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Part 1
Foreword
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What is String Theory?
�0�M�K�B�G�@�M�A�>�H�K�R���P�A�B�<�A�?�B�K�L�M�<�:�F�>�M�H�I�N�;�E�B�<�:�G�=�I�K�H�?�>�L�L�B�H�G�:�E�:�M�M�>�G�M�B�H�G�B�G

�M�A�>�F�B�=�
���������L���<�H�G�M�B�G�N�>�L�M�H�>�Q�<�B�M�>�<�H�G�O�>�K�L�:�M�B�H�G�:�G�=�=�>�;�:�M�>�B�G�M�A�>�H�K�>�M�B�<�:�E
�I�A�R�L�B�<�L���$�K�H�P�B�G�@�H�N�M�H�?�M�A�>�>�?�?�H�K�M�L�H�?�F�:�M�A�>�F�:�M�B�<�B�:�G�L�M�H�K�>�L�H�E�O�>�<�H�G�?�E�B�<�M�L
�;�>�M�P�>�>�G�M�A�>�F�:�M�A�H�?�"�B�G�L�M�>�B�G���L�L�I�>�<�B�:�E�K�>�E�:�M�B�O�B�M�R�:�G�=�M�A�>�F�:�M�A�H�?
�J�N�:�G�M�N�F�F�>�<�A�:�G�B�<�L���L�M�K�B�G�@�M�A�>�H�K�R�K�>�O�>�:�E�L�M�A�:�M�M�A�>�?�N�G�=�:�F�>�G�M�:�E�;�N�B�E�=�B�G�@
�;�E�H�<�D�H�?�M�A�>�N�G�B�O�>�K�L�>���M�A�>�B�K�K�>�=�N�<�B�;�E�>�N�G�B�M�?�K�H�F�P�A�B�<�A�>�O�>�K�R�M�A�B�G�@�>�E�L�>�B�L
�<�H�G�L�M�K�N�<�M�>�=�B�L�:�G�B�G�<�H�G�<�>�B�O�:�;�E�R�M�B�G�R�O�B�;�K�:�M�B�G�@�L�M�K�B�G�@���1�A�B�L�P�H�K�D�>�Q�:�F�B�G�>�L
�M�A�>�B�F�I�E�B�<�:�M�B�H�G�L�H�?�L�M�K�B�G�@�M�A�>�H�K�R�B�G�: �E�:�G�=�L�<�:�I�>�H�?�M�>�G�L�>�>�G�:�L�K�>�F�H�M�>
�?�K�H�F�I�A�R�L�B�<�L�V�M�A�>�F�>�M�:�I�A�R�L�B�<�:�E�A�>�:�K�M���H�N�K�>�F�H�M�B�H�G�:�E�F�H�L�M���A�N�F�:�G��
�K�>�:�E�F���&�N�L�>�: �O�:�K�B�>�M�R�H�?�F�N�L�B�<�:�E�?�H�K�F�L�:�L�&�I�K�H�I�H�L�>�M�A�B�L� �A�H�K�=�1�A�>�H�K�R
�?�H�K�R�H�N���0�H�F�>�M�B�F�>�L�I�B�>�<�>�L�H�?�B�M�L�>�>�F�M�H�@�>�M�M�A�>�P�K�H�G�@�P�:�R�K�H�N�G�=���L�H�F�>�

�M�B�F�>�L�F�H�K�>�L�R�G�<�H�I�:�M�>�=�M�A�:�G�F�>�E�H�=�B�<���&�A�H�I�>�R�H�N�P�B�E�E�>�Q�<�N�L�>�M�A�>�L�>�H�<�<�:�

�L�B�H�G�:�E�<�H�G�?�N�L�B�H�G�L���;�N�M�M�A�>�R�:�K�>�M�A�>�B�G�>�O�B�M�:�;�E�>�A�:�G�=�F�:�B�=�>�G�L�M�H�M�A�>�L�I�B�K�B�M
�B�G�P�A�B�<�A�M�A�B�L�P�H�K�D�B�L�H�?�?�>�K�>�=�Y �:�G�>�Q�I�E�H�K�:�M�B�H�G�B�G�M�A�>�A�:�K�F�H�G�B�<�G�:�M�N�K�>�H�?
�E�B�?�>�����>�Q�B�L�M�>�G�<�>���:�G�=���M�A�>���N�G�B�O�>�K�L�>��

�
���E�M�A�H�N�@�A�M�A�B�L�O�>�K�L�B�H�G�H�?�M�A�>�P�H�K�D�<�:�K�K�B�>�L�: �������� �I�N�;�E�B�<�:�M�B�H�G�=�:�M�>���B�M
�P�:�L�P�K�B�M�M�>�G�;�>�M�P�>�>�G�������� �:�G�=���������� �&�M�L�:�@�>�L�A�H�P�L�H�<�<�:�L�B�H�G�:�E�E�R���?�H�K
�P�A�B�<�A�&�:�I�H�E�H�@�B�S�>���&�:�E�L�H�:�I�H�E�H�@�B�S�>���F�H�L�M�I�K�H�?�H�N�G�=�E�R���?�H�K�M�A�>�N�G�B�G�M�>�G�

�M�B�H�G�:�E�H�F�B�L�L�B�H�G�H�?�M�A�>�E�:�L�M�M�P�H�N�G�B�M�L�H�?�M�A�>�;�H�H�D��Improvisation#4: Un-
chaining the Melodiesof Art ���:�G�=Improvisation#5: WhereDoesGodFit In?
�?�K�H�F���M�A�>���?�B�K�L�M���I�N�;�E�B�<�:�M�B�H�G���H�?���M�A�>���P�H�K�D��

�1�A�>�@�H�H�=�G�>�P�L�B�L�M�A�:�M�M�A�>�G�>�P�#�>�>�=�;�H�H�D�L�I�N�;�E�B�L�A�B�G�@�B�G�M�>�K�?�:�<�>���P�A�B�E�>
�L�M�B�E�E�E�:�<�D�B�G�@�M�A�>�:�;�B�E�B�M�R�M�H�B�G�<�E�N�=�>�B�E�E�N�L�M�K�:�M�B�H�G�L���=�H�>�L�G�H�P�:�E�E�H�P�?�H�K�B�M�:�E�B�<�L��
�N�G�=�>�K�E�B�G�B�G�@�:�G�=�F�H�K�>�I�K�>�<�B�L�>�<�H�G�M�K�H�E�H�?�I�E�:�<�B�G�@�M�>�Q�M�H�G�M�A�>�I�:�@�>���1�A�B�L
�G�>�P�O�>�K�L�B�H�G�K�>�?�E�>�<�M�L�M�A�H�L�>�<�:�I�:�;�B�E�B�M�B�>�L���5�H�N�F�:�R �L�M�B�E�E�>�F�:�B�E�F�> �:�M
�/�H�;�>�K�M���0�<�A�K�:�@���@�F�:�B�E���<�H�F�:�G�=�&�P�B�E�E�L�>�G�=�R�H�N�:�G�K�M�?�O�>�K�L�B�H�G�H�?�M�A�>
�F�:�G�N�L�<�K�B�I�M���M�A�:�M���<�H�G�M�:�B�G�L���:�E�E���M�A�>���B�E�E�N�L�M�K�:�M�B�H�G�L��
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Chapter1
Prelude to The Conjectural Symphony

�1�A�>�F�>�F�H�K�R�B�L�<�E�>�:�K���&�:�F �L�B�M�M�B�G�@�H�G�: �<�H�G�<�K�>�M�>�:�;�N�M�F�>�G�M�B�G�M�A�>�I�:�K�D�B�G�@
�E�H�M�H�?�M�A�>�0�:�G�M�:�#�>�,�I�>�K�:���C�N�L�M�H�N�M�L�B�=�>�0�:�G�M�:�#�>���+�>�P�*�>�Q�B�<�H���*�R �;�:�<�D�B�L
�M�H�M�A�>�,�I�>�K�:�%�H�N�L�>���&�<�:�G�A�>�:�K�M�A�>�H�K�<�A�>�L�M�K�:�M�N�G�B�G�@�N�I���1�A�>�L�N�G�B�L�;�>�

�@�B�G�G�B�G�@�M�H�=�B�I�M�H�P�:�K�=�M�A�>�A�H�K�B�S�H�G�;�>�A�B�G�=�F�>���&�P�:�M�<�A�M�A�>�<�E�H�N�=�L�M�A�:�M�K�>�

�<�>�G�M�E�R�?�E�N�G�@�: �;�K�B�>�?���?�B�>�K�<�>���M�A�N�G�=�>�K�L�M�H�K�F�:�@�:�B�G�L�M�M�A�>�F�H�N�G�M�:�B�G�L�P�H�K�D
�M�A�>�B�K�P�:�R�H�O�>�K�M�A�>�<�K�>�L�M�L�:�G�=�B�G�M�H�M�A�>�=�:�K�D�>�G�B�G�@�>�:�L�M�>�K�G�L�D�R���*�R �=�:�N�@�A�

�M�>�K�L���+�H�K�M�A� �:�K�H�E�B�G�:�@�B�K�E�L�P�A�H�A�:�O�>�G�>�O�>�K�;�>�>�G�P�>�L�M�;�>�?�H�K�>���P�:�M�<�A�M�A�>
�@�K�H�P�B�G�@�<�K�H�P�=�P�B�M�A�B�G�M�>�K�>�L�M���?�:�L�<�B�G�:�M�>�=�;�R�M�A�>�P�:�R�<�K�R�L�M�:�E�:�G�=�=�B�:�

�F�H�G�=�L�:�G�=�L�B�E�O�>�K�:�G�=�M�N�K�J�N�H�B�L�>�<�:�G�F�B�G�@�E�>�P�B�M�A�<�H�P�;�H�R�;�H�H�M�L�:�G�=�;�E�N�>
�C�>�:�G�L�B�G�: �I�:�L�M�B�<�A�>�H�?�K�>�E�:�Q�>�=�>�E�>�@�:�G�<�>���0�N�=�=�>�G�E�R���: �<�H�E�E�>�<�M�B�O�>�B�G�A�:�E�:�M�B�H�G
�:�L�: �K�:�B�G�;�H�P���B�G�<�H�G�<�>�B�O�:�;�E�R�P�B�=�>���I�:�B�G�M�L�F�H�N�G�M�:�B�G�:�G�=�O�:�E�E�>�R���<�E�H�N�=�:�G�=
�<�:�G�R�H�G�P�B�M�A�;�K�B�E�E�B�:�G�M�A�N�>�L���&�M�B�L�H�G�>�H�?�M�A�H�L�>�F�H�F�>�G�M�L�P�A�>�G�R�H�N�:�K�>
�:�P�:�K�>�H�?�M�A�>�;�>�:�N�M�R���:�G�=�M�A�>�I�H�P�>�K���:�G�=�M�A�>�<�H�F�I�E�>�Q�B�M�R�H�?�M�A�>�P�H�K�E�=�B�G
�P�A�B�<�A�R�H�N�E�B�O�>�V �P�A�>�G�R�H�N�?�B�G�=�R�H�N�K�L�>�E�?�:�L�D�B�G�@�U�4�A�:�M�=�H�>�L�B�M�:�E�E
�F�>�:�G���W

�#�H�K�F�H�L�M�H�?�N�L�B�M�B�L�: �I�N�K�>�E�R�K�A�>�M�H�K�B�<�:�E�J�N�>�L�M�B�H�G���'�N�L�M�:�L�D�B�G�@�B�M�L�>�>�F�L
�>�G�H�N�@�A���&�M���L�G�H�M�:�L�M�A�H�N�@�A�P�>�K�>�:�E�E�R�P�:�G�M�M�H�L�B�M�=�H�P�G�:�G�=�>�Q�I�E�H�K�>�:
�U�M�A�>�H�K�R�H�?�>�O�>�K�R�M�A�B�G�@���W�5�>�M���I�N�K�L�N�B�G�@�M�A�:�M�K�:�M�A�>�K�:�N�=�:�<�B�H�N�L�@�H�:�E�V�: �M�A�>�

�H�K�R�H�?everything�Y �B�L�I�K�>�<�B�L�>�E�R�P�A�:�M�I�A�R�L�B�<�B�L�M�L�A�:�O�>�;�>�>�G�=�H�B�G�@�P�B�M�A�B�G�

�<�K�>�:�L�B�G�@�L�N�<�<�>�L�L�H�O�>�K�M�A�>�I�:�L�M���� �R�>�:�K�L���&�K�>�<�>�G�M�E�R�K�>�
�K�>�:�=���K�B�:�G�$�K�>�>�G�>���L
�?�:�L�<�B�G�:�M�B�G�@�P�H�K�DThe Elegant Universe �:�G�= �P�:�L �>�G�M�A�K�:�E�E�>�=��
�$�K�>�>�G�>�Y�P�A�H�L�>�P�H�K�D�P�>�P�B�E�E�O�B�L�B�M�B�G�M�A�>�<�H�N�K�L�>�H�?�M�A�B�L�;�H�H�D�Y�H�N�M�E�B�G�>�L
�P�B�M�A�:�=�F�B�K�:�;�E�>�<�E�:�K�B�M�R�M�A�>�I�K�H�@�K�>�L�L�M�A�:�M�A�:�L�;�>�>�G�F�:�=�>�M�H�P�:�K�=�M�A�B�L�>�E�N�

�L�B�O�>�@�H�:�E���0�M�K�B�G�@�M�A�>�H�K�R�B�L�M�A�>�U�L�M�:�M�>�H�?�M�A�>�:�K�M�W�H�?�M�A�B�L�I�K�H�@�K�>�L�L�:�G�=���:�L
�L�N�<�A���B�L�F�:�D�B�G�@�O�>�K�R�L�>�K�B�H�N�L�<�E�:�B�F�L�M�H�;�>�M�A�>�A�H�E�R�@�K�:�B�E�H�?�I�A�R�L�B�<�L���M�A�:�M
�U�M�A�>�H�K�R�H�?�>�O�>�K�R�M�A�B�G�@���W���<�<�H�K�=�B�G�@�M�H�L�M�K�B�G�@�M�A�>�H�K�R���>�O�>�K�R�M�A�B�G�@�B�G�M�A�>
�N�G�B�O�>�K�L�>�B�L�;�N�B�E�M�H�N�M�H�?�B�G�<�K�>�=�B�;�E�R�M�B�G�R�O�B�;�K�:�M�B�G�@�L�M�K�B�G�@�L���:�G�=�M�A�>�<�A�:�K�:�<�

�M�>�K�B�L�M�B�<�L�H�?�>�O�>�K�R�M�A�B�G�@�B�L�=�>�M�>�K�F�B�G�>�=�;�R�M�A�>�K�:�M�>�:�M�P�A�B�<�A�B�M�L�I�:�K�M�B�<�N�E�:�K
�L�M�K�B�G�@�L�O�B�;�K�:�M�>���1�A�>�M�A�>�H�K�R�F�:�D�>�L�>�Q�J�N�B�L�B�M�>�L�>�G�L�>�H�?�M�A�>�;�>�@�B�G�G�B�G�@�H�?�M�A�>
�N�G�B�O�>�K�L�>���M�A�>�G�:�M�N�K�>�H�?�M�B�F�>�:�G�=�L�I�:�<�>���>�O�>�G�M�A�>�B�G�M�K�B�<�:�<�B�>�L�H�?�;�E�:�<�D�A�H�E�>�L
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�:�G�=�=�>�?�B�G�B�M�B�H�G�L�H�?�P�A�:�M�E�B�>�L�;�>�R�H�G�=�M�A�>�>�O�>�G�M�A�H�K�B�S�H�G���$�B�O�>�G�M�A�H�L�>�L�N�<�

�<�>�L�L�>�L�B�M�L�M�K�B�D�>�L�F�>�M�A�:�M�B�M�P�H�N�E�=�;�>�B�G�M�K�B�@�N�B�G�@�:�G�=�O�:�E�N�:�;�E�>�M�H�M�N�K�G�M�A�>
�E�>�G�L�H�?�L�M�K�B�G�@�M�A�>�H�K�R�H�G�M�A�>really �=�B�?�?�B�<�N�E�M�B�L�L�N�>�L���M�A�H�L�>�M�A�:�M�E�B�>�L�<�:�M�M�>�K�>�=
�:�<�K�H�L�L���M�A�>���E�:�G�=�L�<�:�I�>���H�?���M�A�>���A�N�F�:�G���A�>�:�K�M��� �H�G�L�B�=�>�K���M�A�>���?�H�E�E�H�P�B�G�@���L�<�>�G�>�L��

�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]�]
An Americanfifth-graderliving in Vienna,Austria is usheredto a boxin the

world famousStaatsoper�Y�M�A�>�0�M�:�M�>�,�I�>�K�:�%�H�N�L�>���%�>�B�L�G�H�M�K�B�<�A���G�H�M�:�G
�H�I�>�K�:�?�:�G���:�G�=�A�>�A�:�L�G�>�O�>�K�;�>�>�G�A�>�K�>�;�>�?�H�K�>���%�>�B�L�C�N�L�M�: �L�<�A�H�H�E�<�A�N�F�H�?
�M�A�>�L�H�G�H�?�: �0�<�:�G�=�B�G�:�O�B�:�G�:�F�;�:�L�L�:�=�H�K���%�>�:�G�=�A�B�L�I�:�E�P�B�E�E�<�E�:�B�F�M�A�>
���F�;�:�L�L�:�=�H�K���L�;�H�Q�M�H�G�B�@�A�M���:�L�M�A�>�N�L�N�:�E�:�=�N�E�M�H�<�<�N�I�:�G�M�L�M�:�D�>�: �K�>�L�M�?�K�H�F
�M�A�>���>�G�=�E�>�L�L���L�H�<�B�:�E���H�;�E�B�@�:�M�B�H�G�L���H�?���=�B�I�E�H�F�:�M�B�<���E�B�?�>��

�1�A�>�M�P�H�E�:�=�L�L�>�M�M�E�>�L�>�E�?�
�<�H�G�L�<�B�H�N�L�E�R�B�G�M�H�M�A�>�H�I�N�E�>�G�M�L�N�K�K�H�N�G�=�B�G�@�L��
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�P�B�E�E�G�H�M�L�B�G�@�@�K�:�G�=�H�I�>�K�:���;�N�M�A�>�P�B�E�E�=�>�O�H�M�>�F�N�<�A�H�?�M�A�>�G�>�Q�M���� �R�>�:�K�L�H�?
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�]�]�]�]�]�]�]�]
A teenagershifts her bottom vainly seekinga softer spot atop a boulder

perchedbesidea mountain streamin the foothills of the northern California
mountains. �0�A�>�B�L�M�A�>�K�>�?�H�K�M�A�>�L�N�F�F�>�K�P�B�M�A�: �@�K�H�N�I�H�?�A�B�@�A�L�<�A�H�H�E�L�M�N�
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�]�]�]�]�]�]�]�]
A young man, tonight a young father,dragsa simplewoodenbar stool out

onto the patio, percheson it and looksup at the clearwinter moon. �#�B�G�@�>�K�L
�:�N�M�H�F�:�M�B�<�:�E�E�R�?�B�L�A�M�A�>�G�>�P�E�R�I�N�K�<�A�:�L�>�=���E�H�G�@�:�;�L�>�G�M���;�N�M�>�O�>�K�
�:�E�E�N�K�B�G�@��
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�?�E�:�K�>�L�B�G�M�A�>�G�B�@�A�M���B�@�G�B�M�B�G�@�M�A�>�<�R�E�B�G�=�>�K���1�A�>�@�E�H�P�B�G�@�M�B�I�L�>�G�=�L�P�B�L�I�L�H�?
�:�<�K�B�=�L�F�H�D�>�B�G�M�H�M�A�>�<�H�E�=�G�B�@�A�M�:�B�K���*�B�G�=�E�>�L�L�H�?�A�B�L�N�G�<�H�G�L�<�B�H�N�L�K�B�M�N�:�E
�:�G�=�M�A�>�=�N�L�M�B�G�@�H�?�L�G�H�P�:�K�H�N�G�=�A�B�F���M�A�>�R�H�N�G�@�F�:�G�<�H�G�M�>�F�I�E�:�M�>�L�M�A�>
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6
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Chapter2
The Conjectural Symphony Movement #1: From
Strings to Notes to Chords
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There is a limit to the infinitesimal, there is a Òsmallest particleÓ that
cannot be broken down into any smaller components and that particle is
a vibrating string.
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First, the assertionthat everythingis madeof tiny vibrating strings means
that the universe is made of music��
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Thesecondfundamentalprinciple is that theÒnoteÓdeterminesthenatureof
the thing.
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ÒPhasetransitionÓis how we definea situation in which oneentity moves
through a variety of differentphaseseachof which appearsvery different from
the others, hence masking the commonality from the casual observer.
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Trivial dualities are descriptions of entities that fail to reveal possible re-
lationships hidden by phase transitions. A trivial duality of description
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of ice, water and steam would stress their physical appearance and
characteristics.
Nontrivial dualities, on the other hand, are descriptions of those seem-
ingly discrete phases that reveal the underlying intimate connections. A
nontrivial description of ice, water and steam would reveal that all three
seemingly discrete entities were actually H2O in different phases.
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Symmetryassertsthat thelawsthat describethestructureandthefunction of
the universe do not depend on when or where you use them.
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Symmetry,by assertingtheconsistencyof thebasiclawsof nature,is thesan-
ity of the universe.
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The smallestparticle in the universe is a vibrating string that cannot be
broken down into any smaller components.
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Theassertionthat everythingis madeof tiny vibrating strings meansthat the
universe is made of music.
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The ÒnoteÓ determines the nature of matter.
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ÒPhasetransitionÓis how we definea situation in which oneentity moves
through a variety of differentphaseseachof which appearsvery different from
the others, hence masking the commonality from the casual observer.
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Trivial dualities are descriptions of entities that fail to reveal possible re-
lationship hidden by phase transitions. A trivial duality description of
ice, water and steam would stress their physical appearance and
characteristics.
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Nontrivial dualities, on the other hand, are descriptions of those seem-
ingly discrete phases that reveal the underlying intimate connections. A
nontrivial description of ice, water and steam would reveal that all three
seemingly discrete entities were actually H2O in different phases.
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Chapter3
The Conjectural Symphony Movement #2 The Human
Instrument

�5�H�N���G�>�>�=���G�>�B�M�A�>�K���:���M�>�E�>�L�<�H�I�>���G�H�K���:���F�B�<�K�H�L�<�H�I�>���M�H���H�;�L�>�K�O�>���M�A�>
�F�R�L�M�>�K�B�>�L���H�?���M�A�>���N�G�B�O�>�K�L�>�������F�B�K�K�H�K���P�B�E�E���=�H���J�N�B�M�>���G�B�<�>�E�R��

�1�A�>�K�>�:�K�>�I�>�H�I�E�>�:�G�=�I�E�:�<�>�L���F�H�F�>�G�M�L�:�G�=�L�I�:�<�>�L���P�B�M�A�P�A�H�F�:�G�=�B�G
�P�A�B�<�A�P�>�?�>�>�E�<�H�F�I�E�>�M�>�E�R�<�H�G�M�>�G�M���1�A�>�R�<�:�G�;�> �M�>�K�K�B�;�E�R�F�N�G�=�:�G�>���H�K
�E�:�<�>�=�P�B�M�A�A�B�@�A�=�K�:�F�:�V�;�N�M�L�H�F�>�A�H�P�P�>�L�>�G�L�>�M�A�>�B�K�U�K�B�@�A�M�G�>�L�L���W�&�K�>�

�F�>�F�;�>�K�H�G�>�L�N�<�A�F�N�G�=�:�G�>�R�>�M�I�>�K�?�>�<�M�F�H�F�>�G�M���1�A�>�F�H�K�G�B�G�@�?�E�N�K�K�R�H�?
�:�<�M�B�O�B�M�R�A�:�=�L�P�B�K�E�>�=�H�N�M�M�A�>�=�H�H�K���:�G�=�&�P�:�L�:�E�H�G�>�B�G�M�A�>�A�H�N�L�>�P�B�M�A�:�G
�>�G�M�B�K�>�A�H�N�K�L�M�K�>�M�<�A�B�G�@�;�>�?�H�K�>�F�>�N�G�M�B�E�&�A�:�=�M�H�E�>�:�O�>�M�H�@�H�M�>�:�<�A���&�A�:�=�K�>�

�M�K�B�>�O�>�=�M�A�>�I�:�I�>�K�?�K�H�F�M�A�>�=�K�B�O�>�P�:�R���F�:�=�>�F�R�P�:�R�;�:�<�D�B�G�M�H�M�A�>�E�B�O�B�G�@
�K�H�H�F�P�A�>�K�>�M�A�>�P�:�K�F�L�N�G�E�B�@�A�M�H�?�:�G�>�:�K�E�R�L�N�F�F�>�K�=�:�R�A�:�=�;�>�@�N�G�M�H
�P�:�L�A�M�A�>�I�:�E�>�P�A�B�M�>�P�:�E�E�L���&�M�H�H�D�: �L�B�I�H�?�<�H�?�?�>�>�:�G�=�L�M�K�>�M�<�A�>�=�H�N�M�H�G�M�A�>
�<�H�N�<�A���:�L�M�A�>�U�*�H�K�G�B�G�@� �H�G�<�>�K�M�W�L�>�G�M�: �;�B�M�H�?�!�>�;�N�L�L�R�?�E�H�:�M�B�G�@�M�A�K�H�N�@�A
�M�A�>�K�H�H�F���"�E�F�H���P�A�H�B�L�: �F�B�G�B�:�M�N�K�>�I�H�H�=�E�>�H�?�B�G�?�B�G�B�M�>�@�H�H�=�L�>�G�L�>��
�L�I�K�:�G�@�N�I�:�G�=�?�B�E�E�>�=�M�A�>�<�K�>�O�:�L�L�>�;�>�M�P�>�>�G�H�?�M�A�>�;�:�<�D�H�?�M�A�>�<�H�N�<�A�:�G�=
�F�R�<�A�>�L�M�P�B�M�A�>�B�@�A�M�:�G�=�: �A�:�E�?�I�H�N�G�=�L�H�?�P�:�K�F�<�H�F�?�H�K�M���&�L�D�B�I�I�>�=�M�A�>
�G�>�P�L�:�G�=�P�>�G�M�L�M�K�:�B�@�A�M�M�H�M�A�>�?�N�G�G�B�>�L���"�E�F�H�@�:�O�>�F�>�: �E�B�M�M�E�>�E�B�<�D�H�G�M�A�>
�;�:�<�D�H�?�F�R�A�:�G�=���&�P�:�L�L�N�=�=�>�G�E�R�:�P�:�K�>�M�A�:�M�&�P�:�L�B�G�M�A�>�F�B�=�=�E�>�H�?�:
�N�G�B�J�N�>�F�H�F�>�G�M���"�O�>�K�R�M�A�B�G�@�?�B�M���>�O�>�K�R�M�A�B�G�@�P�:�L�B�G�A�:�K�F�H�G�R���1�A�>�=�:�R��
�M�A�>�P�>�>�D���E�B�?�>�B�M�L�>�E�?���P�:�L�<�>�K�M�:�B�G�E�R�N�I�?�H�K�@�K�:�;�L�V�;�N�M�M�A�:�M�I�:�K�M�B�<�N�E�:�K�I�H�B�G�M
�B�G���M�B�F�>���P�:�L���I�>�K�?�>�<�M��

�4�A�:�M�F�:�D�>�L�L�H�F�>�F�H�F�>�G�M�L�I�>�K�?�>�<�M�:�G�=�H�M�A�>�K�L�M�A�>�I�B�M�L���0�M�K�>�M�<�A�B�G�@
�L�M�K�B�G�@�M�A�>�H�K�R�B�G�M�H�<�A�H�K�=�M�A�>�H�K�R�E�>�:�=�L�F�>�M�H�:�L�L�>�K�M�M�A�:�M�B�M�B�L�:�E�E�: �F�:�M�M�>�K�H�?
�M�A�>�>�Q�M�>�G�M�M�H�P�A�B�<�A�P�>�V�:�L�: �A�N�F�:�G�B�G�L�M�K�N�F�>�G�M���:�L�: �A�N�F�:�G�<�A�H�K�=�V�:�K�>
�B�G�E�B�M�>�K�:�E�A�:�K�F�H�G�R�P�B�M�A�H�N�K�L�N�K�K�H�N�G�=�B�G�@�L���&�G�F�R�H�?�?�B�<�>�: �F�H�=�>�L�M�M�:�;�E�>�

�M�H�I�?�H�N�G�M�:�B�G�<�H�G�L�M�K�N�<�M�>�=�H�?�<�>�K�:�F�B�<�I�H�M�L�:�G�=�L�>�:�L�A�>�E�E�L�;�N�K�;�E�>�L�;�>�M�P�>�>�G
�M�P�H�I�B�>�<�>�L�H�?�L�<�N�E�I�M�N�K�>���1�A�>�E�B�@�A�M�B�G�@�B�L�B�G�=�B�K�>�<�M���M�A�>�F�N�L�B�<�F�N�M�>�=�;�N�M
�<�H�G�L�M�:�G�M���� �<�H�N�<�A�:�G�=�A�:�G�=�
�I�:�B�G�M�>�=�<�H�?�?�>�>�M�:�;�E�>�A�:�O�>�K�>�I�E�:�<�>�=�M�A�>�<�H�G�

�?�>�K�>�G�<�>�<�E�N�L�M�>�K���*�H�K�>�M�A�:�G�H�G�>�L�M�N�=�>�G�M�A�:�L�K�>�F�:�K�D�>�=���U�1�A�B�L�I�E�:�<�>�A�:�L

29



�@�H�H�=�#�>�G�@�0�A�N�B���W�-�K�H�;�:�;�E�R�L�H���#�K�H�F�P�A�:�M�E�B�M�M�E�>�&�D�G�H�P�H�?�B�M���&�L�>�>�F�L�M�H
�F�>�A�B�@�A�E�R�I�K�H�;�:�;�E�>�M�A�:�M�#�>�G�@�0�A�N�B�:�G�=�<�A�H�K�=�M�A�>�H�K�R�A�:�O�>�: �E�H�M�B�G�<�H�F�

�F�H�G�V�M�A�>�H�K�R�H�?�>�O�>�K�R�M�A�B�G�@���K�>�F�>�F�;�>�K���1�A�>�H�;�C�>�<�M�B�O�>�H�?�M�A�>�:�G�<�B�>�G�M�H�K�B�

�>�G�M�:�E�=�B�L�<�B�I�E�B�G�>�B�L�M�H�F�:�Q�B�F�B�S�>�M�A�>�>�G�>�K�@�R�?�E�H�P�:�G�=�A�:�K�F�H�G�R�H�?�H�N�K�E�B�O�

�B�G�@�L�I�:�<�>�L���0�M�K�B�G�@�M�A�>�H�K�R�:�L�L�>�K�M�L�M�A�:�M�M�A�>�N�G�B�O�>�K�L�>�B�L�F�:�=�>�H�?�M�B�G�R�O�B�;�K�:�M�

�B�G�@�L�M�K�B�G�@�L���<�A�H�K�=�M�A�>�H�K�R�:�L�L�>�K�M�L�M�A�:�M�L�M�K�B�G�@�L�<�H�F�>�M�H�@�>�M�A�>�K�B�G�M�H�<�A�H�K�=�L
�M�A�:�M�B�G�M�>�K�:�<�M�P�B�M�A�H�M�A�>�K�<�A�H�K�=�L�B�G�@�K�>�:�M�>�K�:�G�=�E�>�L�L�>�K�=�>�@�K�>�>�L�H�?�A�:�K�F�H�G�R��
�#�>�G�@�0�A�N�B�L�>�>�D�L�M�H�<�H�G�L�M�K�N�<�M�A�:�K�F�H�G�B�<�>�G�O�B�K�H�G�F�>�G�M�L���,�G �M�A�:�M�E�>�O�>�E�M�A�>
�L�B�F�B�E�:�K�B�M�B�>�L�L�>�>�F�H�;�O�B�H�N�L�����N�M�<�A�H�K�=�M�A�>�H�K�R�@�H�>�L�;�>�R�H�G�=�M�A�:�M�V�:�L�&�L�N�L�

�I�>�<�M���#�>�G�@���0�A�N�B���=�H�>�L���:�L���P�>�E�E��

�5�H�N�<�:�G�<�K�>�:�M�>�K�H�H�F�L���A�H�N�L�>�L���:�G�=�F�N�<�A�E�:�K�@�>�K�L�I�:�<�>�L�M�A�:�M�?�>�>�E�>�Q�:�<�M�E�R
�:�E�B�D�>���&�A�:�O�>�: �?�:�O�H�K�B�M�>�<�:�K�M�H�H�G�M�:�I�>�=�M�H�F�R�H�?�?�B�<�>�=�H�H�K���&�M�L�A�H�P�L�: �I�B�<�

�M�N�K�>�H�?�: �F�:�G�:�G�=�P�H�F�:�G�P�>�:�K�B�G�@�*�B�<�D�>�R�*�H�N�L�>�>�:�K�L���P�:�O�B�G�@�:�G�=�H�;�

�O�B�H�N�L�E�R�L�F�B�E�B�G�@�B�G�M�H�M�A�>�<�:�F�>�K�:���1�A�>�<�:�I�M�B�H�G�K�>�:�=�L���U�1�A�B�L�B�L�N�L�B�G�M�A�>
�?�H�H�=�<�H�N�K�M�:�M�!�B�L�G�>�R�E�:�G�=���X �H�K�!�B�L�G�>�R�4�H�K�E�=���X �H�K�"�N�K�H�!�B�L�G�>�R���X �&���F
�G�H�M�L�N�K�>���W�!�B�L�G�>�R�F�:�G�N�?�:�<�M�N�K�>�L�B�M�L�H�P�G�#�>�G�@�0�A�N�B���: �K�>�I�E�B�<�:�;�E�>�I�A�R�L�B�<�:�E
�K�>�L�H�G�:�G�<�>�M�A�:�M�K�>�B�G�?�H�K�<�>�L�M�A�>�?�>�>�E�B�G�@�L���:�M�M�B�M�N�=�>�L�:�G�=�;�>�A�:�O�B�H�K�L�M�A�:�M�A�:�O�>
�<�H�F�>�M�H�=�>�?�B�G�>�U�1�A�>�*�:�@�B�<�(�B�G�@�=�H�F���W���N�M�F�R�H�?�?�B�<�>�B�L�N�G�B�J�N�>�E�R�F�B�G�>��
�&�M�B�L�?�:�K�M�H�H�<�E�N�M�M�>�K�>�=�?�H�K�L�H�F�>�H�?�F�R�<�H�E�E�>�:�@�N�>�L�P�A�H�A�:�O�>�U�:�I�E�:�<�>�?�H�K
�>�O�>�K�R�M�A�B�G�@�:�G�=�>�O�>�K�R�M�A�B�G�@�B�G�B�M�L�I�E�:�<�>���W�&�M�B�L�?�:�K�M�H�H�B�G�?�H�K�F�:�E�?�H�K�?�H�E�D�L
�P�A�H�G�>�>�=�I�K�>�<�B�L�>�E�R�=�>�?�B�G�>�=�=�>�F�:�K�<�:�M�B�H�G�L�H�?�K�H�E�>�:�G�=�I�H�P�>�K�����N�M�&�?�B�G�=
�M�A�:�M�B�M�M�>�G�=�L�M�H�;�>�<�H�F�?�H�K�M�:�;�E�>�L�I�:�<�>�?�H�K�I�>�H�I�E�>�P�B�M�A�P�A�H�F�&�:�F �<�H�F�?�H�K�M�

�:�;�E�>�����L �: �I�>�K�L�H�G�:�E�B�S�>�=���H�K�@�:�G�B�<�>�Q�M�>�G�L�B�H�G�H�?�F�R �B�G�=�B�O�B�=�N�:�E�A�N�F�:�G
�<�A�H�K�=���B�M�B�L�A�:�K�F�H�G�B�<�M�H�F�>���:�G�=�M�A�>�K�>�?�H�K�>�A�:�K�F�H�G�B�<�?�H�K�M�A�H�L�>�I�>�H�I�E�>
�P�B�M�A���P�A�H�F���&���K�>�L�H�G�:�M�>��

�$�K�>�>�G�>�L�:�R�L���U�"�O�>�K�R�I�:�K�M�B�<�E�>�H�?�F�:�M�M�>�K�:�G�=�>�O�>�K�R�M�K�:�G�L�F�B�M�M�>�K�H�?�?�H�K�<�>
�<�H�G�L�B�L�M�L�H�?�: �L�M�K�B�G�@�P�A�H�L�>�I�:�M�M�>�K�G�H�?�O�B�;�K�:�M�B�H�G�B�L�B�M�L�9�?�B�G�@�>�K�I�K�B�G�M�����X
�>�O�>�K�R�I�A�R�L�B�<�:�E�>�O�>�G�M���I�K�H�<�>�L�L�H�K�H�<�<�N�K�K�>�G�<�>�B�G�M�A�>�N�G�B�O�>�K�L�>�B�L���:�M�B�M�L�F�H�L�M
�>�E�>�F�>�G�M�:�E�E�>�O�>�E���=�>�L�<�K�B�;�:�;�E�>�B�G�M�>�K�F�L�H�?�?�H�K�<�>�L�:�<�M�B�G�@�;�>�M�P�>�>�G�M�A�>�L�>�>�E�>�

�F�>�G�M�:�E�F�:�M�>�K�B�:�E�<�H�G�L�M�B�M�N�>�G�M�L�W���I���������	�� �0�H�:�E�E�M�A�>�I�:�K�M�B�<�E�>�L�M�A�:�M�F�:�D�>�N�I
�R�H�N�K�;�H�=�R���:�E�E�M�A�>�I�K�H�<�>�L�L�>�L�?�K�H�F�M�A�>�;�>�:�M�B�G�@�H�?�R�H�N�K�A�>�:�K�M�M�H�M�A�>�?�B�K�B�G�@
�H�?�M�A�>�G�>�N�K�H�G�L�B�G�R�H�N�K�;�K�:�B�G�:�G�=�;�H�=�R���M�H�M�A�>�K�:�M�>�:�M�P�A�B�<�A�R�H�N�F�>�M�:�;�H�E�

�B�S�>�: �O�>�@�@�B�>�I�E�:�M�M�>�K�H�K�: ���B�@�*�:�< �V�:�E�E�F�:�G�B�?�>�L�M�=�B�L�M�B�G�<�M�O�B�;�K�:�M�B�H�G�:�E�I�:�M�

�M�>�K�G�L���G�H�M�>�L���M�A�:�M�<�H�F�>�M�H�@�>�M�A�>�K�B�G�:�G�:�P�>�L�H�F�>�<�:�<�H�I�A�H�G�R�M�A�:�M�B�L�R�H�N�K
�<�A�H�K�=�����N�G�B�J�N�>���B�G���:�E�E���M�A�>���N�G�B�O�>�K�L�>��

�"�O�>�G�F�H�K�>�B�G�M�>�K�>�L�M�B�G�@�:�G�=�B�F�I�H�K�M�:�G�M�B�L�M�A�>�?�:�<�M�M�A�:�M�M�A�>�N�G�B�J�N�>�<�A�H�K�=
�M�A�:�M�B�L�R�H�N�H�K�F�>�B�L�:�<�M�N�:�E�E�R�: complexthree-partconstruction�M�A�:�M�;�>�@�B�G�L�B�G
�;�B�H�E�H�@�R���B�L�F�H�E�=�>�=�;�R�>�G�O�B�K�H�G�F�>�G�M���:�G�=�?�B�G�=�L�B�M�L�?�B�G�:�E�?�H�K�F�B�G�I�>�K�L�H�G�:�E
�<�A�H�B�<�>�:�G�=�?�K�>�>�P�B�E�E���1�A�K�>�>�<�E�N�L�M�>�K�L�H�?�G�H�M�>�L�<�K�>�:�M�>�M�A�B�L�<�A�H�K�=�M�A�:�M�B�L�H�N�K�L
�:�E�H�G�>��

30



Biological Beginnings: The Signature Notes
�5�H�N�:�K�>�P�:�M�<�A�B�G�@�R�H�N�K�?�:�O�H�K�B�M�>�I�H�E�B�<�>���=�>�M�>�<�M�B�O�>�=�K�:�F�:�H�G�1�3���&�M���L�M�A�>

�U�K�H�@�N�>�<�H�I�W�>�I�B�L�H�=�>���1�P�H�<�H�I�L�A�:�=�;�>�>�G�L�B�M�M�B�G�@�B�G�:�G�:�E�E�G�B�@�A�M�=�B�G�>�K�M�:�D�

�B�G�@�: �;�K�>�:�D�?�K�H�F�: �E�:�M�>�G�B�@�A�M�I�:�M�K�H�E���1�A�>�=�H�H�K�;�>�A�B�G�=�H�G�>�<�H�I�H�I�>�G�L�L�B�

�E�>�G�M�E�R���1�A�>�H�M�A�>�K�<�H�I�E�H�H�D�L�N�I���:�G�=�M�A�>�G�I�H�B�G�M�>�=�E�R�E�H�H�D�L�:�P�:�R���� �L�B�E�>�G�

�<�>�K�A�B�<�<�N�I�L�M�P�B�<�>���:�G�=�: �=�:�I�I�>�K�E�H�H�D�B�G�@�@�>�G�M�E�>�F�:�G���L�>�:�M�>�=�:�M�M�A�>
�<�H�N�G�M�>�K���L�E�N�F�I�L�M�H�M�A�>�?�E�H�H�K���J�N�B�M�>�=�>�:�=�����L �M�A�>�>�I�B�L�H�=�>�N�G�?�H�E�=�L�B�M�M�N�K�G�L
�H�N�M�M�A�:�M�M�A�>�K�H�@�N�>�<�H�I�P�A�H�E�>�M�M�A�>�>�Q�>�<�N�M�B�H�G�M�:�D�>�I�E�:�<�>�B�L�;�>�B�G�@�I�:�B�=�H�?�?
�;�R�M�A�>�F�H�;���1�A�>�@�H�H�=�<�H�I�B�L�:�;�H�N�M�M�H�;�K�>�:�D�N�I �M�A�>�F�H�;���L�=�K�N�@�K�B�G�@��
�P�A�B�<�A�P�B�E�E�K�>�O�>�:�E�M�A�>�K�H�@�N�>���L�M�B�>�L�M�H�M�A�>�N�G�=�>�K�P�H�K�E�=���1�A�>�>�Q�>�<�N�M�B�H�G�B�G
�M�A�>�=�B�G�>�K�P�:�L�L�>�M�N�I�B�G�I�:�K�M�M�H�?�K�:�F�>�M�A�>�@�H�H�=�<�H�I���1�A�>�<�K�B�F�>�L�<�>�G�>�B�G�

�O�>�L�M�B�@�:�M�H�K�L�:�K�K�B�O�>�=�J�N�B�<�D�E�R���M�H�?�B�G�=�;�H�M�A�<�H�I�L�L�M�:�G�=�B�G�@�;�R�M�A�>�?�K�H�G�M�=�H�H�K��
�1�A�>�R�A�:�=�>�:�<�A�;�>�>�G�A�:�O�B�G�@�;�E�:�<�D�<�H�?�?�>�>�:�G�=�M�A�>�A�N�<�D�E�>�;�>�K�K�R�
�;�E�N�>�;�>�K�K�R
�I�B�>���1�A�>�B�K�I�E�:�M�>�L�:�G�=�<�N�I�L�P�>�K�>�L�M�B�E�E�H�G�M�A�>�M�:�;�E�>���&�M�L�H�H�G�;�>�<�H�F�>�L�<�E�>�:�K
�M�A�:�M�H�G�E�R�M�A�>�I�>�K�L�H�G�?�:�<�B�G�@�M�A�>�=�H�H�K�<�H�N�E�=�A�:�O�>�I�K�>�O�>�G�M�>�=�M�A�>�F�N�K�=�>�K��
�L�H�H�;�O�B�H�N�L�E�R�P�A�H�>�O�>�K�L�:�M�M�A�>�K�>�Y �:�G�=�E�>�M�M�A�>�F�N�K�=�>�K�H�<�<�N�K�Y �P�:�L�I�:�K�M
�H�?�M�A�>�I�E�H�M�����H�M�A�M�A�>�K�H�@�N�>�<�H�I�:�G�=�M�A�>�F�H�;�
�<�H�G�G�>�<�M�>�=�=�B�G�>�K�F�:�G�:�@�>�K
�L�P�>�:�K�B�M�P�:�L�M�A�>�@�H�H�=�<�H�I�P�A�H�A�:�=�;�>�>�G�?�:�<�B�G�@�M�A�>�=�H�H�K���1�A�>�@�H�H�=�<�H�I
�<�E�:�B�F�L�M�A�>�H�I�I�H�L�B�M�>���%�H�P�<�H�N�E�=�M�A�>�<�K�B�F�>�L�<�>�G�>�B�G�O�>�L�M�B�@�:�M�H�K�L�I�K�H�O�>�P�A�H
�A�:�=���;�>�>�G���L�B�M�M�B�G�@���P�A�>�K�>��

�"�Q�:�<�M�E�R�V�M�A�>�!�+���� �1�A�>�R�L�B�F�I�E�R�M�H�H�D�M�A�>�<�H�?�?�>�>�<�N�I�L�:�G�=�M�A�>�?�H�K�D�L��
�B�L�H�E�:�M�>�=�M�A�>�!�+�� �?�K�H�F�L�:�E�B�O�:�M�K�:�<�>�L�H�G�>�:�<�A�:�G�=�M�>�L�M�>�=�B�M�:�@�:�B�G�L�M�M�A�>�H�?�

�?�B�<�>�K�L�V�I�K�H�O�B�G�@�;�>�R�H�G�=�: �L�A�:�=�H�P�H�?�: �=�H�N�;�M�M�A�:�M�M�A�>�K�H�@�N�>�<�H�I�A�:�=�;�>�>�G
�?�:�<�B�G�@�M�A�>�=�H�H�K���U�&�?�M�A�>�L�I�B�M�?�B�M�L�R�H�N�D�G�H�P�P�A�>�K�>�A�>�L�B�M�L���W�4�> �L�B�@�A�B�G�K�>�

�E�B�>�?�:�L�C�N�L�M�B�<�>�B�L�=�H�G�>���:�G�=�A�>�:�=�H�N�M�M�H�M�A�>�D�B�M�<�A�>�G�M�H�E�>�:�O�>�H�N�K�H�P�G�!�+��
�:�E�E���H�O�>�K���L�H�F�>���F�B�<�K�H�P�:�O�>���I�H�I�<�H�K�G��

�1�A�>�L�<�B�>�G�M�B�?�B�<�K�>�:�E�B�M�R�M�A�:�M�!�+�� �B�L�N�G�B�J�N�>�M�H�M�A�>�B�G�=�B�O�B�=�N�:�E�A�:�L�>�G�M�>�K�>�=
�H�N�K�I�H�I�N�E�:�K�<�N�E�M�N�K�>�����N�M�E�>�M�N�L�M�A�B�G�D�:�;�H�N�M�!�+�� �?�K�H�F�: �L�M�K�B�G�@���<�A�H�K�=
�M�A�>�H�K�R�I�>�K�L�I�>�<�M�B�O�>���4�> �:�K�>�F�:�=�>�N�I �H�?�;�B�E�E�B�H�G�L�:�G�=�;�B�E�E�B�H�G�L�H�?�<�>�E�E�L��
�4�B�M�A�B�G�>�:�<�A�H�?�M�A�H�L�>�;�B�E�E�B�H�G�L�:�G�=�;�B�E�E�B�H�G�L�H�?�<�>�E�E�L�B�L�H�N�K�!�+�� �V�<�H�N�G�M�E�>�L�L
�<�H�I�B�>�L�B�G�>�:�<�A�<�>�E�E���N�M�M�>�K�E�R�N�G�B�J�N�>�M�H�N�L���:�G�N�G�=�>�G�B�:�;�E�>�L�B�@�G�:�M�N�K�>�H�?�H�N�K
�?�:�F�B�E�R�M�K�>�>���B�M�B�L�H�N�K�>�Q�<�E�N�L�B�O�>�>�Q�I�K�>�L�L�B�H�G�H�?�M�A�>�A�N�F�:�G�@�>�G�H�F�>���"�:�<�A�H�?
�M�A�H�L�>�!�+�� �L�M�K�:�G�=�L�P�B�M�A�B�G�M�A�H�L�>�;�B�E�E�B�H�G�L�H�?�<�>�E�E�L�B�L�I�E�:�R�B�G�@�H�N�K�L�H�G�@�V
�H�N�K�L�:�E�H�G�>���+�H�H�M�A�>�K�I�>�K�L�H�G���I�>�;�;�E�>�H�K�I�H�H�=�E�>�B�G�M�A�>�N�G�B�O�>�K�L�>�:�L�L�>�F�;�E�>�L
�L�M�K�B�G�@�L���B�G���J�N�B�M�>���M�A�>���L�:�F�>���P�:�R��

�4�>�:�K�>���I�A�R�L�B�<�:�E�E�R���: �M�H�M�:�E�E�R�=�B�L�M�B�G�<�M�B�O�>�<�H�F�I�H�L�B�M�B�H�G���:�G�=�M�A�:�M�I�A�R�L�B�<�:�E�

�B�M�R�I�K�>�=�>�M�>�K�F�B�G�>�L�M�A�>�?�B�K�L�M�L�>�M�H�?�G�H�M�>�L�M�A�:�M�F�:�D�>�N�I�H�N�K�<�A�H�K�=���4�> �<�:�G�

�G�H�M�<�A�:�G�@�>�M�A�>�G�H�M�>�L�P�>�P�>�K�>�;�H�K�G�P�B�M�A���M�A�>�R�P�B�E�E�:�E�P�:�R�L�L�H�N�G�=�B�G�>�O�>�K�R
�<�>�E�E���B�G���H�N�K���;�H�=�R�����N�M���M�A�>�R���:�K�>���G�H�M���M�A�>���H�G�E�R���G�H�M�>�L���B�G���H�N�K���<�A�H�K�=��

The Environmental Notes

31



�1�A�>�L�>�<�H�G�=�<�E�N�L�M�>�K�H�?�G�H�M�>�L�B�G�H�N�K�<�A�H�K�=�B�L�:�E�L�H�:�G�:�<�<�B�=�>�G�M�H�?�;�B�K�M�A��
���N�M�M�A�>�L�>�G�H�M�>�L�:�K�>�G�H�M�;�B�H�E�H�@�B�<�:�E���M�A�>�R�:�K�>�>�G�O�B�K�H�G�F�>�G�M�:�E�����G�L�>�E���=�:�F�L��
�M�A�>�>�Q�M�K�:�H�K�=�B�G�:�K�R�<�H�G�<�>�K�M�I�B�:�G�B�L�M�M�N�K�G�>�=�J�N�B�G�M�>�L�L�>�G�M�B�:�E�I�A�H�M�H�@�K�:�I�A�>�K�H�?
�G�:�M�N�K�>���H�G�<�>�F�N�L�>�=�U�&�H�?�M�>�G�P�H�G�=�>�K�A�H�P�=�B�?�?�>�K�>�G�M�&�P�H�N�E�=�A�:�O�>�;�>�>�G
�A�:�=�&�;�>�>�G�;�H�K�G�B�G�!�>�L�*�H�B�G�>�L�H�K�!�>�M�K�H�B�M�B�G�L�M�>�:�=�H�?�A�>�K�>���:�E�H�G�@�M�A�>�-�:�

�<�B�?�B�<���<�H�:�L�M���L�H�N�M�A���H�?���0�:�G���#�K�:�G�<�B�L�<�H���W

���>�R�H�G�=�A�B�L�!�+���� ���=�:�F�L�P�:�L�;�H�K�G�B�G�M�H�: �I�A�R�L�B�<�:�E���>�F�H�M�B�H�G�:�E�:�G�=�<�N�E�

�M�N�K�:�E�>�G�O�B�K�H�G�F�>�G�M�M�A�:�M�:�=�=�>�=�F�H�K�>�G�H�M�>�L�M�H�A�B�L�I�>�K�L�H�G�:�E�<�A�H�K�=���%�>�P�:�L
�;�H�K�G�B�G�������� �B�G�M�H�: �?�B�G�:�G�<�B�:�E�E�R�L�>�<�N�K�>�?�:�F�B�E�R�P�B�M�A�;�H�M�A�M�A�>�F�>�:�G�L�:�G�=�M�A�>
�B�G�<�E�B�G�:�M�B�H�G�M�H�>�G�<�H�N�K�:�@�>�A�B�L�:�K�M�B�L�M�B�<�B�G�<�E�B�G�:�M�B�H�G�L���1�A�>�R�:�E�E�H�P�>�=�A�B�F�M�H
�E�>�:�O�>�L�<�A�H�H�E�=�N�K�B�G�@�M�A�>�>�G�M�B�K�>�R�>�:�K�H�?�����������M�H�;�K�H�P�L�>�B�G�L�M�>�:�=�:�F�H�G�@�M�A�>
�P�H�G�=�>�K�L�H�?�1�A�>�-�:�G�:�F�:�-�:�<�B�?�B�<�&�G�M�>�K�G�:�M�B�H�G�:�E�"�Q�I�H�L�B�M�B�H�G���M�A�>�P�H�K�E�=���L�?�:�B�K
�A�>�E�=�B�G�0�:�G�#�K�:�G�<�B�L�<�H���0�N�;�L�>�J�N�>�G�M�E�R�M�A�>�R�L�N�I�I�H�K�M�>�=���>�F�H�M�B�H�G�:�E�E�R�:�G�=
�?�B�G�:�G�<�B�:�E�E�R���?�B�K�L�M���A�B�L�P�H�K�D�P�B�M�A�M�A�>�I�B�:�G�H�:�G�=�E�:�M�>�K�A�B�L�I�A�H�M�H�@�K�:�I�A�B�<�<�:�

�K�>�>�K�����G�=���H�?�<�H�N�K�L�>���P�A�>�G�>�O�>�K�A�>�L�M�>�I�I�>�=�H�N�M�M�A�>�=�H�H�K���M�A�>�K�>�P�:�L�M�A�>
�-�:�<�B�?�B�<���,�<�>�:�G�����;�>�:�M�B�G�@���:�@�:�B�G�L�M���M�A�>���K�H�<�D�R��� �:�E�B�?�H�K�G�B�:���<�H�:�L�M��

�#�K�:�G�D�*�<� �H�N�K�M�H�G�M�A�>�H�M�A�>�K�A�:�G�=�P�:�L�=�>�:�E�M�: �=�B�?�?�>�K�>�G�M�A�:�G�=���&�G�M�A�>
�:�N�M�H�;�B�H�@�K�:�I�A�B�<�:�EAngelaÕsAshes�� �A�>�<�A�K�H�G�B�<�E�>�L�:�G�N�I�;�K�B�G�@�B�G�@�M�A�:�M�<�H�N�E�=
�G�H�M�;�>�F�H�K�>�=�B�?�?�>�K�>�G�M�?�K�H�F���G�L�>�E���=�:�F�L�����/�:�B�L�>�=�B�G�M�A�>�L�E�N�F�L�H�?�!�N�;�E�B�G��
�*�<� �H�N�K�M�K�N�;�;�>�=�L�A�H�N�E�=�>�K�L�P�B�M�A�L�J�N�:�E�H�K���I�H�O�>�K�M�R���=�>�I�K�B�O�:�M�B�H�G�:�G�=�:�G�:�E�

�<�H�A�H�E�B�<���:�;�N�L�B�O�>���?�:�M�A�>�K�P�B�M�A�: �E�H�O�>�H�?�E�:�G�@�N�:�@�>�:�G�=�M�A�>�U�@�B�?�M�H�?�@�:�;�W��
�)�B�D�>�F�:�G�R�H�?�A�B�L�@�>�G�>�K�:�M�B�H�G�:�G�=�L�B�M�N�:�M�B�H�G���*�<� �H�N�K�M�?�E�>�=�&�K�>�E�:�G�=�:�G�=�M�A�>
�F�B�L�>�K�R�H�?�A�B�L�<�A�B�E�=�A�H�H�=�:�M�M�A�>�?�B�K�L�M�H�I�I�H�K�M�N�G�B�M�R���?�B�G�=�B�G�@�H�I�I�H�K�M�N�G�B�M�R�:�G�=
�:�K�M�B�L�M�B�<���L�N�<�<�>�L�L���H�G���M�A�>���?�:�;�E�>�=���L�A�H�K�>�L���H�?�����F�>�K�B�<�:��

�1�A�>�L�>�M�P�H�F�>�G�=�>�?�B�G�>�M�A�>�R�B�G�:�G�=�R�:�G�@�H�?�M�A�>�K�:�G�@�>�H�?�<�H�F�I�H�L�B�M�B�H�G
�I�H�L�L�B�;�E�>�B�G�M�A�>�>�G�O�B�K�H�G�F�>�G�M�:�E�G�H�M�>�L�H�?�H�N�K�I�>�K�L�H�G�:�E�<�A�H�K�=���,�G�>�>�F�

�;�K�:�<�>�L�M�A�>�A�:�K�F�H�G�R�H�?�:�G�B�=�R�E�E�B�<�R�H�N�M�A�:�G�=�M�A�>�H�M�A�>�K�?�E�>�>�L�: �=�B�L�<�H�K�=�:�G�M
�<�A�B�E�=�A�H�H�=�H�?�=�>�L�I�:�B�K���&�M�B�L�B�F�I�H�K�M�:�G�M�M�H�K�>�:�E�B�S�>�M�A�:�M�G�>�B�M�A�>�K�M�A�>�>�F�;�K�:�<�>
�G�H�K�M�A�>�?�E�B�@�A�M�K�>�L�N�E�M�>�=�?�K�H�F�:�G�H�;�C�>�<�M�B�O�>�:�L�L�>�L�L�F�>�G�M�H�?�E�B�?�>�H�G�L�H�F�>�I�K�>�

�=�>�M�>�K�F�B�G�>�=�L�<�:�E�>�M�A�:�M�K�N�G�L�?�K�H�F�A�:�K�F�H�G�R�M�H�=�B�L�<�H�K�=���1�A�>�-�:�<�B�?�B�<� �H�:�L�M�B�L
�G�H�M�B�G�A�>�K�>�G�M�E�R�A�:�K�F�H�G�B�<���&�?�P�>�P�>�K�>�M�H�L�M�:�G�=���=�:�F�L���E�B�?�>�H�G�B�M�L�A�>�:�=���A�>
�<�H�N�E�=�A�:�O�>�<�H�F�>�M�H�L�>�>�A�B�L�>�G�O�B�K�H�G�F�>�G�M�:�L�=�B�L�<�H�K�=�:�G�M���&�?�A�B�L�I�:�K�>�G�M�L�A�:�=
�;�>�>�G�:�;�N�L�B�O�>�=�K�N�G�D�L�P�A�H�A�:�=�M�B�>�=�A�B�F�M�H�M�K�>�>�M�K�N�G�D�L�=�N�K�B�G�@�=�K�B�G�D�B�G�@
�;�B�G�@�>�L�H�G�M�A�>�;�>�:�<�A���:�G�=�M�A�>�G�;�>�:�M�A�B�F�B�?�A�>�<�H�F�I�E�:�B�G�>�=�:�;�H�N�M�M�A�>�K�B�L�B�G�@
�M�B�=�>���&�=�H�N�;�M�M�A�:�M�A�B�L�E�:�M�>�K�:�K�M���B�?�B�G�=�>�>�=�A�>�L�M�B�E�E�;�>�<�:�F�>�:�G�:�K�M�B�L�M���P�H�N�E�=
�?�>�:�M�N�K�>�M�A�>�L�:�F�>�>�Q�J�N�B�L�B�M�>�O�B�L�B�H�G�L�H�?�M�A�:�M�K�H�<�D�R�<�H�:�L�M�E�B�G�>���+�:�M�N�K�>�<�H�N�E�=
�A�:�O�>�;�>�<�H�F�>�: �L�H�N�K�<�>�H�?�=�B�L�<�H�K�=�M�H�A�B�F���&�M�P�:�L�M�A�>�B�=�R�E�E�B�<�I�A�R�L�B�<�:�E�>�G�

�O�B�K�H�G�F�>�G�Mand �M�A�>�L�N�I�I�H�K�M�B�O�>�:�G�=�E�H�O�B�G�@�?�:�F�B�E�R�>�G�O�B�K�H�G�F�>�G�M�M�A�:�M�<�H�

�:�E�>�L�<�>�=���M�H���<�K�>�:�M�>���M�A�>���>�G�O�B�K�H�G�F�>�G�M�:�E���G�H�M�>�L���H�?�����G�L�>�E���L���<�A�H�K�=��

32



�0�B�F�B�E�:�K�E�R���P�A�B�E�>�=�>�I�K�B�O�:�M�B�H�G�H�?�M�>�G�I�N�E�E�L�B�G�M�A�>�L�:�F�>�R�H�D�>�P�B�M�A�=�B�L�<�H�K�=��
�B�M�=�H�>�L�G���M�A�:�O�>�M�H�;�>�M�A�:�M�P�:�R���&�A�:�O�>�A�>�:�K�=�F�:�G�R�L�M�H�K�B�>�L�M�H�E�=�;�R�F�>�F�

�;�>�K�L�H�?�F�R�?�:�M�A�>�K���L�@�>�G�>�K�:�M�B�H�G�M�A�:�M�L�H�N�G�=�: �<�H�F�F�H�G�M�A�>�F�>���4�> �P�>�K�>
�=�B�K�M�I�H�H�K���;�N�M�G�>�O�>�K�K�>�:�E�E�R�D�G�>�P�B�M���1�A�>�L�M�H�K�B�>�L�H�?�M�>�G�K�>�?�E�>�<�M�: �?�:�F�B�E�R�M�A�:�M
�?�H�N�G�=�C�H�R�B�G�I�K�H�O�B�=�B�G�@�?�H�H�=���L�A�>�E�M�>�K���:�G�=�>�G�M�>�K�M�:�B�G�F�>�G�M�?�H�K�M�A�>�F�L�>�E�O�>�L�B�G
�: �A�:�K�L�A�>�G�O�B�K�H�G�F�>�G�M���*�<� �H�N�K�M���A�H�P�>�O�>�K���P�:�L�M�A�K�N�L�M�B�G�M�H�: �<�A�B�E�=�A�H�H�=�H�?
�=�>�I�K�B�O�:�M�B�H�G�M�A�:�M�P�:�L�<�H�N�I�E�>�=�P�B�M�A�:�G�@�>�K���=�>�L�I�:�B�K�:�G�=�:�;�N�L�>���K�>�E�B�>�O�>�=
�H�G�E�R�H�<�<�:�L�B�H�G�:�E�E�R�;�R�M�A�>�;�K�B�@�A�M�>�K�G�H�M�>�L�H�?�E�:�G�@�N�:�@�>�:�G�=�E�B�M�>�K�:�M�N�K�>�M�A�:�M
�A�B�G�M�>�=���:�M���M�A�>���A�:�K�F�H�G�R���A�>���P�H�N�E�=���L�>�>�D���B�G���A�B�L���:�=�N�E�M���E�B�?�>��

�%�H�P�=�H�>�L�M�A�B�L�>�G�O�B�K�H�G�F�>�G�M�:�E�I�B�>�<�>�H�?�M�A�>�I�N�S�S�E�>���M�A�B�L�P�K�:�I�I�B�G�@�M�H�

�@�>�M�A�>�K�H�?�I�A�R�L�B�<�:�E�B�M�R�:�G�=�:�M�M�B�M�N�=�>�B�F�I�:�<�M�H�N�K�<�A�H�K�=��� �A�H�K�=�M�A�>�H�K�R
�P�H�N�E�=�:�L�L�>�K�M�M�A�:�M�B�M�:�M�M�N�G�>�L�N�L�M�H�P�A�:�M�U�?�>�>�E�L�W�K�B�@�A�M�H�K�P�K�H�G�@���B�M�E�:�R�L
�=�H�P�G�=�>�>�I�B�G�<�E�B�G�:�M�B�H�G�L�K�>�@�:�K�=�B�G�@�P�A�:�M�P�>�L�A�H�N�E�=�L�>�>�D�:�G�=�P�A�:�M�P�>
�L�A�H�N�E�=�:�O�H�B�=�����=�:�F�L�<�A�H�L�>�M�H�>�F�;�K�:�<�>�F�N�<�A�H�?�M�A�>�>�G�O�B�K�H�G�F�>�G�M�B�G�M�H
�P�A�B�<�A�A�>�P�:�L�;�H�K�G���:�K�M���G�:�M�N�K�>�:�G�=�;�>�:�N�M�R���*�<� �H�N�K�M�<�A�H�L�>�M�H�K�>�C�>�<�M�M�A�>
�=�H�F�B�G�:�G�M�=�:�K�D�G�>�L�L�H�?�A�B�L�<�A�B�E�=�A�H�H�=�>�G�O�B�K�H�G�F�>�G�M�:�G�=�L�>�>�D�A�:�K�F�H�G�R�:�G�=
�E�B�@�A�M���>�E�L�>�P�A�>�K�>��

� �A�H�K�=�M�A�>�H�K�R�:�L�L�>�K�M�L�M�A�:�M�;�H�M�A�M�A�>�A�:�K�F�H�G�R�:�G�=�M�A�>�=�B�L�<�H�K�=�H�?�M�A�>�>�G�

�O�B�K�H�G�F�>�G�M�L�B�G�P�A�B�<�A�M�A�>�L�>�M�P�H�F�>�G�P�>�K�>�K�:�B�L�>�=�:�K�>�F�:�G�B�?�>�L�M�>�=�B�G�M�A�>
�K�>�L�H�G�:�G�<�>�H�?�M�A�>�B�K�L�M�K�B�G�@�L���B�G�M�A�>�<�H�G�L�M�K�N�<�M�B�H�G�H�?�M�A�>�B�K�N�G�B�J�N�>�<�A�H�K�=�L���/�>�

�F�>�F�;�>�K���$�K�>�>�G�>�M�>�E�E�L�N�L�M�A�:�M�U�>�O�>�K�R�I�A�R�L�B�<�:�E�>�O�>�G�M���I�K�H�<�>�L�L�H�K�H�<�<�N�K�

�K�>�G�<�>�B�G�M�A�>�N�G�B�O�>�K�L�>�B�L���:�M�B�M�L�F�H�L�M�>�E�>�F�>�G�M�:�E�E�>�O�>�E���=�>�L�<�K�B�;�:�;�E�>�B�G�M�>�K�F�L
�H�?�?�H�K�<�>�L�:�<�M�B�G�@�;�>�M�P�>�>�G�M�A�>�L�>�>�E�>�F�>�G�M�:�E�F�:�M�>�K�B�:�E�<�H�G�L�M�B�M�N�>�G�M�L���W�;�>�M�P�>�>�G
�M�A�>�O�B�;�K�:�M�B�H�G�L�H�?�L�M�K�B�G�@�L���;�>�M�P�>�>�G�G�H�M�>�L�B�G�M�A�>�<�A�H�K�=���1�A�>�K�>�:�K�>�I�A�R�L�B�H�E�H�

�@�B�<�:�E�<�H�F�I�H�G�>�G�M�L�M�Heverything�B�G�<�E�N�=�B�G�@�M�A�H�L�>�L�>�>�F�B�G�@�E�R�>�I�A�>�F�>�K�:�E�>�E�>�

�F�>�G�M�L�H�?�H�N�K�E�B�?�>�Y �:�M�M�B�M�N�=�>�L�:�G�=�I�>�K�<�>�I�M�B�H�G�L�Y �M�A�:�M�A�:�O�>�;�>�>�G�A�>�:�O�B�E�R
�B�G�?�E�N�>�G�<�>�=���;�R���H�N�K���>�G�O�B�K�H�G�F�>�G�M��

� �H�G�L�B�=�>�K�M�A�>�L�H�N�G�=�H�?�: �<�H�P�;�>�E�E�H�P�B�G�@�?�H�K�A�>�K�<�:�E�?���1�A�B�L�B�L���H�;�C�>�<�M�B�O�>�E�R
�L�I�>�:�D�B�G�@���: �E�H�N�=���L�M�K�B�=�>�G�M���C�:�K�K�B�G�@�O�H�<�:�E�B�S�:�M�B�H�G���+�H�P�I�N�M�M�A�:�M�L�H�N�G�=�B�G�M�H
�M�A�>�>�:�K�L�H�?�M�P�H�I�>�H�I�E�>�K�:�B�L�>�=�B�G�K�:�=�B�<�:�E�E�R�=�B�?�?�>�K�>�G�M�>�G�O�B�K�H�G�F�>�G�M�L���,�G�>
�L�>�M�H�?�>�:�K�L�;�>�E�H�G�@�L�M�H�: �F�:�G�P�A�H�P�:�L�K�:�B�L�>�=�B�G�: �F�H�=�>�L�M�<�B�M�R�H�?�L�:�R���� �M�H
������ �M�A�H�N�L�:�G�=���#�H�E�D�L�L�:�M�H�N�M�H�G�I�H�K�<�A�>�L�B�G�M�A�>�>�O�>�G�B�G�@���@�K�:�L�L�:�G�=�M�K�>�>�L
�L�M�B�E�E�H�N�M�P�>�B�@�A�>�=�<�:�K�L�:�G�=�<�H�G�<�K�>�M�>�����G�=�F�H�L�M�>�O�>�K�R�L�N�F�F�>�K�M�A�>�;�H�R
�P�H�N�E�=�M�K�:�O�>�E�H�?�?�M�H�M�A�>�?�:�F�B�E�R�?�:�K�F�P�A�>�K�>�M�A�>�;�>�E�E�H�P�B�G�@�H�?�<�:�M�M�E�>�B�G�M�A�>
�>�O�>�G�B�G�@���:�G�=�H�?�M�>�G�:�M�G�B�@�A�M���;�>�<�:�F�>�I�:�K�M�H�?�M�A�>�F�>�E�H�=�R�H�?�=�>�E�B�@�A�M�?�N�E
�L�N�F�F�>�K�L���1�A�>�H�M�A�>�K�L�>�M�H�?�>�:�K�L�;�>�E�H�G�@�M�H�: �P�H�F�:�G�K�:�B�L�>�=�B�G�+�>�P�5�H�K�D��
�0�A�>�@�K�>�P�N�I�>�G�<�A�:�G�M�>�=�P�B�M�A�M�A�>�F�N�L�B�<�H�?�M�A�>�L�M�K�>�>�M�L���M�A�>�A�H�G�D�B�G�@�H�?�M�A�>
�<�:�;�L���M�A�>�@�K�H�P�E�H�?�@�:�K�;�:�@�>�M�K�N�<�D�L���M�A�>�<�H�E�H�K�?�N�E���A�B�@�A�O�H�E�N�F�>���=�>�;�:�M�>�L�H�?
�=�K�B�O�>�K�L���O�>�G�=�H�K�L�:�G�=�I�>�=�>�L�M�K�B�:�G�L���0�N�F�F�>�K�L�P�>�K�>�L�I�>�G�M�L�<�:�F�I�>�K�B�G�@
�M�A�K�H�N�@�A�?�H�N�G�M�:�B�G�L���H�I�>�G�?�B�K�>�A�R�=�K�:�G�M�L���;�N�R�B�G�@�B�<�>�<�K�>�:�F�?�K�H�F�I�N�L�A�<�:�K�M

33



�I�>�H�I�E�>���:�G�=�<�:�M�<�A�B�G�@�<�H�H�E�;�K�>�>�S�>�L�H�G�M�A�>�K�H�H�?�H�?�M�A�>�;�N�B�E�=�B�G�@�P�A�B�E�>�M�A�>
�<�B�M�R���M�A�K�H�;�;�>�=���;�>�E�H�P��

�&�G�M�H�M�A�>�L�>�M�P�H�L�>�M�L�H�?�>�:�K�L���:�E�H�G�>�:�G�=�B�G�M�A�>�=�:�K�D���<�H�F�>�L�M�A�>�=�B�L�M�B�G�<�M�B�O�>
�;�>�E�E�H�P�H�?�: �<�H�P�<�:�E�E�B�G�@�M�H�A�>�K�<�:�E�?���1�A�>�F�:�G�A�>�:�K�L�M�A�>�L�H�N�G�=�:�G�=�M�A�>
�L�P�>�>�M�L�F�>�E�E�H�?�L�N�F�F�>�K�?�E�:�L�A�>�L�M�H�F�B�G�=���M�A�>�<�:�E�F�H�?�<�A�B�E�=�A�H�H�=�L�E�H�P�L�A�B�L
�I�N�E�L�>�:�G�=�;�K�>�:�M�A�B�G�@���: �L�F�B�E�>�M�H�N�<�A�>�L�A�B�L�E�B�I�L�:�L�<�A�B�E�=�A�H�H�=�F�>�F�H�K�B�>�L�N�G�

�?�N�K�E�;�>�A�B�G�=�A�B�L�>�R�>�E�B�=�L���1�A�>�P�H�F�:�G�A�>�:�K�L�M�A�>�:�E�B�>�G���N�G�?�:�F�B�E�B�:�K���L�M�:�K�E�B�G�@
�L�H�N�G�=�:�G�=�:�=�K�>�G�:�E�B�G�>�I�H�N�K�L�B�G�M�H�A�>�K�L�R�L�M�>�F���%�>�K�;�H�=�R�?�K�>�>�S�>�L�:�L�?�E�B�@�A�M
�:�G�=�?�B�@�A�M�<�H�F�I�>�M�>�?�H�K�=�H�F�B�G�:�G�<�>���%�>�:�K�M�K�:�M�>�:�G�=�;�K�>�:�M�A�B�G�@�L�D�R�K�H�<�D�>�M���:�L
�A�>�K�P�B�=�>�>�R�>�L�L�>�>�D�O�:�B�G�E�R�M�H�I�>�G�>�M�K�:�M�>�M�A�>�=�:�K�D�G�>�L�L�:�K�H�N�G�=�A�>�K���1�P�H
�N�G�B�J�N�>�<�A�H�K�=�L�M�K�:�G�L�I�H�L�>�M�H�L�B�@�G�B�?�B�<�:�G�M�E�R�=�B�?�?�>�K�>�G�M�L�M�:�M�>�L�:�L�: �K�>�L�N�E�M�H�?�>�Q�

�I�H�L�N�K�>�M�H�M�A�>�L�:�F�>�L�H�N�G�=�Lprimarily becausethepeoplewhoarethosechords
lived or grew up in different environments.

�4�A�R�=�H�&�L�:�R�U�I�K�B�F�:�K�B�E�R�;�>�<�:�N�L�>�W���0�>�>�F�L�M�H�J�N�B�;�;�E�>�: �;�B�M���=�H�>�L�G���M�B�M��
�1�A�>�K�>�B�L�: �@�H�H�=�K�>�:�L�H�G�?�H�K�M�A�:�M���B�M�B�L�;�>�<�:�N�L�>�&am �J�N�B�;�;�E�B�G�@�����G�=�&�:�F
�J�N�B�;�;�E�B�G�@�;�>�<�:�N�L�>�M�A�>�K�>�B�L�: biologicalcomponent�M�H�M�A�>�P�:�R�B�G�P�A�B�<�A�P�>
�>�Q�I�K�>�L�L�M�A�>�>�?�?�>�<�M�H�?�H�N�Kenvironment. ���G�=�B�M�A�:�L�M�H�=�H�P�B�M�A�/�+���� �G�H�M
�!�+���� �,�N�K�/�+�� �B�L�: �L�H�K�M�F�B�K�K�H�K�B�F�:�@�>�H�?�H�N�K�!�+���� �:�G�=�L�H�E�B�D�>�H�N�K
�!�+���� �B�L�N�G�B�J�N�>�M�H�N�L���1�A�>�K�>�B�L�:�E�L�H�: �P�A�H�E�>�;�N�G�<�A�H�?�B�M���>�:�<�A�H�?�H�N�K�<�>�E�E�L
�I�K�H�=�N�<�>�L���� �F�B�E�E�B�H�G�<�H�I�B�>�L�H�?�>�O�>�K�R�K�B�;�H�L�H�F�:�E�/�+���� �:�G�=�>�:�<�A�H�?�M�A�H�L�>
�L�M�K�:�G�=�L�B�L�:�M�E�>�:�L�M������������ �G�N�<�E�>�H�M�B�=�>�L�E�H�G�@���7�0�<�B�>�G�<�>�+�>�P�L���'�:�G���������� ����������
�3�H�E���������� �+�H�����8 �+�H�P���E�>�M�F�>�;�>�K�B�@�A�M�N�I �?�K�H�G�M�P�B�M�A�R�H�N���*�R �N�G�=�>�K�

�L�M�:�G�=�B�G�@�H�?�/�+�� �B�L�: �;�B�M�?�N�S�S�R���:�G�=�&�=�H�G���M�D�G�H�P�B�?�K�B�;�H�L�H�F�:�E�/�+�� �B�L
�=�B�?�?�>�K�>�G�M�?�K�H�F�K�>�@�N�E�:�K�H�E�=�/�+���� �:�G�=�&�<�H�N�E�=�G���M�M�>�E�E�R�H�N�M�A�>�=�B�?�?�>�K�>�G�<�>
�;�>�M�P�>�>�G�: �G�N�<�E�>�H�M�B�=�>�:�G�=�: �A�B�@�A�M�B�=�>�H�K�1�B�=�>�E�:�N�G�=�K�R�=�>�M�>�K�@�>�G�M���1�A�:�M
�K�>�:�E�E�R�B�L�G���M�B�F�I�H�K�M�:�G�M�?�H�K�H�N�K�=�B�L�<�N�L�L�B�H�G���4�A�:�M�B�L�B�F�I�H�K�M�:�G�M�B�L�M�A�:�M�B�G�L�B�=�>
�>�O�>�K�R�L�B�G�@�E�>�<�>�E�E�B�G�H�N�K�;�H�=�B�>�L�:�K�>���� �F�B�E�E�B�H�G�<�H�I�B�>�L�H�?�L�H�F�>�M�A�B�G�@���:�G�=
�>�:�<�A�H�?�M�A�H�L�>���� �F�B�E�E�B�H�G�M�A�B�G�@�L�A�:�L�: �L�M�K�:�G�=�H�?������������ �H�M�A�>�K�M�A�B�G�@�L�B�G�B�M��
�:�G�=�:�M�M�A�>�?�N�G�=�:�F�>�G�M�:�E�E�>�O�>�E�H�?�M�A�H�L�>���� �F�B�E�E�B�H�G�M�B�F�>�L������������ �M�A�B�G�@�L
�<�K�:�F�F�>�=�B�G�M�H�>�O�>�K�R�<�>�E�E�B�G�F�R�;�H�=�R�:�K�>�M�B�G�R�O�B�;�K�:�M�B�G�@�I�B�>�<�>�L�H�?�F�N�L�B�<�V
�:�G�=�B�M�B�L�:�E�E�N�M�M�>�K�E�R�N�G�B�J�N�>�M�H�F�>in responseto my environment�� �� �?�K�B�>�G�=
�H�?���F�B�G�>���>�Q�I�E�:�B�G�>�=���B�M���M�A�B�L���P�:�R��

�5�H�N�K���/�+�����B�L���M�A�>���L�M�N�?�?���M�A�:�M���=�H�>�L���:�E�E���M�A�>���P�H�K�D���B�G���<�>�E�E�L�����/�+�����B�L���M�A�>
�F�:�<�A�B�G�>�K�R���M�A�:�M���F�:�D�>�L���I�K�H�M�>�B�G�L���:�G�=���B�L���M�A�>���=�B�K�>�<�M�B�H�G�L���?�H�K���P�A�>�G���:�G�=
�P�A�:�M���M�H���F�:�D�>���B�G���:�G�R���<�>�E�E�����1�A�H�L�>���?�N�G�<�M�B�H�G�L���:�K�>���O�>�K�R���L�I�>�<�B�?�B�<���M�H���<�>�E�E
�M�R�I�>�L�����M�H���=�>�O�>�E�H�I�F�>�G�M�:�E���L�M�:�M�>���:�G�=���>�G�O�B�K�H�G�F�>�G�M�:�E���L�B�@�G�:�E�L�����5�>�L��
�M�A�>�R���:�K�>���O�>�K�R���L�I�>�<�B�?�B�<���M�H���M�A�>���B�G�=�B�O�B�=�N�:�E���;�N�M���M�A�>�R���:�K�>���:�E�L�H���O�>�K�R���=�R�

�G�:�F�B�<���L�H���M�A�>�R���<�H�F�>���:�G�=���@�H���:�L�L�H�<�B�:�M�>�=���P�B�M�A���F�:�G�R���B�G�?�E�N�>�G�<�>�L���1�A�>
�!�+�����B�L���M�A�>���L�M�:�;�E�>���<�H�I�R���?�K�H�F���P�A�B�<�A���:�E�E���M�A�>���<�>�E�E�N�E�:�K���<�H�F�B�G�@�L���:�G�=

34



�@�H�B�G�@�L���@�>�M���=�B�K�>�<�M�B�H�G�L�����0�H���M�A�>���!�+�����=�H�>�L�G�T�M���<�A�:�G�@�>�����O�>�K�R���F�N�<�A�	
�P�B�M�A���M�B�F�>���H�K���>�G�O�B�K�H�G�F�>�G�M�:�E���<�H�G�=�B�M�B�H�G�L���H�K���=�B�L�>�:�L�>���;�N�M���/�+�����K�>�

�?�E�>�<�M�L���:�E�E���M�A�H�L�>���B�G�?�E�N�>�G�<�>�L���H�G���N�L�����7���:�K�;�:�K�:�����N�K�D�A�:�K�M�����+�:�M�B�H�G�:�E���&�G�L�M�B�

�M�N�M�>���H�?���"�G�O�B�K�H�G�F�>�G�M�:�E���:�G�=���%�>�:�E�M�A���0�<�B�>�G�<�>�L�����I�>�K�L�H�G�:�E���<�H�K�K�>�L�I�H�G�=�

�>�G�<�>�������������������8

�&�K�>�:�=�M�A�:�M�M�H�F�>�:�G�M�A�:�M�H�G�<�>�H�N�K�>�G�O�B�K�H�G�F�>�G�M�:�E�<�A�H�K�=�A�:�L�=�>�M�>�K�F�B�G�>�=
�M�A�>�G�:�M�N�K�>�H�?�H�N�K�K�>�:�<�M�B�H�G�M�H�M�A�>�9�>�G�O�B�K�H�G�F�>�G�M�:�E�L�B�@�G�:�E���7�M�A�>�;�>�E�E�H�P�B�G�@
�<�H�P�8���:�L�>�B�M�A�>�K�<�:�E�F�:�G�=�<�H�F�?�H�K�M�:�;�E�>�H�K�L�M�K�:�G�@�>�:�G�=�?�K�B�@�A�M�>�G�B�G�@���B�M�B�L�H�N�K
�/�+�� �V�P�A�B�<�A�B�L�:�E�L�H�N�G�B�J�N�>�M�H�N�L�:�L�B�G�=�B�O�B�=�N�:�E�L�V�M�A�:�M�=�>�M�>�K�F�B�G�>�Lthe
way �B�G�P�A�B�<�A�H�N�K�;�H�=�R�P�B�E�E�>�Q�I�K�>�L�L�M�A�>�K�>�:�<�M�B�H�G���&�L�H�N�K�U�<�:�E�F�K�>�:�<�M�B�H�G�W
�:�E�E�B�G�L�B�=�>���0�E�H�P�>�=�;�K�>�:�M�A�B�G�@���=�K�H�I�I�B�G�@�;�E�H�H�=�I�K�>�L�L�N�K�>���,�K�B�L�B�M�>�Q�M�>�K�G�

�:�E���� �L�M�K�>�M�<�A���� �<�A�N�<�D�E�>���� �L�F�B�E�>���&�L�H�N�K�?�>�:�K�K�>�:�<�M�B�H�G�M�H�?�K�>�>�S�>���#�B�@�A�M��
�#�E�>�>�����I�I�:�K�>�G�M�E�R�H�N�K�>�G�O�B�K�H�G�F�>�G�M�:�G�=�H�N�K�;�B�H�E�H�@�R�M�>�:�F�N�I�M�H�B�G�?�E�N�>�G�<�>
�M�A�>�G�:�M�N�K�>�H�?�M�A�>�L�>�>�Q�I�K�>�L�L�B�H�G�L�H�?�H�N�K�N�G�B�J�N�>�<�A�H�K�=���'�N�L�M�:�L�>�G�O�B�K�H�G�F�>�G�M
�B�M�L�>�E�?�A�:�L�: �I�A�R�L�B�<�:�E�:�G�=�:�G�>�F�H�M�B�H�G�:�E���:�M�M�B�M�N�=�B�G�:�E�<�H�F�I�H�G�>�G�M���M�A�>�<�H�G�

�L�M�K�N�<�M�B�H�G�H�?�H�N�K�>�G�O�B�K�H�G�F�>�G�M�:�E�<�A�H�K�=�A�:�L�;�H�M�A�: �;�:�L�L�:�G�=�: �M�K�>�;�E�>�<�E�>�?��
�M�A�>�>�G�O�B�K�H�G�F�>�G�M�B�M�L�>�E�?���:�G�=�M�A�>�/�+���
�B�G�?�E�N�>�G�<�>�=�I�A�R�L�B�<�:�E�K�>�L�I�H�G�L�>�M�H�M�A�:�M
�>�G�O�B�K�H�G�F�>�G�M��

�&�M�B�L�P�B�L�>���H�G�: �O�:�K�B�>�M�R�H�?�E�>�O�>�E�L���M�H�K�>�:�E�B�S�>�M�A�:�M�P�>�:�E�P�:�R�L�>�Q�B�L�M�B�G�:
�I�A�R�L�B�<�:�E�:�G�=�L�H�<�B�:�E�>�G�O�B�K�H�G�F�>�G�M���1�H�H�H�?�M�>�G���I�:�K�M�B�<�N�E�:�K�E�R�P�A�>�G�<�H�G�L�B�=�>�K
�B�M�L�B�F�I�:�<�M�N�I�H�G�H�N�K�E�B�O�>�L���P�>�M�A�B�G�D�H�?�>�G�O�B�K�H�G�F�>�G�M�:�E�B�G�?�E�N�>�G�<�>�L�B�G�M�A�>
�I�:�L�M�M�>�G�L�>���U�4�A�>�G�&�P�:�L�@�K�H�P�B�G�@�N�I�P�>�P�>�K�>�M�:�N�@�A�M�X �W�U�*�R�?�H�E�D�L�:�E�

�P�:�R�L�L�:�B�=�X �W�:�G�=�M�A�>�?�:�O�H�K�B�M�>�H�?�L�M�:�G�=�
�N�I�<�H�F�B�<�L�>�O�K�R�P�A�>�K�>���U�4�A�>�G�&
�P�:�L�: �D�B�=�P�>�K�>�P�>�L�H�H�H�H�H�I�H�H�K�X �W���N�M�M�A�>�K�>�:�E�B�M�R�B�L�M�A�:�M�P�>�<�H�G�M�B�G�N�>
�M�H�E�B�O�>�B�G�: �L�H�<�B�:�E�:�G�=�I�A�R�L�B�<�:�E�>�G�O�B�K�H�G�F�>�G�M�>�O�>�K�R�=�:�R���:�G�=�B�M�L�B�G�?�E�N�>�G�<�>
�H�G�N�L�V�H�G�H�N�K�<�A�H�K�=�Y �B�L�G�H�E�>�L�L�M�H�=�:�R�M�A�:�G�B�M�P�:�L�U�P�:�R�;�:�<�D�P�A�>�G���W
�%�H�P�>�O�>�K���M�A�>�K�>�B�L�: �I�K�H�?�H�N�G�=�=�B�?�?�>�K�>�G�<�>�����L �:�=�N�E�M�L�P�>�A�:�O�>�<�H�G�L�B�=�>�K�

�:�;�E�R�F�H�K�>�L�:�R�:�;�H�N�M�M�A�>�>�G�O�B�K�H�G�F�>�G�M�B�G�P�A�B�<�A�P�>�<�A�H�L�>�M�H�E�B�O�>��� �>�K�

�M�:�B�G�E�R�P�>�:�K�>�<�H�G�L�M�K�:�B�G�>�=�;�R�I�H�E�B�M�B�<�L�:�G�=�>�<�H�G�H�F�B�<�L���;�N�M�>�O�>�G�M�A�>�>�Q�M�>�G�M
�M�H�P�A�B�<�A�P�>�:�E�E�H�P�H�N�K�L�>�E�O�>�L�M�H�;�>�;�H�N�G�=�;�R�M�A�H�L�>�<�H�G�L�M�K�:�B�G�M�L�B�L�: �F�:�M�M�>�K
�H�?our choice�� ���G�=�B�M�B�L�M�A�>�G�H�M�B�H�G�H�?�<�A�H�B�<�>�M�A�:�M�B�G�?�H�K�F�L�M�A�>�M�A�B�K�=���:�G�=
�F�H�L�M���B�F�I�H�K�M�:�G�M���<�H�F�I�H�G�>�G�M���H�?���H�N�K���<�A�H�K�=��

The Notes of the Unconquerable Soul

�,�N�M���H�?���M�A�>���G�B�@�A�M���M�A�:�M���<�H�O�>�K�L���F�>��
���E�:�<�D���:�L���:���I�B�M���?�K�H�F���I�H�E�>���M�H���I�H�E�>��
�&���M�A�:�G�D���P�A�:�M�>�O�>�K���@�H�=�L���F�:�R���;�>��
�#�H�K���F�R���N�G�<�H�G�J�N�>�K�:�;�E�>���L�H�N�E��

35



To R. T. H. B.
�4�B�E�E�B�:�F���"�K�G�>�L�M���%�>�G�E�>�R

�%�:�O�B�G�@�P�K�B�M�M�>�G�M�A�H�L�>�?�H�N�K�E�B�G�>�L���: �I�>�K�L�H�G�<�H�N�E�=�=�B�>�A�:�I�I�B�E�R�V�:�G�=�?�>�:�K�

�E�>�L�L�E�R���1�A�>�R�:�K�>�: �@�E�H�K�B�H�N�L�:�?�?�B�K�F�:�M�B�H�G�H�?�M�A�>�:�;�B�E�B�M�R�H�?�M�A�>�A�N�F�:�G�L�H�N�E�M�H
�I�H�N�K�L�N�G�L�A�B�G�>�B�G�M�H�M�A�>�=�:�K�D�>�L�M�<�H�K�G�>�K�L�H�?�>�Q�B�L�M�>�G�<�>���1�A�>�R�:�E�L�H�=�>�?�B�G�>
�M�A�:�M�M�A�B�K�=���O�B�M�:�E���:�L�I�>�<�M�H�?�H�N�K�N�G�B�J�N�>�<�A�H�K�=�V�H�N�K�K�H�E�>�:�L�M�A�>�N�E�M�B�F�:�M�>
�<�H�F�I�H�L�>�K�����B�H�E�H�@�R�:�G�=�>�G�O�B�K�H�G�F�>�G�M�F�:�R�=�K�:�P�M�A�>�L�M�:�?�?���F�:�R�B�G�?�E�N�>�G�<�>
�M�A�>�D�>�R���F�:�R�>�O�>�G�:�=�O�H�<�:�M�>�?�H�K�<�>�K�M�:�B�G�L�A�:�K�I�L�:�G�=�?�E�:�M�L��but ultimately we
create the chord��

�1�A�>�>�Q�:�F�I�E�>�L�H�?�M�A�>�I�H�P�>�K�H�?�I�>�K�L�H�G�:�E�<�H�F�I�H�L�B�M�B�H�G�L�N�K�K�H�N�G�=�N�L�B�G�:�E�E
�?�B�>�E�=�L�H�?�>�G�=�>�:�O�H�K���0�M�>�I�A�>�G�%�:�P�D�B�G�L���: �I�A�R�L�B�<�B�L�M�M�K�:�I�I�>�=�B�G�=�B�L�>�:�L�>�
�K�B�=�

�=�>�G�;�H�=�R�:�F�:�S�>�L�N�L�P�B�M�A�M�A�>�>�E�>�@�:�G�<�>�H�?�A�B�L�M�A�H�N�@�A�M���)�H�K�>�M�M�:�)�R�G�G���:
�<�H�:�E�F�B�G�>�K���L�=�:�N�@�A�M�>�K���>�G�<�A�:�G�M�L�N�L�P�B�M�A�A�>�K�>�:�K�M�A�R�E�R�K�B�<�B�L�F���&�M�S�:�D�-�>�K�E�

�F�:�G���: �O�B�H�E�B�G�B�L�M�;�>�E�:�R�>�=�;�R�;�K�:�<�>�L���H�O�>�K�P�A�>�E�F�L�N�L�P�B�M�A�A�B�L�O�B�K�M�N�H�L�B�M�R��
���:�K�;�:�K�:�'�H�K�=�:�G���: �F�>�F�;�>�K�H�?� �H�G�@�K�>�L�L�H�?�M�<�H�G�?�K�H�G�M�>�=�;�R�K�:�<�B�L�F�:�G�=�L�>�Q�

�B�L�F���>�G�E�B�@�A�M�>�G�L�N�L�P�B�M�A�A�>�K�P�B�L�=�H�F�:�G�=�H�K�:�M�H�K�R���1�A�>�L�>�:�K�>�M�A�>�?�:�F�H�N�L
�:�G�=�M�A�>�:�<�<�H�F�I�E�B�L�A�>�=���;�N�M�B�M�B�L�G�>�B�M�A�>�K�M�A�>�B�K�?�:�F�>�G�H�K�M�A�>�B�K�:�<�<�H�F�I�E�B�L�A�

�F�>�G�M�L�M�A�:�M�:�K�@�N�>�?�H�K�M�A�>�B�K�I�K�>�L�>�G�<�>�B�G�M�A�B�L�P�H�K�D�V�M�A�>�R�:�K�>�H�G�M�A�>�L�>�I�:�@�>�L
�;�>�<�:�N�L�>�M�A�>�R�>�Q�>�F�I�E�B�?�R�H�N�K�K�H�E�>�:�L�M�A�>�?�B�G�:�E�:�K�;�B�M�>�K�B�G�M�A�>�G�:�M�N�K�>�H�?�H�N�K
�B�G�=�B�O�B�=�N�:�E�<�A�H�K�=�����G�R�H�?�M�A�>�F�<�H�N�E�=�A�:�O�>�E�H�H�D�>�=�:�M�M�A�>�G�H�M�>�L�I�K�H�O�B�=�>�=
�;�R�;�B�H�E�H�@�R�H�K�>�G�O�B�K�H�G�F�>�G�M���:�G�=�<�K�>�I�M�;�:�<�D�B�G�M�H�U�M�A�>�G�B�@�A�M�M�A�:�M�<�H�O�>�K�>�=
�M�A�>�F���W�1�A�>�R�<�A�H�L�>�B�G�L�M�>�:�=�M�H�<�H�F�I�H�L�>�M�A�>�<�A�H�K�=�H�?�M�A�>�B�K�N�G�<�H�G�J�N�>�K�:�;�E�>
�L�H�N�E�L���V���:�G�=���M�A�>���P�H�K�E�=���;�>�<�:�F�>���:���F�H�K�>���F�>�E�H�=�B�<���I�E�:�<�>��

We �M�N�G�>�H�N�K�<�A�H�K�=�L��� �A�H�K�=�M�A�>�H�K�R�B�Lnot �=�>�M�>�K�F�B�G�B�L�M�B�<���&�D�G�H�P���&
�D�G�H�P���:�E�E�M�A�:�M�L�M�N�?�?�:�;�H�N�M�!�+�� �:�G�=�/�+�� �<�K�>�:�M�B�G�@�M�A�>�:�<�M�N�:�E�I�A�R�L�B�<�:�E
�M�>�F�I�E�:�M�>�M�A�:�M�L�H�N�G�=�L�;�B�E�E�B�H�G�L�H�?�G�H�M�>�L�M�A�K�H�N�@�A�H�N�M�>�O�>�K�R�<�>�E�E�B�G�H�N�K�;�H�=�R
�L�H�N�G�=�L�I�K�>�M�M�R�=�>�M�>�K�F�B�G�B�L�M�B�<�����G�=�M�A�>�G�M�A�>�K�>�B�L�M�A�>�>�G�O�B�K�H�G�F�>�G�M�:�E�<�A�H�K�=
�<�H�G�L�M�K�N�<�M�>�=�H�N�M�H�?�M�A�>�:�<�<�B�=�>�G�M�H�?�P�A�>�K�>�H�N�K�I�:�K�>�G�M�L�<�A�H�L�>���H�K�A�:�=���M�H
�E�B�O�>���-�H�O�>�K�M�R�H�K�E�N�Q�N�K�R�H�K�L�H�F�>�P�A�>�K�>�B�G�;�>�M�P�>�>�G���M�A�>�M�K�H�I�B�<�L�H�K�?�K�H�S�>�G
�M�N�G�=�K�:�H�K�L�H�F�>�P�A�>�K�>�B�G�;�>�M�P�>�>�G���=�>�F�H�<�K�:�<�R�H�K�M�H�M�:�E�B�M�:�K�B�:�G�B�L�F�H�K�L�H�F�>�

�P�A�>�K�>�B�G�;�>�M�P�>�>�G�V�M�A�>�>�G�O�B�K�H�G�F�>�G�M�:�E�<�A�H�K�=���M�H�H���L�>�>�F�L�=�>�L�M�B�G�>�=�M�H�=�>�

�M�>�K�F�B�G�>�M�A�>�N�E�M�B�F�:�M�>�G�:�M�N�K�>�H�?�H�N�K�<�A�H�K�=�����N�M�G�H���=�>�M�>�K�F�B�G�>�B�L�M�A�>�P�K�H�G�@
�P�H�K�=���&�G�?�E�N�>�G�<�>���B�F�I�:�<�M���B�G�<�E�B�G�>���R�>�L���L�N�K�>�E�R�����N�M�=�>�M�>�K�F�B�G�>�I�N�L�A�>�L�N�L�V
�B�G�<�H�K�K�>�<�M�E�R�V�H�O�>�K�: �O�B�M�:�E�E�B�G�>��� �H�G�L�B�=�>�K�M�A�>�L�>�O�>�G�;�K�H�M�A�>�K�L�:�G�=�M�P�H
�L�B�L�M�>�K�L��

�1�A�>�R�P�>�K�>�;�H�K�G�B�G�M�A�>�F�B�=�L�M�H�?���F�>�K�B�<�:�V�+�H�K�M�A���F�>�K�B�<�:���&�F�:�@�B�G�>
�-�>�<�H�L���B�E�E�L�M�K�B�=�B�G�@�I�N�K�I�H�L�>�?�N�E�E�R�G�H�K�M�A�?�K�H�F�M�A�>�$�N�E�?�H�?�*�>�Q�B�<�H�:�L�-�:�N�E
���N�G�R�N�G�P�:�L�A�>�:�=�B�G�@�L�H�N�M�A�?�K�H�F�M�A�>�+�H�K�M�A�L�A�H�K�>�H�?�<�>�G�M�K�:�E� �:�G�:�=�:��
�*�>�:�G�P�A�B�E�>���-�H�<�A�H�A�H�G�M�:�L�P�:�L�A�>�:�=�B�G�@�B�G�E�:�G�=�?�K�H�F�M�A�>�F�H�N�M�A�H�?�M�A�>

36



�0�:�B�G�M�)�:�P�K�>�G�<�>���:�G�=�0�P�>�>�M���>�M�L�R�?�K�H�F�-�B�D�>�P�:�=�>�=�H�N�M�H�?�-�N�@�>�M�0�H�N�G�=
�:�G�=�A�>�:�=�>�=�>�:�L�M�����L�L�N�F�B�G�@���:�L�M�A�>�R�K�:�K�>�E�R�E�>�M�N�L�B�G�F�:�M�A�<�E�:�L�L���M�A�:�M�H�N�K
�A�>�K�H�>�L�:�G�=�A�>�K�H�B�G�>�L�P�>�K�>�:�E�E�F�H�O�B�G�@�:�M�M�A�>�L�:�F�>�L�I�>�>�=���M�A�>�?�H�N�K�P�H�N�E�=
�K�N�G�B�G�M�H�>�:�<�A�H�M�A�>�K�G�H�M�?�:�K�?�K�H�F�P�A�>�K�>�M�A�>�L�>�O�>�G�;�K�H�M�A�>�K�L�:�G�=�M�P�H�L�B�L�M�>�K�L
�P�>�K�>���;�H�K�G���V���:���L�G�N�@���?�:�K�F�A�H�N�L�>���H�G���M�A�>���I�K�:�B�K�B�>�����B�Gthe�A�>�:�K�M�E�:�G�=��

�1�A�>�@�>�G�>�I�H�H�E�P�:�L�=�>�>�I�B�G�M�A�B�L�I�:�K�M�B�<�N�E�:�K�<�E�:�G���,�N�M�L�B�=�>�K�L�P�>�K�>�:�E�P�:�R�L
�F�B�L�M�:�D�B�G�@�;�K�H�M�A�>�K�� �?�H�K�;�K�H�M�A�>�K�L���� � �� �H�K�F�:�R�;�>�!�� �:�G�=�M�A�>�L�B�L�M�>�K�L�M�H�H
�L�A�:�K�>�=���:���L�M�K�H�G�@���?�:�F�B�E�R���K�>�L�>�F�;�E�:�G�<�>���1�A�>���;�B�H�E�H�@�B�<�:�E���<�A�H�K�=���K�:�G�@���<�E�>�:�K��

�"�G�O�B�K�H�G�F�>�G�M�:�E�E�R�M�A�>�R�G�>�B�M�A�>�K�E�H�E�E�>�=�B�G�M�A�>�I�K�B�O�B�E�>�@�>�=�P�H�K�E�=�H�?���G�L�>�E
���=�:�F�L�G�H�K�L�M�K�N�@�@�E�>�=�B�G�M�A�>�<�K�N�L�A�B�G�@�I�H�O�>�K�M�R�H�?�#�K�:�G�D�*�<� �H�N�K�M���1�A�>�R
�P�H�K�D�>�=�A�:�K�=�H�G�: �F�H�=�>�L�M�E�R�L�N�<�<�>�L�L�?�N�E�?�:�K�F���1�A�>�R�I�E�:�R�>�=�L�I�H�K�M�L���F�:�=�>
�J�N�B�E�M�L���=�B�=�<�A�H�K�>�L���:�G�=�K�>�:�=�M�A�>���B�;�E�>�N�G�=�>�K�M�A�>�P�:�M�<�A�?�N�E�>�R�>�H�?�M�A�>�B�K
�F�B�G�B�L�M�>�K�?�:�M�A�>�K���&�G�: �=�>�M�>�K�F�B�G�B�L�M�B�<�P�H�K�E�=�M�A�>�L�>�G�B�G�>�:�I�I�E�>�L���L�H�<�E�H�L�>�E�R
�E�B�G�D�>�=�;�R�;�B�H�E�H�@�R�:�G�=�L�H�<�B�H�E�H�@�R���P�H�N�E�=�G���M�?�:�E�E�O�>�K�R�?�:�K�?�K�H�F�M�A�>�M�K�>�>��
���G�=�B�M�B�L�M�K�N�>�M�A�:�M�?�H�N�K�H�?�M�A�>�G�B�G�>�=�B�=�<�H�G�L�M�K�N�<�M�E�B�O�>�L�M�A�:�M�D�>�I�M�M�A�>�F
�<�E�H�L�>�M�H�M�A�>�A�H�F�>�L�M�>�:�=���&�G�M�>�K�>�L�M�B�G�@�E�R���B�G�<�E�N�=�>�=�B�G�M�A�:�M�?�H�N�K�L�H�F�>�P�>�K�>
�M�A�>�M�A�K�>�>�H�E�=�>�L�M�<�A�B�E�=�K�>�G���M�A�>�M�P�H�=�:�N�@�A�M�>�K�L�:�G�=�M�A�>�?�B�K�L�M�;�H�K�G�L�H�G���:�E�E
�;�H�K�G�P�B�M�A�B�G�: �=�>�<�:�=�>�H�?���������� �1�A�>�R�H�N�G�@�>�K�:�I�I�E�>�L�L�A�H�P�>�=�:�G�:�F�:�S�B�G�@
�M�>�G�=�>�G�<�R���?�H�K���K�H�E�E�B�G�@���K�:�N�<�H�N�L�E�R���B�G�M�H���M�A�>���G�>�P���<�>�G�M�N�K�R��

�0�>�O�>�K�:�E�=�B�=���E�B�D�>�M�A�>�B�K�?�:�M�A�>�K���;�>�<�H�F�>�H�K�=�:�B�G�>�=�F�B�G�B�L�M�>�K�L�����N�M�H�G�E�R�H�G�>
�?�H�E�E�H�P�>�=�A�B�F�B�G�M�H�: �<�:�K�>�>�K�B�G�M�A�>�I�N�E�I�B�M�����G�=�M�A�>�I�N�E�I�B�M�M�A�>�L�H�G�<�A�H�L�>
�P�:�L�C�N�L�M�H�N�M�L�B�=�>� �A�B�<�:�@�H���0�:�G�=�;�N�K�@���L�U� �B�M�R�H�?�M�A�>���B�@�0�A�H�N�E�=�>�K�L�W�B�G�M�A�>
�F�B�=�L�M�H�?�N�K�;�:�G���F�>�K�B�<�:�V�?�:�K�?�K�H�F�M�A�>�K�N�L�M�B�<�L�I�B�K�>�H�?�M�A�>�K�N�K�:�E�<�A�N�K�<�A
�P�A�>�K�>�A�B�L�?�:�M�A�>�K�I�K�>�:�<�A�>�=���1�A�K�>�>�H�M�A�>�K�L�>�O�>�G�M�N�:�E�E�R�K�>�<�>�B�O�>�=�M�A�>�B�K�-�A�!�L��
�:�G�=�I�N�K�L�N�>�=�E�B�O�>�L�B�G�M�A�>�:�<�:�=�>�F�R�;�>�<�H�F�B�G�@�=�>�I�:�K�M�F�>�G�M�A�>�:�=�L�:�G�=
�=�>�:�G�L�:�G�=�L�<�A�H�E�:�K�L�H�?�L�H�F�>�K�>�G�H�P�G�����G�H�M�A�>�K�P�>�G�M�B�G�M�H�;�N�L�B�G�>�L�L���F�:�G�

�:�@�B�G�@�K�>�L�M�:�N�K�:�G�M�L�:�G�=�>�O�>�G�<�:�L�B�G�H�L���#�H�K�:�E�E�?�B�O�>�H�?�M�A�>�:�I�I�E�>�L�P�A�H�K�H�E�E�>�=
�;�>�R�H�G�=�M�A�>�;�H�K�=�>�K�L�H�?�M�A�>�B�K�A�H�F�>�L�M�:�M�>���: �E�H�O�>�H�?�:�G�>�Q�<�B�M�B�G�@�G�H�O�>�E���L�>�<�N�

�E�:�K�F�N�L�B�<���: �@�K�B�I�I�B�G�@�I�E�:�R���@�H�H�=�P�B�G�>�:�G�=�: �<�H�E�=�;�>�>�K�H�G�: �A�H�M�L�N�F�F�>�K
�:�?�M�>�K�G�H�H�G�;�>�<�:�F�>�:�=�=�B�M�B�H�G�L�M�H�M�A�>�F�H�K�>�L�H�F�;�>�K�<�A�H�K�=�M�A�>�R�A�:�=�B�G�A�>�K�

�B�M�>�=���M�A�K�H�N�@�A���M�A�>���M�P�B�G���:�<�<�B�=�>�G�M�L���H�?���;�B�K�M�A���:�G�=���>�G�O�B�K�H�G�F�>�G�M��

�4�> �B�G�A�>�K�B�M�B�G�<�E�B�G�:�M�B�H�G���P�>�:�K�>�;�H�K�G�B�G�M�H�H�I�I�H�K�M�N�G�B�M�R�H�K�<�A�:�E�E�>�G�@�>���;�N�M
thechordsweeventuallycometo bearelargelytheresult of thechoiceswemake
�K�>�@�:�K�=�B�G�@�P�A�:�M�P�>�<�A�H�H�L�>�M�H�;�>�E�B�>�O�>�:�G�=�A�H�P�P�>�<�A�H�H�L�>�M�H�;�>�A�:�O�>���/�>�

�F�>�F�;�>�K�M�A�>�G�:�M�N�K�>�H�?�L�M�K�B�G�@�L���U�>�O�>�K�R�I�A�R�L�B�<�:�E�>�O�>�G�M���I�K�H�<�>�L�L�H�K�H�<�<�N�K�

�K�>�G�<�>�B�G�M�A�>�N�G�B�O�>�K�L�>�B�L���:�M�B�M�L�F�H�L�M�>�E�>�F�>�G�M�:�E�E�>�O�>�E���=�>�L�<�K�B�;�:�;�E�>�B�G�M�>�K�F�L
�H�?�?�H�K�<�>�L�:�<�M�B�G�@�;�>�M�P�>�>�G�M�A�>�L�>�>�E�>�F�>�G�M�:�E�F�:�M�>�K�B�:�E�<�H�G�L�M�B�M�N�>�G�M�L���W�4�> �:�K�>
�;�H�K�G�K�>�O�>�K�;�>�K�:�M�B�G�@�;�E�N�>�>�R�>�L�H�K�;�K�H�P�G���P�A�B�M�>�H�K�H�E�B�O�>�H�K�;�E�:�<�D�L�D�B�G���H�N�K
�@�>�G�>�L�=�>�M�>�K�F�B�G�>�P�A�>�M�A�>�K�P�>�P�B�E�E�;�>�?�B�O�>�H�K�L�B�Q�H�K�L�>�O�>�G�?�>�>�M�M�:�E�E�����N�Mwe
decide�P�A�>�M�A�>�K�M�A�:�M�;�H�=�R�L�A�:�E�E�;�>�?�B�M�H�K�L�E�:�<�D���;�N�E�D�R�H�K�L�O�>�E�M�>���1�A�K�H�N�@�A

37



�=�B�>�M�:�G�=�>�Q�>�K�<�B�L�>�:�G�=�I�>�K�L�H�G�:�E�A�:�;�B�M�P�>�M�N�G�>�M�A�>�I�A�R�L�B�<�:�E�B�M�R�H�?�H�N�K�;�H�=�R��
�:�G�=���B�G���=�H�B�G�@���L�H���M�N�G�>���M�A�>���<�A�H�K�=���H�N�K���;�H�=�R���I�E�:�R�L��

�4�>�:�E�L�H�M�N�G�>�H�N�K�>�F�H�M�B�H�G�:�E�<�A�H�K�=���,�N�K�>�G�O�B�K�H�G�F�>�G�M�B�G�<�E�B�G�>�L�N�L�M�H�M�A�>
�:�M�M�B�M�N�=�>�L�:�G�=�O�:�E�N�>�L�H�?�M�A�>�<�N�E�M�N�K�>�B�G�M�H�P�A�B�<�A�P�>�P�>�K�>�;�H�K�G���4�> �:�K�>���:�L
�<�A�B�E�=�K�>�G���M�:�N�@�A�M�P�A�:�M�M�H�E�B�D�>�:�G�=�=�B�L�E�B�D�>���P�A�:�M�L�A�H�N�E�=�F�:�D�>�N�L�A�:�I�I�R�H�K
�L�:�=�����G�=�L�B�G�<�>�M�A�H�L�>�?�>�>�E�B�G�@�:�G�=�>�F�H�M�B�H�G�L�M�K�B�@�@�>�K�<�A�:�G�@�>�L�B�G�I�A�R�L�B�<�:�E
�L�M�:�M�>�L�P�B�M�A�B�G�H�N�K�;�H�=�R�B�M�?�H�E�E�H�P�L�M�A�:�M�P�>�:�K�>�M�:�N�@�A�M�M�H�L�H�N�G�=�L�I�>�<�B�?�B�<
�<�A�H�K�=�L�B�G�K�>�L�I�H�G�L�>�M�H�L�I�>�<�B�?�B�<�B�G�=�B�O�B�=�N�:�E�L�:�G�=�L�B�M�N�:�M�B�H�G�L�����N�M�:�@�:�B�G�;�>�

�E�B�>�?�L�:�G�=�:�M�M�B�M�N�=�>�L�:�K�>���B�G�M�A�>�?�B�G�:�E�:�G�:�E�R�L�B�L���M�A�>�K�>�L�N�E�M�H�?�<�A�H�B�<�>�L���1�H�M�A�>
�>�Q�M�>�G�M�M�A�:�M�P�>�M�:�D�>�I�>�K�L�H�G�:�E�<�H�G�M�K�H�E�H�O�>�K���:�G�=�K�>�L�I�H�G�L�B�;�B�E�B�M�R�?�H�K���H�N�K�;�>�

�E�B�>�?�L���:�G�=���:�M�M�B�M�N�=�>�L���P�>���L�>�B�S�>���<�H�G�M�K�H�E���H�O�>�K���M�A�:�M���I�:�K�M���H�?���H�N�K���<�A�H�K�=���:�L���P�>�E�E��

�1�A�>�A�N�F�:�G�B�G�L�M�K�N�F�>�G�M�B�L�?�B�G�>�E�R�<�K�:�?�M�>�=�:�G�=�<�H�F�I�E�>�Q���,�N�K�;�B�H�E�H�@�R�=�>�

�M�>�K�F�B�G�>�L�A�H�P�M�A�>�I�:�K�M�L�H�?�H�N�K�B�G�L�M�K�N�F�>�G�M�P�B�E�E�?�B�M�M�H�@�>�M�A�>�K���,�N�K�>�G�O�B�K�H�G�

�F�>�G�M�=�>�M�>�K�F�B�G�>�L�M�A�>�B�G�B�M�B�:�E�M�N�G�B�G�@�H�?�M�A�>�B�G�L�M�K�N�F�>�G�M�����N�M�P�>�:�K�>�M�A�>�?�B�G�:�E
�<�K�:�?�M�L�F�:�G���P�>�<�:�K�>�?�H�K�:�G�=�K�>�?�B�G�>�M�A�>�L�A�:�I�>�H�?�M�A�>�I�A�R�L�B�<�:�E�B�G�L�M�K�N�F�>�G�M��
�4�> �:�K�>�M�A�>�?�B�G�:�E�:�K�;�B�M�>�K�H�?�M�A�>�>�G�O�B�K�H�G�F�>�G�M�B�G�P�A�B�<�A�M�A�>�B�G�L�M�K�N�F�>�G�M�P�B�E�E
�K�>�L�B�=�>���P�>�<�A�H�L�>�M�A�>�<�H�G�<�>�K�M�A�:�E�E�H�?�H�N�K�E�B�?�>�����G�=�?�B�G�:�E�E�R���:�G�=�F�H�L�M�B�F�

�I�H�K�M�:�G�M�E�R���=�>�L�I�B�M�>�*�K���*�:�G�B�E�H�P���L�:�L�L�>�K�M�B�H�G�L�M�H�M�A�>�<�H�G�M�K�:�K�R�Vwe�P�K�B�M�>�M�A�>
�L�H�G�@�L�����R �<�A�H�H�L�B�G�@�P�A�:�M�P�>�=�>�L�B�K�>�M�H�D�G�H�P���;�R �L�>�E�>�<�M�B�G�@�P�A�:�M�P�>
�<�A�H�H�L�>�M�H�;�>�E�B�>�O�>���;�R�=�>�M�>�K�F�B�G�B�G�@�A�H�P�P�>�L�A�:�E�E�;�>�A�:�O�>���P�>�<�K�>�:�M�>�:�G�=
�M�N�G�>���M�A�>���<�A�H�K�=���M�A�:�M���B�L���N�L��

38



Chapter4
The Conjectural Symphony Movement #3 Ð Compre-
hending Chords
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Chapter5
Prelude to The Anticipatory Symphony
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Chapter6
The Anticipatory Symphony. Movement #1: What Mer-
it Have We?
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However,I donot believewecantrain for somethingjoyousby participating
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Chapter7
The Anticipator Symphony Movement #2: Understand-
ing Blue

The object is to understand the difference between learning to focus and
putting on blinders.
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Chapter8
The Anticipatory Symphony: Movement #3 Modulat-
ing Passion
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Chapter9
The Anticipatory Symphony: Movement #4 Creating
Chords
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Chapter10
Improvisation #1: An Exploration of Knowledge
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Improvisation #1: The Structure of Knowledge or The Sound of Being
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�B�L�H�G�:�G�=�M�A�>�L�>�>�F�B�G�@�=�B�L�M�B�G�<�M�G�>�L�L�H�?�M�A�>�M�K�B�O�B�:�E�:�K�F�L�=�>�<�E�B�G�>�L�L�H�M�A�:�M�M�A�>
�:�K�F�L�@�>�M�:�;�L�H�K�;�>�=�B�G�M�H�M�A�>�G�H�G�
�M�K�B�O�B�:�E�=�N�:�E�B�M�R���:�G�=�M�A�>�R�>�Q�B�L�M�H�G�E�R�:�L�B�G�

�?�H�K�F�:�M�B�O�>���;�N�M�F�B�G�H�K�O�:�K�B�:�M�B�H�G�L�H�G�M�A�>�<�A�H�K�=���)�>�:�O�B�G�@�N�L�P�B�M�A�: �L�N�;�M�E�R
�F�H�=�N�E�:�M�>�=�A�:�K�F�H�G�B�<�P�A�H�E�>�M�A�:�M�E�H�H�D�L�F�H�K�>�E�B�D�>�:�G�:�F�H�>�;�:�M�A�:�G�: �L�M�:�K�
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�4�A�B�E�>�M�A�:�M�L�>�>�F�L�: �E�>�@�B�M�B�F�:�M�>�F�H�=�>�E�?�H�K�M�A�>�U�=�>�
�?�K�:�@�F�>�G�M�:�M�B�H�G�W�H�?�:
�<�A�H�K�=���&�M�L�M�B�E�E�E�>�:�O�>�N�L�P�B�M�A�M�A�>�J�N�>�L�M�B�H�Gunderstandingand characterizing
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the material �M�A�:�M�E�>�@�B�M�B�F�:�M�>�E�R�?�:�E�E�L�P�B�M�A�B�G�M�A�>�G�H�G�
�M�K�B�O�B�:�E�=�N�:�E�B�M�R�:�K�>�:�H�?
�M�A�>�<�A�H�K�=���&�M���L�G�H�M�:�L�B�?�L�M�K�B�G�@�M�A�>�H�K�R�P�:�L�G���M�P�>�B�K�=�>�G�H�N�@�A�B�G�B�M�L�H�P�G
�K�B�@�A�M�����N�M�M�A�B�L�B�L�P�A�>�K�>�<�A�H�K�=�M�A�>�H�K�R�@�>�M�L�>�O�>�G�L�M�K�:�G�@�>�K���1�A�>�?�N�G�=�:�

�F�>�G�M�:�E�:�L�L�>�K�M�B�H�G�B�L�M�A�B�L��Thenon-trivial duality of any chordis definedby a
sharedset of harmonicresonances.�&�D�G�H�P�M�A�:�M�L�H�N�G�=�L�E�B�D�>�&�P�:�G�M�R�H�N�M�H
�I�N�M���H�G���I�:�L�M�>�E���K�H�;�>�L���:�G�=���@�H���<�A�:�G�M���:�M���:�G���:�B�K�I�H�K�M�����N�M���&���=�H�G���M���/�>�:�E�E�R��

�)�>�M�N�L�=�>�:�E�P�B�M�A�U�A�:�K�F�H�G�B�<�K�>�L�H�G�:�G�<�>�L�W�?�B�K�L�M���&�M�>�:�L�B�>�K�M�H�=�>�?�B�G�>�A�:�K�

�F�H�G�B�<�K�>�L�H�G�:�G�<�>�L�;�R�?�B�K�L�M�=�>�?�B�G�B�G�@what they are not�� �%�:�K�F�H�G�B�<�K�>�L�H�G�

�:�G�<�>�L�=�H�G�H�M�U�>�Q�I�K�>�L�L�W�M�A�>�<�A�H�K�=�B�G�M�A�>�P�:�R�M�A�:�M�P�H�K�=�L�U�>�Q�I�K�>�L�L�W�:
�M�A�H�N�@�A�M�H�K�: �I�B�<�M�N�K�>�U�<�:�I�M�N�K�>�L�W�: �F�H�F�>�G�M���H�K�: �I�H�>�F�U�K�>�?�E�>�<�M�L�W�:�G�>�F�H�

�M�B�H�G�:�E�L�M�:�M�>���1�A�H�L�>�O�>�K�;�L�:�K�>�:�E�E�U�H�?�?�<�>�G�M�>�K�W�=�>�L�<�K�B�I�M�B�H�G�L�H�?�M�A�>�:�<�M�N�:�E
�L�M�:�M�>�H�?�;�>�B�G�@�M�A�:�M�=�>�?�B�G�>�L�: �<�A�H�K�=���1�A�:�M�L�M�:�M�>�H�?�;�>�B�G�@�B�L�M�A�>�H�G�>�B�F�I�E�B�>�=
�;�:�<�D���B�G���M�A�>�����L�M���*�H�O�>�F�>�G�M���H�?���M�A�>��� �H�G�C�>�<�M�N�K�:�E���0�R�F�I�A�H�G�R��

�0�H���M�A�>���O�B�;�K�:�M�B�H�G���H�?���:���L�M�K�B�G�@���V���B�M�L���U�G�H�M�>�W���:�L���B�M���P�>�K�>���Y���=�>�M�>�K�F�B�G�>�L
�M�A�>���G�:�M�N�K�>���H�?���:�G���>�E�>�F�>�G�M�:�K�R���I�:�K�M�B�<�E�>�����:�G�=���M�A�>���P�:�R���B�G���P�A�B�<�A���M�A�:�M
�I�:�K�M�B�<�E�>���B�G�M�>�K�:�<�M�L���P�B�M�A���H�M�A�>�K���I�:�K�M�B�<�E�>�L���7�G�H�M�>�L�8���?�H�K�F�L���:���N�G�B�M���M�A�:�M���A�:�L
�N�G�B�J�N�>���I�A�R�L�B�<�:�E���V���:�G�=���F�N�L�B�<�:�E���V���<�A�:�K�:�<�M�>�K�B�L�M�B�<�L���%�>�G�<�>��all of the
characteristics of the thing�����?�K�H�F���F�H�E�>�<�N�E�>���M�H���F�H�N�G�M�:�B�G�����M�A�:�M���B�L���>�O�>�G�

�M�N�:�E�E�R���<�H�G�L�M�K�N�<�M�>�=���H�N�M���H�?���M�A�>�L�>���L�M�K�B�G�@�L���Y���L�B�S�>�����L�A�:�I�>�����<�H�E�H�K�����;�K�B�<�D��
�I�>�K�L�H�G�����:�:�K�=�O�:�K�D�����L�M�H�I�
�L�B�@�G�����?�E�H�P�>�K���Y�����)�)���M�A�>���<�A�:�K�:�<�M�>�K�B�L�M�B�<�L��are
determined by the rate of vibration of the strings�� �����L�M�:�K�����:���F�H�N�L�>�����:
�;�:�;�R�����:���L�M�H�G�>�����:�K�>���:�E�E���F�:�=�>���N�I���H�?���O�B�;�K�:�M�B�G�@���L�M�K�B�G�@�L���V���M�A�>���=�B�?�?�>�K�

�>�G�<�>�L���:�F�H�G�@���M�A�H�L�>���M�A�B�G�@�L���K�>�L�N�E�M���?�K�H�F���M�A�>�B�K���L�M�K�B�G�@�L���O�B�;�K�:�M�B�G�@���:�Mdif-
ferent rates�<�K�>�:�M�B�G�@���=�B�?�?�>�K�>�G�M���G�H�M�>�L���:�E�B�@�G�>�=���H�G���=�B�?�?�>�K�>�G�M���L�<�H�K�>�L��
�0�H���M�H���;�>���I�:�K�M���H�?���:���<�A�H�K�=���B�L���M�H���;�>���<�H�F�I�K�B�L�>�=���H�?���G�H�M�>�L���V���O�B�;�K�:�M�B�G�@
�L�M�K�B�G�@�L���V���M�A�:�M���:�K�>���A�:�K�F�H�G�B�<���P�B�M�A���:�E�E���H�M�A�>�K���I�:�K�M�L���H�?���M�A�>���G�H�G�
�M�K�B�O�B�:�E
�=�N�:�E�B�M�R���M�A�:�M���B�L���M�A�:�M���<�A�H�K�=��Those mutually harmonic notes are
Òharmonic resonances,Ó a set of notes that are not identical to, but res-
onate strongly with one and other.

�#�H�K�: �O�>�K�R�;�K�B�>�?�>�Q�:�F�I�E�>�E�>�M�N�L�K�>�M�N�K�G�M�H�F�R�<�H�E�E�>�:�@�N�>�(�>�G���L�J�N�>�L�M�B�H�G
�:�;�H�N�M�K�>�<�H�G�<�B�E�B�:�M�B�H�G�V�=�B�=�&�D�G�H�P�H�?�:�G�R�I�B�<�M�N�K�>�L�M�A�:�M�A�:�=�K�>�<�H�G�<�B�E�B�:�M�B�H�G
�:�L�: �M�A�>�F�>���*�R �=�B�L�<�H�F�?�H�K�M�P�B�M�A�: �L�M�N�=�R�H�?�I�B�<�M�N�K�>�L�=�>�I�B�<�M�B�G�@�K�>�<�H�G�<�B�E�B�

�:�M�B�H�G�@�K�H�P�L�?�K�H�F�F�R�;�>�E�B�>�?�M�A�:�M�M�A�>�O�B�L�N�:�E�K�>�I�K�>�L�>�G�M�:�M�B�H�G�B�L�C�N�L�M�H�G�>�H�?�:
�<�E�N�L�M�>�K�H�?�>�G�M�B�M�B�>�L�M�A�:�M�L�A�:�K�>�M�A�>�A�:�K�F�H�G�B�<�L�M�A�:�M�:�K�>�M�A�>�U�K�>�<�H�G�<�B�E�B�:�M�B�H�G
�<�A�H�K�=���W�-�B�<�M�N�K�>�L���L�I�>�>�<�A�>�L���F�N�L�B�<���L�M�:�M�N�>�L���I�H�>�F�L���F�:�M�A�>�F�:�M�B�<�:�E�?�H�K�F�N�

�E�:�>���>�J�N�:�M�B�H�G�L���=�:�G�<�>�L�:�E�E�A�:�O�>�L�M�K�B�G�@�E�>�O�>�E�B�=�>�G�M�B�M�B�>�L�����G�=�M�A�H�L�>�M�A�:�M�?�B�M
�B�G�M�H�M�A�>�<�A�H�K�=�M�A�:�M�B�L�U�K�>�<�H�G�<�B�E�B�:�M�B�H�G�W�:�K�>�:�E�E�A�:�K�F�H�G�B�<�P�B�M�A�H�G�>�:�G�H�M�A�>�K��
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