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�2�N �N�w�@�3�j �¡�a ���j�j �q�C �G�R�L�L�3�a ���j�j ���q�0�3�I�� �c�¡�a�c�G�C�I�j �n�j�a�w�L�L�3 �8�Ñ�a �$�a�3�q �8�a�·�N �I�¡�c���a�N�� �V�0�Y�q�Y�c�Y �C�N�c�¡�N�0���a�3�W�Y �K���N �G���N �N���j�n�a�I�C�<�j�q�C�c
�C�8�a�·�<���c�¡�j�j�� �R�L �0�3�j�j�� �C�N�N�3�$�¡�a �N�·�<�R�N �N�w�@�3�j�. �3�8�j�3�a�c�R�L ���I�I�� �I�¡�c���a�3 �a�3�0���N �j�C�0�C�<���a�3 �q���a�C�j �q�¡�I�G�R�L�N�� ���j�j �c�¡�N�0�� �C�N �$�C�0�a���<�Y �p���0
�q�C �N�n �C�N�$�E�n�0�3�a �j�C�I�I �¡�a ���j�j �a�3���<�3�a�� �U�· �c�·�0���N�j �c�R�L �c�j�·�a �C �m�j�c�G�C�,�G�3�j �V�3�I�I�3�a �c�¡�<�c �3�I�I�3�a �c�G�a�C�q�c �N�·�<�R�N ���N�N���N�c�j���N�c�W �L�3�0 �G�R�a�j��
�$�a�3�q�. �R�,�@ �0�3�c�c�� �G�R�L�L�3�a �C �L�·�N ���q �n�j�a�w�L�L�3 ���j�j �U�n�$�I�C�,�3�a���c �C �3�N �c�¡�a�c�G�C�I�0 �C�N�c�¡�N�0���a���q�0�3�I�N�C�N�<�Y �K�3�a �R�L �0�3�j�j�� �U�· ���N�N���N
�U�I���j�c�Y

�K�3�0�I�3�L�c�j�C�0�c�G�a�C�8�j�3�N �V�c�R�L �N�R�< �R�,�G�c�· �G�R�L�L�3�a ���j�j �8�· �3�j�j �N�w�j�j �N���L�N �C�N�R�L �G�R�a�j�W �G�R�L�L�3�a ���j�j �U�n�$�I�C�,�3�a���c �8�w�a�� �<�·�N�<�3�a
�·�a�I�C�<�3�N�Y �/�3�N �c�G�� �q�¡�c�3�N�j�I�C�<�3�N �q���a�� �c�q�3�N�c�G�c�U�a�·�G�C�<�. �L�3�N �q�C �j���a �C�N �$�C�0�a���< �¡�q�3�N �U�· �0���N�c�G���. �N�R�a�c�G�j �$�R�G�L�·�I �3�I�I�3�a �N�w�N�R�a�c�G���Y
�m�N�0���N�j���< �G���N �<�Ñ�a���c �R�L �0�3�j �~�N�N�c �c�¡�a�c�G�C�I�0�� �c�G�¡�I�. �R�,�@ �3�j�j �c�·�0���N�j �n�N�0���N�j���< �<�Ñ�a�c �a�3�0���N �C �0�3�j�j�� �N�n�L�L�3�a�Y �p�C �a�¡�G�N���a �L�3�0 ���j�j
�U�n�$�I�C�,�3�a�� �C�N�8�R�a�L���j�C�R�N �8�a�·�N �L���j�3�L���j�C�c�G�� �C�N�c�j�C�j�n�j�C�R�N�3�a �q�C�0 �n�N�C�q�3�a�c�C�j�3�j�3�N �R�,�@ �@�Ñ�<�c�G�R�I�R�a�N���. �L�3�N �q�C �@�R�U�U���c �R�,�G�c�· �G�n�N�N��
�j�C�I�I�<�R�0�R�c�3 �C�N�j�a�3�c�c�3�N �8�Ñ�a �0�3�L �c�R�L �V�I�C�G�c�R�L �,�@�3�8�a�3�0���G�j�Ñ�a�3�N�W �C�N�j�3 �¡�a �G�N�n�j�N�� �j�C�I�I �0�3�N ���G���0�3�L�C�c�G�� �q�¡�a�I�0�3�N�- �C�N�8�R�a�L���j�C�R�N�c�A
�R�,�@ �0�3�$���j�j���a�j�C�G�I���a �R�L �L���j�3�L���j�C�G �C �c�G�R�I���N�. �C �N�¡�a�C�N�<�c�I�C�q�3�j �R�,�@ �C �Ñ�q�a�C�<�� �c���L�@�¡�I�I�3�j�Y �i�C�0�c�G�a�C�8�j�3�N�c �G�R�L�L���N�0�3 �U�a�R�~�I �¡�a �¡�N�N�n
�C�N�j�3 �8���c�j�c�j�¡�I�I�0 �C �0�3�j���I�E�. �n�j���N �0�3�N �G�R�L�L�3�a ���j�j �n�j�L�3�E�c�I���c �n�N�0�3�a �0�3 �N�¡�a�L���c�j�3 �L�·�N���0�3�a�N���. �8�Ñ�a�@�R�U�U�N�C�N�<�c�q�C�c �C �3�j�j �c���L�c�U�3�I
�L�3�I�I���N �a�3�0���G�j�C�R�N�3�N�. �c�j�w�a�3�I�c�3�N�. �I�R�G���I�R�L�$�n�0�3�N �R�,�@ �I�¡�c�3�G�a�3�j�c�3�N�Y

�p�C �@�R�U�U���c ���j�j �c���L�8�n�N�0�3�j�c �N�w�� �L�3�0�I�3�L�c�j�C�0�c�G�a�C�8�j �c�G�� �L�Ñ�j�� �q�¡�I�q�C�I�I�C�< �a�3�c�U�R�N�c �8�a�·�N �I�¡�c���a�N���. �R�,�@ �q�C �q�¡�I�G�R�L�N���a �I�¡�c���a�$�a�3�q
�R�,�@ ���N�0�a�� �$�C�0�a���<�Y

�K�3�0�I�3�L�c�n�j�c�G�C�,�G�3�j�c �8�a���L�j�C�0

�K���j�c ���N�0�3�a�c�c�R�N

���I�I�� �j�R�a�0�3��@�� �N�·�j�j�c ���q �0�3�j �L�w�,�G�3�j �j�a�·�G�C�<�� �$�3�c�G�3�0�3�j����j�j �q�·�a �R�a�0�8�Ñ�a���N�0�3 �K�C�G���3�I �T���c�c���a�3 �R�L�G�R�L �C �3�N �R�I�w�,�G�� �S�9 �c�3�U�j�3�L�$�3�a�Y
�7�Ñ�a ���j�j �8�· �G�R�N�j�C�N�n�C�j�3�j �C �c�j�w�a�3�I�c�3���a�$�3�j�3�j �$�3�c�I�Ñ�j �c�j�w�a�3�I�c�3�N �0�3�N �l�z �c�3�U�j�3�L�$�3�a�. �3�8�j�3�a �c���L�a�·�0 �L�3�0 �q���I�$�3�a�3�0�N�C�N�<�3�N�. ���j�j �q�¡�I�E��
�C�N �i�R�$�C���c �2�G�@�R�I�L �c�R�L �q�C�,�3 �R�a�0�8�Ñ�a���N�0�3�. �C �8�Ñ�a�c�j�� �@���N�0 �8�a���L �j�C�I�I �N�R�q�3�L�$�3�a�L�Ñ�j�3�j�. �c���L�j ���j�j �q�C �0�¡�a �G�R�L�L�3�a ���j�j �c�Ñ�G�� �c�j�Ñ�0
�8�Ñ�a ���j�j �i�R�$�C���c �G�q���a�c�j�·�a �j�C�I�I �·�a�c�L�Ñ�j�3�j �l�z�S�l�Y

�p�C�0��·�a�c�L�Ñ�j�3�j �0�3�N �S�z �E�n�N�C �~�,�G �c�j�w�a�3�I�c�3�N �C �n�U�U�0�a���< ���j�j �8�Ñ�a�c�Ñ�G�� �~�N�N�� �3�N �I�·�N�<�c�C�G�j�C�< �I�Ñ�c�N�C�N�< �8�Ñ�a �L�3�0�I�3�L�c�n�j�c�G�C�,�G�3�j�c
�8�a���L�j�C�0�� �U�n�$�I�C�,�3�a�C�N�<�Y �7�Ñ�a ���j�j �n�U�U�N�· �0�3�j�j�� �j�R�< �K�C�G���3�I �C�N�C�j�C���j�C�q �j�C�I�I �3�N �a���0 �8�Ñ�a�c�I���< �c�R�L �q�C �C �c�j�w�a�3�I�c�3�N �8���j�j���0�3 �$�3�c�I�n�j �R�L �q�C�0
�L�Ñ�j�3�j �0�3�N �9 �c�3�U�j�3�L�$�3�a�d �0�3�j �L�Ñ�j�3 �c�R�L �G�R�L ���j�j �$�I�C �0�3�j �c�C�c�j�� �n�N�0�3�a �K�C�G���3�I�c �I�3�0�N�C�N�<�Y �/�3�j �¡�a �c�j�w�a�3�I�c�3�N�c����$�c�R�I�n�j�� �8�Ñ�a�3�c���j�c
���j�j �C�N�j�3�N�j�C�R�N�3�a�N�� �R�,�@ �U�I���N�3�a�N�� �c�G�� �<�3�N�R�L�8�Ñ�a���c �c�R�L �j�¡�N�G�j �j�a�R�j�c �K�C�G���3�I�c �j�a���<�C�c�G�� �$�R�a�j�<�·�N�<�Y

�i�C�I�I ���j�j �$�Ñ�a�E�� �L�3�0 �j�C�I�I�c���j�j�3 �q�C �3�N �a�3�0���G�j�C�R�N �$�3�c�j�·�3�N�0�3 ���q �T�3�a�A���N�0�3�a�c �B�q�3�a�j�. �,�@�3�8�a�3�0���G�j�Ñ�a�. �m�I�8 �T�3�a�c�c�R�N�. �a�3�U�R�a�j�3�a�.
���N�0�3�a�c �F�¡�I�I�c�j�a�Ñ�L�. �j�3�G�N�C�c�G �a�3�0���G�j�Ñ�a �c���L�j �b���a�� �K�����0 �b���c���N�3�. �a�3�0���G�j�C�R�N�c�c�3�G�a�3�j�3�a���a�3�Y �p�C �¡�a �L�w�,�G�3�j �j���,�G�c���L�L�� �8�Ñ�a �m�I�8�c

�k



�@�C�j�j�C�I�I�c�q���a���N�0�3 �R�q�¡�a�0�3�a�I�C�<�� �C�N�c���j�c �8�Ñ�a �m�j�c�G�C�,�G�3�j �R�,�@ �8�Ñ�a ���j�j ���I�I�� �8�w�a�� �C �0�3�N �N�w�� �a�3�0���G�j�C�R�N�3�N �c�· �$�3�a�3�0�q�C�I�I�C�<�j �·�j���a �c�C�< �0�3�j�j��
�n�U�U�0�a���<�Y �p�C �$�3�c�I�Ñ�j �¡�q�3�N ���j�j �n�j�c�G�C�,�G�3�j �8�R�a�j�c�¡�j�j�N�C�N�<�c�q�C�c �c�G�� �G�R�L�L�� �n�j �8�w�a�� �<�·�N�<�3�a �R�L �·�a�3�j�Y

�b�j�w�a�3�I�c�3�N �R�,�@ �a�3�0���G�j�C�R�N�3�N �@���a �¡�q�3�N �0�C�c�G�n�j�3�a���j �R�I�C�G�� �8�Ñ�a�c�I���< �U�· �N���L�N �c�R�L �3�a�c�¡�j�j�N�C�N�< �8�Ñ�a ���K�3�0�I�3�L�c�n�j�c�G�C�,�G�3�j���Y
��/�3�N�N�� �8�a�·�<�� �G�R�L�L�3�a ���j�j �j���c��n�U�U �q�C�0 �@�Ñ�c�j�L�Ñ�j�3�j �C �N�R�q�3�L�$�3�a�Y �p�C �j�¡�N�G�3�a �R�c�c �q�C�0���a�3 ���j�j �n�j�c�G�C�,�G�3�j �L�3�a �c�w�c�j�3�L���j�C�c�G�j �¡�N
�j�C�0�C�<���a�3��c�G�� �$�3�q���G�� �q�C�G�j�C�<���a�3 �@�¡�N�0�3�I�c�3�a �R�,�@ �j�C�I�I�0�a���<�3�I�c�3�a �q�C�0 �0�3 �R�I�C�G�� �C�N�c�j�C�j�n�j�C�R�N�3�a�N���Y �7�Ñ�a ���j�j �0�3�j�j�� �c�G�� �G�n�N�N�� �8�Ñ�a�q�3�a�G�A
�I�C�<���c�. �8���N�N �q�C ���j�j �I�R�G���I�R�L�$�n�0�3�N �U�· �N�·�<�R�j �c�¡�j�j �L�·�c�j�3 �C�N�q�R�I�q�3�a���c �C �0�3�j �a�3�0���G�j�C�R�N�3�I�I�� ���a�$�3�j�3�j�Y �b�j�w�a�3�I�c�3�N �@���a �0�¡�a�8�Ñ�a �$�E�n�0�C�j
�C�N �c���L�j�I�C�<�� �I�R�G���I�R�L�$�n�0 �j�C�I�I �@�Ñ�c�j�L�Ñ�j�3�j �8�Ñ�a ���j�j �j�C�I�I�c���L�L���N�c �L�3�0 �a�3�0���G�j�C�R�N�3�N �0�C�c�G�n�j�3�a�� �8�R�a�L�3�a�N�� �8�Ñ�a �3�j�j �c�·�0���N�j ���a�$�3�j�3�Y
�2�N �c�·�0���N��$�3�q���G�N�C�N�< �G�R�L�L�3�a ���j�j �q���a�� �j�C�I�I �<���<�N �C�N�j�3 �$���a�� �8�Ñ�a �c���L�8�n�N�0�3�j�c �L�3�0�I�3�L�L���a �n�j���N �¡�q�3�N �8�Ñ�a �C�N�c�j�C�j�n�j�C�R�N�3�a�N���.
�<�3�N�R�L ���j�j �0�3�c�c�� �@�¡�a�C�<�3�N�R�L �G���N �c�w�N�I�C�<�<�Ñ�a���c �L�3�a �C �n�j�c�G�C�,�G�3�j�Y �p�C �@�R�U�U���c �0�¡�a�8�Ñ�a ���j�j �C�N�c�j�C�j�n�j�C�R�N�3�a�N�� �c�3�a �U�R�c�C�j�C�q�j �U�· �R�,�@
�c�j�Ñ�0�E�3�a �0�3�j�j����<�3�N�R�L ���j�j �$�3�G�R�c�j�� �I�R�G���I�R�L�$�n�0�3�N�c �0�3�I�j���<���N�0�3 �C �@�Ñ�c�j�L�Ñ�j�3�j�Y

�/�3�j�j�� �N�n�L�L�3�a ���q �K�3�0�I�3�L�c�n�j�c�G�C�,�G�3�j �¡�a �j�C�I�I�¡�<�N���j �K�C�G���3�I �T���c�c���a�3 �R�,�@ �•�3�a�� �C�N�c�I���< �$�3�a�Ñ�a �R�,�@ �$�3�c�G�a�C�q�3�a �K�C�G���3�I�c �c�j�R�a��
�<�¡�a�N�C�N�< �U�· �3�j�j �3�I�I�3�a ���N�N���j �c�¡�j�j�Y

�D���< �j�a�¡�{���0�3 �K�C�G���3�I �8�Ñ�a �,�� �k�z �·�a �c�3�0���N �C �;�Ñ�j�3�$�R�a�<�d �K�C�G���3�I �q���a �0�R�G�j�R�a���N�0 �C �m�U�U�c���I�� �L�3�N �$�3�c�Ñ�G�j�3 �0�· �R�,�@ �0�· �L�C�N �0�·�A
�q���a���N�0�3 �@���N�0�I�3�0���a�3 �#�R �#�3�a�N�0�j�c�c�R�N �8�Ñ�a ���j�j �0�C�c�G�n�j�3�a�� �8�R�a�c�G�N�C�N�<�c�U�a�R�$�I�3�L �R�,�@ �C�N�j�3�<�a���I�8�R�a�L�I�3�a�Y �/�3�j�j�� �q���a �C�N�I�3�0�N�C�N�<�3�N �j�C�I�I
�3�N �L�·�N�<�·�a�C�< �q�¡�N�c�G���U �R�,�@ �3�j�j �L�·�N�<�·�a�C�<�j �c���L���a�$�3�j�3 �L�3�0 ���a�j�C�G�I���a�. �0�R�G�j�R�a���N�0�3�a�. �3�N �$�R�G�. �G�R�N�8�3�a�3�N�c�3�a �R�,�@ ���N�0�a�� ���0�L�C�N�C�c�j�A
�a���j�C�q�� �·�j���<���N�0�3�N�Y �/�3�N �c�C�c�j�� �<�·�N�<�3�N �E���< �~�,�G �8�Ñ�a�L�·�N�3�N ���j�j �c���L���a�$�3�j�� �L�3�0 �K�C�G���3�I �q���a �C �c���L�$���N�0 �L�3�0 �c�j�w�a�3�I�c�3�n�U�U�0�a���<�3�j
�C �c���L�8�n�N�0�3�j�Y

�K�C�G���3�I �@���0�3 �3�N �c�¡�I�I�c�w�N�j �<�R�0 �8�Ñ�a�L�·�<�� ���j�j �8�· �8�R�I�G �C �@���N�c �R�L�<�C�q�N�C�N�< ���j�j �j�a�C�q���c �R�,�@ �G�¡�N�N�� �c�C�j�j��3�<�3�j �c�E�¡�I�q�8�Ñ�a�j�a�R�3�N�0�3
�q�¡�u���Y �?���N�c �U�R�c�C�j�C�q�� �I�C�q�c�c�w�N�. �q�¡�a�L�3�. �G�I�R�G�c�G���U�. �n�U�U�L�n�N�j�a���N�. �R�,�@ �~�N�� �@�n�L�R�a �c�U�3�I���0�3 �@�¡�a �c�j�R�a �a�R�I�I�. �L�3�N��8�a���L�8�Ñ�a ���I�I�j
�@���N�c �<�3�N�n�C�N�� �C�N�j�a�3�c�c�3��8�Ñ�a �0�3 �L�¡�N�N�C�c�G�R�a �@���N �L�Ñ�j�j�3�. �c�·�q�¡�I �w�a�G�3�c�L�¡�c�c�C�<�j �c�R�L �U�a�C�q���j�. �R�,�@ �8�Ñ�a�L�·�<�� ���j�j �I�w�c�c�N�� �U�· �0�3�L�Y
�K�C�G���3�I �¡�a �R�3�a�@�Ñ�a�j �c���G�N���0 ���q ���I�I�� �c�C�N�� �q�¡�N�N�3�a �R�,�@ �G�R�I�I�3�<�3�a �a�n�N�j �R�L �C �q�¡�a�I�0�3�N�Y

�K���j�c ���N�0�3�a�c�c�R�N �¡�a �R�a�0�8�Ñ�a���N�0�3 �C �b�q�3�N�c�G�� �K���j�3�L���j�C�G�3�a�c���L�8�n�N�0�3�j

�m�j�j���I���N�0�3 �8�a�·�N ���q�<�·�3�N�0�3 �a�3�0���G�j�Ñ�a�3�N

�m�I�8 �T�3�a�c�c�R�N

�B �R�,�@ �L�3�0 ���j�j �E���< �$�I�3�q �R�a�0�8�Ñ�a���N�0�3 �8�Ñ�a �b���L�8�n�N�0�3�j �S�O�O�O �C�c�,�3�N�c���j�j�3 �E���< �0�3 �8�Ñ�a�c�j�� �j�a�3�q���N�0�3 �8�Ñ�a�c�Ñ�G�3�N ���j�j �C�N�j�a�R�0�n�,�3�a�� �3�N
�L�3�0�I�3�L�c�j�C�0�N�C�N�<�Y �/�3�j �8�Ñ�a�c�j�� �N�n�L�a�3�j �n�j�G�R�L �c�w�L�$�R�I�C�c�G�j �N�R�< �0�3�N �S �E���N�n���a�C �l�z�z�z�Y �M�·�<�a�� �·�a �c�3�N���a�3 �C �c���L�$���N�0 �L�3�0 ���j�j �b�j�3�N
�F���C�E�c�3�a �$�I�3�q �R�a�0�8�Ñ�a���N�0�3 �q�·�a�3�N �l�z�z�k �~�,�G �E���< �C �n�U�U�0�a���< ���q �·�a�c�L�Ñ�j�3�j ���j�j �q���a�� �a�3�0���G�j�Ñ�a �8�Ñ�a �b���L�8�n�N�0�3�j�c �R�|�,�C�3�I�I�� �R�a�<���N�Y
�b�j�3�N �F���C�E�c�3�a �C�N�c�C�c�j�3�a���0�3 �U�· ���j�j ���N�c�q���a�3�j �8�Ñ�a �n�j�<�C�q�N�C�N�<�3�N �c�G�n�I�I�3 �I�C�<�<�� �U�· �R�a�0�8�Ñ�a���N�0�3�N�c ���u�I���a �R�,�@ �C�N�j�3 �,�@�3�8�a�3�0���G�j�Ñ�a�3�N�c�Y
�m�U�U�0�a���<�3�j �q���a �C�N�j�3 �j�C�0�c�$�3�<�a�¡�N�c���j�Y �D���< �@���a �N�n �j�E�¡�N���j �n�N�0�3�a �8�w�a�� �R�a�0�8�Ñ�a���N�0�3 �R�,�@ �j�C�I�I�C�G�� ���N�c�q���a�C�<�� �n�j�<�C�q���a�3 �R�,�@ �j���,�G���a
�c���L�j�I�C�<�� �8�Ñ�a �n�U�U�L�n�N�j�a���N �R�,�@ �8�a���L�8�Ñ�a ���I�I�j �8�Ñ�a ���j�j �0�3 �<�3�j�j �L�C�< �8�a�C�� �@�¡�N�0�3�a�Y �D���< �@���a �N�n �n�N�0�3�a �·�j�j�� �·�a �U�a�R�0�n�,�3�a���j �l�k �N�n�L�L�3�a
�U�· �c���L�L���N�I���<�j �Ñ�q�3�a �j�n�c�3�N �c�C�0�R�a�. �R�,�@ �$�3�j�a���G�j���j �m�j�c�G�C�,�G�3�j �c�R�L �L�C�j�j �c�G�Ñ�j�3�$���a�N �R�,�@ �@���8�j �8�n�I�I �G�R�N�j�a�R�I�I �Ñ�q�3�a ���I�I�� �I�3�0�Y �B �c�C�c�j��
�N�n�L�a�3�j �c�j�¡�I�I�0�3 �E���< �3�j�j �q�C�I�I�G�R�a �j�C�I�I �0�3�j �G�R�L�L���N�0�3 �·�a�c�L�Ñ�j�3�j �8�Ñ�a �L�C�N �8�R�a�j�c���j�j�� �q�3�a�G�c���L�@�3�j�Y �2�8�j�3�a �·�a�c�L�Ñ�j�3�j �0�a�R�< �E���< �0�3
�R�n�N�0�q�C�G�I�C�<�� �G�R�N�c�3�G�q�3�N�c�3�a�N�� �R�,�@ ���q�<�C�,�G�Y �K�C�j�j �$�3�c�I�n�j ���j�j �<�Ñ�a�� �0�3�j �¡�a �c�·�I�3�0�3�c �C�N�j�3 �a�3�c�n�I�j���j�3�j ���q �q���0 �E���< �$�3�j�a���G�j���a �c�R�L
�G�a�C�j�C�G ���q �L�C�N �q�3�a�G�c���L�@�3�j�Y �i�q�¡�a�j�R�L�. �E���< �@���a �n�N�0�3�a �·�a�3�N�c �I�R�U�U �L�R�j�j���<�C�j �L�w�,�G�3�j �n�U�U�c�G���j�j�N�C�N�< �8�Ñ�a �0�3�N�N���. �q�C�I�G�3�j �@���a �q�¡�a�L�j
�L�C�< �L�w�,�G�3�j �R�,�@ �8�·�j�j �L�C�< ���j�j �G�¡�N�N�� ���j�j �E���< �@���a �<�E�R�a�j �3�N �C�N�c���j�c �8�Ñ�a �c�q�3�N�c�G �L���j�3�L���j�C�G�Y �V�D���< �¡�a �0�R�,�G �C�N�j�3 �c�· �N���C�q ���j�j �E���<
�C�N�j�3 �C�N�c�3�a ���j�j �L�·�N�<�� �L�· �@�� �q���a�C�j �G�a�C�j�C�c�G���. �L�3�N �L�C�c�c�N�Ñ�E�3 �C �L�R�j�c���j�c �j�C�I�I �n�U�U�c�G���j�j�N�C�N�< �j�3�N�0�3�a���a ���j�j �c�Ñ�G�� �c�C�< ���N�0�a�� �G���N���I�3�a
�R�,�@ �C�N�j�3 �<�3 �c�C�< �0�C�a�3�G�j �j�C�I�I �G�¡�N�N���Y�W�Y

�B �R�,�@ �L�3�0 �L�C�N ���q�<�·�N�< �$�I�3�q �8�¡�I�j�3�j �8�a�C�j�j �8�Ñ�a �N�w�� �C�N�C�j�C���j�C�q�Y �K�C�G���3�I �T���c�c���a�3 ���<�3�a���0�3 �c�N���$�$�j �L�3�0 �3�N �q�C�c�C�R�N ���q �3�j�j �8�a���L�j�C�0��
�m�j�c�G�C�,�G �L�3�0 �3�N �@�3�I�j ���N�N���N �$���c�Y �B�c�j�¡�I�I�3�j �8�Ñ�a ���j�j �@�¡�N�<�� �n�U�U �0�3�j �U�· �3�N �3�N�0�� �C�N�0�C�q�C�0�c �3�N�j�n�c�C���c�L �$�R�a�0�3 �3�N �U�· �c�C�G�j �@�·�I�I�$���a���a�3
�I�Ñ�c�N�C�N�< �c�Ñ�G���c �q�C�� �3�N �a�3�0���G�j�C�R�N�c�G�R�L�L�C�j�j���Y �K�C�G���3�I �q���a �L�w�,�G�3�j ���N�<�3�I�¡�<�3�N �R�L ���j�j �E���< �c�G�n�I�I�3 �C�N�<�· �C �0�3�N�N�� �G�R�L�L�C�j�j���Y �/�3
�c�R�L �G�¡�N�N�3�a �K�C�G���3�I �q�3�j ���j�j �0�3�j �¡�a �L�w�,�G�3�j �c�q�·�a�j ���j�j �c�¡�<�� �N�3�E�. �R�,�@ �C �R�,�@ �L�3�0 �K�C�G���3�I�c �j�a���<�C�c�G�� �8�a�·�N�8�¡�I�I�3 �@���a �n�U�U�8�w�I�I���N�0�3�j
���q �@���N�c �Ñ�N�c�G���N �8�·�j�j �3�N �8�Ñ�a�0�E�n�U���0 �U�3�a�c�R�N�I�C�< �C�N�N�3�$�Ñ�a�0�Y

�2�N �j�C�0�c�G�a�C�8�j �U�a�¡�<�I���c ���q �c�C�N �,�@�3�8�a�3�0���G�j�Ñ�a �R�,�@ �c�· �c�G�� �0�3�j �q���a���Y �2�j�j �a�3�0���G�j�Ñ�a�c�G���U �c�G���I�I �C�N�j�3 �0�a�C�q���c �8�a�¡�L�c�j ���q �U�I�C�G�j
�n�j���N �n�j�<�Ñ�a�� �N�·�<�R�j ���q �3�j�j �G���I�I�Y �B �R�,�@ �L�3�0 ���j�j �T�3�a�A���N�0�3�a�c �B�q�3�a�j �N�n �¡�a �n�j�c�3�0�0 ���j�j �q���a�� �,�@�3�8�a�3�0���G�j�Ñ�a �G�R�L�L�3�a �3�j�j ���N�N���j
�j�3�L�U�3�a���L�3�N�j ���j�j �a�·�0���Y �/�3�j �N�w�� �m�j�c�G�C�,�G�3�j �G�R�L�L�3�a ���j�j �q���a�� �j�n�G�j���j �R�,�@ �C�N�j�3 ���I�I�c �I�C�G�� �q�C�I�0�q�n�u�3�j �c�R�L �0�3�j �E���< �c�j�·�j�j �8�Ñ�a�Y
�T�3�a�A���N�0�3�a�c �@���a �U�· ���N�N���N �U�I���j�c �a�3�0���N ���q�<�3�j�j �3�N �U�a�R�<�a���L�8�Ñ�a�G�I���a�C�N�<�Y �K�C�N �3�<�3�N �U�R�c�C�j�C�R�N �G�R�L�L�3�a ���j�j �q���a�� �$�3�j�w�0�I�C�<�j �L�3�a
�n�N�0���N�c�G�w�L�0 �¡�N �L�C�N �8�Ñ�a�a�� �R�,�@ �$�3�c�j�·�a �C ���j�j �c�j�Ñ�0�E���. �$�C�0�a�� �L�3�0 �j�3�u�j�3�a �R�,�@ �0�3�I�q�C�c �$�R�a�<�� �8�Ñ�a �3�N �q�C�c�c �G�R�N�j�C�N�n�C�j�3�j�Y

�:



�D���< ���N�c�3�a ���j�j �3�j�j �K�3�0�I�3�L�c�n�j�c�G�C�,�G �¡�a �q�¡�c�3�N�j�I�C�<�j �8�Ñ�a �b���L�8�n�N�0�3�j�c �q�3�a�G�c���L�@�3�j�Y �;�3�N�R�L �0�3�N�N�� �G���N �L�3�0�I�3�L�L���a �3�N�<���A
�<�3�a���c �R�,�@ �c�j�C�L�n�I�3�a�� �j�C�I�I �N�w�� �C�N�C�j�C���j�C�q�Y �b�q�3�N�c�G�� �K���j�3�L���j�C�G�3�a�c���L�8�n�N�0�3�j �$�Ñ�a �n�j�<�Ñ�a�� �3�N �3�N���N�0�3 �G�a���8�j�. �R�,�@ �0�3�N �C�N�c�j�C�j�n�j�C�R�N
�c�R�L �8�R�I�G �N���j�n�a�I�C�<�j �$�Ñ�a �q�¡�N�0�� �c�C�< �j�C�I�I �N�¡�a �0�3�j �<�¡�I�I�3�a �L���j�3�L���j�C�G�. �c�U�3�,�C�3�I�I�j �C �L�3�0�C���I�� �c���L�L���N�@���N�<�Y �D���< �c�·�< �U�3�a�c�R�N�I�C�<�3�N
�q�3�a�G�I�C�<�3�N �8�a���L �3�L�R�j �K�C�G���3�I�c �R�a�0�8�Ñ�a���N�0�3�c�G���U�. �c�U�3�,�C�3�I�I�j �C �U���a�j�N�3�a�c�G���U �L�3�0 �q�C�,�3 �R�a�0�8�Ñ�a���N�0�3 �K���j�c ���N�0�3�a�c�c�R�N�Y �/�3�c�c�� �j�q�·
�n�j�<�E�R�a�0�3 �3�N �c���L�L���N�c�q�3�j�c���0 �0�n�R �n�j���N �L�R�j�c�q���a�C�<�@�3�j �C �c�q�3�N�c�G �L���j�3�L���j�C�G�Y �K�3�0 �0�3�L �q�C�0 �a�R�0�a�3�j �8�Ñ�a�3�I�·�< �3�N �n�N�C�G �L�Ñ�E�I�C�<�@�3�j
���j�j �C �<�a�n�N�0�3�N �q�C�j���I�C�c�3�a�� �b���L�8�n�N�0�3�j�Y �K�3�N �Ñ�0�3�j �q�C�I�I�3 ���N�N�R�a�I�n�N�0�� �R�,�@ �8�Ñ�a�n�j�c�¡�j�j�N�C�N�<���a�N���. �R�L �C�N�j�3 �0�C�a�3�G�j �8�Ñ�a�@�R�U�U�N�C�N�<���a�N���.
�<�a�n�c���0�3�c�Y �K���j�c �@���a �N�n �3�N �j�n�N�< �$�Ñ�a�0�� ���j�j �0�a���Y �/�3�j �G�n�N�0�3 �@�� �q���a�C�j �c�· ���N�N�R�a�I�n�N�0���Y �B �U�a�C�N�,�C�U �c�¡�<�c �C�N�<�3�N �q���a�� �R�3�a�c�¡�j�j�I�C�<�.
�L�3�N �0�3�j �<�3�a �8�Ñ�<�� �j�a�Ñ�c�j �C �0�3�j�j�� �c���L�L���N�@���N�<�Y

�2�N �R�a�0�8�Ñ�a���N�0�3 �c�C�j�j�3�a �N�R�a�L���I�j �j�q�· �·�a �V�3�8�j�3�a �3�N �C�N�I�3�0���N�0�3 �U�a�w�R�A�U�3�a�C�R�0�W�Y �B �C�N�j�3�a�N���j�C�R�N�3�I�I�� �c���L�L���N�@���N�< �c�C�j�j�3�a �3�N �R�a�0�A
�8�Ñ�a���N�0�3 �I�¡�N�<�a�3 �R�,�@ �E���< �j�w�,�G�3�a �0�3�j�j�� �q�R�a�3 �Ñ�N�c�G�q�¡�a�j �¡�q�3�N �C �b�q�3�a�C�<�3�Y �/�3�j �j���a �j�C�0 ���j�j �$�I�C �q���a�L �C �G�I�¡�0�3�a�N���. �R�,�@ �3�j�j �R�a�0�8�Ñ�a���N�A
�0�3�c�G���U �c�G���I�I �@�3�I�c�j �C�N�j�3 �@�� �G���a���G�j�¡�a�3�N ���q �q�¡�a�N�U�I�C�G�j�. �c�R�L �H���a�c�A�B�N�<�3 �?�3�0�$�3�a�< �3�N �<�·�N�< �n�j�j�a�w�,�G�j�3 �0�3�j�Y �/�3�j �q�R�a�3 �C�N�j�a�3�c�c���N�j
���j�j �8�· �0�3�N�N�� �8�a�·�<�� �0�3�$���j�j�3�a���0 �R�,�@ �G���N�c�G�3 �c�R�L �a�3�c�n�I�j���j �n�U�U�8�Ñ�a�0 �U�· �0���<�R�a�0�N�C�N�<�3�N �q�C�0 �3�j�j �8�a���L�j�C�0�� �·�a�c�L�Ñ�j�3�Y

�K�C�N�N�3�c�R�a�0 �8�a�·�N �B�N�c�j�C�j�n�j �K�C�j�j���<�A�H�3�}�3�a

���a�C �H���U�j�3�q

�K�C�G���3�I �T���c�c���a�3�. �c�j�¡�I�I�8�Ñ�a�3�j�a�¡�0���N�0�3 �8�Ñ�a�3�c�j�·�N�0���a�3 �8�Ñ�a �B�N�c�j�C�j�n�j �K�C�j�j���<�A�H�3�}�3�a�. �<�C�,�G �$�R�a�j �0�3�N �S�9�-�3 �c�3�U�j�3�L�$�3�a �l�z�S�S �n�N�0�3�a
�3�N �a�3�c�� �C��Q�L���N�Y �?���N�c �$�R�a�j�<�·�N�< �C�N�N�3�$�¡�a �3�N �0�E�n�U �c�R�a�< �R�,�@ �8�Ñ�a�I�n�c�j �8�Ñ�a �R�c�c ���I�I���. �8���L�C�I�E�. �q�¡�N�N�3�a �c���L�j �c�q�3�N�c�G�� �R�,�@ �C�N�j�3�a�N���A
�j�C�R�N�3�I�I�� �L���j�3�L���j�C�G�3�a�G�a�3�j�c���a�Y �7�Ñ�a�n�j�R�L ���j�j �q���a�� �c�j�¡�I�I�8�Ñ�a�3�j�a�¡�0���N�0�3 �8�Ñ�a�3�c�j�·�N�0���a�3��8�Ñ�a �B�N�c�j�C�j�n�j�3�j�.��q���a �K�C�G���3�I �R�a�0�8�Ñ�a���N�0�3 �8�Ñ�a
�b�q�3�N�c�G�� �K���j�3�L���j�C�G�3�a�c���L�8�n�N�0�3�j�. ���G�j�C�q �L�3�0�I�3�L �C �2�n�a�R�U�3�C�c�G�� �K���j�3�L���j�C�G�3�a�c���L�8�n�N�0�3�j�c �G�R�L�L�C�j�j�� �8�Ñ�a��n�j�q�3�,�G�I�C�N�<�c�I�¡�N�0�3�a�N��
�V�+�/�+�W�. �8�Ñ�a�3�c�j�·�N�0���a�3 �8�Ñ�a �b�j�R�,�G�@�R�I�L�c �L���j�3�L���j�C�G�,�3�N�j�a�n�L �c���L�j �0�a�3�q �L�·�N�<�� ���N�0�a�� �U�a�R�E�3�G�j�Y

�p�C �L�C�N�N�c �K�C�G���3�I �8�Ñ�a �@���N�c �R�3�a�@�Ñ�a�0�� �<�3�N�3�a�R�c�C�j�3�j �R�,�@ �q�¡�a�L�3 �R�,�@ �8�Ñ�a �@���N�c �3�N�R�a�L�� ���a�$�3�j�3 �R�,�@ �q�C�I�E�� ���j�j �c�U�a�C�0�� �R�,�@
�n�j�q�3�,�G�I�� �L���j�3�L���j�C�G�Y �?���N �q���a �3�N �3�N���c�j�·�3�N�0�3 �L�¡�N�N�C�c�G�� �R�,�@ �3�N �@�¡�N�<�C�q�3�N �L�3�0�I�3�L �C �q�·�a �<�3�L�3�N�c�G���U�Y

�K�C�G���3�I �G�R�L�L�3�a ���j�j �q���a�� �L�w�,�G�3�j �c���G�N���0 ���q ���I�I�� �c�R�L �G�¡�N�0�3 �@�R�N�R�L�. �R�,�@ �C �c�w�N�N�3�a�@�3�j ���q ���I�I�� �0�3�L �c�R�L �I�C�G�c�R�L �q�C �~�,�G
�¡�a���N �R�,�@ �N�Ñ�E�3�j ���j�j ���a�$�3�j�� �L�3�0 �@�R�N�R�L�Y

���a�C �H���U�j�3�q �¡�a �8�Ñ�a�3�c�j�·�N�0���a�3 �8�Ñ�a �B�N�c�j�C�j�n�j �K�C�j�j���<�A�H�3�}�3�a

�K�C�G���3�I �T���c�c���a�3 �L�3�0 �c�G�R�I�n�N�<�0�R�L���a

�?�Ñ�c�j�j�3�a�L�C�N�3�N �l�z�z�O �j�C�I�I�$�a�C�N�<���0�3 �K�C�G���3�I �q�C�0 �K���j�@�3�L���j�C�,���I �b�,�C�3�N�,�3 �`�3�c�3���a�,�@ �B�N�c�j�C�j�n�j�3 �V�K�b�`�B�W �q�C�0 �#�3�a�G�3�I�3�w�Y �?���N �@�Ñ�I�I
�0�· �3�j�j �8�Ñ�a�3�0�a���< �8�Ñ�a �#�3�a�G�3�I�3�w �K���j�@ �+�C�a�,�I�3 �V�#�K�b�W�. �3�j�j �U�a�R�<�a���L �8�Ñ�a �c�G�R�I�n�N�<�0�R�L���a �C �b���N �7�a���N�,�C�c�,�R �L�3�0 �R�L�N�3�E�0�Y �K�3�0
�$�3�N�¡�<�3�j �j�C�I�I�c�j�·�N�0 �·�j�3�a�<�3�a �q�C �@�¡�a �C�N �3�u�j�3�N�c�R �3�j�j �L�3�E�I �8�a�·�N �8�Ñ�a�3�c�j�·�N�0���a�3�N �8�Ñ�a �#�K�+ �j�C�I�I �0�3�I�j���<���a�3 �R�,�@ �8�Ñ�a�¡�I�0�a���a �q�C�0 �#�K�+�-

�/�3���a �#�K�+ �b�j�n�0�3�N�j�c ���N�0 �T���a�3�N�j�c�.

�7�R�a �j�@�R�c�3 �R�8 �w�R�n �s�@�R �s�3�a�3 �C�N �j�@�3 �,�C�a�,�I�3 �l �w�3���a�c ���<�R�. �w�R�n �L���w �a�3�L�3�L�$�3�a �T�a�R�8�3�c�c�R�a �K�C�,�@���3�I �T���c�c���a�3 �8�a�R�L
�m�N�C�q�3�a�c�C�j�w �R�8 �b�j�R�,�G�@�R�I�L�. �s�@�R �s���c �q�C�c�C�j�C�N�< �K�b�`�B �C�N �j�@�3 �8���I�I �R�8 �l�z�z�O ���N�0 �<���q�3 �� �s�R�N�0�3�a�8�n�I �I�3�,�j�n�a�3 ���j
�j�@�3 �#�K�+�A���0�q���N�,�3�0 �I�3�q�3�I �R�N �j�@�3 �#���c�3�I �T�a�R�$�I�3�L�. �2�n�I�3�a���c �c�R�I�n�j�C�R�N �R�8 �C�j ���N�0 �c�R�L�3 �L�R�a�3 �L�R�0�3�a�N �<�3�R�L�3�j�a�C�,
���U�U�a�R���,�@�3�c�Y �?�C�c �c�3�c�c�C�R�N �@���N�0�R�n�j �,���N �$�3 �8�R�n�N�0 ���j�-

�@�j�j�U�-�g�g�L���j�@�,�C�a�,�I�3�Y�$�3�a�G�3�I�3�w�Y�3�0�n�g���a�,�@�C�q�3�0�R�,�c�g���5�5�í�o���5�ù�5�g�I�3�,�j�n�a�3�c�g�5�í�ù�5�I�3�,�j�n�a�3�c�U�0�8�g�#���c�3�I�Y�U�0�8

�r�C�j�@ �<�a�3���j �c���0�N�3�c�c �B ���L �I�3�j�j�C�N�< �w�R�n �G�N�R�s �j�@���j �T�a�R�8�3�c�c�R�a �T���c�c���a�3 �s���c �G�C�I�I�3�0 �C�N �� �j�a���<�C�, ���,�,�C�0�3�N�j �C�N �Q�L���N
�C�N �b�3�U�j�3�L�$�3�a �j�@�C�c �w�3���a�Y �B �I�3���a�N�3�0 ���$�R�n�j �j�@�3 ���,�,�C�0�3�N�j �j�@�C�c �L�R�a�N�C�N�<�. ���c �j�@�3 �b�s�3�0�C�c�@ �K���j�@�3�L���j�C�,���I �b�R�,�C�3�j�w
���c�G�3�0 �8�R�a �U�3�a�L�C�c�c�C�R�N �j�R �n�c�3 �T�a�R�8�3�c�c�R�a �T���c�c���a�3���c �U�@�R�j�R �j�@���j �s�3 �c�j�C�I�I �@���q�3 �C�N �R�n�a �,�C�a�,�I�3 ���a�,�@�C�q�3�c�Y

�T�a�R�8�3�c�c�R�a �T���c�c���a�3 �s���c �R�N�3 �R�8 �j�@�3 �q�3�a�w �~�a�c�j �q�C�c�C�j�R�a�c �8�a�R�L �K�b�`�B �j�R �<�C�q�3 �c�3�c�c�C�R�N�c ���j �j�@�3 �#�3�a�G�3�I�3�w �K���j�@
�+�C�a�,�I�3�. �c�n�U�U�R�a�j�3�0 �$�w �� �N�3�s �<�a���N�j �,���I�I�3�0 ���`�3�c�3���a�,�@�3�a�c�A�j�R�A�+�C�a�,�I�3�c�� �j�@�a�R�n�<�@ �K�b�`�B�Y �T�a�R�8�3�c�c�R�a �T���c�c���a�3 �s���c
�q�3�a�w �C�N�j�3�a�3�c�j�3�0 �C�N �I�3���a�N�C�N�< �L�R�a�3 ���$�R�n�j �R�n�a �,�C�a�,�I�3�. �c�R �j�@���j �@�3 �s�R�n�I�0 �j�a�w �j�R �c�j���a�j �� �N�3�s �,�C�a�,�I�3 ���8�j�3�a �@�3 �s�3�N�j
�$���,�G �j�R �b�s�3�0�3�N�Y �i�R �$�3 �@�R�N�3�c�j�. ���j �j�@�3 �j�C�L�3 �R�8 �c�j���a�j�C�N�< �j�@�C�c �U�a�R�E�3�,�j �R�8 �$�a�C�N�<�C�N�< �L�R�a�3 �q�C�c�C�j�C�N�< �a�3�c�3���a�,�@�3�a�c
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�j�R �#�K�+�. �B �s���c�N���j �c�n�a�3 �@�R�s �j�@�3 �#�K�+ �c�3�c�c�C�R�N�c �s�R�n�I�0 �j�n�a�N ���j �j�@�3 �@���N�0�c �R�8 �<�a�3���j �a�3�c�3���a�,�@�3�a�c �s�@�R �@���0
�a�3�I���j�C�q�3�I�w �I�C�j�j�I�3 �3�u�U�3�a�C�3�N�,�3 �s�C�j�@ �G�C�0�c�Y �T�a�R�8�3�c�c�R�a �T���c�c���a�3���c �c�3�c�c�C�R�N ���j �j�@�3 �#�K�+ �s���c �8�n�I�I �R�8 �L���j�@�3�L���j�C�,���I
�s�R�N�0�3�a�c�. �0�C�c�,�R�q�3�a�C�N�< �N�3�s �a�3�I���j�C�R�N�c�@�C�U�c ���N�0 �s���w�c �j�R �j�a�3���j ���N �R�I�0 �,�I���c�c�C�, �U�a�R�$�I�3�L �s�C�j�@ �N�3�s �L�R�0�3�a�N
�L�3���N�c�Y �B�j �s���c �� �<�a�3���j �c�3�c�c�C�R�N �8�R�a �$�R�j�@ �j�@�3 �c�j�n�0�3�N�j�c ���N�0 �j�@�3 ���0�n�I�j�c �U�a�3�c�3�N�j�Y �i�@�C�c �w�3���a�. �j�@�3 �#�K�+�A���0�q���N�,�3�0
�c�j�n�0�3�N�j�c ���a�3 �U�a�C�q�C�I�3�<�3�0 �j�R �3�u�U�3�a�C�3�N�,�3 ���$�R�n�j �@���I�8 �R�8 �j�@�3 �c�3�c�c�C�R�N�c �s�C�j�@ �q�C�c�C�j�C�N�< �a�3�c�3���a�,�@�3�a�c �8�a�R�L �K�b�`�B�. ���c
�s�3�I�I ���c �c�3�q�3�a���I �L�R�a�3 �c�3�c�c�C�R�N�c ���j �#�K�+�A�C�N�j�3�a�L�3�0�C���j�3�Y

�r�3 ���a�3 �j�a�n�I�w �c�R�a�a�w �8�R�a �T�a�R�8�3�c�c�R�a �T���c�c���a�3���c �n�N�j�C�L�3�I�w �0�3���j�@�. ���N�0 �s�3 �s�C�I�I ���I�s���w�c �a�3�L�3�L�$�3�a �@�C�L �8�R�N�0�I�w�Y

�r�C�j�@ �� �c���0 �@�3���a�j�.

�x�q�3�y�0�3�I�C�N�� �b�j���N�G�R�q��
�#�K�+ �/�C�a�3�,�j�R�a

�T�a�R�8�3�c�c�R�a �K�C�,�@���3�I �T���c�c���a�3�. �7���I�I �l�z�z�O

�f



�K�C�,�G�3

�H���a�c �7�C�I�C�U�c�c�R�N

�D���< �¡�a �H���a�c �7�C�I�C�U�c�c�R�N�. �3�I�I�3�a �7�C�I�C�U �c�R�L �K�C�G���3�I �c���d �@���N �q���a �K�C�,�G�3 �8�Ñ�a �L�C�<�Y �D���< �q���a �@���N�c �0�R�G�j�R�a���N�0 �U�· �O�z�A�j���I�3�j�. �L�3�N �q�C
�q���a �q�¡�N�N�3�a �c�3�N �I�·�N�< �j�C�0 �j�C�I�I�$���G���Y

�7�Ñ�a�c�j�� �<�·�N�<�3�N �E���< �U�a���j���0�3 �L�3�0 �K�C�,�G�3 �U�· ���I�I�q���a �q���a �n�N�0�3�a �3�N �j�·�<�a�3�c�� �8�a�·�N �p�¡�c�j�3�a�·�c �j�C�I�I �b�j�R�,�G�@�R�I�L�. �0�3�j �L�·�c�j�3 �@��
�q���a�C�j �S�O�e�e �3�I�I�3�a �S�O�e�4�Y �D���< �@���0�3 �G�¡�N�j �j�C�I�I �@�R�N�R�L �j�C�0�C�<���a�3 �8�Ñ�a�c�j�·�c�. �q�C �<�C�,�G �U�· �c���L�L�� �<�w�L�N���c�C�3�c�G�R�I�� �R�,�@ �@���N �@���0�3 �a�w�G�j�3
�R�L �c�C�< ���j�j �q���a�� �3�j�j �L���j�j�3�c�N�C�I�I�3�Y �K�3�N �@���N �q�C�c���0�3 �c�C�< �q���a�� �R�j�a�R�I�C�<�j �L�w�,�G�3�j �L�3�a �¡�N �c�·�Y �p�C �U�a���j���0�3 �R�L ���I�I�j �L�3�I�I���N �@�C�L�L�3�I
�R�,�@ �E�R�a�0�. �@���N �q���a �C�N�j�a�3�c�c�3�a���0 ���q ���I�I�j�. �Ñ�U�U�3�N �8�Ñ�a ���I�I�j�. �Ñ�0�L�E�n�G �R�,�@ �I�w�c�c�N���N�0�3�Y

�p�C �q���a �U�· �q�¡�< �j�C�I�I �b�j�R�,�G�@�R�I�L �8�Ñ�a ���j�j �0�3�I�j�� �C �b�q�3�N�c�G�� �/���<�$�I���0�3�j�c �L���j�3�L���j�C�G�j�¡�q�I�C�N�<�Y �/�q�c �@���N �q���a �U�· �q�¡�< �j�C�I�I �j�¡�q�I�C�N�<�3�N�d
�E���< �@���0�3 �$�3�c�j�¡�L�j �L�C�< �8�Ñ�a ���j�j �j�a�R�j�c ���I�I�j �C�N�j�3 �0�3�I�j���Y �D���< �c�G�n�I�I�3 �j�� �3�N �I�3�0�C�< �0���< �C �b�j�R�,�G�@�R�I�L �C�c�j�¡�I�I�3�j�. �c�C�j�j�� �U�· �G���8�� �R�,�@ �I�¡�c��
�$�R�G�Y �?���N �G�n�N�0�3 �C�N�j�3 �8�Ñ�a�c�j�· �L�C�j�j �q���I ���j�j ���q�c�j�· �8�a�·�N �3�N �c�·�0���N �@�¡�a �L�Ñ�E�I�C�<�@�3�j ���j�j �L�¡�j�� �c�C�N�� �G�a���8�j�3�a�. �c�3 �q���0 �L���N �G�I���a���a ���q�Y

�D���< �@���a �<�I�Ñ�L�j �q���0 �E���< �<�E�R�a�0�3 �C �Ñ�q�a�C�<�j �0�3�N �0�¡�a
�0���<�3�N �L�3�N �K�C�,�G�3 �G�n�N�0�3 �U�· �G�q�¡�I�I�3�N �c�G�a�C�q�� �C�N �C �c�C�N
���N�j�3�,�G�N�C�N�<�c�$�R�G �L�3�0 �c�q���a�j�� �U�¡�a�L���a ���j�j �@���N �<�E�R�a�j �N�·�A
�<�R�j ���q �q�¡�a�0�3�. ���j�j �@���N �@���0�3 �U�a�Ñ�q���j �c�C�N�� �G�a���8�j�3�a�. ���N�j���<�C�j
�n�j�L���N�C�N�<�3�N�Y

�?���N �c�� ���j�j �@���N �C�N�j�3 �c�G�a�3�q �L�w�,�G�3�j �R�L �@�n�a �0�3�j
�G�¡�N�0�3�c �C �0�3 �0�¡�a ���N�j�3�,�G�N�C�N�<�c�$�Ñ�,�G�3�a�N���Y �?���N �c�G�a�3�q �q���0
�@���N �<�E�R�a�0�3�Y �K�3�N �K�C�,�G�3 �q���a �3�N �R�3�a�@�Ñ�a�j �R�L�j�¡�N�G�c���L
�q�¡�N�Y �K���N �G�n�N�0�3 �j�a�R ���j�j �@���N �L�3�0 ���I�I�� �c�C�N�� �j�E�¡�N�c�j�3�a�3�A
�c�R�a �R�,�@ �n�j�I���N�0�c�q�C�c�j�3�I�c�3�a �c�G�n�I�I�3 �@�� �L�C�c�c���j �3�N �R�,�@ ���N�A
�N���N �j�C�I�I�0�a���<�3�I�c�3 �@�¡�a �@�3�L�L���Y �K�3�N �E���< �q�3�j �C�N�j�3 ���j�j �@���N
�n�j�3�$�I�C�q�C�j �8�a�·�N �N�·�<�R�N �3�N�0�� �c�j�Ñ�a�a�3 �@�¡�N�0�3�I�c�3 �C �L�C�j�j �I�C�q�Y
�p���a�3 �c�C�< �E���< �<�C�8�j�3 �L�C�< �3�I�I�3�a �0�Ñ�U�j�3 �$���a�N �3�I�I�3�a �8�w�I�I�0�3
�E�¡�L�N�j�. �c�· �N�R�< �q���a �K�C�,�G�3 �0�¡�a �R�,�@ �8�Ñ�a�@�Ñ�E�0�3 �j�C�I�I�c�j�¡�I�I�A
�N�C�N�<�3�N �L�3�0 �c�C�j�j �<�R�0�� �@�n�L�Ñ�a �R�,�@ �c�C�N�� �n�U�U�j�·�<�Y �Q�L
�q�C �G�R�L �@�3�L �8�a�·�N �#�# �L�3�0 �3�N �N�w�8�Ñ�0�0 �c�R�N�. �c�· �c�j�R�0
�K�C�,�G�3 �n�j���N�8�Ñ�a �0�Ñ�a�a�3�N �0���<�3�N �0�¡�a�U�· �L�3�0 �3�j�j �<�C�<���N�j�C�c�G�j �L�E�n�G�C�c�0�E�n�a �C �8�R�a�L ���q �3�N �C�I�I�a�Ñ�0 �U���U�3�<�R�E���Y �F�Ñ�U�j�3 �q�C �I���N�j�c�j�¡�I�I�3 �c�·
�q���a �K�C�,�G�3 �0�¡�a �R�,�@ �c�G�a���U���0�3 �8�Ñ�N�c�j�3�a�Y �Q�L �q�C �@���0�3 �U�a�R�$�I�3�L ���j�j �j�� �n�U�U �$�·�j�3�N�. �I���N�0�G�a���$�$�R�a �c�R�L �q�C �q���a�. �c�· �3�a�$�E�Ñ�0 �c�C�<
�K�C�,�G�3 �<�3�N���c�j ���j�j �@�E�¡�I�U�� �j�C�I�I �R�,�@ �E���< �L�C�N�N�c �8�R�a�j�8���a���N�0�3 �@���N�c �G�R�L�L�3�N�j���a�- �/�3�j �¡�a �E�n �a�R�I�C�<�j ���j�j �;�Ð�`�� �N�·�<�R�N�j�C�N�<�Y �K���N
�@���0�3 ���I�I�j�C�0 �a�R�I�C�<�j �C �@���N�c �c�¡�I�I�c�G���U�Y

�K�C�,�G�3 �¡�a �0�3�N �L�3�c�j �R�U�j�C�L�C�c�j�C�c�G�� �U�3�a�c�R�N �E���< �N�·�<�R�N�c�C�N �@���a �j�a�¡�{���j�Y �?���N �q���a �q�C�c�C�R�N�¡�a�Y �?���N �c�·�< �$���a�� �L�Ñ�E�I�C�<�@�3�j�3�a�Y �Q�,�@
�0�3�j �q���a �L�3�a �¡�N �3�N �I�¡�<�<�N�C�N�< �@�R�c �@�R�N�R�L�Y �/�3�j �q���a �3�j�j �q���I�Y �?���N �@���0�3 �$�3�c�j�¡�L�j �c�C�< �8�Ñ�a ���j�j �j�a�R ���j�j ���I�I�j �q���a �L�Ñ�E�I�C�<�j�. ���j�j �0�3�j �C�N�j�3
�8���N�N�c �N�·�<�a�� �$�3�<�a�¡�N�c�N�C�N�<���a�. ���j�j �@���N �G�n�N�0�3 �<�Ñ�a�� ���I�I�j �@���N �8�Ñ�a�3�c���j�j �c�C�< ���j�j �<�Ñ�a���Y �Q�,�@ �@���N �0�a�R�< �L�3�0 �c�C�< �R�c�c ���N�0�a���Y

�K�C�,�G�3 �q���a �N���j�n�a�I�C�<�j�q�C�c �R�8���j�j�$���a�j �$�3�<�·�q���0�. �L�3�N �@���N �G�R�L�$�C�N�3�a���0�3 �0�3�N �c�j�R�a�� �$�3�<�·�q�N�C�N�<�3�N �L�3�0 �3�N �I�C�G�� �c�j�R�a �q�C�I�E�� �R�,�@
�@���N�0�I�C�N�<�c�G�a���8�j�Y �Q�,�@ �@���N �q�C�I�I�3 �<�Ñ�a�� �L�3�c�j�� �L�Ñ�E�I�C�<�� ���q �c�C�j�j �I�C�q �R�,�@ �c�C�N �$�3�<�·�q�N�C�N�<�. �C�N�R�L ���I�I�� �j�¡�N�G�$���a�� �R�L�a�·�0�3�N�Y

�K���j�3�L���j�C�G�3�N �q���a �8�Ñ�a�c�j�·�c �@���N�c �@�n�q�n�0�8�¡�I�j�. �L�3�N �@���N �<�E�R�a�0�3 �c�· �L�w�,�G�3�j ���N�N���j�Y �?���N�c �3�N�R�a�L�� �c�U�a�·�G�G�n�N�c�G���U�3�a �¡�a �E�n
�R�L�q�C�j�j�N���0�3�Y �?���N �U�a���j���0�3 �L�·�N�<�� �c�U�a�·�G �•�w�j���N�0�3 �R�,�@ �@���N �@���a �8�Ñ�a�3�I�¡�c�j �R�L �L���j�3�L���j�C�G �Ñ�q�3�a �@�3�I�� �q�¡�a�I�0�3�N �R�,�@ �U�· �0�3 �•�3�c�j��
���q �0�3 �c�j�R�a�� �q�¡�a�I�0�c�c�U�a�·�G�3�N�Y �/�3�j �¡�a �G���N�c�G�3 �q�¡�a�j ���j�j �U�R�¡�N�<�j�3�a�� ���j�j �3�j�j ���q �0�3 �c�U�a�·�G �@���N �L�·�N���0�3 �R�L �8���G�j�C�c�G�j �¡�a �c�q�3�N�c�G���Y �?���N�c
�I�C�I�I�� �c�3�a�C�3 �L�3�0 �c���L�L���N�8���j�j�N�C�N�<���a �U�· �c�q�3�N�c�G�� ���q �8�Ñ�a�3�0�a���<�3�N �U�· �0�3 �M�R�a�0���N�A�G�R�N�8�3�a�3�N�c�3�a �C �•�3�a�� �G�R�L�U�I�3�u�� �q���a�C���$�I�3�a �@���N
�j�R�< �C�N�C�j�C���j�C�q�3�j �j�C�I�I �8�Ñ�a�c�·�< �3�N �@�3�I �<�3�N�3�a���j�C�R�N �c�q�3�N�c�G�� �G�R�L�U�I�3�u���N���I�w�j�C�G�3�a �L�3�0 �3�N �c�q�3�N�c�G �q�R�G���$�n�I�¡�a �8�Ñ�a �¡�L�N�3�j�Y �B �c���N�N�C�N�<
�3�N �G�n�I�j�n�a�<�¡�a�N�C�N�<�Y �Q�,�@ �0�3 �·�a�I�C�<�� �M�R�a�0���N�A�G�R�N�8�3�a�3�N�c�3�a�N�� �8�w�I�I�3�a �S�9 �N�n�Y

�K�n�c�C�G �q���a �3�j�j ���N�N���j �c�j�R�a�j �C�N�j�a�3�c�c�3�Y �?���N �c�U�3�I���0�3 �•�3�a�� �C�N�c�j�a�n�L�3�N�j �R�,�@ �@���0�3 �a�3�0���N �U�· �<�w�L�N���c�C�3�j �$�Ñ�a�E���j �G�R�L�U�R�N�3�a���Y
�?���N �@���0�3 �c�Ñ�G�j �n�U�U �j�R�N�c�¡�j�j���a�3�N �r�3�a�N�3�a �r�R�I�8 �;�I���c�3�a�. �0�C�c�G�n�j�3�a���j �G�R�L�U�R�c�C�j�C�R�N�. �q�C�c���j �c�C�N�� �c�j�w�,�G�3�N �R�,�@ �8�·�j�j �<�R�0�� �a�·�0�Y �Q�,�@
�0�3�j �K�C�,�G�3 �<�E�R�a�0�3 �q���a �U�· �a�C�G�j�C�<�j�. �¡�q�3�N �R�L �C�N�R�L �0�3�j �@�¡�a �R�L�a�·�0�3�j�Y �/�3�j �@�¡�N�0�3 �•�3�a�� �<�·�N�<�3�a �n�N�0�3�a �4�z�A�j���I�3�j ���j�j �@���N �$�3�a�¡�j�j���0�3
���j�j �@���N �@���0�3 �8�·�j�j �N�·�<�R�j �c�I���<�c �a�R�w���I�j�w �c�R�L �G�R�L�U�R�c�C�j�Ñ�a�- �?���N �@���0�3 �$�I���N�0 ���N�N���j �G�R�L�U�R�N�3�a���j �L�n�c�C�G �j�C�I�I �3�N �j�3���j�3�a�U�E�¡�c �R�,�@
�q���a�E�3 �<�·�N�< �U�E�¡�c�3�N �c���j�j�3�c �n�U�U �U�· �N�·�<�R�N �j�3���j�3�a �C �b�q�3�a�C�<�3 �c�· �~�,�G �K�C�,�G�3 �$�3�j���I�j�Y

�b�C�c�j�� �<�·�N�<�3�N �q�C �j�a�¡�{���0�3�c �q���a �U�· �L�C�j�j �I���N�j�c�j�¡�I�I�3 �C �c�I�n�j�3�j ���q �c�R�L�L���a�3�N�Y �p�C �·�j �@���I�I�R�N�U���E �R�,�@ �$���0���0�3 �C �b�C�I�E���N�Y �?���N �$�3�a�¡�j�A
�j���0�3 �0�3 �c�3�N���c�j�3 �N�w�@�3�j�3�a�N�� �8�a�·�N �b�q�3�N�c�G�� �K���j�3�L���j�C�G�3�a�c���L�8�n�N�0�3�j�. �0�¡�a �@���N �q���a �N�w�$�I�C�q�3�N �R�a�0�8�Ñ�a���N�0�3�. �R�,�@ �8�a�·�N �b�j�R�,�G�@�R�I�L�c
�K���j�3�L���j�C�G�,�3�N�j�a�n�L�. �@���N�c �@�E�¡�a�j�3�U�a�R�E�3�G�j �c�R�L �N�n �@���0�3 �$�Ñ�a�E���j �8�Ñ�a�q�3�a�G�I�C�<���c �L�3�0 �@�R�N�R�L �c�R�L �8�Ñ�a�3�c�j�·�N�0���a�3�Y �?���N �c�� �R�,�G�c�·

�e



���j�j �@���N �@���0�3 �$�Ñ�a�E���j �c�j�n�0�3�a�� ���a���$�C�c�G�� �U�· ���I�I�q���a�Y �Q�,�@ ���j�j �@���N �j�¡�N�G�j�3 �I�¡�a�� �c�C�< �c�U�3�I�� �3�I�3�G�j�a�R�N�L�n�c�C�G�C�N�c�j�a�n�L�3�N�j�3�j �j�@�3�a�L�C�N�.
�3�N �a�w�c�G �n�U�U�~�N�N�C�N�<�. �c�R�L �@���N �q���a �N�R�<�� �L�3�0 ���j�j �U�·�U�3�G���Y

�D���< �@���a �K�C�,�G�3 ���j�j �j���,�G�� �8�Ñ�a �c�· �R�j�a�R�I�C�<�j �L�w�,�G�3�j�Y �B�N�j�3 �$���a�� �C �L�C�N �G���a�a�C�¡�a�. �n�j���N �R�,�G�c�· �8�Ñ�a �N�·�<�a�� ���q �0�3 �$�¡�c�j�� �R�,�@ �a�R�I�C�<���c�j�3
�n�U�U�I�3�q�3�I�c�3�a�N�� �C �L�C�j�j �I�C�q�Y �Q�L �0�3�j �C�N�j�3 �q�R�a�3 �8�Ñ�a �K�C�,�G�3�. �c�G�n�I�I�3 �E���< �j �3�u �G�N���U�U���c�j �@�� �G�R�L�L�C�j ���j�j �Ñ�q�3�a�N���j�j�� �C �c�R�q�c�¡�,�G �C �3�j�j
�c�G�R�<�c�U���a�j�C �n�j���N�8�Ñ�a �?���a�c�j���0 �U�· �H�R�8�R�j�3�N�. �L�C�j�j �C �3�N �L�w�<�<�c�q�¡�a�L�Y �2�I�I�3�a �,�w�G�I���j �L�3�0 �f�z ���N�0�a�� �L���j�3�L���j�C�G�3�a �8�a�·�N �p�C�c�$�w
�j�C�I�I �?�Ñ�<�G�I�C�N�j �U�· �;�R�j�I���N�0�. �¡�j�C�j �L�3�0�@���q�0 �c���{�a���N�c�U���N�N�G���G���. �R�,�@ �3�8�j�3�a�·�j �8�·�j�j �q���a�� �L�3�0 �R�,�@ �U�I�·�c�j�a�� �R�L �x���@���a�E�n�j�� �c�R�L
�G�R�I�I�C�0�3�a���j �L�3�0 �3�N �$�3�j�R�N�<�q�¡�<�< �U�· �q�¡�<�3�N �0�C�j�Y �2�I�I�3�a �q���N�0�a���j �<�3�N�R�L �F���L�3�a�n�N�c �@�n�q�n�0�c�j���0 �v���R�n�N�0�3 �U�· �E���G�j �3�8�j�3�a �3�j�j
�U�R�c�j�G�R�N�j�R�a �0�¡�a �K�C�,�G�3 �G�n�N�0�3 �c�G�C�,�G�� �3�j�j �q�w�G�R�a�j �@�3�L �j�C�I�I �c�C�< �c�E�¡�I�q �" �@���N �c���L�I���0�3 �U�· �c�·�0���N�� �q�w�G�R�a�j�. �L�·�I�3�j �q���a ���j�j �@�� �3�j�j
�8�a�·�N �q���a�E�3 �@�n�q�n�0�c�j���0 �C �q�¡�a�I�0�3�N �R�,�@ �@���N �q���a �U�· �<�R�0 �q�¡�< ���j�j �N�· �0�3�j �L�·�I�3�j�Y

�/�3�j �G���N�c�G�3 �$�¡�c�j�� �L�C�N�N�3�j �¡�a �·�j�3�a�C�<�3�N �3�N �a�3�c�� �8�a�·�N �p�¡�c�j�3�a�·�c �j�C�I�I �b�j�R�,�G�@�R�I�L�Y �/�3�N�N�� �<�·�N�< �U�· �I�·�N�<�8�¡�a�0�c�c�G�a�C�0�c�G�R�a�Y �2�8�j�3�a
�3�j�j ���N�j���I �L�C�I�0�� �q�C�N�j�a���a �U�· �O�z�A�j���I�3�j �@���0�3 �0�3�j �¡�N�j�I�C�<�3�N �G�R�L�L�C�j �3�N �a�C�G�j�C�< �G���I�I �q�C�N�j�3�a�Y �Q�,�@ �K�C�,�G�3 �a�C�N�<�0�3�- �M�n �¡�a �0�3�j �L�Ñ�E�I�C�<�j
���j�j �<�Ñ�a�� �0�3�N �@�¡�a �j�n�a�3�N�. �L���N �c�G�� �N�R�< �U���c�c�� �U�·�6 �p�C �c�� �C�N�j�3 �L�w�,�G�3�j �0�3�N �0�¡�a �0���<�3�N�. �$���a�� �·�G�j�3�Y �Q�,�@ �3�8�j�3�a�·�j �c���j�j �q�C �C �@���N�c
�G�Ñ�G �L�3�0 �q���a�c�C�N �I�3�q�3�a�U���c�j�3�E�L���,�G�� �R�,�@ �N�E�Ñ�j ���q �0�3�N �0�¡�a �G�¡�N�c�I���N �L���N �@���a �N�¡�a �L���N �@���a �<�E�R�a�j �N�·�<�R�N�j�C�N�<�Y

�i���,�G�. �K�C�,�G�3�6

�T�b�Y
�2�N �0���< �C �$�Ñ�a�E���N ���q �4�z�A�j���I�3�j �G�R�L�L�3�a �K�C�,�G�3 �@�3�L �j�C�I�I
�L�C�<�Y �2�j�j ���q �0�3 �c�j�R�a�� �8�Ñ�a�I���<�3�N �@���a �n�j�I�w�c�j �3�N �N�R�q�3�I�I�j�¡�q�A
�I�C�N�< �R�,�@ �@���N �n�N�0�a���a �R�L �C�N�j�3 �q�C �c�G�n�I�I�3 �c�G�a�C�q�� �q���a�c�C�j�j
�$�C�0�a���<�Y �B�N�j�3 �8�Ñ�a ���j�j �j�¡�q�I�� �L�R�j �q���a���N�0�a���. �c�·�N�j �q���a �@���N
���I�0�a�C�< �c�¡�a�c�G�C�I�j �C�N�j�a�3�c�c�3�a���0 ���q�Y �?���N �q�C�I�I�3 �U�a�Ñ�q�� �c�C�N��
�G�a���8�j�3�a �U�· �0�3�j �@�¡�a �R�L�a�·�0�3�j�. �I�C�j�j�3�a���j�n�a�3�N�c �R�L�a�·�0�3�. �R�,�@
�@���N �j�w�,�G�j�3 �0�3�j �c�G�n�I�I�3 �q���a�� �a�R�I�C�<���a�3 ���j�j �0�3�I�� �n�U�U�I�3�q�3�I�A
�c�3�N �L�3�0 �N�·�<�R�N�Y

�2�8�j�3�a �N�·�<�a�� �0���<���a �@���0�3 �E���< �8�·�j�j �C�@�R�U �N�·�<�a�� �L�3�A
�N�C�N�<���a �c�R�L �E���< �j�w�,�G�j�3 �q���a �$�a���. �3�N �j�a�3�0�E�3�0�3�I�c �c�C�0���. �C�N�j�3
�c�· �L�w�,�G�3�j �L�3�N �3�N �$�Ñ�a�E���N�Y �/�· �G�R�L�L�3�a �K�C�,�G�3 �j�C�I�I�$���A
�G���Y �?���N �¡�a �8�¡�a�0�C�<�Y �D���< �8�·�a �I�¡�c�� �N�R�q�3�I�I�3�N �R�,�@ �0�3�N �¡�a �3�j�j
�I�C�j�3�j �L�¡�c�j�3�a�q�3�a�G�Y �7�C�N�n�a�I�C�<�j �n�j�j�¡�N�G�j �R�,�@ �q�¡�I �c�G�a�C�q�3�N�.
�a�R�I�C�< �L�3�0 �3�N �0�a�·�U�I�C�< �@�n�L�R�a �R�,�@ �L�·�N�<�� �U�a�3�<�N���N�j��
�0�3�j���I�E�3�a�. �I�C�j�3 �C �;�R�<�R�I�c ���N�0���Y

�K�3�N �0�3�j �C�N�j�a�3�c�c���N�j���c�j�3�. �R�,�@ �0�3�j �c�R�L �<�Ñ�a ���j�j �E���< �G�R�L�L�3�a ���j�j �j�¡�N�G�� �U�· �0�3�N �0�¡�a �N�R�q�3�I�I�3�N �N�n�. �q���a �C�N�N�3�@�·�I�I�3�j�Y �7�Ñ�a
�K�C�,�G�3 �@���0�3 �c�G�a�C�q�C�j �R�L �3�N �U�3�a�c�R�N �c�R�L �q���a �a���G�� �L�R�j�c���j�c�3�N �j�C�I�I �@�R�N�R�L �c�E�¡�I�q�Y �2�I�I�3�a �L�3�a �¡�N �c�·�- �@���N �@���0�3 �c�G�a�C�q�C�j �R�L �0�3�N
�U�3�a�c�R�N �@���N �8�Ñ�a ���I�I�j �C �q�¡�a�I�0�3�N �C�N�j�3 �q�C�I�I�3 �q���a���. �@���N �@���0�3 �<�3�c�j���I�j���j �0�3�j �c�I���<�c �I�C�q �@���N ���$�c�R�I�n�j �C�N�j�3 �q�C�I�I�3 �I�3�q���Y �F���N�c�G�3 �q���a �0�3�j
�0�¡�a�8�Ñ�a �N�R�q�3�I�I�3�N �<�E�R�a�0�3 �3�j�j �c�· �c�j���a�G�j �C�N�j�a�w�,�G�Y

�K�C�,�G�3�c �N�R�q�3�I�I �@���N�0�I���0�3 �R�L �3�N �<�a�·�. ���N�R�N�w�L �j�E�¡�N�c�j�3�L���N�. ���G���N�c�G�3 �C �0���j���$�a���N�c�,�@�3�N���. �c�R�L �n�j���N ���L�$�C�j�C�R�N�3�a �R�,�@ �n�j���N
�q�C�I�E�� �8�a���L�I�3�q�0�3 �c�C�N�� �j�a�C�c�j�� �0���<���a �C �N�·�<�R�j �c�I���<�c �8�Ñ�a�c�Ñ�G ���j�j �<�Ñ�a�� �c�· �I�C�j�3 �q�¡�c�3�N ���q �c�C�< �c�E�¡�I�q �c�R�L �L�Ñ�E�I�C�<�j�Y �?���N �q���a �C�N�j�3
�R�$�3�<�·�q���0�. �L�3�N �@���N �<�E�R�a�0�3 �C�N�<�3�N�j�C�N�< ���q �c�C�N �$�3�<�·�q�N�C�N�<�. �<�E�R�a�0�3 �C�N�<�3�N�j�C�N�< ���q �c�C�j�j �I�C�q�. �~�,�G �C�N�j�3 �¡�N�0���N �n�a �q���<�N�3�N�Y �B �3�N
�c�,�3�N �L�R�j �c�I�n�j�3�j ���q �N�R�q�3�I�I�3�N �c�G�C�I�0�a���c �@�n�a �@�n�q�n�0�U�3�a�c�R�N�3�N �G�a�w�U�3�a �N�3�a �C �3�N �<�a�· �c�L�¡�a�j�C�N�<�q�¡�c�G���Y �B�N�C�8�a�·�N �q�¡�c�G���N �I�w�,�G���c �@���N
�c�3�0���N �c�j�¡�N�<�� �0�a���<�G�3�0�E���N �R�L �c�C�< �R�,�@ �c�· �I�¡�L�N���a �@���N �q�¡�a�I�0�3�N �I�C�G�� �R�$�3�L�¡�a�G�j �c�R�L �@���N �@���a �I�3�q���j�Y

�b�·�0���N �q���a �C�N�j�3 �K�C�,�G�3�Y �?���N �q�C�I�I�3 �<�Ñ�a�� �L�3�c�j�� �L�Ñ�E�I�C�<�� ���q �c�C�j�j �I�C�q �R�,�@ �@���N �c�·�< �j�C�I�I ���j�j �<�Ñ�a�� �0�3�j �R�,�G�c�·�Y �?���N �q�C�I�I�3 �U�a�Ñ�q��
�c�C�N �8�Ñ�a�L�·�<���Y �?���N �q�C�I�I�3 �·�c�j���0�G�R�L�L�� �N�·�<�R�j �q���a�3�N�0�� �0���< ���q �c�C�j�j �I�C�q�Y �B�N�R�L ���I�I�� �j�¡�N�G�$���a�� �R�L�a�·�0�3�N�Y �Q�,�@ �C �Ñ�q�3�a�j�w�<�3�I�c�3�N
�R�L ���j�j �@���N �c�G�n�I�I�3 �I�w�,�G���c �L�3�0 �0�3�j �@���N �8�Ñ�a�3�c���j�j�3 �c�C�< �I�3�q�0�3 �K�C�,�G�3 �3�j�j �8���N�j���c�j�C�c�G�j �I�C�q�. �j�C�I�I �<�I�¡�0�E�3 �¡�q�3�N �8�Ñ�a ���I�I�� �R�c�c ���N�0�a���Y
�/�b

�H���a�c �7�C�I�C�U�c�c�R�N �¡�a �n�N�C�q�3�a�c�C�j�3�j�c�I�3�G�j�R�a �C �L���j�3�L���j�C�G �q�C�0 �F�i�?
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�`�3�c�R�a �L�3�0 �K�C�G���3�I �T���c�c���a�3

���N�0�3�a�c �r�¡�N�0���@�I

�K�C�G���3�I �T���c�c���a�3�. �U�· �$�3�c�Ñ�G �q�C�0 �m�N�C�q�3�a�c�C�j�w �R�8 �H�C�$�3�a�C���. �K�R�N�a�R�q�C��

�K�C�G���3�I �q���a �3�N �<�I�R�$�3�j�a�R�j�j�3�a �3�I�I�3�a �q�¡�a�I�0�c�a�3�c�3�N�¡�a�Y �?���N�c �L�·�I �q���a �c�R�I�G�I���a�j �" ���j�j �$�3�c�Ñ�G�� �q�¡�a�I�0�3�N�c ���I�I�� �I�¡�N�0�3�a �C�N�N���N �@���N
�I�¡�L�N���0�3 �0�3�N�N�� �E�R�a�0�Y �/�3�c�c�q�¡�a�a�3 �$�I�3�q �0�3�j �C�N�j�3 �c�·�Y �?���N �c�j���N�N���0�3 �U�· �S�9�l �$�3�c�Ñ�G�j�� �c�j���j�3�a �V���q �S�O�k�W�Y

�?�¡�a �G�a�¡�q�c �3�N �0�3�~�N�C�j�C�R�N�- �q���0 �L�3�N���c �L�3�0 �3�j�j �I���N�0 �R�,�@ �q���0 �¡�a �3�j�j �$�3�c�Ñ�G�] �K�C�G���3�I �q���a �L�3�0�I�3�L �C �3�N �8�Ñ�a�3�N�C�N�< �G���I�I���0
���+�I�n�$ �S�z�z�� �)�@�j�j�U�-�g�g�s�s�s�Y�,�I�n�$�ù�5�5�Y�c�3�* �c�R�L �C �c�C�N�� �c�j���0�<���a �=�l �<�Ñ�a �0�3�N�N�� �0�3�~�N�C�j�C�R�N�-

���7�Ñ�a ���j�j �$�I�C �L�3�0�I�3�L �G�a�¡�q�c ���j�j �L���N �$�3�c�Ñ�G�j �L�C�N�c�j �S�z�z �I�¡�N�0�3�a�Y �b�R�L �I�¡�N�0�3�a �a�¡�G�N���c ���q �7�Ñ�a�3�N�j�� �M���j�C�R�N�3�a�N�� �3�a�G�¡�N�A
�0�� �I�¡�N�0�3�a�Y �V�7�M�A�I�¡�N�0�3�a�W �K�3�0 �$�3�c�Ñ�G �L�3�N���c �Ñ�q�3�a�N���j�j�N�C�N�< �R�,�@ �I�¡�N�<�a�3 �q�C�c�j�3�I�c�3�a��V�3�E �j�a���N�c�C�j �3�I�I�3�a �•�w�<�U�I���j�c�Ñ�q�3�a�N���j�j�N�C�N�<�W�Y
�m�N�0���N�j���< �8�a�·�N �G�a���q�3�j �U�· �Ñ�q�3�a�N���j�j�N�C�N�< �L�3�0�<�3�c �8�Ñ�a �L�C�G�a�R�I�¡�N�0�3�a �c�R�L �3�u�3�L�U�3�I�q�C�c �b���N �K���a�C�N�R�Y���S

�K�C�G���3�I �c���j�j�3 �0�3�c�c�n�j�R�L �n�U�U �3�<�N�� �a�3�<�I�3�a �8�Ñ�a �c�C�j�j �a�3�c���N�0�3�. �L�3�a �R�L �0�3�j �c�3�N���a�3�Y
�Q�L �L���N �q�C�I�I �N���<�3�I�8���a�� �K�C�G���3�I�c �c���L�I�C�N�< ���q �I�¡�N�0�3�a �¡�a �0�3�j �I�¡�j�j���c�j ���j�j �N�R�j�3�a�� �q�C�I�G�� �@���N �@���0�3 �G�q���a ���j�j �$�3�c�Ñ�G���Y �D���<

�@���a �C�N�j�3 �@�3�I�� �c�j���j�C�c�j�C�G�3�N �G�I���a �8�Ñ�a �L�C�< �L�3�N �$�I���N�0 �0�3 �:�S �I�¡�N�0�3�a �@���N �C�N�j�3 �@���N�N �$�3�c�Ñ�G�� �~�N�N�c �L�Ñ�E�I�C�<�3�N �N�·�<�a�� �c�L�· �Ñ�a�C�G�3�N
�C �F���a�C�$�C�3�N �R�,�@ �Q�,�3���N�C�3�N�Y �D���< �q�3�j ���j�j �@���N �c���G�N���0�3 �K���0���<���c�G���a�. �M�C�<�3�a�C�� �R�,�@ �b�R�L���I�C�� �C ���8�a�C�G�� �V�q�C �@���0�3 �j���I���j �R�L ���j�j
�·�G�� �j�C�I�I �K���0���<���c�G���a �R�,�@ �M�C�<�3�a�C�� �j�C�I�I�c���L�L���N�c�W�Y �B ���c�C�3�N �8���j�j���0�3�c �·�j�L�C�N�c�j�R�N�3 ���8�<�@���N�C�c�j���N�. �B�a���G �R�,�@ �B�a���N�Y �2�n�a�R�U�� �q���a
�N���j�n�a�I�C�<�j�q�C�c �G�I���a�j �I�C�G�c�R�L �8���c�j�I���N�0�3�j �C �M�R�a�0�A �R�,�@ �b�w�0���L�3�a�C�G���Y �/�3�j �~�N�N�c ���$�c�R�I�n�j �C�N�<�3�N�j�C�N�< �c�R�L �j���I���a �3�L�R�j ���j�j �@���N �c�G�n�I�I�3
�@�� ���q�q�3�a�G���j �0�3 �·�j�3�a�c�j�·�3�N�0�3 �I�¡�N�0�3�a�N�� �C�N�R�L �3�N �C�N�j�3 ���I�I�j�8�Ñ�a �I�·�N�< �8�a���L�j�C�0�Y

�/�a�C�q�G�a���8�j�3�N �$���G�R�L �K�C�G���3�I�c �a�3�c�I�n�c�j�� �q���a �N���j�n�a�I�C�<�j�q�C�c �0�3�N �3�u�3�L�U�3�I�I�Ñ�c�� �N�w�~�G�3�N�@�3�j �c�R�L �¡�q�3�N �<�E�R�a�0�3 �@�R�N�R�L �j�C�I�I �3�N
�c�j�R�a �L���j�3�L���j�C�G�3�a�. �c�U�a�·�G�L�¡�N�N�C�c�G���. �L�n�c�C�G�3�a�. �I�C�j�j�3�a���j�n�a�G�¡�N�N���a�3 �3�j�,�Y �B�N�<�3�N�j�C�N�< �U�· �0�3�N�N�� �E�R�a�0 �c�G�n�I�I�3 �8�Ñ�a�$�I�C �R�n�j�8�R�a�c�G���j�Y �/�3�j
�c�R�L �<�E�R�a�0�3 �@�R�N�R�L �j�C�I�I �3�N �L�w�,�G�3�j �$�a�� �a�3�c�3�N�¡�a �q���a �0�3�j �c�R�L �c�G�n�I�I�3 �G�n�N�N�� �G���I�I���c �8�Ñ�a �3�N �3�u�j�a�3�L�j �c�j�R�a �G�R�L�8�R�a�j�y�R�N�Y �K�C�G���3�I
�G�n�N�0�3 �a�3�c�� �L�3�0 �q�C�I�G�3�j �8�¡�a�0�L�3�0�3�I �c�R�L �@�3�I�c�j�. �n�N�0�3�a �q�C�I�G�� �j�3�L�U�3�a���j�n�a�3�a �R�,�@ �q�¡�0�3�a�I�3�G���a �c�R�L �@�3�I�c�j�Y �K���j �R�,�@ �q���j�j�3�N �G�n�N�0�3
�~�N�N���c �c�U�R�a���0�C�c�G�j �R�,�@ �C �I�C�j�3�N �L�¡�N�<�0�Y �?�R�j�3�I�I�G�R�L�8�R�a�j �q���a ���q �N�R�I�I �$�3�j�w�0�3�I�c�3�. �G�a���q �U�· �a�3�<�3�I�$�n�N�0�3�N �@�w�<�C�3�N ���q �a�C�N�<�� �C�N�j�a�3�c�c�3
�R�,�@ �$���<���<�3�j �I�¡�j�j �8�Ñ�a ���j�j �C�N�j�3 �c�¡�<�� �L�C�N�C�L���I�j�Y

�D���< �q�3�j ���j�j �K�C�G���3�I �·�G�j�3 �0�3�N �j�a���N�c�C�$�C�a�C�c�G�� �E�¡�a�N�q�¡�<�3�N �C �@�·�a�0 �G�I���c�c �j�C�I�I �M���,�@�R�0�G�� �R�,�@ �c�3�0���N �q�C�0���a�3 �j�C�I�I �D���U���N �L�3�0
�$�·�j�Y �?���N �@���0�3 �a�3�c�j �a�n�N�j �C �0�3 �c�R�q�E�3�j�C�c�G�� �,�3�N�j�a���I���c�C���j�C�c�G�� �a�3�U�n�$�I�C�G�3�a�N�� �L�3�0 �L�C�N�C�$�n�c�c�. �C �K�3�I�I���N���L�3�a�C�G�� �L�3�0 �$�n�c�c�. �C
���8�a�C�G�� �L�3�0 �$�C�I �R�,�@ �$�n�c�c�Y �F���N �L���N �j�� �I���N�0�q�¡�<�3�N �c�G���I�I �L���N �<�Ñ�a�� �0�3�j�6 �Q�L �L���N �N�n �¡�N�0�· �c�G���I�I �j�a���N�c�U�R�a�j�3�a�� �c�C�< �8�a�·�N �U�I���j�c
�� �j�C�I�I �U�I���j�c �# �G���N �L���N �n�N�N�� �c�C�< �N�E�n�j�N�C�N�<�3�N �C ���j�j �I�·�j�� �I���N�0�c�G���U�3�j �U���c�c�3�a�� �8�Ñ�a�$�C �R�,�@ ���j�j �c�3 �8�R�I�G�I�C�q�3�j �I�¡�N�<�c �q�¡�<�3�N�Y �D���<
�c�w�L�U���j�C�c�3�a���a �8�n�I�I�j �n�j �L�3�0 �0�3�j�j���Y

�S�@�j�j�U�-�g�g�s�s�s�Y�,�I�n�$�ù�5�5�Y�c�3�g�@�j�L�I�g�7�R�a�L���I�C���Y�@�j�L�I
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�B�$�I���N�0 �·�G�j�3 �K�C�G���3�I �3�N�c���L�. �C�$�I���N�0 �@���0�3 �@���N �a�3�c�c�¡�I�I�c�G���U�Y �K�·�N�<�� �a�3�c�R�a �8�Ñ�a�3�j�R�< �@���N �L�3�0 �8���L�C�I�E�3�N �3�I�I�3�a �0�3�I���a ���q �0�3�N�Y
�b�E�¡�I�q �@���0�3 �E���< �w�N�N�3�c�j�3�N ���j�j �8�· �q���a�� �L�3�0 �U�· �3�j�j ���N�j���I �a�3�c�R�a�. �R�,�@ �E���< �c�G���I�I �C �0�3�j �8�Ñ�I�E���N�0�3 �8�Ñ�a�c�Ñ�G�� �$�3�c�G�a�C�q�� �I�C�j�3 �q���0 �0�3�j�j��
�C�N�N�3�$���a �R�,�@ �@�n�a �a�R�I�C�<�j �0�3�j ���I�I�j�C�0 �q���a�Y

�/�3�N �8�Ñ�a�c�j�� �a�3�c�� �q�C �<�E�R�a�0�3 �j�C�I�I�c���L�L���N�c �c�G�n�I�I�3 �R�,�G�c�· �G�n�N�N�� �@�� �$�I�C�q�C�j �0�3�N �c�C�c�j�� �8�Ñ�a �R�c�c �$�¡�<�<�3�Y �/�3�j �8�Ñ�<�� �3�u�R�j�C�c�G��
�a�3�c�L�·�I�3�j �q���a �Q�c�I�R�Y �p�C �I�·�< �$�¡�<�<�3 �C �I�n�L�U�3�N �q�C�0 �7�`�� �R�,�@ �·�a�3�j �q���a �S�O�e�O�Y �p�C �@���0�3 �j�¡�N�G�j �·�G�� �j�·�< �j�C�I�I �+�@���a�I�R�j�j�3�N�$�3�a�< �8�Ñ�a ���j�j
�c�j���N�N�� �Ñ�q�3�a �N���j�j�3�N �0�¡�a�Y �b�R�L �0�3�j �$�I�3�q �L�C�c�c���0�3 �q�C ���j�j �<�· ���q �c�j���j�C�R�N�3�N �0�· �q�C �j�a�R�0�0�3 �0�3�j �q���a �¶�L�R�j�c�8�R�a�c �q�C �G�R�L�L�C�j �j�C�I�I�. �R�,�@
�@���L�N���0�3 �C �M�R�a�<�3 �0�C�a�3�G�j�Y �p�C �c�j�3�< ���q �C �F�R�N�<�c�q�C�N�<�3�a �8�Ñ�a ���j�j �8�Ñ�a�c�Ñ�G�� �j�� �R�c�c �j�C�I�I�$���G�� �j�C�I�I �b�q�3�a�C�<�3�. �L�3�N �0�3�j �q�C�c���0�3 �c�C�< ���j�j �0�3�j
�C�N�j�3 �8���N�N�c �N�·�<�a�� �8�Ñ�a�$�C�N�0�3�I�c�3�a �c�· �c�3�N�j �U�· �G�q�¡�I�I�3�N�Y �p�C �$�3�c�I�Ñ�j �R�c�c �8�Ñ�a ���j�j �I�C�8�j�� �L�R�j �Q�c�I�R �C�c�j�¡�I�I�3�j�Y �/�3�j �j�R�< �3�N �I�C�j�3�N �c�j�n�N�0 �C�N�N���N
�q�C �$�I�3�q �n�U�U�I�R�,�G���0�3 ���q �8�w�a�� �L�w�,�G�3�j �<�I���0�� �N�R�a�c�G�� �E�3�N�j�3�a�Y �p�¡�<�I���<�3�j �q���a �@���I�j �R�,�@ �E�3�N�j�3�a�N�� �G���N�c�G�3 �C�N�j�3 �q���a �<�I���0�� �3�N�$���a�j
���q �N���j�n�a�3�N�Y �/�3�j �c�I�n�j���0�3 �L�3�0 ���j�j �q�C �q�R�I�j���0�3 ���q �q�¡�<�3�N �N�·�<�a�� �G�C�I�R�L�3�j�3�a �3�8�j�3�a �0�3�j ���j�j �q�C �c�j���a�j���j �a�3�c���N�. �R�,�@ �$�C�I�3�N �@���L�N���0�3
�3�8�j�3�a �N�·�<�a�� �R�L�j�n�L�I���N�0�3 �q���a�q �U�· �j���G�3�j�Y �/�3�j �<�C�,�G �8�Ñ�a�@�·�I�I���N�0�3�q�C�c �$�a���. ���I�I�� �Ñ�q�3�a�I�3�q�0�3�. �N�·�<�a�� ���q �E�3�N�j�3�a�N�� �q���a ���q�c�q�C�L�L���0�3�.
�3�N �q���a �,�@�R�,�G���0 �R�,�@ �c�U�a���N�< �n�j �U�· �3�N �·�G�3�a �0�¡�a �q�C �~�,�G �c�U�a�C�N�<�� �3�8�j�3�a �@�3�N�N�3�Y �K�3�N �0�3�j �<�C�,�G �$�a�� �R�,�@ ���L�$�n�I���N�c �R�,�@ �U�R�I�C�c
�j�R�< �@���N�0 �R�L �0�3�j �@�3�I���Y �K�C�G���3�I �R�,�@ �E���< �c�R�L �q���a �@�3�I�j �R�c�G���0�0�� �c�j�R�0 �0�R�,�G �L�C�j�j �U�· �q�¡�<�3�N�. �L�C�j�j �C �N���j�j�3�N�. �R�,�@ �n�N�0�a���0�3 �q���0
�q�C �c�G�n�I�I�3 �<�Ñ�a�� �N�n�Y �p�C �8�a�·�<���0�3 �3�N �U�R�I�C�c �c�R�L �3�a�$�E�Ñ�0 �c�C�< ���j�j �����a�a�3�c�j�3�a���� �R�c�c �q�C�I�G�3�j �q�C �<�I���0�3�I�C�<�3�N ���,�,�3�U�j�3�a���0�3�Y �b�·�I�n�N�0��
�@���L�N���0�3 �q�C �" �3�8�j�3�a ���j�j �@�� �$�I�C�q�C�j �8�a�·�N�j���<�N�� �I�C�q�a�3�L�L���a �R�,�@ �c�G�R�c�N�Ñ�a�3�N �" �C �F�R�N�<�c�q�C�N�<�3�a�c ���a�a�3�c�j�I�R�G���I�g�8�w�I�I�3�,�3�I�I�Y �/�3�j �q���a �3�N
�C�N�j�a�3�c�c���N�j �n�U�U�I�3�q�3�I�c�3 �0�· �,�3�I�I�3�N �q�C�c���0�3 �c�C�< �c���G�N�� �$�a�C�j�c���a�Y �B�c�j�¡�I�I�3�j �8���N�N�c �0�3�j �3�j�j �n�U�U�q�¡�a�L�j �$�3�j�R�N�<�<�R�I�q �0�¡�a �L���N �@�3�I�j �3�N�G�3�I�j
�~�,�G �I�¡�<�<�� �c�C�< �U�· �a�w�<�< �R�,�@ �j�C�j�j�� �n�U�U �C �j���G�3�j�Y �D���< �j�a�R�a �0�3�j �q���a �0�¡�a �K�C�G���3�I �R�,�@ �E���< �C�N�c�·�< ���j�j �q�C �$�¡�<�<�3 �j�q�· �@���0�3 �3�N �<���N�c�G��
�a�w�L�I�C�< �G�R�L�8�R�a�j�y�R�N �R�,�@ �c���N�N�R�I�C�G�j �G�n�N�0�3 �a�3�c�� �j�C�I�I�c���L�L���N�c �n�j���N ���I�I�j �8�Ñ�a �L�w�,�G�3�j �8�a�C�G�j�C�R�N�Y

�T�· �0�3�N�N�� �8�¡�a�0 �8�Ñ�I�E�0�3 �C�N�R�L �G�R�a�j �3�N �a�3�c�� �j�C�I�I �#�n�I�<���a�C�3�N �L�3�0 �j�·�< �V�<�3�N�R�L �T�R�I�3�N�. �i�E�3�,�G�R�c�I�R�q���G�C�3�N�. �m�N�<�3�a�N �R�,�@ �D�n�A
�<�R�c�I���q�C�3�N�W�Y �K�C�G���3�I �~�,�G �,�@���N�c�3�N ���j�j �U�a�R�q�� �c�C�N �N�w�C�N�I�¡�a�0�� �U�R�I�c�G���. �L�¡�a�G�j�3 �@�n�a �@���N �j���,�G �q���a�3 �c�C�N �U�R�I�c�G�� �R�,�@ �a�w�c�G�� �G�n�N�0�3
�<�Ñ�a�� �c�C�< �8�Ñ�a�c�j�·�0�0 �¡�q�3�N �C �i�E�3�,�G�R�c�I�R�q���G�C�3�N�. �D�n�<�R�c�I���q�C�3�N �R�,�@ �#�n�I�<���a�C�3�N�Y �p�C �a�3�c�j�3 �R�,�@ �c�R�q �<�3�N�R�L�<�·�3�N�0�3 �U�· �j�·�<�. �L�3�c�j���0�3�I�c
�n�j���N �L���j �R�,�@ �0�a�w�,�G�Y �/�3�j �q���a �C�N�j�3 �c�· ���j�j �q�C �C�N�j�3 �@���0�3 �U�a�R�q�C���N�j�3�a���j�Y �B �r���a�c�y���s�� �@���0�3 �q�C �G�Ñ�U�j �0�3�N �8�3�j���c�j�3�. �c�Ñ�j���c�j�3 �R�,�@
�c�j�Ñ�a�c�j�� �c�R�,�G�3�a�G���G�� �q�C �G�n�N�0�3 �@�C�j�j�� �" �0�R�,�G �$�I�3�q �0�3�N �R�L�<�·�3�N�0�3 �c�j�n�I�3�N �8�a�·�N �@���j�j�@�w�I�I���N �0�¡�a �0�3�N �I�·�<�Y

�Q�L�3�0�3�I�$���a�j �3�8�j�3�a �0�3�j ���j�j �q�C �L�n�,�G���j �8�a�·�N �I�n�L�U�3�N ���a�a���N�<�3�a���0�3 �q�C�. �j�C�I�I�c���L�L���N�c �L�3�0 ���N�0�a�� �q�¡�N�N�3�a�. �3�N �<�a�n�U�U�a�3�c�� �j�C�I�I
�0�3�j �0�· �c�· �<�R�j�j �c�R�L �c�j�¡�N�<�0�� ���I�$���N�C�3�N�Y �/�3�j �q���a �3�N �8���c�,�C�N�3�a���N�0�3 �n�U�U�I�3�q�3�I�c�3 ���j�j �$�3�c�Ñ�G�� �3�j�j �I���N�0 �c�R�L �U�a���G�j�C�c�G�j �j���<�3�j �c�j���N�N���j
�C �$�R�N�0�3�c���L�@�¡�I�I�3�j�. �0�¡�a �b�j���I�C�N �8�R�a�j�8���a���N�0�3 �q���a �c�j�Ñ�a�c�j�� �@�E�¡�I�j�3�N �3�8�j�3�a �2�N�q�3�a �?�R�u�@���. �R�,�@ �c�R�L �@�3�I�j �c���G�N���0�3 �U�a�C�q���j�$�C�I�C�c�L�Y �/�3�j
�q���a �I�C�j�3 �c�R�L ���j�j �G�R�L�L�� �j�C�I�I �0�3�j �F�C�N�� �L���N �@���0�3 �c�3�j�j �U�· �i�p�Y

�2�8�j�3�a �I�n�L�U�3�N �·�G�j�3 �K�C�G���3�I �j�C�I�I �b�j���N�8�R�a�0 �8�Ñ�a ���j�j �8�R�a�j�c�¡�j�j�� �c�C�N�� �0�R�G�j�R�a���N�0�c�j�n�0�C�3�a�Y �?���N �@���0�3 �@�C�j�j���j �3�N �R�c�U�¡�a�a���0 �j�3�I�3�8�R�N
�U�· �N�·�<�R�j �G�R�N�j�R�a �N�·�<�R�N�c�j���N�c �c�· �q�C �@�Ñ�I�I �G�R�N�j���G�j�3�N �R�,�@ �E���< �G�n�N�0�3 �L�3�0�0�3�I�� �0�3�j �q�C�G�j�C�<���c�j�3 �c�R�L �@�¡�N�j �C �b�q�3�a�C�<�3�. �8�a���L�8�Ñ�a ���I�I�j
�<�¡�I�I�0�3 �0�3�j�j�� �$���N�0�w�a�3�c�n�I�j���j�3�N�Y �K�C�G���3�I �q���a �3�N �c�j�R�a �c�n�U�U�R�a�j�3�a ���q �p�¡�c�j�3�a�·�c �b�F �V�3�I�I�3�a �p�b�F�. �0�3�j �a�¡�,�G�3�a�W�Y �B �L���E �S�O�4�S �a�3�c�j�3
�E���< �j�C�I�I �m�b�� �j�C�I�I�c���L�L���N�c �L�3�0 �3�N �<�3�L�3�N�c���L �I�n�L�U���a�G���L�a���j �R�,�@ �L�·�I�3�j �q���a ���j�j �c�I�n�j�I�C�<�3�N ���N�c�I�n�j�� �j�C�I�I �K�C�G���3�I �C �b�j���N�8�R�a�0�Y
�p�¡�I �8�a���L�L�3 �C �b�j���N�8�R�a�0 �<�E�R�a�0�3 �q�C �b���N �7�a���N�,�C�c�,�R �L�3�0 �R�L�N�3�E�0�Y �/�R�,�G �@���0�3 �K�C�G���3�I �R�,�@ �E���< �$�3�c�j�¡�L�j �R�c�c �8�Ñ�a ���j�j �8�Ñ�a�c�Ñ�G��
�j�� �R�c�c �j�C�I�I �F�n�$���Y �/�3�j �I���N�0�3�j �I�·�< �c�3�0���N �I�¡�N�<�3 �n�N�0�3�a �m�b���-�c �$�I�R�,�G���0 �q���a�8�Ñ�a �q�C �q���a �j�q�n�N�<�N�� ���j�j �j�� �R�c�c �0�C�j �q�C�� �K�3�u�C�G�R�Y

�2�8�j�3�a �q�C�c�j�3�I�c�3�N �C �m�b�� �·�G�j�3 �K�C�G���3�I �j�C�I�I �b�R�q�E�3�j �8�Ñ�a ���j�j �8�R�a�j�c�¡�j�j�� �c�C�N�� �c�j�n�0�C�3�a�Y �D���< �n�U�U�8���j�j���0�3 �@���N�c �q���I ���j�j �0�C�a�3�G�j ���$�w�j��
�c�C�0���� �C �0�3�j �G���I�I�� �G�a�C�<�3�j �c�R�L �L�w�,�G�3�j �L�3�0�q�3�j�3�j�Y �/�3�c�c�n�j�R�L �~�,�G �@���N �,�@���N�c�3�N ���j�j �8�Ñ�a�$�¡�j�j�a�� �c�C�N �a�w�c�G���Y �/�3�j �L�3�c�j ���q�<�Ñ�a���N�0�3
�c�R�L �C�N�j�a�¡�{���0�3 �C �K�R�c�G�q�� �q���a �N���j�n�a�I�C�<�j�q�C�c ���j�j �@���N �0�¡�a �j�a�¡�{���0�3 �R�,�@ �0�3�c�c�n�j�R�L �c�N���$�$�j �<�C�8�j�3 �c�C�< �L�3�0 �c�C�N �G�¡�a�� �8�a�n �;���I�C�N���Y

�M�n �8�Ñ�I�E�0�3 �3�j�j ���N�j���I �·�a �0�· �K�C�G���3�I �a�3�c�j�3 �3�N �@�3�I �0�3�I �R�,�@ �0�3�c�c�n�j�R�L �$�R�0�0�3 �R�,�@ ���a�$�3�j���0�3 �I�·�N�<�� �j�C�0�3�a �n�j�R�L�I���N�0�c�. �$�I�Y���Y �C
�T���a�C�c �I�¡�c�·�a�3�j �S�O�4�f�g�4�e �R�,�@ �C �#�3�a�I�C�N �S�O�O�l�g�O�k�Y �M���j�n�a�I�C�<�j�q�C�c �$�I�3�q �0�3�j �3�N �@�3�I �0�3�I �G�R�a�j���a�3 �G�R�N�8�3�a�3�N�c�A �R�,�@ ���a�$�3�j�c�a�3�c�R�a �0�¡�a�n�j�Ñ�q�3�a
�" �a�3�c�I�n�c�j�3�N �8���N�N�c �0�¡�a �A �L�3�N �E���< �~�,�G �C�N�j�3 �n�U�U�8���j�j�N�C�N�<�3�N ���j�j �@���N �¡�N�N�n �@���0�3 �$�Ñ�a�E���j �$�3���a�$�3�j�� �q�¡�a�I�0�3�N�c ���I�I�� �I�¡�N�0�3�a �U�· �3�j�j
�c�w�c�j�3�L���j�C�c�G�j �q�C�c�Y �D���< �j�a�R�a ���j�j �@���N �@���0�3 �$�3�c�Ñ�G�j �·�j�L�C�N�c�j�R�N�3 ���I�I�� �2�n�a�R�U���c �I�¡�N�0�3�a �R�c�w�c�j�3�L���j�C�c�G�j �C�N�N���N �@���N �c���j�j�3 �C�<�·�N�< �L�3�0
�0�3�j �c�j�R�a�� �U�a�R�E�3�G�j�3�j�Y

�M�·�<�R�N �<�·�N�< �L�·�c�j�3 �L���N �$�3�c�j�¡�L�L�� �c�C�< �8�Ñ�a ���j�j �j�� �c�C�< ���N �0�3�j �U�a�R�E�3�G�j �c�R�L �C�N�N�3�$�¡�a ���j�j �$�3�c�Ñ�G�� �q�¡�a�I�0�3�N�c ���I�I�� �I�¡�N�0�3�a�Y
�B �K�C�G���3�I�c �8���I�I �q���a �0�3�j �C �M�R�a�0�G�R�a�3�� �S�O�O�e�Y �M�¡�a �K�C�G���3�I �q���a �C �D���U���N �S�O�O�z �$�Ñ�a�E���0�3 �@���N �c�G�a�C�q�� �q�w�G�R�a�j �j�C�I�I �c�C�< �c�E�¡�I�q �"
���I�I�j�C�0 �j�C�I�I ���0�a�3�c�c�3�N �T�R�c�j�3 �`�3�c�j���N�j�3�. �b�j�R�,�G�@�R�I�L �S �" �0�¡�a �@���N �C �L�3�0�0�3�I���N�0�3�j ���N�<���q ���T�· �U�I���j�c �C �J�@�n�q�n�0�c�j���0�3�N�c �N���L�N�>��
�c���L�j �3�N �n�N�0�3�a�c�G�a�C�8�j�Y �/�3�j�j�� �q���a �$�3�q�C�c�3�j �8�Ñ�a ���j�j �@���N �@���0�3 �$�3�c�Ñ�G�j �U�I���j�c�3�N �C�8�a�·�<���Y �M�¡�a �q�¡�I �$�3�c�I�n�j�3�j �j���<�C�j�c ���j�j ���I�I�� �I�¡�N�0�3�a
�c�G�n�I�I�3 ���q�q�3�a�G���c �R�,�@ �$�3�q�C�c�G�a���q�3�j �q���a �8���c�j�c�j�¡�I�I�j�. �q���a �K�C�G���3�I �C �L�·�N�<�� �8���I�I �j�q�n�N�<�3�N ���j�j �<�Ñ�a�� �3�N �a�3�U�a�C�c�. �0�Y�q�Y�c�Y �0�3 �I�¡�N�0�3�a �R�,�@
�@�n�q�n�0�c�j�¡�0�3�a �@���N �a�3�0���N �@���0�3 �$�3�c�Ñ�G�j �q���a �@���N �N�n �j�q�n�N�<�3�N ���j�j �$�3�c�Ñ�G�� �C�<�3�N �8�Ñ�a ���j�j �c�G�C�,�G�� �C�q�¡�< �0�3�j �q�C�G�j�C�<�� �q�w�G�R�a�j�3�j�Y

�F�a���q�3�N �U�· �q�w�G�R�a�j�3�N�c �L�R�j�C�q �q���a �c�j�a�¡�N�<���Y �/�3�j �~�,�G �C�N�j�3 �q���a�� �N�·�<�a�� �a���L���a �U�· �G�R�a�j�3�N�. �3�E �@�3�I�I�3�a �3�j�j �L�R�N�j���<�3 ���q �•�3�A
�a�� �$�C�I�0�3�a�Y �K�R�j�C�q�3�j �c�G�n�I�I�3 �q���a�� �j�w�U�C�c�G�j �8�Ñ�a �I���N�0�3�j �3�I�I�3�a �@�n�q�n�0�c�j���0�3�N�Y �7�a�C�L�¡�a�G�3�j �c�G�n�I�I�3 �c�¡�j�j���c �R�G�I���N�0�3�a�I�C�<�j �a���G�j �R�,�@ �U�·
�a�¡�j�j �c�j�¡�I�I�3 �R�,�@ �c�j�¡�L�U�3�I�N �c�G�n�I�I�3 �q���a�� �c�N�w�<�<�j �U�I���,�3�a���0 �R�,�@ �C �$�¡�c�j�� �8���I�I �q���a�� �I�¡�c�$���a�Y �7�Ñ�a ���j�j �c�3�N �8�n�I�I�¡�N�0�� �8�Ñ�a�c�¡�N�0�3�I�c�3�N�c
�c�G�Ñ�N�@�3�j �c�G�n�I�I�3 �0�3�N �8�Ñ�a�c�3�c �L�3�0 �3�N �•�w�<�U�R�c�j�3�j�C�G�3�j�j�Y �Q�L �0�3�j �C�N�j�3 �8���N�N�c �•�w�<�U�R�c�j�3�j�C�G�3�j�j�3�a �G�n�N�0�3 �3�N �<�n�L�L�C�c�j�¡�L�U�3�I �L�3�0
�c���L�L�� �c�w�8�j�3 �0�n�<���Y �7���N�N�c �q���a�G�3�N �3�j�C�G�3�j�j�3�a �3�I�I�3�a �<�n�L�L�C�c�j�¡�L�U�3�I �L�·�c�j�3 �•�w�<�U�R�c�j�3�j�C�G�3�j�j�3�a �j�C�I�I�q�3�a�G���c ���q �V�I�R�G���I�j �j�C�I�I�q�3�a�G���0�3�W
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�•�w�<�U�R�c�j�G�n�q�3�a�j �0�¡�a �0�3�j �C ���I�I�L�¡�N�@�3�j �a�Ñ�0�� �R�,�@ �$�I�·�� ���T���a ���q�C�R�N���A�L�¡�a�G�3�j �G�I�C�U�U�j�3�c �n�j �R�,�@ �G�I�C�c�j�a���0�3�c �U�· �q�w�G�R�a�j�3�j�Y
�/�3�j�j�� �I�·�j�3�a �@�3�I�j �$�C�c���a�a�j �R�,�@ �¡�a �N���j�n�a�I�C�<�j�q�C�c �0�3�j �R�,�G�c�·�Y �K�C�G���3�I �q���a �R�,�G�c�· �L�w�,�G�3�j �L�3�0�q�3�j�3�N �R�L �@�n�a �c�G�a�n�q���0 �@�3�I��

�0�3�N�N�� �@���N�j�3�a�C�N�< �q���a �R�,�@ �<�E�R�a�0�3 ���I�I�j �L�3�0 �<�I�C�L�j�3�N �C �Ñ�<���j �R�,�@ �3�N �c�j�R�a �U�R�a�j�C�R�N �@�n�L�R�a�Y ���j�j �c�¡�<�� ���j�j �0�3�j �q���a �3�N �I�3�G �¡�a �0�R�,�G
�@�3�I�j �8�3�I�Y �/�3�j �q���a �U�· �8�n�I�I���c�j�3 ���I�I�q���a�Y �p�¡�I �L�3�0�q�3�j�3�N �R�L �0�3�N �C�$�I���N�0 �c�G���G�C�<�� �U�R�c�j�<�·�N�<�3�N �C �q�C�c�c�� �I�¡�N�0�3�a �c�U�a�3�0 �K�C�G���3�I �a�C�c�G�3�N
�<�3�N�R�L ���j�j �c�G�C�,�G�� �8�w�a�� �R�I�C�G�� �q�w�G�R�a�j�. �U�R�c�j���0�3 �C �8�w�a�� �R�I�C�G�� �$�a�3�q�I�·�0�R�a�Y �i�a�R�j�c �0�3�N�N�� �<���a�0�3�a�C�N�< �@���a �8���G�j�C�c�G�j �¡�N�N�n �C�N�j�3 �3�j�j
�3�N�0�� ���q �0�3 �8�w�a�� �q�w�G�R�a�j �c�R�L �@���N �U�R�c�j���0�3 �C �#�a���c�C�I�C�� �G�R�L�L�C�j �8�a���L�Y �p�C �c�R�L �8�·�j�j �8�Ñ�I�E�� �L�3�0 �K�C�G���3�I �U�· �E���G�j �3�8�j�3�a �0�3�j �U�3�a�8�3�G�j��
�q�w�G�R�a�j�3�j �R�,�@ �c�3�N �q�C�0���a�3 �j�C�I�I �3�j�j �U�R�c�j�G�R�N�j�R�a �C �3�j�j �R�$�c�G�w�a�j �I���N�0 �C �L�C�j�j�3�N ���q ���8�a�C�G���. �G���N �C�N�j�w�<�� ���j�j �0�3�j�j�� �q���a �a�3�N �R�,�@ �c�G�¡�a
�n�N�0�3�a�@�·�I�I�N�C�N�<�Y �K�C�G���3�I �R�8�Ñ�a�c�j�¡�I�I�0�� �<�I�¡�0�E�3 �N�¡�a �n�U�U�0�a���<�3�j �q���a �c�I�n�j�8�Ñ�a�j �<�C�,�G �@�3�I�I�3�a �C�N�j�3 ���j�j �j�� �L�C�c�j�3 �U�·�Y

�2�j�j ���q �K�C�G���3�I�c �q�w�G�R�a�j�. �8�Ñ�a�3�c�j�¡�I�I���N�0�3 �B�c�j���N�$�n�I�. �c�G�C�,�G���j �8�a�·�N ���N�G���a���. �8�a���L�c�C�0���Y

�2�j�j ���q �K�C�G���3�I�c �q�w�G�R�a�j�. �8�Ñ�a�3�c�j�¡�I�I���N�0�3 �B�c�j���N�$�n�I�. �c�G�C�,�G���j �8�a�·�N ���N�G���a���. �$���G�c�C�0���Y

�l�z�z�: �~�,�G �E���< �L�Ñ�E�I�C�<�@�3�j�3�N ���j�j �8�Ñ�I�E�� �L�3�0 �K�C�G���3�I �U�· �3�N �a�3�c�� �j�C�I�I ���8�a�C�G�� �8�Ñ�a �8�Ñ�a�c�j�� �<�·�N�<�3�N�Y �K�C�G���3�I �@���0�3 �a�3�0���N �3�N
�<�R�0 �a�n�j�C�N �U�· �0�3�N �G�R�N�j�C�N�3�N�j�3�N �L�3�0���N �E���< �q���a �N�w�$�Ñ�a�E���a�3�Y �/�3�N�N�� �8�Ñ�a�c�j�� �a�3�c�� �<�C�,�G �j�C�I�I �8�w�a�� �I�¡�N�0�3�a�- �#�3�N�C�N�. �i�R�<�R�. �;�@���N��
�R�,�@ �#�n�a�G�C�N�� �7���c�R�Y �p�C �@���0�3 �8�Ñ�a�$�3�a�3�j�j �R�c�c �<�3�N�R�L ���j�j �G�R�N�j���G�j�� �L���j�3�L���j�C�G�3�a �C ���I�I�� �I�¡�N�0�3�a�N�� �8�Ñ�a ���j�j �8�Ñ�a�3�N�� �N�w�j�j�� �L�3�0
�N�Ñ�E�3�Y �K�C�G���3�I �@���0�3 �8�Ñ�a�$�3�a�3�j�j �8�Ñ�a�3�0�a���< �V�C ���I�I�L�¡�N�@�3�j �R�L �j�a�R�U�C�c�G �<�3�R�L�3�j�a�C�W �R�,�@ �E���< �C�N�q�3�N�j�3�a���0�3 �$�3�@�R�q�3�j ���q �$�C�$�I�C�R�j�3�G�c�A
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�R�,�@ �C�N�8�R�a�L���j�C�R�N�c�a�3�c�n�a�c�3�a �V�3�I�3�G�j�a�R�N�C�c�G�� �j�C�0�c�G�a�C�8�j�3�a �R�,�@ �$�Ñ�,�G�3�a�. �a�3�8�3�a�3�N�c�0���j���$���c�3�a �c�R�L �K���j�@�b�,�C�M�3�j �R�,�@ �x�3�N�j�a���I�$�I���j�j�W�Y
�p�C �$�I�3�q �3�j�j �c�I���<�c �a�R���0�c�@�R�s �c�R�L �·�G�j�3 �8�a�·�N �c�j�¡�I�I�3 �j�C�I�I �c�j�¡�I�I�3 �R�,�@ �G�N�Ñ�j �G�R�N�j���G�j�3�a �L�3�0 ���8�a�C�G���N�c�G�� �L���j�3�L���j�C�G�3�a�Y �p�C �$�3�c�Ñ�G�j�3
�G�R�N�8�3�a�3�N�c�3�N �;�B�`���;�� �S�z �c�R�L �@�Ñ�I�I�c �C �+�R�j�R�N�R�n�. �#�3�N�C�N�c �~�N���N�c�C�3�I�I�� �,�3�N�j�a�n�L�. �c���L�j �$�3�c�Ñ�G�j�3 �D�3���N�A�T�C�3�a�a�3 �2�y�C�N�c ���B�N�c�j�C�j�n�j
�0�3 �K���j�@���L���j�C�\�n�3�c �3�j �0�3 �b�,�C�3�N�,�3�c �T�@�w�c�C�\�n�3�c�� �V�B�K�b�T�W �C �T�R�a�j�R �M�R�q�R �C�N�N���N �q�C �8�R�a �q�C�0���a�3 �j�C�I�I �i�R�<�R �R�,�@ �;�@���N���Y

�T�a�R�8�3�c�c�R�a �7�a���N�,�C�c ���I�I�R�j�3�w

�B ���,�,�a�� �@���0�3 �q�C �0�3�N �c�j�R�a�� �8�Ñ�a�L�·�N�3�N ���j�j �8�· �j�a�¡�{�� �3�N ���q ���8�a�C�G���c �c�j�Ñ�a�c�j�� �q�3�j�3�N�A
�c�G���U�I�C�<�� �U�3�a�c�R�N�I�C�<�@�3�j�3�a�. �T�a�R�8�3�c�c�R�a �7�a���N�,�C�c ���I�I�R�j�3�w�. �3�N ���q �8�· �L���j�3�L���j�C�G�3�a �c�R�L
�8�·�j�j �U�a�w�0�� �3�j�j �8�a�C�L�¡�a�G�3�Y

�p�C �·�j �3�N �L�w�,�G�3�j �j�a�3�q�I�C�< �L�C�0�0���< �L�3�0 �@�3�a�a �R�,�@ �8�a�n ���I�R�j�j�3�w�Y �K�3�0 �q���a �R�,�G�c�· �T�a�R�8
�+�I�3�L�3�N�j �H�n�j�j�3�a�R�0�j�. �$�Ñ�a�0�C�< �8�a�·�N �;�@���N�� �L�3�N �q�3�a�G�c���L �q�C�0 �?�R�s���a�0 �m�N�C�q�3�a�c�C�j�w�.
�m�b���Y �p�C �@���0�3 �$�I�Y���Y �3�N �0�C�c�G�n�c�c�C�R�N �R�L �a�C�c�G�3�a�N�� �L�3�0 ���j�j �·�G�� �j�C�I�I ���8�a�C�G���Y �?���N �c��
�N�·�<�R�j �c�R�L �E���< ���I�0�a�C�< �G�R�L�L�3�a ���j�j �<�I�Ñ�L�L���- �����8�a�C�,�� �C�c �N�R�j �0���N�<�3�a�R�n�c �n�N�I�3�c�c �w�R�n
�@���q�3 �c�I�R�U�U�w �@���$�C�j�c���Y �/�3�j �q���a �3�j�j �$�n�0�c�G���U ���j�j �j�� �j�C�I�I �c�C�<�Y �2�8�j�3�a ���,�,�a�� �@�w�a�0�3 �q�C �3�N
�$�C�I �L�3�0 �,�@���n�{�Ñ�a �c�R�L �G�Ñ�a�0�3 �R�c�c �0�3�N �I�·�N�<�� �q�¡�<�3�N �j�C�I�I �Q�n���<���0�R�n�<�R�n �0�¡�a �q�C �0�3
�8�Ñ�I�E���N�0�3 �0���<���a�N�� �$�3�c�Ñ�G�j�3 �?���L�C�0�R�n �i�R�n�a�� �q�C�0 �n�N�C�q�3�a�c�C�j�3�j�3�j �0�¡�a�Y

�/�3�N�N�� �8�Ñ�a�c�j�� ���8�a�C�G���a�3�c�� �" �c�R�L �8�Ñ�a �L�C�N �0�3�I �<���q �L�3�a�c�L���G �" �8�Ñ�I�E�0�3�c ���q �w�j�j�3�a�I�C�A
�<���a�3 �8�w�a�� �c�j�w�,�G�3�N �j�C�I�I�c���L�L���N�c �L�3�0 �K�C�G���3�I�Y �/�3�N �8�Ñ�I�E���N�0�3 �a�3�c���N �<�C�,�G �j�C�I�I �M�C���L�3�w
�C �M�C�<�3�a �l�z�z�f�. �R�,�@ �L�3�0 �U�· �a�3�c���N �q���a �R�,�G�c�· �K�C�G���3�I�c �8�a�n �;���I�C�N���Y �p�C �c�G�n�I�I�3 �$�I�Y���Y �$�3�A
�c�Ñ�G�� �n�N�C�q�3�a�c�C�j�3�j�3�j �C �M�C���L�3�w �R�,�@ �@���0�3 �8�Ñ�a�$�3�a�3�j�j �R�c�c �<�3�N�R�L ���j�j �j�� �L�3�0 �n�j�a�n�c�j�N�C�N�<
�8�Ñ�a ���j�j �$�w�<�<�� �3�N �a���0�C�R�I�¡�N�G �8�Ñ�a �C�N�j�3�a�N�3�j�n�U�U�G�R�U�U�I�C�N�< �L�3�I�I���N �L���j�3�L���j�C�G�C�N�c�j�C�j�n�j�C�R�A
�N�3�N �R�,�@ �@�n�q�n�0�,���L�U�n�c�Y �p�C �I���$�R�a�3�a���0�3 �L�3�0 ���N�j�3�N�N�3�a �<�E�R�a�0�� ���q �<���L�I�� �R�I�C�q�$�n�a�G���a
�R�,�@ �I�w�,�G���0�3�c �8�· �c�· �$�a�� �G�R�N�j���G�j �Ñ�q�3�a �0�3�N �,�� �9�z�z �L �I�·�N�<�� �c�j�a�¡�,�G���N ���j�j �q�C �G�n�N�0�3 �c�G�C�,�G�� �3�A�U�R�c�j�Y

�K�C�G���3�I �@�·�I�I�3�a �n�j�a�n�c�j�N�C�N�<�3�N �R�,�@ �Ñ�q�3�a�q���G���a �j�3�c�j�3�j ���q �R�I�C�q�$�n�a�G�c���N�j�3�N�N�3�N�Y

�/�· �0�3�j�j�� �3�u�U�3�a�C�L�3�N�j �I�w�,�G���j�c �G�n�N�0�3 �0�3 �I�R�G���I�� �j�3�G�N�C�G�3�a�N�� �j�� �Ñ�q�3�a�Y �2�j�j �U���a �L�·�N���0�3�a �3�8�j�3�a �0�3�j ���j�j �q�C �I�¡�L�N���j �I���N�0�3�j
�@���0�3 �n�N�C�q�3�a�c�C�j�3�j�3�j �a�C�<�<���j �n�U�U �j�q�· �@�Ñ�<�� �U�3�a�L���N�3�N�j�� �L���c�j�3�a �8�Ñ�a �a���0�C�R�I�¡�N�G�3�N�Y �2�8�j�3�a �$�3�c�Ñ�G�3�j �C �@�n�q�n�0�c�j���0�3�N �a�3�c�j�3 �q�C �j�C�I�I
���<���0�3�y �R�,�@ �0�¡�a�3�8�j�3�a �a���G�j �c�Ñ�0�3�a�n�j �j�C�I�I �3�N �$�w �N�¡�c�j���N �n�j���N �N���L�N�Y �/�¡�a �c�G�n�I�I�3 �q�C �Ñ�q�3�a�q���a�� �0�3�N �j�R�j���I�� �c�R�I�8�Ñ�a�L�Ñ�a�G�3�I�c�3�N �c�R�L
�c�G�n�I�I�3 �¡�<�� �a�n�L �l�z�z�f�A�z�k�A�l�O�l�Y �K�C�G���3�I �@���0�3 �a�3�0���N �c�3�j�j �j�q�· �j�R�j���I�� �c�R�I�8�Ñ�a�L�Ñ�a�G�3�I�c�3�a�. �3�N �C �#�n�I�<���a�C�3�N �R�,�@ �3�N �C �K�R�,���L�$�C�\�n�3�.
�R�,�@ �8�Ñ�a �L�C�< �c�R�L �N�w�$�Ñ�a�E���a�3 �q���a �0�3�j �c�U�3�G�j���G�n�I�¡�a�j�Y

�S�l



�K�C�G���3�I �I�·�N���a �n�j �c�C�N�� �c�G�w�0�0�c�<�I���c�Ñ�<�R�N �j�C�I�I �C�N�j�a�3�c�c�3�a���0�3 �N�C�<�3�a�3�a�Y

�2�N �n�j�R�L�R�a�0�3�N�j�I�C�<�j �0�·�I�C�< �$�C�I�0 ���q �0�3�N �j�R�j���I�� �c�R�I�8�Ñ�a�L�Ñ�a�G�3�I�c�3�N�Y

�M�n �G�R�L�L�3�a �q�C �j�C�I�I �0�3�N �8�n�I�I�c�j�¡�N�0�C�<�j �<���I�N�� �0�3�I�3�N ���q �0�3�N�N�� �a�3�c���Y �B �j�3�R�a�C�N �<�·�a �0�3�j ���j�j �a�n�N�0�� �i�,�@���0�c�E�Ñ�N �R�,�@ �I���N�0�q�¡�<�3�N
�j�� �c�C�< �j�C�I�I �i�,�@���0�c �@�n�q�n�0�c�j���0 �M���/�E���L�3�N���Y �B �U�a���G�j�C�G�3�N �<�·�a �0�3�j �$�3�q�C�c�I�C�<�3�N �R�,�G�c�·�. �L�3�N �0�3�j �q���a �c�R�L �q�C �G�n�N�0�3 �L�¡�a�G��
�8�Ñ�a�G�N�C�U�U���j �L�3�0 �3�N �0�3�I �n�L�$�¡�a���N�0�3�N�Y �p�C �@���0�3 �@�w�a�j �3�N �E�3�3�U �c�R�L �c�G�n�I�I�3 �j�� �R�c�c �j�C�I�I �c�j���0�3�N �#�R�I �q�C�0 �i�,�@���0�c�E�Ñ�N�c �c�j�a���N�0�Y �K�3�0
�3�N �j�3�L�U�3�a���j�n�a �U�· �:�l�A�:�k �<�a���0�3�a �8�Ñ�a�c�q���N�N �0�3�j �q���j�j�3�N �q�C �@���0�3 �L�3�0 �R�c�c ���I�I�j�8�Ñ�a �8�R�a�j �R�,�@ �q�C �q���a �a�3�E�¡�I�j �j�Ñ�a�c�j�C�<�� �8�Ñ�a ���j�j �C�N�j�3
�c�¡�<�� �n�j�j�R�a�G���0�3 �N�¡�a �q�C �G�R�L �8�a���L �j�C�I�I �#�R�I �c�3�N�j �U�· �N���j�j�3�N�Y

�S�k



�T�· �q�¡�< �a�n�N�j �i�,�@���0�c�E�Ñ�N

�p�¡�I �C �#�R�I �q�C�c���0�3 �0�3�j �c�C�< ���j�j �j�a���N�c�U�R�a�j�3�a�N�� �j�C�I�I �M���/�E���L�3�N�� �q���a �I�·�N�<�j �C�8�a�·�N �a�3�<�3�I�$�n�N�0�N���Y �p�C �@���0�3 �I�C�j�3 �j�n�a �R�,�@ �~�,�G �8�Ñ�I�E��
�L�3�0 �3�N �G�R�N�q�R�E �L�3�0 �N�w�C�L�U�R�a�j�3�a���0�3 �$�3�<���<�N���0�3 �i�R�w�R�j�� �?�C���,�3 �c�R�L �U�· �q���a �U�· �q�¡�< �8�a�·�N �#�3�N�C�N �j�C�I�I �F���L�3�a�n�N�Y �V�K���N �@���0�3
�q���I�j ���j�j �a�n�N�0�� �M�C�<�3�a�C�� �8�Ñ�a ���j�j �c�U���a�� �C�N �U�· �L�n�j�R�a�. �$�3�a�¡�j�j���0�3 �0�3�Y�W �/�3�j �$�I�3�q �¡�N�N�n �3�N �a�3�c�� �L�3�0 �8�Ñ�a �I�C�j�3 �q���j�j�3�N�Y �K�C�j�j �C �N���j�j�3�N
�c�j���N�N���0�3 �G�R�N�q�R�E�3�N �R�,�@ ���I�I�� �I���0�3 �c�C�< �U�· �a�w�<�< �U�· �L���a�G�3�N �8�Ñ�a ���j�j �c�R�q�� �j�C�I�I �<�a�w�N�C�N�<�3�N�Y �Ð�G�3�N�N���j�j�3�N �$�E�Ñ�0 �U�· �3�N �c�j�E�¡�a�N�G�I���a
�@�C�L�L�3�I�Y �p�¡�I �8�a���L�L�3 �C �M���/�E���L�3�N�� �G�n�N�0�3 �L���N �8�R�a�L�� �@�n�0�3�N �c�R�L �L�R�0�3�I�I�3�a�� �U�Y�<�Y���Y �q�¡�j�c�G�3�$�a�C�c�j�3�N�Y �/�3�j �q���a �3�N �C�N�j�a�3�c�c���N�j
�L�3�N �C�N�j�3 �a�3�G�R�L�L�3�N�0���$�3�I �n�U�U�I�3�q�3�I�c�3�Y �p�C �L�C�c�c���0�3 �N���j�n�a�I�C�<�j�q�C�c �C�N�j�3 ���j�j �$�3�c�Ñ�G�� �M���/�E���L�3�N���c �n�N�C�q�3�a�c�C�j�3�j �0�¡�a �q�C �$�I�Y���Y
�j�a�¡�{���0�3 �3�N �c�j�n�0�3�N�j �c�R�L �q���a �0�R�G�j�R�a���N�0 �C �F���L�3�a�n�N �R�,�@ �c�R�L �@���0�3 �U�a�R�$�I�3�L ���j�j �~�N���N�c�C�3�a�� �0�3�N �c�C�c�j�� �0�3�I�3�N ���q �c�C�N�� �c�j�n�0�C�3�a�Y
�D���< �@���a �8�Ñ�a �L�C�< ���j�j �K�C�G���3�I �c�3�N���a�3 �@�C�j�j���0�3 �U�3�N�<���a �N�·�<�R�N�c�j���N�c �c�· ���j�j �c�j�n�0�3�N�j�3�N �G�n�N�0�3 �8�n�I�I�8�Ñ�I�E�� �c�C�N �8�R�a�c�G���a�n�j�$�C�I�0�N�C�N�< �"
�c�·�0���N �q���a �K�C�G���3�I�. �q�¡�I�q�C�I�I�C�< �R�,�@ �n�U�U�~�N�N�C�N�<�c�a�C�G �C �3�N �c�G�Ñ�N �G�R�L�$�C�N���j�C�R�N�Y

�K�C�G���3�I �8�Ñ�a�G�I���a���a �+�R�N�s���w�c �/�R�R�L�c�0���w�A���I�<�R�a�C�j�L�k

�b�3�N���a�3 �·�a �l�z�z�f �$�3�c�Ñ�G�j�3 �q�C �¡�q�3�N �+�3�N�j�a���I���8�a�C�G���N�c�G�� �a�3�U�n�$�I�C�G�3�N�. �F���L�3�a�n�N�. �2�G�q���j�R�a�C���I�<�n�C�N�3�� �R�,�@ �;���$�R�N�Y �M�¡�c�j �M�C���A
�L�3�w �j�a�R�a �E���< �#���N�<�n�C�c �n�N�C�q�3�a�c�C�j�3�j �q���a �0�3�j �L�C�N�c�j �n�j�q�3�,�G�I���0�3 �n�N�C�q�3�a�c�C�j�3�j �q�C �$�3�c�Ñ�G�j �0�C�j�j�C�I�I�c�Y �K���N �8�w�I�I�c ���q �$�3�n�N�0�a���N �Ñ�q�3�a ���j�j

�S�:



�0�3 �I�w�,�G���c �$�3�0�a�C�q�� �N�·�<�R�N �8�R�a�L ���q �q�3�a�G�c���L�@�3�j �n�N�0�3�a �0�3 �G�N���U�U�� �R�L�c�j�¡�N�0�C�<�@�3�j�3�a �0�3 �I�3�q�3�a �n�N�0�3�a�Y � �q�3�N �C �#���N�<�n�C �@���0�3 �q�C
�L�3�0 �R�c�c �N�¡�j�q�3�a�G�c�n�j�a�n�c�j�N�C�N�< �8�Ñ�a ���j�j ���N�c�I�n�j�� �L���j�3�L���j�C�G�C�N�c�j�C�j�n�j�C�R�N�3�N �j�C�I�I �B�N�j�3�a�N�3�j�Y �B �v���R�n�N�0���. �F���L�3�a�n�N�. �$�3�c�Ñ�G�j�3 �q�C �j�@�3
�7�C�a�c�j ���8�a�C�,���N�A�b�s�3�0�C�c�@ �+�R�N�8�3�a�3�N�,�3 �0�¡�a �K�C�G���3�I �I�3�q�3�a�3�a���0�3 �3�N �8�Ñ�a�3�I�¡�c�N�C�N�< �R�,�@ �0�¡�a �E���< �@���0�3 �L�Ñ�E�I�C�<�@�3�j ���j�j �c�G���U�� �G�R�N�j���G�j
�L�3�0 �8�R�I�G �$�I�Y���Y �8�a�·�N ���B�K�b �C �b�w�0���8�a�C�G���Y �2�8�j�3�a �F���L�3�a�n�N �q�C�I�I�3 �K�C�G���3�I �N���j�n�a�I�C�<�j�q�C�c �G�N�¡�,�G�� �0�3�N �@�·�a�0�� �N�Ñ�j �c�R�L �@�3�j�3�a �2�G�q���A
�j�R�a�C���I�<�n�C�N�3���Y �/�3�j�j�� �I���N�0 �" �L�3�c�j �G�¡�N�j �8�Ñ�a ���j�j �j�� �@���N�0 �R�L ���N�0�a�� �I�¡�N�0�3�a�c �<�C�8�j�C�<�� �c�R�U�R�a �" �q�¡�I�G�R�L�N���a �C�N�j�3 �0�C�a�3�G�j �j�n�a�C�c�j�3�a�Y �2�N
���q �K�C�G���3�I�c �G���L�a���j�3�a �C �+�I�n�$ �S�z�z �@���0�3 �a�3�G�R�L�L�3�N�0�3�a���j �@�R�N�R�L ���j�j �c�¡�<�� ���j�j �@���N �q���a �q���U�3�N�@���N�0�I���a�3 �" �0�3�j �@���0�3 �<���a���N�j�3�a���j
�Ñ�U�U�N���j �0�Ñ�a�a�3�N�Y �B �v���R�n�N�0�� �@���0�3 �K�C�G���3�I �0�R�,�G �I�w�,�G���j�c �Ñ�q�3�a�j�w�<�� �0�3�N �3�G�q���j�R�a�C���I�<�n�C�N�3���N�c�G�� ���L�$���c�c���0�3�N ���j�j �n�j�8�¡�a�0�� �q�C�c�n�L
�·�j �R�c�c�Y �?�n�q�n�0�c�j���0�3�N �K���I���$�R �q���a �C�N�•�n�3�a���0 ���q �G�R�I�R�N�C���I�L���G�j�3�N �b�U���N�C�3�N �R�,�@ �L���N �j���I���a �R�,�G�c�· �c�U���N�c�G���Y �B �Ñ�q�a�C�<�j �N�R�j�3�a���0�3
�q�C �L�¡�N�<�0�3�N ���L�3�a�C�G���N�3�a �c�w�c�c�3�I�c���j�j�� �C �R�I�E�3�C�N�0�n�c�j�a�C�N�Y �p�C �•�Ñ�< �0�¡�a�3�8�j�3�a �Ñ�q�3�a �j�C�I�I �8���c�j�I���N�0�c�0�3�I�3�N �R�,�@ �8�R�a�j�c���j�j�3 �C�N �C �;���$�R�N
�I���N�0�q�¡�<�3�N �n�j���N �c�j�Ñ�a�a�3 �U�a�R�$�I�3�L�Y

�l�z�z�e �$�3�c�Ñ�G�j�3 �K�C�G���3�I �R�,�@ �E���< �0�3 �$�¡�<�<�3 �F�R�N�<�R�c�j���j�3�a�N�� �c���L�j ���N�<�R�I���Y �2�8�j�3�a �c�3�0�q���N�I�C�<�� �8�Ñ�a�3�I�¡�c�N�C�N�<���a �q�C�0 �n�N�C�q�3�a�c�C�j�3�A
�j�3�j �C �F�C�N�c�@���c�� �~�,�G �q�C �j�C�I�I�c���L�L���N�c �L�3�0 �T�a�R�8 �`�3�$�3�,�,�� �r���I�R �q�C�0 �m�N�C�q�3�a�c�C�j�� �0�3 �F�C�N�c�@���c�� �C�0���N ���j�j ���N�c�Ñ�G�� �R�L �2�m�A�L�3�0�3�I
�8�Ñ�a �3�j�j �L���c�j�3�a�U�a�R�E�3�G�j �j�C�I�I�c���L�L���N�c �L�3�0 �#�a���y�y���q�C�I�I�3 �R�,�@ �b�j�R�,�G�@�R�I�L�c �n�N�C�q�3�a�c�C�j�3�j�Y �D���< �@���0�3 �j�C�0�C�<���a�3 �q���a�C�j �C�N�$�I���N�0���0 �C
�3�j�j �2�m�A�U�a�R�E�3�G�j �C �#���N�<�I���0�3�c�@ �R�,�@ �q�C�c�c�j�3 �@�n�a ���N�c�Ñ�G�N�C�N�<�c�@���N�0�I�C�N�<���a�N�� �c�·�< �n�j �8�Ñ�a �0�3�j�j���Y �`�3�$�3�,�,�� �j�R�< �q���I�0�� �0�3�I���a �n�a �0�3�N
�I�w�,�G���0�3 ���N�c�Ñ�G���N �8�a�·�N �#���N�<�I���0�3�c�@ �R�,�@ �I���0�3 �j�C�I�I �I�C�j�3 �I�R�G���I�� �G�a�w�0�0�R�a�Y �/�Ñ�L �R�L �q�·�a �<�I�¡�0�E�3 �N�¡�a �q�C �,�� �3�j�j �·�a �c�3�N���a�3 �~�,�G
�$�3�c�G�3�0�3�j ���j�j �2�m �$�3�q�C�I�E���j �U�a�R�E�3�G�j�3�j �0�a�w�<�j �9�z�z�Y�z�z�z �2�m�`�Y �2�N ���N�N���N �L�3�a �R�L�3�0�3�I�$���a �<�I�¡�0�E�3 �q���a �N���j�n�a�I�C�<�j�q�C�c ���j�j �8�· �G�R�a�c��
�F�R�N�<�R�•�R�0�3�N �L�3�0 �$�·�j �L�3�I�I���N �F�C�N�c�@���c�� �R�,�@ �#�a���y�y���q�C�I�I�3�Y �2�8�j�3�a �c�3�0�q���N�I�C�<�j �$�3�c�Ñ�G �U�· �n�N�C�q�3�a�c�C�j�3�j�3�j �C �#�a���y�y���q�C�I�I�3 �@���0�3
�q�C �3�<�3�N�j�I�C�<�3�N �q�3�I���j �·�G�� �I���N�0�q�¡�<�3�N �j�C�I�I �T�R�C�N�j�3�A�M�R�C�a�3 �C �q�¡�c�j�a�� �a�3�U�n�$�I�C�G�3�N �F�R�N�<�R�Y �/�3�j �q�C�c���0�3 �c�C�< �0�R�,�G ���j�j �q���a�� �R�L�Ñ�E�I�C�<�j
�q���a�8�Ñ�a �q�C �j�q�C�N�<���0�3�c �•�w�<���Y �/�R�,�G �G�n�N�0�3 �q�C �I���N�0�q�¡�<�3�N �j�� �R�c�c �C�N �C �+���$�C�N�0�� �q�C�I�G�3�j �¡�a �3�N �I�C�j�3�N ���N�<�R�I���N�c�G �3�N�G�I���q �N�R�a�a �R�L
�F�R�N�<�R�•�R�0�3�N �L�3�c�j �G�¡�N�0 �8�Ñ�a �c�C�N�� �R�I�E�3�j�C�I�I�<�·�N�<���a�Y �/�¡�a�3�8�j�3�a �$�I�3�q �0�3�j �·�j�3�a�C�<�3�N �•�w�< �j�C�I�I �H�n���N�0���. �0�¡�a �q�C �$�3�c�Ñ�G�j�3 �L���j�3�L���j�C�A
�G�3�a�N�� �U�· �m�N�C�q�3�a�c�C�0���0�3 ���<�R�c�j�C�N�@�R �M�3�j�R�Y

�l�z�z�4 �<�E�R�a�0�3 �K�C�G���3�I �R�,�@ �E���< �q���0 �c�R�L �0�3�c�c�q�¡�a�a�3 �$�I�3�q �q�·�a �c�C�c�j�� ���8�a�C�G���N�c�G�� �a�3�c�� �j�C�I�I�c���L�L���N�c�Y �/�3�N �<�C�,�G �8�a�·�N �;�n�C�N�3��
�C �p�¡�c�j���8�a�C�G���. �I���N�0�q�¡�<�3�N �j�C�I�I �7�a�3�3�j�R�s�N�. �b�C�3�a�a�� �H�3�R�N�3�Y �/�¡�a�3�8�j�3�a �·�G�j�3 �q�C �I���N�0�q�¡�<�3�N �j�C�I�I �K�R�N�a�R�q�C�� �R�,�@ �c�3�0���N �L�3�0 �•�w�< �j�C�I�I
���$�C�0�E���N �C �2�I�8�3�N�$�3�N�c�G�n�c�j�3�N�Y �2�N ���q �0�3 �L�3�c�j �L�C�N�N�3�c�q�¡�a�0�� �c�j�a�¡�,�G�R�a�N�� �q���a �7�a�3�3�j�R�s�N �" �K�R�N�a�R�q�C���Y �p�¡�<���a�N�� �q���a �C �0�3�j �N�¡�a�A
�L���c�j�3 �C�,�G�3�3�u�C�c�j�3�a���N�0�3 �L�3�0 �@���I�q�L�3�j�3�a�0�E�n�U�� �@�·�I�. �$�¡�,�G�Ñ�q�3�a�<�·�N�<���a �R�,�@ �N�3�0�8���I�I�N�� �j�a�¡�0�Y �7�R�a�0�R�N�3�j �q���a �3�N �c�j���N�0���a�0�L�R�0�3�I�I
���q �T�3�n�<�3�R�j �9�z�: �R�,�@ �L���N �c�C�j�j�3�a �8�w�a�� �U�3�a�c�R�N�3�a �0�¡�a �$���G�. �j�a�3 �8�a���L �R�,�@ �j�a�3 �U�· �j���G�3�j�Y �K�C�G���3�I �R�,�@ �E���< �c���j�j �8�a���L �j�C�I�I�c���L�L���N�c
�L�3�0 �8�Ñ�a���a�3�N�Y �/�3�j �¡�a �j�a�·�N�<�j�. �L�w�,�G�3�j �j�a�·�N�<�j�Y �7�Ñ�a�0�3�I�3�N �¡�a ���j�j �N�¡�a �L���N �3�N �<�·�N�< �c���j�j �c�C�< �$�3�@�Ñ�q�3�a �L���N �C�N�j�3 �8�n�N�0�3�a�� �L�3�a �U�·
�q���0 �c�R�L �¡�a �$�3�G�q�¡�L�j �3�I�I�3�a �3�E �" �L���N �c�C�j�j�3�a �c�R�L �L���N �c���j�j�3 �c�C�<�Y �M�·�<�a�� �I�¡�<�3�c�8�Ñ�a�¡�N�0�a�C�N�<���a �¡�a �@�3�I�j �3�N�G�3�I�j �C�N�j�3 �L�Ñ�E�I�C�<���Y �2�N
���N�N���N �c���G �c�R�L �c�I�·�a �3�N �¡�a �0�3�N �R�j�a�R�I�C�<�� �c�G�C�,�G�I�C�<�@�3�j �c�R�L �0�3 ���8�a�C�G���N�c�G�� �,�@���n�{�Ñ�a�3�a�N�� �$�3�c�C�j�j�3�a�Y ���j�j �G�Ñ�a�� �3�N �c�j���N�0���a�0�$�C�I �C
�0�3�N�N�� �j�3�a�a�¡�N�< �G�a�¡�q�3�a �c�C�N �L���N�Y

�#�3�c�Ñ�G �U�· �m�N�C�q�3�a�c�C�j�w �R�8 �H�C�$�3�a�C��
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�p�C �$�3�c�Ñ�G�j�3 �n�N�C�q�3�a�c�C�j�3�j�3�N �C �+�R�N�G�a�w�. �7�a�3�3�j�R�s�N�. �K�R�N�a�R�q�C�� �R�,�@ ���$�C�0�E���N �C �3�N �c�I���<�c �8���,�j�A�~�N�0�C�N�< �L�C�c�c�C�R�N�Y �p�C �q���a �$�¡�<�<�3
�j�q�· �L�3�0�I�3�L�L���a �C �2�K�b�A�+�/�+ �V�+�R�L�L�C�j�j�3 �8�R�a �/�3�q�3�I�R�U�C�N�< �+�R�n�N�j�a�C�3�c�W �R�,�@ �q�C �q���a �L�w�,�G�3�j �C�N�j�a�3�c�c�3�a���0�3 ���q �@�n�a �c�C�j�n���j�C�R�N�3�N
�8�Ñ�a �L���j�3�L���j�C�G�3�a �c�·�< �n�j �C �0�3�N�N�� �0�3�I ���q ���8�a�C�G���Y �/�3�c�c�q�¡�a�a�3 �q���a �c�C�j�n���j�C�R�N�3�N �R�,�@ �8�Ñ�a�n�j�c�¡�j�j�N�C�N�<���a�N�� �L�C�N�0�a�3 �<�w�N�N�c���L�L�� �C
�0�3 �j�a�3 �8�Ñ�a�c�j�� �I�¡�N�0�3�a�N�� �L�3�0���N �0�3�N �q���a ���q�<�E�R�a�j �$�¡�j�j�a�3 �C �2�I�8�3�N�$�3�N�c�G�n�c�j�3�N�Y �p���0 �c�R�L �q���a �a�Ñ�a���N�0�3 �q���a �@�n�a �n�U�U�c�G���j�j���0�3 �q�·�a��
�$�3�c�Ñ�G �q�3�a�G���0�3 �q���a���Y �#���a�� �0�3�j �8���G�j�n�L ���j�j �N�·�<�R�N �n�j�C�8�a�·�N �<�Ñ�a �c�C�< �L�Ñ�0���N ���j�j �G�R�L�L�� �R�,�@ �@�¡�I�c�� �U�· �j�w�,�G�c �<�3 �3�j�j �3�a�G�¡�N�N���N�0�3
�R�,�@ �3�N �$�3�G�a�¡�8�j�3�I�c�3 �U�· ���j�j �0�3�j �L���j�3�L���j�C�G�3�a�N�� �C �0�3�c�c�� �L�C�N�0�a�3 �I�¡�N�0�3�a �<�Ñ�a �¡�a �N�·�<�R�j �c�R�L �a�¡�G�N���c �R�,�@ �c�R�L �@���a �$�3�j�w�0�3�I�c�3�Y

�7�Ñ�a�n�j�R�L �0�3�c�c�� ���8�a�C�G���N�c�G�� �a�3�c�R�a �@���a �q�C �R�,�G�c�· �<�E�R�a�j �3�N �0�3�I �G�R�a�j���a�3 �a�3�c�R�a �C �2�n�a�R�U�� �0�3�N �c�3�N���c�j�3 �j�C�0�3�N�. �8�a���L�8�Ñ�a ���I�I�j �C
�c���L�$���N�0 �L�3�0 �0�3 �·�a�I�C�<�� �L�Ñ�j�3�N�� �L�3�0 �2�K�b�A�+�/�+�Y �/�3�j �a�R�I�C�<�� �L�3�0 ���j�j �a�3�c�� �L�3�0 �K�C�G���3�I �q���a ���j�j �0�3�j ���I�I�j�C�0 �<�C�,�G ���j�j �G�I�¡�L�L��
�C�N �N�·�<�R�j �3�u�j�a�� �C �U�a�R�<�a���L�L�3�j�Y ���j�j �c�C�j�j�� �R�,�@ �G�I�¡�L�L�� �3�N �Ñ�I �U�· �@�R�j�3�I�I�3�j �q���a �C�N�<�3�j �8�Ñ�a �@�R�N�R�L�Y �B �#�n�0���U�3�c�j �q���N�0�a���0�3 �q�C �C
�j�q�· �j�C�L�L���a �n�U�U �8�Ñ�a �3�j�j �$�3�a�< �8�Ñ�a ���j�j �·�G�� �L�3�0 ���$���a�N�3�N�c �E�¡�a�N�q�¡�<���. �3�N �E�¡�a�N�q�¡�<�c�I�C�N�E�3 �c�R�L �0�a�3�q�c �R�,�@ �$�3�L���N�N���0�3�c ���q �$���a�N�Y
�B �K���0�a�C�0 �·�G�j�3 �q�C �n�U�U �C �$�3�a�<�3�N �R�,�@ �q���N�0�a���0�3 �n�U�U �8�Ñ�a �b�C�3�j�3 �T�C�,�R�c�. �,�� �l�z�z�z �L�Ñ�@�Y �M�¡�a �q�C �q���a �C �i�a�C�3�c�j�3 �U���c�c���0�3 �q�C �U�· ���j�j
�$�3�c�Ñ�G�� �c�I�R�j�j�3�j �/�n�C�N�R �0�¡�a �`�C�I�G�3 �c�G�a�3�q �c�C�N�� �3�I�3�<�C�3�a�Y ���q �N�·�<�R�N ���N�I�3�0�N�C�N�< �@���0�3 �q�C �3�8�j�3�a �c�I�R�j�j�c�$�3�c�Ñ�G�3�j �c�3�u �j�C�L�L���a �Ñ�q�3�a
�C�N�N���N �q�C �q���a �j�q�n�N�<�N�� ���j�j �q���a�� �U�· �•�w�<�U�I���j�c�3�N�Y �p���a�8�Ñ�a �C�N�j�3 �j�� �3�N �G�R�a�j �c�q�¡�N�< �j�C�I�I �p�3�N�3�0�C�<�] �p�C �@���N�N �L�3�0 �•�w�<�3�j�. �L�3�N �0�3�j
�q���a �G�N���U�U�j�Y

�K�C�G���3�I �q���a �R�U�j�C�L�C�c�j�. �3�N �L�w�,�G�3�j �<�R�0 �q�¡�N �R�,�@ �0�3�j �U�3�a�8�3�G�j�� �a�3�c�c�¡�I�I�c�G���U�3�j�Y �D���< �G�R�L�L�3�a ���j�j �c���G�N�� �@�R�N�R�L �L�w�,�G�3�j�. �R�,�@
�E���< �¡�a �L�w�,�G�3�j �I�3�0�c�3�N �Ñ�q�3�a ���j�j �0�3�N �c�C�c�j�� �a�3�c���N �N�n �¡�a �<�E�R�a�0�Y

���N�0�3�a�c �r�¡�N�0���@�I �¡�a �$�C�$�I�C�R�j�3�G���a�C�3 �q�C�0 �F���a�R�I�C�N�c�G�� �B�N�c�j�C�j�n�j�3�j �V�8�Y�0�Y �K���j�3�L���j�C�G�$�C�$�I�C�R�j�3�G�3�j �F�i�?�W
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Mikael Passare 1959|2011

Christer O. Kiselman

Svenska matematikersamfundets ordf•orande Mikael Passare omkom i en olycka i
Oman den 15 september 2011.1 Hans n•armaste •ar hustrun Galina Passare, sonen
Max och dottern M•arta.

Mikael var f•odd i V•aster�as den 1 januari 1959 och gjorde en snabb och lysande
karri•ar som matematiker. Han b•orjade studera vid Uppsala universitet redan h•osten
1976, blott sjutton och ett halvt �ar gammal han gick d�a fortfarande p�a gymnasiet,
som han l•amnade i juni 1978. Han var senare assistent vid Uppsala universitet och
avlade h•ogskoleexamen d•ar 1979. Han doktorerade med mig som handledare och
disputerade den 15 december 1984. Han var forskarassistent (halv tj•anst) och h•og-
skolelektor (halv tj•anst) vid Stockholms universitet 1985-01-01|06-30, forsknings-
assistent (NFR) 1985-07-01|1986-08-31 och senare forskarassistent 1987-07-01|
1990. Han �ck titeln oavl•onad docent 1988-01-28. Han var h•ogskolelektor (heltid)
fr�an och med 1988-07-01, tidvis tj•anstledig. Senare var han forskningslektor vid
Kungliga tekniska h•ogskolan 1990-07-01|1994 och blev utn•amnd att vara professor
vid Stockholms universitet fr�an och med 1994-10-01.

Han tillbringade fyra akademiska �ar i fyra olika l•ander: l•as�aret 1980/81 var han
vid Stanford University; 1981/82 vid Lomonosovuniversitetet i Moskva; 1986/87
vid Universit�e Pierre et Marie Curie, Paris VI (han var ocks�a en hel del p�a Orsay,
Paris IX), och 1992/93 vid Humboldt-Universit•at zu Berlin. Han var g•astprofessor
i Frankrike ett ertal g�anger: i Toulouse, Grenoble, Bordeaux (tv�a g�anger), Paris
VII och Lille.

Mikael �ck Lundstr•om{ �Amans stipendium f•or h•osten 1984 och v�aren 1985,
Marcus och Marianne Wallenbergs pris 1988, Lilly och Sven Thur�eus' pris 1991
och G•oran Gustafssons pris 2001.

Mikael var en mycket uppskattad forskare och l•arare med omfattande ut�atriktad
verksamhet. Han var prefekt f•or Matematiska institutionen 2005-01-01|2010-08-31
och f•orest�andare f•or det nyligen skapade Stockholms Matematikcentrum, gemensamt
f•or Stockholms universitet och Kungliga tekniska h•ogskolan.

Som ordf•orande i Svenska nationalkommitt�en f•or matematik ledde han den
svenska delegationen till Internationella matematiska unionens generalf•orsamling
i Bangalore, Karnataka, Indien, i augusti 2010.

1D•oden konstaterades den 16 september, som allts�a nu blivit hans o�ciella d•odsdag (Galina
Passare, personligt meddelande 2011-10-16).
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Mikael Passare var bitr•adande f•orest�andare f•or Institut Mittag-Le�er, Djurs-
holm, fr�an 2010 och gjorde en stor insats f•or institutet, bl.a. genom att organisera
Klein-dagar f•or l•arare och en forskarskola f•or skolelever.

Med b•orjan 2001-07-01 var han under tio �ar en av redakt•orerna f•or Arkiv f•or
matematik (Ari Laptev, personligt meddelande 2011-10-19). Under fem �ar, 2004-
04-01|2009-06-25, var han en av Associate Editors f•orJournal of Mathematical
Analysis and Applications(Don Prince, personligt meddelande 2011-10-13).

Mikael var medlem av Svenska kommitt�en f•or matematikutbildning (SKM) fr�an
januari 1997, d�a SKM startade sin verksamhet, till december 2004. Mikaels insatser
i SKM drevs av hans stora engagemang f•or skolans matematik. Han deltog akt-
ivt i arbetet med organisering av ut�atriktade m•oten, f•orfattande av remisser och
uppvaktningar hos politiker och tj•anstem•an p�a departementet och Skolverket. (Gerd
Brandell, personligt meddelande 2011-10-17.)

Den fr�aga han •agnade sitt st•orsta intresse och d•ar han lade ner mycket arbete
var den internationella t•avlingen K•angurun Matematikens Hopp. Han tog initi-
ativ till att l�ata SKM starta en svensk upplaga av denna �ar 1999. Han stod f•or
•overs•attningen av problemen, som kom p�a engelska eller franska, •anda fram till
2009. Han kontrollerade ocks�a sedan att matematiken fortfarande var korrekt efter
det att spr�aket anpassats till elevgrupperna. Han deltog ocks�a �atminstone under de
f•orsta fem{sex �aren i arbetet med att v•alja ut problem till den svenska versionen.
Han fortsatte med sitt engagemang f•or t•avlingen •aven efter sin tid i SKM. Den drivs
av SKM i samverkan med Nationellt centrum f•or matematikutbildning (NCM) och
omfattade�ar 2010 •over 80 000 deltagare p�a alla skolstadier i Sverige. (Gerd Brandell,
personligt meddelande 2011-10-17; Karin Wallby, personligt meddelande 2011-10-
19.)

Mikael var ledamot av ledningsgruppen f•or den nationella forskarskolan i mate-
matik med •amnesdidaktisk inriktning fr�an mars 2000 till dess avslutning i december
2006. Skolan, som hade omkring 20 doktorander, �nansierades av Riksbankens
Jubileumsfond och Vetenskapsr�adet. Han bidrog aktivt och konstruktivt till att
forma utbildningen inom forskarskolan genom sitt arbete i ledningsgruppen och sin
medverkan i en rad m•oten f•or doktorander och handledare inom forskarskolans ram.
Han var projektledare f•or forskarskolans verksamhet vid Matematiska institutionen
vid Stockholms universitet. Tv�a av forskarskolans doktorander var knutna dit, Kirsti
Hemmi L•ofwall och Andreas Ryve, som b�ada disputerade 2006. Mikael ansvarade
dessutom f•or ett avslutande projekt under �aren 2007 och 2008 vid Stockholms uni-
versitet. (Gerd Brandell, personligt meddelande 2011-10-17.)

Sonja Kovalevsky-skolan i Stockholm, en frist�aende grundskola, startade sin verk-
samhet l•as�aret 1999/00. Dess pro�l•amnen var schack, matematik och ryska. Av-
sikten var bl.a. att ta till vara de pedagogiska erfarenheter som vunnits i Ryssland.
Mikael var med i skolans styrelse fr�an b•orjan.

Vid sin d•od var Mikael ordf•orande i Svenska matematikersamfundet och dess-
utom medlem i Europeiska matematikersamfundets kommitt�e f•or samarbete med
utvecklingsl•ander (CDC). Hans engagemang f•or matematiken i Afrika beskrivs i ett
senare avsnitt.
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Mikaels nio doktorer

Mikael handledde nio doktorander till doktorsexamen. De •ar registrerade i the
Mathematics Genealogy Project, och •ar:

Yang Xing, 1992, Stockholms universitet:Zeros and Growth of Entire Functions
of Several Variables, the Complex Monge{Amp�ere Operator and Some Related
Topics.

Mikael Forsberg, 1998, Kungliga tekniska h•ogskolan:Amoebas and Laurent Series.

Lars Filipsson, 1999, Kungliga tekniska h•ogskolan:On Polynomial Interpolation
and Complex Convexity.

Timur Sadykov, 2002, Stockholms universitet:Hypergeometric Functions in Several
Complex Variables.

Hans Rullg�ard, 2003, Stockholms universitet: Topics in Geometry, Analysis and
Inverse Problems.

Johan Andersson, 2006, Stockholms universitet:Summation formulae and zeta func-
tions.

Alexey Shchuplev, 2007, Stockholms universitet:Toric Varieties and Residues.
August Tsikh var andre handledare.

David Jacquet, 2008, Stockholms universitet:On Complex Convexity.

Lisa Nilsson, 2009, Stockholms universitet:Amoebas, Discriminants, and Hyper-
geometric Functions. August Tsikh var andre handledare.

Mikaels matematik

Residyteori

Mikael blev snabbt k•and som en framst�aende forskare inom komplex analys i era
variabler, d•ar hans avhandling var ett viktigt genombrott med nya resultat om
residyteori.2 Den hade titeln Residues, Currents, and Their Relation to Ideals of
Holomorphic Functions[1984]. Den publicerades senare i [1988c].

Residyteori i era variabler •ar en notoriskt sv�ar del av den komplexa analys-
en. Mikaels arbete var inspirerat av den argentinske matematikern Miguel E. M.
Herrera (1938{1984). Miguel och jag var samtidigt vid Institute for Advanced Study
i Princeton det akademiska �aret 1965/66, och det var d•ar jag l•arde mig om residyer
av honom. Hans arbeten, som senare kulminerade i den mycket citerade boken av

2Mikael skrev residu i b•orjan f•or engelskans residue och franskansr�esidu , till exempel i sem-
inarietitlarna 1984-12-10 och 1985-03-20. Senare •andrade han tillresidy. Kungl. Vetenskaps-
Societeten i Uppsala gav honom Thur�euspriset 1991 med motiveringen "f•or hans arbeten om
residyer och approximation inom teorin f•or funktioner av era komplexa variabler", och hans f•ore-
drag 1991-11-08 hade titeln "Residyer i era variabler". Vid middagen efter�at undrade societetens
sekreterare Lars-Olof Sundel•of varf•or han stavade medy. I sitt tacktal f•orsvarade Mikael detta
skrivs•att och h•anvisade till svenska ord som •aventyr , lektyr och meny. Han h•oll upp matsedeln,
d•ar det alldeles tydligt stod MENY, och fortsatte efter en liten paus: "Det ser lovande ut!".
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Cole� och Herrera (1978), var v•alk•anda l�angt tidigare. P�a n�agot s•att kunde jag
f•ormedla detta intresse till Mikael utan att sj•alv forska s•arskilt mycket p�a residyer.
Ocks�a Alicia Dickenstein, som var elev till Miguel och disputerade 1982, kunde
senare f•ormedla dennes id�eer till Mikael. N•ar det g•allde integralformler tog Mikael
r�ad fr�an Bo Berndtsson, redan d�a en framst�aende specialist p�a s�adana.

Medan residyer i en komplex variabel varit v•al f•orst�adda l•ange, •ar situationen en
annan i era variabler. Det fanns pionj•arer som Henri Poincar�e (1854{1912) och Jean
Leray (1906{1998). Alexandre Grothendieck (f. 1928) utvecklade en erdimensionell
residyteori inom algebraisk geometri, men den var mycket abstrakt. Genom arbeten
av Miguel Herrera, Fran�cois Norguet (f. 1929) och Pierre Dolbeault (f. 1924) kunde
teorin knytas till distributionsteorin, som Laurent Schwartz (1915{2002) utvecklat,
och det var den v•agen som Mikael fortsatte att g�a. Han samarbetade mycket med
August Tsikh, som ocks�a var medhandledare f•or tv�a doktorander.

Residyer i en komplex variabel

I en komplex variabel kan vi konstatera att det �nns mycket symmetri:
Z

"< jzj<r

zj �zk f (jzj)dx ^ dy = 0; j; k 2 Z; j 6= k:

Detta inneb•ar att tunga massor balanseras, och g•or att man i komplex analys kan
klara sig med principalv•ardet (valeur principale, VP; principal value, PV), och inte
beh•over den mer sv�arbegripliga och instabila konstruktionen den •andliga delen (par-
tie �nie , PF; �nite part , FP). (I reell analys dyker d•aremot den •andliga delen ound-
vikligen upp: den distribution p�a reella axeln som ges av funktionen logjxj, x 2 R ,
har derivatan PV(x � 1) och andraderivatan� FP(x � 2).)

Om vi delar upp en glatt funktion ' som ' (z) = P(z) + R(z), d•ar P •ar ett
polynom av grad h•ogstm � 1, ochR(z)=zm •ar begr•ansad n•ara origo, s�a f�ar vi

Z

"< jzj<r

' (z)
zm

dx ^ dy =
Z

"< jzj<r

R(z)
zm

dx ^ dy !
Z

jzj<r

R(z)
zm

dx ^ dy n•ar " ! 0:

Vi de�nierar principalv•ardet PV(1=zm ) av 1=zm genom
�

PV
� 1

zm

�

; '
�

= PV
Z

C

' (z)
zm

dx ^ dy = lim
" ! 0

Z

"< jzj

' (z)
zm

dx ^ dy;

som existerar f•or alla testfunktioner ' 2 D (C). Om nu f=g •ar meromorf med en
pol i origo, s�a har vi

*

PV

 
f
g

!

; '

+

= PV
Z

C

f (z)
g(z)

' (z)dx ^ dy; ' 2 D (C);

och vi de�nierar residyn res(f=g) genom

res

 
f
g

!

=
@
@�z

PV

 
f
g

!

2 D 0(C):
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Residyer i era variabler

I era komplexa variabler de�nierar vi principalv•ardet PV( f=g) genom formeln
*

PV

 
f
g

!

; '

+

= lim
" ! 0

Z

jgj>"

f '
g

= lim
" ! 0

Z �f '
g

;

d•ar � = � (jgj="), � en glatt funktion p�a reella axeln med � : R ! [0; 1], � (t) = 0
f•or t 6 1, � (t) = 1 f•or t > 2.

Residystr•ommen•ar �@PV(f=g). Kan produkterna

(PV( f 1=g1))(PV( f 2=g2)) ;
�
@(PV( f 1=g1))

�
(PV( f 2=g2))

och andra liknande produkter de�nieras?
Schwartz visade (1954) att man i allm•anhet inte kan multiplicera tv�a distrib-

utioner med varandra. Han angav tre distributioneru; v; w 2 D 0(R ), d•ar uv, vw,
(uv)w och u(vw) alla har god mening, men d•ar (uv)w 6= u(vw). Han tog u =
VP(x � 1), principalv•ardet av 1=x; v = x, den glatta funktionen v(x) = x (som
kan multipliceras med varje distribution); ochw = � , Diracm�attet placerat i origo.
D�a •ar uv = 1, ( uv)w = � , medan vw = 0, u(vw) = 0. Det �nns allts�a inte en
associativ multiplikation. Men trots detta kan det h•anda att vissa distributioner
kan multipliceras.

Mikaels konstruktion av residystr•ommar •ar denna: tagf = ( f 1; : : : ; f p+ q), g =
(g1; : : : ; gp+ q) och betrakta gr•ansv•arden

lim
" j ! 0

f 1

g1
� � �

f p+ q

gp+ q

�@�1 ^ � � � ^ �@�p � � p+1 � � � � p+ q;

d•ar � j = � (jgj j="j ) och " j g�ar mot noll p�a n�agot s•att. Cole� & Herrera (1978)
tog q = 0 eller 1 och antog att " j g�ar mot noll mycket fortare •an " j +1 , vilket h•ar
inneb•ar att " j ="m

j +1 ! 0 f•or alla m 2 N och j = 1; : : : ; p+ q� 1; det handlar n•astan
om ett itererat gr•ansv•arde. Detta ger upphov till det egendomliga f•orh�allandet att
kontruktionen beror p�a hur man ordnat funktionerna. Mikael tog i st•allet " j = " sj f•or
�xa s1; : : : ; sp+ q. Gr•ansv•ardet, som betecknas medRpPq[f=g](s), d•ar vi nu skriver
[: : : ] f•or principalv•ardet, existerar inte f•or godtyckliga sj . Men han visade [1985:728]
att, om man tar bort •andligt m�anga hyperplan, s�a •ar RpPq[f=g](s) lokalt konstant
i en •andlig uppdelning av simplexet

� = f s 2 R p+ q; sj > 0;
X

sj = 1g;

s�a att medelv•ardet

RpPq

"
f
g

#

=
Z
�
�

RpPq

"
f
g

#

(s) = �@

"
f 1

g1

#

^ � � � ^ �@

"
f p

gp

#

�

"
f p+1

gp+1

#

� � �

"
f p+ q

gp+ q

#

existerar (de�nition A i [1987]).
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I den lilla uppsatsen [1993c] diskuterar han m•ojligheten att de�niera PV(x � 1)�
p�a reella axeln och �nner att den borde vara � 1

2 � 0, n•amligen som medelv•ardet av� � 0

och noll. Det •ar en reell motsvarighet till det medelv•arde •over � som han behandlat
i det komplexa fallet.

Leibniz' regel f•or derivatan av en produkt och n�agra andra regler i di�erential-
kalkylen g•aller; exempelvis har vi [1988d:43]:

� 1
z1

� � z1

z2

�

=
� 1
z2

�

;

vilket ger �

@
� 1
z1

�� �� 1
z1

� � z1

z2

��

=
�

@
� 1
z1

�� � 1
z2

�

;

medan
��

@
� 1
z1

�� � 1
z1

�� � z1

z2

�

=
1
2

z1

 

@

"
1
z2

1

#! � 1
z2

�

=
1
2

�

@
� 1
z1

�� � 1
z2

�

:

Den associativa lagen g•aller s�aledes inte.
Vi s�ag i Schwartz' exempel att en associativ multiplikation inte •ar m•ojlig i

allm•anhet; det n•amnda exemplet f�ar oss att undra om det g�ar att de�niera en
associativ multiplikation f•or vissa residystr•ommar.

F•or fullst•andiga sk•arningar, d.v.s. n•ar de gemensamma nollst•allena tillf 1, f 2, . . . ,
f p har maximal codimension, visade Mikael en divisionsformel med rest:

h =
pX

1

gj f j + h � Res;

d•ar Res •ar residystr•ommen, som •ar en faktor i restenh � Res och har egenskapen
att f j � Res = 0 f•or alla j . Det inneb•ar att h h•or till idealet genererat av f 1; : : : ; f p

om och endast om Res� h •ar noll. Detta •ar en vacker karakt•arisering av idealen av
holomorfa funktioner och f•orklarar valet av titel p�a arbetena [1984, 1986, 1988c].
Karakteriseringen av idealtillh•orighet med hj•alp av residyer visades oberoende och
ungef•ar samtidigt av Alicia Dickenstein och Carmen Sessa (1985:424).

F•or fullst•andiga sk•arningar har vi enligt [1988d:42, Theorem 4 iii)]

gj RpP1[1=g] = 0; g = ( g1; : : : ; gp+1 ); j = 1; : : : ; p;

medan exemplet [1988d:43, Example 3] visar att detta inte s•akert g•aller allm•ant:

z2@
� 1
z1

�

^ @

"
1
z2

2

#

= @
� 1
z1

�

^ @
� 1
z2

�

6= 0:

Andra exempel i denna nya kalkyl •ar [1988d:43]:
"

1
z1

#
�@

"
1
z2

2

#

= 2

"
1

z1z2

#
�@

"
1
z2

#

och �@

"
1
z1

#

^ �@

"
1
z2

2

#

= 2 �@

"
1

z1z2

#

^ �@

"
1
z2

#

:
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Den ursprungliga de�nitionen och den de�nition som utnyttjar meromorf fort-
s•attning •overensst•ammer [1987:159]:

RpPq

"
1
g

#

= lim
" ! 0

�@jg1j"

g1
^ � � � ^

�@jgpj"

gp
�

jgp+1 j"

gp+1
� � �

jgp+ qj"

gp+ q
:

H•ar •ar v•anstra ledet de�nierat enligt de�nition A ovan, medan h•ogra ledet kallas
de�nition B och •ar den som uppst�ar genom meromorf forts•attning (fast detta inte
syns direkt).

I ett CV som Mikael skrev �ar 2000 n•amner han ett bokprojekt med August Tsikh
som medf•orfattare och som hade titelnMultidimensional Residues and Toric Vari-
eties. Han ger en detaljerad inneh�allsf•orteckning •over bokens fem kapitel. Senare
•overgav de detta projekt eftersom am•obor och tropisk geometri blev intressantare
f•or dem, och de siktade p�a att i st•allet skriva en bok om am•obor (August Tsikh,
personligt meddelande 2011-10-06).

Lineell konvexitet

Andr�e Martineau (1930{1972) h•oll n�agra seminarier om lineell konvexitet (convexit�e
lin�eelle ) i Nice under l•as�aret 1967/68, d�a jag var d•ar. Det •ar en typ av komplex kon-
vexitet som •ar starkare •an pseudokonvexitet och svagare •an konvexitet. Eftersom jag
ans�ag att resultaten f•or denna konvexitetsegenskap var alltf•or spridda i litteraturen
och inte alltid hade f�att optimala bevis, rekommenderade jag Mikael att skriva en
•oversiktsartikel om •amnet.

�A ena sidan var nog detta r�ad ett mycket gott r�ad, ty han fann en m•angd result-
at i samarbete med sina v•anner Mats Andersson och Ragnar Sigurgsson (Mikaels
matematiske farbror), men �a andra sidan var det kanske inte ett gott r�ad, ty den
d•ar •oversiktsartikeln bara v•axte och v•axte och tv�a preprints cirkulerade med b•orjan
19913 och d�a hade de redan h�allit p�a l•ange! Artikeln blev en hel bok, som inte
kom ut f•orr•an �ar 2004 [2004b]. Hur som helst •ar det tack vare Andr�e Martineau som
lineell konvexitet kom att studeras i Norden, och boken har blivit ett standardverk.

I boken studerar f•orfattarna ing�aende det som Martineau kallade stark lineell
konvexitet (convexit�e lin�eelle forte), och som han inte karakt•ariserade geometriskt.
Denna konvexitet, i boken kalladC-convexity, •ar inte knuten till n�agon h•oljes-
operator, eftersom snittet av tv�a starkt lineellt konvexa m•angder inte beh•over ha
egenskapen, och har d•armed en annan karakt•ar •an lineell konvexitet och vanlig
konvexitet.

Am•obor och tropisk geometri

Mikaels sista arbeten handlar om am•obor och co-am•obor. En am•obas ryggrad
i den matematiska zoologin •ar am•oborna vertebrater •ar en tropisk hyperyta.

3Jag har inte kvar n�agon dokumentation om n�agot preprint fr�an 1991, men i det CV Mikael
skrev 2000 n•amns tv�a: Andersson, Mats; Passare, Mikael; Sigurdsson, Ragnar (1995), Complex
convexity and analytic functionals I, Reykjav��k, 71 ss.; och (2000), Complex convexity and analytic
functionals II, Reykjav��k och Sundsvall, 103 ss. Boken [2004b] kom att omfatta xii + 160 ss.
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Tropisk matematik •ar en ganska ny gren av matematiken, d•ar addition och multi-
plikation ers•atts av maximum-operationen och addition, n�agot liknande att ta log-
aritmen av en summa och av en produkt. Hans intresse i tropisk matematik var
ett brott med hans tidigare arbeten om komplex analys, som han en g�ang j•amf•orde
med min •overg�ang till digital geometri.

En am•oba •ar en m•angd i R n som de�nieras s�alunda. L�at 
 vara en •oppen konvex
delm•angd i R n och de�niera

! = f z 2 Cn ; Log(z) 2 
 g;

urbilden av 
 under avbildningen Log, som de�nieras som

Log(z) = (log jz1j; logjz2j; : : : ; logjzn j); z 2 (C r f 0g)n :

Om f •ar de�nierad i ! , s�a •ar dess am•oba bilden i 
 av m•angden av dess nollst•allen
i ! . Termen inf•ordes av Gelfand et al. (1994).

Naturligtvis kan man studera bilden i 
 av vilken m•angd som helst, men just
nollst•allesm•angder f•or vissa funktioner ger upphov till intressanta m•angder. En
am•oba •ar typiskt en sluten semianalytisk m•angd med tentakler som g�ar ut mot
o•andligheten och som separerar komponenterna i am•obans komplement. Antalet
s�adana komponenter •ar h•ogst lika med antalet heltalspunkter i Newtonpolytopen
f•or f om f •ar ett Laurentpolynom; i vissa fall lika med detta antal [2000a].

Och givetvis kan man studera nollst•allesm•angden direkt i! utan att ytta sig
till 
. Att det •and�a har intressanta konsekvenser att ta logaritmen visar Mikael i
[2008a]: det handlar om areabevarande!

En co-am•oba •ar de�nierad p�a motsvarande s•att, men med avbildningen Log
ersatt av avbildningen Arg(z) = (arg z1; argz2; : : : ; argzn ).

En r•at linje i planet kan beskrivas med en ekvation

�x + �y +  = 0;

och d•armed som knycklinjen f•or den konvexa funktionen

f (x; y) = ( �x + �y +  ) _ 0; (x; y) 2 R 2;

d•ar maximum-operationen skrivs med_: s_ t = max( s; t), s; t 2 R . Om vi ers•atter
multiplikationen med addition och additionen med maximum-operationen, f�ar vi

g(x; y) = ( � + x) _ (� + y) _ ; (x; y) 2 R 2:

En tropisk r•at linje kan vi d•arf•or de�niera som knycklinjerna f•or funktionen g, som
best�ar av tre str�alar. De g�ar ut fr�an punkten (  � �;  � � ) i riktningarna (1 ; 1),
(� 1; 0) och (0; � 1).

Om p = ( p1; p2) och q = ( q1; q2) •ar tv�a punkter i planet med

q1 6= p1; q2 6= p2 och q2 � q1 6= p2 � p1;
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s�a kan man l•att visa att det genom p och q g�ar en och endast en tropisk r•at linje.
Om n�agot av villkoren inte •ar uppfyllt, s�a g�ar det o•andligt m�anga tropiska r•ata linjer
genomp och q, men Mikael f•orklarade att man d�a endast skall r•akna med de linjer
som •ar stabila under sm�a st•orningar; d�a f�ar man fram en enda linje. P�a samma s•att
sk•ar tv�a icke sammanfallande tropiska r•ata linjer varandra i en enda punkt om vi
endast accepterar sk•arningspunkter som •ar stabila under sm�a st•orningar.

Liksom i sf•arisk geometri �nns det allts�a inga icke sammanfallande parallella
linjer. Man kan forts•atta s�a och fr�aga vilka av den euklidiska geometrins axiom som
•ar uppfyllda i den tropiska geometrin.

Likheten med logaritmering grundar sig p�a formlerna

log(xy) = log x + log y; x; y > 0; och

logx _ logy 6 log(x + y) 6 log 2 + (log x _ logy); x; y > 0:

I den lilla uppsatsen [2008a], som •ar en p•arla, visar Mikael hur am•obabegreppet
kan anv•andas f•or att visa den v•alk•anda formeln� (2) =

P 1
1 1=n2 = � 2=6 � 1;644 934

(det s�a kallade Baselproblemet).

Plurikomplexa seminariet

Jag b•orjade med en seminarieserie i Uppsala under 1970-talet. I b•orjan var den mera
som en studiegrupp, och hade inget namn, eftersom jag t•ankte att ett namn kunde bli
begr•ansande. Men sedan uppt•ackte jag att n•astan allt handlade om era komplexa
variabler, och vid ett bes•ok i Strasbourg s�ag jag att Jean-Pierre Ramis hade anv•ant
namnet S�eminaire pluricomplexe. Det l•at lagom mystiskt, och jag snodde det till
Uppsala. H•osten 1980 var rubrikenPlurikomplex analys och geometri; v�aren 1981
Plurikomplex analys, och fr�an och med v�aren 1982 Plurikomplexa seminariet.

Mikaels f•orsta f•oredrag i seminariet h•oll han h•osten 1978. Han refererade d�a
valda delar av Lev Isaakovi�c Ronkins lilla bokGrunderna av teorin f•or analytiska
funktioner av era variabler (1977), som kommit ut p�a ryska i en upplaga p�a 2 700
exemplar i Kiev �aret innan och kostade 93 kopek. Uppgiften var en del av examin-
ationen p�a kursen Matematik D.

Seminarief•oredrag som h�allits av Mikael Passare

1978-11-13:Analytisk forts•attning. (Redovisning av en "S•arskild uppgift" f•or Matem-
atik D).

1982-11-01:Henkin{Ramirez formulas for weight factors (according to Bo Berndts-
son and Mats Andersson).

1983-01-24:Godtyckliga omr�aden som projektioner av pseudokonvexa omr�aden.

1983-04-18:Integraloperatorer f•or att l•osa Cauchy{Riemanns ekvationer (efter
R. Michael Range).

1983-06-15:Samband mellan m•angder av Newtonkapacitet noll och pluripol•ara
m•angder (efter Azim Sadullev).
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1984-05-14:Ideal i ringen av holomorfa funktioner de�nierade medelst str•ommar, I.

1984-05-21:Ideal i ringen av holomorfa funktioner de�nierade medelst str•ommar,
II .

1984-12-10:Residuer, str•ommar och deras relation til l ideal av holomorfa funktioner
(j•amf•or [1984], som f•orsvarades fem dagar senare).

1985-03-20:Produkter av residustr•ommar (j•amf•or [1985]).

1986-01-17:A new proof for integral representation formulas without boundary term.

1986-04-14:Principal values of meromorphic functions.

1986-09-18:1. Shortcut to weighted representation formulas for holomorphic func-
tions (j•amf•or [1988a]). 2. Impressions from the International Congress of
Mathematicians, Berkeley.

1988-11-07:Kergin interpolation of entire functions (j•amf•or [1991a, 1991b]).

1989-02-22:Continuity of residue integrals in codimension two.

1989-05-24:Integral formulas and residues on complex manifolds.

1989-10-04:Kergin interpolation on C-convex sets.

1991-02-18:Mathematical impressions from Krasnoyarsk: 1. Holomorphic extension
from a part of the boundary. 2. Toric varieties.

1993-05-05:Projektiv konvexitet.

1994-05-19:Holomorphic di�erential forms on analytic sets.

1998-09-07:Amoebas and Laurent determinants(j•amf•or [2000a, 2004a]).

2000-03-14:Constant terms in powers of a Laurent polynomial.

2001-10-16:Complex convexity recent results of Kiselman and H•ormander.

2002-05-07:Discriminant amoebas.

2002-11-19:Algebraic equations and hypergeometric functions.

2003-03-04:The Lee{Yang circle theorem and geometry of amoebas.

2003-10-21:Am•obor, polytoper och tropisk geometri.

2004-01-10:Koam•obor och Mellin-transformer av rationella funktioner.

2010-03-09:(Co)amoebas of linear spaces.

2010-10-19:Mellin transforms and hypergeometric functions.

Seminarierna •agde under de f•orsta �aren rum i Uppsala med ett f•oredrag i stort sett
varje vecka. N•ar Mikael etablerat sig som professor blev de fr�an v�aren 1999 en
gemensam aktivitet f•or Uppsala universitet, Stockholms universitet och Kungliga
tekniska h•ogskolan. F•or att inte leda till s�a m�anga resor h•oll vi d�a tv�a f•oredrag
varannan vecka. Fr�an 2007, sedan jag •overg�att till digital geometri, matematisk
morfologi och diskret optimering, och Burglind Juhl-J•oricke l•amnat Uppsala uni-
versitet, blev den en verksamhet endast i Stockholm.
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Nordan

Mikael Passare tog, tillsammans med Mats Andersson och Peter Ebenfelt, initiat-
ivet till en serie m•oten om komplex analys i Norden. Mikael och Peter organiserade
den f•orsta konferensen, som •agde rum i Trosa 1997-03-14|16, Mats den andra, i
Marstrand 1998-04-24|26. Dessa �arligen �aterkommande m•oten �ck mot slutet av
det f•orsta m•otet efter en omr•ostning namnet Nordan en tydlig pendang till Les
Journ�ees complexes du Sud, som under l�ang tid •agt rum i s•odra Frankrike.

Mikael gav ut h•aften med svenskspr�akiga resum�eer av f•oredragen som alla
h�allits p�a engelska. Dessa h•aften kom ut med n�agra �ars f•orsening. Tolv s�adana
h•aften hann komma ut; han f•orberedde det trettonde, som skulle rapportera om
Nordan 13 i Borgarfjordur 2009, och bad 2011-09-10 Ragnar Sigurgsson att skriva
en inledning p�a isl•andska (Ragnar Sigurgsson, personligt meddelande 2011-10-04).

Lars Filipsson understryker (personligt meddelande 2011-10-06) att Mikael gav
ut h•aftena p�a svenska f•or att utveckla svenska termer inom h•ogre matematik,
speciellt inom komplex analys annars str•acker sig de svenska matematiktermerna
endast upp till det f•orsta eller m•ojligen det andra universitets�aret.

S�adana nordiska m•oten var n�agot som Mikael och Mats hade diskuterat och
planerat under m�anga �ar; de ville b�ada ha ett forum med mer avslappnad st•amning,
d•ar nordiska plurikomplexanalytiker, framf•or allt yngre, skulle k•anna sig litet mer
hemma •an p�a internationella konferenser, samt att de som verkade inom Norden
skulle l•ara k•anna varandra b•attre. Och initiativet blev en l�angvarig succ�e: det
femtonde m•otet •agde rum i R•ost�anga i Sk�ane 2011-05-06|08.

Afrika

Mikael Passare var ledamot av styrelsen f•or the International Science Programme
(ISP), Uppsala, och ledamot av styrelsen f•or the Pan-African Centre for Mathematics
(PACM) i Dar es-Salaam, Tanzania. Han var drivande inf•or skapandet av detta pan-
afrikanska centrum, som •ar ett samarbete mellan International Science Programme,
Stockholms universitet och University of Dar es-Salaam.

Mohamed E. A. El Tom, som •ar ordf•orande i styrelsen f•or PACM och tillika
ledamot av ISP:s referensgrupp f•or matematik, s•ager att hade det inte varit f•or
Mikael, s�a skulle PACM ha stannat som en id�e i dess initiativtagares huvud, d.v.s. i
Mohameds huvud; se El Tom (2011). Mikael arbetade med •overtygelse och entusi-
asm allt fr�an det att Mohamed f•oreslog detta f•or honom medan de promenerade p�a
en meroetisk arkeologisk fyndplats n•ara Khartoum i april 2004. (Mohamed El Tom,
personligt meddelande 2011-10-17.)

Mikael tog p�a ett tidigt stadium informell kontakt med Stockholms universitets
rektor, som st•allde sig positiv till id�en (Mohamed El Tom, personligt meddelande
2011-10-20).

Mikael och Mohamed diskuterade i oktober 2008 id�en med sektionens dekanus
Anders Karlhede och undrade om Stockholms universitet kunde vara en partner
i projektet, varefter Anders omedelbart tog upp fr�agan med fakultetens dekanus
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Stefan Nordlund. Denne visade sig vara mycket positiv, vilket blev avg•orande f•or
Stockholms universitets engagemang f•or PACM. (Anders Karlhede, personligt med-
delande 2011-10-19.)

D•arefter presenterade Mikael projektet f•or Matematiska institutionen. P�a in-
stitutionen hade man inga inv•andningar mot id�en, men det var naturligt att man
st•allde ett antal viktiga fr�agor som beh•ovde klarg•oras. Mikael insisterade, och han
uppeh•oll kontakten med Mohamed r•orande detta och liknande fr�agor under mer
•an tv�a �ar, varefter han lyckades f�a institutionens gillande f•or ett samarbete, som
syftade till att f�a till st�and centret vid n�agot l•ampligt universitet i Afrika.

Senare var han en inytelserik ledamot i den kommitt�e som satte upp en kort
lista •over t•ankbara v•arduniversitet f•or PACM. Han var ocks�a med i en delegation
som leddes av fakultetsdekanus Stefan Nordlund och som bes•okte n�agra av dessa
universitet och framf•orde rekommendationer till rektor.

Mikael fortsatte att •agna sin dyrbara tid �at centret. Hans sista uppdrag var
att s•atta upp och leda en kommitt�e f•or att hitta en f•orest�andare f•or centret, en
process som han startade redan innan han blivit ombedd av centrets styrelse att
�ata sig detta. S�adan var Mikael, f•ore andra i att t•anka och arbeta f•or viktiga m�al
utan att ha blivit ombedd att g•ora s�a. N•ar Mohamed f•ormedlade styrelsens beslut
ang�aende s•okkommitt�en, svarade han direkt, accepterade uppdraget och lovade att
�aterkomma med detaljerade f•orslag n•ar han �aterv•ant fr�an resan till Dubai, Oman
och Iran.

Mikaels entusiasm f•or centret var inte mindre •an n�agon annans, snarare st•orre.
Han var helt •overtygad om att det storslagna m�alet, att s•atta upp ett centrum av
v•arldsklass f•or matematiken i Afrika, kommer att kunna uppn�as. (Mohamed El
Tom, personligt meddelande 2011-10-17; avser detta och f•oreg�aende tre stycken.)

Sonja Kovalevsky

Den professur som Mikael Passare innehade var den som en g�ang inr•attades p�a
Stockholms h•ogskola f•or Sonja Kovalevsky (1850-01-03/15|1891-02-10). Den hade
tidigare innehafts av bl.a. Lars H•ormander 1957|1964, Mikaels matematiske farfar.
Mikael var stolt •over att ha f�att Sonjas professur.

P�a dagen 150 �ar sedan Sonja f•oddes, 2000-01-15, organiserade Mikael ett sym-
posium till minne av henne. Det h•olls i Aula Magna p�a Stockholms universitet och
bland de inbjudna talarna m•arktes Agneta Pleijel, Roger Cooke och Ragni Piene.

Spr�ak

I avsnittet om Nordan har jag redan n•amnt att Mikael var intresserad av att utveckla
svenska matematiktermer. Han kunde m�anga spr�ak. Hans ryska var "verkligen
perfekt!" enligt Timur Sadykov (personligt meddelande 2011-10-13). Han tog 20
po•ang (motsvarande 30 ECTS-po•ang) i franska p�a Stockholms universitet 1985-09-
03 inf•or sin vistelse i Paris 1986/87. Han l•arde sig litet �jianska n•ar han bes•okte
Fiji (Timur Sadykov, personligt meddelande 2011-10-16).
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Hans tyska var mycket god. Han studerade �nska och talade spr�aket till den grad
att han intervjuades i Sisuradio i Sverige p�a �nska. Han kunde •aven tala polska och
bulgariska.

Spanska och italienska tog han sig fram med. Han var nyligen i Italien och
Spanien med Anders W•andahl, och satte en •ara i att inte tala engelska vid restaur-
angbes•ok och n•ar han skulle fr�aga om v•agen.

Slutligen l•aste han arabiska och kunde �atminstone l•asa det spr�aket. Kanske
skulle arabiskan bli hans n•asta projekt. (Anders W•andahl, personligt meddelande
2011-10-19; avser detta stycke och de tv�a f•oreg�aende.)

Musik

Mikael •alskade klassisk musik; i ton�aren s�alde han sin cykel f•or att k•opa ett piano;
han spelade klarinett och •ojt. Han skrev ett stycke f•or klarinett som spelades p�a en
teater i Stockholm. Hans sista f•or•alskelse var ett instrument som kallas theremin;4

han dr•omde om att kunna spela det.
Han tyckte om att sjunga ocks�a och var med i en k•or och l•arde sig att sjunga

individuellt b�ade i Stanford och i Moskva. (Galina Passare, personligt meddelande
2011-10-17; avser detta avsnitt.)

En svensk klassiker

Mikael simmade era g�anger i veckan, minst 2 km. Han •alskade fj•allen och �akte
skidor l�anga str•ackor (ibland 90{130 km) med •overnattningar. Han simmade ensam
mellan •oarna i Stockholms sk•arg�ard. (Galina Passare, personligt meddelande 2011-
10-17.)

Han sprang Stockholm Marathon. Till Yûsaku Hamadas g•astf•orel•asningar i
Uppsala 2002-09-10 cyklade han fr�an Stockholm (Yûsaku Hamada, personligt med-
delande 2011-09-19). En annan g�ang �akte han skridskor till seminariet i Uppsala.
(Han tog dock t�aget tillbaka.)

Vikingar•annet •ar v•arldens st•orsta regelbundna skridskolopp p�a naturis och ar-
rangeras �arligen sedan 1999. Det startar vanligtvis vid Skarholmen i Uppsala och
g�ar till n�agon plats i eller n•ara Stockholm (beroende p�a isf•orh�allandena; ibland •ar
isen s�a d�alig att loppet m�aste st•allas in). Mikael �akte Vikingar•annet m�anga g�anger.

Mikael gjorde ocks�a "En svensk klassiker" 1989. Den best�ar av fyra delar, som
skall genomf•oras under en tolvm�anadersperiod: (1) ett av skidloppen Engelbrekts-
loppet, 60 km, och Vasaloppet/•Oppet Sp�ar, 90 km; (2) V•atternrundan p�a cykel,
300 km; (3) Vansbrosimningen, 3 km; (4) Liding•oloppet, l•opning, 30 km. Mats
Andersson (personligt meddelande 2011-10-12) minns att han sade att cyklingen
var mest pl�agsam: man �ck skavs�ar efter s�a m�anga timmar i sadeln.

Han gillade bandy och missade endast en enda SM-bandy�nal sedan 1980, n•am-
ligen 1983 (Anders W•andahl, personligt meddelande 2011-10-12). Han �akte till
Arkhangelsk f•or att se VM-�nalen i bandy d•ar (troligen 1999, d�a Ryssland vann).

4Termenvoks , som uppfunnits av Lev Sergeeviq Termen , L�eon Theremin (1896{1993).
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En passionerad resare

Mikael s�ag minst tre totala solf•orm•orkelser: den som •agde rum 1999-08-11 s�ag han i
Turkiet (fast det kanske skulle ha varit enklare att resa till Bulgarien); solf•orm•ork-
elsen 2002-12-04 s�ag han i Mo�cambique; och 2006-03-29 var han i Niger med Anders
W•andahl (fast Turkiets sydkust skulle ha varit l•attare att n�a fr�an Sverige och hade
st•orre chans till klar himmel utan sandstormar). Senare fortsatte de till Tchad.

Mikael var en passionerad resare. Han hade bes•okt 152 l•ander. N•ar han,
jag och era andra svenska matematiker i september 2006 var inbjudna att �ra
tjugo�arsjubileet f•or Groupe Inter-Africain de Recherche en Analyse, G�eom�etrie et
Applications (GIRAGA) och d•arefter delta i den f•orsta afrikansk-svenska konfer-
ensen i matematik, b�ada i Yaound�e, Kamerun, bes•okte han f•orst Centralafrikanska
republiken och fortsatte efter�at till Kongo-Kinshasa eller Kongo-Brazzaville; p�a
detta s•att �ck han tre nya l•ander p�a sin lista medan jag bara �ck ett.

F•orenade Arabemiraten och Oman blev de tv�a sista. Land nummer 153 skulle ha
blivit Iran: han planerade att anl•anda till Tehran den 17 september klockan 21:25
(Mikael Passare, elektroniskt brev 2011-09-15 till matematiker i Tehran). Siamak
Yassemi, Head of the School of Mathematics, University of Tehran, skulle ha tagit
emot honom d•ar.

Till slut

Mikaels betydelse g�ar l�angt ut•over den egna forskningen. M�anga har vittnat om hans
positiva livssyn och humor, om hans genuina intresse f•or de m•anniskor han m•otte.
Han var en s•allsynt stimulerande diskussionspartner, lyssnande, inspirerande och
st•odjande, i s�av•al yrkesm•assiga som privata sammanhang.

F•or samfundets medlemmar och f•or Mikaels v•anner och kolleger v•arlden runt •ar
hans ov•antade bortg�ang en sv�ar f•orlust.

F•or mig personligen k•anns Mikaels f•orsvinnande overkligt. Han var alltid d•ar
f•or mig. Jag kommer att minnas honom med gl•adje och tacksamhet s�a l•ange jag
lever. Hans d•od •ar ett fruktansv•art slag det k•anns som om jag som handledare
misslyckats med att ge honom det d•ar sista r�adet: g�a inte ut s�a n•ara canyonens
kant . . .

Tv�a f•orslag

Vid en samling 2011-09-28 arrangerad av Tom Britton p�a Stockholms universitet
avslutade jag mitt anf•orande med tv�a f•orslag.

Det f•orsta f•orslaget var att Stockholm universitet skulle anordna en konferens
till hans minne, d•ar hans m�anga matematiska insatser skulle belysas.

Eftersom, s�avitt jag vet, Mikael inte har publicerat alla sina id�eer om tropisk
geometri, f•oreslog jag f•or det andra att hans elever skulle skriva en •oversiktsartikel

30



om dessa id�eer (och f•orst�as andra matematiska id�eer). Alicia Dickenstein (2011-09-
24), August Tsikh (2011-10-03), Alexey Shchuplev (2011-10-06) och Hans Rullg�ard
(2011-10-11) har spontant anslutit sig och vill bidra till detta projekt.

Det andra f•orslaget kan f•orst�as realiseras som en del av det f•orsta, n•amligen om
•oversiktsartikeln publiceras i en bok med konferensens resultat.
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M�anga personer har bidragit med viktiga upplysningar om Mikaels liv. Jag vill
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�p�C�a�j�n�R�c�3�a �L�3�0 �$�I�C�,�G �8�Ñ�a �j���I�3�N�c �L���<�C �A �R�,�@ ���N�0�a�� �3�c�c���w�3�a

�K���j�c �T���a�N�3�a
�#�R�R�G�c�A�R�N�A�/�3�L���N�0
�s�s�s�Y�$�R�R�G�c�A�R�N�A�0�3�L���N�0�Y�,�R�L

�m�I�8 �T�3�a�c�c�R�N

�B �·�a �¡�a �0�3�j �l�z�z �·�a �c�3�0���N �;���I�R�C�c �8�Ñ�0�0�3�c�Y �K�¡�a�G�I�C�<�j �N�R�< �@���a �C�N�j�3 �0�3�j�j�� �8���G�j�n�L �n�U�U�L�¡�a�G�c���L�L���j�c �C �0�3�N �q�C�0���a�3 �L���j�3�L���j�C�c�G��
�q�¡�a�I�0�3�N�. �q�C�I�G�3�j �I�C�j�3 �<�R�R�<�I���N�0�3 �G���N ���q�c�I�Ñ�E���Y �7�Ñ�a�8���j�j���a�3�N �j�C�I�I �0�3�N�N�� �$�R�G �¡�a �c�·�I�3�0�3�c �q�¡�I �q�¡�a�0 �3�N �3�I�R�<�3 ���j�j �U�· �3�<�3�N �$�3�G�R�c�j�N���0
�@�� �j���<�C�j �0�3�j�j�� �C�N�C�j�C���j�C�q�. �c�R�L �I�¡�L�U�I�C�<�j �N�R�< �U�a�w�0�3�c ���q �3�N �j�R�N�·�a�c�$�C�I�0 ���q �E�n�$�C�I���a�3�N�Y�S

�K���j�c �T���a�N�3�a �¡�a �3�N �U�3�N�c�C�R�N�3�a���0 �<�w�L�N���c�C�3�I�¡�a���a�3 �C �L���j�3�L���j�C�G �8�a�·�N �F���a�I�c�j���0�Y �?���N �8�Ñ�a�3�j�a�¡�0�3�a �0�3�N�. �3�N�I�C�<�j �L�C�N �L�3�N�C�N�<�.
�R�I�w�,�G�I�C�<�j �8�Ñ�a�$�C�c�3�0�0�� �n�U�U�8���j�j�N�C�N�<�3�N ���j�j �L���j�3�L���j�C�G �¡�a �G�n�I�j�n�a �R�,�@ �C�N�j�3 �3�N�$���a�j �G�R�U�U�I���0 �j�C�I�I �j�3�G�N�C�G �R�,�@ �N���j�n�a�q�3�j�3�N�c�G���U�Y
�K�C�N�� �G�R�N�j�C�N�3�N�j���I�� �G�R�I�I�3�<�3�a �c�j�·�j���a �C�N�j�3 �c�¡�I�I���N �L�3�0 �3�N �@�n�L���N�C�c�j�C�c�G �<�w�L�N���c�C�3�n�j�$�C�I�0�N�C�N�<�Y

�T���a�N�3�a �q�¡�N�0�3�a �c�C�< �0�¡�a�L�3�0 �j�C�I�I �3�N �c�j�Ñ�a�a�3 ���I�I�L�¡�N�@�3�j �L�3�0 �c�w�8�j�3 ���j�j �I�3�q���N�0�3�<�Ñ�a�� �L���j�3�L���j�C�G�3�N�c �G�n�I�j�n�a�3�I�I�� �G���U�C�j���I�. �n�j���N
���j�j �U�· �N�·�<�R�j �c�¡�j�j �C�N�q�R�I�q�3�a�� �c�C�< �C �0�3�c�c �n�U�U�3�N�$���a�� �j�3�G�N�C�c�G�� ���c�U�3�G�j�3�a�Y ���L�$�C�j�C�R�N�3�N �¡�a �I�R�q�q�¡�a�0�. �L�3�N �c�R�L �U�n�$�I�C�,�3�a�C�N�<�c�8�R�a�L�3�N
���N�j�w�0�3�a�. �C�N�j�3 �@�3�I�j �I�¡�j�j ���j�j �U�a���G�j�C�c�G�j �a�3���I�C�c�3�a���c�. �R�,�@ �E���< �8�a�n�G�j���a ���j�j �a�3�c�n�I�j���j�3�j ���q �8�Ñ�a�8���j�j���a�3�N�c �L�Ñ�0�R�a �U�· �c�C�N �@�Ñ�E�0 �G�R�L�L�3�a
���j�j �$�3�<�a�¡�N�c���c �j�C�I�I �j�a���G�j�3�N �G�a�C�N�< �F���a�I�c�j���0�Y

�;���I�R�C�c �G�R�a�j�� �I�C�q �n�j�<�Ñ�a �G���N�c�G�3 �0�3�j �L�3�c�j �0�a���L���j�C�c�G�� �n�N�0�3�a�I���<�3�j �8�Ñ�a �q���0 �3�N �$�C�R�<�a���~ �R�L �N�·�<�R�N �L���j�3�L���j�C�G�3�a �Ñ�q�3�a�@�n�A
�q�n�0�j���<�3�j �@���a ���j�j �3�a�$�E�n�0���Y ���I�I�� �C�N�<�a�3�0�C�3�N�c�3�a�N�� �~�N�N�c �0�¡�a�Y �;�3�N�C���I�C�j�3�j�. �<�C�q�3�j�q�C�c �L�C�c�c�8�Ñ�a�c�j�·�0�0�. �R�,�@ �n�N�< �$�a�·�0 �0�Ñ�0�. �G�a�w�0�0���0
�L�3�0 �a�3�q�R�I�n�j�C�R�N�¡�a �@�3�j�j�� �R�,�@ �C�0�3���I�C�c�L�Y �p���0 �L�3�a �G���N �L���N �$�3�<�¡�a���] ���I�I�� �L���j�3�L���j�C�G�3�a �G�¡�N�N�3�a �8�Ñ�a�c�j�·�c �j�C�I�I �0�3�j�j���. �R�L �C�N�j�3
���N�N���j �8�a�·�N �#�3�I�I�c �G�I���c�c�C�c�G�� �q�3�a�G ���K���j�3�L���j�C�G�3�N�c �L�¡�N���Y �T���a�N�3�a �@���a �<�C�q�3�j�q�C�c �C�N�j�3 �L�w�,�G�3�j ���j�j �j�C�I�I�¡�<�<�� �j�C�I�I �@�C�c�j�R�a�C�3�N �c�R�L �q�C
�L���j�3�L���j�C�G�3�a �C�N�j�3 �q�3�j�. �¡�q�3�N �R�L �@���N �<�·�a �C �U�R�I�3�L�C�G �L�R�j �#�3�I�I�c �8�a���L�c�j�¡�I�I�N�C�N�<�Y �2�N �U�R�I�3�L�C�G �c�R�L �L�· �q���a�� �q�¡�I �n�N�0�3�a�$�w�<�<�0
�V�;���I�R�C�c �q���a�. �C �I�C�G�@�3�j �L�3�0 �0�3 �•�3�c�j�� �<�3�N�C�3�a�. �C�N�j�3 �8�n�I�I�j �I�C�G�� �L�C�c�c�8�Ñ�a�c�j�·�0�0 ���q �c�C�N�� �c���L�j�C�0�� �c�R�L �#�3�I�I �q�C�I�I �a�R�L���N�j�C�c�G�j �U�·�c�G�C�N���W�.
�L�3�N �c�R�L �C�N�j�3 �8�Ñ�a�¡�N�0�a���a �$�C�I�0�3�N �C �c�j�R�a�j�Y

�b�R�~�� �F�R�q���I�3�q�c�G�C �@���a �U�· �c�3�N���a�3 �·�a �q���a�C�j �L�w�,�G�3�j �C �a�R�U�3�j�Y �Q�,�@ �¡�q�3�N �@�¡�a �8�Ñ�a�3�I�C�<�<�3�a �3�N �n�U�U�3�N�$���a �a�R�L���N�j�C�c�G �U�R�j�3�N�A
�j�C���I�. �q�C�I�G�3�j �G���N �@�� �C�N�q�3�a�G���j �U�· ���j�j �#�3�I�I �q�¡�I�E�3�a �E�n�c�j �@�3�N�N�3 �c�R�L �a�3�U�a�3�c�3�N�j���N�j �8�Ñ�a �G�q�C�N�N�R�a �C �L���j�3�L���j�C�G�3�N�Y �/�3�N �G�q�C�N�N�I�C�<��
�L���j�3�L���j�C�G�3�a �L�3�0 �0�3�j �R�E�¡�L�8�Ñ�a�I�C�<�j �0�E�n�U���c�j�3 �C�N�•�w�j���N�0�3�j �U�· �L���j�3�L���j�C�G�3�N�. �2�L�L�w �M�R�3�j�@�3�a�. �¡�a �$�3�j�3�,�G�N���N�0�3 �N�R�< �C�N�j�3 ���I�I�c
�8�Ñ�a�3�L�·�I �8�Ñ�a �c���L�L�� �G�C�j�j�I���N�0�3 �n�U�U�L�¡�a�G�c���L�@�3�j�Y �2�E �@�3�I�I�3�a �@�¡�a �@���a �8�Ñ�a�8���j�j���a�3�N �L�w�,�G�3�j ���j�j �G�R�L�L�� �L�3�0 �c�R�L �q�C �L���j�3�L���j�C�G�3�a
�C�N�j�3 �a�3�0���N �G�¡�N�N�3�a �j�C�I�I�. �L�3�N �· ���N�0�a�� �c�C�0���N �¡�a �0�3�N�N�� �$�R�G �C�N�j�3 �a�C�G�j���j �j�C�I�I �8���,�G�8�R�I�G�Y �F�R�q���I�3�q�c�G�C�c �I�C�q �G���N �N�¡�c�j���N �c�G�a�C�q���c �C
�8�R�a�L�3�N ���q �3�N �c���<���Y �2�N �?�A�+�Y���N�0�3�a�c�3�N�. �3�I�I�3�a �G���N�c�G�3 �¡�N �$�¡�j�j�a�3 �3�N �b�3�I�L�� �H���<�3�a�I�Ñ�8�. �c�G�n�I�I�3 �G���N�c�G�3 �@�� �C�N�I�3�j�j �L�3�0 �•�C�,�G�a�n�L�A
�L�3�j �c�R�L �q���a �j���U�3�j�c�3�a���j �L�3�0 �L���j�3�L���j�C�c�G�� �8�Ñ�a�3�I�¡�c�N�C�N�<�c���N�j�3�,�G�N�C�N�<���a �c�R�L �c�3�0���N �G�R�L ���j�j �j�a�R�I�I�$�C�N�0�� �0�3�c�c �C�N�N�3�@���q���a�3 �A
�0�3�N �I�C�I�I�� �@�3�a�a�<�·�a�0�c�8�a�Ñ�G�3�N�Y �T���a�N�3�a �$�3�a�¡�j�j���a �C�N�<�� �c���<�R�a�. �L�3�N �@���N�c �c�j�C�I �¡�a �I�3�0�C�< �R�,�@ �$�3�a�¡�j�j���N�0�3 �R�,�@ �8�·�a �$�I���0�3�N ���j�j �q�¡�N�0���c�Y
���N�L�¡�a�G���c �G���N �U�· �0�3 �R�8�j�� �8�Ñ�a�3�G�R�L�L���N�0�3 �c�L�· �U�n�j�c�I�n�c�j�C�<�@�3�j�3�a�N���. �c�R�L �3�N �n�j�R�L�c�j�·�3�N�0�3 �a�3�0���G�j�Ñ�a �R�$���a�L�@�¡�a�j�C�<�j �c�G�n�I�I�3 �@��
�c�G���I���j �$�R�a�j�Y �D���< �q�3�j �c�E�¡�I�q �@�n�a �8�Ñ�a�8�Ñ�a�C�c�G�� �c�·�0���N�� �G���N �q���a���Y �T���a�N�3�a �¡�a �n�U�U�3�N�$���a�I�C�<�3�N �3�N �<���L�L���I �f�4�-�� �R�,�@ �j�w�,�G�c�. �I�C�G�c�R�L
�L�·�N�<�� �C �@���N�c �<�3�N�3�a���j�C�R�N�. �j�¡�N�G�� �C �8�R�a�L�3�a ���q �U�R�I�C�j�C�c�G�� �U���G�3�j�I�Ñ�c�N�C�N�<���a�Y ���j�j �K�C�j�j���<�A�H�3�}�3�a �$�·�0�3 �U�· �3�j�j �8�Ñ�a�j�E�¡�N�c�j�8�n�I�I�j �c�¡�j�j
�q�3�a�G���0�3 �8�Ñ�a �G�q�C�N�N���N�c �C�N�j�3�I�I�3�G�j�n�3�I�I�� �8�a�C�<�Ñ�a�3�I�c�3 �R�,�@ �U�· �c�3�N���a�3 �·�a �I�C�3�a���0�3 �c�C�< �L�3�0 ���N�j�C�A�I�C�$�3�a���I�� �~�3�N�0�3�a �j�C�I�I �b�j�����{�. �$�3�@�Ñ�q�3�a
�C�N�j�3 �q���a�� �3�N �<�·�j���Y �7�Ñ�a�8���j�j���a�3�N �c�G�n�I�I�3 �L�3�0 �8�Ñ�a�0�3�I �G�n�N�N�� �j�� �0�3�I ���q ���a�C�I�0 �b�j�n�$�@���n�<�c �$�C�R�<�a���~ �Ñ�q�3�a �E�n�c�j �K�C�j�j���<�A�H�3�}�3�a�Y

�/�3�N �G���N�c�G�3 �C�N�j�a�3�c�c���N�j���c�j�3 �3�c�c�¡�N �¡�a �0�3�N �C�N�I�3�0���N�0�3 �R�L �a�¡�G�N�3�8�Ñ�a�L�·�<�R�a�Y � �q�3�N �@�¡�a �@���a �0�3�N �U�a�R�8�3�c�c�C�R�N�3�I�I�� �L���j�3�L���j�C�A
�G�3�a�N �C�N�j�3 �c�· �L�w�,�G�3�j ���j�j �@�¡�L�j���. �L���j�3�a�C���I�3�j �¡�a �q�¡�I �j�C�I�I �3�N �c�j�R�a �0�3�I ���I�I�L�¡�N�<�R�0�c�. �R�,�@ �0�3�j �L�3�c�j�� �G�¡�N�N�3�a �E���< �C�<�3�N �8�a�·�N �$�C�0�a���<�3�j
���B�0�C�R�j�c �c���q���N�j�c�� �C ���N�j�R�I�R�<�C�N ���i�@�3 �r�R�a�I�0 �R�8 �K���j�@�3�L���j�C�,�c�� �c�R�L �n�N�0�3�a �f�z�A�j���I�3�j �Ñ�q�3�a�c���j�j�3�c �j�C�I�I �c�q�3�N�c�G���Y �K���N �c�G���I�I �<�C�q�3�j�q�C�c
�C�N�j�3 �c���L�L���N�$�I���N�0�� �L���j�3�L���j�C�c�G �$�3�<�·�q�N�C�N�< �R�,�@ �a�¡�G�N�3�$�3�<�·�q�N�C�N�<�. �L�3�N �¡�q�3�N �R�L �L���N �C�N�j�3 �G���N �$�3�c�G�w�I�I�� �8�Ñ�a�8���j�j���a�3�N ���j�j
�8���I�I�� �C �0�3�N�N�� �8�¡�I�I�� �G���N �L���N �0�R�,�G �n�N�0�a�� �C �q���0 �L�·�N �U�a�3�c�n�L�j�C�q�� �I�¡�c���a�3 �G�R�L�L�3�a ���j�j �n�N�0�q�C�G�� ���j�j �<�Ñ�a�� �0�3�j�. �c�U�3�,�C�3�I�I�j �c�R�L
�8�Ñ�a�8���j�j���a�3�N �$�I���N�0���a �C�N �`���L���N�n�E���N �R�,�@ �;���n�c�c �$�I���N�0 �a�¡�G�N�3�8�3�N�R�L�3�N�3�N�Y ���j�j �q���a�� �8���c�,�C�N�3�a���0 ���q �j���I�. �$�3�@�Ñ�q�3�a �C�N�j�3 �$�3�j�w�0�� ���j�j
�L���N �¡�a �L�C�N�N�3�c�G�R�N�c�j�N�¡�a�Y �K���N �c�G���I�I �<�Ñ�a�� �3�N �0�C�c�j�C�N�G�j�C�R�N �L�3�I�I���N �0�3�N �U���j�R�I�R�<�C�c�G�� �8�Ñ�a�L�·�<���N �R�,�@ �0�3�N �8�Ñ�a�q�¡�a�q���0�3�Y �K�3�I�I���N
�0�3�N �L�C�N�N�3�c�G���U���,�C�j�3�j �c�R�L �¡�a �N�¡�a�L���c�j ���n�j�R�N�R�L �R�,�@ �0�3�N �c�R�L �¡�a �8�a�n�G�j�3�N ���q �3�N �C�N�j�a�¡�N�<���N�0�3 �c�j�a�n�G�j�n�a�3�a�C�N�<�Y �/�3�N �G�¡�N�0�3
���L�3�a�C�G���N�c�G�3 �U�c�w�G�R�I�R�<�3�N �r�C�I�I�C���L �D���L�3�c ���N�8�Ñ�a �C �c�C�N ���T�a�C�N�,�C�U�I�3�c �R�8 �T�c�w�,�@�R�I�R�<�w�� �c�R�L �3�u�3�L�U�3�I �/���a�s�C�N �q���a�c �3�N���c�j�·�3�N�0�3
�$�3�@�¡�a�c�G���N�0�3 ���q �$�C�R�I�R�<�C�c�G�� �8���G�j�� �q���a �8�Ñ�I�E�0�3�N ���q �3�N �0�E�n�U�<�·�3�N�0�3 ���N���I�w�c ���q �0�3�N �$�C�R�I�R�<�C�c�G�� �L�·�N�<�8���I�0�3�N �R�,�@ �C�N�j�3 �3�j�j �$�I�C�N�j
�L�3�L�R�a�3�a���N�0�3�Y �p�C �L�· �q���a�� �C�L�U�R�N�3�a���0�3 ���q �a�¡�G�N�3�L�¡�c�j���a�3�N�c �q�C�a�j�n�R�c�C�j�3�j�. �c�U�3�,�C�3�I�I�j �N�¡�a �0�3�N �C�N�j�3 �j�w�,�G�c �q���a�� �$���c�3�a���0 �U�·
�N�·�<�R�N �L�3�0�q�3�j�3�N ���I�<�R�a�C�j�L �n�j���N �j�w�,�G�c �n�U�U�c�j�· ���n�j�R�L���j�C�c�G�j�d �L�3�N �0�· �c�G���I�I �q�C �¡�q�3�N �@�� �C �·�j���N�G�3 �q�·�a �3�<�3�N �R�j�a�R�I�C�<�� �8�Ñ�a�L�·�<��

�S�D���< �G���N�c�G�3 �$�Ñ�a �j�C�I�I�¡�<�<�� �C �0�3�j�j�� �c���L�L���N�@���N�< ���j�j �E���< �U�I���N�3�a���a ���j�j �<�3 �n�j �3�j�j �j�3�L���N�n�L�L�3�a �R�L �;���I�R�C�c�j�3�R�a�C �C �M�R�a�L���j �E�n�c�j �L�3�0 ���N�I�3�0�N�C�N�< ���q �0�3�j�j��
�8�Ñ�a�$�C�c�3�0�0�� �E�n�$�C�I�3�n�L�Y �K�3�N �0�3�j�j�� �N�n�L�L�3�a �3�u�C�c�j�3�a���a �¡�N�N�n �$���a�� �C �j���N�G�3�N�. �L�3�0���N �T���a�N�3�a�c �$�R�G �I�C�<�<�3�a �C �@���N�0�3�N�Y

�k�f



���j�j �G�¡�N�N�� �C�<�3�N ���N�c�C�G�j�3�N �n�N�0�3�a �0�3 �L�3�c�j �c�G�C�8�j���N�0�3 �8�Ñ�a�@�·�I�I���N�0�3�N�Y �p�C �<�Ñ�a �0�3�j�j�� ���n�j�R�L���j�C�c�G�j �R�,�@ �n�j���N �N�·�<�R�N �L�3�0�q�3�j�3�N
���I�<�R�a�C�j�L�. �q�C�I�G�3�j �C�I�I�n�c�j�a�3�a���c ���q �0�3�j �8���G�j�n�L ���j�j �q�C �¡�N�N�n �C�N�j�3 �I�w�,�G���j�c �U�a�R�<�a���L�L�3�a�� �3�N �0���j�R�a ���j�j �n�U�U�a�3�U�� �q�·�a�� �$�3�0�a�C�8�j�3�a�Y
�K�R�0�3�a�N �N�3�n�a�R�I�R�<�C�c�G �8�R�a�c�G�N�C�N�< ���N�j�w�0�3�a ���j�j �0�3 �3�u�,�3�U�j�C�R�N�3�I�I�� �8�Ñ�a�L�·�<�R�a�N�� �n�N�0�3�a �c�C�N�� �$�3�a�¡�G�N�C�N�<���a ���N�I�C�j���a �0�3�I���a ���q �@�E�¡�a�A
�N���N �c�R�L �N�R�a�L���I�j ���G�j�C�q�3�a���c �C �c�R�,�C���I�j �n�L�<�¡�N�<�3�Y �F���N�c�G�3 �0�3�N ���I�I�0���<�I�C�<�� �U�a�3�c�j���j�C�R�N�3�N ���j�j �G�¡�N�N�� �C�<�3�N �3�N �$�3�G���N�j�c ���N�c�C�G�j�3
�C �N�3�n�a�R�I�R�<�C�c�G�� �j�3�a�L�3�a �¡�a �I�C�G�� �G�R�L�U�I�C�,�3�a���0 �c�R�L ���j�j �L�n�I�j�C�U�I�C�,�3�a���. �c�¡�<�. �j�C�R�c�C�{�a�C�<�� �j���I�] �F�3�C�j�@ �/�3�q�I�C�N �<�·�a �3�j�j �c�j�3�< �I�¡�N�<�a�3
�R�,�@ �c�U�3�G�n�I�3�a���a �C ���j�j �L���j�3�L���j�C�G�3�a�N�c �8�Ñ�a�L�·�<�� ���j�j �@���N�0�c�G���c �8�Ñ�a�j�a�R�I�C�<�j �L�3�0 ���$�c�j�a���G�j�C�R�N�3�a �@���a ���j�j �<�Ñ�a�� �L�3�0 ���j�j �¡�q�3�N �0�3�N�N�3
�G���N �n�j�N�w�j�j�E�� �0�3�N�N�� �U�R�j�3�N�j�C���I�Y �7�Ñ�a�8���j�j���a�3�N �¡�<�N���a �c�C�< �C�N�j�3 �·�j �c�·�0���N�� �0�C�c�G�n�c�c�C�R�N�3�a �n�j���N �N�Ñ�E�3�a �c�C�< �L�3�0 ���j�j �a�3�I���j�3�a�� �R�I�C�G��
�3�u�3�L�U�3�I�Y �p���0 �c�R�L �c�I�·�a �3�N �L���j�3�L���j�C�G�3�a �¡�a �@�n�a �L�w�,�G�3�j �0�3�c�c�� �3�u�3�L�U�3�I �q���a�C�3�a���a �C �c�q�·�a�C�<�@�3�j�c�<�a���0�Y �p�C�c�c�� �I�C�<�<�3�a �n�j�R�L �q�·�a
�8���j�j�N�C�N�<�c�8�Ñ�a�L�·�<���. �L�3�0���N ���N�0�a�� �c�R�L ���j�j �$�3�a�¡�G�N�� �q�3�,�G�R�0���<�3�N �8�Ñ�a �3�j�j �q�C�c�c�j �0���j�n�L �j�3�a �c�C�< �a�3�I���j�C�q�j �$�3�c�G�3�0�I�C�<���Y

�T�C�3�a�a�3 �H�3�I�R�N�< ���q�I�C�0�3�N

�D�3���N�A�T�C�3�a�a�3 �/�3�L���C�I�I�w

�/�3�N �8�a���N�c�G�3 �L���j�3�L���j�C�G�3�a�N �T�C�3�a�a�3 �H�3�I�R�N�<�. �8�Ñ�0�0 �0�3�N �S�: �L���a�c �S�O�S�l �C �T���a�C�c�. �C�N�q���I�0 �C �7�a���N�c�G�� �q�3�j�3�N�c�G���U�c���G���0�3�L�C�3�N�c
�L���j�3�L���j�C�c�G�� �c�3�G�j�C�R�N �0�3�N �S�k �L���E �S�O�4�9�. ���q�I�3�0 �0�3�N �e �R�G�j�R�$�3�a �l�z�S�S�Y

�m�N�0�3�a �c�C�N �I�·�N�<�� �G���a�a�C�¡�a �q���a �T�C�3�a�a�3 �H�3�I�R�N�< �C �j�n�a �R�,�@ �R�a�0�N�C�N�< �U�a�R�8�3�c�c�R�a �C �;�a�3�N�R�$�I�3�. �C �H�C�I�I�3 �R�,�@ �8�a�·�N �S�O�9�9 �q�C�0 �N���A
�j�n�a�q�3�j�3�N�c�G���U�I�C�<�� �8���G�n�I�j�3�j�3�N �C �T���a�C�c�Y �?���N �@���0�3 �•�3�a�� �q�C�G�j�C�<�� �n�U�U�0�a���<�d �$�I���N�0 ���N�N���j ���a�$�3�j���0�3 �@���N �N�¡�a�� �0�3 �;���n�I�I�3 �c�R�L
�a�·�0�<�C�q���a�3 �8�Ñ�a �8�a���N�c�G �n�j�$�C�I�0�N�C�N�< �R�,�@ �8�R�a�c�G�N�C�N�< �S�O�9�O�A�S�O�f�S�. �R�,�@ �0�¡�a�3�8�j�3�a �c�R�L �8�Ñ�a�3�c�j�·�N�0���a�3 �8�Ñ�a �G�R�L�L�C�c�c�C�R�N�3�N �8�Ñ�a �q�3�j�3�N�A
�c�G���U�I�C�< �8�R�a�c�G�N�C�N�< �8�a�·�N�S�O�f�l �j�C�I�I �S�O�f�:�Y

�?���N�c �q�3�j�3�N�c�G���U�I�C�<�� �<�¡�a�N�C�N�< �@���a �@���8�j �3�j�j �L�w�,�G�3�j �c�j�R�a�j �C�N�•�w�j���N�0�3 �U�· �n�j�q�3�,�G�I�C�N�<�3�N ���q �G�R�L�U�I�3�u ���N���I�w�c�Y �2�8�j�3�a �0�3 �8�Ñ�a�c�j��
�N�w�0���N���N�0�3 ���a�$�3�j�3�N�� �R�L �@�3�I�� �8�n�N�G�j�C�R�N�3�a ���q �•�3�a�� �G�R�L�U�I�3�u�� �q���a�C���$�I�3�a �C�N�8�Ñ�a�0�3 �T�C�3�a�a�3 �H�3�I�R�N�< �·�a �S�O�:�l �0�3�j �<�a�n�N�0�I�¡�<�<���N�A
�0�3 �$�3�<�a�3�U�U�3�j �U�I�n�a�C�c�n�$�@���a�L�R�N�C�c�G�� �8�n�N�G�j�C�R�N�3�a�Y �/�3�c�c�� �L�w�,�G�3�j �$�3�@�¡�N�0�C�<�� �8�n�N�G�j�C�R�N�3�a�. �c�R�L �c�j�n�0�3�a���0�3�c �R�,�G�c�· ���q �Q�G�� �C
�D���U���N �n�N�0�3�a �L�C�j�j�3�N ���q �8�w�a�j�C�R�j���I�3�j�. �¡�a �L�R�j�c�q���a�C�<�@�3�j�3�a �j�C�I�I �0�3 �G�R�N�q�3�u�� �8�n�N�G�j�C�R�N�3�a�N�� �C �0�3�j �G�R�L�U�I�3�u�� �U�I���N�3�j�Y �/�3 �c�U�3�I���a �3�N
�q�C�G�j�C�< �a�R�I�I �C �L�R�0�3�a�N �G�R�L�U�I�3�u ���N���I�w�c�. �j�C�I�I �3�u�3�L�U�3�I �0�· �0�3�j �<�¡�I�I�3�a ���j�j �n�U�U�N�· �?�C�I�$�3�a�j�N�R�a�L�c�n�U�U�c�G���j�j�N�C�N�<���a ���q �I�Ñ�c�N�C�N�<���a �j�C�I�I
�+���n�,�@�w�A�`�C�3�L���N�N�c �3�G�q���j�C�R�N�3�a�Y �m�a �c�·�0���N�� �8�Ñ�I�E�3�a �G�a���8�j�8�n�I�I�� �a�3�c�n�I�j���j �R�L �3�u�C�c�j�3�N�c �3�I�I�3�a �G�R�N�q�3�u�C�j�3�j �C ���N���I�w�j�C�c�G �<�3�R�L�3�j�a�C�.
�R�,�@ �0�3�c�c�� �@���a �8�n�N�N�C�j �j�C�I�I�¡�L�U�N�C�N�< �C �c�·�q�¡�I ���I�<�3�$�a���C�c�G �<�3�R�L�3�j�a�C �c�R�L �j���I�j�3�R�a�C �c���L�j �3�j�j �•�3�a�j���I �n�j�q�C�0�<�N�C�N�<���a �L�3�0 ���a�$�3�j�3�N ���q
�L���j�3�L���j�C�G�3�a �c�R�L �F�R�0���C�a���. �;�a���n�3�a�j�. �?�Ñ�a�L���N�0�3�a�. �#�R�L�$�C�3�a�C �R�,�@ �b�C�n�Y

�2�N ���N�N���N �<�a�n�N�0�I�¡�<�<���N�0�3 �C�N�c���j�c ���q �T�C�3�a�a�3 �H�3�I�R�N�< �¡�a �C�N�8�Ñ�a���N�0�3�j ���q �j�3�R�a�C�N �8�Ñ�a �U�R�c�C�j�C�q�� �c�j�a�Ñ�L�L���a �n�N�0�3�a �c�I�n�j�3�j ���q
�8�3�L�j�C�R�j���I�3�j�Y �/�3�c�c�� �n�j�<�Ñ�a �3�N �L�w�,�G�3�j �8�a�n�G�j�$���a �<�3�N�3�a���I�C�c�3�a�C�N�< ���q ���N���I�w�j�C�c�G�� �,�w�G�I�3�a �R�,�@ ���N�q�¡�N�0�c �N�n ���I�I�L�¡�N�j �C�N�R�L �j�3�R�a�C�N �8�Ñ�a
�@�R�I�R�L�R�a�8�� �0�w�N���L�C�c�G�� �c�w�c�j�3�L�Y �i�¡�j�@�3�j�c�j���I�3�j �8�Ñ�a �3�N �c�j�a�Ñ�L�. �N�n�L�3�a�� �G�¡�N�j �n�N�0�3�a �N���L�N�3�j �H�3�I�R�N�<�j���I�. �<�3�N�3�a���I�C�c�3�a���a �c�·�I�n�N�0��
�$�3�<�a�3�U�U�3�j �L�n�I�j�C�U�I�C�,�C�j�3�j �8�Ñ�a �3�N ���N���I�w�j�C�c�G �c�C�N�<�n�I���a�C�j�3�j�Y

�T�C�3�a�a�3 �H�3�I�R�N�< �@���a �j�C�I�I�0�3�I���j�c �3�j�j �•�3�a�j���I �q�3�j�3�N�c�G���U�I�C�<�� �U�a�C�c�3�a�. �@���N �@���a �n�j�N�¡�L�N�j�c �j�C�I�I �G�R�L�L�3�N�0�Ñ�a ���q �?�3�0�3�a�c�I�3�<�C�R�N�3�N
�R�,�@ �@���N �U�a�R�L�R�q�3�a���0�3�c �j�C�I�I �@�3�0�3�a�c�0�R�G�j�R�a �q�C�0 �m�U�U�c���I�� �n�N�C�q�3�a�c�C�j�3�j �S�O�4�S�Y �/�3�j �C�N�•�w�j���N�0�3 �c�R�L �n�j�<�·�j�j �8�a�·�N �@�R�N�R�L �R�,�@ �0�3�j
���N���I�w�c�c�3�L�C�N���a�C�n�L �V�b���L�C�N���C�a�3 �H�3�I�R�N�<�W �c�R�L �@���N �C�N�C�j�C�3�a���0�3 �R�,�@ �0�a�3�q �8�a���L �j�C�I�I �L�C�j�j�3�N ���q �·�j�j�C�R�j���I�3�j �@���a �c�j���a�G�j �$�C�0�a���<�C�j
�j�C�I�I ���j�j �G�R�N�c�R�I�C�0�3�a�� �0�3�N �8�a���N�c�G�� �c�G�R�I���N �C �G�R�L�U�I�3�u ���N���I�w�c �R�,�@ �G�R�L�U�I�3�u �<�3�R�L�3�j�a�C�Y �K�3�0 �@�R�N�R�L �8�Ñ�a�c�q�C�N�N�3�a �0�3�N �c�C�c�j�3
�a�3�U�a�3�c�3�N�j���N�j�3�N �8�Ñ�a �3�N �<�3�N�3�a���j�C�R�N ���q �c�j�R�a�� �8�a���N�c�G�� �L���j�3�L���j�C�G�3�a�Y

�i�3�u�j�3�N�. �c�R�L �U�n�$�I�C�,�3�a���j�c ���q �7�a���N�c�G�� �q�3�j�3�N�c�G���U�c���G���0�3�L�C�3�N�. �@���a �L�3�0 �$�3�N�¡�<�3�j �j�C�I�I�c�j�·�N�0 ���q �8�Ñ�a�8���j�j���a�3�N �Ñ�q�3�a�c���j�j�c �R�,�@
�$�3���a�$�3�j���j�c ���q �T�3�a�A���N�0�3�a�c �B�q�3�a�j�Y

�k�e



�b�F�Q�H�Q�`�M���b �K���i�2�K���i�B�F�i� �p�H�B�M�;
�b�q�3�N�c�G�� �L���j�3�L���j�C�G�3�a�c���L�8�n�N�0�3�j

�F�q���I�C�~�,�3�a�C�N�<�c�j�¡�q�I�C�N�< �0�3�N �l�e �c�3�U�j�3�L�$�3�a �l�z�S�S

�S�Y �2�N �L�3�0�3�I�j�C�0�� �c�j���0 �¡�a �R�L�<�C�q�3�N ���q �@�Ñ�< �c�j���0�c�L�n�a�Y �K�n�a�3�N �$�3�c�j�·�a ���q �a���G�� �U���a�j�C�3�a �c�R�L �C �@�Ñ�a�N�3�N �$�C�I�0���a �a�¡�j�� �q�C�N�G�I���a
�L�3�0 �q���a���N�0�a���Y �T�· �0�3�c�c �R�q���N�c�C�0�� �~�N�N�c �3�N �q�¡�< �c�R�L �C�N�j�3 �c�G�¡�a �c�C�< �c�E�¡�I�q �R�,�@ �c�R�L �a�3�<�3�I�$�n�N�0�3�j �U���j�a�n�I�I�3�a���c ���q �q���G�j�3�a�Y
�/�3�j �¡�a �G�¡�N�j ���j�j �3�N �q���G�j �$�Ñ�a�E���a �R�,�@ �c�I�n�j���a �c�C�N �a�n�N�0�� �U�· �c���L�L�� �c�j�¡�I�I�3 �L�C�j�j �U�· �3�j�j �a���G�j �U���a�j�C �V�L�C�j�j �3�L�3�I�I���N �j�q�· �@�Ñ�a�N�W�.
���j�j �@���N �q�C�0 �c�C�N �a�n�N�0�q���N�0�a�C�N�< �@�3�I�� �j�C�0�3�N �@���a �c�j���0�3�N �U�· �c�C�N �q�¡�N�c�j�a�� �c�C�0���. �c���L�j ���j�j �@���N �c�q�¡�N�<�3�a �@�Ñ�<�3�a �k�z �<�·�N�<�3�a�Y
�?�n�a �L�·�N�<�� �<�·�N�<�3�a �c�q�¡�N�<�3�a �@���N �q�¡�N�c�j�3�a�]

�l�Y ���N�j���I�3�j �3�I�3�q�3�a �C �3�N �<�w�L�N���c�C�3�c�G�R�I�� �¡�a �S�k�z�z�Y �p�C�c�c�� �3�I�3�q�3�a �c�E�n�N�<�3�a �C �c�G�R�I�G�Ñ�a�3�N�. �L�3�0���N �c�R�L�I�C�<�� �3�I�3�q�3�a �j�a�¡�N���a
�8�a�C�C�0�a�R�j�j�Y �2�N �8�E�¡�a�0�3�0�3�I ���q �0�3�L �c�R�L �j�a�¡�N���a �8�a�C�C�0�a�R�j�j �c�E�n�N�<�3�a �¡�q�3�N �C �G�Ñ�a�3�N�. �L�3�0���N ���N�0�3�I�3�N �3�I�3�q�3�a �c�R�L �j�a�¡�N���a �8�a�C�C�0�a�R�j�j
�$�I���N�0 �0�3�L �c�R�L �c�E�n�N�<�3�a �C �G�Ñ�a�3�N �¡�a �8�w�a�� �<�·�N�<�3�a �c�· �c�j�R�a �c�R�L ���N�0�3�I�3�N �3�I�3�q�3�a �c�R�L �j�a�¡�N���a �8�a�C�C�0�a�R�j�j �$�I���N�0 �0�3�L �c�R�L
�C�N�j�3 �c�E�n�N�<�3�a �C �G�Ñ�a�3�N�Y �?�n�a �L�·�N�<�� �3�I�3�q�3�a �c�E�n�N�<�3�a �C �c�G�R�I���N�c �G�Ñ�a�]

�k�Y �7�C�N�N ���I�I�� �a�3�3�I�I�� �I�Ñ�c�N�C�N�<���a �j�C�I�I �3�G�q���j�C�R�N�c�c�w�c�j�3�L�3�j
8
<

:

�u+ �w� �y = ��;
�u�� + �w�� � �y�� = �5;

�u�w�y = ��5:

�:�Y �B �8�w�a�@�Ñ�a�N�C�N�<�3�N���#�+�/ �¡�aj���+j = ��j�#�+j�Y �p�C�0���a�3 �<�¡�I�I�3�a\ ���#�/ = \ �/�#�+= \ �/���+ �Y �K���N �q�3�j ���j�j\ ���/�+ = �í�5� �Y
�#�3�c�j�¡�L �8�w�a�@�Ñ�a�N�C�N�<�3�N�c �Ñ�q�a�C�<�� �q�C�N�G�I���a�Y

�9�Y �p�C �c�¡�<�3�a ���j�j �q���a�E�3 �U�R�c�C�j�C�q�j �@�3�I�j���I�M�@���a �3�N �8���L�C�I�E �c�R�L �$�3�c�j�·�a ���q�M�c���L�j ���I�I�� �U�R�c�C�j�C�q�� �@�3�I�j���I �L���N �G���N �8�· �<�3�N�R�L ���j�j
�R�a�0�N�� �R�L�M�-�c �c�C�{�a�R�a�. �n�j�R�L �0�3�L �c�R�L �q�C�0 �R�L�R�a�0�N�C�N�<�3�N �8�·�a �3�N �N�R�I�I�� �c�R�L �8�Ñ�a�c�j�� �c�C�{�a���Y �V�i�Y�3�u�Y �@���a �j���I�3�j�ù�5�ù�8���L�C�I�E�3�N
f �ù�5�ù; �ù�ù�5g�Y�W �p�C �c�¡�<�3�a �R�,�G�c�· ���j�j�M�-�c �8���L�C�I�E �<�C�I�I���a �0�3�j �U�R�c�C�j�C�q�� �@�3�I�j���I�3�j�U�R�L�M�3�I�I�3�a �N�·�<�R�j ���N�N���j �j���I �C �8���L�C�I�E�3�N �¡�a
�0�3�I�$���a�j �L�3�0�U�Y �V���I�I�� �j���I �c�R�L �8���L�C�I�E�3�N �R�q���N �<�C�I�I���a �¡�a�ù; ��; �Æ; �ù�5; �ù�ù; ����; �Æ�Æ; �ù�5�ù; �ù�ù�5�Y�W �#�3�c�j�¡�L ���I�I�� �j�a�3�c�C�{�a�C�<�� �j���I
�q���a�c �8���L�C�I�E�3�a �<�C�I�I���a �c���L�j�I�C�<�� �n�0�0�� �j���I �L�C�N�0�a�3 �¡�N�ù���Y

�f�Y � �a �0�3�j �L�Ñ�E�I�C�<�j ���j�j �0�3�I�� �n�U�U �0�3 �U�R�c�C�j�C�q�� �@�3�I�j���I�3�N �C �j�q�· �R�¡�N�0�I�C�<�� �L�¡�N�<�0�3�a�� �R�,�@�#�c�R�L �C�N�j�3 �@���a �N�·�<�R�j �j���I �<�3�L�3�N�c���L�j
�R�,�@ �c�R�L �¡�a �c�·�0���N�� ���j�j �c�n�L�L���N ���q���5�ù�ù�<�R�0�j�w�,�G�I�C�<�j �q���I�0�� �R�I�C�G�� �j���I �8�a�·�N�� �I�C�<�<�3�a �C�� �R�,�@ �c�n�L�L���N ���q���5�ù�ù
�<�R�0�j�w�,�G�I�C�<�j �q���I�0�� �R�I�C�G�� �j���I �8�a�·�N�#�I�C�<�<�3�a �C�#�] �p���0 �$�I�C�a �c�q���a�3�j �R�L �L���N �U�· �$�·�0�� �c�j�¡�I�I�3�N�� �$�w�j�3�a �n�j���5�ù�ù�L�R�j���5�ù���]

�b�G�a�C�q�j�C�0�- �9 �j�C�L�L���a
�7�R�a�L�3�I�c���L�I�C�N�< �R�,�@ �L�C�N�C�a�¡�G�N���a�3 �¡�a�C�N�j�3�j�C�I�I�·�j�N���6
�H�Ñ�c�N�C�N�<���a�N�� �~�N�N�c �n�j�I���<�0�� �U�· �N�¡�j�3�j �n�N�0�3�a ���0�a�3�c�c
�s�s�s�Y�L���j�j�3�j���q�I�C�N�<�Y�c�3

�k�4



�b�F�Q�H�Q�`�M���b �K���i�2�K���i�B�F�i� �p�H�B�M�;
�b�q�3�N�c�G�� �L���j�3�L���j�C�G�3�a�c���L�8�n�N�0�3�j

�F�q���I�C�~�,�3�a�C�N�<�c�j�¡�q�I�C�N�< �0�3�N �l�e �c�3�U�j�3�L�$�3�a �l�z�S�S

�7�Ñ�a�c�I���< �j�C�I�I �I�Ñ�c�N�C�N�<���a

�S�Y�2�N �L�3�0�3�I�j�C�0�� �c�j���0 �¡�a �R�L�<�C�q�3�N ���q �3�N �@�Ñ�< �c�j���0�c�L�n�a�Y �K�n�a�3�N �$�3�c�j�·�a ���q �a���G�� �U���a�j�C�3�a �c�R�L �C �@�Ñ�a�N�3�N �$�C�I�0���a �a�¡�j�� �q�C�N�G�I���a
�L�3�0 �q���a���N�0�a���Y �T�· �0�3�c�c �R�q���N�c�C�0�� �~�N�N�c �3�N �q�¡�< �c�R�L �C�N�j�3 �c�G�¡�a �c�C�< �c�E�¡�I�q �R�,�@ �c�R�L �a�3�<�3�I�$�n�N�0�3�j �U���j�a�n�I�I�3�a���c ���q �q���G�j�3�a�Y �/�3�j �¡�a
�G�¡�N�j ���j�j �3�N �q���G�j �$�Ñ�a�E���a �R�,�@ �c�I�n�j���a �c�C�N �a�n�N�0�� �U�· �c���L�L�� �c�j�¡�I�I�3 �L�C�j�j �U�· �3�j�j �a���G�j �U���a�j�C �V�L�C�j�j �3�L�3�I�I���N �j�q�· �@�Ñ�a�N�W�. ���j�j �@���N �q�C�0
�c�C�N �a�n�N�0�q���N�0�a�C�N�< �@�3�I�� �j�C�0�3�N �@���a �c�j���0�3�N �U�· �c�C�N �q�¡�N�c�j�a�� �c�C�0���. �c���L�j ���j�j �@���N �c�q�¡�N�<�3�a �@�Ñ�<�3�a �k�z �<�·�N�<�3�a�Y �?�n�a �L�·�N�<�� �<�·�N�<�3�a
�c�q�¡�N�<�3�a �@���N �q�¡�N�c�j�3�a�]

�H�Ñ�c�N�C�N�< �S�-�p�C�I�I�G�R�a�3�j ���j�j �q���G�j�3�N �@�3�I�� �j�C�0�3�N �@���a �c�j���0�3�N �U�· �c�C�N �q�¡�N�c�j�a�� �c�C�0�� �$�3�j�w�0�3�a ���j�j �@���N �<�·�a �L�R�j�n�a�c �n�N�0�3�a �c�C�N �q���N�0�a�C�N�<�Y
�2�N �q�¡�N�c�j�3�a�A �R�,�@ �3�N �@�Ñ�<�3�a�c�q�¡�N�< �j�C�I�I�c���L�L���N�c �<�3�a �C�N�<�3�N �N�3�j�j�R�¡�N�0�a�C�N�< �C �q���G�j�3�N�c �a�C�G�j�N�C�N�<�Y �7�Ñ�a ���j�j �G�R�L�L�� �j�C�I�I�$���G�� �j�C�I�I
�c�j���a�j�U�n�N�G�j�3�N �$�3�@�Ñ�q�3�a �@���N �c�q�¡�N�<�� �q�¡�N�c�j�3�a �8�w�a�� �<�·�N�<�3�a �N�3�j�j�R�Y ���I�I�j�c�· �$�3�@�Ñ�q�3�a �q���G�j�3�N �0�3�I�c���5�q�¡�N�c�j�3�a�c�q�¡�N�<���a �8�Ñ�a ���j�j
�G�R�L�U�3�N�c�3�a�� �0�3���5�@�Ñ�<�3�a�c�q�¡�N�<���a�N���. �0�3�I�c �8�w�a�� �q�¡�N�c�j�3�a�c�q�¡�N�<���a �8�Ñ�a ���j�j �G�R�L�L�� �a�n�N�j�. �c�· �@���N �c�q�¡�N�<�3�a �q�¡�N�c�j�3�a���É�<�·�N�<�3�a
�n�N�0�3�a �3�N �a�n�N�0���Y

�2�8�j�3�a �3�N �@�Ñ�<�3�a�c�q�¡�N�< �G���N �L���N �·�j�3�a�c�j�¡�I�I�� �a�C�G�j�N�C�N�<�3�N �¡�q�3�N �<�3�N�R�L ���j�j �c�q�¡�N�<�� �@�Ñ�<�3�a �j�a�3 �<�·�N�<�3�a �j�C�I�I�d �L���N �G���N �0�R�,�G �C�N�j�3
�G�R�L�L�� �a�n�N�j �U�· �0�3�j �q�C�c�3�j�. �C �R�,�@ �L�3�0 �G�a���q�3�j ���j�j �q�¡�<�3�N �C�N�j�3 �c�G�¡�a �c�C�< �c�E�¡�I�q�Y �/�3�j �¡�a �0�R�,�G �c�q�·�a�j ���j�j �<�3 �3�j�j �c�j�a�C�N�<�3�N�j �$�3�q�C�c �8�Ñ�a
�0�3�j�j���. �R�,�@ �q�C ���q�c�j�·�a �8�a�·�N �0�3�j�Y

�Q�L �q���G�j�3�N �<�Ñ�a���5�@�Ñ�<�3�a�c�q�¡�N�<���a �U�·�N�a�n�N�0�R�a�. �c�· �G�R�L�L�3�a �@���N ���j�j �$�3�@�Ñ�q�� �<�Ñ�a�����5+ �É�N�q�¡�N�c�j�3�a�c�q�¡�N�<���a�d �@�¡�a �L�·�c�j�3�N
�q���a�� �3�N �0�3�I���a�3 �j�C�I�I���5�Y

�H�Ñ�c�N�C�N�< �l�-�m�N�0�3�a �c�C�N �a�n�N�0�q���N�0�a�C�N�< �<�·�a �q���G�j�3�N �L�R�j�n�a�c �I�¡�N�<�c �3�N�N�A�@�Ñ�a�N�C�N�< �L�3�0 �q�C�N�G�I���a�í�5� �R�,�@���
�5� �Y �p���a�E�3 �@�Ñ�A
�<�3�a�c�q�¡�N�< �L�R�j�c�q���a���a �3�N���
�5� �A�q�C�N�G�3�I�. �R�,�@ �q���a�E�3 �q�¡�N�c�j�3�a�c�q�¡�N�< �L�R�j�c�q���a���a �3�N�í�5� �A�q�C�N�G�3�I�Y �b�n�L�L���N ���q ���I�I�� �q�C�N�G�I���a �C �3�N
�N�A�@�Ñ�a�N�C�N�< �¡�a(�N� ��) � �ù�¾�5� �Y �Q�L �q���G�j�3�N �c�q�¡�N�<�j �@�Ñ�<�3�a���5�<�·�N�<�3�a�. �c�· �@���a �@���N �c�q�¡�N�<�j �q�¡�N�c�j�3�a�N� ���5�<�·�N�<�3�a�Y �7�Ñ�a
�N�A�@�Ñ�a�N�C�N�<�3�N�c �q�C�N�G�3�I�c�n�L�L�� �8�·�a �q�C �0�·

(�N� ��) � �ù�¾�5� = ( ���N� �É) � �í�5� = ���5� ���
�5� + ( �N� ���5) � �í�5� = ( ���5� �� + �N� ���5) � �í�5� = ( �N+ ��5) � �í�5� ;

�q�C�I�G�3�j �<�3�a �3�G�q���j�C�R�N�3�N���N� �É= �N+ ��5�8�Ñ�a�N�Y �m�a �0�3�N �8�·�a �q�C ���j�j�N= ��É�. �q�C�I�G�3�j �$�3�j�w�0�3�a ���j�j �q���G�j�3�N �c�q�¡�N�<�3�a �q�¡�N�c�j�3�a
��É� ���5= ���É�<�·�N�<�3�a �n�N�0�3�a �3�N �a�n�N�0���Y

�/�3�N ���N�0�a�� �I�Ñ�c�N�C�N�<�3�N�c �c�G�3�N�$���a�� �3�N�G�3�I�@�3�j �$�3�a�R�a �U�· ���j�j �L���N ���N�q�¡�N�0�3�a �8�R�a�L�3�I�N �8�Ñ�a �q�C�N�G�3�I�c�n�L�L���N �C �3�N�N�A�@�Ñ�a�N�C�N�<�Y �/�3�N�N��
�8�R�a�L�3�I �¡�a �0�R�,�G �C�N�j�3 �I�¡�j�j ���j�j �$�3�q�C�c�� �8�Ñ�a �3�N �<�R�0�j�w�,�G�I�C�< �C�,�G�3�A�G�R�N�q�3�u�N�A�@�Ñ�a�N�C�N�<�Y

�l�Y���N�j���I�3�j �3�I�3�q�3�a �C �3�N �<�w�L�N���c�C�3�c�G�R�I�� �¡�a �S�k�z�z�Y �p�C�c�c�� �3�I�3�q�3�a �c�E�n�N�<�3�a �C �c�G�R�I�G�Ñ�a�3�N�. �L�3�0���N �c�R�L�I�C�<�� �3�I�3�q�3�a �j�a�¡�N���a �8�a�C�C�0�a�R�j�j�Y
�2�N �8�E�¡�a�0�3�0�3�I ���q �0�3�L �c�R�L �j�a�¡�N���a �8�a�C�C�0�a�R�j�j �c�E�n�N�<�3�a �¡�q�3�N �C �G�Ñ�a�3�N�. �L�3�0���N ���N�0�3�I�3�N �3�I�3�q�3�a �c�R�L �j�a�¡�N���a �8�a�C�C�0�a�R�j�j �$�I���N�0 �0�3�L
�c�R�L �c�E�n�N�<�3�a �C �G�Ñ�a�3�N �¡�a �8�w�a�� �<�·�N�<�3�a �c�· �c�j�R�a �c�R�L ���N�0�3�I�3�N �3�I�3�q�3�a �c�R�L �j�a�¡�N���a �8�a�C�C�0�a�R�j�j �$�I���N�0 �0�3�L �c�R�L �C�N�j�3 �c�E�n�N�<�3�a �C �G�Ñ�a�3�N�Y
�?�n�a �L�·�N�<�� �3�I�3�q�3�a �c�E�n�N�<�3�a �C �c�G�R�I���N�c �G�Ñ�a�]

�H�Ñ�c�N�C�N�<�-�H�·�j�8�q���a�� ���N�j���I�3�j �3�I�3�q�3�a �c�R�L �j�a�¡�N���a �8�a�C�C�0�a�R�j�j�. �I�·�j�u�q���a�� ���N�j���I�3�j �3�I�3�q�3�a �c�R�L �c�E�n�N�<�3�a �C �G�Ñ�a�3�N�. �R�,�@ �$�3�j�3�,�G�N��
�c�I�n�j�I�C�<�3�N �L�3�0�c���N�j���I�3�j �3�I�3�q�3�a �c�R�L �$�·�0�3 �c�E�n�N�<�3�a �C �G�Ñ�a�3�N �R�,�@ �j�a�¡�N���a �8�a�C�C�0�a�R�j�j�Y �/�3 �<�C�q�N�� �q�C�I�I�G�R�a�3�N �G���N �0�· �c�G�a�C�q���c �c�R�L

�c=
�8
�É

;
�c
�u

= �É�
�8� �c

�ù���5�5� �u
:

�p�C �@���a ���I�I�j�c�· ���j�j�8= �É�c�. �R�,�@ �0�C�q�C�c�C�R�N ���q �$�·�0�� �I�3�0�3�N �C �0�3�N ���N�0�a�� �I�C�G�@�3�j�3�N �L�3�0�c�<�3�a

�ù
�u

=
�É(�É�c� �c)

�c(�ù���5�5� �u)
=

�ù��
�ù���5�5� �u

;

�k�O



�q�C�I�G�3�j �<�3�a�ù���u= �ù���5�5� �u�. �R�,�@ �c�I�n�j�I�C�<�3�N�u= �ù�5�5�Y

�k�Y�7�C�N�N ���I�I�� �a�3�3�I�I�� �I�Ñ�c�N�C�N�<���a �j�C�I�I �3�G�q���j�C�R�N�c�c�w�c�j�3�L�3�j
8
<

:

�u+ �w� �y = ��;
�u�� + �w�� � �y�� = �5;

�u�w�y = ��5:

�H�Ñ�c�N�C�N�<�-�m�a �0�3�N �8�Ñ�a�c�j�� �3�G�q���j�C�R�N�3�N �8�·�a �q�C�u+ �w= �� + �y�. �q�C�I�G�3�j �L�3�0�8�Ñ�a�u�� + �w�� = �É+ �É�y+ �y�� � ���u�w�Y �/�3�j �¡�a

�n�U�U�3�N�$���a�j ���j�j �0�3�j �C�N�j�3 �~�N�N�c �I�Ñ�c�N�C�N�<�c�j�a�C�U�I���a �L�3�0�y = �5�. �c�· �0�3�N �c�C�c�j�� �3�G�q���j�C�N�3�N �<�3�a�u�w=
��5
�y

�Y �p�C �G���N �N�n �c�¡�j�j�� �C�N

�u�� + �w�� = �É+ �É�y+ �y�� �
�ù���5
�y

�C �0�3�N ���N�0�a�� �3�G�q���j�C�R�N�3�N�. �R�,�@ �8�·�a

�É+ �É�y+ �y�� �
�ù���5
�y

� �y�� = �5;

�q�C�I�G�3�j �<�3�a �3�N ���N�0�a���<�a���0�c�3�G�q���j�C�R�N �8�Ñ�a�y
�y�� + �y� ���5= �5;

�L�3�0 �I�Ñ�c�N�C�N�<���a�y�ù= �Æ�R�,�@�y�� = � ��Y �p���a �R�,�@ �3�N ���q �0�3�c�c�� �j�q�· �I�Ñ�c�N�C�N�<���a �<�3�a �3�j�j �3�G�q���j�C�R�N�c�c�w�c�j�3�L �8�Ñ�a�u�R�,�@�w�Y

�7�Ñ�a�y�ù= �Æ�8�·�a �q�C
�u+ �w= �
; �u�w= �ù��;

�c�R�L �@���a �I�Ñ�c�N�C�N�<���a�N���u0�ù= ��; �w0�ù= �É�. �R�,�@�u00
�ù = �É; �w00

�ù = ���Y

�7�Ñ�a�y�� = � � �8�·�a �q�C
�u+ �w= � �É; �u�w= � �ù�5;

�c�R�L �@���a �I�Ñ�c�N�C�N�<���a�N���u0�� = � �� +
p

�ù�É; �w0�ù= � �� �
p

�ù�É�. �R�,�@�u00
�� = � �� �

p
�ù�É; �w00

�� = � �� +
p

�ù�É�Y

�2�8�j�3�a�c�R�L �q�C �$�I�Y���Y �G�q���0�a�3�a���j �n�N�0�3�a �I�Ñ�c�N�C�N�<�3�N�c �<�·�N�<�. �L�·�c�j�3 �q�C �c�¡�j�j�� �C�N �I�Ñ�c�N�C�N�<���a�N�� �R�,�@ �q�3�a�C�~�3�a�� ���j�j �0�3�j �q�3�a�G�I�C�<�3�N �@���N�0�A
�I���a �R�L �I�Ñ�c�N�C�N�<���a �j�C�I�I �0�3�j �n�a�c�U�a�n�N�<�I�C�<�� �c�w�c�j�3�L�3�j�Y �p�C �<�Ñ�a �0�3�j �L�3�0 �I�Ñ�c�N�C�N�<�c�j�a�C�U�U�3�I�N(� �� �

p
�ù�É; � �� +

p
�ù�É; � �) �R�,�@

�Ñ�q�3�a�I�¡�L�N���a �Ñ�q�a�C�<�� �·�j �I�¡�c���a�3�N �V�R�$�c�3�a�q�3�a�� ���j�j �L���N �G���N ���N�q�¡�N�0�� �c�w�L�L�3�j�a�C �8�Ñ�a ���j�j �c�I�C�U�U�� �a�¡�G�N�� �L�w�,�G�3�j�W�-

�u�w�y= ( �É� �ù�É)( � �) = ��5;

�u+ �w� �y= � �� �
p

�ù�É� �� +
p

�ù�É� (� �) = ��;

�u�� + �w�� � �y�� = �É� ��
p

�ù�É+ �ù�É+ �É+ ��
p

�ù�É+ �ù�É� ��� = �5:

�/�3�j �q�C�c���a �c�C�< ���j�j ���I�I�� �8�w�a�� �j�a�C�U�U�I���a�N�� �¡�a �I�Ñ�c�N�C�N�<���a �j�C�I�I �0�3�j �n�a�c�U�a�n�N�<�I�C�<�� �c�w�c�j�3�L�3�j�. ���I�I�j�c�· �@���a �c�w�c�j�3�L�3�j �I�Ñ�c�N�C�N�<���a�N��
(��; �É; �Æ); (�É; ��; �Æ); (� �� +

p
�ù�É; � �� �

p
�ù�É; � �); (� �� �

p
�ù�É; � �� +

p
�ù�É; � �)�Y

�:�Y�B �8�w�a�@�Ñ�a�N�C�N�<�3�N���#�+�/ �¡�aj���+j = ��j�#�+j�Y �p�C�0���a�3 �<�¡�I�I�3�a\ ���#�/ = \ �/�#�+ = \ �/���+ �Y �K���N �q�3�j ���j�j\ ���/�+ = �í�5� �Y
�#�3�c�j�¡�L �8�w�a�@�Ñ�a�N�C�N�<�3�N�c �Ñ�q�a�C�<�� �q�C�N�G�I���a�Y

�H�Ñ�c�N�C�N�< �S�-�H�C�G�@�3�j�3�N\ �/���+ = \ �/�#�+�L�3�0�8�Ñ�a �3�N�I�C�<�j �R�L�q�¡�N�0�N�C�N�<�3�N �j�C�I�I �a���N�0�q�C�N�G�3�I�c���j�c�3�N ���j�j �8�w�a�@�Ñ�a�N�C�N�<�3�N���#�+�/ �¡�a
�C�N�c�G�a�C�q�3�N �V�0�Y�q�Y�c�Y ���j�j �0�3 �8�w�a�� �U�n�N�G�j�3�a�N���� ; �#; �+; �/ �I�C�<�<�3�a �U�· �3�N �,�C�a�G�3�I�W�Y �`���N�0�q�C�N�G�3�I�N\ ���/�+ �¡�a �a�¡�j�. �q�C�I�G�3�j �$�3�j�w�0�3�a ���j�j
���+ �¡�a �0�C���L�3�j�3�a �C �0�3�N �R�L�c�G�a�C�q�N�� �,�C�a�G�3�I�N�. �q�C�I�G�3�j �C �c�C�N �j�n�a �<�3�a ���j�j �¡�q�3�N\ ���#�+�¡�a �a�¡�j�Y �i�a�C���N�<�3�I�N���#�+�¡�a ���I�I�j�c�· �a�¡�j�q�C�N�G�I�C�<
�L�3�0 �a�¡�j �q�C�N�G�3�I �q�C�0�#�. �R�,�@ �L�3�0 �3�N �G���j�3�j�.�#�+�. �c�R�L �¡�a �@�¡�I�8�j�3�N �c�· �I�·�N�< �c�R�L �@�w�U�R�j�3�N�n�c���N���+�Y �p�C �G���N �0�· �0�a�� �c�I�n�j�c���j�c�3�N
���j�j\ �#���+ = ���5� �. �R�,�@\ �#�+�� = ��5� �V�0�3�j �a�Ñ�a �c�C�< �R�L ���3�N �@���I�q �I�C�G�c�C�0�C�< �j�a�C���N�<�3�I���W�Y �m�a �q�C�I�I�G�R�a�3�j �8�Ñ�a �q�C�N�G�I���a�N�� �8�·�a �q�C

���j�j\ ���#�/ = \ �/�#�+ =
�ù
��

\ ���#�+ = �É�Æ� = \ �/���+ �. �c�· ���j�j\ �/���# = �É�Æ� + ���5� = �
�Æ� ; \ ���#�+ = �í�5� �. �R�,�@

\ �#�+�/= ����5� � �
�Æ� � �� � �í�5� = �ù�5�Æ� �Y

�H�Ñ�c�N�C�N�< �l�-�B�N�8�Ñ�a �$�3�j�3�,�G�N�C�N�<�3�N�� = \ �/�#�+ = \ �/�#�� = \ �/���+ �Y �7�Ñ�a�I�¡�N�< �c�j�a�¡�,�G���N�+�#�j�C�I�I�+�2�c�· ���j�jj�+�2j =

��j�+�#j = j�+��j�Y �m�a4 ���+�/ �@���a �q�Cj�+�/j = j�+��j sin �� = ��j�#�+j sin ���Y �b�C�N�n�c�c���j�c�3�N �8�Ñ�a4 �/�+�#�<�3�a
j�+�/j
sin ��

=
j�#�+j

sin \ �+�/�#
�Y

�:�z



�i�C�I�I�c���L�L���N�c �<�3�a �0�3 �j�q�· �I�C�G�@�3�j�3�a�N�� ���j�jsin \ �+�/�# =
�ù
��

�. �R�,�@ �3�8�j�3�a�c�R�L\ �+�/�# < \ �+�/�� = �í�5� �. �8�·�a �q�C ���j�j\ �+�/�# =

���5� �. �R�,�@\ �#�/�� = ��5� �Y �M�n �G���N �q�C �n�a4 �/���# �$�3�a�¡�G�N��\ �+���#= �ù�¾�5� � ��5� � ���� = �ù���5� � �����Y �Q�L �q�C �j�C�j�j���a �U�·
4 ���#�+�. �c�3�a �q�C ���j�j\ ���+�#= �ù�¾�5� � ���� � (�ù���5� � ����) = ��5� �Y �/�3�j �$�3�j�w�0�3�a ���j�j �j�a�C���N�<�3�I�N���+�2�C�N�j�3 �$���a�� �¡�a �I�C�G�$�3�N�j�. �n�j���N
�¡�q�3�N �I�C�G�c�C�0�C�<�Y �/�· �G���N �q�C �0�a�� �c�I�n�j�c���j�c�3�N ���j�j �L�3�0�C���N�3�N���# �L�R�j �c�C�0���N�+�2�¡�q�3�N �¡�a �@�Ñ�E�0 �L�R�j�+�2�. �c�· ���j�j\ ���#�+= �í�5� �Y
�H�Ñ�c�N�C�N�<�3�N ���q�c�I�n�j���c �c�R�L �R�q���N�Y

�9�Y�p�C �c�¡�<�3�a ���j�j �q���a�E�3 �U�R�c�C�j�C�q�j �@�3�I�j���I�M�@���a �3�N �8���L�C�I�E �c�R�L �$�3�c�j�·�a ���q�M�c���L�j ���I�I�� �U�R�c�C�j�C�q�� �@�3�I�j���I �L���N �G���N �8�· �<�3�N�R�L ���j�j
�R�a�0�N�� �R�L�M�-�c �c�C�{�a�R�a�. �n�j�R�L �0�3�L �c�R�L �q�C�0 �R�L�R�a�0�N�C�N�<�3�N �8�·�a �3�N �N�R�I�I�� �c�R�L �8�Ñ�a�c�j�� �c�C�{�a���Y �V�i�Y�3�u�Y �@���a �j���I�3�j �S�z�S �8���L�C�I�E�3�N
f �ù�5�ù; �ù�ù�5g�Y�W �p�C �c�¡�<�3�a �R�,�G�c�· ���j�j�M�-�c �8���L�C�I�E �<�C�I�I���a �0�3�j �U�R�c�C�j�C�q�� �@�3�I�j���I�3�j�U�R�L�M�3�I�I�3�a �N�·�<�R�j ���N�N���j �j���I �C �8���L�C�I�E�3�N �¡�a �0�3�I�$���a�j
�L�3�0�U�Y �V���I�I�� �j���I �c�R�L �8���L�C�I�E�3�N �R�q���N �<�C�I�I���a �¡�a �S�.�l�.�9�.�S�z�.�S�S�.�l�l�.�9�9�.�S�z�S�.�S�S�z�Y�W �#�3�c�j�¡�L ���I�I�� �j�a�3�c�C�{�a�C�<�� �j���I �q���a�c �8���L�C�I�E�3�a �<�C�I�I���a
�c���L�j�I�C�<�� �n�0�0�� �j���I �L�C�N�0�a�3 �¡�N �S�l�Y

�H�Ñ�c�N�C�N�<�-�2�j�j �j���I�. �c�G�a�C�q�3�j �C �U�R�c�C�j�C�R�N�c�c�w�c�j�3�L �L���0 �$���c�3�N�ù�5�. �¡�a �0�3�I�$���a�j �L�3�0�í �R�L �R�,�@ �3�N�0���c�j �R�L �c�n�L�L���N ���q �0�3�c�c �c�C�{�a�R�a
�¡�a �0�3�I�$���a �L�3�0�í�Y �2�8�j�3�a�c�R�L �L�C�N�c�j �3�j�j �j���I �C �q���a �R�,�@ �3�N ���q �0�3 �3�8�j�3�a�8�a�·�<���0�3 �8���L�C�I�E�3�a�N�� �¡�a �0�3�I�$���a�j �L�3�0�í�. �R�,�@ �3�8�j�3�a�c�R�L �c�C�{�3�a�A
�c�n�L�L���N �C�N�j�3 �¡�N�0�a���c �N�¡�a �L���N �R�a�0�N���a �R�L �c�C�{�a�R�a�N���. �8�·�a �q�C ���j�j ���I�I�� �j���I �C �0�3�c�c�� �8���L�C�I�E�3�a �L�·�c�j�3 �q���a�� �0�3�I�$���a�� �L�3�0�í�Y �/�3�c�c�n�j�R�L
�L�·�c�j�3 �N�·�<�R�j �j���I �C �q���a�E�3 �c�·�0���N �8���L�C�I�E �q���a�� �0�3�I�$���a�j �L�3�0�ù�ù�. ���I�I�j�c�· �@���a �q���a�E�3 �8���L�C�I�E �3�N �a�3�U�a�3�c�3�N�j���N�j �c�R�L �¡�a �0�3�I�$���a �L�3�0�í�í�Y
�i���I�3�N �L�·�c�j�3 �q���a�� �j�a�3�c�C�{�a�C�<���. �c�· �q�C �L�·�c�j�3 �n�N�0�3�a�c�Ñ�G�� �8���L�C�I�E�3�a�N�� �c�R�L �<�3�N�3�a�3�a���c ���q�ù�í�¾; ���í�
; ���í�; �É�í�Æ; �Æ�í�É; ��í��; �
�í���.
�¾�í�ù; �í�í�5�Y �2�8�j�3�a�c�R�L �3�N �a�3�U�a�3�c�3�N�j���N�j �C �q���a�E�3 �8���L�C�I�E �L�·�c�j�3 �q���a�� �0�3�I�$���a �L�3�0�Æ�. �¡�a �0�3�j �$���a�� �0�3 �j���I �c�R�L �C�N�N�3�@�·�I�I�3�a�Æ�R�,�@�g�3�I�I�3�a
�5�c�R�L �¡�a �C�N�j�a�3�c�c���N�j���Y �p�C �$�3�@�Ñ�q�3�a ���I�I�j�c�· �3�N�0���c�j �n�N�0�3�a�c�Ñ�G�� �8���L�C�I�E�3�a�N�� �c�R�L �<�3�N�3�a�3�a���c ���q�É�í�Æ�R�,�@�í�í�5�V�j���I�3�N�É�í�Æ�R�,�@
�Æ�í�É�j�C�I�I�@�Ñ�a �c���L�L�� �8���L�C�I�E�W�Y �p�C �q�3�j �a�3�0���N ���j�j �0�3�c�c�� �8���L�C�I�E�3�a �<�C�I�I���a��; �Æ; �í; �ù�ù�Y �i���I�3�j�í�É�Æ�¡�a �0�3�I�$���a�j �L�3�0�
�. �c�· �8���L�C�I�E�3�N
f �É�í�Æ; �É�Æ�í; �Æ�É�í; �Æ�í�É; �í�É�Æ; �í�Æ�Ég �n�U�U�8�w�I�I�3�a �0�3 �c�j�¡�I�I�0�� �G�a���q�3�N�Y �i���I�3�j�í�í�5�@���a �3�N �8���L�C�I�E �c�R�L �$�3�c�j�·�a ���q�í�í�5; �í�5�í�Y �B�N�<�3�j
���q �0�3�c�c�� �j�q�· �j���I �¡�a �0�3�I�$���a�j �L�3�0�
�Y �/�3�N �3�N�0�� �8���L�C�I�E�3�N ���q �j�a�3�c�C�{�a�C�<�� �j���I �c�R�L �<�C�I�I���a ���I�I�� �n�0�0�� �j���I�. �L�C�N�0�a�3 �¡�N�ù���. �¡�a ���I�I�j�c�·
f �É�í�Æ; �É�Æ�í; �Æ�É�í; �Æ�í�É; �í�É�Æ; �í�Æ�Ég�Y �/�3�N �<�3�N�3�a�3�a���c ���q �q�C�I�G�3�j �c�R�L �@�3�I�c�j ���q �c�C�N�� �3�I�3�L�3�N�j�Y

�f�Y� �a �0�3�j �L�Ñ�E�I�C�<�j ���j�j �0�3�I�� �n�U�U �0�3 �U�R�c�C�j�C�q�� �@�3�I�j���I�3�N �C �j�q�· �R�¡�N�0�I�C�<�� �L�¡�N�<�0�3�a�� �R�,�@�#�c�R�L �C�N�j�3 �@���a �N�·�<�R�j �j���I �<�3�L�3�N�c���L�j
�R�,�@ �c�R�L �¡�a �c�·�0���N�� ���j�j �c�n�L�L���N ���q �l�z�S�S �<�R�0�j�w�,�G�I�C�<�j �q���I�0�� �R�I�C�G�� �j���I �8�a�·�N�� �I�C�<�<�3�a �C�� �R�,�@ �c�n�L�L���N ���q �l�z�S�S �<�R�0�j�w�,�G�I�C�<�j
�q���I�0�� �R�I�C�G�� �j���I �8�a�·�N�#�I�C�<�<�3�a �C�#�] �p���0 �$�I�C�a �c�q���a�3�j �R�L �L���N �U�· �$�·�0�� �c�j�¡�I�I�3�N�� �$�w�j�3�a �n�j �l�z�S�S �L�R�j �l�z�S�l�]

�H�Ñ�c�N�C�N�<�-�/�3�j �¡�a �L�Ñ�E�I�C�<�j �8�Ñ�a���5�ù�ù�- �q�¡�I�E�� = f ���I�I�� �E�¡�L�N�� �U�R�c�C�j�C�q�� �j���Ig�. �R�,�@�#= f ���I�I�� �n�0�0�� �U�R�c�C�j�C�q�� �j���Ig�Y �b�n�L�L���N ���q
�3�j�j �<�R�0�j�w�,�G�I�C�<�j ���N�j���I �E�¡�L�N�� �j���I �¡�a �3�j�j �E�¡�L�N�j �j���I�. �L�3�0���N �c�n�L�L���N ���q �3�j�j �n�0�0�� ���N�j���I �n�0�0�� �j���I �¡�a �3�j�j �n�0�0�� �j���I�Y �T�·�c�j�·�3�N�0�3�j
�8�Ñ�I�E�3�a�. �3�8�j�3�a�c�R�L���5�ù�ù�¡�a �n�0�0���Y

�p�C �c�G�� �q�C�c�� ���j�j �0�3�j �C�N�j�3 �¡�a �L�Ñ�E�I�C�<�j �R�L �L���N �$�w�j�3�a �n�j���5�ù�ù�L�R�j���5�ù���Y �H�·�j �R�c�c ���N�j�� �L�R�j�c���j�c�3�N�Y �p�C �c�G�� �8�Ñ�a�c�j �q�C�c�� ���j�j �R���q�c�3�j�j
�@�n�a �L���N �q�¡�I�E�3�a�� �R�,�@�#�. �c�· �~�N�N�c �0�3�j �R�¡�N�0�I�C�<�j �L�·�N�<�� �U���a ���q �j���I�u; �u+ �ù�R�,�@�w; �w+ �ù�c�·�0���N�� ���j�j�u�I�C�<�<�3�a �C�� �.�u+ �ù�C�#�d
�w�I�C�<�<�3�a �C�#�.�w+ �ù�C�� �Y �7�Ñ�a �q���a�E�3�� �C�� �~�N�N�c�$�C�#�c�·�0���N�j ���j�j�$> ���. �3�8�j�3�a�c�R�L �L�¡�N�<�0�3�N�#�¡�a �R�¡�N�0�I�C�<�Y �p�¡�I�E�$�c�R�L �0�3�j
�L�C�N�c�j�� �3�I�3�L�3�N�j�3�j �C�# �c�R�L �¡�a �c�j�Ñ�a�a�3 �¡�N���d �0�· �¡�a �0�3�j �c�· ���j�j�u= �$� �ù�j�C�I�I�@�Ñ�a�� �. �L�3�0���N�u+ �ù= �$�j�C�I�I�@�Ñ�a�#�Y �2�8�j�3�a�c�R�L
�� �R�,�G�c�· �¡�a �R�¡�N�0�I�C�<�. �~�N�N�c �3�j�j �3�I�3�L�3�N�j �C�� �c�R�L �¡�a �c�j�Ñ�a�a�3 �¡�N�$�. �R�,�@ �q�C �G���N �n�U�U�a�3�U�� �U�a�R�,�3�c�c�3�N �8�Ñ�a ���j�j �8�· �R�¡�N�0�I�C�<�j �L�·�N�<��
�U���a ���q �j�w�U�3�N�u; �u+ �ù�Y �2�u���G�j �c���L�L�� �a�3�c�R�N�3�L���N�< �<�¡�I�I�3�a �R�L �q�C �j���a �3�j�j �3�I�3�L�3�N�j �n�a�# �c�R�L �n�j�<�·�N�<�c�U�n�N�G�j�Y �p�C �G���N ���I�I�j�c�·
�q�¡�I�E�� �j���I���ù; ����; : : : ; �����5�ù���C�� �. �R�,�@�$�ù; �$��; : : : ; �$���5�ù���C�#�. �c�· ���j�j�$�ù= ���ù+ �ù; �$�� = ���� + �ù; : : : �$���5�ù�ù= �����5�ù�ù+ �ù�. �L�3�0���N
�$�� = ���� � �ù; �$�É= ���É� �ù; : : : ; �$���5�ù��= �����5�ù��� �ù�Y �2�N�I�C�<�j �q�·�a�j ���N�j���<���N�0�3 �L�·�c�j�3�� = ���ù+ ���� + � � � + �����5�ù���j�C�I�I�@�Ñ�a��
�� �. �R�,�@�$= �$�ù+ �$�� + � � � + �$���5�ù���L�·�c�j�3 �j�C�I�I�@�Ñ�a���#�. �L�3�N �0�3�j �¡�a �R�L�Ñ�E�I�C�<�j�. �3�8�j�3�a�c�R�L �G�R�N�c�j�a�n�G�j�C�R�N�3�N �L�3�0�8�Ñ�a ���j�j�� = �$�.
�R�,�@ �0�3�j �q���a �<�C�q�3�j ���j�j�� �R�,�@�#�c���G�N���a �<�3�L�3�N�c���L�L�� �3�I�3�L�3�N�j�Y �K�R�j�c�¡�<�3�I�c�3�N �q�C�c���a ���j�j �3�N �n�U�U�0�3�I�N�C�N�< �L�3�0 �3�<�3�N�c�G���U�3�a�N��
�c�R�L �$�3�c�G�a�C�q�c �C �n�U�U�<�C�8�j�3�N �C�N�j�3 �¡�a �L�Ñ�E�I�C�< �8�Ñ�a���5�ù���Y
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�F�R�L�L�3�N�j���a�3�a �j�C�I�I �G�q���I�C�~�,�3�a�C�N�<�c�R�L�<�·�N�<�3�N �l�z�S�S

�¶�a�3�j�c �n�U�U�I���<�� ���q �b�G�R�I�R�a�N���c �L���j�3�L���j�C�G�j�¡�q�I�C�N�< �q���a �0�3�N �9�S�-�� �C �R�a�0�N�C�N�<�3�N�Y �/�3�N �8�Ñ�a�c�j�� �b�G�R�I�R�a�N���c �L���j�3�L���j�C�G�j�¡�q�I�C�N�< �¡�<�0�3
�a�n�L �S�O�f�S �L�3�0 �~�N���I �C �b�j�R�,�G�@�R�I�L�Y �B �·�a �@���a �4�:�e �3�I�3�q�3�a �8�a�·�N �S�k�k �c�G�R�I�R�a �0�3�I�j���<�C�j�Y �/�3�j�j�� �¡�a �3�N �<�I�¡�0�E���N�0�3 �Ñ�G�N�C�N�< ���q ���N�j���I�3�j
�0�3�I�j���<���N�0�3 �c�G�R�I�R�a �8�a�·�N �8�Ñ�a�a�� �·�a�3�j�. �L�3�0���N ���N�j���I�3�j �0�3�I�j���<���N�0�3 �3�I�3�q�3�a �C �c�j�R�a�j �c�3�j�j �¡�a �R�8�Ñ�a�¡�N�0�a���j�Y ���N�0�3�I�3�N �•�C�,�G�R�a �q���a �l�e�X�Y
�p�C �q�C�I�I �j���,�G�� �I�¡�a���a�N�� �U�· �c�G�R�I�R�a�N�� �8�Ñ�a �0�3�a���c ���a�$�3�j�3 �" �0�3 �@���a �<�E�R�a�j �·�a�3�j�c �j�¡�q�I�C�N�< �j�C�I�I �3�N �c�n�,�,���6 �2�N �8�Ñ�a�G�I���a�C�N�< �j�C�I�I �0�3�j
�c�j�R�a�� �0�3�I�j���<���a���N�j���I�3�j �¡�a �0�3�N �N�w�� �3�u�U�R�N�3�a�C�N�< �c�R�L �j�¡�q�I�C�N�<�3�N �8�·�j�j�Y �p�C �q�C�I�I �0�¡�a�8�Ñ�a �8�a���L�8�Ñ�a�� �3�j�j �q���a�L�j �j���,�G �j�C�I�I �q�·�a �c�U�R�N�c�R�a�Y
�#�a�n�L�L�3�a �� �T���a�j�N�3�a�c �@���a �L�R�0�3�a�N�C�c�3�a���j �j�¡�q�I�C�N�<�3�N�c �<�a���~�c�G�� �U�a�R�~�I �R�,�@ �n�j�q�3�,�G�I���j �N�w�� ���|�c�,�@�3�a �R�,�@ �3�N �N�w �@�3�L�c�C�0�� �V�@�j�j�U�-

�g�g�s�s�s�Y�L���j�j�3�j���q�I�C�N�<�Y�c�3�g�W�Y �i�¡�q�I�C�N�<�3�N �@���a �c�w�N�j�c �R�,�@ �0�C�c�G�n�j�3�a���c �C �i�p�. �a���0�C�R�. �j�C�0�N�C�N�<���a �R�,�@ �$�I�R�<�<���a �C �c�j�Ñ�a�a�3 �n�j�c�j�a�¡�,�G�N�C�N�<
�¡�N �j�C�0�C�<���a�3�Y

�i�¡�q�I�C�N�<�3�N�c �R�,�@ �L���j�3�L���j�C�G�3�N�c �8�a���L�j�C�0 �$�w�<�<�3�a �U�· �C�N�j�a�3�c�c�3�j �8�Ñ�a �L���j�3�L���j�C�G �R�,�@ �U�a�R�$�I�3�L�I�Ñ�c�N�C�N�< �@�R�c �c�G�R�I�3�I�3�q�3�a�Y �/�3�j�j��
�C�N�j�a�3�c�c�3 �~�N�N�c �R�,�@ �q�C �@�R�U�U���c �R�,�@ �j�a�R�a ���j�j �j�¡�q�I�C�N�<�c�G�R�L�L�C�j�j���N�c �c���L���a�$�3�j�3 �L�3�0 �c�G�R�I�R�a�N�� �R�,�@ �#�a�n�L�L�3�a �� �T���a�j�N�3�a�c �c�G��
�I�R�,�G�� ���I�I�j �•�3�a ���j�j �n�U�U�j�¡�,�G�� �R�,�@ �n�j�q�3�,�G�I�� �0�3�j�j�� �C�N�j�a�3�c�c�3�Y ���j�j �j�a�¡�N�� �U�a�R�$�I�3�L�I�Ñ�c�N�C�N�< �I�C�<�<�3�a �C �G�¡�a�N���N ���q �I���N�0�3�j�c �N�w�� �c���j�c�N�C�N�<
�U�· �L���j�3�L���j�C�G�Y �/�3�j �c�3�a �I�E�n�c�j �n�j �8�Ñ�a �L���j�3�L���j�C�G�3�N�c �8�a���L�j�C�0 �C �b�q�3�a�C�<�3�Y

�¶�a�3�j�c �U�a�R�$�I�3�L �q���a �L�3�0�q�3�j�3�j �N�·�<�R�j �c�q�·�a���a�3 �¡�N �8�E�R�I�·�a�3�j�c �R�,�@ �0�3�j�j�� �·�j�3�a�c�U�3�<�I���c �C ���j�j �U�R�¡�N�<�3�N �$�I�3�q �N�·�<�R�j �I�¡�<�a�3 �¡�N �C �8�E�R�I�Y
�¶�a�3�j�c �~�N���I�<�a�¡�N�c �k�z�U �G���N �E�¡�L�8�Ñ�a���c �L�3�0 �8�E�R�I�·�a�3�j�c �k�f�U�Y �K���N �$�Ñ�a �0�R�,�G �R�$�c�3�a�q�3�a�� ���j�j �k�z�U�. �0�q�c �8�w�a�� �R�,�@ �3�N �@���I�q �8�n�I�I�c�j�¡�N�0�C�<�j
�I�Ñ�c�j�� �n�U�U�<�C�8�j�3�a �¡�a �3�j�j �L�w�,�G�3�j �<�R�j�j �a�3�c�n�I�j���j�Y �/�3�j �¡�a �<�I�¡�0�E���N�0�3 ���j�j �N�¡�c�j���N �@�n�N�0�a�� �3�I�3�q�3�a �N�·�a �n�U�U �j�C�I�I �l�S�U �3�I�I�3�a �$�¡�j�j�a�3�Y �2�u�j�a��
�<�I�¡�0�E���N�0�3 �¡�a ���j�j �L�·�N�<�� ���q �·�a�3�j�c �~�N���I�C�c�j�3�a �<�·�a �C �·�a�c�G�n�a�c �3�j�j �R�,�@ �j�q�·�Y �p�C �@���a �j�C�I�I �R�,�@ �L�3�0 �j�q�· �~�N���I�C�c�j�3�a �8�a�·�N �<�a�n�N�0�c�G�R�I���N�c
�·�a�c�G�n�a�c �O�. �q�C�I�G�3�j �¡�a �8�Ñ�a�c�j�� �<�·�N�<�3�N �C �j�¡�q�I�C�N�<�3�N�c �@�C�c�j�R�a�C���6

�m�U�U�<�C�8�j �S�- �i�a�R�j�c ���j�j �U�a�R�$�I�3�L�8�R�a�L�n�I�3�a�C�N�<�3�N �$�I�3�q �N�·�<�R�j �R�I�w�,�G�I�C�< �R�,�@ �G�n�N�0�3 �L�C�c�c�8�Ñ�a�c�j�·�c �V�0�3�j �¡�a �C�N�j�3 �c�E�¡�I�q�G�I���a�j ���j�j �q���G�A
�j�3�N �3�N�0���c�j �<�·�a �3�j�j �q���a�q �a�n�N�j �c�j���0�3�N�W�. �c�· �<���q �0�3�N �c�R�L �q�¡�N�j���j �0�3�N �c�j�Ñ�a�c�j�� �U�R�¡�N�<�n�j�0�3�I�N�C�N�<�3�N�Y �M�¡�c�j���N �3�N �j�a�3�0�E�3�0�3�I �I�Ñ�c�j�3
�n�U�U�<�C�8�j�3�N �R�,�@ �~�,�G �8�n�I�I �U�R�¡�N�<�Y �#�I���N�0 �0�3�L �c�R�L �C�N�j�3 �N�·�0�0�3 �¡�N�0�� �8�a���L �@���0�3 �•�3�a�� �n�j�<�·�j�j �C�8�a�·�N �8���N�j���c�C�a�C�G�� �$�3�a�¡�j�j�3�I�c�3�a �R�,�@
�j�3�,�G�N�C�N�<���a�. �L�3�N �c�j�Ñ�j�j �c�C�< �8�Ñ�a ���I�I�j�8�Ñ�a �L�w�,�G�3�j �U�· �c�C�N�� �$�C�I�0�3�a�Y

�m�U�U�<�C�8�j �l�- �/�3�j�j�� �q�C�c���0�3 �c�C�< �q���a�� �3�N �c�q�·�a���a�3 �n�U�U�<�C�8�j �¡�N �q�¡�N�j���j�Y �M�w�,�G�3�I�N �j�C�I�I �I�Ñ�c�N�C�N�< �¡�a ���j�j �n�j�C�8�a�·�N �U�a�R�$�I�3�L�j�3�u�j�3�N �c�j�¡�I�I��
�n�U�U �3�N �3�G�q���j�C�R�N�Y �K�·�N�<�� �L�C�c�c���0�3 ���j�j �0�3�j �G���N �~�N�N���c �3�I�3�q�3�a �c�R�L �q���a�G�3�N �j�a�¡�N���a �8�a�C�C�0�a�R�j�j �3�I�I�3�a �c�E�n�N�<�3�a �C �G�Ñ�a�Y �2�N ���N�N���N
�c�q�·�a�C�<�@�3�j �q���a ���j�j �c�G�C�I�E�� �U�· �����N�j���I �n�j�Ñ�q���a�3�� �R�,�@ �����N�0�3�I �n�j�Ñ�q���a�3���Y

�m�U�U�<�C�8�j �k�- � �q�3�N �@�¡�a �n�j�0�3�I���0�3�c �8�¡�a�a�3 �U�R�¡�N�< �¡�N �q�¡�N�j���j�Y �K�·�N�<�� �$�3�j�a���G�j���0�3 �3�N�0���c�j �@�3�I�j���I�c�I�Ñ�c�N�C�N�<���a�Y �/�3�j �q�3�a�G���a �a�·�0�� �q�C�c�c
�R�c�¡�G�3�a�@�3�j �R�L �q���0 �3�j�j �a�3�3�I�I�j �j���I �¡�a�Y �b�R�L�I�C�<�� �8�Ñ�a�G���c�j���a �j�C�I�I �3�u�3�L�U�3�I �N�3�<���j�C�q�� �I�Ñ�c�N�C�N�<���a�. �I�C�G�c�R�L �I�Ñ�c�N�C�N�<���a�N��� �� �
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�2�N �w�j�j�3�a�I�C�<���a�3 �$�a�C�c�j �q���a ���j�j �L�·�N�<�� �<�I�Ñ�L�0�3 ���j�j �G�R�N�j�a�R�I�I�3�a�� ���j�j �0�3 �n�j�a�¡�G�N���0�3 �I�Ñ�c�N�C�N�<���a�N�� �q�3�a�G�I�C�<�3�N �n�U�U�8�w�I�I�3�a �3�G�q���j�C�R�N�c�A
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�0�C�<�@�3�j�3�a �3�8�j�3�a ���j�j �@�� �$�R�a�j�8�Ñ�a�j�c �8�a�·�N �c�C�j�j �@�3�L �C �M���/�E���L�3�N�� ���q �j�,�@���0�C�c�G�� �j�a�n�U�U�3�a�. �R�,�@ �8�Ñ�a ���j�j �8�n�I�I�8�Ñ�I�E�� �@���N�c �3�N�<���<�3�L���N�< �j�C�I�I �8�Ñ�a�L�·�N

�8�Ñ�a ���8�a�C�G���N�c�G�� �L���j�3�L���j�C�G�3�a�Y �/�3�j �j�C�I�I�0�3�I���c �q���a�E�3 �·�a �3�N �n�N�< �L���j�3�L���j�C�G�3�a �8�a�·�N �+�3�N�j�a���I���8�a�C�G�� �3�I�I�3�a �p�¡�c�j���8�a�C�G�� ���q �3�N �q�3�j�3�N�c�G���U�I�C�<

�G�R�L�L�C�j�j�� �c�R�L �j�C�I�I�c���j�j�c ���q �+�B�K�T�� �V�+�3�N�j�a�3 �B�N�j�3�a�N���j�C�R�N���I �0�3 �K���j�@���L���j�C�\�n�3�c �T�n�a�3�c �3�j ���U�U�I�C�\�n���3�c�W�Y �T�a�C�c�3�j �~�N���N�c�C�3�a���a �N�·�<�a��

�L�·�N���0�3�a�c �q�C�c�j�3�I�c�3 �8�Ñ�a �q�3�j�3�N�c�G���U�I�C�<�j �¡�N�0���L�·�I�Y ���N�c�Ñ�G�N�C�N�<���a �c�G�� �@�� �C�N�G�R�L�L�C�j �c�3�N���c�j �0�3�N �S�9 �N�R�q�3�L�$�3�a �l�z�S�S

�:�k



�m�U�U�a�R�U �8�Ñ�a �N�R�L�C�N�3�a�C�N�<���a �~�N�N�c �U�· �c�C�0���N

�@�j�j�U�-�g�g�c�L�8�Y�3�L���j�@�Y�8�a�g�b�R�n�c�,�a�C�U�j�C�R�N�b���I�3�@�g�,���N�0�C�0���j�n�a�3�c�Y�@�j�L�I

�/�3�N�N�� �c�C�0�� �N�·�c �C�N�j�3 �L�3�0 �;�R�R�<�I�3 �+�@�a�R�L�3�. �0�¡�a�3�L�R�j �L�3�0 �B�N�j�3�a�N�3�j �2�u�U�I�R�a�3�a�Y

�k�Y �`�R�I�8 �b�,�@�R�,�G�A�c�w�L�U�R�c�C�3�j �l�z�S�S

�B �c���L�$���N�0 �L�3�0 �n�j�0�3�I���N�0�3�j ���q �`�R�I�8 �b�,�@�R�,�G�A�U�a�C�c�3�j �C �L���j�3�L���j�C�G �0�3�N �k �N�R�q�3�L�$�3�a �l�z�S�S ���a�a���N�<�3�a���c �3�j�j �c�w�L�U�R�c�C�n�L �Ñ�q�3�a �j�3�L���j

�F�I���c�c�C�~�,�3�a�C�N�< ���q �¡�N�0�I�C�<�� �3�N�G�I�� �<�a�n�U�U�3�a�Y

�b�w�L�U�R�c�C�3�j �¡�a �G�R�c�j�N���0�c�8�a�C�j�j �R�,�@ �Ñ�U�U�3�j �8�Ñ�a ���I�I�L�¡�N�@�3�j�3�N�. �L�3�N �a�3�<�C�c�j�a�3�a�C�N�< �3�a�8�R�a�0�a���c ���q �c���L�j�I�C�<�� �0�3�I�j���<���a�3�Y �7�Ñ�a �w�j�j�3�a�I�C�<���a�3 �C�N�A

�8�R�a�L���j�C�R�N �R�L �a�3�<�C�c�j�a�3�a�C�N�< �R�,�@ �0�3�I�j���<���N�0�3�. �c�3

�@�j�j�U�-�g�g�s�s�s�Y�G�q���Y�c�3�g�c�q�g�F���I�3�N�0���a�C�n�L�I�C�c�j���g�2�q�3�N�j�g�]�3�q�3�N�j�B�0�5���Æ��

�7�Ñ�a�3�0�a���<�c�@�·�I�I���a�3 �¡�a��d

�T�a�R�8�Y �K�C�,�@���3�I ���c�,�@�$���,�@�3�a

�K�R�j�j���<���a�3 ���q �`�R�I�8 �b�,�@�R�,�G�A�U�a�C�c�3�j�.

�+���I�C�8�R�a�N�C�� �B�N�c�j�C�j�n�j�3 �R�8 �i�3�,�@�N�R�I�R�<�w�. �F���I�C�8�R�a�N�C�3�N�. �m�b��

�T�a�R�8 �D�R�@�N �;�a�C�<�<�c �i�@�R�L�U�c�R�N

�m�N�C�q�3�a�c�C�j�w �R�8 �+���L�$�a�C�0�<�3�. �2�N�<�I���N�0

�T�a�R�8�Y �b�j�3�U�@�3�N �b�L�C�j�@

�m�N�C�R�q�3�a�c�C�j�w �R�8 �B�I�I�C�N�R�C�c ���j �+�@�C�,���<�R�. �B�I�I�C�N�R�C�c�. �m�b��

�T�a�R�8�Y �`�R�N���I�0 �b�R�I�R�L�R�N

�Q�@�C�R �b�j���j�3 �m�N�C�q�3�a�c�C�j�w�. �Q�@�C�R�. �m�b��

�`�R�I�8 �b�,�@�R�,�G�A�U�a�C�c�3�j �C �L���j�3�L���j�C�G �l�z�S�S �j�C�I�I�0�3�I���c �K�C�,�@���3�I ���c�,�@�$���,�@�3�a ����8�Ñ�a �@���N�c �8�n�N�0���L�3�N�j���I�� �$�C�0�a���< �j�C�I�I �3�j�j ���q �0�3 �c�j�Ñ�a�c�j�� �L���A

�j�3�L���j�C�c�G�� �U�a�R�E�3�G�j�3�N �N�·�<�R�N�c�C�N�. �G�I���c�c�C�~�,�3�a�C�N�<�3�N ���q �¡�N�0�I�C�<�� �3�N�G�I�� �<�a�n�U�U�3�a�. �c�¡�a�c�G�C�I�j �@���N�c �$�C�0�a���< �j�C�I�I �0�3�j �G�q���c�C�j�n�N�N�� �8���I�I�3�j���Y

�/���<�- �k �N�R�q�3�L�$�3�a �l�z�S�S

�i�C�0�- �S�k�Y�z�z�A�S�f�Y�9�z

�H�R�G���I�- �#�3�C�E�3�a�c���I�3�N�. �F�n�N�<�I�C�<�� �p�3�j�3�N�c�G���U�c���G���0�3�L�C�3�N�. �H�C�I�I�� �7�a�3�c�,���j�C�q�¡�<�3�N �:���. �b�j�R�,�G�@�R�I�L

�b�w�L�U�R�c�C�3�j �@�·�I�I�c �U�· �3�N�<�3�I�c�G��

�:�:



�b�q�3�N�c�G�� �K���j�3�L���j�C�G�3�a�c���L�8�n�N�0�3�j�c �@�Ñ�c�j�L�Ñ�j�3 �C �H�C�N�G�Ñ�U�C�N�<�. �S�4�"�S�O �N�R�q�3�L�$�3�a �l�z�S�S

�b�q�3�N�c�G�� �K���j�3�L���j�C�G�3�a�c���L�8�n�N�0�3�j�c �@�Ñ�c�j�L�Ñ�j�3 �j�C�I�I �L�C�N�N�3 ���q �K�C�G���3�I �T���c�c���a�3 �¡�<�3�a �a�n�L �8�a�3�0���<�"�I�Ñ�a�0���< �S�4�"�S�O�g�S�S �l�z�S�S �q�C�0
�H�C�N�G�Ñ�U�C�N�<�c �n�N�C�q�3�a�c�C�j�3�j�Y

�i�3�L�� �8�Ñ�a �L�Ñ�j�3�j �¡�a�E�n�N�C�R�a�� �L���j�3�L���j�C�G�3�a�Y �/�3�j�j�� �C�N�N�3�$�¡�a ���j�j�. �8�Ñ�a�n�j�R�L �L�Ñ�j�3�j�c �@�n�q�n�0�j���I���a�3�i�R�$�C���c �2�G�@�R�I�L�8�a�·�N �m�U�U�c���I���.
�c�· �c�G�� �Ñ�q�a�C�<�� �8�Ñ�a�3�0�a���< �<�3�c ���q �E�n�N�C�R�a�� �L���j�3�L���j�C�G�3�a�. �0�¡�a ���E�n�N�C�R�a�� �$�3�j�w�0�3�a ���j�j �L���N ���N�j�C�N�<�3�N �¡�a �0�R�G�j�R�a���N�0 �3�I�I�3�a �@���a �3�N
�0�R�G�j�R�a�c�3�u���L�3�N �c�R�L �¡�a �@�Ñ�<�c�j �j�q�· �·�a �<���L�L���I�Y

�D�n�N�C�R�a�� �L���j�3�L���j�C�G�3�a �C�N�$�E�n�0�3�c �0�¡�a�8�Ñ�a ���j�j ���N�L�¡�I�� �8�Ñ�a�3�0�a���< �j�C�I�I �@�Ñ�c�j�L�Ñ�j�3�j �<�3�N�R�L ���j�j �c�G�C�,�G�� �j�C�j�3�I �R�,�@ �c���L�L���N�8���j�j�N�C�N�<
�j�C�I�I �K�C�I���<�a�R�c �B�y�\�n�C�3�a�0�R �#���a�a�C�R�c �V�j�a�3���c�n�a�3�a�"�c�s�3�A�L���j�@�A�c�R�,�Y�c�3�W �c�3�N���c�j �0�3�N �k�S �R�G�j�R�$�3�a�Y �b�G�a�C�q ���E�n�N�C�R�a�� �L���j�3�L���j�C�G�3�a�� �C
�¡�L�N�3�c�a���0�3�N�Y ���N�<�3 �¡�q�3�N �3�q�3�N�j�n�3�I�I�� �0�C�3�j�a�3�c�j�a�C�G�j�C�R�N�3�a �C ���N�L�¡�I���N�Y

�K�Ñ�j�3�j �U�·�$�Ñ�a�E���c �8�a�3�0���<�3�N �0�3�N �S�4 �N�R�q�3�L�$�3�a �G�I �S�k�Y�z�z�. �R�,�@ �U�·�<�·�a �c�R�L �I�¡�N�<�c�j �j�C�I�I �G�I �S�k�Y�k�z �U�· �I�Ñ�a�0���<�3�N�Y �2�j�j ���N�j���I �a�n�L
�@���a �a�3�c�3�a�q�3�a���j�c �U�· �b�j�·�N�<�· �?�R�j�3�I�I �8�Ñ�a �f�O�9 �G�a �U�3�a �N���j�j �8�Ñ�a �3�N�G�3�I�a�n�L �R�,�@ �4�:�9 �G�a �U�3�a �N���j�j �8�Ñ�a �0�n�$�$�3�I�a�n�L �V�8�a�3�0���<�A�I�Ñ�a�0���<�W�.
�C�N�G�I�n�c�C�q�3 �8�a�n�G�R�c�j �R�,�@ �L�R�L�c�Y �/�3�I�j���<���a�3 �G���N �c�3�N���c�j �0�3�N �: �N�R�q�3�L�$�3�a �q�¡�N�0�� �c�C�< �0�C�a�3�G�j �j�C�I�I �@�R�j�3�I�I�3�j �8�Ñ�a �$�R�G�N�C�N�< ���q �0�3�c�c��
�a�n�L�. �j�3�I�- �z�S�k�A�k�S�S�l�e�9�. �3�A�U�R�c�j�-�a�3�,�3�U�j�C�R�N�"�c�j���N�<���Y�c�3�Y �M�¡�L�N ���?�Ñ�c�j�L�Ñ�j�3�� �C �$�R�G�N�C�N�<�3�N�Y �?�R�j�3�I�I�3�j �I�C�<�<�3�a �N�¡�a�� �E�¡�a�N�q�¡�<�c�A
�c�j���j�C�R�N�3�N �R�,�@ ���0�a�3�c�c�3�N �¡�a�- �i�n�I�I�<�a�¡�N�0 �:�. �H�C�N�G�Ñ�U�C�N�<�Y �/�3�j �8�Ñ�a�q�¡�N�j���c ���j�j �@�R�j�3�I�I�A �R�,�@ �a�3�c�3�G�R�c�j�N���0�3�a �$�3�j���I���c ���q �0�3�I�j���<���a�N���c
�a�3�c�U�3�G�j�C�q�3 �@�3�L�C�N�c�j�C�j�n�j�C�R�N�3�a�Y

�?�¡�a �~�N�N�c �C�N�8�R�a�L���j�C�R�N �@�n�a �L���N �@�C�j�j���a �j�C�I�I �H�C�N�G�Ñ�U�C�N�<�c �n�N�C�q�3�a�c�C�j�3�j �R�,�@ �C �H�C�N�G�Ñ�U�C�N�<�Y �K�Ñ�j�3�j �R�,�@ �8�Ñ�a�3�0�a���<�3�N �G�R�L�L�3�a ���j�j
�¡�<�� �a�n�L �C �b�,�@�a�Ñ�0�C�N�<�3�a �V�2�k�z�:�W�. �q�·�N�C�N�< �j�a�3 �V�q�C�I�G�3�j �¡�a �3�N �j�a���U�U�� �n�U�U�W �C �7�w�c�C�G�@�n�c�3�j �C �+���L�U�n�c �p���I�I���Y �K���j�3�L���j�C�c�G�� �C�N�c�j�C�A
�j�n�j�C�R�N�3�N �I�C�<�<�3�a �C �#�A�@�n�c�3�j�Y �#�n�c�c �N�n�L�L�3�a �S�l �R�,�@ �l�z �<�·�a �8�a�·�N �`�3�c�3�,�3�N�j�a�n�L �j�C�I�I �n�N�C�q�3�a�c�C�j�3�j�3�j �R�,�@ �c�j���N�N���a �q�C�0 �7�w�c�C�G�@�n�c�3�j
�V�@�·�I�I�U�I���j�c�3�N �@�3�j�3�a ���m�N�C�q�3�a�c�C�j�3�j���W�Y �K���N �G���N �¡�q�3�N �j�� �$�n�c�c �N�n�L�L�3�a �l�. �L�3�N �0�3�N �c�j���N�N���a �q�C�0 �7�Q�B �V�@�·�I�I�U�I���j�c �7�Q�B�W �C �c�Ñ�0�a��
�0�3�I�3�N ���q �,���L�U�n�c�3�j�Y

�T�a�3�I�C�L�C�N�¡�a�j �U�a�R�<�a���L

�7�a�3�0���<�3�N �0�3�N �S�4�g�S�S
�S�k�-�z�z �" �S�e�-�z�z �7�Ñ�a�3�0�a���<
�S�e�-�z�z �" �S�4�-�z�z �K�3�0�I�3�L�c�L�Ñ�j�3

�T�a�3�I�C�L�C�N�¡�a �0���<�R�a�0�N�C�N�<

�S�Y �p���I ���q �R�a�0�8�Ñ�a���N�0�3
�l�Y �p���I ���q �E�n�c�j�3�a�C�N�<�c�U�3�a�c�R�N�V�3�a�W
�k�Y �7���c�j�c�j�¡�I�I���N�0�3 ���q �0���<�R�a�0�N�C�N�<�3�N
�:�Y �7�w�I�I�N���0�c�q���I �j�C�I�I �c���L�8�n�N�0�3�j�c �c�j�w�a�3�I�c�3
�9�Y �7�w�I�I�N���0�c�q���I �j�C�I�I �q���I�$�3�a�3�0�N�C�N�<�3�N
�f�Y �7�w�I�I�N���0�c�q���I �j�C�I�I �j�¡�q�I�C�N�<�c�G�R�L�L�C�j�j���N
�e�Y �¶�a�c�L�Ñ�j�3�j �l�z�S�l
�4�Y �Ð�q�a�C�<�� �8�a�·�<�R�a

�H�Ñ�a�0���<�3�N �0�3�N �S�O�g�S�S
�z�O�-�z�z �" �S�k�-�k�z �7�Ñ�a�3�0�a���<

�:�9



�#�a�3�q �8�a�·�N �I�¡�c�3�G�a�3�j�c�3�N

�m�N�0�3�a �0�3�N�N�� �a�n�$�a�C�G �C�N�8�Ñ�a �q�C �G�R�a�j�� �$�a�3�q �8�a�·�N �I�¡�c���a�N���Y �/�3�j �¡�a �j�C�I�I�·�j�3�j ���j�j �c�G�a�C�q�� �n�N�0�3�a �c�C�<�N���j�n�a�. �L�3�N ���q�c�¡�N�0���a�3�N�c �N���L�N �R�,�@
���0�a�3�c�c �L�·�c�j�3 �¡�N�0�· �$�3�G���N�j�<�Ñ�a���c �8�Ñ�a �a�3�0���G�j�C�R�N�3�N�Y ���N�<�3 �j�w�0�I�C�<�j �R�L �0�n �c�G�a�C�q�3�a �n�N�0�3�a �c�C�<�N���j�n�a �3�I�I�3�a �R�L �0�n �q�C�I�I �8�a���L�j�a�¡�0��
�L�3�0 �N���L�N�Y ���N�<�a�3�U�U �U�· �3�I�I�3�a �G�a�C�j�C�G ���q �U�3�a�c�R�N�3�a �j�C�I�I�·�j�c �$���a�� �R�L ���q�c�¡�N�0���a�3�N�c �N���L�N �~�N�N�c �L�3�0�. �¡�q�3�N �C �j�C�0�N�C�N�<�3�N�Y �B�N�I�¡�<�<�3�j
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