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°±w«®« p �t�A{½s p «y�_|~�Zx���|~�v�j·Èwy{A�t°$}£w � }��6wy� � �t�;µBwy{6µ¶�n�j·¼sO|jwy�9{¼w�� p �¬w�{��Z�j�4s;x©¨UÉ(�
°±w«®«BsO«��~�



å

�~}A�4°Ê}��4°÷|~}6wy���A�j��|~� � �;« � s�{ p ���A�~�vx(|~� � �j�4s�|~��s�·¹�v�~�Ãs;�9�[�Ä�¦�2uKw � �[|~}½sO|¹°±w«®«_s�««��¦°
·¹� p w«y� � �9·¹�A�6|~�v�j��|~���j�Os;x�·¹�v�~�Ãs;�n�¦�\°±w|~}A�9�£|$�j�¬u9�4sO«®wy{A�¹|~}A�¬wy�²«y� � sO|jwy�9{©¨

²Q³�� � À�¿_¶!· À�� �F¼QÑ
	
���v�~�Ãs;�9�U�v{ � � q �£|jw��n{»s;{AxR�jwy�n{½s�|~���j�¦�¯s��j�F�v�~�~�v{n|jw¿sO«n|~�dsO««£�~� � �A�2w| q s;{Ax¾�A�2w®u�s � q � � }��¦·¹�v�¦¨
�±}A�v�j�¹s��j�¾|]°²� p s;�jw � | q �:�v�R�;µ\�v{ � � q �6|jwy�9{�� � }A�v·¹�v�¦§Q� q ·¹·¹�¬|~�2w � s�{�x�s�� q ·¹·¹�¬|~�2w � ¨"��{
s�� q ·¹·Z�¬|~�2w � «M�~� � �j�¬|»³;� q ¾� � }A�v·Z��§¯|~}����Ãs;·¹��³�� q wy�»���~�vxmµ¶�n� p ��|~}(�v{ � � q �6|jw��n{�s�{�x
xA� � � q �£|jw��n{©¨W��{)·Z�n�j| � s;�~�v�¦§K|~}��t�~� � �j�¬|±³;� q w��#³£{��4°${¼|~�ZsÈ�½sOw��k«M�n�²�n�j�9����F�;µ � �n·¹·%�6Ç
{6w � sO|jwy{A�R�½s;�2|jw��v�Fs�{�xZ³;�v�6|H}6w�x�xA�v{»µ¶�j�n· sO««½�9�£|~�jw�x��¦�j�v¨iÉ&}6w«���|~}A�v�j�$s;�j�±·�s;{ q x6wþ©�v�j�v{n|
�~� � �j��|#³�� q �v{ � � q �£|jw��n{Â� � }A�v·¹�v�¦§K|~}��t·Z�n�j|²°²�¬««?³£{��4°${¼w��±rt�H�^®Árt�H�@I[I�¯b¨U�2{Âs;{Âs;� q ·ÈÇ
·¹��|~�2w � «M�A� p «®w � ³;� q d� � }��¦·¹��§i|~}A�[�v{ � � q �6|jwy�9{Ts;{AxmxA� � � q �6|jwy�9{(³�� q �Zs;�j��x6wy�j|jwy{ � |¦¨)��{
s�x�x6w®|jwy�n{©§Fw|Èw��¾w�{£µ¶�Os;�jw p «y��µ¶�9�È�~�n·¹�¦�n{A�¹°
}A���n{6« q ³K{A�4°$�¾|~}A�)�¦{ � � q �6|jwy�n{�³�� q |~��x���Ç
|~�v�j·»wy{A�¼|~}A�[u�sO«����[��µ#|~}A�[xA� � � q �6|jwy�9{T³�� q ¨k��{T·¹�n�j| � s��Ä�¦�v§¯|~}A�[�v{ � � q �6|jwy�9{c«M�A� p «®w � 
³�� q w��t·�s;xA�¾°±wyxA�¬« q svu�sOw®«´s p «��¾°$}£w®«y�%|~}��Zx�� � � q �6|jwy�9{¬«M�A�2w®u�sO|~��
³�� q w��t³K{A�¦°${��n{6« q |~�
sÈ�jw�{���«y�t�A�~�v��«¿w|~�$�¦°${A�v�ó~¨Fz_{)�¬ÌÒs;·¹�6«��d��µXsÈ�A� p «®w � ³�� q � � }A�v·¹�_w��_�_�Kz ®Á�_�Kz�I;ä�¯b¨Uz_�
°±w|~}�·¹�n�j|±�A� p «®w � ³�� q �v{ � � q �6|jwy�9{)� � }A�v·¹�v�¦§Ò�"�9z � s;{�sO«��~� p �t�A�~�vx�|~�¹�jwy�9{[·¹�v�~�Ãs;�n�¦�v¨
���v�~�Ãs;�9�v�Xs;�j�²�jwy�9{��¦x¾�A�jwy{A�_|~}A�²x�� � � q �6|jwy�9{¹³;� q s�{�x%un�¦�2w õ �vx¹�A�jwy{A�
|~}A�±�v{ � � q �6|jwy�9{È³�� q ¨
�#}A�v�j�Zs;�j�%�Ä��un�v�~s�«U�½s��:�v�j�
°$}6w � }�xA�v� � �2w p �¾�A�j�;|~� � �;«y�$µ¶�n�
·¼sOwy{9|ÃsOwy{6w�{���|~}A�È�A{6«w�{A³nÇ

s p w®«w®| q �;µR·¹�¦�Ä�Ãs��n���~�v{AxA�v�j�Âs;{Ax��j� � wy�6w��v{n|~�¦¨æ�#}A� � �9{ � �v�6|)��µ»s(� �]ý"Ç]{A�¬|=°²�n�j³�°±s;�
w�{n|~�j�6xA� � �vx pnq rtsvuKwyx � }Òs��A·òw�{A® � }½snäA�ð¯]¨WzD� �=ý_Ç={���|]°²�n�j³�|Ãs�³;�v�²wy{ks p sO| � })��µ¯·Z�v�jÇ
�Ãs;�9�v�Rs;{Ax�� � �~s;· p «y�v�t|~}A�v·â�~�[|~}Òs�|»s;{msO|j|Ãs � ³��v� � s�{�{A��|R·�sO| � }�w�{ � �n·Èw�{A� ·¹�v�~�Ãs;�9�v�
°±w|~}T�9�6|~�n�;w�{A� ·¹�v�~�Ãs;�9�v�¦¨ �#}A�v�j��s;�j���~�¬u9�v�~s�«²�;|~}A�v�%�Òs��:�v�j�%xA�v� � �2w p w�{���u�s��2w´s�|jwy�n{A�%�;µ
|~}A�
�9�2wy��wy{½sO«½� � }A�v·Z��® �X�jôR�nç£§ª�F�XÉ¸�A��§ �¯É¸äXIK§ �_�6�nç�¯b¨U�±}��±�A�j�;|~� � ��«y�Uw�{>® � }½snä��O§ �¯�jôR�nç�¯
}½svun�R�~� � �A�2w®| q ���j� p «y�v·¹�²°$}£w � }�°²�v�j� � �n�j�j� � |~�vx)w�{A®Á� õ �;è�§ª�F�Fä9�°¯]¨
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�2{\® � }½snä9ä_¯]§#rtsvuKwyx � }½s;�A·��A�j�v�~�v{n|~�[s�{Twy{6µ¶�n�j·¼sO|jwy�9{T|~}A�v�n�j�¬|jw � sO«®« q �Ä� � �A�j�)|~� � }6Ç
{6wyÑ£���_µ¶�9�H�A�j�v�~�v�2uKwy{A�%|~}��t�A{6«w�{A³�s p w«®w| q ��µQ|~}A�t�Ä�¦{�xA�v�²s�{AxZ|~}A�_�j� � wy�6wy�¦{n|±�;µXsR·¹�v�~�Ãs;�n�n¨
�±}6wy�±�Òs��:�v�²xA�v� � �2w p �v�±sÈ�A�j�;|~� � �;«½µ¶�n� � �j�4s�|jwy{A��sdu£wy�2|~�½sO«B{A�¬|=°²�n�j³¹wy{�°
}6w � } � �n·Z���6|~�v�j�
� s�{t�~�v{Axd·Z�v�~� s��n�v�©s;{A�n{ q ·¹�n�A�j« q ¨¯�¯u9�v� q � �n·Z���6|~�v� � s;{t�j�4s�xt�¬un�¦� q ·¹�v�~�Ãs;�9�Ç«]s�«|~}A�n�A�n}
|~}A� q ·¼s qkp �%�v{ � � q �6|~�vx�~§ p �6|t{A� � �n·¹�A�6|~�v�
w��ts p «y�%|~�[x���|~�v�j·Èwy{A�È|~}A�»�Ä�¦{�xA�v�"�;µHs�{ q
·¹�¦�Ä�Ãs��n��¨±��w�{ � �¾·Z�v�~� s��n�v�±s��j� p �j�£s;x � s;�j|±|~���¬u9�v� q � �n·¹�A�6|~�v��§:�j� � w��£w��v{n|Rs�{A�n{ q ·»w| q wy�
s�«y�~� �9�Òs��~s;{n|~�¦�vx©¨¼É�}6w«��¹|~}6wy�R|~� � }A{6wyÑ£����w��d�~� � ���j�n§iw|»�j�vÑK�6wy�j�v�R|~}½sO|»�¬u9�v� q � �n·¹�A�6|~�v�
�~�v{Ax�s;{Ax��j� � �¬wu9��s�«´s��j�n��un��«y�A·¹� ��µ_x½sO|Ãs�s��È°²�¬««ds;�¹�~}½s;�j�Âs�«´s��j�n��s�·¹�n�A{n|Z�;µt�~�¬Ç
� �j��|_x½sO|Ãs�¨#�#}6wy�$|~� � }A{6wyÑ£���Rwy�dsO«y�~�¹{A��|
°²�¬«®«¯�~�6w|~�¦x µ¶�n�±·¹� p w®«y� � �n·¹�A�6|~�v�j�
°$}6w � }�·�s q
µ¶�j�vÑ£���¦{n|j« q x6wy� � �n{A{A� � |±µ¶�j�n·Å|~}A�R{A�¬|]°²�9�j³½¨
�2{>® ¤ � �
äXI*¯]§£¤H�~s;�~�Ãs;�jx©§ � �j�¦�:�4s��Q§Ks�{�x[�±� p �v�2|F�A�j�v�~�v{n|#s$|~� � }A{6wyÑK�A�
°$}6w � }[sO«®«y�4°
�\s

� �9·¹�A�6|~�v��|~�Z�j�4s;x�µ¶�j�n·ÊsÈx½sO|Ãs p s;�~�
°±w|~}A�n�6|$�j�¬un�OsO«w�{A�È°
}6w � }Â�£w�� � �R�;µ?w�{6µ¶�n�j·�s�|jwy�n{�w|
w��_�j�4s;x6w�{��Ò¨\�2{�s;xAx6w|jwy�9{©§Aw®|_�9�Òs��~s;{n|~�¦�v�#|~}½sO|$|~}A�¾�j�4s�x6wy{A� � �n·Z���6|~�v�±°#w®««X�n{6« q p �¾s p «y�
|~�t�j�4s�xÈ�9{��²�6wy� � �²�;µAwy{6µ¶�n�j·¼sO|jwy�9{©¨i�2{È|~}A�²�A�j�;|~� � ��«b§O|~}A�#�¦{n|jwy�j� � �n{9|~�v{n|W�;µ½|~}��²x½sO|Ãs p s;�~�
w��d|~�~s�{��jµ¶�v�j�j�¦xÎ|~� |~}A�[�j�4s;xA�v�tw�{Ts;{m�v{ � � q �6|~�vxmµ¶�n�j·�¨ �±}A�¼�j�Os;xA�v�%s;{Ax�|~}��[x½sO|Ãs p s;�~�
|~}A�v{m�v{A�Ks��n�¾w�{ms)öv�v�j��Ç]³£{��4°±«y�vxA�9�È�A�j�;|~� � ��«¯|~�k�v{½s p «y�%|~}����j�Os;xA�v�_|~� xA� � � q �6|È�9{��»�;µ
|~}A�Rx½sO|Ãs p s��Ä�"�v{n|~�2wy�¦�v¨²�nwy{ � �R�n�A�²�A�j�;|~� � ��«?xA�6�v�²{A�;|²«w�·Èw|±|~}A�¾s�·¹�n�A{n|$�;µ?w�{6µ¶�n�j·�s�|jwy�n{
|~}½sO|¼s �j�4s�x��¦� � s�{Ts � ÑK�6wy�j��§U�9���%·¹�v·Z�n� q �Ä�¦�2uKw � � � �9�6«yx p ��wy·¹�6«y�¦·¹�v{n|~�vx pnq ��w�·¹�6« q
�~�v{Ax6wy{A�R|~}��$�v{n|jw��j� � �n{9|~�v{n|~�H�;µ©·¹�v·¹�9� q �A{A�v{ � � q �6|~�vx©¨W��{��~� � |jwy�9{[ç6¨ �6§;°²�#°±w«®«:�A�j�v�~�v{n|
s
�A�j��|~� � �;«9°
}6w � }È�Ãs�|jwy� õ �v�B�n�A�B·¹�n�j�F«®wy·Èw®|~�vxÈ�j�vÑ£�£w��j�v·¹�v{9|~�Fs;{Ax%}½s;�Ws
�~·�sO«®« p s;{Ax6°#w�x6|~}
�4u9�v�j}A�4s;x©¨
�#}A�v�j�W}Òs�� p �v�¦{d�~�9·¹�i°²�9�j³
wy{t|~}A�Fs��j�4s²�;µ6�A�2wu�s � q µ¶�9�Q·¹� p w®«y� � �9·¹�A�6|~�v�j�¦¨©�2{Ã® zdrt�;è�§

¤ � ÍR�nç£§ � s;�~��è°¯]§��A�j��|~� � �;«��Us��j���A�j�v�~�v{9|~�vxÈ°$}£w � }Z�v{ � � q �6|F·¹�¦�Ä�Ãs��n�v�?|~}½sO|�s;�j�²�~�v{n|\sO«y�9{A�
°±wy�j�¬«��v�~�¾«®wy{A³K�¾|~}£���»�A�j�¬un�¦{n|jwy{A�ms;{�sO|j|Ãs � ³��v�dµ¶�j�9·����jw�{���|~}A� � �9{n|~�v{n|~�»�;µ±|~}��¦�Ä��·Z�v�jÇ
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�Ãs;�9�v�_|~� «�� � sO|~�¹�A�~�v�j�¦¨¼�±}A��·�sOw�{Î�9�KsO«W�;µH|~}A���A�j�;|~� � �;«y�tw�{�|~}A�v�~���½s;���v�j�twy�R|~�)«w�·Èw|
|~}A� � �9·¹�A�6|ÃsO|jwy�9{½sO«W�¦u9�v�j}A�4s�x���µF|~}A�¹·¹� p w®«y� � �n·¹�A�6|~�v�j�¦¨¾É�}6w«��È|~}A�v�~�È�A�j�;|~� � �;«y�_°±w«®«
·�s�wy{n|Ãs�wy{¹|~}A�
�A{6«w�{A³�s p w«®w| q �;µQ·Z�v�~� s��n�²�~�v{AxA�v�j�Hs;{Ax��j� � wy�6wy�v{9|~�²s;�U°²�¬«®«�s;�U|~}A�#«�� � sO|jw��n{
�A�2wu�s � q �;µX·¹� p w®«y� � �9·¹�A�£|~�¦�j�v§�|~}A� q s;�~�~�A·¹�
|~}½sO|±|~}A�R��|Ãs�|jw � {A�¬|]°²�9�j³�wy�±�Ä� � �A�j��¨
¥#°²�tÉ�w®«y}A�¬«y·Þs;xAxA�j�v�~�~�v�
�~�9·¹�R�;µX|~}��¦�Ä�R�A�j� p «��v·¹�
w�{¬® Éhw«¿�n��¯ p9q � �9·¹�½s;�2|~·¹�¦{n|ÃsO«®Ç

w�ö¬wy{A�)w�{6µ¶�n�j·�s�|jwy�n{�s�{Ax�x6w®uKwyx6wy{A� |~}A�¹�~�v�½s��~sO|~�È�6w�� � �v�R�;µ\wy{6µ¶�n�j·�s�|jwy�9{Îs�·¹�n{A�[x6wy�j|jwy{ � |
s�x�·»wy{6wy�j|~�~sO|jw®un�Zx��9·�sOw�{A�v¨tz_{�sO|j|Ãs � ³��v�
°$}6w � }�wy�_�A{½s p «y�%|~�)� p |ÃsOwy{Âwy{6µ¶�n�j·�s�|jwy�9{�µ¶�j�n·
�4s � }���µ_|~}A��s;xA·Èw�{£w��j|~�~sO|jwu9��xA�n·�s�wy{A�¹°±w««"�Ks�wy{�{A�(�A�~�¬µ¶�6«#w�{6µ¶�n�j·�s�|jwy�n{©¨�É�}6w®«y� |~}A�
xA�v�jwy�9{)}½s��#s»�Ä·¼sO««��v�²�4un�v�j}A�4s�x¼|~}½s�{)�9���±� q �j|~�v·�§£w®|²wy�±{���|$s;�±�j�v�jw«w��v{n|±|~� � �9�j�j���6|jw��n{©¨

²Q³�� Fµ^À�º�¸�º¹ÁY¼ÃÈ~·yÑw¸_½EÅÆ·Ç¸�¼ÃÈbº
�±}6wy�?|~}A�v�jwy�?�A�j�v�~�v{n|~�Xs²�Ä��|B�;µ6�A�j�;|~� � �;«y��°
}6w � }twy·¹�6«��v·¹�v{n|B|~}A� � �9�j�F�;µÒs��A�2wu�s�|~�H·¹�v�~�Ãs;�9�
�~�v�2uKw � �Rµ¶�n�±·¹� p w«�� � �n·¹�A�6|~�v�j�¦¨_�_���$·�sOw�{ wy{9|~�v�j�v�j|
w�{�xA�v�jwy�n{6w�{��¹|~}A�%�A�2wu�sO|~�»·¹�v�~�Ãs;�9�
�~�v�2uKw � ��°±s;�%|~���~���A���n�2|»�Ä� � �A�j�¼��Ç]·�s�w«H�¬Ì � }½s�{��9�v� p �¬|]°²�¦�v{(�½sOw��j�È��µ#�A�~�v�j�»�;µ±·¹� p w®«y�
� �9·¹�A�6|~�v�j�¦¨\�
�4°²�¬u9�v��§£|~}A�v�~�t�A�j�;|~� � �;«y� � s�{�sO«y�~� p �t�A�~�vx¼µ¶�9�²s;{ q w�{n|~�v�~s � |jwy�9{ p �¬|]°²�v�¦{
·¹� p w«y� � �9·¹�A�6|~�v�j�#�9� p �¬|=°²�v�v{ �j|Ãs�|jw � s;{Ax�·¹� p w«�� � �n·Z���6|~�v�j�"s;�²«y�9{��Zs;�²|~}A�v�j�%s;�j�t{A�
«¿sO|~�v{ � q �n� p s�{�x6°±wyx6|~}��j�vÑK�6wy�j�¦·¹�v{n|~� «¿w]¨Á��¨t�n�A�_�A�j�;|~� � ��«y�¦§Òwy{�|~}A�¬w�� � �A�j�j�v{n|tµ¶�9�j·�§½°±w«®«
{A�;|W°²�n�j³%µ¶�n�U�j�OsO«Çb|jwy·Z�
s���x6w��t�n�¯u£wyxA�v�-~¨Uz_��s;{È�¬ÌÒs;·¹�6«���§9�9�A�U�A�j�;|~� � ��«y� � �n�6«yx p �±���~�vx
|~��s�««��¦° sÈ�A�~�v�²�;µWsÈ·¹� p w®«y� � �9·¹�A�6|~�v��|~�»wy{n|~�v�~s � |±°#w®|~}�s;{��n{6Çb«w�{��"xÒs�|Ãs p s;�~�
°±w|~}A�9�£|
�j�¬u9�4s�«wy{A�%}6wy�*�O}A�v�XwyxA�v{n|jw®| q �n�X«y� � s�|jwy�9{Q¨i�=| � �9�£«�x[sO«��Ä� p �
�A�~�vxÈ|~�Rwy{n|~�¦�~s � |F°±w|~}�s p s;{A³
� �9·¹�A�6|~�v��°±w|~}A�9�£|$�j�¬u9�4sO«®wy{A�¹|~}A�R���~�v��À ��«�� � sO|jw��n{[|~�È|~}A� p s�{A³¼�9�#�j��un�4s�«w�{��»|~}��R�A�~�v��ÀÁ�
w�x��¦{n|jw| q |~��s�{ s�|j|Ãs � ³;�v��¨
É�}6w«��¹·¹�9��|R��µH|~}A�¹�A�j�¬uKwy�9�A�d�~��«y�6|jwy�9{��t|~��|~}��Z���j� p «y�v·¹�R��µ²�Ä� � �A�2w| q s�{Ax��A�2w®u�s � q

w�{�sk{A�¬|=°²�n�j³T��µ_·¹� p w«y� � �n·Z���6|~�v�j�¼s;�~�~��·Z�¼|~}½sO|Z|~}��Â�j|ÃsO|jw � {A�¬|]°²�9�j³Îwy�Z�Ä� � �A�j��§\°²�



�

s��Ä�~�A·¹�±|~}Òs�|±sO«®« � �9·¹·¾�A{6w � sO|jwy�9{A�F«wy{A³K�"« p ��|~}�°#w��j�vx�s;{Ax�°#w��j�¬«y�v�~�* � s�{ p �_�j�4s�x pnq s;{
s�|j|Ãs � ³;�v��¨#��{�s;xAx6w|jw��n{©§Ò°²� � �n{A�jwyxA�v�#|~}A�%�:�9�Ä�jw p w®«w®| q |~}½sO|ts�{�s�|j|Ãs � ³;�v�$·�s q p �Ès p «y�t|~�
� �9�j�j�A�£|��Ä�9·¹�±�;µ:|~}A�$�Ä�¦�2un�v�j�Wwy{¹|~}A�
� q �j|~�v·�§n°$}��¦�j��|~}A�
�A�A�j�:�9�~�#��µ:|~}A�_s�|j|Ãs � ³dw��F�¬w|~}A�v�
|~���4svu9�v�~xA�j�n���n�²|~��s � |jw®un��« q wy{n|~�¦�2µ¶�v�j�d°±w|~}�|~}A�d� q �j|~�v· ¨
r
wy� � �n{A{A� � |jw��n{��;µW�A�Ä�¦�j�#µ¶�j�n·÷|~}A�%{���|]°²�n�j³ � s�{ �:�9�~�t���j� p «y�v·¹�$µ¶�n�$s¹·¹�v�~�Ãs;�n�"�Ä�¦�2Ç

uKw � ��¨[¥
�~�v�j�t·�s q {A�;| p �¼s�u�s�w«¿s p «y�%|~� �j�4s�x�·Z�v�~� s��n�v�_|~}½s�|%s;�j�¹�~�v{n|tµ¶�9�_|~}A�v·�sO|t|~}A�
|jw�·¹�
|~}½sO|F|~}A�$·¹�v�~�Ãs;�n�¦�Fs;�j�±�~�v{n|¦¨U�2{��9�jx��¦�U|~�¾xA�4s�«A°#w®|~}Z|~}6w��v§n|~}A�_� q �j|~�v·æ�~}A�n�6«�x¹}A�;«yx
�9{n|~� ·¹�¦�Ä�Ãs��n�v�_µ¶�9�t���~�v�j�R�A{n|jw®«H|~}�� q }Òsvu9� p �v�¦{��j�Os;x©¨)�
�4°²�¬u9�v��§©|~}6wy�Rwy� � �9·¹�6«w � sO|~�vx
pnq |~}A�¹s;{A�9{ q ·Èw®| q |~}½s�|_wy� p �6w«®|_wy{9|~�)�9���$� q �j|~�v· |~�[�A�j�v�~�v�2u9�È�A�~�v�j�¦À½�A�2w®u�s � q ¨_�2{�|~}6wy�
|~}A�v�jwy�¦§:°²�¹s�x�xA�j�v�~�
|~}A� � �n{6ÐAw � | p �¬|=°²�v�v{��A�~�v�j�¦À��A�2wu�s � q s�{Ax�|~}��»{A�v�vx��;µW|~}A�È� q �j|~�v·
|~�»s � Ñ£�£w��j��w�{6µ¶�n�j·�s�|jwy�n{»wy{��n�jxA�v�W|~�d�A�j�9�:�v�2« q x6wy�~�:�9�~����µQ·¹�¦�Ä�Ãs��n�v�B°
}6w � }�}½svun�"sO«��j�4s;x q
p �v�v{ �j�Os;x pnq |~}A�¬w���w�{n|~�v{AxA�vx��j� � wy�6wy�v{9|~�v¨
�#}A�H|~}A�v�jwy�Ux6w�� � ���~�~�v�Bwy�~�~�A�v�U�j�¬«¿sO|~�vx%|~�_|~}A��w�·¹�6«y�v·¹�¦{n|ÃsO|jw��n{¹��µÒ|~}A�²�A�2wu�sO|~�$·¹�v�~�Ãs;�9�

�~�v�2uKw � ��¨¯Éf�
s�«y�~�tx6wy� � �A�~�U|~}A��w�·¹�6«y�v·¹�¦{n|ÃsO|jw��n{��;µ�|~}A�_s;�6|~}A�v{n|jw � sO|jw��n{[s�{�x»|jwy·¹�$�Ä�¦�2un�v�j�
w�{Z|~}A�t� q �j|~�v·÷s�{Ax��n�A�H�j�4s;�~�9{��Fµ¶�9� � }��6�9�jwy{A�d|~}A�_�½s��2|jw � �6«´s��H�A�j�;|~� � ��«y�F|~}½sO|H°²�v�j�"���~�vx
|~��wy·Z�£«��v·¹�v{9|¹|~}A�v�~�¼�~�v�2u£w � �v�¦¨(¡?wy{½sO«®« q §F°²�)x6w�� � ���~�%|~}����:�¦�2µ¶�n�j·�s�{ � �¼��µ
�9�A�È� q �j|~�v·
s��Z°²��««%s;�[�~�:� � �6«´sO|~�k�n{�|~}������v�2µ¶�n�j·¼s;{ � ��s � }6wy��u�s p «y� pnq |~}A��� q �j|~�v· °±w|~}��A�j�9�:�v�
}½s;�jx6°±s��j�d�~�A�A�:�9�2|¦¨

²Q³�� Fµ^À�º�¸�º���ÑÇÉQ¶ÌÈb¸��d¶!·Ç¸�¼ÃÈ
��s�{ q �;µX|~}��tw�x��Os;�±���j�¦�Ä�¦{n|~�vx w�{)|~}6wy�
|~}A�v�jw��#}½svun� p �¦�v{ �A� p «wy�~}A�vxÂ�¬«y�~�¬°$}A�v�j�Ã® � ¤��9�ns£§
� ¤²�n� p ¯]¨ � }½s;�6|~�v�¹é�xA�v� � �2w p �v�È|~}A�Â� q ��|~�¦· ·¹�6xA�¬«²w�{T°
}6w � }T� q �j|~�v·*wy�Èw�{n|~�v{AxA�vxT|~�
�9�:�v�~s�|~��¨¯�2{ � }½s;�6|~�v�±çd°²�txA�v� � �2w p �_|~}A�t�A�j�;|~� � ��«y�Hµ¶�n�F|~}A� � �9�j�t�~�v�2uKw � �v�#��µ?|~}A�t���2w®u�sO|~�
·¹�¦�Ä�Ãs��n�R�~�v�2uKw � ��¨$��{��n�jxA�v�
|~���jwy·¹�6«w®µ q |~}A�È�A�j�v�~�v{9|ÃsO|jwy�9{��;µW|~}A�È�A�j�;|~� � ��«y�¦§ � }½s��£|~�¦�tç



�Oë

xA�6�v��{A�;|�xA�4s�«_°±w|~}¸·�s�«w � wy�9���[µbsOw®«y�A�j�v�¦¨ò�±}A�Î}½s�{�x6«®wy{A���;µR|~}A�v�~��| q ���v���;µRµbs�w«y�A�j�v�
w��¼x6w�� � ���~�~�vx�wy{ � }Òs��6|~�v�[èA¨ � }½s;�6|~�v�[�mx��¦� � �2w p �¦�Z|~� � }A{6wyÑK�A�v��µ¶�n��xA�4s�«wy{A�m°#w®|~}-|~}A�
x6wy� � �9{A{�� � |jwy�9{���µR���~�v�j�¦¨ � }½s;�6|~�v�ÂåÎxA�v� � �2w p �v�[|~}���w�·¹�6«y�v·Z�v{n|ÃsO|jw��n{&�;µR|~}A�����2w®u�sO|~�
·¹�¦�Ä�Ãs��n�H�~�v�2uKw � �±s;{Ax¹x6wy� � �A�~�~�v�i|~}A�²�:�¦�2µ¶�n�j·�s�{ � ����µÒ|~}A�±� q �j|~�v·�¨ � }Òs��6|~�v�ÇI£§ � �n{ � «y�AxA�v�
|~}A�t|~}A�v�jwy�¦¨



� Û Ø Ù ã(á × �

ß�� ókãfáòñ Õ ð á÷Ý

zD°#w��j�¬«y�¦�Ä�${A�¬|]°²�9�j³¼µ¶�9�
·¹� p w®«y� � �9·¹�A�£|~�¦�j� � �n{A�jwy�j|~�±�;µX|]°²�[x6wy�j|jwy{ � |"�½s;�2|~�¦û\|~}A�¾�j|Ãs�|jw �
{A�¬|=°²�n�j³�s�{�xT|~}A�Â·¹� p w«�� � �9·¹�A�6|~�v�j�¦¨-�#}A�Â��|Ãs�|jw � {���|]°²�n�j³ � �n{A�jwy�j|~�¹��µts � �;«®«y� � |jw��n{
��µ
�j|ÃsO|jw � «M{��9{6Ç]·¹� p w«y�Ë � �9·¹�A�6|~�v�j�¾°$}6w � }Ts;�j� � �9{A{�� � |~�vx p9q °±wy�j�vx � �n·Z·¾�A{6w � s�|jwy�9{��
� }½s;{A{A�¬«y�¦¨òz"·¹�n{A�T|~}A����|Ãs�|jw ��� �9·¹�A�£|~�¦�j��s;�j���~�v�2u9�v�j�¦§"{A�¬|=°²�n�j³h�j�n�6|~�v�j�¦§ds�{�x p s;�~�
�j|ÃsO|jw��n{A�¦¨F¤�s��~�_�j|ÃsO|jwy�9{A�#s��j� � �9·¹�A�£|~�¦�j��|~}½sO|$s��j�t�Òs��2|±�;µ?|~}A�t�j|ÃsO|jw � {���|]°²�n�j³�s�{�x[|~}½sO|
s��j�Ès�«y�~� � s��Òs p «y�R�;µW°#w��j�¬«y�v�~� � �n·¹·%�A{6w � s�|jwy�n{©¨#�±}A� p s;�~�R�j|ÃsO|jw��n{A� � �9{A��|jw®|~�6|~�d|~}A�R«wy{A³
p �¬|]°²�v�¦{)|~}A�R��|Ãs�|jw � {A�¬|]°²�9�j³�s;{Ax)|~}A�R·¹� p w®«y� � �9·¹�A�£|~�¦�j�v¨

Ï;³�² » ¼Q½E¸�¿�À Á�¼ÃÂ ÄEÅÆ· À5Ñwº

�±}A�v�j�[s;�j�»·�s;{ q x6w®þQ�v�j�v{9|d| q �:�¦�d��µ²·¹� p w®«y� � �9·¹�A�6|~�v�j�¦¨%��{�|~}6wy�t|~}A�v�jwy�¦§i}A�4°²�¬u9�v��§i°²�
s��j�¾�9{£« q w�{n|~�v�j�v�j|~�vxÂwy{ � �9·¹�A�£|~�¦�j�
°
}6w � }�s��j� � s;�½s p «��¾��µ p �;|~}��~�v{Ax6wy{A�[s;{Ax��j� � �¬wu£wy{A�
·¹�¦�Ä�Ãs��n�v�¦¨(�#}6w�� � �n�6«�x(wy{ � «���xA�Â�j� � �¬w®un�¬Ç=�n{6« q xA�¬uKw � �v�¹�~� � }�s���� � ³��¬|¹�½s��n�v�j��s��È«y�9{A�
s��#|~}A�¾xA�¬u£w � �v�ds;�j� � s;�½s p «��R�;µW�Ä�¦{�x6w�{����j�¦ÑK�A�v�j|_·¹�v�~�Ãs;�9�v�²|~�¹|~}��%{A�¬|]°²�9�j³¼w�{��n�jxA�v�±|~�
�j�¬|~�2w��¬u9�¾·¹�¦�Ä�Ãs��n�v�Hµ¶�n�H|~}A�¬w��#�A�~�v�j�¦¨
��� p w«�� � �n·¹�A�6|~�v�j�Xwy{n|~�v�~s � |X°#w®|~}¹�4s � }%�;|~}A�v�Ws;{Ax¾°±w|~}%|~}��±�j|ÃsO|jw � {���|]°²�n�j³ pnq �~�v{Ax6Ç

�9�



�Oé

w�{��»·¹�v�~�Ãs;�9�v�U|~�¹s�{Ax¼�j� � �¬wu£wy{A�¹·¹�v�~�Ãs;�9�v�Uµ¶�j�9· p s;�~�
�j|ÃsO|jw��n{A�¦¨H��w�{ � �
°±wy�j�¬«��v�~� � �n·¹·%�6Ç
{6w � sO|jwy�9{A�U�jwy�9{Òs�«y�W}Òsvu9��«®wy·Èw®|~�vx¹�~s�{��9��§Kst·¹� p w«�� � �n·¹�A�6|~�v�Hs�{Ax¹s p s;�~�²�j|ÃsO|jwy�9{¹·%���j| p �
�~�6Æ � w��v{n|j« q � «y�9�~�"w�{��n�jxA�v�±|~� p �»s p «y�t|~� � �9·¹·¾�A{6w � sO|~�t°#w®|~}��4s � } ��|~}A�v��¨_�nwy{ � �%���~�v�j�
·¹�4u9�[�¦u9�v�R|jwy·¹�n§B|~}A�¬w��¾·Z� p w«�� � �n·¹�A�6|~�v�j�R°#w®««²·¹�4u9�¹wy{�s;{AxÎ�9�6|¾��µ � �n·¹·%�A{6w � s�|jwy�n{
�~s�{��9�t°#w®|~} x6wþ©�v�j�v{n| p s��~�t��|Ãs�|jwy�9{��$sO|±x6wþ©�v�j�v{n|$|jwy·¹�¦�v¨Hz�|±|jwy·Z�v�¦§:s¹·¹� p w«�� � �n·¹�A�6|~�v�
·�s q[p �_|~�6�¾µbs;�±sv°±s q |~� � �9·¹·%��{6w � sO|~�_°±w|~}ks;{ q[p s;�~�_�j|Ãs�|jwy�n{©¨¯�]µWsÈ·Z� p w«�� � �n·¹�A�6|~�v�
� s�{¹{A�;| � �n·¹·%�A{£w � sO|~�±°#w®|~}[s;{ qZp s;�~�#�j|Ãs�|jwy�n{©§;|~}A�v{¹w|Hw��F�ÃsOw�xÈ|~� p �����������! " $#%��&'#%�Wµ¶�j�n·
|~}A�R{A�¬|]°²�9�j³½¨
�]|Èw��¹s p s;�jw � s;�~�~��·Z�£|jw��n{f�;µ±�n�A�%� q ��|~�¦·!|~}½sO|%|~}A�¼°±wy�j��«y�v�~�%{���|]°²�n�j³�°±w««±�~�v�2uKw � �

s)«¿s;�j�9�¹{K�A· p �v�%�;µ±�A�Ä�¦�j�Ì«¿w]¨Á��¨)|~}A���4°
{A�v�j�%�;µ²|~}A��·¹� p w®«y� � �9·¹�A�6|~�v�j�*~¨¼�]|%wy�Rµ¶���2|~}A�v�
s��Ä�~�A·¹�vx�|~}½s�|d|~}A�v�~�»���~�v�j�t°±w«®«F·¹�4u9��s;�j�9��{Ax�wy{�°±s q �t|~}½sO|%s��j�¹�A{��A�j�vx6w � |Ãs p «y�»|~��s;{
s�|j|Ãs � ³;�v�a«¿w|�wy��{A�;|Â�:�9�Ä�jw p «�� µ¶�n�[�9�����A�j�;|~� � ��«y��|~�T}6wyxA�ms(�A�~�v��ÀÁ�[«y� � sO|jwy�9{�µ¶�j�n· s;{
s�|j|Ãs � ³;�v�W°
}6w � }¹}½s;�\st���2w��n�2w½³K{A�4°#«��vxA�n�±�;µ½|~}A�#�A�~�v��ÀÁ�\·¹�4un�v·Z�v{n|~�*~¨W�±}A� p s���w � ���j�¦·Èwy�~�
p �v}6wy{Axt|~}��¦�Ä��s;�~�~��·Z�£|jw��n{A�:w��©|~}½s�|Xs;{RsO|j|Ãs � ³��v�?�~}A�n�6«yx p �¯wy{ � s��½s p «y�W�;µ6xA�¬|~�v�j·»wy{6wy{A�
|~}A�
«�� � sO|jw��n{¹��µ?st�½s;�2|jw � �£«¿s;�F�A�~�v�F�A{6«y�¦�Ä�W|~}Òs�|H�A�~�v�¯w��H�Ä���;|j|~�vx©§ pnq |~}A�"sO|j|Ãs � ³��v��§£�~�v{Ax6wy{A�R�n�
�j� � �¬wuKw�{A�¹s¾·Z�v�~� s��n�²°
}6w � }ÂsO«®«y�4°
�F|~}A�ts�|j|Ãs � ³;�¦�\|~�RwyxA�v{9|jwµ q |~}A�t�A�Ä�¦��¨B��{)��|~}A�v�F°²�n�jxA�¦§
�A�~�v�j�Rs;�j�Zs;�~�~�A·¹�vx |~� p �)(! $�! "*!+,�!-.�0/�*1�2#'3�(!-546&´¨%�n|Ãs;�2|jwy{A�[µ¶�j�n·Ú|~}£w��Rs;�~�~�A·¹�6|jwy�n{©§?s
�A�~�v��ÀÁ�"���2w®u�s � q � s;{ p �%·�sOw�{n|ÃsOw�{��¦x�s;�±«y�n{A��s;�±|~}A�¾�A�j�;|~� � �;«y�±µ¶�n�±|~}��%�A�2wu�s�|~�¹·¹�v�~�Ãs;�9�
�~�v�2uKw � �
xA�%{A�;|Uµ¶�9� � �#|~}A�$���~�v�X|~�¾�~�v{Axª«M�j� � �¬wu9��Us�{ q ·¹�¦�Ä�Ãs��n�v�X°
}6w � }�·Èw��n}n|²�j�¬u9�4s�«Ò|~}A�
w�x��¦{n|jw| q �;µB|~}A�R�~�v{Ax��¦�d«M�j� � wy�6wy�¦{n|*~¨

Ï;³*Ï 7�¶VºqÀ 8$·y¶�· ¸_¼ÃÈbº
z p s��~� �j|ÃsO|jw��n{Twy�[s�{A�¬|]°²�9�j³T�j�n�6|~�v�¹|~}½s�|�}½s;�[s�°#w��j�¬«y�v�~� � �9{A{�� � |jwy�9{Q¨hr_����|~�Î|~}A�
«®wy·Èw®|~�vx[�~s;{A�n�$�;µ:°±wy�j��«y�v�~� � �9·¹·¾�A{6w � sO|jwy�9{A�v§K�n{6« q ·¹� p w®«y� � �n·¹�A�6|~�v�j�F°$}6w � }[s;�j�#°±w|~}6w�{



�Oç

Message
Repository

User

UserUser

¡?wy�n�A�j�%é6¨y��ûU�±}��%���v�~�Ãs;�9�_�±�v�:�9��w®|~�n� q

s � �v�2|ÃsOw�{)x6wy�j|Ãs�{ � �_µ¶�j�n·Ús p s;�~�t�j|ÃsO|jw��n{[°#w®«« p �Rs p «y�_|~� � �n·¹·%�A{6w � s�|~�_°#w®|~})|~}½sO| p s;�~�
�j|ÃsO|jw��n{©¨(z_{ q ·¹� p w®«y� � �n·¹�A�6|~�v�È°$}6w � }(wy�»°#w®|~}£w�{ � �n·Z·¾�A{6w � s�|jwy�9{��»�~s;{A�n���;µ"s p s;�~�
�j|ÃsO|jw��n{�wy�[�ÃsOw�x�|~� p �Âwy{�|~}��9(!:;#�(��;µ"|~}Òs�| p s��~� �j|ÃsO|jw��n{©¨üz²|�s;{ q ��wu9�v{�|jwy·¹�n§²w®µ%s
·¹� p w«y� � �9·¹�A�£|~�¦�#wy�$°#w®|~}£w�{��~s;{A�n�R��µFs�|
«y�Os;�j|
�9{A� p s;�~�R�j|ÃsO|jw��n{©§Òw|
°±w«®« p � � �n{A{A� � |~�vx
|~�¹�¬ÌÒs � |j« q �n{A� p s;�~�_�j|ÃsO|jw��n{©¨¯�2{)|~}A�tµ¶�6|~�A�j��§�°
}A�v{[°²�t�j�¬µ¶�v�²|~�È|~}A�_«y� � sO|jwy�9{[�;µWsÈ�A�~�v��§
°²��°±w««²·Z�4s;{m|~}���s��j�4s)°$}£w � }mwy�R°#w®|~}6wy{T�~s�{��9���;µ²|~}A� p s��~����|Ãs�|jwy�9{�°±w|~}m°
}6w � }(|~}A�
�A�~�v��ÀÁ�$·¹� p w®«y� � �9·¹�A�£|~�¦��w�� � �9{�{A� � |~�vx©¨
z�·¹� p w®«y� � �n·¹�A�6|~�v�H�~�v{AxA�²sd·Z�v�~� s��n� pnq s�|j|Ãs � }£w�{A�Èst}A�4s;xA�v�F|~�R|~}A�_·¹�v�~�Ãs;�9�H°#w®|~}

|~}A�HxA�v�j|jwy{½sO|jw��n{%s;xAxA�j�v�~�Xs;{Axt|~}A�v{dµ¶�9�2°±s;�jx6wy{A�±|~}��H·Z�v�~� s��n�X|~�
|~}A�F{A�4s;�j�v�j| p s;�~�U�j|Ãs�|jwy�n{
°$}6w � }��j�9�6|~�v�
|~}A�È·¹�¦�Ä�Ãs��n�R|~�¦°±s��jxA�
w|~�txA�v�j|jwy{½s�|jwy�n{©¨_�2{��n�A�_� q �j|~�v·�§:|~}A�ÈxA�v�j|jwy{½s�|jwy�n{
��µ?st·¹�v�~�Ãs;�9�\µ¶�j�9·Åst·¹� p w®«y� � �n·¹�A�6|~�v�U°±w«®«�sO«°±s q � p �
st�~�v�2u9�v�F�9{¹|~}��$�j|ÃsO|jw � {A�¬|]°²�9�j³½¨
�=µH|~}��»·¹�v�~�Ãs;�9�dw��_wy{n|~�v{AxA�vx�µ¶�n�ds;{A�;|~}A�v�_·Z� p w«�� � �9·¹�A�£|~�¦��§©|~}A�v{�w|_°±w«®« p �»�~�v{n|_|~�Âs
·¹�¦�Ä�Ãs��n�H�j�v���n�jw|~�9� q µ¶�j�9·ü°$}6w � }È|~}A��w�{n|~�v{AxA�vx��j� � w��6wy�v{n|W°#w®««½�j�¬|~�2w��¬un�±|~}A�#·¹�¦�Ä�Ãs��n�k«M�~�v�
õ �n�A�j�%é6¨y��~¨



�¦è

É�}A�v{�st·¹� p w«y� � �9·¹�A�£|~�¦�¯°±wy�~}A�v�U|~�t�j�¬|~�2w��¬un�ds_·¹�v�~�Ãs;�n�Hµ¶�j�9· |~}A�±·¹�v�~�Ãs;�n�²�j�v���n�jwÇ
|~�9� q §9w®|H�~�v{Ax���s"�j�¦ÑK�A�v�j|H·¹�v�~�Ãs;�9�\|~�R|~}A�
�j�v���n�jw|~�9� q s�{Ax¹|~}��$�j�v�:�9�jw|~�n� q �j�v�~�:�9{Ax��W°#w®|~}
|~}A�¹�j�vÑ£���¦��|~�¦xÎ·¹�¦�Ä�Ãs��n��¨dÉ&}A�v{A�¬un�¦�Rs¼·¹� p w«y� � �n·¹�A�6|~�v�_°±wy�~}A�v�t|~�)�~�v{Axms[ÑK�A�v� q µ¶�n�
°$}6w � }�w|_�¬Ì��:� � |~�ts��j�v�~�:�n{A�~��§�w®|t·¾�A�j|_�A�~�»s;{��$� � ¨:�±}A�¾�j�vÑ£���¦��|$°#w®«« p �R�~�v{n|_|~��|~}A�
s����A�j�9���2w¿sO|~�t�~�v�2u9�v�$s;{Ax�|~}��R�~�v�2u9�v�H°#w®««B�j�v�~���n{Ax pnq �Ä�¦{�x6w�{��»w|~�±�j�v�6« q ·¹�v�~�Ãs;�9�
|~�È|~}A�
p s;�~���j|ÃsO|jw��n{�µ¶�j�n·â°$}£w � }m|~}A�¼Ñ£���¦� q �9�2wy�;w�{½sO|~�vx©¨)�]µ$|~}��[·¹� p w«y� � �n·¹�A�6|~�v�%·¹�4un�v�%|~�
s�{���|~}A�v� p s��~�È�j|ÃsO|jw��n{ p �¬µ¶�9�j�È|~}A���j�v�6« q s;�j�2w®un�¦�"|~}A�v{mw|R·%�A��|%�j�¬Ç=�~�v{Ax�w®|~�R�j�vÑK�A�v�j|¦¨¼�]µ
·¹� p w«y� � �n·¹�A�6|~�v�j�%·¹�4un�¹µ¶�j�9· p s��~�¹�j|ÃsO|jwy�9{�|~� p s;�~�¹�j|ÃsO|jw��n{�ÑK�6w � ³n« q �j�¬«¿sO|jw®un��|~� |~}A�
�j�9��{Ax6Çb|~�2wy�[|jwy·¹�_��µXs;{��
� � §K|~}��"�Ä�¦�2un�v� � s�{��~�v{AxZw®|~�²�j�v�6« q |~�¹s�««©�;µQ|~}A� p s;�~�_�j|Ãs�|jwy�n{A�
°$}A�n�~�±s;�j�4s��Us��j��{A�¬w��n} p �n�j�X�;µ½|~}A�#s��j�4s
µ¶�j�n·�°$}6w � }È|~}A���j�¦ÑK�A�v�j|F�n�2w��;w�{Òs�|~�vx¾w�{¹s�x�x6w®|jwy�n{
|~�¹|~}A�R�n�2w��;wy{½s�|jwy{A� p s;�~�_�j|ÃsO|jw��n{©¨

Ï;³�� Fµ^À < Àd·=�F¼QÑ
	
��{��n�A�_� q �j|~�v·�§:°²�¹s��Ä�~�A·¹�R|~}½sO|Rs�««X�;µW|~}�� � �n·Z·¾�A{6w � s�|jwy�9{ «w�{�³£� « p �;|~}�°±wy�j��«y�v�~�ts�{�x
°±wy�j�vx� � s;{ p ���j�Os;x pnq s;{&sO|j|Ãs � ³��v��¨ �2{¸s�xAx£w®|jwy�9{-|~�T�Os�u9�v�~xA�j�n�A�6wy{A�A§ts;{hs�|j|Ãs � ³;�v�
·�s q sO|j|~�v·Z�£|»|~��x6wy�~�j�A�£|»|~}A�¼� q �j|~�v· pnq xA�¬«y�¬|jw�{A���n�%·¹�6x6wµ q w�{����A�~�v�j�¦À¯·¹�v�~�Ãs;�9�v�R�n�
pnq � �j�4sO|jw�{A� p �n�9���"·¹�v�~�Ãs;�n�¦�v¨#É&}6w«y�%w|_w��_{A�;|t���n�~�jw p «y�R|~�[�A�j�¬un�¦{n|%s;{�s�|j|Ãs � ³;�v�$µ¶�j�n·
·¹�6x6w®µ q wy{A�%�n� � �j�4sO|jw�{��%·¹�v�~�Ãs;�9�v�¦§Ow|Hw��F�:�9�Ä�jw p «���|~�%xA�¬|~� � |\|~}£w�� p �v}½svuKw��n��¨Uz
««�·¹�v�~�Ãs;�9�v�
� s�{ p ��øÄ�jwy�9{A�vx ù¾pnq |~}A�¬w����~�v{AxA�v�j�¦¨F�#}A�t�j� � w��6wy�v{n|~�±�;µB|~}A�v�~�_·¹�¦�Ä�Ãs��n�v� � s�{¼|~}A�v{ � }�� � ³
|~}A�È�jw��n{½sO|~�A�j�v�
|~�[u9�v�2wµ q |~}½s�|_|~}A�È·¹�v�~�Ãs;�9�v�_s � |~�½sO«®« q � s;·¹�Rµ¶�j�n·Ú|~}��»�A�j�n�:�¦�_�~�n�A� � �v�
s�{�xÂ|~}Òs�|
|~}A�%·¹�v�~�Ãs;�n�¦�#}½svun�%{A�;| p �v�v{k·¹�6x6w õ �vx©¨#�]µU|~}A�%�jwy�n{½s�|~���j�¦�
�n{Â|~}��%·¹�v�~�Ãs;�9�v�
� s�{R{���| p �Fu9�v�2w õ �vx©§O|~}A�v{¾|~}A�H·¹�¦�Ä�Ãs��n�v� � s;{ p �Fx6wy� � s��jxA�vx%s;{Axd|~�j�OsO|~�vxRwy{R|~}A�H� s�·¹�U°±s q
s��F«y�n�j|H·Z�v�~� s��n�v��s;�j�
|~�j�4s�|~�vx©¨¯�]µXs;{�s�|j|Ãs � ³;�v�Fw��²s p «y�±|~�È·¹�6x6w®µ q �n�FxA�¬«��¬|~�tsR�jwy�n{6w õ � s;{n|
{K�A· p �v�²��µ?·¹�v�~�Ãs;�9�v�¯°±w|~}6wy{�|~}A�_{A�¬|=°²�n�j³½§£|~}A�v{�w®|²·�s q�p �"s p «y�
|~�%�A�j�¬u9�v{n|±�A�Ä�¦�j�Fµ¶�j�n·



�O�

�ÃÌ � }½s;{A��wy{A�Î·Z�v�~� s��n�v�¦¨T�#}6w��¹°#w®««_{A��|¦§�}A�¦°²��un�v��§±sO««��4° |~}A�ksO|j|Ãs � ³��v�¹|~�Î� p |ÃsOwy{�s�{ q
�A�2wu�s�|~�¹wy{6µ¶�n�j·¼sO|jwy�9{��n�
|~�2w � ³��A�~�v�j�twy{n|~�ks �v� �v�6|jwy{A� p �n�9���t·Z�v�~� s��n�v�¦¨d�X� � }A{£w�ÑK�A�v�tµ¶�n�
�A�j�¬u9�v{n|jw�{��¹|~}6w��\| q �:�t��µBxA�v{6w´sO«i�;µ?�~�v�2uKw � �RsO|j|Ãs � ³¼s;�j�_�9�£|~�jw�x��_|~}A�_� � �9�:�_��µ?|~}6wy�H|~}A�v�jwy�¦¨
��{"|~}6w��©|~}A�v�jw��v§4°²�¯°±w««�s;�~�~�A·¹�i|~}½s�|XsO|j|Ãs � ³��v�j�Xs;�j�U�A{½s p «��¯|~�±·¹�6x6wµ q �9�QxA�¬«y�¬|~�\·¹�v�~�Ãs;�n�¦�v¨
Éf�¼°±w«®«²µ¶���2|~}A�v�¼s;�~�~��·Z�Z|~}½s�|È|jwy·Z�v�j|Ãs;·¹�A��s�{�x�{��9{ � �v�¹s��j�)�A�~�vx�s��¹s����A�j�9���2w¿sO|~�[|~�
�A�j�¬u9�v{n|"·¹�v�~�Ãs;�n�"�j�v�6«´s q sO|j|Ãs � ³K�¦¨
¥
{6«wy³�� � �9·¹·%��{6w � sO|jw��n{�«w�{A³K�¦§©�~�v�2u9�v�j�Rs;�j� � �n{A�jwyxA�v�j�vx�|~� p �Z�Ä� � �A�j��¨dz_{�s�|j|Ãs � ³;�v�

� s�{��j�4s;x�·¹�¦�Ä�Ãs��n�v�±|~}Òs�|R�n�[wy{n|~���n� � �n·¹�»�n�6|t�;µ#s¼�~�v�2u9�v� p �6|Rx��6�¦�t{���|R}½s�u9�¹s �v� �v�~�
|~�[|~}A� � �9{n|~�v{n|~�t��µU|~}A�È�~�v�2u9�v��ÀÁ�t·Z�v·¹�n� q ¨$�2{��~�9·¹� � s;�~�v�¦§:}��4°²�¬u9�v��§Q|~}��»�~� � �A�2w| q �;µ�s
�~�v�2u9�v�H·�s q¹p � � �9·¹�A�j�n·Èw��~�vx©¨X�±}6wy� � s�{�}½s;�A�:�v{»wy{[�n{A�
��µ:|=°²�d°±s q �¦¨¯�]µXs�{[sO|j|Ãs � ³��v�Uwy�
s p «���|~�R� p |Ãs�wy{È|~}A�±�A�2wu�sO|~�$xA� � � q �6|jwy�9{�³;� q �;µ©st�~�v�2un�¦��§�|~}A�v{¹w®|U°±w«« p �
s p «���|~�RxA� � � q �£|
s�{ q ·Z�v�~� s��n�v�B|~}½sO|�s;�j�Hwy{n|~�¦{�xA�vx¹µ¶�9�¯|~}½sO|\�~�v�2un�¦��¨X�±}6wy�X°²�n�6«yx¹��wu9��|~}A�$sO|j|Ãs � ³��v�Fs �v� �v�~�
|~�[s�{ q �Ä� � �j�¬|²wy{6µ¶�n�j·¼sO|jwy�9{¼|~�¹°$}6w � })|~}A�R�~�v�2un�¦��w��
�A�2wu q ¨
�#}A�H�~� � �9{�xR°±s q wy{R°
}6w � }¹s�{Ès�|j|Ãs � ³;�¦� � �9�6«yx � �n�j�j�A�6|Fs$�Ä�¦�2un�v�B°²�n�6«�x p � p9q �£sOw�{£w�{A�

µ¶�6««¾s �v� �¦�Ä��|~�(|~}A���~�v�2u9�v��¨æ�#}6w��¼°²�9�£«�x�s�««��¦°Ú|~}A��sO|j|Ãs � ³��v�[|~�T� p |ÃsOw�{�|~}����~�v�2u9�v��ÀÁ�
�A�2wu�s�|~�txA� � � q �6|jwy�9{)³�� q «]s�«y�9{��R°±w|~}Âs;{ q ��|~}A�v�Fwy{6µ¶�n�j·¼sO|jwy�9{¹wy{[|~}A�_�~�v�2un�¦��ÀÁ�²·¹�v·¹�9� q ~¨
��{Ts;xAx6w|jw��n{�|~���A�jwy{A� w|~�»s �¦� �v�~�t|~���4svun�¦�ÄxA�j�9�Q§Us�{(s�|j|Ãs � ³;�¦�d·¼s q �A�~�Èw|~�Zs �v� �v�~�_|~��s
�~�v�2u9�v�
|~� � }½s�{��9�d|~}A�»���j��|~� � �;«B°$}6w � }�|~}��»�~�v�2un�¦�_�ÃÌ�� � �£|~�¦�v¨R¤ q µ¶�n� � wy{A��|~}��»�~�v�2un�¦�
|~�
p �v}½s�u9�
·¼sO«w � wy�9�A��« q §n|~}��"sO|j|Ãs � ³��v�H·�s q¹p �_s p «���|~�Rµ¶�v�vx¹w�{ � �n�j�j� � |Fwy{6µ¶�n�j·¼sO|jwy�9{È|~�%���~�v�j�
s���°²�¬«®«Xs;�²|~�¹�;|~}A�v�±�~�v�2u9�v�j�¦¨
É�}A�v{A�¬u9�v�[|~}����~� � ���2w®| q �;µ%s(�~�v�2u9�v��}½s;� p �v�v{ � �9·¹�A�j�n·Èw��Ä�¦xQ§
°²��°±w««R�Ãs q |~}½sO|

|~}½sO|R�~�v�2u9�v�t}½s;� p �v�v{ � �9�j�j�A�£|~�¦xQ¨È�2{ � }½s;�6|~�v�Rç6§Q°²�¾°±w«®«FxA�v� � �2w p �¾°±s q �t|~��x��OsO«X°#w®|~}
�~�v�2u9�v�j�F°$}£w � }�}½svu9� p �¦�v{ � �9�j�j���6|~�vx p9q sO|j|Ãs � ³��v�j�U°$}6w � }��n{6« q �4svun�v�~xA�j�n�Z�n{ � �9�j�j�A�£|~�¦x



�Oå

�~�v�2u9�v�j�¦¨i�2{ � }½s��£|~�¦�ièÒ§¦°²�U°±w«®«6x6wy� � �A�~�Q|~� � }A{6wyÑ£���¦�iµ¶�9�?x��OsO«w�{A�#°±w|~}%�Ä�¦�2un�v�j�?|~}½sO| p �v}½s�u9�
·�s�«w � wy�9���j« q s;�$sÈ�j�v�~�6«|$�;µ � �n�j�j�A�6|jwy�9{ pnq s;{ÂsO|j|Ãs � ³��v��¨

Ï;³�� » À�º�ºq¶�ÉQÀ�º

�nwy{ � �±|~}A�
·¹�v�~�Ãs;�9�v�¯|~}½s�|Hst�A�Ä�¦�F�~�v{Ax��\·�s q � �9{n|ÃsOw�{Èwy{6µ¶�n�j·¼sO|jwy�9{¹°
}6w � } � �9�6«yxÈw�x��¦{n|jwµ q
w®|#|~�È|~}A�twy{9|~�v{Ax��¦x��j� � w��£w��v{n|~�$�;µB|~}A�n�~�t·¹�v�~�Ãs;�9�v�¦§9�A�~�v�j�±·¾�A�j|
}½svu9�d�~�9·¹�_°±s q |~�Z�Ä�¦{�x
·¹�¦�Ä�Ãs��n�v�U°$}6w«��_}6wyx6wy{A�¾|~}A�
«�� � sO|jw��n{A�Uµ¶�j�9·æ°
}6w � }�|~}A� q �~�v{Ax�|~}A�_·¹�v�~�Ãs;�9�v�¦¨F��w�·Èw«¿s;�2« q §
|~}A�v�j��{A�v�vxA�[|~� p ��sÎ°±s q µ¶�9�¼�A�~�v�j�[|~�T�j�¬|~�2w��¬un��·¹�¦�Ä�Ãs��n�v�¹°±w|~}A�n�6|Â�j�¬u9�4sO«®wy{A�(|~}A�¬wy�
«�� � sO|jw��n{A�¦¨T��w�{ � � s�{Ts�|j|Ãs � ³;�v� � s;{f� p �~�v�2un�ÂsO«®«±�;µ±|~}�� � �n·Z·¾�A{6w � s�|jwy�9{��%«w�{�³£�Èwy{T|~}A�
{A�¬|=°²�n�j³½§©w®|_wy�t�9{6« q ���n�~�jw p «y�R|~��}£w�xA�¾|~}A�È�~�n�A� � �$«M�n�_xA�v�j|jw�{Òs�|jwy�9{�±�;µHs[·¹�v�~�Ãs;�9�tµ¶�j�n·
s�{�s�|j|Ãs � ³;�¦�Zw®µtw|�w��¼���n�~�jw p «y��|~��ø � �n{6µ¶�A�~� ù |~}A��s�|j|Ãs � ³;�¦�Z|~}A�j�9���9}�|~}��k���~����µR�;|~}A�v�
·¹�¦�Ä�Ãs��n�v�%wy{T|~}A� {A�¬|=°²�n�j³½¨���{��n�jxA�v�È|~�ms �¦� �n·¹�6«®wy�~}(|~}6wy�¦§��A�~�v�j�n«]s���sk°$}A�;«���d·%�A��|
�A�j�6xA� � �%s;{Ax � �n{A�~��·Z�Rs¾«´s��j�n�t{K�A· p �v�$�;µX·¹�v�~�Ãs;�9�v�¦¨
�2{��n�jxA�v�%|~���n�½s;�~s�{n|~�v�[|~}Òs�|¹|~}A�v�j�)°±w«®« p � �¦{��9�A�n}(·Z�v�~� s��n�v�%wy{(|~}A�Â{���|]°²�n�j³�sO|

s�{ q ��wu9�v{ |jwy·Z�¾|~�[�v{A�~���j�%|~}½sO|
|~}A�»�n�2wy��wy{A�_��µU�A�~�v�j�¦À:·¹�v�~�Ãs;�n�¦� � s�{ p �%}6wyxAxA�v{©§½|~}A�v�j�
s��j� � �v�2|Ãs�wy{��~�v�2u9�v�j�_°±w|~}6wy{�|~}A�È{A�¬|=°²�n�j³ °$}6w � } p �6þ©�v�_·¹�v�~�Ãs;�9�v�_s�{Ax�x��[{A�;|"µ¶�n�2°±s;�jx
|~}A��·¹�v�~�Ãs;�n�¦�¾�A{n|jw®«�|~}A�¬w�� p �6þQ�v�j��s��j� õ «®«y�vx©¨���{T�n�jxA�v�%|~�k«®wy·Èw®|�s�{TsO|j|Ãs � ³��v�j��s p w«w®| q
|~�[�6wy{A�:��wy{n|"|~}��%�n�2w��;w�{��;µ�s¹·¹�v�~�Ãs;�n�t|~�[�n{A�R�;µ�s¹|~}��9�A� s�{Ax �:�9�~��w p «y�t«y� � s�|jwy�9{��¦§�|~}A�v�j�
·%�A��| p �[sO|t«y�Os;�j|R�n{A�È|~}A�n�A�Ãs;{Ax�·¹�v�~�Ãs;�9�v�_wy{�|~}A��{A�¬|]°²�9�j³msO|t|~}A���Ãs;·¹�È|jw�·¹�[s;�t|~}A�
·¹�¦�Ä�Ãs��n�)°$}A�n�~���9�2wy�;w�{�wy��|~� p ��}6wyxAxA�v{©¨ü�2{h�n�jxA�v��|~�(�9�½s;�~s;{9|~�v� |~}6wy�¦§
�4s � }��;µt|~}A�
�~�v�2u9�v��ÀÁ� p �6þQ�v�j�t°±w««\}A�;«yxfsO|t«��4s;�j|t�9{A�È|~}A�n�A�Ãs;{Ax�·¹�v�~�Ãs;�n�¦�v¨��K�A§Q°
}6w®«y�[s¼|~�¦·¹�:�9�~s;� q
�j�vxA� � |jw��n{(w�{T·¹�v�~�Ãs;�9�¹|~�~sOÆ � ·�s q {A��|È|~}A�j�4sO|~�¦{(|~}A�)�A�2wu�s � q �;µ±|~}���� q �j|~�v·�§Fw|È°±w«®«
w�{ � �j�4s;�~�_|~}A�%s;·¹�9��{9|#��µB|jwy·¹�R{A� � �v�~�Ãs;� q |~� õ «®«?|~}A�t�Ä�¦�2un�v�j�¦À p �6þQ�v�j�$s;{Ax�|~}K�A�#wy{ � �j�Os;�~�



�ËI

|~}A�%s;·¹�9�A{n|±�;µB|jwy·¹� p �¬|]°²�v�¦{)°$}��¦{�sÈ�A�~�v�²�~�v{Ax��$sÈ·¹�¦�Ä�Ãs��n�ts�{�x[°$}��¦{)|~}½sO|$·¹�v�~�Ãs;�9�
w��_svu�sOw®«´s p «��_|~� p �R�j�¬|~�2w��¬un�¦xQ¨
ì;�A�j|�s;�R|~}A�v�j��·¾�A�j| p � s�«´s;�j�9��un��«y�A·¹�[�;µ$·¹�v�~�Ãs;�9�¹|~�~sOÆ � wy{��n�jxA�v�R|~��}£w�xA�¼|~}A�

�9�2wy�;w�{A�i��µ6·¹�v�~�Ãs;�9�v�¦§�w®|¯·%�A�j| p �Fwy·Z�:�n�~�jw p «��¯µ¶�n�Bs�{%sO|j|Ãs � ³��v�?|~�
x6wy�j|jwy{A�9�£w��~}d�9{A�F·¹�v�~�Ãs;�9�
µ¶�j�9·æs�{���|~}A�v��¨i�2{¹�½s��2|jw � �6«´s���§£s�{¹s�|j|Ãs � ³;�v�W�~}��9�6«yxÈ{A��| p �±s p «���|~�t·¼sO| � }È|~}A�#�v{ � � q �£|~�¦x
u9�v�j�jwy�9{¹�;µ�s_·¹�v�~�Ãs;�9�F°#w®|~}¾|~}A�±�£«¿sOw�{£Çb|~�ÃÌ£|Xu9�v�j�jwy�n{Z�;µA|~}½sO|F·Z�v�~� s��n�F�A{6«y�¦�Ä�Xw|\}Òs��Us �v� �v�~�
|~��|~}���³�� q �A�~�vx�|~���v{ � � q �6|R|~}A��·¹�v�~�Ãs;�9��¨���w�{ � �È|~}A�¹«y�v{A��|~}��R��µ±s)·¹�v�~�Ãs;�9�Ès�{Ax�|~}A�
�v{ � � q �£|~�¦x(un�¦�j��w��n{f�;µ²|~}½sO|¹·Z�v�~� s��n��s��j���jwy·Èw®«´s;�Rwy{f·�s;{ q �v{ � � q �£|jw��n{f� � }A�v·¹�v�¦§¯w|%wy�
w�·¹�:�9�2|Ãs;{n|_|~}½s�|tsO«®«B·¹�v�~�Ãs;�9�v�#�~�v{9|_�n�$�j� � �¬w®un�¦x pnq ·Z� p w«�� � �9·¹�A�6|~�v�j� p �¾��µ¯|~}A�È�Ãs�·¹�
«��v{A�;|~}©¨¢É&}A�v{A�¬u9�v� sT�A�~�v��°±wy�~}A�v�¼|~���~�v{Ax&s(·¹�v�~�Ãs;�9���;µ»s(«��v{A�;|~}�|~}Òs�| xA�6�v��{A�;|
� �9{6µ¶�n�j·�|~�m|~}����j|Ãs�{�x½s��jx�«��v{A�;|~}©§�|~}½sO|�·¹�v�~�Ãs;�9�)·%�A�j| p ���~�v�n·Z�v{n|~�vx�wy{9|~�T�½s � ³;�¬|~�
s�{�x����n�%�Òs�xAx��¦x(�~��|~}½sO|È|~}A�[�j�v�~�6«|jw�{���·¹�¦�Ä�Ãs��n�v�R�~�v{n|»|~}��j�9�A�n}Î|~}A���A�2wu�sO|~�Â·¹�v�~�Ãs;�9�
�~�v�2uKw � �%s;�j�t��µi|~}A�R�A�j�n���v��«��v{A�;|~}©¨



� Û Ø Ù ã(á × >

� Û á ? ×�ÔA@÷ØÊã(á áòóÎó�Ø Ö á ßÏáæ×B@ ÔFÜ¸á

�;³�² C�È~· ÑÇ¼D�bÅaÔ¦·Ç¸�¼ÃÈ
��{�|~}6wy� � }½s;�6|~�v��§©°²�¹�A�j�v�~�v{9|t|~}����A�j��|~� � �;«��
µ¶�n�_|~}A� � �9�j�¹�;µ\|~}��Z���2w®u�sO|~��·¹�¦�Ä�Ãs��n�%�Ä�¦�2Ç
uKw � ��¨_�#}A�%�A�2wu�sO|~�»·¹�v�~�Ãs;�9�t�Ä�¦�2uKw � �»s � |~�Òs�«« q � �9{A��w��j|~�
�;µW�~�¬u9�v�~sO«X�~�v�2uKw � �v�
°$}6w � }�°²�n�j³
|~�9�n�¬|~}A�v�_|~���A�j�¦u£wyxA�¹�A�2wu�s � q |~� �A�~�v�j�t��µF·¹� p w®«y� � �n·¹�A�6|~�v�j�¦¨¾�#}A�v�~�»�Ä�¦�2uKw � �¦�Rs;�j�È|~}A�
·¹�¦�Ä�Ãs��n�[�~�v�2uKw � ��§X|~}A�Â� �]ý_Ç={A�¬|]°²�9�j³½§�s�{Ax(|~}A�¼u�s � sO|jw��n{T�~�v�2uKw � ��¨���{�s;xAx6w|jwy�9{©§X|~}A�v�j�
w���s |jwy·¹���~�v�2uKw � � s�{AxTs;{�s;�6|~}A�v{n|jw � sO|jw��n{T�~�v�2uKw � �[°
}6w � }T}A�¬«��(|~���~���A���n�2|È|~}A���;|~}A�v�
�~�v�2uKw � �v�¦¨
�#}A�%·¹�v�~�Ãs;�9�t�Ä�¦�2uKw � �Zs;{Ax)|~}A�Z� �]ý_Ç={A�¬|]°²�9�j³ � �9·¹�A�2wy�~�R|~}�� � �9�j�¾��µ¯|~}A�È�A�2w®Ç
u�s�|~�¹·¹�v�~�Ãs;�9�¾�~�v�2uKw � ��s�{�x�°±w«®« p �¹x6wy� � �A�~�Ä�¦x�wy{�|~}6wy� � }Òs��6|~�v��¨»�±}A�¾u�s � sO|jw��n{��~�v�2uKw � ��§
°$}6w � }Î�A�j�4uKwyxA�v�»s¼u£w|ÃsO«��Ä�¦�2uKw � �¹|~�Â�A�Ä�¦�j�d��µ²|~}��Z���2w®u�sO|~�[·¹�v�~�Ãs;�9�È�~�v�2uKw � �¹°$}£w � }m·�s q
p � � �n·Z�Èx6wy� � �9{�{A� � |~�vx�µ¶�j�n·Í|~}A�¹{A�¬|=°²�n�j³ µ¶�9�t�ÃÌ£|~�v{AxA�vx��:�v�2w��6xA�t�;µH|jwy·Z��§©°±w«« p �»x£w��jÇ
� �A�~�~�vx¹wy{ � }½s;�6|~�v�H��¨F¡©w�{Òs�«« q §9|~}A�#|jw�·¹�ts�{�x[s��6|~}��¦{n|jw � s�|jwy�9{��Ä�¦�2uKw � �¦�F°#w®«« p �
x6w�� � ���~�~�vx
w�{ � }Òs��6|~�v�
å�¨
z_�i°±s��UxA�v� � �2w p �vx%wy{È�~� � |jwy�n{���¨ é6§O|~}A�v�j�$s;�j�H|~}A�j�v� p s���w � | q ���v�F��µÒ�A�2w®u�s � q ¨U�±}A� õ �j�j|¦§

� �9{n|~�v{n|d���2w®u�s � q §Aw�{nu9�;«u9�v�t�A�j�¬u9�v{n|jw�{��Âs;{ksO|j|Ãs � ³��v�#µ¶�j�9· xA�¬|~�¦�j·Èwy{6wy{A��|~}A� � �n{n|~�v{9|~�_�;µ

�Oä



�O�

Combine
Replies

Message
Service

Secure Read

Insecure Read

Requests
Create

Mix Servers

Vacation Service

Insecure Send

Secure Send

¡©w��n�A�j�%ç6¨y��ûU�#}A�%�U�2w®u�sO|~�%���v�~�Ãs;�n�¾�9�¦�2uKw � �

�~� � �j��|#·Z�v�~� s��n�v�¦¨ � �n{n|~�¦{n|
�A�2w®u�s � q wy�²�A�j�;|~� � |~�vx p9q ���jw�{��Z�v{Ax£Çb|~�;Ç=�v{Ax[�v{ � � q �6|jwy�9{�s�{�x
w��
xA�v� � �2w p �vx[wy{ �~� � |jwy�n{Âç6¨ é6¨
�#}A� p s;�jw � �j|~�j� � |~���j�H��µ6|~}A�H���2w®u�sO|~�H·¹�¦�Ä�Ãs��n�¯w��Bx��¦�£w � |~�vxRwy{ õ �n�A�j�Hç6¨y��¨i�±}A�H·¹�v�~�Ãs;�9�

�~�v�2uKw � �±s � |~�Xs��Us
·Z�v�~� s��n�F�j�¦�:�n�jw®|~�n� q µ¶�n�Xs�««6·¹�¦�Ä�Ãs��n�v�Qw�{n|~�v{AxA�vx¾µ¶�9�¯·¹� p w«y� � �n·¹�A�6|~�v�j�¦¨
z�·¹�¦�Ä�Ãs��n�#w��²�Ä�¦{n|²|~��s¾·¹� p w«y� � �n·¹�A�6|~�v� pnq sO|j|Ãs � }6w�{��¼sd«´s p �¬« × |~�È|~}A�t·¹�v�~�Ãs;�9�_s�{�x
�~�v{Ax6wy{A�Îw®|[|~�Î|~}A��·¹�v�~�Ãs;�9� �~�v�2uKw � ��¨ �_{ � � |~}A� w�{n|~�v{AxA�vx��j� � wy�6wy�¦{n|��;µt|~}A��·¹�v�~�Ãs;�9�
x6wy� � �4u9�v�j�²|~}Òs�|#|~}A�v�j�tw��
sÈ·Z�v�~� s��n�±wy{)|~}A�R·¹�v�~�Ãs;�9�
�~�v�2uKw � �t°#w®|~}�sR«´s p �¬«Qw�{)°$}£w � }[w|±wy�
w�{n|~�v�j�v�j|~�vx©§9w®| � s�{¹�j�¬|~�2w��¬un�±|~}A�#·¹�¦�Ä�Ãs��n�Fµ¶�j�n·D|~}A�#·Z�v�~� s��n�²�~�v�2uKw � �5«]s�«y�9{��_°±w|~}¼s;{ q �n{A�
�¬«��~��~¨Wz"�F°#w®«« p �_�~}A�¦°${�«´s�|~�v��§£|~}A�_·¹�v�~�Ãs;�9�
�~�v�2uKw � �_}½s;� p �v�v{[xA�v�jwy�9{��¦xZ|~�ZsO«®«y�4°h���~�v�j�
|~���j�4s;xÂµ¶�j�n·Ê|~}��»·¹�v�~�Ãs;�9�d�~�v�2u£w � �Rwy{��~� � }�s¹°±s q |~}Òs�|t{A�[�n{A� � s;{�xA�¬|~�v�j·»wy{A�¾°$}6w � }
·¹�¦�Ä�Ãs��n�
|~}A�R�A�Ä�¦��w��#�j�4s�x6wy{A�A¨
��w�{ � �[·¹�v�~�Ãs;�n�¹«¿s p �¬«y�»s;�j�[�A�~�vx pnq �A�~�v�j�¾|~��xA�¬|~�v�j·»wy{A�¼°$}6w � }T·¹�v�~�Ãs;�9�v�t|~���j�4s;x

µ¶�j�9·Í|~}A�¹·¹�v�~�Ãs;�9�È�~�v�2uKw � ��§�w®|Rwy�_wy·Z�:�n�2|Ãs�{n|R|~� svu9�;w�x�}½svuKw�{���|~}A�¹�Ãs;·¹�È«¿s p �¬«U�A�~�vx�wy{
|=°²�)x6wþ©�v�j�v{n| � �n{nu9�v�j�ÃsO|jw��n{A�_s�|
|~}A�È�Ãs�·¹�t|jwy·¹��¨
É&}£w®«y�»�Ä� � }�s � �;«®«w���w��n{�°#w®««X{A�;|
«��4s;x
|~��s p �j�Os � }¼w�{¼|~}A�t�~� � �A�2w| q �n�²�A�2wu�s � q ��µ?|~}A�d� q �j|~�v· §£w|²°±w««Xs�þQ� � |²�:�v�2µ¶�9�j·�s;{ � ��¨Uz_�
°±w«®« p ���~}A�4°
{�«´s�|~�v��§iµ¶�n�t�A�2w®u�s � q �j�4s��Ä�9{A�v§B·�s;{ q ��µH|~}A�¹«´s p �¬«y�t|~}½sO|»s��j�¹�A�Ä�¦x�w�{�|~}A�
ÙFEÆÿéï��[åÛÿ[èéì�Þáà�Ý)æ ö°æ ãfåçõ¾èéæ9åçù�à�è÷üóïðÿéåçìáã)ãfÞÇïwü�èéæ èG��ÿéåØèéõ¦ø�ÿ÷èéñÛè÷ã9ïáû�û�Ý|åçæßægèéì0H I"J1KMLONúý



é9ë

� q �j|~�v·*s;�j� � }A�n�~�v{ pnq �A�~�v�j�Ès�|%�~s;{AxA�n·�¨��nwy{ � ��|~}A�v�j��wy�%{A� � �¦{n|~�~sO«®wyöv�vxf·¹� � }½s;{6wy�~·
|~���A�j�¬un�¦{n| � �;«®«wy�jw��n{A�¦§½·Z�v�~� s��n�R«´s p �¬«��_�~}��9�6«yx p �%«´s��j�n�È�¦{��9�A�n}�|~��·�s;³��¾|~}A� � }½s;{ � �v�
��µF|]°²�Â���~�v�j� � }A�6�n�jwy{A�[|~}A�È�Ãs;·¹�%«´s p �¬«�sO|Rs����A�j�¦Ì£w�·�sO|~�¬« q |~}A�¹�Ãs;·¹�%|jwy·¹�¼s �v� �¦�£|Ãs p « q
�~·�s�««b¨�z_�t°#w®«« p ���~}��4°${�wy{��~� � |jwy�9{mç6¨ªç�§©|~}A�¹wy{½s p w®«w| q �;µ²s�{(s�|j|Ãs � ³;�v�t|~�Âx���|~�v�j·Èwy{A�
°$}A�Zw�� � �9·¹·¾�A{6w � sO|jwy{A�¹°±w|~}�°$}A�n·Êwy�_·�s�wy{n|Ãs�wy{A�vx p9q |~}A� � s;�j�¬µ¶�6« � }���w � �%�;µ\·¹�v�~�Ãs;�9�
«¿s p ��«y�¦¨
�#}A� õ {½s�«i| q �:�%�;µ\�A�2wu�s � q §½«�� � sO|jw��n{Â���2w®u�s � q §½w��_·�sOw�{n|ÃsOw�{A�vx |~}A�j�n�A�n}Â|~}��±Ëj�;w�{n|_��µ´Ç

µ¶�9�2|U��µÒ|~}A�±·¹�v�~�Ãs;�n�\�Ä�¦�2uKw � �$s;{Ax%|~}��±� �=ý_Ç]{A�¬|=°²�n�j³½¨U�±}A��·Z�v�~� s��n�H�~�v�2uKw � ��§ pnq sO«®«y�4°#w�{A�
�A�~�v�j�#|~���j�Os;x ·Z�v�~� s��n�v�²°±w|~}A�n�6|_�j��un�4s�«w�{��¹°$}6w � } ·¹�¦�Ä�Ãs��n�v�²|~}A� q s��j�R�j�4s;x6wy{A�Ò§:sO««��4°
�
�A�~�v�j�H|~�È�j�v·¼sOwy{�s�{��9{ q ·¹�9�A�F°
}A�v{�|~}A� q s��j�_�j�4s;x6w�{��%·¹�v�~�Ãs;�9�v�¦§�|~}£���²�¬þ©� � |jw®un�¬« q ³;�¦�v�6Ç
w�{���|~}A�¬w��#«y� � sO|jwy�9{ }6wyxAxA�v{©¨#�±}��»� �]ý"Ç]{A�¬|=°²�n�j³½§:�n{Â|~}��%�;|~}A�v�$}½s;{Ax©§A|Ãs�³;�¦�#wy{ p s�| � }A�v�
��µ?·¹�v�~�Ãs;�9�v�Fs�{�x�� � �~s�· p «��v�F|~}A�v·æ|~�n�9�¬|~}A�v��¨U�#}A�_�j�¦�Ä�6«®|Fwy�F|~}½sO|Hw®|Hwy�Fw�·¹�:�9�Ä�jw p «���µ¶�9�Hs;{
s�|j|Ãs � ³;�v�B|~�txA�¬|~�v�j·Èw�{A��|~}A�²�n�2w��;wy{%�;µ�s�{ q ·¹�v�~�Ãs;�n�Wwy{¾|~}A� p sO| � }¹s�{�xR|~}K�A�Hs�{Ès�|j|Ãs � ³;�v�Bwy�
�A{½s p «y�±|~�ÈxA�¬|~�v�j·»wy{A�
|~}A�#«�� � sO|jw��n{¹��µBs;{ q �;µ:|~}A�_·Z�v�~� s��n�²�~�v{AxA�v�j�¦¨X�±}A�t� �]ý"Ç]{A�¬|=°²�n�j³
°±w«®« p �RxA�v� � �2w p �vx¼w�{ �~� � |jw��n{Âç6¨ èA¨
z_�t°#w®«« p ���~}A�4°
{�«´s�|~�v��§UxA�v�:�v{Ax6wy{A���9{�|~}A�����v� � �¬w®un�vxm|~}A�j�4sO|ZsO|R|~}A��·¹�n·Z�v{n|¦§Fs

�A�~�v�t·�s q�p �Zs p «y�»|~� �Ãsvun�¹�~�9·¹� � �9·¹�A�6|ÃsO|jwy�9{ms;{Ax � �n·Z·¾�A{6w � s�|jwy�9{ p9q s�u9�;w�x6wy{A�)|~}A�
�A�~�_�;µB�~�9·¹�_�;µ?|~}A�t�A�2wu�s � q �v{A}½s;{ � w�{��»·¹� � }½s;{6wy�~·¹�¦¨H¡��9�H�ÃÌÒs;·Z�£«���§£|~}A�R� �]ý"Ç]{A�¬|=°²�n�j³
w���{A��|H{A� � �v�~�Ãs;� q °
}A�v{[�~�v{Ax6wy{A�ÈsR·¹�v�~�Ãs;�9��|~�»sR���~�v�F°$}6w � }�wy�F|~�j�A�j|~�vx pnq |~}A�_·¹�v�~�Ãs;�9�
�~�v{AxA�v��¨#�2{�·¼s;{ q � s;�~�v�¦§:s¹�A�~�v� � s;{�s�«y�~���Ãsvun�R�~�n·¹�t|jw�·¹�¾°$}A�v{��j�¬|~�2w��¬uKwy{A��s�·¹�v�~�Ãs;�9�
w®µ¯|~}A�R�A�Ä�¦��|~�j�A�j|~�#|~}A�R·¹�v�~�Ãs;�9��ÀÁ�H�~�v{AxA�v��¨



éA�

�;³*Ï ÁY¼ÃÈÃ· À�È~·LÐÒÑw¸�Ó ¶ÌÔÖÕ

�±}A�¾�A�2wy·¼s;� q � �n{ � �v�j{ w�{�xA�v�jwy�9{£w�{A�[sZ� q �j|~�v·Ê°$}£w � }k���j�4uKw�xA�v�_�A�2wu�s � q µ¶�9�
�A�~�v�j�#w��
|~�
�v{A�~�A�j�¾|~}½sO|d���~�v�j� � s;{ � �n·¹·%�A{£w � sO|~�%°#w®|~}��4s � }���|~}��¦�
°
}6w®«y�È�A�j�¬u9�v{n|jw�{A� �;|~}A�v�j�$µ¶�j�n·
xA�¬|~�v�j·»wy{6wy{A�#°$}½sO|?|~}A� q s��j�U�Ãs q wy{A�Ò¨i�#}6w��©w��Bs �v� �n·¹�6«w��~}��¦x pnq �A�jwy{A�
sH|]°²�±�j|~�v�R�A�j� � �v�~�¦¨
¡?wy�j�j|¦§�|~}A� � �n{9|~�v{n|~�±�;µB·¹�v�~�Ãs;�9�v�²s;�j�"� p � � �A�j�vx^«M�v{ � � q �6|~�vx�\|~�»���j��un�v{9|
�4svu9�v�~xA�j�n�A�:�v�j�
µ¶�j�9· �j�4s�x6wy{A��|~}�� � �n{9|~�v{n|~�¹��µ
|~}A�)·Z�v�~� s��n�v�%�~�v{n| p �¬|]°²�¦�v{(|~}A� �A�~�v�j�¦¨��9� � �n{Ax©§W|~}A�
w�x��¦{n|jw|jw��v�)��µ_|~}A���A�~�v�j��s;�j� u9�v�2w õ �vxD«]s��£|~}A�v{9|jw � s�|jwy�n{�È|~�(�A�j�¬u9�v{n|Âs�{�s�|j|Ãs � ³;�¦�¹µ¶�j�n·
w�·¹�:�v�j�~�9{Òs�|jwy{A���n{A�È��µU|~}A�¹�A�~�v�j�¦¨¾�U{ � � q �6|jwy�9{(s�{Ax�s;�6|~}A�v{n|jw � sO|jwy�9{�°#w®«« p �ÈxA�v� � �2w p �vx
w�{ �~�n·¹�txA�¬|Ãs�w« p �¬«y�4°¾¨

PRQOSTQ;U VXW�Y=Z\[^]`_"a�b�W
�±}A� � �9{n|~�v{n|~�t��µU·¹�¦�Ä�Ãs��n�v�$�Ä�¦{n|t�4un�¦�
wy{A�~� � �A�j� � �n·¹·%�A{6w � s�|jwy�n{A� � }½s;{A{A�¬«y�ds;�j�%}£w�xAx��¦{
�A�jwy{A���v{ � � q �6|jw��n{i«M�~�v� ®Á¤\�~s9änä£§]�nwy·��9é°¯|~¨Í�6s q |~}½sO|Â�n{A���A�~�v��§ {i§±°±wy�~}A�v�)|~���Ä�¦{�xüs
·¹�¦�Ä�Ãs��n��§-}�§K|~��s;{A�;|~}A�v�H�A�~�v��§�c9§£w�{)�~� � } sR°±s q |~}½s�|
s�{[�4svun�v�~xA�j�n�A���v�H°#w®«« p �t�A{Òs p «y�
|~�$x���|~�v�j·Èwy{A�F|~}A�Uu�s�«y�A�F�;µ�}�¨U¡?wy�j�j|y«¿wy{»sH°±s q |~� p �WxA�v� � �2w p �vxt«´sO|~�¦�ó~§á{¾s�{�xdcF°±w««�s;�9�j�v�
�9{Îs��½sOwy�t��µHµ¶�A{ � |jwy�n{A�¦§feÚs;{AxhgÂ§©°
}6w � }m�ÃsO|jwy�jµ q |~}����A�j�9�:�v�2| q |~}Òs�|dgª«ieÌ«|}^ç�x }
µ¶�9�
s�««9}kjXl «¿°$}��¦�j�ml wy�²|~}A�¾�~�¬|±�;µ\sO«®«?�:�9�~��w p «y�t·¹�v�~�Ãs;�9�v�*~¨X��{�s�x�x6w®|jwy�n{©§�w®|
·%�A��|
p �Zw�·¹�:�9�~��w p «y�ª«M�n�»sO|R«��4s;�j| � �n·¹�A�6|ÃsO|jw��n{½sO«®« q w�{£µ¶�Os;�jw p «y�Ë$|~� � �n·¹�A�6|~�Ã}�µ¶�j�n·neV«|}Æ
°±w|~}A�n�6|$³K{A�4°#«��vxA�n�R�;µogÂ¨
�#}A�v�j�Âs;�j�[|]°²� p s;�jw � | q �:�v�Z�;µ_�¦{ � � q �6|jwy�n{�� � }A�v·¹�v�¦¨Î�±}�� õ �j�j|Èwy�Z�Ä� � �j�¬|¹³�� q §H�n�

� q ·¹·Z�¬|~�2w � §Q�v{ � � q �6|jw��n{E«M��¨ �A¨#rt���a® rt����IBI*¯|~¨��2{��~� � }�s¹� � }A�v·Z��§�|~}A�¾�½s;�2|jw � wy�½s�{n|~�
wy{
s � �9{nu9�v�j�ÃsO|jwy�9{ � }��6�9�~�²s_³;� q §qpsrO§�°$}6w � }Èwy�W³K{A�4°
{¹�9{6« q |~�_|~}��¦·�¨U�#}A�±·¹�v�~�Ãs;�n�H�~�v{AxA�v�
�A�~�v�_|~}A�¾µ¶�A{ � |jwy�9{heTtvu_|~���v{ � � q �6|R·¹�v�~�Ãs;�9�v�ts�{�x�|~}A�»�j� � �¬w®un�v�t�A�~�v��g�twu_|~�)xA� � � q �£|



é9é

|~}A�v·�¨f�9� � �j�¬|»³;� q �v{ � � q �6|jw��n{(� � }A�v·¹�v�Zs;�j�[�n�v{A�v�~s�«« q ·¾� � }(µbs;�j|~�v�R|~}½s;{(�A� p «w � ³�� q
�v{ � � q �£|jw��n{�� � }A�v·¹�v�¦¨Uz_�$sÈ�j�v�~�6«|¦§�|~}A� q |~�v{Ax)|~� p �d�A�~�vx[°
}A�v{A�¬u9�v�$�:�n�~�jw p «���¨
�#}A�_·�s�Ëj�n�\���j� p «y�v·Å°±w|~}��~� � �j�¬|²³�� q �v{ � � q �6|jw��n{�� � }A�v·¹�v�Hw��\|~}A�_{A�v�¦x¼|~�Zs;�n�j�¦�
�n{

|~}A�R³;� q ¨#�nwy{ � �t|~}A�tu�sO«����R��µi|~}A�%³;� q ·%�A�j|
�j�v·¼sOwy{Â�~� � �j�¬|¦§�w®| � s�{ {A�;| p �"|~�~s�{A�Ä·»w|j|~�vx©§
�A{A�v{ � � q �6|~�vx©§Ò�4un�¦�²s;{¹wy{A�~� � �A�j� � �n·¹·%�A{£w � sO|jw��n{A� � }Òs�{A{���«b¨U�#}6w��H���j� p «y�v·æw��²�Ä��«u9�vx pnq
�A� p «w � ³�� q §;�9�¯s�� q ·¹·¹�¬|~�2w � §n�v{ � � q �6|jwy�9{È� � }��¦·¹�v�y«M��¨Á�Ò¨U�_�Kz\® �"�Kz�I;ä�¯O~¨i��{¹s
�A� p «w � ³�� q
�v{ � � q �£|jw��n{�� � }��¦·¹��§Qs¹�A�Ä�¦��§xc9§Ò|~}½sO|
°±wy�~}A�v�
|~���j� � �¬wu9�È�A�2w®u�sO|~�È·Z�v�~� s��n�v� � }��6�9�~�v��|=°²�
³�� q �¦§ypsz»s;{AxXp|{)×z «ipszRwy�_|~}A�È�v{ � � q �£|jw��n{�µ¶�A{ � |jwy�9{Q§=eZ§is;{AxXp|{)×z wy�_|~}A�»x�� � � q �6|jwy�9{
µ¶�A{ � |jwy�9{©§fgn~¨»�±}A�¹�v{ � � q �6|jwy�9{�³;� q §fpsz�§©w�� � sO«®«y�vx�|~}A�¹�A� p «w � ³�� q s�{Ax � s;{ p �Z·�s;xA�
°±wyxA�¬« q svu�s�w«´s p «y��¨F�#}A�RxA� � � q �6|jw��n{ ³�� q §\p|{)×z §�wy� � sO«®«y�vx[|~}A�R���2w®u�sO|~�%³;� q s�{Ax¼w��
³K{A�4°
{
�9{£« q |~�Xc9¨ z÷���~�v��§�{i§i°#w��Ä}6w�{���|~���~�v{Ax(sÂ·¹�v�~�Ãs;�n�n§�}�§i|~�}cn§ � �9·¹�A�6|~�v��psz°«|}^ds�{�x
�~�v{AxA��|~�¹|~}A�R�j�v�~�6«|±|~�~c9¨\¥$�:�n{��j� � ��wy�6|¦§\c � s�{)�A�~�_w|~�$�A�2wu�sO|~�R³�� q §\p|{)×z §6|~� � �n·¹�A�6|~�p|{)×z «ipszË«|}Æçyx }�¨
¥
�jwy{A�Ès � �9· p wy{½s�|jwy�n{[��µ?�A� p «®w � s�{�x[�~� � �j��|²³;� q �¦{ � � q �6|jwy�n{[� � }��¦·¹�v�¦§9w®|Hwy�²�:�9�Ä�jw p «��

|~��xA�¬un��«y�n�ms[�A�j�;|~� � ��«i°$}6w � }�}Òs��_·¹�9��|d�;µF|~}A�È��Æ � wy�¦{ � q s;x6u�s;{9|Ãs;�n�¦�_�;µH�A�jwy{A���~� � �j�¬|
³�� q �v{ � � q �6|jw��n{[°
}6w«��tsO«��~�Èsvu9�;wyx6w�{��%|~}A�_³;� q �ÃÌ � }Òs�{A�n�
�A�j� p «��v·Å|~}½sO|²�9�6�v�²sO«��n{A�t°#w®|~}
�~� � }�� � }A�v·¹�v�¦¨m�£s q |~}½sO|¼s����~�v��§){?§¯°±wy�~}A�v�¾|~� � �n·¹·%�A{£w � sO|~��°±w|~}�s�{A�;|~}A�v�%���~�v��§
c9¨
¡?wy�j�j|¦§[{ � }A�6�n�~�v�Hs%�~� � �j�¬|²³�� q §�psrO§£°$}6w � }Zw®|±�v{ � � q �6|~�#�A�jwy{A�0c9ÀÁ�±��� p «w � ³�� q §�psz;¨\�
�¬Ì£|¦§
{h�v{ � � q �6|~�¼|~}A��w�{£w®|jw´s�«_·¹�v�~�Ãs;�9��§ } × §#|~}½sO|[w|�°±wy�~}A�v��|~�(�~�v{Ax��A�jwy{A��psrÂs;{Ax��~�v{Ax��pszË«ipsr�±z%psrË«|} × �|~�)cn¨%¥
�:�9{��j� � �¬w��6|¦§yc¹�A�~�v��p {)×z |~�)�ÃÌ6|~�~s � |�psrtµ¶�j�9·kpsz�«ipsr_
s�{�x
�A�~�v�
psrF|~�R�ÃÌ£|~�~s � | } × µ¶�j�n·�psr�«|} × ~¨H�K� p �~�vÑ£���¦{n|H·¹�v�~�Ãs;�9�v�U�~�v{9|Uµ¶�j�n·�{¹|~�dc
�n�Xµ¶�j�n·cR|~��{ � s;{ p �R�v{ � � q �£|~�¦x �A�jwy{A��psr¦¨
�#}A�R� � }A�v·¹�t�~}A�4°
{ks p �¦u9�t}½s;�²|]°²� p s;�jw � �Ä}A�9�2| � �n·Èw�{A�n�¦¨F¡©w��j��|¦§Ò|~}A�v�j�R{A�v�vxA�²|~� p �

�~�n·Z�¾°±s q µ¶�n� {k|~�Â�n�¬|�c9À �t��� p «w � ³�� q ¨¾É�}6w®«y�¹�~� � �j� � q w��d{A��|Rs;{�w��Ä�~�A�Ã«]s��_w|tw��_°#w®|~}



é9ç

|~}A�¹�~� � �j��|R³;� q �á~§B��� p «w � ³�� q x6wy�j|~�2w p �6|jwy�9{�·¾�A�j|R�j|jw«« p �¹}½s�{�x6«��vx�un�¦� q � s;�j�¬µ¶�6«®« q ¨¾z_{
s�|j|Ãs � ³;�v��§.�A§;°±wy�~}6wy{A�_|~�R�j�4s;x»·¹�v�~�Ãs;�n�¦�©w�{n|~�v{AxA�vx¹µ¶�n�X�~�n·¹�H��|~}A�v�U�A�~�v��§��?§K·�s q sO|j|~�v·Z�£|
|~�Rwy·¹���v�j�~�n{½sO|~��� pnq � �n{nuKw�{ � wy{A�R�A�Ä�¦�j�Fwy{¹|~}A�
� q �j|~�v·D|~}½sO|Fw®|~�H��� p «w � ³�� q w��v�?À �F�A� p «®w �
³�� q ¨#�]µ��Zw��_�~� �v� �v�~�jµ¶�6«b§Ò�A�~�v�j�#°±wy�~}6wy{A��|~���~�v{Ax�·¹�v�~�Ãs;�9�v��|~����°±w«®«¯�A�~�d�AÀÁ�"��� p «w � ³�� q
w�{��j|~�4s�x ��µf�iÀÁ�±�A� p «®w � ³�� q s�{Ax1�¹°±w«« p �Rs p «y�t|~�¹�j�Os;x)|~}A�R·¹�v�~�Ãs;�9�v�Fwy{A�j|~�4s�x �;µA�i¨
�2{�·¹�n�j|²� q �j|~�v·¹�¦§£�A�~�v�j�±�n�¬|H|~}A�t�A� p «w � ³;� q �#��µB�;|~}A�v�²�A�Ä�¦�j� p9q � �n{A�~�6«|jwy{A�Zs¾x6wy�j� � Ç

|~�9� q �Ä�¦�2uKw � �»°
}6w � }�wy�R�j�v�~�:�9{��jw p «��¾|~�Â·�sOw�{n|ÃsOw�{£w�{A��s;{Ax�x6wy�j|~�2w p �6|jwy{A� |~}A���A� p «w � ³;� q �
��µH�A�Ä�¦�j�
°#w®|~}6wy{�|~}A�È� q �j|~�v·�¨d�±}A�v�j�¹s��j�¾|=°²� p s;�jw � °±s q �
w�{k°$}6w � }�s;{�s�|j|Ãs � ³;�v� � �n�6«yx
� s��A�Ä�²s$���~�v�B|~�t�j� � ��wu9�#s�{¾w�{ � �n�j�j� � |W³�� q ¨U¡?wy�j�j|¦§�|~}A�±sO|j|Ãs � ³��v� � �n�6«�xÈ�Ks�wy{ � �n{9|~�j�;«6��µÒ|~}A�
x6wy�j� � |~�n� q �~�v�2uKw � �Rs;{Ax�µ¶�n� � �
|~}A�_�~�v�2uKw � �_|~�Èx6wy�j|~�2w p �6|~�_wy{ � �9�j�j� � |²wy{6µ¶�9�j·�sO|jw��n{©¨H�9� � �n{Ax©§
w®| � �9�£«�x�s�|j|~�v·¹�6|#|~�¹w�·¹�:�¦�j�Ä�9{½sO|~�t|~}A�dx6w��j� � |~�n� q �~�v�2uKw � ��¨��Bs�|~�v��w�{)|~}A�R|~}��¦��w��¦§�°²�"°±w«®«
xA�v� � �2w p �%sÈ|~� � }�{6w�ÑK�A�dµ¶�9�#xA�v�jwy�9{6wy{A�[s;{ks;�6|~}A�v{n|jw � sO|jwy�9{ �~�v�2uKw � �t°
}6w � } � s;{ p �R���~�vx�|~�
x6wy�j|~�2w p �6|~�%³;� q �#°$}6w � } ·�s�³;�v�±�~� � }ksO|j|Ãs � ³K�$x£w®Æ � �6«|¦¨

PRQOSTQOS ����_"���fW�_"a�Y��v_"a�b�W
z_�F«��n{A�%s;�U|~}A�"s;�6|~}A�v{n|jw � sO|jwy�9{��~�v�2uKw � �
wy�F�~�¬|������A�j�9�:�v�2« q §°{ � s;{ p �v��wy{[s � �n{9un�v�j�Ãs�|jwy�n{
°±w|~}�c[s;{Ax p � � �9{ õ xA�v{9|t|~}Òs�|0c»°±w«®« p �È|~}A���n{6« q �A�~�v�t�j� � �¬wuKw�{A�)|~}A��·¹�v�~�Ãs;�9�v�
|~}½sO|
{��~�v{AxA�#|~�¹w®|¦¨#�
�4°²�¬u9�v��§:���jw�{��»|~}��%�A�j�;|~� � ��«?�~}A�¦°${�s p �4u9��§\cÈ}½s;�±{A�¹°±s q ��µU³K{A�4°±wy{A�
|~}½sO|²|~}A�t·¹�v�~�Ãs;�9�v�Uw®|�w��²�j� � �¬w®uKwy{A��s � |~�½sO«« q � s�·¹�
µ¶�j�n·W{?¨¯�2{��n�jxA�v�Hµ¶�n��ct|~� p �ts p «��
|~�
u9�v�2wµ q |~}A�_�9�2wy�;w�{A����µ?|~}A�_·¹�v�~�Ãs;�9�v�F|~}½sO|Hw|±�j� � �¬wu9�v�¦§Ë{)·%�A�j|#}½svu9�_�~�n·¹�
°±s q |~��øÄ�jwy�9{ ù
·¹�¦�Ä�Ãs��n�v�H|~}½sO| � s;{ p �tu9�v�2w õ �vx pnq cn¨
�2{��n�jxA�v�Wµ¶�n�Fstx6wy��w|Ãs�«Ò�jw��n{½sO|~�A�j�±� � }A�v·¹�±|~� p �
�¬þ©� � |jw®un�±w|F·%�A�j| p �$s p «y�²|~�¾�A�j�¬u9�v{n|

s�{(s�|j|Ãs � ³;�v��§��Ò§Bµ¶�j�9· � �j�4s�|jwy{A��s�·¹�v�~�Ãs;�n�¼sO«y�9{A�¼°±w|~}�s)�jwy�9{Òs�|~�A�j�¹µ¶�n�_|~}½sO|»·¹�v�~�Ãs;�9�
�~� � }�|~}½sO|\|~}��"·¹�v�~�Ãs;�n�$s;�A���4s;�j�U|~�%}½svun� p �v�v{��jwy�9{A�vx pnq s�{���|~}A�v�F�A�~�v��§q�i¨U�#}A�
x6w��;w|Ãs�«
�jwy�9{½sO|~�A�j�È� � }��¦·¹�È·%�A��|%s�«y�~���A�j�¬u9�v{n|0�¼µ¶�j�9·Í·¹�6x6wµ q wy{A� s�u�sO«®wyx�·¹�¦�Ä�Ãs��n�R°
}6w � }�°±s;�



é�è

�jwy�9{A�vx pnq �Twy{��~� � }�s�°±s q |~}Òs�|¹w|¼s;�A�:�Os;�j�¾|~}½s�|~���jwy�n{A�vxf|~}���·¹�6x6w õ �vx�·¹�v�~�Ãs;�n�n¨
���9�j�#µ¶�n�j·¼sO«« q §6s"x6w��;w|Ãs�«:�jw��n{½sO|~�A�j�±� � }A�v·¹� � �n{A�jwy�j|~�F��µ?sR��w��n{½sO|~�A�j�²µ¶�A{ � |jwy�n{©§"� t §£s�{�x
s�un�¦�2w õ � sO|jw��n{��A�j�vx6w � sO|~�s� t �~� � }�|~}½s�|�� t «|}az���#}A�;«�x��$wþ���x�� t «|}Æ~¨"��{�s;xAx6w|jw��n{©§
w®|R·¾�A�j| p � � �n·¹�A�6|ÃsO|jw��n{½sO«®« q wy{6µ¶�4s���w p «y�¾µ¶�9�ts;{�s�|j|Ãs � ³;�¦�
|~� � �n·¹�A�6|~���\t!«|}^#µ¶�j�n·4}
°±w|~}A�n�6|t³£{��4°±«y�vxA�9�d��µvp*�¬u9�v{�wµW|~}��»sO|j|Ãs � ³��v�$}Òs��_s �v� �v�~�#|~�[�~�¬u9�v�~sO«w��}az�� t «|}^T�
�½sOw��j�¦¨
ì;�A�j|�s��Z°±w|~}&�v{ � � q �6|jwy�9{�� � }��¦·¹�v�¦§±|~}A�v�j�ms��j� p �;|~}h�~� � �j�¬|Â³�� q s;{Ax��A� p «w � ³�� q

�jwy�9{½sO|~�A�j�t� � }A�v·¹�¦�v¨F¤H�;|~}[| q �:�v� � �v{n|~�v�±s��j�n�A{Ax¼|~}A�t�A�~�t�;µX�n{A�¬Çb°±s q }½s;�~}¼µ¶�A{ � |jw��n{A����¨
��{��Ä�9·¹� � s;�~�v�¦§Ò|~}A�È}½s;�~} µ¶�A{ � |jwy�9{�w|~�~�¬«®µ � s�{��~�v�2un�Zs;�
|~}A�»��w��n{½sO|~�A�j�Rµ¶�A{ � |jwy�n{©¨_�]µF|~}A�
}½s;�~}Tµ¶�A{ � |jwy�9{©§R�Q§ � s�{T|Ãs;³�� |]°²��s;�j�9��·Z�v{n|~�¦§Ö} s;{Ax�pm§#�Ä� � }T|~}½sO|�w|�w���wy{6µ¶�4s;�jw p «��
|~� � �n·Z���6|~�D��«|}az%pb¾°±w|~}A�n�6|[³K{A�4°#«��vxA�n���;µ�pm§H|~}��¦{T°²� � s�{�·�s;³��)|~}A� �jw��n{½sO|~�A�j�
µ¶�A{ � |jwy�9{|� t «|}^Çx���«|}az%pbd«¿µ¶�9�_s¹�~� � �j�¬|"³;� q �jwy�9{½sO|~�A�j�tµ¶��{ � |jw��n{�~¨#�±}��Ru9�v�2w õ � s�|jwy�n{
�A�j�vx6w � sO|~��� t «|}az���d°²�n�6«yx p ��ø��Æx�� t «|}^ ù ¨(�±}���wy{½s p w®«w| q |~� � �9·¹�A�£|~�)��«|}>z%pb
°±w|~}A�n�6|Z³K{A�¦°±«y�¦x��9�[�;µ^p °²�9�6«yx(�A�j�¬u9�v{n|)s;{Ts�|j|Ãs � ³;�¦�dµ¶�j�9· � �j�4sO|jw�{����jw��n{½sO|~�A�j�v�Rµ¶�n�
·¹�¦�Ä�Ãs��n�v�Ws;{AxÈ|~}A�
�9{A�¬ÇM°±s q �A�j�n�:�¦�2| q ��µÒ|~}A�$}Òs��~}Èµ¶�A{ � |jwy�n{»°²�n�6«yx¹�A�j�¬u9�v{n|±s�{¹s�|j|Ãs � ³;�v�
µ¶�j�9· � �j�4s�|jwy{A��{A�¬°Ú·¹�v�~�Ãs;�n�¦�d°$}6w � }�}Òsvu9�)|~}A� �Ãs�·¹�)�jw��n{½sO|~�A�j�v��s��È�A�j�n���v�2« q �jwy�n{A�vx
·¹�¦�Ä�Ãs��n�v�¦¨
z_{�sO«®|~�v�j{½sO|jw®un�Èw��
|~�[�A�Ä�Zs;{��¦{ � � q �6|jwy�n{�� � }A�v·¹�¾w�{ � �n· p wy{½sO|jw��n{ °±w|~}�s��9{���ÇM°±s q

}½s;�~}�µ¶�A{ � |jwy�n{���¨ ��{�|~}A� � s��Ä����µR�~� � �j�¬|�³�� q �v{ � � q �6|jwy�9{Q§
|~}A���jwy�n{½s�|~���j��°²�9�6«yx p �e t «i��«|}^ç�°$}£w � } � �n�6«�x p �tu9�v�2w õ �vx p9q |~}A�%�j� � w��£w��v{n| pnq �j��Ç � �9·¹�A�6|jwy{A�¹|~}A�d�jw��n{½sO|~�A�j�
µ¶�9�Ö} s;{Ax � �9·¹�½s;�2w�{��»|~}��R�j�v�~�6«|±|~�È|~}A�R�jwy�n{½s�|~���j�Rs�|j|Ãs � }A�vx)|~�È|~}A�R·¹�v�~�Ãs;�9��¨
�U� p «®w � ³�� q �jw��n{½sO|~�A�j�
� � }A�v·¹�v�F°²�9�j³Èwy{�sR��w�·Èw«¿s;�Uµbs��~}£w��n{©¨¯�2{[·�s�{ q � s��Ä�¦�¦«M�~� � }�s;�

�"�9z�~§�|~}��t�¦{ � � q �6|jwy�n{ks;{Ax�x�� � � q �6|jwy�9{)µ¶�A{ � |jwy�9{��²wy{ÂsÈ�A� p «w � ³�� q �v{ � � q �6|jw��n{ � � }A�v·¹��;EbÜ�ïáæßÜ¢íúà°ì�ñÛãßèéÞáìBê! Bê°èéæ0Þáì�åF¡îë�ïçö¢è÷í ê[âðè÷ü*åçì� £¢¥¤�¦�íúÞáÝ)æßÞáõ¦åf¤!ê°è÷ã9èéæ)èéì�íîåçï*æ èG��ÿéåØãfÞ
§�ì°û�ïáì¨¤�©$ª« ¤æßà�ñäÜ¢ãfÜ�ïðã� q¢6¤m¦ «  £¢¥¤�©G¦fý¬;0Þðã)ïóÿ÷ÿ-åçì�ñçÝ ö°ø_ãßèéÞáìwíúà°ì�ñÛãßèéÞáì�æ�ï*Ý|å0æ|à�è÷ãfï���ÿéåqíúÞáÝ�à°æßåqèéì5û�èéâóè÷ãäïóÿ2æOèéâáì�ïðãfà�Ý|å9æßñäÜ�åçõÖåçæôý



é9�

� s�{ p �Â�j�¬un�¦�j�Ä�¦x�«M��¨Á�Ò¨®psz�«ip|{)×z «|}^çÃx¯p|{)×z «ipsz�«|}^ç$x�}^~¨-�#}£���¦§Tc � s;{��jwy�9{�s
·¹�¦�Ä�Ãs��n�;} pnq � �n·¹�A�6|jwy{A��p|{)×z «i��«|}^ç~¨&É&}6w«�� w|�w��Zw�{6µ¶�4s;�jw p «��)µ¶�n�[s�{ q �n{A� p �6|Ã}
|~� � �n·¹�A�6|~�~p {)×z «i��«|}^ç~§Fs;{ q �n{A�¾°±w|~}fs �¦� �v�~�
|~��c9À �d�A� p «w � ³;� q §�psz4§ � s;{�u9�v�2wµ q |~}A�
�jwy�9{½sO|~�A�j�d�d��µq} pnq un�v�2w®µ q wy{A�¹|~}½sO|°psz�«F���x±psz�«ip {)×z «i��«|}^ççÇx±��«|}^~¨
¥
�jwy{A�ts � �9· p wy{½s�|jwy�n{%�;µ��A� p «®w � s;{Ax»�Ä� � �j�¬|W³;� q �jwy�9{Òs�|~�A�j�H� � }A�v·¹�v�¦§;w|Xwy�W�:�9�Ä�jw p «��F|~�

�¬Æ � wy�v{9|j« q s��6|~}��¦{n|jw � s�|~�È·¹�¦�Ä�Ãs��n�v�±�~�v{n| p �¬|]°²�¦�v{��A�Ä�¦�j�v¨#��{��n�v{A�v�~s�«b§:·¹�v�~�Ãs;�9�v��°±w«®« p �
�jwy�9{A�vx�s;{Ax�un�v�2w õ �vx)�A�jwy{A�Zs¾�~� � �j�¬|²³�� q � � }��¦·¹�!«êËj�A�j|
s��Fwy�H|~}A� � s;�~�±°#w®|~})�v{ � � q �£|jw��n{�~¨
��{��n�jxA�v�#|~�[�j|Ãs;�2|$|~}A�¾�A�j� � �v�~�¦§Ò|~}A�¾�A�~�v�j�
°±w«®«¯{A�v�¦x |~��s;�n�j�¦�d�9{�s�³�� q «¿°$}6w � } � s;{ p �
s �v� �n·Z�£«®wy�~}A�vxÈw�{Z|~}A�$� s�·¹�²°±s q s;�F°±s��FxA�n{A�#µ¶�9�U�v{ � � q �6|jw��n{�~¨Wz&�A� p «®w � ³�� q �jw��n{½sO|~�A�j�
� � }��¦·¹��§:}A�¦°²��un�v��§:°±w««X{A�v�vxÂ|~� p �%���~�vx�|~�[��w��n{�|~}��%�~� � �j�¬|"³;� q �
|~}½sO|ds;�j�R�~�v{n|ts�|
|~}A�
w�{£w®|jw´s�|jwy�n{Â�;µWs � �9{nu9�v�j�ÃsO|jwy�9{©¨

�;³�� ² Èb¿�¸°ÈX	!¶�½E¸�¿�¸*·)Õ ¼~³´8ªÀ�È}�>À5ÑH¶ÌÈ|� � À�Ôd¸�ÄE¸_À�ÈÃ·
�±}A�¾�~� � |jw��n{ks p �4u9�Rx��¦� � �2w p �¦�
}A�4°�|]°²���A�~�v�j� � s�{ �v�j|Ãs p «®wy�~}�s � �9{nu9�v�j�ÃsO|jwy�9{�s�{�x � �n·ÈÇ
·%�A{£w � sO|~��w�{Î�~� � }fs¼°±s q |~}½sO|%{A���n{A�¹��«y�~� � s;{�xA�¬|~�v�j·»wy{A��°
}½sO|R|~}A� q s;�j���Ãs q w�{���|~�
�4s � }���|~}A�v��¨d�2{�·�s�{ q � w�� � �A·¹�j|Ãs;{ � �v�¦§?}��4°²�¬u9�v��§Q|~}��Z���~�v�j�t·¼s q sO«��Ä��°±wy�~}�|~� �A�j�¬u9�v{n|
��|~}��¦�È�:�¦�n�6«y��µ¶�j�n·�xA�¬|~�v�j·»wy{6wy{A��|~}Òs�|È|~}A� q s;�j� � �9·¹·¾�A{6w � sO|jwy{A��s�|�sO«®«b¨k��{T�n�jxA�v�%|~�
�A�j�¬u9�v{n|¼s;{fsO|j|Ãs � ³��v�dµ¶�j�9·�s � Ñ£�£w��2wy{A� |~}6wy�%wy{6µ¶�n�j·¼sO|jwy�9{©§iw|»·¾�A�j| p ���:�9�Ä�jw p «��È|~��}6wyxA�
|~}A�twyxA�v{n|jw®| q �;µXs�|²«y�4s���|²�9{A�t�Òs��2|jw � w��½s;{n|²wy{Â�4s � } � �n{9un�v�j�Ãs�|jwy�n{[|~}½sO|²wy�H|Ãs�³nwy{A�¹�6«´s � �_wy{
|~}A�R� q �j|~�v·�¨
z¸�~�;«y�6|jw��n{�|~�È|~}6wy�±�A�j� p «y�v·Å°±s�� õ �j�j|±�A�j�n���n�~�vx pnq rtsvuKwyx � }Òs��A·Åwy{E® � }Òs9ä��±¯Bs�{�x

°±s��_«´sO|~�¦�_�j� õ {A�vx�wy{T® � õ ��è6§�¯�ÄôR�nç£§�F�Fän��§�F�¯Éü���;§�¯Éüä2I�§�_�6�nç�¯b¨¾�±}A� p s;�jw � wyxA�4s p ��Ç
}6wy{Ax�|~}A�v�~�_� � }A�v·Z�v�Fwy�H|~�%���~�_�~�v�2u9�v�j��« � s�««y�¦x[� �]ýt�v�*i°$}6w � } s��j�
�j�v�~���n{A�jw p «y�±µ¶�n�F�j�4s�x6Ç
w�{��%wy{ p sO| � }��¦����µ?·¹�v�~�Ãs;�9�v�²s;{Ax[�j�v�9�jx��¦�2wy{A�¾|~}A�v·Åw�{¼�~� � })sR°±s q |~}Òs�|Hw|²wy�Hw�·¹�:�9�Ä�jw p «��



é9å

µ¶�9�Rs;{msO|j|Ãs � ³��v�_|~� xA�¬|~�¦�j·Èwy{A�¹|~}A� � �9�j�j�v�~�:�n{AxA�v{ � � p �¬|=°²�v�v{�wy{ � �n·»wy{A� s�{Ax��9�6|~�n�;w�{A�
·¹�¦�Ä�Ãs��n�v�¦¨F�nwy{ � �
|~}A�
|~� � }A{6wyÑK�A�_w�{nun��«u9�v�±���jw�{��»�A� p «®w � ³�� q �v{ � � q �6|jw��n{��OxA� � � q �£|jw��n{[µ¶�n�
�4s � }Â·¹�v�~�Ãs;�9��§9w®| � �9·¹�A�6|ÃsO|jwy�9{½sO«« q �ÃÌ����v{A��w®un�n¨
�#}A�¹�½s;���v�j� � w|~�¦x(s p �4un�¼sO««\xA�4sO«F°±w|~}m�A�j�¬u9�v{n|jwy{A��s�{msO|j|Ãs � ³��v�tµ¶�j�n·º«w�{A³nwy{A� |~}A�

�~�v{AxA�v�j�Rs;{Ax��j� � wy�6wy�¦{n|~�R�;µF·Z�v�~� s��n�v�±wy{�s��j|ÃsO|jw � {A�¬|]°²�9�j³½¨"��{�sZ�j|Ãs�|jw � {A�¬|=°²�n�j³½§?�jwy{ � �
�A�~�v�j�¦À½«�� � sO|jw��n{A�
°±w|~}6wy{�|~}A�¹{A�¬|=°²�n�j³ � s;{�{A�;| p �È}6w�x�xA�v{�µ¶�j�9·ºs;{�s�|j|Ãs � ³;�¦��§�w|"wy�_wy·»Ç
���n�~�jw p «y�¹µ¶�9�Ès��A�~�v�R|~���~�v{Ax(�n�%�j� � ��wu9� s ·Z�v�~� s��n�[s�{��9{ q ·¹�9�A��« qXµ ¨kz"�Ès��j�v�~�6«|¦§Uwy{
�9�jx��¦�¾|~���A�j�¬un�¦{n|[s;{�sO|j|Ãs � ³��v�¾µ¶�j�9· xA�¬|~�¦�j·Èwy{6wy{A��|~}A�)w�x��¦{n|jw|jw��v�¹�;µ p ��|~}(|~}A�)�~�v{AxA�v�
s�{�x[�j� � wy�6wy�v{9|#��µBsR·¹�v�~�Ãs;�n�n§�w®|Hwy�²{A� � �v�~�Ãs;� q |~�È}6wyxA�
|~}A�_�½sO|~}[��µQ|~}A�t·¹�v�~�Ãs;�n�²|~}A�j�n�A�n}
|~}A�R{A�¬|]°²�9�j³½¨\�±}6wy�#w���|~}A�R�j�v�~�:�9{A��w p w«w®| q �;µB|~}A�%� �]ýt�¦�v¨
É�w®|~}Î·¹� p w«y� � �n·¹�A�6|~�v�j�¦§iwµ$�A�Ä�¦�j� � s;{m³;�v�¦�Î|~}A�¬wy�t«�� � sO|jw��n{A�R}£w�xAx��¦{·¶�§i|~}A�v{mw|Rwy�

���n�~�jw p «y�±|~�È�~�¬|²�A� sR� q �j|~�v·æw�{¼°$}6w � }Z|~}A� q �~�v{Ax�s;{Ax[�j� � ��wu9�_·¹�v�~�Ãs;�9�v�²s;{A�n{ q ·¹�n�A�j« q ¨
��{¾�9�jx��¦�©|~�"x��±|~}6wy�¦§O|~}A�v�j�H·¾�A�j| p �²s²°±s q |~�$�~�v{AxÈs±·¹�v�~�Ãs;�n�X°#w®|~}6wy{R|~}��H{A�¬|=°²�n�j³_°$}6w � }
xA�6�v�²{A�;| � �n{9|ÃsOwy{�s�{ q wy{6µ¶�n�j·�s�|jwy�9{>«¿w�{)�6«´s�wy{6Çb|~�ÃÌ£|*F°
}6w � } ·»wy�n}9|
s�««��¦° s;{�sO|j|Ãs � ³��v�²|~�
xA�¬|~�v�j·»wy{A��|~}A�²wyxA�v{n|jw®| q �;µ��¬w|~}A�v�X|~}A���~�v{AxA�v�X�n�B|~}A��w�{n|~�v{AxA�vx¹�j� � w��6wy�v{n|\�;µA|~}A�²·¹�v�~�Ãs;�n�n¨
�#}A�R³;� q |~�¹�~�v{Ax6wy{A��·¹�¦�Ä�Ãs��n�v�±s;{A�9{ q ·¹�9���j« q w�� p s;�~�vx��n{�|~}A�d�j�9�6|jwy{A��·¹� � }½s;{6wy�~·

�A�~�vx�wy{T|~}A��� q �j|~�v·�¨�zÞ·¹�v�~�Ãs;�n�[wy���~�v{9|�|~�(s�·¹� p w®«y� � �n·¹�A�6|~�v� pnq s�|j|Ãs � }6wy{A�Î|~}A�
�j� � wy�6wy�v{9|~�_øÃs;xAxA�j�v�~� ù |~�±|~}��H·Z�v�~� s��n�Ws;{AxR�~�v{Ax£w�{A�#|~}A�F·¹�v�~�Ãs;�9�¯|~�±|~}��\·¹�v�~�Ãs;�n�W�~�v�2uKw � ��¨
�_{ � �t|~}A�È·¹�v�~�Ãs;�9�t�~�v�2uKw � �d}½s��#|~}A�¾·Z�v�~� s��n��§�|~}A�Rwy{n|~�¦{�xA�vxk�j� � wy�6w��v{n|t�~�v{AxA�_s¹�j�vÑ£���¦��|
|~��|~}A�)�~�v�2uKw � �)µ¶�9�È·¹�¦�Ä�Ãs��n�v�R°#w®|~}T|~}½sO|møÃs;xAxA�j�v�~� ù s�{Ax(|~}A� �~�v�2uKw � �)�~�v{AxA��s�{ q �~� � }
·¹�¦�Ä�Ãs��n�v�%wy{T�j�v�~���n{A�~��¨T¥
{6«wy³��)w�{�s��j|ÃsO|jw � {A�¬|]°²�9�j³½§\|~}A��ø s;xAxA�j�v�~� ù wy�¹{A��|¹�A�~�vx pnq
|~}A�t� q �j|~�v·æ|~�%«y� � s�|~�
|~}A�
wy{n|~�¦{�xA�vxÂ�j� � w��£w��v{n|¦¨¦«2�nwy{ � �_|~}A�[ø s�xAx��j�¦�Ä� ù xA�6�v�H{A�;|±{A�v�vx�|~�¸çþ�ã9õ¦ïçöR�BåØø[Þ*æ|æOèG��ÿéåqíúÞáÝ)ïwà�æ|åçÝ�ãfÞwÜ�èéû°å0ãäÜ�å�û°åçæOãßèéì°ïóã|èéÞ*ì�¢RÞáÝ)æßÞáà�Ýßñçå�¦�Þðí@ïwõ¦åçæ|æßïáâ*åf�BåÛèéì�âÇæ|åçìáãw¢RÞáÝÝßåçñçåÛè÷üáåçû�¦0ïðÿéÞáì�â¢ë)è÷ãfÜ�ãfÜ�åwñçÞáìáãfåçìáãfæqÞóí�ãfÜ°åwõ¦åçæ|æßïáâ*åóê£�°à�ã�ãäÜ�åwà�æ|åçÝ�ñçïáì!ì°Þóã Ü�èéû�åÇãäÜ�åÇíîï*ñÛãØãfÜ�ïðãØè÷ãyèéææßåçì�û_èéì�â^¢RÞáÝ)ÝßåçñçåÛè÷ü�èéì�â¹¦�ïwõ¦åçæ|æßïáâ*åóýº;EÆãfåçñäÜ�ì�èéù�à�å�íúÞáÝ)ï*ñçñçÞáõ¦ø�ÿ÷èéæ|Ü�èéì�âØãfÜ_èéæ�ë)è÷ÿ÷ÿ»�[å0æ|Ü�Þçë9ì¢ÿéïðãfåçÝ�èéì¢ãfÜ�èéæ)ñäÜ�ïáø�ãfåçÝÛý



éXI

� �9{nu9� q s�{ q w�{£µ¶�9�j·�sO|jw��n{[s p �n�6|Wwy{n|~�v{AxA�vx��j� � wy�6wy�v{9|¦§£wy{È|~}A�±µ¶�£|~�A�j�
°²�±°#w®««½�jwy·¹�6« q �j�¬µ¶�v�
|~�¹w®|_s��
s146(£/�#�4�|~���v·¹�A}½s;�jwyöv�_|~}½s�|#w®|
}½s;�±{A�¹�~�:� � w´sO«i·¹�4s;{6w�{���~¨
�2{��n�jxA�v�
|~���~� �v� �v�~�jµ¶�6«« q |~�~s;{A�jµ¶�v�ts[·¹�v�~�Ãs;�9�dµ¶�j�9·Í�~�v{AxA�v�
|~���j� � w��£w��v{n|¦§Qw|twy�t�9{6« q

{A� � �¦�Ä�Ãs�� q |~}½sO|B|~}A�H�Ä�¦{�xA�v�Bs�|j|Ãs � }Ès²«´s p �¬«9|~�#|~}A�H·¹�v�~�Ãs;�9�¯°$}£w � }R|~}A�Fwy{n|~�¦{�xA�vx%�j� � w��6wy�v{n|
°±w«®«¯��un�v{9|~�Òs�«« q �A�~�d|~���j�vÑ£���¦��|d·¹�v�~�Ãs;�n�¦��µ¶�j�9·ò|~}A�»·¹�v�~�Ãs;�n�t�~�v�2u£w � ��¨_�nw�{ � �d|~}A�¾u�s�«y�A�
��µ_|~}A��«´s p �¬«±wy�[·¹�4s�{£w�{A�;«y�¦�Ä�»|~�Î|~}A��{A�¬|]°²�9�j³½§#w|�w����:�n�~�jw p «��)|~�(}½svu9���A�2wu�sO|~��«¿s p �¬«y�
«M�jwy·»w«´s���|~�Z�Ä� � �j�¬|±³;� q �*~¨��
�4°²�¬u9�v��§OËj�A�j|$s;�²°#w®|~} �v{ � � q �6|jw��n{©§�|~}A�t���~�t��µ¯�A� p «w � «¿s p �¬«y�
w��
{A� � �v�~�Ãs;� q |~�»wy{6w|jw¿sO|~� � �n{9un�v�j�Ãs�|jwy�n{A��¼�¨
�2{T�9�jx��¦�d|~��s�««y�4° µ¶�n�R|~}���w�{£w®|jw´s�|jwy�n{��;µ � �n{9un�v�j�Ãs�|jwy�n{A� p �¬|=°²�v�v{T�A�~�v�j�¦§U�4s � }(�A�~�v�

}½s;��sd�A� p «w � «´s p �¬«A°$}£w � }¹w��H�j|~�n�j�vxÈw�{[s;{��9{£Çb«w�{A�#x6wy�j� � |~�n� q�½ ¨U�#}A�
x6w��j� � |~�n� q �~�v�2uKw � �#wy�
�jwy·»w«´s���|~�»|~}��%s��£|~}A�v{9|jw � s�|jwy�n{��~�v�2uKw � �R�;µB|~}A�"«¿s;�j|±�~� � |jwy�9{>«¿w�{)µbs � |²|~}��%s��£|~}A�v{9|jw � s�|jwy�n{
�~�v�2uKw � � � s�{ p �����~�vx�|~��x6w���|~�2w p �£|~�[�A� p «w � «¿s p �¬«y�%s;�t°²�¬«®«±s;�R�A� p «®w � ³�� q �*~¨��
�4°²�¬u9�v��§
�jwy{ � �$|~}�� � �n�j�j�A�6|jwy�9{��;µ?|~}A�
x6wy�j� � |~�n� q �~�v�2uKw � �
°±w«®«:{A�;|H«��4s;x¹|~�Zs p �j�4s � }[��µ?�~� � �A�2w| q �n�
�A�2wu�s � q §Q|~}��»x6wy�j� � |~�9� q �~�v�2uKw � �ÈxA�6�v�${A�;|t{A�v�vxÂ|~� p �Ès��_�~� � �A�j�Ès��
|~}A�¹s��£|~}A�v{9|jw � s�|jwy�n{
�~�v�2uKw � ��¾�¨
�©��|¦ÀÁ�
�Ãs q |~}½sO|_�9{A�d�A�~�v��§[{i§A°±wy�~}A�v�±|~�¹wy{6w|jw¿sO|~�»s � �n{nu9�v�j�ÃsO|jw��n{�°#w®|~}�s;{A�;|~}A�v�±�A�~�v��§c9¨H¡©w��j��|¦§[{�°#w®««Q«��6�n³¹�A�)cnÀ �#�A� p «w � «´s p �¬«b§"¿¥z!«]sO«��n{A�¾°±w|~})c9ÀÁ�±�A� p «®w � ³;� q §�psz�~¨H�
�ÃÌ6|¦§Ë{

°±w«®«BsO|j|Ãs � })¿¥z
|~�È|~}A�_w�{£w®|jw´s�|jwy�n{�·¹�v�~�Ãs;�9�_s�{�x��~�v{Ax¼w®|²|~�È|~}A�t·¹�v�~�Ãs;�n�"�Ä�¦�2uKw � �n¨��nwy{ � ��c
w��RsO«°±s q �"�n{ |~}A�¾«��6�n³��n�6|
µ¶�9�#w�{£w®|jw´s�|jwy�n{�·Z�v�~� s��n�v�¦§\cÈ°±w«®«U�¬u9�v{n|~�½s�«« q ·�s;³��¹s��j�vÑ£���¦��|
|~�m|~}��Â·¹�v�~�Ãs;�9�)�~�v�2uKw � � µ¶�9�¹·¹�v�~�Ãs;�9�v�È°±w|~}�«´s p �¬«°¿¥zÂs;{AxT°#w®««"�j� � �¬w®un�Q{iÀÁ�¹w�{£w®|jw´s�|jwy�n{À þ�ã3èéæ�øBÞáæßæ èG��ÿéå�ãfÞqïçü*ÞðèéûÖãfÜ�å�à�æ|å)Þóí2ø�àÁ��ÿ÷èéñ�ÿéï��[åÛÿéæ"�áöwà�æOèéì°â�ïØãfåçñäÜ�ì�èéù�à�å�æ|à�ñfÜ ï*æ�Â9èÄÃ¦åF¡ÆÅ0åÛÿ÷ÿéõÖï*ìwòðåÛöï*âáÝßåçåçõÖåçìáãxH ÂAÅoL%Ç%N�ãfÞ åçæOãäï��_ÿ÷èéæßÜwø�Ý è÷üóïðãfå�ÿéï��BåÛÿéæ�ãfÞqèéì�è÷ãßèéïðãfå9ñçÞáìáü*åçÝ|æßïðãßèéÞáì�æôêáÜ�Þôë�åÛüáåçÝôê�è÷ã�èéæ�ì�Þóã�ø�Ý|ï*ñÛã|èéñçïóÿíúÞáÝ)æOö�æOãäåçõ¦ægë)è÷ãfÜdïwÿéïáÝßâáå0ì�à�õ
�[åçÝ�Þóí@à°æßåçÝßæÛýÈ�É�Þáõ¦åwà�æ|åçÝßæØõ¦ïçö�ñfÜ°Þ�Þ*æ|åwì�Þðã�ãäÞ5Ü�ïçü*å¢ï�ø�àÊ��ÿ÷èéñwÿéï��BåÛÿ�¢îãäÜ�èéæØë�Þáà�ÿéûs�Bå åçù_à_è÷üóïóÿéåçìáãÇãäÞ5Ü�ïçü�èéì�â5ïáìà�ì�ÿ÷èéæ ãfåçûØø�Ü�Þáì�å3ì�à�õ
�[åçÝË¦äý£E9ÿ÷ãäåçÝßì�ïðãßè÷üáåÛÿ÷öáêðæ|Þ*õÖå3à�æ|åçÝßæ2õ¦ïçöqÜ�ïçü*å�õÇà�ÿ÷ã|èéø�ÿéå3ø°àÁ��ÿ÷èéñgÿéï��[åÛÿéæ-à�ì�û�åçÝ2õÇà�ÿ÷ã|èéø�ÿéåïóÿ÷èéïáæßåçæÛýÌ;E0ìÇïðãßãäï*ñäòóåçÝÛê��áöÇñçÞáÝßÝßà°ø�ãßèéì�â�ãäÜ�å�û�èéÝßåçñÛãäÞ*Ý ö�æßåçÝ ü�èéñçåóêáõ¦ïçöv�Bå�ï���ÿéå�ãfÞ0ø°ÝßåÛü*åçìáã@à�æ|åçÝßæ-íîÝßÞáõX�Båçâðèéì�ì�èéì°âì�åÛëÆñçÞ*ìáü*åçÝ|æßïðãßèéÞáì�æôêM��à�ã�ë)è÷ÿ÷ÿ@ì�Þðã=�BåØï��_ÿéå0ãäÞÇñçÞ*õÖø�ÝßÞáõwèéæ|å�ãfÜ�åqæßåçñçà�Ý è÷ã�ökÞáÝ)ø�ÝOè÷üóïáñÛökÞðí-ãfÜ°å0æOö�æ ãfåçõ�ý



é9ä

·¹�¦�Ä�Ãs��n��¨F�nwy{ � �°¿¥z²wy�±st��� p «w � «´s p �¬«]§�s�{ q �9{A�
� p �~�v�2uKw�{A�¾{A�¬|=°²�n�j³È|~�~s�Æ � °±w«®« p �"s p «y�±|~�
xA�¬|~�v�j·»wy{A�¾|~}½sO|d�Ä�9·¹�R�A�Ä�¦�#wy�dsO|j|~�v·¹�6|jw�{���|~� p �¦�;wy{�s � �n{nu9�v�j�ÃsO|jw��n{ °±w|~}|c9§ p �£|"�jwy{ � �
{ � s�{)�~�v{Ax�|~}��R·¹�¦�Ä�Ãs��n�ts�{��9{ q ·¹�9�A��« q §�{A���n{A� «M�ÃÌ � �v�6|_���n�~�jw p « q c�F°#w®««B³K{A�4°¸|~}½sO|y{
�~�v{n|±|~}A�R·¹�v�~�Ãs;�n�n¨
��w�{ � �dcnÀ �
wyxA�v{9|jw| q wy�$�j�¬un�OsO«y�¦x)wy{Â|~}��tw�{£w®|jw´s�|jwy�n{k·¹�v�~�Ãs;�n�n§£w|$wy�
{A� � �v�~� s�� q §£w�{��n�jxA�v�

|~�R�A�j�¬u9�v{n|²s�{¹sO|j|Ãs � ³��v�Xµ¶�j�n·DxA�¬|~�v�j·Èw�{£w�{A�"|~}½s�|){�s;{Ax~c"s;�j� � �n·Z·¾�A{6w � s�|jwy{A�_°±w|~}¹�4s � }
��|~}��¦��§i|~��³;�¦�v�;{iÀÁ�twyxA�v{9|jw| q }6wyxAxA�v{©¨)�±}£w�� � s;{ p �¹xA�9{�� p9q ���jw�{��Â�A�2wu�sO|~��«¿s p ��«y�¦¨»��{
|~}A�Rwy{6w|jw¿sO|jwy�9{ ·¹�¦�Ä�Ãs��n��§�{ °#w®««?wy{ � «��Ax��»sÈ�~s�{�xA�9· {£��· p �¦��§"Í × §�°
}6w � } � s;{ p �R�A�Ä�¦x pnqc�|~� �~�v{Axms¼�j�¦�£« q ·¹�v�~�Ãs;�9��¨¾�]µ�c�°#w��Ä}A�v�_|~�Â�~�v{AxÎs��j�v�6« q |~��|~}��»wy{6w|jw¿sO|jwy�9{�·¹�v�~�Ãs;�n�n§
w®| � s�{ �~�v{Ax[|~}��%·¹�v�~�Ãs;�9�
|~�È|~}A�%·¹�v�~�Ãs;�n�"�Ä�¦�2uKw � �R�A�jwy{A�È|~}A�t«´s p �¬«=Í × ¨#�nwy{ � �w{ � �j�4sO|~�vxÍ × §B{�°±w«®«U³K{A�4°�|~�[�j�vÑK�A�v�j|_·Z�v�~� s��n�v�²°±w|~}�|~}½sO|$«´s p �¬«Bµ¶�j�n·Ê|~}A�¾·¹�¦�Ä�Ãs��n�R�~�v�2uKw � �Ès�{�x
°±w«®«b§:|~}��¦�j�¬µ¶�n�j��§Q�j� � ��wu9�¾|~}A�È�j�v�6« q ·¹�v�~�Ãs;�9��¨��2{�s�««Bµ¶�6|~�A�j�È·¹�v�~�Ãs;�9�v�¦§Ò�~�v{n| p9q �¬w®|~}��¦�Ç{
�9�Tc9§£|~}A�R�~�v{AxA�v� � s;{�wy{ � «��Ax��Rs»{���°¸�~s;{AxA�n·ò{K�A· p �v��|~� p �t�A�~�vx�s;�H|~}A�"«¿s p �¬«:µ¶�9�#s�{ q
�j�v�6« q ·¹�¦�Ä�Ãs��n�_�~�v{n| pnq |~}A�R�;|~}A�v�±���~�v��¨
É�}6w«��
w|²w���{A��|²{�� � �v�~�Ãs;� q |~�»�A�Ä�ds¾{A�¬°&�~s;{AxA�n·æu�s�«y�A�_µ¶�n�H�4s � }[·¹�¦�Ä�Ãs��n�±�Ä�¦{n|²wy{�s

� �9{nu9�v�j�ÃsO|jwy�9{©§�xA�;wy{A�»�Ä�%°#w®««?�j�¦x�� � �$|~}��Rs�·¹�n�A{n|±��µ?wy{6µ¶�n�j·�s�|jwy�9{Z|~}½s�|
s�{ s�|j|Ãs � ³;�¦�\°±w«®«
p �Ès p «��t|~�¹wy{6µ¶�v�_s p �9�£|"s � �9{nun�¦�j� s�|jwy�9{b«M�~� � }�s��#|~}A�%{K�A· p �v�_�;µW·¹�v�~�Ãs;�9�v�²�ÃÌ � }½s;{A�n�vx
p �¬|]°²�v�¦{Bc s�{�xf�~�n·¹��s;{A�9{ q ·¹�9���%�A�~�v�ó~¨Î¡A�n�R|~}£w��¹�j�4s��Ä�9{©§i|~}����~s;{AxA�n·â«¿s p ��«y�%���~�vx
w�{T|~}£w���� � }A�v·¹���~}A�n�6«yx©§Ww®µt�:�9�~��w p «y��§ p ���n�v{A�v�~s�|~�vxT�A�jwy{A�ms��~�9��� � �¼��µ
|~�j�6« q �~s;{AxA�n·
{K�A· p �v�j�¦¨��=µU{A���~�n�A� � �R�;µX|~�j�6« q �~s;{AxA�n·Ê{K�A· p �v�j�
w��_svu�sOw®«´s p «���§�|~}A�v{�s � � q �£|~�9�n�~s���}6w®Ç
� s�«« q �j|~�j�9{��t�A�~�v�AxA�;Ç=�~s;{AxA�n·�{K�A· p �v�W�n�v{A�v�~s�|~�n�X�~}��9�6«yx p �²�A�Ä�¦x;® �Ä�B�iä9�K§ ¤²��ä;è�§ª¤²��äné£§
�_�¾änç£§ª¤²¤±�£ä9åK§ �K}Òs9ä��;§ª¤²¤±�6äné�¯b¨



é9�

�;³�� Î ¼ÆÔ¢¶!·Ç¸�¼ÃÈ ÐÒÑw¸*Ó ¶ÌÔ¦Õ � µb¸°¿�À 8ªÀ�È}�b¸�È>É ¶ » À�ºØºq¶ ÉQÀ

��{Z|~}A�_�A�j�¬u£wy�n�A�H�~� � |jw��n{©§n°²�_xA�v� � �2w p �vx�}A�¦°�|~�%�A�j�¬un�¦{n|$s;{�s�|j|Ãs � ³;�v�Fµ¶�j�9·æxA�¬|~�v�j·»wy{6wy{A�
|~}A�¾w�xA�v{n|jw|jw��v�_��µ p ��|~} �½s;�2|jw��v�
w�{�s � �n{nu9�v�j�ÃsO|jw��n{ p9q �A�jwy{A�[�A�2wu�sO|~�»·¹�v�~�Ãs;�9�_«´s p �¬«y�±|~�
}A�¬«��Î·�s�³;� � �n{nu9�v�j�ÃsO|jw��n{��½s;�2|jw � wy�½s;{n|~�»s;{A�9{ q ·¹�9���¦¨¹É�}6w«��È|~}A���A�Ä�Z�;µ²�A�2wu�s�|~�Z«¿s p �¬«y�
}A�¬«����²|~��}6wyxA�t�A�~�v�j�¦À£«y� � s�|jwy�9{��¦§Kw|±wy�±{���|±�Ä�6Æ � wy�v{n|¦¨U�2{�|~}6wy�
�~� � |jwy�n{©§£°²�_°±w«®«?xA�4sO«©°#w®|~}
|~}A�¹�A�j� p «��v·Í��µH�~�v{Ax£w�{A�)·¹�¦�Ä�Ãs��n�v�±°#w®|~}��9�6|t|~}��Z�2wy�~³ ��µH�j�¬u9�4sO«®wy{A�)�9{A��ÀÁ�_«�� � sO|jw��n{�s�{�x
w�{)|~}A�R{��¬Ì£|
�~� � |jwy�n{©§�°²�_°±w«®«Bx��OsO«?°±w|~} �j� � �¬wu£wy{A�¹·¹�v�~�Ãs;�9�v�¦¨
É�}6w«���s����~�v�R°±w««±{A�¬u9�v�¾w�{ � «y�AxA�¼w�{6µ¶�n�j·�s�|jwy�n{�s p �n�6|Rw|~�¹�4°${ÎwyxA�v{9|jw| q §Wwy{f�6«´sOw�{6Ç

|~�ÃÌ6|¦§Aw�{�sÈ·Z�v�~� s��n�
|~}½s�|#w®|
�~�v{AxA��|~�[s�{A�;|~}A�v�±���~�v��§6w|~�#w�xA�v{n|jw| q ·¼s q�p �d³£{��4°${)|~�¹|~}A�
w�{n|~�v{AxA�vx��j� � wy�6w��v{n|t��µU|~}A�È·¹�¦�Ä�Ãs��n��¨
�±}£w��_°#w®«« p �R|~}A� � s��Ä�n§Aw�{�s � �n{nu9�v�j�ÃsO|jw��n{©§:wµF|~}A�
�A�~�v�F°±s;�²{A�;|H|~}A� � �n{nu9�v�j�ÃsO|jw��n{�wy{6w|jw¿sO|~�9�H�n�Fwµ?|~}A�t�A�~�v�F°±s;�F|~}A�_w�{£w®|jw´s�|~�n� p �6|#�j��un�4s�«y�vx
w®|~��w�x��¦{n|jw| q |~�»|~}��t��|~}A�v�²�Òs��2|jw � w��½s;{n|¦¨²�nwy{ � � � �9·¹·¾�A{6w � sO|jwy�9{A�\«®wy{A³K�$s;�j�_{A��|#�~� � ���j�n§£w|
w������n�~�jw p «y�±|~�ÈxA�¬|~�v�j·»wy{A�
|~}A�_«y� � s�|jwy�9{Èµ¶�j�n·æ°$}6w � } s�{ q ·¹�¦�Ä�Ãs��n�²°±s;�H�~�v{n|¦¨UÉ�}6w®«y�
|~}6wy�
w�{£µ¶�9�j·�sO|jw��n{�°±w««�{A�;| p �_�A�Ä��µ¶�£«½|~�È·Z�n�j|H�4svu9�v�~x��j�9�A�:�v�j�k«M�jwy{ � �$|~}�� q °#w®««©{���|²³K{A�4°�|~}A�
w�x��¦{n|jw| q �;µX|~}A�¾�~�v{AxA�v�ó~§Òw|t·¼s qÂp �R�A�~�¬µ¶�6«B|~�Z|~}A�Rwy{n|~�¦{�xA�vxk�j� � wy�6w��v{n|t��µ¯|~}A�%·¹�v�~�Ãs;�n�n¨
�±}A�v�j�¬µ¶�n�j�n§©wµF|~}A�¹�~�v{AxA�v�_w�� � �n{ � �v�j{A�vxms p �n�6|t}6w�x£w�{A�¼w®|~�"«�� � sO|jw��n{ µ¶�j�9·Í|~}A�Èwy{9|~�v{Ax��¦x
�j� � wy�6wy�v{9|H�;µis"·Z�v�~� s��n�F|~}½sO|\w|Uw��F�~�v{Ax6wy{A�A§nw|\·¾�A�j|F°²�n�j³%|~�R���j��un�v{9|F|~}A�
�j� � w��6wy�v{n|\µ¶�j�n·
xA�¬|~�v�j·»wy{6wy{A��|~}A�"«�� � sO|jw��n{�µ¶�j�n·÷°$}6w � })w|$�~�v{AxA��|~}A�R·¹�v�~�Ãs;�9��¨
�${A�H�~�;«��6|jwy�n{%|~�
|~}6wy�W���j� p «y�v·�wy�X|~�t�A�Ä�²st� �=ý_Ç={���|]°²�n�j³Ã® � }½snäA�±¯�«]s;�¯°±s��¯xA�v� � �2w p �vx

p �2wy��Ð q w�{�|~}��t�A�j�¬u£wy�n�A�²�~� � |jw��n{�~¨U�#}A�_�A�A�j�:�9�Ä�$�;µXs%� �]ý¸w��H|~�È·�s�³;�
w®|Hwy·¹���n�~�jw p «y�±µ¶�n�
s�{)s�|j|Ãs � ³;�¦�F|~�¾xA�¬|~�v�j·»wy{A�_|~}A� � �n�j�j�¦�Ä���n{AxA�v{ � � p �¬|=°²�v�v{�|~}A�_�~�n�A� � �v�²s�{�x[xA�v�j|jwy{½s�|jwy�n{A�
��µQ|~}A�
·¹�v�~�Ãs;�9�v�¯|~}½s�|H�½s;�~�U|~}A�j�n�A�n}¹|~}A�"� �]ý»¨K�#}6w��Fwy�²s �¦� �n·¹�6«®wy�~}A�vx¹�A�jwy{A�R�v{ � � q �6|jwy�9{
s�{�xÂ·¹�v�~�Ãs;�9� p sO| � }£w�{A�A¨
z-�A�~�v��§;°±wy�~}6wy{A�_|~�R���j��|~� � |Xw|~�U«�� � sO|jw��n{Rµ¶�j�n· s;{A�;|~}A�v�X�A�~�v�i°±w|~}»°
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21. Choose V
V V V

1V , V , ...,

21
. . .

t+1= Ip
t+1 such that

r 1 r 23. answer = . . . r t+1

Client ServerServer2Server1 t+1

r  =2
2

M[i]
V [i] = 1

2. r  =1 M[i]
1V [i] =1

t+1r    = M[i]
t+1V    [i] =1
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z_�F°±s��H�~}��4°${¹wy{�«y�¦·¹·�s¼�n§�w®µ?|~}A� p w|~�Fwy{�|~}A�_�~s�{�xA�9· p w|jÇbun� � |~�n�j�±s;�j�±|~�j�6« q � }��9�~�v{[sO|
�~s�{�xA�9· «¿wb¨Á�n¨¯�4s � } p w®|Bwy�B�vÑK�½sO«®« q «®wy³��¬« q |~� p �F�¬w®|~}��¦�¯s$ë#�9�¯sR��~§¦|~}A�v{»s;{»sO|j|Ãs � ³��v�Q°$}6w � }
�~�v�v�$sO|±·¹�9�j| v²��µB|~}�� p w®|jÇMu9� � |~�9�j�#°±w««B�£sOw�{¼{A�Èw�{6µ¶�n�j·�s�|jwy�n{Âs p �n�6|²|~}A�d���n�jw|jw��n{ p ��wy{A�
ÑK�A�v�2w��vx©¨-�
�4°²�¬u9�v��§��A�jwy{A���~� � } p w®|jÇMu9� � |~�9�j�v§²�4s � }T·¹�v·Z�n� q �~�v�2u9�v�È°±w«®«b§H�n{�svu9�v�~s;�9��§
}½svun�$|~�¾�ÃÌ � «y�A�jwu9�¬Ç=�n�F|~�n�9�¬|~}A�v��( � u�sO«y�A�v�¦¨U�±}£w�� � s;{ p � � �9·¹�A�£|Ãs�|jwy�9{Òs�«« q �ÃÌ����v{A�jwu9�
µ¶�n�
|~}A�R·¹�v·¹�9� q �~�v�2un�¦�j�#wµB|~}A�t·¹�v·Z�n�2wy�¦�#}½svun�%s¾«¿s;�j�9�_{K�A· p �v�±�;µ � �¬«®«y�±�n�HwµB|~}A� � �¬«®«y�$s;�j�
«¿s;�j�n� «¿w�{)|~}A�R{A�ÃÌ£|_�~� � |jwy�n{©§��Os � } � ��««?°±w«« � �n{n|Ãs�wy{ÂsÈ·¹�v�~�Ãs;�9��~¨
�${A�t°±s q |~�[�j�vxA� � �R|~}��»s;·Z�n�A{n|_��µU°²�9�j³){A� � �¦�Ä�Ãs�� q |~� � �9·¹�A�6|~�¹s¹�j�v�~�:�9{A�Ä�tw��
|~�

� �j�OsO|~� �~s�{Ax��9· p w®|jÇMu9� � |~�9�j�¹°#w®|~}�µ¶��°²�v� ��À �¦¨m��{��j|~�4s�x��;µ"�Ä��|j|jwy{A�Î�Os � } p w|�|~���[°#w®|~}
�A�j� p s p w®«w®| q ×� §6�4s � } p w| � �n�6«yx p �
�~�¬|F|~���±°#w®|~}¼�A�j� p s p w«w®| q*) � ×� ¨W�±}6wy�U°±w«®«QxA� � �j�Os;�~�
|~}A� � �n·¹�A�6|ÃsO|jw��n{È|jw�·¹� p �6|F°±w««½wy{ � �j�Os;�~��|~}A�$s;·¹�9�A{n|H�;µ�wy{6µ¶�n�j·¼sO|jwy�9{È|~}½sO|�s;{�s�|j|Ãs � ³;�v�
� s�{¼w�{6µ¶�v��¨\�±}A�_u�sO«y�A�tµ¶�n� ) ·%�A��|¦§�|~}A�v�j��µ¶�n�j��§ p � � }A�n�~�v{ � s;�j��µ¶�£«®« q ¨
�#}A�±�Ä��� � w õ � u�sO«��A�#��µ ) |~�R���~�²wy{�s�{ q �;wu9�v{�� q �j|~�v·D°#w®«« p � p s;�~�vx¹�9{È|~}A�
svu�s�w«´s p «y�

� �9·¹�A�6|ÃsO|jwy�9{½sO«W�:�4°²�v�ts�{�x�|~}A�»�Ä� � �A�2w| q {��¦�vxA�t�;µF|~}A�¹� q �j|~�v·�¨%�
�4°²�¬un�¦��§�wy{��9�jx��¦�
|~�
� }A�6�n�~��s �A�j�n���v�Ru�sO«y�A�¹µ¶�9� ) §iw|%wy�Rwy·¹���n�2|Ãs�{n|¾|~�k³K{A�¦°ò|~}��[s�·¹�n�A{n|»�;µHw�{6µ¶�n�j·�s�|jwy�n{
|~}½sO|$·�s q «y�Os;³�|~��s;{ÂsO|j|Ãs � ³��v�H°$}��¦{�s;{ q �;wu9�v{�u�sO«y�A�_w�� � }A�n�~�v{[µ¶�n� ) ¨U�2{Â�n�jxA�v�H|~�¹xA�
|~}6wy�¦§�°²�R·%���j|±«y�6�9³[sO|²|~}A�d�~�¬|$�;µ p w|jÇbu9� � |~�n�j�±µ¶�j�n·Ês�{�sO|j|Ãs � ³��v�j�$�:�;w�{n|±�;µBuKw��¬°,+�¨
z_�¯°±s��F·¹�v{n|jw��n{A�vxÈw�{È|~}A�
�A�j�6�;µ��;µ�«y�v·Z·�sÈ��§6s;{�s�|j|Ãs � ³;�¦�¯°±w««½�£sOwy{Z{��_w�{6µ¶�n�j·�s�|jwy�n{

�A{6«y�v�~�²w|$}½s;�$s �v� �¦�Ä�H|~�¹|~}A� p w|jÇbun� � |~�n�^�»ä�å × �jw�{ � �_|~}��%s�««B�;µB|~}A�R�;|~}A�v� p w|jÇbun� � |~�n�j�"s;�j�
� �j�OsO|~�vx�w�{�xA�v���v{AxA�v{n|j« q ��µU|~}A� � �¬««X|~� p �È�j�4s�x©¨"É(�R°±w««]§�|~}A�v�j�¬µ¶�9�j��§is��~�Ä�A·¹�R|~}½sO|t|~}A�

-FJ åØë�Þ*à�ÿéûdÿ÷èéòðå ãfÞÇãäÜ�ïáì�ò�Eqì�èéì�û�öáï/.�ï*æ|àBê�É�ïçöáï*ì�û°åÛü10�à�ò�Ü�åçÝ32Oåçåóê_ï*ì�û�0�èéñfÜ�ïáåÛÿ2Ú-à�ÝßõÖÞ*ì¢íúÞáÝ�ãfÜ°åÛèéÝÜ�åÛÿéø¢èéì5û�åçÝOè÷ü�èéì�âyãfÜ�åqø�ÝßÞ���ï���è÷ÿ÷è÷ã�ökû�èéæ ãfÝ èG��à�ãßèéÞáì�æ�ë9Ü�èéñäÜdï*Ý|å0ø�Ý|åçæßåçìáãfåçû èéìdãfÜ�å�íúÞáÝßõÇà�ÿéïáæÝ�BåÛÿéÞçë�ý



ç9ä

s�|j|Ãs � ³;�v�R}½s;�Rs �v� �v�~�_|~�D�»ä�å × sO«y�9{A�¼°±w|~}bv
Ô¸�¹��µ²�;µF|~}A���j�v·¼sOwy{6w�{�� p w|jÇbun� � |~�n�j�¦¨»Éf�
°±w«®« � s�««:|~}A�¢v p w®|jÇMu9� � |~�9�j�H|~}Òs�|H|~}A�RsO|j|Ãs � ³��v�H³K{A�4°
��� �× z%� �� z�������z%� �ä s;{Ax�|~}��"�j�v·�sOw�{6wy{A�
p w|jÇbu9� � |~�n�°� �$� ¨
�2{ �9�jxA�v��|~�Z��w�·¹�6«w®µ q |~}A�RxA�v�2wu�s�|jwy�9{Q§Ò°²�t°±w««i{��¦�vx)|~}A�tµ¶�;«®«y�4°#w�{A�¹xA� õ {£w®|jwy�9{��¦û

4 x±� �× ê|� �� êA�_����ê|� �ä
�65¢x87Mû:9 4 ® ûO¯�x&ë<;
� × x87Mû:9 4 ® ûO¯�xD�=;
� �5 x87Mû:9"� � � ®üû ¯�x�ë�;
� �× x87Mû:9"� � � ®üû ¯�x �>;
ç;é�® î�¯�x ïððñ ððò

ë w®µxî�óxA{
��w®µxîÌxA{

r_����|~�(|~}A��°±s q |~}½s�| p w|jÇbu9� � |~�n�j�ks;�j� � �j�4s�|~�vx©§$°²��³K{A�4°º|~}½sO|D� � � x 4 ê ç;é£¨
�
wu9�v{�³K{A�4°#«��vxA�n�
��µ 4 §9|~}A�tsO|j|Ãs � ³��v�H³K{A�4°$�\|~}½s�|H|~}��"�n{6« q ���n�~�jw p «y�²u�sO«��A�v�Hµ¶�n�
� � � s;�j�
4 ê�ç�5�z 4 ê�ç × z��_����z 4 ê�ç ( {)× s;{AxÈ|~}½sO|F|~}A�±�A�Ä�¦�¯wy�\�j�4s;x6wy{A�R�:�9�jw|jwy�9{�îdw®þ)�%� ��x 4 ê�ç;õ�¨
�nwy{ � �_|~}A�Rs�|j|Ãs � ³;�v�±³K{A�4°
�H|~}A�_°±s q wy{[°
}6w � })��� �½°±s;� � }A�n�~�v{a«¿wb¨Á�n¨W³K{A�4°$�\|~}A�_u�s�«y�A�t�;µ
) ~§£w| � s�{ � �n·¹�A�6|~�_|~}A�Rs¾�A�2wy�9�2w?�A�j� p s p w«®w|jw��v��|~}½s�|²�4s � })��µ?|~}A�t�:�n�~�jw p «��#u�sO«��A�v�#��µA� �$�
°±s�� � }A�9�Ä�¦{�s;�$|~}��»s � |~�Òs�«Bu�sO«y�A�Rµ¶�n�°� � � s�{Ax��A�Ä�R|~}A�v�~�¾�A�j� p s p w«w®|jwy�v�$|~� � �n·¹�A�6|~�¾|~}A�
sÈ���n�j|~�v�2w��n�2wB�A�j� p s p w®«w|jw��v�²µ¶�n�±�4s � })��µB|~}��R���n�~�jw p «y�
u�s�«y�A�v�$���jw�{��»|~}��tµ¶�9�j·¾�6«´s × 5 û

?�«i� � � x 4 êBç ì  x sÈ�A�2w��n�2wB�A�j� p s p w®«w| q |~}Òs�|¨� � � x 4 êBç ì
( {)×@õ í 5 s¹�A�2wy�n�2wB�A�j� p s p w«w®| q |~}½sO|°� �$� x 4 ê�ç;õ

�±}A�RsÈ�A�2wy�n�2wi���j� p s p w«®w| q |~}½sO|^� � � x 4 ê�ç ì §£µ¶�9�²�4s � }�ûj§ � s�{ p � � �9·¹�A�£|~�¦x�s;�Hµ¶��««y�4°$�¦û
Ù�AFJ åÖï*Ý|å¦ïáæßæßà°õwèéì�â�ê[íúÞáÝ æOèéõÖø�ÿ÷èéñÛè÷ã�öóê@ãäÜ�ïðã êXíúÝßÞáõ ãfÜ�åwïðãßãäï*ñäòóåçÝ|æ�ø[Þðèéì*ã Þðí�ü�èéåÛë�ê�ãfÜ°åwï�ø�Ý èéÞ*Ý è�ø�Ý|Þ���¡ï��_è÷ÿ÷è÷ã�ö Þðí�åçïáñfÜ�øBÞáæOè÷ã|èéÞ*ì`�BåÛèéì�â¢Ýßåçïáû��áö!ãäÜ�åÇà�æ|åçÝ0èéæqãfÜ�å æßïáõ¦åóýCB�Þ*ì�æ èéû�åçÝßïðãßèéÞáì5Þðí�ÞðãfÜ�åçÝqø�ÝßÞ���ï���è÷ÿ÷è÷ã�öû�èéæOãäÝOèG��à_ãßèéÞáì�æ�èéæ9æOãäÝßïðèéâ*ÜáãßíîÞ*Ý ë�ïáÝßû ï*ì�û¢èéæ)ÿéåÛíKã)ï*æ)ïáìdåED�åçÝ|ñÛèéæßå�ãfÞÇãäÜ�å0Ý|åçï*û�åçÝÛý
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! � s;�~�È�nûoû
j}�65
�2{ |~}6wy� � s;�~��§F9 � �5 9-xG9Ä�65H9�Ô��%s�{AxI9Ä� �× 9�xG9Ä� × 9Áâ��n¨
¡��j�9·ò|~}6w��
°²� � s;{ � �n{ � «y�AxA�
|~}Òs�|#|~}A�%sÈ�A�2wy�9�2wB�A�j� p s p w«®w| q |~}½s�|¨� � � x 4 êBç ì w�� )KJ L Ù J å ×�«Ä��Ô )  J L A J {)×v¨

! � s;�~�té�ûoû
j}� ×
�2{ |~}6wy� � s;�~��§F9 �M�5 9-xG9Ä�65H9Áâ��%s;{AxI9Ä�N�× 9-xG9Ä� × 92Ô��n¨
¡��j�9·ò|~}6w��
°²� � s;{ � �n{ � «y�AxA�
|~}Òs�|#|~}A�%sÈ�A�2wy�9�2wB�A�j� p s p w«®w| q |~}½s�|¨� � � x 4 êBç ì w�� )KJ L Ù J {)×�«Ä��Ô )  J L A J å ×v¨

¥
�jwy{A�È|~}A�%s p �4u9�_µ¶�n�j·%�6«´s;�¦§£°²�R�9�¬|¦û

?�«i� � � x 4 êBç ì  x ïððððñ ððððò
O�P Q Ù P R Ù�S ×�{ O�T�P Q A P U ÙJ L A J O P Q Ù P R Ù S ×�{ O�T P Q A P U Ù å J L Ù J O P Q Ù P U Ù S ×�{ OHT P Q A P R Ù wµoûvj|�65

O�P Q Ù P U Ù�S ×�{ O�T�P Q A P R ÙJ L A J O P Q Ù P R Ù S ×�{ O�T P Q A P U Ù å J L Ù J O P Q Ù P U Ù S ×�{ OHT P Q A P R Ù wµoûvj|� ×
x ïððððñ ððððò

O �J L A J O � å J L Ù J S ×�{ OHT � w®µ�ûvj �65
S ×�{ O�T �J L A J O � å J L Ù J S ×�{ OHT � w®µ�ûvj � ×

��w�{ � �t|~}��tu�s�«y�A�v�#µ¶�9�
? «i� � � x 4 ê�ç ì \xA�v���v{Ax �n{V9Ä�65H9Òs�{AxW9 � × 9 §Ò|~}A�%s � |~�½sO«i���j� p Ç
s p w®«w®| q x6wy�j|~�2w p �6|jwy�9{�|~}Òs�|%s;{msO|j|Ãs � ³��v�_°±w«®« p �¼s p «y�%|~�)wy{6µ¶�v� � s;{�{A�;| p � � sO« � �6«´s�|~�vx�s
�A�2wy�9�2wk«M�ÃÌ � �v�6|dw�{�|~}A���~�:� � w´s�« � s��~�v�R�;µ ) xòë�z ) x ×� §Us;{Ax ) x �Ë~¨)�
�4°²�¬u9�v��§i�A�jwy{A�
) §i°²� � s;{��v�j|jwy·¼sO|~�¹|~}A�¹u�sO«����¦�dµ¶�9�X9 �65>9Bs�{�xY9 � × 9Bs;{Ax��A�Ä�¹|~}A�v�~�¹u�s�«y�A�v�t|~���v�j|jwy·¼sO|~�
? «i� �$� x 4 ê�ç ì ~¨_��w�{ � ��§Ý� � � x 4 ê�ç;én«¿µ¶�9�
�~�n·¹�w{�~§Ò°²�¾³K{A�4°�|~}½sO| 4 ®üû ¯qx�� � � ® ûO¯Bµ¶�n�
}ÜÔ��_u�sO«��A�v�
��µ�û¦« û^óxA{�Hs;{Ax 4 ®üû ¯�x,"�� � � ® ûO¯Qµ¶�n�R�
u�s�«y�A�R�;µAû¦« û�xA{�~¨BÉf�t³K{A�4°¸|~}½sO|
� � � ® ûO¯Ò°±w«®« p �#�~�¬|W|~����°±w|~}Z���j� p s p w«®w| q*) s;{AxÈ|~�%ë_°#w®|~}¹�A�j� p s p w«®w| q ��Ô ) ¨i�±}A�v�j�¬µ¶�9�j��§
°²� � s�{[�ÃÌ��:� � |H|~}½sO|±�;µ?|~}A�d} Ô��_�:�9�jw|jwy�9{A�Fµ¶�n�F°$}£w � } 4 ® ûO¯�xè� � � ® ûO¯b§ ) «|} Ôf��U°#w®«« p �
w�{·� × s;{Ax «Ä�¨Ô ) ±«|} Ô&���°±w«®« p �¾w�{h�65�¨¾�±}��»�j�v·�s�wy{6wy{A���:�n�jw®|jwy�n{©§-{?§:°#w®«« p �%wy{��65



è£ë

�65 � ×) ?N5 9 �65�9 ? × 9Ä� × 9
ë ë �4ë9énç � �
×× 5Z5 5�[ 5�5 + �× 5 � µ �Oë��4é�¨KI�ä + 5\[ µ �× 5 � µ �n�n¨ªé9é
×× 5

5�[ ×±× 5 �× 5 � µ �nénë�¨ªä ¾ [ + ��¾× 5 � µ �4ë9ç6¨ é
×¶ 5�[ � µ + ¶× 5 � µ ä��4ä�¨ªå � [ +�+ ×× 5 � µ énë9�6¨ è�× 5 5�[ µ �;¾��× 5 � µ I£�4å�¨Áè � [ ���%�× 5 � µ çnëXIK¨ å�¶ 5�[ ¼�¼�¼�¼× 5 � µ å��vèÒ¨ªé × [ ¶ 5Z5

× 5 � µ èKë9�6¨ ä
×� ×× 5 � µ ���4é ×× 5 � µ ���Oé

¡©w��n�A�j�%ç6¨ª��ûF�U�j� p s p w®«w|jw��v�#µ¶�9�w}Fx �4ë9é;è
°±w|~}Â���j� p s p w«®w| q]) s;{Ax�wy{D� × °#w®|~})�A�j� p s p w®«w®| q ��Ô ) ¨ � �n· p w�{6wy{A�È|~}A�v�~��§£°²�t�9�¬| � s;{
�v�j|jw�·�sO|~�^9Ä�65H9[x ) âT«Ä�RÔ ) ±«|} Ô���²s;{AxV9Ä� × 9Xx\«Ä�^Ô ) =â ) «|}àÔ���~¨
�2{ õ �n�A�j��ç6¨ �6§Q°²�¹�~}��4° �~�n·¹�»� s�·¹�6«y�%u�sO«y�A�v�tµ¶�9��?�«i� � � x 4 ê�ç ì ±z_9 �65<9 §¯s�{�xY9 � × 9

µ¶�9�
sÈ·Z�v·¹�n� q °±w|~}m�4ëné�è � ��««y�"«¿wy{�|~}A� õ �9���j�n§6?\õ5x`? «i��� ��x 4 êBç ì Wµ¶�9�
s�{ q ûvj|�.õ�~¨
�±}A�_u�sO«y�A�v�²µ¶�n�a?N5�z_9 �65�9éz�? × §½s;{Axb9Ä� × 9n°²�¦�j� � �n·¹�A�6|~�vx����jw�{��%|~}A�_µ¶�n�j·%�£«¿s;�H°$}£w � }�°²�v�j�
xA�v�2w®un�vx-s p �4u9�¹|~���v�j|jwy·¼sO|~�c9Ä�65H9Bs;{Axd9 � × 9 ¨)��{Î|~}A� � s;�~�¹��µ ) x ×× 5Z5 §¯|~}A�v�j��wy�»s��n�He
� }½s;{ � �t|~}½sO|
|~}A�%�:�9��w®|jwy�9{ p �¬wy{A���j�4s�x wy�±wy{X� × s�{�x�°²� � s;{ �¬Ì��:� � |
|~}½sO|f9Ä� × 9�g �9��� éné6¨
É&}6w«y�t|~}A�v�j�Rwy�$s � }½s�{ � �_|~}Òs�|
|~}A�R�A�Ä�¦��w��
�j�4s�x£w�{A�¹�n{A�R�;µB|~}A�%s;�A�A�j�vÌ6wy·�s�|~�¬« q �4ëA�4é6¨ I;ä
���n�jw|jw��n{A�#w�{|�65�§Òw|$wy�
u9�v� q �A{6«w�³;��« q ¨R�K�A§Ò°
}6w®«y�%�Ä�¦�¬wy{A�Ìv±�;µW|~}���vAâ�� p w|jÇbun� � |~�n�j�_xA�6�v�
{A�;|#sO««��4°-|~}A�"sO|j|Ãs � ³��v�U|~�%�j�£«��_�n�6|²s�{ q ��µ:|~}A�_���n�jw|jw��n{A�F�v{n|jw��j�¬« q «¿µ¶�n�Hë0� ) �ü�Ë~§�w®µ )
w��
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s�|Ãs p «y�»�jwyöv��¨»�${�|~}A�»�n{A�È}½s;{Ax©§�|~}A�Zs;·¹�9��{9|R�;µF��þQ�n�2|d{��¦�vxA�vx�|~�)�j�Os;x�s � �¬««Xµ¶�j�n· s
|Ãs p «��¹wy�R�A�j�n���n�2|jwy�9{½sO«X|~� |~}A����w�öv�È��µH|~}A�¹|Ãs p «y�n«¿|~}A� � «®wy�v{n|%·%�A��| � �j�4sO|~�[s�{�x��v{ � � q �£|
p w|jÇbu9� � |~�n�j�H��µQ«y�¦{���|~}Q}Ús;{Ax¹|~}A�
�~�v�2u9�v�j�H·¾�A�j|HxA� � � q �£|H|~}A� p w®|jÇMu9� � |~�9�j�²s;{Ax��ÃÌ � «��A��w®un��Ç
�9�\|~�9�n�¬|~}A�v� ) } ·¹�¦�Ä�Ãs��n�v�*~¨i�2{ks;xAx6w|jw��n{©§Òs;�H°±w«®« p �txA�v� � �2w p �vx[«´s�|~�v��§��A�~�v�j�²·¾�A�j|#°±s�w|
�A{n|jw®«FsÈ|Ãs p «��¾}½s�� p �¦�v{ õ ««��vx p ��µ¶�n�j�R�j�4s;x6w�{��¹|~}A�%·¹�v�~�Ãs;�9�v��w�{ |~}½sO|$|Ãs p «y��¨#�±}A�v�j�¬µ¶�9�j��§
s��"}�wy{ � �j�Os;�~�v�¦§©|~}A�È|jwy·Z� p �¬|=°²�v�v{�°
}A�v{fs)·¹�¦�Ä�Ãs��n�»s;�j�2wu9�v�»sO|t|~}A��·¹�v�~�Ãs;�9�È�~�v�2uKw � �
s�{�x[°$}��¦{)w| � s�{ p �t�j�4s;x[µ¶�j�n·÷|~}A�t�~�v�2uKw � �"w�{ � �j�4s;�~�v�¦¨H�_{¼|~}A�R�;|~}A�v�²}½s;{Ax©§:s;�H°±w«®« p �
xA�v� � �2w p �vx «¿sO|~�v��§:s��¢}Íw�{ � �j�4s;�~�v�¦§�|~}A�»s;·¹�9��{9|
��µU�A�2wu�s � q wy{ � �j�4s��Ä�¦�#µ¶�n�±�A�~�v�j�#°$}A�[s;�j�
�j�4s�x6wy{A�¹·¹�v�~�Ãs;�9�v�¦¨
�${ � �$s_|Ãs p «y�$}½s;� p �v�v{ õ ««��vx©§9�A�~�v�j�H·�s q �j�Os;x¹·¹�¦�Ä�Ãs��n�v�Xµ¶�j�n· |~}½s�|F|Ãs p «y�n¨i�2{[�n�jxA�v�

|~���v{½s p «y�»·¹�v�~�Ãs;�9�¾�j�4s�x6wy{A�A§Bs¼x6wy�9�v�j|t�;µ\|~}��%|Ãs p «y�nÀÁ� � �9{n|~�v{n|~�twy� � �j�4sO|~�vx�s�{Ax��Ä�¦{n|t|~�
s�««��;µ:|~}A�$·¹� p w«�� � �n·¹�A�6|~�v�j�¦¨U�#}A�
x6w��n�v�j|F��µ?s_|Ãs p «��#wy����«i¿35Ë±z%��«i¿ × ±z�������z%��«i¿ ( {)× i°$}A�v�j�¿35[z%¿ × z��_����z%¿ ( {)× s;�j�±|~}��$«´s p �¬«y��sO|j|Ãs � }A�vx¹|~�R|~}��$·¹�v�~�Ãs;�9�v�Uwy{��Os � }��:�n�jw®|jwy�n{Z�;µ:|~}A�
|Ãs p «y�
s�{�xD�¼w��_sÈ}½s;�~}[µ¶�A{ � |jwy�n{a« õ �n�A�j�%ç6¨ I¾�~}��4°$�H|~}��t|Ãs p «��tx6wy�n�¦��|~�²µ¶�n�H|~}A�RèÈ|Ãs p «��v�#�~}A�4°
{
w�{ õ �n�A�j�%ç6¨ å2~¨
��w�{ � �[�¬un�¦� q �A�~�v�t°#w®««²{A�v�vxm|~���~�v�¹|~}A�¼x6w��n�v�j|%µ¶�n�R�¬u9�v� q |Ãs p «y��§¯|Ãs p «��¼x6w��n�v�j|~�»s;�j�
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x6wy�n�¦��|$ë x6wy�9�v�j|¾� x6w��n�v�j|$é x£w��n�v�j|$ç
��«i¿35� ��«i¿ ¶  ��«i¿ × 5� ��«i¿ × ¶ ��«i¿ ×  ��«i¿ ¼  ��«i¿ ×±×  ��«i¿ ×Ë¼ ��«i¿ �  ��«i¿ ½  ��«i¿ ×;�  ��«i¿ × ½ ��«i¿ �  ��«i¿ ¾  ��«i¿ ×F�  ��«i¿ ×Ë¾ ��«i¿ µ  ��«i¿ +  ��«i¿ × µ  ��«i¿ × + 

¡?wy�9���j�%ç�¨KIKûFz¢�K�vÑK�A�v{ � �R�;µX�Ws p «y�Rr
w��n�v�j|~�
p �j�Ks�x � s;�j|F|~�»·¹� p w«�� � �9·¹�A�6|~�v�j�¦¨��_{ � �_sR|Ãs p «y�±wy� õ ««��vx�s;{Ax�w|~�²x6wy�n�¦��| � �n·¹�A�6|~�vx©§£|~}A�
x6wy�9�v�j|_wy�t�~�v{9|_|~� s�««W�;µW|~}�� p s;�~�È�j|ÃsO|jw��n{A�!«M�A�jwy{A�ÂsZ·%�6«|jw � s;�j|R�A�j�;|~� � ��«Bµ¶�n�
|~}A�È�j|Ãs�|jw �
{A�¬|=°²�n�j³@~¨�¥
�:�9{��j� � �¬w��6|¦§i�4s � } p s;�~�È�j|ÃsO|jw��n{ p �j�Ks�x � s;�j|~�
|~}A�¹x6wy�9�v�j|R�4un�v�_w®|~�_°#w��j�¬«y�¦�Ä�
«®wy{A³½¨ �K�n·Z�¹�;µH|~}A�¹·¹� p w«y� � �n·¹�A�6|~�v�j�t°#w®««\{���|%�j� � �¬w®un�È|~}A� p �j�Ks�x � s;�j| «¿µ¶�9�d�¬ÌÒs;·¹�6«���§
|~}A�n�~�È|~}½s�|%s;�j�¹x6wy� � �9{A{�� � |~�vx�µ¶�j�n·Í|~}A�¹{A�¬|=°²�n�j³@~¨��#}A�v�j��µ¶�n�j��§©|~}A� p s��Ä�Z��|Ãs�|jwy�9{��_°±w«®«
s�«y�~��·�sOw�{n|ÃsOw�{�s¹«y� � s�« � �n� q �;µW|~}A�¾x6wy�9�v�j|ts�{�xk�j�v�~�v{Ax�w|ts��_{A� � �v�~�Ãs;� q |~�[�v{A�~�A�j�¾|~}½sO|
�¬u9�v� q ·¹� p w®«y� � �n·¹�A�6|~�v�B�j� � �¬w®un�¦�i|~}A�Hx6wy�9�v�j|y«M�Ä�¦�5® zt¤²�nç£§ªrt¡X�����ó¯nµ¶�9�B·¹�n�j�Uw�{6µ¶�n�j·�s�|jwy�n{
�9{ ·%�£«®|jw � s��j|jwy{A�Èwy{Â·¹� p w®«y�R{A�¬|]°²�9�j³K�*~¨

PRQElRQOS Ø��A�
Ù�a�W`ÚÜÛ�ZÝb�Þ �ut ��vxw��
�Fs � }��A�~�v�F°#w®««?}½svu9�Rsd«w��j|#��µB·¹�v�~�Ãs;�9��«¿s p ��«y�Hwy{[°
}6w � }[w|²wy�Hw�{n|~�v�j�v�j|~�vx©§)«i¿ �5 z�¿ � × z����_��z%¿ �y ~¨
�±}6wy��«w���|Zwy{ � «y�AxA�v��|~}A� «´s p �¬«��¹µ¶�n�¹�j�¦�£« q ·¹�v�~�Ãs;�9�v�È|~}½sO|�|~}A���A�~�v�Èw����ÃÌ���� � |jwy{A�mµ¶�j�n·
�9{��9�;w�{�� � �n{nu9�v�j�ÃsO|jw��n{A�_s���°²��««Ws;�²|~}A�¾�A�~�v��ÀÁ�$�A� p «®w � «´s p �¬«]¨\É�}A�v{�|~}A�¾�A�~�v�±�j� � �¬w®un�v�"s
x6wy�9�v�j|¦§�w®|_°#w®««X«y�6�9³)µ¶�n�`��«i¿ �5 ±z%��«i¿ � × ±z�������z%��«i¿ �y �wy{�|~}A�¾«®wy�j|���«i¿35�±z%��«i¿ × ±z����_��z%��«i¿ ( {)× ~¨d�]µ
|~}A�¹�A�~�v� õ {Ax��R�~�n·Z��û$s;{Ax î µ¶�n�
°$}6w � } ��«i¿ �ì dx ��«i¿Äõ[#|~}A�v{�w®|t°#w®««F�j�Os;x�|~}A��·¹�v�~�Ãs;�9�
µ¶�j�9· � �¬««"î[�;µB|~}A�t|Ãs p «y��¨
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¥
�~�v�j� � s;{[�j�4s�x)·¹�¦�Ä�Ãs��n�v�Uµ¶�j�9·Å|~}A�t·¹�v�~�Ãs;�n�$�~�v�2uKw � �_wy{��n{A�_�;µ?|=°²�È°±s q �¦¨¯�]µw¿ �ì wy�±s
�A�2wu�s�|~�È«´s p �¬«Ws�{�x�|~}A�»���~�v�$|~�j���j|~�_|~}A�È·Z�v�~� s��n�%�~�v{Ax��¦�!«M�n�
|~}A�»·¹�v�~�Ãs;�n�R�~�v{AxA�v�_xA�6�v�
{A�;|%³K{A�4°æ|~}A�¹w�x��¦{n|jw| q ��µH|~}����j� � wy�6wy�¦{n|*~§¯|~}��¦{�w®| � s�{��Ä�¦{�xfs)�j�¦ÑK�A�v�j|d|~�k�n{A�¹�;µ²|~}A�
�~�v�2u9�v�j� � �9{n|ÃsOw�{£w�{A�d|~}A�
�½s�wy�¦«iá�ziî@i°$}A�v�j�¨áÈw��F|~}��${K�A· p �v�H�;µ�|~}A�#|Ãs p «��#|~� p �±�j�4s;x[s�{�xîÈwy�F|~}A�_{£��· p �¦����µ?|~}A� � �¬«®«:°±w|~}6wy{�|~}½sO|H|Ãs p «��
°$}£w � } � �9{n|ÃsOw�{A�F|~}��t·Z�v�~� s��n�"«M�jwy{ � �
|~}A�
�A�~�v�²wy�±{���|_s�|j|~�v·¹�6|jwy{A�¹|~�¹}6w�x��t°$}6w � } � �¬«®«?w|±wy�±�j�4s;x6w�{��Ò§�|~}A�v�j�twy�±{���{A�v�¦x¼|~���v{ � � q �£|
�¬w®|~}A�v��|~}A�R�j�vÑK�A�v�j|±�n�H|~}A�R�j�v�~�:�9{��~�
w�{¼|~}6w�� � s��Ä�Ë~¨B�=µB|~}��t«¿s p ��«:|~� p �t�j�4s;x�wy�²�A� p «®w � �n�
w®µ�|~}A���A�~�v�txA�6�v�t{A�;|R|~�j�A�j|d|~}A��·¹�¦�Ä�Ãs��n�È�~�v{AxA�v��§©|~}A�v{�w|%·%�A��|%�A�~�È|~}A� p «wy{AxA�vxm�j�4s;x
�9�:�v�~s�|jwy�n{�µ¶�j�9·º�~� � |jwy�9{mç6¨ª��¨Z�±}A�¹·¹� p w®«y� � �9·¹�A�6|~�v�t°#w®«« � �j�OsO|~��vwâü� p w|jÇbun� � |~�n�j�R�;µ
«��v{A�;|~}n}âs;{Ax��Ä�¦{�x��4s � } p w|jÇbun� � |~�n��§:s�«y�n{A�%°#w®|~})|~}A�t{K�A· p �v�
��µ?|~}A�"|Ãs p «y�_|~�¹�j�4s�x©§£|~�
s¹x6wþ©�v�j�v{n|$·¹�v�~�Ãs;�9�t�~�v�2un�¦��¨#�nwy{ � �R·¹� p w®«y� � �9·¹�A�£|~�¦�j� � s�{){A�;|$�j�4s�x)µ¶�j�n·÷|Ãs p «��v�±��{9|jw«
s�µ´|~�v�H|~}�� q s;�j� õ ««��vxa«¿wb¨Á�n¨\s�µ´|~�v�H|~}��_«¿s;�j|H°$�2w|~�t�n���v�~sO|jw��n{[}½s;� � �9·¹�6«y�¬|~�vx�~§£|~}A�t�j�vÑ£���¦��|
·¹�¦�Ä�Ãs��n�v�±xA��{���|
{A�v�¦x |~� p � p �A{�x6«��vx�s;{Ax)|~}A�R|~�;|Ãs�«« q �9�jx��¦�j�vx�·%�£«®|jw � s��j|_�A�j�;|~� � ��«Qwy�
{A�;|${A�v�vxA�vx©¨
�${ � �R|~}A�È�A�~�v�_}½s;�"�j�4s;x w�{�|~}A�È·¹�v�~�Ãs;�9��§Òw|t·%�A�j| � }A� � ³)|~}½s�|_|~}A�È·¹�v�~�Ãs;�9�tw|R}½s;�

�j� � �¬wu9�vx(}½s��"|~}A� � �9�j�j� � |R«´s p �¬«]¨¼¤H�¬µ¶�9�j���j�4s;x6wy{A��wy{�|~}���·Z�v�~� s��n��§Q|~}A�����~�v�t°±s��d�9{6« q
s p «��¼|~���~�v�)��«i¿ÄõË%s;{Ax(w®|¹·�s qfp �[|~}Òs�|~��«i¿3�ì Qx ��«i¿Äõ[ p �6| ¿3�ì óxk¿Äõ�¨Î�]µ
|~}A�[«´s p �¬«��ÈxA�

·�s�| � }©§©|~}A�v{�|~}A���A�~�v�
°±w««�sO|j|~�v·Z�£|R|~}A�¹xA� � � q �£|R|~}A�¹·¹�¦�Ä�Ãs��n�%���jw�{��[|~}A��³;� q |~}½sO|twy�
s����A�j�9���2w¿sO|~�²µ¶�n�X|~}��$·¹�v�~�Ãs;�9��¨U�nwy{ � �±�A�Ä�¦�j� � }A�6�9�Ä�²�A�2wu�s�|~�#«¿s p ��«y�Uw�{�xA�v���v{AxA�v{n|j« q §�|~}A�v�j�
w��Ès��Ä·¼sO«« � }½s�{ � �¹|~}Òs�|R|~}���·Z�v�~� s��n�%°±s;�R{A�;|twy{9|~�v{Ax��¦xÎµ¶�n�_|~}A���A�~�v�RxA�v�~�£w®|~��}½s�u£wy{A�
|~}A� � �9�j�j� � |F«¿s p �¬«b¨i�=µQ|~}6wy�Hwy�U|~}A� � s;�~��§;|~}A�v{�|~}��$�A�Ä�¦�U°#w®««�xA�¬|~� � |F|~}6w��F°
}A�v{�sO|j|~�¦·¹�6|jwy{A�
|~��xA� � � q �£|±|~}A�R·¹�v�~�Ãs;�n�ds;{Ax)°±w«®«Bx£w�� � s;�jx[|~}A�d·Z�v�~� s��n�
°±w|~}A�9�£|$xA�¬«w®un�¦�2wy{A�¹w|¦¨
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