Oz����O���®�G��w�������}����?�H��w^�ªu®�G�f�fws�N�O�f����yf}¥�
��z��_�Hws�%�G���`��ufw����_�)�Ez~{H� ��ufwS�Ez�{H�b�£ws�?�dwZ��ws����z~{H�f���Z}���{���u?w��Zws�b��z��O�A}�y?�������f���?{-�fwG�S¨ �W�O}~�£z~��}~w

¸



NHIT=2 THRESHOLD

NHIT=2 THRESHOLD

IDEAL CASE
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TVWPT[CFE ñ n�OßS�CtI ][I S;T[Ea]xKNixT[KNS¾KXG�wëEadtILMFSaE@WLO9T[CFE¾�tI S���wFkNI MFE@ã�KµTVCuI(²QPm�µpROßi[Ea]xKNE;i=][EaixKNi�T�I MFS;E<KNM¢TVCmE
EaG�KXTxTVE;]oW O�EaI S�CòW ODTVCFE(S;WYG�G�WYMqê��tI ixEJ��§��3¯ ieRTVCmE(i[G�I kNk�][E;i[KXixT�ILMFSaE(kXW�WY��KXMF`�KXM�T[W�TVCmEPEaG�KXTxTVEa]
I S;SaWYQFM{T[i3ORWY]=TVCmE�]xEaixToW O&T[CFE ñ n�O�hU�JBDCFEJ�tILi[E�][E;ORE;][E;MFSaEJORW ]^T[CFE�SaWYG�G�W M�ê��tILi[E��¡§��3¯ ioW M¿TVCmE
\&Bb\ KXi=p}~TS@�tE;MFi[QF]xKNMF`¾T[CtILTbE;| EaMKXO5I kNkZp}²¾S�CtI MFMFE;kNiDOREaE;dFKNMm`�I¾wtIL]xTVKXSaQFkNI ]&T[Ea][G�KNMFILTVKXWYM;Nt]xE �FTVCmE
���òi[QFG�G�KNMF`=MFWqdFEDWYM<TVCmEbWLTVCFE;]1EaMFd�W OëTVCFE��tI S���wFkNI MFE�i[KX`YMtI kmixT�I��qi�ã&E;kNk�I�ãcI��¾OR]xWYG i[ILTVQF][ILTVKXWYMl�
BDCFE¾TVE;][G�KNMtI�TVKNW MFi=I ]xE<I ][][I MF`YE;d¿KXM¢T�ã&Wi[EUTViHW O¡p�²m�Ú][E�EtEaSUTVKNMm`T[CFE¾|YEa]�TVKXS�I k1dFKµ|qKNi[KXWYM¢W O9TVCmE<T�ãèW
CtI kµ|YE;i9WLO�T[CFE��tI S���wFk�ILMFE �qI MFd¾T[CFEDTV]VILSaEai9I ]xE�][WYQmT[Ead¾TVW=T[CFEDTVEa]xG�KXMtILT[KNWYMFi ® KXMFi[KXdFEDWYQmTa¯ óþTVCFEDT[]VI S;E
OR][W GäTVCFE&±��9\fSakNW i[Eai�T5T[W�TVCmED\&Bb\fTV][I}| EakXiZORQF]�TVCFE;ixT�óåKNM3WY][dFE;]ZT[W¡wtI ]�TVKNI kNkµ��S�ILMFSaE;k�TVCmE&dFKµõ�E;][EaM{T[K�I k
dFE;k�I��qibdmQFE=TVW�±��9\îwëWYi[KµTVKNW MPWYMvTVCFE^�tI S���wFkNI MFEL�

BDCFEv�FK�ILi@SaQF]x][E;M�T<ORWY]¾EaI S�C7W O�TVCFE\&Bb\¡¯ iJ������B=p}~ ~uILS;TVKµ|YEPT[Ea][G�KNMFILTVKXWYMFioS;WYG�Eai@OR][W G TVCmE
i[QmG�G�Ead¿�FK�I iHSaQm][][E;M{T@W OcT[CFEJwFI KN]^W O��=��¯Äi^OREaE;dFKNMF`TVCtI�TowtIL]xTVKXSaQFkNI ]=kNKXMFE �(BDCmEJWY]xKN`YKXMtI k�ixWYQF][S;E
W OèTVCFKXiHS;QF][]xEaM{TPe¥I �ëWYQmT�pY�Çnsê�rq�Ç~(G��?wëEa]H�=�Dh�KXi3IvixT[KXõòS;QF][]xEaM{ToG�KN]x][WY]¡WYM¿T[CFE�\&Bb\ KXTVixEakµO ����i
dFE;i[Sa]xKN�ëEad7KNM7 �E;S;T[KNWYMØÀm�1TVCFEvS;QF][]xEaM{T<OR][WYG TVCFE#\&Bb\?KXi@OREadòWYQmT�WYM{T[WzT[CFE(�tI S���wFkNI MFEI MFdòTVCmE
i[QmG�G�KNMF`PT[]VI Mmi[KNi�TVWY]¡WYM¿EaI S�C¿�=�ðTVI wFi^W õöKµTVi@p �ËnPG�� ã&WY]�TVCl�<��i=dFEaixSa][KX��E;df�ëEakXWsã^�lT[CFKNi=i[I G�E
\&Bb\³S;QF][]xEaM{TJG�KN]x][WY]3KNi<QFixEadòTVWu`YEaMFE;]VILT[Evi[QF�mT[]VI SUTVKXWYMØS;QF][]xEaM{TVi�KNMUNm¬�E;dà]VI�TVKNW i@W O¡T[CFEvKNMFKµTVKNI k
i[W QF][S;Eadò�FK�ILioSaQm][][E;M{T���EaMFixQF][KXMF`�T[CtILT¾MFW¢�^\ S;QF][]xEaM{TVEtW}ã�i¾WYQ�T¾W ODTVCmEv\&Bb\?ILMFd°WYMöKXM�T[W�TVCmE
�#Bb\D�L�3�ÚBDCFE¾QFixE¾W O�TVCFE¾ixKNMF`YkXEoS;QF][]xEaM{T^G�KX][]xWY]�T[W(`YEaMFE;]VILT[E@�ëW TVC�TVCmE@i[WYQm][SaE<S;QF][]xEaM{THI MFd�TVCmE
i[Qm�mTV][I S;T[KNWYMSaQF]x][E;M�T�kNW}ãèEa]xibT[CFE3W}| Ea]VILkNkÚwëWsãèEa]b�FQFdm`YE;T�W O5T[CFE=TV]xKN`Y`YE;]Dix�qixT[EaGçI MFd#I kNixW<wF][W}|qKNdFE;i
I�Nt][i�TcWY]xdFEa]9S�I MmSaEakXk�ILT[KNWYM¾WLOÚdF][KµOôTVi�KNM��^\ØkXE;|YE;k�dFQFE�TVW3T[EaG�w�E;]VILT[QF][E�I MFd�wëWsãèEa]èi[QFwmwFkX�<S�CtILMF`YEai;�

��OôT[Ea]�wtI ixi[KNMm`�T[CF][W QF`YC=TVCFE9I SUTVKµ|YE�TVE;][G�KNMtI�TVKNW MFia��T[CFE��¡�b��B=p}~Y~�i[KN` MtI kNilI ][E1ixQFG�G�Ead^�{��ã�KX][KNMm`
I kXkYTVCFE;KN]_SaWYkXkNEaSUTVWY]xi_T[WY`YEUTVCFE;]5I MmdoOREaE;dFKNMF`bTVCFE;GßKNM{TVW�I MFW T[CFEa]ZSaWYG�G�WYM�ê��FI i[E�ixTVI `YEL�5BDCFE;][EDI ]xE9T�ãèW
SaW wFKNE;i�W O�TVCFEDixQFG�G�KXMF`¡S;WYG�G�WYM�ê��tI ixE&ixTVI `YEL�{WYMFE&T[W=i[QFG TVCFEDWYQ�TVwFQmT[i�W O�TVCmEcTVEa]xG�KXMtILT[KNWYMFi_W O�TVCmE
p}²<i[KX`YMtI kXicOR][WYGjT[CFE=TVWYw#CtI kXOZW OZTVCFEH�tI S���wFkNI MFE �tT[CFE3WLTVCFE;]bORWY]DT[CFE3W QmTVwFQ�TVibW O5T[CFEHT[Ea]xG�KXMtILTVKXWYMFi
W OÚT[CFEop}²3i[KN` MtI kNi�OR][W GìT[CFE¡�ëW TxTVWYG��B_W@G�KXMFKNG�KN´;EcTVCFE�S�I wFI SaKµT�I MFS;E�i[E;EaM(�{��TVCFE�ixKN`YMFI kNi9EaM{TVE;][KXMF`
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TVE;][G�KNMtI�TVKNW MFia�LI MFdoT[CFEèT[]VI S;EcSaW MFMFEaSUTVKXMF`�E�ILS�C¾i[E;T�W O�p}²�KXi�I iZi[CFW ]xT�I iZw�W i[i[KX�FkNE9`YKµ|YEaM3TVCFEcwmC��qixKNS�ILk
SaW MFixT[]VI KXM�T[i�W O5S;WYG�w�WYMmEaM{Tbi[KN´;E^I MFdwFk�ILSaEaG�EaM{Ta�

BDCFEPT�ãèWuS;WYG�G�WYMqê��tI ixEJixQFG�i@I ][EPEaI S�CòGJILdFE�OR]xWYG T�ãèWzwtI ][I kNkXEak9�¡§��3¯ ia�9I kXkNW}ã�KNMm`¢I kXkcrYnL²
S�CtI MmMFEakXi(e9^ p}²±��9\¡¯Äi^¬fr#�=�D�LCFI kXO&±��9\ß¬_P#S�CFI MFMFE;kNi��L�=�Dh=T[W�NF][E<ã�KXTVCmWYQmT3EU¬�SaE;EadFKXMF`�TVCmE
G�I�¬�KNG@QFG SaWYkXkNEaSUTVWY]=S;QF][]xEaM{T@WLODI M{�ui[KXMF`YkNE¾T[]VI MFixKNi�TVWY];�P��M°I dmdFKXT[KNWYMl�ÚT[CFE��FI i[E�][E;ORE;][E;MFSaE�W OcTVCmE
SaW G�G�WYM�ê��tI i[E�ixTVI `YE;i@KNi3ILTPp}n�S@�_� E;EawFKXMF`¢TVCFEJI S;T[KX| E�TVE;][G�KNMtI�TVKNW MFi^SaWYM{TV]xKN�FQ�TVKNMm`#TVW#TVCFEPixQFG�i
I�ãcI��(OR]xWYG/i[ILTVQF][ILTVKXWYMvE;| EaM#ã�CmEaM¢ILkNk�S�CFI MFMFE;kNi9Nt][E^i[KXG@QFkµT�I MFE;WYQFixkX�Y�

�cT@TVCmKNiowëWYKXM�Ta�ZT[CFEP�^\ �FKNI ioS;QF][]xEaM{TVEtW}ã�KXMF`¢KNM{T[W¢E�I S�CöWLOcTVCFEJSaWYG�G�W M�ê��tILi[E�i[QFG�ioKXioCtI kµO
W O9I kXkÚTVCFE@S;QF][]xEaM{T=ixWYQF][S;EadzWYQmT�TVWJT[CFE@�=��¯Äi�óï][W QF`YCFkµ�¢nL~�G��o��TVWqWPG@QFS�C�ORW ]�TVCmE@]VILT[KNMF`�W O1TVCmE
TV][I MFixKNixT[WY][i;�5BDCFEèSaQF]x][E;M�T5KNi�][E;dFQFS;Ead¾�{�Hi[QF�mT[]VI SUTVKXMF`¡W õ�ÀY�Lª¡W O�TVCFEèWY][KX`YKNMFI kYi[W QF][S;E&SaQm][][E;M{T��ëE;ORWY]xE
TVCmE@i[QFG�i¡E;M{TVEa]�T[CFE@S;WYG�G�WYM�ê��tI ixEHT[]VI MFixKNi�TVWY]xia��BDCFEoi[WYQF]xSaE@WLO1TVCFKXi¡i[Qm�mTV][I S;T[KNWYM¢S;QF][]xEaM{T^SaW G�E;i
OR][W G³ILM(KNM{|YE;]xTVE;d(SaWYw{��W OÚTVCmE�iVI G�E�G�KN]x][WY]�QFixEadPTVWo`YEaMFE;]VILT[E�TVCFE�SaQF]x][E;M�T�ixEaM{T�WYQmTèTVWoT[CFE=�=�¡¯ ia�
��OôT[Ea]HTVCFE�i[QF��TV]VILS;TVKXWYMl�5T[CFE�T[W T�ILk1SaQF]x][EaM{TVEFWsã�KXMF`�KXM¿T[CFEJi���i�TVE;G KXiV` rYnG��o�_±tWY]3I#dFEUT�I KXkNE;d
dFE;i[Sa]xKNwmT[KNWYMvW OZCFW}ã¶T[CFE^�FK�ILibixWYQF]xSaEHI MFdi[QF��TV]VILS;TVKXWYMvSaQF]x][E;M�T�KNicT[QFMFE;dl�ti[E;E3��wFw�E;MFdFK ¬�D�

BDCFE¡T�ãèW¾SaWYG�G�WYM�ê��FI i[E�i[QmG�G�KNMF`HixTVI `YE;icCtI�|YE¡T[CFEaKX]&S;WYkNkXEaS;T[WY][i1ã�KX][Ead�TVWY`YEUTVCFE;]a��i[QFG�G�KXMF`3I kNk
TVCmE@S�CtI MFMmEakNi¡KNM�IJS;]VILT[E ��BDCmE@i[QFG KNibTVCFE;M¢OREad�KXM�T[W(I�íïKXkNi[W M�ê�S;WYM,Nt`YQm][Ead�§��¡§ S;QF][]xEaM{T=G�KN]x][WY]
eRã�KµTVCòI�`{I KXM°W ObT�ã&W{hU��KNMöWY]xdFEa]@T[Wz][E;ORE;][E;MFSaE(TVCmE(WYQmTVwmQmT<i[KX`YMtI k9TVWu¤^�¡� e¥I Mmd7G�I �LE(KXT¾G�WY][E
I G�EaMtIL�FkNE9TVW�ixSaWYwëEDG�EaI i[Qm][EaG�EaM{T[i1I MFd¾G�E�I ixQF][KXMF`�W Oë�^\°W õ�i[EUTViVhU��B_W=EakXKNG�KNMtILT[E1TVCFED�^\°S;QF][]xEaM{T
kNEUOôT&W}| Ea]cOR][W GìT[CFE�ixQF�mTV][I S;T[KNWYMJwF][KXWY]9T[WoTVCmE�SaWYG�G�WYM�ê��FI i[Ebi[QFG�G�KNMF`HixTVI `YEai;�mTVCmE�][E;GJI KXMFKNMm`�ps� r
W OZTVCFE3WY][KX`YKNMtILk�SaQm][][E;M{T<e�p}�Lª<¬#`{ILKNMvW O9rYhcKXi�ixQF�mTV][I S;T[Ead�OR]xWYG/T[CFEoWYQ�TVwFQmT�i[KX`YMtI kÚ�ëE;ORW ][EHkNE�I�|qKNMm`
TVCmEf\&Bb\¡��BDCFKXivi[QF�mT[]VI SUTVKXWYM KXi(dFWYMFE�T[CF][WYQm`YCîT�ãèW7wtI ]VILkNkNE;k���§9�H¯ÄiS�ILi[SaWqdFE;d ã�KXT[C¶IöS;WYwFKNE;d
WYQmT[wFQmT<OR][W G TVCmEW ][KN` KNMtI k&�=� �FK�I ixKNMF`�S;QF][]xEaM{T�G�KX][][W ]a�°BDCFEvixWYQF][S;KNMF`uW ObTVCFEvWYQ�TVwFQmT�S;QF][]xEaM{T
OR][W G/I@íïKNkXi[WYMJSaQF]x][EaM{TbG�KN][]xWY]èI MFd(TVCFE=ixQF�mT[]VI SUTVKNW M(W O�TVCFE=kXE;OôTVW}| Ea]��^\þ�FK�ILicSaQF]x][E;M�T�T[CF][WYQm`YCvI
S�ILi[SaWqdFEbixTVI `YEbkNE�I�| EaièI^| Ea]x�<i�TVKµõ5� ® EtW{ILT[KNMF`F¯ SaQF]x][EaM{Tèi[WYQm][SaE¡I i1TVCFEbWYQmT[wFQmT9W O�TVCFE�\&Bb\¡��|�KX]xT[QtI kNkµ�
QFMtI�õ�E;S;TVE;d<���3dFKµõ�E;][EaMmSaEai1KXMo`Y]xWYQFMFd¾kXE;| EakNiZ��EUT�ã&E;EaM<TVCFEèSa][ILTVE;i�I MFdoT[CFE��#Bb\D�L�3�{�&E;S�I QFixEDW OtTVCmE
E;õ�EaSUTVi�W OaNtMmKXTVE^�ëE;TVIm�ë�9IL][kX�J|YWYkµT�I `YEL��I MFdTVCFEHG�KXi[G�ILTVS�CmKNMF`¾W OZTVCFEHdFKXi[Sa]xE;T[EHT[]VI MFixKNi�TVWY]xibG�I ��KNMm`
QFwàT[CFE�FK�I ixKNMF`uSaQm][][E;M{TPG�KN][]xWY]a�èk�I ]x`YE ® T[QFMFKXMF`F¯1][E;i[KXixTVW ][iPIL][E#I}|LI KXk�I �mkNEPORWY]<TV]xKNG�G�KXMF`�TVCmE¢�^\
WYQmT[wFQmT�S;QF][]xEaM{T�TVW<EaMFixQF][E^TVCFILTDKXT�KXicSakXWYi[E�T[W<´aEa]xWF��BDCFEaixE^][EaixKNi�TVWY]xi�IL][E=][EUOREa]xEaMFS;Ead#T[Wcb^rLª$SßWYM
WYMFE�ixKNdFE�I MFd<TVKXEad<TVW^TVCFE�EaG�KXTxTVE;][i�W O�T[CFE�S�I ixSaWqdFEadJSaQF]x][EaM{Tèi[QF��TV]VILS;TVKXWYM�WYM�T[CFEbW TVCFE;]a�1¦�EadmQFSaKXMF`
TVCmE3]xEai[KXixTVI MFSaEH�ëE;T�ãèEaEaM#TVCFWYixEHT�ãèWJwëWYKXM�T[i�][EadmQFSaE;i�TVCmE3ILG�WYQmM�TbW O5SaQF]x][E;M�T�i[Qm�mTV][I S;T[Ead�OR]xWYG/TVCmE
WYQmT[wFQmTbW O�TVCmEo\&Bb\¡�� �E;E^�¡wFwëEaMFdmKµ¬�ØORW ]&TVCFE^wF]xW�S;EadFQm][E^ORWY]cQFixKNMF`¾TVCmEai[EH][E;i[KXixTVW ][iDTVW<EakXKNG�KNMtI�TVE
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I M{�(MFW M�ê�´;Ea][W��^\åSaQF]x][EaM{T�KNM(TVCmEo\&Bb\îWYQmTVwmQmT��
BDCFE��¡����B=p�~Y~#wFQmkNi[E;i3kXE�I�|qKNMF`(T[CFEP\&Bb\ CtI�|YEJ]xKNixE�ILMFduO ILkNk5T[KNG�Eai=W O&][WYQF` CFkX�ur(MFi�eRã�KµTVC¿I

ORQFkXklSa][ILTVE^W O5±��9\&i�h«��ILi�ãèEakXk�I i�i[WYG�E=W}|YE;][i[CmW�W T�kNEUOôT�W}|YEa]�OR][W G³TVCmE3W}|YE;][ixCFW�WLT�wm][WqdFQFSaE;d��{�(TVCmE
\D�¢é^ #S�CFKXwFi�T[CFEaG�i[E;kX| Eaia�bBDCFE3wFKNS���QFw�OR]xWYGjTVCmE3S;kNWqS��qi�KNMvTVCFE3Sa][ILTVE3wF][WqdFQFS;Eai�I<ORQF´a´3W O1IL��WYQ�T
ps�Lª��¡����B=�YI i�dFE;i[Sa]xKN�ëEad¾KXM< �EaSUTVKXWYM�n��1 qGJI kXk�dF][KµOôTVi�eR][G�i5W Od`Hr¡GcS=h_KXMoTVCFE��^\fkXE;| EakFSaI M<I kNixW��ëE
i[E;EaMvWYMJT[CFE�WYQ�TVwFQmTa�FdFQFE�TVWo|LI ]xK�ILT[KNWYMFi9KNM�TVCFE��FI k�I MmSaKNMm`oW OÚT[CFE��FKNI i[ixEadvI MFd(ixQF�mT[]VI SUTVEadvS;QF][]xEaM{T
e dmQFE �twF]xEaixQFGJIL�FkX� ��TVW@T[EaG�w�E;]VILT[QF][E�|LI ]xK�ILT[KNWYMmi�hU�ZBDCFKNiDdm][KXOôT&S�I MvCtI�| EHE«¬�SaQF]xi[KNW MFi�W O_QFw(TVWeP¾GcS
e)`¾ps�Lª�������BbhU��S;WY][]xEai[wëWYMFdmKNMF`¾TVW�I �ëWYQmT�~m�ÇrQfìW OZT[CFE=TVW TVI klS;QF][]xEaM{T��

÷Dø g úðûðü�ýhg�ÿi�.�����j�k
l�����
BDCFE��¡�b��Bbr ~3ILMtI kNW `=i[QFG WYM<TVCmE¡\&Bb\7dFKXõ�Ea]xi�OR]xWYG�T[CFE��¡����B=p�~Y~HW MFkX�o��E;S�I QFixE�WLO�T[CFE¡ILdFdFKXT[KNWYM
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N ��� _a` D¶N Pcbed.f�g�hibej
k*lnmil�o�p
qsr/t,uvmwp@xzy{qsrv|il^}~lnpEt.l�l�����qs�im����{��t,xwuK�
x�uKo!rKq{p@�
xilnmz�����4���^� ����kG���(k4l�milno�p@qsr/t,uKmwp�x
² kB����� ° ���wo��

N��W� � �¢¡ ¤ Q � bed.f�g�hibej
£ �;qs¤�o�l!¥��{�ioek��9�P¦§k9¨��4©w� ª3«amil�rKq�¬Jy{qsrK|wlB}>l1pEt5lnl��A��q{�im���{��t,xiuv�
x®uvo/r¯q°p@�
xilnm®�s��4�,�^� ���JkB���
£ �;qs¤�o�l�milnr¯q�¬ ² ± «,�3��� ° ¥����io��

N���² ³�¡´¡¶µ Q � bed5f�g�hwbej
·:uv�il,¸®¥����s¹io*k��9�R¦ºk�¨J�4©w� ª�«'mil�rKq�¬Jysq{rK|il9}>l1pEt5lnl�����qs�im������»�*·:uK�wl9mwl�r¯q�¬®¼½�J�3�3�9�J¾�¥����
¹ion�
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Á��WÂ �'ÁÃ�cµaÄ�ÁÃÅ ÆPÇ � bed5f�g�hwbej

± l�qsmi}iqs�
Èa�sÉ�p@¤�uKÊ�Êsl�¤3p@xi¤�l�o�xi��rKmwoA���CË�« £!Ì �Jon��Í.uvp@o�w�U�v¥s¥Îqs¤�lÏp�xilÎmwuKÊ�uUp
qsrB�J� £ y{qsrK|wlÏÉÐ��¤�p@xwl
o�lnrKln�np@lnm�p�xi¤�lno�xi��rvm/�G«!xil®�����;ysl�¤�p�l�m�y���rUp
qsÊ�lno�qs¤�l3����p@xwlAË�« £!Ì ��ÑÒo��Ï��qsrvuK}i¤�q{p@uv���Îuvo!¤�lnÓ�|wuK¤�lnm�p��
mil1p@l�¤�ÔDuv�il^p@xwl^y���rUp
qsÊ�l3mwuvÕ>l�¤�ln�i��l�}~lnpEt.l�ln��p@xwlAË�« £!Ì �Ö�J� £ qs�wm�p�xil®Ë�« £!Ì �×�,� £ o��9Í5uvp^¥��
uKo^qØ}i|io�¬�Ù(qsÊØt,xiuv�
xÚuv�imiuv��q{p�l�oJp�xÒq{p�qz���s��ysl�¤�o�uK�s�at5qso�uK� ¹w¤�����l�o�o^t,xil��ap@xwl��^� £ ��|wp�¹i|wp3t5qso
r¯q°p@�
xilnm/�

Á��WÛ ÜÚÅ Ä�Ý � bed.f�g�hibej

k*lnmil�o�p
qsr�ÉÞq{�i��|wp��n¤@q{p�lzÔÎq{o�È(�¢©»lnp�p@uK�wÊaqßÊ�uvysl��à}iuUp�uK�'p�xiuKoA¤�l�ÊsuKo�p�l�¤��n��¤�¤�l�o�¹>���wmio�p@� o�ln�imiuv�iÊaq
¹Òqs¤�p@uv��|irKqs¤,��¤@q°p@l�q{��¬�Ê�ln�il�¤�q{p@lnm k����\¹i|irKo�l�on��«!xiláÒ¤�o�p��s�Ï}iuvp�oJqs¤�l�©w�J�\��¤@q°p@l�o�t,xiuKrvl®p�xilArKqso�p
��qs¤�l�o�¹Òqs¤�lno��

Á���â*ã Ä3äà³�åæµ � bed.f�g�hibej

© £ �J�4�çy{qsrv|il®ÉÐ�s¤�p�xilA¹i¤�l�o���qsrvuK�iÊD�sÉ��Jè��E« ¥���� �4�é}~lnpEt.l�ln�¢�Dqs�im ¿ ���sês�Ït,xiuK�
x�uKo,r¯q{p��
xil�m����
�4���J� �9��k ± ��«!xiln¤�l.t,uvrKr;}~l.�s�il5k ± �9© £ �^�e� ¤@q�tCp�¤�uKÊsÊ�l�¤/ÉÐ��¤4lnysl�¤�¬ © £ �^�e��ëÎ¥��Jè��E« ¥���� �4�
¤@q�t¶p@¤�uvÊ�Ê�ln¤�o��

Á���â.â ì ` � ³�¡´¡ ÆPí½� � bed.f�g�hibej

��l�î�p�ÔÏl�ÔÏ��¤�¬ t,¤�uvp@lÏ¹~��uK�;p@ln¤��z«!xiuvoAuvoÊ�ln�il�¤�q{p@lnmC};¬ap@xilDÔDlnÔD��¤�¬ ���s��p�¤���rvrKln¤q{�imCmiln�i�sp@lnoAp@xwl
�il�î»p�ÔÏl�ÔÏ��¤�¬ÎrK����q{p�uK���Dt,xiuK�
x�t,uKrvr/}>l3t,¤�uvp�p�l��zp@�Ïq{p!p�xil�l��im��sÉ:qæ�w��¤�ÔDqsr6p�¤�uKÊsÊ�l�¤��1¬���rKl{�

Á���âGï ìðìð³ jÒbed.f�g�hibej
Ë�lnÔD��¤�¬�¤�l�qsm�¹>��uv�;p@l�¤n�^«!xil�rv��t5ln¤��s�Î}iuUp@o�o�¹~l���uUÉñ¬�t,xwuK�
x ÔÏl�ÔÏ��¤�¬�rv�»��q{p@uv����p�xil��n���;p@¤��srKrKln¤�t,uvrKr
¤�l�qsm�ÉÐ¤���Ôòmi|i¤�uK�iÊæp@xwl�il�î�p^ÔÏl�ÔÏ��¤�¬z¤�l�qsm6��«!xilA|w¹i¹>ln¤�p�xi¤�lnlA}iuUp@o,o�¹~l��nuvÉñ¬zt,xiuv�
xa©»��ËßË§uKo�¤�l�qsm
ÉÐ¤��sÔóuK��ÔÏl�ÔÏ��¤�¬Î«,�9©»«�Ëß�3�3�!¥��

Á���âBô õ½� åØÆ�äCÝ � bed.f�g�hibej

«4¤�uKÊsÊ�l�¤,�4� £�ö �3¨�«Zt,uKmwp�x�y{qsrv|il3}~lnpEt.l�l��ß�Ïq{�imß�s�{��t,xiuK�
x�uKo,r¯q°p@�
xilnm��s���4���J� ���J� ö �Ò«!xil
�4� £�ö �3¨�«÷t,uKmwp�x�ÉÐ��¤Bo�¬��i�
xw¤����i�s|io.ª�« ± ��ª�oGuvo ª3«,�*� £�ö ¾�s�^�io��B·(�s¤Gqso�¬��i�
xw¤����i�s|io9p�¤�uvÊ�Ê�l�¤�o�Ñ

¿�ø



p@xwlØ�4� £�ö �3¨�«ùt,uKm»p@x't,uvrKr>ú�uvp�p@ln¤|i¹¢p@�a¼û¥ ø �iorKlno�op�xÒqs�'p�xilØq{}>��y�lDysq{rK|ilÏ�sÉ!p@xwlDt,uKm»p@x¢ÉÐ�s¤
o�¬��i�
xw¤����i�s|io�p�¤�uKÊsÊ�l�¤�o��

Á���â4ü Å ³½Ä�Ý

ª3rK��}Òq{rBp@¤�uvÊ�Ê�ln¤Ê�ln�il�¤�q{p@uv���'ÔDqso�È~����qs�
xà}iuvpuK�Úp@xilD¤�lnÊ�uKo�p@l�¤����¤�¤�lno�¹~���imioAp�� qsrvrK��t,uK�iÊ����wlØ¤@q�t
p@¤�uKÊ�Êsl�¤5pE¬�¹~l®p��ÏÊsl��iln¤@q{p�lqæÊ�rv��}Òqsr~p@¤�uvÊ�Ê�ln¤!qso,o�xi��t,��uK��«:q{}irKl®ý»�

«*qs}irKlý»þ9ª3rK�s}Òqsr6«4¤�uvÊ�Ê�ln¤�Ë�qso�È
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Á���â<S TVU;åWU;ÇXT ÜÚ�çÆZõ � bed.f�g�hibej

«!xiln¤�lqs¤�l^p�xi¤�lnlZYJ��� ���[Y×·Bk9ª���o]\$·:uvl�rKm�kG¤���Ê�¤@q{ÔDÔDqs}irvl3ª�q{p@l3��¤�¤@q�¬�o�^�����p@xwl®Ë�« £!Ì �Öt,xwuK�
x
���s��p@qsuK��rv��Ê�uv�.o�¹>ln��uvái�5p@�^y{qs¤�uK��|io4ÉÐ|i�i�1p@uK�s�ioB�sÉÒp�xil!}>��qs¤�m/�*«!xilB_�Ë��Úuv��p�l�¤�ÉÞqs��l�uvoB���s��p@qsuK�wl�m�uK��qs�
Y £ ê�� ¿ ���ét,xiuv�
xÚuvoJ¹i¤���Ê�¤�qsÔDÔÏl�mßqs|wp@�sÔÎq{p�uK��qsrKrU¬z��� ¹~��t.l�¤a`E|i¹a};¬ q{�bY £ ¥�ý ¿ �s�\o�l�¤�u¯qsr:k ± �®ËÚ�
«!xil!�sp�xil�¤BpEt.�®·Bk9ª���oGqs¤�l�p@xiln�Ï¹w¤���Ê�¤�qsÔÏÔDlnmAuK�æq^miqsuKo�¬E`��
xÒqsuv��ÉÞqso�xiuv���Ap�xi¤���|wÊ�xc_�Ë��at,¤�uvp�l�o:p��
p@xwuKo4¤�l�ÊsuKo�p�l�¤4qs�imA��qs�}>l9¤�ln¹i¤���Ês¤@qsÔÏÔDlnm®t,uUp@x®�ilnt÷rv��Ê�uv�.q°p:q{��¬�p�uKÔÏls�e�J�dY £ ê�� ¿ ���ð���s��p@qsuK�wo*p@xwl
·:��·4�×ÔÏl�ÔÏ��¤�¬Ø�����;p@¤���rKrvl�¤,qs�wmßqs�eY £ êw¥ ø �{�×xÒq{�imirKlno�p�xil���|iÔDln¤���|wo�ÉÐ|i�i�1p@uv���io,o�|i�
xßqso��n��|i�;p@ln¤
rK��qsmiuK�wÊ Ì ��rv�»�
È�uv�iÊ Ì rKq{p@�
xiuv�iÊiÑ�©Ef3� £ � ± Ê�ln�il�¤�q{p@uv���/Ñwln¤�¤���¤!Ù(qsÊæÊ�l��wl�¤@q°p@uK�s�/Ñiqs�wmß©wk�� £ �E�^� ± �e�
p@¤�uKÊ�Êsl�¤�rv��Ê�uK�{�B«!xil3ÉÐ��rvrK��t,uK�iÊAuKo�p@xwl®¤�l�Ê�uvo�p�l�¤,o�p�¤�|i�1p@|i¤�lsþ

g�hjilk�monqpsr�t `,©»l�¤�u¯qsremÒq{p@qÏt,xiuv�
x �����;p@qsuK��p@xilrK��Ê�uv�3p@�Î}~lA¹w¤���Ê�¤�qsÔÏÔDlnmßqso�t5lnrKr*qso�y{qs¤�uK��|io
xil�qsmiln¤ØuK�wÉÐ�s¤�ÔDq{p@uv���/�´«!xwuKoØrvuK�il�uKoDo�l��;pzp��Cp@xilßÔÏl�ÔÏ��¤�¬P�n���;p@¤���rKrvl�¤Ø·:k.ª3� t,xwuK�
xçp@xwl��
p�¤@qs�io�ÔDuUp@o!o�l�¤�uKqsr/mÒq°p
q�p@��p@xwl®�{p@xiln¤�·:k.ª3�ÃuK��q�mÒqsuvo�¬6`E�
xiqsuK�zÉÞqso�xiuK���6�

g�hjilk!uwv�vFxKy ` £ �s�wáÒÊ�|i¤�q{p@uv������rK���
Èzp@�DuK�wÉÐ��¤�Ôóp@xwl�·Bk9ª3�Jo�t,xwl���p��Îr¯q°p@�
x�p�xilAo�l�¤�u¯qsremÒq{p@q
}iuUp@on�G«!xiuKo,rKuv�il^uvo!����ÔÏÔD�s�Øp@�Ï}>�sp�x�·Bk9ª���o��

g�hjilk{z|p}t[~9��� `D�E�i¹i|»p�p��R���3��� Ì k ± �®ª ± �3Ë��¢}i|wÕ>l�¤:\$���3��� Ì k ± �®ª ± �3Ë��Út,uKrvr^}~l
l�îw¹wr¯qsuv�il�m�r¯q°p@l�¤G^1�

g�hjilk���~9�d��� �9t `5���iqs}irKl^ÉÐ�s¤����3��� Ì k ± �®ª ± �3Ë��}i|wÕ>l�¤n� £ ���;p@¤��srKo!t,xilnp�xil�¤���¤,�i�sp!p��
mi¤�uvysl�3��k ± �rKl1y�lnr/p@xi¤���|iÊ�x�p@xil�}i|»Õ6ln¤,p���p@xil®·Bk9ª3�Jo��

g�hjilk��|~9�d�����B����� `��^|wp�¹i|wpD�sÉJp�xil����3��� Ì k ± �®ª ± �3Ë���}i|wÕ>l�¤æt,xiuK�
xPÊ���l�oæp@�Ú}>�sp�x
·Bk9ª3�Jon� � xiuKÊsx�`�p��I`Erv��t×p@¤�qs�io�uUp@uv���'uv�iuvp�u¯q{p�l�oq�¤�ln¹i¤���Ês¤@qsÔÏÔDuv�iÊ��sÉ!p@xilØ·Bk9ª���o��a��p�p@xwl
�n��ÔD¹wrKlnp�uK���D�sÉeuvp�o5¹i¤���Ê�¤�qsÔDÔÏuK�wÊiÑ�p@xil^·Bk9ª���o5t,uKrvr6q{p�p@lnÔD¹wp.p@��mw¤�uvyslJp@xwuKo�rvuK�il�xiuKÊsx/Ñ�t,xwuK�
x
uvo�p@xil�¤�l�qso��s��ÉÐ��¤�p�xil3p@¤�u�`Eo�p
q{p�l3}i|wÕ>l�¤�uK�iÊæ�sÉ4p@xiuvo!o�uvÊ��Òqsr$�

g�hjilk	�d~9�d�����B�}��� `*«!xiuKo�}iuUp9uKoG¤�l�qsm�`����irv¬�uK�æp@xÒq{p9uUp�uKo����irU¬�mi¤�uvy�ln�Î};¬�p@xwlJk ± ��ª ± �^Ë��
rvuK�il�miuKo���|io�o�lnm�q{}>��y�l{����p�uKo.|io�lnmØp@��mwlnp@ln¤�ÔÏuK�il�t,xilnp�xil�¤!�s¤5�i�sp�qAo�|w����lno�o�ÉÐ|ir ¹i¤��sÊ�¤@qsÔÏÔÏuK�iÊ
�sÉ4p@xwl·:k.ª3�Jo,xÒq{o������n|i¤�¤�l�m/�

«!xil�¹i¤���Ê�¤�qsÔDÔÏuK�wÊ�o�l�Ó�|iln�i��l�uvo�}w¤�uKl1Ùi¬�qso�ÉÐ��rKrv��t,onþ.«!xwl����3�J� Ì k ± ��ª ± �^Ë���}i|»Õ6ln¤JuKo�l���`
qs}irvl�m�t,uUp@x k ± ��ª ���\qs�im qØxwuKÊ�x�`Wp@�I`�rK��t´p�¤@qs�wo�uvp�uK����uKo�¹>ln¤�ÉÐ��¤�ÔDlnmß���a�3��k ± ��p��ØuK�iuUp@uKq{p@l3p@xwl

ý»¥



·Bk9ª3�´¹i¤���Ê�¤@q{ÔDÔÏuK�iÊ�o�l�Ó�|il��w��ls�.«!xil^o�l�¤�uKqsr~mÒq{p
q�\W©w�^����^5qs�imØ�n���wáÒÊs|i¤@q{p�uK���Î��rK���
È�\ £!£ � ö ^5qs¤�l
p@xwl���qs¹i¹irvuKl�mzt,uUp@xzp@xil��n��¤�¤�l��np���|iÔ�}~l�¤,�sÉ:}iuvp�o,qs�im���rv�»�
ÈD�n¬���rvl�o�\W¼é¥�¥����
�����AÉÐ��¤�p�xilË�« £!Ì �Z^��
©»��ÔÏl�p@uKÔÏl®}>l1ÉÐ��¤�l®p@xilr¯qso�pJ�n���wáÒÊ�|w¤@q{p�uK������rK���
È��n¬���rvlsÑ~p@xilA������� Ì k ± ��ª ± �3Ë���}i|wÕ>l�¤�uKoJmwuKo�`
qs}irvl�mCt,uUp@xðk ± ��ª ���óp@�ÚqsrvrK��tùp@xwl�·:k.ª3�Jo�p�� mi¤�uUy�lzp@xwuKo�rvuK�ilØxwuKÊ�xàuv�imiuK��q{p@uv�iÊ qßo�|i���nl�o�o�ÉÐ|ir
���s�wáÒÊ�|Òq°p@uK�s�/�Ø«!xilÎk ± �®ª ± �3Ë��ØrKuK�wl�uKo�p@xiln�C¤�l�qsm'}Òq{�
Èap���ysl�¤�uvÉñ¬Ú¹i¤��sÊ�¤@qsÔÏÔÏuK�iÊi��\$·Ò��¤�ÔÏ��¤�l
mil1p
qsuvrKl�m¢uK�wÉÐ�s¤�ÔDq{p@uv���a���à·Bk9ª3�Jo�q{�imàxi��t�p@��¹w¤���Ê�¤�qsÔûp@xilnÔ �n���io�|irvpw��«!xil�©w�J�òê;�P`E�
xiqs�i�ilnr
·Ò¤����;p��G�im £ qs¤�m��Îqs�wm�YJuKrKuv�»î�� oc��«!xil®kG¤���Ê�¤�qsÔÏÔÎqs}wrKl^� ��ÊsuK���3q{p@q�Í5�»�sÈ~�N�

Á���âB� õ´Å Ä�Ý � bed5f�g�hwbej

ª3rK��}Òq{r~p�¤�uKÊsÊ�l�¤�ÉÞqs�i��|»p!��¤�q{p@l3ÔDqso�È(�9©»l1p�p�uK�iÊ�q�Êsuvy�ln�z}iuvp5uK�Øp�xiuKo�¤�l�Ê�uvo�p�l�¤��n��¤�¤�l�o�¹~���imwo�p@��o�ln�imiuv�iÊ
qæ¹Òqs¤�p�uK�n|ir¯qs¤!�n¤@q{p�lAq{��¬�Êsl��iln¤@q{p�l�m ª3« ± ��ªé¹i|irKo�l�on��«!xil�áÒ¤�o�p3�s�æ}iuUp@o�qs¤�l©w�J�é��¤�q{p@lno�t,xiuvrKl3p@xwl
r¯q{o�p���qs¤�l�o�¹Òqs¤�lno��

Á���âG² ÆZäðõ´� � bed.f�g�hibej

ª3rK��}Òq{r>p@¤�uKÊ�Êsl�¤��n��|i�;p���«!xiuvo�¤�l�qsm�`E���irU¬Î¤�l�Ê�uvo�p�l�¤!��|wp�¹i|wp�o,p�xilª�«Z���s|i�;p^q{p!p�xil^p@uvÔDl�p@xil�¤�lnÊ�uKo�p@ln¤
uKo!¤�l�qsm6�

Á���âBÂ ä|SBã åzÆ ` µ�� � b4d.f�g�hwb4j

�s�Ë�ès�����s|i�;p�\ÐrK��t5ln¤9ê;��}wuvp@oG^1�*«!xiuKo9¤�l�qsm�`E�s�irv¬A¤�l�ÊsuKo�p�l�¤���|wp�¹i|wp�o9p�xil^�{�AË�è[���n��|i�;p5q{p�p@xil!p@uvÔDl
p@xwl®¤�l�Ê�uvo�p�l�¤!uKo!¤�l�qsm6�

Á���âBÛ ä|SBã í´ÜÚÜ¢µ�� � b4d.f�g�hwb4j

�s� Ë�ès�Ø�n��|i�;p�\Þ|w¹i¹>ln¤Ø¥�¥D}iuvp�o�^1��«!xiuKo¤�l�q{m�`E���wrv¬Ú¤�lnÊ�uKo�p@l�¤��|wp�¹i|wp@op@xil��{�ßË�è[�z����|i�;pæq°pAp@xwl
p@uvÔDl�p@xil�¤�lnÊ�uKo�p@ln¤�uvo!¤�l�qsm/�

Á���ïGã äcâ4ã åzÆ ` µ�� � b4d.f�g�hwb4j

¥��Ë�ès�����s|i�;p�\ÐrK��t5ln¤9ê;��}wuvp@oG^1�*«!xiuKo9¤�l�qsm�`E�s�irv¬A¤�l�ÊsuKo�p�l�¤���|wp�¹i|wp�o9p�xil¥��AË�è[���n��|i�;p5q{p�p@xil!p@uvÔDl
p@xwl®¤�l�Ê�uvo�p�l�¤!uKo!¤�l�qsm6�

ý��



Á���ï!â äcâ4ã í´ÜÚÜ¢µ�� � b4d.f�g�hwb4j

¥�� Ë�ès�Ø�n��|i�;p�\Þ|w¹i¹>ln¤æ�»¥D}iuvp�o�^1��«!xiuKo¤�l�q{m�`E���wrv¬Ú¤�lnÊ�uKo�p@l�¤��|wp�¹i|wp@op@xilß¥��ßË�è[�z����|i�;pæq°pAp@xwl
p@uvÔDl�p@xil�¤�lnÊ�uKo�p@ln¤�uvo!¤�l�qsm/�

ýsê



� �¡ �¢F¢<£0¤b¥ ¢<¦b  §e¨%¦b �© ªd¢<£0¨[«

�½¹~��o�p�o��n¤�uK¹»p�y�ln¤�o�uv���z�sÉep@xwl^o��
xilnÔÎq°p@uK�no5ÉÐ��¤5p�xilJp�¤�uKÊsÊ�l�¤9l�rvl��np�¤����wuK��o5��qs�z}~l^��}wp@qsuK�wl�mØy�u¯q�q{�i���;¬6`
ÔÏ��|io�Éñp@¹�p@�

¬6E®B¯�°q±I®�¯�²E®q±I³�³B¯a±�´�²
«!xil�áÒrKlno,qs¤�l�uK�zp�xil�miuK¤�l��np���¤�¬
µ ®�²E¶ µ ³q±M²E¶q·I²q±6¸ µ�¹Eº °»±½¼»·M¿¾ ºE¹

ý{�


