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����� j � k-o��\o! 'vDmtj � j � l � utv#"%$��\l j#k-o'&�v�m\l mtv � j#k1mtj � ozk-kwv)(*( o6mtv � l u+(no-,
o.( l v � o0/.v)( o���v6k-o./#l hv{u mpj
,
ozkl o � &�j#k � v{upo � j�l u ��� l � $�/#l v{utj �21

� u3&pkl*4 j#k5(*$76{ozk>q#j8(�9Wv{u � j: 'v<;Vo./#l v{upo.( mtj=9_l j>u�/#l o?>A@ j8/#utv)( v.6 hB oDCE9<FA;HGI9?G:@KJ�4 jL�pk-l u\m hv,j8(
� v.&�v6k � j�j8/.v{u hv)4�l*/.v�l upm\l � &�j>u � o���( j<&\ozk-o k-j>o.( lNM>ozk<4&l � j ��� $pmpl v � mpj3&�v �I� 66k-o6mtv 1

� (�9Wj>u � kwv;mtj �=��� $pmpl v � j>u g l*/.kwv�j8( j8/ � k hv{uplO/#oH>QP�l ��� j84&o �SR l ��� klN��$pl mpv � CE9 �Wg GIP�G R J mtv{upmpj
T $pj mtj � ozk-kwv)(*( o6mpo j>u � j#k-o.4&j>u � j#( o � j � l �21VU $tj � q � v�mtv �W� $ � k-j8/2$tk � v � q?"%$�4&o6utv � >X4&o � j#k-l o.( j � q
T v6kY4&o6uZ&\ozk � j@mtj[( v]\�$tj;j>uOj ��� j^4&o6u%$ � /.k-l � v � j3&\kwj � j>u � o 1

@ o.4_�\l hj>u � j`$ � l*( lNM>ozkwv{u kwj8/2$tk � v � mtj8(a9Wj>u � k-v ;2o./#l v{upo.( mtjb9 ho.(O/2$�( v 9 l j>u �>hBNc /.v
CE9Wj!9 o.(�9edHf
gAJ 1ih o8>{o j>u � v{u�/.j � 4�l o�66k-o6mpj8/#l*4&l j>u � vKoZj�$po6ukf
$pl � 9V"po�,6j � >5oml;l*(N��j#k � v RNhB o�M6q
\%$\l j>utj � /.v)( o���v6k-ozk-v{uOj>un( o o6m�4�l upl ��� ko./#l hv{u mtj[( oNkwj>m 1

9 ozko( v � ;Vo�,
o�q5\�$pl j>up&pkwv.66k-o.4 vKj8( � l ��� j84&oqG U 92q T $tj � o.4D�\l hj>u mtj^66k-o6uIo8>�$pmpoKm�$tk-o6u � j�j8(mtj � ozkwk-v)(*( vQ>Z( o � &pko$pj2�\o � mtj8( � l �I� j84&oQ&pkwv.66k-o.4�o6mtv 1
r lnupo.(*4 j>u � j6q�4&l
4 ho �s� lnu�/.j#kwv]> j � &�j8/#l o.(�o�66ko6mtj8/#l*4&l j>u � vq,zo�m\l k-lN6{l mpv�oW4&l � $ � v6k>qcj8(t&pk-v�u

T j � v6kQf j>o6upmtkwv'f�j hv{u�qS\�$pl j>u m�$tk-o6u � j � v�mtvIj8(,mtj � ozkwkwv)(*( vImtjW(no � j � l �Q� l j84v&pkwj � $�,6v j8(V4&l � 4 vj>u � $ � l o � 4 vQ>q/.v{u%,�l*/2/#l hv{um&\ozk-o^( v.66k-ozke( vv\�$tjA"tv�>W>{o � jK&\kwj � j>u � o^/.v)4&vQ$\uW&\kwv � v � lN&�v@v.&�j#k-o � lNu
,6v]&\ozk-ov(no^( v�/#o.( l*M>o./#l hv{uOmtj;v.�� 'j � v � 4 hv.,�l*( j �21pg $�/o"\o � >q,zo.( l v � o � ( j8/2/#l v{utj �e� o��pk hj�j � j#k-upo.4&j>u � jo�66k-o6mtj8/.j#ko( j 1
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����� j � k-o��co! v$mtj � /.klN��jW( o'$ � l*( l*M>o./#l hv{u�mpj ��hj8/#uplO/#o � j T j8/ � l*,
o � mpj�( v�/#o.( lNM>o./#l hv{u mpjKv.�7 j � v �

4 hv.,�l*( j � j>u�$pu � l ��� j84�o5mpl �I� k-lN��$plnmtv 1�� ( &pkl u�/#lN&\l v T $pupm\o.4 j>u � o.(,mtjm( on( v�/#o.( lNM>o./#l hv{u�j � j8(=$ � vl u � j>u � lN,6v mtj�� � ��� ��� mpl ��� k-lN��$\l mtv � o � k-o8, hj � mtj � v�mtv � ( v �^� l � l v � mtj8( � l �I� j84&o 1 U ozk-o-4&o6u � j>utj#k
( v � /#o./o"tj � ,�lN66j>u � j � q � jKl mpj>u � l c /#o6u ( v � j2,6j>u � v � \�$tjW&�$tj>mtj>u o./ � $po.( lNM>ozkY( v � > � jW$ � l*(nlNM>o6uDmtv �
��hj8/#upl*/#o �
	�� � �� �
� ��� � ��� > � ������	�� � ��� � ��� 1=� u j8(s/#o � vDj�� � kwj84 v \�$tj/j8(�� � �
� � ��� T o.(*( j6q � jp$ � l*(nlNM>o
$pu0&pk-v � v�/.v)( v mtj&mpl T $ � l hv{uIj>u /#o � /#o6mpop\�$tjv&�j#ko4&l � j�k-j8/2$7&�j#k-ozkD/.v{u /.j#k � l � $pm#( oOm\l kwj8/2/#l hv{u$mtj8(v.�� 'j � v 1

f o � 4 j>mpl m\o � mtj2kwj>upmplO4&l j>u � v�mtj84^$tj ��� k-o6u�\%$pjK( o_/.v)4D�cl upo./#l hv{uKmtj j �I� o �V��hj8/#u\l*/#o � kwj � $�( � oj>u $\u � l �I� j84&o/mtj�( v�/#o.(nlNM>o./#l hv{u � v � o.(O4 j>u � j mpl �I� k-lN��$plnmtvtq�mpj1o.( � o5j � /#o.( o�q � v)( j#k-o6u � jKo T o.(*(no � >mtj o.( � vOmtj � j84v&�j��utv 15� uIu\l u76)$putvKmtjv( v � j���&�j#k-lO4 j>u � v � j T j8/ � $po6mtv � T $tjNutj8/.j � ozkl v/o�&�j8( ozk;o�(nompl T $ � l hv{u 1
� ��� ��� � � � � � ��� � 	�� l �I� j84&o � mpl �I� k-lN��$plnmtv � q%( v�/#o.( l*M>o./#l hv{u/mtj;v.�� 'j � v � q�l u�,6v�/#o./#l hv{u5kwj84 v � o�q\v.�7 j � v � q
4&lN66k-o./#l hv{u 1
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s 1 s 1 f�v � &pkwv.��( j84�o � mtjD( ov( v�/#o.( lNM>o./#l hv{u 1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s6ss 1 x 1 f�v � v.�� j � l*,6v � mtj;j ��� o � j � l � 1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s>xs 1 r 1 @ k-o��\o! 'v kwj>o.( lNM>o6mtv 131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s>xs 1��71 ;Vv � o � v.�pk-j[( o � j#ko4&l upv)( v.6 hB o 1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s �s 1���1+���I� ko$�/ � $tk-o mpj;j ��� j�mtv�/2$�4 j>u � v 131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s �

� �"! ����#
�%$8� �]�!	'& ���� � �
��� � � �%(
x 1 s 1*)5h$ � \�$tj>mpo mtj[$\upoQ&�j#k � v{upoQ4^$pmpo6mpo mtj�m\l kwj8/2/#l hv{u 131[1[131D1[1[131[1[131D1[1[131 s �x 1 x 1 @ j8( j T v{u hB ov/.j8(*$�( ozk 131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s,+x 1 r 1+R l T $ � l hv{u 1[1[131[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s,+x 1��71+U kY$tj2�\o^>Oo./ � $po.( lNM>o./#l hv{u 131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s.-x 1���1 f o�M#v � mtj3&�j#k � j8/2$�/#l hv{u 1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s.-x 1 + 1 9 o6mtj>u\o � mtj3&\ozkwj �<� kwv{u�/.v�u k-o.4&o 131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s,/x 1 - 1 gK/ � $po.( lNM>o./#l hv{u5mtj[( v � j>u�(no./.j � &�v6k_kwj8/2$7&�j#k-o./#l hv{uOmpjD4 j>u � o! 'j � &�j#k-mplnmtv �q1D1[1[131 s,/x 1�0�1+R l � /2$ � l hv{u 1[131[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 xzyx 1 / 1 9Wv{u�/2(O$ � l hv{u 131[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 x6x

12��3 & �����!	%���� 	����!�#�
	'&54
����#6& 	�� � ��1
r 1 s 1+r $pu\mpo.4 j>u � v � 1[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 x6rr 1 s 1 s 1 @ k-o6u � &�v6k � j;mtj_4 j>u � o! 'j � 1[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 x6rr 1 s 1 x 1 9Wv)4^$puplO/#o./#l hv{u j>u � k-j[&pkwv�/.j � v � >Kv.�� 'j � v �Q1[131[1[131D1[1[131[1[131D1[1[131 x �r 1 s 1 r 1 P�j#ko,�l*/#l vNo�� ��� k-o./ � v1mpj[( v�/#o.(nlNM>o./#l hv{u 1D131[1[131[1[131D1[1[131[1[131D1[1[131 x �r 1 s 1��71 g lN66k-o./#l hv{u5mtj;v.�� 'j � v � 131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 x �r 1 s 1���1 g lN66k-o./#l hv{u5mtj3&pkwv�/.j � v � 131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 x �r 1 x 1 gK/ � $po.( lNM>o./#l hv{un&�v6k T k-o./#o � vKmtj�l u%,6v�/#o./#l hv{u 1D131[1[131[1[131D1[1[131[1[131D1[1[131 x �r 1 x 1 s 1 g j>u � o! 'j � mtj;k-j � &�$tj ��� oNj>u/j8( T ko./#o � v1mtj[$\upo l u%,6v�/#o./#l hv{u 1[1[131D1[1[131 x7+r 1 x 1 x 1 R $tk-o./#l hv{u/mtj[( o l u%,6v�/#o./#l hv{u 1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 x�-r 1 r 1 gVko\%$\l � j8/ � $tk-o mtj8( � j#kI,�lO/#l v&mtj[( v�/#o.( lNM>o./#l hv{u 1D131[1[131[1[131D1[1[131[1[131D1[1[131 r6rr 1 r 1 s 1 f v�/#o.( l*M>o6mtv6k 1[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 r �r 1 r 1 x 1 f v�/#o.( l*M>o6mtv6k U k-v�/.j � v 1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 r �r 1��71 9 o./Y"pl u76 1[1[131[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 r �r 1��71 s 1 9 o./Y"tj�mtj g lN66k-o./#l hv{u 1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 r �r 1��71 x 1 9 o./Y"tj�mtj � u � ko6mpo 1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 r7+r 1��71 r 1 9 o./Y"tj�mtj_Pto.( l mpo 1[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 r�-

r
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r 1��71��71 9 o./Y"tj@mpj�u%$tj2,zo � kwj T j#kwj>u�/#lno � 1[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 r�-r 1��71���1 9 o./Y"tj@mpj;j8( l*4&l u\o./#l v{utj �=1[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 r 0r 1��71 + 1 9 o./Y"tj � j@l u�,6v�/#o./#l v{utj � 1[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 r 0r 1���1+U k-j T j � /Y"pl u76 1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 r7/r 1���1 s 1 U kwj T j � /Y"pl u761mtj � mtj;j8( � l � l vNv6k-lN66j>u/mpj[( ov4&lN66k-o./#l hv{u 1[131[1[131D1[1[131[1 r7/r 1���1 x 1 U kwj T j � /Y"pl u761mtj � mtj;j8( � l � l v mtj ��� l upv&mtj[( ov4&lN66ko./#l hv{u 1[131[1[131D1[1[131[1 r7/r 1���1 r 1 U kwj T j � /Y"pl u76�j���&�( hB /#l � vv/.v{u/j8(5/#o./Y"tj@mtj � o.( l mpo 131D1[1[131[1[131D1[1[131[1 r7/r 1 + 1 G u�,6v�/#o./#l hv{up/.v)4&vq,6j8" hB /2$�( v mtjD( v�/#o.( lNM>o./#l hv{u 1[1[131[1[131D1[1[131[1[131D1[1[131[1	� sr 1 + 1 s 1 g j>u � o! 'j � j���&�( hB /#l � v � > � � � ��	�� � �
� � 1D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� sr 1 + 1 x 1 P�$�&�v � l*/#l v{utj � o./.j#ko/#oOmtjv( oKozko\%$\l � j8/ � $tk-oW66j>utj#k-o.(�mtj8( � l �I� j84&o mtj�lnu�,6v�u
/#o./#l hv{u 1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� sr 1 + 1 r 1 d � v�mtj[(no l u�,6v�/#o./#l hv{up&\ozk-oNj>u%, hB v1mtj � ������	�� � ��� � 1[1[131[1[131D1[1[131[1	� rr 1 + 1��71 @ l*&�v � mpj � � � ��	�� � ��� 1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� �

r 1 + 1���1 U k-l v6k-l m\o6mtj � mtjD( v � � � � ��	�� � �
� � 1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� +r 1 - 1 9Wv{u � kwv)( mpj[/.v{u766j ��� l hv{u mtj � ������	�� � ��� � 1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� -r 1 - 1 s 1 l2ko T v�mpj T k-j8/2$tj>u�/#l o mtj�lnu�,6v�/#o./#l v{utj � 1[131[1[131D1[1[131[1[131D1[1[131[1	� -r 1 - 1 x 1 9Wv{u � o6mtv6kK4 ho ��lO4 v&mtj[$ � v&mpj � ������	�� � ��� � 1[1[131D1[1[131[1[131D1[1[131[1	� -r 1 - 1 r 1 @ l j84v&�vNmpj3,�l m\o mtj[$pu � ������	�� � ��� 1D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� -r 1 - 1��71 g ho ��lO4&o]/#o6u � l mpo6m/mtj � � � ��	�� � �
� � &�v6ks4 j>u � o! 'j;j���&�( hB /#l � v 1[131D1[1[131[1	� 0
r 1�0�1+R l T $ � l v{utj � C ) kwv{o6m�/#o ���I� J 1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� 0

r 1�0�1 s 1 U kwv � v�/.v)( v�mtj�mpl T $ � l v{utj � m hj2�\l*( j � 131D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� /r 1�0�1 x 1 U kwv � v�/.v)( v�mtj�mpl T $ � l v{utj � T $tj#k � j � 131D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� /r 1 / 1�� j � $�4 j>u 131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1	� /
� ��� �8�)���� �
�!���m	�� �	��� �)� �
	��i	����  �� � ���n �2���� # �  �
� � (2�

�71 s 1 gVko\%$\l � j8/ � $tk-o mtjQP�j#kI,�l*/#l v �eR l ��� k-l*��$pl mtv � 131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 � s�71 s 1 s 1 gVko\�$pl � j8/ � $tk-ov/2(nl j>u � j � � j#kI,�lnmtv6k 1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 � x�71 s 1 x 1 U kwv � v�/.v)( v�mtj � j26{l ��� kwv&mtjQP�j#kI,�l*/#l v � 1[1[131[1[131D1[1[131[1[131D1[1[131[1 � r�71 x 1 G u � j#k T o�M 131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 � �
�71 x 1 s 1 9Wv)4^$puplO/#o./#l hv{ukP hB u�/.kwv{upo 1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 � �
�71 x 1 x 1 9Wv)4^$puplO/#o./#l hv{ung �>hB u�/.kwv{u\o 1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 +6r�71 r 1 P�l �I� j84&o mtj^P�j#ko,�l*/#l v �eR l ��� k-lN��$\l mtv � 131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 + 0�71��71+R j � j84v&�j��utv 1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 -
y

( � � ����	��"! �$# % 1
��1 s 1+� ( j84 j>u � v � � ho � l*/.v � mtj8(t( v�/#o.( lNM>o6mtv6k 131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 -zr��1 x 1+�  'j8/2$�/#l hv{u5mtj8(�mtj84 v{u\l vv( v�/#o.(nlNM>o6mtv6k 1[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 - ���1 r 1 f (no.4&o6mpo � o.(t( v�/#o.( l*M>o6mtv6k 1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 - ���1 r 1 s 1 � ��/.j2&5/#l v{utj � mtj8(t( v�/#o.( lNM>o6mtv6k 1[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 - +��1 r 1 x 1&� j26{l ��� kwv�mpj;v.�� j � v � >m&pkwv�/.j � v � 131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 - +��1 r 1 r 1 g lN66k-o./#l hv{u5mtj�v.�� 'j � v � >�&pkwv�/.j � v � 1D1[1[131[1[131D1[1[131[1[131D1[1[131[1 -7-��1 r 1��71 G u�,6v�/#o./#l hv{u5kwj84 v � o 1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 - 0��1 r 1���1 ) h$ � \�$tj>mpo mpj;v.�� j � v � 1[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 0 y��1 r 1 + 1 ) h$ � \�$tj>mpo mpj;v.�� j � v � 4 j>mplno6u � j � ������	�� � �
� � ��� 131D1[1[131[1[131D1[1[131[1 0 s��1 r 1 - 1 U kwj T j � /Y"pl u76 1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 0 s



�� ����� � 	 �	 ��	 � ��� �

�2��� � 4 & 	�� 	��������%����� � 1
+ 1 s 1 gVko\%$\l � j8/ � $tk-o mtj8( � j#kI,�lO/#l v&mtj[( v�/#o.( lNM>o./#l hv{u 1D131[1[131[1[131D1[1[131[1[131D1[1[131 0 r
+ 1 x 1+���I� ko$�/ � $tk-o � mpj�mpo � v � $ � l*( lNM>o6mpo � 1[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 0 �

+ 1 x 1 s 1 9 o./Y"tj �31[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 0 �
+ 1 x 1 x 1 @ o���( o � "\o � " 1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 07�

+ 1 r 1 G 4v&�( j84 j>u � o./#l hv{uOmtj8( � j#kI,�l*/#l v mtjD( v�/#o.( lNM>o./#l hv{u 1[1[131[1[131D1[1[131[1[131D1[1[131 070
+ 1 r 1 s 1 g j>u � o! 'j � j���&�( hB /#l � v � 1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 0 /

+ 1��71�� j26{l ��� kwv&mtj�v.�7 j � v � >W&pk-v�/.j � v �<131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 /�s
+ 1���1 G u�,6v�/#o./#l hv{u 1[131[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 /�s

+ 1���1 s 1 l2j �I� l hv{u/mtj � ������	�� � �
� � 131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 /�s
+ 1���1 x 1 ) h$ � \�$tj>mpoNj>up/#o./o"tj � 1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 / �
+ 1���1 r 1 U kwv�/.j � o.4&l j>u � v�mtj[( o l u%,6v�/#o./#l hv{u 1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 / �

+ 1 + 1 g lN66k-o./#l hv{u 1[131[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 /�-
+ 1 + 1 s 1 gK(N66v6k-l � 4&v � mtj[( ov4&l*66k-o./#l hv{u 131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 /7/

+ 1 - 1+R l T $ � l hv{u mtj[4 j>u � o! j � 131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 /7/
+ 1 - 1 s 1 R l T $ � l v{upj � mpj � mtj;j8(t( v�/#o.( lNM>o6mpv6k 1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s#y6y
+ 1 - 1 x 1 G 4v&�( j84&j>u � o./#l hv{uOmpj8( � j#kI,�l*/#l vNkwj>o.(�mpj�mpl T $ � l hv{u 131D1[1[131[1[131D1[1[131 s#y{x

% � �Z	��8	�� 4 	���
� ��� (
- 1 s 1+R j � j84v&�j��utv&mtj_( o � l u%,6v�/#o./#l v{upj � 1[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s#y �

- 1 s 1 s 1 @ l j84v&�vNmpj�l u�,6v�/#o./#l hv{uOj>u/kwj>m/mtj hozkwj>oW( v�/#o.( 1[1[131D1[1[131[1[131D1[1[131 s#y �
- 1 s 1 x 1 @ l j84v&�vNmpj�l u�,6v�/#o./#l hv{u hB u � j#k�u k-j>mtj � 1D131[1[131[1[131D1[1[131[1[131D1[1[131 s#y 0

- 1 x 1+R j � j84v&�j��utv&mtj_( o �V��hj8/#upl*/#o � mtjD( v�/#o.( lNM>o./#l hv{u 131[1[131[1[131D1[1[131[1[131D1[1[131 s6s6s
- 1 r 1 9Wv{u � $�4 v mtj[4 j84 v6kl o mtj8(t( v�/#o.( lNM>o6mpv6k 1[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s6s>x

� ��� ��� � & � �� �� � � � 1
0�1 s 1 gH&�v6k � j � mtj8(i&pkwv!>6j8/ � v 1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s6s>r0�1 x 1 f�j8/2/#l v{utj � o�&pk-j>upmpl mpo �p1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s6s �0�1 r 1+U j#k � &�j8/ � lN,zo �]131[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s6s �0�1 r 1 s 1 g j: v6ko � o.(t( v�/#o.( lNM>o6mpv6k 131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s6s �0�1 r 1 x 1 g v�mpj8( v � o6upo.( hB � l*/.v � >Omtj � l*4^$�( o./#l hv{u 131[1[131[1[131D1[1[131[1[131D1[1[131 s6s �0�1 r 1 r 1
	 ����� ��� � � ����� ��� � � � j>uk/#o�&\o&mtj � ko6u � &�v6k � j 1[1[131D1[1[131[1[131D1[1[131 s6s �0�1 r 1��71 9 o�& � $tk-o mtj;v.�� 'j � v � k ho�&\l mtv � 131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 s6s �
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r 1 s 1+���I� ko$�/ � $tk-o mpj[$pumG U 9 j>u����
	��� 131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 x �r 1 x 1+r (*$� 'v mtj�o./ � lN,�l mpo6mtj � j T j8/ � $po6mpo � j>un$pu\o l u�,6v�/#o./#l hv{u T k-o./#o � o6m\o 1[1[131D1[1[131 x7+r 1 r 1 h o.( v6kwj � j ��� lO4&o6mtv � mtj'C r 1�� J�j>u $pupo5kwj>m ��� "tj#k-utj � mtj s#y g �\l �I� � � j8/ � v.�pk-j�j8(
� l �I� j84&oQG U 9imtj�� s>x�� 1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 x7/r 1��71 h o.( v6kwj � j ��� lO4&o6mtv � mtjKC r 1�� J j>u^$pupo_kwj>m^4 j � kwv.&�v)( l � o6upoeG U /.v{u � kwj � j>utko$ � o6mtv6kwj �j>uOj8( � l ��� j84&oQG U 9impj�� s>x�� 1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 x7/r 1���1 gVko\%$\l � j8/ � $tk-ov/.v{uOj8( � l ��� j84&o�mtj[( v�/#o.( lNM>o./#l hv{u 1[1[131[1[131D1[1[131[1[131D1[1[131 r6rr 1 + 1 g ho.\%$plnupo mtj;j ��� o6mtv � mtj8(5/#l*/2( v1mtj3,�lnmpoNmtj[$puOv.�� 'j � v 1[131D1[1[131[1[131D1[1[131 r �r 1 - 1 d � v�mtj8(5/#o./Y"tj@mtj[4�lN66k-o./#l hv{u 1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 r7+r 1�0�1 d � v�mtj[( v � 9 o./o"tj � mtj � u � k-o6mpoQ>pP�o.(nl mpo 1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 r�-r 1 / 1+U k-j T j � /Y"pl u76]/.v{u5j8(
9 o./o"pj�mtj � u � k-o6mpo 1[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 � yr 1 s#y 1.U k-j T j � /Y"pl u76]/.v{u5j8(
9 o./o"pj�mtj_P�o.( lnmpo 131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 � yr 1 s6s 1{g j>u � o! 'j � j���&�( hB /#l � v � j>up$pu �sU 9io � $�4�o�C ��q7>�J 1[131[1[131D1[1[131[1[131D1[1[131 � sr 1 s>x 1 G u � j#k-o./2/#l hv{up/.v{un( ov/#o�&co�l u T j#k-l v6k_mtj[4&j>u � o! 'j � 1[1[131[1[131D1[1[131[1[131D1[1[131 � xr 1 s>r 1{g j>u � o! 'j � j���&�( hB /#l � v � j>u/j8(t( v�/#o.( lNM>o6mtv6k 1[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 � xr 1 s �71{g j>u � o! 'j � j���&�( hB /#l � v � j>up( v�/#o.(nlNM>o6mtv6k_kwj84&l � j>u � j 1[1[131[1[131D1[1[131[1[131D1[1[131 � rr 1 s ��1{g j>u � o! 'j � j���&�( hB /#l � v � j>u/j8(t( v�/#o.( lNM>o6mtv6k_kwj8/.j2& � v6k 1[131[1[131D1[1[131[1[131D1[1[131 � �

r 1 s,+ 1 d � v�mtj[( o m\l T $ � l hv{u1j>un( ov( v�/#o.( lNM>o./#l hv{u5mtj[$pu v.�� 'j � v 1[1[131D1[1[131[1[131D1[1[131 � 0
�71 s 1+��� \%$tj84�oQ66j>utj#k-o.(�mtj_( v �e� j#kI,�l*/#l v � m\l ��� k-lN� $pl mtv � 1[131[1[131D1[1[131[1[131D1[1[131 � x�71 x 1 g v�mtj8( vv66j>utj#k-o.(�mtj_( o l u � j#k-o./2/#l hv{un/2( l j>u � j � � j#ko,�l mpv6k 1[1[131D1[1[131[1[131D1[1[131 � x�71 r 1 gK/2/.j � v1mtj[$\u � j#kI,�l*/#l vv&�v6k<4 h$�( � l*&�( j � /2( l j>u � j � 1[1[131[1[131D1[1[131[1[131D1[1[131 � r�71��71+r v6ko4�o&mtj[$pu/mpj84 v{upl v 131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 + 0�71���1+r v6ko4�o&mtj[$pun/2(nl j>u � j 1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 +7/�71 + 1 G u � j#ko/.v{upj���l hv{up/2( l j>u � j u mtj84 v{upl v 1[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 +7/
��1 s 1 f (no.4&o6mpo o.(�mtj84&v{upl vv( v�/#o.( lNM>o6mtv6k 1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 - ���1 x 1 d � v�mtj[( o � (*( o.4&o6mpo � mpj�l u�,6v�/#o./#l hv{u 131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 0 y
+ 1 s 1 G u � j#k-o./2/#l hv{unG U 9 u=f v�/#o.( l*M>o6mtv6k 131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 0 r
+ 1 x 1+��� \%$tj84�o mtj8( T $\u�/#l v{upo.4&l j>u � v&mtj8(5/#o./Y"tj 1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 0 �
+ 1 r 1 G u � j#ko/.v{upj���l hv{u5mtj[( o �e� o���(no � mtj[&pk-v�/.j � v � >1v.�� 'j � v �a1[1[131D1[1[131[1[131D1[1[131 0 +
+ 1��71 d � v�mtj[( o � o�� ( o��������������  �!"�$#��%� &� ('�)�� 1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 0 -
+ 1���1 gVko\%$\l � j8/ � $tk-o mtj8(5( v�/#o.( l*M>o6mtv6k 1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 070
+ 1 + 1+r v6ko4�o � v1mtj[$puZ4&j>u � o! 'j�mtj8(5( v�/#o.( lNM>o6mtv6k 1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 0 /
+ 1 - 1+���I� ko$�/ � $tk-o mpj�mpo � v � &\ozkov( oQ66j ��� l hv{u mtj � ������	�� � ��� � 1[1[131D1[1[131[1[131D1[1[131 /6x
+ 1�0�1+r (*$� 'v mtjD( v � o.(*66v6k-l � 4 v � mpj[( o l u%,6v�/#o./#l hv{u 1D131[1[131[1[131D1[1[131[1[131D1[1[131 / �

-



0 �� ����� �
	 � 	�� ����� �����

+ 1 / 1 P�l u�/.kwv{uplNM>o./#l hv{uOmpj[( ov4&lN66k-o./#l hv{um&�v6ks&\ozk � j�mtj8(t/2(nl j>u � j 131D1[1[131[1[131D1[1[131[1 / 0
+ 1 s#y 1 gVko\%$\l � j8/ � $tk-oQ66j>utj#ko.( mtj8( � j#ko,�l mpv6k mtj�mpl T $ � l v{upj � 1[1[131D1[1[131[1[131D1[1[131[1 s#y6y
+ 1 s6s 1{g j8/#o6upl � 4 v1mtj[( o mpl T $ � l hv{uKmpj � mtj;j8(t( v�/#o.( lNM>o6mpv6k 131[1[131D1[1[131[1[131D1[1[131[1 s#yts
+ 1 s>x 1 gH� ��� k-o./2/#l v{upj � mtj8(i&pk-v � v�/.v)( v1mtj3&pkwj � j>u � o./#l hv{u 1[131[1[131D1[1[131[1[131D1[1[131[1 s#y{r
+ 1 s>r 1.���I� k-o � l c /#o./#l hv{un&�v6kVuplN,6j8( j � 1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 s#y �
- 1 s 1 9Wv)4v&cozk-o./#l hv{u]G U 9�u
f�v�/#o.( lNM>o6mtv6k�&\ozk-oA&\o.\�$tj � j � &�j8\�$tj��utv � j>uW$pupo[kwj>m�mtj hozkwj>o

( v�/#o.( 1[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 s#y�+
- 1 x 1 9Wv)4v&cozk-o./#l hv{unG U 9 u=f�v�/#o.( lNM>o6mpv6ks&\ozk-o]&\o.\%$pj � j � 66k-o6upmpj � j>up$\upo kwj>m mtj hozkwj>o

( v�/#o.( 1[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 s#y�+
- 1 r 1 G u�/.kwj84 j>u � v_&�v6ko/.j>u � $po.(cmtj8(�( v�/#o.( lNM>o6mpv6k kwj � &�j8/ � vNo.(�G U 9 &cozk-oD$pu\o;kwj>m�mpj hozkwj>o

( v�/#o.( 1[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131[1[131D1[1[131[1 s#y -
- 1��71+r (*$� 'v kwj>o.(�mtj[(nov/.v)4_$pu\l*/#o./#l hv{uOj>u � kwjD&\kwv�/.j � v �v1[131[1[131D1[1[131[1[131D1[1[131[1 s#y -
- 1���1 g o�&\o�mtj[/.v{upj���l hv{u/j>u � kwj_( o � 4 ho.\�$pl upo � /2(nl j>u � jAu � j#kI,�l mtv6k_j>uOkwj>mpj � mpl ��� lnu � o � 1 s#y�/
- 1 + 1 9Wv)4v&cozk-o./#l hv{uZG U 9Xu?f�v�/#o.( lNM>o6mtv6ke&\ozkov&\o.\�$tj � j � &�j8\�$tj��utv ��1[131[1[131D1[1[131[1 s#y�/
- 1 - 1 9Wv)4v&cozk-o./#l hv{uZG U 9Xu?f�v�/#o.( lNM>o6mtv6ke&\ozkov&\o.\�$tj � j � 66k-o6u\mtj ��1[1[131[1[131D1[1[131[1 s6s#y
- 1�0�1 G u�/.kwj84 j>u � v]&�v6ko/.j>u � $po.(�mtj8(t( v�/#o.( l*M>o6mtv6k_kwj � &�j8/ � v�o.(5G U 9X&cozk-o kwj>mtj � mpl ��� l u � o �01 s6s#y
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���������� 
	�"!	�#�$���&%#�$!'���(����
��)�*��������
 1[131D1[1[131[1[131D1[1[131 -
y�71 x 1�+����,�)-.�/�����0�	���1�2������3,3,�*����4
	������3,�5�'���.6�!	�#
7-����*
7�'�8�*�4�*� 
7��
7�	�,�1�9���:3;���<������3,��3;�#����

#�= �.3;!'�����<�&��3,��� 1[1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 -�s�71 r 1�+����,�)-.�/�����0�	���1�2������3,3,�*����4
	������3,�5�'���.6�!	�#
7-����*
7�'�8�*�4�*� 
7��
7�	�,�1�9���:3;���<������3,��3;�#����

#�= �.3;!'�����<!	�*�>���'� 1D131[1[131[1[1D131[1[131[1[1D131[1[131[1[131D1[1[131[1[131D1[1[131 -�s�71��71�+����,�)-.�/�����0�	���1�2������3,3,�*����4
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&�j#k � j8/2$�/#l hv{u T o�,6v6kwj8/.j>uk(nov/#o6u � l m\o6m5mtj � l � l v � \%$pj � j[&�j#ko/#o � o6u/mtj_$pupoQ4&lN66k-o./#l hv{u 1

dVu ( v�/#o.( lNM>o6mtv6k mpl �I� k-lN��$plnmtvtq \�$tjIkwj>m�$pu\mtj5l u T v6ko4&o./#l hv{u mtj'4&lN66k-o./#l hv{u o � k-o8, hj � mtj'( v �
� l � l v � q�&�v�mtk hB o3/.v�v.&�j#k-ozk=&cozk-oD4&o6u � j>utj#k_l u T v6ko4&o./#l hv{u&kwj8/#l j>u � j[mtjH( o �Oh$�( � l*4�o � 4&l*66k-o./#l v{utj �21%R jj ��� jv4 v�mtvtq�&�v�mtk hB o.4 v � o.(*/#o6u�M>ozkA$\upoq&\kwv.&�v6ko/#l hv{u5mpj � l � l v � \�$tj � jQ&�j#kY/#o � j>uImpj^( oW4&lN66k-o./#l hv{uj8\�$plN,zo.( j>u � j�oq( o mtj[( v � (no�M#v � mtj3&�j#k � j8/2$�/#l hv{u 1
12� �2� �2� ( � � �
�� �
	�� �%�� �8��# �!	-	'& 4 �������5�)� & ��� 	k�� �������� �� �

dVuW( o�M#vNmtjs&�j#k � j8/2$�/#l hv{u&o T j8/ � o^(no[( o � j>u�/#l o@mtjH(no[4&lN66k-o./#l hv{u�q�&�$pj � ( o[4�lN66k-o./#l hv{u1utvD&�$pj>mtj
� j#kWj T j8/ � l*,
o^"po ��� o�utv@o � j26)$tk-ozkV( o[&pk-j � j>u�/#l o�mpj8(�( o�M#v�j>u�j8( � l � l v�v6k-lN66j>uKmtjH(no[4&lN66k-o./#l hv{u 1%R jA( v
/.v{u � k-ozk-l vtq � j_/.v6kwk-j�j8(�kl j � 66v1mpjD\%$pjD(*( j26)$tj_$pupo&l u%,6v�/#o./#l hv{uk\�$tj�u�$pu�/#o]&�v�mtk ho � j#ks&pk-v�/.j � o6m\o 1
� uOo �u\o6mpl m�$tko�q�(no�lO4v&�( o6u � o./#l hv{uOmtj[( oQ4&l*66k-o./#l hv{u j � 4 ho � /.v)4v&�( j: wo�q�&�$tj � (no^/.k-j>o./#l hv{u5mtj8(5(no�M#vmtj3&�j#k � j8/2$�/#l hv{uOmtj2��j � j#k l u�/2(*$pl mpo_> � l u�/.kwv{u\lNM>o6mpo^&�v6k_j8(5&pkwv � v�/.v)( v�mtj[4�lN66k-o./#l hv{u 1

f o o./ � $po.( l*M>o./#l hv{u'&�v6k T k-o./#o � v kwj8\�$pl j#kwjQ\�$tj � jQ( j�utv � l c \%$pj_( o�4&lN66k-o./#l hv{uIo.(S( v�/#o.( lNM>o6mpv6k 1
���I� o�utv � l c /#o./#l hv{uq& $tj>mtj � j#k,kwj>o.( lNM>o6m\o�mtj T v6ko4�o�o �>hB u�/.k-v{upo[> � j84v&pko6upo�kwj � &�j8/ � v�o.(�&\kwv � v�/.v)( vmtj[4&l*66k-o./#l hv{u 1��=��� vq"po./.jD4 ho �<� j>u�/#l*(O( vNj8(5&pkwv � v�/.v)( v]> � $/l*4]&�( o6u � o./#l hv{u 1

P�l $\upo1lnu�,6v�/#o./#l hv{uIozkwk-lN�\o1m�$tk-o6u � jQ( oq4&l*66k-o./#l hv{u�qcj>u � v{u�/.j � qi/.v{u'��$pj>upo � $tj#k � j6qi( o�u�$tj2,zompl k-j8/2/#l hv{u5mtj8( v.�� 'j � v�"po��\k ho�ozkwklN�\o6mtv�o.( ( v�/#o.( lNM>o6mtv6k2o6u � j � \�$tj_(no � v)( lO/#l � $pm/mtj_� h$ � \�$tj>mpo 1 R j
� v�mtv � 4 v�mtv � q�( o@lnu�,6v�/#o./#l hv{um&�$tj>mpj � j#ke&pk-v.66k-o.4&o6mpo_&\ozk-o�j T j8/ � $pozke,
ozkl v � l u � j>u � v �21 g �>hB q�j>u j8(
&�j#v6k mtj[( v � /#o � v � qpj8(�v.�7 j � vW&�v�mtk ho � j#kH( v�/#o.(nlNM>o6mtv mtj � &�$ hj � mtj3,zozk-l v � l u � j>u � v �21
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f o � v)( j#k-o6u�/#l o1o T o.(*( o � j � $\utv1mtj^( v � &\k-l u�/#lN&co.( j � o � &�j8/ � v � mtj � v�mtv � l ��� j84&o1mpl ��� k-l*��$pl mtv 1) o! v j ��� oZ&�j#k � &�j8/ � lN,zo�qt"po�> mpv � T o./ � v6k-j � on/.v{u � l mtj#k-ozk 	 ( oOmtj � j8/2/#l hv{u mtj]( o T o.(*( om>0( oOo./2/#l hv{u
&\ozk-oNj>u�4 j>upmpozko(no 1
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dVupoD/#o6mtj>upo�mtj<(no�M#v � &�$tj>mtj_k-v)4v&�j#k � j � lto.(N66vD4�o.( v � $�/.j>mtj j>u]/2$po.(*\�$pl j#k-o[mtj<( v � � l � l v � mpj
( o�/#o6mtj>upo 15� u j ��� jv/#o � vtq5( oKo./2/#l hv{u-4 ho � /.v)4 h$puk&\ozk-o1kwj8/2$7&�j#k-ozkA( o T o.(*( oW/.v{u � l �I� j�j>uIkwj>o.( lNM>ozkmpl T $ � l v{upj � mtj o./ � $po.( l*M>o./#l hv{u � s#y(� 1 f o.4 j>u � o���( j84&j>u � j6q�j ��� o � v)(*$�/#l hv{uNj � j���/.j � lN,
o.4&j>u � jA/.v ��� v � o�q
&�$tj � q�o�&\ozk � jv( v � l u�/.v{u�,6j>upl j>u � j � ( l*6{o6mtv � oW( o mpl T $ � l hv{u�qtj � 4^$7>5mpl T hB /#l*( mtj � j8/ � ozk�k ho�&\lnmpo.4 j>u � j
( o0& hj#k-m\l mpo$mtjp$\u ( o�M#v�mpjn&�j#k � j8/2$�/#l hv{u 1 U v6k1j � o ko�M hv{u�q,o$j���&�j>u � o � mtjp/.v ��� j � 4&o8>6v6k-j � j>uj � &\o./#l vp> � l j84]&�vtq�o.(*6)$putv � j>u T v�\%$tj � mtj]( o�M#v � mpjv&�j#k � j8/2$�/#l hv{u04 ho � kwj8/#l j>u � j � j ���pho6u �\o � o6mtv �j>up( oNk-j>m�$pupmpo6u�/#l o@mpj[( v � ( o�M#v � � s>r�q�s 0 � 1

f oNo./ � $po.( lNM>o./#l hv{um&�v6k T k-o./#o � v kwj8\�$pl j#k-jH( o^&pkwj � j>u�/#l o�mtjK$\u � j#kI,�lO/#l v�mpjA( v�/#o.( l*M>o./#l hv{u 1 P�l\j8(
� j#kI,�l*/#l v@j � /.j>u � k-o.( l*M>o6mtvQ> hj ��� j T o.(*(no�q j>u � v{u�/.j �e� v�mtv@j8( � l �I� j84&o�j � /.v)4v&\kwv)4 j � l mtv 1 f o_,6j>u � o! 'omtjn( o0/.j>u � k-o.( lNM>o./#l hv{u j � \�$tjp( o T o.(*( o'&�$pj>mtj � j#k�mtj � j8/ � o6m\o 4^$7>�k ho�&\l mpo.4 j>u � j 1 g2mtj84 ho � q�$\u
( v�/#o.( lNM>o6mtv6k3/.j>u � k-o.( lNM>o6mtvZ&�v�mtk hB oq$ � l*( lNM>ozk ��hj8/#upl*/#o � mtj o.( � o mpl � &�v{uplN�cl*( l mpo6mW>5k-j8/2$7&�j#k-o./#l hv{u 1 g
&�j � ozkVmtj@j ��� o � 4 j>mpl m\o � qpj � 4_$7>Ompl T hB /#lO( � k-o � ozkK/.v{u'( o�j � /#o.( o 1iR j^"tj8/o"pvtq�$pu � j#kI,�l*/#l vq/.j>u � k-o.( ulNM>o6mtv � v.�pk-j8/#ozkI6{o6mtvv&�$tj>mpj2mpozke$pu\o T o.( � oNl*4v&\kwj � l hv{u1mtj T o.(*( o_>q&\kwv�,6v�/#ozk o./2/#l v{utj � ,zo6upo � &\ozkoj>u�4 j>upm\ozko( o 1

P�l_j8( � j#kI,�lO/#l vDmtjp( v�/#o.( l*M>o./#l hv{u j � mpl ��� k-l*��$pl mtvtq j>u � v{u�/.j � j � &�v � lN��( j kwj>m�$pupmpozk�lnu T v6kY4&o�u
/#l hv{u5mpj[( v�/#o.(nlNM>o./#l hv{u/o � ko8, hj � mtj[/.v)4]&�v{upj>u � j � kwj2&\ozk � lnmtv �21 P�l5$pupv&mtjD( v � /.v)4]&�v{upj>u � j � T o.(*(no�qj>u � v{u�/.j � v � kwv04 ho � & $tj>mtj � v)4�ozk�j8(,kwj8( j2,6v 1 f oImtj � j8/2/#l hv{u mtj T o.(*( oOj � 4 j: 'v6kv\%$tj1j>uDj8(?/#o � v
/.j>u � ko.( 1
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f o]&\kwj � j>u�/#l o1mtjD4 v!,�lO( l mpo6m/o �u\o6mtj_/.v ��� j � o6mplO/#l v{upo.( j � o.( mtj � j84]&�j��upv�mtj_$\u � l �I� j84&o�mpl � u
� k-lN��$\l mtv 1�� u�(no � j8/2/#l hv{u � r 1 x 1 xNo�&pkwj8"pj>upmpl*4 v � ( v � /.v ��� j � mtj2kwj>mm\%$pjK( v � ( o�M#v � mtjK&�j#k � j8/2$�/#l hv{uo./#ozkwkwj>o6u o�( o l u�,6v�/#o./#l hv{u 1 gH&\ozk � j$mtj5j �I� v � /.v ��� j � qe( o l u�,6v�/#o./#l hv{u � l j>utj-$pu � v.�pkwj8/.v �I� j mpj
&pkwv�/.j � o.4&l j>u � v 1 9 o6mpon9 U d mtv{upmtj � jNj>u�/2$tj>u � kwjv$pu'( o�M#vm6{o ��� ozk hoOo.(N6)$pupv � /#lO/2( v � o6mpl*/#l v{upo.( j �j>un&pk-v�/.j � ozk j8(t( o�M#v 1

9Wv{u#( oOo./ � $po.(nlNM>o./#l hv{u0&�v6k T k-o./#o � v5mtj&lnu�,6v�/#o./#l hv{u�qt( o j �I� ko$�/ � $tk-oOmpj]$pu$mtj � &\o./Y"po6mtv6k�mpjv.�� 'j � v � j � ( oQ4&l � 4�o_\�$tj3/.v{uZ( v � ( o�M#v � mtjA&�j#k � j8/2$�/#l hv{uKj6qpl u�/2(*$ � lN,6j6q%\�$tj3( o�mtj3$pu � l ��� j84&o � lnu
4&lN66k-o./#l hv{u 1 G upmpj2&�j>u\mpl j>u � j84 j>u � j mtje\�$tj,j8( � l ��� j84&o � j>o[j ���pho � lO/.v;v[4 hv.,�lO( q]j8(�mtj � &\o./o"po6mpv6k mtj2��j
,6j#k-l c /#ozk � l j8(�v.�� 'j � v � j j>u�/2$tj>u � k-o2j>u�j8( � l � l v 1 g �>hB &�$pj � q
mpj � mtjWj ��� oA&�j#k � &�j8/ � lN,zo�qLj8( h$pupl*/.vA/.v ��� vmtjQ&pkwv�/.j � o.4&l j>u � v/mtjv( o o./ � $po.( l*M>o./#l hv{u-&�v6k T k-o./#o � vOj �I�phoOmpo6mtvm&�v6kA( v � 4 j>u � o! 'j � j>u�,�l o6mtv � o.(
� j#kI,�l*/#l v�mpjD( v�/#o.( lNM>o./#l hv{u 1 f o�o./ � $\o.( lNM>o./#l hv{u utv1o./#ozkwk-j>o�q &�$pj � q�/.v ��� j � mtj[&\kwv�/.j � o.4&l j>u � v � v.�pk-j
( o l u%,6v�/#o./#l hv{u 1

� (5/.v ��� j^4 ho �<� j#k-l vNmpj[( v � ( o�M#v � mpj3&�j#k � j8/2$�/#l hv{uKj � 4�o6u � j>utj#kH$puZ4 j8/#o6upl � 4 v&mtj[kwj8/.v)( j8/ u
/#l hv{u mtjQ( o�M#v � \%$tj^>{oKutv � j^$ � j>uk4 ho �81 gK$pu�\�$tj � v)(*$�/#l v{utj � 4 v�mtj#k-upo � \�$tj^$ � o6uk4&j8/#o6upl � 4 v �mpl ��� klN��$pl mpv � mtj;kwj8/.v)( j8/2/#l hv{u/utv kwj2&�v6k � o6u/j ��� v � /.v ��� j � ��+�� qtj � j2,�l mtj>u � j[\%$pj["po8>m\%$pj[/.v{u � $�4&l k
/#l*/2( v � mpj_9 U d >Z4 j>u � o! 'j � o6mpl*/#l v{upo.( j � &\ozk-o&j T j8/ � $pozkK( oNkwj8/.v)( j8/2/#l hv{u 1

f o&o./ � $po.(nlNM>o./#l hv{uZ&�v6k T k-o./#o � vtq�/.j>u � k-o.( l*M>o6mpo v�mpl ��� k-lN��$\l mpo�q utv�kwj8\%$\l j#kwj[kwj8/.v)( j8/2/#l hv{u 1
12� � � �2� � �  �5����&� #����� �� � �S �2���� # � �� � � 	%�S ������	 ! �!���)� �8���
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� u-( o �A� $7� � j8/2/#l v{utj � o6u � j#kl v6kwj � "tj84 v � mpj ��� o./#o6mtvn( o � ,6j>u � o! 'o � >Imtj � ,6j>u � o! 'o � mtj^(no1o./ u
� $po.( lNM>o./#l hv{um&�v6k T k-o./#o � v�kwj � &�j8/ � v&ov( v � ( o�M#v � mtjA&�j#k � j8/2$�/#l hv{u 17�=��� o.4 v � ( l ��� v � q�j>u � v{u�/.j � q�&\ozko
T v6kY4_$�(nozks( o � �\o � j � mtj8( � j#kI,�l*/#l v&mpj[( v�/#o.(nlNM>o./#l hv{uOmpl �I� k-lN��$plnmtv 1

;H$tj �I� kwv � j#kI,�l*/#l vNj ��� ozk hoQ�co � o6mtv j>u � j#kI,�l mtv6k-j � mpjA( v�/#o.( l*M>o./#l hv{u 1 9 o6mpo � j#ko,�l mpv6kV4�o6u � l j>upj
$pupo � � o���( oA&\kwv.&\l j � ozk-lno � \�$tj_o.(*4&o./.j>u\o3( v�/#o.(nl mpo6mtj � mtj v.�� 'j � v �21 9V$\o6upmtvA$puNv.�� 'j � v[4&lN66k-o�q � $ �
/.v�v6kmtj>upo6mpo � & $tj>mtj>u � j#k j8(nl*4&l upo6m\o � mpj[( o � o���( ov&pk-v.&\l j � ozk-l o�mtj[$pu � j#kI,�lnmtv6ke>W6)$\ozk-mpo6mpo � j>u
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( o � o���( o[&\kwv.&\l j � ozk-lno;mtj v � kwv 1�� u � v�mpv^/#o � vtq�( o � o���( o[&\kwv.&\l j � ozk-lno[v T kwj8/.j[l u T v6ko4&o./#l hv{uq/.v6kwkwj8/ � omtj[( ov( v�/#o.( l*M>o./#l hv{u/mtj[$pu v.�7 j � v 1
� j � $�( � o6mtv � mtj0� h$ � \�$tj>mpo � &pkwj2,�l o � &�$tj>mpj>u 6)$pozk-mpozk � j$j>u /#o./o"tj �81HR j j ��� j 4&v�mtvtq_k-j u

\�$tj#k-l*4&l j>u � v � mtjm� h$ � \�$tj>mpop&�$tj>mtj>u � j#k � o � l � T j8/Y"tv �v� l u utj8/.j � lnmpo6m mtj1j>u�/.v{u � k-ozk j8( � j#kI,�lnmtv6k
&pkwv.&cl j � ozk-l v mtj8(�v.�7 j � v 1�U ozk-oq\%$tj�j8(5$ � v�mtj[/#o./Y"tj �K� j>o j T j8/ � lN,6vtq\j � upj8/.j � ozk-l v 	

� $tjW( o � ( v�/#o.( l mpo6mpj � mtjW( v � v.�� 'j � v � kwj>m�$pu\mtj>u o � k-o8, hj � mtjW( v � /#o./o"pj � mpjW( v � mplN,6j#k � v �
� j#kI,�lnmtv6kwj �21
� $tj^(no�l u T v6ko4&o./#l hv{uk/.v{u � j>upl mpo1j>uIj8(
/#o./Y"tj � j>oW,�l*66j>u � j � j � mtj8/#l k>q�\%$pj�utvm/.v6kwkwj � &�v{u\mpoo]� h$ � \�$tj>mpoNmtj;v.�� 'j � v � \�$tjD4�lN66k-ozkwv{uOmtj�u�$tj2,6v 1
f o l u T v6ko4&o./#l hv{u'/.v{u � j>upl m\o1j>u0( v � /#o./Y"tj � j � k-j>m�$pupmpo6u � jNo � k-o8, hj � mtjv( v �A� j#kI,�l mtv6k-j � mpj8(

� l �I� j84&o 1������ o&kwj>m�$pupm\o6u�/#l o�v T k-j8/.jD$pu � v.&�v6k � j[&cozk-oNj8(5&pkwv�/.j � o.4&l j>u � v�mpj T o.(*(no �21
� j8\�$tj#k-l*4&v � q{j>u � v{u�/.j � qtmtjs&�v)( hB � l*/#o � \�$tj kwj T kwj � \�$tj>uW( v � /#o./Y"tj � /.v{uKl u T v6ko4&o./#l hv{u k-j8/#l j>u � j

>Z&�j#k � l utj>u � j 1 gVmtj84 ho � qcutj8/.j � l � o.4 v �3� j#kA/#o�&\o./.j � mtj@kwj8/2$7&�j#k-ozkA( o�mpl kwj8/2/#l hv{uImtj_$pu5v.�� 'j � v � l q
&�v6ke4&o.( o � $tj#k � j6q�( v � /#o./o"tj � >�( o � o���(no_&\kwv.&\l j � ozk-lno T o.(*( o6u 1 g � o.( j � j T j8/ � v � q�/.v{u � o.4 v � /.v{un(no �
� lN6)$\l j>u � j �<��hj8/#u\l*/#o �
	
s 1 3 �!	 ! 	%��� � ��
�
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z = x + y

EnvioRecepcion

  Despachador

"z"

Localizador Contenedor

Servicio Localizador

1. Invocacion del procedimiento remoto.

Referencia a objeto

2. Envio de los parametros <x,y>

Servicio IPC

7. Respuesta mas mens. implicito: <z, bar>

5. Envio del mensaje <x,y,foo> a la coordenada destino

9. Pase de la respuesta"z"

6. Llegada de la respuesta <z,bar>

4. Entrega al IPC del mensaje de
invocacion mas mens. implicito <x, y, foo>

8. Decodifica 3. Codifica

Mensajes Implicitos
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  Despachador

Localizador Contenedor

Servicio Localizador

Servicio IPC

+ * −

x,y

z = x + y
5. Entrega de parametrosal objeto correspondiente

6. Devolucion de la respuesta "z"

Objetos

1. Arribo del mensaje <x,y,foo>

2. Entrega del mensaje <x,y,foo> al localizador

3. Decodifica

4. Llamada ascendente con la invocacion <x,y>

7. Codifica

8. Envio de respuesta <z,bar>

Mensajes Implicitos
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{

}

int O2::f2(...)
{

}
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srv_invoke_reply(...)
multi_receive(...)
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dispatcher;
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