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bob@LOC.FOO.COM
client

SRV.R.EXAMPLE.COM
application server

1. TGS exchange with local KDC
2. TGS exchange with EXAMPLE.COM KDC
3. TGS exchange with REM.EXAMPLE.COM KDC
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4. AP exchange with SRV.R.EXAMPLE.COM server

?�ø���÷�ç®å(Q�fW=mèSì�ô#øõú�øõú��µô3'Ìç®é[ê®ê ç åAô#î�� 0 å�ç®þkøÁí�åzãÐøÁí�ý�å�ì



øÁê(êâå*ú[ì(øõúCì ä¦å5ý	��í�ûIé[ëSì øõé�ú¦ê6�¦å*î�� é���ì®ä�åQã.g 0 ç®å�Dk÷�å*êâì
�å*ê®ê®ô���å�f

{V|	}	���	���������â�V�ö� �s¦¢¥���¥V�®¦¢�	°"�
��� � ���V÷�� �EøB�8ù#�
©	� ��ú���� � ��«8��� ø�¹�ù#�
©	� ��ú���� � � �EøB¡8ùO�
� � � ë � ��«���� øB£8ùO�
� � � ë ±Mø�ª®ù#�
�	��� � ú ~��������	� � � � øB¬�ù#�
�������	� � � � �EøB8ùO�
� �� �� ~�� � �����s��� �	� ��¸ � ø�¹¢¬�ùO�
��� � ��ú���«���� ~����EøB¡V¯8ùs�
� �®��~��V�V��~����8~��¢� � ±Mø�¡V²�ù#�
��� � ��ú øB£��8ù#�
÷��V� ��� � � � øB£�¹�ù
º

�l�bì®ä�åÇí�îõø¤å*úkì²ê å�ì�ê ì®ä�åfú¦ô��å�ûÃí*ô#ú�é[ú�øõí*ô#îõø�h*å½è�ø¤ì*ñì®ä�å
æ(%('ÇöÊøõîõîaôZì ì å �ëSì	ì éS�¦ç�êÆì"îõéué�ýu÷�ëªì ä�å�ê å�ç®þ�å*çÐë�ç øõú¦í�ø¤ë¦ô�î
ú¦ô��å�øõú(ø·ì�êÊéZöÊújç®å*ô�î��z��ôZì�ô#è¦ô[êâå�
1�l��ì ä¦åzî¤éué�ýu÷�ëªøÁêÊêâ÷¦í�û
í�å*ê®ê2�¶÷�îIñVì®ä�åµæ(%�' öÊø¤îõî4øÁê ê ÷�åôªê å�ç®þuøõí�å�ì®øõí�ý[å�ìÉ÷¦ê ø¤ú��ªì®ä�å
ê®ô��å"êâì å�ë?ê_ô�ê4ø¤ú7ì ä¦å	í�ô[êâåÊöÊä�å*ç åÐì®ä�å"ú¦ô��å�ûdí�ô#ú¦é�ú�øÁí�ô�î¤ø�h�å
è�ø¤ì�øõê�ú�é�ì�ê å�ì�
X�l��ì®ä�åÐî¤éué[ýk÷¦ë�øõê�ú�é�ì�ê ÷¦í*í�å*ê®êT�¶÷�îOñGì®ä�åÐêâå*ç þ[å�ç
ë�ç®øõú¦í�øõë¦ô#î�ú¦ô��åo�ôGùªè:å�îõé�ú��jì é�ô6�SøH<å�ç®å�úkì�ç åAô#î��L
mãÐä�å
æ(%('QöÊøõîõî¦ôZì ì å �ëSì�ì®é��Så�ì®å�ç$�ø¤ú�åÐì®ä�å"í�é[ç ç®å*í�ì�ç åAô#î�� ü�ì®ä�å
æ(%('��µôGù�îõéué�ýªø¤ú ôjí�é�ú�����÷�ç�ôZì®ø¤é[úL�¦î¤å[ñ<é�ç"÷¦ê å�ô6�Sø¤ç®å*í�û
ì®é�ç®ùjîõéké[ýu÷�ë�ñ¦é[ç"÷¦ê å�ê é��å�é#ì®ä�å�ç;�7å�ì ä�é	�¦ÿ-
I�l��ì ä�å�æ(%�'
�Så�ì å*ç��øõú�å*ê4ì ä�åmç åAô#î��ªñ�ì ä�å*úµì ä¦å	ç®å*ô#î��nú¦ô��å"öÊøõî¤î?è?åmç å�û
ì®÷�ç ú¦å��)øõú)ì®ä�åå�ú¦í�ç ùuëSì®å��uûÃë¦ô#ûl��ô#ì®ô,�?å�îJ��ì ä?ôZìzøõê	ì ä¦å7îÁô�êâì
�¦å*î���øõújì®ä�åzå�ú¦í�ç ùuëSì®å��jë¦ô#ç ìÊé��aì®ä�åzã.g 0 ç®å�ë¦î¤ù9�åAê ê®ô��[å�f

������{V|	}�� � �	¤ ��� �t���2�:���������V�V}��"�
� � ±y�2��� ���®� � ±��	�®�����	{ � ±N�
��� �¢��~ ����û �-¹�� ¨ � ���V� ��û �
�����®� � �2¡�� ¦¢��¥V�	°��V�M�
� � ±�~ ��ë �s� ��� �������I�2£�� { ����«���� ����¥��  ��

��¤�¥�¦����V§V¨M�
© ����ü �E�lª	� ¥������ � �V³ ����ü �X�
��¶ ��·	���  �� �2¬�� { ����«���� ����¥��  �� �
��� ��� �V���  ®� �2�� { ����«���� ����¥��  ��

��¤�¥�¦����V§V¨M�
� �������  �� �ö¯�� { ����«���� ����¥��  �� �
��� � ��ú ~���� �V� �2²�� { ����«���� ����¥��  ��

��¤�¥�¦����V§V¨M�
� �����	��  �2´�� � ���	��  �
�¢� �� �� �-¹¢��� ¤ � �����	��� �	� � �¢ ®� �
� � ��� � �-¹V¹�� µ������V§	�V� ��� �V� � �

��¤�¥�¦����V§V¨M�
� ��� � ±��	� � ��~�� � ~�� � � � �-¹�¡��&���������V�	}�����³

¤V§�~�|V§V¥V§���¤V¥�¦�����§	¨
º

ãÐä�å(��ô#ì®ô�ø¤ì®ê å�î���øÁêÐô#ú d 0 5e
�rÉå�ú?í�é	�Så���êÆì®ç ÷?íMì ÷¦ç åÉí�é[úSû
ì�ô#øõú�ø¤ú���ì®ä�åzêâå*ç þ[å�ç�) ê_ç åAô#î��ªñSô�ú��bé[ëSì øõé�ú¦ô�î¤îõù�ñkì®ä�åzí�ô#ú¦é�ú�ø¤û
í*ô#îSêâå*ç þ[å�ç�ë�ç®ø¤ú?í�øõë¦ô#îSú¦ô��å�
�ãÐä�åÐë�ç åAô#÷Sì®ä�å�úkì®øõí*ôZì øõé�ú,��ô#ì®ô
ìÆùuë:å�øõê�æ(j.ÄI7Gûö¾ d % d ã d û 0 wNj#n*wWjÐûlj;wN?PwNj.j d mVûl�25;?P=
üIð��[ÿN�¶ç®é��6ï�r�ól


{V�����8~�¤V§�~����V�Vý�~��V�V³V���V��§V¨K���2�"�����������	}����
�	� © ���V�	� ��~�� ���V÷���� ~ �����V��  �2���Ý� �V�	��  �
�	� © ���V�	� ��~�� ���V÷���� ~¢� �� ®� �A¹�� ¤ � ���®�	��� �	� � �¢ �� �

��¤V¥�¦����V§	¨
º

ãÐä�åÉí�îõø¤å*úkì�í�ô�úb÷¦ê å"ì®ä�åmç®å-�¶å*ç ç®å��SûÃê å�ç®þ�å*çâûÃú¦ô��åy�¦å*î��ì®é
ê å�åªøH��ø·ìbô�î¤ç®å*ô��Sù²ä¦ô�êµô ì øÁí�ý�å�ì�ì�ô#ç$��å�ì ì å��ÂôZìì®ä�å�êâå*ç þ[å�ç
øõú²ø·ì�êÉì øÁí�ý�å�ìzí*ô�í�ä�å�
3�l�Ðê é¦ñaø·ì�öÊøõî¤î_ú�é#ì�ä¦ôGþ[å7ì éL�¶é�îõî¤éZönô
ê å�Dk÷�å*ú¦í�åÉé���í�ç®é[ê®êâç®å*ô�î�� ç®å-�¶å*ç ç�ô#îÁêN�¶ç é�� ì ä�å�æ(%('*


�l�4ì®ä�å�ú¦ô��å�ûdí�ô#ú¦é�ú�øÁí�ô�î¤ø�h�åzè�ø¤ìÉø¤ú�ì®ä�å�ã.g 0 ç å�Dk÷�å*êâì	øÁê
ú�é�ì�ê å�ì*ñÐì®ä�å�úfì®ä�å æ(%(' öÊø¤îõîmé[ú�îõùÂîõéké[ýh÷¦ëfì ä�å)ú?ô��å
ô[ê	ôµë�ç®øõú¦í�øõë¦ô#î�ú¦ô��å�ø¤ú�ì®ä�å�ç®å�Dk÷�åAêÆìmç åAô#î��L
�=	ì ä�å*ç öÊøÁêâå[ñ
ì®ä�å	æ(%('!��÷¦êÆì�ô#îÁêâé�í�ä�åAí�ýzì é�êâå*åÊøH�<ì ä¦å	êâ÷¦ë�ë�îõø¤å��µêâå*ç þuøÁí�å
ú¦ô��å�øÁêmô�ú ô#îõøõô[êI�¶é[ç	ì®ä�å�í*ô#ú�é[ú�øõí*ô#î�êâå*ç þuøÁí�å�ú¦ô��å�
ÉãÐä�å
ê å�ç®þ�å*ç4ë�ç®ø¤ú¦í�ø¤ë?ô#î¦ú?ô��å	øõúbè:é#ì äbì ä�å	ì øÁí�ý�å�ìÐô#ú��µì ä�å�æ(%�'
ç®å�ë�îõù9��÷¦êÆìÊè:åÉì ä�å�í*ô#ú�é[ú�øÁí�ô#îVê å�ç®þ�å*ç�ë¦ç øõú¦í�øõë¦ô�îVú¦ô��åÉø¤ú�û
êâì åAô��Qé��	é�ú�åªé��	ì ä�å(ô#îõøõô[êâåAê 
QãÐä�øÁêô#ë�ë¦ç ékô�í�äG�¶ç®å�å*ê�ì®ä�å
ô�ë�ë�îõøõí*ôZì øõé�úbê å�ç®þ�å*çE�¶ç®é���ú�å�å��Søõú���ì®é�ýuú�éZöÇô#è:é�÷SìÐô#îõøõô[êâåAê
é[çX�¶ç®é�� ä?ôGþkøõú��mì é�ì ç�ô#ú?êâîÁôZì®å_ì®ä�å �]ø¤úkì ézí*ô#ú�é[ú�øõí*ô#îuú¦ô��7åAê
ô[êÐøõêI�Sé[ú�åÉø¤ú/�/�Æã{æÉå�ç®è:å�ç®é[ê�

ãÐä�åÊí�îõøõå�úkì*ñ#èuù�ê å�ì ì øõú���ì ä�åÐú¦ô��7å�ûÃí*ô#ú�é[ú�øÁí�ô#îõø�h�å_è¦ø·ìAñ#ø¤ú�û

�SøÁí�ô#ì åAê�ø¤ì®ê�öÊøõî¤îõøõú���ú�åAê ê�ì®é�ç®å*í�å�øõþ�å�ô"ì®øõí�ý[å�ì1�¶é�ç�ô�ë�ç øõú¦í�ø¤ë¦ô�î
é�ì ä�å*çÉì ä¦ô�ú5ì®ä�åbé[ú�åµø¤ú²ø¤ì®ê�ã.g 0 ç®å�Dk÷�åAêÆì��åAê ê®ô��[å�
9?�é[ç
å CSô��ë�î¤å[ñ�ø¤ìo�µôGùwç åAí�å*ø¤þ[åbô)í�ç®é[ê®êâç®å*ô�î�� ì øÁí�ý�å�ìS��ç�ô#úkì øõú��
ì®øõí�ý[å�ì"ü¨ã.gÉã"ÿaì éÉì®ä�åÐú�å-Cuì4ä�é[ë�ç®å*ô�î�� é[ú�ì®ä�åÊç®å*ô#î���ì ç®÷¦êâì
ë¦ô#ì ä(ì®éZö�ô�ç$��êÊì ä�åS�Så*êâì øõú¦ôZì®ø¤é[ú�ç åAô#î��¼ì®ä¦ôZìÉí�é�úkì�ô#øõú¦êÊì®ä�å
ê å�ç®þ�å*ç	ë�ç®ø¤ú?í�øõë¦ô#î�ú¦ô��å�øõú ì®ä�åµí�îõø¤å*úkì�) êÉé�ç®ø��[ø¤ú¦ô�î�ç®å�Dk÷�åAêÆì�

ãÐä�øÁêªè?å*ä¦ôGþuø¤é[÷�çªç å�D[÷¦ø¤ç®å*êªôhí�ä?ô#ú��[å)ì éhì ä¦åG���Æã æÉå�ç û
è:å�ç®é[ê�í�îõø¤å*úkì*ñuöÊä�øÁí�äjú�é[ç��µô#îõîõù7ç®å2ÁÆåAíMì�êÌô7ã.g 0 ç®å�ë�îõùµöÊø¤ì ä
ôÉì®øõí�ý[å�ì4ì�ô#ç$��å�ìâì å��µôZìÌô�ë�ç®ø¤ú¦í�ø¤ë?ô#î�ì®ä¦ôZì�ö�ô[ê�ú�é�ì_ì ä¦å	é�ç®ø��#û
øõú¦ô#îVë¦ç øõú¦í�øõë¦ô�îVø¤ú(ø¤ì®ê"ã.g 0 ç®å�Dk÷�å*êâì�

ãÐä�å*�Çø¤ú���éZö"êÌð������Éæ(%('hë?å*çT�¶é[ç��µê4ô����Sø¤ì øõé�ú¦ô�î?êâì å�ë?ê

öÊä�å*úÇô#îõøõô[êâåAêµô#ç®å�÷¦êâå��%ì éQå*ú¦êâ÷¦ç å�øõúkì å�ç®é�ë:å�ç�ô#è¦ø¤îõø·ìÆùÂè?å�û
ìÆö�å�å*úR�/�ÆãÏæÉå�ç®è?å*ç ékêµô#ú����Çøõú��SéZö"ê�ð�������ñÐöÊä�øÁí�äÇø¤ú�û
ì®ç é	�S÷¦í�å��(ú�å*ö�ú¦ô��øõú��3�¶é�ç$�µôZì�ê 
Â�dú)ë¦ô�çâì®øõí�÷�îÁô#çAñ¦ôbí�îõøõå�úkì
�µôGùjç®å�Dk÷�åAêÆì�ôµì øÁí�ý�å�ì"ì é�ô#ú)ô#îõøÁô�êI�¶é[çmôbê å�ç®þuøõí�å�öÊø¤ì ä�é[÷Sì
ê å�ì ì øõú��Qì ä¦å ú¦ô��7å�ûÃí*ô#ú�é[ú�øÁí�ô#îõø�h�å�è�ø¤ì�
þ�dúfì ä�øÁê�ê ø¤ì ÷¦ô#ì øõé�ú
ì®ä�åµæ(%�'{ç®å�ë¦î¤ù)÷?êâåAê	ì®ä�åµô#îõøõô[ê�ç®ô#ì ä�å*ç	ì®ä¦ô#ú5ì ä�åµí*ô#ú�é[úSû
øÁí�ô�î�ú?ô��å(ø¤ú%é�çB�Så�ç�ì é²îõå�ì9�/�ÆãÍí�îõø¤å*ú[ì�ê�ñÌöÊä�øÁí�ähå Cuë:å*í�ì
ì®ä�åÉç å*ë�î¤ùbì éø¤ú?í�îõ÷��SåÉì ä¦åÉê®ô��åÉú¦ô��7åzô[ê�ì ä�åÉç®å�Dk÷�å*êâì*ñuì®é
�¶÷�ú?íMì øõé�úÂë�ç é[ë?å*ç îõù�
)ãÐä¦åµì øÁí�ý�å�ì*ñ�ä�éZö�å�þ[å�çAñaøõú¦í�îõ÷��SåAê�ì®ä�å
í*ô#ú�é[ú�øõí*ô#îÐú¦ô��7åL�¶é[çì ä�å)ê å�ç®þuøõí�å�
 d ç å�D[÷¦å*êâìöÊø¤ì ä%ì®ä�å
ú¦ô��å�ûdí�ô#ú¦é�ú�øÁí�ô�î¤ø�h�å�è�ø¤ìmêâå�ì*ñSì®ä�é�÷���ä�ñ¦ô�î¤öÐôGùSê�ç å�ì ÷�ç®ú¦êÐì®ä�å
í*ô#ú�é[ú�øõí*ô#îVê å�ç®þ�å�çÐú¦ô��å�

ãÐä�øÁê�ç®å-�¶å�ç®ç�ô#îzë�ç®é#ì®éuí�é�î�ô�î¤îõéZö"ê�ôfí�îõø¤å*ú[ì ì éÇë:å�ç��¶é�ç$�

í�ç ékê ê ç åAô#î��6ô#÷�ì ä�å*ú[ì®øõí*ôZì®ø¤é[úQöÊø·ì®ä�é�÷Sì�ýkú¦éZöÊø¤ú��5ô#úuùkì ä�øõú��



é�ì ä�å*çmì®ä¦ô#ú5ì ä¦å�ú¦ô��å7é��4ì ä¦å7ç®å*ô�î��Ïì®ä¦ôZìzø¤ìzè?å*î¤é[ú��[êmì é8

�dú²ô�����ø·ì®ø¤é[ú�ñVì ä¦å7ë¦ç é�ì éSí�é[î�ô�î¤îõéZö"êÉôjä�ékêÆìzöÊø¤ì ä���÷�î¤ì øõë�îõå
ú¦ô��å*êÌì éîõå�ì"êâå*ç þuøÁí�åAêÌ÷?êâåÉô#îõî<ì ä�ékêâå�ú¦ô��7åAê�ñSç�ôZì®ä�å�çÌì ä?ô#ú
ç®å�îõùuø¤ú���é�úbå*ø·ì®ä�å�çÊê å�ë¦ô�ç®ô#ì å	ô[í�í�é�÷�úkì®êN�¶é�ç�å*ô[í�äbä�ékêÆì®ú¦ô��å
é[ç_ô�ê å�ë¦ô�ç®ô#ì åÐú¦ô��å	í*ô#ú�é[ú�øÁí�ô#îõø�h*ôZì®ø¤é[úµêÆì®å�ëbôZì_ì ä�å	í�î¤øõå�úkì�

ÿ �5ÝNáâÛ;Ü�Ü¦á�akÝ_Ú¸ÝMôbÛ�\.^ [�ÙwÝ Ú�Û;ÛmÜ�ÝMÜ�à�\;^#a

�wå í�é��7ë?ô#ç®åXì®ä�å4�/�Æã æÉå�ç®è?å*ç ékêfí�ç®é[ê®êâç®å*ô�î�� ô�ëSû
ë�ç®é[ô[í�ä�öÊø¤ì äì®ä�å.�Çøõú��SéZö"ê�ð������Éí�ç®é[ê®êâç®å*ô�î�� ç®å-�¶å*ç ç�ô#î�ô�ëSû
ë�ç®é[ô[í�äø¤úì®ä�å	ô#ç®å*ô[ê�é���ê å*í�÷�ç ø¤ìÆù�ñ[å*ô[êâåÊé��Vô��	�ø¤ú¦øõêâì ç�ôZì®ø¤é[ú�ñ
ô�ú��jë:å�ç��¶é�ç$�µô#ú¦í�å�

�EÇlÈ � Ë:���Ì��ÎO��Ó
ãÐä�åë�ç®é#ì®éSí�é�î4í�ä?ô#ú��[å�ä¦ô[ê�ìÆöÌé(ø��ë¦ô�í�ì®êzé[úwê å*í�÷�ç ø¤ìÆù�f

�¦ç�êâì*ñzì®ä�åhí�î¤øõå�úkì5í�éV��å½øõê5êâø��ë�îõå�çAñ�ô#ú��{ì®ä�å�ç®å-�¶é[ç åÂå*ô�êâû
øõå�ç ì éCþ[å�ç®øH�¶ù�
 0 å*í�é�ú��Vñ�ì ä�å%í�îõø¤å*ú[ìG�Séuå*ê ú�é#ì ú¦å�å�� ì é
ì®ç ÷¦êâì6%p5 0 ì éQë:å�ç��¶é�ç$�~ç®å�þ[å�ç�êâåªîõéké[ýu÷�ë¦ê7ì é½í*ô#ú�é[ú�øÁí�ô#î¤û
ø�h�å�ú¦ô��å*ê*ñ�öÊä�øÁí�ä½ç®å �éZþ�åAêÉì ä�åªú�å*å��²ì®é)ì ç®÷¦êâì�ì®ä�åªê å�ç û
þuøÁí�å�
�=m÷�çø��ë�îõå �å�úkì�ôZì øõé�úhé��"ì®ä�å�í�ç®é[ê®êâç®å*ô�î�� ç®å-�¶å�ç®ç�ô#î
ô�î��[é�ç®ø·ì®ä�� øõúì ä�å;���Æãhí�î¤øõå�úkì_ç®å*ê ÷�î¤ì å��7øõú/r�7��;�¶å*öÌå*ç�î¤øõú�åAê
é��aí�é	�Såmô���ì å*çÌç®å �éZþuø¤ú��Éì ä�å��/�ÆãÇæÉå�ç®è:å�ç®é[ê4í�î¤øõå�úkì�í�ç ékê êâû
ç®å*ô�î�� ô#î���é�ç®ø¤ì ä���
�ãÐä¦åµç åAêâ÷�î¤ì øõú��)í�î¤øõå�úkì�øÁê�ê ø��ë�îõå�ç7ô#ú��
ø¤ì"öÌé[÷�îJ�jì®ä�å�ç®å-�¶é[ç åÉè:åzå*ô[êâøõå�çÐì®ébô#ú¦ô�î¤ùVh�å�ì®ä�å�êâåAí�÷�ç®ø¤ìÆùbé��
ì®ä�å�ú¦å�ö í�îõøõå�úkì�
ü�'Ìé[úkþ[å�ç�êâå*î¤ù[ñ?ôbæ(%('Xì®ä¦ôZì�ø��ë�îõå �å�úkì�ê
ì®ä�å�ç®å-�¶å�ç®ç�ô#îaí�ç ékê ê ç åAô#î�� ô#î���é[ç ø¤ì ä�� øÁê"îõø¤ý[å�îõùbì éjä¦ôGþ�å�ô��uû
�Sø¤ì øõé�ú?ô#î�î¤øõú�åAêÉé���í�é	�Så�þ[å�ç�êâ÷?êmô(æ(%('Xì ä¦ô#ìzø��ë�îõå �å�úkì�ê
ì®ä�å��/�Æã{æÉå�ç®è?å*ç ékêÌí�ç ékê ê ç åAô#î��¼ô#î���é[ç ø¤ì ä��bÿ-


0 øõú¦í�åjì®ä�å+�Çøõú��SéZö"êð������)æ(%('nøÁêo��é�øõú�� ì®ä�åªú¦ô��å
í*ô#ú�é[ú�øõí*ô#îõø�hAôZì®ø¤é[ú ø¤ú¦êâì åAô�� é��µì ä�åfí�îõøõå�úkì*ñ,%*5 0 ç®å�þ[å�ç�êâå
îõéué�ýu÷�ë¦ê�ô�ç å�ú�é	î¤é[ú���å*çVú�å*í�å*ê®ê ô�ç ù"é[ú�ì ä�å_í�î¤øõå�úkì�
�ãÐäu÷¦ê<ì®ä�å
í�î¤øõå�úkìN�Séuå*ê�ú¦é#ì4ä¦ôGþ[å_ì®émì®ç ÷?êÆì�ì®ä�å.%*5 0 ô#ú���ì ä¦åÊú�å�ìÆö�é�ç®ý
ì®ä¦ôZì,%*5 0 Dk÷�å�ç®ø¤åAê�ô#ú8�Qç åAêâë:é�ú?êâåAêÉì ç�ôGþ�å*î4éZþ�å*çzø¤ú½é[ç$��å�ç
ì®é�è:åÊô�ê®êâ÷¦ç å���é��®��÷Sì®÷¦ô#î�ô�÷Sì ä¦å�úkì øÁí�ô#ì øõé�úO
�ãÐä�åÂ�Çø¤ú8�SéZö"ê
ð������zæÉå*ç è:å�ç®é[ê_ô#ë�ë�ç®é[ô[í�ä7ì é�ú¦ô��åmí�ô�ú�é�ú¦øõí*ô#îõø�hAôZì øõé�úä¦ô[ê
ômêâåAí�÷�ç®ø·ìÆùÉô���þGô�úkì®ô��[å4éZþ�å*çVì ä¦åy�/�ÆãQæÉå*ç è:å�ç®é[êaô#ë�ë�ç®é[ô[í�äO

ãÐä�å+�/�Æã�æÉå�ç®è?å*ç ékêzô#ë�ë�ç®é[ô[í�äwí�é�÷�îJ�²è:å�ê å*í�÷¦ç å��5÷?êâøõú��
%p5 0�0 wy'6ï �#óIñ�è�÷Sì+%p5 0�0 wy'¼øõê÷¦ú�î¤øõý�å*î¤ùÂì é²è:å�öÊø��Så*î¤ù
�Så*ë�îõéZù�å���øõújì®ä�åzú�å*ô�çÂ�¶÷Sì ÷¦ç å�

�EÇ Æ � ����ËñÐ����
	ÂÊ�ÎlÏyÎI�Z���k�V��Î�ÐXÏ
ãÐä�å��Çøõú��SéZö"ê�ð������Âí�ç ékê ê ç®å*ô#î�� ç å �¶å�ç®ç®ô�î�ô�î��[é�ç®ø·ì®ä��

ç®å�Dk÷�øõç åAêªú�éCí�é[ú	����÷¦ç®ô#ì øõé�ú��¦ôZì®ô%é[úXì®ä�å½í�îõøõå�úkì�å-C�í�å*ëSì
ì®ä�å�í�î¤øõå�úkìöÌé[ç ýSêâì®ôZì®ø¤é[úO) êÉç åAô#î�� ú?ô��å�
wãÐä�å�ç®å-�¶é[ç å[ñ�÷�ë�û
��ô#ì åAêbì®éÂì®ä�å5ç®å*ô�î�� ä�øõå�ç�ô#ç�í�äuùhç®å�Dk÷�øõç®å)ú�é%÷�ë®�¦ôZì åAê�ì é
í�î¤øõå�úkìzí�é�ú�����÷�ç�ôZì®ø¤é[ú¦ê�
 d î·ì®ä�é�÷��[ä5ô�ú5ô#÷�ì é��µô#ì øÁí�÷�ë���ôZì®å
�å*í�ä?ô#ú�øÁêT� í�é[÷�îJ�²è?åbø��ë�îõå �å�úkì å��Qé�ú½ô)ë?å*ç�ë�îÁôZì��¶é�ç$�
è¦ô[êâøÁê*ñkê ÷¦í�äbô(�å*í�ä?ô#ú�øÁêT�K�SéuåAê4ú�é�ìÌå-CSøÁêÆìN�¶é�çy�ô�úuù�ë�îÁôZì û
�¶é[ç��µê"í�÷�ç ç®å�úkì®î¤ù�
4ãÐä�øõê.�7åAí�ä¦ô#ú¦øõê�� ö�é�÷�îJ�(ô#îÁêâé3�SåAí�ç®å*ô[êâå
ë:å�ç��¶é�ç$�µô#ú¦í�åµèkù²ê ø��[ú�øH�:í�ô#úkì®î¤ùwô����Søõú��(ì®é)ú�å�ìÆö�é�ç®ý)ì®ç®ô���û
�?í�
XãÐä�å��Çø¤ú���éZö"êjð������²í�ç®é[ê®êâç®å*ô�î��0ô�î��[é�ç®ø·ì®ä��0ä¦ô[êbô
�µô�ÁÆé[çzô��SþZô#úkì�ô���å�ø¤úwì®ä�åµí�ô�ê åöÊä�å�ç®å�ì ä�åµç®å*ô�î��!ä�øõå�ç�ô#ç û
í�äuù)øÁêÉú�é#ì�êâì®ô#ì øÁí�
3�dú²é�çB�Så*ç*�¶é[çzú¦ô��åµí�ô�ú�é�ú¦øõí*ô#îõø�hAôZì øõé�ú
ì®é7ö�é�ç®ýµë�ç®é�ë:å�ç®î¤ù[ñkì ä�å�æ(%('���ô#ì®ô�è¦ô�ê åmë¦ç øõú¦í�øõë¦ô�îVå�úkì ç®ø¤åAê
��÷¦êÆì	í�é�úkì®ô�ø¤ú�ì ä¦å�ô����Sø¤ì øõé�ú?ô#îVë�ç®ø¤ú?í�øõë¦ô#î�ô�î¤øÁô�ê�ú¦ô��7åAê 


�EÇ��  Ë:���TÐa�VÊX�#Ï_��Ë
ãÐä�åI�/�ÆãhæÉå�ç®è?å*ç ékêaí�ç®é[ê®ê ç åAô#î���ô�î��[é�ç®ø·ì®ä���ä¦ô�ê�ô�ú7ô��uû

þZô#úkì�ô���å�öÊø¤ì ä�ç®å*ê ë:å*íMìVì®é"ë:å�ç��¶é�ç$�ô�ú¦í�å4ê øõú¦í�å�ø¤ìX�é�ç®åP�¶÷�îõî¤ù
÷Sì®ø¤îõø�h�å*ê�ì®ä�å�æÉå�ç®è:å�ç®é[êÌì øÁí�ý�å�ìÊí*ô�í�ä�å�

ãÐä�å��/�Æã¼æÉå*ç è:å�ç®é[ê�í�îõø¤å*ú[ì,�é�ç®åjå :åAíMì øõþ�å*î¤ùQ÷�ì øõî¤ø�h�åAê

ì®ä�å	ì®øõí�ý[å�ìÊí�ô[í�ä�åmê ø¤ú?í�åmì ä�å��/�Æã æÉå*ç è:å�ç®é[êÌí�îõø¤å*úkìÐí*ô#ú�é[úSû
øÁí�ô�î¤ø�h�åAê�ì ä�å	ú¦ô��å	ê éÉì ä�å*ç å	øõê_é�ú�îõù�é[ú�å"ú¦ô��7å"ì ézîõéké[ýe�¶é[ç
øõú)ì®ä�å7ì øÁí�ý�å�ìzí�ô[í�ä�å�öÊä¦å�ú²êâåAô#ç�í�ä�ø¤ú��3�¶é�çzí�ô[í�ä�å�� êâå*ç þuøÁí�å
ì®øõí�ý[å�ì®ê�
�ãÐä�å�ç®åmô�ç åÊìÆö�é�ê ø¤ì ÷¦ô#ì øõé�ú¦êÌöÊä�å�ç®å"ì®ä�å*ê å	ç®å�Dk÷�åAêÆì�ê
ô�ç å�ú�é#ì"ú¦å�å���å��6�¶é�ç.�/�Æã{æÉå�ç®è?å*ç ékêÐí�îõø¤å*ú[ì�ê 
E?�øõç®êâì*ñ�öÊä¦å�ú
ì®ä�å�í�îõø¤å*úkì"ä¦ô�êÊô�ú�å CuøÁêâì øõú��7ì øÁí�ý�å�ìÊì®é7ì ä�å�ê å�ç®þuøõí�åm÷?êâøõú��µô
�Sø�<å�ç®å�úkì�ô#îõøõô[ê�ñVø¤ì�ú�å�å�� ú¦é#ì�í�é[ú[ì�ô�í�ì�ì®ä�åbæ(%('{ì é(îõå*ô�ç ú
ì®ä¦ôZì�è?é�ì ä5ô�î¤øÁô�ê å*ê	ç å �¶å�çmì éjì ä�å7ê ô��7å�ë�ç®ø¤ú¦í�ø¤ë?ô#î�
7üðÄÌ÷�ì�ø¤ì
ö�é�÷�îJ�%ú�å�å��%ì éÂí�é�úkì®ô[íMìµì®ä�å�%p5 0 ì®é½í�ô#ú¦é�ú�øÁí�ô�î¤ø�h�å(ì®ä�å
ô�î¤øÁô�êµøõúkì éÂì ä�åwí�ô#ú¦é�ú�øÁí�ô�î"ú¦ô��å�ì®ä¦ôZìªøõê�øõúÇì ä�åwí�ô[í�ä�å��
ì®øõí�ý[å�ì*ñÊô�ú��%øH�e%p5 0�0 wy' øõêbè?å*ø¤ú��Â÷¦êâå��VñÐì ä¦å�úCê é��å�é��
ì®ä�åzë?å*çT�¶é[ç��µô�ú¦í�å��Sø�:å*ç å*ú¦í�åzøÁêÊú�å��[ôZì®å��¦ÿ-
MF"éZö�å�þ[å�çAñ[ì®ä�øÁê
�µô#ý[å*êÊø¤ìp��ø��bí�÷¦î·ìp�¶é�ç	ì ä�å7ô#îõøõô[êâåAêÊì éjîõô#ì å�çmè?å7êâå*ë¦ô#ç�ôZì®å��
ô�ú��jô[ê ê ø��[ú�å��jø¤ú8�Sø¤þuøJ�S÷¦ô�î�ô�í�í�é�÷�úkì�ê�ñSê ÷¦í�ä�ô[êÌöÊä¦å�ú(ô�ê ø¤ú�û
�[î¤å�ë�ç éSí�å*ê®êmä¦é[êâì®ê*��÷�î¤ì øõë�îõåê å�ç®þuøõí�å*ê�ô#ú��)ì ä�ékêâåê å�ç®þkøÁí�åAê
ô�ç å�ì ä�å*úwê ë�îõø·ìzøõú[ì®é�êâå*ë¦ô#ç�ôZì®å�ë�ç®éSí�å*ê®ê å*ê�
�ãÐä�åS�Çø¤ú���éZö"ê
ð�������ø��7ë¦î¤å��7å*úkì®ôZì®ø¤é[ú(é���æÉå�ç®è?å*ç ékê�ô�îõê éµêâ÷�:å*ç®êÐè:å*í*ô#÷¦ê å
ø¤ìµé�ú�îõùÂí�ô[í�ä�å*êô²ê ø¤ú��[î¤å�ô�î¤øÁô�êo�¶é�çbô²ê å�ç®þuøõí�å�ñ_ê éwì ä¦ô#ìbøH�
��÷�î·ì®ø¤ë¦î¤åzô#îõøÁô�ê å*êÐô#ç®å	ç®å �[÷�îõô�ç îõù÷¦ê å��jì ä�å*ú�ì®ä�åzí�ô[í�ä�åmöÊøõîõî
ê ÷	<å�ç+�¶ç é�� í�é�ú	Ô¦øÁíMì��øõê®ê å*ê*ñ	ô�êjå*ô�í�äfì®ø��å²ô&�Sø�<å�ç®å�úkì
ô�î¤øÁô�ê�øÁêÊ÷¦ê å��jì ä�åzé[î���ì øÁí�ý�å�ìÊöÊø¤îõî�è:åzå�þuøõí�ì å��s


�wåªë¦ç é[ë?ékêâåjì ä¦ô#ìç®å-�¶å*ç ç�ô#îÂ��ô#ì®ô)è:å(ç å�ì ÷�ç®ú�å��½øõúÂì®ä�å
�¶é[î¤îõéZöÊø¤ú���ì®øõí�ý[å�ìÊå-Cuì å*ú¦ê ø¤é[úOf

¥V��~����V³V�V�V��§	¨�~�|V§�¥�§q�V�2�"�������	�V�	}��"�
� � © ���V���V� � �V�	��  � �V�	��  �
� � © ���V���V� � �¢ �� � �����������	}�����³

¤ � �����V��� �	� � �¢ �� �
��¤V¥�¦����V§	¨

º

ãÐä�å ê å�Dk÷�å*ú¦í�å�é��zë�ç øõú¦í�ø¤ë¦ô�î"ú¦ô��7åAêbí�ô�úÇø¤ú?í�îõ÷��Så�ì®ä�å
ô�î¤øÁô�ê å*êÌöÊä�øÁí�äªô�î¤îõéZö"ê4ì®ä�å�ì øÁí�ý�å�ìÊí*ô�í�ä�å	ì éè:åp�é[ç å�å-<å*í�û
ì®ø¤þ[å�îõùb÷Sì øõîõø�h*å��ªöÊä�å�ú(ç®å-�¶å*ç ç�ô#îÁêÐô#ç®åmè:å�øõú��µ÷¦ê å��s

ãÐä�å7êâåAí�é�ú8�(ø¤ú�å��bí�øõå�ú¦í�ùªé���ì ä�å�ç å �¶å�ç®ç®ô�î�ë�ç®é#ì®éuí�é�î�éuí�û

í�÷�ç®ê�öÊä�å*újì®ä�å�í�îõøõå�úkì"ô#îõç åAô��Sùä¦ô[êÊô�ì®øõí�ý[å�ì�ì é7ì ä¦åzç åAô#î��
é��_ôjê å�ç®þkøÁí�å�
mãÐä�å,�/�Æã æÉå*ç è:å�ç®é[êmí�îõø¤å*ú[ì��Séuå*ê�ú�é�ìmú�å*å��
ì®é)í�é�úkì�ô�íMì7ô�æ(%�' ì é î¤åAô#ç®úwöÊä¦øõí�äQç®å*ô�î��6ì ä¦ô#ì�øõê�ü¶è�÷�ì
ø¤ì;�Séuå*êÊú¦å�å���ì®ébí�é�úkì�ô�íMìÐì®ä�å�%*5 0 ÿA
 0 ø��7øõîÁô#ç®î¤ù[ñ�øH��ô3�/�Æã
í�î¤øõå�úkì�ä¦ô[êÉì øÁí�ý�å�ì®ê�í*ô�í�ä�å����¶é[ç�ô(ë?é[çâì®ø¤é[ú²é���ì ä�åµì®ç ÷?êÆì®å��
ç®å*ô�î�� ë?ôZì äañ[ø¤ìÌí�ô�ú÷¦êâåÐì®ä�é[ê åÐì øÁí�ý�å�ì®ê�ç�ôZì®ä�å�ç4ì ä¦ô�úô[êâýuøõú��
ì®ä�å�æ(%�' ì é²ë�ç®éZþuø��Så(ôwç å �¶å�ç®ç®ô�îð
fãÐä�å��Çøõú��SéZö"êbð������
ë�ç®é#ì®éSí�é�î�ô�î¤îõéZö"êmì ä�åµí�îõøõå�úkìzì é(èuùuë¦ô�ê®êmì ä�åì®ç ÷¦êâìzë¦ôZì®ä²øH�
ø¤ì"ô#îõç åAô��Sù7ä¦ô�êÐô�ì øÁí�ý�å�ì�ì®é�ì®ä�åÉç åAô#î�� é���ì®ä�åzêâå*ç þuøÁí�å[ñ[è�÷�ì
ì®ä�øõê�øõê�é�ú�îõùwê ø���ú�ø��?í�ô�úkì�øH�Ðì ä¦åbë¦ôZì®äQøõê�î¤é[ú���
(ãÐä�øÁêzë:å�ç û
�¶é[ç��µô#ú?í�åI�Sø�:å*ç å*ú¦í�å"øÁêE�é[êâì4ú�é�ì øÁí�å*ô�è�îõåÊöÊä�å�úbôzí�î¤øõå�úkì4øÁê
îõéué�ýuø¤ú���÷�ë��µô#úuù6��øH<å�ç®å�úkì"êâå*ç þuøÁí�åAêÌøõúªì ä�å�ê®ô��åÉç®å*ô#î��(ñ
ô�ú���ì ä¦ô#ì�ç®å*ô�î��{øÁêX�Søõç®å*íMì®î¤ù�ì®ç ÷¦êâì å��zèuù	ì®ä�åÐí�îõø¤å*ú[ì�) ê�ç®å*ô#î���




� ��câáT^aÚÌÛ ã�^OôB^�Ü¦Ü�ÜEc �"Ü�ÚmÞ;câá Ú��
b]a�^aßmÞ"ÝÊà<ÝÊÞ.^>Ú�c��4Ý_Ü¦ádÛ�\;á

�wåe�[ø¤þ[åÉì ä�å�ä�ø��[ä)îõå�þ�å*î�ô�î��[é�ç®ø·ì®ä�� ì®ä¦ôZì�öÌå�ä¦ôGþ�åzø��7û
ë�îõå �å*ú[ì®å��{ô#ú��Xêâ÷?í�í�åAê êT�¶÷�îõî¤ùfì®å*êâì å��Cøõú ì®ä�å����Æã6æÉå�ç û
è:å�ç®é[êñr�
�rfí�îõø¤å*ú[ì�
,ãÐä�å��[å�ú�å*ç®ô�î7ô�î��[é�ç®ø·ì®ä�� øõêwì®éXøõú�ø¤û
ì®øõô�î¤îõù�ç®å�Dk÷�åAêÆì_ôÉì®øõí�ý[å�ì�ì®éÉì ä�å	ê å�ç®þuøõí�åÊø¤úì®ä�å	í�î¤øõå�úkì�) ê�éZöÊú
ç®å*ô�î���
#�l�¦ô	êâå*ç þuøÁí�å�ì®øõí�ý[å�ì�øÁê�ú�é#ì�ç å�ì ÷�ç®ú�å���ñ*ì®ä�å�ú�î¤éué�ë�ô#ú��
ç®å�Dk÷�åAêÆì�ì øÁí�ý�å�ì�êbì®éÂýuç®èSì���ìA×Gç®å-�¶å*ç ç�ô#î ç åAô#î��¿öÊä�å*ç å5ç å �¶å�ç û
ç�ô#î ç åAô#î�� øõê�ì ä¦å�ç®å�ì®÷�ç®ú�å���ç å �¶å�ç®ç®ô�î[ç®å*ô�î���
#�Çä¦å�úô"ì®øõí�ý[å�ì
ì®éÂýuç è�ì��#ì-×Gç®å-�¶å*ç ç�ô#î ç®å*ô�î�� øÁêjé[èSì®ô�ø¤ú�å��VñÊì®ä�å�úXç å�D[÷¦å*êâìªô
ì®øõí�ý[å�ìÊì ébì ä�å�ê å�ç®þuøõí�å��¶ç é��Íôµç®å-�¶å*ç ç�ô#î ç åAô#î��Íæ(%('*
¦ãÐä�øÁê
ô�î��[é�ç®ø·ì®ä�� ö�é�ç®ýuê�ê ø¤ú?í�åÊç®å-�¶å�ç®ç�ô#î ç®å*ô�î�� øÁê�ì®ä�å;�SåAêÆì®ø¤ú¦ô#ì øõé�ú
ç®å*ô�î��(ñ¦ê éµå*ô[í�äªøõúkì å*ç��å���øõô#ì å�æ(%('Cí*ô#ú)ôGþ�é[ø��jì ä¦å�éZþ�å*çâû
ä�åAô���é���ì ç�ô#ú¦ê îÁôZì øõú���ì ä�åzú?ô��å�ô��kô#øõúO

��� ��� �"¥V°	�����V���R� ���V� ���������
� � � ü ���¢� �¢ ®� � �	��û ê �¢� �¢ �� �� � ��� �¢ ®� � � ����� « �¢���
� � ����¥	°V�����V�����
��� � � � ÷���� ���R� � ����� � ¥	°V�����V�V¤��
üV����«"��� © ���V���V� � ���V�V��  �L��©�� ��� � � �	���
� ��ë ���  �¶ ����� «�� ��� ����÷ �����V�&�R³V§	¨	�����
|����V�"�R³V§	¨	�����

ú ·s� ��� ø��l|����V�®ù&�
��©tø:ø ��� � � � ÷�� �  ®� �V� ��ü	� ��� � ¥	°	� ���V�V¤�ù
! !

ø �	� � � ± ê �¢� �¢ �� ���������:��©���· � ©	� �� 
� ��« � ü ��" ���V�	��  ©	� � ���  ®���	�V�	��  ù�ù��
ú�� · ��÷�� � ���V÷ ��� � �����¢� � ���
|����V�R��¥��������

º
�	� � � �¢©Eø ��� � � ± ê �¢� �¢ �� �V�$#T� ��« � ü ��" �����	��  # ù��
�¢© øT� ��ë ���  �¶ ����� «�� ��� ���V÷ �������&�V�R¥V������ù

ü ���	� ����� � � �
� ���Vü�� ��� ���V�	��  � ���V�	��  �
�¢©Eø�� ����ü�� ��� �	�V�	��  �V� ��� © ���V���	� � ���V�	��  ù!�

� ��ë ���  �¶ ����� «�� ��� ����÷ ���V���Í�R¥V���	���
� �	�V� � ��� �	�>� � ����� ��ú ¥	°	�����V���&���
� ���Vü�� ��� ���V�	�� �ú �¢��·�� ¶ � « ��� ¹¢¬ ¶ �V��� ü ��· �
������� � � ú��&%�¶ �¢� ü ��� «�� ���"© � �   ��· � {V|	}
¶ �V��� ü ��· � � � � ü ��� �	� � ���V÷ ��� � � �¢ �� ���"��· �
����û�¶�� ��� ê �¢� �¢ ®� �
��� � � � ÷���� ���R� � ����� � ¥	°	�������V¤  �� �V� ��ü���� �	�
¶ �	� � � �ñ��� � � ± ê ��� �¢ �� �º

�V� � � �
� �	�V� � ��� �	�>� � ����� ��ú ¥	°	�����V���&���
� ���Vü�� ��� ���V�	�� �ú �¢��·�� ¶ � « ��� ¹¢¬ ¶ �V��� ü ��· �
������� � � ú��&%�¶ �¢� ü ��� «�� ���"© � �   ��· � {V|	}
¶ �V��� ü ��· � � �¢ ®� #2� ��« � ü ��" ��� © ���V���	� � �	���V��  #
������· ������û�¶�� ��� ê �¢� �¢ ®� ©®� �	� �"��©R��· �
¥	°V�����V�����
��� � � � ÷���� ���R� � ����� � ¥	°	�������V¤  �� �V� ��ü���� �	�

¶ �	� � � �ñ��� � � ± ê ��� �¢ �� �º
º
�	� � � ��© ø ��� � � � ÷�� �   � ü ��±�� � �V�R{V���'�����V������ù

ü �����R� ��« ~ ����� � � �
�	� � �

ü ����� ���V� � � �

º " " � ��� ú ·s� ����� �V���

ãÐä�å�ë�ç åAí�å��Sø¤ú���ë¦êâå*÷��SéSí�é	�Såjä¦ô�ê�ì ä�å3�¶é[î¤îõéZöÊøõú���øõê®ê ÷�å
öÊø¤ì äbç®å�÷?êâåÊé��Vì øÁí�ý�å�ì�ê4øõúì ä�å	ì øÁí�ý�å�ìÌí�ô[í�ä�å�
1�l�aô�í�îõøõå�úkì�ô�ëSû
ë�îõøÁí�ôZì®ø¤é[ú�é�èSì�ô#øõú¦ê	ôjêâå*ç þuøÁí�åzì®øõí�ý[å�ì*ñ?ì ä¦å�ê å�ç®þ�å�ç	ë�ç øõú¦í�ø¤ë¦ô�î
ú¦ô��åzø¤ú(ì®ä�åzì øÁí�ý�å�ì"öÊø¤îõîaè:åzì®ä�å�í�ô�ú�é�ú¦øõí*ô#îVú¦ô��7å��¶é�çÊì®ä�å
ë�ç®øõú¦í�øõë¦ô#î�
E�l��ì ä�å�í�î¤øõå�úkì	ô�ë�ë�îõøõí*ôZì øõé�úªøÁêÊ÷¦ê ø¤ú��bô�úªô�î¤øÁô�ê�ì®é
øJ�Så�úkì®øH�¶ùjì ä�å�ê å�ç®þ�å*ç�ë¦ç øõú¦í�øõë¦ô�îOñuì®ä�å�í�îõø¤å*úkì	æÉå�ç®è?å*ç ékê�í�é	�Så
öÊøõî¤î¦ú�é#ì4ê å�åÐì ä?ôZì�ì ä¦å.�Så*ê ø¤ç®å��ê å�ç®þuøõí�å_ì®øõí�ý[å�ì4øÁê�ô#îõç åAô��Sù�øõú
ì®ä�å_ì®øõí�ý[å�ì�í�ô�í�ä¦å_öÊä�å*ú�ø·ìP��éuåAê�ì®émç®å�ûÃå*êâì®ô�è�î¤øÁê ä�ô"ú�å*öÂí�é[úSû
ì®å-Cuì	öÊø¤ì ä�ì®ä�å�ô#ë¦ë�î¤øÁí�ô#ì øõé�ú�ê å�ç®þ�å�ç�
ÐãÐä�å�í�îõøõå�úkìmæÉå�ç®è:å�ç®é[ê
í�éV��å(ì ä�å*úÇé�èSì�ô#øõú¦êbô²ú�å*öÏê å�ç®þuøõí�åªì øÁí�ý�å�ìbå*þ�å*úhì®ä�é�÷���ä
ø¤ì�í�é[÷�îJ�f÷¦êâå)ì ä�å)å CSøõêâì øõú��Âê å�ç®þuøõí�å(ì øÁí�ý�å�ì�ø¤úfì®ä�å�ì øÁí�ý�å�ì
í*ô�í�ä�å�
&?�é[ç7å C�ô��ë�îõå�ñ_ê ÷�ë�ë:é[ê åjì®ä�å�í�îõø¤å*úkìøÁê7÷¦ê ø¤ú��wì®ä�å
ô�î¤øÁô�ê_î���ô�ë®×GîJ��ô�ëO
 å C�ô��ë�îõå�
 é�ç$��öÊä�øõî¤åmì ä�åÉí�ô�ú�é�ú¦øõí*ô#î¦ú?ô��å
�¶é[çÐì ä�å�ê å�ç®þ�å*çÌøÁêÊîJ��ô#ë®×¢�¶éué�
 å-C�ô��ë�îõå�
 é�ç$��

ã�éwø��ë�ç®éZþ�åbì®øõí�ý[å�ìµí�ô[í�ä�å�÷�ì øõî¤ø�h*ô#ì øõé�ú�ñÌé�÷�çµæÉå�ç®è:å�ç®é[ê

í�î¤øõå�úkìW�µô�ý�å*ê�ô#újø¤ú�ø¤ì øÁô#î<ã.g 0 ç®å�Dk÷�åAêÆìÌì é�ì ä�å�î¤éSí*ô#î:ç åAô#î��
öÊø¤ì ä�é[÷Sì7ì ä�åªú¦ô��å�ûÃí*ô#ú�é[ú�øõí*ô#îõø�h*åbè�ø¤ìbêâå�ì�
!�l�	ì®ä�å(êâå*ç þ[å�ç
ë�ç®øõú¦í�øõë¦ô#îzú¦é#ì��¶é�÷�ú8�Xå*ç ç®é�ç(øÁê(ç å�ì ÷�ç®ú�å��XèuùÇì®ä�å½æ(%('mñ
ì®ä�åXí�î¤øõå�úkìÇêâ÷�è��7ø¤ì®ê%ô ú¦å�ö
ç®å�Dk÷�åAêÆìÂöÊø¤ì ä ì ä�å{ú¦ô��7å�û
í*ô#ú�é[ú�øõí*ô#îõø�h*åÉè�ø·ìÉêâå�ì�
ÊãÐäu÷¦ê"ôbí�î¤øõå�úkì"ì®ä¦ôZìmé�èSì�ô#øõú¦ê	ôµê å�ç û
þuøÁí�åªì øÁí�ý�å�ìöÊø¤ì äfô#úfô#îõøÁô�êú¦ô��7å(öÊøõî¤îÊè:å)ô#è¦î¤åªì é²ç®å�÷¦ê å
ì®ä¦ôZìÉì øÁí�ý�å�ì*�¶ç®é�� ì ä�å7ì øÁí�ý�å�ì�í�ô�í�ä¦å�öÊø¤ì ä5ì ä�åbê®ô��åô#îõøõô[ê
ú¦ô��å�ikì ä�åzí�é[êâì�é���ì ä�øÁêÊô#ë¦ë�ç ékô�í�äbøÁê�é�ú�å�å-Cuì®ç®ô�å-C�í�ä¦ô�ú���å
öÊø¤ì ä7ì ä¦å"æ(%�'QöÊä�å�úøõú�ø·ì®øõô�î¤îõù�é[èSì®ô�ø¤ú¦ø¤ú��zôÉê å�ç®þkøÁí�åÌì øÁí�ý�å�ì
�¶é[ç"êâå*ç þuøÁí�å*êÌì®ä¦ôZì	ô�ç å�î¤éSí*ôZì å��ªé�÷Sì�êâøJ�Så�ì ä�åzîõéSí�ô�îVç åAô#î��L


d �7é[ç åmé�ëSì®ø��µô�î:ê é�îõ÷Sì øõé�újøõê_ì é7ô#îõö�ôGùSê4ê å�ì�ì ä�å�ú¦ô��7å�û
í*ô#ú�é[ú�øõí*ô#îõø�h*å�è�ø¤ì�é�úÉì®ä�å4øõú�ø¤ì øÁô#îuã.g 0 ç å�Dk÷�å*êâìaô#ú���ô�����ì®ä�å
ô�î¤øÁô�ê�ú¦ô��åÐøõú[ì®é	ì®ä�å�ì øÁí�ý�å�ì�í*ô�í�ä�åÂ��ôZì�ô"ì®ä¦ôZì�øÁê�ô�ê®êâéSí�øÁôZì®å��
öÊø¤ì äªì ä¦å�é�èSì�ô#øõú�å��ªê å�ç®þkøÁí�å�ì®øõí�ý[å�ì�
 0 ÷�è¦ê å�Dk÷�å*úkì.�ô#ì®í�ä�åAê
öÊä�å*ú�êâåAô#ç�í�ä�ø¤ú���ì®ä�åzì øÁí�ý�å�ì	í�ô[í�ä�åzô#ç®åp�µô��Så�ô��kô#øõú¦êÆìÐì®ä�å
�¶÷�îõî�êâå�ì�é��4ú¦ô��åAê	ì®ä¦ôZìzô#ç®å�ô[ê ê éSí�øÁôZì å���öÊø¤ì ä)ì®ä�åêâå*ç þuøÁí�å
ì®øõí�ý[å�ì�
fãÐä�øÁêµô#ë�ë¦ç ékô�í�ä½øÁê÷¦ê å��hø¤úñ�Çø¤ú8�SéZö"êbð�������
 d
�é�ç®åÂ��å*ú�å�ç�ô#î	�SøÁê í�÷¦ê®êâøõé�ú7é��?ì ä�øÁê�ë�ç®é�è�îõå �]øõê�øõúµêâåAíMì®ø¤é[ú,7�

( à"ÜEá�áâÚ)�ÀÙ�a�auß;^#a

F"å*ç åö�å3�Søõê®í�÷?ê êÉú¦ô��ø¤ú���øÁê®êâ÷�åAêmì ä¦ô#ì�ô#ç®åô�ë�ë�îõøõí*ô#è�îõå
è:å�ù[é�ú��Cì ä�åQæÉå�ç®è:å�ç®é[êªô#÷Sì®ä�å�úkì øÁí�ô#ì øõé�ú{êâùSêâì å ��
 0 ä�é�ç ì
ú¦ô��å*êÉô#ç®å7ì ä�åú¦ô��7åAêÉ÷¦ê å�ç�ê�ê é��å�ì ø��7åAêÉø¤ú¦ë�÷Sìzì é(øJ�Så�ú�û
ì®øH�¶ù(êâå*ç þ[å�ç�ê 
M?¦é�ç"å C�ô��ë�îõå�ñ�Ö#ì å�îõú�å�ì.�¶éué�Öµí�é[÷�îJ��è:å�ê ä�é�ç ì
�¶é[ç,Ö#ì å*î¤ú�å�ìo�¶éué8
 å CSô��ë�î¤å�
 é[ç���Ö�
½ãÐä�å(í�îõøõå�úkìµøõê�ì ä¦å�ú%î¤å ��ì
öÊø¤ì äwìÆö�é�é[ëSì øõé�ú¦ê�fzêâå*ú��5ì ä�åbê ä�é[çâìÉú¦ô��åì®é�ì®ä�åbæ(%('mñ
é[çjë:å�ç��¶é�ç$� ôÂî¤ø��ø·ì®å��Xô��é�÷�úkìªé���ú¦ô��å5í�ô�ú�é�ú¦øõí*ô#îõø�hAôZû
ì®ø¤é[úÂîõéuí*ô#îõî¤ù�
hãÐä�å/�/�ÆãÍæÉå�ç®è?å*ç ékê�ô�ë�ë�ç®é[ô[í�äQì é²ú¦ô��7å�û



í*ô#ú�é[ú�øõí*ô#îõø�hAôZì®ø¤é[ú½êâé[î¤þ[å*ê�ì ä�åªë�ç®é�è�îõå �&é��	é�èSì�ô#øõú�øõú��)ì®ä�å
îõé�ú��wú¦ô��7åªèuùQ÷¦ê ø¤ú��G%p5 0 ç å*þ�å�ç�ê åbî¤éué[ýk÷¦ë¦ê 
ÍÀ"ú	�¶é[çâì®÷Sû
ú¦ô#ì å*î¤ù[ñ�ì®ä�øõê�ô#ë¦ë�ç ékô�í�ä,�Så�ë:å�ú8��ê_é[úì ä�å�êâåAí�÷�ç®ø¤ìÆù�é��#%p5 0 

ãÐä�åI�Çøõú��SéZö"êÌð������Éí�îõø¤å*ú[ìN��ékåAê�ú�é�ì_í�ô#ú¦é�ú�øÁí�ô�î¤ø�h�åÐú¦ô��7åAê
ô#ì�ô#îõîIñ:ê ébì®ä�å�ê ä�é�ç ì	ú¦ô��å�øÁêmê å�úkì	ì®ébì®ä�å�æ(%('*
�ü �dú�ì®ä�å
�Çøõú��SéZö"êbð������wí�ô[êâå[ñ4ì®ä�øõê6�Så*ê ø��[úñ��å*í�øÁê ø¤é[úhöÐô�ê,�Sç®ø¤þ[å�ú
èuù²ì ä¦åL�SåAêâøõç®å6�¶é[ç�è¦ô[í�ýuö�ô�ç$��ê�í�é��7ë?ôZì øõè�øõî¤ø¤ìÆùQöÊø¤ì äÍ5	å�ì û
è�øõé[ê7öÊä�øÁí�äÂä?ô�êô�Ô:ôZìú¦ô��å*ê ë¦ô[í�åjé��mä�ékêÆì®ú¦ô��åAê�ñ�ì®äk÷?ê
øõú¦í�ç®å*ô[êâøõú��jì ä�åí�ä¦ô#ú?í�å*ê	ì ä?ôZìzêâä�é[çâì�ú¦ô��åAê�ô�ç å�÷�ú�øJDk÷�å�
Äÿ
ãÐä�å�ë�ç®é�è�îõå �¸öÊø·ì®ä)ú�é�ìmí�ô�ú�é�ú�øÁí�ô�î¤ø�h�øõú��bôbê ä�é[çâì	ú?ô��å�øÁê
ì®ä¦ôZìÊø¤ìÂ�µôGùµå*ú��b÷�ëªè:å�øõú��µêâå*ú[ìÐøõúªô7í�ç®é[ê®êâç®å*ô�î��nç®å-�¶å�ç®ç�ô#î
ç®å�Dk÷�åAêÆì�ì émô	æ(%�'5øõú�ô�ú�é#ì®ä�å�ç�ç åAô#î��L
�ãÐä�øÁê#�µôGù�ç åAêâ÷�î¤ì�øõú
øõúkì å�ç®é�ë:å�ç�ô#è¦ø¤îõø·ìÆùë�ç®é�è¦î¤å��ê�öÊø¤ì ä(å-CSøÁêÆì®ø¤ú��7æ(%('*) ê�iSøõúªô��uû
�Sø¤ì øõé�úañ#êâä�é[çâì�ú¦ô��åAê1��é	ú�é�ì�ä¦ôGþ[å4å�ú¦é�÷��[ä�øõú	�¶é�ç$�µôZì øõé�ú�ì é
ô�î¤îõéZöfç å��7é�ì åmç åAô#î��ê_ì é�ë�ç®é�ë:å�ç®î¤ù,�Så�ì®å�ç$�ø¤ú�åmì ä¦å�ô�ë�ë�ç®é#û
ë�ç®øÁôZì å	ç åAô#î�� ì ée�¶é�ç®ö�ô�ç$��ì ä¦å	ç®å�Dk÷�å*êâì4ì®é�
1�l�#%*5 0 øõê_÷¦ê å��
ì®é�é[èSì®ô�ø¤ú7ô	îõé�ú��mú¦ô��åW�¶é[ç d j;jÂîõéué�ýu÷�ë�ë¦÷�ç ë:é[ê å*ê*ñGì ä¦å�ú
ø¤ì��µô#ý�åAêzêâå*ú¦ê åo�¶é[ç�ô(í�îõø¤å*ú[ìzì®é�ç åAêâé[î¤þ[å�ì®ä�åbê ä�é�ç ìzú¦ô��å
øõúkì éµôî¤é[ú��ú¦ô��åÉ÷¦ê ø¤ú��µø·ì�ê.%*5 0 ç åAêâé[î¤þ[å�ç�
�ãÐä�øÁêÊç®å*ê é�îõ÷Sû
ì®ø¤é[ú�øõê"ô#ì.�é[êâì"þk÷¦î¤ú�å*ç®ô�è�îõåÉì é9�Så*ú�øõô�îaé���ê å�ç®þuøõí�å�ôZìâì�ô�í�ýSê
ø���ì ä¦åÉê ä�é[çâì�ú¦ô��å�øõêÌ÷�ú�øJDk÷�åzô��é�ú���ì ä�å(�Sé��ô�ø¤ú?ê_øõúbì®ä�å
%p5 0 í�é��ë�îõå�ì®ø¤é[úÂêâåAô#ç�í�ä²î¤øÁêÆì�é�úQì®ä�åjí�îõøõå�úkì�ä�ékêÆì�
)ãÐä�øÁê
ô�ë�ë�ç®é[ô�í�äS�µô#ý[å*ê_ê å�ú?êâå"öÊä¦å�úbô#úbô�÷Sì ä¦å�úkì øÁí�ô#ì øõé�ú3�å*í�ä¦ô#û
ú�øÁê�� ì ä?ôZì_÷¦ê å*êP½o
 7��*�Éí�å*çâì®øH�:í�ôZì®å*ê"ï�r��Zó¦øõê4÷¦êâå��Vñ[ê øõú¦í�åÐì®ä�å
í�å�ç ì ø��?í�ô#ì å*êÐí*ô#ú(í�é�úkì�ô#øõú+��÷�î·ì®ø¤ë¦î¤åzú¦ô��å*ê�ø¤úªì®ä�åzô#î¤ì 0 ÷�è�û
ÁÆåAíMì$5mô��å��?å�îJ�Vñ"è�÷Sìªì ä¦å5í�å*çâì®øH�:í�ôZì®å*êjöÊø¤îõî	ú�é�ìªí�é�úkì®ô�ø¤ú
ê ä�é�ç ìÊú¦ô��åAê 


�dú)ê ä�é�ç ì*ñ?öÌå�ô#ç$��÷�åÉì®ä¦ôZì"ì®ä�å�é[ëSì ø��µô#î�ô#ë�ë�ç®é[ô[í�ä�øÁê"øõú
è:å�ìÆö�å�å*úÂì®ä�å��/�Æã¸æÉå�ç®è?å*ç ékê�í�î¤øõå�úkìjô#ú8�½ì®ä�å/�Çø¤ú8�SéZö"ê
ð������wí�îõøõå�úkì ü¶è�÷�ìjí�îõé[ê å�ç7ì é²ì®ä�å/�Çø¤ú8�SéZö"êbð������wí�îõø¤å*ú[ìMÿ
öÊä�å*ç å(ì®ä�å í�î¤øõå�úkì+�SéuåAêbí�ô�ú�é�ú�øÁí�ô�î¤ø�h�å)ê ä�é[çâìµú¦ô��7åAêbøõúkì é
îõé�ú��zú?ô��å*ê*ñ�è�÷�ìÌô#îõî�é#ì®ä�å�ç_ú¦ô��å"í�ô�ú�é�ú¦øõí*ô#îõø�hAôZì øõé�ú�øõê_î¤å ��ì
ì®é�ì ä¦å�æ(%('*
kãÐä¦øõêÐí�ô�ú�é�ú¦øõí*ô#îõø�hAôZì øõé�úé���êâä¦é�ç ì_ú¦ô��åAêÌô�ëSû
ë�îõøõå*ê�ì é�ô�úkù)ô�÷Sì ä¦å�úkì øÁí�ô#ì øõé�ú ë¦ç é�ì éSí�é[î�ì®ä¦ôZìÉì�ô#ý�åAê�ø¤ú�ë¦÷Sì
ú¦ô��å*êy�¶ç®é��¼÷¦ê å�ç�ê�


�wå��ô�ý�åªêâé��7å(è�ç®øõå-�	ç®å �µô#ç®ýSê�é[úhú?ô��åªí*ô#ú�é[ú�øÁí�ô#î¤û
ø�h*ô#ì øõé�úÂé���ê ä�é�ç ìú¦ô��å*ê�
 0 é��åªç®å*ê é�îõþ�å*ç®êe�µôGùQú�é#ìç å�û
ì®÷�ç úì®ä�å"ú¦ô��å"é�ú7ì ä¦å*%p5 0 í�é��ë�î¤å�ì øõé�úbê å*ô�ç®í�ä7î¤øÁêâì4ì ä¦ô#ì
í�é�ç®ç åAêâë:é�ú��¦êÊì é�ì ä¦å�ç®å�ì®÷�ç ú¦å�� d j.j(
VãÐä�åo�¶é�îõîõéZöÊø¤ú��ªô#î¤û
�[é�ç®ø·ì®ä��0í�ô�úÂè:åª÷?êâå��Qì éwéZþ�å*ç®í�é��åbì®ä�øÁê�é[è¦êâì®ô�í�î¤å�fbì®ä�å
í�î¤øõå�úkì�ê ä�é�÷�îJ� ì®ô#ý[åå*ô�í�ä5ú¦ô��åµé[ú ì®ä�å9%*5 0 êâåAô#ç�í�ä îõøõêâì
ô�ú���ô�ë�ë?å*ú���ø¤ì�ì é"ì®ä�åÐø¤ú¦ë�÷Sì�ú¦ô��åÐô#ú��Éì®å�ç$�ø¤ú¦ô#ì å�ø·ì�öÊø¤ì ä
ôoÖ�
 Ö�
�ãÐä�øÁêÌú?ô��åmê ä�é�÷¦î��bì ä�å*újè:å�øõú�ë�÷�ìâì å��bøõúkì é�ì ä�å�ç å�û
ê é�îõþ�å*çÊî¤éué�ýu÷�ë�í*ô#îõîð
y�Çä�å�ú(ì®ä�å(�¶÷�ú?íMì øõé�ú)í*ô#îõîaç®å�ì®÷�ç ú?ê"ô#ú
�2¾fô����Sç åAê ê*ñuì ä¦å�í�îõø¤å*ú[ì"ä?ô�êÊé[èSì®ô�ø¤ú�å��bì®ä�å�í�é[ç ç®å*ê ë:é�ú��Søõú��
îõé�ú��ú¦ô��å�

+ �5Ý_Úmàscâß;auáâÝ_Ú;a

�wå(ä¦ôGþ�åªë�ç®å*ê å�úkì å��½ì®ä�å/�Çø¤ú8�SéZö"êµð������5í�ç ékê ê ç®å*ô#î��
ç®å-�¶å*ç ç�ô#î��å*í�ä¦ô�ú�øÁêT� ô�ú��(í�é��7ë?ô#ç®å���ø·ìÊì®éì ä�å��/�Æã{æÉå�ç û
è:å�ç®é[êµí�ç ékê ê ç åAô#î��&ô#ë�ë�ç®é[ô[í�äO
�=mþ[å�ç�ô#îõîOñÌöÊä�å�ú%è:é#ì ä%ì®ä�å
ú¦ô��åÂí�ô�ú�é�ú�øÁí�ô�î¤ø�h*ô#ì øõé�ú�ô#ú���ç®å-�¶å*ç ç�ô#îzç®å*ê é�îõ÷Sì®ø¤é[ú{ë¦ç é[èSû
îõå �µê	ô�ç åzí�é�ú¦ê ø���å�ç®å��VñSì®ä�å��Çøõú��SéZö"ê	ð������7ô�ë�ë�ç®é[ô[í�ä�ä¦ô[ê

ê ø��[ú�ø��?í�ô�ú[ìjô��SþZô#úkì®ô���åAêöÊø·ì®äÇç åAêâë:å*í�ìbì é½è:é#ì®äCêâåAí�÷�ç®ø¤ìÆù
ô�ú��Éå*ô[êâå�é��¦ô��	�øõú�øõêâì ç�ôZì®ø¤é[úO
aãÐä�åW�/�ÆãQæÉå�ç®è?å*ç ékêVí�îõø¤å*úkì�) ê
è:å�ì ì å�çbì øÁí�ý�å�ìjí*ô�í�ä�å(÷Sì®ø¤îõø�h*ôZì®ø¤é[úföÊä�å�úÇô#îõøÁô�êú¦ô��7åAêbô#ç®å
÷¦ê å���ñ:í�é���è¦ø¤ú�å��(öÊø·ì®ä)ø¤ì®ê"ýuú�éZöÊîõå�����å�é���ì®ä�å�ç®å*ô�î��¸ä�øõå�ç û
ô�ç®í�äuùµí�ô�ú�è:åz÷¦ê å��jì éç å��S÷¦í�åmì®ä�åzúu÷���è:å�çÊé���å CSí�ä?ô#ú��[å*ê
öÊø¤ì ä�ì ä�åÊæ(%('²øõúµêâé��7åÐí�ô[êâåAê 
�ãÐä�åÐë?å*çT�¶é[ç��µô�ú¦í�åÐô��SþZô�úSû
ì�ô���åÉí�ô�ú�è:åzé�Vê å�ìÊì éµê é��åÉå-Cuì å*úkì"èkùjä¦ôGþuø¤ú���ì ä¦å�æ(%�'
ç®å�ì®÷�ç úfô²îõøõêâìbé��zô#îõøõô[ê7ë�ç øõú¦í�ø¤ë¦ô�î"ú¦ô��7åAêø¤ú%ì®ä�å)ç®å-�¶å�ç®ç�ô#î
��ô#ì®ô¦ñ�ô�êI�SåAê í�ç øõè?å��jøõú�êâåAíMì®ø¤é[ú�7�


?�÷¦çâì®ä�å�ç�öÌé[ç ýê ä�é�÷�îJ�è�÷�øõîJ�b÷�ë:é�úµì®ä�å;�Çøõú��SéZö"êÐð������
ô�ë�ë�ç®é[ô�í�ä)ì é(ø��ë�ç®éZþ�å7ø¤ì®êÉ÷¦ê åé���ì ä�å7ì øÁí�ý�å�ì�í�ô�í�ä¦å�ñ�ë:é[êâû
ê ø¤è¦î¤ù{÷¦ê ø¤ú��Xô����Sø¤ì øõé�ú?ô#î�ç®å�ì®÷�ç®ú�å���ú¦ô��å*ê ô[ê��SåAê í�ç øõè:å��
ô�è?éZþ[å�
 d úwô�î·ì®å�ç®ú¦ôZì®ø¤þ[å7ô�ë�ë�ç®é[ô�í�ä øõêmì é��éZþ�åæÉå�ç®è:å�ç®é[ê
í�î¤øõå�úkì_í�é[ú	���[÷�ç®ô#ì øõé�úS��ôZì�ôÉø¤úkì éÉì®ä�å.%p5 0 ü¨ô[ê�øõú)ïHr�rMó�ÿ�ô�ú��
÷¦ê å�%p5 0�0 wÂ']ï �#ó�
y�dú(ì ä�øÁê	ô�ë�ë�ç®é[ô[í�ä�ñ�í�îõø¤å*úkì®êÊé[èSì®ô�ø¤ú(ì®ä�å
ç®å*ô�î��K�¶é[ç"ôêâå*ç þ[å�çÐë�ç®ø¤ú¦í�ø¤ë?ô#îVú¦ô��7å��¶ç®é��Íô3%*5 0 ãIwN½mã
ç®å*ê é�÷�ç�í�åÉç®å*í�é�çB�s
"ãÐä�øÁê	ô#î¤ì å*ç ú?ôZì øõþ�å�ô#ë�ë�ç®é[ô[í�ä�êâé[î¤þ[å*êÐì®ä�å
�µô#ú?ô���å��å�úkìµë�ç é[è�îõå �(ñÐè�÷Sìbì®ä�å��µô#øõúÇøõê®ê ÷�å�øõê+�Så�ë:å�ú�û
�Så*ú¦í�å7é�úG%p5 0�0 wÂ' ï �Zó4öÊä�øÁí�ä øÁêÉ÷�ú�îõøõý�å�îõù(ì é(è:åöÊø��Så*î¤ù
�Så*ë�îõéZù�å��)ø¤ú5ì ä�å7ú�åAô#çp�¶÷Sì ÷¦ç å�
��Ãì��Séuå*ê�ú�é#ìzô#ë¦ë?åAô#ç�ì ä¦ô#ì
ì®ä�åjô#î¤ì å*ç ú?ôZì øõþ�åbô�ë�ë�ç®é[ô[í�ä5ä¦ô[ê�ô#úuùwë?å*çT�¶é[ç��µô�ú¦í�åµé[ç�êâå�û
í�÷�ç ø¤ìÆùjô��SþZô#úkì®ô���å*êÌéZþ�å*ç�ì ä�åzç®å*í�é��,�å�ú��Så���ô�ë�ë�ç®é[ô[í�äO


d ���Sø·ì®ø¤é[ú¦ô#îõîõù�ñ�öÌåwä¦ôGþ�å5ë�ç®å*ê å�úkì å��fì ä�å²ê ë?åAí�ø��?í�ô#ì øõé�ú
ô�ú��Í��å*ê ø��[ú&�¶é[çµø¤úkì å���ç�ôZì®ø¤é[úÂé���ì ä¦å)í�ç®é[ê®êâç®å*ô�î�� ç®å-�¶å�ç®ç�ô#î
ô�î��[é�ç®ø·ì®ä�� ø¤úkì®é�ì®ä�å��/�Æã{æÉå�ç®è?å*ç ékêÐí�îõø¤å*ú[ì�

, ÚÇà�-ÊÚ"ÝXÙÍcT^aÞ��M^Xáþ^�Ú_Û�a
ãÐä¦ô�ú�ýSê�ì®é/.[é�ä�úeÄ�ç®å hAô#ý*�¶é�çaøõú	�¶é[ç��µôZì®ø¤é[ú�é�ú�ì ä�åy�Çø¤ú�û

�SéZö"êmð������ç å �¶å�ç®ç®ô�î�ø��7ë¦î¤å��7å*úkì®ôZì®ø¤é[úO
mãÐä¦å�ç®å�ö�ô[ê	ô�îõê ébô
�SøÁê®í�÷¦ê®êâøõé�úªé���ì®ä�å*ê åÉì é[ë�øõí*ê"é[ú�ì®ä�å��2wÌãI?ñ' d ã:�5é[ç ýuøõú��
g�ç®é�÷�ë��µô#øõîõø¤ú��µîõøÁêÆì�i¦ö�åzöÊøõê äªì éµì®ä¦ô#ú�ýL¾�ô#÷�îXm�å*ô[í�äªô�ú��
é�ì ä�å*çÊë¦ô#ç ì øÁí�øõë¦ô#úkì�êN�¶é[çÐì ä�å*ø¤çmí�é�úkì®ç øõè�÷Sì®ø¤é[ú¦ê 

ã�^OôB^�Ü�^�Ú	à�^#a
ï�r�ó��!
 0 öÊøH��ìAñ�Ö�g�å�ú�å*ç®ô#ì øõú��Ïæ(%�' jÊå-�¶å*ç ç�ô#îÁê{ì éçm�é�û
í�ô#ì å%æÉå�ç®è?å*ç ékêyj"å*ô#î��µê�Ö�ñS�dúkì®å�ç®ú�å�ì!�Sç�ô���ìÇü¶ö�é�ç®ý{øõú
ë�ç®é��[ç åAê ê�ÿMñ �Sç®ô���ìâûdêâöÊø���ìâûÃöÊøõú?ðZýkûÃýkç®èSûÃç å �¶å�ç®ç®ô�îõêâûö����
 ìTCuìAñ
=�íMì®é�è:å�ç(r0�*�*��


ï ðGó1.8
uæÉé[ä�îIñ8'*
V5	å�÷��µô�ú�ñ�Ö�ãÐä�åzæÉå*ç è:å�ç®é[êy5"å�ìÆöÌé[ç ý d ÷�û
ì ä¦å�úkì øÁí�ô#ì øõé�ú 0 å�ç®þuøõí�åµü np7[ÿMñ Ö3j.?1'<r¢7	r��¦ñ 0 å�ëSì®å ��è?å*ç
r2�3��Q�


ï QZóo'*
,5"å�÷��ô�ú�ñ4.�
æÉé�ä�îIñ�ã�
ãÊê�) é?ñLÖ[ãÐä�å æÉå�ç®è:å�ç®é[ê
5"å�ìÆöÌé[ç ý d ÷Sì®ä�å�úkì®øõí*ôZì øõé�ú 0 å�ç®þuøõí�å ü n�7�ÿMñ Ö �dúkì å*ç ú�å�ì
�Sç�ô���ìfü¶ö�é�ç®ýXøõú ë�ç®é��[ç åAê ê�ÿMñ��Sç�ô���ì ûIøõå�ì���ûÃí*ôZì ûIý[å�ç®è?å*ç ékêÆû
ç®å�þuøõê øõé�ú¦êâûl��U�
 ìTCuì*ñ .[÷�î¤ùªð�������


ï ò#ó�Äp
#'*
�5	å�÷��µô�ú�ñ�ã�
�ã�) ê é¦ñ65 d ú d ÷Sì ä¦å�úkì øÁí�ô#ì øõé�ú 0 å�ç û
þuøõí�å;?�é[çÂ'Ìé��7ë¦÷Sì å*çy5	å�ìÆö�é�ç®ýuê*ñ Ö��2wNwNw&'Ìé��,��÷�ú�øÁí�ô#û
ì øõé�ú?ê(�)ô��kô�h�øõú�å[ñsn�é�î�
#Q[ð¦ü7�[ÿ�ñ�ë�ëO
OQ�QZûöQ�@¦ñ 0 å�ëSì®å ��è?å*ç
r2�3�#ò8


ï 7Gó�j(
��!
*5	å�å��Sä¦ô��(ñ7ô#ú��>�!
�%o
 0 í�ä¦ç éuå���å�çAñeÖ�Àmêâøõú��
w4ú?í�ç®ùkë�ì øõé�ú��¶é�ç d ÷�ì ä�å*ú[ì®øõí*ôZì®ø¤é[ú)ø¤ú�maô�ç��[åe5"å�ìÆöÌé[ç ýSê



é��ñ'Ìé��ë�÷Sì å*ç®ê*ñ Ö
Ó4�Z¡7¡ ¯ �?�¨±�§Z¥I�¨�Z���]�âÅ ¥¶���98�Ó�º ¾
ð	rkü2rGð�ÿAf �*��QZû:�*�3��ñ�%må*í�å ��è:å�çer2��Y�@�


ï UZó1.8
sgS
 0 ì®å�øõú�å�çAñsÄp
O'*
s5	å�÷��µô#úañ;.�
®�A
 0 í�ä�øõî¤îõå�çAñ65 æÉå�ç û
è:å�ç®é[ê�f d ú d ÷Sì®ä�å�úkì øÁí�ô#ì øõé�ú 0 å�ç®þuøõí�å9�¶é�ç9=më:å�úÍ5	å�ì û
ö�é�ç®ý 0 ùSêÆì®å �µê�ñ ÖQë�ë#
.r2��r�ûÆð��[ð�ø¤ú�À 0 wN5.�ö½Ã'Ìé[ú	�¶å�ç û
å�ú?í�å�¾4ç®éSí�å*å��Søõú��[ê*ñV%mô�î¤îÁô�ê*ñ¦ã�å-C�ô�êÉüÕ?¦å�è�ç®÷¦ô�ç ù�r0��@�@[ÿA


ïkYAó��!
(F"÷¦ç*ñ3Äp
zãa÷�ú��¦ñµã�
(jÊùu÷Sì éZþ<ñ9'*
�5	å�÷��µô�ú�ñ9gS

ãÊê ÷��Søõý:ñ d 
L��å��Sþuø¤ú?êâýuù�ñ!Äp
 0 é��,�å�ç��¶å�îJ�Vñ!Ö�¾4÷¦èSû
îõøõínæÉå�ùÃ'Ìç®ùkë�ì é��[ç®ô�ë�äuùq�¶é[ç>'Ìç®é[ê®êâç®å*ô�î�� d ÷Sì®ä�å�ú�û
ì øÁí�ô#ì øõé�ú!øõú æÉå�ç®è?å*ç ékê�ñ Öv�dúkì å*ç ú�å�ì"�Sç�ô���ì]ü¨öÌé[ç ý¼øõú
ë�ç®é��[ç åAê ê�ÿMñt��ç®ô���ìâûÃø¤å�ìT��ûdí�ôZì ûIý[å�ç®è?å*ç ékêÆûÃë�ýkûdí�ç®é[ê®êÆûö��U�
 ì�CkìAñ
=�íMì®é�è:å�ç(r0�*�*��


ï @Zó�¾P
P��éSí�ýGô�ë?å�ì ç®øõê*ñEÖ�%mé��µô#øõú�5	ô��å*ê�û('Ìé�ú?í�å�ë�ì®ê7ô#ú��
?¦ô[í�øõî¤ø¤ì øõå*ê*ñ ÖSj;?1'4r���Q�ò¦ñ	5"éZþ[å ��è?å*çpr0��@VYV


ï �Zó�%o
®wÌô�êâì îÁô#ý�å[ñ�Ö�%mé��µô#øõú�5	ô��å 0 ùSêÆì®å � 0 å*í�÷�ç®ø·ìÆùLwECuû
ì å*ú¦ê ø¤é[ú¦ê�ñ Ö,j.?1'Xð�7�Q�7�ñ��)ô�ç®í�ä�r2�3�*��


ï�r��#ó(j�
�F"é[÷¦ê î¤å*ù�ñ��>
V?�é[ç$��ñ��>
V¾�é�îõý:ñ�%e
 0 é�îõé¦ñ�Ö��dúkì å*ç ú¦å�ì
½e
k7��3�Í¾_÷�è�îõøõíwæÉå�ù��dú��¶ç®ô[êÆì®ç ÷¦í�ì ÷�ç®å�'Ìå�ç ì ø��?í�ô#ì å²ô#ú��
'yj.m!¾_ç é��¦î¤å[ñ ÖSj.?P'CðZòV7<�¦ñ .kô#úu÷¦ô�ç ù/r0�*�3��


ï�r�r�ózæ,
	F	é�ç®ú¦êÆì®å�øõú�ñ�.�
 d î·ì$�ô�ú�ñ�Ö�%møÁêÆì®ç øõè�÷Sì®ø¤ú��æÉå�ç®è:å�ç®é[ê
æ(%('Cô�ú��+j"å*ô#î��t�dú��¶é�ç$�ô#ì øõé�úªöÊø·ì®ä/%*5 0 ñ Ö
�dúkì å*ç ú�å�ì]�Sç�ô���ìhü¨öÌé[ç ýXø¤ú ë¦ç é���ç®å*ê®ê®ÿ�ñ���ç®ô���ìâûÃø¤å�ìT��ûdí�ôZì û
ýuç è�ûl�Sú?êÆûÃî¤éSí*ôZì å�ûl�kð	
 ìTCuì*ñV�)ô�ç®í�ä�ñ¦ð�������


Ú =�Ü�ÛVÜ Þ ÛSÜ¦ß	à:Û�ß	Ü�^#aGÜ�Ú	Þ>�5ÝÊÞ.^@?&ÝÊÞ	ß*c2^#a
ô®Ý_Ü ã�^OôB^�Ü�Ü�ÜPc@��Ü�Ú	Þ;c áâÚ)�,áâÚ-Û�\.^A?&Ù�[
_"^�Ü�`(^�Ü�ÝNaB�wÝÐÞ;^DCGÜPa�^

d ú�å�ö���ô#ì®ôÉìÆùuë:å	øÁê_øõúkì ç®éV��÷¦í�å��S�¶é�ç4ì®ä�åmê å�ç®þuøõí�åÊç å �¶å�ç û
ç�ô#îO��ô#ì®ô7ç®å�ì ÷¦ç ú�å��jèuùµì®ä�å�æ(%('*f

�V±�� � � � ©:��� ��¶ ���9��� ��« ¬���� ���V÷ � ��� © �����	�V� �
� ��« ¬��  ���ü ���  ���ü ���E�
� ��« ¬���� � �����	��� �V�!��� © ���V��� ����� ����÷���� ��� �¢ ®� �

"�F"����� ��¶ � � � �	�V�	��  F3"
º � ��« ¬���� ���V÷ � �	� © ���V�	�V� �

d ú�å�ö>Ô:ô��bøÁê*��å-�¦ú�å���ì®éjè:å7ê å�ì�öÊä�å�ú5é�èSì�ô#øõú�ø¤ú��bç å�û
�¶å*ç ç�ô#îO��ô#ì®ô�f

GV� � ©8��� � {V|	}��V��¤V¥����V§VìV����}�§������®¦�}�§	¨®¦IH��ñ� ë �V�V��¹��V�V�V�
d ú�å�ö ç®å�ì®÷�ç ú½í�é	�Så9�¶é[ç�ýuç è®7 ��å�ì í�ç®å�� þuøÁô ì®ý[ì å-CuìAüIÿ

øÁê"øõúkì ç®éV��÷¦í�å��VñSì éjø¤ú���øõí*ôZì åÉì®ä¦ôZì	ì ä�å�ç®å-�¶å*ç ç�ô#îO�¦ôZì®ôjô#îõé�ú��
öÊø¤ì ä�í�ç®é[ê®ê ç åAô#î���ã.gÉã{ô#ç®åÉç å�ì ÷�ç®ú�å��sf
GV� � ©8��� � {V����¬���°���¥����V�V³V���V��§	¨���¥	°�¥ ¹

d ú�å�öwìÆùuë?åÌé���ë�ç®å�ûdô#÷�ì ä�å*ú[ì®øõí*ôZì®ø¤é[ú��¦ôZì®ô"øõê�ø¤úkì®ç é	�S÷¦í�å��
ì®é,��å�ú�é�ì åÉì ä?ôZì;¾ d % d ã d í�é�úkì®ô�ø¤ú¦êÊôê å�ç®þuøõí�åmç®å-�¶å*ç ç�ô#î�f

GV� � ©8��� � {V����¬���¤V§�|V§V¥V§������V�VýV���������V³��V���V§	¨ ��¦��V³	�Ý¡V�

d ú�å*ö��å ��è?å*çÊøõê	ô����Så��bì®éì ä�å
ýuç®è87 å�ú¦í ý	��í ç®å�ë ë¦ô�çâìG��ôZì�ôCêâì ç®÷¦íMì®÷�ç å½ì é"�Så*ú�é#ì®å½ì®ä�å
¾ d % d ã d í�é�úkì�ô#øõú�ø¤ú���ì®ä�å�ê å�ç®þuøõí�å�ç®å-�¶å*ç ç�ô#îIñSöÊä�øÁí�ä�øõê"è?å�û
øõú���ê å�úkì_è¦ô[í�ý�èuù7ì ä�åmæ(%�'%ô#ì4ì ä�åmå�ú��é��Vì ä�å	å�ú¦í�ç ùuëSì®å��
ë¦ô�çâìÊé���æ(%('Çç®å�ë�îõù�f

� ��« ¬ ��� � ��� � � � ³V§V�JFñ³V§��JF�� � � � � � �
" "Í� ���V��¶ ��· � �V����� � �®����� ��� © ���V���	� � � � � © � �   {V|V}
� ÇöÈ � Ó4�Z��Ë�ÊLKeÑ�ÐNM

�dú ì ä�å �/�Æã ý�å*ç è:å�ç®é[ê í�îõøõå�úkì*ñ ì®ä�å �¶÷�ú¦í�û
ì®ø¤é[ú½ýuç è87 ��å�ì í�ç®å�� �¶ç®é�� ý	��í�üIÿ�øÁê�÷?êâå��²ì é]��å�ìô(ì øÁí�ý�å�ì
�¶ç®é��]ì ä�å�æ(%�'*
��Çä�å�úbì ä�å�í�îõø¤å*ú[ìÌú�å�å���ê4ì®é�é�è�ì®ô#øõúbô�ê å�ç û
þuøÁí�å�ì®øõí�ý[å�ì*ñÐì®ä�å��¶÷¦ú¦íMì®ø¤é[úCýuç è87 ��å�ì í�ç®å�� �¶ç®é�� ý	��í�üIÿµøÁê
�¦ç�êâì�í�ô�î¤îõå��)ø¤úwôZìâì®å �ëSì�ì ä�åS��å�ìmì®ä�åêâå*ç þuøÁí�åzì®øõí�ý[å�ì;�¶ç®é��
ì®ä�å��Så-�¨ô�÷�î¤ì"ç åAô#î��L
4ãÐä¦øõêÊøÁêÐì®ä�åzé�ç®ø��[ø¤ú?ô#î�æÉå�ç®è:å�ç®é[êW�¶÷�ú¦í�û
ì®ø¤é[ú(�¶é�ç�é�è�ì®ô#øõú�øõú��"ì®ä�åÐêâå*ç þuøÁí�å�ñGå CSí�å�ëSì�ø¤ì�öÊøõî¤îuú�é�ìPÖ�ö�ô�î¤ý	Ö
ì®ä�å	ç®å*ô�î��nì ç®å�åmô#ú��ì®ç ù7ì®é�é�è�ì®ô#øõújã.gÉã�) êM�¶ç®é��K�Sø�<å�ç®å�úkì
ç®å*ô�î��µê�è?åAí�ô#÷?êâå�ì ä�å�í�é�ú	���[÷�ç�ôZì øõé�ú��¦î¤å/�SéuåAêâúO) ìbêâë:å*í�øH�¶ù
ô�úkùbô����Sø¤ì øõé�ú¦ô�îVç åAô#î��µê 


�l� ì®ä�å×êâå*ç þuøÁí�å¿øõê ú�é�ì é[ú ì ä¦å ��å-�¨ô#÷¦î·ì&ç®å*ô#î��(ñ
ýuç®è87 ��å�ì í�ç®å�� �¶ç®é�� ý	��í[üOÿ�öÊøõîõî8�¨ô�ø¤î�
P�dúµì ä¦øõê�í�ô[êâåÊì®ä�å�å-Cuû
ì®å�ú��Så��bþ[å�ç�êâøõé�ú�ñkýuç è®7 ��å�ì í�ç®å�� �¶ç®é�� ý	��í å CuìAüOÿÌøÁêÐí�ô#îõîõå��
ì®é6é�è�ì®ô#øõú0ô6ê å�ç®þuøõí�å ì øÁí�ý�å�ì]èuù&êâå�ìâì®ø¤ú��6ì ä�å¸ú¦ô��7å�û
í*ô#ú�é[ú�øõí*ô#îõø�h*åè�ø·ì7ô#ú��]�¶é�îõîõéZöÊø¤ú���í�ç ékê ê ç åAô#î��!ç å �¶å�ç®ç®ô�îõêzô[ê
�SåAê í�ç øõè:å���ø¤úªì ä¦åzë�ç åAí�å��Sø¤ú��ê å*í�ì øõé�úO


�dú5ì ä�åµí�ç®é[ê®ê ç åAô#î��¸í*ô�ê å�ñ<ì ä¦å�ì®øõí�ý[å�ìzí�ô[í�ä�å�øÁêÉí�ä�å*í�ý[å��
ì®é êâå*åµøH�	ô�í�ç ékê ê ç®å*ô#î��!ì®øõí�ý[å�ì�ì�ô#ç$��å�ì ì å��wô#ì�ì ä¦åjç®å-�¶å�ç®ç�ô#î
ç®å*ô�î�� øÁê�øõú½ì®ä�å�í�ô[í�ä�å�
G�l�mê é¦ñ�ì®ä�øÁê�ì®øõí�ý[å�ìøõê7÷¦ê å��Âø¤ú%ô
ã.g 0 ç å�D[÷¦å*êâì�ì é5ì ä¦åªç®å*ô�î�� é��"ì ä�å��SåAêÆì®ø¤ú¦ô#ì øõé�ú%êâå*ç þuøÁí�å
øõú½é�çB�Så*ç�ì®é é�è�ì®ô#øõúhô5êâå*ç þuøÁí�åµì®øõí�ý[å�ì�
G%p5 0 î¤éué[ýk÷¦ë¦ê�ì®é
é[èSì®ô�ø¤ú6%p5 0L0 j#nXç®å*ê é�÷�ç�í�å	ç åAí�é�çB��êM�¶é�çÐæ(%�'*) êÌô�ç åm÷¦ê å��
ì®éo�?ú���ì ä�åzô����Sç åAê êÐé���ôæ(%('ñ�¶é�ç"ôê ë?åAí�ø��?íÉç®å*ô#î���
 d îõî
ì®ä�åzø¤úkì®å�ç$�7å��SøÁôZì åzã.gÉã�) êÊô#ç®åzí�ô�í�ä¦å��s



