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�l�S�: �Ô�é�� ���ñ �² �� �« �� �Ô�ñ�é �� �ñ �� �Ñ�¶�ñ�� �¶ �� �Ô�«�ž�ã �«�ñ�è�ÿ�� �� �¶ �� �� �« �Ô�¶�é�«�¶

�b�C�L�C�I���a�I�w�. �T�w�j�@�R�N �$�w�j�3�,�R�0�3 �@���c �C�N�c�j�a�n�,�j�C�R�N�c �c�n�,�@ ���c
�3�2�3�B�-�8�0�3�B�,�)�B�7�5�8�(�j�@���j �C�L�U�I�3�L�3�N�j �j�@�3�*�2�7�2�8�n�N�,�A
�j�C�R�N���I�C�j�w�. ���N�0 �c�C�L�C�I���a �C�N�c�j�a�n�,�j�C�R�N�c ���a�3 �C�N�,�I�n�0�3�0 �C�N
�L���N�w ���c�c�3�L�$�I�w �I���N�<�n���<�3�c�Y �i�@�3 �s���w �s�3 �n�c�3�*�2�7�2�j�R
�C�L�U�I�3�L�3�N�j �� �@�C�<�@�3�a �I�3�q�3�I �8�n�N�,�j�C�R�N���I�C�j�w �C�N �M���M�/�Z�Z
�C�c �a�3�L�C�N�C�c�,�3�N�j �R�8 �j�@�3 �s���w �j�@�3�c�3 �q���a�C�R�n�c �E�n�L�U �C�N�c�j�a�n�,�A
�j�C�R�N�c ���a�3 �n�c�3�0 �j�R �C�L�U�I�3�L�3�N�j �@�C�<�@�3�a �I�3�q�3�I �I�R�R�U�C�N�<
�,�R�N�c�j�a�n�,�j�c�Y

�7�C�<�n�a�3 �f�Y�9�- �t�F�+�/���c �j���G�3 �R�N �j�@�3�*�2�7�2�c�j���j�3�L�3�N�j�Y

�f�Y�k�Y�k�r�3�I�I �8�R�a�L�3�0 �U�a�R�<�a���L�c�- �i�@�3 �M���M�/�Z�Z �c�j�w�I�3 �L���N�n���I

�i�@�3 �N�R�j�C�R�N �R�8 �U���c�c�C�N�< �$�3�j�s�3�3�N �0�C�{�3�a�3�N�j �q���a�C���N�j�c �R�8 �U�a�R�<�a���L�c �,���N
�$�3 �3�u�j�a�3�L�3�I�w �n�c�3�8�n�I�. ���c �R�8�j�3�N�. �<�C�q�3�N �� �U�a�R�<�a���L�� �j�@���j �s�3 �s���N�j �j�R
���N���I�w�y�3�. �C�j �s�R�n�I�0 �$�3 �c�C�L�U�I�3�a �8�R�a �n�c �j�R �~�a�c�j �L�R�0�C�8�w �C�j �j�R ���N �3�\�n�C�q���I�3�N�j
�U�a�R�<�a���L�� �¥�j�@���j �@���c �c�R�L�3 �,�R�N�q�3�N�C�3�N�j �U�a�R�U�3�a�j�C�3�c�Y �v�R�n �,���N �j�@�C�N�G �R�8 �j�@�C�c
���c �j�@�3 �M���M�/�Z�Z �3�\�n�C�q���I�3�N�j �R�8 �3�N�8�R�a�,�C�N�< ���,�R�0�C�N�< �,�R�N�q�3�N�j�C�R�N�c�� �j�@���j ���a�3
�R�8�j�3�N �n�c�3�0 �8�R�a �U�a�R�<�a���L�L�C�N�< �I���N�<�n���<�3�c�Y �7�R�a �3�u���L�U�I�3�. �s�@�C�I�3 �j�@�C�c �C�c �N�R�j
�U���a�j �R�8 �j�@�3 �T�w�j�@�R�N �I���N�<�n���<�3�. �;�R�R�<�I�3���c�T�w�j�@�R�N �c�j�w�I�3 �<�n�C�0�3�c�j�C�U�n�I���j�3�c
�j�@���j �q���a�C���$�I�3�c �j�@���j ���a�3 �C�N�C�j�C���I�C�y�3�0 �j�R �� �q���I�n�3 ���N�0 �N�3�q�3�a �,�@���N�<�3�0 �V�C�Y�3�Y�.
�,�R�N�c�j���N�j�c�W ���a�3 �j�w�U�3�0 �s�C�j�@ ���I�I �,���U�C�j���I �I�3�j�j�3�a�c�Y �V�b�C�L�C�I���a �a�3�\�n�C�a�3�L�3�N�j�c ���a�3
�n�c�3�0 �C�N �R�j�@�3�a�c�j�w�I�3 �<�n�C�0�3�c�Y�W �Q�8 �,�R�n�a�c�3 �j�@�C�c �0�R�3�c �N�R�j �a�3���I�I�w �a�3�c�j�a�C�,�j �j�@�3
�U�R�s�3�a �R�8 �;�R�R�<�I�3�A�,�R�N�8�R�a�L�C�N�< �T�w�j�@�R�N �U�a�R�<�a���L�c�. �c�C�N�,�3 �3�q�3�a�w �T�w�j�@�R�N
�U�a�R�<�a���L �,���N �$�3 �j�a���N�c�8�R�a�L�3�0 �j�R ���N �3�\�n�C�q���I�3�N�j �R�N�3 �j�@���j �c���j�C�c�~�3�c �j�@�C�c
�a�3�\�n�C�a�3�L�3�N�j�Y �B�N �8���,�j�. �L���N�w �U�a�R�<�a���L�L�C�N�< �I���N�<�n���<�3�c �@���q�3 ���n�j�R�L���j�C�,
�U�a�R�<�a���L�c �G�N�R�s�N ���c�I�C�N�j�3�a�c�j�@���j �,���N �0�3�j�3�,�j ���N�0 �c�R�L�3�j�C�L�3�c �L�R�0�C�8�w �j�@�3
�U�a�R�<�a���L �j�R �~�j �,�3�a�j���C�N �c�j���N�0���a�0�c�Y

�i�@�3 �8�R�I�I�R�s�C�N�< �c�R�I�q�3�0 �3�u�3�a�,�C�c�3 �C�c ���N �3�u���L�U�I�3 �R�8 �j�@���j�Y �r�3 �s�C�I�I �0�3�~�N�3
�j�@�3 �N�R�j�C�R�N �R�8 ���s�3�I�I�A�8�R�a�L�3�0 �U�a�R�<�a���L���N�0 �c�@�R�s �j�@���j �3�q�3�a�w �M���M�/�Z�Z �U�a�R�A
�<�a���L �,���N �$�3 �j�a���N�c�8�R�a�L�3�0 �C�N�j�R ���N �3�\�n�C�q���I�3�N�j �R�N�3 �j�@���j �C�c �s�3�I�I �8�R�a�L�3�0�Y

�/�3�~�N�C�j�C�R�N �f�Y�4�! �r�3�I�I�A�8�R�a�L�3�0 �U�a�R�<�a���L�c�Y�r�3 �c���w �j�@���j ���N �V�3�N�@���N�,�3�0
�R�a �q���N�C�I�I���W �M���M�/�Z�Z �U�a�R�<�a���L�� �C�c�s�3�I�I �8�R�a�L�3�0�C�8 �C�j �c���j�C�c�~�3�c �j�@�3
�8�R�I�I�R�s�C�N�< �U�a�R�U�3�a�j�C�3�c�-

�Ë �2�q�3�a�w �a�3�8�3�a�3�N�,�3 �j�R �� �q���a�C���$�I�3 �C�N�� �3�C�j�@�3�a �@���c �j�@�3 �8�R�a�L�I�R�R�R�a
�I�R�R�B�������V���c�,���I���a �q���a�C���$�I�3�-���I�U�@���N�n�L�3�a�C�,���I �c�j�a�C�N�< �c�j���a�j�C�N�<
�s�C�j�@ �� �I�R�s�3�a�,���c�3 �I�3�j�j�3�a ���N�0 �N�R �$�a���,�G�3�j�c�W �R�a �j�@�3 �8�R�a�L�%�D�U�>�L�@

https://github.com/google/styleguide/blob/gh-pages/pyguide.md
https://www.kernel.org/doc/html/v4.10/process/coding-style.html
https://www.pylint.org/


�ã�ñ�ñ�ÿ�� �ž �é�² �Ô�é�Å�Ô�é�Ô�� �- �l�S�9

�R�a�%�D�U�B�����>�L�@�V���N���a�a���w �q���a�C���$�I�3���I�U�@���N�n�L�3�a�C�,���I �c�j�a�C�N�< �c�j���a�j�C�N�<
�s�C�j�@ �� �,���U�C�j���I �I�3�j�j�3�a ���N�0 �3�N�0�C�N�< �s�C�j�@�>�L�@�W�Y

�Ë �� �,�R�N�j���C�N�c �j�@�3 �c�,���I���a �q���a�C���$�I�3�c�]�H�U�R�.�R�Q�H���N�0�L�Q�G�H�[�L�Q�F�U�H�D�V��
�L�Q�J�c�n�,�@ �j�@���j�]�H�U�R���N�0�R�Q�H���a�3 ���I�s���w�c �j�@�3 �,�R�N�c�j���N�j�c�� ���N�0��
�a�3�c�U�3�,�j�C�q�3�I�w�. ���N�0 �j�@�3 �U�a�R�<�a���L �,�R�N�j���C�N�c �,�R�0�3 �j�@���j �3�N�c�n�a�3�c �j�@���j ���j
�j�@�3 �3�N�0 �R�8 �3���,�@ �C�j�3�a���j�C�R�N�.�L�Q�G�H�[�L�Q�F�U�H�D�V�L�Q�J�C�c �3�\�n���I �j�R�� �C�8 �C�N
�j�@�3 �N�3�u�j �C�j�3�a���j�C�R�N�L�s�C�I�I �C�N�,�a�3���c�3 �$�w �R�N�3 ���$�R�q�3 �C�j�c �,�n�a�a�3�N�j �q���I�n�3�.
���N�0 �C�c �3�\�n���I �j�R�� �C�8 �C�N �j�@�3 �N�3�u�j �C�j�3�a���j�C�R�N�L�s�C�I�I �0�3�,�a�3���c�3 �$�w �R�N�3�Y

�Ë �� �,�R�N�j���C�N�c �j�@�3 ���a�a���w �q���a�C���$�I�3�c�9�L�V�L�W�H�G���N�0�$�W�V�W�D�U�W���N�0 �,�R�0�3
�j�R �3�N�c�n�a�3 �j�@���j�$�W�V�W�D�U�W�>�� �@�3�\�n���I�c�� �C�8 ���N�0 �R�N�I�w �C�8�� �� �� �. ���N�0
�9�L�V�L�W�H�G�>���@�3�\�n���I�c�� �8�R�a ���I�I �j�@�3 �U�R�c�C�j�C�R�N�c�� �c�n�,�@ �j�@���j �j�@�3 �U�a�R�A
�<�a���L �~�N�C�c�@�3�0 ���N �C�j�3�a���j�C�R�N �s�C�j�@ �j�@�3 �C�N�0�3�u �q���a�C���$�I�3�L�3�\�n���I�I�C�N�<
���Y

�Ë �� �,�R�N�j���C�N�c �,�R�0�3 �j�R �c�3�j�O�R�R�S�j�R�� ���j �j�@�3 �$�3�<�C�N�N�C�N�< �R�8 �j�@�3 �~�a�c�j
�C�j�3�a���j�C�R�N�. ���N�0 �j�R �3�N�c�n�a�3 �j�@���j �C�8�O�R�R�S�C�c �3�q�3�a �c�3�j �j�R�� �j�@�3�N �C�j �c�j���w�c
���j ���. ���N�0 �L�R�a�3�R�q�3�a �j�@���j �C�8�O�R�R�S�3�\�n���I�c�� �j�@�3�N �j�@�3 �q���I�n�3�c �R�8�<���N�0
�<�Y�D�O�L�G�,���N�N�R�j �,�@���N�<�3�Y

�i�@�3 �8�R�I�I�R�s�C�N�< �3�u�3�a�,�C�c�3 �c�@�R�s�c �j�@���j �s�3 �,���N �j�a���N�c�8�R�a�L �3�q�3�a�w
�M���M�/�Z�Z �U�a�R�<�a���L�� �C�N�j�R �� �s�3�I�I�A�8�R�a�L�3�0 �U�a�R�<�a���L�� �¥�j�@���j �C�c �3�\�n�C�q���A
�I�3�N�j �j�R �C�j�Y �?�3�N�,�3 �C�8 �s�3 ���a�3 �<�C�q�3�N �� �M���M�/�Z�Z �U�a�R�<�a���L�� �. �s�3 �,���N �V���N�0
�s�C�I�I�W �R�8�j�3�N ���c�c�n�L�3 �s�C�j�@�R�n�j �I�R�c�c �R�8 �<�3�N�3�a���I�C�j�w �j�@���j �C�j �C�c �s�3�I�I�A�8�R�a�L�3�0�Y

�H�3�L�L�� �f�Y�O�7�R�a �3�q�3�a�w �V�3�N�@���N�,�3�0 �R�a �q���N�C�I�I���W �M���M�/�Z�Z �U�a�R�<�a���L�� �.
�j�@�3�a�3 �3�u�C�c�j�c ���N �V�3�N�@���N�,�3�0 �R�a �q���N�C�I�I���. �a�3�c�U�3�,�j�C�q�3�I�w�W �M���M�/�Z�Z �U�a�R�<�a���L
�� �¥�3�\�n�C�q���I�3�N�j �j�R�� �j�@���j �C�c�s�3�I�I �8�R�a�L�3�0���c �U�a�3�/�3�~�N�C�j�C�R�N �f�Y�4�Y �i�@���j �C�c�. �8�R�a
�3�q�3�a�w �C�N�U�n�j�' �n �\��� ���
̂_�. �3�C�j�@�3�a �$�R�j�@�� ���N�0�� �¥�0�R �N�R�j �@���I�j �R�N�' �. �R�a �$�R�j�@
�� ���N�0�� �¥�@���I�j �R�N�' ���N�0 �U�a�R�0�n�,�3 �j�@�3 �c���L�3 �R�n�j�U�n�j�( �n �\��� ���^
_�Y

�b�R�I�q�3�0 �2�u�3�a�,�C�c�3 �f�Y�l�! �K���G�C�N�< ���N �M���M�/�Z�Z �U�a�R�<�a���L �s�3�I�I �8�R�a�L�3�0�Y�Y�T�a�R�q�3
�H�3�L�L�� �f�Y�O �

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

�b�R�I�n�j�C�R�N�-�b�C�N�,�3 �q���a�C���$�I�3 �C�0�3�N�j�C�~�3�a�c �R�N �j�@�3�C�a �R�s�N �@���q�3 �N�R �L�3���N�C�N�<
�C�N �V�3�N�@���N�,�3�0�W �M���M�/�Z�Z �V�R�j�@�3�a �j�@���N �j�@�3 �c�U�3�,�C���I �R�N�3�c�;�.�;�Y�D�O�L�G�.
�<�.�<�Y�D�O�L�G���N�0�O�R�R�S�. �j�@���j ���I�a�3���0�w �@���q�3 �j�@�3 �0�3�c�C�a�3�0 �U�a�R�U�3�a�j�C�3�c�W�.
�s�3 �,���N �3���c�C�I�w ���,�@�C�3�q�3 �j�@�3 �U�a�R�U�3�a�j�w �j�@���j �c�,���I���a�c �q���a�C���$�I�3�c �c�j���a�j �s�C�j�@
�I�R�s�3�a�,���c�3 ���N�0 ���a�a���w�c �s�C�j�@ �n�U�U�3�a�,���c�3 �n�c�C�N�< ���c�3���a�,�@ ���N�0 �a�3�U�I���,�3���Y
�r�3 �E�n�c�j �@���q�3 �j�R �j���G�3 �,���a�3 �j�@���j �s�3 �0�R�N���j �L���G�3 �j�s�R �0�C�c�j�C�N�,�j �C�0�3�N�j�C�A
�~�3�a�c �$�3�,�R�L�3 �j�@�3 �c���L�3�Y �7�R�a �3�u���L�U�I�3�. �s�3 �,���N �0�R �c�R �$�w �,�@���N�<�C�N�< ���I�I



�l�S�f �Ô�é�� ���ñ �² �� �« �� �Ô�ñ�é �� �ñ �� �Ñ�¶�ñ�� �¶ �� �Ô�«�ž�ã �«�ñ�è�ÿ�� �� �¶ �� �� �« �Ô�¶�é�«�¶

�c�,���I���a �q���a�C���$�I�3 �C�0�3�N�j�C�~�3�a�c �j�R �I�R�s�3�a �,���c�3�. ���N�0 ���0�0�C�N�< �j�R �j�@�3�L �j�@�3
�U�a�3�~�u�V�F�D�O�D�U�B�. ���N�0 ���0�0�C�N�< �j�@�3 �U�a�3�~�u�$�U�U�D�\�B�j�R ���I�I ���a�a���w �q���a�C���$�I�3
�C�0�3�N�j�C�~�3�a�c�Y

�i�@�3 �U�a�R�U�3�a�j�w �j�@���j ���N ���a�a���w �q���a�C���$�I�3 �C�c �N�3�q�3�a �a�3�8�3�a�3�N�,�3�c �s�C�j�@ ��
�N�n�L�3�a�C�,���I �C�N�0�3�u �C�c �L�R�a�3 �,�@���I�I�3�N�<�C�N�<�Y �r�3 �N�3�3�0 �j�R �a�3�L�R�q�3 ���I�I �a�3�8�A
�3�a�3�N�,�3�c �j�R ���N ���a�a���w �q���a�C���$�I�3 �s�C�j�@ ���N ���,�j�n���I �N�n�L�3�a�C�,���I �C�N�0�3�u �a���j�@�3�a
�j�@���N�L�Y �Q�N�3 �j�@�R�n�<�@�j �L�C�<�@�j �$�3 �j�R �c�C�L�U�I�w �,�R�N�q�3�a�j �� �� �a�3�8�3�a�3�N�,�3 �R�8
�j�@�3 �8�R�a�L�$�U�U�>���� �@�j�R �j�@�3 �c�,���I���a �q���a�C���$�I�3�D�U�U�B�����Y �?�R�s�3�q�3�a�. �j�@�C�c
�s�C�I�I �N�R�j �N�3�,�3�c�c���a�C�I�w �U�a�3�c�3�a�q�3 �j�@�3 �8�n�N�,�j�C�R�N���I�C�j�w �R�8 �j�@�3 �U�a�R�<�a���L�Y �i�@�3
�a�3���c�R�N �C�c �j�@���j �s�3 �s���N�j �j�R �3�N�c�n�a�3 �j�@���j �s�@�3�N�L�� ���� �j�@�3�N�$�U�U�>�L�@
�s�R�n�I�0 �<�C�q�3 �n�c �j�@�3 �c���L�3 �q���I�n�3 ���c�D�U�U�B�����Y

�M�3�q�3�a�j�@�3�I�3�c�c�. �s�3 �,���N �n�c�3 �j�@�3 ���U�U�a�R���,�@ ���$�R�q�3 �s�C�j�@ �� �c�I�C�<�@�j �j�s�C�c�j�Y
�r�3 �s�C�I�I �0�3�L�R�N�c�j�a���j�3 �j�@�3 �c�R�I�n�j�C�R�N �C�N �� �,�R�N�,�a�3�j�3 �,���c�3�Y�V�M�3�3�0�I�3�c�c �j�R
�c���w�. �C�8 �w�R�n �N�3�3�0�3�0 �j�R �c�R�I�q�3 �j�@�C�c �\�n�3�c�j�C�R�N �C�N �� �U�a�R�$�I�3�L �c�3�j �R�a ���N
�3�u���L�. �c�n�,�@ �� �0�3�L�R�N�c�j�a���j�C�R�N �R�8 �� �c�U�3�,�C���I �,���c�3 �s�R�n�I�0 �N�R�j �$�3 �c�n�|�A
�,�C�3�N�j�d �$�n�j �j�@�C�c �3�u���L�U�I�3 �c�@�R�n�I�0 �$�3 �<�R�R�0 �3�N�R�n�<�@ �8�R�a �w�R�n �j�R �3�u�j�a���U�A
�R�I���j�3 �� �8�n�I�I �c�R�I�n�j�C�R�N�Y�W �b�n�U�U�R�c�3 �j�@���j �j�@�3�a�3 ���a�3 �R�N�I�w �j�@�a�3�3 �a�3�8�3�a�3�N�,�3�c
�j�R ���a�a���w �q���a�C���$�I�3�c �s�C�j�@ �N�n�L�3�a�C�,���I �C�N�0�C�,�3�c �C�N �j�@�3 �U�a�R�<�a���L�-�)�R�R�>�� �@�.
�%�D�U�>���� �@���N�0�%�O�D�K�>���� �@�Y �r�3 �s�C�I�I �C�N�,�I�n�0�3 �j�@�a�3�3 �c�,���I���a �q���a�C���$�I�3�c
�I�R�R�B���.�E�D�U�B�������N�0�E�O�D�K�B�����s�@�C�,�@ �s�C�I�I �c�3�a�q�3 ���c ���,���,�@�3�8�R�a �j�@�3
�q���I�n�3�c �R�8 �j�@�3�c�3 ���a�a���w�c�Y �r�3 �s�C�I�I �,�@���N�<�3 ���I�I �a�3�8�3�a�3�N�,�3�c �j�R�)�R�R�>�� �@
�j�R�I�R�R�B���.�%�D�U�>���� �@�j�R�E�D�U�B�������N�0 �c�R �R�N ���N�0 �c�R �8�R�a�j�@�Y �#�n�j �C�N ���0�A
�0�C�j�C�R�N �j�R �j�@���j�. �s�@�3�N�3�q�3�a �C�N �j�@�3 �,�R�0�3 �s�3 �a�3�8�3�a �j�R�)�R�R�>�L�@�s�3 �s�C�I�I
�,�@�3�,�G �C�8�L�� �� ���N�0 �C�8 �c�R �n�c�3 �j�@�3 �q���I�n�3�I�R�R�B���C�N�c�j�3���0�. ���N�0 �c�C�L�C�I���a�I�w
�s�C�j�@�%�D�U�>�L�@�R�a�%�O�D�K�>�L�@�Y

�b�U�3�,�C�~�,���I�I�w�. �s�3 �s�C�I�I �,�@���N�<�3 �R�n�a �U�a�R�<�a���L ���c �8�R�I�I�R�s�c�Y �r�3 �s�C�I�I
�,�a�3���j�3 ���N ���a�a���w�,�V�B���c�n�,�@ �j�@���j�,�V�B���>�L�@�� �� �C�8 ���N�0 �R�N�I�w�L�� �� �. ���N�0
�c�C�L�C�I���a�I�w �,�a�3���j�3 ���a�a���w�c�,�V�B�����.�,�V�B�����Y

�r�3 �,���N �j�@�3�N �,�@���N�<�3 �,�R�0�3 �R�8 �j�@�3 �8�R�I�I�R�s�C�N�< �8�R�a�L

�)�R�R�>�L�@� �V�R�P�H�W�K�L�Q�J

�j�R

�W�H�P�S� �V�R�P�H�W�K�L�Q�J
�I�R�R�B��� �,�)���,�V�B���>�L�@���W�H�P�S���I�R�R�B����
�)�R�R�>�L�@� �W�H�P�S

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

�E�O�D�K� �1�$�1�'���%�D�U�>�L�@���E�D�]��

�j�R
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�W�H�P�S� �,�I���,�V�B�����>�L�@���E�D�U�B�������%�D�U�>�L�@��
�E�O�D�K� �1�$�1�'���W�H�P�S���E�D�]��

�i�R �,�a�3���j�3 �j�@�3 ���a�a���w�c �s�3 �,���N ���0�0 �,�R�0�3 �R�8 �j�@�3 �8�R�I�I�R�s�C�N�< �8�R�a�L �C�N �j�@�3
�$�3�<�C�N�N�C�N�< �R�8 �j�@�3 �U�a�R�<�a���L �V�@�3�a�3 �s�3���a�3 �n�c�C�N�< �3�N�@���N�,�3�0 �M���M�/�Z�Z
�c�w�N�j���u�.�*�2�7�2�. ���N�0 �j�@�3 �,�R�N�c�j���N�j�R�Q�H�$�n�j �j�@�C�c �c�w�N�j���,�j�C�, �c�n�<���a �,���N �R�8
�,�R�n�a�c�3 �$�3 ���q�R�C�0�3�0�W�-

�� �L�Q�L�W�L�D�O�L�]�D�W�L�R�Q �R�I �D�U�U�D�\�V
�*�2�7�2�����S�U�R�J�U�D�P �E�R�G�\�����L�Q�L�W�B�G�R�Q�H��
�L ��� �R�Q�H
�L ��� �R�Q�H
�L ��� �R�Q�H
�L ��� �R�Q�H
�L ��� �R�Q�H
�,�V�B���>�L�@� �R�Q�H
�L ��� �R�Q�H
������ �� �U�H�S�H�D�W �L ��� �R�Q�H �� �P�R�U�H �W�L�P�H�V
�,�V�B�����>�L�@� �R�Q�H
�L ��� �R�Q�H
������ �� �U�H�S�H�D�W �L ��� �R�Q�H �� �P�R�U�H �W�L�P�H�V
�,�V�B�����>�L�@� �R�Q�H
�L ��� �R�Q�H
������ �� �U�H�S�H�D�W �L ��� �R�Q�H ���� �P�R�U�H �W�L�P�H�V
�L�Q�L�W�B�G�R�Q�H� �R�Q�H

�/�$�%�(�/�����S�U�R�J�U�D�P �E�R�G�\����
�R�U�L�J�L�Q�D�O �F�R�G�H �R�I �S�U�R�J�U�D�P����

�m�c�C�N�<�,�) �c�j���j�3�L�3�N�j�c �V�s�@�C�,�@ �,���N �3���c�C�I�w �$�3 �a�3�U�I���,�3�0 �s�C�j�@ �c�w�N�j���,�A
�j�C�, �c�n�<���a�W �s�3 �,���N �@���N�0�I�3 �j�@�3 �,�R�N�0�C�j�C�R�N�c �j�@���j�O�R�R�S�.�<�. ���N�0�<�Y�D�O�L�G
���a�3 �N�R�j �s�a�C�j�j�3�N �j�R �R�N�,�3�O�R�R�S�C�c �c�3�j �j�R���Y �r�3 �I�3���q�3 �,�R�L�U�I�3�j�C�N�< ���I�I �j�@�3
�0�3�j���C�I�c ���c ���N �3�u�3�a�,�C�c�3 �j�R �j�@�3 �a�3���0�3�a �V�c�3�3�2�u�3�a�,�C�c�3 �f�Y�S�W�Y �

�f�Y�:�i�m�`�B�M�; �K���+�?�B�M�2�b

���+�R�L�U�n�j�C�N�< �C�c �N�R�a�L���I�I�w �0�R�N�3 �$�w �s�a�C�j�C�N�< �,�3�a�j���C�N �c�w�L�$�R�I�c
�R�N �U���U�3�a�Y �r�3 �L���w �c�n�U�U�R�c�3 �j�@���j �j�@�C�c �U���U�3�a �C�c �0�C�q�C�0�3�0
�C�N�j�R �c�\�n���a�3�c �I�C�G�3 �� �,�@�C�I�0���c ���a�C�j�@�L�3�j�C�, �$�R�R�G�Y�Y �i�@�3 �$�3�@���q�C�R�a
�R�8 �j�@�3 �)�@�n�L���N�* �,�R�L�U�n�j�3�a ���j ���N�w �L�R�L�3�N�j �C�c �0�3�j�3�a�L�C�N�3�0
�$�w �j�@�3 �c�w�L�$�R�I�c �s�@�C�,�@ �@�3 �C�c �R�$�c�3�a�q�C�N�<�. ���N�0 �R�8 �@�C�c ���c�j���j�3
�R�8 �L�C�N�0�� ���j �j�@���j �L�R�L�3�N�j�� �r�3 �L���w �c�n�U�U�R�c�3 �j�@���j �C�N ��
�c�C�L�U�I�3 �R�U�3�a���j�C�R�N �N�R�j �L�R�a�3 �j�@���N �R�N�3 �c�w�L�$�R�I �C�c ���I�j�3�a�3�0�Y���.

���r�3 �,�R�L�U���a�3 �� �L���N �C�N �j�@�3 �U�a�R�,�3�c�c �R�8 �,�R�L�U�n�j�C�N�< �� �j�R
�� �L���,�@�C�N�3 �s�@�C�,�@ �C�c �R�N�I�w �,���U���$�I�3 �R�8 �� �~�N�C�j�3 �N�n�L�$�3�a �R�8
�,�R�N�~�<�n�a���j�C�R�N�c�� �i�@�3 �L���,�@�C�N�3 �C�c �c�n�U�U�I�C�3�0 �s�C�j�@ �� ���j���U�3��
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�O�i�@�C�c �0�3�~�N�C�j�C�R�N���I �,�@�R�C�,�3 �0�R�3�c �N�R�j �L���G�3
�L�n�,�@ �0�C�{�3�a�3�N�,�3 �c�C�N�,�3�. ���c �s�3 �c�@�R�s �@�3�a�3�.
�M���M�/�Z�Z �U�a�R�<�a���L�c ���a�3 �3�\�n�C�q���I�3�N�j �j�R
�i�n�a�C�N�< �L���,�@�C�N�3�c �C�N �j�@�3�C�a �,�R�L�U�n�j�C�N�<
�U�R�s�3�a�Y
�S�z���I���N �i�n�a�C�N�< �s���c �R�N�3 �R�8 �j�@�3 �C�N�j�3�I�I�3�,�j�n���I
�<�C���N�j�c �R�8 �j�@�3 �l�z�j�@ �,�3�N�j�n�a�w�Y �?�3 �s���c �N�R�j
�R�N�I�w �j�@�3 �~�a�c�j �U�3�a�c�R�N �j�R �0�3�~�N�3 �j�@�3 �N�R�j�C�R�N
�R�8 �,�R�L�U�n�j���j�C�R�N�. �$�n�j ���I�c�R �C�N�j�C�L���j�3�I�w
�C�N�q�R�I�q�3�0 �C�N �j�@�3 �n�c�3 �R�8 �,�R�L�U�n�j���j�C�R�N���I
�0�3�q�C�,�3�c ���c �U���a�j �R�8 �j�@�3 �3�{�R�a�j �j�R �$�a�3���G
�j�@�3�2�N�C�<�L���,�C�U�@�3�a �0�n�a�C�N�< �r�R�a�I�0 �r���a
�B�B�. �c���q�C�N�<�L�C�I�I�C�R�N�c �R�8 �I�C�q�3�c�Y �i�a���<�C�,���I�I�w�.
�i�n�a�C�N�< �,�R�L�L�C�j�j�3�0 �c�n�C�,�C�0�3 �C�N �S�O�9�:�.
�8�R�I�I�R�s�C�N�< �@�C�c �,�R�N�q�C�,�j�C�R�N �C�N �S�O�9�l �8�R�a
�@�R�L�R�c�3�u�n���I ���,�j�c ���N�0 �� �,�R�n�a�j�A�L���N�0���j�3�0
�@�R�a�L�R�N���I �j�a�3���j�L�3�N�j�Y �B�N �l�z�z�O�. �#�a�C�j�C�c�@
�U�a�C�L�3 �L�C�N�C�c�j�3�a �;�R�a�0�R�N �#�a�R�s�N �L���0�3
���N �R�|�,�C���I �U�n�$�I�C�, ���U�R�I�R�<�w �j�R �i�n�a�C�N�<�.
���N�0 �C�N �l�z�S�k �[�n�3�3�N �2�I�C�y���$�3�j�@ �B�B �<�a���N�j�3�0
�i�n�a�C�N�< �� �U�R�c�j�@�n�L�R�n�c �U���a�0�R�N�Y �i�n�a�C�N�<���c
�I�C�8�3 �C�c �j�@�3 �c�n�$�E�3�,�j �R�8 ���<�a�3���j �$�R�R�G���N�0 ��
�L�3�0�C�R�,�a�3 �L�R�q�C�3�Y

�V�j�@�3 ���N���I�R�<�n�3 �R�8 �U���U�3�a�W �� �0�C�q�C�0�3�0 �C�N�j�R �c�3�,�j�C�R�N�c �V�,���I�I�3�0
���c�\�n���a�3�c���W �3���,�@ �,���U���$�I�3 �R�8 �$�3���a�C�N�< �� ���c�w�L�$�R�I�����. ���I���N
�i�n�a�C�N�<�. �S�O�k�f

���r�@���j �C�c �j�@�3 �0�C�{�3�a�3�N�,�3 �$�3�j�s�3�3�N �� �i�n�a�C�N�< �L���,�@�C�N�3 ���N�0 �j�@�3
�L�R�0�3�a�N �,�R�L�U�n�j�3�a�] �B�j���c �j�@�3 �c���L�3 ���c �j�@���j �$�3�j�s�3�3�N �?�C�I�I���a�w���c
���c�,�3�N�j �R�8 �2�q�3�a�3�c�j ���N�0 �j�@�3 �3�c�j���$�I�C�c�@�L�3�N�j �R�8 �� �?�C�I�j�R�N �@�R�j�3�I
�R�N �C�j�c �U�3���G�Y���. ���I���N �T�3�a�I�C�c�. �S�O�4�l�Y

�7�C�<�n�a�3 �f�Y�f�- ���c�C�0�3 �8�a�R�L �@�C�c �L���N�w �R�j�@�3�a ���,�@�C�3�q�3�L�3�N�j�c�. ���I���N �i�n�a�C�N�< �s���c ���N �3�u�,�3�I�I�3�N�j �I�R�N�<
�0�C�c�j���N�,�3 �a�n�N�N�3�a �s�@�R �E�n�c�j �8�3�I�I �c�@�w �R�8 �L���G�C�N�< �2�N�<�I���N�0���c �R�I�w�L�U�C�, �j�3���L�Y �� �8�3�I�I�R�s �a�n�N�N�3�a
�R�N�,�3 ���c�G�3�0 �@�C�L �s�@�w �@�3 �U�n�N�C�c�@�3�0 �@�C�L�c�3�I�8 �c�R �L�n�,�@ �C�N �j�a���C�N�C�N�<�Y ���I���N �c���C�0 ���B �@���q�3 �c�n�,�@
�� �c�j�a�3�c�c�8�n�I �E�R�$ �j�@���j �j�@�3 �R�N�I�w �s���w �B �,���N �<�3�j �C�j �R�n�j �R�8 �L�w �L�C�N�0 �C�c �$�w �a�n�N�N�C�N�< �@���a�0�d �C�j���c �j�@�3
�R�N�I�w �s���w �B �,���N �<�3�j �c�R�L�3 �a�3�I�3���c�3�Y��

�i�@�3 ���<�a���N�0�0���0�0�w�� �R�8 ���I�I �L�R�0�3�I�c �R�8 �,�R�L�U�n�j���j�C�R�N �C�c �j�@�3�i�n�a�C�N�< �K���A
�,�@�C�N�3�. �s�@�C�,�@ �C�c �j�@�3 �c�j���N�0���a�0 �L�R�0�3�I �R�8 �,�R�L�U�n�j���j�C�R�N �C�N �L�R�c�j �j�3�u�j�$�R�R�G�c�Y�O

�i�n�a�C�N�< �L���,�@�C�N�3�c �s�3�a�3 �0�3�~�N�3�0 �C�N �S�O�k�f �$�w ���I���N �i�n�a�C�N�< �C�N ���N ���j�j�3�L�U�j
�j�R �8�R�a�L���I�I�w �,���U�j�n�a�3 ���I�I �j�@�3 �8�n�N�,�j�C�R�N�c �j�@���j �,���N �$�3 �,�R�L�U�n�j�3�0 �$�w �@�n�L���N
���,�R�L�U�n�j�3�a�c�� �V�c�3�3�7�C�<�Y �f�Y�e�W �j�@���j �8�R�I�I�R�s �� �s�3�I�I�A�0�3�~�N�3�0 �c�3�j �R�8 �a�n�I�3�c�. �c�n�,�@
���c �j�@�3 �c�j���N�0���a�0 ���I�<�R�a�C�j�@�L�c �8�R�a ���0�0�C�j�C�R�N �R�a �L�n�I�j�C�U�I�C�,���j�C�R�N�Y�S�z

�i�n�a�C�N�< �j�@�R�n�<�@�j �R�8 �c�n�,�@ �� �U�3�a�c�R�N ���c �@���q�C�N�< ���,�,�3�c�c �j�R ���c �L�n�,�@
���c�,�a���j�,�@ �U���U�3�a�� ���c �j�@�3�w �N�3�3�0�Y �7�R�a �c�C�L�U�I�C�,�C�j�w �s�3 �,���N �j�@�C�N�G �R�8 �j�@�C�c
�c�,�a���j�,�@ �U���U�3�a ���c �� �R�N�3 �0�C�L�3�N�c�C�R�N���I �U�C�3�,�3 �R�8 �<�a���U�@ �U���U�3�a �V�R�a�j���U�3�. ���c
�C�j �C�c �,�R�L�L�R�N�I�w �a�3�8�3�a�a�3�0 �j�R�W�. �s�@�C�,�@ �C�c �0�C�q�C�0�3�0 �j�R ���,�3�I�I�c���. �s�@�3�a�3 �3���,�@
���,�3�I�I�� �,���N �@�R�I�0 �� �c�C�N�<�I�3 �c�w�L�$�R�I �V�3�Y�<�Y�. �R�N�3 �0�C�<�C�j �R�a �I�3�j�j�3�a�. ���N�0 �L�R�a�3
�<�3�N�3�a���I�I�w �c�R�L�3 �3�I�3�L�3�N�j �R�8 �� �~�N�C�j�3���I�U�@���$�3�j�W�Y ���j ���N�w �U�R�C�N�j �C�N �j�C�L�3�. �j�@�3
�U�3�a�c�R�N �,���N �a�3���0 �8�a�R�L ���N�0 �s�a�C�j�3 �j�R �� �c�C�N�<�I�3 �,�3�I�I �R�8 �j�@�3 �U���U�3�a�. ���N�0 �$���c�3�0
�R�N �j�@�3 �,�R�N�j�3�N�j�c �,���N �n�U�0���j�3 �@�C�c�g�@�3�a �~�N�C�j�3 �L�3�N�j���I �c�j���j�3�. ���N�0�g�R�a �L�R�q�3 �j�R
�j�@�3 �,�3�I�I �C�L�L�3�0�C���j�3�I�w �j�R �j�@�3 �I�3�8�j �R�a �a�C�<�@�j �R�8 �j�@�3 �,�n�a�a�3�N�j �R�N�3�Y

�i�@�n�c�. �i�n�a�C�N�< �L�R�0�3�I�3�0 �c�n�,�@ �� �,�R�L�U�n�j���j�C�R�N �$�w �� ���L���,�@�C�N�3�� �j�@���j

https://goo.gl/KY1bJN
https://goo.gl/3GdFdp
https://goo.gl/EtQvSu
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�7�C�<�n�a�3 �f�Y�e�- �m�N�j�C�I �j�@�3 ���0�q�3�N�j �R�8 �3�I�3�,�j�a�R�N�C�, �,�R�L�U�n�j�3�a�c�. �j�@�3 �s�R�a�0 ���,�R�L�U�n�j�3�a�� �s���c �n�c�3�0 �j�R
�0�3�c�,�a�C�$�3 �� �U�3�a�c�R�N �j�@���j �U�3�a�8�R�a�L�3�0 �,���I�,�n�I���j�C�R�N�c�Y �i�@�3�c�3 �@�n�L���N �,�R�L�U�n�j�3�a�c �s�3�a�3 ���$�c�R�I�n�j�3�I�w
�3�c�c�3�N�j�C���I �j�R �L���N�w ���,�@�C�3�q�3�L�3�N�j�c �C�N�,�I�n�0�C�N�< �L���U�U�C�N�< �j�@�3 �c�j���a�c�. �$�a�3���G�C�N�< �j�@�3 �2�N�C�<�L��
�,�C�U�@�3�a�. ���N�0 �j�@�3 �M���b�� �c�U���,�3 �L�C�c�c�C�R�N�Y �i�s�R �a�3�,�3�N�j �$�R�R�G�c ���$�R�n�j �j�@�3�c�3 �@�n�L���N �,�R�L�U�n�j�3�a�c
�V�s�@�C�,�@ �s�3�a�3 �L�R�a�3 �R�8�j�3�N �j�@���N �N�R�j �s�R�L�3�N�W ���N�0 �j�@�3�C�a �C�L�U�R�a�j���N�j �,�R�N�j�a�C�$�n�j�C�R�N�c ���a�3�i�@�3
�;�I���c�c �m�N�C�q�3�a�c�3�V�8�a�R�L �s�@�C�,�@ �j�@�C�c �U�@�R�j�R �C�c �j���G�3�N�W ���N�0�?�C�0�0�3�N �7�C�<�n�a�3�c�Y

�7�C�<�n�a�3 �f�Y�4�- �b�j�3���L�A�U�R�s�3�a�3�0 �i�n�a�C�N�< �K���,�@�C�N�3 �L�n�a���I�. �U���C�N�j�3�0 �$�w �+�b�2 �<�a���0 �c�j�n�0�3�N�j�c �j�@�3
�m�N�C�q�3�a�c�C�j�w �R�8 �r���c�@�C�N�<�j�R�N �R�N �j�@�3 �N�C�<�@�j �$�3�8�R�a�3 �c�U�a�C�N�< �\�n���I�C�8�w�C�N�< �3�u���L�C�N���j�C�R�N�c�. �S�O�4�e�Y
�B�L���<�3 �8�a�R�L�@�j�j�U�c�-�g�g�s�s�s�Y�,�c�Y�s���c�@�C�N�<�j�R�N�Y�3�0�n�g�$�n�C�I�0�C�N�<�g���a�j�g�b�T�i�K�Y

https://www.amazon.com/Glass-Universe-Harvard-Observatory-Measure-ebook/dp/B01CZCW45O
https://www.amazon.com/Glass-Universe-Harvard-Observatory-Measure-ebook/dp/B01CZCW45O
https://www.amazon.com/Hidden-Figures-American-Untold-Mathematicians/dp/006236359X
https://www.cs.washington.edu/building/art/SPTM
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�S�S�r�3 �n�c�3 �j�@�3 �c�w�L�$�R�I�Ã �j�R �0�3�N�R�j�3 �j�@�3
�$�3�<�C�N�N�C�N�< �R�8 �j�@�3 �j���U�3�. ���N�0 �j�@�3 �c�w�L�$�R�I�Ø
�j�R �0�3�N�R�j�3 ���N �3�L�U�j�w �,�3�I�I�Y �?�3�N�,�3 �s�3 �s�C�I�I
���c�c�n�L�3 �j�@���j�? �,�R�N�j���C�N�c �j�@�3�c�3 �c�w�L�$�R�I�c�.
���I�R�N�< �s�C�j�@�� ���N�0�Æ�Y

�S�l�i�Q�/�Q�- �n�U�0���j�3 �~�<�n�a�3 �j�R�\���ô �w �ô �† 
7 �Æ�^�Y

�L���C�N�j���C�N�c �R�N�3 �R�8�� �c�j���j�3�c�. ���N�0 ���j �3���,�@ �U�R�C�N�j �,���N �a�3���0 ���N�0 �s�a�C�j�3 �� �c�C�N�A
�<�I�3 �c�w�L�$�R�I �8�a�R�L �c�R�L�3 ���I�U�@���$�3�j�� �V�,�R�N�j���C�N�C�N�<�\��� ����̂W �8�a�R�L �C�j�c ���s�R�a�G
�j���U�3���Y �i�R �U�3�a�8�R�a�L �,�R�L�U�n�j���j�C�R�N �n�c�C�N�< �j�@�C�c �L���,�@�C�N�3�. �s�3 �s�a�C�j�3 �j�@�3 �C�N�U�n�j
�' �n �\��� ����̂‰�R�N �j�@�3 �j���U�3�. ���N�0 �j�@�3 �<�R���I �R�8 �j�@�3 �L���,�@�C�N�3 �C�c �j�R �3�N�c�n�a�3 �j�@���j ���j
�j�@�3 �3�N�0 �R�8 �j�@�3 �,�R�L�U�n�j���j�C�R�N�. �j�@�3 �q���I�n�3�û �	�'�
�s�C�I�I �$�3 �s�a�C�j�j�3�N �R�N �j�@�3 �j���U�3�Y
�b�U�3�,�C�~�,���I�I�w�. �� �,�R�L�U�n�j���j�C�R�N �R�8 �� �i�n�a�C�N�< �K���,�@�C�N�3�� �s�C�j�@�� �c�j���j�3�c ���N�0
���I�U�@���$�3�j�� �R�N �C�N�U�n�j�' �n �\��� ���
̂_ �U�a�R�,�3�3�0�c ���c �8�R�I�I�R�s�c�-

�Ë �B�N�C�j�C���I�I�w �j�@�3 �L���,�@�C�N�3 �C�c ���j �c�j���j�3�� �V�G�N�R�s�N ���c �j�@�3 ���c�j���a�j�C�N�< �c�j���j�3���W ���N�0
�j�@�3 �j���U�3 �C�c �C�N�C�j�C���I�C�y�3�0 �j�R�Ã� �'�� � �w � �'�‰
7�Æ��Ø��Ø� �w�Y�S�S

�Ë �i�@�3 �I�R�,���j�C�R�N�� �j�R �s�@�C�,�@ �j�@�3 �L���,�@�C�N�3 �U�R�C�N�j�c �j�R �C�c �c�3�j �j�R���Y

�Ë ���j �3���,�@ �c�j�3�U�. �j�@�3 �L���,�@�C�N�3 �a�3���0�c �j�@�3 �c�w�L�$�R�I�| �� �	 �<���>�j�@���j �C�c �C�N �j�@�3
���•�ƒ �I�R�,���j�C�R�N �R�8 �j�@�3 �j���U�3�. ���N�0 �$���c�3�0 �R�N �j�@�C�c �c�w�L�$�R�I ���N�0 �C�j�c �c�j���j�3�"
�0�3�,�C�0�3�c �R�N�-

�" �r�@���j �c�w�L�$�R�I�| �¥�j�R �s�a�C�j�3 �R�N �j�@�3 �j���U�3

�" �r�@�3�j�@�3�a �j�R �L�R�q�3�H�3�8�j �V�C�Y�3�Y�.�� �A �� 
7 ���W �R�a�` �C�<�@�j �V�C�Y�3�Y�.�� �A �� �� ���W

�" �r�@���j �C�c �<�R�C�N�< �j�R �$�3 �j�@�3 �N�3�s �c�j���j�3�" �n �<���>

�Ë �r�@�3�N �j�@�3 �L���,�@�C�N�3 �a�3���,�@�3�c �j�@�3 �c�j���j�3�" �� �� 
7 �� �V�G�N�R�s�N ���c �j�@�3
���@���I�j�C�N�< �c�j���j�3���W �j�@�3�N �C�j �@���I�j�c�Y �i�@�3 �R�n�j�U�n�j �R�8 �j�@�3 �L���,�@�C�N�3 �C�c �R�$�j���C�N�3�0
�$�w �a�3���0�C�N�< �R�{ �j�@�3 �j���U�3 �8�a�R�L �I�R�,���j�C�R�N�� �R�N�s���a�0�c�. �c�j�R�U�U�C�N�< ���j �j�@�3
�~�a�c�j �U�R�C�N�j �s�@�3�a�3 �j�@�3 �c�w�L�$�R�I �C�c �N�R�j�� �R�a���Y

�7�C�<�n�a�3 �f�Y�O�- �� �i�n�a�C�N�< �L���,�@�C�N�3 �@���c ���,�,�3�c�c �j�R ���j���U�3�R�8 �n�N�$�R�n�N�0�3�0 �I�3�N�<�j�@�Y ���j �3���,�@ �U�R�C�N�j
�C�N �j�@�3 �3�u�3�,�n�j�C�R�N�. �j�@�3 �L���,�@�C�N�3 �,���N �a�3���0�g�s�a�C�j�3 �� �c�C�N�<�I�3 �c�w�L�$�R�I �R�8 �j�@�3 �j���U�3�. ���N�0 �$���c�3�0 �R�N
�j�@���j �0�3�,�C�0�3 �s�@�3�j�@�3�a �j�R �L�R�q�3 �I�3�8�j�. �a�C�<�@�j �R�a �@���I�j�Y

�S�l

� �2�u���L�U�I�3 �f�Y�S�z �! �� �i�n�a�C�N�< �L���,�@�C�N�3 �8�R�a �U���I�C�N�0�a�R�L�3�c�Y�H�3�j�� �ö�� �V�8�R�a
�U���I�C�N�0�a�R�L�3�c�W �$�3 �j�@�3 �8�n�N�,�j�C�R�N �j�@���j �R�N �C�N�U�n�j�' �n �\��� ���
̂_�. �R�n�j�U�n�j�c
�� �C�8 ���N�0 �R�N�I�w �C�8�' �C�c ���N �V�3�q�3�N �I�3�N�<�j�@�W�U���I�C�N�0�a�R�L�3�. �C�N �j�@�3 �c�3�N�c�3 �j�@���j
�' �� �& �� 
H �&�‰
7�Æ�&�‰
7�Æ�&�‰
7�õ
H �&�� �8�R�a �c�R�L�3�� �n ² ���N�0�& �n �\��� ���^�‰�Y

�r�3 �N�R�s �c�@�R�s �� �i�n�a�C�N�< �K���,�@�C�N�3�� �j�@���j �,�R�L�U�n�j�3�c�� �ö�� �Y �i�R
�c�U�3�,�C�8�w�� �s�3 �N�3�3�0 �j�R �c�U�3�,�C�8�w�V�C�W�� ���c �j���U�3 ���I�U�@���$�3�j�� �s�@�C�,�@ �c�@�R�n�I�0
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�,�R�N�j���C�N ���j �I�3���c�j �j�@�3 �c�w�L�$�R�I�3�c���.���.�Ã ���N�0�Ø�. ���N�0�V�C�C�W�� ���c�j�a���N�c�C�j�C�R�N
�8�n�N�,�j�C�R�N�s�@�C�,�@ �0�3�j�3�a�L�C�N�3�c �s�@���j ���,�j�C�R�N�� �j���G�3�c �s�@�3�N �C�j �a�3���0�c ��
�<�C�q�3�N �c�w�L�$�R�I �s�@�C�I�3 �C�j �C�c �C�N �� �U���a�j�C�,�n�I���a �c�j���j�3�Y

�B�N �R�n�a �,���c�3�.�� �s�C�I�I �n�c�3 �j�@�3 ���I�U�@���$�3�j�\��� ��� �Ã��Ø� 
N� �̂��N�0 �s�C�I�I �@���q�3
�� �� ���� �c�j���j�3�c�Y �i�@�R�n�<�@ �j�@�3 �c�j���j�3�c ���a�3 �c�C�L�U�I�w �N�n�L�$�3�a�c �$�3�j�s�3�3�N��
���N�0�� 
7 ���. �8�R�a �,�R�N�q�3�N�C�3�N�,�3 �s�3 �s�C�I�I �<�C�q�3 �j�@�3�L �j�@�3 �8�R�I�I�R�s�C�N�< �I���$�3�I�c�- �&
�b�j���j�3 �& �H���$�3�I �& �&�!�!�A�&�!�!�!�!�!�A�& �& �z �&�6�7�$�5�7�& �& �S �&�5�,�*�+�7�B��
�& �& �l �&�5�,�*�+�7�B���& �& �k �&�/�2�2�.�B�)�2�5�B���& �& �: �&�/�2�2�.�B�)�2�5�B���& �& �9
�&�5�(�7�8�5�1�& �& �f �&�5�(�-�(�&�7�& �& �e �&�$�&�&�(�3�7�& �& �4 �&�2�8�7�3�8�7�B���& �&
�O �&�2�8�7�3�8�7�B���& �& �S�z �&�� �B�$�1�'�B�%�/�$�1�.�& �& �S�S �&�� �B�$�1�'�B�%�/�$�1�.�& �&
�S�l �&�%�/�$�1�.�B�$�1�'�B�6�7�2�3�& �& �S�k �&�6�7�2�3�&

�r�3 �0�3�c�,�a�C�$�3 �j�@�3 �R�U�3�a���j�C�R�N �R�8 �R�n�a �i�n�a�C�N�< �K���,�@�C�N�3�� �C�N �s�R�a�0�c�-

�Ë �� �c�j���a�j�c �C�N �c�j���j�3�6�7�$�5�7���N�0 �s�C�I�I �<�R �a�C�<�@�j�. �I�R�R�G�C�N�< �8�R�a �j�@�3 �~�a�c�j
�c�w�L�$�R�I �j�@���j �C�c�� �R�a���Y �B�8 �s�3 �~�N�0�Ø�$�3�8�R�a�3 �s�3 �@�C�j �c�n�,�@ �� �c�w�L�A
�$�R�I �j�@�3�N �s�3 �s�C�I�I �L�R�q�3 �j�R �j�@�3�2�8�7�3�8�7�B���c�j���j�3 �j�@���j �s�3 �0�3�c�,�a�C�$�3
�$�3�I�R�s�Y

�Ë �Q�N�,�3�� �8�R�n�N�0 �c�n�,�@ �� �c�w�L�$�R�I�� �n �\��� ����̂.�� �0�3�I�3�j�3�c�� �8�a�R�L �j�@�3
�j���U�3 �$�w �s�a�C�j�C�N�< �j�@�3
N�c�w�L�$�R�I�. �C�j �3�N�j�3�a�c �3�C�j�@�3�a �j�@�3�5�,�*�+�7�B���R�a
�5�,�*�+�7�B���L�R�0�3 ���,�,�R�a�0�C�N�< �j�R �j�@�3 �q���I�n�3 �R�8�� ���N�0 �c�j���a�j�c �L�R�q�C�N�<
�a�C�<�@�j�s���a�0�c �n�N�j�C�I �C�j �@�C�j�c �j�@�3 �~�a�c�j�Ø�R�a
N�c�w�L�$�R�I�Y

�Ë �Q�N�,�3 �s�3 �8�R�n�N�0 �j�@�C�c �c�w�L�$�R�I �s�3 �C�N�j�R �j�@�3 �c�j���j�3�/�2�2�.�B�)�2�5�B��
�R�a�/�2�2�.�B�)�2�5�B���0�3�U�3�N�0�C�N�< �R�N �s�@�3�j�@�3�a �s�3 �s�3�a�3 �C�N �j�@�3 �c�j���j�3
�5�,�*�+�7�B���R�a�5�,�*�+�7�B�����N�0 �L���G�3 �R�N�3 �I�3�8�j �L�R�q�3�Y

�Ë �B�N �j�@�3 �c�j���j�3�/�2�2�.�B�)�2�5�B���. �s�3 �,�@�3�,�G �s�@�3�j�@�3�a �j�@�3 �q���I�n�3 �R�N �j�@�3
�j���U�3 �C�c���Y �B�8 �C�j �C�c�. �j�@�3�N �s�3 �0�3�I�3�j�3 �C�j �$�w �,�@���N�<�C�N�< �C�j�c �q���I�n�3 �j�R
N�.
���N�0 �L�R�q�3 �j�R �j�@�3 �c�j���j�3�5�(�7�8�5�1�Y �Q�j�@�3�a�s�C�c�3�. �s�3 �,�@���N�<�3 �j�R �j�@�3
�2�8�7�3�8�7�B���c�j���j�3�Y

�Ë �i�@�3�5�(�7�8�5�1�c�j���j�3 �L�3���N�c �s�3 �<�R �$���,�G �j�R �j�@�3 �$�3�<�C�N�N�C�N�<�Y �b�U�3�,�C�~�A
�,���I�I�w�. �s�3 �L�R�q�3 �I�3�8�j�s���a�0 �n�N�j�C�I �s�3 �@�C�j �j�@�3 �~�a�c�j �c�w�L�$�R�I �j�@���j �C�c �N�R�j��
�R�a���. �C�N �s�@�C�,�@ �,���c�3 �s�3 �,�@���N�<�3 �R�n�a �c�j���j�3 �j�R�6�7�$�5�7�Y

�Ë �i�@�3�2�8�7�3�8�7�B�� �c�j���j�3�c �L�3���N �j�@���j �s�3 ���a�3 �<�R�C�N�< �j�R �R�n�j�U�n�j �j�@�3 �q���I�n�3
���Y �B�N �$�R�j�@ �j�@�3�c�3 �c�j���j�3�c �s�3 �<�R �I�3�8�j �n�N�j�C�I �s�3 �@�C�j�Ã�Y �Q�N�,�3 �s�3 �0�R
�c�R�. �s�3 �L���G�3 �� �a�C�<�@�j �c�j�3�U�. ���N�0 �,�@���N�<�3 �j�R �j�@�3�� �B�$�1�'�B�%�/�$�1�.�R�a
�� �B�$�1�'�B�%�/�$�1�.�c�j���j�3�c �a�3�c�U�3�,�j�C�q�3�I�w�Y �B�N �j�@�3 �I���j�j�3�a �c�j���j�3�c�. �s�3 �s�a�C�j�3
�j�@�3 �,�R�a�a�3�c�U�R�N�0�C�N�< �q���I�n�3�. ���N�0 �j�@�3�N �L�R�q�3 �a�C�<�@�j ���N�0 �,�@���N�<�3 �j�R �j�@�3
�%�/�$�1�.�B�$�1�'�B�6�7�2�3�c�j���j�3�. �C�N �s�@�C�,�@ �s�3 �s�a�C�j�3�Ø�j�R �j�@�3 �j���U�3 ���N�0
�L�R�q�3 �j�R �j�@�3 �~�N���I�6�7�2�3�c�j���j�3�Y

�i�@�3 ���$�R�q�3 �0�3�c�,�a�C�U�j�C�R�N �,���N �$�3 �j�n�a�N�3�0 �C�N�j�R �� �j���$�I�3 �0�3�c�,�a�C�$�C�N�< �8�R�a
�3���,�@ �R�N�3 �R�8 �j�@�3���� 
A ���,�R�L�$�C�N���j�C�R�N �R�8 �c�j���j�3 ���N�0 �c�w�L�$�R�I�. �s�@���j �j�@�3
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�c�w�L�$�R�I�Y �i�@�C�c �j���$�I�3 �C�c �G�N�R�s�N ���c �j�@�3�j�a���N�c�C�j�C�R�N �8�n�N�,�j�C�R�N�R�8 �j�@�3 �i�n�a�C�N�<
�L���,�@�C�N�3�Y

�i�@�3 �8�R�a�L���I �0�3�~�N�C�j�C�R�N �R�8 �i�n�a�C�N�< �L���,�@�C�N�3�c �C�c ���c �8�R�I�I�R�s�c�-

�/�3�~�N�C�j�C�R�N �f�Y�S�S�! �i�n�a�C�N�< �K���,�@�C�N�3�Y�� �V�R�N�3 �j���U�3�W�i�n�a�C�N�< �L���,�@�C�N�3�s�C�j�@��
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�7�R�a �3�q�3�a�w�' �n �\��� ���
̂_�. �j�@�3�R�n�j�U�n�j�R�8�� �R�N �C�N�U�n�j�' �. �0�3�N�R�j�3�0 �$�w
�� �	�'�
 �. �C�c �j�@�3 �a�3�c�n�I�j �R�8 �j�@�3 �8�R�I�I�R�s�C�N�< �U�a�R�,�3�c�c�-

�Ë �r�3 �C�N�C�j�C���I�C�y�3�	 �j�R �$�3 �j�@�3 �c�3�\�n�3�N�,�3�Ã� �'�� � �'�Æ� �w � �'�‰
7�Æ��Ø��Ø� �w�.
�s�@�3�a�3�� �� �]�'�]�Y �V�i�@���j �C�c�.�	 �<���> �� �Ã�.�	 �<�� �� ���> �� �'�„ �8�R�a�� �n �<���>�. ���N�0
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�k�Y�B�8�ù �� ¶ �j�@�3�N �c�3�j�� �B ���� ���. �C�8�ù �� ° �j�@�3�N �c�3�j�� �B �L���u�\��
7��� ����̂.

�i�@�3�a�3�c�n�I�j�R�8 �j�@�3 �U�a�R�,�3�c�c �C�c �j�@�3 �c�j�a�C�N�<�	 �<���>� �w � �	 �<���>�s�@�3�a�3�� �� ��
�C�c �j�@�3 �c�L���I�I�3�c�j �C�N�j�3�<�3�a �c�n�,�@ �j�@���j�	 �<�� �� ���> �p �\��� ���^�Y �B�8 �j�@�3 �U�a�R�,�3�c�c
�N�3�q�3�a �3�N�0�c �j�@�3�N �s�3 �0�3�N�R�j�3 �j�@�3 �a�3�c�n�I�j �$�w
µ�Y

�r�3 �c���w �j�@���j �j�@�3 �i�n�a�C�N�< �L���,�@�C�N�3�� �,�R�L�U�n�j�3�c�� �V�U���a�j�C���I�W �8�n�N�,�j�C�R�N
�û 
C �\��� ���^
_ �B �\��� ��� 
̂_ �C�8 �8�R�a �3�q�3�a�w�' �n �\��� ���
̂_ �R�N �s�@�C�,�@�û �C�c �0�3�~�N�3�0�.
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 �Y

�Ë�T �v�R�n �c�@�R�n�I�0 �L���G�3 �c�n�a�3 �w�R�n �c�3�3 �s�@�w �j�@�C�c �8�R�a�L���I
�0�3�~�N�C�j�C�R�N �,�R�a�a�3�c�U�R�N�0�c �j�R �R�n�a �C�N�8�R�a�L���I �0�3�c�,�a�C�U�A
�j�C�R�N �R�8 �� �i�n�a�C�N�< �K���,�@�C�N�3�Y �i�R �<�3�j �L�R�a�3 �C�N�j�n�C�j�C�R�N �R�N
�i�n�a�C�N�< �K���,�@�C�N�3�c�. �w�R�n �,���N �U�I���w �s�C�j�@ �c�R�L�3 �R�8 �j�@�3
�R�N�I�C�N�3 ���q���C�I���$�I�3 �c�C�L�n�I���j�R�a�c �c�n�,�@ ���c�K���a�j�C�N �m�<���a�j�3���c�.
���N�j�@�R�N�w �K�R�a�U�@�3�j�j���c�. �R�a�T���n�I �`�3�N�0�3�I�I���c�Y

�` �i�a���N�c�C�j�C�R�N �8�n�N�,�j�C�R�N�c �q�c �,�R�L�U�n�j�3�0 �8�n�N�,�j�C�R�N�c�. �,�R�L�A
�U���a�C�c�R�N �j�R �b�C�U�c�3�a�Q�N�3 �c�@�R�n�I�0 �N�R�j �,�R�N�8�n�c�3 �j�@�3
�j�a���N�c�C�j�C�R�N �8�n�N�,�j�C�R�N�R�8 �� �i�n�a�C�N�< �L���,�@�C�N�3�� �s�C�j�@ �j�@�3
�8�n�N�,�j�C�R�N �j�@���j �j�@�3 �L���,�@�C�N�3 �,�R�L�U�n�j�3�c�Y �i�@�3 �j�a���N�c�C�j�C�R�N
�8�n�N�,�j�C�R�N �C�c ���~�N�C�j�3�8�n�N�,�j�C�R�N�. �s�C�j�@���]���]�C�N�U�n�j�c ���N�0
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�����]���]�R�n�j�U�n�j�c�Y �V�+���N �w�R�n �c�3�3 �s�@�w�]�W �i�@�3 �L���,�@�C�N�3 �,���N
�,�R�L�U�n�j�3 ���N�C�N�~�N�C�j�3�8�n�N�,�j�C�R�N�û �j�@���j �j���G�3�c ���c �C�N�U�n�j ��
�c�j�a�C�N�<�' �n �\��� ���
̂_ �R�8 ���a�$�C�j�a���a�w �I�3�N�<�j�@ ���N�0 �L�C�<�@�j ���I�c�R
�U�a�R�0�n�,�3 ���N ���a�$�C�j�a���a�w �I�3�N�<�j�@ �c�j�a�C�N�< ���c �R�n�j�U�n�j�Y
�B�N �R�n�a �8�R�a�L���I �0�3�~�N�C�j�C�R�N�. �s�3 �C�0�3�N�j�C�~�3�0 �j�@�3 �L���,�@�C�N�3
�s�C�j�@ �C�j�c �j�a���N�c�C�j�C�R�N �8�n�N�,�j�C�R�N �c�C�N�,�3 �j�@�3 �j�a���N�c�C�j�C�R�N �8�n�N�,�A
�j�C�R�N �j�3�I�I�c �n�c �3�q�3�a�w�j�@�C�N�< �s�3 �N�3�3�0 �j�R �G�N�R�s ���$�R�n�j
�j�@�3 �i�n�a�C�N�< �L���,�@�C�N�3�. ���N�0 �@�3�N�,�3 �c�3�a�q�3�c ���c �� �<�R�R�0
�L���j�@�3�L���j�C�,���I �a�3�U�a�3�c�3�N�j���j�C�R�N �R�8 �C�j�Y �i�@�C�c �,�@�R�C�,�3 �R�8
�a�3�U�a�3�c�3�N�j���j�C�R�N �C�c �c�R�L�3�s�@���j ���a�$�C�j�a���a�w�. ���N�0 �C�c �$���c�3�0
�R�N �R�n�a �,�R�N�q�3�N�j�C�R�N �j�@���j �j�@�3 �c�j���j�3 �c�U���,�3 �C�c ���I�s���w�c �j�@�3
�N�n�L�$�3�a�c�\��� �w � �� 
7 ���^�. �s�@�3�a�3 �s�3 �n�c�3�� ���c �R�n�a �c�j���a�j�C�N�<
�c�j���j�3 ���N�0�� 
7 �� ���c �R�n�a �@���I�j�C�N�< �c�j���j�3�Y �Q�j�@�3�a �j�3�u�j�c �n�c�3
�0�C�{�3�a�3�N�j �,�R�N�q�3�N�j�C�R�N�c ���N�0 �c�R �j�@�3�C�a �L���j�@�3�L���j�C�,���I
�0�3�~�N�C�j�C�R�N �R�8 �� �i�n�a�C�N�< �L���,�@�C�N�3 �L�C�<�@�j �I�R�R�G �c�n�U�3�a�A
�~�,�C���I�I�w �0�C�{�3�a�3�N�j�. ���I�j�@�R�n�<�@ �n�I�j�C�L���j�3�I�w �C�j �0�3�c�,�a�C�$�3�c
�j�@�3 �c���L�3 �,�R�L�U�n�j���j�C�R�N���I �U�a�R�,�3�c�c ���N�0 �@���c �j�@�3 �c���L�3
�,�R�L�U�n�j���j�C�R�N���I �U�R�s�3�a�c�Y
�7�R�a �3�u���L�U�I�3�.�b�C�U�c�3�a���c �j�3�u�j���I�I�R�s�c �� �L�R�a�3 �<�3�N�3�a���I
�c�3�j �R�8 �c�j���j�3�c�� ���N�0 ���I�I�R�s �j�R �0�3�c�C�<�N���j�3 ���a�$�C�j�a���a�w �3�I�A
�3�L�3�N�j�c �R�8�� ���c �c�j���a�j�C�N�< ���N�0 �@���I�j�C�N�< �c�j���j�3�c�. �j�@�R�n�<�@
�$�w �c�C�L�U�I�3 �a�3�I���$�3�I�C�N�< �R�8 �j�@�3 �c�j���j�3�c �R�N�3 �,���N �c�3�3 �j�@���j
�j�@�C�c �@���c �N�R �3�{�3�,�j �R�N �j�@�3 �,�R�L�U�n�j���j�C�R�N���I �U�R�s�3�a �R�8
�j�@�3 �L�R�0�3�I�Y �b�C�U�c�3�a ���I�c�R �a�3�c�j�a�C�,�j�c ���j�j�3�N�j�C�R�N �j�R �i�n�a�C�N�<
�L���,�@�C�N�3�c �j�@���j �R�n�j�U�n�j �R�N�I�w �� �c�C�N�<�I�3 �$�C�j�Y �B�N �c�n�,�@ �,���c�3�c�.
�C�j �C�c �,�R�N�q�3�N�C�3�N�j �j�R �@���q�3�j�s�R�@���I�j�C�N�< �c�j���j�3�c�- �R�N�3 �R�8
�j�@�3�L �C�c �0�3�c�C�<�N���j�3�0 ���c �j�@�3 ���� �@���I�j�C�N�< �c�j���j�3�� �V�R�8�j�3�N
�G�N�R�s�N ���c �j�@�3�a�3�E�3�,�j�C�N�< �c�j���j�3�W ���N�0 �j�@�3 �R�j�@�3�a ���c �j�@�3 ����
�@���I�j�C�N�< �c�j���j�3�� �V�R�8�j�3�N �G�N�R�s�N ���c �j�@�3���,�,�3�U�j�C�N�< �c�j���j�3�W�Y
�i�@�n�c �C�N�c�j�3���0 �R�8 �s�a�C�j�C�N�<�� �R�a���. �j�@�3 �L���,�@�C�N�3 �s�C�I�I �3�N�j�3�a
�C�N�j�R �R�N�3 �R�8 �j�@�3�c�3 �c�j���j�3�c ���N�0 �@���I�j�Y �i�@�C�c ���<���C�N �L���G�3�c
�N�R �0�C�{�3�a�3�N�,�3 �j�R �j�@�3 �,�R�L�U�n�j���j�C�R�N���I �U�R�s�3�a�. �j�@�R�n�<�@
�s�3 �U�a�3�8�3�a �j�R �,�R�N�c�C�0�3�a �j�@�3 �L�R�a�3 �<�3�N�3�a���I �L�R�0�3�I �s�C�j�@
�L�n�I�j�C�A�$�C�j �R�n�j�U�n�j�c�Y �7�C�N���I�I�w�. �b�C�U�c�3�a �,�R�N�c�C�0�3�a�c ���I�c�R �8�n�N�,�A
�j�C�R�N�c �s�C�j�@ �C�N�U�n�j �C�N�� 
_ �8�R�a ���N ���a�$�C�j�a���a�w ���I�U�@���$�3�j��
�V���N�0 �@�3�N�,�3 �0�C�c�j�C�<�n�C�c�@�3�c �$�3�j�s�3�3�N �j�@�3�C�N�U�n�j ���I�U�@���$�3�j
�s�@�C�,�@ �@�3 �0�3�N�R�j�3�c ���c�� ���N�0 �j�@�3�j���U�3 ���I�U�@���$�3�j�s�@�C�,�@
�@�3 �0�3�N�R�j�3�c ���c�� �W�. �s�@�C�I�3 �s�3 �a�3�c�j�a�C�,�j ���j�j�3�N�j�C�R�N �j�R �8�n�N�,�A
�j�C�R�N�c �s�C�j�@ �$�C�N���a�w �c�j�a�C�N�<�c ���c �C�N�U�n�j�Y �i�@�3 �$�R�j�j�R�L �I�C�N�3 �C�c
�j�@���j �b�C�U�c�3�a �0�3�~�N�3�c �i�n�a�C�N�< �L���,�@�C�N�3�c ���c ���c�3�q�3�N �j�n�U�I�3
�,�R�N�c�C�c�j�C�N�< �R�8 �j�@�3 �c�j���j�3 �c�U���,�3�. �C�N�U�n�j ���I�U�@���$�3�j�. �j���U�3
���I�U�@���$�3�j�. �j�a���N�c�C�j�C�R�N �8�n�N�,�j�C�R�N�. �c�j���a�j�C�N�< �c�j���j�3�. ���,�,�U�3�j�C�N�<
�c�j���j�3�. ���N�0 �a�3�E�3�,�j�C�N�< �c�j���j�3�Y �v�3�j�. �j�@�C�c �C�c �c�C�L�U�I�w �� �0�C�8�A
�8�3�a�3�N�j �a�3�U�a�3�c�3�N�j���j�C�R�N �R�8 �j�@�3 �c���L�3 �,�R�N�,�3�U�j�. �E�n�c�j ���c ��
�<�a���U�@ �,���N �$�3 �a�3�U�a�3�c�3�N�j�3�0 �C�N �3�C�j�@�3�a ���0�E���,�3�N�,�w �I�C�c�j �R�a
���0�E���,�3�N�,�w �L���j�a�C�u �8�R�a�L�Y

�f�Y�:�Y�S�i�n�a�C�N�< �L���,�@�C�N�3�c ���c �U�a�R�<�a���L�L�C�N�< �I���N�<�n���<�3�c

�i�@�3 �N���L�3 ���i�n�a�C�N�< �L���,�@�C�N�3���. �s�C�j�@ �C�j�c ���j���U�3�� ���N�0 ���@�3���0�� �3�q�R�G�3�c ��
�U�@�w�c�C�,���I �R�$�E�3�,�j�. �s�@�C�I�3 �� �U�a�R�<�a���L �C�c �n�I�j�C�L���j�3�I�w�. �� �U�C�3�,�3 �R�8 �j�3�u�j�Y �#�n�j �s�3
�,���N �j�@�C�N�G �R�8 �� �i�n�a�C�N�< �L���,�@�C�N�3 ���c �� �U�a�R�<�a���L ���c �s�3�I�I�Y �7�R�a �3�u���L�U�I�3�.
�,�R�N�c�C�0�3�a �j�@�3 �i�n�a�C�N�< �K���,�@�C�N�3�� �R�8�2�u���L�U�I�3 �f�Y�S�z�j�@���j �,�R�L�U�n�j�3�c �j�@�3
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�S�k�K�R�c�j �U�a�R�<�a���L�L�C�N�< �I���N�<�n���<�3�c �n�c�3
���a�a���w�c �R�8 �~�u�3�0 �c�C�y�3�. �s�@�C�I�3 �� �i�n�a�C�N�<
�L���,�@�C�N�3���c �j���U�3 �C�c �n�N�$�R�n�N�0�3�0�. �j�@�R�n�<�@
�R�8 �,�R�n�a�c�3 �j�@�3�a�3 �C�c �N�R �N�3�3�0 �j�R �c�j�R�a�3 ���N
�C�N�~�N�C�j�3 �N�n�L�$�3�a �R�8�Ø�c�w�L�$�R�I�c�Y �B�8 �w�R�n
�s���N�j�. �w�R�n �,���N �j�@�C�N�G �R�8 �j�@�3 �j���U�3 ���c ��
�I�C�c�j �j�@���j �c�j���a�j�c �R�{ ���j �c�R�L�3 �� �I�3�N�<�j�@ �j�@���j
�C�c �E�n�c�j �I�R�N�< �3�N�R�n�<�@ �j�R �c�j�R�a�3 �j�@�3 �C�N�U�n�j�.
�$�n�j �C�c �0�w�N���L�C�,���I�I�w �<�a�R�s�N �C�N �c�C�y�3 ���c �j�@�3
�i�n�a�C�N�< �L���,�@�C�N�3���c �@�3���0 �3�u�U�I�R�a�3�c �N�3�s
�U�R�c�C�j�C�R�N�c�Y

�8�n�N�,�j�C�R�N�� �ö�� �c�n�,�@ �j�@���j�� �ö���	�'�
 �� �� �C�{�' �C�c �� �U���I�C�N�0�a�R�L�3�Y �r�3 �,���N ���I�c�R
�0�3�c�,�a�C�$�3 �j�@�C�c �L���,�@�C�N�3 ���c ���U�a�R�<�a���L�n�c�C�N�< �j�@�3 �T�w�j�@�R�N�A�I�C�G�3 �U�c�3�n�0�R�,�R�0�3
�R�8 �j�@�3 �8�R�a�L �$�3�I�R�s
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�[�B�� �� �[�B�� �� �������� �� �[�B���Q�������� ���,���� ���,���� �������@�«
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�L�I ���V�W�D�W�H� � �� �	�	 �7�D�S�H�>�K�H�D�G�@� � �
���
 ��
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�7�D�S�H�>�K�H�D�G�@� �
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�K�H�D�G��� �� �� �P�R�Y�H �U�L�J�K�W

������ �� �P�R�U�H �L�I �V�W�D�W�H�P�H�Q�W�V �K�H�U�H

�i�@�3 �U���a�j�C�,�n�I���a �0�3�j���C�I�c �R�8 �j�@�C�c �U�a�R�<�a���L ���a�3 �N�R�j �C�L�U�R�a�j���N�j�Y �r�@���j �C�c
�C�L�U�R�a�j���N�j �C�c �j�@���j �s�3 �,���N �0�3�c�,�a�C�$�3 �i�n�a�C�N�< �L���,�@�C�N�3�c ���c�U�a�R�<�a���L�c�Y �K�R�a�3�A
�R�q�3�a�. �N�R�j�3 �j�@���j �s�@�3�N �j�a���N�c�I���j�C�N�< �� �i�n�a�C�N�< �L���,�@�C�N�3 �C�N�j�R �� �U�a�R�<�a���L�. �j�@�3
�i���U�3�$�3�,�R�L�3�c ���I�C�c�j�R�a���a�a���w�j�@���j �,���N �@�R�I�0 �q���I�n�3�c �8�a�R�L �j�@�3 �~�N�C�j�3 �c�3�j�� �Y�S�k

�i�@�3 �@�3���0 �U�R�c�C�j�C�R�N �,���N �$�3 �j�@�R�n�<�@�j �R�8 ���c ���N �C�N�j�3�<�3�a �q���I�n�3�0 �q���a�C���$�I�3 �j�@���j
�,���N �@�R�I�0 �C�N�j�3�<�3�a�c �R�8 �n�N�$�R�n�N�0�3�0 �c�C�y�3�Y �B�N �,�R�N�j�a���c�j�. �j�@�3 �,�n�a�a�3�N�j �c�j���j�3 �,���N
�R�N�I�w �@�R�I�0 �R�N�3 �R�8 �� �~�u�3�0 �N�n�L�$�3�a �R�8 �q���I�n�3�c�Y �B�N �U���a�j�C�,�n�I���a�. �C�8 �j�@�3 �N�n�L�$�3�a
�R�8 �c�j���j�3�c �C�c���. �j�@�3�N �s�3 �,���N �a�3�U�a�3�c�3�N�j �j�@�3 �c�j���j�3 �R�8 �j�@�3 �i�n�a�C�N�< �L���,�@�C�N�3 �n�c�A
�C�N�<	1�I�R�<��	2�$�C�j�c�Y �2�\�n�C�q���I�3�N�j�I�w�. �C�8 �R�n�a �U�a�R�<�a���L�L�C�N�< �I���N�<�n���<�3 �@���0 �R�N�I�w
�#�R�R�I�3���N�V�C�Y�3�Y�.���g���A�q���I�n�3�0�W �q���a�C���$�I�3�c�. �j�@�3�N �s�3 �,�R�n�I�0 �a�3�U�I���,�3 �j�@�3 �q���a�C���$�I�3
�V�W�D�W�H�s�C�j�@	1�I�R�<��	2�c�n�,�@ �q���a�C���$�I�3�c�Y �b�C�L�C�I���a�I�w�. �s�3 �,���N �a�3�U�a�3�c�3�N�j �3���,�@
�3�I�3�L�3�N�j �R�8 �j�@�3 ���I�U�@���$�3�j�� �n�c�C�N�<	1�I�R�<�]���]	2�$�C�j�c�Y �?�3�N�,�3 �C�8 �R�n�a �U�a�R�<�a���L�A
�L�C�N�< �I���N�<�n���<�3 �@���0 �R�N�I�w �#�R�R�I�3���N �q���I�n�3�0 ���a�a���w�c�. �s�3 �,�R�n�I�0 �a�3�U�I���,�3 �j�@�3
���a�a���w�7�D�S�H�s�C�j�@	1�I�R�<�]���]	2�c�n�,�@ ���a�a���w�c�Y

�f�Y�:�Y�l�i�n�a�C�N�< �L���,�@�C�N�3�c ���N�0 �M���M�/�Z�Z �U�a�R�<�a���L�c

�;�C�q�3�N �j�@�3 ���$�R�q�3 �0�C�c�,�n�c�c�C�R�N�. �C�j �L�C�<�@�j �N�R�j �$�3 �c�n�a�U�a�C�c�C�N�< �j�@���j �i�n�a�C�N�<
�L���,�@�C�N�3�c �j�n�a�N �R�n�j �j�R �$�3 �3�\�n�C�q���I�3�N�j �j�R �M���M�/�Z�Z �U�a�R�<�a���L�c�Y �M�3�q�3�a�A
�j�@�3�I�3�c�c�. �j�@�C�c �C�c ���N �C�L�U�R�a�j���N�j �a�3�c�n�I�j�. ���N�0 �j�@�3 �~�a�c�j �R�8 �L���N�w �R�j�@�3�a �c�n�,�@
�3�\�n�C�q���I�3�N�,�3 �a�3�c�n�I�j�c �s�3 �s�C�I�I �c�3�3 �C�N �j�@�C�c �$�R�R�G�Y
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�i�@�3�R�a�3�L �f�Y�S�l�! �i�n�a�C�N�< �L���,�@�C�N�3�c ���N�0 �M���M�/�Z�Z �U�a�R�<�a���L�c�Y�7�R�a �3�q�3�a�w
�û 
C �\��� ���^
_ �B �\��� ��� 
̂_�.�û �C�c �,�R�L�U�n�j���$�I�3 �$�w �� �M���M�/�Z�Z �U�a�R�<�a���L �C�8
���N�0 �R�N�I�w �C�8 �j�@�3�a�3 �C�c �� �i�n�a�C�N�< �K���,�@�C�N�3�� �j�@���j �,�R�L�U�n�j�3�c�û�Y

�T�a�R�R�8 �B�0�3���-�Q�N�,�3 ���<���C�N�. �j�R �U�a�R�q�3 �c�n�,�@ ���N �3�\�n�C�q���I�3�N�,�3 �j�@�3�R�a�3�L�. �s�3
�N�3�3�0 �j�R �c�@�R�s �j�s�R �0�C�a�3�,�j�C�R�N�c�Y �r�3 �N�3�3�0 �j�R �$�3 ���$�I�3 �j�R�V�S�W�j�a���N�c�8�R�a�L ��
�i�n�a�C�N�< �L���,�@�C�N�3�� �j�R �� �M���M�/�Z�Z �U�a�R�<�a���L�� �j�@���j �,�R�L�U�n�j�3�c �j�@�3 �c���L�3
�8�n�N�,�j�C�R�N ���c�� ���N�0�V�l�W�j�a���N�c�8�R�a�L �� �M���M�/�Z�Z �U�a�R�<�a���L�� �C�N�j�R �� �i�n�a�C�N�<
�L���,�@�C�N�3�� �j�@���j �,�R�L�U�n�j�3�c �j�@�3 �c���L�3 �8�n�N�,�j�C�R�N ���c�� �Y

�i�@�3 �C�0�3�� �R�8 �j�@�3 �U�a�R�R�8 �C�c �C�I�I�n�c�j�a���j�3�0 �C�N�7�C�<�Y �f�Y�S�z�Y �i�R �c�@�R�s�V�S�W�. �<�C�q�3�N ��
�i�n�a�C�N�< �L���,�@�C�N�3�� �. �s�3 �s�C�I�I �,�a�3���j�3 �� �M���M�/ �U�a�R�<�a���L�� �j�@���j �s�C�I�I �@���q�3
���N ���a�a���w�7�D�S�H�8�R�a �j�@�3 �j���U�3 �R�8�� ���N�0 �c�,���I���a �V�C�Y�3�Y�. �N�R�N ���a�a���w�W �q���a�C���$�I�3�V�c�W
�V�W�D�W�H�8�R�a �j�@�3 �c�j���j�3 �R�8�� �Y �b�U�3�,�C�~�,���I�I�w�. �c�C�N�,�3 �j�@�3 �c�j���j�3 �R�8 �� �i�n�a�C�N�< �L���A
�,�@�C�N�3 �C�c �N�R�j �C�N�\��� ��� �̂$�n�j �a���j�@�3�a �C�N �� �I���a�<�3�a �c�3�j�<���>�. �s�3 �s�C�I�I �n�c�3	1�I�R�<��	2
�q���a�C���$�I�3�c�V�W�D�W�H�B�� �.�w�.�V�W�D�W�H�B	1�I�R�<��	2 
7 ���q���a�C���$�I�3�c �j�R �c�j�R�a�3 �j�@�3 �a�3�U�a�3�A
�c�3�N�j���j�C�R�N �R�8 �j�@�3 �c�j���j�3�Y �b�C�L�C�I���a�I�w�. �j�R �3�N�,�R�0�3 �j�@�3 �I���a�<�3�a ���I�U�@���$�3�j�� �R�8 �j�@�3
�j���U�3�. �s�3 �s�C�I�I �n�c�3	1�I�R�<�]���]	2���a�a���w�c�7�D�S�H�B�� �.�w�.�7�D�S�H�B	1�I�R�<�]���]	2 
7 ���. �c�n�,�@
�j�@���j �j�@�3���•�ƒ �I�R�,���j�C�R�N �R�8 �j�@�3�c�3 ���a�a���w�c �3�N�,�R�0�3�c �j�@�3���•�ƒ �c�w�L�$�R�I �C�N �j�@�3 �j���U�3
�8�R�a �3�q�3�a�w �j���U�3�Y �m�c�C�N�< �j�@�3 �8���,�j �j�@���j�3�q�3�a�w�8�n�N�,�j�C�R�N �,���N �$�3 �,�R�L�U�n�j�3�0 �$�w ��
�M���M�/ �U�a�R�<�a���L�. �s�3 �s�C�I�I �$�3 ���$�I�3 �j�R �,�R�L�U�n�j�3 �j�@�3 �j�a���N�c�C�j�C�R�N �8�n�N�,�j�C�R�N �R�8
�� �. �a�3�U�I���,�C�N�< �L�R�q�C�N�< �I�3�8�j ���N�0 �a�C�<�@�j �$�w �0�3�,�a�3�L�3�N�j�C�N�< ���N�0 �C�N�,�a�3�L�3�N�j�C�N�<
�L�a�3�c�U�3�,�j�C�q�3�I�w�Y

�r�3 �c�@�R�s�V�l�W�n�c�C�N�< �q�3�a�w �c�C�L�C�I���a �C�0�3���c�Y �;�C�q�3�N �� �U�a�R�<�a���L�� �j�@���j
�n�c�3�c�� ���a�a���w �q���a�C���$�I�3�c ���N�0�� �c�,���I���a �q���a�C���$�I�3�c�. �s�3 �s�C�I�I �,�a�3���j�3 �� �i�n�a�C�N�<
�L���,�@�C�N�3 �s�C�j�@ ���$�R�n�j���} �c�j���j�3�c �j�R �3�N�,�R�0�3 �j�@�3 �q���I�n�3�c �R�8 �c�,���I���a �q���a�C���$�I�3�c�.
���N�0 ���N ���I�U�@���$�3�j �R�8 ���$�R�n�j���| �c�R �s�3 �,���N �3�N�,�R�0�3 �j�@�3 ���a�a���w�c �n�c�C�N�< �R�n�a
�j���U�3�Y �V�i�@�3 �a�3���c�R�N �j�@�3 �c�C�y�3�c ���a�3 �R�N�I�w �����$�R�n�j�����| ���N�0���} �C�c �j�@���j �s�3 �s�C�I�I
�N�3�3�0 �j�R ���0�0 �c�R�L�3 �c�w�L�$�R�I�c ���N�0 �c�j�3�U�c �8�R�a �$�R�R�G�G�3�3�U�C�N�< �U�n�a�U�R�c�3�c�Y�W �i�@�3
�i�n�a�C�N�< �K���,�@�C�N�3�� �s�C�I�I �c�C�L�n�I���j�3 �3���,�@ �C�j�3�a���j�C�R�N �R�8 �j�@�3 �U�a�R�<�a���L�� �$�w
�n�U�0���j�C�N�< �C�j�c �c�j���j�3 ���N�0 �j���U�3 ���,�,�R�a�0�C�N�<�I�w�Y
`

�T�a�R�R�8 �R�8�i�@�3�R�a�3�L �f�Y�S�l�Y�r�3 �N�R�s �U�a�R�q�3 �j�@�3 ���C�8�� �0�C�a�3�,�j�C�R�N �R�8�i�@�3�R�A
�a�3�L �f�Y�S�l�. �N���L�3�I�w �s�3 �c�@�R�s �j�@���j �<�C�q�3�N �� �i�n�a�C�N�< �L���,�@�C�N�3�� �. �s�3 �,���N
�~�N�0 �� �M���M�/�Z�Z �U�a�R�<�a���L�� �n �c�n�,�@ �j�@���j �8�R�a �3�q�3�a�w �C�N�U�n�j�' �. �C�8�� �@���I�j�c
�R�N �C�N�U�n�j�' �s�C�j�@ �R�n�j�U�n�j�( �j�@�3�N�� �n �	�'�
 �� �( �Y �#�3�,���n�c�3 �$�w�i�@�3�R�a�3�L �f�Y�e
�3�N�@���N�,�3�0 ���N�0 �U�I���C�N �M���M�/�Z�Z ���a�3 �3�\�n�C�q���I�3�N�j �C�N �U�R�s�3�a�. �C�j �C�c �c�n�|�,�C�3�N�j
�j�R �,�R�N�c�j�a�n�,�j ���N �3�N�@���N�,�3�0 �M���M�/�Z�Z �U�a�R�<�a���L �j�@���j �@���c �j�@�C�c �U�a�R�U�3�a�j�w�Y
�K�R�a�3�R�q�3�a�. �c�C�N�,�3 �R�n�a �<�R���I �C�c �E�n�c�j �j�R �c�@�R�s �c�n�,�@ �� �U�a�R�<�a���L�� �n �3�u�C�c�j�c�. �s�3
�0�R�N���j �N�3�3�0 �j�R �s�a�C�j�3 �R�n�j �j�@�3 �8�n�I�I �,�R�0�3 �R�8�� �n �I�C�N�3 �$�w �I�C�N�3�. ���N�0 �,���N �j���G�3
���0�q���N�j���<�3 �R�8 �R�n�a �q���a�C�R�n�c ���c�w�N�j���,�j�C�, �c�n�<���a�� �C�N �0�3�c�,�a�C�$�C�N�< �C�j�Y

�i�@�3 �G�3�w �R�$�c�3�a�q���j�C�R�N �C�c �j�@���j �$�w�i�@�3�R�a�3�L �:�Y�f�s�3 �,���N �,�R�L�U�n�j�3�3�q�3�a�w
�~�N�C�j�3 �8�n�N�,�j�C�R�N �n�c�C�N�< �� �M���M�/ �U�a�R�<�a���L�Y �B�N �U���a�j�C�,�n�I���a�. �,�R�N�c�C�0�3�a �j�@�3
�8�n�N�,�j�C�R�N�� 
C �<���> 
N �� �B �<���> 
N �� 
N �\°� ¶�^�,�R�a�a�3�c�U�R�N�0�C�N�< �j�R �R�n�a �i�n�a�C�N�<
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�7�C�<�n�a�3 �f�Y�S�z�- �+�R�L�U���a�C�N�< �� �i�n�a�C�N�< �K���,�@�C�N�3 �j�R �� �M���M�/�Z�Z �U�a�R�<�a���L�Y �#�R�j�@ �@���q�3 ���N
�n�N�$�R�n�N�0�3�0 �L�3�L�R�a�w �,�R�L�U�R�N�3�N�j �V�j�@�3�j���U�3�8�R�a �� �i�n�a�C�N�< �L���,�@�C�N�3�. ���N�0 �j�@�3���a�a���w�c�8�R�a ��
�M���M�/�Z�Z �U�a�R�<�a���L�W�. ���c �s�3�I�I ���c �� �,�R�N�c�j���N�j �I�R�,���I �L�3�L�R�a�w �V�c�j���j�3�8�R�a �� �i�n�a�C�N�< �L���,�@�C�N�3�. ���N�0
�c�,���I���a �q���a�C���$�I�3�c�8�R�a �� �M���M�/�Z�Z �U�a�R�<�a���L�W�Y �#�R�j�@ �,���N �R�N�I�w ���,�,�3�c�c ���j �3���,�@ �c�j�3�U �R�N�3 �I�R�,���j�C�R�N
�R�8 �j�@�3 �n�N�$�R�n�N�0�3�0 �L�3�L�R�a�w�. �j�@�C�c �C�c �j�@�3 ���@�3���0�� �I�R�,���j�C�R�N �8�R�a �� �i�n�a�C�N�< �L���,�@�C�N�3�. ���N�0 �j�@�3
�q���I�n�3 �R�8 �j�@�3 �C�N�0�3�u �q���a�C���$�I�3�L�8�R�a �� �M���M�/�Z�Z �U�a�R�<�a���L�Y

�K���,�@�C�N�3�Y �r�3 �,���N �3�N�,�R�0�3�<���>�n�c�C�N�<�\��� ����̂õ�.�� �n�c�C�N�<�\��� ����̂õ
�¬
�. ���N�0�\°� ¶�^

�n�c�C�N�<�\��� ����̂. �s�@�3�a�3�ï �� 	1�I�R�<��	2���N�0�ï�¥ �� 	1�I�R�<�]���]	2�Y �?�3�N�,�3 �s�3 �,���N
�C�0�3�N�j�C�8�w�� �s�C�j�@ �� �8�n�N�,�j�C�R�N�� 
C �\��� ���^�õ
N �\��� ���^�õ
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N �\��� ���^�õ
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�\��� ����̂. ���N�0 �$�w�i�@�3�R�a�3�L �:�Y�f�j�@�3�a�3 �3�u�C�c�j�c �� �~�N�C�j�3 �I�3�N�<�j�@ �M���M�/ �U�a�R�<�a���L
�&�R�P�S�X�W�H�0�j�@���j �,�R�L�U�n�j�3�c �j�@�C�c �8�n�N�,�j�C�R�N�� �Y �i�@�3 �3�N�@���N�,�3�0 �M���M�/�Z�Z
�U�a�R�<�a���L �j�R �c�C�L�n�I���j�3�� �s�C�I�I �$�3 �j�@�3 �8�R�I�I�R�s�C�N�<�-
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�L ��� �G�L�U�H�F�W�L�R�Q
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�*�2�7�2�����P�D�L�Q�O�R�R�S�����1�2�7�(�4�8�$�/���V�W�D�W�H���N�� �� ����
�F�R�S�\ �7�D�S�H �W�R�<�� �<�Y�D�O�L�G����

�s�@�3�a�3 �s�3 �n�c�3�V�W�D�W�H���c �c�@�R�a�j�@���N�0 �8�R�a �j�@�3 �j�n�U�I�3 �R�8 �q���a�C���$�I�3�c
�V�W�D�W�H�B���.�w�.�V�W�D�W�H�B�ï 
7 �� ���N�0�7�D�S�H�>�L�@���c �c�@�R�a�j�@���N�0 �8�R�a�7�D�S�H�B���>�L�@
�.�w�.�7�D�S�H�B�ï�¥
7 ���>�L�@�s�@�3�a�3�ï �� 	1�I�R�<��	2���N�0�ï�¥�� 	1�I�R�<�]���]	2�Y

�B�N �j�@�3 �0�3�c�,�a�C�U�j�C�R�N ���$�R�q�3 �s�3 ���I�c�R �j���G�3 ���0�q���N�j���<�3 �R�8 �R�n�a�*�2�7�2�c�w�N�A
�j���,�j�C�, �c�n�<���a ���c �s�3�I�I ���c �@���q�C�N�< ���,�,�3�c�c �j�R �j�@�3�1�2�7�(�4�8�$�/�8�n�N�,�j�C�R�N �j�R
�,�R�L�U���a�3 �j�s�R �c�j�a�C�N�<�c �R�8 �I�3�N�<�j�@�ï�Y �+�R�U�w�C�N�<�;�>���@�.�w�.�;�>�� 
7 ���@�V�s�@�3�a�3��
�C�c �j�@�3 �c�L���I�I�3�c�j �C�N�j�3�<�3�a �c�n�,�@ �j�@���j�;�Y�D�O�L�G�>�� �@�� �� �W �j�R �I�R�,���j�C�R�N�c�7�D�S�H�>���@
�.�w�.�7�D�S�H�>�� �@�,���N �$�3 �0�R�N�3 �$�w �� �c�C�L�U�I�3 �I�R�R�U�. ���N�0 �s�3 �,���N �n�c�3 �� �c�C�L�C�I���a
�I�R�R�U ���j �j�@�3 �3�N�0 �j�R �,�R�U�w �j�@�3 �j���U�3 �C�N�j�R �j�@�3�<���a�a���w �V�L���a�G�C�N�< �s�@�3�a�3 �j�R
�c�j�R�U �n�c�C�N�<�<�Y�D�O�L�G�W�Y �b�C�N�,�3 �3�q�3�a�w �c�j�3�U �R�8 �j�@�3 �L���C�N �I�R�R�U �R�8 �j�@�3 ���$�R�q�3
�U�a�R�<�a���L �U�3�a�8�3�,�j�I�w �L�C�L�C�,�c �j�@�3 �,�R�L�U�n�j���j�C�R�N �R�8 �j�@�3 �i�n�a�C�N�< �K���,�@�C�N�3��
���c�&�R�P�S�X�W�H�0�,�R�L�U�n�j�3�c �j�@�3 �j�a���N�c�C�j�C�R�N �R�8 �j�@�3 �i�n�a�C�N�< �K���,�@�C�N�3�. ���N�0 �j�@�3
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�U�a�R�<�a���L �,���a�a�C�3�c �R�n�j �3�u���,�j�I�w �j�@�3 �0�3�~�N�C�j�C�R�N �R�8 �,�R�L�U�n�j���j�C�R�N �$�w �� �i�n�a�C�N�<
�K���,�@�C�N�3 ���c �U�3�a�/�3�~�N�C�j�C�R�N �f�Y�S�S�Y

�7�R�a �j�@�3 �R�j�@�3�a �0�C�a�3�,�j�C�R�N�. �c�n�U�U�R�c�3 �j�@���j�� �C�c �� �V�c�j���N�0���a�0�W �M���M�/�Z�Z
�U�a�R�<�a���L �s�C�j�@�" �I�C�N�3�c�.�ï �c�,���I���a �q���a�C���$�I�3�c�. ���N�0�ï�¥���a�a���w �q���a�C���$�I�3�c�Y �r�3
�s�C�I�I �c�@�R�s �j�@���j �j�@�3�a�3 �3�u�C�c�j�c �� �i�n�a�C�N�< �L���,�@�C�N�3�� �q �s�C�j�@���õ �� �ø �c�j���j�3�c
���N�0 ���I�U�@���$�3�j�� �R�8 �c�C�y�3�ø�¥�� �� �õ�¬ �j�@���j �,�R�L�U�n�j�3�c �j�@�3 �c���L�3 �8�n�N�,�j�C�R�N�c ���c
�� �V�s�@�3�a�3�ø�.�ø�¥���a�3 �c�R�L�3 �,�R�N�c�j���N�j�c �j�R �$�3 �0�3�j�3�a�L�C�N�3�0 �I���j�3�a�W�Y �> �b�U�3�,�C�~�A
�,���I�I�w�. �,�R�N�c�C�0�3�a �j�@�3 �8�n�N�,�j�C�R�N�� 
C �\��� ���^�õ 
N �\��� ���^�õ

�¬
�B �\��� ��� �̂õ 
N �\��� ���^�õ

�¬

�j�@���j �R�N �C�N�U�n�j �j�@�3 �,�R�N�j�3�N�j�c �R�8�� ���c �c�,���I���a �q���a�C���$�I�3�c ���N�0 �j�@�3 �,�R�N�j�3�N�j�c �R�8
�j�@�3 ���a�a���w �q���a�C���$�I�3�c ���j �I�R�,���j�C�R�N�L�C�N �j�@�3 �$�3�<�C�N�N�C�N�< �R�8 ���N �C�j�3�a���j�C�R�N�. �R�n�j�A
�U�n�j�c ���I�I �j�@�3 �N�3�s �q���I�n�3�c �R�8 �j�@�3�c�3 �q���a�C���$�I�3�c ���j �j�@�3 �3�N�0 �R�8 �j�@�3 �C�j�3�a���j�C�R�N�Y
�r�3 �,���N ���c�c�n�L�3 �s�C�j�@�R�n�j �I�R�c�c �R�8 �<�3�N�3�a���I�C�j�w �j�@���j�� �,�R�N�j���C�N�c �j�@�3 �q���a�C���$�I�3�c
�L�Q�G�H�[�L�Q�F�U�H�D�V�L�Q�J�.�$�W�]�H�U�R���N�0�9�L�V�L�W�H�G���c �s�3���q�3 �c�3�3�N �$�3�8�R�a�3�. ���N�0
�c�R �s�3 �,���N �,�R�L�U�n�j�3 �s�@�3�j�@�3�a�L�s�C�I�I �C�N�,�a�3���c�3 �R�a �0�3�,�a�3���c�3 �$���c�3�0 �R�N �j�@�3
�c�j���j�3 �R�8 �j�@�3�c�3 �q���a�C���$�I�3�c�Y ���I�c�R �N�R�j�3 �j�@���j�O�R�R�S�C�c �R�N�3 �R�8 �j�@�3 �c�,���I���a �q���a�C�A
���$�I�3�c �R�8�� �Y �?�3�N�,�3 �j�@�3 �i�n�a�C�N�< �L���,�@�C�N�3 �,���N �c�C�L�n�I���j�3 ���N �3�u�3�,�n�j�C�R�N �R�8
�� �C�N �R�N�3 �C�j�3�a���j�C�R�N �n�c�C�N�< �� �~�N�C�j�3 �8�n�N�,�j�C�R�N ���U�U�I�C�3�0 �j�R �C�j�c ���I�U�@���$�3�j�Y �i�@�3
�R�q�3�a���I�I �R�U�3�a���j�C�R�N �R�8 �j�@�3 �i�n�a�C�N�< �L���,�@�C�N�3 �s�C�I�I �$�3 ���c �8�R�I�I�R�s�c�-

�S�Y�i�@�3 �L���,�@�C�N�3�� �q �3�N�,�R�0�3�c �j�@�3 �,�R�N�j�3�N�j�c �R�8 �j�@�3 ���a�a���w �q���a�C���$�I�3�c �R�8�� �C�N
�C�j�c �j���U�3�. ���N�0 �j�@�3 �,�R�N�j�3�N�j�c �R�8 �j�@�3 �c�,���I���a �q���a�C���$�I�3�c �C�N �V�U���a�j �R�8�W �C�j�c �c�j���j�3�Y

�l�Y�B�N�C�j�C���I�I�w�. �j�@�3 �L���,�@�C�N�3�� �q �s�C�I�I �c�,���N �j�@�3 �C�N�U�n�j ���N�0 �,�R�U�w �j�@�3 �a�3�c�n�I�j �j�R
�j�@�3 �U���a�j�c �R�8 �j�@�3 �j���U�3 �,�R�a�a�3�c�U�R�N�0�C�N�< �j�R �j�@�3�; ���N�0�;�Y�D�O�L�G�q���a�C���$�I�3�c
�R�8�� �Y �V�r�3 �n�c�3 �c�R�L�3 �3�u�j�a�� �c�j���j�3�c ���N�0 ���I�U�@���$�3�j �c�w�L�$�R�I�c �j�R ���,�@�C�3�q�3
�j�@�C�c�Y�W

�k�Y�i�@�3 �L���,�@�C�N�3 �s�C�I�I�� �q �j�@�3�N �c�C�L�n�I���j�3�c �3���,�@ �C�j�3�a���j�C�R�N�c �R�8�� �$�w ���U�U�I�w�A
�C�N�< �j�@�3 �,�R�N�c�j���N�j �8�n�N�,�j�C�R�N �j�R �n�U�0���j�3 �j�@�3 �c�j���j�3 ���N�0 �j�@�3 �I�R�,���j�C�R�N �R�8 �j�@�3
�@�3���0�. ���c �I�R�N�< ���c �j�@�3�O�R�R�S�q���a�C���$�I�3 �R�8�� �3�\�n���I�c���Y

�:�Y�r�@�3�N �j�@�3 �I�R�R�U �q���a�C���$�I�3 �3�\�n���I�c���. �j�@�3 �L���,�@�C�N�3�� �q �s�C�I�I �c�,���N �j�@�3
�R�n�j�U�n�j ���a�a���w�c ���N�0 �,�R�U�w �j�@�3�L �j�R �j�@�3 �$�3�<�C�N�N�C�N�< �R�8 �j�@�3 �j���U�3�Y �V���<���C�N
�s�3 �,���N ���0�0 �c�R�L�3 �c�j���j�3�c ���N�0 ���I�U�@���$�3�j �c�w�L�$�R�I�c �j�R ���,�@�C�3�q�3 �j�@�C�c�Y�W

�9�Y���j �j�@�3 �3�N�0 �R�8 �j�@�C�c �c�,���N �j�@�3 �L���,�@�C�N�3�� �q �s�C�I�I �3�N�j�3�a �C�j�c �@���I�j�C�N�< �c�j���j�3�Y

�i�@�3 ���$�R�q�3 �C�c �N�R�j �� �8�n�I�I �8�R�a�L���I �0�3�c�,�a�C�U�j�C�R�N �R�8 �� �i�n�a�C�N�< �K���,�@�C�N�3�. �$�n�j
�R�n�a �<�R���I �C�c �E�n�c�j �j�R �c�@�R�s �j�@���j �c�n�,�@ �� �L���,�@�C�N�3 �3�u�C�c�j�c�Y �Q�N�3 �,���N �c�3�3 �j�@���j
�� �q �c�C�L�n�I���j�3�c �3�q�3�a�w �c�j�3�U �R�8�� �. ���N�0 �@�3�N�,�3 �,�R�L�U�n�j�3�c �j�@�3 �c���L�3 �8�n�N�,�j�C�R�N
���c�� �Y �

�` �i�n�a�C�N�< �K���,�@�C�N�3�c ���N�0 �M���M�/�Z�Z �U�a�R�<�a���L�c�Q�N�,�3 �w�R�n
�n�N�0�3�a�c�j���N�0 �j�@�3 �0�3�~�N�C�j�C�R�N�c �R�8 �$�R�j�@ �M���M�/�Z�Z �U�a�R�A
�<�a���L�c ���N�0 �i�n�a�C�N�< �K���,�@�C�N�3�c�.�i�@�3�R�a�3�L �f�Y�S�l�C�c �8���C�a�I�w
�c�j�a���C�<�@�j�8�R�a�s���a�0�Y �B�N�0�3�3�0�. �M���M�/�Z�Z �U�a�R�<�a���L�c ���a�3
�N�R�j ���c �L�n�,�@ �� �0�C�{�3�a�3�N�j �L�R�0�3�I �8�a�R�L �i�n�a�C�N�< �K���,�@�C�N�3�c
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���c �� �a�3�8�R�a�L�n�I���j�C�R�N �R�8 �j�@�3 �c���L�3 �L�R�0�3�I �C�N �U�a�R�<�a���L�A
�L�C�N�< �I���N�<�n���<�3 �N�R�j���j�C�R�N�Y �> �b�U�3�,�C�~�,���I�I�w�. �M���M�/�Z�Z
�U�a�R�<�a���L�c �,�R�a�a�3�c�U�R�N�0 �j�R �� �j�w�U�3 �R�8 �i�n�a�C�N�< �K���,�@�C�N�3�c
�G�N�R�s�N ���c�c�C�N�<�I�3 �j���U�3 �R�$�I�C�q�C�R�n�c �i�n�a�C�N�< �L���,�@�C�N�3�c�Y

�` �`�n�N�N�C�N�< �j�C�L�3 �3�\�n�C�q���I�3�N�,�3 �V�R�U�j�C�R�N���I�W�B�8 �s�3 �3�u���L�A
�C�N�3 �j�@�3 �U�a�R�R�8 �R�8�i�@�3�R�a�3�L �f�Y�S�l�j�@�3�N �s�3 �,���N �c�3�3 �j�@���j
�j�@�3 �3�\�n�C�q���I�3�N�,�3 �$�3�j�s�3�3�N �M���M�/�Z�Z �U�a�R�<�a���L�c ���N�0
�i�n�a�C�N�< �L���,�@�C�N�3�c �C�c �n�U �j�R �U�R�I�w�N�R�L�C���I �R�q�3�a�@�3���0 �C�N �j�@�3
�N�n�L�$�3�a �R�8 �c�j�3�U�c �a�3�\�n�C�a�3�0 �j�R �,�R�L�U�n�j�3 �j�@�3 �8�n�N�,�j�C�R�N�Y
�b�U�3�,�C�~�,���I�I�w�. �C�N �j�@�3 �i�a���N�c�8�R�a�L���j�C�R�N �R�8 �� �M���M�/�Z�Z
�U�a�R�<�a���L �j�R �� �i�n�a�C�N�< �L���,�@�C�N�3 �s�3 �n�c�3�0 �R�N�3 �c�j�3�U �R�8 �j�@�3
�L���,�@�C�N�3 �j�R �,�R�L�U�n�j�3 �R�N�3 �C�j�3�a���j�C�R�N �R�8 �j�@�3 �M���M�/�Z�Z
�U�a�R�<�a���L�. ���N�0 �c�R �C�8 �j�@�3 �M���M�/�Z�Z �U�a�R�<�a���L�� �j�R�R�G�	
�C�j�3�a���j�C�R�N�c �j�R �,�R�L�U�n�j�3 �j�@�3 �8�n�N�,�j�C�R�N�û �R�N �c�R�L�3 �C�N�U�n�j
�' �n �\��� ����̂‰���N�0�]�û �	�'�
�] �� ���. �j�@�3�N �j�@�3 �N�n�L�$�3�a �R�8 �c�j�3�U�c
�j�@���j �j�@�3 �i�n�a�C�N�< �L���,�@�C�N�3�� �q �j���G�3�c �C�c���	�	 �� �� �� ���

�V�s�@�3�a�3 �j�@�3 �3�u�j�a�����	�� �� ���
 �C�c �j�R �,�R�U�w �j�@�3 �C�N�U�n�j ���N�0
�R�n�j�U�n�j�W�Y �B�N �j�@�3 �R�j�@�3�a �0�C�a�3�,�j�C�R�N�. �R�n�a �U�a�R�<�a���L �j�R �c�C�L�A
�n�I���j�3 �� �L���,�@�C�N�3�� �j�R�R�G �R�N�3 �C�j�3�a���j�C�R�N �j�R �c�C�L�n�I���j�3 ��
�c�j�3�U �R�8�� �. �$�n�j �s�3 �n�c�3�0 �c�R�L�3 �c�w�N�j���,�j�C�, �c�n�<���a�. ���N�0
�C�N �U���a�j�C�,�n�I���a ���I�I�R�s�3�0 �R�n�a�c�3�I�8 �j�R �n�c�3 ���N�3�N�@���N�,�3�0
�M���M�/�Z�Z �U�a�R�<�a���L�Y �� �,���a�3�8�n�I �3�u���L�C�N���j�C�R�N �R�8 �j�@�3
�U�a�R�R�8 �R�8�i�@�3�R�a�3�L �f�Y�e�c�@�R�s�c �j�@���j �R�n�a �j�a���N�c�8�R�a�L���j�C�R�N
�R�8 ���N �3�N�@���N�,�3�0 �j�R �� �c�j���N�0���a�0 �M���M�/�Z�Z �V�n�c�C�N�< �j�@�3
���$�a�3���0�,�a�n�L�$�c�� ���N�0 ���s���C�j �8�R�a �j�@�3 �$�n�c�� �c�j�a���j�3�<�C�3�c�W
�s�R�n�I�0 ���j �j�@�3 �s�R�a�c�j �,���c�3 �3�u�U���N�0�	 �C�j�3�a���j�C�R�N�c �C�N�j�R
���	�	 �õ�
 �C�j�3�a���j�C�R�N�c�Y �i�@�C�c �j�n�a�N�c �R�n�j �j�@�3 �L�R�c�j �3�u�U�3�N�c�C�q�3
�c�j�3�U �R�8 ���I�I �j�@�3 �R�j�@�3�a �c�w�N�j���,�j�C�, �c�n�<���a �s�3 �n�c�3�0�Y �?�3�N�,�3 �C�8
�j�@�3 �i�n�a�C�N�< �L���,�@�C�N�3�� �j���G�3�c�	 �c�j�3�U�c �j�R �,�R�L�U�n�j�3�û �	�'�

�V�s�@�3�a�3�]�'�] �� �� ���N�0�]�û �	�'�
�] �� ���W �j�@�3�N �j�@�3 �V�c�j���N�0���a�0�W
�M���M�/�Z�Z �U�a�R�<�a���L�� �n �s�C�I�I �j���G�3���	�	 �õ �� �� �� ���
 �c�j�3�U�c
�j�R �,�R�L�U�n�j�3�û �	�'�
�Y �r�3 �s�C�I�I �,�R�L�3 �$���,�G �j�R �j�@�C�c �\�n�3�c�j�C�R�N
�R�8 �L�3���c�n�a�C�N�< �N�n�L�$�3�a �R�8 �,�R�L�U�n�j���j�C�R�N �c�j�3�U�c �I���j�3�a
�C�N �j�@�C�c �,�R�n�a�c�3�Y �7�R�a �N�R�s �j�@�3 �L���C�N �j���G�3 ���s���w �U�R�C�N�j
�C�c �j�@���j �M���M�/�Z�Z �U�a�R�<�a���L�c ���N�0 �i�n�a�C�N�< �K���,�@�C�N�3�c
���a�3 �a�R�n�<�@�I�w �3�\�n�C�q���I�3�N�j �C�N �U�R�s�3�a �3�q�3�N �s�@�3�N �j���G�C�N�<
�a�n�N�N�C�N�< �j�C�L�3 �C�N�j�R ���,�,�R�n�N�j�Y

�f�Y�9�m�M�B�7�Q�`�K�B�i�v�. ���M�/ �M���M�/ �p�b �M���M�/�Z�Z �V�/�B�b�+�m�b�b�B�Q�M�W

�r�@�C�I�3 �M���M�/�Z�Z ���0�0�c ���N �3�u�j�a�� �R�U�3�a���j�C�R�N �R�q�3�a �M���M�/�. �C�j �C�c �N�R�j �3�u�A
���,�j�I�w ���,�,�n�a���j�3 �j�R �c���w �j�@���j �M���M�/�Z�Z �U�a�R�<�a���L�c ���a�3 ���L�R�a�3 �U�R�s�3�a�8�n�I��
�j�@���N �M���M�/ �U�a�R�<�a���L�c�Y �M���M�/ �U�a�R�<�a���L�c�. �@���q�C�N�< �N�R �I�R�R�U�c�. ���a�3 �c�C�L�A
�U�I�w �N�R�j ���U�U�I�C�,���$�I�3 �8�R�a �,�R�L�U�n�j�C�N�< �8�n�N�,�j�C�R�N�c �s�C�j�@ �L�R�a�3 �C�N�U�n�j�c �j�@���N
�j�@�3�w �@���q�3 �I�C�N�3�c�Y �i�@�3 �G�3�w �0�C�{�3�a�3�N�,�3 �$�3�j�s�3�3�N �M���M�/ ���N�0 �M���M�/�Z�Z
�C�c �j�@���j �M���M�/�Z�Z ���I�I�R�s�c �n�c �j�R �3�u�U�a�3�c�c �j�@�3 �8���,�j �j�@���j �j�@�3 ���I�<�R�a�C�j�@�L �8�R�a
�,�R�L�U�n�j�C�N�< �U���a�C�j�C�3�c �R�8 �I�3�N�<�j�@�A������ �c�j�a�C�N�<�c �C�c �a�3���I�I�w �j�@�3 �c���L�3 �R�N�3 ���c �j�@�3
���I�<�R�a�C�j�@�L �8�R�a �,�R�L�U�n�j�C�N�< �U���a�C�j�C�3�c �R�8 �I�3�N�<�j�@�A�� �c�j�a�C�N�<�c �V�R�a �c�C�L�C�I���a�I�w �j�@�3
�8���,�j �j�@���j �j�@�3 ���I�<�R�a�C�j�@�L �8�R�a ���0�0�C�N�<�� �A�$�C�j �N�n�L�$�3�a�c �C�c �j�@�3 �c���L�3 �8�R�a �3�q�3�a�w
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�� �. �3�j�,�Y�W�Y �i�@���j �C�c�. �R�N�3 �,���N �j�@�C�N�G �R�8 �j�@�3 �M���M�/�Z�Z �U�a�R�<�a���L �8�R�a �<�3�N�3�a���I
�U���a�C�j�w ���c �j�@�3 ���c�3�3�0�� �R�n�j �R�8 �s�@�C�,�@ �s�3 �,���N �<�a�R�s �M���M�/ �U�a�R�<�a���L�c �8�R�a
�I�3�N�<�j�@�����. �I�3�N�<�j�@�������. �R�a �I�3�N�<�j�@�������� �U���a�C�j�C�3�c ���c �N�3�3�0�3�0�Y �i�@�C�c �N�R�j�C�R�N �R�8
�� �c�C�N�<�I�3 ���I�<�R�a�C�j�@�L �j�@���j �,���N �,�R�L�U�n�j�3 �8�n�N�,�j�C�R�N�c �R�8 ���I�I �C�N�U�n�j �I�3�N�<�j�@�c �C�c
�G�N�R�s�N ���c�n�N�C�8�R�a�L�C�j�w�R�8 �,�R�L�U�n�j���j�C�R�N ���N�0 �@�3�N�,�3 �s�3 �j�@�C�N�G �R�8 �M���M�/�Z�Z
���c�n�N�C�8�R�a�L�L�R�0�3�I �R�8 �,�R�L�U�n�j���j�C�R�N�. ���c �R�U�U�R�c�3�0 �j�R �M���M�/ �s�@�C�,�@ �C�c ��
�N�R�N�n�N�C�8�R�a�L�L�R�0�3�I�. �s�@�3�a�3 �s�3 �@���q�3 �j�R �c�U�3�,�C�8�w �� �0�C�{�3�a�3�N�j �U�a�R�<�a���L �8�R�a
�3�q�3�a�w �C�N�U�n�j �I�3�N�<�j�@�Y

�H�R�R�G�C�N�< ���@�3���0�. �s�3 �s�C�I�I �c�3�3 �j�@���j �j�@�C�c �n�N�C�8�R�a�L�C�j�w �I�3���0�c �j�R ���N�R�j�@�3�a
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