
���������
	��
���������������������������  ���!��"#	$���%��	&��')(��!��"#�*	��+�����

,��+�����-�
(���	.�/(+'0�#�
��	��1�2 ��"3�+��"#	

4+576�8:9�;=<+>@?BA!C
D@E�F@GIHKJKL7M�GINPOQE�R:HTS�NUE�G JKLWVIX#N�Y�VIZ[HQO[VI\@F@H[NU]
^:_`Z[HQNPX#ZaE*R@]#bKR@]@F@ZQH[O[VIE�G`c�F@HQM*X#E�HQVIM*R

d
(
�+�
�$�������!���
,W���e(&�3�f�:�g�
h+�jik������l&�
	nmo� �qpsr1tvu
�����3� d/�$(+�-��tT��	n���w�
�$���
xy�����ztv�q�:���y�q	��{�|(
�+��"#������	��g,��+m@�
��t
�����}(+"}�
(��
��m~	���ik��psx�tW�������

�f�������
���a�������������������}�7�������~���e�~�#�

��� �� �¡n����¢�£ ��¤ ����¥¦-§T§ �-¨���¢�© ��ª �«�T��¬
­®�¯�a��°����²±����}�



³µ´�¶e·v¸«¹�º3´¼»#½U¾¿·T´�ÀjÁ�¾0Ân´�ÃU´�ÀÅÄÁ�·v½PÆW¹
¾�´Ç³µ¹
ÀÉÈ�Ê#·TÁ�ÆW½U¹e¶�Á�½U¾)ËµÌ�ÁBÍ�Î7»ÏÂ2Ð�¸T¹
Ê3È
Ñ
ÒTÓ�Ô[Õ�Ö�×#ØBÔQÙ7Ú@ÒTÛ�Õ+Ü�ÙTÒ«ÔKÖ�×$ÝQÞfÙàß/Ýâá�Õ:Ú:ÝQã�Ó�Õ`ÙTä�åWæ�á�Õ:Ù7Þçá$Ò«Ûèä�é-Û
ä�Ó
á�Õ:Ú`ÝâÒ«Ô�ê+Ó�Õ:ØaÞ�Ò«Õ`Ý[ØBÛ

d
(
�+�
�$�������!���f,W���e(+���j�:�ë�
h+�gik������l&�ì	nm��Å�qpsr1tvu
�����3�ìd+�$(+�-��tT�í	$���#�
�$���
xy�����-tT���î���{��	&���ï(
�&�*"#���!��	&�ð,��+mñ�è�������}(&"}�e(��è��m¿	��yik�²pòx�tW�������

ó)¸T¹�ô7´�ÆB·íó)õ÷ö�ø�Î7»3ù!ó0ù!ú
ú
Î7ù}û�ü#û�ý}þeù�û�ÿ
ÿ
ý Ë���úàöfõ�Ë¿³�� Â »
���	��

��������
������������������������ �"!#�$
�����

�%�"���&�'��(*),+.-����/��������0*1325476'89!:�;6=<>!:�;1 ?@�;-���A>-�(:��(�
��

Ân´�ÆCB�¶3½UÆWÁ�Ãnõf´�È�¹
¸7·�D�E�å�×�EsÜ�×�ÖGF*F7ÖIHKJ
ö÷Êw·CB�¹
¸T¾*DML>N
Ü�Ó�O
Û�Ø#P:QRN>S�Ù7ÚCTU á:á�Ý[ÞfØ#PWV�N
ê/Ú`Ú:ØKX
��Á�·v´5DMY[Z¿Õ:ØaãeÙ Ú]\'F*F*F

^#_
`a_
bdc9efeg_
h�bdij_lkRmgbR_
n.opo�n.bR_lq3c
r>s�tvuRwyx=zC{Iwy|3}3~I��s�~I��x.�Cx
x=��u$����}dtv|�|�x
����{�wdz�������tv�
~�|$tv{���{I��|�u$tv��x7�:�"r��9��������tvx
��{I�9�l{�z���w�tv��s�|dz�wy{�|�x
�
|$tv{���t����
~�u�x.tv|�tvu
~��
�
x=z'|�x
����{Iw:z�������tv�l~�|$tv{��K�*tv|�u:�;tvu�|$w�t����'|$tv{���tvu>��tv}Rtv|�x
��|�{MzCx
xywM�
{�}3}�����tv�
~�|$tv{I��ud~��'��u$zCxl�=t����dwyx
����xlu�|�u
�
����;�'��� �#q3h�bdq¢¡�qR£�¤ ¥I¦
§�¨�£7h�©�ª
¥l£�«�¬�ª­b�£�®�£�«°¯¬�¥G©²±;§'ª3£7qR§C«�³�´*¥l¬�±�©�§C¤*¬'©�ªM¨�§�_
¤*ªl¥I©�¥I´*¥
§[h�´�³µ£�¦I©�§C¦3b�¯£;±�¤�©�±;§
¶���x=��tv��~j·:{I��tvu��
{g¸�~�tvu
��¹
º�»�¼I½$º�º�¹d¾ tvu$�¿{�~3½>¸#À9·�r:ÁMÂ9¶�¾���r�x=��Ã#Ä9Å;Æ;¹=½ÈÇ"¹lÉ�»�¹lÉ�Å�¼;Ê�ËI¼�¼��*Ì�~�Í�Ã#Ä9Å;Æ"¹y½ÈÇ"¹
É�»�¹GÊ�»�¼�¼��
Î�~I���$�;r/Ï�Ï]ÏÐ¸�~���xRÁ�·5¾�½%s�|�|$z*Ã Ë�Ë
z�~I����{�wy~�� tvu�|
� ��|$��� z'|
�



d
(
�+�
�$�������!���f,W���e(+���j�:�ë�
h+�gik������l&�ì	nm��Å�qpsr1tvu
�����3�ìd+�$(+�-��tT�í	$���#�
�$���
xy�����-tT���î���{��	&���ï(
�&�*"#���!��	&�ð,��+mñ�è�������}(&"}�e(��è��m¿	��yik�²pòx�tW��������Ñ

LBØ á�TÙµÜ&Ó%O
Û�Ø Q�ÒTÓ�Ô[Ø�S�Ù7ÚCTU á:á*ÝQÞfØ V+Ó�ÝQÔ$Ò�Ù7Ú`ÞfÙàê/Ú:Ú`Ø*X
Ó=Ô�ÕÈÖR×CØ�Ù�Ø�ÚlÛ"Ø�Ü�Ý Ø�ÜyÚ�Ý ÔCÚ=Þ�Ý ß Ú ß�à
áCÖR×CØ�Ý Õãâ�Ý ÔCÞ�Ý ßCÚ ßKâIä�Ù�ÜlÛ�Ö3Û;ÞåÕÈÛCÝ Ø�ÜyÚ�Ý ÔCÚyÞ�Ý ßCÚéîå¯×�ÖIæ
×�ç�è Ñ­E�é¿æêç�ë é:å�×�ÖIæà×�ç

ì�í:î�ï`>@5Kð"ï
ñ Ú
Û;òC×KÛ"Óy×�óKäIÞ�×Cô ÔCÜyäIÜ3Û;Ó=ä.Úyõ�×KÛ�ö7Û�âIõ�ÜyÚø÷Èä
ù�äIâIÚ=Ø�á�ä.Ü=õ�Þ�ÔCÚyØ�õ�ò�Õãõ�ÓM×CØ�ÜyÚyÓ=Ø�ôCÔCÚyä�×�âIõ�ú�ßCÔCÚ=äIÓ�â�õ�ò�ÚyÓ=õ�Þ%Ü=ö�Ü�÷

Ú=äIú7Ü�Ý%ûRõ;ü�äIá�äIÓ�ý�Úyþ ädä
ÿ7âIØ�äIò�Ú:Ø�ú�ßCÞ�äIú7äIò�Ú
Û;ÚyØ�õ�ò õ"ÕKÕ�Û;ÔCÞ�Ú�÷�Úyõ�Þ�äIÓlÛ"òCâIädÛ;ò ×�Óyä�Û"Þv÷�ÚyØ�ú�ä�ú�äIâ
þKÛ;òCØ�Ü=ú7Ü%õ�ò�ÚyþCä
Ü=Ø ú�ßCÞ�ä>óKäIÞ�×Cô ÔCÜ:äIò�á�Ø�Óyõ�ò ú7äIò�Ú%ß ÓyäIÜ=äIò�ÚyÜMòCõ�ò�÷Èò äIÙ�Þ�Ø�Ù�Ø�ôCÞ�ä:ßCÓ=õ�ôCÞ�äIú�Ü�Ý � þ Ø Ü>ßKÛ"ßKä�Ó�õ�ÔCÚyÞ�Ø�òCäIÜ>Úyþ ädÛ;ßCßCÓ=õ'Û"âlþ
Ú=õ[ô*ä�ÚlÛ���äIò�Ø�ò�Úyþ ä����	��
9÷���
 � ñ�� Óyõ�à
ä�âIÚ.üMØ�Úyþ]ÓyäIÙ�Û;Ó=×�ÚyþCä�ÔCÜyä�õ"Õ Ú=þCä��9õ�ò�Ú=Óyõ�Þ�Þ�äIÓ��dÓyä�Û��däIÚ�ü9õ�Ó��� �������jÛ;Ü.Û;ò�õ"ùK÷�ÚyþCäG÷ÈÜ=þCäIÞåÕdâIõ�ú�ßKõ�òCäIò�ÚdØ�ò]ÚyþCä�×CäIÜ=Ø Ù�ò�õ"Õ�Õ�Û;ÔCÞ�Ú�÷�Úyõ�Þ�äIÓlÛ"ò'Ú3Ó=ä�Û;Þå÷�ÚyØ�ú7ä.× Ø Ü=ÚyÓ=Ø ô ÔCÚyäI×�Ü=ö�Ü�÷
Ú=äIú7Ü�Ý

� ,������
	/��(+"}����	��

����� �!��"$#&%('*)+'��,#.-,/�0&�1-��1'324)52$#&6('76589�!#:";24<=#.>!?�2$���*@�6(-,/!?�2$�1<�@�6('324<=630("$A�"$2$�1-B"�#.'+2;�1'��!���,8C6(<�<=�1)50ED�F 6(<=0&�
#G'32$�1<�8�)5@�#.'�%IH�#CJK�+JL#.'32$��%(<$)52;#G'�%M"$�1'�";6(<="�)+'��INO6(<�)5@�2P?!)52$6(<="QHR�!)QS+�*#.'�@1<=�1)5"$#.'�%+0&AT>!���1'U>!)5"$���U6�'L"$2P)+'��I)+<=�
V ��0:�I>!?�";��"W)5"�)+'X)50&2$�1<$'!)52$#&S+�*2$6Y"4/!��@�#.)50&#&Z����[)+'��X24��?�"�@�6+"$2$0&A\)+<]@^��#&2$��@�24?!<]��"W_E`�a=Jb�����*�!��S+��0&6(/!-��1'32c6O8
)+/!/�0&#:@1)O2$#&6('�"*8d6�<�"P?�@^�e�1'+S�#.<=6('!-��1'32$"�-,)QAL%�<=�1)52$0&AU>!�1'�� V 278f<=6�-g24���b)QSh)5#&0.)+>�#&0&#&2iAj658k"$�1<=S�#:@���"*"4?�@��U)5"
@�0:6�@�l*"$Am'�@��!<=6('�#&Z1)52;#:6�'9Hn<=��0&#.)+>�0&��%(<=6(?!/*@�6�-,-�?!'�#:@1)O2$#&6('9HI-��1-�>!�1<]"4��#./o)3'��*8f)5#&0.?!<=���!��2$��@�2$#&6('9J

pq6hF ��S+�1<rH 24���\-�#&%(<$)O2$#&6('j658�8�)+?�0&2=D�2$6+0&�1<$)3'+2s@�6(-7-c?!'�#&@1)52;#:6�'T"$A�"$2$�1-�"s2$6X24���\<]�1)50.-t658 V ��0&�I>!?�"$��"
/!<=��"$�1'32$"u'�6('3Di'���%+0&#&%+#.>�0&�W/!<]6(>�0&�1-�"1H!"$6�-��k658�24���1-v)O�!�I<=��"$"$���b>3As6(?!<�/!<=��S�#&6(?�"wF�6�<$l+" #.'s2P����@�6('32$��x�2�6O8
y z|{ H�24��� y 6('324<=6+0&0&�1< z <=�1) { ��2=F�6�<$l*_~}!�5H9�1�!HI�Q�!H9�1�raiJ y z|{ #:"w) V ��0&�I>!?�"w24�!)52 �!)5"�)5"$"4?!-����s#.'�@1<=�1)O"$#.'�%
#G-7/!6(<=2P)+'�@���)+'���F�#&�!��"4/!<]�1)5��)5@�@��1/�24)3'�@���#.'�)+/!/�0&#&@1)52$#&6(',)3<=�1)5"�)5"��!#&S+�1<="$��)5"�"4��6(/3DC�I6�6(<�@�6('324<=6+0CH+<=6(>�6+2$#&@�"
6(<�)+?�2$6�-�6+2$#&S+�,_~�haiJ��q����#.'!���1<=�1'32�<=��0&#G)3>�#:0&#&2=AL)+'��o<=�1)O0~D�2;#G-B�c)52$2P<=#.>!?�2$��"u6O8 y zk{ HI#&2$"w0&6hF�D�@�6+"$2u)+'��YF�#&�!�
@�6(-,-��1<=@�#.)50�)QSh)O#:0.)+>�#&0&#&2=A+H�)+'���)M<=�1)O"$6('!)+>�0&�*0:��S3��0�6O8u"$#.-,/�0&#&@�#:2=A�)+'����I��x�#G>�#&0&#&2=AU#G'X";A("$2;�1-��!��";#:%�'9H�)+<=�
<=�1)5"$6('�"�24�!)52q�]?�"$2;#~8CAL24���*#.'+2;�1<=��"$2�6O8q�!)QS�#.'�%o2P������� z|� D yq� ���L@�6�-,-�?!'�#:@1)O2$#&6('L#.'38�<$)5"$2P<$?�@�24?!<=�s>!?�#&0:�
)+<=6(?!'��s24��� y zk{TV ��0&�I>!?�",_~�raiJ

����#&"�/!)+/��1<�6(?�2;0:#.'���"�6(?!<�)3/!/!<=6()5@��k6('���65F\2$6k?�"$� y z|{ )5"�)+'k65�9D�24���PD�"P����0~89@�6(-,/�6('��1'+2�#.'�24�����!��"$#&%('
658 8f)+?�0&2=D�2;6+0&�1<$)+'32�<=�1)50ED�2$#.-��*�!#:";24<=#.>!?�2$���U"$A�"$2$�1-�"Q������@�2$#&6('X}b)+'!)50&A�Z���" y zk{ �!�1/!�1'��I)+>�#&0&#.2=A9������@�2$#&6('X�
�!� V '���"u24���w"$A�"$2$�1-�-�6��!��0C� y zk{ '�6('3D�";2$6(/76(/!�1<$)O2$#&6('*#.'*24����/!<=��"$�1'�@��k658�-����!#.?!-�8�)5#&0.?!<=��"�#&"��!#&"$@1?�"$"$���
#G'M����@�2$#&6('��I�n����@�2;#:6�'L��)O�!�I<=��"$"$��" y zk{ #.'!)5@�@���"$"$#.>�#&0&#.2=A\)+'��Y#:2;"k#G-7/!)5@�2k6('b�!)3<=�L<=�1)50ED�2$#.-���6(/!�1<;)52$#&6('9J
������<=��0&#.)+>�0&�s%(<=6(?!/�@�6(-,-�?!'�#&@1)52$#&6('9H�8f)O#:0.?!<=�*�!��2$��@�2$#&6('X)+'��\-B�1-c>��1<="4��#./9H�)+'���@�0:6�@�lM"$A!'�@^�!<=6�'�#:Z1)O2$#&6('
"$�1<=S�#:@���"k)+<=�k�!#&"$@1?�";"$���M#G'Y����@�2$#&6('�"k��2$6,�!J���#.'!)50&0&A+Hn����@�2;#:6�'b��@�6('�@�0.?��!��"k24����/!)3/!�1<�J

� ik��'0���+�
��u
�����-��� 	$m¼��pòr

y zk{ ?�"$��"�) 2iFq#:";2$����/!)5#.<�@1)3>�0:��)O"�24<$)+'�"4-B#:";"$#&6('�-B���!#G?!-¡J������ y zk{ /!�+A�"$#&@1)5090.)QA+�1<�"4/���@�# V ���s#G'Y_~�ra
)50&0:65F�"�2$6+0&�1<$)+'�@��q658n"$6�-�� @1)+>�0&#G'�%�8�)+?�0&2$"u¢£6('��qF�#.<=��6(/��1'!N5"4��6(<=2�8�)5#&0.?!<=��"4¤�H�>+A�"$Fq#:2;@^��#.'�%k8�<=6(-¥�!#E���1<=�1'32$#.)50
¦ L!§@VIZ©¨aM�O£ª�¨BE�ZI«@E�O[H[VIE�GIGI_
Z[F�«�«~M�O[HQNP]�\:_#D+¬BL9­@H®§@O[M�F�¯$§�°BOQM=±[N�²PH(°BS�c©³�bQ^�´=°!´=µ�µab£´P¶�·�¶�¸P¹$´;¶�º$º=¸�» Y9µBc�SWJ®¬!¼�L�^�½f¾¿ bKR@Z[H[VIHQF@H[M�^:F�«~NUO[VIM�O}LRÀN�²PR@VK²UM�J�Á�R@VKÂ�NUO[Z[VI]@E�]@N#LRÀN�²PR@VK²UE$]@N�Ã7VIZ[\~M�Er­acIÂ*NUR@VI]@E�S�MiÂ:VIZ£²UM�°TE*VIZ�­9¶�Ä$·;º-J.Ä$Ä�¶�Ã7VIZQ\¿M�E�­!°TM�O[HQF�¯*E�G&¾+L7NUG&Å

ÆIÇPÈ ¶âJ®ÉP¶�¸$·r¶�¸ Ç º$¹¯JaD@E$ÊQÅ Æ©Ç4È ¶âJ®ÉP¶�¸;·�¶i¹=·$º=º�¾QË�E=Â`b[^:LcÌ�O[M�F�«�¬BcIË*Í�Í�ÍÎ°TE$¯*N�J!§:HQH£«5Å ´$´=«@E�R:]@M-OQEr¾ V Z[H�¾ F@H G&¾ «`HC´$¬BcIË�¾Ï D@E$²PF@GI]@E�]@NT]@N9¬BV:ÐNUR�²UVIE*Z ]@E9Á�R@VKÂ�NUO[ZQVI]@E*]@NT]@N!Ã7VIZQ\¿M�E�­$¬BE�X�«~M�Ì�O[E�R@]@N7J+ÑWGIMP²UM�¬ È ­�¶i¹=Ä;ÄIÃ7VIZQ\¿M�E�­=°TM�O[HQF�¯*E�G&¾@L NPG&Å Æ©Ç4È ¶âJ®ÉP¶i¹ È Ä$Ä$Ä$¸$¹J D@E$ÊQÅ ÆIÇPÈ ¶âJ®ÉP¶i¹ È Ä$Ä$Ä$¸$·P¾1Ë�E=Â`VK¯�E*HQM�O[Z+Ò�M�X#N9°TE$¯�N;Å+§`H[H®«5Å ´;´=¨!¨!¨9¾ R@E=Â`VK¯�E*HQM-O[Z�¾ ]:V&¾ Ó:²=¾ F@G&¾ «@H�¾

�



2$6s"$#.'�%+0&�PD�F�#.<=�s6(/��1<$)52$#&6('9J,pq65F���S3�1<�H924��#&"c-���@��!)+'�#&"4-Ô@1)+'!'�6+2c/!<]6hS�#&�!��<=��"$#&0&#&�1'�@��s2$6s24���,";#G-�?�0&24)+'���6�?�"
#G'32$�1<$<;?!/�2$#&6('s658�>!6324�*F�#.<=��"1J

y zk{ #&"u)�-�?�0:2;#~Di-7)5"$2$�1< V ��0&�I>!?�"1J Õ ?�"�"$#&%('!)50&#.'�%*24)+l5��"�6('��k6(?�2 658�2=F 6�S5)50.?���"1�uÖ=×PØ4×rÙ4Ù�Ú£Û1×1H56324���1<=F�#&"$�
24���M"$24)52$�Y658c)+'j#&�!0&�\>!?�"1�*Ü+Ý+Þ�Ú®ß©à+ßIáCHqFu��#&@^�T)50&F�)QA("*65S+�1<=Fu<]#:2;��"W)U<=��@���";"$#&S+�MSh)50.?��+J�����#&"o>!�1�!)QS�#&6(<�H
2$6+%+��24���1<�F�#&24�s24����?!'�#&âm?��1'���"$"�658�8�<$)+-��k#&�!�1'32$# V �1<="1H9#&"k��xm/�0&6+#&2$���Y8C6(<�>!?�"�)+<;>�#:2P<$)52$#&6('9J z Ø4à3Ö4ÖPÚ®×QÖkÙ�×1ß�Ù^×
Þcã�ä&áCÚ.å=à+ØPØ4×rÙ4Ù�æ�Ú£á£ç�Ü+×1áC×QÖ4Þ�Ú£ßIÚèÙ^áCÚ£ØkØPÝ+ä®ä&ÚèÙ^Ú£Ý+ß*Ö=×�Ù�Ý+ä&ã(áCÚ£Ý+ß�/�6+0&#:@�A*#&"�?�"$����J������|'�6��!��24<;)+'�"4-�#&2$2$#.'�%�24��� 8�<$)+-��
F�#&24��24����0&65F ��"$2�#&�!�1'32$# V �1<�)50&F�)QA("�%+6���"�24�!<=6(?�%���)+'���%+��2$"�24����>!?�"1J��n<$)+-B��"�24�!)O2R�!)QS+��0:63"$2R)3<$>�#&24<$)52$#&6(' 6(<
�!)1S3�|>����1's�!��"$24<]6hA3���W>3A��1<;<=6(<="�)+<=�k)+?�2$6�-,)52$#&@1)50&0&Ab<=��24<$)3'�"4-�#&2$2$����J zjé Ö=à+Þ�×�#&"u)�/�#&��@���6O8R�1'�@1)+/�"P?�0G)O2$���
#G'38C6(<$-7)52$#&6('*24<$)QS+��0&#.'�%*6('*24����'���2=F 6(<$l©JRêf2u-,)QA*@�6('+2P)5#.'s)sÞ�×�ÙPÙ^à1ë3×1H!),?�"$�1<iD�0:��S3��0R/�#&��@���6O8R#.'38C6(<$-,)52;#:6�'9J

����6(?�%�� y zk{ 8f)3?�0:2]D�@�6(' V '��1-��1'32c)+'��Y�1<$<=6(<q�!��2$��@�2$#&6('M-���@��!)+'�#&"4-�"k�1'�"4?!<]�c2P�!)52u-�6+";2�8�)5#&0.?!<=��"�)+<=�
/!�1<=@���#&S+���M@�6('�"$#&"$2;�1'+2$0&AM>+As)50&0R'�6��!��"�_.�1}raiH!"$6�-��k"4?!>�2$0&���1<$<=6(<]"�@1)+'s0&�1)5�Y2$6,#.'�@�6('�"$#&"$2;�1'�@�A+Juê�'�@�6�'�"$#&"$2$�1'32
8f<$)3-���6(-B#:";"$#&6('�"k6(@�@1?!< Fu���1'¡8f)3?�0:2;"|��#&2�2P����0.)5"$2�>!?�2k6('��,>�#&2k658�)B8f<;)+-��c)O2u"$6�-��,<=��@�#./�#:�1'32$" ¶ H924)5%+%3���
ì ";��2u#.'Y��#&%(?!<=�s�PDiÕwJn�q��#:"�-7)1As0&�1)5�M2$6©� 24���,-���"$"4)5%3��2$6s>!�,)5@�@��1/�2$���M#.'Y�I?!/�0&#:@1)O2$��>3Ab24����<=��@�#./�#:�1'32$"
#G'�24���cí*"$��2w658���#&%(?!<=�s�PDiÕwH�?!/�6('M<=��24<$)+'�"P-�#&"$"$#&6('9��#.'�@�6('�";#:";2$�1'+2�-B��"$"4)5%+��6(-B#:";"$#&6('9H9#E8�24����"$�1'��!�1<q8�)5#&0&"
>!�P8C6(<=��<]��24<$)+'�"4-B#:";"$#&6('9J z 24��6�<=6(?�%(�q�!#&"$@1?�"$"$#&6('�658!24����"$�î8f)5#&0.?!<=��"$@��1'!)+<=#&6+"�@1)+'k>!�î8d6�?!'���#.',_.�Q��a=J�pq6hF ��S+�1<
#G'38�<=��â!?��1'+2w24����Ab-,)QAs>!�+H!2P���c/!<=6(>!)3>�#:0&#&2=As658�#:2;"u6�@�@1?!<$<=�1'�@���#:"k��#&%(�Y�1'�6(?�%(�*2$6*>!��2P)+l5�1'*#.'+2;6W)5@�@�6�?!'+21H
)52�0&�1)5"$2 8C6(<���#&%(��0&A*8�)+?�0&2=D�2$6+0&�1<$)3'+2u)3/!/�0:#&@1)52;#:6�'�"k658 y�z|{ J

set obliged to accept B

setRecipients - r d
set rejects the frame

error flag

setRecipients - 
EOF
r r d

sender detects the error

Sender r r
d transition

error flag

A

setRecipients - r r d set obliged to accept despite format violationoverload flag

Sender r r r

setRecipients - 
EOF
r r r

sender schedules retransmission

set has not the frame

at this point

set accepts the frameno error - 

no error sender sees only an overload condition
no retransmission is due{

set has the frame

r

��#&%(?!<=���3�Rê�'�@�6('�"$#&"$2$�1'�@�AY#.' y zk{ �1<;<=6(<��!)+'��!0&#.'�%

ï �w�+���!��� ð 	+�
���

ñL���1'�?!-��1<$)52$��6(?!<q8�)+?�0&2�)5"$"4?!-,/�2;#:6�'�"1H!8C6(<$-7)50&#:Z�#.'�%Y24�����!#:";@1?�"$"$#&6('�658�����@�2$#&6('L}!H9)+'��L/!<=��"$�1'32k24���
/!<=6(/!�1<]2$#&��"c6O8�6(?!<w"$A�"$2$�1-ò-�6��!��0dJ*������-�6��!��0�)O�!�I<=��"$"$��"�)s"$��2k658u/!<=6�@���"$"$��"�@�6(-,-�?!'�#&@1)52$#.'�%b2P�!<=6(?�%(�
y z|{ J���)5@��o/!<]6(@���"$"�#&"B)O2$24)5@������M2$6s24����'���2=F 6(<$l¡24�!<=6(?�%(��) y z|{ #.'32$�1<�8�)5@��+J���6+%+��24���1<rH�24����AY8C6(<$-ó)
'�6(�!�+J�ñL�,)5"$"4?!-B�c2P�!)52u2P����/!<=6�@���"$"$��"�)+<=��8�)5#&0ED�"$#&0:�1'32,)+'��L>�0.)+-���)50&0�2$�1-7/!6(<$)3<=A*8f)O#:0.?!<=��"�6('Y24��� y zk{
'���2iF 6(<;ls@�6(-,/�6('��1'32$"1J�ñL�,"P)1AM)*@�6(-,/�6('��1'+2�#&"�ô�õ(öI÷	øiù�öIú®ûèø$ü1ú£û.õ©ýIþs#E8�#&2c>!�1�!)QS+��"�@�6(<$<=��@�2;0:AM6(<w@1<;)5"4����"
#~8�#&2*�!6(��"s-�6(<]�s24�!)+'�)�%+#&S+�1'T'(?!-�>!�1<7658k6(-�#&"$"$#&6('�8f)O#:0.?!<=��"s#.'j)L2$#.-��Y#.'+2$�1<]Sh)50w658�<=�P8d�1<]�1'�@��+H @1)50&0:���
24����@�6(-,/!6�'��1'+21ÿ ",Ý+Þ�Ú.ÙPÙ^Ú£Ý+ßLÜ3×ië3Öi×P×1J������������ ýnõ�þPô��	�5÷�
���
�����ý9õIý©þ1ü�)+<]�c-�6��!��0&����>3Ab24����8�)5#&0.?!<=�
"$�1-,)+'32$#&@�"u?�"$���Y#G'�_.�1�rai�
� r>s�xMu�x
|:}3~I�3s'~���xM{����v��{I��xMx=�vxl}3x=��|
�	�%Í;~�}dz��vx
u�{��%�
~I��u�xluW�²{�w:t����l{��'u$tvu�|�x=��|M��xl|�x
�
|$tv{��7~Iwyx�Ã%x=�vx
�
|$wy{�}3~��I��xl|$tv�Rt���|�x=w���x=w�½

xy���
xM{Iw���x=�'�=tvx=��|9wyxl�
x=tv��xywM�=t�wy�=��tv|$wy���

}



� Ø�òC×CØ�á�Ø�×CÔKÛ"ÞKâIõ�ú7ß*õ�òCä�ò'Ú=Ü Û"Óyä���� 5������U5��! "�Gî#�$ ��% ï üMØ�Úyþ�&('*),+-+.)"&(/1032543672-298;:3<
�aÕÈÛ"Ø�Þ Ô Óyädô ÔCÓyÜ=ÚyÜdò äIá�äIÓ3Û�ù�äIâIÚRú7õ�Ó=ädÚ=þKÛ;ò=8;:3ÚyÓ
Û;òCÜ=ú7Ø�ÜyÜ=Ø õ�òCÜ9Ø ò�Û;ò�Ø�ò�ÚyäIÓ=á�Û;Þ�õ;Õ>Óyä
Õ$äIÓyäIò âIä?>;<
� õ�ú7Ø�ÜyÜ=Ø õ�ò�ÕÈÛ;Ø�Þ�ÔCÓ=äIÜ�ú�Û�ögô*ä3Ø�òCâIõ�ò ÜyØ�ÜyÚ=äIò�Ú � Ø�Ý ä�Ý�ý�òCõ�Ú�õ�ôCÜyäIÓ=á�äI×êô'ö�Û;Þ�Þ�Óyä�âIØ�ßCØ�äIò�ÚyÜi�#<
� Ú=þCäIÓyäjØ ÜMò õgß*äIÓyú�Û;òCä�ò'Ú9Õ�Û;Ø�Þ�ÔCÓyäRõ;Õ#Ü=þKÛ;Ó=äI×�òCä�Ú�ü�õ�Ó��7â�õ�ú7ß*õ�ò äIò�ÚyÜ�ýCÛ"Ü%à
ÔCÜ=ÚyØåóKäI×�Ø�ò ñ äIâIÚ=Ø õ�ò=@KÝ

³µö÷Ì Agö�³�ËîÃP´WÍ�´�ÃnÈ3¸T¹
È�´�¸7·T½U´�¾
y zk{ �!)5"M)U-����!#.?!- )5@�@���"$"s@�6('324<=6+0�¢5B zwy ¤,"P?!>3D�0G)QA+�1<¡24�!)52b>!)5";#:@1)O0:0&AÎ��x!��#.>�#&2$"M24���L"4)+-B��l3#.'��

658�/!<=6�/!�1<=2$#&��"k#&�!�1'32$# V ���\#.'L/!<=��S�#&6(?�"kF 6(<$l3"u6�'DC z|{ ",_.�1�raiJ z V <="$2q8d6�<$-,)50&#&Z1)52$#&6('M6O8 y z|{ B zuy D�0&��S+��0
/!<=6(/!�1<]2$#&��"�#.'s_.�1�ran/!<=65S+����â!?�#&2$���P����@�2$#&S+�+J���#&%(?!<=��}w@�6(-7/�0:�1-B�1'+2$"�24�!)52��!� V '�#&2$#&6('7F�#&24��24����2$#.-��PDi<]��0G)O2$���
/!<=6(/!�1<]2$#&��"EB y zk{ �hD7B y�z|{ `!J

`aqGFgo��­¡ kd¦
§�¬�¨�±;¬�ª
¥�Ã%�
{Iw�wyx
�
|*�'{;��xluµwyx
�lx=tv��t���� ~��3�����l{�w�w���z�|�x
�3��wy~�}3x>|$wy~I��u�}Rtvu�u$tv{I�*�
wyx
�
xytv��xd|$s�xMu�~�}3x9��wy~�} x��
`aqGFgoIH ¡ c�¦�¦
§C¦�e.£;¥
£;±;¥I©�§C¤�Ã��l{�w�wyx
�
|.��{;��x
ug��x
|�xl�
|�~I���]�
{Iw�w���z'|$tv{��@��{I��x����]|$s'x
�'x
|$�>{IwKJ.t��7~R�v{;�
~����v��wyxl�
x=tv��xl� ��wy~�}3x��
`aqGFgoIL ¡ o�£;¥7MR§¿¦#N�n.¦
¨�£�¦ Ã.~I����|$�#{���wy~�}3xlu�wyx
�lx=tv��x
��~�|d~�����|ã�>{��
{Iw�wyx
�
|M��{;��x
u
�
~�wyx9wyxl�
x=tv��xl��t��7|$s�xMu�~�}3xM{�wy��x=wM~�|>�C{�|$sg��{;��x
u
�
`aqGFgo*O ¡ kM§C´�¤*¨�£;¨�n.«�©�ª
ªI©�§C¤�e.£;PC¦
£;£�Ã5t��[~QJ;�'{I�W�7|$tv} xRt���|�x=wy�I~��SR�TKU"�C{�}Rtvu�u$tv{��
��~It�����wyx
u�}3~I��{;�
�y��w:t��7~�|:}3{�u�|�V�|$wy~��'u�}Rtvu�u$tv{I��u
�
`aqGFgoIW ¡ kM§C´�¤*¨�£;¨�_
¤*¬�±;±;£;ª
ªI©YX�©�®�©²¥7Z�Ã*t��[~[J;�'{I�>��|$tv}3xdt���|�x=wy�I~��SR TKU �C|$s�xR�'x
|ã�>{�wKJ
}3~I�3�Cx9t��'~��
�
xlu�u$t���� x.~�|>}3{�u�|]\*|$tv}3xlu
�C�Wtv|$s ~3|�{�|�~I���;��wy~�|$tv{��[{��%~�|>}3{�u�|?R�^`_ba"�
`aqGFgoIc ¡ kM§C´�¤*¨�£;¨�b>¦
¬'¤*ªI«�©�ª
ªI©�§C¤�e.£�®²¬;Z�Ã�~I���3��wy~�}3x:���'x=�'x
�j��{Iw:|$wy~��'u�}Rtvu�u$tv{I��tvu
|$wy~��'u�}Rtv|�|�x
��{I�7|$s�x9�'x
|ã�>{�wKJg�>tv|$s�t��7~d�C{�������x
�7��xy�v~��g{��dR�efU>Ä=R�^g_ha��
`aqGFgoIi ¡ bd©,P�j ¥I¤*£;ªlª�Ã*�l{�w�wyx
�
|%��{;��x
u�wyx
�lx=tv��t����.~I�j���'�
{�w�w���z�|�xl�j��wy~�}3x9|$wy~I��u�}Rtvu�u$tv{I�*�
wyx
�
xytv��x9tv|>~�|�wyx
~��K|$tv}3x��I~����'x
u:|$s�~�|5�;tlkCx=wI�'~�|>} {�u�|
�����.~]J;��{I�>�gu�}3~����&�
{��'u�|�~���|�m9noe,^`p�qre��

��#:%�?!<=��}!� y zk{ B zwy D�0&��S+��0�/!<=6(/��1<=2$#&��"

B y zk{ �U-,)+/�"*24���Y8f)O#:0.?!<=��"$�1-,)+'32$#&@�"s#.'+24<]6(�I?�@����Î�1)3<=0&#:�1<¡6('32$6\2P���o6�/!�1<$)52;#:6�'!)50|)O"$"4?!-,/�2$#&6('�"s6O8
y z|{ H�>!��#.'�%�sutwvyxQJ=B y zk{ �*"4/���@�# V ��"B)s-7)5x(#.-�?!- 8�<$)+-B�c2P<$)+'�"4-�#&"$";#:6�'M�!��0.)1A+H�Fu��#&@^��#:"{z	|!}�#G'�24���
)+>�"$�1'�@��w65898f)+?�0&2$"QJ�êC2��!�1/!�1'��!"�6('*-���"$"P)5%+��0.)52$�1'�@�A7@�0G)O"$"$��"�)+'��,65���1<=���*0&6()5��>�6(?!'��!"�_.�Q`(H�}+}�H(�!H©�PaiJ������
~ Ý+ã�ßIÜ3×4ÜMáCÖ=à+ß!Ù�Þ�Ú.ÙPÙ�Ú®Ý+ß�Ü+×1ä&à���#.'�@�0.?��!��"1z	�,�y�M¢$B y z|{ �+¤�H92P����-,)5x�#.-c?!-Ô�I?!<$)52$#&6('�658u)+'M#.'!)5@�@���"$"$#.>�#&0&#.2=A
8f)+?�0&2�_E}!�;aiJ]B y zk{ `�#&"�@1<;?�@�#G)O0�8C6(< )5@���#:��S�#.'�%b��#&%(�b/!<=��@�#&"$#&6('Y6('*";Am'�@��!<=6('�#&Z����b@�0&6�@^l3"�_.�1�raiJ

³µö÷Ì �E�&³�ËîÃP´WÍ�´�Ã�È�¸«¹
È�´�¸v·v½P´�¾
y zk{ �!)5"��1<$<=6(<iDi<=��@�65S+�1<=A�-���@��!)+'�#&"4-�"�6('�2$6(/�658924����>!)5"$#&@*B zwy "4?!>3D�0.)QA+�1<R8f?!'�@�2$#&6('!)O0:#&2=A+H�24�!)52�A�#&��0:�

#G'32$�1<=��";2$#.'�%W-���";"4)5%+�k/!<=6(/��1<=2$#&��"1J ������"$��-���@��!)+'�#&"4-�"k/!<=65S(#&�!��)5�!�!#&2$#&6('!)O0��!�1/!�1'��I)+>�#&0&#.2=Ab%�?!)+<$)+'32$����"1H�#.'
"$6(-��wF�)1A�F�#&24�724���q�n)QS+6(<�6O8�24���w0:63%+#&@1)5090:#.'!l7@�6('324<=6+0�¢KC�C y ¤�"4?!>3D�0.)QA+�1< #.'�C zk{ "1�î24���u6�-�#&"$"$#&6('78�)5#&0G?!<]��"
"4/!��@�# V ���Î>+AuB y zk{ �\)3<=�b-,)5"4lO���U#G'X%3�1'��1<$)50u)52724����C�C y 0&��S+��0u>3A\24���b<]��24<=AU-���@^�!)3'�#:"P- 658 y z|{ J
p�65F ��S+�1<�H�24���k��x�#&"$2$�1'�@���658�#.'�@�6('�"$#&"$2;�1'+2k6(-B#:";"$#&6('�"1HI)5"q�!#:";@1?�"$"$���M#.'b����@�2$#&6('Y}!H!/!6+"$2P?�0G)O2$��"1�

� Ú=þKÛ;ÚMÚ=þCäIÓyäjú[Û�ö�ôKä3ú7ä�ÜyÜlÛ"Ù�ä3×CÔCß Þ Ø�â�Û"ÚyäIÜMüMþ äIò�Úyþ äIö[Û"Óyä3ÓyäIâ�õ;á�äIÓ=äI×d<
� Ì�{�w#t���u�|�~I���
xd|$s'x9�;��wy~�|$tv{��7{��&~R} x
u�u�~���x9|$wy~��'u�~��l|$tv{���wy{����'� �#Î9{�|�x�|$s�~�|>|$s�tvu5~�u�u$��}dz�|$tv{I��tvu5�l{��'�
x=w��'x
���>tv|$s�|$s'x9|�{�|�~��

�;�'}M�Cx=wM{I����~�t�����wyx
u�{���zC{�u�u$t����v�7�"tlk¿x=wyx=��|9�l{�}RzC{I��xy��|�u
�

�



^>qGFgo��­¡��9¬'®	©�¨%©�¥7ZµÃdt���~��
{�w�wyx
�l|R��{;��xj��wy{�~����l~�u�|�u.~�}3x
u�u�~���x��%|$s'x=��|$s�x.}3x
u�u�~���x.tvu
x
��x=��|$��~I���v����xy��tv��x=wyx
�[|�{3~3�
{Iw�wyx
�
|>��{;��x��
^>qGFgoIH ¡êk�£;ª
¥y¡y£b�>§C¦
¥1F�PC¦
£;£�«�£�¤ ¥�Ã�t��M~7}3x
u�u�~���xjtvu.��x=��tv��xywyx
��|�{�~��l{�w�wyx
�
|d��{;��x��
|$s'x=��|$s'x3}3x
u�u�~���xjtvudx
��x=��|$��~I���v����x=��tv��x=wyx
��|�{�~����W�
{�w�wyx
�l|9��{;��x
u
��t���|$s�x3u�xy����x=w3wyx
} ~�t��'u
�
{Iw�wyx
�
|
�
^>qGFgoIL ¡�F3¥=¡l®�£;¬�ªl¥=¡y§C¤*±;£@ej£�®�©,��£�¦-ZµÃ ~�����}3x
u�u�~���x���x=��tv��x=wyxl�/|�{�~[�
{�w�wyx
�l|­�'{;��x�tvu
��x=��tv��x=wyxl��~�|W�vxl~�u�|9{I���lx��
^>qGFgo*O ¡êo�§C¤ ¡y¥I¦I©,�*©�¬'®�©²¥7Z�Ã�~����g}3x
u�u�~���xd��x=��tv��x=wyx
��|�{ ~3�
{�w�wyxl�
|5�'{;��xd�>~�u5��wy{�~����
~�u�|
���.~R�'{;��x��
^>qGFgoIW ¡êb�§�¥
¬'®:nj¦
¨�£�¦�Ã]�y�;�o�#�(�-�(�$�7���
^>qGFgoIc ¡êk�§C´�¤*¨�£;¨@_
¤*±;§C¤*ªG©²ªl¥
£�¤ ¥gn.«�©�ª
ªI©�§C¤�e.£;PC¦
£;£�Ã�t��[~QJ;�'{I�>��|$tv}3xdt���|�x=wy�I~��
R�TKU;�"t��'�
{I��u$tvu�|�x=��|d{�}dtvu�u$tv{��7��~�t�����wyx
u9} ~��g{;�
�=��w:t��7~�|:}3{�u�|	� |$wy~��'u�}Rtvu�u$tv{��'u
�

��#&%(?!<=���!� { )52;#:S3� y z|{ C�C y D�0:��S3��0R/!<=6�/!�1<=2$#&��"

� Ú=þKÛ;ÚMÜ=õ�ú7ä��gõ;Õ>ÚyþCä*�7õ�ú7Ø�ÜyÜ=Ø�õ�òCÜ � �[���3�9üMØ Þ�Þ*ÜyþCõ;ü�Û;ÚMÚ=þCä��d�©� Ø�ò�ÚyäIÓøÕÈÛ;â�ä­Û"ÜMØ�òCâIõ�ò ÜyØ�ÜyÚ=äIò�Údõ�ú�Ø�ÜyÜyØ�õ�òCÜ�Ý
��#&%(?!<=����<]��@1)50&0:"î8f<]6(-�_.�1�raI24���EC�C y D�0&��S+��0n/!<]6(/!�1<=2;#:��" 658 y zk{ J+����� V <="$2 V S+��/!<=6(/��1<=2$#&��" @^�!)3<$)5@�2$�1<=#&Z��

24���c<=��0&#.)+>�#&0&#&2iAM658 y zk{ @�6�-,-�?!'�#:@1)O2$#&6('M)+'��b#&2$"�"P��6(<=2$@�6(-B#G'�%3"1J�C y z|{ �*/!<=65S(#&�!��"w24���k%(<=6(?!'��!"q8C6(< 24���
�!��"$#&%('s658��b��@�#&�1'32u�!�1/��1'��I)+>�#&0:#&2=AM�1'38d6�<=@��1-��1'32u-���@��!)+'�#&"4-�"�_.�1��H��+�;aiJ

� rg�w���j	��S�ìp¡ ������*��u
�����*�(�

� ?!<q#:�!�1)O"k2$6��1'!�!)3'�@�� y�z|{ '���2=F 6(<$l*)QSh)5#&0.)+>�#&0&#:2=A+H�24��6(<=6(?�%���0:As�!#&"$@1?�";"$���L#.'X_.�1��H��r�1a=Hn)+<]��"4l5��2;@^�����
#G'Y��#&%(?!<=���IJk������Ab<]��0:AM6('¡24���,<=�1/�0&#&@1)52$#&6('M658�2P���c/!�3A("$#&@1)50�/!)O24�£¢W@1)+>�0&�,-����!#.?!-�)3'��o2P<$)+'�"$@���#&S+�1<="Q¢
?�"$���o>3A�2P���IB zwy �1'+2;#:2;#:��"w2$6�@�6(-,-�?!'�#&@1)52$�s¢£@��!)+'!'���0.¤�J

�����s"$2P<$)52$��%+AY8C6(<�@^�!)3'!'���0u-����!#.)L<=�1/�0&#&@1)52$#&6('j)5"$"4?!-���"Q���1)O@^�X@1)+>�0&�b<=�1/�0&#&@1)�#:"s<=6(?�2;���\�!#E���1<=�1'32$0&A+H
>!��#.'�%�<=�1)5";6('!)+>�0&�u2;6�@�6('�"$#&�!�1<�8�)5#&0.?!<=��" #.'*�!#~���1<=�1'32�-����!#.)�)5"�#.'��!�1/!�1'��!�1'321�9)+'3AB>�#&2�#&"$"P?����,8�<=6(- )¤B zuy
"4?!>3D�0.)1A3�1<�#&"�"$#.-�?�0&24)+'���6(?�";0:AY24<$)+'�"P-�#&2$2$���s6('s)50&0�2P����<=���I?!'��I)+'32|-����!#.)7#.'+2$�1<i8f)5@���"QJ

����� >!)+<=� y�z|{ F�#.<=����D zk{ �['!)524?!<]��#&"���xm/�0&6+#&2$����8C6(<��!)+'��!0&#.'�%�@��!)+'!'���0!<=�1/�0&#&@1)52$����-����!#.)!��24����";#:%�'!)50&"
8f<=6�- 2P���k�!#~���1<=�1'32u<=���I?!'��I)3'+2k-����!#.),<=��@���#&S+�1<="k)+<=�w@�6(-�>�#.'����b#.'b)3' z|{ �¥8f?!'�@�2;#:6�'9HI>!�P8C6(<=�k#.'32$�1<�8�)5@�#.'�%
24���IB zuy "4?!>3D�0.)1A3�1<�J�����#&"1¥�Ý3ä:ã�Þ ~ ã3Ù§¦!×=ë1ëw#&�!�1)s_è�1�raiH�@�6('�"$2$#&24?�2$��"w)�";#G-7/�0:��-���24��6��s2$6�"$��@1?!<=��<=��";#:0&#&�1'�@��
2$6 y zk{ /!�3A�"$#&@1)50�/!)+<=2;#:2;#:6�'�"1�

� òCõ�×Cä�ÜdÛ;ÚMÚyþ ä¤)Y/�¨,©�ª(6r«$)Y«$)Y&(/­¬dÓyä�âIäIØ�á�ä�Û.â�õ�ÓyÓ=äIâIÚ3ÜyØ�Ù�òKÛ;Þ�õ�ò[Û;Þ�Þ�Ó=äI×CÔCòC×*Û;ò�Údú�äI×CØ�Û3Ø�ò�ÚyäIÓøÕÈÛ;âIä�Üh<
� Ø�ò�ÚyþCä{&(®�«Y¨,©�ª(6#«!)Y«$)Y&3/CýCÚ=þCä.Óyä�âIäIÜyÜ=Ø�á�ä�ÜyØ�Ù�òKÛ;Þ*ÕãÓ=õ�ú ÚyþCä � Ø�×CÞ�ä4�9Õ�Û;Ø�Þ�äI×7ú�äI×CØ�Û.Ø�ÜMâIõ�ú�ôCØ�òCäI×�üMØ�Úyþ�Úyþ ä.ÓyäI× ÔCòC×KÛ"ò'Ú
ú�äI×CØ�Û3ÜyØ�Ù�òKÛ;Þ�Ü9Úyõ�ßCÓ=õ'× ÔCâIägÛ�âIõ�ÓyÓ=äIâIÚdâ
þKÛ"òCòCäIÞ�õ�ÔCÚ=ßCÔCÚ�Ý

pq6hF ��S+�1<rH(2;6B>���658î/!<;)5@�2$#&@1)50�?�"$�k"P?�@^�Y)�"$@����1-���"4��6�?�0:�M>!���1'!�!)+'�@����M2$6,"4?!/!/�6(<=2u)�0&��"$"k<=��"$2P<=#&@�2$#&S+�
)+'���24�(?�"�-B6(<=��<]�1)50&#:";2$#&@ 8f)3?�0:2�-B6(�!��0�_.�Q��a=�9"$24?�@�l5Di)52]D��!6(-�#.'!)+'32�8f)+?�0&2$"�@1)3'�>!�w�!)+'��!0&���,24�!<=6(?�%���)w"4/���@�#G)O0~D
/!?!<$/!6+";�bæ�à+áCØ�ç�Ü+Ý4ë72$#.-��1<��96(-B#:";"$#&6('Y8�)+?�0&2$"k@1)+'M>!��-B6('�#&2$6(<=���L)+'��\)*-����!#.?!-ò��xm��#.>�#&2$#.'�%L)+'Y��x(@���";"$#&S+�
'(?!-�>!�1<q658�6�-�#&"$"$#&6('s�1<;<=6(<="�@1)3's>!�c/!?�2q#G'°¯1ã�à+Ö=à+ßIáCÚ£ßI×w?!'+2;#:0 ¢C)+'��s#E8^¤ #&2*±(>!�1�!)QS+��"�F ��0&0,±W)O%()5#.'9J

�������!��2$��@�2$#&6('Y658�)+>!'�6(<;-,)50�>!?�"w#&�!0:�*/!�1<=#&6��!"�¢C<=��@���"$"$#&S+��"$2P)52$�1¤ #&"�<=��0&��Sh)3'+2q8d6�<u��#&%(�3D�0&��S+��0��!#.)5%('�63"$�
)+/!/�0&#:@1)O2$#&6('�"c)5#.-�#.'�%Y2$6I� �!#&"$2$#.'�%(?�#&"4�L)*";24?�@^lODi)52=Di<]��@���"$"$#&S+��8f<]6(- )s-����!#.?!-ó/!)+<=2;#:2;#:6�'s8�)5#&0.?!<=�+��/�#.'!/�6+#.'+2
24���k0&6(@1)52;#:6�'s658�24����-����!#.?!-ó/!)+<=2;#:2;#:6�'78f)5#&0.?!<=��#G'¡24���c'���2=F 6(<$lB@1)+>�0&�+J
² �ø� x��v��|$s'x9z'~�wy|$tv|$tv{��[|$s'~�|>t����y������x
ud|$s�xM|$wy~I��u�}Rtv|�|�xywI�

�



Bus Cabling

two-wire
    bus

te
rm

in
at

io
n

Node

    CAN
 Interface

      Bus
Termination

P-Bus

S-Bus

Channel Interface

    CAN
Controller

ChRx

MRx(S)

 Medium
Interface

S-Bus

CiA Connectors

 Medium
Interface

P-Bus

MRx(P) MTx(S)MTx(P)

ChTx

��#&%(?!<=���I� z ¥�Ý+ä&ã�Þ ~ ã+Ùo¦!×=ë1ëw#&�!�1)�8C6(<�>!?�"w-����!#.)�<=���I?!'��I)3'�@�Ab#.' y zk{

³ �qpsr ,��&��"#"#��������u
�����-���

��S3�1'M#.'U)s@�6('32$#.'(?�6�?�"$0&A\@�6('!'���@�2;����'���2=F 6(<$l©H�24���*6�@�@1?!<$<=�1'�@��s658�@��1<=24)O#G'���S+�1'32$"W¢d�+JK%IJ.��>�#&2c�1<;<=6(<="1�
<=��@���#&S+�1<�%30:#&2$@�����"4¤q#.'s#&2$"w6(/!�1<$)O2$#&6('b/!<=6��I?�@���"k)�"4?!>�2$0&�k8C6(<$- 658RS�#.<=24?!)50�/!)+<=2$#&2$#&6('�#.'�%IJ y zk{ �!)5"�#&2$"�65Fu'
-��1)+'�"k658�<=��@�65S+�1<=#.'�%*8f<]6(- 24����"$��"$#&24?!)52;#:6�'�"1H�>!?�2k24��#&"�24)+l5��"w2$#.-��b_.�Q}(H�}��$a=J z 'MúCý9öd
�
5õ!ü1üQú!´�ú®û£úèþhµT8�)+?�0&2
6(@�@1?!<="wFu���1's)�@�6�-,/!6('��1'32�áC×1ÞQ¶mÝ+Ö=à+ÖPÚ£äf�7Öi× é Ö=à+Ú£ß!Ùî8f<=6�- /!<]6hS�#&�!#.'�%s"$�1<=S�#:@��+J

�����s�P����@�2*658|#.'!)5@�@���";"$#.>�#:0&#.2=AT6('U<=�1)O0~D�2;#G-B�o@�6�-,-�?!'�#:@1)O2$#&6('U#&"*24���b�1<$<]6(<�#:2*#.'+2P<=6(�I?�@���"s#.'e2$#.-�#.'�%
>!6(?!'��!"1Hq"4?�@���)5"�-B��"$"4)5%+�Y0.)52$�1'�@�#&��"1J·BM6+";2B-B��"$"4)5%+�Y"$@������I?�0G)3>�#:0&#&2=AÎ)+'!)50&A(";��"�@�6('�";#:�!�1<*2P���o'���2=F 6(<$l
)5"�)50&F�)QA("�8�?!'�@�2$#&6('�#.'�%�'�6(<$-7)50&0:AÎ_è�1`!H���Hw�1�raiJ[Õ�6(?!'��!"s)+<=�s��";24)+>�0&#&"4�����Î24�!)52*-,)QA\>!�MS�#:630G)O2$���[?!/�6('
24����6�@�@1?!<$<=�1'�@���658�#.'!)5@�@���"$"$#.>�#&0&#.2=Ao��S3�1'+2$"QJ�ê�'s@�6�'�"$��âm?��1'�@��+H92P����"$A�"$2$�1- -7)1A*��x!��#G>�#&2�)+'b?!'!/!<=���!#&@�24)3>�0:�
>!�1�!)QS(#&6(<k)3'��o?�0&2$#.-,)52$��0&A¡8f)5#&0CJk��x!)+-,/�0&��"w658�)+/!/�0&#&@1)52$#&6('�"kFu���1<=��24����#.'3�n?��1'�@��,658�24����/!�1<=#&6��!"k658�#.'!)5@PD
@���"$"$#.>�#&0:#&2=AL�!)5"u>����1's@�6(-,/�0&��2$��0&AY�!#:"P<=��%()+<=�!���Y@1)+'s>!� 8d6�?!'��s#G'�_~�!H9�1�Qa=J

0

500

1000

1500

2000

2500

3000

Bit Stuff CRC Form ACK Ovload React.
Ovload

Ovload
Form

Incons.
Ovload

M. Con.
(k=3)

M. Suc.
(k=3)

Tx Fail Rx Fail

Error Scenarios

C
A

N
 2

.0
B

 in
ac

ce
ss

ib
ili

ty
 (b

it-
tim

es
)

Min.
Max.

��#:%�?!<=���!� { 6(<$-,)O0:#&Z���� y z|{ #.'!)5@�@���"$"$#.>�#&0&#.2=A

� '��,"$630G?�2;#:6�'L2$6b)QS+63#:��8f)5#&0.?!<=��"��I?��,2$6Y#.'!)5@�@���"$"$#.>�#&0&#:2=AU��S+�1'32$"k#&"1��2$6s@�6(-,/!?�2;�,24���,�I?!<$)O2$#&6('M658u)50&0
/!6+"$";#G>�0&��#.'!)5@�@���"$"$#.>�#&0.#&2=AY8f)+?�0&2$"QHn)5"q�!6('���#.'L_è�1}�Hn}!�;a�¢d��#:%�?!<=�c��"P?!-,-,)+<=#&Z���"w24���c<]��"4?�0&2$"4¤��I)O@�@�6(-,-�6��I)52$�
#G'!)O@�@���"$"$#.>�#&0:#è2iAM>!6(?!'��!"k#.'¡24���k2$#.-���0&#.'���"$"�-�6��!��0�¢£�+JK%IJ�B y zk{ �3¤�J

�



¸ xy���*����u
���º¹y�
	&(&'o�q	&���ï(à�+��"#���!��	&�

������/!<]6(>�0&�1-�6O8�<=��0&#.)+>�0&� y zk{ @�6(-,-�?!'�#&@1)52$#&6('MF�)5"�6(<=#&%+#.'!)50&0&A\)5�!�I<=��";"$���\#.'j_.�1�raiH��!#:"P-�#&"$"$#.'�%L24���
@1?!<$<=�1'32u>!��0&#&�P8�24�!)52 y zk{ "4?!/!/!6(<]2$"u)+'s)52;6(-�#&@c>!<=6�)5�!@1)5"$2 "$�1<=S�#&@��c)+'��M/!<=65S(#&�!#.'�%s),/!<=6+2$6�@�6+0�"P?�#:2;��24�!)52
�!)+'��!0&��"b24���L/!<=6(>�0&�1-t�P����@�2$#&S+��0&A+J { ��x(2QH�F �L?�"$�L)+'��T��x(2$�1'��T24���M<=��"4?�0&2$"¡8f<=6�- _.�1�Qak2$6X6(?�2$0&#.'��L24���
)+<=@���#:2;��@�24?!<=��"P/!��@�# V @1)52$#&6('Y658R) y z|{ Di>!)5"$���M<=��0&#.)+>�0&�c%�<=6(?!/*@�6(-,-�?!'�#&@1)52$#&6('¡"$�1<=S�#&@��+J

ê�'32$�1<�8�)5@�#.'�%�24���w"$24)+'��I)+<]� y zk{ 0.)1A3�1<u¢£��#&%(?!<=�k�+¤îF��w?�"$�u2P����8�?!'��I)+-��1'324)50�8f)+?�0&2=D�2;6+0&�1<$)+'32�>!<]6()5�!@1)5"$2
/!<=6+2$6�@�6+0&"�658�_.�1��H��+�^ai�c��� y�z|{ �1'!�!)3'�@���"»C y zk{ ��HR>3AL�1'�"4?!<]#G'�%�24�!)52��1)O@^�X-���"$"4)O%+�,#&"��!��0:#&S+�1<]����ö!þ�ø

D�9ü�þ�ø-��ý�
5õ9H+#E8�'�6c-���"$"P)5%+� 6(<=�!�1<=#.'�%�#:" <=��â!?�#G<]���o_.�3�$a=�+��� y zk{ �1'!�!)+'�@���"�C y�z|{ �k#.'�24���q"4)+-�� F�)QAc>!?�2
)50&"$6��1'!�!)+'�@���"¼C y z|{ }!H!<=�1-�65S�#.'�%c2P���u@�6('��!#&2$#&6('¡658�24���k"$�1'��!�1<�'�632�8�)5#&0:#.'�%L¢£@P8$J���#&%(?!<]���+¤�)+'��s";��@1?!<=#.'�%
)50&0�24���c/!<]6(/!�1<=2;#:��"q658î)7<=��0&#G)3>�0:�,>!<=6�)5�!@1)5"$2�";�1<=S(#&@��*_.�1��H��+�;aiJ

     Group
Membership

Membership

  Failure
Detection

T-CAN R-CAN L-CAN F-CAN

G-Filtering

Real-Time Group Communication

SDCAN EDCANFault-Tolerant
   Broadcast

   Time
Services

Clock
Sync.

CAN Layer

��#&%(?!<=���!� y z|{ <=�1)50ED�2$#.-�� 8f)3?�0:2]D�2$6+0&�1<$)+'32u/!<=6+2;6(@�6+09"4?�#&2$�
z S3�1<="4)52$#&0&�\<=�1)O0~D�2;#G-B�\%(<]6(?!/j@�6(-,-�?!'�#&@1)52$#&6(' "$�1<=S�#:@��+H 65���1<=#.'�%U�!#~���1<=�1'32½¯Qã(à3ä:Ú£áCÚ£×�ÙLÝ é Ù^×QÖ4ÛQÚ®ØP×1Hq#&"

�!� V '���� )+>!65S+�Y24��#&"�0.)QA+�1<�J¥�����¿¾ å7À�Ú£ä&áC×1ÖPÚ®ß�ës"4?!>3D�0.)QA+�1<s<=��"$2P<=#&@�2$"W/!<]6(@���"$";#G'�%U6O8c��#:%����1<*0G)QA+�1<]"�2$6X24���
24<$)3��@*)5�!�I<=��"$"$���U2;6b24���s'�6(�!�+JL�q���s2$6(/M"4?!>3D�0.)QA+�1<�#.'�@�0.?��!��¢d2$6+24)50&0&AL6(<]�!�1<=���I¤�)52$6(-�#&@o¢f��D y zk{ ¤�)+'��
<=��0&#G)3>�0:�M¢ � D y zk{ ¤�%(<=6(?!/¡@�6(-,-�?!'�#&@1)52$#&6('b/!<]6+2$6�@�6+0&"1H!Fu��#&@��o)3<=�kSh)+<]#G)3'+2$"w658�24���c/!<]6+2$6�@�6+0&"�#.'\_è�1�raiHI)+'��
2iF 6s'���F /!<=6+2$6�@�6+0&"1�IC©D y zk{ H�)s<=��0&#.)+>�0&��%�<=6(?!/Y@�6(-,-�?!'�#&@1)52$#&6('L/!<]6+2$6�@�6+0�2P�!)52k24<$)5�!��"k)s��#&%(�L-���";"4)5%+�
�!��0:#&S+�1<]A\>!6(?!'���F�#&24�L)*0&65F ?�2$#&0:#&Z1)52;#:6�'X658�'���2=F 6(<$ls>!)+'��!Fq#:�!2P�9����D y�z|{ H�)*@�6(-,/!)+'�#&6('�/!<=6+2$6�@�6+0�24�!)52
��xm/�0&6+#&2$"*B y z|{ �,)+'���C y z|{ }�2$67"4?!/!/!6(<]2u)+'*�b��@�#&�1'32|-���";"4)5%+�w8�<$)5%(-B�1'+24)O2$#&6(',";@^���1-��k2P�!)52��!6���"u'�6+2
'������b2$6�?�";�k"$��âm?��1'�@��,'�?!-�>!�1<=" 8C6(<�8�<$)5%�-��1'+2 6(<]�!�1<=#.'�%IJ

�����q8f)O#:0.?!<=���!��2$��@�2$#&6('s)+'��s-��1-�>!�1<]"4��#./b/!<=6+2;6(@�6+0&"1H��!#&"$@1?�"$";���o'���x�21H!)+<=�k)50&"$6,#.'�@�0.?��!���o#.'*24���k)+<=@���#ED
2$��@�24?!<=�k"4/���@�# V ���L#.'s��#&%(?!<=���!J

Á d+�����:(��
��ik�#����"}�!�*	��ì�$�+� ð ���1u0�#�
�eh+��'

z -��1-�>!�1<]"4��#./M"$�1<=S�#&@��c#&"k#.'32$�1'��!���M2$6W/!<]6hS�#&�!�+H�)52k)+'+As%3#:S3�1's2$#.-��+H9@�6('�";#:";2$�1'+2k#.'38C6(<$-,)O2$#&6('b)+>�6(?�2
8f)5#&0&���IN5@�6(<;<=��@�2�'�6��!��"1J � ?!<�)+/!/!<]6()5@��k2$6k24��#&"�/!<=6�>�0:�1- #&"�>!)5"$���,6(' 24����6(>�";�1<=Sh)52;#:6�'�2P�!)52R-7)+'+A y zk{ )+/3D
/�0:#&@1)52;#:6�'�"u_.�1`�H1�ha(��xm��#.>�#&2�)q/!�1<=#&6��!#:@q24<$)3��@ /!)52$2$�1<;'9J z 8f)5#&0.?!<=� �!��2$��@�2$#&6('!N3-��1-�>!�1<="4��#./�";�1<=S(#&@���-,)52;@^��#.'�%
"$24<=#&@�2u)+/!/�0&#&@1)52$#&6('3D�0&��S+��0�0.)52$�1'�@�Ab<=��â!?�#.<=�1-��1'32$"u@1)3's>!���!��";#:%�'����oFq#:2P�s-�#.'�#G-7)50�@�63"$2$"�#.'b'���2=F 6(<$l7>!)+'���D
F�#&�!24�9J

������/��1<=#&6(�!#&@,��#&%(�3D�0&��S+��0R-B��"$"4)5%+��"�)+<]�u#.-,/�0&#&@�#&2$0.Ao?�";���o)5"����1)+<=2P>!�1)52$"�¢£��#&%(?!<]��`+¤�J��!/!��@�# V @sä&Ú é ×�å�Ù^Ú&ë+ß
-���"$"4)5%3��"|'������L6�'�0:AY2$6b>!��#&"$"4?����X>+AM'�6(�!��"kF�#&24�M-���";"4)5%+�,/!�1<]#:6��!"c��#&%(���1< 24�!)+'¡24����8f)5#&0.?!<=�,�!��2;��@�2$#&6('
0G)O2$�1'�@�AL6(< 24<$)+'�"4-B#:2;2$#.'�%b6('�0&AL"4/�6(<$)5�!#&@1N+)3/!�1<=#&6��!#:@s2P<$)3��@+Jsê£8u)Y'�6(�!�s<=�1-,)5#.'�"�"$#&0&�1'+2��I?!<=#.'�%\)Y/!�1<=#&6��
0:6�'�%+�1< 24�!)+'724���w�!��2$��@�2$#&6('*0.)52$�1'�@�A+H�24�!)52�Fq#:0&0�>���) 8f)5#&0.?!<=�+J y 6('�"$#&"$2$�1'�@�A*658R-��1-�>��1<="4��#./*#.'38d6(<;-,)52$#&6('7#&"
�1'�"4?!<=���s24�!<=6�?�%(�9��),Ö=×4ØP×-¶9áCÚ®Ý+ß*ç�Ú.Ù�áCÝ+Öb�,à1ë+Ö=×P×1Þ�×1ß©á�¢ � p z ¤�/!<=6+2;6(@�6+0CH�#.'*24���k/!<=��"$�1'�@��k658�'�6��!���=6+#.'!N50&�1)QS+�
6(/!�1<$)O2$#&6('�"1�I)+'*6�/�2$#.-�#&Z���� é à+Ú£ä&ã(Ö=×�Ü+×1áC×PØ1áCÚ£Ý+ßMà1ë3Öi×P×1Þ�×QßIá�¢£��� z ¤ /!<=6+2$6�@�6+0CHI?!/�6('b'�6��!�w8f)O#:0.?!<=�+J

� /�2$#.-�#&Z1)52$#&6('e24<$)5�!��6O�	"���x(#&"$2�F�#&24�U)M/!<=632$6(@�630�Sh)3<=#.)+'+2�Fu���1<]�b)50&0�'�6��!��",��x!/�0&#:@�#&2$0&Aj#:";"4?��Lä&Ú é ×�å�Ù^Ú&ë+ß
-���"$"4)5%3��"1J

�



 life-sign
messagesinconsistent

     failure

RHA round FDA round 

Tm Tm

high-layer transmissions
    (used as heartbeats)

Node k

Node n

Node 2

Node 1

  failure
detection

membership

Timer Table

local heartbeat timer (e.g. node n)Tm

Tm Tb+
2

k

n

1 start timer (node join) Error-active node
Inactive node

timer expires
no frame from node k

re-start timer (frame reception)

2 k n1

FDA round 

(node failure)

Tm Tb+

Tm Tb+

2 k n1

RHA round (node join)

(node 1 joins)

Tb

��#&%(?!<=��`!�î�n)5#&0.?!<=���!��2;��@�2$#&6('b)+'��M-��1-�>!�1<="P��#G/

Â �q��	+"	� �u�
�+"}h��
	&�&�#Ã#���!��	&�

�����u)O#G- 658�)�@�0&6(@�l�"$A!'�@��!<=6('�#&Z1)52$#&6('7"$�1<=S�#&@��k#:" 2$6�/!<=65S(#&�!�k)50&09@�6(<$<=��@�2 /!<=6(@���";"$��" 658�24����"$A�"$2$�1- F�#&24�
)�%30:6�>!)50I2$#.-��1>!)O"$�+H��!��"4/�#&2$�k24���w6(@�@1?!<$<]�1'�@��k658�8�)+?�0&2$" #G'*2P���|'���2=F 6(<$l #G'38�<$)5";24<$?�@�24?!<=�w6(<�#.'s)�-�#.'�6(<]#:2=A,6O8
/!<=6(@���";"$��"1J z @�6(-,-B6('s)+/!/!<=6()O@^�*#&"w2$6�?�"$��24���c'�6��!�c�!)+<]�!F�)3<=�k@�0&6(@�ls2$67@1<=�1)52$��)7S(#.<=2P?!)50�@�0&6(@�l©HIFu��#&@��
#:"q0:6�@1)50&0&Ao<=�1)O��J z 0&0�S�#.<=24?!)509@�0&6�@^l3"|)3<=�u#.'32$�1<$'!)50&0&Ab";Am'�@��!<=6('�#&Z����o>3As)�ØQä&Ý1Ø;Ä�ÙÅ�5ß©Ø�ç(Ö=Ý+ß©ÚYÆ�à+áCÚ£Ý+ßbà+äKë3Ý+Ö4Ú£á£ç(Þ�J

ê�'T_è�1�raiH�#&2�#:"7�!��"$@1<=#.>!���Î)Y@�0&6(@�lL";Am'�@��!<=6('�#&Z1)52$#&6('U)O0:%36(<=#&24�!-g#.'�"4/�#.<=���j658u24���s%+�1'��1<]#:@Là£¶mÝOÙ^áC×QÖ4Ú£Ý+ÖPÚ
à1ë+Ö=×P×1Þ�×1ß©á�)50&%+6(<=#&24�!- 8d6�<�>!<=6()O�!@1)5"$2c'���2=F 6(<$l3"9_~}+�ra�)+'��X658u)b'�6�'Y8f)3?�0:2]D�2$6+0&�1<$)+'32 y zk{ @�0&6�@^lM";Am'�@��!<=65D
'�#:Z1)O2$#&6('M)50&%+6(<=#&24�!-T_K�OaiJ���#&%('�# V @1)+'32$0&Ao�!#E���1<=�1'32�8�<=6(- 24��6+"$��)50&%+6�<=#&24�!-�"1H!2P���c'���F /!<=6+2$6�@�6+09F�)5"��I?!>!>!���
¶Iç(à5Ù�×�å=Ü+×4ØPÝ+ã­¶nä&×4Ü�)+'�����x!/�0&#&@�#:2;0:AM��x!/�0&6+#&2$"�24��� y zk{ /!<=6�/!�1<=2$#&��"�2;6c6O�	�1< )�@�0&6(@�l*"$A!'�@^�!<]6('�#&Z1)52$#&6('*"$�1<=S�#&@��
F�#&24�b)�2;#:%��+2�/!<=��@�#&"$#&6('M)+'��M)�%36(6��o)5@�@1?!<;)5@�A+HI)52�<=�1)5";6('!)+>�0&�c>!)+'��!Fq#:�!2P�s@�6+"$2;"1J

z ç(Ú£×1Ö=à+Ö=Ørç(Ú®ØPà+ä�)+/!/!<=6()5@���@1)+'U>!�b?�"$���U2;6o@�6�-c>�#.'��s#.'32$�1<$'!)50�)+'��U��x�2$�1<$'!)50 @�0&6�@^l�"$A!'�@^�!<=6�'�#:Z1)O2$#&6('
)+'��M2$6�";Am'�@��!<=6('�#&Z��,"$��S3�1<$)50 y z|{ '���2=F 6(<$l*";��%(-��1'32$"1H9>+AM-,)+l3#G'�%s?�"$��658 24����2$��@��!'�#&âm?���"��!��"$@1<=#.>!���X#.'
_~}+�ra�2$6�/!<]6hS�#&�!�k@�0&6(@�l*"$A!'�@^�!<=6�'�#:Z1)O2$#&6('b>���A+6('��b2P����>!6(<=�!�1<]"u658�)�"$#.'�%+0&�,>!<=6()5�!@1)5";2�";��%(-��1'321J

Ç �q	��+"#�:(+����	&�&�y� �&�ëd
(��e( �
�ÉÈ 	��	�

�����1<=�*#&"�)+'�#.'�@1<=�1)5"$#.'�%X�!�1-,)+'��X8C6(< 8f)+?�0&2=D�2;6+0&�1<$)+'32B)3'���<=�1)O0~D�2;#G-B�b�!#&"$24<=#.>!?�2$���U";A("$2;�1-�",>!)5"$���U6('
V ��0:�I>!?�";��"1J�ê�'*24��#&"�/!)+/!�1<�H©)Q8d2;�1<�8C6(<$-,)50&#&Z�#.'�%,24���k/!<=6(/��1<=2$#&��"�)5@�24?!)50&0&A�";��@1?!<=���b>+A y z|{ H+F �k�!)QS+��"4��65Fu'
24�!)52�F�#&24�¡24����)+/!/!<=6�/!<=#.)52$��2;��@^�!'�#&â!?���"k6('��k@1)+'s�I<;)1F¥),-�6��I?�0G)3<�"$630G?�2;#:6�'b)+>�0&��2$6,)5�!�s8�)+?�0&2=D�2$630:�1<;)+'�@��
)+'��b�!)+<=�M<=�1)50ED�2$#.-��c)O2$24<=#.>!?�2$��"�2;6c2P���c>!)5"$#&@w8�?!'�@�2$#&6('!)50&#&2=Ab65���1<=���b>3A y�z|{ 65�9D�24���PD�"4����0E8�@�6(-,/�6('��1'32$"1J

����#&"c/!)3/!�1<�<=�1/!<=��"$�1'32$"�) V <="$2�@�6�'+24<]#G>!?�2;#:6�'L2$6s2P���,�!� V '�#&2$#&6('U)+'��L�!��"$#&%('�658�) y zk{ Di>!)O"$���L8�)+?�0&2=D
2$6+0&�1<$)+'32�<=�1)50ED�2$#.-��Y@�6(-,-�?!'�#&@1)52$#&6('e#G'38�<$)5";24<$?�@�24?!<=�¡8d6�<���� zk� D y�� ��� _~�raiJUñL�M�!)QS+�b/!)5#&�[/!)+<]2$#&@1?�0G)3<
)52$2$�1'32$#&6('*2$6��!�1/!�1'��I)3>�#:0&#.2=AY@�6('�@��1<$'�"1H©%+#&S+�1'*6(?!< 6�'�%+6+#.'�%W<]��"$�1)+<=@��*F 6(<$ls_~}��hH��1��H��1��H��1�Qa=J

�n?�2P?!<=�c/!<=63�i��@�2k)5@�2$#&S�#&2$#&��"k"4��6(?�0&�\)5�!�I<=��";"u2$#.-���0&#.'���"$"�/!<=6(/!�1<]2$#&��"1H9#.'M6(<=�!�1<q2$6*�1'�"4?!<=��24���c<]�1)50ED�2$#.-��
<=��âm?�#.<=�1-B�1'+2$"Y658c2P���L��� zk� D y�� ��� )+<=@���#:2;��@�24?!<=�\)+<]�b8�?�0 V 0&0:��� _~��H��QaiJ �����1<]���!)QS+�X>!���1'Î/!?!>�0&#&"4�����
F�6�<$l+"�)5�!�I<=��"$";#G'�%�24���b<=�1)50ED�2$#.-��b>��1�!)1S�#&6(<�658 y zk{ _.�Q`(H�}+}�HR��H �PaiJMpq6hF ��S+�1<rH�Fq#:2P�U)s8C��F���x(@��1/�2;#:6�'�"
_.�1`�H��raiH�24��6+"$��)3'!)50&A("$#&"�)+<=��>!)5";���L6('L'�65DC8�)+?�0&2�";@��1'!)+<=#&6+"1Js��6s@^�!)+<;)5@�2$�1<=#&Z��,24���7#G'3�n?��1'�@��s6O8�2P��� y zk{
�!�1/!�1'��I)+>�#&0&#.2=A�@�6('�"$24<$)O#G'32$"�#.'�2P����2;#G-B��0:#.'���"$" /!<=6(/��1<=2$#&��"�658n) y z|{ Di>!)5"$����"$A�"$2$�1-¡H1#&2�#&"�<=��â!?�#G<]���c2;6u"$2P?��!A

`



24����"$A�"$2$�1-�?!'��!�1<k),/��1<�8C6(<$-,)+>�#&0&#&2=Ab/!�1<="4/���@�2$#&S+�+J �n?!<]24���1<$-�6(<]�+H("P?�@^�Y)+'s)+'!)50&A�"$#&"u"4��6�?�0:�L>�����x�2$�1'��!���
2$6�)50&0�<=��0&��S5)+'+2w0&��S+��0&"u6O8R24���k";A("$2;�1-ó_~}�H��1�raiJ��q��#:"w#&"u<=��0.)52$���Y2$6b_.�Q��a=�

� Ú=þCädâ�Û"Þ�âIÔCÞ�Û;Ú=Ø õ�ògõ"Õ%ÚyþCäRÓyä�Û"Þ�ü�õ�ÓyÜ=Ú�÷�â�Û;Ü=ä ú�äIÜyÜ
Û;Ù�äMÚyÓlÛ"òCÜyú�Ø�ÜyÜyØ�õ�òg×Cä�Þ²Û�ö�Ü � þKÛ�á�Ø�òCÙ3Ø�ò�ú7Ø�òC×�ÚyþCä3Û;òKÛ"Þ�ö'Ü=Ø�Ü:õ;Õ
ú�äIÜyÜ
Û;Ù�äRü�õ�ÓyÜ=Ú�÷�â�Û;Ü=ä.Þ�Û;Úyä�òCâIØ�äIÜ Û"òC×�òCäIÚ�ü9õ�Ó��7Üyâ
þCä�×CÔCÞ�Û;ôCØ�Þ�Ø�Ú�ö+�r<

� Ú=þCäMâ�Û;Þ�âIÔ Þ²Û"ÚyØ�õ�òjõ;Õ�ÚyþCäMÓ=ä�Û;Þ*ü�õ�ÓyÜ=Ú�÷�â�Û;Ü=äMßCÓyõ�Úyõ�âIõ�Þ ärÊ�äIâIÔCÚ=Ø õ�ò7Ú=Ø ú�äIÜ � Õãõ�Ó>Ó=ä�Û;Þå÷�ÚyØ�ú7ä:ß Óyõ�âIäIÜ=ÜyØ�òCÙ�ßCÔCÓyß*õ�Ü=äIÜi�#<
� Ú=þCäM×CØ�ú7äIò ÜyØ�õ�òCØ�òCÙMõ"Õ&Ú=Ø�ú7äIõ�ÔCÚyÜ�ÔCÜyäI×�Ø�ò�ÚyþCäMÜ=ÔCÓyá�äIØ�Þ�Þ²Û"òCâIäMõ"Õ&Ó=äIú7õ�Úyä9Ø ò�Ú=äIÓlÛ"âIÚyØ�õ�ò Ü:ôKä�Ú�ü�äIä�ò�ßKäIä�Ó�äIò�Ú=Ø Ú=Ø�äIÜ�Ý

xy��m~�w�
���+"#���
Ë ¹7Ì�¾%��¶:�v}3x=tv��~��yÍ���Ì'{��'u�x
�
~�� ~��'�j¸���Ì�{��'u�x
�
~��C¶ÏÎ'x
Í�t����vxM|$tv}3x=½ã|$w�tv����x=wyx
�.�
{�} }�����tv�l~�|$tv{��7u��;u�|�xl} �'~�u�xl�3{��.|$s'x��>{���|$wy{����vxyw¶:wyx
~MÎ9x
|ã�>{�wKJCÃ��%Í�zCx=w�tv}3x=��|�~I�*wyx
u$���v|�u
�&�²��Ðd�;Ð5tvx
|$w�tv��sK��¸��;Î9xy��}3~I���K��~��'��ÑR� �"��s��>x=t��yÒ
x=wI�'x
�"tv|�{Iwyu
��ÓdÔ,�-Õ`�;Ö#�;�Ø×3�7Ù�Ú��y�bÕlÛ

�7Ü;Ý�ÛSÞ�Ý#�ß�Y�#àâá7���Y�!Ü;�$ã;�YÔ,�;�3ä�åØ�r�"æo�;�!ç;Ô,�;Ü9ã;����è	�;Ü;Ô,�y���r�7Ô,�;Ü��
z�~���x
u:Å�»;Ç.é Å;ÆIº��K��z�w�t��'��x=wI�K�;x=z'|�x
}M�Cx=w3¹l¼�¼�¼���ê�¸µwy{;�lx
x
�;t�����u
{I��|$s'xMÌ*tvx=�v�"���'u3�>{�����x=wyxy���
xMÌ'x
r]ë ¼�¼��(ì�~�����x=����wy���&Â9x=wy}3~����(í=�

Ë Ç-Ì7���oî����'} ~��'��ÂR�SÍ���~I��{I�vx����>{�}Rz'~�w�t��'��|$s'xj�'x
|$�>{IwKJ�u.�>¶9Î ~��'�]¶9·���ÎM�âï;ÇI¼��>¸ �>tv|$sêwyxlu$zCx
�
|3|�{7|$s'xj���'~���tv|ã�]{I�u�x=wy��tv�lx�z�wy{I��tv��x
�[|�{j~I�7~��'|�{�}3~�|$tv�3�
{I��|$wy{���~Iz�z���tv�
~�|$t�{I�*� �²�¼ÐR��Ð:tvx
|$w�tv�øsK�K¸µ�'Î9x=�'}3~I���K�*~I���IÑd�C�;�øs��#x=t���Òlx=wI�*xl�"tv|�{Iwyu
�ÓdÔ,�-Õ`�;Ör�;�I×(��Ù7Ú����bÕ`�7Ü;ÝQÛ�ÞðÝ#�ß�"�ràñá7�y�"�!Ü;�$ã;�YÔ,�;�3äSå]�r�Yæo�;�$ç;Ô,�;Ü¤ã;���Iè	�;Ü;Ô,�y���r�7Ô,�;Ü�� z'~���x
u�¹GÇ�Éré�¹
Å Æ"�W� z�w�t�����x=wI� �"x=z'|�x
}M�Cx=w¹l¼�¼�¼���ê�¸µwy{;�
xlx
�"t��'��uM{I�%|$s�xMÌ*tvxy�v�"����ud�>{I����xywyx=���lxRÌ�xlr�ë ¼�¼��(ì�~�����x=����wy���KÂ9x=wy}3~I���(í=�
Ë ÅrÌIÐ?��¶�·W½È�:À9r����>{��'u�{�wy|$t��'}���Ð��%¶9·>½È�:À9r9��ÃK~*Ð5tvu�|$w�t����'|�x
�1��}M�Cx
����xl�ê¶�·:�øs�tv|�x
�
|$��wyx3��u$t��'���>{�}3}3x=wy�=tv~I�:À�k'½$r>s'x=½��s�xy���%�
{�}Rz¿{��'x=��|�u9½>r:x
��s���tv�
~I��¶:���'x
Í��>¸%·:¶�ò �$�Qò?òM��¸µwy{���wy~�} ½%¸�wy{#óÈx
�
|:¸µwy{IzC{�u�~I���oÍ����v��¹l¼�¼�É��
Ë »rÌIì��'Â9x=wy��x=�vx=tv|9~I���EÑR�'�;|$wyx=tv�øsK�#�	}Rz��vx
}3xy��|$t����g~R�;tvu�|$w�t����'|�x
��s�tv��s�½�wyx
u�{����'|$tv{��[wyx
~���½ã|$tv}3xd�=�v{;�KJj�'u$t��'�j|$s'xd�>¶9Î:½	���'u
�%�²�

ôS�$�rÙ7���7�;Ô,�;Üb�S�Kõ]�gÚ��9öb�ß�÷á7���Y�r�7��ã;�YÔ,�;�3ãbÕ�øðù�å�øo�;�ßõ-�r�$�r��Ù7�G�Iz'~���xlu9¼�� º;Ç-é;¼�� º Ê"��ì�~It���Ò��KÂ9x=wy}3~������C�;x=z�|�xl}��Cxyw3¹
¼�¼�»��C��tv¶R�
Ë Æ-Ì¤Í��'Â5t����C¶R�'¸�{���|
�KÂR�(î>x=�'x
|
��Í��yî��v~��'x
u
�C~��'�Iì���ì�~Iwy|$t���xßÒ��:¶ �>¶9Îa~Iwy�øs�tv|�x
�
|$��wyxR��{Iw�~���t���|�x=����tv��x=��|R} {���t��vxRwy{��C{�|
���²�

ôS�$�rÙ7���7�;Ô,�;Üb�o�KõS�gÚ��	áKÓÅù�øúá7�y�"�r�7��ã;�YÔ,�;��ãrÕ#ÞðÝbà	û��b�ßÔ,�(à��;��á7���Y�.ÕfÕ`ÔlÜ;�#�(�(Ô,�Iøo�;àüûy�;���r���,�§ã;����á7�3�ß�"�7�(àG�r���Yã;�YÔ,�;��õß�;��øo�;���Y�$�bÕù	û;û�Õ`Ô,Ù�ã;�YÔ,�h�3����¶5����x
�l����Ì�wy~I���lx��*¹l¼�¼;Ê;�C��Ì�¶��9�
Ë ïrÌ7�ã��ÀR��á7�y�"�r�7��ã;�YÔ,�;��ãrÕ#Þð�"ã;�y�;ã;�$��ö;öbý(þbý�Û�ÿ	�rã;���r�7Ú�Ô,Ù-Õ`�.��Û�á7���Y�r�$Ù7Ú�ã;�;Ü;�d�Kõ	�;ÔlÜ;Ô,�YãbÕhÔ,�-õ-�;�7à9ã;�"Ôf�;��ÛSøo�;���Y�$�bÕ,Õ`�r��ù]�$�7ã�å]�r�Yæo�;�!ç

õ-�;�SÚ�ÔlÜrÚ3Û$�Yûy���7�]Ù��;à9à9�3��ÔfÙ�ã;�YÔ,�;���IÎ�{I��x
}M�Cx=w ¹
¼�¼�Å��
Ë Ê-ÌIÑd���M{�zCxl|KÒ9~��'�gÂR�'Â5w����'u�|�x=tv�;����r:r:¸�½&~�z�wy{�|�{;�
{I�*��{Iw��²~����v|$½$|�{I�vx=wy~���|:wyx
~���½ã|$tv}3xMu��;u�|�xl}3u
� áKèdèdèâøo�;à	û��3�Y�r���;Ç�Ê­ê�¹rí=Ãv¹
»réÇIÅ��yÍ�~��;�'~�wy�7¹
¼�¼�»��
Ë ÉrÌIì�� ¶R��¾ tv�I~I��t��§Í����M~Itvu�x=wI�C~��'��Ï/� Í��yÍ�tv~����;�øs'x
�;����t��'��s�~Iwy��~��'��u�{���|:wyx
~���½ã|$tv}3xd�
{�}3}�����tv�
~�|$tv{I��t���|$s'xM�
{I��|$wy{����vx=wd~Iwyx
~
�'x
|$�#{�wKJIêã�>¶9ÎØí=�C���{ôS�$�rÙ7���7�;Ô,�;Üb�S�Kõ��`Ú������(�!�GáKÓÅù[ø	��áKÓoáKô�
E�;�$çb�5Ú���ûI�;��ÿ	�7ãbÕlÛr×�ÔfàG��ô	�!��Ü;�!ã;àGà9Ô,�;Ü�����s�~I��|�{��K�C��s�t���~��
Í�����x3¹l¼�¼�É��C��Ì�¶��:Ë���Ì%�	¸��

Ë ¼rÌ�¾%��¸µt���s'{���r>s�xEÐ��%¶9·>½È�5À9r���s'~�wy�êwyxl~���½ã|$tv}3x7u$���'u��;u�|�x
}�������ô	�!�#Ù7�7���;Ô,�ÅÜÅ���Kõ*�`Ú��Iöb�ß���?èoù]ÿ�Ûßø�
]×�Þ�
*�;�!çb�KÚ���ûC�
¸�{Iwy|�{���¸�{�wy|$�'��~I���KÀ9�
|�{��Cxyw3¹
¼�¼�¼���Ð��%¶9·>½È�:À9r����>{��'u�{�wy|$t��'}���ê�z�wyx
u�x=��|�~�|$tv{��[u$��tv��xlu7í=�

Ë ¹
ºrÌ�¾%��·:{;�;w�tv���'x
u
��ì��CÂ5��tv}3~�w��~�x
u
�*~I���¤Í���·>�����'{��:Ì�~I���v|$½ã|�{I�vx=wy~���|M�=�v{;�KJ7u����'�=wy{���t`Ò
~�|$tv{I��t��[�>¶9Îd�>���=ôS�$�rÙ7���7�;Ô,�;Üb�?�Kõ]�`Ú��
ö;þ;�`ÚQÿS��ãbÕlÛ.×�Ô,à9��ÞðÝ#�ß�"�rà]��Þ�Ýbà	ûy�b�-Ô,�(àM�bì�~��"w�tv�C�K� z'~�t��K��Ð9x
�
xl}��Cxyw3¹
¼�¼�É��C�"�d�d�5�

Ë ¹�¹7Ì¤Í���·>�����'{���ÎR�%¸�x
�;wy{�u�~��]Í��dì�{I��|�x=t�wy{��:¸����%x=w��� u�u$tv}3{��:~��'��ÂR�%¶5w�wy{bÒ���Ñ9~Iwy���>~Iwyx�u$��z�zC{Iwy|j��{Iwg�>¶9Î���~����v|$½ã|�{��vx=wy~I��|�
{�}3}M����tv�
~�|$tv{I�*�W�²��ô	�!�#Ù7�7���;Ô,�ÅÜÅ�S�Kõ]�`Ú����;�`ÚQá7���Y�r����ã;�YÔ,�;�yãbÕ�øo�;�-õ-�r�$�r��Ù7���;��è Õ`�7Ùr�Y�$�;��Ô,Ù-�7ädøoÔ,�$Ùr�(Ô,�,�?ã;���GÞ�Ýr�-�Y�rà��y�Iz�~���x
uÇrï�Å#é"Ç#ïhï���¾Ctvu$�C{��K�K¸�{�wy|$�'��~����K�;x=z'|�x
}M�Cx=w3¹l¼�¼�É��C�Y� �d�:�
Ë ¹IÇ-Ì¤Í��C·>�����'{�~��'��¸�����xyw��� u�u$tv}3{��.¶ u�|$�'���7{��[|$s�xdt���~��
�
x
u�u$t���tå��t |$����s�~Iwy~��
|�xyw�tvu�|$tv�
u3{��W|$s�x.�>{I��|$wy{����vx=w.¶:wyx
~.Î9x
|ã�>{�wKJC�­�²�ôS�$�rÙ7���7�;Ô,�;Üb�S�KõG�`Ú����(����á7���Y�r���yã;�"Ôf�;�3ãbÕ�ø�ù�å øo�;�-õ-�r�$�r��Ù7�
��z'~���x
uMÊ;�å¹GÇ.é"Ê"� Ç"¹��'¾*{I����{��K���µ�'���v~I���C�KÀ9�
|�{I�Cx=w3¹l¼�¼ Æ"�C��tv¶d�
Ë ¹
ÅrÌ¤Í���·>�����'{��C¸�����x=w��� u�u$tv} {��C~��'�7ÂR��¶5w�wy{hÒ��%¶a�>{����'}M���'u-ëCx
���3tv��x
~3��{�w5�W¶�Îa}3x
�;tv~3wyx
�;���'��~I���l���:�����]Ô Ü­�-�ß�o�Kõ�ô	ã�ûy�r�K��ä×�Ú����(þ;�gÚ*á7���Y�r�7��ã;�YÔ,�;��ã#ÕyÞ�Ýbà	ûy�b�-Ô,�(à��;�úÓðã;�­Õ`�,Ûr×(�bÕ`�r�$ã;���	øo�;à	û��(�"Ôf�;Ü[ÞðÝ#�ß�"�rà]�=�;z'~���x
uMÇIÉbï#é"Ç�¼�Å���ì�~��;tvu�{��K��Ïêtvu��
{I��u$t��½%Á �"¶d��Í�����x3¹l¼�¼�¼��C�Y� �d�5�
Ë ¹
»rÌ¤Í��l·W������{���¸����%x=w��� u�u$tv}3{��;~��'�.ÂR�I¶5w�wy{hÒ��;Ð�x
u$tv���g{�������u�}3xl�"tv~9wyx
�;������~��'�
�Rt��­�>¶9ÎR�"�²��ÐR�rÐ5tvxl|$w�tv�øsK��¸µ�IÎ�x=�'}3~����*� ~��'�Ñd���;��s��>x=t��yÒ
x=wI�Kx
�"tv|�{Iwyu
� ÓdÔf�.Õ`�;Ör�;��×3�7Ù�Ú��y�bÕ`��Ü;Ý]Û�Þ�Ý#�ß�Y�#à�á7���Y�$Ü;�!ã;�"Ôf�;�3ä�å]�r�Yæo�;�$ç;Ô,�;Ü�ã;�y�[èS�;Ü;Ô,���7�r��Ôf�;Ü���z'~���x
uMÅ;Ê�Æ.é;Å�É�º����z�w�t��'��xywI�K�"x=z'|�x
}M�Cx=w ¹
¼�¼�¼���ê�¸�wy{;�
x
x
�;t�����uR{I��|$s'xMÌ*tvx=�v�;���'u3�>{I����xywyx=���lxMÌ�x
r]ë ¼�¼��(ì�~�����xy����wy���&Â9x=wy}3~I���(í=�
Ë ¹IÆ-Ì¤Í��C·>�����'{��#¸µ���%x=w��� u�u$tv}3{��%~I����ÂR�K¶5w�wy{hÒ��g·5xy��tv~����vx�wyx
~���½ã|$tv}3xg�
{�}3}M����tv�
~�|$tv{���{I���>¶9ÎR�­�²��ôS�$�rÙ7���7�;Ô,�;Üb�Ø�KõQ�`Ú���öb�ß�

�?èoù]ÿ�Ûßø�
]×�Þ�
*�;�!çb�KÚ���ûC� ¸�{�wy|�{��'¸�{�wy|$�'��~I���KÀ9�
|�{��CxywR¹l¼�¼�¼���Ð��%¶9·>½È�:À9r��j�>{I��u�{Iwy|$t���}��]ê�z�wyx
u�x=��|�~�|$tv{��7u$��tv��x
u7í=�
Ë ¹-ïrÌ¤Í���·>�����'{��C¸����%x=w��� u�u$tv}3{���ÂR�'¶5w�wy{bÒ��C�9��¶5�v}3x=tv��~��K~��'��¾��'·:{;�"w�tv�I��x
u
��Ì�~I���v|$½ã|�{��vxywy~���|9��wy{�~����
~�u�|�u9t��[�W¶�ÎR�#�²���]ÔlÜ;�-�ß��KõGôSã�ûy�r� �7ä]×yÚ����;ý(�`Úúá7���Y�r�7��ã;�YÔ,�;��ã#Õ�Þ�Ýhàüûy�b�ßÔ,�(à��;�{Ó�ã;�;Õ`� Û.×3�bÕ`�r�$ã;�y�	øo�;àüû��(�YÔ,�;ÜQÞðÝ#�ß�"�rà]�=��z'~���x
u.¹IÆ�ºré�¹GÆ�¼��§ì�����tv�øsK�Â9x=wy} ~������ðÍ����'x3¹
¼�¼�É��¿�"�d� �:�
Ë ¹IÊ-Ì �3�;r>t��'��xy���%~��'��¶R�Åî���w��'u
�#Â5��~Iwy~���|�x
xyt����.}3x
u�u�~���x9�v~�|�x=���ytvx
u9{I�7�>{���|$wy{I�vx=w�¶5wyx
~dÎ9x
|ã�>{�wKJC�µ�²�¤ô	�!�rÙ��7���;Ôf�;Üb�	�Kõ]�`Ú��]öb�ß�

á7���Y�r�7��ã;�YÔ,�;�3ãbÕ�øðù�å øo�;�-õ-�r�!�#�yÙ��
�Iz�~���x
ud¹�� Ç.é�¹��å¹�¹��yì�~�t��yÒ��CÂ9x=wy} ~������K�;x=z'|�x
}��¿x=w3¹l¼�¼�»��C��tv¶R�
Ë ¹
ÉrÌ�¸��Ir*�'{�}Rt��'x=�g~��'�3rM���5t�wy�I~��v{��K�"���'��s�wy{I��t`Ò
~�|$t�{I��{I�Cu�x=wy��{�u��;u�|�x
} �'u$t��'�3�>¶9Îd���²�EôS�$�rÙ��7�7�;Ô,�;Üb�d�Kõ	�`Ú����(����á7�y�"�r�7��ã;�YÔ,�;��ãrÕ

ø�ù]å�øo�;�-õß�#�!�r��Ù��
�Iz�~���x
u�¼��v¹IÇ-é;¼�� Ç�º���¾K{��'��{I�*�������I�v~��'� �KÀ9�l|�{��Cx=w ¹
¼�¼;Æ"�¿��tv¶R�
Ë ¹
¼rÌ�¸����%x=w��� u�u$tv}3{��K·:x
~���½ã|$tv}3x �>{�}3}M����tv�
~�|$tv{��K�����.���lÍ��hì������vx=����x=wI�'x
�"tv|�{IwI�!�]Ôg�ß�Y��Ô,Ör�(�Y���	Þ�Ýr�-�Y�rà��y�I¶��	ì�½$¸�wyx
u�u
�;��s'~�z'|�x=w9¹GÊ"�z'~���x
u:»�»;Ê-é;»�¼�º��C¶����;tvu�{���½ãÏ�xlu$�vx
���%Ç
���gx
�"tv|$tv{I�*�%¹
¼�¼�Å��

�



Ë Ç�ºrÌ�¸��"��xyw��� u�u$tv}3{���¾��#·5{;�;w�tv���'x
u
�M~I����¶R�W�W~�u$tv}Rt�wy{�� �>x
u$t���} u$z�wy~I��Ã�~�z�wyx
�=tvu�x7~��'��~��
�y��wy~�|�x����v{��'~��d|$tv} x�u�x=wy��tv�lx ��{Iw�v~Iwy��x=½ãu��
~I�vxRu��;u�|�x
} u
��#;�;�(����ãbÕð�Kõ�ÿ	�7ãbÕlÛr×�ÔfàG�]Þ�Ý#�ß�Y�rà��y��¹IÇ;ê�Å;í=Ã Ç�»�Å#é�ÇI¼�»���¹
¼�¼ Ê"�
Ë Ç"¹7Ì�¸�����x=w��� u�u$tv} {���Í��K·>�����'{��>~I���[¾��oì�t��'���¤Ñ9{I�as'~�wy��tvuRs'~�wy��wyx
~I��½ã|$tv}3x��
{�} }�����tv�l~�|$tv{�� {����'x=�v�"½�����u�xlu%$ �����]ÔlÜ;�-�ß�

�Kõ�ôSã�ûy�#�K�7ä?×�Ú��&�	'b�`ÚQá7���Y�r���yã;�"Ôf�;��ãbÕ3ÞðÝbà	û��b�ßÔ,�(à��;�*Ó�ã;�­Õ`�,Û.×3�bÕ`�r�$ã;���	ø§�;àüû��(�YÔ,�;ÜGÞ�Ýr�-�Y�rà��y��Ï�~�u$s�t��'��|�{I��½WÁM�;¶R�yÍ����'x¹l¼�¼;Ê;�C�Y� �d�5�
Ë Ç�Ç-Ì �3��(����Cx=w�t&~��'�)�3�'� s�t��K�>�;��s�x
�;����t��C��}3xlu�u�~���xlu5{I�7�>{���|$wy{I���vx=wM¶:wyx
~dÎ9x
|ã�>{�wKJ3�²{�w>wyx
~I��½ã|$tv}3x3�:�Yìf~�z�z���tv�l~�|$tv{��'u
�]áKèdè è

×(�$ã;�3�ßã;Ùr�"Ôf�;�3�	�;�*ÿS�;Ö7�;�"ÔfÙ.�?ã;���Øù��(�Y�;àGã;�YÔ,�;����¹lÅ3êãÇbí=Ã Å�¹lº#é Å�¹
»��C¶5z�w�t��>¹l¼�¼;Ê;�

�


