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�+�Q�M�/�B�i�B�Q�M�b�X �6�Q�` �B�M�b�i���M�+�2�- �B�M �;���b �i�m�`�#�B�M�2 ���B�`�+�`���7�i �2�M�;�B�M�2�b �b�2�2 �}�;�m�`�2 �R�X�R�- �i�?�2 �2�{�@
�+�B�2�M�+�v �Q�7 �i�?�2 �2�M�;�B�M�2 �B�M�+�`�2���b�2�b �r�B�i�? ���M �B�M�+�`�2���b�2 �B�M �i�?�2 �Q�T�2�`���i�B�Q�M �i�2�K�T�2�`���i�m�`�2�X �h�?�B�b
�+���m�b�2�b �H�2�b�b �7�m�2�H �i�Q �#�2 �+�Q�M�b�m�K�2�/ �r�?�B�+�? �H�Q�r�2�`�b �Q�T�2�`���i�B�Q�M �+�Q�b�i�b �#�m�i �H�B�K�B�i�b �i�?�2 �+�?�Q�B�+�2
�Q�7 �K���i�2�`�B���H�b �r�?�B�+�? �+���M �#�2 �m�b�2�/ �B�M �i�?�2 �;���b �i�m�`�#�B�M�2 �2�M�;�B�M�2�X �>�2�M�+�2�- �i�?�2 �K�2�+�?���M�B�+���H
�`�2�b�T�Q�M�b�2 �Q�7 �b�m�+�? �K���i�2�`�B���H�b �M�2�2�/�b �i�Q �#�2 �+�?���`���+�i�2�`�B�x�2�/ �b�Q �i�?���i �i�?�2�v �+���M �#�2 �2�z�2�+�i�B�p�2�H�v
�m�b�2�/ ���b �2�M�;�B�M�2�2�`�B�M�; �K���i�2�`�B���H�b�X

�6�B�;�m�`�2 �R�X�R�, �:���b �i�m�`�#�B�M�2 �2�M�;�B�M�2 �U�a���7�`���M �J�3�3�@�k�- �K���M�m�7���+�i�m�`�2�/ �#�v �a���7�`���M ���B�`�+�`���7�i
�1�M�;�B�M�2�b�V �r�?�B�+�? �?���b �+�Q�K�T�Q�M�2�M�i�b �b�m�#�D�2�+�i�2�/ �i�Q �+�Q�K�T�H�2�t �H�Q���/�B�M�;�b�R

���M�Q�i�?�2�` �T�`�Q�#�H�2�K �2�b�T�2�+�B���H�H�v �B�M ���B�`�+�`���7�i �2�M�;�B�M�2�b �B�b �i�?���i �p���`�B�Q�m�b �+�Q�K�T�Q�M�2�M�i�b ���`�2 �b�m�#�@
�D�2�+�i�2�/ �i�Q �� �+�v�+�H�B�+ �H�Q���/ �2�M�p�B�`�Q�M�K�2�M�i �r�?�B�+�? �`�2�/�m�+�2�b �i�?�2 �H�B�7�2�i�B�K�2 �Q�7 �b�m�+�? �+�Q�K�T�Q�M�2�M�i�b
�#�v �K���M�v �7�Q�H�/�b�X �P�M�2 �b�m�+�? �+�Q�K�T�Q�M�2�M�i �B�b �i�?�2 �i�m�`�#�B�M�2 �#�H���/�2 ���b �b�?�Q�r�M �B�M �}�;�m�`�2 �R�X�k�-
�r�?�B�+�? �B�b �Q�7�i�2�M �i�?�2 �H�B�K�B�i�B�M�; �+�Q�K�T�Q�M�2�M�i �Q�7 �� �D�2�i �2�M�;�B�M�2�X �h�?�B�b �B�b �#�2�+���m�b�2 �B�M ���M �2�M�@
�;�B�M�2�2�`�B�M�; �2�M�p�B�`�Q�M�K�2�M�i�- �i�?�2�b�2 �#�H���/�2�b �?���p�2 �i�Q �;�Q �i�?�`�Q�m�;�? �b�2�p�2�`���H �i�v�T�2�b �Q�7 �2�t�i�2�`�M���H
�H�Q���/�B�M�; �+�Q�M�/�B�i�B�Q�M�b �r�?�B�+�? �p���`�v �B�M ���K�T�H�B�i�m�/�2 ���M�/ �7�`�2�[�m�2�M�+�v�X �*�Q�K�T�H�B�K�2�M�i�B�M�; �i�?���i�-
���b �/�B�z�2�`�2�M�i �H�Q���/�B�M�; �+�Q�M�/�B�i�B�Q�M�b ���`�2 ���T�T�H�B�2�/ �B�X�2�X �b�i�`�2�b�b �Q�` �b�i�`���B�M �+�Q�M�i�`�Q�H�H�2�/�- �i�?�2�b�2

�R�S�B�+�i�m�`�2 �i���F�2�M �#�v �J���i�i�?�B�2�m �a�Q�M�i���; ���i �S���`�B�b ���B�` �a�?�Q�r �k�y�y�d
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�+�Q�K�T�Q�M�2�M�i�b �2�t�?�B�#�B�i �+�Q�K�T�H�2�i�2�H�v �/�B�z�2�`�2�M�i �K�2�+�?���M�B�+���H �`�2�b�T�Q�M�b�2�b�X �l�M�/�2�`�b�i���M�/�B�M�; �i�?�2
�H�B�K�B�i�b �i�Q �r�?�B�+�? �� �K���i�2�`�B���H �+���M �#�2 �T�m�i �i�?�`�Q�m�;�? �B�b �B�K�T�Q�`�i���M�i �#�2�+���m�b�2 �B�i �r�B�H�H �H�2���/
�i�Q �� �#�2�i�i�2�` �H�B�7�2�i�B�K�2 �2�b�i�B�K���i�B�Q�M�X �>�2�M�+�2�- �i�?�2 �+�?���`���+�i�2�`�B�x���i�B�Q�M �Q�7 �b�m�+�? �`�2�b�T�Q�M�b�2�b �B�b
�+�`�m�+�B���H �7�Q�` �i�?�2 �B�M�/�m�b�i�`�v ���b �r�2�H�H ���b �i�?�2 �b�+�B�2�M�i�B�}�+ �+�Q�K�K�m�M�B�i�v�X �1�p�2�M �K�Q�`�2 �B�K�T�Q�`�i���M�i
�B�b �i�?�2 �7���+�i �i�?���i �r�B�i�?�B�M �i�?�2 �K���i�2�`�B���H�- �T�H���b�i�B�+�B�i�v �H�Q�+���H�B�x�2�b ���i �T�`�2�7�2�`�`�2�/ �H�Q�+���i�B�Q�M�b ���M�/
�i�?�2 �B�/�2�M�i�B�}�+���i�B�Q�M �Q�7 �b�m�+�? �?�Q�i�@�b�T�Q�i�b �B�b �B�K�T�Q�`�i���M�i �7�Q�` �� �#�2�i�i�2�` �m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �i�?�2
�`�2�b�T�Q�M�b�2 �Q�7 �?�2�i�2�`�Q�;�2�M�2�Q�m�b �K���i�2�`�B���H�b�X �h�Q �+���i�2�` �7�Q�` �i�?�B�b�- �� �M�m�K�2�`�B�+���H ���T�T�`�Q���+�? �?���b
�#�2�2�M �+�Q�M�b�B�/�2�`�2�/ �B�M �i�?�B�b �r�Q�`�F�X

�6�B�;�m�`�2 �R�X�k�, �>�B�;�? �T�`�2�b�b�m�`�2 �i�m�`�#�B�M�2 �#�H���/�2 �r�?�B�+�? �B�b �m�b�m���H�H�v �i�?�2 �H�B�K�B�i�B�M�; �+�Q�K�T�Q�M�2�M�i
�Q�7 �� �D�2�i �2�M�;�B�M�2

�h�?�2 �B�M�i�2�M�i �Q�7 �i�?�B�b �r�Q�`�F �B�b �i�Q �m�b�2 �� �K���i�?�2�K���i�B�+���H �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �i�?�2 �K���i�2�`�B���H �`�2�@
�b�T�Q�M�b�2�- �+�Q�K�K�Q�M�H�v �F�M�Q�r�M ���b �� �+�Q�M�b�i�B�i�m�i�B�p�2 �K���i�2�`�B���H �K�Q�/�2�H �U�G�2�K���B�i�`�2 ���M�/ �*�?���#�Q�+�?�2�-
�R�N�N�9�V �i�Q �m�M�/�2�`�H�B�M�2 �T�?�v�b�B�+���H �2�z�2�+�i�b�X �A�M �Q�i�?�2�` �r�Q�`�/�b�- �K���i�2�`�B���H �K�Q�/�2�H�b ���`�2 ���M ���i�i�2�K�T�i
�i�Q �2�K�#�Q�/�v �7�m�M�/���K�2�M�i���H �K�2�+�?���M�B�b�K�b ���M�/ �#�2�?���p�B�Q�`�b �Q�7 �b�v�b�i�2�K�b �i�?�`�Q�m�;�? �� �b�2�i �Q�7
�K���i�?�2�K���i�B�+���H �2�[�m���i�B�Q�M�b�- ���M�/ �i�?�B�b �i�v�T�2 �Q�7 ���M ���T�T�`�Q���+�? �?���b �;���B�M�2�/ �b�B�;�M�B�}�+���M�i �?�v�T�2
�B�M �i�?�2 �H���b�i �7�2�r �/�2�+���/�2�b�X �L�m�K�2�`�B�+���H �i�2�+�?�M�B�[�m�2�b �?���p�2 �#�2�2�M �/�2�p�2�H�Q�T�2�/ �i�Q �b�m�+�? ���M
�2�t�i�2�M�i �i�?���i �`���i�B�Q�M���H �+�Q�M�+�H�m�b�B�Q�M�b �+���M �#�2 �/�2�`�B�p�2�/ �7�`�Q�K �b�m�+�? �K�Q�/�2�H�b�X �A�i �b�?�Q�m�H�/ ���H�b�Q
�#�2 ���T�T�`�2�+�B���i�2�/ �i�?���i �i�?�2 �+�Q�M�+�2�T�i �Q�7 �K���i�2�`�B���H �K�Q�/�2�H�B�M�; �B�b �M�Q�i �� �`�2�+�2�M�i �B�/�2���X �a�Q�K�2
�Q�7 �i�?�2 �K�Q�/�2�H�B�M�; �/�2�}�M�B�i�B�Q�M�b �#�2�B�M�; �m�b�2�/ �i�Q�/���v �r�2�`�2 �T�Q�b�i�m�H���i�2�/ �K���M�v �v�2���`�b ���;�Q�- �7�Q�`
�2�t���K�T�H�2 �i�?�2 �h�`�2�b�+�� �+�`�B�i�2�`�B�Q�M �7�Q�` �v�B�2�H�/�B�M�; �U�h�`�2�b�+���- �R�3�e�9�V�- �b�i�B�H�H �r�B�/�2�H�v �#�2�B�M�; �m�b�2�/ �B�M
�p���`�B�Q�m�b �K���i�2�`�B���H �/�2�}�M�B�i�B�Q�M�b �r���b �}�`�b�i �T�`�Q�T�Q�b�2�/ �B�M �i�?�2 �K�B�/ �2�B�;�?�i�2�2�M�i�? �+�2�M�i�m�`�v�X

�h�Q �b�i���`�i �r�B�i�? �K���i�2�`�B���H �K�Q�/�2�H�H�B�M�;�- �i�?�2 �`�2�b�T�Q�M�b�2 �Q�7 �� �b�v�b�i�2�K �+���M �#�2 �K���i�?�2�K���i�B�+���H�H�v
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�+�?���`���+�i�2�`�B�x�2�/ �B�M �p���`�B�Q�m�b �7�Q�`�K�b�X �P�M�2 ���T�T�`�Q���+�? �B�b �2�K�T�B�`�B�+���H �K�Q�/�2�H�B�M�;�- �r�?�B�+�? �#���b�2�b �B�i�b
�T�Q�b�i�m�H���i�B�Q�M�b �2�M�i�B�`�2�H�v �Q�M �2�t�T�2�`�B�K�2�M�i���H �/���i�� �b�m�+�? �i�?���i �i�?�2�b�2 �K�Q�/�2�H�b ���`�2 �M�Q�i �#���b�2�/ �Q�M
���b�b�m�K�T�i�B�Q�M�b ���M�/ ���T�T�`�Q�t�B�K���i�B�Q�M�b �B�M �+�Q�M�i�2�t�i �i�Q �/�B�z�2�`�2�M�i �T�?�v�b�B�+���H �T�`�B�M�+�B�T�H�2�b�X �P�M �i�?�2
�/�Q�r�M�b�B�/�2�- �2�K�T�B�`�B�+���H �K�Q�/�2�H�b ���`�2 ���T�T�H�B�+���#�H�2 �Q�M�H�v �r�B�i�?�B�M �i�?�2 �`���M�;�2 �Q�7 �/���i�� �7�`�Q�K �r�?�B�+�?
�i�?�2�v �?���p�2 �#�2�2�M �/�2�`�B�p�2�/�- ���M�/ ���`�2 �Q�7 �H�B�i�i�H�2 �m�b�2 �B�M �i�?�2 �`�2���H�K �Q�7 �T�H���b�i�B�+ �/�2�7�Q�`�K���i�B�Q�M �Q�7
�K���i�2�`�B���H�b�X �h�?�B�b ���T�T�`�Q���+�? �B�b�- �B�M �;�2�M�2�`���H�- �Q�M�H�v �p���H�B�/ �r�?�2�M �M�2�r �K���i�2�`�B���H�b ���`�2 �#�2�B�M�;
�?���M�/�H�2�/ ���M�/ �i�?�2�B�` �`�2�b�T�Q�M�b�2�b ���`�2 �M�Q�i �7�m�H�H�v �`�2���H�B�x�2�/ �U�_���Q ���M�/ �.�2�b�?�T���M�/�2�- �k�y�R�9�V�X

�� �/�B�z�2�`�2�M�i �T���i�? �7�Q�` �K���i�2�`�B���H �K�Q�/�2�H�B�M�; �B�b �i�?�2 �T�?�2�M�Q�K�2�M�Q�H�Q�;�B�+���H ���T�T�`�Q���+�?�X �h�?�2�b�2
�K�Q�/�2�H�b �/�Q �M�Q�i �2�t�T�H�B�+�B�i�H�v �+�Q�M�b�B�/�2�` �i�?�2 �/�2�i���B�H�b �Q�7 �� �K���i�2�`�B���H �#�m�i �`���i�?�2�` �?�v�T�Q�i�?�2�b�B�x�2
�K���i�2�`�B���H �`�2�b�T�Q�M�b�2 �i�?�`�Q�m�;�? �� �T�`�2�/�2�}�M�2�/ �K���i�?�2�K���i�B�+���H �7�`���K�2�r�Q�`�F�X �h�?�2�b�2 �K���i�?�@
�2�K���i�B�+���H �7�`���K�2�r�Q�`�F�b �r�B�H�H �#�2 �B�M �i�?�2 �7�Q�`�K �Q�7 �m�M�/�2�i�2�`�K�B�M�2�/ �T���`���K�2�i�2�`�b ���M�/ �i�?�2�b�2
�T���`���K�2�i�2�`�b �K���v �#�2 �m�M�B�[�m�2 �7�Q�` �2�p�2�`�v �K���i�2�`�B���H ���i �� �;�B�p�2�M �i�2�K�T�2�`���i�m�`�2�X �h�?�2�b�2 �T�?�2�@
�M�Q�K�2�M�Q�H�Q�;�B�+���H �K�Q�/�2�H�b �+���M �#�2 �m�b�2�/ �B�M ���b�b�Q�+�B���i�B�Q�M �r�B�i�? �;�Q�p�2�`�M�B�M�; �2�[�m���i�B�Q�M�b �B�M �+�Q�M�@
�i�B�M�m�m�K �K�2�+�?���M�B�+�b ���M�/ �m�M�H�B�F�2 �2�K�T�B�`�B�+���H �K�Q�/�2�H�b�- �T�?�2�M�Q�K�2�M�Q�H�Q�;�B�+���H �K�Q�/�2�H�b �+���M �;�B�p�2
�B�M�b�B�;�?�i �B�M�i�Q �i�?�2 �/�2�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �Q�7 �� �K���i�2�`�B���H�X �S�H���b�i�B�+�B�i�v ���b �r�2�H�H ���b �/�B�z�2�`�2�M�i
�/�2�7�Q�`�K���i�B�Q�M �K�2�+�?���M�B�b�K�b �+���M �#�2 �+�?���`���+�i�2�`�B�x�2�/ ���b �� �p���`�B���#�H�2 �B�M �T�?�2�M�Q�K�2�M�Q�H�Q�;�B�+���H
�K�Q�/�2�H�b ���M�/ ���b �i�?�2 �K���i�2�`�B���H �/�2�7�Q�`�K�b�- �i�?�2 �2�p�Q�H�m�i�B�Q�M �Q�7 �i�?�2�b�2 �p���`�B���#�H�2�b �+���M �#�2 �K�Q�M�@
�B�i�Q�`�2�/�X ���T�T�`�Q�T�`�B���i�2 �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b ���b �r�2�H�H ���b �;�Q�p�2�`�M�B�M�; �2�[�m���i�B�Q�M�b ���`�2 �i�?�2�M
�m�b�2�/ �B�M �T�?�2�M�Q�K�2�M�Q�H�Q�;�B�+���H �K�Q�/�2�H�b�X �h�?�2 �;�Q�p�2�`�M�B�M�; �2�[�m���i�B�Q�M�b �+���M �#�2 �b�Q�H�p�2�/ �#�v �m�b�B�M�;
�/�B�b�+�`�2�i�B�x���i�B�Q�M �K�2�i�?�Q�/�b �H�B�F�2 �}�M�B�i�2 �2�H�2�K�2�M�i�b �Q�` �7���b�i �6�Q�m�`�B�2�` �i�`���M�b�7�Q�`�K�X ���b �� �`�2�b�m�H�i�-
�i�?�2 �T�`�2�/�B�+�i�2�/ �`�2�b�T�Q�M�b�2 �K���v �#�2 �+�Q�K�T���`�2�/ �r�B�i�? �2�t�T�2�`�B�K�2�M�i���H �`�2�b�m�H�i�b ���M�/ �i�?�2 �K�Q�/�2�H
�B�b �+���H�B�#�`���i�2�/ ���+�+�Q�`�/�B�M�;�H�v �U�J�Q�`�;�2�M�2�v�2�` �2�i ���H�X�- �k�y�y�N�V�X

�_�2�b�2���`�+�?�2�`�b �K�Q�/�2�H�B�M�; �K���i�2�`�B���H�b �B�M�+�Q�`�T�Q�`���i�2 �b�2�p�2�`���H �i�?�2�Q�`�B�2�b �B�M�i�Q �i�?�2�B�` �K�Q�/�2�H�b�- �`�2�@
�;���`�/�B�M�; �K���i�2�`�B���H �#�2�?���p�B�Q�`�X �h�?�2 �i�?�`�2�2 �K�Q�b�i �+�Q�K�K�Q�M ���`�2 �2�H���b�i�B�+�- �U�p�B�b�+�Q�V�T�H���b�i�B�+ ���M�/
�/���K���;�2 �/�2�7�Q�`�K���i�B�Q�M �i�?�2�Q�`�B�2�b�X �1�H���b�i�B�+ �i�?�2�Q�`�B�2�b ���`�2 �m�b�m���H�H�v ���T�T�H�B�+���#�H�2 �7�Q�` �K���i�2�`�B���H�b
�r�?�B�+�? �m�M�/�2�`�;�Q �b�K���H�H �/�2�7�Q�`�K���i�B�Q�M�b ���M�/ �`�2�i�m�`�M �i�Q �i�?�2�B�` �Q�`�B�;�B�M���H �b�i���i�2 �Q�M�+�2 �i�?�2 �H�Q���/
�B�b �`�2�K�Q�p�2�/�X ���M �2�t���K�T�H�2 �B�b �i�?�2 �>�Q�Q�F�2�b �H���r�- �r�?�B�+�? �B�b �Q�M�H�v ���T�T�H�B�+���#�H�2 �B�M �i�?�2 �2�H���b�i�B�+
�`�2�;�B�Q�M �U�a�H���m�;�?�i�2�`�- �k�y�y�k�V�X �*�H���b�b�B�+���H �T�H���b�i�B�+�B�i�v �K�Q�/�2�H�b �B�M�+�Q�`�T�Q�`���i�2 �i�?�2 �M�Q�i�B�Q�M �i�?���i
�}�`�b�i �i�?�2 �K���i�2�`�B���H �/�2�7�Q�`�K�b �2�H���b�i�B�+���H�H�v�- �#�m�i �b�i���`�i�b �T�H���b�i�B�+ �/�2�7�Q�`�K���i�B�Q�M �m�T�Q�M �2�t�+�2�2�/�@
�B�M�; �B�i�b �v�B�2�H�/ �b�i�`�2�b�b �U�"�2�b�b�Q�M �2�i ���H�X�- �k�y�y�N�c �a�Q�m�i�B�b ���M�/ �"�2���m�K�Q�M�i�- �k�y�y�8�V�X �� �+�Q�K�K�Q�M
�2�t���K�T�H�2 �7�Q�` �� �T�H���b�i�B�+�B�i�v �K�Q�/�2�H �B�b �h�`�2�b�+�� �U�R�3�e�9�V�X ���M�Q�i�?�2�` ���T�T�`�Q���+�? �B�M�+�H�m�/�2�b �/���K�@
���;�2 �K�Q�/�2�H�b �r�?�B�+�? �+�Q�M�b�B�/�2�` �i�?�2 �/�2�;�`���/���i�B�Q�M �B�M �i�?�2 �#�2���`���#�H�2 ���T�T�H�B�2�/ �H�Q���/ �Q�7 �i�?�2
�K���i�2�`�B���H�- ���M�/ �� �+�Q�K�K�Q�M �2�t���K�T�H�2 �B�b �i�?�2 �:�m�`�b�Q�M �K�Q�/�2�H �7�Q�` �/�m�+�i�B�H�2 �7�`���+�i�m�`�2�U�w�?���M�;
�2�i ���H�X�- �k�y�y�y�V�X

���M�Q�i�?�2�` �b�m�#�@�+�H���b�b�B�}�+���i�B�Q�M �Q�7 �K���i�2�`�B���H �K�Q�/�2�H�B�M�; �B�b �i�?���i �B�i �+���M �#�2 �/�B�p�B�/�2�/ �B�M�i�Q �/�B�7�@
�7�2�`�2�M�i �H�2�M�;�i�? �b�+���H�2�b �Q�7 �r�?�B�+�? �i�?�2 �i�?�`�2�2 �K�Q�b�i �+�Q�K�K�Q�M ���`�2 �K���+�`�Q�- �K�2�b�Q ���M�/ �K�B�+�`�Q�X
�J���+�`�Q �b�+���H�2 �/�2�b�+�`�B�#�2�b �i�?�2 �;�2�M�2�`���H �#�2�?���p�B�Q�` �Q�7 �� �K���i�2�`�B���H ���b �T���`�i �Q�7 �i�?�2 �K���i�2�`�B���H
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���b �� �r�?�Q�H�2 �B�X�2�X �B�M �i�?�2 �b�2�M�b�2 �Q�7 �� �H���#�Q�`���i�Q�`�v �7�`���K�2�r�Q�`�F�X �J�B�+�`�Q�b�+���H�2 �/�2�b�+�`�B�#�2�b �i�?�2
�#���b�B�+ �#�2�?���p�B�Q�` �Q�7 �� �K���i�2�`�B���H �b�m�+�? ���b �;�`���B�M�b�- �/�B�b�H�Q�+���i�B�Q�M�b�- �2�i�+�X ���i �i�?�B�b �b�+���H�2�- �i�?�2
���p�2�`���;�2 �K���i�2�`�B���H �/�2�b�+�`�B�T�i�B�Q�M ���b �B�M �i�?�2 �K���+�`�Q �b�+���H�2 �#�2�+�Q�K�2�b �B�M�p���H�B�/�X �h�?�2 �K�2�b�Q�b�+���H�2
�B�b ���M �B�M�i�2�`�K�2�/�B���i�2 �b�+���H�2 �H�2�p�2�H�- �r�?�B�+�? �B�b �m�b�m���H�H�v �/�2�b�+�`�B�#�2�/ �#�v �+�Q�M�i�B�M�m�m�K �K�2�+�?���M�B�+�b
���T�T�`�Q���+�?�2�b �U�"�m�H�H�- �k�y�R�k�V�X �A�M �i�?�B�b �+�Q�M�i�2�t�i�- �K�B�+�`�Q�b�+�Q�T�B�+ �`�2�7�2�`�b �i�Q �H���i�i�B�+�2 �/�2�7�2�+�i ���b�@
�b�2�K�#�H�B�2�b �#�2�H�Q�r �i�?�2 �;�`���B�M �b�+���H�2�- �K�2�b�Q�b�+�Q�T�B�+ �`�2�7�2�`�b �i�Q �/�2�7�2�+�i�b ���i �i�?�2 �;�`���B�M �b�+���H�2 ���M�/
�K���+�`�Q�b�+�Q�T�B�+ �T�Q�B�M�i�b �i�Q �i�?�2 �b�+���H�2 �Q�7 �b���K�T�H�2 �;�2�Q�K�2�i�`�v �U�_�����#�2�- �k�y�y�9�V�X �h�?�2 �r�Q�`�F �B�M
�i�?�B�b �i�?�2�b�B�b �T�2�`�i���B�M�b �i�Q �K�Q�/�2�H�b �/�2�}�M�2�/ �Q�M �i�?�2 �b�H�B�T �b�v�b�i�2�K �H�2�p�2�H �U�_�B�+�2�- �R�N�d�R�c �J�û�`�B�+
�2�i ���H�X�- �R�N�N�R�V�X

�R�X�k �*�`�v�b�i���H �T�H���b�i�B�+�B�i�v �}�M�B�i�2 �2�H�2�K�2�M�i �K�2�i�?�Q�/

�A�i �B�b �r�2�H�H �F�M�Q�r�M �i�?���i �K�2�i���H�H�B�+ ���H�H�Q�v�b �?���p�2 ���M �B�M�?�2�`�2�M�i �b�m�#�b�i�`�m�+�i�m�`�2 �r�?�B�+�? �/�2�@
�}�M�2�b �i�?�2�B�` �K���+�`�Q�b�+�Q�T�B�+ �T�`�Q�T�2�`�i�B�2�b�X �1���`�H�B�2�` ���/�p���M�+�2�K�2�M�i�b �i�Q �/�2�b�+�`�B�#�2 ���M�B�b�Q�i�`�Q�T�B�+
�+�`�v�b�i���H�H�B�M�2 �K���i�2�`�B���H�b �/�B�/ �M�Q�i �+�Q�M�b�B�/�2�` �i�?�2 �K�2�+�?���M�B�+���H �B�M�i�2�`���+�i�B�Q�M�b ���K�Q�M�; �/�B�z�2�`�2�M�i
�+�`�v�b�i���H�b �M�Q�` �/�B�/ �i�?�2�v �+�Q�M�b�B�/�2�` �2�t�i�2�`�M���H �Q�` �B�M�i�2�`�M���H �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b �U�_�Q�i�2�`�b
�2�i ���H�X�- �k�y�R�R�V�X �h�?���i �B�b �r�?�v �p���`�B���i�B�Q�M���H �K�2�i�?�Q�/�b �B�M �i�?�2 �7�Q�`�K �Q�7 �}�M�B�i�2 �2�H�2�K�2�M�i ���T�@
�T�`�Q�t�B�K���i�B�Q�M�b �?���p�2 �#�2�+�Q�K�2 �T�Q�T�m�H���` �B�M �i�?�B�b �}�2�H�/�X �h�?�2�b�2 �K�2�i�?�Q�/�b ���`�2 �F�M�Q�r�M ���b
�+�`�v�b�i���H �T�H���b�i�B�+�B�i�v �}�M�B�i�2 �2�H�2�K�2�M�i �K�2�i�?�Q�/�b�X

�h�?�2 �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v �}�M�B�i�2 �2�H�2�K�2�M�i �K�2�i�?�Q�/ �B�b ���M ���T�T�`�Q���+�? �i�?���i �m�b�2�b �}�M�B�i�2 �2�H�2�K�2�M�i
�+���H�+�m�H���i�B�Q�M�b �i�Q �/�2�b�+�`�B�#�2 �i�?�2 �i�B�K�2 ���M�/ �+�`�v�b�i���H �Q�`�B�2�M�i���i�B�Q�M �/�2�T�2�M�/�2�M�i �/�2�7�Q�`�K���i�B�Q�M �Q�7
�+�`�v�b�i���H�H�B�M�2 �K���i�2�`�B���H�b�X �� �r�2���F �7�Q�`�K �Q�7 �i�?�2 �T�`�B�M�+�B�T�H�2 �Q�7 �p�B�`�i�m���H �r�Q�`�F�- �B�M �� �;�B�p�2�M �}�M�B�i�2
�p�Q�H�m�K�2 �2�H�2�K�2�M�i�- �B�b �m�b�2�/ �i�Q �b�m�T�T�Q�`�i �i�?�2 �p���`�B���i�B�Q�M���H �b�Q�H�m�i�B�Q�M �Q�7 �7�Q�`�+�2 �2�[�m�B�H�B�#�`�B�m�K�X �A�i
�B�b �?�2�M�+�2 ���T�T�`�Q�T�`�B���i�2 �i�Q �b���v �i�?���i �*�S�6�1�J ���T�T�`�Q���+�?�2�b �+���M �#�2 �m�b�2�/ ���b �+�Q�M�b�i�B�i�m�i�B�p�2
�K���i�2�`�B���H �K�Q�/�2�H�b ���M�/ �+�Q�M�b�2�[�m�2�M�i�H�v �K���v �#�2 �m�b�2�/ �B�M�i�Q �}�M�B�i�2 �2�H�2�K�2�M�i �T�`�Q�;�`���K�b �i�Q
�b�Q�H�p�2 �B�M�/�m�b�i�`�B���H�- �H���`�;�2 �b�+���H�2 �T�`�Q�#�H�2�K�b�X

�.�2�7�Q�`�K�B�M�; �K�B�+�`�Q�b�i�`�m�+�i�m�`�2�b �Q�7�i�2�M �b�?�Q�r �K�m�H�i�B�T�H�2 �/�2�7�Q�`�K���i�B�Q�M �K�2�+�?���M�B�b�K�b �i���F�B�M�;
�T�H���+�2 �b�B�K�m�H�i���M�2�Q�m�b�H�v�X �a�T�2���F�B�M�; �B�M �i�2�`�K�b �Q�7 �K���i�2�`�B���H �K�Q�/�2�H�B�M�;�- �i�?�B�b �`�2�[�m�B�`�2�b �K�m�H�i�B�@
�T�H�2 �b�m�#�@�K�Q�/�2�H�b �i�Q �/�2�b�+�`�B�#�2 �i�?�2 �2�p�Q�H�m�i�B�Q�M �Q�7 �i�?�2�b�2 �B�M�i�2�`���+�i�B�Q�M�b ���i �i�?�2 �b���K�2 �K���i�2�`�B���H
�T�Q�B�M�i�- ���M�/ �i�?�B�b �M�2�2�/ �B�b �+���i�2�`�2�/ �7�Q�` �#�v �*�S�6�1�X �6�B�;�m�`�2 �R�X�j �b�B�K�T�H�B�}�2�b �i�?�B�b �T�Q�B�M�i �2�p�2�M
�7�m�`�i�?�2�` �r�?�2�`�2 �}�;�m�`�2 �R�X�j �U���V �b�?�Q�r�b �D�m�b�i �Q�M�2 �i�v�T�2 �Q�7 �/�2�7�Q�`�K���i�B�Q�M �K�2�+�?���M�B�b�K ���M�/
�Q�M�2 �T�?���b�2 ���i �Q�M�2 �B�M�i�2�;�`���i�B�Q�M �T�Q�B�M�i�- �r�?�B�H�2 �}�;�m�`�2 �R�X�j �U�#�V �b�?�Q�r�b �K�m�H�i�B�T�H�2 �/�2�7�Q�`�K���i�B�Q�M
�K�2�+�?���M�B�+�b �i���F�B�M�; �T�H���+�2 ���i �� �b�B�M�;�H�2 �T�Q�B�M�i�X

���K�Q�M�; �i�?�2 �K���M�v ���/�p���M�i���;�2�b �Q�7 �*�S�6�1 �K�Q�/�2�H�b�- �Q�M�2 �B�b �i�?���i �B�i �?���b �i�?�2 ���#�B�H�B�i�v �i�Q �b�Q�H�p�2
�+�`�v�b�i���H �K�2�+�?���M�B�+���H �T�`�Q�#�H�2�K�b �m�M�/�2�` �B�M�i�2�`�M���H �Q�` �2�t�i�2�`�M���H �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b�X �h�?�B�b
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�6�B�;�m�`�2 �R�X�j�, �*�Q�M�b�i�B�i�m�2�M�i�b �B�M �*�S�6�1�X �U���V �a�+�2�M���`�B�Q �r�B�i�? �D�m�b�i �Q�M�2 �i�v�T�2 �Q�7 �/�2�7�Q�`�K���i�B�Q�M
�K�2�+�?���M�B�b�K�b ���M�/ �Q�M�2 �T�?���b�2�X �U�#�V �a�+�2�M���`�B�Q �b�?�Q�r�B�M�; �i�?�2 �+���b�2 �Q�7 �K�m�H�i�B�T�H�2 �/�2�7�Q�`�K���i�B�Q�M�b
�K�2�+�?���M�B�+�b ���M�/ �T�?���b�2�b �i���F�2�M ���i �� �b�B�M�;�H�2 �B�M�i�2�;�`���i�B�Q�M �T�Q�B�M�i �U�_�Q�i�2�`�b �2�i ���H�X�- �k�y�R�y�V�X
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�B�b ���M �B�K�T�2�`���i�B�p�2 �T���`�i �Q�7 �+�`�v�b�i���H �K�2�+�?���M�B�+�b �#�2�+���m�b�2 �*�S�6�1 �i���F�2�b �B�M�i�Q ���+�+�Q�m�M�i �/�B�7�@
�7�2�`�2�M�i �B�M�i�2�` ���M�/ �B�M�i�`�� �K�B�+�`�Q�K�2�+�?���M�B�+���H �;�`���B�M �B�M�i�2�`���+�i�B�Q�M�b �U�a���+�?�i�H�2�#�2�` �2�i ���H�X�- �k�y�y�k�V�X
���b �b�?�Q�r�M �#�v ���`�b�2�M�H�B�b �2�i ���H�X �U�k�y�y�9�V�- ���M�/ ���`�b�2�M�H�B�b ���M�/ �S���`�F�b �U�R�N�N�N�V �*�S�6�1 �K�2�i�?�Q�/�b
�;�B�p�2 ���M �2�/�;�2 �i�Q �B�M�+�Q�`�T�Q�`���i�2 �+�Q�M�b�i�B�i�m�i�B�p�2 �7�Q�`�K�m�H���i�B�Q�M�b �7�Q�` �?���`�/�2�M�B�M�; ���M�/ �T�H���b�i�B�+
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�B�b �b�Q�H�p�2�/ �B�M �i�?�2 �`�2�/�m�+�2�/ �b�2�i�i�B�M�; �#�m�i �7�m�H�H �b�T���i�B���H �B�M�7�Q�`�K���i�B�Q�M �+���M �#�2 �`�2�+�Q�p�2�`�2�/ ���i
���M�v �;�B�p�2�M �i�B�K�2�X �J�B�+�?�2�H ���M�/ �a�m�[�m�2�i �U�k�y�y�j�V �?���p�2 �T�`�Q�T�Q�b�2�/ �i�Q �m�b�2 �i�?�2 �M�Q�M�m�M�B�7�Q�`�K
�i�`���M�b�7�Q�`�K���i�B�Q�M �}�2�H�/ ���M���H�v�b�B�b �U�L�h�6���V ���T�T�`�Q���+�? �r�?�2�`�2 �i�?�2�v �+�Q�M�b�B�/�2�` �M�Q�M�m�M�B�7�Q�`�K
�T�H���b�i�B�+ �b�i�`���B�M �}�2�H�/�b �r�B�i�? �i�?�2 ���B�K �Q�7 �`�2�/�m�+�B�M�; �i�?�2 �M�m�K�#�2�` �Q�7 �K���+�`�Q�b�+�Q�T�B�+ �B�M�i�2�`�@
�M���H �p���`�B���#�H�2�b�X ���M�Q�i�?�2�` �K�Q�/�2�H �Q�`�/�2�` �`�2�/�m�+�i�B�Q�M �i�2�+�?�M�B�[�m�2 �m�b�2�/ �7�`�2�[�m�2�M�i�H�v �B�b �T�`�Q�T�2�`
�Q�`�i�?�Q�;�Q�M���H �/�2�+�Q�K�T�Q�b�B�i�B�Q�M �U�S�P�.�V�- �}�`�b�i �T�`�Q�T�Q�b�2�/ �#�v �E���`�?�m�M�2�M �U�R�N�9�e�V ���M�/ �G�Q���p�2
�U�R�N�e�j�V �/�2�p�2�H�Q�T�2�/ �B�M�B�i�B���H�H�v �7�Q�` �b�i���i�B�b�i�B�+���H ���M���H�v�b�2�b�X �h�?�B�b �S�P�. �#���b�B�b �+�Q�K�T�`�B�b�2�b �Q�7
�i�?�2 �b�i���i�2 �b�m�#�b�T���+�2 �r�?�B�+�? �B�b �K���/�2 �Q�7 �/�B�z�2�`�2�M�i �i�B�K�2 �b�i�2�T�b �Q�7 �� �b�B�K�m�H���i�B�Q�M �Q�` �2�p�2�M
�/�B�z�2�`�2�M�i �K�2�+�?���M�B�+���H �T�`�Q�#�H�2�K�b ���H�i�Q�;�2�i�?�2�`�X �l�b�B�M�; �S�P�. �#���b�2�b �i�Q �T�`�2�/�B�+�i �K�2�+�?���M�B�+���H
�K�Q�/�2�H�b �r���b �}�`�b�i �/�Q�M�2 �#�v �L�X �G�Q�`�2�M�x �U�R�N�8�e�V �7�Q�` �r�2���i�?�2�` �7�Q�`�2�+���b�i�b�X �A�M �i�?�2 �+�Q�M�i�2�t�i
�Q�7 �_�o�1 �?�Q�K�Q�;�2�M�B�x���i�B�Q�M �u�p�Q�M�M�2�i ���M�/ �>�2 �U�k�y�y�d�V �?���p�2 ���H�`�2���/�v �m�b�2�/ �� �S�P�. �#���b�2�/
�i�2�+�?�M�B�[�m�2 �7�Q�` �?�v�T�2�`�@�2�H���b�i�B�+ �K���i�2�`�B���H�b �r�?�2�`�2���b �>�2�`�M�¨�M�/�2�x �2�i ���H�X �U�k�y�R�9�V �m�b�2�/ �� �?�v�T�2�`�@
�`�2�/�m�+�2�/ �S�P�. �T�`�Q�+�2�/�m�`�2 �i�Q �`�2�/�m�+�2�/ �i�?�2 �Q�`�/�2�` �Q�7 �i�?�2 �K�Q�/�2�H�X �h�?�2 �b�B�x�2 �Q�7 �i�?�2 �7�m�H�H
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�i�?�2 �2�M�;�B�M�2�2�`�B�M�; �r�Q�`�H�/ �i�Q �/�2�p�2�H�Q�T �M�m�K�2�`�B�+���H �i�Q�Q�H�b �7�Q�` �i�?�2 �m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �i�?�2 �H�Q�+���H
�M���i�m�`�2 �Q�7 �T�H���b�i�B�+�B�i�v�X �A�M �i�?�B�b �+�Q�M�i�2�t�i�- �� �i�Q�T�B�+ �m�M�/�2�`�b�i�m�/�B�2�/ �B�b �Q�7 �M�Q�M �b�v�K�K�2�i�`�B�+
�+�v�+�H�B�+ �H�Q���/�B�M�;�b �B�M �K�2�i���H�H�B�+ �K���i�2�`�B���H�b�X �A�M �b�m�+�? �� �b�2�i�i�B�M�; �T�Q�H�v�+�`�v�b�i���H�H�B�M�2 �K���i�2�`�B���H�b
�;�B�p�2 �/�B�z�2�`�B�M�; �K�2�+�?���M�B�+���H �`�2�b�T�Q�M�b�2�b �r�?�B�+�? �H�2���/ �i�Q �� �/�2�+�`�2���b�2 �B�M �H�B�7�2�i�B�K�2 ���b �r�2�H�H ���b
���M �2���`�H�v �Q�M�b�2�i �Q�7 �7���B�H�m�`�2�X �o�2�`�v �7�2�r �b�i�m�/�B�2�b �?���p�2 �#�2�2�M �/�Q�M�2 �i�Q �K�Q�/�2�H �i�?�B�b �i�v�T�2 �Q�7
�#�2�?���p�B�Q�` ���i �i�?�2 �K�B�+�`�Q�b�i�`�m�+�i�m�`�2 �H�2�p�2�H�X �h�?�2 �}�`�b�i �Q�#�D�2�+�i�B�p�2 �Q�7 �i�?�B�b �r�Q�`�F �B�b �i�Q �K�Q�/�2�H
�M�Q�M �b�v�K�K�2�i�`�B�+ �+�v�+�H�B�+ �H�Q���/�B�M�;�b �m�b�B�M�; �i�?�2 �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v �}�M�B�i�2 �2�H�2�K�2�M�i ���T�T�`�Q���+�?�X
�*�?���`���+�i�2�`�B�x���i�B�Q�M �?���b �i�Q �#�2 �/�Q�M�2 �#���b�2�/ �Q�M �#�Q�i�? �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ ���b �r�2�H�H ���b �i�?�2
�K�2�b�Q�b�+�Q�T�B�+ �`�2�b�T�Q�M�b�2 �Q�7 �i�?�2 �K�B�+�`�Q�b�i�`�m�+�i�m�`�2�X �h�?�2 �K���B�M �B�/�2�� �B�b �i�?�2�M �i�Q �+�Q�`�`�2�H���i�2 �i�?�2
�`�2�b�m�H�i�b ���i �#�Q�i�? �b�+���H�2�b ���M�/ �;�B�p�2 �� �T�?�v�b�B�+���H �B�M�i�2�`�T�`�2�i���i�B�Q�M �7�Q�` �b�m�+�? �+�Q�K�T�H�2�t �T�?�2�M�Q�K�@
�2�M���X �h�?�B�b �r�B�H�H �H�2���/ �i�Q �� �#�2�i�i�2�` �m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �i�?�2 �2�p�Q�H�m�i�B�Q�M �Q�7 �T�H���b�i�B�+�B�i�v ���M�/ �r�B�H�H
�b�?�2�/ �H�B�;�?�i �Q�M �?�Q�r �H�Q�+���H �?���`�/�2�M�B�M�; �+�Q�K�#�B�M�2�b �i�Q �;�B�p�2 �?�2�i�2�`�Q�;�2�M�2�Q�m�b �K���i�2�`�B���H�b �i�?�2�B�`
�+�?���`���+�i�2�`�B�b�i�B�+ �K�2�+�?���M�B�+���H �T�`�Q�T�2�`�i�B�2�b�X �A�i �B�b ���H�b�Q �F�M�Q�r�M �i�?���i �/�B�z�2�`�2�M�i �+�`�v�b�i���H �T�H���b�@
�i�B�+�B�i�v �T���`���K�2�i�2�`�b �+���M �`�2�b�m�H�i �B�M �b�B�K�B�H���` �K�2�+�?���M�B�+���H �`�2�b�T�Q�M�b�2�b�X �h�?�2 �Q�#�D�2�+�i�B�p�2 �Q�7 �i�?�B�b
�r�Q�`�F �B�b ���H�b�Q �i�Q �b�+�`�m�i�B�M�B�x�2 �/�B�z�2�`�2�M�i �T���`���K�2�i�2�` �b�2�i�b ���M�/ �+�?���`���+�i�2�`�B�x�2 �?�Q�r �p���`�v�B�M�;
�?���`�/�2�M�B�M�; �T���`���K�2�i�2�`�b �;�Q�p�2�`�M �i�?�2 �+�v�+�H�B�+ �T�`�Q�T�2�`�i�B�2�b �Q�7 �T�Q�H�v�+�`�v�b�i���H�H�B�M�2 �K���i�2�`�B���H�b�X

�h�?�2 �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v �}�M�B�i�2 �2�H�2�K�2�M�i �K�2�i�?�Q�/ �?���b �+�Q�K�T�H�2�t �T�?�2�M�Q�K�2�M�Q�H�Q�;�B�+���H �H���r�b
���b�b�Q�+�B���i�2�/ �i�Q �B�i ���M�/ �B�M�i�2�;�`���i�B�M�; �i�?�2�K ���i �2���+�? �i�B�K�2 �b�i�2�T �H�2���/�b �i�Q �2�t�i�`�2�K�2�H�v �?�2���p�v
�+�Q�K�T�m�i���i�B�Q�M�b�X �h�?�2 �b�2�+�Q�M�/ �Q�#�D�2�+�i�B�p�2 �Q�7 �i�?�B�b �r�Q�`�F �B�b �i�Q �+�Q�m�T�H�2 �K�Q�/�2�H �Q�`�/�2�` �`�2�/�m�+�i�B�Q�M
���T�T�`�Q���+�?�2�b �r�B�i�? �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v �}�M�B�i�2 �2�H�2�K�2�M�i �b�B�K�m�H���i�B�Q�M�b�X �� �#�2�M�2�}�i �Q�7 �i�?�B�b �B�b
�i�?�2 ���+�+�2�H�2�`���i�B�Q�M �Q�7 �+�Q�K�T�m�i���i�B�Q�M���H�H�v �B�M�i�2�M�b�B�p�2 �b�B�K�m�H���i�B�Q�M�b�- �r�?�B�+�? �+���M �H�2���/ �i�Q ���M
�2�b�i�B�K���i�2 �Q�7 �i�?�2 �M�Q�M�H�B�M�2���` �/�2�p�2�H�Q�T�K�2�M�i �Q�7 �T�H���b�i�B�+�B�i�v�X

�_�2�/�m�+�2�/ �Q�`�/�2�` �K�Q�/�2�H�b ���`�2 �p���H�B�/ �7�Q�` �� �+�2�`�i���B�M �T���`���K�2�i�2�` �b�T���+�2 �r�?�B�+�? �K�2���M�b �i�?���i
�+�Q�M�p�2�M�i�B�Q�M���H�H�v �i�?�2�v �b�?�Q�m�H�/ �#�2 �m�b�2�/ �r�B�i�?�B�M �+�2�`�i���B�M �H�B�K�B�i�b�X ���M �Q�#�D�2�+�i�B�p�2 �B�b ���H�b�Q �i�Q
�m�M�/�2�`�b�i���M�/ �i�?�2�b�2 �H�B�K�B�i�b �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �*�S�6�1�J�X �h�?�2 �?�v�#�`�B�/ �?�v�T�2�`�@�`�2�/�m�+�i�B�Q�M
�K�2�i�?�Q�/ �r�B�H�H �#�2 �2�K�T�H�Q�v�2�/ ���b �i�?�2 �K�Q�/�2�H �Q�`�/�2�` �`�2�/�m�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�X �h�?�2 �`�2�b�m�H�i�B�M�;
�+�Q�K�#�B�M���i�B�Q�M �Q�7 �M�m�K�2�`�B�+���H �K�Q�/�2�H�B�M�; �r�B�i�? �`�2�/�m�+�2�/ �Q�`�/�2�` ���T�T�`�Q�t�B�K���i�B�Q�M�b ���`�2 �i�Q�T�B�+�b
�m�M�/�2�` �b�+�`�m�i�B�M�v �#�v �i�?�2 �b�+�B�2�M�i�B�}�+ �+�Q�K�K�m�M�B�i�v ���M�/ �?�Q�H�/ �;�`�2���i �p���H�m�2 �7�Q�` �i�?�2 �2�M�;�B�M�2�2�`�B�M�;
�r�Q�`�H�/�X

�R�X�8 �P�m�i�H�B�M�2

�h�?�2 �K���B�M �+�Q�M�i�2�M�i �Q�7 �i�?�B�b �r�Q�`�F �B�b �b�T�H�B�i �B�M�i�Q �i�?�`�2�2 �/�B�z�2�`�2�M�i �+�?���T�i�2�`�b�,

�Ç �A�M �*�?���T�i�2�` �k �M�Q�M �b�v�K�K�2�i�`�B�+ �+�v�+�H�B�+ �H�Q���/�B�M�;�b ���`�2 �K�Q�/�2�H�2�/ �m�b�B�M�; �*�S�6�1�J�X
�� �/�2�i���B�H�2�/ �+�?���`���+�i�2�`�B�x���i�B�Q�M �B�b �/�Q�M�2 �7�Q�` �#�Q�i�? �b�B�M�;�H�2 ���b �r�2�H�H ���b �T�Q�H�v�+�`�v�b�i���H�b�X
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�h�?�2 �K�2�+�?���M�B�+���H �b�i���i�2�b ���i �+�v�+�H�B�+ �b�i���#�B�H�B�i�v ���`�2 �+�?���`���+�i�2�`�B�x�2�/ �m�b�B�M�; �2�H���#�Q�`���i�2
�/�B���;�`���K�b�X �.�2�i���B�H�b �Q�M �i�?�2 �M�Q�M�H�B�M�2���` �2�p�Q�H�m�i�B�Q�M �Q�7 �?���`�/�2�M�B�M�; ���`�2 �T�`�2�b�2�M�i�2�/
���M�/ �i�?�2 �7���+�i�Q�`�b ���z�2�+�i�B�M�; �i�?�2�B�` �K���+�`�Q�b�+�Q�T�B�+ �#�2�?���p�B�Q�` ���`�2 �/�B�b�+�m�b�b�2�/�X �A�i �B�b ���H�b�Q
�b�?�Q�r�M �?�Q�r �/�B�z�2�`�2�M�i �`�2�;�B�Q�M�b �B�M �i�?�2 �K�B�+�`�Q�b�i�`�m�+�i�m�`�2 ���+�+�Q�K�K�Q�/���i�2 �2���+�? �Q�i�?�2�`
���M�/ �i�?�B�b �H�Q�+���H �`�2���`�`���M�;�2�K�2�M�i �B�M �?�v�T�Q�i�?�2�b�B�x�2�/ ���b �i�?�2 �Q�`�B�;�B�M �Q�7 �� �T���`�i�B�+�m�H���`
�K���+�`�Q�b�+�Q�T�B�+ �`�2�b�T�Q�M�b�2�X

�Ç �*�?���T�i�2�` �j �b�i���`�i�b �#�v �;�B�p�B�M�; �� �#�`�B�2�7 �B�M�i�`�Q�/�m�+�i�B�Q�M �Q�7 �i�?�2 �K�Q�/�2�H �`�2�/�m�+�i�B�Q�M ���T�@
�T�`�Q���+�? �T�2�`�i���B�M�B�M�; �i�Q �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v �}�M�B�i�2 �2�H�2�K�2�M�i �b�B�K�m�H���i�B�Q�M�b ���/�Q�T�i�2�/ �B�M
�i�?�B�b �r�Q�`�F�X �>�v�T�2�`�@�`�2�/�m�+�i�B�Q�M �B�b �+�Q�K�T���`�2�/ �r�B�i�? �?�v�#�`�B�/ �?�v�T�2�`�@�`�2�/�m�+�i�B�Q�M ���M�/ �i�?�2
�b�m�T�2�`�B�Q�`�B�i�v �Q�7 �i�?�2 �H���i�2�` �B�b �b�?�Q�r�M �M�m�K�2�`�B�+���H�H�v�X ���b �� �i�2�b�i �+���b�2�- �b�i�`���B�M �`���i�+�?�2�i�@
�B�M�; �T�`�2�/�B�+�i�B�Q�M�b ���`�2 �/�Q�M�2 �Q�M �� �H���`�;�2 �}�M�B�i�2 �2�H�2�K�2�M�i �K�2�b�?�X �J���+�`�Q�b�+�Q�T�B�+ ���b �r�2�H�H
���b �H�Q�+���H �b�i���i�B�b�i�B�+�b ���`�2 �T�`�2�b�2�M�i�2�/ �Q�M �/�B�z�2�`�2�M�i �+�Q�M�b�i�B�i�m�i�B�p�2 �p���`�B���#�H�2�b ���M�/ �2�`�`�Q�`�b
�Q�M �2���+�? �p���`�B���#�H�2 ���`�2 �2�H���#�Q�`���i�2�/�X �*�Q�K�T�m�i���i�B�Q�M���H �i�B�K�2�b �7�Q�` �m�b�B�M�; �i�?�2 �K�Q�/�2�H
�Q�`�/�2�` �`�2�/�m�+�i�B�Q�M �T�`�Q�+�2�/�m�`�2 ���`�2 ���H�b�Q �b�?�Q�r�M ���M�/ �+�Q�K�T���`�2�/ �r�B�i�? �i�?�2 �7�m�H�H �}�2�H�/
�2�b�i�B�K���i�B�Q�M�X

�Ç �*�?���T�i�2�` �9 �T�`�2�b�2�M�i�b �?�Q�r �K�Q�/�2�H �Q�`�/�2�` �`�2�/�m�+�i�B�Q�M �+���M �#�2 �m�b�2�/ �7�Q�` �T���`���K�2�i�`�B�+
�b�B�K�m�H���i�B�Q�M�b �B�M �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v�X �*�?���`���+�i�2�`�B�x���i�B�Q�M �Q�7 �i�?�2 �T���`���K�2�i�2�` �b�T���+�2 �B�b
�/�Q�M�2 �#�v �i���F�B�M�; �b�Q�K�2 �M�m�K�2�`�B�+���H �2�t���K�T�H�2�b�- ���M�/ �}�M���H�H�v �i�?�2 �H�B�K�B�i�b �i�Q �r�?�B�+�? �i�?�2
�_�P�J �+���M �#�2 �m�b�2�/�- ���b �Q�#�b�2�`�p�2�/ �#�v �i�?�2 ���m�i�?�Q�`�b�- ���`�2 �2�H���#�Q�`���i�2�/�X
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�*�`�v�b�i���H �T�H���b�i�B�+�B�i�v �K�Q�/�2�H�B�M�; �Q�7 �i�?�2
�+�v�+�H�B�+ �#�2�?���p�B�Q�` �Q�7 �T�Q�H�v�+�`�v�b�i���H�H�B�M�2
���;�;�`�2�;���i�2�b �m�M�/�2�` �M�Q�M�@�b�v�K�K�2�i�`�B�+
�m�M�B���t�B���H �H�Q���/�B�M�;
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�G�Q�`�b�[�m�ö�m�M �û�+�?���M�i�B�H�H�Q�M �2�b�i �b�Q�m�K�B�b �¨ �m�M�2 �+�?���`�;�2 �+�v�+�H�B�[�m�2 �b�Q�m�b �m�M�2 �+�Q�M�i�`���B�M�i�2 �Q�m
�m�M�2 �/�û�7�Q�`�K���i�B�Q�M �K�Q�v�2�M�M�2�- �Q�M �Q�#�b�2�`�p�2 �;�û�M�û�`���H�2�K�2�M�i �m�M �`�Q�+�?�2�i �B�M�+�`�û�K�2�M�i�B�2�H �/�2
�+�Q�M�i�`���B�M�i�2 �Q�m �/�2�b �T�?�û�M�Q�K���M�2�b �/�2 �`�2�H���t���i�B�Q�M �/�2 �+�Q�M�i�`���B�M�i�2 �K�Q�v�2�M�M�2�X �G�2�b �2�t�T�û�`�B�@
�2�M�+�2�b �K�Q�M�i�`�2�M�i �[�m�2 �T�Q�m�` �H�2�b �K���i�û�`�B���m�t �K�û�i���H�H�B�[�m�2�b�- �B�H �M�ö�v �� �;�û�M�û�`���H�2�K�2�M�i �T���b �/�2
�`�2�H���t���i�B�Q�M �+�Q�K�T�H���i�2 �/�2�b �+�Q�M�i�`���B�M�i�2�b �K�Q�v�2�M�M�2�b�- �M�B �/�2 �b���i�m�`���i�B�Q�M �/�m �`�Q�+�?�2�i �K���+�`�Q�@
�b�+�Q�T�B�[�m�2 �/�2 �/�û�7�Q�`�K���i�B�Q�M�X �S�2�m �/�ö���i�i�2�M�i�B�Q�M �� �û�i�û ���+�+�Q�`�/�û�2 �¨ �H�� �K�Q�/�û�H�B�b���i�B�Q�M �/�2 �+�2�b
�T�?�û�M�Q�K���M�2�b �¨ �H�ö���B�/�2 �/�ö���;�`�û�;���i�b �T�Q�H�v�+�`�B�b�i���H�H�B�M�b�- �2�M �T���`�i�B�+�m�H�B�2�` �2�M �+�2 �[�m�B �+�Q�M�+�2�`�M�2 �H�2
�`�û�;�B�K�2 �/�2 �b�i���#�B�H�B�i�û �K�û�+���M�B�[�m�2 �+�v�+�H�B�[�m�2�X �.���M�b �+�2 �i�`���p���B�H �#���b�û �b�m�` �m�M �K�Q�/���H�2 �û�H�û�@
�K�2�M�i���B�`�2 �/�2 �T�H���b�i�B�+�B�i�û �+�`�B�b�i���H�H�B�M�2 �T�Q�m�` �H�2�b �+�`�B�b�i���m�t �6�*�* �2�i �/�2�b �b�B�K�m�H���i�B�Q�M�b �¨ �;�`���M�/�2
�û�+�?�2�H�H�2 �T���` �û�H�û�K�2�M�i�b �}�M�B�b�- �B�H �2�b�i �/�û�K�Q�M�i�`�û �[�m�2 �H�ö�B�M�i�2�`���+�i�B�Q�M �2�M�i�`�2 �/�B�z�û�`�2�M�i�b �;�`���B�M�b
�2�b�i �b�m�{�b���M�i�2 �T�Q�m�` �T�`�û�/�B�`�2 �/�2�b �T�?�û�M�Q�K���M�2�b ���m�b�b�B �+�Q�K�T�H�2�t�2�b�X �A�H �2�b�i �K�B�b �2�M �û�p�B�/�2�M�+�2
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�+�Q�K�K�2�M�i �/�B�z�û�`�2�M�i�2�b �`�û�;�B�Q�M�b �/�m �T�Q�H�v�+�`�B�b�i���H �b�ö���+�+�Q�K�K�Q�/�2�M�i �H�2�b �m�M�2�b ���m�t ���m�i�`�2�b �2�i
�+�Q�K�K�2�M�i �H�� �/�û�}�M�B�i�B�Q�M �+�H���b�b�B�[�m�2 �/�m �`�Q�+�?�2�i �/�2 �/�û�7�Q�`�K���i�B�Q�M �¨ �p�B�i�2�b�b�2 �+�Q�M�b�i���M�i�2 �Q�m
�/�ö�m�M�2 �+�Q�M�i�`���B�M�i�2 �K�Q�v�2�M�M�2 �M�m�H�H�2 �2�b�i �T�`�2�b�[�m�2 �B�K�T�Q�b�b�B�#�H�2 �¨ ���T�T�H�B�[�m�2�` �¨ �m�M ���;�`�û�;���i
�T�Q�H�v�+�`�B�b�i���H�H�B�M�X �.�2 �T�H�m�b�- �B�H �2�b�i �/�û�K�Q�M�i�`�û �[�m�2 �K���K�2 �b�B �m�M�2 �#�Q�m�+�H�2 �/�ö�?�v�b�i�û�`�û�b�B�b �/�2
�+�Q�M�i�`���B�M�i�2 �K���+�`�Q�b�+�Q�T�B�[�m�2 �b�i���#�H�2 �2�b�i �Q�#�b�2�`�p�û�2�- �/�2�b �T�?�û�M�Q�K���M�2�b �/�2 �`�Q�+�?�2�i �T�2�m�p�2�M�i
�2�M�+�Q�`�2 ���i�`�2 �Q�#�b�2�`�p�û�b �¨ �H�ö�û�+�?�2�H�H�2 �H�Q�+���H�2�X �G�2�b �/�B�b�i�`�B�#�m�i�B�Q�M�b �/�2 �/�B�z�û�`�2�M�i�2�b �[�m���M�i�B�i�û�b
�+�Q�M�b�i�B�i�m�i�B�p�2�b �¨ �H�ö�B�M�i�û�`�B�2�m�` �/�ö�m�M �T�Q�H�v�+�`�B�b�i���H �b�Q�M�i �û�;���H�2�K�2�M�i ���M���H�v�b�û�2�b�- �+�2 �[�m�B �/�Q�M�M�2
�m�M�2 �M�Q�m�p�2�H�H�2 �B�/�û�2 �/�2 �+�2 �[�m�B �b�2 �T���b�b�2 �¨ �H�ö�B�M�i�û�`�B�2�m�` �/�ö�m�M �T�Q�H�v�+�`�B�b�i���H �2�M �i�2�`�K�2�b �/�2
�`�2�/�B�b�i�`�B�#�m�i�B�Q�M �/�2�b �+�Q�M�i�`���B�M�i�2�b �2�i �/�2�b �/�û�7�Q�`�K���i�B�Q�M�b�X �1�M �T���`�i�B�+�m�H�B�2�`�- �H�ö�2�t�B�b�i�2�M�+�2 �/�2
�/�B�b�i�`�B�#�m�i�B�Q�M�b �#�B�K�Q�/���H�2�b �û�p�Q�H�m�i�B�p�2�b �/�2�b �+�Q�M�i�`���B�M�i�2�b �2�i �/�2�b �/�û�7�Q�`�K���i�B�Q�M�b �T�H���b�i�B�[�m�2�b
���+�+�m�K�m�H�û�2�b �2�b�i �K�B�b�2 �2�M �û�p�B�/�2�M�+�2 �2�i �H�B�û�2 �¨ �H�ö���T�T���`�B�i�B�Q�M �/�2 �b�2�+�Q�m�b�b�2�b �T�H���b�i�B�[�m�2�b �2�i �¨
�m�M�2 �`�2�H���t���i�B�Q�M �K�Q�v�2�M�M�2 �B�M�+�Q�K�T�H���i�2 �/�2�b �+�Q�M�i�`���B�M�i�2�b�X �.�2�m�t �+�`�B�i���`�2�b �M�m�K�û�`�B�[�m�2�b �/�2
�/�û�i�2�+�i�B�Q�M �/�m �T�?�û�M�Q�K���M�2 �/�2 �`�Q�+�?�2�i �b�Q�M�i �}�M���H�2�K�2�M�i �T�`�Q�T�Q�b�û�b �2�i �/�B�b�+�m�i�û�b�X

�k�X�R �A�M�i�`�Q�/�m�+�i�B�Q�M

�J�Q�b�i �K�2�i���H�H�B�+ �K���i�2�`�B���H�b �?���p�2 �� �?�2�i�2�`�Q�;�2�M�2�Q�m�b �K�B�+�`�Q�b�i�`�m�+�i�m�`�2�- ���M�/ �i�?�B�b �H�Q�+���H �/�B�b�@
�Q�`�/�2�` �`�2�b�m�H�i�b �B�M �b�T�2�+�B�}�+ �K�2�+�?���M�B�+���H �T�`�Q�T�2�`�i�B�2�b�X �a�2�p�2�`���H �b�i�m�/�B�2�b �?���p�2 ���H�`�2���/�v �#�2�2�M
�m�M�/�2�`�i���F�2�M �i�Q �H�B�M�F �K�B�+�`�Q�@�K���+�`�Q �T�`�Q�T�2�`�i�B�2�b �Q�7 �K�2�i���H�b �U�"���`�#�2 �2�i ���H�X�- �k�y�y�R�c �.�m�M�M�2
�2�i ���H�X�- �k�y�y�d�#�c �w�?���M�; �2�i ���H�X�- �k�y�y�d�- �k�y�R�e�c �:�m�B�H�?�2�K �2�i ���H�X�- �k�y�R�3�V�- �#�m�i �?�Q�r �H�Q�+���H �T�`�Q�T�@
�2�`�i�B�2�b ���z�2�+�i �K���+�`�Q�b�+�Q�T�B�+ �T�`�Q�T�2�`�i�B�2�b �B�b �b�i�B�H�H �M�Q�i �7�m�H�H�v �m�M�/�2�`�b�i�Q�Q�/�X �A�M �T���`�i�B�+�m�H���`�-
�i�?�2 �#�2�?���p�B�Q�` �Q�7 �K�2�i���H�H�B�+ �K���i�2�`�B���H�b �m�M�/�2�` �+�v�+�H�B�+ �H�Q���/�B�M�; �+�Q�M�/�B�i�B�Q�M�b �U�:�?�Q�`�#���M�T�Q�m�`
�2�i ���H�X�- �k�y�R�d�c �a�K�B�i�? �2�i ���H�X�- �k�y�R�3�c �u�m �2�i ���H�X�- �k�y�R�j�V �B�b �b�i�B�H�H �i�?�2 �b�m�#�D�2�+�i �Q�7 �+�Q�M�b�B�/�2�`�@
���#�H�2 ���i�i�2�M�i�B�Q�M�X �h�?�B�b �+�?���T�i�2�` �2�t�T�H�Q�`�2�b �i�r�Q �i�Q�T�B�+�b�- �M���K�2�H�v �`���i�+�?�2�i�B�M�; ���M�/ �K�2���M
�b�i�`�2�b�b �`�2�H���t���i�B�Q�M �B�M �T�Q�H�v�+�`�v�b�i���H ���;�;�`�2�;���i�2�b �m�M�/�2�` �+�v�+�H�B�+ �H�Q���/�B�M�;�X �"�Q�i�? �T�?�2�M�Q�K�2�M��
���`�2 �+�Q�M�i�`�Q�H�H�2�/ �#�v �2�t���+�i�H�v �i�?�2 �b���K�2 �T�?�v�b�B�+���H �T�`�Q�+�2�b�b�2�b �7�Q�`�K �i�?�2 �+�`�v�b�i���H�H�Q�;�`���T�?�B�+
�b�H�B�T �T�2�`�b�T�2�+�i�B�p�2�- �/�B�z�2�`�B�M�; �Q�M�H�v �#�v �p�B�`�i�m�2 �Q�7 �i�?�2 ���T�T�H�B�2�/ �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b�X �6�Q�`
�2�t���K�T�H�2�- ���b�v�K�K�2�i�`�B�+ �b�i�`�2�b�b�@�+�Q�M�i�`�Q�H�H�2�/ �m�M�B���t�B���H �+�v�+�H�B�+ �H�Q���/�B�M�; �+���M �`�2�b�m�H�i �B�M �b�i�`���B�M
�`���i�+�?�2�i�B�M�;�- �B�X�2�X �� �T�`�Q�;�`�2�b�b�B�p�2�- �B�M�+�`�2�K�2�M�i���H �B�M�2�H���b�i�B�+ �/�2�7�Q�`�K���i�B�Q�M �H�2���/�B�M�; �i�Q �� �b�?�B�7�i
�Q�7 �i�?�2 �b�i�`�2�b�b�@�b�i�`���B�M �?�v�b�i�2�`�2�b�B�b �H�Q�Q�T ���H�Q�M�; �i�?�2 �b�i�`���B�M ���t�B�b �U�E���M�; �2�i ���H�X�- �k�y�R�y�c �6�Q�m�`�M�B�2�`
���M�/ �S�B�M�2���m�- �R�N�d�d�c �P�?�M�Q �2�i ���H�X�- �R�N�N�3�c �C�B���M�; ���M�/ �a�2�?�B�i�Q�;�H�m�- �R�N�N�9�c �>���b�b���M ���M�/ �E�v�`�@
�B���F�B�/�2�b�- �R�N�N�9���c �S�Q�`�i�B�2�` �2�i ���H�X�- �k�y�y�y�c �>���b�b���M ���M�/ �E�v�`�B���F�B�/�2�b�- �R�N�N�9�#�V�X �J�2���M �b�i�`�2�b�b
�B�M �i�?�B�b ���`�i�B�+�H�2 �B�b �/�2�}�M�2�/ ���b(� max + � min )=2 �r�?�2�`�2� max ���M�/� min ���`�2 �i�?�2 �K���t�B�@
�K�m�K ���M�/ �K�B�M�B�K�m�K �b�i�`�2�b�b�2�b �B�M �� �+�v�+�H�B�+���H�H�v �H�Q���/�2�/ �+�Q�K�T�Q�M�2�M�i�X �P�M �i�?�2 �Q�i�?�2�` �?���M�/
�b�i�`�2�b�b ���K�T�H�B�i�m�/�2 �B�b �/�2�}�M�2�/ ���b(� max � � min )=2�X �q�B�i�? �`�2�;���`�/�b �i�Q ���b�v�K�K�2�i�`�B�+ �b�i�`���B�M
�+�Q�M�i�`�Q�H�H�2�/ �+�v�+�H�B�+ �H�Q���/�B�M�;�b�- �B�i �B�b ���H�b�Q �F�M�Q�r�M �i�?���i �m�M�/�2�` �� �;�B�p�2�M �b�i�`�2�b�b ���K�T�H�B�i�m�/�2�- �B�M�@
�+�`�2���b�B�M�; �i�?�2 �b�i�`�2�b�b ���K�T�H�B�i�m�/�2 �m�M�/�2�` �� �+�Q�M�b�i���M�i �M�Q�M �x�2�`�Q �K�2���M �b�i�`�2�b�b �Q�` �B�M�+�`�2���b�B�M�;
�i�?�2 ���T�T�H�B�2�/ �K�2���M �b�i�`�2�b�b�- �#�Q�i�? �B�M�+�`�2���b�2 �i�?�2 �`���i�2 �Q�7 �`���i�+�?�2�i�B�M�; �U�:�Q�Q�/�K���M�- �R�N�3�9�V�X �P�M
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�i�?�2 �Q�i�?�2�` �?���M�/�- �2�t�T�2�`�B�K�2�M�i���H �Q�#�b�2�`�p���i�B�Q�M�b �B�M�/�B�+���i�2 �H�2�p�2�H�b �Q�7 �K�2���M �b�i�`�2�b�b �7�Q�` �r�?�B�+�?
�i�?�2�`�2 �B�b �p�2�`�v �H�Q�r �`���i�+�?�2�i�B�M�; ���M�/ �i�?�2 �K�2�+�?���M�B�+���H �b�i���i�2 �Q�7 �i�?�2 �K���i�2�`�B���H �+�Q�M�p�2�`�;�2�b �i�Q�@
�r���`�/�b �T�H���b�i�B�+ �b�?���F�2�/�Q�r�M �U�S�2�H�H�B�b�b�B�2�`�@�h���M�Q�M �2�i ���H�X�- �R�N�3�k�V�X �a�B�K�B�H���`�H�v�- �7�Q�` ���b�v�K�K�2�i�`�B�+
�b�i�`���B�M �+�Q�M�i�`�Q�H�H�2�/ �H�Q���/�B�M�; �+�Q�M�/�B�i�B�Q�M�b�- �� �+�v�+�H�B�+ �K�2���M �b�i�`�2�b�b �B�b �Q�#�b�2�`�p�2�/�- ���M�/ �b�2�p�2�`���H
�2�t�T�2�`�B�K�2�M�i���H �b�i�m�/�B�2�b �U�q�2�?�M�2�` ���M�/ �6���i�2�K�B�- �R�N�N�R�c �L�B�F�m�H�B�M �2�i ���H�X�- �k�y�R�N�c �S�`�B�i�?�B�p�B�`���D���M
���M�/ �a���M�;�B�/�- �k�y�R�3�V �?���p�2 �/�2�+�B�T�?�2�`�2�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �T�?�v�b�B�+���H �K�2�+�?���M�B�b�K�b�X �h�?�2�b�2
�Q�#�b�2�`�p���i�B�Q�M�b �b�?�Q�r �i�?���i �7�Q�` �� �;�B�p�2�M �T�Q�b�B�i�B�p�2 �K�2���M �b�i�`���B�M�- ���M�/ �� �H�Q�r �b�i�`���B�M ���K�T�H�B�@
�i�m�/�2�- �i�?�2 �K�2���M �b�i�`�2�b�b �/�Q�2�b �M�Q�i �+�Q�K�T�H�2�i�2�H�v �`�2�H���t �i�Q �x�2�`�Q�X ���H�b�Q�- �B�M�+�`�2���b�B�M�; �i�?�2 �b�i�`���B�M
���K�T�H�B�i�m�/�2 �H�2���/�b �i�Q �� �M�Q�M�H�B�M�2���` �/�2�+�`�2���b�2 �Q�7 �i�?�2 �K�2���M �b�i�`�2�b�b �m�M�i�B�H �B�i �}�M���H�H�v �p���M�B�b�?�2�b
�U���`�+���`�B �2�i ���H�X�- �k�y�y�N�V�X �6�`�Q�K �� �K�Q�/�2�H�B�M�; �T�2�`�b�T�2�+�i�B�p�2�- �i�?�2 �K�2�+�?���M�B�+���H �+�v�+�H�B�+ �`�2�b�T�Q�M�b�2
�B�b �b�2�M�b�B�i�B�p�2 �i�Q �i�?�2 �b�i�`���B�M �T���i�? ���M�/ �B�b �/�`�B�p�2�M �#�v �i�?�2 �"���m�b�+�?�B�M�;�2�` �2�z�2�+�i�- ���b �K�Q�/�@
�2�H�2�/ �#�v �*�?���#�Q�+�?�2 �U�R�N�3�e�- �R�N�3�N�V�X �*�H���b�b�B�+���H �K���+�`�Q�b�+�Q�T�B�+ �K�Q�/�2�H�b �U�*�?���#�Q�+�?�2�- �R�N�3�N�V
�T�`�2�/�B�+�i ���M �2�t�+�2�b�b �Q�7 �b�i�`���B�M �`���i�+�?�2�i�B�M�; ���b �r�2�H�H ���b �K�2���M �b�i�`�2�b�b�X �a�Q�K�2 �`�2�b�2���`�+�?�2�`�b
�?���p�2 �T�`�Q�T�Q�b�2�/ �i�Q �B�M�i�`�Q�/�m�+�2 ���/�/�B�i�B�Q�M���H �F�B�M�2�K���i�B�+ ���M�/ �B�b�Q�i�`�Q�T�B�+ �?���`�/�2�M�B�M�; �i�2�`�K�b
�U�*�?���#�Q�+�?�2 �2�i ���H�X�- �k�y�R�k�V�- �`�2�b�m�H�i�B�M�; �B�M �M�m�K�2�`�Q�m�b �K���i�2�`�B���H �T���`���K�2�i�2�`�b �i�Q �#�2 �+���H�B�@
�#�`���i�2�/�X ���M�v �+�?���M�;�2 �B�M �i�?�2 �K���i�2�`�B���H �`�2�[�m�B�`�2�b �`�2�+���H�B�#�`���i�B�Q�M �Q�7 �T���`���K�2�i�2�`�b�X ���H�b�Q�-
�M�Q �K�B�+�`�Q�b�i�`�m�+�i�m�`���H �+�?���`���+�i�2�`�B�b�i�B�+�b �Q�7 �i�?�2 �m�M�/�2�`�H�v�B�M�; �K���i�2�`�B���H ���`�2 �+���T�i�m�`�2�/ �#�v �b�m�+�?
�T�?�2�M�Q�K�2�M�Q�H�Q�;�B�+���H �K�Q�/�2�H�b�- �r�?�B�+�? �B�M�?�B�#�B�i�b �7�m�`�i�?�2�` �B�M�b�T�2�+�i�B�Q�M �Q�7 �i�?�2 �T�?�v�b�B�+�b �Q�7 �/�2�@
�7�Q�`�K���i�B�Q�M �Q�7 �i�?�2 �K���i�2�`�B���H�X �*�`�v�b�i���H �T�H���b�i�B�+�B�i�v �K�Q�/�2�H�b �+�Q�m�T�H�2�/ �r�B�i�? �+�Q�K�T�m�i���i�B�Q�M���H
�?�Q�K�Q�;�2�M�B�x���i�B�Q�M�- �Q�M �i�?�2 �Q�i�?�2�` �?���M�/�- �Q�z�2�` �� �r���v �i�Q �H�B�M�F �+�v�+�H�B�+ �K�B�+�`�Q�@�K���+�`�Q �T�`�Q�T�@
�2�`�i�B�2�b �Q�7 �K�2�i���H�H�B�+ �K���i�2�`�B���H�b �U�a�?�2�M�Q�v �2�i ���H�X�- �k�y�y�3�V�X �h�?�2 �/�2�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �Q�7
�� �b�B�M�;�H�2 �+�`�v�b�i���H ���i �i�?�2 �b�H�B�T �b�v�b�i�2�K �H�2�p�2�H �B�b �m�b�2�/ �i�Q �/�2�i�2�`�K�B�M�2 �i�?�2 �T�`�Q�T�2�`�i�B�2�b �Q�7
�T�Q�H�v�+�`�v�b�i���H�H�B�M�2 ���;�;�`�2�;���i�2�b �m�b�B�M�; �`�2�T�`�2�b�2�M�i���i�B�p�2 �p�Q�H�m�K�2 �2�H�2�K�2�M�i�b�X �h�?�B�b �T�`�Q�+�2�/�m�`�2�-
���H�i�?�Q�m�;�? �T�?�2�M�Q�K�2�M�Q�H�Q�;�B�+���H ���i �+�Q�M�b�i�B�i�m�i�B�p�2 �b�B�M�;�H�2 �+�`�v�b�i���H �H�2�p�2�H�- �T�`�Q�p�B�/�2�b �� �`�2���H�B�b�@
�i�B�+ �B�M�b�B�;�?�i �B�M�i�Q �r�?���i �B�b �?���T�T�2�M�B�M�; �r�B�i�?�B�M �� �T�Q�H�v�+�`�v�b�i���H ���b �b�?�Q�r�M �#�v �+�Q�K�T���`�B�b�Q�M
�#�2�i�r�2�2�M �b�B�K�m�H���i�B�Q�M�b ���M�/ �b�i�`���B�M �}�2�H�/ �K�2���b�m�`�2�K�2�M�i�b �U�w�?���Q �2�i ���H�X�- �k�y�y�3�c �w�����7���`���M�B
�2�i ���H�X�- �k�y�y�e�V�X

�6�Q�` �b�i�`���B�M �`���i�+�?�2�i�B�M�; �b�i�m�/�B�2�b�- �J�Q�`�`�B�b�b�2�v �2�i ���H�X �U�k�y�y�j�V �r�2�`�2 �}�`�b�i �i�Q �b�?�Q�r �m�b�B�M�; �+�`�v�b�@
�i���H �T�H���b�i�B�+�B�i�v �i�?���i �i�?�2 �i�`���M�b�B�i�B�Q�M �i�Q �p�Q�B�/ �7�Q�`�K���i�B�Q�M ���M�/ �;�`�Q�r�i�? �7���B�H�m�`�2 �K�Q�/�2 ���i �?�B�;�?
�_ �`���i�B�Q�b �B�M �h�B�@�e�9 �r�2�`�2 �/�m�2 �i�Q �� �i�`���M�b�B�i�B�Q�M �i�Q �+�v�+�H�B�+ �`���i�+�?�2�i�B�M�;�- ���M�/ �/�B�b�+�m�b�b�2�/ �i�?�B�b ��
�#�`�2���+�? �Q�7 �i�?�2 �T�2�`�+�Q�H���i�B�Q�M �H�B�K�B�i �7�Q�` �`���i�+�?�2�i �b�i�`���B�M�X �:�Q�? �2�i ���H�X �U�k�y�y�e�V �b�i�m�/�B�2�/ �`���i�+�?�@
�2�i�B�M�; ���M�/ �b�?���F�2�/�Q�r�M �m�M�/�2�` �7�`�2�i�i�B�M�; �7���i�B�;�m�2�X �a�?�2�M�Q�v �2�i ���H�X �U�k�y�y�3�V �m�b�2�/ �2�t�T�2�`�B�K�2�M�i�b
���M�/ �7�m�H�H �}�2�H�/ �*�S�6�1�J �b�B�K�m�H���i�B�Q�M�b �i�Q �i�`���B�M ���M ���`�i�B�}�+�B���H �M�2�m�`���H �M�2�i�r�Q�`�F �7�Q�` �M�Q�i�+�?
�`�Q�Q�i �`�2�b�T�Q�M�b�2�b �r�B�i�? �`���i�+�?�2�i�B�M�; �7�Q�` �L�B�@�#���b�2 �b�m�T�2�`���H�H�Q�v �A�L�R�y�y�X �w�?���M�; �2�i ���H�X �U�k�y�y�d�V
�m�b�2�/ �*�S�6�1�J �i�Q �K�Q�/�2�H �`�2�b�T�Q�M�b�2 �Q�7 �T�Q�H�v�+�`�v�b�i���H�b �m�M�/�2�` �K�2���M �b�i�`�2�b�b�- �r�B�i�? �m�M�H�Q���/�B�M�;
���M�/ �H���`�;�2 �`���i�+�?�2�i �b�i�`���B�M�b�X �w�?���M�; �2�i ���H�X �U�k�y�y�N�V �m�b�2�/ �*�S�6�1�J �i�Q �K�Q�/�2�H �`���i�+�?�2�i�i�B�M�;
�m�M�/�2�` �7�`�2�i�i�B�M�; �+�Q�M�i���+�i�b�X �s�B�2 �2�i ���H�X �U�k�y�y�9�V ���M�/ �a�B�M�?�� ���M�/ �:�?�Q�b�? �U�k�y�y�e�V�- �7�Q�H�H�Q�r�2�/ �#�v
�.�B�M�;�`�2�p�B�H�H�2 �2�i ���H�X �U�k�y�R�y�V�- �r�2�`�2 ���K�Q�M�; �i�?�2 �}�`�b�i ���m�i�?�Q�`�b �i�Q �m�b�2 �T�Q�H�v�+�`�v�b�i���H�H�B�M�2 ���;�;�`�2�@
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�;���i�2�b �+�Q�m�T�H�2�/ �r�B�i�? �*�S�6�1�J �i�Q �K�Q�/�2�H �`���i�+�?�2�i�B�M�;�X �h�?�2�b�2 �`�2�b�2���`�+�?�2�`�b �b�B�K�m�H���i�2�/ �i�?�2
�}�`�b�i �7�2�r �+�v�+�H�2�b ���M�/ �i�?�2�M �2�t�i�`���T�Q�H���i�2�/ �i�?�2�B�` �`�2�b�m�H�i�b �i�Q �H���`�;�2�` �+�v�+�H�2 �M�m�K�#�2�`�b�X �J�Q�`�2
�`�2�+�2�M�i�H�v�- �>�2�M�M�2�b�b�2�v �2�i ���H�X �U�k�y�R�d�V ���M�/ �*�`�m�x���/�Q �2�i ���H�X �U�k�y�R�d�V �T�`�Q�T�Q�b�2�/ �i�Q �+�?���M�;�2
�i�?�2 �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�; �H���r �7�`�Q�K ���M �6�`�2�/�2�`�B�+�F ���M�/ ���`�K�b�i�`�Q�M�; �U�k�y�y�d�V �7�Q�`�K�m�H���i�B�Q�M
�i�Q �� �K�Q�/�B�}�2�/ �P�?�M�Q ���M�/ �q���M�; �U�R�N�N�j�V �i�v�T�2 �H���r�X �>�2�M�M�2�b�b�2�v �2�i ���H�X �m�b�2 ���M ���+�+�2�H�@
�2�`���i�2�/ �b�B�K�m�H���i�B�Q�M ���M�/ �`�m�M �i�?�2 �b�B�K�m�H���i�B�Q�M �7�Q�` �� �?�m�M�/�`�2�/ �+�v�+�H�2�b�- �r�?�B�H�2 �*�`�m�x���/�Q �2�i
���H�X �`�2�b�Q�`�i �i�Q �� �+�v�+�H�2 �D�m�K�T �i�2�+�?�M�B�[�m�2 �U�*�`�m�x���/�Q �2�i ���H�X�- �k�y�R�k�c ���x�x�Q�m�x �2�i ���H�X�- �k�y�R�y�c
�J���`�v ���M�/ �6�Q�m�p�`�v�- �k�y�y�d�V �i�Q �2�t�i�`���T�Q�H���i�2 �i�?�2 �+�Q�M�b�i�B�i�m�i�B�p�2 �`�2�b�T�Q�M�b�2�X �"�Q�i�? �;�`�Q�m�T�b
�7�Q�+�m�b �Q�M �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ �T�`�Q�T�2�`�i�B�2�b �Q�7 �i�?�2 ���;�;�`�2�;���i�2 �`���i�?�2�` �i�?���M �Q�M �H�Q�+���H �b�i�`�2�b�b
���M�/ �b�i�`���B�M �/�B�b�i�`�B�#�m�i�B�Q�M�b�X �h�?�2 �K���B�M �H�B�K�B�i���i�B�Q�M�b �Q�7 ���H�H �i�?�2 �+�Q�M�/�m�+�i�2�/ �b�i�m�/�B�2�b ���`�2
�i�?���i �H�Q�+���H �?�2�i�2�`�Q�;�2�M�2�B�i�B�2�b ���M�/ �i�?�2 �T�?�v�b�B�+�b �#�2�?�B�M�/ �i�?�2�b�2 �T�?�2�M�Q�K�2�M�� ���`�2 �M�2�;�H�2�+�i�2�/
�B�M �7���p�Q�` �Q�7 �7�Q�+�m�b�B�M�; �Q�M �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ �b�i���#�B�H�B�i�v �Q�7 �i�?�2 �b�i�`�2�b�b�@�b�i�`���B�M �?�v�b�i�2�`�2�b�B�b �H�Q�Q�T�X
���i�i�2�M�i�B�Q�M �B�b �T���B�/ �2�b�b�2�M�i�B���H�H�v �i�Q �K���i�+�?�B�M�; �b�B�K�m�H���i�B�Q�M ���M�/ �2�t�T�2�`�B�K�2�M�i���H �`�2�b�m�H�i�b ���i
�i�?�2 �K���+�`�Q�b�+�Q�T�B�+ �H�2�p�2�H�X �A�M �� �`�2�+�2�M�i �+�Q�M�i�`�B�#�m�i�B�Q�M �#�v �*�Q�H���b �2�i ���H�X �U�k�y�R�N�V �i�?�2 ���m�i�?�Q�`�b
�2�p�B�/�2�M�+�2 �H�Q�+���H �`���i�+�?�2�i�B�M�; �T�?�2�M�Q�K�2�M�� �B�M �� �T�Q�H�v�+�`�v�b�i���H�H�B�M�2 ���;�;�`�2�;���i�2 �m�M�/�2�` �b�v�K�K�2�i�@
�`�B�+ �b�i�`���B�M �H�Q���/�B�M�; �+�Q�M�/�B�i�B�Q�M�b�X �G�Q�+���H �`���i�+�?�2�i�B�M�; �T�?�2�M�Q�K�2�M�� ���`�2 �7�Q�m�M�/ �i�Q �#�2 �K�Q�`�2
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�B�+���H �`�2�b�m�H�i�b�- �� �`���i�2���B�M�/�2�T�2�M�/�2�M�i �7�Q�`�K�m�H���i�B�Q�M �B�b �b�2�H�2�+�i�2�/�- �m�b�B�M�; �i�?�2 �b�B�M�;�H�2 �+�`�v�b�i���H
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�T�H���b�i�B�+�B�i�v �K�Q�/�2�H �`�2�+�2�M�i�H�v �T�`�Q�T�Q�b�2�/ �#�v �6�Q�`�2�b�i ���M�/ �_�m�#�B�M �U�k�y�R�e�V�X ���M ���/�p���M�i���;�2
�Q�7 �m�b�B�M�; �� �`���i�2���B�M�/�2�T�2�M�/�2�M�i �K�Q�/�2�H �+�Q�m�T�H�2�/ �r�B�i�? �� �b�K���H�H �b�i�`���B�M ���b�b�m�K�T�i�B�Q�M �B�b �i�?�2
�M�m�K�2�`�B�+���H �2�{�+�B�2�M�+�v �r�?�B�+�? �B�b �+�`�m�+�B���H �r�?�2�M �b�B�K�m�H���i�B�M�; �?�m�M�/�`�2�/�b �Q�7 �+�v�+�H�2�b �m�M�/�2�` �p���`�@
�B�Q�m�b �H�Q���/ ���K�T�H�B�i�m�/�2�b�X �A�M ���/�/�B�i�B�Q�M�- �B�i �?���b �#�2�2�M �/�2�+�B�/�2�/ �i�Q �m�b�2 �2�t�+�H�m�b�B�p�2�H�v �F�B�M�2�K���i�B�+
�?���`�/�2�M�B�M�; �#�2�+���m�b�2 �B�i �;�Q�p�2�`�M�b �`���i�+�?�2�i�B�M�; ���M�/ �K�2���M �b�i�`�2�b�b �`�2�H���t���i�B�Q�M�X �6���+�2 �+�2�M�i�2�`�2�/
�+�m�#�B�+ �U�7�+�+�V �b�B�M�;�H�2 �+�`�v�b�i���H �K�2�i���H�H�B�+ �K���i�2�`�B���H�b �+�Q�K�T�`�B�b�B�M�;n �T�H���b�i�B�+ �b�H�B�T �b�v�b�i�2�K�b�- �2���+�?
�?���p�B�M�; �� �b�H�B�T �b�v�b�i�2�K �/�B�`�2�+�i�B�Q�M`s ���M�/ �� �M�Q�`�K���H �i�Q �i�?�2 �b�H�B�T �T�H���M�2ns ���`�2 �+�Q�M�b�B�/�2�`�2�/�X
�h�?�2 �T���`�i�B�i�B�Q�M �Q�7 �i�?�2 �b�i�`���B�M �i�2�M�b�Q�` �B�M�i�`�Q�/�m�+�2�b �2�H���b�i�B�+ ���M�/ �T�H���b�i�B�+ �T���`�i�b�,

" = "e + "p �U�k�X�R�V

�h�?�2 �>�Q�Q�F�2 �H���r �`�2�H���i�2�b �i�?�2 �b�i�`�2�b�b �i�2�M�b�Q�` �i�Q �i�?�2 �2�H���b�i�B�+ �b�i�`���B�M �i�2�M�b�Q�`�X �6�Q�` �+�m�#�B�+
�2�H���b�i�B�+�B�i�v�- �� �7�Q�m�`�i�? �`���M�F �i�2�M�b�Q�` �Q�7 �2�H���b�i�B�+ �K�Q�/�m�H�BC�- �B�M�p�Q�H�p�B�M�; �i�?�`�2�2 �B�M�/�2�T�2�M�/�2�M�i
�T���`���K�2�i�2�`�b�- �;�Q�p�2�`�M�b �i�?�2 �2�H���b�i�B�+ �#�2�?���p�B�Q�`�,

� = C"e �U�k�X�k�V

�h�?�2 �T�H���b�i�B�+ �b�i�`���B�M �`���i�2 �`�2�b�m�H�i�b �7�`�Q�K �i�?�2 �b�H�B�T �T�`�Q�+�2�b�b�2�b �r�B�i�? �`�2�b�T�2�+�i �i�Q ���H�H ���+�i�B�p�2 �b�H�B�T
�b�v�b�i�2�K�b�-

_"p =
nX

s=1

_ sms �U�k�X�j�V

�r�B�i�?ms �#�2�B�M�; �i�?�2 �a�+�?�K�B�/ �Q�`�B�2�M�i���i�B�Q�M �i�2�M�b�Q�` �/�2�}�M�2�/ ���b

ms =
1
2

(` 
 ns + n 
 `s) �U�k�X�9�V

�h�?�2 ���K�Q�m�M�i �Q�7 �b�H�B�T �Q�M �2���+�? �b�H�B�T �b�v�b�i�2�K �B�b �/�2�M�Q�i�2�/ �#�v �i�?�2 �p���`�B���#�H�2 s�X �h�?�2 �/�`�B�p�B�M�;
�7�Q�`�+�2 �7�Q�` �T�H���b�i�B�+ �b�H�B�T �Q�M �b�H�B�T �b�v�b�i�2�Ks �B�b �i�?�2 �`�2�b�Q�H�p�2�/ �b�?�2���` �b�i�`�2�b�b�- �+�Q�K�T�m�i�2�/ �m�b�B�M�;
�i�?�2 �*���m�+�?�v �b�i�`�2�b�b �i�2�M�b�Q�`(� ) ���+�+�Q�`�/�B�M�; �i�Q�,

� s = � : ms = � ij ms
ij �U�k�X�8�V

�h�?�2 �v�B�2�H�/ �+�`�B�i�2�`�B�Q�M �B�b �� �;�2�M�2�`���H�B�x���i�B�Q�M �Q�7 �a�+�?�K�B�/�ö�b �H���r �B�M�p�Q�H�p�B�M�; �b�+���H���` �?���`�/�2�M�B�M�;
�p���`�B���#�H�2�br s ���M�/xs ���+�+�Q�`�/�B�M�; �i�Q �J�û�`�B�+ �2�i ���H�X �U�R�N�N�R�V�X

f s(� ; xs; r s) = j� s � xsj � r s �U�k�X�e�V

�>�2�`�2�-r s �/�2�M�Q�i�2�b �i�?�2 �`���/�B�m�b �Q�7 �i�?�2 �2�H���b�i�B�+ �/�Q�K���B�M ���M�/xs �B�b �� �b�+���H���` �#���+�F�@�b�i�`�2�b�b �+�?���`�@
���+�i�2�`�B�x�B�M�; �i�?�2 �+�2�M�i�2�` �Q�7 �i�?�2 �2�H���b�i�B�+ �`���M�;�2 �B�M �i�?�2 �Q�M�2�@�/�B�K�2�M�b�B�Q�M���H �b�T���+�2 �Q�7 �`�2�b�Q�H�p�2�/
�b�?�2���` �b�i�`�2�b�b�2�b�X �A�M �b�H�B�T �#���b�2�/ �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v�- �i�?�2�`�2 ���`�2n �b�m�+�? �2�H���b�i�B�+ �`���M�;�2�b�X
�S�H���b�i�B�+ �b�H�B�T �+���M �Q�+�+�m�` �Q�M�H�v �B�7 �i�?�2 �7�m�M�+�i�B�Q�Mf s �#�2�+�Q�K�2�b �T�Q�b�B�i�B�p�2�X �h�?�2 �p�B�b�+�Q�T�H���b�i�B�+
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�~�Q�r �`�m�H�2 �;�B�p�2�M �#�v �*���B�H�H�2�i���m�/ �2�i ���H�X �U�R�N�N�R�V�- �B�b �T�`�Q�T�Q�b�2�/ �B�M �i�2�`�K�b �Q�7 �i�?�2 �p�B�b�+�Q�b�B�i�v
�T���`���K�2�i�2�`�b�-K ���M�/n�,

_ s =

*
f s

K

+ n

�b�B�;�M(� s � xs) �U�k�X�d�V

�r�B�i�? �i�?�2 �J���+���m�H���v �#�`���+�F�2�i�b< x > = Max( x; 0)�X �A�M �i�?�2 �T�`�2�b�2�M�i �r�Q�`�F �7�Q�H�H�Q�r�B�M�;
�6�Q�`�2�b�i ���M�/ �_�m�#�B�M �U�k�y�R�e�V�- �i�?�2 �`���i�2 �Q�7 �b�H�B�T �Q�M �2���+�? �b�H�B�T �b�v�b�i�2�K �B�b �`�2�T�H���+�2�/ �#�v ��
�`���i�2�@�B�M�/�2�T�2�M�/�2�M�i �7�Q�`�K�m�H���i�B�Q�M �Q�7 �i�?�2 �7�Q�`�K�,

_ s = _"

*
f s

K

+

�b�B�;�M(� s � xs) �U�k�X�3�V

�r�?�2�`�2K �B�b �� �T�Q�b�B�i�B�p�2 �+�Q�M�b�i���M�i �?���p�B�M�; �M�Q�r �i�?�2 �m�M�B�i �Q�7 �b�i�`�2�b�b ���M�/_" �B�b �� �M�Q�M�@�M�2�;���i�B�p�2
�?�Q�K�Q�;�2�M�2�Q�m�b �7�m�M�+�i�B�Q�M �Q�7 �Q�`�/�2�` �Q�M�2 �B�M �i�?�2 �i�Q�i���H �b�i�`���B�M �`���i�2�X �A�M �i�?�B�b �K�Q�/�2�H�-_" �B�b �i���F�2�M
�i�Q �#�2 �i�?�2 �i�Q�i���H �2�[�m�B�p���H�2�M�i �/�B�b�i�Q�`�i�B�Q�M���H �b�i�`���B�M �`���i�2�,

_" =

s
2
3

_"0 : _"0; _"0 = _" �
1
3

(trace(_"))1 �U�k�X�N�V

�r�?�2�`�2"0 �B�b �i�?�2 �/�2�p�B���i�Q�`�B�+ �T���`�i �Q�7 �i�?�2 �i�Q�i���H �b�i�`���B�M �`���i�2 �i�2�M�b�Q�`_" ���M�/1 �i�?�2 �m�M�B�i�X
�a�B�M�+�2 �i�?�2 �`���i�2 �Q�7 �B�M�2�H���b�i�B�+�B�i�v �B�b �H�B�M�2���` �B�M �i�?�2 �i�Q�i���H �2�[�m�B�p���H�2�M�i �b�i�`���B�M �`���i�2_" �- ���H�H
�i�?�2 �2�p�Q�H�m�i�B�Q�M �2�[�m���i�B�Q�M�b �B�M �i�?�2 �T�`�Q�T�Q�b�2�/ �i�?�2�Q�`�v ���`�2 �?�Q�K�Q�;�2�M�2�Q�m�b �Q�7 �Q�`�/�2�` �Q�M�2 �B�M
�i�B�K�2�- �+�?���`���+�i�2�`�B�x�B�M�; �� �`���i�2�@�B�M�/�2�T�2�M�/�2�M�i �`�2�b�T�Q�M�b�2�X ���H�b�Q�- �i�?�2 �`���i�2 �Q�7 �B�M�2�H���b�i�B�+�B�i�v �B�b
�m�b�2�/ �7�Q�` ���H�H �b�i���i�2�b �2�M�i���B�H�B�M�; �M�Q �M�2�2�/ �7�Q�` �b�T�2�+�B���H �i�`�2���i�K�2�M�i �Q�7 �H�Q���/�B�M�; ���M�/ �m�M�H�Q���/�B�M�;
�+�Q�M�/�B�i�B�Q�M�b�X �A�M �T���`�i�B�+�m�H���` �M�Q �+�Q�M�b�B�b�i�2�M�+�v �+�Q�M�/�B�i�B�Q�M �B�b �M�2�2�/�2�/ �B�M �+�Q�M�i�`���b�i �i�Q �b�i���M�/���`�/
�`���i�2���B�M�/�2�T�2�M�/�2�M�i �T�H���b�i�B�+�B�i�v�X �h�?�2 ���K�T�H�B�i�m�/�2 �Q�7 �i�?�2 �Q�p�2�`�b�i�`�2�b�b �B�b �+�Q�M�i�`�Q�H�H�2�/ �#�v �i�?�2
�p���H�m�2 �Q�7 �T���`���K�2�i�2�`K �X �A�i �i�2�M�/�b �i�Q �x�2�`�Q �7�Q�` �p���M�B�b�?�B�M�; �p���H�m�2�b �Q�7K �X �h�?�2�`�2 �B�b �M�Q
�B�M�/�2�i�2�`�K�B�M���+�v �B�M �i�?�2 �b�2�H�2�+�i�B�Q�M �Q�7 ���+�i�B�p�2 �b�H�B�T �b�v�b�i�2�K�b ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �T�`�2�b�2�M�i �K�Q�/�2�H�X
�h�?�2 �7�m�M�+�i�B�Q�M���H �7�Q�`�K �Q�7f ���M�/ �i�?�2 �2�p�Q�H�m�i�B�Q�M �2�[�m���i�B�Q�M�b �7�Q�` �B�b�Q�i�`�Q�T�B�+ �Ur s�V ���b �r�2�H�H
���b �F�B�M�2�K���i�B�+ �Uxs�V �?���`�/�2�M�B�M�; �`�2�K���B�M �m�M�+�?���M�;�2�/ �+�Q�K�T���`�2�/ �i�Q �i�?�2 �Q�`�B�;�B�M���H �K�Q�/�2�H
�U�*���B�H�H�2�i���m�/ �2�i ���H�X�- �R�N�N�R�V�X �h�?�2 ���+�+�m�K�m�H���i�2�/ �b�H�B�T �p���`�B���#�H�2vs �B�b �/�2�}�M�2�/ �7�Q�` �2���+�? �b�H�B�T
�b�v�b�i�2�K �#�v �i�?�2 �7�Q�H�H�Q�r�B�M�; �2�p�Q�H�m�i�B�Q�M �2�[�m���i�B�Q�M�,

_vs = j _ sj �U�k�X�R�y�V

�h�?�2 �2�p�Q�H�m�i�B�Q�M �2�[�m���i�B�Q�M�b �7�Q�` �i�?�2 �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�; �p���`�B���#�H�2 �B�b �i���F�2�M �7�`�Q�K �J�û�`�B�+
�2�i ���H�X �U�R�N�N�R�V ���M�/ �"�m�b�b�Q ���M�/ �*���B�H�H�2�i���m�/ �U�k�y�y�8�V �r�B�i�?�Q�m�i �K�Q�/�B�}�+���i�B�Q�M�X �h�?�2 �M�Q�M�H�B�M�2���`
�F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�; �2�p�Q�H�m�i�B�Q�M �H���r

_xs = C _ s � D _vsxs �U�k�X�R�R�V

�/�2�T�2�M�/�b �Q�M �i�r�Q �K���i�2�`�B���H �T���`���K�2�i�2�`�b�-C ���M�/D �X �A�M �i�?�2 �T�`�2�b�2�M�i �+�?���T�i�2�`�- �i�?�2�`�2
�B�b �M�Q �B�b�Q�i�`�Q�T�B�+ �?���`�/�2�M�B�M�; �b�Q �i�?���i �i�?�2 �p���`�B���#�H�2r s �?���b �� �+�Q�M�b�i���M�i �p���H�m�2r0�- �r�?�B�+�?
�+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 �B�M�B�i�B���H �`�2�b�Q�H�p�2�/ �b�?�2���` �b�i�`�2�b�b�X
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�h�r�Q �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v �T���`���K�2�i�2�` �b�2�i�b �r�2�`�2 �+�?�Q�b�2�M�- ���b �b�i���i�2�/ �B�M �i���#�H�2 �k�X�k�- �r�?�2�`�2
�i�?�2 �b���i�m�`���i�2�/ �`�2�b�Q�H�p�2�/ �b�?�2���` �b�i�`�2�b�b �B�b �i�?�2 �b���K�2 �U�B�X�2�Xr0 �YC=D �4 �9�k�y �J�S�� �7�Q�` �#�Q�i�?
�T���`���K�2�i�2�` �b�2�i�b�V�c �h�?�2 �/�B�z�2�`�2�M�+�2 �?�Q�r�2�p�2�` �H�B�2�b �B�M �i�?�2 �~�B�T�T�B�M�; �Q�7 �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�;
���M�/ �B�M�B�i�B���H �+�`�B�i�B�+���H �`�2�b�Q�H�p�2�/ �b�?�2���` �b�i�`�2�b�b�X �S���`���K�2�i�2�` �b�2�i �ö�G�E�ö �?���b �� �H�Q�r �F�B�M�2�K���i�B�+
�?���`�/�2�M�B�M�; �#�m�i �� �?�B�;�? �B�M�B�i�B���H �+�`�B�i�B�+���H �`�2�b�Q�H�p�2�/ �b�?�2���` �b�i�`�2�b�b �`�2�b�2�K�#�H�B�M�; ���2�`�Q�b�T���+�2
���H�H�Q�v�b �b�m�+�? ���b �A�M�+�Q�M�2�H �r�?�2�`�2 �i�?�2 �b���i�m�`���i�2�/ �p���H�m�2 �Q�7 �i�?�2 �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�; �p���`�B���#�H�2
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�h�?�2 �B�K�T�H�B�+�B�i �}�M�B�i�2 �2�H�2�K�2�M�i �+�Q�/�2 �U�w���b�2�i �T���+�F���;�2�- �k�y�R�j�V �B�b �m�b�2�/ �i�Q �b�Q�H�p�2 �i�?�2 �T�`�Q�#�H�2�K�X
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�r�?�2�`�2 �i�?�2 �~�m�+�i�m���i�B�Q�M�p�B�b �T�2�`�B�Q�/�B�+�X �h�?�B�b �~�m�+�i�m���i�B�Q�M �i���F�2�b �i�?�2 �b���K�2 �p���H�m�2 �7�Q�` �2���+�?
�T���B�` �Q�7 �?�Q�K�Q�H�Q�;�Q�m�b �T�Q�B�M�i�b ���i@V�X ���M�i�B�@�T�2�`�B�Q�/�B�+ �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b ���`�2 �T�`�2�b�+�`�B�#�2�/
�i�Q �i�?�2 �i�`���+�i�B�Q�M �p�2�+�i�Q�`� :�M�r�?�2�`�2�M�B�b �i�?�2 �Q�m�i�2�` �M�Q�`�K���H �i�Q@V���i �t�X �h�?�2 �/�B�b�T�H���+�2�K�2�M�i
���M�/ �i�`���+�i�B�Q�M �p�2�+�i�Q�`�b ���`�2 ���b�b�m�K�2�/ �i�Q �#�2 �+�Q�M�i�B�M�m�Q�m�b ���i �i�?�2 �;�`���B�M �#�Q�m�M�/���`�B�2�b�X �6�Q�`
�b�i�`���B�M �`���i�+�?�2�i�B�M�;�- �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ �b�i�`�2�b�b �+�Q�K�T�Q�M�2�M�i� 11 �r���b �B�K�T�Q�b�2�/�- �r�?�2�`�2���b �7�Q�`
�K�2���M �b�i�`�2�b�b �`�2�H���t���i�B�Q�M �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ �b�i�`���B�M �+�Q�K�T�Q�M�2�M�iE11 �r���b �+�Q�M�i�`�Q�H�H�2�/�X �A�M
�#�Q�i�? �+���b�2�b�- ���H�H �`�2�K���B�M�B�M�; �p�Q�H�m�K�2 ���p�2�`���;�2�/ �b�i�`�2�b�b �+�Q�K�T�Q�M�2�M�i�b ���`�2 �}�t�2�/ �i�Q �x�2�`�Q �B�X�2�X
� 22; � 33; � 12; � 23; � 31 = 0�X

�k�X�9 �_�2�b�m�H�i�b ���i �K���+�`�Q�b�+�Q�T�B�+ �b�+���H�2

�h�?�B�b �b�2�+�i�B�Q�M �T�`�2�b�2�M�i�b �i�?�2 �`�2�b�m�H�i�b �Q�#�i���B�M�2�/ ���i �� �;�H�Q�#���H �H�2�p�2�H �#�v ���p�2�`���;�B�M�; �i�?�2 �b�i�`�2�b�b
���M�/ �b�i�`���B�M �}�2�H�/�b �Q�M �i�?�2 �r�?�Q�H�2 ���;�;�`�2�;���i�2�X �h�r�Q �H�Q���/�B�M�; �i�v�T�2�b ���`�2 �B�M�p�2�b�i�B�;���i�2�/ �H�2���/�B�M�;
�i�Q �`���i�+�?�2�i�B�M�; ���M�/ �K�2���M �b�i�`�2�b�b �`�2�H���t���i�B�Q�M �`�2�b�T�2�+�i�B�p�2�H�v�X �A�M �2���+�? �+���b�2�- �i�?�2 �`�2�b�T�Q�M�b�2
�Q�#�i���B�M�2�/ �r�B�i�? �� �b�B�M�;�H�2 �+�`�v�b�i���H �B�b �;�B�p�2�M ���b ���M �2�H�2�K�2�M�i���`�v �`�2�7�2�`�2�M�+�2�X
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�k�X�9�X�R �_���i�+�?�2�i�B�M�; �B�M �b�B�M�;�H�2 �+�`�v�b�i���H�b

�h�?�2 �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�B�b �b�m�#�b�2�+�i�B�Q�M ���`�2 �T�2�`�7�Q�`�K�2�/ ���i �i�?�2 �K���i�2�`�B���H �T�Q�B�M�i �H�2�p�2�H ���b�@
�b�m�K�B�M�; �?�Q�K�Q�;�2�M�2�Q�m�b �/�2�7�Q�`�K���i�B�Q�M�X �� �m�M�B���t�B���H �+�v�+�H�B�+ �b�i�`�2�b�b �r���b �B�K�T�Q�b�2�/ �Q�M �i�?�2
�K���i�2�`�B���H �2�H�2�K�2�M�i�X �.�2�T�2�M�/�B�M�; �Q�M �i�?�2 �b�i�`�2�b�b ���K�T�H�B�i�m�/�2 �U�� =2�V ���M�/ �i�?�2 �K�2���M �b�i�`�2�b�b
�� �- �i�?�2 �`�2�b�m�H�i�B�M�; �+�v�+�H�B�+ �#�2�?���p�B�Q�` �+���M �#�2 �#�`�Q�F�2�M �/�Q�r�M �B�M�i�Q �i�?�`�2�2 �/�B�b�i�B�M�+�i �`�2�b�T�Q�M�b�2�b
�B�X�2�X �2�H���b�i�B�+�B�i�v�- �2�H���b�i�B�+ �b�?���F�2�/�Q�r�M ���M�/ �`���i�+�?�2�i�B�M�;�X �6�B�;�m�`�2 �k�X�k �/�2�T�B�+�i�b �i�?�2�b�2 �`�2�;�B�K�2�b �B�M
�� �b�i�`�2�b�b ���K�T�H�B�i�m�/�2 �U�� =2 = (� max � � min )=2�V �p�b �K�2���M �b�i�`�2�b�b �U�� = (� max +� min )=2�V
�/�B���;�`���K�X �6�`�Q�K �}�;�m�`�2 �k�X�k�- �B�i �+���M �#�2 �b�2�2�M �i�?���i �2�H���b�i�B�+ �b�?���F�2�/�Q�r�M �`�2�7�2�`�b �i�Q �i�?�2 �K���@
�i�2�`�B���H �/�2�7�Q�`�K�B�M�; �T�H���b�i�B�+���H�H�v �/�m�`�B�M�; �i�?�2 �}�`�b�i �7�2�r �+�v�+�H�2�b ���M�/ �i�?�2 �b�m�#�b�2�[�m�2�M�i �`�2�b�T�Q�M�b�2
�#�2�B�M�; �2�H���b�i�B�+�X �_���i�+�?�2�i�B�M�; �B�M �� �b�B�M�;�H�2 �+�`�v�b�i���H �B�b �i�?�2 �T�`�Q�;�`�2�b�b�B�p�2 ���+�+�m�K�m�H���i�B�Q�M �Q�7
�b�i�`���B�M �T�2�` �+�v�+�H�2 �r�B�i�?�Q�m�i �b�i�Q�T�T�B�M�;�- ���b �b�B�;�M�B�}�2�/ �#�v �i�?�2 �`�2�/ �`�2�;�B�Q�M�X �a�Q �/�2�T�2�M�/�B�M�; �Q�M
�i�?�2 �H�Q���/�B�M�; �i�v�T�2�- �� �b�B�M�;�H�2 �+�`�v�b�i���H �B�b �#�Q�m�M�/ �i�Q �2�B�i�?�2�` �`���i�+�?�2�i �Q�` �2�H���b�i�B�+���H�H�v �b�?���F�2�@
�/�Q�r�M�X �� �K�B�b�b�B�M�; �`�2�;�B�Q�M�- ���b �Q�T�T�Q�b�2�/ �i�Q �2�t�T�2�`�B�K�2�M�i���H �Q�#�b�2�`�p���i�B�Q�M�b�- �B�b �i�?���i �Q�7 �T�H���b�i�B�+
�b�?���F�2�/�Q�r�M�- �r�?�B�+�? �`�2�7�2�`�b �i�Q ���M �Q�T�2�M �b�i�`�2�b�b�@�b�i�`���B�M �?�v�b�i�2�`�2�b�B�b �H�Q�Q�T �r�?�B�+�? �/�Q�2�b �M�Q�i
�K�Q�p�2 �7�Q�`�r���`�/ �Q�M �i�?�2 �b�i�`���B�M ���t�B�b�X �h�?�2�b�2 �i�?�`�2�2 �`�2�;�B�K�2�b �+���M �#�2 �+�H���b�b�B�}�2�/ ���b �7�Q�H�H�Q�r�b�,

�Ç �1�H���b�i�B�+ �B�7�� =2 �B�b �b�K���H�H�2�` �i�?���M �i�?�2 �v�B�2�H�/ �b�i�`�2�M�;�i�?

�Ç �a�?���F�2�/�Q�r�M �B�7�� =2 �B�b �b�K���H�H�2�` �i�?���M �i�?�2 �+�Q�K�#�B�M���i�B�Q�M �Q�7 �i�?�2 �v�B�2�H�/ �b�i�`�2�M�;�i�?
���M�/ �i�?�2 �b���i�m�`���i�2�/ �B�b�Q�i�`�Q�T�B�+ �?���`�/�2�M�B�M�;

�Ç �_���i�+�?�2�i�B�M�; �B�7�� =2 �B�b �;�`�2���i�2�` �i�?���M �i�?�2 �+�Q�K�#�B�M���i�B�Q�M �Q�7 �i�?�2 �v�B�2�H�/ �b�i�`�2�M�;�i�? ���M�/
�i�?�2 �b���i�m�`���i�2�/ �B�b�Q�i�`�Q�T�B�+ �?���`�/�2�M�B�M�;

�h�r�Q �b�B�M�;�H�2 �+�`�v�b�i���H �`�2�b�T�Q�M�b�2 �?���p�2 �#�2�2�M �b�?�Q�r�M �B�M �k�X�j �m�b�B�M�; �i�?�2 �T���`���K�2�i�2�` �b�2�i �G�E�-
�r�?�2�`�2 �U���V ���M�/ �U�#�V �b�?�Q�r �i�?�2 �`�2�b�T�Q�M�b�2�b �Q�7 �i�?�2 �Q�`�B�2�M�i���i�B�Q�M �(�y�y�R�) ���M�/ �(�R�R�R�)�X �A�i �+���M
�#�2 �b�2�2�M �i�?���i �i�?�2 �`�2�;�B�Q�M�b �r�?�B�+�? �`���i�+�?�2�i ���M�/ �b�?���F�2�/�Q�r�M �T�`�2�b�2�`�p�2 �� �+�Q�M�b�i���M�i �`���i�B�Q
���K�Q�M�; �2���+�? �Q�i�?�2�`�- �r�?�B�H�2 �i�?�2 �b�B�x�2 �Q�7 �i�?�2 �r�?�Q�H�2 �/�B���;�`���K �+�?���M�;�2�b �/�2�T�2�M�/�B�M�; �Q�M �i�?�2
�+�`�v�b�i���H�H�Q�;�`���T�?�B�+ �Q�`�B�2�M�i���i�B�Q�M�X

�k�X�9�X�k �_���i�+�?�2�i�B�M�; �B�M �T�Q�H�v�+�`�v�b�i���H�b

�A�M �i�?�B�b �b�2�+�i�B�Q�M �b�B�K�m�H���i�B�Q�M�b �r�2�`�2 �`�m�M �Q�M �T�Q�H�v�+�`�v�b�i���H ���;�;�`�2�;���i�2�b ���b �b�?�Q�r�M �B�M �}�;�m�`�2
�k�X�R�X �� �T�2�`�B�Q�/�B�+ �K���+�`�Q�b�+�Q�T�B�+ �b�i�`�2�b�b �U� 11�V �r���b �B�K�T�Q�b�2�/ �Q�M �T�Q�H�v�+�`�v�b�i���H�H�B�M�2 �p�Q�H�m�K�2
�2�H�2�K�2�M�i �T�2�`�B�Q�/�B�+ �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b�X �h�r�Q �b�i�`�2�b�b �b�i�`���B�M �+�m�`�p�2�b �T�2�`�i���B�M�B�M�; �i�Q �i�?�2
�i�r�Q �T���`���K�2�i�2�` �b�2�i�b ���`�2 �b�?�Q�r�M �B�M �}�;�m�`�2 �k�X�9�X �h�?�2 �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b �7�Q�` �#�Q�i�?
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�6�B�;�m�`�2 �k�X�k�, �l�M�/�2�` ���b�v�K�K�2�i�`�B�+ �H�Q���/ �+�Q�M�i�`�Q�H�- �i�?�2 �b�B�M�;�H�2 �+�`�v�b�i���H �`�2�b�T�Q�M�b�2 �r�?�B�+�? �b�?�Q�r�b
�i�?�`�2�2 �/�B�b�i�B�M�+�i �`�2�;�B�Q�M�b �B�X�2�X �2�H���b�i�B�+�- �b�?���F�2�/�Q�r�M ���M�/ �`���i�+�?�2�i�B�M�;

0 200 400 600 800 1000 1200 1400 1600
0

200

400

600

800

1000

1200

1400

1600

0 200 400 600 800 1000 1200 1400 1600
0

200

400

600

800

1000

1200

1400

1600

�6�B�;�m�`�2 �k�X�j�, �l�M�/�2�` ���b�v�K�K�2�i�`�B�+ �H�Q���/ �+�Q�M�i�`�Q�H�- �m�b�B�M�; �T���`���K�2�i�2�` �b�2�i �G�E�- �� �b�B�M�;�H�2
�+�`�v�b�i���H �`�2�b�T�Q�M�b�2 �7�Q�` �+�`�v�b�i���H�H�Q�;�`���T�?�B�+ �Q�`�B�2�M�i���i�B�Q�M�b�, �U���V �(�y�y�R�) �U�#�V �(�R�R�R�)
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�b�B�K�m�H���i�B�Q�M�b ���`�2 �F�2�T�i �i�?�2 �b���K�2 �r�?�2�`�2� max = 1020 �J�S�� ���M�/R� = � 0:7 �UR� =
� min =� max �V ���M�/ �i�?�2 �}�`�b�i �i�2�M �+�v�+�H�2�b ���`�2 �T�H�Q�i�i�2�/ �7�Q�` �#�Q�i�? �b�B�K�m�H���i�B�Q�M�b�X �6�`�Q�K �i�?�2
�T�H�Q�i �B�i �+���M �#�2 �b�2�2�M �i�?���i �i�?�2 �+�m�`�p�2 �7�Q�` �T���`���K�2�i�2�` �b�2�i �>�E �`���i�+�?�2�i�b �K�m�+�? �K�Q�`�2 �i�?���M
�i�?�2 �+�m�`�p�2 �7�Q�` �T���`���K�2�i�2�` �b�2�i �G�E �#�2�+���m�b�2 �Q�7 �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �� �K�m�+�? �?�B�;�?�2�` �F�B�M�2�K���i�B�+
�?���`�/�2�M�B�M�; �B�M �i�?�2 �7�Q�`�K�2�`�X
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�6�B�;�m�`�2 �k�X�9�, �6�Q�` ���M ���b�v�K�K�2�i�`�B�+ �H�Q���/ �+�Q�M�i�`�Q�H�H�2�/ �i�2�b�i�- �b�i�`�2�b�b �U� 11�V �p�b �b�i�`���B�M �UE11�V
�+�m�`�p�2�b �7�Q�` �#�Q�i�? �T���`���K�2�i�2�` �b�2�i�b�X �h�?�2 �H�Q���/�B�M�; �+�Q�M�/�B�i�B�Q�M�b ���`�2 �F�2�T�i �i�?�2 �b���K�2 �7�Q�` �#�Q�i�?
�B�X�2�X� max = 1020�J�S�� ���M�/R� = � 0:7�X �P�M�H�v �i�?�2 �}�`�b�i �i�2�M �+�v�+�H�2�b ���`�2 �T�H�Q�i�i�2�/ �B�M �2���+�?
�+���b�2�X

�"�Q�i�? �b�B�K�m�H���i�B�Q�M�b �`���i�+�?�2�i ���i �� �/�B�z�2�`�2�M�i �`���i�2 ���M�/ �+�Q�K�T���`�B�M�; �i�?�2 ���+�+�m�K�m�H���i�2�/ ���t�B���H
�b�i�`���B�M �+���M �;�B�p�2 �� �K�B�b�H�2���/�B�M�; �2�b�i�B�K���i�B�Q�M �Q�7 �r�?���i �B�b �`���i�+�?�2�i�B�M�; ���M�/ �r�?���i �B�b �b�?���F�2�@
�/�Q�r�M�X �h�?�2 �b���K�2 ���`�;�m�K�2�M�i �B�b �p���H�B�/ �7�Q�` �i�2�b�i�b �/�Q�M�2 ���i �/�B�z�2�`�2�M�i ���K�T�H�B�i�m�/�2�b �Q�` �H�Q���/�B�M�;
�`���i�B�Q�b�X ���H�b�Q�- �7�Q�` �� �T�Q�H�v�+�`�v�b�i���H�- �M�Q �K���i�i�2�` �?�Q�r �?�B�;�? �i�?�2 ���T�T�H�B�2�/ �H�Q���/�B�M�;�- �i�?�2 �B�M�+�`�2�@
�K�2�M�i �B�M ���+�+�m�K�m�H���i�2�/ �b�i�`���B�M� �1= �1n+1 � �1n ���H�r���v�b �i�2�M�/�b �i�Q �/�2�+�`�2���b�2�X �h�?�B�b �+���H�H�b
�7�Q�` �i�?�2 �7�Q�`�K�m�H���i�B�Q�M �Q�7 �� �`�Q�#�m�b�i �i�2�b�i �7�Q�` �/�B�b�+�`�B�K�B�M���i�B�M�; �`���i�+�?�2�i�B�M�; �7�`�Q�K �b�?���F�2�/�Q�r�M�X
�� �i�2�b�i �B�b �T�`�Q�T�Q�b�2�/ �b�m�+�? �i�?���i �i�?�2 �/�2�H�i�� ���+�+�m�K�m�H���i�2�/ �b�i�`���B�M �T�2�` �+�v�+�H�2 �B�b �T�H�Q�i�i�2�/
�U� �111�V ���;���B�M�b�i �i�?�2 �M�m�K�#�2�` �Q�7 �+�v�+�H�2�b ���M�/ �B�/�2�M�i�B�}�2�/ �r�B�i�? �� �T�Q�r�2�` �H���r �b�2�`�B�2�b �B�M �i�?�2
�7�Q�`�K�,

�111(N ) = A
NX

n=1

1
n�

�U�k�X�R�8�V

�r�?�2�`�2� �B�b �i�?�2 �b�H�Q�T�2 �Q�7 �i�?�2 �b�2�`�B�2�b�X �h�?�2 �+�Q�M�/�B�i�B�Q�M� > 1 �B�b �`�2�[�m�B�`�2�/ �7�Q�` �i�?�2 �T�Q�r�2�`
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�H���r �b�2�`�B�2�b �i�Q �+�Q�M�p�2�`�;�2�X �A�i �7�Q�H�H�Q�r�b �i�?���i

�i�?�2 �i�2�b�i �b�2�`�B�2�b

8
<

:
converges; �B�7� > 1:

diverges; �B�7� � 1:
�U�k�X�R�e�V

�h�?�2 �H�2�7�i �T�H�Q�i �B�M �}�;�m�`�2 �k�X�8 �b�?�Q�r�b �j �b�B�K�m�H���i�B�Q�M�b �i�?���i �r�2�`�2 �`�m�M �7�Q�` �T���`���K�2�i�2�` �b�2�i �G�E
�7�Q�` �i�?�`�2�2 �/�B�z�2�`�2�M�i �b�i�`�2�b�b ���K�T�H�B�i�m�/�2�b�X �6�Q�` �+�Q�K�T���`�B�b�Q�M�- �� �b�H�Q�T�2 �Q�7 �@�R �B�b ���H�b�Q �T�H�Q�i�i�2�/
�Q�M �i�?�2 �H�2�7�i �+�Q�`�M�2�`�X �h�?�2 �b�2�`�B�2�b �i�2�b�i �r���b �T�2�`�7�Q�`�K�2�/ ���7�i�2�` �`�m�M�M�B�M�; �i�?�2 �b�B�K�m�H���i�B�Q�M�b
�7�Q�` �� �?�m�M�/�`�2�/ �+�v�+�H�2�b �2���+�?�X �h�?�2�`�2 �B�b �� �+�H�2���` �/�B�z�2�`�2�M�+�2 �#�2�i�r�2�2�M �� �+�m�`�p�2 �i�?���i �r�B�H�H
�+�Q�M�p�2�`�;�2 �U�b�?���F�2�/�Q�r�M�V �Q�` �Q�M�2 �i�?���i �r�B�H�H �/�B�p�2�`�;�2 �U�`���i�+�?�2�i�V�X ���b �� �b�2�+�Q�M�/ �+�`�B�i�2�`�B�Q�M�-
�i�?�2 �b�2�+�Q�M�/ �/�2�`�B�p���i�B�p�2 ���i �+�v�+�H�2 �R�y�y �B�b ���H�b�Q �+�Q�K�T�m�i�2�/ �7�Q�` ���H�H �+�m�`�p�2�b �r�?�B�+�? �B�M�/�B�+���i�2�b
�i�?�2 �+�Q�M�p�2�t�B�i�v �U�`���i�+�?�2�i�B�M�;�V �Q�` �+�Q�M�+���p�B�i�v �U�b�?���F�2�/�Q�r�M�V �Q�7 �i�?�2 �+�m�`�p�2�b�X ���7�i�2�` ���T�T�H�v�B�M�;
�i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�` �/�B�p�2�`�;�2�M�+�2 �+�`�B�i�2�`�B���- �i�?�2 �+�Q�M�p�2�`�;�B�M�; �i�2�b�i �+���b�2�b ���`�2 �#�`�Q�F�2�M �B�M�i�Q
�i�r�Q �T���`�i�b �/�2�T�2�M�/�B�M�; �Q�M �r�?�2�i�?�2�` �Q�` �M�Q�i �i�?�2 �r�B�/�i�? �Q�7 �i�?�2 �b�i�`�2�b�b �b�i�`���B�M �H�Q�Q�T �B�b �Q�T�2�M
�Q�` �+�H�Q�b�2�/ ���i �+�v�+�H�2 �R�y�y�X ���M �Q�T�2�M �H�Q�Q�T �b�B�;�M�B�}�2�b �i�?���i �i�?�2�`�2 �B�b �T�H���b�i�B�+ �b�?���F�2�/�Q�r�M�-
�r�?�2�`�2���b �� �+�H�Q�b�2�/ �H�Q�Q�T �T�Q�B�M�i�b �i�Q �2�H���b�i�B�+ �b�?���F�2�/�Q�r�M�X �� �b�K���H�H �Q�z�b�2�i �Q�7 �i�Q�H�2�`���M�+�2
�B�b �M�2�2�/�2�/ �i�Q �2�b�i���#�H�B�b�? �r�?���i �B�b �K�2���M�i �#�v �� �+�H�Q�b�2�/ �H�Q�Q�T�X �A�M �i�?�2 �T�`�2�b�2�M�i �r�Q�`�F�- �i�?�2
�i�Q�H�2�`���M�+�2 �7�Q�` �i�?�2 �r�B�/�i�? �Q�7 �i�?�2 �H�Q�Q�T ���i �B�i�b �K�2���M �b�i�`�2�b�b �B�b �b�2�i �i�Q �#�2� = 1:0 � 10� 6�X
�h�?�2 �`�B�;�?�i �?���M�/ �T�H�Q�i �B�M �}�;�m�`�2 �k�X�8 �b�?�Q�r�b �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ �b�i�`�2�b�b �p�b �b�i�`���B�M �`�2�b�T�Q�M�b�2
�7�Q�` �i�?�`�2�2 �b�2�H�2�+�i�2�/ �+���b�2�b ���i �i�?�2 �}�`�b�i ���M�/ ���i �i�?�2 �?�m�M�/�`�2�/�i�? �+�v�+�H�2�X �A�i �+���M ���H�`�2���/�v �#�2
�2�b�i���#�H�B�b�?�2�/ �i�?���i �i�?�2 �`�2�/ �+�m�`�p�2�b ���`�2 �/�B�p�2�`�;�B�M�; �r�?�B�H�2 �i�?�2 �;�`�2�2�M ���M�/ �#�H�m�2 �+�m�`�p�2�b ���`�2
�+�Q�M�p�2�`�;�B�M�;�X �J�m�H�i�B�T�H�2 �b�B�K�m�H���i�B�Q�M�b ���`�2 �`�m�M�- �Q�M �i�?�2 �T�Q�H�v�+�`�v�b�i���H ���;�;�`�2�;���i�2�b�- ���i �p���`�B�Q�m�b
�H�Q���/ ���K�T�H�B�i�m�/�2�b ���M�/ �K�2���M �b�i�`�2�b�b�2�b �7�Q�` �� �?�m�M�/�`�2�/ �+�v�+�H�2�b �2���+�?�X �h�?�2�M �i�?�2 �2�p�Q�H�m�i�B�Q�M �Q�7
�K���+�`�Q�b�+�Q�T�B�+ �b�i�`���B�M �B�M �2���+�? �b�B�K�m�H���i�B�Q�M �B�b ���b�b�2�b�b�2�/ �m�b�B�M�; �i�?�2 �b�2�`�B�2�b �+�Q�K�T���`�B�b�Q�M �i�2�b�i�-
���M�/ �� �/�B���;�`���K �b�B�K�B�H���` �i�Q �i�?���i �Q�7 �}�;�m�`�2 �k�X�k �B�b �/�`���r�M �7�Q�` �7�Q�m�` �+���b�2�b �B�X�2�X �7�Q�` �#�Q�i�? �o�1�b
���M�/ �7�Q�` �#�Q�i�? �T���`���K�2�i�2�` �b�2�i�b�X �6�B�;�m�`�2 �k�X�e �b�?�Q�r�b �i�?���i �i�?�B�b �/�B���;�`���K �/�B�z�2�`�b �7�`�Q�K �i�?�2
�b�B�M�;�H�2 �+�`�v�b�i���H �+���b�2�X �6�Q�m�` �`�2�;�B�Q�M�b �+���M �#�2 �b�2�2�M �B�X�2�X �2�H���b�i�B�+�- �2�H���b�i�B�+ �b�?���F�2�/�Q�r�M�- �T�H���b�i�B�+
�b�?���F�2�/�Q�r�M ���M�/ �`���i�+�?�2�i�B�M�; �B�M�b�i�2���/ �Q�7 �i�?�`�2�2 �B�M �i�?�2 �b�B�M�;�H�2 �+�`�v�b�i���H �+���b�2�X �h�?�2 �2�H���b�i�B�+
�`�2�;�B�Q�M �B�b �/�2�i�2�`�K�B�M�2�/ �m�b�B�M�; �i�?�2 �T�H���b�i�B�+�B�i�v �+�`�B�i�2�`�B�Q�M �7�Q�` �K�2�i���H�b �Q�7 �� �v�B�2�H�/ �b�i�`�2�M�;�i�?
�Q�7 �y�X�k% �T�H���b�i�B�+ �b�i�`���B�M�1p�- ���M�/ �B�b �+�?���`���+�i�2�`�B�x�2�/ �#�v �i�?�2 �;�`���v �`�2�;�B�Q�M�X �h�?�2 �K���t�B�K�m�K
�b�i�`�2�b�b �H�B�K�B�i �7�Q�` �i�?�2 �T�Q�H�v�+�`�v�b�i���H �B�b �+�Q�K�T�m�i�2�/ �#�v ���T�T�H�v�B�M�; �� �K���+�`�Q�b�+�Q�T�B�+ �b�i�`���B�M �Q�7
4%�- �i�?�2 �`�2�b�m�H�i�B�M�; �b�i�`�2�b�b �#�2�B�M�; �i���F�2�M �i�Q �#�2 �i�?�2 �H�B�K�B�i ���#�Q�p�2 �r�?�B�+�? �i�?�2 �K���i�2�`�B���H
�+���M�M�Q�i �#�2 �H�Q���/�2�/ �B�X�2�X �i�?�2 �i�Q�T ���M�/ �#�Q�i�i�Q�K �`�B�;�?�i �+�Q�`�M�2�` �Q�7 �2���+�? �T�H�Q�i �B�M �}�;�m�`�2 �k�X�e�X
�A�M �i�?�2 �b���K�2 �}�;�m�`�2�- �i�?�2 �/�Q�i�b ���`�2 �7�Q�m�M�/ �i�Q �+�Q�M�+�2�M�i�`���i�2 �B�M�i�Q �i�?�`�2�2 �`�2�;�B�Q�M�b�- �M���K�2�H�v
�2�H���b�i�B�+ �b�?���F�2�/�Q�r�M�- �T�H���b�i�B�+ �b�?���F�2�/�Q�r�M ���M�/ �`���i�+�?�2�i�B�M�; �`�2�b�T�2�+�i�B�p�2�H�v�X �6�Q�` �T���`���K�2�i�2�`
�b�2�i �G�E�- �i�?�2 �`�2�;�B�Q�M �B�M �r�?�B�+�? �`���i�+�?�2�i�B�M�; ���M�/ �T�H���b�i�B�+ �b�?���F�2�/�Q�r�M �Q�+�+�m�` �B�b �p�2�`�v �b�K���H�H
�#�2�+���m�b�2 �Q�7 �i�?�2 �H�Q�r �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�;�X �S���`���K�2�i�2�` �b�2�i �>�E�- �Q�M �i�?�2 �Q�i�?�2�` �?���M�/�-
�H�2���/�b �i�Q �� �K�m�+�? �H���`�;�2�` �`�2�;�B�Q�M �7�Q�` �T�H���b�i�B�+ �b�?���F�2�/�Q�r�M ���M�/ �`���i�+�?�2�i�B�M�;�X �A�i �b�?�Q�m�H�/
�?�Q�r�2�p�2�` �#�2 �M�Q�i�2�/ �i�?���i �i�?�2 �/�B���;�`���K�b �Q�7 �}�;�m�`�2 �k�X�e �U���V ���M�/ �U�#�V�- ���b �r�2�H�H ���b �U�+�V ���M�/ �U�/�V
���`�2 �p�2�`�v �b�B�K�B�H���` �b�B�;�M�B�7�v�B�M�; �i�?���i �B�i �B�b �#�Q�i�? �o�1�b �+���M �#�2 �`�2�;���`�/�2�/ ���b �`�2�T�`�2�b�2�M�i���i�B�p�2
�K�B�+�`�Q�b�i�`�m�+�i�m�`�2�b �+���T���#�H�2 �Q�7 �`�2�T�`�Q�/�m�+�B�M�; �i�?�2 �i�v�T�B�+���H �+�v�+�H�B�+ �K�2�+�?���M�B�+���H �#�2�?���p�B�Q�` �Q�7
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�6�B�;�m�`�2 �k�X�8�, �6�Q�` ���b�v�K�K�2�i�`�B�+ �H�Q���/ �+�Q�M�i�`�Q�H�H�2�/ �i�2�b�i�b�- �i�?�2 �H�2�7�i �}�;�m�`�2 �b�?�Q�r�b �i�?�2 �2�p�Q�H�m�i�B�Q�M
�Q�7 �i�?�2 �`���i�+�?�2�i�B�M�; �b�i�`���B�M �B�M�+�`�2�K�2�M�i ���b �� �7�m�M�+�i�B�Q�M �Q�7 �+�v�+�H�2 �M�m�K�#�2�` �7�Q�` �j �T�Q�H�v�+�`�v�b�i���H
�b�B�K�m�H���i�B�Q�M�b �m�b�B�M�; �T���`���K�2�i�2�` �b�2�i �G�E�- �r�B�i�? �i�?�`�2�2 �/�B�z�2�`�2�M�i �b�i�`�2�b�b ���K�T�H�B�i�m�/�2�b�X �h�?�2
�K���+�`�Q�b�+�Q�T�B�+ �b�i�`�2�b�b �U� 11�V �p�b �b�i�`���B�M �UE11�V �T�H�Q�i �B�b �b�?�Q�r�M �Q�M �i�?�2 �`�B�;�?�i �7�Q�` �i�?�`�2�2 �b�B�K�m�@
�H���i�B�Q�M�b �b�?�Q�r�B�M�; �i�?�2 �+�v�+�H�B�+ �`�2�b�T�Q�M�b�2 ���i �+�v�+�H�2�b �R ���M�/ �R�y�y�X �h�?�2 �b�B�K�m�H���i�B�Q�M�b �b�2�H�2�+�i�2�/
�B�H�H�m�b�i�`���i�2 �i�?�2 �2�H���b�i�B�+ �b�?���F�2�/�Q�r�M�- �T�H���b�i�B�+ �b�?���F�2�/�Q�r�M ���M�/ �`���i�+�?�2�i�B�M�; �T�?�2�M�Q�K�2�M���X

�k�X�9�X�j �J�2���M �b�i�`�2�b�b �`�2�H���t���i�B�Q�M �B�M �b�B�M�;�H�2 �+�`�v�b�i���H�b

�l�M�/�2�` ���b�v�K�K�2�i�`�B�+ �+�v�+�H�B�+ �b�i�`���B�M �+�Q�M�i�`�Q�H�- �i�?�2 �K�2���M �b�i�`�2�b�b �`�2�H���t�2�b �i�Q �� �+�2�`�i���B�M �p���H�m�2
�r�?�2�M �B�M�+�`�2���b�B�M�; �i�?�2 �+�v�+�H�2 �M�m�K�#�2�`�X ���i �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ �H�2�p�2�H�- �i�?�B�b �K�2���M �b�i�`�2�b�b�� 11�-
�/�2�}�M�2�/ ���b(� max + � min )=2�- �r�?�2�`�2� max ���M�/� min ���`�2 �i�?�2 �K���t�B�K�m�K ���M�/ �K�B�M�B�K�m�K
�b�i�`�2�b�b�2�b �m�M�/�2�` �T�2���F �b�i�`���B�M�b�X �A�M �i�?�B�b �+���b�2�- �� �b�B�M�;�H�2 �+�`�v�b�i���H �+�v�+�H�B�+ �`�2�b�T�Q�M�b�2 �+���M �#�2
�#�`�Q�F�2�M �/�Q�r�M �B�M�i�Q �i�?�`�2�2 �/�B�b�i�B�M�+�i �b�+�2�M���`�B�Q�b �r�?�B�+�? ���`�2 �`�2�T�`�2�b�2�M�i�2�/ �B�M �}�;�m�`�2 �k�X�d �U���V
���M�/ �U�#�V�X �6�Q�+�m�b�B�M�; �Q�M �}�;�m�`�2 �k�X�d �U���V�- �i�?�2 �}�`�b�i �b�+�2�M���`�B�Q �b�?�Q�r�b �i�?�2 �2�H���b�i�B�+ �`�2�;�B�K�2
�r�?�2�`�2 �+�v�+�H�B�+ �H�Q���/�B�M�; �r�B�H�H �?���p�2 �M�Q �2�z�2�+�i �Q�M �i�?�2 �+�v�+�H�B�+ �K�2���M �b�i�`�2�b�b �`�2�/�B�b�i�`�B�#�m�i�B�Q�M�X
�h�Q �`�2�K���B�M �B�M �i�?�B�b �`�2�;�B�K�2 �T�H���b�i�B�+�B�i�v �?���b �i�Q �#�2 ���p�Q�B�/�2�/ �B�X�2�X �i�?�2 ���T�T�H�B�2�/ �K���t�B�K�m�K
�b�i�`���B�M �U�1max �V �b�?�Q�m�H�/ �#�2�,

�1max <
� y

Y
; �U�k�X�R�d�V

�r�?�2�`�2� y �B�b �i�?�2 �b�i�`�2�b�b ���i �r�?�B�+�? �v�B�2�H�/�B�M�; �b�i���`�i�b ���M�/Y �B�b �i�?�2 �u�Q�m�M�;�ö�b �K�Q�/�m�H�m�b �Q�7
�i�?�2 �b�B�M�;�H�2 �+�`�v�b�i���H �B�M �i�?�2 �H�Q���/�B�M�; �/�B�`�2�+�i�B�Q�M�X �L�2�t�i�- �B�M �i�?�2 �b�2�+�Q�M�/ �b�+�2�M���`�B�Q �T�H���b�i�B�+�B�i�v
�B�b �Q�#�b�2�`�p�2�/ �Q�M�H�v �/�m�`�B�M�; �i�?�2 �}�`�b�i �i�2�M�b�B�H�2 �H�Q���/�B�M�; �#�m�i �m�T�Q�M �m�M�H�Q���/�B�M�; �B�K�K�2�/�B���i�2�H�v
���7�i�2�`�- �2�H���b�i�B�+ �`�2�b�T�Q�M�b�2 �B�b �Q�#�b�2�`�p�2�/ �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �+�v�+�H�2�b�X �h�Q �+�?���`���+�i�2�`�B�x�2 �i�?�2
�b�2�+�Q�M�/ �b�+�2�M���`�B�Q�- �i�?�2 �H�Q���/�B�M�; �`���i�B�QRE �B�b �/�2�}�M�2�/ ���b�,

RE =
�1min

�1max
; �U�k�X�R�3�V
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�r�?�2�`�2�1min �B�b �i�?�2 �K�B�M�B�K�m�K ���T�T�H�B�2�/ �b�i�`���B�M�X �h�?�2�M�- �i�?�2 �K���t�B�K�m�K ���T�T�H�B�2�/ �b�i�`���B�M
�1max �B�M �i�?�2 �b�2�+�Q�M�/ �`�2�;�B�K�2 �b�?�Q�m�H�/ �#�2 �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �B�M�i�2�`�p���H�,

� y

Y
< �1max <

2� y

Y(1 � RE )
; �U�k�X�R�N�V

�B�M �i�?�2 ���#�b�2�M�+�2 �Q�7 �B�b�Q�i�`�Q�T�B�+ �?���`�/�2�M�B�M�;�X �6�B�M���H�H�v �B�M �i�?�2 �H���b�i �`�2�;�B�K�2�- �i�?�2 �K�2���M �b�i�`�2�b�b
�`�2�H���t�2�b �i�Q �x�2�`�Q ���M�/ �i�?�2 �K���t�B�K�m�K ���T�T�H�B�2�/ �b�i�`���B�M �b�?�Q�m�H�/ �#�2�,

�1max >
2� y

Y(1 � RE )
: �U�k�X�k�y�V

�6�B�;�X �k�X�d �U�#�V �i�?�2�M �/�2�T�B�+�i�b �i�?�2 �+�m�`�p�2 �Q�7 �i�?�2 �K�2���M �b�i�`�2�b�b ���i �b���i�m�`���i�B�Q�M �p�b �K���t�B�K�m�K
���T�T�H�B�2�/ ���t�B���H �b�i�`���B�M�X �h�?�2 �}�`�b�i �b�+�2�M���`�B�Q �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 �B�M�B�i�B���H �b�i�`���B�;�?�i �H�B�M�2 �r�B�i�?
�� �b�H�Q�T�2 �Q�7Y(1 � RE )=2�c �h�?�2 �b�2�+�Q�M�/ �b�+�2�M���`�B�Q �/�2�T�2�M�/�b �Q�M �i�?�2 �i�v�T�2 �Q�7 �F�B�M�2�K���i�B�+
�?���`�/�2�M�B�M�;�- ���M�/ �}�M���H�H�v �B�M �i�?�2 �i�?�B�`�/ �b�+�2�M���`�B�Q�- �� �x�2�`�Q �K�2���M �b�i�`�2�b�b �B�b �7�Q�m�M�/�X

�6�B�;�m�`�2 �k�X�d�, �6�Q�` �� �b�B�M�;�H�2 �+�`�v�b�i���H �m�M�/�2�` ���b�v�K�K�2�i�`�B�+ �b�i�`���B�M �+�Q�M�i�`�Q�H�H�2�/ �H�Q���/�B�M�;�- �U���V
�b�i�`�2�b�b �p�b �b�i�`���B�M �T�H�Q�i �b�?�Q�r�B�M�; �i�?�2 �i�?�`�2�2 �b�+�2�M���`�B�Q�b �Q�7 �+�v�+�H�B�+ �K�2���M �b�i�`�2�b�b �`�2�H���t���i�B�Q�M�-
���M�/ �U�#�V �K�2���M �b�i�`�2�b�b ���i �b���i�m�`���i�B�Q�M �p�b �K���t�B�K�m�K ���t�B���H �b�i�`���B�M �T�H�Q�i�X

�1�t���K�T�H�2�, ���M���H�v�i�B�+ �+�Q�K�T�m�i���i�B�Q�M �Q�7 �K�2���M �b�i�`�2�b�b �`�2�H���t���i�B�Q�M �B�M
�� �b�B�M�;�H�2 �+�`�v�b�i���H

�h�?�2 �7�Q�H�H�Q�r�B�M�; �2�t���K�T�H�2 �T�2�`�i���B�M�b �i�Q �6�*�* �b�B�M�;�H�2 �+�`�v�b�i���H�b �r�?�2�`�2 �i�?�2 �;�Q���H �B�b �i�Q �B�K�T�Q�b�2
�� �b�i�`���B�M �#���b�2�/ �+�v�+�H�B�+ �H�Q���/ ���M�/ �+���H�+�m�H���i�2 �i�?�2 �b�i�`�2�b�b ���i �i�?�2 �T�2���F ���M�/ �p���H�H�2�v �Q�7 �2���+�?
�+�v�+�H�2�X �6�Q�` �2���b�2 �Q�7 ���M���H�v�i�B�+ �+�Q�K�T�m�i���i�B�Q�M �� �T�m�`�2�H�v �2�H���b�i�Q�@�T�H���b�i�B�+ �K�Q�/�2�H �B�b �7�Q�`�K�m�H���i�2�/
���b �7�Q�H�H�Q�r�b�X �h�?�2 �i�Q�i���H ���T�T�H�B�2�/ �b�i�`���B�M �U" total �V �+���M �#�2 �#�`�Q�F�2�M �/�Q�r�M �B�M�i�Q �B�i�b �2�H���b�i�B�+ �U"e�V
���M�/ �T�H���b�i�B�+ �U"p�V �T���`�i�,

" total = "e + "p �U�k�X�k�R�V
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���M�/ �i�?�2 �2�H���b�i�B�+ �b�i�`���B�M �+���M �#�2 �b�m�#�b�i�B�i�m�i�2�/ �#�v �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ �b�i�`�2�b�b �U� �V ���b �7�Q�H�H�Q�r�b�,

" total =
�
E

+ "p �U�k�X�k�k�V

�a�T�2���F�B�M�; �B�M �i�2�`�K�b �Q�7 �i�?�2 �b�H�B�T �`���i�2 �U_ �V�- �i�?�2 �T�H���b�i�B�+ �b�i�`���B�M �B�b �/�2�}�M�2�/ ���b�,

"p =
nX

s
 sms �U�k�X�k�j�V

�r�?�2�`�2n �B�b �i�?�2 �M�m�K�#�2�` �Q�7 �b�H�B�T �b�v�b�i�2�K�b�- ���M�/ms �B�b �i�?�2 �a�+�?�K�B�/ �7���+�i�Q�` �7�Q�` ���M �B�M�/�B�p�B�/�m���H
�b�H�B�T �b�v�b�i�2�K�X �6�Q�` ���M �6�*�* �b�B�M�;�H�2 �+�`�v�b�i���H �Q�`�B�2�M�i�2�/ ���i �(�y�y�R�)�- �2�B�;�?�i �Q�+�i���?�2�/�`���H �b�H�B�T
�b�v�b�i�2�K�b ���`�2 ���+�i�B�p�2�- �2���+�? �?���p�B�M�; ���M �B�/�2�M�i�B�+���H �a�+�?�K�B�/ �7���+�i�Q�` �Q�7"

p
6"�- �r�?�B�+�? �;�B�p�2�b ��

�T�H���b�i�B�+ �b�i�`���B�M �Q�7�,

"p = 8 �


p
6

�U�k�X�k�9�V

�A�i �B�b ���H�b�Q �F�M�Q�r�M �i�?���i �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ �b�i�`�2�b�b �B�b �2�[�m���H �i�Q�,

� = � s � ms; �U�k�X�k�8�V

�r�?�2�`�2� s �B�b �i�?�2 �`�2�b�Q�H�p�2�/ �b�?�2���` �b�i�`�2�b�b �7�Q�` ���M�v ���`�#�B�i�`���`�v �b�H�B�T �b�v�b�i�2�Ks�X �a�m�#�b�i�B�i�m�i�B�M�;
�2�[�m���i�B�Q�M�b �k�X�k�9 ���M�/ �k�X�k�8 �B�M�i�Q �2�[�m���i�B�Q�M �k�X�k�k�- �i�?�2 �7�Q�H�H�Q�r�B�M�; �B�b �Q�#�i���B�M�2�/�,

" total =

p
6�

E
+

8
p

6
�U�k�X�k�e�V

�>�2�`�2�- �i�?�2 �T���i�? �#�`�2���F�b �B�M�i�Q �i�r�Q �`�Q�m�i�2�b�,�i�2�M�b�B�Q�M���M�/�+�Q�K�T� �̀2�b�b�B�Q�M�X

�h�2�M�b�B�Q�M

�6�Q�` �i�?�2 �i�2�M�b�B�H�2 �+���b�2�- �i�?�2 �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�; �b�i���i�2 �p���`�B���#�H�2 �U� �V �2�p�Q�H�p�2�b ���b �7�Q�H�H�Q�r�b�,

_� s = (1 � D� s) _ �U�k�X�k�d�V
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�r�?�2�`�2D �B�b �i�?�2 �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�; �K���i�2�`�B���H �T���`���K�2�i�2�`�X �A�M�i�2�;�`���i�B�M�; �i�?�B�b �`�2�H���i�B�Q�M�-
�i�?�2 �7�Q�H�H�Q�r�B�M�; �B�b �Q�#�i���B�M�2�/�,

� f =
(D� i � 1) exp[D( i �  f )] + 1

D
�U�k�X�k�3�V

�r�?�2�`�2 �i�?�2 �b�m�#�b�+�`�B�T�i�bf ���M�/i ���`�2 �b�?�Q�`�i �7�Q�` �}�M���H ���M�/ �B�M�B�i�B���H �b�i���i�2�X �h�?�2 �2�p�Q�H�m�i�B�Q�M �Q�7
�i�?�2 �`�2�b�Q�H�p�2�/ �b�?�2���` �b�i�`�2�b�b �7�Q�` �i�?�2�i�2�M�b�B�H�2�+���b�2 �r�B�H�H �#�2 ���b �7�Q�H�H�Q�r�b�,

� = C� + � y �U�k�X�k�N�V

�r�?�2�`�2C �B�b �i�?�2 �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�; �K���i�2�`�B���H �T���`���K�2�i�2�`�- ���M�/� y �B�b �i�?�2 �+�`�B�i�B�+���H
�`�2�b�Q�H�p�2�/ �b�?�2���` �b�i�`�2�b�b�X �_�2���`�`���M�;�B�M�; �k�X�k�e ���M�/ �b�m�#�b�i�B�i�m�i�B�M�; �B�i ���M�/ �2�[�m���i�B�Q�M �k�X�k�3 �B�M�i�Q
�2�[�m���i�B�Q�M �k�X�k�N�- �i�?�2 �7�Q�H�H�Q�r�B�M�; �B�b �Q�#�i���B�M�2�/�,

� f =
C
D

"

(D� i � 1) exp

"

D

 

 i �

 p
6"max

8
�

3� f

4E

!!#

+ 1

#

+ � y �U�k�X�j�y�V

� f �B�b �i�?�2�M �b�Q�H�p�2�/ �B�i�2�`���i�B�p�2�H�v �m�b�B�M�; �i�?�2 �L�2�r�i�Q�M�@�_���T�?�b�Q�M ���H�;�Q�`�B�i�?�K�X

�*�Q�K�T�`�2�b�b�B�Q�M

�6�Q�` �i�?�2 �+�Q�K�T�`�2�b�b�B�p�2 �+���b�2�- �i�?�2 �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�; �b�i���i�2 �p���`�B���#�H�2 �U� �V �2�p�Q�H�p�2�b ���b
�7�Q�H�H�Q�r�b�,

_� s = (1 + D� s) _ �U�k�X�j�R�V

�r�?�2�`�2D �B�b �i�?�2 �F�B�M�2�K���i�B�+ �?���`�/�2�M�B�M�; �K���i�2�`�B���H �T���`���K�2�i�2�`�X �A�M�i�2�;�`���i�B�M�; �i�?�B�b �`�2�H���i�B�Q�M
�r�B�H�H �`�2�b�m�H�i �B�M�,

� f =
(D� i + 1) exp[D( f �  i )] � 1

D
�U�k�X�j�k�V

�h�?�2 �2�p�Q�H�m�i�B�Q�M �Q�7 �i�?�2 �`�2�b�Q�H�p�2�/ �b�?�2���` �b�i�`�2�b�b �7�Q�` �i�?�2�+�Q�K�T� �̀2�b�b�B�p�2�+���b�2 �r�B�H�H �#�2 ���b �7�Q�H�H�Q�r�b�,

� = C� � � y �U�k�X�j�j�V
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�_�2���`�`���M�;�B�M�; �2�[�m���i�B�Q�M �k�X�k�e ���M�/ �b�m�#�b�i�B�i�m�i�B�M�; �B�i ���M�/ �2�[�m���i�B�Q�M �k�X�j�k �B�M�i�Q �2�[�m���i�B�Q�M
�k�X�j�j�,

� f =
C
D

"

(D� i + 1) exp

"

D

 

�  i +

 p
6"max

8
�

3� f

4E

!!#

� 1

#

� � y �U�k�X�j�9�V

� f �B�b �i�?�2�M �b�Q�H�p�2�/ �B�i�2�`���i�B�p�2�H�v �m�b�B�M�; �i�?�2 �L�2�r�i�Q�M�@�_���T�?�b�Q�M ���H�;�Q�`�B�i�?�K�X

�6�Q�` �� �b�B�M�;�H�2 �+�`�v�b�i���H�- �i�?�2 �i�?�`�2�2 �`�2�;�B�K�2�b �B�M ���b�v�K�K�2�i�`�B�+ �+�v�+�H�B�+ �H�Q���/�B�M�;�b �+���M �#�2 �[�m���M�@
�i�B�}�2�/ �B�M �i�2�`�K�b �Q�7 �K���t�B�K�m�K �b�i�`���B�M ���K�T�H�B�i�m�/�2 ���b �7�Q�H�H�Q�r�b�,

�_�2�;�B�K�2 �R
�_�2�;���`�/�H�2�b�b �Q�7 �i�?�2 �H�Q���/�B�M�; �`���i�B�Q�- �i�?�2 �K���t�B�K�m�K ���T�T�H�B�2�/ �b�i�`���B�M �b�?�Q�m�H�/ �#�2�,

"max <

p
6� y

E

<

p
6:00� 320:00
113494:12

< 0:69%

�_�2�;�B�K�2 �j
�h�?�2 �K���t�B�K�m�K �b�i�`���B�M �M�2�2�/�2�/ �7�Q�` �`�2�/�B�b�i�`�B�#�m�i�B�Q�M �/�2�T�2�M�/�b �Q�M �i�?�2 �H�Q���/�B�M�; �`���i�B�Q ���M�/
�B�M �i�?�B�b �� �H�Q���/�B�M�; �`���i�B�Q�M �Q�7R = � 0:2 �?���b �#�2�2�M �b�2�H�2�+�i�2�/�X �>�2�M�+�2�-"max �b�?�Q�m�H�/ �#�2�,
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> 1:15%
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�A�M �i�?�B�b �`�2�;�B�K�2�-"max �b�?�Q�m�H�/ �#�2 �#�2�i�r�2�2�M �i�?���i �+���H�+�m�H���i�2�/ �7�Q�` �i�?�2 �}�`�b�i ���M�/ �i�?�B�`�/ �`�2�;�B�K�2
�B�X�2�X

0:69%< " max < 1:15%
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�6�B�;�m�`�2 �k�X�R�y�, �l�M�/�2�` ���b�v�K�K�2�i�`�B�+ �b�i�`���B�M �+�Q�M�i�`�Q�H�H�2�/ �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b �Q�M �o�1 �R�-
�b�i�`�2�b�b �U� 11�V �p�b �b�i�`���B�M �UE11�V �T�H�Q�i �7�Q�` �#�Q�i�? �T���`���K�2�i�2�` �b�2�i�b �r�B�i�?R�1 �4 �@�y�X�k�- ���M�/�111

�4 �y�X�3�8%�X �_�2�b�T�Q�M�b�2�b �r�2�`�2 �2�t�i�`���+�i�2�/ ���i �+�v�+�H�2�b �R ���M�/ �R�y�y �7�Q�` �#�Q�i�? �T���`���K�2�i�2�` �b�2�i�b�X
�*�v�+�H�B�+ �K�2���M �b�i�`�2�b�b�2�b �U�� 11�V ���`�2 ���H�b�Q �;�B�p�2�M �7�Q�` �2���+�? �+���b�2 �`�2�b�T�2�+�i�B�p�2�H�v�X
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���+�+�Q�`�/�B�M�; �i�Q �6�B�;�X �k�X�R�R�- �i�?�2 �`�2�b�T�Q�M�b�2 �Q�7 �i�?�2 �T�Q�H�v�+�`�v�b�i���H �+���M �#�2 �+�?���`���+�i�2�`�B�x�2�/ �#�v
�i�?�2 �K�2���M �b�i�`�2�b�b �p�b �K���t�B�K�m�K ���t�B���H �b�i�`���B�M �/�B���;�`���K�X �1���+�? �T�Q�B�M�i �`�2�T�`�2�b�2�M�i�b �Q�M�2
�b�B�K�m�H���i�B�Q�M�- �r�B�i�? �R�y�y �+�v�+�H�2�b �2���+�?�- ���M�/ �� �i�Q�i���H �Q�7 �k�R �b�B�K�m�H���i�B�Q�M�b �r�2�`�2 �`�m�M �`���M�;�B�M�;
�7�`�Q�K�111 = 0:3%�i�Q1:3%�r�B�i�? �_ �4� 0:2 �7�Q�` �T���`���K�2�i�2�` �b�2�i �G�E ���M�/ �o�1 �R�X �a�B�K�B�H���`�H�v�-
�k�R �b�B�K�m�H���i�B�Q�M�b �`���M�;�B�M�; �7�`�Q�K�111 = 0:11%�i�Q1:31%�r�B�i�? �_ �4� 0:2 �r�2�`�2 �T�2�`�7�Q�`�K�2�/
�7�Q�` �T���`���K�2�i�2�` �b�2�i �>�E ���M�/ �o�1 �R�X �6�B�;�m�`�2 �k�X�R�R �U���V ���M�/ �U�#�V �b�?�Q�r �i�?�2 �`�2�b�T�Q�M�b�2 �7�Q�`
�T���`���K�2�i�2�`�b �b�2�i �G�E ���M�/ �>�E�X �A�i �+���M �#�2 �b�2�2�M �?�Q�r �i�?�2 �+�v�+�H�B�+ �K�2���M �b�i�`�2�b�b �`�2�H���t�2�b
�r�B�i�? �i�?�2 �M�m�K�#�2�` �Q�7 �+�v�+�H�2�b�X �h�?�2 �`�2�b�T�Q�M�b�2 �Q�7 �� �b�B�M�;�H�2 �+�`�v�b�i���H �Q�`�B�2�M�i�2�/ ���ih�y�y�Ri �B�b
���H�b�Q �T�H�Q�i�i�2�/ �7�Q�` �#�Q�i�? �T���`���K�2�i�2�` �b�2�i�b �7�Q�` �+�Q�K�T���`�B�b�Q�M�X �6�Q�` �#�Q�i�? �T���`���K�2�i�2�` �b�2�i�b�- �B�i
�r���b �7�Q�m�M�/ �i�?���i �� �b�i�2���/�v �b�i���i�2 �r���b ���+�?�B�2�p�2�/ ���i �+�v�+�H�2 �R�y�y�X �6�B�;�m�`�2 �k�X�R�R �U�+�V ���M�/ �U�/�V
�b�?�Q�r�b �i�?�2 �`�2�b�T�Q�M�b�2 �Q�7 �#�Q�i�? �o�1�b �7�Q�` �2���+�? �T���`���K�2�i�2�` �b�2�i ���i �+�v�+�H�2 �R ���M�/ �R�y�y�X �A�i �+���M
�#�2 �b�2�2�M �i�?���i �T���`���K�2�i�2�` �b�2�i �G�E �/�Q�2�b �M�Q�i �H�2���/ �i�Q �K�2���M �b�i�`�2�b�b �`�2�H���t���i�B�Q�M �i�Q �x�2�`�Q
�2�p�2�M ���i �� �?�B�;�? �K���t�B�K�m�K ���t�B���H �b�i�`���B�M�X �A�M �+�Q�M�i�`���b�i �i�?�2 �K���i�2�`�B���H �r�B�i�? �T���`���K�2�i�2�`
�b�2�i �>�E �`�2�H���t�2�b �i�Q �x�2�`�Q �7�Q�`�111 = 0:5%�X �A�i �+���M �#�2 �b�2�2�M �i�?���i�- �r�?�2�M �+�Q�K�T���`�2�/ �i�Q ��
�b�B�M�;�H�2 �+�`�v�b�i���H�- �i�?�2 �T�Q�H�v�+�`�v�b�i���H �`�2�b�T�Q�M�b�2 �/�B�b�T�H���v�b �� �b�K�Q�Q�i�? �i�`���M�b�B�i�B�Q�M �#�2�i�r�2�2�M �i�?�2
�i�?�`�2�2 �b�+�2�M���`�B�Q�b �r�?�B�+�? �+�Q�M�7�Q�`�K�b �i�Q �2�t�T�2�`�B�K�2�M�i���H �}�M�/�B�M�;�b �U�*�?���#�Q�+�?�2 �2�i ���H�X�- �k�y�R�k�V�X
�A�M ���/�/�B�i�B�Q�M�- �#�Q�i�? �o�1�b �T�`�Q�/�m�+�2 �� �b�B�K�B�H���` �`�2�b�T�Q�M�b�2 �b�m�;�;�2�b�i�B�M�; �i�?���i �i�?�2 �+�Q�M�b�B�/�2�`�2�/
�p�Q�H�m�K�2 �2�H�2�K�2�M�i�b ���`�2 �`�2�T�`�2�b�2�M�i���i�B�p�2 �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�B�b �K���+�`�Q�b�+�Q�T�B�+ �`�2�b�T�Q�M�b�2�X

�k�X�8 ���M���H�v�b�B�b �Q�7 �H�Q�+���H �`�2�b�m�H�i�b

���i�i�2�M�i�B�Q�M �B�b �M�Q�r �7�Q�+�m�b�2�/ �Q�M �B�M�i�`���;�`���M�m�H���` �`�2�b�T�Q�M�b�2 �Q�7 �i�?�2 �K���i�2�`�B���H�X �h�r�Q �i�v�T�2�b �Q�7
�H�Q�+���H �`�2�b�m�H�i�b ���`�2 �+�Q�M�b�B�/�2�`�2�/ �?�2�`�2�- �M���K�2�H�v �+�Q�M�i�Q�m�` �T�H�Q�i�b �Q�7 �b�i�`�2�b�b ���M�/ �T�H���M�2 �b�i�`���B�M
�}�2�H�/�b�- ���b �r�2�H�H ���b �:���m�b�b �T�Q�B�M�i �b�i���i�B�b�i�B�+�b�X �6�Q�` �i�?�2 �+�Q�M�i�Q�m�` �T�H�Q�i�b�- �o�1 �R ���M�/ �k ���`�2
�b�H�B�+�2�/ ���i �t �4 �y�X�8�- ���b �/�2�T�B�+�i�2�/ �B�M �}�;�m�`�2 �k�X�R�k�X

�k�X�8�X�R �G�Q�+���H �`���i�+�?�2�i�B�M�; �#�2�?���p�B�Q�`

�h�?�2 �`�2�b�m�H�i�b �Q�7 �Q�M�2 �b�i�`�2�b�b �+�Q�M�i�`�Q�H�H�2�/ �b�B�K�m�H���i�B�Q�M �m�T �i�Q �R�y�y �+�v�+�H�2�b �r�B�i�?� 11 = 1021
�J�S�� ���M�/R� = � 0:7 �7�Q�` �#�Q�i�? �o�1 �R ���M�/ �k ���`�2 ���M���H�v�x�2�/�X �h�?�2�v ���`�2 �T�H�Q�i�i�2�/ �B�M �}�;�m�`�2
�k�X�R�j ���i �i�?�2 �i�B�K�2 �b�i�2�T �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �i�2�M�b�B�H�2 �T�2���F �Q�7 �i�?�2 �Q�M�2 �?�m�M�/�`�2�/�i�? �+�v�+�H�2�X
���M �Q�p�2�`�H���v �Q�7 �i�?�2 �;�`���B�M �#�Q�m�M�/���`�B�2�b �B�b ���H�b�Q �b�m�T�2�`�B�K�T�Q�b�2�/ �Q�M �i�Q�T �Q�7 �2���+�? �+�Q�M�i�Q�m�`
�K���T �i�Q �K���F�2 �i�?�2 �Q�#�b�2�`�p���i�B�Q�M�b �2���b�B�2�` �i�Q �B�M�i�2�`�T�`�2�i�X �1�B�;�?�i �+�Q�M�i�Q�m�` �T�H�Q�i�b ���`�2 �b�?�Q�r�M
�7�Q�` �i�?�2 �7�Q�H�H�Q�r�B�M�; �}�2�H�/ �p���`�B���#�H�2�b�,
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�U�#�V �o�1 �R �T���`���K�2�i�2�` �b�2�i �>�E�- �U�+�V �+�Q�K�T���`�B�b�Q�M �Q�7 �o�1 �R ���M�/ �k �7�Q�` �T���`���K�2�i�2�` �b�2�i
�G�E ���M�/ �>�E ���i �+�v�+�H�2 �R�- �U�/�V �+�Q�K�T���`�B�b�Q�M �Q�7 �o�1 �R ���M�/ �k �7�Q�` �T���`���K�2�i�2�` �b�2�i �G�E ���M�/
�>�E ���i �+�v�+�H�2 �R�y�y�X �*�Q�K�T���`�B�b�Q�M �r�B�i�? �b�B�M�;�H�2 �+�`�v�b�i���H �`�2�b�T�Q�M�b�2 �r�B�i�? �H���i�i�B�+�2 �Q�`�B�2�M�i���i�B�Q�M
< 001> �- �7�Q�` �}�;�m�`�2�b �U���V ���M�/ �U�#�V�X
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�*�>���S�h�1�_ �k�X �_���h�*�>�1�h�A�L�: ���L�. �J�1���L �a�h�_�1�a�a �_�1�G���s���h�A�P�L�9�3

�Ç �p�Q�M �J�B�b�2�b �b�i�`���B�M" vM =
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ij �- �r�?�2�`�2"0 �B�b �i�?�2 �/�2�p�B���i�Q�`�B�+ �T���`�i �Q�7 �i�?�2 �H�Q�+���H

�b�i�`���B�M �i�2�M�b�Q�`�-

�Ç �2�[�m�B�p���H�2�M�i �T�H���b�i�B�+ �b�i�`���B�M"p
eq =
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�Ç ���+�+�m�K�m�H���i�2�/ �T�H���b�i�B�+ �b�i�`���B�M"acc =
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_" ij _" ij dt�-

�Ç �p�Q�M �J�B�b�2�b �b�i�`�2�b�b� vM =
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3
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� 0
ij � 0

ij �- �r�?�2�`�2� 0 �B�b �i�?�2 �/�2�p�B���i�Q�`�B�+ �T���`�i �Q�7 �i�?�2 �H�Q�+���H

�b�i�`�2�b�b �i�2�M�b�Q�`�-

�Ç �b�i�`�2�b�b �i�`�B���t�B���H�B�i�v� tri =
� ii =3
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2 � 0

ij � 0
ij

�-

�Ç �M�m�K�#�2�` �Q�7 ���+�i�B�p�2 �b�H�B�T �b�v�b�i�2�K�b�,

 NX

s=1

j sj

!

= max
s=1 ;N

(j sj)�- �r�?�2�`�2s �B�b �i�?�2 �b�H�B�T

�b�v�b�i�2�K�-

�Ç �K���t�B�K�m�K ���t�B���H �a�+�?�K�B�/ �7���+�i�Q�` �T�2�` �;�`���B�Mmmax = max
s=1 ;N

(jmsj)�- �r�?�2�`�2ms =

(ns:t)( ls:t)�-t �#�2�B�M�; �i�?�2 �i�2�M�b�B�H�2 �/�B�`�2�+�i�B�Q�M ���M�/s �i�?�2 �b�H�B�T �b�v�b�i�2�K�X �h�?�B�b �7���+�i�Q�` �B�b
�+�Q�K�T�m�i�2�/ ���b�b�m�K�B�M�; �m�M�B���t�B���H �i�2�M�b�B�Q�M�X

�Ç �i�Q�i���H ���t�B���H �a�+�?�K�B�/ �7���+�i�Q�` �T�2�` �;�`���B�Mmtotal =
NX

s=1

jmsj�X

�6�Q�` �#�Q�i�? �o�1�b�- �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`���B�M ���M�/ �2�[�m�B�p���H�2�M�i �T�H���b�i�B�+ �b�i�`���B�M �K���T�b �B�M �6�B�;�X �k�X�R�j
�b�?�Q�r �i�?���i �#�Q�i�? �[�m���M�i�B�i�B�2�b �?���p�2 �p�2�`�v �b�B�K�B�H���` �K���T�b ���M�/ �B�i �+���M �#�2 �b�2�2�M �i�?���i �i�?�2�v
�+�Q�M�+�2�M�i�`���i�2 �B�M �b�Q�K�2 �`�2�;�B�Q�M�b �Q�7 �i�?�2 �K�B�+�`�Q�b�i�`�m�+�i�m�`�2�X �h�?�2�b�2 �`�2�;�B�Q�M�b �/�Q �M�Q�i �b�T�2�+�B�}�+���H�H�v
�+�Q�M�7�Q�`�K �i�Q ���M�v �b�T�2�+�B�}�+ �;�`���B�M �Q�` �Q�`�B�2�M�i���i�B�Q�M�X �a�B�K�B�H���` �Q�#�b�2�`�p���i�B�Q�M �B�b �K���/�2 �7�Q�` �i�?�2
���+�+�m�K�m�H���i�2�/ �T�H���b�i�B�+ �b�i�`���B�M �K���T�X �P�M�2 �B�K�T�Q�`�i���M�i �7�2���i�m�`�2 �7�`�Q�K �i�?�2 ���+�+�m�K�m�H���i�2�/
�T�H���b�i�B�+ �b�i�`���B�M �K���T �B�b �i�?�2 �2�t�i�`�2�K�2 �?�2�i�2�`�Q�;�2�M�2�B�i�v �r�B�i�? �H�Q�+���i�B�Q�M�b �2�t�T�2�`�B�2�M�+�B�M�; �p�2�`�v
�H�B�i�i�H�2 �T�H���b�i�B�+ �b�i�`���B�M ���+�+�m�K�m�H���i�B�Q�M�- ���M�/ �`�2�;�B�Q�M�b �Q�7 ���+�+�m�K�m�H���i�2�/ �T�H���b�i�B�+ ���+�i�B�p�B�i�v ���b
�?�B�;�? ���b �8�8%�X �G�Q�Q�F�B�M�; ���i �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b �T�H�Q�i�- �B�i �+���M �#�2 �b�2�2�M �i�?���i �i�?�2�`�2 �B�b
�K�m�+�? �H�2�b�b �?�2�i�2�`�Q�;�2�M�2�B�i�v�- ���i �H�2���b�i �r�?�2�M �+�Q�K�T���`�2�/ �i�Q �i�?�2 �b�i�`���B�M �T�H�Q�i�b�X �h�?�2 �p�Q�M
�J�B�b�2�b �b�i�`�2�b�b �b�+���H�2 �#�2�;�B�M�b ���i �3�y�y �J�S�� ���M�/ �2�p�2�M ���i �i�?�B�b �b�+���H�2�- �M�Q�i �K���M�v �`�2�;�B�Q�M�b �+���M
�#�2 �b�2�2�M �i�Q �?���p�2 �b�m�+�? �H�Q�r �b�i�`�2�b�b�2�b�X �L�Q�M�2�i�?�2�H�2�b�b�- �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b �b�2�2�K�b �i�Q �Q�#�2�v
�K�Q�`�T�?�Q�H�Q�;�B�+���H �+�Q�M�b�i�`���B�M�i�b �b�m�+�? ���b �;�`���B�M�b ���M�/ �;�`���B�M �#�Q�m�M�/���`�B�2�b�- �B�M �+�Q�M�i�`���b�i �i�Q �Q�i�?�2�`
�[�m���M�i�B�i�B�2�b�X �h�?�2 �b���K�2 �?�Q�H�/�b �7�Q�` �i�?�2 �b�i�`�2�b�b �i�`�B���t�B���H�B�i�v �T�H�Q�i�X �h�?�2 �K���T �Q�7 �i�?�2 �M�m�K�#�2�`



�*�>���S�h�1�_ �k�X �_���h�*�>�1�h�A�L�: ���L�. �J�1���L �a�h�_�1�a�a �_�1�G���s���h�A�P�L�9�N

�Q�7 ���+�i�B�p�2 �b�H�B�T �b�v�b�i�2�K�b �B�b ���H�b�Q �;�B�p�2�M �B�M �6�B�;�X �k�X�R�j�X �h�?�B�b �p���`�B���#�H�2 �`���M�;�2�b �B�M �T�`�B�M�+�B�T�H�2
�7�`�Q�K �R �i�Q �R�k�X �>�Q�r�2�p�2�`�- �B�i �+���M �#�2 �b�2�2�M �i�?���i �i�?�2 �2�b�i�B�K���i�2�/ �M�m�K�#�2�` �Q�7 ���+�i�B�p���i�2�/
�b�H�B�T �b�v�b�i�2�K�b �/�Q�2�b �M�Q�i �`�2���+�? �b�m�+�? �H���`�;�2 �p���H�m�2�b �#�m�i �K�Q�b�i�H�v �`�2�K���B�M�b �#�2�i�r�2�2�M �R ���M�/
�j�X �h�?�2 �T�H�Q�i �b�?�Q�r�b �i�?���i �� �p���H�m�2 �Q�7 �R �B�b �Q�#�b�2�`�p�2�/ �K�Q�b�i�H�v ���i �i�?�2 �+�Q�`�2 �Q�7 �i�?�2 �;�`���B�M�b
�r�?�2�`�2 �� �b�B�M�;�H�2 �b�H�B�T �b�v�b�i�2�K �B�b ���+�i�B�p�2�X �P�M �i�?�2 �Q�i�?�2�` �?���M�/�- �/���`�F�2�` �`�2�;�B�Q�M�b �Q�7 �i�?�2 ���+�i�B�p�2
�b�H�B�T �b�v�b�i�2�K �T�H�Q�i �2�t�B�b�i ���i �i�?�2 �;�`���B�M �#�Q�m�M�/���`�B�2�b �r�?�2�`�2 �/�B�z�2�`�2�M�i �;�`���B�M�b �B�M�i�2�`���+�i ���M�/
�K�m�H�i�B�b�H�B�T �B�b �H�B�F�2�H�v�X �G���b�i�H�v�- �i�r�Q �T�H�Q�i�b �7�Q�` �i�?�2 �a�+�?�K�B�/ �7���+�i�Q�`�b ���`�2 �T�`�Q�p�B�/�2�/ �B�M �6�B�;�X
�k�X�R�j�, �i�?�2 �K���t�B�K�m�K ���t�B���H �a�+�?�K�B�/ �7���+�i�Q�`mmax ���M�/ �i�?�2 �i�Q�i���H ���t�B���H �a�+�?�K�B�/ �7���+�i�Q�`
mtotal �X �� �?�B�;�? �p���H�m�2 �Q�7mmax �B�M�/�B�+���i�2�b �i�?���i �i�?�2 �;�`���B�M�b ���`�2 �`���i�?�2�` �b�Q�7�i�- �K�2���M�B�M�;
�i�?���i �i�?�2�v �2�t�T�2�`�B�2�M�+�2 �H�Q�r �b�i�`�2�b�b �p���H�m�2�b�X �L�Q �+�H�2���` �+�Q�`�`�2�H���i�B�Q�M �+���M �#�2 �b�2�2�M �#�2�i�r�2�2�M
�i�?�2mmax �K���T ���M�/ �i�?�2 �T�`�2�p�B�Q�m�b �b�i�`�2�b�b ���M�/ �b�i�`���B�M �K���T�b�X �A�M �+�Q�M�i�`���b�i�- �B�M�i�2�`�2�b�i�B�M�;
�Q�#�b�2�`�p���i�B�Q�M�b �+���M �#�2 �K���/�2 �7�`�Q�K �i�?�2mtotal �K���T�X �h�?�2 �p���`�B���#�H�2mtotal �B�b �i�?�2 �b�m�K �Q�7 ���H�H
�a�+�?�K�B�/ �7���+�i�Q�`�b �7�Q�` �m�M�B�t�B���H �i�2�M�b�B�H�2 �/�B�`�2�+�i�B�Q�M�X �h�?�B�b �[�m���M�i�B�i�v�- �B�b ���M�Q�i�?�2�` �B�M�/�B�+���i�Q�` �Q�7
�K�m�H�i�B�b�H�B�T ���+�i�B�p�B�i�v�X �� �+�H�2���` �+�Q�`�`�2�H���i�B�Q�M �+���M �#�2 �b�2�2�M �#�2�i�r�2�2�M �i�?�2mtotal �K���T ���M�/ �i�?�2
�}�2�H�/ �Q�7 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b�X �q�?�2�`�2�p�2�` �i�?�2�`�2 �B�b �� �?�B�;�? �p���H�m�2 �Q�7 �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b�-
mtotal �B�b �H�Q�r ���M�/ �p�B�+�2 �p�2�`�b���X

�P�#�b�2�`�p���i�B�Q�M �Q�7 �H�Q�+���H �`���i�+�?�2�i�B�M�; �T�?�2�M�Q�K�2�M��

�l�T �i�B�H�H �M�Q�r �i�?�2 �b�2�`�B�2�b �+�Q�K�T���`�B�b�Q�M �i�2�b�i �i�Q �/�2�i�2�+�i �`���i�+�?�2�i�B�M�; �Q�` �b�?���F�2�/�Q�r�M �?���b �#�2�2�M
���T�T�H�B�2�/ �i�Q �i�?�2 �K���+�`�Q�b�+�Q�T�B�+ ���p�2�`���;�2�/ �`�2�b�m�H�i�b�X �A�M �i�?�B�b �b�2�+�i�B�Q�M �i�?�2 �i�2�b�i �B�b ���T�T�H�B�2�/
�i�Q �2���+�? �2�H�2�K�2�M�i �Q�7 �i�?�2 �}�M�B�i�2 �2�H�2�K�2�M�i �K�2�b�? �B�M �Q�`�/�2�` �i�Q �/�2�i�2�+�i �H�Q�+���H �`���i�+�?�2�i�B�M�;
�T�?�2�M�Q�K�2�M�Q�M�X �h�?�2 �2�H�2�K�2�M�i�b �r�?�B�+�? �`���i�+�?�2�i ���`�2 �i�?�2�M �/�B�b�T�H���v�2�/ �B�M �`�2�/ �r�?�B�H�2 �i�?�Q�b�2
�r�?�B�+�? �2�t�?�B�#�B�i �b�?���F�2�/�Q�r�M ���`�2 �b�?�Q�r�M �B�M �#�H�m�2�X �6�Q�` �i�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �i�?�B�b �i�2�b�i�- �i�?�`�2�2
�b�B�K�m�H���i�B�Q�M�b ���`�2 �b�2�H�2�+�i�2�/ �7�Q�` �7�`�Q�K �i�?�2 ���b�v�K�K�2�i�`�B�+ �b�i�`�2�b�b �+�Q�M�i�`�Q�H�H�2�/ �#���i�+�? �U�o�1 �R�-
�T���`���K�2�i�2�` �b�2�i �G�E�V ���7�i�2�` �`�m�M�M�B�M�; �R�y�y �+�v�+�H�2�b�X ���H�H �i�?�`�2�2 �?���p�2 �i�?�2 �b���K�2 �H�Q���/�B�M�; �`���i�B�Q
�Q�7R� �4 �@�y�X�d �r�?�B�H�2 �i�?�2 �K���t�B�K�m�K ���T�T�H�B�2�/ �b�i�`�2�b�b �p���`�B�2�b ���b �7�Q�H�H�Q�r�b�,

�R�X� 11 = 849 �J�S���- �K���+�`�Q�b�+�Q�T�B�+ �b�?���F�2�/�Q�r�M�- �R�X�N% �Q�7 �`���i�+�?�2�i�B�M�; �p�Q�H�m�K�2

�k�X� 11 = 983 �J�S���- �K���+�`�Q�b�+�Q�T�B�+ �b�?���F�2�/�Q�r�M�- �k�N�X�y% �Q�7 �`���i�+�?�2�i�B�M�; �p�Q�H�m�K�2

�j�X� 11 = 1021 �J�S���- �K���+�`�Q�b�+�Q�T�B�+ �`���i�+�?�2�i�B�M�;�- �8�j�X�3% �Q�7 �`���i�+�?�2�i�B�M�; �p�Q�H�m�K�2

�l�b�B�M�; �i�?�2 �b�2�`�B�2�b �+�Q�K�T���`�B�b�Q�M �i�2�b�i �7�Q�` �`���i�+�?�2�i�B�M�; ���M�/ �b�?���F�2�/�Q�r�M�- �i�?�2 �}�`�b�i �i�r�Q �+���b�2�b
�/�B�b�T�H���v �K���+�`�Q�b�+�Q�T�B�+ �b�?���F�2�/�Q�r�M �r�?�B�H�2 �i�?�2 �i�?�B�`�/ �2�t�?�B�#�B�i�b �K���+�`�Q�b�+�Q�T�B�+ �`���i�+�?�2�i�B�M�;�X
�6�B�;�m�`�2 �k�X�R�9 �2�H���#�Q�`���i�2�b �i�?�B�b �7�m�`�i�?�2�` �r�?�2�`�2 �i�?�2 �i�?�`�2�2 ���7�Q�`�2�K�2�M�i�B�Q�M�2�/ �+���b�2�b ���`�2 �b�?�Q�r�M�X
�h�?�2 �}�`�b�i �H�B�M�2 �b�?�Q�r�b �i�?�2 �r�?�Q�H�2 �o�1�X �A�M �i�?�2 �b�2�+�Q�M�/ �H�B�M�2 �Q�7 �i�?�2 �}�;�m�`�2�- �Q�M�H�v �i�?�2 �}�M�B�i�2
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�6�B�;�m�`�2 �k�X�R�j�, �U�#�V �6�Q�` �o�1 �k�- �+�Q�M�i�Q�m�` �T�H�Q�i�b �Q�7 �� �b�B�K�m�H���i�B�Q�M �r�B�i�?� 11 = 1021 �J�S���-
���M�/ ���b�v�K�K�2�i�`�B�+ �H�Q���/ �r�B�i�?R� = � 0:7 ���7�i�2�` �`�m�M�M�B�M�; �Q�M�2 �?�m�M�/�`�2�/ �+�v�+�H�2�b�- �2�t�i�`���+�i�2�/
���i �i�?�2 �K���t�B�K�m�K �b�i�`�2�b�b �Q�7 �i�?�2 �Q�M�2 �?�m�M�/�`�2�/�i�? �+�v�+�H�2�X �h�?�2 �+�Q�M�i�Q�m�` �T�H�Q�i�b �b�?�Q�r �i�?�2
�p�Q�M �J�B�b�2�b �b�i�`���B�M�- ���+�+�m�K�m�H���i�2�/ �T�H���b�i�B�+ �b�i�`���B�M�- �p�Q�M �J�B�b�2�b �b�i�`�2�b�b�- �b�i�`�2�b�b �i�`�B���t���B�H�B�i�v�-
�K���t�B�K�m�K �b�H�B�T �/�B�p�B�/�2�/ �#�v �i�Q�i���H �b�H�B�T�- ���M�/ �i�?�2 ���t�B���H �?�B�;�?�2�b�i �a�+�?�K�B�/ �7���+�i�Q�`�- ���M�/ �i�?�2
�i�Q�i���H �a�+�?�K�B�/ �7���+�i�Q�`�X
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�2�H�2�K�2�M�i�b �Q�7 �i�?�2 �p�Q�H�m�K�2 �r�?�B�+�? �m�M�/�2�`�;�Q �`���i�+�?�2�i�B�M�; �+���M �#�2 �b�2�2�M �7�Q�` ���H�H �i�?�`�2�2 �H�Q���/�b�X
�h�?�2 �i�?�B�`�/ �H�B�M�2 �b�?�Q�r�b �� �k�. �b�H�B�+�2 �r�B�i�? �i�?�2 �`���i�+�?�2�i�B�M�; ���M�/ �b�?���F�2�/�Q�r�M �`�2�;�B�Q�M�b�X �A�i
�b�2�2�K�b �i�?���i �i�?�2 �`�2�;�B�Q�M�b �i�?���i �`���i�+�?�2�i �/�Q �M�Q�i �+�Q�M�7�Q�`�K �i�Q �;�`���B�M �K�Q�`�T�?�Q�H�Q�;�v �Q�` ���M�v
�T���`�i�B�+�m�H���` �H�Q�+���i�B�Q�M�b ���M�/ ���`�2 �`���i�?�2�` �`���M�/�Q�K �B�M �M���i�m�`�2�X

�A�i �+���M �#�2 �b�2�2�M �i�?���i �i�?�2 �`���i�+�?�2�i�B�M�; �x�Q�M�2�b �Q�7 �i�?�2 �T�Q�H�v�+�`�v�b�i���H �i�2�M�/ �i�Q �T�2�`�+�Q�H���i�2 �i�Q
�7�Q�`�K �� �+�Q�M�M�2�+�i�2�/ �`���i�+�?�2�i�B�M�; �/�Q�K���B�M �r�?�2�M �B�M�+�`�2���b�B�M�; �i�?�2 ���T�T�H�B�2�/ �b�i�`�2�b�b ���M�/ �#�2�@
�7�Q�`�2 �K���+�`�Q�b�+�Q�T�B�+ �`���i�+�?�2�i�B�M�; �B�b �Q�#�b�2�`�p�2�/�X �h�?�2 �p�Q�H�m�K�2 �7�`���+�i�B�Q�M �Q�7 �i�?�2 �T�2�`�+�Q�H���i�B�M�;
�`���i�+�?�2�i�B�M�; �x�Q�M�2 �?���b �#�2�2�M �/�2�i�2�`�K�B�M�2�/ �7�Q�H�H�Q�r�B�M�; �i�?�2 �K�2�i�?�Q�/ �T�`�Q�T�Q�b�2�/ �B�M �E���M�B�i �2�i ���H�X
�U�k�y�y�e�V ���M�/ �r���b �7�Q�m�M�/ �i�Q �`�2���+�? �7�m�H�H �T�2�`�+�Q�H���i�B�Q�M �7�Q�` �i�?�2 �i�r�Q �?�B�;�?�2�` �H�Q���/�b �B�H�H�m�b�i�`���i�2�/
�B�M �6�B�;�X �k�X�R�9�X �A�M �+�Q�M�i�`���b�i�- �B�M �i�?�2 �H�2�7�i �+�Q�H�m�K�M �Q�7 �6�B�;�X �k�X�R�9 �7�Q�` �H�Q�r�2�` �H�Q���/ �p���H�m�2�b�-
�B�b�Q�H���i�2�/ �B�b�H���M�/�b �Q�7 �`���i�+�?�2�i�B�M�; ���`�2 �Q�#�b�2�`�p�2�/�X �L�Q �/�B�`�2�+�i �H�B�M�F �+�Q�m�H�/ �#�2 �/�2�`�B�p�2�/ �#�2�i�r�2�2�M
�i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �T�2�`�+�Q�H���i�B�Q�M �i�?�`�2�b�?�Q�H�/ ���M�/ �i�?�2 �Q�+�+�m�`�`�2�M�+�2 �Q�7 �T�H���b�i�B�+ �b�?���F�2�/�Q�r�M
�Q�` �`���i�+�?�2�i�B�M�;�X
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�6�B�;�m�`�2 �k�X�R�8 �T�`�2�b�2�M�i�b �:���m�b�b �T�Q�B�M�i �/�B�b�i�`�B�#�m�i�B�Q�M �T�H�Q�i�b �7�Q�`� 11 = 1021 �J�S���- ���M�/
R� �4 �@�y�X�d�X �"�Q�i�? �o�1�b ���`�2 �+�Q�M�b�B�/�2�`�2�/�, �h�?�2 �b�Q�H�B�/ �H�B�M�2 �`�2�T�`�2�b�2�M�i�b �o�1 �R�- �r�?�B�H�2 �i�?�2
�/�Q�i�i�2�/ �H�B�M�2 �`�2�T�`�2�b�2�M�i�b �o�1 �k�X �h�Q �b�?�Q�r �i�?�2 �2�p�Q�H�m�i�B�Q�M �Q�7 �2���+�? �p���`�B���#�H�2 �r�B�i�? �`�2�b�T�2�+�i
�i�Q �+�v�+�H�2 �M�m�K�#�2�`�- �i�?�2 �b�i���i�B�b�i�B�+�b ���`�2 �+�Q�H�H�2�+�i�2�/ ���i �i�?�2 �i�2�M�b�B�Q�M �T�2���F �Q�7 �+�v�+�H�2�b �R�- �R�y ���M�/
�R�y�y�X �A�M �}�;�m�`�2 �k�X�R�8�U���V�- �i�?�2 �?�B�b�i�Q�;�`���K �T�H�Q�i �Q�7 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b �b�?�Q�r�b �� �K�m�H�i�B�@�K�Q�/���H
�/�B�b�i�`�B�#�m�i�B�Q�M �r�?�2�`�2 �i�?�2 �T�2���F�b �+���M �#�2 �b�2�2�M �i�Q �T�`�Q�;�`�2�b�b�B�p�2�H�v �b�T�H�B�i ���b �i�?�2 �M�m�K�#�2�` �Q�7
�b�B�K�m�H���i�2�/ �+�v�+�H�2�b �B�M�+�`�2���b�2�b�X �h�?�B�b �T�Q�B�M�i �r�B�H�H �#�2 ���M���H�v�x�2�/ �B�M �i�?�2 �M�2�t�i �T���`���;�`���T�? ���M�/
�B�M �i�?�2 �M�2�t�i �i�r�Q �}�;�m�`�2�b�X �q�B�i�? �`�2�;���`�/�b �i�Q �i�?�2 ���+�+�m�K�m�H���i�2�/ �T�H���b�i�B�+ �b�i�`���B�M ���+�+�Q�`�/�B�M�;
�i�Q �6�B�;�X �k�X�R�8�U�+�V�- �B�i �+���M �#�2 �b�2�2�M �i�?���i �7�Q�` �i�?�2 �}�`�b�i �+�v�+�H�2�- �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �}�`�b�i
�m�M�B�K�Q�/���H �#�m�i ���b �i�?�2 �+�v�+�H�2 �M�m�K�#�2�` �B�M�+�`�2���b�2�b�- �� �?�m�K�T �B�b �T�`�Q�/�m�+�2�/ �B�M �i�?�2 �H�2�7�i �T���`�i
�Q�7 �i�?�2 �+�m�`�p�2�b�X �h�?�B�b �r�B�H�H �#�2 �+�?���`���+�i�2�`�B�x�2�/ �H���i�2�` �B�M �i�?�B�b ���`�i�B�+�H�2�X �G�Q�Q�F�B�M�; ���i �i�?�2 �p�Q�M
�J�B�b�2�b �b�i�`���B�M �/�B�b�i�`�B�#�m�i�B�Q�M�- �B�i �+���M �#�2 �b�2�2�M �i�?���i�- �r�B�i�? ���M �B�M�+�`�2���b�2 �B�M �i�?�2 �M�m�K�#�2�`
�Q�7 �+�v�+�H�2�b�- �i�?�2 �+�m�`�p�2�b �i�`���M�b�H���i�2 ���H�Q�M�; �i�?�2 �b�i�`���B�M ���t�B�b�- ���b �� �`�2�b�m�H�i �Q�7 �i�?�2 �`���i�+�?�2�i�B�M�;
�T�?�2�M�Q�K�2�M�Q�M�X �h�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �Q�7 �p�Q�M �J�B�b�2�b �b�i�`���B�M �B�b �7�Q�m�M�/ �i�Q �B�M�+�`�2���b�2 �r�B�i�?
�i�?�2 �+�v�+�H�2 �M�m�K�#�2�`�X �_�2�;���`�/�B�M�; �i�?�2 �b�i�`�2�b�b �i�`�B���t�B���H�B�i�v�- �i�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �b�B�K�B�H���`�H�v
�B�M�+�`�2���b�2�b �r�B�i�? �i�?�2 �+�v�+�H�2 �M�m�K�#�2�`�X �G���b�i�H�v�- �i�?�2 �M�m�K�#�2�` �Q�7 ���+�i�B�p�2 �b�H�B�T �b�v�b�i�2�K�b �+���M �#�2
�b�2�2�M �i�Q �#�2 �H�2�b�b �i�?���M �b�B�t ���M�/ �r�B�i�? �i�?�2 �T�`�Q�;�`�2�b�b�B�Q�M �Q�7 �+�v�+�H�2�b�- �b�B�M�;�H�2 �b�H�B�T �b�i���`�i�b �i�Q
�/�Q�K�B�M���i�2�X �h�?�2 �`�2�T�`�2�b�2�M�i���i�B�p�B�i�v �Q�7 �i�?�2 �`�2�b�m�H�i�b �B�b �+�Q�M�}�`�K�2�/ �#�v �i�?�2 �7���+�i �i�?���i ���H�H �i�?�2
�/�Q�i�i�2�/ ���M�/ �b�Q�H�B�/ �H�B�M�2�b �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �o�1 �R ���M�/ �k ���`�2 �+�H�Q�b�2 �i�Q �2���+�? �Q�i�?�2�`�X ���M
�2�t�+�2�T�i�B�Q�M �B�b �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`���B�M �/�B�b�i�`�B�#�m�i�B�Q�M �T�H�Q�i�b �7�Q�` �r�?�B�+�? �b�H�B�;�?�i �/�2�p�B���i�B�Q�M�b ���`�2
�Q�#�b�2�`�p�2�/�- �r�?�B�+�? �b�?�Q�r�b �� �b�H�B�;�?�i�H�v �/�B�z�2�`�2�M�i �`���i�+�?�2�i�B�M�; �B�M�i�2�M�b�B�i�v �Q�7 �2���+�? �p�Q�H�m�K�2�X �h�?�2
�B�M�i�2�M�b�B�i�v �Q�7 �`���i�+�?�2�i�B�M�; �b�m�`�2�H�v �B�b �� �p�2�`�v �b�2�M�b�B�i�B�p�2 �`�2�b�m�H�i �Q�7 �T�Q�H�v�+�`�v�b�i���H�H�B�M�2 �K���i�2�`�B���H
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�6�B�;�m�`�2 �k�X�R�9�, �h�?�`�2�2 �/�B�z�2�`�2�M�i ���b�v�K�K�2�i�`�B�+ �b�i�`�2�b�b �+�Q�M�i�`�Q�H�H�2�/ �b�B�K�m�H���i�B�Q�M�b �r�B�i�?� 11 =
849 �J�S���-� 11 = 983 �J�S���- ���M�/� 11 = 1021 �J�S���- ���M�/R� �4 �@�y�X�d �7�Q�` ���H�H �+���b�2�b �U�o�1
�R�- �T���`���K�2�i�2�` �b�2�i �G�E�V�X �J���+�`�Q�b�+�Q�T�B�+���H�H�v�- �i�?�2 �}�`�b�i ���M�/ �b�2�+�Q�M�/ �b�?���F�2�/�Q�r�M �r�?�B�H�2 �i�?�2
�i�?�B�`�/ �`���i�+�?�2�i�b�X �G�Q�+���H �`�2�;�B�Q�M�b �7�Q�` �`���i�+�?�2�i�B�M�; ���M�/ �b�?���F�2�/�Q�r�M �U�T�2�` �}�M�B�i�2 �2�H�2�K�2�M�i�V ���`�2
�`�2�b�T�2�+�i�B�p�2�H�v �b�?�Q�r�M �B�M �`�2�/ ���M�/ �#�H�m�2 �7�Q�` �2���+�? �+���b�2�X
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�p�Q�H�m�K�2 �2�H�2�K�2�M�i�b�X

600 800 1000 1200 1400 1600 1800
0.0

0.2

0.4

0.6

0.8

1.0

100 101
0.0

0.5

1.0

1.5

2.0

2.5

10 4 10 3 10 2 10 1 100 101
0.0

0.5

1.0

1.5

2.0

2.5

3.0

10 2 10 1 100
0.0

0.5

1.0

1.5

2.0

2.5

3.0

10 2 10 1 100 101 102 103
0.0

0.5

1.0

1.5

2.0

2.5

3.0

100 2× 100 3× 100 4× 100 6× 100
0.0

0..5

1.0

1.5

2.0

2.5

3.0

�6�B�;�m�`�2 �k�X�R�8�, �.�B�b�i�`�B�#�m�i�B�Q�M �+�m�`�p�2�b �Q�7 �:���m�b�b �T�Q�B�M�i �p���`�B���#�H�2�b �7�Q�` ���M ���b�v�K�K�2�i�`�B�+ �b�i�`�2�b�b
�+�Q�M�i�`�Q�H�H�2�/ �i�2�b�i �m�b�B�M�; �T���`���K�2�i�2�` �b�2�i �R�-R� �4 �@�y�X�d ���M�/� 11 = 1021 �J�S���X �h�?�2
�p���`�B���#�H�2�b �b�?�Q�r�M ���`�2 �U���V �p�Q�M �J�B�b�2�b �b�i�`�2�b�b �U�#�V �p�Q�M �J�B�b�2�b �b�i�`���B�M�- �U�+�V ���+�+�m�K�m�H���i�2�/
�b�H�B�T�- �U�/�V ���+�+�m�K�m�H���i�2�/ �T�H���b�i�B�+ �b�i�`���B�M�- ���M�/ �U�2�V �b�i�`�2�b�b �i�`�B���t�B���H�B�i�v�X
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�1�p�B�/�2�M�+�2 �Q�7 �#�B�K�Q�/���H �b�i�`�2�b�b �/�B�b�i�`�B�#�m�i�B�Q�M

���b �b�2�2�M �B�M �}�;�m�`�2 �k�X�R�8�- �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M �+�m�`�p�2�b �2�t�?�B�#�B�i
�� �K�m�H�i�B�K�Q�/���H �/�B�b�i�`�B�#�m�i�B�Q�M�X �h�?�B�b �7���+�i �?���b ���H�`�2���/�v �#�2�2�M �Q�#�b�2�`�p�2�/ �#�v �b�2�p�2�`���H ���m�i�?�Q�`�b
�m�b�B�M�; �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v �b�B�K�m�H���i�B�Q�M�b �U�P�b�B�T�Q�p �2�i ���H�X�- �k�y�y�3�c �a�+�?�r���`�i�x �2�i ���H�X�- �k�y�R�j�c �G�2�2
�2�i ���H�X�- �k�y�R�R�c �*�?�Q�B �2�i ���H�X�- �k�y�R�k�V�X �q�?���i �B�b �K�B�b�b�B�M�; �B�b �� �/�2�i���B�H�2�/ ���M���H�v�b�B�b �b�?�Q�r�B�M�; �i�?�2
�Q�`�B�;�B�M �Q�7 �i�?�B�b �T�?�2�M�Q�K�2�M�Q�M�X �6�B�;�m�`�2 �k�X�R�e �b�?�Q�r�b �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b �/�B�b�i�`�B�#�m�i�B�Q�M
�+�m�`�p�2 �i���F�2�M ���i �i�?�2 �i�2�M�b�B�H�2 �T�2���F �Q�7 �i�?�2 �R�y�y�i�? �+�v�+�H�2 �7�Q�`� 11 �4 �R�y�k�R �J�S�� ���M�/R�

�4 �@�y�X�d�X �h�r�Q �/�B�b�i�B�M�+�i �T�2���F�b �+���M �#�2 �b�2�2�M �B�M �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M ���`�#�B�i�`���`�B�H�v �b�2�T���`���i�2�/
�#�v �� �/���b�?�2�/ �H�B�M�2�X �h�?�B�b �b�2�T���`���i�B�Q�M �K���F�2�b �B�i �T�Q�b�b�B�#�H�2 �i�Q �b�T�H�B�i �i�?�2 �T�Q�H�v�+�`�v�b�i���H�H�B�M�2
�p�Q�H�m�K�2 �B�M�i�Q �i�r�Q �T���`�i�b�- �i�?�2 �}�`�b�i �U�`�2�b�T�X �b�2�+�Q�M�/�V �Q�M�2 �+�Q�M�i���B�M�B�M�; �i�?�2 �:���m�b�b �T�Q�B�M�i
�/�B�b�T�H���v�B�M�; �� �p�Q�M �J�B�b�2�b �2�[�m�B�p���H�2�M�i �b�i�`�2�b�b �H�Q�r�2�` �U�`�2�b�T�X �H���`�;�2�`�V �i�?���M �i�?�B�b �b�2�T���`���i�B�Q�M
�p���H�m�2�X �h�?�2 �p�Q�H�m�K�2 �7�`���+�i�B�Q�M�b �B�M �2���+�? �T�2���F ���`�2 �i�?�2�M �b�?�Q�r�M �B�M �i�?�2 �j�. ���M�/ �k�. �p�B�2�r�b
�Q�7 �6�B�;�X �k�X�R�e�- �r�B�i�? �� �;�`���v �U�`�2�b�T�X �#�H���+�F�V �+�Q�H�Q�` �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �}�`�b�i �U�`�2�b�T�X
�b�2�+�Q�M�/�V �T�2���F�X �A�i �+���M �#�2 �M�Q�i�2�/ �i�?���i �i�?�2 �#�H���+�F ���M�/ �;�`�2�v �`�2�;�B�Q�M�b �+�Q�M�i���B�M �K�Q�b�i�H�v
�7�m�H�H �;�`���B�M�b�- �B�X�2�X �2���+�? �;�`���B�M �B�b �2�B�i�?�2�` �+�Q�K�T�H�2�i�2�H�v �#�H���+�F �Q�` �;�`�2�v�X �P�7 �+�Q�m�`�b�2 �i�?�2�`�2
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�i�B�Q�M�b�- ���M�/ �B�b �H�2�b�b �T�`�Q�M�2 �i�Q �#�2 �?�B�;�? �r�B�i�?�B�M �i�?�2 �;�`���B�M�b�X �A�i �B�b �?�v�T�Q�i�?�2�b�B�x�2�/ �i�?���i
�i�?�B�b �B�M�i�2�`�;�`���M�m�H���` �B�M�i�2�`���+�i�B�Q�M �T�`�2�p�2�M�i�b �i�?�2 �K�2���M �b�i�`�2�b�b �7�`�Q�K �`�2�H���t�B�M�; �i�Q �x�2�`�Q �B�M ��
�T�Q�H�v�+�`�v�b�i���H�X

�L�2�t�i�- �B�M �i���#�H�2 �k�X�j �� �[�m���M�i�B�i���i�B�p�2 ���M���H�v�b�B�b �Q�7 �i�?�2 �B�M�i�2�`�/�2�T�2�M�/�2�M�+�2 �Q�7 �b�Q�K�2 �+�Q�M�b�i�B�i�m�@
�i�B�p�2 �p���`�B���#�H�2�b �B�b �/�Q�M�2 �m�b�B�M�; �i�?�2 �S�2���`�b�Q�M �+�Q�`�`�2�H���i�B�Q�M �+�Q�2�{�+�B�2�M�i �U� �R�V �U�_�Q�/�;�2�`�b ���M�/
�L�B�+�2�r���M�/�2�`�- �R�N�3�3�V�X �h�?�B�b �i���#�H�2 �B�b �b�v�K�K�2�i�`�B�+ ���M�/ �Q�M�H�v �i�?�2 �m�T�T�2�` �?���H�7 �B�b �T�`�2�b�2�M�i�2�/
�r�?�B�H�2 �H���#�2�H�B�M�; �i�?�2 �H�Q�r�2�` �?���H�7 ���b �ô�b�v�K�ô�X �h�?�2 �p���H�m�2�b �Q�7 �i�?�B�b �+�Q�2�{�+�B�2�M�i �`���M�;�2 �7�`�Q�K
�@�R �U�M�2�;���i�B�p�2�H�v �+�Q�`�`�2�H���i�2�/�V �i�Q �Y�R �U�T�Q�b�B�i�B�p�2�H�v �+�Q�`�`�2�H���i�2�/�V�- �r�?�2�`�2 ���i�i�2�M�i�B�Q�M �b�?�Q�m�H�/ �#�2
�T���B�/ �i�Q �i�?�2 �K���;�M�B�i�m�/�2 �Q�7 �i�?�2 �+�Q�2�{�+�B�2�M�i�c �� �?�B�;�? �K���;�M�B�i�m�/�2 �b�B�;�M�B�}�2�b �+�Q�`�`�2�H���i�B�Q�M
�r�?�B�H�2 �H�Q�r �K�2���M�b �M�Q �H�B�M�2���` �+�Q�`�`�2�H���i�B�Q�M�X ���H�b�Q�- �}�;�m�`�2 �k�X�k�y �b�?�Q�r�b �b�B�t �b�2�H�2�+�i�2�/ �b�+���i�i�2�`
�T�H�Q�i�b �7�Q�` �i�?�2 �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M �i�?�2�b�2 �p���`�B���#�H�2�b�X �C�m�/�;�B�M�; �7�`�Q�K �i�?�2�b�2 �`�2�b�m�H�i�b�- �i�?�2
�K�2���M �b�i�`�2�b�b �B�b �b�i�`�Q�M�;�H�v �`�2�H���i�2�/ �i�Q �i�?�2 �b�i�`�2�b�b �i�`�B���t�B���H�B�i�v �U� �4 �y�X�d�j�V �r�?�B�+�? �B�b ���H�b�Q�- �i�Q
�b�Q�K�2 �2�t�i�2�M�i�- �p�B�b�B�#�H�2 �B�M �i�?�2 �+�Q�M�i�Q�m�` �T�H�Q�i�b �Q�7 �}�;�m�`�2 �k�X�R�N�X �A�i �+���M �#�2 ���`�;�m�2�/ �i�?���i �i�?�B�b
�B�M�i�2�`�/�2�T�2�M�/�2�M�+�2 �B�b �#�2�+���m�b�2 �#�Q�i�? �[�m���M�i�B�i�B�2�b ���`�2 �b�i�`�2�b�b �K�2���b�m�`�2�b�- �#�m�i �i�?�B�b ���`�;�m�K�2�M�i
�B�b �M�Q�i �p���H�B�/ �r�?�2�M� vM �B�b �+�Q�K�T���`�2�/ �i�Q� mean �r�?�B�+�? �;�B�p�2�b �� �p�2�`�v �r�2���F �B�M�i�2�`�/�2�@
�T�2�M�/�2�M�+�2 �U� �4 �@�y�X�y�3�V�X �q�?�2�M �+�Q�K�T���`�B�M�; �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b �r�B�i�? �i�?�2 �K���t�B�K�m�K
���t�B���H �a�+�?�K�B�/ ���M�/ �i�?�2 �i�Q�i���H ���t�B���H �a�+�?�K�B�/ �7���+�i�Q�`�- �� �b�i�`�Q�M�; �M�2�;���i�B�p�2 �`�2�H���i�B�Q�M�b�?�B�T �+���M
�#�2 �b�2�2�M �7�Q�` �#�Q�i�? �[�m���M�i�B�i�B�2�b �#�m�imtotal �B�b �/�Q�K�B�M���M�i �U� �4 �@�y�X�e�N�V �r�?�B�+�? �T�Q�b�i�m�H���i�2�b

�R� X;Y = cov(X;Y )
SX SY

�r�?�2�`�2 �+�Q�p �B�b �i�?�2 �+�Q�p���`�B���M�+�2 �#�2�i�r�2�2�M �i�r�Q �`���M�/�Q�K �p���`�B���#�H�2�b �s ���M�/ �u�-SX �B�b
�i�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �Q�7 �s�- ���M�/SY �B�b �i�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �Q�7 �u�X
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�i�?���i �b�H�B�T �/�Q�2�b �M�Q�i �D�m�b�i �/�2�T�2�M�/ �Q�M �i�?�2 �b�Q�7�i�2�b�i �b�H�B�T �b�v�b�i�2�K�- �`���i�?�2�` �B�i �/�2�T�2�M�/�b �Q�M
�i�?�2 �+�Q�K�#�B�M���i�B�Q�M �Q�7 �K�m�H�i�B�T�H�2 �b�H�B�T �b�v�b�i�2�K�b�X �h�?�2 �i�`�B���t�B���H �b�i�`�2�b�b �B�b �r�2���F�H�v �M�2�;���i�B�p�2�H�v
�+�Q�`�`�2�H���i�2�/ �i�Q �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b �U� �4 �@�y�X�j�R�V �r�?�B�+�? �i�Q �b�Q�K�2 �2�t�i�2�M�i �K���F�2�b �b�2�M�b�2
�#�2�+���m�b�2 �#�Q�i�? �[�m���M�i�B�i�B�2�b ���`�2 �b�i�`�2�b�b �K�2���b�m�`�2�b ���M�/ �i�?�2�v �K�m�b�i �?���p�2 �� �K�m�i�m���H �/�2�T�2�M�@
�/�2�M�+�2�X �h�?�2 �b�i�`�Q�M�;�2�b�i �`�2�H���i�B�Q�M�b�?�B�T �Q�7 ���H�H �p���`�B���#�H�2�b �B�b �Q�7 �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`���B�M �r�B�i�?
�i�?�2 ���+�+�m�K�m�H���i�2�/ �T�H���b�i�B�+ �b�i�`���B�M �U� �4 �y�X�d�y�V�- �r�?�B�+�? �B�b ���H�b�Q �Q�#�p�B�Q�m�b �7�`�Q�K �i�?�2 �+�Q�M�i�Q�m�`
�T�H�Q�i�b�X

� mean � vM � tri " vM "p
acc mmax mtotal

� mean �R�X�y�y �@�y�X�y�3 �y�X�d�j �@�y�X�R�9 �@�y�X�R�j �y�X�y�y �@�y�X�y�R
� vM �b�v�K �R�X�y�y �@�y�X�j�R �@�y�X�y�j �y�X�j�3 �@�y�X�9�R �@�y�X�e�N
� tri �b�v�K �b�v�K �R�X�y�y �@�y�X�y�d �@�y�X�R�k �y�X�R�R �y�X�R�3
" vM �b�v�K �b�v�K �b�v�K �R�X�y�y �y�X�d�y �y�X�j�k �y�X�9�y
"p

acc �b�v�K �b�v�K �b�v�K �b�v�K �R�X�y�y �y�X�R�e �@�y�X�y�3
mmax �b�v�K �b�v�K �b�v�K �b�v�K �b�v�K �R�X�y�y �y�X�e�k
mtotal �b�v�K �b�v�K �b�v�K �b�v�K �b�v�K �b�v�K �R�X�y�y

�h���#�H�2 �k�X�j�, �S�2���`�b�Q�M �+�Q�`�`�2�H���i�B�Q�M �+�Q�2�{�+�B�2�M�i �K���i�`�B�t �7�Q�` �� �b�B�K�m�H���i�B�Q�M �r�B�i�?�111 = 0:85%
���M�/RE = � 0:2 ���7�i�2�` �`�m�M�M�B�M�; �Q�M�2 �?�m�M�/�`�2�/ �+�v�+�H�2�b�- �2�t�i�`���+�i�2�/ ���i �i�?�2 �K���t�B�K�m�K �b�i�`���B�M
�Q�7 �i�?�2 �Q�M�2 �?�m�M�/�`�2�/�i�? �+�v�+�H�2�X

�A�i �B�b �r�2�H�H �/�Q�+�m�K�2�M�i�2�/ �B�M �H�B�i�2�`���i�m�`�2 �i�?���i �i�2�M�b�B�H�2 �K�2���M �b�i�`�2�b�b �/�2�+�`�2���b�2�b �7���i�B�;�m�2 �H�B�7�2
�#�v �B�M�+�`�2���b�B�M�; �+�`���+�F �Q�T�2�M�B�M�;�b�- �r�?�2�`�2���b �+�Q�K�T�`�2�b�b�B�p�2 �K�2���M �b�i�`�2�b�b �B�M�?�B�#�B�i�b �7���i�B�;�m�2
�+�`���+�F�b �#�2�+���m�b�2 �Q�7 �i�?�2 �+�Q�M�i�`���`�v �U�J�Q�`�`�Q�r �2�i ���H�X�- �R�N�d�9�c �E�r�Q�}�2 ���M�/ �*�?���M�/�H�2�`�- �k�y�y�R�c
�*�?�`�B�b�i �2�i ���H�X�- �R�N�N�d�c �s�B�� �2�i ���H�X�- �R�N�N�e�c �u�m���M �2�i ���H�X�- �k�y�R�e�V�X �h�?�B�b �B�b �M�Q�M�2�i�?�2�H�2�b�b ��
�?�v�T�Q�i�?�2�b�B�b ���M�/ �B�b �#�2�i�i�2�` �2�t�T�H�Q�`�2�/ �B�M �}�;�m�`�2 �k�X�R�N �r�?�B�+�? �b�?�Q�r�b �i�?�2 �B�M�i�2�`�/�2�T�2�M�/�2�M�+�2
�Q�7 �/�B�z�2�`�2�M�i �p���`�B���#�H�2�b �2�b�T�2�+�B���H�H�v �i�?�2 �K�2���M �b�i�`�2�b�b�- �m�b�B�M�; �b�+���i�i�2�` �T�H�Q�i�b�- �7�Q�` �i�?�2 �b���K�2
�b�B�K�m�H���i�B�Q�M�X �"�2�+���m�b�2 �i�?�2 �M�m�K�#�2�` �Q�7 �T�Q�B�M�i�b �B�b �?�m�;�2 �U�y�X�8 �K�B�H�H�B�Q�M�V�- �i�Q ���p�Q�B�/ �+�H�m�i�i�2�`
�Q�M�H�v �3�y�y�y �T�Q�B�M�i�b ���`�2 �b�?�Q�r�M �B�M �i�?�2 �b�+���i�i�2�` �T�H�Q�i�X �h�?�2 �T�H�Q�i �7�Q�` �K�2���M �b�i�`�2�b�b �p�b �b�i�`�2�b�b
�i�`�B���t�B���H�B�i�v �B�M �}�;�m�`�2 �k�X�k�y �U�+�V�- �b�?�Q�r�b �� �?�B�;�? �+�Q�`�`�2�H���i�B�Q�M �#�m�i �i�?�B�b �`�2�b�m�H�i �B�b �i�`�B�p�B���H
�#�2�+���m�b�2 �#�Q�i�? �[�m���M�i�B�i�B�2�b ���`�2 �b�i�`�2�b�b �K�2���b�m�`�2�b ���M�/ ���`�2 �#�Q�m�M�/ �i�Q �;�B�p�2 �b�m�+�? �� �`�2�b�m�H�i�X
�P�M �i�?�2 �Q�i�?�2�` �?���M�/�- �`���i�?�2�` �+�m�`�B�Q�m�b�H�v�- ���b �b�2�2�M �B�M �U���V �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`�2�b�b �/�Q�2�b �M�Q�i
�+�Q�`�`�2�H���i�2 �i�Q �i�?�2 �K�2���M �b�i�`�2�b�b�X ���M�Q�i�?�2�` �B�M�i�2�`�2�b�i�B�M�; �}�M�/�B�M�; �B�b �i�?���i ���b �b�2�2�M �B�M �U�#�V�-
�p�Q�M �J�B�b�2�b �b�i�`�2�b�b ���M�/ �p�Q�M �J�B�b�2�b �b�i�`���B�M �/�Q �M�Q�i �?���p�2 �� �/�B�`�2�+�i �+�Q�`�`�2�H���i�B�Q�M�- �T�Q�B�M�i�B�M�;
�i�Q �i�?�2 �M�Q�i�B�Q�M �i�?���i �?�B�;�?�H�v �b�i�`�2�b�b�2�/ �`�2�;�B�Q�M�b �M�2�2�/ �M�Q�i �M�2�+�2�b�b���`�B�H�v �?���p�2 �?�B�;�? �b�i�`���B�M�b�X
�a�B�K�B�H���` �}�M�/�B�M�;�b �?���p�2 �#�2�2�M �`�2�T�Q�`�i�2�/ �7�Q�` �i�?�2 �b�+���i�i�2�` �T�H�Q�i �#�2�i�r�2�2�M �b�i�`�2�b�b ���M�/ �b�i�`���B�M
�B�M�b�B�/�2 �i�?�2 �T�Q�H�v�+�`�v�b�i���H �m�b�B�M�; �}�M�B�i�2 �2�H�2�K�2�M�i �+�`�v�b�i���H �T�H���b�i�B�+�B�i�v �#�v �6�H�B�T�Q�M �2�i ���H�X �U�k�y�R�N�V
�b�B�;�M�B�7�v�B�M�; �i�?���i �i�?�2 �b�+���i�i�2�` �T�H�Q�i�- ���H�i�?�Q�m�;�? �b�2�2�K�B�M�; �m�M�+�Q�`�`�2�H���i�2�/ �i�Q �i�?�2 �M���F�2�/ �2�v�2�-
�?���b �B�M �7���+�i �b�Q�K�2 �m�M�/�2�`�H�v�B�M�; �T�?�v�b�B�+���H �`�2���b�Q�M �#�2�?�B�M�/ �B�i�- ���M�/ �B�i �K�B�;�?�i �#�2 �B�M�i�2�`�2�b�i�B�M�;
�i�Q �r�Q�`�F �Q�M �r�?�v �b�m�+�? �� �`�2�H���i�B�Q�M�b�?�B�T �2�t�B�b�i�b�X �h�?�2 �S�2���`�b�Q�M �+�Q�`�`�2�H���i�B�Q�M �+�Q�2�z�2�+�B�2�M�i
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�7���B�H�b �i�Q �b�2�2 �� �+�Q�M�M�2�+�i�B�Q�M �#�2�+���m�b�2 �B�i �Q�M�H�v �;�B�p�2�b �H�B�M�2���` �+�Q�`�`�2�H���i�B�Q�M�b ���K�Q�M�; �/�B�z�2�`�2�M�i
�p���`�B���#�H�2�b�X �L�2�t�i�- �i�?�2 �p�Q�M �J�B�b�2�b �b�i�`���B�M ���M�/ �i�?�2 ���+�+�m�K�m�H���i�2�/ �T�H���b�i�B�+ �b�i�`���B�M ���`�2 �?�B�;�?�H�v
�+�Q�`�`�2�H���i�2�/�c �i�?�B�b �Q�7 �+�Q�m�`�b�2 �b�B�;�M�B�}�2�b �i�?���i �i�?�2 �`�2�;�B�Q�M�b �r�?�B�+�? ���`�2 �?�B�;�?�H�v �b�i�`���B�M�2�/ �r�B�H�H
�T�`�Q�/�m�+�2 �i�?�2 �K�Q�b�i �T�H���b�i�B�+�B�i�v �#�m�i �B�i ���H�b�Q �T�Q�B�M�i�b �i�Q �i�?�2 �7���+�i �i�?���i �i�?�2 �B�M�b�i���M�i���M�2�Q�m�b
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