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�R�X�R �G�� �o�Q�B�2 �H���+�i�û�2 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �e
�R�X�k �G�2 �/�B�b�[�m�2 �K�B�M�+�2 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �d

�R�X�k�X�R �a�i�`�m�+�i�m�`�2 �b�T�B�`���H�2 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �d
�R�X�k�X�k �h�`���+�2�m�`�b �/�2 �H�� �K�Q�`�T�?�Q�H�Q�;�B�2 �/�m �/�B�b�[�m�2 �;���H���+�i�B�[�m�2 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �N

�R�X�j �.�2�M�b�B�i�û �/�ö�2�t�i�B�M�+�i�B�Q�M �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �R�R
�R�X�9 �l�M �T�2�m �/�2 �K���i�?�û�K���i�B�[�m�2 �, �H�ö���T�T�`�Q�+�?�2 �#���v�û�b�B�2�M�M�2 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �R�k
�R�X�8 �P�#�D�2�+�i�B�7 �/�2 �H�� �h�?���b�2 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �R�k

�R�X�8�X�R �:�2�M���b�2 �/�2 �H�� �K�û�i�?�Q�/�2 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �R�k
�R�X�8�X�k ���T�T�`�Q�+�?�2 �;�û�M�û�`���H�B�b�û�2 �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �R�9
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�k�X�R�X�R �.�2�b�+�`�B�T�i�B�Q�M �/�m �`�2�H�2�p�û �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �R�d
�k�X�R�X�k �a�û�H�2�+�i�B�Q�M �/�2�b �/�Q�M�M�û�2�b �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �R�3

�k�X�k �l�E�A�_�h �A�M�7�`���`�2�/ �.�2�2�T �a�F�v �a�m�`�p�2�v �U�l�E�A�.�a�a�V �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �R�3
�k�X�k�X�R �.�2�b�+�`�B�T�i�B�Q�M �/�m �`�2�H�2�p�û �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �R�3
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�j�X�9�X�8 �ú�p�Q�H�m�i�B�Q�M �/�m �+�Q�/�2 �2�i ���D�Q�?�i �/�2 �+���i���H�Q�;�m�2 �/�ö�û�i�Q�B�H�2�b �X �X �X �X �X �X �X �X �X �X �X �X �X �X �9�9

�9 ���{�M���;�2 �/�2 �H�ö���H�;�Q�`�B�i�?�K�2�- �h�2�b�i�b �2�i �o���H�B�/���i�B�Q�M�b �9�8
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�+�?�Q�B�b�B �m�M�2 �;�`�B�H�H�2 �H���`�;�2 �2�M �K�Q�/�m�H�2 �/�2 �/�B�b�i���M�+�2 �+�2 �[�m�B �/�Q�M�M�2 �m�M�2 �7�Q�`�i�2 �T�B�t�2�H�H�B�b���i�B�Q�M�X �:�`�2�2�M �2�i ���H�X
�U�k�y�R�N�V ���D�Q�m�i�2�M�i �¨ �H�� �K�û�i�?�Q�/�2 �T�`�û�+�û�/�2�M�i�2 �H�2�b �T���`���H�H���t�2�b �/�m �+���i���H�Q�;�m�2 �:�.�_�k �2�i �m�M �T���b ���/���T�i���i�B�7 �2�M
�K�Q�/�m�H�2 �/�2 �/�B�b�i���M�+�2�X �A�H�b �m�i�B�H�B�b�2�M�i ���m�b�b�B �m�M �T�`�B�Q�` �/�2 �+�Q�`�`�û�H���i�B�Q�M �T�Q�m�` �T�`�2�M�/�`�2 �2�M �+�Q�K�T�i�2 �H�2�b �`�û�b�m�H�i���i�b
�/�2�b �+�?���K�T�b �/�2 �p�m�2 �p�Q�B�b�B�M�b�X �*�2�i�i�2 �/�2�`�M�B���`�2 �+���`�i�2 �b�ö�û�i�2�M�/ �D�m�b�[�m�ö�¨4�F�T�+ �/�m �b�Q�H�2�B�H �2�M�i�`�2 �H�2�b �H�Q�M�;�B�i�m�/�2�b
0� � l � 250� �T�Q�m�` �H�2 �T�H���M �;���H���+�i�B�[�m�2�X

�G���H�H�2�K�2�M�i �2�i ���H�X �U�k�y�R�9�V �m�i�B�H�B�b�2�M�i �/�2�b �`�Q�m�;�B�b�b�2�K�2�M�i�b �/�ö�û�i�Q�B�H�2�b �Q�#�i�2�M�m�b �T���` �/�2�b �Q�#�b�2�`�p���i�B�Q�M�b ���m
�b�Q�H �2�b�i �m�M�2 �K�û�i�?�Q�/�2 �/�ö�B�M�p�2�`�b�B�Q�M �#���v�û�b�B�2�M�M�2 �;�H�Q�#���H�2 �U�o�2�`�;�2�H�v �2�i ���H�X �k�y�R�y�V �T�Q�m�` �`�2�+�Q�M�b�i�`�m�B�`�2 �2�M
�i�`�Q�B�b �/�B�K�2�M�b�B�Q�M�b �H�� �/�2�M�b�B�i�û �/�ö�2�t�i�B�M�+�i�B�Q�M �/�m �p�Q�B�b�B�M���;�2 �b�Q�H���B�`�2�X �*���T�B�i���M�B�Q �2�i ���H�X �U�k�y�R�d�V ���K�û�H�B�Q�`�2�M�i

�R�R



�*�>���S�A�h�_�1 �R�X �A�L�h�_�P�.�l�*�h�A�P�L

�+�2�b �`�û�b�m�H�i���i�b �2�M ���D�Q�m�i���M�i �H�2�b �T���`���H�H���t�2�b �/�m �+���i���H�Q�;�m�2 �:���B�� �@ �.���i�� �_�2�H�2���b�2 �R �2�i �/�2�b �`�Q�m�;�B�b�b�2�K�2�M�i�b
�/�û�i�2�`�K�B�M�û�b ���p�2�+ ���S�P�:�1�1�- �2�M �m�i�B�H�B�b���M�i �m�M �T�`�B�Q�` �+�Q�M�b�i�`�m�B�i ���p�2�+ �S���M�@�a�h���_�_�a�X �G���H�H�2�K�2�M�i �2�i ���H�X
�U�k�y�R�N�V �m�i�B�H�B�b�2�M�i �H�� �K���K�2 �K�û�i�?�Q�/�2 �/�ö�B�M�p�2�`�b�B�Q�M �#���v�û�b�B�2�M�M�2 �b�m�` �/�2�b �`�Q�m�;�B�b�b�2�K�2�M�i�b �Q�#�i�2�M�m�b ���p�2�+ �H�2
�+���i���H�Q�;�m�2 �k�J���a�a �2�i �H�2�b �T���`���H�H���t�2�b �2�i �H�� �T�?�Q�i�Q�K�û�i�`�B�2 �/�m �+���i���H�Q�;�m�2 �:�.�_�k�X �*�2�i�i�2 ���K�û�H�B�Q�`���i�B�Q�M �/�2�b
�+���i���H�Q�;�m�2�b �T�2�`�K�2�i �/�ö�Q�#�i�2�M�B�` �H�ö�2�t�i�B�M�+�i�B�Q�M �D�m�b�[�m�ö�¨ �m�M�2 �/�B�b�i���M�+�2 �/�23 �F�T�+ �/�m �b�Q�H�2�B�H�X

�_�2�x���2�B �E�?�X �2�i ���H�X �U�k�y�R�d�- �k�y�R�3�V �m�i�B�H�B�b�2�M�i �m�M�2 �K�û�i�?�Q�/�2 �M�Q�M �T���`���K�û�i�`�B�[�m�2 ���p�2�+ �+�?���K�T�b �;���m�b�b�B�2�M�b
�T�Q�m�` ���M���H�v�b�2�` �H�2�b �`�Q�m�;�B�b�b�2�K�2�M�i�b �7�Q�m�`�M�B�b �T���` �H�2 �`�2�H�2�p�û ���S�P�:�1�1 �2�i �Q�#�i�2�M�B�` �m�M�2 �+���`�i�Q�;�`���T�?�B�2 �/�2 �H��
�T�Q�m�b�b�B���`�2 �2�M �j �/�B�K�2�M�b�B�Q�M�b�X

�G�2�b �+���i���H�Q�;�m�2�b �k�J���a�a �2�i �:�.�_�k �Q�M�i ���m�b�b�B �û�i�û �m�i�B�H�B�b�û�b �T���` �*�?�2�M �2�i ���H�X �U�k�y�R�N�#�V �T�Q�m�` �T�`�Q�/�m�B�`�2 �/�2�b
�+���`�i�2�b �/�2 �/�2�M�b�B�i�û �/�ö�2�t�i�B�M�+�i�B�Q�M�X �S�Q�m�` �+�2 �7���B�`�2�- �B�H�b �m�i�B�H�B�b�2�M�i �m�M ���H�;�Q�`�B�i�?�K�2 �/�ö���T�T�`�2�M�i�B�b�b���;�2 �U�`���M�/�Q�K
�7�Q�`�2�b�i �`�2�;�`�2�b�b�B�Q�M�V �T�Q�m�` �/�û�/�m�B�`�2 �H�2 �`�Q�m�;�B�b�b�2�K�2�M�i �/�2�b �û�i�Q�B�H�2�b �2�i �H�ö�û�p�Q�H�m�i�B�Q�M �/�2 �H�ö�2�t�i�B�M�+�i�B�Q�M �2�M �7�Q�M�+�i�B�Q�M
�/�2 �H�� �/�B�b�i���M�+�2�X

�R�X�9 �l�M �T�2�m �/�2 �K���i�?�û�K���i�B�[�m�2 �, �H�ö���T�T�`�Q�+�?�2 �#���v�û�b�B�2�M�M�2

�S�H�m�b�B�2�m�`�b �/�2�b �`�û�b�m�H�i���i�b �+�B�@�/�2�b�b�m�b�- ���B�M�b�B �[�m�2 �H�� �K�û�i�?�Q�/�2 �m�i�B�H�B�b�û�2 �/���M�b �+�2 �K���M�m�b�+�`�B�i �b�2 �#���b�2�M�i
�b�m�` �H�ö�B�M�7�û�`�2�M�+�2 �#���v�û�b�B�2�M�M�2�X �.���M�b �+�2�i�i�2 ���T�T�`�Q�+�?�2�- �Q�M �B�M�i�2�`�T�`���i�2 �H�2�b �T�`�Q�#���#�B�H�B�i�û�b �+�Q�K�K�2 �m�M �/�2�;�`�û
�/�2 �+�2�`�i�B�i�m�/�2 �T�H�m�i�¬�i �[�m�2 �+�Q�K�K�2 �m�M�2 �7�`�û�[�m�2�M�+�2�X �P�M �p�� �/�Q�M�+ �K�Q�/�û�H�B�b�2�` �m�M �T�`�Q�#�H���K�2 �¨ �H�ö���B�/�2 �/�2
�T���`���K���i�`�2�b �/�Q�M�i �Q�M �p�� �+���H�+�m�H�2�` �H�2�b �T�`�Q�#���#�B�H�B�i�û�b �¨ �H�ö���B�/�2 �/�ö�Q�#�b�2�`�p���i�B�Q�M�b�X

�P�M �T�2�m�i ���B�M�b�B �`�û�b�m�K�2�` �H�ö���T�T�`�Q�+�?�2 �#���v�û�b�B�2�M�M�2 �T���` �H�2 �i�?�û�Q�`���K�2 �/�2 �"���v�2�b�- �T�m�#�H�B�û�T�Q�b�i�@�K�Q�`�i�2�K
�/���M�b �H�ö���`�i�B�+�H�2���M �1�b�b���v �i�Q�r��� �̀/�b �b�Q�H�p�B�M�; �� �S� �̀Q�#�H�2�K �B�M �i�?�2 �.�Q�+�i�`�B�M�2 �Q�7 �*�?���M�+�2

�S(� j O) =
�S(O j � ) �S(� )

�S(O)
: �U�R�X�R�V

�.���M�b �+�2�i�i�2 �û�[�m���i�B�Q�M�-� �`�2�T�`�û�b�2�M�i�2 �H�2�b �T���`���K���i�`�2�b �/�m �K�Q�/���H�2 �i���M�/�B�b �[�m�2O �+�Q�`�`�2�b�T�Q�M�/ ���m�t �Q�#�b�2�`�@
�p���i�B�Q�M�b�X ���}�M �/�ö�B�M�7�û�`�2�` �H�2�b �K�2�B�H�H�2�m�`�b �T���`���K���i�`�2�b�- �Q�M �`�2�+�?�2�`�+�?�2 �+�2�m�t �/�Q�M�i �H�� �T�`�Q�#���#�B�H�B�i�û �U�B�M�i�2�`�T�`�û�i�û�2
�+�Q�K�K�2 �H�� �T�H���m�b�B�#�B�H�B�i�û�V �2�b�i �H�� �T�H�m�b �;�`���M�/�2 ���m �p�m �/�2�b �Q�#�b�2�`�p���i�B�Q�M�b �`�û���H�B�b�û�2�b�X �P�M �+�?�2�`�+�?�2 �/�Q�M�+ �¨ �K���t�B�@
�K�B�b�2�` �H�� �T�`�Q�#���#�B�H�B�i�û �/�2�b �T���`���K���i�`�2�b �b���+�?���M�i �H�2�b �Q�#�b�2�`�p���i�B�Q�M�b�- �+�ö�2�b�i �H�� �T�`�Q�#���#�B�H�B�i�û�� �T�Q�b�i�2�`�B�Q�`�B�,
�S(� j O)�X

�S�Q�m�` �+���H�+�m�H�2�` �+�2�i�i�2 �T�`�Q�#���#�B�H�B�i�û�� �T�Q�b�i�2�`�B�Q�`�B�- �Q�M �+���H�+�m�H�2 �H���p� �̀��B�b�2�K�#�H���M�+�2�/�2 �M�Q�i�`�2 �K�Q�/���H�2 �,
�S(O j � )�- �+�ö�2�b�i�@�¨�@�/�B�`�2 �H�� �T�`�Q�#���#�B�H�B�i�û �/�ö�Q�#�i�2�M�B�` �H�2�b �Q�#�b�2�`�p���i�B�Q�M�bO �b�B �H�2 �K�Q�/���H�2� �2�b�i �+�Q�`�`�2�+�i�X �1�M�}�M
�+�2�i�i�2 �p�`���B�b�2�K�#�H���M�+�2 �2�b�i �K�Q�/�m�H�û�2 �T���` �H�� �+�Q�M�M���B�b�b���M�+�2 �[�m�2 �H�ö�Q�M ���� �T�`�B�Q�`�B�b�m�` �H�2 �K�Q�/���H�2 �U�S(� )�V �2�i
�b�m�` �H�2�b �Q�#�b�2�`�p���i�B�Q�M�b �U�S(O)�V�- �+�ö�2�b�i�@�¨�@�/�B�`�2 �H�2�b �+�Q�M�M���B�b�b���M�+�2�b �[�m�2 �H�ö�Q�M �T�2�M�b�2 ���p�Q�B�` ���p���M�i �/�2 �+�Q�M�7�`�Q�M�i�2�`
�K�Q�/���H�2 �2�i �Q�#�b�2�`�p���i�B�Q�M�X

�R�X�8 �P�#�D�2�+�i�B�7 �/�2 �H�� �h�?���b�2

�G�ö�Q�#�D�2�+�i�B�7 �/�2�b �i�`���p���m�t �`�2�H���i�û�b �/���M�b �+�2 �K���M�m�b�+�`�B�i �2�b�i �/�ö�û�i�m�/�B�2�` �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2 �H�ö�2�t�i�B�M�+�i�B�Q�M
�/���M�b �H�2 �/�B�b�[�m�2 �;���H���+�i�B�[�m�2�- �K���B�b ���m�b�b�B �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2�b �û�i�Q�B�H�2�b �2�M �i�2�M���M�i �+�Q�K�T�i�2 �/�2 �H�� �+�Q�K�T�H�û�i�m�/�2�X
�G�ö�û�i�m�/�2 �+�Q�M�D�Q�B�M�i�2 �/�2 �+�2�b �/�2�m�t �+�Q�K�T�Q�b���M�i�2�b �/�2 �H�� �;���H���t�B�2 �T�2�`�K�2�i�i�`�� �/�2 �K�B�2�m�t �+�Q�K�T�`�2�M�/�`�2 �H��
�`�2�H���i�B�Q�M �2�M�i�`�2 �H�� �T�Q�m�b�b�B���`�2 �2�i �H�2�b �û�i�Q�B�H�2�b �2�i �/�ö���T�T�`�û�?�2�M�/�2�` �H�2�b �/�B�z�û�`�2�M�+�2�b �K�Q�`�T�?�Q�H�Q�;�B�[�m�2�b �/�2 �+�?���[�m�2
�b�i�`�m�+�i�m�`�2�X

�R�X�8�X�R �:�2�M���b�2 �/�2 �H�� �K�û�i�?�Q�/�2

�G�� �K���;�M�B�i�m�/�2 ���T�T���`�2�M�i�2 �Um�V �/�ö�m�M�2 �û�i�Q�B�H�2 �p���`�B�2 �2�M �7�Q�M�+�i�B�Q�M �/�2 �j �T���`���K���i�`�2�b �, �H�� �H�m�K�B�M�Q�b�B�i�û
�B�M�i�`�B�M�b���[�m�2 �U�2�t�T�`�B�K�û�2 �2�M �i�2�`�K�2�b �/�2 �K���;�M�B�i�m�/�2 ���#�b�Q�H�m�2M �V�- �H�� �/�B�b�i���M�+�2 �UD�V �¨ �H���[�m�2�H�H�2 �2�H�H�2 �b�2 �i�`�Q�m�p�2
�2�i �2�M�}�M �H�ö�2�t�i�B�M�+�i�B�Q�M �B�M�i�2�`�b�i�2�H�H���B�`�2 �UA�V �2�M�i�`�2 �+�2�i�i�2 �û�i�Q�B�H�2 �2�i �H�ö�Q�#�b�2�`�p���i�2�m�` �,

m = M + 5 �H�Q�;(D) � 5 + A: �U�R�X�k�V
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�R�X�8�X �P�"�C�1�*�h�A�6 �.�1 �G�� �h�>���a�1

�G�� �+�Q�M�M���B�b�b���M�+�2 �/�2 �H�� �K���;�M�B�i�m�/�2 ���#�b�Q�H�m�2 �M�2 �H���p�2 �/�Q�M�+ �T���b �H�� �/�û�;�û�M�û�`�2�b�+�2�M�+�2 �2�M�i�`�2 �H�� �/�B�b�i���M�+�2 �2�i
�H�ö�2�t�i�B�M�+�i�B�Q�M�X

�G�ö�2�z�2�i �/�2 �H�ö�2�t�i�B�M�+�i�B�Q�M �2�b�i �m�M�2 �7�Q�M�+�i�B�Q�M �/�2 �H�� �#���M�/�2 �T�?�Q�i�Q�K�û�i�`�B�[�m�2 �+�Q�M�b�B�/�û�`�û�2�X �L�Q�m�b �T�`�2�M�/�`�Q�M�b
A0�- �H�ö�2�t�i�B�M�+�i�B�Q�M �¨ �H�� �H�Q�M�;�m�2�m�` �/�ö�Q�M�/�2550�M�K�- �+�Q�K�K�2 �2�t�i�B�M�+�i�B�Q�M �/�2 �`�û�7�û�`�2�M�+�2�X �§ �T���`�i�B�` �/�2A0�- �Q�M
�Q�#�i�B�2�M�i �H�ö�2�t�i�B�M�+�i�B�Q�M �/���M�b �m�M�2 �#���M�/�2� �[�m�2�H�+�Q�M�[�m�2 �¨ �H�ö���B�/�2 �/�m �+�Q�2�{�+�B�2�M�i �/�ö�2�t�i�B�M�+�i�B�Q�Mk� �,

A � = k� � A0: �U�R�X�j�V

�a�B �Q�M �+�Q�K�#�B�M�2 �H�� �T�?�Q�i�Q�K�û�i�`�B�2 �/���M�b �T�H�m�b�B�2�m�`�b �#���M�/�2�b �T�?�Q�i�Q�K�û�i�`�B�[�m�2�b�- �Q�M �T�2�m�i �Q�#�i�2�M�B�` �/�2 �H�ö�B�M�@
�7�Q�`�K���i�B�Q�M �b�m�` �H�ö�2�t�i�B�M�+�i�B�Q�M�- �2�i �b�B �H�ö�Q�M �+�Q�M�M���W�i �H�� �K���;�M�B�i�m�/�2 ���#�b�Q�H�m�2 �Q�M �Q�#�i�B�2�M�i �H�� �/�B�b�i���M�+�2 �/�2
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kJ � kK
� (mJ � mK ): �U�R�X�9�V
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�;���B���/�`�k�X�;���B���n�b�Q�m�`�+�2�- �2�i �T�H�m�b �T���`�i�B�+�m�H�B���`�2�K�2�M�i �M�Q�m�b �m�i�B�H�B�b�Q�M�b �H�� �T���`���H�H���t�2$ �U�G�B�M�/�2�;�`�2�M �2�i ���H�X
�k�y�R�3�V �2�i �H�� �T�?�Q�i�Q�K�û�i�`�B�2 �/���M�b �H�2�b �j �#���M�/�2�b �/�B�b�T�Q�M�B�#�H�2�b �U�1�p���M�b �2�i ���H�X �k�y�R�3�V�X �l�M �;�`���M�/ �M�Q�K�#�`�2
�/�ö�B�M�/�B�+���i�2�m�`�b �/�2 �}���#�B�H�B�i�û �/�2�b �/�Q�M�M�û�2�b �2�b�i �7�Q�m�`�M�B �/���M�b �H�2 �+���i���H�Q�;�m�2�X

�6�1�.�_�2�. �T�2�m�i ���M���H�v�b�2�` �b�û�T���`�û�K�2�M�i �H�� �T�?�Q�i�Q�K�û�i�`�B�2 �2�i �H�� �T���`���H�H���t�2 �/�2�b �û�i�Q�B�H�2�b�X �l�M�2 �û�i�Q�B�H�2
�/�Q�M�M�û�2 �T�2�m�i �/�Q�M�+ �M�ö���p�Q�B�` �[�m�2 �/�2 �H�ö�B�M�7�Q�`�K���i�B�Q�M ���b�i�`�Q�K�û�i�`�B�[�m�2 �Q�m �m�M�B�[�m�2�K�2�M�i �/�2 �H�ö�B�M�7�Q�`�K���i�B�Q�M
�T�?�Q�i�Q�K�û�i�`�B�[�m�2 �Q�m �#�B�2�M �H�� �i�Q�i���H�B�i�û �/�2 �H�ö�B�M�7�Q�`�K���i�B�Q�M�X ���B�M�b�B �Q�M �2�z�2�+�i�m�2 �m�M�2 �b�û�H�2�+�i�B�Q�M �b�û�T���`�û�K�2�M�i �b�m�`
�H�� �T���`���H�H���t�2 �2�i �b�m�` �H�� �T�?�Q�i�Q�K�û�i�`�B�2�X

�G�� �T�`�û�b�2�M�+�2 �/�ö�û�i�Q�B�H�2�b �/�Q�m�#�H�2�b�- �[�m�B �M�2 �b�Q�M�i �T���b �2�M�+�Q�`�2 �;�û�`�û�2�b �T���` �H�2�b �b�Q�H�m�i�B�Q�M�b ���b�i�`�Q�K�û�i�`�B�[�m�2�b
�b�i���M�/���`�/�b�- �+�Q�M�/�m�B�i �¨ �/�2�b �b�Q�H�m�i�B�Q�M�b �Q�M �H�2�b �T���`���K���i�`�2�b ���b�i�`�Q�K�û�i�`�B�[�m�2�b �b�Q�M�i �7���m�t�X �S�Q�m�` �}�H�i�`�2�` �+�2�b
�b�Q�H�m�i�B�Q�M�b�- �M�Q�m�b �m�i�B�H�B�b�Q�M�b �H�2�b �B�M�/�B�+���i�2�m�`�b �b�m�B�p���M�i�b �,

�� � 2 = ���b�i�`�Q�K�2�i�`�B�+�n�+�?�B�n�k�n���H
�� � = ���b�i�`�Q�K�2�i�`�B�+�n�M�n�;�Q�Q�/�n�Q�#�b�n���H� 5
�� u =

p
� 2/ �

�[�m�B�- �+�Q�M�7�Q�`�K�û�K�2�M�i �¨ ���`�2�M�Q�m �2�i ���H�X �U�k�y�R�3�V �/�Q�B�p�2�M�i �T���b�b�2�` �H�2 �i�2�b�i �,

u < 1:2 � �K���t[1; �2�t�T(� 0:2(G � 19:5))] : �U�k�X�8�V

�L�Q�m�b ���p�Q�M�b ���m�b�b�B ���D�Q�m�i�û �m�M �+�`�B�i���`�2 �b�m�` �H�� �T���`���H�H���t�2 �2�i �b�Q�M �2�`�`�2�m�` �i�2�H �[�m�2 �,

$ + 3� $ > 0; �U�k�X�e�V

�k�y



�k�X�9�X �*�P�J�S�G�ú�h�l�.�1

�T�Q�m�` �2�M�H�2�p�2�` �H�2�b �Q�m�i�H�B�2�`�b �û�p�B�/�2�M�i�b�- �T���`�K�B �H�2�b�[�m�2�H�b �b�2 �i�`�Q�m�p�2�M�i �¨ �M�Q�m�p�2���m �/�2�b �û�i�Q�B�H�2�b �/�Q�m�#�H�2�b�X �1�M
�`�2�p���M�+�?�2�- �M�Q�m�b �M�ö���T�T�H�B�[�m�Q�M�b �T���b �H�2 �}�H�i�`�2 �b�m�` �H�2 �+�`�B�i���`�2�-�p�B�b�B�#�B�H�B�i�v�n�T�2�`�B�Q�/�n�m�b�2�/�+�ö�2�b�i �¨ �/�B�`�2 �H�2
�M�Q�K�#�`�2 �/�ö�Q�#�b�2�`�p���i�B�Q�M�b �#�B�2�M �b�û�T���`�û�2�b �i�2�K�T�Q�`�2�H�H�2�K�2�M�i�- �+���` �+�2�H�� �`�2�i�B�`�2�`���B �/�2 �H�ö�B�M�7�Q�`�K���i�B�Q�M �/���M�b �/�2�b
�x�Q�M�2�b �/�m �+�B�2�H �K���H �+�Q�m�p�2�`�i�2�b �T���` �H�2 �b���i�2�H�H�B�i�2�X �P�` �+�ö�2�b�i �/���M�b �+�2�b �x�Q�M�2�b �[�m�2 �M�Q�m�b ���p�Q�M�b �#�2�b�Q�B�M �/�2
�H�ö�B�M�7�Q�`�K���i�B�Q�M �:���B�� �T�Q�m�` ���B�/�2�` �H�� �+�Q�M�p�2�`�;�2�M�+�2�X �*�Q�M�7�Q�`�K�û�K�2�M�i �¨ ���`�2�M�Q�m �2�i ���H�X �U�k�y�R�3�V�- �Q�M �+�Q�`�`�B�;�2
�H�� �p���H�2�m�` �/�2�b �T���`���H�H���t�2�b �/�m �T�Q�B�M�i�@�x�û�`�Q �U�@�y�X�y�j�K���b�V�X

�*�Q�M�+�2�`�M���M�i �H�� �T�?�Q�i�Q�K�û�i�`�B�2 �/���M�b �H�2�b �#���M�/�2�bGBP �2�iGRP �- �Q�M �m�i�B�H�B�b�2 �H�2�b �/�2�m�t �}�H�i�`�2�b �,

�T�?�Q�i�n�#�T�n�`�T�n�2�t�+�2�b�b�n�7���+�i�Q�`< 1:3 + 0:06 (GBP � GRP )2 �U�k�X�d�V

GBP < 18; �U�k�X�3�V

�[�m�B �T�2�`�K�2�i�i�2�M�i �/�2 �`�2�i�B�`�2�` �/�2�b �b�Q�m�`�+�2�b �T���`�i�B�+�m�H�B���`�2�b�- �+�Q�K�K�2 �T���` �2�t�2�K�T�H�2 �H�2�b �û�i�Q�B�H�2�b �/�Q�m�#�H�2�b�- �Q�m �/�2�b
�b�Q�m�`�+�2�b �û�i�2�M�/�m�2�b�X

�S�Q�m�` ���M���H�v�b�2�` �H�� �T�?�Q�i�Q�K�û�i�`�B�2 �:�.�_�k �Q�M ���D�Q�m�i�2 �[�m���/�`���i�B�[�m�2�K�2�M�i0:01�K���; ���m�t �B�M�+�2�`�i�B�i�m�/�2�b
�T�?�Q�i�Q�K�û�i�`�B�[�m�2�b �T�Q�m�` �T�`�2�M�/�`�2 �2�M �+�Q�K�T�i�2 �H�2�b �b�v�b�i�û�K���i�B�[�m�2�b �U�1�p���M�b �2�i ���H�X �k�y�R�3�V�X

�k�X�9 �*�Q�K�T�H�û�i�m�/�2

�.���M�b �+�2�i�i�2 �i�?���b�2�- �M�Q�m�b �û�i�m�/�B�Q�M�b �H�2 �/�B�b�[�m�2 �;���H���+�i�B�[�m�2 �¨ �H�ö���B�/�2 �/�2 �H�ö���H�;�Q�`�B�i�?�K�2 �6�1�.�_�2�.�X �G�ö�m�M
�/�2 �b�2�b �T�Q�B�M�i�b �7�Q�`�i�b �2�b�i �H�� �T�`�B�b�2 �2�M �+�Q�K�T�i�2 �/�2 �H�� �+�Q�K�T�H�û�i�m�/�2 �/�2�b �+�?���K�T�b �/�2 �p�m�2 �[�m�ö�B�H ���M���H�v�b�2�X �G��
�+�Q�K�T�H�û�i�m�/�2 �T�2�m�i ���i�`�2 �+�Q�K�T�`�B�b�2 �+�Q�K�K�2 �û�i���M�i �H�� �K���;�M�B�i�m�/�2 ���T�T���`�2�M�i�2 �2�M �/�2�b�b�Q�m�b �/�2 �H���[�m�2�H�H�2 �i�Q�m�i�2�b
�H�2�b �û�i�Q�B�H�2�b �/�m �+�?���K�T �/�2 �p�m�2 �Q�M�i �û�i�û �Q�#�b�2�`�p�û�2�b �T���` �H�2 �`�2�H�2�p�û�X �L�ö���v���M�i �T���b ���+�+���b �¨ �+�2�i�i�2 �K���;�M�B�i�m�/�2�-
�Q�M �K�Q�/�û�H�B�b�2 �H�� �+�Q�K�T�H�û�i�m�/�2 �¨ �H�ö���B�/�2 �/�m �T���`���K���i�`�2m�H�B�K�[�m�B �`�2�T�`�û�b�2�M�i�2 �H�� �K���;�M�B�i�m�/�2 ���T�T���`�2�M�i�2
���m�@�/�2�H�¨ �/�2 �H���[�m�2�H�H�2 �H�� �7�`���+�i�B�Q�M �/�ö�û�i�Q�B�H�2�b �Q�#�b�2�`�p�û�2�b �/���M�b �H�2 �+�?���K�T �/�2 �p�m�2 �/�B�K�B�M�m�2 �b�B�;�M�B�}�+���i�B�p�2�K�2�M�i�X
�*�2�i�i�2 �K���;�M�B�i�m�/�2 �2�b�i �û�p���H�m�û�2 �T�Q�m�` �+�?���[�m�2 �+�?���K�T �/�2 �p�m�2 �û�i�m�/�B�û �T���` �6�1�.�_�2�. �2�i �T�Q�m�` �+�?���[�m�2
�#���M�/�2 �T�?�Q�i�Q�K�û�i�`�B�[�m�2 �U�p�Q�B�` �b�2�+�i�B�Q�M �j�X�k�X�8�V�X �P�M �T�`�û�b�2�M�i�2 �2�M �h���#�H�2 �k�X�R �H�2�b �K���;�M�B�i�m�/�2�b �H�B�K�B�i�2�b �/�2�b
�/�B�z�û�`�2�M�i�2�b �#���M�/�2�b �T�?�Q�i�Q�K�û�i�`�B�[�m�2�b �T�Q�m�` �/�B�z�û�`�2�M�i�2�b �/�B�`�2�+�i�B�Q�M�b �/�m �/�B�b�[�m�2 �;���H���+�i�B�[�m�2�X �P�M �+�Q�M�b�i���i�2
�[�m�2 �H�� �K���;�M�B�i�m�/�2 �H�B�K�B�i�2 ���m�;�K�2�M�i�2 �p�2�`�b �H�ö���M�i�B�+�2�M�i�`�2�- �2�M �2�z�2�i �H�ö�2�M�+�Q�K�#�`�2�K�2�M�i �v �2�b�i �K�Q�B�M�b �B�K�T�Q�`�i���M�i�X

�h���#�H�2�k�X�R �� �J���;�M�B�i�m�/�2 �H�B�K�B�i�2mlim �T�Q�m�` �H�2�b �#���M�/�2�b �T�?�Q�i�Q�K�û�i�`�B�[�m�2�b �/�2 �H�ö�B�M�7�`���`�Q�m�;�2 �T�Q�m�` �H�2�b
�`�2�H�2�p�û�b �k�J���a�a �2�i �l�E�A�.�a�a�- �/���M�b �/�B�z�û�`�2�M�i�2�b �/�B�`�2�+�i�B�Q�M�b �/�m �/�B�b�[�m�2 �;���H���+�i�B�[�m�2�X

�k�J���a�a �l�E�A�.�a�a
J H K J H K

l = 1:68� 17:00 15:29 14:14 19:60 17:86 16:35
l = 9:60� 17:21 15:73 14:72 20:35 18:95 18:22
l = 32:40� 16:76 15:54 14:75 19:72 18:99 18:26
l = 36:88� 18:10 16:77 15:78 21:48 20:01 18:46
l = 48:96� 17:88 16:85 16:16 20:50 20:34 19:64
l = 49:20� 17:86 16:82 16:14 20:92 20:23 19:85
l = 190� 18:33 17:54 17:11 �>�Q�`�b �H�B�K�B�i�2

�S�Q�m�` �H�2�b �i�`���p���m�t �`�2�H���i�û�b �/���M�b �+�2 �K���M�m�b�+�`�B�i�- �6�1�.�_�2�. ���M���H�v�b�2 �i�Q�m�D�Q�m�`�b �m�M�2 �+�Q�K�#�B�M���B�b�Q�M �/�2
�k �`�2�H�2�p�û�b �U�k�J���a�a �2�i �:�.�_�k �Q�m �l�E�A�.�a�a �2�i �:�.�_�k�V�X �P�` �+�2�b �/�2�m�t �`�2�H�2�p�û�b �M�ö�Q�M�i �T���b �H�� �K���K�2
�H�B�K�B�i�2 �/�2 �+�Q�K�T�H�û�i�m�/�2�X �L�Q�m�b �/�2�p�Q�M�b �/�Q�M�+ �+�?�Q�B�b�B�` �b�m�` �[�m�2�H �`�2�H�2�p�û �#���b�2�` �H�� �+�Q�K�T�H�û�i�m�/�2 �2�i �M�2 �T���b
���D�Q�m�i�2�` �/�ö�û�i�Q�B�H�2�b �p�2�M���M�i �/�m �b�2�+�Q�M�/ �`�2�H�2�p�û�X ���m�i�`�2�K�2�M�i �/�B�i�- �H�2 �b�2�+�Q�M�/ �`�2�H�2�p�û �M�2 �T�2�m�i �[�m�ö���T�T�Q�`�i�2�` �/�2�b
�B�M�7�Q�`�K���i�B�Q�M�b �¨ �T�`�Q�T�Q�b �/�2�b �û�i�Q�B�H�2�b �T�`�û�b�2�M�i�2�b �/���M�b �H�2 �T�`�2�K�B�2�` �`�2�H�2�p�û�- �i�Q�m�i�2�b �H�2�b �û�i�Q�B�H�2�b ���M���H�v�b�û�2�b �T���`
�6�1�.�_�2�. �/�Q�B�p�2�M�i �b�v�b�i�û�K���i�B�[�m�2�K�2�M�i ���i�`�2 �Q�#�b�2�`�p�û�2�b �T���` �H�2 �T�`�2�K�B�2�` �`�2�H�2�p�û�X

�k�R



�*�>���S�A�h�_�1 �k�X �_�1�G�1�o�ú�a �.�ö�ú�h�P�A�G�1�a

�S�Q�m�` �H�ö�û�i�m�/�2 �[�m�2 �M�Q�m�b ���p�Q�M�b �K�2�M�û�2�- �M�Q�m�b ���p�Q�M�b �+�?�Q�B�b�B �/�2 �#���b�2�` �H�� �+�Q�K�T�H�û�i�m�/�2 �b�m�` �H�2�b �`�2�H�2�p�û�b
�B�M�7�`���`�Q�m�;�2�b�X �1�M �2�z�2�i �+�2�b �/�2�`�M�B�2�`�b �T�2�`�K�2�i�i�2�M�i �/�ö�Q�#�i�2�M�B�` �/�2 �H�ö�B�M�7�Q�`�K���i�B�Q�M �¨ �T�H�m�b �;�`���M�/�2 �/�B�b�i���M�+�2�-
�2�M �T���`�i�B�+�m�H�B�2�` �/���M�b �H�2�b �+�?���K�T�b �/�2 �p�m�2 ���p�2�+ �m�M�2 �7�Q�`�i�2 �2�t�i�B�M�+�i�B�Q�M�X

�k�X�8 ���T�T���`�B�2�K�2�M�i �/�2�b �+���i���H�Q�;�m�2�b �U�*�`�Q�b�b�K���i�+�?�V

�L�Q�i�`�2 ���H�;�Q�`�B�i�?�K�2 �m�i�B�H�B�b�2 �/�2�b �/�Q�M�M�û�2�b �p�2�M���M�i �/�2 �T�H�m�b�B�2�m�`�b �+���i���H�Q�;�m�2�b �b�B�K�m�H�i���M�û�K�2�M�i�X �A�H �m�i�B�H�B�b�2
�i�Q�m�D�Q�m�`�b �m�M �`�2�H�2�p�û �T�?�Q�i�Q�K�û�i�`�B�[�m�2 �/���M�b �H�2 �T�`�Q�+�?�2 �B�M�7�`���`�Q�m�;�2 �+�Q�K�#�B�M�û �¨ �H�� �T�?�Q�i�Q�K�û�i�`�B�2 �2�i ���m�t
�T���`���H�H���t�2�b �:�.�_�k�X �A�H �2�b�i �/�Q�M�+ �M�û�+�2�b�b���B�`�2 �/�ö���T�T���B�`�2�` �H�2�b �+���i���H�Q�;�m�2�b�- �T�Q�m�` �`�2�;�`�Q�m�T�2�` �H�2�b �B�M�7�Q�`�K���i�B�Q�M�b
�`�2�H���i�B�p�2�b �¨ �m�M�2 �K���K�2 �û�i�Q�B�H�2�X
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�/�2�b �#���M�/�2�b �T�?�Q�i�Q�K�û�i�`�B�[�m�2�b �B�M�7�`���`�Q�m�;�2�b�- �T�Q�m�` �+�?���+�m�M �/�2�b �+�?���K�T�b �/�2 �p�m�2 ���M���H�v�b�û�b�X �:�`�•�+�2 �¨ �/�2�b
�b�B�K�m�H���i�B�Q�M�b�- �Q�M �� �/�û�i�2�`�K�B�M�û �[�m�ö�2�M ���D�Q�m�i���M�i �k �K���;�M�B�i�m�/�2�b �¨ �H�� �p���H�2�m�` �K���t�B�K���H�2 �/�2 �H�� �/�B�b�i�`�B�#�m�i�B�Q�M
�S(m j S)�- �Q�M �Q�#�i�B�2�M�i �m�M�2 �#�Q�M�M�2 �2�b�i�B�K���i�B�Q�M �/�2mlim �X

�*���H�+�m�H �/�2�S(S j A0; D)

�S�Q�m�` �+���H�+�m�H�2�` �S(S j A0; D)�- �M�Q�m�b �m�i�B�H�B�b�Q�M�b �H�2�b �û�i�Q�B�H�2�b �/�2 �`�û�7�û�`�2�M�+�2 �/�2 �M�Q�i�`�2 �/�B���;�`���K�K�2 �>�_
�2�K�T�B�`�B�[�m�2 �U�p�Q�B�` �j�X�R�X�R�V�X �*�Q�M�M���B�b�b���M�i �H�2�b �K���;�M�B�i�m�/�2�b ���#�b�Q�H�m�2�bM �T�Q�m�` �+�?���+�m�M�2 �/�2�b �û�i�Q�B�H�2�b �/�2 �`�û�7�û�@
�`�2�M�+�2r �- �M�Q�m�b �T�Q�m�p�Q�M�b �+���H�+�m�H�2�` �H�� �K���;�M�B�i�m�/�2 ���T�T���`�2�M�i�2 �/�2�b �û�i�Q�B�H�2�b �/�2 �`�û�7�û�`�2�M�+�2 �T�Q�m�` �+�?���[�m�2 �+�Q�m�T�H�2
(A0; D)�X �G�� �+�Q�M�i�`�B�#�m�i�B�Q�M �/�ö�m�M�2 �û�i�Q�B�H�2r �¨ �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �i�Q�i���H�2 �S(S j A0; D) �2�b�i �/�Q�M�+ �,

�S(S j A0; D; r ) =
Y

�

�S(S j A0; D; M r
� ) =

Y

�

�S(S j mr
� ) ; �U�j�X�k�e�V

���p�2�+� 2 f J; H; K g �+���` �Q�M �#���b�2 �H�� �+�Q�K�T�H�û�i�m�/�2 �/�2 �M�Q�i�`�2 �û�+�?���M�i�B�H�H�Q�M �b�m�` �H�2�b �+���i���H�Q�;�m�2�b �2�M �B�M�7�`���`�Q�m�;�2�X
�S�Q�m�` �Q�#�i�2�M�B�` �H�� �+�Q�K�T�H�û�i�m�/�2�- �Q�M �b�Q�K�K�2 �H�� �+�Q�M�i�`�B�#�m�i�B�Q�M �/�2 �H�ö�2�M�b�2�K�#�H�2 �/�2�b �û�i�Q�B�H�2�b �/�m �/�B���;�`���K�K�2
�>�_ �/�2 �`�û�7�û�`�2�M�+�2�X

�S(S j A0; D) =
X

r

�S(S j A0; D; r ) � �S(r ) �U�j�X�k�d�V

�S�`�B�b�2 �2�M �+�Q�K�T�i�2 �/�2 �H�� �+�Q�m�T�m�`�2 �2�M� � �T�Q�m�` �l�E�A�.�a�a

�G�Q�`�b�[�m�2 �M�Q�m�b �b�û�H�2�+�i�B�Q�M�M�Q�M�b �H�2�b �û�i�Q�B�H�2�b �/���M�b �H�2�b �+���i���H�Q�;�m�2�b�- �M�Q�m�b �2�z�2�+�i�m�Q�M�b �m�M�2 �+�Q�m�T�m�`�2 �b�m�`
�H�ö�B�M�+�2�`�i�B�i�m�/�2 �T�?�Q�i�Q�K�û�i�`�B�[�m�2�X �G�2�b �û�i�Q�B�H�2�b �/�Q�M�i �H�ö�B�M�+�2�`�i�B�i�m�/�2� � �2�b�i �b�m�T�û�`�B�2�m�`�2 �¨� �K���t = 0:3�K���;
�M�2 �b�Q�M�i �T���b ���M���H�v�b�û�2�b�X �P�` �H�ö�B�M�+�2�`�i�B�i�m�/�2 �b�m�` �H�� �K���;�M�B�i�m�/�2� � �b�m�B�i �m�M�2 �H�Q�B �/�2 �T�m�B�b�b���M�+�2 ���p�2�+ �H��
�K���;�M�B�i�m�/�2m� �X �a�m�` �H�� �6�B�;�m�`�2 �j�X�d �Q�M �+�Q�M�b�i���i�2 �[�m�2 �7���B�`�2 �m�M�2 �+�Q�m�T�m�`�2 �2�M �B�M�+�2�`�i�B�i�m�/�2 �`�2�p�B�2�M�i �¨ �+�Q�m�T�2�`
�2�M �K���;�M�B�i�m�/�2 �2�i �+�2�i�i�2 �K���;�M�B�i�m�/�2 �T�2�m�i ���i�`�2 �2�M �/�2�Ï�¨ �/�2 �H�� �K���;�M�B�i�m�/�2 �H�B�K�B�i�2mlim

� �T�`�û�+�û�/�2�K�K�2�M�i
�2�b�i�B�K�û�2�X �S�Q�m�` �Q�#�i�2�M�B�` �m�M�2 �/�B�b�i�`�B�#�m�i�B�Q�M �p���H���#�H�2 �/�2 �S(S j A0; D)�- �M�Q�m�b �/�2�p�Q�M�b ���D�Q�m�i�2�` �m�M �i�2�`�K�2
�+�Q�`�`�2�+�i�B�7C(m� ; � �K���t) �¨ �H�� �p���H�2�m�` �/�2 �S(S j m� )�X

�S�Q�m�` �H�2 �+���H�+�m�H�2�`�- �M�Q�m�b �+�Q�K�K�2�M�Ï�Q�M�b �T���` �K�Q�/�û�H�B�b�2�` �H�� �`�2�H���i�B�Q�M �2�M�i�`�2� � �2�im� �2�M ���D�m�b�i���M�i �H�� �H�Q�B

� � = A + �2�t�T(B � m� + C); �U�j�X�k�3�V

�b�m�` �H�2�b �/�Q�M�M�û�2�b �Q�#�b�2�`�p�û�2�b �/�ö�m�M �+�?���K�T �/�2 �p�m�2�- �T�Q�m�` �i�Q�m�i�2�b �H�2�b �#���M�/�2�b �T�?�Q�i�Q�K�û�i�`�B�[�m�2�b�X �L�Q�m�b
�T�Q�m�p�Q�M�b ���B�M�b�B �2�b�i�B�K�2�` �H�� �K���;�M�B�i�m�/�2m� �K���t �+�Q�`�`�2�b�T�Q�M�/���M�i �¨ �H�� �+�Q�m�T�m�`�2 �¨� �K���t �2�i �H�ö�B�M�+�2�`�i�B�i�m�/�2
�i�?�û�Q�`�B�[�m�2� r

� �b�m�` �H�2�b �K���;�M�B�i�m�/�2�b ���T�T���`�2�M�i�2�b �/�2 �M�Q�b �û�i�Q�B�H�2�b �/�2 �`�û�7�û�`�2�M�+�2�X �*�2 �7���B�b���M�i�- �M�Q�m�b �+���H�+�m�H�Q�M�b
�H�� �p���H�2�m�` �+�Q�`�`�2�+�i�B�p�2 �,

C(mr
� ; � �K���t) =

Z m � �K���t

�1
G(mr

� � m0; � r
� ) �/m0: �U�j�X�k�N�V

�S�Q�m�` �+���H�+�m�H�2�` �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2 �H�� �+�Q�K�T�H�û�i�m�/�2�- �M�Q�m�b �m�i�B�H�B�b�Q�M�b �/�Q�M�+ �H�ö�û�[�m���i�B�Q�M �,

�S(S j A0; D) =
X

r

"

�S(r ) �
Y

�

�S(S j mr
� ) � C(mr

� ; � �K���t)

#

: �U�j�X�j�y�V

�G�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2 �S(S j A0; D) �T�Q�m�` �H�2 �+�?���K�T �/�2 �p�m�2 �b�B�K�m�H�û �2�b�i �`�2�T�`�û�b�2�M�i�û�2 �2�M �6�B�;�m�`�2 �j�X�3�X
�*�Q�K�K�2 �Q�M �T�Q�m�p���B�i �b�ö�v ���i�i�2�M�/�`�2�- �H�� �T�`�Q�#���#�B�H�B�i�û �/�2 �/�û�i�2�+�i�B�Q�M �2�b�i �T�H�m�b �;�`���M�/�2 �¨ �7���B�#�H�2 �/�B�b�i���M�+�2 �2�i
�7���B�#�H�2 �2�t�i�B�M�+�i�B�Q�M�X �*�2�i�i�2 �/�B�b�i�`�B�#�m�i�B�Q�M �/�2 �H�� �+�Q�K�T�H�û�i�m�/�2 �M�Q�m�b �T�2�`�K�2�i �/�2 �+���H�+�m�H�2�` �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2
�S(A0; D) �U�2�M �m�i�B�H�B�b���M�i �H�ö�û�[�m���i�B�Q�M �j�X�R�3�V �`�2�H���i�B�p�2 ���m�t �+�?���K�T�b �/�2 �p�m�2�X �G�� �6�B�;�m�`�2 �j�X�N �M�Q�m�b �K�Q�M�i�`�2 �H�2
�`�û�b�m�H�i���i �/�2 �+�2�i�i�2 �+�Q�`�`�2�+�i�B�Q�M�- �H�� �`�2�H���i�B�Q�M �2�M�i�`�2 �H�� �/�B�b�i���M�+�2 �2�i �H�ö�2�t�i�B�M�+�i�B�Q�M �b�ö�v �/�û�K���`�[�m�2 �+�H���B�`�2�K�2�M�i
�2�i �H�2�b �T�`�Q�#���#�B�H�B�i�û�b �H�2 �H�Q�M�; �/�2 �H�� �`�2�H���i�B�Q�M �û�p�Q�H�m�2�M�i �T�2�m ���p�2�+ �H�� �/�B�b�i���M�+�2�X

�j�N











�*�>���S�A�h�_�1 �j�X �G�ö���G�:�P�_�A�h�>�J�1 �6�A�1�G�. �1�s�h�A�L�*�h�A�P�L �@ �.�A�a�h���L�*�1 �_�1�G���h�A�P�L
�.�1�*�P�L�o�P�G�o�1�_

�/�Q�M�M�û�2�b �b�i�Q�+�F�û�2�b �2�M �?�/�7�8 �T�2�m�p�2�M�i ���i�`�2 �+�?���`�;�û�2�b �2�M �K�û�K�Q�B�`�2 �i�`���b �`���T�B�/�2�K�2�M�i �U�2�M�p�B�`�Q�M100 �7�Q�B�b
�T�H�m�b �p�B�i�2 �[�m�2 �T�Q�m�` �/�m �+�b�p�X�;�x �/�û�+�Q�K�T�`�2�b�b�û �¨ �H�� �p�Q�H�û�2�V�X

�1�M�}�M �H�2 �7�Q�`�K���i �?�/�7�8 �M�Q�m�b �T�2�`�K�2�i �/�2 �+�Q�K�T�`�2�b�b�2�`�B�M �b�B�i�m�H�2�b �/���i���b�2�i�b �U�}�H�i�`�2 �;�x�B�T �/�2 �M�B�p�2���m �R�V�-
�`�û�/�m�B�b���M�i �/�ö�m�M �7���+�i�2�m�`3 �H�ö�2�b�T���+�2 �/�B�b�[�m�2 �Q�+�+�m�T�û ���p�2�+ �m�M�2 ���m�;�K�2�M�i���i�B�Q�M �M�û�;�H�B�;�2���#�H�2 �/�m �i�2�K�T�b �/�2
�H�2�+�i�m�`�2�X

�j�X�9�X�9 �h�2�K�T�b �/�2 �+���H�+�m�H �2�i �;���B�M

���m �+�Q�m�`�b �/�2 �+�2�i�i�2 �i�?���b�2 �M�Q�m�b ���p�Q�M�b �/�? �7���B�`�2 �i�Q�m�`�M�2�` �H�2�b �+�Q�/�2�b �b�m�` �/�2�b �b�2�+�i�B�Q�M�b �/�m �/�B�b�[�m�2
�;���H���+�i�B�[�m�2 �T�H�m�b �Q�m �K�Q�B�M�b �B�K�T�Q�`�i���M�i�2�b �b�2�H�Q�M �H�2�b �i�2�b�i�b �2�i �p���H�B�/���i�B�Q�M�b �2�z�2�+�i�m�û�2�b�- �H�2 �M�Q�K�#�`�2 �i�Q�i���H
�/�ö�?�2�m�`�2�b �/�2 �+���H�+�m�H �m�i�B�H�B�b�û �û�i���M�i �/�ö�2�M�p�B�`�Q�M360 000�?�*�S�l�X �:�`�•�+�2 ���m�t �/�B�z�û�`�2�M�i�2�b �Q�T�i�B�K�B�b���i�B�Q�M�b
�/�û�+�`�B�i�2�b �+�B�@�/�2�b�b�m�b�- �M�Q�m�b ���p�Q�M�b �+�Q�M�b�B�/�û�`���#�H�2�K�2�M�i �`�û�/�m�B�i �M�Q�i�`�2 �B�K�T���+�i �b�m�` �H�2�b �;�`���T�T�2�b �/�2 �+���H�+�m�H�b�X
�1�M �2�z�2�i �H�� �T�`�2�K�B���`�2 �T�Q�`�i�B�Q�M �/�2 �+���`�i�2 �/�230� �/�2 �H���`�;�2 �[�m�2 �M�Q�m�b ���p�B�Q�M�b �T�`�Q�/�m�B�i�2 �B�M�B�i�B���H�2�K�2�M�i ���p���B�i
�m�i�B�H�B�b�û50 000�?�*�S�l �2�i �Q�+�+�m�T�û �m�M �2�b�T���+�2 �/�B�b�[�m�2 �/�21:8 �h�Q �i���M�/�B�b �[�m�2 �H�� �+���`�i�2 �+�Q�K�T�H���i�2 �T�`�û�b�2�M�i�û�2
���m �+�?���T�B�i�`�2 �8 �2�M �� �/�2�K���M�/�û60 000�?�*�S�l �T�Q�m�` �m�M �2�b�T���+�2 �/�B�b�[�m�2 �Q�+�+�m�T�û �/�22:7 �h�Q �b�Q�B�i �m�M �;���B�M
�/�ö�m�M �Q�`�/�`�2 �/�2 �;�`���M�/�2�m�` �2�M �i�2�K�T�b �*�S�l �;�`�•�+�2 ���m�t �Q�T�i�B�K�B�b���i�B�Q�M�b �[�m�2 �M�Q�m�b ���p�Q�M�b �K�B�b�2�b �2�M �¾�m�p�`�2�X

�j�X�9�X�8 �ú�p�Q�H�m�i�B�Q�M �/�m �+�Q�/�2 �2�i ���D�Q�?�i �/�2 �+���i���H�Q�;�m�2 �/�ö�û�i�Q�B�H�2�b

�G�2 �+�Q�/�2 �/�2 �6�1�.�_�2�. �û�i���B�i �¨ �H�ö�Q�`�B�;�B�M�2 �i�`���b �`�B�;�B�/�2 �+�Q�M�+�2�`�M���M�i �H�ö�m�i�B�H�B�b���i�B�Q�M �/�2 �H�� �T�?�Q�i�Q�K�û�i�`�B�2�-
�b�2�m�H�2�b �H�2�b �i�`�Q�B�b �#���M�/�2�b �B�M�7�`���`�Q�m�;�2�b �û�i���B�2�M�i �T�`�û�p�m�2�b�X �.���M�b �H�2 �#�m�i �/�2 �H�2 �`�2�M�/�`�2 ���/���T�i���#�H�2 �2�i �/�2
�7���+�B�H�B�i�2�` �b�� �K���B�M�i�2�M���M�+�2�- �M�Q�m�b �2�M ���p�Q�M�b �`�2�T�2�M�b�û �T�H�m�b�B�2�m�`�b �T���`�i�B�2�b�X �L�Q�m�b ���p�Q�M�b ���B�M�b�B ���D�Q�m�i�û �T�H�m�b�B�2�m�`�b
�2�M�m�K�2�`���i�B�Q�M�X �G�ö�m�M�2 �/�ö�2�M�i�`�2 �2�H�H�2�b �T�`�2�M�/ �2�M �+�?���`�;�2 �H�2�b �#���M�/�2�b �T�?�Q�i�Q�K�û�i�`�B�[�m�2�b �U�H�Q�M�;�m�2�m�` �/�ö�Q�M�/�2�-
�/�Q�M�M�û�2�b �2�M �~�m�t �Q�m �2�M �K���;�M�B�i�m�/�2�- �2�i�+�X�X�X�V �2�i �H�ö���m�i�`�2 �`�2�+�2�M�b�2 �H�2�b �+���i���H�Q�;�m�2�b �m�i�B�H�B�b���#�H�2�b �2�i �`�2�+�2�M�b�2
�T�Q�m�` �+�?���+�m�M �/�ö�2�m�t �H�2�b �#���M�/�2�b �T�?�Q�i�Q�K�û�i�`�B�[�m�2�b �¨ �m�i�B�H�B�b�2�`�X �§ �H�ö�B�M�B�i�B���H�B�b���i�B�Q�M �/�2 �H�ö���H�;�Q�`�B�i�?�K�2�- �B�H �b�m�{�i
�/�2 �T�`�û�+�B�b�2�` �[�m�2�H �+���i���H�Q�;�m�2 �Q�M ���M���H�v�b�2�- �6�1�.�_�2�. �b�2 �+�?���`�;�2 �/�m �`�2�b�i�2�X

�*�2�i�i�2 �+�Q�M�+�2�T�i�B�Q�M �`�2�M�/ �H�2 �+�Q�/�2 �i�`���b �~�2�t�B�#�H�2 �2�i �b�m�`�i�Q�m�i �B�H �2�b�i �7���+�B�H�2 �/�ö���D�Q�m�i�2�` �/�2�b �M�Q�m�p�2���m�t
�+���i���H�Q�;�m�2�b �2�i �/�2 �M�Q�m�p�2�H�H�2�b �#���M�/�2�b �T�?�Q�i�Q�K�û�i�`�B�[�m�2�b�X
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�*�?���T�B�i�`�2 �9

���{�M���;�2 �/�2 �H�ö���H�;�Q�`�B�i�?�K�2�- �h�2�b�i�b �2�i
�o���H�B�/���i�B�Q�M�b

��
�M�� �/�û�+�`�B�i ���m �+�?���T�B�i�`�2 �T�`�û�+�û�/�2�M�i �H�2 �7�Q�M�+�i�B�Q�M�M�2�K�2�M�i �/�2 �6�1�.�_�2�. �i�2�H �[�m�ö�B�H �2�b�i ���+�i�m�2�H�@
�H�2�K�2�M�i�X �A�H �� �b�m�#�B �#�2���m�+�Q�m�T �/�2 �K�Q�/�B�}�+���i�B�Q�M�b �/�2�T�m�B�b �H�� �/�û�K�Q�M�b�i�`���i�B�Q�M �/�2 �7���B�b���#�B�H�B�i�û
�T���` �6�Q�m�`�i�m�M�2�@�_���p���`�/ �U�k�y�R�e�V�X �S�Q�m�` �/�û�p�2�H�Q�T�T�2�` �+�2�b �K�Q�/�B�}�+���i�B�Q�M�b�- �M�Q�m�b ���p�Q�M�b �#�2�b�Q�B�M
�/�2 �D�2�m�t �/�2 �/�Q�M�M�û�2�b �b�m�` �H�2�b�[�m�2�H�b ���T�T�H�B�[�m�2�` �M�Q�i�`�2 ���H�;�Q�`�B�i�?�K�2�X �§ �+�2�i�i�2 �}�M�- �M�Q�m�b ���p�Q�M�b
�m�i�B�H�B�b�û �m�M �+�?���K�T �/�2 �p�m�2 �b�B�K�m�H�û ���B�M�b�B �[�m�2 �/�2�b �+�?���K�T�b �/�2 �p�m�2 �`�û�2�H�b �+�Q�M�b�i�`�m�B�i�b �¨ �T���`�i�B�`

�/�2�b �+�`�Q�b�b�K���i�+�?�b �k�J���a�a�@�:�.�_�k �2�i �l�E�A�.�a�a�@�:�.�_�k�X
�§ �+�?���[�m�2 �M�Q�m�p�2�H�H�2 �K�Q�/�B�}�+���i�B�Q�M ���T�T�Q�`�i�û�2 �¨ �6�1�.�_�2�.�- �M�Q�m�b ���M���H�v�b�Q�M�b �i�Q�m�b �M�Q�b �+�?���K�T�b �/�2 �p�m�2

�i�2�b�i�b �2�i �M�Q�m�b �m�i�B�H�B�b�Q�M�b �/�B�p�2�`�b�2�b �K�û�i�?�Q�/�2�b �T�Q�m�` �p���H�B�/�2�` �U�Q�m �M�Q�M�V �H�2�b �K�Q�/�B�}�+���i�B�Q�M�b�X �P�M �p�û�`�B�}�2 ���B�M�b�B
�H�2 �M�Q�K�#�`�2 �/�ö�B�i�û�`���i�B�Q�M�b �T�Q�m�` �H�� �+�Q�M�p�2�`�;�2�M�+�2 �/�2�b �+�?���K�T�b �2�i �H�� �}�M�2�b�b�2 �/�2 �H�ö�B�M�i�2�`�p���H�H�2 �/�2 �+�Q�M�}���M�+�2
�b�m�` �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �S(A0; D) �2�i �b�m�` �H�2 �*�J�.�X

�*�2 �T�`�Q�+�2�b�b�m�b �/�2 �p���H�B�/���i�B�Q�M �b�ö�2�b�i �`�û�p�û�H�û �M�û�+�2�b�b���B�`�2�- �+���` �m�M �;�`���M�/ �M�Q�K�#�`�2 �/�2 �+�?���M�;�2�K�2�M�i�b �[�m�2
�M�Q�m�b ���p�Q�M�b �i�2�b�i�û�b ���K�û�H�B�Q�`�2�M�i �+�2�`�i���B�M�b �`�û�b�m�H�i���i�b �i�Q�m�i �2�M �2�M �/�û�i�û�`�B�Q�`���M�i �/�ö���m�i�`�2�b�X

�9�X�R �a�B�K�m�H���i�B�Q�M �/�2 �+�?���K�T�b �/�2 �p�m�2

�S�Q�m�` �i�2�b�i�2�` �6�1�.�_�2�.�- �B�H �M�Q�m�b �7���m�i �m�M �+�?���K�T �/�2 �p�m�2 �/�2 �`�û�7�û�`�2�M�+�2 �T�Q�m�` �H�2�[�m�2�H �Q�M �+�Q�M�M���W�i �H��
�p�û�`�B�i���#�H�2 �`�2�H���i�B�Q�M �2�M�i�`�2 �H�� �/�B�b�i���M�+�2 �2�i �H�ö�2�t�i�B�M�+�i�B�Q�MA0(D)�- ���B�M�b�B �[�m�2 �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�ö�û�i�Q�B�H�2�b ���p�2�+
�H�� �/�B�b�i���M�+�2 �S(D)�X �L�Q�m�b ���p�Q�M�b �/�Q�M�+ �b�B�K�m�H�û �m�M �+�?���K�T �/�2 �p�m�2 �[�m�2 �M�Q�m�b ���p�Q�M�b �T���` �H�� �b�m�B�i�2 ���M���H�v�b�û
���p�2�+ �6�1�.�_�2�.�X �G�� �i�2�+�?�M�B�[�m�2 �T�Q�m�` �b�B�K�m�H�2�` �+�2 �+�?���K�T �/�2 �p�m�2 �b�2 �#���b�2 �b�m�` �+�2�H�H�2 �/�û�p�2�H�Q�T�T�û�2 �T���`
�6�Q�m�`�i�m�M�2�@�_���p���`�/ �U�k�y�R�e�V�X

�S�Q�m�` �`�û���H�B�b�2�` �+�2�i�i�2 �b�B�K�m�H���i�B�Q�M�- �M�Q�m�b ���p�Q�M�b �#�2�b�Q�B�M �/�ö�m�M�2 �`�û�7�û�`�2�M�+�2 �/�2 �T�Q�T�m�H���i�B�Q�M �/�ö�û�i�Q�B�H�2�b �/�m
�/�B�b�[�m�2 �;���H���+�i�B�[�m�2�X �L�Q�m�b �m�i�B�H�B�b�Q�M�b �/�Q�M�+ �H�2 �/�B���;�`���K�K�2 �>�_ �/�2 �`�û�7�û�`�2�M�+�2 �[�m�2 �M�Q�m�b ���p�Q�M�b �+�Q�M�b�i�`�m�B�i
�U�p�Q�B�` �b�2�+�i�B�Q�M �j�X�R�X�R�V�X �P�M �b�m�T�T�Q�b�2 �/���M�b �H�ö�2�M�b�2�K�#�H�2 �/�2 �+�2�i�i�2 �i�?���b�2 �[�m�2 �H�2�b �û�i�Q�B�H�2�b �/�m �p�Q�B�b�B�M���;�2 �b�Q�H���B�`�2
�b�Q�M�i �`�2�T�`�û�b�2�M�i���i�B�p�2�b �/�m �/�B�b�[�m�2 �/�2 �H�� �o�Q�B�2 �H���+�i�û�2�X

�P�M �+�?�Q�B�b�B�i �+�Q�K�K�2 �? �K�Q�/���H�2 �@ �/�2 �+�?���K�T �/�ö�2�t�i�B�M�+�i�B�Q�M �H�� �/�B�`�2�+�i�B�Q�Ml = 9:6� �2�ib = 0 � ���p�2�+
�m�M�2 �H���`�;�2�m�` �/�20:16� �X �*�2 �+�?���K�T �/�2 �p�m�2 �2�b�i �M�Q�i���K�K�2�M�i �û�i�m�/�B�û �/���M�b �"���#�m�b�B���m�t �2�i ���H�X �U�k�y�R�9�V�X �P�M
�i�B�`�2100000�û�i�Q�B�H�2�b �/���M�b �M�Q�i�`�2 �/�B���;�`���K�K�2 �>�_ �/�2 �`�û�7�û�`�2�M�+�2 �2�M �b�m�B�p���M�i �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2�b �T�Q�B�/�b �/�2
�+�?���[�m�2 �T�Q�B�M�i �/�m �/�B���;�`���K�K�2 �U�p�Q�B�` �b�2�+�i�B�Q�M �j�X�R�X�R�V�X

�P�M �/�B�b�T�Q�b�2 �/�Q�M�+ �/�ö�û�i�Q�B�H�2�b �/�Q�M�i �Q�M �+�Q�M�M���W�i �H�� �K���;�M�B�i�m�/�2 ���#�b�Q�H�m�2�X �S�Q�m�` �`�û�T���`�i�B�` �+�2�b �û�i�Q�B�H�2�b
�H�2 �H�Q�M�; �/�2 �H�� �H�B�;�M�2 �/�2 �p�B�b�û�2�- �Q�M �m�i�B�H�B�b�2 �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2�b �/�B�b�i���M�+�2�b �Q�#�i�2�M�m�2�b �T���` �6�m�t �U�R�N�N�N�V �2�i
�Q�M ���T�T�H�B�[�m�2 �H�� �`�2�H���i�B�Q�MA0(D) �Q�#�i�2�M�m�2 �T���` �H�2�b �K���K�2�b �i�`���p���m�t�X �P�M �`�2�T�`�û�b�2�M�i�2 �2�M �6�B�;�m�`�2 �9�X�R
�+�2�b �/�2�m�t �/�B�b�i�`�B�#�m�i�B�Q�M�b�X �S�Q�m�` �+�?���[�m�2 �û�i�Q�B�H�2 �b�B�K�m�H�û�2�- �Q�M �i�B�`�2 ���m �?���b���`�/ �m�M�2 �/�B�b�i���M�+�2�- �2�M �b�m�B�p���M�i
�H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2�b �/�B�b�i���M�+�2�b�- �T�m�B�b �Q�M �+���H�+�m�H�2 �H�ö�2�t�i�B�M�+�i�B�Q�MA0 �+�Q�`�`�2�b�T�Q�M�/���M�i�2 �2�M �m�i�B�H�B�b���M�i �H�� �H�Q�B
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�*�>���S�A�h�_�1 �9�X ���6�6�A�L���:�1 �.�1 �G�ö���G�:�P�_�A�h�>�J�1�- �h�1�a�h�a �1�h �o���G�A�.���h�A�P�L�a

�S�`�B�Q�`�S(A0 j D)

�G�2 �M�2�i�i�Q�v���;�2 �/�2 �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �S(A0 j D) �M�ö�û�i���M�i �T���b �T�H�2�B�M�2�K�2�M�i �b���i�B�b�7���B�b���M�i�- �M�Q�m�b ���p�Q�M�b
�i�2�M�i�û �/�ö���;�B�` �2�M ���K�Q�M�i �/�2 �H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M ���p�2�+ �m�M �T�`�B�Q�` �b�m�` �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �S(A0 j D)�X �L�Q�m�b ���p�Q�M�b
�+�`�û�û �m�M �T�`�B�Q�` ���p�2�+ �m�M�2 �+�`�Q�B�b�b���M�+�2 �T�`�B�p�B�H�û�;�B�û�2 �/�2 �H�ö�2�t�i�B�M�+�i�B�Q�M �b�m�B�p���M�i �H�� �H�Q�BA0 = 0:7 � D�X

�*�2 �T�`�B�Q�` �`�2�K�T�H�B�b�b���B�i �i�2�H�H�2�K�2�M�i �b�Q�M �Q�{�+�2 �[�m�2 �H�2�b �`�û�b�m�H�i���i�b �Q�#�i�2�M�m�b �b�m�B�p���B�2�M�i �2�m�t ���m�b�b�B �T�`�û�@
�7�û�`�2�M�i�B�2�H�H�2�K�2�M�i �m�M�2 �H�Q�B �/�ö�2�t�i�B�M�+�i�B�Q�M �H�B�M�û���B�`�2�X �P�M �� ���B�M�b�B �/�û�+�Q�m�p�2�`�i �[�m�ö�m�M �T�`�B�Q�` �i�`�Q�T �7�Q�`�i ���p���M�i
�H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M �T�2�`�i�m�`�#�2 �H�2�b �`�û�b�m�H�i���i�b�X �P�M �� �/�Q�M�+ �û�p�B�i�û �T���` �H�� �b�m�B�i�2 �/�ö�B�K�T�Q�b�2�` �/�2 �i�`�Q�T �7�Q�`�i�2�b
�+�Q�M�i�`���B�M�i�2�b �¨ �H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M�X

�G�2 �T�`�B�Q�` �T�H���i ���T�T���`���W�i �/�Q�M�+ ���i�`�2 �H�� �K�2�B�H�H�2�m�`�2 �b�Q�H�m�i�B�Q�M �T�Q�m�` �M�2 �T���b �#�B���B�b�2�` �M�Q�b �`�û�b�m�H�i���i�b�- �K���B�b
�H�2 �T�`�Q�#�H���K�2 �/�2 �H�� �/�û�;�û�M�û�`�2�b�+�2�M�+�2 �/�2�b �M���B�M�2�b �7�`�Q�B�/�2�b �`�2�b�i�2 �2�M�i�B�2�`�X �L�Q�m�b ���p�Q�M�b �/�Q�M�+ �i�`�Q�M�[�m�û �H�2 �T�`�B�Q�`
�S(A0 j D) �¨ �7���B�#�H�2 �/�B�b�i���M�+�2�- �K���B�b �¨ �m�M�2 �/�B�b�i���M�+�2D �/�Q�M�M�û�2�- �H�2�b �S(A0 j D) �b�Q�M�i �i�Q�m�b �û�[�m�B�T�`�Q�#���#�H�2�b�X
�*�2 �T�`�B�Q�`�- �#�B�2�M �[�m�2 �7�Q�`�i�- �M�2 �T�2�`�i�m�`�#�2 �T���b �H�ö���H�;�Q�`�B�i�?�K�2�- �+���` �B�H �M�2 �7�Q�`�+�2 �T���b �H�ö�2�K�T�H���+�2�K�2�M�i �/�m �b�B�;�M���H�- �B�H
�B�M�i�2�`�/�B�i �D�m�b�i�2 �m�M�2 �T���`�i�B�2 �/�2 �H�ö�2�b�T���+�2(A0; D) �U�p�Q�B�` �6�B�;�m�`�2 �j�X�8�V�X �l�M �+�2�`�i���B�M �M�Q�K�#�`�2 �/�2 �J�*�a �+�Q�M�i�B�M�m�2
�/�2 �K�Q�M�i�2�` �D�m�b�[�m�ö�¨ �+�2�i�i�2 �H�B�K�B�i�2�- �K���B�b �+�2 �M�Q�K�#�`�2 �2�b�i �b�m�{�b���K�K�2�M�i �7���B�#�H�2 �T�Q�m�` �T�Q�m�p�Q�B�` ���i�`�2 �û�H�B�K�B�M�û
�2�M �T�Q�b�i�@�T�`�Q�+�2�b�b�B�M�; �U�p�Q�B�` �b�2�+�i�B�Q�M �8�X�k�V�X

�J�*�a �2�i �b�T�H�B�M�2�b �+�Q�M�i�`���B�M�i�2�b

�A�M�B�i�B���H�2�K�2�M�i�- �H�� �/�û�i�2�`�K�B�M���i�B�Q�M �/�m �"�6 �b�2 �7���B�b���B�i �2�M ���D�m�b�i���M�i �m�M�2 �b�T�H�B�M�2 �+�Q�M�i�`���B�M�i�2�- �¨ �H�ö���B�/�2
�/�2�+�Q�#�b�U�L�; �� �J���2�+�?�H�2�` �k�y�y�d�V�- �/���M�b �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �S(A0 j D)�X �*�2�i�i�2 �i�2�+�?�M�B�[�m�2 �M�2 �T�`�Q�/�m�B�b���B�i
�T���b �/�2 �`�û�b�m�H�i���i�b �T�H�2�B�M�2�K�2�M�i �b���i�B�b�7���B�b���M�i�b�- �T�`�B�M�+�B�T���H�2�K�2�M�i �¨ �+���m�b�2 �/�m �b�B�;�M���H �T�`�Q�/�m�B�i �T���` �H�2�b �M���B�M�2�b
�7�`�Q�B�/�2�b�X �*�2�H�� �û�i���M�i�- �¨ �T���`�i �+�2 �b�B�;�M���H �7�`���m�/�m�H�2�m�t�- �H�2 �`�2�b�i�2 �/�2 �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2�b �S(A0; D) �T���`���B�b�b���B�i
�+�Q�`�`�2�+�i �2�i �Q�M �v �/�B�b�i�B�M�;�m���B�i �? �¨ �H�ö�¾�B�H �@ �H�� �b�m�`�/�2�M�b�B�i�û �+�Q�`�`�2�b�T�Q�M�/���M�i �¨ �H�ö�û�p�Q�H�m�i�B�Q�M �/�2 �H�ö�2�t�i�B�M�+�i�B�Q�M
���p�2�+ �H�� �/�B�b�i���M�+�2�X �G�2�b �`�û�b�m�H�i���i�b �/�2 �H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M �û�i���B�2�M�i �/�Q�M�+ �p�B���#�H�2�b �2�i �H�2 �T�`�Q�#�H���K�2 �`�û�b�B�/���B�i
�/���M�b �H�ö�Q�#�i�2�M�i�B�Q�M �/�m �"�6�X

�P�M �� �/�Q�M�+ �/�û�+�B�/�û �/�2 �M�2 �T�H�m�b �m�i�B�H�B�b�2�`�+�Q�#�b�T�Q�m�` �Q�#�i�2�M�B�` �H�� �`�2�H���i�B�Q�M �2�i �/�2 �T���b�b�2�` �¨ �m�M�2 �K�û�i�?�Q�/�2
�T�H�m�b �7�`�Q�M�i���H�2�X �P�M �`�2�+�?�2�`�+�?�2 �8�y�y�y �J�*�a �U�p�Q�B�` �b�2�+�i�B�Q�M �j�X�j�V �/���M�b �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �S(A0 j D) �2�i �Q�M
�+�Q�M�b�2�`�p�2 �H�2�b �R�y�y �K�2�B�H�H�2�m�`�b �[�m�B �;�û�M���`�2�M�i ���B�M�b�B �m�M�2 �2�M�p�2�H�Q�T�T�2�X �P�M �i�B�`�2 �R�y�y�y �M�Q�m�p�2���m�t �J�*�a �¨ �H�ö�B�M�i�û�@
�`�B�2�m�` �/�2 �+�2�i�i�2 �2�M�p�2�H�Q�T�T�2 �2�i �¨ �M�Q�m�p�2���m �Q�M �;���`�/�2 �H�2�b �R�y�y �K�2�B�H�H�2�m�`�b�X �1�M�}�M �Q�M �m�i�B�H�B�b�2�+�Q�#�b�T�Q�m�` ���D�m�b�i�2�`
�m�M�2 �b�T�H�B�M�2 �K�û�/�B���M�2 �¨ �H�ö�B�M�i�û�`�B�2�m�` �/�2 �+�2�b �R�y�y �b�Q�H�m�i�B�Q�M�b �2�i �Q�#�i�2�M�B�` �H�2 �"�6�X �S���` ���B�H�H�2�m�`�b�- �Q�M �m�i�B�H�B�b�2 �+�2�b
�R�y�y �J�*�a �T�Q�m�` �+���H�+�m�H�2�` �/�2�b �+���`�i�2�b �/�ö�2�t�i�B�M�+�i�B�Q�M �U�p�Q�B�` �+�?���T�B�i�`�2 �8�V�X

D �2�M �7�Q�M�+�i�B�Q�M �/�2A0

�G�ö�2�M�b�2�K�#�H�2 �/�2�b �K�2�b�m�`�2�b �/�û�+�`�B�i�2�b �T�`�û�+�û�/�2�K�K�2�M�i �M�Q�m�b �� �T�2�`�K�B�b �/�ö�Q�#�i�2�M�B�` �m�M �K�2�B�H�H�2�m�` �`�û�b�m�H�i���i
�T�Q�m�` �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �S(A0 j D) �/���M�b �H���[�m�2�H�H�2 �Q�M �i�B�`�2 �/�2�b �J�*�a �2�i �H�2 �"�6�X �*�2�T�2�M�/���M�i�- �M�Q�m�b �M�Q�m�b
�b�Q�K�K�2�b ���T�2�`�Ï�m �[�m�ö�2�M �m�i�B�H�B�b���M�i �S(A0 j D)�- �M�Q�m�b �T�2�`�/�B�Q�M�b �/�2 �H�ö�B�M�7�Q�`�K���i�B�Q�M�X �1�M �2�z�2�i�- �H�� �/�B�p�B�b�B�Q�M
�T���` �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �2�M �/�B�b�i���M�+�2 �S(D) �¬�i�2 �H�ö�B�M�7�Q�`�K���i�B�Q�M �b�m�` �H�� �[�m���M�i�B�i�û �/�ö�û�i�Q�B�H�2�b �¨ �m�M�2 �/�B�b�i���M�+�2
�/�Q�M�M�û�2�X �P�` �B�H �2�t�B�b�i�2 �m�M�2 �/�û�;�û�M�û�`�2�b�+�2�M�+�2 �/���M�b �H�2�b �`�û�b�m�H�i���i�b �¨ �;�`���M�/�2 �/�B�b�i���M�+�2 �/���M�b �H�� �/�B�b�i�`�B�#�m�i�B�Q�M
�/�2�b �S(A0 j D)�X �P�M �T�2�m�i �Q�#�b�2�`�p�2�`�- �b�Q�B�i �m�M�2 ���m�;�K�2�M�i���i�B�Q�M �/�2 �H�ö�2�t�i�B�M�+�i�B�Q�M ���p�2�+ �H�� �/�B�b�i���M�+�2�- �Q�m �m�M�2
�2�t�i�B�M�+�i�B�Q�M �+�Q�M�b�i���M�i�2�X �S�Q�m�` �H�2�p�2�` �H�� �/�û�;�û�M�û�`�2�b�+�2�M�+�2�- �M�Q�m�b ���p�Q�M�b �#�2�b�Q�B�M �/�2 �+�Q�M�M���W�i�`�2 �H�� �/�B�b�i�`�B�#�m�i�B�Q�M
�2�M �/�B�b�i���M�+�2 �/�2�b �û�i�Q�B�H�2�b�X �a�B �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�ö�û�i�Q�B�H�2�b �2�b�i �7�Q�`�i�2 �¨ �;�`���M�/�2 �/�B�b�i���M�+�2�- �H�ö�2�t�i�B�M�+�i�B�Q�M �� �/�Q�M�+
�T�H�m�i�¬�i �i�2�M�/���M�+�2 �¨ ���i�`�2 �+�Q�M�b�i���M�i�2�X �1�M �`�2�p���M�+�?�2 �b�B �H�2 �M�Q�K�#�`�2 �/�ö�û�i�Q�B�H�2�b �/�û�+�`�Q�W�i �¨ �;�`���M�/�2 �/�B�b�i���M�+�2�-
�+�ö�2�b�i �[�m�2 �H�ö�Q�M �M�2 �H�2�b �Q�#�b�2�`�p�2 �T�H�m�b �¨ �+���m�b�2 �/�2 �H�ö�2�t�i�B�M�+�i�B�Q�M�X �P�M �T�`�û�7���`�2 �/�Q�M�+ �+�?�2�`�+�?�2�` �/�2�b �J�*�a �/���M�b
�H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2 �S(A0; D)�X

�*�2�H�� �M�Q�m�b �T�2�`�K�2�i ���m�b�b�B �/�2 �i�B�`�2�` �H�2�b �J�*�a �+�Q�K�K�2 �û�i���M�iD(A0) �T�H�m�i�¬�i �[�m�2A0(D)�X �*�2�H�� �û�p�B�i�2 �m�M�2
�i�`�Q�T �7�Q�`�i�2 �/�B�b�T�2�`�b�B�Q�M �/�2�b �`�û�b�m�H�i���i�b�X �1�M �2�z�2�i�- �¨ �m�M�2 �/�B�b�i���M�+�2 �/�Q�M�M�û�2�- �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2�b �2�t�i�B�M�+�i�B�Q�M�b
�T�`�Q�#���#�H�2�b �2�b�i �i�`���b �H���`�;�2 �+�2 �[�m�B �T�2�`�K�2�i ���m�t �J�*�a �/�2 �b�ö�û�T���`�T�B�H�H�2�` �7�Q�`�i�2�K�2�M�i �T�Q�m�` �+�2�`�i���B�M�b �B�M�i�2�`�p���H�H�2�b
�/�2 �/�B�b�i���M�+�2 �i���M�/�B�b �[�m�2 �T�Q�m�` �m�M�2 �2�t�i�B�M�+�i�B�Q�M �/�Q�M�M�û�2�- �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2�b �/�B�b�i���M�+�2�b �T�`�Q�#���#�H�2�b �2�b�i
�`�2�H���i�B�p�2�K�2�M�i �}�M�2�X �*�2�H�� �M�Q�m�b �T�2�`�K�2�i �/�ö�û�p�B�i�2�` �H�2�b �J�*�a �K�Q�M�i���M�i �i�`�Q�T �p�B�i�2 �p�2�`�b �H�2�b �7�Q�`�i�2�b �2�t�i�B�M�+�i�B�Q�M�b�X
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�9�X�j�X �*�>���J�S�a �.�1 �o���G�A�.���h�A�P�L �1�h ���6�6�A�L���:�1

�*�`�B�i���`�2 �/�ö���`�`���i �2�M �/�B�b�i���M�+�2

�6�1�.�_�2�. �i�`���p���B�H�H�2 �b�m�` �m�M�2 �/�B�b�+�`�û�i�B�b���i�B�Q�M �/�2 �H�ö�2�b�T���+�2(A0; D)�X �G�ö�B�M�i�2�`�p���H�H�2 �2�M �/�B�b�i���M�+�2 �i�v�T�B�[�m�2
�/�2 �+�2�i�i�2 �;�`�B�H�H�2 �2�b�i[0; 30]�F�T�+�X �*�2�T�2�M�/���M�i �H�2�b �+���i���H�Q�;�m�2�b �M�2 �7�Q�m�`�M�B�b�b�2�M�i �T���b �/�2 �T�?�Q�i�Q�K�û�i�`�B�2 �b�m�{�@
�b���K�K�2�M�i �T�`�Q�7�Q�M�/�2 �T�Q�m�` �2�t�T�H�Q�`�2�` �/�2�b �`�û�;�B�Q�M�b ���m�b�b�B �û�H�Q�B�;�M�û�2�b�X �1�M �H�ö���#�b�2�M�+�2 �/�2 �+�Q�m�T�m�`�2 �2�{�+���+�2 �2�M
�/�B�b�i���M�+�2�- �H�2�b �+���`�i�2�b �[�m�2 �M�Q�m�b �Q�#�i�2�M�B�Q�M�b �/�B�p�2�`�;�2���B�2�M�i �¨ �;�`���M�/�2 �/�B�b�i���M�+�2�X

�S�Q�m�` �T���`�2�` �¨ �+�2�H���- �M�Q�m�b ���p�Q�M�b �B�K�T�H�û�K�2�M�i�û �m�M�2 �+�Q�m�T�m�`�2 ���m�i�Q�K���i�B�[�m�2�X �G�Q�`�b�[�m�2 �M�Q�m�b �Q�#�i�2�M�Q�M�b �H�2
�"�6 �/�2 �H�� �`�2�H���i�B�Q�MA0(D) �/�ö�m�M �+�?���K�T �/�2 �p�m�2�- �Q�M �T�2�m�i �2�b�i�B�K�2�` �H�ö�2�t�i�B�M�+�i�B�Q�MA0 �T�Q�m�` �+�?���[�m�2 �#�B�M �/�2
�/�B�b�i���M�+�2�X �P�M �+���H�+�m�H�2 �/�Q�M�+ �H�� �K���;�M�B�i�m�/�2 ���T�T���`�2�M�i�2 �/�ö�m�M�2 �û�i�Q�B�H�2 �/�m �_�2�/ �*�H�m�K�T �¨ �+�?���[�m�2 �/�B�b�i���M�+�2
�U�Q�M �m�i�B�H�B�b�2 �H�2�b �K���;�M�B�i�m�/�2�b ���#�b�Q�H�m�2�b �Q�#�i�2�M�m�2�b �T���` �_�m�B�x�@�.�2�`�M �2�i ���H�X �k�y�R�3�V�- �T�Q�m�` �+�?���[�m�2 �#���M�/�2
�T�?�Q�i�Q�K�û�i�`�B�[�m�2 �B�M�7�`���`�Q�m�;�2�X �P�M �M�2 �+�Q�M�b�2�`�p�2 �H�2�b �`�û�b�m�H�i���i�b �[�m�2 �T�Q�m�` �H�2�b �/�B�b�i���M�+�2�b �Q�M �H�� �K���;�M�B�i�m�/�2
���T�T���`�2�M�i�2 �/�2�b �û�i�Q�B�H�2�b �/�m �_�2�/ �*�H�m�K�T �2�b�i �B�M�7�û�`�B�2�m�`�2 �¨ �H�� �K���;�M�B�i�m�/�2�+�m�i�U�+�Q�`�`�2�b�T�Q�M�/���M�i �¨ �H�� �T�H�m�b
�7���B�#�H�2 �H�m�K�B�M�Q�b�B�i�û �/�ö�m�M�2 �û�i�Q�B�H�2 �Q�#�b�2�`�p�û�2 �2�i ���M���H�v�b�û�2�V �/�m �+�?���K�T �/�2 �p�m�2�X

�9�X�j�X�k �_�û�b�m�H�i���i�b �k�J���a�a �2�i �:�.�_�k

�P�M �T�`�û�b�2�M�i�2 �2�M �6�B�;�m�`�2 �9�X�d �2�i �9�X�3 �H�2�b �/�B�b�i�`�B�#�m�i�B�Q�M�b �S(A0; D) �/�2�b �+�?���K�T�b �i�2�b�i�b �/�û�+�`�B�i�b �¨ �H��
�b�2�+�i�B�Q�M �9�X�j �2�i �H�2�b �*�J�. �/�2�b �+�?���K�T�b �/�2 �p�m�2 �i�2�b�i�b ���p�2�+ �H�� �`�2�H���i�B�Q�M �"�6 �/�m �+�?���K�T�X

�S�Q�m�` �+�2�`�i���B�M�b �+�?���K�T�b �/�2 �p�m�2�- �Q�M �/�B�b�i�B�M�;�m�2 �H�� �`�2�H���i�B�Q�MA0(D) �i���M�/�B�b �[�m�2 �T�Q�m�` �H�2�b ���m�i�`�2�b �Q�M �M�2
�/�B�b�i�B�M�;�m�2 �`�B�2�M �/�2 �T���`�i�B�+�m�H�B�2�` �? �¨ �H�ö�¾�B�H �@�X �*�2�T�2�M�/���M�i �Q�M �p�Q�B�i �b�m�` �H�2�b �*�J�. �[�m�2 �H�2 �`�û�b�m�H�i���i �/�Q�M�M�û �T���`
�6�1�.�_�2�. �i�`���p�2�`�b�2 �i�Q�m�D�Q�m�`�b �H�� �i�`���W�M�û�2 �/�m �_�2�/ �*�H�m�K�T�X �*�2�+�B �B�M�/�B�[�m�2 �/�Q�M�+ �[�m�2 �H�2�b �/�B�z�û�`�2�M�i�2�b ���K�û�@
�H�B�Q�`���i�B�Q�M�b �/�2 �H�ö���H�;�Q�`�B�i�?�K�2 �T�2�`�K�2�i�i�2�M�i �/�ö�Q�#�i�2�M�B�` �m�M �`�û�b�m�H�i���i �+�Q�?�û�`�2�M�i�X �P�M �� ���m�b�b�B ���D�Q�m�i�û �H�� �`�2�H���i�B�Q�M
A0(D) �Q�#�i�2�M�m�2 �T���` �G���H�H�2�K�2�M�i �2�i ���H�X �U�k�y�R�N�V ���m �*�J�.�X �P�M �+�Q�M�b�i���i�2 �[�m�2 �H�2�b �/�2�m�t �K�û�i�?�Q�/�2�b �b�Q�M�i
�i�Q�m�D�Q�m�`�b �2�M ���+�+�Q�`�/ �b�m�` �H�� �b�Q�H�m�i�B�Q�M�- �K���B�b �M�Q�i�`�2 ���H�;�Q�`�B�i�?�K�2 �� �H�ö���p���M�i���;�2 �/�2 �7�Q�m�`�M�B�` �/�2 �H�ö�B�M�7�Q�`�K���i�B�Q�M
�¨ �/�2 �T�H�m�b �H�Q�M�;�m�2�b �/�B�b�i���M�+�2�b�X

�P�M �M�Q�i�2�- �b�m�` �H�2�b �/�B�b�i�`�B�#�m�i�B�Q�M�b �/�2 �T�`�Q�#���#�B�H�B�i�û�- �m�M �+�?���M�;�2�K�2�M�i �/�2 �`�û�;�B�K�2 ���m�t ���H�2�M�i�Q�m�`�b �/�2
8�F�T�+�- �+�2�i �û�H���`�;�B�b�b�2�K�2�M�i �2�M �2�t�i�B�M�+�i�B�Q�M �2�b�i �D�m�b�i�2 �H�� �+�Q�M�b�û�[�m�2�M�+�2 �/�m �T�`�B�Q�` �S(A0 j D) �7�Q�m�`�M�B �T���` �m�M�2
�T�`�2�K�B���`�2 �`�û���H�B�b���i�B�Q�M �/�2 �H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M�X �1�M �2�z�2�i�- �m�M�2 �T�`�2�K�B���`�2 �/�û�+�Q�M�p�Q�H�m�i�B�Q�M ���p�2�+ �m�M �T�`�B�Q�` �T�H���i
�M�Q�m�b �T�2�`�K�2�i �/�ö�Q�#�i�2�M�B�` �m�M �B�M�i�2�`�p���H�H�2 �2�M �2�t�i�B�M�+�i�B�Q�M �[�m�B �2�b�i �2�M�b�m�B�i�2 �m�i�B�H�B�b�û �+�Q�K�K�2 �T�`�B�Q�` �D�m�b�[�m�ö�¨ �m�M�2
�/�B�b�i���M�+�2 �H�B�K�B�i�2 �U�/�û�i�2�`�K�B�M�û�2 �;�`�•�+�2 ���m �T���`���K���i�`�2 �/�2 �+�Q�K�T�H�û�i�m�/�2 ���/���T�i�û �¨ �m�M�2 �û�i�Q�B�H�2 �/�m �_�2�/ �*�H�m�K�T�V�-
�2�i ���m �/�2�H�¨ �/�2 �H���[�m�2�H�H�2 �m�M �T�`�B�Q�` �T�H���i �2�b�i �m�i�B�H�B�b�û�X �*�ö�2�b�i �¨ �+�2 �T���b�b���;�2 ���m �T�`�B�Q�` �T�H���i �[�m�2 �+�Q�`�`�2�b�T�Q�M�/ �H�2
�+�?���M�;�2�K�2�M�i �/�2 �`�û�;�B�K�2 �U�p�Q�B�` �a�2�+�i�B�Q�M �j�X�k�X�9�V�X

�9�X�j�X�j �_�û�b�m�H�i���i�b �l�E�A�.�a�a �2�i �:�.�_�k

�P�M �i�2�b�i�2 ���m�b�b�B �M�Q�i�`�2 ���H�;�Q�`�B�i�?�K�2 �b�m�` �H�2 �+���i���H�Q�;�m�2 �l�E�A�.�a�a�X �G�2�b �/�B�b�i�`�B�#�m�i�B�Q�M�b �S(A0; D) �/�2�b
�K���K�2�b �+�?���K�T�b �i�2�b�i�b �2�i �H�2�b �*�J�. �b�Q�M�i �T�`�û�b�2�M�i�û�b �2�M �6�B�;�m�`�2 �9�X�N �2�i �6�B�;�m�`�2 �9�X�R�y�X �P�M �+�Q�M�b�i���i�2 �[�m�2
�H�2�b �`�û�b�m�H�i���i�b �b�Q�M�i �2�`�`�Q�M�û�b �T�Q�m�` �T�H�m�b�B�2�m�`�b �+�?���K�T�b �i�2�b�i�b�- �H�ö�2�t�i�B�M�+�i�B�Q�M �2�b�i �b�Q�m�p�2�M�i �b�m�`�2�b�i�B�K�û�2 �U�T���`
�2�t�2�K�T�H�2 �T�Q�m�`l = 9:6� �2�il = 32:4� �V�X �*�2�H�� �2�b�i �T�`�B�M�+�B�T���H�2�K�2�M�i �/�? ���m �7���B�i �[�m�2 �l�E�A�.�a�a �2�b�i �m�M
�`�2�H�2�p�û �T�`�Q�7�Q�M�/�- �T���` �+�Q�M�b�û�[�m�2�M�i �H�2�b �û�i�Q�B�H�2�b �T�`�Q�+�?�2�b �b�Q�M�i �i�`�Q�T �#�`�B�H�H���M�i�2�b �2�i �M�ö�v ���T�T���`���B�b�b�2�M�i �T���b�X
�G�ö���H�;�Q�`�B�i�?�K�2 �M�ö�� �/�Q�M�+ �[�m�2 �T�2�m �/�ö�B�M�7�Q�`�K���i�B�Q�M �¨ �7���B�#�H�2 �/�B�b�i���M�+�2�- �Q�` �+�Q�K�K�2 �Q�M �H�ö�� �/�û�D�¨ �M�Q�i�û�- �b�B �H�2�b
�7���B�#�H�2�b �/�B�b�i���M�+�2�b �b�Q�M�i �K���H �+�Q�M�i�`���B�M�i�2�b�- �H�� �+�Q�M�p�2�`�;�2�M�+�2 �/�2 �H�ö���H�;�Q�`�B�i�?�K�2 �2�b�i �2�`�`�Q�M�û�2�X

�S�Q�m�` �T���H�H�B�2�` �+�2 �T�`�Q�#�H���K�2�- �M�Q�m�b ���p�Q�M�b �+�`�û�û �m�M �T�`�B�Q�` �T�Q�m�` �S(A0 j D) �2�M �m�i�B�H�B�b���M�i �H�2�b �`�û�b�m�H�i���i�b
�Q�#�i�2�M�m�b ���p�2�+ �k�J���a�a�X �S�Q�m�` �+�2 �7���B�`�2 �Q�M �m�i�B�H�B�b�2 �H�2�b �J�*�a �Q�#�i�2�M�m�2�b �b�m�` �H�2 �`�2�H�2�p�û �k�J���a�a �2�i �Q�M �B�K�T�Q�b�2�-
�T�Q�m�` �+�?���[�m�2 �/�B�b�i���M�+�2D�- �[�m�2 �H�ö�2�t�i�B�M�+�i�B�Q�MA0 �b�Q�B�i �+�Q�K�T�`�B�b�2 �2�M�i�`�2 �H�2�b �2�t�i�`�2�K�� �/�ö�2�t�i�B�M�+�i�B�Q�M ���i�i�2�B�M�i�b
�T���` �H�2�b �J�*�a �,

�S(A0 j D) = cste �b�B �K�B�M[�K�+�b(A0; D)] < A 0 < �K���t[�K�+�b(A0; D)]; 0 �b�B�M�Q�M: �U�9�X�k�V

�G�2�b �`�û�b�m�H�i���i�b �/�2 �H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M ���p�2�+ �+�2�b �T�`�B�Q�`�b �b�Q�M�i �T�`�û�b�2�M�i�û�b �2�M �6�B�;�m�`�2 �9�X�R�R�X �P�M �+�Q�M�b�i���i�2
�[�m�2 �H�2 �T�`�B�Q�` �� ���B�/�û �H�� �+�Q�M�p�2�`�;�2�M�+�2 �¨ �7���B�#�H�2�b �/�B�b�i���M�+�2�b�- �b���M�b �T�2�`�i�m�`�#�2�` �Q�m�i�`�2 �K�2�b�m�`�2�b �H�2�b �`�û�b�m�H�i���i�b

�8�j



�*�>���S�A�h�_�1 �9�X ���6�6�A�L���:�1 �.�1 �G�ö���G�:�P�_�A�h�>�J�1�- �h�1�a�h�a �1�h �o���G�A�.���h�A�P�L�a

�¨ �T�H�m�b �;�`���M�/�2�b �/�B�b�i���M�+�2�b�- �T�Q�m�` �H�� �T�H�m�T���`�i �/�2�b �+�?���K�T�b �/�2 �p�m�2�X �1�M �`�2�p���M�+�?�2 �H�ö���D�Q�m�i �/�2 �+�2 �T�`�B�Q�` ��
�+�Q�K�T�H���i�2�K�2�M�i �T�2�`�i�m�`�#�û �H�2�b �`�û�b�m�H�i���i�b �/�m �+�?���K�Tl = 32:4� �X �*�Q�K�K�2 �Q�M �� �T�m �H�2 �+�Q�M�b�i���i�2�` ���p�2�+ �M�Q�b
�i�2�b�i�b �T�`�û�+�û�/�2�M�i�b�- �m�M �T�`�B�Q�` �7�Q�`�i �b�m�` �S(A0 j D) �T�2�m�i �B�M�/�m�B�`�2 �2�M �2�`�`�2�m�` �H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M�- �M�Q�i�`�2 �T�`�B�Q�`
�2�b�i �T�2�m�i�@���i�`�2 �i�`�Q�T �7�Q�`�i�X �L�Q�m�b �i�`���p���B�H�H�Q�M�b �i�Q�m�D�Q�m�`�b �b�m�` �+�2�i ���b�T�2�+�i �/�2 �H�ö���H�;�Q�`�B�i�?�K�2 �2�i �/�m �i�`���B�i�2�K�2�M�i
�/�2�b �/�Q�M�M�û�2�b �l�E�A�.�a�a�X
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�*�?���T�B�i�`�2 �8

�.�B�b�[�m�2 �;���H���+�i�B�[�m�2 �p�m �T���` �k�J���a�a �2�i
�:�.�_�k

��
�� �}���#�B�H�B�i�û �/�2 �M�Q�i�`�2 ���H�;�Q�`�B�i�?�K�2 �û�i���M�i �p�û�`�B�}�û�2�- �T�Q�m�` �H�� �+�Q�K�#�B�M���B�b�Q�M �k�J���a�a �2�i �:�.�_�k�- �M�Q�m�b
�T�Q�m�p�Q�M�b �K���B�M�i�2�M���M�i �û�i�m�/�B�2�` �H�2 �/�B�b�[�m�2 �;���H���+�i�B�[�m�2�X �6�1�.�_�2�. ���M���H�v�b�2 �/�2�b �+�?���K�T�b �/�2 �p�m�2
�b�û�T���`�û�b�- �M�Q�m�b ���p�Q�M�b �/�Q�M�+ �/�û�+�Q�m�T�û �H�2 �/�B�b�[�m�2 �2�M �+�?���K�T�b �/�2 �p�m�2 �B�M�/�B�p�B�/�m�2�H�b�X �G�2�b �`�û�b�m�H�i���i�b
�"�6 �2�i �J�*�a �T�`�Q�/�m�B�i�b �T�Q�m�` �+�?���+�m�M �/�2�b �+�?���K�T�b �/�2 �p�m�2 �b�Q�M�i �+�Q�K�#�B�M�û�b �T�Q�m�` �+�Q�M�b�i�`�m�B�`�2 �m�M�2
�+���`�i�2 �/�2 �/�2�M�b�B�i�û �/�ö�2�t�i�B�M�+�i�B�Q�Ma0�X �*�2�i�i�2 �+���`�i�2 �/�ö�2�t�i�B�M�+�i�B�Q�M �/�2�b�b�B�M�2 �/�2 �M�Q�K�#�`�2�m�b�2�b �b�i�`�m�+�i�m�`�2�b

�/�m �/�B�b�[�m�2 �;���H���+�i�B�[�m�2 �+�Q�M�M�m�- �K���B�b �`�û�p���H�2 ���m�b�b�B �H�2�m�`�b �7�Q�`�K�2�b �T�H�m�b �T�`�û�+�B�b�û�K�2�M�i �2�i �/�û�K�Q�M�i�`�2�M�i �H�2�m�`�b
�û�H�Q�M�;���i�B�Q�M�b�X

�8�X�R �*���`���+�i�û�`�B�b�i�B�[�m�2 �i�2�+�?�M�B�[�m�2

�.�m�`���M�i �+�2�i�i�2 �i�?���b�2�- �M�Q�m�b �M�ö���p�Q�M�b �û�i�m�/�B�û �[�m�2 �H�� �H���i�B�i�m�/�2b = 0 � �- �K���B�b �M�Q�m�b ���p�Q�M�b �û�i�m�/�B�û �H�2�b
360� �/�2 �H�Q�M�;�B�i�m�/�2 �/�m �/�B�b�[�m�2�- �;�`�•�+�2 �¨ �k�J���a�a �2�i �:�.�_�k �[�m�B �b�Q�M�i �/�2�b �`�2�H�2�p�û�b �/�m �+�B�2�H �+�Q�K�T�H�2�i�X

�L�Q�m�b ���p�Q�M�b �+�`�û�û �/�2�b �+�?���K�T�b �/�2 �p�m�2 �/�2 �H���`�;�2�m�`0:48� �2�M �H�Q�M�;�B�i�m�/�2 �2�i �H���i�B�i�m�/�2�X �*�2�i�i�2 �/�B�K�2�M�b�B�Q�M
�T�2�`�K�2�i �/�2 �+�Q�M�b�i�B�i�m�2�` �/�2�b �+�?���K�T�b �/�2 �p�m�2 ���p�2�+ ���m �K�Q�B�M�b �[�m�2�H�[�m�2�b �K�B�H�H�B�2�`�b �/�ö�û�i�Q�B�H�2�b �T�2�`�K�2�i�i���M�i ���B�M�b�B
�m�M�2 �#�Q�M�M�2 �+�Q�M�p�2�`�;�2�M�+�2 �/�2 �H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M�X �S���` ���B�H�H�2�m�`�b�- �M�Q�m�b �i�B�`�Q�M�b �/�2�b �+�?���K�T�b �/�2 �p�m�2 �i�Q�m�b �H�2�b
0:24� �2�M �H�Q�M�;�B�i�m�/�2�- �+�2 �[�m�B �M�Q�m�b ���b�b�m�`�2 �m�M �`�2�+�Q�m�p�`�2�K�2�M�i �/�2�b �+�?���K�T�b �/�2 �p�m�2�X �*�2�i�i�2 �i���B�H�H�2 �/�2 �T�B�t�2�H�b
�� �û�i�û �+�?�Q�B�b�B�2 �T�Q�m�` ���b�b�m�`�2�` �H�� �T�`�û�b�2�M�+�2 �/�ö���m �K�Q�B�M�b �[�m�2�H�[�m�2�b �K�B�H�H�B�2�`�b �/�ö�û�i�Q�B�H�2�b �T���` �+�?���K�T�b �/�2 �p�m�2�-
�K���K�2 �2�M �/�B�`�2�+�i�B�Q�M �/�2 �H�ö���M�i�B�+�2�M�i�`�2 �;���H���+�i�B�[�m�2�X

�*�2�i�i�2 �û�i�m�/�2 �`�2�T�`�û�b�2�M�i�2 �/�Q�M�+1500�+�?���K�T�b �/�2 �p�m�2 �¨ ���M���H�v�b�2�`�- �T�Q�m�` �m�M �i�Q�i���H �/�28 681 956�û�i�Q�B�H�2�b
�û�i�m�/�B�û�2�b�- �b�i�Q�+�F�û�2�b �2�M �}�+�?�B�2�` �?�/�7�8 ���p�2�+ �/���i���b�2�i �+�Q�K�T�`�2�b�b�û �U�p�Q�B�` �b�2�+�i�B�Q�M �j�X�9�V �T�Q�m�` �m�M �i�Q�i���H �/�22:7
�h�Q�X �G�� �/�B�b�i�`�B�#�m�i�B�Q�M �B�M�/�B�p�B�/�m�2�H�H�2 �/�2 �+�?���[�m�2 �û�i�Q�B�H�2 �2�b�i �m�i�B�H�B�b�û�2 �/�2�m�t �7�Q�B�b �U�¨ �+���m�b�2 �/�m �`�2�+�Q�m�p�`�2�K�2�M�i
�/�2�b �+�?���K�T�b �/�2 �p�m�2�V�- �K���B�b �M�ö�2�b�i �+���H�+�m�H�û�2 �[�m�ö�m�M�2 �b�2�m�H�2 �7�Q�B�b�X �*�?���[�m�2 �`�m�M �/�2 �/�û�+�Q�M�p�Q�H�m�i�B�Q�M �2�z�2�+�i�m�2
�m�M�2 �`�2�[�m���i�2 �T�Q�m�` �Q�#�i�2�M�B�` �H�2�b �`�û�b�m�H�i���i�b �/�2�b �û�i�Q�B�H�2�b ���T�T���`�i�2�M���M�i ���m�t �+�?���K�T�b �/�2 �p�m�2 �2�M �+�Q�m�`�b�X

�8�X�k �*�Q�M�b�i�`�m�+�i�B�Q�M �/�2 �H�� �+���`�i�2

�G�Q�`�b�[�m�2 �i�Q�m�b �H�2�b �+�?���K�T�b �/�2 �p�m�2 �Q�M�i �û�i�û ���M���H�v�b�û�b �2�i �/�û�+�Q�M�p�Q�H�m�û�b�- �M�Q�m�b ���p�Q�M�b �¨ �M�Q�i�`�2 �/�B�b�T�Q�b�B�i�B�Q�M
�H�2 �"�6 �/�2 �H�� �`�2�H���i�B�Q�MA0(D) �T�Q�m�` �+�?���+�m�M �/�2�b �+�?���K�T�b �/�2 �p�m�2 ���B�M�b�B �[�m�2 �H�2�b �J�*�a�X �*�2�b �`�û�b�m�H�i���i�b �b�Q�M�i
�2�t�T�`�B�K�û�b �2�M �K���;�M�B�i�m�/�2 �2�i �+�Q�`�`�2�b�T�Q�M�/�2�M�i �¨ �H�ö�2�t�i�B�M�+�i�B�Q�M �+�m�K�m�H�û�2 �H�2 �H�Q�M�; �/�2 �H�� �H�B�;�M�2 �/�2 �p�B�b�û�2�X �S�Q�m�`
�2�M �2�t�i�`���B�`�2 �m�M�2 �+���`�i�2 �/�ö�2�t�i�B�M�+�i�B�Q�M�- �M�Q�m�b ���p�Q�M�b �/�û�p�2�H�Q�T�T�û �m�M �T�B�T�2�H�B�M�2 �/�ö���b�b�2�K�#�H���;�2�X
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�*�>���S�A�h�_�1 �8�X �.�A�a�Z�l�1 �:���G���*�h�A�Z�l�1 �o�l �S���_ �k�J���a�a �1�h �:�.�_�k

�8�X�k�X�R �_�û�/�m�+�i�B�Q�M �/�ö�m�M�2 �+���`�i�2 �/�ö�2�t�i�B�M�+�i�B�Q�M

�G�2�b �`�û�b�m�H�i���i�b �/�2 �H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M �7�Q�m�`�M�B�b�b�2�M�i �m�M�2 �`�2�H���i�B�Q�M �2�M�i�`�2 �H�ö�2�t�i�B�M�+�i�B�Q�M �2�i �H�� �/�B�b�i���M�+�2�X �G�2�b
�p���H�2�m�`�b �/�2A0(D) �`�2�T�`�û�b�2�M�i�2�M�i �H�� �p���H�2�m�` �B�M�i�û�;�`�û�2 �/�2 �H�ö�2�t�i�B�M�+�i�B�Q�M �¨ �m�M�2 �/�B�b�i���M�+�2D�X �P�` �T�Q�m�` �û�i�m�/�B�2�`
�H�� �K�Q�`�T�?�Q�H�Q�;�B�2 �/�m �/�B�b�[�m�2 �2�M �T�Q�m�b�b�B���`�2�- �Q�M �b�Q�m�?���B�i�2 �+�Q�M�M���W�i�`�2 �H�� �/�2�M�b�B�i�û �/�ö�2�t�i�B�M�+�i�B�Q�Ma0(D) �T�H�m�i�¬�i
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�/�ö���T�T�`�û�+�B�2�` �H�2�m�` �T�`�Q�H�Q�M�;�2�K�2�M�i �¨ �;�`���M�/�2 �/�B�b�i���M�+�2�X �P�M �Q�#�b�2�`�p�2 ���B�M�b�B �[�m�2 �H�2 �M�m���;�2 �/�2 �o�2�H�� �2�b�i �m�M�2
�b�i�`�m�+�i�m�`�2 �2�M �/�2�m�t �T���`�i�B�2�b�- �m�M�2 �T�`�2�K�B���`�2 ���p�2�+ �m�M�2 �i�`���b �7�Q�`�i�2 �2�t�i�B�M�+�i�B�Q�M �b�m�B�p�B�2 �T���` �m�M�2 �#�m�H�H�2 �T�`�Q�T�`�2�X
�P�M �T�2�m�i ���m�b�b�B ���T�T�`�û�?�2�M�/�2�` �H�� �;�`���M�/�2 �i���B�H�H�2 �/�m �+�Q�K�T�H�2�t�2 �/�2 �H�� �*���`���M�2�- �[�m�B �b�2 �T�`�Q�H�Q�M�;�2 �D�m�b�[�m�ö�¨
6 �F�T�+�- �/�Q�M�i �H�� �i���B�H�H�2 �2�M �2�t�i�B�M�+�i�B�Q�M �M�ö�û�i���B�i �D�m�b�[�m�ö���H�Q�`�b �T���b �K�Q�M�i�`�û�2 �/���M�b �H�2�b �+���`�i�2�b �/�ö�2�t�i�B�M�+�i�B�Q�M�X �P�M
�T�2�m�i ���m�b�b�B �M�Q�i�2�` �H�� �T�`�û�b�2�M�+�2 �/�ö�m�M �;�`���M�/ �M�Q�K�#�`�2 �/�2 �#�m�H�H�2�b�- �T�`�û�b�2�M�i�2�b �/���M�b �#�2���m�+�Q�m�T �/�2 �/�B�`�2�+�i�B�Q�M�b�X
�S���` �2�t�2�K�T�H�2 �H�� �#�m�H�H�2 �/�m �+�Q�K�T�H�2�t�2 �/�m �a���;�B�i�i���B�`�2�@�*���`���M�2 �[�m�2 �H�ö�Q�M �Q�#�b�2�`�p�2 �T�Q�m�` �H�� �T�`�2�K�B���`�2 �7�Q�B�b �b�m�`
�M�Q�i�`�2 �+���`�i�2 �Q�m �2�M�+�Q�`�2 �H�2�b �#�m�H�H�2�b �/�ö�2�t�i�B�M�+�i�B�Q�M �[�m�2 �M�Q�m�b �/�û�+�`�B�p�Q�M�b�- �+�Q�K�K�2 �H�2 �T���T�B�H�H�Q�M�- �[�m�B �M�ö�û�i���B�2�M�i
�[�m�2 �T���`�i�B�2�H�H�2�K�2�M�i �p�B�b�B�#�H�2�b �/���M�b �/�2�b �i�`���p���m�t �T�`�û�+�û�/�2�M�i�b�- �K���B�b �[�m�B ���T�T���`���W�i �/���M�b �b�� �i�Q�i���H�B�i�û �/���M�b
�M�Q�b �`�û�b�m�H�i���i�b�X

�L�Q�i�`�2 �+���`�i�2 �/�ö�2�t�i�B�M�+�i�B�Q�M �2�b�i �û�;���H�2�K�2�M�i �2�M ���+�+�Q�`�/ ���p�2�+ �T�H�m�b�B�2�m�`�b ���m�i�`�2�b �i�`���+�2�m�`�b �/�m �K�B�H�B�2�m
�B�M�i�2�`�b�i�2�H�H���B�`�2�X �G�2�b �`�û�;�B�Q�M�b �>�B�B�2�i �H�2�b �M�m���;�2�b �K�Q�H�û�+�m�H���B�`�2�b �b�Q�M�i �T�`�û�b�2�M�i�b �2�M �M�Q�K�#�`�2 �/���M�b �H�2�b �x�Q�M�2�b �/�2
�7�Q�`�i�2 �2�t�i�B�M�+�i�B�Q�M�X �S���` ���B�H�H�2�m�`�b �B�H�b �+�Q�M�}�`�K�2�M�i ���m�b�b�B �H�� �K�Q�`�T�?�Q�H�Q�;�B�2 �/�2 �+�2�`�i���B�M�2�b �b�i�`�m�+�i�m�`�2�b �+�Q�K�K�2
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�*�>���S�A�h�_�1 �e�X �*�P�L�*�G�l�a�A�P�L �1�h �S�1�_�a�S�1�*�h�A�o�1�a

�H�2 �+�Q�K�T�H�2�t�2 �/�2 �H�� �*���`���M�2�- �K���B�b ���m�b�b�B �H�� �T�`�û�b�2�M�+�2 �/�2�b �#�m�H�H�2�b �T�`�Q�T�`�2�b �/���M�b �H�2 �M�m���;�2 �/�2 �o�2�H�� �2�i
�/���M�b �H�2 �+�Q�K�T�H�2�t�2 �/�m �a���;�B�i�i���B�`�2�@�*���`���M�2�X �G�2�b �/�B�z�û�`�2�M�i�b �K���b�2�`�b�- �i�`���+�2�m�`�b �/�2 �#�`���b �b�T�B�`���m�t�- �b�Q�M�i ���m�b�b�B
�T���`�i�B�+�m�H�B���`�2�K�2�M�i �p�B�b�B�#�H�2�b �2�M �2�t�i�B�M�+�i�B�Q�M �U�¨ �H�ö�2�t�+�2�T�i�B�Q�M �/�2 �/�2�m�t �K���b�2�`�b�V�X

�G�� �b�B�;�M���i�m�`�2 �/�2�b �#�`���b �b�T�B�`���m�t �2�M �2�t�i�B�M�+�i�B�Q�M�- �[�m���M�i �¨ �2�H�H�2�- �/�û�T�2�M�/ �/�m �#�`���b �+�Q�M�b�B�/�û�`�û�X �1�M �2�z�2�i
�H�2 �#�`���b �/�2 �S�2�`�b�û�2�- �Q�m �/�m �K�Q�B�M�b �H�� �x�Q�M�2 �Q�M �H�2�b �K�Q�/���H�2�b �H�2 �H�Q�+���H�B�b�2�M�i�- �2�b�i �`�2�K�T�H�B �/�2 �H���+�m�M�2�b �2�M�i�`�2
�/�B�p�2�`�b�2�b �b�i�`�m�+�i�m�`�2�b �/�ö�2�t�i�B�M�+�i�B�Q�M �T�H�m�b �7�Q�`�i�2�b�X �P�M �M�2 �T�2�m�i �p�Q�B�` �b�� �b�i�`�m�+�i�m�`�2 �[�m�2 �T���` �H�ö���D�Q�m�i �/�2 �b��
�i�`���+�2 �Q�#�i�2�M�m�2 �T���` �H�ö�Q�#�b�2�`�p���i�B�Q�M �/�ö���m�i�`�2�b �i�`���+�2�m�`�b�X �G�2 �#�`���b �H�Q�+���H �2�b�i �2�M �`�2�p���M�+�?�2 �#�B�2�M �p�B�b�B�#�H�2 �/�2
�T���`�i �2�i �/�ö���m�i�`�2 �/�m �b�Q�H�2�B�H�- �T���` ���B�H�H�2�m�`�b �H�2 �a�T�H�B�i �/�m �#�`���b �H�Q�+���H�- �¨ �;�`���M�/�2 �/�B�b�i���M�+�2�- �b�2�K�#�H�2 �T�H�m�i�¬�i ���i�`�2
���b�b�Q�+�B�û ���m �#�`���b �/�m �a���;�B�i�i���B�`�2�X �*�2 �/�2�`�M�B�2�` �T�`�û�b�2�M�i�2 �m�M�2 �b�B�;�M���i�m�`�2 �7�Q�`�i�2 �2�M �2�t�i�B�M�+�i�B�Q�M�- �#�B�2�M �[�m�ö�B�H �b�Q�B�i
�T�2�`�+�û �/�ö�m�M�2 �H���+�m�M�2 �U�H�ö���B�H�2 �/�m �T���T�B�H�H�Q�M �/���M�b �H�2 �T�`�2�K�B�2�` �[�m���/�`���M�i�V�- �K���B�b �Q�M �M�2 �p�Q�B�i �T���b �/�2 �b�û�T���`���i�B�Q�M
�7�`���M�+�?�2 �2�M�i�`�2 �H�m�B �2�i �H�2 �#�`���b �/�2 �H�ö�ú�+�m �/���M�b �H�2 �+�Q�K�T�H�2�t�2 �/�m �a���;�B�i�i���B�`�2�@�*���`���M�2�X

�e�X�k �S�2�`�b�T�2�+�i�B�p�2�b

�G�� �+���`�i�2 �/�ö�2�t�i�B�M�+�i�B�Q�M �[�m�2 �M�Q�m�b ���p�Q�M�b �Q�#�i�2�M�m�2 �b�2�`�� �#�B�2�M�i�¬�i �+�Q�K�T�H�û�i�û�2 �T���` �m�M�2 �+���`�i�2 �/�2 �/�2�M�b�B�i�û
�/�ö�û�i�Q�B�H�2�b �U�i�Q�m�b �i�v�T�2�b �+�Q�M�7�Q�M�/�m�b�V �/�m �/�B�b�[�m�2 �;���H���+�i�B�[�m�2�- �[�m�B �T�2�`�K�2�i�i�`�� �H�ö�û�i�m�/�2 �+�Q�M�D�Q�B�M�i�2 �/�2 �+�2�b
�+�Q�K�T�Q�b���M�i�2�b �/�m �/�B�b�[�m�2 �K�B�M�+�2�X �G�2�b �i�2�b�i�b �T�`�û�H�B�K�B�M���B�`�2�b �Q�M�i �/�û�D�¨ �û�i�û �2�z�2�+�i�m�û�b�X

�L�Q�m�b �û�i�2�M�/�`�Q�M�b ���m�b�b�B �M�Q�i�`�2 �û�i�m�/�2 �/�m �/�B�b�[�m�2 �;���H���+�i�B�[�m�2 �¨ �/�2�b �H���i�B�i�m�/�2�b �T�H�m�b �#���b�b�2�b �2�i �T�H�m�b
�û�H�2�p�û�2�b�X �P�M �T�Q�m�`�`�� ���B�M�b�B �Q�#�b�2�`�p�2�` �/�ö���m�i�`�2�b �b�i�`�m�+�i�m�`�2�b �[�m�B �M�2 �b�Q�M�i �T���b �p�B�b�B�#�H�2�b �¨b = 0 � �- �+�Q�K�K�2 �H�2
�#�`���b �2�t�i�û�`�B�2�m�`�X �P�M �T�Q�m�`�`�� ���m�b�b�B �û�i�m�/�B�2�` �H�2 �;���m�+�?�B�b�b�2�K�2�M�i �/�m �/�B�b�[�m�2 �;���H���+�i�B�[�m�2 �2�M �2�t�i�B�M�+�i�B�Q�M�X

�S���` ���B�H�H�2�m�`�b�- �/�2 �T���` �b�Q�M �T�Q�B�M�i �/�2 �p�m�2 �#���v�û�b�B�2�M �2�i �/�2 �b�Q�M �B�K�T�H�û�K�2�M�i���i�B�Q�M�- �B�H �M�Q�m�b �2�b�i �7���+�B�H�2
�/�ö���M���H�v�b�2�` �/�ö���m�i�`�2�b �+���i���H�Q�;�m�2�b ���p�2�+ �6�1�.�_�2�.�X �L�Q�m�b ���p�Q�M�b �/�ö���B�H�H�2�m�`�b �/�û�D�¨ �+�Q�K�K�2�M�+�û �¨ �i�2�b�i�2�` �6�1�@
�.�_�2�. �b�m�` �H�2 �+�Q�m�T�H�2 �l�E�A�_�h �A�M�7�`���`�2�/ �.�2�2�T �a�F�v �a�m�`�p�2�v �U�l�E�A�.�a�a�V �2�i �:�.�_�k ���p�2�+ �/�2�b �`�û�b�m�H�i���i�b
�T�`�Q�K�2�i�i�2�m�`�b�X �1�M �2�z�2�i�- �l�E�A�.�a�a �Q�#�b�2�`�p�2 �/�2�b �û�i�Q�B�H�2�b �/�2 �T�H�m�b �7���B�#�H�2�b �H�m�K�B�M�Q�b�B�i�û�b �[�m�2 �k�J���a�a �2�i �M�Q�m�b
�T�2�`�K�2�i�i�`�� �/�Q�M�+ �/�ö�2�t�T�H�Q�`�2�` �/�2�b �/�B�b�i���M�+�2�b �T�H�m�b �;�`���M�/�2�b�- �K���B�b ���m�b�b�B �/�ö���m�;�K�2�M�i�2�` �b�B�;�M�B�}�+���i�B�p�2�K�2�M�i
�H�� �`�û�b�Q�H�m�i�B�Q�M ���M�;�m�H���B�`�2 �/�2 �M�Q�b �`�û�b�m�H�i���i�b�X �L�Q�m�b �+�Q�K�T�H�û�i�2�`�Q�M�b �l�E�A�.�a�a �T���` �H�2 �`�2�H�2�p�û �o�o�o �[�m�B �Q�z�`�2
�H�2�b �K���K�2�b �+���`���+�i�û�`�B�b�i�B�[�m�2�b �[�m�2 �l�E�A�.�a�a �K���B�b ���p�2�+ �/�2�b �Q�#�b�2�`�p���i�B�Q�M�b �/�2�T�m�B�b �H�ö�?�û�K�B�b�T�?���`�2 �b�m�/ �M�Q�m�b
�T�2�`�K�2�i�i���M�i �/�ö�2�t�T�H�Q�`�2�` �H�2 �/�B�b�[�m�2 �;���H���+�i�B�[�m�2 �¨360� �X �P�M �2�M�p�B�b���;�2 ���m�b�b�B �/�ö���D�Q�m�i�2�` �/�2�b �/�Q�M�M�û�2�b �p�2�M���M�i
�/�m �+���i���H�Q�;�m�2 �q�A�a�1�- �+�ö�2�b�i �m�M �`�2�H�2�p�û �/�m �+�B�2�H �+�Q�K�T�H�2�i �2�M �B�M�7�`���`�Q�m�;�2�X �P�M ���m�;�K�2�M�i�2�`�� ���B�M�b�B �H�2 �M�Q�K�#�`�2
�/�2 �#���M�/�2�b �T�?�Q�i�Q�K�û�i�`�B�[�m�2�b�X

�P�M �T�Q�m�`�`�� ���m�b�b�B �m�i�B�H�B�b�2�` �H�2�b �M�Q�m�p�2���m�t �`�û�b�m�H�i���i�b �/�2�b� �̀2�H�2���b�2�b�b�m�+�+�2�b�b�B�p�2�b �/�2 �:���B���X �S���` �2�t�2�K�T�H�2�-
�H�23me �+���i���H�Q�;�m�2 ���T�T�Q�`�i�2�`�� �m�M �T�H�m�b �;�`���M�/ �M�Q�K�#�`�2 �/�ö�û�i�Q�B�H�2�b ���p�2�+ �/�2�b �T���`���H�H���t�2�b �/���M�b �H�2�b �+�?���K�T�b
�2�M�+�Q�K�#�`�û�b�- �T�2�`�K�2�i�i���M�i ���B�M�b�B �¨ �H�� �/�û�+�Q�M�p�Q�H�m�i�B�Q�M �/�2 �K�B�2�m�t �+�Q�M�p�2�`�;�2�`�X �S���` ���B�H�H�2�m�`�b�- �Q�M �T�Q�m�`�`�� ���m�b�b�B
���M���H�v�b�2�` �H�� �b�T�2�+�i�`�Q�T�?�Q�i�Q�K�û�i�`�B�2 �T�Q�m�` �K�B�2�m�t �+�Q�M�i�`���B�M�/�`�2 �M�Q�i�`�2 �K�Q�/���H�2�X

�A�H �M�Q�m�b �b�2�`�� ���m�b�b�B �T�Q�b�b�B�#�H�2 �/�ö�2�t�T�H�Q�B�i�2�` �H�2�b �`�û�b�m�H�i���i�b �B�M�i�2�`�K�û�/�B���B�`�2�b �/�2 �6�1�.�_�2�. �[�m�2 �b�Q�M�i �H�2�b �/�2�M�@
�b�B�i�û�b �B�M�/�B�p�B�/�m�2�H�H�2�b �/�2�b �û�i�Q�B�H�2�b �S(O j A0; D)�X �1�M �2�z�2�i�- �M�Q�m�b ���p�Q�M�b �+���H�+�m�H�û �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �+�Q�M�D�Q�B�M�i�2 �/�2
�/�B�b�i���M�+�2 �2�i �/�ö�2�t�i�B�M�+�i�B�Q�M �/�2�b �+�?���K�T�b �/�2 �p�m�2 �c �Q�M �T�Q�m�`�`���B�i �/�Q�M�+ �+���H�+�m�H�2�` �H�� �/�B�b�i�`�B�#�m�i�B�Q�M �/�2 �T�`�Q�#���#�B�@
�H�B�i�û �/�2 �H�� �/�B�b�i���M�+�2 �2�i �/�ö�2�t�i�B�M�+�i�B�Q�M �/�2 �+�?���+�m�M�2 �/�2�b �û�i�Q�B�H�2�b �2�i �2�M �/�û�/�m�B�`�2 �H�2�m�`�b �K���;�M�B�i�m�/�2�b ���#�b�Q�H�m�2�b�X
�L�Q�m�b �b�2�`�B�Q�M�b �/�Q�M�+ �2�M �K�2�b�m�`�2 �/�ö�Q�#�i�2�M�B�` �H�2 �i�v�T�2 �/�2 �+�2�b �û�i�Q�B�H�2�b �2�i �T���` �+�Q�M�b�û�[�m�2�M�i �H�� �/�B�b�i�`�B�#�m�i�B�Q�M
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