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�(�O�H�F�W�U�R�Q�L�F �H�G�L�W�L�R�Q �D�Y�D�L�O�D�E�O�H �D�W��
�K�W�W�S�������R�M�V���O�L�E���X�P�D�Q�L�W�R�E�D���F�D���L�Q�G�H�[���S�K�S���S�P�X�V�H�U
���L�V�V�X�H��
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�8
�I�B�U �N�B�L�F�T �B �H�P�P�E �S�F�T�F�B�S�D�I �P�S �S�F�W�J�F�X �B�S�U�J�D�M�F� 

�"�M�N�P�T�U �V�O�J�W�F�S�T�B�M�M�Z� �B �D�P�N�Q�P�O�F�O�U �P�G �U�I�F �B�O��
�T�X�F�S �X�J�M�M �C�F �D�M�F�B�S �D�P�N�N�V�O�J�D�B�U�J�P�O�� �#�V�U �V�Q�P�O
�E�F�M�W�J�O�H �E�F�F�Q�F�S �J�U �R�V�J�D�L�M�Z �C�F�D�P�N�F�T �B�Q�Q�B�S�F�O�U

�U�I�B�U �X�I�B�U �D�M�F�B�S �T�D�J�F�O�U�J�·�«�D �X�S�J�U�J�O�H �M�P�P�L�T �M�J�L�F �E�F�Q�F�O�E�T �P�O �U�I�F
�B�V�E�J�F�O�D�F �S�F�B�E�J�O�H �J�U���3�U�R�F�H�H�G�L�Q�J�V �R�I �0�D�Q�L�W�R�E�D� �V �8�Q�G�H�U�J�U�D�G�X��
�D�W�H �6�F�L�H�Q�F�H �D�Q�G �(�Q�J�L�Q�H�H�U�L�Q�J �5�H�V�H�D�U�F�K�	�5�2�:�8�*�7�
 �I�B�T �B �C�S�P�B�E
�B�V�E�J�F�O�D�F�� �U�I�P�T�F �J�O�U�F�S�F�T�U�F�E �J�O �U�I�F �X�P�S�L �P�G �.�B�O�J�U�P�C�B�!�T �V�O�E�F�S��
�H�S�B�E�V�B�U�F �T�D�J�F�O�D�F �B�O�E �F�O�H�J�O�F�F�S�J�O�H �T�U�V�E�F�O�U�T�� �5�I�F �L�F�Z �U�P �S�F�B�D�I��
�J�O�H �U�I�J�T �E�J�W�F�S�T�F �B�V�E�J�F�O�D�F �J�T �J�O �Q�S�P�W�J�E�J�O�H �B �C�S�P�B�E �F�O�P�V�H�I �D�P�O��
�U�F�Y�U �G�P�S �U�I�F �B�S�U�J�D�M�F �U�P �C�F �B�Q�Q�S�P�B�D�I�B�C�M�F� �B �U�B�T�L �B�D�D�P�N�Q�M�J�T�I�F�E
�X�J�U�I �B �D�B�S�F�G�V�M�M�Z �T�U�S�V�D�U�V�S�F�E � �*�O�U�S�P�E�V�D�U�J�P�O�!�� �&�R�V�B�M�M�Z �J�N�Q�P�S��
�U�B�O�U �J�T �U�I�F � �$�P�O�D�M�V�T�J�P�O�!� �Q�S�P�W�J�E�J�O�H �B �D�M�F�B�S �D�P�N�N�V�O�J�D�B�U�J�P�O �P�G
�U�I�F �S�F�M�F�W�B�O�D�F �P�G �U�I�F �S�F�T�F�B�S�D�I���S�F�W�J�F�X �B�O�E �B �T�V�N�N�B�S�J�[�J�O�H �P�S
�F�N�Q�I�B�T�J�[�J�O�H �P�G �J�U�T �L�F�Z �·�«�O�E�J�O�H�T�� �$�M�F�B�S �D�P�N�N�V�O�J�D�B�U�J�P�O �B�E�E�T
�G�V�O�E�B�N�F�O�U�B�M �W�B�M�V�F �U�P �B �T�D�J�F�O�U�J�·�«�D �N�B�O�V�T�D�S�J�Q�U� �S�F�H�B�S�E�M�F�T�T �P�G
�U�I�F �W�P�M�V�N�F� �O�P�W�F�M�U�Z� �P�S �J�O�E�F�F�E �F�W�F�O �T�V�D�D�F�T�T �P�G �U�I�F �S�F�T�F�B�S�D�I
�P�S �S�F�T�V�M�U�T �P�C�U�B�J�O�F�E�� �" �U�I�J�S�E �B�T�Q�F�D�U �P�G �D�M�F�B�S �D�P�N�N�V�O�J�D�B�U�J�P�O
�J�O �T�D�J�F�O�U�J�·�«�D �X�S�J�U�J�O�H �J�T �T�F�M�F�D�U�J�O�H �B�O�E �D�P�O�E�F�O�T�J�O�H �X�I�B�U �J�T �P�G�½�F�O
�B �H�S�F�B�U �E�F�B�M �P�G �E�B�U�B �J�O�U�P �B �T�F�U �P�G �D�M�F�B�S �B�O�E �D�P�O�D�J�T�F �·�«�H�V�S�F�T �B�O�E
�U�B�C�M�F�T �U�I�B�U �C�F�T�U �D�P�O�W�F�Z �U�I�F �S�F�T�F�B�S�D�I �O�B�S�S�B�U�J�W�F��

�4�D�J�F�O�U�J�·�«�D �D�P�N�N�V�O�J�D�B�U�J�P�O� �I�P�X�F�W�F�S� �E�P�F�T �O�P�U �F�O�E �X�J�U�I
�U�I�F �Q�S�F�Q�B�S�B�U�J�P�O �P�G �U�I�F �N�B�O�V�T�D�S�J�Q�U �J�U�T�F�M�G�� �*�U �B�M�T�P �F�Y�U�F�O�E�T
�U�I�S�P�V�H�I �U�I�F �S�F�W�J�F�X �Q�S�P�D�F�T�T� �G�P�S �C�P�U�I �B�V�U�I�P�S �B�O�E �S�F�W�J�F�X�F�S��
�5�I�F �C�F�T�U �N�B�O�V�T�D�S�J�Q�U�T �F�Y�Q�M�B�J�O �U�I�F �S�F�T�F�B�S�D�I �B�O�E �J�U�T �S�B�U�J�P�O�B�M�F
�X�F�M�M �F�O�P�V�H�I �U�I�B�U �U�I�F �S�F�W�J�F�X�F�S�T� �U�I�P�T�F �G�B�N�J�M�J�B�S �X�J�U�I �U�I�F �Q�B�S��
�U�J�D�V�M�B�S �·�«�F�M�E� �B�S�F �O�P�U �M�F�G�½ �R�V�F�T�U�J�P�O�J�O�H �U�I�F �S�F�M�F�W�B�O�D�F� �N�F�U�I�P�E�T�
�P�S �D�P�O�D�M�V�T�J�P�O�T �P�G �U�I�F �X�P�S�L�� �5�I�F �S�F�W�J�F�X�F�S�T �U�I�F�N�T�F�M�W�F�T �I�B�W�F �B
�S�F�T�Q�P�O�T�J�C�J�M�J�U�Z �U�P �U�I�F �B�V�U�I�P�S�T �U�P �F�O�T�V�S�F �U�I�F�J�S �S�F�N�B�S�L�T �V�O�B�N��
�C�J�H�V�P�V�T�M�Z �B�E�E�S�F�T�T �U�I�F �T�I�P�S�U�D�P�N�J�O�H�T �P�G �U�I�F �N�B�O�V�T�D�S�J�Q�U �T�P �B�T
�U�P �F�O�T�V�S�F �J�U�T �J�N�Q�S�P�W�F�N�F�O�U �Q�S�J�P�S �U�P �Q�V�C�M�J�D�B�U�J�P�O�� �"�O�E �M�B�T�U�M�Z�
�J�O �S�F�T�Q�P�O�E�J�O�H �U�P �U�I�F �S�F�W�J�F�X�F�S�T�! �D�P�N�N�F�O�U�T� �B�V�U�I�P�S�T �N�V�T�U
�Q�S�P�W�J�E�F �B �D�M�F�B�S �S�F�T�Q�P�O�T�F �U�P �U�I�F �F�E�J�U�P�S�T �B�T �U�P �X�I�J�D�I �T�V�H�H�F�T��
�U�J�P�O�T �X�F�S�F �J�O�D�P�S�Q�P�S�B�U�F�E �B�O�E �X�I�J�D�I� �X�J�U�I �K�V�T�U�J�·�«�D�B�U�J�P�O� �X�F�S�F
�O�P�U�� �5�I�F�T�F �S�F�T�Q�P�O�T�F�T �G�B�D�J�M�J�U�B�U�F �B�O �I�P�O�F�T�U �C�B�D�L���B�O�E���G�P�S�U�I �C�F��
�U�X�F�F�O �B�V�U�I�P�S� �S�F�W�J�F�X�F�S� �B�O�E �F�E�J�U�P�S �U�P �F�O�T�V�S�F �B �U�S�B�O�T�Q�B�S�F�O�U
�S�F�W�J�F�X �Q�S�P�D�F�T�T �B�O�E �V�M�U�J�N�B�U�F�M�Z �B �I�J�H�I �R�V�B�M�J�U�Z �Q�V�C�M�J�D�B�U�J�P�O��

�5�I�F �B�C�J�M�J�U�Z �U�P �D�P�N�N�V�O�J�D�B�U�F �D�P�N�Q�M�F�Y �D�P�O�D�F�Q�U�T �D�M�F�B�S�M�Z�
�B�O�E �U�P �D�P�O�T�U�S�V�D�U�J�W�F�M�Z �D�S�J�U�J�R�V�F �D�P�M�M�F�B�H�V�F�T �B�O�E �S�F�D�F�J�W�F �T�V�D�I
�G�F�F�E�C�B�D�L� �J�T �O�P�U �P�O�M�Z �B �T�L�J�M�M �S�F�M�F�W�B�O�U �U�P �B�D�B�E�F�N�J�B �P�S �S�F�T�F�B�S�D�I��
�*�U �J�T �B�M�T�P �S�F�M�F�W�B�O�U �N�V�D�I �N�P�S�F �C�S�P�B�E�M�Z �U�P �B�O�Z �D�B�S�F�F�S� �S�F�R�V�J�S�J�O�H
�D�S�J�U�J�D�B�M �S�F�¸�¼�F�D�U�J�P�O �P�G �P�O�F�T�! �P�X�O �X�P�S�L� �B�O�E �P�G �P�U�I�F�S�T�!� �G�P�S �U�I�F
�Q�V�S�Q�P�T�F�T �P�G �M�F�B�S�O�J�O�H �B�O�E �P�G �J�N�Q�S�P�W�J�O�H �U�I�F �F�O�E �Q�S�P�E�V�D�U��

�5�I�F�S�F�G�P�S�F� �X�J�U�I �U�I�F �H�P�B�M�T �P�G�5�2�:�8�*�7�J�O �N�J�O�E� �H�P�B�M�T �P�G

�V�O�E�F�S�T�U�B�O�E�J�O�H �S�F�T�F�B�S�D�I �J�O �B �C�S�P�B�E�F�S �D�P�O�U�F�Y�U �B�O�E �P�G �G�P�T�U�F�S��
�J�O�H �H�S�P�X�U�I �C�F�Z�P�O�E �U�I�F �D�M�B�T�T�S�P�P�N� �J�U �J�T �X�J�U�I �F�Y�D�J�U�F�N�F�O�U �U�I�B�U
�B �Q�S�J�[�F �G�P�S � �#�F�T�U �1�B�Q�F�S�! �J�T �C�F�J�O�H �B�X�B�S�E�F�E �G�P�S �U�I�F �·�«�S�T�U �U�J�N�F �X�J�U�I
�U�I�F �Q�V�C�M�J�D�B�U�J�P�O �P�G �U�I�J�T �W�P�M�V�N�F�� �$�P�O�H�S�B�U�V�M�B�U�J�P�O�T �U�P �4�B�S�B�I
�8�B�S�S�B�D�L�� �)�F�S �N�B�O�V�T�D�S�J�Q�U �T�V�C�N�J�T�T�J�P�O �F�Y�D�F�M�M�F�E �J�O �N�F�F�U�J�O�H
�U�I�F �B�C�P�W�F �D�S�J�U�F�S�J�B�� �+�� �$�I�B�M�M�J�T� �B �N�F�N�C�F�S �P�G �U�I�F �F�E�J�U�P�S�J�B�M �U�F�B�N�
�X�B�T �B �D�P���B�V�U�I�P�S �P�G �U�I�J�T �T�V�C�N�J�T�T�J�P�O� �B�O�E �U�I�F�S�F�G�P�S�F �X�B�T �F�Y��
�D�M�V�E�F�E �G�S�P�N �B�M�M �E�J�T�D�V�T�T�J�P�O� �E�F�M�J�C�F�S�B�U�J�P�O� �B�O�E �V�M�U�J�N�B�U�F�M�Z �E�F��
�D�J�T�J�P�O�T �B�S�P�V�O�E �U�I�F �B�X�B�S�E �S�F�D�J�Q�J�F�O�U�� �'�P�S�N�B�M�M�Z� �U�I�F �B�X�B�S�E �E�F��
�D�J�T�J�P�O �X�B�T �N�B�E�F �C�Z �U�X�P �N�F�N�C�F�S�T �P�G �U�I�F�5�2�:�8�*�7�F�E�J�U�P�S�J�B�M
�U�F�B�N �B�O�E �U�X�P �F�Y�U�F�S�O�B�M �D�P�M�M�F�B�H�V�F�T �X�I�P �F�B�D�I �J�O�E�F�Q�F�O�E�F�O�U�M�Z
�S�F�W�J�F�X�F�E �U�I�F �P�S�J�H�J�O�B�M �N�B�O�V�T�D�S�J�Q�U�T� �U�I�F �S�F�W�J�F�X�F�S �D�P�N�N�F�O�U�T�
�B�O�E �U�I�F �B�V�U�I�P�S�T�! �S�F�W�J�T�F�E �N�B�O�V�T�D�S�J�Q�U�T �X�J�U�I �U�I�F �B�D�D�P�N�Q�B�O�Z��
�J�O�H �S�F�T�Q�P�O�T�F �M�F�U�U�F�S�T �B�O�E �Q�S�P�W�J�E�F�E �S�F�D�P�N�N�F�O�E�B�U�J�P�O�T��

�"�T �B �K�P�V�S�O�B�M� �D�P�N�N�V�O�J�D�B�U�J�P�O �O�P�U �P�O�M�Z �N�B�U�U�F�S�T� �J�U �J�T �P�V�S
�E�V�U�Z �B�O�E �P�V�S �Q�S�P�E�V�D�U�� �8�F �I�B�W�F �B �S�F�T�Q�P�O�T�J�C�J�M�J�U�Z �U�P �F�O�T�V�S�F
�U�I�B�U �U�I�F �N�B�O�V�T�D�S�J�Q�U�T �X�F �Q�V�C�M�J�T�I �B�S�F �B�C�M�F �U�P �S�F�¸�¼�F�D�U �U�I�F �R�V�B�M�J�U�Z
�P�G �S�F�T�F�B�S�D�I �E�P�O�F �C�Z �.�B�O�J�U�P�C�B�!�T �V�O�E�F�S�H�S�B�E�V�B�U�F �T�U�V�E�F�O�U�T �B�O�E
�U�I�B�U �J�U �J�T �B�D�D�F�T�T�J�C�M�F �U�P �B�T �N�B�O�Z �Q�F�P�Q�M�F �B�T �Q�P�T�T�J�C�M�F�� �5�I�V�T� �X�F
�B�S�F �Q�S�P�V�E �U�P �V�O�W�F�J�M �B �N�P�S�F �Q�P�M�J�T�I�F�E �B�O�E �Q�S�P�G�F�T�T�J�P�O�B�M �M�B�Z�P�V�U
�J�O �U�I�J�T �W�P�M�V�N�F �U�I�B�U �I�B�T �C�F�F�O �U�X�P �Z�F�B�S�T �J�O �U�I�F �N�B�L�J�O�H�� �"�E��
�E�J�U�J�P�O�B�M�M�Z� �B�D�R�V�J�S�J�O�H �*�O�U�F�S�O�B�U�J�P�O�B�M �4�U�B�O�E�B�S�E �4�F�S�J�B�M �/�V�N�C�F�S�T
�	�*�4�4�/�
 �G�P�S�5�2�:�8�*�7�B�O�E �Q�V�C�M�J�T�I�J�O�H �%�J�T�D�S�F�U�F �0�C�K�F�D�U �*�E�F�O��
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 �G�P�S �F�W�F�S�Z �B�S�U�J�D�M�F �B�S�F �G�V�S�U�I�F�S �T�U�F�Q�T �J�O �C�F�D�P�N�J�O�H
�G�V�M�M�Z �P�Q�F�O �B�D�D�F�T�T�� �8�F �D�P�O�U�J�O�V�F �U�P �X�P�S�L �P�O �F�Y�Q�B�O�E�J�O�H �B�X�B�S�F��
�O�F�T�T �P�G�5�2�:�8�*�7�B�N�P�O�H �F�W�F�S�Z�P�O�F �X�I�P �N�B�Z �·�«�O�E �J�U �B �W�B�M�V�B�C�M�F�
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�G�P�V�O�E �G�S�P�N �&�R�V�B�U�J�P�O�Ã�Ê�Ã�Ê�� �5�I�F�P�E�P�S�B�L�P�Q�P�V�M�P�T �� �4�X�B�N�Z
�	�Ã�Ë�Ë�É�C�
 �G�V�S�U�I�F�S �T�J�N�Q�M�J�·�«�F�E �U�I�F�J�S	Ù	Ø	ä	â�N�P�E�F�M �C�Z �J�O�U�S�P�E�V�D��
�J�O�H �U�X�P �O�F�X �Q�B�S�B�N�F�U�F�S�T�� f �B�O�E� f �� �5�I�F �S�F�·�«�O�F�E �N�P�E�F�M �G�P�S
	Ù	Ø	ä	â��	ä	Õ�T�M�B�C�T �J�T �F�Y�Q�S�F�T�T�F�E �C�Z �&�R�V�B�U�J�P�O�Ä�Â�Ä�Â� �X�I�F�S�FVufd �J�T �U�I�F
�V�M�U�J�N�B�U�F �E�F�T�J�H�O �Q�V�O�D�I�J�O�H �T�U�S�F�O�H�U�I �P�G	Ù	Ø	ä	â�T�M�B�C�T� �B�O�E� f
�B�O�E� f �B�S�F �E�F�T�J�H�O �Q�B�S�B�N�F�U�F�S�T �F�Y�Q�S�F�T�T�F�E �C�Z �&�R�V�B�U�J�P�O�Ä�Ã�Ä�Ã�B�O�E
�&�R�V�B�U�J�P�O�Ä�Ä�Ä�Ä� �S�F�T�Q�F�D�U�J�W�F�M�Z�� �5�I�F �G�P�S�N�F�S �Q�B�S�B�N�F�U�F�S�� f � �D�P�O��
�T�J�E�F�S�T �U�I�F �B�Y�J�B�M �T�U�J�¶�G�O�F�T�T �P�G �U�I�F �S�F�J�O�G�P�S�D�F�N�F�O�U�� f E f � �U�I�F �V�M�U�J��
�N�B�U�F �E�F�T�J�H�O �U�F�O�T�J�M�F �T�U�S�B�J�O �P�G	Ù	Ø	ä	â�� fud = 3 � cu = 0 :0105�
�B�O�E �U�I�F �D�P�O�D�S�F�U�F �D�V�C�F �T�U�S�F�O�H�U�I�f cu�� �*�U �D�B�O �C�F �Q�S�P�W�F�O �U�I�B�U� f
�J�T �F�T�T�F�O�U�J�B�M�M�Z �U�I�F �S�B�U�J�P �P�G �U�I�F �¸�¼�F�Y�V�S�B�M �S�F�J�O�G�P�S�D�F�N�F�O�U �S�B�U�J�P�� f �
�U�P �U�I�F �C�B�M�B�O�D�F�E �¸�¼�F�Y�V�S�B�M �S�F�J�O�G�P�S�D�F�N�F�O�U �S�B�U�J�P�� fb �� �5�I�F �M�B�U�U�F�S

�)�U�R�Q�W�L�H�U�V �R�I �8�Q�G�H�U�J�U�D�G�X�D�W�H �5�H�V�H�D�U�F�K



�œ�š �J�G�O�M�?�L ���œ�š�›�¡�� �•

�Q�B�S�B�N�F�U�F�S�� f � �D�P�O�T�J�E�F�S�T �U�I�F �C�P�O�E���T�M�J�Q �T�U�S�B�J�O �S�F�E�V�D�U�J�P�O �D�P�F�G��
�·�«�D�J�F�O�U�kf � �B�O�E �J�T �J�U�T�F�M�G �B �G�V�O�D�U�J�P�O �P�G� f �� �5�P�H�F�U�I�F�S� �U�I�F�T�F �U�X�P
�Q�B�S�B�N�F�U�F�S�T �G�P�S�N �U�I�F �T�J�N�Q�M�J�·�«�F�E �F�Y�Q�S�F�T�T�J�P�O �G�P�S �U�I�F �D�P�N�C�J�O�F�E
�/�" �E�F�Q�U�I �T�I�P�X�O �J�O �&�R�V�B�U�J�P�O�Ä�Å�Ä�Å��

�'�P�S �U�I�F �T�B�L�F �P�G �H�F�O�F�S�B�M�J�U�Z��5�I�F�P�E�P�S�B�L�P�Q�P�V�M�P�T �� �4�X�B�N�Z
�	�Ã�Ë�Ë�É�C�
 �T�V�C�T�F�R�V�F�O�U�M�Z �N�P�E�J�·�«�F�E �U�I�F�J�S �F�Y�J�T�U�J�O�H �T�U�F�F�M��	ä	Õ�N�P�E�F�M
�	�5�I�F�P�E�P�S�B�L�P�Q�P�V�M�P�T �� �4�X�B�N�Z��Ã�Ë�Ë�Ã�
 �U�P �J�O�D�M�V�E�F �U�I�F �E�F�T�J�H�O
�Q�B�S�B�N�F�U�F�S�T� s �B�O�E� s� �T�I�P�X�O �C�Z �&�R�V�B�U�J�P�O�Ä�Ç�Ä�Ç�B�O�E �&�R�V�B�U�J�P�O
�Ä�È�Ä�È���&�R�V�B�U�J�P�O�Ä�É�Ä�É� �S�F�T�Q�F�D�U�J�W�F�M�Z�� �5�I�F �V�M�U�J�N�B�U�F �E�F�T�J�H�O �Q�V�O�D�I��
�J�O�H �T�U�S�F�O�H�U�I �P�G �T�U�F�F�M��	ä	Õ�T�M�B�C�T�Vusd � �J�T �G�P�V�O�E �C�Z �F�W�B�M�V�B�U�J�O�H
�&�R�V�B�U�J�P�O�Ä�Æ�Ä�Æ�� �*�U �D�B�O �F�B�T�J�M�Z �C�F �T�F�F�O �C�Z �D�P�N�Q�B�S�J�T�P�O �P�G �&�R�V�B��
�U�J�P�O�Ä�Â�Ä�Â�		Ù	Ø	ä	â��	ä	Õ�E�F�T�J�H�O �N�P�E�F�M�
 �X�J�U�I �&�R�V�B�U�J�P�O�Ä�Æ�Ä�Æ�	�T�U�F�F�M��	ä	Õ
�E�F�T�J�H�O �N�P�E�F�M�
� �U�I�B�U �C�P�U�I �Q�S�P�Q�P�T�F�E �F�R�V�B�U�J�P�O�T �S�F�U�B�J�O �U�I�F �T�B�N�F
�T�U�S�V�D�U�V�S�F� �B�O�E �U�P�H�F�U�I�F�S �S�F�T�V�M�U �J�O �X�I�B�U�5�I�F�P�E�P�S�B�L�P�Q�P�V�M�P�T ��
�4�X�B�N�Z�	�Ã�Ë�Ë�É�C�
 �U�F�S�N �U�I�F�J�S � �V�O�J�·�«�F�E �E�F�T�J�H�O �N�F�U�I�P�E�!��

�#�P�U�I �N�P�E�F�M�T �V�T�F �B�O �J�E�F�O�U�J�D�B�M �F�Y�Q�S�F�T�T�J�P�O �G�P�S �U�I�F �D�P�N��
�C�J�O�F�E �/�"� �B�T �T�I�P�X�O �C�Z �&�R�V�B�U�J�P�O�Ä�Å�Ä�Å� �G�S�P�N �X�I�J�D�I �J�U �J�T �D�P�O��
�D�M�V�E�F�E �U�I�B�U �U�I�F �V�M�U�J�N�B�U�F �Q�V�O�D�I�J�O�H �T�I�F�B�S �D�B�Q�B�D�J�U�Z �J�T �E�F�Q�F�O��
�E�F�O�U �P�O �U�I�F �N�P�N�F�O�U���T�I�F�B�S �J�O�U�F�S�B�D�U�J�P�O �P�G �U�I�F �U�X�P �D�S�J�U�J�D�B�M �T�F�D��
�U�J�P�O�T�� �'�V�S�U�I�F�S�N�P�S�F� �&�R�V�B�U�J�P�O�Ä�Å�Ä�Å�T�V�H�H�F�T�U�T �U�I�B�U �U�I�F �¸�¼�F�Y�V�S�B�M
�S�F�J�O�G�P�S�D�F�N�F�O�U �S�B�U�J�P �B�O�E �U�I�F �D�P�O�D�S�F�U�F �T�U�S�F�O�H�U�I �E�P �O�P�U �F�Y�J�T�U �B�T
�T�F�Q�B�S�B�U�F �F�O�U�J�U�J�F�T� �C�V�U �S�B�U�I�F�S �B�S�F �D�P���E�F�Q�F�O�E�F�O�U�� �5�I�J�T �J�T �D�P�O��
�U�S�B�S�Z �U�P �N�B�O�Z �P�G �U�I�F �Q�S�P�Q�P�T�F�E �Q�S�F�E�J�D�U�J�P�O �N�P�E�F�M�T �P�V�U�M�J�O�F�E
�Q�S�F�W�J�P�V�T�M�Z��
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0:234f
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3

cu� s
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1 + � f � f
bpd
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0:145f cu
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(X )f =
2� f � f

1 + � f � f
(0:25d) �	�Ä�Å�


Vusd =
1
2

0:234f
2
3

cu� s
2� s� s

1 + � s� s
bpd �	�Ä�Æ�


� s =
� sf y
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�	�Ä�Ç�


� s =
f s

f y
�	�Ä�È�
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8
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>>:

1:60� 0:75� s 0:20 � � s � 0:50
1:35� 0:25� s 0:50 � � s � 1:00
1:20� 0:10� s 1:00 � � s � 2:50
1:30� 0:14� s 2:50 � � s � 5:00
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vmax =
Vg

Ac
+

 vM unb

Jc
e �	�Ä�Ê�


 v = 1 �  f �	�Å�Ë�


 f =
1

1 + ( 2
3)

p
b1/ b2
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Vmax = Vg +
 vAce

Jc
M unb �	�Å�Ã�


�Â���Ã �&�D�D�F�O�U�S�J�D �4�I�F�B�S �4�U�S�F�T�T �.�P�E�F�M �G�P�S �$�P�N�C�J�O�F�E
�4�I�F�B�S �B�O�E �.�P�N�F�O�U �5�S�B�O�T�G�F�S

�5�I�F �C�F�I�B�W�J�P�V�S �B�O�E� �D�P�O�T�F�R�V�F�O�U�M�Z� �U�I�F �B�O�B�M�Z�T�J�T �P�G �F�D�D�F�O�U�S�J��
�D�B�M�M�Z �M�P�B�E�F�E �T�M�B�C���D�P�M�V�N�O �D�P�O�O�F�D�U�J�P�O�T �C�F�D�P�N�F�T �T�J�H�O�J�·�«�D�B�O�U�M�Z
�N�P�S�F �D�P�N�Q�M�F�Y �X�J�U�I �U�I�F �J�O�U�S�P�E�V�D�U�J�P�O �P�G �V�O�C�B�M�B�O�D�F�E �N�P��
�N�F�O�U�T�� �4�V�D�I �M�P�B�E�J�O�H �D�B�T�F�T �B�S�J�T�F �X�I�F�O �U�I�F �T�M�B�C���D�P�M�V�N�O �D�P�O��
�O�F�D�U�J�P�O �J�T �T�V�C�K�F�D�U�F�E �U�P �B�T�Z�N�N�F�U�S�J�D�B�M �M�P�B�E�J�O�H �	�H�S�B�W�J�U�Z �P�S �M�B�U��
�F�S�B�M�
 �B�O�E���P�S �V�O�F�R�V�B�M �T�M�B�C �T�Q�B�O�T� �B�O�E �S�F�T�V�M�U �J�O �B �D�P�N�C�J�O�B�U�J�P�O
�P�G �¸�¼�F�Y�V�S�F� �T�I�F�B�S� �B�O�E �U�P�S�T�J�P�O �U�S�B�O�T�G�F�S�S�F�E �G�S�P�N �U�I�F �T�M�B�C �U�P �U�I�F
�D�P�M�V�N�O��

�5�I�F �U�S�B�E�J�U�J�P�O�B�M �"�$�* �E�F�T�J�H�O �N�F�U�I�P�E� �D�P�N�N�P�O�M�Z �S�F�G�F�S�S�F�E
�U�P �B�T �U�I�FJc �.�F�U�I�P�E� �J�T �C�B�T�F�E �P�O �B �M�J�O�F�B�S �W�B�S�J�B�U�J�P�O �P�G �T�I�F�B�S
�T�U�S�F�T�T �B�O�E �J�T �J�N�Q�M�F�N�F�O�U�F�E �J�O �C�P�U�I �$�4�" �4�É�Ë�Ç���Â�Ã �	�$�B�O�B�E�J�B�O
�4�U�B�O�E�B�S�E�T �"�T�T�P�D�J�B�U�J�P�O��Ã�Ë�Â�Ã�
 �B�O�E �"�$�* �Ä�Â�É���Â�Â �	�"�$�* �$�P�N�N�J�U��
�U�F�F �Ä�Â�É��Ã�Ë�Â�Â�
�� �5�I�F �N�B�Y�J�N�V�N �T�I�F�B�S �T�U�S�F�T�T�vmax � �B�D�U�J�O�H �P�O
�U�I�F �D�S�J�U�J�D�B�M �T�F�D�U�J�P�O �J�T �H�J�W�F�O �C�Z �&�R�V�B�U�J�P�O�Ä�Ê�Ä�Ê� �X�I�F�S�FVg �J�T �U�I�F

�)�U�R�Q�W�L�H�U�V �R�I �8�Q�G�H�U�J�U�D�G�X�D�W�H �5�H�V�H�D�U�F�K



�&�D�U�U�H�W�W�H �	 �(�O���6�D�O�D�N�D�Z�\ �œ�›

�G�B�D�U�P�S�F�E �E�J�S�F�D�U �T�I�F�B�S �G�P�S�D�F �E�V�F �U�P �W�F�S�U�J�D�B�M �M�P�B�E�T�Ac �J�T �U�I�F �D�S�J�U��
�J�D�B�M �T�I�F�B�S �T�F�D�U�J�P�O �B�S�F�B �	�Q�S�P�E�V�D�U �P�Gbo� �U�I�F �M�F�O�H�U�I �P�G �U�I�F �D�S�J�U��
�J�D�B�M �T�I�F�B�S �Q�F�S�J�N�F�U�F�S �N�F�B�T�V�S�F�E �B �E�J�T�U�B�O�D�Fd/2 �G�S�P�N �U�I�F �D�P�M��
�V�N�O �G�B�D�F� �B�O�Ed� �U�I�F �F�¶�G�F�D�U�J�W�F �T�M�B�C �E�F�Q�U�I�
� v �J�T �U�I�F �G�S�B�D�U�J�P�O �P�G
�U�I�F �G�B�D�U�P�S�F�E �V�O�C�B�M�B�O�D�F�E �N�P�N�F�O�U�M unb � �U�I�B�U �J�T �C�F�J�O�H �U�S�B�O�T��
�G�F�S�S�F�E �U�P �U�I�F �D�S�J�U�J�D�B�M �T�I�F�B�S �T�F�D�U�J�P�O �U�I�S�P�V�H�I �T�I�F�B�S �T�U�S�F�T�T�F�T�Jc
�J�T �B �H�F�P�N�F�U�S�J�D �Q�S�P�Q�F�S�U�Z �P�G �U�I�F �D�S�J�U�J�D�B�M �T�I�F�B�S �T�F�D�U�J�P�O �B�O�B�M�P�H�P�V�T
�U�P �U�I�F �Q�P�M�B�S �N�P�N�F�O�U �P�G �J�O�F�S�U�J�B� �B�O�Ee�J�T �U�I�F �E�J�T�U�B�O�D�F �C�F�U�X�F�F�O
�U�I�F �D�F�O�U�S�P�J�E �P�G �U�I�F �D�S�J�U�J�D�B�M �T�I�F�B�S �T�F�D�U�J�P�O �B�O�E �U�I�F �M�P�D�B�U�J�P�O �P�G
�U�I�F �N�B�Y�J�N�V�N �T�I�F�B�S �T�U�S�F�T�T��

�*�O�U�V�J�U�J�W�F�M�Z� �J�O �U�I�F �B�C�T�F�O�D�F �P�G �T�V�Q�Q�P�S�U�J�O�H �C�F�B�N�T �P�S �T�Q�B�O��
�E�S�F�M�T� �B�M�M �U�I�F �B�Q�Q�M�J�F�E �M�P�B�E�T �B�D�U�J�O�H �P�O �U�I�F �T�M�B�C �N�V�T�U �C�F �U�S�B�O�T��
�G�F�S�S�F�E �E�J�S�F�D�U�M�Z �U�P �U�I�F �D�P�M�V�N�O� �B�O�E �U�I�V�T �U�I�F �T�V�N �P�G �U�I�F �N�P��
�N�F�O�U �U�S�B�O�T�G�F�S�S�F�E �C�Z �T�I�F�B�S �B�O�E �U�I�B�U �U�S�B�O�T�G�F�S�S�F�E �C�Z �¸�¼�F�Y�V�S�F
�N�V�T�U �F�R�V�B�M �U�I�F �U�P�U�B�M �V�O�C�B�M�B�O�D�F�E �N�P�N�F�O�U �C�F�J�O�H �B�Q�Q�M�J�F�E �U�P
�U�I�F �D�P�O�O�F�D�U�J�P�O�� �5�I�J�T �J�T �F�Y�Q�S�F�T�T�F�E �C�Z �&�R�V�B�U�J�P�O�Å�Ë�Å�Ë� �X�I�F�S�F f
�J�T �U�I�F �G�S�B�D�U�J�P�O �P�G �U�I�F �G�B�D�U�P�S�F�E �V�O�C�B�M�B�O�D�F�E �N�P�N�F�O�U�M unb �
�U�S�B�O�T�G�F�S�S�F�E �U�P �U�I�F �D�S�J�U�J�D�B�M �T�I�F�B�S �T�F�D�U�J�P�O �C�Z �E�J�S�F�D�U �¸�¼�F�Y�V�S�F� �B�O�E
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