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�i�?�2 �/�v�M���K�B�+�b �Q�7 ���i�Q�K�b �+�Q�m�H�/ �B�M �T�`�B�M�+�B�T�H�2 �#�2 �/�2�i�2�`�K�B�M�2�/�X �h�?�2

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

�M�2�2�/�2�/ �i�Q �#�2 �F�M�Q�r�M�X�3

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

���i�Q�K�B�+ �i�?�2�Q�`�v �Q�7 �C�Q�?�M �.���H�i�Q�M �B�M �i�?�2 �2���`�H�v �R�N�i�? �+�2�M�i�m�`�v�X�3 �6�Q�` �i�?�2
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�}�`�b�i �i�B�K�2�- �T�`�Q�T�2�`�i�B�2�b�- �b�m�+�? ���b �i�?�2 �`�2�H���i�B�p�2 �r�2�B�;�?�i �+�Q�m�H�/ �#�2 ���b�b�B�;�M�2�/

�i�Q ���i�Q�K�b�X �*�?�2�K�B�+���H �2�H�2�K�2�M�i�b �r�2�`�2 ���H�`�2���/�v �F�M�Q�r�M�- �#�m�i �M�Q�r ���i�Q�K�b

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

�2�H�2�K�2�M�i�X �G�B�F�2�r�B�b�2�- �+�?�2�K�B�+���H �+�Q�K�T�Q�m�M�/�b �r�2�`�2 �7�Q�m�M�/ �i�Q �#�2 �/�2�}�M�2�/

�#�v �b�T�2�+�B�}�+ �+�Q�K�#�B�M���i�B�Q�M�b �Q�7 ���i�Q�K�b�X

�h�?�2 �r�Q�`�/ �ó�+�?�2�K�B�+���H �b�i�`�m�+�i�m�`�2�ô �r���b �+�Q�B�M�2�/ �B�M �i�?�2 �K�B�/ �R�N�i�?

�+�2�M�i�m�`�v �#�v �+�?�2�K�B�b�i�b �H�B�F�2 ���`�+�?�B�#���H�/ �a�+�Q�i�i �*�Q�m�T�2�`�- �6�`�B�2�/�`�B�+�? ���m�;�m�b�i

�E�2�F�m�H�û ���M�/ ���H�2�t���M�/�2�` �J�B�F�?���B�H�Q�p�B�+�? �"�m�i�H�2�`�Q�p�X �h�?�2�v �T�`�Q�T�Q�b�2�/ �i�?�2

�}�`�b�i �+�?�2�K�B�+���H �b�i�`�m�+�i�m�`�2�b�- �i�?�2�`�2�#�v �/�2�p�2�H�Q�T�B�M�; �B�K�T�Q�`�i���M�i �+�Q�M�+�2�T�i�b

�H�B�F�2 �p���H�2�M�+�v�- �+�?�2�K�B�+���H �#�Q�M�/ ���M�/ �b�m�#�b�i�B�i�m�2�M�i�X�N �A�M �R�3�e�R�- �C�Q�?���M�M

�C�Q�b�2�7 �G�Q�b�+�?�K�B�/�i �T�m�#�H�B�b�?�2�/ �� �+�Q�H�H�2�+�i�B�Q�M �Q�7 �j�3�9 �K�Q�H�2�+�m�H���` �b�i�`�m�+�i�m�`�2�b�-

�b�Q�K�2 �2�t���K�T�H�2�b �Q�7 �r�?�B�+�? ���`�2 �;�B�p�2�M �B�M �6�B�;�b�X �R�X�R�� ���M�/ �R�X�R�#�X �>�B�b

�;�`���T�?�B�+���H �`�2�T�`�2�b�2�M�i���i�B�Q�M�b �B�M�+�H�m�/�2�/ �i�?�2 �b�T���i�B���H �2�t�i�2�M�i �Q�7 �/�B�z�2�`�2�M�i

���i�Q�K�b �B�M �b�m�`�T�`�B�b�B�M�;�H�v �+�Q�`�`�2�+�i �T�`�Q�T�Q�`�i�B�Q�M�b �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �T�m�#�H�B�+���@

�i�B�Q�M �/���i�2�X ���/�/�B�i�B�Q�M���H�H�v�- �?�2 �T�`�Q�T�Q�b�2�/ �i�?�2 �}�`�b�i �U�+�Q�`�`�2�+�i�5�V �#�2�M�x�2�M�2

�b�i�`�m�+�i�m�`�2�- ���H�i�?�Q�m�;�? �+�`�2�/�B�i �B�b �Q�7�i�2�M �B�M�+�Q�`�`�2�+�i�H�v �;�B�p�2�M �i�Q �E�2�F�m�H�û�X

�>�Q�r�2�p�2�`�- �i�?�2 �H���i�i�2�` �B�M�p�2�M�i�2�/ �i�?�2 �`�2�b�Q�M���M�+�2 �7�Q�`�K�m�H���b �Q�7 �#�2�M�x�2�M�2�-

�r�?�B�+�? ���`�2 �b�?�Q�r�+���b�2�/ �B�M �6�B�;�X �R�X�R�+�X�R�y���R�j

�h�?�2 �i�?�B�`�/ �b�T���i�B���H �/�B�K�2�M�b�B�Q�M �+���K�2 �B�M�i�Q �T�H���v �r�B�i�? ���m�;�m�b�i �q�B�H�@

�?�2�H�K �>�Q�7�K���M�M�- �r�?�Q �+�`�2���i�2�/�- �m�b�B�M�; �i���#�H�2 �+�`�Q�+�F�2�i �#���H�H�b�- �i�?�`�2�2�@

�/�B�K�2�M�b�B�Q�M���H �K�Q�/�2�H�b �Q�7 �K�2�i�?���M�2 �U�6�B�;�X �R�X�R�/�V�- �+�?�H�Q�`�Q�7�Q�`�K�- ���M�/ �Q�i�?�2�`

�b�K���H�H �Q�`�;���M�B�+ �K�Q�H�2�+�m�H�2�b�X�R�9���H�i�?�Q�m�;�? �i�?�2 �b�i�`�m�+�i�m�`�2�b �r�2�`�2 �M�Q�i ���H�H

�B�M ���;�`�2�2�K�2�M�i �r�B�i�? �i�Q�/���v�ö�b �b�i���i�2 �Q�7 �F�M�Q�r�H�2�/�;�2�- �?�2 �r���b �i�?�2 �Q�M�2

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

�r�?�B�i�2 �7�Q�` �?�v�/�`�Q�;�2�M�V �r�?�B�+�? �B�b �b�i�B�H�H �B�M �m�b�2 �i�Q�/���v�X �A�M �i�?�2 �7�Q�H�H�Q�r�B�M�;

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

�B�K�2�M�i���H ���M�/ �i�?�2�Q�`�2�i�B�+���H ���/�p���M�+�2�b�X �a�i�`�m�+�i�m�`���H �`�2�T�`�2�b�2�M�i���i�B�Q�M�b �Q�7

�H���`�;�2�` ���M�/ �K�Q�`�2 �+�Q�K�T�H�2�t �U�#�B�Q�V�K�Q�H�2�+�m�H�2�b �r�2�`�2 �+�`�2���i�2�/�X �A�K�T�Q�`�i���M�i

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

�s�@�`���v �+�`�v�b�i���H�H�Q�;�`���T�?�B�+ �/���i�� �#�v �>�Q�/�;�F�B�M �2�i ���H�X�-�R�8�i�?�2 �K�Q�/�2�H �Q�7

�T�`�Q�i�2�B�M� �@�?�2�H�B�+�2�b �#�v �S���m�H�B�M�; �2�i ���H�X�-�R�e���M�/ �i�?�2 �7���K�Q�m�b �.�L�� �K�Q�/�2�H
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�#�v �*�`�B�+�F ���M�/ �q���i�b�Q�M�X�R�d

�U���V �U�#�V

�U�+�V

�U�/�V �U�2�V

�6�B�;�m�`�2 �R�X�R�,�1�t���K�T�H�2�b �Q�7 �2���`�H�v �K�Q�H�2�+�m�H���` �K�Q�/�2�H�b�X�:�`���T�?�b �U���V ���M�/ �U�#�V
�b�?�Q�r �b�+�?�2�K�2�b �+�Q�T�B�2�/ �7�`�Q�K �ó�E�Q�M�b�i�B�i�m�i�B�Q�M�b�7�Q�`�K�2�H�M �/�2�` �Q�`�;���M�B�b�+�?�2�M �*�?�2�K�B�2
�B�M �;�`���T�?�B�b�+�?�2�` �.���`�b�i�2�H�H�m�M�;�ô �#�v �C�X �G�Q�b�+�?�K�B�/�i �7�`�Q�K �R�N�e�R�- �T�T�X �d ���M�/ �e�k
�Q�7 �_�2�7�X�R�3 �U���V�, �A�H�H�m�b�i�`���i�B�Q�M�b �Q�7 �i�?�2 �b�i�`�m�+�i�m�`�2�b �Q�7 �K�2�i�?���M�2�- �+���`�#�Q�M �/�B�Q�t�B�/�2�-
�7�Q�`�K���H�/�2�?�v�/�2�- �K�2�i�?���M�Q�H�- �7�Q�`�K�B�+ ���+�B�/ ���M�/ �+���`�#�Q�M�B�+ ���+�B�/�X �U�#�V�, �a�i�`�m�+�i�m�`�2
�Q�7 �i�Q�H�m�2�M�2 �r�B�i�? �i�?�2 �}�`�b�i �+�Q�`�`�2�+�i �T�`�2�/�B�+�i�B�Q�M �Q�7 �i�?�2 �#�2�M�x�2�M�2 �`�B�M�; �+�Q�T�B�2�/
�7�`�Q�K �_�2�7�X�R�k �U�+�V�, �.�`���r�B�M�;�b �Q�7 �i�?�2 �i�r�Q �`�2�b�Q�M���M�+�2 �7�Q�`�K�m�H���b �Q�7 �#�2�M�x�2�M�2 �#�v
�E�2�F�m�H�û�X �*�Q�T�B�2�/ �7�`�Q�K �U�/�V�, �S�?�Q�i�Q�;�`���T�? �Q�7 �� �K�2�i�?���M�2 �K�Q�H�2�+�m�H���` �K�Q�/�2�H�-
�+�`�2���i�2�/ �Q�m�i �Q�7 �i���#�H�2 �+�`�Q�+�F�2�i �#���H�H�b ���`�Q�m�M�/ �R�3�e�y �#�v ���m�;�m�b�i �q�B�H�?�2�H�K �p�Q�M
�>�Q�7�K���M�M�- �r�?�B�+�? �B�b �M�Q�r �T���`�i �Q�7 �i�?�2 �+�Q�H�H�2�+�i�B�Q�M �Q�7 �i�?�2 �_�Q�v���H �A�M�b�i�B�i�m�i�B�Q�M �Q�7
�G�Q�M�/�Q�M�X �U�A�i �B�b �T�?�Q�i�Q�;�`���T�?�2�/ �#�v �>�2�M�`�v �_�x�2�T���- �r�B�i�? �i�?�2 �F�B�M�/ �T�2�`�K�B�b�b�B�Q�M
�Q�7 �i�?�2 �_�Q�v���H �A�M�b�i�B�i�m�i�B�Q�M �Q�7 �G�Q�M�/�Q�M�- �B�M �r�?�Q�b�2 �+�Q�H�H�2�+�i�B�Q�M �i�?�2 �K�Q�/�2�H �`�2�b�B�/�2�b�X
�q�B�F�B�K�2�/�B�� �*�Q�K�K�Q�M�b�- �i�?�2 �7�`�2�2 �K�2�/�B�� �`�2�T�Q�b�B�i�Q�`�v�X ���+�+�2�b�b�2�/ �J���`�+�? �R�y�- �k�y�R�N�X
�?�i�i�T�b�,�f�f�+�Q�K�K�Q�M�b�X�r�B�F�B�K�2�/�B���X�Q�`�;�f�r�B�F�B�f�6�B�H�2�,�J�Q�H�2�+�m�H���`�n�J�Q�/�2�H�n�Q�7�n�J�2�i�?���M�2�n�@
�>�Q�7�K���M�M�X�D�T�;�- �*�* �"�u�@�a�� �9�X�y�V �U�2�V �b�?�Q�r�b �i�?�2 �}�`�b�i �K�Q�/�2�H �Q�7 �� �+�Q�K�T�H�2�i�2
�T�`�Q�i�2�B�M�- �+�`�2���i�2�/ ���M�/ �T�m�#�H�B�b�?�2�/ �B�M �R�N�8�3 �#�v �E�2�M�/�`�2�r �2�i ���H�X�R�N �U�a�+�B�2�M�+�2
�J�m�b�2�m�K �:�`�Q�m�T�X �E�2�M�/�`�2�r�ö�b �Q�`�B�;�B�M���H �K�Q�/�2�H �Q�7 �i�?�2 �K�v�Q�;�H�Q�#�B�M �K�Q�H�2�+�m�H�2�X
�R�N�d�8�@�8�j�j�X �a�+�B�2�M�+�2 �J�m�b�2�m�K �:�`�Q�m�T �*�Q�H�H�2�+�i�B�Q�M �P�M�H�B�M�2�X ���+�+�2�b�b�2�/ �J���`�+�? �R�y�-
�k�y�R�N�X�?�i�i�T�b�,�f�f�+�Q�H�H�2�+�i�B�Q�M�X�b�+�B�2�M�+�2�K�m�b�2�m�K�X�Q�`�;�X�m�F�f�Q�#�D�2�+�i�b�f�+�Q�R�j�8�9�j�X�R�X�R�-
�*�* �"�u�@�L�*�@�a���V

�6�B�M���H�H�v�- �B�M �R�N�8�3�- �i�?�2 �}�`�b�i �U�i�?�Q�m�;�? �b�i�B�H�H �+�Q���`�b�2�V �K�Q�/�2�H �Q�7 ��

�+�Q�K�T�H�2�i�2 �T�`�Q�i�2�B�M �r���b �T�`�Q�T�Q�b�2�/ �#�v �E�2�M�/�`�2�r �2�i ���H�X�R�N�U�#���b�2�/ �Q�M �i�?�2
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�r�Q�`�F �#�v �S�2�`�m�i�x�V�X �A�i �r���b �� �K�Q�/�2�H �Q�7 �K�v�Q�;�H�Q�#�B�M �K���/�2 �Q�m�i �Q�7 �r�Q�Q�/�-

�T�H���b�i�B�+�B�M�2 ���M�/ �T���B�M�i�- ���M�/ �B�b �b�?�Q�r�M �B�M �6�B�;�X �R�X�R�2�X �� �K�Q�/�2�H �Q�7 �i�?�2

�b�i�`�m�+�i�m�`���H�H�v �b�B�K�B�H���` �?���2�K�Q�;�H�Q�#�B�M �r���b �+�`�2���i�2�/ �#�v �S�2�`�m�i�x �2�i ���H�X ��

�7�2�r �v�2���`�b �H���i�2�`�X�k�y

�h�?�2 ���/�p�2�M�i �Q�7 �/�B�;�B�i���H �+�Q�K�T�m�i�2�`�b �B�M �i�?�2 �R�N�9�y�b �Q�T�2�M�2�/ �m�T �m�M�@

�T�`�2�+�2�/�2�M�i�2�/ �T�Q�b�b�B�#�B�H�B�i�B�2�b �7�Q�` �#�m�B�H�/�B�M�; �K�Q�H�2�+�m�H���` �K�Q�/�2�H�b�X �*�Q�K�@

�T�m�i�2�`�b �r�2�`�2 �M�Q�i �Q�M�H�v �m�b�2�/ �i�Q �`�2�b�Q�H�p�2 �i�?�2 �s�@�`���v �b�i�`�m�+�i�m�`�2�b �Q�7 �i�?�2

�T�`�Q�i�2�B�M�b �K�2�M�i�B�Q�M�2�/ ���#�Q�p�2�- �#�m�i ���H�b�Q �i�Q �b�Q�H�p�2 �i�?�2 �2�[�m���i�B�Q�M�b �Q�7 �i�?�2

�T�?�v�b�B�+���H �K�Q�/�2�H�b �r�?�B�+�? �r�2�`�2 �Q�i�?�2�`�r�B�b�2 �B�M�i�`���+�i���#�H�2�X �h�?�2�b�2 �B�M�+�H�m�/�2�/

�#�Q�i�? �[�m���M�i�m�K�@�+�?�2�K�B�+���H ���b �r�2�H�H ���b �+�H���b�b�B�+���H�@�K�2�+�?���M�B�+�b �b�B�K�m�H���i�B�Q�M�b�X

���7�i�2�` �i�?�2 �}�`�b�i �J�Q�M�i�2 �*���`�H�Q �b���K�T�H�B�M�;�k�R���M�/ �i�?�2�M �K�Q�H�2�+�m�H���` �/�v�@

�M���K�B�+�b �b�B�K�m�H���i�B�Q�M�k�k �Q�7 �?���`�/ �/�B�b�F�b �B�M �k �/�B�K�2�M�b�B�Q�M�b �B�M �i�?�2 �R�N�8�y�b�-

�i�?�2 �}�`�b�i �G�2�M�M���`�/�@�C�Q�M�2�b �~�m�B�/ �r���b �b�B�K�m�H���i�2�/ �B�M �R�N�e�9�X�k�j �*�Q�K�T�m�i�2�`

�b�B�K�m�H���i�B�Q�M�b ���/�/�2�/ �� �M�2�r ���M�/ �2�b�b�2�M�i�B���H ���b�T�2�+�i �i�Q �i�?�2 �K�Q�H�2�+�m�H���`

�K�Q�/�2�H�b�, �i�?�2 ���H�i�2�`���i�B�Q�M �Q�7 �i�?�2 �b�i�`�m�+�i�m�`�2 �r�B�i�? �i�B�K�2�- �`�2�b�m�H�i�B�M�; �B�M

�i�`���M�b�H���i�B�Q�M�b�- �p�B�#�`���i�B�Q�M�b�- ���M�/ �+�Q�M�7�Q�`�K���i�B�Q�M���H �+�?���M�;�2�b �Q�7 �K�Q�H�2�+�m�H�2�b�X

�h�?�2 �+�`�m�+�B���H �`�Q���H �Q�7 �i�?�2 ���i�Q�K�B�+ ���M�/ �K�Q�H�2�+�m�H���` �K�Q�i�B�Q�M�b �B�M �/�2�}�M�B�M�;

�K���i�2�`�B���H �T�`�Q�T�2�`�i�B�2�b ���M�/ �@ �m�H�i�B�K���i�2�H�v �@ �H�B�7�2 �r���b �7���K�Q�m�b�H�v �T�?�`���b�2�/

�#�v �6�2�v�M�K���M �r�?�Q �b�i���i�2�/�k�9

�ó�i�?���i ���H�H �i�?�B�M�;�b ���`�2 �K���/�2 �Q�7 ���i�Q�K�b�- ���M�/ �i�?���i �2�p�2�`�v�i�?�B�M�;

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

�i�?�2 �D�B�;�;�H�B�M�;�b ���M�/ �r�B�;�;�H�B�M�;�b �Q�7 ���i�Q�K�b�X�ô

�h�?�2 �M�2�r �}�2�H�/ �Q�7 �K�Q�H�2�+�m�H���` �b�B�K�m�H���i�B�Q�M �r���b �#�Q�`�M�- �+�Q�M�i�`�B�#�m�i�B�M�;

�i�Q �i�?�2 �m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �K���i�i�2�` ���M�/ �H�B�7�2 �B�M ���H�H �B�i�b �/�2�i���B�H�b ���i �i�?�2

���i�Q�K�B�b�i�B�+ �H�2�p�2�H�X

�S�Q�H�v���i�Q�K�B�+ �K�Q�H�2�+�m�H�2�b �H�B�F�2 �r���i�2�`�k�8 ���M�/ �T�`�Q�i�2�B�M�b�k�e �r�2�`�2 �b�B�K�m�@

�H���i�2�/ �b�?�Q�`�i�H�v �i�?�2�`�2���7�i�2�`�X �A�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �/�2�+���/�2�b�- �T�`�Q�;�`�2�b�b �r���b

�K���/�2 �B�M �/�2�p�2�H�Q�T�B�M�; �7�Q�`�+�2 �}�2�H�/�b �U�B�M�i�2�`���+�i�B�Q�M �7�m�M�+�i�B�Q�M�b�V ���M�/ ���H�;�Q�`�@

�i�B�?�K�b �7�Q�` �`�2�H�B���#�H�2�- �2�{�+�B�2�M�i ���M�/ ���+�+�m�`���i�2 �K�Q�H�2�+�m�H���` �/�v�M���K�B�+�b �U�J�.�V

�b�B�K�m�H���i�B�Q�M�b�X �a�B�M�+�2 �i�?�2 �R�N�N�y�b�- �J�. �?���b �#�2�+�Q�K�2 ���M �B�M�/�B�b�T�2�M�b���#�H�2
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�i�Q�Q�H �B�M �M�2���`�H�v ���H�H �}�2�H�/�b �Q�7 �b�+�B�2�M�+�2�- �B�M�+�H�m�/�B�M�; �T�?�v�b�B�+�b�- �+�?�2�K�B�b�i�`�v�-

�#�B�Q�H�Q�;�v�- �T�?���`�K���+�2�m�i�B�+���H ���M�/ �K���i�2�`�B���H �b�+�B�2�M�+�2�- ���M�/ �K�2�/�B�+�B�M�2�X �.�m�2

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

�i�`���+�i���#�H�2�- �r�?�B�+�? �B�M �i�m�`�M �B�M�+�`�2���b�2�b �i�?�2 �b�+�Q�T�2 �Q�7 �i�?�2 ���T�T�H�B�+���i�B�Q�M�b�X

���T���`�i �7�`�Q�K �p�B�b�m���H�B�x�B�M�; �K�Q�H�2�+�m�H�2�b �7�Q�` �� �#�2�i�i�2�` �m�M�/�2�`�b�i���M�/�B�M�;�- �+�Q�K�@

�T�m�i���i�B�Q�M�b �T�`�Q�p�B�/�2 �� �K�2���M �7�Q�` �+���H�+�m�H���i�B�M�; �T�`�Q�T�2�`�i�B�2�b�- �i�?�m�b �+�Q�K�T�H�2�@

�K�2�M�i�B�M�; ���M�/ �2�p�2�M�- �b�Q�K�2�i�B�K�2�b�- �b�m�#�b�i�B�i�m�i�B�M�; �2�t�T�2�`�B�K�2�M�i�b�X

�* �G�� �a�a�A�* �� �G �J�1�* �>�� �L �A�* �a

�h�?�2 �7�Q�m�M�/���i�B�Q�M�b �Q�7 �+�H���b�b�B�+���H �K�2�+�?���M�B�+�b �r�2�`�2 �H���B�/ �#�v �L�2�r�i�Q�M�-�e ���M�/

�H���i�2�` �;�2�M�2�`���H�B�x�2�/ �#�v �G���;�`���M�;�2 ���M�/ �>���K�B�H�i�Q�M�X �q�?�B�H�2 �i�?�2 �H���r�b �Q�7

�+�H���b�b�B�+���H �K�2�+�?���M�B�+�b ���`�2 �M�Q�i �p���H�B�/ �r�?�2�M �/�2���H�B�M�; �r�B�i�? �?�B�;�? �2�M�2�`�;�B�2�b

�U�2�X�;�X�?�B�;�? �p�2�H�Q�+�B�i�B�2�b�- �H�B�;�?�i�@�K���i�i�2�` �B�M�i�2�`���+�i�B�Q�M�b�V �Q�` �H�Q�r �K���b�b�2�b �U�2�X�;�X

�2�H�2�+�i�`�Q�M�b�- �Q�i�?�2�` �2�H�2�K�2�M�i���`�v �T���`�i�B�+�H�2�b�V�- �r�?�2�`�2 �[�m���M�i�m�K �Q�`�f���M�/

�`�2�H���i�B�p�B�b�i�B�+ �K�2�+�?���M�B�+�b �B�b �`�2�[�m�B�`�2�/�- �i�?�2�v �+���M �T�`�Q�p�B�/�2 �� �b�m�{�+�B�2�M�i

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

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

�*�H���b�b�B�+���H �b�v�b�i�2�K�b ���`�2 �m�b�m���H�H�v �/�2�b�+�`�B�#�2�/ �#�vN �T�Q�B�M�i �T���`�i�B�+�H�2�b

i = 0 ; 1; : : : ; N � 1 �r�B�i�? �K���b�bmi �B�M �*���`�i�2�b�B���M �b�T���+�2�-�B�X�2�X�m�b�B�M�;x�-

y ���M�/z �+�Q�Q�`�/�B�M���i�2�b�X �1���+�? �T���`�i�B�+�H�2 �`�2�b�B�/�2�b ���i �� �+�2�`�i���B�M �T�Q�b�B�i�B�Q�M

� ì = f x i ; yi ; zi g �r�B�i�? �� �K�Q�K�2�M�i�m�K�Ti = mi �pi = mi f vx;i ; vy;i ; vz;i g

�r�?�2�`�2�p �B�b �i�?�2 �p�2�H�Q�+�B�i�v�X �h�?�2 �p�2�+�i�Q�`�b�` ���M�/�T �+���M �#�2 �m�M�B�i�2�/

�B�M �� �T�Q�b�B�i�B�Q�M�@�K�Q�K�2�M�i�m�K �p�2�+�i�Q�`�t i = f � ì ; �Ti g�X �h�?�2 �p�2�+�i�Q�`�b�t i

�Q�7 ���H�H �T���`�i�B�+�H�2�b ���`�2 �i�?�2 �2�H�2�K�2�M�i�b �Q�7 �i�?�2 �T�?���b�2�@�b�T���+�2 �p�2�+�i�Q�`�t =

f �t0; �t1; : : : ; �tN � 1g �r�?�B�+�? �+�Q�M�i���B�M�b �i�?�2 �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i �i�?�2 �b�i���i�2

�Q�7 �� �b�v�b�i�2�K�X �h�?�2 �T�?���b�2 �b�T���+�2 �B�b �i�?�2 ���b�b�Q�+�B���i�2�/6N �@�/�B�K�2�M�b�B�Q�M���H

�b�T���+�2�- �r�?�B�+�? �B�b �/�2�}�M�2�/ �#�v ���H�H �T�Q�b�b�B�#�H�2 �+�Q�K�#�B�M���i�B�Q�M�b �Q�7 �T�Q�b�B�i�B�Q�M�b

���M�/ �K�Q�K�2�M�i�� �Q�7 ���H�H �T���`�i�B�+�H�2�bi �X



�R�X�k �* �G�� �a�a�A�* �� �G �J�1�* �>�� �L �A�* �a 7

�h�?�2 ���b�b�Q�+�B���i�2�/ �2�M�2�`�;�v �B�b �;�B�p�2�M �#�v �i�?�2 �b�Q�@�+���H�H�2�/ �>���K�B�H�Q�M�B���M

H�- �r�?�B�+�? �B�b �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �T�?���b�2 �b�T���+�2 �p�2�+�i�Q�`�t�- ���M�/ �+���M �#�2

�b�2�T���`���i�2�/ �B�M�i�Q �� �F�B�M�2�i�B�+�@�2�M�2�`�;�v �i�2�`�KK ���M�/ �� �T�Q�i�2�M�i�B���H�@�2�M�2�`�;�v

�i�2�`�KV �Q�7 �i�?�2 �b�v�b�i�2�K�-

H (�t) = K(�T) + V(� )̀: �U�R�X�R�V

�h�?�2 �F�B�M�2�i�B�+ �2�M�2�`�;�v �B�b �;�B�p�2�M �#�v

K(�T) =
X

i

�T2
i

2mi
; �U�R�X�k�V

�r�?�B�+�? �B�b �i�?�2 �b�m�K �Q�p�2�` �i�?�2 �F�B�M�2�i�B�+ �2�M�2�`�;�B�2�b �Q�7 ���H�H �T���`�i�B�+�H�2�b�X �h�?�2

�T�Q�i�2�M�i�B���H �2�M�2�`�;�v �i�2�`�K �B�b �� �K���i�?�2�K���i�B�+���H �2�t�T�`�2�b�b�B�Q�M �7�Q�` �i�?�2 �B�M�i�2�`���+�@

�i�B�Q�M �#�2�i�r�2�2�M �i�?�2 �T���`�i�B�+�H�2�b�- ���M�/ �T�Q�b�b�B�#�H�v �r�B�i�? �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i�X �A�i

�+���M �#�2 �;�B�p�2�M �/�B�z�2�`�2�M�i �7�m�M�+�i�B�Q�M���H �7�Q�`�K�b�- �/�2�T�2�M�/�B�M�; �Q�M �i�?�2 �M���i�m�`�2

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

�+�?�Q�b�2�M ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �/�2�b�B�`�2�/ �H�2�p�2�H �Q�7 ���+�+�m�`���+�v�X

�h�?�2 �i�B�K�2 �2�p�Q�H�m�i�B�Q�M �Q�7 �i�?�2 �b�v�b�i�2�K �B�M �>���K�B�H�i�Q�M�B���M �K�2�+�?���M�B�+�b

�B�b �;�B�p�2�M �#�v �i�r�Q �2�[�m���i�B�Q�M�b�X �h�?�2 �}�`�b�i �2�[�m���i�B�Q�M �/�2�b�+�`�B�#�2�b �?�Q�r �i�?�2

�T�Q�b�B�i�B�Q�M�b �2�p�Q�H�p�2 �B�M �i�B�K�2�-

_� ì =
�/� ì

�/t
=

@H
@�Ti

: �U�R�X�j�V

�"�v �B�M�b�2�`�i�B�M�; �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �F�B�M�2�i�B�+ �2�M�2�`�;�v�- �1�[�X �R�X�k�- �Q�M�2

�Q�#�i���B�M�b_� ì = @H/ @�Ti = @K/ @�Ti = �Ti / mi = �pi �- �r�?�B�+�? �i�2�H�H�b �m�b

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

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

�i�?�2 �K�Q�K�2�M�i���-

_�Ti =
�/�Ti

�/t
= �

@H
@� ì

: �U�R�X�9�V
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�h�?�2 �i�B�K�2 �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �K�Q�K�2�M�i�m�K �Q�7 �� �T���`�i�B�+�H�2i �B�b �2�[�m���H

�i�Q �B�i�b ���+�+�2�H�2�`���i�B�Q�Mai �K�m�H�i�B�T�H�B�2�/ �#�v �B�i�b �K���b�b�-_�Ti = mi _�pi = mi ai �X

�h�?�2�`�2�7�Q�`�2 �i�?�2 �b�2�+�Q�M�/ �2�[�m���i�B�Q�M �B�b ���M�Q�i�?�2�` �7�Q�`�K�m�H���i�B�Q�M �Q�7 �L�2�r�i�Q�M�ö�b

�b�2�+�Q�M�/ �H���r�7i = mi �� i �- �r�?�2�`�2�7i �B�b �i�?�2 �7�Q�`�+�2�- �;�B�p�2�M �#�v �i�?�2 �M�2�;���i�B�p�2

�;�`���/�B�2�M�i �Q�7 �i�?�2 �>���K�B�H�i�Q�M�B���M �7�m�M�+�i�B�Q�M �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �T�Q�b�B�i�B�Q�M

�7i = � @H/ @� ì �X

�A�i �B�b �B�K�T�Q�`�i���M�i �i�Q �M�Q�i�2 �i�?���i �i�?�2 �i�Q�i���H �2�M�2�`�;�v �Q�7 �� �b�v�b�i�2�K

�;�Q�p�2�`�M�2�/ �#�v �1�[�b�X �R�X�j ���M�/ �R�X�9 �B�b �+�Q�M�b�i���M�i�-�B�X�2�XH �B�M �>���K�B�H�i�Q�M�B���M

�K�2�+�?���M�B�+�b �B�b �� �+�Q�M�b�i���M�i �Q�7 �K�Q�i�B�Q�M�X

�* �G�� �a�a�A�* �� �G �a�h�� �h �A�a�h�A�* �� �G

�J�1�* �>�� �L �A�* �a
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�Q�M�2 �+���M �`�2�H���i�2 �i�?�2 �i�?�2�`�K�Q�/�v�M���K�B�+ �p���`�B���#�H�2�bT�- P�- ���M�/� �i�Q


( N; V; E) �#�v �+�Q�K�#�B�M�B�M�; �1�[�X �R�X�d �r�B�i�? �1�[�X �R�X�N�,

� =
�

@�H�M

@E

�

N;V
;

�P =
�

@�H�M

@V

�

N;E

�� =
�

@�H�M

@N

�

V;E
: �U�R�X�R�y�V

�h�?�2 �M�Q�`�K���H�B�x�2�/ �T�`�Q�#���#�B�H�B�i�vP(�t) �Q�7 �}�M�/�B�M�; �� �b�v�b�i�2�K �B�M �� �;�B�p�2�M

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

P(�t) =
E0

N !h3N

� (H (�t) � E )

( N; V; E)

: �U�R�X�R�R�V

�h�?�2 �M�Q�`�K���H�B�x�2�/ �T�`�Q�#���#�B�H�B�i�v �/�2�}�M�2�b �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �K���+�`�Q�b�i���i�2�b

�B�M �2�[�m�B�H�B�#�`�B�m�K�X ���+�+�Q�`�/�B�M�;�H�v�- ���M�v �i�?�2�`�K�Q�/�v�M���K�B�+ �Q�#�b�2�`�p���#�H�2Y (N; V; E)
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�+���M �#�2 �+���H�+�m�H���i�2�/ �#�v �K�m�H�i�B�T�H�v�B�M�; �i�?�2 �B�M�b�i���M�i���M�2�Q�m�b �[�m���M�i�B�i�vY(�t)

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

�T�?���b�2 �b�T���+�2�-�B�X�2�X

Y(N; V; E) = hY(�t)i

=
Z

�/�t P(�t)Y(�t) �U�R�X�R�k�V

�r�?�2�`�2h: : : i �/�2�M�Q�i�2�b �i�?�2 �2�M�b�2�K�#�H�2 ���p�2�`���;�2�X �L�Q�i�2 �i�?���i �1�[�X �R�X�R�k

�B�b ���H�b�Q �p���H�B�/ �7�Q�` �Q�i�?�2�` �2�M�b�2�K�#�H�2�b�- �#�m�i �i�?�2 �T�`�Q�#���#�B�H�B�i�v�- �;�B�p�2�M �#�v

�1�[�X �R�X�R�R �7�Q�` �� �K�B�+�`�Q�+���M�Q�M�B�+���H �2�M�b�2�K�#�H�2�- �?���b �i�Q �#�2 ���/���T�i�2�/�X

�q�?�B�H�2 �#�2�B�M�; �i�?�2 �b�B�K�T�H�2�b�i �2�M�b�2�K�#�H�2�- �i�?�2 �m�b�2 �Q�7 �i�?�2 �K�B�+�`�Q�+���M�Q�+�B���H

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

�B�b�Q�i�?�2�`�K���H �+�Q�M�/�B�i�B�Q�M�b�X

�h�?�2 �+���M�Q�M�B�+���H �2�M�b�2�K�#�H�2

�h�?�2 �+���M�Q�M�B�+���H �2�M�b�2�K�#�H�2 �B�b ���M �2�M�b�2�K�#�H�2 �Q�7 �b�v�b�i�2�K�b �r�B�i�? �� �+�Q�M�@

�b�i���M�i �M�m�K�#�2�`N �T���`�i�B�+�H�2�b �B�M �� �+�Q�M�i���B�M�2�` �Q�7 �+�Q�M�b�i���M�i �p�Q�H�m�K�2V

���i �i�2�K�T�2�`���i�m�`�2T�- �B�X�2�X�i�?�2 �b�v�b�i�2�K�b ���`�2 �B�M �+�Q�M�i���+�i �r�B�i�? �� �?�2���i

�#���i�? ���H�H�Q�r�B�M�; �i�?�2 �2�t�+�?���M�;�2 �Q�7 �2�M�2�`�;�v �U�?�2���i�V �B�M �Q�`�/�2�` �i�Q �F�2�2�T �i�?�2

�i�2�K�T�2�`���i�m�`�2 �Q�7 �i�?�2 �b�v�b�i�2�K �+�Q�M�b�i���M�i�X

�h�?�2 �K���B�M �/�B�z�2�`�2�M�+�2 �i�Q �i�?�2 �K�B�+�`�Q�+���M�Q�M�B�+���H �2�M�b�2�K�#�H�2 �`�2�b�B�/�2�b

�B�M �i�?�2 �?�2���i �2�t�+�?���M�;�2 �r�B�i�? �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i�X �h�?�2 �i�Q�i���H �2�M�2�`�;�v �B�b

�M�Q�i �+�Q�M�b�2�`�p�2�/ ���M�/ �i�?�2 �K�B�+�`�Q�b�i���i�2�b �M�Q�r �Q�#�2�v �� �"�Q�H�i�x�K���M�M �/�B�b�i�`�B�@

�#�m�i�B�Q�M�- �r�B�i�? �T�`�Q�#���#�B�H�B�i�B�2�b �T�`�Q�T�Q�`�i�B�Q�M���H �i�Q�2�t�T(� � H (�t)) �- �r�?�2�`�2

� = ( k�" T) � 1 ���M�/k�" �B�b �i�?�2 �"�Q�H�i�x�K���M�M�ö�b �+�Q�M�b�i���M�i�-�X �h�?�2 �+���M�Q�M�B�+���H

�T���`�i�B�i�B�Q�M �7�m�M�+�i�B�Q�M �B�b ���M �B�M�i�2�;�`���H �Q�p�2�` �i�?�2 �"�Q�H�i�x�K���M�M �7���+�i�Q�` �7�Q�` ���H�H

�T�Q�b�b�B�#�H�2 �K�B�+�`�Q�b�i���i�2�b

Q(N; V; T) =
1

h3N N !

Z
�/�t �2�t�T(� � H (�t)) : �U�R�X�R�j�V
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�h�?�2 �2�M�2�`�;�v �Q�7 �i�?�2 �2�M�b�2�K�#�H�2E �B�b �i�?�2 �2�M�b�2�K�#�H�2 ���p�2�`���;�2�- �;�B�p�2�M �#�v

�1�[�X �R�X�R�k�- �Q�7 �i�?�2 �>���K�B�H�i�Q�M�B���M�X

E(N; V; T) = hH(�t)i :

=
Z

�/�t P(�t)H (�t)

= �
1

Q(N; V; T)
@

@�
Q(N; V; T)

= �
@

@�
�H�MQ(N; V; T): �U�R�X�R�9�V

�6�Q�` �� �+���M�Q�M�B�+���H �2�M�b�2�K�#�H�2�- �i�?�2 �2�M�i�`�Q�T�v �/�B�z�2�`�2�M�+�2 �#�2�i�r�2�2�M �i�r�Q

�b�i���i�2�b �/�Q�2�b �M�Q�i �i�2�H�H ���M�v�i�?�B�M�; ���#�Q�m�i �i�?�2 �b�T�Q�M�i���M�2�B�i�v �Q�7 �� �T�`�Q�+�2�b�b�-

�#�2�+���m�b�2 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �2�M�i�`�Q�T�v �+�?���M�;�2 �B�M �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i

�U�`�2�b�m�H�i�B�M�; �7�`�Q�K �i�?�2 �i�`���M�b�7�2�` �Q�7 �?�2���i�V �?���b �i�Q �#�2 �i���F�2�M �B�M�i�Q ���+�+�Q�m�M�i�X

�h�?�2�`�2�7�Q�`�2 �B�i �B�b �+�Q�M�p�2�M�B�2�M�i �i�Q �/�2�}�M�2 �i�?�2 �>�2�H�K�?�Q�H�i�x �7�`�2�2 �2�M�2�`�;�vA

���b

A(N; V; T) = � � � 1 �H�MQ(N; V; T): �U�R�X�R�8�V

�h�?�B�b �[�m���M�i�B�i�v �;�B�p�2�b �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i �i�?�2 �b�T�Q�M�i���M�2�B�i�v �Q�7 �� �T�`�Q�+�2�b�b�X

�A�7 �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2 �B�b �M�2�;���i�B�p�2�- �i�?�2 �T�`�Q�+�2�b�b �r�B�H�H �Q�+�+�m�`�X �A�7

�B�i �B�b �x�2�`�Q�- �i�?�2 �i�r�Q �b�i���i�2�b ���`�2 �B�M �2�[�m�B�H�B�#�`�B�m�K�X

�J �P�G�1�* �l �G�� �_ �. �u�L�� �J �A�* �a

�a�A�J�l �G�� �h�A�P�L

�J�Q�H�2�+�m�H���` �/�v�M���K�B�+�b �U�J�.�V �b�B�K�m�H���i�B�Q�M�b ���T�T�H�v �+�H���b�b�B�+���H �K�2�+�?���M�B�+�b

�U�a�2�+�i�X �R�X�k�V �i�Q �K�Q�H�2�+�m�H���` �b�v�b�i�2�K�b�X �*�Q�K�K�Q�M ���T�T�H�B�+���i�B�Q�M�b �B�M�+�H�m�/�2

�Q�`�;���M�B�+ �Q�` �#�B�Q�H�Q�;�B�+���H �K�Q�H�2�+�m�H�2�b �B�M �b�Q�H�p�2�M�i�X �A�M �i�?�2 �7�Q�H�H�Q�r�B�M�;�- �i�?�2
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�7�`���K�2�r�Q�`�F �Q�7 �J�. �B�b �#�`�B�2�~�v �B�M�i�`�Q�/�m�+�2�/�X

�h�?�2 �a�v�b�i�2�K

�� �i�v�T�B�+���H �b�B�K�m�H���i�2�/ �b�v�b�i�2�K �+�Q�M�b�B�b�i�b �Q�7 �Q�M�2 �Q�` �K�Q�`�2 �b�Q�H�m�i�2�U�b�V�-�2�X�;�X

���M �Q�`�;���M�B�+ �K�Q�H�2�+�m�H�2�- �� �T�`�Q�i�2�B�M�- �� �H�B�T�B�/�- �� �b���+�+�?���`�B�/�2�- �� �M�m�+�H�2�B�+ ���+�B�/

�Q�` �� �+�Q�K�#�B�M���i�B�Q�M �Q�7 �i�?�Q�b�2�X �h�?�2 �2�M�p�B�`�Q�M�K�2�M�i �Q�7 �i�?�B�b �b�Q�H�m�i�2 �B�b �2�B�i�?�2�`

�p���+�m�m�K�- �B�K�T�H�B�+�B�i �b�Q�H�p�2�M�i �U�r�?�B�+�? �K�Q�/�2�H�b �i�?�2 ���p�2�`���;�2 �B�M�~�m�2�M�+�2 �Q�7

�b�Q�H�p�2�M�i �K�Q�H�2�+�m�H�2�b�p�B���� �+�Q�M�i�B�M�m�Q�m�b �K�2�/�B�m�K�V �Q�` �2�t�T�H�B�+�B�i �b�Q�H�p�2�M�i

�U�b�Q�H�p�2�M�i �K�Q�H�2�+�m�H�2�b ���`�2 ���/�/�2�/ �i�Q �i�?�2 �b�v�b�i�2�K�V�X �h�?�2 �M�m�K�#�2�` �Q�7

���i�Q�K�b �+���M �#�2 �Q�M �i�?�2 �Q�`�/�2�` �Q�7 �b�2�p�2�`���H �K�B�H�H�B�Q�M�b �Q�7 ���i�Q�K�b�- �r�?�B�+�?

�H�2���/�b �i�Q �b�v�b�i�2�K �b�B�x�2�b �Q�M �i�?�2 �Q�`�/�2�` �Q�710� 10� 10�M�K3�X �h�?�2 �i�B�K�2�b

�b�B�K�m�H���i�2�/ ���`�2 �Q�M �i�?�2 �Q�`�/�2�` �Q�7 �M���M�Q�b�2�+�Q�M�/�b �i�Q �K�B�H�H�B�b�2�+�Q�M�/�b �T�2�` �/���v

�+�Q�K�T�m�i�2�` �i�B�K�2�- �/�2�T�2�M�/�B�M�; �Q�M �i�?�2 ���p���B�H���#�H�2 �+�Q�K�T�m�i�B�M�; �`�2�b�Q�m�`�+�2�b�-

�Q�M �i�?�2 �b�v�b�i�2�K �b�B�x�2�- �Q�M �i�?�2 �2�K�T�H�Q�v�2�/ ���T�T�`�Q�t�B�K���i�B�Q�M�b ���M�/ �Q�M �i�?�2

���H�;�Q�`�B�i�?�K�b �m�b�2�/�X

�h�?�2 ���i�Q�K�b �i�Q �#�2 �b�B�K�m�H���i�2�/ ���`�2 �/�2�b�+�`�B�#�2�/ ���bN �T�Q�B�M�i �T���`�i�B�+�H�2�b

�?���p�B�M�; �K���b�b�2�bf mi g ���M�/ �+�?���`�;�2�bf qi g�X �P�7�i�2�M�- �� �M�m�K�#�2�` �Q�7 ���i�Q�K�b

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

���i�Q�K�j�j �U�2�X�;�X�� �K�2�i�?�v�H �;�`�Q�m�T�V �Q�` �� �+�Q���`�b�2 �;�`���B�M�2�/ �#�2���/�j�9�-�j�8�U�2�X�;�X�- ��

�r�?�Q�H�2 �2�b�i�2�` �7�m�M�+�i�B�Q�M���H �;�`�Q�m�T�V�X �h�?�2 �2�H�2�+�i�`�Q�M�b ���M�/ �Q�i�?�2�` �2�H�2�K�2�M�i���`�v

�T���`�i�B�+�H�2�b ���`�2 �M�Q�i �B�M�+�H�m�/�2�/ �2�t�T�H�B�+�B�i�H�v�X �P�M�H�v �i�?�2�B�` ���p�2�`���;�2 �B�M�~�m�2�M�+�2

�B�b �K�Q�/�2�H�2�/ �#�v �K�2���M�b �Q�7 �i�?�2 �K���b�b�2�b ���M�/ �+�?���`�;�2�b�X �h�?�2�`�2�7�Q�`�2�- �J�.

�b�B�K�m�H���i�B�Q�M�b �+���M�M�Q�i �/�2�b�+�`�B�#�2 �2�H�2�+�i�`�Q�M�B�+���H�H�v �2�t�+�B�i�2�/ �b�i���i�2�b�- �+�?�2�K�B�+���H

�`�2���+�i�B�Q�M�b �Q�` �H�B�;�?�i�@�K���i�i�2�` �B�M�i�2�`���+�i�B�Q�M�b�X �A�M �i�?�2 �+���b�2 �Q�7 �2�t�T�H�B�+�B�i

�b�Q�H�p���i�B�Q�M�- �T�2�`�B�Q�/�B�+ �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b ���`�2 �m�b�m���H�H�v ���T�T�H�B�2�/ �i�Q

���p�Q�B�/ �b�m�`�7���+�2 �2�z�2�+�i�b�X �h�?�2 �b�v�b�i�2�K �B�b �i�?�2�M �K�Q�/�2�H�2�/ �B�M �� �b�T���+�2�@�}�H�H�B�M�;

�T�Q�H�v�?�2�/�`�Q�M�-�2�X�;�X�- �� �+�m�#�2 �Q�` �� �i�`�m�M�+���i�2�/ �Q�+�i���?�2�/�`�Q�M�- ���M�/ ���M ���i�Q�K

�H�2���p�B�M�; �i�?�2 �#�Q�m�M�/���`�v �Q�M �Q�M�2 �b�B�/�2 �2�M�i�2�`�b ���;���B�M �Q�M �i�?�2 �Q�T�T�Q�b�B�i�2 �b�B�/�2�X

�A�M �Q�i�?�2�` �r�Q�`�/�b�- �i�?�2 �b�v�b�i�2�K �B�b ���H�H�Q�r�2�/ �i�Q �B�M�i�2�`���+�i �r�B�i�? �T�2�`�B�Q�/�B�+

�+�Q�T�B�2�b �Q�7 �B�i�b�2�H�7�X
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�h�?�2 �A�M�i�2�`���+�i�B�Q�M �6�m�M�+�i�B�Q�M �U�6�Q�`�+�2 �6�B�2�H�/�V
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�T���`���K�2�i�2�`�B�x���i�B�Q�M �B�b �� �i�B�K�2 �+�Q�M�b�m�K�B�M�; ���M�/ �/�B�{�+�m�H�i �i���b�F�- �r�?�B�+�? �B�b

�b�i�B�H�H �i�?�2 �b�m�#�D�2�+�i �Q�7 �Q�M�;�Q�B�M�; �`�2�b�2���`�+�?�X

�A�M�i�2�;�`���i�B�Q�M �Q�7 �i�?�2 �1�[�m���i�B�Q�M�b �Q�7 �J�Q�i�B�Q�M

�:�B�p�2�M �� �7�Q�`�+�2 �}�2�H�/ �7�Q�` �i�?�2 �B�M�i�2�`���+�i�B�Q�M�b �Q�7 �i�?�2 �T���`�i�B�+�H�2�b ���M�/ ���7�i�2�`

�/�2�}�M�B�M�; �i�?�2 �>���K�B�H�i�Q�M�B���MH �U�1�[�X �R�X�R�V �Q�7 �i�?�2 �b�v�b�i�2�K�- �i�?�2 �+�H���b�b�B�+���H

�2�[�m���i�B�Q�M�b �Q�7 �K�Q�i�B�Q�M �B�M �1�[�b�X �R�X�j ���M�/ �R�X�9 �+���M �#�2 �B�M�i�2�;�`���i�2�/�X �A�M �p�B�2�r

�Q�7 �i�?�2 �H���`�;�2 �b�B�x�2 �Q�7 �i�?�2 �b�v�b�i�2�K �U6N �/�B�K�2�M�b�B�Q�M�b�V�- �i�?�2 ���M���H�v�i�B�+���H

�B�M�i�2�;�`���i�B�Q�M �Q�7 �i�?�2 �2�[�m���i�B�Q�M�b �Q�7 �K�Q�i�B�Q�M �B�b �B�K�T�Q�b�b�B�#�H�2 ���M�/ �?���b �i�Q �#�2

�T�2�`�7�Q�`�K�2�/ �M�m�K�2�`�B�+���H�H�v �B�M�b�i�2���/�X �P�M�2 �2�K�T�H�Q�v�b �� �}�M�B�i�2 �i�B�K�2 �b�i�2�T� t�-

�r�?�B�+�? �?���b �i�Q �#�2 �b�?�Q�`�i �2�M�Q�m�;�? �i�Q ���p�Q�B�/ �[�m���/�`���i�m�`�2 �2�`�`�Q�`�b ���M�/ �H�Q�M�;

�2�M�Q�m�;�? �i�Q �T�`�Q�p�B�/�2 �+�Q�K�T�m�i���i�B�Q�M���H �2�{�+�B�2�M�+�v ���M�/ �i�Q ���p�Q�B�/ �`�Q�m�M�/�@�Q�z

�2�`�`�Q�`�b�X �A�i �B�b �i�v�T�B�+���H�H�v �+�?�Q�b�2�M �Q�M �i�?�2 �Q�`�/�2�` �Q�71/10 �Q�7 �i�?�2 �7���b�i�2�b�i

�i�B�K�2�b�+���H�2 �Q�7 �i�?�2 �b�v�b�i�2�K�- �/�2�i�2�`�K�B�M�2�/ �#�v �i�?�2 �#�Q�M�/ �p�B�#�`���i�B�Q�M�b�- �Q�M ��

�7�2�K�i�Q�b�2�+�Q�M�/ �i�B�K�2�b�+���H�2�X �.�B�z�2�`�2�M�i ���H�;�Q�`�B�i�?�K�b ���B�K�B�M�; ���i �`�2�/�m�+�B�M�;

�i�?�2 �B�M�i�2�;�`���i�B�Q�M �2�`�`�Q�` �?���p�2 �#�2�2�M �/�2�p�2�H�Q�T�2�/�X �P�M�2 �2�t���K�T�H�2 �B�b �i�?�2

�H�2���T�@�7�`�Q�; ���H�;�Q�`�B�i�?�K�j�N �r�?�B�+�? �2�p�Q�H�p�2�b �i�?�2 �T�Q�b�B�i�B�Q�M�b� ì ���M�/ �p�2�H�Q�+�B�i�B�2�b
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�pi �b�?�B�7�i�2�/ �#�v �� �?���H�7 �i�B�K�2�b�i�2�T

�pi (t +
� t
2

) = �pi (t �
� t
2

) +
�7i (� (̀t))

mi
� t �U�R�X�R�e�V

� ì (t + � t) = � ì (t) + �pi (t +
� t
2

)� t: �U�R�X�R�d�V

�h�?�B�b �H�2���/�b �i�Q �� �p���M�B�b�?�B�M�;(� t)2 �i�2�`�K ���M�/�- �i�?�2�`�2�7�Q�`�2�- �i�Q �� �`�2�/�m�+�2�/

�2�`�`�Q�` �Q�M �i�?�2 �Q�`�/�2�` �Q�7(� t)3�X

�h�?�2�`�K�Q�b�i���i�i�B�M�; ���M�/ �"���`�Q�b�i���i�i�B�M�;

�h�?�2 �B�M�i�2�;�`���i�B�Q�M �Q�7 �i�?�2 �2�[�m���i�B�Q�M�b �Q�7 �K�Q�i�B�Q�M �H�2���/�b �i�Q �� �K�B�+�`�Q�+���M�Q�M�@

�B�+���H �2�M�b�2�K�#�H�2 �U�a�2�+�i�X �R�X�k�V�X �h�Q �`�2�T�`�Q�/�m�+�2 �2�t�T�2�`�B�K�2�M�i���H �+�Q�M�/�B�i�B�Q�M�b�-

�B�i �B�b �M�2�+�2�b�b���`�v �i�Q �b�B�K�m�H���i�2 ���i �+�Q�M�b�i���M�i �i�2�K�T�2�`���i�m�`�2 ���M�/�- �T�Q�b�b�B�#�H�v�-

�T�`�2�b�b�m�`�2�X �h�?�2 �i�2�K�T�2�`���i�m�`�2 ���M�/ �T�`�2�b�b�m�`�2 �B�b �`�2�;�m�H���i�2�/ �#�v �2�K�T�H�Q�v�B�M�;

�i�?�2�`�K�Q�b�i���i�b ���M�/ �#���`�Q�b�i���i�b�X

�h�?�2 �B�M�b�i���M�i���M�2�Q�m�b �i�2�K�T�2�`���i�m�`�2�-�B�X�2�X�i�?�2 �i�2�K�T�2�`���i�m�`�2 �Q�7 ��

�b�T�2�+�B�}�+ �b�i���i�2�t �Q�7 �� �b�v�b�i�2�K�- �/�2�T�2�M�/�b �b�Q�H�2�H�v �Q�M �i�?�2 �F�B�M�2�i�B�+ �2�M�2�`�;�v

���b �/�2�}�M�2�/ �#�v �i�?�2 �K�Q�K�2�M�i�� �Q�7 �i�?�2 �T���`�i�B�+�H�2�b�-

T =
2K

N �/�Q�7k�"
; �U�R�X�R�3�V

=
X

i

�T2
i

mi N �/�Q�7k�"

�r�?�2�`�2N �/�Q�7= 3N � 6 �B�b �i�?�2 �M�m�K�#�2�` �Q�7 �/�2�;�`�2�2�b �Q�7 �7�`�2�2�/�Q�K �Q�7 �i�?�2

�b�v�b�i�2�K �r�B�i�?N �T���`�i�B�+�H�2�b�X �A�M �T�`�B�M�+�B�T�H�2 �Q�M�2 �+�Q�m�H�/ �D�m�b�i �+�Q�M�b�i�`���B�M

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

�K�Q�K�2�M�i�� �Q�7 �i�?�2 �T���`�i�B�+�H�2�b ���i �2�p�2�`�v �B�M�i�2�;�`���i�B�Q�M �b�i�2�T�- �#�m�i �i�?�B�b �H�2���/�b �i�Q

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

�:�B�#�#�b �2�M�b�2�K�#�H�2�X �A�M�b�i�2���/�- �i�?�2 �i�2�K�T�2�`���i�m�`�2 �/�B�b�i�`�B�#�m�i�B�Q�M �b�?�Q�m�H�/ �#�2

�� �"�Q�H�i�x�K���M�M �/�B�b�i�`�B�#�m�i�B�Q�M�- �r�?�2�`�2 �i�?�2 �B�M�b�i���M�i���M�2�Q�m�b �i�2�K�T�2�`���i�m�`�2

�B�b ���H�H�Q�r�2�/ �i�Q �~�m�+�i�m���i�2�X �h�?�B�b �i�2�K�T�2�`���i�m�`�2 �~�m�+�i�m���i�B�Q�M �B�b �K���/�2
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�T�Q�b�b�B�#�H�2 �B�M �i�?�2 �r�2���F�@�+�Q�m�T�H�B�M�; �i�?�2�`�K�Q�b�i���i �#�v �"�2�`�2�M�/�b�2�M�-�9�y �r�?�B�+�?

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

�/�B�b�i�`�B�#�m�i�B�Q�M �B�b �b�i�B�H�H �M�Q�i �� �"�Q�H�i�x�K���M�M �/�B�b�i�`�B�#�m�i�B�Q�M�- �r�?�B�+�? �`�2�[�m�B�`�2�b ��

�K�Q�`�2 ���/�p���M�+�2�/ �p�2�H�Q�+�B�i�v�@�b�+���H�B�M�; �i�?�2�`�K�Q�b�i���i �H�B�F�2 �i�?�2 �L�Q�b�û�@�>�Q�Q�p�2�`�9�R���9�j

�Q�` �L�Q�b�û�@�>�Q�Q�p�2�` �+�?���B�M�9�9�i�?�2�`�K�Q�b�i���i�b�X ���M�Q�i�?�2�` �K�2���M�b �Q�7 �i�2�K�T�2�`�@

���i�m�`�2 �+�Q�M�i�`�Q�H �`�2�H�B�2�b �Q�M �b�i�Q�+�?���b�i�B�+ ���T�T�`�Q���+�?�2�b �H�B�F�2 �i�?�2 ���M�/�2�`�b�2�M

�i�?�2�`�K�Q�b�i���i�-�9�8�r�?�2�`�2 �i�?�2 �p�2�H�Q�+�B�i�B�2�b �Q�7 �i�?�2 �T���`�i�B�+�H�2�b ���`�2 �`�2�b�2�i �i�Q ��

�J���t�r�2�H�H�@�"�Q�H�i�x�K���M�M �/�B�b�i�`�B�#�m�i�B�Q�M ���i �+�Q�M�b�i���M�i �i�B�K�2 �T�2�`�B�Q�/�b�X �P�i�?�2�`

�2�[�m���i�B�Q�M�b �Q�7 �K�Q�i�B�Q�M �b�m�+�? ���b �i�?�2 �G���M�;�2�p�B�M �2�[�m���i�B�Q�M �Q�7 �K�Q�i�B�Q�M ���`�2

���H�b�Q ���#�H�2 �i�Q �;�2�M�2�`���i�2 �+�Q�M�b�i���M�i�@�i�2�K�T�2�`���i�m�`�2 �2�M�b�2�K�#�H�2�b�X �>�2�`�2�- �i�?�2

�7�Q�`�+�2�b ���`�2 ���i�i�2�M�m���i�2�/ �#�v �� �7�`�B�+�i�B�Q�M �7�Q�`�+�2 �r�?�B�H�2 ���/�/�B�i�B�Q�M���H �b�i�Q�+�?���b�@

�i�B�+ �7�Q�`�+�2�b �U�ó�`���M�/�Q�K �F�B�+�F�b�ô�V ���`�2 ���T�T�H�B�2�/ �i�Q �i�?�2 �T���`�i�B�+�H�2�b�X �S�m�`�2

�J�Q�M�i�2 �*���`�H�Q ���T�T�`�Q���+�?�2�b �r�B�i�? �i�?�2 �J�2�i�`�Q�T�Q�H�B�b�@�>���b�i�B�M�;�b ���+�+�2�T�i���M�+�2

�+�`�B�i�2�`�B�Q�M�9�e���H�b�Q ���m�i�Q�K���i�B�+���H�H�v �;�2�M�2�`���i�2 ���MNV T �2�M�b�2�K�#�H�2�X

�h�?�2 �B�M�b�i���M�i���M�2�Q�m�b �T�`�2�b�b�m�`�2P�- �Q�M �i�?�2 �Q�i�?�2�` �?���M�/�- �/�2�T�2�M�/�b �Q�M

�#�Q�i�? �i�?�2 �K�Q�K�2�M�i�� ���M�/ �T�Q�b�B�i�B�Q�M�b�-

P =
1

3V

X

i

�T2
i

mi
+ � ì � f i ; �U�R�X�k�y�V

�r�?�2�`�2 �i�?�2 �T�`�Q�/�m�+�i �Q�7 �T�Q�b�B�i�B�Q�M ���M�/ �7�Q�`�+�2�-� ì � �7i �- �B�b �i�?�2 �p�B�`�B���H�- �r�?�B�+�?

���+�+�Q�m�M�i�b �7�Q�` �i�?�2 �/�2�p�B���i�B�Q�M �7�`�Q�K �B�/�2���H�@�;���b �#�2�?���p�B�Q�`�X �h�Q �b�B�K�m�H���i�2

���i �i�?�2 �+�Q�`�`�2�+�i ���p�2�`���;�2 �T�`�2�b�b�m�`�2�- �i�?�2 �T�Q�b�B�i�B�Q�M�b �Q�7 �i�?�2 �T���`�i�B�+�H�2�b ���M�/

�B�M�+�H�m�/�B�M�; �i�?�2 �#�Q�t �b�B�x�2 ���`�2 �m�b�m���H�H�v �`�2�b�+���H�2�/�-�2�X�;�X�- �#�v �i�?�2 �"�2�`�2�M�/�b�2�M

�r�2���F�@�+�Q�m�T�H�B�M�; �#���`�Q�b�i���i�X�9�y
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�6�`�2�2�@�1�M�2�`�;�v �*���H�+�m�H���i�B�Q�M�b

�J���M�v �i�?�2�`�K�Q�/�v�M���K�B�+ �T�`�Q�T�2�`�i�B�2�b �H�B�F�2 �i�?�2 �i�2�K�T�2�`���i�m�`�2�- �T�`�2�b�b�m�`�2�-

�Q�` �i�?�2 �/�2�M�b�B�i�v �+���M �#�2 �2�t�i�`���+�i�2�/ �7�`�Q�K �� �b�B�K�m�H���i�B�Q�M �#�v �+���H�+�m�H���i�B�M�;

�i�?�2 ���p�2�`���;�2 �Q�p�2�` �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �B�M�b�i���M�i���M�2�Q�m�b �p���`�B���#�H�2�X �6�Q�`

�i�?�2 �+���H�+�m�H���i�B�Q�M �Q�7 �7�`�2�2 �2�M�2�`�;�B�2�b�- �?�Q�r�2�p�2�`�- �B�i �B�b �M�Q�i �� �p�B���#�H�2 ���H�i�2�`�M���@

�i�B�p�2�X�9�d�-�9�3���H�i�?�Q�m�;�? �r�2 �+���M �2�t�T�`�2�b�b �1�[�X �R�X�R�j �7�Q�` �i�?�2 �7�`�2�2 �2�M�2�`�;�v ���b

���M �2�M�b�2�K�#�H�2 ���p�2�`���;�2 �#�v �M�Q�i�B�M�; �i�?���iQ(N; V; T) = h�2�t�T(� H (�t)) i �-

A(N; V; T) = � � � 1 �H�Mh�2�t�T(� H (�t)) i �U�R�X�k�R�V

�B�i �B�b �M�Q�i �T�Q�b�b�B�#�H�2 �i�Q �+���H�+�m�H���i�2 �7�`�2�2 �2�M�2�`�;�B�2�b �B�M �i�?�B�b �r���v�X �h�?�2

�2�M�b�2�K�#�H�2 ���p�2�`���;�2 �r�B�H�H �M�Q�i �+�Q�M�p�2�`�;�2�- �#�2�+���m�b�2 �+�Q�M�}�;�m�`���i�B�Q�M�b�t �r�B�i�?

�?�B�;�? �2�M�2�`�;�B�2�bH ���`�2 �b�2�H�/�Q�K �p�B�b�B�i�2�/ �B�M �� �b�B�K�m�H���i�B�Q�M �U�H�Q�r �"�Q�H�i�x�K���M�M

�r�2�B�;�?�i�V�- �#�m�i �?���p�2 �i�?�2 �b�i�`�Q�M�;�2�b�i �B�K�T���+�i �Q�M �i�?�2 �2�M�b�2�K�#�H�2 ���p�2�`���;�2�X

�h�?�m�b�- �B�i �r�Q�m�H�/ �#�2 �B�K�T�Q�b�b�B�#�H�2 �i�Q �Q�#�i���B�M �� �+�Q�M�p�2�`�;�2�/ �`�2�b�m�H�i�X �"�m�i
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�b�2�K�#�H�2�b ���M�/ �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M �K�2�+�?���M�B�b�K�b�X �6�Q�` �2�t���K�T�H�2�- ���H�i�?�Q�m�;�?
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�b�Q�K�2�i�B�K�2�b �#�2 �/�B�{�+�m�H�i �i�Q �`���i�B�Q�M���H�B�x�2 ���i �i�?�2 �K�B�+�`�Q�b�+�Q�T�B�+ �H�2�p�2�H�X

�6�Q�` �i�?�2�b�2 �`�2���b�Q�M�b�- �i�?�2�Q�`�2�i�B�+���H ���T�T�`�Q���+�?�2�b �`�2�T�`�2�b�2�M�i ���M �2�t�@

�i�`�2�K�2�H�v �m�b�2�7�m�H �+�Q�K�T�H�2�K�2�M�i �i�Q �2�t�T�2�`�B�K�2�M�i�- �#�v �T�`�Q�p�B�/�B�M�; �� �/�2�i���B�H�2�/

�K�B�+�`�Q�b�+�Q�T�B�+ �B�M�i�2�`�T�`�2�i���i�B�Q�M �Q�7 �i�?�2 �2�t�T�2�`�B�K�2�M�i���H �Q�#�b�2�`�p���i�B�Q�M�b�X �S�`�2�@
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�Q�M�2�@�/�B�K�2�M�b�B�Q�M���H �H�Q�M�;�B�i�m�/�B�M���H �K�2�K�Q�`�v�@�#���b�2�/ �i�2�`�K�- �� �i�`���M�b�p�2�`�b�2

�+�Q�M�}�M�2�K�2�M�i �i�2�`�K�- ���M�/ �� �H�Q�M�;�B�i�m�/�B�M���H �+�Q�M�}�M�2�K�2�M�i �i�2�`�K �T���b�i �i�?�2

�b�i�B�+�F �2�M�/�b�c �U�.�V �m�M�B�}�+���i�B�Q�M �Q�7 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�b �+�Q�`�`�2�b�T�Q�M�/�B�M�;

�i�Q ���H�H �i�?�2 �#���H�H�b ���M�/ �b�i�B�+�F�b �U���+�i�B�p�2 �b�m�#�b�T���+�2�V �B�M�i�Q �� �b�B�M�;�H�2 �#�B���b�B�M�;

�T�Q�i�2�M�i�B���H ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �2�M�p�2�H�Q�T�B�M�; �/�B�b�i�`�B�#�m�i�B�Q�M �b���K�T�H�B�M�; �U�1�.�a�V

�b�+�?�2�K�2�c�R�8�y�-�R�8�R�U�1�V �#�m�B�H�/�@�m�T �Q�7 �i�?�2 �K�2�K�Q�`�v �m�b�B�M�; �i�?�2 �H�Q�+���H �2�H�2�p���@

�i�B�Q�M �U�G�1�V �T�`�Q�+�2�/�m�`�2�-�R�8�k�H�2���/�B�M�; �i�Q �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �2�M���#�H�B�M�; ��
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�M�2���`�H�v �m�M�B�7�Q�`�K �b���K�T�H�B�M�; �Q�7 �i�?�2 ���+�i�B�p�2 �b�m�#�b�T���+�2 �U�`���/�B���H�H�v �r�B�i�?�B�M �i�?�2

�#���H�H�b�- �H�Q�M�;�B�i�m�/�B�M���H�H�v �r�B�i�?�B�M �i�?�2 �b�i�B�+�F�b�V�c �U�6�V �;�2�M�2�`���i�B�Q�M �Q�7 �� �#�B���b�2�/

�2�M�b�2�K�#�H�2 �Q�7 �+�Q�M�}�;�m�`���i�B�Q�M�b �m�b�B�M�; �i�?�B�b �T�`�2�Q�T�i�B�K�B�x�2�/ �#�B���b�B�M�; �T�Q�i�2�M�@

�i�B���H�- �7�Q�H�H�Q�r�B�M�; ���M �m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �U�l�a�V ���T�T�`�Q���+�?�c�R�k�8�-�R�k�e�U�:�V

�+���H�+�m�H���i�B�Q�M �Q�7 �i�?�2 �`�2�H���i�B�p�2 �7�`�2�2 �2�M�2�`�;�B�2�b �Q�7 �i�?�2 �b�i���i�2�b�p�B���`�2�r�2�B�;�?�i�B�M�;

���M�/ �b�i���i�2�@���b�b�B�;�M�K�2�M�i�X

�a�i�2�T�b �1�@�: ���`�2 �i�?�2 �b���K�2 ���b �B�M �i�?�2 �T�`�2�p�B�Q�m�b�H�v �/�2�p�2�H�Q�T�2�/ �G�1�l�a

�K�2�i�?�Q�/�R�9�e�-�R�8�j�U�b�2�2 ���H�b�Q �i�?�2 �7�`���;�K�2�M�i�@�#���b�2�/�-�R�9�d���H�+�?�2�K�B�+���H�R�8�9���R�8�d

���M�/ �+�Q�M�p�2�v�Q�`�@�#�2�H�i�R�8�3�p���`�B���M�i�b �Q�7 �i�?�B�b �b�+�?�2�K�2�V�- �b�i�2�T�b ���@�. �B�M�i�`�Q�/�m�+�2

�i�?�2 �K���B�M �7�2���i�m�`�2�b �Q�7 �i�?�2 �"���a ���T�T�`�Q���+�?�X �h�?�2�b�2 ���`�2�, �Ui �V �� �H�Q�r �B�M�i�2�`�@

�M���H �/�B�K�2�M�b�B�Q�M���H�B�i�v�-�B�X�2�X�i�?�2 �K�2�K�Q�`�v �Q�M�H�v �B�M�p�Q�H�p�2�b �Q�M�2�@�/�B�K�2�M�b�B�Q�M���H

�;�`�B�/�b �U���+�+�2�T�i���#�H�2 �K�2�K�Q�`�v �`�2�[�m�B�`�2�K�2�M�i�b�V�c �Uii �V �� �K�B�M�B�K���H �B�`�`�2�H�2�p���M�i

�p�Q�H�m�K�2�-�B�X�2�X�i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �p�Q�H�m�K�2 �Q�T�2�M�2�/ �i�Q �b���K�T�H�B�M�; �U���+�@

�i�B�p�2 �b�m�#�b�T���+�2�V �B�M�+�H�m�/�2�b �� �K�B�M�B�K���H �7�`���+�i�B�Q�M �Q�7 �`�2�;�B�Q�M�b �`�2�[�m�B�`�2�/ �7�Q�`

�2�M�b�m�`�B�M�; �i�`���M�b�B�i�B�Q�M�b �#�m�i �Q�i�?�2�`�r�B�b�2 �B�`�`�2�H�2�p���M�i �B�M �i�2�`�K�b �Q�7 �i�?�2 �7�`�2�2

�2�M�2�`�;�B�2�b �Q�7 �i�?�2 �b�i���i�2�b �U���+�+�2�T�i���#�H�2 �#�m�B�H�/�@�m�T �/�m�`���i�B�Q�M �`�2�[�m�B�`�2�K�2�M�i�b�-

�?�B�;�? �b�i���i�B�b�i�B�+���H �2�{�+�B�2�M�+�v�V�c �Uiii �V �� �T�`�Q�#�H�2�K�@���/���T�i�2�/ �;�2�Q�K�2�i�`�v �U��

�T�`�B�Q�`�B�b�T�2�+�B�}�+���i�B�Q�M �Q�7 �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �`�2�;�B�Q�M�b �+�Q�M�b�B�/�2�`�2�/ ���b

�`�2�H�2�p���M�i �Q�` �B�`�`�2�H�2�p���M�i�V�X

�h�?�2 �"���a�@�G�1�l�a ���T�T�`�Q���+�? �r���b ���T�T�H�B�2�/ �T�`�2�p�B�Q�m�b�H�v �i�Q �+�Q�M�7�Q�`�@

�K���i�B�Q�M���H �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �?�v�/�`���i�2�/ �T�2�T�@

�i�B�/�2�b�R�9�3�-�R�9�N���M�/ �+���`�#�Q�?�v�/�`���i�2�b�X�R�9�3�A�M �i�?�B�b �r�Q�`�F�- �B�i �B�b �m�b�2�/ �7�Q�`

�`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�b�- �+�Q�M�b�B�/�2�`�B�M�; �� �`�2�H�2�p���M�i �b�T���+�2 �Q�7 �R�e �/�B�K�2�M�b�B�Q�M�b

�2�M�+�Q�K�T���b�b�B�M�; ���i �K�Q�b�i �R�e �#���H�H�b �+�Q�M�M�2�+�i�2�/ �#�v �T���B�`�b �m�b�B�M�; ���i �K�Q�b�i

�j�k �b�i�B�+�F�b�X
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�U�6�V �l�a �b���K�T�H�B�M�;

� �#�B���b(�Z)

�U�:�V �`�2�r�2�B�;�?�i�B�M�;

G(�Z)

�H�Q�r
�K�2�/
�?�B�;�?

�6�B�;�m�`�2 �k�X�k�,�a�+�?�2�K���i�B�+ �B�H�H�m�b�i� �̀��i�B�Q�M �Q�7 �i�?�2 �b�m�+�+�2�b�b�B�p�2 �b�i�2�T�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2
�"���a�@�G�1�l�a ���T�T� �̀Q���+�?�X�h�?�2 �`�2�H�2�p���M�i �b�T���+�2�Z �B�b �b�?�Q�r�M ���b �� �i�r�Q�@�/�B�K�2�M�b�B�Q�M���H
�T�H���M�2 ���M�/ �i�?�2 �+���H�+�m�H���i�B�Q�M �B�M�p�Q�H�p�2�b �i�r�Q �#���H�H�b �+�Q�M�M�2�+�i�2�/ �#�v �Q�M�2 �b�i�B�+�F�X �h�?�2
�b�i�2�T�b ���`�2�, �U���V �+�?�Q�B�+�2 �Q�7 �i�?�2 �`�2�H�2�p���M�i �b�T���+�2�Z �U���R�V �T�2�`�K�B�i�i�B�M�; �i�Q �/�B�b�i�B�M�;�m�B�b�?
�#�2�i�r�2�2�M �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �b�i���i�2�b �Q�7 �B�M�i�2�`�2�b�i �U���k�V�c �U�"�V �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 �i�?�2
�`�2�H�2�p���M�i �b�i���i�2�b �#�v �K�2���M�b �Q�7 �#���H�H�b �U�?�v�T�2�`�b�T�?�2�`�2�b�V�- �2���+�? ���b�b�Q�+�B���i�2�/ �r�B�i�? �� �#�B���b�B�M�;
�T�Q�i�2�M�i�B���H �B�M�p�Q�H�p�B�M�; �� �`���/�B���H �K�2�K�Q�`�v�@�#���b�2�/ �i�2�`�K ���M�/ �� �`���/�B���H �+�Q�M�}�M�2�K�2�M�i �i�2�`�K�c
�U�*�V �/�2�}�M�B�i�B�Q�M �Q�7 �� �b�2�i �Q�7 �b�i�B�+�F�b �U�?�v�T�2�`�+�v�H�B�M�/�2�`�b�V �+�Q�M�M�2�+�i�B�M�; �i�?�2 �+�2�M�i�2�`�b �Q�7 �i�?�2�b�2
�#���H�H�b�- �2���+�? ���b�b�Q�+�B���i�2�/ �r�B�i�? �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �B�M�p�Q�H�p�B�M�; �� �H�Q�M�;�B�i�m�/�B�M���H �K�2�K�Q�`�v�@
�#���b�2�/ �i�2�`�K�- �� �i�`���M�b�p�2�`�b�2 �+�Q�M�}�M�2�K�2�M�i �i�2�`�K�- ���M�/ �� �H�Q�M�;�B�i�m�/�B�M���H �+�Q�M�}�M�2�K�2�M�i
�i�2�`�K �T���b�i �i�?�2 �b�i�B�+�F �2�M�/�b�c �U�.�V �m�M�B�}�+���i�B�Q�M �Q�7 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�b �+�Q�`�`�2�b�T�Q�M�/�B�M�;
�i�Q ���H�H �#���H�H�b ���M�/ �b�i�B�+�F�b �#�v �K�2���M�b �Q�7 ���M �1�.�a�@�i�v�T�2 �M�2�;���i�B�p�2�@�2�t�T�Q�M�2�M�i�B���H ���p�2�`���;�B�M�;�-
�H�2���/�B�M�; �i�Q �i�?�2 ���+�i�B�p�2 �b�m�#�b�T���+�2�c �U�1�V �+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H
V�#�B���b(�Z) �p�B���H�Q�+���H �2�H�2�p���i�B�Q�M �U�G�1�V�c �U�6�V �;�2�M�2�`���i�B�Q�M �Q�7 �� �#�B���b�2�/ �2�M�b�2�K�#�H�2 �Q�7
�+�Q�M�}�;�m�`���i�B�Q�M�b �r�B�i�? �M�2���`�H�v �m�M�B�7�Q�`�K �U�`���/�B���H�H�v �r�B�i�?�B�M �i�?�2 �#���H�H�b�- �H�Q�M�;�B�i�m�/�B�M���H�H�v
�r�B�i�?�B�M �i�?�2 �b�i�B�+�F�b�V �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M� �#�B���b(�Z) �Q�p�2�` �i�?�2 ���+�i�B�p�2 �b�m�#�b�T���+�2
�p�B���m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �U�l�a�V�c �U�:�V �`�2�+�Q�p�2�`�v �Q�7 �i�?�2 �m�M�#�B���b�2�/ �7�`�2�2 �2�M�2�`�;�vG(�Z)
�r�B�i�?�B�M �i�?�2 ���+�i�B�p�2 �b�m�#�b�T���+�2�p�B���`�2�r�2�B�;�?�i�B�M�;�- ���M�/ �+���H�+�m�H���i�B�Q�M �Q�7 �i�?�2 �`�2�H���i�B�p�2
�7�`�2�2 �2�M�2�`�;�B�2�b �Q�7 �i�?�2 �b�i���i�2�b�p�B���b�i���i�2�@���b�b�B�;�M�K�2�M�i�X �A�M �/�`���r�B�M�;�b ���R ���M�/ �1�@�:�- �i�?�2
�+�Q�H�Q�`�B�M�; �`�2�7�2�`�b �i�Q �i�?�2 �B�M�/�B�+���i�2�/ �[�m���M�i�B�i�v�X
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�i�`�Q�X �h�?�2�b�2 �+�Q�K�T�Q�m�M�/�b �b�?���`�2 �i�?�2 �b���K�2 �H�Q�r�2�`�@�`�B�K �;�`�Q�m�TR�- �M���K�2�H�v

�� �T�2�M�i�v�H �+�?���B�M�- �#�m�i �T�`�2�b�2�M�i �/�B�z�2�`�2�M�i �~���T�b�a�- �M���K�2�H�v �� �[�m�B�M�Q�t���@

�H�B�M�2 �7�Q�`�Z�m�B�M�Q���M�/ �� �R�-�k�@�/�B�M�B�i�`�Q�#�2�M�x�2�M�2 �7�Q�`�L�B�i�`�Q�U�6�B�;�X �k�X�R�2�V�X

�>�B�;�? �`�2�b�Q�H�m�i�B�Q�M �s�@�`���v �b�i�`�m�+�i�m�`�2�b ���`�2 ���p���B�H���#�H�2 �7�Q�` �#�Q�i�? �+�Q�K�@

�T�Q�m�M�/�b�-�R�R�8�-�R�8�N���M�/ �i�?�2�B�` �+�Q�M�7�Q�`�K���i�B�Q�M���H �2�[�m�B�H�B�#�`�B�� �?���p�2 �#�2�2�M �B�M�@

�p�2�b�i�B�;���i�2�/ �2�t�T�2�`�B�K�2�M�i���H�H�v �#�v �K�2���M�b �Q�7 �p���`�B���#�H�2�@�i�2�K�T�2�`���i�m�`�2 �L�J�_

�2�t�T�2�`�B�K�2�M�i�b�X�8�9�-�3�8�-�R�y�y�-�R�y�d�-�R�R�R�-�R�R�k�6�Q�`�Z�m�B�M�Q�B�M �/�B�+�?�H�Q�`�Q�K�2�i�?���M�2�- �i�?�2
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�#�2�i�r�2�2�M �i�?�2 �#�`�B�/�;�2�b�- �Q�M�H�v �i�?�2�E�B�i�2�+�Q�M�7�Q�`�K���i�B�Q�M �B�b �T�Q�T�m�H���i�2�/�-
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�2�t�T�2�`�B�K�2�M�i���H �/���i�� �r�?�2�M�2�p�2�` ���p���B�H���#�H�2�X �h�?�2�v ���H�b�Q �T�2�`�K�B�i �i�Q �2�t���K�@

�B�M�2 �i�?�2 �2�z�2�+�i�b �Q�7 �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �7�m�M�+�i�B�Q�M���H�B�x���i�B�Q�M�- �i�?�2 �b�Q�H�p�2�M�i

�2�M�p�B�`�Q�M�K�2�M�i ���M�/ �i�?�2 �i�2�K�T�2�`���i�m�`�2 �Q�M �i�?�2�o���b�2�@�E�B�i�2�2�[�m�H�B�#�`�B�m�K �B�M

�� �b�v�b�i�2�K���i�B�+ �7���b�?�B�Q�M�X �J�Q�b�i �B�K�T�Q�`�i���M�i�H�v�- �i�?�2 �`�2�H���i�B�p�2 �7�`�2�2 �2�M�2�`�;�B�2�b

�+���H�+�m�H���i�2�/ �7�Q�` �i�?�2 �B�M�i�2�`�K�2�/�B���i�2 �b�i���i�2�b �#�2�i�r�2�2�M�o���b�2���M�/�E�B�i�2�-

�B�X�2�X�r�?�B�+�? �+�Q�K�#�B�M�2 �Q�T�2�M ���M�/ �+�H�Q�b�2�/ �~���T�b�- �T�2�`�K�B�i �i�Q �B�M�p�2�b�i�B�;���i�2

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

�i�?�2 �`�2�H���i�B�p�2 �H�B�F�2�H�B�?�Q�Q�/�b �Q�7 �+�Q�M�+�2�`�i�2�/�p�b�X���b�v�M�+�?�`�Q�M�Q�m�b �K�2�+�?���M�B�b�K�b
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�b�T���M�b �� �R�e�@�/�B�K�2�M�b�B�Q�M���H �b�T���+�2 �/�2�}�M�2�/ �#�v ���b �K���M�v �/�B�?�2�/�`���H ���M�;�H�2�b
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�/�2�}�M�2�/ �#�v �+���M�Q�M�B�+���H �/�B�?�2�/�`���H �p���H�m�2�b ���T�T�`�Q�T�`�B���i�2 �7�Q�` �Q�T�2�M�f�+�H�Q�b�2�/
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�~�B�T�T�B�M�; �#�B�i �U�a�2�+�i�X �k�X�k�X�k�V�X �J�Q�b�i �+���H�+�m�H���i�B�Q�M�b �B�M�p�Q�H�p�2 �Q�M�H�v �� �b�m�#�b�2�i

�Q�7 �i�?�2�b�2 �j�k �b�i�B�+�F�b�- ���M�/ �� �/�B�`�2�+�i�o���b�2�i�Q�E�B�i�2�b�i�B�+�F �U�M�Q�M�@�h���t�B�+���#�-

�7�Q�m�`�@�#�B�i �+�?���M�;�2�V �B�b ���H�b�Q �+�Q�M�b�B�/�2�`�2�/ �B�M �b�Q�K�2 �+���b�2�b �U�h���#�X �k�X�k ���M�/

�a�2�+�i�X �k�X�k�X�k�V�X

�h�?�2p = 1 ; 2; :::; P �#�B���b�B�M�; �Q�#�D�2�+�i�b �UP = Pb + Ps �V ���`�2 ���H�H ���b�b�Q�@

�+�B���i�2�/ �r�B�i�? �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���HBp = Bp(�Z; �ap; �J p) �B�M�+�H�m�/�B�M�; ��

�+�Q�M�}�M�2�K�2�M�i ���M�/ �� �K�2�K�Q�`�v�@�#���b�2�/ �+�Q�K�T�Q�M�2�M�i�X �h�?�2 �+�Q�M�}�M�2�K�2�M�i

�+�Q�K�T�Q�M�2�M�i �2�M�b�m�`�2�b �i�?���i �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �2�M�2�`�;�v �B�M�+�`�2���b�2�b

�b�?���`�T�H�v �m�T�Q�M �2�t�B�i�B�M�; �i�?�2 �Q�#�D�2�+�i�- �`���/�B���H�H�v �r�B�i�?�B�M �� �#���H�H�- �i�`���M�b�@
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�p�2�`�b�2�H�v ���b �r�2�H�H ���b �H�Q�M�;�B�i�m�/�B�M���H�H�v �T���b�i �i�?�2 �2�M�/ �T�Q�B�M�i�b �r�B�i�?�B�M ��

�b�i�B�+�F�X �h�?�2 �T���`���K�2�i�2�`�b �/�2�}�M�B�M�; �i�?�B�b �+�Q�K�T�Q�M�2�M�i �7�Q�` �� �;�B�p�2�M �Q�#�@

�D�2�+�i �U�Zc;pb ���M�/Rpb �7�Q�` �� �#���H�H�-Hps �-�Zs;p s ���M�/�Ze;ps �7�Q�` �� �b�i�B�+�F�-

���H�Q�M�; �r�B�i�? �+�Q�M�}�M�2�K�2�M�i �7�Q�`�+�2 �+�Q�M�b�i���M�i�b �7�Q�` �#�Q�i�? �Q�#�D�2�+�i �i�v�T�2�b�V ���`�2

�M�Q�i�2�/ �;�2�M�2�`�B�+���H�H�v ���b �� �p�2�+�i�Q�`�ap�X �h�?�2 �K�2�K�Q�`�v�@�#���b�2�/ �+�Q�K�T�Q�M�2�M�i

�T�2�`�K�B�i�b �i�Q �K�Q�/�m�H���i�2 �i�?�2 �b���K�T�H�B�M�; �r�B�i�?�B�M �i�?�2 �Q�#�D�2�+�i ���H�Q�M�; �Q�M�2

�/�B�`�2�+�i�B�Q�M �U�`���/�B���H�H�v �r�B�i�?�B�M �� �#���H�H�- �H�Q�M�;�B�i�m�/�B�M���H�H�v �r�B�i�?�B�M �� �b�i�B�+�F�V�X

�h�?�B�b �B�b �/�Q�M�2 �#�v ���b�b�Q�+�B���i�B�M�; �� �K�2�K�Q�`�v �p�2�+�i�Q�`�J p �i�Q �2���+�? �Q�#�D�2�+�i�-

�i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �2�M�i�`�B�2�b �`�2�T�`�2�b�2�M�i�B�M�; �r�2�B�;�?�i�b �U�7�Q�`�+�2 �+�Q�M�b�i���M�i�b�V

���b�b�B�;�M�2�/ �i�Q �H�Q�+���H �7�m�M�+�i�B�Q�M�b �U�[�m���/�`���i�B�+�R�9�d�-�R�9�3�Q�` �+�m�#�B�+�R�8�9�b�T�H�B�M�2�R�e�k

�7�m�M�+�i�B�Q�M�b�V �+�2�M�i�2�`�2�/ ���i �`�2�;�m�H���`�H�v �b�T���+�2�/ �;�`�B�/ �T�Q�B�M�i�b ���H�Q�M�; �i�?�2 �;�B�p�2�M

�/�B�`�2�+�i�B�Q�M�X �h�?�2 �K���i�?�2�K���i�B�+���H �2�t�T�`�2�b�b�B�Q�M�b �7�Q�` �i�?�2�b�2 �#�B���b�B�M�; �T�Q�i�2�M�@

�i�B���H�b �+���M �#�2 �7�Q�m�M�/ �B�M �_�2�7�X�R�9�N�U�b�2�2 ���T�T�2�M�/�B�+�2�b �� ���M�/ �" �i�?�2�`�2�B�M�-

�r�?�2�`�2 �b�m�#�b�+�`�B�T�i�bs ���M�/c ���`�2 �m�b�2�/ �B�M�b�i�2���/ �Q�7b ���M�/s �7�Q�` �#���H�H�b ���M�/

�b�i�B�+�F�b�- �`�2�b�T�2�+�i�B�p�2�H�v�V�X
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�h���#�H�2 �k�X�R�,�*���M�Q�M�B�+���H �/�B�?�2�/� �̀��H�@���M�;�H�2 �p���H�m�2�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �R�e �+�Q�M�7�Q�`�K���i�B�Q�M���H �b�i���i�2�b �+�Q�M�b�B�/�2� �̀2�/ �B�M �i�?�2�E�B�i�2�R �7���K�B�H�v�X�h�?�2
�R�e �b�i���i�2�b ���M�/ �d �b�i���i�2 �;�`�Q�m�T�b �Q�7 �i�?�B�b �7���K�B�H�v ���`�2 �b�?�Q�r�M �B�M �6�B�;�X �k�X�j�X �h�?�2 �H���#�2�H�H�B�M�; �Q�7 �i�?�2 �9 �~���T�b ���M�/ �R�e �/�B�?�2�/�`���H ���M�;�H�2�b �B�b �B�H�H�m�b�i�`���i�2�/
�B�M �6�B�;�b�X �k�X�R�+�- �k�X�R�7 ���M�/ �k�X�R�;�X �h�?�2 �`�2�T�Q�`�i�2�/ �/�B�?�2�/�`���H�@���M�;�H�2 �p���H�m�2�b �/�2�}�M�2 �i�?�2 �+�2�M�i�2�`�b �Q�7 �i�?�2 �#���H�H�b �B�M �i�?�2 �R�e�@�/�B�K�2�M�b�B�Q�M���H �`�2�H�2�p���M�i
�b�T���+�2 �m�b�2�/ �i�Q �/�2�}�M�2 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �B�M �i�?�2 �"���a�@�G�1�l�a �b�B�K�m�H���i�B�Q�M�b�- ���b �r�2�H�H ���b �i�Q ���M���H�v�x�2 �i�?�2 �b�B�K�m�H���i�B�Q�M�b �B�M �i�2�`�K�b �Q�7
�b�i���i�2�@���b�b�B�;�M�K�2�M�i�X �h�?�2 ���i�Q�K�b �/�2�}�M�B�M�; �i�?�2�b�2 �/�B�?�2�/�`���H ���M�;�H�2�b �7�Q�` �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�b�Z�m�B�M�Q���M�/�L�B�i�`�Q���`�2 �H�B�b�i�2�/ �B�M �h���#�X �k�X�"�X�R�X
�*�Q�`�`�2�b�T�Q�M�/�B�M�; �+���M�Q�M�B�+���H �/�B�?�2�/�`���H�@���M�;�H�2 �p���H�m�2�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �R�e �+�Q�M�7�Q�`�K���i�B�Q�M���H �b�i���i�2�b �Q�7 �i�?�2�E�B�i�2�k �7���K�B�H�v �+���M �#�2 �7�Q�m�M�/
�B�M �h���#�X �k�X�*�X�R�X �L�Q�i�2 �i�?���i �i�?�2�E�B�i�2�k �7���K�B�H�v �B�b �M�Q�i �m�b�2�/ �B�M �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �"���a�@�G�1�l�a �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�- �#�m�i �Q�M�H�v �i�Q ���M���H�v�x�2
�i�?�2 �b�B�K�m�H���i�B�Q�M�b �B�M �i�2�`�K�b �Q�7 �b�i���i�2�@���b�b�B�;�M�K�2�M�i�X

�.�B�?�2�/�`���H ���M�;�H�2�b �(�/�2�;�)
�� �" �* �.

�A�M�/�2�t �a�i���i�2 �a�i���i�2 �;�`�Q�m�T� �� 0 � �� 1 � �� 1 � �� 0 � �" 0 � �" 1 � �" 1 � �" 0 � �* 0 � �* 1 � �* 1 � �* 0 � �. 0 � �. 1 � �. 1 � �. 0

�R �y�y�y�y�o���b�2 �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�k �R�y�y�y�P�M�2�Q�T�2�M �e�8 �k�9�e �N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�j �y�R�y�y �P�M�2�Q�T�2�M �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �@�N �@�k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�9 �y�y�R�y�P�M�2�Q�T�2�M �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �k�9�e �N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�8 �y�y�y�R�P�M�2�Q�T�2�M �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �@�N �@�k�9�e �@�e�8
�e �R�R�y�y�h�r�Q�Q�T�2�M�@�+�B�b�@o �e�8 �k�9�e �N �@�k�N�j�k�N�j �@�N �@�k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�d �R�y�R�y�h�r�Q�Q�T�2�M�@�i� �̀��M�b �e�8 �k�9�e �N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �k�9�e �N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�3 �R�y�y�R�h�r�Q�Q�T�2�M�@�+�B�b�@p �e�8 �k�9�e �N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �@�N �@�k�9�e �@�e�8
�N �y�R�R�y�h�r�Q�Q�T�2�M�@�+�B�b�@p �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �@�N �@�k�9�e �@�e�8�e�8 �k�9�e �N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�R�y �y�R�y�R�h�r�Q�Q�T�2�M�@�i� �̀��M�b�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �@�N �@�k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �@�N �@�k�9�e �@�e�8
�R�R �y�y�R�R�h�r�Q�Q�T�2�M�@�+�B�b�@o �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �k�9�e �N �@�k�N�j�k�N�j �@�N �@�k�9�e �@�e�8
�R�k �R�R�R�y�h�?�`�2�2�Q�T�2�M �e�8 �k�9�e �N �@�k�N�j�k�N�j �@�N �@�k�9�e �@�e�8�e�8 �k�9�e �N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�R�j �R�R�y�R�h�?�`�2�2�Q�T�2�M �e�8 �k�9�e �N �@�k�N�j�k�N�j �@�N �@�k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �@�N �@�k�9�e �@�e�8
�R�9 �R�y�R�R�h�?�`�2�2�Q�T�2�M �e�8 �k�9�e �N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �k�9�e �N �@�k�N�j�k�N�j �@�N �@�k�9�e �@�e�8
�R�8 �y�R�R�R�h�?�`�2�2�Q�T�2�M �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �@�N �@�k�9�e �@�e�8�e�8 �k�9�e �N �@�k�N�j�k�N�j �@�N �@�k�9�e �@�e�8
�R�e �R�R�R�R�E�B�i�2 �e�8 �k�9�e �N �@�k�N�j�k�N�j �@�N �@�k�9�e �@�e�8�e�8 �k�9�e �N �@�k�N�j�k�N�j �@�N �@�k�9�e �@�e�8
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�A�M �a�i�2�T �.�- �i�?�2 �B�M�/�B�p�B�/�m���H �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�b �Q�7 �i�?�2P �Q�#�D�2�+�i�b

���`�2 �+�Q�K�#�B�M�2�/ �B�M�i�Q ���M �Q�p�2�`���H�H �#�B���b�B�M�; �T�Q�i�2�M�i�B���HB = B(�Z; �a; �J )

�m�b�B�M�; �� �M�2�;���i�B�p�2�@�2�t�T�Q�M�2�M�i�B���H ���p�2�`���;�B�M�; �`�2�K�B�M�B�b�+�2�M�i �Q�7 �i�?�2 �1�.�a

�+�Q�K�#�B�M���i�B�Q�M�-�R�8�y�-�R�8�R�M���K�2�H�v

B(�Z; �a; �J ) = � � � 1 �H�M
PX

p=1

�2�t�T[� � Bp(�Z; �ap; �J p)] ; �U�k�X�R�V

�r�?�2�`�2�a = f �apg�-�J = f �J pg ���M�/� = ( k�" T) � 1�-k�" �#�2�B�M�; �"�Q�H�i�x�@

�K���M�M�ö�b �+�Q�M�b�i���M�i ���M�/T �i�?�2 ���#�b�Q�H�m�i�2 �i�2�K�T�2�`���i�m�`�2�X �h�?�B�b �7�Q�`�K

�Q�7 ���p�2�`���;�B�M�; �2�M�b�m�`�2�b �i�?���i �i�?�2 �2�z�2�+�i�B�p�2 �+�Q�M�}�M�2�K�2�M�i �p�Q�H�m�K�2 �Q�7B�-

�`�2�7�2�`�`�2�/ �i�Q ���b �i�?�2 ���+�i�B�p�2 �b�m�#�b�T���+�2�- �B�b �i�?�2 �m�M�B�Q�M �Q�7 �i�?�2 �2�z�2�+�i�B�p�2

�+�Q�M�}�M�2�K�2�M�i �p�Q�H�m�K�2�b �Q�7 ���H�H �i�?�2 �Q�#�D�2�+�i�bBp�- ���M�/ �i�?���i �i�?�2 �K�2�K�Q�`�v�@

�#���b�2�/ �#�B���b�B�M�; �B�MB �B�b �/�Q�K�B�M���i�2�/ �#�v �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���HBp �Q�7 �i�?�2

�Q�#�D�2�+�i �B�M �r�?�B�+�? �i�?�2 �+�m�`�`�2�M�i �+�Q�M�}�;�m�`���i�B�Q�M �B�b �H�Q�+���i�2�/�X

�a�i�2�T �1 �+�Q�M�b�B�b�i�b �Q�7 ���M �B�M�B�i�B���H �M�Q�M�@�2�[�m�B�H�B�#�`�B�m�K �J�. �b�B�K�m�H���i�B�Q�M

�+���H�H�2�/ �i�?�2 �H�Q�+���H�@�2�H�2�p���i�B�Q�M�R�8�k�U�G�1�V �T�?���b�2�- �B�M �r�?�B�+�? �i�?�2 �Q�p�2�`���H�H

�K�2�K�Q�`�v �p�2�+�i�Q�`�J �B�b �T�`�Q�;�`�2�b�b�B�p�2�H�v �+�Q�M�b�i�`�m�+�i�2�/ �#�v �+�m�K�m�H���i�B�M�;

�i�?�2 �M�m�K�#�2�`�b �Q�7 �p�B�b�B�i�b �i�Q �i�?�2 �+�2�H�H�@�M�2�B�;�?�#�Q�`�?�Q�Q�/�b �Q�7 �i�?�2 �/�B�z�2�`�2�M�i

�;�`�B�/ �T�Q�B�M�i�b �Q�7 ���H�H �i�?�2 �Q�#�D�2�+�i�b�X �h�?�B�b �T�?���b�2 �B�b �i�2�`�K�B�M���i�2�/ �r�?�2�M �i�?�2

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

�U�`���/�B���H�H�v �r�B�i�?�B�M �i�?�2 �#���H�H�b�- �H�Q�M�;�B�i�m�/�B�M���H�H�v �r�B�i�?�B�M �i�?�2 �b�i�B�+�F�b�V�X

�a�i�2�T �6 �+�Q�M�b�B�b�i�b �Q�7 �� �b�m�#�b�2�[�m�2�M�i �2�[�m�B�H�B�#�`�B�m�K �J�. �b�B�K�m�H���i�B�Q�M

�+���H�H�2�/ �i�?�2 �m�K�#�`�2�H�H���@�b���K�T�H�B�M�;�R�k�8�U�l�a�V �T�?���b�2�- �B�M �r�?�B�+�? �i�?�2 �K�2�K�Q�`�v

�B�b �7�`�Q�x�2�M ���M�/ �+�Q�M�}�;�m�`���i�B�Q�M�b ���`�2 �;�2�M�2�`���i�2�/ �r�B�i�? �"�Q�H�i�x�K���M�M �T�`�Q�#�@

���#�B�H�B�i�B�2�b ���T�T�`�Q�T�`�B���i�2 �7�Q�` �i�?�2 �#�B���b�2�/ �2�M�b�2�K�#�H�2�X �A�M �T���`�i�B�+�m�H���`�- �i�?�2

�#�B���b�B�M�; �b�?�Q�m�H�/ �2�M�b�m�`�2 ���M �2�t�i�2�M�b�B�p�2 ���M�/ �?�Q�K�Q�;�2�M�2�Q�m�b �b���K�T�H�B�M�; �Q�7

���H�H �i�?�2 �`�2�H�2�p���M�i �b�i���i�2�b �U�#���H�H�b�V ���b �r�2�H�H ���b �� �b�m�{�+�B�2�M�i �M�m�K�#�2�` �Q�7 �i�`���M�@

�b�B�i�B�Q�M�b �#�2�i�r�2�2�M �i�?�2�b�2 �b�i���i�2�b �U�p�B���i�?�2 �b�i�B�+�F�b�V�X �h�?�2 �l�a �T�?���b�2 �;�`�2���i�H�v

�2�M�?���M�+�2�b�R�9�e�-�R�9�3�-�R�8�9�-�R�8�8�i�?�2 ���+�+�m�`���+�v �Q�7 �i�?�2 �`�2�b�m�H�i�b �+�Q�K�T���`�2�/ �i�Q

�i�?�2 �m�b�2 �Q�7 �i�?�2 �M�2�;���i�B�p�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H ���b ���M �2�b�i�B�K���i�2 �7�Q�` �i�?�2
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�+�Q�`�`�2�b�T�Q�M�/�B�M�; �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2�X�R�9�j�-�R�e�j

�6�B�M���H�H�v�- �B�M �a�i�2�T �:�- �i�?�2 �b�i���i�B�b�i�B�+�b �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �m�M�#�B���b�2�/

�U�T�?�v�b�B�+���H�V �2�M�b�2�K�#�H�2 ���M�/�- �B�M �T���`�i�B�+�m�H���`�- �i�?�2 �`�2�H���i�B�p�2 �7�`�2�2 �2�M�2�`�;�B�2�b �Q�7

�i�?�2 �b�i���i�2�b�- �B�b �`�2�+�Q�p�2�`�2�/ �#�v �`�2�r�2�B�;�?�i�B�M�;�X�R�9�e�h�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2

�b�i���i�2�b �B�M �i�?�B�b ���M���H�v�b�B�b �b�i�2�T �/�Q�2�b �M�Q�i �M�2�2�/ �i�Q �#�2 �2�t���+�i�H�v �B�/�2�M�i�B�+���H

�i�Q �i�?���i �2�K�T�H�Q�v�2�/ �/�m�`�B�M�; �i�?�2 �b���K�T�H�B�M�; ���M�/�- �B�M �b�Q�K�2 �+���b�2�b�- �i�?�2

�`�2�b�m�H�i�B�M�; �`�2�H���i�B�p�2 �7�`�2�2 �2�M�2�`�;�B�2�b �K���v �#�2 �p�2�`�v �b�2�M�b�B�i�B�p�2 �i�Q �i�?�B�b �/�2�7�@

�B�M�B�i�B�Q�M�X�R�9�N�A�M �i�?�2 �T�`�2�b�2�M�i �b�i�m�/�v�- �?�Q�r�2�p�2�`�- �i�?�2 �i�r�Q �/�2�}�M�B�i�B�Q�M�b ���`�2

�F�2�T�i �+�Q�K�T���i�B�#�H�2�-�B�X�2�X�i�?�2 �b���K�T�H�2�/ �+�Q�M�}�;�m�`���i�B�Q�M�b ���`�2 ���b�b�B�;�M�2�/ �i�Q

�� �b�i���i�2pb �r�?�2�M �i�?�2�B�` �/�B�b�i���M�+�2 �i�Q �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �#���H�H �+�2�M�i�2�`

�B�b �#�2�H�Q�r �� �b�2�H�2�+�i�2�/ �+�m�i�Q�z~Rpb �X �h�?�2 �7�`�2�2 �2�M�2�`�;�v �Q�7 �i�?�2 �b�i���i�2pb �B�b

�i�?�2�M �+���H�+�m�H���i�2�/ �#���b�2�/ �Q�M �i�?�2 �b�B�K�m�H���i�2�/ �i�`���D�2�+�i�Q�`�v �U�l�a �T�?���b�2�V�- ���b

Gpb = � � � 1 �H�M
P N

n =1 �( ~Rpb � j �Zn � �Zc;pb j) �2�t�T[+ � B(�Zn )]
P N

n =1 �2�t�T[+ � B(�Zn )]
;

�U�k�X�k�V

�r�?�2�`�2� �B�b �i�?�2 �>�2���p�B�b�B�/�2 �b�i�2�T �7�m�M�+�i�B�Q�M�-N �B�b �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7

�i�`���D�2�+�i�Q�`�v �7�`���K�2�b�- ���M�/�Zn �B�b �i�?�2�Z �p�2�+�i�Q�` ���b�b�Q�+�B���i�2�/ �r�B�i�? �� �7�`���K�2

n�X �h�?�2 �`���/�B�m�b~Rpb �B�b �+�?�Q�b�2�M �?�2�`�2 �i�Q �#�2 �`�2�H���i�B�p�2�H�v �b�K���H�H�- �b�Q �i�?���i ��

�+�Q�M�}�;�m�`���i�B�Q�M �B�b �M�2�p�2�` ���b�b�B�;�M�2�/ �i�Q �K�Q�`�2 �i�?���M �Q�M�2 �b�i���i�2 ���M�/ �b�Q�K�2

�+�Q�M�}�;�m�`���i�B�Q�M�b �K���v �`�2�K���B�M �m�M���b�b�B�;�M�2�/�X �h�?�2 �+���H�+�m�H���i�2�/ �`�2�H���i�B�p�2

�7�`�2�2 �2�M�2�`�;�B�2�b �2�M�+�Q�K�T���b�b ���M �m�M�F�M�Q�r�M �Q�z�b�2�i�- ���M�/ ���`�2 ���`�#�B�i�`���`�B�H�v

���M�+�?�Q�`�2�/ �i�Q �x�2�`�Q ���i �i�?�2�o���b�2�b�i���i�2�X

�h�?�2 �/�2�i���B�H�b �+�Q�M�+�2�`�M�B�M�; �i�?�2 �T���`���K�2�i�2�`�b �Q�7 �i�?�2 �G�1�- �l�a ���M�/

�`�2�r�2�B�;�?�i�B�M�; �T�`�Q�i�Q�+�Q�H�b ���`�2 �T�`�Q�p�B�/�2�/ �B�M �a�2�+�i�X �k�X�k�X�j�X
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�h���#�H�2 �k�X�k�,�a�B�t �b�2�i�b �Q�7 �T�H���B�M �J�. ���M�/ �"���a�@�G�1�l�a �b�B�K�m�H���i�B�Q�M�b �+���`�`�B�2�/ �Q�m�i �7�Q�` �i�?�2 � �̀2�b�Q� �̀+�B�M�(�9�)��� �̀2�M�2�b�Z�m�B�M�Q���M�/�L�B�i�`�Q�X�6�Q�`
�2���+�? �b�2�i�- �i�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2�, �i�?�2 �b�2�i �B�M�/�2�t�- �i�?�2 �M�m�K�#�2�`N �b�B�K�Q�7 �b�B�K�m�H���i�B�Q�M�b �B�M �i�?�2 �b�2�i�- �i�?�2 �+�Q�K�T�Q�m�M�/�* �U�Z�,�Z�m�B�M�Q�c �L�,
�L�B�i�`�Q�V�- �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i�1 �U�o�, �p���+�m�m�K�c �*�, �+�?�H�Q�`�Q�7�Q�`�K�c �h�, �i�Q�H�m�2�M�2�V�- �i�?�2 �i�2�K�T�2�`���i�m�`�2�h �U�R�N�3�, �R�N�3�X�R�8 �E�c �k�9�3�, �k�9�3�X�R�8 �E�c �k�N�3�,
�k�N�3�X�R�8 �E�V�- �i�?�2 �M�m�K�#�2�`Pb �Q�7 �#���H�H�b�- �i�?�2 �M�m�K�#�2�`Ps �Q�7 �b�i�B�+�F�b�- �i�?�2 �"���a�@�G�1�l�a �b�2�i�m�T �U�7�Q�m�`�@�H�2�i�i�2�` �b�i�`�B�M�; ���b �/�2�}�M�2�/ �B�M �a�2�+�i�X �k�X�k�X�k�V�-
���M�/ �� �b�?�Q�`�i �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �i�?�2 �b�2�i�X �L�Q�i�2 �i�?���i �a�2�i �R �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �m�M�#�B���b�2�/ �J�. �b�B�K�m�H���i�B�Q�M�b�- ���M�/ �i�?���i �R�e �b�B�K�m�H���i�B�Q�M�b �Q�7 �a�2�i �e
�U�Z�o�k�N�3 ���M�/ �L�o�k�N�3�V �r�2�`�2 ���H�`�2���/�v ���p���B�H���#�H�2 �7�`�Q�K �a�2�i �8�- �b�Q �i�?���i �Q�M�H�v �k�j�R �b�B�K�m�H���i�B�Q�M�b �r�2�`�2 �+���`�`�B�2�/ �B�M �i�Q�i���H�X �h�?�2 �T���`���K�2�i�2�`�b ���M�/
�`�2�b�m�H�i�b �Q�7 �i�?�2�b�2 �b�B�K�m�H���i�B�Q�M�b ���`�2 �/�2�i���B�H�2�/ �B�M �h���#�b�X �k�X�>�X�R ���M�/ �k�X�>�X�k �7�Q�`�Z�m�B�M�Q���M�/�L�B�i�`�Q�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�a�2�i N �b�B�K �* �1 �h Pb Ps �a�2�i�m�T �.�2�b�+�`�B�T�i�B�Q�M

�R �k� �R�3
�Z
�L

�o
�*
�h

�R�N�3
�k�9�3
�k�N�3

�y �y
�o���a�1
�E�A�h�1

�l�M�#�B���b�2�/ �J�. �b�B�K�m�H���i�B�Q�M�b �b�i���`�i�2�/
�7�`�Q�K �i�?�2 �B�M�/�B�+���i�2�/ �+�Q�M�7�Q�`�K���i�B�Q�M

�k �R �Z �o �k�N�3 �k �R �.�A�_�1
�.�B�`�2�+�i�o���b�2�i�Q�E�B�i�2�i�`���M�b�B�i�B�Q�M
�m�b�B�M�; �� �b�B�M�;�H�2 �b�i�B�+�F

�j �R �Z �o �k�N�3 �8 �9 �S���h�>
�A�M�/�B�`�2�+�i�o���b�2�i�Q�E�B�i�2�i�`���M�b�B�i�B�Q�M
�m�b�B�M�; �j �B�M�i�2�`�K�2�/�B���i�2 �#���H�H�b ���M�/
�9 �b�m�+�+�2�b�b�B�p�2 �b�i�B�+�F�b �U�p�B�� �+�B�b�@�T�V

�9 �R �Z �o �k�N�3 �R�e �j�k ????
���H�H �T�Q�b�b�B�#�H�2 �#���H�H�b �U�R�e�V ���M�/ �b�i�B�+�F�b �U�j�k�V
�B�M �� �b�B�M�;�H�2 �b�B�K�m�H���i�B�Q�M

�8 �k� �j�k
�Z
�L

�o �k�N�3 �k �R

���G�G�S�,
?�y�y�y�- �y?�y�y�- �y�y?�y�- �y�y�y?�-
?�R�y�y�- �R?�y�y�- �R�y?�y�- �R�y�y?�-
?�y�R�y�- �y?�R�y�- �y�R?�y�- �y�R�y?�-
?�y�y�R�- �y?�y�R�- �y�y?�R�- �y�y�R?�-
?�R�y�R�- �R?�y�R�- �R�y?�R�- �R�y�R?�-
?�y�R�R�- �y?�R�R�- �y�R?�R�- �y�R�R?�-
?�R�R�y�- �R?�R�y�- �R�R?�y�- �R�R�y?�-
?�R�R�R�- �R?�R�R�- �R�R?�R�- �R�R�R?

���H�H �T�Q�b�b�B�#�H�2 �b�i���i�2 �T���B�`�b �m�b�B�M�; �i�r�Q �#���H�H�b �+�Q�M�@
�M�2�+�i�2�/ �#�v
�� �b�B�M�;�H�2 �b�i�B�+�F �B�M �j�k �b�2�T���`���i�2 �b�B�K�m�H���i�B�Q�M�b

�e �k� �d�k
�Z
�L

�o
�*
�h

�R�N�3
�k�9�3
�k�N�3

�k �R
�J�A�L�S�,
?�y�y�y�- �R?�y�y�- �R�y?�y�- �R�y�y?�-
�R�R?�y�- �R?�R�y�- �R�y?�R�- �R�R�R?

�J�B�M�B�K���H �b�2�i �Q�7 �b�i���i�2 �T���B�`�b �m�b�B�M�; �i�r�Q �#���H�H�b �+�Q�M�@
�M�2�+�i�2�/ �#�v
�� �b�B�M�;�H�2 �b�i�B�+�F �B�M �3 �b�2�T���`���i�2 �b�B�K�m�H���i�B�Q�M�b
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�_�2�H�2�p���M�i �a�T���+�2 ���M�/ �"���H�H �.�2�7�B�M�B�i�B�Q�M�b

�h�?�2 �R�e�@�/�B�K�2�M�b�B�Q�M���H �`�2�H�2�p���M�i �b�T���+�2 �+�Q�M�b�B�/�2�`�2�/ �B�b �b�T���M�M�2�/ �#�v ��

�p�2�+�i�Q�`�Z �+�Q�M�b�B�b�i�B�M�; �Q�7 �i�?�2 �/�B�?�2�/�`���H ���M�;�H�2�b� �s0�-� �s1�-� �s1 ���M�/� �s0

�7�Q�` �2���+�? �7�`���;�K�2�M�i �s= f �� ;�" ;�*;�. g�- �U�6�B�;�b�X �k�X�R�+�- �k�X�R�7 ���M�/ �k�X�R�;�V�X �h�?�2
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�6�B�;�m�`�2 �k�X�9�,�h�B�K�2 �b�2�`�B�2�b �Q�7 �i�?�2 ���i�Q�K�@�T�Q�b�B�i�B�Q�M���H � �̀Q�Q�i�@�K�2���M�@�b�[�m��� �̀2 �/�2�p�B���i�B�Q�M�b
�U�_�J�a�.�V � �̀2�H���i�B�p�2 �i�Q � �̀2�7�2� �̀2�M�+�2�o���b�2���M�/�E�B�i�2�b�i�`�m�+�i�m� �̀2�b ���H�Q�M�; �R�y�y �M�b �m�M�#�B���b�2�/
�J�. �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2 � �̀2�b�Q� �̀+�B�M�(�9�)��� �̀2�M�2�Z�m�B�M�Q�X�h�?�2 �`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M �7�Q�` �i�?�`�2�2
�2�M�p�B�`�Q�M�K�2�M�i�b ���M�/ �i�?�`�2�2 �i�2�K�T�2�`���i�m�`�2�b�- �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �R�3 �b�B�K�m�H���i�B�Q�M�b
�Q�7 �a�2�i �R �7�Q�`�Z�m�B�M�Q�B�M �h���#�X �k�X�k�X �h�?�2 �+�m�`�p�2 �H���#�2�H�b �`�2�7�2�` �i�Q �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i
�U�o�, �p���+�m�m�K�c �*�, �+�?�H�Q�`�Q�7�Q�`�K�c �h�, �i�Q�H�m�2�M�2�V ���M�/ �i�?�2 �i�2�K�T�2�`���i�m�`�2 �U�R�N�3�, �R�N�3�X�R�8 �E�c
�k�9�3�, �k�9�3�X�R�8 �E�c �k�N�3�, �k�N�3�X�R�8 �E�V�X �h�?�2 �b�2�H�2�+�i�2�/ �H�B�M�2 �+�Q�H�Q�` ���M�/ �i�?�B�+�F�M�2�b�b�f�/���`�F�M�2�b�b
���H�b�Q �m�M�/�2�`�H�B�M�2�b �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i ���M�/ �i�?�2 �i�2�K�T�2�`���i�m�`�2�- �`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2
�b�B�K�m�H���i�B�Q�M�b ���`�2 �b�i���`�i�2�/ �2�B�i�?�2�` �7�`�Q�K ���o���b�2�U���- �+�- �2�V �Q�` �7�`�Q�K ���E�B�i�2�U�E�B�i�2�R�V
�b�i�`�m�+�i�m�`�2 �U�#�- �/�- �7�V�X �h�?�2 �_�J�a�. �B�b �K�Q�M�B�i�Q�`�2�/ �`�2�H���i�B�p�2 �i�Q �i�?�2�o���b�2�U���-�#�V�- �i�?�2
�E�B�i�2�R �U�+�-�/�V �Q�` �i�?�2�E�B�i�2�k �U�2�-�7�V �b�i�`�m�+�i�m�`�2�X �h�?�2 �_�J�a�. �+���H�+�m�H���i�B�Q�M �B�b �T�2�`�7�Q�`�K�2�/
���;���B�M�b�i �s�@�`���v �/�2�`�B�p�2�/ �`�2�7�2�`�2�M�+�2 �b�i�`�m�+�i�m�`�2�b �U�a�2�+�i�X �k�X�k�X�R�V�- ���M�/ �B�M�p�Q�H�p�2�b ���H�H �i�?�2
�U�m�M�B�i�2�/�@�V���i�Q�K�b �Q�7 �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �2�t�+�2�T�i �i�?�Q�b�2 �Q�7 �i�?�2 �H�Q�r�2�`�@�`�B�K �;�`�Q�m�T�b
�U�7�Q�` �#�Q�i�? �i�?�2 �`�Q�i�Q�@�i�`���M�b�H���i�B�Q�M���H �}�i�i�B�M�; ���M�/ �i�?�2 �+���H�+�m�H���i�B�Q�M �B�i�b�2�H�7�V�X �h�?�2 �_�J�a�.
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�#�2 �7�Q�m�M�/ �B�M �6�B�;�b�X �k�X�C�X�R ���M�/ �k�X�C�X�k�X ���M���H�Q�;�Q�m�b �_�J�a�. �;�`���T�?�b �7�Q�` �b�B�K�m�H���i�B�Q�M�b
�B�M�p�Q�H�p�B�M�;�L�B�i�`�Q���`�2 �b�?�Q�r�M �B�M �6�B�;�X �k�X�8�X
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�M�2���`�H�v ���H�r���v�b �`�2�K���B�M�b �B�M �i�?�2�o���b�2�b�i���i�2 �U�_�J�a�. �#�2�i�r�2�2�M �y�X�R ���M�/

�y�X�k �M�K�V�- �i�?�2 �Q�M�H�v �2�t�+�2�T�i�B�Q�M �#�2�B�M�; �i�?�2 �b�B�K�m�H���i�B�Q�M �B�M �i�Q�H�m�2�M�2 ���i

�`�Q�Q�K �i�2�K�T�2�`���i�m�`�2 �U���#�Q�m�i �y�X�k�8 �M�K�V�- �r�?�2�`�2 �i�?�2 �+�?���M�;�2 �B�M�p�Q�H�p�2�b

�i�?�2 �Q�T�2�M�B�M�; �Q�7 �Q�M�2 �~���T �p�2�`�v �2���`�H�v �B�M �i�?�2 �b�B�K�m�H���i�B�Q�M�X �h�?�2 �+�Q�`�`�2�@

�b�T�Q�M�/�B�M�; ���M�B�K���i�B�Q�M �J�Q�p�B�2 �y�j�n�L�h�k�N�3�@�o���a�1�b�?�Q�r�b �� �i�`���M�b�B�i�B�Q�M�b

�7�`�Q�K �i�?�2�o���b�2�i�Q ���P�M�2�Q�T�2�M�+�Q�M�7�Q�`�K���i�B�Q�M�- �7�Q�H�H�Q�r�2�/ �#�v �i�`���M�@

�b�B�i�B�Q�M�b �Q�7 �i�?�2 �Q�T�2�M �~���T �#�2�i�r�2�2�M �i�?�2�P�M�2�Q�T�2�M�+�Q�M�7�Q�`�K���i�B�Q�M�b

�Q�7 �i�?�2�E�B�i�2�R ���M�/�E�B�i�2�k �7���K�B�H�B�2�b�X �A�M ���H�H �i�?�2 �Q�i�?�2�` �b�B�K�m�H���i�B�Q�M�b�-

�i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M �2�b�b�2�M�i�B���H�H�v �`�2�K���B�M�b �B�M �i�?�2 �B�M�B�i�B���H�o���b�2�b�i���i�2�X

�>�Q�r�2�p�2�`�- �b�Q�K�2 �b�i�`�m�+�i�m�`���H �/�B�b�i�Q�`�i�B�Q�M�b �K���v �#�2 �Q�#�b�2�`�p�2�/�- �2�b�T�2�+�B���H�H�v
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�B�M �i�?�2 �p���+�m�m�K �b�B�K�m�H���i�B�Q�M�b�X �1�H�2�+�i�`�Q�b�i���i�B�+ �B�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M

�i�?�2 �M�2�;���i�B�p�2 �Q�t�v�;�2�M ���i�Q�K�b ���M�/ �i�?�2 �T�Q�b�B�i�B�p�2 �M�B�i�`�Q�;�2�M ���i�Q�K�b �B�M

�i�?�2 �i�2�`�K�B�M���H �M�B�i�`�Q �;�`�Q�m�T�b �Q�7 �i�r�Q �Q�T�T�Q�b�2�/ �~���T�b ���T�T�2���` �i�Q �H�Q�+�F �B�M

�i�?�2�o���b�2�+�Q�M�7�Q�`�K���i�B�Q�M �B�M �i�r�Q �/�B�z�2�`�2�M�i �+�Q�M�7�Q�`�K���i�B�Q�M�b �/�2�T�2�M�/�B�M�;

�Q�M �i�?�2 �K�Q�b�i �b�i�`�Q�M�;�H�v �B�M�i�2�`���+�i�B�M�; �Q�T�T�Q�b�2�/ �~���T�b�X �h�?�B�b �2�z�2�+�i �B�b

�T���`�i�B�+�m�H���`�H�v �p�B�b�B�#�H�2 �B�M �i�?�2 ���M�B�K���i�B�Q�M �J�Q�p�B�2 �y�9�n�L�o�k�9�3�@�o���a�1�-

�i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �b�B�K�m�H���i�B�Q�M �T�`�2�b�2�M�i�B�M�; �� �`�2�H���i�B�p�2�H�v �H���`�;�2 �_�J�a�.

�7�`�Q�K�o���b�2�U���#�Q�m�i �y�X�k �M�K�V�X

�6�B�M���H�H�v�- �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �b�B�K�m�H���i�B�Q�M�b �Q�7�L�B�i�`�Q�b�i���`�i�B�M�; �7�`�Q�K

�E�B�i�2�U�6�B�;�b�X �k�X�8�#�@�k�X�8�7 ���M�/ �6�B�;�b�X �k�X�C�X�9�V�- �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �T�`�2�b�2�M�i�b

�i�`���M�b�B�i�B�Q�M�b �#�2�i�r�2�2�M�E�B�i�2�R ���M�/�E�B�i�2�k �U�+�?�H�Q�`�Q�7�Q�`�K ���M�/ �i�Q�H�m�2�M�2

���i �`�Q�Q�K �i�2�K�T�2�`���i�m�`�2�- �i�Q�H�m�2�M�2 ���i �i�?�2 �B�M�i�2�`�K�2�/�B���i�2 �i�2�K�T�2�`���i�m�`�2�V

�Q�` �`�2�K���B�M�b �B�M �i�?�2 �b�i���`�i�B�M�;�E�B�i�2�R �b�i���i�2 �U�Q�i�?�2�` �b�B�K�m�H���i�B�Q�M�b�V�X �h�?�2

���M�B�K���i�B�Q�M �J�Q�p�B�2 �y�8�n�L�h�k�N�3�@�E�A�h�1�B�b �T�`�Q�p�B�/�2�/ ���b ���M �B�H�H�m�b�i�`���i�B�Q�M

�7�Q�` �i�`���M�b�B�i�B�Q�M�b �#�2�i�r�2�2�M�E�B�i�2�R ���M�/�E�B�i�2�k�X �A�M ���H�H �i�?�2 ���#�Q�p�2

�b�B�K�m�H���i�B�Q�M�b �b�i���`�i�2�/ �7�`�Q�K�E�B�i�2�- �i�?�2 �_�J�a�. �i�Q�o���b�2�`�2�K���B�M�b �B�M �i�?�2

�`���M�;�2 �y�X�k�8�@�y�X�j�8 �M�K�- ���M�/ �M�Q �b�B�M�;�H�2 �~���T�@�+�H�Q�b�B�M�; �2�p�2�M�i �B�b �Q�#�b�2�`�p�2�/�X

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

�E�B�i�2�R ���M�/�E�B�i�2�k �+�Q�M�7�Q�`�K���i�B�Q�M�b�- �b�2�2 �i�?�2 �+�Q�H�Q�` ���H�i�2�`�M���M�+�2 �B�M �i�?�2

�H�B�M�2�b �7�Q�` �b�i���i�2 �R�R�R�R �B�M �6�B�;�b�X �k�X�C�X�R�@�k�X�C�X�9�X �h�?�2�b�2 �2�p�2�M�i�b �r�2�`�2 �K�Q�M�B�@

�i�Q�`�2�/ �m�b�B�M�; �i�?�2 �b�i���i�2�@���b�b�B�;�M�K�2�M�i �B�M�/�B�+���i�Q�` �7�Q�` ���H�H �i�?�2 �b�B�K�m�H���i�B�Q�M�b

�b�i���`�i�2�/ �7�`�Q�K�E�B�i�2�- ���M�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �`�Q�m�M�/�@�i�`�B�T �`���i�2�b� �E�A�h�1

���`�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�X �k�X�E�X�R�X �h�?�2 �Q�#�b�2�`�p�2�/ �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M �`���i�2�b

���`�2 �B�M �i�?�2 �`���M�;�2 �y�X�y�R �@ �y�X�e �M�b� 1�X �h�?�2�b�2 �`���i�2�b ���`�2 �H�Q�r�2�` �B�M �p���+�m�m�K

�+�Q�K�T���`�2�/ �i�Q �b�Q�H�m�i�B�Q�M ���M�/ �H�Q�r�2�` �7�Q�`�L�B�i�`�Q�+�Q�K�T���`�2�/ �i�Q�Z�m�B�M�Q�X

�1�t�T�2�+�i�2�/�H�v�- �i�?�2�v �B�M�+�`�2���b�2 �r�B�i�? �B�M�+�`�2���b�B�M�; �i�2�K�T�2�`���i�m�`�2�X �>�Q�r�2�p�2�`�-

�i�?�2�v ���`�2 �K�m�+�? �7���b�i�2�` �i�?���M �i�?�2 �2�t�T�2�`�B�K�2�M�i���H �i�B�K�2�b�+���H�2�- �2�b�i�B�K���i�2�/ �i�Q

�#�2 �Q�M �i�?�2 �Q�`�/�2�` �Q�7 �R�y� 5 �M�b� 1 �U�a�2�+�i�X �k�X�R�V�X �A�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M�b �#�2�i�r�2�2�M

�i�?�2�E�B�i�2�R ���M�/�E�B�i�2�k �7���K�B�H�B�2�b �Q�7 �b�i���i�2�b ���`�2 �Q�M�H�v �T�`�Q�M�Q�m�M�+�2�/ �B�M

�i�?�2 �7�m�H�H�v�@�Q�T�2�M�E�B�i�2�b�i���i�2�- �r�?�2�`�2 �i�?�2�v �B�M�p�Q�H�p�2 �+�Q�M�+�2�`�i�2�/ �i�`���M�b�B�i�B�Q�M�b

�#�2�i�r�2�2�M �i�?�2 �i�r�Q �b���/�/�H�2 �+�Q�M�7�Q�`�K���i�B�Q�M�b �B�M �i�?�2 �7�Q�m�` �M�B�M�2�@�K�2�K�#�2�`�2�/
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�L�o�R�N�3
�L�o�k�9�3
�L�o�k�N�3
�L�*�R�N�3
�L�*�k�9�3
�L�*�k�N�3
�L�h�R�N�3
�L�h�k�9�3
�L�h�k�N�3

�6�B�;�m�`�2 �k�X�8�,�h�B�K�2 �b�2�`�B�2�b �Q�7 �i�?�2 ���i�Q�K�@�T�Q�b�B�i�B�Q�M���H � �̀Q�Q�i�@�K�2���M�@�b�[�m��� �̀2 �/�2�p�B���i�B�Q�M�b
�U�_�J�a�.�V � �̀2�H���i�B�p�2 �i�Q � �̀2�7�2� �̀2�M�+�2�o���b�2���M�/�E�B�i�2�b�i�`�m�+�i�m� �̀2�b ���H�Q�M�; �R�y�y �M�b �m�M�#�B���b�2�/
�J�. �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2 � �̀2�b�Q� �̀+�B�M�(�9�)��� �̀2�M�2�L�B�i�`�Q�X�h�?�2 �`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M �7�Q�` �i�?�`�2�2
�2�M�p�B�`�Q�M�K�2�M�i�b ���M�/ �i�?�`�2�2 �i�2�K�T�2�`���i�m�`�2�b�- �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �R�3 �b�B�K�m�H���i�B�Q�M�b
�Q�7 �a�2�i �R �7�Q�`�L�B�i�`�Q�B�M �h���#�X �k�X�k�X �h�?�2 �+�m�`�p�2 �H���#�2�H�b �`�2�7�2�` �i�Q �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i
�U�o�, �p���+�m�m�K�c �*�, �+�?�H�Q�`�Q�7�Q�`�K�c �h�, �i�Q�H�m�2�M�2�V ���M�/ �i�?�2 �i�2�K�T�2�`���i�m�`�2 �U�R�N�3�, �R�N�3�X�R�8 �E�c
�k�9�3�, �k�9�3�X�R�8 �E�c �k�N�3�, �k�N�3�X�R�8 �E�V�X �h�?�2 �b�2�H�2�+�i�2�/ �H�B�M�2 �+�Q�H�Q�` ���M�/ �i�?�B�+�F�M�2�b�b�f�/���`�F�M�2�b�b
���H�b�Q �m�M�/�2�`�H�B�M�2�b �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i ���M�/ �i�?�2 �i�2�K�T�2�`���i�m�`�2�- �`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2
�b�B�K�m�H���i�B�Q�M�b ���`�2 �b�i���`�i�2�/ �2�B�i�?�2�` �7�`�Q�K ���o���b�2�U���- �+�- �2�V �Q�` �7�`�Q�K ���E�B�i�2�U�E�B�i�2�R�V
�b�i�`�m�+�i�m�`�2 �U�#�- �/�- �7�V�X �h�?�2 �_�J�a�. �B�b �K�Q�M�B�i�Q�`�2�/ �`�2�H���i�B�p�2 �i�Q �i�?�2�o���b�2�U���-�#�V�- �i�?�2
�E�B�i�2�R �U�+�-�/�V �Q�` �i�?�2�E�B�i�2�k �U�2�-�7�V �b�i�`�m�+�i�m�`�2�X �h�?�2 �_�J�a�. �+���H�+�m�H���i�B�Q�M �B�b �T�2�`�7�Q�`�K�2�/
���;���B�M�b�i �s�@�`���v �/�2�`�B�p�2�/ �`�2�7�2�`�2�M�+�2 �b�i�`�m�+�i�m�`�2�b �U�a�2�+�i�X �k�X�k�X�R�V�- ���M�/ �B�M�p�Q�H�p�2�b ���H�H �i�?�2
�U�m�M�B�i�2�/�@�V���i�Q�K�b �Q�7 �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �2�t�+�2�T�i �i�?�Q�b�2 �Q�7 �i�?�2 �H�Q�r�2�`�@�`�B�K �;�`�Q�m�T�b
�U�7�Q�` �#�Q�i�? �i�?�2 �`�Q�i�Q�@�i�`���M�b�H���i�B�Q�M���H �}�i�i�B�M�; ���M�/ �i�?�2 �+���H�+�m�H���i�B�Q�M �B�i�b�2�H�7�V�X �h�?�2 �_�J�a�.
�#�2�i�r�2�2�M �i�?�2 �`�2�7�2�`�2�M�+�2 �b�i�`�m�+�i�m�`�2�b �7�Q�` �i�?�2�o���b�2���M�/ �i�?�2 �i�r�Q �i�v�T�2�b �Q�7�E�B�i�2
�U�y�X�j�8�M�K�V �B�b �b�?�Q�r�M ���b �� �#�H���+�F �?�Q�`�B�x�Q�M�i���H �H�B�M�2�X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�B�K�2 �b�2�`�B�2�b �Q�7
�b�i���i�2�@���b�b�B�;�M�K�2�M�i�b �i�Q �i�?�2 �j�R �b�i���i�2�b �Q�7 �#�Q�i�? �i�?�2�E�B�i�2�R ���M�/�E�B�i�2�k �7���K�B�H�B�2�b �+���M
�#�2 �7�Q�m�M�/ �B�M �6�B�;�b�X �k�X�C�X�j ���M�/ �k�X�C�X�9�X ���M���H�Q�;�Q�m�b �_�J�a�. �;�`���T�?�b �7�Q�` �b�B�K�m�H���i�B�Q�M�b
�B�M�p�Q�H�p�B�M�;�Z�m�B�M�Q���`�2 �b�?�Q�r�M �B�M �6�B�;�X �k�X�9�X
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�`�B�M�;�b �b�B�K�m�H�i���M�2�Q�m�b�H�v�X

�h�?�2 �#�2�?���p�B�Q�` �Q�7 �i�?�2 �b�Q�H�p�2�M�i �K�Q�H�2�+�m�H�2�b �r���b ���H�b�Q �B�M�p�2�b�i�B�;���i�2�/
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�Q�7 �a�2�i�b �k�@�9 �B�M �h���#�X �k�X�k�- �M���K�2�H�v�Z�o�k�N�3�@�.�A�_�1�U���V�-�Z�o�k�N�3�@�S���h�>�U�#�V�- ���M�/
�Z�o�k�N�3�@???? �U�+�V�X �A�M �i�?�2 �R�e�@�/�B�K�2�M�b�B�Q�M���H �`�2�H�2�p���M�i �b�T���+�2�Z�- �i�?�2 �+�Q�Q�`�/�B�M���i�2
r �H�`�2�T�`�2�b�2�M�i�b �i�?�2 �H�Q�M�;�B�i�m�/�B�M���H �/�B�b�i���M�+�2 ���H�Q�M�; �i�?�2�o���b�2�@�i�Q�@�E�B�i�2�+�Q�M�M�2�+�i�B�M�;
�H�B�M�2 �U�Q�M�2 �/�B�K�2�M�b�B�Q�M�V ���M�/ �i�?�2 �+�Q�Q�`�/�B�M���i�2r �i �`�2�T�`�2�b�2�M�i�b �i�?�2 �i�`���M�b�p�2�`�b�2 �/�B�b�i���M�+�2
�`�2�H���i�B�p�2 �i�Q �i�?�B�b �H�B�M�2 �U�`�2�K���B�M�B�M�; �R�8 �/�B�K�2�M�b�B�Q�M�b�V�X �_�2�T�`�2�b�2�M�i���i�B�p�2 �T�Q�B�M�i�b �7�Q�` �R�y�y�y
�b�m�+�+�2�b�b�B�p�2 �i�`���D�2�+�i�Q�`�v �7�`���K�2�b ���H�Q�M�; �i�?�2 �l�a �T�?���b�2�b �Q�7 �i�?�2 �b�B�K�m�H���i�B�Q�M�b �U�k�y�y�y
�M�b �7�Q�`�.�A�_�1�- �R�y�y�y �M�b �7�Q�`�S���h�> ���M�/????�V ���`�2 �b�?�Q�r�M ���b �/�Q�i�b�- �r�B�i�? �� �+�Q�H�Q�`
�T�`�Q�;�`�2�b�b�B�p�2�H�v �+�?���M�;�B�M�; �7�`�Q�K �`�2�/ �U�b�B�K�m�H���i�B�Q�M �b�i���`�i�V �i�Q �v�2�H�H�Q�r �U�b�B�K�m�H���i�B�Q�M �2�M�/�V�X
�_�2�T�`�2�b�2�M�i���i�B�p�2 �T�Q�B�M�i�b �7�Q�` �i�?�2 �R�e �`�2�H�2�p���M�i �b�i���i�2�b �Q�7 �6�B�;�X �k�X�j ���`�2 ���H�b�Q �b�?�Q�r�M�X
�h�?�2�v �K���T �i�Q �Q�M�H�v �8 �T�Q�B�M�i�b �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �b�i���i�2 �;�`�Q�m�T�b �U�7�`�Q�K �H�2�7�i �i�Q
�`�B�;�?�i �Q�M �i�?�2 �;�`���T�?�b�V�,�o���b�2�U�#�H���+�F �#�m�H�H�2�i�-r �H= r �i = 0 � �V�c�P�M�2�Q�T�2�M�-�h�r�Q�Q�T�2�M
���M�/�h�?�`�2�2�Q�T�2�M�U�#�H�m�2 �#�m�H�H�2�i�b�V�c�E�B�i�2�U�#�H���+�F �#�m�H�H�2�i�-r �H= 540 � �-r �i = 0 � �V�X
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�h���#�H�2 �k�X�j�,�*�Q�K�T���`�B�b�Q�M �Q�7�o���b�2�@�i�Q�@�E�B�i�2�7� �̀2�2�@�2�M�2� �̀;�v �/�B�z�2� �̀2�M�+�2�b �2�b�i�B�K���i�2�/
�m�b�B�M�; �/�B�z�2� �̀2�M�i �"���a�@�G�1�l�a �T� �̀Q�i�Q�+�Q�H�b �7�Q�` �i�?�2 � �̀2�b�Q� �̀+�B�M�(�9�)��� �̀2�M�2�Z�m�B�M�Q�B�M �p���+�m�m�K
���i �k�N�3�X�R�8 �E�X�h�?�2 �`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M �7�Q�` �i�?�`�2�2 �T�`�Q�i�Q�+�Q�H�b �U�.�A�_�1�-�S���h�>�-????
���M�/���G�G�S�V�- �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �j�8 �b�B�K�m�H���i�B�Q�M�b �Q�7 �a�2�i�b �k�@�8 �U�i�?�2 �H���i�i�2�` �7�Q�`
�Z�m�B�M�Q�Q�M�H�v�V �B�M �h���#�X �k�X�k�X �h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2 �"���a�@�G�1�l�a �T�`�Q�i�Q�+�Q�H�-
�i�?�2 �G�1 �#�m�B�H�/�@�m�T �i�B�K�2t �G�1�- �i�?�2 �l�a �b���K�T�H�B�M�; �i�B�K�2t �l�a �- �i�?�2 �M�m�K�#�2�`N �.�a �Q�7
�/�Q�m�#�H�2�@�b�r�2�2�T�b �/�m�`�B�M�; �i�?�2 �G�1 �T�?���b�2�- �i�?�2 �U�2�z�2�+�i�B�p�2�V �`�Q�m�M�/�@�i�`�B�T�o���b�2�@�E�B�i�2
�i�`���M�b�B�i�B�Q�M �`���i�2� �h�_ �/�m�`�B�M�; �i�?�2 �l�a �T�?���b�2�- ���M�/ �i�?�2 �+���H�+�m�H���i�2�/�o���b�2�@�i�Q�@�E�B�i�2
�7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2� G�X �6�Q�` �T�`�Q�i�Q�+�Q�H���G�G�S�- �i�?�`�2�2 ���H�i�2�`�M���i�B�p�2� G �2�b�i�B�K���i�2�b
�+���M �#�2 �K���/�2�- �2���+�? �`�2�H�v�B�M�; �Q�M �9 �Q�m�i �Q�7 �i�?�2 �j�k �+���H�+�m�H���i�B�Q�M�b �Q�7 �i�?�2 �b�2�i�X �h�?�2�b�2
�/�B�z�2�` �#�v �i�?�2 �b�2�H�2�+�i�B�Q�M �Q�7 ���h�r�Q�Q�T�2�M�B�M�i�2�`�K�2�/�B���i�2 �b�i���i�2�- �M���K�2�H�v�+�B�b�@�Q�-�i� �̀��M�b
�Q��̀+�B�b�@�T�U���b �B�M�/�B�+���i�2�/ �#�2�i�r�2�2�M �T���`�2�M�i�?�2�b�2�b�V�X �6�Q�` �i�?�2�b�2 �i�?�`�2�2 �2�b�i�B�K���i�2�b�- �i�?�2
�2�M�i�`�B�2�bN �.�a ���M�/� �h�_ ���`�2 �2�z�2�+�i�B�p�2 �U�H�Q�r�2�`�@�#�Q�m�M�/�V �p���H�m�2�b�- �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q
�i�?�2 �K�B�M�B�K�m�K �U�#�Q�i�i�H�2�M�2�+�F�V �Q�p�2�` �i�?�2 �9 �b�2�H�2�+�i�2�/ �+���H�+�m�H���i�B�Q�M�b�X �h�?�2 �`�2�H���i�B�p�2 �7�`�2�2
�2�M�2�`�;�B�2�b� G ���`�2 �;�B�p�2�M �r�B�i�? �`�2�7�2�`�2�M�+�2 �i�Q �i�?�2�o���b�2�b�i���i�2�- ���M�/ ���M ���M���H�v�b�B�b �+�m�i�Q�z
~RP = 25 � �B�b �m�b�2�/ �7�Q�` �i�?�2 �b�i���i�2�@���b�b�B�;�M�K�2�M�i�X

�S�`�Q�i�Q�+�Q�H t �G�1 t �l�a N �.�a � �h�_ � G
[�M�b] [�M�b] [�M�b� 1] �(�F�C��K�Q�H� 1�)

�.�A�_�1 �8�y�y �k�y�y�y �j �y�X�y�R �R�R�X�y
�S���h�> �R�y�y �R�y�y�y �j �y�X�R�8 �j�X�d
???? �8�y�y �R�y�y�y �j �y�X�k�3 �9�X�e
���G�G�S�U�+�B�b�@�Q�V �9� �j�y �9� �k�8�y � �j � �R�X�9�8 �9�X�9
���G�G�S�U�i� �̀��M�b�V �9� �j�y �9� �k�8�y � �j � �R�X�9�8 �e�X�k
���G�G�S�U�+�B�b�@�T�V �9� �j�y �9� �k�8�y � �j � �R�X�9�8 �9�X�3

�i�Q ��� G �2�b�i�B�K���i�2 �i�?���i �B�b ���#�Q�m�i �i�r�B�+�2 �H���`�;�2�` �i�?���M �i�?�2 �Q�i�?�2�` �Q�M�2�b�-

���H�i�?�Q�m�;�? �B�i �?���b �� �i�r�B�+�2 �H�Q�M�;�2�` ���K�Q�m�M�i �Q�7 �l�a �b���K�T�H�B�M�; �i�B�K�2t �l�a

�U���b �r�2�H�H ���b �� �+�Q�K�T���`���i�B�p�2�H�v �H�Q�M�; �G�1 �#�m�B�H�/�@�m�T �i�B�K�2t �G�1�V�X �h�?�B�b �B�b

�#�2�+���m�b�2 �i�?�2 �`�Q�m�M�/�@�i�`�B�T �i�`���M�b�B�i�B�Q�M �`���i�2� �h�_ �`�2�K���B�M�b �B�M�b�m�{�+�B�2�M�i �B�M

�i�?�B�b �+���b�2�X �h�?�2 �}�p�2 �Q�i�?�2�` �2�b�i�B�K���i�2�b ���`�2 �+�H�Q�b�2 �i�Q �2���+�? �Q�i�?�2�`�- �r�B�i�? ��

�K�2���M �p���H�m�2 ���M�/ �2�`�`�Q�` �Q�M �i�?�2 �K�2���M �U�b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �/�B�p�B�/�2�/ �#�v

�i�r�Q�V �Q�74:7 � 0:4 �F�C��K�Q�H� 1�X

�6�Q�` �i�?�2���G�G�S�T�`�Q�i�Q�+�Q�H�- �i�?�2 �`�2�H�B���#�B�H�B�i�v �Q�7 �i�?�2 �+���H�+�m�H���i�B�Q�M �+���M

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

�7�Q�` �/�2�;�2�M�2�`���i�2 �i�`���M�b�B�i�B�Q�M�b ���K�Q�M�; �i�?�2 �R�e �b�i���i�2�b�X ���K�Q�M�; �i�?�2 �j�k

�i�`���M�b�B�i�B�Q�M�b�- �Q�M�H�v �3 �b�2�i�b �Q�7 �/�B�b�i�B�M�+�i �p���H�m�2�b �b�?�Q�m�H�/ �#�2 �Q�#�i���B�M�2�/�X �h�?�2

�+�Q�`�`�2�b�T�Q�M�/�B�M�; �+�Q�K�T���`�B�b�Q�M �B�b �T�2�`�7�Q�`�K�2�/ �B�M �h���#�X �k�X�L�X�R�X �6�Q�`�Z�m�B�M�Q�-

�i�?�2 �/�2�;�2�M�2�`���i�2 �2�b�i�B�K���i�2�b ���`�2 �B�M�/�2�2�/ �p�2�`�v �+�H�Q�b�2 �i�Q �2���+�? �Q�i�?�2�`�- �r�B�i�?

�b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�b �Q�7 ���i �K�Q�b�i �y�X�3 �F�C��K�Q�H� 1�X �6�Q�`�L�B�i�`�Q�- �i�?�2
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���;�`�2�2�K�2�M�i �B�b �M�Q�i ���b �;�Q�Q�/�- �r�B�i�? �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�b �Q�7 ���#�Q�m�i �R�@�9

�F�C��K�Q�H� 1�- �T�`�Q�#���#�H�v �`�2�H���i�2�/ �i�Q �2�H�2�+�i�`�Q�b�i���i�B�+ �+�Q�M�7�Q�`�K���i�B�Q�M���H �H�Q�+�F�B�M�;

�7�Q�` �i�?�B�b �+�Q�K�T�Q�m�M�/ �B�M �p���+�m�m�K �U�a�2�+�i�X �k�X�j�X�R�V�X

�A�M �i�2�`�K�b �Q�7 �`�Q�#�m�b�i�M�2�b�b ���M�/ �2�{�+�B�2�M�+�v�- �i�?�2���G�G�S�T�`�Q�i�Q�+�Q�H ���T�@

�T�2���`�b �i�Q �#�2 �i�?�2 �#�2�b�i �Q�T�i�B�Q�M�- �#�2�+���m�b�2�, �Ui �V �i�?�2 �i�`���M�b�B�i�B�Q�M �`���i�2 �B�b �i�?�2

�?�B�;�?�2�b�i �U�#�v �Q�M�2 �i�Q �i�?�`�2�2 �Q�`�/�2�`�b �Q�7 �K���;�M�B�i�m�/�2 �`�2�H���i�B�p�2 �i�Q �i�?�2 �j �Q�i�?�2�`

�T�`�Q�i�Q�+�Q�H�b�V�c �Uii �V �i�?�2 �#�m�B�H�/�@�m�T ���M�/ �b���K�T�H�B�M�; �i�B�K�2�b �U�b�m�K�K�2�/ �Q�p�2�` �i�?�2

�7�Q�m�` �+���H�+�m�H���i�B�Q�M�b�V ���`�2 ���K�Q�M�; �i�?�2 �H�Q�r�2�b�i�c �Uiii �V �i�?�2 �7�Q�m�` �b�B�M�;�H�2�@�~���T

�Q�T�2�M�B�M�; �H�2�;�b ���`�2 �;�m���`���M�i�2�2�/ �i�Q �?���p�2 �2�[�m���H �b���K�T�H�B�M�; �i�B�K�2�b �U�2�X�;�X

�B�M�S���h�> �i�?�B�b �/�2�T�2�M�/�b �Q�M �i�?�2 �[�m���H�B�i�v �Q�7 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�V�c

�Uiv �V �i�?�2 �7�Q�m�` �b�B�K�m�H���i�B�Q�M�b �+���M �#�2 �T�2�`�7�Q�`�K�2�/ �B�M �T���`���H�H�2�H�c �Uv�V �+���H�+�m�@

�H���i�B�Q�M�b �B�M�p�Q�H�p�B�M�; �b�B�K�T�H�2�` �i�`���M�b�B�i�B�Q�M�b ���`�2 �K�Q�`�2 �H�B�F�2�H�v �i�Q �#�2 �`�Q�#�m�b�i

�U�B�M�b�2�M�b�B�i�B�p�2 �i�Q �i�?�2 �"���a�@�G�1�l�a �T���`���K�2�i�2�`�b ���M�/ �i�Q �b�T�2�+�B�}�+�B�i�B�2�b �Q�7

�i�?�2 �b�v�b�i�2�K�f�i�`���M�b�B�i�B�Q�M�V�X �6�Q�H�H�Q�r�B�M�; �i�?�2�b�2 �+�Q�M�b�B�/�2�`���i�B�Q�M�b�- �7�m�`�i�?�2�`

�B�M�p�2�b�i�B�;���i�B�Q�M�b �Q�7 �i�?�2 �2�z�2�+�i�b �Q�7 �i�?�2 �+�Q�K�T�Q�m�M�/�- �2�M�p�B�`�Q�M�K�2�M�i ���M�/

�i�2�K�T�2�`���i�m�`�2 �U�a�2�+�i�X �k�X�j�X�j�V �b�Q�H�2�H�v �`�2�H�B�2�/ �Q�M �b�m�+�? �T���B�`�r�B�b�2 �U�b�B�M�;�H�2�@�~���T

�i�`���M�b�B�i�B�Q�M�V �"���a�@�G�1�l�a �b�B�K�m�H���i�B�Q�M�b�X

���H�i�?�Q�m�;�? �i�?�2 �T�`�Q�i�Q�+�Q�H�.�A�_�1�r�B�H�H �M�Q�i �#�2 �+�Q�M�b�B�/�2�`�2�/ �7�m�`�i�?�2�`�- �i�?�2

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

�H�2���/�b �i�Q �i�r�Q �B�K�T�Q�`�i���M�i �Q�#�b�2�`�p���i�B�Q�M�b�, �Ui �V �i�?�2 �+�Q�M�+�2�`�i�2�/ �K�2�+�?���M�B�b�K

�7�Q�` �i�?�2�o���b�2�@�E�B�i�2�i�`���M�b�B�i�B�Q�M �b�2�2�K�b �i�Q �#�2 ���b�b�Q�+�B���i�2�/ �r�B�i�? �?�B�;�?�2�`
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�T�2�`���i�m�`�2

�6�m�`�i�?�2�` �B�M�p�2�b�i�B�;���i�B�Q�M�b �Q�7 �i�?�2 �2�z�2�+�i�b �Q�7 �i�?�2 �+�Q�K�T�Q�m�M�/�- �2�M�p�B�`�Q�M�K�2�M�i

���M�/ �i�2�K�T�2�`���i�m�`�2 �Q�M �i�?�2�o���b�2�@�E�B�i�2�2�[�m�B�H�B�#�`�B�m�K �b�Q�H�2�H�v �`�2�H�B�2�/ �Q�M
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�+���H�+�m�H���i�2 �i�?�2 �`�2�H���i�B�p�2 �7�`�2�2 �2�M�2�`�;�B�2�b �Q�7 �i�?�2 �R�e �`�2�H�2�p���M�i �b�i���i�2�b�X �A�M
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�i���#�H�2�- �i�?�2 �i�?�`�2�2 �p���H�m�2�b ���`�2 �`�2�T�Q�`�i�2�/�- ���H�Q�M�; �r�B�i�? �i�?�2�B�` ���p�2�`���;�2
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�r�2�`�2 �Q�K�B�i�i�2�/ �B�M �i�?�2 ���p�2�`���;�B�M�;�X
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�`�2�b�T�2�+�i�B�p�2�H�v�V �#�v ���/�/�B�i�B�Q�M �Q�7 �i�?�2 ���T�T�`�Q�T�`�B���i�2 �T���B�`�r�B�b�2 �7�`�2�2�@�2�M�2�`�;�B�2�b �7�Q�` �b�B�M�;�H�2�@
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�6�B�;�m�`�2 �k�X�N�,�h�2�K�T�2� �̀��i�m� �̀2�@�/�2�T�2�M�/�2�M�i�o���b�2�@�i�Q�@�E�B�i�2�7� �̀2�2�@�2�M�2� �̀;�v �/�B�z�2� �̀2�M�+�2�b
�+���H�+�m�H���i�2�/ �#���b�2�/ �Q�M �"���a�@�G�1�l�a �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2 � �̀2�b�Q� �̀+�B�M�(�9�)��� �̀2�M�2�b�Z�m�B�M�Q
���M�/�L�B�i�`�Q�X�h�?�2 �`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M �7�Q�`�Z�m�B�M�Q�U���V ���M�/�L�B�i�`�Q�U�#�V �+�Q�M�b�B�/�2�`�B�M�;
�i�?�`�2�2 �2�M�p�B�`�Q�M�K�2�M�i�b ���M�/ �i�?�`�2�2 �i�2�K�T�2�`���i�m�`�2�b�- �#���b�2�/ �Q�M �i�?�2 �R�9�9 �b�B�K�m�H���i�B�Q�M�b �Q�7
�a�2�i �e �B�M �h���#�X �k�X�k �U�T�`�Q�i�Q�+�Q�H�J�A�L�S�V�X �h�?�2 �#���` �+�Q�H�Q�` �`�2�7�2�`�b �i�Q �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i
�U�o�- �p�B�Q�H�2�i�, �p���+�m�m�K�c �*�- �;�`�2�2�M�, �+�?�H�Q�`�Q�7�Q�`�K�c �h�- �#�`�Q�r�M�, �i�Q�H�m�2�M�2�V ���M�/ �i�?�2 �#���`
�B�M�i�2�M�b�B�i�v ���M�/ �Q�`�/�2�` �U�7�`�Q�K �H�2�7�i �i�Q �`�B�;�?�i�V �i�Q �i�?�2 �i�2�K�T�2�`���i�m�`�2 �U�H�B�;�?�i�, �R�N�3�X�R�8 �E�c
�B�M�i�2�`�K�2�/�B���i�2�, �k�9�3�X�R�8 �E�c �/���`�F�, �k�N�3�X�R�8 �E�V�X �h�?�2 �+���H�+�m�H���i�2�/� G �p���H�m�2�b ���H�Q�M�;
�r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/ �2�`�`�Q�`�b �Q�M �i�?�2 �K�2���M �U�b�?�Q�r�M ���b �2�`�`�Q�` �#���`�b�V ���`�2 �i���F�2�M
�7�`�Q�K �h���#�X �k�X�9 �U�2�M�i�`�v ���p�2 �7�Q�`�E�B�i�2�V�X �h�?�2�b�2 �p���H�m�2�b �`�2�H�v �Q�M ���M ���M���H�v�b�B�b �+�m�i�Q�z
~RP = 25 � �X
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�i�?�2 �2�M�i�?���H�T�v� H �Q�7 �i�?�2�o���b�2�@�i�Q�@�E�B�i�2�i�`���M�b�B�i�B�Q�M �U�/�B�z�2�`�2�M�+�2�b�E�B�i�2�K�B�M�m�b
�o���b�2�V�X �h�?�2 �H�B�M�2 �2�M�i�`�B�2�b �`�2�7�2�` �i�Q �i�?�2 �+�Q�K�T�Q�m�M�/ ���M�/ �2�M�p�B�`�Q�M�K�2�M�i �U�o�, �p���+�m�m�K�c
�*�, �+�?�H�Q�`�Q�7�Q�`�K �B�M �b�B�K�m�H���i�B�Q�M�- �/�B�+�?�H�Q�`�Q�K�2�i�?���M�2 �B�M �2�t�T�2�`�B�K�2�M�i�c �h�, �i�Q�H�m�2�M�2�V�X �6�Q�`
�i�?�2 �7�`�2�2 �2�M�2�`�;�v�- �i�?�2 �+�Q�H�m�K�M �?�2���/�2�`�b �`�2�7�2�` �i�Q �i�?�2 �i�2�K�T�2�`���i�m�`�2 �U�R�N�3�, �R�N�3�X�R�8 �E�c
�k�9�3�, �k�9�3�X�R�8 �E�c �k�N�3�, �k�N�3�X�R�8 �E�V�X �h�?�2 �+���H�+�m�H���i�2�/� G �p���H�m�2�b ���`�2 �`�2�T�Q�`�i�2�/ �7�`�Q�K
�h���#�X �k�X�9 �U�2�M�i�`�v ���p�2 �7�Q�`�E�B�i�2�V�X �h�?�2�v �`�2�H�v �Q�M ���M ���M���H�v�b�B�b �+�m�i�Q�z~RP = 25 � �X �h�?�2
�+���H�+�m�H���i�2�/� S ���M�/� H �p���H�m�2�b ���`�2 �#���b�2�/ �Q�M �� �H�B�M�2���` �H�2���b�i�@�b�[�m���`�2�b �}�i �Q�7 �i�?�2
�:�B�#�#�b �2�[�m���i�B�Q�M �Q�p�2�` �i�?�2 �i�?�`�2�2 �T�Q�B�M�i�b�- �m�M�/�2�` �i�?�2 ���b�b�m�K�T�i�B�Q�M �i�?���i� H ���M�/� S
���`�2 �i�?�2�K�b�2�H�p�2�b �i�2�K�T�2�`���i�m�`�2�@�B�M�/�2�T�2�M�/�2�M�i�X �h�?�2 �2�t�T�2�`�B�K�2�M�i���H� G�- � H ���M�/
� S �p���H�m�2�b ���`�2 �i���F�2�M �7�`�Q�K �_�2�7�b�X�3�8�-�R�y�y�U�b�2�2 �h���#�X �k�X���X�R �7�Q�` �� �K�Q�`�2 �2�t�i�2�M�b�B�p�2
�+�Q�K�T�B�H���i�B�Q�M �Q�7 �2�t�T�2�`�B�K�2�M�i���H �/���i���V�X

� G �(�F�C��K�Q�H� 1�) � S � H
�R�N�3 �k�9�3 �k�N�3 �(�C��E� 1��K�Q�H� 1�) �(�F�C��K�Q�H� 1�)

�a�B�K �1�t�T �a�B�K �1�t�T �a�B�K �1�t�T �a�B�K �1�t�T �a�B�K �1�t�T
�Z�m�B�M�Q
�o 6:5 �@ 4:6 �@ 5:1 �@ 14 �@ 8:9 �@
�* 3:7 � 3:3 7:9 2:1 11:1 7:3 � 74 � 105 � 10:8 � 24:0
�h � 3:3 > 5:7 � 0:8 > 5:7 2:2 > 5:7 � 56 �@ � 14:6 �@
�L�B�i�`�Q
�o � 28:2 �@ � 13:9 �@ � 15:7 �@ � 125 �@ � 50:3 �@
�* � 14:8 < � 5:7 � 13:7 < � 5:7 � 12:4 < � 5:7 � 24 �@ � 19:6 �@
�h � 2:3 < � 5:7 � 3:4 < � 5:7 � 4:7 < � 5:7 24 �@ 2:5 �@

�Q�7 �b�Q�H�p�2�M�i�X �h�?�2 �p���H�m�2 �i�2�M�/�2�M�i�B���H�H�v �/�2�+�`�2���b�2�b �m�T�Q�M �B�M�+�`�2���b�B�M�;

�i�?�2 �i�2�K�T�2�`���i�m�`�2�- �H�2���/�B�M�; �i�Q �� �T�Q�b�B�i�B�p�2 �2�M�i�`�Q�T�v �+�?���M�;�2� S =

14�C� �E� �R� �K�Q�H� �R �7�Q�` �i�?�2�o���b�2�@�i�Q�@�E�B�i�2�i�`���M�b�B�i�B�Q�M �B�M �p���+�m�m�K�-

���H�Q�M�; �r�B�i�?� H = 8 :9 �F�C��K�Q�H� 1�X �� �b�B�;�M�B�}�+���M�i �T�Q�b�B�i�B�p�2 �2�M�i�?���H�T�v

�+�?���M�;�2 ���H�Q�M�; �r�B�i�? �� �b�K���H�H �T�Q�b�B�i�B�p�2 �2�M�i�`�Q�T�v �+�?���M�;�2 ���`�2 �2�t�T�2�+�i�2�/

�+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �`�2�/�m�+�2�/ �B�M�i�`���K�Q�H�2�+�m�H���` �B�M�i�2�`���+�i�B�Q�M�b �U�B�X�2�X�B�M �i�?�2

���#�b�2�M�+�2 �Q�7 �b�i�`�Q�M�; �2�H�2�+�i�`�Q�b�i���i�B�+ �`�2�T�m�H�b�B�Q�M �#�2�i�r�2�2�M �i�?�2 �~���T�b�V ���M�/

�i�?�2 �b�H�B�;�?�i�H�v �B�M�+�`�2���b�2�/ �~�2�t�B�#�B�H�B�i�v �Q�7 �i�?�2 �Q�T�2�M�E�B�i�2�b�i���i�2 �+�Q�K�T���`�2�/

�i�Q �i�?�2 �K�Q�`�2 �+�Q�K�T���+�i�o���b�2�b�i���i�2�X

�6�Q��̀Z�m�B�M�Q�B�M �+�?�H�Q�`�Q�7�Q�`�K�-� G �B�b ���H�b�Q �T�Q�b�B�i�B�p�2�- �r�B�i�? �p���H�m�2�b

�`���M�;�B�M�; �7�`�Q�K �j�X�d �i�Q �R�R�X�R �F�C��K�Q�H� 1�X �h�?�m�b�- �B�M �i�?�2 �b�B�K�m�H���i�B�Q�M�b�-

�i�?�2�o���b�2�b�i���i�2 �B�b ���H�b�Q �i�?�2 �K�Q�b�i �b�i���#�H�2 ���i �i�?�2 �i�?�`�2�2 �i�2�K�T�2�`���@

�i�m�`�2�b �B�M �i�?�B�b �b�Q�H�p�2�M�i�X �>�Q�r�2�p�2�`�- �i�?�2 �i�2�K�T�2�`���i�m�`�2 �/�2�T�2�M�/�2�M�+�2

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

�+�?���M�;�2� S = � 74�C� �E� �R� �K�Q�H� �R�- ���H�Q�M�; �r�B�i�? �� �M�2�;���i�B�p�2 �2�M�@
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�i�?���H�T�v �+�?���M�;�2� H = � 10:8 �F�C� �K�Q�H� �R�X �a�B�;�M�B�}�+���M�i �M�2�;���i�B�p�2 �2�M�@

�i�?���H�T�v ���M�/ �2�M�i�`�Q�T�v �+�?���M�;�2�b ���`�2 �2�t�T�2�+�i�2�/ �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �H���`�;�2�`

�b�Q�H�p�2�M�i�@���+�+�2�b�b�B�#�H�2 �b�m�`�7���+�2 �Q�7 �i�?�2 �K�Q�H�2�+�m�H�2 �B�M �i�?�2�E�B�i�2�+�Q�M�7�Q�`�K���@

�i�B�Q�M�X�R�R�R�h�?�B�b �2�z�2�+�i �`�2�p�2�`�i�b �i�?�2 �2�M�i�?���H�T�v ���M�/ �2�M�i�`�Q�T�v �+�?���M�;�2�b

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

�+�Q�K�T���`�2�/ �[�m���H�B�i���i�B�p�2�H�v �i�Q �2�t�T�2�`�B�K�2�M�i���H �2�b�i�B�K���i�2�b �K�2���b�m�`�2�/ �B�M

�/�B�+�?�H�Q�`�Q�K�2�i�?���M�2 �Q�7� S = � 105 �C��E� 1��K�Q�H� 1�X ���M�/� H = � 24:0

�F�C��K�Q�H� 1�X �h�?�2 �+���H�+�m�H���i�B�Q�M�b �+���T�i�m�`�2 �i�?�2 �+�Q�`�`�2�+�i �b�B�;�M�b ���M�/ �K���;�M�B�@

�i�m�/�2�b�-�B�X�2�X�i�?�2 �+�Q�`�`�2�+�i �i�`�2�M�/�b�X �"�m�i �i�?�2 �2�t�T�2�+�i�2�/ �b�i���#�B�H�B�i�v �B�M�p�2�`�b�B�Q�M

�B�M �7���p�Q�` �Q�7 �i�?�2�E�B�i�2�b�i���i�2�- �2�t�T�2�`�B�K�2�M�i���H�H�v �Q�#�b�2�`�p�2�/ ���i �i�?�2 �H�Q�r�2�b�i

�i�2�K�T�2�`���i�m�`�2 �B�b �M�Q�i �`�2�T�`�Q�/�m�+�2�/�X

�6�Q��̀Z�m�B�M�Q�B�M �i�Q�H�m�2�M�2�-� G �+�?���M�;�2�b �7�`�Q�K �@�j�X�j �i�Q �@�y�X�3 ���M�/ �i�?�2�M

�i�Q �k�X�k �F�C��K�Q�H� 1 �m�T�Q�M �B�M�+�`�2���b�B�M�; �i�?�2 �i�2�K�T�2�`���i�m�`�2 �7�`�Q�K �R�N�3�X�R�8 �i�Q

�k�9�3�X�R�8 ���M�/ �i�?�2�M �i�Q �k�N�3�X�R�8 �E�X �h�?�m�b�- �B�M �i�?�2 �b�B�K�m�H���i�B�Q�M�b�- �i�?�2�E�B�i�2

�b�i���i�2 �B�b �i�?�2 �b�i���#�H�2 �7�Q�`�K ���i �i�?�2 �i�r�Q �H�Q�r�2�b�i �i�2�K�T�2�`���i�m�`�2�b �B�M �i�?�B�b

�b�Q�H�p�2�M�i�X �>�2�`�2 ���H�b�Q�- �i�?�2 �i�2�K�T�2�`���i�m�`�2 ���M���H�v�b�B�b �b�m�;�;�2�b�i�b �� �M�2�;���i�B�p�2

�2�M�i�`�Q�T�v �+�?���M�;�2� S = � 56 �C��E� 1��K�Q�H� 1�- ���H�Q�M�; �r�B�i�? �� �M�2�;���i�B�p�2

�2�M�i�?���H�T�v �+�?���M�;�2� H = � 14:6 �F�C��K�Q�H� 1�- �#�Q�i�? �Q�7 �b�K���H�H�2�` �K���;�M�B�@

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

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

�b�Q�H�p�2�M�i�X �>�Q�r�2�p�2�`�- �2�t�T�2�`�B�K�2�M�i�3�8�b�m�;�;�2�b�i�b �i�?���i�- �B�M �+�Q�M�i�`���b�i �i�Q �i�?�2

�b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b�- �i�?�2�o���b�2�+�Q�M�7�Q�`�K���i�B�Q�M �B�b �b�i���#�H�2 ���i �i�?�2 �i�?�`�2�2

�i�2�K�T�2�`���i�m�`�2�- �r�B�i�?� G �p���H�m�2�b �Q�7 ���i �H�2���b�i �8�X�d �F�C��K�Q�H� 1�X

�6�Q��̀L�B�i�`�Q�B�M �p���+�m�m�K�- �i�?�2 �+���H�+�m�H���i�2�/� G �B�b �M�2�;���i�B�p�2 �r�B�i�?

�p���H�m�2�b �`���M�;�B�M�; �7�`�Q�K �@�k�3�X�k �i�Q� 13:9 �F�C� �K�Q�H� �R�X �h�?�m�b�- �B�M �+�Q�M�i�`���b�i

�i�Q�Z�m�B�M�Q�- �i�?�2�E�B�i�2�B�b �M�Q�r �i�?�2 �K�Q�b�i �b�i���#�H�2 �b�i���i�2 ���i �i�?�2 �i�?�`�2�2 �i�2�K�@

�T�2�`���i�m�`�2�b �B�M �i�?�2 ���#�b�2�M�+�2 �Q�7 �b�Q�H�p�2�M�i�X �"�2�+���m�b�2 �Q�7 �i�?�2 �H���`�;�2 �2�`�`�Q�` �#���`�b

�B�M �i�?�B�b �+���H�+�m�H���i�B�Q�M�- �i�?�2 �i�`�2�M�/�b ���`�2 �H�2�b�b �`�2�H�B���#�H�2�X �>�Q�r�2�p�2�`�- �i�?�2 �i�2�K�@

�T�2�`���i�m�`�2 ���M���H�v�b�B�b �;�B�p�2�b ���M �2�M�i�`�Q�T�v �+�?���M�;�2� S = � 125�F�C� �K�Q�H� �R

���M�/ ���M �2�M�i�?���H�T�v �+�?���M�;�2� H = � 50:3 �F�C� �K�Q�H� �R�X �h�?�2�b�2 �`�2�b�m�H�i�b

���`�2 �2�t�T�H���B�M�2�/ �#�v �i�?�2 �b�i�`�Q�M�; �2�H�2�+�i�`�Q�b�i���i�B�+ �`�2�T�m�H�b�B�Q�M �#�2�i�r�2�2�M �i�?�2
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�b�2�T���`���i�2 �b�B�K�m�H���i�B�Q�M�b �`�2�H�v�B�M�; �Q�M �i�r�Q �#���H�H�b ���M�/ �Q�M�2 �b�i�B�+�F �7�Q�` �b���K�@
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�U�T�H���M���`�B�i�v �Q�7 �i�?�2 �/�Q�m�#�H�2 �#�Q�M�/�b�V�- �#�Q�M�/�@���M�;�H�2�b �U�/�B�b�i�Q�`�i�2�/ �B�M �i�?�2

�T�`�2�b�2�M�+�2 �Q�7 �`�B�M�; �b�i�`���B�M�V�- ���M�/ �+�H�Q�b�2�@�M�2�B�;�?�#�Q�` �B�M�i�2�`���+�i�B�Q�M�b �U�B�M�p�Q�H�p�B�M�;

�#�Q�i�? �`�B�M�; ���i�Q�K�b ���M�/ �`�B�M�; �b�m�#�b�i�B�i�m�2�M�i�b�V �K���v ���H�H �T�`�Q�p�B�/�2 �+�Q�K�T���`���#�H�v

�H���`�;�2 �B�M�/�B�p�B�/���H �+�Q�M�i�`�B�#�m�i�B�Q�M�b �i�Q �i�?�2 �i�Q�i���H �T�Q�i�2�M�i�B���H �2�M�2�`�;�v �U�b�Q�K�2�@

�i�B�K�2�b �Q�M �i�?�2 �Q�`�/�2�` �Q�7 �R�y�@�R�y�y �F�C��K�Q�H� 1�V�X �"���H���M�+�B�M�; �i�?�2�b�2 �i�2�`�K�b

���T�T�`�Q�T�`�B���i�2�H�v �i�Q �`�2���+�? �� �`�2�[�m�B�`�2�/ ���+�+�m�`���+�v �Q�M �i�?�2 �Q�`�/�2�` �� �7�2�r

�F�C��K�Q�H� 1 �7�Q�` �i�?�2 �+���H�+�m�H���i�2�/ �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2�b �`�2�T�`�2�b�2�M�i�b �� �T���`�@

�i�B�+�m�H���`�H�v �+�?���H�H�2�M�;�B�M�; �i���b�F�X �P�i�?�2�` �b�Q�m�`�+�2�b �Q�7 �B�M���+�+�m�`���+�B�2�b �+�Q�M�+�2�`�M

�i�?�2 ���T�T�`�Q�t�B�K���i�2 �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �i�?�2 �b�Q�H�m�i�2�@�b�Q�H�p�2�M�i ���M�/ �b�Q�H�p�2�M�i�@

�b�Q�H�p�2�M�i �B�M�i�2�`���+�i�B�Q�M�b�-�R�d�N���R�3�9�Q�7 �i�?�2�`�K�Q�/�v�M���K�B�+ �T�`�Q�T�2�`�i�B�2�b ���+�`�Q�b�b

�H���`�;�2 �i�2�K�T�2�`���i�m�`�2 �`���M�;�2�b�-�R�3�8���M�/ �Q�7 �F�B�M�2�i�B�+ ���b �Q�T�T�Q�b�2�/ �i�Q �i�?�2�`�@

�K�Q�/�v�M���K�B�+ �T�`�Q�T�2�`�i�B�2�b�X�R�3�e���R�3�N�A�M �T���`�i�B�+�m�H���`�- �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�b

�+�Q�M�b�B�/�2�`�2�/ ���`�2 ���H�b�Q �b�Q�K�2�r�?���i �i�Q�Q �~�2�t�B�#�H�2 �B�M �i�?�2 �T�`�2�b�2�M�i �7�Q�`�+�2�@�}�2�H�/

�/�2�b�+�`�B�T�i�B�Q�M�- �r�B�i�?�o���b�2�@�E�B�i�2���M�/�E�B�i�2�R�@�E�B�i�2�k �i�`���M�b�B�i�B�Q�M�b �Q�+�+�m�`�@

�B�M�; �Q�M �K�B�+�`�Q�b�2�+�Q�M�/ �`���i�?�2�` �i�?���M �K�B�H�H�B�b�2�+�Q�M�/ �i�B�K�2�b�+���H�2�b�X ���H�i�?�Q�m�;�?

�i�?�2 �7�Q�`�+�2 �}�2�H�/ �b�2�H�2�+�i�2�/ �B�M �i�?�B�b �b�i�m�/�v �`�2�T�`�2�b�2�M�i�b �� �`�2���b�Q�M���#�H�2 �[�m���H�@

�B�i���i�B�p�2 �+�Q�K�T�`�Q�K�B�b�2�- �i�?�2 ���/�2�[�m���+�v �Q�7 �i�?�2 �+�?�Q�b�2�M �`�2�T�`�2�b�2�M�i���i�B�Q�M

���M�/ �i�?�2 ���+�+�m�`���+�v �Q�7 �B�i�b �T���`���K�2�i�`�B�x���i�B�Q�M �`�2�K���B�M �B�M�b�m�{�+�B�2�M�i �7�Q�`

�`�2���+�?�B�M�; �� �i�`�m�H�v �[�m���M�i�B�i���i�B�p�2 ���;�`�2�2�K�2�M�i �r�B�i�? �2�t�T�2�`�B�K�2�M�i�-�B�X�2�X���i

�� �H�2�p�2�H �Q�7 �T�`�2�+�B�b�B�Q�M �Q�7 �� �7�2�r �F�C��K�Q�H� 1�X

���i �i�?�2 �[�m���H�B�i���i�B�p�2 �H�2�p�2�H�- �?�Q�r�2�p�2�`�- �i�?�2 �T�`�2�b�2�M�i �b�B�K�m�H���i�B�Q�M�b �T�`�Q�@

�p�B�/�2 �B�M�b�B�;�?�i �B�M�i�Q �i�?�2�o���b�2�@�E�B�i�2�i�`���M�b�B�i�B�Q�M�b �Q�7�Z�m�B�M�Q���M�/�L�B�i�`�Q

���i �b�B�M�;�H�2�@���i�Q�K ���M�/ �7�2�K�i�Q�b�2�+�Q�M�/ �`�2�b�Q�H�m�i�B�Q�M�b�X �h�?�2 �7�Q�H�H�Q�r�B�M�; �K���B�M



�k �X�9 �* �P�L�* �G�l �a�A�P�L 93

�Q�#�b�2�`�p���i�B�Q�M�b �+���M �#�2 �K���/�2 �+�Q�M�+�2�`�M�B�M�; �i�?�2 �K�2�+�?���M�B�b�K �Q�7 �i�?�B�b �i�`���M�@

�b�B�i�B�Q�M ���b �r�2�H�H ���b �B�i�b �/�2�T�2�M�/�2�M�+�2 �Q�M �i�?�2 �+�Q�K�T�Q�m�M�/�- �b�Q�H�p�2�M�i ���M�/

�i�2�K�T�2�`���i�m�`�2�X

�h�?�2 �T�`�2�b�2�M�i �"���a�@�G�1�l�a �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b �b�m�;�;�2�b�i �i�?���i

�� �+�Q�M�+�2�`�i�2�/ �K�2�+�?���M�B�b�K �7�Q�` �i�?�2�o���b�2�@�E�B�i�2�B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M�- �B�M�@

�p�Q�H�p�B�M�; �b�B�K�m�H�i���M�2�Q�m�b �i�`���M�b�B�i�B�Q�M�b �Q�7 �i�?�2 �7�Q�m�` �~���T�b�- �B�b �m�M�H�B�F�2�H�v�X

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

�B�M�/�B�p�B�/�m���H �~���T�b ���T�T�2���` �i�Q �#�2 ���b�b�Q�+�B���i�2�/ �r�B�i�? �b�B�;�M�B�}�+���M�i�H�v �H�Q�r�2�`

�7�`�2�2�@�2�M�2�`�;�v �#���`�`�B�2�`�b�X �h�?�2 �+�Q�M�}�;�m�`���i�B�Q�M�b �r�B�i�? �Q�M�2 ���M�/ �i�?�`�2�2 �~���T�b

�Q�T�2�M ���`�2 ���#�Q�m�i �R�y�@�k�y �F�C��K�Q�H� 1 ���#�Q�p�2 �i�?�2�o���b�2���M�/�E�B�i�2�b�i���i�2�b �B�M

�i�2�`�K�b �Q�7 �7�`�2�2 �2�M�2�`�;�v�X �A�M �+�Q�M�i�`���b�i�- �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M �r�B�i�? �i�r�Q �~���T�b

�Q�T�2�M �B�M ���+�B�b�@�T�+�Q�M�}�;�m�`���i�B�Q�M �B�b �b�B�;�M�B�}�+���M�i�H�v �H�Q�r�2�`�-�B�X�2�X�+�H�Q�b�2 �i�Q

�i�?�2�o���b�2���M�/�E�B�i�2�b�i���i�2�b �B�M �i�2�`�K�b �Q�7 �7�`�2�2 �2�M�2�`�;�v�X �h�?�m�b�- �`�2���+�?�B�M�;

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

�� �b�B�M�;�H�2 �~���T �7�`�Q�K�o���b�2�Q�` �+�H�Q�b�B�M�; �� �b�B�M�;�H�2 �~���T �7�`�Q�K�E�B�i�2�X �h�?�B�b

�K���F�2�b �i�?�2�+�B�b�@�T�b�i���i�2 �� �H�B�F�2�H�v �B�M�i�2�`�K�2�/�B���i�2 ���H�Q�M�; �i�?�2�o���b�2�@�E�B�i�2

�i�`���M�b�B�i�B�Q�M �T���i�?�r���v�X �h�?�2 �i�r�Q �Q�i�?�2�` �T�Q�b�b�B�#�H�2 �B�M�i�2�`�K�2�/�B���i�2�b �r�B�i�? �i�r�Q

�Q�T�2�M �~���T�b�- �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2�i� �̀��M�b���M�/�+�B�b�@�Q�+�Q�M�}�;�m�`���i�B�Q�M�b�-

���`�2 �b�B�;�M�B�}�+���M�i�H�v �?�B�;�?�2�` �B�M �7�`�2�2�@�2�M�2�`�;�v �U�2�b�T�2�+�B���H�H�v �i�?�2 �H���i�i�2�` �Q�M�2�V�-

�r�?�B�+�? �K���F�2�b �i�?�2�K �H�2�b�b �H�B�F�2�H�v �B�M�i�2�`�K�2�/�B���i�2�b�X

�h�?�2 ���#�Q�p�2 �`�2�b�m�H�i�b �Q�#�i���B�M�2�/ �7�`�Q�K �i�?�2 �"���a�@�G�1�l�a �+���H�+�m�H���i�B�Q�M�b

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

�B�M�+�H�m�/�2 �B�M �T���`�i�B�+�m�H���` �� �i�`���D�2�+�i�Q�`�v �U�J�Q�p�B�2 �y�R�n�Z�h�k�N�3�@�o���a�1�V �2�p�B�@

�/�2�M�+�B�M�; �� �+�Q�K�T�H�2�i�2�o���b�2�@�i�Q�@�E�B�i�2�i�`���M�b�B�i�B�Q�M�X �h�Q �Q�m�` �F�M�Q�r�H�2�/�;�2�-

�B�i �B�b �i�?�2 �}�`�b�i �i�B�K�2 �i�?���i �b�m�+�? �� �i�`���M�b�B�i�B�Q�M �B�b �Q�#�b�2�`�p�2�/ �/�B�`�2�+�i�H�v �B�M

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

�`�2�p�2�`�b�B�#�H�2�E�B�i�2�R�@�E�B�i�2�k �b�r�B�i�+�?�B�M�; �i�`���M�b�B�i�B�Q�M�b �r�B�i�?�B�M �i�?�2�E�B�i�2

�b�i���i�2�X �h�?�2�b�2 ���`�2 ���`�2 �K�Q�b�i �T�`�Q�M�Q�m�M�+�2�/ �B�M �i�?�2 �7�m�H�H�v�@�Q�T�2�M�E�B�i�2

�b�i���i�2�- �r�?�2�`�2 �i�?�2�v �Q�+�+�m�` �Q�M �i�B�K�2�b�+���H�2�b �B�M �i�?�2 �Q�`�/�2�` �Q�7 �R�@�R�y�y �M�b�-

���M�/ �B�M�p�Q�H�p�2 �i�`���M�b�B�i�B�Q�M�b �i�Q �i�?�2 ���H�i�2�`�M���i�B�p�2 �b���/�/�H�2 �+�Q�M�7�Q�`�K���i�B�Q�M �B�M

�i�?�2 �7�Q�m�` �M�B�M�2�@�K�2�K�#�2�`�2�/ �`�B�M�;�b �b�B�K�m�H�i���M�2�Q�m�b�H�v�X �*�Q�M�+�2�`�M�B�M�; �i�?�2



94 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�b�Q�H�p���i�B�Q�M�- �i�?�2�o���b�2�b�i���i�2 �B�b �b�2�2�M �i�Q �B�M�p�Q�H�p�2 �� �b�B�M�;�H�2 �i�B�;�?�i�H�v �#�Q�m�M�/

�b�Q�H�p�2�M�i �K�Q�H�2�+�m�H�2 �K�Q�b�i �Q�7 �i�?�2 �i�B�K�2�X �a�Q�H�p�2�M�i �2�t�+�?���M�;�2�b �B�M �i�?�B�b

�b�i���i�2 ���`�2 �Q�#�b�2�`�p�2�/ �Q�M �i�?�2 �b���K�2 �R�@�R�y�y �M�b �i�B�K�2�b�+���H�2�- ���M�/ �+���M �#�2

�7���+�B�H�B�i���i�2�/ �#�v �i�`���M�b�B�2�M�i �~���T �Q�T�2�M�B�M�;�b�X �>�Q�r�2�p�2�`�- �� �H�Q�Q�b�2�H�v �#�Q�m�M�/

�b�Q�H�p�2�M�i �K�Q�H�2�+�m�H�2�b �B�b ���H�b�Q �7�Q�m�M�/ �B�M �i�?�2 �+�m�T �Q�7 �i�?�2�E�B�i�2�b�i���i�2�- �r�?�B�+�?

�K���v �`�2�T�`�2�b�2�M�i �� �7���+�B�H�B�i���i�B�M�; �7���+�i�Q�` �7�Q�` �i�?�2 �+�H�Q�b�B�M�; �B�M�i�Q ���o���b�2

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

�6�B�M���H�H�v�- �i�?�2 �"���a�@�G�1�l�a �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b ���`�2 �B�M �H�B�M�2 �r�B�i�?

�� �H�2�b�b �b�i���#�H�2�o���b�2�b�i���i�2 �7�Q�`�L�B�i�`�Q�+�Q�K�T���`�2�/ �i�Q�Z�m�B�M�Q�Q�`�- �2�[�m�B�p�@

���H�2�M�i�H�v�- �� �K�Q�`�2 �b�i���#�H�2�E�B�i�2�b�i���i�2 �7�Q�`�L�B�i�`�Q�+�Q�K�T���`�2�/ �i�Q�Z�m�B�M�Q�X

�h�?�2 �7�`�2�2�@�2�M�2�`�;�B�2�b �/�B�z�2�`�2�M�+�2�b� G �+���H�+�m�H���i�2�/ �7�Q�` �i�?�2�o���b�2�@�i�Q�@�E�B�i�2

�i�`���M�b�B�i�B�Q�M �i�2�M�/ �i�Q �#�2 �b�K���H�H�2�` �B�M �K���;�M�B�i�m�/�2 �B�M �i�Q�H�m�2�M�2 �+�Q�K�T���`�2�/ �i�Q

�p���+�m�m�K ���M�/ �+�?�H�Q�`�Q�7�Q�`�K�X �6�Q�`�Z�m�B�M�Q�- �i�?�2 �i�2�K�T�2�`���i�m�`�2�@�/�2�T�2�M�/�2�M�+�2

�Q�7� G �B�M�/�B�+���i�2�b �� �T�Q�b�B�i�B�p�2 �2�M�i�`�Q�T�v �+�?���M�;�2 �B�M �p���+�m�m�K�- �#�m�i ��

�M�2�;���i�B�p�2 �2�M�i�`�Q�T�v �+�?���M�;�2 �B�M �b�Q�H�m�i�B�Q�M�X �h�?�2 �7�Q�`�K�2�` �Q�#�b�2�`�p���i�B�Q�M �B�b

�B�M�i�m�B�i�B�p�2�H�v �`�2���b�Q�M���#�H�2�- �r�?�B�H�2 �i�?�2 �H���i�i�2�` �Q�M�2 �B�b �B�M �H�B�M�2 �r�B�i�? �2�t�@

�T�2�`�B�K�2�M�i�X �A�i �B�b ���H�b�Q �i�?�2 �2�t�T�2�+�i�2�/ �b�Q�H�p�2�M�i �2�z�2�+�i�- �+�Q�M�b�B�/�2�`�B�M�; �i�?�2

�H���`�;�2�` �b�Q�H�p�2�M�i�@���+�+�2�b�b�B�#�H�2 �b�m�`�7���+�2 �Q�7 �i�?�2 �K�Q�H�2�+�m�H�2 �B�M �i�?�2�E�B�i�2�+�Q�M�@

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

�B�K�K�Q�#�B�H�B�x�B�M�; �b�Q�H�p�2�M�i �K�Q�H�2�+�m�H�2�b�X �6�Q�`�L�B�i�`�Q�- �� �+�Q�K�T���`���#�H�2 �i�`�2�M�/ �B�b

�7�Q�m�M�/ �B�M �+�?�H�Q�`�Q�7�Q�`�K �#�m�i �M�Q�i �B�M �i�Q�H�m�2�M�2�- �r�?�2�`�2 �i�?�2 �2�M�i�`�Q�T�v �+�?���M�;�2

�B�b �T�Q�b�B�i�B�p�2�X �h�?�B�b �i�`�2�M�/ �B�M�p�2�`�b�B�Q�M �B�b �T�`�Q�#���#�H�v �`�2�H���i�2�/ �i�Q �i�?�2 �`�2�/�m�+�2�/

�~���T �b�m�`�7���+�2 �Q�7�L�B�i�`�Q�+�Q�K�T���`�2�/ �i�Q�Z�m�B�M�Q�- ���b �r�2�H�H ���b �i�Q �/�B�z�2�`�@

�2�M�+�2�b �#�2�i�r�2�2�M �+�?�H�Q�`�Q�7�Q�`�K ���M�/ �i�Q�H�m�2�M�2 �B�M �i�2�`�K�b �Q�7 �K�Q�H�2�+�m�H�2 �b�B�x�2�-

�b�?���T�2�- ���M�/ �M���i�m�`�2 �Q�7 �b�Q�H�m�i�2�@�b�Q�H�p�2�M�i �B�M�i�2�`���+�i�B�Q�M�b �U�2�X�;�X�/�B�T�Q�H�2�@�#���b�2�/

�B�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M �+�?�H�Q�`�Q�7�Q�`�K ���M�/ �i�?�2 �M�B�i�`�Q �;�`�Q�m�T�b �Q�7�L�B�i�`�Q�-

� �@�B�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M �i�Q�H�m�2�M�2 ���M�/ �i�?�2 ���`�Q�K���i�B�+ �;�`�Q�m�T�b �Q�7�Z�m�B�M�Q

���M�/�L�B�i�`�Q�V�X �>�Q�r�2�p�2�`�- �M�Q �2�t�T�2�`�B�K�2�M�i���H �/���i�� �B�b ���p���B�H���#�H�2 ���i �T�`�2�b�2�M�i

�i�Q �U�B�M�V�p���H�B�/���i�2 �i�?�B�b �Q�#�b�2�`�p���i�B�Q�M �7�`�Q�K �i�?�2 �b�B�K�m�H���i�B�Q�M�b�X

�P�p�2�`���H�H�- �i�?�B�b �b�i�m�/�v �b�?�Q�r�b �i�?���i �i�?�2 �"���a�@�G�1�l�a �K�2�i�?�Q�/ �`�2�T�@

�`�2�b�2�M�i�b �� �p�2�`�b���i�B�H�2 ���M�/ �T�Q�r�2�`�7�m�H ���T�T�`�Q���+�? �7�Q�` �B�M�p�2�b�i�B�;���i�B�M�; �i�?�2



�k �X�9 �* �P�L�* �G�l �a�A�P�L 95

�`�2�H���i�B�p�2 �7�`�2�2 �2�M�2�`�;�B�2�b ���M�/ �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M �K�2�+�?���M�B�b�K�b ���b�b�Q�+�B���i�2�/

�r�B�i�? �b�H�Q�r �+�Q�M�7�Q�`�K���i�B�Q�M���H �T�`�Q�+�2�b�b�2�b �B�M �K���+�`�Q�+�v�+�H�2�b�X

�h�?�B�b �B�M�7�2�`�b �B�K�T�Q�`�i���M�i �[�m���H�B�i���i�B�p�2 �Q�#�b�2�`�p���i�B�Q�M�b�- �/�2�b�T�B�i�2 �M�Q�i

�`�2���+�?�B�M�; �[�m���M�i�B�i���i�B�p�2 ���;�`�2�2�K�2�M�i �r�B�i�? �2�t�T�2�`�B�K�2�M�i�X �h�?�2 �/�B�{�+�m�H�i�B�2�b

�2�M�+�Q�m�M�i�2�`�2�/ �?�2�`�2 �r�B�i�? �� �+�H���b�b�B�+���H �7�Q�`�+�2�@�}�2�H�/ �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 �i�?�2 �B�M�@

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

���b �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�b�- �� �[�m���M�i�m�K�@�K�2�+�?���M�B�+���H �K�Q�H�2�+�m�H���`�@�K�2�+�?���M�B�+���H

�U�Z�J�f�J�J�V ���T�T�`�Q���+�?�R�N�y���R�N�9�K�B�;�?�i �#�2 �K�Q�`�2 ���T�T�`�Q�T�`�B���i�2�X �A�M �b�m�+�?

���M ���T�T�`�Q���+�?�- �i�?�2 �B�M�i�`���K�Q�H�2�+�m�H���` �2�M�2�`�;�B�2�b �r�Q�m�H�/ �#�2 �i�`�2���i�2�/ ���i �i�?�2

�Z�J �H�2�p�2�H �U�2�X�;�X�m�b�B�M�; �� �b�2�K�B�@�2�K�T�B�`�B�+���H �K�2�i�?�Q�/�R�N�8���R�N�N�i�Q �F�2�2�T �i�?�2

�+�Q�b�i�b �`�2���b�Q�M���#�H�v �H�Q�r�V �r�?�B�H�2 �i�?�2 �b�Q�H�m�i�2�@�b�Q�H�p�2�M�i ���M�/ �b�Q�H�p�2�M�i�@�b�Q�H�p�2�M�i

�B�M�i�2�`���+�i�B�Q�M�b �r�Q�m�H�/ �b�i�B�H�H �#�2 �/�2�b�+�`�B�#�2�/ ���i �i�?�2 �J�J �H�2�p�2�H�X

�P�m�` �`�2�b�m�H�i�b �b�m�T�T�Q�`�i �i�?�2 �2�t�B�b�i�2�M�+�2 �Q�7 �B�M�i�2�`�K�2�/�B���i�2�b ���H�Q�M�; ���M

���b�v�M�+�?�`�Q�M�Q�m�b �i�`���M�b�B�i�B�Q�M �T���i�?�r���v �#�2�i�r�2�2�M�o���b�2���M�/�E�B�i�2�- �B�M�@

�+�H�m�/�B�M�; �b�i���i�2�b �r�B�i�? �Q�M�2 ���M�/ �i�?�`�2�2 �Q�T�2�M �~���T�b �U���i �R�y�@�k�y �F�C��K�Q�H� 1�V

���M�/ ���+�B�b�@�T�b�i���i�2 �r�B�i�? �i�r�Q �Q�T�2�M �~���T�b �U�7�`�2�2 �2�M�2�`�;�v �+�Q�K�T���`���#�H�2 �i�Q

�o���b�2���M�/�E�B�i�2�V�X ���i �T�`�2�b�2�M�i�- �M�Q�M�2 �Q�7 �i�?�2�b�2 �B�M�i�2�`�K�2�/�B���i�2 �+�Q�M�7�Q�`�@

�K���i�B�Q�M�b �?���p�2 �#�2�2�M �Q�#�b�2�`�p�2�/ �Q�`�f���M�/ �+�?���`���+�i�2�`�B�x�2�/ �2�t�T�2�`�B�K�2�M�i���H�H�v�X

�>�Q�r�2�p�2�`�- �i�?�2 �H���+�F �Q�7 �2�t�T�2�`�B�K�2�M�i���H �2�p�B�/�2�M�+�2 �K�B�;�?�i �#�2 �i�?�2 �`�2�b�m�H�i �Q�7

�i�?�2 �/�2�i�2�+�i�B�Q�M �H�B�K�B�i ���b�b�Q�+�B���i�2�/ �r�B�i�? �L�J�_ �b�T�2�+�i�`�Q�b�+�Q�T�v�- �r�?�B�+�? �B�b

�+�Q�K�K�Q�M�H�v �2�K�T�H�Q�v�2�/ �i�Q �2�t�T�2�`�B�K�2�M�i���H�H�v �T�`�Q�#�2 �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H

�+�?���M�;�2 �Q�7 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�b�X�R�d�3�h�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �2�t�T�2�`�B�K�2�M�i���H

�K�2�i�?�Q�/�b �r�B�i�? �� �?�B�;�?�2�` �b�2�M�b�B�i�B�p�B�i�v �i�Q �B�M�i�2�`�K�2�/�B���i�2�b �+�Q�m�H�/ �T�`�Q�p�B�/�2

�+�`�m�+�B���H �2�p�B�/�2�M�+�2 �7�Q�` �2�H�m�+�B�/���i�B�M�; �i�?�2 �K�2�+�?���M�B�b�K �B�M �i�?�2 �7�m�i�m�`�2�X �h�?�B�b

�B�M�+�H�m�/�2�b �7�Q�` �B�M�b�i���M�+�2 �T�?�Q�i�Q�H�m�K�B�M�2�b�+�2�M�+�2 �b�T�2�+�i�`�Q�b�+�Q�T�v �U�S�G�V �Q�`

�6�º�`�b�i�2�` �`�2�b�Q�M���M�+�2 �2�M�2�`�;�v �i�`���M�b�7�2�` �U�6�_�1�h�V ���T�T�H�B�2�/ �i�Q �b�T�2�+�B�}�+���H�H�v

�7�m�M�+�i�B�Q�M���H�B�x�2�/ �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �b�v�b�i�2�K�b�-�R�k�j���b �r�2�H�H ���b �K�Q�H�2�+�m�H���`�@

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

�b�i���i�2�b �i�?�`�Q�m�;�? �b�2�H�2�+�i�B�p�2 �M�Q�M�+�Q�p���H�2�M�i �B�M�i�2�`���+�i�B�Q�M�b �i�?���i �`�2�K���B�M �i�Q

�#�2 �2�t�T�H�Q�`�2�/�X



96 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�1 �s �S�1�_�A�J�1�L�h�� �G �. �� �h ��

�h���#�H�2 �k�X���X�R�,���p���B�H���#�H�2 �2�t�T�2�`�B�K�2�M�i���H �/���i�� �+�Q�M�+�2�`�M�B�M�; �i�?�2�o���b�2�@�E�B�i�2�2�[�m�B�@
�H�B�#�`�B�m�K �Q�7 �i�?�2 � �̀2�b�Q� �̀+�B�M�(�9�)��� �̀2�M�2�b�Z�m�B�M�Q���M�/ �L�B�i�`�Q�U���b �r�2�H�H ���b �+�H�Q�b�2�H�v � �̀2�@
�H���i�2�/ �+�Q�K�T�Q�m�M�/�b�V �B�M �/�B�z�2� �̀2�M�i �b�Q�H�p�2�M�i�b�X�1�M�i�`�B�2�b �R�@�R�j �`�2�T�Q�`�i�o���b�2�@�i�Q�@�E�B�i�2
�2�M�i�?���H�T�v �+�?���M�;�2�b� H �- �i�?�2 �2�M�i�`�Q�T�v �+�?���M�;�2�b� S�- ���M�/ �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2�b
� G �U�i�?�2 �H���i�i�2�` ���i �i�?�`�2�2 �/�B�z�2�`�2�M�i �i�2�K�T�2�`���i�m�`�2�b�V�X �1�M�i�`�v �R�9 �`�2�T�Q�`�i�b �+�Q�`�`�2�@
�b�T�Q�M�/�B�M�; ���+�i�B�p���i�B�Q�M �T���`���K�2�i�2�`�b� H z �- � Sz �- ���M�/� Gz �U�i�?�2 �H���i�i�2�` ���i �i�?�`�2�2
�/�B�z�2�`�2�M�i �i�2�K�T�2�`���i�m�`�2�b�V �7�Q�` �i�?�2�o���b�2�@�i�Q�@�E�B�i�2�i�`���M�b�B�i�B�Q�M�X �l�M�+�2�`�i���B�M�i�v �2�b�i�B�@
�K���i�2�b ���`�2 �B�M�/�B�+���i�2�/ �#�2�i�r�2�2�M �T���`�2�M�i�?�2�b�2�b �r�?�2�M�2�p�2�` ���p���B�H���#�H�2�X �h�?�2 �7�Q�H�H�Q�r�@
�B�M�; ���#�#�`�2�p�B���i�B�Q�M�b ���`�2 �m�b�2�/ �B�M �i�?�2 �i���#�H�2�X�Z�m�B�M�Q�, �[�m�B�M�Q�t���H�B�M�2�c�L�B�i�`�Q�, �R�-�k�@
�/�B�M�B�i�`�Q�#�2�M�x�2�M�2�c �.�"�.�, �N�-�R�y�@�/�B�?�v�/�`�Q�@�N�-�R�y�@�(�R�-�k�)�#�2�M�x�2�M�Q���M�i�?�`���+�2�M�2�@�R�j�-�R�e�@�/�B�Q�M�2�c
�.�h�S�, �j�-�8 �� �/�B�U�i�2�`�i�� �#�m�i�v�H�V�T�?�2�M�v�H�c �S�u�_�, �T�v�`���x�B�M�2�c �J�1�a�, �K�2�b�B�i�v�H�2�M�2�c �+�>�1�s�,
�+�v�+�H�Q�?�2�t���M�2�X

�1�M�i�`�v�a �_ �a�Q�H�p�2�M�i � H � S � G �(�F�C��K�Q�H� 1�) �_�2�7�X �*�Q�K�K�2�M�i
�(�F�C��K�Q�H� 1�) �(�C��E� 1��K�Q�H� 1�) �R�N�3�X�R�8 �E �k�9�3�X�R�8 �E �k�N�3�X�R�8 �E

�R �Z�m�B�M�Q �.�h�S �*�. �k�*�H�k �R�j �9�N �j�X�j �y�X�3 �@�R�X�e�R�R�k

�k �Z�m�B�M�Q �* �e�>�R�j �*�. �k�*�H�k �@�k�8 �U�k�V �@�R�y�3 �U�3�V �@�j�X�e �U�k�X�e�V �R�X�3 �U�k�X�3�V �d�X�k �U�j�X�R�V�3�8

�j �Z�m�B�M�Q �* �e�>�R�j �*�.�*�H�j

�*�.�*�H�j �,�*�a�k
�* �k�. �k�*�H�9
�*�*�H�9

� 0 � 0 � 0 �3�8 T�@ ���M�/ ���+�B�/�@�i�`�B�;�;�2�`�2�/ �b�r�B�i�+�?�B�M�;

�9 �Z�m�B�M�Q �* �e�>�R�j �* �e�. �8�*�. �j > 5:7 > 5:7 > 5:7 �3�8 �E�B�i�2�M�Q�i �/�2�i�2�+�i�2�/ ���i ���M�vT
�8 �Z�m�B�M�Q �* �8�>�R�R �*�. �k�*�H�k �@�k�9 �U�k�V �@�R�y�8 �U�e�V �@�j�X�k �U�k�X�j�V �k�X�R �U�k�X�8�V �d�X�j �U�k�X�d�V�R�y�y

�e �Z�m�B�M�Q �*�>�j �*�.�*�H�j �,�*�a�k �@�j�e�X�d �@�R�j�d �@�N�X�8 �@�k�X�d �9�X�R�8�9 �*���H�+�m�H���i�B�Q�M �#���b�2�/ �Q�M �;�B�p�2�M �_�2�7�X
�d �k� �Z�m�B�M�Q

�k� �.�"�.
�* �e�>�R�j �/�3�� �h�>�6 �@�k�k�X�3 �@�R�y�y �@�j�X�y �k�X�y �d�X�y�R�y�d

�3 �L�B�i�`�Q �* �e�>�R�j �*�.�*�H�j < � 5:7 < � 5:7 < � 5:7
�N �L�B�i�`�Q �* �e�>�R�j �/�3�� �h�>�6 < � 5:7 < � 5:7 < � 5:7 �3�8 �o���b�2�M�Q�i �/�2�i�2�+�i�2�/ ���i ���M�vT
�R�y �L�B�i�`�Q �* �e�>�R�j �U�*�.�j �V�k�P < � 5:7 < � 5:7 < � 5:7
�R�R �S�u�_ �*�e�>�R�j �* �e�. �e

�* �e�. �8�*�. �j

�* �e�. �8�L�P�k

�Q�@�*�e�. �9�*�H�k

> 0 �R�R�R

�R�k �S�u�_ �*�e�>�R�j �/12�@�J�1�a
�*�. �k�*�H�k
�*�.�*�H�j

�* �k�. �k�*�H�9
�*�.�"�` �j

� 0 �R�R�R

�R�j �S�u�_ �*�e�>�R�j �*�>�j �*�*�H�j
�* �k�*�H�9
�*�*�H�9
�U�*�.�j �V�k�a�P
�U�*�.�j �V�k�*�P
�*�a�k

�/�3�� �h�>�6
�/12�@�+�>�1�s

< 0 �R�R�R

�1�M�i�`�v�a �_ �a�Q�H�p�2�M�i � H z � Sz � Gz �(�F�C��K�Q�H� 1�) �_�2�7�X �*�Q�K�K�2�M�i
�(�F�C��K�Q�H� 1�) �(�C��K�Q�H� 1��E� 1�) �R�N�3�X�R�8 �E �k�9�3�X�R�8 �E �k�N�3�X�R�8 �E

�R�9 �Z�m�B�M�Q �* �e�>�R�j �*�. �k�*�H�k �R�e �U�3�V �@�R�j�N �U�R�e�V �9�9 �U�N�V �8�y �U�N�V �8�d �U�N�V�3�8



�k �X�" �. �A�>�1�. �_�� �G �� �L�: �G�1 �. �1�6�A�L�A�h�A�P�L�a97

�. �1�6�A�L�A�h�A�P�L�a �P�6 �h�>�1 �_�1�G�1�o�� �L �h

�. �A�>�1�. �_�� �G �� �L�: �G�1�a

�h���#�H�2 �k�X�"�X�R�,�.�B�?�2�/� �̀��H ���M�;�H�2�b �b�2�H�2�+�i�2�/ �i�Q �/�2�}�M�2 �i�?�2 �R�e�@�/�B�K�2�M�b�B�Q�M���H � �̀2�H�2�p���M�i
�b�T���+�2 �7�Q�` �i�?�2 �"���a�@�G�1�l�a �+���H�+�m�H���i�B�Q�M�b�X�6�Q�` �2���+�? �Q�7 �i�?�2 �R�e �/�B�?�2�/�`���H ���M�;�H�2�b�-
�i�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2�, �i�?�2 �H���#�2�H �Q�7 �i�?�2 �/�B�?�2�/�`���H ���M�;�H�2 �U�b�2�2 �6�B�;�b�X�k�X�R�+�- �k�X�R�7
���M�/ �k�X�R�;�V�- �i�?�2 ���i�Q�K �M�m�K�#�2�`�b �Q�7 �i�?�2 �/�2�}�M�B�M�; ���i�Q�K�b �U�B�/�2�M�i�B�+���H �7�Q�`�Z�m�B�M�Q���M�/
�L�B�i�`�Q�V�- �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���i�Q�K �M���K�2�b �7�Q�`�Z�m�B�M�Q�- ���M�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;
���i�Q�K �M���K�2�b �7�Q�`�L�B�i�`�Q�X �h�?�2 ���i�Q�K �M�m�K�#�2�`�b ���M�/ �M���K�2�b �`�2�7�2�` �i�Q �6�B�;�b�X �k�X�1�X�R
���M�/ �k�X�6�X�R �7�Q�`�Z�m�B�M�Q���M�/�L�B�i�`�Q�- �`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2 �+���M�Q�M�B�+���H �p���H�m�2�b �Q�7 �i�?�2�b�2
�/�B�?�2�/�`���H ���M�;�H�2�b �m�b�2�/ �i�Q �/�2�}�M�2 �i�?�2 �b�i���i�2�b �U�#���H�H �+�2�M�i�2�`�b�V �+���M �#�2 �7�Q�m�M�/ �B�M �h���#�X �k�X�R
�7�Q�` �i�?�2�E�B�i�2�R �7���K�B�H�v ���M�/ �h���#�X �k�X�*�X�R �7�Q�` �i�?�2�E�B�i�2�k �7���K�B�H�v�X

�G���#�2�H ���i�Q�K �M�m�K�#�2�`�b ���i�Q�K �M���K�2�b �U�Z�m�B�M�Q�V ���i�Q�K �M���K�2�b �U�L�B�i�`�Q�V

� �� 0 �k�8�@ �R�@ �k�@ �j �*�R�k�.�@�*�R�R�.�@�P�R���@ �*�R�� �*�R�y�.�@�*�R�R�.�@�P�R���@ �*�R��
� �� 1 �R�@ �k�@ �j�@ �R�e �*�R�R�.�@ �P�R���@�*�R���@ �*�3�� �*�R�R�.�@ �P�R���@�*�R���@ �*�e��
� �� 1 �j�@ �R�e�@ �R�d�@ �R�3 �*�R���@ �*�3���@�P�k���@ �*�N�� �*�R���@ �*�e���@�P�e���@ �*�d��
� �� 0 �R�e�@ �R�d�@ �R�3�@ �k�j �*�3���@ �P�k���@�*�N���@�*�R�9�� �*�e���@ �P�e���@�*�d���@�*�R�k��
� �" 0 �8�8�@ �j�R�@ �j�k�@ �j�j �*�R�k���@�*�R�R���@�P�R�"�@ �*�R�" �*�R�y���@�*�R�R���@�P�R�"�@ �*�R�"
� �" 1 �j�R�@ �j�k�@ �j�j�@ �9�e �*�R�R���@ �P�R�"�@�*�R�"�@ �*�3�" �*�R�R���@ �P�R�"�@�*�R�"�@ �*�e�"
� �" 1 �j�j�@ �9�e�@ �9�d�@ �9�3 �*�R�"�@ �*�3�"�@�P�k�"�@ �*�N�" �*�R�"�@ �*�e�"�@�P�e�"�@ �*�d�"
� �" 0 �9�e�@ �9�d�@ �9�3�@ �8�j �*�3�"�@ �P�k�"�@�*�N�"�@�*�R�9�" �*�e�"�@ �P�e�"�@�*�d�"�@�*�R�k�"
� �* 0 �3�8�@ �e�R�@ �e�k�@ �e�j �*�R�k�"�@�*�R�R�"�@�P�R�*�@ �*�R�* �*�R�y�"�@�*�R�R�"�@�P�R�*�@ �*�R�*
� �* 1 �e�R�@ �e�k�@ �e�j�@ �d�e �*�R�R�"�@ �P�R�*�@�*�R�*�@ �*�3�* �*�R�R�"�@ �P�R�*�@�*�R�*�@ �*�e�*
� �* 1 �e�j�@ �d�e�@ �d�d�@ �d�3 �*�R�*�@ �*�3�*�@�P�k�*�@ �*�N�* �*�R�*�@ �*�e�*�@�P�e�*�@ �*�d�*
� �* 0 �d�e�@ �d�d�@ �d�3�@ �3�j �*�3�*�@ �P�k�*�@�*�N�*�@�*�R�9�* �*�e�*�@ �P�e�*�@�*�d�*�@�*�R�k�*
� �. 0 �R�R�8�@ �N�R�@ �N�k�@ �N�j �*�R�k�*�@�*�R�R�*�@�P�R�.�@ �*�R�. �*�R�y�*�@�*�R�R�*�@�P�R�.�@ �*�R�.
� �. 1 �N�R�@ �N�k�@ �N�j�@�R�y�e �*�R�R�*�@ �P�R�.�@�*�R�.�@ �*�3�. �*�R�R�*�@ �P�R�.�@�*�R�.�@ �*�e�.
� �. 1 �N�j�@�R�y�e�@�R�y�d�@�R�y�3 �*�R�.�@ �*�3�.�@�P�k�.�@ �*�N�. �*�R�.�@ �*�e�.�@�P�e�.�@ �*�d�.
� �. 0 �R�y�e�@�R�y�d�@�R�y�3�@�R�R�j �*�3�.�@ �P�k�.�@�*�N�.�@�*�R�9�. �*�e�.�@ �P�e�.�@�*�d�.�@�*�R�k�.



98 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�h �>�1 �E�A�h�1�k �6�� �J �A�G�u

�o���b�2

�R�,�y�y�y�y

�E�B�i�2 �k �7���K�B�H�v

�P�M�2�Q�T�2�M

�k�,�R�y�y�y �j�,�y�R�y�y �9�,�y�y�R�y �8�,�y�y�y�R

�h�r�Q�Q�T�2�M
�e�,�R�R�y�y
�+�B�b�@�T

�d�,�R�y�R�y
�i� �̀��M�b

�3�,�R�y�y�R
�+�B�b�@�Q

�R�R�,�y�y�R�R �R�y�,�y�R�y�R �N�,�y�R�R�y

�h�?�`�2�2�Q�T�2�M

�R�k�,�R�R�R�y �R�j�,�R�R�y�R �R�9�,�R�y�R�R �R�8�,�y�R�R�R

�E�B�i�2

�R�e�,�R�R�R�R

�6�B�;�m�`�2 �k�X�*�X�R�,�a�+�?�2�K���i�B�+ � �̀2�T� �̀2�b�2�M�i���i�B�Q�M�b �Q�7 �i�?�2 �R�e �+�Q�M�7�Q�`�K���i�B�Q�M���H �b�i���i�2�b
�Q�7 �i�?�2�E�B�i�2�k �7���K�B�H�v�X�h�?�B�b �}�;�m�`�2 �B�b ���M���H�Q�;�Q�m�b �i�Q �6�B�;�X �k�X�j �U�b�2�2 �i�?�2 ���b�b�Q�+�B���i�2�/
�+���T�i�B�Q�M�V�- �#�m�i �`�2�7�2�`�b �i�Q �i�?�2�E�B�i�2�k �U�B�M�b�i�2���/ �Q�7 �i�?�2�E�B�i�2�R�V �7���K�B�H�v�X �h�?�2 �Q�`�B�@
�2�M�i���i�B�Q�M �U�?�Q�`�B�x�Q�M�i���H �Q�` �p�2�`�i�B�+���H�V �Q�7 ���M �Q�T�2�M �~���T �B�M �i�?�2 �b�+�?�2�K���i�B�+ �/�`���r�B�M�;�b
�/�2�T�2�M�/�b �Q�M �i�?�2 �b�2�H�2�+�i�B�Q�M �Q�7 �Q�M�2 �Q�7 �i�?�2 �i�r�Q �2�M���M�i�B�Q�K�2�`�B�+ �b���/�/�H�2 �+�Q�M�}�;�m�`���i�B�Q�M�b
�Q�7 �i�?�2 �i�`�B�T�H�v �m�M�b���i�m�`���i�2�/ �M�B�M�2�@�K�2�K�#�2�`�2�/ �`�B�M�; �B�M �6�B�;�X �k�X�R�/�X �A�M �i�?�2�E�B�i�2�k
�7���K�B�H�v�- �i�?�2 �~���T�b �Q�T�2�M �p�2�`�i�B�+���H�H�v �U�B�M �+�Q�M�i�`���b�i �i�Q �i�?�2�E�B�i�2�R �7���K�B�H�v�- �r�?�2�`�2 �i�?�2�v
�Q�T�2�M �?�Q�`�B�x�Q�M�i���H�H�v�V�X �h�?�2�o���b�2�b�i���i�2 �B�b �+�Q�K�K�Q�M �i�Q �i�?�2 �i�r�Q �7���K�B�H�B�2�b �b�B�M�+�2 �B�i
�Q�M�H�v �B�M�p�Q�H�p�2�b �+�H�Q�b�2�/ �~���T�b�X �h�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M�b �Q�7 �2���+�? �Q�7 �i�?�2 �d �;�`�Q�m�T�b �B�M �i�?�2
�E�B�i�2�k �7���K�B�H�v ���`�2 �/�2�;�2�M�2�`���i�2 �U�B�X�2�X�i�?�2�`�K�Q�/�v�M���K�B�+���H�H�v �2�[�m�B�p���H�2�M�i�V�X �h�?�2�v ���`�2
���H�b�Q �/�2�;�2�M�2�`���i�2 �r�B�i�? �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �;�`�2�Q�m�T�b �B�M �i�?�2�E�B�i�2�R �7���K�B�H�v�X �L�Q�i�2�-
�?�Q�r�2�p�2�`�- �i�?���i �i�?�2 �b�i���i�2�b �R�R�y�y ���M�/ �y�y�R�R ���`�2�+�B�b�@�Q�B�M �i�?�2�E�B�i�2�R �7���K�B�H�v�- �#�m�i
�+�B�b�@�T�B�M �i�?�2�E�B�i�2�k �7���K�B�H�v ���M�/ �i�?���i �i�?�2 �b�i���i�2�b �R�y�y�R ���M�/ �y�R�R�y ���`�2�+�B�b�@�T�B�M �i�?�2
�E�B�i�2�R �7���K�B�H�v �#�m�i�+�B�b�@�Q�B�M �i�?�2�E�B�i�2�k �7���K�B�H�v�X



�k �X�. �6�P�_�* �1�@�6�A�1�G�. �S�� �_�� �J �1�h�1�_�a 99

�h���#�H�2 �k�X�*�X�R�,�*���M�Q�M�B�+���H �/�B�?�2�/� �̀��H�@���M�;�H�2 �p���H�m�2�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �R�e �+�Q�M�@
�7�Q�`�K���i�B�Q�M���H �b�i���i�2�b �+�Q�M�b�B�/�2� �̀2�/ �B�M �i�?�2�E�B�i�2�k �7���K�B�H�v�X�h�?�2 �R�e �b�i���i�2�b ���M�/ �d �b�i���i�2
�;�`�Q�m�T�b �Q�7 �i�?�B�b �7���K�B�H�v ���`�2 �b�?�Q�r�M �B�M �6�B�;�X �k�X�*�X�R�X �h�?�2 �H���#�2�H�H�B�M�; �Q�7 �i�?�2 �9 �~���T�b
���M�/ �R�e �/�B�?�2�/�`���H ���M�;�H�2�b �B�b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�b�X�k�X�R�+�- �k�X�R�7 ���M�/ �k�X�R�;�X �h�?�2 �`�2�T�Q�`�i�2�/
�/�B�?�2�/�`���H�@���M�;�H�2 �p���H�m�2�b �/�2�}�M�2 �i�?�2 �+�2�M�i�2�`�b �Q�7 �i�?�2 �#���H�H�b �B�M �i�?�2 �R�e�@�/�B�K�2�M�b�B�Q�M���H
�`�2�H�2�p���M�i �b�T���+�2 �m�b�2�/ �i�Q ���M���H�v�x�2 �i�?�2 �b�B�K�m�H���i�B�Q�M�b �B�M �i�2�`�K�b �Q�7 �b�i���i�2�@���b�b�B�;�M�K�2�M�i
�U�i�?�B�b �7���K�B�H�v �B�b �M�Q�i �m�b�2�/ �i�Q �/�2�}�M�2 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �B�M �i�?�2 �"���a�@�G�1�l�a �b�B�K�@
�m�H���i�B�Q�M�b�V�X �h�?�2 ���i�Q�K�b �/�2�}�M�B�M�; �i�?�2�b�2 �/�B�?�2�/�`���H ���M�;�H�2�b �7�Q�` �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�b
�Z�m�B�M�Q���M�/�L�B�i�`�Q���`�2 �H�B�b�i�2�/ �B�M �h���#�X �k�X�"�X�R�X �*�Q�`�`�2�b�T�Q�M�/�B�M�; �+���M�Q�M�B�+���H �/�B�?�2�/�`���H�@
���M�;�H�2 �p���H�m�2�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �R�e �+�Q�M�7�Q�`�K���i�B�Q�M���H �b�i���i�2�b �Q�7 �i�?�2�E�B�i�2�R �7���K�B�H�v
�+���M �#�2 �7�Q�m�M�/ �B�M �h���#�X �k�X�R�X �L�Q�i�2 �i�?���i �i�?�2�E�B�i�2�R �7���K�B�H�v �B�b �m�b�2�/ �M�Q�i �Q�M�H�v �i�Q
���M���H�v�x�2 �i�?�2 �b�B�K�m�H���i�B�Q�M�b �B�M �i�2�`�K�b �Q�7 �b�i���i�2�@���b�b�B�;�M�K�2�M�i�- �#�m�i ���H�b�Q �B�M �i�?�2 �/�2�}�M�B�i�B�Q�M
�Q�7 �i�?�2 �"���a�@�G�1�l�a �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�X

�.�B�?�2�/�`���H ���M�;�H�2�b �(�/�2�;�)
�� �" �* �.

�A�M�/�2�t �a�i���i�2 �a�i���i�2 �;�`�Q�m�T� �� 0 � �� 1 � �� 1 � �� 0 � �" 0 � �" 1 � �" 1 � �" 0 � �* 0 � �* 1 � �* 1 � �* 0 � �. 0 � �. 1 � �. 1 � �. 0

�R �y�y�y�y�o���b�2 �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�k �R�y�y�y�P�M�2�Q�T�2�M �k�N�j �N �k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�j �y�R�y�y �P�M�2�Q�T�2�M �k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �@�k�9�e �@�N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�9 �y�y�R�y�P�M�2�Q�T�2�M �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �N �k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�8 �y�y�y�R�P�M�2�Q�T�2�M �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �@�k�9�e �@�N �@�k�N�j
�e �R�R�y�y�h�r�Q�Q�T�2�M�@�+�B�b�@p �k�N�j �N �k�9�e �@�e�8�e�8 �@�k�9�e �@�N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�d �R�y�R�y�h�r�Q�Q�T�2�M�@�i� �̀��M�b�k�N�j �N �k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �N �k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�3 �R�y�y�R�h�r�Q�Q�T�2�M�@�+�B�b�@o �k�N�j �N �k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �@�k�9�e �@�N �@�k�N�j
�N �y�R�R�y�h�r�Q�Q�T�2�M�@�+�B�b�@o �k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �@�k�9�e �@�N �@�k�N�j�k�N�j �N �k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�R�y �y�R�y�R�h�r�Q�Q�T�2�M�@�i� �̀��M�b�k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �@�k�9�e �@�N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �@�k�9�e �@�N �@�k�N�j
�R�R �y�y�R�R�h�r�Q�Q�T�2�M�@�+�B�b�@p �k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �N �k�9�e �@�e�8�e�8 �@�k�9�e �@�N �@�k�N�j
�R�k �R�R�R�y�h�?�`�2�2�Q�T�2�M �k�N�j �N �k�9�e �@�e�8�e�8 �@�k�9�e �@�N �@�k�N�j�k�N�j �N �k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k
�R�j �R�R�y�R�h�?�`�2�2�Q�T�2�M �k�N�j �N �k�9�e �@�e�8�e�8 �@�k�9�e �@�N �@�k�N�j�k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �@�k�9�e �@�N �@�k�N�j
�R�9 �R�y�R�R�h�?�`�2�2�Q�T�2�M �k�N�j �N �k�9�e �@�e�8�k�e�k �R�y�R �@�R�y�R �@�k�e�k�k�N�j �N �k�9�e �@�e�8�e�8 �@�k�9�e �@�N �@�k�N�j
�R�8 �y�R�R�R�h�?�`�2�2�Q�T�2�M �k�e�k �R�y�R �@�R�y�R �@�k�e�k�e�8 �@�k�9�e �@�N �@�k�N�j�k�N�j �N �k�9�e �@�e�8�e�8 �@�k�9�e �@�N �@�k�N�j
�R�e �R�R�R�R�E�B�i�2 �k�N�j �N �k�9�e �@�e�8�e�8 �@�k�9�e �@�N �@�k�N�j�k�N�j �N �k�9�e �@�e�8�e�8 �@�k�9�e �@�N �@�k�N�j

�6 �P�_�* �1�@�6�A�1�G�. �S�� �_�� �J �1�h�1�_�a

�h�?�2 �7�Q�`�+�2�@�}�2�H�/ �T���`���K�2�i�2�`�b �7�Q�` �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�b�Z�m�B�M�Q���M�/

�L�B�i�`�Q�r�2�`�2 �H���`�;�2�H�v �#���b�2�/ �Q�M �i�?�2 �:�_�P�J�P�a�@�+�Q�K�T���i�B�#�H�2 �k�y�R�e�>�e�e

�7�Q�`�+�2 �}�2�H�/�-�R�e�d�B�X�2�X�i�?�2�v �r�2�`�2 �T�Q�`�i�2�/ �7�`�Q�K �b�K���H�H �K�Q�H�2�+�m�H�2�b ���p���B�H���#�H�2

�B�M �i�?�B�b �T���`���K�2�i�2�` �b�2�i �i�Q ���M���H�Q�;�Q�m�b �K�Q�H�2�+�m�H���` �7�`���;�K�2�M�i�b �r�B�i�?�B�M �i�?�2

�`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�b �+�Q�M�b�B�/�2�`�2�/�X �h�?�2 �Q�M�H�v �2�t�+�2�T�i�B�Q�M �+�Q�M�+�2�`�M�2�/ �i�?�2

���i�Q�K�B�+ �T���`�i�B���H �+�?���`�;�2�b ���H�Q�M�; �r�B�i�? �i�?�2 �#�Q�M�/�@���M�;�H�2 �#�2�M�/�B�M�; ���M�/

�i�Q�`�b�B�Q�M���H�@�/�B�?�2�/�`���H �T���`���K�2�i�2�`�b �7�Q�` �i�2�`�K�b �B�M�+�H�m�/�B�M�; �Q�t�v�;�2�M ���i�Q�K�b

�r�B�i�?�B�M �i�?�2 �i�`�B�T�H�v�@�m�M�b���i�m�`���i�2�/ �M�B�M�2�@�K�2�K�#�2�`�2�/ �`�B�M�;�b�- �r�?�B�+�? �r�2�`�2

�/�2�`�B�p�2�/ �#���b�2�/ �Q�M �[�m���M�i�m�K�@�K�2�+�?���M�B�+���H �U�Z�J�V �+���H�+�m�H���i�B�Q�M�b�X ���M�Q�i�?�2�`

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



100 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�b�m�#�b�i�B�i�m�2�M�i ���i�Q�K�b ���b �r�2�H�H ���b ���H�H �T���B�`�b �Q�7 �`�B�M�; ���i�Q�K�b �r�B�i�?�B�M �i�?�2

�M�B�M�2�@�K�2�K�#�2�`�2�/ �`�B�M�;�b �r�2�`�2 �2�M�i�B�`�2�H�v �2�t�+�H�m�/�2�/ �7�`�Q�K �i�?�2 �M�Q�M�@�#�Q�M�/�2�/

�B�M�i�2�`���+�i�B�Q�M�b�X

�h�?�2 �i�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �U�i�v�T�2 �b�2�H�2�+�i�B�Q�M�b�V �7�Q�`�Z�m�B�M�Q�B�b �T�`�Q�@

�p�B�/�2�/ �B�M �h���#�b�X �k�X�1�X�R�@�k�X�1�X�8�- �`�2�7�2�`�`�B�M�; �i�Q �i�?�2 ���i�Q�K �M�m�K�#�2�`�b ���M�/

�M���K�2�b �Q�7 �6�B�;�X �k�X�1�X�R�X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �B�M�7�Q�`�K���i�B�Q�M �7�Q�`�L�B�i�`�Q

�B�b �T�`�Q�p�B�/�2�/ �B�M �h���#�b�X �k�X�6�X�R�@�k�X�6�X�8�- �`�2�7�2�`�`�B�M�; �i�Q �i�?�2 ���i�Q�K �M�m�K�#�2�`�b

���M�/ �M���K�2�b �Q�7 �6�B�;�X �k�X�6�X�R�X �h�?�2 �B�M�i�2�`���+�i�B�Q�M�@�7�m�M�+�i�B�Q�M �T���`���K�2�i�2�`�b

�U���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �i�v�T�2�b�V �+���M �#�2 �7�Q�m�M�/ �B�M �h���#�b�X �k�X�:�X�R�@�k�X�:�X�e�X

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

���i�Q�K�B�+ �S��� �̀i�B���H �*�?���`�;�2�b

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

���M�/�L�B�i�`�Q�- �7�Q�H�H�Q�r�B�M�; �B�M �#�Q�i�? �+���b�2�b �i�?�2 �b���K�2 �T�`�Q�+�2�/�m�`�2�X �h�?�2 �}�M���H

�+�?���`�;�2�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�b�X �k�X�1�X�R ���M�/ �k�X�6�X�R �7�Q�`�Z�m�B�M�Q���M�/

�L�B�i�`�Q�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�h�?�2 �+�?���`�;�2�b �r�2�`�2 �#���b�2�/ �Q�M �[�m���M�i�m�K�@�K�2�+�?���M�B�+���H �U�Z�J�V �+���H�@

�+�m�H���i�B�Q�M�b ���H�Q�M�; �r�B�i�? �2�H�2�+�i�`�Q�M�@�/�2�M�b�B�i�v �T���`�i�B�i�B�Q�M�B�M�; ���+�+�Q�`�/�B�M�; �i�Q

�i�?�2 �/�2�`�B�p�2�/ �2�H�2�+�i�`�Q�b�i���i�B�+ ���M�/ �+�?�2�K�B�+���H �+�?���`�;�2�b�k�y�y���k�y�k�U�.�.�1�*�V

�b�+�?�2�K�2�X�k�y�j �h�?�2 �Z�J �+���H�+�m�H���i�B�Q�M�b �r�2�`�2 �T�2�`�7�Q�`�K�2�/ �r�B�i�? �i�?�2 �T�`�Q�@

�;�`���K �h�m�`�#�Q�K�Q�H�2�k�y�9�U�p�2�`�b�B�Q�M �d�X�y�X�k�V �m�b�B�M�; �/�2�M�b�B�i�v �7�m�M�+�i�B�Q�M���H �i�?�2�@

�Q�`�v�k�y�8�-�k�y�e�U�.�6�h�V �H�2�p�2�H �r�B�i�? �� �/�2�7�k�@�h�w�o�S�k�y�d�-�k�y�3�#���b�B�b �b�2�i ���M�/ ��

�h�S�a�a�? �7�m�M�+�i�B�Q�M���H�X�k�y�N�a�Q�H�p���i�B�Q�M �2�z�2�+�i�b �r�2�`�2 �B�M�+�H�m�/�2�/ �B�K�T�H�B�+�B�i�H�v

�m�b�B�M�; �i�?�2 �*�P�a�J�P�@�_�a�k�R�y�-�k�R�R�K�Q�/�2�H �r�B�i�? �T���`���K�2�i�2�`�b ���T�T�`�Q�T�`�B���i�2

�7�Q�` �+�?�H�Q�`�Q�7�Q�`�K�X �h�?�2 �.�.�1�* ���M���H�v�b�B�b �r���b �T�2�`�7�Q�`�K�2�/ �m�b�B�M�; �i�?�2

�.�.�1�*�e �T�`�Q�;�`���K�X�k�y�k�6�Q�` �#�Q�i�?�Z�m�B�M�Q���M�/�L�B�i�`�Q�b�2�T���`���i�2�H�v�- �i�r�Q

�/�B�b�i�B�M�+�i �b�2�i�b �Q�7 �T���`�i�B���H �+�?���`�;�2�b �r�2�`�2 �+���+�m�H���i�2�/�- �#���b�2�/ �Q�M ���i�Q�K�B�+

�+�Q�Q�`�/�B�M���i�2�b �`�2�T�`�2�b�2�M�i���i�B�p�2 �7�Q�` �2�B�i�?�2�` �i�?�2�o���b�2�Q�` �i�?�2�E�B�i�2�7�Q�`�K�X

�h�?�2 �+�?���`�;�2�b �Q�7 �i�?�2 �i�r�Q �b�2�i�b �r�2�`�2 �i�?�2�M ���p�2�`���;�2�/ �7�Q�` �2���+�? ���i�Q�K�- ���M�/

�i�?�2 �`�2�b�m�H�i�B�M�; ���p�2�`���;�2�b �b�H�B�;�?�i�H�v ���/�D�m�b�i�2�/ �i�Q �`�2�b�T�2�+�i �i�?�2 �b�v�K�K�2�i�`�v �Q�7



�k �X�. �6�P�_�* �1�@�6�A�1�G�. �S�� �_�� �J �1�h�1�_�a101

�i�?�2 �K�Q�H�2�+�m�H�2�X �_�2���b�Q�M���#�H�v �b�K���H�H �+�?���`�;�2 �;�`�Q�m�T�b �r�2�`�2 �/�2�}�M�2�/ �7�Q�` �i�?�2

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

�+�?���`�;�2 �`�2���/�D�m�b�i�K�2�M�i�b�X �>�Q�r�2�p�2�`�- �i�?�2�B�` �+�?���`�;�2�b �M�2�p�2�` �2�t�+�2�2�/�2�/ �y�X�Re

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

�2�t���+�i�H�v �x�2�`�Q�X

�G�2�M�M���`�/�@�C�Q�M�2�b �A�M�i�2�`���+�i�B�Q�M �S���`���K�2�i�2�`�b

�h�?�2 �G�2�M�M���`�/�@�C�Q�M�2�b �B�M�i�2�`���+�i�B�Q�M �T���`���K�2�i�2�`�b �7�Q�`�Z�m�B�M�Q���M�/�L�B�i�`�Q

�r�2�`�2 �K���B�M�H�v �B�K�T�Q�`�i�2�/ �7�`�Q�K �i�?�2 �b�K���H�H �K�Q�H�2�+�m�H�2�b �Q�7 �i�?�2 �k�y�R�e�>�e�e

�7�Q�`�+�2 �}�2�H�/�R�e�d�m�M�/�2�` ���M ���b�b�m�K�T�i�B�Q�M �Q�7 �T���`���K�2�i�2�` �i�`���M�b�7�2�`���#�B�H�B�i�v�X

�h�?�2�b�2 �T���`���K�2�i�2�`�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�b�X �k�X�:�X�k�- �#���b�2�/ �Q�M �i�?�2 �B�M�i�2�;�2�`

���i�Q�K �+�Q�/�2�b �U�A���*�b�V �T�`�Q�p�B�/�2�/ �B�M �h���#�b�X �k�X�1�X�R ���M�/ �k�X�6�X�R �7�Q�`�Z�m�B�M�Q

���M�/�L�B�i�`�Q�- �`�2�b�T�2�+�i�B�p�2�H�v�X

���H�H ���`�Q�K���i�B�+ �+���`�#�Q�M ���i�Q�K�b �r�2�`�2 ���b�b�B�;�M�2�/ �i�?�2 �#���`�2 �+���`�#�Q�M

���i�Q�K �i�v�T�2 �* �U�A���* �R�k�V�- �r�?�B�+�? �B�b �b�i���M�/���`�/�H�v �m�b�2�/ �7�Q�` �#�2�M�x�2�M�2 �B�M

�i�?�2 �:�_�P�J�P�a �7�Q�`�+�2 �}�2�H�/�- ���H�Q�M�; �r�B�i�? �2�t�T�H�B�+�B�i ���`�Q�K���i�B�+ �?�v�/�`�Q�;�2�M

���i�Q�K�b �>�* �U�A���* �k�y�V�X �6�Q�` �i�?�2 ���H�B�T�?���i�B�+ �+���`�#�Q�M ���i�Q�K�b�- �i�?�2 �m�b�m���H

�m�M�B�i�2�/�@���i�Q�K �i�v�T�2�b �*�>�k ���M�/ �*�>�j �U�A���*�b �R�8 ���M�/ �R�e�V �r�2�`�2 �2�K�T�H�Q�v�2�/�X

�>�Q�r�2�p�2�`�- �7�Q�` �i�?�2 �+���`�#�Q�M ���i�Q�K�b �B�M �i�?�2 �i�`�B�T�H�v�@�m�M�b���i�m�`���i�2�/ �M�B�M�2�@

�K�2�K�#�2�`�2�/ �`�B�M�;�b�- �i�?�2 ���H�i�2�`�M���i�B�p�2 �i�v�T�2 �*�>�R�` �U�A���* �e�e�V �7�Q�` �`�B�M�;

���i�Q�K�b �r���b �m�b�2�/�X �6�Q�` �i�?�2 �Q�t�v�;�2�M ���i�Q�K�b�- �i�?�2 �2�i�?�2�` ���i�Q�K �i�v�T�2 �P�1

�U�A���* �9�V �r���b �2�K�T�H�Q�v�2�/�X �6�Q�` �i�?�2 �M�B�i�`�Q�;�2�M ���i�Q�K�b �B�M �i�?�2 ���`�Q�K���i�B�+

�`�B�M�;�b�- �i�?�2 ���`�Q�K���i�B�+ �M�B�i�`�Q�;�2�M �i�v�T�2 �L�_ �U�A���* �N�V �r���b �2�K�T�H�Q�v�2�/�X

�6�B�M���H�H�v�- �7�Q�` �i�?�2 �+�Q�K�T�Q�m�M�/�L�B�i�`�Q�- �i�?�2 �T���`���K�2�i�`�B�x���i�B�Q�M �Q�7 �i�?�2

�M�B�i�`�Q �;�`�Q�m�T �`�2�H�B�2�/ �Q�M �i�?�2 ���`�Q�K���i�B�+ �M�B�i�`�Q�;�2�M �i�v�T�2 �L�_ �U�A���* �N�V ���M�/

�i�?�2 �b�i���M�/���`�/ �Q�t�v�;�2�M �i�v�T�2 �P �U�A���* �R�V�X



102 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�*�H�Q�b�2�@�M�2�B�;�?�#�Q�` �1�t�+�H�m�b�B�Q�M�b

���b �m�b�m���H �B�M �:�_�P�J�P�a�- �i�?�2 �}�`�b�i ���M�/ �b�2�+�Q�M�/ �+�Q�p���H�2�M�i �M�2�B�;�?�#�Q�`�b

�r�2�`�2 �2�t�+�H�m�/�2�/ �7�`�Q�K ���M�v �M�Q�M�@�#�Q�M�/�2�/ �B�M�i�2�`���+�i�B�Q�M�- ���M�/ �i�?�2 �i�?�B�`�/

�M�2�B�;�?�#�Q�`�b �r�2�`�2 ���b�b�B�;�M�2�/ �K�Q�/�B�}�2�/ �G�2�M�M���`�/�@�C�Q�M�2�b �B�M�i�2�`���+�i�B�Q�M �T���@

�`���K�2�i�2�`�b �U�`�2�/�m�+�2�/ �`�2�T�m�H�b�B�Q�M�V�X �>�Q�r�2�p�2�`�- �7�`�Q�K �i�?�2 �Q�M�b�2�i �Q�7 �i�?�2

�T���`���K�2�i�`�B�x���i�B�Q�M�- �B�i ���T�T�2���`�2�/ �i�?���i �i�?�2 �i�?�B�`�/�@ ���M�/ �7�Q�m�`�i�?�@�M�2�B�;�?�#�Q�m�`

�B�M�i�2�`���+�i�B�Q�M�b �r�B�i�?�B�M �i�?�2 �i�`�B�T�H�v�@�m�M�b���i�m�`���i�2�/ �M�B�M�2�@�K�2�K�#�2�`�2�/ �`�B�M�;�b

�U�B�M�p�Q�H�p�B�M�; �#�Q�i�? �`�B�M�; ���i�Q�K�b ���M�/ �`�B�;�? �b�m�#�b�i�B�i�m�2�M�i�b�V �r�2�`�2 �2�t�i�`�2�K�2�H�v

�H���`�;�2�- �/�Q�K�B�M���i�B�M�; �2�M�i�B�`�2�H�v �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �2�[�m�B�H�B�#�`�B�m�K �U�r�B�i�?

�+�Q�M�i�`�B�#�m�i�B�Q�M�b �m�T �i�Q �k�y�y �F�C��K�Q�H� 1 �i�Q �i�?�2�o���b�2�@�E�B�i�2�7�`�2�2�@�2�M�2�`�;�v

�/�B�z�2�`�2�M�+�2�V�X �6�Q�` �i�?�B�b �`�2���b�Q�M�- �i�?�2�b�2 �B�M�i�2�`���+�i�B�Q�M�b �r�2�`�2 �2�M�i�B�`�2�H�v �2�t�@

�+�H�m�/�2�/ �T�`�B�Q�` �i�Q �m�M�/�2�`�i���F�B�M�; �i�?�2 �T���`���K�2�i�`�B�x���i�B�Q�M �Q�7 �i�?�2 �+�Q�p���H�2�M�i

�i�2�`�K�b�X

�*�Q�p���H�2�M�i �A�M�i�2�`���+�i�B�Q�M �S���`���K�2�i�2�`�b

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

�K���B�M�H�v �B�K�T�Q�`�i�2�/ �7�`�Q�K �i�?�2 �b�K���H�H �K�Q�H�2�+�m�H�2�b �Q�7 �i�?�2 �k�y�R�e�>�e�e �7�Q�`�+�2

�}�2�H�/�R�e�d�m�M�/�2�` ���M ���b�b�m�K�T�i�B�Q�M �Q�7 �T���`���K�2�i�2�` �i�`���M�b�7�2�`���#�B�H�B�i�v�X �h�?�2�b�2

�T���`���K�2�i�2�`�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�b�X �k�X�:�X�j�@�k�X�:�X�e �#���b�2�/ �Q�M �i�?�2 �i�v�T�2

�+�Q�/�2�b �T�`�Q�p�B�/�2�/ �B�M �h���#�b�X �k�X�1�X�k�@�k�X�1�X�8 ���M�/ �k�X�6�X�k�@�k�X�6�X�8 �7�Q�`�Z�m�B�M�Q

���M�/�L�B�i�`�Q�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�6�Q�` �i�?�2 �#�Q�M�/�b�- �i�?�2 ���T�T�`�Q�T�`�B���i�2 �i�`���M�b�7�2�` �r���b �K���/�2 �/�2�T�2�M�/�B�M�; �Q�M

�i�?�2 �#�Q�M�/ �+�Q�M�i�2�t�i�X �A�M �T���`�i�B�+�m�H���`�- �i�?�2 �+�Q�K�T�Q�m�M�/�b �#�2�M�x�2�M�2�- �i�Q�H�m�2�M�2

���M�/ �T�v�`�B�/�B�M�2 �r�2�`�2 �m�b�2�/ ���b �K�Q�/�2�H�b �7�Q�` �i�?�2 ���`�Q�K���i�B�+ �+���`�#�Q�M�@�+���`�#�Q�M�-

�+���`�#�Q�M�@�Q�t�v�;�2�M�- �+���`�#�Q�M�@�M�B�i�`�Q�;�2�M ���M�/ �+���`�#�Q�M�@�?�v�/�`�Q�;�2�M �#�Q�M�/�b�X

�6�Q�` �i�?�2 �#�Q�M�/�@���M�;�H�2�b�- �i�?�2 �b���K�2 ���T�T�`�Q���+�? �r���b ���/�Q�T�i�2�/ �r�B�i�?

�Q�M�2 �2�t�+�2�T�i�B�Q�M�X �h�?�2 �*�P�* �#�Q�M�/�@���M�;�H�2 �T�Q�i�2�M�i�B���H �r�B�i�?�B�M �i�?�2 �i�`�B�T�H�v�@

�m�M�b���i�m�`���i�2�/ �M�B�M�2�@�K�2�K�#�2�`�2�/ �`�B�M�; �r���b �`�2�@�}�i�i�2�/ ���;���B�M�b�i �Z�J �`�2�b�m�H�i�b�X

�h�?�2�b�2 �+���H�+�m�H���i�B�Q�M�b �`�2�H�B�2�/ �Q�M �.�6�h �+���H�+�m�H���i�B�Q�M�b �m�b�B�M�; �i�?�2 �:���m�b�@



�k �X�1 �6�P�_�* �1�@�6�A�1�G�. �S�� �_�� �J �1�h�1�_�a103

�b�B���M�y�N �T�`�Q�;�`���K�k�R�k�r�B�i�? �� �.�:�h�w�o�S �#���b�B�b �b�2�i�k�R�j�-�k�R�9���M�/ �� �"�j�G�u�S

�7�m�M�+�i�B�Q�M���H�k�R�8���k�R�3

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

�`�B�M�;�b �T�H���M���`�- ���T�T�H�v�B�M�; �i�?�2 �m�b�m���H �T���`���K�2�i�2�`�b �Q�7 �i�?�2 �:�_�P�J�P�a �7�Q�`�+�2

�}�2�H�/�X �h�?�2�v �r�2�`�2 ���H�b�Q �m�b�2�/ �i�Q �K���B�M�i���B�M �i�?�2 �i�2�i�`���?�2�/�`���H �;�2�Q�K�2�i�`�v

���`�Q�m�M�/ �i�?�2 �*�>�R�` �m�M�B�i�2�/�@���i�Q�K�b �B�M �i�?�2 �i�`�B�T�H�v�@�m�M�b���i�m�`���i�2�/ �M�B�M�2�@

�K�2�K�#�2�`�2�/ �`�B�M�;�b�X �6�Q�` �i�?�2 �+�Q�K�T�Q�m�M�/�L�B�i�`�Q�- ���M �B�K�T�`�Q�T�2�`�@�/�B�?�2�/�`���H

�T�Q�i�2�M�i�B���H �r���b ���H�b�Q ���T�T�H�B�2�/ �i�Q �F�2�2�T �i�?�2 �M�B�i�`�Q �;�`�Q�m�T �T�H���M���`�X

�6�B�M���H�H�v�- �K�Q�b�i �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/�`���H �T�Q�i�2�M�i�B���H�b �r�2�`�2 �T�Q�`�i�2�/ �/�B�`�2�+�i�H�v

�7�`�Q�K �i�?�2 �:�_�P�J�P�a �7�Q�`�+�2 �}�2�H�/�X �>�Q�r�2�p�2�`�- �b�T�2�+�B���H �+���`�2 �r���b �i���F�2�M

�7�Q�` �*�*�P�* �i�Q�`�b�B�Q�M�b �r�B�i�?�B�M �i�?�2 �i�`�B�T�H�v�@�m�M�b���i�m�`���i�2�/ �M�B�M�2�@�K�2�K�#�2�`�2�/

�`�B�M�;�b�X �h�Q �+���H�B�#�`���i�2 �i�?�2�b�2�- �i�?�2 �7�Q�H�H�Q�r�B�M�; �K�Q�/�2�H �+�Q�K�T�Q�m�M�/ �r���b

�+�Q�M�b�B�/�2�`�2�/�,

O

N

N

�h�?�2 �i�r�Q�@�/�B�K�2�M�b�B�Q�M���H �T�Q�i�2�M�i�B���H�@�2�M�2�`�;�v �b�m�`�7���+�2 �Q�7 �i�?�B�b �+�Q�K�T�Q�m�M�/

�r���b �+���H�+�m�H���i�2�/ �m�b�B�M�; �Z�J �B�M �b�i�2�T�b �Q�7 �R�y� �X �h�?�B�b �r���b �/�Q�M�2 �m�b�B�M�; �i�?�2

�:���m�b�b�B���M�y�N �T�`�Q�;�`���K�k�R�k���i �i�?�2 �J�S�k �H�2�p�2�H �Q�7 �i�?�2�Q�`�v�k�R�N�-�k�k�y�r�B�i�?

�� �+�+�@�S�o�.�w �#���b�B�b �b�2�i�X�k�k�R�� �}�i �Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �:�_�P�J�P�a

�b�+���M �i�Q �i�?�B�b �Z�J �T�Q�i�2�M�i�B���H�@�2�M�2�`�;�v �b�m�`�7���+�2 �r���b �m�b�2�/ ���b �� �;�m�B�/�2

�U���H�Q�M�; �r�B�i�? �b�Q�K�2 �2�K�T�B�`�B�+���H ���/�D�m�b�i�K�2�M�i�b�V �7�Q�` �`�2�}�M�B�M�; �i�?�2 �+�Q�`�`�2�@

�b�T�Q�M�/�B�M�; �i�Q�`�b�B�Q�M���H �T�Q�i�2�M�i�B���H�b�X �h�?�2�b�2 �T�Q�i�2�M�i�B���H�b �r�B�i�? �K�m�H�i�B�T�H�B�+�B�i�B�2�b

�i�r�Q �Q�` �7�Q�m�` �`�2�+�2�B�p�2�/ �i�?�2 �M�2�r �i�v�T�2�b �e�R�@�e�j�X �6�Q�` �i�?�2 �+�Q�K�T�Q�m�M�/

�L�B�i�`�Q�- �� �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/�`���H �T�Q�i�2�M�i�B���H �r�B�i�? �K�m�H�i�B�T�H�B�+�B�i�v �i�r�Q �r���b

���H�b�Q �2�K�T�H�Q�v�2�/ �i�Q �F�2�2�T �i�?�2 �M�B�i�`�Q �;�`�Q�m�T ���H�B�;�M�2�/ �r�B�i�? �i�?�2 ���`�Q�K���i�B�+

�T�H���M�2�X



104 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�h �P�S�P�G�P�: �u �A�L�6�P�_�J�� �h �A�P�L �6�P�_

�Z�l �A�L�P

C12D
2525

C11D
11

O1A
22

O2A
1717

C15A
2424

C16A
2626

C1A
33

C8A
1616

C9A
1818

C14A
2323

C13A
2121

C12A
5555

C11A
3131

C10A
1919

C10D
109109

C9D
108108

C14D
113113

C13D
111111

O1B

C15B

N2A
1515

C7A
1414

C2A
55

N1A
44

C6A
1212

C5A
1010

C4A
88

C3A
66

C17A
2727

C18A
2828

C19A
2929

C20A
3030

H5A
1111

H6A
1313

H3A
77

H4A
99

H10A
2020

H13A
2222

H10D
110110

H13D
112112

32

24

�6�B�;�m�`�2 �k�X�1�X�R�,���i�Q�K �M���K�2�b ���M�/ ���i�Q�K �M�m�K�#�2�`�b �7�Q�` �7� �̀��;�K�2�M�i �� �Q�7 �+�Q�K�T�Q�m�M�/
�Z�m�B�M�Q�X�h�?�2 �H���b�i �H�2�i�i�2�` �Q�7 �i�?�2 ���i�Q�K �M���K�2 �B�M�/�B�+���i�2�b �i�?�2 �7�`���;�K�2�M�i �U���- �"�- �* �Q�`
�.�V �i�Q �r�?�B�+�? �B�i �#�2�H�Q�M�;�b �U�+�Q�K�T���`�2 �r�B�i�? �6�B�;�X �k�X�R�+�- �r�?�2�`�2 �� �B�b �b�?�Q�r�M �B�M �#�H�m�2�V�X
�h�?�2 ���i�Q�K�b �M�m�K�#�2�`�2�/ �R�- �k�8 ���M�/ �R�y�3�@�R�R�j �#�2�H�Q�M�; �i�Q �. �U�r�?�B�+�? �+�Q�M�i�B�M�m�2�b �i�Q �i�?�2
�H�2�7�i�V�X �h�?�2 ���i�Q�K�b �M�m�K�#�2�`�2�/ �k�9 ���M�/ �j�k �#�2�H�Q�M�; �i�Q �" �U�r�?�B�+�? �+�Q�M�i�B�M�m�2�b �i�Q �i�?�2
�`�B�;�?�i�V�X �q�?�2�M �+�Q�M�b�i�`�m�+�i�B�M�; �i�?�2 �:�_�P�J�P�a �i�Q�T�Q�H�Q�;�v �}�H�2�b�- �?�Q�r�2�p�2�`�- �� �b�H�B�;�?�i�H�v
�/�B�z�2�`�2�M�i ���i�Q�K �b�2�i �r���b �2�M�+�Q�K�T���b�b�2�/ �B�M �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �7�`���;�K�2�M�i ���- �M���K�2�H�v
�i�?�2 ���i�Q�K�b �M�m�K�#�2�`�2�/ �R�@�j�y �B�M �i�?�2 �/�`���r�B�M�;�X �h�?�2 �i�Q�T�Q�H�Q�;�B�+���H �B�M�7�Q�`�K���i�B�Q�M �7�Q�`
�Z�m�B�M�Q�B�b �T�`�Q�p�B�/�2�/ �B�M �h���#�b�X �k�X�1�X�R�@�k�X�1�X�8 �7�Q�` �i�?�2 �H���i�i�2�` �b�2�i �Q�7 �/�2�}�M�B�M�; ���i�Q�K�b�X
�h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i�b �"�- �* ���M�/ �.�- �r�B�i�? ���M �Q�z�b�2�i �Q�7 �j�y �B�M
�i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�- �`�2�b�m�H�i�B�M�; �B�M �R�k�y ���i�Q�K�b �7�Q�` �i�?�2
�2�M�i�B�`�2 �K�Q�H�2�+�m�H�2�X



�k �X�1�Z�l �A�L�P �h�P�S�P�G�P�u �A�L�6�P�_�J�� �h �A�P�L105

�h���#�H�2 �k�X�1�X�R�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 ���i�Q�K�b �Q�7 �7� �̀��;�K�2�M�i �� �B�M �+�Q�K�@
�T�Q�m�M�/�Z�m�B�M�Q�X �h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2 ���i�Q�K �M�m�K�#�2�`�- �i�?�2 ���i�Q�K
�M���K�2�- �i�?�2 �G�2�M�M���`�/�@�C�Q�M�2�b ���i�Q�K �i�v�T�2 �U�B�M�i�2�;�2�` ���i�Q�K �+�Q�/�2�- �A���*�V�- �i�?�2 �K���b�b �i�v�T�2�-
�i�?�2 ���i�Q�K�B�+ �T���`�i�B���H �+�?���`�;�2�- ���M�/ �i�?�2 �2�t�+�H�m�b�B�Q�M �H�B�b�i�X �>�Q�`�B�x�Q�M�i���H �H�B�M�2�b �B�M�/�B�+���i�2
�i�?�2 �+�?���`�;�2�@�;�`�Q�m�T �#�Q�m�M�/���`�B�2�b�X �h�?�2 ���i�Q�K �M���K�2�b ���M�/ ���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�` �i�Q
�6�B�;�X �k�X�1�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/ �i�v�T�2�b �+���M �#�2 �7�Q�m�M�/
�B�M �h���#�b�X �k�X�:�X�R ���M�/ �k�X�:�X�k�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i �"�- �* ���M�/
�.�- �r�B�i�? ���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�-
�`�2�b�m�H�i�B�M�; �B�M �R�k�y ���i�Q�K�b �7�Q�` �i�?�2 �2�M�i�B�`�2 �K�Q�H�2�+�m�H�2�X �L�Q�i�2 �i�?���i �b�Q�K�2 �2�t�+�H�m�b�B�Q�M�b �B�M
�i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b �B�M �i�?�2 �7�`���;�K�2�M�i�b �" ���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�L�m�K�X �L���K�2 �A���* �J���b�b �*�?���`�;�2 �(e�) �1�t�+�H�m�b�B�Q�M�b
�R �*�R�R�. �R�k �R�k �y�X�k�R�9�y�y �k �j �9 �R�e �R�d �R�3 �k�j �k�9 �k�8 �k�e �R�y�d �R�y�3 �R�y�N �R�R�y �R�R�R �R�R�k �R�R�j
�k �P�R�� �9 �R�e �@�y�X�k�8�e�y�y �j �9 �8 �R�8 �R�e �R�d �R�3 �k�j �k�9 �k�8 �R�y�3 �R�y�N �R�R�y �R�R�R
�j �*�R�� �R�k �R�k �y�X�j�y�y�y�y �9 �8 �e �R�9 �R�8 �R�e �R�d �R�3 �k�j �k�9 �k�8 �R�y�N
�9 �L�R�� �N �R�9 �@�y�X�j�N�8�y�y �8 �e �d �3 �R�k �R�9 �R�8 �R�e �R�d
�8 �*�k�� �R�k �R�k �y�X�R�e�9�y�y �e �d �3 �N �R�y �R�k �R�j �R�9 �R�8 �R�e
�e �*�j�� �R�k �R�k �@�y�X�R�8�d�y�y �d �3 �N �R�y �R�R �R�k �R�9 �R�8
�d �>�j�� �k�y �R �y�X�R�R�y�y�y �3 �N �R�y �R�9
�3 �*�9�� �R�k �R�k �@�y�X�y�3�y�y�y �N �R�y �R�R �R�k �R�j �R�9
�N �>�9�� �k�y �R �y�X�R�y�y�y�y �R�y �R�R �R�k
�R�y �*�8�� �R�k �R�k �@�y�X�y�3�y�y�y �R�R �R�k �R�j �R�9 �R�8
�R�R �>�8�� �k�y �R �y�X�R�y�y�y�y �R�k �R�j �R�9
�R�k �*�e�� �R�k �R�k �@�y�X�R�8�d�y�y �R�j �R�9 �R�8 �R�e
�R�j �>�e�� �k�y �R �y�X�R�R�y�y�y �R�9 �R�8
�R�9 �*�d�� �R�k �R�k �y�X�R�e�9�y�y �R�8 �R�e �R�d
�R�8 �L�k�� �N �R�9 �@�y�X�j�N�8�y�y �R�e �R�d �R�3
�R�e �*�3�� �R�k �R�k �y�X�j�y�y�y�y �R�d �R�3 �R�N �k�j �k�9 �k�8
�R�d �P�k�� �9 �R�e �@�y�X�k�8�e�y�y �R�3 �R�N �k�y �k�R �k�j �k�9 �k�8 �j�R
�R�3 �*�N�� �R�k �R�k �y�X�k�R�9�y�y �R�N �k�y �k�R �k�k �k�j �k�9 �k�8 �k�e �j�R �j�k �8�8
�R�N �*�R�y�� �R�k �R�k �@�y�X�R�k�N�3�y �k�y �k�R �k�j �k�9 �j�R �j�k �j�j �8�9 �8�8
�k�y �>�R�y�� �k�y �R �y�X�R�k�N�3�y �k�j �j�R �j�k �8�8
�k�R �*�R�j�� �R�k �R�k �@�y�X�R�k�N�3�y �k�k �k�j �k�9 �k�8 �k�e �j�R �j�k �8�j �8�9 �8�8 �8�e
�k�k �>�R�j�� �k�y �R �y�X�R�k�N�3�y �k�j �k�9 �j�R �8�9 �8�8
�k�j �*�R�9�� �R�k �R�k �@�y�X�y�R�9�y�y �k�9 �k�8 �k�e �j�R �8�9 �8�8 �R�R�R
�k�9 �*�R�8�� �e�e �j �y�X�y�k�3�y�y �k�8 �k�e �k�d �8�8 �R�y�N �R�R�R �R�R�k �R�R�j
�k�8 �*�R�k�. �R�k �R�k �@�y�X�y�R�9�y�y �k�e �R�y�3 �R�y�N �R�R�y �R�R�R �R�R�k �R�R�j �R�R�9
�k�e �*�R�e�� �R�8 �9 �y�X�y�y�y�y�y �k�d �k�3 �R�R�R
�k�d �*�R�d�� �R�8 �9 �y�X�y�y�y�y�y �k�3 �k�N
�k�3 �*�R�3�� �R�8 �9 �y�X�y�y�y�y�y �k�N �j�y
�k�N �*�R�N�� �R�8 �9 �y�X�y�y�y�y�y �j�y
�j�y �*�k�y�� �R�e �8 �y�X�y�y�y�y�y



106 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�h���#�H�2 �k�X�1�X�k�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 �+�Q�p���H�2�M�i �#�Q�M�/�b �Q�7 �7� �̀��;�K�2�M�i ��
�B�M �+�Q�K�T�Q�m�M�/�Z�m�B�M�Q�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2 ���i�Q�K �M�m�K�#�2�`�bI ���M�/J �Q�7
�i�?�2 ���i�Q�K�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �#�Q�M�/�- ���M�/ �i�?�2 �#�Q�M�/ �i�v�T�2�X �h�?�2 ���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�`
�i�Q �6�B�;�X �k�X�1�X�R ���M�/ �h���#�X �k�X�1�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/
�i�v�T�2�b �+���M �#�2 �7�Q�m�M�/ �B�M �h���#�X �k�X�:�X�j�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i�b
�"�- �* ���M�/ �.�- �r�B�i�? ���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2
�7�`���;�K�2�M�i�X �L�Q�i�2 �i�?���i �b�Q�K�2 �#�Q�M�/�b �B�M �i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b �B�M �i�?�2 �7�`���;�K�2�M�i�b
�" ���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�A �C �h�v�T�2
�R �k �R�j
�R �k�8 �R�e
�R �R�y�N �R�e
�k �j �R�j
�j �9 �R�k
�j �R�e �R�e
�9 �8 �R�k
�8 �e �R�e
�8 �R�9 �R�e
�e �d �j
�e �3 �R�e
�3 �N �j
�3 �R�y �R�e
�R�y �R�R �j
�R�y �R�k �R�e

�A �C �h�v�T�2
�R�k �R�j �j
�R�k �R�9 �R�e
�R�9 �R�8 �R�k
�R�8 �R�e �R�k
�R�e �R�d �R�j
�R�d �R�3 �R�j
�R�3 �R�N �R�e
�R�3 �k�j �R�e
�R�N �k�y �j
�R�N �j�R �R�e
�k�R �k�k �j
�k�R �k�j �R�e
�k�R �8�8 �R�e
�k�j �k�9 �k�d
�k�9 �k�8 �k�d
�k�9 �k�e �k�d
�k�8 �R�R�R �R�e
�k�e �k�d �k�d
�k�d �k�3 �k�d
�k�3 �k�N �k�d
�k�N �j�y �k�d



�k �X�1�Z�l �A�L�P �h�P�S�P�G�P�u �A�L�6�P�_�J�� �h �A�P�L107

�h���#�H�2 �k�X�1�X�j�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 �+�Q�p���H�2�M�i �#�Q�M�/�@���M�;�H�2�b �Q�7 �7� �̀��;�K�2�M�i
�� �B�M �+�Q�K�T�Q�m�M�/�Z�m�B�M�Q�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2 ���i�Q�K �M�m�K�#�2�`�bI �-J ���M�/
K �Q�7 �i�?�2 ���i�Q�K�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �#�Q�M�/�@���M�;�H�2�- ���M�/ �i�?�2 �#�Q�M�/�@���M�;�H�2 �i�v�T�2�X �h�?�2
���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�` �i�Q �6�B�;�X �k�X�1�X�R ���M�/ �h���#�X �k�X�1�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/
�r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/ �i�v�T�2�b �+���M �#�2 �7�Q�m�M�/ �B�M �h���#�X �k�X�:�X�9�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/
�7�Q�` �7�`���;�K�2�M�i�b �"�- �* ���M�/ �.�- �r�B�i�? ���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�?
�b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�X �L�Q�i�2 �i�?���i �b�Q�K�2 �#�Q�M�/�@���M�;�H�2�b �B�M �i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b
�B�M �i�?�2 �7�`���;�K�2�M�i�b �" ���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�A �C �E �h�v�T�2
�k �R �k�8 �k�d
�k �R �R�y�N �k�d
�k�8 �R �R�y�N �k�d
�R �k �j �8�8
�k �j �9 �k�d
�k �j �R�e �k�d
�9 �j �R�e �k�d
�j �9 �8 �k�d
�9 �8 �e �k�d
�9 �8 �R�9 �k�d
�e �8 �R�9 �k�d
�8 �e �d �k�8
�8 �e �3 �k�d
�d �e �3 �k�8
�e �3 �N �k�8
�e �3 �R�y �k�d
�N �3 �R�y �k�8
�3 �R�y �R�R �k�8
�3 �R�y �R�k �k�d
�R�R �R�y �R�k �k�8
�R�y �R�k �R�j �k�8
�R�y �R�k �R�9 �k�d
�R�j �R�k �R�9 �k�8

�A �C �E �h�v�T�2
�8 �R�9 �R�k �k�d
�8 �R�9 �R�8 �k�d
�R�k �R�9 �R�8 �k�d
�R�9 �R�8 �R�e �k�d
�j �R�e �R�8 �k�d
�j �R�e �R�d �k�d
�R�8 �R�e �R�d �k�d
�R�e �R�d �R�3 �8�8
�R�d �R�3 �R�N �k�d
�R�d �R�3 �k�j �k�d
�R�N �R�3 �k�j �k�d
�R�3 �R�N �k�y �k�8
�R�3 �R�N �j�R �k�d
�k�y �R�N �j�R �k�8
�k�k �k�R �k�j �k�8
�k�k �k�R �8�8 �k�8
�k�j �k�R �8�8 �k�d
�R�3 �k�j �k�R �k�d
�R�3 �k�j �k�9 �k�d
�k�R �k�j �k�9 �k�d
�k�j �k�9 �k�8 �R�8
�k�j �k�9 �k�e �R�8
�k�8 �k�9 �k�e �R�8
�R �k�8 �k�9 �k�d
�R �k�8 �R�R�R �k�d
�k�9 �k�8 �R�R�R �k�d
�k�9 �k�e �k�d �R�8
�k�e �k�d �k�3 �R�8
�k�d �k�3 �k�N �R�8
�k�3 �k�N �j�y �R�8



108 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�h���#�H�2 �k�X�1�X�9�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 �+�Q�p���H�2�M�i �B�K�T� �̀Q�T�2�`�@�/�B�?�2�/� �̀��H
���M�;�H�2�b �Q�7 �7� �̀��;�K�2�M�i �� �B�M �+�Q�K�T�Q�m�M�/�Z�m�B�M�Q�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2
���i�Q�K �M�m�K�#�2�`�bI �-J �-K ���M�/L �Q�7 �i�?�2 ���i�Q�K�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �B�K�T�`�Q�T�2�`�@�/�B�?�2�/�`���H
���M�;�H�2�- ���M�/ �i�?�2 �B�K�T�`�Q�T�2�`�@�/�B�?�2�/�`���H �i�v�T�2�X �h�?�2 ���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�` �i�Q �6�B�;�X �k�X�1�X�R
���M�/ �h���#�X �k�X�1�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/ �i�v�T�2�b �+���M �#�2
�7�Q�m�M�/ �B�M �h���#�X �k�X�:�X�8�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i�b �"�- �* ���M�/ �.�- �r�B�i�?
���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�X �L�Q�i�2 �i�?���i
�b�Q�K�2 �B�K�T�`�Q�T�2�`�@�/�B�?�2�/�`���H ���M�;�H�2�b �B�M �i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b �B�M �i�?�2 �7�`���;�K�2�M�i�b �"
���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�A �C �E �G �h�v�T�2
�R �k �k�8 �R�y�N �R
�R �k�8 �R�R�R �R�R�j �R
�j �k �9 �R�e �R
�j �9 �8 �R�9 �R
�9 �j �R�e �R�8 �R
�8 �9 �e �R�9 �R
�8 �e �3 �R�y �R
�8 �R�9 �R�8 �R�e �R
�e �8 �d �3 �R
�e �8 �R�9 �R�k �R
�e �3 �R�y �R�k �R
�3 �e �N �R�y �R
�3 �R�y �R�k �R�9 �R
�R�y �3 �R�R �R�k �R
�R�y �R�k �R�9 �8 �R
�R�k �R�y �R�j �R�9 �R
�R�9 �8 �e �3 �R
�R�9 �8 �R�k �R�8 �R
�R�9 �R�8 �R�e �j �R
�R�e �j �9 �8 �R
�R�e �j �R�8 �R�d �R
�R�3 �R�d �R�N �k�j �R
�R�3 �R�N �j�R �8�8 �R
�R�N �R�3 �k�y �j�R �R
�R�N �R�3 �k�j �k�R �R
�R�N �j�R �8�8 �k�R �R
�k�R �k�k �k�j �8�8 �R
�k�j �R�3 �R�N �j�R �R
�k�j �R�3 �k�R �k�9 �R
�k�j �k�R �8�8 �j�R �R
�k�9 �k�j �k�8 �k�e �k
�k�8 �R �k�9 �R�R�R �R
�k�8 �R �R�y�N �R�y�3 �R
�k�8 �R�R�R �R�R�j �R�y�3 �R



�k �X�6�Z�l �A�L�P �h�P�S�P�G�P�u �A�L�6�P�_�J�� �h �A�P�L109

�h���#�H�2 �k�X�1�X�8�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 �+�Q�p���H�2�M�i �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/� �̀��H
���M�;�H�2�b �Q�7 �7� �̀��;�K�2�M�i �� �B�M �+�Q�K�T�Q�m�M�/�Z�m�B�M�Q�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2
���i�Q�K �M�m�K�#�2�`�bI �-J �-K ���M�/L �Q�7 �i�?�2 ���i�Q�K�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/�`���H
���M�;�H�2�- ���M�/ �i�?�2 �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/�`���H �i�v�T�2�X �h�?�2 ���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�` �i�Q �6�B�;�X �k�X�1�X�R
���M�/ �h���#�X �k�X�1�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/ �i�v�T�2�b �+���M �#�2
�7�Q�m�M�/ �B�M �h���#�X �k�X�:�X�e�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i�b �"�- �* ���M�/ �.�- �r�B�i�?
���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�X �L�Q�i�2 �i�?���i
�b�Q�K�2 �B�K�T�`�Q�T�2�`�@�/�B�?�2�/�`���H ���M�;�H�2�b �B�M �i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b �B�M �i�?�2 �7�`���;�K�2�M�i�b �"
���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�A �C �E �G �h�v�T�2
�k�8 �R �k �j �e�R
�k�8 �R �k �j �e�k
�R �k �j �R�e �e�j
�j �R�e �R�d �R�3 �e�j
�R�e �R�d �R�3 �k�j �e�R
�R�e �R�d �R�3 �k�j �e�k
�k�R �k�j �k�9 �k�8 �9�y
�k�j �k�9 �k�8 �R�R�R �9�y
�k�j �k�9 �k�e �k�d �j�9
�k�8 �k�9 �k�e �k�d �j�9
�k�9 �k�e �k�d �k�3 �j�9
�k�e �k�d �k�3 �k�N �j�9
�k�d �k�3 �k�N �j�y �j�9



110 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�h �P�S�P�G�P�: �u �A�L�6�P�_�J�� �h �A�P�L �6�P�_

�L�A�h�_�P

C10D
2525

C9D
11

O1A
22

O6A
1717

C13A
2424

C14A
2626

C1A
33

C6A
1616

C7A
1818

C12A
2323

C11A
2121

C10A
5555

C9A
3131

C8A
1919

C8D
109109

C7D
108108

C12D
113113

C11D
111111

O1B

C13B

C5A
1414

C4A
1010

C3A
66

C2A
44

N2A
1111

O4A
1212

O3A
99

N1A
77

C15A
2727

C16A
2828

C17A
2929

C18A
3030

O5A
1313

O2A
88

H8A
2020

H11A
2222

H8D
110110

H11D
112112

H2A
55

H5A
1515

32

54

�6�B�;�m�`�2 �k�X�6�X�R�,���i�Q�K �M���K�2�b ���M�/ ���i�Q�K �M�m�K�#�2�`�b �7�Q�` �7� �̀��;�K�2�M�i �� �Q�7 �+�Q�K�T�Q�m�M�/
�L�B�i�`�Q�X�h�?�2 �H���b�i �H�2�i�i�2�` �Q�7 �i�?�2 ���i�Q�K �M���K�2 �B�M�/�B�+���i�2�b �i�?�2 �7�`���;�K�2�M�i �U���- �"�- �*
�Q�` �.�V �i�Q �r�?�B�+�? �B�i �#�2�H�Q�M�;�b �U�+�Q�K�T���`�2 �r�B�i�? �6�B�;�X �k�X�R�+�- �r�?�2�`�2 �7�`���;�K�2�M�i �� �B�b
�b�?�Q�r�M �B�M �#�H�m�2�V�X �h�?�2 ���i�Q�K�b �M�m�K�#�2�`�2�/ �R�- �k�8 ���M�/ �R�y�3�@�R�R�j �#�2�H�Q�M�; �i�Q �7�`���;�K�2�M�i
�. �U�r�?�B�+�? �+�Q�M�i�B�M�m�2�b �i�Q �i�?�2 �H�2�7�i�V�X �h�?�2 ���i�Q�K�b �M�m�K�#�2�`�2�/ �k�9 ���M�/ �j�k �#�2�H�Q�M�; �i�Q
�7�`���;�K�2�M�i �" �U�r�?�B�+�? �+�Q�M�i�B�M�m�2�b �i�Q �i�?�2 �`�B�;�?�i�V�X �q�?�2�M �+�Q�M�b�i�`�m�+�i�B�M�; �i�?�2 �:�_�P�J�P�a
�i�Q�T�Q�H�Q�;�v �}�H�2�b�- �?�Q�r�2�p�2�`�- �� �b�H�B�;�?�i�H�v �/�B�z�2�`�2�M�i ���i�Q�K �b�2�i �r���b �2�M�+�Q�K�T���b�b�2�/ �B�M �i�?�2
�/�2�}�M�B�i�B�Q�M �Q�7 �7�`���;�K�2�M�i ���- �M���K�2�H�v �i�?�2 ���i�Q�K�b �M�m�K�#�2�`�2�/ �R�@�j�y �B�M �i�?�2 �/�`���r�B�M�;�X
�h�?�2 �i�Q�T�Q�H�Q�;�B�+���H �B�M�7�Q�`�K���i�B�Q�M �7�Q�`�L�B�i�`�Q�B�b �T�`�Q�p�B�/�2�/ �B�M �h���#�b�X �k�X�6�X�R�@�k�X�6�X�8 �7�Q�`
�i�?�2 �H���i�i�2�` �b�2�i �Q�7 �/�2�}�M�B�M�; ���i�Q�K�b�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i�b �"�- �*
���M�/ �.�- �r�B�i�? ���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�-
�`�2�b�m�H�i�B�M�; �B�M �R�k�y ���i�Q�K�b �7�Q�` �i�?�2 �2�M�i�B�`�2 �K�Q�H�2�+�m�H�2�X



�k �X�6�L�A�h�_�P�h�P�S�P�G�P�: �u �A�L�6�P�_�J�� �h �A�P�L111

�h���#�H�2 �k�X�6�X�R�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 ���i�Q�K�b �Q�7 �7� �̀��;�K�2�M�i �� �B�M �+�Q�K�@
�T�Q�m�M�/�L�B�i�`�Q�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2 ���i�Q�K �M�m�K�#�2�`�- �i�?�2 ���i�Q�K �M���K�2�-
�i�?�2 �G�2�M�M���`�/�@�C�Q�M�2�b ���i�Q�K �i�v�T�2 �U�B�M�i�2�;�2�` ���i�Q�K �+�Q�/�2�- �A���*�V�- �i�?�2 �K���b�b �i�v�T�2�-
�i�?�2 ���i�Q�K�B�+ �T���`�i�B���H �+�?���`�;�2�- ���M�/ �i�?�2 �2�t�+�H�m�b�B�Q�M �H�B�b�i�X �>�Q�`�B�x�Q�M�i���H �H�B�M�2�b �B�M�/�B�+���i�2
�i�?�2 �+�?���`�;�2�@�;�`�Q�m�T �#�Q�m�M�/���`�B�2�b�X �h�?�2 ���i�Q�K �M���K�2�b ���M�/ ���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�` �i�Q
�6�B�;�X �k�X�6�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/ �i�v�T�2�b �+���M �#�2 �7�Q�m�M�/
�B�M �h���#�b�X �k�X�:�X�R ���M�/ �k�X�:�X�k�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i�b �"�- �* ���M�/
�.�- �r�B�i�? ���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�-
�`�2�b�m�H�i�B�M�; �B�M �R�k�y ���i�Q�K�b �7�Q�` �i�?�2 �2�M�i�B�`�2 �K�Q�H�2�+�m�H�2�X �L�Q�i�2 �i�?���i �b�Q�K�2 �2�t�+�H�m�b�B�Q�M�b �B�M
�i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b �B�M �i�?�2 �7�`���;�K�2�M�i�b �" ���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�L�m�K�X �L���K�2 �A���* �J���b�b �*�?���`�;�2 �(e�) �1�t�+�H�m�b�B�Q�M�b
�R �*�N�. �R�k �R�k �y�X�k�R�9�y�y �k �j �9 �R�e �R�d �R�3 �k�j �k�9 �k�8 �k�e �R�y�d �R�y�3 �R�y�N �R�R�y �R�R�R �R�R�k �R�R�j
�k �P�R�� �9 �R�e �@�y�X�k�8�e�y�y �j �9 �8 �e �R�9 �R�e �R�d �R�3 �k�j �k�9 �k�8 �R�y�3 �R�y�N �R�R�y �R�R�R
�j �*�R�� �R�k �R�k �y�X�R�N�N�y�y �9 �8 �e �d �R�y �R�9 �R�8 �R�e �R�d �R�3 �k�j �k�9 �k�8 �R�y�N
�9 �*�k�� �R�k �R�k �@�y�X�k�j�j�y�y �8 �e �d �R�y �R�R �R�9 �R�e �R�d
�8 �>�k�� �k�y �R �y�X�R�k�N�3�y �e �d �R�y �R�e
�e �*�j�� �R�k �R�k �y�X�y�9�e�k�y �d �3 �N �R�y �R�R �R�9 �R�8 �R�e
�d �L�R�� �N �R�9 �y�X�j�e�y�y�y �3 �N �R�y �R�R �R�9
�3 �P�k�� �R �R�e �@�y�X�k�j�y�y�y �N
�N �P�j�� �R �R�e �@�y�X�k�j�y�y�y
�R�y �*�9�� �R�k �R�k �y�X�y�9�e�k�y �R�R �R�k �R�j �R�9 �R�8 �R�e �R�d
�R�R �L�k�� �N �R�9 �y�X�j�e�y�y�y �R�k �R�j �R�9 �R�8 �R�e
�R�k �P�9�� �R �R�e �@�y�X�k�j�y�y�y �R�j
�R�j �P�8�� �R �R�e �@�y�X�k�j�y�y�y
�R�9 �*�8�� �R�k �R�k �@�y�X�k�j�j�y�y �R�8 �R�e �R�d �R�3
�R�8 �>�8�� �k�y �R �y�X�R�k�N�3�y �R�e �R�d
�R�e �*�e�� �R�k �R�k �y�X�R�N�N�y�y �R�d �R�3 �R�N �k�j �k�9 �k�8
�R�d �P�e�� �9 �R�e �@�y�X�k�8�e�y�y �R�3 �R�N �k�y �k�R �k�j �k�9 �k�8 �j�R
�R�3 �*�d�� �R�k �R�k �y�X�k�R�9�y�y �R�N �k�y �k�R �k�k �k�j �k�9 �k�8 �k�e �j�R �j�k �8�8
�R�N �*�3�� �R�k �R�k �@�y�X�R�k�N�3�y �k�y �k�R �k�j �k�9 �j�R �j�k �j�j �8�9 �8�8
�k�y �>�3�� �k�y �R �y�X�R�k�N�3�y �k�j �j�R �j�k �8�8
�k�R �*�R�R�� �R�k �R�k �@�y�X�R�k�N�3�y �k�k �k�j �k�9 �k�8 �k�e �j�R �j�k �8�j �8�9 �8�8 �8�e
�k�k �>�R�R�� �k�y �R �y�X�R�k�N�3�y �k�j �k�9 �j�R �8�9 �8�8
�k�j �*�R�k�� �R�k �R�k �@�y�X�y�R�9�y�y �k�9 �k�8 �k�e �j�R �8�9 �8�8 �R�R�R
�k�9 �*�R�j�� �R�9 �j �y�X�y�k�3�y�y �k�8 �k�e �k�d �8�8 �R�y�N �R�R�R �R�R�k �R�R�j
�k�8 �*�R�y�. �R�k �R�k �@�y�X�y�R�9�y�y �k�e �R�y�3 �R�y�N �R�R�y �R�R�R �R�R�k �R�R�j �R�R�9
�k�e �*�R�9�� �R�8 �9 �y�X�y�y�y�y�y �k�d �k�3 �R�R�R
�k�d �*�R�8�� �R�8 �9 �y�X�y�y�y�y�y �k�3 �k�N
�k�3 �*�R�e�� �R�8 �9 �y�X�y�y�y�y�y �k�N �j�y
�k�N �*�R�d�� �R�8 �9 �y�X�y�y�y�y�y �j�y
�j�y �*�R�3�� �R�e �8 �y�X�y�y�y�y�y



112 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�h���#�H�2 �k�X�6�X�k�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 �+�Q�p���H�2�M�i �#�Q�M�/�b �Q�7 �7� �̀��;�K�2�M�i ��
�B�M �+�Q�K�T�Q�m�M�/�L�B�i�`�Q�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2 ���i�Q�K �M�m�K�#�2�`�bI ���M�/J �Q�7
�i�?�2 ���i�Q�K�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �#�Q�M�/�- ���M�/ �i�?�2 �#�Q�M�/ �i�v�T�2�X �h�?�2 ���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�`
�i�Q �6�B�;�X �k�X�6�X�R ���M�/ �h���#�X �k�X�6�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/
�i�v�T�2�b �+���M �#�2 �7�Q�m�M�/ �B�M �h���#�X �k�X�:�X�j�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i�b
�"�- �* ���M�/ �.�- �r�B�i�? ���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2
�7�`���;�K�2�M�i�X �L�Q�i�2 �i�?���i �b�Q�K�2 �#�Q�M�/�b �B�M �i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b �B�M �i�?�2 �7�`���;�K�2�M�i�b
�" ���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�A �C �h�v�T�2
�R �k �R�j
�R �k�8 �R�e
�R �R�y�N �R�e
�k �j �R�j
�j �9 �R�e
�j �R�e �R�e
�9 �8 �j
�9 �e �R�e
�e �d �R�k
�e �R�y �R�e
�d �3 �e
�d �N �e
�R�y �R�R �R�k
�R�y �R�9 �R�e
�R�R �R�k �e
�R�R �R�j �e
�R�9 �R�8 �j
�R�9 �R�e �R�e

�A �C �h�v�T�2
�R�e �R�d �R�j
�R�d �R�3 �R�j
�R�3 �R�N �R�e
�R�3 �k�j �R�e
�R�N �k�y �j
�R�N �j�R �R�e
�k�R �k�k �j
�k�R �k�j �R�e
�k�R �8�8 �R�e
�k�j �k�9 �k�d
�k�9 �k�8 �k�d
�k�9 �k�e �k�d
�k�8 �R�R�R �R�e
�k�e �k�d �k�d
�k�d �k�3 �k�d
�k�3 �k�N �k�d
�k�N �j�y �k�d



�k �X�6�L�A�h�_�P�h�P�S�P�G�P�: �u �A�L�6�P�_�J�� �h �A�P�L113

�h���#�H�2 �k�X�6�X�j�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 �+�Q�p���H�2�M�i �#�Q�M�/�@���M�;�H�2�b �Q�7 �7� �̀��;�K�2�M�i
�� �B�M �+�Q�K�T�Q�m�M�/�L�B�i�`�Q�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2 ���i�Q�K �M�m�K�#�2�`�bI �-J ���M�/
K �Q�7 �i�?�2 ���i�Q�K�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �#�Q�M�/�@���M�;�H�2�- ���M�/ �i�?�2 �#�Q�M�/�@���M�;�H�2 �i�v�T�2�X �h�?�2
���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�` �i�Q �6�B�;�X �k�X�6�X�R ���M�/ �h���#�X �k�X�6�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/
�r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/ �i�v�T�2�b �+���M �#�2 �7�Q�m�M�/ �B�M �h���#�X �k�X�:�X�9�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/
�7�Q�` �7�`���;�K�2�M�i�b �"�- �* ���M�/ �.�- �r�B�i�? ���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�?
�b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�X �L�Q�i�2 �i�?���i �b�Q�K�2 �#�Q�M�/�@���M�;�H�2�b �B�M �i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b
�B�M �i�?�2 �7�`���;�K�2�M�i�b �" ���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�A �C �E �h�v�T�2
�k �R �k�8 �k�d
�k �R �R�y�N �k�d
�k�8 �R �R�y�N �k�d
�R �k �j �8�8
�k �j �9 �k�d
�k �j �R�e �k�d
�9 �j �R�e �k�d
�j �9 �8 �k�8
�j �9 �e �k�d
�8 �9 �e �k�8
�9 �e �d �k�d
�9 �e �R�y �k�d
�d �e �R�y �k�d
�e �d �3 �k�d
�e �d �N �k�d
�3 �d �N �k�d
�e �R�y �R�R �k�d
�e �R�y �R�9 �k�d
�R�R �R�y �R�9 �k�d
�R�y �R�R �R�k �k�d
�R�y �R�R �R�j �k�d
�R�k �R�R �R�j �k�d
�R�y �R�9 �R�8 �k�8
�R�y �R�9 �R�e �k�d
�R�8 �R�9 �R�e �k�8

�A �C �E �h�v�T�2
�j �R�e �R�9 �k�d
�j �R�e �R�d �k�d
�R�9 �R�e �R�d �k�d
�R�e �R�d �R�3 �8�8
�R�d �R�3 �R�N �k�d
�R�d �R�3 �k�j �k�d
�R�N �R�3 �k�j �k�d
�R�3 �R�N �k�y �k�8
�R�3 �R�N �j�R �k�d
�k�y �R�N �j�R �k�8
�k�k �k�R �k�j �k�8
�k�k �k�R �8�8 �k�8
�k�j �k�R �8�8 �k�d
�R�3 �k�j �k�R �k�d
�R�3 �k�j �k�9 �k�d
�k�R �k�j �k�9 �k�d
�k�j �k�9 �k�8 �R�8
�k�j �k�9 �k�e �R�8
�k�8 �k�9 �k�e �R�8
�R �k�8 �k�9 �k�d
�R �k�8 �R�R�R �k�d
�k�9 �k�8 �R�R�R �k�d
�k�9 �k�e �k�d �R�8
�k�e �k�d �k�3 �R�8
�k�d �k�3 �k�N �R�8
�k�3 �k�N �j�y �R�8



114 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�h���#�H�2 �k�X�6�X�9�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 �+�Q�p���H�2�M�i �B�K�T� �̀Q�T�2�`�@�/�B�?�2�/� �̀��H
���M�;�H�2�b �Q�7 �7� �̀��;�K�2�M�i �� �B�M �+�Q�K�T�Q�m�M�/�L�B�i�`�Q�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2
���i�Q�K �M�m�K�#�2�`�bI �-J �-K ���M�/L �Q�7 �i�?�2 ���i�Q�K�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �B�K�T�`�Q�T�2�`�@�/�B�?�2�/�`���H
���M�;�H�2�- ���M�/ �i�?�2 �B�K�T�`�Q�T�2�`�@�/�B�?�2�/�`���H �i�v�T�2�X �h�?�2 ���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�` �i�Q �6�B�;�X �k�X�6�X�R
���M�/ �h���#�X �k�X�6�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/ �i�v�T�2�b �+���M �#�2
�7�Q�m�M�/ �B�M �h���#�X �k�X�:�X�8�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i�b �"�- �* ���M�/ �.�- �r�B�i�?
���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�X �L�Q�i�2 �i�?���i
�b�Q�K�2 �B�K�T�`�Q�T�2�`�@�/�B�?�2�/�`���H ���M�;�H�2�b �B�M �i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b �B�M �i�?�2 �7�`���;�K�2�M�i�b �"
���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�A �C �E �G �h�v�T�2
�R �k �k�8 �R�y�N �R
�R �k�8 �R�R�R �R�R�j �R
�j �k �9 �R�e �R
�j �9 �e �R�y �R
�9 �j �8 �e �R
�9 �j �R�e �R�9 �R
�9 �e �R�y �R�9 �R
�e �9 �d �R�y �R
�e �R�y �R�9 �R�e �R
�d �e �3 �N �R
�R�y �e �R�R �R�9 �R
�R�y �R�9 �R�e �j �R
�R�R �R�y �R�k �R�j �R
�R�9 �R�y �R�8 �R�e �R
�R�e �j �9 �e �R
�R�e �j �R�9 �R�d �R
�R�3 �R�d �R�N �k�j �R
�R�3 �R�N �j�R �8�8 �R
�R�N �R�3 �k�y �j�R �R
�R�N �R�3 �k�j �k�R �R
�R�N �j�R �8�8 �k�R �R
�k�R �k�k �k�j �8�8 �R
�k�j �R�3 �R�N �j�R �R
�k�j �R�3 �k�R �k�9 �R
�k�j �k�R �8�8 �j�R �R
�k�9 �k�j �k�8 �k�e �k
�k�8 �R �k�9 �R�R�R �R
�k�8 �R �R�y�N �R�y�3 �R
�k�8 �R�R�R �R�R�j �R�y�3 �R



�k �X�:�L�A�h�_�P�h�P�S�P�G�P�: �u �A�L�6�P�_�J�� �h �A�P�L115

�h���#�H�2 �k�X�6�X�8�,�h�Q�T�Q�H�Q�;�v �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 �+�Q�p���H�2�M�i �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/� �̀��H
���M�;�H�2�b �Q�7 �7� �̀��;�K�2�M�i �� �B�M �+�Q�K�T�Q�m�M�/�L�B�i�`�Q�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2
���i�Q�K �M�m�K�#�2�`�bI �-J �-K ���M�/L �Q�7 �i�?�2 ���i�Q�K�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/�`���H
���M�;�H�2�- ���M�/ �i�?�2 �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/�`���H �i�v�T�2�X �h�?�2 ���i�Q�K �M�m�K�#�2�`�b �`�2�7�2�` �i�Q �6�B�;�X �k�X�6�X�R
���M�/ �h���#�X �k�X�6�X�R�X �h�?�2 �T���`���K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �B�M�/�B�+���i�2�/ �i�v�T�2�b �+���M �#�2
�7�Q�m�M�/ �B�M �h���#�X �k�X�:�X�e�X �h�?�B�b ���i�Q�K �b�2�i �B�b �`�2�T�2���i�2�/ �7�Q�` �7�`���;�K�2�M�i�b �"�- �* ���M�/ �.�- �r�B�i�?
���M �Q�z�b�2�i �Q�7 �j�y �B�M �i�?�2 ���i�Q�K �M�m�K�#�2�` �7�Q�` �2���+�? �b�m�+�+�2�b�b�B�p�2 �7�`���;�K�2�M�i�X �L�Q�i�2 �i�?���i
�b�Q�K�2 �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/�`���H ���M�;�H�2�b �B�M �i�?�B�b �i���#�H�2 �B�M�p�Q�H�p�2 ���i�Q�K�b �B�M �i�?�2 �7�`���;�K�2�M�i�b �"
���M�/ �. ���/�D���+�2�M�i �i�Q ���X

�A �C �E �G �h�v�T�2
�k�8 �R �k �j �e�R
�k�8 �R �k �j �e�k
�R �k �j �R�e �e�j
�9 �e �d �N �R�9
�e �R�y �R�R �R�j �R�9
�j �R�e �R�d �R�3 �e�j
�R�e �R�d �R�3 �k�j �e�R
�R�e �R�d �R�3 �k�j �e�k
�R�3 �k�j �k�9 �k�8 �9�y
�k�j �k�9 �k�8 �R �9�y
�k�j �k�9 �k�e �k�d �j�9
�k�8 �k�9 �k�e �k�d �j�9
�k�9 �k�e �k�d �k�3 �j�9
�k�e �k�d �k�3 �k�N �j�9
�k�d �k�3 �k�N �j�y �j�9



116 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�A�L�h�1�_�� �* �h�A�P�L�@�6�l �L �* �h�A�P�L

�S�� �_�� �J �1�h�1�_�a

�h���#�H�2 �k�X�:�X�R�,�J���b�b�2�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �K���b�b �i�v�T�2�b �Q�7 �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2
�}�2�H�/ �U� �̀2�b�i�`�B�+�i�2�/ �i�Q �i�?�2 �i�v�T�2�b �m�b�2�/ �B�M �i�?�B�b �r�Q�`�F�V�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2�,
�i�?�2 �K���b�b�@�i�v�T�2 �+�Q�/�2�- �i�?�2 ���i�Q�K�B�+ �K���b�b ���M�/ �i�?�2 �K���b�b�@�i�v�T�2 �M���K�2�X �h�?�2 �H���i�i�2�`
�M���K�2 �`�2�7�2�`�b �i�Q �� �+�?�2�K�B�+���H �2�H�2�K�2�M�i �Q�` �� �m�M�B�i�2�/�@���i�Q�K�X

�h�v�T�2 �J���b�b �L���K�2
�(�;��K�Q�H� 1�)

�R �R�X�y�y�3 �>
�j �R�j�X�y�R�N �*�>�R
�9 �R�9�X�y�k�d �*�>�k
�8 �R�8�X�y�j�8 �*�>�j
�R�k �R�k�X�y�R�R �*
�R�9 �R�9�X�y�y�e�d �L
�R�e �R�8�X�N�N�N�9 �P

�h���#�H�2 �k�X�:�X�k�,�G�2�M�M��� �̀/�@�C�Q�M�2�b �B�M�i�2� �̀��+�i�B�Q�M �T��� �̀��K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2
���i�Q�K �i�v�T�2�b �Q�7 �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/ �U� �̀2�b�i�`�B�+�i�2�/ �i�Q �i�?�2 �i�v�T�2�b �m�b�2�/ �B�M �i�?�B�b
�r�Q�`�F�V�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2�, �i�?�2 �G�2�M�M���`�/�@�C�Q�M�2�b ���i�Q�K �i�v�T�2 �U�B�M�i�2�;�2�`
���i�Q�K �+�Q�/�2�- �A���*�V�- �i�?�2 ���i�Q�K�@�i�v�T�2 �M���K�2�- �i�?�2 �M�Q�`�K���H �b�[�m���`�2�@�`�Q�Q�i �/�B�b�T�2�`�b�B�Q�M ���M�/

�`�2�T�m�H�b�B�Q�M �T���`���K�2�i�2�`�b �U�*1/2
6 �- �*1/2

12 �V ���M�/ �i�?�2 �i�?�B�`�/�@�M�2�B�;�?�#�Q�` �p���`�B���M�i�b �Q�7 �i�?�2�b�2

�T���`���K�2�i�2�`�b �U�*1/2
6;nei ���M�/ �*1/2

12;nei �V�X �h�?�2 �b�[�m���`�2�@�`�Q�Q�i �T���`���K�2�i�2�`�b ���`�2 �+�Q�K�#�B�M�2�/

���+�+�Q�`�/�B�M�; �i�Q �� �;�2�Q�K�2�i�`�B�+�@�K�2���M �+�Q�K�#�B�M���i�B�Q�M �`�m�H�2�- �r�?�2�`�2 �*1/2
12;I �- �*1/2

12;II ���M�/

�* 1/2
12;III ���`�2 �m�b�2�/ �7�Q�` �M�Q�M�@�?�v�/�`�Q�;�2�M�@�#�Q�M�/�B�M�;�- �m�M�+�?���`�;�2�/ �?�v�/�`�Q�;�2�M�@�#�Q�M�/�B�M�; ���M�/

�Q�T�T�Q�b�B�i�2�H�v�@�+�?���`�;�2�/ �U�7�Q�` �i�?�2 ���M�B�Q�M �Q�M�H�v�V �B�M�i�2�`���+�i�B�Q�M�b�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�A���* �L���K�2 �*1/2
6 �*1/2

12;I �*1/2
12;II �*1/2

12;III �*1/2
6;nei �*1/2

12;nei

�(�U�F�C��K�Q�H� 1��M�K6�V1/2 �) �(�R�y� 3 �U�F�C��K�Q�H� 1��M�K12�V1/2 �) �(�U�F�C��K�Q�H� 1��M�K6�V1/2 �) �(�R�y� 3 �U�F�C��K�Q�H� 1��M�K12�V1/2 �)

�R �P �y�X�y�9�R�j�e�y�y �y�X�N�N�8�y�y�y �R�X�R�y�y�y�y�y �� �y�X�y�9�d�8�e�y�y �y�X�3�e�R�R�y�y
�9 �P�1 �y�X�y�9�R�k�j�y�y �R�X�8�k�N�y�y�y �R�X�8�k�N�y�y�y �� �y�X�y�9�d�8�e�y�y �R�X�R�k�8�y�y�y
�N �L�_ �y�X�y�9�N�j�e�y�y �R�X�e�k�8�y�y�y �R�X�e�k�8�y�y�y �� �y�X�y�9�N�j�e�y�y �R�X�j�y�R�y�y�y
�R�k �* �y�X�y�9�3�j�3�y�y �k�X�k�k�k�y�y�y �� �� �y�X�y�9�3�j�3�y�y �R�X�3�j�d�y�y�y
�R�9 �*�>�R �y�X�y�d�d�N�y�y�y �N�X�3�8�y�y�y�y �� �� �y�X�y�8�j�N�e�y�y �R�X�N�j�j�y�y�y
�R�8 �*�>�k �y�X�y�3�e�9�k�y�y �8�X�3�k�3�y�y�y �� �� �y�X�y�e�3�d�j�y�y �k�X�R�d�d�8�N�e
�R�e �*�>�j �y�X�y�N�3�y�8�y�y �8�X�R�e�k�y�y�y �� �� �y�X�y�3�k�d�3�y�y �k�X�9�8�8�d�3�k
�k�y �>�* �y�X�y�y�N�k�y�y�y �y�X�R�k�j�y�y�y �� �� �y�X�y�y�N�k�y�y�y �y�X�R�k�j�y�y�y
�e�e �*�>�R�` �y�X�y�d�d�N�y�y�y �N�X�3�8�y�y�y�y �� �� �y�X�y�e�3�d�j�y�y �R�X�j�e�y�y�y�y



�k �X�: �S�� �_�� �J �1�h�1�_�a 117

�h���#�H�2 �k�X�:�X�j�,�"�Q�M�/�@�b�i� �̀2�i�+�?�B�M�; �T��� �̀��K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �#�Q�M�/ �i�v�T�2�b
�Q�7 �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/ �U� �̀2�b�i�`�B�+�i�2�/ �i�Q �i�?�2 �i�v�T�2�b �m�b�2�/ �B�M �i�?�B�b �r�Q�`�F�V�X�h�?�2
�b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2�, �i�?�2 �#�Q�M�/�@�i�v�T�2 �+�Q�/�2�- �i�?�2 �[�m���`�i�B�+ �#�Q�M�/�@�b�i�`�2�i�+�?�B�M�; �7�Q�`�+�2
�+�Q�M�b�i���M�i �UK b�V�- �i�?�2 �`�2�7�2�`�2�M�+�2 �#�Q�M�/ �H�2�M�;�i�? �Ubo �V�- ���M�/ �i�?�2 �i�v�T�B�+���H �m�b���;�2 �Q�7 �i�?�2
�i�2�`�K�X

�h�v�T�2 K b b� �l�b���;�2
�(�R�y6��F�C��K�Q�H� 1��M�K� 4�) �(�M�K�)

�j �R�k�X�j�y�y �y�X�R�y�N�y�y�y �* �@ �>�*
�e �R�j�X�9�y�y �y�X�R�k�8�y�y�y �* �@ �P�J
�R�k �R�R�X�d�y�y �y�X�R�j�9�y�y�y �* �@ �L�_ �U�e�@�`�B�M�;�V
�R�j �R�y�X�k�y�y �y�X�R�j�e�y�y�y �* �@ �P���-�P�1
�R�e �R�y�X�3�y�y �y�X�R�j�N�y�y�y �*�-�*�_�R �@ �*�>�k�-�*�-�*�_�R �U�e�@�`�B�M�;�V
�k�d �d�X�R�8�y �y�X�R�8�j�y�y�y �*�-�*�>�M �@ �*�-�*�>�M

�h���#�H�2 �k�X�:�X�9�,�"�Q�M�/�@���M�;�H�2 �#�2�M�/�B�M�; �T��� �̀��K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �#�Q�M�/�@���M�;�H�2
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�#�Q�M�/�@���M�;�H�2�@�#�2�M�/�B�M�; �7�Q�`�+�2 �+�Q�M�b�i���M�i �UK � �V�- �i�?�2 �`�2�7�2�`�2�M�+�2 �#�Q�M�/�@���M�;�H�2 �U� o �V�- ���M�/
�i�?�2 �i�v�T�B�+���H �m�b���;�2 �Q�7 �i�?�2 �i�2�`�K�X

�h�v�T�2 K � � � �l�b���;�2
�(�F�C��K�Q�H� 1�) �(�/�2�;�`�2�2�)

�R�8 �8�j�y �R�R�R�X�y�y �*�>�M �@ �*�>�M �@ �*�-�*�>�M�-�P���-�P�1�-�L�_�-�L�h�-�L�G
�k�8 �8�y�8 �R�k�y�X�y�y �> �@ �L �@ �*�>�j�-�>�-�>�* �U�e�@�`�B�M�;�V �Q�` �> �@ �L�h �@ �*�>�M �Q�` �>�* �@ �* �@ �P
�k�d �8�e�y �R�k�y�X�y�y �L�-�*�-�*�_�R �U�e�@�`�B�M�;�V �Q�` �*�>�M �B�M �8�@ �Q�` �e�@�K�2�K�#�2�`�2�/ �`�B�M�;�b
�8�8? �j�R�3 �R�k�k�X�y�y �*�_�@�P�@�*�_ �B�M �N�@�K�2�K�#�2�`�2�/�@�`�B�M�;�b



118 �k �_�1�a�P�_�* �A�L�( �9�) �� �_ �1�L�1�a

�h���#�H�2 �k�X�:�X�8�,�A�K�T� �̀Q�T�2�`�@�/�B�?�2�/� �̀��H �/�B�b�i�Q�`�i�B�Q�M �T��� �̀��K�2�i�2�`�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2
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�/�B�?�2�/� �̀��H �i�v�T�2�b �Q�7 �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/ �U� �̀2�b�i�`�B�+�i�2�/ �i�Q �i�?�2 �i�v�T�2�b �m�b�2�/ �B�M
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�h���#�H�2 �k�X�>�X�R�,�S��� �̀��K�2�i�2�`�b ���M�/ � �̀2�b�m�H�i�b �7�Q�` �i�?�2 �R�R�d �b�B�K�m�H���i�B�Q�M�b �B�M�p�Q�H�p�B�M�; �i�?�2 �+�Q�K�T�Q�m�M�/�Z�m�B�M�Q�X �6�Q�` �2���+�? �b�2�i�- �i�?�2 �b�m�+�+�2�b�b�B�p�2
�2�M�i�`�B�2�b ���`�2�, �i�?�2 �b�B�K�m�H���i�B�Q�M �+�Q�/�2 �U�b�i�`�B�M�; ���b �/�2�}�M�2�/ �B�M �a�2�+�i�X �k�X�k�X�j�V�- �i�?�2 �M�m�K�#�2�`Pb �Q�7 �#���H�H�b�- �i�?�2 �M�m�K�#�2�`Ps �Q�7 �b�i�B�+�F�b�- �i�?�2 �b�i���i�2
�M�m�K�#�2�`�b �Q�7 �i�?�2Pb �#���H�H�b �U���b �/�2�}�M�2�/ �B�M �a�2�+�i�X �k�X�k�X�k ���M�/ �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �k�X�j�V�- �i�?�2 �/�m�`���i�B�Q�M�bt �G�1 �Q�7 �i�?�2 �G�1 �T�?���b�2�- �i�?�2 �/�m�`���i�B�Q�Mt �l�a
�Q�7 �i�?�2 �l�a �T�?���b�2�- �i�?�2 �B�M�B�i�B���H �#�m�B�H�/�@�m�T �7�Q�`�+�2 �+�Q�M�b�i���M�ik�G�1�- �i�?�2 �#�m�B�H�/�@�m�T �`�2�/�m�+�i�B�Q�M �7���+�i�Q�`f �G�1�- �i�?�2 �M�m�K�#�2�`N �.�a �Q�7 �/�Q�m�#�H�2�@�b�r�2�2�T�b
�/�m�`�B�M�; �i�?�2 �G�1 �T�?���b�2�- ���M�/ �i�?�2 �`�Q�m�M�/�@�i�`�B�T�o���b�2�@�E�B�i�2�i�`���M�b�B�i�B�Q�M �`���i�2� �h�_ �/�m�`�B�M�; �i�?�2 �l�a �T�?���b�2�X �h�?�2 �M�2�t�i �2�M�i�`�B�2�b �+�Q�M�+�2�`�M �i�?�2
�#���H�H�b�- �M���K�2�H�v�, �i�?�2 �#���H�H �`���/�B�m�bRb�- �i�?�2 �+�Q�M�}�M�2�K�2�M�i �7�Q�`�+�2 �+�Q�M�b�i���M�ikb�- ���M�/ �i�?�2 �M�m�K�#�2�` �Q�7 �`���/�B���H �K�2�K�Q�`�v �;�`�B�/ �T�Q�B�M�i�b� b�X �h�?�2
�M�2�t�i �2�M�i�`�B�2�b �+�Q�M�+�2�`�M �i�?�2 �b�i�B�+�F�b�- �M���K�2�H�v�, �i�?�2 �b�i�B�+�F �?���H�7�@�r�B�/�i�?H s �- �i�?�2 �?���`�K�Q�M�B�+ �i�`���M�b�p�2�`�b�2 �U���M�/ �H�Q�M�;�B�i�m�/�B�M���H �T���b�i �i�?�2 �b�i�B�+�F
�2�M�/�b�V �+�Q�M�}�M�2�K�2�M�i �7�Q�`�+�2 �+�Q�M�b�i���M�iks �- ���M�/ �i�?�2 �M�m�K�#�2�` �Q�7 �H�Q�M�;�B�i�m�/�B�M���H �K�2�K�Q�`�v �;�`�B�/ �T�Q�B�M�i�b� s �X �6�B�M���H�H�v�- �i�?�2 �H���b�i �2�M�i�`�B�2�b ���`�2 �i�?�2
�7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2�b� G �+���H�+�m�H���i�2�/ �m�b�B�M�; �i�?�`�2�2 �#���H�H �`���/�B�B~Rb �7�Q�` �i�?�2 ���M���H�v�b�B�b�- �M���K�2�H�v25�-50 �Q�7̀5� �X �6�Q�` �T���B�`�r�B�b�2 �+���H�+�m�H���i�B�Q�M�b
�U�k �#���H�H�b ���M�/ �R �b�i�B�+�F�V�-� �h�_ �B�b �i�?�2 �`�Q�m�M�/�@�i�`�B�T �i�`���M�b�B�i�B�Q�M �`���i�2 �#�2�i�r�2�2�M �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �b�i���i�2�b ���M�/� G �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 �i�r�Q
�b�i���i�2�b �+�Q�M�b�B�/�2�`�2�/ �U�~���T�@�Q�T�2�M �K�B�M�m�b �~���T�@�+�H�Q�b�2�/�V�X �6�Q�` �T�`�Q�i�Q�+�Q�H�b�.�A�_�1�-�S���h�> ���M�/????�-� �h�_ �B�b �i�?�2 �`�Q�m�M�/�@�i�`�B�T �i�`���M�b�B�i�B�Q�M �`���i�2
�#�2�i�r�2�2�M �i�?�2�o���b�2���M�/�E�B�i�2�b�i���i�2�b�- ���M�/� G �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2�o���b�2�@�E�B�i�2�i�`���M�b�B�i�B�Q�M �U�E�B�i�2�K�B�M�m�b�o���b�2�V�X �h�?�2 �b�B�K�m�H���i�B�Q�M �+�Q�/�2�b
�B�M�/�B�+���i�2�, �i�?�2 �+�Q�K�T�Q�m�M�/ �U�Z �7�Q�`�Z�m�B�M�Q�Q�` �L �7�Q�`�L�B�i�`�Q�V�- �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i �U�o �7�Q�` �p���+�m�m�K�- �* �7�Q�` �+�?�H�Q�`�Q�7�Q�`�K�- �h �7�Q�` �i�Q�H�m�2�M�2�V�-
�i�?�2 �i�2�K�T�2�`���i�m�`�2 �B�M �E�2�H�p�B�M �U�R�N�3�- �k�9�3 �Q�` �k�N�3 �E�- �Q�K�B�i�i�B�M�; �y�X�R�8�V�- ���M�/ �i�?�2 �"���a�@�G�1�l�a �b�2�i�m�T �U�7�Q�m�`�@�H�2�i�i�2�` �b�i�`�B�M�; ���b �/�2�}�M�2�/ �B�M
�a�2�+�i�X �k�X�k�X�k�a�2�2 ���H�b�Q �h���#�X �k�X�>�X�k �7�Q�` �i�?�2 �b�B�K�B�M���i�B�Q�M�b �Q�7 �i�?�2 �+�Q�K�T�Q�m�M�/�L�B�i�`�Q�X ���M �Q�p�2�`�p�B�2�r �Q�7 �i�?�2 �b�B�t �b�2�i�b �Q�7 �b�B�K�m�H���i�B�Q�M�b �+���M �#�2
�7�Q�m�M�/ �B�M �h���#�X �k�X�k�X[�F���M�;] = [ �F�C��/�2�;� 2 ��K�Q�H� 1 ]�X

�a�B�K�X P b P s �"���H�H�b t �G�1 t �l�a k �G�1 f �G�1 N �.�a � �h�_ R b k b � b H s k s � s � G 25 � G 50 � G 75
[ � ] [ � ] [ � ] [ �M�b] [ �M�b] �(�F���M�; �) [ � ] [ � ] [ �M�b� 1 ] [ �/�2�; ] �(�F���M�; �) [ � ] [ �/�2�; ] �(�F���M�; �) [ � ] �(�F�C� �K�Q�H� 1 �) �(�F�C� �K�Q�H� 1 �) �(�F�C� �K�Q�H� 1 �)
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�6�B�;�m�`�2 �j�X�R�,�a�+�?�2�K���i�B�+ �B�H�H�m�b�i� �̀��i�B�Q�M �Q�7 �i�?�2 �+�Q�M�p�2�v�Q�` �#�2�H�i �i�?�2�`�K�Q�/�v�M���K�B�+
�B�M�i�2�;� �̀��i�B�Q�M �U�*�"�h�A�V ���T�T� �̀Q���+�? �7�Q�` �/�B�z�2� �̀2�M�i �7� �̀2�2�@�2�M�2� �̀;�v �T� �̀Q�}�H�2�bG(� ) ���M�/
�M�m�K�#�2�`�b �Q�7 � �̀2�T�H�B�+���bK �X�h�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2G(� ) �B�b �b�?�Q�r�M �Q�M �i�?�2 �H�2�7�i ���H�Q�M�;
�r�B�i�? �i�?�2 �+�Q�M�p�2�v�Q�` �#�2�H�i �7�Q�` ���M �B�M�+�H�B�M�2�/ �T�H���M�2 �U�+�V�- �� �T�B�2�+�2�r�B�b�2�@�H�B�M�2���` �+�m�`�p�2 �U�2�V
���M�/ �� �K�Q�`�2 �`�2���H�B�b�i�B�+ �+�m�`�p�2 �U�;�V�- �i�?�2 �H���i�i�2�` �+�m�`�p�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �7�m�M�+�i�B�Q�M
G(� ) = �b�B�M(�� )( � � 0:5)2 + 0 :25� �X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2�b
G� (�) ���H�Q�M�; �i�?�2 �+�Q�M�p�2�v�Q�` �#�2�H�i ���/�p���M�+�2 �p���`�B���#�H�2� �U�1�[�X �j�X�R�e�V ���`�2 �b�?�Q�r�M �Q�M
�i�?�2 �`�B�;�?�i �7�Q�`K = 2 �U�#�H�m�2�V�-K = 4 �U�`�2�/�V�-K = 8 �U�;�`�2�2�M�V �Q�`K = 16 �U�Q�`���M�;�2�V�X
�h�?�2 �i�Q�T�@�H�2�7�i �T���M�2�H �U���V �B�H�H�m�b�i�`���i�2�b �i�?�2 �b�B�i�m���i�B�Q�M �Q�7 �T�H���B�M �m�M�#�B���b�2�/� �.�- �r�?�2�`�2
�i�?�2 �b�v�b�i�2�K �r�Q�m�H�/ �ó�`�Q�H�H �/�Q�r�M�ô �i�?�2 �b�H�Q�T�2 ���M�/ �F�2�2�T �b���K�T�H�B�M�; �i�?�2 �M�2�B�;�?�#�Q�`�?�Q�Q�/
�Q�7 �i�?�2 �b�i���i�2 �r�B�i�? �i�?�2 �H�Q�r�2�b�i �7�`�2�2 �2�M�2�`�;�v�X �h�?�2 �i�Q�T�@�`�B�;�?�i �T���M�2�H �U�#�V �b�?�Q�r�b �i�?�2
�?�2�B�;�?�iG?

� �Q�7 �i�?�2 �`�2�b�B�/�m���H �#���`�`�B�2�`�b �B�M �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2G� (�) �+�Q�M�b�B�/�2�`�B�M�;
�i�?�B�b �B�H�H�m�b�i�`���i�B�p�2 �7�m�M�+�i�B�Q�M ���M�/ �B�M�+�`�2���b�B�M�; �p���H�m�2�b �Q�7K �X �h�?�2 �/���i�� �B�b �`�2�T�`�2�b�2�M�i�2�/
�B�M �H�Q�;���`�B�i�?�K�B�+ �7�Q�`�K ���M�/ �� �H�B�M�2���` �H�B�M�2 �Q�7 �b�H�Q�T�2� 1 �B�b �}�i�i�2�/ �i�Q �i�?�2 �}�H�H�2�/ �+�B�`�+�H�2�b�X



�j �X�R �A�L�h�_�P�. �l �* �h�A�P�L 159

�i�?�2 ���#�b�2�M�+�2 �Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �r�B�H�H �ó�`�Q�H�H �/�Q�r�M�ô �i�QA ���M�/ �F�2�2�T

�b���K�T�H�B�M�; �i�?�2 �M�2�B�;�?�#�Q�`�?�Q�Q�/ �Q�7 �i�?�B�b �b�i���i�2 �U�6�B�;�X �j�X�R���V�X �h�Q �+�B�`�+�m�K�p�2�M�i

�i�?�B�b �T�`�Q�#�H�2�K�- �Q�M�2 �K���v �/�2�+�B�/�2 �i�Q �+�Q�m�T�H�2 �i�?�2� �. �Q�7 �i�r�Q �`�2�T�H�B�+���b �y

���M�/ �R �Q�7 �i�?�2 �b�v�b�i�2�K �B�M �b�m�+�? �� �r���v �i�?���i ���M�v �/�Q�r�M�?�B�H�H �/�B�b�T�H���+�2�K�2�M�i

�Q�7 �`�2�T�H�B�+�� �y �B�K�T�H�B�2�b ���M �2�[�m�B�p���H�2�M�i �m�T�?�B�H�H �/�B�b�T�H���+�2�K�2�M�i �Q�7 �`�2�T�H�B�+��

�R �U�6�B�;�X �j�X�R�+�V�X �h�?�B�b �r�Q�`�F�B�M�; �T�`�B�M�+�B�T�H�2 �B�b �2�t�T�H�Q�B�i�2�/ �B�M �T�`���+�i�B�+�2 �#�v

�p�2�?�B�+�H�2�b �H�B�F�2 �+���#�H�2 �+���`�b �Q�` �7�m�M�B�+�m�H���`�b�- �r�?�2�`�2 �i�?�2 �K�Q�i�B�Q�M �Q�7 �i�?�2

�i�r�Q �p�2�?�B�+�H�2�b ���`�2 �+�Q�M�i�`�Q�H�H�2�/ �#�v �� �b�i�`�2�i�+�?�2�/ �+���#�H�2 �+�Q�M�M�2�+�i�2�/ �i�Q �i�r�Q

�T�m�H�H�2�v�b�X �A�i �?���b ���H�b�Q �#�2�2�M �2�t�T�H�Q�B�i�2�/ �T�`�2�p�B�Q�m�b�H�v �7�Q�` �J�. �B�M �i�?�2 �+�Q�M�i�2�t�i

�Q�7 �i�r�B�M�@�b�v�b�i�2�K�j�d�e�-�j�d�d�1�.�a�- �r�?�B�+�? �+�Q�m�T�H�2�b �7�Q�`�r���`�/ ���M�/ �`�2�p�2�`�b�2

���H�+�?�2�K�B�+���H �+�?���M�;�2�b �T�2�`�7�Q�`�K�2�/ �B�M �i�r�Q �/�B�z�2�`�2�M�i �2�M�p�B�`�Q�M�K�2�M�i�b�X �A�M

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

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

���/�p���M�+�2 �Q�7 �i�?�2 �+���#�H�2 �7�`�Q�K �y �U�`�2�T�H�B�+�� �y �B�M �b�i���i�2A�- �`�2�T�H�B�+�� �R �B�M

�b�i���i�2B �V �i�Q� �U�y �B�MB �- �R �B�MA�V ���M�/ �i�?�2�M2� �U�#���+�F �i�Q �i�?�2 �b�i���`�i�B�M�;

�b�B�i�m���i�B�Q�M�V�X �L�Q�i�2 �i�?���i �i�?�2� �i�Q2� �`�2�i�m�`�M �`���M�;�2 �Q�7� �/�2�p�B���i�2�b �7�`�Q�K

�i�?�2 �+���#�H�2 �+���` �Q�` �7�m�M�B�+�m�H���` ���M���H�Q�;�v�- �r�?�2�`�2 �i�?�2 �p�2�?�B�+�H�2�b �M�2�p�2�` �;�Q

�ó�Q�p�2�` �i�?�2 �T�m�H�H�2�v�ô�X �A�7 �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2G(� ) �?���b �� �+�Q�M�b�i���M�i

�b�H�Q�T�2�- �B�i �B�b �2���b�B�H�v �b�2�2�M �i�?���i �i�?�2�`�2 �r�B�H�H �#�2 �M�Q �M�2�i �/�`�B�p�B�M�; �7�Q�`�+�2 �Q�M

�i�?�2 �+���#�H�2�X �A�M �i�?�2� �. �+�Q�M�i�2�t�i�- �i�?�B�b �K�2���M�b �i�?���i �i�?�2� �@�p���`�B���#�H�2

�r�B�H�H �m�M�/�2�`�;�Q �`���M�/�Q�K �/�B�z�m�b�B�Q�M �r�B�i�? �� �?�Q�K�Q�;�2�M�2�Q�m�b �b���K�T�H�B�M�; �Q�7

� �-�B�X�2�X�i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2G� (�) �r�B�H�H �#�2 �~���i

�U�6�B�;�X �j�X�R�/�V�X ���+�+�Q�`�/�B�M�;�H�v�- �2���+�? �Q�7 �i�?�2 �i�r�Q �`�2�T�H�B�+���b �r�B�H�H �b���K�T�H�2 �i�?�2

�2�M�i�B�`�2� �@�`���M�;�2 �?�Q�K�Q�;�2�M�2�Q�m�b�H�v�X

�*�Q�M�b�B�/�2�` �M�Q�r �� �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2G(� ) �T�`�2�b�2�M�i�B�M�; �� �+�Q�M�b�i���M�i

�m�T�?�B�H�H �b�H�Q�T�2 �7�`�Q�K �y �i�Q1/2 ���M�/ �� �+�Q�M�b�i���M�i �/�Q�r�M�?�B�H�H �b�H�Q�T�2 �7�`�Q�K1/2

�i�Q �R �U�6�B�;�X �j�X�R�2�V�X �A�M �� �b�2�i�m�T �r�B�i�? �i�r�Q �`�2�T�H�B�+���b�- �i�?�2G� (�) �T�`�Q�}�H�2

�r�B�H�H �M�Q �H�Q�M�;�2�` �#�2 �~���i �U�6�B�;�X �j�X�R�7�- �#�H�m�2 �+�m�`�p�2�V�X �6�`�Q�K �y �i�Q� /2 ���M�/

�7�`�Q�K� �i�Q3� /2 �- �#�Q�i�? �`�2�T�H�B�+���b �K�Q�p�2 �m�T�?�B�H�H�- �r�?�2�`�2���b �7�`�Q�K� /2 �i�Q

� ���M�/ �7�`�Q�K3� /2 �i�Q2� �- �i�?�2�v �#�Q�i�? �K�Q�p�2 �/�Q�r�M�?�B�H�H�X �h�?�B�b �+���M �#�2

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

�`�2�K�B�M�B�b�+�2�M�i �Q�7 �i�?�2 �`�2���H�@�H�B�7�2 �b�B�i�m���i�B�Q�M �Q�7 �� �+�Q�M�p�2�v�Q�` �#�2�H�i�X �A�M �i�?�B�b

�7�Q�m�`�@�`�2�T�H�B�+�� �b�2�i�m�T�- �i�?�2G� (�) �T�`�Q�}�H�2 �r�B�H�H ���;���B�M �#�2 �~���i �U�6�B�;�X �j�X�R�7�-

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

� �@�`���M�;�2 �?�Q�K�Q�;�2�M�2�Q�m�b�H�v�X

�6�B�M���H�H�v�- �+�Q�M�b�B�/�2�` �� �K�Q�`�2 �`�2���H�B�b�i�B�+ �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2G(� )

�U�6�B�;�X �j�X�R�;�V�X �A�M �i�?�2 �;�2�M�2�`���H �+���b�2�- �i�?�2G� (�) �T�`�Q�}�H�2 �r�B�H�H �M�2�p�2�`

�#�2 �2�t���+�i�H�v �~���i �B�`�`�2�b�T�2�+�i�B�p�2 �Q�7 �i�?�2 �M�m�K�#�2�`K �Q�7 �`�2�T�H�B�+���b�X �>�Q�r�@

�2�p�2�`�- �#�v ���/�/�B�M�; �K�Q�`�2 ���M�/ �K�Q�`�2 �`�2�T�H�B�+���b �i�Q �i�?�2 �+�Q�M�p�2�v�Q�` �#�2�H�i�-

�i�?�2 �7�2���i�m�`�2�b �Q�7 �i�?�2G� (�) �T�`�Q�}�H�2 �+���M �#�2 �T�`�Q�;�`�2�b�b�B�p�2�H�v �`�2�/�m�+�2�/ �B�M

�K���;�M�B�i�m�/�2 �U���b �B�H�H�m�b�i�`���i�2�/ �7�Q�`K = 2 �- �9�- �3 �Q�` �R�e �`�2�T�H�B�+���b �#�v �i�?�2

�#�H�m�2�- �`�2�/�- �;�`�2�2�M ���M�/ �Q�`���M�;�2 �+�m�`�p�2�b �Q�7 �6�B�;�X �j�X�R�?�V�X �L�Q�i�2 �i�?���i �r�2

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

�b���K�2 �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���b �K�Q�p�B�M�; �7�Q�`�r���`�/ ���M�/ �#���+�F�r���`�/�X ���H�i�?�Q�m�;�?

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

�B�b �H�B�F�2�H�v �i�Q �#�2 �H�2�b�b �7���p�Q�`���#�H�2 �U�2�b�T�2�+�B���H�H�v ���i �b�K���H�HK �V�- �#�2�+���m�b�2 �Q�M�2

�2�t�i�`�� �`�2�T�H�B�+�� �r�Q�m�H�/ ���H�r���v�b �K�Q�p�2 �B�M �2�B�i�?�2�` �Q�7 �i�?�2 �i�r�Q �/�B�`�2�+�i�B�Q�M�b�X

�*�Q�M�b�B�/�2�`�B�M�; �i�?�2 �B�H�H�m�b�i�`���i�B�p�2G(� ) �Q�7 �6�B�;�X �j�X�R�;�- �i�?�2 �K���;�M�B�i�m�/�2

G?
� �Q�7 �i�?�2 �p���`�B���i�B�Q�M�b �B�MG� (�) �B�b �b�?�Q�r�M �B�M �6�B�;�X �j�X�R�# ���b �� �7�m�M�+�i�B�Q�M �Q�7

K �X ���b �/�B�b�+�m�b�b�2�/ �B�M �a�2�+�i�X �j�X���- �i�?�2�b�2 �p���`�B���i�B�Q�M�b �+���M �#�2 �B�M�i�2�`�T�`�2�i�2�/ ���b

�i�?�2 �`�2�b�B�/�m���H �Q�7 ��K �@�T�Q�B�M�i �i�`���T�2�x�Q�B�/ �[�m���/�`���i�m�`�2 ���T�T�`�Q�t�B�K���i�B�Q�M �i�Q

�i�?�2 �p���M�B�b�?�B�M�; �B�M�i�2�;�`���H �Q�7 �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 ���M �2�p�2�M �T�2�`�B�Q�/�B�+ �7�m�M�+�i�B�Q�M

�Q�p�2�` �Q�M�2 �T�2�`�B�Q�/�- �M���K�2�H�v �i�?���i �Q�7 �i�?�2G(� ) �T�`�Q�}�H�2 ���7�i�2�` �K�B�`�`�Q�`�B�M�;�X

�Z�m���M�i�B�i���i�B�p�2�H�v�- �i�?�B�b �B�M�i�2�`�T�`�2�i���i�B�Q�M �b�?�Q�r�b �i�?���i �i�?�2 �K���;�M�B�i�m�/�2G?
�

�Q�7 �i�?�2�b�2 �p���`�B���i�B�Q�M�b �/�2�+�`�2���b�2�b ���i �H�2���b�i ���bK � 1 �B�M �i�?�2 �H�B�K�B�i �Q�7 �H���`�;�2K �X

�L�Q�i�2 �i�?���i �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �i�Q �� �~���i �T�`�Q�}�H�2 �U�B�X�2�X�i�?�2 �/�2�+�`�2���b�2 �Q�7 �i�?�2

�#���`�`�B�2�` �?�2�B�;�?�i�b �i�Q�r���`�/�b �x�2�`�Q �m�T�Q�M �B�M�+�`�2���b�B�M�;K �V �/�Q�2�b �M�Q�i �M�2�2�/ �i�Q

�#�2 �`�2�;�m�H���` �7�Q�` �b�K���H�HK �U�b�2�2�2�X�;�X�i�?�2 �+�Q�K�T���`���i�B�p�2�H�v �H�Q�r �p���`�B���i�B�Q�M�b

�7�Q�` �i�?�2 �#�H�m�2 �+�m�`�p�2 �B�M �6�B�;�X �j�X�R�?�V ���M�/ �i�?���i �B�i �+���M �#�2 �b�i�`�Q�M�;�2�` �i�?���M

K � 1 �7�Q�` �H���`�;�2K �B�7G(� ) �T�`�2�b�2�M�i�b �T���`�i�B�+�m�H���` �+�Q�M�i�B�M�m�B�i�v�f�b�v�K�K�2�i�`�v

�T�`�Q�T�2�`�i�B�2�b�X �"�v �m�b�B�M�; �� �b�m�{�+�B�2�M�i �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���b�- �Q�M�2 �K���v



�j �X�k �A�L�h�_�P�. �l �* �h�A�P�L 161

�i�?�m�b �2�M�b�m�`�2 �� �[�m���b�B�@�?�Q�K�Q�;�2�M�2�Q�m�b �b���K�T�H�B�M�; �Q�7 �i�?�2� �@�`���M�;�2 �#�v �2���+�?
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�i�?�B�b �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �Q�M�H�v �M�2�2�/�b �i�Q �#�2 ���T�T�H�B�2�/ �i�Q �i�?�2� �@�p���`�B���#�H�2

���M�/ �M�Q �H�Q�M�;�2�` �i�Q �i�?�2� �@�p���`�B���#�H�2�X �h�?�m�b�- �B�i �?���b �i�Q �+�Q�K�T�2�M�b���i�2 �7�Q�`

�+�Q�K�T���`���i�B�p�2�H�v �b�K���H�HG� (�) �p���`�B���i�B�Q�M�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �B�i �Q�M�H�v �M�2�2�/�b

�i�Q �#�2 �+�Q�M�b�i�`�m�+�i�2�/ �Q�p�2�` �� �H�B�K�B�i�2�/� �@�`���M�;�2�- �+�Q�M�b�B�/�2�`�B�M�; �i�?���iG� (�)

�B�b �T�2�`�B�Q�/�B�+ �r�B�i�? �T�2�`�B�Q�/2�K � 1 ���b �r�2�H�H ���b �2�p�2�M �Q�p�2�` �i�?�B�b2�K � 1

�B�M�i�2�`�p���H�X

�A�`�`�2�b�T�2�+�i�B�p�2 �r�?�2�i�?�2�` �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �B�b �2�K�T�H�Q�v�2�/ �Q�` �M�Q�i�-

�i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �� �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�Q�` �7�Q�` �i�?�2 �*�"�h�A �b�+�?�2�K�2�-�B�X�2�X

�� �T�`�Q�+�2�/�m�`�2 �i�Q �+�Q�M�b�i�`�m�+�iG(� ) �#���b�2�/ �Q�M �i�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �7�Q�`

�i�?�2 �K�m�H�i�B�T�H�2�@�`�2�T�H�B�+�� �b�v�b�i�2�K�- �B�b �M�Q�i ���b �i�`�B�p�B���H�j�d�8 ���b �B�M �i�?�2 �b�B�M�;�H�2�@

�b�v�b�i�2�K� �. �Q� �̀ �@�G�1�l�a �+���b�2�b�X �>�2�`�2�- �*�"�h�A �B�b ���M���H�v�x�2�/ �m�b�B�M�; ��

�h�A�@�H�B�F�2 �2�b�i�B�K���i�Q�`�j�j�d �`�2�H�v�B�M�; �Q�M �i�?�2 �[�m���/�`���i�m�`�2 �B�M�i�2�;�`���i�B�Q�M �Q�7 �i�?�2

���p�2�`���;�2 �>���K�B�H�i�Q�M�B���M� �@�/�2�`�B�p���i�B�p�2 �#�B�M�M�2�/ ���H�Q�M�;� �+�Q�M�b�B�/�2�`�B�M�; ���H�H

�`�2�T�H�B�+���b �b�B�K�m�H�i���M�2�Q�m�b�H�v�X �h�?�2 ���b�b�Q�+�B���i�2�/ �[�m���/�`���i�m�`�2 �2�`�`�Q�` �+���M �#�2

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

�T�Q�b�b�B�#�H�2 �#�v �i�?�2 �+�Q�M�i�B�M�m�Q�m�b ���M�/ �[�m���b�B�@�?�Q�K�Q�;�2�M�2�Q�m�b� �@�b���K�T�H�B�M�;�X

���H�i�?�Q�m�;�? �i�?�B�b �2�b�i�B�K���i�Q�` �B�b �p�2�`�v �`�Q�#�m�b�i�- �r�2 �M�Q�i�2 �i�?���i �B�i �K���v �M�Q�i

�#�2 �Q�T�i�B�K���H �B�M �i�2�`�K�b �Q�7 �b�i���i�B�b�i�B�+���H �2�{�+�B�2�M�+�v�X�k�8�R�-�k�d�j�-�j�9�y�-�j�d�3���j�3�k

�A�M �i�?�2 �T�`�2�b�2�M�i �+�?���T�i�2�`�- �r�2 �T�`�Q�p�B�/�2 �i�?�2 �K���i�?�2�K���i�B�+���H�f�T�?�v�b�@

�B�+���H �7�Q�`�K�m�H���i�B�Q�M �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �*�"�h�A �b�+�?�2�K�2�- ���M�/ �`�2�T�Q�`�i ���M

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

�i�`���M�b�7�Q�`�K���i�B�Q�M�, �i�?�2 �K�m�i���i�B�Q�M �Q�7 �� �K�2�i�?���M�Q�H �K�Q�H�2�+�m�H�2 �i�Q �� �/�m�K�K�v

�U�M�Q�M�@�B�M�i�2�`���+�i�B�M�;�V �b�F�2�H�2�i�Q�M �B�M �r���i�2�`�- �;�B�p�B�M�; ���+�+�2�b�b �i�Q �i�?�2 �?�v�/�`���i�B�Q�M

�7�`�2�2 �2�M�2�`�;�v �Q�7 �i�?�2 �K�Q�H�2�+�m�H�2�X
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���H�+�?�2�K�B�+���H �6�`�2�2�@�1�M�2�`�;�v �*���H�+�m�H���i�B�Q�M�b

�h�?�2 �;�Q���H �Q�7 �T���i�?�@�/�2�T�2�M�/�2�M�i ���H�+�?�2�K�B�+���H �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b �B�b

�i�Q �2�p���H�m���i�2 �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2� G �#�2�i�r�2�2�M �i�r�Q �b�i���i�2�bA

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

�`�2�H�v�B�M�; �Q�M �� �T���`���K�2�i�2�`� �- ���M�/ �b���K�T�H�B�M�; ���H�Q�M�; �i�?�2 �b�Q�@�/�2�}�M�2�/� �@

�T���i�?�X �h�?�2 �i�r�Q �b�i���i�2�b �?���p�2 �i�?�2 �b���K�2 �M�m�K�#�2�`3N �Q�7 �/�2�;�`�2�2�b �Q�7

�7�`�2�2�/�Q�K�- �#�m�i �/�B�b�i�B�M�+�i �>���K�B�H�i�Q�M�B���M �7�m�M�+�i�B�Q�M�bH A (�t) ���M�/H B (�t)�-

�`�2�b�T�2�+�i�B�p�2�H�v�- �r�?�2�`�2�t = ( � ;̀ �T) �B�b �i�?�26N �@�/�B�K�2�M�b�B�Q�M���H �T�?���b�2�@�b�T���+�2

�p�2�+�i�Q�` �`�2�T�`�2�b�2�M�i���i�B�p�2 �Q�7 �� �K�B�+�`�Q�b�+�Q�T�B�+ �b�v�b�i�2�K �+�Q�M�}�;�m�`���i�B�Q�M�-�` ���M�/

�T �#�2�B�M�; �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �+�Q�Q�`�/�B�M���i�2 ���M�/ �K�Q�K�2�M�i�m�K �p�2�+�i�Q�`�b�X

�h�?�2 �+�Q�m�T�H�B�M�; �T���`���K�2�i�2�` �B�b �B�M�i�`�Q�/�m�+�2�/ �B�M�i�Q �� �?�v�#�`�B�/ �>���K�B�H�i�Q�M�B���M

H(�t; � ) �b���i�B�b�7�v�B�M�; �i�?�2 �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�bH(�t; 0) = H A (�t) ���M�/

H (�t; 1) = H B (�t)�- �r�?�2�`�2 �i�?�2 �b�2�K�B�@�+�Q�H�Q�M �B�M�/�B�+���i�2�b �� �T���`���K�2�i�`�B�+

�/�2�T�2�M�/�2�M�+�2�X

�a�B�M�+�2 �i�?�2 �T�`�Q�T�Q�b�2�/ �*�"�h�A �b�+�?�2�K�2 �2�M�+�Q�K�T���b�b�2�b �7�2���i�m�`�2�b �Q�7

�#�Q�i�?� �. ���M�/ �h�A�- �i�?�2�b�2 �i�r�Q ���T�T�`�Q���+�?�2�b ���`�2 �b�m�K�K���`�B�x�2�/ �#�`�B�2�~�v �B�M

�i�?�2 �M�2�t�i �i�r�Q �b�m�#�b�2�+�i�B�Q�M�b�X �h�?�2 �7�Q�H�H�Q�r�B�M�; �i�?�`�2�2 �b�m�#�b�2�+�i�B�Q�M�b �i�?�2�M

�/�2�b�+�`�B�#�2 �B�M �i�m�`�M �i�?�2 �#���b�B�b �Q�7 �i�?�2 �*�"�h�A �b�+�?�2�K�2�- �B�i�b �7�`�2�2�@�2�M�2�`�;�v

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

� �@�.�v�M���K�B�+�b �U� �.�V

�A�M �i�?�2� �. �b�+�?�2�K�2�-�k�d�e�-�j�k�N���j�j�8�i�?�2 �+�Q�m�T�H�B�M�; �T���`���K�2�i�2�`� �B�b ���b�b�B�;�M�2�/ ��

�K���b�bm� ���M�/ �� �K�Q�K�2�M�i�m�Kp� �- ���M�/ �+�Q�M�b�B�/�2�`�2�/ �i�Q �#�2 ���M ���/�/�B�i�B�Q�M���H

�T�b�2�m�/�Q�@�+�Q�M�7�Q�`�K���i�B�Q�M���H �/�2�;�`�2�2 �Q�7 �7�`�2�2�/�Q�K �Q�7 �i�?�2 �b�v�b�i�2�K�X �h�?�2



�j �X�k �h�>�1�P�_�u 163

�>���K�B�H�i�Q�M�B���M �Q�7 �i�?�2 �2�t�i�2�M�/�2�/ �b�v�b�i�2�K �B�b �/�2�}�M�2�/ ���b

H ?(�t; � ) = H(�t; � ) +
p2
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; �U�j�X�R�V

�r�?�2�`�2 �i�?�2 �b�i���` �`�2�7�2�`�b �i�Q ���M �2�t�i�2�M�/�2�/ �b�v�b�i�2�K �B�M �r�?�B�+�?� �B�b �M�Q�r ��

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

�b�2�K�B�@�+�Q�H�Q�M �#�v �� �+�Q�K�K���V�X �h�?�B�b �H�2���/�b �i�Q �i�?�2 ���/�/�B�i�B�Q�M���H �2�[�m���i�B�Q�M �Q�7
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�+�H�Q�b�2 �i�QKL / J �- �r�B�i�? �H�B�K�B�i�2�/ �p���`�B���i�B�Q�M�b ���+�`�Q�b�b �#�B�M�b�X �.�2�}�M�B�M�; �i�?�2

�K���t�B�K���H ���H�H�Q�r�2�/ �p���H�m�2J �K���t ���b �i�?�2 �?�B�;�?�2�b�i �p���H�m�2 �Q�7J �7�Q�` �r�?�B�+�?

�2�K�T�i�v �#�B�M�b �U�p���M�B�b�?�B�M�; �/�2�M�Q�K�B�M���i�Q�` �B�M �i�?�2 �2�M�b�2�K�#�H�2 ���p�2�`���;�2 �Q�7

�1�[�X �j�X�k�k�V �M�2�p�2�` �Q�+�+�m�`�- �� �;�`���T�? �Q�7� G �2�p���H�m���i�2�/ �m�T�Q�M �B�M�+�`�2���b�B�M�;J

�7�`�Q�K �R �i�QJ �K���t �r�B�H�H �`���T�B�/�H�v �H�2�p�2�H �Q�z �i�Q �� �T�H���i�2���m �r�?�2�M �[�m���/�`���i�m�`�2

�2�`�`�Q�`�b �#�2�+�Q�K�2 �M�2�;�H�B�;�B�#�H�2�X �h�r�Q �p���`�B���M�i�b �r�?�B�+�? �/�Q �M�Q�i �`�2�[�m�B�`�2 �i�?�2

�b�T�2�+�B�}�+���i�B�Q�M �Q�7 �� �M�m�K�#�2�` �Q�7 �#�B�M�b ���`�2 ���H�b�Q �T�`�Q�T�Q�b�2�/ �B�M �a�2�+�i�X �j�X�*

�U�1�[�b�X �j�X�*�X�R ���M�/ �j�X�*�X�k�V�X
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�*�"�h�A �r�B�i�? �J�2�K�Q� �̀v�@�#���b�2�/ �"�B���b�B�M�; �S�Q�i�2�M�i�B���H

�q�?�2�M �m�b�B�M�; �� �H���`�;�2 �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���b�- �i�?�2 �b���K�T�H�B�M�; ���H�Q�M�;� ���7�@

�7�Q�`�/�2�/ �#�v �i�?�2 �*�"�h�A �b�+�?�2�K�2 �r�B�H�H �#�2 �+�H�Q�b�2 �i�Q �?�Q�K�Q�;�2�M�2�Q�m�b�X �>�Q�r�2�p�2�`�-

�7�Q�` �T�`���+�i�B�+���H �`�2���b�Q�M�b �U�2�X�;�X�M�m�K�#�2�` �Q�7 �T�`�Q�+�2�b�b�Q�`�b ���p���B�H���#�H�2 �Q�M ��

�+�Q�K�T�m�i�2�` �M�Q�/�2�V�- �Q�M�2 �K���v �r�B�b�? �i�Q �m�b�2 �� �b�K���H�H �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���b�X �A�M

�i�?�B�b �+���b�2�- �i�?�2 �b���K�T�H�B�M�; �?�Q�K�Q�;�2�M�2�B�i�v �+���M �#�2 �2�M�?���M�+�2�/ �#�v ���/�/�B�i�B�Q�M

�Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�X �A�i �B�b �b�m�{�+�B�2�M�i �i�Q ���T�T�H�v �i�?�B�b �T�Q�i�2�M�i�B���H �i�Q

�i�?�2 �7�`���+�i�B�Q�M���H ���/�p���M�+�2 �p���`�B���#�H�2~� �Q�p�2�` �i�?�2 �`���M�;�2[0; ��) �X �q�B�i�?

�B�M�+�H�m�b�B�Q�M �Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���HB�- �1�[�X �j�X�R�y �#�2�+�Q�K�2�b

•� = �
1

m�

@
@�

�
H y(�s ; � ) + B( ~�)

�

�r�B�i�?� = � (�) ���M�/~� = ~�(�) ; �U�j�X�k�9�V

�r�?�2�`�2H y �B�b �/�2�}�M�2�/ �#�v �1�[�X �j�X�9�-� (�) �#�v �1�[�X �j�X�e ���M�/~�(�) �#�v

�1�[�X �j�X�R�d�X

�A�M ���M���H�Q�;�v �r�B�i�? �i�?�2� �@�G�1�l�a �b�+�?�2�K�2�-�R�8�9���R�8�d�i�?�B�b �#�B���b�B�M�; �T�Q�i�2�M�@

�i�B���H �+���M �#�2 �2�t�T�`�2�b�b�2�/ ���b �� �b�m�K �Q�7 �H�Q�+���H �;�`�B�/�@�#���b�2�/ �b�T�H�B�M�2 �7�m�M�+�i�B�Q�M�b�-

�#�m�B�H�i �B�M �� �G�1 �T�`�2�Q�T�i�B�K�B�x���i�B�Q�M �T�?���b�2 ���M�/ �7�`�Q�x�2�M �B�M �� �b�m�#�b�2�[�m�2�M�i

�l�a �b���K�T�H�B�M�; �T�?���b�2�X �>�Q�r�2�p�2�`�- �i�?�2 �/�m�`���i�B�Q�M �Q�7 �i�?�2 �G�1 �T�?���b�2 �+���M

�#�2 �+�Q�M�b�B�/�2�`���#�H�v �`�2�/�m�+�2�/ �+�Q�K�T���`�2�/ �i�Q �� �b�B�M�;�H�2�@�b�v�b�i�2�K� �@�G�1�l�a

�b�B�K�m�H���i�B�Q�M�- �+�Q�M�b�B�/�2�`�B�M�; �i�?���i~P( ~�) �B�b ���H�`�2���/�v �+�H�Q�b�2 �i�Q �?�Q�K�Q�;�2�M�2�B�i�v

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

�i�Q �i�?�2~� �@�`���M�;�2[0; ��) �X �h�?�2 �H���i�i�2�` �B�M�i�2�`�p���H �+���M ���+�i�m���H�H�v �#�2 �7�m�`�i�?�2�`

�`�2�b�i�`�B�+�i�2�/ �i�Q[0; ��/2] �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �2�p�2�M �b�v�K�K�2�i�`�v �Q�7~P( ~�) �-

�B�X�2�X�#�v �2�M�7�Q�`�+�B�M�; ���M �2�p�2�M �b�v�K�K�2�i�`�v �Q�7B ���b �r�2�H�H�X

�a�B�M�+�2 �i�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �i�?���i �Q�M�H�v �B�M�p�Q�H�p�2�b

�i�?�2� k �@�p���`�B���#�H�2�b �/�Q�2�b �M�Q�i ���H�i�2�` �i�?�2 �+�Q�M�/�B�i�B�Q�M���H �T�`�Q�#���#�B�H�B�i�B�2�bP(�tj� )�-

�1�[�X �j�X�k�k �U�Q�` �i�?�2 �p���`�B���M�i�b �Q�7 �1�[�b�X �j�X�*�X�R ���M�/ �j�X�*�X�k�V �+���M �b�i�B�H�H �#�2

�2�K�T�H�Q�v�2�/ �r�B�i�?�Q�m�i ���M�v �K�Q�/�B�}�+���i�B�Q�M �i�Q �2�p���H�m���i�2 �i�?�2 �7�`�2�2�@�2�M�2�`�;�v

�+�?���M�;�2�X �A�M �Q�i�?�2�` �r�Q�`�/�b�- �B�M �+�Q�M�i�`���b�i �i�Q �i�?�2� �@�G�1�l�a �b�+�?�2�K�2�- �i�?�2
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�*�"�h�A �b�+�?�2�K�2 �r�B�i�? �i�?�2 �T�`�2�b�2�M�i�2�/ �h�A�@�H�B�F�2 �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�Q�`

�/�Q�2�b �M�Q�i �`�2�[�m�B�`�2 ���M�v �`�2�r�2�B�;�?�i�B�M�;�X

�* �P�J�S�l �h �� �h �A�P�L�� �G �. �1�h�� �A�G�a

�h�2�b�i �a�v�b�i�2�K

���b ���M �B�M�B�i�B���H ���T�T�H�B�+���i�B�Q�M �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �*�"�h�A �b�+�?�2�K�2�- �r�2 �+�Q�M�b�B�/�@

�2�`�2�/ �?�2�`�2 �� �`�2�H���i�B�p�2�H�v �b�B�K�T�H�2 �T�2�`�i�m�`�#���i�B�Q�M�- �M���K�2�H�v �i�?�2 �+�Q�M�p�2�`�b�B�Q�M

�Q�7 �K�2�i�?���M�Q�H �7�`�Q�K �� �7�m�H�H�v �B�M�i�2�`���+�i�B�M�; �K�Q�H�2�+�m�H�2 �i�Q �� �/�m�K�K�v �b�F�2�H�2�@

�i�Q�M �U�M�Q �B�M�i�2�`�K�Q�H�2�+�m�H���` �B�M�i�2�`���+�i�B�Q�M�b�V �B�M ���M ���[�m�2�Q�m�b �2�M�p�B�`�Q�M�K�2�M�i

���i P = 1 �#��� �̀��M�/T = 298:15�E�X �h�?�2 �+���H�+�m�H���i�B�Q�M�b �r�2�`�2 �T�2�`�7�Q�`�K�2�/

�m�b�B�M�; �� �K�Q�/�B�}�2�/ �p�2�`�b�B�Q�M �Q�7 �i�?�2 �:�_�P�J�P�a�R�R �T�`�Q�;�`���K�R�e�9���R�e�e���H�Q�M�;

�r�B�i�? �i�?�2 �T���`���K�2�i�2�`�b �Q�7 �i�?�2 �:�_�P�J�P�a�@�+�Q�K�T���i�B�#�H�2 �k�y�R�e�>�e�e �7�Q�`�+�2

�}�2�H�/�R�e�d�7�Q�` �K�2�i�?���M�Q�H�j�3�j �U�m�M�B�i�2�/ ���i�Q�K�- �`�B�;�B�/ �#�Q�M�/�b�- �~�2�t�B�#�H�2 �#�Q�M�/

���M�;�H�2�V ���M�/ �i�?�2 �b�B�K�T�H�2 �T�Q�B�M�i �+�?���`�;�2 �U�a�S�*�V �K�Q�/�2�H�j�3�9 �7�Q�` �r���i�2�`

�U�7�m�H�H�v �`�B�;�B�/�V�X �a�B�M�+�2 �i�?�2 �/�m�K�K�v �b�F�2�H�2�i�Q�M �`�2�i���B�M�b �i�?�2 �B�M�i�`���K�Q�H�2�+�m�H���`

�B�M�i�2�`���+�i�B�Q�M�b �U�?�2�`�2�- �Q�M�H�v �i�?�2 �#�Q�M�/ ���M�;�H�2�V�- �i�?�2 �+���H�+�m�H���i�2�/ �7�`�2�2�@�2�M�2�`�;�v

�+�?���M�;�2� G �+�Q�`�`�2�b�T�Q�M�/�b �/�B�`�2�+�i�H�v �i�Q �K�B�M�m�b �i�?�2 �?�v�/�`���i�B�Q�M �7�`�2�2 �2�M�2�`�;�v

�Q�7 �K�2�i�?���M�Q�H�X

�S�Q�b�b�B�#�H�2 �B�b�b�m�2�b �`�2�H���i�2�/ �i�Q �i�?�2 �2�t�B�b�i�2�M�+�2 �Q�7 �� �b�B�M�;�m�H���`�B�i�v�k�9�R�-�j�3�8�-�j�3�e

���M�/ �i�?�2 �B�M�b�m�{�+�B�2�M�i �b�Q�H�m�i�2�@�b�Q�H�p�2�M�i �F�B�M�2�i�B�+�@�2�M�2�`�;�v �2�t�+�?���M�;�2�j�3�d���j�N�y

�+�H�Q�b�2 �i�Q� = 1 �r�2�`�2 ���H�H�2�p�B���i�2�/ �B�M �i�?�2 �m�b�m���H �r���v�- �#�v �K�2���M�b �Q�7 ��

�b�Q�7�i�@�+�Q�`�2 �b�+�?�2�K�2�k�9�R�7�Q�` �i�?�2 ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; ���M�/ �Q�7 �b�i�Q�+�?���b�i�B�+

�/�v�M���K�B�+�b�R�e�N�-�R�d�y�U�a�.�V �7�Q�` �i�?�2�`�K�Q�b�i���i�B�M�; �i�?�2 �b�Q�H�m�i�2 ���M�/ �b�Q�H�p�2�M�i

�+�Q�M�7�Q�`�K���i�B�Q�M���H �/�2�;�`�2�2�b �Q�7 �7�`�2�2�/�Q�K�X �A�M �K�Q�b�i �*�"�h�A �b�B�K�m�H���i�B�Q�M�b�-

�i�?�2 �B�M�b�i���M�i���M�2�Q�m�b �i�2�K�T�2�`���i�m�`�2T� �Q�7 �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2�

�r���b ���H�b�Q �+�Q�M�i�`�Q�H�H�2�/ �b�2�T���`���i�2�H�v �#�v �K�2���M�b �Q�7 �� �L�Q�b�û�@�>�Q�Q�p�2�` �+�?���B�M

�i�?�2�`�K�Q�b�i���i�9�9���i �k�N�3�X�R�8 �E �U�2�B�;�?�i �b�m�+�+�2�b�b�B�p�2 �i�?�2�`�K�Q�b�i���i �p���`�B���#�H�2�b�V�-
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�r�B�i�? �� �+�Q�m�T�H�B�M�; �i�B�K�2� � �X

�a�B�K�m�H���i�B�Q�M�b �a�2�i�b

�h�?�2 �2�t�T�H�Q�`���i�B�Q�M �Q�7 �i�?�2 �*�"�h�A �b�+�?�2�K�2 ���M�/ �i�?�2 �+�Q�K�T���`�B�b�Q�M �Q�7 �B�i�b

�T�2�`�7�Q�`�K���M�+�2 �r�B�i�? �i�?���i �Q�7 �2�t�B�b�i�B�M�; �K�2�i�?�Q�/�b �r���b �+���`�`�B�2�/ �Q�m�i �B�M �}�p�2

�b�m�+�+�2�b�b�B�p�2 �b�i�2�T�b�, �U1�V �2�b�i���#�H�B�b�?�B�M�; �`�2�7�2�`�2�M�+�2 �h�A �`�2�b�m�H�i�b�c �U2�V ���M���H�v�x�B�M�;

�i�?�2 �B�M�~�m�2�M�+�2 �Q�7 �i�?�2 �*�"�h�A �T���`���K�2�i�2�`�b �U�M�m�K�#�2�`K �Q�7 �`�2�T�H�B�+���b ���H�Q�M�;

�r�B�i�? �i�?�2 �K���b�b�@�T���`���K�2�i�2�`m� ���M�/ �i�?�2�`�K�Q�b�i���i �+�Q�m�T�H�B�M�; �i�B�K�2� � �Q�7

�i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2�V�c �U3�V �B�M�p�2�b�i�B�;���i�B�M�; �i�?�2 �m�b�2 �Q�7 �� �#�B���b�B�M�;

�T�Q�i�2�M�i�B���H�c �U4�V �2�t���K�B�M�B�M�; �i�?�2 �7�2���i�m�`�2�b �Q�7 �i�?�2 �h�A�@�H�B�F�2 �7�`�2�2�@�2�M�2�`�;�v

�2�b�i�B�K���i�Q�` �U�2�z�2�+�i �Q�7 �i�?�2 �M�m�K�#�2�`J �Q�7 �B�M�i�2�;�`���i�B�Q�M �#�B�M�b ���M�/ �m�b�2 �Q�7

�2�[�m���i�B�Q�M�b �r�B�i�?�Q�m�i �b�T�2�+�B�}�+���i�B�Q�M �Q�7J �V�c �U5�V �+�Q�K�T���`�B�M�; �i�?�2 �`�2�b�m�H�i�b

�Q�7 �*�"�h�A �r�B�i�? �i�?�Q�b�2 �Q�7 �2�t�B�b�i�B�M�; �K�2�i�?�Q�/�b�X

�h�?�2 �`�2�7�2�`�2�M�+�2 �h�A �+���H�+�m�H���i�B�Q�M�b �U�a�i�2�T �R�V �r�2�`�2 �T�2�`�7�Q�`�K�2�/ �m�b�B�M�;

K �h�A= 2 n + 1 �2�[�m�B�/�B�b�i���M�i� �@�T�Q�B�M�i�b �+�Q�p�2�`�B�M�; �i�?�2 �`���M�;�2[0; 1] �r�B�i�?

n �4 �R�-�k�-�X�X�X�-�d�X �h�?�2�v �B�M�p�Q�H�p�2�/ �B�M�B�i�B���H �+�Q�M�}�;�m�`���i�B�Q�M�b �2�[�m�B�H�B�#�`���i�2�/ �7�Q�`
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�h���#�H�2 �j�X�R�,�A�M�~�m�2�M�+�2 �Q�7 �i�?�2 �*�"�h�A �T��� �̀��K�2�i�2�`�b �B�M �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2
���[�m�2�Q�m�b �K�2�i�?���M�Q�H�@�i�Q�@�/�m�K�K�v �K�m�i���i�B�Q�M ���i �k�N�3�X�R�8 �E ���M�/ �R �#���` �r�B�i�?
�i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/�X�h�?�B�b �i���#�H�2 �B�M�p�2�b�i�B�;���i�2�b �i�?�2 �B�M�~�m�2�M�+�2 �Q�7 �i�?�2
�T���`���K�2�i�2�`�b �b�2�H�2�+�i�2�/ �7�Q�` �i�?�2 �*�"�h�A �b�+�?�2�K�2 �Q�M �i�?�2 �i�2�K�T�2�`���i�m�`�2 ���M�/
�/�v�M���K�B�+�b �Q�7 �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2� ���M�/ �Q�M �i�?�2 �+���H�+�m�H���i�2�/ �7�`�2�2�@�2�M�2�`�;�v
�+�?���M�;�2� G �U�7�Q�` �i�?�2 �H���i�i�2�`�- �+�Q�M�b�B�/�2�`�B�M�; �� �+�Q�M�b�i���M�i �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K
�b���K�T�H�B�M�; �i�B�K�2 �Q�7 �R�y�y �M�b�V�X �6�Q�` �2���+�? �b�B�K�m�H���i�B�Q�M�- �i�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b
���`�2�, �i�?�2 �B�M�/�2�t �Q�7 �i�?�2 �b�B�K�m�H���i�B�Q�M �U�b�B�K�V�- �i�?�2 �M�m�K�#�2�`K �Q�7 �`�2�T�H�B�+���b�- �i�?�2
�b�B�K�m�H���i�B�Q�M �i�B�K�2t �b�B�K�7�Q�` �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�- �i�?�2 �K���b�b�@�T���`���K�2�i�2�`m � �- �i�?�2
�i�?�2�`�K�Q�b�i���i �+�Q�m�T�H�B�M�; �i�B�K�2� � �U1 �B�M�/�B�+���i�2�b �i�?���i �M�Q �+�Q�m�T�H�B�M�; �B�b ���T�T�H�B�2�/�V�-
�i�?�2 ���p�2�`���;�2 �i�2�K�T�2�`���i�m�`�2T� �- �i�?�2 �`�Q�Q�i�@�K�2���M�@�b�[�m���`�2 �~�m�+�i�m���i�B�Q�M� _� �Q�7_� �-
�i�?�2 ���m�i�Q�+�Q�`�`�2�H���i�B�Q�M �i�B�K�2� _� �Q�7_� �- �i�?�2 �/�B�z�m�b�B�Q�M �+�Q�2�{�+�B�2�M�iD � �U�1�[�X �j�X�k�e�V�-
�i�?�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2� G �+���H�+�m�H���i�2�/ �m�b�B�M�; �1�[�X �j�X�k�k �r�B�i�?J = 500
�U�2�t�+�2�T�i �7�Q�` �2�M�i�`�v �R�R�-J = 200�V�- �i�?�2 ���H�i�2�`�M���i�B�p�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2
� G���H�i�+���H�+�m�H���i�2�/ �m�b�B�M�; �1�[�X �j�X�*�X�R�- ���M�/ �i�?�2 ���T�T�`�Q�t�B�K���i�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�7�@
�7�2�`�2�M�+�2� G���T�T �+���H�+�m�H���i�2�/ �m�b�B�M�; �1�[�X �j�X�*�X�k�X �1�`�`�Q�` �2�b�i�B�K���i�2�b �Q�#�i���B�M�2�/ �#�v
�#�Q�Q�i�b�i�`���T�T�B�M�; �U�M�Q �a�i�m�/�2�M�it �@�7���+�i�Q�` �B�M�+�H�m�/�2�/�V ���`�2 ���H�b�Q �`�2�T�Q�`�i�2�/ �#�2�i�r�2�2�M
�T���`�2�M�i�?�2�b�2�b �7�Q�`� G�-� G���H�i���M�/� G���T�T�X �L�Q�i�2 �i�?���i �i�?�2 �b�B�K�m�H���i�B�Q�M�b �/�B�z�2�`
�B�M �i�2�`�K�b �Q�7 �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2Kt �b�B�K�X �h�Q �2�M���#�H�2 �� �7���B�`
�+�Q�K�T���`�B�b�Q�M�- �i�?�2 �7�`�2�2 �2�M�2�`�;�v�@�+�?���M�;�2�b ���M�/ ���b�b�Q�+�B���i�2�/ �2�`�`�Q�`�b �?���p�2 �#�2�2�M
�+���H�+�m�H���i�2�/ ���7�i�2�` �i�`�m�M�+���i�B�M�; �i�?�2 ���H�H �b�B�K�m�H���i�B�Q�M�b �i�Q100�M�b�b�B�M�;�H�2�@�b�v�b�i�2�K
�b���K�T�H�B�M�; �i�B�K�2 �2�p�2�M�H�v �/�B�b�i�`�B�#�m�i�2�/ �Q�p�2�` ���H�H �`�2�T�H�B�+���b�X ���b�b�Q�+�B���i�2�/ �;�`���T�?�b
�7�Q�` �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M�bP(�) �Q�7� �-P _� �Q�7_� ���M�/P•� �Q�7•� �- ���b �r�2�H�H ���b �i�?�2
�K�2���M�@�b�[�m���`�2 �/�B�b�T�H���+�2�K�2�M�i�bd� �Q�7� ���M�/ ���m�i�Q�+�Q�`�`�2�H���i�B�Q�M �7�m�M�+�i�B�Q�M�bc_�
�Q�7_� �+���M �#�2 �7�Q�m�M�/ �B�M �6�B�;�b�X �j�X�j�- �j�X�8 ���M�/ �j�X�d�- �Q�` �B�M �6�B�;�b�X �6�B�;�X �j�X�6�X�R �@
�6�B�;�X �j�X�6�X�R�8 ���M�/ �6�B�;�X �j�X�>�X�k�@�6�B�;�X �j�X�>�X�9�X �a�B�K�m�H���i�B�Q�M�b11�-13�-15�-16 ���M�/
17 ���`�2 �/�B�b�+�m�b�b�2�/ �B�M �i�?�2 �K���B�M �i�2�t�i�X �h�?�2 �Q�i�?�2�` �b�B�K�m�H���i�B�Q�M�b ���`�2 �/�B�b�+�m�b�b�2�/
�B�M �a�2�+�i�X �j�X�"�X

�b�B�K K t �b�B�K[�M�b] m� [�m �M�K�k] � � [�T�b] T� [�E] � _� [�T�b� �R] � _� [�T�b] D � [�M�b� �R] � G [�F�C �K�Q�H� �R] � G���H�i[�F�C �K�Q�H� �R] � G���T�T[�F�C �K�Q�H� �R]
�R �R�e �R�y �R�e 1 �j�y�3�X�y �y�X�9�y �y�X�y�k �R�e�X�d �k�R�X�R�9 �U�y�X�R�e�V �k�R�X�k�j �U�y�X�R�d�V �k�y�X�k�R �U�y�X�j�k�V
�k �R�e �R�y �R�e�y 1 �k�N�d�X�N �y�X�R�k �y�X�e�R �R�j�X�k �k�R�X�k�d �U�y�X�R�d�V �k�R�X�j�k �U�y�X�R�8�V �k�y�X�k�N �U�y�X�j�R�V
�j �R�e �R�y �3�y�y 1 �k�N�e�X�j �y�X�y�8 �R�X�N�y �R�y�X�k �k�R�X�k�8 �U�y�X�R�8�V �k�R�X�j�9 �U�y�X�R�e�V �k�y�X�k�d �U�y�X�j�k�V
�9 �R�e �R�y �R�e�y�y 1 �j�y�9�X�y �y�X�y�9 �j�X�9�d �R�y�X�j �k�R�X�k�3 �U�y�X�R�8�V �k�R�X�k�8 �U�y�X�R�d�V �k�y�X�j�k �U�y�X�j�k�V
�8 �R�e �R�y �j�k�y�y 1 �k�N�d�X�d �y�X�y�j �8�X�e�j �d�X�9 �k�R�X�k�j �U�y�X�R�e�V �k�R�X�k�9 �U�y�X�R�3�V �k�y�X�R�R �U�y�X�j�R�V
�e �R�e �R�y �R�e�y �y�X�y�8 �k�3�9�X�y �y�X�R�k �y�X�j�d �e�X�N �k�R�X�k�j �U�y�X�R�e�V �k�R�X�y�9 �U�y�X�R�8�V �k�y�X�k�k �U�y�X�j�R�V
�d �R�e �R�y �R�e�y �y�X�R�y �k�N�R�X�d �y�X�R�k �y�X�j�e �d�X�9 �k�R�X�9�3 �U�y�X�R�j�V �k�R�X�9�R �U�y�X�R�e�V �k�y�X�9�d �U�y�X�k�N�V
�3 �R�e �R�y �R�e�y �y�X�8�y �k�N�e�X�9 �y�X�R�k �y�X�9�R �N�X�R �k�R�X�9�k �U�y�X�R�9�V �k�R�X�9�3 �U�y�X�R�e�V �k�y�X�9�8 �U�y�X�j�y�V
�N �R�e �R�y �R�e�y �R�X�y�y �k�N�N�X�9 �y�X�R�k �y�X�9�N �R�k�X�N �k�R�X�8�d �U�y�X�R�e�V �k�R�X�9�3 �U�y�X�R�d�V �k�y�X�8�N �U�y�X�j�y�V
�R�y �R�e �R�y �R�e�y �k�X�y�y �k�N�e�X�3 �y�X�R�k �y�X�8�e �R�j�X�R �k�R�X�9�3 �U�y�X�R�j�V �k�R�X�d�j �U�y�X�R�8�V �k�y�X�9�8 �U�y�X�k�N�V
�R�R �3 �j�k �R�R�j �y�X�8�y �k�N�3�X�9 �y�X�R�8 �y�X�k�j �9�X�9 �k�R�X�e�N �U�y�X�9�y�V �k�R�X�e�N �U�y�X�9�9�V �R�8�X�e�8 �U�y�X�j�R�V
�R�k �R�e �R�e �R�e�y �y�X�8�y �k�N�3�X�j �y�X�R�k �y�X�9�R �R�y�X�k �k�R�X�9�k �U�y�X�R�e�V �k�R�X�9�3 �U�y�X�R�d�V �k�y�X�9�8 �U�y�X�j�j�V
�R�j �j�k �3 �k�k�e �y�X�8�y �j�y�y�X�e �y�X�R�y �y�X�j�3 �e�X�k �k�R�X�9�9 �U�y�X�R�9�V �k�R�X�j�j �U�y�X�R�8�V �k�R�X�j�9 �U�y�X�j�k�V
�R�9 �e�9 �j �j�k�y �y�X�8�y �k�N�d�X�k �y�X�y�N �y�X�j�R �k�X�8 �k�R�X�j�k �U�y�X�R�9�V �k�R�X�k�d �U�y�X�R�9�V �k�R�X�k�N �U�y�X�j�y�V
�R�8 �R�k�3 �k �9�8�k �y�X�8�y �j�y�9�X�R �y�X�y�3 �y�X�k�9 �k�X�j �k�R�X�9�j �U�y�X�R�k�V �k�R�X�e�R �U�y�X�R�9�V �k�R�X�9�R �U�y�X�j�k�V
�R�e �3 �k�k �R�R�j �y�X�8�y �k�N�e�X�9 �y�X�R�8 �y�X�9�j �R�8�X�j �k�R�X�9�3 �U�y�X�R�e�V �k�R�X�e�R �U�y�X�R�d�V �R�N�X�e�8 �U�y�X�j�9�V
�R�d �R�e �k�k �R�e�y �y�X�8�y �k�N�N�X�j �y�X�R�k �y�X�9�j �N�X�9 �k�R�X�j�y �U�y�X�R�j�V �k�R�X�9�j �U�y�X�R�e�V �k�y�X�e�R �U�y�X�j�9�V
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�+�Q�M�b�B�/�2�`�B�M�; ���H�H �i�?�2 �+�Q�M�}�;�m�`���i�B�Q�M�b �b���K�T�H�2�/ �B�M �i�?�2K �h�A�- ���M�/ �i�?�2

�/���i�� �+�Q�K�#�B�M�2�/ �m�b�B�M�; �i�?�2 �J�"���_ �2�[�m���i�B�Q�M�k�8�R���b �B�K�T�H�2�K�2�M�i�2�/ �B�M

�T�v�K�#���`�X�j�N�k���H�H �i�?�2 ���#�Q�p�2 �+�Q�K�T���`�B�b�Q�M�b �r�2�`�2 �T�2�`�7�Q�`�K�2�/ ���i �� �i�Q�i���H

�b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �Q�7100�M�b�/�B�b�i�`�B�#�m�i�2�/ �2�p�2�M�H�v �Q�p�2�` ���H�H

�`�2�T�H�B�+���b�X

�1�`�`�Q�` �#���`�b �Q�M �i�?�2 �+���H�+�m�H���i�2�/� G �p���H�m�2�b �r�2�`�2 �2�b�i�B�K���i�2�/ �B�M �i�r�Q

�/�B�z�2�`�2�M�i �r���v�b�X �6�Q�` �i�?�2 �+���H�+�m�H���i�B�Q�M�b �B�M�p�Q�H�p�B�M�; �i�2�M �`�2�T�2���i�b �U���H�H �h�A

�+���H�+�m�H���i�B�Q�M�b �T�H�m�b �Q�M�2 �*�"�h�A �b�B�K�m�H���i�B�Q�M�V�- �i�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�

�Q�7 �i�?�2 �K�2���M �r���b �+���H�+�m�H���i�2�/ �#�v �b�+���H�B�M�; �i�?���i �Q�7 �i�?�2 �i�2�M �2�b�i�B�K���i�2�b

�#�v �i�?�2 �b�[�m���`�2�@�`�Q�Q�i �Q�7 �M�B�M�2�- ���M�/ �i�?�2 �2�`�`�Q�`� �Q�M �i�?�2 �K�2���M �r���b

�+���H�+�m�H���i�2�/ ���b� = 2 :262� �- �r�?�2�`�22:262 �B�b �i�?�2 �a�i�m�/�2�M�it�@�7���+�i�Q�`�j�N�j

�7�Q�` �M�B�M�2 �/�2�;�`�2�2�b �Q�7 �7�`�2�2�/�Q�K ���M�/ �� �i�r�Q�@�b�B�;�K�� �+�Q�M�}�/�2�M�+�2 �B�M�i�2�`�p���H

�Q�795�W�X �6�Q�` �i�?�2 �B�M�/�B�p�B�/�m���H �+���H�+�m�H���i�B�Q�M�b �i�?���i �r�2�`�2 �M�Q�i �`�2�T�2���i�2�/�-

�i�?�2 �b�i���i�B�b�i�B�+���H �2�`�`�Q�` �r���b �2�b�i�B�K���i�2�/ �#�v �#�Q�Q�i�b�i�`���T�T�B�M�;�j�N�9�-�j�N�8�U�M�Q

�a�i�m�/�2�M�it�@�7���+�i�Q�` �B�M�+�H�m�/�2�/�V �m�b�B�M�; �R�y�y �#�Q�Q�i�b�i�`���T �b���K�T�H�2�b�X �A�7K

�`�2�T�H�B�+���b �U�*�"�h�A�V �Q�`� �@�T�Q�B�M�i�b �U���H�H �Q�i�?�2�` �K�2�i�?�Q�/�b�V �?���p�2 �;�2�M�2�`���i�2�/ ���b

�K���M�v �b�2�i�b �Q�7L �/���i�� �T�Q�B�M�i�b�- �� �b���K�T�H�2 �+�Q�M�b�B�b�i�b �?�2�`�2 �Q�7K �b�2�i�b �Q�7L

�/���i�� �T�Q�B�M�i�b �b�2�H�2�+�i�2�/ �`���M�/�Q�K�H�v �U�T�Q�b�b�B�#�H�v �K�m�H�i�B�T�H�2 �i�B�K�2�b�V �7�`�Q�K �i�?�2

K �Q�`�B�;�B�M���H �/���i�� �b�2�i�b�X �L�Q�i�2 �i�?���i �7�Q�` �h�A�f�1�s�h�A ���M�/ �h�A�f�J�"���_�-

�B�i �B�b �2�b�b�2�M�i�B���H �i�Q �T�2�`�7�Q�`�K �i�?�2 �#�Q�Q�i�b�i�`���T�T�B�M�; �#���b�2�/ �Q�M �i�?�2 �/���i��

�7�`�Q�K �i�?�2K �h�A�`�2���H� �@�T�Q�B�M�i�b�- ���M�/ �M�Q�i �7�`�Q�K �i�?�2129K �h�A�T�`�2�/�B�+�i�2�/

�p���H�m�2�b �U�i�?�2 �H���i�i�2�` �T�`�Q�+�2�/�m�`�2 �r�Q�m�H�/ �`�2�b�m�H�i �B�M �m�M�/�2�`�2�b�i�B�K���i�2�/ �2�`�`�Q�`�b

�/�m�2 �i�Q �+�Q�`�`�2�H���i�B�Q�M �B�M �i�?�2 �/�2�`�B�p�2�/ �/���i���V�X �h�?�2 �#�Q�Q�i�b�i�`���T�T�B�M�; �2�`�`�Q�`

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

�r�`�B�i�i�2�M �i�Q �}�H�2 �2�p�2�`�v2 �T�b�- �B�b �m�M�+�Q�`�`�2�H���i�2�/ �B�M �i�B�K�2�X �L�Q�`�K���H�B�x�2�/

���m�i�Q�+�Q�`�`�2�H���i�B�Q�M �7�m�M�+�i�B�Q�M�b ���M�/ �+�?���`���+�i�2�`�B�b�i�B�+ �i�B�K�2�b �7�Q�` �i�?�2 ���p�2�`���;�2

�>���K�B�H�i�Q�M�B���M �/�2�`�B�p���i�B�p�2 �B�M �i�?�2 �/�B�z�2�`�2�M�i �h�A�@�b�B�K�m�H���i�B�Q�M�b ���`�2 �T�`�Q�p�B�/�2�/

�B�M �6�B�;�X �j�X�.�X�R ���M�/ �h���#�X �j�X�.�X�R �i�Q �b�m�T�T�Q�`�i �i�?�B�b ���b�b�m�K�T�i�B�Q�M�X
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�a�B�K�m�H���i�B�Q�M �S���`���K�2�i�2�`�b

�h�?�2 �b�B�K�m�H���i�B�Q�M�b �B�M�p�Q�H�p�2�/ �� �+�m�#�B�+ �+�Q�K�T�m�i���i�B�Q�M���H �#�Q�t �+�Q�M�i���B�M�B�M�;

�Q�M�2 �K�2�i�?���M�Q�H ���M�/ �R�y�y�y �r���i�2�` �K�Q�H�2�+�m�H�2�b �m�M�/�2�` �T�2�`�B�Q�/�B�+ �#�Q�m�M�/���`�v

�+�Q�M�/�B�i�B�Q�M�b �B�M �i�?�2 �B�b�Q�i�?�2�`�K���H�@�B�b�Q�#���`�B�+ �2�M�b�2�K�#�H�2 ���iP = 1 �#��� �̀��M�/

T = 298:15�E�X �h�?�2�v �r�2�`�2 �T�2�`�7�Q�`�K�2�/ �m�b�B�M�; �a�. �#�v �B�M�i�2�;�`���i�B�M�; �i�?�2

�G���M�;�2�p�B�M �2�[�m���i�B�Q�M �Q�7 �K�Q�i�B�Q�M�R�d�y�m�b�B�M�; �i�?�2 �H�2���T�@�7�`�Q�; �b�+�?�2�K�2�j�N �U�a�.

�p���`�B���M�i�R�e�N�V �r�B�i�? �� �i�B�K�2�b�i�2�T� t = 2 �7�b���M�/ �� �7�`�B�+�i�B�Q�M �+�Q�2�{�+�B�2�M�i


 = 10 �T�b� �R�X �a�B�M�+�2 �i�?�2 �F�B�M�2�i�B�+�b �Q�7 �i�?�2 �b�v�b�i�2�K �B�b �B�`�`�2�H�2�p���M�i �B�M �i�?�B�b

�r�Q�`�F�- �a�. �B�M�b�i�2���/ �Q�7 �i�?�2�`�K�Q�b�i���i�2�/ �J�. �r���b �m�b�2�/ �i�Q ���p�Q�B�/ �T�`�Q�#�H�2�K�b

�`�2�H���i�2�/ �i�Q �B�M�b�m�{�+�B�2�M�i �b�Q�H�m�i�2�@�b�Q�H�p�2�M�i �F�B�M�2�i�B�+�@�2�M�2�`�;�v �2�t�+�?���M�;�2�j�3�d���j�N�y

�+�H�Q�b�2 �i�Q� = 1 �U�/�m�K�K�v�@�b�F�2�H�2�i�Q�M �b�i���i�2�V�X �h�?�2 �p���H�m�2 �Q�7
 �+�Q�`�`�2�b�T�Q�M�/�b

�i�Q �i�?�2 �+�Q�m�T�H�B�M�; �i�B�K�2 �Q�70:1 �T�b�+�Q�K�K�Q�M�H�v �2�K�T�H�Q�v�2�/ �B�M �:�_�P�J�P�a

�b�B�K�m�H���i�B�Q�M�b�R�e�9�-�j�N�e�`�2�H�v�B�M�; �Q�M �� �r�2���F�@�+�Q�m�T�H�B�M�;�9�y �i�?�2�`�K�Q�b�i���i�X �h�?�2

���p�2�`���;�2 �T�`�2�b�b�m�`�2 �r���b �K���B�M�i���B�M�2�/ �+�H�Q�b�2 �i�Q �B�i�b �`�2�7�2�`�2�M�+�2 �p���H�m�2 �#�v

�B�b�Q�i�`�Q�T�B�+ �r�2���F �+�Q�m�T�H�B�M�;�9�y�m�b�B�M�; �� �K�Q�H�2�+�m�H���` �p�B�`�B���H�- �� �+�Q�m�T�H�B�M�; �i�B�K�2

� P = 0 :5�T�b���M�/ �� �+�Q�K�T�`�2�b�b�B�#�B�H�B�i�v� = 4 :575� 104 �F�C �K�Q�H� 1 �M�K� 3

���b �+�Q�K�K�Q�M�H�v �m�b�2�/ �B�M �:�_�P�J�P�a �7�Q�` ���[�m�2�Q�m�b �#�B�Q�K�Q�H�2�+�m�H���` �b�v�b�@

�i�2�K�b�X�R�e�9�-�j�N�e�h�?�2 �#�Q�M�/ �`�B�;�B�/�B�i�v �Q�7 �K�2�i�?���M�Q�H ���M�/ �i�?�2 �7�m�H�H �`�B�;�B�/�B�i�v �Q�7

�r���i�2�` �r�2�`�2 �2�M�7�Q�`�+�2�/ �#�v ���T�T�H�B�+���i�B�Q�M �Q�7 �i�?�2 �a�>���E�1 ���H�;�Q�`�B�i�?�K�R�d�e

�r�B�i�? �� �`�2�H���i�B�p�2 �;�2�Q�K�2�i�`�B�+ �i�Q�H�2�`���M�+�2 �Q�710� 4�X �h�?�2 �2�M�2�`�;�B�2�b ���M�/

�>���K�B�H�i�Q�M�B���M �/�2�`�B�p���i�B�p�2�b �r�2�`�2 �r�`�B�i�i�2�M �i�Q �}�H�2 �2�p�2�`�v2 �T�b�7�Q�` ���M���H�v�b�B�b�X

�h�?�2 �M�Q�M�@�#�Q�M�/�2�/ �B�M�i�2�`���+�i�B�Q�M�b �r�2�`�2 �?���M�/�H�2�/ �#�v �K�2���M�b �Q�7 ��

�K�Q�H�2�+�m�H�2�@�#���b�2�/ �i�r�B�M�@�`���M�;�2 �+�m�i�Q�z �b�+�?�2�K�2�j�d �r�B�i�? �b�?�Q�`�i�@ ���M�/ �H�Q�M�;�@

�`���M�;�2 �+�m�i�Q�z �/�B�b�i���M�+�2�b �b�2�i �i�Q0:8 ���M�/1:4 �M�K�- �`�2�b�T�2�+�i�B�p�2�H�v�- ���M�/

���M �m�T�/���i�2 �7�`�2�[�m�2�M�+�v �Q�7 �8 �i�B�K�2�b�i�2�T�b �7�Q�` �i�?�2 �b�?�Q�`�i�@�`���M�;�2 �T���B�`�H�B�b�i

���M�/ �B�M�i�2�`�K�2�/�B���i�2�@�`���M�;�2 �B�M�i�2�`���+�i�B�Q�M�b�X �h�?�2 �K�Q�H�2�+�m�H�2 �+�2�M�i�2�` �r���b

�i�?�2 �+�2�M�i�2�` �Q�7 �;�2�Q�K�2�i�`�v �7�Q�` �K�2�i�?���M�Q�H ���M�/ �i�?�2 �Q�t�v�;�2�M ���i�Q�K �7�Q�`

�r���i�2�`�X �� �`�2���+�i�B�Q�M�@�}�2�H�/ �+�Q�`�`�2�+�i�B�Q�M�R�d�k�-�R�d�j�r���b ���T�T�H�B�2�/ �i�Q ���+�+�Q�m�M�i

�7�Q�` �i�?�2 �K�2���M �2�z�2�+�i �Q�7 �i�?�2 �2�H�2�+�i�`�Q�b�i���i�B�+ �B�M�i�2�`���+�i�B�Q�M�b �#�2�v�Q�M�/ �i�?�2

�H�Q�M�;�@�`���M�;�2 �+�m�i�Q�z �/�B�b�i���M�+�2�- �m�b�B�M�; �� �`�2�H���i�B�p�2 �/�B�2�H�2�+�i�`�B�+ �T�2�`�K�B�i�i�B�p�B�i�v
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�Q�761 ���b ���T�T�`�Q�T�`�B���i�2 �7�Q�` �i�?�2 �a�S�* �K�Q�/�2�H�X�R�k�N�h�Q ���H�H�2�p�B���i�2 �B�b�b�m�2�b

�`�2�H���i�2�/ �i�Q �i�?�2 �2�t�B�b�i�2�M�+�2 �Q�7 �� �b�B�M�;�m�H���`�B�i�v�k�9�R�-�j�3�8�-�j�3�e�+�H�Q�b�2 �i�Q� = 1

�U�/�m�K�K�v�@�b�F�2�H�2�i�Q�M �b�i���i�2�V�- �i�?�2 ���H�+�?�2�K�B�+���H �i�`���M�b�7�Q�`�K���i�B�Q�M �`�2�H�B�2�/ �Q�M ��

�b�Q�7�i�@�+�Q�`�2 �b�+�?�2�K�2�-�k�9�R���T�T�H�B�2�/ �r�B�i�? �i�?�2 �T���`���K�2�i�2�`�b� �G�C= 0 :5 ���M�/

� �*�_�6 = 0 :5�M�K2�X

�6�Q�` �i�?�2 �*�"�h�A �+���H�+�m�H���i�B�Q�M�b�- �i�?�2 �T�`�Q�T���;���i�B�Q�M �Q�7 �i�?�2� �p���`�B���#�H�2

�U�1�[�X �j�X�R�y�V �T�`�2�+�2�/�2�/ �i�?���i �Q�7 �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �/�2�;�`�2�2�b �Q�7 �7�`�2�2�/�Q�K�-

���M�/ �r���b �T�2�`�7�Q�`�K�2�/ �r�B�i�? �i�?�2 �b���K�2 �i�B�K�2�b�i�2�T� t�X �J�Q�`�2 �T�`�2�+�B�b�2�H�v�-

�i�?�2 �7�Q�H�H�Q�r�B�M�; �H�2���T�@�7�`�Q�; �b�i�2�T�b �r�2�`�2 �+���`�`�B�2�/ �Q�m�i �B�M �b�2�[�m�2�M�+�2�,_�( t �

� t /2) ! _�( t + � t/2) �- �( t) ! �( t + � t)�- �+���H�+�m�H���i�2� �7�`�Q�K�

�m�b�B�M�; �1�[�X �j�X�e�-_� (̀t � � t /2) ! _� (̀t + � t/2) ���M�/� (̀t) ! � (̀t +

� t)�X �l�M�H�2�b�b �Q�i�?�2�`�r�B�b�2 �b�T�2�+�B�}�2�/ �U�2�t�T�H�Q�`���i�B�p�2 �b�B�K�m�H���i�B�Q�M�b�V�- �i�?�2

�*�"�h�A �b�B�K�m�H���i�B�Q�M�b �`�2�H�B�2�/ �Q�M �� �K���b�b�@�T���`���K�2�i�2�`m� �b�2�i �i�Qm� =

40K 1/2 �m�M�K2�- �Q�M �� �+�Q�m�T�H�B�M�; �i�B�K�2� � �b�2�i �i�Q0:5 �T�b�- ���M�/ �Q�M �i�?�2 �m�b�2

�Q�7J = 500 �#�B�M�b �7�Q�` �2�p���H�m���i�B�M�;� G �#���b�2�/ �Q�M �1�[�X �j�X�k�k �UJ = 200 �7�Q�`

�i�?�2 �m�M�#�B���b�2�/ �b�B�K�m�H���i�B�Q�M �r�B�i�?K = 8 �V�X

�h�`���D�2�+�i�Q� �̀v ���M���H�v�b�B�b

�h�?�2 �/�v�M���K�B�+�b �Q�7 �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K �B�M �i�?�2 �*�"�h�A �b�B�K�m�H���i�B�Q�M�b

�r���b �+�?���`���+�i�2�`�B�x�2�/ �#�v �K�Q�M�B�i�Q�`�B�M�; �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�MP �Q�7 �i�?�2�

�p���`�B���#�H�2�- �i�?�2 ���p�2�`���;�2 �i�2�K�T�2�`���i�m�`�2T� �- �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�MP _� �Q�7_� �-

�i�?�2 ���b�b�Q�+�B���i�2�/ �`�Q�Q�i�@�K�2���M�@�b�[�m���`�2 �~�m�+�i�m���i�B�Q�M� _� �- �i�?�2 �M�Q�`�K���H�B�x�2�/

���m�i�Q�+�Q�`�`�2�H���i�B�Q�M �7�m�M�+�i�B�Q�Mc_� �Q�7_� �- �i�?�2 ���b�b�Q�+�B���i�2�/ ���m�i�Q�+�Q�`�`�2�H���i�B�Q�M

�i�B�K�2� _� �- �i�?�2 �K�2���M�@�b�[�m���`�2 �/�B�b�T�H���+�2�K�2�M�id� �Q�7� ���b �� �7�m�M�+�i�B�Q�M �Q�7

�i�B�K�2�- �i�?�2 ���b�b�Q�+�B���i�2�/ �/�B�z�m�b�B�Q�M �+�Q�2�{�+�B�2�M�iD � �- ���M�/ �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M

P•� �Q�7•� �X

�h�?�2 �/�B�b�i�`�B�#�m�i�B�Q�MP _� �Q�7_� �+���M �#�2 �+�Q�K�T���`�2�/ �i�Q �i�?�2 ���M���H�v�i�B�+���H

�Q�M�2�@�/�B�K�2�M�b�B�Q�M���H �J���t�r�2�H�H�@�"�Q�H�i�x�K���M�M �p�2�H�Q�+�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�j�N�d

P �J�"
_� ( _�) =

�
�m �

2�

� 1
2

�2�
�m �

2
_� 2

: �U�j�X�k�8�V
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�h�?�2 �/�B�z�m�b�B�Q�M �+�Q�2�{�+�B�2�M�iD � �r���b �+���H�+�m�H���i�2�/ �7�`�Q�K �i�?�2 �K�2���M�@

�b�[�m���`�2 �/�B�b�T�H���+�2�K�2�M�id� �Q�7� ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�B�K�2t ���+�+�Q�`�/�B�M�; �i�Q

�i�?�2 �Q�M�2�@�/�B�K�2�M�b�B�Q�M���H �1�B�M�b�i�2�B�M �2�[�m���i�B�Q�M�j�N�3

D � = �H�B�K
t !1

d� (t)
2t

�r�B�i�? d� (t) =
D

[�( � + t) � �( � )]2
E

t
; �U�j�X�k�e�V

�r�?�2�`�2h� � �i t �/�2�M�Q�i�2�b ���p�2�`���;�B�M�; �Q�p�2�`� �U���H�H �T�Q�b�b�B�#�H�2 �i�B�K�2 �Q�`�B�;�B�M�b�V

���i �+�Q�M�b�i���M�it �X �L�Q�i�2 �i�?���i �i�?�B�b �2�[�m���i�B�Q�M �K�m�b�i �#�2 ���T�T�H�B�2�/ �i�Q �i�?�2

�m�M�#�Q�m�M�/�2�/ �p���`�B���#�H�2� �- �B�X�2�X�r�B�i�?�Q�m�i �`�2�7�Q�H�/�B�M�; �i�Q �i�?�2 �`�2�7�2�`�2�M�+�2

�B�M�i�2�`�p���H[0; 2� )�X �h�?�2 �B�M�}�M�B�i�2�@�i�B�K�2 �H�B�K�B�i �r���b �`�2�T�H���+�2�/ �B�M �T�`���+�i�B�+�2

�#�v �� �H�B�M�2���` �H�2���b�i�@�b�[�m���`�2�b �}�i �Q�p�2�` �i�?�2 �i�B�K�2 �`���M�;�2 �y �i�Q0:15�M�b�X

���H�H �i�?�2 �;�`���T�?�b �T�`�2�b�2�M�i�2�/ �B�M �i�?�B�b �+�?���T�i�2�` �r�2�`�2 �;�2�M�2�`���i�2�/ �r�B�i�?

�S�v�i�?�Q�M �U�r�r�r�X�T�v�i�?�Q�M�X�Q�`�;�V ���M�/ �i�?�2 �J���i�T�H�Q�i�H�B�# �H�B�#�`���`�v�X�j�N�N
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D � �- ���M�/ �Q�M �i�?�2 �+���H�+�m�H���i�2�/ �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2� G�X �"���b�2�/ �Q�M �i�?�B�b

�2�t�T�H�Q�`���i�B�Q�M�- �� �r�Q�`�F�B�M�; �+�?�Q�B�+�2m� = 40K 1/2 �m�M�K2 ���M�/� � = 0 :5�T�b

�r���b �b�2�H�2�+�i�2�/ �7�Q�` �i�?�2 �7�Q�H�H�Q�r�B�M�; �*�"�h�A �+���H�+�m�H���i�B�Q�M�b�X

�l�b�B�M�; �i�?�B�b �T���`���K�2�i�2�` �b�2�i�i�B�M�;�- �*�"�h�A �+���H�+�m�H���i�B�Q�M�b �r�2�`�2 �T�2�`�@

�7�Q�`�K�2�/ �m�b�B�M�;K = 8 ; 16; 32; 64�Q�` �R�k�3 �`�2�T�H�B�+���b ���H�Q�M�; �r�B�i�?256K � 1 �M�b

�b�B�K�m�H���i�B�Q�M �i�B�K�2 �7�Q�` �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�-�B�X�2�X256�M�b�i�Q�i���H �b�B�M�;�H�2�@

�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �B�M ���H�H �+���b�2�b�X �h�?�2 �/�2�i���B�H�2�/ �`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M

�;�`���T�?�B�+���H�H�v �B�M �6�B�;�X �j�X�6�X�R�R �@ �6�B�;�X �j�X�6�X�R�8 ���M�/ �b�m�K�K���`�B�x�2�/ �M�m�K�2�`�B�@

�+���H�H�v �B�M �h���#�X �j�X�R �U�2�M�i�`�B�2�b �R�R�@�R�8�V�X �A�H�H�m�b�i�`���i�B�p�2 �`�2�b�m�H�i�b �7�Q�`K = 8 ; 32

�Q�` �R�k�3 �U�2�M�i�`�B�2�b �R�R�- �R�j ���M�/ �R�8�V ���`�2 ���H�b�Q �b�?�Q�r�M �B�M �6�B�;�b�X �j�X�j ���M�/ �j�X�8�-

���M�/ �/�B�b�+�m�b�b�2�/ �B�M �/�2�i���B�H�b �#�2�H�Q�r�X

�h�?�2 �i�B�K�2 �b�2�`�B�2�b ���M�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7� �7�Q�` �i�?�2�b�2

�i�?�`�2�2 �b�B�K�m�H���i�B�Q�M�b ���`�2 �/�B�b�T�H���v�2�/ �B�M �6�B�;�X �j�X�j���X �6�Q�`K = 8 �`�2�T�H�B�+���b

�U�H�2�7�i �T���M�2�H�V�-� �+�Q�p�2�`�b �i�?�2 �2�M�i�B�`�2 �`���M�;�2[0; 2� )�- �#�m�i �T�`�2�b�2�M�i�b �3

�`�2�;�m�H���`�H�v �b�T���+�2�/ �T�`�Q�#���#�B�H�B�i�v �T�2���F�b ���i �B�M�i�2�;�2�` �K�m�H�i�B�T�H�2�b �Q�72� /8 �X

�h�?�B�b �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �*�" �+�Q�M�}�;�m�`���i�B�Q�M�b �r�?�2�`�2 �i�r�Q �Q�7 �i�?�2 �`�2�T�H�B�+���b

���`�2 ���i �i�?�2 �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b� = 0 ���M�/� = 1 �- �i�?�2 �b�B�t �Q�i�?�2�`�b
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�#�2�B�M�; �#�v �T���B�`�b ���i� = 0 :25�- 0:5 ���M�/0:75�X �h�?�2 �Q�+�+�m�`�`�2�M�+�2 �Q�7

�b�m�+�? �T�`�Q�#���#�B�H�B�i�v �T�2���F�b �B�b �M�Q�i �b�m�`�T�`�B�b�B�M�; �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �b�?���T�2 �Q�7

�i�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2 �U�6�B�;�X �j�X�k���V�X �h�?�B�b �T�`�Q�}�H�2 �T�`�2�b�2�M�i�b �K�B�M�B�K��

���i � = 0 ���M�/� = 1 �- �i�?�2 �7�Q�`�K�2�` �Q�M�2 �#�2�B�M�; �i�?�2 �7�m�H�H�v �B�M�i�2�`���+�i�B�M�;

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

�B�M�?�Q�K�Q�;�2�M�2�B�i�v �B�M �i�?�2 �b���K�T�H�B�M�; �Q�7� �+�Q�`�`�2�H���i�2�b �r�B�i�? �� �b�i�2�T�r�B�b�2

�U�?�Q�T�T�B�M�;�V �/�v�M���K�B�+�b �B�M �i�?�2� �i�B�K�2 �b�2�`�B�2�b�X

�A�M �+�Q�M�i�`���b�i�- �7�Q�`K = 128 �`�2�T�H�B�+���b �U�`�B�;�?�i �T���M�2�H�V�-� �Q�M�H�v �b�T���M�b

�� �H�B�K�B�i�2�/ �b�m�#�`���M�;�2 �Q�7 �i�?�2 �B�M�i�2�`�p���H[0; 2� ) ���M�/ �M�Q �H�Q�M�;�2�` �T�`�2�b�2�M�i�b

�`�2�;�m�H���`�H�v �b�T���+�2�/ �T�`�Q�#���#�B�H�B�i�v �T�2���F�b�X �6�Q�` �H�Q�M�;�2�` �b�B�K�m�H���i�B�Q�M�b�- �Q�M�2

�r�Q�m�H�/ �2�t�T�2�+�i �i�?�2 �T�`�Q�#���#�B�H�B�i�v �+�m�`�p�2 �i�Q ���H�b�Q �+�Q�p�2�` �i�?�2 �2�M�i�B�`�2[0; 2� )

�`���M�;�2 ���M�/ �T�`�2�b�2�M�i �`�2�;�m�H���`�H�v �b�T���+�2�/ �T�2���F�b ���i �B�M�i�2�;�2�` �K�m�H�i�B�T�H�2�b �Q�7

2� /128�- �#�m�i �i�?�2�b�2 �r�Q�m�H�/ �#�2 �Q�7 �K�m�+�? �b�K���H�H�2�` �K���;�M�B�i�m�/�2�b �+�Q�K�T���`�2�/

�i�Q �i�?�2K = 8 �+���b�2�X �6�Q�`K = 128�- �i�?�2 �2�z�2�+�i �Q�7 �i�?�2�b�2 �`�2�b�B�/�m���H

�p���`�B���i�B�Q�M�b �#�2�+�Q�K�2�b ���H�K�Q�b�i �M�2�;�H�B�;�B�#�H�2�-�B�X�2�X�i�?�2�`�2 �B�b �2�b�b�2�M�i�B���H�H�v �M�Q

�/�`�B�p�B�M�; �7�Q�`�+�2 �Q�M �i�?�2� �p���`�B���#�H�2�X ���b �� �`�2�b�m�H�i�- �B�M�b�i�2���/ �Q�7 �� �?�Q�T�T�B�M�;

�/�v�M���K�B�+�b�- �i�?�2� �p���`�B���#�H�2 �M�Q�r �7�Q�H�H�Q�r�b �� �T�m�`�2�H�v �/�B�z�m�b�B�p�2 �U�`���M�/�Q�K�@

�r���H�F�V �i�`���D�2�+�i�Q�`�v�X

�h�?�2 �b�B�i�m���i�B�Q�M �7�Q�`K = 32 �`�2�T�H�B�+���b �U�K�B�/�/�H�2 �T���M�2�H�V �B�b �B�M�i�2�`�K�2�@

�/�B���i�2�X �h�?�2[0; 2� ) �`���M�;�2 �B�b �7�m�H�H�v �+�Q�p�2�`�2�/�- �#�m�i �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �B�b

�B�`�`�2�;�m�H���`�- �T�`�2�b�2�M�i�B�M�; �b�Q�K�2 �b�K���H�H �B�M�/�2�M�i���i�B�Q�M�b ���i2� /32 �b�T���+�B�M�;�X

�h�?�2 �`�2�/�m�+�i�B�Q�M �Q�7 �i�?�2 �+�Q�p�2�`���;�2 ���M�/ �?�Q�K�Q�;�2�M�2�B�i�v �B�M �i�2�`�K�b �Q�7

� �Q�p�2�` �i�?�2 �B�M�i�2�`�p���H[0; 2� ) �r�?�2�M �;�Q�B�M�; �7�`�Q�KK = 8 �i�Q �j�k�- ���M�/

�i�?�2�M �i�Q �R�k�3�- �B�b �M�Q�i �/�m�2 �i�Q �� �T�`�Q�;�`�2�b�b�B�p�2�H�v �b�H�Q�r�2�` �U�?�Q�T�T�B�M�;�p�b�X

�/�B�z�m�b�B�p�2�V �/�v�M���K�B�+�b�- �#�m�i �b�B�K�T�H�v �i�Q �i�?�2 �/�B�z�2�`�2�M�i �i�B�K�2 �b�T���M�b �Q�7

�i�?�2 �b�B�K�m�H���i�B�Q�M�b �U�j�k�- �3 ���M�/ �k �M�b�- �`�2�b�T�2�+�i�B�p�2�H�v�V�- �B�K�T�Q�b�2�/ �#�v �i�?�2

�+�Q�M�b�i���M�i �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �Q�7256�M�b�B�M �i�?�2 �T�`�2�b�2�M�i

�b�B�K�m�H���i�B�Q�M�b�X �h�?�B�b �+���M �#�2 �b�2�2�M �B�M �6�B�;�X �j�X�8�X

�6�B�;�X �j�X�8�� �b�?�Q�r�b �i�?�2 �i�B�K�2 �b�2�`�B�2�b ���M�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M

�Q�7_� �- �i�?�2 �p�2�H�Q�+�B�i�v ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2� �@�p���`�B���#�H�2�X �h�?�2 �J���t�r�2�H�H�@

�"�Q�H�i�x�K���M�M �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �1�[�X �j�X�k�8 �B�b ���H�b�Q �/�B�b�T�H���v�2�/ �7�Q�` �+�Q�K�T���`�B�b�Q�M�X
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�6�B�;�m�`�2 �j�X�j�,�h�B�K�2 �b�2�`�B�2�b ���M�/ �T� �̀Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7 �i�?�2 � �̀2�H�2�p���M�i
�p���`�B���#�H�2�b �B�M �m�M�#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2 ���[�m�2�Q�m�b �K�2�i�?���M�Q�H�@�i�Q�@�/�m�K�K�v
�K�m�i���i�B�Q�M ���i �k�N�3�X�R�8 �E ���M�/ �R �#���` �r�B�i�? �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/�X�h�?�B�b �}�;�m�`�2
�+�Q�K�T���`�2�b �i�?�2 �/�v�M���K�B�+�b ���M�/ �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7 �i�?�2 �*�" �p���`�B���#�H�2�b� �U���V�-~� �U�#�V
���M�/� �U�+�V �B�M �*�"�h�A �b�B�K�m�H���i�B�Q�M�b �r�B�i�?K = 8 �U�H�2�7�i�V�-32 �U�K�B�/�/�H�2�V �Q�`128 �U�`�B�;�?�i�V
�`�2�T�H�B�+���b �U�#���b�2�/ �Q�M �b�B�K�m�H���i�B�Q�M�b �r�B�i�? �� �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �Q�7
�k�8�e �M�b�V�X �S���M�2�H �U���V �b�?�Q�r�b �i�?�2 �i�B�K�2 �b�2�`�B�2�b�( t ) ���M�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M
P (�) �Q�7 �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2� �X �S���M�2�H �U�#�V �b�?�Q�r�b �i�?�2 �i�B�K�2 �b�2�`�B�2�b~�( t )
���M�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M~P ( ~�) �Q�7 �i�?�2 �*�" �7�`���+�i�B�Q�M���H ���/�p���M�+�2 �p���`�B���#�H�2~�
�U�1�[�X �j�X�R�d�V�X �S���M�2�H �U�+�V �b�?�Q�r�b �i�?�2 �i�B�K�2 �b�2�`�B�2�b� (t ) ���M�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M
p(� ) �Q�7 �i�?�2 �+�Q�m�T�H�B�M�; �p���`�B���#�H�2� �7�Q�` ���H�H �`�2�T�H�B�+���b �U�1�[�X �j�X�R�N�V�X �A�M �S���M�2�H �U�+�V�- �i�?�2
�i�B�K�2 �b�2�`�B�2�b �B�b �b�?�Q�r�M ���b �� �#�H�m�2 �+�m�`�p�2 �7�Q�` �Q�M�2 �`�2�7�2�`�2�M�+�2 �`�2�T�H�B�+��k = 0 �- ���M�/
���b �B�M�/�B�p�B�/�m���H �+�Q�H�Q�`�2�/ �T�Q�B�M�i�b ���i0:5 �M�b�B�M�i�2�`�p���H �7�Q�` �i�?�2K � 1 �Q�i�?�2�` �`�2�T�H�B�+���b�-
���M�/ �i�?�2 �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �B�b �+���H�+�m�H���i�2�/ �+�Q�M�b�B�/�2�`�B�M�; ���H�H �`�2�T�H�B�+���b
���+�+�Q�`�/�B�M�; �i�Q �1�[�X �j�X�R�N�X ���H�H �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �M�Q�`�K���H�B�x�2�/ �i�Q �Q�M�2�X �h�?�2
�*�"�h�A �b�B�K�m�H���i�B�Q�M�b �`�2�H�B�2�/ �Q�Mm � = 40 K 1/2 �m�M�K2 ���M�/� � = 0 :5 �T�b�U�M�Q �#�B���b�B�M�;
�T�Q�i�2�M�i�B���H�V�X �a�2�2 ���H�b�Q �h���#�X �j�X�R �2�M�i�`�B�2�b �R�R�- �R�j ���M�/ �R�8 �7�Q�` �`�2�H�2�p���M�i �M�m�K�2�`�B�+���H
�`�2�b�m�H�i�b�X �*�Q�`�`�2�b�T�Q�M�/�B�M�; �;�`���T�?�b ���H�b�Q �B�M�+�H�m�/�B�M�;K = 16 ���M�/ �e�9 �+���M �#�2 �7�Q�m�M�/ �B�M
�6�B�;�b�X �j�X�6�X�R�R �@ �j�X�6�X�R�8�X
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�7�`�Q�K �i�?�2 �i�r�Q �Q�T�T�Q�b�B�i�2 �2�z�2�+�i�b �K�2�M�i�B�Q�M�2�/ ���#�Q�p�2 �+�Q�M�+�2�`�M�B�M�; �i�?�2

�2�z�2�+�i �Q�7m� �Q�M� _� ���M�/� _� �X �P�M �i�?�2 �Q�M�2 �?���M�/�-� _� �U�B�X�2�X�i�?�2 ���p�2�`���;�2

�K���;�M�B�i�m�/�2 �Q�7 �i�?�2 �*�" �p�2�H�Q�+�B�i�v�V �/�2�+�`�2���b�2�b �m�T�Q�M �B�M�+�`�2���b�B�M�;m� �- ���M�/

�i�?�2 �/�v�M���K�B�+�b ���H�Q�M�; �i�?�2� �@�p���`�B���#�H�2 �#�2�+�Q�K�2�b �B�M�i�`�B�M�b�B�+���H�H�v �b�H�Q�r�2�`�X �P�M

�i�?�2 �Q�i�?�2�` �?���M�/�-� _� �U�B�X�2�X�i�?�2 �/�v�M���K�B�+���H �B�M�2�`�i�B�� �Q�7 �i�?�2 �*�"�V �B�M�+�`�2���b�2�b

�m�T�Q�M �B�M�+�`�2���b�B�M�;m� �- ���M�/ �i�?�2 ���#�B�H�B�i�v �i�Q �+�`�Q�b�b �`�2�b�B�/�m���H �#���`�`�B�2�`�b �B�M

�i�?�2G� (�) �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2 �B�b �2�M�?���M�+�2�/�X �h�?�2 �K���;�M�B�i�m�/�2 �Q�7

�i�?�2�b�2 �#���`�`�B�2�`�b �B�i�b�2�H�7 �/�2�+�`�2���b�2�b �m�T�Q�M �B�M�+�`�2���b�B�M�;K �X �A�M ���/�/�B�i�B�Q�M�-

�B�M�2�`�i�B�� ���H�Q�M�;� �B�b ���H�b�Q ���z�2�+�i�2�/ �#�v �i�?�2 �i�?�2�`�K�Q�b�i���i �+�Q�m�T�H�B�M�;�X �h�?�2

�+�Q�K�#�B�M���i�B�Q�M �Q�7 �i�?�2�b�2 �2�z�2�+�i�b �B�b �+�Q�K�T�H�2�t ���M�/ �i�?�2 �`�2�b�m�H�i�B�M�; �i�`�2�M�/�b

�B�MD � �m�T�Q�M �p���`�v�B�M�;K �r�Q�m�H�/ �#�2 �/�B�{�+�m�H�i �i�Q �`���i�B�Q�M���H�B�x�2 �B�M �/�2�i���B�H�b�X

�J�Q�b�i �B�K�T�Q�`�i���M�i�H�v�- �?�Q�r�2�p�2�`�- �i�?�2�v ���T�T�2���` �M�Q�i �i�Q �#�2 �2�t�i�`�2�K�2�H�v

�T�`�Q�M�Q�m�M�+�2�/�X

�h�?�2 �i�B�K�2 �b�2�`�B�2�b ���M�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7 �i�?�2 �*�" �7�`���+�@

�i�B�Q�M���H ���/�p���M�+�2 �p���`�B���#�H�2~� ���`�2 �b�?�Q�r�M �B�M �6�B�;�X �j�X�j�#�X �A�M �+�Q�M�i�`���b�i

�i�Q �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7� �Q�p�2�` �i�?�2 �`���M�;�2[0; 2� ) �U�6�B�;�X �j�X�j���V�- �i�?�2

�/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7~� �Q�p�2�` �i�?�2 �`���M�;�2[0; ��) ���`�2 �+�Q�M�p�2�`�;�2�/ ���M�/ �+�Q�p�2�`

�i�?�2 �2�M�i�B�`�2 �`���M�;�2�- ���H�b�Q �7�Q�`K = 128�X �6�Q�`K = 8 �- �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M

�Q�7~� �B�b �b�B�;�M�B�}�+���M�i�H�v �#�B���b�2�/ �i�Q�r���`�/�b �y ���M�/2� /8 �- �B�X�2�X�*�" �+�Q�M�@

�}�;�m�`���i�B�Q�M�b �r�B�i�? �i�r�Q �Q�7 �i�?�2 �`�2�T�H�B�+���b ���i �i�?�2 �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b�X

�6�Q�K̀ = 32�- �B�i �B�b �b�i�B�H�H �b�Q�K�2�r�?���i �#�B���b�2�/ �i�Q�r���`�/�b �y ���M�/2� /32�-

�r�?�B�+�? �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 �b���K�2 �b�B�i�m���i�B�Q�M�X ���M�/ �7�Q�`K = 128�- �i�?�2

�T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M �#�2�+�Q�K�2�b �p�2�`�v �+�H�Q�b�2 �i�Q �?�Q�K�Q�;�2�M�2�Q�m�b�X

�6�B�M���H�H�v�- �i�?�2 �i�B�K�2 �b�2�`�B�2�b ���M�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7 �i�?�2

�+�Q�m�T�H�B�M�; �p���`�B���#�H�2� ���`�2 �b�?�Q�r�M �B�M �6�B�;�X �j�X�j�+ �7�Q�` ���H�H �`�2�T�H�B�+���b�X �h�?�2

�i�B�K�2 �b�2�`�B�2�b �B�b �b�?�Q�r�M �7�Q�` �Q�M�2 �`�2�7�2�`�2�M�+�2 �`�2�T�H�B�+��k = 0 �U�#�H�m�2 �+�m�`�p�2�V

���b �r�2�H�H ���b �i�?�2 �Q�i�?�2�` �`�2�T�H�B�+���bk = 1 ::: K � 1 �U�B�M�/�B�p�B�/�m���H �+�Q�H�Q�`�2�/

�T�Q�B�M�i�b ���i �y�X�8�M�b�B�M�i�2�`�p���H�V�X �*�Q�K�T���`�2�/ �i�Q �i�?�2 �`�2�7�2�`�2�M�+�2 �`�2�T�H�B�+���- �i�?�2�b�2

�`�2�T�`�2�b�2�M�i���i�B�p�2 �T�Q�B�M�i�b ���`�2 �K�2�`�2�H�v �b�?�B�7�i�2�/ �#�v2K � 1k�- �`�2�7�Q�H�/�2�/ �#�v
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�T�2�`�B�Q�/�B�+�B�i�v �B�M�i�Q �i�?�2 �`���M�;�2[0; 2)�- ���M�/ �i�?�2 �T�Q�B�M�i�b �B�M �i�?�2 �`���M�;�2[1; 2)

�K�B�`�`�Q�`�2�/ �B�M�i�Q �i�?�2 �`���M�;�2[0; 1] ���+�+�Q�`�/�B�M�; �i�Q �1�[�b�X �j�X�e�@ �j�X�3�X �h�?�2

�T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �B�b �+���H�+�m�H���i�2�/ ���+�+�Q�`�/�B�M�; �i�Q �1�[�X �j�X�R�N�-

�B�X�2�X�+�Q�M�b�B�/�2�`�B�M�; ���H�H �`�2�T�H�B�+���b�X ���H�i�?�Q�m�;�? �i�?�2� �@�b�T���+�2 �B�M �i�?�2 �`���M�;�2

[0; 2� ) �B�b �b���K�T�H�2�/ �Q�M�H�v �T���`�i�B���H�H�v �;�B�p�2�M �i�?�2 �b�B�K�m�H���i�B�Q�M �H�2�M�;�i�?�b

�U�6�B�;�X �j�X�j���V�- �i�?�2� �@�b�T���+�2 �B�M �i�?�2 �`���M�;�2[0; 1] �U�6�B�;�X �j�X�j�+�V�- �D�m�b�i �H�B�F�2 �i�?�2
~� �@�b�T���+�2 �B�M �i�?�2 �`���M�;�2[0; ��) �U�6�B�;�X �j�X�j�#�V�- �B�b �+�Q�K�T�H�2�i�2�H�v �b���K�T�H�2�/

�B�M ���H�H �+���b�2�b�X �>�Q�r�2�p�2�`�- �7�Q�`K = 8 �- �i�?�2 �#���`�`�B�2�`�b ���`�2 �b�i�B�H�H �i�Q�Q �?�B�;�?

���M�/ �i�?�2 �b���K�T�H�B�M�; �B�b �+�Q�M�b�B�/�2�`���#�H�v �#�B���b�2�/ �i�Q�r���`�/�b� �@�p���H�m�2�b �i�?���i ���`�2

�B�M�i�2�;�2�` �K�m�H�i�B�T�H�2�b �Q�71/4 �X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �#�B���b �i�Q�r���`�/�b �B�M�i�2�;�2�`

�K�m�H�i�B�T�H�2�b �Q�71/16 �B�b �7���` �H�2�b�b �T�`�Q�M�Q�m�M�+�2�/ �7�Q�`K = 32�- ���M�/ �i�?�2

�b�B�K�m�H���i�B�Q�M �r�B�i�?K = 128 �B�b �p�2�`�v �+�H�Q�b�2 �i�Q �� �?�Q�K�Q�;�2�M�2�Q�m�b �b���K�T�H�B�M�;

�Q�7� �X

�A�M �b�m�K�K���`�v�- �i�?�2 �b���K�T�H�B�M�; �Q�7� �Q�M�H�v �M�2�2�/�b �i�Q �+�Q�p�2�` ���� �`���M�;�2

�i�Q �2�M�b�m�`�2 �i�?�2 �b���K�T�H�B�M�; �Q�7 ���H�H �T�Q�b�b�B�#�H�2~� �@�p���H�m�2�b �#�v �i�?�2 �*�" ���M�/

�i�?�m�b�- �Q�7 ���H�H �T�Q�b�b�B�#�H�2� �@�p���H�m�2�b �#�v ���i �H�2���b�i �Q�M�2 �`�2�T�H�B�+���X �>�Q�r�2�p�2�`�-

�i�?�2 �?�Q�K�Q�;�2�M�2�B�i�v �Q�7 �i�?�2 �b���K�T�H�B�M�; �B�M� �/�2�T�2�M�/�b �+�`�m�+�B���H�H�v �Q�MK �-

�[�m���b�B�@�?�Q�K�Q�;�2�M�2�Q�m�b �b���K�T�H�B�M�; �`�2�[�m�B�`�B�M�; �� �H���`�;�2 �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���b�X

�h�?�B�b �+���M �#�2 �b�2�2�M �B�M �6�B�;�X �j�X�e�- �r�?�B�+�? �b�?�Q�r�b �B�M �� �H�Q�;���`�B�i�?�K�B�+

�7�Q�`�K �i�?�2 �?�2�B�;�?�iG?
� �Q�7 �i�?�2 �T�2���F�b �B�MG� (�) ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2

�M�m�K�#�2�`K �Q�7 �`�2�T�H�B�+���b �U�b�2�2 ���H�b�Q �6�B�;�X �j�X�A�X�R �7�Q�` �i�?�2 �B�M�/�B�p�B�/�m���H �+�m�`�p�2�b�V�X

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

�Q�M�2�- �b�m�;�;�2�b�i�B�M�; �i�?���iG?
� �b�+���H�2�b ���bK � 1�X �a�m�+�? �� �b�+���H�B�M�; �B�b �2�t�T�2�+�i�2�/

�#���b�2�/ �Q�M �i�?�2 �+�Q�M�b�B�/�2�`���i�B�Q�M�b �K���/�2 �B�M �a�2�+�i�X �j�X���X �L�Q�i�2 �i�?���i �i�?�2

�T�`�Q�T�Q�`�i�B�Q�M���H�B�i�v �+�Q�M�b�i���M�i �/�2�T�2�M�/�b �Q�M �i�?�2 �/�2�`�B�p���i�B�p�2�b �Q�7G(� ) ���i

�i�?�2 �i�r�Q �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b�X �A�M �� �b�B�i�m���i�B�Q�M �r�?�2�`�2 �i�?�2�b�2 �/�2�`�B�p���i�B�p�2�b

�p���M�B�b�?�2�/�- �� �b�+���H�B�M�; ���bK � 2 �r�Q�m�H�/ �#�2 �2�t�T�2�+�i�2�/ �B�M�b�i�2���/�X
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�6�B�;�m�`�2 �j�X�e�,�>�2�B�;�?�iG?
� �Q�7 �i�?�2 � �̀2�b�B�/�m���H �#���`�`�B�2�`�b �B�M �i�?�2 �7� �̀2�2�@�2�M�2� �̀;�v �T� �̀Q�}�H�2

G� (�) �7�Q�` �m�M�#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2 ���[�m�2�Q�m�b �K�2�i�?���M�Q�H�@�i�Q�@�/�m�K�K�v
�K�m�i���i�B�Q�M ���i298:15 �E ���M�/1 �#���` �r�B�i�? �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/�X�h�?�B�b �}�;�m�`�2
�b�?�Q�r�b �i�?�2 �T�`�Q�;�`�2�b�b�B�p�2 �/�2�+�`�2���b�2 �B�M �i�?�2 �?�2�B�;�?�i �Q�7 �i�?�2 �#���`�`�B�2�`�b ���H�Q�M�;� �m�T�Q�M
�B�M�+�`�2���b�B�M�; �i�?�2 �M�m�K�#�2�`K �Q�7 �`�2�T�H�B�+���b �B�M �� �*�"�h�A �b�B�K�m�H���i�B�Q�M�X �h�?�2 �/���i�� �B�b
�`�2�T�`�2�b�2�M�i�2�/ �B�M �H�Q�;���`�B�i�?�K�B�+ �7�Q�`�K ���M�/ �� �H�B�M�2���` �H�B�M�2 �Q�7 �b�H�Q�T�2� 1 �B�b �}�i�i�2�/ �i�Q �i�?�2
�}�H�H�2�/ �+�B�`�+�H�2�b �U�B�M�i�2�`�+�2�T�i1:75 ���i �H�Q�;10 (K ) = 0 �V�X �h�?�2 �Q�T�2�M �+�B�`�+�H�2 �r���b �Q�K�B�i�i�2�/
�7�`�Q�K �i�?�2 �}�i �#�2�+���m�b�2G?

� �+���M�M�Q�i �#�2 �/�2�i�2�`�K�B�M�2�/ �b�m�{�+�B�2�M�i�H�v ���+�+�m�`���i�2�H�v �U�r�B�i�?�B�M
�i�?�2 �M�Q�B�b�2�V�X �h�?�2 �b�B�K�m�H���i�B�Q�M�b �+�Q�M�b�B�/�2�`�2�/ �`�2�H�v �Q�MK = 8 ; 16; 32; 64 �Q�1̀28 �`�2�T�H�B�+���b�-
���H�Q�M�; �r�B�i�?m � = 40 K 1/2 �m�M�K2 ���M�/� � = 0 :5 �T�b�U�M�Q �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�V�X �h�?�2
�+�Q�`�`�2�b�T�Q�M�/�B�M�; �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2�bG ~� ( ~�) ���`�2 �b�?�Q�r�M �;�`���T�?�B�+���H�H�v �B�M �6�B�;�X �j�X�A�X�R�X
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�*�"�h�A �r�B�i�? �"�B���b�B�M�; �S�Q�i�2�M�i�B���H

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

�#�2 ���z�2�+�i�2�/ �#�v �� �b�B�;�M�B�}�+���M�i �b���K�T�H�B�M�; �B�M�?�Q�K�Q�;�2�M�2�B�i�v ���H�Q�M�;� �/�m�2 �i�Q

�?�B�;�? �`�2�b�B�/�m���H �#���`�`�B�2�`�b ���H�Q�M�;� �X �h�Q �T�`�2�p�2�M�i �i�?�2 �m�M�/�2�`�b���K�T�H�B�M�; �Q�7

�b�T�2�+�B�}�+� �@�`���M�;�2�b �B�M �i�?�B�b �+���b�2�- �� �K�2�K�Q�`�v�@�#���b�2�/ �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �+���M

�#�2 �2�K�T�H�Q�v�2�/�X �h�?�B�b �`�2�M�/�2�`�b �i�?�2 �*�"�h�A �K�2�i�?�Q�/ �K�Q�`�2 �`�Q�#�m�b�i �b�B�M�+�2 �B�i

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

�+�Q�K�T���i�B�#�H�2 �r�B�i�? �T�Q�b�b�B�#�H�2 �+�Q�M�b�i�`���B�M�i�b �`�2�H���i�2�/ �i�Q�2�X�;�X�i�?�2 �M�m�K�#�2�`

�Q�7 �+�Q�`�2�b �B�M �� �b�T�2�+�B�}�+ �+�Q�K�T�m�i�B�M�; �M�Q�/�2 �/�m�`�B�M�; �i�?�2 �+���H�+�m�H���i�B�Q�M�X ���b

�/�B�b�+�m�b�b�2�/ �B�M �i�?�2 �h�?�2�Q�`�v �b�2�+�i�B�Q�M�- �B�i �B�b �b�m�{�+�B�2�M�i �i�Q �/�2�}�M�2 �b�m�+�? ��

�#�B���b�B�M�; �T�Q�i�2�M�i�B���H �Q�p�2�` ��[0; ��/2] �`���M�;�2 �Q�7~� �- ���M�/ �B�i�b �K���;�M�B�i�m�/�2 �B�b

�H�B�K�B�i�2�/ �#�v �i�?�2 ���H�`�2���/�v �H���`�;�2�H�v �?�Q�K�Q�;�2�M�2�Q�m�b �b���K�T�H�B�M�; �Q�7~� �X �h�?�2�b�2

�7�2���i�m�`�2�b �b�T�2�2�/ �m�T �i�?�2 �#�m�B�H�/�@�m�T �T�`�Q�+�2�/�m�`�2 �/�`���b�i�B�+���H�H�v�- �H�2���/�B�M�; �i�Q ��

�+�Q�K�T���`���i�B�p�2�H�v �b�K���H�H �b�B�K�m�H���i�B�Q�M �i�B�K�2 �7�Q�` �i�?�2 �G�1 �#�m�B�H�/�@�m�T �T�?���b�2

�`�2�H���i�B�p�2 �i�Q �b�B�M�;�H�2�@�b�v�b�i�2�K� �@�G�1�l�a�X

�6�B�;�X �j�X�d �B�H�H�m�b�i�`���i�2�b �i�?�2 �b���K�T�H�B�M�; �B�M �� �#�B���b�2�/ �+�Q�K�T���`�2�/ �i�Q �i�?���i

�B�M �i�?�2 �m�M�#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M �r�B�i�?K = 8 �`�2�T�H�B�+���b�X �h�?�2 �#�B���b�B�M�;

�`�2�H�B�2�/ �Q�M34 �#���b�B�b �7�m�M�+�i�B�Q�M�b �Q�p�2�` �?���H�7 �i�?�2~� �@�`���M�;�2[0; � /4] �U�R�d �7�`�2�2

�+�Q�2�{�+�B�2�M�i�b�V ���M�/ �� �#�m�B�H�/�@�m�T �T�?���b�2 �Q�70:15 �M�b�U�B�X�2�X�Q�M�H�v1:2 �M�b�i�Q�i���H

�b�B�M�;�H�2�@�b�v�b�i�2�K �#�m�B�H�/�@�m�T �i�B�K�2�V�X �.�m�`�B�M�; �i�?�B�b �i�B�K�2�- �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K

�T�2�`�7�Q�`�K�2�/ �i�?�`�2�2 �/�Q�m�#�H�2 �b�r�2�2�T�b �Q�p�2�` ���H�H �;�`�B�/�@�T�Q�B�M�i�b�- �H�2���/�B�M�; �i�Q ��

�#�B���b�B�M�; �T�Q�i�2�M�i�B���H �r�B�i�? ���M �2�M�2�`�;�2�i�B�+ �`�2�b�Q�H�m�i�B�Q�M �Q�710� 6 �F�C �K�Q�H� �R

�U�6�B�;�b�X �j�X�d�� ���M�/ �j�X�d�#�V�X

�h�?�2� �@�b���K�T�H�B�M�; �B�M �i�?�2 �#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M �B�b �K�m�+�? �+�H�Q�b�2�`

�i�Q �m�M�B�7�Q�`�K �+�Q�K�T���`�2�/ �i�Q �i�?���i �B�M �i�?�2 �m�M�#�B���b�2�/ �Q�M�2 �U�6�B�;�X �j�X�d�+�p�b�X

�j�X�d�/�V�-�B�X�2�X�i�?�2 �`�2�H���i�B�p�2 �T�`�Q�#���#�B�H�B�i�B�2�b �#�2�i�r�2�2�M �K�Q�b�i ���M�/ �H�2���b�i �b���K�@

�T�H�2�/� �@�p���H�m�2�b �?���b �#�2�2�M �`�2�/�m�+�2�/ �7�`�Q�K �d�y �i�Q �9�X�e�X �h�?�2 �i�B�K�2 �b�2�`�B�2�b �Q�7

� ���M�/ �i�?�2 �b���K�T�H�B�M�; �/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �b�?�Q�r �i�?���i �i�?�2 �K�Q�i�B�Q�M �Q�7 �i�?�2

�+�Q�M�p�2�v�Q�` �#�2�H�i �r���b �?�B�M�/�2�`�2�/ �B�M �i�?�2 �m�M�#�B���b�2�/ �b�B�K�m�H���i�B�Q�M�- �r�?�B�+�? �B�i

�B�b �M�Q �H�Q�M�;�2�` �i�?�2 �+���b�2 �B�M �i�?�2 �#�B���b�2�/ �Q�M�2 �U�6�B�;�X �j�X�d�2�p�b�X�j�X�d�7�V�X
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���H�i�2�`�M���i�B�p�2 �#�m�B�H�/�@�m�T �T�`�Q�i�Q�+�Q�H�b �r�2�`�2 ���H�b�Q �2�t�T�H�Q�`�2�/ �7�Q�`K = 8

���M�/K = 16�- �/�B�z�2�`�B�M�; �B�M �i�?�2 �M�m�K�#�2�`N �;�T �Q�7 �;�`�B�/ �T�Q�B�M�i�b�- �B�M �i�?�2

�/�m�`���i�B�Q�Mt �G�1�Q�7 �i�?�2 �#�m�B�H�/�@�m�T �T�?���b�2�- ���M�/ �B�M �i�?�2 �#�m�B�H�/�@�m�T �T���`���K�2�i�2�`�b

c�G�1 ���M�/f �`�2�/�X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M �;�`���T�?�B�+���H�H�v �B�M

�6�B�;�b�X �j�X�>�X�k ���M�/ �j�X�>�X�9 ���M�/ �b�m�K�K���`�B�x�2�/ �M�m�K�2�`�B�+���H�H�v �B�M �h���#�X �j�X�>�X�R�X

���H�H �i�?�2 �i�2�b�i�2�/ �T�`�Q�i�Q�+�Q�H�b �`�2�/�m�+�2 �i�?�2 �b���K�T�H�B�M�; �B�M�?�Q�K�Q�;�2�M�2�B�i�v �i�Q ���M

���+�+�2�T�i���#�H�2 �H�2�p�2�H�- ���H�i�?�Q�m�;�? �`�2�b�B�/�m���H �B�M�?�Q�K�Q�;�2�M�2�B�i�B�2�b ���`�2 �/�B�{�+�m�H�i

�i�Q �`�2�K�Q�p�2 �2�M�i�B�`�2�H�v�X �*�Q�K�T���`�2�/ �i�Q �i�?�2 �h�A �`�2�b�m�H�i�b �r�B�i�? �� �b�m�{�+�B�2�M�i

�M�m�K�#�2�` �Q�7� �@�T�Q�B�M�i�b �U�h���#�X �j�X�k�- �2�M�i�`�B�2�b �r�B�i�?K �h�A� 33�V ���M�/ �i�?�2 �m�M�@

�#�B���b�2�/ �*�"�h�A �`�2�b�m�H�i�b �r�B�i�? �� �b�m�{�+�B�2�M�i �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���b �U�h���#�X �j�X�R�-

�2�M�i�`�B�2�b �R�k�@�R�8 �r�B�i�?K � 16�V�- �i�?�2 �#�B���b�2�/ �*�"�h�A �`�2�b�m�H�i�b �r�B�i�?K = 8

�Q�` �R�e �U�2�M�i�`�B�2�b �R�e ���M�/ �R�d �B�M �h���#�X �j�X�R�V �/�2�H�B�p�2�` �b�B�K�B�H���`� G �p���H�m�2�b

���M�/ �2�`�`�Q�` �#���`�b�- �T�`�Q�p�B�/�2�/ �i�?���i ���M ���T�T�`�Q�T�`�B���i�2 �#�m�B�H�/�@�m�T �T�`�Q�i�Q�+�Q�H �B�b

�2�K�T�H�Q�v�2�/�X

�*�"�h�A �6�`�2�2�@�1�M�2�`�;�v �1�b�i�B�K���i�Q�`

�h�?�2 �+���H�+�m�H���i�B�Q�M �Q�7 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2�b �7�`�Q�K �*�"�h�A �b�B�K�m�H���i�B�Q�M�b

���+�+�Q�`�/�B�M�; �i�Q �1�[�X �j�X�k�k �`�2�H�B�2�b �Q�M �i�?�2 �+�?�Q�B�+�2 �Q�7 �� �M�m�K�#�2�`J �Q�7 �#�B�M�b�X

�h�?�B�b �M�m�K�#�2�` �+���M �#�2 �i���F�2�M �p�2�`�v �H���`�;�2�- �i�?�2�`�2�#�v �`�2�/�m�+�B�M�; �i�?�2 �U�`�2�+�i�@

���M�;�m�H���`�V �[�m���/�`���i�m�`�2 �2�`�`�Q�` �i�Q ���M �2�b�b�2�M�i�B���H�H�v �M�2�;�H�B�;�B�#�H�2 ���K�Q�m�M�i�- �#�m�i

�b�?�Q�m�H�/ �M�Q�i �2�t�+�2�2�/ �� �i�?�`�2�b�?�Q�H�/J �K���t �r�?�2�`�2 �2�K�T�i�v �#�B�M�b �Q�+�+�m�`�X �h�?�2

�B�M�~�m�2�M�+�2 �Q�7J �B�b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �j�X�3�- �r�?�B�+�? �b�?�Q�r�b �i�?�2 ���p�2�`���;�2

�>���K�B�H�i�Q�M�B���M �/�2�`�B�p���i�B�p�2 �+�m�`�p�2 �Q�#�i���B�M�2�/ �7�`�Q�K �i�?�2 �m�M�#�B���b�2�/ �*�"�h�A

�b�B�K�m�H���i�B�Q�M �r�B�i�?K = 32 �`�2�T�H�B�+���b �U�2�M�i�`�v �R�j �B�M �h���#�X �j�X�R�- �`�2�b�i�`�B�+�i�2�/

�i�Q �i�Q�i���H �R�y�y �M�b �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2�V �7�Q�`J = 10 �U�6�B�;�X �j�X�3���V�-

J = 500 �U�6�B�;�X �j�X�3�#�V ���M�/J = 5000 �U�6�B�;�X �j�X�3�+�V�X �� �i�Q�Q �H�Q�r �M�m�K�@

�#�2�` �Q�7 �#�B�M�b �U�2�X�;�XJ = 10�V �r�B�H�H �H�2���/ �i�Q ���M �B�M�b�m�{�+�B�2�M�i �M�m�K�#�2�` �Q�7

�B�M�i�2�;�`���i�B�Q�M �T�Q�B�M�i�b�- �i�?�2�`�2�#�v �B�M�+�`�2���b�B�M�; �i�?�2 �[�m���/�`���i�m�`�2 �2�`�`�Q�`�X ��

�i�Q�Q �?�B�;�? �M�m�K�#�2�` �Q�7 �#�B�M�b �r�B�H�H �H�2���/ �i�Q �B�M�b�m�{�+�B�2�M�i �b���K�T�H�B�M�; �Q�7 �2���+�?

�#�B�M�- �i�?�2�`�2�#�v �B�M�+�`�2���b�B�M�; �i�?�2 �b�i���i�B�b�i�B�+���H �2�`�`�Q�`�X �h�?�2 �Q�T�i�B�K���H �p���H�m�2 �Q�7
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�6�B�;�m�`�2 �j�X�d�,�"�B���b�B�M�; �T�Q�i�2�M�i�B���H ���M�/ �b�B�K�m�H���i�B�Q�M � �̀2�b�m�H�i�b �7� �̀Q�K �m�M�#�B���b�2�/ �p�b�X
�#�B���b�2�/ �*�"�h�A �+���H�+�m�H���i�B�Q�M�b �Q�7 �i�?�2 ���[�m�2�Q�m�b �K�2�i�?���M�Q�H�@�i�Q�@�/�m�K�K�v �K�m�i���i�B�Q�M ���i
�k�N�3�X�R�8 �E ���M�/ �R �#���` �r�B�i�? �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/�X�h�?�B�b �}�;�m�`�2 �B�H�H�m�b�i�`���i�2�b
�?�Q�r �i�?�2 �m�b�2 �Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �T�2�`�K�B�i�b �i�Q �/�`���b�i�B�+���H�H�v �`�2�/�m�+�2 �i�?�2 �b���K�T�H�B�M�;
�B�M�?�Q�K�Q�;�2�M�2�B�i�v �Q�7 �*�"�h�A �b�B�K�m�H���i�B�Q�M�b �T�2�`�7�Q�`�K�2�/ �r�B�i�? �� �b�K���H�H �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���b
�U�?�2�`�2�-K = 8 �`�2�T�H�B�+���b�V�X �S���M�2�H�b �U���V ���M�/ �U�#�V �b�?�Q�r �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H ���H�Q�M�;
�i�?�2~� �@ ���M�/� �@�`���M�;�2�b�- �`�2�b�T�2�+�i�B�p�2�H�v�X �S���M�2�H�b �U�+�V ���M�/ �U�/�V �b�?�Q�r �i�?�2 �T�`�Q�#���#�B�H�B�i�v
�/�B�b�i�`�B�#�m�i�B�Q�MP (�) �Q�7 �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2� �B�M �i�?�2 �m�M�#�B���b�2�/ ���M�/ �#�B���b�2�/
�b�B�K�m�H���i�B�Q�M�- �`�2�b�T�2�+�i�B�p�2�H�v�X �S���M�2�H�b �U�2�V ���M�/ �U�7�V �b�?�Q�r �i�?�2 �i�B�K�2 �b�2�`�B�2�b� (t ) ���M�/
�T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �Q�7 �i�?�2 �+�Q�m�T�H�B�M�; �p���`�B���#�H�2� �7�Q�` ���H�H �`�2�T�H�B�+���b �B�M �i�?�2
�m�M�#�B���b�2�/ ���M�/ �#�B���b�2�/ �b�B�K�m�H���i�B�Q�M�- �`�2�b�T�2�+�i�B�p�2�H�v�X �A�M �S���M�2�H �U���V�- �i�?�2 �b�v�K�K�2�i�`�B�+
�#�B���b�B�M�; �T�Q�i�2�M�i�B���H �U�#�H�m�2 �+�m�`�p�2�V �B�b �`�2�T�`�2�b�2�M�i�2�/ �m�b�B�M�; �j�9 �#���b�B�b �7�m�M�+�i�B�Q�M�b �U�+�m�`�p�2�b
�Q�7 �/�B�z�2�`�2�M�i �+�Q�H�Q�`�b�V �B�M�p�Q�H�p�B�M�; �R�d �7�`�2�2 �+�Q�2�{�+�B�2�M�i�b�X �A�M �S���M�2�H�b �U�2�V ���M�/ �U�7�V�- �i�?�2 �i�B�K�2
�b�2�`�B�2�b �B�b �b�?�Q�r�M ���b �� �#�H�m�2 �+�m�`�p�2 �7�Q�` �Q�M�2 �`�2�7�2�`�2�M�+�2 �`�2�T�H�B�+��k = 0 �- ���M�/ ���b �b�B�M�;�H�2
�+�Q�H�Q�`�2�/ �T�Q�B�M�i�b ���i0:5 �M�b�b�T���+�B�M�; �7�Q�` �i�?�2K � 1 �Q�i�?�2�` �`�2�T�H�B�+���b�- ���M�/ �i�?�2 �T�`�Q�#���#�B�H�B�i�v
�/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �B�b �+���H�+�m�H���i�2�/ �+�Q�M�b�B�/�2�`�B�M�; ���H�H �`�2�T�H�B�+���b ���+�+�Q�`�/�B�M�; �i�Q �1�[�X �j�X�R�N�X
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�r�2�`�2 �T�2�`�7�Q�`�K�2�/ �r�B�i�? �Q�` �r�B�i�?�Q�m�i �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�- �m�b�B�M�;m � = 113 �m�M�K2 ���M�/
� � = 0 :5 �T�b�X �6�Q�` �i�?�2 �#�B���b�2�/ �b�B�K�m�H���i�B�Q�M�- �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �r���b �+�Q�M�b�i�`�m�+�i�2�/
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�6�B�;�X �j�X�>�X�9�- �i�?�2 �M�m�K�2�`�B�+���H �`�2�b�m�H�i�b �#�2�B�M�; �`�2�T�Q�`�i�2�/ �B�M �h���#�X �j�X�>�X�R�X
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�+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �m�M�#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M�b �r�B�i�?K = 8 ; 16; 32; 64

�Q�` �R�k�3 �U�2�M�i�`�B�2�b �R�R�@�R�8 �B�M �h���#�X �j�X�R�- �`�2�b�i�`�B�+�i�2�/ �i�Q100�M�b�i�Q�i���H �b�B�M�;�H�2�@

�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2�V ���b �r�2�H�H ���b �i�?�2 �#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M�b

�r�B�i�?K = 8 �Q�` �R�e �U�2�M�i�`�B�2�b �R�e ���M�/ �R�d �B�M �h���#�X �j�X�R�- �b���K�2 �`�2�b�i�`�B�+�i�B�Q�M�V�X

�6�Q�` �i�?�2 �m�M�#�B���b�2�/ �b�B�K�m�H���i�B�Q�M �r�B�i�?K = 8 �U�#�H�m�2 �+�m�`�p�2�V�- �i�?�2 �+�Q�M�@

�p�2�`�;�2�M�+�2 �Q�7� G �m�T�Q�M �B�M�+�`�2���b�B�M�;J �B�b �B�`�`�2�;�m�H���` ���M�/ �i�?�2 �p���H�m�2 �Q�7

J �K���t �B�b �+�Q�K�T���`���i�B�p�2�H�v �H�Q�r �U���#�Q�m�i �e�y�y�V�- �/�m�2 �i�Q �i�?�2 �B�M�?�Q�K�Q�;�2�M�2�Q�m�b

�b���K�T�H�B�M�; ���H�Q�M�;� �X ���H�H �Q�i�?�2�` �+�m�`�p�2�b �T�`�2�b�2�M�i �[�m���H�B�i���i�B�p�2�H�v �b�B�K�B�H���`
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�i�?�2 �+�m�`�p�2 �T�`�2�b�2�M�i�b �� �T�H���i�2���m�-�B�X�2�X�i�?�2� G �2�b�i�B�K���i�2 �#�2�+�Q�K�2�b �B�M�b�2�M�@

�b�B�i�B�p�2 �i�Q �+�?���M�;�2�b �B�MJ �X �6�Q�` �H���`�;�2�`J �U3000< J � J �K���t �- �r�?�2�`�2J �K���t

�`���M�;�2�b �7�`�Q�K ���#�Q�m�i �8�y�y�y �i�Q �3�y�y�y�V �i�?�2 �+�m�`�p�2�b �#�2�+�Q�K�2 �b�Q�K�2�r�?���i

�M�Q�B�b�v ���;���B�M �/�m�2 �i�Q �m�M�/�2�`�b���K�T�H�2�/ �#�B�M�b�X �h�?�2�b�2 �`�2�b�m�H�i�b �b�m�;�;�2�b�i �i�?���i�-

���b �� �`�m�H�2 �Q�7 �i�?�m�K�#�- �i�?�2 �p���H�m�2 �Q�7J �7�Q�` �i�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �1�[�X �j�X�k�k

�b�?�Q�m�H�/ �#�2 �b�2�H�2�+�i�2�/ �#�2�i�r�2�2�M ���i �H�2���b�i ���#�Q�m�i �R�y�y ���M�/ ���i �K�Q�b�i ���#�Q�m�i

J �K���t /2 �X �6�Q�` �K�Q�b�i �Q�7 �i�?�2� G �`�2�b�m�H�i�b �T�`�2�b�2�M�i�2�/ �B�M �i�?�B�b �+�?���T�i�2�`�-

�� �/�2�7���m�H�i �p���H�m�2J = 500 �r���b �b�2�H�2�+�i�2�/ ���b �H�2���/�B�M�; �i�Q �� �`�2���b�Q�M���#�H�v

�b�K�Q�Q�i�? �>���K�B�H�i�Q�M�B���M �/�2�`�B�p���i�B�p�2 �+�m�`�p�2 �U�6�B�;�X �j�X�3�#�V �r�?�B�H�2 �F�2�2�T�B�M�; �i�?�2

�[�m���/�`���i�m�`�2 �2�`�`�Q�` �M�2�;�H�B�;�B�#�H�2 �U�2�t�+�2�T�i �7�Q�` �i�?�2 �*�"�h�A �b�B�K�m�H���i�B�Q�M �r�B�i�?

K = 8 �- �r�?�2�`�2J = 200 �r���b �m�b�2�/�V�X �h�?�2 �`�2�b�m�H�i�b �7�Q�` �i�?�2 �p���`�B���M�i�b

� G���H�i���M�/� G���T�T �i�Q� G �7�`�Q�K �1�[�X �j�X�k�k �r�?�B�+�? �/�Q �M�Q�i �`�2�[�m�B�`�2

�i�?�2 �b�T�2�+�B�}�+���i�B�Q�M �Q�7 �� �M�m�K�#�2�` �Q�7 �#�B�M�b �U�1�[�b�X �j�X�*�X�R ���M�/ �j�X�*�X�k�V ���`�2

���H�b�Q �B�M�+�H�m�/�2�/ �B�M �h���#�X �j�X�R �7�Q�` �+�Q�K�T���`�B�b�Q�M�X �h�?�2�v ���`�2 �/�B�b�+�m�b�b�2�/ �B�M

�a�2�+�i�X �j�X�*�X
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�6�B�;�m�`�2 �j�X�3�,�A�M�~�m�2�M�+�2 �Q�7 �i�?�2 �M�m�K�#�2�` �Q�7 �#�B�M�b �m�b�2�/ �B�M �i�?�2 �7� �̀2�2�@�2�M�2� �̀;�v
�2�b�i�B�K���i�Q�` �7�Q�` �*�"�h�A �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2 ���[�m�2�Q�m�b �K�2�i�?���M�Q�H�@�i�Q�@�/�m�K�K�v �K�m�i���i�B�Q�M
���i 298:15 �E ���M�/1 �#���`�r�B�i�? �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/�X�h�?�B�b �}�;�m�`�2 �B�H�H�m�b�i�`���i�2�b �?�Q�r
�i�?�2 �M�m�K�#�2�`J �Q�7 �#�B�M�b �2�K�T�H�Q�v�2�/ �B�M �i�?�2 �2�b�i�B�K���i�Q�` ���z�2�+�i�b �i�?�2 �[�m���/�`���i�m�`�2 ���M�/
�b���K�T�H�B�M�; �[�m���H�B�i�v �U�i�Q�T�V ���M�/ �i�?�2 �`�2�b�m�H�i�B�M�; �2�b�i�B�K���i�2�/� G �U�#�Q�i�i�Q�K�V�X �S���M�2�H�b
�U���V�- �U�#�V ���M�/ �U�+�V �b�?�Q�r �i�?�2 ���p�2�`���;�2 �>���K�B�H�i�Q�M�B���M �/�2�`�B�p���i�B�p�2 �+�m�`�p�2 �+�Q�M�b�i�`�m�+�i�2�/
�r�B�i�? �/�B�z�2�`�2�M�i �M�m�K�#�2�`�bJ �Q�7 �#�B�M�b�- �M���K�2�H�vJ = 10 �U���V�- �R�y�y �U�#�V �Q�` �8�y�y�y �U�+�V�X
�h�?�2 �+�m�`�p�2�b ���`�2 �#���b�2�/ �Q�M �i�?�2 �*�"�h�A �b�B�K�m�H���i�B�Q�M �m�b�B�M�;K = 32 �`�2�T�H�B�+���b �U�2�M�i�`�v
�R�j �B�M �h���#�X �j�X�R�V�X �S���M�2�H �U�/�V �b�?�Q�r�b �i�?�2� G �2�b�i�B�K���i�2 �7�`�Q�K �1�[�X �j�X�k�k �7�Q�` �*�"�h�A
�b�B�K�m�H���i�B�Q�M�b �r�B�i�?K = 8 �- �R�e�- �j�k�- �e�9 �Q�` �R�k�3 �`�2�T�H�B�+���b �U�i�?�2 �i�r�Q �7�Q�`�K�2�` �2�B�i�?�2�`
�m�M�#�B���b�2�/ �Q�` �#�B���b�2�/�c �2�M�i�`�B�2�b �R�R�@�R�d �B�M �h���#�X �j�X�R�V ���b �� �7�m�M�+�i�B�Q�M �Q�7J �7�`�Q�K �R �i�Q
J �K���t �- �r�?�2�`�2J �K���t �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 �}�`�b�i �Q�+�+�m�`�2�M�+�2 �Q�7 �2�K�T�i�v �#�B�M�b�X ���H�H �*�"�h�A
�b�B�K�m�H���i�B�Q�M�b �r�2�`�2 �T�2�`�7�Q�`�K�2�/ �m�b�B�M�;m � = 40 K 1/2 �m�M�K2 ���M�/� � = 0 :5 �T�b�- ���M�/
�i�?�2�B�` ���M���H�v�b�B�b �B�b �`�2�b�i�`�B�+�i�2�/ �?�2�`�2 �i�Q �R�y�y �M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2�X
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�U�M�Q �`�2�T�2���i�b�V�- ���M�/ �i�?�2 �`�m�M�M�B�M�;� G �p���H�m�2 �U�6�B�;�X �j�X�N�+�V �B�b �/�B�b�T�H���v�2�/

���H�Q�M�; �r�B�i�? �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �#�Q�Q�i�b�i�`���T �2�`�`�Q�` �2�b�i�B�K���i�2 �U�6�B�;�X �j�X�N�/�c

�M�Q �a�i�m�/�2�M�it�@�7���+�i�Q�` �B�M�+�H�m�/�2�/�V ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �i�Q�i���H �b�B�M�;�H�2�@

�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2�X �h�?�2� G �2�b�i�B�K���i�2�b ���M�/ �#�Q�Q�i�b�i�`���T �2�`�`�Q�`

�#���`�b ���i �7�m�H�H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �U100�M�b�V ���`�2 �`�2�T�Q�`�i�2�/ �B�M

�h���#�X �j�X�j �U�b�2�+�Q�M�/ ���M�/ �i�?�B�`�/ �+�Q�H�m�K�M�b�V�X �1�t�+�2�T�i �7�Q�` �i�?�2 �m�M�#�B���b�2�/

�*�"�h�A �b�B�K�m�H���i�B�Q�M �r�B�i�?K = 8 �- �r�?�2�`�2 �i�?�2 �b���K�T�H�B�M�; ���H�Q�M�;� �B�b

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

�2�`�`�Q�` �+�m�`�p�2�b �m�T�Q�M �B�M�+�`�2���b�B�M�; �i�?�2 �b���K�T�H�B�M�; �i�B�K�2 �U�6�B�;�X �j�X�N�/�V�- �r�B�i�?

�}�M���H �2�`�`�Q�`�b �Q�70:12� 0:16�F�C �K�Q�H� �R�X �A�M �+�Q�M�i�`���b�i�- �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2

�Q�7 �h�A �B�b �b�B�;�M�B�}�+���M�i�H�v �b�H�Q�r�2�`�- �r�B�i�? �+�Q�`�`�2�b�T�Q�M�/�B�M�; �}�M���H �2�`�`�Q�`�b �Q�7

0:17� 0:30�F�C �K�Q�H� �R �U�7�Q�m�`�i�? �+�Q�H�m�K�M �B�M �h���#�X �j�X�j�V�X
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�*�Q�K�T���`�B�b�Q�M �Q�7 �*�"�h�A �r�B�i�? �Q�i�?�2�` �J�2�i�?�Q�/�b

�h�?�2� G �p���H�m�2�b ���M�/ ���b�b�Q�+�B���i�2�/ �#�Q�Q�i�b�i�`���T �2�`�`�Q�`�b �U�M�Q �a�i�m�/�2�M�it�@

�7���+�i�Q�` �B�M�+�H�m�/�2�/�V �+���H�+�m�H���i�2�/ �m�b�B�M�; �p���`�B�Q�m�b �*�"�h�A �T�`�Q�i�Q�+�Q�H�b ���`�2 �+�Q�K�@

�T���`�2�/ �i�Q �i�?�2 �`�2�b�m�H�i�b �Q�7 �Q�i�?�2�` ���T�T�`�Q���+�?�2�b �B�M �h���#�X �j�X�j�X �h�?�2 �+�Q�K�@

�T���`�B�b�Q�M �B�M�p�Q�H�p�2�b �+���H�+�m�H���i�B�Q�M�b �`�2�H�v�B�M�; �Q�M100�M�b�i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K

�b���K�T�H�B�M�; �i�B�K�2�-�B�X�2�X�2�b�b�2�M�i�B���H�H�v �B�/�2�M�i�B�+���H �+�Q�K�T�m�i���i�B�Q�M���H �+�Q�b�i�b�X �h�?�2

�T�`�Q�i�Q�+�Q�H�b �+�Q�K�T���`�2�/ ���`�2 �m�M�#�B���b�2�/ �*�"�h�A �U�r�B�i�?K = 8 ; 16; 32; 64 �Q�`

�R�k�3�V�- �#�B���b�2�/ �*�"�h�A �U�r�B�i�?K = 8 �Q�1̀6�V�- �h�A �U�r�B�i�?K �h�A= 9 ; 17; 33; 65

�Q�` �R�k�N�V�- �>�_�1 �U�r�B�i�?K �>�_�1 = 17; 33 �Q�` �e�8�V�- ���H�Q�M�; �r�B�i�? �h�A�f�1�s�h�A

���M�/ �h�A�f�J�"���_ �U�#�Q�i�? �r�B�i�?K �h�A= 9 �Q�1̀7�- ���M�/ �m�b�B�M�; �R�k�N �p�B�`�i�m���H

� �@�T�Q�B�M�i�b�V�X �J�Q�`�2 �/�2�i���B�H�b �Q�M �i�?�2 �>�_�1�- �h�A�f�1�s�h�A ���M�/ �h�A�f�J�"���_

�+���H�+�m�H���i�B�Q�M�b �+���M �#�2 �7�Q�m�M�/ �B�M �6�B�;�b�X �j�X�C�X�R �@ �j�X�G�X�R�X

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

K �h�A= 9 �Q�` �R�d ���`�2 ���z�2�+�i�2�/ �#�v �H���`�;�2 �[�m���/�`���i�m�`�2 �2�`�`�Q�`�b �U�b�2�2 �6�B�;�X �j�X�k�+

���M�/ �h���#�X �j�X�k�V�- ���M�/ �i�?�Q�b�2 �Q�7 �i�?�2 �m�M�#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M �r�B�i�?

K = 8 �- ���`�2 ���z�2�+�i�2�/ �#�v �� �b�B�;�M�B�}�+���M�i �?�2�i�2�`�Q�;�2�M�2�B�i�v �Q�7 �i�?�2 �b���K�T�H�B�M�;

���H�Q�M�;� �U�b�2�2 �6�B�;�X �j�X�j�V�X �1�t�+�2�T�i�B�M�; �i�?�2�b�2 �i�?�`�2�2 �+���H�+�m�H���i�B�Q�M�b�- ���H�H

�7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�2�b �Q�7 �h���#�X �j�X�j ���`�2 �2�b�b�2�M�i�B���H�H�v �+�Q�K�T���i�B�#�H�2�- �i���F�B�M�;

�B�M�i�Q ���+�+�Q�m�M�i �i�?���i �i�?�2 �2�`�`�Q�` �#���`�b �2�t�+�H�m�/�2 �� �a�i�m�/�2�M�it �@�7���+�i�Q�`�X

�h�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�7 �i�?�2 �>�_�1 �UK �>�_�1 = 65) �- �h�A�f�1�s�h�A �UK �h�A=

17�V ���M�/ �h�A�f�J�"���_ �UK �h�A= 17�V �T�`�Q�i�Q�+�Q�H�b ���`�2 ���H�b�Q �+�Q�K�T���`�2�/ �i�Q

�i�?�Q�b�2 �Q�7 �h�A �UK �h�A = 129�V�- �m�M�#�B���b�2�/ �*�"�h�A �UK = 8 ; 32 �Q�` �R�k�3�V

���M�/ �#�B���b�2�/ �*�"�h�A �UK = 8 �V �B�M �6�B�;�b�X �j�X�N�+ ���M�/ �j�X�N�/�X �*�Q�M�b�B�/�2�`�B�M�;

�6�B�;�X �j�X�N�/�- �i�?�2 �m�M�+�2�`�i���B�M�i�v �Q�7 �i�?�2 �m�M�#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M �r�B�i�?

K = 8 �B�b �7�Q�m�M�/ �i�Q �#�2 �T���`�i�B�+�m�H���`�H�v �H���`�;�2�- �Q�r�B�M�; �i�Q �i�?�2 �b���K�T�H�B�M�;

�?�2�i�2�`�Q�;�2�M�2�B�i�v�X �1�t�+�2�T�i�B�M�; �i�?�B�b �b�B�K�m�H���i�B�Q�M�- �i�?�2 �m�M�+�2�`�i���B�M�i�v �B�b �i�?�2

�H���`�;�2�b�i �7�Q�` �i�?�2 �h�A �2�b�i�B�K���i�2�X �h�?�2 �/�B�z�2�`�2�M�i �*�"�h�A �T�`�Q�i�Q�+�Q�H�b �`�2�/�m�+�2

�i�?�2 �2�`�`�Q�` �#�v ���#�Q�m�i �� �7���+�i�Q�` �i�r�Q �+�Q�K�T���`�2�/ �i�Q �h�A�- �T�`�2�b�m�K���#�H�v �/�m�2 �i�Q

�2�M�?���M�+�2�/ �Q�`�i�?�Q�;�Q�M���H �b���K�T�H�B�M�;�X �h�?�B�b �b���K�T�H�B�M�; ���/�p���M�i���;�2 �B�b �b�?���`�2�/

�#�v �>�_�1�- �7�Q�` �r�?�B�+�? �i�?�2 �2�`�`�Q�` �+�m�`�p�2 �B�b �p�2�`�v �b�B�K�B�H���`�X ���/�p���M�+�2�/
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�7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�Q�`�b �b�m�+�? ���b �1�s�h�A ���M�/ �J�"���_ ���H�b�Q �B�K�T�`�Q�p�2 �i�?�2

�+�Q�M�p�2�`�;�2�M�+�2 �Q�p�2�` �T�H���B�M �h�A �B�M �� �/�B�z�2�`�2�M�i �r���v�- �M���K�2�H�v �#�v �B�M�+�`�2���b�B�M�;

�i�?�2 �b�i���i�B�b�i�B�+���H �2�{�+�B�2�M�+�v �Q�7 �i�?�2� G �2�b�i�B�K���i�B�Q�M�X �h�?�2 �2�`�`�Q�` �`�2�/�m�+�i�B�Q�M

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

�2�M�i�B�`�2�H�v �+�Q�B�M�+�B�/�2�M�i���H�X �A�7 �i�r�Q �}�t�2�/�@� �b�B�K�m�H���i�B�Q�M�b ���`�2 �i�`���T�T�2�/ �B�M

�/�B�z�2�`�2�M�i �Q�`�i�?�Q�;�Q�M���H �+�Q�M�}�;�m�`���i�B�Q�M���H �r�2�H�H�b �B�M �h�A�- �i�?�2 �p���`�B���#�H�2�@�

���T�T�`�Q���+�?�2�b �U�*�"�h�A�- �>�_�1�V �r�B�H�H �T�`�Q�K�Q�i�2 �r�2�H�H�@�i�`���M�b�B�i�B�Q�M�b�- �r�?�2�`�2���b

�i�?�2 ���/�p���M�+�2�/�@�2�b�i�B�K���i�Q�` ���T�T�`�Q���+�?�2�b �U�1�s�h�A�- �J�"���_�V �r�B�H�H �B�K�T�Q�`�i

�b�i���i�B�b�i�B�+���H �B�M�7�Q�`�K���i�B�Q�M �Q�M �i�?�2 �Q�i�?�2�` �r�2�H�H �7�`�Q�K �i�?�2 �M�2�B�;�?�#�Q�`�B�M�;

� �@�T�Q�B�M�i�X �P�M�2 �K�B�;�?�i �`�2�7�2�` �i�Q �i�?�2�b�2 �i�r�Q �i�v�T�2�b �Q�7 �2�z�2�+�i�b �Q�`�i�?�Q�;�Q�M���H�@

�b���K�T�H�B�M�;�p�b�X�Q�`�i�?�Q�;�Q�M���H�@�b�i���i�B�b�i�B�+�b ���/�p���M�i���;�2�b�- �`�2�b�T�2�+�i�B�p�2�H�v�X �6�Q�`

�i�?�2 �b�B�K�T�H�2 �b�v�b�i�2�K �+�Q�M�b�B�/�2�`�2�/ �?�2�`�2�- �#�Q�i�? �`�2�b�m�H�i�b �B�M �+�Q�K�T���`���#�H�2

�+�Q�M�p�2�`�;�2�M�+�2 �B�K�T�`�Q�p�2�K�2�M�i�b�X �h�?�B�b �b�m�;�;�2�b�i�b �i�?���i �i�?�2 �i�r�Q �2�z�2�+�i�b �K���v

�M�Q�i �#�2 �+�m�K�m�H���i�B�p�2 �B�7 �Q�M�2 �;�2�M�2�`���H�B�x�2�b �i�?�2 �+�m�`�`�2�M�i �*�"�h�A �2�b�i�B�K���i�Q�`

�Q�7 �1�[�X �j�X�k�k �i�Q ���M �1�s�h�A�@ �Q�` �J�"���_�@�i�v�T�2 �2�b�i�B�K���i�Q�`�X
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�* �P�L�* �G�l �a�A�P�L

�A�M �i�?�2 �T�`�2�b�2�M�i �+�?���T�i�2�`�- �r�2 �T�`�Q�T�Q�b�2�/ �� �M�2�r �K�2�i�?�Q�/ �+���H�H�2�/ �+�Q�M�@

�p�2�v�Q�` �#�2�H�i �i�?�2�`�K�Q�/�v�M���K�B�+ �B�M�i�2�;�`���i�B�Q�M �U�*�"�h�A�V �i�Q �+���H�+�m�H���i�2 ���H�@

�+�?�2�K�B�+���H �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2�b �#���b�2�/ �Q�M �J�. �b�B�K�m�H���i�B�Q�M�b�X �h�?�B�b

���T�T�`�Q���+�? �#�Q�`�`�Q�r�b ���M�/ �+�Q�K�#�B�M�2�b �B�/�2���b �7�`�Q�K �i�?�2�`�K�Q�/�v�M���K�B�+ �B�M�@

�i�2�;�`���i�B�Q�M�8�y���8�k�U�h�A�V�- �`�2�T�H�B�+�� �2�t�+�?���M�;�2�k�d�d�-�k�N�9�-�k�N�8�U�>�_�1�V �Q�` �T�2�`�K�m�@

�i���i�B�Q�M�j�k�e���j�k�3�U�>�_�S�V�- ���M�/� �@�/�v�M���K�B�+�b�k�d�e�-�j�k�N���j�j�8�U� �.�V�- ���H�Q�M�; �r�B�i�?

�i�?�2 �`�2���H�@�H�B�7�2 �r�Q�`�F�B�M�; �T�`�B�M�+�B�T�H�2 �Q�7 �i�?�2 �7�m�M�B�+�m�H���`�X

�A�M �*�"�h�A�- �Q�M�2 �b�B�K�m�H���i�2�b �B�M �T���`���H�H�2�H �� �b�2�i �Q�7K �2�[�m���H�H�v �b�T���+�2�/

�`�2�T�H�B�+���b �U�r�B�i�?K �2�p�2�M�V �Q�M �� �7�Q�`�r���`�/�@�i�m�`�M�@�#���+�F�r���`�/�@�i�m�`�M �T���i�?

���H�Q�M�; �i�?�2 ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; �p���`�B���#�H�2� �- ���F�B�M �i�Q �� �+�Q�M�p�2�v�Q�` �#�2�H�i

�U�*�"�V �#�2�i�r�2�2�M �i�?�2 �i�r�Q �T�?�v�b�B�+���H �2�M�/ �b�i���i�2�b�X �"�2�+���m�b�2 �i�?�2� �@�7�Q�`�+�2�b

�U�>���K�B�H�i�Q�M�B���M� �@�/�2�`�B�p���i�B�p�2�V �2�t�2�`�i�2�/ �#�v �i�?�2 �B�M�/�B�p�B�/�m���H �`�2�T�H�B�+���b �Q�M

�i�?�2 �*�" �H���`�;�2�H�v �+�Q�K�T�2�M�b���i�2 �2���+�? �Q�i�?�2�`�- �i�?�2 �Q�p�2�`���H�H� �@�7�Q�`�+�2 �Q�M �i�?�2

�*�" ���/�p���M�+�2 �p���`�B���#�H�2� �#�2�+�Q�K�2�b �B�M�+�`�2���b�B�M�;�H�v �b�K���H�H �r�?�2�MK �B�b

�K���/�2 �B�M�+�`�2���b�B�M�;�H�v �H���`�;�2 �U�`�2�b�B�/�m���H �7�`�2�2�@�2�M�2�`�;�v �#���`�`�B�2�`�b �/�2�+�`�2���b�B�M�;

���i �H�2���b�i ���bK � 1 �B�M �i�?�2 �H�B�K�B�i �Q�7 �H���`�;�2K �- ���b �b�?�Q�r�M �B�M �a�2�+�i�X �j�X���V�X ���b

�� �`�2�b�m�H�i�- �7�Q�` �� �b�m�{�+�B�2�M�i �M�m�K�#�2�`K �- �[�m���b�B�@�?�Q�K�Q�;�2�M�2�Q�m�b �b���K�T�H�B�M�;

�Q�7 �i�?�2� �@�`���M�;�2 �+���M �#�2 ���+�?�B�2�p�2�/ �r�B�i�?�Q�m�i ���T�T�H�B�+���i�B�Q�M �Q�7 ���M�v �#�B���b�B�M�;

�T�Q�i�2�M�i�B���H�X �A�7 �� �b�K���H�H�2�`K �B�b �2�K�T�H�Q�v�2�/�- �� �K�2�K�Q�`�v�@�#���b�2�/ �#�B���b�B�M�;

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

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

�`�2�b�m�H�i�b �Q�7 �� �*�"�h�A �b�B�K�m�H���i�B�Q�M �U�r�?�2�i�?�2�` �#�B���b�2�/ �Q�` �M�Q�i�V �+���M �#�2

���M���H�v�x�2�/ �b�B�K�B�H���`�H�v �i�Q �h�A�- �#�v �#�B�M�M�B�M�; �Q�7 �i�?�2 ���p�2�`���;�2 �>���K�B�H�i�Q�M�B���M

� �@�/�2�`�B�p���i�B�p�2 ���b �� �7�m�M�+�i�B�Q�M �Q�7� �+�Q�M�b�B�/�2�`�B�M�; ���H�H �`�2�T�H�B�+���b �D�Q�B�M�i�H�v�-

�7�Q�H�H�Q�r�2�/ �#�v �[�m���/�`���i�m�`�2 �B�M�i�2�;�`���i�B�Q�M�X �A�M �i�?�B�b �+���b�2�- �i�?�2 �+�Q�M�i�B�M�m�Q�m�b

���M�/ �[�m���b�B�@�?�Q�K�Q�;�2�M�2�Q�m�b �b���K�T�H�B�M�; �Q�7 �i�?�2� �@�`���M�;�2 �T�2�`�K�B�i�b �i�Q �m�b�2 ��

�H���`�;�2 �M�m�K�#�2�` �Q�7 �#�B�M�b�- �i�?�2�`�2�#�v �2�b�b�2�M�i�B���H�H�v �2�H�B�K�B�M���i�B�M�; �[�m���/�`���i�m�`�2

�2�`�`�Q�`�b�X



208 �j �* �" �h�A

���b �� �}�`�b�i ���T�T�H�B�+���i�B�Q�M�- �i�?�2 �*�"�h�A �b�+�?�2�K�2 �r���b �2�K�T�H�Q�v�2�/ �?�2�`�2

�i�Q �+���H�+�m�H���i�2 �i�?�2 �?�v�/�`���i�B�Q�M �7�`�2�2 �2�M�2�`�;�v �Q�7 �K�2�i�?���M�Q�H�X �A�i �r���b �b�?�Q�r�M

�i�?���i �i�?�2 �K�2�i�?�Q�/ �B�b �`���i�?�2�` �`�Q�#�m�b�i �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �+�?�Q�B�+�2 �Q�7 �B�i�b

�T���`���K�2�i�2�`�b �UK ���b �r�2�H�H ���b �i�?�2 �K���b�b�@�T���`���K�2�i�2�`m� ���M�/ �i�?�2�`�K�Q�b�i���i

�+�Q�m�T�H�B�M�; �i�B�K�2� � �Q�7 �i�?�2 �*�"�V�- �i�?�2 �K�Q�b�i �B�K�T�Q�`�i���M�i �b�2�M�b�B�i�B�p�B�i�v �#�2�B�M�;

�`�2�H���i�B�p�2 �i�QK �X �l�T�Q�M �B�M�+�`�2���b�B�M�;K �- �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M�f�/�v�M���K�B�+�b

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

�?�Q�T�T�B�M�; �/�v�M���K�B�+�b �i�Q �[�m���b�B�@�?�Q�K�Q�;�2�M�2�Q�m�b �+�Q�p�2�`���;�2 �r�B�i�? �� �/�B�7�@

�7�m�b�B�p�2 �/�v�M���K�B�+�b�X �6�Q�` �i�?�2 �b�K���H�H�2�b�i �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���b �+�Q�M�b�B�/�2�`�2�/

�UK = 8 �V�- ���T�T�H�B�+���i�B�Q�M �Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �B�b �`�2�+�Q�K�K�2�M�/�2�/�X �6�Q�`

�H���`�;�2�` �M�m�K�#�2�`�b �Q�7 �`�2�T�H�B�+���b �UK � 16�V�- �B�i �#�2�+�Q�K�2�b �m�M�M�2�+�2�b�b���`�v�X �h�?�2

�+���H�+�m�H���i�2�/� G �p���H�m�2�b �+�Q�K�T���`�2 �r�2�H�H �r�B�i�? �i�?�Q�b�2 �Q�#�i���B�M�2�/ �m�b�B�M�;

�Q�i�?�2�` �K�2�i�?�Q�/�b�X

�h�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �B�b ���+�+�2�H�2�`���i�2�/ �`�2�H���i�B�p�2 �i�Q �h�A �r�B�i�? �a�B�K�T�b�Q�M

�[�m���/�`���i�m�`�2 �U�b�K���H�H�2�` �2�`�`�Q�` �#���` ���i �B�/�2�M�i�B�+���H �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�@

�T�H�B�M�; �i�B�K�2�V�- �Q�r�B�M�; �i�Q �B�K�T�`�Q�p�2�/ �Q�`�i�?�Q�;�Q�M���H �b���K�T�H�B�M�; ���M�/ �`�2�/�m�+�2�/

�[�m���/�`���i�m�`�2 �2�`�`�Q�`�b�X �A�i �B�b �+�Q�K�T���`���#�H�2 �i�Q �>�_�1�- �r�?�B�+�? �b�?���`�2�b �i�?�2

�b���K�2 �Q�`�i�?�Q�;�Q�M���H�@�b���K�T�H�B�M�; ���/�p���M�i���;�2�X �A�i �B�b ���H�b�Q �b�B�K�B�H���` �i�Q �h�A �r�B�i�?

�1�s�h�A �Q�` �J�"���_ ���b �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�Q�`�- �r�?�B�+�? ���+�?�B�2�p�2 �� �b�B�K�B�@

�H���` �B�K�T�`�Q�p�2�K�2�M�i�p�B�����M �Q�`�i�?�Q�;�Q�M���H�@�b�i���i�B�b�i�B�+�b ���/�p���M�i���;�2�-�B�X�2�X�#�v

�2�z�2�+�i�B�p�2�H�v �K�B�t�B�M�; �B�M�7�Q�`�K���i�B�Q�M �+�Q�M�+�2�`�M�B�M�; �/�B�b�i�B�M�+�i �+�Q�M�}�;�m�`���i�B�Q�M���H

�r�2�H�H�b ���+�`�Q�b�b� �@�T�Q�B�M�i�b�X �A�i �b�?�Q�m�H�/ �#�2 �b�i�`�2�b�b�2�/�- �?�Q�r�2�p�2�`�- �i�?���i �i�?�2

�T�`�2�b�2�M�i �K�m�i���i�B�Q�M �B�b �`���i�?�2�` �M�Q�M�@�+�?���H�H�2�M�;�B�M�; �B�M �i�2�`�K�b �Q�7 �Q�`�i�?�Q�;�Q�M���H

�b���K�T�H�B�M�;�X �q�Q�`�F �B�b �B�M �T�`�Q�;�`�2�b�b �i�Q �B�M�p�2�b�i�B�;���i�2 �Q�i�?�2�` �i�v�T�2�b �Q�7 �b�v�b�@

�i�2�K�b �r�B�i�? �K�Q�`�2 �+�Q�K�T�H�B�+���i�2�/ �Q�`�i�?�Q�;�Q�M���H �b�T���+�2�b�, �Ui �V �i�?�2 �b�B�/�2�@�+�?���B�M

�K�m�i���i�B�Q�M �B�M �i�?�2 �+�2�M�i�`���H �`�2�b�B�/�m�2 �Q�7 �� �i�`�B�T�2�T�i�B�/�2 �+�Q�M�b�B�/�2�`�2�/ �B�M �_�2�7�b�X

�R�8�e�-�k�3�y�c �Uii �V �i�?�2 �?�v�/�`�Q�;�2�M�@�i�Q�@�#�`�Q�K�B�M�2 �K�m�i���i�B�Q�M �B�M �i�?�2 �#���b�2 �Q�7 ��

�M�m�+�H�2�Q�i�B�/�2 �+�Q�M�b�B�/�2�`�2�/ �B�M �_�2�7�b�X�k�3�d�-�k�3�3�-�k�N�k�X �>�2�`�2�- �B�i �B�b �2�t�T�2�+�i�2�/

�i�?���i �*�"�h�A ���H�Q�M�2 �U�D�m�b�i �H�B�F�2 �>�_�1�V �r�B�H�H �?�2�H�T �Q�p�2�`�+�Q�K�B�M�; �#���`�`�B�2�`�b �B�M

�i�?�2 �Q�`�i�?�Q�;�Q�M���H �b�T���+�2 �r�?�2�M �i�?�2�b�2 �#���`�`�B�2�`�b ���`�2 �H�Q�r ���i �b�Q�K�2� �@�p���H�m�2

�U���b �B�M �i�?�2 �}�`�b�i �b�v�b�i�2�K �K�2�M�i�B�Q�M�2�/�V�- �#�m�i �K���v �#�2 �B�M�b�m�{�+�B�2�M�i �Q�M �B�i�b
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�Q�r�M �r�?�2�M �i�?�2�b�2 �#���`�`�B�2�`�b ���`�2 �?�B�;�? ���i ���H�H� �@�p���H�m�2�b �U���b �B�M �i�?�2 �b�2�+�Q�M�/

�b�v�b�i�2�K �K�2�M�i�B�Q�M�2�/�V�- �B�M �r�?�B�+�? �+���b�2 ���/�/�B�i�B�Q�M���H �K�Q�/�B�}�+���i�B�Q�M�b �K�m�b�i

�#�2 ���T�T�H�B�2�/ �i�Q �+�`�2���i�2 ���`�i�B�}�+�B���H�H�v ���M �Q�`�i�?�Q�;�Q�M���H �i�m�M�M�2�H ���i �H�2���b�i �Q�p�2�`

�� �H�B�K�B�i�2�/� �@�`���M�;�2�X

�*�Q�K�T���`�2�/ �i�Q �2�t�B�b�i�B�M�; �J�.�@�#���b�2�/ ���H�+�?�2�K�B�+���H �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�@

�H���i�B�Q�M �K�2�i�?�Q�/�b�- �i�?�2 �*�"�h�A �b�+�?�2�K�2 �+���M �#�2 �p�B�2�r�2�/ �B�M ���i �H�2���b�i �i�?�`�2�2

�/�B�z�2�`�2�M�i �r���v�b�, �Ui �V ���b �� �+�Q�M�i�B�M�m�Q�m�b�f�/�2�i�2�`�K�B�M�B�b�i�B�+�f�/�v�M���K�B�+���H �U�B�M�@

�b�i�2���/ �Q�7 �/�B�b�+�`�2�i�2�f�b�i�Q�+�?���b�i�B�+�V ���M���H�Q�; �Q�7 �i�?�2 �>�_�1 �b�+�?�2�K�2�k�d�d�-�k�N�9�-�k�N�8

�Q�` �i�?�2 �>�_�S �b�+�?�2�K�2�c�j�k�e���j�k�3�Uii �V ���b �� �+�Q�`�`�2�H���i�2�/ �K�m�H�i�B�T�H�2�@�`�2�T�H�B�+�� ���M���@

�H�Q�; �U�`�2�K�B�M�B�b�+�2�M�i �Q�7 �Q�i�?�2�` �b�r���`�K�-�j�e�3���j�d�R�K�m�H�i�B�T�H�2�@�r���H�F�2�`�j�d�k�-�j�d�j�Q�`

�~�v�B�M�;�@�:���m�b�b�B���M�j�d�9�-�j�d�8���T�T�`�Q���+�?�2�b�V �Q�7 �i�?�2� �@�H�Q�+���H �2�H�2�p���i�B�Q�M �m�K�@

�#�`�2�H�H�� �b���K�T�H�B�M�; �U� �@�G�1�l�a�V �b�+�?�2�K�2�R�8�9���R�8�d�U�Q�` �i�?�2 �+�Q�M�+�2�T�i�m���H�H�v

�b�B�K�B�H���` �~���i�@�?�B�b�i�Q�;�`���K�j�8�e�-�j�8�d� �@�K�2�i���/�v�M���K�B�+�b�-�R�9�j�-�R�e�j�-�j�8�3���/���T�i�B�p�2

�B�M�i�2�;�`���i�B�Q�M�-�j�8�N ���/���T�i�B�p�2 �#�B���b�B�M�; �7�Q�`�+�2�-�R�9�8���/���T�i�B�p�2�H�v �#�B���b�2�/�R�9�R

���M�/ �2�t�T���M�/�2�/�@�2�M�b�2�K�#�H�2�j�e�y���j�e�e�K�2�i�?�Q�/�b�V�c �Uiii �V ���b ���M �2�[�m�B�H�B�#�`�B�m�K

�K�m�H�i�B�T�H�2�@�`�2�T�H�B�+�� �p���`�B���M�i �Q�7 �i�?�2 �b�H�Q�r�@�;�`�Q�r�i�?�9�y�R�-�9�y�k�U�a�:�V �K�2�i�?�Q�/

�U�#�v�T���b�b�B�M�; �i�?�2 ���b�b�Q�+�B���i�2�/ �?�v�b�i�2�`�2�b�B�b �B�b�b�m�2�b�9�y�j���9�y�8�Q�` �i�?�2 �`�2�[�m�B�`�2�@

�K�2�M�i �7�Q�` �2�t�T�Q�M�2�M�i�B���H ���p�2�`���;�B�M�; �Q�p�2�` �K�m�H�i�B�T�H�2 �`�2�T�2���i�b�9�y�e���9�y�N�V�X

�*�Q�K�T���`�2�/ �i�Q �T�H���B�M �h�A�- �B�i �b�?���`�2�b �i�?�2 ���/�p���M�i���;�2 �Q�7 �>�_�1�f�>�_�S

���M�/� �@�G�1�l�a �B�M �i�2�`�K�b �Q�7 �2�M�?���M�+�2�/ �Q�`�i�?�Q�;�Q�M���H �b���K�T�H�B�M�;�X�k�9�9�-�k�3�R�-�k�3�k�-�k�3�N

�*�Q�K�T���`�2�/ �i�Q �>�_�1�f�>�_�S�- �B�i �T�2�`�K�B�i�b �� �/�2�i�2�`�K�B�M�B�b�i�B�+ ���M�/ �+�Q�M�i�B�M�m�Q�m�b

�b���K�T�H�B�M�; �Q�7 �i�?�2� �@�`���M�;�2�- ���M�/ �#�v�T���b�b�2�b �i�?�2 �M�2�2�/ �7�Q�` �� �+���`�2�7�m�H �T�`�2�b�@

�2�H�2�+�i�B�Q�M�k�d�R�-�k�N�8�-�j�R�k�-�j�9�R���j�9�9�-�j�9�e�-�j�9�d�-�j�8�y�Q�7 �i�?�2� �@�H���/�/�2�` ���M�/ �2�t�+�?���M�;�2�@

���i�i�2�K�T�i �B�M�i�2�`�p���H�X �*�Q�K�T���`�2�/ �i�Q �#�Q�i�? �h�A ���M�/ �>�_�1�f�>�_�S�- �i�?�2

�[�m���b�B�@�?�Q�K�Q�;�2�M�2�Q�m�b� �@�b���K�T�H�B�M�; ���H�b�Q �2�b�b�2�M�i�B���H�H�v �`�2�K�Q�p�2�b �[�m���/�`���@

�i�m�`�2 �2�`�`�Q�`�b�X �6�B�M���H�H�v�- �+�Q�K�T���`�2�/ �i�Q� �@�G�1�l�a�- �B�i �2�H�B�K�B�M���i�2�b �U�Q�` �/�`���b�i�B�@

�+���H�H�v �`�2�/�m�+�2�b�V �i�?�2 �/�2���/ �i�B�K�2 ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �T�`�2�Q�T�i�B�K�B�x���i�B�Q�M

�Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�R�8�9�Q�`�- ���H�i�2�`�M���i�B�p�2�H�v�- �i�?�2 �m�b�2 �Q�7 �i�?�B�b �7�Q�`�K���H�H�v

�M�Q�M�@�2�[�m�B�H�B�#�`�B�m�K �b�i���i�B�b�i�B�+�b�R�9�e�B�M �i�?�2 �T�`�Q�/�m�+�i�B�Q�M �+���H�+�m�H���i�B�Q�M�X�j�8�3 �6�Q�`

�i�?�2 ���#�Q�p�2 �`�2���b�Q�M�b�- �i�?�2 �*�"�h�A �b�+�?�2�K�2 �+�2�`�i���B�M�H�v �`�2�T�`�2�b�2�M�i�b �� �m�b�2�7�m�H

���/�/�B�i�B�Q�M �i�Q �i�?�2 ���H�+�?�2�K�B�+���H �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M �i�Q�Q�H�F�B�i�X
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�G�B�F�2 �h�A ���M�/ �>�_�1�f�>�_�S�- �i�?�2 �*�"�h�A �K�2�i�?�Q�/ �B�b ���H�b�Q �B�M�i�`�B�M�b�B�+���H�H�v

�T���`���H�H�2�H�X �>�Q�r�2�p�2�`�- ���b�b�m�K�B�M�; �i�?���i �i�?�2 �`�2�T�H�B�+���b ���`�2 ���b�b�B�;�M�2�/ �i�Q �b�2�T�@

���`���i�2 �T�`�Q�+�2�b�b�Q�`�b �U�B�M�+�H�m�/�B�M�; �T�Q�b�b�B�#�H�2 �:�S�l �B�K�T�H�2�K�2�M�i���i�B�Q�M�b �Q�`�f���M�/

�+�H�Q�m�/�@�+�Q�K�T�m�i�B�M�; ���T�T�H�B�+���i�B�Q�M�b�V�- �i�?�2 �`�2�[�m�B�`�2�K�2�M�i �Q�7 ���M ���H�H�@�i�Q�@���H�H

�B�M�7�Q�`�K���i�B�Q�M �2�t�+�?���M�;�2 �#�2�i�r�2�2�M �T�`�Q�+�2�b�b�Q�`�b ���i �2�p�2�`�v �i�B�K�2�b�i�2�T �K�B�;�?�i

�`�2�T�`�2�b�2�M�i �� �/�`���r�#���+�F �Q�7 �i�?�2 �K�2�i�?�Q�/ �`�2�H���i�B�p�2 �i�Q �i�?�2 �M�Q�@�2�t�+�?���M�;�2

���M�/ �B�M�7�`�2�[�m�2�M�i �2�t�+�?���M�;�2 �b�B�i�m���i�B�Q�M�b �Q�7 �h�A ���M�/ �>�_�1�f�>�_�S�- �`�2�b�T�2�+�@

�i�B�p�2�H�v�X ���H�i�?�Q�m�;�? �i�?�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �B�b �H�B�;�?�i�r�2�B�;�?�i �U�>���K�B�H�i�Q�M�B���M

� �@�/�2�`�B�p���i�B�p�2�-�B�X�2�X�� �b�B�M�;�H�2 �`�2���H �M�m�K�#�2�`�V�- �i�?�2 �b�v�M�+�?�`�Q�M�B�x���i�B�Q�M �`�2�@

�[�m�B�`�2�K�2�M�i �K���v �+���m�b�2 �� �T�2�`�7�Q�`�K���M�+�2 �H�Q�b�b �U�`�2�/�m�+�2�/ �b�+���H���#�B�H�B�i�v ���M�/

�7���m�H�i �i�Q�H�2�`���M�+�2�V�X �l�M�H�2�b�b ���b�v�M�+�?�`�Q�M�Q�m�b �p���`�B���M�i�b�9�R�y�-�9�R�R�Q�` �K�m�H�i�B�T�H�2�@

�i�B�K�2�b�i�2�T �b�+�?�2�K�2�b�9�R�k�-�9�R�j�+���M �#�2 �/�2�p�2�H�Q�T�2�/�- �i�?�B�b �T�2�`�7�Q�`�K���M�+�2 �H�Q�b�b

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

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

�K�Q�`�2 �/���i�� �2�t�+�?���M�;�2 ���i �� �K�Q�`�2 �7�`�2�[�m�2�M�i �`���i�2�X

�h�?�B�b �b�+�?�2�K�2 �Q�T�2�M�b �i�?�2 �r���v �i�Q ���i �H�2���b�i �i�r�Q �i�v�T�2�b �Q�7 �;�2�M�2�`���H�B�x���@

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

�+���M �#�2 �K�Q�/�B�}�2�/�f�;�2�M�2�`���H�B�x�2�/ ���M�/ �B�M �T���`�i�B�+�m�H���` �i�?�2 �7�Q�H�H�Q�r�B�M�;�, �Ui �V

�/�B�z�2�`�2�M�i �7�m�M�+�i�B�Q�M�b� �K���v �#�2 �m�b�2�/ �B�M �1�[�X �j�X�e �i�Q �K�Q�/�m�H���i�2 �i�?�2 �`�2�T�H�B�+��

�/�2�M�b�B�i�v ���H�Q�M�;� �U�2�X�;�X�b�K�Q�Q�i�?�B�M�; �i�?�2 �i�B�T�b �Q�` ���/�/�B�M�; �T�H���i�2���m�b�R�8�9

�7�Q�` �� �/�2�M�b�2�` �b���K�T�H�B�M�; �+�H�Q�b�2 �i�Q �Q�` ���i �i�?�2 �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b�V�c �Uii �V

�/�B�z�2�`�2�M�i �K���i�`�B�+�2�b�* �K���v �#�2 �m�b�2�/ �B�M �1�[�X �j�X�R�9 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q

�� �i�Q �M�Q�M�@�m�M�B�7�Q�`�K �r�2�B�;�?�i�B�M�; �Q�7 �i�?�2� �@�7�Q�`�+�2�b �B�M�i�Q �i�?�2� �@�7�Q�`�+�2�- �U�2�X�;�X

�+���M�+�2�H�B�M�; �i�?�2 �2�z�2�+�i �Q�7 �?�B�;�?�2�`�@�Q�`�/�2�` �/�2�`�B�p���i�B�p�2�b �#�v ���H�i�2�`�M���i�B�M�; �M�Q�M�@

�B�M�i�2�;�2�` �r�2�B�;�?�i�b �B�M ���M���H�Q�;�v �i�Q �b�i���M�/���`�/ �[�m���/�`���i�m�`�2 �K�2�i�?�Q�/�b�V�c �Uiii �V

�i�?�2 �+�Q�m�T�H�B�M�; �#�2�i�r�2�2�M �`�2�T�H�B�+���b �K���v �#�2 �;�2�M�2�`���H�B�x�2�/ �7�`�Q�K �b�2�[�m�2�M�@

�i�B���H �T���B�`�r�B�b�2 �+�Q�M�b�i�`���B�M�i�b �i�Q �T�Q�b�b�B�#�H�v �M�Q�M�@�T���B�`�r�B�b�2 �T�Q�i�2�M�i�B���H�b �U�2�X�;�X

�+�Q�H�H�2�+�i�B�p�2 �Q�` �?���`�K�Q�M�B�+�V�c �Uiv �V �i�?�2 �h�A�@�H�B�F�2 �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�Q�` �Q�7

�1�[�X �j�X�k�k �K���v �#�2 �`�2�T�H���+�2�/ �#�v �� �b�i���i�B�b�i�B�+���H�H�v �K�Q�`�2 �T�Q�r�2�`�7�m�H �Q�M�2 �Q�7

�i�?�2 �J�"���_ �i�v�T�2�c�k�8�R�-�j�9�y�-�j�d�3���j�3�k�Uv�V �*�"�h�A �r�Q�m�H�/ �#�2�M�2�}�i �7�`�Q�K �i�?�2

�m�b�2 �Q�7 ���M ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; �T���i�? �T�`�2�b�2�M�i�B�M�; �� �p���M�B�b�?�B�M�; �7�`�2�2�@
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�2�M�2�`�;�v �/�2�`�B�p���i�B�p�2 ���i �i�?�2 �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b �U�`�2�b�B�/�m���H �7�`�2�2�@�2�M�2�`�;�v

�#���`�`�B�2�`�b ���H�Q�M�;� �/�2�+���v�B�M�; ���i �H�2���b�i �B�MK � 2 �B�M�b�i�2���/ �Q�7K � 1 �7�Q�` �H���`�;�2

K �- ���b �b�?�Q�r�M �B�M �a�2�+�i�X �j�X���V�X

�a�2�+�Q�M�/�- �i�?�2 ���T�T�H�B�+���i�B�Q�M �`���M�;�2 �Q�7 �*�"�h�A�- �`�2�b�i�`�B�+�i�2�/ �?�2�`�2 �i�Q

���H�+�?�2�K�B�+���H �T�`�Q�+�2�b�b�2�b�- �+���M �#�2 �2�t�i�2�M�/�2�/ �i�Q �2�M�+�Q�K�T���b�b �2�B�i�?�2�` �i�?�2�`�@

�K�Q�/�v�M���K�B�+ �Q�` �+�Q�M�7�Q�`�K���i�B�Q�M���H �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2�b�X �A�M �i�?�2 �7�Q�`�K�2�`

�+���b�2�- �2�t�i�2�M�b�B�Q�M �i�Q �� �*�" �p���`�B���M�i �Q�7 �T���`���H�H�2�H �i�2�K�T�2�`�B�M�;�k�d�d�U�B�X�2�X��

�*�"�S�h �b�+�?�2�K�2�V ���T�T�2���`�b �`�2�H���i�B�p�2�H�v �b�i�`���B�;�?�i�7�Q�`�r���`�/ �+�Q�M�b�B�/�2�`�B�M�; �i�?���i

�b�+���H�B�M�; �i�?�2 �i�2�K�T�2�`���i�m�`�2 �B�b �2�[�m�B�p���H�2�M�i �i�Q �b�+���H�B�M�; �i�?�2 �b�v�b�i�2�K �T�Q�@

�i�2�M�i�B���H �2�M�2�`�;�v�X �a�m�+�? �� �*�"�S�h �b�+�?�2�K�2 �r�Q�m�H�/ �`�2�T�`�2�b�2�M�i �� �7�Q�`�K �Q�7

�K�m�H�i�B�+���M�Q�M�B�+���H �b���K�T�H�B�M�;�X�9�R�9���9�R�e�A�M �i�?�2 �H���i�i�2�` �+���b�2�- �2�t�i�2�M�b�B�Q�M �i�Q

�� �*�" �p���`�B���M�i �Q�7 �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;�R�k�8�-�j�e�d�U�B�X�2�X�� �*�"�l�a �b�+�?�2�K�2�V

�+�Q�m�H�/ �#�2 �/�2�b�B�;�M�2�/�2�X�;�X�#�v ���M�+�?�Q�`�B�M�; �?���`�K�Q�M�B�+ �T�Q�i�2�M�i�B���H�b �i�Q �i�?�2

�*�" ���M�/ �T�`�Q�T���;���i�B�M�; �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �`�2�b�i�`���B�M�B�M�; �7�Q�`�+�2�b �Q�M�i�Q �i�?�2

�*�"�X �6�B�M���H�H�v �i�?�2 �2�t�i�2�M�b�B�Q�M �Q�7 �i�?�2 �*�" ���T�T�`�Q���+�? �i�Q �K�m�H�i�B�b�i���i�2 �T�`�Q�#�@

�H�2�K�b�R�8�d�-�j�j�k�-�j�j�8�-�9�R�d�U�2�X�;�X�T���i�? �Q�` �M�2�i�r�Q�`�F �Q�7 �*�"�b �+�Q�M�M�2�+�i�B�M�; �i�?�2

�/�B�z�2�`�2�M�i �b�i���i�2�b �Q�7 �� �b�v�b�i�2�K�V ���b �r�2�H�H ���b �K�m�H�i�B�/�B�K�2�M�b�B�Q�M���H �T�`�Q�#�H�2�K�b

�U�b�m�#�@�*�"�b ���M�+�?�Q�`�2�/ �i�Q �� �K���B�M �*�"�V �+���M ���H�b�Q �#�2 �2�M�p�B�b�B�Q�M�2�/�X
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�� �L�. �Z�l �� �. �_ �� �h �l �_ �1

�A�L�h�1�: �_�� �h �A�P�L

�h�?�B�b ���T�T�2�M�/�B�t �B�M�p�2�b�i�B�;���i�2�b �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �T�`�Q�T�2�`�i�B�2�b �Q�7 �i�?�2 �*�"�h�A

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

���M���H�Q�;�v �r�B�i�? �[�m���/�`���i�m�`�2 �B�M�i�2�;�`���i�B�Q�M�X �J�Q�`�2 �T�`�2�+�B�b�2�H�v�- �B�i �B�b �b�?�Q�r�M

�i�?���i �i�?�2 �p���`�B���i�B�Q�M ���K�T�H�B�i�m�/�2G?
� �Q�7G� (�) �/�2�+�`�2���b�2�b ���i �H�2���b�i ���b

K � 1 �B�M �i�?�2 �H�B�K�B�i �Q�7 �H���`�;�2K �U�r�B�i�?K �2�p�2�M�V�- ���b �b�m�;�;�2�b�i�2�/ �#�v

�6�B�;�X �j�X�R�# ���M�/ �j�X�e�X

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

�#�2�H�i �U�*�"�V �b�T���M�M�B�M�; �i�?�2� �@�`���M�;�2[0; 1] �Q�7 �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2

G(� ) �r�B�i�?K �2�[�m�B�/�B�b�i���M�i �`�2�T�H�B�+���b ���i �b�T���+�B�M�;�b2K � 1 ���H�Q�M�; �i�?�2

�+���#�H�2 �U�6�B�;�X �j�X���X�R���V �B�b �K���i�?�2�K���i�B�+���H�H�v �2�[�m�B�p���H�2�M�i �i�Q �i�?�2 �b�B�i�m���i�B�Q�M

�Q�7 �� �i�`���B�M �b�T���M�M�B�M�; �� �T�2�`�B�Q�/�B�+ �7�m�M�+�i�B�Q�Mg(x) �Q�7 �T�2�`�B�Q�/2� �r�B�i�?

K �2�[�m�B�/�B�b�i���M�i �+���`�`�B���;�2�b ���i �b�T���+�B�M�;�b2�K � 1 �b�T���M�M�B�M�; �Q�M�2 �T�2�`�B�Q�/

�U�6�B�;�X �j�X���X�R�#�V�X �h�?�2 �7�m�M�+�i�B�Q�Mg(x) �B�b �Q�#�i���B�M�2�/ �#�v �K�B�`�`�Q�`�B�M�;G(� )

���i � = 0 �Q�1̀�- �T�2�`�B�Q�/�B�+���H�H�v �i�`���M�b�H���i�B�M�; �i�?�2 �K�B�`�`�Q�`�2�/ �7�m�M�+�i�B�Q�M �#�v

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

�i�?�2 �M�2�r �p���`�B���#�H�2x�X
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�6�B�;�m�`�2 �j�X���X�R�,���M���H�Q�;�v �#�2�i�r�2�2�M �i�?�2 �*�"�h�A �b�+�?�2�K�2 ���M�/ �i�?�2 �b���K�T�H�B�M�; �Q�7
���M �2�p�2�M �T�2�`�B�Q�/�B�+ �7�m�M�+�i�B�Q�M �#�v �� �i� �̀��B�M �Q�7 �2�[�m�B�b�T���+�2�/ �T�Q�B�M�i�b�X�h�?�2 �B�H�H�m�b�i�`���i�B�Q�M
�+�Q�M�b�B�/�2�`�b �� �+�Q�M�p�2�v�Q�` �#�2�H�i �U�*�"�V �r�B�i�?K = 8 �`�2�T�H�B�+���b�- ���M���H�Q�; �i�Q �� �i�`���B�M �r�B�i�? �3
�+���`�`�B���;�2�b�X

�A�M �i�?�B�b ���M���H�Q�;�v�- �r�2 �M�Q�r �?���p�2 �� �T�2�`�B�Q�/�B�+ �7�m�M�+�i�B�Q�Mg(x) �Q�7 �T�2�`�B�Q�/

2� �i�?���i �B�b �2�p�2�M �Q�p�2�` �i�?�2 �`�2�7�2�`�2�M�+�2 �B�M�i�2�`�p���H[0; 2� )�X �h�?�B�b �7�m�M�+�i�B�Q�M

�B�b �b���K�T�H�2�/ �#�vK �2�[�m�B�/�B�b�i���M�i �T�Q�B�M�i�b ���i �H�Q�+���i�B�Q�M�b

xk = s+ kh �r�B�i�? k = 0 : : : K � 1 ���M�/ h = 2 �K � 1; �U�j�X���X�R�V

�r�?�2�`�2s �`�2�T�`�2�b�2�M�i�b �i�?�2 �Q�z�b�2�i �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �}�`�b�i �T�Q�B�M�ik = 0 �X �L�Q�i�2

�i�?���is �+���M ���H�r���v�b �#�2 �b�2�H�2�+�i�2�/ �B�M �i�?�2 �B�M�i�2�`�p���H[0; h) �#�v �+�Q�M�b�B�/�2�`���i�B�Q�M

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

�+���`�`�B���;�2�b�X �q�2 ���H�b�Q �B�M�i�`�Q�/�m�+�2 �i�?�2 �M�2�;���i�B�p�2 �}�`�b�i �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2

�7�m�M�+�i�B�Q�M

f (x) = � g0(x): �U�j�X���X�k�V
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�A�M �T�`���+�i�B�+���H ���T�T�H�B�+���i�B�Q�M�b �Q�7 �*�"�h�A�- �i�?�2 �>���K�B�H�i�Q�M�B���M�@�+�Q�m�T�H�B�M�;

�b�+�?�2�K�2 �r�B�H�H �#�2 �/�2�}�M�2�/ �#�v �� �+�Q�M�i�B�M�m�Q�m�b�H�v �/�B�z�2�`�2�M�i�B���#�H�2 �7�m�M�+�i�B�Q�M

�Q�7� �- �B�M �r�?�B�+�? �+���b�2G(� ) �B�b ���H�b�Q �+�Q�M�i�B�M�m�Q�m�b�H�v �/�B�z�2�`�2�M�i�B���#�H�2�X �h�?�2

�b���K�2 ���T�T�H�B�2�b �i�Qg(x) �B�M �i�?�2 ���M���H�Q�;�v �Q�7 �6�B�;�X �j�X���X�R�#�- �2�t�+�2�T�i �7�Q�` �i�?�2

�T�Q�b�b�B�#�H�2 �Q�+�+�m�`�`�2�M�+�2 �Q�7 �F�B�M�F�b ���i �B�M�i�2�;�2�` �K�m�H�i�B�T�H�2�b �Q�7� �X �h�?�2�b�2 �Q�+�+�m�`

�#�2�+���m�b�2 �i�?�2 �/�2�`�B�p���i�B�p�2G0(� ) �Q�7G(� ) �;�2�M�2�`���H�H�v �/�B�z�2�`�b �7�`�Q�K �x�2�`�Q

���i �i�?�2 �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b� = 0 �Q��̀ = 1 �X ���b �� �`�2�b�m�H�i�-f (x) �B�b

�+�Q�M�i�B�M�m�Q�m�b �2�t�+�2�T�i ���i �i�?�2�b�2 �T�Q�B�M�i�b�- �r�?�2�`�2 �B�i �r�B�H�H �T�`�2�b�2�M�i �D�m�K�T�b�X ���M

�B�H�H�m�b�i�`���i�B�p�2 �2�t���K�T�H�2 �7�Q�` �7�m�M�+�i�B�Q�M�bg(x) ���M�/f (x) �r�B�i�? �i�?�2 ���#�Q�p�2

�T�`�Q�T�2�`�i�B�2�b �B�b �b�?�Q�r�M �B�M �6�B�;�b�X �j�X���X�k�� ���M�/ �j�X���X�k�#�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�A�M �i�?�2 ���M���H�Q�;�v �Q�7 �6�B�;�X �j�X���X�R�# �i�Q �i�?�2 �*�" �b�B�i�m���i�B�Q�M�- �i�?�2 �i�Q�i���H

�7�Q�`�+�2 �Q�M �i�?�2 �i�`���B�M �Q�7 �T�Q�B�M�i�b �U���M���H�Q�; �i�Q �i�?�2 �K�2���M �7�Q�`�+�2 �Q�M �i�?�2� �@

�p���`�B���#�H�2�V �B�b �;�B�p�2�M �7�Q�` �� �b�T�2�+�B�}�+ �p���H�m�2 �Q�7s �U���M���H�Q�; �i�Q �i�?�2~� �@�p���`�B���#�H�2�V

�#�v

F (s) =
K � 1X

k=0

f (kh + s): �U�j�X���X�j�V

���b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �j�X���X�k�+�- �i�?�B�b �b�m�K �?���b �� �b�B�K�T�H�2 �B�M�i�2�`�T�`�2�i���i�B�Q�M�X

�A�i �`�2�T�`�2�b�2�M�i�b �� �i�`���T�2�x�Q�B�/���H �[�m���/�`���i�m�`�2 �2�b�i�B�K���i�2 �i�Q �i�?�2 �B�M�i�2�;�`���H �Q�7

�i�?�2 �T�2�`�B�Q�/�B�+ �7�m�M�+�i�B�Q�Mf (x) �Q�p�2�` �i�?�2 �T�2�`�B�Q�/[s;2� + s)�X �"�2�+���m�b�2

f (x) �B�b �i�?�2 �M�2�;���i�B�p�2 �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �T�2�`�B�Q�/�B�+ �7�m�M�+�i�B�Q�Mg(x)�- �B�i�b

�2�t���+�i �B�M�i�2�;�`���H �Q�p�2�` �Q�M�2 �T�2�`�B�Q�/ �K�m�b�i �#�2 �x�2�`�Q�X �h�?�m�b�- �7�Q�` ���M�vs�-

�r�2 �2�t�T�2�+�iF (s) �i�Q �+�Q�M�p�2�`�;�2 �i�Q �x�2�`�Q �B�M �i�?�2 �H�B�K�B�iK ! 1 �X �h�?�2

�7�Q�H�H�Q�r�B�M�; �T���`���;�`���T�?�b �B�M�p�2�b�i�B�;���i�2 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �+�Q�M�p�2�`�;�2�M�+�2

�`���i�2�X
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�6�B�;�m�`�2 �j�X���X�k�,�A�H�H�m�b�i� �̀��i�B�p�2 �7�m�M�+�i�B�Q�M�b �b�m�T�T�Q�`�i�B�M�; �i�?�2 �/�B�b�+�m�b�b�B�Q�M �B�M �a�2�+�i�X �j�X���X
�S���M�2�H �U���V �b�?�Q�r�b �i�?�2 �B�H�H�m�b�i�`���i�B�p�2 �7�m�M�+�i�B�Q�Mg(x) �/�2�}�M�2�/ �Q�p�2�` �i�?�2 �`�2�7�2�`�2�M�+�2 �T�2�`�B�Q�/
[0; 2� [ ���bx + �b�B�M(x2 ) �B�7x < � �Q�(̀2� � x) + �b�B�M((2 � � x)2 ) �B�7x � � �X �S���M�2�H �U�#�V
�b�?�Q�r�b �i�?�2 �M�2�;���i�B�p�2 �/�2�`�B�p���i�B�p�2f (x) �Q�7g(x)�X �S���M�2�H �U�+�V �B�H�H�m�b�i�`���i�2�b �i�?�2 �i�`���T�2�x�Q�B�/���H
�B�M�i�2�;�`���i�B�Q�M �Q�7f (x) �U�#�H�m�2�V ���b �� �b�?���/�2�/ ���`�2�� �U�Q�`���M�;�2�V �r�B�i�?K = 8 ���M�/s = 0 :4�X
�h�?�2 �p�2�`�i�B�+���H �H�B�M�2�b �b�?�Q�r �i�?�2 �T�Q�b�B�i�B�Q�M�b �Q�7 �i�?�2 �+���`�`�B���;�2�b ���i �p���H�m�2�bxm �X �h�?�2
�i�`���T�2�x�Q�B�/�b ���`�2 �b�2�2�M �i�Q �`�2�T�`�2�b�2�M�i �� �T�Q�Q�` ���T�T�`�Q�t�B�K���i�B�Q�M ���i �i�?�2 �/�B�b�+�Q�M�i�B�M�m�B�i�B�2�b�X
�S���M�2�H �U�/�V �B�H�H�m�b�i�`���i�2�b �i�?�2 �i�Q�i���H �7�Q�`�+�2~F (~s) �Q�7 �1�[�X �j�X���X�9 �7�Q�` �/�B�z�2�`�2�M�i �p���H�m�2�b �Q�7
K �X �S���M�2�H �U�2�V �B�H�H�m�b�i�`���i�2�b �i�?�2 �T�Q�i�2�M�i�B���H �2�M�2�`�;�v~G(~s) �7�Q�` �/�B�z�2�`�2�M�i �p���H�m�2�b �Q�7K �X
�r�?�B�+�? �B�b �i�?�2 �`�m�M�M�B�M�; �B�M�i�2�;�`���H �Q�7~F �7�Q�` �/�B�z�2�`�2�M�i �M�m�K�#�2�`�b �Q�7 �`�2�T�H�B�+���bK �X �S���M�2�H
�U�7�V �b�?�Q�r�b �B�M �� �H�Q�;�@�H�Q�; �7�Q�`�K �i�?�2 �`�2�b�B�/�m���H �B�M�i�2�;�`���HR(~s) �Q�7 �1�[�X �j�X���X�3 ���b �� �7�m�M�+�i�B�Q�M
�Q�7K �7�Q�` �/�B�z�2�`�2�M�i �p���H�m�2�b �Q�7~s�X �S���M�2�H �U�;�V �b�?�Q�r�b �B�M �� �H�Q�;�@�H�Q�; �7�Q�`�K �i�?�2 �+�Q�`�`�2�+�i�2�/
�`�2�b�B�/�m���H �B�M�i�2�;�`���HR0(~s) �Q�7 �1�[�X �j�X���X�R�y�X �L�Q�i�2 �i�?���i �i�?�2 �H�Q�;���`�B�i�?�K �Q�7 �i�?�2 ���#�b�Q�H�m�i�2
�p���H�m�2 �Q�7R �Q�R̀0 �B�b �/�B�b�T�H���v�2�/�X �h�?�2 �+�m�b�T �B�M �S���M�2�H �U�;�V �B�b �2�t�T�H���B�M�2�/ �#�v �� �+�?���M�;�2
�Q�7 �b�B�;�M�X
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�h�?�2 �7�m�M�+�i�B�Q�MF (s) �B�b �T�2�`�B�Q�/�B�+ �Q�7 �T�2�`�B�Q�/h�- �Q�/�/ �Q�p�2�` �i�?�2 �`�2�7�2�`�2�M�+�2

�B�M�i�2�`�p���H[0; h) ���M�/ �;�2�M�2�`���H�H�v �/�B�b�+�Q�M�i�B�M�m�Q�m�b ���is �p���H�m�2�b �r�?�B�+�? ���`�2

�B�M�i�2�;�2�` �K�m�H�i�B�T�H�2�b �Q�7h�X �A�M�i�`�Q�/�m�+�B�M�;

~s = h� 1s ���M�/ ~F (~s) = F (h~s) =
K � 1X

k=0

f ((k + ~s)h); �U�j�X���X�9�V

�i�?�2 �7�m�M�+�i�B�Q�M~F (~s) �B�b �T�2�`�B�Q�/�B�+ �Q�7 �T�2�`�B�Q�/ �R�- �Q�/�/ �Q�p�2�` �i�?�2 �`�2�7�2�`�2�M�+�2

�B�M�i�2�`�p���H[0; 1) ���M�/ �;�2�M�2�`���H�H�v �/�B�b�+�Q�M�i�B�M�m�Q�m�b ���i �B�M�i�2�;�2�` �p���H�m�2�b �Q�7~s�X

�h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �T�Q�i�2�M�i�B���H �2�M�2�`�;�v �Q�7 �i�?�2 �i�`���B�M �Q�7 �T�Q�B�M�i�b

�U���M���H�Q�; �i�Q �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2G� (�) �Q�7 �i�?�2 �*�" �Q�p�2�` �i�?�2 �B�M�i�2�`�p���H

[0; 2�K � 1]�V �B�b �;�B�p�2�M �#�v

G(s) = �

sZ

0

�/s0F (s0): �U�j�X���X�8�V

�h�?�2 �7�m�M�+�i�B�Q�MG(s) �B�b �T�2�`�B�Q�/�B�+ �Q�7 �T�2�`�B�Q�/h�- �2�p�2�M �Q�p�2�` �i�?�2 �`�2�7�2�`�2�M�+�2

�B�M�i�2�`�p���H[0; h) �r�B�i�? ���M �2�t�i�`�2�K�m�K ���ih/2 �- ���M�/ �T�Q�b�b�B�#�H�v �T�`�2�b�2�M�i�b

�F�B�M�F�b ���is �p���H�m�2�b �r�?�B�+�? ���`�2 �B�M�i�2�;�2�` �K�m�H�i�B�T�H�2�b �Q�7h�X �l�b�B�M�; �i�?�2

�p���`�B���#�H�2~s ���M�/ �B�M�i�`�Q�/�m�+�B�M�;

~G(~s) = �

~sZ

0

�/~s0~F (~s0) ; �U�j�X���X�e�V

�Q�M�2 �K���v �r�`�B�i�2

G(s) = h ~G(h� 1s): �U�j�X���X�d�V

�h�?�2 �7�m�M�+�i�B�Q�M~G(~s) �B�b �T�2�`�B�Q�/�B�+ �Q�7 �T�2�`�B�Q�/ �R�- �2�p�2�M �Q�p�2�` �i�?�2 �`�2�7�2�`�2�M�+�2

�B�M�i�2�`�p���H[0; 1) �r�B�i�? ���M �2�t�i�`�2�K�m�K ���i1/2 �- ���M�/ �T�Q�b�b�B�#�H�v �T�`�2�b�2�M�i�b

�F�B�M�F�b ���i �B�M�i�2�;�2�` �p���H�m�2�b �Q�7~s�X

�h�?�2 �7�m�M�+�i�B�Q�M�b~F (~s) ���M�/~G(~s) �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �B�H�H�m�b�i�`���i�B�p�2
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�7�m�M�+�i�B�Q�M�bg(x) ���M�/f (x) ���`�2 �b�?�Q�r�M �B�M �6�B�;�b�X �j�X���X�k�/ ���M�/ �j�X���X�k�2�-

�`�2�b�T�2�+�i�B�p�2�H�v�- �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �+�?�Q�B�+�2�bK = 2 ; 4; 8; 16; 32 �Q�6̀4�X �*�Q�M�@

�p�2�`�;�2�M�+�2 �B�b �Q�#�b�2�`�p�2�/ �m�T�Q�M �B�M�+�`�2���b�B�M�;K �- �B�M �r�?�B�+�?~F (~s) �#�2�+�Q�K�2�b

�H�B�M�2���` ���M�/~G(~s) �T���`���#�Q�H�B�+ �Q�p�2�` �i�?�2 �`�2�7�2�`�2�M�+�2 �B�M�i�2�`�p���H[0; 1)�X �h�?�m�b�-

�B�M �i�?�2 �H�B�K�B�i �Q�7 �H���`�;�2K �- �Q�M�2 �2�t�T�2�+�i�b �i�?�2 �K���t�B�K���H �p���`�B���i�B�Q�M~G?

�B�M~G(~s) �i�Q �+�Q�M�p�2�`�;�2 �i�Q �� �+�Q�M�b�i���M�i ���M�/�-�p�B���1�[�X �j�X���X�d�- �i�?�2 �K���t�B�@

�K���H �p���`�B���i�B�Q�MG? �B�MG(s) �U���M���H�Q�; �i�Q �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �K���t�B�K���H

�p���`�B���i�B�Q�MG?
� �Q�7G� (�) �B�M �i�?�2 �*�" �b�+�?�2�K�2�V �i�Q �b�+���H�2 ���bh�-�B�X�2�X���b

K � 1�X

�h�?�B�b �Q�#�b�2�`�p���i�B�Q�M�- �K���/�2 �?�2�`�2 �B�M �� �b�T�2�+�B���H �+���b�2�- �+���M �#�2 �;�2�M�2�`���H�@

�B�x�2�/ ���b �7�Q�H�H�Q�r�b�X �:�B�p�2�M

R(~s) = h ~F (~s) = h
K � 1X

k=0

f (h(k + ~s)) ; �U�j�X���X�3�V

G? �B�b �i�?�2 ���#�b�Q�H�m�i�2 �2�t�i�`�2�K�m�K �U�H���`�;�2�b�i ���#�b�Q�H�m�i�2 �p���H�m�2�V �Q�7 �i�?�2 �7�m�M�+�@

�i�B�Q�M

S(~s) = h ~G(~s) =

~sZ

0

�/~s0R(~s0) �U�j�X���X�N�V

�Q�p�2�` �i�?�2~s�@�B�M�i�2�`�p���H[0; 1/2] �X ���+�+�Q�`�/�B�M�; �i�Q �6�B�;�X �j�X���X�k�+�- �i�?�2 �[�m���M�i�B�i�v

R(~s) �B�b �i�?�2 �`�2�b�B�/�m���H �Q�7 �i�?�2 �i�`���T�2�x�Q�B�/���H �[�m���/�`���i�m�`�2 ���T�T�`�Q�t�B�K���i�B�Q�M

�i�Q �i�?�2 �B�M�i�2�;�`���H �Q�7f (x) �Q�p�2�` �Q�M�2 �T�2�`�B�Q�/�- �r�?�2�`�2 �i�?�2 �}�`�b�i �;�`�B�/ �T�Q�B�M�i

�B�b �Q�z�b�2�i �7�`�Q�K �i�?�2 �Q�`�B�;�B�M �#�v �� �7�`���+�i�B�Q�M~s �Q�7 �i�?�2 �b�T���+�B�M�;h�X �A�7f (x)

�r���b �+�Q�M�i�B�M�m�Q�m�b �2�p�2�`�v�r�?�2�`�2�- �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �r�Q�m�H�/ �#�2 �[�m���/�`���i�B�+

�B�Mh �U�B�X�2�X�b�+���H�2 ���bK � 2�V�- ���b �2�t�T�2�+�i�2�/ �7�`�Q�K �� �i�`���T�2�x�Q�B�/���H �[�m���/�`���@

�i�m�`�2�X �>�Q�r�2�p�2�`�- �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �/�B�b�+�Q�M�i�B�M�m�B�i�B�2�b �B�Mf (x) ���i 0 ���M�/

� �B�M�i�`�Q�/�m�+�2�b ���M �2�`�`�Q�` �i�?���i �B�b �H�B�M�2���` �B�Mh�X �h�Q �`�2�+�Q�p�2�` �[�m���/�`���i�B�+

�+�Q�M�p�2�`�;�2�M�+�2�- �Q�M�2 �r�Q�m�H�/ �M�2�2�/ �i�Q �B�M�i�`�Q�/�m�+�2 �� �+�Q�`�`�2�+�i�B�M�; �i�2�`�K �7�Q�` �i�?�2

�T�Q�B�M�i�b0; K /2 � 1; K /2 ���M�/K � 1 �b�m�`�`�Q�m�M�/�B�M�; �i�?�2 �/�B�b�+�Q�M�i�B�M�m�B�i�B�2�b�-

�M���K�2�H�v
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R0(~s) = R(~s) + h
�

~s � 1
2

�
f (h~s) + f

�
h

�
~s +

K
2

���

�
~s
2

�
f (h(~s + K � 1)) + f

�
h

�
~s +

K
2

� 1
���

+
�

~s �
1
2

�
(� 0 + � � )

�
�U�j�X���X�R�y�V

�r�?�2�`�2� 0 ���M�/� � ���+�+�Q�m�M�i �7�Q�` �i�?�2 �K���;�M�B�i�m�/�2 �Q�7 �i�?�2 �/�B�b�+�Q�M�i�B�M�m�B�i�B�2�b�-

�B�X�2�X

� 0 = �H�B�K
x

>�! 0

f (x) ���M�/ � � = �H�B�K
x

>�! �

f (x): �U�j�X���X�R�R�V

�h�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�7R(~s) ���M�/R0(~s) �7�Q�` �i�?�2 �B�H�H�m�b�i�`���i�B�p�2 �7�m�M�+�i�B�Q�M�b

g(x) ���M�/f (x) �m�T�Q�M �B�M�+�`�2���b�B�M�;K ���H�Q�M�; �r�B�i�? �i�?�2 �+�?�Q�B�+�2�b~s =

0:01; 0:2; 0:3; 0:4; 0:49 �B�b �b�?�Q�r�M �B�M �H�Q�;���`�B�i�?�K�B�+ �7�Q�`�K �B�M �6�B�;�b�X �j�X���X�k�7

���M�/ �j�X���X�k�;�- �`�2�b�T�2�+�i�B�p�2�H�v�X ���b �2�t�T�2�+�i�2�/�- �7�Q�` �H���`�;�2K �-R �b�?�Q�r�b ��

�H�B�M�2���` �+�Q�M�p�2�`�;�2�M�+�2 �U�b�H�Q�T�2 �@�R�V ���M�/R0 �� �[�m���/�`���i�B�+ �Q�M�2 �U�b�H�Q�T�2 �@�k�V�X

�h�?�2 �H�B�K�B�i�B�M�; �+���b�2�b~s = 0 ���M�/~s = 1/2 ���`�2 �b�T�2�+�B���H�X �6�Q�`~s = 0 �-

�1�[�X �j�X���X�3 �B�K�T�H�B�2�b ���M �2�p���H�m���i�B�Q�M �Q�7f (x) ���i �i�?�2 �/�B�b�+�Q�M�i�B�M�m�B�i�v�X �A�7 �Q�M�2

�m�b�2�b ���M ���p�2�`���;�2 �p���H�m�2 �Q�70 �7�Q�` �i�?�2�b�2 �T�Q�B�M�i�b�-R(0) �2�p���H�m���i�2�b �i�Q �y �7�Q�`

���M�vK �#�v �b�v�K�K�2�i�`�v�X �h�?�2 �b���K�2 ���T�T�H�B�2�b �7�Q�`~s = 1/2 �-R(1/2) �X �6�Q�`

���H�H �Q�i�?�2�` �p���H�m�2�b �7�Q�`~s�- �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �B�b ���b �2�t�T�2�+�i�2�/�-�B�X�2�X�H�B�M�2���`

�7�Q�R̀(~s) ���M�/ �[�m���/�`���i�B�+ �7�Q�`R0(~s)�X

�A�7R(~s) �+�Q�M�p�2�`�;�2�b �i�Q �x�2�`�Q ���bK � 1 �7�Q�` �U�M�2���`�H�v�V ���H�H~s �p���H�m�2�b�- �i�?�2

�7�m�M�+�i�B�Q�MS(~s) �Q�7 �1�[�X �j�X���X�N �r�B�H�H �+�Q�M�p�2�`�;�2 �i�Q �x�2�`�Q �r�B�i�? �i�?�2 �b���K�2

�b�+���H�B�M�;�- ���M�/ �b�Q �r�B�H�H �B�i�b ���#�b�Q�H�m�i�2 �2�t�i�`�2�K�m�KG?�X �q�2 �+�Q�M�+�H�m�/�2 �i�?���i

�i�?�2 �K���;�M�B�i�m�/�2G?
� �Q�7 �i�?�2 �`�2�b�B�/�m���H �p���`�B���i�B�Q�M�b �B�MG� (�) �7�Q�` �i�?�2

�*�"�h�A �b�+�?�2�K�2 �b�+���H�2�b ���i �H�2���b�i ���bK � 1 �B�M �i�?�2 �H�B�K�B�i �Q�7 �H���`�;�2K �X ���M�/

�B�7G(� ) �?���b �� �p���M�B�b�?�B�M�; �/�2�`�B�p���i�B�p�2 ���i �i�?�2 �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b�- �B�i �r�B�H�H
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�b�+���H�2 ���i �H�2���b�i ���bK � 2�X �A�i �b�?�Q�m�H�/ �#�2 �b�i�`�2�b�b�2�/�- �?�Q�r�2�p�2�`�- �i�?���i �i�?�2�b�2

���`�2 �r�Q�`�b�i�@�+���b�2 �b�+���H�B�M�;�b�X �� �?�B�;�?�2�` �H�2�p�2�H �Q�7 �+�Q�M�i�B�M�m�B�i�v �Q�` �b�T�2�+�B�}�+

�b�v�K�K�2�i�`�v �T�`�Q�T�2�`�i�B�2�b �Q�7G(� ) �K���v �i�B�;�?�i�2�M �i�?�2 �b�+���H�B�M�;�X �h�Q �;�B�p�2 ���M

�2�t�i�`�2�K�2 �+���b�2�- �7�Q�` �� �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2G(� ) = �+�Q�b(2�� )�- �Q�M�2 �b�?�Q�r�b

�2���b�B�H�v �i�?���i �i�?�2 �`�2�b�B�/�m���H �p���`�B���i�B�Q�M�bG?
� �2�M�i�B�`�2�H�v �p���M�B�b�? �B�`�`�2�b�T�2�+�i�B�p�2

�Q�7K �X �h�?�B�b �7�Q�H�H�Q�r�b �7�`�Q�K

K � 1X

k=0

�+�Q�b
�
2�K � 1k + c

�
= 0 8 c �U�7�Q�`K �2�p�2�M�V: �U�j�X���X�R�k�V

�h�?�2 �T�`�2�b�2�M�i ���M���H�v�b�B�b �+�Q�M�M�2�+�i�b �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�7 �i�?�2 �*�"�h�A

�b�+�?�2�K�2 �r�B�i�?K �i�Q �i�?�2 �T�`�Q�T�2�`�i�B�2�b �Q�7 �� �[�m���/�`���i�m�`�2 �B�M�i�2�;�`���i�B�Q�M�X �h�?�B�b

�+�Q�M�M�2�+�i�B�Q�M �Q�T�2�M�b �B�M�i�2�`�2�b�i�B�M�; �i�`���+�F�b �7�Q�` �7�m�i�m�`�2 �r�Q�`�F�X �A�M �T���`�i�B�+�m�H���`�-

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

�#�v ���H�i�2�`�B�M�; �i�?�2 �+�Q�m�T�H�B�M�; �b�+�?�2�K�2 �U�2�X�;�X�i�Q �2�M�7�Q�`�+�2 �p���M�B�b�?�B�M�;G(� )

�/�2�`�B�p���i�B�p�2�b ���i �i�?�2 �2�M�/�@�b�i���i�2�b�V�- �i�?�2 �7�m�M�+�i�B�Q�M� �B�M �1�[�X �j�X�e �U�2�X�;�X�?�B�;�?�2�`

�b�v�b�i�2�K �/�2�M�b�B�i�v �+�H�Q�b�2 �i�Q �/�B�b�+�Q�M�i�B�M�m�B�i�B�2�b�V ���M�/ �i�?�2 �*�"�h�A �r�2�B�;�?�i�B�M�;

�B�M �1�[�X �j�X�9 �U�2�X�;�X�7�`�Q�K �i�`���T�2�x�Q�B�/���H �i�Q �?�B�;�?�2�`�@�H�2�p�2�H �[�m���/�`���i�m�`�2�-�2�X�;�X

�a�B�K�T�b�Q�M �Q�` �2�p�2�M �_�Q�K�#�2�`�;�V�X

�* �>�P�A�* �1 �P�6 �h�>�1 �* �" �h�A

�S�� �_�� �J �1�h�1�_�a

�>�2�`�2�- �r�2 �2�t�T�H�Q�`�2 �i�?�2 �B�M�~�m�2�M�+�2 �Q�7 �i�?�2 �*�"�h�A �K���b�b �T���`���K�2�i�2�`m�

���M�/ �i�?�2�`�K�Q�b�i���i �+�Q�m�T�H�B�M�; �i�B�K�2� � �+�Q�M�b�B�/�2�`�B�M�; �/�B�z�2�`�2�M�i �M�m�K�#�2�`�bK

�Q�7 �`�2�T�H�B�+���b�X

�� �}�`�b�i �b�2�i �Q�7 �b�B�K�m�H���i�B�Q�M�b �B�M�p�Q�H�p�2�b �i�?�2 �+�?�Q�B�+�2�bm� = �R�e�- �R�e�y�- �3�y�y�-

�R�e�y�y �Q�` �j�k�y�y �m�M�K2�- ���H�Q�M�; �r�B�i�?K = 16 �`�2�T�H�B�+���b �B�M �i�?�2 ���#�b�2�M�+�2

�Q�7 �b�2�T���`���i�2 �i�?�2�`�K�Q�b�i���i �+�Q�m�T�H�B�M�; �7�Q�`� �- �B�X�2�X� � ! 1 �U�R�y �M�b
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�b�B�K�m�H���i�B�Q�M�b ���7�i�2�`0:2 �M�b�2�[�m�B�H�B�#�`���i�B�Q�M�V�X �h�?�2 �`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M

�;�`���T�?�B�+���H�H�v �B�M �6�B�;�b�X �j�X�6�X�R �@ �j�X�6�X�8 ���M�/ �`�2�T�Q�`�i�2�/ �M�m�K�2�`�B�+���H�H�v �B�M

�h���#�X �j�X�R �U�2�M�i�`�B�2�b �R�@�8�V�X �A�M �i�?�2 ���#�b�2�M�+�2 �Q�7 �2�t�T�H�B�+�B�i �i�?�2�`�K�Q�b�i���i�B�M�;

�7�Q�` �i�?�2� �@�p���`�B���#�H�2�- �i�?�2 ���p�2�`���;�2 �i�2�K�T�2�`���i�m�`�2T� �Q�7 �i�?�B�b �p���`�B���#�H�2 �B�b

�+�Q�M�i�`�Q�H�H�2�/ �2�t�+�H�m�b�B�p�2�H�v �#�v �B�i�b �+�Q�m�T�H�B�M�; �i�Q �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �/�2�;�`�2�2�b

�Q�7 �7�`�2�2�/�Q�K�- �i�?�2�K�b�2�H�p�2�b �i�?�2�`�K�Q�b�i���i�2�/ �#�v �i�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �a�.

�r�B�i�? �� �`�2�7�2�`�2�M�+�2 �i�2�K�T�2�`���i�m�`�2 �Q�7298:15�E ���M�/ ���M �2�z�2�+�i�B�p�2 �+�Q�m�T�H�B�M�;

�i�B�K�2 �Q�70:1 �T�b�X ���H�H �+�?�Q�B�+�2�b �Q�7m� �+�Q�M�b�B�/�2�`�2�/ �H�2���/ �i�Q ���p�2�`���;�2

�i�2�K�T�2�`���i�m�`�2�bT� �+�H�Q�b�2 �i�Q298:15�E�- �b�m�;�;�2�b�i�B�M�; ���M ���T�T�`�Q�T�`�B���i�2

�F�B�M�2�i�B�+�@�2�M�2�`�;�v �2�t�+�?���M�;�2�X �h�?�2 �K���b�b�@�T���`���K�2�i�2�` �+�?�Q�B�+�2�b �Q�7m� =

16�m �M�K�k ���M�/1600�m �M�K�k �T�`�2�b�2�M�i �i�?�2 �H���`�;�2�b�i �/�2�p�B���i�B�Q�M�b �Q�7 ���#�Q�m�i

10�E ���M�/6 �E�- �`�2�b�T�2�+�i�B�p�2�H�v�- �r�?�B�H�2 �i�?�2 �/�2�p�B���i�B�Q�M �B�b ���i �K�Q�b�i2 �E �7�Q�`

�i�?�2 �Q�i�?�2�` �+�?�Q�B�+�2�b�X

�1�t�T�2�+�i�2�/�H�v�- �B�M�+�`�2���b�B�M�;m� �i�2�M�/�2�M�i�B���H�H�v �H�2���/�b �i�Q �� �/�2�+�`�2���b�2 �B�M

�i�?�2 �/�B�z�m�b�B�Q�M �+�Q�2�{�+�B�2�M�iD � �X �h�?�B�b �`�2�b�m�H�i�b �7�`�Q�K �� �b�K���H�H�2�` �r�B�/�i�?

� _� �Q�7 �i�?�2_� �/�B�b�i�`�B�#�m�i�B�Q�M �U�1�[�X �j�X�k�8�c �b�2�2 ���H�b�Q �6�B�;�X �j�X�8�� �r�?�2�`�2m�

�B�M�+�`�2���b�2�b �7�`�Q�K �H�2�7�i �i�Q �`�B�;�?�i�V�-�B�X�2�X�� �H�Q�r�2�` ���p�2�`���;�2 �K���;�M�B�i�m�/�2 �Q�7 �i�?�2

�p�2�H�Q�+�B�i�v ���H�Q�M�;� �X �>�Q�r�2�p�2�`�-D � �B�b ���H�b�Q ���z�2�+�i�2�/ �#�v �i�?�2 �T�`�2�b�2�M�+�2 �Q�7

�`�2�b�B�/�m���H �p���`�B���i�B�Q�M�b �B�M �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2G� (�) �- �r�?�B�+�? �K���v

�#�2 �K�Q�`�2 �2���b�B�H�v �Q�p�2�`�+�Q�K�2 ���i �?�B�;�?�2�`m� �U�K�Q�`�2 �B�M�2�`�i�B���V�X �h�?�B�b �B�b

�`�2�~�2�+�i�2�/ �B�M �i�?�2 �B�M�+�`�2���b�2 �Q�7 �i�?�2_� ���m�i�Q�+�Q�`�`�2�H���i�B�Q�M �i�B�K�2� _� �m�T�Q�M

�B�M�+�`�2���b�B�M�;m� �U�b�2�2 ���H�b�Q �6�B�;�X �j�X�9 �7�Q�` �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �M�Q�`�K���H�B�x�2�/

���m�i�Q�+�Q�`�`�2�H���i�B�Q�M �7�m�M�+�i�B�Q�M�b�V�X �h�?�B�b �b�2�+�Q�M�/ �2�z�2�+�i �B�b �H�B�F�2�H�v �i�Q �?���p�2

�K�Q�`�2 �B�M�~�m�2�M�+�2 �7�Q�` �b�K���H�HK �- �r�?�2�`�2 �i�?�2G� (�) �p���`�B���i�B�Q�M�b ���`�2 �K�Q�`�2

�T�`�Q�M�Q�m�M�+�2�/�X �A�M �i�?�2 �T�`�2�b�2�M�i �+���b�2 �r�B�i�?K = 16�- �i�?�2�b�2 �Q�T�T�Q�b�B�i�2

�2�z�2�+�i�b �T�`�Q�#���#�H�v �2�t�T�H���B�M �r�?�v �i�?�2 �i�`�2�M�/ �B�MD � �m�T�Q�M �B�M�+�`�2���b�B�M�;

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

m� = 1600 �m �M�K�k �U�b�2�2 ���H�b�Q �6�B�;�X �j�X�8�+ �r�?�2�`�2 �i�?�2 �/�B�z�m�b�B�Q�M �i�`�2�M�/ �B�b

�M�Q�M�@�K�Q�M�Q�i�Q�M�B�+ �m�T�Q�M �B�M�+�`�2���b�B�M�;K �r�?�2�Mm� �B�b �K���/�2 �T�`�Q�T�Q�`�i�B�Q�M���H

�i�QK 1/2 �V�X

�A�M �i�2�`�K�b �Q�7 �i�?�2 �+���H�+�m�H���i�2�/ �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2� G�- ���H�H �b�B�K�m�H���@
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�i�B�Q�M�b �T�`�Q�p�B�/�2 �i�?�2 �b���K�2 �p���H�m�2�b �r�B�i�?�B�M �i�?�2 �b�i���i�B�b�i�B�+���H �2�`�`�Q�`�- �r�B�i�? ��

�b�H�B�;�?�i�H�v �H���`�;�2�` �/�2�p�B���i�B�Q�M �7�Q�` �i�?�2 �b�B�K�m�H���i�B�Q�M �B�M�p�Q�H�p�B�M�; �i�?�2 �H�Q�r�2�b�i

�K���b�bm� = 16 �m �M�K�k�- �T�`�Q�#���#�H�v �/�m�2 �i�Q �i�?�2 �+�Q�K�T���`���i�B�p�2�H�v �H���`�;�2T�

�/�2�p�B���i�B�Q�M�X �"�2�+���m�b�2 �B�i �H�2���/�b �i�Q ���+�+�m�`���i�2T� ���M�/� G �p���H�m�2�b �r�?�B�H�2

�T�`�2�b�2�M�i�B�M�; �� �?�B�;�?D � �- �i�?�2 �b�2�+�Q�M�/�@�i�Q�@�H�Q�r�2�b�i �K���b�bm� = 160 �m �M�K�k

�r���b �+�?�Q�b�2�M �7�Q�` ���H�H �7�Q�H�H�Q�r�B�M�; �*�"�h�A �b�B�K�m�H���i�B�Q�M�b �2�K�T�H�Q�v�B�M�;K = 16

�`�2�T�H�B�+���b�X

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

� �p���`�B���#�H�2 �i�Q �� �L�Q�b�û�@�>�Q�Q�p�2�` �+�?���B�M �i�?�2�`�K�Q�b�i���i �r�B�i�? �i�?�2 �+�?�Q�B�+�2�b

� � = �y�X�y�8�-�y�X�R�-�y�X�8�-�R �Q�` �k�T�b���H�Q�M�; �r�B�i�?K = 16 �`�2�T�H�B�+���b ���M�/m� =

160�m�M�K2 �U10�M�b�b�B�K�m�H���i�B�Q�M�b ���7�i�2�`0:2 �M�b�2�[�m�B�H�B�#�`���i�B�Q�M�V�X �h�?�2 �`�2�@

�b�m�H�i�b ���`�2 �b�?�Q�r�M �;�`���T�?�B�+���H�H�v �B�M �6�B�;�b�X �j�X�6�X�e �@ �j�X�6�X�R�y ���M�/ �`�2�T�Q�`�i�2�/

�M�m�K�2�`�B�+���H�H�v �B�M �h���#�X �j�X�R �U�2�M�i�`�B�2�b �e�@�R�y�V�X �1�t�+�2�T�i �7�Q�` �i�?�2 �i�r�Q �b�?�Q�`�i�2�b�i

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

�`�2�7�2�`�2�M�+�2 �i�2�K�T�2�`���i�m�`�2�- �r�B�i�? �� �K���t�B�K���H �/�2�p�B���i�B�Q�M �Q�7 ���#�Q�m�i2 �E�X

�h�?�2 �H���`�;�2�` �/�2�p�B���i�B�Q�M�b �7�Q�`� � = 0 :05 �Q�0̀:1 �T�b�b�m�;�;�2�b�i �i�?���i �i�?�2

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

�i�?���i �Q�7 �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �/�2�;�`�2�2�b �Q�7 �7�`�2�2�/�Q�K �i�Q �i�?�2�B�` �i�?�2�`�K�Q�b�i���i

�U�?�2�`�2 �a�. �r�B�i�?0:1 �T�b�V�X �h�?�2 �+�Q�m�T�H�B�M�; �T���`���K�2�i�2�`� � �?���b �M�Q �B�M�~�m�2�M�+�2

�Q�M �i�?�2 �r�B�/�i�?� _� �Q�7 �i�?�2_� �/�B�b�i�`�B�#�m�i�B�Q�M�- �r�?�B�+�? �B�b �i�?�2 �b���K�2 �7�Q�` ���H�H

�}�p�2 �b�B�K�m�H���i�B�Q�M�b ���M�/ �p�2�`�v �+�H�Q�b�2 �i�Q �i�?�2 �J���t�r�2�H�H�@�"�Q�H�i�x�K���M�M �Q�M�2

�U�1�[�X �j�X�k�8�V�X �P�M �i�?�2 �Q�i�?�2�` �?���M�/�- �� �H�Q�r�2�`� � �-�B�X�2�X�� �i�B�;�?�i�2�` �+�Q�m�T�H�B�M�;�-

�`�2�/�m�+�2�b �i�?�2 �B�M�2�`�i�B�� �Q�7 �i�?�2 �+�Q�M�p�2�v�Q�` �#�2�H�i�- �r�?�B�+�? �`�2�b�m�H�i�b �B�M �� �/�2�+�`�2���b�2

�Q�7 �i�?�2 ���m�i�Q�+�Q�`�`�2�H���i�B�Q�M �i�B�K�2� _� �X �h�?�B�b �H�2���/�b �i�Q �� �i�2�M�/�2�M�i�B���H �/�2�+�`�2���b�2

�Q�7D � �m�T�Q�M �/�2�+�`�2���b�B�M�;� � �X �A�M �i�2�`�K�b �Q�7 �i�?�2 �+���H�+�m�H���i�2�/� G�- ���H�H �b�B�K�m�@

�H���i�B�Q�M�b �T�`�Q�p�B�/�2 �+�Q�M�b�B�b�i�2�M�i �p���H�m�2�b �r�B�i�?�B�M �i�?�2 �b�i���i�B�b�i�B�+���H �2�`�`�Q�`�- �r�B�i�? ��

�b�H�B�;�?�i�H�v �H���`�;�2�` �/�2�p�B���i�B�Q�M �7�Q�` �i�?�2 �b�B�K�m�H���i�B�Q�M �B�M�p�Q�H�p�B�M�;� � = 0 :05�T�b�-

�T�`�Q�#���#�H�v ���;���B�M �/�m�2 �i�Q �i�?�2 �+�Q�K�T���`���i�B�p�2�H�v �H���`�;�2T� �/�2�p�B���i�B�Q�M�X �A�M

�+�Q�K�T���`�B�b�Q�M �i�Q �i�?�2 �}�`�b�i �b�2�i �Q�7 �b�B�K�m�H���i�B�Q�M�b �r�B�i�?� � ! 1 �- �i�?�2� G

�p���H�m�2�b ���`�2 �b�H�B�;�?�i�H�v �?�B�;�?�2�` �U0:1 � 0:3 �F�C �K�Q�H� �R�V�- �r�?�B�+�? �+�Q�m�H�/ �#�2 �/�m�2

�i�Q �i�?�2 �7���+�i �i�?���i �i�?�2 �b���K�T�H�2�/_� �/�B�b�i�`�B�#�m�i�B�Q�MP _� �B�b �2�p�2�M �+�H�Q�b�2�` �i�Q
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�i�?�2 �J���t�r�2�H�H�@�"�Q�H�i�x�K���M�M �/�B�b�i�`�B�#�m�i�B�Q�M �U�1�[�X �j�X�k�8�V�- ���H�b�Q �7�Q�` �b�?�Q�`�i�2�`

�i�B�K�2 �B�M�i�2�`�p���H�b�X �6�Q�`� � � 0:5 �T�b�- �i�?�2 �+�?�Q�B�+�2 �Q�7� � �?���b �H�B�i�i�H�2 �B�M�~�m�2�M�+�2

�Q�M �i�?�2 �+���H�+�m�H���i�B�Q�M�- ���M�/ �� �+�Q�m�T�H�B�M�; �i�B�K�2� � = 0 :5�T�b�r���b �+�?�Q�b�2�M

�7�Q�` ���H�H �7�Q�H�H�Q�r�B�M�; �*�"�h�A �b�B�K�m�H���i�B�Q�M�b�X �L�Q�i�2�- �?�Q�r�2�p�2�`�- �i�?���i �� �H�Q�Q�b�2�`

�+�Q�m�T�H�B�M�; �+�Q�m�H�/ �#�2 �Q�7 ���/�p���M�i���;�2 �#�v �H�2���/�B�M�; �i�Q �� �?�B�;�?�2�`D � �X

�� �i�?�B�`�/ �b�2�i �Q�7 �b�B�K�m�H���i�B�Q�M�b �+�Q�M�b�B�/�2�`�b �i�?�2 �+�?�Q�B�+�2�bK = �3�- �R�e�-

�j�k�- �e�9 �Q�` �R�k�3 ���H�Q�M�; �r�B�i�?m� = 40K 1/2 �m�M�K2 ���M�/� � = 0 :5�T�b

�U256K � 1 �M�b�b�B�K�m�H���i�B�Q�M�b ���7�i�2�`0:2 �M�b�2�[�m�B�H�B�#�`���i�B�Q�M�V�X �h�?�2 �`�2�b�m�H�i�b ���`�2

�b�?�Q�r�M �;�`���T�?�B�+���H�H�v �B�M �6�B�;�b�X �j�X�6�X�R�R �@ �j�X�6�X�R�8 ���M�/ �`�2�T�Q�`�i�2�/ �B�M �h���#�X �j�X�R

�U�2�M�i�`�B�2�b �R�R�@�R�8�V�X �a�B�K�m�H���i�B�Q�M�b �R�R�- �R�j ���M�/ �R�8 ���`�2 �/�B�b�+�m�b�b�2�/ �B�M �/�2�i���B�H�b

�B�M �a�2�+�i�X �j�X�9 �U�b�2�2 �6�B�;�b�X �j�X�j ���M�/ �j�X�8�V�X �6�Q�` �i�?�2 �}�p�2 �b�B�K�m�H���i�B�Q�M�b�- �i�?�2

���p�2�`���;�2 �i�2�K�T�2�`���i�m�`�2T� �B�b �+�H�Q�b�2 �i�Q �i�?�2 �i���`�;�2�i �i�2�K�T�2�`���i�m�`�2�- �r�B�i�?

�� �K���t�B�K���H �/�2�p�B���i�B�Q�M �Q�7 ���#�Q�m�i6 �E�X �h�?�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2�b

� G ���`�2 �+�Q�M�b�B�b�i�2�M�i �r�B�i�?�B�M �i�?�2 �b�i���i�B�b�i�B�+���H �2�`�`�Q�`�- �2�t�+�2�T�i �7�Q�` �i�?�2

�b�B�K�m�H���i�B�Q�M �2�K�T�H�Q�v�B�M�;K = 8 �`�2�T�H�B�+���b �U�2�M�i�`�v �R�R�V�- �r�?�B�+�? �B�b �/�m�2 �i�Q

�i�?�2 �M�Q�M�@�m�M�B�7�Q�`�K �b���K�T�H�B�M�; �Q�7 �i�?�2� �@�`���M�;�2 ���b �/�B�b�+�m�b�b�2�/ �B�M �a�2�+�i�X �j�X�9�X

�h�?�2 �`���i�B�Q�M���H�2 �7�Q�` �K���F�B�M�; �i�?�2 �K���b�bm� �T�`�Q�T�Q�`�i�B�Q�M���H �i�Q �i�?�2

�b�[�m���`�2�@�`�Q�Q�i �Q�7K �- ���M ���`�#�B�i�`���`�v �T���`���K�2�i�2�` �+�?�Q�B�+�2�- �B�b �i�?�2 �7�Q�H�H�Q�r�B�M�;�X �A�7

�Q�M�2 �r�B�b�?�2�b �i�?�2 �*�" �p���`�B���#�H�2� �i�Q �2�p�Q�H�p�2 �/�v�M���K�B�+���H�H�v �Q�M �+�Q�K�T���`���#�H�2

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

�B�i�- �Q�M�2 �b�?�Q�m�H�/ �2�M�b�m�`�2 �i�?���i �B�i�b ���+�+�2�H�2�`���i�B�Q�M•� �/�2�T�2�M�/�b �Q�M�H�v �r�2���F�H�v

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

�2�b�b�2�M�i�B���H�H�v �m�M�+�Q�`�`�2�H���i�2�/�- �i�?�2�B�` �b�m�K �U�B�X�2�X�i�?�2 �M�2�i �7�Q�`�+�2 �Q�M �i�?�2 �*�"�V

�r�B�H�H �b�+���H�2 ���bK 1/2 �X �h�?�m�b�- ���M �B�/�2�M�i�B�+���H �b�+���H�B�M�; �Q�7m� �B�b �`�2�[�m�B�`�2�/

�i�Q �T�`�2�b�2�`�p�2 ���M ���T�T�`�Q�t�B�K���i�2�H�v �+�Q�M�b�i���M�i•� �X �h�?�2 �i�B�K�2 �b�2�`�B�2�b ���M�/
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�`�2���b�Q�M���#�H�2 �`���M�;�2�b�- �i�?�2 �T���`���K�2�i�2�`�bm� ���M�/� � �?���p�2 �Q�M�H�v �� �H�B�K�B�i�2�/
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�a�2�+�i�X �j�X�9�- �r�Q�`�F�B�M�; �+�?�Q�B�+�2m� = 40K 1/2 �m�M�K2 ���M�/� � = 0 :5�T�b�B�b

�b�2�H�2�+�i�2�/ �7�Q�` ���H�H �*�"�h�A �+���H�+�m�H���i�B�Q�M�b�X

�a �A�J�S�G�A�6�A�1�. �6�_�1�1�@�1�L�1�_�: �u

�1�a�h�A�J�� �h �P�_�a

�h�?�2 �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�Q�` �2�K�T�H�Q�v�2�/ �?�2�`�2 �7�Q�` �*�"�h�A �B�b �;�B�p�2�M �#�v

�1�[�X �j�X�k�k�X �h�?�2 ���T�T�`�Q�t�B�K���i�B�Q�M �B�M�p�Q�H�p�2�/ �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �� �b�B�K�T�H�2

�7�Q�`�r���`�/ �`�2�+�i���M�;�m�H���` �[�m���/�`���i�m�`�2�- �r�?�2�`�2 �i�?�2 �>���K�B�H�i�Q�M�B���M �/�2�`�B�p���i�B�p�2
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�+�H�Q�b�2 �i�Q �?�Q�K�Q�;�2�M�2�Q�m�b�- �i�?�2 �M�m�K�#�2�` �Q�7 �/���i�� �T�Q�B�M�i�b �T�2�` �#�B�M �r�B�H�H �#�2

�+�H�Q�b�2 �i�QKL / J �- �r�B�i�? �H�B�K�B�i�2�/ �p���`�B���i�B�Q�M�b ���+�`�Q�b�b �#�B�M�b�X �A�M �i�?�B�b �+���b�2�-

�Q�M�2 �K���v �+�Q�M�b�B�/�2�` �� �b�B�K�T�H�2�` ���H�i�2�`�M���i�B�p�2 �i�Q �1�[�X �j�X�k�k �i�?���i �/�Q�2�b �M�Q�i
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�A�M �i�?�2 �H�B�K�B�i �r�?�2�`�2 �i�?�2 �b���K�T�H�B�M�; �#�2�+�Q�K�2�b �b�m�{�+�B�2�M�i�H�v �+�H�Q�b�2 �i�Q
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���b�b�m�K�2�b �i�?���i �2���+�? �b���K�T�H�2�/� �@�p���H�m�2 �B�b ���i �i�?�2 �+�2�M�i�2�` �Q�7 �B�i�b �Q�r�M �#�B�M�- �B�b
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�B�b �Q�M�H�v �� �;�Q�Q�/ ���T�T�`�Q�t�B�K���i�B�Q�M �i�Q� G �r�?�2�M �i�?�2 �*�"�h�A �b���K�T�H�B�M�; �B�b
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�� �l �h �P�* �P�_�_�1�G�� �h�A�P�L �P�6 �h�>�1
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�i�Q �2�p�2�`�v �b�2�+�Q�M�/� �@�T�Q�B�M�i�X �h�?�2 ���b�b�Q�+�B���i�2�/ ���m�i�Q�+�Q�`�`�2�H���i�B�Q�M �i�B�K�2�b� f ���`�2 �`�2�T�Q�`�i�2�/
�B�M �h���#�X �j�X�.�X�R�X



226 �j �* �" �h�A

�h���#�H�2 �j�X�.�X�R�,���m�i�Q�+�Q�`� �̀2�H���i�B�Q�M �i�B�K�2�b� f �Q�7 �i�?�2 �>���K�B�H�i�Q�M�B���M �/�2�`�B�p���i�B�p�2 �7�Q�`
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�a�B�K�m�H���i�B�Q�M�O13�-K = 32
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�a�B�K�m�H���i�B�Q�M�O14�-K = 64
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�M�Q�i �B�M�+�H�m�/�2 �� �a�i�m�/�2�M�it �@�7���+�i�Q�`�X �_�2�T�2���i �b�i���i�B�b�i�B�+�b �#���b�2�/ �Q�M �i�?�B�b �/���i�� �+���M �#�2
�7�Q�m�M�/ �B�M �h���#�X �j�X�k�X

� G [�F�C �K�Q�H� �R]

�R �k�R�X�9�k �U�y�X�R�e�V
�k �k�R�X�j�j �U�y�X�R�e�V
�j �k�R�X�9�9 �U�y�X�R�d�V
�9 �k�R�X�j�3 �U�y�X�R�8�V
�8 �k�R�X�y�3 �U�y�X�R�9�V
�e �k�R�X�9�j �U�y�X�R�8�V
�d �k�R�X�8�N �U�y�X�R�8�V
�3 �k�R�X�8�9 �U�y�X�R�8�V
�N �k�R�X�j�R �U�y�X�R�8�V
�R�y �k�R�X�9�k �U�y�X�R�e�V
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�" �A�� �a�A�L�: �S�P�h�1�L�h�A�� �G

�h���#�H�2 �j�X�>�X�R�,�S��� �̀��K�2�i�2�`�b ���M�/ � �̀2�b�m�H�i�b �Q�7 �#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2
���[�m�2�Q�m�b �K�2�i�?���M�Q�H�@�i�Q�@�/�m�K�K�v �K�m�i���i�B�Q�M ���i298:15 �E ���M�/1 �#��� �̀r�B�i�? �i�?�2 �k�y�R�e�>�e�e
�7�Q� �̀+�2 �}�2�H�/�X�h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2 �i�?�2 �B�M�/�2�t �Q�7 �i�?�2 �b�B�K�m�H���i�B�Q�M �U�b�B�K�V�- �i�?�2
�M�m�K�#�2�`K �Q�7 �`�2�T�H�B�+���b�- �i�?�2 �M�m�K�#�2�`N �;�T �Q�7 �;�`�B�/�T�Q�B�M�i�b �7�Q�`~� �B�M �i�?�2 �`���M�;�2
[0; 2� / K ]�- �i�?�2 �#�m�B�H�/�@�m�T �7�Q�`�+�2 �+�Q�M�b�i���M�ic�G�1�- �i�?�2 �`�2�/�m�+�i�B�Q�M �7���+�i�Q�`f �`�2�/�- �i�?�2 �G�1
�#�m�B�H�/�@�m�T �i�B�K�2t �G�1 �7�Q�` �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�- �i�?�2 �M�m�K�#�2�`N �/�b �Q�7 �/�Q�m�#�H�2�@�b�r�2�2�T�b
�Q�p�2�` �i�?�2~� �`���M�;�2 �/�m�`�B�M�; �i�?�2 �#�m�B�H�/�@�m�T�- �i�?�2 �l�a �m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �i�B�K�2t �l�a �7�Q�`
�i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�- ���M�/ �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2� G �+���H�+�m�H���i�2�/ �m�b�B�M�; �1�[�X
�j�X�k�k �r�B�i�?J = 500 �X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �`�2�b�m�H�i�b ���`�2 �B�H�H�m�b�i�`���i�2�/ �;�`���T�?�B�+���H�H�v �B�M
�6�B�;�b�X �j�X�>�X�k ���M�/ �j�X�>�X�9�X �P�M�H�v �2�M�i�`�B�2�b �k ���M�/ �3 ���`�2 �/�B�b�+�m�b�b�2�/ �B�M �a�2�+�i�X �j�X�9�X

�b�B�KK N �;�T c�G�1[�F�C �K�Q�H� �R] f �`�2�/ t �G�1[�M�b] N �/�b t �l�a [�M�b] � G [�F�C �K�Q�H� �R]

1 �3 �R�y �y�X�y�R �y�X�R �y�X�y�8�y �j �k�k �k�R�X�R�R� �y�X�R�8
2 �3 �j�9 �y�X�y�y�R �y�X�R �y�X�R�8�y �j �k�k �k�R�X�9�3� �y�X�R�3
3 �3 �j�9 �y�X�y�y�R �y�X�R �y�X�k�y�y �e �k�k �k�R�X�k�N� �y�X�R�d
4 �3 �j�9 �y�X�y�y�R �y�X�3 �y�X�y�8�9 �j �k�k �k�R�X�8�9� �y�X�k�k
5 �3 �j�9 �y�X�y�y�R �y�X�3 �y�X�R�k�3 �e �k�k �k�R�X�j�3� �y�X�R�d
6 �3 �j�9 �y�X�y�y�R �y�X�3 �y�X�R�8�e �N �k�k �k�R�X�9�e� �y�X�R�e
7 �R�e �e �y�X�y�R �y�X�R �y�X�y�8�y �j �k�k �k�R�X�k�j� �y�X�k�k
8 �R�e �R�3 �y�X�y�y�R �y�X�R �y�X�y�d�y �j �k�k �k�R�X�j�y� �y�X�R�j
9 �R�e �R�3 �y�X�y�y�R �y�X�R �y�X�y�3�j �e �k�k �k�R�X�9�3� �y�X�R�e
10 �R�e �R�3 �y�X�y�y�R �y�X�3 �y�X�y�j�y �j �R�y �k�R�X�y�y� �y�X�R�9
11 �R�e �R�3 �y�X�y�y�R �y�X�3 �y�X�y�8�y �e �k�y �k�R�X�8�d� �y�X�R�9
12 �R�e �R�3 �y�X�y�y�R �y�X�3 �y�X�y�3�9 �N �k�y �k�R�X�k�R� �y�X�R�d
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�*�"�@�p���`�B���#�H�2�b �B�M �#�B���b�2�/ �*�"�h�A �+���H�+�m�H���i�B�Q�M�b �Q�7 �i�?�2 ���[�m�2�Q�m�b �K�2�i�?���M�Q�H�@�i�Q�@�/�m�K�K�v
�K�m�i���i�B�Q�M ���i �k�N�3�X�R�8 �E ���M�/ �R �#���` �r�B�i�? �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/�X�h�?�2 �+���H�+�m�H���i�B�Q�M�b
�`�2�H�v �Q�MK = 8 �`�2�T�H�B�+���b�X �1���+�? �`�Q�r �b�?�Q�r�b �i�?�2 �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�MP (�)
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�/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �Q�7 �i�?�2 �+�Q�m�T�H�B�M�; �p���`�B���#�H�2� �7�Q�` ���H�H �`�2�T�H�B�+���b �U�`�B�;�?�i�V�X �h�?�2
�b�m�+�+�2�b�b�B�p�2 �T���M�2�H�b �+�Q�`�`�2�b�T�Q�M�/ �i�Q �/�B�z�2�`�2�M�i �T�`�Q�i�Q�+�Q�H �b�2�i�i�B�M�;�b �H�B�b�i�2�/ �B�M �h���#�X �j�X�>�X�R�X
�S���M�2�H�b �U���-�#�V �2�M�i�`�v1�X �S���M�2�H�b �U�+�-�/�V �2�M�i�`�v2�X �S���M�2�H�b �U�2�-�7�V �2�M�i�`�v3�X �S���M�2�H�b �U�;�-�?�V
�2�M�i�`�v4�X �S���M�2�H�b �U�B�-�D�V �2�M�i�`�v5�X ���M�/ �S���M�2�H�b �U�F�-�H�V �2�M�i�`�v6�X
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�*�"�@�p���`�B���#�H�2�b �B�M �#�B���b�2�/ �*�"�h�A �+���H�+�m�H���i�B�Q�M�b �Q�7 �i�?�2 ���[�m�2�Q�m�b �K�2�i�?���M�Q�H�@�i�Q�@�/�m�K�K�v
�K�m�i���i�B�Q�M ���i �k�N�3�X�R�8 �E ���M�/ �R �#���` �r�B�i�? �i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/�X�h�?�2 �+���H�+�m�H���i�B�Q�M�b
�`�2�H�v �Q�MK = 16 �`�2�T�H�B�+���b�X �1���+�? �`�Q�r �b�?�Q�r�b �i�?�2 �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�MP (�)
�Q�7 �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2� �U�H�2�7�i�V ���M�/ �i�?�2 �i�B�K�2 �b�2�`�B�2�b� (t ) ���M�/ �T�`�Q�#���#�B�H�B�i�v
�/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �Q�7 �i�?�2 �+�Q�m�T�H�B�M�; �p���`�B���#�H�2� �7�Q�` ���H�H �`�2�T�H�B�+���b �U�`�B�;�?�i�V�X �h�?�2
�b�m�+�+�2�b�b�B�p�2 �T���M�2�H�b �+�Q�`�`�2�b�T�Q�M�/ �i�Q �/�B�z�2�`�2�M�i �T�`�Q�i�Q�+�Q�H �b�2�i�i�B�M�;�b �H�B�b�i�2�/ �B�M �h���#�X �j�X�>�X�R�X
�S���M�2�H�b �U���-�#�V �2�M�i�`�v7�X �S���M�2�H�b �U�+�-�/�V �2�M�i�`�v8�X �S���M�2�H�b �U�2�-�7�V �2�M�i�`�v9�X �S���M�2�H�b �U�;�-�?�V
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�6�B�;�m�`�2 �j�X�A�X�R�,�6� �̀2�2�@�2�M�2� �̀;�v �T� �̀Q�}�H�2�bG ~� ( ~�) �B�M �m�M�#�B���b�2�/ �*�"�h�A �b�B�K�m�H���i�B�Q�M�b
�Q�7 �i�?�2 ���[�m�2�Q�m�b �K�2�i�?���M�Q�H�@�i�Q�@�/�m�K�K�v �K�m�i���i�B�Q�M ���i298:15 �E ���M�/1 �#���` �r�B�i�?
�i�?�2 �k�y�R�e�>�e�e �7�Q� �̀+�2 �}�2�H�/�X�h�?�2 �b�B�K�m�H���i�B�Q�M�b �`�2�H�B�2�/ �Q�MK = 8 ���- K = 16 �#�-
K = 32 �+�-K = 64 �/�- ���M�/K = 128 �2 �`�2�T�H�B�+���b�- �� �K���b�b�@�T���`���K�2�i�2�`m � =
40K 1/2 �m �M�K�k ���M�/ �i�?�2�`�K�Q�b�i���i �+�Q�m�T�H�B�M�; �Q�7 �i�?�2� �@�p���`�B���#�H�2 �r�B�i�?� � = 0 :5 �T�b�X
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� �U�B�X�2�X���H�H �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �Q�M�2�b�V�X

�*�Q�M�b�B�/�2�` �� �b�B�K�T�H�2 �b�B�i�m���i�B�Q�M �r�?�2�`�2 �i�?�2 �Q�`�i�?�Q�;�Q�M���H �b�T���+�2 �+�Q�M�b�B�b�i�b

�Q�7 �i�r�Q �r�2�H�H�b �i�?���i ���`�2 �B�M �T�`�B�M�+�B�T�H�2 �b�B�;�M�B�}�+���M�i�H�v �T�Q�T�m�H���i�2�/ ���i ���H�H� �-

���M�/ �B�M�i�2�`�+�Q�M�p�2�`�i ���i �� �;�B�p�2�M� �Q�M �� �i�B�K�2�b�+���H�2� (� )�- ���b �B�H�H�m�b�i�`���i�2�/

�B�M �6�B�;�X �9�X�R�X �6�Q�` �i�?�2 �h�A ���T�T�`�Q���+�? �i�Q �#�2 ���+�+�m�`���i�2�- �i�?�`�2�2 �#���b�B�+

�+�Q�M�/�B�i�B�Q�M�b �b�?�Q�m�H�/ �#�2 �K�2�i�, �Ui �V �� �b�m�{�+�B�2�M�i �M�m�K�#�2�` �Q�7� �@�T�Q�B�M�i�b

���M�/ ���M ���+�+�m�`���i�2 �M�m�K�2�`�B�+���H�@�B�M�i�2�;�`���i�B�Q�M �b�+�?�2�K�2 �K�m�b�i �#�2 �2�K�T�H�Q�v�2�/�-

�i�Q �H�B�K�B�i �i�?�2 �2�z�2�+�i �Q�7 �[�m���/�`���i�m�`�2 �2�`�`�Q�`�b�c �Uii �V �i�?�2 �2�[�m�B�H�B�#�`���i�B�Q�M

�i�B�K�2 ���i �2���+�?� �@�T�Q�B�M�i �K�m�b�i �#�2 �H�Q�M�;�2�` �i�?���M� (� )�- �i�Q �`�2�K�Q�p�2 ���M�v
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�B�M�~�m�2�M�+�2 �Q�7 �i�?�2 �b�i���`�i�B�M�; �+�Q�M�}�;�m�`���i�B�Q�M�b ���i �i�?�2 �/�B�z�2�`�2�M�i� �@�T�Q�B�M�i�-

�B�X�2�X�Q�7 �i�?�2 �b�2�2�/�B�M�; �b�+�?�2�K�2 �Q�7 �i�?�2 �+���H�+�m�H���i�B�Q�M�c �Uiii �V �i�?�2 �b���K�T�H�B�M�;

�i�B�K�2 ���i �2���+�?� �@�T�Q�B�M�i �K�m�b�i �#�2 �K�m�+�? �H�Q�M�;�2�` �i�?���M� (� )�- �i�Q �2�M�b�m�`�2 ��

�b�m�{�+�B�2�M�i �M�m�K�#�2�` �Q�7 �i�`���M�b�B�i�B�Q�M�b �#�2�i�r�2�2�M �i�?�2 �i�r�Q �r�2�H�H�b�X �6�Q�` �b�B�K�T�H�2

�b�v�b�i�2�K�b �r�B�i�? �� �M�Q�M�@�+�?���H�H�2�M�;�B�M�; �Q�`�i�?�Q�;�Q�M���H �b�T���+�2 �U�2�X�;�X�2�b�b�2�M�i�B���H�H�v

�m�M�B�K�Q�/���H �Q�` �B�M�p�Q�H�p�B�M�; �K�m�H�i�B�T�H�2 �r�2�H�H�b �B�M �7���b�i �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M�V�- �i�?�2�b�2

�+�Q�M�/�B�i�B�Q�M�b �+���M �2���b�B�H�v �#�2 �K�2�i�X �>�Q�r�2�p�2�`�- �B�M �Q�i�?�2�` �+���b�2�b�- �i�?�2

�H���b�i �i�r�Q �+�Q�M�/�B�i�B�Q�M�b �K���v �B�K�T�Q�b�2 �p�2�`�v �H�Q�M�; �b�B�K�m�H���i�B�Q�M�b �i�B�K�2�b�-�B�X�2�X

�`�2�M�/�2�` �i�?�2 �h�A ���T�T�`�Q���+�? �B�M�2�{�+�B�2�M�i �i�Q �`�2���+�? �7�m�H�H �+�Q�M�p�2�`�;�2�M�+�2�- �Q�` �2�p�2�M

�T�`�2�p�2�M�i �B�i �B�i �i�Q �`�2���+�? �+�Q�M�p�2�`�;�2�M�+�2 �;�B�p�2�M �i�?�2 ���p���B�H���#�H�2 �+�Q�K�T�m�i���i�B�Q�M���H

�`�2�b�Q�m�`�+�2�b�X �h�?�B�b �r�B�H�H �2�t�T�2�+�B���H�H�v �#�2 �i�?�2 �+���b�2 ���i� �@�T�Q�B�M�i�b �r�?�2�`�2 �/�B�7�@

�7�2�`�2�M�i �Q�`�i�?�Q�;�Q�M���H �r�2�H�H�b ���`�2 �b�2�T���`���i�2�/ �#�v �� �?�B�;�? �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�`�-

�B�X�2�X���b�b�Q�+�B���i�2�/ �r�B�i�? �� �H�Q�M�;� (� )�- ���b �B�H�H�m�b�i�`���i�2�/ �#�v �i�?�2 �+�2�M�i�`���H

�/�`���r�B�M�; �B�M �6�B�;�X �9�X�R�X

�P�M�2 �K���v �/�B�b�i�B�M�;�m�B�b�? �7�Q�m�` �#�`�Q���/ �b�i�`���i�2�;�B�2�b �i�Q �Q�p�2�`�+�Q�K�2 �i�?�B�b

�B�b�b�m�2�, �U���V �2�M�?���M�+�2 �i�?�2 �Q�`�i�?�Q�;�Q�M���H �b���K�T�H�B�M�; �#�v� �@�p���`�B���i�B�Q�M�b�c �U�#�V

�2�M�?���M�+�2 �i�?�2 �Q�`�i�?�Q�;�Q�M���H �b�i���i�B�b�i�B�+�b �#�v� �@�2�t�i�`���T�Q�H���i�B�Q�M�b�c �U�+�V �m�b�2 ��

�b�v�b�i�2�K�@�b�T�2�+�B�}�+ �b���K�T�H�B�M�;�@�2�M�?���M�+�2�K�2�M�i �b�i�`���i�2�;�v �7�Q�` �i�?�2 �Q�`�i�?�Q�;�Q�M���H

�b�T���+�2�c �U�/�V �m�b�2 �� �;�2�M�2�`�B�+ �b���K�T�H�B�M�;�@�2�M�?���M�+�2�K�2�M�i �b�i�`���i�2�;�v �7�Q�` �i�?�2

�Q�`�i�?�Q�;�Q�M���H �b�T���+�2�X �h�?�2�b�2 �7�Q�m�` ���T�T�`�Q���+�?�2�b�- �r�?�B�+�? ���`�2 �Q�7�i�2�M �m�b�2�/ �B�M

�+�Q�K�#�B�M���i�B�Q�M�- ���`�2 �/�2�b�+�`�B�#�2�/ �B�M �i�m�`�M �#�2�H�Q�r�X �h�?�2�v ���`�2 �B�H�H�m�b�i�`���i�2�/ �B�M

�6�B�;�X �9�X�R ���b �r�2�H�H�X

�h�?�2 �}�`�b�i �b�i�`���i�2�;�v �U�6�B�;�X �R���V �`�2�H�B�2�b �Q�M �2�M�?���M�+�B�M�; �i�?�2 �Q�`�i�?�Q�;�Q�M���H

�b���K�T�H�B�M�; �2�M���#�H�B�M�;� �@�p���`�B���i�B�Q�M�b�X�k�d�9���k�d�N�h�?�2 �`���i�B�Q�M���H�2 �#�2�?�B�M�/ �i�?�B�b

���T�T�`�Q���+�? �B�b �i�?���i �i�?�2 �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�`�b ���`�2 �i�v�T�B�+���H�H�v �?�B�;�?�2�` ���i

�+�2�`�i���B�M� �@�p���H�m�2�b �i�?���M ���i �Q�i�?�2�`�b�- ���M�/ �i�?�2 �?�B�;�?�2�b�i �Q�M�2�b �K���v �#�2

�b�2�H�/�Q�K �+�`�Q�b�b�2�/ �B�M �+�Q�`�`�2�b�T�Q�M�/�B�M�; �b�B�K�m�H���i�B�Q�M�b ���i �}�t�2�/� �X ���H�H�Q�r�B�M�;

�7�Q�` �p���`�B���i�B�Q�M�b �Q�7� �B�b �2�t�T�2�+�i�2�/ �i�Q �Q�T�2�M �T���i�?�r���v�b �i�Q �+�B�`�+�m�K�p�2�M�i

�i�?�2�K�X �>�Q�r�2�p�2�`�- �i�?�B�b �r�B�H�H �Q�M�H�v �r�Q�`�F �B�M �b�B�i�m���i�B�Q�M�b �r�?�2�`�2 �i�?�2�`�2

���+�i�m���H�H�v �2�t�B�b�i �b�Q�K�2� �@�p���H�m�2�b ���i �r�?�B�+�? �i�?�2 �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�`�b ���`�2

�T���`�i�B�+�m�H���`�H�v �H�Q�r�X
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�6�B�;�m�`�2 �9�X�R�,�6�Q�m�` �b�i� �̀��i�2�;�B�2�b �i�Q �Q�p�2� �̀+�Q�K�2 �Q�`�i�?�Q�;�Q�M���H�@�b���K�T�H�B�M�; �B�b�b�m�2�b �B�M
���H�+�?�2�K�B�+���H �7� �̀2�2�@�2�M�2� �̀;�v �+���H�+�m�H���i�B�Q�M�b�X�h�?�B�b �b�+�?�2�K���i�B�+ �B�H�H�m�b�i�`���i�B�Q�M �+�Q�M�b�B�/�2�`�b
�� �7�`�2�2�@�2�M�2�`�;�v �b�m�`�7���+�2G(�; �[ )�- �r�?�2�`�2� �B�b �i�?�2 ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; �p���`�B���#�H�2
���M�/�[ �b�i���M�/�b �7�Q�` �� �b�2�i �Q�7 �;�2�M�2�`���H�B�x�2�/ �+�Q�Q�`�/�B�M���i�2�b �/�2�}�M�B�M�; �B�i�b �Q�`�i�?�Q�;�Q�M���H
�b�T���+�2 �Q�`�- ���i �H�2���b�i�- �� �b�m�#�b�2�i �Q�7 �b�m�+�? �+�Q�Q�`�/�B�M���i�2�b �`�2�H�2�p���M�i �i�Q �/�2�b�+�`�B�#�2 �i�?�2 �K���B�M
�#���`�`�B�2�`�b �B�M �i�?�B�b �b�T���+�2 �U�B�M �i�?�B�b �b�+�?�2�K�2�- �Q�M�H�v �Q�M�2�@�/�B�K�2�M�b�B�Q�M���H�V�X �h�?�2 �+�2�M�i�`���H
�/�`���r�B�M�; �B�H�H�m�b�i�`���i�2�b �i�?�2 �b���K�T�H�B�M�; �B�b�b�m�2 �2�M�+�Q�m�M�i�2�`�2�/ �#�v �h�A �+�Q�M�b�B�/�2�`�B�M�; �i�?�2
� �@�T�Q�B�M�i ���i �R�f�9�- �r�?�2�`�2 �i�?�2 �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�` �B�b �p�2�`�v �?�B�;�?�X �.�2�T�2�M�/�B�M�; �Q�M �i�?�2
�b�2�2�/�B�M�; �+�Q�M�}�;�m�`���i�B�Q�M�- �� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�?�B�b �h�A �b�B�K�m�H���i�B�Q�M�- �K���v �b���K�T�H�2 �Q�M�2
�Q�7 �i�?�2 �r�2�H�H�b �U�`�2�/�V �Q�` �i�?�2 �Q�i�?�2�` �U�#�H�m�2�V�- �r�B�i�? �M�Q �U�Q�` �i�Q�Q �7�2�r�V �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M
�i�`���M�b�B�i�B�Q�M�b�X �S���M�2�H�b �U���@�/�V �B�H�H�m�b�i�`���i�2 �7�Q�m�` ���H�i�2�`�M���i�B�p�2 �b�i�`���i�2�;�B�2�b �i�Q �`�2�K�2�/�v �i�?�B�b
�B�b�b�m�2�X �P�M�2 �K���v �2�M�?���M�+�2 �i�?�2 �Q�`�i�?�Q�;�Q�M���H �b���K�T�H�B�M�; �#�v� �@�p���`�B���i�B�Q�M�b �U���V�-�B�X�2�X�m�b�2 ��
�U�b�B�M�;�H�2�@ �Q�` �K�m�H�i�B�T�H�2�@�`�2�T�H�B�+���V �K�2�i�?�Q�/ �T�2�`�K�B�i�i�B�M�; �p���`�B���#�H�2�@� �T���i�?�b �i�Q �+�B�`�+�m�K�p�2�M�i
�i�?�2 �#���`�`�B�2�` �U�?�2�`�2�-�p�B���� � �@�T�Q�B�M�i �j�f�9�- �r�?�2�`�2 �i�?�2 �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�` �B�b �K�m�+�?
�H�Q�r�2�`�V�X �P�M�2 �K���v �2�M�?���M�+�2 �i�?�2 �Q�`�i�?�Q�;�Q�M���H �b�i���i�B�b�i�B�+�b �#�v� �@�2�t�i�`���T�Q�H���i�B�Q�M�b �U�#�V�-
�B�X�2�X�m�b�2 �� �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�Q�` �i�?���i �B�K�T�Q�`�i�b �b�i���i�B�b�i�B�+���H �B�M�7�Q�`�K���i�B�Q�M �7�`�Q�K
�i�?�2 �+�Q�M�}�;�m�`���i�B�Q�M�b �b���K�T�H�2�/ ���i �M�2�B�;�?�#�Q�`� �@�T�Q�B�M�i�b �B�M �� �T�2�`�i�m�`�#���i�B�p�2 �r���v �U�?�2�`�2�-
�7�`�Q�K �� �b�B�K�m�H���i�B�Q�M ���i �i�?�2� �@�T�Q�B�M�i �R�f�R�y�- �r�?�B�+�? �+�Q�B�M�+�B�/�2�M�i���H�H�v �b���K�T�H�2�b �i�?�2
�Q�T�T�Q�b�B�i�2 �r�2�H�H�- �Q�`�f���M�/ �7�`�Q�K� �@�T�Q�B�M�i �j�f�9�- �r�?�2�`�2 �#�Q�i�? �r�2�H�H�b ���`�2 �b���K�T�H�2�/�V�X �P�M�2
�K���v �m�b�2 �� �b�v�b�i�2�K�@�b�T�2�+�B�}�+ �b���K�T�H�B�M�;�@�2�M�?���M�+�2�K�2�M�i �b�i�`���i�2�;�v �7�Q�` �i�?�2 �Q�`�i�?�Q�;�Q�M���H
�b�T���+�2 �U�+�V�-�2�X�;�X�� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �i�?���i �i���`�;�2�i�b �2�t�T�H�B�+�B�i�H�v �i�?�2 �Q�`�i�?�Q�;�Q�M���H
�+�Q�Q�`�/�B�M���i�2�b �+���m�b�B�M�; �i�?�2 �#���`�`�B�2�`�b �U�?�2�`�2�- �� �H�Q�+���H �~���i�i�2�M�B�M�; �B�M�/�B�+���i�2�/ �#�v �i�?�2
�;�`�2�2�M ���`�`�Q�r�V�X �6�B�M���H�H�v�- �Q�M�2 �K���v �m�b�2 �� �;�2�M�2�`�B�+ �b���K�T�H�B�M�;�@�2�M�?���M�+�2�K�2�M�i �b�i�`���i�2�;�v
�7�Q�` �i�?�2 �Q�`�i�?�Q�;�Q�M���H �b�T���+�2 �U�/�V�-�B�X�2�X���M ���T�T�`�Q���+�? �i�?���i �r�B�H�H �~���i�i�2�M �i�?�2 �2�M�i�B�`�2
�7�`�2�2�@�2�M�2�`�;�v �b�m�`�7���+�2 �U�?�2�`�2�- �� �;�H�Q�#���H �~���i�i�2�M�B�M�; �B�M�/�B�+���i�2�/ �#�v �i�?�2 �i�r�Q �m�M�}�H�H�2�/
�;�`�2�2�M ���`�`�Q�r�b�V�X ���T�T�`�Q���+�?�2�b �U�+�V ���M�/ �U�/�V �H�2���/ �i�Q �� �#�B���b�2�/ �b���K�T�H�B�M�; �b�i���i�B�b�i�B�+�b�-
���M�/ �`�2�[�m�B�`�2 �`�2�r�2�B�;�?�i�B�M�;�X ���H�i�2�`�M���i�B�p�2�H�v�- �Q�M �K���v �2�K�T�H�Q�v �� �b�+�?�2�K�2 �i�?���i �p���`�B�2�b
�T�`�Q�;�`�2�b�b�B�p�2�H�v �i�?�2 ���K�Q�m�M�is �Q�7 �~���i�i�2�M�B�M�;�- ���M�/ �`�2�+�Q�p�2�`�b �i�?�2 �Q�`�B�;�B�M���H �7�`�2�2�@�2�M�2�`�;�v
�b�m�`�7���+�2 �7�Q�`s = 0 �X �h�?�2�b�2 �7�Q�m�` �b�i�`���i�2�;�B�2�b �+���M ���H�b�Q �#�2 �m�b�2�/ �B�M �+�Q�K�#�B�M���i�B�Q�M�X
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�h�?�B�b �b�i�`���i�2�;�v �+���M �#�2 ���T�T�H�B�2�/ �B�M �� �b�B�M�;�H�2�@�b�v�b�i�2�K �b�2�i�m�T�- �m�b�B�M�;

�i�?�2 �H���K�#�/�� �/�v�M���K�B�+�b �U� �.�V �b�+�?�2�K�2�k�d�e�-�j�k�N���j�j�8�U�b�2�2 ���H�b�Q �B�i�b ���M�+�2�b�@

�i�Q�`�k�d�9�-�k�d�8� �J�*�V�X �>�2�`�2�- �i�?�2� �@�p���H�m�2 �2�p�Q�H�p�2�b �/�v�M���K�B�+���H�H�v �B�M �i�?�2

�+�Q�m�`�b�2 �Q�7 �i�?�2 �b�B�K�m�H���i�B�Q�M�-�B�X�2�X� �B�b �i�`�2���i�2�/ ���b ���M �2�t�i�`�� �T�b�2�m�/�Q�@

�+�Q�M�7�Q�`�K���i�B�Q�M���H �/�2�;�`�2�2 �Q�7 �7�`�2�2�/�Q�K �r�B�i�? ���M ���b�b�B�;�M�2�/ �K���b�b �T���`���K�2�@

�i�2�m̀� ���M�/ �K�Q�K�2�M�i�m�Kp� �X �h�?�B�b �K�Q�K�2�M�i�m�K �2�M�i�2�`�b ���M �2�t�i�2�M�/�2�/

�>���K�B�H�i�Q�M�B���M �i�?���i �B�M�+�H�m�/�2�b ���M ���/�/�B�i�B�Q�M���H �i�2�`�K �7�Q�` �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�@

�B�M�; �F�B�M�2�i�B�+ �2�M�2�`�;�v�X �h�?�2 �K���B�M �/�`���r�#���+�F�R�8�9�+�Q�K�T���`�2�/ �i�Q �h�A �B�b

�i�?���i �i�?�2 �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�v ���H�Q�M�;� �B�b �M�Q �H�Q�M�;�2�` �B�K�T�Q�b�2�/ �B�M

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

�#�m�i �2�M�i�B�`�2�H�v �+�Q�M�i�`�Q�H�H�2�/ �#�v �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2 ���H�Q�M�;� �X �h�?�2

�H���i�i�2�` �B�b�b�m�2 �+���M �#�2 �`�2�K�2�/�B�2�/ �#�v ���T�T�H�v�B�M�; �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H ���H�Q�M�;

� �-�R�8�9�-�R�8�d�-�R�e�j�-�j�8�j���j�8�8���b �B�M �i�?�2� �@�H�Q�+���H �2�H�2�p���i�B�Q�M �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;

�K�2�i�?�Q�/�R�8�9���R�8�d�U� �@�G�1�l�a�V�X

�h�?�B�b �b�i�`���i�2�;�v �+���M ���H�b�Q �#�2 ���T�T�H�B�2�/ �B�M �� �K�m�H�i�B�T�H�2�@�`�2�T�H�B�+�� �b�2�i�m�T�-

�m�b�B�M�; �>���K�B�H�i�Q�M�B���M �`�2�T�H�B�+�� �2�t�+�?���M�;�2�k�d�d�-�k�N�9�-�k�N�8�U�>�_�V�X �>�2�`�2�- �� �b�2�`�B�2�b

�Q�7 �b�v�b�i�2�K �`�2�T�H�B�+���b ���`�2 �/�B�b�i�`�B�#�m�i�2�/ �Q�p�2�` �� �b�2�i �Q�7 �}�t�2�/� �@�p���H�m�2�b ���b

�B�b �i�?�2 �+���b�2 �B�M �h�A�X �>�Q�r�2�p�2�`�- ���i �`�2�;�m�H���` �i�B�K�2 �B�M�i�2�`�p���H�b�- �b�r���T�b ���`�2

���i�i�2�K�T�i�2�/ �#�2�i�r�2�2�M �T���B�`�b �Q�7 �b�v�b�i�2�K�b �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �/�B�z�2�`�2�M�i

� �@�p���H�m�2�b �U�i�v�T�B�+���H�H�v ���/�D���+�2�M�i �Q�M�2�b�V�X �h�?�2�b�2 ���i�i�2�K�T�i�b ���`�2 ���+�+�2�T�i�2�/ �Q�`

�`�2�D�2�+�i�2�/ ���+�+�Q�`�/�B�M�; �i�Q �� �J�2�i�`�Q�T�Q�H�B�b�@�>���b�i�B�M�;�b �+�`�B�i�2�`�B�Q�M�k�R�-�9�e�/�2�T�2�M�/�@

�B�M�; �Q�M �i�?�2 �"�Q�H�i�x�K���M�M �7���+�i�Q�` �`���i�B�Q �Q�7 �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K �#�2�7�Q�`�2 ���M�/

���7�i�2�` �i�?�2 �b�r���T�X ���H�i�?�Q�m�;�? �i�?�2 �i�`���D�2�+�i�Q�`�B�2�b ���i �2���+�?� �@�T�Q�B�M�i �#�2�+�Q�K�2

�/�B�b�+�Q�M�i�B�M�m�Q�m�b�- �i�?�2 �h�A�@�H�B�F�2 �b�i���i�B�b�i�B�+�b �B�b �T�`�2�b�2�`�p�2�/ ���M�/ �i�?�2 �/���i�� �+���M

�#�2 ���M���H�v�x�2�/ �B�M �i�?�2 �b���K�2 �r���v ���b �7�Q�` �h�A�X

�q�2 �`�2�+�2�M�i�H�v �B�M�i�`�Q�/�m�+�2�/ �� �M�2�r �b�+�?�2�K�2 �Q�7 �i�?�B�b �K�m�H�i�B�T�H�2�@�`�2�T�H�B�+��

�i�v�T�2 �+���H�H�2�/ �+�Q�M�p�2�v�Q�` �#�2�H�i �i�?�2�`�K�Q�/�v�M���K�B�+ �B�M�i�2�;�`���i�B�Q�M�9�k�y�U�*�"�h�A�V�-

�r�B�i�? �i�?�2 �;�Q���H �Q�7 �+�Q�K�#�B�M�B�M�; �i�?�2 ���/�p���M�i���;�2�b �Q�7� �. ���M�/�>�_�X �h�?�B�b

�b�+�?�2�K�2 �`�2�H�B�2�b �Q�M �i�?�2 �+�Q�m�T�H�2�/� �. �Q�7 �� �b�2�i �Q�7 �b�v�b�i�2�K �`�2�T�H�B�+���b�- �B�M

�r�?�B�+�? �i�?�2� �@�/�B�b�i���M�+�2 �#�2�i�r�2�2�M �b�m�+�+�2�b�b�B�p�2 �`�2�T�H�B�+���b �B�b �F�2�T�i �}�t�2�/ ���H�Q�M�;

�� �7�Q�`�r���`�/�@�i�m�`�M�@�#���+�F�r���`�/�@�i�m�`�M �T���i�?�- ���F�B�M �i�Q �� �+�Q�M�p�2�v�Q�` �U�*�"�V �#�2�H�i
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�#�2�i�r�2�2�M �i�?�2 �i�r�Q �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b�X �:�B�p�2�M �i�?�B�b�- �i�?�2 �+�Q�M�+�2�`�i�2�/

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

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

�Q�7 �i�?�2 �2�M�i�B�`�2 �*�"�X �h�?�2 �M�m�K�#�2�`K �Q�7 �`�2�T�H�B�+���b �B�b �i���F�2�M �i�Q �#�2 �2�p�2�M�-

�b�Q �i�?���i �� �+�?���M�;�2 �Q�7� �B�b ���H�r���v�b ���b�b�Q�+�B���i�2�/ �r�B�i�?K /2 �2�[�m�B�b�T���+�2�/

�`�2�T�H�B�+���b �K�Q�p�B�M�; �7�Q�`�r���`�/ ���M�/K /2 �2�[�m�B�b�T���+�2�/ �`�2�T�H�B�+���b �K�Q�p�B�M�;

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

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

�i�?�2 �K���;�M�B�i�m�/�2 �Q�7 �B�i�b �p���`�B���i�B�Q�M�b �/�2�+�`�2���b�2�b �`���T�B�/�H�v �m�T�Q�M �B�M�+�`�2���b�B�M�;

K �- ���i �H�2���b�i ���bK � 1 �B�M �i�?�2 �H�B�K�B�i �Q�7 �H���`�;�2K �X �q�?�2�MK �B�b �H���`�;�2�-

�i�?�2�b�2 �p���`�B���i�B�Q�M�b �#�2�+�Q�K�2 �b�m�{�+�B�2�M�i�H�v �b�K���H�H �i�Q �2�M���#�H�2 �� �+�Q�K�T�H�2�i�2 ���M�/

�[�m���b�B�@�?�Q�K�Q�;�2�M�2�Q�m�b �+�Q�p�2�`���;�2 �Q�7 �i�?�2� �@�`���M�;�2 �#�v �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�-

�r�B�i�?�Q�m�i ���T�T�H�B�+���i�B�Q�M �Q�7 ���M�v �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�X �A�7 �/�2�b�B�`�2�/�- �� �K�2�K�Q�`�v�@

�#���b�2�/ �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �+���M �b�i�B�H�H �#�2 ���/�/�2�/ �i�Q �7�m�`�i�?�2�` �?�Q�K�Q�;�2�M�B�x�2

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

�B�M�2�t�T�2�M�b�B�p�2�X �h�?�2 �*�"�h�A �b�+�?�2�K�2�- �7�m�`�i�?�2�` �b�B�K�T�H�v �M�Q�i�2�/�*�" �- �+���M �#�2

�p�B�2�r�2�/ ���b �� �+�Q�M�i�B�M�m�Q�m�b�f�/�2�i�2�`�K�B�M�B�b�i�B�+�f�/�v�M���K�B�+���H ���M���H�Q�; �Q�7�>�_�X

�*�Q�K�T���`�2�/ �i�Q�h�A�- �B�i �b�?���`�2�b �i�?�2 ���/�p���M�i���;�2 �Q�7 �i�?�2 �H���i�i�2�` �b�+�?�2�K�2

�B�M �i�2�`�K�b �Q�7 �2�M�?���M�+�2�/ �Q�`�i�?�Q�;�Q�M���H �b���K�T�H�B�M�;�X �*�Q�K�T���`�2�/ �i�Q�>�_�-

�B�i �T�2�`�K�B�i�b �� �/�2�i�2�`�K�B�M�B�b�i�B�+ ���M�/ �+�Q�M�i�B�M�m�Q�m�b �b���K�T�H�B�M�; �Q�7 �i�?�2� �@

�`���M�;�2�- ���M�/ �#�v�T���b�b�2�b �i�?�2 �M�2�2�/ �i�Q �+���`�2�7�m�H�H�v �T�`�2�b�2�H�2�+�i ��� �@�H���/�/�2�`

���M�/ �� �b�r���T�T�B�M�;�@���i�i�2�K�T�i �7�`�2�[�m�2�M�+�v�X �*�Q�K�T���`�2�/ �i�Q� �@�G�1�l�a�- �B�i

�2�H�B�K�B�M���i�2�b �U�Q�` �/�`���b�i�B�+���H�H�v �`�2�/�m�+�2�b�V �i�?�2 �/�2���/ �i�B�K�2 ���b�b�Q�+�B���i�2�/ �r�B�i�?

�i�?�2 �T�`�2�Q�T�i�B�K�B�x���i�B�Q�M �Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�X �L�Q�i�2 �i�?���i �� �b�B�K�B�H���`

�T�`�B�M�+�B�T�H�2 �?���b �#�2�2�M �2�t�T�H�Q�B�i�2�/ �T�`�2�p�B�Q�m�b�H�v �7�Q�` �J�. �B�M �i�?�2 �+�Q�M�i�2�t�i

�Q�7 �i�r�B�M�@�b�v�b�i�2�K�j�d�e�-�j�d�d�1�.�a�- �r�?�B�+�? �+�Q�m�T�H�2�b �7�Q�`�r���`�/ ���M�/ �`�2�p�2�`�b�2

���H�+�?�2�K�B�+���H �+�?���M�;�2�b �T�2�`�7�Q�`�K�2�/ �B�M �i�r�Q �/�B�z�2�`�2�M�i �2�M�p�B�`�Q�M�K�2�M�i�b�X

�h�?�2 �b�2�+�Q�M�/ �b�i�`���i�2�;�v �i�Q �Q�p�2�`�+�Q�K�2 �Q�`�i�?�Q�;�Q�M���H�@�b���K�T�H�B�M�; �B�b�b�m�2�b

�U�6�B�;�X �R�#�V �B�b �M�Q�i ���T�T�H�B�2�/ ���i �i�?�2 �H�2�p�2�H �Q�7 �i�?�2 �+�Q�M�}�;�m�`���i�B�Q�M �b���K�T�H�B�M�;�-

�#�m�i ���i �i�?�2 �H�2�p�2�H �Q�7 �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�B�Q�M�X �A�i �`�2�H�B�2�b �Q�M �2�M�?���M�+�B�M�;

�i�?�2 �Q�`�i�?�Q�;�Q�M���H �b�i���i�B�b�i�B�+�b �#�v �T�2�`�7�Q�`�K�B�M�;� �@�2�t�i�`���T�Q�H���i�B�Q�M�b�X �h�?�2
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�B�/�2�� �B�b �i�?���i �B�7 �� �b�B�K�m�H���i�B�Q�M ���i �� �;�B�p�2�M� �@�T�Q�B�M�i �B�b �i�`���T�T�2�/ �B�M �Q�M�2

�Q�`�i�?�Q�;�Q�M���H �r�2�H�H�- �i�?�2 �+�Q�M�}�;�m�`���i�B�Q�M�b �b���K�T�H�2�/ �#�v �b�B�K�m�H���i�B�Q�M�b ���i �Q�i�?�2�`

�U�i�v�T�B�+���H�H�v �M�2�B�;�?�#�Q�`�B�M�;�V� �@�T�Q�B�M�i�b �K���v �#�2 �i�`���T�T�2�/ �B�M ���M�Q�i�?�2�` �r�2�H�H

�U�Q�` �b���K�T�H�B�M�; �#�Q�i�? �r�2�H�H�b�V�- �b�Q �i�?���i �i�?�2�v �+���M �#�2 �m�b�2�/ �B�M �� �T�2�`�i�m�`�#���i�B�p�2

�r���v �i�Q �;���B�M �B�M�7�Q�`�K���i�B�Q�M �Q�M �i�?�B�b ���H�i�2�`�M���i�B�p�2 �r�2�H�H�- �2�p�2�M �i�?�Q�m�;�? �B�i
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�?�B�/�/�2�M �`�2�b�i�`���B�M�i�b�X�9�k�R�-�9�k�k�>�Q�r�2�p�2�`�- �i�?�B�b ���T�T�`�Q���+�? �B�b �Q�M�H�v ���T�T�H�B�+���#�H�2
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� = 0 �- �b�i���i�2 ���V �i�Q �� �"�` ���i�Q�K �U�3�@�#�`�Q�K�Q�@�;�m���M�Q�b�B�M�2 �i�`�B�T�?�Q�b�T�?���i�2�-

�"�h�S�c� = 1 �- �b�i���i�2 �"�V�X �h�?�2 �b�T�2�+�B���H �+�Q�M�}�;�m�`���i�B�Q�M�b�s�h�S�@�* �� ���M�/

�s�h�S�@�* �" �`�2�T�`�2�b�2�M�i���i�B�p�2 �7�Q�` �i�?�2 �H�Q�r�2�b�i �2�M�2�`�;�v �r�2�H�H�b �B�M �b�i���i�2�b �� ���M�/

�"�- �`�2�b�T�2�+�i�B�p�2�H�v �U�6�B�;�b�X �9�X�j�+ ���M�/ �9�X�j�/�V �/�B�z�2�` �K���B�M�H�v �B�M �i�?�2�B�`� �p���H�m�2

�U�6�B�;�X �9�X�k�#�c �k�R�e� �B�M�s�h�S�@�* �� �p�b�X�9�N� �B�M�s�h�S�@�* �" �V�X �*�Q�M�}�;�m�`���i�B�Q�M
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�* �� �r���b �Q�#�i���B�M�2�/ �7�`�Q�K �8 �M�b �T�H���B�M �J�. �b�B�K�m�H���i�B�Q�M ���i �i�?�2 �2�M�/�@�b�i���i�2

���- �b�i���`�i�B�M�; �7�`�Q�K ���M �B�M�B�i�B���H �b�i�`�m�+�i�m�`�2 �T�`�Q�p�B�/�2�/ �#�v �i�?�2 ���m�i�?�Q�`�b �Q�7

�_�2�7�X�k�N�k�*�Q�M�}�;�m�`���i�B�Q�M�* �" �r���b �Q�#�i���B�M�2�/ �7�`�Q�K �� �j�y �M�b �b�B�K�m�H���i�B�Q�M

�b�i���`�i�B�M�; �7�`�Q�K�* �� ���M�/ �+���`�`�B�2�/ �Q�m�i ���i �i�?�2 �2�M�/�@�b�i���i�2 �"�X

�a���K�T�H�B�M�; �a�+�?�2�K�2�b

�>���K�B�H�i�Q�M�B���M �*�Q�m�T�H�B�M�;�- �_�2�T�H�B�+�� �a�2�i�m�T

�h�?�2 �i�?�`�2�2 �b���K�T�H�B�M�; �b�+�?�2�K�2�b �+�Q�K�T���`�2�/ �?�2�`�2 �U�h�A�-�>�_ ���M�/�*�" �V

�`�2�H�v �Q�M �� �?�v�#�`�B�/ �>���K�B�H�i�Q�M�B���MH(�t; � )�- �r�?�2�`�2�t = ( � ;̀ �T) �B�b �i�?�2

6N �@�/�B�K�2�M�b�B�Q�M���H �T�?���b�2�@�b�T���+�2 �p�2�+�i�Q�` �Q�7 �i�?�2 �K�Q�H�2�+�m�H���` �b�v�b�i�2�K�-N

�#�2�B�M�; �i�?�2 �M�m�K�#�2�` �Q�7 ���i�Q�K�b�- ���M�/� �B�b ���M ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; �T���`���K�@

�2�i�2�`�X �h�?�2 �+�Q�m�T�H�B�M�; �b�+�?�2�K�2 �K�m�b�i �b���i�B�b�7�v �i�?�2 �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b

H(�t; 0) = H A (�t) ���M�/H (�t; 1) = H B (�t)�- �r�?�2�`�2H A (�t) ���M�/H B (�t)

���`�2 �i�?�2 �>���K�B�H�i�Q�M�B���M�b �Q�7 �i�?�2 �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b �� ���M�/ �" �Q�7 �i�?�2

�T�2�`�i�m�`�#���i�B�Q�M�X �h�Q ���p�Q�B�/ �b�B�M�;�m�H���`�B�i�B�2�b ���i �i�?�2 �2�M�/�@�b�i���i�2�b �m�T�Q�M ���i�Q�K

�+�`�2���i�B�Q�M�f�/�2�H�2�i�B�Q�M �U�b�i���i�2 �" �7�Q�`�E�s�E�- �b�i���i�2 �� �7�Q�`�s�h�S�V�- �� �b�Q�7�i�@�+�Q�`�2

�+�Q�m�T�H�B�M�; �b�+�?�2�K�2�k�9�R�B�b �2�K�T�H�Q�v�2�/�X �A�M �b�Q�K�2 �b�B�K�m�H���i�B�Q�M�b �U�"�A���a�V�- �i�?�2

�+�Q�m�T�H�B�M�; �b�+�?�2�K�2 ���H�b�Q �B�M�p�Q�H�p�2�b ��� �@�/�2�T�2�M�/�2�M�i �Q�i�`�?�Q�;�Q�M���H �#�B���b�B�M�;

�T�Q�i�2�M�i�B���H �U�a�2�+�i�X �9�X�k�X�j�V�X

�h�?�2 �h�A �a�+�?�2�K�2

�A�M �i�?�2�h�A�b�+�?�2�K�2�-�8�y���8�k�i�?�2K �`�2�T�H�B�+���b ���`�2 �b�B�K�m�H���i�2�/ ���i �}�t�2�/

�2�[�m�B�b�T���+�2�/� �@�p���H�m�2�b �;�B�p�2�M �#�v

� k = K � 1k �7�Q� k̀ = 0 ; 1; : : : ; K � 1 ; �U�9�X�R�V

���i �2���+�? �Q�7 �i�?�2�b�2� �@�T�Q�B�M�i�b�- �i�?�2 �b���K�T�H�B�2�b �`�2�H�B�2�b �Q�M �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;

�?�v�#�`�B�/ �>���K�B�H�i�Q�M�B���MH(�t; � k )�X �a�B�M�+�2 �i�?�2 �`�2�T�H�B�+���b ���`�2 �m�M�+�Q�m�T�H�2�/�-

�i�?�2 �b�B�K�m�H���i�B�Q�M�b �M�2�2�/ �M�Q�i �#�2 �T�2�`�7�Q�`�K�2�/ �B�M �T���`���H�H�2�H�- ���M�/ �+���M �#�2
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�T�2�`�7�Q�`�K�2�/ �b�2�`�B���H�H�v ���b �r�2�H�H�X

�h�?�2 �>�_ �a�+�?�2�K�2

�h�?�2�>�_ �b�+�?�2�K�2�k�d�d�-�k�N�9�-�k�N�8�B�b ���M �2�t�i�2�M�b�B�Q�M �Q�7 �i�?�2 �h�A �b�+�?�2�K�2 �B�M�+�H�m�/�@

�B�M�; �2�t�+�?���M�;�2 ���i�i�2�K�T�i�b �#�2�i�r�2�2�M �i�?�2� �@�p���H�m�2�b �Q�7 �T���B�`�b �Q�7 �`�2�T�H�B�+���b

�b�B�K�m�H���i�2�/ ���i �/�B�z�2�`�2�M�i� �@�T�Q�B�M�i�b �U�i�v�T�B�+���H�H�v ���/�D���+�2�M�i �Q�M�2�b�V�X �a�m�+�? ���i�@

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

�Q�` �`�2�D�2�+�i�2�/ ���+�+�Q�`�/�B�M�; �i�Q �� �J�2�i�`�Q�T�Q�H�B�b�@�>���b�i�B�M�;�b �+�`�B�i�2�`�B�Q�M�X�k�R�-�9�e�A�7

�`�2�T�H�B�+���bl1 ���M�/l2 ���`�2 �+�m�`�`�2�M�i�H�v ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2� �@�T�Q�B�M�i�bk1 ���M�/

k2�- �i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 ���+�+�2�T�i�B�M�; �� �b�r���Tk1 $ k2 �B�M �i�?�2 ���b�b�B�;�M�K�2�M�i

�Q�7� �@�p���H�m�2�b �i�Q �i�?�2�b�2 �`�2�T�H�B�+���b �B�b �;�B�p�2�M �#�v

p���+�+=

8
<

:
1 �B�7� < 0

�2�t�T[� � �] �Q�i�?�2�`�r�B�b�2

�r�B�i�?
� = H(�t l 1 ; � k2 ) + H(�t l 2 ; � k1 )

� H (�t l 1 ; � k1 ) � H (�t l 2 ; � k2 )
; �U�9�X�k�V

�r�?�2�`�2� = ( kB T) � 1�-kB �#�2�B�M�; �i�?�2 �"�Q�H�i�x�K���M�M �+�Q�M�b�i���M�i ���M�/T �i�?�2

���#�b�Q�H�m�i�2 �i�2�K�T�2�`���i�m�`�2�X

�h�?�2 �*�" �a�+�?�2�K�2

�h�?�2�*�" �b�+�?�2�K�2�R�8�3�U�*�"�h�A�V �B�b �� �`�2�+�2�M�i�H�v �T�`�Q�T�Q�b�2�/ �+�Q�M�i�B�M�m�Q�m�b�-

�/�2�i�2�`�K�B�M�B�b�i�B�+ ���M�/ �/�v�M���K�B�+���H ���M���H�Q�; �Q�7 �i�?�2�>�_ �b�+�?�2�K�2�X �>�2�`�2�- �B�M

�+�Q�M�i�`���b�i �i�Q �#�Q�i�? �i�?�2�h�A���M�/�>�_ �b�+�?�2�K�2�b�- �i�?�2� k �@�p���H�m�2�b ���b�b�B�;�M�2�/

�i�Q �i�?�2K �`�2�T�H�B�+���b �U�r�?�2�`�2K �K�m�b�i �#�2 �+�?�Q�b�2�M �2�p�2�M�V ���`�2 ���H�H�Q�r�2�/ �i�Q

�2�p�Q�H�p�2 �/�v�M���K�B�+���H�H�v �/�m�`�B�M�; �i�?�2 �+�Q�m�`�b�2 �Q�7 �� �b�B�K�m�H���i�B�Q�M�X �h�?�2�v �/�Q �b�Q

�B�M �� �+�Q�M�+�2�`�i�2�/ �7���b�?�B�Q�M�-�B�X�2�X�i�?�2 �2�p�Q�H�m�i�B�Q�M�b �Q�7 �i�?�2� k �@�p���`�B���#�H�2�b ���`�2

�+�Q�m�T�H�2�/ �i�Q �2���+�? �Q�i�?�2�` �#�v �K�2���M�b �Q�7 �� �b�2�[�m�2�M�+�2 �Q�7 �?���`�/ �+�Q�M�b�i�`���B�M�i�b�-

�b�Q �i�?���i �i�?�2�v �`�2�K���B�M �2�[�m���H�H�v �b�T���+�2�/ �Q�M �� �7�Q�`�r���`�/�@�i�m�`�M�@�#���+�F�r���`�/�@

�i�m�`�M �T���i�?�- ���F�B�M �i�Q �� �+�Q�M�p�2�v�Q�` �#�2�H�i �U�*�"�V �#�2�i�r�2�2�M �i�?�2 �i�r�Q �T�?�v�b�B�+���H
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�2�M�/�@�b�i���i�2�b �� ���M�/ �"�X �h�?�m�b�- �i�?�2�v ���`�2 �2�M�i�B�`�2�H�v �/�2�i�2�`�K�B�M�2�/ �#�v ��

�b�B�M�;�H�2 �/�v�M���K�B�+���H �p���`�B���#�H�2� �- ���b

� k (�) = � (� + k��)

�7�Q� k̀ = 0 ; 1; : : : ; K � 1 �r�B�i�? �� = 2 �K � 1 ; �U�9�X�j�V

�r�?�2�`�2

� (� ) =

(
� � 1� �B�7� < �

2 � � � 1� �B�7� � �
�7�Q� �̀ 2 [0; 2� ) �U�9�X�9�V

�B�b �� �+�Q�M�i�B�M�m�Q�m�b ���M�/ �T�2�`�B�Q�/�B�+ �x�B�;�@�x���; �7�m�M�+�i�B�Q�M �Q�7 �T�2�`�B�Q�/2� ���M�/

�B�K���;�2 �`���M�;�2[0; 1]�X

�h�?�2 �p���`�B���#�H�2� �B�b �� �+�Q�M�i�B�M�m�Q�m�b �`�2���H �U�B�M�}�M�B�i�2�@�`���M�;�2�/�V �p���`�B���#�H�2

�`�2�T�`�2�b�2�M�i�B�M�; �i�?�2 �Q�p�2�`���H�H ���/�p���M�+�2 �Q�7 �i�?�2 �*�"�- �b�m�+�+�2�b�b�B�p�2 �K�m�H�i�B�T�H�2�b

�Q�72� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q ���b �K���M�v �7�m�H�H �`�Q�i���i�B�Q�M�b�X ���M ���/�p���M�+�2 �Q�7 �i�?�2

�*�" �#�v�� �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �� �+�v�+�H�B�+ �T�2�`�K�m�i���i�B�Q�M �Q�7 �i�?�2K �`�2�T�H�B�+���b�-

�2���+�? �b�v�b�i�2�K �K�Q�p�B�M�; �#�v �Q�M�2 �T�Q�b�B�i�B�Q�M �7�Q�`�r���`�/ ���H�Q�M�; �i�?�2 �*�"�X �a�B�M�+�2

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

���M �B�M�+�`�2���b�2 �Q�7� k �7�Q�` �?���H�7 �Q�7 �i�?�2 �b�v�b�i�2�K�b �U�7�Q�`�r���`�/�@�K�Q�p�B�M�; �b�B�/�2 �Q�7

�i�?�2 �*�"�V ���M�/ �� �/�2�+�`�2���b�2 �Q�7� k �7�Q�` �i�?�2 �Q�i�?�2�` �?���H�7 �Q�7 �i�?�2 �b�v�b�i�2�K�b

�U�#���+�F�r���`�/�@�K�Q�p�B�M�; �b�B�/�2 �Q�7 �i�?�2 �*�"�V�X �h�?�B�b �+�?�Q�B�+�2 ���H�b�Q �B�K�T�H�B�2�b �i�?���i� �@

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

�r�?�2�`�2 �i�?�2�`�2 �B�b �Q�M�2 �b�v�b�i�2�K �B�M �b�i���i�2A ���M�/ �Q�M�2 �b�v�b�i�2�K �B�M �b�i���i�2

B �X �a�B�M�+�2 ���M ���/�p���M�+�2 �Q�7 �i�?�2 �*�" �p���`�B���#�H�2 �#�v2� �H�2���p�2�b �i�?�2 �`�2�T�H�B�+��

�b�v�b�i�2�K �B�M�p���`�B���M�i�- �i�?�2 �p���`�B���#�H�2� �r�B�H�H �+�Q�K�K�Q�M�H�v �#�2 �`�2�7�Q�H�/�2�/ �B�M�i�Q

�i�?�2 �`�2�7�2�`�2�M�+�2 �T�2�`�B�Q�/[0; 2� ) �r�?�2�M �B�H�H�m�b�i�`���i�B�M�; �i�?�2 �`�2�b�m�H�i�b �Q�7 �i�?�2

�*�" �b�+�?�2�K�2�X

�*�Q�M�b�B�/�2�`�B�M�; ���H�H �`�2�T�H�B�+���bk = 0 : : : K � 1 ���b �i�?�2 �K�2�K�#�2�`�b

�Q�7 �� �`�2�T�H�B�+�� �b�v�b�i�2�K�- �Q�M�2 �K���v �M�Q�i�2 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;6K � N �@

�/�B�K�2�M�b�B�Q�M���H �T�?���b�2�@�b�T���+�2 �p�2�+�i�Q�` ���b�s = f �tk g ���M�/ �i�?�2 �+�Q�`�`�2�@

�b�T�Q�M�/�B�M�;K �@�/�B�K�2�M�b�B�Q�M���H �p�2�+�i�Q�` �+�Q�M�i���B�M�B�M�; �i�?�2 �}�t�2�/� �@�p���H�m�2�b ���b
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� = f � k g�X �h�?�2 �>���K�B�H�i�Q�M�B���M �Q�7 �i�?�2 �2�t�i�2�M�/�2�/ �`�2�T�H�B�+�� �b�v�b�i�2�K �B�b

�i�?�2�M �/�2�}�M�2�/ ���b

H y?(�s ; �) =
K � 1X

k=0

H(�tk ; � k ) + p2
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�K�Q�K�2�M�i�m�K�-B �B�b �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �T�Q�b�b�B�#�H�v �B�M�i�`�Q�/�m�+�2�/ �i�Q �7�m�`�i�?�2�`
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�h�?�2 �/���;�;�2�` �B�M�/�B�+���i�2�b �i�?���i �i�?�2 �>���K�B�H�i�Q�M�B���M �`�2�7�2�`�b �i�Q �i�?�2 �2�M�i�B�`�2

�`�2�T�H�B�+�� �b�v�b�i�2�K�- ���M�/ �i�?�2 �b�i���` �b�T�2�+�B�}�2�b �i�?���i �B�i �`�2�7�2�`�b �i�Q ���M �2�t�i�2�M�/�2�/

�b�v�b�i�2�K �B�M �r�?�B�+�?� �U�p�B��� �V �B�b �� �p���`�B���#�H�2 �`���i�?�2�` �i�?���M �� �T���`���K�2�i�2�`

�U���b ���H�b�Q �m�M�/�2�`�H�B�M�2�/ �#�v �i�?�2 �+�Q�K�K�� �B�M�b�i�2���/ �Q�7 �b�2�K�B�@�+�Q�H�Q�M �B�M �i�?�2

���`�;�m�K�2�M�i�b �Q�7H y?�V�X
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(
� � 1 �B�7� < �

� � � 1 �B�7� � �
�7�Q�`� 2 [0; 2� ) : �U�9�X�d�V

�6�Q�`�K���H�H�v�- �i�?�2 �/�2�`�B�p���i�B�p�2 �B�b �M�Q�i �/�2�}�M�2�/ �r�?�2�M� �B�b ���M �B�M�i�2�;�2�` �K�m�H�i�B�T�H�2

�Q�7� �-�B�X�2�X�7�Q�` �� �b�v�b�i�2�K �i�?���i �B�b �2�t���+�i�H�v �B�M �Q�M�2 �Q�7 �i�?�2 �T�?�v�b�B�+���H �2�M�/�@

�b�i���i�2�bA �Q�B̀ �X �A�M �i�?�B�b �+���b�2�- �i�?�2 �p���H�m�2 �Q�7� 0 �?���b �#�2�2�M ���`�#�B�i�`���`�B�H�v

�b�2�i �i�Q� � 1 �7�Q�` �2�p�2�M �K�m�H�i�B�T�H�2�b ���M�/� � � 1 �7�Q�` �Q�/�/ �K�m�H�i�B�T�H�2�b�X ���b

�/�B�b�+�m�b�b�2�/ �B�M �*�?���T�i�2�` �j�- �i�?�B�b �?���b �� �M�2�;�H�B�;�B�#�H�2 �B�K�T���+�i �B�M �T�`���+�i�B�+�2�X

�6�Q�` �� �;�B�p�2�M �+�Q�M�}�;�m�`���i�B�Q�M�s �Q�7 �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�- �i�?�2 �>���K�B�H�@
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�i�Q�M�B���MH y? �Q�7 �1�[�X �9�X�8 �U�i�Q�;�2�i�?�2�` �r�B�i�? �1�[�X �9�X�j�V �B�b �T�2�`�B�Q�/�B�+ �B�M� �r�B�i�?

�� �T�2�`�B�Q�/2� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �� �7�m�H�H �`�Q�i���i�B�Q�M �Q�7 �i�?�2 �*�"�X �>�Q�r�2�p�2�`�-
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�Q�7� o�X �A�M �+�Q�M�i�`���b�i �i�Q� �- �r�?�B�+�? �B�b ���M �B�M�}�M�B�i�2�@�`���M�;�2�/ �p���`�B���#�H�2�-~� �Q�M�H�v

�b�T���M�b �� �}�M�B�i�2 �/�2�}�M�B�i�B�Q�M �B�M�i�2�`�p���H[0; ��) �X ���i �7�m�H�H �+�Q�M�p�2�`�;�2�M�+�2�- ���M�v

���p�2�`���;�2 �T�`�Q�T�2�`�i�v �#�B�M�M�2�/ ���b �� �7�m�M�+�i�B�Q�M �Q�7� �Q�p�2�` �i�?�2 �B�M�i�2�`�p���H[0; 2� )

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

���b �� �7�m�M�+�i�B�Q�M �Q�7~� �Q�p�2�` �B�i�b �/�2�}�M�B�i�B�Q�M �B�M�i�2�`�p���H[0; ��) �X �A�M �T�H���B�M

�r�Q�`�/�b�- �i�?�B�b �K�2���M�b �i�?���i �i�?�2 �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�v~P( ~�) ���H�Q�M�;~� �B�b

�i�?�2 �`�2�H�2�p���M�i �[�m���M�i�B�i�v �B�M �i�2�`�K�b �Q�7 �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�vp(� ) ���H�Q�M�;

�i�?�2 ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; �p���`�B���#�H�2� �X �A�7~P( ~�) �B�b �+�H�Q�b�2 �i�Q �m�M�B�7�Q�`�K

�Q�p�2�` �i�?�2 �`���M�;�2[0; ��) �- �i�?�2�Mp(� ) �r�B�H�H ���H�b�Q �#�2 �+�H�Q�b�2 �i�Q �m�M�B�7�Q�`�K

�Q�p�2�` �i�?�2 �`���M�;�2[0; 1]�X

�q�?�2�M �m�b�B�M�; �� �H���`�;�2 �M�m�K�#�2�`K �Q�7 �`�2�T�H�B�+���b�- �i�?�2 �b���K�T�H�B�M�; ���H�Q�M�;
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�Q�M �� �+�Q�K�T�m�i�2�` �M�Q�/�2�V�- �Q�M�2 �K���v �r�B�b�? �i�Q �m�b�2 �� �b�K���H�H �M�m�K�#�2�` �Q�7 �`�2�T�H�B�@

�+���b�X �A�M �i�?�B�b �+���b�2�- �i�?�2 �b���K�T�H�B�M�; �?�Q�K�Q�;�2�M�2�B�i�v �+���M �#�2 �2�M�?���M�+�2�/ �#�v

���/�/�B�i�B�Q�M �Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�- ���/�/�2�/ ���b ���M �Q�T�i�B�Q�M���H �i�2�`�KB(�) �B�M

�1�[�X �9�X�8�X �.�m�2 �i�Q �i�?�2 �T�2�`�B�Q�/�B�+�B�i�v �T�`�Q�T�2�`�i�B�2�b ���H�Q�M�;� �- �i�?�B�b �T�Q�i�2�M�i�B���H
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�+���M �B�M �7���+�i ���/�p���M�i���;�2�Q�m�b�H�v �#�2 �/�2�}�M�2�/ �B�M �i�2�`�K�b �Q�7 �i�?�2 �7�`���+�i�B�Q�M���H ���/�@

�p���M�+�2 �p���`�B���#�H�2~� �Q�p�2�` �i�?�2 �`���M�;�2[0; ��) �Q�M�H�v�-�B�X�2�X���bB(�) = ~B( ~�) �-

�r�B�i�?~�(�) �;�B�p�2�M �#�v �1�[�X �9�X�3�X �h�?�2 �H���i�i�2�` �B�M�i�2�`�p���H �+���M �2�p�2�M �#�2 �7�m�`�i�?�2�`
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�7�Q�`�+�2�b �Q�M �i�?�2 �*�" �K�m�b�i �Q�7 �+�Q�m�`�b�2 �#�2 �i���F�2�M �B�M�i�Q ���+�+�Q�m�M�i �B�M �1�[�X �9�X�e�X

�6�Q�H�H�Q�r�B�M�; �i�?�2 �T�`�B�M�+�B�T�H�2 �Q�7 �i�?�2� �@�G�1�l�a �b�+�?�2�K�2�-�R�8�9���R�8�d�i�?�B�b �#�B���b�B�M�;
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�7�m�M�+�i�B�Q�M�b�- �+�Q�M�b�i�`�m�+�i�2�/ �B�M �� �G�1 �T�`�2�Q�T�i�B�K�B�x���i�B�Q�M �T�?���b�2�- ���M�/ �F�2�T�i

�7�`�Q�x�2�M �B�M �� �b�m�#�b�2�[�m�2�M�i �l�a �b���K�T�H�B�M�; �T�?���b�2�X �>�Q�r�2�p�2�`�- �i�?�2 �/�m�`���i�B�Q�M

�Q�7 �i�?�2 �G�1 �T�?���b�2 �+���M �#�2 �+�Q�M�b�B�/�2�`���#�H�v �`�2�/�m�+�2�/ �+�Q�K�T���`�2�/ �i�Q �� �b�B�M�;�H�2�@

�b�v�b�i�2�K� �@�G�1�l�a �b�B�K�m�H���i�B�Q�M�- �+�Q�M�b�B�/�2�`�B�M�; �i�?���i~P( ~�) �B�b ���H�`�2���/�v �+�H�Q�b�2

�i�Q �?�Q�K�Q�;�2�M�2�B�i�v �B�M �i�?�2 ���#�b�2�M�+�2 �Q�7 �#�B���b�B�M�;�- ���M�/ �i�?���i �i�?�2 �b�m�T�T�Q�`�i

�B�M�i�2�`�p���H �B�b �`�2�/�m�+�2�/ �i�Q �i�?�2~� �@�`���M�;�2[0; ��) �- �Q�` �2�p�2�M[0; ��/2] �X �h�?�2

�`�2�[�m�B�`�2�K�2�M�i �7�Q�` �� �T�Q�b�b�B�#�H�2 �`�2�r�2�B�;�?�i�B�M�; �i�Q �`�2�K�Q�p�2 �i�?�2 �2�z�2�+�i �Q�7 �i�?�B�b

�#�B���b�B�M�; ���H�Q�M�;� �B�b �/�B�b�+�m�b�b�2�/ �B�M �a�2�+�i�X �9�X�k�X�8�X

�P� �̀i�?�Q�;�Q�M���H �"�B���b�B�M�;

�a�Q�K�2 �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2�s�h�S �b�v�b�i�2�K ���H�b�Q �`�2�H�v �Q�M �i�?�2 ���T�T�H�B�+���i�B�Q�M

�Q�7 �� �U�T�Q�b�b�B�#�H�v� �@�/�2�T�2�M�/�2�M�i�V �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �B�M �i�?�2 �Q�`�i�?�Q�;�Q�M���H
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�T�Q�i�2�M�i�B���H �B�b �;�B�p�2�M �7�Q�`�K���H�H�v �#�v

P ( �h�A) (�; � ) =
Z 1

0
d�

K � 1X

k=0

� (� � � k )P ( �h�A)
k (� ) : �U�9�X�R�y�V

�h�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���HP ( �h�A) (�; � ) �B�b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �9�X�9�/�- �r�?�2�`�2

�i�?�2 �.�B�`���+ �/�2�H�i���@�7�m�M�+�i�B�Q�M�b �?���p�2 �#�2�2�M �`�2�T�H���+�2�/ �#�v �+�m�#�B�+ �b�T�H�B�M�2�b �B�M�i�2�`�@

�T�Q�H���i�B�M�; �#�2�i�r�2�2�M �i�?�2 �T�Q�B�M�i�b�X �h�?�B�b �T�Q�i�2�M�i�B���H �B�b �H���`�;�2 ���M�/ �T�Q�b�B�i�B�p�2

�+�H�Q�b�2 �i�Q �i�?�2 �7���p�Q�`�2�/�b�v�M���M�/���M�i�B�`�2�;�B�Q�M�b �Q�7� �- ���M�/ �p���M�B�b�?�2�b �B�M �i�?�2

�#���`�`�B�2�` �`�2�;�B�Q�M�b �b�2�T���`���i�B�M�; �i�?�2�b�2 �+�Q�M�7�Q�`�K���i�B�Q�M�b�X �l�T�Q�M �B�M�+�`�2���b�B�M�;�

�7�`�Q�K �y �i�Q �R�- �i�?�2 �T�2�M���H�i�v �7�Q�` �i�?�2���M�i�B�+�Q�M�7�Q�`�K���i�B�Q�M �U�K�Q�b�i �b�i���#�H�2 �B�M

�b�i���i�2 ���V �T�`�Q�;�`�2�b�b�B�p�2�H�v �/�2�+�`�2���b�2�b�- ���M�/ �i�?���i �7�Q�` �i�?�2�b�v�M�+�Q�M�7�Q�`�K���i�B�Q�M

�U�K�Q�b�i �b�i���#�H�2 �B�M �b�i���i�2 �"�V �T�`�Q�;�`�2�b�b�B�p�2�H�v �B�M�+�`�2���b�2�b�X �h�?�2 �b�m�K �Q�7 �i�?�2

�i�r�Q �H���i�i�2�` �K���T�b�-�B�X�2�X�i�?�2 �#�B���b�2�/ �7�`�2�2�@�2�M�2�`�;�v �b�m�`�7���+�2�- �B�b �b�?�Q�r�M �B�M

�6�B�;�X �9�X�9�;�- ���M�/ �B�H�H�m�b�i�`���i�2�b �i�?���i �i�?�2 �7�2���i�m�`�2�b �Q�7 �i�?�2 �Q�`�B�;�B�M���H �b�m�`�7���+�2

�U�T�`�2�7�2�`�`�2�/ �b�i���i�2�b ���M�/ �#���`�`�B�2�`�b�V ���`�2 �H���`�;�2�H�v �2�`���b�2�/ �#�v �i�?�2 �#�B���b�B�M�;�X

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

�T�Q�i�2�M�i�B���H �#�v �G�1�l�a ���i �2���+�?� �@�T�Q�B�M�i �B�b�- �?�Q�r�2�p�2�`�- �+�Q�K�T�m�i���i�B�Q�M���H�H�v

�p�2�`�v �2�t�T�2�M�b�B�p�2�X

�A�M�*�" �- �i�?�2� k �@�p���H�m�2�b �Q�7 �i�?�2 �`�2�T�H�B�+���b ���`�2 ���H�H�Q�r�2�/ �i�Q �2�p�Q�H�p�2
�/�v�M���K�B�+���H�H�v�X �A�M �+�Q�M�i�`���b�i �i�QP ( �h�A) (�; � ) �B�M �1�[�X �9�X�R�y�- �i�?�2 �#�B���b�B�M�; �T�Q�@
�i�2�M�i�B���H �K�m�b�i �i�?�2�`�2�7�Q�`�2 �#�2 �+�Q�M�i�B�M�m�Q�m�b �B�M� �U�M�Q �.�B�`���+ �/�2�H�i���@�7�m�M�+�i�B�Q�M�b�V�X
�A�M ���/�/�B�i�B�Q�M�- �B�b �M�Q �H�Q�M�;�2�` �M�2�+�2�b�b���`�v �i�Q �2�`���b�2 �i�?�2 �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�`�b
�Q�p�2�` �i�?�2 �2�M�i�B�`�2� �`���M�;�2�-�B�X�2�X�Q�M�H�v �� �i�m�M�M�2�H �+�H�Q�b�2 �i�Q �� �b�T�2�+�B�}�+
� �@�p���H�m�2 �b�?�Q�m�H�/ �#�2 �b�m�{�+�B�2�M�i�X �:�B�p�2�M �i�?�2�b�2 �Q�#�b�2�`�p���i�B�Q�M�b�- �r�2 �m�b�2�/ ��
�i�r�Q�@�/�B�K�2�M�b�B�Q�M���H �+�Q�M�i�B�M�m�Q�m�b �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �Q�7 �i�?�2 �7�Q�`�K

P ( �*�" )
� (�; � ) =

8
>>>>><

>>>>>:

P ( �h�A)
K /2 (� ) �B�70:5 � d < � < 0:5 + d

P ( �h�A)
K /2 (� )[1+

�+�Q�b(d� 1 � (� � 0:5)) ]/2
�B�7

0:5 � 2d < � < 0:5 � d �Q�`

0:5 + d < � < 0:5 + 2d

0 �Q�i�?�2�`�r�B�b�2

;

�U�9�X�R�R�V
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�6�B�;�m�`�2 �9�X�9�,�6� �̀2�2�@�2�M�2� �̀;�v �K���T�b�- �Q�`�i�?�Q�;�Q�M���H �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�b ���M�/ �#�B���b�2�/
�7� �̀2�2�@�2�M�2� �̀;�v �K���T�b �7�Q�` �i�?�2�E�s�E ���M�/�s�h�S �b�v�b�i�2�K�b�X�h�?�2 �7�`�2�2�@�2�M�2�`�;�v �K���T�b
���`�2 �b�?�Q�r�M �7�Q�` �i�?�2�E�s�E �b�v�b�i�2�K �B�M �i�?�2 �U�; ' �V�@�b�T���+�2 �U���V ���M�/ �B�M �i�?�2 �B�M �i�?�2
�U�;  �V�@�b�T���+�2 �U�#�V�- ���M�/ �7�Q�` �i�?�2�s�h�S �b�v�b�i�2�K �B�M �i�?�2 �U�; � �V�@�b�T���+�2 �U�+�V�X �h�?�2 �H���i�i�2�`
�K���T �r���b �Q�#�i���B�M�2�/ �#�v �`�2�r�2�B�;�?�i�B�M�; �i�?�2 �b���K�T�H�B�M�; �Q�7 �i�?�2�h�A�@�"�A���a �b�B�K�m�H���i�B�Q�M
�h�?�2 �Q�i�?�2�` �;�`���T�?�b �Q�M�H�v �+�Q�M�+�2�`�M �i�?�2�s�h�S �b�v�b�i�2�K�X �h�?�2�v �b�?�Q�r �#�v �T���B�`�b �i�?�2
�Q�`�i�?�Q�;�Q�M���H�@�b�T���+�2� �@�#�B���b�B�M�; �T�Q�i�2�M�i�B���H ���M�/ �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H ���/�/�2�/ �i�Q �i�?�2
�7�`�2�2�@�2�M�2�`�;�v �K���T�- �7�Q�`�h�A�U�/�-�;�V�-�*�" �U�2�-�?�V�- ���M�/�>�_ �U�7�-�B�V�X �L�Q�i�2 �i�?���i �i�?�2 �K���T�b
���`�2 �#�B���b�2�/ ���H�Q�M�; �i�?�2� �T�`�Q�}�H�2�- �#�2�+���m�b�2 �i�?�2�v ���`�2 �+���H�+�m�H���i�2�/ �7�`�Q�K �b�B�K�m�H���i�B�Q�M�b
�r�B�i�? �2�[�m���H �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�v ���i �2�p�2�`�v� �T�Q�B�M�i �U�h�A���M�/�>�_�V �Q�` �T�2�`�B�Q�/�B�+
�b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�B�2�b �U�*�" �-2/ K �T�2�`�B�Q�/�V�X ���H�H �K���T�b ���`�2 ���`�#�B�i�`���`�B�H�v ���M�+�?�Q�`�2�/
�i�Q �x�2�`�Q ���i �i�?�2�B�` �;�H�Q�#���H �K�B�M�B�K�m�K�X



280 �9 �P�_�h�>�P�: �P�L�� �G �" �� �_ �_�A�1�_�a

�r�?�B�+�? �B�b �#���b�2�/ �Q�M �i�?�2�h�A�#�B���b�B�M�; �T�Q�i�2�M�i�B���HP ( �h�A)
K /2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q

� K /2 = 0 :5�- �Q�M�H�v ���+�i�B�p�2 �Q�p�2�` ��� �@�`���M�;�2� 2d �b�m�`�`�Q�m�M�/�B�M�;0:5�- ���M�/

�+�Q�M�i�B�M�m�Q�m�b �2�p�2�`�v�r�?�2�`�2 ���H�Q�M�;� �X �h�?�B�b �#�B���b�B�M�; �T�Q�i�2�M�i�B���HP ( �*�" )
� (�; � )

�B�b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �9�X�9�2�X �A�i�b �b�m�K �r�B�i�? �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �7�`�2�2�@

�2�M�2�`�;�v �b�m�`�7���+�2G(�; � ) �Q�7 �i�?�2�s�h�S �b�v�b�i�2�K �U�6�B�;�X �9�X�9�+�V�-�B�X�2�X�i�?�2

�#�B���b�2�/ �7�`�2�2�@�2�M�2�`�;�v �b�m�`�7���+�2�- �B�b �b�?�Q�r�M �B�M �6�B�;�X �9�X�9�?�X ���b �2�t�T�2�+�i�2�/�- �i�?�2

�H���i�i�2�` �K���T �2�t�?�B�#�B�i�b �� �H�Q�r�@�#���`�`�B�2�` �T���i�?�r���v�-�B�X�2�X�� �i�m�M�M�2�H�- ���`�Q�m�M�/

� = 0 :5�- �r�?�B�+�? �B�b �2�t�T�2�+�i�2�/ �i�Q �7���+�B�H�B�i���i�2 �i�?�2 �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M �#�2�i�r�2�2�M

syn ���M�/anti �+�Q�M�7�Q�`�K���i�B�Q�M�b �7�Q�` �`�2�T�H�B�+���b �+�H�Q�b�2 �i�Q �i�?�B�b� �@�p���H�m�2�X �h�?�B�b

���T�T�`�Q���+�? �Q�M�H�v �`�2�[�m�B�`�2�b �i�?�2 �+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H

�#�v �G�1�l�a ���i �� �b�B�M�;�H�2� �@�T�Q�B�M�i�- ���M�/ �B�b �i�?�m�b �+�Q�K�T�m�i���i�B�Q�M���H�H�v �K�m�+�?

�H�2�b�b �2�t�T�2�M�b�B�p�2 �U�#�v �� �7���+�i�Q�`K � 1�V �+�Q�K�T���`�2�/ �i�Q �i�?�2 �+�Q�M�b�i�`�m�+�i�B�Q�M

�Q�7P ( �h�A) (�; � ) �B�M �1�[�X �9�X�R�y�X �"�2�+���m�b�2 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �B�b� �@

�/�2�T�2�M�/�2�M�i �B�M �i�?�B�b �+���b�2�- �B�i �B�M�/�m�+�2�b �7�Q�`�+�2�b �Q�M �i�?�2 �*�" �i�?���i �K�m�b�i �#�2

�i���F�2�M �B�M�i�Q ���+�+�Q�m�M�i �B�M �1�[�X �9�X�e�X

�A�M�>�_ ���M�/ �7�Q�` �i�?�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b �Q�M�H�v�- �� �b�B�K�T�H�B�}�2�/ ���T�@

�T�`�Q���+�? �r���b �i���F�2�M�- �r�?�2�`�2 �i�?�2 �#�B���b�B�M�; �+�Q�M�b�B�b�i�2�/ �Q�7 ��� �@�B�M�/�2�T�2�M�/�2�M�i

���/�/�B�i�B�Q�M���H �i�r�Q�@�7�Q�H�/ �i�Q�`�b�B�Q�M���H�@�/�B�?�2�/�`���H �T�Q�i�2�M�i�B���H �i�2�`�K �7�Q�`� �- �Q�7 �i�?�2

�7�Q�`�K

P ( �>�_) (� ) = k� [ 1 + �+�Q�b(2� � � o) ] ; �U�9�X�R�k�V

�r�?�2�`�2k� �U�T�Q�b�B�i�B�p�2�V �B�b �i�?�2 �7�Q�`�+�2 �+�Q�M�b�i���M�i ���M�/� o �i�?�2 �`�2�7�2�`�2�M�+�2 ���M�;�H�2�X

�h�?�B�b� �@�B�M�/�2�T�2�M�/�2�M�i �#�B���b�B�M�; �T�Q�i�2�M�i�B���H ���B�K�b ���i �;�2�M�2�`�B�+���H�H�v �`�2�/�m�+�B�M�;

�i�?�2 �2�M�2�`�;�v �#���`�`�B�2�`�b �i�?�`�Q�m�;�?�Q�m�i �i�?�2� �@�`���M�;�2�- �r�?�B�H�2 �T�`�2�b�2�`�p�B�M�; ��

�+�2�`�i���B�M �#�B���b �i�Q�r���`�/�b �i�?�2 �p���H�H�2�v�b�X �h�Q �i�?�B�b �T�m�`�T�Q�b�2�-� o �r���b �b�2�H�2�+�i�2�/

�#�2�i�r�2�2�M�b�v�M���M�/���M�i�B�- �+�H�Q�b�2 �i�Q �i�?�2 �#���`�`�B�2�` �K���t�B�K�m�K ���M�/k�

�r���b �F�2�T�i �`�2�H���i�B�p�2�H�v �b�K���H�H�X �h�?�B�b �#�B���b�B�M�; �T�Q�i�2�M�i�B���HP ( �>�_)
� (�; � ) �B�b

�B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �9�X�9�7�X �A�i�b �b�m�K �r�B�i�? �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �7�`�2�2�@�2�M�2�`�;�v

�b�m�`�7���+�2G(�; � ) �Q�7 �i�?�2�s�h�S �b�v�b�i�2�K �U�6�B�;�X �9�X�9�+�V�-�B�X�2�X�i�?�2 �#�B���b�2�/

�7�`�2�2�@�2�M�2�`�;�v �b�m�`�7���+�2�- �B�b �b�?�Q�r�M �B�M �6�B�;�X �9�X�9�B�X �A�i �B�b �b�Q�K�2�r�?���i �H�2�b�b
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�2�{�+�B�2�M�i �+�Q�K�T���`�2�/ �i�QP ( �>�_)
� (�; � ) ���i �2�H�B�K�B�M���i�B�M�; �i�?�2 �#���`�`�B�2�`�- �#�m�i

�b�i�B�H�H �b�B�;�M�B�}�+���M�i�H�v �`�2�/�m�+�2�b �B�i �+�H�Q�b�2 �i�Q� = 0 :5�X �h�?�B�b ���T�T�`�Q���+�? �/�Q�2�b

�M�Q�i �`�2�[�m�B�`�2 �i�?�2 �+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 ���M�v �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �#�v �G�1�l�a�-

���M�/ �i�?�m�b �/�Q�2�b �M�Q�i �B�M�/�m�+�2 ���M�v �+�Q�K�T�m�i���i�B�Q�M���H �Q�p�2�`�?�2���/�X �>�Q�r�2�p�2�`�-

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

���T�T�`�Q�T�`�B���i�2 �7�Q�` �i�?�2 �#�B���b�B�M�; ���b �r�2�H�H ���b ���b �B�i�b �T���`���K�2�i�2�`�bk� ���M�/� o

�r�2�`�2 �B�M�7�2�`�`�2�/ �7�`�Q�K �i�?�2 �7�Q�`�K �Q�7P ( �h�A) (�; � )�X

�6�B�M���H�H�v�- �B�i �B�b �B�M�i�2�`�2�b�i�B�M�; �i�Q �+�Q�K�T���`�2 �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �b�m�`�7���+�2�b

G(�; ' ) ���M�/G(�;  ) �Q�7 �i�?�2�E�s�E �b�v�b�i�2�K �U�6�B�;�b�X �9�X�9�� ���M�/ �9�X�9�#�V ���M�/

�i�?�2G(�; � ) �K���T �Q�7 �i�?�2�s�h�S �b�v�b�i�2�K �U�6�B�;�X �9�X�9�+�V�X �h�?�2 �7�m�M�/���K�2�M�i���H

�/�B�z�2�`�2�M�+�2 �B�b �i�?���i �i�?�2�E�s�E �K���T�b �b�?�Q�r �b�i�`�Q�M�; �T�`�2�7�2�`�2�M�+�2�b �U�2�b�T�2�@

�+�B���H�H�v �B�M �i�2�`�K�b �Q�7' �V �B�M �i�?�2 �� �b�i���i�2 �U�+�2�M�i�`���H �:�H�m �`�2�b�B�/�m�2�V�- �#�m�i �Q�M�H�v

�K���`�;�B�M���H �Q�M�2�b �B�M �i�?�2 �" �b�i���i�2 �U�K�Q�`�2 �~�2�t�B�#�H�2 �+�2�M�i�`���H �:�H�v �`�2�b�B�/�m�2�V�X

���b �� �`�2�b�m�H�i�- �i�?�2 �K���T�b ���H�`�2���/�v �T�`�2�b�2�M�i �� �M���i�m�`���H �i�m�M�M�2�H �B�M �i�?�2

�Q�`�i�?�Q�;�Q�M���H �b�T���+�2 �+�H�Q�b�2 �i�Q� = 1 �X �6�Q�` �i�?�B�b �`�2���b�Q�M�- �i�?�2 ���T�T�H�B�+���i�B�Q�M

�Q�7 �Q�`�i�?�Q�;�Q�M���H �#�B���b�B�M�; �r���b �M�Q�i �+�Q�M�b�B�/�2�`�2�/ �B�M �i�?�2�E�s�E �+���b�2�X �h�?�B�b

�B�b �2�t�T�2�+�i�2�/ �i�Q �T�2�M���H�B�x�2 �i�?�2 �}�t�2�/�@� �h�A�b�+�?�2�K�2 �+�Q�K�T���`�2�/ �i�Q �i�?�2

� �@�b�r�2�2�T�B�M�;�>�_ ���M�/�*�" �b�+�?�2�K�2�b�- �r�?�B�+�? �B�b �T�`�2�+�B�b�2�H�v �b�Q�K�2�i�?�B�M�; �r�2

�r���M�i�2�/ �i�Q �i�2�b�i �B�M �i�?�B�b �b�i�m�/�v�X

�a�2�2�/�B�M�; �a�+�?�2�K�2�b

�A�M�B�i�B���H �+�Q�M�}�;�m�`���i�B�Q�M�b �7�Q�` �i�?�2K = 24 �/�B�z�2�`�2�M�i� �@�T�Q�B�M�i�b �U�h�A�-�>�_�V

�Q�` �`�2�T�H�B�+���b �U�*�" �V �r�2�`�2 �;�2�M�2�`���i�2�/ �7�Q�H�H�Q�r�B�M�; �i�?�`�2�2 �/�B�z�2�`�2�M�i �T�`�Q�i�Q�+�Q�H�b

�U�6�B�;�b�X �9�X�8���@�9�X�8�+�V�X

�A�M �i�?�2 �T�`�Q�i�Q�+�Q�H�6�q�. �U�6�B�;�X �9�X�8���V�- �i�?�2�v �r�2�`�2 �b�2�2�/�2�/ �7�`�Q�K �i�?�2

�b�T�2�+�B���H �+�Q�M�}�;�m�`���i�B�Q�M�b�* �� �U�6�B�;�b�X �9�X�j�� ���M�/ �9�X�j�+�V �`�2�T�`�2�b�2�M�i���i�B�p�2

�Q�7 �i�?�2 �H�Q�r�2�b�i �2�M�2�`�;�v �r�2�H�H �B�M �b�i���i�2 ���X �a�i���`�i�B�M�; �7�`�Q�Kk = 0 �- �i�?�2

�b�v�b�i�2�K �r���b �2�[�m�B�H�B�#�`���i�2�/ ���i �� �;�B�p�2�M� �@�T�Q�B�M�i �U�}�t�2�/� �V �7�Q�` �y�X�k �M�b�X

�h�?�2 �+�Q�M�}�;�m�`���i�B�Q�M ���7�i�2�` �i�?�2 �}�`�b�i �y�X�R �M�b �r���b �m�b�2�/ ���b ���M �B�M�B�i�B���H

�+�Q�M�}�;�m�`���i�B�Q�M �7�Q�` �i�?�2 �M�2�t�i� �@�T�Q�B�M�ik + 1 �X �h�?�B�b �r���b �`�2�T�2���i�2�/ �m�T �i�Q
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�a�i���`�i�B�M�; �b�i�`�m�+�i�m�`�2 �*��
�a�i���`�i�B�M�; �b�i�`�m�+�i�m�`�2 �*�"
�a�i���`�i �Q�7 �T�`�Q�/�m�+�i�B�Q�M �`�m�M
�1�[�m�B�H�B�#�`���i�B�Q�M
�S�`�Q�/�m�+�i�B�Q�M �`�m�M

�6�B�;�m�`�2 �9�X�8�,���H�i�2�`�M���i�B�p�2 �b�2�2�/�B�M�; �b�+�?�2�K�2�b �+�Q�M�b�B�/�2� �̀2�/ �7�Q�` �i�?�2 �7� �̀2�2�@�2�M�2� �̀;�v
�+���H�+�m�H���i�B�Q�M�b�X�h�?�2 �7�Q�`�r���`�/ �b�2�2�/�B�M�; �b�+�?�2�K�2�6�q�. �U���V �T�`�Q�+�2�2�/�b �7�`�Q�K �i�?�2�* ��
�b�i�`�m�+�i�m�`�2 �U�6�B�;�b�X �9�X�j�� ���M�/ �9�X�j�+�- �b�?�Q�r�M ���b �#�H�m�2 �b�i���`�V �`�2�T�`�2�b�2�M�i���i�B�p�2 �Q�7 �i�?�2 �H�Q�r�2�b�i
�2�M�2�`�;�v �r�2�H�H �B�M �b�i���i�2 ���- ���M�/ �T�`�Q�;�`�2�b�b�B�p�2�H�v �+�Q�M�b�i�`�m�+�i�b �B�M�B�i�B���H �+�Q�M�}�;�m�`���i�B�Q�M�b �7�Q�`
�i�?�2 �b�m�+�+�2�b�b�B�p�2 �T�Q�B�M�i�b� k �7�`�Q�K� 0 = 0 �i�Q� K � 1 = 1 �U�#�H�m�2 �i�Q �p�B�Q�H�2�i �/�B���K�Q�M�/�b�V�X
�h�?�2 �#���+�F�r���`�/ �b�2�2�/�B�M�; �b�+�?�2�K�2�"�q�. �U�#�V �T�`�Q�+�2�2�/�b �7�`�Q�K �i�?�2�* �" �b�i�`�m�+�i�m�`�2
�U�6�B�;�b�X �9�X�j�# ���M�/ �9�X�j�/�- �b�?�Q�r�M ���b �`�2�/ �b�i���`�V �`�2�T�`�2�b�2�M�i���i�B�p�2 �Q�7 �i�?�2 �H�Q�r�2�b�i �2�M�2�`�;�v
�r�2�H�H �B�M �b�i���i�2 �"�- ���M�/ �T�`�Q�;�`�2�b�b�B�p�2�H�v �+�Q�M�b�i�`�m�+�i�b �B�M�B�i�B���H �+�Q�M�}�;�m�`���i�B�Q�M�b �7�Q�` �i�?�2
�b�m�+�+�2�b�b�B�p�2 �T�Q�B�M�i�b� k �7�`�Q�K� K � 1 = 1 �i�Q� 0 = 0 �U�v�2�H�H�Q�r �i�Q �`�2�/ �b�[�m���`�2�b�V�X �A�M
�#�Q�i�? �+���b�2�b�- �i�?�2 �2�[�m�B�H�B�#�`���i�B�Q�M ���i �2���+�?� k �T�Q�B�M�i �H���b�i�b �y�X�k �M�b�- �b�i���`�i�B�M�; �7�`�Q�K �i�?�2
�+�Q�M�}�;�m�`���i�B�Q�M �i���F�2�M ���7�i�2�` �y�X�R �M�b �2�[�m�B�H�B�#�`���i�B�Q�M �7�`�Q�K �i�?�2 �T�`�2�p�B�Q�m�b �Q�` �M�2�t�i� k
�T�Q�B�M�i�X �A�M �i�?�2 �b�2�2�/�B�M�; �b�+�?�2�K�2�J�A�s �U�+�V �+�Q�M�}�;�m�`���i�B�Q�M�b ���i� k ���`�2 �i���F�2�M �7�`�Q�K
�6�q�. �7�Q�`k �2�p�2�M�- ���M�/ �7�`�Q�K�"�q�. �7�Q�`k �Q�/�/�X �6�Q�` �i�?�2 �i�?�`�2�2 �b�2�2�/�B�M�; �b�+�?�2�K�2�b�-
�i�?�2 �`�2�b�m�H�i�B�M�; �b�2�i �Q�7K �B�M�B�i�B���H �+�Q�M�}�;�m�`���i�B�Q�M�b �U�r�B�i�? ���i �H�2���b�i �y�X�R �M�b �2�[�m�B�H�B�#�`���i�B�Q�M
���i �i�?�2 �b�T�2�+�B�}�+� �@�T�Q�B�M�i�V �B�b �m�b�2�/ �/�B�`�2�+�i�H�v �7�Q�` �i�?�2 �T�`�Q�/�m�+�i�B�Q�M �`�m�M�b �r�B�i�?�Q�m�i ���M�v
�7�m�`�i�?�2�` �2�[�m�B�H�B�#�`���i�B�Q�M�X �h�?�2�b�2 �T�`�Q�/�m�+�i�B�Q�M �`�m�M�b ���H�H �B�M�p�Q�H�p�2�/K = 24 �`�2�T�H�B�+���b
���M�/ �� �b�B�K�m�H���i�B�Q�M �i�B�K�2 �Q�7 �k �M�b �T�2�` �`�2�T�H�B�+���- �`�2�b�m�H�i�B�M�; �B�M �� �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K
�b���K�T�H�B�M�; �i�B�K�2 �Q�748 �M�b�X
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k = K � 1�X �A�M �i�?�2 �T�`�Q�i�Q�+�Q�H�"�q�. �U�6�B�;�X �9�X�8�#�V�- �� �b�B�K�B�H���` �T�`�Q�+�2�/�m�`�2

�r���b �7�Q�H�H�Q�r�2�/�- �#�m�i �b�2�2�/�B�M�; �B�M�b�i�2���/ �7�`�Q�K �i�?�2 �b�T�2�+�B���H �+�Q�M�}�;�m�`���i�B�Q�M�b

�* �" �U�6�B�;�b�X �9�X�j�# ���M�/ �9�X�j�/�V �`�2�T�`�2�b�2�M�i���i�B�p�2 �Q�7 �i�?�2 �H�Q�r�2�b�i �2�M�2�`�;�v �r�2�H�H �B�M

�b�i���i�2 �"�- ���M�/ �T�`�Q�;�`�2�b�b�B�M�; �#���+�F�r���`�/ �b�i���`�i�B�M�; �7�`�Q�Kk = K � 1 �/�Q�r�M

�i�QK = 0 �X �6�B�M���H�H�v�- �B�M �i�?�2 �T�`�Q�i�Q�+�Q�H�J�A�s�U�6�B�;�X �9�X�8�+�V�- �+�Q�M�}�;�m�`���i�B�Q�M�b

���i � k ���`�2 �i���F�2�M �7�`�Q�K�6�q�. �7�Q�`k �2�p�2�M�- ���M�/ �7�`�Q�K�"�q�. �7�Q�`k

�Q�/�/�X

���i �7�m�H�H �+�Q�M�p�2�`�;�2�M�+�2�- �i�?�2 �b�2�2�/�B�M�; �b�+�?�2�K�2 �b�?�Q�m�H�/ �?���p�2 �M�Q �B�M�@

�~�m�2�M�+�2 �Q�M �i�?�2 �+���H�+�m�H���i�2�/ �6�1�* ���M�/ �`�2�b�m�H�i�B�M�; �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2�X

�>�Q�r�2�p�2�`�- �B�M �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �B�M�b�m�{�+�B�2�M�i �b���K�T�H�B�M�;�- �B�M �`�2�H���i�B�Q�M �?�2�`�2

�i�Q �i�?�2 �B�M�7�`�2�[�m�2�M�i �+�`�Q�b�b�B�M�; �Q�7 �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�`�b�- �i�?�2�6�q�. ���M�/

�"�q�. �b�2�2�/�B�M�; �b�+�?�2�K�2�b ���`�2 �2�t�T�2�+�i�2�/ �i�Q �;�B�p�2 �M�Q�i�B�+�2���#�H�v �/�B�z�2�`�2�M�i

�`�2�b�m�H�i�b�- �b�Q�K�2�i�B�K�2�b �`�2�7�2�`�`�2�/ �i�Q ���b �?�v�b�i�2�`�2�b�B�b �2�z�2�+�i�b�X �h�?�2 �T�`�Q�+�Q�i�Q�H

�J�A�s �?���b �b�Q�K�2�i�B�K�2�b �#�2�2�M �2�K�T�H�Q�v�2�/ �B�M �i�?�2 �T���b�i ���b �� �i�2�M�i���i�B�p�2

�K�2���M �i�Q ���H�H�2�p�B���i�2 �i�?�2�b�2 �2�z�2�+�i�b�- ���i �H�2���b�i �T���`�i�B���H�H�v�X

�6�Q�` �i�?�2 �i�?�`�2�2 �b�2�2�/�B�M�; �b�+�?�2�K�2�b�- �i�?�2 �`�2�b�m�H�i�B�M�; �b�2�i �Q�7K �B�M�B�i�B���H

�+�Q�M�}�;�m�`���i�B�Q�M�b �U�r�B�i�? ���i �H�2���b�i0:1 �M�b�2�[�m�B�H�B�#�`���i�B�Q�M ���i �i�?�2 �b�T�2�+�B�}�+

� �@�T�Q�B�M�i�V �r�2�`�2 �m�b�2�/ �/�B�`�2�+�i�H�v �7�Q�` �i�?�2 �T�`�Q�/�m�+�i�B�Q�M �`�m�M�b �m�b�B�M�;�h�A�-�>�_

�Q��̀*�" �-�B�X�2�X�r�B�i�?�Q�m�i ���M�v �7�m�`�i�?�2�` �2�[�m�B�H�B�#�`���i�B�Q�M�X �h�?�2�b�2 �T�`�Q�/�m�+�i�B�Q�M

�`�m�M�b ���H�H �B�M�p�Q�H�p�2�/ �� �b�B�K�m�H���i�B�Q�M �i�B�K�2 �Q�72�M�b�T�2��̀ �@�T�Q�B�M�i�b �Q�` �`�2�T�H�B�+���-

�B�X�2�X�� �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �Q�748�M�b�X

�6�`�2�2�@�2�M�2�`�;�v �1�b�i�B�K���i�Q�`�b

���H�H �b�B�K�m�H���i�B�Q�M�b �r�?�2�`�2 ���M���H�v�b�2�/ �#���b�2�/ �Q�M �#�B�M�M�2�/ �/���i�� �m�b�B�M�; �i�r�Q

�/�B�z�2�`�2�M�i �2�b�i�B�K���i�Q�`�b�- �M���K�2�H�v �a�B�K�T�b�Q�M �[�m���/�`���i�m�`�2�9�9�R�U�a�A�J�S�V ���M�/

�K�m�H�i�B�b�i���i�2 �"�2�M�M�2�i�i ���+�+�2�T�i���M�+�2 �`���i�B�Q�9�9�R�U�J�"���_ �V�X

�:�`�B�/�@ ���M�/ �"�B�M�@�a�+�?�2�K�2�b

�h�?�2 �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�B�Q�M �`�2�H�B�2�b �i�?�2 �m�b�2 �Q�7 �#�Q�i�? �� �;�`�B�/�@�b�+�?�2�K�2

���M�/ �� �#�B�M�@�b�+�?�2�K�2 ���H�Q�M�;� �X �h�?�2 �;�`�B�/�@�b�+�?�2�K�2 �+�Q�M�b�B�b�i�b �Q�7N + 1



284 �9 �P�_�h�>�P�: �P�L�� �G �" �� �_ �_�A�1�_�a

� �@�T�Q�B�M�i�b �r�B�i�?N = 23�- �T�H���+�2�/ ���i �� �b�T���+�B�M�;hN = N � 1 �B�M �b�m�+�?

�� �r���v �i�?���i� n = nhN �7�Q�`n = 0 ; 1; : : : ; N �X �h�?�2 �}�`�b�i �;�`�B�/�@�T�Q�B�M�i

n = 0 ���M�/ �i�?�2 �H���b�i �;�`�B�/�@�T�Q�B�M�in = N �i�?�2�`�2�7�Q�`�2 �+�Q�`�`�2�b�T�Q�M�/ �i�Q �i�?�2

�T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b �� ���M�/ �"�X

�h�?�2 �#�B�M�@�b�+�?�2�K�2 �+�Q�M�b�B�b�i�b �Q�7M + 1 �#�B�M�b �r�B�i�?M = 92�- �+�2�M�i�2�`�2�/

���i � m = mhM �7�Q�m̀ = 0 ; 1; : : : ; M �- ���M�/ �Q�7 �r�B�/�i�?�bhM = M � 1

�7�Q�m̀ 6= 0 ; M �X �h�?�2 �}�`�b�i �#�B�Mm = 0 ���M�/ �i�?�2 �H���b�i �#�B�Mm = M ���`�2

�+�2�M�i�2�`�2�/ ���i �i�?�2 �T�?�v�b�B�+���H �2�M�/�@�b�i���i�2�b �� ���M�/ �"�- ���M�/ �i�?�2�v ���`�2 �?���H�7�@�#�B�M�b

�Q�7 �r�B�/�i�?�bhM /2 �-�B�X�2�X�Q�M�H�v �i�?�2 �?���H�7 �Q�7 �i�?�2 �#�B�M �i�?���i �B�b �B�M�b�B�/�2 �i�?�2

�`�2�H�2�p���M�i �B�M�i�2�`�p���H[0; 1] �B�b �+�Q�M�b�B�/�2�`�2�/�X �h�?�2 �i�r�Q �b�+�?�2�K�2�b ���`�2 �`�2�H���i�2�/

�#�v �i�?�2 �7���+�i �i�?���i �2�p�2�`�v �#�B�Mm �7�Q�` �r�?�B�+�?m = 4n �B�b �+�2�M�i�2�`�2�/ ���i �i�?�2

�;�`�B�/�@�T�Q�B�M�in�X

�h�?�2 �a�A�J�S �1�b�i�B�K���i�Q�`

�l�b�B�M�; �i�?�2�a�A�J�S�2�b�i�B�K���i�Q�`�- �i�?�2 �6�1�* �B�b �+���H�+�m�H���i�2�/ ���+�+�Q�`�/�B�M�; �i�Q

�i�?�2 �E�B�`�F�r�Q�Q�/ �7�Q�`�K�m�H���8�y���8�k

G(� ) =
Z �

0
d� 0H (� 0) ; �U�9�X�R�j�V

�r�?�2�`�2

H (� ) =
�

@H(�t; � )
@�

�

� 0

�U�9�X�R�9�V

�B�b �i�?�2� �@�/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �>���K�B�H�i�Q�M�B���M�X �h�?�2 �6�1�* �B�b ���M�+�?�Q�`�2�/ �?�2�`�2

�#�vG(0) = 0 �- �b�Q �i�?���i �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2� G �#�2�i�r�2�2�M �b�i���i�2�b

�� ���M�/ �" �B�b �;�B�p�2�M �#�vG(1)�X

�� (J + 1) �@�T�Q�B�M�i �a�B�K�T�b�Q�M �2�b�i�B�K���i�2 �7�Q�` �i�?�2 �B�M�i�2�;�`���H �Q�7H (� ) �Q�p�2�`

�i�?�2 �B�M�i�2�`�p���H[0; 1] �B�b �;�B�p�2�M �#�v �i�?�2 �2�[�m���i�B�Q�M

� G( �a�A�J�S) = hJ

JX

j =0

wj H (� j ) ; �U�9�X�R�8�V
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�r�?�2�`�2� j = jh J �r�B�i�?hJ = J � 1�- ���M�/ �i�?�2wj ���`�2 �[�m���/�`���i�m�`�2

�r�2�B�;�?�i�b�X �h�?�B�b �[�m���/�`���i�m�`�2 �B�b �+�Q�K�K�Q�M�H�v ���T�T�H�B�2�/ �r�B�i�?J �2�p�2�M�- �B�M

�r�?�B�+�? �+���b�2 �i�?�2 �[�m���/�`���i�m�`�2 �r�2�B�;�?�i�b ���H�i�2�`�M���i�2 �#�2�i�r�2�2�M �9�f�j �Uj �Q�/�/�V

���M�/ �k�f�j �Uj �2�p�2�M�V�- �r�B�i�? �i�?�2 �2�t�+�2�T�i�B�Q�M���H �p���H�m�2 �R�f�j �r�?�2�Mj �B�b0 �Q�`

J �X �h�?�2 �2�`�`�Q�` �/�2�+�`�2���b�2�b �r�B�i�?h4
J �r�?�2�MhJ �#�2�+�Q�K�2�b �b�m�{�+�B�2�M�i�H�v

�b�K���H�H�X�9�9�R�>�Q�r�2�p�2�`�- �B�i �+���M ���H�b�Q �#�2 ���T�T�H�B�2�/ �r�B�i�?J �Q�/�/ �r�?�2�MJ � 8�X

�A�M �i�?�B�b �+���b�2�- �i�?�2 �[�m���/�`���i�m�`�2 �r�2�B�;�?�i�b ���`�2 ���H�H �R�- �r�B�i�? �i�?�2 �2�t�+�2�T�i�B�Q�M���H

�p���H�m�2�b �R�d�f�9�3 �7�Q�`0 �Q�J̀ �- �8�N�f�9�3 �7�Q�`1 �Q�J̀ � 1�- �9�j�f�9�3 �7�Q�`2 �Q�J̀ � 2�-

���M�/ �9�N�f�9�3 �7�Q�`3 �Q�J̀ � 3�X �h�?�2 �2�`�`�Q�` �b�i�B�H�H �/�2�+�`�2���b�2�b �r�B�i�?h4
J �7�Q�` �b�K���H�H

hJ �X ���H�i�?�Q�m�;�? �i�?�2 �+�?�Q�B�+�2 �Q�7J �Q�/�/ �B�M �i�?�2 �T�`�2�b�2�M�i �+���H�+�m�H���i�B�Q�M�b

�K���F�2�b �i�?�2 �[�m���/�`���i�m�`�2 �b�H�B�;�?�i�H�v �K�Q�`�2 �+�m�K�#�2�`�b�Q�K�2�- �B�i �+���m�b�2�b �M�Q �H�Q�b�b

�Q�7 ���+�+�m�`���+�v�- ���M�/ �T�2�`�K�B�i�b �i�Q �?���p�2 �i�?�2 �b���K�2 �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���bK

�B�M ���H�H �i�?�2 �b���K�T�H�B�M�; �b�+�?�2�K�2�b �+�Q�M�b�B�/�2�`�2�/�- �F�2�2�T�B�M�; �B�M �K�B�M�/ �i�?���i �i�?�B�b

�M�m�K�#�2�` �K�m�b�i �#�2 �2�p�2�M �B�M �i�?�2�*�" �b�+�?�2�K�2 �U�a�2�+�i�X �9�X�k�X�j�V�X

�6�Q�` �i�?�2�h�A���M�/�>�_ �+���H�+�m�H���i�B�Q�M�b�- �1�[�X �9�X�R�8 �B�b ���T�T�H�B�2�/ �#���b�2�/

�Q�M �i�?�2 �;�`�B�/�@�b�+�?�2�K�2 �U�a�2�+�i�X �9�X�k�X�8�V�-�B�X�2�X�r�B�i�?J = N = 23�- �r�?�2�`�2

�i�?�2 �/�2�`�B�p���i�B�p�2�b �`�2�[�m�B�`�2�/ �i�Q ���p�2�`���;�2 �7�Q�`H (� j ) ���`�2 �Q�#�i���B�M�2�/ �7�`�Q�K

�i�?�2K = 24 �b�B�K�m�H���i�B�Q�M�b ���i �i�?�2 �/�B�z�2�`�2�M�i� �@�T�Q�B�M�i�b�X �6�Q�`�>�_�- �Q�M�2

�?���b �i�Q �+�Q�M�b�B�/�2�` �i�?�2 �`�2�T�H�B�+��k �i�?���i �B�b �+�m�`�`�2�M�i�H�v ���i �i�?�2 �b�T�2�+�B�}�+� j �@

�T�Q�B�M�i �r�?�2�M ���p�2�`���;�B�M�; �7�Q�`H (� j ) �B�M �1�[�X �9�X�R�9�X �h�?�2�b�2 �2�b�i�B�K���i�2�b ���`�2

�`�2�7�2�`�`�2�/ �i�Q ���b�h�A�@�a�A�J�S�@�k�9 �Q�`�>�_�@�a�A�J�S�@�k�9 �U�b�2�2 ���H�b�Q �a�2�+�i�X �9�X�k�X�8

�7�Q�`�h�A�@�"�A���a�@�a�A�J�S�@�k�9�V�X

�6�Q�` �i�?�2�*�" �+���H�+�m�H���i�B�Q�M�b�-H (� m ) �p���H�m�2�b ���`�2 �+���H�+�m�H���i�2�/ �+�Q�M�b�B�/�@

�2�`�B�M�; �i�?�2M + 1 = 93 �#�B�M�b �Q�7 �i�?�2 �#�B�M�@�b�+�?�2�K�2 �U�a�2�+�i�X �9�X�k�X�8�V�- �i���F�B�M�;

�B�M�i�Q ���+�+�Q�m�M�i �i�?�2 �i�`���D�2�+�i�Q�`�B�2�b �Q�7 �i�?�2K = 24 �`�2�T�H�B�+���b �b�B�K�m�H�i���M�2�@

�Q�m�b�H�v�X �h�?�2�b�2H (� m ) �p���H�m�2�b ���`�2 �i�?�2�M �K���T�T�2�/ �i�Q �i�?�2 �;�`�B�/�@�b�+�?�2�K�2

�#�v �+�Q�M�b�B�/�2�`�B�M�; �2�p�2�`�v �7�Q�m�`�i�? �#�B�M �Q�M�H�v�- ���M�/ �1�[�X �9�X�R�8 �B�b ���T�T�H�B�2�/ ���;���B�M

�r�B�i�?J = M /4 = 23 �- ���H�Q�M�; �r�B�i�? �p���H�m�2�bH (� j ) �b�2�i �i�QH (� m ) �7�Q�`

m = 4 j �X �h�?�2 �2�M�/ �#�B�M�bm = 0 ���M�/m = M ���`�2 �Q�M�H�v �?���H�7�@�#�B�M�b�-

�#�m�i �i�?�2 �b�H�B�;�?�i�H�v �`�2�/�m�+�2�/ �b�i���i�B�b�i�B�+�b �B�b �M�Q�i �2�t�T�2�+�i�2�/ �i�Q �?���p�2 �� �b�B�;�@

�M�B�}�+���M�i �B�M�~�m�2�M�+�2 �Q�7 �i�?�2 �`�2�b�m�H�i�b�X �h�?�B�b �2�b�i�B�K���i�2 �B�b �`�2�7�2�`�`�2�/ �i�Q ���b
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�*�" �@�a�A�J�S�@�k�9 �U�b�2�2 ���H�b�Q �a�2�+�i�X �9�X�k�X�8�*�" �@�"�A���a�@�a�A�J�S�@�k�9�V�X

�h�?�2 �K���T�T�B�M�; �Q�7 �i�?�2�*�" �b�i���i�B�b�i�B�+�b �i�Q �i�?�2 �;�`�B�/�@�b�+�?�2�K�2 �B�M�*�" �@�a�A�J�S�@�k�9

�T�2�`�K�B�i�b �i�Q �+�Q�K�T���`�2 �i�?�2 �`�2�b�m�H�i�b �/�B�`�2�+�i�H�v �i�Q�h�A�@�a�A�J�S�@�k�9 ���M�/

�>�_�@�a�A�J�S�@�k�9�- �r�?�2�`�2 �i�?�2 �M�m�K�#�2�` �Q�7� �@�T�Q�B�M�i�b �B�b �}�t�2�/ �U�i�Q �k�9 �T�Q�B�M�i�b�V�X

�>�Q�r�2�p�2�`�- �m�M�H�B�F�2 �i�?�2 �i�r�Q �H���i�i�2�` �b�+�?�2�K�2�b�-�*�" �b���K�T�H�2�b �i�?�2� �@�`���M�;�2

�B�M �� �+�Q�M�i�B�M�m�Q�m�b �7���b�?�B�Q�M�X �"�v �m�b�B�M�; �� �#�B�M�@�b�+�?�2�K�2 �7�Q�` �i�?�2 �K���T�T�B�M�;

�Q�7�*�" �i�?���i �B�b �7�Q�m�` �i�B�K�2�b �}�M�2�` �U�r�B�i�? �N�j �#�B�M�b�V�- �Q�M�2 �2�M�b�m�`�2�b �i�?���i �i�?�2

���p�2�`���;�B�M�; �7�Q�`H (� j ) �Q�M�H�v �+�Q�M�b�B�/�2�`�b �b���K�T�H�2�/� �@�p���H�m�2�b �i�?���i ���`�2 �p�2�`�v

�+�H�Q�b�2 �i�Q� j �X �>�Q�r�2�p�2�`�- �i�?�B�b ���H�b�Q �B�K�T�H�B�2�b �i�?���i �Q�M�H�v �� �[�m���`�i�2�` �Q�7 �i�?�2

�*�" �b�i���i�B�b�i�B�+�b �B�b �m�b�2�/�X �A�M �Q�i�?�2�` �r�Q�`�/�b�-�*�" �@�a�A�J�S�@�k�9 �B�b �M�Q�i �i�?�2 �#�2�b�i

�a�B�K�T�b�Q�M�@�i�v�T�2 �2�b�i�B�K���i�Q�` �7�Q�`�*�" �- �+�Q�M�b�B�/�2�`�B�M�; �i�?���i �i�?�B�b �+�Q�M�i�B�M�m�Q�m�b

�b�+�?�2�K�2 �2�M���#�H�2�b �� �K�m�+�? �}�M�2�` �B�M�i�2�;�`���i�B�Q�M�- �2�b�b�2�M�i�B���H�H�v �2�t�2�K�T�i �Q�7

�[�m���/�`���i�m�`�2 �2�`�`�Q�`�b�X�R�8�3�6�Q�` �i�?�B�b �`�2���b�Q�M�- ���M�Q�i�?�2�` �a�B�K�T�b�Q�M �b�+�?�2�K�2 �B�b

���H�b�Q �+�Q�M�b�B�/�2�`�2�/�- �`�2�H�v�B�M�; �/�B�`�2�+�i�H�v �Q�M �i�?�2 �/���i�� �7�`�Q�K �i�?�2M + 1 �#�B�M�b�X

�A�M �i�?�B�b �+���b�2 �1�[�X �9�X�R�8 �B�b ���T�T�H�B�2�/ �r�B�i�?J = M = 92�- ���H�Q�M�; �r�B�i�?

H (� j ) = H (� m ) �7�Q�m̀ = j �X �h�?�B�b ���H�i�2�`�M���i�B�p�2 �2�b�i�B�K���i�2 �B�b �`�2�7�2�`�`�2�/

�i�Q ���b�*�" �@�a�A�J�S�@�N�j �U�b�2�2 ���H�b�Q �a�2�+�i�X �9�X�k�X�8�*�" �@�"�A���a�@�a�A�J�S�@�N�j�V�X

�h�?�2 �J�"���_ �1�b�i�B�K���i�Q�`

�h�?�2�J�"���_ �2�b�i�B�K���i�Q�`�k�8�R�-�j�N�k�B�b �� �K���t�B�K�m�K�@�H�B�F�2�H�B�?�Q�Q�/ �b�+�?�2�K�2 �i�?���i

�i���F�2�b ���/�p���M�i���;�2 �Q�7 �i�?�2 �b�i���i�B�b�i�B�+�b �;���i�?�2�`�2�/ ���i �� �b�2�i �Q�7J � �@�T�Q�B�M�i�b� j

�i�Q �+���H�+�m�H���i�2 �i�?�2 �7�`�2�2 �2�M�2�`�;�v ���i ���M�v ���K�Q�M�; �� �b�2�i �Q�7L � �@�T�Q�B�M�i�b� l �X

���H�i�?�Q�m�;�? �i�?�2 �i�r�Q �b�2�i�b ���`�2 �Q�7�i�2�M �i�?�2 �b���K�2 �Q�` �� �b�m�#�b�2�i �Q�7 �2���+�? �Q�i�?�2�`

�B�M �T�`���+�i�B�+�2�- �i�?�B�b �B�b �M�Q�i �� �`�2�[�m�B�`�2�K�2�M�i �Q�7 �i�?�2 �T�`�Q�+�2�/�m�`�2�X �h�Q ���T�T�H�v

�J�"���_ �- �i�?�2 �`�2�H���i�B�p�2 �7�`�2�2�@�2�M�2�`�;�B�2�bG(� j ) �Q�7 �i�?�2J �2�M�b�2�K�#�H�2�b�- �2���+�?

�`�2�T�`�2�b�2�M�i�2�/ �#�v ���M ���`�#�B�i�`���`�v �M�m�K�#�2�`N j �Q�7 �+�Q�M�}�;�m�`���i�B�Q�M�b�- �K�m�b�i �#�2

�/�2�i�2�`�K�B�M�2�/�X �h�?�B�b �/�Q�M�2 �#�v �b�Q�H�p�B�M�; �b�2�H�7�@�+�Q�M�b�B�b�i�2�M�i�H�v �i�?�2 �2�[�m���i�B�Q�M

G(� l ) = � � � 1 �H�M

*
�2�t�T[� � H (�t; � l )]

J � 1P

j =0
N j �2�t�T[�G (� j ) � � H (�t; � j )]

+ y

�U�9�X�R�e�V
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�r�?�2�`�2h: : : i y �/�2�M�Q�i�2�b �2�M�b�2�K�#�H�2 ���p�2�`���;�B�M�; �Q�p�2�` �i�?�2 �D�Q�B�M�i�H�v�@�T�Q�Q�H�2�/

�+�Q�M�}�;�m�`���i�B�Q�M�b�t �b���K�T�H�2�/ �B�M �i�?�2J �2�M�b�2�K�#�H�2�b�X �h�?�2 �b�2�i �Q�7G(� j )

�+�Q�2�{�+�B�2�M�i�b �B�b �Q�M�H�v �/�2�i�2�`�K�B�M�2�/ �#�v �i�?�B�b �2�[�m���i�B�Q�M �m�T �i�Q �� �+�Q�K�K�Q�M

�m�M�F�M�Q�r�M �+�Q�M�b�i���M�i �Q�z�b�2�i�X �>�2�`�2�- �D�m�b�i ���b �7�Q�` �1�[�X �9�X�R�9�- �i�?�2 �6�1�*

�r�B�H�H �#�2 ���M�+�?�Q�`�2�/ �#�vG(0) = 0 �- �b�Q �i�?���i �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2

� G �#�2�i�r�2�2�M �b�i���i�2�b �� ���M�/ �" �B�b �;�B�p�2�M �#�vG(1)�X �L�Q�i�2 �i�?���i �i�?�2

���T�T�H�B�+���i�B�Q�M �Q�7 �1�[�X �9�X�R�e �`�2�[�m�B�`�2�b �i�?���i �i�?�2 �>���K�B�H�i�Q�M�B���M �7�m�M�+�i�B�Q�M �Q�7 ��

�b���K�T�H�2�/ �+�Q�M�}�;�m�`���i�B�Q�M�t �#�2 �+���H�+�m�H���i�2�/ �M�Q�i �Q�M�H�v �7�Q�` �i�?�2 ���b�b�Q�+�B���i�2�/

� �@�p���H�m�2� j �- �#�m�i ���H�b�Q �7�Q�` ���H�H �Q�i�?�2�`� �@�p���H�m�2�b �B�M �i�?�2J ���M�/L �b�2�i�b�X

�6�Q�` �i�?�2�h�A���M�/�>�_ �+���H�+�m�H���i�B�Q�M�b�- �1�[�X �9�X�R�e �B�b ���T�T�H�B�2�/ �#���b�2�/ �Q�M

�i�?�2 �i�`���D�2�+�i�Q�`�B�2�b �Q�7 �i�?�2K �`�2�T�H�B�+���b�-�B�X�2�X�r�B�i�?J = K = 24�- ���H�Q�M�;

�r�B�i�? �i�?�2 �;�`�B�/�@�b�+�?�2�K�2 �U�a�2�+�i�X �9�X�k�X�8�V�-�B�X�2�X�r�B�i�?L = N + 1 = 24 �X �6�Q�`

�>�_�- �Q�M�2 �?���b �i�Q �+�Q�M�b�B�/�2�` �i�?�2 �`�2�T�H�B�+��k �i�?���i �B�b �+�m�`�`�2�M�i�H�v ���i �i�?�2

�b�T�2�+�B�}�+� j �@�T�Q�B�M�i �r�?�2�M �+���H�+�m�H���i�B�M�; �i�?�2 �/�2�M�Q�K�B�M���i�Q�` �Q�7 �1�[�X �9�X�R�e�X

�h�?�2�b�2 �2�b�i�B�K���i�2�b ���`�2 �`�2�7�2�`�`�2�/ �i�Q ���b�h�A�@�J�"���_ �@�k�9 �Q�`�>�_�@�J�"���_ �@�k�9�X

�h�?�2 ���M���H�v�b�B�b �B�b ���H�b�Q ���T�T�H�B�2�/ �#���b�2�/ �Q�M �� �}�M�2�` �;�`�B�/ �Q�7L = 4N + 1 =

93 �T�Q�B�M�i�b�- �`�2�b�m�H�i�B�M�; �B�M �i�?�2 ���H�i�2�`�M���i�B�p�2 �2�b�i�B�K���i�2�b �`�2�7�2�`�`�2�/ �i�Q ���b

�h�A�@�J�"���_ �@�N�j �Q�`�>�_�@�J�"���_ �@�N�j �X

�6�Q�` �i�?�2�*�" �+���H�+�m�H���i�B�Q�M�b�- �� �b�B�K�B�H���` �T�`�B�M�+�B�T�H�2 �B�b �7�Q�H�H�Q�r�2�/�X �h�?�2

�K���B�M �/�B�z�2�`�2�M�+�2 �B�b �i�?���i �i�?�2 �b�m�K �B�M �i�?�2 �/�2�M�Q�K�B�M���i�Q�` �Q�7 �1�[�X �9�X�R�e

�B�b �M�Q �H�Q�M�;�2�` �� �b�m�K �Q�p�2�` �`�2�T�H�B�+���b�X �A�M�b�i�2���/�- �B�i �`�2�7�2�`�b �i�QJ �T�b�2�m�/�Q�@

�2�M�b�2�K�#�H�2�b �;�2�M�2�`���i�2�/ �#�v �#�B�M�M�B�M�; �i�?�2 �D�Q�B�M�i�H�v�@�T�Q�Q�H�2�/ �i�`���D�2�+�i�Q�`�B�2�b

�Q�7 �i�?�2K �`�2�T�H�B�+���b ���H�Q�M�;� �- �r�?�2�`�2N j �B�b �i�?�2 �M�m�K�#�2�` �+�Q�M�}�;�m�`���@

�i�B�Q�M�b �B�M �i�?�2 �`�2�b�m�H�i�B�M�; �T�b�2�m�/�Q�@�i�`���D�2�+�i�Q�`�v ���i� j �X �h�?�B�b �#�B�M�M�B�M�; �B�b

�T�2�`�7�Q�`�K�2�/ �+�Q�M�b�B�/�2�`�B�M�; �i�?�2M + 1 = 93 �#�B�M�b �Q�7 �i�?�2 �#�B�M�@�b�+�?�2�K�2

�U�a�2�+�i�X �9�X�k�X�8�V�X �h�?�2 �p���H�m�2�b ���`�2 �i�?�2�M �K���T�T�2�/ �i�Q �i�?�2 �;�`�B�/�@�b�+�?�2�K�2 �#�v

�+�Q�M�b�B�/�2�`�B�M�; �2�p�2�`�v �7�Q�m�`�i�? �#�B�M �Q�M�H�v�- ���M�/ �1�[�X �9�X�R�e �B�b ���T�T�H�B�2�/ �r�B�i�?

J = M /4 = 24 �X �h�?�2 �`�2�b�m�H�i�B�M�; �2�b�i�B�K���i�2�- ���H�b�Q �m�b�B�M�;L = 24�- �B�b

�H���#�2�H�H�2�/�*�" �@�J�"���_ �@�k�9�X ���b �r���b �i�?�2 �+���b�2 �7�Q�` �i�?�2�a�A�J�S�2�b�i�B�K���i�Q�`

�U�a�2�+�i�X �9�X�k�X�8�V�- �i�?�B�b �B�K�T�H�B�2�b �i�?���i �Q�M�H�v �� �[�m���`�i�2�` �Q�7 �i�?�2�*�" �b�i���i�B�b�i�B�+�b

�B�b �m�b�2�/�X �6�Q�` �i�?�B�b �`�2���b�Q�M�- ���M�Q�i�?�2�`�J�"���_ �b�+�?�2�K�2 �B�b ���H�b�Q �+�Q�M�b�B�/�@
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�2�`�2�/�- �`�2�H�v�B�M�; �/�B�`�2�+�i�H�v �Q�M �i�?�2 �/���i�� �7�`�Q�K �i�?�2M + 1 �#�B�M�b�X �A�M �i�?�B�b

�+���b�2�- �1�[�X �9�X�R�e �B�b ���T�T�H�B�2�/ �r�B�i�?J = M + 1 = 93 �X �h�?�B�b ���H�i�2�`�M���i�B�p�2

�2�b�i�B�K���i�2�- ���H�b�Q �m�b�B�M�;L = 93�- �B�b �`�2�7�2�`�`�2�/ �i�Q ���b�*�" �@�J�"���_ �@�N�j�X

�_�2�r�2�B�;�?�i�B�M�;

�h�?�2�*�" �+���H�+�m�H���i�B�Q�M�b �B�M �i�?�B�b �r�Q�`�F �`�2�H�v �Q�M �i�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 ��

�#�B���b�B�M�; �T�Q�i�2�M�i�B���HB(�) ���H�Q�M�; �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2� �U�1�[�X �9�X�8�V�X

�A�M ���/�/�B�i�B�Q�M�- �b�Q�K�2 �b�B�K�m�H���i�B�Q�M�b �Q�7 �i�?�2�s�h�S �b�v�b�i�2�K �U�"�A���a�V �B�M�p�Q�H�p�2

�� �U�T�Q�b�b�B�#�H�v� �@�/�2�T�2�M�/�2�M�i�V �#�B���b�B�M�; �T�Q�i�2�M�i�B���HP(� [; � ]) �B�M �i�?�2 �Q�`�i�?�Q�;�@

�Q�M���H �b�T���+�2 �U�1�[�b�X �9�X�R�y�- �9�X�R�R ���M�/ �9�X�R�k�V�X �A�i �B�b �M�2�+�2�b�b���`�v �i�Q ���/�/�`�2�b�b

�i�?�2 �2�z�2�+�i �Q�7 �i�?�2�b�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�b �Q�M �i�?�2 �+���H�+�m�H���i�B�Q�M �`�2�b�m�H�i�b�-

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

�A�i �B�b �2���b�B�H�v �b�2�2�M �i�?���i �i�?�2 �m�b�2 �Q�7 �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���HB(�) �B�M

�i�?�2�*�" �b�B�K�m�H���i�B�Q�M�b �?���b �M�Q �2�z�2�+�i �Q�M �i�?�2 �+���H�+�m�H���i�B�Q�M�-�B�X�2�X�/�Q�2�b

�M�Q�i �`�2�[�m�B�`�2 ���M�v �`�2�r�2�B�;�?�i�B�M�; �B�M �1�[�b�X �9�X�R�8 �Q�` �9�X�R�e�X �h�?�B�b �B�b �#�2�+���m�b�2

�i�?�2 �#�B���b�B�M�; �Q�M�H�v �B�M�p�Q�H�p�2�b �i�?�2� k �@�p���`�B���#�H�2�b�- ���M�/ �/�Q�2�b �M�Q�i ���H�i�2�` �i�?�2

�+�Q�M�/�B�i�B�Q�M���H �T�`�Q�#���#�B�H�B�i�vP(�tj� ) �Q�7 �Q�#�b�2�`�p�B�M�; �� �;�B�p�2�M �+�Q�M�}�;�m�`���i�B�Q�M

�t �r�?�2�M �i�?�2 �b�v�b�i�2�K �B�b ���i �� �;�B�p�2�M� �@�T�Q�B�M�i�X �h�?�m�b�- �1�[�X �9�X�R�9 �B�M�a�A�J�S

���b �r�2�H�H ���b �1�[�X �9�X�R�e �B�M�J�"���_ �+���M �b�i�B�H�H �#�2 �2�K�T�H�Q�v�2�/ �r�B�i�?�Q�m�i ���M�v

�K�Q�/�B�}�+���i�B�Q�M �i�Q �2�p���H�m���i�2 �i�?�2 �6�1�* ���M�/ �`�2�b�m�H�i�B�M�; �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2�X

�h�?�2 �Q�M�H�v �/�B�z�2�`�2�M�+�2 �r�B�H�H �#�2 �B�M �i�?�2 ���K�Q�m�M�i �Q�7 �b�i���i�B�b�i�B�+�b �;���i�?�2�`�2�/ ���i

�i�?�2 �/�B�z�2�`�2�M�i� �@�T�Q�B�M�i�b �/�m�`�B�M�; �i�?�2 �b���K�T�H�B�M�;�X

�*�Q�M�b�B�/�2�`�B�M�; �i�?�2 �2�z�2�+�i �Q�7P (T I ) (�; � ) ���M�/P ( �>�_) (� ) �B�M �i�?�2�s�h�S

�b�B�K�m�H���i�B�Q�M�b�h�A�@�"�A���a ���M�/�>�_�@�"�A���a�- �`�2�b�T�2�+�i�B�p�2�H�v�- �� �`�2�r�2�B�;�?�i�B�M�;

�?���b �i�Q �#�2 ���T�T�H�B�2�/ �B�M �#�Q�i�? �1�[�b�X �9�X�R�9 ���M�/ �9�X�R�e�X �h�?�B�b �B�b �/�Q�M�2 �#�v

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

w(�t; � ) =
�2�t�T[� P(� [; � ])]

h�2�t�T[� P(� [; � ])]i �
�U�9�X�R�d�V

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

�T�H�2�/ ���i �� �;�B�p�2�M� �@�p���H�m�2�X �A�M �i�?�2 �+���b�2 �Q�7P ( �*�" ) (�; � ) �B�M �b�B�K�m�H���i�B�Q�M
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�*�" �@�"�A���a�- �i�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �`�2�r�2�B�;�?�i�B�M�;�p�B���1�[�X �9�X�R�d �B�M �1�[�b�X �9�X�R�9

���H�b�Q �b�i�`���B�;�?�i�7�Q�`�r���`�/�X �>�Q�r�2�p�2�`�- �r�2 �?���p�2 �7�Q�m�M�/ �M�Q �b�B�K�T�H�2 �r���v �i�Q

�2�t�i�2�M�/ �i�?�B�b ���T�T�`�Q���+�? �i�Q �1�[�X �9�X�R�e�X �6�Q�` �i�?�B�b �`�2���b�Q�M�- �i�?�2 �T�`�Q�i�Q�+�Q�H

�*�" �@�"�A���a �B�b �Q�M�H�v ���M���H�v�x�2�/ �m�b�B�M�;�a�A�J�S�- �H�2���p�B�M�; �Q�m�i�J�"���_ �X

�a�B�K�m�H���i�B�Q�M �S�`�Q�+�2�/�m�`�2�b ���M�/ �S���`���K�2�i�2�`�b

���H�H �b�B�K�m�H���i�B�Q�M�b �r�2�`�2 �+���`�`�B�2�/ �Q�m�i �m�b�B�M�; �� �K�Q�/�B�}�2�/ �p�2�`�b�B�Q�M �Q�7 �i�?�2

�:�_�P�J�P�a�R�R �T�`�Q�;�`���K�X�R�e�9���R�e�e�6�Q�` �i�?�2�E�s�E �b�v�b�i�2�K�- �i�?�2 �i�`�B�T�2�T�i�B�/�2

�r���b �/�2�b�+�`�B�#�2�/ �m�b�B�M�; �i�?�2 �T���`���K�2�i�2�`�b �Q�7 �i�?�2 �:�_�P�J�P�a �9�8���9 �7�Q�`�+�2

�}�2�H�/�9�9�k�U�m�M�B�i�2�/ ���H�B�T�?���i�B�+ ���i�Q�K�b�- �`�B�;�B�/ �#�Q�M�/�b�V�X �h�?�2 �G�v�b �`�2�b�B�/�m�2�b

���M�/ �L�@�i�2�`�K�B�M�m�b �r�2�`�2 �T�`�Q�i�Q�M���i�2�/ ���M�/ �i�?�2 �:�H�m �`�2�b�B�/�m�2 ���M�/ �*�@

�i�2�`�K�B�M�m�b �/�2�T�`�Q�i�Q�M���i�2�/ �U�6�B�;�X �9�X�k���V�- �`�2�b�m�H�i�B�M�; �B�M �M�2�i �+�?���`�;�2�b �Q�7

�Y�Re ���M�/ �Y�ke �7�Q�` �b�i���i�2�b �� ���M�/ �"�- �`�2�b�T�2�+�i�B�p�2�H�v�- �r�?�B�+�? �r�2�`�2 �M�Q�i

�M�2�m�i�`���H�B�x�2�/ �#�v �+�Q�m�M�i�2�`�@�B�Q�M�b�X �h�?�2 �b�B�K�m�H���i�B�Q�M�b �B�M�p�Q�H�p�2�/ �� �+�m�#�B�+

�+�Q�K�T�m�i���i�B�Q�M���H �#�Q�t �U�2�/�;�2 �H�2�M�;�i�? �Q�7 ���#�Q�m�i4:1 �M�K�V �+�Q�M�i���B�M�B�M�; �Q�M�2

�b�Q�H�m�i�2 �K�Q�H�2�+�m�H�2 ���M�/ �k�k�R�e �b�B�K�T�H�2 �T�Q�B�M�i �+�?���`�;�2�j�3�9 �U�a�S�*�V �r���i�2�`

�K�Q�H�2�+�m�H�2�b �U�7�m�H�H�v �`�B�;�B�/�V�X �h�?�2�b�2 �+�?�Q�B�+�2�b ���`�2 �+�Q�K�T���i�B�#�H�2 �r�B�i�? �i�?�Q�b�2

�K���/�2 �B�M �T�`�2�p�B�Q�m�b �r�Q�`�F�X�R�8�e�-�k�3�y�-�9�j�8�6�Q�` �i�?�2�s�h�S �b�v�b�i�2�K�- �i�?�2 �T�m�`�B�M�2�@

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

�i�?�2 �:�_�P�J�P�a �8�j���e �7�Q�`�+�2 �}�2�H�/�j�e �U�m�M�B�i�2�/ ���H�B�T�?���i�B�+ ���i�Q�K�b�- �`�B�;�B�/

�#�Q�M�/�b�V�X �h�?�2 �i�`�B�T�?�Q�b�T�?���i�2 �;�`�Q�m�T �r���b �b�B�M�;�H�v �T�`�Q�i�Q�M���i�2�/ ���i �B�i�b

�i�2�`�K�B�M���H �T�?�Q�b�T�?���i�2 �U�6�B�;�X �9�X�k�#�V�- �`�2�b�m�H�i�B�M�; �B�M �� �M�2�i �+�?���`�;�2 �Q�7 �@�je

�7�Q�` �#�Q�i�? �i�?�2 �� ���M�/ �" �b�i���i�2�b�- �r�?�B�+�? �r���b �+�Q�K�T�2�M�b���i�2�/ �#�v ���/�/�B�M�;

�i�?�`�2�2 �b�Q�/�B�m�K �+�Q�m�M�i�2�`�@�B�Q�M�b�X �h�?�2 �b�B�K�m�H���i�B�Q�M�b �B�M�p�Q�H�p�2�/ �� �+�m�#�B�+

�+�Q�K�T�m�i���i�B�Q�M���H �#�Q�t �U�2�/�;�2 �H�2�M�;�i�? �Q�7 ���#�Q�m�i4:2 �M�K�V �+�Q�M�i���B�M�B�M�; �Q�M�2

�b�Q�H�m�i�2 �K�Q�H�2�+�m�H�2�- �i�?�2 �i�?�`�2�2 �B�Q�M�b�- ���M�/ �k�j�y�d �a�S�* �r���i�2�` �K�Q�H�2�+�m�H�2�b�X

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

�r�Q�`�F�X�k�3�j�-�k�3�d�-�k�3�3�-�k�N�k

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

�+�Q�M�/�B�i�B�Q�M�b �B�M �i�?�2 �B�b�Q�i�?�2�`�K���H�@�B�b�Q�#���`�B�+ �U�L�S�h�V �2�M�b�2�K�#�H�2 ���i �R �#���` ���M�/



290 �9 �P�_�h�>�P�: �P�L�� �G �" �� �_ �_�A�1�_�a

�k�N�3�X�R�8 �E�X �h�?�2�v �r�2�`�2 �T�2�`�7�Q�`�K�2�/ �m�b�B�M�; �b�i�Q�+�?���b�i�B�+ �/�v�M���K�B�+�b�R�e�N�-�R�d�y

�U�a�.�V�- �#�v �B�M�i�2�;�`���i�B�M�; �i�?�2 �G���M�;�2�p�B�M �2�[�m���i�B�Q�M �Q�7 �K�Q�i�B�Q�M�R�d�y�m�b�B�M�;

�i�?�2 �H�2���T�@�7�`�Q�; �b�+�?�2�K�2�j�N �U�a�. �p���`�B���M�i�R�e�N�V �r�B�i�? �� �i�B�K�2�b�i�2�T �Q�7 �k �7�b

���M�/ �� �7�`�B�+�i�B�Q�M �+�Q�2�{�+�B�2�M�i �Q�7 �R�y �T�b� 1�X �h�?�2 �H���i�i�2�` �p���H�m�2 �+�Q�`�`�2�b�T�Q�M�/�b

�i�Q �i�?�2 �+�Q�m�T�H�B�M�; �i�B�K�2 �Q�70:1 �T�b�+�Q�K�K�Q�M�H�v �2�K�T�H�Q�v�2�/ �B�M �:�_�P�J�P�a

�b�B�K�m�H���i�B�Q�M�b�R�e�9�-�j�N�e�r�?�2�M �m�b�B�M�; �� �r�2���F�@�+�Q�m�T�H�B�M�;�9�y �i�?�2�`�K�Q�b�i���i�X �h�?�2

���p�2�`���;�2 �T�`�2�b�b�m�`�2 �r���b �K���B�M�i���B�M�2�/ �+�H�Q�b�2 �i�Q �B�i�b �`�2�7�2�`�2�M�+�2 �p���H�m�2 �#�v

�B�b�Q�i�`�Q�T�B�+ �r�2���F �+�Q�m�T�H�B�M�;�9�y �m�b�B�M�; �� �K�Q�H�2�+�m�H���` �p�B�`�B���H�- �� �+�Q�m�T�H�B�M�;

�i�B�K�2 �B�7 �y�X�8 �T�b�- ���M�/ �� �+�Q�K�T�`�2�b�b�B�#�B�H�B�i�v �Q�77:624� 104 �F�C �K�Q�H� 1 �M�K� 3

���T�T�`�Q�T�`�B���i�2 �7�Q�` �r���i�2�`�X�R�e�9�-�j�N�e�h�?�2 �`�B�;�B�/�B�i�v �Q�7 �i�?�2 �b�Q�H�m�i�2 �#�Q�M�/�b ���b

�r�2�H�H ���b �i�?�2 �7�m�H�H �`�B�;�B�/�B�i�v �Q�7 �i�?�2 �r���i�2�` �K�Q�H�2�+�m�H�2�b �r�2�`�2 �2�M�7�Q�`�+�2�/ �#�v

���T�T�H�B�+���i�B�Q�M �Q�7 �i�?�2 �a�>���E�1 ���H�;�Q�`�B�i�?�K�R�d�e�r�B�i�? �� �`�2�H���i�B�p�2 �;�2�Q�K�2�i�`�B�+

�i�Q�H�2�`���M�+�2 �Q�710� 4�X

�h�?�2 �M�Q�M�@�#�Q�M�/�2�/ �B�M�i�2�`���+�i�B�Q�M�b �r�2�`�2 �?���M�/�H�2�/ �#�v �K�2���M�b �Q�7 �� �i�r�B�M�@

�`���M�;�2 �+�m�i�Q�z �b�+�?�2�K�2�j�d �#���b�2�/ �Q�M �+�?���`�;�2 �;�`�Q�m�T�b�- �r�B�i�? �b�?�Q�`�i�@ ���M�/

�H�Q�M�;�@�`���M�;�2 �+�m�i�Q�z �/�B�b�i���M�+�2�b �b�2�i �i�Q �y�X�3 ���M�/ �R�X�9 �M�K�- �`�2�b�T�2�+�i�B�p�2�H�v�- ���M�/

���M �m�T�/���i�2 �7�`�2�[�m�2�M�+�v �Q�7 �8 �i�B�K�2�b�i�2�T�b �7�Q�` �i�?�2 �b�?�Q�`�i�@�`���M�;�2 �T���B�`�H�B�b�i ���M�/

�B�M�i�2�`�K�2�/�B���i�2�@�`���M�;�2 �B�M�i�2�`���+�i�B�Q�M�b�X �� �`�2���+�i�B�Q�M�@�}�2�H�/ �+�Q�`�`�2�+�i�B�Q�M�R�d�k�-�R�d�j

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

�B�M�i�2�`���+�i�B�Q�M�b �#�2�v�Q�M�/ �i�?�2 �H�Q�M�;�@�`���M�;�2 �+�m�i�Q�z �/�B�b�i���M�+�2�- �m�b�B�M�; �� �`�2�H���i�B�p�2

�/�B�2�H�2�+�i�`�B�+ �T�2�`�K�B�i�i�B�p�B�i�v �Q�7 �e�R ���b ���T�T�`�Q�T�`�B���i�2 �7�Q�` �i�?�2 �a�S�* �K�Q�/�2�H�X�R�k�N

�h�Q ���p�Q�B�/ �b�B�M�;�m�H���`�B�i�B�2�b ���i �i�?�2 �2�M�/�@�b�i���i�2�b�- �i�?�2 ���H�+�?�2�K�B�+���H �i�`���M�b�@

�7�Q�`�K���i�B�Q�M�b �`�2�H�B�2�/ �Q�M �� �b�Q�7�i�@�+�Q�`�2 �+�Q�m�T�H�B�M�; �b�+�?�2�K�2�-�k�9�R�r�B�i�? �b�Q�7�i�@�+�Q�`�2

�T���`���K�2�i�2�`�b �b�2�i �i�Q �y�X�8 ���M�/ �i�Q �y�X�8 �M�K
2

�7�Q�` �i�?�2 �G�2�M�M���`�/�@�C�Q�M�2�b ���M�/

�2�H�2�+�i�`�Q�b�i���i�B�+ �B�M�i�2�`���+�i�B�Q�M�b�- �`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2 �2�M�2�`�;�B�2�b ���M�/ �>���K�B�H�i�Q�@

�M�B���M �/�2�`�B�p���i�B�p�2�b �r�2�`�2 �r�`�B�i�i�2�M �i�Q �}�H�2 �2�p�2�`�v �R �T�b �7�Q�` ���M���H�v�b�B�b�X �P�M�H�v

�i�?�2 �T�Q�i�2�M�i�B���H�@�2�M�2�`�;�v �+�Q�K�T�Q�M�2�M�i �Q�7 �i�?�2�b�2 �/�2�`�B�p���i�B�p�2�b �r���b ���+�i�m���H�H�v

�m�b�2�/ �7�Q�` ���M���H�v�b�B�b�- �+�Q�M�b�B�/�2�`�B�M�; �i�?���i �i�?�2 �F�B�M�2�i�B�+�@�2�M�2�`�;�v �+�Q�M�i�`�B�#�m�i�B�Q�M

�r�Q�m�H�/ �+���M�+�2�H �Q�m�i �r�?�2�M �+�Q�M�b�B�/�2�`�B�M�; �� �7�m�H�H �i�?�2�`�K�Q�/�v�M���K�B�+ �+�v�+�H�2�X

�6�Q�` �i�?�2�*�" �+���H�+�m�H���i�B�Q�M�b�- �i�?�2 �T�`�Q�T���;���i�B�Q�M �Q�7 �i�?�2� �p���`�B���#�H�2

�U�1�[�X �9�X�e�V �T�`�2�+�2�/�2�/ �i�?���i �Q�7 �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �/�2�;�`�2�2�b �Q�7 �7�`�2�2�@



�9 �X�k �* �P�J�S�l �h �� �h �A�P�L�� �G �. �1�h�� �A�G�a 291

�/�Q�K�-�R�8�3���M�/ �r���b �T�2�`�7�Q�`�K�2�/ �r�B�i�? �i�?�2 �b���K�2 �i�B�K�2�b�i�2�T�X �h�?�2 �K���b�b�@

�T���`���K�2�i�2�`m� �B�M �1�[�X �9�X�8 �r���b �b�2�i �i�Q8:3 �m�M�K2�X �h�?�2 �i�2�K�T�2�`���i�m�`�2

�Q�7 �i�?�2� �@�p���`�B���#�H�2 �r���b �+�Q�M�i�`�Q�H�H�2�/ �b�2�T���`���i�2�H�v �#�v �K�2���M�b �Q�7 �� �L�Q�b�û�@

�>�Q�Q�p�2�` �+�?���B�M �i�?�2�`�K�Q�b�i���i�9�9 ���i �i�?�2 �b���K�2 �`�2�7�2�`�2�M�+�2 �i�2�K�T�2�`���i�m�`�2

���b �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �/�2�;�`�2�2�b �Q�7 �7�`�2�2�/�Q�K�- �m�b�B�M�; �2�B�;�?�i �b�m�+�+�2�b�b�B�p�2

�i�?�2�`�K�Q�b�i���i �p���`�B���#�H�2�b ���M�/ �� �+�Q�m�T�H�B�M�; �i�B�K�2 �Q�7 �k�X�y �T�b�X �h�?�2

�#�B���b�B�M�; �T�Q�i�2�M�i�B���H�R�8�3B(�) �B�M �1�[�X �9�X�8 �r���b �`�2�T�`�2�b�2�M�i�2�/ �#���b�2�/ �Q�M

�R�8�j�e �;�`�B�/�@�T�Q�B�M�i�b �U�Q�M�H�v �j�j �B�M�/�2�T�2�M�/�2�M�i �p���H�m�2�b �Q�r�B�M�; �i�Q �T�2�`�B�Q�/�B�+�B�i�v

���M�/ �b�v�K�K�2�i�`�v�V �m�b�B�M�; �b�2�+�Q�M�/ �Q�`�/�2�` �b�T�H�B�M�2�b�X�R�e�k�-�j�N�R�A�i �r���b �T�`�2�Q�T�i�B�@

�K�B�x�2�/�R�8�3�/�m�`�B�M�; �� �b�?�Q�`�i �T�2�`�B�Q�/ �Q�70:1 �T�b�U2:4 �T�b�i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K

�#�m�B�H�/�@�m�T �i�B�K�2�V�- �m�b�B�M�; ���M �B�M�B�i�B���H �7�Q�`�+�2�@�+�Q�M�b�i���M�i �B�M�+�`�2�K�2�M�i �T�2�` �p�B�b�B�i

�Q�7 �y�X�y�y�8 �F�C��K�Q�H� 1 ���M�/ �� �`�2�/�m�+�i�B�Q�M �7���+�i�Q�` �Q�7 �y�X�N�N �T�2�` �/�Q�m�#�H�2�@�b�r�2�2�T�X

�6�Q�` �i�?�2 �b�B�K�m�H���i�B�Q�M�*�" �@�"�A���a �U�s�h�S �b�v�b�i�2�K�V �i�?�2 �Q�`�i�?�Q�;�Q�M���H

�#�B���b�B�M�; �T�Q�i�2�M�i�B���H�bP ( �h�A)
k (� ) �B�M �1�[�X �9�X�R�y �r�2�`�2 �+�Q�M�b�i�`�m�+�i�2�/ ���i �2���+�?

�Q�7 �i�?�2K = 24 � �@�T�Q�B�M�i�b �m�b�B�M�; �G�1�l�a�- �#���b�2�/ �Q�M �m�b�B�M�; �b�2�+�Q�M�/ �Q�`�/�2�`

�b�T�H�B�M�2�b�R�e�k�-�j�N�R���i �N�y �;�`�B�/ �T�Q�B�M�i�b ���H�Q�M�;� �U4� �b�T���+�B�M�;�V�- ���M�/ �m�b�B�M�; ���M

�B�M�B�i�B���H �7�Q�`�+�2�@�+�Q�M�b�i���M�i �B�M�+�`�2�K�2�M�i �T�2�` �p�B�b�B�i �Q�7 �y�X�y�y�8 �F�C��K�Q�H� 1 ���M�/

�� �`�2�/�m�+�i�B�Q�M �7���+�i�Q�` �Q�7 �y�X�d �T�2�` �/�Q�m�#�H�2�@�b�r�2�2�T�X �6�Q�` �2���+�? �Q�7 �i�?�2 �k�9

�b�B�K�m�H���i�B�Q�M�b�- �i�?�2 �/�m�`���i�B�Q�M�b �Q�7 �i�?�2 �G�1 ���M�/ �l�a �T�?���b�2�b �r�2�`�210�M�b

���M�/2 �M�b�- �`�2�b�T�2�+�i�B�p�2�H�v�X �6�Q�` �i�?�2 �b�B�K�m�H���i�B�Q�M�*�" �@�"�A���a�- �1�[�X �9�X�R�R �r���b

���T�T�H�B�2�/ �i�Q�;�2�i�?�2�` �r�B�i�? �� �`���M�;�2 �T���`���K�2�i�2�`d �b�2�i �i�Q �y�X�R�X �6�B�M���H�H�v�- �7�Q�`

�i�?�2 �b�B�K�m�H���i�B�Q�M�>�_�@�"�A���a�- �1�[�X �9�X�R�k �r���b ���T�T�H�B�2�/ �i�Q�;�2�i�?�2�` �r�B�i�? ��

�7�Q�`�+�2 �+�Q�M�b�i���M�ik� �b�2�i �i�Q �8 �F�C��K�Q�H� 1 ���M�/ �� �`�2�7�2�`�2�M�+�2 ���M�;�H�2� o �b�2�i

�i�Q100� �X

���H�H �i�?�2 ���M���H�v�b�2�b �`�2�H�v�B�M�; �Q�M�J�"���_ �r�2�`�2 �T�2�`�7�Q�`�K�2�/ �m�b�B�M�; �i�?�2

�T�v�K�#���` �T�`�Q�;�`���K�X�j�N�k

���M���H�v�b�2�b ���M�/ �1�`�`�Q�` �1�b�i�B�K���i�B�Q�M

���H�H �i�?�2 �+�Q�K�T���`�2�/ �b�B�K�m�H���i�B�Q�M �b�+�?�2�K�2�b�- �2�t�+�2�T�i �i�?�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���@

�i�B�Q�M�b �U�b�2�2 �#�2�H�Q�r�V�- �`�2�H�v �Q�M �i�?�2 �b���K�2 �M�m�K�#�2�`�b �Q�7 �`�2�T�H�B�+���bK = 24
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���M�/ �Q�M �i�?�2 �b���K�2 �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �Q�7 �9�3 �M�b �U�k �M�b

�T�2�` �`�2�T�H�B�+���V�X �h�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �7�`�2�2�@�2�M�2�`�;�v

�2�b�i�B�K���i�2�b� G ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�B�K�2 �U�7�`�Q�K �y �i�Q �9�3 �M�b�V �+���M �i�?�m�b

�#�2 �+�Q�K�T���`�2�/ �7�Q�` �i�?�2 �/�B�z�2�`�2�M�i �b���K�T�H�B�M�; �T�`�Q�i�Q�+�Q�H�b�- �7�`�2�2�@�2�M�2�`�;�v �2�b�@

�i�B�K���i�Q�`�b ���M�/ �b�2�2�/�B�M�; �b�+�?�2�K�2�b�- ���M�/ �b�2�`�p�2 ���b �� �}�`�b�i �B�M�/�B�+���i�Q�` �7�Q�`

�+�Q�M�p�2�`�;�2�M�+�2�X

�A�M ���/�/�B�i�B�Q�M�- �b�i���i�B�b�i�B�+���H �2�`�`�Q�` �#���`�b� �Q�M �i�?�2 �+���H�+�m�H���i�2�/� G �r�2�`�2

�2�p���H�m���i�2�/ �#�v �#�Q�Q�i�b�i�`���T�T�B�M�;�-�j�N�9�-�j�N�8�m�b�B�M�; �R�y�y �#�Q�Q�i�b�i�`���T �b���K�T�H�2�b�X

�A�7K �`�2�T�H�B�+���b �?���p�2 �;�2�M�2�`���i�2�/ ���b �K���M�v �b�2�i�b �Q�7N �/���i�� �T�Q�B�M�i�b�- ��

�b���K�T�H�2 �+�Q�M�b�B�b�i�b �?�2�`�2 �Q�7K �b�2�i�b �Q�7N �/���i�� �T�Q�B�M�i�b �b�2�H�2�+�i�2�/ �`���M�/�Q�K�H�v

�U�T�Q�b�b�B�#�H�v �K�m�H�i�B�T�H�2 �i�B�K�2�b�V �7�`�Q�K �i�?�2K �Q�`�B�;�B�M���H �/���i�� �b�2�i�b�X �6�Q�`

�J�"���_ �- �B�i �B�b �2�b�b�2�M�i�B���H �i�Q �T�2�`�7�Q�`�K �i�?�B�b �#�Q�Q�i�b�i�`���T�T�B�M�; ���b �B�M�/�B�+���i�2�/�-

�B�X�2�X�/�B�`�2�+�i�H�v �#���b�2�/ �Q�M �i�?�2 �+�Q�M�}�;�m�`���i�B�Q�M�b �b���K�T�H�2�/ �#�v �i�?�2K �`�2�T�H�B�+���b�-

���M�/ �M�Q�i �7�`�Q�K �i�?�2 �T�Q�Q�H �Q�7 �>���K�B�H�i�Q�M�B���M �p���H�m�2�b �m�b�2�/ �B�M �1�[�X �9�X�R�e�-

�r�?�B�+�? �r�Q�m�H�/ �`�2�b�m�H�i �B�M �m�M�/�2�`�2�b�i�B�K���i�2�/ �2�`�`�Q�`�b �+���m�b�2�/ �#�v �+�Q�`�`�2�H���i�B�Q�M

�#�2�i�r�2�2�M �i�?�2 �>���K�B�H�i�Q�M�B���M �p���H�m�2�b �;�2�M�2�`���i�2�/ �#�v �i�?�2 �b���K�2�t ���i �/�B�7�@

�7�2�`�2�M�i� �@�T�Q�B�M�i�b�X

�a�B�M�+�2 �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �+�Q�b�i�b �7�Q�` �b�B�K�m�H���i�B�M�; �i�?�2 �T�`�2�b�2�M�i �i�2�b�i

�b�v�b�i�2�K�b �`�2�K���B�M�b ���+�+�2�T�i���#�H�2�- �B�i �r���b ���H�b�Q �7�Q�m�M�/ �m�b�2�7�m�H �i�Q �;�2�M�2�`���i�2

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

�r�2 ���H�b�Q �+���`�`�B�2�/ �Q�m�i �R�y �`�2�T�2���i�b �Q�7�>�_ �U�E�s�E �b�v�b�i�2�K�V �Q�`�>�_�@�"�A���a

�U�s�h�S �b�v�b�i�2�K�V �b�B�K�m�H���i�B�Q�M�b �B�M�p�Q�H�p�B�M�; �k�X�9� �b �i�Q�i���H �b���K�T�H�B�M�; �i�B�K�2 �U�R�y

�M�b �7�Q�` �2���+�? �`�2�T�H�B�+�� �H�2���/�B�M�; �i�Q �k�9�y �M�b �7�Q�` �2���+�? �`�2�T�2���i�-�B�X�2�X�Q�p�2�`���H�H �8�y

�i�B�K�2�b �K�Q�`�2 �b���K�T�H�B�M�; �`�2�H���i�B�p�2 �i�Q �i�?�2 �Q�i�?�2�` �b�B�K�m�H���i�B�Q�M�b �+�Q�K�T���`�2�/

�B�M �i�?�B�b �r�Q�`�F�V�X �h�?�2 �}�`�b�i �8 �`�2�T�2���i�b �r�2�`�2 �b�2�2�/�2�/ �r�B�i�? �i�?�2�"�q�.

�T�`�Q�i�Q�+�Q�H ���M�/ �i�?�2 �H���b�i �8 �`�2�T�2���i�b �r�B�i�? �i�?�2�6�q�. �T�`�Q�i�Q�+�Q�H�X �h�?�2

�`�2�b�m�H�i�B�M�; �b�2�i �B�b �H���#�2�H�H�2�/�>�_�@�_�1�S �7�Q�` �i�?�2 �R�y �b�2�T���`���i�2 �`�2�T�2���i�b

�Q��̀>�_�@�_�1�6 �7�Q�` �i�?�2 �D�Q�B�M�i�H�v �T�Q�Q�H�2�/ �/���i���X ���M �2�`�`�Q�` �2�b�i�B�K���i�2 �7�Q�`

�>�_�@�_�1�6�r���b �+���H�+�m�H���i�2�/ ���b �i�?�2 �2�`�`�Q�` �Q�M �i�?�2 �K�2���M� �U�1�P�J�V�- �r�?�B�+�?

�B�b �;�B�p�2�M ���b �i�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �Q�p�2�` �i�?�2 �R�y �`�2�T�2���i�b �/�B�p�B�/�2�/ �#�v

�j�X
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�a�Q�H�2�H�v �+�Q�K�T���`�B�M�; �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �T�`�Q�T�2�`�i�B�2�b �Q�7 �i�?�2 �7�`�2�2�@�2�M�2�`�;�v

�+�?���M�;�2� G �+���M �#�2 �K�B�b�H�2���/�B�M�;�- �/�m�2 �i�Q �T�Q�b�b�B�#�H�2 �2�`�`�Q�` �+�Q�K�T�2�M�b���i�B�Q�M�b

���H�Q�M�; �i�?�2 �6�1�*�X �h�?�2�b�2 �+���M �B�M �T���`�i �#�2 �2�p�B�/�2�M�+�2�/ �#�v �?�v�b�i�2�`�2�b�B�b �2�7�@

�7�2�+�i�b�- �T�`�Q�#�2�/ �#�v �+�Q�K�T���`�B�M�; �i�?�2� G �p���H�m�2�b �Q�#�i���B�M�2�/ �m�b�B�M�; �/�B�z�2�`�2�M�i

�b�2�2�/�B�M�; �U�2�X�;�X�6�q�. �-�"�q�. ���M�/�J�A�s�V�- ���M�/ ���;���B�M�b�i �i�?�2�>�_�@�_�1�6

�`�2�b�m�H�i�b�X �>�Q�r�2�p�2�`�- �?�2�`�2 ���H�b�Q�- �2�`�`�Q�` �+�Q�K�T�2�M�b���i�B�Q�M�b �+���M �T�Q�b�b�B�#�H�v

�K���b�F �+�Q�M�p�2�`�;�2�M�+�2 �B�b�b�m�2�b�X �� �K�Q�`�2 ���+�+�m�`���i�2 �K�2���b�m�`�2 �B�b �Q�#�i���B�M�2�/ �#�v

�+�Q�K�T���`�B�M�; �/�B�`�2�+�i�H�v �i�?�2 ���p�2�`���;�2� �@�/�2�`�B�p���i�B�p�2 �+�m�`�p�2�bH (� ) �U�1�[�X �9�X�R�9�V

�Q�#�i���B�M�2�/ �m�b�B�M�; �/�B�z�2�`�2�M�i �T�`�Q�i�Q�+�Q�H�b�- ���b �r�2�H�H ���b �i�?�2 �6�1�* �+�m�`�p�2�bG(� )

�i�?�2�K�b�2�H�p�2�b�X �h�?�B�b �+���M �#�2 �/�Q�M�2 �#�v �K�Q�M�B�i�Q�`�B�M�; �/�B�z�2�`�2�M�+�2�b �B�M �i�2�`�K�b

�i�?�2 ���p�2�`���;�2 ���#�b�Q�H�m�i�2 �/�2�p�B���i�B�Q�M� �U�����. �V�- �r�?�B�+�? �B�b �;�B�p�2�M �#�v �i�?�2

�b�m�K �Q�7 �i�?�2 ���#�b�Q�H�m�i�2 �/�B�z�2�`�2�M�+�2�b �/�B�p�B�/�2�/ �#�vJ �X �h�?�B�b �2�b�i�B�K���i�B�Q�M

�r���b ���T�T�H�B�2�/ �i�Q �b�2�i�m�T �T���B�`�b �+�Q�M�b�B�/�2�`�B�M�; �2�B�i�?�2�` �i�?�2 �>���K�B�H�i�Q�M�B���M

�/�2�`�B�p���i�B�p�2H (� ) �U�2�b�i�B�K���i�2�b� H �V �Q�` �i�?�2 �6�1�*G(� ) �r�B�i�? ���M�+�?�Q�`�B�M�;

�i�Q �x�2�`�Q ���i� = 0 �U�2�b�i�B�K���i�2�b� G �V�- �#���b�2�/ �Q�M �i�?�2J = 24 � �@�T�Q�B�M�i�b �Q�7

�i�?�2 �;�`�B�/�@�b�+�?�2�K�2 �U�a�2�+�i�X �9�X�k�X�8�V�X

���H�H �i�?�2 �;�`���T�?�b �T�`�2�b�2�M�i�2�/ �B�M �i�?�B�b ���`�i�B�+�H�2 �r�2�`�2 �;�2�M�2�`���i�2�/ �r�B�i�?

�S�v�i�?�Q�M �U�r�r�r�X�T�v�i�?�Q�M�X�Q�`�;�V ���M�/ �i�?�2 �K���i�T�H�Q�i�H�B�# �H�B�#�`���`�v�X�j�N�N

�_ �1�a�l �G�h�a �� �L �. �. �A�a�* �l �a �a�A�P�L

�_�2�7�2�`�2�M�+�2 �a�B�K�m�H���i�B�Q�M�b

�h�?�2 �`�2�b�m�H�i�b �Q�7 �i�?�2 �`�2�7�2�`�2�M�+�2 �+���H�+�m�H���i�B�Q�M�b�>�_�@�_�1�6 �U�R�y�>�_�@�_�1�S

�`�2�T�2���i�b �Q�7 �k�9�y �M�b �b�B�M�;�H�2�@�b���K�T�H�B�M�; �i�B�K�2 �2���+�?�V ���`�2 �`�2�T�Q�`�i�2�/ �M�m�K�2�`�B�@

�+���H�H�v �B�M �h���#�X �9�X�R�- ���M�/ �B�H�H�m�b�i�`���i�2�/ �;�`���T�?�B�+���H�H�v �B�M �6�B�;�b�X �9�X�e ���M�/ �9�X�3

�7�Q�`�E�s�E ���M�/�:�h�S �- �`�2�T�2�+�i�B�p�2�H�v�X

�6�Q�` �i�?�2�E�s�E �b�v�b�i�2�K �U�6�B�;�X �9�X�e�V�- �i�?�2 �`�2�b�m�H�i�b �Q�7 �i�?�B�b �2�t�i�2�M�b�B�p�2

�b���K�T�H�B�M�; ���`�2 �+�Q�M�b�B�b�i�2�M�i �r�B�i�? �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �i�?�`�2�2 �K���B�M �p���H�H�2�v�b
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�6�B�;�m�`�2 �9�X�e�,�_�2�b�m�H�i�b �Q�7 �i�?�2 � �̀2�7�2� �̀2�M�+�2 �b�B�K�m�H���i�B�Q�M�b �7�Q�` �i�?�2�E�s�E �b�v�b�i�2�K�X
�h�?�2�b�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�>�_�@�_�1�6 ���`�2 �+���`�`�B�2�/ �Q�m�i �m�b�B�M�;�>�_ �Q�p�2�` �p�2�`�v
�H�Q�M�; �b���K�T�H�B�M�; �i�B�K�2�b�- �b�Q ���b �i�Q �T�`�Q�p�B�/�2 ���+�+�m�`���i�2 �`�2�7�2�`�2�M�+�2 �p���H�m�2�b �7�Q�` �i�?�2�E�s�E
�b�v�b�i�2�K�X �h�?�2�v �+�Q�M�b�B�b�i �Q�7 �R�y �`�2�T�2���i�b �U�>�_�@�_�1�S�V �2���+�? �B�M�p�Q�H�p�B�M�; �k�9�y �M�b �i�Q�i���H
�b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �U�R�y �M�b �7�Q�` �2���+�? �`�2�T�H�B�+���V�X �h�?�2 �}�`�b�i �8 �`�2�T�2���i�b ���`�2
�b�2�2�/�2�/ �r�B�i�? �i�?�2�"�q�. �b�2�2�/�B�M�; �b�+�?�2�K�2�- ���M�/ �i�?�2 �H���b�i �8 �`�2�T�2���i�b �r�B�i�? �i�?�2�6�q�.
�b�2�2�/�B�M�; �b�+�?�2�K�2�X �h�?�2 �i�r�Q�@�/�B�K�2�M�b�B�Q�M���H �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�v �B�M �i�?�2 �U�; ' �V�@�b�T���+�2
�U���V ���M�/ �B�M �i�?�2 �U�;  �V�@�b�T���+�2 �U�#�V �+�Q�M�b�B�/�2�`�B�M�; ���H�H �`�2�T�2���i�b �B�b �b�?�Q�r�M ���H�Q�M�; �r�B�i�?
�Q�M�2�@�/�B�K�2�M�b�B�Q�M���H �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�B�2�bp(' ) �Q�p̀( ) �U�b�B�/�2 �;�`���T�? ���i �i�?�2 �`�B�;�?�i�V
���M�/p(� ) �U�b�B�/�2 �;�`���T�? ���i �i�?�2 �i�Q�T�c �r�B�i�? �i�?�2 �/�2�H�i���@�7�m�M�+�i�B�Q�M�b �b�?�Q�r�M ���b �M���`�`�Q�r
�i�`�B���M�;�m�H���` �/�B�b�i�`�B�#�m�i�B�Q�M�b �7�Q�` �p�B�b�B�#�B�H�B�i�v�V �7�Q�` �2���+�? �Q�7 �i�?�2 �k�9 �`�2�T�H�B�+���b �B�M �i�?�2 �R�y
�`�2�T�2���i�b �U�k�9�y �b�2�T���`���i�2 �+�m�`�p�2�b�V�X ���H�H �T�`�Q�#���#�B�H�B�i�v �/�2�M�b�B�i�B�2�b ���`�2 �M�Q�`�K���H�B�x�2�/ �i�Q
�Q�M�2�X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �>���K�B�H�i�Q�M�B���M� �@�/�2�`�B�p���i�B�p�2H (� ) �+�m�`�p�2 �U�+�V ���M�/ �7�`�2�2
�2�M�2�`�;�vG(� ) �+�m�`�p�2 �U�/�V ���`�2 ���H�b�Q �b�?�Q�r�M �U�i�?�B�+�F �#�H�m�2 �H�B�M�2�V ���b ���p�2�`���;�2�/ �Q�p�2�` �i�?�2
�R�y �`�2�T�2���i�b�- ���H�Q�M�; �r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/ �+�Q�M�}�/�2�M�+�2 �`���M�;�2� � �U�#�H�m�2 �b�?���/�2�/ ���`�2���V�-
���M�/ �i�?�2 �+�m�`�p�2�b �7�Q�` �i�?�2 �R�y �B�M�/�B�p�B�/�m���H �`�2�T�2���i�b �U�/���b�?�2�/ �H�B�M�2�b �B�M �/�B�z�2�`�2�M�i �+�Q�H�Q�`�b�V�X
�h�?�2G(� ) �+�m�`�p�2�b ���`�2 ���M�+�?�Q�`�2�/ �i�Q �x�2�`�Q ���i� = 0 �X �6�B�M���H�H�v�- �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�7
�i�?�2 �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2� G ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�;
�i�B�K�2 �T�2�` �`�2�T�2���i �B�b �b�?�Q�r�M �U�2�V �m�b�B�M�; �i�?�2 �b���K�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M �+�Q�M�p�2�M�i�B�Q�M�b�X �a�2�2
�h���#�X �9�X�R �7�Q�` �+�Q�`�`�2�b�T�Q�M�/�B�M�; �M�m�K�2�`�B�+���H �/���i���X
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���H�Q�M�;� �B�M �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;(�; ' ) ���M�/(�;  ) �7�`�2�2�@�2�M�2�`�;�v �K���T�b

�U�6�B�;�b�X �9�X�9�� ���M�/ �9�X�9�#�V�- �`�2�b�m�H�i�B�M�; �B�M ���b�b�Q�+�B���i�2�/ ���`�2���b �r�B�i�? �?�B�;�?

�b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�B�2�b �U�6�B�;�b�X �9�X�e�� ���M�/ �9�X�e�#�V�X �h�?�2 �+�Q�`�`�2�H���i�B�Q�M

�#�2�i�r�2�2�M �i�?�2 �i�r�Q �/�B�?�2�/�`���H ���M�;�H�2�b �+���M �#�2 �B�M�7�2�`�`�2�/ �7�`�Q�K �+�Q�`�`�2�b�T�Q�M�/�@

�B�M�; �_���K���+�?���M�/�`���M �K���T�b�- �b�?�Q�r�M �7�Q�` �b�2�p�2�M �/�B�z�2�`�2�M�i� �@�p���H�m�2�b �B�M

�6�B�;�b�X �9�X�d���@�9�X�d�;�X ���H�Q�M�;� �- �i�?�2�`�2 ���`�2 �i�?�`�2�2 �p���H�H�2�v�bV1�-V2 ���M�/V3�-

�+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q(';  ) �p���H�m�2�b �Q�7 ���#�Q�m�i(60� ; 280� )�-(240� ; 300� )

���M�/(300� ; 150� )�- �`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2�v ���`�2 �b�2�T���`���i�2�/ �#�v �#���`�`�B�2�`�b

�Q�`�i�?�Q�;�Q�M���H �i�Q� �- ���M�/ �i�?�2�B�` �`�2�H���i�B�p�2 �b���K�T�H�B�M�; �p���`�B�2�b ���H�Q�M�;� �X �h�?�2

�p���H�H�2�vV3 �B�b �i�?�2 �K�Q�b�i �T�Q�T�m�H���i�2�/ �B�M �b�i���i�2 �� �U�b�2�2 �`�2�T�`�2�b�2�M�i���i�B�p�2

�b�i�`�m�+�i�m�`�2�E�s�E�@�* �� �B�M �6�B�;�b�X �9�X�j���V�- �#�m�i �i�?�2 �i�?�`�2�2 �p���H�H�2�v�b �?���p�2 �+�Q�K�@

�T���`���#�H�2 �T�Q�T�m�H���i�B�Q�M�b �B�M �b�i���i�2 �"�- �r�B�i�? �� �b�H�B�;�?�i �T�`�2�7�2�`�2�M�+�2 �7�Q�`V2 �U�b�2�2

�`�2�T�`�2�b�2�M�i���i�B�p�2 �b�i�`�m�+�i�m�`�2�E�s�E�@�* �" �B�M �6�B�;�b�X �9�X�j�#�V�X �A�M �i�?�2 �H���i�i�2�`

�b�i���i�2�- �i�?�2�v ���`�2 ���H�b�Q �b�2�T���`���i�2�/ �#�v �+�Q�K�T���`���i�B�p�2�H�v �H�Q�r �Q�`�i�?�Q�;�Q�M���H

�#���`�`�B�2�`�b�X �A�M �Q�i�?�2�` �r�Q�`�/�b�- �i�?�2 �i�?�`�2�2 �b�i���i�2�b �+���M �`�2�H���i�B�p�2�H�v �2���b�B�H�v

�B�M�i�2�`�+�Q�M�p�2�`�i �+�H�Q�b�2 �i�Q� = 1 �- �#�2�+���m�b�2 �i�?�2 �" �b�i���i�2 �B�M�p�Q�H�p�2�b �� �`���i�?�2�`

�~�2�t�B�#�H�2 �:�H�v �`�2�b�B�/�m�2�X

�P�M �i�?�2 �`�B�;�?�i �b�B�/�2 �Q�7 �i�?�2 �;�`���T�?�b �U�6�B�;�b�X �9�X�e�� ���M�/ �9�X�e�#�V�- �Q�M�2�@

�/�B�K�2�M�b�B�Q�M���H �T�`�Q�#���#�B�H�B�i�B�2�bp(' ) ���M�/p( ) ���`�2 �b�?�Q�r�M ���b �k�9�y �b�2�T���`���i�2

�+�m�`�p�2�b �7�Q�` �2���+�? �Q�7 �i�?�2 �k�9 �`�2�T�H�B�+���b �B�M �i�?�2 �R�y �`�2�T�2���i�b�X �h�?�2 �/�2�;�`�2�2 �Q�7

�b�B�K�B�H���`�B�i�v �b�m�T�T�Q�`�i�b ���M �2�t�+�2�H�H�2�M�i �+�Q�M�p�2�`�;�2�M�+�2�- �2�p�2�M ���i �i�?�2 �b�B�M�;�H�2

�`�2�T�H�B�+�� �H�2�p�2�H�- �7�Q�` �i�?�2�b�2 �p�2�`�v �H�Q�M�;�>�_ �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�X �P�M

�i�?�2 �i�Q�T �b�B�/�2 �Q�7 �i�?�2 �;�`���T�?�b�- �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �Q�M�2�@�/�B�K�2�M�b�B�Q�M���H

�T�`�Q�#���#�B�H�B�i�B�2�bp(� ) ���`�2 �b�?�Q�r�M ���b �k�9�y �b�2�T���`���i�2 �+�m�`�p�2�b �U�r�B�i�? �i�?�2 �/�2�H�i���@

�7�m�M�+�i�B�Q�M�b �b�?�Q�r�M ���b �M���`�`�Q�r �i�`�B���M�;�m�H���` �/�B�b�i�`�B�#�m�i�B�Q�M�b �7�Q�` �p�B�b�B�#�B�H�B�i�v�V�X

�h�?�2 �/�2�;�`�2�2 �Q�7 �?�Q�K�Q�;�2�M�2�B�i�v ���H�Q�M�;� ���H�b�Q �b�m�T�T�Q�`�i�b �� �?�B�;�? �M�m�K�#�2�` �Q�7

�`�Q�m�M�/�@�i�`�B�T�b ���H�Q�M�;� �7�Q�` �2���+�? �`�2�T�H�B�+���-�B�X�2�X�M�Q �`�2�T�H�B�+�� �B�b �H�Q�+�F�2�/ �B�M ��

�M���`�`�Q�r� �@�`���M�;�2�X �� �p�2�`�v �b�H�B�;�?�i �#�B���b �i�Q�r���`�/�b �i�?�2 �" �b�i���i�2 �M�2�p�2�`�i�?�2�H�2�b�b

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

�b�i���i�2�X

�h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �>���K�B�H�i�Q�M�B���M� �@�/�2�`�B�p���i�B�p�2H (� ) �+�m�`�p�2 �B�b
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�6�B�;�m�`�2 �9�X�d�,�h�r�Q�@�/�B�K�2�M�b�B�Q�M���H �U�_���K���+�?���M�/� �̀��M�@�i�v�T�2�V �7� �̀2�2�@�2�M�2� �̀;�v �K���T�b ���i
�/�B�z�2� �̀2�M�i �p���H�m�2�b �Q�7 �i�?�2 ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; �T��� �̀��K�2�i�2�` �7�Q�` �i�?�2�E�s�E �b�v�b�i�2�K�X
�h�?�2 �7�`�2�2�@�2�M�2�`�;�v �K���T�b �B�M �i�?�2(';  )�@�b�T���+�2 ���`�2 �+���H�+�m�H���i�2�/ �7�`�Q�K �i�?�2�>�_�@�_�1�6
�`�2�7�2�`�2�M�+�2 �+���H�+�m�H���i�B�Q�M�b �7�Q�` �d �/�B�z�2�`�2�M�i �p���H�m�2�b �Q�7 �i�?�2 ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; �T���`���K�@
�2�i�2��̀ �- �B�M�/�B�+���i�2�/ �Q�M �i�?�2 �i�Q�T �Q�7 �2���+�? �;�`���T�?�- �M���K�2�H�v ���#�Q�p�2 �2���+�? �;�`���T�?�- �i�?�2
� �p���H�m�2 �B�b �/�2�M�Q�i�2�/�X� = 0 :00 �U���V�-� = 0 :17 �U�#�V�-� = 0 :35 �U�+�V�-� = 0 :52 �U�/�V�-
� = 0 :70 �U�2�V�-� = 0 :87 �U�7�V�-� = 1 :00 �U�;�V�X
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�h���#�H�2 �9�X�R�,�_�2�T�2���i �b�i���i�B�b�i�B�+�b �Q�7 �i�?�2 � �̀2�7�2� �̀2�M�+�2 �b�B�K�m�H���i�B�Q�M�b �7�Q�` �i�?�2�E�s�E ���M�/
�s�h�S �b�v�b�i�2�K�b�X�h�?�2�b�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�>�_�@�_�1�S ���`�2 �+���`�`�B�2�/ �Q�m�i �m�b�B�M�;
�>�_ �U�E�s�E �b�v�b�i�2�K�V �Q�`�>�_�@�"�A���a �U�s�h�S �b�v�b�i�2�K�V �m�b�B�M�; �p�2�`�v �H�Q�M�; �b���K�T�H�B�M�;
�i�B�K�2�b�- �b�Q ���b �i�Q �T�`�Q�p�B�/�2 ���+�+�m�`���i�2 �`�2�7�2�`�2�M�+�2 �p���H�m�2�b �7�Q�` �i�?�2 �i�r�Q �b�v�b�i�2�K�b�X �h�?�2�v
�+�Q�M�b�B�b�i �Q�7 �R�y �`�2�T�2���i�b �U�>�_�@�_�1�S�V �2���+�? �B�M�p�Q�H�p�B�M�; �k�9�y �M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K
�b���K�T�H�B�M�; �i�B�K�2 �U�R�y �M�b �7�Q�` �2���+�? �`�2�T�H�B�+���V�X �h�?�2 �}�`�b�i �8 �`�2�T�2���i�b ���`�2 �b�2�2�/�2�/ �r�B�i�?
�i�?�2�"�q�. �b�2�2�/�B�M�; �b�+�?�2�K�2�- ���M�/ �i�?�2 �H���b�i �8 �`�2�T�2���i�b �r�B�i�? �i�?�2�6�q�. �b�2�2�/�B�M�;
�b�+�?�2�K�2�X �*�Q�M�b�B�/�2�`�B�M�; �/�B�z�2�`�2�M�i �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�Q�`�b �U�a�A�J�S�@�k�9 �7�Q�` �#�Q�i�?
�b�v�b�i�2�K�b�-�J�"���_ �@�N�j �7�Q�`�E�s�E �Q�M�H�v�V�- �i�?�2 �i���#�H�2 �`�2�T�Q�`�i�b �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2
� G �+���H�+�m�H���i�2�/ �7�Q�` �2���+�? �`�2�T�2���i ���i �7�m�H�H �b���K�T�H�B�M�; �i�B�K�2�- ���H�Q�M�; �r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/
�2�`�`�Q�`�b �#���`�b� �- �+���H�+�m�H���i�2�/ �m�b�B�M�; �R�y�y �#�Q�Q�i�b�i�`���T �b���K�T�H�2�b �U�#�2�i�r�2�2�M �T���`�2�M�i�?�2�b�2�b�V�X
�A�i ���H�b�Q �`�2�T�Q�`�i�b �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���p�2�`���;�2 �p���H�m�2� G �Q�p�2�` �i�?�2 �`�2�T�2���i�b ���H�Q�M�;
�r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/�1�P�J � � G ���+�`�Q�b�b �i�?�2 �`�2�T�2���i�b�X �a�2�2 �6�B�;�b�X �9�X�e ���M�/ �9�X�3 �7�Q�`
�+�Q�`�`�2�b�T�Q�M�/�B�M�; �;�`���T�?�B�+���H �B�H�H�m�b�i�`���i�B�Q�M�b�X

�S�`�Q�i�Q�+�Q�H � G �F�C��K�Q�H� 1 � G �F�C��K�Q�H� 1 � � G �F�C��K�Q�H� 1

�E�s�E

�a�A�J�S�@�k�9
�6�q�. �j�d�e�X�3�R �U�y�X�R�R�V �j�d�8�X�3�N �U�y�X�R�R�V �j�d�e�X�j�d �U�y�X�R�j�V �j�d�e�X�d�y �U�y�X�R�j�V �j�d�e�X�k�3 �U�y�X�R�k�V

�j�d�e�X�j�y �y�X�R�y
�"�q�. �j�d�8�X�3�R �U�y�X�R�R�V �j�d�e�X�k�8 �U�y�X�R�j�V �j�d�e�X�k�N �U�y�X�R�k�V �j�d�e�X�j�k �U�y�X�R�k�V �j�d�e�X�j�R �U�y�X�R�j�V

�J�"���_ �@�N�j
�6�q�. �j�d�e�X�3�8 �U�y�X�R�y�V �j�d�8�X�N�e �U�y�X�R�R�V �j�d�e�X�9�e �U�y�X�R�R�V �j�d�e�X�d�j �U�y�X�R�R�V �j�d�e�X�j�R �U�y�X�R�y�V

�j�d�e�X�9�k �y�X�R�R
�"�q�. �j�d�8�X�N�j �U�y�X�R�R�V �j�d�e�X�j�j �U�y�X�R�y�V �j�d�e�X�j�3 �U�y�X�R�R�V �j�d�e�X�j�3 �U�y�X�R�R�V �j�d�e�X�j�k �U�y�X�R�y�V

�s�h�S

�a�A�J�S�@�k�9
�6�q�. �e�X�8�y �U�y�X�y�8�V �e�X�d�e �U�y�X�y�8�V �d�X�y�3 �U�y�X�y�9�V �d�X�9�y �U�y�X�y�9�V �e�X�8�3 �U�y�X�y�9�V

�e�X�e�9 �y�X�R�j
�"�q�. �e�X�d�y �U�y�X�y�8�V �e�X�e�N �U�y�X�y�8�V �e�X�y�y �U�y�X�y�9�V �e�X�e�y �U�y�X�y�8�V �e�X�y�9 �U�y�X�y�8�V

�b�?�Q�r�M �B�M �6�B�;�X �9�X�e�+ ���b ���p�2�`���;�2�/ �Q�p�2�` �i�?�2 �R�y �`�2�T�2���i�b�- ���H�Q�M�; �r�B�i�? �i�?�2

���b�b�Q�+�B���i�2�/ �+�Q�M�}�/�2�M�+�2 �`���M�;�2� � ���b �r�2�H�H ���b �i�?�2 �+�m�`�p�2�b �7�Q�` �i�?�2 �R�y

�B�M�/�B�p�B�/�m���H �`�2�T�2���i�b�X �:�B�p�2�M �i�?�2 �H�B�M�2�r�B�/�i�?�- �i�?�2 �+�Q�M�}�/�2�M�+�2 �`���M�;�2 ���M�/

�i�?�2 �+�m�`�p�2�b �7�Q�` �i�?�2 �`�2�T�2���i�b �Q�M�H�v �/�B�z�2�` �p�B�b�m���H�H�v �7�`�Q�K �i�?�2 ���p�2�`���;�2

�+�m�`�p�2 �B�M �i�?�2 �B�M�b�2�i �Q�7 �i�?�2 �;�`���T�?�X �h�?�2 �p���H�m�2 �Q�7� H �B�b ���i �K�Q�b�i

1:1 �F�C��K�Q�H� 1 �U���i� = 1 :0�V�- �r�?�B�+�? �B�b �M�2�;�H�B�;�B�#�H�2 �+�Q�K�T���`�2�/ �i�Q �i�?�2

�+�Q�`�`�2�b�T�Q�M�/�B�M�; �p�2�`�v �H���`�;�2 �/�2�+�`�2���b�2 �Q�7H (� ) �#�v ���#�Q�m�i103 �F�C��K�Q�H� 1�-

�`�2�H���i�2�/ �i�Q �i�?�2 �B�M�+�`�2���b�2 �B�M �i�?�2 �M�2�i �+�?���`�;�2 �Q�7 �i�?�2 �T�2�T�i�B�/�2�X �h�?�2

�6�1�* G(� ) �Q�#�i���B�M�2�/ �#�v �B�M�i�2�;�`���i�B�Q�M �Q�7H (� ) �B�b �b�?�Q�r�M �B�M �6�B�;�X �9�X�e�/�-

�m�b�B�M�; �i�?�2 �b���K�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M �+�Q�M�p�2�M�i�B�Q�M�b�X �*�Q�M�b�B�/�2�`�B�M�; �i�?�2 �R�y

�`�2�T�2���i�b�- �i�?�2 �}�M���H� G �2�b�i�B�K���i�2 �7�Q�` �i�?�2�E�s�E �K�m�i���i�B�Q�M �B�b �j�d�e�X�j� �y�X�R

�F�C��K�Q�H� 1�- �r�?�2�`�2 �i�?�2 �2�`�`�Q�` �#���` �+�Q�`�`�2�b�T�Q�M�/�b �i�Q� G �X

�h�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �i�Q �i�?�B�b �p���H�m�2 ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �i�Q�i���H �b�B�M�;�H�2�@

�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �T�2�` �`�2�T�2���i �B�b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �9�X�e�2�- ���;���B�M

�m�b�B�M�; �i�?�2 �b���K�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M �+�Q�M�p�2�M�i�B�Q�M�b�X �h�?�2 �b�T�`�2���/ �Q�7 �p���H�m�2�b

���+�`�Q�b�b �i�?�2 �R�y �`�2�T�H�B�+���b �B�b �b�2�2�M �i�Q �T�`�2�b�2�M�i �� �`�2�H���i�B�p�2�H�v �b�H�Q�r �/���K�T�B�M�;�X
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���i 20�M�b�- �i�?�B�b �b�T�`�2���/ �B�b ���H�`�2���/�v ���b �b�K���H�H ���b ���#�Q�m�i �F�C��K�Q�H� 1�- ���M�/

�B�i �/�B�K�B�M�B�b�?�2�b �b�H�Q�r�H�v �i�Q ���#�Q�m�i �R �F�C��K�Q�H� 1 ���i �7�m�H�H �b���K�T�H�B�M�; �i�B�K�2�X

�*�Q�M�b�B�/�2�`�B�M�; �i�?�2 ���M���H�Q�;�Q�m�b �}�;�m�`�2 �7�Q�` �i�?�2�s�h�S�b�v�b�i�2�K �U�6�B�;�X �9�X�3�V�-

�Q�M�2 �K�m�b�i �/�B�b�i�B�M�;�m�B�b�? �#�2�i�r�2�2�M �i�?�2 �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�B�2�b �B�M �i�?�2

�#�B���b�2�/ �2�M�b�2�K�#�H�2 �U�6�B�;�X �9�X�3���V ���M�/ �i�?�Q�b�2 ���7�i�2�` �`�2�r�2�B�;�?�i�B�M�; �i�Q �`�2�K�Q�p�2

�i�?�2 �2�z�2�+�i �Q�7 �i�?�2 �#�B���b �U�6�B�;�X �9�X�3�#�V�X �"�Q�i�? ���`�2 �+�Q�M�b�B�b�i�2�M�i �r�B�i�? �i�?�2

�T�`�2�b�2�M�+�2 �Q�7 �i�r�Q �K���B�M �p���H�H�2�v�b ���H�Q�M�;� �B�M �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �U�; � �V

�7�`�2�2�@�2�M�2�`�;�v �K���T�b �U�6�B�;�b�X �9�X�9�+ ���M�/ �9�X�9�B�V�- �`�2�b�m�H�i�B�M�; �B�M ���b�b�Q�+�B���i�2�/

���`�2���b �r�B�i�? �?�B�;�? �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�B�2�b�X �h�?�2�b�2 �p���H�H�2�v�b �+�Q�`�`�2�b�T�Q�M�/

�i�Q �i�?�2�b�v�M���M�/���M�i�B�b�i���i�2�b �Q�7 �i�?�2 �/�B�?�2�/�`���H�- �r�B�i�?� �p���H�m�2�b �Q�7 ���#�Q�m�i

60� ���M�/240� �- �`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2�v ���`�2 ���;���B�M �b�2�T���`���i�2�/ �#�v �#���`�`�B�2�`�b

�Q�`�i�?�Q�;�Q�M���H �i�Q� �- ���M�/ �i�?�2�B�` �`�2�H���i�B�p�2 �b���K�T�H�B�M�; �p���`�B�2�b ���H�Q�M�;� �X �A�M

�b�i���i�2 ���- �Q�M�H�v �i�?�2���M�i�B�b�i���i�2 �B�b �b�B�;�M�B�}�+���M�i�H�v �T�Q�T�m�H���i�2�/�- ���M�/ �B�M �b�i���i�2

�"�- �Q�M�H�v �i�?�2�b�v�M�b�i���i�2�X �h�?�2 �m�M�#�B���b�2�/ �K���T �U�6�B�;�X �9�X�3�#�V �b�?�Q�r�b �i�?���i�-

�B�M �+�Q�M�i�`���b�i �i�Q �6�B�;�b�X �9�X�e�� ���M�/ �9�X�e�# �7�Q�` �i�?�2�E�s�E �b�v�b�i�2�K�- �i�?�2�`�2 �B�b �M�Q

�T�Q�B�M�i ���H�Q�M�; �i�?�2� �`���M�;�2 �r�?�2�`�2 �i�?�2 �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M �#���`�`�B�2�` �B�b �H�Q�r�X

�h�?�B�b �#���`�`�B�2�`�- �Q�7 ���#�Q�m�i �k�8 �F�C��K�Q�H� 1 ���i � = 0 :5�- �B�b �2�t�i�`�2�K�H�v �/�B�{�+�m�H�i

�i�Q �+�`�Q�b�b �/�m�`�B�M�; �m�M�#�B���b�2�/ �b���K�T�H�B�M�;�- �2�p�2�M �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �2�t�i�`�2�K�2�H�v

�H�Q�M�; �i�B�K�2�b�+���H�2 �Q�7 �i�?�2�b�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�X �h�?�2 �`�Q�H�2 �Q�7 �i�?�2

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

�A�M�/�2�2�/�- �i�?�2 �b���K�T�H�B�M�; �B�b �b�B�;�M�B�}�+���M�i�H�v �2�M�?���M�+�2�/ �#�v �i�?�2 �#�B���b�B�M�;�- ���b

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

�U�6�B�;�X �9�X�3���V�X

�h�?�2 �Q�M�2�@�/�B�K�2�M�b�B�Q�M���H �T�`�Q�#���#�B�H�B�i�B�2�bp(� ) ���M�/p(� ) �Q�M �i�?�2 �`�B�;�?�i

���M�/ �i�Q�T �b�B�/�2�b �Q�7 �6�B�;�X �9�X�3�� �b�m�;�;�2�b�i ���;���B�M ���M �2�t�+�2�H�H�2�M�i �+�Q�M�p�2�`�;�2�M�+�2

���M�/ �� �?�B�;�? �M�m�K�#�2�` �Q�7 �`�Q�m�M�/�@�i�`�B�T�b ���i �i�?�2 �b�B�M�;�H�2�@�`�2�T�H�B�+�� �H�2�p�2�H�X �� �p�2�`�v

�b�H�B�;�?�i �#�B���b �i�Q�r���`�/�b �i�?�2 �� ���M�/ �" �2�M�/�@�b�i���i�2�b �M�2�p�2�`�i�?�2�H�2�b�b �b�m�;�;�2�b�i�b

�i�?���i �i�?�2 �`�2�T�H�B�+���b ���`�2 �i�2�M�/�2�M�i�B���H�H�v �?�B�M�/�2�`�2�/ �i�Q �+�`�Q�b�b �i�?�2 �#���`�`�B�2�`

�#�2�i�r�2�2�K �i�?�2 �i�r�Q �b�i���i�2�b�X

�h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �>���K�B�H�i�Q�M�B���M� �@�/�2�`�B�p���i�B�p�2H (� ) �+�m�`�p�2 �B�b

�b�?�Q�r�M �B�M �6�B�;�X �9�X�3�+�X �a�B�M�+�2 �i�?�2 �p���`�B���i�B�Q�M �Q�7H (� ) �Q�M�H�v �+�Q�p�2�`�b ��



�9 �X�j �_ �1�a�l �G�h�a �� �L �. �. �A�a�* �l �a �a�A�P�L 299

�U���V
0:0 0:2 0:4 0:6 0:8 1:0

4

8

p(
�

)

�s�h�S
�#�B���b�2�/�

0:0 0:2 0:4 0:6 0:8 1:0
�

0

60

120

180

240

300

360
�

[�/
�2

�;]

0:0150:030

p�U� �V[�/�2�;� 1]

0

60

120

180

240

300

360

�U�#�V
0:0 0:2 0:4 0:6 0:8 1:0

4

8

p(
�

)

�s�h�S
�m�M�#�B���b�2�/�

0:0 0:2 0:4 0:6 0:8 1:0
�

0

60

120

180

240

300

360

�
[�/

�2
�;]

0:0150:030

p�U� �V[�/�2�;� 1]

0

60

120

180

240

300

360

0:000 0:005 0:010 0:015 0:020

p(�; � ) [�/�2�;� 1]

0:000 0:005 0:010 0:015 0:020

p(�; � ) [�/�2�;� 1]�U�+�V

0:00 0:25 0:50 0:75 1:00
�

� 20

0

20

40

H
[�F

�C
�K

�Q
�H

�
1
]

�U�/�V

0:00 0:25 0:50 0:75 1:00
�

0

4

8

12

G
[�F

�C
�K

�Q
�H

�
1
]

�U�2�V

0 60 120 180 240
t [�M�b]

4

6

8

10

�
G

[�F
�C

�K
�Q

�H
�

1
]

�6�B�;�m�`�2 �9�X�3�,�_�2�b�m�H�i�b �Q�7 �i�?�2 � �̀2�7�2� �̀2�M�+�2 �b�B�K�m�H���i�B�Q�M�b �7�Q�` �i�?�2�s�h�S �b�v�b�i�2�K�X
�h�?�2�b�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�>�_�@�_�1�6 ���`�2 �+���`�`�B�2�/ �Q�m�i �m�b�B�M�;�>�_�@�"�A���a �Q�p�2�`
�p�2�`�v �H�Q�M�; �b���K�T�H�B�M�; �i�B�K�2�b�- �b�Q ���b �i�Q �T�`�Q�p�B�/�2 ���+�+�m�`���i�2 �`�2�7�2�`�2�M�+�2 �p���H�m�2�b �7�Q�` �i�?�2
�s�h�S �b�v�b�i�2�K�X �h�?�2�v �+�Q�M�b�B�b�i �Q�7 �R�y �`�2�T�2���i�b �U�>�_�@�_�1�S�V �2���+�? �B�M�p�Q�H�p�B�M�; �k�9�y
�M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �U�R�y �M�b �7�Q�` �2���+�? �`�2�T�H�B�+���V�X �h�?�2 �}�`�b�i �8
�`�2�T�2���i�b ���`�2 �b�2�2�/�2�/ �r�B�i�? �i�?�2�"�q�. �T�`�Q�i�Q�+�Q�H�- ���M�/ �i�?�2 �H���b�i �8 �`�2�T�2���i�b �r�B�i�? �i�?�2
�6�q�. �T�`�Q�i�Q�+�Q�H�X �h�?�2 �i�r�Q�@�/�B�K�2�M�b�B�Q�M���H �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�v �B�M �i�?�2 �U�; � �V�@�b�T���+�2
�+�Q�M�b�B�/�2�`�B�M�; ���H�H �`�2�T�2���i�b�- �2�B�i�?�2�` �#���b�2�/ �Q�M �i�?�2 �#�B���b�2�/ �b�B�K�m�H���i�B�Q�M �U���V �Q�` ���7�i�2�`
�`�2�r�2�B�;�?�i�B�M�; �i�Q �`�2�K�Q�p�2 �i�?�2 �2�z�2�+�i �Q�7 �i�?�2 �#�B���b �U�#�V�- �B�b �b�?�Q�r�M ���H�Q�M�; �r�B�i�? �Q�M�2�@
�/�B�K�2�M�b�B�Q�M���H �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�B�2�bp(� ) �U�b�B�/�2 �;�`���T�? ���i �i�?�2 �`�B�;�?�i�V ���M�/p(� )
�U�b�B�/�2 �;�`���T�? ���i �i�?�2 �i�Q�T�c �r�B�i�? �i�?�2 �/�2�H�i���@�7�m�M�+�i�B�Q�M�b �b�?�Q�r�M ���b �M���`�`�Q�r �i�`�B���M�;�m�H���`
�/�B�b�i�`�B�#�m�i�B�Q�M�b �7�Q�` �p�B�b�B�#�B�H�B�i�v�V �7�Q�` �2���+�? �Q�7 �i�?�2 �k�9 �`�2�T�H�B�+���b �B�M �i�?�2 �R�y �`�2�T�2���i�b
�U�k�9�y �b�2�T���`���i�2 �+�m�`�p�2�b�V�X ���H�H �T�`�Q�#���#�B�H�B�i�v �/�2�M�b�B�i�B�2�b ���`�2 �M�Q�`�K���H�B�x�2�/ �i�Q �Q�M�2�X �h�?�2
�+�Q�`�`�2�b�T�Q�M�/�B�M�; �>���K�B�H�i�Q�M�B���M� �@�/�2�`�B�p���i�B�p�2H (� ) �+�m�`�p�2 �U�+�V ���M�/ �7�`�2�2 �2�M�2�`�;�vG(� )
�+�m�`�p�2 �U�/�V ���`�2 ���H�b�Q �b�?�Q�r�M �U�i�?�B�+�F �#�H�m�2 �H�B�M�2�V ���b ���p�2�`���;�2�/ �Q�p�2�` �i�?�2 �R�y �`�2�T�2���i�b�-
���H�Q�M�; �r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/ �+�Q�M�}�/�2�M�+�2 �`���M�;�2� � �U�#�H�m�2 �b�?���/�2�/ ���`�2���V�- ���M�/ �i�?�2
�+�m�`�p�2�b �7�Q�` �i�?�2 �R�y �B�M�/�B�p�B�/�m���H �`�2�T�2���i�b �U�/���b�?�2�/ �H�B�M�2�b �B�M �/�B�z�2�`�2�M�i �+�Q�H�Q�`�b�V�X �h�?�2
G(� ) �+�m�`�p�2�b ���`�2 ���M�+�?�Q�`�2�/ �i�Q �x�2�`�Q ���i� = 0 �X �6�B�M���H�H�v�- �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�7 �i�?�2
�7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2� G ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�;
�i�B�K�2 �T�2�` �`�2�T�2���i �B�b �b�?�Q�r�M �U�2�V �m�b�B�M�; �i�?�2 �b���K�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M �+�Q�M�p�2�M�i�B�Q�M�b�X �a�2�2
�h���#�X �9�X�R �7�Q�` �+�Q�`�`�2�b�T�Q�M�/�B�M�; �M�m�K�2�`�B�+���H �/���i���X
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�`���M�;�2 �Q�7 ���#�Q�m�i30 �F�C��K�Q�H� 1�-�B�X�2�X�K�m�+�? �b�K���H�H�2�` �i�?���M �B�M �i�?�2�E�s�E

�b�v�b�i�2�K�- �i�?�2 �+�Q�M�}�/�2�M�+�2 �`���M�;�2 ���M�/ �i�?�2 �+�m�`�p�2�b �7�Q�` �i�?�2 �`�2�T�2���i�b �+���M

�M�Q�r �#�2 �/�B�b�i�B�M�;�m�B�b�?�2�/ �Q�M �i�?�2 �;�`���T�?�X �h�?�2 �p���H�m�2 �Q�7� H �B�b ���i �K�Q�b�i0:5

�F�C��K�Q�H� 1 �U���i� = 0 :56�V�X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �6�1�*G(� ) �B�b �b�?�Q�r�M

�B�M �6�B�;�X �9�X�3�/�X �*�Q�M�b�B�/�2�`�B�M�; �i�?�2 �R�y �`�2�T�2���i�b�- �i�?�2 �}�M���H� G �2�b�i�B�K���i�2

�7�Q�` �i�?�2�s�h�S �K�m�i���i�B�Q�M �B�b �e�X�e� �y�X�R �F�C��K�Q�H� 1�X

�h�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �i�Q �i�?�B�b �p���H�m�2 ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �i�Q�i���H �b�B�M�;�H�2�@

�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �T�2�` �`�2�T�2���i �B�b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �9�X�3�2�X ���i

�b�?�Q�`�i �b���K�T�H�B�M�; �i�B�K�2�b�- �i�?�2 �b�T�`�2���/ �Q�7 �p���H�m�2�b ���+�`�Q�b�b �i�?�2 �/�B�z�2�`�2�M�i

�`�2�T�2���i�b �B�b �K�m�+�? �H���`�;�2�` �i�?���M �B�M �i�?�2�E�s�E �+���b�2�- ���M�/ �i�?�2 �/�B�z�2�`�2�M�+�2�b

���`�2 �b�i�`�Q�M�;�H�v �+�Q�`�`�2�H���i�2�/ �r�B�i�? �i�?�2 �+�?�Q�b�2�M �b�2�2�/�B�M�; �b�+�?�2�K�2�X ���i �k�y �M�b�-

�i�?�2 �}�p�2�"�q�. �2�b�i�B�K���i�2�b ���`�2 ���i �H�2���b�i �k �F�C��K�Q�H� 1 ���M�/ �i�?�2 �}�p�2�6�q�.

�2�b�i�B�K���i�2�b ���i �H�2���b�i �j �F�C��K�Q�H� 1 ���#�Q�p�2 �i�?�2 �p���H�m�2 ���i �7�m�H�H �+�Q�M�p�2�`�;�2�M�+�2�-

�r�B�i�? �� �b�T�`�2���/ �Q�7 ���#�Q�m�i �N �F�C��K�Q�H� 1 �#�2�i�r�2�2�M �i�?�2 �p���H�m�2�b �7�Q�` �i�?�2 �R�y

�`�2�T�H�B�+���b�X �h�?�B�b �2�z�2�+�i �B�b�- �?�Q�r�2�p�2�`�- �`���T�B�/�H�v �/���K�T�2�/�X ���7�i�2�`120�M�b�- �i�?�2

�b�T�`�2���/ �?���b �/�B�K�B�M�B�b�?�2�/ �i�Q ���#�Q�m�i �k �F�C��K�Q�H� 1�- ���M�/ ���i �7�m�H�H �b���K�T�H�B�M�;

�i�B�K�2�- �i�?�2 �2�`�`�Q�`� G �B�b ���#�Q�m�i �i�?�2 �b���K�2 ���b �B�M �i�?�2�E�s�E �+���b�2�X �h�?�B�b

�/�B�z�2�`�2�M�+�2 �B�M �+�Q�M�p�2�`�;�2�M�+�2 �T�`�Q�T�2�`�i�B�2�b �#�2�i�r�2�2�M �i�?�2 �i�r�Q �b�v�b�i�2�K�b �B�b

�H�B�F�2�H�v �`�2�H���i�2�/ �i�Q �i�?�2 �?�B�;�?�2�` �`�2�b�B�/�m���H �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�` ���i� = 0 :5

�7�Q�`�s�h�S �r�B�i�?� �@�#�B���b�B�M�; �U���#�Q�m�i �R�y �F�C��K�Q�H� 1�V�X �h�?�B�b �#���`�`�B�2�` �B�b

�b�B�;�M�B�}�+���M�i�H�v �?�B�;�?�2�` �i�?���M �i�?�2 �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�` ���i� = 1 �7�Q�`�E�s�E

�U���#�Q�m�i �R�y �F�C��K�Q�H� 1�V�- �r�?�B�+�? �H�2���/�b �i�Q �� �`�2�/�m�+�2�/ �`�Q�m�M�/�@�i�`�B�T �`���i�2 �7�Q�`

�i�?�2 �`�2�T�H�B�+���b�X

�h�?�2 �E�s�E �b�v�b�i�2�K

�h�?�2 �7�`�2�2 �2�M�2�`�;�B�2�b� G �+���H�+�m�H���i�2�/ �m�b�B�M�; �j�y �+�Q�K�#�B�M���i�B�Q�M�b �Q�7 �b���K�T�H�B�M�;

�b�+�?�2�K�2�b�- �b�2�2�/�B�M�; �b�+�?�2�K�2�b ���M�/ �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�Q�`�b �7�Q�` �i�?�2�E�s�E

�b�v�b�i�2�K ���`�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�X �9�X�k�X �h�?�2�b�2 �p���H�m�2�b ���`�2 ���H�b�Q �/�B�b�T�H���v�2�/

�;�`���T�?�B�+���H�H�v �B�M �i�?�2 �#���`�@�T�H�Q�i �Q�7 �6�B�;�X �9�X�N���- ���H�Q�M�; �r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/

�#�Q�Q�i�b�i�`���T �2�`�`�Q�` �#���`� ���M�/ �b�Q�`�i�2�/ �#�v �2�b�i�B�K���i�Q�` ���M�/ �#�v �b�2�2�/�B�M�;
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�b�+�?�2�K�2�X

�h�?�2 �j�y �2�b�i�B�K���i�2�b ���H�H �?���p�2 �H�Q�r �#�Q�Q�i�b�i�`���T �2�`�`�Q�`�b� �U���i �K�Q�b�i

�y�X�d �F�C��K�Q�H� 1�V�- ���M�/ �i�?�2�v ���H�H �H�B�2 �r�B�i�?�B�M �� �M���`�`�Q�r �`���M�;�2 �Q�7 �k�X�k

�F�C��K�Q�H� 1 �U�7�`�Q�K �j�d�8�X�k �i�Q �j�d�d�X�9 �F�C��K�Q�H� 1�V�- �+�H�Q�b�2 �i�Q �i�?�2 �`�2�7�2�`�2�M�+�2

�p���H�m�2 �Q�7 �j�d�e�X�j� �y�X�R �F�C��K�Q�H� 1 �U�a�2�+�i�X �9�X�j�X�R�V�X �A�M �Q�i�?�2�` �r�Q�`�/�b�- �� �i�Q�i���H

�b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �Q�7 �9�3 �M�b �B�b �b�2�2�K�B�M�;�H�v �b�m�{�+�B�2�M�i �7�Q�` ���H�H

�T�`�Q�i�Q�+�Q�H�b �+�Q�M�b�B�/�2�`�2�/ �i�Q �`�2���+�? �+�Q�M�p�2�`�;�2�M�+�2 �B�M �i�2�`�K�b �Q�7� G�X

�a�Q�K�2 �i�`�2�M�/�b �+���M �M�2�p�2�`�i�?�2�H�2�b�b �#�2 �Q�#�b�2�`�p�2�/�, �Ui �V �i�?�2�h�A�p���H�m�2�b ���`�2

�b�v�b�i�2�K���i�B�+���H�H�v �H�Q�r�2�` �i�?���M �i�?�2�>�_ ���M�/�*�" �Q�M�2�b�c �Uii �V �i�?�2 �2�b�i�B�K���i�2�b

�;�2�M�2�`���H�H�v �/�2�+�`�2���b�2 �B�M �K���;�M�B�i�m�/�2 �7�`�Q�K �i�?�2�6�q�. �i�Q �i�?�2�"�q�. �- ���M�/

�i�?�2�M �i�Q �i�?�2�J�A�s �b�2�2�/�B�M�; �b�+�?�2�K�2�c �Uiii �V �i�?�2 �+�?�Q�B�+�2 �Q�7 �7�`�2�2�@�2�M�2�`�;�v

�2�b�i�B�K���i�Q�`�-�a�A�J�S�Q��̀J�"���_ �- �?���b �p�2�`�v �H�B�i�i�H�2 �B�M�~�m�2�M�+�2 �Q�M �i�?�2 �`�2�b�m�H�i�b�c

�Uiv �V �7�Q�` �� �;�B�p�2�M �b���K�T�H�B�M�; ���M�/ �� �;�B�p�2�M �b�2�2�/�B�M�; �b�+�?�2�K�2�- ���H�H �2�b�i�B�K���i�Q�`�b

�;�B�p�2 �2�b�b�2�M�i�B���H�H�v �B�/�2�M�i�B�+���H �`�2�b�m�H�i�b�- �2�t�+�2�T�i �7�Q�`�*�" �@�a�A�J�S�@�k�9 ���M�/

�*�" �@�J�"���_ �@�k�9�c �Uv�V �7�Q�` �i�?�2 �i�r�Q �H���i�i�2�` �+�Q�K�#�B�M���i�B�Q�M�b�- �i�?�2 �#�Q�Q�i�b�i�`���T

�2�`�`�Q�` �B�b �`�Q�m�;�?�H�v �/�Q�m�#�H�2�/ �7�Q�` �#�Q�i�?�a�A�J�S���M�/�J�"���_ �X �h�?�2 �H���i�i�2�`

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

�`�2�H�v�B�M�; �Q�M �k�9 �;�`�B�/�@�T�Q�B�M�i�b �Q�M�H�v �m�b�2 �� �[�m���`�i�2�` �Q�7 �i�?�2�*�" �b�i���i�B�b�i�B�+�b

�U�a�2�+�i�b�X �9�X�k�X�8 ���M�/ �9�X�k�X�8�V�X �h�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�7� G ���b �� �7�m�M�+�i�B�Q�M �Q�7

�i�?�2 �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �B�b �b�?�Q�r�M �B�M �6�B�;�X �9�X�R�y�� �7�Q�` ��

�b�2�H�2�+�i�B�Q�M �Q�7 �T�`�Q�i�Q�+�Q�H�b ���H�H �`�2�H�v�B�M�; �Q�M �i�?�2�a�A�J�S�@�k�9 �2�b�i�B�K���i�Q�`�- ���M�/

�+�Q�M�b�B�/�2�`�B�M�; �#�Q�i�? �i�?�2�6�q�. �Q��̀"�q�. �b�2�2�/�B�M�; �b�+�?�2�K�2�b�X �1�t�+�2�T�i

�Q�7 �i�?�2�*�" �@�6�q�. �2�b�i�B�K���i�2�- �r�?�B�+�? �+�Q�M�p�2�`�;�2�b �K�Q�`�2 �b�H�Q�r�H�v �7�Q�` �i�?�2

���#�Q�p�2 �`�2���b�Q�M�- ���H�H �i�?�2 �2�b�i�B�K���i�2�b ���`�2 �2�b�b�2�M�i�B���H�H�v �+�Q�M�p�2�`�;�2�/ �r�B�i�?�B�M

���#�Q�m�i �k �F�C��K�Q�H� 1 �7�`�Q�K �i�?�2 �`�2�7�2�`�2�M�+�2 �p���H�m�2 �Q�7 �j�d�e�X�j� �y�X�R �F�C��K�Q�H� 1

���7�i�2�` �R�8 �M�b�X

���b �?���b �#�2�2�M �T�Q�B�M�i�2�/ �Q�m�i �T�`�2�p�B�Q�m�b�H�v �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �i�?�2�E�s�E

�b�v�b�i�2�K�-�k�3�y�b�Q�H�2�H�v �+�Q�K�T���`�B�M�; �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �T�`�Q�T�2�`�i�B�2�b �B�M �i�2�`�K�b �Q�7

� G �+���M �#�2 �K�B�b�H�2���/�B�M�; �/�m�2 �i�Q �T�Q�b�b�B�#�H�2 �2�`�`�Q�` �+�Q�K�T�2�M�b���i�B�Q�M�b ���H�Q�M�;

�i�?�2 �6�1�*�X �� �K�Q�`�2 ���+�+�m�`���i�2 �K�2���b�m�`�2 �B�b �Q�#�i���B�M�2�/ �#�v �+�Q�K�T���`�B�M�;

�/�B�`�2�+�i�H�v �i�?�2 ���p�2�`���;�2� �@�/�2�`�B�p���i�B�p�2 �+�m�`�p�2�bH (� ) �Q�#�i���B�M�2�/ �m�b�B�M�; �/�B�7�@



302 �9 �P�_�h�>�P�: �P�L�� �G �" �� �_ �_�A�1�_�a

�h���#�H�2 �9�X�k�,�6� �̀2�2�@�2�M�2� �̀;�v �+�?���M�;�2�b �+���H�+�m�H���i�2�/ �m�b�B�M�; �/�B�z�2� �̀2�M�i �T� �̀Q�i�Q�+�Q�H�b �7�Q�`
�i�?�2�E�s�E ���M�/ �i�?�2�s�h�S �b�v�b�i�2�K�X�h�?�2 �`�2�b�m�H�i�b ���`�2 �`�2�T�Q�`�i�2�/ �7�Q�` �i�?�2�E�s�E ���M�/
�s�h�S �b�v�b�i�2�K�- �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �b���K�T�H�B�M�; �b�+�?�2�K�2�b�h�A�-�>�_ ���M�/�*�" ���H�Q�M�; �r�B�i�?
�i�?�2 �b�2�2�/�B�M�; �b�+�?�2�K�2�b�6�q�. �- �"�q�. ���M�/�J�A�s�- ���M�/ �i�?�2 �2�b�i�B�K���i�Q�`�b�a�A�J�S�@�k�9�-
�a�A�J�S�@�N�j�-�J�"���_ �@�k�9 ���M�/�J�"���_ �@�N�j �U�+�Q�K�T���i�B�#�H�2 �+�Q�K�#�B�M���i�B�Q�M�b �Q�M�H�v�V�X �6�Q�`
�s�h�S�- �i�?�2 �`�2�b�m�H�i�b ���`�2 ���H�b�Q �/�B�b�T�H���v�2�/ �7�Q�` �i�?�2 �#�B���b�2�/ �b�B�K�m�H���i�B�Q�M�b�h�A�@�"�A���a ���M�/
�*�" �@�"�A���a�X �h�?�2 �+���H�+�m�H���i�2�/ �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2�b� G ���`�2 �`�2�T�Q�`�i�2�/ �i�Q�;�2�i�?�2�`
�r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/ �2�`�`�Q�`�b �#���`�b� �- �+���H�+�m�H���i�2�/ �m�b�B�M�; �R�y�y �#�Q�Q�i�b�i�`���T �b���K�T�H�2�b�X
�6�Q�` �+�Q�K�T���`�B�b�Q�M�- �i�?�2 �/�B�z�2�`�2�M�+�2�� G �i�Q �i�?�2 �p�2�`�v ���+�+�m�`���i�2 �2�b�i�B�K���i�2�b �7�`�Q�K
�i�?�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�>�_�@�_�1�6 �B�b �`�2�T�Q�`�i�2�/�X �h�?�2 �`�2�7�2�`�2�M�+�2�a�A�J�S�@�k�9
�2�b�i�B�K���i�2�b ���`�2 �j�d�e�X�j� �y�X�R �F�C��K�Q�H� 1 ���M�/ �e�X�e�9� �y�X�R�j �F�C��K�Q�H� 1 �7�Q�`�E�s�E ���M�/
�s�h�S�- �`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2 �+�Q�K�T���`�2�/ �T�`�Q�i�Q�+�Q�H�b ���H�H �`�2�H�v �Q�M �9�3 �M�b �i�Q�i���H �b�B�M�;�H�2�@
�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �U�p�b�X�k�X�9� �b �7�Q�`�>�_�@�_�1�6�V�X �h�?�2 �p���H�m�2�b ���`�2 �/�B�b�T�H���v�2�/
�;�`���T�?�B�+���H�H�v �B�M �6�B�;�X �9�X�N���X

� G �(�F�C��K�Q�H� 1�) �� G �(�F�C��K�Q�H� 1�)

�S�`�Q�i�Q�+�Q�H �6�q�. �"�q�. �J�A�s �6�q�. �"�q�. �J�A�s

�E�s�E

�h�A�@�a�A�J�S�@�k�9 �j�d�e�X�y �U�y�X�k�V �j�d�8�X�k �U�y�X�j�V �j�d�8�X�9 �U�y�X�j�V�@�y�X�j �@�R�X�R �@�y�X�N
�h�A�@�J�"���_ �@�k�9 �j�d�8�X�3 �U�y�X�k�V �j�d�8�X�k �U�y�X�j�V �j�d�8�X�9 �U�y�X�j�V�@�y�X�8 �@�R�X�R �@�y�X�N
�h�A�@�J�"���_ �@�N�j �j�d�8�X�3 �U�y�X�k�V �j�d�8�X�k �U�y�X�j�V �j�d�8�X�9 �U�y�X�j�V�@�y�X�8 �@�R�X�R �@�y�X�N
�>�_�@�a�A�J�S�@�k�9 �j�d�d�X�k �U�y�X�k�V �j�d�e�X�8 �U�y�X�j�V �j�d�e�X�y �U�y�X�k�V�y�X�N �y�X�k �@�y�X�j
�>�_�@�J�"���_ �@�k�9 �j�d�d�X�R �U�y�X�k�V �j�d�e�X�e �U�y�X�k�V �j�d�e�X�R �U�y�X�j�V�y�X�3 �y�X�j �@�y�X�j
�>�_�@�J�"���_ �@�N�j �j�d�d�X�R �U�y�X�j�V �j�d�e�X�e �U�y�X�j�V �j�d�e�X�R �U�y�X�j�V�y�X�3 �y�X�j �@�y�X�j
�*�" �@�a�A�J�S�@�k�9 �j�d�d�X�j �U�y�X�8�V �j�d�e�X�N �U�y�X�e�V �j�d�e�X�j �U�y�X�d�V�R�X�y �y�X�e �@�y�X�y
�*�" �@�a�A�J�S�@�N�j �j�d�d�X�9 �U�y�X�j�V �j�d�e�X�N �U�y�X�j�V �j�d�e�X�y �U�y�X�j�V�R�X�R �y�X�e �@�y�X�j
�*�" �@�J�"���_ �@�k�9 �j�d�d�X�j �U�y�X�e�V �j�d�d�X�9 �U�y�X�8�V �j�d�e�X�k �U�y�X�8�V�R�X�y �R�X�R �@�y�X�R
�*�" �@�J�"���_ �@�N�j �j�d�d�X�9 �U�y�X�j�V �j�d�d�X�k �U�y�X�j�V �j�d�e�X�R �U�y�X�j�V�R�X�R �y�X�N �@�y�X�k

�s�h�S

�h�A�@�a�A�J�S�@�k�9 �R�R�X�N �U�y�X�R�V �@�y�X�d �U�y�X�R�V �3�X�R �U�y�X�R�V�8�X�k �@�d�X�9 �R�X�9
�h�A�@�J�"���_ �@�k�9 �R�k�X�y �U�y�X�R�V �@�y�X�k �U�y�X�R�V �d�X�N �U�y�X�R�V�8�X�9 �@�e�X�3 �R�X�k
�h�A�@�J�"���_ �@�N�j �R�k�X�y �U�y�X�R�V �@�y�X�k �U�y�X�R�V �d�X�N �U�y�X�R�V�8�X�9 �@�e�X�3 �R�X�k
�>�_�@�a�A�J�S�@�k�9 �R�k�X�R �U�y�X�R�V �y�X�e �U�y�X�R�V �e�X�e �U�y�X�R�V�8�X�9 �@�e�X�y �@�y�X�R
�>�_�@�J�"���_�@�k�9 �R�k�X�k �U�y�X�R�V �y�X�e �U�y�X�R�V �e�X�e �U�y�X�R�V�8�X�8 �@�e�X�y �y�X�y
�>�_�@�J�"���_ �@�N�j �R�k�X�k �U�y�X�R�V �y�X�e �U�y�X�R�V �e�X�e �U�y�X�R�V�8�X�8 �@�e�X�y �y�X�y
�*�" �@�a�A�J�S�@�k�9 �R�j�X�y �U�y�X�k�V �@�R�X�9 �U�y�X�R�V �d�X�y �U�y�X�k�V�e�X�9 �@�3�X�y �y�X�9
�*�" �@�a�A�J�S�@�N�j �R�k�X�N �U�y�X�R�V �@�R�X�8 �U�y�X�R�V �d�X�R �U�y�X�R�V�e�X�j �@�3�X�R �y�X�8
�h�A�@�"�A���a�@�a�A�J�S�@�k�9 �d�X�e �U�y�X�k�V �3�X�R �U�y�X�R�V �d�X�d �U�y�X�k�V�y�X�N �R�X�8 �R�X�y
�*�" �@�"�A���a�@�a�A�J�S�@�k�9 �e�X�j �U�y�X�k�V �e�X�j �U�y�X�k�V �e�X�j �U�y�X�k�V�@�y�X�j �@�y�X�9 �@�y�X�9
�*�" �@�"�A���a�@�a�A�J�S�@�N�j �e�X�y �U�y�X�R�V �e�X�y �U�y�X�R�V �8�X�N �U�y�X�R�V�@�y�X�e �@�y�X�d �@�y�X�d
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�6�B�;�m�`�2 �9�X�N�,�*�Q�K�T���`�B�b�Q�M �Q�7 �7� �̀2�2�@�2�M�2� �̀;�v �+�?���M�;�2�b �+���H�+�m�H���i�2�/ �m�b�B�M�; �/�B�z�2� �̀2�M�i
�T� �̀Q�i�Q�+�Q�H�b �7�Q�` �i�?�2�E�s�E ���M�/ �i�?�2�s�h�S �b�v�b�i�2�K�b�X�h�?�2 �`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M �7�Q�`
�i�?�2�E�s�E �U���V ���M�/�s�h�S �U�#�V �b�v�b�i�2�K�b�- �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �b���K�T�H�B�M�; �b�+�?�2�K�2�b�h�A�-
�>�_ ���M�/�*�" �- ���H�Q�M�; �r�B�i�? �i�?�2 �b�2�2�/�B�M�; �b�+�?�2�K�2�b�6�q�. �- �"�q�. ���M�/�J�A�s�- ���M�/
�i�?�2 �2�b�i�B�K���i�Q�`�b�a�A�J�S�@�k�9�-�a�A�J�S�@�N�j�-�J�"���_ �@�k�9 ���M�/�J�"���_ �@�N�j �U�+�Q�K�T���i�B�#�H�2
�+�Q�K�#�B�M���i�B�Q�M�b �Q�M�H�v�V�X �6�Q�`�s�h�S�- �i�?�2 �`�2�b�m�H�i�b ���`�2 ���H�b�Q �/�B�b�T�H���v�2�/ �7�Q�` �i�?�2 �#�B���b�2�/
�b�B�K�m�H���i�B�Q�M�b�h�A�@�"�A���a ���M�/�*�" �@�"�A���a�X �h�?�2 �+���H�+�m�H���i�2�/ �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2�b� G
���`�2 �/�B�b�T�H���v�2�/ �i�Q�;�2�i�?�2�` �r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/ �2�`�`�Q�`�b �#���`�b� �- �+���H�+�m�H���i�2�/ �m�b�B�M�; �R�y�y
�#�Q�Q�i�b�i�`���T �b���K�T�H�2�b�X �h�?�2 �;�`�2�2�M �H�B�M�2 �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �p�2�`�v ���+�+�m�`���i�2 �2�b�i�B�K���i�2�b
�7�`�Q�K �i�?�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�>�_�@�_�1�6�X �h�?�2 �+�Q�K�T���`�2�/ �T�`�Q�i�Q�+�Q�H�b ���H�H �`�2�H�v
�Q�M �9�3 �M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �U�p�b�X�k�X�9� �b �7�Q�`�>�_�@�_�1�6�V�X �h�?�2
�+�Q�`�`�2�b�T�Q�M�/�B�M�; �M�m�K�2�`�B�+���H �p���H�m�2�b �+���M �#�2 �7�Q�m�M�/ �B�M �h���#�b�X �9�X�k ���M�/ �7�Q�`�>�_�@�_�1�6
�B�M �h���#�X �9�X�R �X
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�7�2�`�2�M�i �T�`�Q�i�Q�+�Q�H�b�- ���b �r�2�H�H ���b �i�?�2 �6�1�* �+�m�`�p�2�bG(� ) �i�?�2�K�b�2�H�p�2�b�- �i�Q
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�i�B�K�2 ���b �r�2�H�H ���b �/�2�p�B���i�B�Q�M�b �Q�7 �i�?�2 ���p�2� �̀��;�2 �>���K�B�H�i�Q�M�B���M� �@�/�2�`�B�p���i�B�p�2 ���M�/
�7� �̀2�2�@�2�M�2� �̀;�v �+�m�`�p�2�b �+�Q�`� �̀2�b�T�Q�M�/�B�M�; �i�Q �/�B�z�2� �̀2�M�i �7� �̀2�2�@�2�M�2� �̀;�v �+���H�+�m�H���i�B�Q�M �T� �̀Q�i�Q�+�Q�H�b
� �̀2�H���i�B�p�2 �i�Q �i�?�2 � �̀2�7�2� �̀2�M�+�2 �b�B�K�m�H���i�B�Q�M�b �7�Q�` �i�?�2�E�s�E ���M�/ �i�?�2�s�h�S �b�v�b�i�2�K�b�X�h�?�2
�`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M �7�Q�` �i�?�2�E�s�E �U���@�+�V ���M�/�s�h�S �U�/�@�7�V �b�v�b�i�2�K�b�- �+�Q�M�b�B�/�2�`�B�M�; �i�?�2
�b���K�T�H�B�M�; �b�+�?�2�K�2�b�h�A�-�>�_ ���M�/�*�" �- ���H�Q�M�; �r�B�i�? �i�?�2 �i�r�Q �b�2�2�/�B�M�; �b�+�?�2�K�2�b�6�q�.
���M�/�"�q�. �X �6�Q�`�s�h�S�- �i�?�2 �`�2�b�m�H�i�b ���`�2 ���H�b�Q �/�B�b�T�H���v�2�/ �7�Q�` �i�?�2 �#�B���b�2�/ �b�B�K�m�H���i�B�Q�M�b
�h�A�@�"�A���a ���M�/�*�" �@�"�A���a�X �h�?�2 �+���H�+�m�H���i�2�/ �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2�b� G �B�b �b�?�Q�r�M ���b
�� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �T�2�` �`�2�T�H�B�+�� �U���-�/�V�- �B�M ���H�H
�+���b�2�b �+���H�+�m�H���i�2�/ �m�b�B�M�; �i�?�2�a�A�J�S�@�k�9 �2�b�i�B�K���i�Q�`�X �h�?�2 �/�2�p�B���i�B�Q�MH �/�B�7(� ) �Q�7 �i�?�2
���p�2�`���;�2 �>���K�B�H�i�Q�M�B���M� �@�/�2�`�B�p���i�B�p�2�b �U�#�-�2�V ���b �r�2�H�H ���b �i�?�2 �/�2�p�B���i�B�Q�MG�/�B�7(� ) �Q�7
�i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �7�`�2�2�@�2�M�2�`�;�v �+�m�`�p�2�b �U�+�-�7�V �r�B�i�? �`�2�b�T�2�+�i �i�Q �+�Q�`�`�2�b�T�Q�M�/�B�M�; �p�2�`�v
���+�+�m�`���i�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�>�_�@�_�1�6 ���`�2 ���H�b�Q �b�?�Q�r�M ���i �k�9 �2�[�m�B�b�T���+�2�/�
�T�Q�B�M�i�b�X �6�Q�` �i�?�B�b �+�Q�K�T���`�B�b�Q�M�- ���H�H �7�`�2�2�@�2�M�2�`�;�v �+�m�`�p�2�b ���`�2 ���M�+�?�Q�`�2�/ �#�vG(0) = 0 �X
�h�?�2 �+�Q�K�T���`�2�/ �T�`�Q�i�Q�+�Q�H�b ���H�H �`�2�H�v �Q�M �9�3 �M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2
�U�p�b�X�k�X�9� �b �7�Q�`�>�_�@�_�1�6�V�X
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���b �M���`�`�Q�r �i�`�B���M�;�m�H���` �/�B�b�i�`�B�#�m�i�B�Q�M�b �7�Q�` �p�B�b�B�#�B�H�B�i�v �B�M�h�A���M�/�>�_�V �7�Q�` �2���+�? �Q�7
�i�?�2 �k�9 �`�2�T�H�B�+���b �U�k�9 �b�2�T���`���i�2 �+�m�`�p�2�b�V�X �h�?�2 �2�t�+�2�b�b �T�`�Q�#���#�B�H�B�i�B�2�b ���`�2 �+���H�+�m�H���i�2�/
�`�2�H���i�B�p�2 �i�Q �+�Q�`�`�2�b�T�Q�M�/�B�M�; �p�2�`�v ���+�+�m�`���i�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�>�_�@�_�1�6�-�B�X�2�X
�i�?�2 �K���T �/�B�b�T�H���v�2�/ �B�M �6�B�;�X �9�X�e���X �_�2�/ �B�M�/�B�+���i�2�b �� �?�B�;�?�2�` �b���K�T�H�B�M�; ���M�/ �#�H�m�2
�� �H�Q�r�2�` �b���K�T�H�B�M�; �+�Q�K�T���`�2�/ �i�Q �i�?�2 �`�2�7�2�`�2�M�+�2�X ���H�H �T�`�Q�#���#�B�H�B�i�v �/�2�M�b�B�i�B�2�b ���`�2
�M�Q�`�K���H�B�x�2�/ �i�Q �Q�M�2 �#�2�7�Q�`�2 �i���F�B�M�; �i�?�2 �/�B�z�2�`�2�M�+�2�X �h�?�2 �;�`���T�?�b �+�Q�`�`�2�b�T�Q�M�/ �i�Q�h�A
�r�B�i�? ���6�q�. �U���V�-�"�q�. �U�#�V �Q�`�J�A�s�U�+�V �b�2�2�/�B�M�; �b�+�?�2�K�2�- �i�Q�>�_ �r�B�i�? ���6�q�.
�U�/�V�-�"�q�. �U�2�V �Q�`�J�A�s �U�7�V �b�2�2�/�B�M�; �b�+�?�2�K�2�- ���M�/ �i�Q�*�" �r�B�i�? ���6�q�. �U�;�V�-�"�q�.
�U�?�V �Q�`�J�A�s �U�B�V �b�2�2�/�B�M�; �b�+�?�2�K�2�X �h�?�2 �+�Q�K�T���`�2�/ �T�`�Q�i�Q�+�Q�H�b ���H�H �`�2�H�v �Q�M �9�3 �M�b �i�Q�i���H
�b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �U�p�b�X�k�X�9� �b �7�Q�`�>�_�@�_�1�6�V�X
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P (�) �Q�7 �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2 �U���-�+�-�2�V�- ���b �r�2�H�H ���b �i�?�2 �i�B�K�2 �b�2�`�B�2�b� (t ) ���M�/
�T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�MP (� ) �Q�7 �i�?�2 ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; �p���`�B���#�H�2 �U�#�-�/�-�7�V�- ���`�2
�b�?�Q�r�M�X �A�M �i�?�2 �H���i�i�2�` �T�H�Q�i�b�- �i�?�2 �i�B�K�2 �b�2�`�B�2�b �B�b �b�?�Q�r�M ���b �� �+�m�`�p�2 �7�Q�` �Q�M�2 �`�2�7�2�`�2�M�+�2
�`�2�T�H�B�+�� �Uk = 0 �V�- ���M�/ ���b �B�M�/�B�p�B�/�m���H �+�Q�H�Q�`�2�/ �T�Q�B�M�i�b ���i �R�X�y �M�b �Q�M�H�v �i�?�2K � 1 = 23
�Q�i�?�2�` �`�2�T�H�B�+���b�- ���M�/ �i�?�2 �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �B�b �+���H�+�m�H���i�2�/ �+�Q�M�b�B�/�2�`�B�M�;
���H�H �`�2�T�H�B�+���b �b�B�K�m�H�i���M�2�Q�m�b�H�v�X ���H�H �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �M�Q�`�K���H�B�x�2�/ �i�Q
�Q�M�2�X �h�?�2 �+�Q�K�T���`�2�/ �T�`�Q�i�Q�+�Q�H�b ���H�H �`�2�H�v �Q�M �9�3 �M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�;
�i�B�K�2�X
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�K�Q�`�2 �2�{�+�B�2�M�i �#�v �B�K�T�Q�`�i�B�M�; �B�M�7�Q�`�K���i�B�Q�M �7�`�Q�K �M�2�B�;�?�#�Q�`�B�M�; �T�Q�B�M�i�b�X

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

�i�Q �/�2�H�B�p�2�`� G �p���H�m�2�b �i�?���i ���`�2 �+�Q�M�b�B�b�i�2�M�i ���+�`�Q�b�b �i�?�2 �b�2�2�/�B�M�; �b�+�?�2�K�2�b�X

���H�H �H�B�2 �r�B�i�?�B�M �� �M���`�`�Q�r �`���M�;�2 �Q�7 �k�X�k �F�C��K�Q�H� 1 �U�7�`�Q�K �8�X�N �i�Q �3�X�R

�F�C��K�Q�H� 1�V�- �+�H�Q�b�2 �i�Q �i�?�2 �`�2�7�2�`�2�M�+�2 �p���H�m�2 �Q�7 �e�X�e� �y�X�R �F�C��K�Q�H� 1 �U�a�2�+�i�X �9�X�j�X�R�V�X

�6�Q�` �i�?�2�b�2 �#�B���b�2�/ �b�B�K�m�H���i�B�Q�M�b�- �B�M �+�Q�M�i�`���b�i �i�Q �i�?�2�E�s�E �+���b�2�- �i�?�2�h�A

�p���H�m�2�b ���`�2 �b�v�b�i�2�K���i�B�+���H�H�v �b�H�B�;�?�i�H�v �?�B�;�?�2�` �i�?���M �i�?�2�>�_ ���M�/�*�" �Q�M�2�b�X

�h�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�7� G ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K

�b���K�T�H�B�M�; �i�B�K�2 �B�b �b�?�Q�r�M �B�M �6�B�;�X �9�X�R�y�/ �7�Q�` �� �b�2�H�2�+�i�B�Q�M �Q�7 �T�`�Q�i�Q�+�Q�H�b

���H�H �`�2�H�v�B�M�; �Q�M �i�?�2�a�A�J�S�@�k�9 �2�b�i�B�K���i�Q�`�X �A�i �b�?�Q�r�b �`���T�B�/ �+�Q�M�p�2�`�;�2�M�+�2

�7�Q�` �i�?�2 �i�?�`�2�2 �#�B���b�2�/ �T�`�Q�i�Q�+�Q�H�b�- ���H�H �i�?�2 �2�b�i�B�K���i�2�b ���`�2 �2�b�b�2�M�i�B���H�H�v

�+�Q�M�p�2�`�;�2�/ �r�B�i�?�B�M ���#�Q�m�i �j �F�C��K�Q�H� 1 �7�`�Q�K �i�?�2 �`�2�7�2�`�2�M�+�2 �p���H�m�2 �Q�7

�e�X�e� �y�X�R �F�C��K�Q�H� 1 ���7�i�2�` �R�8 �M�b�X �h�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �7�Q�` �i�?�2 �Q�i�?�2�`

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

�i�?�2 �7�`�2�2 �2�M�2�`�;�v �7�Q�`�6�q�. �- ���M�/ �� �b�v�b�i�2�K���i�B�+ �Q�p�2�`�2�b�i�B�K���i�B�Q�M �7�Q�`

�"�q�. �X

�h�?�2 �+�Q�K�T���`�B�b�Q�M �Q�7 �i�?�2 ���p�2�`���;�2� �@�/�2�`�B�p���i�B�p�2 �+�m�`�p�2�bH (� ) ���M�/

�i�?�2 �6�1�* �+�m�`�p�2�bG(� ) �i�Q �i�?�2 ���+�+�m�`���i�2 �`�2�7�2�`�2�M�+�2 �+�m�`�p�2�b �B�b �b�?�Q�r�M �B�M

�B�M �6�B�;�b�X �9�X�R�y�2 ���M�/ �9�X�R�y�7�X �>�2�`�2 ���H�b�Q�- �i�?�2 �m�M�#�B���b�2�/ �T�`�Q�i�Q�+�Q�H�b �H�2���/ �i�Q

�H���`�;�2 �/�B�z�2�`�2�M�+�2�b�- �r�?�B�+�? �� �b�v�b�i�2�K���i�B�+ �/�2�T�2�M�/�2�M�+�2 �Q�M �i�?�2 �b�2�2�/�B�M�;

�b�+�?�2�K�2 �+�Q�M�D�m�;���i�2�/ �r�B�i�? �2�`�`���i�B�+ �+�?���M�;�2�b �#�2�i�r�2�2�M �i�?�2� �@�T�Q�B�M�i�b�X �A�M

�+�Q�M�i�`���b�i �i�Q �i�?�2�E�s�E �+���b�2 ���M�/ �/�m�2 �i�Q �i�?�2 �b�v�b�i�2�K���i�B�+ �+�Q�K�T�Q�M�2�M�i�-

�i�?�2 �2�`�`�Q�`�b �i�2�M�/ �i�Q ���+�+�m�K�m�H���i�2 �m�T�Q�M �B�M�i�2�;�`���i�B�Q�M �i�Q �i�?�2 �7�`�2�2�@�2�M�2�`�;�v

�+�m�`�p�2�X

�h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;�����. �p���H�m�2�b �`�2�H���i�B�p�2 �i�Q �i�?�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�@

�H���i�B�Q�M�b ���`�2 �`�2�T�Q�`�i�2�/ �M�m�K�2�`�B�+���H�H�v �B�M �h���#�X �9�X�j ���M�/ ���`�2 �B�H�H�m�b�i�`���i�2�/

�;�`���T�?�B�+���H�H�v �B�M �6�B�;�X �9�X�R�9�#�X �h�?�2 �H���i�i�2�` �/�2�p�B���i�B�Q�M�b ���`�2 �2�t�T�2�+�i�2�/�H�v

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

�b�+�?�2�K�2 �U�r�B�i�? �� �+�Q�B�M�+�B�/�2�M�i���H�H�v �H�Q�r �p���H�m�2 �7�Q�`�>�_�@�J�A�s�V�X �A�M �+�Q�M�@

�b�i�`���b�i�- �i�?�2�h�A�@�"�A���a ���M�/�*�" �@�"�A���a �T�`�Q�i�Q�+�Q�H�b �T�`�2�b�2�M�i �+�Q�K�T���`���#�H�2

���M�/ �+�Q�M�b�B�b�i�2�M�i�H�v �H�Q�r �/�2�p�B���i�B�Q�M�b�X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;� G �p���H�m�2�b



�9 �X�j �_ �1�a�l �G�h�a �� �L �. �. �A�a�* �l �a �a�A�P�L 313

�b�?�Q�r �H�2�b�b �T�`�Q�M�Q�m�M�+�2�/ �i�`�2�M�/�b �#�m�i �i�?�2 �2�`�`�Q�` �+���M�+�2�H�H���i�B�Q�M �B�b �H�2�b�b

�2�z�2�+�i�B�p�2 �i�?���M �7�Q�` �i�?�2�E�s�E �b�v�b�i�2�K�X

�h�?�2 �2�t�+�2�b�b �b���K�T�H�B�M�; �T�`�Q�#���#�B�H�B�i�B�2�b �B�M �i�?�2(�; � )�@�b�T���+�2 �`�2�H���i�B�p�2

�i�Q �i�?�2 �`�2�7�2�`�2�M�+�2 �K���T �U�6�B�;�X �9�X�3�# ���`�2 �b�?�Q�r�M �B�M �6�B�;�b�X �9�X�R�8 ���M�/ �9�X�R�e

�7�Q�` �i�?�2 �m�M�#�B���b�2�/ ���M�/ �#�B���b�2�/ �b�B�K�m�H���i�B�Q�M�b�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�*�Q�M�b�B�/�2�`�B�M�; �}�`�b�i �i�?�2 �m�M�#�B���b�2�/ �b�B�K�m�H���i�B�Q�M�b �U�6�B�;�b�X �9�X�R�8�V�- �i�?�2

�b�2�2�/�B�M�; �b�+�?�2�K�2 �M�Q�r �?���b �� �p�2�`�v �b�i�`�Q�M�; �B�M�~�m�2�M�+�2 �Q�M �i�?�2 �m�M�/�2�`�@ ���M�/

�Q�p�2�`�b���K�T�H�2�/ �`�2�;�B�Q�M�b�X �6�Q�` ���H�H �i�?�`�2�2 �b���K�T�H�B�M�; �b�+�?�2�K�2�b �U�h�A�-�>�_ �Q�`

�*�" �V�- �b�2�2�/�B�M�; �r�B�i�? �i�?�2���M�i�B�+�Q�M�}�;�m�`���i�B�Q�M�s�h�S�@�* �� �U� = 216� �V �B�M

�i�?�2�6�q�. �b�+�?�2�K�2 �U�6�B�;�b�X �9�X�R�8���- �9�X�R�8�/ ���M�/ �9�X�R�8�;�V �H�2���/�b �i�Q �� �b�i�`�Q�M�;

�Q�p�2�`�b���K�T�H�B�M�; �Q�7 �i�?�2���M�i�B�p���H�H�2�v ���i �i�?�2 �2�t�T�2�M�b�2 �Q�7 �i�?�2�b�v�M�p���H�H�2�v�-

�2�b�T�2�+�B���H�H�v �7�Q�`� ���#�Q�p�20:5�- �r�?�2�`�2 �i�?�2syn �+�Q�M�}�;�m�`���i�B�Q�M �r�Q�m�H�/ �#�2

�i�?�2 �K�Q�`�2 �b�i���#�H�2�X �*�Q�M�p�2�`�b�2�H�v�- �b�2�2�/�B�M�; �r�B�i�? �i�?�2�b�v�M�+�Q�M�}�;�m�`���i�B�Q�M

�s�h�S�@�* �" �U� = 49 � �V �B�M �i�?�2�"�q�. �b�+�?�2�K�2 �U�6�B�;�b�X �9�X�R�8�#�- �9�X�R�8�2 ���M�/

�9�X�R�8�?�V�- �H�2���/�b �i�Q �Q�p�2�`�b���K�T�H�B�M�; �Q�7 �i�?�2�b�v�M�p���H�H�2�v�- �2�b�T�2�+�B���H�H�v �7�Q�`�

�#�2�H�Q�r0:5�- �r�?�2�`�2 �i�?�2anti �+�Q�M�}�;�m�`���i�B�Q�M �r�Q�m�H�/ �#�2 �K�Q�`�2 �b�i���#�H�2�X

�h�?�2�J�A�s �b�2�2�/�B�M�; �H�2���/�b �i�Q �b�Q�K�2�r�?���i �/�B�z�2�`�2�M�i �`�2�b�m�H�i�b �/�2�T�2�M�/�B�M�;

�Q�M �i�?�2 �b���K�T�H�B�M�; �b�+�?�2�K�2�X

�q�B�i�?�h�A�U�6�B�;�X �9�X�R�8�+�V�- �i�?�2 �Q�p�2�`�b���K�T�H�2�/ �`�2�;�B�Q�M�b ���H�i�2�`�M���i�2 �/�2�@

�T�2�M�/�B�M�; �Q�M �i�?�2 �b�i���`�i�B�M�; �b�i�`�m�+�i�m�`�2�X �h�?�2 �`�2�T�H�B�+���b �r�B�i�?k �2�p�2�M�-

�b�2�2�/�2�/ �r�B�i�? �i�?�2anti �+�Q�M�7�Q�`�K���i�B�Q�M�s�h�S�@�* �� �- �2�t�T�2�+�i�2�/�H�v �Q�p�2�`�@

�b���K�T�H�2 �i�?�B�b �+�Q�M�7�Q�`�K���i�B�Q�M�X �*�Q�M�p�2�`�b�2�H�v�- �i�?�2 �`�2�T�H�B�+���b �r�B�i�?k �Q�/�/�-

�b�2�2�/�2�/ �r�B�i�?�s�h�S�@�* �" �- �Q�p�2�`�b���K�T�H�2 �i�?�2syn �+�Q�M�7�Q�`�K���i�B�Q�M�X ���b ��

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

�� �;�B�p�2�M� �@�T�Q�B�M�i�- �?���H�7 ���`�2 �B�M �i�?�2 �H�2���b�i �7���p�Q�`�2�/�- ���M�/ ���H�H �K�B�b�b �b���K�T�H�B�M�;

�i�?�2 ���H�i�2�`�M���i�B�p�2 �+�Q�M�7�Q�`�K���i�B�Q�M�X �A�M �i�?�2 �`�2�;�B�Q�M �#�2�i�r�2�2�M� = 0 ���M�/ �y�X�j�-

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

�b�m�;�;�2�b�i�B�M�; �i�?���i �i�`���M�b�B�i�B�Q�M�b �?���p�2 �Q�+�+�m�`�`�2�/�X

�q�B�i�?�>�_ �b���K�T�H�B�M�; �U�6�B�;�X �9�X�R�8�7�V�- �i�?�2 �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M

�B�b �p�2�`�v �+�H�Q�b�2 �i�Q �i�?���i �B�M �i�?�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�X �A�M�i�2�`�2�b�i�B�M�;�H�v�-

�i�?�B�b �/�Q�2�b �M�Q�i �`�2�b�m�H�i �7�`�Q�K �Q�`�i�?�Q�;�Q�M���H �i�`���M�b�B�i�B�Q�M�b�- �+�Q�M�b�B�/�2�`�B�M�; �i�?���i
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�/�B�b�i�`�B�#�m�i�B�Q�M�b �7�Q�` �p�B�b�B�#�B�H�B�i�v �B�M�h�A���M�/�>�_�V �7�Q�` �2���+�? �Q�7 �i�?�2 �k�9 �`�2�T�H�B�+���b �U�k�9 �b�2�T���`���i�2
�+�m�`�p�2�b�V�X �h�?�2 �2�t�+�2�b�b �T�`�Q�#���#�B�H�B�i�B�2�b ���`�2 �+���H�+�m�H���i�2�/ �U�r�B�i�?�Q�m�i ���M�v �`�2�r�2�B�;�?�i�B�M�;�V
�`�2�H���i�B�p�2 �i�Q �+�Q�`�`�2�b�T�Q�M�/�B�M�; �p�2�`�v ���+�+�m�`���i�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M�b�>�_�@�_�1�6�-�B�X�2�X
�i�?�2 �K���T �/�B�b�T�H���v�2�/ �B�M �6�B�;�X �9�X�3�#�V�X �_�2�/ �B�M�/�B�+���i�2�b �� �?�B�;�?�2�` �b���K�T�H�B�M�; ���M�/ �#�H�m�2
�� �H�Q�r�2�` �b���K�T�H�B�M�; �+�Q�K�T���`�2�/ �i�Q �i�?�2 �`�2�7�2�`�2�M�+�2�X ���H�H �T�`�Q�#���#�B�H�B�i�v �/�2�M�b�B�i�B�2�b ���`�2
�M�Q�`�K���H�B�x�2�/ �i�Q �Q�M�2 �#�2�7�Q�`�2 �i���F�B�M�; �i�?�2 �/�B�z�2�`�2�M�+�2�X �h�?�2 �;�`���T�?�b �+�Q�`�`�2�b�T�Q�M�/ �i�Q
�h�A�@�"�A���a �r�B�i�? ���6�q�. �U���V�-�"�q�. �U�#�V �Q�`�J�A�s�U�+�V �b�2�2�/�B�M�; �b�+�?�2�K�2�- ���M�/ �i�Q
�*�" �@�"�A���a �r�B�i�? ���6�q�. �U�/�V�-�"�q�. �U�2�V �Q�`�J�A�s �U�7�V �b�2�2�/�B�M�; �b�+�?�2�K�2�X �h�?�2
�+�Q�K�T���`�2�/ �T�`�Q�i�Q�+�Q�H�b ���H�H �`�2�H�v �Q�M �9�3 �M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �U�p�b�X
�k�X�9� �b �7�Q�`�>�_�@�_�1�6�V�X
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�b�m�+�? �i�`���M�b�B�i�B�Q�M�b �r�Q�m�H�/ ���H�b�Q �?���p�2 �#�2�2�M ���H�b�Q �T�Q�b�b�B�#�H�2 �B�M �r�B�i�? �i�?�2

�6�q�. ���M�/�"�q�. �b�2�2�/�B�M�;�b �U�6�B�;�b�X �9�X�R�8�/ ���M�/ �9�X�R�8�2�V�- �#�m�i �/�B�/ �M�Q�i

�i���F�2 �T�H���+�2�X �A�M�b�i�2���/�- �i�?�B�b �B�i �`�2�b�m�H�i�b �7�`�Q�K �� �`�2�/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�2

�`�2�T�H�B�+���b ���H�Q�M�; �i�?�2� �@�`���M�;�2�X �h�?�2 �`�2�T�H�B�+���b �i�?���i �r�2�`�2 �b�2�2�/�2�/ ���banti

�K�Q�p�2 �i�Q�r���`�/�b� = 0 �- ���M�/ �i�?�2 �`�2�T�H�B�+���b �i�?���i �r�2�`�2 �b�2�2�/�2�/ �r�B�i�?syn

�K�Q�p�2 �i�Q�r���`�/�b� = 1 �X �h�?�m�b�- ���H�H �`�2�T�H�B�+���b �2�M�/ �m�T �b���K�T�H�B�M�; �i�?�2

�K�Q�b�i �7���p�Q�`���#�H�2 �+�Q�M�7�Q�`�K���i�B�Q�M ���i �� �;�B�p�2�M� ���M�/ �7�m�`�i�?�2�`� �@�2�t�+�?���M�;�2�b

�Q�M�H�v �Q�+�+�m�` �#�2�i�r�2�2�M �`�2�T�H�B�+���b �B�M �b�B�K�B�H���` �+�Q�M�7�Q�`�K���i�B�Q�M�b�X �L�Q�i�2 �i�?���i

�i�?�2 �?�B�;�? �[�m���H�B�i�v �Q�7 �i�?�2�>�_ �b���K�T�H�B�M�; �Q�#�b�2�`�p�2�/ �?�2�`�2 �B�b �b�Q�K�2�r�?���i

�+�Q�B�M�+�B�/�2�M�i���H�X �A�i �`�2�b�m�H�i�b �7�`�Q�K �i�?�2 �7���+�i �i�?���i �i�?�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H

�B�M�p�2�`�b�B�Q�M �Q�+�+�m�`�b ���#�Q�m�i �B�M �i�?�2 �K�B�/�/�H�2 �Q�7 �i�?�2� �@�`���M�;�2 ���M�/ �i�?���i �i�?�2

�J�A�s �T�`�Q�i�Q�+�Q�H �B�M�p�Q�H�p�2�b �T�`�2�+�B�b�2�H�v �� �?���H�7�@�?���H�7 �K�B�t�i�m�`�2 �Q�7anti ���M�/

syn �+�Q�M�7�Q�`�K���i�B�Q�M�b�X �>�Q�r�2�p�2�`�- �K�2�i�?�Q�/�b �i�?���i ���i�i�2�K�T�i �i�Q ���/�D�m�b�i

�i�?�2 �K�B�t�i�m�`�2 �Q�7 �b�2�2�/ �+�Q�M�7�Q�`�K���i�B�Q�M�b �i�Q �i�?�2 �b�T�2�+�B�}�+ �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7

�i�?�2�b�2 �+�Q�M�7�Q�`�K���i�B�Q�M�b ���H�Q�M�;� �- �B�M�+�H�m�/�B�M�; �`�2�T�H�B�+���@�`�2�b�2�`�p�Q�B�`�b�k�N�N���j�y�8

���M�/ �7�`�Q�x�2�M�@�`�2�T�H�B�+���j�y�e�-�j�y�d�K�2�i�?�Q�/�b �+�Q�m�H�/ �i���F�2 �#�2�i�i�2�` ���/�p���M�i���;�2 �Q�7

�i�?�B�b �7�2���i�m�`�2 �B�M �i�?�2 �;�2�M�2�`���H �+���b�2�X

�6�B�M���H�H�v�- �B�M �i�?�2�*�" �+���b�2�- �b�m�+�? �� �`�2�/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�2 �`�2�T�H�B�+���b �B�M

�i�?�2� �@�b�T���+�2 �B�b �M�Q�i �T�Q�b�b�B�#�H�2�- �#�2�+���m�b�2 �i�?�2 �Q�`�/�2�`�B�M�; �Q�7 �i�?�2 �b�m�+�+�2�b�b�B�p�2

�`�2�T�H�B�+���b �B�b �2�M�7�Q�`�+�2�/ �b�i�`�B�+�i�H�v �#�v �i�?�2 �*�" �+�Q�M�b�i�`���B�M�i�b�X ���b �� �`�2�b�m�H�i�- �i�?�2

�m�M�/�2�`�@ ���M�/ �Q�p�2�`�b���K�T�H�2�/ �`�2�;�B�Q�M�b ���`�2 �M�Q�i �p�2�`�v �/�B�z�2�`�2�M�i �7�`�Q�K �i�?�Q�b�2

�Q�#�b�2�`�p�2�/ �B�M�h�A�U�6�B�;�X �9�X�R�8�+�V�- ���H�#�2�B�i �b�Q�K�2�r�?���i �b�K�2���`�2�/ �Q�m�i ���H�Q�M�;

� �X �h�?�2anti �+�Q�M�7�Q�`�K���i�B�Q�M �B�b �m�M�/�2�`�b���K�T�H�2�/ �Usyn �Q�p�2�`�b���K�T�H�2�/�V �7�Q�`

� �#�2�i�r�2�2�M �y ���M�/ �y�X�8�- ���M�/ �i�?�2syn �+�Q�M�7�Q�`�K���i�B�Q�M �B�b �m�M�/�2�`�b���K�T�H�2�/

�Uanti �Q�p�2�`�b���K�T�H�2�/�V �7�Q�`� �#�2�i�r�2�2�M �y�X�8 ���M�/ �R�X

�*�Q�M�b�B�/�2�`�B�M�; �M�2�t�i �i�?�2 �#�B���b�2�/ �b�B�K�m�H���i�B�Q�M�b �U�6�B�;�b�X �9�X�R�e�V�- �i�?�2 �b���K�@

�T�H�B�M�; �B�b�b�m�2 �B�b �b�2�2�M �i�Q �#�2 �`�2�K�2�/�B�2�/ �B�M �#�Q�i�?�h�A�@�"�A���a���M�/�*�" �@�"�A���a�X

�q�B�i�?�h�A�@�"�A���a�U�6�B�;�X �9�X�R�e���@�9�X�R�e�+�V�- �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �2�M�b�m�`�2�b

�i�?���i ���i ���H�H� �@�T�Q�B�M�i�b�- �i�?�2 �#���`�`�B�2�`�b ���`�2 �2�`���b�2�/ �B�M �i�?�2 �#�B���b�2�/ �b���K�T�H�B�M�;�-

�H�2���/�B�M�; �i�Q �� �?�Q�K�Q�;�2�M�2�Q�m�b �/�B�b�i�`�B�#�m�i�B�Q�M ���H�Q�M�;� �- �B�M�/�2�T�2�M�/�2�M�i�H�v

�Q�7 �i�?�2 �b�2�2�/�B�M�;�X �h�?�B�b �`�2�M�/�2�`�b �i�?�2 �K�2�i�?�Q�/ ���+�+�m�`���i�2�- �#�m�i �+�Q�K�T�m�i���@
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�i�B�Q�M���H�H�v �+�Q�b�i�H�v �U�#�m�B�H�/�@�m�T �Q�7 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�V ���M�/ �b�i���i�B�b�i�B�+���H�H�v

�B�M�2�{�+�B�2�M�i �U�2�t�i�2�M�b�B�p�2 �b���K�T�H�B�M�; �Q�7 �B�`�`�2�H�2�p���M�i �+�Q�M�7�Q�`�K���i�B�Q�M�b�V�X

�A�M�*�" �@�"�A���a�U�6�B�;�b�X �9�X�R�e�/�@�9�X�R�e�7�V �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H �Q�M�H�v �+�`�2�@

���i�2�b �� �i�m�M�M�2�H ���`�Q�m�M�/� = 0 :5�X �h�?�2 �b���K�T�H�B�M�; �B�b �+�H�Q�b�2 �i�Q �i�?�2

�`�2�7�2�`�2�M�+�2 ���i �i�?�2 �2�M�/ �b�i���i�2�b�- ���M�/ �Q�M�H�v �#�B���b�2�/ �#�2�i�r�2�2�M� = 0 :3 �i�Q

�y�X�d�X �h�?�2 �b�i���i�B�b�i�B�+���H �2�{�+�B�2�M�+�v �B�b ���;���B�M �p�2�`�v �?�B�;�?�X �>�Q�r�2�p�2�`�- �i�?�2

�b���K�T�H�B�M�; �b�i�B�H�H �b�m�z�2�`�b �7�`�Q�K �i�?�2 �H�B�K�B�i�2�/ �/�B�z�m�b�B�Q�M �Q�7 �i�?�2� �p���`�B���#�H�2 �Q�M

�i�?�2 �k �M�b �i�B�K�2�b�+���H�2 �U�6�B�;�X �9�X�R�d�V�X �>�2�`�2 ���;���B�M�- �B�M �i�?�2 �i�?�`�2�2 �b�B�K�m�H���i�B�Q�M�b�-

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

�Q�7 �� �7�m�H�H �*�" �`�Q�i���i�B�Q�M�- �r�?�B�+�? �Q�M�H�v ���H�H�Q�r�b �� �7�2�r �`�2�T�H�B�+���b �i�Q �T���b�b

�i�?�`�Q�m�;�? �i�?�2 �i�m�M�M�2�H �`�2�;�B�Q�M�X
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�6�B�;�m�`�2 �9�X�R�d�,�h�B�K�2 �b�2�`�B�2�b ���M�/ �T� �̀Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7 �i�?�2 �*�" ���/�p���M�+�2
�p���`�B���#�H�2 ���M�/ �Q�7 �i�?�2 ���H�+�?�2�K�B�+���H �+�Q�m�T�H�B�M�; �p���`�B���#�H�2 �B�M �i�?�2�*�" �b�B�K�m�H���i�B�Q�M�b �Q�7
�i�?�2�s�h�S �b�v�b�i�2�K�X�h�?�2 �`�2�b�m�H�i�b ���`�2 �b�?�Q�r�M �7�Q�` �i�?�2�s�h�S �b�v�b�i�2�K�b�- �+�Q�M�b�B�/�2�`�B�M�;
�i�?�2 �b���K�T�H�B�M�; �b�+�?�2�K�2�b�*�" ���H�Q�M�; �r�B�i�? �i�?�2 �b�2�2�/�B�M�; �b�+�?�2�K�2�b�6�q�. �U���-�#�V�-�"�q�.
�U�2�-�7�V ���M�/�J�A�s �U�B�-�D�V�- ���b �r�2�H�H ���b �i�?�2 �b���K�T�H�B�M�; �b�+�?�2�K�2�b�*�" �@�"�A���a ���H�Q�M�; �r�B�i�? �i�?�2
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�r�2�H�H ���b �i�?�2 �i�B�K�2 �b�2�`�B�2�b� (t ) ���M�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�MP (� ) �Q�7 �i�?�2 ���H�+�?�2�K�B�+���H
�+�Q�m�T�H�B�M�; �p���`�B���#�H�2 �U�#�-�7�-�D�- �/�-�?�-�H�V ���`�2 �b�?�Q�r�M�X �A�M �i�?�2 �H���i�i�2�` �T�H�Q�i�b�- �i�?�2 �i�B�K�2 �b�2�`�B�2�b �B�b
�b�?�Q�r�M ���b �� �+�m�`�p�2 �7�Q�` �Q�M�2 �`�2�7�2�`�2�M�+�2 �`�2�T�H�B�+�� �Uk = 0 �V�- ���M�/ ���b �B�M�/�B�p�B�/�m���H �+�Q�H�Q�`�2�/
�T�Q�B�M�i�b ���i �R�X�y �M�b �Q�M�H�v �i�?�2K � 1 = 23 �Q�i�?�2�` �`�2�T�H�B�+���b�- ���M�/ �i�?�2 �T�`�Q�#���#�B�H�B�i�v
�/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �B�b �+���H�+�m�H���i�2�/ �+�Q�M�b�B�/�2�`�B�M�; ���H�H �`�2�T�H�B�+���b �b�B�K�m�H�i���M�2�Q�m�b�H�v�X ���H�H
�T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �M�Q�`�K���H�B�x�2�/ �i�Q �Q�M�2�X �h�?�2 �+�Q�K�T���`�2�/ �T�`�Q�i�Q�+�Q�H�b ���H�H
�`�2�H�v �Q�M �9�3 �M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2�X
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�* �P�L�* �G�l �a�A�P�L

�A�M �i�?�2 �T�`�2�b�2�M�i �b�i�m�/�v�- �r�2 �`�2�p�B�b�B�i�2�/ �i�r�Q �b�v�b�i�2�K�b �i�?���i �?���p�2 �#�2�2�M �+�Q�M�@

�b�B�/�2�`�2�/ �T�`�2�p�B�Q�m�b�H�v ���b �#�2�M�+�?�K���`�F �b�v�b�i�2�K�b �7�Q�` �Q�`�i�?�Q�;�Q�M���H�@�b���K�T�H�B�M�;

�B�b�b�m�2�b �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 ���H�+�?�2�K�B�+���H �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b�- �M���K�2�H�v

�i�?�2�E�s�E �b�v�b�i�2�K�R�8�e�-�k�3�y�-�9�R�N���M�/ �i�?�2�s�h�S �b�v�b�i�2�K�X�k�3�d�-�k�3�3�-�k�N�k�A�M �T���`�@

�i�B�+�m�H���`�- �r�2 �B�M�p�2�b�i�B�;���i�2�/ �i�?�2 �`�2�H���i�B�p�2 �K�2�`�B�i�b �Q�7 �i�?�`�2�2 ���K�Q�M�; �7�Q�m�`

�Q�7 �i�?�2 �b�i�`���i�2�;�B�2�b �Q�7 �6�B�;�X �9�X�R �U���-�# ���M�/ �+�V �7�Q�` ���/�/�`�2�b�b�B�M�; �i�?�2�b�2 �B�b�@

�b�m�2�b�X �h�?�B�b �r���b �/�Q�M�2 �#�v �+�Q�K�T���`�B�M�; �i�?�2 �b���K�T�H�B�M�; �b�+�?�2�K�2�b�h�A�-�>�_

���M�/�*�" �- �B�M�+�H�m�/�B�M�;�"�A���a �p���`�B���M�i�b �7�Q�`�h�A���M�/�*�" �- ���H�Q�M�; �r�B�i�?

�i�?�2 �2�b�i�B�K���i�Q�`�b�a�A�J�S���M�/�J�"���_ �- ���M�/ �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �b�2�2�/�B�M�;

�b�+�?�2�K�2�b�6�q�. �-�"�q�. ���M�/�J�A�s�X ���b �� �b�B�/�2�- �B�i �r���b �b�?�Q�r�M �i�?���i �i�?�2

�J�"���_ �2�b�i�B�K���i�Q�` �B�b ���H�b�Q ���T�T�H�B�+���#�H�2 �i�Q �i�?�2�*�" �+���b�2 �U�i�?�2 �Q�`�B�;�B�M���H

�*�"�h�A �K�2�i�?�Q�/ �r���b �B�M�B�i�B���H�H�v �i�?�Q�m�;�?�i �i�Q �#�2 �Q�M�H�v �+�Q�K�T���i�B�#�H�2 �r�B�i�?

�i�?�2�a�A�J�S�2�b�i�B�K���i�Q�`�9�k�y�V�X

�h�?�2 �i�r�Q �b�v�b�i�2�K�b �+�Q�M�b�B�/�2�`�2�/ �/�B�z�2�` �B�M �Q�M�2 �K���B�M �`�2�b�T�2�+�i�X �q�?�2�`�2���b

�i�?�2�E�s�E �b�v�b�i�2�K �T�`�2�b�2�M�i�b �� �M���i�m�`���H� �@�`�2�;�B�Q�M �r�B�i�? �H�Q�r �Q�`�i�?�Q�;�Q�M���H

�#���`�`�B�2�`�b �U�+�H�Q�b�2 �i�Q �i�?�2 �" �b�i���i�2 �B�M�p�Q�H�p�B�M�; �� �+�2�M�i�`���H �:�H�v �`�2�b�B�/�m�2�V�- �i�?�2

�s�h�S �b�v�b�i�2�K �/�Q�2�b �M�Q�i �T�`�2�b�2�M�i �b�m�+�? �� �`�2�;�B�Q�M�X �>�Q�r�2�p�2�`�- �� �i�m�M�M�2�H�B�M�;

�`�2�;�B�Q�M �+���M �2���b�B�H�v �#�2 �2�M�;�B�M�2�2�`�2�/ �m�b�B�M�; �� �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�- ���b �r���b

�/�Q�M�2 �B�M �i�?�2�*�" �@�"�A���a �b�B�K�m�H���i�B�Q�M�b�X

�6�Q�` �i�?�2�E�s�E �b�v�b�i�2�K�- ���`�i�B�7���+�i�b �/�m�2 �i�Q �B�M�b�m�{�+�B�2�M�i �Q�`�i�?�Q�;�Q�M���H

�b���K�T�H�B�M�; ���`�2 �b�Q�K�2�r�?���i �K���b�F�2�/ �#�v �2�`�`�Q�` �+�Q�K�T�2�M�b���i�B�Q�M �2�z�2�+�i�b

�r�B�i�?�B�M �i�?�2 �+���H�+�m�H���i�2�/� G�X �h�?�2�b�2 ���`�2 �K�Q�`�2 ���T�T�`�Q�T�`�B���i�2�H�v �`�2�p�2���H�2�/

�#�v �i�?�2 ���M���H�v�b�B�b �Q�7 �/�B�z�2�`�2�M�+�2�b� G ���M�/� H �/�B�`�2�+�i�H�v ���i �i�?�2 �H�2�p�2�H �Q�7

�i�?�2 �6�1�* �Q�` �B�i�b �/�2�`�B�p���i�B�p�2�X �>�2�`�2�- �i�?�2�h�A�b�+�?�2�K�2 �B�b �b�?�Q�r�M �i�Q �b�m�z�2�`

�7�`�Q�K �i�?�2 �+�Q�M�b�i�`���B�M�i �Q�7 �b�B�K�m�H���i�B�Q�M�b ���i �}�t�2�/� �U�6�B�;�X �9�X�R�- �+�2�M�i�`���H

�/�`���r�B�M�;�V�X �h�?�2�`�2 �B�b �M�Q �b�B�;�M�B�}�+���M�i �B�K�T�`�Q�p�2�K�2�M�i �m�T�Q�M �+�?���M�;�B�M�;

�7�`�Q�K �i�?�2�a�A�J�S�i�Q �i�?�2�J�"���_ �2�b�i�B�K���i�Q�`�-�B�X�2�X�m�T�Q�M ���T�T�H�v�B�M�;

�b�i�`���i�2�;�v �U�#�V �B�M �6�B�;�X �9�X�R�X �>�Q�r�2�p�2�`�- �+�Q�M�b�B�/�2�`�B�M�; �#�Q�i�?�>�_ ���M�/�*�" �-
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�b�i�`���i�2�;�v �U���V �B�b �b�m�+�+�2�b�b�7�m�H ���i �b�Q�H�p�B�M�; �Q�`�i�?�Q�;�Q�M���H �b���K�T�H�B�M�; �B�b�b�m�2�b �B�M

�i�?�B�b �+���b�2�- ���;���B�M �r�B�i�? �H�B�i�i�H�2 �B�M�~�m�2�M�+�2 �Q�7 �i�?�2 �2�b�i�B�K���i�Q�`�X

�6�Q�` �i�?�2�s�h�S �b�v�b�i�2�K�- �b�i�`���i�2�;�v �U���V �#�2�+�Q�K�2�b �B�M�b�m�{�+�B�2�M�i ���M�/

�Q�M�2 �?���b �i�Q �`�2�b�Q�`�i �i�Q �b�i�`���i�2�;�v �U�+�V�X ���+�+�m�`���i�2� G �p���H�m�2�b �+���M �Q�M�H�v �#�2

�Q�#�i���B�M�2�/ �B�M �i�?�B�b �+���b�2 �m�T�Q�M ���T�T�H�B�+���i�B�Q�M �Q�7 ���M �Q�`�i�?�Q�;�Q�M���H �#�B���b�B�M�;

�T�Q�i�2�M�i�B���H�X �>�Q�r�2�p�2�`�- �r�?�2�M �b�i�`���i�2�;�v �U���V �B�b �m�b�2�/ �b�B�K�m�H�i���M�2�Q�m�b�H�v�- �i�?�B�b

�#�B���b�B�M�; �T�Q�i�2�M�i�B���H �Q�M�H�v �M�2�2�/�b �i�Q �T�`�Q�p�B�/�2 �� �i�m�M�M�2�H �Q�p�2�` �� �b�T�2�+�B�}�+

� �@�`���M�;�2�- �r�?�B�+�? �H�B�K�B�i�b �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �+�Q�b�i �B�M�p�Q�H�p�2�/ �B�M �i�?�2

�+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�- ���M�/ �B�i�b �/�2�i�`�B�K�2�M�i���H �2�z�2�+�i �Q�M

�i�?�2 �b�i���i�B�b�i�B�+���H �2�{�+�B�2�M�+�v �U�M�2�2�/ �7�Q�` �`�2�r�2�B�;�?�i�B�M�;�V�X �h�?�B�b �+�Q�K�#�B�M���i�B�Q�M

�Q�M�H�v �r�Q�`�F�b �B�7 �i�?�2 �`�2�T�H�B�+���b �+���M �2�{�+�B�2�M�i�H�v �b�r�2�2�T �i�?�2� �@�`���M�;�2 �B�M

�i�?�2 �;�B�p�2�M �b�B�K�m�H���i�B�Q�M �i�B�K�2�X �h�?�B�b �+�Q�M�/�B�i�B�Q�M �B�b �7�m�H�}�H�H�2�/ �#�v �i�?�2�>�_

�b�+�?�2�K�2�- �#�m�i �Q�M�H�v �T���`�i�B���H�H�v �#�v �i�?�2�*�" �b�+�?�2�K�2�- �/�m�2 �i�Q �`�2�H���i�B�p�2�H�v

�b�H�Q�r �7�`�2�2�@�/�B�z�m�b�B�Q�M �Q�7 �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2� �X �6�Q�` �i�?�B�b �b�v�b�i�2�K�-

�B�i �B�b ���;���B�M �Q�#�b�2�`�p�2�/ �i�?���i �i�?�2 �2�b�i�B�K���i�Q�` �T�H���v�b �H�B�i�i�H�2 �`�Q�H�2 �B�M �i�?�2

���+�+�m�`���+�v �Q�7 �i�?�2 �`�2�b�m�H�i�b�X

���H�i�?�Q�m�;�? �i�?�2�*�" ���T�T�`�Q���+�? �Q�z�2�`�b �� �;�`�2���i �T�Q�i�2�M�i�B���H �7�Q�` �i�?�2

�/�2�p�2�H�Q�T�K�2�M�i �Q�7 �M�2�r �K�2�i�?�Q�/�Q�H�Q�;�B�2�b �B�M ���H�+�?�2�K�B�+���H �7�`�2�2�@�2�M�2�`�;�v �+���H�@

�+�m�H���i�B�Q�M�b�- �B�i ���T�T�2���`�b �i�Q �b�m�z�2�` �7�`�Q�K �i�r�Q �B�M�7���M�+�v �/�B�b�2���b�2�b�, �Ui �V �i�?�2

�b�m�T�T�`�2�b�b�B�Q�M �Q�7 ���M�v �/�`�B�p�B�M�; �7�Q�`�+�2 �Q�M� �U�K�Q�`�2 �2�z�2�+�i�B�p�2 �r�B�i�? �� �?�B�;�?

�M�m�K�#�2�`K �Q�7 �`�2�T�H�B�+���b�V �B�b �/�2�b�B�`�2�/ �7�Q�` �`�2���+�?�B�M�; �[�m���b�B�@�?�Q�K�Q�;�2�M�2�Q�m�b

�b���K�T�H�B�M�; ���H�Q�M�;� �- �#�m�i ���H�b�Q �T�`�Q�#�H�2�K���i�B�+ �B�M �i�2�`�K�b �Q�7 �;�2�M�2�`���i�B�M�;

�� �b�H�Q�r �T�m�`�2�H�v �/�B�z�m�b�B�Q�M�@�+�Q�M�i�`�Q�H�H�2�/ �/�v�M���K�B�+�b �B�M �i�?�B�b �p���`�B���#�H�2�c �Uii �V

�i�?�2 �+�Q�M�b�i�`���B�M�i�b �2�M�7�Q�`�+�B�M�; �i�?�2 �Q�`�/�2�`�B�M�; �Q�7 �i�?�2 �b�v�b�i�2�K�b ���H�Q�M�; �i�?�2

�*�" �T�`�2�p�2�M�i �i�?�B�b �K�2�i�?�Q�/ �7�`�Q�K �`�2���+�?�B�M�; �i�?�2 �2�{�+�B�2�M�+�v �Q�7 �>�_ �B�M

�i�2�`�K�b �Q�7 �i�?�2 �b�r�2�2�T�B�M�; �Q�7 �i�?�2� �@�`���M�;�2 �#�v �i�?�2 �B�M�/�B�p�B�/�m���H �`�2�T�H�B�+���b�X

�q�Q�`�F �B�b �B�M �T�`�Q�;�`�2�b�b �i�Q �`�2�K�2�/�v �i�?�2�b�2 �i�r�Q �/�2�}�+�B�2�M�+�B�2�b�- �B�M�p�Q�H�p�B�M�; �B�M

�T���`�i�B�+�m�H���` �i�?�2 �+�Q�M�b�B�/�2�`���i�B�Q�M �Q�7 �b�i�Q�+�?���b�i�B�+ �i�?�2�`�K�Q�b�i���i�B�M�; �b�+�?�2�K�2�b

�7�Q�` �i�?�2� �@�p���`�B���#�H�2 ���M�/ �Q�7 �Q�i�?�2�` �*�" �;�2�Q�K�2�i�`�B�2�b �B�M�p�Q�H�p�B�M�; �H�2�b�b �b�i�`�B�+�i

�+�Q�M�b�i�`���B�M�i�b �Q�M �i�?�2 �`�2�H���i�B�p�2 �K�Q�i�B�Q�M�b �Q�7 �i�?�2 �`�2�T�H�B�+���b�X
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�8�6�`�2�2�@�2�M�2�`�;�v �Q�7 �+���i�B�Q�M�@

�#�B�M�/�B�M�; �i�Q �+�`�Q�r�M �2�i�?�2�`�b

�+���H�+�m�H���i�2�/ �r�B�i�? �+�Q�M�p�2�v�Q�`

�#�2�H�i �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;

�U�*�"�l�a�V

�ó�_�m�H�2�b ���M�/ �K�Q�/�2�H�b �/�2�b�i� �̀Q�v �;�2�M�B�m�b ���M�/

���`�i�X�ô

�q�B�H�H�B���K �>���x�H�B�i�i

�J�Q�H�2�+�m�H���` �/�v�M���K�B�+�b �U�J�.�V �b�B�K�m�H���i�B�Q�M�b �Q�z�2�` �� �i�?�2�Q�`�2�i�B�@

�+���H �i�Q�Q�H �7�Q�` �i�?�2 �2�p���H�m���i�B�Q�M �Q�7 �#�B�M�/�B�M�; �7�`�2�2 �2�M�2�`�;�B�2�b �B�M

�b�Q�H�m�i�B�Q�M�X �A�M �?�2�`�2�- �r�2 �2�t�i�2�M�/ �i�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �Q�m�`

�`�2�+�2�M�i�H�v �/�2�p�2�H�Q�T�2�/ �*�"�h�A �b�+�?�2�K�2 �i�Q �+�Q�M�7�Q�`�K���i�B�Q�M���H

�+�?���M�;�2�b�p�B���m�K�#�`�2�H�H�� �b���K�T�H�B�M�;�- �`�2�b�m�H�i�B�M�; �B�M �� �b�Q�@�+���H�H�2�/
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�T�`�Q�T�Q�`�i�B�Q�M���H �i�Q� �H�M4�� 2 �7�Q�` �� �*���`�i�2�b�B���M �/�B�b�i���M�+�2 �B�M �i�?�`�2�2
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�/�B�b�i�B�M�;�m�B�b�?�B�M�; �i�?�2 �i�r�Q �b�i���i�2�b�X
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�� �#�B�M�/�B�M�; �+�m�i�Q�z �B�b �7�m�M�/���K�2�M�i���H�H�v ���K�#�B�;�m�Q�m�b�X �h�?�2 �+���H�+�m�H���i�2�/
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�B�M�; ���7�i�2�` �T�`�Q�D�2�+�i�B�M�; �Q�m�i� �Q��̀ �X �*�Q�K�K�Q�M�H�v�- �i�?�B�b �b�T���+�2 �B�M�p�Q�H�p�2�b
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���M�/ �i�?�2�b�2 �+�Q�K�T�Q�m�M�/�b �?���b ���H�`�2���/�v �#�2�2�M �+�Q�M�b�B�/�2�`�2�/ �B�M �� �M�m�K�#�2�`

�Q�7 �i�?�2�Q�`�2�i�B�+���H �b�i�m�/�B�2�b�X�R�8�d�-�9�8�9�-�9�3�N���9�N�k�h�?�2 �i�?�`�2�2 �+�`�Q�r�M �2�i�?�2�`�b �+�Q�M�@

�b�B�/�2�`�2�/ �?�2�`�2 ���`�2 �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �8�X�k�X �h�?�2�b�2 ���`�2 �H���#�2�H�H�2�/ �R�k�*�9�-

�R�8�*�8 ���M�/ �R�3�*�e�- �r�?�2�`�2 �i�?�2 �i�r�Q �M�m�K�#�2�`�b �B�M �i�?�2 ���#�#�`�2�p�B���i�B�Q�M �`�2�7�2�`

�i�Q �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �M�Q�M�@�?�v�/�`�Q�;�2�M ���i�Q�K�b ���M�/ �i�?�2 �i�Q�i���H �M�m�K�@

�#�2�` �Q�7 �Q�t�v�;�2�M ���i�Q�K�b�- �`�2�b�T�2�+�i�B�p�2�H�v�X�9�3�e�6�Q�` �2���+�? �Q�7 �i�?�2 �i�?�`�2�2 �?�Q�b�i�b

���M�/ �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �b�Q�H�p�2�M�i�b �r���i�2�` �U�>�k�P�V�- �K�2�i�?���M�Q�H �U�*�>�j �P�>�V

���M�/ �/�B�K�2�i�?�v�H�b�m�H�7�Q�t�B�/�2 �U�.�J�a�P�V�- �i�?�2 ���#�b�Q�H�m�i�2 �#�B�M�/�B�M�; �7�`�2�2 �2�M�2�`�@

�;�B�2�b �Q�7 �i�?�2 �}�p�2 ���H�F���H�B �+���i�B�Q�M�b �U�G�B�Y�-�L���Y�-�E �Y�-�_�#�Y ���M�/�*�b�Y�V ���`�2

�+���H�+�m�H���i�2�/�X

�A�M �� �T�`�2�p�B�Q�m�b �b�i�m�/�v�-�R�8�d�i�?�2 �b�i���M�/���`�/ ���#�b�Q�H�m�i�2 �#�B�M�/�B�M�; �7�`�2�2

�2�M�2�`�;�B�2�b �Q�7 �i�?�2�b�2 �9�8 �+�Q�K�T�H�2�t�2�b �r�2�`�2 �+���H�+�m�H���i�2�/ �m�b�B�M�; ���M ���H�+�?�2�K�B�+���H

�T���i�?�X �h�?�2 �K�2�i�?�Q�/ ���T�T�H�B�2�/�- �K�m�H�i�B�b�i���i�2� �@�G�1�l�a �U�J�a�@� �@�G�1�l�a�V�- �T�`�Q�@

�p�B�/�2�/ ���M �2�t���K�T�H�2 �Q�7 �� �+���H�+�m�H���i�B�Q�M �B�M �r�?�B�+�? �i�?�2 �}�p�2 ���H�F���H�B �+���i�B�Q�M�b
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�6�B�;�m�`�2 �8�X�k�,�*� �̀Q�r�M �2�i�?�2�`�b ���M�/ ���H�F���H�B �+���i�B�Q�M�b �+�Q�M�b�B�/�2� �̀2�/ �B�M �i�?�2 �7� �̀2�2�@�2�M�2� �̀;�v
�+���H�+�m�H���i�B�Q�M�b�X�h�?�2 �T�`�2�b�2�M�i �b�i�m�/�v �+�Q�M�b�B�/�2�`�b �i�?�2 �#�B�M�/�B�M�; �Q�7 �i�?�`�2�2 �?�Q�b�i�b �r�B�i�?
�}�p�2 �;�m�2�b�i�b �B�M �i�?�`�2�2 �/�B�z�2�`�2�M�i �b�Q�H�p�2�M�i�b ���i300�E ���M�/1 �#����̀X �h�?�2 �?�Q�b�i�b ���`�2 �i�?�2
�+�`�Q�r�M �2�i�?�2�`�b �R�k�*�9�- �R�8�*�8 ���M�/ �R�3�*�e�X �h�?�2 �;�m�2�b�i�b ���`�2 �i�?�2 ���H�F���H�B �+���i�B�Q�M�b �G�B+ �-
�L��+ �- �E+ �- �_�#+ ���M�/ �*�b+ �X �h�?�2 �b�Q�H�p�2�M�i�b ���`�2 �r���i�2�` �U�>�k�P�V�- �/�B�K�2�i�?�v�H�b�m�H�7�Q�t�B�/�2
�U�.�J�a�P�V ���M�/ �K�2�i�?���M�Q�H �U�*�> �j �P�>�V�X �h�?�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2� �`�2�T�`�2�b�2�M�i�B�M�; �i�?�2
�?�Q�b�i�@�;�m�2�b�i �/�B�b�i���M�+�2 �B�b �/�2�}�M�2�/ ���b �i�?�2 �/�B�b�i���M�+�2 �#�2�i�r�2�2�M �i�?�2 �B�Q�M ���M�/ �i�?�2 �+�2�M�i�2�`
�Q�7 �;�2�Q�K�2�i�`�v �Q�7 �i�?�2Nat = 3 �U�R�8�*�8�V �Q�`Nat = 4 �U�R�k�*�9 ���M�/ �R�3�*�e�V �Q�t�v�;�2�M ���i�Q�K�b
�Q�7 �i�?�2 �2�i�?�2�` �?�B�;�?�H�B�;�?�i�2�/ �B�M �`�2�/�X �h�?�2 �R�8 �b�i�`�m�+�i�m�`�2�b �Q�7 �i�?�2 �?�Q�b�i�@�;�m�2�b�i �+�Q�K�T�H�2�t
���`�2 �b�M���T�b�?�Q�i�b �7�`�Q�K �J�. �b�B�K�m�H���i�B�Q�M�b �B�H�H�m�b�i�`���i�B�M�; �i�?�2 �#�Q�m�M�/ �b�i���i�2�X �h�?�B�b �}�;�m�`�2
�B�b �`�2�T�`�Q�/�m�+�2�/ �7�`�Q�K �_�2�7�X�R�8�d
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�U�T�H�m�b �� �/�m�K�K�v �b�i���i�2�V �r�2�`�2 �B�M�i�2�`�+�Q�M�p�2�`�i�2�/ �/�v�M���K�B�+���H�H�v�p�B�����H�+�?�2�K�@

�B�+���H �+�?���M�;�2�b �r�B�i�?�B�M �� �b�B�M�;�H�2 �b�B�K�m�H���i�B�Q�M�X ���b �� �`�2�b�m�H�i�- �i�?�2 �#�B�M�/�B�M�;

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

�?�Q�b�i ���M�/ �b�Q�H�p�2�M�i�- �B�M�p�Q�H�p�B�M�; �i�?�2 �B�M�p�2�`�+�Q�M�p�2�`�b�B�Q�M �B�Q�M �?���`�K�Q�M�B�+���H�H�v

�`�2�b�i�`���B�M�2�/ �r�B�i�?�B�M �i�?�2 �?�Q�b�i�- ���H�Q�M�; �r�B�i�? �Q�M�2 �`�2�7�2�`�2�M�+�2 �b�B�K�m�H���i�B�Q�M �7�Q�`

�2���+�? �b�Q�H�p�2�M�i�- �B�M�p�Q�H�p�B�M�; �i�?�2 �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M �Q�7 �i�?�2 �m�M�#�Q�m�M�/ �B�Q�M �7�`�2�2

�B�M �i�?�2 �b�Q�H�p�2�M�i�X �h�?�2� G�� �p���H�m�2�b �r�2�`�2 �i�?�2�M �Q�#�i���B�M�2�/ �#�v ���T�T�H�B�+���i�B�Q�M

�Q�7 �� �i�?�2�`�K�Q�/�v�M���K�B�+ �+�v�+�H�2 ���M�/ �+�Q�`�`�2�+�i�B�Q�M �7�Q�` �i�?�2 �B�M�~�m�2�M�+�2 �Q�7 �i�?�2

�?���`�K�Q�M�B�+ �`�2�b�i�`���B�M�i�b �B�M �i�?�2 �+�Q�K�T�H�2�t�X�R�8�d�-�j�d�d�-�9�8�R�-�9�d�R�-�9�d�k

�A�M �i�?�2 �T�`�2�b�2�M�i �r�Q�`�F�- �r�2 �`�2�p�B�b�B�i �i�?�B�b �b�v�b�i�2�K �m�b�B�M�; �b�B�K�B�H���` �b�2�i�@

�i�B�M�;�b �U�7�Q�`�+�2�@�}�2�H�/ �`�2�T�`�2�b�2�M�i���i�B�Q�M ���M�/ �b�B�K�m�H���i�B�Q�M �T�`�Q�i�Q�+�Q�H�V�- ���M�/

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

�+�Q�M�7�Q�`�K���i�B�Q�M���H �T���i�?�X �h�?�2 �`�2�b�m�H�i�b ���`�2 �+�Q�K�T���`�2�/ �i�Q �i�?�Q�b�2 �Q�7 �i�?�2

�J�a�@� �@�G�1�l�a �+���H�+�m�H���i�B�Q�M�b�R�8�d���b �r�2�H�H ���b �i�Q ���p���B�H���#�H�2 �2�t�T�2�`�B�K�2�M�i���H

�/���i���9�3�8���9�3�3

�"�2�b�B�/�2�b �B�M�i�`�Q�/�m�+�B�M�; ���M�/ �i�2�b�i�B�M�; �i�?�2 �M�2�r�*�"�l�a �b�+�?�2�K�2�- �i�?�B�b

�r�Q�`�F ���H�b�Q �`�2�T�`�2�b�2�M�i�b �Q�M�2 �Q�7 �i�?�2 �7�2�r ���p���B�H���#�H�2 �b�i�m�/�B�2�b �i�Q �/���i�2�k�k�3���k�j�y

�i�?���i �p�2�`�B�}�2�b �2�t�T�H�B�+�B�i�H�v ���M�/ �[�m���M�i�B�i���i�B�p�2�H�v �i�?�2 �2�[�m�B�p���H�2�M�+�2 �#�2�i�r�2�2�M

�b�i���M�/���`�/ �7�`�2�2�@�2�M�2�`�;�v �+�?���M�;�2�b �+���H�+�m�H���i�2�/ �+�Q�M�7�Q�`�K���i�B�Q�M���H�H�v�p�b�X���H�@

�+�?�2�K�B�+���H�H�v �B�M �� �`�2���H�B�b�i�B�+ �K���+�`�Q�K�Q�H�2�+�m�H���` �?�Q�b�i�@�;�m�2�b�i �#�B�M�/�B�M�; �b�v�b�@

�i�2�K �U�B�X�2�X�#�2�v�Q�M�/ �2���`�H�v ���b�b�2�b�b�K�2�M�i�b �B�M �?�B�;�?�H�v �b�B�K�T�H�B�}�2�/ �K�Q�/�2�H

�b�v�b�i�2�K�b�k�k�d�-�9�R�3�V�X

�h �>�1�P�_�u

�h�?�2 �+���H�+�m�H���i�B�Q�M �Q�7 ���M �U���#�b�Q�H�m�i�2�- �b�i���M�/���`�/�V �#�B�M�/�B�M�; �7�`�2�2 �2�M�2�`�;�v

�m�b�B�M�; �� �+�Q�M�7�Q�`�K���H �T���i�? �`�2�H�B�2�b �Q�M �7�Q�m�` �K���B�M �B�M�;�`�2�/�B�2�M�i�b�, �i�?�2 �+�?�Q�B�+�2

�Q�7 ���b���K�T�H�B�M�; �b�+�?�2�K�2�- �i�?�2 �+�?�Q�B�+�2 �Q�7 ���7� �̀2�2�@�2�M�2� �̀;�v �T� �̀Q�}�H�2 �2�b�i�B�K���i�Q�`�-

�i�?�2 �T�`�Q�+�2�/�m�`�2 �7�Q�`�#�B�M�/�B�M�; �7� �̀2�2�@�2�M�2� �̀;�v �+���H�+�m�H���i�B�Q�M�- ���M�/ �i�?�2 �+�Q�K�T�m�@
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�i���i�B�Q�M���H �B�K�T�H�2�K�2�M�i���i�B�Q�M �`�2�H�v�B�M�; �Q�M�#�B�M�M�B�M�; ���M�/ �}�M�B�i�2 �b���K�T�H�B�M�;�X

�h�?�2�b�2 ���`�2 �/�B�b�+�m�b�b�2�/ �B�M �i�m�`�M �B�M �i�?�2 �7�Q�m�` �7�Q�H�H�Q�r�B�M�; �b�2�+�i�B�Q�M�b�X

�a���K�T�H�B�M�; �a�+�?�2�K�2�b

�:�B�p�2�M �i�?�26N �@�/�B�K�2�M�b�B�Q�M���H �T�?���b�2�@�b�T���+�2 �p�2�+�i�Q�`�t = ( � ;̀ �T) �`�2�T�`�2�b�2�M�@

�i���i�B�p�2 �Q�7 �� �K�B�+�`�Q�b�+�Q�T�B�+ �U�B�M�b�i���M�i���M�2�Q�m�b�V �b�v�b�i�2�K �+�Q�M�}�;�m�`���i�B�Q�M�-�` ���M�/

�T �#�2�B�M�; �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �*���`�i�2�b�B���M �+�Q�Q�`�/�B�M���i�2 ���M�/ �K�Q�K�2�M�i�m�K

�p�2�+�i�Q�`�b�- �`�2�b�T�2�+�i�B�p�2�H�v�- �+�Q�M�b�B�/�2�` ��� �̀2���+�i�B�Q�M �+�Q�Q� �̀/�B�M���i�2� �- �M���K�2�H�v ��

�;�2�M�2�`���H�B�x�2�/ �+�Q�Q�`�/�B�M���i�2 �Q�7 �i�?�2 �b�v�b�i�2�K �r�B�i�?� = � (�t)�X �h�?�2 �;�Q���H

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

�b���K�T�H�2�/ �B�M ���M �J�. �b�B�K�m�H���i�B�Q�M�b �Q�`�- �K�Q�b�i �Q�7�i�2�M�- �� �b�2�i �i�?�2�`�2�Q�7�X �h�?�B�b

�;�2�M�2�`���H�H�v �B�K�T�H�B�2�b �i�?�2 �m�b�2 �Q�7 ���#�B���b�B�M�; �T�Q�i�2�M�i�B���H�2�M�b�m�`�B�M�; �i�?���i �i�?�2

�T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �Q�7� �B�b �`�2���b�Q�M���#�H�v �?�Q�K�Q�;�2�M�2�Q�m�b �B�M

�i�?�2 �b�B�K�m�H���i�B�Q�M�- �Q�` �B�M �i�?�2 �b�B�K�m�H���i�B�Q�M �b�2�i�X

�>�2�`�2�- �7�Q�m�` �+�?�Q�B�+�2�b �Q�7 �b���K�T�H�B�M�; �b�+�?�2�K�2�b ���`�2 �+�Q�M�b�B�/�2�`�2�/�, �/�B�`�2�+�i

�+�Q�m�M�i�B�M�; �U�.�*�L�h �V�- �i�`���/�B�i�B�Q�M���H �m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �U�h�_�l�a �V�- �`�2�T�H�B�+��

�2�t�+�?���M�;�2 �m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �U�_�1�l�a�V�- ���M�/ �+�Q�M�p�2�v�Q�` �#�2�H�i �m�K�#�`�2�H�H��

�b���K�T�H�B�M�; �U�*�"�l�a �V�X �L�Q�i�2 �i�?���i�_�1�l�a �B�b �/�B�b�+�m�b�b�2�/ �7�Q�` �+�Q�K�T�H�2�i�2�M�2�b�b�-

�#�m�i �M�Q�i �m�b�2�/ �B�M �i�?�2 �T�`�2�b�2�M�i �+���H�+�m�H���i�B�Q�M�b�- ���M�/ �i�?���i�*�"�l�a �B�b

�B�M�i�`�Q�/�m�+�2�/ �7�Q�` �i�?�2 �}�`�b�i �i�B�K�2 �B�M �i�?�B�b �r�Q�`�F�X

�.�B�`�2�+�i �*�Q�m�M�i�B�M�; �U�.�*�L�h�V

�.�B�`�2�+�i �+�Q�m�M�i�B�M�; �U�.�*�L�h �V �B�b �i�?�2 �b�B�K�T�H�2�b�i �b���K�T�H�B�M�; �b�+�?�2�K�2�- �r�?�B�+�?

�+�Q�M�b�B�b�i�b �Q�7 �T�2�`�7�Q�`�K�B�M�; �� �b�B�M�;�H�2 �J�. �b�B�K�m�H���i�B�Q�M �B�M �i�?�2 ���#�b�2�M�+�2 �Q�7

���M�v �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�X

�h�?�2 �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2� �B�b

�/�2�}�M�2�/ ���b

p(� 0) = h� (� 0 � � )i ; �U�8�X�R�V
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�r�?�2�`�2� �B�b �i�?�2 �.�B�`���+ �/�2�H�i�� �7�m�M�+�i�B�Q�M�-� = � (�t)�- ���M�/h:::i �/�2�M�Q�i�2�b

�2�M�b�2�K�#�H�2 ���p�2�`���;�B�M�; �Q�p�2�` �K�B�+�`�Q�b�+�Q�T�B�+ �+�Q�M�}�;�m�`���i�B�Q�M�b�t �B�M �i�?�2 ���T�@

�T�`�Q�T�`�B���i�2 �2�M�b�2�K�#�H�2�X �P�r�B�M�; �i�Q �i�?�2 �M�Q�`�K���H�B�x���i�B�Q�M �Q�7 �i�?�2 �.�B�`���+

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

���b�b�m�K�B�M�; �i�?���ip(� ) �B�b �}�M�B�i�2�@�`���M�;�2�/�-�B�X�2�X�Q�M�H�v �M�Q�M�@�p���M�B�b�?�B�M�; �#�2�@

�i�r�2�2�M �2�t�i�`�2�K�2 �p���H�m�2�b� � ���M�/� + �- �Q�M�2 �K���v �r�`�B�i�2 �i�?�B�b �M�Q�`�K���H�B�x���i�B�Q�M

���b

Z � +

� �

d� p(� ) = 1 : �U�8�X�k�V

�A�M �+�Q�M�i�2�t�i �Q�7 �U�i�?�2�`�K�Q�b�i���i�2�/ �Q�`�f���M�/ �#���`�Q�b�i���i�2�/�V �J�.�- �i�?�2 �+�Q�M�@

�}�;�m�`���i�B�Q�M�b�t ���`�2 ���m�i�Q�K���i�B�+���H�H�v �;�2�M�2�`���i�2�/ �r�B�i�? �i�?�2 ���T�T�`�Q�T�`�B���i�2

�"�Q�H�i�x�K���M�M �r�2�B�;�?�i �#���b�2�/ �Q�M �i�?�2 �T�?�v�b�B�+���H �>���K�B�H�i�Q�M�B���MH �Q�7 �i�?�2

�b�v�b�i�2�K

H(�t) = U(� )̀ + K(�T) ; �U�8�X�j�V

�r�?�2�`�2U �b�i���M�/�b �7�Q�` �i�?�2 �T�Q�i�2�M�i�B���H �2�M�2�`�;�v �U�Q�M�H�v �� �7�m�M�+�i�B�Q�M �Q�7�` �B�M ��

�+�Q�M�b�2�`�p���i�B�p�2 �b�v�b�i�2�K�V ���M�/K �i�?�2 �F�B�M�2�i�B�+�@�2�M�2�`�;�v �+�Q�K�T�Q�M�2�M�i�b �U�Q�M�H�v

�� �7�m�M�+�i�B�Q�M �Q�7�T �B�M �� �*���`�i�2�b�B���M �+�Q�Q�`�/�B�M���i�2 �b�v�b�i�2�K�V�X �A�M �i�?�B�b �+���b�2�-

�i�?�2 �"�Q�H�i�x�K���M�M�@�r�2�B�;�?�i�2�/ ���p�2�`���;�2 �Q�p�2�` �K�B�+�`�Q�b�+�Q�T�B�+ �+�Q�M�}�;�m�`���i�B�Q�M�b

�B�M �1�[�X �8�X�R �B�b �`�2�T�H���+�2�/ �#�v �� �/�B�`�2�+�i ���p�2�`���;�2 �Q�p�2�` �i�?�2 �i�B�K�2 �b�2�`�B�2�b� (t)

�m�T�Q�M �T�`�Q�T���;���i�B�M�;�t ���H�Q�M�; �i�B�K�2�X

�A�M�.�*�L�h �-p(� ) �B�b �+�Q�M�b�i�`���B�M�2�/ �#�v �"�Q�H�i�x�K���M�M �b�i���i�B�b�i�B�+�b ���M�/� (t)

�#�v �+�H���b�b�B�+���H �/�v�M���K�B�+�b�X ���b �� �`�2�b�m�H�i�- �i�?�B�b �b�+�?�2�K�2 �r�B�H�H �Q�M�H�v �T�`�Q�p�B�/�2

���M ���+�+�m�`���i�2 �2�b�i�B�K���i�2 �7�Q�`p(� ) �B�M �b�B�i�m���i�B�Q�M�b �r�?�2�`�2 �i�?�B�b �/�B�b�i�`�B�#�m�i�B�Q�M

�B�b �`���i�?�2�` �?�Q�K�Q�;�2�M�2�Q�m�b�X �J�Q�`�2 �T�`�2�+�B�b�2�H�v�- �;�B�p�2�M �i�?�2 �b�B�K�m�H���i�B�Q�M

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

�+���M�M�Q�i �#�2 �2�b�+���T�2�/�- ���M�/ �Q�7 �?�B�;�? �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M �#���`�`�B�2�`�b �i�?���i �+���M�M�Q�i

�#�2 �+�`�Q�b�b�2�/�X �h�?�2�b�2 �+�Q�M�b�i�`���B�M�i�b ���`�2 �Q�M�H�v �2�t�+�2�T�i�B�Q�M���H�H�v �7�m�H�}�H�H�2�/ �B�M

�T�`���+�i�B�+�2�X�R�k�9�-�k�j�y�-�9�8�j



336 �8 �* �" �l �a

�h�`���/�B�i�B�Q�M���H �l�K�#�`�2�H�H�� �a���K�T�H�B�M�; �U�h�_�l�a�V

�A�M �i�`���/�B�i�B�Q�M���H �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;�R�k�8�-�j�e�d�U�h�_�l�a �V�- �Q�M�2 �+�Q�M�b�B�/�2�`�b ��

�b�2�i �Q�7L �b�B�K�m�H���i�B�Q�M�bl = 0 ; 1: : : L � 1 �+���H�H�2�/ �?�2�`�2� �̀2�T�H�B�+���b�U�b�Q�K�2�i�B�K�2�b

���H�b�Q �+���H�H�2�/ �b�v�b�i�2�K�b �Q�` �r���H�F�2�`�b�V�- ���M�/ �� �b�2�i �Q�7K �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�b

k = 0 ; 1: : : K � 1 �+���H�H�2�/ �?�2�`�2�r�B�M�/�Q�r�b�U�b�Q�K�2�i�B�K�2�b ���H�b�Q �+���H�H�2�/

�`�2�T�H�B�+���b�V ���H�Q�M�; �i�?�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2�- �r�B�i�?L = K �X �1���+�? �r�B�M�/�Q�r

k �B�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �� �b�T�2�+�B�}�2�/ �`�2�7�2�`�2�M�+�2 �p���H�m�2� k �Q�7 �i�?�2 �`�2���+�i�B�Q�M

�+�Q�Q�`�/�B�M���i�2� �- �r�?�B�+�? �r�B�H�H �#�2 �`�2�7�2�`�`�2�/ �i�Q �?�2�`�2 ���b �i�?�2 �r�B�M�/�Q�r���M�+�?�Q�`�-

���M�/ ���M ���b�b�Q�+�B���i�2�/ �#�B���b�B�M�; �T�Q�i�2�M�i�B���HBk �/�2�}�M�2�/ ���b

Bk (� ) = B(� ; � k ) =
1
2

c(� � � k )2 ; �U�8�X�9�V

�r�?�2�`�2c �B�b �� �7�Q�`�+�2 �+�Q�M�b�i���M�i�X �6�Q�` �b�B�K�T�H�B�+�B�i�v�- �i�?�B�b �2�[�m���i�B�Q�M �B�b �`�2�@

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

�+�Q�M�b�i���M�i �U���b �r�B�H�H �#�2 �m�b�2�/ �B�M �i�?�B�b �r�Q�`�F�V�- �#�m�i �i�?�2 �T�`�B�M�+�B�T�H�2 �B�b �2���b�B�H�v

�;�2�M�2�`���H�B�x�2�/ �i�Q ���`�#�B�i�`���`�v �#�B���b�B�M�; �T�Q�i�2�M�i�B���H�b�X

�A�M�h�_�l�a �- �2���+�? �`�2�T�H�B�+��l �B�b ���b�b�Q�+�B���i�2�/ �i�Q �� �b�T�2�+�B�}�+ �r�B�M�/�Q�rk�-

�B�X�2�Xl = l(k) �Q�k̀ = k(l)�- ���M�/ �i�?�B�b ���b�b�B�;�M�K�2�M�i �B�b �T�`�2�b�2�`�p�2�/ ���H�Q�M�; �i�?�2

�b�B�K�m�H���i�B�Q�M�b�X �*�Q�M�b�B�/�2�`�B�M�; ���H�H �`�2�T�H�B�+���b ���b �i�?�2 �K�2�K�#�2�`�b �Q�7 �� �`�2�T�H�B�+��

�b�v�b�i�2�K�- �Q�M�2 �K���v �M�Q�i�2 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;6L� N �@�/�B�K�2�M�b�B�Q�M���H �T�?���b�2�@

�b�T���+�2 �p�2�+�i�Q�` ���b�s = f �t l g ���M�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;K �@�/�B�K�2�M�b�B�Q�M���H

�p�2�+�i�Q�` �+�Q�M�i���B�M�B�M�; �i�?�2 �}�t�2�/� �@�p���H�m�2�b ���b� = f � k g�X �h�?�2 �>���K�B�H�i�Q�M�B���M

�B�b �i�?�2�M �/�2�}�M�2�/ ���b

H y(�s ; � ) =
L � 1X

l =0

�
H (�t l ) + Bk ( l ) (� l )

�
; �U�8�X�8�V

�r�?�2�`�2H �B�b �i�?�2 �T�?�v�b�B�+���H �b�B�M�;�H�2�@�b�v�b�i�2�K �>���K�B�H�i�Q�M�B���M �U�1�[�X �8�X�j�V�-� l �B�b

�� �b�?�Q�`�i �M�Q�i���i�B�Q�M �7�Q�`� (�t l )�- �i�?�2 �/���;�;�2�` �`�2�7�2�`�b �i�Q �� �`�2�T�H�B�+�� �b�v�b�i�2�K�-

���M�/� �B�b �� �T���`���K�2�i�2�` �p�2�+�i�Q�` �U�i�?�m�b �i�?�2 �b�2�K�B�@�+�Q�H�Q�M�V�X �"�2�+���m�b�2 �i�?�2

�>���K�B�H�i�Q�M�B���M �Q�7 �1�[�X �8�X�8 �B�M�p�Q�H�p�2�b �M�Q �+�Q�m�T�H�B�M�; �#�2�i�r�2�2�M �i�?�2 �`�2�T�H�B�+���b�-
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�i�?�2L �b�B�K�m�H���i�B�Q�M�b �M�2�2�/ �M�Q�i �#�2 �T�2�`�7�Q�`�K�2�/ �B�M �T���`���H�H�2�H�-�B�X�2�X�i�?�2�v �+���M

�#�2 �T�2�`�7�Q�`�K�2�/ �b�2�`�B���H�H�v ���b �r�2�H�H�X

�h�?�2 �U�M�Q�`�K���H�B�x�2�/�V �#�B���b�2�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M �+�Q�`�`�2�b�T�Q�M�/�B�M�;

�i�Q �� �r�B�M�/�Q�rk �B�b �;�B�p�2�M �#�v

~pk (� 0) = h� (� 0 � � l (k ) )i k ; �U�8�X�e�V

�r�?�2�`�2h:::i k �/�2�M�Q�i�2�b �2�M�b�2�K�#�H�2 ���p�2�`���;�B�M�; �Q�p�2�` �� �b�T�2�+�B�}�+ �r�B�M�/�Q�rk

�Q�`�- �2�[�m�B�p���H�2�M�i�H�v�- �i�`���D�2�+�i�Q�`�v ���p�2�`���;�B�M�; �Q�p�2�` �i�?�2 �i�B�K�2 �b�2�`�B�2�b �Q�7� l �+�Q�M�@

�b�B�/�2�`�B�M�; �i�?�2 �b�v�b�i�2�Kl(k)�X �h�?�B�b �T�`�Q�#���#�B�H�B�i�v �B�b �#�B���b�2�/ �U���b �B�M�/�B�+���i�2�/

�#�v �i�?�2 �i�B�H�/�2�V�-�B�X�2�X�B�i �M�Q �H�Q�M�;�2�` �Q�#�2�v�b �"�Q�H�i�x�K���M�M �b�i���i�B�b�i�B�+�b ���M�/ �K�m�b�i

�#�2 �b�m�#�b�2�[�m�2�M�i�H�v �+�Q�`�`�2�+�i�2�/ �#�v �`�2�r�2�B�;�?�i�B�M�; �U�a�2�+�i�X �8�X�k�X�k�V�X ���H�i�?�Q�m�;�?

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

�B�i �2�M���#�H�2�b �i�?�2 �b���K�T�H�B�M�; �B�M �b�B�i�m���i�B�Q�M�b �r�?�2�`�2p(� ) �B�b �?�2�i�2�`�Q�;�2�M�2�Q�m�b

�U�b�i�`�Q�M�;�H�v �T�`�2�7�2�`�`�2�/ �`�2�;�B�Q�M�b �Q�`�f���M�/ �?�B�;�? �B�M�i�2�`�+�Q�M�p�2�`�b�B�Q�M �#���`�`�B�2�`�b�V�-

�B�X�2�X�B�M �b�B�i�m���i�B�Q�M�b �r�?�2�`�2�.�*�L�h �r�Q�m�H�/ �7���B�H �U�Q�` �`�2�[�m�B�`�2 �i�Q�Q �H�Q�M�;

�b�B�K�m�H���i�B�Q�M �i�B�K�2�b�V�X

�_�2�T�H�B�+�� �1�t�+�?���M�;�2 �l�K�#�`�2�H�H�� �a���K�T�H�B�M�; �U�_�1�l�a�V

�A�M �`�2�T�H�B�+�� �2�t�+�?���M�;�2 �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;�9�d�d���9�3�y�U�_�1�l�a�V�- �Q�M�2 ���H�b�Q

�+�Q�M�b�B�/�2�`�b �� �b�2�i �Q�7L �`�2�T�H�B�+���bl = 0 ; 1: : : L � 1 ���M�/ �� �b�2�i �Q�7K

�r�B�M�/�Q�r�bk = 0 ; 1: : : K � 1�- �r�B�i�?L = K �- ���M�/ �i�?�2 �>���K�B�H�i�Q�M�B���M

�Q�7 �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K �B�b �b�i�B�H�H �;�B�p�2�M �#�vH y �B�M �1�[�X �8�X�8�X �>�Q�r�2�p�2�`�-

�B�M �+�Q�M�i�`���b�i �i�Q�h�_�l�a �- �i�?�2 �`�2�T�H�B�+���@�i�Q�@�r�B�M�/�Q�r ���b�b�B�;�M�K�2�M�ik(l ) �Q�`

l (k) �B�b ���H�i�2�`�2�/ ���H�Q�M�; �i�?�2 �b�B�K�m�H���i�B�Q�M �Q�7 �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�X �h�?�B�b

���H�i�2�`���i�B�Q�M �i�v�T�B�+���H�H�v �B�M�p�Q�H�p�2�b �T���B�`�r�B�b�2 �b�r���T�b �#�2�i�r�2�2�M �`�2�T�H�B�+���b �B�M

���/�D���+�2�M�i �r�B�M�/�Q�r�b�- �i�?���i ���`�2 ���i�i�2�K�T�i�2�/ �r�B�i�? �� �b�T�2�+�B�}�2�/ �b�r���T�T�B�M�;�@

���i�i�2�K�T�i �B�M�i�2�`�p���H� �2�t�+�- ���M�/ ���+�+�2�T�i�2�/ �Q�` �`�2�D�2�+�i�2�/ ���+�+�Q�`�/�B�M�; �i�Q ��

�J�2�i�`�Q�T�Q�H�B�b�@�>���b�i�B�M�;�b�k�R�-�9�e�J�Q�M�i�2�@�*���`�H�Q �+�`�B�i�2�`�B�Q�M�X �A�7 �`�2�T�H�B�+���bl1
���M�/l2 ���`�2 �+�m�`�`�2�M�i�H�v ���b�b�Q�+�B���i�2�/ �r�B�i�? ���/�D���+�2�M�i �r�B�M�/�Q�r�bk1 ���M�/k2�-

�i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 ���+�+�2�T�i�B�M�; �Q�7 �� �b�r���Tl1 $ l2 �B�M �i�?�2 �`�2�T�H�B�+���@�i�Q�@
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�r�B�M�/�Q�r ���b�b�B�;�M�K�2�M�i �B�b �;�B�p�2�M �#�v

p���+�+=

8
<

:
1 �B�7� < 0

�2�t�T[� � �] �Q�i�?�2�`�r�B�b�2
�r�B�i�?

� = Bk2 (� l 1 ) + Bk1 (� l 2 )

� B k1 (� l 1 ) � B k2 (� l 2 )
:

�U�8�X�d�V

�"�2�+���m�b�2 �i�?�2 �2�t�+�?���M�;�2�b �+�Q�m�T�H�2 �i�?�2 �`�2�T�H�B�+���b�- �i�?�2L �b�B�K�m�H���i�B�Q�M�b �K�m�b�i

�M�Q�r �#�2 �T�2�`�7�Q�`�K�2�/ �B�M �T���`���H�H�2�H�- ���H�#�2�B�i �r�B�i�? �H�Q�r �+�Q�K�K�m�M�B�+���i�B�Q�M

�`�2�[�m�B�`�2�K�2�M�i�b �B�7� �2�t�+�B�b �H�Q�M�; �+�Q�K�T���`�2�/ �i�Q �i�?�2 �b�B�K�m�H���i�B�Q�M �i�B�K�2�b�i�2�T�X

�h�?�2 �U�M�Q�`�K���H�B�x�2�/�V �#�B���b�2�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M �+�Q�`�`�2�b�T�Q�M�/�B�M�;

�i�Q �� �r�B�M�/�Q�rk �B�b �b�i�B�H�H �;�B�p�2�M �#�v �1�[�X �8�X�e�X �>�Q�r�2�p�2�`�- �i�?�2 �2�M�b�2�K�#�H�2

���p�2�`���;�B�M�; �Q�p�2�` �� �b�T�2�+�B�}�+ �r�B�M�/�Q�rk �M�Q�r �+�Q�`�`�2�b�T�Q�M�/�b �i�Q ���p�2�`���;�B�M�;

�Q�p�2�` �i�?�2 �+�Q�M�+���i�2�M���i�2�/ �i�B�K�2 �b�2�`�B�2�b �Q�7 �/�B�z�2�`�2�M�i �`�2�T�H�B�+���b�- �+�Q�M�b�B�/�2�`�B�M�;

���i �2���+�? �i�B�K�2 �i�?�2 �b�v�b�i�2�Kl(k) �+�m�`�`�2�M�i�H�v �B�M �r�B�M�/�Q�rk�X

�h�?�2 �K���B�M ���/�p���M�i���;�2 �Q�7�_�1�l�a �+�Q�K�T���`�2�/ �i�Q�h�_�l�a �B�b �i�?���i

�� �;�B�p�2�M �`�2�T�H�B�+��l �B�b �M�Q �H�Q�M�;�2�` �+�Q�M�}�M�2�/ �i�Q �� �M���`�`�Q�r �`���M�;�2 �Q�7�

�+�H�Q�b�2 �i�Q �i�?�2 ���M�+�?�Q�`� k �Q�7 �� �b�B�M�;�H�2 �r�B�M�/�Q�rk(l )�- �#�m�i �+���M �b�r�2�2�T

�i�?�2 �2�M�i�B�`�2� �@�`���M�;�2 �#�v �?�Q�T�T�B�M�; �#�2�i�r�2�2�M �r�B�M�/�Q�r�b�X �h�?�B�b �K���v �b�B�;�M�B�7�@

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

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

�i�Q �i�?�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2�X�R�8�e�-�k�3�y�>�Q�r�2�p�2�`�- �B�i �r�B�H�H �Q�M�H�v �/�Q �b�Q �B�M

�b�B�i�m���i�B�Q�M�b �r�?�2�`�2 �i�?�2�b�2 �#���`�`�B�2�`�b ���`�2 �`�2�/�m�+�2�/ �B�M �b�T�2�+�B�}�+� �@�`���M�;�2�b

�U�*�?���T�i�2�` �9�V�X �A�M �i�?�B�b �+���b�2�- �i�?�2 �Q�`�i�?�Q�;�Q�M���H �#���`�`�B�2�`�b �T�`�2�b�2�M�i �B�M �Q�i�?�2�`

� �@�`���M�;�2�b �+���M �#�2 �+�B�`�+�m�K�p�2�M�i�2�/ �#�v �p���`�B���#�H�2�@� �T���i�?�b�- ���+�+�2�b�b�B�#�H�2 �B�M

�_�1�l�a �#�m�i �M�Q�i �B�M�h�_�l�a �X �h�?�2�_�1�l�a �b�+�?�2�K�2 �B�b �K�2�M�i�B�Q�M�2�/ �?�2�`�2

�/�m�2 �i�Q �B�i�b ���M���H�Q�;�v �r�B�i�? �i�?�2�*�"�l�a �b�+�?�2�K�2 �U�M�2�t�i �b�2�+�i�B�Q�M�V�- �#�m�i �M�Q�i

�m�b�2�/ �B�M �i�?�2 �T�`�2�b�2�M�i �+���H�+�m�H���i�B�Q�M�b�X
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�*�Q�M�p�2�v�Q�` �"�2�H�i �l�K�#�`�2�H�H�� �a���K�T�H�B�M�; �U�*�"�l�a�V

�h�?�2 �+�Q�M�p�2�v�Q�` �#�2�H�i �m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �U�*�"�l�a �V �b�+�?�2�K�2 �B�b �B�M�i�`�Q�@

�/�m�+�2�/ �?�2�`�2 �7�Q�` �i�?�2 �}�`�b�i �i�B�K�2�X �A�i �B�b �B�M�b�T�B�`�2�/ �7�`�Q�K �i�?�2 �+�Q�M�p�2�v�Q�` �#�2�H�i

�i�?�2�`�K�Q�/�v�M���K�B�+ �B�M�i�2�;�`���i�B�Q�M �U�*�"�h�A�V �K�2�i�?�Q�/�- �T�`�Q�T�Q�b�2�/ �`�2�+�2�M�i�H�v

�7�Q�` ���H�+�?�2�K�B�+���H �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b�-�R�8�3���M�/ �2�t�i�2�M�/�2�/ �?�2�`�2 �7�Q�`

�i�?�2 ���T�T�H�B�+���i�B�Q�M �i�Q �+�Q�M�7�Q�`�K���i�B�Q�M���H �+�?���M�;�2�b�X

�A�M�*�"�l�a �- �Q�M�2 ���H�b�Q �+�Q�M�b�B�/�2�`�b �� �b�2�i �Q�7L �`�2�T�H�B�+���bl = 0 ; 1: : : L � 1

�r�?�B�+�? �K�m�b�i �#�2 �b�B�K�m�H���i�2�/ �B�M �T���`���H�H�2�H�X ���b �B�M�h�_�l�a �2���+�? �b�v�b�i�2�Kl

�`�m�M�b �b�i�2���/�B�H�v �B�M �Q�M�2 �Q�7K �+�Q�`�`�2�b�T�Q�M�/�B�M�; �r�B�M�/�Q�r�bk = 0 ; 1: : : K � 1�-

�r�B�i�?L = K ���M�/ �i�?�2 ���/�/�B�i�B�Q�M���H �+�Q�M�b�i�`���B�M�i �i�?���i �i�?�2�b�2 �M�m�K�#�2�`�b

�K�m�b�i �#�2 �2�p�2�M�X �h�?�2 �`�2�T�H�B�+���@�i�Q�@�r�B�M�/�Q�r ���b�b�B�;�M�K�2�M�ik(l ) �Q�l̀ (k) ���H�b�Q

�T�`�2�b�2�`�p�2�/ ���H�Q�M�; �i�?�2 �b�B�K�m�H���i�B�Q�M�b�X �h�?�2 �/�B�z�2�`�2�M�+�2 �i�Q�h�_�l�a �B�b �i�?���i

�i�?�2K ���M�+�?�Q�`�b� k �B�M �1�[�X �8�X�9 ���`�2 ���H�H�Q�r�2�/ �i�Q �2�p�Q�H�p�2 �/�v�M���K�B�+���H�H�v�- �b�Q

�i�?���i �i�?�2�v �7�Q�H�H�Q�r �i�?�2 �+�Q�m�`�b�2 �Q�7 �� �+�Q�M�p�2�v�Q�` �#�2�H�i �U�*�"�V�- ���b �B�H�H�m�b�i�`���i�2�/

�B�M �6�B�;�X �8�X�R�X

�h�?�2 �2�p�Q�H�m�i�B�Q�M�b �Q�7 �i�?�2� k �@�p���`�B���#�H�2�b ���`�2 �+�Q�m�T�H�2�/ �i�Q �2���+�? �Q�i�?�2�`

�#�v �K�2���M�b �Q�7 �� �b�2�[�m�2�M�+�2 �Q�7 �?���`�/ �+�Q�M�b�i�`���B�M�i�b �2�M�7�Q�`�+�B�M�; �� �+�Q�M�b�i���M�i

�b�T���+�B�M�; ���M�/ �� �K�B�`�`�Q�`�B�M�; ���i �i�r�Q �2�t�i�`�2�K�2 �T�Q�B�M�i�b� �*�"
� ���M�/� �*�"

+ �X �h�?�m�b�-

�i�?�2�v ���`�2 �2�M�i�B�`�2�H�v �/�2�i�2�`�K�B�M�2�/ �#�v �� �b�B�M�;�H�2 �/�v�M���K�B�+���H �p���`�B���#�H�2� ���b

� k (�) = � �*�"
� +( � �*�"

+ � � �*�"
� ) � (� + k��) �r�B�i�?�� = 2 �K � 1 ;

�U�8�X�3�V

�r�?�2�`�2

� (� ) =

(
� � 1� �B�7� < �

2 � � � 1� �B�7� � �
�7�Q�`� 2 [0; 2� ) ; �U�8�X�N�V

�B�b �� �+�Q�M�i�B�M�m�Q�m�b ���M�/ �T�2�`�B�Q�/�B�+ �x�B�;�@�x���; �7�m�M�+�i�B�Q�M �Q�7 �T�2�`�B�Q�/2� ���M�/

�B�K���;�2 �`���M�;�2[0; 1]�X �h�?�2�*�" ���/�p���M�+�2 �p���`�B���#�H�2� �B�b �+�Q�M�i�B�M�m�Q�m�b ���M�/

�B�M�}�M�B�i�2�@�`���M�;�2�/�- ���M�/ �`�2�T�`�2�b�2�M�i�b �i�?�2 �Q�p�2�`���H�H ���/�p���M�+�2 �Q�7 �i�?�2 �*�"�-
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�b�m�+�+�2�b�b�B�p�2 �K�m�H�i�B�T�H�2�b �Q�72� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q ���b �K���M�v �7�m�H�H �`�Q�i���i�B�Q�M�b�X

���M ���/�p���M�+�2 �Q�7 �i�?�2 �*�" �#�v�� �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �� �+�v�+�H�B�+ �T�2�`�K�m�i���i�B�Q�M

�Q�7 �i�?�2K ���M�+�?�Q�`�b�- �2���+�? ���M�+�?�Q�` �K�Q�p�B�M�; �#�v �Q�M�2 �T�Q�b�B�i�B�Q�M �7�Q�`�r���`�/

���H�Q�M�; �i�?�2 �*�"�X �a�B�M�+�2K �B�b �+�?�Q�b�2�M �i�Q �#�2 �2�p�2�M�- ���M �B�M�+�`�2���b�2 �Q�7� ���H�r���v�b

�+�Q�`�`�2�b�T�Q�M�/�b �i�Q ���M �B�M�+�`�2���b�2 �Q�7� k �7�Q�` �?���H�7 �Q�7 �i�?�2 ���M�+�?�Q�`�b �U�7�Q�`�r���`�/�@

�K�Q�p�B�M�; �b�B�/�2 �Q�7 �i�?�2 �*�"�V ���M�/ �� �/�2�+�`�2���b�2 �Q�7� k �7�Q�` �i�?�2 �Q�i�?�2�` �?���H�7

�U�#���+�F�r���`�/�@�K�Q�p�B�M�; �b�B�/�2 �Q�7 �i�?�2 �*�"�V�X �h�?�B�b �+�?�Q�B�+�2 ���H�b�Q �B�K�T�H�B�2�b �i�?���i� �@

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

�r�?�2�`�2 �i�?�2�`�2 �B�b �Q�M�2 ���M�+�?�Q�` ���i� �*�"
� �Q�M�2 ���i� �*�"

+ �X �a�B�M�+�2 ���M ���/�p���M�+�2

�Q�7 �i�?�2 �*�" �p���`�B���#�H�2 �#�v2� �H�2���p�2�b �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K �B�M�p���`�B���M�i�- �i�?�2

�p���`�B���#�H�2� �r�B�H�H �+�Q�K�K�Q�M�H�v �#�2 �`�2�7�Q�H�/�2�/ �B�M�i�Q �i�?�2 �`�2�7�2�`�2�M�+�2 �T�2�`�B�Q�/

[0; 2� ) �r�?�2�M �B�H�H�m�b�i�`���i�B�M�; �i�?�2 �`�2�b�m�H�i�b �Q�7 �i�?�2 �*�"�l�a �K�2�i�?�Q�/�X

�h�?�2 �>���K�B�H�i�Q�M�B���M �B�b �i�?�2�M �/�2�}�M�2�/ ���b

H y?(�s ; �) = H y(�s ; � ) +
p2

�

2m�
�r�B�i�? � = � (�) ; �U�8�X�R�y�V

�r�?�2�`�2m� �B�b �i�?�2 �K���b�b�@�T���`���K�2�i�2�` �Q�7 �i�?�2 �*�"�-p� �B�i�b �K�Q�K�2�M�i�m�K�-H y

�B�b �/�2�}�M�2�/ �#�v �1�[�X �8�X�8�-� (�) �B�b �;�B�p�2�M �#�v �1�[�X �8�X�3�- ���M�/ �i�?�2 �b�i���` �`�2�7�2�`�b

�i�Q ���M �2�t�i�2�M�/�2�/ �b�v�b�i�2�K �B�M �r�?�B�+�?� �U�p�B��� �V �B�b �M�Q�r �� �p���`�B���#�H�2 ���M�/

�M�Q �H�Q�M�;�2�` �� �T���`���K�2�i�2�` �U�i�?�m�b �i�?�2 �`�2�T�H���+�2�K�2�M�i �Q�7 �i�?�2 �b�2�K�B�@�+�Q�H�Q�M �#�v

�� �+�Q�K�K���V�X �h�?�2 �`�2�b�m�H�i�B�M�; �2�[�m���i�B�Q�M �Q�7 �K�Q�i�B�Q�M �7�Q�`� �`�2���/�b

•� =
_p�

m�

= �
1

m�

@H y(�s ; � )
@�

= �
� �*�"

+ � � �*�"
�

m�

K � 1X

k=0

@H(�tk ; � k )
@�k

� 0(� + k��) ; �U�8�X�R�R�V

�r�?�2�`�2 �i�?�2 �7�m�M�+�i�B�Q�M� 0 �B�b �i�?�2 �/�2�`�B�p���i�B�p�2 �Q�7 �i�?�2 �x�B�;�@�x���; �7�m�M�+�i�B�Q�M �Q�7
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�1�[�X �8�X�N�- �;�B�p�2�M �Q�p�2�` �i�?�2 �`�2�7�2�`�2�M�+�2 �T�2�`�B�Q�/[0; 2� ) �#�v

� 0(� ) =

(
� � 1 �B�7� < �

� � � 1 �B�7� � �
�7�Q�`� 2 [0; 2� ) : �U�8�X�R�k�V

�6�Q�`�K���H�H�v�- �i�?�2 �/�2�`�B�p���i�B�p�2 �B�b �M�Q�i �/�2�}�M�2�/ �r�?�2�M� �B�b ���M �B�M�i�2�;�2�` �K�m�H�i�B�T�H�2
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�`�2�H���i�2�/ �i�Q �i�?�2 �C���+�Q�#�B���M �Q�7 �i�?�2 �i�`���M�b�7�Q�`�K���i�B�Q�M �7�`�Q�K �*���`�i�2�b�B���M

�+�Q�Q�`�/�B�M���i�2�b �i�Q �� �;�2�M�2�`���H�B�x�2�/ �+�Q�Q�`�/�B�M���i�2 �b�v�b�i�2�K �B�M�+�H�m�/�B�M�;� �U�b�2�2
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�7�m�`�i�?�2�` �/�B�b�+�m�b�b�B�Q�M �B�M �a�2�+�i�X �8�X�k�X�j�V�X

�>�2�`�2�- �7�Q�m�` �+�?�Q�B�+�2�b �Q�7 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2 �2�b�i�B�K���i�Q�`�b ���`�2 �+�Q�M�b�B�/�@

�2�`�2�/�, �/�B�`�2�+�i �+�Q�m�M�i�B�M�; ���M���H�v�b�B�b �U�.�*���L �V�- �T�`�Q�}�H�2 �K���i�+�?�B�M�; �U�S�J���h �V�-

�r�2�B�;�?�i�2�/ �?�B�b�i�Q�;�`���K ���M���H�v�b�B�b �K�2�i�?�Q�/ �U�q�>���J �V ���M�/ �i�?�2�`�K�Q�/�v�@

�M���K�B�+ �B�M�i�2�;�`���i�B�Q�M �U�h�A�L�h�V�X �L�Q�i�2 �i�?���i�S�J���h �B�b �/�B�b�+�m�b�b�2�/ �7�Q�`

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

�2�[�m���i�B�Q�M�b ���`�2 �T�`�Q�p�B�/�2�/ �?�2�`�2 �B�M ���M �m�M�#�B�M�M�2�/ �7�Q�`�K ���M�/ �+�Q�M�b�B�/�2�`�B�M�;

�B�M�}�M�B�i�2 �2�M�b�2�K�#�H�2 ���p�2�`���;�2�b�X �h�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �#�B�M�M�B�M�; ���M�/ �i�?�2

�m�b�2 �Q�7 �}�M�B�i�2 �B�b �/�B�b�+�m�b�b�2�/ �b�m�#�b�2�[�m�2�M�i�H�v �B�M �a�2�+�i�X �8�X�k�X�9

�.�B�`�2�+�i �*�Q�m�M�i�B�M�; ���M���H�v�b�B�b �U�.�*���L�V

�.�B�`�2�+�i �+�Q�m�M�i�B�M�; ���M���H�v�b�B�b �U�.�*���L �V �Q�M�H�v ���T�T�H�B�2�b �i�Q�.�*�L�h �b���K�T�H�B�M�;�X

�:�B�p�2�M �i�?�2 �m�M�#�B���b�2�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �Q�7 �1�[�X �8�X�R�- �i�?�2

�m�M�/�2�`�H�v�B�M�; �S�J�6 �B�b �Q�#�i���B�M�2�/ �#�v �"�Q�H�i�x�K���M�M �B�M�p�2�`�b�B�Q�M ���b

Gz(� ) = � � � 1 �H�Mp(� ) ; �U�8�X�R�d�V

�r�?�2�`�2� = ( kB T) � 1�-kB �#�2�B�M�; �i�?�2 �"�Q�H�i�x�K���M�M �+�Q�M�b�i���M�i ���M�/T �i�?�2

���#�b�Q�H�m�i�2 �i�2�K�T�2�`���i�m�`�2�X

�"�2�+���m�b�2 �B�i �`�2�H�B�2�b �Q�M �� �b�B�M�;�H�2 �m�M�#�B���b�2�/ �/�B�b�i�`�B�#�m�i�B�Q�M�- �i�?�2 �2�b�i�B�K���i�Q�`

�.�*���L �B�b �`�2�b�i�`�B�+�i�2�/ �i�Q �i�?�2 �b���K�T�H�B�M�; �K�2�i�?�Q�/�.�*�L�h �- �H�2���/�B�M�; �i�Q

�i�?�2 �+�Q�K�#�B�M���i�B�Q�M�.�*�L�h �@�.�*���L �X

�S�`�Q�7�B�H�2 �J���i�+�?�B�M�; �U�S�J���h�V

�"�2�7�Q�`�2 �i�?�2 ���T�T�2���`���M�+�2 �Q�7 �K���t�B�K�m�K�@�H�B�F�2�H�B�?�Q�Q�/ �b�+�?�2�K�2�b �b�m�+�? ���b

�q�>���J �B�M �i�?�2 �M�B�M�2�i�B�2�b�R�k�3�-�9�8�d���9�e�y�U�a�2�+�i�X �8�X�k�X�k�V�- �i�?�2 ���M���H�v�b�B�b �Q�7

�m�K�#�`�2�H�H���@�b���K�T�H�B�M�; �b�B�K�m�H���i�B�Q�M�b �?���b �i�v�T�B�+���H�H�v �`�2�H�B�2�/ �Q�M �T�`�Q�}�H�2 �K���i�+�?�@

�B�M�; �U�S�J���h �V�- �+�Q�K�K�Q�M�H�v �T�2�`�7�Q�`�K�2�/ �K���M�m���H�H�v�-�B�X�2�X�#�v �p�B�b�m���H �B�M�@

�b�T�2�+�i�B�Q�M�X

�h�?�2 �U�M�Q�`�K���H�B�x�2�/�V �m�M�#�B���b�2�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b �+�Q�`�`�2�@
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�b�T�Q�M�/�B�M�; �i�Q �1�[�X �8�X�e �+���M �#�2 �`�2�+�Q�p�2�`�2�/ �#�v �`�2�r�2�B�;�?�i�B�M�;�R�k�8�-�j�e�d

pk (� ) =
�2�t�T[� Bk (� )]

R� +

� �
d� �2�t�T[� Bk (� )]

~pk (� ) ; �U�8�X�R�3�V

���M�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �m�M�#�B���b�2�/ �S�J�6�p�B���1�[�X �8�X�R�d ���b

Gz
k (� ) = � � � 1 �H�Mpk (� ) + Fk : �U�8�X�R�N�V

�>�2�`�2�- �i�?�2 �m�M�F�M�Q�r�M �Q�z�b�2�i �+�Q�M�b�i���M�i �?���b �#�2�2�M �r�`�B�i�i�2�M �2�t�T�H�B�+�B�i�H�v

���bFk �- �#�2�+���m�b�2 �B�i �B�b �;�2�M�2�`���H�H�v �M�Q�i �i�?�2 �b���K�2 �7�Q�` �i�?�2k �r�B�M�/�Q�r�b�-

�B�X�2�X�Q�M�H�v �i�?�2 �p���H�m�2 �7�Q�`�Q�M�2�Q�7 �i�?�2�K �+���M �b�2�i ���`�#�B�i�`���`�B�H�v�X �A�M �i�?�2

�S�J���h ���T�T�`�Q���+�?�- �i�?�2K � 1 �`�2�K���B�M�B�M�;Fk �p���H�m�2�b ���`�2 ���/�D�m�b�i�2�/ �b�Q

���b �i�Q �Q�#�i���B�M �� �+�Q�M�i�B�M�m�Q�m�b �S�J�6 �Q�p�2�` �i�?�2 �2�M�i�B�`�2� �@�`���M�;�2�X �*�H�2���`�H�v�-

�i�?�B�b �`�2�[�m�B�`�2�b �i�?���i �i�?�2 �#�B���b�2�/ �T�`�Q�#���#�B�H�B�i�B�2�b~pk (� ) �+�Q�p�2�` �i�?�2 �2�M�i�B�`�2� �@

�`���M�;�2 ���M�/ ���`�2 �7�m�H�H�v �+�Q�M�M�2�+�i�2�/ �#�v �Q�p�2�`�H���T �`�2�;�B�Q�M�b�- �m�b�m���H�H�v �#�2�i�r�2�2�M

�b�m�+�+�2�b�b�B�p�2 �r�B�M�/�Q�r�b�X

�h�?�2�S�J���h �2�b�i�B�K���i�Q�` �B�b �K�2�M�i�B�Q�M�2�/ �?�2�`�2 �/�m�2 �i�Q �B�i�b �?�B�b�i�Q�`�B�+���H

�B�K�T�Q�`�i���M�+�2 ���M�/ �B�M �`�2�H���i�B�Q�M �i�Q �i�?�2�q�>���J �K�2�i�?�Q�/ �U�M�2�t�i �b�2�+�i�B�Q�M�V�-

�#�m�i �r�B�H�H �M�Q�i �#�2 �m�b�2�/ �B�M �i�?�2 �T�`�2�b�2�M�i �+���H�+�m�H���i�B�Q�M�b�X

�q�2�B�;�?�i�2�/ �>�B�b�i�Q�;�`���K ���M���H�v�b�B�b �J�2�i�?�Q�/ �U�q�>���J�V

�A�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �i�?�2�h�_�l�a ���M�/�_�1�l�a �b���K�T�H�B�M�; �b�+�?�2�K�2�b�- �i�?�2

�r�2�B�;�?�i�2�/ �?�B�b�i�Q�;�`���K ���M���H�v�b�B�b �K�2�i�?�Q�/�9�8�N�U�q�>���J �V �+���M �#�2 �p�B�2�r�2�/

���b �� �;�2�M�2�`���H�B�x���i�B�Q�M �Q�7 �i�?�2�S�J���h �2�b�i�B�K���i�Q�`�- �r�?�2�`�2 �i�?�2 �+�Q�M�b�i���M�i�b

Fk �B�M �1�[�X �8�X�R�N ���`�2 �+���H�+�m�H���i�2�/ �B�i�2�`���i�B�p�2�H�v ���M�/ ���m�i�Q�K���i�B�+���H�H�v�X �A�M ���/�@

�/�B�i�B�Q�M�- �B�i �B�b ���H�b�Q �� �K���t�B�K�m�K�@�H�B�F�2�H�B�?�Q�Q�/ �2�b�i�B�K���i�Q�`�- �r�?�B�+�? �+�Q�K�#�B�M�2�b

�i�?�2 �/���i�� �7�`�Q�K ���H�H �r�B�M�/�Q�r�b �b�B�K�m�H�i���M�2�Q�m�b�H�v �i���F�B�M�; �B�M�i�Q ���+�+�Q�m�M�i

�i�?�2�B�` �b�i���i�B�b�i�B�+���H �r�2�B�;�?�i�b ���i ���M�v �;�B�p�2�M� �X �G�B�F�2�S�J���h �- �B�i �r�B�H�H �Q�M�H�v

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

� �@�`���M�;�2 ���M�/ ���`�2 �7�m�H�H�v �+�Q�M�M�2�+�i�2�/ �#�v �Q�p�2�`�H���T �`�2�;�B�Q�M�b�-�B�X�2�X�B�i �+���M�M�Q�i

�;�2�M�2�`���i�2 �T�B�2�+�2�b �Q�7 �i�?�2 �S�J�6 �i�?���i ���`�2 �M�Q�i �b���K�T�H�2�/ �Q�` �Q�M�H�v �b���K�@
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�T�H�2�/ �#�v �/�B�b�+�Q�M�M�2�+�i�2�/ �r�B�M�/�Q�r�b�X �h�?�2 �K�2�i�?�Q�/ �B�b �/�B�b�+�m�b�b�2�/ �}�`�b�i �B�M

�B�i�b �Q�`�B�;�B�M���H ���T�T�H�B�+���i�B�Q�M �i�Q�h�_�l�a �Q��̀_�1�l�a�X �A�i �B�b �b�m�#�b�2�[�m�2�M�i�H�v

�;�2�M�2�`���H�B�x�2�/ �i�Q�*�"�l�a �X

�h�?�2 �#���b�B�+ �B�/�2�� �m�M�/�2�`�H�v�B�M�;�q�>���J �B�b �i�?���i �B�7 �Q�M�2 �F�M�2�r�� �T�`�B�Q�`�B

�i�?�2 �7�Q�`�K �Q�7 �i�?�2 �m�M�#�B���b�2�/ �/�B�b�i�`�B�#�m�i�B�Q�Mp(� )�- �i�?�2�M �i�?�2 �r�2�B�;�?�iFk

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

�`�2�r�2�B�;�?�i�B�M�; �7�Q�` �i�?�2 �2�z�2�+�i �Q�7 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���HBk �- �M���K�2�H�v

Fk = � � � 1 �H�M
Z � +

� �

d� p(� ) �2�t�T[� � Bk (� )] : �U�8�X�k�y�V

�A�M �i�?�B�b �+���b�2�- �i�?�2 �#�B���b�2�/ �/�B�b�i�`�B�#�m�i�B�Q�M�b �+�Q�m�H�/ �#�2 �`�2�+���H�+�m�H���i�2�/ �#�v

�+�Q�`�`�2�+�i�B�M�; �7�Q�` �i�?�2 �7���+�i �i�?���i �i�?�2 �b�i���i�B�b�i�B�+���H �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 ��

�r�B�M�/�Q�rk �B�b �b�2�i �i�QNk �7�`���K�2�b �#�v �i�?�2 �m�b�2�`�- �`���i�?�2�` �i�?���M �#�2�B�M�;

�T�`�Q�T�Q�`�i�B�Q�M���H �i�Q �B�i�b �"�Q�H�i�x�K���M�M �7���+�i�Q�` �2�t�T[� �F k ]�X �h�?�B�b �H�2���/�b �i�Q

p(� ) =
P K � 1

k=0 Nk ~pk (� )
P K � 1

k=0 Nk �2�t�T[� (Fk � B k (� ))]
; �U�8�X�k�R�V

�1�[�b�X �8�X�k�R ���M�/ �8�X�k�y �+���M �#�2 �b�Q�H�p�2�/ �b�2�H�7�@�+�Q�M�b�B�b�i�2�M�i�H�v �7�Q�` �i�?�2 �7���+�i�Q�`�bFk �-

�r�B�i�? �i�?�2 �T�`�Q�p�B�b�Q �i�?���i �Q�M�2 �Q�7 �i�?�2�K �U�2�X�;�XF0�V �B�b �+�Q�M�b�i�`���B�M�2�/ �#�v �i�?�2

�M�Q�`�K���H�B�x���i�B�Q�M �Q�7 �#�Q�i�?p(� ) ���M�/ �i�?�2~pk (� ) �/�B�b�i�`�B�#�m�i�B�Q�M�b�X �h�?�2 �S�J�6

�B�b �i�?�2�M �Q�#�i���B�M�2�/ �#�v ���T�T�H�B�+���i�B�Q�M �Q�7 �1�[�b�X �8�X�k�R ���M�/ �8�X�R�d�X �1�[�b�X �8�X�k�y

���M�/ �8�X�k�R �`�2�T�`�2�b�2�M�i �i�?�2 �b�Q�@�+���H�H�2�/ �m�M�#�B�M�M�2�/ �p���`�B���M�i�j�3�R�-�j�3�k�-�9�N�d���9�N�N

�Q�7�q�>���J �X �h�?�2 �#�B�M�M�2�/ �p���`�B���M�i�- �K�Q�`�2 �+�Q�K�K�Q�M�H�v �2�M�+�Q�m�M�i�2�`�2�/ �B�M

�i�?�2 �H�B�i�2�`���i�m�`�2�- �r�B�H�H �#�2 �T�`�2�b�2�M�i�2�/ �B�M �a�2�+�i�X �8�X�j�X

�h�?�2�q�>���J �2�b�i�B�K���i�Q�` �+���M ���H�b�Q �#�2 ���T�T�H�B�2�/ �i�Q �i�?�2�*�"�l�a

�+���b�2�- �#���b�2�/ �Q�M �i�?�2� �@�`�2�b�Q�H�p�2�/ �#�B���b�2�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7

�1�[�X �8�X�R�8�X �A�M �i�?�B�b �+���b�2�- �i�?�2 �i�r�Q �2�[�m���i�B�Q�M�b �;�2�M�2�`���H�B�x�B�M�; �1�[�b�X �8�X�k�y

���M�/ �8�X�k�R

F (�) = � � � 1 �H�M
Z � +

� �

d� p(� ) �2�t�T[� � B� (� ; �)] �U�8�X�k�k�V
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���M�/

p(� ) =

R2�
0 d� P(�) ~p� (� ; �)

R2�
0 d� P(�) �2�t�T[� (F (�) � B � (� ; �))]

; �U�8�X�k�j�V
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�;�2�M�2�`���H�B�x�2�/ �+�Q�Q�`�/�B�M���i�2 �b�v�b�i�2�K �i�?���i �B�M�+�H�m�/�2�b� �X ���b �� �`�2�b�m�H�i�- �i�?�2

�7�Q�`�+�2FK �B�b �M�Q �H�Q�M�;�2�` �Q�M�H�v �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �*���`�i�2�b�B���M �K�Q�K�2�M�i���-

�#�m�i �B�i ���H�b�Q �/�2�T�2�M�/�b �Q�M �i�?�2 �+�Q�Q�`�/�B�M���i�2�b �U�K�2�i�`�B�+�@�i�2�M�b�Q�` �2�z�2�+�i�V�X

�h�?�2 �F�B�M�2�i�B�+ �2�M�2�`�;�v �Q�7 �� �b�v�b�i�2�K �Q�7 �i�r�Q �K���b�b�2�bm ���i �/�B�b�i���M�+�2�

�B�b �;�B�p�2�M �#�v(1/4) m� 2! 2�- �r�?�2�`�2! �B�b �i�?�2 ���M�;�m�H���` �p�2�H�Q�+�B�i�v�X ���b ��

�`�2�b�m�H�i�-K �/�2�T�2�M�/�b �[�m���/�`���i�B�+���H�H�v �Q�M� �- �H�2���/�B�M�; �i�Q �� �F�B�M�2�i�B�+�@�2�M�2�`�;�v

�+�Q�M�i�`�B�#�m�i�B�Q�MGK �i�?���i �B�b �T�`�Q�T�Q�`�i�B�Q�M���H �i�Q� 2� � 1 �H�M(� )�X �q�B�i�?�B�M ��

�+�Q�M�b�i���M�i�- �i�?�B�b �+�Q�M�i�`�B�#�m�i�B�Q�M �+���M�+�2�H�b �Q�m�i �r�B�i�? �i�?�2 �C���+�Q�#�B���M�@�7���+�i�Q�`

�+�Q�`�`�2�+�i�B�Q�M�9�e�N�B�M �1�[�X �8�X�k�d�X �6�Q�` �i�?�B�b �`�2���b�Q�M�- �i�?�2 �T�Q�i�2�M�i�B���H�@�2�M�2�`�;�v

�i�2�`�KG(� ) �1�[�X �8�X�k�d �+���M �#�2 �/�B�`�2�+�i�H�v �B�/�2�M�i�B�}�2�/ �r�B�i�? �i�?�2 �2�t�+�2�b�b �7�`�2�2

�2�M�2�`�;�vG(� ) �B�M �1�[�X �8�X�k�d�- �D�m�b�i�B�7�v�B�M�; �i�?�2 �m�b�2 �Q�7 �i�?�2 �b���K�2 �b�v�K�#�Q�H�X

�6�B�M���H�H�v�- �i�?�2 �S�J�6 �+���M �#�2 �+�Q�M�p�2�`�i�2�/ �B�M�i�Q �� �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2

�#�2�i�r�2�2�M �i�?�2 �#�Q�m�M�/ ���M�/ �7�`�2�2 �b�i���i�2�b �Q�7 �i�?�2 �?�Q�b�i�@�;�m�2�b�i �b�v�b�i�2�K�X �h�?�B�b

�`�2�[�m�B�`�2�b �i�?�2 �B�M�i�`�Q�/�m�+�i�B�Q�M �Q�7 �� �+�m�i�Q�z �/�B�b�i���M�+�2� � �i�Q �b�2�T���`���i�2 �i�?�2

�i�r�Q �b�i���i�2�b�-�R�9�N���M�/ �?���b �i�Q �i���F�2 �i�?�2 ���T�T�`�Q�T�`�B���i�2 �b�i���M�/���`�/�@�b�i���i�2 �/�2�7�@

�B�M�B�i�B�Q�M �B�M�i�Q ���+�+�Q�m�M�i�X�k�k�N�-�k�j�y�-�9�8�R�-�9�d�R�-�9�d�k�-�8�y�9�-�8�y�8�h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;

�2�[�m���i�B�Q�M �B�b

� G�� = � � � 1 �H�M

R� �

� �
� 2 d� �2�t�T[� �G (� )]

R� +

� �
d� � 2 �2�t�T[� �G (� )]

� � � 1 �H�M
4� (� 3

+ � � 3
� )

3V �� ; �U�8�X�k�3�V

�r�?�2�`�2V �� �B�b �i�?�2 �b�i���M�/���`�/�@�b�i���i�2 �K�Q�H�2�+�m�H���` �p�Q�H�m�K�2�X �h�?�B�b �p�Q�H�m�K�2

�/�2�T�2�M�/�b �Q�M �i�?�2 ���/�Q�T�i�2�/ �b�i���M�/���`�/�@�b�i���i�2 �+�Q�M�p�2�M�i�B�Q�M�X �6�Q�` �� �K�Q�H���H

�`�2�7�2�`�2�M�+�2 �+�Q�M�+�2�M�i�`���i�B�Q�Mb�� �4 �R �K�Q�H��F�;� 1�- �B�i �B�b �;�B�p�2�M �#�vV �� =

(NA � �b�p�ib�� ) � 1�- �r�?�2�`�2� �b�p�i�B�b �i�?�2 �T�m�`�2�@�b�Q�H�p�2�M�i �/�2�M�b�B�i�v ���M�/NA �i�?�2

���p�Q�;���/�`�Q �M�m�K�#�2�`�X �6�Q�` �� �K�Q�H���` �`�2�7�2�`�2�M�+�2 �+�Q�M�+�2�M�i�`���i�B�Q�Mm�� �4 �R

�K�Q�H��/�K� 3�- �B�i �B�b �;�B�p�2�M �#�vV �� = ( NA m�� ) � 1 = 1 :66 �M�K3�X
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�"�B�M�M�B�M�; ���M�/ �6�B�M�B�i�2 �a���K�T�H�B�M�;

�h�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �#�B�M�M�B�M�; �U�i�Q �`�2�T�`�2�b�2�M�i �+�Q�M�i�B�M�m�Q�m�b �7�m�M�+�i�B�Q�M�b

���b �?�B�b�i�Q�;�`���K�b�V ���M�/ �i�?�2 �m�b�2 �Q�7 �J�. �i�`���D�2�+�i�Q�`�B�2�b �U���b �� �"�Q�H�i�x�K���M�M�@

�r�2�B�;�?�i�2�/ �b�m�#�b�i�B�i�m�i�2 �7�Q�` �B�M�}�M�B�i�2 �+�Q�M�}�;�m�`���i�B�Q�M �2�M�b�2�K�#�H�2�V �B�b �M�2�+�2�b�b���`�v

�7�Q�` �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �K���M�B�T�m�H���i�B�Q�M �Q�7 �i�?�2 �2�[�m���i�B�Q�M�b �Q�7 �a�2�+�i�X �8�X�k�X�R�X

�"�B�M�M�B�M�; �B�M�p�Q�H�p�2�b �i�?�2 ���T�T�`�Q�t�B�K���i�B�Q�M �Q�7 �i�?�2 �B�M�}�M�B�i�2�b�B�K���H �.�B�`���+

� �@�7�m�M�+�i�B�Q�M �U�1�[�b�X �8�X�R�- �8�X�e�- �8�X�R�8 ���M�/ �8�X�R�e�V �#�v �� �}�M�B�i�2�@�r�B�/�i�? �#�B�M�M�B�M�;

�7�m�M�+�i�B�Q�M� (� ; � � )

� (� ) ! � (� ; � � ) =

8
<

:
1/� � �B�7� � � /2 � � < � � /2

0 �Q�i�?�2�`�r�B�b�2
; �U�8�X�k�N�V

�r�?�2�`�2� � �B�b �i�?�2 �#�B�M �r�B�/�i�?�X �A�i �B�b �i�?�2�M �+�Q�M�p�2�M�B�2�M�i �i�Q �B�M�i�`�Q�/�m�+�2

�� �+�Q�`�`�2�b�T�Q�M�/�B�M�; �b�2�i �Q�7J �#�B�M�M�B�M�; �7�m�M�+�i�B�Q�M�b� j (� )�- �r�B�i�?J =

0; 1; : : : ; J � 1�- �/�2�}�M�2�/ �#�v

� j (� ) = � (� � � j ; � � ) �U�8�X�j�y�V

�r�B�i�?

� j = � � + j (� + � � � ) ; �U�8�X�j�R�V

�r�?�2�`�2� � ���M�/� + �/�2�}�M�2 �i�?�2 �`���M�;�2 �i�Q �#�2 �+�Q�p�2�`�2�/�X �A�7 �� �;�B�p�2�M �p���H�m�2

� �B�b �r�B�i�?�B�M �i�?�B�b�- �B�i �B�b ���b�b�B�;�M�2�/ �i�Q �Q�M�2 ���M�/ �Q�M�H�v �Q�M�2 �Q�7 �i�?�2 �#�B�M�b�- �b�Q

�i�?���i

� �
J � 1X

j =0

� j (� ) = 1 8 � � � � < � + : �U�8�X�j�k�V

�A�M �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �/�B�b�+�`�2�i�2 �?�B�b�i�Q�;�`���K �`�2�T�`�2�b�2�M�i���i�B�Q�M�- �� �T�`�Q�#�@

���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �#�2�+�Q�K�2�b ��J �@�/�B�K�2�M�b�B�Q�M���H �p�2�+�i�Q�` �r�B�i�?
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�2�H�2�K�2�M�i�bpj �;�B�p�2�M �#�v

p(� 0) = h� (� 0 � � )i ! pj = h� j (� )i : �U�8�X�j�j�V

�P�r�B�M�; �i�Q �1�[�X �8�X�j�k�- �B�7p(� ) �B�b �M�Q�M�@�x�2�`�Q �Q�M�H�v �r�B�i�?�B�M �i�?�2 �`���M�;�2[� � ; � + ]�-

�Q�M�2 �?���b

� �
J � 1X

j =0

pj = 1 ; �U�8�X�j�9�V

�r�?�B�+�? �B�b �i�?�2 �?�B�b�i�Q�;�`���K �2�[�m�B�p���H�2�M�i �Q�7 �i�?�2 �M�Q�`�K���H�B�x���i�B�Q�M �+�Q�M�/�B�i�B�Q�M

�Q�7 �1�[�X �8�X�k�X �a�B�K�B�H���`�H�v�- �� �H�Q�+���H ���p�2�`���;�2 �7�m�M�+�i�B�Q�Mf (� ) �b�m�+�? ���b �i�?�2

�Q�M�2 �B�M �1�[�X �8�X�k�9 �#�2�+�Q�K�2�b ��J �@�/�B�K�2�M�b�B�Q�M���H �p�2�+�i�Q�` �r�B�i�? �2�H�2�K�2�M�i�bf j

�;�B�p�2�M �#�v

f (� 0) =
hf � (� 0 � � )i
h� (� 0 � � )

! f j =
hf � j (� )i
h� j (� )i

: �U�8�X�j�8�V

�*�Q�M�+�2�`�M�B�M�; �i�?�2 �m�b�2 �Q�7 �}�M�B�i�2 �J�. �i�`���D�2�+�i�Q�`�B�2�b�- �B�i �B�M�p�Q�H�p�2�b �`�2�T�H���+�@

�B�M�; �i�?�2 �2�M�b�2�K�#�H�2 ���p�2�`���;�2h:::i k �Q�p�2�` �� �r�B�M�/�Q�rk �#�v �}�M�B�i�2 �b�m�K�b �Q�p�2�`

�i�?�2Nk �7�`���K�2�b �U���H�`�2���/�v �"�Q�H�i�x�K���M�M�@�r�2�B�;�?�i�2�/�V �Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;

�J�. �i�`���D�2�+�i�Q�`�v�-�B�X�2�X

hf i k ! N � 1
k

N k � 1X

n =0

f k;n ; �U�8�X�j�e�V

�r�?�2�`�2f k;n �B�b �i�?�2 �p���H�m�2 �Q�7 �i�?�2 �[�m���M�i�B�i�vf �B�M �7�`���K�2n �Q�7 �i�`���D�2�+�i�Q�`�v

k�X �*�Q�K�#�B�M�B�M�; �r�B�i�? �1�[�X �8�X�j�j�- �Q�M�2 �Q�#�i���B�M�b

pk;j = N � 1
k

N k � 1X

n =0

� j (� k;n ) ; �U�8�X�j�d�V
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�r�B�i�? �1�[�X �8�X�j�9 �+�?���M�;�2�/ �i�Q

� �
J � 1X

j =0

pk;j = 1 : �U�8�X�j�3�V

�a�B�K�B�H���`�H�v�- �+�Q�K�#�B�M�B�M�; �r�B�i�? �1�[�X �8�X�j�8�- �Q�M�2 �Q�#�i���B�M�b

f k;j =
N � 1

k

P N k � 1
n =0 f k;n � j (� k;n )

N � 1
k

P N k
n =0 � j (� k;n )

: �U�8�X�j�N�V

�h�?�2 �K�Q�/�B�}�2�/ �2�[�m���i�B�Q�M�b �Q�7 �a�2�+�i�X �8�X�k �`�2�b�m�H�i�B�M�; �7�`�Q�K �i�?�2 ���T�T�H�B�+���i�B�Q�M

�Q�7 �1�[�b�X �8�X�j�d ���M�/ �8�X�j�N �i�?�2�b�2 �i�r�Q �+�?���M�;�2�b ���`�2 �#�`�B�2�~�v �b�m�K�K���`�B�x�2�/

�#�2�H�Q�r�X

�6�Q��̀.�*�L�h �- �1�[�X �8�X�R �#�2�+�Q�K�2�b

pj = N � 1
N � 1X

n =0

� j (� n ) ; �U�8�X�9�y�V

�r�?�2�`�2N �B�b �i�?�2 �M�m�K�#�2�` �Q�7 �7�`���K�2�b �B�M �i�?�2 �b�B�M�;�H�2 �J�. �i�`���D�2�+�i�Q�`�v�X

�6�Q��̀q�>���J �- �1�[�b�X �8�X�e�- �8�X�k�y ���M�/ �8�X�k�R �+���M �#�2 �+�Q�K�#�B�M�2�/ �B�M�i�Q

Fk = � � � 1 �H�M� �
J � 1X

j =0

pj �2�t�T[� � Bk (� j )] �U�8�X�9�R�V

���M�/

pj =
P K � 1

k=0

P N k � 1
n =0 � j (� k;n )

P K � 1
k=0 Nk �2�t�T[� (Fk � B k (� j ))]

: �U�8�X�9�k�V

�6�Q��̀*�"�l�a �- �1�[�b�X �8�X�R�8�- �8�X�R�e�- �8�X�k�k ���M�/ �8�X�k�j �+���M �#�2 �+�Q�K�#�B�M�2�/

�B�M�i�Q

Fi = � � � 1 �H�M� �
J � 1X

j =0

pj �2�t�T[� � B� (� j ; � i )] �U�8�X�9�j�V
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���M�/

pj =
P I � 1

i =0 Pi
P L � 1

l =0

P N l � 1
n =0 � j (� l;n ) � [ � 0;i � � l;n ; (2� ) � 1�� ]

P I � 1
i =0 Pi

P L � 1
l =0 �2�t�T[� (Fi � B � (� j ; � i ))]

;

�U�8�X�9�9�V

�r�?�2�`�2 �i�?�2 �i�`���D�2�+�i�Q�`�B�2�b �Q�7 �i�?�2 �`�2�T�H�B�+���bl = 0 ; 1; : : : ; L � 1 ���`�2 �+�Q�M�@

�b�B�/�2�`�2�/ �/�B�`�2�+�i�H�v�-i = 0 ; 1; : : : ; I � 1 �`�2�T�`�2�b�2�M�i �� �#�B�M�M�B�M�; �b�+�?�2�K�2

�Q�7 �#�B�M �r�B�/�i�?�� �7�Q�`� �Q�p�2�` �i�?�2 �B�M�i�2�`�p���H[0; 2� )�- ���M�/Pi �B�b �i�?�2

�+�Q�`�`�2�b�T�Q�M�/�B�M�; �?�B�b�i�Q�;�`���K �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7P(�) �X �A�M ���M���H�Q�;�v �r�B�i�?

�i�?�2 �b�2�+�Q�M�/ �/�2�H�i���@�7�m�M�+�i�B�Q�M �B�M �1�[�X �8�X�R�8�- �i�?�2 �b�2�+�Q�M�/ �#�B�M�M�B�M�; �7�m�M�+�i�B�Q�M

� �B�M �i�?�2 �M�m�K�2�`���i�Q�` �Q�7 �1�[�X �8�X�9�9 �b�2�`�p�2�b �i�Q �b�2�H�2�+�i �� �T�Q�b�b�B�#�H�2 �`�2�T�H�B�+��l

�B�M �i�?�2 �`�2�T�H�B�+���@�b�v�b�i�2�K �+�Q�M�}�;�m�`���i�B�Q�Mn �7�Q�` �r�?�B�+�? �i�?�2 �+�m�`�`�2�M�i� �@�p���H�m�2

� l;n = � l (� n ) �B�b �B�M �i�?�2 �T�b�2�m�/�Q�@�r�B�M�/�Q�r� 0;i = � 0(� i ) �/�2�}�M�2�/ �#�v

�i�?�2� �@�p���H�m�2 �Q�7 �`�2�T�H�B�+��0 �r�?�2�M �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2 �B�b� i �X

�6�B�M���H�H�v�- �7�Q�`�h�A�L�h�- �1�[�X �8�X�k�8 �#�2�+�Q�K�2�b

F U;j =
P K � 1

k=0

P N k � 1
n =0 FU;k;n � j (� k;n )

P K � 1
k=0

P N k � 1
n =0 � j (� k;n )

: �U�8�X�9�8�V

�h�?�2 �/�2�`�B�p���i�B�p�2F U;j �B�b �b�m�#�b�2�[�m�2�M�i�H�v �m�b�2�/ �B�M �i�?�2 �/�B�b�+�`�2�i�B�x�2�/ �p�2�`�b�B�Q�M

�Q�7 �1�[�X �8�X�k�e�- �M���K�2�H�v

� Gz = � �
J � 1X

j =0

wj F U;j ; �U�8�X�9�e�V

�r�?�2�`�2wj �[�m���/�`���i�m�`�2 �r�2�B�;�?�i�b�X �A�M �i�?�2 �T�`�2�b�2�M�i �r�Q�`�F�- �a�B�K�T�b�Q�M

�[�m���/�`���i�m�`�2�9�9�R�B�b �2�K�T�H�Q�v�2�/�- �B�M �r�?�B�+�? �+���b�2 �i�?�2 �[�m���/�`���i�m�`�2 �r�2�B�;�?�i�b

���H�i�2�`�M���i�2 �#�2�i�r�2�2�M �9�f�j �Uj �Q�/�/�V ���M�/ �k�f�j �Uj �2�p�2�M�V�- �r�B�i�? �i�?�2 �2�t�+�2�T�@

�i�B�Q�M���H �p���H�m�2 �R�f�j �r�?�2�Mj �B�b0 �Q�J̀ �X
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�* �P�J�S�l �h �� �h �A�P�L�� �G �. �1�h�� �A�G�a

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

�+�Q�K�#�B�M���i�B�Q�M �r�B�i�? �i�?�2 �p���`�B�Q�m�b �2�b�i�B�K���i�Q�`�b �U�a�2�+�i�X �8�X�k�X�k�V �r�2�`�2 �+���`�`�B�2�/

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

�#�B�M�/�B�M�; �7�`�2�2 �2�M�2�`�;�B�2�b� G�� �Q�7 �i�?�`�2�2 �?�Q�b�i�b �r�B�i�? �}�p�2 �;�m�2�b�i�b �B�M �i�?�`�2�2

�/�B�z�2�`�2�M�i �b�Q�H�p�2�M�i�b ���i300�E ���M�/1 �#����̀X �h�?�2 �?�Q�b�i�b�@�;�m�2�b�i �b�v�b�i�2�K�b

�+�Q�M�b�B�/�2�`�2�/ ���`�2 �i�?�2 �i�?�`�2�2 �+�`�Q�r�M �2�i�?�2�`�b �R�k�*�9�- �R�8�*�8 ���M�/ �R�3�*�e�- ���H�Q�M�;

�r�B�i�? �i�?�2 �}�p�2 ���H�F���H�B �+���i�B�Q�M�b �G�B+ �- �L��+ �- �E+ �- �_�#+ ���M�/ �*�b+ �U�6�B�;�X �8�X�k�V�-

���M�/ �i�?�2 �b�Q�H�p�2�M�i�b ���`�2 �r���i�2�` �U�>�k�P�V�- �/�B�K�2�i�?�v�H�b�m�H�7�Q�t�B�/�2 �U�.�J�a�P�V ���M�/

�K�2�i�?���M�Q�H �U�*�>�j �P�>�V�X ���H�H �+�Q�K�#�B�M���i�B�Q�M�b �r�2�`�2 �+�Q�M�b�B�/�2�`�2�/�- �`�2�b�m�H�i�B�M�;

�B�M �� �i�Q�i���H �Q�7 �9�8 �b�v�b�i�2�K�b�X �h�?�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2� �r���b �/�2�}�M�2�/ ���b

�i�?�2 �i�?�2 �/�B�b�i���M�+�2 �#�2�i�r�2�2�M �i�?�2 �B�Q�M ���M�/ �i�?�2 �+�2�M�i�2�` �Q�7 �;�2�Q�K�2�i�`�v �Q�7

Nat = 3 �U�R�8�*�8�V �Q�`Nat = 4 �U�R�k�*�9 ���M�/ �R�3�*�e�V �Q�t�v�;�2�M ���i�Q�K�b �Q�7 �i�?�2

�?�Q�b�i �U�6�B�;�X �8�X�k�V�X �A�i �B�b �i�?�m�b �i�?�2 �M�Q�`�K �Q�7 �i�?�2 �p�2�+�i�Q�`

� =
N at +1X

n =1

� n � ǹ �U�8�X�9�d�V

�r�?�2�`�2 ���i�Q�Kn = Nat + 1 �B�b �i�?�2 �B�Q�M�- ���M�/ �i�?�2� n �+�Q�2�{�+�B�2�M�i�b ���`�2

� N � 1
at �7�Q�` �i�?�2Nat �b�Q�H�m�i�2 ���i�Q�K�b�- ���H�Q�M�; �r�B�i�?+1 �7�Q�` �i�?�2 �B�Q�M�X

���H�H �J�. �b�B�K�m�H���i�B�Q�M�b �r�2�`�2 �+���`�`�B�2�/ �Q�m�i �m�b�B�M�; �� �K�Q�/�B�}�2�/ �p�2�`�b�B�Q�M �Q�7

�i�?�2 �:�_�P�J�P�a �J�.�Y�Y �T�`�Q�;�`���K�X�R�e�9���R�e�e�h�?�2 �b�2�H�2�+�i�2�/ �K�2�i�?�Q�/�Q�H�Q�;�v

���M�/ �b�v�b�i�2�K �b�2�i�m�T�b �r�2�`�2 �F�2�T�i �+�Q�K�T���i�B�#�H�2 �r�B�i�? �i�?�Q�b�2 �m�b�2�/ �B�M �Q�m�`

�T�`�2�p�B�Q�m�b �b�i�m�/�v�R�8�d�`�2�H�v�B�M�; �Q�M ���M ���H�+�?�2�K�B�+���H �T���i�?�- �b�Q ���b �i�Q �T�2�`�K�B�i

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

�2�i�?�2�`�b �r�2�`�2 �;�2�M�2�`���i�2�/ �#���b�2�/ �Q�M �i�?�2 �8�j���e�P�s�u+ �. �7�Q�`�+�2 �}�2�H�/�-�8�y�e��

�p���`�B���M�i �Q�7 �i�?�2 �8�j���e�P�s�u �T���`���K�2�i�2�` �b�2�i�j�3�j �b�T�2�+�B�}�+���H�H�v �Q�T�i�B�K�B�x�2�/

�7�Q�` �i�?�2 ���+�+�m�`���i�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 �i�?�2 �p�B�+�B�M���H �/�B�2�i�?�2�` �7�m�M�+�i�B�Q�M�X �h�?�2

�G�2�M�M���`�/�@�C�Q�M�2�b �B�M�i�2�`���+�i�B�Q�M �T���`���K�2�i�2�`�b �7�Q�` �i�?�2 ���H�F���H�B �B�Q�M�b �r�2�`�2 �i���F�2�M

�7�`�Q�K �_�2�B�7 ���M�/ �>�C�M�2�M�#�2�`�;�2�`�-�8�y�d�b�2�i �G �i�?�2�`�2�B�M�- �r�?�2�`�2 �i�?�2�v �r�2�`�2
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�h���#�H�2 �8�X�R�,�L�m�K�#�2�`�b �Q�7 �b�Q�H�p�2�M�i �K�Q�H�2�+�m�H�2�b �m�b�2�/ �B�M �i�?�2 �b�B�K�m�H���i�B�Q�M�b�X�6�Q�`
�i�?�2 �i�?�`�2�2 �+�`�Q�r�M �2�i�?�2�`�b ���M�/ �i�?�`�2�2 �b�Q�H�p�2�M�i�b �+�Q�M�b�B�/�2�`�2�/�- �i�?�B�b �i���#�H�2 �`�2�T�Q�`�i�b �i�?�2
�M�m�K�#�2�` �Q�7 �b�Q�H�p�2�M�i �K�Q�H�2�+�m�H�2�b �B�M�+�H�m�/�2�/ �B�M �i�?�2 �+�m�#�B�+ �+�Q�K�T�m�i���i�B�Q�M���H �#�Q�t�X �h�?�B�b
�M�m�K�#�2�` �B�b �i�?�2 �b���K�2 �B�`�`�2�b�T�2�+�i�B�p�2 �Q�7 �i�?�2 ���H�F���H�B �+���i�B�Q�M �+�Q�M�b�B�/�2�`�2�/�X �A�M ���H�H �+���b�2�b�-
�i�?�2 ���p�2�`���;�2 �#�Q�t�@�2�/�;�2 �H�2�M�;�i�? �B�b ���#�Q�m�i3:54 �M�K�X

�a�Q�H�p�2�M�i

�>�k�P �.�J�a�P �*�>�j �P�>

�R�k�*�9 �R�9�j�9 �j�d�d �e�8�R
�R�8�*�8 �R�9�j�R �j�d�d �e�8�R
�R�3�*�e �R�9�k�N �j�d�e �e�8�R

�Q�T�i�B�K�B�x�2�/ ���;���B�M�b�i �?�v�/�`���i�B�Q�M �7�`�2�2 �2�M�2�`�;�B�2�b �U�B�M�+�H�m�/�B�M�; �+�Q�`�`�2�+�i�B�Q�M�b

�7�Q�` �}�M�B�i�2�@�b�B�x�2 �2�z�2�+�i�b ���M�/ �#���b�2�/ �Q�M �� �b�i���M�/���`�/ ���#�b�Q�H�m�i�2 �?�v�/�`���i�B�Q�M

�7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�2 �Q�7� 1100�F�C �K�Q�H� 1 �7�Q�` �i�?�2 �T�`�Q�i�Q�M�8�y�3���8�R�y�V�X

���H�H �i�?�2�b�2 �i�?�2�b�2 �T���`���K�2�i�2�`�b ���`�2 �B�/�2�M�i�B�+���H �i�Q �i�?�Q�b�2 �Q�7 �i�?�2 �K�Q�`�2

�`�2�+�2�M�i �k�y�R�e�>�e�e �7�Q�`�+�2 �}�2�H�/�X�R�e�d�h�?�2 �T���`���K�2�i�2�`�b �7�Q�` �i�?�2 �b�Q�H�p�2�M�i

�K�Q�H�2�+�m�H�2�b �r�2�`�2 �i�?�2 �Q�M�2�b �Q�7 �i�?�2 �b�B�K�T�H�2 �T�Q�B�M�i �+�?���`�;�2�b �U�a�S�*�V �K�Q�/�2�H

�Q�7 �"�2�`�2�M�/�b�2�M�2�i ���H�X�j�3�9 �7�Q�`�>�k�P�- �i�?�2 �K�Q�/�2�H �Q�7 �:�2�2�`�F�2�2�i ���H�X�8�R�R�7�Q�`

�.�J�a�P ���M�/ �i�?�2 �K�Q�/�2�H �Q�7 �q���H�b�2�`�2�i ���H�X�8�R�k�7�Q�` �*�>�j �P�>�X

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

�+�Q�M�/�B�i�B�Q�M�b �#���b�2�/ �Q�M �+�m�#�B�+ �+�Q�K�T�m�i���i�B�Q�M���H �#�Q�t�2�b�X �h�Q �K�B�M�B�K�B�x�2

�i�?�2 �B�M�~�m�2�M�+�2 �Q�7 �}�M�B�i�2�@�b�B�x�2 �2�z�2�+�i�b�R�8�d�-�9�d�9�-�8�R�j�-�8�R�9�Q�M �i�?�2 �`�2�b�m�H�i�b�- �i�?�2

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

�b�2�T���`���i�2�H�v �U�#�m�i �i�?�2 �b���K�2 �7�Q�` �i�?�2 �}�p�2 �B�Q�M�b�V�- �b�Q ���b �i�Q �2�M�7�Q�`�+�2 �2�[�m���H

���p�2�`���;�2 �#�Q�t�@�2�/�;�2 �H�2�M�;�i�?�b3:54 �M�K �B�M ���H�H �+���b�2�b�X �h�?�2�b�2 �M�m�K�#�2�`�b ���`�2

�`�2�T�Q�`�i�2�/ �B�M �h���#�X �8�X�R�X

�L�2�r�i�Q�M�ö�b �2�[�m���i�B�Q�M�b �Q�7 �K�Q�i�B�Q�M �r�2�`�2 �B�M�i�2�;�`���i�2�/ �m�b�B�M�; �i�?�2 �H�2���T�@

�7�`�Q�; ���H�;�Q�`�B�i�?�K�j�N �r�B�i�? �� �i�B�K�2�b�i�2�T �Q�72�7�b�X ���H�H �#�Q�M�/ �H�2�M�;�i�?�b ���b �r�2�H�H

���b �i�?�2 �r���i�2�` �?�v�/�`�Q�;�2�M�@�?�v�/�`�Q�;�2�M �/�B�b�i���M�+�2�b �r�2�`�2 �+�Q�M�b�i�`���B�M�2�/ �#�v

���T�T�H�B�+���i�B�Q�M �Q�7 �i�?�2 �a�>���E�1 �T�`�Q�+�2�/�m�`�2�R�d�e�r�B�i�? �� �`�2�H���i�B�p�2 �;�2�Q�K�2�i�`�B�+

�i�Q�H�2�`���M�+�2 �Q�710� 4�X �h�?�2 ���p�2�`���;�2 �i�2�K�T�2�`���i�m�`�2 �Q�7 �i�?�2 �T�?�v�b�B�+���H

�b�v�b�i�2�K �r���b �K���B�M�i���B�M�2�/ �#�v �K�2���M�b �Q�7 �� �r�2���F�@�+�Q�m�T�H�B�M�; �i�?�2�`�K�Q�b�i���i�9�y
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�r�B�i�? �� �`�2�H���t���i�B�Q�M �i�B�K�2 �Q�70:1 �T�b�- �m�b�B�M�; �b�2�T���`���i�2 �?�2���i �#���i�?�b �7�Q�` �i�?�2

�b�Q�H�m�i�2 ���M�/ �7�Q�` �i�?�2 �b�Q�H�p�2�M�i�X �h�?�2 ���p�2�`���;�2 �T�`�2�b�b�m�`�2 �r���b �K���B�M�i���B�M�2�/

�#�v �K�2���M�b �Q�7 �� �r�2���F�@�+�Q�m�T�H�B�M�; �#���`�Q�b�i���i�9�y�7�Q�` �i�?�2 ���i�Q�K�B�+ �+�Q�Q�`�/�B�M���i�2�b

���M�/ �#�Q�t �/�B�K�2�M�b�B�Q�M�b �U�B�b�Q�i�`�Q�T�B�+ �+�Q�Q�`�/�B�M���i�2 �b�+���H�B�M�;�- �;�`�Q�m�T�@�#���b�2�/

�p�B�`�B���H�V �r�B�i�? �� �`�2�H���t���i�B�Q�M �i�B�K�2 �Q�7 �y�X�8 �T�b ���M�/ �+�Q�K�T�`�2�b�b�B�#�B�H�B�i�B�2�b �b�2�i �i�Q

�i�?�2 �2�t�T�2�`�B�K�2�M�i���H �p���H�m�2�b�8�R�8�-�8�R�e�Q�74:575�-8:718 ���M�/12:98 �B�M �m�M�B�i�b

�Q�710� 4 �F�C �K�Q�H� �R�M�K�j �7�Q�`�>�k�P�-�.�J�a�P ���M�/�*�>�j �P�>�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�h�?�2 �i�`���M�b�H���i�B�Q�M���H �+�2�M�i�2�` �Q�7 �K���b�b �K�Q�i�B�Q�M �Q�7 �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �#�Q�t

�r���b �`�2�K�Q�p�2�/ �2�p�2�`�v �R�y�y �b�i�2�T�b�X �h�?�2 �M�Q�M�@�#�Q�M�/�2�/ �B�M�i�2�`���+�i�B�Q�M�b �r�2�`�2

�+���H�+�m�H���i�2�/ �m�b�B�M�; �� �i�r�B�M�@�`���M�;�2 �+�m�i�Q�z �b�+�?�2�K�2�j�d �r�B�i�? �b�?�Q�`�i�@ ���M�/

�H�Q�M�;�@�`���M�;�2 �+�m�i�Q�z �/�B�b�i���M�+�2�b �b�2�i �i�Q �y�X�3 ���M�/ �R�X�9 �M�K�- �`�2�b�T�2�+�i�B�p�2�H�v�- ���M�/

���M �m�T�/���i�2 �7�`�2�[�m�2�M�+�v �Q�7 �8 �i�B�K�2�b�i�2�T�b �7�Q�` �i�?�2 �b�?�Q�`�i�@�`���M�;�2 �T���B�`�H�B�b�i

���M�/ �B�M�i�2�`�K�2�/�B���i�2�@�`���M�;�2 �B�M�i�2�`���+�i�B�Q�M�b�X �h�?�2 �K�2���M �2�z�2�+�i �Q�7 �i�?�2 �2�H�2�+�@

�i�`�Q�b�i���i�B�+ �B�M�i�2�`���+�i�B�Q�M�b �#�2�v�Q�M�/ �i�?�2 �H�Q�M�;�@�`���M�;�2 �+�m�i�Q�z �/�B�b�i���M�+�2 �r���b

���+�+�Q�m�M�i�2�/ �7�Q�` �#�v �K�2���M�b �Q�7 �� �`�2���+�i�B�Q�M�@�}�2�H�/ �+�Q�`�`�2�+�i�B�Q�M�R�d�k�-�R�d�j�m�b�B�M�;

�� �`�2�H���i�B�p�2 �/�B�2�H�2�+�i�`�B�+ �T�2�`�K�B�i�i�B�p�B�i�v �Q�7 �e�R �7�Q�` �i�?�2 �a�S�* �r���i�2�` �K�Q�/�2�H�R�k�N

�Q�` �i�?�2 �2�t�T�2�`�B�K�2�M�i���H �p���H�m�2�b�8�R�8�Q�7 �9�d�X�k�- ���M�/ �j�j�X�y �7�Q�` �.�J�a�P ���M�/

�*�>�j �P�>�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�h�?�2 �B�M�b�i���M�i���M�2�Q�m�b �7�Q�`�+�2 ���H�Q�M�; �i�?�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2� �- �r�?�B�+�?

�B�b �M�2�2�/�2�/ �7�Q�` �i�?�2�h�A�L�h�2�b�i�B�K���i�Q�` �U�1�[�X �8�X�k�9�V�X �*�Q�M�b�B�/�2�`�B�M�; �1�[�X �8�X�9�d

�B�i �B�b �Q�#�i���B�M�2�/ �#�v �i�?�2 �+�?���B�M �`�m�H�2 ���b
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�a�B�M�+�2 �i�?�2 �T�`�2�b�2�M�i �b�B�K�m�H���i�B�Q�M�b �`�2�H�v �Q�M �Q�M �#�Q�M�/�@�H�2�M�;�i�? �+�Q�M�b�i�`���B�M�i�b

�B�M �i�?�2 �b�Q�H�m�i�2�- �i�?�2 �7�Q�`�+�2�b�6n �B�M �1�[�X �8�X�9�3 �K�m�b�i ���H�b�Q �B�M�+�H�m�/�2 �i�?�2

�+�Q�M�b�i�`���B�M�i �7�Q�`�+�2�b�X �h�?�2�b�2 �+���M�M�Q�i �#�2 �Q�#�i���B�M�2�/ �/�B�`�2�+�i�H�v �7�`�Q�K �i�?�2

�a�>���E�1 �T�`�Q�+�2�/�m�`�2 ���H�Q�M�; �i�?�2 �H�2���T�@�7�`�Q�; �B�M�i�2�;�`���i�B�Q�M�- �#�2�+���m�b�2 �i�?�2�v

�2�M�+�Q�K�T���b�b �� �`�2�b�T�Q�M�b�2 �+�Q�K�T�Q�M�2�M�i �i�Q �i�?�2 �#�B���b�B�M�; �7�Q�`�+�2�b�X �6�Q�` �i�?�B�b

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

�#�v ���M ���T�T�H�B�+���i�B�Q�M �Q�7 �i�?�2 �i�?�2�`�K�Q�b�i���i �b�+���H�B�M�; �7�Q�H�H�Q�r�2�/ �#�v �a�>���E�1

�i�Q �2�t�i�`���+�i �i�?�2 �#�B���b�@�7�`�2�2 �+�Q�M�b�i�`���B�M�i �7�Q�`�+�2�b ���i �i�?�B�b �b�i�2�T�X

�6�Q�` �i�?�2�.�*�L�h �b���K�T�H�B�M�; �b�+�?�2�K�2�- �i�?�2 �T�H���B�M �J�. �b�B�K�m�H���i�B�Q�M�b

�r�2�`�2 �+���`�`�B�2�/ �Q�m�i �7�Q�` �� �/�m�`���i�B�Q�M �Q�7 �9�y�M�b�X �P�M�2 �b�B�K�m�H���i�B�Q�M �U�R�k�*�9�,�G�B+

�B�M �*�>3�P�>�V �r���b �2�t�i�2�M�/�2�/ �i�Q100�M�b�X

�h�?�2�h�_�l�a �b���K�T�H�B�M�; �b�+�?�2�K�2 �`�2�H�B�2�/ �Q�MK = 21 �r�B�M�/�Q�r�b�- �r�B�i�?

�2�[�m���H�H�v �b�T���+�2�/ ���M�+�?�Q�`�b� k ���H�Q�M�;� �- �7�`�Q�K �y�X�y �i�Q �R�X�j �M�b �U� k =

k/20 � 1:3 �M�K�V�X �h�?�2 �?���`�K�Q�M�B�+ �7�Q�`�+�2 �+�Q�M�b�i���M�ic �r���b �b�2�i �i�Q �k�y�y�y

�F�C��M�K� 2��K�Q�H� 1 �7�Q�` ���H�H�h�_�l�a �b�B�K�m�H���i�B�Q�M�b�X �h�?�2 �b���K�T�H�B�M�; �i�B�K�2 �T�2�`

�`�2�T�H�B�+�� �r���b �b�2�i �i�Q �k �M�K�- �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �� �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K

�b���K�T�H�B�M�; �i�B�K�2 �Q�7 �9�k �M�b�X

�h�?�2�*�"�l�a �b�+�?�2�K�2 �`�2�H�B�2�/ �Q�MK = 20 �`�2�T�H�B�+���b�- �2�[�m�B�b�T���+�2�/

�Q�M �� �*�" �b�T���M�M�B�M�; ��� �@�`���M�;�2 �m�T �i�Q� �*�"
+ = 1 :3 �M�K�X �h�?�2 �H�Q�r�2�`

�#�Q�m�M�/� �*�"
� �Q�7 �i�?�B�b �`���M�;�2 �r���b �b�2�H�2�+�i�2�/ �/�B�z�2�`�2�M�i�H�v �7�Q�` �i�?�2 �/�B�z�2�`�2�M�i

�b�v�b�i�2�K�b�X �h�?�B�b �p���H�m�2 �K�m�b�i �#�2 �+�?�Q�b�2�M �+���`�2�7�m�H�H�v�- �i�Q�Q �?�B�;�? �p���H�m�2�b

�H�2���/�B�M�; �i�Q �B�M�b�m�{�+�B�2�M�i �b���K�T�H�B�M�; �Q�7 �i�?�2 �#�Q�m�M�/ �b�i���i�2�- ���M�/ �i�Q�Q �H�Q�r

�p���H�m�2�b �+���m�b�B�M�; �� �?�B�M�/�`���M�+�2 �Q�7 �i�?�2 �*�" �`�Q�i���i�B�Q�M�X �A�M �T�`���+�i�B�+�2�-� �*�"
�

�r���b �b�2�i �i�Q �i�?�2 �K�B�M�B�K���H �p���H�m�2 �Q�7� �Q�#�b�2�`�p�2�/ �B�M �T�`�2�H�B�K�B�M���`�v �J�.

�b�B�K�m�H���i�B�Q�M�b �B�M�p�Q�H�p�B�M�; �� �?���`�K�Q�M�B�+ �`�2�b�i�`���B�M�i �Q�7 �i�?�2 �B�Q�M �i�Q �i�?�2 �+�2�M�i�2�`

�Q�7 �i�?�2 �;�m�2�b�i �U�/�m�`���i�B�Q�M �k�M�b�- �b���K�2 �7�Q�`�+�2 �+�Q�M�b�i���M�i ���b �i�?�2�h�_�l�a �b�B�K�@

�m�H���i�B�Q�M�b�V�X �h�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �p���H�m�2�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�X �8�X�k�X �h�?�2

�?���`�K�Q�M�B�+ �7�Q�`�+�2 �+�Q�M�b�i���M�ic �r���b ���H�b�Q �b�2�i �i�Q �k�y�y�y �F�C��M�K� 2�K�Q�H� 1 �7�Q�`

���H�H�*�"�l�a �b�B�K�m�H���i�B�Q�M�b�X ���b �/�2�b�+�`�B�#�2�/ �T�`�2�p�B�Q�m�b�H�v�-�R�8�3�i�?�2 �2�[�m���i�B�Q�M

�Q�7 �K�Q�i�B�Q�M �7�Q�`� �r���b �B�M�i�2�;�`���i�2�/ �m�b�B�M�; �i�?�2 �H�2���T�@�7�`�Q�; �b�+�?�2�K�2�-�j�N ���M�/

�i�?�2� �r���b �i�?�2�`�K�Q�b�i���i�2�/ �b�2�T���`���i�2�H�v �#�v �K�2���M�b �Q�7 �� �L�Q�b�û�@�>�Q�Q�p�2�`

�+�?���B�M�9�9�i�?�2�`�K�Q�b�i���i�X �h�?�2 �K���b�b�@�T���`���K�2�i�2�`m� �Q�7 �i�?�2 �*�" �r���b �b�2�i

�i�Q �R�y�y�y �m��M�K2 �U�r�?�2�`�2 �m �B�b �i�?�2 ���i�Q�K�B�+ �K���b�b �m�M�B�i�-�B�X�2�;��K�Q�H� 1�V�- �i�?�2

�`�2�H���t���i�B�Q�M �i�B�K�2� � �Q�7 �i�?�2� �@�i�?�2�`�K�Q�b�i���i �U�3 �+�?���B�M�2�/ �i�?�2�`�K�Q�b�i���i�b�V

�r���b �b�2�i �i�Q �y�X�8 �T�b�- ���M�/ �i�?�2 �B�M�i�2�;�`���i�B�Q�M �i�B�K�2�b�i�2�T ���M�/ �`�2�7�2�`�2�M�+�2 �i�2�K�@

�T�2�`���i�m�`�2 �Q�7� �r�2�`�2 �i�?�2 �b���K�2 ���b �7�Q�` �i�?�2 �+�Q�M�}�;�m�`���i�B�Q�M���H �/�2�;�`�2�2�b �Q�7
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�h���#�H�2 �8�X�k�,�_�2�7�2� �̀2�M�+�2 �/�B�b�i���M�+�2�b ���H�Q�M�; �i�?�2 � �̀2���+�i�B�Q�M �+�Q�Q� �̀/�B�M���i�2�X�6�Q�` �i�?�2 �i�?�`�2�2
�+�`�Q�r�M �2�i�?�2�`�b ���M�/ �}�p�2 �+���i�B�Q�M�b �+�Q�M�b�B�/�2�`�2�/ �U�6�B�;�X �8�X�k�V�- �i�?�B�b �i���#�H�2 �`�2�T�Q�`�i�b �`�2�7�2�`�2�M�+�2
�/�B�b�i���M�+�2�b ���H�Q�M�; �i�?�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2� �U�?�Q�b�i�@�;�m�2�b�i �/�B�b�i���M�+�2�V�X �h�?�2�b�2 ���`�2
�i�?�2 �2�M�/�@�T�Q�B�M�i�b� �*�"

� ���M�/� �*�"
+ �Q�7 �i�?�2 �*�" �B�M �i�?�2�*�"�l�a �b�B�K�m�H���i�B�Q�M�b �U�1�[�X �8�X�3�V�-

�i�?�2 �+�m�i�Q�z �p���H�m�2� � �b�2�H�2�+�i�2�/ �i�Q �/�B�b�i�B�M�;�m�B�b�? �#�Q�m�M�/ ���M�/ �m�M�#�Q�m�M�/ �b�i���i�2�b �7�Q�`
�+���H�+�m�H���i�B�M�; �Q�7 �i�?�2 �#�B�M�/�B�M�; �7�`�2�2 �2�M�2�`�;�v �U�1�[�X �8�X�k�3�V�- ���M�/ �i�?�2 �T�Q�b�B�i�B�Q�M� o �Q�7 �i�?�2
�K�B�M�B�K�m�K �B�M �i�?�2 �S�J�6G(� )�X �h�?�2 �p���H�m�2 �Q�7� �*�"

+ �B�b �i�?�2 �b���K�2 �7�Q�` ���H�H �b�v�b�i�2�K�b�-
�#�m�i �i�?�2 �p���H�m�2�b �Q�7� �*�"

� ���M�/� � ���`�2 �b�2�H�2�+�i�2�/ �/�B�z�2�`�2�M�i�H�v �7�Q�` �2���+�? �+�`�Q�r�M �2�i�?�2�` ���M�/
�+���i�B�Q�M �U�B�`�`�2�b�T�2�+�i�B�p�2 �Q�7 �i�?�2 �i�?�2 �b�Q�H�p�2�M�i�V�X �h�?�2 �p���H�m�2�b �Q�7� o �+�Q�`�`�2�b�T�Q�M�/ �i�Q �i�?�2
�h�_�l�a �f�q�>���J �`�2�b�m�H�i�b �B�M �i�?�2 �i�?�`�2�2 �b�Q�H�p�2�M�i�b �U�i�?�2 �Q�i�?�2�` �b�+�?�2�K�2�b �;�B�p�2 �T�Q�b�B�i�B�Q�M�b�-
�r�?�B�+�? �/�2�p�B���i�2 �M�Q�i �K�Q�`�2 �i�?���M �y�X�y�R�M�K�V�X �h�?�2 �p���H�m�2�b� � ���M�/� + �/�2�}�M�B�M�; �i�?�2
�#�B�M�M�B�M�; �`���M�;�2 ���H�Q�M�; �i�?�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2 �U�1�[�X �8�X�j�R�V ���`�2 �b�2�i �i�Q �y ���M�/ �R�X�j
�M�K �7�Q�` ���H�H �+���H�+�m�H���i�B�Q�M�b�X

�>�Q�b�i �:�m�2�b�i� �*�"
� [�M�K] � �*�"

+ [�M�K] � � [�M�K] � o [�M�K]
�>�k�P �.�J�a�P �*�>�j �P�>

�R�k�*�9 �G�B+ �y�X�R�y �R�X�j�y �y�X�k�d �y�X�R�d �y�X�R�e �y�X�R�d
�R�k�*�9 �L��+ �y�X�R�9 �R�X�j�y �y�X�j�e �y�X�R�3 �y�X�R�3 �y�X�R�3
�R�k�*�9 �E+ �y�X�R�e �R�X�j�y �y�X�j�d �y�X�k�R �y�X�k�R �y�X�k�R
�R�k�*�9 �_�#+ �y�X�R�d �R�X�j�y �y�X�j�N �y�X�k�k �y�X�k�R �y�X�k�k
�R�k�*�9 �*�b+ �y�X�R�3 �R�X�j�y �y�X�9�y �y�X�k�9 �y�X�k�j �y�X�k�j
�R�8�*�8 �G�B+ �y�X�y�j �R�X�j�y �y�X�j�y �y�X�R�y �y�X�y�N �y�X�R�y
�R�8�*�8 �L��+ �y�X�y�e �R�X�j�y �y�X�9�k �y�X�R�8 �y�X�R�j �y�X�R�j
�R�8�*�8 �E+ �y�X�y�N �R�X�j�y �y�X�9�d �y�X�R�3 �y�X�R�e �y�X�R�3
�R�8�*�8 �_�#+ �y�X�R�y �R�X�j�y �y�X�9�3 �y�X�R�3 �y�X�R�3 �y�X�R�d
�R�8�*�8 �*�b+ �y�X�R�k �R�X�j�y �y�X�9�3 �y�X�R�N �y�X�R�3 �y�X�R�N
�R�3�*�e �G�B+ �y�X�y�y �R�X�j�y �y�X�k�y �y�X�y�k �y�X�y�k �y�X�y�k
�R�3�*�e �L��+ �y�X�y�y �R�X�j�y �y�X�k�d �y�X�y�k �y�X�y�k �y�X�y�k
�R�3�*�e �E+ �y�X�y�y �R�X�j�y �y�X�9�y �y�X�y�k �y�X�y�k �y�X�y�k
�R�3�*�e �_�#+ �y�X�y�y �R�X�j�y �y�X�9�y �y�X�y�k �y�X�y�k �y�X�y�k
�R�3�*�e �*�b+ �y�X�y�y �R�X�j�y �y�X�9�y �y�X�y�k �y�X�y�k �y�X�y�k

�7�`�2�2�/�Q�K�X �h�?�2 �b���K�T�H�B�M�; �i�B�K�2 �7�Q�` �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K �r���b �b�2�i �i�Q �k

�M�b�- �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �� �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2 �Q�7 �9�y �M�b�X

�L�Q� �@�#�B���b�B�M�;�r���b �m�b�2�/ �B�M �i�?�2�b�2 �b�B�K�m�H���i�B�Q�M�b�X�R�8�3 �6�Q�` �Q�M�2 �b�v�b�i�2�K

�U�R�k�*�9�,�G�B+ �B�M �*�>3�P�>�V�- ���/�/�B�i�B�Q�M���H �b�B�K�m�H���i�B�Q�M�b ���`�2 ���H�b�Q �T�`�2�b�2�M�i�2�/ �i�Q

�+�?���`���+�i�2�`�B�x�2 �i�?�2 �T���`���K�2�i�2�` �b�2�M�b�B�i�B�p�B�i�v �Q�7�*�"�l�a �X �h�?�2�b�2 �B�M�p�2�b�i�B�;���i�2

�i�?�2 �2�z�2�+�i �Q�7 �+�?���M�;�B�M�; �i�?�2 �M�m�K�#�2�` �Q�7K �`�2�T�H�B�+���b �U�3�p�b�X�k�y�- �i�Q�;�2�i�?�2�`

�r�B�i�?m� = 1000 �m��M�K2�V�- �Q�` �i�?�2 �K���b�b�@�T���`���K�2�i�2�`m� �U�R�y�y�p�b�X���M�/

�R�y �Q�` �R�y�y�y �m��M�K2�- �i�Q�;�2�i�?�2�` �r�B�i�?K = 20�V�X

�a�i���i�B�b�i�B�+���H �2�`�`�Q�` �#���`�b� �Q�M �i�?�2 �+���H�+�m�H���i�2�/ �#�B�M�/�B�M�; �7�`�2�2 �2�M�2�`�;�B�2�b
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� G�� �r�2�`�2 �2�p���H�m���i�2�/ �#�v �#�Q�Q�i�b�i�`���T�T�B�M�;�-�j�N�9�-�j�N�8�m�b�B�M�; �R�y�y �#�Q�Q�i�b�i�`���T

�b���K�T�H�2�b�X �A�7K �`�2�T�H�B�+���b �?���p�2 �;�2�M�2�`���i�2�/ ���b �K���M�v �b�2�i�b �Q�7N �/���i��

�T�Q�B�M�i�b �� �b���K�T�H�2 �+�Q�M�b�B�b�i�b �?�2�`�2 �Q�7K �b�2�i�b �Q�7N �/���i�� �T�Q�B�M�i�b �b�2�H�2�+�i�2�/

�`���M�/�Q�K�H�v �U�T�Q�b�b�B�#�H�v �K�m�H�i�B�T�H�2 �i�B�K�2�b�V �7�`�Q�K �i�?�2K �Q�`�B�;�B�M���H �b�2�i�b�X

�h�?�2 �+���H�+�m�H���i�2�/� G�� �`�2�H�v �Q�M �� �K�Q�H���` �`�2�7�2�`�2�M�+�2 �+�Q�M�+�2�M�i�`���i�B�Q�M

m�� �4 �R �K�Q�H��/�K� 3�- �`�2�b�m�H�i�B�M�; �B�MV �� = ( NA m�� ) � 1 = 1 :66 �M�K3

�B�M �1�[�X �8�X�k�3�X �h�?�2 �`�2�b�m�H�i�b ���`�2 �+�Q�K�T���`�2�/ �i�Q �i�?�Q�b�2 �Q�7 �Q�m�` �T�`�2�p�B�@

�Q�m�b ���H�+�?�2�K�B�+���H �+���H�+�m�H���i�B�Q�M�b�p�B�����M ���H�+�?�2�K�B�+���H �T���i�?�r���v�R�8�d�U�b���K�2

�b�i���M�/���`�/ �b�i���i�2�V�- ���b �r�2�H�H ���b �i�Q �2�t�T�2�`�B�K�2�M�i���H �/���i���9�3�8���9�3�3�r�?�2�M�2�p�2�`

���p���B�H���#�H�2�X �A�M �i�?�2 �H���i�i�2�` �+���b�2�- �i�?�2 �p���H�m�2�b ���`�2 ���H�b�Q ���b�b�m�K�2�/ �i�Q

�T�2�`�i���B�M �i�Q �� �i�?�2 �b���K�2 �b�i���M�/���`�/ �b�i���i�2�- ���b �B�M�7�2�`�`�2�/ �7�`�Q�K �i�?�2 �[�m�Q�i�2�/

�H�B�i�2�`���i�m�`�2 �b�Q�m�`�+�2 �#�m�i �M�Q�i ���H�r���v�b �2�t�T�H�B�+�B�i�H�v �b�i���i�2�/ �i�?�2�`�2�B�M�X �>�Q�r�2�p�2�`�-

�B�7 �i�?�2 �2�t�T�2�`�B�K�2�M�i���H �`�2�7�2�`�2�M�+�2 �+�Q�M�+�2�M�i�`���i�B�Q�M �r���b �Q�M�2 �K�Q�H���H �B�M�b�i�2���/�-

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

�U���i �K�Q�b�i �y�X�e �F�C��K�Q�H�• 1�V�X

���H�H �T�H�Q�i�b �r�2�`�2 �+�`�2���i�2�/ �r�B�i�? �S�v�i�?�Q�M �U�r�r�r�X�T�v�i�?�Q�M�X�Q�`�;�V ���M�/ �i�?�2

�K���i�T�H�Q�i�H�B�# �H�B�#�`���`�v�X�j�N�N

�_ �1�a�l �G�h�a �� �L �. �. �A�a�* �l �a �a�A�P�L

�A�M�7�H�m�2�M�+�2 �Q�7 �i�?�2 �*�"�l�a �S���`���K�2�i�2�`�b

�h�?�2�*�"�l�a �b���K�T�H�B�M�; �b�+�?�2�K�2�- �B�M�b�T�B�`�2�/ �7�`�Q�K �i�?�2 �`�2�+�2�M�i�H�v �T�`�Q�T�Q�b�2�/

�*�"�h�A ���T�T�`�Q���+�? �7�Q�` ���H�+�?�2�K�B�+���H �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b�-�R�8�3�B�b �B�M�@

�i�`�Q�/�m�+�2�/ �?�2�`�2 �7�Q�` �i�?�2 �}�`�b�i �i�B�K�2�X �6�Q�` �i�?�B�b �`�2���b�Q�M�- �b�Q�K�2 �T�`�2�H�B�K�B�M���`�v

�B�M�p�2�b�i�B�;���i�B�Q�M�b ���`�2 �M�2�+�2�b�b���`�v �i�Q ���b�b�2�b�b �i�?�2 �2�z�2�+�i �Q�7 �B�i�b �T���`���K�2�i�2�`�b

�Q�M �i�?�2 �`�2�b�m�H�i�b �Q�7 �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b�- ���M�/ �i�Q �/�2�i�2�`�K�B�M�2

���T�T�`�Q�T�`�B���i�2 �T���`���K�2�i�2�` �+�Q�K�#�B�M���i�B�Q�M�b �7�Q�` �B�i�b ���T�T�H�B�+���i�B�Q�M�X �h�?�2�b�2

�i�2�b�i �b�B�K�m�H���i�B�Q�M�b �2�t�+�H�m�b�B�p�2�H�v �+�Q�M�b�B�/�2�` �i�?�2 �#�B�M�/�B�M�; �Q�7 �G�B+ �i�Q �R�k�*�9
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�B�M �*�>3�P�>�X

�h�?�2 �2�z�2�+�i �Q�7 �i�?�2 �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���bK �B�b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �8�X�j�-

�#�v �+�Q�K�T���`�B�M�; �b�B�K�m�H���i�B�Q�M�b �`�2�H�v�B�M�; �Q�M �3 �Q�` �k�y �`�2�T�H�B�+���b �U�i�Q�;�2�i�?�2�`

�r�B�i�?m� = 1000 �m��M�K2�-� � = 0 :5 �T�b�- ���M�/ �M�Q� �@�#�B���b�B�M�;�V�X �"�Q�i�?

�b�B�K�m�H���i�B�Q�M�b �+�Q�`�`�2�b�T�Q�M�/ �i�Q �9�y �M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2

�U�8 �Q�` �k �M�b �T�2�` �`�2�T�H�B�+�� �7�Q�`K = 8 ���M�/K = 20�- �`�2�b�T�2�+�i�B�p�2�H�v�V�X

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

�i�`�B�#�m�i�B�Q�MP(�) �U�6�B�;�b�X �8�X�j�� ���M�/ �8�X�j�#�V �b�?�Q�r �i�?���i �i�?�2 �*�" �`�Q�i���i�2�b

�#�v ���#�Q�m�i� �7�Q�K̀ = 8 �Q��̀ /2 �7�Q�K̀ = 20 �Q�p�2�` �i�?�2 �+�Q�m�`�b�2 �Q�7

�i�?�2 �b�B�K�m�H���i�B�Q�M�- �r�?�B�+�? �B�b �Q�M�H�v �� �7�`���+�i�B�Q�M �Q�7 �� �7�m�H�H �`�Q�i���i�B�Q�M �U2� �V�X

�>�Q�r�2�p�2�`�- �b�B�M�+�2 �� �b�?�B�7�i �Q�7� �#�v�� �U2�K � 1�V �H�2���/�b �i�Q ���M �B�/�2�M�i�B�+���H

�b�i���i�2 �Q�7 �i�?�2 �*�" �m�T �i�Q �� �b�?�B�7�i �Q�7 ���H�H �`�2�T�H�B�+���b �#�v �Q�M�2 �T�Q�b�B�i�B�Q�M�- �i�?�2

�`�2�H�2�p���M�i �p���`�B���#�H�2 �i�Q ���b�b�2�b�b �+�Q�M�p�2�`�;�2�M�+�2�R�8�3�B�b ���+�i�m���H�H�v~� �- �r�?�B�+�?

�+�Q�`�`�2�b�T�Q�M�/�b �i�Q� �`�2�7�Q�H�/�2�/ �i�Q �i�?�2 �B�M�i�2�`�p���H[0; ��) �X �h�?�2 �i�B�K�2

�2�p�Q�H�m�i�B�Q�M �Q�7 �i�?�B�b �p���`�B���#�H�2 ���H�Q�M�; �r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/ �T�`�Q�#���#�B�H�B�i�v

�/�B�b�i�`�B�#�m�i�B�Q�M~P( ~�) �U�6�B�;�b�X �8�X�j�+ ���M�/ �8�X�j�/�V �2�p�B�/�2�M�+�2�b �M�m�K�2�`�Q�m�b �b�?�B�7�i�b

�B�M �#�Q�i�? �+���b�2�b�X �6�Q�`K = 20�- �i�?�B�b �`�2�b�m�H�i�b �B�M �� �M�2���`�H�v �?�Q�K�Q�;�2�M�2�Q�m�b

�+�Q�p�2�`���;�2�- �r�?�2�`�2���b �� �b�B�;�M�B�}�+���M�i �#�B���b �i�Q�r���`�/�b~� � � /16 �B�b �p�B�b�B�#�H�2

�7�Q�K̀ = 8 �X ���+�+�Q�`�/�B�M�;�H�v�- �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2�bG~� ( ~�) �+���H�+�m�H���i�2�/

�7�`�Q�K �i�?�2 �b�B�K�m�H���i�B�Q�M�b �U�6�B�;�b�X �8�X�j�2 ���M�/ �8�X�j�7�V �b�?�Q�r �� �~���i�i�2�` �b�?���T�2 �7�Q�`

K = 20�- �r�B�i�? �p���`�B���i�B�Q�M�b �Q�M �i�?�2 �Q�`�/�2�` �Q�7 �R �F�C��K�Q�H� 1�- �+�Q�K�T���`�2�/

�i�QK = 8 �- �r�?�2�`�2 �i�?�2 �p���`�B���i�B�Q�M�b ���`�2 �m�T �i�Q �k�X�8 �F�C��K�Q�H� 1 �U���#�Q�m�i

kB T�V�X ���H�H �b�m�#�b�2�[�m�2�M�i �b�B�K�m�H���i�B�Q�M�b �r�2�`�2 �i�?�2�`�2�7�Q�`�2 �+���`�`�B�2�/ �Q�m�i �r�B�i�?

K = 20�X

�h�?�2 �2�z�2�+�i �Q�7 �i�?�2 �K���b�b�@�T���`���K�2�i�2�`m� �Q�7 �i�?�2 �*�" �U�1�[�X �8�X�R�y�V �B�b

�B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�X �8�X�9�- �r�?�2�`�2 �i�?�B�b �T���`���K�2�i�2�` �B�b �+�?���M�;�2�/ �7�`�Q�K �R�y �i�Q

�R�y�y ���M�/ �i�?�2�M �R�y�y�y �m��M�K2 �U�i�Q�;�2�i�?�2�` �r�B�i�?K = 20�-� � = 0 :5 �T�b�- ���M�/

�M�Q� �@�#�B���b�B�M�;�X �h�?�2 �b�B�K�m�H���i�B�Q�M�b �H���b�i�2�/2 �M�b�7�Q�` �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�-

�r�?�B�+�? �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �9�y �M�b �i�Q�i���H �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2�X

�>�2�`�2 ���;���B�M�- �i�?�2 �i�B�K�2 �2�p�Q�H�m�i�B�Q�M �Q�7� ���M�/ �i�?�2 ���b�b�Q�+�B���i�2�/ �T�`�Q�#���#�B�H�B�i�v

�/�B�b�i�`�B�#�m�i�B�Q�MP(�) �U�6�B�;�b�X �8�X�9���@�8�X�9�+�V �2�p�B�/�2�M�+�2 �Q�M�H�v �� �7�`���+�i�B�Q�M �Q�7



362 �8 �* �" �l �a

�h���#�H�2 �8�X�j�,�_�2�H�2�p���M�i �T��� �̀��K�2�i�2�`�b ���M�/ �T� �̀Q�T�2�`�i�B�2�b �Q�7 �i�?�2�*�"�l�a �b�B�K�m�H���i�B�Q�M�b
�7�Q�` �i�?�2 �9�8 �?�Q�b�i�@�;�m�2�b�i�@�b�Q�H�p�2�M�i �b�v�b�i�2�K�b�X�h�?�2 �/�B�z�2�`�2�M�i �b�v�b�i�2�K�b ���`�2 �b�?�Q�r�M
�B�M �6�B�;�X �8�X�k�X �h�?�2 �b�m�+�+�2�b�b�B�p�2 �2�M�i�`�B�2�b ���`�2�, �i�?�2 �b�v�b�i�2�K �U�b�Q�H�p�2�M�i�- �?�Q�b�i�- �;�m�2�b�i�V�-
�i�?�2 �M�m�K�#�2�` �Q�7 �`�2�T�H�B�+���bK �- �i�?�2 �b�B�K�m�H���i�B�Q�Mt �b�B�K�7�Q�` �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�- �i�?�2
�K���b�b�@�T���`���K�2�i�2�`m � �Q�7 �i�?�2 �*�"�- �i�?�2 �i�?�2�`�K�Q�b�i���i �+�Q�m�T�H�B�M�; �i�B�K�2� � �Q�7 �i�?�2 �*�"
���/�p���M�+�2 �p���`�B���#�H�2� �- �i�?�2 ���p�2�`���;�2 �i�2�K�T�2�`���i�m�`�2T� �Q�7� �- �i�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M
� _� �Q�7 �i�?�2 �*�" �p�2�H�Q�+�B�i�v_� �- �i�?�2 ���m�i�Q�+�Q�`�`�2�H���i�B�Q�M �i�B�K�2� _� �Q�7_� �- �i�?�2 �/�B�z�m�b�B�Q�M
�+�Q�M�b�i���M�iD � ���H�Q�M�;� ���M�/ �i�?�2 �?�B�;�?�2�b�i �7�`�2�2�@�2�M�2�`�;�v �#���`�`�B�2�`G?

� �B�M �i�?�2 �S�J�6
���H�Q�M�;� �X �h�?�2 �p���H�m�2 �Q�7D � �B�b �?���H�7 �i�?�2 �b�H�Q�T�2 �Q�7 �i�?�2 �K�2���M�@�b�[�m���`�2 �/�B�b�T�H���+�2�K�2�M�i
d� ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�B�K�2�- �#���b�2�/ �Q�M �i�?�2 �1�B�M�b�i�2�B�M �2�[�m���i�B�Q�M�X�j�N�3 �A�i �r���b �2�p���H�m���i�2�/
�m�b�B�M�; �� �H�B�M�2���` �H�2���b�i�@�b�[�m���`�2�b �}�i �Q�p�2�` �i�?�2 �B�M�i�2�`�p���H �y�@�y�X�k�8 �T�b�X

�a�Q�H�p�2�M�i �>�Q�b�i �:�m�2�b�iK t �b�B�K m� � � T� � _� � _� D � G?
�

[�M�b] [�m� �M�K�k] [�T�b] [�E] [�T�b� 1] [�T�b� 1] [�M�b� 1] [�F�C� �K�Q�H� �R]
�>2�P �R�k�*�9 �G�B+ �k�y �k �R�y�y�y �y�X�8�y�j�R�d�X�e �y�X�y�8 �y�X�y�R�d �y�X�d �R�X�3�d
�>2�P �R�k�*�9 �L��+ �k�y �k �R�y�y�y �y�X�8�y�j�y�y�X�d �y�X�y�8 �y�X�y�y�N �y�X�8 �R�X�N�R
�>2�P �R�k�*�9 �E+ �k�y �k �R�y�y�y �y�X�8�y�k�N�k�X�N �y�X�y�8 �y�X�y�k�j �y�X�e �R�X�9�3
�>2�P �R�k�*�9 �_�#+ �k�y �k �R�y�y�y �y�X�8�y�j�y�9�X�e �y�X�y�8 �y�X�y�k�R �R�X�R �k�X�y�j
�>2�P �R�k�*�9 �*�b+ �k�y �k �R�y�y�y �y�X�8�y�j�k�3�X�8 �y�X�y�8 �y�X�y�R�k �R�X�R �R�X�j�y
�>2�P �R�8�*�8 �G�B+ �k�y �k �R�y�y�y �y�X�8�y�j�y�N�X�j �y�X�y�8 �y�X�y�R�e �y�X�j �j�X�3�R
�>2�P �R�8�*�8 �L��+ �k�y �k �R�y�y�y �y�X�8�y�j�k�8�X�k �y�X�y�8 �y�X�y�R�8 �y�X�R �9�X�R�9
�>2�P �R�8�*�8 �E+ �k�y �k �R�y�y�y �y�X�8�y�j�y�e�X�j �y�X�y�8 �y�X�y�y�j �y�X�j �j�X�j�e
�>2�P �R�8�*�8 �_�#+ �k�y �k �R�y�y�y �y�X�8�y�j�y�y�X�e �y�X�y�8 �y�X�y�y�e �y�X�d �j�X�9�y
�>2�P �R�8�*�8 �*�b+ �k�y �k �R�y�y�y �y�X�8�y�k�N�3�X�R �y�X�y�8 �y�X�y�R�j �y�X�j �j�X�e�d
�>2�P �R�3�*�e �G�B+ �k�y �k �R�y�y�y �y�X�8�y�k�3�R�X�y �y�X�y�8 �y�X�y�y�9 �y�X�R �R�X�8�d
�>2�P �R�3�*�e �L��+ �k�y �k �R�y�y�y �y�X�8�y�j�R�3�X�R �y�X�y�8 �y�X�y�R�N �y�X�R �j�X�9�d
�>2�P �R�3�*�e �E+ �k�y �k �R�y�y�y �y�X�8�y�j�R�j�X�d �y�X�y�8 �y�X�y�R�d �y�X�k �R�X�d�3
�>2�P �R�3�*�e �_�#+ �k�y �k �R�y�y�y �y�X�8�y�j�y�3�X�k �y�X�y�8 �y�X�y�R�3 �y�X�k �R�X�k�d
�>2�P �R�3�*�e �*�b+ �k�y �k �R�y�y�y �y�X�8�y�j�y�8�X�d �y�X�y�8 �y�X�y�k�R �y�X�R �k�X�3�y
�.�J�a�P �R�k�*�9 �G�B+ �k�y �k �R�y�y�y �y�X�8�y�j�R�3�X�y �y�X�y�8 �y�X�y�k�k �y�X�R �j�X�y�y
�.�J�a�P �R�k�*�9 �L��+ �k�y �k �R�y�y�y �y�X�8�y�j�R�R�X�y �y�X�y�8 �y�X�y�R�d �y�X�y �d�X�9�j
�.�J�a�P �R�k�*�9 �E+ �k�y �k �R�y�y�y �y�X�8�y�k�N�3�X�N �y�X�y�8 �y�X�y�R�R �y�X�R �d�X�y�k
�.�J�a�P �R�k�*�9 �_�#+ �k�y �k �R�y�y�y �y�X�8�y�j�R�9�X�8 �y�X�y�8 �y�X�y�R�8 �y�X�R �9�X�e�k
�.�J�a�P �R�k�*�9 �*�b+ �k�y �k �R�y�y�y �y�X�8�y�j�y�9�X�y �y�X�y�8 �y�X�y�R�9 �y�X�R �8�X�9�k
�.�J�a�P �R�8�*�8 �G�B+ �k�y �k �R�y�y�y �y�X�8�y�j�k�d�X�e �y�X�y�8 �y�X�y�R�3 �y�X�y �R�X�e�y
�.�J�a�P �R�8�*�8 �L��+ �k�y �k �R�y�y�y �y�X�8�y�j�y�3�X�j �y�X�y�8 �y�X�y�R�d �y�X�y �8�X�R�y
�.�J�a�P �R�8�*�8 �E+ �k�y �k �R�y�y�y �y�X�8�y�j�y�8�X�y �y�X�y�8 �y�X�y�k�R �y�X�y �j�X�8�3
�.�J�a�P �R�8�*�8 �_�#+ �k�y �k �R�y�y�y �y�X�8�y�j�y�e�X�8 �y�X�y�8 �y�X�y�R�N �y�X�R �j�X�R�R
�.�J�a�P �R�8�*�8 �*�b+ �k�y �k �R�y�y�y �y�X�8�y�j�R�d�X�3 �y�X�y�8 �y�X�y�k�y �y�X�R �j�X�j�j
�.�J�a�P �R�3�*�e �G�B+ �k�y �k �R�y�y�y �y�X�8�y�j�y�e�X�3 �y�X�y�8 �y�X�y�y�3 �y�X�y �8�X�d�k
�.�J�a�P �R�3�*�e �L��+ �k�y �k �R�y�y�y �y�X�8�y�j�y�8�X�3 �y�X�y�8 �y�X�y�k�R �y�X�y �e�X�d�3
�.�J�a�P �R�3�*�e �E+ �k�y �k �R�y�y�y �y�X�8�y�j�R�y�X�y �y�X�y�8 �y�X�y�k�y �y�X�y �R�y�X�y�8
�.�J�a�P �R�3�*�e �_�#+ �k�y �k �R�y�y�y �y�X�8�y�j�y�N�X�j �y�X�y�8 �y�X�y�R�9 �y�X�R �k�X�R�9
�.�J�a�P �R�3�*�e �*�b+ �k�y �k �R�y�y�y �y�X�8�y�j�y�3�X�3 �y�X�y�8 �y�X�y�R�N �y�X�y �R�R�X�R�y
�*�>3�P�> �R�k�*�9 �G�B+ �k�y �e �R�y�y�y �y�X�8�y�j�y�8�X�3 �y�X�y�8 �y�X�y�R�N �y�X�k �R�X�d�3
�*�>3�P�> �R�k�*�9 �L��+ �k�y �k �R�y�y�y �y�X�8�y�j�R�9�X�d �y�X�y�8 �y�X�y�R�e �y�X�j �y�X�N�d
�*�>3�P�> �R�k�*�9 �E+ �k�y �k �R�y�y�y �y�X�8�y�j�y�3�X�R �y�X�y�8 �y�X�y�y�9 �y�X�e �R�X�3�d
�*�>3�P�> �R�k�*�9 �_�#+ �k�y �k �R�y�y�y �y�X�8�y�j�y�8�X�e �y�X�y�8 �y�X�y�k�y �y�X�j �k�X�8�d
�*�>3�P�> �R�k�*�9 �*�b+ �k�y �k �R�y�y�y �y�X�8�y�k�N�e�X�e �y�X�y�8 �y�X�y�y�9 �y�X�e �k�X�k�e
�*�>3�P�> �R�8�*�8 �G�B+ �k�y �k �R�y�y�y �y�X�8�y�j�y�R�X�k �y�X�y�8 �y�X�y�R�N �y�X�R �9�X�j�j
�*�>3�P�> �R�8�*�8 �L��+ �k�y �k �R�y�y�y �y�X�8�y�j�R�y�X�N �y�X�y�8 �y�X�y�y�R �y�X�R �e�X�3�y
�*�>3�P�> �R�8�*�8 �E+ �k�y �k �R�y�y�y �y�X�8�y�j�y�k�X�3 �y�X�y�8 �y�X�y�R�9 �y�X�y �d�X�k�3
�*�>3�P�> �R�8�*�8 �_�#+ �k�y �k �R�y�y�y �y�X�8�y�k�N�d�X�y �y�X�y�8 �y�X�y�y�d �y�X�R �k�X�k�k
�*�>3�P�> �R�8�*�8 �*�b+ �k�y �k �R�y�y�y �y�X�8�y�j�y�e�X�N �y�X�y�8 �y�X�y�R�N �y�X�R �8�X�y�k
�*�>3�P�> �R�3�*�e �G�B+ �k�y �k �R�y�y�y �y�X�8�y�j�R�y�X�j �y�X�y�8 �y�X�y�R�3 �y�X�y �k�X�y�9
�*�>3�P�> �R�3�*�e �L��+ �k�y �k �R�y�y�y �y�X�8�y�j�y�8�X�e �y�X�y�8 �y�X�y�k�y �y�X�y �k�X�R�8
�*�>3�P�> �R�3�*�e �E+ �k�y �k �R�y�y�y �y�X�8�y�j�y�d�X�9 �y�X�y�8 �y�X�y�R�N �y�X�R �9�X�N�e
�*�>3�P�> �R�3�*�e �_�#+ �k�y �k �R�y�y�y �y�X�8�y�j�R�8�X�8 �y�X�y�8 �y�X�y�k�y �y�X�R �j�X�k�N
�*�>3�P�> �R�3�*�e �*�b+ �k�y �k �R�y�y�y �y�X�8�y�j�y�y�X�e �y�X�y�8 �y�X�y�k�R �y�X�R �j�X�e�k
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�6�B�;�m�`�2 �8�X�j�,�_�2�b�m�H�i�b �Q�7 �i�2�b�i �b�B�K�m�H���i�B�Q�M�b �m�b�B�M�;�*�"�l�a �r�B�i�? �i�r�Q �/�B�z�2� �̀2�M�i
�M�m�K�#�2�`�b �Q�7 � �̀2�T�H�B�+���b�X�h�?�B�b �}�;�m�`�2 �+�Q�M�b�B�/�2�`�b �i�?�2 �#�B�M�/�B�M�; �Q�7 �G�B+ �i�Q �R�k�*�9 �B�M
�*�>3 �P�>�- �+���H�+�m�H���i�2�/ �m�b�B�M�;�*�"�l�a �b�B�K�m�H���i�B�Q�M�b �r�B�i�?K = 8 �`�2�T�H�B�+���b �U���-�+�-�2�V �Q�`
K = 20 �`�2�T�H�B�+���b �U�#�-�/�-�7�V�X �h�?�2 �i�B�K�2 �2�p�Q�H�m�i�B�Q�M�b �Q�7 �i�?�2 �*�" ���/�p���M�+�2 �p���`�B���#�H�2
� ���M�/ �i�?�2 ���b�b�Q�+�B���i�2�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b~P ( ~�) ���`�2 �b�?�Q�r�M �U���-�#�V�X �h�?�2
�i�B�K�2 �2�p�Q�H�m�i�B�Q�M�b �Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �7�`���+�i�B�Q�M���H ���/�p���M�+�2 �p���`�B���#�H�2~� ���M�/ �i�?�2
���b�b�Q�+�B���i�2�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b~P ( ~�) ���`�2 ���H�b�Q �/�B�b�T�H���v�2�/ �U�+�-�/�V�X �h�?�2 �p���`�B���#�H�2
~� �+�Q�`�`�2�b�T�Q�M�/�b �i�Q� �`�2�7�Q�H�/�2�/ �B�M�i�Q �i�?�2 �B�M�i�2�`�p���H[0; ��) �r�?�2�`�2�� = 2 �K � 1 �X
�6�B�M���H�H�v�- �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �T�`�Q�}�H�2�bG ~� ( ~�) �+���H�+�m�H���i�2�/ �7�`�Q�K �i�?�2 �b�B�K�m�H���i�B�Q�M�b ���`�2
���H�b�Q �b�?�Q�r�M �U�2�-�7�V�X ���H�H �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �M�Q�`�K���H�B�x�2�/ �i�Q �Q�M�2�X
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�� �7�m�H�H �`�Q�i���i�B�Q�M �U���i �K�Q�b�i ���#�Q�m�i� /4) �X �"�m�i �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;~�

�i�B�K�2 �b�2�`�B�2�b ���M�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M~P( ~�) ���H�b�Q �2�p�B�/�2�M�+�2 ��

�K���M�v �b�?�B�7�i�b ���M�/ ���M �2�b�b�2�M�i�B���H�H�v �?�Q�K�Q�;�2�M�2�Q�m�b �+�Q�p�2�`���;�2 �B�M �i�?�2 �i�?�`�2�2

�+���b�2�b �U�/���i�� �M�Q�i �b�?�Q�r�M�V�X �h�?�2 �i�B�K�2 �2�p�Q�H�m�i�B�Q�M �Q�7 �i�?�2 �p�2�H�Q�+�B�i�v_�

���H�Q�M�; �r�B�i�? �i�?�2 ���b�b�Q�+�B���i�2�/ �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�MP _� ( _�) ���`�2 ���H�b�Q

�b�?�Q�r�M �U�6�B�;�b�X �8�X�9�/�@�8�X�9�7�V�X �h�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �#�2�+�Q�K�2�b �M���`�`�Q�r�2�` �m�T�Q�M

�B�M�+�`�2���b�B�M�; �i�?�2 �K���b�b �K���b�b �U�H�Q�r�2�` �b�[�m���`�2 �p�2�H�Q�+�B�i�v ���i �+�Q�M�b�i���M�i �F�B�M�2�i�B�+

�2�M�2�`�;�v�V�X �>�Q�r�2�p�2�`�- �i�?�2 �2�t�T�2�+�i�2�/ �J���t�r�2�H�H�@�"�Q�H�i�x�K���M�M �/�B�b�i�`�B�#�m�i�B�Q�M

�U���H�b�Q �b�?�Q�r�M �B�M �i�?�2 �}�;�m�`�2�V �B�b �Q�M�H�v �`�2�T�`�Q�/�m�+�2�/ �7�Q�` �i�?�2 �i�r�Q �H���`�;�2�b�i

�K���b�b�2�b �Q�7 �R�y�y ���M�/ �R�y�y�y �m��M�K2�X �6�Q�` �� �K���b�b �Q�7 �R�y �m��M�K2�- �i�?�2� �@

�i�?�2�`�K�Q�b�i���i �B�b �m�M���#�H�2 �i�Q �`�2�;�m�H���i�2 �i�?�2 �*�" �p�2�H�Q�+�B�i�v�- ���M�/ �i�?�2 �2�z�2�+�i�B�p�2

�i�2�K�T�2�`���i�m�`�2T� �Q�7 �i�?�2� �p���`�B���#�H�2 �B�b �7���` �i�Q�Q �?�B�;�? �U���#�Q�p�2 �R�y�y�y�y �E�V�X

�A�M �+�Q�M�i�`���b�i�- �� �K���b�b �Q�7 �R�y�y�y �m��M�K2 �H�2���/�b �i�Q ���M ���p�2�`���;�2312�E�- �+�H�Q�b�2

�i�Q �i�?���i �Q�7 �i�?�2 �+�Q�M�}�;�m�`���i�B�Q�M���H �/�2�;�`�2�2�b �Q�7 �7�`�2�2�/�Q�K�X �h�?�2 �i�B�K�2 �b�2�`�B�2�b

�Q�7 �i�?�2 �K�2���M�@�b�[�m���`�2 �/�B�b�T�H���+�2�K�2�M�id� �Q�7_� �U�6�B�;�b�X �8�X�9�;�@�8�X�9�B�V �b�?�Q�r

�i�?���i �i�?�2 �/�B�z�m�b�B�Q�M ���H�Q�M�;� �B�M�+�`�2���b�2�b �m�T�Q�M �B�M�+�`�2���b�B�M�; �i�?�2 �K���b�b�X

�h�?�B�b �B�b �[�m���H�B�i���i�B�p�2�H�v �B�M �H�B�M�2 �r�B�i�? �i�?�2� �@�`���M�;�2 �+�Q�p�2�`�2�/ �/�m�`�B�M�; �i�?�2 �k

�M�b �b�B�K�m�H���i�B�Q�M�b�X ���b �/�B�b�+�m�b�b�2�/ �T�`�2�p�B�Q�m�b�H�v�-�R�8�3�i�?�B�b �Q�#�b�2�`�p���i�B�Q�M �B�b �M�Q�i

�+�Q�M�i�`���/�B�+�i�Q�`�v �r�B�i�? �i�?�2 �/�2�+�`�2���b�2�/ ���p�2�`���;�2 �p�2�H�Q�+�B�i�B�2�b �U�b�2�2 ���#�Q�p�2�V�-

�+�Q�M�b�B�/�2�`�B�M�; �i�?���i �i�?�2 �/�B�z�m�b�B�Q�M �`���i�2 �/�2�T�2�M�/�b �M�Q�i �Q�M�H�v �Q�M �i�?�2 ���p�2�`���;�2

�K���;�M�B�i�m�/�2 �Q�7 �i�?�2 �p�2�H�Q�+�B�i�v�- �#�m�i ���H�b�Q �Q�M �B�i�b �i�B�K�2�@�+�Q�`�`�2�H���i�B�Q�M �7�m�M�+�i�B�Q�M

�U�:�`�2�2�M�@�E�m�#�Q �`�2�H���i�B�Q�M�V�X�8�R�d�-�8�R�3

�"���b�2�/ �Q�M �i�?�2 ���#�Q�p�2 �Q�#�b�2�`�p���i�B�Q�M�b�- �i�?�2 �+�?�Q�B�+�2m� = 1000 �m��M�K2

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

�i�?�2� �@�p���`�B���#�H�2 ���M�/ �� �?�B�;�? �/�B�z�m�b�B�Q�M �`���i�2 ���H�Q�M�;� �X �h�?�B�b �+�?�Q�B�+�2 �r���b

�`�2�i���B�M�2�/ ���H�Q�M�; �r�B�i�?K = 20 �7�Q�` ���H�H �b�m�#�b�2�[�m�2�M�i�*�"�l�a �b�B�K�m�H���i�B�Q�M�b�X

�:�B�p�2�M �i�?�2�b�2 �+�?�Q�B�+�2�b�- �i�?�2 �`�2�H�2�p���M�i �T���`���K�2�i�2�`�b ���M�/ �T�`�Q�T�2�`�i�B�2�b

�Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;�*�"�l�a �b�B�K�m�H���i�B�Q�M�b �U�k �M�b�V �7�Q�` �i�?�2 �9�8 �?�Q�b�i�@

�;�m�2�b�i�@�b�Q�H�p�2�M�i �b�v�b�i�2�K�b �U�6�B�;�X �8�X�k�V ���`�2 �b�m�K�K���`�B�x�2�/ �B�M �h���#�X �8�X�j�X �A�M

���H�H �+���b�2�b�- �i�?�2 ���p�2�`���;�2 �i�2�K�T�2�`���i�m�`�2�bT� �Q�7 �i�?�2� �p���`�B���#�H�2 �B�b �+�H�Q�b�2

�i�Q �i�?�2 �i���`�;�2�i �i�2�K�T�2�`���i�m�`�2 �U281� 327�E�V�- ���M�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;
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�p�2�H�Q�+�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M �U�`�2�/ �H�B�M�2�V�X �6�B�M���H�H�v�- �i�?�2 �i�B�K�2 �2�p�Q�H�m�i�B�Q�M�b �Q�7 �i�?�2 �K�2���M�@�b�[�m���`�2
�/�B�b�T�H���+�2�K�2�M�id� �Q�7� ���`�2 ���H�b�Q �/�B�b�T�H���v�2�/ �U�;�@�B�V�- ���H�Q�M�; �r�B�i�? ���H�Q�M�; �r�B�i�? �� �H�B�M�2���`
�H�2���b�i�@�b�[�m���`�2�b �}�i �Q�p�2�` �i�?�2 �B�M�i�2�`�p���H �y�@�y�X�k�8�T�b�U�#�`�Q�r�M �/���b�?�2�/ �H�B�M�2�V�X �h�?�2 �b�H�Q�T�2 �Q�7
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�/�B�z�m�b�B�Q�M �+�Q�M�b�i���M�i�bD � �;�2�M�2�`���H�H�v �`���M�;�2�b �#�2�i�r�2�2�M �y�X�R ���M�/ �R�X�R �M�b� 1

�U�2�t�+�2�T�i�B�Q�M���H�H�v �/�Q�r�M �i�Q �y�X�y�y�R �M�b� 1�V�X �h�?�2 �?�B�;�?�2�b�i �7�`�2�2�@�2�M�2�`�;�v �#���`�`�B�2�`

G?
� ���H�Q�M�;� �B�b �i�v�T�B�+���H�H�v �#�2�H�Q�r �8�F�C� �K�Q�H� �R �U�2�t�+�2�T�i�B�Q�M���H�H�v �m�T �i�Q �R�R

�F�C��K�Q�H� 1�V�X �� �r�2�H�H�@�+�Q�M�i�`�Q�H�2�/ �i�2�K�T�2�`���i�m�`�2�- �H�Q�r �7�`�2�2�@�2�M�2�`�;�v �#���`�`�B�2�`�b

���M�/ �� �?�B�;�? �/�B�z�m�b�B�Q�M �+�Q�M�b�i���M�i ���`�2 ���H�H �/�2�b�B�`���#�H�2 �7�2���i�m�`�2�b �B�M�*�"�l�a �-

���b �i�?�2�v �2�M�?���M�+�2 �i�?�2 �b���K�T�H�B�M�; �?�Q�K�Q�;�2�M�2�B�i�v ���M�/ �B�M�+�`�2���b�2 �i�?�2� �@

�b�r�2�2�T�B�M�; ���#�B�H�B�i�v �Q�7 �i�?�2 �`�2�T�H�B�+���b�- �;�B�p�2�M �i�?�2 �}�t�2�/ �U���M�/ �`�2�H���i�B�p�2�H�v

�b�?�Q�`�i�V �b�B�K�m�H���i�B�Q�M �i�B�K�2 �Q�7 �k �M�b �7�Q�` �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K�X

�q�Q�`�F�B�M�; �S�`�B�M�+�B�T�H�2�b �Q�7 �i�?�2 �a���K�T�H�B�M�; �a�+�?�2�K�2�b

�h�?�2 �r�Q�`�F�B�M�; �T�`�B�M�+�B�T�H�2�b �Q�7 �i�?�2�.�*�L�h �-�h�_�l�a ���M�/�*�"�l�a �b���K�@

�T�H�B�M�; �b�+�?�2�K�2�b �U�i�?�2 �H���i�i�2�` �r�B�i�?K = 8 �Q�K̀ = 20�V ���`�2 �+�Q�K�T���`�2�/ �B�M

�6�B�;�X �8�X�8�- ���;���B�M �B�M �i�?�2 �+���b�2 �Q�7 �i�?�2 �#�B�M�/�B�M�; �Q�7 �G�B+ �i�Q �R�k�*�9 �B�M �*�>3�P�>�X

�h�?�2�b�2 �;�`���T�?�b �b�?�Q�r �i�?�2 �i�B�K�2 �b�2�`�B�2�b �Q�7 �i�?�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2� k

�7�Q�` �i�?�2K �`�2�T�H�B�+���b�- ���H�Q�M�; �r�B�i�? �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �#�B���b�2�/ �T�`�Q�#���#�B�H�@

�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�b~pk �X �6�Q�`�.�*�L�h �- �i�?�2 �i�B�K�2 �b�2�`�B�2�b ���M�/ �m�M�#�B���b�2�/

�/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �7�Q�` �i�?�2 �b�B�M�;�H�2 �b�B�K�m�H���i�2�/ �b�v�b�i�2�K ���`�2 �`�2�T�`�2�b�2�M�i�2�/

�B�M�b�i�2���/�X

�A�M �i�?�2 �+���b�2 �Q�7�.�*�L�h �U�6�B�;�X �8�X�8���V�- �Q�M�H�v �}�p�2 �m�M�#�B�M�/�B�M�;�@�`�2�#�B�M�/�B�M�;

�2�p�2�M�i�b ���`�2 �Q�#�b�2�`�p�2�/ �Q�M �i�?�2 �b�B�K�m�H���i�2�/ �i�B�K�2�b�+���H�2 �Q�7 �R�y�y �M�b�X ���b ��

�`�2�b�m�H�i�- �i�?�2 �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�Mp(� ) �B�b �B�H�H�@�+�Q�M�p�2�`�;�2�/�- ���M�/ �i�?�2

�+���H�+�m�H���i�2�/ �#�B�M�/�B�M�; �7�`�2�2�@�2�M�2�`�;�v �+���M�M�Q�i �#�2 �2�t�T�2�+�i�2�/ �i�Q �#�2 �p�2�`�v

���+�+�m�`���i�2�X �L�Q�i�2 �i�?���i �i�?�2�.�*�L�h �+���H�+�m�H���i�B�Q�M�b �m�b�2�/ �b�v�b�i�2�K���i�B�+���H�H�v

�H���i�2�` �7�Q�` �i�?�2 �#�B�M�/�B�M�; �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b ���`�2 �2�p�2�M �b�?�Q�`�i�2�` �U�Q�M�H�v

�9�y �M�b�V�X

�A�M�h�_�l�a �U�6�B�;�X �8�X�8�#�V�- �i�?�2 �`�2�T�H�B�+���b ���`�2 �T�2�`�K���M�2�M�i�H�v ���b�b�Q�+�B���i�2�/

�r�B�i�? �Q�M�2 �Q�7 �i�?�2K = 21 �b���K�T�H�B�M�; �r�B�M�/�Q�r�b�X �.�m�`�B�M�; �i�?�2 �k �M�b

�b���K�T�H�B�M�; �i�B�K�2 �7�Q�` �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K �U�i�Q�i���H42�M�b�b�B�M�;�H�2�@�b�v�b�i�2�K

�b���K�T�H�B�M�; �i�B�K�2�V�- �i�?�2 �p���H�m�2 �Q�7� k �+�Q�M�b�2�[�m�2�M�i�H�v �~�m�+�i�m���i�2�b ���`�Q�m�M�/ �i�?�2

���M�+�?�Q�`� k �Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �r�B�M�/�Q�r�X �h�?�2 �K���;�M�B�i�m�/�2�b �Q�7 �i�?�2�b�2
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�r�B�i�?K = 8 �`�2�T�H�B�+���b ���M�/ �8 �M�b �b���K�T�H�B�M�; �i�B�K�2 �T�2�` �`�2�T�H�B�+�� �U�+�V �Q�` �r�B�i�?K = 20 ���M�/
�k �M�b �b���K�T�H�B�M�; �i�B�K�2 �T�2�` �`�2�T�H�B�+�� �U�/�V�X �6�Q�`�.�*�L�h �- �i�?�2 �i�B�K�2 �b�2�`�B�2�b �Q�7 �i�?�2 �`�2���+�i�B�Q�M
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�b�v�b�i�2�K �U�i�Q�i���H �9�y �M�b �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2�V�X �A�i �B�b �B�M�i�2�`�2�b�i�B�M�;

�i�Q �M�Q�i�2 �i�?���i �� �+�Q�`�`�2�b�T�Q�M�/�B�M�;�h�_�l�a �b�B�K�m�H���i�B�Q�M �r�B�i�? �3 �2�[�m�B�b�T���+�2�/

�`�2�T�H�B�+���b �U���M�/ �i�?�2 �b���K�2 �7�Q�`�+�2 �+�Q�M�b�i���M�i�V �r�Q�m�H�/ �M�Q�i �T�2�`�K�B�i �i�Q �+�Q�p�2�`

�i�?�2 �2�M�i�B�`�2� �@�`���M�;�2 �r�B�i�? �Q�p�2�`�H���T�T�B�M�; �/�B�b�i�`�B�#�m�i�B�Q�M�b�X �A�M �+�Q�M�i�`���b�i�- �i�?�2

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

�`�2�T�H�B�+���b�X �P�M�2 ���H�b�Q �Q�#�b�2�`�p�2�b �b�B�t �#�B�M�/�B�M�;�@�m�M�#�B�M�/�B�M�; �2�p�2�M�i�b ���H�Q�M�;

�i�?�2 �b�B�K�m�H���i�B�Q�M�X �*�Q�M�b�B�/�2�`�B�M�; �i�?�2�*�"�l�a �b�B�K�m�H���i�B�Q�M �r�B�i�?K = 20

�U�6�B�;�X �8�X�8�/�V ���M�/ �k �M�b �b�B�K�m�H���i�B�Q�M �7�Q�` �i�?�2 �`�2�T�H�B�+�� �b�v�b�i�2�K �U�i�Q�i���H �9�y

�M�b �b�B�M�;�H�2�@�b�v�b�i�2�K �b���K�T�H�B�M�; �i�B�K�2�V�- �i�?�2� �@�`���M�;�2 �B�b �b���K�T�H�2�/ �K�m�+�?

�K�Q�`�2 �?�Q�K�Q�;�2�M�2�Q�m�b�H�v�- ���M�/ �K���M�v �K�Q�`�2 �#�B�M�/�B�M�;�@�m�M�#�B�M�/�B�M�; �2�p�2�M�i�b

���`�2 �Q�#�b�2�`�p�2�/�X

�S�J�6�b �7�Q�` �i�?�2 �>�Q�b�i�@�:�m�2�b�i �a�v�b�i�2�K

�h�?�2 �S�J�6�b �Q�#�i���B�M�2�/ �7�Q�` �i�?�2 �9�8 �?�Q�b�i�@�;�m�2�b�i�@�b�Q�H�p�2�M�i �b�v�b�i�2�K�b �U�6�B�;�X �8�X�k�V

���`�2 �b�?�Q�r�M �B�M �6�B�;�b�X �8�X�e�- �8�X�d ���M�/ �8�X�3 �7�Q�` �i�?�2 �?�Q�b�i�b �R�k�*�9�- �R�8�*�8�- ���M�/

�R�3�*�e�- �`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2 �H�Q�+���i�B�Q�M�b� o �Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �K�B�M�B�K��

���`�2 ���H�b�Q �`�2�T�Q�`�i�2�/ �B�M �h���#�X �8�X�k�X �A�M �i�?�2�b�2 �i�?�`�2�2 �}�;�m�`�2�b�- �2���+�? �;�`���T�?

�+�Q�`�`�2�b�T�Q�M�/�b �i�Q �� �;�B�p�2�M �?�Q�b�i�@�;�m�2�b�i�@�b�Q�H�p�2�M�i �b�v�b�i�2�K ���M�/ �b�?�Q�r�b �7�Q�m�`
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�T�`�Q�T�2�`�i�B�2�b �/�m�2 �i�Q �i�?�2 ���T�T�`�Q�t�B�K���i�B�Q�M�b �B�M �i�?�2 �B�M�i�2�`���+�i�B�Q�M �7�m�M�+�i�B�Q�M�b

���M�/ �i�?�2 �T���`���K�2�i�2�`�B�x���i�B�Q�M �T�`�Q�+�2�/�m�`�2�X ���H�b�Q �i�?�2 �7���+�i �i�?���i �7�Q�`�+�2

�}�2�H�/�b ���`�2 �m�b�m���H�H�v �T���`���K�2�i�2�`�B�x�2�/ �i�Q �`�2�T�`�Q�/�m�+�2 �i�?�2 �T�`�Q�T�2�`�i�B�2�b ���i
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�Q�M�H�v �Q�M�2 �Q�` �7�2�r �H�Q�r�@�2�M�2�`�;�v �b�i���i�2�b �+���M �#�2 �`�2�H���i�2�/ �i�Q �B�M�+�Q�M�b�B�b�i�2�M�i

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

���+�+�Q�m�M�i�2�/ �7�Q�` �/�m�`�B�M�; �i�?�2 �T���`���K�2�i�2�`�B�x���i�B�Q�M�X �P�M �i�?�2 �Q�M�2 �?���M�/�-

�i�?�2 �2�[�m�B�H�B�#�`�B�m�K �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�2 �`�2�H�2�p���M�i �b�i���i�2�b �r�B�H�H �M�Q�i �#�2

�`�2�T�`�Q�/�m�+�2�/�- �+�Q�M�b�2�[�m�2�M�i�H�v �i�?�2 �7�`�2�2�@�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2�b �r�B�H�H �#�2 �7���m�H�i�v

���b �r�2�H�H�X �h�?�2 �2�M�2�`�;�2�i�B�+ �#���`�`�B�2�`�b �K�B�;�?�i ���/�/�B�i�B�Q�M���H�H�v �#�2 �m�M�T�?�v�b�B�+���H�H�v

�?�B�;�?�- �b�H�Q�r�B�M�; �/�Q�r�M �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �Q�7 �i�?�2 �b�B�K�m�H���i�B�Q�M�b�- ���M �B�b�b�m�2

�r�?�B�+�? �B�b ���/�/�`�2�b�b�2�/ �B�M �*�?���T�i�2�` �9�X �h�?�2�`�2�7�Q�`�2 �T���`���K�2�i�2�`�B�x���i�B�Q�M �Q�7

�7�Q�`�+�2 �}�2�H�/�b �`�2�K���B�M�b �� �+�?���H�H�2�M�;�B�M�; �i�Q�T�B�+�X �1�b�T�2�+�B���H�H�v �B�M �+���b�2�b �H�B�F�2

�i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�b�- �2�t�?�B�#�B�i�B�M�; �m�M�+�Q�K�K�Q�M �+�?�2�K�B�+���H �7�2���i�m�`�2�b �H�B�F�2

�i�?�2 �i�`�B�T�H�v�@�m�M�b���i�m�`���i�2�/ �M�B�M�2�@�K�2�K�#�2�`�2�/ �`�B�M�;�- �i�?�2 �T���`���K�2�i�2�`�B�x���i�B�Q�M

�B�b �2�t�i�`�2�K�2�H�v �/�B�{�+�m�H�i �r�B�i�?�B�M �i�?�2 �+�H���b�b�B�+���H �7�Q�`�+�2�@�}�2�H�/ �`�2�T�`�2�b�2�M�i���i�B�Q�M

���/�Q�T�i�2�/ �?�2�`�2�X �a�B�K�B�H���`�H�v �T�`�Q�#�H�2�K���i�B�+ �K�Q�H�2�+�m�H�2�b ���`�2 �7�`�2�[�m�2�M�i�H�v �?�B�i

�B�M �/�`�m�; �/�B�b�+�Q�p�2�`�v�- �r�?�2�`�2 �/�`�m�; �+���M�/�B�/���i�2�b �?���p�2 �b�T�2�+�B���H �b�i�`�m�+�i�m�`���H

�T���i�i�2�`�M�b�X ���H�b�Q �M���i�m�`���H �+�Q�K�T�Q�m�M�/�b�- �T�Q�b�i�i�`���M�b�H���i�B�Q�M���H �K�Q�/�B�}�+���i�B�Q�M�b

�H�2���/ �i�Q �b�i�`�m�+�i�m�`�2�b �/�2�p�B���i�B�M�; �7�`�Q�K �i�?�2 �+�Q�M�p�2�M�i�B�Q�M���H �b�2�i �Q�7 ���K�B�M�Q

���+�B�/�b �Q�` �+���`�#�Q�?�v�/�`���i�2�b�X�8�k�y�-�8�k�R

�h�?�2�`�2 ���`�2 �K���M�v �b�i�`���i�2�;�B�2�b �i�Q �Q�p�2�`�+�Q�K�2 �i�?�B�b �B�b�b�m�2�X ���m�i�Q�K���i�B�+

�7�Q�`�+�2 �}�2�H�/ �T���`���K�2�i�2�`�B�x���i�B�Q�M ���M�/ �`�2�}�M�2�K�2�M�i �+���M �`�2�T�H���+�2 �i�2�/�B�Q�m�b

�b�2�H�2�+�i�B�Q�M�b �Q�7 �T���`���K�2�i�2�`�b �#�v �?���M�/�X�8�k�k�L�2�r �K�Q�H�2�+�m�H�2�b �+���M �i�?�2�M �#�2 �T���@

�`���K�2�i�2�`�B�x�2�/ �r�B�i�?�B�M �b�2�+�Q�M�/�b �r�?���i �+�Q�m�H�/ �i���F�2 �2�p�2�M �v�2���`�b �r�?�2�M �/�Q�M�2

�#�v �?���M�/�X �L�Q�r���/���v�b�- �i�?�B�b �B�b �T�Q�b�b�B�#�H�2 �r�B�i�? �K���+�?�B�M�2 �H�2���`�M�B�M�;�k�y�j �Q�`

�K�Q�H�2�+�m�H���` �7�`���;�K�2�M�i �#���b�2�/ ���T�T�`�Q���+�?�2�b�X �>�Q�r�2�p�2�`�- �i�?�2�b�2 ���T�T�`�Q���+�?�2�b

�Q�M�H�v �r�Q�`�F �7�Q�` �K�Q�H�2�+�m�H�2�b �B�M �i�?�2 �+�?�2�K�B�+���H �b�T���+�2 �Q�7 �i�?�2 �T���`���K�2�i�2�`�B�x���@

�i�B�Q�M �T�`�Q�i�Q�+�Q�H�- �#�2�+���m�b�2 �2�t�i�`���T�Q�H���i�B�Q�M �i�Q �Q�i�?�2�` �+�?�2�K�B�+���H �K�Q�B�2�i�B�2�b �Q�`

�7�m�M�+�i�B�Q�M�b �B�b �;�2�M�2�`���H�H�v �/�B�{�+�m�H�i�X �q�B�i�? �B�M�+�`�2���b�B�M�; �+�Q�K�T�m�i�2�` �T�Q�r�2�`�-

�K�B�t�2�/ �[�m���M�i�m�K ���M�/ �+�H���b�b�B�+���H �/�2�b�+�`�B�T�i�Q�M�b �Z�J�f�J�J�R�N�y���R�N�9�-�8�k�j�+���M

�#�2 �K�Q�`�2 ���M�/ �K�Q�`�2 �2�K�T�H�Q�v�2�/�X �h�?�2 �/�B�b���/�p���M�i���;�2 �B�b �i�?�2 �`�2�[�m�B�`�2�/

�+�Q�K�T�m�i���i�B�Q�M���H �T�Q�r�2�` ���M�/ ���H�b�Q �i�?�2 �K�2�i�?�Q�/�Q�H�Q�;�B�+���H �B�b�b�m�2 �Q�7 �+�Q�K�@

�#�B�M�B�M�; �i�r�Q �/�B�z�2�`�2�M�i �H�2�p�2�H�b �Q�7 ���T�T�`�Q�t�B�K���i�B�Q�M�X
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�_�2�7�2�`�2�M�+�2�b

�(�R�) �C�X �J���M�b�7�2�H�/�-�.�B�2 �o�Q�`�b�Q�F� �̀��i�B�F�2�`�X �:�`�B�2�+�?�B�b�+�?�f�.�2�m�i�b�+�?�X�c �a�i�m�i�i�;���`�i�, �_�2�+�H���K�X�-
�R�N�3�j�X

�(�k�) �>�X �.�B�2�H�b�- �q�X �E�`���M�x�-�.�B�2 �6� �̀��;�K�2�M�i�2 �/�2�` �o�Q�`�b�Q�F� �̀��i�B�F�2�`�X �1�/�B�i�B�Q�M �e�X�c �q�2�B�/�@
�K���M�M �"�2�`�H�B�M�-�R�N�8�R�X

�(�j�) �*�X�*�X�q�X �h���v�H�Q�`�-�h�?�2 ���i�Q�K�B�b�i�b�, �G�2�m�+�B�T�T�m�b ���M�/ �.�2�K�Q�+�`�B�i�m�b�X �6� �̀��;�K�2�M�i�b�- ��
�h�2�t�i ���M�/ �h� �̀��M�b�H���i�B�Q�M �r�B�i�? �*�Q�K�K�2�M�i���`�v�X�c �h�Q�`�Q�M�i�Q�, �l�M�B�p�2�`�b�B�i�v �Q�7 �h�Q�`�Q�M�i�Q
�S�`�2�b�b�-�R�N�N�N�X

�(�9�) �C�X�G�X �a�i�Q�+�F�b�-�h�?�2 �r�Q�`�F�b �Q�7 ���`�B�b�i�Q�i�H�2 �i� �̀��M�b�H���i�2�/ �B�M�i�Q �1�M�;�H�B�b�? �@ �.�2 �*���2�H�Q
�o�Q�H�m�K�2 �k�X �1�/�B�i�B�Q�M �_�Q�b�b�- �q�X�.�X�X�c �*�H���`�2�M�/�Q�M �S�`�2�b�b�- �P�t�7�Q�`�/�-�R�N�j�y�X

�(�8�) ���X �*�?���H�K�2�`�b�-�h�?�2 �a�+�B�2�M�i�B�b�i�ö�b ���i�Q�K ���M�/ �i�?�2 �S�?�B�H�Q�b�Q�T�?�2�`�ö�b �a�i�Q�M�2�X �>�Q�r
�a�+�B�2�M�+�2 �a�m�+�+�2�2�/�2�/ ���M�/ �S�?�B�H�Q�b�Q�T�?�v �6���B�H�2�/ �i�Q �:���B�M �E�M�Q�r�H�2�/�;�2 �Q�7 ���i�Q�K�b�X�c
�a�T�`�B�M�;�2�` �L�2�i�?�2�`�H���M�/�b�-�k�y�y�N�X

�(�e�) �A�X �L�2�r�i�Q�M�-�h�?�2 �S�`�B�M�+�B�T�B���, �J���i�?�2�K���i�B�+���H �T�`�B�M�+�B�T�H�2�b �Q�7 �M���i�m� �̀��H �T�?�B�H�Q�b�Q�T�?�v�X
�U�� �M�2�r �i� �̀��M�b�H���i�B�Q�M �#�v �A�X �"�X �*�Q�?�2�M ���M�/ ���X �q�?�B�i�K���M�V�X�c �l�M�B�p�2�`�b�B�i�v �Q�7
�*���H�B�7�Q�`�M�B�� �S�`�2�b�b�- �"�2�`�F�2�H�2�v�- �l�a���-�R�N�N�N�X

�(�d�) �6�X �*���D�Q�`�B�-�a�B�` �A�b�����+ �L�2�r�i�Q�M�ö�b �K���i�?�2�K���i�B�+���H �T�`�B�M�+�B�T�H�2�b �Q�7 �M���i�m� �̀��H �T�?�B�H�Q�b�@
�Q�T�?�v ���M�/ �?�B�b �b�v�b�i�2�K �Q�7 �i�?�2 �r�Q�`�H�/�X�c �l�M�B�p�X �*���H�B�7�Q�`�M�B�� �S�`�2�b�b�- �"�2�`�F�2�H�2�v�- �l�a���-
�R�N�e�k�X

�(�3�) ���X �*�?���H�K�2�`�b�- ���i�Q�K�B�b�K �7�`�Q�K �i�?�2 �R�d�i�? �i�Q �i�?�2 �k�y�i�? �*�2�M�i�m�`�v �A�M�,
�h�?�2 �a�i���M�7�Q� �̀/ �1�M�+�v�+�H�Q�T�2�/�B�� �Q�7 �S�?�B�H�Q�b�Q�T�?�v�c �1�X�L�X �w���H�i���- �1�/�X�c �J�2�i���@
�T�?�v�b�B�+�b �_�2�b�2���`�+�? �G���#�- �a�i���M�7�Q�`�/ �l�M�B�p�X�- �l�a���-�k�y�R�9�c�?�i�i�T�b�,�f�f�T�H���i�Q�X�b�i���M�@
�7�Q�`�/�X�2�/�m�f���`�+�?�B�p�2�b�f�r�B�M�k�y�R�9�f�2�M�i�`�B�2�b�f���i�Q�K�B�b�K�@�K�Q�/�2�`�M�f�X

�(�N�) �J�X�6�X �a�+�?�H�2�+�?�i�-�J�Q�H�2�+�m�H���` �K�Q�/�2�H�B�M�; �Q�M �i�?�2 �S�*�X�c �q�B�H�2�v�@�o�*�>�- �L�2�r �u�Q�`�F�-
�R�N�N�3�X

�(�R�y�) �_�X�"�X �E�2�H�H�v�-�*���M�X �C�X �*�?�2�K�X�R�N�8�d�- �j�8�- �R�9�N�, �� �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M �i�?�2
�+�Q�M�7�Q�`�K���i�B�Q�M�b �Q�7 �+�v�+�H�Q�?�2�t���M�2 �/�2�`�B�p���i�B�p�2�b ���M�/ �i�?�2�B�` �T�?�v�b�B�+���H �T�`�Q�T�2�`�i�B�2�b�X

�(�R�R�) ���X �E�2�F�m�H�û�-�C�m�b�i�m�b �G�B�2�#�B�;�b ���M�M�X �*�?�2�K�X�R�3�e�e�- �R�j�d�- �R�k�N�, �l�M�i�2�`�b�m�+�?�m�M�;�2�M
�C�#�2�` ���`�Q�K���i�B�b�+�?�2 �o�2�`�#�B�M�/�m�M�;�2�M�X

�(�R�k�) ���X �E�2�F�m�H�û�-�C�m�b�i�m�b �G�B�2�#�B�;�b ���M�M�X �*�?�2�K�X�R�3�d�k�- �R�e�k�- �d�d�, �B�#�2�` �2�B�M�B�;�2 �*�Q�M�@
�/�2�M�b���i�B�Q�M�b�T�`�Q�/�m�F�i�2 �/�2�b ���H�/�2�?�v�/�b�X

�(�R�j�) ���X �_�Q�+�F�2�-���M�M�X �a�+�B�X�R�N�3�8�- �9�k�- �j�8�8�, �>�v�T�Q�i�?�2�b�B�b ���M�/ �2�t�T�2�`�B�K�2�M�i �B�M �i�?�2
�2���`�H�v �/�2�p�2�H�Q�T�K�2�M�i �Q�7 �E�2�F�m�H�û�ö�b �#�2�M�x�2�M�2 �i�?�2�Q�`�v�X

�(�R�9�) �L�X �>�Q�T�r�Q�Q�/�- �a�X �/�2 �*�?���/���`�2�p�B���M�-�J�Q�/�2�H�b�, �h�?�2 �i�?�B� �̀/ �/�B�K�2�M�b�B�Q�M �Q�7 �b�+�B�2�M�+�2�X�c
�a�i���M�7�Q�`�/ �l�M�B�p�2�`�b�B�i�v �S�`�2�b�b�- �a�i���M�7�Q�`�/�-�k�y�y�9�X
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�(�R�8�) �"�m�M�M �*�`�Q�r�7�Q�Q�i �.�X�- �_�Q�;�2�`�b�@�G�Q�r �*�X�q�X�- �"�X�q�X�- ���X �h�m�`�M�2�`�@�C�Q�M�2�b�- �s�@�`���v �+�`�v�b�@
�i���H�H�Q�;�`���T�?�B�+ �B�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �i�?�2 �b�i�`�m�+�i�m�`�2 �Q�7 �T�2�M�B�+�B�H�H�B�M�X �A�M�,�*�?�2�K�B�b�i�`�v �Q�7
�T�2�M�B�+�B�H�H�B�M�X�c �>�X�h�X �*�H���`�F�2�- �C�X�_�X �C�Q�?�M�b�Q�M�- �_�X �_�Q�#�B�M�b�Q�M�- �1�/�b�X�c �S�`�B�M�+�2�i�Q�M �l�M�B�@
�p�2�`�b�B�i�v �S�`�2�b�b�- �S�`�B�M�+�2�i�Q�M�- �L�2�r �C�2�`�b�2�v�-�R�N�9�N�c �T�T �j�R�y�@�j�e�d�X

�(�R�e�) �G�X �S���m�H�B�M�;�- �_�X�"�X �*�Q�`�2�v�- �>�X�_�X �"�`���M�b�Q�M�-�S� �̀Q�+�X �L���i�H�X ���+���/�X �a�+�B�X �l�a���R�N�8�R�-
�j�d�- �k�y�8�, �h�?�2 �b�i�`�m�+�i�m�`�2 �Q�7 �T�`�Q�i�2�B�M�b�, �h�r�Q �?�v�/�`�Q�;�2�M�@�#�Q�M�/�2�/ �?�2�H�B�+���H �+�Q�M�}�;�m�@
�`���i�B�Q�M�b �Q�7 �i�?�2 �T�Q�H�v�T�2�T�i�B�/�2 �+�?���B�M�X

�(�R�d�) �6�X�>�X �*�`�B�+�F�- �C�X�.�X �q���i�b�Q�M�-�S� �̀Q�+�X �_�X �a�Q�+�X �G�Q�M�/�Q�M �a�2�`�X ���R�N�8�9�- �k�k�j�- �3�y�,
�h�?�2 �+�Q�K�T�H�2�K�2�M�i���i�`�v �b�i�`�m�+�i�m�`�2 �Q�7 �/�2�b�Q�t�v�`�B�#�Q�M�m�+�H�2�B�+ ���+�B�/�X

�(�R�3�) �C�X �G�Q�b�+�?�K�B�/�i�-�E�Q�M�b�i�B�i�m�i�B�Q�M�b�7�Q�`�K�2�H�M �/�2�` �Q� �̀;���M�B�b�+�?�2�M �*�?�2�K�B�2 �B�M �;� �̀��T�?�B�b�@
�+�?�2�` �.���`�b�i�2�H�H�m�M�;�c �1�M�;�2�H�K���M�M�- �G�2�B�T�x�B�;�-�R�3�e�R�X

�(�R�N�) �C�X �*�X �E�2�M�/�`�2�r�- �:�X �"�Q�/�Q�- �>�X �J�X �.�B�M�i�x�B�b�- �_�X�:�X �S���`�`�B�b�?�- �>�X �q�v�+�F�Q�z�- �.�X�*�X
�S�?�B�H�H�B�T�b�-�L���i�m� �̀2�R�N�8�3�- �R�3�R�- �e�e�k�, �� �i�?�`�2�2�@�/�B�K�2�M�b�B�Q�M���H �K�Q�/�2�H �Q�7 �i�?�2 �K�v�Q�@
�;�H�Q�#�B�M �K�Q�H�2�+�m�H�2 �Q�#�i���B�M�2�/ �#�v �s�@�`���v ���M���H�v�b�B�b�X

�(�k�y�) �J�X�6�X �S�2�`�m�i�x�- �J�X�:�X �_�Q�b�b�K���M�M�- ���X�6�X �*�m�H�H�B�b�- �>�X �J�m�B�`�?�2���/�- �:�X �q�B�H�H�- ���X�*�X�h�X
�L�Q�`�i�?�-�L���i�m� �̀2�R�N�e�y�- �R�3�8�- �9�R�e�, �a�i�`�m�+�i�m�`�2 �Q�7 �?���2�K�Q�;�H�Q�#�B�M�, �� �i�?�`�2�2�@
�/�B�K�2�M�b�B�Q�M���H �6�Q�m�`�B�2�` �b�v�M�i�?�2�b�B�b ���i �8�X�8�@�³ �`�2�b�Q�H�m�i�B�Q�M�- �Q�#�i���B�M�2�/ �#�v �t�@�`���v ���M���H�@
�v�b�B�b�X

�(�k�R�) �L�X �J�2�i�`�Q�T�Q�H�B�b�- ���X�q�X �_�Q�b�2�M�#�H�m�i�?�- �J�X�L�X �_�Q�b�2�M�#�H�m�i�?�- ���X�>�X �h�2�H�H�2�`�- �1�X �h�2�H�H�2�`�-
�C�X �*�?�2�K�X �S�?�v�b�X�R�N�8�j�- �k�R�- �R�y�3�d�, �1�[�m���i�B�Q�M �Q�7 �b�i���i�2 �+���H�+�m�H���i�B�Q�M�b �#�v �7���b�i
�+�Q�K�T�m�i�B�M�; �K���+�?�B�M�2�b�X

�(�k�k�) �"�X�C�X ���H�/�2�`�- �h�X�1�X �q���B�M�r�`�B�;�?�i�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�8�d�- �k�d�- �R�k�y�3�, �S�?���b�2
�i�`���M�b�B�i�B�Q�M �7�Q�` �� �?���`�/ �b�T�?�2�`�2 �b�v�b�i�2�K�X

�(�k�j�) ���X �_���?�K���M�-�S�?�v�b�X �_�2�p�X�R�N�e�9�- �R�j�e�- ���9�y�8�, �*�Q�`�`�2�H���i�B�Q�M�b �B�M �i�?�2 �K�Q�i�B�Q�M �Q�7
���i�Q�K�b �B�M �H�B�[�m�B�/ ���`�;�Q�M�X

�(�k�9�) �_�X�S�X �6�2�v�M�K���M�- �_�X�"�X �G�2�B�;�?�i�Q�M�- �J�X �a���M�/�b�-�h�?�2 �6�2�v�M�K���M �H�2�+�i�m� �̀2�b �Q�M
�T�?�v�b�B�+�b�X �o�Q�H�m�K�2 �R�X�c ���/�/�B�b�Q�M�@�q�2�b�H�2�v�- �"�Q�b�i�Q�M�- �l�a���-�R�N�e�j�X

�(�k�8�) �6�X�>�X �a�i�B�H�H�B�M�;�2�`�- ���X �_���?�K���M�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�d�9�- �e�y�- �R�8�9�8�, �A�K�T�`�Q�p�2�/
�b�B�K�m�H���i�B�Q�M �Q�7 �H�B�[�m�B�/ �r���i�2�` �#�v �K�Q�H�2�+�m�H���` �/�v�M���K�B�+�b�X

�(�k�e�) �C�X���X �J�+�*���K�K�Q�M�- �"�X�_�X �:�2�H�B�M�- �J�X �E���`�T�H�m�b�-�L���i�m� �̀2�R�N�d�d�- �k�e�d�- �8�3�8�, �.�v�@
�M���K�B�+�b �Q�7 �7�Q�H�/�2�/ �T�`�Q�i�2�B�M�b�X

�(�k�d�) �>�X�G�X �6�`�B�2�/�K���M�-�� �+�Q�m�`�b�2 �B�M �b�i���i�B�b�i�B�+���H �K�2�+�?���M�B�+�b�c �S�`�2�M�i�B�+�2 �>���H�H�- �A�M�+�X�-
�1�M�;�H�2�r�Q�Q�/ �*�H�B�z�b�- �L�2�r �C�2�`�b�2�v�- �l�a���-�R�N�3�8�X

�(�k�3�) �_�X �E�m�#�Q�-�a�i���i�B�b�i�B�+���H �J�2�+�?���M�B�+�b�X ���M ���/�p���M�+�2�/ �*�Q�m�`�b�2 �r�B�i�? �S� �̀Q�#�H�2�K�b ���M�/
�a�Q�H�m�i�B�Q�M�b�X �1�/�B�i�B�Q�M �3�X�c �1�H�b�2�p�B�2�` �a�+�B�2�M�+�2 �S�m�#�H�B�b�?�2�` �"�X�o�X�- ���K�b�i�2�`�/���K�- �h�?�2
�L�2�i�?�2�`�H���M�/�b�-�R�N�N�y�X

�(�k�N�) �.�X���X �J�+�Z�m���`�`�B�2�-�a�i���i�B�b�i�B�+���H �K�2�+�?���M�B�+�b�X�c �l�M�B�p�2�`�b�B�i�v �a�+�B�2�M�+�2 �"�Q�Q�F�b�- �a���m�b���H�@
�B�i�Q�- �*���- �l�a���-�k�y�y�y�X

�(�j�y�) �G�X�E�X �L���b�?�-�1�H�2�K�2�M�i�b �Q�7 �b�i���i�B�b�i�B�+���H �h�?�2�`�K�Q�/�v�M���K�B�+�b �1�/�B�i�B�Q�M �k�X�c �.�Q�p�2�`
�S�m�#�H�B�+���i�B�Q�M�b �A�M�+�X�- �J�B�M�2�Q�H���- �L�2�r �u�Q�`�F�- �l�a���-�k�y�y�e�X

�(�j�R�) �E�X �>�m���M�;�-�A�M�i� �̀Q�/�m�+�i�B�Q�M �i�Q �b�i���i�B�b�i�B�+���H �T�?�v�b�B�+�b�X �1�/�B�i�B�Q�M �k�M�/ �2�/�X�X�c �*�?���T�K���M
�� �>���H�H�f�*�_�* �h���v�H�Q�` �� �6�`���M�+�B�b �:�`�Q�m�T�- �"�Q�+�� �_���i�Q�M�- �l�a���-�k�y�R�y�X
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�(�j�k�) �:�X �:���H�H���p�Q�i�i�B�-�1�m�`�X �S�?�v�b�X �C�X �>�k�y�R�e�- �9�R�- �R�3�R�, �1�`�;�Q�/�B�+�B�i�v�, �� �?�B�b�i�Q�`�B�+���H
�T�2�`�b�T�2�+�i�B�p�2�X �1�[�m�B�H�B�#�`�B�m�K ���M�/ �M�Q�M�2�[�m�B�H�B�#�`�B�m�K�X

�(�j�j�) �s�X �.���m�`���- ���X�1�X �J���`�F�- �q�X�6�X �p���M �:�m�M�b�i�2�`�2�M�-�C�X �*�Q�K�T�m�i�X �*�?�2�K�X�R�N�N�3�- �R�N�-
�8�j�8�, �S���`���K�2�i�`�B�x���i�B�Q�M �Q�7 ���H�B�T�?���i�B�+ �*�>n �m�M�B�i�2�/ ���i�Q�K�b �Q�7 �:�_�P�J�P�a�N�e �7�Q�`�+�2
�}�2�H�/�X

�(�j�9�) �a�X�C�X �J���`�`�B�M�F�- �>�X�C�X �_�B�b�b�2�H���/���- �a�X �u�2�}�K�Q�p�- �.�X�S�X �h�B�2�H�2�K���M�- ���X�>�X �/�2 �o�`�B�2�b�-
�C�X �S�?�v�b�X �*�?�2�K�X �"�k�y�y�d�- �R�R�R�- �d�3�R�k�, �h�?�2 �J���_�h�A�L�A �7�Q�`�+�2 �}�2�H�/�, �*�Q���`�b�2
�;�`���B�M�2�/ �K�Q�/�2�H �7�Q�` �#�B�Q�K�Q�H�2�+�m�H���` �b�B�K�m�H���i�B�Q�M�X

�(�j�8�) �:�X���X �o�Q�i�?�-�*�Q���`�b�2�@�;� �̀��B�M�B�M�; �Q�7 �+�Q�M�/�2�M�b�2�/ �T�?���b�2 ���M�/ �#�B�Q�K�Q�H�2�+�m�H���` �b�v�b�@
�i�2�K�b�X�c �h���v�H�Q�` �� �6�`���M�+�B�b�- �A�M�+�X�- �L�2�r �u�Q�`�F�- �l�a���-�k�y�y�3�X

�(�j�e�) �*�X �P�Q�b�i�2�M�#�`�B�M�F�- ���X �o�B�H�H���- ���X�1�X �J���`�F�- �q�X�6�X �p���M �:�m�M�b�i�2�`�2�M�-�C�X �*�Q�K�T�m�i�X
�*�?�2�K�X�k�y�y�9�- �k�8�- �R�e�8�e�, �� �#�B�Q�K�Q�H�2�+�m�H���` �7�Q�`�+�2 �}�2�H�/ �#���b�2�/ �Q�M �i�?�2 �7�`�2�2 �2�M�@
�i�?���H�T�v �Q�7 �?�v�/�`���i�B�Q�M ���M�/ �b�Q�H�p���i�B�Q�M�, �h�?�2 �:�_�P�J�P�a �7�Q�`�+�2�@�}�2�H�/ �T���`���K�2�i�2�`
�b�2�i�b �8�j���8 ���M�/ �8�j���e�X

�(�j�d�) �>�X�C�X�*�X �"�2�`�2�M�/�b�2�M�- �q�X�6�X �p���M �:�m�M�b�i�2�`�2�M�- �>�X�_�X�C �w�r�B�M�/�2�`�K���M�- �_�X�:�X �:�2�m�`�i�@
�b�2�M�-���M�M�X �L�2�r �u�Q�`�F ���+���/�X �a�+�B�X�R�N�3�e�- �9�3�k�- �k�e�N�, �a�B�K�m�H���i�B�Q�M�b �Q�7 �T�`�Q�i�2�B�M�b
�B�M �r���i�2�`�X

�(�j�3�) �h�X �.���`�/�2�M�- �.�X �u�Q�`�F�- �G�X �S�2�/�2�`�b�2�M�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�N�j�- �N�3�- �R�y�y�3�N�, �S���`�@
�i�B�+�H�2 �K�2�b�? �1�r���H�/�, ���M �L�H�Q�;�U�L�V �K�2�i�?�Q�/ �7�Q�` �1�r���H�/ �b�m�K�b �B�M �H���`�;�2 �b�v�b�i�2�K�b�X

�(�j�N�) �_�X�q�X �>�Q�+�F�M�2�v�-�J�2�i�?�Q�/�b �*�Q�K�T�m�i�X �S�?�v�b�X�R�N�d�y�- �N�- �R�j�8�, �h�?�2 �T�Q�i�2�M�i�B���H �+���H�@
�+�m�H���i�B�Q�M ���M�/ �b�Q�K�2 ���T�T�H�B�+���i�B�Q�M�b�X

�(�9�y�) �>�X�C�X�*�X �"�2�`�2�M�/�b�2�M�- �C�X�S�X�J�X �S�Q�b�i�K���- �q�X�6�X �p���M �:�m�M�b�i�2�`�2�M�- ���X �/�B �L�Q�H���- �C�X�_�X
�>�����F�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�3�9�-�3�R�- �j�e�3�9�, �J�Q�H�2�+�m�H���` �/�v�M���K�B�+�b �r�B�i�? �+�Q�m�T�H�B�M�;
�i�Q ���M �2�t�i�2�`�M���H �#���i�?�X

�(�9�R�) �a�X �L�Q�b�û�-�J�Q�H�X �S�?�v�b�X�R�N�3�9�- �8�k�- �k�8�8�, �� �K�Q�H�2�+�m�H���` �/�v�M���K�B�+�b �K�2�i�?�Q�/ �7�Q�`
�b�B�K�m�H���i�B�Q�M�b �B�M �i�?�2 �+���M�Q�M�B�+���H �2�M�b�2�K�#�H�2�X

�(�9�k�) �a�X �L�Q�b�û�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�3�9�- �3�R�- �8�R�R�, �� �m�M�B�}�2�/ �7�Q�`�K�m�H���i�B�Q�M �Q�7 �i�?�2
�+�Q�M�b�i���M�i �i�2�K�T�2�`���i�m�`�2 �K�Q�H�2�+�m�H���` �/�v�M���K�B�+�b �K�2�i�?�Q�/�b�X

�(�9�j�) �q�X�:�X �>�Q�Q�p�2�`�-�S�?�v�b�X �_�2�p�X ���R�N�3�8�- �j�R�- �R�e�N�8�, �*���M�Q�M�B�+���H �/�v�M���K�B�+�b�, �1�[�m�B�@
�H�B�#�`�B�m�K �T�?���b�2�@�b�T���+�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b�X

�(�9�9�) �:�X�C�X �J���`�i�v�M���- �J�X�G�X �E�H�2�B�M�- �J�X �h�m�+�F�2�`�K���M�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�N�k�-�N�d�- �k�e�j�8�,
�L�Q�b�û�@�>�Q�Q�p�2�` �+�?���B�M�b�, �h�?�2 �+���M�Q�M�B�+���H �2�M�b�2�K�#�H�2 �p�B�� �+�Q�M�i�B�M�m�Q�m�b �/�v�M���K�B�+�b�X

�(�9�8�) �>�X�*�X ���M�/�2�`�b�2�M�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�3�y�- �d�k�- �k�j�3�9�, �J�Q�H�2�+�m�H���` �/�v�M���K�B�+�b
�b�B�K�m�H���i�B�Q�M�b ���i �+�Q�M�b�i���M�i �T�`�2�b�b�m�`�2 ���M�/�f�Q�` �i�2�K�T�2�`���i�m�`�2�X

�(�9�e�) �q�X�E�X �>���b�i�B�M�;�b�-�"�B�Q�K�2�i�`�B�F���R�N�d�y�- �8�d�- �N�d�, �J�Q�M�i�2 �*���`�H�Q �b���K�T�H�B�M�; �K�2�i�?�Q�/�b
�m�b�B�M�; �J���`�F�Q�p �+�?���B�M�b ���M�/ �i�?�2�B�` ���T�T�H�B�+���i�B�Q�M�b�X

�(�9�d�) �S�X�J�X �E�B�M�;�- �6�`�2�2 �2�M�2�`�;�v �p�B�� �K�Q�H�2�+�m�H���` �b�B�K�m�H���i�B�Q�M �, �� �T�`�B�K�2�`�X �A�M�,�*�Q�K�T�m�i�2�`
�b�B�K�m�H���i�B�Q�M �Q�7 �#�B�Q�K�Q�H�2�+�m�H���` �b�v�b�i�2�K�b�- �i�?�2�Q� �̀2�i�B�+���H ���M�/ �2�t�T�2�`�B�K�2�M�i���H ���T�T�H�B�@
�+���i�B�Q�M�b�X �o�Q�H�m�K�2 �k�X�c �q�X�6�X �p���M �:�m�M�b�i�2�`�2�M�- �S�X�E�X �q�2�B�M�2�`�- ���X�C�X �q�B�H�F�B�M�b�Q�M�-
�1�/�b�X�c �1�a�*�P�J �a�+�B�2�M�+�2 �S�m�#�H�B�b�?�2�`�b�- �"�X�o�X�- �G�2�B�/�2�M�- �h�?�2 �L�2�i�?�2�`�H���M�/�b�-�R�N�N�j�c
�T�T �k�e�d�@�j�R�9�X

�(�9�3�) �J�X�1�X �h�m�+�F�2�`�K���M�-�a�i���i�B�b�i�B�+���H �J�2�+�?���M�B�+�b�, �h�?�2�Q�`�v ���M�/ �J�Q�H�2�+�m�H���` �a�B�K�m�H���@
�i�B�Q�M�X�c �P�t�7�Q�`�/ �l�M�B�p�2�`�b�B�i�v �S�`�2�b�b�- �L�2�r �u�Q�`�F�- �l�a���-�k�y�R�y�X

�(�9�N�) �_�X�q�X �w�r���M�x�B�;�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�8�9�- �k�k�- �R�9�k�y�, �>�B�;�?�@�i�2�K�T�2�`���i�m�`�2 �2�[�m���@
�i�B�Q�M �Q�7 �b�i���i�2 �#�v �� �T�2�`�i�m�`�#���i�B�Q�M �K�2�i�?�Q�/�X �A�X �L�Q�M�T�Q�H���` �;���b�2�b�X
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�(�8�y�) �C�X�:�X �E�B�`�F�r�Q�Q�/�-�S�?�v�b�X �_�2�p�X�R�N�j�j�- �9�9�- �j�R�, �Z�m���M�i�m�K �b�i���i�B�b�i�B�+�b �Q�7 ���H�K�Q�b�i
�+�H���b�b�B�+���H ���b�b�2�K�#�H�B�2�b�X

�(�8�R�) �C�X�:�X �E�B�`�F�r�Q�Q�/�-�S�?�v�b�X �_�2�p�X�R�N�j�9�- �9�8�- �R�R�e�, �Z�m���M�i�m�K �b�i���i�B�b�i�B�+�b �Q�7 ���H�K�Q�b�i
�+�H���b�b�B�+���H ���b�b�2�K�#�H�B�2�b�X

�(�8�k�) �C�X�:�X �E�B�`�F�r�Q�Q�/�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�j�8�- �j �- �j�y�y�, �a�i���i�B�b�i�B�+���H �K�2�+�?���M�B�+�b �Q�7
�~�m�B�/ �K�B�t�i�m�`�2�b�X

�(�8�j�) �C�X�_�X �J�Q�`���M�- �a�X �E���`�#���+�?�- �.�X�C�X �*�`���K�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�3�k�- �R�y�9�- �8�3�k�e�,
�*���p�B�i���M�/�b�, �b�v�M�i�?�2�i�B�+ �K�Q�H�2�+�m�H���` �p�2�b�b�2�H�X

�(�8�9�) �C�X�_�X �J�Q�`���M�- �C�X�G�X �1�`�B�+�b�Q�M�- �1�X �.���H�+���M���H�2�- �C�X���X �"�`�v���M�i�- �*�X�"�X �E�M�Q�#�H�2�`�- �.�X�C�X
�*�`���K�- �C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�N�R�- �R�R�j�- �8�d�y�d�, �o���b�2�b ���M�/ �F�B�i�2�b ���b �+���p�B�i���M�/�b�X

�(�8�8�) �.�X�C�X �*�`���K�- �>�X�@�C�X �*�?�Q�B�- �C�X���X �"�`�v���M�i�- �*�X�"�X �E�M�Q�#�H�2�`�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X
�R�N�N�k�- �R�R�9�- �d�d�9�3�, �a�Q�H�p�Q�T�?�Q�#�B�+ ���M�/ �2�M�i�`�Q�T�B�+ �/�`�B�p�B�M�; �7�Q�`�+�2�b �7�Q�` �7�Q�`�K�B�M�; �p�2�H�@
�+�`���T�H�2�t�2�b�- �r�?�B�+�? ���`�2 �7�Q�m�`�@�7�Q�H�/�- �H�Q�+�F�@�F�2�v �/�B�K�2�`�b �B�M �Q�`�;���M�B�+ �K�2�/�B���X

�(�8�e�) �6�X �>�Q�7�- �a�X�G�X �*�`���B�;�- �*�X �L�m�+�F�Q�H�H�b�- �C�X �_�2�#�2�F �C�`�X�-���M�;�2�r�X �*�?�2�K�X �A�M�i�X �1�/�X
�k�y�y�k�- �9�R�- �R�9�3�3�, �J�Q�H�2�+�m�H���` �2�M�+���T�b�m�H���i�B�Q�M�X

�(�8�d�) �a�X�E�X �E�º�`�M�2�`�- �6�X�*�X �h�m�+�+�B�- �.�X�J�X �_�m�/�F�2�p�B�+�?�- �h�X �>�2�B�M�x�- �C�X �_�2�#�2�F�-�*�?�2�K�X �1�m�`�X
�C�X�k�y�y�y�- �e�- �R�3�d�, �� �b�2�H�7�@���b�b�2�K�#�H�2�/ �+�v�H�B�M�/�`�B�+���H �+���T�b�m�H�2�, �M�2�r �b�m�T�`���K�Q�H�2�+�m�H���`
�T�?�2�M�Q�K�2�M�� �i�?�`�Q�m�;�? �2�M�+���T�b�m�H���i�B�Q�M�X�X

�(�8�3�) �_�X�C�X �>�Q�Q�H�2�v�- �>�X�C�X �o���M ���M�/���- �C�X �_�2�#�2�F �C�`�X�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�k�y�y�e�- �R�k�3�-
�j�3�N�9�, �*���p�B�i���M�/�b �r�B�i�? �`�2�p�Q�H�p�B�M�; �/�Q�Q�`�b �`�2�;�m�H���i�2 �#�B�M�/�B�M�; �b�2�H�2�+�i�B�p�B�i�B�2�b ���M�/
�`���i�2�b �B�M �r���i�2�`�X

�(�8�N�) �_�X�C�X �>�Q�Q�H�2�v�- �C�X �_�2�#�2�F�-�P� �̀;�X �G�2�i�i�X�k�y�y�d�- �N�- �R�R�d�N�, �a�2�H�7�@�+�Q�K�T�H�2�t �/�2�2�T �+���p�B�@
�i���M�/�b�, ���H�F�v�H �+�?���B�M�b �+�Q�B�H �B�M�i�Q �� �M�2���`�#�v �+���p�B�i�v�X

�(�e�y�) �_�X�C�X �>�Q�Q�H�2�v�- �a�X�_�X �a�?�2�M�Q�v�- �C�X �_�2�#�2�F�-�P� �̀;�X �G�2�i�i�X�k�y�y�3�- �R�y�- �8�j�N�d�, �1�H�2�+�i�`�Q�M�B�+
���M�/ �b�i�2�`�B�+ �2�z�2�+�i�b �B�M �#�B�M�/�B�M�; �Q�7 �/�2�2�T �+���p�B�i���M�/�b�X

�(�e�R�) �.�X �6���M�F�?���m�b�2�`�- �.�X �E�Q�H���`�b�F�B�- �q�X�_�X �:�`�C�M�B�M�;�- �6�X �.�B�2�/�2�`�B�+�?�-�1�m�`�X �C�X �P� �̀;�X
�k�y�R�9�- �*�?�2�K�X�- �j�8�d�8�, �_�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�@�#���b�2�/ �K�Q�H�2�+�m�H���` �#���b�F�2�i�b ���M�/ �r���i�2�`�@
�b�Q�H�m�#�H�2 �+�Q�M�i���B�M�2�` �K�Q�H�2�+�m�H�2�b�, �a�v�M�i�?�2�b�B�b ���M�/ �R�> �L�J�_ �>�Q�b�i�@�;�m�2�b�i �+�Q�K�T�H�2�t�@
���i�B�Q�M �b�i�m�/�B�2�b�X

�(�e�k�) �o�X���X ���x�Q�p�- ���X �a�+�?�H�2�;�2�H�- �6�X �.�B�2�/�2�`�B�+�?�-�"�m�H�H�X �*�?�2�K�X �a�Q�+�X �C�T�M�X�k�y�y�e�- �d�N�-
�R�N�k�e�, �6�m�M�+�i�B�Q�M���H�B�x�2�/ �+���H�B�t�(�9�)�`�2�b�Q�`�+�B�M���`�2�M�2 �+���p�B�i���M�/�b�X �o�2�`�b���i�B�H�2 �T�H���i�7�Q�`�K�b
�7�Q�` �i�?�2 �K�Q�/�m�H���` �+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 �2�t�i�2�M�/�2�/ �K�Q�H�2�+�m�H���` �b�r�B�i�+�?�2�b�X

�(�e�j�) �1�X �.���H�+���M���H�2�- �S�X �a�Q�M�+�B�M�B�- �:�X �"���+�+�?�B�H�2�;���- �6�X �l�;�Q�x�x�Q�H�B�-�C�X �*�?�2�K�X �a�Q�+�X �*�?�2�K�X
�*�Q�K�K�m�M�X�R�N�3�N�- �3�- �8�y�y�, �a�2�H�2�+�i�B�p�2 �+�Q�K�T�H�2�t���i�B�Q�M �Q�7 �M�2�m�i�`���H �K�Q�H�2�+�m�H�2�b �B�M
�Q�`�;���M�B�+ �b�Q�H�p�2�M�i�b�X �>�Q�b�i�@�:�m�2�b�i �+�Q�K�T�H�2�t�2�b ���M�/ �+���p�B�i���i�2�b �#�2�i�r�2�2�M �+���p�B�i���M�/�b
���M�/ ���`�Q�K���i�B�+ �+�Q�K�T�Q�m�M�/�b�X

�(�e�9�) �S�X �a�Q�M�+�B�M�B�- �a�X �"�Q�M�b�B�;�M�Q�`�2�- �1�X �.���H�+���M���H�2�- �6�X �l�;�Q�x�x�Q�H�B�-�C�X �P� �̀;�X �*�?�2�K�X�R�N�N�k�-
�8�d�- �9�e�y�3�, �*���p�B�i���M�/�b ���b �p�2�`�b���i�B�H�2 �K�Q�H�2�+�m�H���` �`�2�+�2�T�i�Q�`�b�X

�(�e�8�) �C�X �*�?�2�M�- �C�X �_�2�#�2�F�-�P� �̀;�X �G�2�i�i�X�k�y�y�k�-�9�- �j�k�d�, �a�2�H�2�+�i�B�p�B�i�v �B�M ���M �2�M�+���T�b�m�H���i�2�/
�+�v�+�H�Q���/�/�B�i�B�Q�M �`�2���+�i�B�Q�M�X

�(�e�e�) �6�X�>�X �w�2�H�/�2�`�- �_�X �a���H�p�B�Q�- �C�X �_�2�#�2�F�-�*�?�2�K�X �*�Q�K�K�m�M�X �U�*���K�#�`�B�/�;�2 �l�X�k�y�y�e�-
�E�X�V�- �R�k�3�y�, �� �b�v�M�i�?�2�i�B�+ �`�2�+�2�T�i�Q�` �7�Q�` �T�?�Q�b�T�?�Q�+�?�Q�H�B�M�2 �2�b�i�2�`�b�X

�(�e�d�) �P�X�"�X �"�2�`�`�v�K���M�- ���X�*�X �a���i�?�2�`�- ���X �G�H�2�/�¦�- �C�X �_�2�#�2�F�-���M�;�2�r�X �*�?�2�K�X �A�M�i�X �1�/�X
�k�y�R�R�- �8�y�- �N�9�y�y�, �a�r�B�i�+�?���#�H�2 �+���i���H�v�b�B�b �r�B�i�? �� �H�B�;�?�i�@�`�2�b�T�Q�M�b�B�p�2 �+���p�B�i���M�/�X
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�(�e�3�) �A�X �S�Q�+�?�Q�`�Q�p�b�F�B�- �J�X�P�X �1�#�2�`�i�- �C�X�S�X �:�B�b�b�2�H�#�`�2�+�?�i�- �*�X �"�Q�m�/�Q�M�- �q�X�"�X �a�+�?�r�2�B�x�2�`�-
�6�X �.�B�2�/�2�`�B�+�?�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�k�y�R�k�- �R�j�9�- �R�9�d�y�k�, �_�2�/�Q�t�@�b�r�B�i�+�?���#�H�2
�`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �+���p�B�i���M�/�b�, �J�Q�H�2�+�m�H���` �;�`�B�T�T�2�`�b�X

�(�e�N�) �o�X �"���H�x���M�B�- �J�X �:�¦�K�2�x�@�G�¦�T�2�x�- �C�X�6�X �a�i�Q�/�/���`�i�-���+�+�X �*�?�2�K�X �_�2�b�X�R�N�N�3�- �j�R�-
�9�y�8�, �J�Q�H�2�+�m�H���` �K���+�?�B�M�2�b�X

�(�d�y�) �o�X �"���H�x���M�B�- ���X �*�`�2�/�B�- �6�X �_���v�K�Q�- �C�X �a�i�Q�/�/���`�i�-���M�;�2�r�X �*�?�2�K�X �A�M�i�X �1�/�X
�k�y�y�y�- �j�N�- �j�j�9�3�, ���`�i�B�}�+�B���H �K�Q�H�2�+�m�H���` �K���+�?�B�M�2�b�X

�(�d�R�) �1�X�_�X �E���v�- �.�X���X �G�2�B�;�?�-���M�;�2�r�X �*�?�2�K�X �A�M�i�X �1�/�X�k�y�R�8�- �8�9�- �R�y�y�3�y�, �_�B�b�2 �Q�7
�i�?�2 �K�Q�H�2�+�m�H���` �K���+�?�B�M�2�b�X

�(�d�k�) �E�X�:�X �l�M�i�+�?�- �_�X�C�X �E�m�`�H���M�/�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�e�j�- �3�8�- �j�9�e�, �h�?�2 �+�Q�M�@
�7�Q�`�K���i�B�Q�M���H �2�[�m�B�H�B�#�`���i�B�Q�M �Q�7 �+�B�b�- �+�B�b�- �+�B�b�@�R�-�9�-�d�@�+�v�+�H�Q�M�Q�M���i�`�B�2�M�2�c �� �/�2�i�2�`�K�B�@
�M���i�B�Q�M �Q�7 ���+�i�B�p���i�B�Q�M �2�M�2�`�;�v ���M�/ �2�M�i�`�Q�T�v �#�v �L�X�J�X�_�X �A�A�X

�(�d�j�) �E�X�:�X �l�M�i�+�?�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�e�j�- �3�8�- �j�9�8�, sym �@
�+�B�b�-�+�B�b�-�+�B�b�@�R�-�9�-�d�@�*�v�+�H�Q�M�Q�M���i�`�B�2�M�2�- ���M �m�M�m�b�m���H �+�v�+�H�B�+ �b�B�t� �2�H�2�+�i�`�Q�M
�b�v�b�i�2�K�X

�(�d�9�) �S�X �_���/�H�B�+�F�- �a�X �q�B�M�b�i�2�B�M�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�e�j�- �3�8�- �j�9�9�, �+�B�b�@�+�B�b�@�+�B�b�@�/
�R�-�9�-�d�@�*�v�+�H�Q�M�Q�M���i�`�B�2�M�2�- �� �?�Q�K�Q�+�Q�M�D�m�;���i�2�/ �b�B�t� �@�2�H�2�+�i�`�Q�M �b�v�b�i�2�K�X

�(�d�8�) �J�X�_�X �.�2�i�i�v�- �G�X���X �S���[�m�2�i�i�2�-�h�2�i� �̀��?�2�/� �̀Q�M �G�2�i�i�X�R�N�d�d�-�R�3�- �j�9�d�, �h�?�2 �[�m�2�b�i�B�Q�M
�Q�7 �?�2�t���?�Q�K�Q�#�2�M�x�2�M�2 ���m�i�Q�K�2�`�B�x���i�B�Q�M�X �L�2�r �b�v�M�i�?�2�i�B�+ ���T�T�`�Q���+�?�2�b �i�Q �+�B�b�j �@
�R�-�9�-�d�@�+�v�+�H�Q�M�Q�M���i�`�B�2�M�2�X

�(�d�e�) �6�X���X�G�X ���M�2�i�- �J�X �:�?�B���+�B�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�3�y�- �R�y�k�- �k�8�k�3�, �_�B�M�; �B�M�p�2�`�@
�b�B�Q�M �B�M �R�-�9�-�d�@�+�v�+�H�Q�M�Q�M���i�`�B�2�M�2 �U�i�`�B�b�?�Q�K�Q�#�2�M�x�2�M�2�V�X �6�Q�`�+�2�@�}�2�H�/ �+���H�+�m�H���i�B�Q�M�b
�7�Q�` ���#�M�Q�`�K���H�H�v �H���`�;�2 �#�Q�M�/ ���M�;�H�2�b�X

�(�d�d�) �J�X���X �w���K�Q�`���- �6�X�.�X �a�m�p�B�`�2�- �_�X�.�X �1�M�`�B�x�-�C�X �*�Q�K�T�m�i�X �*�?�2�K�X�k�y�y�3�- �k�N�- �k�3�y�,
�_�B�M�; �B�M�p�2�`�b�B�Q�M �B�M �R�-�9�-�d �+�v�+�H�Q�M�Q�M���i�`�B�2�M�2 ���M�/ ���M���H�Q�;�m�2�b�, ���# �B�M�B�i�B�Q ���M�/ �.�6�h
�+���H�+�m�H���i�B�Q�M�b ���M�/ �i�Q�T�Q�H�Q�;�B�+���H ���M���H�v�b�B�b�X

�(�d�3�) �:�X�J�X �_�Q�#�B�M�b�Q�M�-�C�X �*�?�2�K�X �a�Q�+�X �h� �̀��M�b�X�R�N�R�8�-�R�y�d�- �k�e�d�, �s�s�s�X �@ �� �`�2���+�i�B�Q�M
�Q�7 �?�Q�K�Q�T�B�T�2�`�Q�M�v�H ���M�/ �Q�7 �?�Q�K�Q�p�2�`���i�`�v�H ���H�+�Q�?�Q�H�b�X

�(�d�N�) ���X�a�X �G�B�M�/�b�2�v�-�C�X �*�?�2�K�X �R�N�e�8�- �a�Q�+�X�- �R�e�3�8�,
�j�R�e�X �h�?�2 �b�i�`�m�+�i�m�`�2 �Q�7 �+�v�+�H�Q�i�`�B�p�2�`���i�`�v�H�2�M�2 �U�R�y�-�R�8�@
�/�B�?�v�/�`�Q�@�k�-�j�-�d�-�3�-�R�k�-�R�j�@�?�2�t���K�2�i�?�Q�t�v�@�8�>�@�i�`�B�#�2�M�x�Q�(���-�/�-�;�)�+�v�+�H�Q�M�Q�M�2�M�2�V
���M�/ �`�2�H���i�2�/ �+�Q�K�T�Q�m�M�/�b�X

�(�3�y�) �"�X �J�B�H�H�2�`�- �"�X�.�X �:�2�b�M�2�`�-�h�2�i� �̀��?�2�/� �̀Q�M �G�2�i�i�X�R�N�e�8�- �e�- �j�j�8�R�, �*�Q�M�7�Q�`�K���i�B�Q�M
�Q�7 �+�v�+�H�Q�i�`�B�p�2�`���i�`�v�H�2�M�2 �#�v �M�m�+�H�2���` �K���;�M�2�i�B�+ �`�2�b�Q�M���M�+�2 �K�2���b�m�`�2�K�2�M�i�b�X

�(�3�R�) �>�X �w�B�K�K�2�`�K���M�M�- �S�X �h�Q�H�b�i�Q�v�- �>�X �G�B�K�#���+�?�- �_�X �S�Q�m�T�F�Q�- �w�X �G�m�x�-�C�X �S�?�v�b�X
�*�?�2�K�X �"�k�y�y�9�- �R�y�3�- �R�3�d�d�k�, �h�?�2 �b���/�/�H�2 �7�Q�`�K �Q�7 �+�v�+�H�Q�i�`�B�p�2�`���i�`�v�H�2�M�2�X

�(�3�k�) �J�X�C�X �>���`�/�B�2�-�*�?�2�K�X �a�Q�+�X �_�2�p�X�k�y�R�y�- �j�N�- �8�R�e�, �_�2�+�2�M�i ���/�p���M�+�2�b �B�M �i�?�2
�+�?�2�K�B�b�i�`�v �Q�7 �+�v�+�H�Q�i�`�B�p�2�`���i�`�v�H�2�M�2�X

�(�3�j�) �:�X�S�X �J�Q�b�b�-�S�m� �̀2 ���T�T�H�X �*�?�2�K�X�k�y�y�N�- �e�3�- �k�R�N�j�, �"���b�B�+ �i�2�`�K�B�M�Q�H�Q�;�v �Q�7 �b�i�2�`�2�@
�Q�+�?�2�K�B�b�i�`�v �U�A�l�S���* �_�2�+�Q�K�K�2�M�/���i�B�Q�M�b �R�N�N�e�V�X

�(�3�9�) �.�X �*�`�2�K�2�`�- �C�X���X �S�Q�T�H�2�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�d�8�- �N�d�- �R�j�8�9�, �� �;�2�M�2�`���H
�/�2�}�M�B�i�B�Q�M �Q�7 �`�B�M�; �T�m�+�F�2�`�B�M�; �+�Q�Q�`�/�B�M���i�2�b�X
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�(�3�8�) �o�X���X ���x�Q�p�- �"�X �C���m�M�- �6�X �.�B�2�/�2�`�B�+�?�-�>�2�H�p�X �*�?�B�K�X ���+�i���k�y�y�9�- �3�d�- �9�9�N�,
�L�J�_ �B�M�p�2�b�i�B�;���i�B�Q�M�b �B�M�i�Q �i�?�2 �p���b�2�@�F�B�i�2 �+�Q�M�7�Q�`�K���i�B�Q�M���H �b�r�B�i�+�?�B�M�; �Q�7 �`�2�b�Q�`�@
�+�B�M�(�9�)���`�2�M�2 �+���p�B�i���M�/�b�X

�(�3�e�) �o�X���X ���x�Q�p�- �6�X �.�B�2�/�2�`�B�+�?�- �a�r�B�i�+�?�B�M�; �S�`�Q�+�2�b�b�2�b �B�M �*���p�B�i���M�/�b�- �*�Q�M�i���B�M�2�`�b
���M�/ �*���T�b�m�H�2�b�X �A�M�,�J�Q�H�2�+�m�H���` �a�r�B�i�+�?�2�b�- �a�2�+�Q�M�/ �1�/�B�i�B�Q�M�X�c �"�X�G�X �6�2�`�B�M�;���-
�q�X�_�X �"�`�Q�r�M�2�- �1�/�b�X�c �q�B�H�2�v�@�o�*�> �o�2�`�H���; �:�K�#�>�- �*�Q�X �E�:�����- �q�2�B�M�?�2�B�K�-
�:�2�`�K���M�v�X�-�k�y�R�R�c �T�T �k�8�d�@�j�y�y�X

�(�3�d�) �A�X �S�Q�+�?�Q�`�Q�p�b�F�B�- �6�X �.�B�2�/�2�`�B�+�?�-���+�+�X �*�?�2�K�X �_�2�b�X�k�y�R�9�- �9�d�- �k�y�N�e�, �.�2�p�2�H�Q�T�@
�K�2�M�i �Q�7 �`�2�/�Q�t�@�b�r�B�i�+�?���#�H�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �+���p�B�i���M�/�b�X

�(�3�3�) �*�X �:�`�Q�T�T�- �"�X�G�X �Z�m�B�;�H�2�v�- �6�X �.�B�2�/�2�`�B�+�?�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�k�y�R�3�- �R�9�y�-
�k�d�y�8�, �J�Q�H�2�+�m�H���` �`�2�+�Q�;�M�B�i�B�Q�M �r�B�i�? �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �+���p�B�i���M�/�b�, �a�r�B�i�+�?�B�M�;�-
�?���H�Q�;�2�M�@�#�Q�M�/�2�/ �+���T�b�m�H�2�b�- ���M�/ �2�M���M�i�B�Q�b�2�H�2�+�i�B�p�2 �+�Q�K�T�H�2�t���i�B�Q�M�X

�(�3�N�) �h�X �>���B�M�Q�- �.�X�J�X �_�m�/�F�2�p�B�+�?�- �C�X �_�2�#�2�F�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�N�N�- �R�k�R�-
�R�R�k�8�j�, �E�B�M�2�i�B�+���H�H�v �b�i���#�H�2 �+���p�B�T�H�2�t�2�b �B�M �r���i�2�`�X

�(�N�y�) �a�X �C���p�Q�`�- �C�X �_�2�#�2�F�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�k�y�R�R�- �R�j�j�- �R�d�9�d�j�, ���+�i�B�p���i�B�Q�M �Q�7 ��
�r���i�2�`�@�b�Q�H�m�#�H�2 �`�2�b�Q�`�+�B�M���`�2�M�2 �+���p�B�i���M�/ ���i �i�?�2 �r���i�2�`�@�T�?�Q�b�T�?�Q�+�?�Q�H�B�M�2 �K�B�+�2�H�H�2
�B�M�i�2�`�7���+�2�X

�(�N�R�) ���X �:���H�€�M�- �1�X�*�X �1�b�+�m�/�2�`�Q�@���/�€�M�- ���X �6�`�Q�M�i�2�`���- �S�X �"���H�H�2�b�i�2�`�-�C�X �P� �̀;�X �*�?�2�K�X
�k�y�R�9�- �d�N�- �8�8�9�8�, �a�v�M�i�?�2�b�B�b�- �b�i�`�m�+�i�m�`�2�- ���M�/ �#�B�M�/�B�M�; �T�`�Q�T�2�`�i�B�2�b �Q�7 �H�B�T�Q�T�?�B�H�B�+
�+���p�B�i���M�/�b �#���b�2�/ �Q�M �� �+���H�B�t�(�9�)�T�v�`�`�Q�H�2�@�`�2�b�Q�`�+�B�M���`�2�M�2 �?�v�#�`�B�/ �b�+���z�Q�H�/�X

�(�N�k�) �.�X�C�X �*�`���K�- �a�X �E���`�#���+�?�- �>�X�u�X �E�B�K�- �G�X �"���+�x�v�M�b�F�v�D�- �:�X�q�X �E���H�H�2�K�2�v�M�-�C�X
���K�X �*�?�2�K�X �a�Q�+�X�R�N�3�8�- �R�y�d�- �k�8�d�8�, �a�?�2�H�H �+�H�Q�b�m�`�2 �Q�7 �i�r�Q �+���p�B�i���M�/�b �7�Q�`�K�b
�+���`�+�2�`���M�/ �+�Q�K�T�H�2�t�2�b �r�B�i�? �+�Q�K�T�Q�M�2�M�i�b �Q�7 �i�?�2 �K�2�/�B�m�K ���b �T�2�`�K���M�2�M�i �;�m�2�b�i�X

�(�N�j�) �.�X�C�X �*�`���K�- �a�X �E���`�#���+�?�- �>�X�1�X �E�B�K�- �*�X�"�X �E�M�Q�#�H�2�`�- �1�X�6�X �J���p�2�`�B�+�F�- �C�X�G�X �1�`�@
�B�+�b�Q�M�- �_�X�*�X �>�2�H�;�2�b�Q�M�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�3�3�- �R�R�y�- �k�k�k�N�, �>�Q�b�i�@�;�m�2�b�i
�+�Q�K�T�H�2�t���i�B�Q�M�X �9�e�X �*���p�B�i���M�/�b ���b �Q�T�2�M �K�Q�H�2�+�m�H���` �p�2�b�b�2�H�b �7�Q�`�K �b�Q�H�p���i�2�b�X

�(�N�9�) �h�X ���K���v���- �C�X �_�2�#�2�F�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�k�y�y�9�- �R�k�e�- �R�9�R�9�N�, �>�v�/�`�Q�;�2�M�@
�#�Q�M�/�2�/ �2�M�+���T�b�m�H���i�B�Q�M �+�Q�K�T�H�2�t�2�b �B�M �T�`�Q�i�B�+ �b�Q�H�p�2�M�i�b�X

�(�N�8�) �h�X �:�Q�i�i�b�+�?���H�F�- �S�X�.�X �C���`�Q�r�b�F�B�- �6�X �.�B�2�/�2�`�B�+�?�-�h�2�i� �̀��?�2�/� �̀Q�M�k�y�y�3�- �e�9�- �3�j�y�d�,
�_�2�p�2�`�b�B�#�H�v �+�Q�M�i�`�Q�H�H���#�H�2 �;�m�2�b�i �#�B�M�/�B�M�; �B�M �T�`�2�+�B�b�2�H�v �/�2�}�M�2�/ �+���p�B�i�B�2�b�, �b�2�H�2�+�@
�i�B�p�B�i�v�- �B�M�/�m�+�2�/ �}�i�- ���M�/ �b�r�B�i�+�?�B�M�; �B�M �M�Q�p�2�H �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�@�#���b�2�/ �+�Q�M�i���B�M�2�`
�K�Q�H�2�+�m�H�2�b�X

�(�N�e�) �C�X �>�Q�`�M�m�M�;�- �.�X �6���M�F�?���m�b�2�`�- �G�X�.�X �a�?�B�`�i�+�H�B�z�- ���X �S�`���2�i�Q�`�B�m�b�- �q�X�"�X �a�+�?�r�2�B�x�2�`�-
�6�X �.�B�2�/�2�`�B�+�?�-�*�?�2�K�X �1�m�`�X �C�X�k�y�R�R�- �R�d�- �R�k�j�e�k�, �*�v�+�H�Q���H�F���M�2 ���M�/ ���H�B�+�v�+�H�B�+
�?�2�i�2�`�Q�+�v�+�H�2 �+�Q�K�T�H�2�t���i�B�Q�M �#�v �M�2�r �b�r�B�i�+�?���#�H�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2�@�#���b�2�/ �+�Q�M�@
�i���B�M�2�` �K�Q�H�2�+�m�H�2�b�, �L�J�_ ���M�/ �A�h�* �#�B�M�/�B�M�; �b�i�m�/�B�2�b�X

�(�N�d�) �.�X ���D���K�B�- �C�X �_�2�#�2�F�-���+�+�X �*�?�2�K�X �_�2�b�X�k�y�R�j�- �9�e�- �N�N�y�, �J�Q�`�2 �+�?�2�K�B�b�i�`�v �B�M
�b�K���H�H �b�T���+�2�b�X

�(�N�3�) �.�X�J�X �_�m�/�F�2�p�B�+�?�- �:�X �>�B�H�K�2�`�b�b�Q�M�- �C�X �_�2�#�2�F�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�N�d�-
�R�R�N�- �N�N�R�R�, �A�M�i�`���K�Q�H�2�+�m�H���` �?�v�/�`�Q�;�2�M �#�Q�M�/�B�M�; �+�Q�M�i�`�Q�H�b �i�?�2 �2�t�+�?���M�;�2 �`���i�2�b
�Q�7 �;�m�2�b�i�b �B�M �� �+���p�B�i���M�/�X

�(�N�N�) �S�X ���K�`�?�2�B�M�- �S�X�G�X �q���b�?�- ���X �a�?�B�p���M�v�m�F�- �C�X �_�2�#�2�F�-�P� �̀;�X �G�2�i�i�X�k�y�y�k�- �9�- �j�R�N�,
�J�2�i���H �H�B�;���i�B�Q�M �`�2�;�m�H���i�2�b �+�Q�M�7�Q�`�K���i�B�Q�M���H �2�[�m�B�H�B�#�`�B�� ���M�/ �#�B�M�/�B�M�; �T�`�Q�T�2�`�i�B�2�b
�Q�7 �+���p�B�i���M�/�b�X
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�(�R�y�y�) �o�X���X ���x�Q�p�- ���X �"�2�2�#�v�- �J�X �*���+�+�B���`�B�M�B�- ���X�:�X �*�?�2�2�i�?���K�- �6�X �.�B�2�/�2�`�B�+�?�- �J�X
�6�`�2�B�- �C�X�E�X �:�B�K�x�2�r�b�F�B�- �o�X �:�`���K�H�B�+�?�- �"�X �>�2�+�?�i�- �"�X �C���m�M�- �h�X �G���i�v�+�?�2�p�b�F���B���-
���X �G�B�2�#�- �u�X �G�B�H�H�- �6�X �J���`�Q�i�i�B�- ���X �a�+�?�H�2�;�2�H�- �_�X�_�X �a�+�?�H�B�i�i�H�2�`�- �S�X�C�X �a�F�B�M�M�2�`�- �S�X
�a�2�B�H�2�`�- �u�X �u���K���F�Q�b�?�B�-���/�p�X �6�m�M�+�i�X �J���i�2�`�X�k�y�y�e�-�R�e�- �R�9�d�, �_�2�b�Q�`�+�B�M�(�9�)���`�2�M�2
�+���p�B�i���M�/�@�#���b�2�/ �K�Q�H�2�+�m�H���` �b�r�B�i�+�?�2�b�X

�(�R�y�R�) �o�X���X ���x�Q�p�- ���X �a�+�?�H�2�;�2�H�- �6�X �.�B�2�/�2�`�B�+�?�-���M�;�2�r�X �*�?�2�K�X �A�M�i�X �1�/�X�k�y�y�8�- �9�9�-
�9�e�j�8�, �:�2�Q�K�2�i�`�B�+���H�H�v �T�`�2�+�B�b�2�H�v �/�2�}�M�2�/ �K�m�H�i�B�M���M�Q�K�2�i�2�` �2�t�T���M�b�B�Q�M�f�+�Q�M�i�`���+�@
�i�B�Q�M �K�Q�i�B�Q�M�b �B�M �� �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �+���p�B�i���M�/ �#���b�2�/ �K�Q�H�2�+�m�H���` �b�r�B�i�+�?�X
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�T�m�i���i�B�Q�M���H ���M�/ �b�Q�H�B�/�@�b�i���i�2 �b�i�m�/�v�X

�(�R�k�j�) �A�X �S�Q�+�?�Q�`�Q�p�b�F�B�- �h�X �E�M�2�?���M�b�- �.�X �L�2�i�i�2�H�b�- ���X�J�X �J�C�H�H�2�`�- �q�X�"�X �a�+�?�r�2�B�x�2�`�- ���X
�*���~�B�b�+�?�- �"�X �a�+�?�m�H�2�`�- �6�X �.�B�2�/�2�`�B�+�?�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�k�y�R�9�- �R�j�e�- �k�9�9�R�,
�1�t�T�2�`�B�K�2�M�i���H ���M�/ �+�Q�K�T�m�i���i�B�Q�M���H �b�i�m�/�v �Q�7 �"�P�.�A�S�u �/�v�2�@�H���#�2�H�2�/ �+���p�B�i���M�/
�/�v�M���K�B�+�b�X

�(�R�k�9�) �S�X�>�X �>�C�M�2�M�#�2�`�;�2�`�- �C�X�E�X �:�`���M�r�2�?�`�- �C�X�@�L�X ���2�#�B�b�+�?�2�`�- �L�X �:�?�Q�M�2�B�K�- �1�X �>���b�2�H�@
�#���+�?�- �q�X�6�X �p���M �:�m�M�b�i�2�`�2�M�-�C�X ���K�X �*�?�2�K�X �a�Q�+�X�R�N�N�d�- �R�R�N�- �d�8�j�j�, �1�t�@
�T�2�`�B�K�2�M�i���H ���M�/ �i�?�2�Q�`�2�i�B�+���H ���T�T�`�Q���+�?�2�b �i�Q �?�v�/�`�Q�;�2�M�@�#�Q�M�/�2�/ �/�B���b�i�2�`�2�Q�K�2�`�B�+
�B�M�i�2�`���+�i�B�Q�M�b �B�M �� �K�Q�/�2�H �+�Q�K�T�H�2�t�X

�(�R�k�8�) �:�X�J�X �h�Q�`�`�B�2�- �C�X�S�X �o���H�H�2���m�-�C�X �*�Q�K�T�m�i�X �S�?�v�b�X�R�N�d�d�- �k�j�- �R�3�d�, �L�Q�M�T�?�v�b�B�+���H
�b���K�T�H�B�M�; �/�B�b�i�`�B�#�m�i�B�Q�M�b �B�M �J�Q�M�i�2 �*���`�H�Q �7�`�2�2�@�2�M�2�`�;�v �2�b�i�B�K���i�B�Q�M�, �l�K�#�`�2�H�H��
�b���K�T�H�B�M�;�X

�(�R�k�e�) �C�X�S�X �o���H�H�2���m�- �:�X�J�X �h�Q�`�`�B�2�- �� �;�m�B�/�2 �i�Q �J�Q�M�i�2 �*���`�H�Q �7�Q�` �b�i���i�B�b�i�B�+���H �K�2�+�?���M�B�+�b�,
�R�X �>�B�;�?�r���v�b�X �A�M�,�J�Q�/�2�`�M �i�?�2�Q� �̀2�i�B�+���H �+�?�2�K�B�b�i�`�v�X �o�Q�H�m�K�2 �8�X�c �"�X�C�X �"�2�`�M�2�-
�1�/�X�c �S�H�2�M�m�K �S�`�2�b�b�- �L�2�r �u�Q�`�F�- �l�a���-�R�N�d�d�c �T�T �R�j�d�@�R�e�3�X

�(�R�k�d�) �h�X�*�X �"�2�m�i�H�2�`�- �q�X�6�X �p���M �:�m�M�b�i�2�`�2�M�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�N�9�-�R�y�y�- �R�9�N�k�, �h�?�2
�+�Q�K�T�m�i���i�B�Q�M �Q�7 �� �T�Q�i�2�M�i�B���H �Q�7 �K�2���M �7�Q�`�+�2�, �*�?�Q�B�+�2 �Q�7 �i�?�2 �#�B���b�B�M�; �T�Q�i�2�M�i�B���H
�B�M �i�?�2 �m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �i�2�+�?�M�B�[�m�2�X
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�(�R�k�3�) �a�X �E�m�K���`�- �C�X�J�X �_�Q�b�2�M�#�2�`�;�- �.�X �"�Q�m�x�B�/���- �_�X�>�X �a�r�2�M�/�b�2�M�- �S�X���X �E�Q�H�H�K���M�-
�C�X �*�Q�K�T�m�i�X �*�?�2�K�X�R�N�N�8�- �R�e�- �R�j�j�N�, �J�m�H�i�B�/�B�K�2�M�b�B�Q�M���H �7�`�2�2�@�2�M�2�`�;�v �+���H�+�m�H���@
�i�B�Q�M�b �m�b�B�M�; �i�?�2 �r�2�B�;�?�i�2�/ �?�B�b�i�Q�;�`���K ���M���H�v�b�B�b �K�2�i�?�Q�/�X

�(�R�k�N�) �h�X�L�X �>�2�B�M�x�- �q�X�6�X �p���M �:�m�M�b�i�2�`�2�M�- �S�X�>�X �>�C�M�2�M�#�2�`�;�2�`�-�C�X �*�?�2�K�X �S�?�v�b�X�k�y�y�R�-
�R�R�8�- �R�R�k�8�, �*�Q�K�T���`�B�b�Q�M �Q�7 �7�Q�m�` �K�2�i�?�Q�/�b �i�Q �+�Q�K�T�m�i�2 �i�?�2 �/�B�2�H�2�+�i�`�B�+ �T�2�`�K�B�i�@
�i�B�p�B�i�v �Q�7 �H�B�[�m�B�/�b �7�`�Q�K �K�Q�H�2�+�m�H���` �/�v�M���K�B�+�b �b�B�K�m�H���i�B�Q�M�b�X

�(�R�j�y�) �1�X �S�B�+�+�B�M�B�M�B�- �J�X �*�2�+�+���`�2�H�H�B�- �6�X ���{�M�B�i�Q�- �_�X �"�`�m�M�2�i�i�B�- �*�X �C���+�Q�#�Q�M�B�-�C�X �*�?�2�K�X
�h�?�2�Q�`�v �*�Q�K�T�m�i�X�k�y�y�3�- �9�- �R�d�j�, �"�B���b�2�/ �K�Q�H�2�+�m�H���` �b�B�K�m�H���i�B�Q�M�b �7�Q�` �7�`�2�2�@
�2�M�2�`�;�v �K���T�T�B�M�;�, �� �+�Q�K�T���`�B�b�Q�M �Q�M �i�?�2 �E�+�b�� �+�?���M�M�2�H ���b �� �i�2�b�i �+���b�2�X

�(�R�j�R�) �:�X�>�X �S���B�M�2�- �>�X���X �a�+�?�2�`���;���-�"�B�Q�T�Q�H�v�K�2�`�b�R�N�3�8�-�k�9�- �R�j�N�R�, �S�`�2�/�B�+�i�B�Q�M �Q�7 �i�?�2
�M���i�B�p�2 �+�Q�M�7�Q�`�K���i�B�Q�M �Q�7 �� �T�Q�H�v�T�2�T�i�B�/�2 �#�v �� �b�i���i�B�b�i�B�+���H�@�K�2�+�?���M�B�+���H �T�`�Q�+�2�/�m�`�2�X
�A�X �"���+�F�#�Q�M�2 �b�i�`�m�+�i�m�`�2 �Q�7 �2�M�F�2�T�?���H�B�M�X

�(�R�j�k�) �J�X �J�2�x�2�B�-�C�X �*�Q�K�T�m�i�X �S�?�v�b�X�R�N�3�d�- �e�3�- �k�j�d�, ���/���T�i�B�p�2 �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;�X
�a�2�H�7�@�+�Q�M�b�B�b�i�2�M�i �/�2�i�2�`�K�B�M���i�B�Q�M �Q�7 �i�?�2 �M�Q�M�@�"�Q�H�i�x�K���M�M �#�B���b�X

�(�R�j�j�) �_�X�q�X�q�X �>�Q�Q�7�i�- �"�X�S�X �p���M �1�B�D�+�F�- �C�X �E�`�Q�Q�M�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�N�k�- �N�d�- �e�e�N�y�,
���M ���/���T�i�B�p�2 �m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �T�`�Q�+�2�/�m�`�2 �B�M �+�Q�M�7�Q�`�K���i�B�Q�M���H ���M���H�v�b�B�b �m�b�B�M�;
�K�Q�H�2�+�m�H���` �/�v�M���K�B�+�b ���M�/ �B�i�b ���T�T�H�B�+���i�B�Q�M �i�Q �;�H�v�+�Q�H�X

�(�R�j�9�) �_�X���X �6�`�B�2�/�K���M�- �J�X �J�2�x�2�B�-�C�X �*�?�2�K�X �S�?�v�b�X�R�N�N�8�-�R�y�k�- �9�R�N�, �h�?�2 �T�Q�i�2�M�i�B���H�b
�Q�7 �K�2���M �7�Q�`�+�2 �Q�7 �b�Q�/�B�m�K �+�?�H�Q�`�B�/�2 ���M�/ �b�Q�/�B�m�K �/�B�K�2�i�?�v�H�T�?�Q�b�T�?���i�2 �B�M �r���i�2�`�,
���M ���T�T�H�B�+���i�B�Q�M �Q�7 ���/���T�i�B�p�2 �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;�X

�(�R�j�8�) �*�X �"���`�i�2�H�b�- �J�X �E���`�T�H�m�b�-�C�X �*�Q�K�T�m�i�X �*�?�2�K�X�R�N�N�d�- �R�3�- �R�9�8�y�, �J�m�H�i�B�/�B�K�2�M�@
�b�B�Q�M���H ���/���T�i�B�p�2 �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;�, ���T�T�H�B�+���i�B�Q�M�b �i�Q �K���B�M �+�?���B�M ���M�/ �b�B�/�2
�+�?���B�M �T�2�T�i�B�/�2 �+�Q�M�7�Q�`�K���i�B�Q�M�b�X

�(�R�j�e�) �C�X �q���M�;�- �u�X �:�m�- �>�X �G�B�m�-�C�X �*�?�2�K�X �S�?�v�b�X�k�y�y�e�- �R�k�8�- �y�N�9�N�y�d�f�R�, �.�2�i�2�`�@
�K�B�M���i�B�Q�M �Q�7 �+�Q�M�7�Q�`�K���i�B�Q�M���H �7�`�2�2 �2�M�2�`�;�B�2�b �Q�7 �T�2�T�i�B�/�2�b �#�v �K�m�H�i�B�/�B�K�2�M�b�B�Q�M���H
���/���T�i�B�p�2 �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;�X

�(�R�j�d�) �o�X �"���#�B�M�- �*�X �_�Q�H���M�/�- �h�X���X �.���`�/�2�M�- �*�X �a���;�m�B�-�C�X �*�?�2�K�X �S�?�v�b�X�k�y�y�e�- �R�k�8�-
�k�y�9�N�y�N�f�R�, �h�?�2 �7�`�2�2 �2�M�2�`�;�v �H���M�/�b�+���T�2 �Q�7 �b�K���H�H �T�2�T�i�B�/�2�b ���b �Q�#�i���B�M�2�/ �7�`�Q�K
�K�2�i���/�v�M���K�B�+�b �r�B�i�? �m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �+�Q�`�`�2�+�i�B�Q�M�b�X

�(�R�j�3�) �a�X �J���`�b�B�H�B�- ���X �"���`�/�m�+�+�B�- �_�X �*�?�2�H�H�B�- �S�X �S�`�Q�+���+�+�B�- �o�X �a�+�?�2�i�i�B�M�Q�-�C�X �S�?�v�b�X
�*�?�2�K�X �"�k�y�y�e�- �R�R�y�- �R�9�y�R�R�, �a�2�H�7�@�?�2���H�B�M�; �m�K�#�`�2�H�H�� �b���K�T�H�B�M�;�, �� �M�Q�M�@
�2�[�m�B�H�B�#�`�B�m�K ���T�T�`�Q���+�? �7�Q�` �[�m���M�i�B�i���i�B�p�2 �7�`�2�2 �2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b�X

�(�R�j�N�) �h�X �G�2�H�B���p�`�2�- �J�X �_�Q�m�b�b�2�i�- �:�X �a�i�Q�H�i�x�-�C�X �*�?�2�K�X �S�?�v�b�X�k�y�y�d�- �R�k�e�- �R�j�9�R�R�R�f�R�,
�*�Q�K�T�m�i���i�B�Q�M �Q�7 �7�`�2�2 �2�M�2�`�;�v �T�`�Q�}�H�2�b �r�B�i�? �T���`���H�H�2�H ���/���T�i�B�p�2 �/�v�M���K�B�+�b�X

�(�R�9�y�) ���X �p���M �/�2�` �o�����`�i�- �J�X �E���`�T�H�m�b�-�C�X �*�?�2�K�X �S�?�v�b�X�k�y�y�d�- �R�k�e�- �R�e�9�R�y�e�f�R�,
�J�B�M�B�K�m�K �7�`�2�2 �2�M�2�`�;�v �T���i�?�r���v�b ���M�/ �7�`�2�2 �2�M�2�`�;�v �T�`�Q�}�H�2�b �7�Q�` �+�Q�M�7�Q�`�K���i�B�Q�M���H
�i�`���M�b�B�i�B�Q�M�b �#���b�2�/ �Q�M ���i�Q�K�B�b�i�B�+ �K�Q�H�2�+�m�H���` �/�v�M���K�B�+�b �b�B�K�m�H���i�B�Q�M�b�X

�(�R�9�R�) �o�X �"���#�B�M�- �*�X �_�Q�H���M�/�- �*�X �a���;�m�B�-�C�X �*�?�2�K�X �S�?�v�b�X�k�y�y�3�- �R�k�3�- �R�j�9�R�y�R�f�R�,
���/���T�i�B�p�2�H�v �#�B���b�2�/ �K�Q�H�2�+�m�H���` �/�v�M���K�B�+�b �7�Q�` �7�`�2�2 �2�M�2�`�;�v �+���H�+�m�H���i�B�Q�M�b�X

�(�R�9�k�) �*�X�"�X �"���`�M�2�i�i�- �E�X�C�X �L���B�/�Q�Q�-�J�Q�H�X �S�?�v�b�X�k�y�y�N�- �R�y�d�- �R�k�9�j�, �6�`�2�2 �2�M�2�`�;�B�2�b
�7�`�Q�K ���/���T�i�B�p�2 �`�2���+�i�B�Q�M �+�Q�Q�`�/�B�M���i�2 �7�Q�`�+�2�b �U�6�1���_�*�6�V�, ���M ���T�T�H�B�+���i�B�Q�M �i�Q
�`�B�M�; �T�m�+�F�2�`�B�M�;�X

�(�R�9�j�) ���X �G���B�Q�- �J�X �S���`�`�B�M�2�H�H�Q�-�S� �̀Q�+�X �L���i�H�X ���+���/�X �a�+�B�X �l�a���k�y�y�k�- �N�N�- �R�k�8�e�k�,
�1�b�+���T�B�M�; �7�`�2�2�@�2�M�2�`�;�v �K�B�M�B�K���X
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�(�R�9�9�) ���X �G���B�Q�- ���X �_�Q�/�`�B�;�m�2�x�@�6�Q�`�i�2���- �6�X�G�X �:�2�`�p���b�B�Q�- �J�X �*�2�+�+���`�2�H�H�B�- �J�X �S���`�`�B�M�2�H�H�Q�-
�C�X �S�?�v�b�X �*�?�2�K�X �"�k�y�y�8�- �R�y�N�- �e�d�R�9�, ���b�b�2�b�b�B�M�; �i�?�2 ���+�+�m�`���+�v �Q�7 �K�2�i���/�v�@
�M���K�B�+�b�X

�(�R�9�8�) �1�X �.���`�p�2�- �.�X �_�Q�/�`�B�;�m�2�x�@�:�Q�K�2�x�- ���X �S�Q�?�Q�`�B�H�H�2�-�C�X �*�?�2�K�X �S�?�v�b�X�k�y�y�3�- �R�k�3�-
�R�9�9�R�k�y�f�R�, ���/���T�i�B�p�2 �#�B���b�B�M�; �7�Q�`�+�2 �K�2�i�?�Q�/ �7�Q�` �b�+���H���` ���M�/ �p�2�+�i�Q�` �7�`�2�2 �2�M�2�`�;�v
�+���H�+�m�H���i�B�Q�M�X

�(�R�9�e�) �>�X�a�X �>���M�b�2�M�- �S�X�>�X �>�C�M�2�M�#�2�`�;�2�`�-�C�X �*�Q�K�T�m�i�X �*�?�2�K�X�k�y�R�y�-�j�R�- �R�, �l�b�B�M�; �i�?�2
�H�Q�+���H �2�H�2�p���i�B�Q�M �K�2�i�?�Q�/ �i�Q �+�Q�M�b�i�`�m�+�i �Q�T�i�B�K�B�x�2�/ �m�K�#�`�2�H�H�� �b���K�T�H�B�M�; �T�Q�i�2�M�@
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