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

�`�2�b�m�H�i �Q�7 �� �+���m�b���H �/�2�T�2�M�/�2�M�+�2 �� �i�?���i �B�b�- �i�?�2 �T�`�2�K�B�b�2�b�+���m�b�2�/�i�?�2 �+�Q�M�+�H�m�b�B�Q�M
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�b�i�m�/�2�M�i �K���v �m�M�/�2�`�b�i���M�/ �i�?���i�L�B�K(m; n) �B�b �� �r�B�M�M�B�M�; �T�Q�b�B�i�B�Q�M �7�Q�` ���M�vm 6= n�-
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�b�i�m�/�2�M�i�b �K�Q�`�2 �7�m�H�H�v �B�M �i�?�2 ���+�i �Q�7�+� �̀2���i�B�M�;�- �?�2�H�T�B�M�; �i�?�2�K �i�Q ���+�i�B�p�2�H�v �T���`�i�B�+�B�T���i�2 �B�M ���M�/ �M�2�;�Q�i�B�@

���i�2 �i�?�2 �T�`�Q�+�2�b�b �Q�7 �T�`�Q�p�B�M�; ���M�/ �i�Q �b�2�2 �i�?�2�K�b�2�H�p�2�b ���b �H�2�;�B�i�B�K���i�2 �T�`�Q�Q�7 �+�`�2���i�Q�`�b�ô �U�T�X �d�e�y�V�X �h�?�B�b

���B�K �+���M �#�2 �p�B�2�r�2�/ ���b ���M ���i�i�2�K�T�i �i�Q �b�m�#�p�2�`�i �i�?�2 ���i�i�B�i�m�/�2 �Q�#�b�2�`�p�2�/ �#�v �a�+�?�Q�2�M�7�2�H�/ �U�k�y�R�e�V �i�?���i

�ó�7�Q�`�K���H �T�`�Q�Q�7 �B�b �B�`�`�2�H�2�p���M�i �i�Q �i�?�2 �T�`�Q�+�2�b�b�2�b �Q�7 �/�B�b�+�Q�p�2�`�v �Q�` �B�M�p�2�M�i�B�Q�M�ô �U�T�X �k�d�V�X �6�Q�` �2�t���K�T�H�2�-

�U�a�+�?���#�2�H�-�k�y�y�8�V �/�2�b�+�`�B�#�2�b ���M �B�M�b�i�`�m�+�i�B�Q�M���H �K�Q�/�2�H �b�?�2 �?���b �B�K�T�H�2�K�2�M�i�2�/ �B�M �?�2�` �M�m�K�#�2�` �i�?�2�Q�`�v

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

�+�Q�M�;�`�m�2�M�+�2�- ���M�/ �i�?�2 �1�m�H�2�` �T�?�B �7�m�M�+�i�B�Q�M�X �h�?�2 �K�Q�/�2�H �+�Q�M�b�B�b�i�b �Q�7 �b�B�t �7���+�2�i�b�,
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�R�X�*�H���b�b �b�2�+�i�B�Q�M�b �B�M�+�H�m�/�2 �b�K���H�H �;�`�Q�m�T �r�Q�`�F�- �r�?�Q�H�2 �+�H���b�b �/�B�b�+�m�b�b�B�Q�M�- ���M�/ �� �K�B�M�@

�B�K���H ���K�Q�m�M�i �Q�7 �H�2�+�i�m�`�2�X

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

���K�T�H�2�b�X

�j�X�a�i�m�/�2�M�i�b ���`�2 �2�M�+�Q�m�`���;�2�/ �i�Q �7�Q�`�K �+�Q�M�D�2�+�i�m�`�2�b�X

�9�X�a�i�m�/�2�M�i�b �r�`�B�i�2 �T�`�Q�Q�7�b �7�Q�` �+�Q�M�D�2�+�i�m�`�2�b�- �Q�` ���i �H�2���b�i �?�2�H�T �B�M �r�`�B�i�B�M�; �i�?�2�b�2 �T�`�Q�Q�7�b�X

�8�X�>�Q�K�2�r�Q�`�F ���b�b�B�;�M�K�2�M�i�b �B�M�+�H�m�/�2�b �r�`�B�i�B�M�; ���b�b�B�;�M�K�2�M�i�b�- ���b �r�2�H�H ���b �+���H�+�m�H���i�B�Q�M�b

���M�/ �T�`�Q�Q�7�b�X

�e�X�a�i�m�/�2�M�i�b �`�2�p�B�2�r �2���+�? �Q�i�?�2�`�ö�b �?�Q�K�2�r�Q�`�F�X �U�a�+�?���#�2�H�-�k�y�y�8�- �T�X �9�e�V

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

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

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

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

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

�A�M ���M�Q�i�?�2�` �2�t���K�T�H�2�- �6�H�¦�`�2�x ���M�/ �J�m�F�?�2�`�D�2�2 �U�k�y�k�y�V �/�2�b�+�`�B�#�2 ���M ���+�i�B�p�B�i�v �i�?�2�v �/�2�b�B�;�M�2�/ �7�Q�` ��

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

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

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

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

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

�i�?�2 �b�i�m�/�2�M�i�b �r�2�`�2 �7���H�b�2�- �i�?�2 �b�i�m�/�2�M�i�b �+���K�2 �i�Q �b�2�2 �i�?�2�B�M�i�2�H�H�2�+�i�m���H �M�2�2�/�7�Q�` �T�`�Q�Q�7 �B�M �/�2�i�2�`�K�B�M�B�M�;
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�r�?�2�i�?�2�` �� �+�Q�M�D�2�+�i�m�`�2 �B�b �i�`�m�2�X �6�H�¦�`�2�x ���M�/ �J�m�F�?�2�`�D�2�2 �U�k�y�k�y�V ���/�/�B�i�B�Q�M���H�H�v �`�2�+�Q�K�K�2�M�/ �}�p�2

�T�`���+�i�B�+�2�b �i�Q �b�m�T�T�Q�`�i �b�i�m�/�2�M�i�b �B�M �b�m�+�? �2�t�T�2�`�B�K�2�M�i�b�, �U�R�V ���M�i�B�+�B�T���i�B�M�; �b�i�m�/�2�M�i �`�2�b�T�Q�M�b�2�b �i�Q

�+�?���H�H�2�M�;�B�M�; �i���b�F�b�- �U�k�V �K�Q�M�B�i�Q�`�B�M�; �b�i�m�/�2�M�i�b�ö ���+�i�m���H �`�2�b�T�Q�M�b�2�b�- �U�j�V �b�2�H�2�+�i�B�M�; �T���`�i�B�+�m�H���` �b�i�m�/�2�M�i�b

�i�Q �T�`�2�b�2�M�i �i�?�2�B�` �r�Q�`�F�- �U�9�V �b�2�[�m�2�M�+�B�M�; �i�?�2 �b�i�m�/�2�M�i �`�2�b�T�Q�M�b�2�b �b�i�`���i�2�;�B�+���H�H�v�- ���M�/ �U�8�V �+�Q�M�M�2�+�i�B�M�;

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

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

�?�2�H�T�B�M�; �b�i�m�/�2�M�i�b �K���F�2 �b�2�M�b�2 �Q�7 �i�?�2 �H�Q�;�B�+���H �b�i�`�m�+�i�m�`�2 �Q�7 �T�`�Q�Q�7�b�X �1�T�T �U�k�y�y�j�V ���`�;�m�2�b �i�?���i �`���i�?�2�`

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

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

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

�H���M�;�m���;�2�- �U�k�V �T�`�Q�p�B�/�2 �b�i�m�/�2�M�i�b �r�B�i�? �2�t�2�`�+�B�b�2�b �i�?���i �?���p�2 �i�?�2�K �õ�i�`���M�b�H���i�2�ö �B�M�7�Q�`�K���H �H���M�;�m���;�2

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

�i���#�H�2�b �i�Q �/�B�b�+�Q�m�`���;�2 �b�i�m�/�2�M�i�b �7�`�Q�K �m�b�B�M�; �i�?�2�K �K�2�+�?���M�B�+���H�H�v�- ���M�/ �U�9�V �2�t�T�H�B�+�B�i�H�v �?�B�;�?�H�B�;�?�i �i�?�2

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

�`�B�M�; �F�M�Q�r�H�2�/�;�2�X �A�M ���/�/�B�i�B�Q�M�- �J�B�v���x���F�B �2�i ���H�X �U�k�y�R�8�V �b�m�;�;�2�b�i�b �i�?�2 �m�b�2 �Q�7�~�Q�r�+�?���`�i �T� �̀Q�Q�7�b���b ��

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

���p�Q�B�/ �+�B�`�+�m�H���` �`�2���b�Q�M�B�M�;�- �2�p�2�M �?���p�B�M�; �H���i�2�` �/�2�p�2�H�Q�T�2�/ �� �r�2�#�@�#���b�2�/ �b�v�b�i�2�K �U�J�B�v���x���F�B �2�i ���H�X�-

�k�y�R�d�V �i�Q �b�m�T�T�Q�`�i �i�?�B�b ���T�T�`�Q���+�?�X

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

�/�H�B�M�; �i�?�2 �/�2�K���M�/�b �Q�M �r�Q�`�F�B�M�; �K�2�K�Q�`�v �B�M�?�2�`�2�M�i �B�M �T�`�Q�Q�7�@�#���b�2�/ �`�2���b�Q�M�B�M�;�X �a�i�v�H�B���M�B�/�2�b ���M�/

�a�i�v�H�B���M�B�/�2�b �U�k�y�y�3�V �B�M�p�2�b�i�B�;���i�2�/ �b�i�m�/�2�M�i�b�ö ���#�B�H�B�i�v �i�Q �2�M�;���;�2 �B�M �/�2�/�m�+�i�B�p�2 �`�2���b�Q�M�B�M�; ���b �2���`�H�v
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���b �i�?�2 �2�H�2�K�2�M�i���`�v �;�`���/�2�b�- �2�K�T�?���b�B�x�B�M�; �?�Q�r �r�Q�`�F�B�M�; �K�2�K�Q�`�v �H�B�K�B�i���i�B�Q�M�b �+���M ���z�2�+�i �T�2�`�7�Q�`�@

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

�i�?�2�Q�`�v �U�C�Q�?�M�b�Q�M�@�G���B�`�/�-�R�N�3�j�V�- �i�?�2 ���m�i�?�Q�`�b ���`�;�m�2 �i�?���i �B�M�b�i�`�m�+�i�B�Q�M���H �/�2�b�B�;�M �+���M �b�m�T�T�Q�`�i �/�2�@

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

�T�`�Q�p�B�M�; �i���b�F�b�- ���M�/ �#�v �b�m�T�T�Q�`�i�B�M�; �b�i�m�/�2�M�i�b �B�M �+�`�2���i�B�M�; �b�i�`���i�2�;�B�2�b �i�Q �K���M���;�2 �i�?�2�B�` �r�Q�`�F�B�M�;
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�9�h�?�2 �b�m�{�t �ó�@�B�b�?�ô �B�b ���+�i�m���H�H�v ���M ���#�#�`�2�p�B���i�B�Q�M �7�Q�` �ó�B�M�}�M�B�i�2�b�B�K���H�H�v �b�?�B�7�i�2�/�ô �U�*�Q�M�r���v�-�k�y�y�y�V�X �a�B�M�+�2� m �B�b
�H�2�b�b �i�?���M �2�p�2�`�v �T�Q�b�B�i�B�p�2 �M�m�K�#�2�` ���M�/ �;�`�2���i�2�` �i�?���M �2�p�2�`�v �M�2�;���i�B�p�2 �M�m�K�#�2�`�- �r�2 �b���v �i�?���i� m �B�b0�@�B�b�?�X
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�+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 �i�?�2 �`�2���H �M�m�K�#�2�`�b �U�*�Q�M�r���v�-�k�y�y�y�V�X �h�?�2 �b�i���;�2 �U�Q�`�/���v�V ���i �r�?�B�+�? �� �;���K�2G �B�b

�+�Q�M�b�i�`�m�+�i�2�/ �B�b �`�2�7�2�`�`�2�/ �i�Q ���b �B�i�b�#�B�`�i�?�/���v�- �/�2�M�Q�i�2�/ �#(G)�- ���M�/ �B�7 �#(G) < �#(H ) �7�Q�` �i�r�Q �;���K�2�b

G ���M�/H �- �r�2 �b���v �i�?���iG �B�b�b�B�K�T�H�2�`�i�?���MH �X

�L�Q�i�2 �i�?���i �/�B�z�2�`�2�M�i �;���K�2�b �+���M �?���p�2 �i�?�2 �b���K�2 �p���H�m�2�c �7�Q�` �2�t���K�T�H�2�- �i�?�2 �;���K�2f � 1 j 1g �+���M

�#�2 �+�`�2���i�2�/ �Q�M �/���v �k�- �#�m�i �B�i �B�b ��P�@�T�Q�b�B�i�B�Q�M ���M�/ �?�2�M�+�2 �?���b �p���H�m�20�X �h�?�2 �M�m�K�#�2�` �Q�7 �;���K�2�b �U�m�T

�i�Q �2�[�m�B�p���H�2�M�+�2�8�V �+�Q�M�b�i�`�m�+�i�2�/ �Q�M �2���+�? �/���v �;�`�Q�r�b �2�t�T�H�Q�b�B�p�2�H�v�- �r�B�i�?22 �;���K�2�b �#�Q�`�M �#�v �/���v2

�U�b�?�Q�r�M �B�M �6�B�;�m�`�2�k�X�k�V ���M�/1474�;���K�2�b �#�Q�`�M �#�v �/���v3 �U�M�Q�i �T�B�+�i�m�`�2�/�V�X �h�?�2 �M�m�K�#�2�` �Q�7 �;���K�2�b

�+�Q�M�b�i�`�m�+�i�2�/ �#�v �/���v �9 �B�b �B�M �7���+�i ���M �Q�T�2�M �T�`�Q�#�H�2�K�- �+�m�`�`�2�M�i�H�v �r�B�i�? �� �H�Q�r�2�` �#�Q�m�M�/ �Q�71028:2 ���M�/

���M �m�T�T�2�` �#�Q�m�M�/ �Q�74:0 � 10184 �U�a�m�2�i�b�m�;�m�-�k�y�k�8�V�X

�6�B�;�m�`�2 �k�X�k

�h�?�2 �:���K�2�b �"�Q�`�M �#�v �.���v �k

�L�Q�i�2�X���/���T�i�2�/ �7�`�Q�K ���H�#�2�`�i �2�i ���H�X �U�k�y�R�N�V�X �h�?�2 �b�2�;�K�2�M�i�b �#�2�i�r�2�2�M �i�?�2 �;���K�2�b �/�2�K�Q�M�b�i�`���i�2 �i�?�2�B�` �T���`�i�B���H �Q�`�/�2�`�-
�r�?�2�`�2G < H �B�7 ���M�/ �Q�M�H�v �B�7 �i�?�2�`�2 �B�b �� �H�2�7�i�@�i�Q�@�`�B�;�?�i �T���i�? �7�`�Q�KG �i�QH �X

�8�q�2 �b���v �i�?���i �i�r�Q �;���K�2�bG ���M�/H ���`�2 �2�[�m�B�p���H�2�M�i �B�7G + X ���M�/H + X �?���p�2 �i�?�2 �b���K�2 �Q�m�i�+�Q�K�2 �+�H���b�b �UL �-
R�-P�- �Q�Ǹ�V �7�Q�` ���H�H �;���K�2�bX �X �h�?�2 �p���H�m�2�b ���`�2 �i�?�2�M ���+�i�m���H�H�v �2�[�m�B�p���H�2�M�+�2 �+�H���b�b�2�b �m�M�/�2�` �i�?�B�b �2�[�m�B�p���H�2�M�+�2 �`�2�H���i�B�Q�M�X
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�q�2 �+���M �M�Q�r �/�2�}�M�2 �Q�T�2�`���i�B�Q�M�b �Q�M �;���K�2�b�X �h�?�2 �M�2�;���i�B�p�2 �Q�7 �� �;���K�2G �+���M �#�2 �/�2�}�M�2�/ ���b

� G =
�

� GR
�
� � GL

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

�`�2�+�m�`�b�B�p�2�X �6�m�`�i�?�2�`�K�Q�`�2�- �B�7 �7�Q�` �2�t���K�T�H�2GL �B�b �2�K�T�i�v�- �i�?�2�M� GL �B�b �i�`�2���i�2�/ ���b �2�K�T�i�v ���b �r�2�H�H�X

�h�?�B�b �b�?�Q�r�b�- �7�Q�` �2�t���K�T�H�2�- �i�?���i� 0 = 0 ���M�/�� = � �- ���b �r�2�H�H ���b �i�?���i1 ���M�/� 1 ���`�2 �M�2�;���i�B�p�2�b �Q�7

�2���+�? �Q�i�?�2�`�X

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

�B�M �B�i�b �B�M�/�B�p�B�/�m���H �+�Q�K�T�Q�M�2�M�i�b�X �6�Q�`�K���H�H�v�- �B�7G =
�

GL
�
� GR

	
���M�/H =

�
H L

�
� H R

	
�- �i�?�2�M �i�?�2�B�`

�b�m�K �B�b �/�2�}�M�2�/ ���b

G + H =
�

GL + H; G + H L
�
� GR + H; G + H R

	
�-

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

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

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

�+�Q�H�H�2�+�i�B�Q�M �Q�7 �;���K�2�b �7�Q�`�K�b ���M ���/�/�B�i�B�p�2 ���#�2�H�B���M �;�`�Q�m�T�X �q�2 ���H�b�Q �r�`�B�i�2G + ( � H ) ���bG � H �X

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

H � G �B�b ���ML �@�T�Q�b�B�i�B�Q�M�X �A�7H � G �B�b �B�M�b�i�2���/ ���MR�@�-P�@�- �Q�`N�@�T�Q�b�B�i�B�Q�M�- �r�2 �`�2�b�T�2�+�i�B�p�2�H�v �r�`�B�i�2

G > H �-G = H �- �Q�G̀ k H �U�`�2���/ �óG �B�b�+�Q�M�7�m�b�2�/ �r�B�i�?H �ô�V�X �A�M �T���`�i�B�+�m�H���`�- �7�m�x�x�v �;���K�2�b �b�m�+�?

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

�q�B�i�?�B�M �i�?�B�b �7�`���K�2�r�Q�`�F�- �i�?�2 �M�m�K�#�2�`�b �i���F�2 �Q�M �b�T�2�+�B���H �b�i���i�m�b�X �6�Q�`�K���H�H�v�- ���M�m�K�#�2�`�B�b �/�2�}�M�2�/

���b �� �;���K�2G =
�

GL
�
� GR

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

���M�/GL < G R �7�Q�` ���H�H �Q�T�i�B�Q�M�bGL 2 GL ���M�/GR 2 GR �X �>�2�M�+�2�- �Q�7 �i�?�2 �;���K�2�b �+�Q�M�b�i�`�m�+�i�2�/ �#�v
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�b�i���;�2 �k�- �i�?�2 �Q�M�H�v �M�m�K�#�2�`�b ���`�20�-1�-� 1�-2�-� 2�- 1
2 �- ���M�/� 1

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

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

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

�B�M �i�?�2 �M�Q�M�@�M�m�K�#�2�` �+�Q�K�T�Q�M�2�M�i �}�`�b�i �U�"�2�`�H�2�F���K�T �2�i ���H�X�-�k�y�y�y�c �a�B�2�;�2�H�-�k�y�R�j�V�X �6�Q�` �2�t���K�T�H�2�- �B�i

�+���M �#�2 �b�?�Q�r�M �i�?���i �i�?�2 �õ�T���H�K �i�`�2�2�ö �+�Q�K�T�Q�M�2�M�i �Q�7 �i�?�2�>���+�F�2�M�#�m�b�?�T�Q�b�B�i�B�Q�M �B�M �6�B�;�m�`�2�k�X�R

�?���b �� �p���H�m�2 �Q�7� �- �b�Q �i�?�2 �2�M�i�B�`�2 �T�Q�b�B�i�B�Q�M �?���b �� �p���H�m�2 �Q�71
4 + � �U�r�`�B�i�i�2�M1

4 � �- �K�m�+�? ���b11
2 = 1 + 1

2 �V�X

�h�?�B�b �p���H�m�2 �B�b �B�M�}�M�B�i�2�b�B�K���H�H�v �+�H�Q�b�2 �i�Q1
4 ���M�/ �?�2�M�+�2 �T�Q�b�B�i�B�p�2�- �b�Q �B�7 �G�2�7�i �;�Q�2�b �}�`�b�i�- �b�?�2 �+���M �2���b�B�H�v

�r�B�M �#�v �`�2�K�Q�p�B�M�; �i�?�2 �H�Q�r�2�b�i �2�/�;�2 �Q�7 �i�?�2 �õ�i�`�2�2�ö ���M�/ �i���F�B�M�; �i�?�2 �`�2�b�m�H�i�B�M�; �T�Q�b�B�i�B�Q�M �i�Q1
4 �X

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

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

�`�2�b�i�`�B�+�i�2�/ �i�Q �i�?�2 �+�Q�H�H�2�+�i�B�Q�M �Q�7 �M�m�K�#�2�`�b�X �P�M �i�?�2 �}�`�b�i �i�`���M�b�}�M�B�i�2 �Q�`�/�B�M���H �/���v! �- �r�2 �Q�#�i���B�M

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

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

�#�Q�i�? �b�B�/�2�b�,

2
3 =

�
0; 1

2 ; 5
8 ; 21

32; � � �
�
� � � � ; 43

64; 11
16; 3

4 ; 1
	

�q�2 ���H�b�Q �Q�#�i���B�M! = f 0; 1; 2; 3; � � � j g�- �i�?�2 �b�B�K�T�H�2�b�i �T�Q�b�B�i�B�p�2 �B�M�}�M�B�i�2 �b�m�`�`�2���H �M�m�K�#�2�`�- ���M�/

o =
�

0
�
� � � � ; 1

8 ; 1
4 ; 1

2 ; 1
	

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

�M�2�;���i�B�p�2�b�X �6�m�`�i�?�2�` �b�i���;�2�b �+�Q�M�b�i�`�m�+�i �M�Q�i �Q�M�H�v �7���K�B�H�B���` �Q�`�/�B�M���H �M�m�K�#�2�`�b �b�m�+�? ���b! + 1 ���M�/

! 2�- �#�m�i ���H�b�Q �M�2�r �Q�#�D�2�+�i�b �i�?���i �/�Q �M�Q�i �2�t�B�b�i �B�M �i�?�2 �Q�`�/�B�M���H �M�m�K�#�2�` �b�v�b�i�2�K �b�m�+�? ���b! � 1 ���M�/

p
! �- ���b �r�2�H�H ���b �K���M�v �Q�i�?�2�` ���H�;�2�#�`���B�+ �+�Q�K�#�B�M���i�B�Q�M�b �b�m�+�? ���b3

p
3! + 2� � o! o

�X �h�?�B�b �2�M�`�B�+�?�2�/

�+�Q�H�H�2�+�i�B�Q�M �Q�7 �M�m�K�#�2�`�b�- �i�v�T�B�+���H�H�v �M���K�2�/ �i�?�2�b�m�`� �̀2���H �M�m�K�#�2�`�b�- �B�b �b�Q �H���`�;�2 �i�?���i �B�i �+���M �B�M �� �b�2�M�b�2
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�#�2 �b���B�/ �i�Q �+�Q�M�i���B�M �ó���H�H �M�m�K�#�2�`�b �;�`�2���i ���M�/ �b�K���H�H�ô �U�*�Q�M�r���v�-�k�y�y�y�c �1�?�`�H�B�+�?�-�k�y�R�k�V�X

�A�i �B�b ���H�b�Q �T�Q�b�b�B�#�H�2 �i�Q �/�2�}�M�2 �� �K�m�H�i�B�T�H�B�+���i�B�Q�M �Q�T�2�`���i�B�Q�M �Q�M �i�?�2 �b�m�`�`�2���H �M�m�K�#�2�`�b�X�e �:�B�p�2�M
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GL
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� GR
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H L
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� H R
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GH =

8
>><

>>:

GL H + GH L � GL H L ;

GRH + GH R � GRH R

�
�
�
�
�
�
�
�

GL H + GH R � GL H R ;

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

�R ���M�/ �9�- ���M�/ �7�Q�m�` �Q�m�i �Q�7 �i�?�2 �M�B�M�2 �b�i�m�/�2�M�i�b �r�2�`�2 �m�M���#�H�2 �i�Q �+�Q�K�T�H�2�i�2 �b�i�2�T�b �8 ���M�/ �e�X ���b �r�2

�r�B�H�H �b�2�2 �#�2�H�Q�r�- �B�b�b�m�2�b �r�B�i�? �b�i�2�T�b �R ���M�/ �9 �+���M �#�2 �i�`���+�2�/ �i�Q �B�b�b�m�2�b �r�B�i�? �r�Q�`�F�B�M�; �K�2�K�Q�`�v�- �r�?�B�H�2

�b�i�2�T�b �8 ���M�/ �e �`�2�[�m�B�`�2�/ �� �b�i�`�Q�M�; �b�2�M�b�2 �Q�7 �i�2�K�T�Q�`���H �+�Q�M�b�B�b�i�2�M�+�v�X

�h�Q �#�2�;�B�M �Q�m�` �B�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �b�i�m�/�2�M�i�b�ö �`�2�b�T�Q�M�b�2�b�- �r�2 �}�`�b�i �H�Q�Q�F ���i �?�Q�r �i�?�2BR �b�i���+�F

�T�`�Q�p�B�/�2�/ �+�Q�m�M�i�2�`�@�2�p�B�/�2�M�+�2 ���;���B�M�b�i �i�?�2 �l�M�B�i �*�?�B�T �*�Q�M�D�2�+�i�m�`�2�X

�9�X�8�X�R�.�B�b�T� �̀Q�p�B�M�; �i�?�2 �l�M�B�i �*�?�B�T �*�Q�M�D�2�+�i�m� �̀2

���b �K�2�M�i�B�Q�M�2�/ �T�`�2�p�B�Q�m�b�H�v �B�M �a�2�+�i�B�Q�M�9�X�9�X�k�- �� �M�m�K�#�2�` �Q�7 �b�i�m�/�2�M�i�b �Q�p�2�`�;�2�M�2�`���H�B�x�2�/ �i�?�2 �"�H�m�2

�*�?�B�T ���t�B�Q�K ���M�/ �i�?�2 �_�2�/ �*�?�B�T �h�?�2�Q�`�2�K�- �H�2���/�B�M�; �i�Q �i�?�2 �l�M�B�i �*�?�B�T �*�Q�M�D�2�+�i�m�`�2 �� �i�?�2 �B�/�2��

�i�?���i �#�H�m�2 ���M�/ �`�2�/ �+�?�B�T�b �m�M�B�p�2�`�b���H�H�v �+�Q�M�i�`�B�#�m�i�2+1 ���M�/� 1 �`�2�b�T�2�+�i�B�p�2�H�v �i�Q �i�?�2 �p���H�m�2 �Q�7 �� �b�i���+�F�X

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

�T�Q�B�M�i �B�M �i�?�2 ���+�i�B�p�B�i�v�- �i�?�2BR �b�i���+�F ���M���H�v�x�2�/ �B�M �i�?�B�b �[�m�2�b�i�B�Q�M �B�b �i�?�2 �}�`�b�i �+�Q�m�M�i�2�`�2�t���K�T�H�2�X

�h�?�2 �l�M�B�i �*�?�B�T �*�Q�M�D�2�+�i�m�`�2 �H�2�/ �b�B�t �b�i�m�/�2�M�i�b �U���H�B�+�2�- �:�m�b�- �C�Q�?�M�- �J���t�- �L�B�M���- ���M�/ �h�`���+�v�V �i�Q �}�`�b�i

�;�m�2�b�b �i�?���i �i�?�2 �b�i���+�F �?���/ �� �p���H�m�2 �Q�71 + ( � 1) = 0�X �h�?�B�b �B�M�B�i�B���H �+�Q�M�D�2�+�i�m�`�2 �+���M �#�2 �b�?�Q�r�M �i�Q

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

�r�?�B�+�? �B�b �T�`�2�+�B�b�2�H�v �i�?�2 �T�m�`�T�Q�b�2 �Q�7 �Z�m�2�b�i�B�Q�M �R�3�X �>�Q�r�2�p�2�`�- �Q�M�2 �b�i�m�/�2�M�i �U�L�B�M���V �+�Q�M�i�B�M�m�2�/ �i�Q
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�#�2�H�B�2�p�2 �i�?�2 �l�M�B�i �*�?�B�T �*�Q�M�D�2�+�i�m�`�2 �r���b �+�Q�`�`�2�+�i�c �r�2 �i�?�m�b �+�Q�M�i�B�M�m�2 �i�Q �+�H���b�b�B�7�v �?�2�` �T�`�Q�Q�7 �b�+�?�2�K�2

���b�1�K�T�B�`�B�+���H�X

�:�m�b�ö�b �`�2�b�T�Q�M�b�2 �b�?�Q�r�b �i�?���i �T�H���v�B�M�; �Q�m�i �i�?�2BR �T�Q�b�B�i�B�Q�M �Q�M �B�i�b �Q�r�M �?�2�H�T�2�/ �r�B�i�? �i�?�B�b

�/�B�b�T�`�Q�Q�7�,

�:�m�b�,�P�?�- �r�2 �T�H���v�2�/ �i�?�2 �;���K�2�- ���M�/ �B�i �r���b�M�ö�i �� �x�2�`�Q �;���K�2 �#�2�+���m�b�2 �"�H�m�2

���H�r���v�b �r�B�M�b�X �h�?�2�v �+�Q�m�H�/ �i���F�2 �i�?�2 �#�Q�i�i�Q�K �Q�M�2 �`�B�;�?�i ���r���v[Ba1] �B�7

�i�?�2�v �;�Q �}�`�b�i�-[X ] �Q�` �B�7 �_�2�/ �;�Q�2�b[Ra2]�- �i�?�2�M �"�H�m�2 �?���b �i�?�B�b �Q�M�2 �Ua1�V

�i�Q �;�Q�X ���M�/ �b�Q �i�?�2�M�- �#�2�+���m�b�2 �"�H�m�2 �r�Q�M�- �r�2 �F�M�2�r �i�?���i �B�i �r���b �T�Q�b�B�i�B�p�2

���M�/ �M�Q�i �x�2�`�Q�X �a�Q �B�i �r���b �#�2�i�r�2�2�M �x�2�`�Q ���M�/ �Q�M�2�- �#�2�+���m�b�2 �i�?�2�`�2�ö�b ��

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

�p���H�m�2�X �a�Q �B�i �r���b �#�2�i�r�2�2�M �x�2�`�Q ���M�/ �Q�M�2�X

�>�2�`�2�- �:�m�b �#���b�2�/ �?�B�b �D�m�/�;�K�2�M�i �Q�7 �i�?�2 �p���H�m�2 �Q�7 �i�?�2BR �b�i���+�F �Q�M �i�?�2 �7���+�i �i�?���i �B�7 �"�H�m�2

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

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

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

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

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

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

�_�Q�Q�/�2�ö�b �`�m�H�2 ���b �/�2�b�+�`�B�#�2�/ �B�M �a�2�+�i�B�Q�M�j�X�k�X�j�X

���M�Q�i�?�2�` �b�i�m�/�2�M�i �r�?�Q ���b�b�m�K�2�/ �i�?�2BR �b�i���+�F�ö�b �p���H�m�2 �r���b �x�2�`�Q �r���b ���H�B�+�2�,
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���H�B�+�2�,�"�2�+���m�b�2 �B�i �r���b �Q�M�2 �#�H�m�2 �+�?�B�T�- �Q�M�2 �`�2�/ �+�?�B�T �D�m�b�i �b�i���+�F�2�/ �Q�M �2���+�?

�Q�i�?�2�`�X �a�Q �B�i �r�Q�m�H�/ �#�2 �H�B�F�2�- �K�v �i�?�B�M�F�B�M�; �r���b �B�i �D�m�b�i �#�2 �Q�M�2�- �M�2�;���i�B�p�2

�Q�M�2�- �Q�M�2 �b�i���+�F�X �P�F���v�- �+�Q�Q�H�- �i�?���i �b�?�Q�m�H�/ �#�2 �x�2�`�Q �#�2�+���m�b�2 �B�i �+���M�+�2�H�b

�Q�m�i�- �`�B�;�?�i�\ �a�Q �i�?���i�ö�b �i�?�2 �r���v �A �b���r �B�i�- �?�Q�r �B�i �r�Q�m�H�/ �T�H���v �Q�m�i�X

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

�A�M�B�i�B���H�H�v �b�?�2 �/�B�/ �M�Q�i �`�2�K�2�K�#�2�`�- �b�i���i�B�M�; �ó�A �+���M�ö�i �`�2�+���H�H�X �A �i�?�B�M�F �r�2 �b�2�i �m�T ���M ���H�;�2�#�`���B�+ �2�[�m���i�B�Q�M

�X�X�X �m�K�- �A �/�Q�M�ö�i �`�2�K�2�K�#�2�` �r�?���i �B�i �r���b�X�ô �q�?�2�M �b�?�2 �r���b �`�2�K�B�M�/�2�/ �i�?���i �b�?�2 �+�Q�m�H�/ �H�Q�Q�F �#���+�F ���i

�?�2�` ���t�B�Q�K�b�- �b�?�2 �;���p�2 �i�?�2 �7�Q�H�H�Q�r�B�M�; ���M���H�v�b�B�b �Q�7 �i�?�2BR �b�i���+�F�,

���H�B�+�2�,�a�Q �i�?�2 �w�2�`�Q ���t�B�Q�K �b�i���i�2�b �i�?���i �r�?�Q�2�p�2�` �;�Q�2�b �}�`�b�i �H�Q�b�2�b�X �q���B�i�- �M�Q�-

�r�?�Q�2�p�2�` �;�Q�2�b �}�`�b�i�- ���M�/ �B�7 �i�?�2�v �H�Q�b�2�- �i�?�2 �p���H�m�2 �Q�7 �i�?�2 �;���K�2 �B�b �x�2�`�Q�X

�a�Q�- �B�7 �"�H�m�2 �r�2�M�i �}�`�b�i[Ba1]�- �i�?�2�M �_�2�/ �r�B�M�b�X[X ] ���M�/ �B�7 �_�2�/ �;�Q�2�b

�}�`�b�i[Ra2]�X�X�X �q���B�i�- �M�Q�X �:�B�`�H�5 �P�F���v�X[X ] �A�7 �"�H�m�2 �;�Q�2�b �}�`�b�i[Ba1]�-

�_�2�/ �H�Q�b�2�b�X[X ] ���M�/ �B�7 �_�2�/ �;�Q�2�b �}�`�b�i[Ra2]�- �_�2�/ �H�Q�b�2�b[Ba1]�X �a�Q �B�M

�#�Q�i�? �+���b�2�b�- �r���B�i�- �v�2���?�- �B�M �#�Q�i�? �+���b�2�b �_�2�/ �H�Q�b�2�b�X

�A�M�b�i�`�m�+�i�Q�`�,�q�?�B�+�? �K�2���M�b�\

���H�B�+�2�,�h�?���i �B�i �+���M�ö�i �#�2 �X�X�X �r���B�i �X�X�X �v�2���?�- �B�i �+���M�ö�i �#�2 �x�2�`�Q�X

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

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

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

�#���b�2�/ �Q�M �i�?�2 �`�Q�H�2 �Q�7 �i�?�2 �w�2�`�Q ���t�B�Q�K�X
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�J���t�ö�b �/�B�b�+�m�b�b�B�Q�M �7�`�Q�K �i�?�2 �T�`�2�p�B�Q�m�b �[�m�2�b�i�B�Q�M �Q�7 �ó�/�B�b�T�`�Q�p�B�M�;�ô ���M ���t�B�Q�K �+���M �M�Q�r �#�2 �`�2�p�B�b�@

�B�i�2�/ �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �i�?�B�b �[�m�2�b�i�B�Q�M�,

�J���t�, �a�Q �r�2 �?���p�2 �i�?�2 �Q�`�B�;�B�M���H ���/�/�B�i�B�Q�M ���t�B�Q�K�- �r�?�B�+�? �b�i���i�2�/ �i�?���i �i�?�2

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

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

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

�i�?�2 �;�H�Q�#���H �b�i�`�m�+�i�m�`�2�X

�6�B�p�2 �Q�i�?�2�` �b�i�m�/�2�M�i�b �� ���H�B�+�2�- �:�m�b�- �A�x���K�- �C�Q�?�M�- ���M�/ �J���t �� �b�B�K�B�H���`�H�v �/�B�b�+�m�b�b�2�/ �i�?�2

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

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

�r�2�`�2 �p���`�B�2�/�- �7�`�Q�K �A�x���K �/�2�b�+�`�B�#�B�M�;c1 ���b �_�2�/�ö�b �ó�b�i�`�Q�M�;�2�b�i �T�B�2�+�2�ô �i�Q �J���t �b�m�;�;�2�b�i�B�M�; �i�?���i �_�2�/

�b�?�Q�m�H�/ �ó�T�`�Q�i�2�+�i �i�?�2�B�` �T�B�2�+�2 �Q�i�?�2�` �+�?�B�T �7�`�Q�K �#�2�B�M�; �i���F�2�M�X�ô �:�m�b�ö�b �+���b�2 �r���b �B�M�i�2�`�2�b�i�B�M�;�- ���b �?�2

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

�i�Q �_�2�/�ö�b �b�i���`�i�B�M�; �K�Q�p�2 �Q�7 �(Ra2�) �r�B�i�? ���M �B�M�+�Q�`�`�2�+�i �K�Q�p�2 �Q�7 �(Ba1?�)�- �r�?�B�+�? �H�2�/ �i�Q �� �_�2�/ �r�B�M

�r�?�2�M �"�H�m�2 �b�?�Q�m�H�/ �?���p�2 �r�Q�M�X �q�?�2�M �_�2�/ ���H�b�Q �r�Q�M �;�Q�B�M�; �b�2�+�Q�M�/�- �?�2 �+�Q�`�`�2�+�i�H�v �+�Q�M�+�H�m�/�2�/ �i�?���i

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

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

�?�2 �r���b �T�`�Q�K�T�i�2�/ �i�Q �`�2�+�Q�M�b�B�/�2�` �"�H�m�2�ö�b �`�2�b�T�Q�M�b�2 �i�Q �(Ra2�)�- �:�m�b �`�2���H�B�x�2�/ �i�?�2 �+�Q�`�`�2�+�i �`�2�b�T�Q�M�b�2�,
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�:�m�b�,�q�2�H�H�- �B�7 �_�2�/ �;�Q�2�b �H�B�F�2 �i�?�B�b �(Rc1�)�- ���M�/ �i�?�2�M �"�H�m�2 �(Ba1�) �i���F�2�b �i�?�B�b�-

�i�?�2�M �"�H�m�2 �r�Q�m�H�/ �r�B�M�X

�A�M�b�i�`�m�+�i�Q�`�,�P�F���v�X

�:�m�b�,�"�m�i �A �r�Q�m�H�/�M�ö�i �+���H�H �i�?���i �_�2�/ �T�H���v�B�M�; �Q�T�i�B�K���H�X

�A�M�b�i�`�m�+�i�Q�`�,�q�?�v �M�Q�i�\

�:�m�b�,�"�2�+���m�b�2 �i�?���i�ö�b �M�Q�i �i�?�2 �#�2�b�i �K�Q�p�2 �7�Q�` �i�?�2�K �i�Q �r�B�M�X

�A�M�b�i�`�m�+�i�Q�`�,�a�Q �r�?�B�+�? �Q�M�2 �B�b �i�?�2 �#�2�b�i �K�Q�p�2 �7�Q�` �_�2�/ �i�Q �r�B�M�\

�:�m�b�,�(X �) �h�?�2�v �+�Q�m�H�/ �i���F�2 �2�B�i�?�2�` �Q�M�2 �Q�7 �i�?�2�b�2 �Ua2; b2�V�X

�A�M�b�i�`�m�+�i�Q�`�,�P�F���v�- �b�Q �H�2�i�ö�b �b���v �i�?���i �_�2�/ �i���F�2�b �i�?�B�b �Q�M�2 �(Ra2�)�X

�:�m�b�,�P�?�- �#�m�i �i�?�2�M �"�H�m�2 �+�Q�m�H�/ �;�Q �H�B�F�2 �i�?�B�b �(Bb1!�)�X ���M�/ �i�?���i �r�Q�m�H�/ �#�2

�Q�T�i�B�K���H �T�H���v�X

�1�p�2�M �+�Q�M�b�B�/�2�`�B�M�; �?�B�b �K�B�b�i���F�2�- �:�m�b�ö�b �`�2�b�T�Q�M�b�2�b �K���/�2 �B�i �+�H�2���` �i�?���i �?�2 �+�Q�m�H�/ �+�Q�K�T���`�2 �T�Q�@

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

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

���b �i�?�2 ���+�i�B�p�B�i�v �T�`�Q�;�`�2�b�b�2�/�- ���M���H�v�x�B�M�; �2���+�? �;���K�2 �`�2�[�m�B�`�2�/ �b�i�m�/�2�M�i�b �i�Q �i�`���+�F ���M �2�t�T�Q�@

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

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

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

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

�/�2�i�2�`�K�B�M�2 �i�?�2 �Q�p�2�`���H�H �Q�m�i�+�Q�K�2 �Q�7 �� �T�Q�b�B�i�B�Q�M �m�M�/�2�` �Q�T�i�B�K���H �T�H���v�X �.�m�`�B�M�; �i�?�2 �B�M�i�2�`�p�B�2�r�b�- �b�B�t
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�b�i�m�/�2�M�i�b �U���H�B�+�2�- ���K�v�- �C���M�2�i�- �C�Q�?�M�- �L�B�M���- ���M�/ �h�`���+�v�V �M�2�2�/�2�/ �i�Q �`�2�r�Q�`�F �� �T�Q�b�B�i�B�Q�M �i�?�2�v �?���/

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

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

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

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

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

�b�?�2 �2�M�+�Q�m�M�i�2�`�2�/ �r�?�B�H�2 ���M���H�v�x�B�M�; �i�?�2BR + BR + R �T�Q�b�B�i�B�Q�M�,

�L�B�M���,�A �i�?�B�M�F �r�?�2�M �v�Q�m ���/�/ �b�i���+�F�b �Q�` �K�Q�`�2 �b�i���+�F�b �i�Q �B�i�- �B�i �F�B�M�/ �Q�7 �K���F�2�b

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

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

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

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

�+�Q�M�7�m�b�B�M�; �b�Q�K�2�i�B�K�2�b�X

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

���M�/ �K���M�B�T�m�H���i�B�M�; �M�m�K�2�`�B�+���H �p���H�m�2�b �`�2�~�2�+�i�b �r�?���i �S���b�?�H�2�` �U�R�N�N�9�V �/�2�b�+�`�B�#�2�b ���b �� �+�Q�;�M�B�i�B�p�2 �#�Q�i�@

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

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

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

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

�K�2�K�Q�`�v �r���b �C���M�2�i�X �q�?�2�M �b�?�2 �}�`�b�i ���M���H�v�x�2�/ �i�?�2BR + BR + R �T�Q�b�B�i�B�Q�M�- �b�?�2 �Q�M�H�v ���M���H�v�x�2�/

�Q�M�2 �H�B�M�2 �Q�7 �T�H���v ���i �� �i�B�K�2�,
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�C���M�2�i�,�P�F���v�- �B�7 �#�H�m�2 �r�2�M�i �}�`�b�i�- �#�H�m�2 �r�Q�m�H�/ �?���p�2 �i�Q �i���F�2 �2�B�i�?�2�` �Q�M�2 �Q�7 �i�?�2�b�2

�b�i���+�F�b �Ua; b�V �(�X�X�X�) �(Ba1�) �h�?�2�M �_�2�/ �r�Q�m�H�/ �i���F�2 �i�?�B�b �Q�M�2 �(Rb2!�)�- �"�H�m�2

�r�Q�m�H�/ �i���F�2 �i�?�B�b �Q�M�2 �(Bb1�)�- �_�2�/ �r�Q�m�H�/ �i���F�2 �i�?�B�b �Q�M�2 �(Rc1�)�- �"�H�m�2

�r�Q�m�H�/ �H�Q�b�2�X �a�Q �"�H�m�2 �r�2�M�i �}�`�b�i ���M�/ �"�H�m�2 �H�Q�b�i�X �(X �) �A�7 �_�2�/ �r�2�M�i �}�`�b�i�-

�_�2�/ �i���F�2�b �i�?�B�b �Q�M�2 �(Rc1�)�- ���M�/ �"�H�m�2 �?���b �i�Q �i���F�2 �� �b�i���+�F �(Ba1�)�- �_�2�/

�i���F�2�b �� �i�Q�T �(Rb2�)�- �"�H�m�2 �i���F�2�b �i�?�2�B�`�b �(Bb1�)�- �_�2�/ �H�Q�b�2�b�X �a�Q �r�?�B�+�?�2�p�2�`

�T�H���v�2�` �r�2�M�i �}�`�b�i �H�Q�b�i�X

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

�?���p�2 �;�Q�M�2�- �C���M�2�i �Q�M�H�v �2�p�2�` ���M���H�v�x�2�/ �Q�M�2 �b�2�[�m�2�M�+�2 �Q�7 �K�Q�p�2�b ���M�/ �M�2�p�2�` �+�Q�K�T���`�2�/ �i�?�2�K �Q�`
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���K�v�, �u�2���?�-[X ] �m�M�H�2�b�b �"�H�m�2 �r�2�`�2 �i�Q �K���F�2 �� �K�B�b�i���F�2�- �b�Q �B�7 �i�?�2�v �i�Q�Q�F �i�?�B�b

[Ba1]�- ���M�/ �i�?�2�M �_�2�/ �i�Q�Q�F �i�?���i[Rc1?]�- �#�m�i �i�?�2�v �/�B�/�M�ö�i �i���F�2 �i�?���i

�r�?�Q�H�2�X�X�X �r���B�i�- �M�Q�X[X ] �a�Q �B�7 �"�H�m�2 �i�Q�Q�F �i�?�B�b[Ba1]�- �i�?�2�M �_�2�/ �i���F�2�b

�Q�M�2 �7�`�Q�K �i�?�2 �i�Q�T[Rb6!]�X �h�?�2�M �"�H�m�2 �r�Q�m�H�/ �i���F�2 �Q�M�2 �7�`�Q�K �i�?�2 �i�Q�T�X

�a�Q �B�7 �i�?�2�v �/�B�/�M�ö�i �/�Q �i�?���i�- �i�?�2�v �r�Q�m�H�/ �?���p�2 �i�Q �H�B�F�2 �i���F�2 �7�2�r�2�` �+�?�B�T�b

�2���+�? �K�Q�p�2 �B�M�b�i�2���/ �i�Q �r�B�M�X

�A�M�b�i�`�m�+�i�Q�`�,�P�F���v�- ���H�H �`�B�;�?�i�- �m�K �r�?���i �B�7 �_�2�/ �;�Q�2�b �}�`�b�i�\

���K�v�, �A�7 �_�2�/ �;�Q�2�b �}�`�b�i[X ]�- �i�?�2�v �r�Q�m�H�/ �i���F�2 �i�?���i[Rc1]�- ���M�/ �i�?�2�M�X�X�X �r���B�i�X�X�X

[U] �A�7 �_�2�/ �r�2�M�i �}�`�b�i �i�?�2�v �r�Q�m�H�/ �T�`�Q�#���#�H�v �i���F�2 �Q�M�2 �Q�7 �i�?�2�b�2[Rb6]�X

�"�2�+���m�b�2 �B�7 �i�?�2�v �r�2�`�2 �i�Q �i���F�2 �i�?�B�b �Q�M�2 �Uc1�V�- �i�?�2�M �"�H�m�2 �+�Q�m�H�/ �i���F�2

�i�?���i �Ua1�V�- ���M�/ �i�?�2�M �_�2�/ �r�Q�m�H�/ �#�2 �7�Q�`�+�2�/ �i�Q �i���F�2 �7�`�Q�K �i�?�2 �i�Q�T �Ub6�V�-

�#�m�i �i�?�2�M �"�H�m�2 �r�Q�m�H�/ �D�m�b�i �i���F�2 �i�?�B�b �r�?�Q�H�2 �i�?�B�M�; �Ub1�V�X �a�Q �_�2�/ �r�Q�m�H�/
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�T�`�Q�#���#�H�v �r���M�i �i�Q �i���F�2 �Q�M�2 �Q�7 �i�?�2 �+�?�B�T�b �m�T �i�Q�T�X �a�Q �i�?���i �i�?�2�v �/�Q�M�ö�i

�H�Q�b�2 �B�M �i�r�Q �K�Q�p�2�b�X

�A�M�b�i�`�m�+�i�Q�`�,�a�Q �i�?�2�v �r�Q�m�H�/ �i���F�2 �Q�M�2 �Q�7 �i�?�2�b�2�\

���K�v�, �u�2���?�X

�A�M�b�i�`�m�+�i�Q�`�,�P�E�X ���M�/ �i�?�2�M �?�Q�r �r�Q�m�H�/ �i�?�2 �;���K�2 �T�H���v �Q�m�i �7�`�Q�K �i�?�2�`�2�\

���K�v�, �u�2���?�- ���M�/ �i�?�2�M �"�H�m�2 �+�Q�m�H�/ �i���F�2 ���H�H �Q�7 �i�?���i�X[Ba1!]

�A�M�b�i�`�m�+�i�Q�`�,�q�?�v �/�B�/ �v�Q�m �+�?�Q�Q�b�2 �i�?���i �b�i���+�F �i�Q �i���F�2 ���r���v�\

���K�v�, �"�2�+���m�b�2 �"�H�m�2 �r�Q�m�H�/ �T�`�Q�#���#�H�v �r���M�i �i�Q �i���F�2 �i�?�2 �Q�M�2�b �i�?���i �?���p�2�- �Q�M�2

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

�?�2�`�2 �Uc5�V�X �"�2�+���m�b�2 �`�2�;���`�/�H�2�b�b�- �B�7 �i�?�2�v �i���F�2 �7�`�Q�K �m�T �?�2�`�2�- �_�2�/ �B�b �b�i�B�H�H

�;�Q�B�M�; �i�Q �i���F�2 �i�?�B�b �Uc1�V ���i �i�?�2 �2�M�/ �#�2�+���m�b�2 �B�i�ö�b ���i �i�?�2 �#�Q�i�i�Q�K�X �a�Q �A

�i�?�B�M�F �i�?�2�v �r�Q�m�H�/ �r���M�i �i�Q �i���F�2 �i�?���i �Q�m�i�- ���M�/ �i�?�2�M �i�?�2�v �r�Q�m�H�/ �r���M�i

�i�Q �H�2���p�2 �Q�M�2 �Q�7 �i�?�2 �b�i���+�F�b �i�?���i �?���b �#�H�m�2 ���i �i�?�2 �#�Q�i�i�Q�K�- �#�2�+���m�b�2 �i�?���i

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

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

�K�2�M�i �i�?���i �B�7 �"�H�m�2 �r�2�`�2 �i�Q �;�Q �}�`�b�i �i�?�2�M �"�H�m�2 �r�Q�m�H�/ �r�B�M �r���b �B�M�+�Q�`�`�2�+�i�X �>�Q�r�2�p�2�`�- ���K�v�ö�b �`�2���@

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

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

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

�Q�7 �;���K�2 �b�i�`���i�2�;�v�X ���b �P�F�i���Ï �2�i ���H�X �U�k�y�R�N�V �K�2�M�i�B�Q�M�b�- �2�p�2�M �b�i�m�/�2�M�i�b ���i �i�?�2�S�`�Q�+�2�b�b�b�i���;�2 �K���v
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�`�2���b�Q�M �B�M�+�Q�`�`�2�+�i�H�v ���#�Q�m�i �� �T�`�Q�#�H�2�K�X �h�r�Q �Q�i�?�2�` �b�i�m�/�2�M�i�b �� ���H�B�+�2 ���M�/ �:�m�b �� �b�?�Q�r�2�/ �b�B�K�B�H���`

�`�2���b�Q�M�B�M�; ���M�/ �?�2�M�+�2 �b�?�Q�r�2�/ �2�p�B�/�2�M�+�2 �Q�7 �#�2�B�M�; ���i �i�?�2�S�`�Q�+�2�b�b�b�i���;�2�X

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

���M���H�v�x�B�M�; �i�?�2BR5 + BR5 + RB 4 �T�Q�b�B�i�B�Q�M�,

�A�x���K�,�l�K�- �b�Q �i�?�B�b �B�b �i�2�+�?�X�X�X �D�m�b�i �i�Q �K�2 �i�?�B�b �B�b �i�?�2 �2�t���+�i �b���K�2 �T�Q�b�B�i�B�Q�M

�r�B�i�?�Q�m�i ���H�H �Q�7 �i�?�2�b�2 �+�?�B�T�b �#�2�+���m�b�2 �i�?�2�v �D�m�b�i �F�2�2�T �b�i���+�F�B�M�; �m�T �Q�M

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

�F�B�M�/ �Q�7 �2�[�m���H�b �i�?�2 �b���K�2�X[Ba1] ���H�H �_�2�/ �`�2���H�H�v �?���b �B�b �i�?���i �Q�M�2 �K�Q�p�2

�Uc1�V�X �h�?�2�v �+�Q�m�H�/ �i���F�2 �Q�m�i ���H�H �i�?�2�b�2 �K�Q�p�2�b ���M�/ �"�H�m�2 �+���M �/�Q ���H�H �i�?�Q�b�2

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

�_�2�/ �r�Q�m�H�/ �B�K�K�2�/�B���i�2�H�v �i���F�2 �i�?���i �Q�M�2 �Q�m�i[Rc1?]�- �"�H�m�2 �r�Q�m�H�/ �i���F�2

�i�?���i �Q�M�2 �Q�m�i[Bb1] �#�2�+���m�b�2 �i�?�2�v �b�i���`�i �Q�M �i�?�2 �#�Q�i�i�Q�K�X �a�Q �r�2 �+�Q�m�H�/

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

�A�M�b�i�`�m�+�i�Q�`�,�P�F���v�- �b�Q �r�?�v �r�Q�m�H�/ �v�Q�m �b���v �i�?���i �_�2�/ �i���F�B�M�; �i�?�B�b �+�?�B�T �B�b �i�?�2 �Q�T�i�B�K���H

�K�Q�p�2�\

�A�x���K�,�A�i �i���F�2�b �Q�m�i �b�Q �K���M�v �Q�7 �"�H�m�2�ö�b �+�?�B�T�b�X �"�2�+���m�b�2 �b���v �"�H�m�2 �i���F�2�b �Q�m�i

�i�?�B�b �+�?�B�T �Ua1�V�- �#�m�i �i�?�2�M �_�2�/ �i���F�2�b �Q�m�i �i�?�B�b �+�?�B�T �Ub6�V�X �"�H�m�2 �r�Q�m�H�/

�i�?�2�M�- �B�7 �i�?�2�v �/�Q�M�ö�i �i���F�2 �Q�m�i �i�?�B�b �+�?�B�T �Ub1�V �7�Q�` �b�Q�K�2 �`�2���b�Q�M�- �i�?�2�v

�+�Q�m�H�/ �i���F�2 �Q�m�i �i�?���i �+�?�B�T �Uc5�V�- ���M�/ �i�?�2�M �i�?���i �+�?�B�T �Uc4�V�- ���M�/ �i�?�2�M

�i�?���i �+�?�B�T �Uc3�V�- ���M�/ �i�?�2�M �i�?���i �+�?�B�T �Uc2�V�- ���M�/ �i�?�2�M �_�2�/ �r�Q�m�H�/ �i���F�2

�Q�m�i �i�?���i �+�?�B�T �Ub5�V�- ���M�/ �i�?���i �+�?�B�T �Ub4�V�- ���M�/ �i�?���i �+�?�B�T �Ub3�V�- ���M�/ �i�?���i
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�+�?�B�T �Ub2�V�- �r�?�2�M �B�i �r�Q�m�H�/ �D�m�b�i �#�2 �2���b�B�2�` �7�Q�` �2�p�2�`�v�Q�M�2 �i�Q �b�i���`�i �Q�M

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

�Q�T�T�Q�M�2�M�i�ö�b �T�H���v�b ���i �Q�M�+�2�X

�L�Q�i�B�+�2 �i�?���i �A�x���K�ö�b �+�?�Q�B�+�2 �Q�7[Rc1] �7�Q�` �i�?�2 �}�`�b�i �_�2�/ �r���b �B�M �b�Q�K�2 �b�2�M�b�2 �i�?�2�r�Q�`�b�i�T�Q�b�b�B�#�H�2

�K�Q�p�2 �7�Q�` �_�2�/�, �r�?�B�H�2[Rb6!] �B�b �i�?�2 �Q�M�H�v �r�B�M�M�B�M�; �K�Q�p�2 �7�Q�` �_�2�/�-[Rc1] �B�b �i�?�2 �Q�M�2 �K�Q�p�2 �i�?���i

�;�m���`���M�i�2�2�b �� �H�Q�b�b �7�Q�` �_�2�/ �#�2�+���m�b�2 ���H�H �+�?�B�T�b �Q�M �i�?�2 �#�Q�i�i�Q�K �r�Q�m�H�/ �#�2 �#�H�m�2�X �A�x���K�ö�b �/�2�b�+�`�B�T�i�B�Q�M

�Q�7 �r�?�v �?�2 �p�B�2�r�b �i�?�B�b �i�Q �#�2 �i�?�2 �#�2�b�i �K�Q�p�2 �U�ó�B�i �i���F�2�b �Q�m�i �b�Q �K���M�v �Q�7 �"�H�m�2�ö�b �+�?�B�T�b�ô�V �b�m�;�;�2�b�i�b

�� �S�2�`�+�2�T�i�m���H�T�`�Q�Q�7 �b�+�?�2�K�2�X �q�?�2�M �A�x���K �/�2�b�+�`�B�#�2�/ �r�?���i �r�Q�m�H�/ �?���T�T�2�M �B�7 �_�2�/ �B�M�b�i�2���/

�`�2�b�T�Q�M�/�2�/ �r�B�i�?[Rb6!]�- �?�B�b �b�m�#�b�2�[�m�2�M�i �K�Q�p�2�b ���`�2 ���H�H �Q�T�i�B�K���H �7�Q�` �#�Q�i�? �T�H���v�2�`�b�- �#�m�i �?�2 �/�B�b�+�Q�m�M�i�b

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

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

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

���#�b�i�`���+�i�H�v ���#�Q�m�i �i�?�2 �;���K�2�X �>�B�b �+�H���B�K �i�?���i �ó�r�2 �+�Q�m�H�/ ���/�/ �R�y �K�Q�`�2 �+�?�B�T�b �Q�M �B�i �� �i�?�2 �;���K�2 �b�i�B�H�H

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

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

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

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

�S�`�Q�+�2�b�b�b�i���;�2�X

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

�i�?���i �i�?�2�v �r�2�`�2 �b�i�B�H�H ���i �i�?�2���+�i�B�Q�M�b�i���;�2�X �C�Q�?�M�ö�b �`�2�b�T�Q�M�b�2 �r�?�2�M ���M���H�v�x�B�M�;BRR + BRR + RB
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�C�Q�?�M�,�u�2���?�- �b�Q �H�2�i�ö�b �b���v �"�H�m�2 �;�Q�2�b �}�`�b�i�X �h���F�2 �i�?���i �(Ba1�)�X �_�2�/ �r�B�H�H �i���F�2

�i�?�B�b �(Rc1?�)�X �"�H�m�2 �i���F�2�b �i�?���i �(Bb1�)�- �"�H�m�2 �r�B�M�b�X �(X �) �_�2�/ �;�Q�2�b �}�`�b�i�-

�A�ö�K �;�Q�B�M�; �i�Q �i���F�2 �i�?�B�b �(Rc1�)�X �_�2�/ �;�Q�2�b �}�`�b�i�- �b�Q �_�2�/ �i���F�2�b �Q�M�2 �Q�7

�i�?�2�b�2 �(Rb2� �)�X �"�H�m�2 �i���F�2�b �Q�M�2 �Q�7 �i�?�2�b�2 �(Bb1�)�- �_�2�/ �i���F�2�b �i�?���i �(Ra2�)�-

���M�/ �"�H�m�2 �r�B�M�b �(Ba1�)�X �a�Q �i�?�2 �b�2�+�Q�M�/ �T�H���v�2�` �r�Q�M�X

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

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

�h�`���+�v �K���/�2 �� �M�Q�i���#�H�2 �i�`���M�b�B�i�B�Q�M �B�M �?�2�` ���S�P�a �b�i���;�2 �/�m�`�B�M�; �i�?�B�b �[�m�2�b�i�B�Q�M�X �h�?�`�Q�m�;�?�Q�m�i �i�?�2

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

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

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

�r�?�2�`�2 �b�?�2 �r���b ���b�F�2�/ �i�Q �+�Q�M�b�B�/�2�` �?�Q�r �"�H�m�2 �b�?�Q�m�H�/ �`�2�b�T�Q�M�/ �B�7 �_�2�/ �i�Q�Q�F �Q�M�H�v �Q�M�2 �+�?�B�T �Q�z �i�?�2

�i�Q�T �Ua4�V�X �h�`���+�v �#�2�;���M �i�Q �;�2�b�i�m�`�2 �B�M �i�?�2 ���B�` ���b �B�7 �b�?�2 �r�2�`�2 �K�Q�p�B�M�; �+�?�B�T�b �#�m�i �r�B�i�?�Q�m�i ���+�i�m���H�H�v

�i�Q�m�+�?�B�M�; ���M�v �Q�7 �i�?�2 �+�?�B�T�b�X �q�?�2�M �b�?�2 �?���/ �}�M�B�b�?�2�/�- �b�?�2 �`�2�b�T�Q�M�/�2�/ ���b �7�Q�H�H�Q�r�b�,

�h�`���+�v�,�>�K�K�X �A �r�Q�m�H�/ �b���v �i���F�2 �i�?�B�b �r�?�Q�H�2 �i�?�B�M�;[Bb1!] ���M�/ �i�?�2�M �_�2�/ �r�Q�m�H�/

�/�Q �i�?�B�b[Rc1]�- ���M�/ �i�?�2�M �"�H�m�2[Ba1]�- �"�H�m�2 �r�Q�m�H�/ �r�B�M�X�X�X �#�m�i �A �7�2�2�H �H�B�F�2

�B�M �i�?�B�b �T�Q�b�B�i�B�Q�M[UU]�- �_�2�/ �r�Q�m�H�/ �F�M�Q�r �M�Q�i �i�Q �i���F�2 �i�?�B�b �Q�M�2 �Uc1�V�- �b�Q

�H�2�i�ö�b �i���F�2 �i�?�B�b �Q�M�2�X �_�2�/[Ra2]�X �>�K�K�X �"�H�m�2[Bc2!]�X �_�2�/[Rc1]�X �"�H�m�2

[Ba1]�X �P�?�5 �P�F���v�5

�P�#�b�2�`�p�2 �i�?���i ���b �7���` ���b �"�H�m�2�ö�b �B�M�B�i�B���H �`�2�b�T�Q�M�b�2 �i�Q[Ra1] �r���b �+�Q�M�+�2�`�M�2�/�- �h�`���+�v�ö�b �b�m�;�;�2�b�i�2�/

�K�Q�p�2 �r���b �B�M�/�2�2�/ �Q�T�i�B�K���H�X �a�?�2 ���H�b�Q �+�Q�M�b�B�/�2�`�2�/ �Q�M �?�2�` �Q�r�M �i�?���i �i�?�B�b �r���b �M�Q�i �i�?�2 �Q�M�H�v �`�2�b�T�Q�M�b�2
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�#�v �_�2�/ �i�Q �"�H�m�2�ö�b �Q�T�i�B�K���H �K�Q�p�2 ���M�/ �2�t�T�H�Q�`�2�/ �i�?�B�b �T�Q�b�b�B�#�B�H�B�i�v �Q�M �?�2�` �Q�r�M�c �r�?�B�H�2 �i�?�B�b �b�m�#�b�2�[�m�2�M�i

�2�t�T�H�Q�`���i�B�Q�M �b�i�B�H�H �?���T�T�2�M�2�/ ���b �b�?�2 �K�Q�p�2�/ �i�?�2 �+�?�B�T�b�- �?�2�` �T���m�b�2 ���7�i�2�` �T�H���v�B�M�; �(Ra2�) �Q�+�+�m�`�`�2�/

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

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

�B�M�i�2�`�B�Q�`�B�x�B�M�; �?�2�` ���+�i�B�Q�M�b�X �q�?�B�H�2 �b�?�2 �b�i�`�m�;�;�H�2�/ �b�Q�K�2 �r�B�i�? �i�?�2BR5 + BR5 + RB 4 �T�Q�b�B�i�B�Q�M

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

�Q�T�i�B�K���H �b�i�`���i�2�;�v�X

�q�?�2�M �h�`���+�v �+�Q�M�b�B�/�2�`�2�/ �i�?�2BR100 + BR100 + RB 99 �T�Q�b�B�i�B�Q�M�- �b�?�2 �/�`�2�r �� �`�2�T�`�2�b�2�M�i���i�B�Q�M

�Q�7 �i�?�B�b �T�Q�b�B�i�B�Q�M�- �r�?�B�+�? �r�2 �b�?�Q�r �B�M �6�B�;�m�`�2�9�X�R�e�X

�6�B�;�m�`�2 �9�X�R�e

�h� �̀��+�v�ö�b �_�2�T� �̀2�b�2�M�i���i�B�Q�M �Q�7BR100 + BR100 + RB 99

�P�M�+�2 �b�?�2 �?���/ �/�`���r�M �i�?�B�b �T�Q�b�B�i�B�Q�M�- �b�?�2 �+�`�Q�b�b�2�/ �Q�m�i �i�?�2 �}�`�b�i �b�i���+�F �i�Q �B�M�/�B�+���i�2 �"�H�m�2�ö�b �}�`�b�i

�K�Q�p�2 �Q�7 �(Ba1�)�X ���7�i�2�`�r���`�/�- �b�?�2 �H�Q�Q�F�2�/ ���i �?�2�`BR5+ BR5+ RB 4 �T�Q�b�B�i�B�Q�M �b�i�B�H�H �H�2�7�i �Q�M �i�?�2 �i���#�H�2�-

���M�/ �2�t�+�H���B�K�2�/ �ó�Q�? �?�2�v�- �A �i�?�B�M�F �B�i�ö�b �H�B�F�2 �i�?�2 �b���K�2�X�ô �a�?�2 �b�i�`�m�;�;�H�2�/ �i�Q �}�M�/ �i�?�2 �+�Q�`�`�2�+�i �K�Q�p�2

�7�`�Q�K �i�?�B�b �T�Q�B�M�i�- �#�m�i �Q�M�+�2 �b�?�2 �r���b �T�`�Q�K�T�i�2�/ �i�Q �+�Q�M�b�B�/�2�` �?�2�` �b�i�`���i�2�;�v �7�`�Q�KBR5 + BR5 + RB 4�-

�b�?�2 �+�?���M�;�2�/ �i�?�2 �õ�R�y�y�ö �Q�M �i�?�2 �b�2�+�Q�M�/ �b�i���+�F �i�Q �� �õ�N�N�ö �i�Q �b�B�;�M���H �i�?���i �_�2�/�ö�b �`�2�b�T�Q�M�b�2 �b�?�Q�m�H�/ �#�2
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�(Rb101�)�X �6�`�Q�K �?�2�`�2�- �b�?�2 �M�Q�i�B�+�2�/ �i�?���i �i�?�2 �b�i���+�F�b �r�2�`�2 �ó�2�[�m���H �X�X�X �`�2�+�B�T�`�Q�+���H �Q�` �B�M�p�2�`�b�2 �Q�7 �2���+�?

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

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

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

�b���K�2�X �q�?�B�H�2 �i�?�2 �H���`�;�2�` �T�Q�b�B�i�B�Q�M�b ���T�T�2���`�2�/ �i�Q �b�i�`���B�M �h�`���+�v�ö�b �r�Q�`�F�B�M�; �K�2�K�Q�`�v�- �b�?�2 �b�?�Q�r�2�/

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

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

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

�h�r�Q �b�i�m�/�2�M�i�b �� �J���t ���M�/ �:�m�b �� �r�2�`�2 ���#�H�2 �i�Q �b�m�+�+�2�b�b�7�m�H�H�v ���`�i�B�+�m�H���i�2 ���M�/ �/�2�K�Q�M�b�i�`���i�2 �i�?�2

�r�B�M�M�B�M�; �b�i�`���i�2�;�v �7�Q�`BR3 + BR3 + RB 2 �7�Q�` �"�H�m�2 ���M�/ �_�2�/ �#�v �2�t�?�B�#�B�i�B�M�; �i�?�2 �Q�T�i�B�K���H �K�Q�p�2�b�-

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

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

�Q�M�2�b�- �B�M �� �r���v �i�?���i ���H�B�;�M�b �r�B�i�? ���S�2�`�+�2�T�i�m���H�T�`�Q�Q�7 �b�+�?�2�K�2�X �J���t�ö�b �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �?�B�b �b�i�`���i�2�;�v

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

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



�R�N�8

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

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

�r�B�H�H �#�2 ���M�/ �r�?�Q �b�?�Q�m�H�/ �r�B�M�X �a�Q �#�v �?���p�B�M�; �i�?���i�- �B�i �;�2�M�2�`���H�B�x�2�/ �r�?�Q

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

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

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

�T�Q�b�B�i�B�Q�M�- �2�p�2�M �B�7 �?�2 �r���b �M�Q�i �b�m�`�2 �D�m�b�i �?�Q�r�,

�C�Q�?�M�,�A �i�?�B�M�F �#�v �i�?�2 �i�B�K�2 �r�2 �;�Q�i �i�?�2 �i�`�2�2 ���i �i�?�2 �2�M�/�- �r�2 �r�2�`�2�M�ö�i �T�H���v�B�M�;

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

�i�Q �r�B�M �r�B�i�?�Q�m�i �2�p�2�M �T�H���v�B�M�; �B�i�X

�A�M�b�i�`�m�+�i�Q�`�,�>�K�K �Q�F���v�X �>�Q�r �r�Q�m�H�/ �v�Q�m �/�Q �i�?���i�\

�C�Q�?�M�,�A�ö�K �M�Q�i �b�m�`�2�- �#�m�i �A�ö�K �b�m�`�2 �B�7 �B�i�ö�b �M�Q�i �x�2�`�Q�- ���M�/ �Q�M�2 �Q�7 �i�?�2 �b�i���+�F�b

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

�T�H���v�2�` �i�Q �r�B�M�X

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

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

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

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

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

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



�R�N�e

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

�Q�7 �K�m�H�i�B�T�H�2 �b�i���+�F�b�X

�9�X�e�X�9�a�m�K�K���`�v �Q�7 ���S�P�a �*�Q�M�+�2�T�i�B�Q�M�b ���M�/ �S� �̀Q�Q�7 �a�+�?�2�K�2�b

�h���#�H�2�9�X�e�b�m�K�K���`�B�x�2�b �i�?�2 ���S�P�a �+�Q�M�+�2�T�i�B�Q�M�b ���M�/ �i�?�2 �T�`�Q�Q�7 �b�+�?�2�K�2�b �Q�7 �i�?�2 �b�i�m�/�2�M�i�b ���b �/�2�K�Q�M�@

�b�i�`���i�2�/ �i�?�`�Q�m�;�? ���+�i�B�p�B�i�v �Z�m�2�b�i�B�Q�M �k�9�X ���b �r�B�i�? ���Z�k�y�- �i�?�2�`�2 �r�2�`�2 �i�?�`�2�2 �b�i�m�/�2�M�i�b �r�B�i�? ���M

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

�i�?�2 �M�Q�i���#�H�2 �Q�#�b�2�`�p���i�B�Q�M �7�Q�` �i�?�B�b �[�m�2�b�i�B�Q�M �r���b �i�?���i ���H�H �b�i�m�/�2�M�i�b �m�H�i�B�K���i�2�H�v �/�B�b�T�H���v�2�/ ���M�1�K�@

�T�B�`�B�+���H�T�`�Q�Q�7 �b�+�?�2�K�2�X �L�B�M�� �r���b �i�?�2 �Q�M�H�v �b�i�m�/�2�M�i �r�?�Q ���H�b�Q �b�?�Q�r�2�/ �2�p�B�/�2�M�+�2 �Q�7 ���M�1�t�i�2�`�M���H

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

�h���#�H�2 �9�X�e

���S�P�a �a�i���;�2 ���M�/ �S� �̀Q�Q�7 �a�+�?�2�K�2�b �Q�7 �a�i�m�/�2�M�i�b �.�m�`�B�M�; ���Z�k�9

�a�i�m�/�2�M�i���S�P�a �a�i���;�2 �S�`�Q�Q�7 �a�+�?�2�K�2
���H�B�+�2 �S�`�Q�+�2�b�b �1�K�T�B�`�B�+���H
���K�v �S�`�Q�+�2�b�b �1�K�T�B�`�B�+���H
�:�m�b �S�`�Q�+�2�b�b �1�K�T�B�`�B�+���H
�A�x���K �S�`�Q�+�2�b�b �1�K�T�B�`�B�+���H
�C���M�2�i ���+�i�B�Q�M �1�K�T�B�`�B�+���H
�C�Q�?�M ���+�i�B�Q�M �1�K�T�B�`�B�+���H
�J���t �S�`�Q�+�2�b�b �1�K�T�B�`�B�+���H
�L�B�M�� ���+�i�B�Q�M�1�t�i�2�`�M���H �*�Q�M�p�B�+�i�B�Q�M�Y �1�K�T�B�`�B�+���H
�h�`���+�v �S�`�Q�+�2�b�b �1�K�T�B�`�B�+���H

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

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

�M�Q�r �i�m�`�M �i�Q �i�?�B�b �[�m�2�b�i�B�Q�M �7�Q�` �Q�m�` �H���b�i �K���B�M ���+�i�B�p�B�i�v �Z�m�2�b�i�B�Q�M�X



�R�N�d

�9�X�d�l�b�B�M�; �a�i���+�F �o���H�m�2�b �i�Q �.�2�i�2�`�K�B�M�2 �P�T�i�B�K���H �S�H���v �U���Z�j�j�V

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

�� �7�m�H�H �;���K�2 �T�Q�b�B�i�B�Q�M �B�M ���+�i�B�p�B�i�v �Z�m�2�b�i�B�Q�M �j�j�- �i�?�2 �H���b�i �[�m�2�b�i�B�Q�M �i�m�`�M�2�/ �B�M �7�Q�` �r�`�B�i�i�2�M �r�Q�`�F�X

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

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

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

���+�i�B�p�B�i�v �Z�m�2�b�i�B�Q�M �j�j�- �b�?�Q�r�M �B�M �6�B�;�m�`�2�9�X�R�d�- �?���/ �b�i�m�/�2�M�i�b �`�2�i�m�`�M �i�Q �i�?�2 �p�2�`�v �}�`�b�i �+�Q�M�}�;�@

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

�G�Q�Q�F �#���+�F ���i �i�?�2 �Q�T�2�M�B�M�; �T�Q�b�B�i�B�Q�M �B�M �6�B�;�m�`�2 ���X�R�X �1�t�T�H���B�M �?�Q�r �i�Q �}�M�/ �i�?�2 �p���H�m�2 �Q�7 �i�?�2
�r�?�Q�H�2 �T�Q�b�B�i�B�Q�M�X �A�M �6�B�;�m�`�2 ���X�k�- �r���b �"�H�m�2�ö�b �+�?�Q�b�2�M �}�`�b�i �K�Q�p�2 �Q�T�i�B�K���H�- �Q�` �r���b �i�?�2�`�2 ��
�#�2�i�i�2�` �K�Q�p�2 �i�?�2�v �b�?�Q�m�H�/ �?���p�2 �K���/�2�\ �C�m�b�i�B�7�v �v�Q�m�` �`�2���b�Q�M�B�M�;�X

�6�B�;�m�`�2 �9�X�R�d

���+�i�B�p�B�i�v �Z�m�2�b�i�B�Q�M �j�j



�R�N�3

�a�i�m�/�2�M�i�b �r�2�`�2 ���b�F�2�/ �i�Q �+�Q�K�T�m�i�2 �i�?�2 �Q�p�2�`���H�H �p���H�m�2 �Q�7 �i�?�2B + RB + BRR + RBRB �T�Q�b�B�i�B�Q�M

���M�/ �i�Q ���b�b�2�b�b �r�?�2�i�?�2�` �"�H�m�2�ö�b �K�Q�p�2 �Q�7 �(Bd2�) �r���b �Q�T�i�B�K���H�X ���H�i�?�Q�m�;�? �i�?�2 �b�i���+�F�b ���H�i�Q�;�2�i�?�2�` �?���/

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

���/�p���M�i���;�2 �i�Q �Q�M�2 �T�H���v�2�`�X �l�b�B�M�; �i�?�2 �i�`�2�2 �U�Q�` �o���M �_�Q�Q�/�2�ö�b �`�m�H�2�V �7�`�Q�K �a�2�+�i�B�Q�M�j�X�k�X�j�i�Q �}�M�/ �i�?�2

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

1 + ( � 1
2) + 1

4 + ( � 5
8) = 1

8 �X

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

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

�Q�M�2 �T�Q�b�b�B�#�H�2 �r�B�M�M�B�M�; �K�Q�p�2�, �i���F�B�M�; �i�?�2 �i�Q�T �#�H�m�2 �+�?�B�T �7�`�Q�K �i�?�2 �`�B�;�?�i�K�Q�b�i �b�i���+�F �Ud4�V�- �r�?�B�+�?

�i���F�2�b �i�?�2 �p���H�m�2 �i�Q

1 + ( � 1
2) + 1

4 + ( � 3
4) = 0 �X

�a�B�M�+�2 �_�2�/ �B�b �i�?�2 �M�2�t�i �T�H���v�2�` �i�Q �K�Q�p�2�- �"�H�m�2 �b�?�Q�m�H�/ �r�B�M �m�M�/�2�` �Q�T�i�B�K���H �T�H���v�X �A�7 �"�H�m�2 �B�M�b�i�2���/

�i���F�2�b �Q�M�2 �Q�7 �i�?�2 �Q�i�?�2�` �+�?�B�T�b�- �i�?�2�M �7�`�Q�K �H�2�7�i �i�Q �`�B�;�?�i �Ua1�-b2�-c1�- �Q�d̀2�V�- �i�?�2 �`�2�b�m�H�i�B�M�; �p���H�m�2�b

�r�B�H�H �#�2� 7
8 �- � 3

8 �- � 1
8 �- �Q�`� 1

4 �- �`�2�b�T�2�+�i�B�p�2�H�v�c �b�B�M�+�2 �i�?�2�b�2 �p���H�m�2�b ���`�2 ���H�H �M�2�;���i�B�p�2�- �M�Q�r �_�2�/ �+���M

�r�B�M �r�B�i�? �Q�T�i�B�K���H �T�H���v�X �A�M �T���`�i�B�+�m�H���`�- �B�7 �"�H�m�2 �K���F�2�b �i�?�2 �b�m�;�;�2�b�i�2�/ �K�Q�p�2[Bd2?]�- �i�?�2�M �_�2�/�ö�b

�#�2�b�i �`�2�b�T�Q�M�b�2 �B�b[Rc3!]�- �r�?�B�+�? �i���F�2�b �i�?�2 �;���K�2 �p���H�m�2 �i�Q �x�2�`�Q �r�B�i�? �"�H�m�2 �i�Q �K�Q�p�2�X

�9�X�d�X�R�.�B�{�+�m�H�i�B�2�b �*���H�+�m�H���i�B�M�; �o���H�m�2�b �Q�7 �S�Q�b�B�i�B�Q�M�b

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

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



�R�N�N

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

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

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

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

�i�?�2�M �b�m�K �i�?�2�K �i�Q �}�M�/ �i�?�2 �+�Q�`�`�2�+�i �i�Q�i���H �Q�71
8 �- �i�?�Q�m�;�? �2�p�2�M �?�2�`�2 �i�?�2�`�2 �r���b �b�Q�K�2 �b�H�B�;�?�i �p���`�B���i�B�Q�M�X

�6�Q�` �2�t���K�T�H�2�- ���H�i�?�Q�m�;�? �J���t �/�2�b�+�`�B�#�2�/ �?�B�b �i�`�2�2 ���b �ó�+�?�2���i �b�?�2�2�i�ô �7�Q�` �i�?�2 �p���H�m�2�b�- �?�2 �/�B�/ �M�Q�i

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

�/�B�z�2�`�2�M�i �p���H�m�2�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �Q�M�+�2 �?�2 ���/�/�2�/ �i�?�2 �p���H�m�2�b ���M�/ �;�Q�i1
8 ���b �i�?�2 �i�Q�i���H�- �?�2 �+�Q�`�`�2�+�i�H�v

�B�M�i�2�`�T�`�2�i�2�/ �i�?�B�b �p���H�m�2 �i�Q �K�2���M �i�?���i �"�H�m�2 �b�?�Q�m�H�/ �r�B�M�,

�J���t�, �a�Q �i�?�2 �;�2�M�2�`���H �B�/�2�� �B�b �B�7 �i�?�2 �i�Q�i���H �p���H�m�2 �Q�7 �i�?�2 �#�Q���`�/ �b�i���i�2 �B�b �T�Q�b�B�i�B�p�2�-

�i�?�2�M �"�H�m�2 �b�?�Q�m�H�/ �r�B�M �B�7 �i�?�2�v �;�Q �}�`�b�i�X ���M�/ �H�B�F�2�r�B�b�2�- �B�7 �B�i�ö�b �M�2�;���i�B�p�2�-

�M�Q�i �}�`�b�i�- �r�?�2�M�2�p�2�`�X ���M�/ �H�B�F�2�r�B�b�2�- �B�7 �B�i�ö�b �� �M�2�;���i�B�p�2 �#�Q���`�/ �b�i���i�2�-

�i�?�2�M �_�2�/ �r�B�H�H �r�B�M �M�Q �K���i�i�2�` �r�?�Q �;�Q�2�b �}�`�b�i�X ���M�/ ���b �r�2 �F�M�Q�r�- �r�2

�?���p�2 �� �w�2�`�Q ���t�B�Q�K �i�?���i �T�`�Q�p�2�b �i�?�2 �+�2�M�i�2�`�X �"�m�i �B�M �i�?�B�b �+���b�2�- �r�2�ö�`�2

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

�r�B�M�b�X �L�2�;���i�B�p�2 �i�2�H�H�b �v�Q�m �r�?�Q �r�B�M�b�X �A�i �D�m�b�i �K���i�i�2�`�b �Q�M �r�?���i �b�B�/�2

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

�+���b�2�- �"�H�m�2 �r�B�H�H ���H�r���v�b �r�B�M �#�2�+���m�b�2 �B�i �B�b �� �T�Q�b�B�i�B�p�2 �p���H�m�2�X

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

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



�k�y�y

�:�m�b�,�a�Q �r�2 �F�M�Q�r �B�i�ö�b �M�2�;���i�B�p�2�- �#�2�+���m�b�2 �i�?�2 �`�2�/�ö�b �Q�M �i�?�2 �#�Q�i�i�Q�K�X ���M�/

�i�?�2�M�- �b�Q�- �i�?�2�M �B�i �r���b1
2 �- �Q�`� 1

2 �- ���M�/ �i�?�2�M �v�Q�m �T�m�i �B�i �Q�M ���M�Q�i�?�2�`

�`�2�/ �+�?�B�T �Ud3�V ���M�/ �b�Q �i�?���i �r�Q�m�H�/ �K���F�2 �i�?�2 �p���H�m�2 �b�K���H�H�2�` �b�Q �B�i �;�Q�2�b

�#�2�i�r�2�2�M� 1
2 ���M�/� 1�- ���M�/ �T�m�i �i�?�B�b �Q�M�2 �Ud4�V �b�Q �B�i �#�2�+���K�2 �H���`�;�2�`�- �b�Q

�A �i�?�B�M�F �B�i �r���b �#�2�i�r�2�2�M� 1
2 ���M�/� 3

4 �X

�A�M�b�i�`�m�+�i�Q�`�,�P�F���v�- ���M�/ �b�Q �r�?���i �p���H�m�2 �r�Q�m�H�/ �i�?���i �#�2�\

�:�m�b�,�A �i�?�B�M�F �r�2 �r�2�M�i �r�B�i�?� 5
8 �X

�q�?�B�H�2 �:�m�b �2�t�T�`�2�b�b�2�/ �b�Q�K�2 �?�2�b�B�i���i�B�Q�M ���#�Q�m�i �i�?�2 �p���H�m�2� 5
8 �- �B�M�/�B�+���i�B�M�; �i�?���i �?�2 �r���b ���H�b�Q

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

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

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

���/�/�2�/ �i�?�2 �7�`���+�i�B�Q�M�b �i�Q �}�M�/ �� �i�Q�i���H �p���H�m�2 �Q�71
8 �- ���M�/ �?�2 ���H�b�Q �/�2�i�2�`�K�B�M�2�/ �i�?���i �i�?�2 �T�Q�b�B�i�B�Q�M

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

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

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

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

���M�b�r�2�`�b �U�B�M�/�B�+���i�B�M�; ���M���m�i�?�Q�`�B�i���i�B�p�2�T�`�Q�Q�7 �b�+�?�2�K�2�V�X �6�Q�` �2�t���K�T�H�2�- �h�`���+�v�ö�b �r�`�B�i�i�2�M �r�Q�`�F

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

�B�i �/�m�`�B�M�; �i�?�2 �B�M�i�2�`�p�B�2�r�- �b�?�2 �b�i�`�m�;�;�H�2�/ �r�B�i�? �i�?�2� 5
8 �b�i���+�F�,

�h�`���+�v�,�A �m�b�2�/ ���H�H �Q�7 �K�v �T�`�B�Q�` �F�M�Q�r�H�2�/�;�2�X�X�X �a�Q �i�?�B�b �Ua�V �B�b �Q�M�2�- �i�?�B�b �Ub�V �B�b ��

�?���H�7�- �M�2�;���i�B�p�2 �Q�M�2 �?���H�7�- �i�?���i�ö�b �Uc�V �Q�M�2 �7�Q�m�`�i�?�- �i�?�B�b �B�b �?���H�7 �Ud1; d2�V�-

���M�/ �� �?���H�7 �Ud3; d4�V�- �b�Q �i�?���i�ö�b �Q�M�2�X ���M�/ �i�?���i �B�b �+�Q�`�`�2�+�i�X



�k�y�R

�h�`���+�v�ö�b �r�Q�`�F �B�M �6�B�;�m�`�2�9�X�R�3�?�2�H�T�b �2�t�T�H���B�M �?�2�` �2�p���H�m���i�B�Q�M �Q�7 �i�?�2 �H���b�i �b�i���+�F�X �a�?�2 �i�`�2���i�2�/

�i�?�2 �b�i���+�F ���b �B�7 �B�i �r�2�`�2 �i�r�Q �b�i���+�F�b �r�Q�`�i�?1
2 �U�Q�`� 1

2 �B�7 �i�?�2 �b�B�;�M �B�b �i���F�2�M �B�M�i�Q ���+�+�Q�m�M�i�V �b�i���+�F�2�/

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

�/�2�b�+�`�B�#�2�/ �2���`�H�B�2�` �#�v �J���t�X �q�?�2�M �b�?�2 �H�Q�Q�F�2�/ �#���+�F ���i �?�2�` �M�Q�i�2�b�- �b�?�2 �2�t�T�`�2�b�b�2�/ �+�Q�M�7�m�b�B�Q�M�- ���b�F�@

�B�M�; �ó�>�Q�r �/�B�/ �A �;�2�i �i�?�B�b�\�ô ���M�/ �H�Q�Q�F�B�M�; �i�Q �i�?�2 �B�M�i�2�`�p�B�2�r�2�` �7�Q�` �i�?�2 �+�Q�`�`�2�+�i ���M�b�r�2�`�- �B�M�/�B�+���i�B�M�;

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

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

�?�2�` �i�?�Q�m�;�?�i �T�`�Q�+�2�b�b�2�b�- �b�?�2 �2�M�/�2�/ �m�T �m�H�i�B�K���i�2�H�v �/�2�+�B�/�B�M�; �Q�M �� �p���H�m�2 �Q�7� 1 �7�Q�` �i�?�B�b �}�M���H �b�i���+�F�X

�6�B�;�m�`�2 �9�X�R�3

�h� �̀��+�v�ö�b �q�`�B�i�i�2�M �q�Q�`�F �7�Q�` ���+�i�B�p�B�i�v �Z�m�2�b�i�B�Q�M �j�j

���b�b�m�K�B�M�; �i�?�2 �p���H�m�2 �r���b �B�M�/�2�2�/� 1 �7�`�Q�K �i�?�2�M �Q�M�- �b�?�2 �M�Q�r ���i�i�2�K�T�i�2�/ �i�Q �}�M�/ �i�?�2 �i�Q�i���H

�p���H�m�2 �Q�7 �i�?�2 �T�Q�b�B�i�B�Q�M�,

�h�`���+�v�,1 + 1
2 + 1

4 + ( � 1) = �X�X�X ���M�/ �i�?�2�M �� �?���H�7 �T�H�m�b �� �7�Q�m�`�i�?�- �r�?���i �B�b �� �?���H�7

�T�H�m�b �� �7�Q�m�`�i�?�\ �A �7�2�2�H �H�B�F�2�X�X�X �G�2�i �K�2 �D�m�b�i �i�`�v �i�Q �#�`�2���F �B�i �m�T�X�X�X �q�?���i�ö�b



�k�y�k

�i�?�2 �#�2�b�i �r���v �i�Q �b�Q�H�p�2 �i�?�B�b�X �A �7�2�2�H �H�B�F�2 �A �/�Q�M�ö�i �m�M�/�2�`�b�i���M�/ �7�`���+�i�B�Q�M�b�X

�P�F���v�- �A �F�M�Q�r �i�?���i �i�?�2�b�2 �i�r�Q �+���M�+�2�H �Q�m�i ���i �H�2���b�i�X �"�m�i �A �/�Q�M�ö�i�X�X�X �?�Q�r

�/�Q �A �/�Q �i�?�2 �b�m�K �Q�7 �Q�M�2 �?���H�7 ���M�/ �Q�M�2 �7�Q�m�`�i�?�\ �A�b �i�?���i �D�m�b�i �H�B�F�2�X�X�X �H�2�i�ö�b

�/�Q �B�i�X �(�X�X�X�)2
6 �X �*���M�ö�i �A �b�B�K�T�H�B�7�v �i�?�B�b �b�Q�K�2�?�Q�r�\ �*���M �A�\ �A�b �B�i �T�Q�b�b�B�#�H�2

�i�Q �b�B�K�T�H�B�7�v �i�?�B�b�\

�A�M�b�i�`�m�+�i�Q�`�,�A�i �B�b �T�Q�b�b�B�#�H�2 �i�Q �b�B�K�T�H�B�7�v2
6 �- �v�2�b�X

�h�`���+�v�,�A�b �B�i3�\

�A�M�b�i�`�m�+�i�Q�`�,�A�i �r�Q�m�H�/ �#�21
3 �B�7 �v�Q�m �b�B�K�T�H�B�7�v2

6 �X

�h�`���+�v�,�l�?�X�X�X �h�?���i�ö�b �M�Q�i �x�2�`�Q�X

�q�?�B�H�2 �h�`���+�v �r���b ���#�H�2 �i�Q �b�B�K�T�H�B�7�v �i�?�2 �b�m�K �#�v �+���M�+�2�H�B�M�; �Q�m�i �i�?�2 �i�2�`�K�b �Q�71 ���M�/� 1�- �r�?�2�M

�b�?�2 ���/�/�2�/ �i�?�2 �7�`���+�i�B�Q�M�b1
2 + 1

4 �- �b�?�2 �2�t�?�B�#�B�i�2�/ �+�H�2���` �b�B�;�M�b �Q�7 ���L�Q�M�@�_�2�7�2�`�2�M�i�B���H �a�v�K�#�Q�H�B�+

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

�B�M���i�Q�`�b �Q�7 �i�?�2 �7�`���+�i�B�Q�M�b �i�Q �;�2�i1+1
2+4 = 2

6 �X ���M�Q�i�?�2�` �b�i�m�/�2�M�i �r�?�Q �2�t�?�B�#�B�i�2�/ �i�?�B�b �b���K�2 �/�B�{�+�m�H�i�v

���/�/�B�M�; �7�`���+�i�B�Q�M�b �r���b ���K�v�- �r�?�Q �}�`�b�i �2�M�/�2�/ �m�T �r�B�i�? �� �b�m�K �Q�7� 4
11 ���b �b�?�Q�r�M �B�M �6�B�;�m�`�2�9�X�R�N�-

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

�6�B�;�m�`�2 �9�X�R�N

���K�v�ö�b ���/�/�B�i�B�Q�M �Q�7 �a�i���+�F �o���H�m�2�b



�k�y�j

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

�r�?�B�+�? �b�?�2 �b�?�Q�r�2�/ �+�Q�M�+�2�`�M �i�?���i �i�?�2 �b�m�K �/�B�/ �M�Q�i �+�Q�K�2 �Q�m�i �i�Q �x�2�`�Q�c �i�?�B�b �b�?�Q�r�2�/ �i�?���i �b�?�2 �r���b

�B�M �7���+�i �Q�T�2�`���i�B�M�; �m�M�/�2�` �i�?�2 �w�2�`�Q �a�m�K �P�p�2�`�;�2�M�2�`���H�B�x���i�B�Q�M �`���i�?�2�` �i�?���M �m�b�B�M�; �i�?�2 �b�m�K �Q�7 �i�?�2

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

�w�2�`�Q �a�m�K �P�p�2�`�;�2�M�2�`���H�B�x���i�B�Q�M �r���b �i���F�2�M �i�Q �#�2 �� �`�2�b�m�H�i �Q�7 ���M���m�i�?�Q�`�B�i���i�B�p�2�T�`�Q�Q�7 �b�+�?�2�K�2�X

�h�?�B�b �r���b �� �i�?�2�K�2 �i�?���i �r���b �/�B�b�T�H���v�2�/ ���K�Q�M�; �� �M�m�K�#�2�` �Q�7 �Q�i�?�2�` �b�i�m�/�2�M�i�b�X �6�Q�` �2�t���K�T�H�2�- �C�Q�?�M

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

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

�C�Q�?�M�,�A �b���B�/ �B�7 �"�H�m�2�ö�b �K�Q�p�2 �i�?���i �i�?�2�v �i�Q�Q�F �+�`�2���i�2�b �� �x�2�`�Q �T�Q�b�B�i�B�Q�M�- �i�?�2�M

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

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

�Q�T�i�B�Q�M �7�Q�` �i�?�2�K�X

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

�i�?���i �?�2 �/�B�/ �M�Q�i �F�M�Q�r �?�Q�r �i�Q �/�Q �b�Q�X ���7�i�2�` �r�Q�`�F�B�M�; �i�?�`�Q�m�;�? �B�i �i�Q�;�2�i�?�2�` �r�B�i�? �i�?�2 �B�M�i�2�`�p�B�2�r�2�`�-

�?�2 �b���B�/ �i�?�2 �7�Q�H�H�Q�r�B�M�;�,

�C�Q�?�M�,�>�Q�M�2�b�i�H�v �A �?���p�2�M�ö�i �/�Q�M�2 �i�?�B�b �B�M �b�Q �H�Q�M�;�- ���M�/ �B�i�ö�b �H�B�F�2 �M�Q�r���/���v�b �r�2

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

���M�/ �b�i�m�z �i�?���i �/�Q �B�i �7�Q�` �m�b�- �b�Q �B�i�ö�b �H�B�F�2 �r�?�2�M �r�2 ���+�i�m���H�H�v �?���p�2 �i�Q

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

�r�?���i�2�p�2�`�- �i�?���i �r���b �Q�#�p�B�Q�m�b�H�v �/�B�{�+�m�H�i�X
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�C�Q�?�M�ö�b �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �?�B�b �/�B�{�+�m�H�i�B�2�b �r�B�i�? �7�`���+�i�B�Q�M�b �2�+�?�Q�2�/ �� �b�2�M�i�B�K�2�M�i �2�t�T�`�2�b�b�2�/ �#�v �K�m�H�@

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

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

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

���b ���M�Q�i�?�2�` �2�t���K�T�H�2 �Q�7 �i�?�2 �w�2�`�Q �a�m�K �P�p�2�`�;�2�M�2�`���H�B�x���i�B�Q�M�- �C���M�2�i�ö�b �r�`�B�i�i�2�M �r�Q�`�F �U�b�2�2 �6�B�;�@

�m�`�2�9�X�k�y�V �b�?�Q�r�2�/ �i�?���i �b�?�2 �?���/ �i�`�2���i�2�/ �i�?�2 �`�B�;�?�i�K�Q�b�i �b�i���+�F�ö�b �p���H�m�2 ���b ���M �m�M�F�M�Q�r�M �p���H�m�2 ���M�/

�b�2�i �i�?�2 �b�m�K �2�[�m���H �i�Q �x�2�`�Q�X

�6�B�;�m�`�2 �9�X�k�y

�C���M�2�i�ö�b �q�`�B�i�i�2�M �q�Q�`�F �7�Q�` ���+�i�B�p�B�i�v �Z�m�2�b�i�B�Q�M �j�j

�>�Q�r�2�p�2�`�- �i�?�B�b �H�2�/ �?�2�` �i�Q �� �p���H�m�2 �Q�73
4 �U�B�M�b�i�2���/ �Q�7 �i�?�2� 3

4 �i�?���i �r�Q�m�H�/ �+�Q�K�2 �7�`�Q�K �+�Q�`�`�2�+�i�H�v

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

�+���H�+�m�H���i�2�/ �i�?�2 �b�m�K ���b1 + ( � 1
2) + 1

4 + 3
4 = 1 1

2 �X

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

�b�?�2 �;���p�2 �i�?�2 �7�Q�H�H�Q�r�B�M�; �`�2�b�T�Q�M�b�2�,
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�C���M�2�i�,�"�H�m�2 �#�2�+���m�b�2 �B�i�ö�b �T�Q�b�B�i�B�p�2�X �"�m�i �D�m�b�i �p�B�2�r�B�M�; �B�i ���M�/ �A �/�B�/�M�ö�i �F�M�Q�r

���M�v�i�?�B�M�;�- �A �r�Q�m�H�/ �b���v �B�i �r�Q�m�H�/ �#�2 �2�[�m���H �D�m�b�i �#�2�+���m�b�2 �B�i�ö�b �#�H�m�2 �Ua1�V�-

�`�2�/ �Ub1�V�- �#�H�m�2 �Uc1�V�- �`�2�/ �Ud1�V �Q�M �i�?�2 �#�Q�i�i�Q�K�X �"�m�i �A�ö�K �;�Q�B�M�; �i�Q �b���v

�#�H�m�2 �#�2�+���m�b�2 �B�i�ö�b �T�Q�b�B�i�B�p�2�X

�h�?�B�b �`�2�b�T�Q�M�b�2 �B�M�/�B�+���i�2�b �i�?���i �2�p�2�M �i�?�Q�m�;�? �C���M�2�i �F�M�2�r �i�?���i �T�Q�b�B�i�B�p�2 �M�m�K�#�2�`�b �r�2�`�2 �b�m�T�@

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

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

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

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

�T���i�i�2�`�M�- �B�i�ö�b �T�`�Q�#���#�H�v �2�[�m���H �D�m�b�i �#�2�+���m�b�2 �B�7 �B�i �r���b �H�B�F�2 �i�r�Q�- �i�?�`�2�2

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

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

�Q�M�2 �Q�7 �i�?�2�K�X

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

�i�?�2�B�` �Q�T�i�B�K���H �K�Q�p�2 �b�?�Q�m�H�/ �#�2�X �G�B�F�2 �J���t�ö�b �`�2���b�Q�M�B�M�;�- �:�m�b�ö�b �`�2���b�Q�M�B�M�; �+���M �i�?�m�b �#�2 �B�M�i�2�`�T�`�2�i�2�/

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



�k�R�8

�P�i�?�2�` �b�i�m�/�2�M�i�b �r�2�`�2 �M�Q�i ���#�H�2 �i�Q �b�m�+�+�2�b�b�7�m�H�H�v �/�2�i�2�`�K�B�M�2 �"�H�m�2�ö�b �Q�T�i�B�K���H �K�Q�p�2�X �6�Q�` �2�t���K�T�H�2�-

�C���M�2�i �T�H���v�2�/ �Q�m�i �� �b�B�M�;�H�2 �b�2�[�m�2�M�+�2 �Q�7 �K�Q�p�2�b �7�`�Q�K[Bd2?] ���M�/ �b���r �i�?���i �"�H�m�2 �r�Q�M �B�M �i�?�B�b �+���b�2�-

�b�Q �b�?�2 �B�M�B�i�B���H�H�v �+�Q�M�+�H�m�/�2�/ �i�?���i[Bd2?] �r���b �B�M�/�2�2�/ ���M �Q�T�i�B�K���H �K�Q�p�2 �7�Q�` �"�H�m�2�X

�C���M�2�i�,�l�K�X�X�X �A�7 �_�2�/ �i���F�2�b �i�?���i �Q�M�2[Rd1?] ���M�/ �"�H�m�2 �i���F�2�b �i�?���i �Q�M�2[Bb2]�-

���M�/ �_�2�/ �i���F�2�b �i�?�B�b �Q�M�2[Rc2]�- �"�H�m�2 �i���F�2�b �i�?���i �Q�M�2[Bc1]�- �_�2�/ �i���F�2�b

�i�?�B�b �Q�M�2[Rb1]�- �"�H�m�2 �i���F�2�b �i�?���i �Q�M�2[Ba1]�- �_�2�/ �H�Q�b�2�b�X �a�Q �v�2�b�- �_�2�/

�r�Q�m�H�/ �b�i�B�H�H �H�Q�b�2�X

���b �r���b �i�?�2 �+���b�2 �7�Q�` �K�Q�b�i �Q�7 �i�?�2 ���+�i�B�p�B�i�v�- �C���M�2�i�ö�b �`�2���b�Q�M�B�M�; �/�2�K�Q�M�b�i�`���i�2�/ ���M���+�i�B�Q�M

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

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

�Q�7 �T�H���v�- �b�?�2 �/�2�K�Q�M�b�i�`���i�2�/ �� �K�B�b�m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �i�?�2 �[�m���M�i�B�}�2�`�b �B�M�p�Q�H�p�2�/�, �B�7[Bd2?] �r�2�`�2

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

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

�+�Q�M�+�2�T�i�B�Q�M �Q�7 �;���K�2 �b�i�`���i�2�;�v�X�V

�q�?�2�M �C���M�2�i �r���b �T�`�Q�K�T�i�2�/ �i�Q �+�Q�K�T�m�i�2 �i�?�2 �p���H�m�2 �Q�7 �i�?�2 �T�Q�b�B�i�B�Q�M ���7�i�2�`[Bd2?]�- �b�?�2 �/�B�/

�+�Q�`�`�2�+�i�H�v �+�Q�K�T�m�i�2 �i�?���i �i�?�2 �p���H�m�2 �r���b� 1
4 �- ���M�/ �b�?�2 �/�B�/ �`�2�+�Q�;�M�B�x�2 �i�?���i �i�?�B�b �K�2���M�i �i�?���i �_�2�/

�?���/ �i�?�2 ���/�p���M�i���;�2�X �a�?�2 �/�B�/ �#�`�B�2�~�v �+�Q�M�b�B�/�2�`[Bd4!]�- �#�m�i ���;���B�M �b�?�2 �Q�M�H�v �T�H���v�2�/ �� �b�B�M�;�H�2

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

���M�/ �b�?�2 �/�B�/ �M�Q�i �+�Q�M�b�B�/�2�` �i�?�2 �p���H�m�2 �Q�7 �i�?�2 �T�Q�b�B�i�B�Q�M�X �1�p�2�M�i�m���H�H�v �b�?�2 �/�2�+�B�/�2�/ �Q�M[Bc1?] ���b �?�2�`

�+�?�Q�B�+�2 �7�Q�` �"�H�m�2�ö�b �K�Q�p�2�,



�k�R�e

�C���M�2�i�,�A �/�B�/ �i�?�B�b �Q�M�2 �B�M �+�H���b�b �#�m�i �A �/�Q�M�ö�i �`�2�K�2�K�#�2�` �b�T�2�+�B�}�+���H�H�v�X �P�F���v�- �"�H�m�2

�+�Q�m�H�/ �i���F�2 �i�?�B�b �b�i���+�F[Bc1?]�X ���M�/ �_�2�/ �+�Q�m�H�/ �i���F�2 �i�?�B�b �b�i���+�F[Rd1?]�X

���M�/ �i�?�2�M �"�H�m�2 �+�Q�m�H�/ �i���F�2 �i�?�B�b �Q�M�2[Bb2!]�X �_�2�/ �+�Q�m�H�/ �i���F�2 �i�?�B�b �Q�M�2

[Rb1]�X �"�H�m�2 �+�Q�m�H�/ �i���F�2 �i�?���i �Q�M�2[Ba1]�X �_�2�/ �H�Q�b�2�b�X �a�Q �i�?���i �r�Q�`�F�b�X

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

�ó�i�?���i �r�Q�`�F�b�ô ���7�i�2�` �b�2�2�B�M�; �i�?���i �i�?�2 �Q�m�i�+�Q�K�2 �r���b �i�?���i �"�H�m�2 �r�Q�M�X �U�h�`���+�v �m�b�2�/ ���H�K�Q�b�i �i�?�2 �2�t���+�i

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

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

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

�2�t�T�H���M���i�B�Q�M�,

�C���M�2�i�,�A �i�?�B�M�F �r�?�2�M �A�ö�K �T�H���v�B�M�; �B�i�- �A�ö�K �T�H���v�B�M�; �B�i�X ���M�/ �i�?�2�M �r�?�2�M �A�ö�K

�i�?�B�M�F�B�M�; ���#�Q�m�i �B�i �T�`�Q�#�H�2�K�@�r�B�b�2�- �A�ö�K �Q�M�H�v �i�?�B�M�F�B�M�; ���#�Q�m�i �B�i �T�`�Q�#�H�2�K�@

�r�B�b�2�X

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

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

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

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

���b �K�2�M�i�B�Q�M�2�/ �B�M �a�2�+�i�B�Q�M�9�X�d�X�R�- �C�Q�?�M �/�B�/ �M�Q�i ���i �}�`�b�i �K���F�2 �� �D�m�/�;�K�2�M�i �Q�M �r�?�2�i�?�2�` �"�H�m�2�ö�b

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

�+�Q�M�/�B�i�B�Q�M���H �b�i���i�2�K�2�M�i�- �b�i���i�B�M�; �i�?���i �B�7 �"�H�m�2�ö�b �K�Q�p�2 �i�Q�Q�F �_�2�/ �i�Q �� �x�2�`�Q �T�Q�b�B�i�B�Q�M �B�i �r���b �Q�T�i�B�K���H�X



�k�R�d

�P�M�+�2 �?�2 �r�Q�`�F�2�/ �i�?�`�Q�m�;�? �i�?�2 �7�`���+�i�B�Q�M ���`�B�i�?�K�2�i�B�+ �i�Q �b�?�Q�r �i�?���i �i�?�2 �i�Q�i���H �p���H�m�2 �r���b1
8 �- �?�2 �/�B�/

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

�C�Q�?�M�,�A �r�Q�m�H�/ ���b�b�m�K�2 �i�?�2�v�ö�`�2 �7���p�Q�`�B�i�2 �Q�M�2 �b�B�/�2�X �A�ö�K �M�Q�i �b�m�`�2 �r�?�B�+�? �b�B�/�2

�B�i �B�b�X �q�B�i�?�Q�m�i �T�H���v�B�M�; �B�i �Q�m�i�X

�A�M�b�i�`�m�+�i�Q�`�,�.�Q �v�Q�m �?���p�2 �� �?�m�M�+�? �i�Q �r�?�B�+�? �b�B�/�2 �v�Q�m �i�?�B�M�F �?���b �i�?�2 ���/�p���M�i���;�2

�?�2�`�2�\

�C�Q�?�M�,�J���v�#�2 �"�H�m�2�\ �"�2�+���m�b�2 �i�?�2�v �?���p�2 �i�?�2 �Q�M�2 �b�B�M�;�m�H���` �H�Q�M�2 �+�?�B�T�X

�A�M�b�i�`�m�+�i�Q�`�,�P�F���v�X ���H�`�B�;�?�i�- �b�Q �H�2�i�ö�b �i���F�2 �� �H�Q�Q�F ���i �"�H�m�2�ö�b �K�Q�p�2 �i�?�2�M[Bd2?]�X

�q�?�2�M �"�H�m�2 �K���F�2�b �i�?�B�b �K�Q�p�2�- �?�Q�r �/�B�/ �v�Q�m ���b�b�2�b�b �"�H�m�2�ö�b �K�Q�p�2�\ �.�Q

�v�Q�m �i�?�B�M�F �B�i �r���b �Q�T�i�B�K���H�- ���M�/ �r�?�v �Q�` �r�?�v �M�Q�i�\

�C�Q�?�M�,�A�i �K�B�;�?�i �#�2 �Q�T�i�B�K���H �M�Q�r �#�2�+���m�b�2 �B�i �K�B�;�?�i �#�2 �� �x�2�`�Q �T�Q�b�B�i�B�Q�M�X �G�2�i�ö�b

�b�2�2 �B�7 �_�2�/ �i���F�2�b �i�?�B�b[Rb1?]�- �"�H�m�2 �i���F�2�b �i�?�B�b[Ba1]�- �_�2�/[Rc2!]�- �"�H�m�2

[Bc1]�- �_�2�/[Rd1]�- ���M�/ �i�?�2�v �H�Q�b�i�X[X ] �l�K �B�7 �i�?�2�v �i���F�2 �i�?���i[Bd2?]�-

���M�/ �i�?�2�M �_�2�/ �i���F�2�b �i�?���i[Rd1?]�- �"�H�m�2 �i���F�2�b �i�?���i[Bc1!]�- �_�2�/ �i���F�2�b

�i�?���i[Rb1]�- �"�H�m�2[Ba1]�- �i�?�2�M �"�H�m�2 �r�B�M�b�X �a�Q �B�i �+���M �;�Q �2�B�i�?�2�` �r���v�X

�q�2 �+���M �b�2�2 �� �7�2�r �7�2���i�m�`�2�b �Q�7 �C�Q�?�M�ö�b �i�?�B�M�F�B�M�; �7�`�Q�K �i�?�B�b �2�t�+�2�`�T�i�X �6�B�`�b�i �Q�7 ���H�H�- �?�B�b �b�i���i�2�K�2�M�i

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

�+���i�2�b ���M���+�i�B�Q�M�+�Q�M�+�2�T�i�B�Q�M �Q�7 �;���K�2 �b�i�`���i�2�;�v�X �a�2�+�Q�M�/�- �?�B�b �b�i���i�2�K�2�M�i �i�?���i �ó�B�i �+���M �;�Q �2�B�i�?�2�`

�r���v�ô ���7�i�2�` �b�2�2�B�M�; �Q�M�2 �H�B�M�2 �Q�7 �T�H���v �H�2���/ �i�Q �� �r�B�M ���M�/ ���M�Q�i�?�2�` �H�2���/ �i�Q �� �H�Q�b�b �7�Q�` �"�H�m�2 �b�?�Q�r�b �i�?���i

�?�2 �r���b �M�Q�i �+�Q�K�T���`�B�M�; �i�?�2 �K�Q�p�2�b �r�B�i�?�B�M �i�?�2 �Q�p�2�`���H�H �+�Q�M�i�2�t�i �Q�7 �i�?�2 �;���K�2�- �B�M�b�i�2���/ �+�Q�M�b�B�/�2�`�B�M�;
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�>�m�K���M�B�i�B�2�b �.�2�T���`�i�K�2�M�i �6���+�m�H�i�v �S�m�#�H�B�+���i�B�Q�M�b �� �_�2�b�2��� �̀+�?�-�9�8�X
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�S�`�B�M�+�2�- �J�X �U�k�y�y�9�V�X �.�Q�2�b ���+�i�B�p�2 �H�2���`�M�B�M�; �r�Q�`�F�\ �� �`�2�p�B�2�r �Q�7 �i�?�2 �`�2�b�2���`�+�?�X�C�Q�m�`�M���H �Q�7 �2�M�;�B�M�2�2�`�B�M�;
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BRSR = BRS � 1
2n +2 ���M�/ RBSB = RBS + 1

2n +2 �X
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B nRS = B n� 1 + BRS ���M�/ RnBS = Rn� 1 + RBS�X

�S� �̀Q�Q�7�,

�*�Q�M�b�B�/�2�` �i�?�2 �T�Q�b�B�i�B�Q�M

B n� 1BRS + Rn� 1 + RB S�X

�q�2 �+���M �b�?�Q�r �i�?���i �i�?�B�b �T�Q�b�B�i�B�Q�M�- �T�B�+�i�m�`�2�/ �B�M �6�B�;�m�`�2�"�X�k�- �B�b ��P�@�T�Q�b�B�i�B�Q�M�X

�6�B�;�m�`�2 �"�X�k

�h�?�2 �S�Q�b�B�i�B�Q�MB n� 1BRS + Rn� 1 + RB S
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�B�M�i�2�;�2�` �T���`�i�X
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�#�2�B�M�; �2�p���H�m���i�2�/ �Q�M �r�?�2�i�?�2�` �v�Q�m �?���p�2 �;�Q�i�i�2�M �i�?�2 �+�Q�`�`�2�+�i ���M�b�r�2�`�c �`���i�?�2�`�- �A�ö�K �K�Q�`�2 �B�M�i�2�`�2�b�i�2�/
�B�M �?�Q�r �v�Q�m �i�?�Q�m�;�?�i �i�?�`�Q�m�;�? �i�?�2�b�2 �T�`�Q�#�H�2�K�b ���M�/ �?�Q�r �v�Q�m �/�2�+�B�/�2�/ �i�Q �D�m�b�i�B�7�v �v�Q�m�` ���M�b�r�2�`�b�X
�E�M�Q�r�B�M�; �?�Q�r �b�i�m�/�2�M�i�b �i�?�B�M�F ���#�Q�m�i �i�?�2 �[�m�2�b�i�B�Q�M�b �r�B�H�H �?�2�H�T �K�2 �`�2�p�B�b�2 �i�?�B�b �T���`�i�B�+�m�H���` ���+�i�B�p�B�i�v
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�u�Q�m�ö�`�2 ���H�`�2���/�v �;�2�i�i�B�M�; �7�m�H�H �+�`�2�/�B�i �7�Q�` ���M�v �`�2�p�B�b�B�Q�M�b �i�Q �i�?�2 ���b�b�B�;�M�K�2�M�i �#�v �+�?�Q�Q�b�B�M�; �i�Q
�T���`�i�B�+�B�T���i�2 �B�M �i�?�B�b �B�M�i�2�`�p�B�2�r�X �>�Q�r�2�p�2�`�- �A �/�Q ���b�F �i�?���i �v�Q�m �T�H�2���b�2 �/�Q �M�Q�i �b�?���`�2 �i�?�2 �[�m�2�b�i�B�Q�M�b �A
���b�F �v�Q�m �Q�` �i�?�2 �`�2�b�m�H�i�b �Q�7 ���M�v �/�2�#�`�B�2�}�M�; �r�B�i�? ���M�v �Q�i�?�2�` �B�M�i�2�`�p�B�2�r �T���`�i�B�+�B�T���M�i�b �m�M�i�B�H �A�ö�K �/�Q�M�2
�r�B�i�? ���H�H �i�?�2 �B�M�i�2�`�p�B�2�r�b�X �h�?�2 �B�M�i�2�`�p�B�2�r �b�?�Q�m�H�/ �i���F�2 ���#�Q�m�i ���M �?�Q�m�`�c �B�7 �B�i �/�Q�2�b �;�Q �H�Q�M�;�2�`�- �B�i �r�B�H�H
�M�Q�i �i���F�2 ���M�v �H�Q�M�;�2�` �i�?���M ���M �?�Q�m�` ���M�/ �� �?���H�7�X �.�Q �v�Q�m �?���p�2 ���M�v �[�m�2�b�i�B�Q�M�b �#�2�7�Q�`�2 �r�2 �#�2�;�B�M�\

�A�M�B�i�B���H �[�m�2�b�i�B�Q�M�b

�G�2�i�ö�b �b�i���`�i �Q�z �r�B�i�? �b�Q�K�2 �;�2�M�2�`���H �[�m�2�b�i�B�Q�M�b�X

�Ç �>�Q�r �B�b �v�Q�m�` �b�2�K�2�b�i�2�` �;�Q�B�M�; �Q�p�2�`���H�H�\

�Ç �>�Q�r ���`�2 �v�Q�m �2�M�D�Q�v�B�M�;�J���i�?�2�K���i�B�+�b ���M�/ �>�m�K���M �L���i�m� �̀2�b�Q �7���`�\

�Ç �>�Q�r �/�Q�2�b �i�?�2 �+�Q�m�`�b�2 �+�Q�K�T���`�2 �i�Q �Q�i�?�2�` �K���i�? �+�Q�m�`�b�2�b �v�Q�m�ö�p�2 �i���F�2�M �B�M �i�?�2 �T���b�i�\

�Ç �q�?���i ���b�T�2�+�i�b �Q�7 �i�?�2 �+�Q�m�`�b�2 �/�Q �v�Q�m �}�M�/ �K�Q�b�i �B�M�i�2�`�2�b�i�B�M�;�\ ���`�2 �i�?�2�`�2 ���M�v �T���`�i�b �v�Q�m�ö�p�2
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�Ç �q�Q�m�H�/ �v�Q�m �b���v �i�?�2 �7�Q�+�m�b �Q�M �;���K�2�b �B�M �i�?�2 �+�Q�m�`�b�2 �?���b �+�?���M�;�2�/ �v�Q�m�` �T�2�`�b�T�2�+�i�B�p�2 �Q�M
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�Ç �>�Q�r �/�Q �v�Q�m �7�2�2�H ���#�Q�m�i �r�Q�`�F�B�M�; �B�M �;�`�Q�m�T�b �/�m�`�B�M�; �+�H���b�b ���+�i�B�p�B�i�B�2�b�\ �.�Q�2�b �B�i �?�2�H�T �v�Q�m
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