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X<KMJ��	N ¥§¦�´g¡«¤�¦�±[�� z3� �g+P�¦ R J�� ¦�´g�Pª9¥§¦sP	©«¤bS z ¯h¥§¦¤�©«�g��¤�©«��g¦�¥§��ª�S KVKWKUKVKUKUKUK �-`
X<KMJ-JkN ¥§¦�´g¡«¤�¦�±[�� �L� �g+P�¦ R J�� ¦�´g�Pª9¥§¦sP	©«¤bS � ¯h¥§¦¤�©«�g��¤�©«��g¦�¥§��ª�S KVKWKUKVKUKUKUK �-�
X<KMJHY N ¥§¦�´g¡«¤�¦�±[�� �L� �g+P�¦ R J�� ¦�´g�Pª9¥§¦sP	©«¤bS � ¯h¥§¦¤�©«�g��¤�©«��g¦�¥§��ª�S KVKWKUKVKUKUKUK �3d
X<KMJHX N ¥§¦�´g¡«¤�¦�±[���¦�©«�4O�¡¶¥ \Y�©«�S¤��±`��¤¤���ªwSg£�¥§�S¤�¦Pª9¥§�g���P©¶ KUKUKVKUKUKVKWKUKVKUKUKUK �-~
X<KMJvz N ¥§¦�´g¡«¤�¦�±[���¦�©«�4O�¡¶¥ \Y�©«�S¤��±`��¤¤���ªwSg£�¥§�S¤�¦Pª9¥§�g���P©¶ KUKUKVKUKUKVKWKUKVKUKUKUK �-�
X<KMJH` N ¥§¦�´g¡«¤�¦�±[�� J�� �g+P�¦r©«� � XL� �g_¯h¥i�g¥R¤TP������� �g¦ Y�� KUKUKVKUKUKVKWKUKVKUKUKUK J��-�
X<KMJH� N ¥§¦�´g¡«¤�¦�±[�� J�� �g+P�¦r©«� � XL� �g_¯h¥i�g¥R¤TP������� �g¦ Y�� KUKUKVKUKUKVKWKUKVKUKUKUK J��4J
X<KMJ+d�N ¥§¦�´g¡«¤�¦�±[�� YL� �g+P�¦r©«� � XL� �g_¯h¥i�g¥R¤TP������� �g¦ Y�� KUKUKVKUKUKVKWKUKVKUKUKUK J��3Y
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X<KMJH~ N ¥§¦�´g¡«¤�¦�±[�� YL� �g+P�¦r©«� � XL� �g_¯h¥i�g¥R¤TP������� �g¦ Y�� KUKUKVKUKUKVKWKUKVKUKUKUK J��3X
z4KMJ } ��¥§��¤�©¶�� �±���\Y¥R�P£(���h¥§��¤�¡¶_-\$¯g´g¥s¤(´g�h��¥§¡¢©«�Lx ¡¶¥�´4\]¯g��¤¥§¦ KVKWKUKVKUKUKUK J��3�
z4KZY ��©MO�´h��¥i¯h¥�\ ©¢ª9¤�©«�4O���\Y¥R�P£1���h¥§�S¤r¡¶_-\ KUKUKVKUKUKVKWKUKUKVKUKUKVKWKUKVKUKUKUK J-JHY
z4KZX µVª9¥§�g���P©¶ Y KUKUKVKUKUKWKVKUKUKVKUKUKVKWKUKUKVKUKUKVKWKUKUKVKUKUKVKWKUKVKUKUKUK J-JH~
z4K|z N ¥§¦�´g¡«¤�¦�±[�� YL� ¦�´h�Pª9¥§¦s\ ©«ª��V©«�4O��M���g¯h�£m¯h¥§¦¤�©¢�g��¤�©¶��g¦�±J��s\Y¥R¥R�]Rj¤LR \Y¥R¥R��g5P JHY�z
z4KZ` N ¥§¦�´g¡«¤�¦�±[�� YL� ¦�´h�Pª9¥§¦s\ ©«ª��V©«�4O��M���g¯h�£m¯h¥§¦¤�©¢�g��¤�©¶��g¦�±J��s\Y¥R¥R�]Rj¤LR \Y¥R¥R��g5P JHY-`
z4KZ� N ¥§¦�´g¡«¤�¦�±[���¦�©«�4O�¡¶¥ \Y�©«�S¤��±`��¤¤���ªwSg£�¥§�S¤ � ��¡¢¡]�h_¯g¥§¦r£�d®V©«�4O � KWKUKVKUKUKUK JHY-�
z4K�d N ¥§¦�´g¡«¤�¦�±[���¦�©«�4O�¡¶¥ \Y�©«�S¤��±`��¤¤���ªwSg£�¥§�S¤ � ¦�¤���¤�©«ªs¤-\Y�¡¶-O-y �{KUKVKWKUKVKUKUKUK JHY3d
`<KMJ [ ¡«¡¢´g¦¤�P��¤�©¶�� �±��hV¯h¥s¯g©«¦���©«�S¤����g¯C¡«©«�g�(¯g©«¦���©«�S¤ \ ��¤bSg¦ KVKUKUKVKWKUKVKUKUKUK JHY-~
`<KZY � uh��£�\ ¡¶¥s¤(©¢¡«¡«´g¦¤�M��¤¥�ª9��g¯ ©¶¤�©¶��g¦�±J��	£�´g¡¶¤�©_\ ¡«¥"\���¤bSg¦ KVKUKUKVKWKUKVKUKUKUK JHX-`
`<KZX N ¥§¦�´g¡«¤�¦�±[��	®*���byV©«�4O�£�-x�©«¡«©¶¤qy P	©¶¤bS J�� �g+P	¦	©«�C� XL� �hV¯h¥i�h¥R¤qP���P� KUKUKUK Jvz�`
`<K|z N ¥§¦�´g¡«¤�¦�±[��	®*���byV©«�4O�£�-x�©«¡«©¶¤qy P	©¶¤bS J�� �g+P	¦	©«�C� XL� �hV¯h¥i�h¥R¤qP���P� KUKUKUK Jvz��
`<KZ` N ¥§¦�´g¡«¤�¦�±[��	®*���byV©«�4O�¡¶���¯lP	©¶¤bS J�� � +P	¦r©¢� � XL� �hV¯h¥i�h¥R¤qP����� KUKVKUKUKUK Jvz�d
`<KZ� N ¥§¦�´g¡«¤�¦�±[��	®*���byV©«�4O�¡¶���¯lP	©¶¤bS J�� � +P	¦r©¢� � XL� �hV¯h¥i�h¥R¤qP����� KUKVKUKUKUK Jvz�~
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X<KMJ } ��g¦¤����S¤�¦	´g¦�¥§¯C©«� °iµ N ¦P©«£�´ ¡«��¤�©¶�� KUKUKVKUKUKVKWKUKUKVKUKUKVKWKUKVKUKUKUK dL�
X<KZY } ��g¦¤����S¤�¦	´g¦�¥§¯C©«� °iµV o¦�©¢£�´g¡¢��¤�©¶�� KUKUKVKUKUKVKWKUKUKVKUKUKVKWKUKVKUKUKUK dL�
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t ¯?RTSg_ªWP	©¶��¥§¡¶¥§¦P¦r�h¥R¤TP�����V¦"\g��¥§¦¥§�S¤�� ´g�g©�_´h¥i¯h¥§¦P©_O��l\g�P-x ¡¶¥§£ ±J������´h¤�©«�4O K � ©¶��¥§¡«¥§¦�¦	�h¥R¤ R
P�����V¦�¦�´ �Y¥R�q±J���£ ¡¶5P�x����g¯4P	©«¯g¤bS�¯g´h¥r¤ Sg©_O3S(�P��¤¥§¦q�± ©¢��¤¥R��±J¥R��¥§�gª9¥����g¯(©¢�%Sh¥R��¥§�S¤q¡«©«£(©¶¤���R
¤�©¶��g¦r�±`¤bSh¥�£�¥§¯g©«´ £ K r$-x ©«¡«©«¤Ty���¡«¦3©¢�gª9��¥§��¦¥§¦	¤bSh¥Ux ���g¯%P	©«¯h¤bS ´g¦�¥§¯C±J���ª9��S¤���¡�\���ª���¥R¤�¦ K
 |�ª9��g¦¥R�P®�¥s��j\ ��¥§ªR©¶�´g¦�x ���g¯%P	©«¯h¤bS������´h¤�©«�4OC\g���¤Vª9�¡«¦�¦bSh�´ ¡«¯ O�¥§�g¥R�P��¤¥i��¦�±[¥�Po´%\Y¯ ��¤¥§¦
��¦9\Y�¦�¦P©_x ¡¶¥ K8[ ��¤bSg©«¦�¯g©«¦�¦�¥R��¤���¤�©¶����LP�¥�\ ��-\Y�¦¥�¯g©¢¦¤����gª9¥�®�¥§ª9¤��q¦�¡«´h¤�©«��g¦|¤s��¯?RTSg_ª����´h¤�©¢�4O
xH¥§ªR��´ ¦¥1´g�g¡«©«��¥�¥vuh©«¦¤�©«�%O �P�´h¤�©«�4O ¦�¡«´g¤�©¶��g¦��´h�i¦�¡¢´h¤�©¶��g¦s¯hC�g�¤i´g¦¥1¦¥��_´h¥§�gª9¥1�_´g£ xH¥R�M¦
���g¯�¤bSS´g¦����P¥r�h�¤'\g����h¥�¤i©«�h¥��3ªR©¶¥§��¤��� Pr����%O"xY¥HSg�d®_©«��`©¢��¤bSg¥�\ ��¥§¦¥§�gª9¥��±H�h_¯g¥�± ��©«¡«´h�P¥§¦ K

�`©¶�P¦�¤���P�¥s©«��¤�P_¯g´ ª9¥ Nsast r��h¤bSg¥�^g�M¦¤ \g�P�¤_ª9�¡�¤�ª9�����¥§ª9¤�¡_y1¤���ªP�_¡«¥�¤bSg¥���¦¥§���Mª�S?R
©«�4O ¤C©«�4^ �g©«¤Ty�� \g�P-x ¡¶¥§£�±[�´ �g¯"©«�<��?Rb¯h¥§£1���g¯"�P�´h¤�©«�4O;\g���¤Vª9�¡«¦ K Nsast r?ªR��� xH¥�´g¦�¥§¯
©«� �h¥R¤TP�����V¦sP	©«¤bS ¡¶+Po�M��¤¥§¦r�±`¤-\Y�¡¶-O-y ªwSg���4O�¥§¦�xY¥§ªR��´g¦¥i©¶¤���¥��_´g©¶�P¥§¯���¥§¡«©«�Lx ¡«¥�´4\]¯g��¤¥§¦ K

p ¥vu_¤��4P�¥�¯h¥§¦�ª9�P©_xY¥r¤qP��\ ���¤_ª9�¡¢¦�°iµV  �J��?Rb¯h¥§£(���g¯ � ���g¯�� ��µV  �J¤��Lx�¡¶¥vRb¯h�P©¶®�¥§� �
±[��r�h¥R¤qP���P�_¦{P�©¶¤bSjS ©_O3S �P��¤¥§¦��±|¤-\Y�¡¶-O-y�ª�S ���4O�¥§¦ K µV©¢£�´g¡¢��¤�©¶��(¥vu?\Y¥R�P©«£�¥§�S¤�¦�ªR�����P©¶¥§¯ �´h¤
©«��¤TP�B¯g© �Y¥R��¥§�S¤�¦�©¢£�´g¡¢��¤�©¶�� \ ��ª����LO�¥§¦(¦bSg+Pm¤bSg��¤�¤bSh¥§¦�¥1\g���¤Vª9�¡«¦ \Y¥R��±[��M£ ���:��P¯h¥R���±

£1�LO��g©¶¤�´g¯g¥�xY¥R¤¤¥R��¤bSg���u��¥�\g�P¥§¦¥§��¤���¤�©«®�¥3��?Rb¯g¥§£1���g¯����g¯&¤��Lx ¡«¥vRb¯h�P©¶®�¥§�B���´h¤�©«�4O ¦�¡«´h¤�©¶�� ¦
±[��	��¯4RTSh_ªs�g¥R¤TP�����_¦ K

�`©«�g��¡¢¡_y��-P�¥�©«��¤�P_¯g´ ª9¥�r$°iµV ������(��?Rb¯h¥§£1��� ¯ \g���¤Vª9�¡g¤bSg��¤³¥vuV¤¥§�g¯g¦³¤bSh¥	¦�´h�Mª9¥
¤�P��ªR©«�4O"��¡_O���P©¶¤bS £ ´g¦�¥§¯u©«��°iµV  ¤"ª9�P¥§��¤¥���� ¯�£(��©«��¤���©¢�u£�´g¡¶¤�©_\�¡¶¥�\ ��¤bSg¦�©«����� ��¯?RTShVª



P	©¶��¥§¡¶¥§¦P¦��g¥R¤TP����� K r ´g¡¶¤�©M\ ��¤bS����´h¤�©«�%O�ªR��� xY¥�´ ¦¥§¯1©«����¯�Sg_ª��h¥R¤qP���P�_¦q¤���ª�Sg©«¥R®�¥�O���¥§��¤¥R�
��¥§¦�©«¡«©«¥§�gª9¥�¤&���´h¤¥ ± ��©«¡«´h�P¥§¦����g¯ xY¥R¤¤¥R�1¥§�g¯?Rj¤LRj¥§� ¯ ¯h¥§¡«�+y_¦ K r$´ ¡¶¤�©_\ ��¤bS ���´g¤�©«�4O0©«¦1��¡«¦�
¥§¦�¦¥§�S¤�©«��¡ P�Sh¥§�u´ ¦�©«�4O � Sµ&£�¥R¤�M©«ªR¦�¡¢©¶��¥3¯h¥§¡¢�HyB©«�B��P¯h¥R��¤0�§®��©«¯����´h¤¥ �¦�ªR©«¡¢¡«��¤�©¶�� K �0¥
¦bSh+P ¤bS ��¤�£�´g¡¶¤�©M\ ¡¶¥�\���¤bSg¦�¤bSg��¤�����¥i�hV¯h¥�¯g©«¦���©«�S¤����g¯�¡¶_-\�±[�P¥R¥�ªR���lxH¥�£1��©«�S¤���©«�h¥§¯;P	©«¤bS
¡¶¥§¦�¦i4®�¥R��Sh¥§��¯ ¤bSg����°iµV  K �g´h��¤bSh¥R� �z¤bSh¥§¦�¥ £�´g¡¶¤�©_\�¡¶¥�\ ��¤bSg¦�¯h¥§ª9��¥§��¦¥ ¤bSh¥ ¯h¥§¡«�Hy0�±�\ ��ª���¥R¤
¯h¥§¡«©¶®�¥R�by ���g¯C©«� ª9��¥§��¦¥s¤bSh¥s¤bSh�P�´4O3S4\ ´h¤��±�¤bSh¥��g¥R¤TP����� K
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[ ��£>®�¥R�by@O��M��¤¥R±J´g¡�¤0£ yu��¯h®V©«¦����³¬q���± K��%K��4K ²����PªR©¢��RT�|´g�g��R t ª9¥R®�¥§¦�±J���Sg©«¦�©«�S®*��¡«´ �Lx ¡¶¥
O�´g©«¯g���gª9¥1��� ¯0¦�´4\%\Y���¤ K�� ©«¦i¦¥§�g¦�¥��±�S_´g£��´h�i��� ¯ \ ��¤�©¶¥§�gª9¥3£1��¯h¥�P�����_©¢�4O1P	©¶¤bS Sg©¢£��

��5y��´g¦r¥vu?\Y¥R�P©¶¥§�gª9¥ K  sS ���h�jy��´ ��� �h±J��sO�©¶®V©«�4O1£1¥s¤bSh¥�©«�g¦b\ ©¶�P��¤�©¶�� ���g¯ ¤bSg¥s-\%\Y���¤�´g�g©¶¤qy K
[ P��´g¡«¯ ¡«©¶��¥s¤(¤bSg���h��¬³���± K ¬`��¤�r ����¤¥�yC���g¯$¬³���± K�� ��¤�©«� a xg�P��ªvcR����±[���xH¥§©¢�4O

\ ����¤	�±³£ yCª9�£1£1©«¤¤¥R¥����g¯ ±[���¤bSh¥§©¶��®*��¡«´ �Lx ¡¶¥i±J¥R¥§¯4x ��ªP� K  �Sg���h�V¦	��¡«¦(¤ ¬q���± K r ����¤�©«�g¥
µVª�Sg¡¢�LO1���g¯C¬³�P�± K t �S´ ���� ¨³���M£1��±J��r¤¥§��ª�Sg©¢�4O1¥vuhª9¥§¡«¡¶¥§�S¤	ªR¡«��¦�¦¥§¦ K

[ P	©¢¡«¡h��¡_P��HyV¦�ªwSh¥R�P©«¦�S1¤bSh¥�y�¥§���P¦�©«� 	 } µ } ��� ¯(¤bSh¥�±[�M©¶¥§�g¯g¦ [ £1��¯g¥�Sh¥R��¥ K  �Sg���h�V¦
¤ } �����¡Vr$´g¡¢¡«���h¥$±J�� ��¡«¡ Sh¥R�1Sh¥§¡_\ ���g¯5±[�M©¶¥§�g¯g¡_y,ªwSg��¤�¦ ���g¯5¤ � ´g¡«©«¥ � ©«£ x ��¡«¡	±[�� ¤bSg¥
O���¥§��¤�y�-O������g¯C¦bP	©«£1£1©¢�4O�ªR¡«��¦�¦¥§¦���P�Sg©«ªwS1P�¥R��¥�¤bSh¥���g¡_y ¤bSg©«�4O�¦	¤bSg��¤�O��¤�£�¥��´g¤r�± xY¥§¯
¦�£�¥ £���P�g©¢�4O�¦ K rFy@O��P��¤�©¶¤�´ ¯h¥�¤���´%c�cC���g¯:²�©«�4O�¥R��±J������¯h-\g¤�©«�4O �0£1¥���� ¯u-\Y¥§�g©¢�4O
´4\$¤bSh¥§©«��P���g¯h¥R��± ´g¡z¡«©¶±J¥����g¯ Sh�£�¥�¤ £�¥ K  | } Sh�M©«¦�� t x ©_O���©¢¡ �Hµ?Sh�P¥R¥��H¬q�P��¤�©_x=Sg��� µ?Sg���P����
� ��P© �]µV´4c§���g��� r$©«��¥�� � P�¥R�P¤����H°����g©«¥§¡«��� � �¦¥��]µV�´g£Wy��������P��¯��Ir ���Pª9¥§¡¶ � �|©«ªwSS´g� � } Sg���g¥��
� ¥§��¤bSh¥R� � �q£1©¢¡_y���� x ©MO$¤bSg���h� y��´ �³±[���£1���V©«�4O�	 } µ } ¦� ¥§� �+y��Lx�¡¶¥ K  sSg���h�V¦�¤0��¡«¡��±
N�t ���S¥§¦]\Y¥§ªR©«��¡«¡_y�¤bSh¥ ���Hy t ��¥§��²����4O �V°�¥R¥�\���� � y��¤�¦��g�i��� ¯ �|�d®*����y���±[���¥§¡¶¥R®�¥§�(´g��xg�����¥§�
y�¥§���P¦��± ± ´g� K �|©¶±J¥�P��´g¡«¯jxY¥	®�¥R�byjxY��P©«�4OUP�©¶¤bSh�´h¤�¤bSh¥�©¢�g�S´ £�¥R�P�Lx ¡¶¥�ª�Sg��©�xg��¥§���V¦�\g��4®_©«¯g¥§¯
x�y�µh���4O�¥R¥R¤���� t �g©«¡ � N 3Sg©¶¤���¦bS�� N ��¦bSg£1© � N � ��¥§¦bS � t £(©¶¤������ ¯�¡«©«¡�� [ ¦bSg��� ©S���g¯�¨³���M´g� K  sSg���h�
y��´lO�´4yV¦��

 sS ©«¦ ¤bSh¥§¦�©«¦;P��´g¡«¯ �h�¤1Sg�§®�¥@xH¥R¥§� \Y�¦�¦�©Mx ¡¶¥FP�©¶¤bSh�´h¤ ¤bSh¥&¡¶4®�¥���� �Y¥§ª9¤�©¶��o���g¯
�g�LO-O�©«�4Oi�±]£ y xH¥§��´g¤�©¶±J´ ¡_£1�¤bSh¥R���S£ y�± ��¤bSh¥R���S£ y O��P���g¯h± ��¤bSh¥R���S£Wy xY¥§¦¤³±J�P©¶¥§�g¯���� ¯1¦�©«¦¤¥R� �
µ<P���¤�© �g���g¯C£ y ¯h¥§���P¥§¦¤�S_´g¦]x ���g¯ �_¨³���M£1� K  z�¤bSh¥§£ O�3£Wy ¯h¥R¥�\Y¥§¦¤�¤bSg���g�_¦ K

 sS ©«¦i¤bSh¥§¦P©«¦�©«¦�¤bSh¥ ��¥§¦�´g¡¶¤��±�¤bSh¥ ¯ ©¶®_©¢�h¥�x ¡¶¥§¦�¦P©«�4O�¦s�± t ®*��¤�����r$¥HSh¥R�	���Lx�� ���g¯
uV©¢©



µV��¯4O�´h�P´$µV�P©IrC¥HSh¥R� } Sg��©¶¤�����y�� ��©�r$�-S ���P� �	���g¯C©«¦�¯h¥§¯ ©«ªR��¤¥§¯ ¤1¤bSh¥§£ K
 sSg¥�¤¥vuV¤��±|¤bSg©¢¦�¯g©¢¦�¦¥R��¤���¤�©¶�� ©«�gªR¡¢´g¯h¥§¦�£1��¤¥R�P©«��¡H¤bSg��¤{Sg��¦�xY¥R¥§�;\g��¥R®V©¶�´g¦�¡_y \ ´%x4R

¡«©«¦bSh¥§¯u©«��� z%J � z�X � z�Y � z�`�� ���g¯�� z-z�� K ¬q���±[¥§¦P¦�� �4K��4K ²����MªR©«��RT�|´g� ��R t ª9¥R®�¥§¦���¡«©«¦�¤¥§¯���¦�¤bSg¥
ª9LRb��´h¤bSh���©¢� ¤bSg¥§¦¥�\ ´4x�¡«©«ªR��¤�©¶��g¦��Y¯ ©¶��¥§ª9¤¥§¯0���g¯0¦�´%\H¥R�P®_©«¦�¥§¯ ¤bSg¥���¥§¦¥§���PªwS&¤bSg��¤s±J��P£1¦s¤bSg¥
x ��¦�©«¦�±J��r¤bSg©«¦�¯ ©«¦�¦¥R��¤���¤�©«�� K

 sS ©«¦'P���P� P���¦q¦�´%\%\Y���¤¥§¯�©«� \ ����¤ x<y�¤bSg¥r°�¥R±J¥§�g¦¥ t ¯h®����gª9¥§¯ N ¥§¦¥§���PªwS(¬³�P ��¥§ª9¤�¦
t O�¥§�gªvy�� ° t"N ¬ t � ´ �g¯h¥R� O��P���S¤�° t"t � ��d R �-` R } Rb° JH`3d�K
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t ¦ ��ªRª9¥§¦�¦$¤,¤bSh¥ [ �S¤¥R�P�h¥R¤1xY¥§ª9�£�¥§¦ £1���¥&���g¯ £����¥ P	©¢¯h¥§¦]\g��¥§��¯ �	£1����y ¤¥§ª�S �h�¡¶-O�©¶¥§¦
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P	©¶��¥§¡¶¥§¦P¦���¯?RTSg_ª �h¥R¤qP���P�_¦ K �`©¶�P¦¤���ª�Sg���%O�¥§¦1©«��¤-\Y�¡¶-O-y�£(�Hy ªR��´g¦¥C�<���´h¤�©«�%O \ ���¤_ª9�¡
¤ ª9��¥§��¤¥Q\Y¥R�P£1���h¥§�S¤�¡¶_-\ ¦�©«�&©¶¤�¦�¤��Lx ¡¶¥§¦ Klt ªR¡«��¦P¦�©«ª�¥vuh��£�\ ¡¶¥3�±�¤bSg©«¦i©¢¦i¤bSh¥j\H¥R�M£1���h¥§�S¤
¡¶S-\�©«�4O3ªR��´ ¦¥§¯0©«� N �´h¤�©¢�4O [ �h±J��P£1��¤�©¶��"¬q���¤_ª9�¡ � N�[ ¬ � � Y-` � K �	Sh¥§�0��¡¶_-\"©¢¦�±J��P£�¥§¯ �
¯g��¤���\ ��ªP��¥R¤�¦���¥R¥�\$¤�P�d®�¥R�P¦�©«�4O3¤bSh¥�¡¶_-\ � ªR��´ ¦�©«�4O1ª9��4O�¥§¦�¤�©¶�� ��� ¯$´g¦�©¢�4O�´4\C��¥§¦�´g�Pª9¥§¦	¡«©«��¥
x ´ �Y¥R�	¦]\ ��ª9¥����g¯C¡«©«�g� x ���g¯%P	©«¯h¤bS K t P	©«��¥§¡¶¥§¦�¦r�g¥R¤TP����� �P´g�g� ©«�4O����$��¡_O���P©«¤bSg£m¤bSg��¤�¯hS¥§¦
�h�¤j\ ��¥R®�¥§��¤Q\Y¥R�P£1���g¥§��¤�¡¶_-\ ¦3©¢¦(¥R®�¥§� £���P¥<¦�´ ¦�ª9¥�\g¤�©_x ¡«¥FxY¥§ªR��´g¦¥<�±i¤bSh¥ Sg©_O3S �P��¤¥"�±
¤-\H�¡«-O-y�ªwSg���4O�¥ K t x�yC\g��V¯g´gª9¤`�±]ª9��4O�¥§¦¤�©«��(©«¦`¤bSh¥	��¥§¯g´gª9¤�©¶����±�x ��¤¤¥R�by�¡«©«±[¥��±Y���´h¤¥R�P¦��
ªR��´g¦�©«�4O�\�����¤�©¶¤�©¶����±�¤bSh¥��h¥R¤qP���P��©¢��¥vu_¤��¥§£1¥�ªR��¦¥§¦ K

µ_¥§ª9�� ¯�� P	©¶¤bS,£��¦¤(�±�¤V¯g�Hy � ¦3��?Rb¯h¥§£1���g¯:���´h¤�©«�4O \g�P�¤_ª9�¡«¦���P�Sh¥§�,�&¯h¥§¦¤�©_R
�g��¤�©¶�� ± ��©«¡«¦����xY¥§ª9�£�¥§¦�´g�h��¥§��ªwSg�Lx ¡¶¥�±J���£ �"�h¥R¤TP����� ª9�£�\Y��h¥§�S¤����0¦�´h�Mª9¥ ¤�by_©¢�4O ¤
-xg¤���©«�B� \ ��¤bSB¤ ¤bSh¥ ¯h¥§¦¤�©«� ��¤�©¶�� ^ � ¯g¦s¤bSg��¤�©¶¤�¦ � SV¯?Rb¦¥§���PªwSB±J���¤bSh¥3¯h¥§¦�¤�©«�g��¤�©¶��B±J��©«¡¢¦��
x ´h¤�©«¦�´g�g�Lx ¡¶¥�¤C¯h¥R¤¥R�P£1©¢�h¥ P�Sh¥R¤bSh¥R����i�h�¤s©¶¤�¦bSh�´g¡«¯<¦¤�����¤i���g�¤bSh¥R� �g__¯<¦¥§���PªwS K  sSg¥
¦¥§���Pª�S�ª9�´g¡«¯hSg�§®�¥ ± ��©«¡¶¥§¯&¦�©¢£�\ ¡_y<¯g´h¥1¤ ¤¥§£�\Y��P���by&¡«©«�g�$± ��©«¡«´h��¥§¦�©«�g¯g´gª9¥§¯ x�y"± ��¯g©«�4OC��
�h_¯g¥(£�-x ©«¡¢©¶¤Ty��z±[���¥vuV��£�\ ¡¶¥ K  sSh¥R��¥3����¥ �g$©«�%Sh¥R�P¥§��¤�£1¥§ª�Sg���g©¢¦�£1¦�©¢�0¤bSh¥§¦¥3��?Rb¯h¥§£1���g¯
���´h¤�©«�4O;\g���¤Vª9�¡«¦�¤bSg��¤VP��´g¡«¯ \g��¥R®�¥§�S¤i��¦�´h�Pª9¥�±J���£ ��¥�\Y¥§��¤�©«�4O�©¶¤�¦�¦¥§���PªwS&©«� ¤bSh¥�¥R®�¥§��¤
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¤bSg��¤3¤bSg¥<¯h¥§¦�¤�©«�g��¤�©¶�� ©«¦3�g�¤3��¥§��ªwSg�Lx ¡¶¥���P�Sg©«ªwS�P�¥<ªR��¡«¡�¤bSh¥ A<.03: 64'9 C��-2 F*532 9;C��HC 9 F�� \g��-x%R
¡¶¥§£ K  sSg©¢¦n\ ��-x ¡¶¥§£ ��¡«¦1£(����¥§¦r¤bSh¥���P	©«��¥§¯ ��sP	©¶��¥§¡«¥§¦�¦ � �h¥R¤TP����� �P´g�g� ©«�4O�������?Rb¯h¥§£1���g¯
���´h¤�©«�4O \g�P�¤_ª9�¡z¦�´g¦�ª9¥�\g¤�©Mx ¡¶¥�¤(�1´g� ©�S´g¥�±J��P£m�±���¤¤���ªP� ��P�Sh¥R��¥i�(£1��¡«©«ªR©¶�´ ¦����´h¤¥R�	ªR���
©«�g¯h¥�^ � ©¶¤¥§¡_y �_´h¥R�by �$�h¥R¤TP�����"±[���� ¯h¥§¦¤�©«�g��¤�©«��"¤bSg��¤�¯h_¥§¦i�h�¤s¥vuh©«¦¤��z¤bSS´g¦�ªR��´g¦�©«�4O ª9��?R
O�¥§¦¤�©¶���¯g´h¥(¤��_´h¥R�P©¶¥§¦ K } ��g¦¥��_´h¥§�S¤�¡_y��`¥vu_¤¥R�P� ��¡�£�¥§ªwSg���g©«¦P£1¦����P¥ ´g¦�¥§¯&¤V¯g�HyB©¢�&��P¯h¥R�
¤B¦¤-\ ¦�´g�Pª9¥§¦�±J���£ ¦¥§�g¯ ©«�4O0´g�g�h¥§ª9¥§¦P¦����by �_´h¥R�P©«¥§¦ K [ �,°iµ N ���g¯ t�a °r¨ �����´h¤¥R�P¦1¯g
�h�¤���¥R¥�\ ¦¤���¤¥��LxH�´g¤�¤bSg¥�¦¥§���PªwS �S´g¥R�P©¶¥§¦�©«�Q\g�P-O���¥§¦�¦��h���g¯ ¤bSg¥i�L\%\ ¡«©«ªR��¤�©«�� ��ªRª9¥§¦P¦�©«�4O1¤bSg¥
��?Rb¯h¥§£1���g¯��P�´h¤�©«�4Os¦¥R��®V©«ª9¥r£�´g¦¤³©«£�\ ¡¶¥§£�¥§�S¤��VSh�¡«¯?Rb¯h5P	��¤�©«£�¥���±J¤¥R���s¦¥§���Mª�S1± ��©«¡«¦ �3Sh+P{R
¥R®�¥R��� �´g¦�¤���¦�©«¦�¤bSh¥�ªR��¦¥�©«� } ©«¦�ª9 � ¦ [ ² N ¬ � Y-` � �]©¶¤�©«¦�¯g© �(ªR´g¡«¤�¤�¯g¥R¤¥R�P£1©«�h¥����<��¯g¥��S´g��¤¥
¡¶¥§�4O�¤bS��±ISh�¡«¯4Rb¯h+P	�1¤�©«£�¥r���Sh+P5£1����y�¤�©«£1¥§¦³��¦�´g�Pª9¥	¦bSh�´ ¡«¯ \Y¥R�P¦�©«¦¤`��¥��_´h¥§¦¤�©¢�4O��V\ ��¤bS
¤���¯h¥§¦�¤�©«�g��¤�©¶�� K'[ �3��¯ ¯g©¶¤�©¶����S¥§��ª�SC¦��´h�Pª9¥�£�´g¦�¤�O��¤bSh�P�´4O3S ¤bSh¥�\ ��_ª9¥§¦P¦�©¢�g¯h¥�\Y¥§�g¯h¥§�S¤�¡_y K

 sS ©¶�P¯���¦��¡«´h¤�©¶��g¦q¤bSg��¤�¯h¥�\Y¥§�g¯����¦¥��_´h¥§�gª9¥��_´g£ xY¥R�P¦³¤�£1��©«�S¤���©«�(¡«S-\4Rj±J��¥R¥§¯h�£
� t�a °�¨ � �� \g��¥R®�¥§�S¤³¦¥§���PªwSg©«�4O�¤i©«�4^��g©¶¤Ty��   a N�t � ����¥r´g¦�´g��¡¢¡_ys�h�¤�±J��´ ¡¶¤ Rj¤�¡¶¥R�P���S¤ K � Sh¥§�
���hV¯h¥r± ��©«¡«¦³��� ¯1��¥§¦¤����P¤�¦��_©«¤³��¥§¦¥R¤�¦�©¶¤�¦q¦�¥��S´h¥§� ª9¥��_´g£WxY¥R�q��� ¯1¤bSg©«¦ P	©«¡«¡h¡¶¥§��¯3¤���¦�©¶¤�´g��¤�©«��
P�Sh¥R��¥�©¶¤�¦	´4\]¯g��¤¥§¦�����¥�¯g©«¦�ªR���P¯g¥§¯$´g�S¤�©«¡ ¤bSg¥�¦¥��_´h¥§�gª9¥��S´ £WxY¥R��ªR��¤�ªwSh¥§¦s´4\ ¤3¤bSh¥CSg©_O3Sh¥§¦�¤
��¯h®�¥R��¤�©«¦¥§¯ ®���¡«´h¥ K ²s©¶®�¥§�5¤bSg��¤3¤bSg¥R��¥ P�©«¡«¡{xY¥ S ©_O3Sh¥R�(�M��¤¥§¦��±��hV¯h¥$± ��©«¡«´h�P¥§¦1©«�5��¯?RTShVª
�h¥R¤TP�����V¦��h©¶¤q©«¦�©«£�\Y¥R�P��¤�©¶®�¥	¤bSg��¤������´h¤�©«�%O�¦�¡«´h¤�©«��(¦bSh�´ ¡«¯1�h�¤�¦¤-\;P�����V©«�4OWP�Sh¥§� �h_¯g¥§¦
±J��©«¡ K

�h�´g��¤bS��4P	©¶�P¥§¡¶¥§¦�¦��h¥R¤TP�����V¦r¦�´ �Y¥R��±[���£m¡«+P x ���g¯%P	©«¯h¤bS3���g¯QSg©_O3S �P��¤¥§¦��±�©«��¤¥R�bR
±[¥R��¥§� ª9¥ K  |�ª9��g¦¥R�P®�¥s��Q\g��¥§ªR©¶�´g¦nx ���g¯%P	©«¯h¤bS������´h¤�©«�4OC\g���¤Vª9�¡«¦�¦bSh�´ ¡«¯ O�¥§�g¥R�P��¤¥i��¦�±[¥�P
´4\]¯g��¤¥§¦���¦V\Y�¦�¦�©_x ¡«¥ K rC-x ©¢¡«©¶¤Ty ��¡«¦ ©«�gª9��¥§��¦�¥§¦�¤bSh¥�x ���g¯4P�©«¯h¤bS$´ ¦¥§¯"±[��iª9��S¤���¡ \���ª���¥R¤�¦ K
t ¦�¡«©«�h�V¦ O��´4\3��� ¯3¯h5P	�1±J��¥��_´h¥§�S¤�¡_y��_£1���¥�´4\]¯g��¤¥§¦��h¥R¥§¯3¤ xY¥�¦�¥§��¤�¤�£1��©¢��¤���©«� ª9�����¥§ª9¤
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¤-\H�¡«-O-y�©¢�h±[��M£1��¤�©¶�� K � Sg¥§�(ª9��4O�¥§¦¤�©«��(¯g´h¥	¤�ª9���¤�P�¡ 4®�¥R��Sh¥§��¯ ©«�gª9��¥§��¦¥§¦���¤bSh¥	ª9��S®�¥R�]R
O�¥§�gª9¥�¤�©«£�¥��± ¤bSh¥����´h¤�©«�%O���¡_O���P©«¤bSg£ ©¢�gª9��¥§��¦¥§¦��hªR��´g¦P©«�4O�£����¥����g¯�£����¥�¯g��¤��C\ ��ª���¥R¤�¦�¤
¤�P�§®�¥§¡Y��¡¶��4OCPr����%OW\ ��¤bSg¦����g¯jP���¦�¤¥�£���P¥�x ��� ¯4P	©«¯h¤bS K  sSh¥R�P¥R±[���¥��<x ���g¯%P	©«¯h¤bS�¥��3ªR©¶¥§�gªvy
©«¦r®�¥R�by ©«£�\Y���¤����S¤�©«�FP	©¶��¥§¡¶¥§¦P¦r�h¥R¤TP�����V¦ K � ©_O3Sg¥R��x ��� ¯4P	©«¯h¤bS�¥��3ªR©¶¥§�gªvyC��¥§¦P´g¡¶¤�¦	©¢�FSg©_O3Sg¥R�
x ��¤¤¥R�by ¡«©¶±J¥ K

�z��¦¤�¡_y��V��¦q¤bSh¥��S´ £WxY¥R�q�± £�´g¡¶¤�©¢£�¥§¯g©«���L\%\ ¡¢©«ªR��¤�©¶��g¦³©¢�gª9��¥§��¦¥§¦����_´g��¡«©¶¤qy��± ¦�¥R��®_©¢ª9¥
£�¥R¤�P©«ªR¦�¡«©«��¥�¯g¥§¡«�Hy ���g¯ �©«¤¤¥R�{xH¥§ª9�£1¥i©«£�\Y���¤����S¤�©¢¦�¦�´h¥§¦�©«�;P	©¶�P¥§¡¶¥§¦�¦��h¥R¤TP�����V¦ K r ´g¡¶¤�©_\���¤bS
���´h¤�©«�4OUS ��¦ xY¥R¥§�(¦bSg+P	�3��¦q�i± �§®���M�Lx ¡¶¥���¡«¤¥R�P�g��¤�©¶®�¥�xH�¤bS1±[���ªR©¶�PªR´g©¶¤³¦bP	©¶¤�ª�Sg¥§¯(���g¯ \ ��ª���¥R¤
¦]P	©¶¤�ªwSh¥§¯��h¥R¤TP�����V¦ � ` � JH` � X3d � ~ � `-Y � `?J � � � J-J � ��¦�©«¤n\g�Pd®V©«¯h¥§¦���� ¥§��¦]y3£�¥§ªwSg���g©«¦P£ ¤�¯g©¢¦ R
¤�P©_x ´h¤¥�¤�P� �3ª �=x ��¡«��� ª9¥��h¥R¤TP����� ¡¶���¯ ��¦sP�¥§¡«¡]��¦	©«� ª9��¥§��¦¥U\g�P-x �Lx ©«¡«©«¤Ty1�±�¯h¥§¡«©«®�¥R�by K  sSh¥§¦�¥
\g���¤Vª9�¡«¦i´g¦¥�¤��Lx�¡¶¥vRb¯h�P©¶®�¥§�"�P�´h¤�©«�4O ��¡_O���P©«¤bSg£1¦�� ¡«©«�g�$¦¤���¤¥(���¯g©«¦¤����gª9¥�®�¥§ª9¤�� � ¤$ª9�£ R
\ ´h¤¥s£�´ ¡¶¤�©_\ ¡¶¥	���´h¤¥§¦ K�a �?Rb¯h¥§£1���g¯3���´h¤�©¢�4O \ ���¤_ª9�¡¢¦�¡¶¥§�g¯ ¤bSh¥§£1¦¥§¡«®�¥§¦�®�¥R�by � ��¤�´h�P��¡«¡_y�¤
£�´g¡«¤�©_\ ��¤bS����´h¤�©¢�4OVxY¥§ªR��´g¦¥�¤bSh¥r�P�´h¤¥	¯g©«¦Pª9d®�¥R�by \g��Vª9¥§¦�¦�ªR����xY¥�¤�´g�h¥§¯�¤���¥R¤�´h�P�1£�´g¡¶¤�©M\ ¡¶¥
\ ��¤bSg¦r���g¯FSh¥§�gª9¥i����¥i��¥�y�¤ � Sµ ���´h¤�©«�%O�©¢�C��¯?RTShVª P	©¶��¥§¡«¥§¦�¦��h¥R¤TP�����V¦ K
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a ´g�1��©«£ ©«��¤bSg©«¦�¤bSh¥§¦�©¢¦�©«¦�¤&¯h¥§¦�©_O��k\g�P�¤_ª9�¡«¦�¤bS ��¤1¦]\Y¥§ªR©_^ ªR��¡«¡_y0¤���ªP�_¡«¥$©«¦�¦�´g¥§¦
¥§�gª9�´g�S¤¥R��¥§¯3©¢��P	©¶�P¥§¡¶¥§¦�¦³�h¥R¤qP���P�_¦ K  sSh¥s^g�M¦¤�¯h¥§¦P©_O��(©«¦P¦�´h¥{P�¥�¤���ªP�_¡¶¥§¯;P���¦q¤bSg¥ �¦¥§���PªwSg©«�4O
¤�©¢�4^ �g©¶¤qy �U\g��-x ¡¶¥§£ K �0¥s¯h¥§¦P©_O��h¥§¯ ¤bSh¥ N �´h¤�©«�%O a �4Rb°�¥§£(���g¯ t ªvyVªR¡«©«ª r$´ ¡¶¤�©_\ ��¤bS ¬³���¤LR
ª9�¡ � Nsa�t r � �4P�Sg©«ªwS(©«¦�¤bSh¥���g¡_y���?Rb¯g¥§£1���g¯3���´h¤�©«�4OW\g���¤Vª9�¡�¤bS ��¤�¤���ªP�_¡¶¥§¦�¤bSg¥�¦¥§���Mª�Sg©«�%O
¤&©«�4^ �g©«¤Ty \g�P-x ¡¶¥§£>���g¯ Sg��¦�ª9����P¥§ª9¤�xY¥HSg�§®V©¶��1©«��¤bSh¥1\g�P¥§¦¥§�gª9¥ �±��g¥R¤TP�����k\ ����¤�©¶¤�©¶�� ¦ K
N{a�t r?´g¦�¥§¦��� ¡_y$¯g©«¦�¤����gª9¥§¦����g¯0©«�S¤¥R�P�hV¯g��¡zª9_��P¯g©¢�g��¤�©¶�� ¤C£1��©«�S¤���©«�"¡¶S-\%Rj±[��¥R¥§¯g�£���¤
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��¡«¡�¤�©«£�¥§¦ K;Nsa�t r ¯gS¥§¦��h�¤i��¥§¡_y"��u¦¥��S´g¥§�gª9¥3�_´g£ xH¥R�M¦i���g¯@Sg¥§�gª9¥(©«¦�©«�%Sh¥R��¥§�S¤�¡_y ±J��´g¡«¤ R
¤�¡¶¥R�P���S¤ K �0¥r��¡¢¦�\ ��d®V©«¯h¥�¤bSh¥ ^g�P¦¤`ª9�����¥§ª9¤��g¥§¦�¦'\g��_�±g±J��³������4Rb¯h¥§£1���g¯����´h¤�©¢�4O�\ ���¤_ª9�¡
¤bSg��¤�¯gS¥§¦��h�¤���¡«¡¶+P ¦¥§���PªwSg©«�4O�¤�©«�4^ �g©«¤Ty K a ´h��P�������� Nsa�t r ©«¦ \g�P¥§¦¥§��¤¥§¯�©«� } Sg�L\g¤¥R�
Y<K

[ ��¤bSh¥ Nsa�t r \g�P�¤_ª9�¡ ��P�¥���¦�¦�´g£�¥§¯1¤bSg��¤³��¥§¡«©¢�Lx ¡¶¥�´4\]¯g��¤¥§¦³����¥	�d®*��©¢¡«�Lx ¡¶¥�¤�¤bSg¥
���´h¤�©«�4O;\g���¤Vª9�¡ KWN ¥§¡«©«�Lx ©¢¡«©¶¤TyCªR��� xY¥���¯g¯h¥§¯"��¤s¤bSh¥�¡«©«�g�C¡«�Hy�¥R� KC� 5P�¥R®�¥R� �z£��¦¤s¥vuh©«¦¤�©¢�4O
P	©¶��¥§¡¶¥§¦P¦	¦¤���ªP� ©«£�\�¡¶¥§£�¥§�S¤���¤�©¶��g¦	¯g3�h�¤ Sg�§®�¥���¥§¡¢©«�Lx ¡¶¥�¡¢©«�h� ¡«�Hy�¥R�M¦ K  �Sg©«¦{\g�P�£�\g¤¥§¯<´g¦	¤
¯h¥§¦�©_O��,°"yV�g��£1©«ª$µ_�´g�Pª9¥$ z�P��ªR©«�4O � °iµV  � � P�Sg©«ªwS,��¡«¦&¯h_¥§¦1�h�¤(´ ¦¥C¦¥��_´h¥§�gª9¥$�_´g£ xH¥R�M¦
¤@\g��¥R®�¥§�S¤ \Y¥R�P£(���h¥§��¤1¡«S-\ ©¢�4O �r©¶¤(´g¦�¥§¦(©«�h±J��P£1��¤�©«��,�LxH�´g¤1¤bSh¥ ¦�¥§ª9��g¯?Rj¤LRb¡«��¦¤;Sh-\ ¤
¤bSh¥	¯h¥§¦¤�©¢�g��¤�©¶�����¡¶��4OWP	©¶¤bS�¤bSh¥	¯ ©«¦¤����gª9¥�¤�¤bSh¥r¯h¥§¦¤�©«� ��¤�©¶���¤U\g�P¥R®�¥§��¤ \Y¥R�P£(���h¥§��¤³¡«S-\ ¦ K
°sµh �£(�Hy S �§®�¥�¦bSh���¤`¤¥R�P£ ¡¶_-\ ¦��Lx ´g¤�ª9��g¦P©«¯h¥R�P�Lx ¡«¥ \Y¥R��±J��P£1���gª9¥�O���©«�g¦�����¥���¤¤���©«�h¥§¯�ª9�£ R
\ ����¥§¯�¤i¤bSg¥	©«�S¤¥R�P�hV¯g��¡hª9S��M¯g©«�g��¤�©¶����L\=\g�����ª�S3´g¦¥§¯1©¢� Nsast r K �0¥	��¡«¦�´g¦¥�¤bSh¥	ª9¥§�S¤�P��¡
\ ���P��¯g©_O�£F�±���?Rb¯h¥§£1��� ¯C���´h¤�©¢�4O �=P�S ©«ª�SC©¢¦	�h�¤�¤ ¦¥§� ¯$´4\]¯g��¤¥§¦���¦�¡¶��%O3��¦�¤bSh¥R��¥�¥vuh©«¦¤�¦
��¤�¡¶¥§��¦¤s��h¥ \ ��¤bS0¤C¤bSh¥1¯g¥§¦¤�©«�g��¤�©¶�� � ¥R®�¥§�&¤bSh�´%O3S0¤bSh¥�\ ��¤bS&©¢¦s¡¶��4O�¥R�i¤bSg���&¤bSh¥(¦bSh��P¤ R
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query from successor and PFC  and AFC not satisfied(b)
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or PFC satisfied or D
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j = infinity and Dj k= infinityi i

FD j
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(g) last reply and PFC not satisfied with current value of 

current value of  FDj
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last reply and PFC and AFC not satisfied with (f)
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i

last reply and PFC satisfied with current value(e)

(d) last reply ; action: set  FDj
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with AFC satisfied and PFC not satisfied.
and PFC not satisfied or query  from  successor

input event other than

successor.
input event other than last reply or query from (n)

or query from successor
 last reply, increase in Dj
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\ ��¦�¦�©¶®�¥ K �h����P�´h¤¥R�P¦�©«� 	 ¤ xY¥§ª9�£�¥Q\ ��¦P¦�©¶®�¥��³��¡«¡����´h¤¥R�P¦�´4\�¦¤��¥§��£ �±r¤bSh¥§£ Sg�d®�¥ ¤
xH¥§ª9�£1¥�\ ��¦�¦P©¶®�¥ K  sSh¥����´h¤¥R�P¦�´4\ ¦¤�P¥§��£ �± ���´g¤¥R�P¦�©¢� 	m©«�gªR¡¢´g¯h¥§¦³��¡«¡ ���´h¤¥R�P¦�©«� � K �h���£
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� ¥§£1£1� � P�¥��V�h+P ¤bS ��¤�P�Sh¥§�(�P�´h¤¥R�P¦�©«� � xY¥§ª9�£�¥ \ ��¦�¦�©¶®�¥��V¤bSh¥�y3¦¥R¤�¤bSh¥§©¶��¯g©«¦¤���� ª9¥§¦�¤
©«�4^ �g©«¤Ty K  sSh¥R��¥R±J���¥��h¤bSg©¢¦�¡¶¥§£1£1��©«¦r¤�P´h¥ K �
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�U�5�I����� t ¦�¦�´g£1¥�¤bSg��¤ ¤bSh¥�¤�P��� ¦�£1©«¦�¦P©¶����±V´%\Y¯ ��¤¥`£1¥§¦�¦��LO�¥§¦ �P¥�\H��P¤�©«�4O�¤-\Y�¡¶-O�©«ªR��¡�ªwSg���4O�¥§¦
�h¥R®�¥R��ª9¥§��¦¥§¦����¤¥R�M£1©«�g��¤¥§¦i��� ¯0¤bSg��¤�¤bSg¥R��¥(����¥(©¢�gª9�����¥§ª9¤s®���¡«´h¥§¦�©«�"¤bSh¥1���´g¤�©«�4O ¤��Lx ¡¶¥§¦ K
 sSg©«¦�©«£�\�¡«©¶¥§¦�¤bSg��¤i¤bSh¥R��¥1£�´g¦¤VxY¥���¤�¡¶¥§��¦�¤s��h¥1��5P � ªR��¡«¡�©¶¤� � �±�¤bSg¥����´h¤�©«�4O�¤��Lx ¡«¥§¦s±[��
P�Sg©«ªwS�¥§©«¤bSh¥R�³���1©«�4^��g©¶¤¥��_´g£ xY¥R���±�´4\]¯g��¤¥�£�¥§¦�¦P�LO�¥§¦q����¥{O�¥§�h¥R�M��¤¥§¯1��³©«�gª9��P��¥§ª9¤³¯g©«¦¤���� ª9¥
��z¦�´gªRª9¥§¦P¦���©¢�h±[��M£1��¤�©¶��i©«¦|-xg¤���©«�h¥§¯ K9t ±[¤¥R�z¤�©«£�¥ � �*¥§©¶¤bSh¥R�z��¡¢¡����´h¤¥R�P¦�����¥�£�´h¤�´ ��¡«¡_y���¥§��ª�S?R
�Lx ¡¶¥������¤i¡¶¥§��¦¤s��g¥1©«¦s©«�g��ªRª9¥§¦�¦P©_x ¡¶¥�±[�P�£ � ¦�´4x ¦�¥R¤��±����´h¤¥R�M¦s©«�"¤bSh¥ O��P�L\=S K  sSg¥R��¥R±[��P¥��
xH¥§ªR��´ ¦¥ Nsast r ¤�P¥§��¤�¦1¥§��ª�S ¯h¥§¦¤�©«� ��¤�©¶��,©«�g¯h¥�\Y¥§�g¯g¥§��¤�¡_y"�±�����y��¤bSh¥R����©¶¤�±J�¡«¡¶+P�¦�±[���£
� ¥§£1£1��¦ � ¤ J�� ¤bSh¥R��¥�ªR��� �h�¤�xY¥�©¢�4^ �g©¶¤¥i´%\Y¯ ��¤¥§¦	���g¯ ¤bSh¥R��¥R±J���¥��H¤bSg©«¦r¤bSg¥R���¥§£ ©«¦r¤�P´g¥ K
�

� ����� � ��� " ����� ���  �� ��� � ��� � � ��� � ���������� � �� 	!�'����(#�

t ¦�¤bSg¥3´g¦¥(�±�¤bSh¥ [ ��¤¥R�M�h¥R¤�©«� ª9��¥§��¦¥§¦��*P�¥ ªR���B±J���¥§¦¥R¥ [ �S¤¥R�P�h¥R¤ Rb¦P´4\%\Y���¤¥§¯&¥§�4R
¤¥R�b\g�P©«¦�¥§¦1©«��P�Sg©«ª�S ��¡«¡sx ´ ¦�©«�h¥§¦�¦���ª9¤�©«®_©¶¤�©«¥§¦(����¥<ª9��g¯g´gª9¤¥§¯ ®_©¢�0¤bSh¥ [ �S¤¥R�P�h¥R¤ K �`©«�g���gªR©¢��¡

¦¥R��®V©«ª9¥§¦���¦¥§ªR´h�P©¶¤�©«¥§¦�¥vuVªwSg���4O�¥§¦$��� ¯ ¥§£�¥R�bO�¥§�gªvy ¦¥R��®V©«ª9¥§¦C���P¥0¥vuV��£�\�¡¶¥§¦��±��L\%\ ¡«©«ªR��¤�©«��g¦
¤bSg��¤ P�©«¡«¡`��¥��_´g©¶��¥(��¥§¡«©«�Lx ¡«¥ [ �S¤¥R�P�h¥R¤�ª9��g�h¥§ª9¤�©¶®V©¶¤qy KF[ �u¦�´ ª�S�¦�©¶¤�´g��¤�©¶�� ¦���©«¤�©«¦��h�¤�´ �S´g¦P´g��¡
±[�����bO����g©Mc§��¤�©¶��g¦�¤ \g��d®V©«¯h¥�¤-\Y�¡¶-O�©«ªR��¡H��¥§¯g´ �g¯g���gªvy1©«�3¤bSh¥�±[��M£ �±�£�´ ¡¶¤�©_\ ¡¶¥�¡«©«�h�V¦ P	©«¤bS
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¦¥�\ ���P��¤¥�O���¤¥�P��Hy&�P�´h¤¥R�P¦�¤ ¤bSh¥ [ ��¤¥R�M�h¥R¤ K a �h¥�©«¦�¦�´g¥ P	©«¤bS<´ ¦�©«�4O £�´g¡¶¤�©_\ ¡«¥�¥�O���¥§¦�¦�¡«©«�h�V¦
©«¦�¤bSg��¤�£1���S´ ��¡ ª9��4^%O�´h�M��¤�©¶�� �±³©«�S¤¥R�P�g��¡]�P�´h¤¥R�P¦{P��´g¡«¯1xY¥��g¥R¥§¯h¥§¯ ¤3£(����¥�¤bSh¥�¯h¥R±J��´ ¡¶¤
���´h¤¥ \Y�©«��¤�¤���h¥��±q¤bSh¥CO���¤¥�P��+y"���´h¤¥R�P¦ K  �Sg©«¦�P��´g¡¢¯$��¥��_´g©¶�P¥�ª9��g¦�©¢¯h¥R�P�Lx ¡¶¥ \ ¡«���g� ©«�4O
���g¯B£��� ©¶¤��P©«�4O K;N ´g� �g©«�4O ���&��4Rb¯h¥§£1���g¯B���´h¤�©«�4O1\ ���¤_ª9�¡�©«�0¤bSh¥3���´h¤¥R�P¦��±�¤bSh¥(�h¥R¤ R
P����� P��´g¡«¯0��¡«¡«+P ���´g¤¥R�P¦i¤$¯%y_�g��£(©«ªR��¡«¡_y \ ©«ª��"¯g© �Y¥R��¥§�S¤VO���¤¥�P��+y&���´h¤¥R�M¦i±J���¯g© �Y¥R��¥§�S¤
¯h¥§¦¤�©«�g��¤�©«��g¦`©«��¤bSh¥ [ �S¤¥R�P�h¥R¤ K  �Sg©«¦*P��´ ¡«¯C\g��d®V©«¯h¥�©«£�\ ¡«©«ªR©¶¤�¡¶���¯ x ��¡«��� ªR©«�4O �-xY¥§ªR��´g¦¥�¦�£�¥
O���¤¥�P��+y(���´h¤¥R�M¦qªR���1 �Y¥R��xH¥R¤¤¥R�n\ ��¤bSg¦q¤�ª9¥R��¤���©«�3¯h¥§¦¤�©«� ��¤�©¶��g¦ K't ¡¢¦ ��¤bSh¥	���´h¤¥R�P¦ P��´g¡¢¯
¤�P���g¦�©¶¤�©«�� ¦�£1S�¤bSg¡MyC¤C����y<�§®���©«¡«�Lx ¡«¥CO���¤¥�P��Hy"���´g¤¥R�i©¶±³¤bSh¥�ªR´h���P¥§��¤�¡_y ´g¦¥§¯"¡«©«�h� ¤ ¤bSg¥
[ �S¤¥R�P�h¥R¤�±J��©¢¡¶¥§¯ K  sSh¥�£(��©«�3��¯g®*���S¤��LO�¥s�±]��?Rb¯h¥§£1��� ¯(���´g¤�©«�4O�4®�¥R��¤bSh¥�¤��Lx ¡¶¥vRb¯h�P©«®�¥§�(���´g¤ R
©«�4O��L\%\g�����ªwS P��´g¡¢¯ xY¥�¤bSg��¤³©«�S¤¥R�P�g��¡S���´h¤¥R�P¦'P��´g¡«¯ Sg�d®�¥�¤i£1��©«�S¤���©«�����´h¤¥§¦`��g¡Myi±[���¤bSg¥
¦�´4x ¦¥R¤��±����´h¤¥§¦�¤bSh¥�y"����¥�´g¦�©«�%O K  sSh¥ �g__¯"¦¥§���Mª�S&´g¦�¥§¯ x<y$��4Rb¯h¥§£1���g¯"���´g¤�©«�4O;P��´g¡¢¯
��g¡_y;xH¥W\g��-\ �LO���¤¥§¯ ´4\$¤1¤bSg¥�¥§¯4O�¥��±�¤bSg¥i��bO����g©_c§��¤�©«�� �h¥R¤qP���P� K  sSg©¢¦�£�¥§ª�Sg��� ©«¦�£ ªR���

xH¥i´ ¦¥§¯�¤(£1��©«�S¤���©«� �P�´h¤¥§¦�¤�xY�¤bSC©«�S¤¥R�P�g��¡]¯g¥§¦¤�©«�g��¤�©¶�� ��� ¯ ¥vu_¤¥R�M�g��¡ ¯h¥§¦¤�©¢�g��¤�©¶��g¦ K

� ����� �'���" ����� ��� ��

�0¥ Sg�§®�¥ \g��¥§¦¥§�S¤¥§¯ Nsa�t r �H¤bSh¥U^g�P¦�¤���?Rb¯h¥§£1���g¯$���´h¤�©«�%O1��¡_O���P©¶¤bSg£ ¤bSg��¤�\g�PLR
®_©«¯g¥§¦�£�´g¡«¤�©_\ ¡¶¥ ¡¶_-\4Rj±J��¥R¥1\ ��¤bSg¦�P�©¶¤bSh�´h¤�¤bSh¥C�g¥R¥§¯:±J��(ª9�£�\ ¡¶¥R¤¥F\ ��¤bS ©«�g±[��P£(��¤�©¶����q¦¥vR
�S´h¥§� ª9¥��_´g£WxY¥R�P¦r��¥R±[�P¥§¦bSh¥§¯l\Y¥R�P©«_¯g©¢ªR��¡«¡_y��V���¤�©¢£�¥�¦¤���£�\�¦ K �0¥CS �§®�¥C\g��d®�¥§¯ ¤bSg��¤ Nsast r
©«¦	¡¶_-\4Rj±J��¥R¥����g¯ ª9���®�¥R��O�¥§¦s©«�C��^��g©¶¤¥i¤�©«£1¥ K �0¥���¡«¦3¥vuV��£(©«�h¥§¯ ¤bSh¥ �¦¥§���PªwSg©«�4O3¤ ©«�%^ �?R
©¶¤Ty�� \ ��-x ¡¶¥§£ ��� ¯$¥§¡«©¢£1©«�g��¤¥§¯ ©¶¤�¦	VªRªR´h���P¥§�gª9¥�©«� Nsast r��]¦�´ ª�S ¤bSg��¤�¦��´h�Pª9¥§¦�¯h3�g�¤�¦¥§� ¯
��¥�\Y¥§��¤¥§¯��g__¯$¦¥§���Pª�Sg¥§¦�©«�C¤bSh¥i¥R®�¥§�S¤��±�¯h¥§¦¤�©¢�g��¤�©¶��g¦{xY¥§©«�%O1´g�h��¥§��ªwSg�Lx ¡¶¥ K �0¥ \g�P¥§¦¥§��¤¥§¯
¤bSh¥�¤�©«£�¥����g¯�ª9�£1£�´ �g©«ªR��¤�©¶���ª9�£�\ ¡«¥vuV©¶¤qy(��¥§¦P´g¡¶¤�¦�±[�� Nsast r K%N{a�t r ©«¦�®�¥R�by �L\%\ ¡«©¢ªR�Lx ¡¶¥
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��FP	©«��¥§¯ �g¥R¤TP�����_¦���P�©¶��¥§¡¶¥§¦�¦��h¥R¤TP�����V¦"P	©¶¤bS<¦¤���¤�©«ª��h_¯g¥§¦��H��� ¯ ª9�´g¡¢¯ ��¡«¦� xY¥��L\%\�¡«©¶¥§¯C¤
P	©¶��¥§¡¶¥§¦P¦��g¥R¤TP�����_¦�P	©¶¤bSC¦��£�¥i¯h¥�O���¥R¥i�±�£�-x�©«¡«©¶¤qy K
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[ � ¤bSh¥ Nsa�t r \g���¤Vª9�¡ �4P�¥i��¦�¦�´g£�¥§¯�¤bS ��¤���¥§¡«©«�Lx ¡«¥�´4\]¯g��¤¥§¦�����¥i�d®*��©«¡¢�Lx ¡¶¥�¤�¤bSh¥s���´h¤�©¢�4O
\g���¤Vª9�¡ K"N ¥§¡«©«�Lx ©¢¡«©¶¤Ty ªR��� xY¥���¯g¯g¥§¯ ��¤�¤bSh¥�¡«©«�h� ¡«�+y�¥R� KV� 5P�¥R®�¥R� �|£��¦¤�¥vuh©«¦¤�©«�4O P	©¶��¥§¡¶¥§¦P¦
¦¤���ª��$©¢£�\ ¡¶¥§£�¥§�S¤���¤�©¶��g¦�¯g(�h�¤�S �§®�¥��P¥§¡«©«�Lx ¡¶¥i¡¢©«�h�3¡¢�Hy�¥R�P¦ K�a �4Rb¯h¥§£1���g¯ �P�´h¤�©«�4O�\g�P�¤_ª9�¡«¦
��¯g�L\g¤¥§¯�±[���´g�g��¥§¡«©«�Lx ©¢¡«©¶¤Ty ´g¦¥�¦�´h�Pª9¥ ���´h¤¥§¯ ¯g��¤�� \ ��ªP��¥R¤�¦����¤�©¢£�¥ ¦�¤���£�\ ¦�¤ ®���¡«©«¯ ��¤¥
´4\]¯g��¤¥§¦ K ¬q���¤_ª9�¡¢¦ ´ ¦�©«�4O&¤�©¢£�¥§¦¤���£�\ ¦ ����¥"¦�´g¦�ª9¥�\ ¤�©_x ¡¶¥C¤,©«�g¥��(ªR©¶¥§�S¤�xY¥HSg�§®V©¶���©«� ¤bSg¥
\g��¥§¦¥§�gª9¥q�±g�h_¯g¥³±J��©¢¡«´h��¥ �J¤�©«£�¥§¦�¤���£�\ O�¥R¤¤�©¢�4O	��¥§¦�¥R¤|¤��������bx ©«¤�P���by�®*��¡«´g¥ �wK µ_�´h�Mª9¥q���´h¤�©¢�4O
©«¦��g�¤����"¥��3ªR©¶¥§��¤�-\g¤�©«��<��¦�¤bSh¥�¦�©McR¥��±�¤bSh¥��h¥R¤TP����� ©¢�gª9��¥§��¦¥§¦ K �q®�¥§��¤�´ ��¡«¡_y��Y¤bSh¥�¦�©_cR¥��±
¤bSh¥lSh¥§��¯h¥R�P¦ P	©«¡«¡nxY¥C£����¥C¤bS ���,¤bSh¥$¯g��¤�����¥§¦]\Y¥§ªR©«��¡¢¡_yB©«� ¤bSh¥F\g��-\Y�¦¥§¯ [ ¬³® � P�Sh¥R��¥C���
��¯g¯h��¥§¦�¦{S ��¦ JHY-~ x ©«¤�¦ K

[ � ¤bSg©«¦�ªwSg�L\g¤¥R����P�¥C©¢��¤��V¯g´gª9¥����g¯,���g��¡My�cR¥ ¤bSh¥C°iµV  � ¯%y_�g��£(©«ª�¦�´h�Pª9¥ ¤��¥R¥ �
\g���¤Vª9�¡ � z�X � z-z�� ��P�Sg©«ªwS,ª9��g¦¤�©¶¤�´g¤¥§¦1�&�h¥�PF�L\=\g�����ª�S:±[��1��4Rb¯h¥§£1���g¯,¯g©¢¦¤����gª9¥ ®�¥§ª9¤��
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���´h¤�©«�4O$±[�����¯?RTShVª(�h¥R¤qP���P�_¦CP	©¶¤bSB´g�h��¥§¡«©¢�Lx ¡¶¥1¯h¥§¡«©«®�¥R�by K °iµV  ´g¦�¥§¦�� ¦�´h�Pª9¥vRj¤�P��ªR©¢�4O<��¡_R
O���P©¶¤bSg£ ¦P©«£1©«¡«����¤(¤bSg¥s��h¥���¯h®�VªR��¤¥§¯ ©¢�Q\g�P©¶���¤��Lx ¡«¥vRb¯h�P©¶®�¥§�����´g¤�©«�4O�\g���¤Vª9�¡«¦r©¢�QP�Sg©«ªwS
���´h¤¥R�P¦�£1��©«�S¤���©«�C���´g¤�©«�4O1©«�h±J��P£1��¤�©«�� ±[�����¡«¡|�g¥R¤TP�����C¯h¥§¦¤�©«� ��¤�©¶��g¦ � X-� � K  z(�P¥§¯g´gª9¥�¤bSg¥
�S´g£ xY¥R�³�± ¡¶_-\ ¦��S¤bSh¥�¦�´g�Pª9¥vRj¤�P��ªR©«�4O���¡_O���P©¶¤bS £ ��¡«¡¶5P	¦³±J���ª9�£�\ ¡¶¥R¤¥�\ ��¤bSg¦³¤CxY¥	ª�Sg¥§ª���¥§¯
±[���¡¶S-\�¦UxY¥R±[��P¥�xY¥§©«�4OC��¯g¯h¥§¯B¤$¤bSh¥3���´h¤�©«�%OC¤��Lx ¡¶¥ K °iµV  ´ ¦¥§¦�©«�g±[��P£(��¤�©¶��&�LxY�´h¤�¤bSg¥
¡¶¥§�4O�¤bS"���g¯0¦¥§ª9��g¯4Rj¤LRb¡«��¦¤USh-\ � ��� � � � ��� � � � � � �±�¤bSh¥�¦bSh���¤¥§¦�¤V\ ��¤bS"¤ ��¡«¡��_�h5P	�0¯h¥§¦¤�©_R
�g��¤�©¶��g¦�¤bS_´g¦�¥§¡«©¢£1©«�g��¤�©«�%O�¤bSh¥�ª9�´g��¤�©¢�4O�¤(©«�4^��g©¶¤Ty \g��-x ¡¶¥§£ �±�° ��� K

t �g_¯h¥��P´g�g� ©«�4Oi°iµV 5£1��©«�S¤���©«�g¦q¦�Sh���¤¥§¦¤�\ ��¤bSg¦�¤���¡¢¡g��¥��_´g©¶��¥§¯3¯h¥§¦¤�©«� ��¤�©¶��g¦q©¢�
©¶¤�¦����´h¤�©¢�4Os¤��Lx ¡¶¥§¦ K t �hV¯h¥	��¡«¦�i£1��©«�S¤���©«�g¦�¤bSh¥	���´h¤�©«�4Os¤��Lx�¡¶¥§¦³�±]��¡«¡g©«¤�¦³�V�h+P	�(�h¥§©_O3S�xH��M¦ K
t �hV¯h¥�´g¦�¥§¦q¤bSh¥����´h¤�©¢�4O�¤��Lx ¡«¥§¦��±|�_�h5P	� �h¥§©_O3S�xH��M¦���¡¶��%O P	©«¤bS1¤bSh¥�¡«©«�h��ª9�¦¤�¦�¤��V�h+P	�
�h¥§©_O3S�xH��M¦r¤;O�¥§�h¥R�P��¤¥1©¶¤�¦�+P	�<���´g¤�©«�4O1¤��Lx ¡«¥ K"t �P�´h¤�©«�4O £�¥§¦�¦��LO�¥Cxg�����¯gªR��¦�¤"x<yC� �h_¯g¥
ª9���¤���©«� ¦��<®�¥§ª9¤��1�±	¥§��¤�P©«¥§¦ P�Sh¥R��¥ ¥§��ª�S,¥§�S¤�byBª9����P¥§¦]\Y��g¯g¦�¤"�<���´g¤¥ ©«�u¤bSh¥����´h¤�©¢�4O
¤��Lx ¡¶¥ �_¥§��ª�S ¥§��¤��y�ª9��S¤���©«�g¦���¯g¥§¦¤�©«�g��¤�©¶��3©«¯h¥§�S¤�©_^g¥R� � �S¤bSh¥�¯g©«¦¤���� ª9¥	¤�¤bSg¥�¯h¥§¦¤�©¢�g��¤�©¶�� 	 �

���g¯1¤bSh¥�¦¥§ª9��g¯?Rj¤LRb¡¢��¦¤�Sg-\(¤�¤bS ��¤�¯h¥§¦¤�©¢�g��¤�©¶�� � �
 K  sSh¥	�P�´h¤¥§¦q����¥���ª��S´ ©¶��¥§¯�x<y �g__¯ ©«�4O
�S´h¥R�M©¶¥§¦�¤bSh���´4O3S�¤bSh¥C�h¥R¤qP���P�����g¯���¥�\�¡«©¶¥§¦�����¥ ¦¥§�S¤�x ��ª�� x�yu���´h¤¥R�P¦�¤bS ��¤��_�h5Pm�±�¤bSg¥
¯h¥§¦¤�©«�g��¤�©«�� K

[ ��� r t"p ��  �h¥R¤TP����� �g���g_¯h¥"\g�P©¢�gªR©_\ ��¡«¡My�ª9��g¦�©¢¦¤�¦��±z�����´h¤¥R���?P�S ©«ª�S £1�HyjxY¥
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