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|~�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°$}£w®«y�%|~}��Zx�� � � q �6|jwy�9{¬«M�A�2w®u�sO|~��­
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³K{A�4°
{
�9{£« q |~�Xc9¨ z÷���~�v��§�{i§i°#w��Ä}6w�{���|~���~�v{Ax(sÂ·¹�v�~�Ãs;�n�n§�}�§i|~�}cn§ � �9·¹�A�6|~�v��psz°«|}^­ds�{�x
�~�v{AxA��|~�¹|~}A�R�j�v�~�6«­|±|~�~c9¨\¥$�:�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 «��
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�~� � }�� � }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��§
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�A�~�vx pnq |~}��Â·¹�v�~�Ãs;�9���Ä�¦�2uKw � ��|~���Ä�¦{�xf|~}��Â�j�v�~�:�9{��~�a«¿°
}6w � }�s�«y�~���n�6�v�%|~}A�j�n�A�n}T|~}A�
� �=ý_Ç]{A�¬|=°²�n�j³@­~¨ ��w�{ � � p ��|~}�|~}����j�¦ÑK�A�v�j| s�{Ax�|~}A���j�v�~���n{A�~� �n��|~}A�j�n�A�n}�|~}A��� �]ý"Ç
{A�¬|=°²�n�j³½§£|~}A� � �9�j|H�;µ?�j��|~�2wy�¬uKw�{A��sd·Z�v�~� s��n��§K�A�jwy{A�d|~}6w��\|~� � }A{6wyÑK�A��§�°²�9�6«yx p �±|]°±w � �_|~}A�
� �9�j|#��µX�Ä�¦{�x6w�{��[s»·¹�v�~�Ãs;�n�n¨
�#}A� p s��jw � ���j� p «y�v·Ú°#w®|~}�|~}��Zs p �¦u9�R|~� � }A{6wyÑ£���»wy�
|~}½sO|"|~}��»�A�Ä�¦�_·¾�A�j|_w�{£µ¶�9�j· |~}A�

·¹�¦�Ä�Ãs��n���~�v�2uKw � �[�;µ±|~}���«¿s p ��«Hwy{Î°$}6w � }(w­|%wy�%wy{n|~�¦�j�v�j|~�vx©¨(�nwy{ � �����j�4uKw�x6wy{A��|~}6wy�¾«¿s p �¬«
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|~�¹|~}A�%·¹�v�~�Ãs;�n�"�Ä�¦�2uKw � �%·�s q �j�¬u9�4sO«?|~}A�%���~�v��À �#w�x��¦{n|jw­| q §½|~}A�R�A�~�v�#·%�A�j|_�A�~�"|~}A�%� �]ý"Ç
{A�¬|=°²�n�j³�|~��}6wyxA��w­|~�¾«�� � sO|jw��n{©¨¼�2{f�n�jxA�v�R|~��svun��wyx�|~}��[{A�v�vxmµ¶�n�t|~}A�[���~�v�R|~��}6wyxA��w­|~�
«�� � sO|jw��n{©§Ò|~}��»�A�Ä�¦�
·%���j| p �Ès p «y�R|~�)}6wyxA�Rw­|~�_w�x��¦{n|jw­| q ¨"�±}6wy� � s�{ p �Zs �v� �n·¹�6«­w��~}��¦x pnq
�A�jwy{A��s��A�j�;|~� � ��«H°
}6w � }�sO«­«��4°
�%|~}����A�~�v�d|~���j��|~�2wy�¬u9� ·¹�¦�Ä�Ãs��n�v�R�;µ±wy{9|~�v�j�v�j|Èµ¶�j�9·!|~}A�
·¹�¦�Ä�Ãs��n�_�~�v�2uKw � �t°#w®|~}A�n�6|
�j��un�4s�«­w�{��¹°$}6w � } ·¹�¦�Ä�Ãs��n�v�Fw®|#w��
�j�¬|~�2w��¬uKwy{A�Ò¨
�2{¾|~}6w��¯�~� � |jw��n{©§O°²�F°±w­«­«�x��¦� � �2w p �²s$���j��|~� � �;«9µ¶�n�Xs
�j�v�6«®w � s�|~�vx¾�~}½s;�j�¦x¾·¹�¦·¹�n� q °$}6w � }

°±w­«®«Qs�«­«y�4°hs � �9·¹�A�£|~�¦�k«¿°
}A�¬|~}A�v�F·Z� p w­«��
�n�W{A�;|*­i|~�%�:�v�2µ¶�9�j·Ås p «­w�{�xA�vx��j�Os;x��n���v�~sO|jw��n{
«M�9{��Hw�{È°
}6w � }�s�{¹s�|j|Ãs � ³;�v�Bwy�W�A{Òs p «y�²|~�tx���|~�v�j·Èwy{A�²°
}6w � }¹���n�jw­|jw��n{Rwy{¹·Z�v·¹�n� q w�� p ��wy{A�
�j�4s�x�­~¨B��{¹|~}A�#{A�ÃÌ£|��Ä� � |jwy�9{Q§;°²�±°#w®«­«½�~}��4°�}A�4°hst·¹�6x6w õ �vxÈu9�v�j�jwy�9{¹�;µ�|~}6wy�F·¹�¦·¹�n� q � s;{
p �È�A�~�vx�|~� � �j�4sO|~�%|~}A�È·¹�v�~�Ãs;�9�R�Ä�¦�2uKw � �n¨¾¥
{6«­w�³;�»���j��uKwy�9���t�A�j��|~� � �;«��v§:�9���j�_w��_�¬Æ � wy�v{n|
w�{)w­|~�$�A�Ä�t��µ p �;|~} p s;{Ax6°#w�x£|~}ks;{Ax � �n·¹�A�6|ÃsO|jw��n{©¨
z-·Z�v·¹�n� q �~�v�2uKw � ��«¿|~}A�#�j�v�6«®w � s�|~�vxÈ�~}½s;�j�vx»·¹�v·¹�9� q ­ � �n{A�jwy�j|~�¯��µ�s_�Ä��|U��µ\Ó�·¹�¦·¹�n� q

�~�v�2u9�v�j�²�4s � }��;µ�°
}6w � }[}½s;�Hs�{[s;�j�~s q ��µ�} � �¬«®«y�F«´s p �¬«��vx�ÐÒ® ë�¯ßz%ÐÒ® �á¯äz�������z�ÐÒ® }ÕÔÎ�*¯b¨iz_�
w�{�|~}A�[�A�j�¬uKwy�9�A�¾�~� � |jw��n{©§©°²�¹°±w­«®«±s;�~�~��·Z�È|~}½sO|»s;{msO|j|Ãs � ³��v�%·�s q�p �[s p «��¹|~� � �9�j�j�A�£|
�~�n·Z��§ p �6|
{A�;|$s�«­«b§A�;µ?|~}A�R�Ä�¦�2un�v�j�¦¨H¡��9�H|~}£w��#�~� � |jwy�n{©§£°²�_°±w­«®«Bs;�~�~�A·¹�
|~}½sO|"s;{�s�|j|Ãs � ³;�v�
w��_s p «��_|~� � �n�j�j�A�6|ts�|±·¹�n�j|wv��ÖÓ���µB|~}��R�~�v�2u9�v�j�¦¨
PRQO×TQ;U Ø��A�
Ù�a�W`ÚÜÛ�ZÝb�Þ ß �AÞàbwZ$[
�±}A��|~� � }A{6wyÑK�A�Îµ¶�9�)�j�Os;x6wy{A�Tµ¶�j�n· ·¹�v·Z�n� q wy� �jw�·Èw­«¿s;�)w�{¸{½sO|~�A�j��|~���Ä� � �j�¬|��~}½s;�2w�{A�
«M�~�v�E® �nwy·¼�né°¯|­~¨m��{�sE«iá�z�Ó9­¾�~� � �j��|¹�~}½s;�2wy{A��� � }A�v·Z��§�s��A�~�v�È�9�v{A�v�~sO|~�v�0Ó��~}½s;�j�¦�¹�;µ"s
x½sO|ÃsÈu�s�«y�A�»s;{Ax x6wy�j|~�2w p �6|~�v�t�9{A�d�~}½s;�j�t|~���4s � }Â�;µoÓ��Ä�¦�2un�v�j�¦¨#�±}A�¾� q �j|~�v·÷wy�$xA�v�jwy�n{A�vx
�~�È|~}½sO|$s�{ q á)�~}½s;�j�v� � s�{ p �t�A�Ä�¦x¼|~�¹�j�¦�n�v{A�v�~s�|~�_|~}��t�9�2wy��wy{½sO«Qu�s�«y�A�_°$}£w®«y�_µ¶�¬°²�¦��|~}½s;{áT�~}½s;�j�v�Z�j�¬un�OsO«y��{A��«M�n�»un�v� q «­w­|j|j«���­¾wy{6µ¶�9�j·�sO|jw��n{�s p �n�6|»|~}��Â�n�2w��;wy{½s�«�u�s�«y�A��¨-�±}K�A�¦§
�~� � �j��|²�Ä}½s��2wy{A�¾� � }A�v·¹�v�²s�«­«y�4°h�A�~�v�j�F|~�¾�j|~�9�j� p s � ³K�A���H��µ?�A�2w­u�s�|~�_wy{6µ¶�n�j·�s�|jwy�9{ª«¿|~�È}A�¬«y�
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�A�j�¬u9�v{n|ds �v� w�xA�v{n|ÃsO«©«y�n�~�*­¯°$}£w®«y�t·Èw�{6wy·Èw�ö¬wy{A�¹|~}A�R�2wy�~³��;µX�j�¬u9�4sO«®wy{A�È|~}½sO|²w�{£µ¶�9�j·�sO|jw��n{[|~�
��|~}��¦�j�v¨
�2{��n�A�[� � }A�v·¹��µ¶�n�[s p «®wy{AxA�vxh�j�4s;x��9�:�v�~s�|jwy�n{©§�|~}A�v�j��s��j�1Ó¸�~�v�2u9�v�j�[°
}6w � }�}A�;«yx

� �9�6wy�v�_��µF|~}A�È·¹�¦·¹�n� q ¨tzæ�A�~�v�
°±wy�~}6wy{A��|~�)�j�Os;x�|~}A�¾u�s�«y�A�È��µF�n{A�»�;µU|~}A� � �¬«­«��
wy{�|~}A�
·¹�¦·¹�n� q � �9{A��|~�j� � |~�²s%�~�¬|²�;µ�v$â(�$µ¶�n�j·%�£«¿s;�¦§�ã × z�ã � z_������z�ã¹ä�å × §�s;{Ax[�~�v{AxA���Os � }¹µ¶�n�j·%�£«¿s
|~��x6w­þ©�v�j�v{n|»�~�v�2u9�v��¨��Fs � }f�~�v�2un�¦�¾�¬u�s�«y�½sO|~�¦�d|~}A��µ¶�n�j·%�6«´s |~}½sO|%w­|»�j� � �¬w®un�¦�¹s;{Axm�~�v{Ax��
|~}A�¹�j�v�~���n{A�~� p s � ³ |~�[|~}��Z���~�v��¨È�±}A�È�A�~�v�_|~}A�v{ � �n· p wy{A�v�_|~}A�¹�j�v�~�:�9{A�Ä�¦�_µ¶�j�n·ºs�«­«W�;µ
|~}A�[�~�v�2un�¦�j�¾|~��xA�¬|~�v�j·»wy{A�¼|~}A��u�sO«��A�¼��µ²|~}�� � ��«­«F|~}½sO|%w­|%°±wy�~}A�vxÎ|~���j�Os;x©¨kì��A��|Zs;�Rwy{
|~}A�[�~� � �j�¬|»�~}Òs��2wy{A� � � }A�v·¹�v�¦§Fs;{fsO|j|Ãs � ³��v�R°
}6w � }Îw��Ès p «y�¹|~��� p |Ãs�wy{fsO|»·¹�n�j|�vR�;µ²|~}A�
µ¶�9�j·¾�6«´s��*�O�j�v�~�:�9{A�Ä�¦�_°#w®«­«H�£sOwy{m{A�b«M�9�du9�v� q «­w®|j|j«y��­_wy{6µ¶�n�j·¼sO|jwy�9{ms p �9�6|d°$}6w � } � �¬«­«H|~}A�
�A�~�v�±�j�4s;x©¨
¡��9�
|~}6wy�R�~� � |jwy�9{©§�°²�È°±w­«®«Hs;�~�~�A·¹�R|~}Òs�|R�n{6« q �j�4s;x��n���v�~sO|jw��n{A�ts��j�È�:�¦�2µ¶�n�j·¹�vxms�{�x

|~}½sO|R|~}A� � �9{n|~�v{n|~�%�;µH|~}A�¹�~�v�2u9�v�j�¦Ài·¹�v·Z�n�2wy�¦�Ès��j�È|~}A��� s�·¹��¨[�6s q |~}½s�|Ès��A�Ä�¦�_°#w��Ä}A�v�
|~���:�¦�2µ¶�n�j· s p «­w�{Ax��¦x��j�4s;xT�9�:�v�~s�|jwy�9{Î|~�m�j�4s;x(|~}A��u�sO«y�A�[wy{ � ��«­«�{��;µ
|~}A�Â·¹�v·¹�9� q ¨
�±}A�t���~�v� p �v�;w�{�� pnq � �j�4sO|jw�{��ZsÈ�~�¬|²�;µ)vyâ�� p w­|jÇbun� � |~�n�j�±�;µ?«y�¦{���|~}$}�§�� × z%� � z������_z%�»äæå × ¨
¤Fw­|jÇbu9� � |~�n�j��� × z%� � z��_����z%�»äd�Ä}A�9�£«�x p � � �j�4s�|~�vx�s�|¹�~s;{AxA�n· ¨f¥$��w�{A�k|~}A�v�~� p w­|jÇbun� � |~�n�j�¦§
|~}A�R�A�Ä�¦� � �9·¹�A�6|~�v�R�5ä�å × s;�¦û

�»äæå × xèç;éRê äëìÆí
×
� ì

°$}A�v�j�

ç;é�® î[¯)x ïððñ ððò
ë w­µyî�óxA{
�Ïw­µyîÌxA{

�±}A�d�j�¦�Ä�6«®|
wy�"sÈ�~�¬|$�;µ0v�â�� p w­|jÇbun� � |~�n�j�#°$}6w � } �ÃsO|jw��jµ q � × êÖ� � ê ���_�!êÖ�»ä�å × x�ç;éÃ«]s;{
�ÃÌ½s;·¹�6«y�R��µ¯�~� � }�sÈ�~�¬|²wy�$�~}��4°${¼w�{ õ �n�A�j�%ç6¨ ç2­~¨
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u9� � |~�9� p w®|
���n�jw­|jw��n{
ë � é ç è � }ÜÔh�� × ë � � ë � ë ô¹ô¹ô ë

� � � � ë � � ë ô¹ô¹ô �

� � � � � � ë ë ô¹ô¹ô �

� × êB� � ê�� � ë � ë ë ë ë ô¹ô¹ô ë

¡©w��n�A�j�%ç6¨ªç�ûH�£s�·¹�6«y�R¤Fw­|jÇb�H� � |~�n�j�²µ¶�n�ÇvÇx&é-z|{nx �
¥
�jwy{A�È|~}A�v�~� p w­|jÇbun� � |~�n�j�¦§�|~}A�"µ¶�9�j·¾�6«¿s;�°ã × z�ã � z�������z�ã¹ä�å × s��j�Rx�� õ {A�vxks;�¦û

ã%õ5x ëö�÷�ø ìúùúí × ÐÒ®üû ¯
��{��n�jxA�v�U|~�R�A�j�¬u9�v{n|±s;{[s�|j|Ãs � ³;�¦�Uµ¶�j�n·D«y�4s��j{6wy{A�t|~}��±u�sO«����¦�H�;µ:|~}A� p w®|jÇMu9� � |~�9�j�¦§�|~}A�
�A�~�v�
� �j�OsO|~�v�ts��~�¬|"�;µØv�â&�%�~� � �j�¬|"³;� q �¦§��v{ � � q �£|~�t�Os � }�³;� q °±w­|~}�|~}A�È�A� p «­w � ³;� q �;µ\�n{A�R�;µ
|~}A�±·¹�v·¹�9� q �~�v�2u9�v�j�¦§n�v{ � � q �6|~�F�4s � } p w®|jÇMu9� � |~�9�¯°±w­|~}È�9{A����µÒ|~}A�±�~� � �j�¬|W³;� q �¦§£s�{�x»�~�v{Ax��
|~}A�
�j�¦�Ä�6«®|~�U|~�t|~}��"s;�A�A�j�n�A�2w´s�|~�#�~�v�2u9�v�j�¦¨F�Fs � }¹�~�v�2u9�v�UxA� � � q �6|~�F|~}��$·¹�v�~�Ãs;�9��§ � �n·Z���6|~�v�
sR�j�v�~�:�9{��~� pnq �¬u�s�«y�½sO|jw�{A�d|~}A�#µ¶�9�j·¾�6«¿sdxA� õ {A�vx pnq |~}A� p w®|jÇMu9� � |~�9�Fw­|H�j� � �¬w­u9�v�¦§£�¦{ � � q �6|~�
|~}A�[�j�v�~�:�9{��~�È°±w­|~}m|~}A�¼�~� � �j�¬|%³;� q |~}½sO|R°±s��¾�A�~�vx�|~���v{ � � q �6|%|~}�� p w­|jÇbu9� � |~�n�R|~}½sO|%w­|
�j� � �¬w­u9�vx©§:s;{Ax[�~�v{Ax��H|~}A�t�j�v�~�:�9{A�Ä�±|~�È|~}A�_�A�~�v��¨W�±}A�_�A�~�v�H|~}��¦{ � �9·¹�A�6|~�v�H|~}��_u�s�«y�A�_wy{
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ð'G�ge o 1��O�9�q+2��ýÃ+2=@�
þ +-,E,b= 	�ÿ 3
#%(2���m�;3
&��.#R/��Ò&Ò���� &��.#�v�:;(� \�2�!+ /��Ò&����Á#���& ��:%�w(!:;#���#�&x& ���
	o�Ò&����$:;�£/�(£/��Ò4G�Ò&æ*
×� &��.#¹ s(� ~(�&'& (2��
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	o�Ò&��1&��q#s/��Ò&����Á#���&'�!:��
	��Ò4�4���(��� � $�,�� Ê3��!:�+s(2&æ�Ò�� |(£/��!-5&�	��2�Ò���1��#�4�4Ý&��.#���4G�Ò#¹ \&A����:;#�(��!�� ����
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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

¡?wy�n�A�j�%ç6¨ èAûF¤Fw­|jÇb�H� � |~�9�±�U�j�;|~� � ��«

:������3e�� �nw�{ � �#|~}A� õ �j�j| v p w­|jÇbun� � |~�n�j�²s��j� � }A�n�~�v{Èw�{Ax��¦�:�v{AxA�v{n|j« q �;µ�|~}A� � ��«­« p �¬w�{A�d�j�Os;x©§
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v"Ô��_�;µ©|~}��¦vF�~s�{�xA�9· p w­|jÇbu9� � |~�n�j�¦¨H�?�¬|¦ÀÁ� � sO«­«½|~}A� p w­|jÇbu9� � |~�n�j�H|~}½sO|\|~}��dsO|j|Ãs � ³��v�F³K{A�4°
����× z����� z�������z����ä s�{Ax¼|~}A� p w­|jÇbun� � |~�n�#|~}½s�|�w®|_xA�6�v�~{©À |±³K{A�4°Õ��� �¿¨
�£s q |~}½sO|±|~}A� � «­wy�¦{n|#w��#�j�Os;x6wy{A�È|~}A�tu�sO«����R��µ � �¬«­«3{i¨

! � s;�~�È�nûoû�xA{
��w�{ � �¾|~}6wy�$wy�_|~}A� � �¬«­« p �¬w�{A�¼�j�Os;x©§½°²�»³K{A�4°�|~}Òs�|�� �× ® {�¯"ê�� �� ® {@¯"ê �_���£ê�� �ä ® {�¯\ê
� � � ® {@¯)xD��¨#�nw�{ � �m� � � ® ûO¯?wy�$�vÑK�½sO«®« q «­w�³;�¬« q |~� p �%ë¹�n�t�%s;{Ax�� �× ® ûO¯5êÖ� �� ® ûO¯5ê�������ê� �ä ® ûO¯)x#"�� �$� ®üû ¯]§\� �× ® ûO¯5êÖ� �� ® ûO¯5êc���_�!êÖ� �ä ® ûO¯?wy�$sO«��Ä�»�vÑK�½sO«®« q «­w�³;��« q |~� p �RëÈ�9�d�n¨

! � s;�~�té�ûoû^óxA{
��w�{ � �#|~}6wy�Hw��H{���|H|~}A� � �¬«®« p �¬wy{A�%�j�4s;x©§9°²�$³K{A�4°�|~}½sO|T� �× ® ûO¯Áê|� �� ® ûO¯Áê ������ê|� �ä ®üû ¯!ê
�%� �f® ûO¯9x�ë�¨
�nwy{ � �d��� �ß®üû ¯Bwy�$�vÑK�½sO«®« q «­w�³;�¬« q |~� p �¾ë¹�9�¾�%s�{�xD�%�× ® ûO¯"êÖ�%�� ® ûO¯"ê�������ê�%�ä ® ûO¯)xè�%� �f® ûO¯b§\���× ® ûO¯5êB���� ® ûO¯5ê�������êB���ä ® ûO¯?wy�"sO«y�~�»�vÑK�½sO«®« q «­w�³;�¬« q |~� p �%ëÈ�n�t�n¨

�nwy{ � �n§�µ¶�9�¯�Os � }È�:�9�jw­|jwy�9{©§O|~}��²u�sO«��A����µ$� �× ® ûO¯�ê�� �� ® ûO¯�êª�����Fê�� �ä ® ûO¯6wy�W�vÑK�½sO«®« q «­w�³;�¬« q |~� p �±ë
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�9�_�#°$}A�¬|~}A�v�Fw­|Hw��F|~}��"�:�n�jw®|jwy�n{ p �¬w�{��%�j�4s�x¼�9�F{A�;|¦§K|~}��dsO|j|Ãs � ³��v�H�Ks�wy{A�F{A�dw�{6µ¶�n�j·�s�|jwy�n{
s p �n�6|²°$}£w � } � �¬«®«?wy� p �¬w�{����j�Os;x©¨
&)`q=@��(�+ o �R
'&±<3+2�Ë
��3��(
z_�F°±s��H�~}��4°${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�
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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
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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
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�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;{
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�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
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��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«
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