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qs�¢op}æh4����¬Lvz}�¬Bh4�f�a¤�r�v�o¥}O��¯OhIo)qs���wvpc�hF��|p}O¤��¢h4g±o)�uhJop�4|p¦¢¤�hJ�Ù��|zh4¯�¦�}Orfop��xO¶ bdc�¦�o�oz��c�h4g�hUopr����%}s|pvzo
�%h4|zg±q���hI�Kv�q��f��vp|�q���o¥¦¢h4�Kv��s|z}srf�ç£.opr����%}s|pv�g�h4g�¤%h4|�opc�¦��Òh4t��f¦�|�q�vz¦�}O�Ñqs�f�æ�u}�hIo2�f}�v�opr+*%hI|2¼|z}sg
vzc�h�Ë%À,Ê������¨Å �OÅ��
%�Ê�È1�4Ì�Á^È��uÀpÅ2��|p}O¤��¢h4g3¶�bdc�¦�okoz��c�hIg@h@�u}�hIok��}svk|zhIÖKr�¦¢|ph�vpcfq�v�vpc�h@g�h4g�¤%h4|�o�o¥c�q�|zh
q�ophI��rf|ph���cfq��f��h4�
Ü�¦�vpcÑvpc�h��O|p}Or��F��}O�Kvp|z}s�¢��hI|I¶ �w}�Ü5hI¯shI|»¦�v2|phJÖOrf¦�|zhIowvpcfq�v2hIqs��c�g�h4g�¤%h4|2c�q^¯sh q
°þr���¦��4qOoyv,´ ¡ Õ�«'qO���u|zhIozo4£��uh4Øf��hJ��qOod�uhIoz��|z¦�¤%hI��¦¢�U³�hI��vp¦¢}s�ß�u¶¢is¶

����� ��� � Þ �^�54����O�u� ÞOá ����� Þ äÓ�I��� Þ � Þ
bdcf¦¢o�oz��c�h4g�h�r�o¥hJokqsruvpcf}s|z¦�¹Jq�vp¦¢}s�U�4h4|pvp¦�Ø��4q�vphJo °¼¼}s|�h�t�q�g����¢h@³u{���§�Íô�s�JÏ·}s| ��h4x���}svph�Í �s�^ÏT��h4|pvp¦�Ø�¬
�Iq�vzhIo�´,¶Ú§Bvkqsozo¥r�g�hJo�vpcfq�v °yi^´�vpc�h2�O|p}Or��ßqs����|phJopod¦�o�q Ô ¬ ¡ Õ�«8qs���u|zhIozo2°þqOo�¦¢�3vpc�h2¤fqOo¥¦��2oz��c�h4g�hJ´
qs�f��vpcfq�vwqs���u¦�vp¦¢}s��q��¢��xU°M�s´�hIqO��c�g�h4g ¤�hI|�}�.vpc�h2�O|p}Or���cfqOo�q3°¼r���¦��4qOoyv,´ ¡ Õd« qO���u|zhIozo�°®vpcf¦¢o�Üdqso
�f}�v�|phJÖKr�¦�|zhI��¦¢��vzc�h2¤fqOo¥¦���op��c�hIg�hJ´,¶
bdc�h2g±qs¦��3oyvzh4�fo�}�:vzc�¦�o�op��cfh4g�h2q�|zh�°Lo¥hIh!�.¦¢�srf|ph�iJ´�0
is¶�bdc�hd�s|z}sr��@��}O�Ovz|p}O���¢h4|��shI��h4|�q�vzhIo:vpc�hd�O|p}Or�� � o:{Trf¤���¦��,¬B��|z¦�¯�q�vphdµshIx2�fq�¦¢|I£ Ô�� { �Zq���� Ô�� ³ ��£
q��f�3�uhI|p¦¢¯shJo5¼|p}Og+¦ªv�vzc�h Ô |z}sr�� ¡ Õd«�£ Ô�� ¡ Õd«�£�qOo��uhIoz��|z¦¢¤�hJ��¦¢�ß³�hI��vp¦¢}s�U�u¶ô�u¶
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G_CBA (G_PK, G_SK)

Node1

Access 
Router

N_CBID (N_PK, N_SK)

Group 
Controller

Issuer:   G_CBA
Subject: N_CBA
tag1:      JOIN,
Tag2:  «alice@m.org »
 validity: Jun30/2002

G_SK

Certificate

2

( data + 
certificate + N_PK)N_SK

3

4

1

��¦��Or�|ph�iC0 ¡ hI|¥vz¦ªØ%�4q�vzh�¬¨ÕdqsophI��³���c�h4g�h

�u¶�bdc�h��O|p}Or��ß��}s�Kvz|p}O���¢h4|��Oh4��hI|zq�vphIo�¼}O|whJqs��cßq�ruvzc�}s|z¦¢¹4hI��g�h4g ¤�hI|»q±�4h4|pvp¦�Ø��4q�vph�°Lo¥hIh2vpc�h «��u¬
��hI�f�u¦�t�¼}s|Ú�uh4vzqs¦���oÚqs¤�}OruvTvpcfh»³�{���§T�4h4|pvp¦�Ø��4q�vph�Ü�h�rfophJ´�vzcfq�v5o¥vzq�vphJo
vpcfq�vÚvzc�h�c�}KoyvJ£K�uh4Øf��hJ�
¤�xU¦ªv�o ¡ Õd«!qs���u|zhIozoI£]¦¢o2qsruvpc�}O|p¦¢¹4hJ�ßvz} ~y}O¦��Ñvzc�h��s|z}sr��Ñ�uh�Øf�fhI�Ñ¤�xßvpc�h Ô ¬ ¡ Õd« qO���u|zhIozo4¶
bdc�¦�o���hI|¥Ø%�4q�vzh±¦¢o�o¥¦¢�s��hJ�ÑÜ�¦ªvzcÒvpc�h)�f|p¦¢¯�q�vph�µsh4x�Ü�c�}Ooph±��r�¤f��¦��±µshIxFÜdqso�rfophI�Ñvz}ß�shI��h4|�q�vzh
vpc�h Ô ¬ ¡ Õd« qO���u|zhIozo4¶�§Bv2��}s�Kv�q�¦¢�fo�vzc�h��s|z}sr��F��r�¤��¢¦¢� µshIx�vpcfq�v�Üdqso»rfophI�Uvp}��sh4�fh4|�q�vph�vpc�h
Ô ¬ ¡ Õd« qs����|phJopoI£Kq ¯�q��¢¦¢��¦ªvyx��%h4|z¦�}u�]£�vzc�h»�O|p}Or����4}s�Kvp|z}s�¢��hI|5qO���u|zhIozoÚq����±vpcfh»g�h4g ¤�hI| ¡ Õ�«
qs����|phJopoI¶

��¶�«=c�}Koyv2vzcfq�v�Üdq��Kvzo2vp}�~y}s¦¢�Ò}s|2�¢hIq^¯Oh vzc�h)�O|p}Or���g rfo¥v�¦��f�4��r��uh±vpcfh)��h4|pvp¦�Ø��Iq�vphO£:¦�vzo���r�¤��¢¦¢�
µshIxº°®vzc�h)}s�fh@r�o¥hJ�Fvz}3�sh4�fh4|�q�vph�¦�vzo ¡ Õd«=qs�f�u|phJopo�¦M¶ hs¶.S � { ��´,£:qs�f�Òo¥¦¢�s�fokvzc�h±|zhIopr��ªvz¦��f�
g�hIozopqs�shIo5Ü�¦�vpc)vzc�hk��|p¦¢¯�q�vzh»µOh4x�Ü�c�}Oophw�fr�¤��¢¦¢�kµshIx�Ü�qOoÚrfophI�)vp} �sh4�fh4|�q�vph»¦ªv�o�r���¦��4qso¥v ¡ Õ�«
qs����|phJopoI£u¦L¶ hs¶ S � ³ ��¶

�f¶�«+|z}sruvzh4|2vzcfq�v@|phJ��hI¦�¯OhIo�qUl�h4�%}s|pv�g�hIozopqs�sh�¼}s| q Ô |p}Or�� ¡ Õd« qO���u|zhIozo2g�rfo¥v�¯Oh4|z¦ª¼x�vpc�h
c�}Oo¥v�� od��|z}�}�®¬B}�®¬Bg@hIg�¤%h4|�o¥cf¦���vp}@vpc�h2�O|p}Or���¤�x)¯Oh4|z¦ª¼x�¦¢���@vpcfq�v�0�°¥iJ´Úvpc�h��4h4|pvp¦�Ø��4q�vph�¦�od¯^qs��¦��]£
¦L¶ hs¶Ñvzcfq�v�¦ªv�o op¦¢�s�fq�vpr�|zh)¦�o@�4}s|z|phJ�,vJ£.vzcfq�v@vpcfh�¯�q��¢¦¢��¦ªvyxæ�%h4|z¦�}u�æ¦�o@oyvz¦��¢�d¯^qs��¦��ºqs�f�Òvzcfq�v@vpc�h
�s|z}sr��Ùqs�f�u|phJopo�Üdqso)�sh4�fh4|�q�vphJ�¿¼|z}sg vpc�hß�O|p}Or��a��r�¤��¢¦¢�Uµsh4xO¶8°L�O´@vpcfhF©Uå:² g@hJopozq��Oh3¦¢o
¯�q��¢¦¢�]£f¦L¶ hs¶·vzcfq�v�vzc�h2g�h4g ¤�hI|�� o ¡ Õd«�qs����|phJopo�Üdqsod�shI��h4|�q�vzhI��¼|p}Og=vpcfh2��r�¤��¢¦¢��¦¢�f�4��rf��hI�3¦¢�
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«�®vzh4| vpc�hJo¥h±vyÜ�}Fo¥vphI�fo2vzc�h)|z}sruvzh4|�c�qso�vzc�h�qOopopr�|�q��f�4h vzcfq�v vpc�h�g�h4g�¤%h4|�°yi^´kvpc�h�q�ruvzc�}�¬
|p¦¢¹Iq�vp¦¢}s�ß��hI|¥vz¦ªØ%�4q�vzh2¦¢o�¯^qs��¦��ßq����æ°L�s´�¦�vw¦�o�rfophI��¤�x�vpc�h��¢h4�O¦ªvz¦�g±q�vph2g�h4g ¤�hI| °¼¦�vwcfqOo���}svw¤�h
oyvz}s�¢h4��´�¶
§B�vpcfh���|z}�}�®¬B}�®¬Bg@hIg�¤%h4|�o¥cf¦��æ¦�o �4}s|z|phJ�,vJ£.vzc�h4�¿vpc�h�|p}OruvphI|���|z}u��hJopophIo�vpc�h�|phI��}O|¥v�g�hJopozq��Oh
��}s|zg±q��¢��xO£u}�vzc�h4|zÜ�¦¢ophk¦ªv�|zhy~yhJ�,vzo�¦ªvJ¶

Sw}�vph@vzcfq�v2vzc�h±q�ruvzc�}s|z¦�¹Jq�vz¦�}O����hI|¥vz¦ªØ%�4q�vzh@�4}s�Kvzqs¦���okqs���
vzc�h���hI�4hIozopqs|pxß¦¢�u¼}O|pg±q�vz¦�}O��qs�f�Uvzcfq�v
vzc�h�|p}OruvphI|zo:vpcfq�v·|phJ��h4¦¢¯sh5o¥rf��c@qso
��hI|¥vz¦ªØ%�4q�vzh5�u}k��}sv�cfq^¯OhTvz}k�4}s�KvzqO�,v·q���x2o¥hI|p¯Oh4|:�f}s|�vp}kcfq^¯sh�o¥}Og�h
�f|ph4¬MhJoyv�q�¤��¢¦¢ophI�ßo¥vzq�vphJo@°þµshIx�oI£ h�vz�J´,¶�«»okq�|zhIopr��ªvJ£%vpc�¦�o2op��cfh4g�h�¦�ok¯sh4|zxßop�Iq���q�¤��¢h qs�f�UÜ�h4�¢�
qs��qs�uvphJ�
vz} g�}O¤�¦��¢hwhI��¯K¦¢|z}s��g�h4�KvJ¶
«��f�u¦ªvz¦�}O�fq��¢�¢xs£�¦ªv�op}s�¢¯shIo5q��¢�%vpc�hk��|z}s¤��¢h4g±o5}�çvzc�h�Ç���È�Ê ��È1�zÉfÅ�Æ±Å4¶·§¨�)þqs��vI£
vzc�h#��Å�À��MÊ 45�����BÅ4Ã¥Ç��^È4Å�%�op��c�hIg�h(0
is¶d��|z}�¯K¦��uhJoTÆ±Å�Æ±Ç�Å�À�ÈpÉ�Ê ËßÅ D�Ë%Ê®À����MÊþÁ��f¶ �ÚqO��c���h4|pvp¦�Ø��Iq�vph5cfqso.q�¯�q��¢¦¢��¦ªvyxkØfhI�¢�]¶�ÐÓc�hI�2vpc�h5¯�q��¢¦¢�u¦�vyx
}�\qw��hI|¥vz¦ªØ%�4q�vzh5h4tu��¦�|zhIoI£^vpcfh�g�hIg�¤%h4|
��h4hJ��o.vp}k�sh4v
q»��h4Ü½��h4|pvp¦�Ø��Iq�vphO¶.bdc�hd�O|p}Or�����}O�Kvp|z}s�¢��hI|
�4qs�±vpc�hI��|zh�¼rfoph�vz}�|zh�¬B¦¢ozopr�hdvpc�h���hI|¥vz¦ªØ%�4q�vzhs£K¦���h�*\hI�,vJ£uh�t����¢rf�u¦¢���2vzc�hkg@hIg�¤%h4|�¦ª.��hI�4hIozopqs|pxO¶
bdc�¦�o�rfophk}s
opc�}O|¥vp¬Lvzh4|zg+��h4|pvp¦�Ø��Iq�vphJo�q^¯s}O¦¢��o5vzc�h2��h4hJ�)¼}O|�q@|phI¯s}u�4q�vp¦¢}s��opxuoyvzh4g3¶

�u¶��u}�hIo
��}sv·|phJÖOrf¦�|zh�q È4Å����uÀzÅI��É �����%Å4Ì^¤�h4vyÜ5hIh4� vpc�h��O|p}Or�� �4}s�Kvp|z}s�¢��hI|�qs�f��vpc�hd�s|z}srf��g�h4g ¤�hI|zo
¼}s|dvzc�h2��|z¦�¯�q�vzh2µshIx)�u¦¢o¥vp|z¦¢¤�ruvp¦¢}s�:¶

��¶��u}�hIo.��}�v�cfq^¯shTvpc�hÚË%À,Ê������¨Å �OÅ��9%�Ê�È��4Ì�Á�È��uÀzÅ:�f|p}O¤���hIg'¤�hJ�4q�r�o¥h·vzc�h���|p¦¢¯�q�vzhÚµshIx»¦�o.��}�v
|phI¯shJq��¢hI�
¤�x)vpcfh2�s|z}sr�����}s�Kvz|p}O���¢h4|J¶
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§¨�3©ßr���vp¦��4qOoyv ¡ Õd«�qs�f�u|phJopophIok°þ©ß¬ ¡ Õd«»´�£uvpcfh Ô |p}Or���§y²'¦�o�isiJ��¤�¦�vzo¥¬M�¢}s���ß°L�s� ¤�¦ªv�oy¬B�¢}s���@¼}s|�«w�KxK¬
�Iqso¥v ¡ Õ�«k´,£Úqs�f�½¦¢o±�Oh4��hI|zq�vphJ�æ¼|z}sg vzc�hßcfqOo¥ca}�»vpc�hß�O|p}Or��½�fr�¤��¢¦¢�3µOh4xs¶Ù§¨�avpcf¦¢o)ophI��vp¦¢}s�aÜ5h
hI¯�q��¢rfq�vzh�vpcfh»��|z}s¤�q�¤�¦¢��¦�vyx�}�:¦¢�KvphI�Ovz¦�}O�fq��%}s|�r���¦¢�KvphI�Ovz¦�}O�fq��]�4}s�¢��¦�o¥¦¢}s��o»°þ¦L¶ hs¶�vpcfh»��|z}s¤�q�¤�¦¢��¦�vyx@vpcfq�v��
�fr�¤��¢¦¢��µOh4xuo��sh4�fh4|�q�vphkvzc�h�opqsg�h Ô |z}srf��§y²k´�¶
³�rf����}Ko¥h�vpc�h cfqsopc3¼r��f��vp¦¢}s�U�f|p}u�urf�4hIo»q��ß�u¬B¤�¦�v»�¢}s���±}Oruvp��r�vI¶w§BTÜ�h2vz|px�vp}±Ø��f�Uop}sg�h�¦¢����ruv

Ü�cf¦¢��cÙ��|z}u�urf��hJo�op}sg�h3vzqs|p�Oh�v)}Oruvp��r�v�¯�q��¢r�hUxs£�vzc�h4�×op¦�����hUhJqs��cÙ}sruvz��ruv�¦�o)hJÖKrfq��¢��x½��¦¢µshI��x½Ü5h
h4tu��hJ�,v�vp}�cfq^¯Ohwvz}�vp|zx C������	��
 �%}Oozo¥¦¢¤��¢h�¦����fruv�¯�q��¢r�hIod}O��q^¯Oh4|�q��shO¶
Û»��vpcfhk}svpc�hI|�cfq����]£�¦��Ü�h2q�|zh
Ü�}s|z|z¦�hJ�±q�¤%}sruv��fq�vzr�|zqs���¢x�}u�4��rf|p|z¦��f� ¡ Õd«Zqs�f�u|phJopo��ur��f��¦��4q�vp¦¢}s�foI£svzc�h4��¤�x vzc�hk¤�¦�|pvpc���q^x��fq�|�qs�u}^t
Ü�h)Ü�}sr����Òh�tu�%hI��v�vpc�q�v@q�®vphI|�vz|px�¦¢��� !� C�� C���� �%}Oozo¥¦¢¤��¢h)¦¢����ruv�¯�q��¢r�hIo�Ü5h)Ü�}srf�¢�æc�q^¯sh)q�����
�f|p}O¤fq�¤�¦¢�¢¦ªvyx3}����}s�¢�¢¦¢op¦�}O�ºÍô�C6IÏB¶ ³�}�¦� )O� ! !�C ° ) � �� ¼}s|2q���xu�4qOoyv,´,£\xs}OrF��hIhI��q��%}s��rf�¢q�vp¦¢}s�F}s
!�� C��5C���� ¦M¶ hO¶�� � � � �	! � ��� ©ßr���vp¦��4qOoyvTqs�f�u|phJopophIo5° !�� C��5C�!"�$# � ¦L¶ hs¶ �%� ���&�	! �'T¼}s|
q���xu�4qOoyv,´]}s�@q^¯shI|zqs�sh
¤%h�¼}O|phkq���x�vyÜ�}���|z}u�urf��h��ur��f��¦��4q�vph�qs���u|zhIozophIoI¶�³�}@r���¦¢�Kvph4�Kvz¦�}O�fq��]��}O���¢¦�o¥¦¢}s�fo�q�|zhw¯Oh4|zx rf����¦¢µshI��xO¶·§B
qs�@q�v¥v�qs��µshI|
Ü�¦¢opc�hIo�vz}2¦�g��%h4|�o¥}O�fq�vzh�q»�O¦�¯Oh4� ¡ Õd«Ó©ßr���vp¦��4qso¥vTqs����|phJopoI£�¦�vTg�rfo¥vÚq�vpvph4g��uv C��(��� ° C�(�
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�4}s�Kvp|z}s�¢�¢h4|,´ �çq����]£]Øf�fqs���¢xs£5°¼�K´koph4�f�Fvpcfh@|zhI��rf��hJ���4h4|pvp¦�Ø��4q�vph vp}�vpc�h�g�h4g ¤�hI|I¶ �T¯Oh4��vpc�}Or��sc�vpc�h
�O|p}Or�����}O�Kvp|z}s�¢��hI|:oyvz¦��¢�Kcfqso:vp}»|phJ�urf��hÚvpc�h���hI|¥vz¦ªØ��Iq�vzhs£���|zhI�uhI�Kvp¦�q��s¯Oh4|z¦ªØ%�4q�vz¦�}O�)°þo¥vphI�)iJ´ç¦¢o��%h4|p¼}s|zg@hJ�
�¢}u�4qs���¢xs¶
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Í�i4Ï2b�¶��wqs|z��~y}s��}�qs�f�±Õk¶ ¡ qs¦��:£ � ��hIx hJoyv�q�¤��¢¦¢opc�g�h4�KvT¼}O|Ú¦¢�sg���qsruvpc�hI�Kvp¦��4q�vz¦�}O�±¦���¦��±g r��ªvz¦¢�Iqso¥vI£ �
¦¢��� ���:Ä��2£ ¡ }s�¢g�qs|I£��f|zqs�f��hO£�Ûk�,vz}s¤%h4|����O�s��¶

Í ��Ï�³]¶f²whIh4|z¦��f�f£���Á�È���� DC�¨Å��fÈ�ÊþÁ���È·Â�Á�À$�z¾ Ä
�uÌ!�MÊ ����È��LÊ�����£·§ �Úb���£fl�� ¡ isisi^�u£u«�rf�srfo¥v2i5�(8 ��¶
Í ��Ï�Ð�¶ ��hI����h4|J£ ���<�¨Å4À��%Å1� 	dÀpÁ��JË�Ä�������OÅ4Æ±Å����ç¾dÀpÁ��¨Á���Á�Ì
	��%Å�À�È,ÊþÁ�� �s£\§ �Úb���£sl�� ¡ �s�s�s��£�Sw}�¯shIg ¬
¤%h4|�i5� ��6�¶

Í �sÏ2Õk¶ ¡ q�¦¢�Òqs�f�æq��M¶¢£
���<�¨Å�À��\Å��7	dÀpÁ��JËÙÄ�������OÅ4Æ±Å�����¾dÀpÁ��¨Á���Á�Ì
	��%Å�À�È,ÊþÁ����£ß§ �Úb���£��u|zq�®v¥¬B¦�h4v¥®¬
¦��ug�|p¬M¦¢�sg��u¬B¯u��¬¨� 6�¶ v¥t�vJ£�©Fq�|���c����O��iO¶

Í ��Ï�³]¶
²»h4hI|p¦¢����£TÐ�¶$��h4�f��h4|J£Úq����¿Õk¶ �»q�¤%h4|zg±q��ç£ÓÄ
�uÌ!�MÊ ���^È����
Ê�È��¨Å��\Å�À ��Ê�È1��Á���Å4À����MÄ
����� Â�Á�À
�z¾����^£T§ �Úb���£fl�� ¡ �C6uiI�f£�Sw}�¯shIg�¤%h4|�i5� � ��¶

Í ��Ï2l�¶$�w¦���q�qs�f�aq��M£×Ä
�uÌ!�MÊ ����È�� �
Ê�È��¨Å��\Å�À ��Ê�È1��Á���Å4À����%Å�À�È,ÊþÁ�� ���MÄ
���:�����@Â�Á�À.�p¾����^£Ù§ �Úb���£
��|zq�®v¥¬B¯K¦���q�¬Mg�����¬M¯���¬B�fis¶ v¥t�vI£��srf��x��s�s�fis¶

Í 6^Ï�{Úrfopq�vphI|p¦\{
¶�£ ��Ê�È�� �����zÅ���Å����¨Á�ÀwÄ��uÌR�LÊ ���^È�� �»Á��+�MÊ�� �2¾�ÀpÁ��BÁ ��Á�Ì £�§ �Úb���£u�u|�q�®v¥¬B¦¢h�v¥®¬B¦��ug�|¥¬¨�u¯�g�|p�u¬
¯u��¬ziJ��¶ v¥t�vI£�«wr��srfo¥vw���O�s��¶

Í 8�Ï2² ¶ �Úo¥vp|z¦��Zqs�f�×qs�L¶¢£¸¾�ÀpÁ��BÁ ��Á�Ì?����%OÅBËfÅ1��%sÅ1�<�@Ä
�uÌ!�MÊ ���^È��LÃ � Ë ��À�È4ÅUÄFÁ %sÅ��þ¾Q�,ÄßÃ � Ä���£8§ �Úb���£
l�� ¡ ���O�O��£��Or���h�i � �(8f¶

Í ��Ï ��¶ �w}s�¢¤�|p}�}Oµ�q��f�3Õk¶ ¡ qs¦��ç£ � Á��uÀ��zÅ4Ã � ËfÅ���Ê 4���Ä
�uÌ!�MÊ ���^È��]Â�Á�À$�z¾�£T§ �Úb���£���|zq�®v¥¬B¦�h4v¥®¬Bc�}s�¢¤�|z}K}OµK¬
ozopg ¬¨q�|���cu¬¨�s�f¶ vptKvJ¶

Í¢iI��Ï�Õk¶ ��¦¢�f�uh4�)qs�f�±³\¶O²»h4hI|p¦¢����£ �z¾��
Å�À�È,ÊþÁ�� � &I%C%�ÀpÅ�È�È�Ê���� &»ÀN�zÉuÊ��BÅ��1� �uÀzÅ�£\§ �Úb���£Ol�� ¡ ����6��f£��sr��¢x
i � �C8�¶

Í¢isi4Ï�Õk¶ �»q�¤%h4|zg±q��3q��f�3² ¶fbdcfq��¢h4|J£ ��Á�È��LÃ¥Ç��^È4Å�%7& �<�(���^È�����È,Ê�� ��Ä
� ��£T§ �5b��5£%�u|�q�®v¥¬Bcfqs¤�hI|pg±q���¬
¦¢�����OÜ���¬Bc�}Oo¥v¥¬¨q���xu�4qOoyvp¬B�O��¶ v¥t�vI£ ��hI¤�|pr�q�|zx����s�fis¶

Í¢iJ��Ï ����� ��Ä
�uÌ!�MÊ ����È�� � Å����uÀ,Ê�� ���BÆ È�Å������@Á�À ��Ê����:	dÀpÁ��JË%£OcOvpvp� 0 � ��Ü�Ü�Ü2¶ ¦¢h�vpy¶ }O|p� �^cKvpg��M¶ ��c�q�|pvph4|�o �^g±o¥hJ�,¬
��c�q�|pvph4|J¶ cOvzg��L¶

Í¢iI��Ï2³]¶ ��h4�Kv�qs�f�al2¶T«�vpc�µ�¦¢�fop}s�ç£ �p¾ & �+�¼É�Å1�<�MÊ �����MÊþÁ��O� Å��C%sÅ4À,£Ù§ �Úb���£Tl�� ¡ ���O�O��£ S�}�¯Oh4g�¤%h4|
i � �C8�¶

Í¢i4�sÏ�åÚ¶ç²w}O�f�uh4vp¦M£çb�¶ �wq�|��^~y}O��}f£]q����FÕk¶ �wqs¤�hI|pg±q��:£ � Å��1�uÀ,Ê�� � �wÅ �1�uÊ®ÀpÅ�Æ±Å1�<�LÈ ÁyÂ �p¾����.&$���(����È��L£
§ �5b��5£%�u|�q�®v¥¬¨�u}O�f�uh�vz¦ª¬B¦¢�K¯u��¬Bqs�Kxu�Iqso¥v¥¬¨o¥hJ��r�|z¦ªvyxK¬¨�s�f¶ vptKvJ£��srf��h����s�fis¶

Í¢iJ��Ï Ô ¶�©ß}s�KvphI��h4�O|p}�q���� ¡ ¶ ¡ qOoyvzh4�¢��rf�I��¦�q�£ � ³Kv�q�vp¦�o¥vp¦��4q��¢�¢x ����¦�ÖKr�h2q��f� ¡ |zx��uvp}O�s|�q���c�¦��4qs���¢x �·h4|z¦ª¬
Ø%q�¤��¢h)°L³ � ¡ �k´d¦��uhI�Ovz¦ªØ�h4|�o�q��f��qs����|phJopophIoI£ ��¦¢�!��� �<�#" $ �s£��fh4¤�|zrfqs|px��s�s�K�u¶

Í¢iI��Ï Ô |zh4��Û �ô³�c�hIq�qs�f� ©U¦¢��cfqsh4�ul�}�hs£ � � ¡ c�¦�����¬B��|z}K}s�«�r�vpc�hI�Ovz¦¢�Iq�vz¦�}O��¼}O|
©U§¨{T¯u�@° ¡ «w©F´�£ �7&7��Ä
�TÁ�Æ�Ë��+�BÅ4À.�TÁ�Æ@Æ7�+��Ê �����MÊþÁ���È��»Å��JÊþÅ��·£�«���|z¦������s�fis¶

é¼ê�ëçé®ì
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	dÀpÁ��JËÑÄ�������OÅ4Æ±Å����5Ê����p¾������·Ê��¼É��
À��zË��BÁ���À��zË�ÉuÊ ����Ì®Ì!�#"$�^È4Å�%'&$%(%�ÀpÅ,È�È4Å�È �O�

Í¢i 6^Ïk{
hIµKµ�q�Sw¦�µ�q����uh4|J£?& � &$%(%�ÀzÅ,È�È�� �Q�%Å4À�ÈpÉ�Ê Ë�¾�ÀpÁsÇ4Ì�Å4Æ Ê�� �z¾�����£d§ �Úb���£��u|�q�®vp¬M��¦¢µ�q��f��h4|p¬M¦¢�����s¬
qO���u|zhIozoy¬B}�Ü���hI|zopc�¦¢�u¬B�O��¶ v¥t�vI£ ��hI¤�|pr�q�|zx����O��is¶

Í¢i�8�Ï�² ¶f�O}sc���o¥}O��q��f� ¡ ¶u{
h4|zµ�¦��foI£5ÄUÁOÇ�Ê®Ì¢Å �z¾ÑÂ�Á�ÀI�z¾�����£·§ �Úb���£��u|�q�®v¥¬B¦¢h�v¥®¬Bg�}s¤�¦¢�¢h4¦¢�u¬M¦¢��¯u��¬�i4�f¶ v¥t�vJ£
Ü�}s|zµ)¦¢���f|p}O�s|zhIozo4£u�Or���x����s�fis¶

Í¢i5��Ï�b�¶�Swqs|¥vzh4�Uqs�f�Ul2¶\²w|�q^¯shJo4£w¾�À,Ê����(�1��� DC�BÅ1��È,ÊþÁ���ÈÚÂ�Á�À � � ���¨Å�Ì¢Å,È�È &$%(%�ÀpÅ,È�È &$�+�¨Á���Á���4 �(�uÀN���LÊþÁ��
Ê����p¾����^£Ú§ �Úb���£fl�� ¡ �O����is£u�Oqs��rfq�|zx)���s�fis¶

Íô����Ï�² ¶s�O}sc���o¥}O�@qs�f�@³]¶s²whIh4|z¦��f�f£ ��Å,È4Å4À��^Å�%I�z¾���� � �fÇ��\Å�� &$�<�(���^È���&$%(%�ÀpÅ�ÈzÈ4Å�È,£�§ �Úb���£sl�� ¡ �s�O���f£
©Fq�|���c�i � � �f¶

Íô�ui4Ï�Õk¶ �wqs¤�hI|pg±q��¿qs�f�¿² ¶�bdc�q��¢h4|J£ � ��Ê ����È��LÃL¾�ÀzÅ 4EDsÃ¥Ç���È�Å�% �p¾����UÄ
�uÌ!�LÊ ����È��I&$%(%�ÀpÅ,È�È4Å�È�£Ñ§ �Úb���£
��|zq�®v¥¬B¦�h4v¥®¬B¦����f�sÜ���¬Br���¦�¬B¤fqsophI��¬Bg±�4qOoyvp¬B�O��¶ v¥t�vI£uÛk�,vp}O¤�hI|w���O��is¶

Íô�s��Ï�©¿¶��»q��f����hIx)q��f��³]¶��»q�����q�£TÄ
�uÌ!�MÊ ���^È�� &$%(%�ÀpÅ,È�È &»Ì®Ì�Á������LÊþÁ���¾�ÀpÁ��BÁ ��Á�Ì � &I&»¾ ��£ç§ �Úb���£u�u|zq�®v¥¬
¦¢h�vp®¬Mg±qs���¢}u�,¬¨qsq���¬B�s�f¶ v¥t�vI£u²»hI��hIg�¤%h4|w�s�s�s�f¶

Íô����Ïk{
¶�l�qO�u}Oop�¢q^¯O}�¯¿q��f�Zq��M£ �\É�Å�Ä
�uÌ!�MÊ ���^È��:&I%C%�ÀpÅ�È�È,Ã � Å1� �
Ì ��Ê®Æ �LÄ & � � �Ñ¾�ÀpÁ��BÁ ��Á�Ì £!§ �Úb���£
l�� ¡ � �O� �f£u³uh4�uvzh4g�¤%h4|k���s�O��¶

Íô���sÏ ����� � � Å���Æ±ÁsÇ1� ��Á�À ��Ê�� � 	�ÀzÁ��JË%£ cKv¥vp� 0 � �^Ü�Ü�Ü2¶ ¦�h4v¥y¶ }s|z� �^cKvzg@�M¶ ��cfq�|pvphI|zo ��ophIqsg@}O¤�xO¬
��c�q�|pvph4|J¶ cOvzg��L¶

Íô�s��Ï ¡ ¶��T���¢¦�o¥}O�3qs�f��q��M¶�£ � ¾98 � �TÅ�À��MÊ 45�����¨Å �%ÉfÅ�Á�À���£T§ �Úb���£%l�� ¡ �s� �s�f£�³uh4�uvzh4g�¤%h4|�i5� � ��¶
Íô����Ï�©¿¶
Õ���q�¹Ihs£·�f¶/��hI¦��Oh4��¤fqsr�g3£
��¶�§¨}Oq��f��¦¢��¦¢oI£·q��f�¿«�¶ ��h4|z}sg�xKvz¦¢oI£ �\É�Å 8@Å1� ��Á��BÅ ��À���È��LÃBÄ���

���OÅ4Æ±Å���� � �^È��¨Å4Æ ��Å4À�È,ÊþÁ�� �O£·§ �Úb���£�l�� ¡ �C6����f£u³�hI�uvphIg�¤%h4|�i � � �f¶
Íô�C6^Ï�«�¶ ��¶I©Uh4��hI¹4hIoI£J{�¶ ¡ ¶ �Tq���Û»}s|�op��cf}�vI£Jq��f�2³\¶ «�¶5�Tq��fo¥vp}O��hs£ �:����%sÇ�ÁJÁ ��Á¥Â���ËsË%ÌªÊþÅ�%:��À��zË��BÁ���À��zË�É+��£

¡ l ¡ {T|zhIozo4£]i � � 6u¶
Íô��8�Ï�b�¶�«wr�|�q�£�{
¶�S�¦¢µ�q��f��h4|J£sq��f�@��¶^å:h4¦¢Ü5}�£ � ²2Û�³K¬M|zhIop¦�oyv�q��Kv�qsruvpc�hI�Kvp¦��4q�vz¦�}O��Ü�¦�vpc±���¢¦¢h4�Kv·��r�¹4¹I��hJo4£ �

¦¢�����¼É.���<�¨Å�À������MÊþÁ�����Ì��@Á�À �^ÈpÉfÁzËºÁ�� � Å����uÀ,Ê�� � ¾�ÀpÁ��BÁ ��Á�ÌôÈ,£f«w��|p¦¢�.�s�s�s�f¶
Íô� ��Ï ¡ ¶ �T�¢��¦�op}s�Uq����ßq��M¶�£ � ¾98 ��� D���Æ�Ë\Ì�Å,È,£�§ �5b��½§¨�Kvzh4|z��h�v»²»|�q�®vI£%§¨�KvphI|p��h4v»²»|zq�®vI£\«:¯�q�¦¢��q�¤��¢h�q�v

cKvpvp� 0 � ��Ü5}O|p���]¶ oyv��]¶ �4}sg ����g�h ��h�t�q�g����¢hIoI¶ vpt�vI£u©Uq�|���cÑi5� �C8�¶
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��� 6 �I� ã ä ����� 4 ã 6 �

� 	 ��
¼� 4þ�O���4��� 6 ä×� 6\à �O���I����� ã ����� �

��¶�i §¨{Ó©ßrf�ªvz¦¢�Iqso¥vd¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ �
��¶ � §¨{Ó«w�Kxu�Iqso¥v�¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ �
��¶ � Ô |z}srf��©ßhIg�¤%h4|�o¥cf¦��ß©Uqs�fq��Oh4g�h4�Kvd¯K¦�q�©Uå:² ¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ �

� 	0ã �54����u�54 ã 6 � �
�f¶�i ©Få:²w¬¨³��%hI�4¦ªØ%�2«�v¥vzqO��µuo ¶�¶2¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ �
�f¶ � {Ú|p}O¤���hIg ³Kv�q�vzh4g�h4�Kv�¶�¶2¶�¶2¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ �

� ��Þ 
L�u� Þ ä
	 ã ��� 

��� � ã � ã �J� 
���� Þ ��� 4 ÞOâ �
��¶�i l�h4¯�¦�hIÜ }s ¡ Õd«'§¨{T¯u��qs����|phJopo ¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ 8
��¶ � Ô |z}srf� ¡ Õd«�«����u|zhIozophIo�° Ô ¬ ¡ Õd«»´ ¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ �

��¶ ��¶�i ©ßr���vp¦��4qso¥v ¡ Õd«�«����u|zhIozo¥hJok°L©3¬ ¡ Õ�«k´�¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ iJ�
��¶ ��¶ � «���xu�4qso¥v ¡ Õd« «��f�u|phJopoph±°þ«�¬ ¡ Õd«»´�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ iOi

��¶ ��{Ú|p}svp}u��}O�.Û»¯sh4|z¯�¦�hIÜ ¶�¶2¶�¶2¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ iOi
��¶ �f¶�i Õ�qOo¥¦��kop��c�hIg�h ¶2¶�¶2¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ iOi
��¶ �f¶ � ¡ h4|pvp¦�Ø��4q�vph�¬B¤fqOo¥hJ��oz��c�h4g�h�¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ i^�

��� Þ ���.� 4þ� à � 6 � 
 à �54L� �I�
�f¶�i �»qsopc�§y² ³�¦�¹Ih ¡ }s�fop¦��uh4|�q�vz¦�}O�fo�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ i^�
�f¶ ��²»h4�f¦¢qs�ª¬B}�®¬y³�h4|z¯�¦¢�4hk«�vpvzqO��µ�o#¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ i^�
�f¶ � l�h4����q^x�«�v¥v�qs��µuo�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ iJ�
�f¶ � �w�fq�r�vpc�}O|p¦¢¹4hJ� Ô |z}sr�� ¡ Õd«�«����u|zhIozoº¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ i�6

 � � 4����f� à � ã 6 �54Lä Þ ���u�54 ã 6 � � 
6u¶�i Ô |z}srf�3³Kvz|pr��,vprf|ph2{T|z¦¢¯^qO��xÑ¶2¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ i�6
6u¶ ��b.|�q�/)�k{T|p¦¢¯�qs�4x ¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶�¶2¶�¶2¶2¶�¶2¶�¶2¶k¶2¶�¶2¶2¶�¶2¶�¶2¶�¶2¶2¶k¶2¶ i 8
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