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���H�;�Q�`�B�i�?�K�R�X �a�i�2�T�b �R �i�Q �j�, �}�M�/ �i�?�2 �T�Q�Q�H �Q�7 �?�Q�b�i�b �r�?�B�+�? �b���i�B�b�7�v �i�?�2 �o�J �p�ö�b �/�2�K���M�/ ���M�/ �i�?�2 �i�Q�i���H �*�S�l �m�b���;�2
�Q�7 �?�Q�b�i ���M�/ �o�J �H�2�b�b �i�?���M �i�?�`�2�b�?�Q�H�/ �p���H�m�2�b�X �a�i�2�T�b �9 �i�Q �R�y�, �}�M�/ �m�i�B�H�B�x���i�B�Q�M �K���i�`�B�t ���M�/ �b�[�m���`�2�b �Q�7 �+�Q�`�`�2�H���i�B�Q�M
�+�Q�2�{�+�B�2�M�i �#�2�i�r�2�2�M �+�?�Q�b�2�M �o�J �p ���M�/ ���H�H �?�Q�b�i�b �B�M �?�Q�b�i �T�Q�Q�H �H�B�b�i�X �a�i�2�T �R�R �b�2�H�2�+�i�b �i�?�2 �i���`�;�2�i �?�Q�b�i �i�?���i �?���b �i�?�2
�K�B�M�B�K�m�K �b�[�m���`�2�/ �+�Q�`�`�2�H���i�B�Q�M �+�Q�2�{�+�B�2�M�i�X

�j�X�k�X�j�X �6�B�M�/�B�M�; �l�i�B�H�B�x���i�B�Q�M �J���i�`�B�t�X�h�?�2 �o�J �T�H���+�2�K�2�M�i �B�b �#���b�2�/ �Q�M �i�?�`�2�2 �/�B�z�2�`�2�M�i �m�i�B�H�B�x���i�B�Q�M �K���i�`�B�+�2�b�X
�R�X �J�2�K�Q�`�v �l�i�B�H�B�x���i�B�Q�M �U�J�1�J�V �J�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M �K�2�i�?�Q�/ �+�Q�M�b�B�/�2�` �Q�M�H�v �K�2�K�Q�`�v �`�2�b�Q�m�`�+�2�X �6�Q�` �� �?�Q�b�ihi

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



�R�e�9 �"�X �L�B�i�?�B�v���- �_�X �1�b�r���`�B

���H�;�Q�`�B�i�?�K �k�a�2�H�2�+�i�n�?�Q�b�i �Uv�- �G�Q���/�2�/�n�?�Q�b�i�b�- �S�H���+�2�K�2�M�i�n�S�Q�H�B�+�v�V
�1�M�b�m�`�2�,�a�2�H�2�+�i �i�?�2 �h���`�;�2�i�n�?�Q�b�i

�R�,�7�Q�`�2���+�? �?�Q�b�ihi �B�M �G�Q���/�2�/�n�?�Q�b�i�b�/�Q
�k�, �B�7�U�Uhi �b���i�B�b�}�2�bv�ö�b �/�2�K���M�/�V ���� �U�Uhi �ö�b �m�b���;�2v�ö�b �/�2�K���M�/�V �I�i�?�`�V�V�i�?�2�M
�j�, �>�Q�b�i�n�T�Q�Q�H�n�H�B�b�i hi

�9�, �7�Q�`�2���+�? �?�Q�b�ihi �B�M �>�Q�b�i�n�T�Q�Q�H�n�H�B�b�i�/�Q
�8�, �l�K���i�`�B�t �(�K�) �(�T�) �l�i�B�H�B�x���i�B�Q�M�n�J���i�`�B�t �U�S�H���+�2�K�2�M�i�n�S�Q�H�B�+�v�-hi �V
�e�, �7�Q�`�2���+�? �i�B�K�2 �b�H�B�+�2k �B�Mp �/�Q
�d�, �6�B�M�/ �i�?�2 �`�2�b�Q�m�`�+�2 �m�i�B�H�B�x���i�B�Q�M �Q�7hi

sum�nutil i [k] =
mX

J =1

Umatrix �nutil i [j ][k] �U�j�X�R�V

�3�, �*���H�+�m�H���i�2 �+�Q�`�`�2�H���i�B�Q�M �+�Q�2�{�+�B�2�M�i �#�2�i�r�2�2�Mv ���M�/hi

� i =
EC[(res�nV M 01

p

P p
(k=1) res�nV M �nutil k )( res�nHost01

p

P p
(k=1) sum�nutil i [k])]

p
(V ar(res�nV M ))

p
(V ar(res�nHost))

�U�j�X�k�V

�r�?�2�`�2 �`�2�b�Q�m�`�+�2�n�o�J ���M�/ �`�2�b�Q�m�`�+�2�n�>�Q�b�i �`�2�7�2�` �i�Q �i�?�2 �+�m�`�`�2�M�i �`�2�b�Q�m�`�+�2 �m�i�B�H�B�x���i�B�Q�M �Q�7 �i�?�2 �+�?�Q�b�2�Mj th �o�J ���M�/
�i�?�2 �?�Q�b�ihi �X1

p

P p
(k=1) res�nV M �nutil k ���M�/1p

P p
(k=1) sum�nutil i [k]) �`�2�7�2�` �i�Q �i�?�2 �i�Q�i���H �`�2�b�Q�m�`�+�2 �m�i�B�H�B�x���i�B�Q�M �Q�7

�i�?�2 �+�?�Q�b�2�Mj th �o�J ���M�/ �i�?�2 �?�Q�b�ihi �/�m�`�B�M�;p �i�B�K�2 �b�H�B�+�2�b�X �h�?�2 �p���`�B���M�+�2 �Q�7 �i�?�2 �`�2�b�Q�m�`�+�2 �m�i�B�H�B�x���i�B�Q�M �Q�7 �i�?�2
�+�?�Q�b�2�Mj th �o�J ���M�/ �?�Q�b�ihi ���`�2 �+���H�+�m�H���i�2�/ ���b

V ar(res�nV M ) = E[(res�nV M �
1
p

pX

(k=1)

res�nV M �nutil k )2] �U�j�X�j�V

V ar(res�nHost) = E [(res�nHost �
1
p

pX

(k=1)

sum�nutil i [k])2] �U�j�X�9�V

�N�, �*�Q�K�T�m�i�2 �b�[�m���`�2�b �Q�7 �i�?�2 �+�Q�`�`�2�H���i�B�Q�M �+�Q�2�{�+�B�2�M�i

� = � 2
1; � 2

2;0; � 2
n �U�j�X�8�V

�R�y�,�h���`�;�2�i�n�?�Q�b�i �?�Q�b�i �i�?���i �?���b �i�?�2 �K�B�M�B�K�m�K�
�R�R�,�`�2�i�m�`�M �h���`�;�2�i�n�?�Q�b�i

���H�;�Q�`�B�i�?�K �j�l�i�B�H�B�x���i�B�Q�M�n�J���i�`�B�t �U�S�H���+�2�K�2�M�i�n�S�Q�H�B�+�v�-hi �V
�1�M�b�m�`�2�,�l�i�B�H�B�x���i�B�Q�M�n�J���i�`�B�t

�R�,�B�7(P lacementP olicy = 0 Mem0) �i�?�2�M
�k�, �*�Q�K�T�m�i�2 �K�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M �K���i�`�B�t �m�b�B�M�; �1�[�M�X �j�X�e�X
�j�, �2�H�b�2 �B�7(P lacementP olicy = 0 RCM 0) �i�?�2�M
�9�, �*�Q�K�T�m�i�2 �_�*�J �m�i�B�H�B�x���i�B�Q�M �K���i�`�B�t �m�b�B�M�; �1�[�M�X �j�X�d�X
�8�, �6�B�M�/ �_�*�J �p���H�m�2�b �m�b�B�M�; �1�[�M�X �j�X�3�X
�e�, �2�H�b�2(P lacementP olicy = 0 PCM 0)
�d�, �*�Q�K�T�m�i�2 �S�*�J �m�i�B�H�B�x���i�B�Q�M �K���i�`�B�t �m�b�B�M�; �1�[�M�X �j�X�N�X
�3�, �6�B�M�/ �S�*�J �p���H�m�2�b �m�b�B�M�; �1�[�M�X �j�X�R�y�X



�*�S�l�@�J�2�K�Q�`�v ���r���`�2 �o�J �*�Q�M�b�Q�H�B�/���i�B�Q�M �7�Q�` �*�H�Q�m�/ �.���i�� �*�2�M�i�2�`�b �R�e�8

�K���i�`�B�t �Q�7hi �B�b �+���H�+�m�H���i�2�/ ���b �i�?�2 �K�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M �Q�7m �o�J�b �Q�Mhi ���i �2���+�? �i�B�K�2 �b�H�B�+�2�X

Mem�nutil i [m][p] =

2

6
6
6
4

Mem11 Mem12 Mem13 � � � Mem1p

Mem21 Mem22 Mem23 � � � Mem2p
�X�X�X

�X�X�X Mem jk
�X�X�X

�X�X�X
Memm 1 Memm 2 Memm 3 � � � Memmp

3

7
7
7
5

�U�j�X�e�V

�r�?�2�`�2[RCM ]jk �`�2�7�2�`�b �i�Q �i�?�2 �`���i�B�Q �Q�7 �*�S�l �m�i�B�H�B�x���i�B�Q�M �i�Q �K�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M �Q�7 �o�Jj �Q�M �?�Q�b�ihi �/�m�`�B�M�;
�i�B�K�2 �b�H�B�+�2k

�k�X �_���i�B�Q �Q�7 �*�S�l �m�i�B�H�B�x���i�B�Q�M �i�Q �J�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K �U�_�*�J�V �_�*�J �K�2�i�?�Q�/ �+�Q�M�b�B�/�2�`�b �#�Q�i�? �*�S�l
�`�2�b�Q�m�`�+�2 ���M�/ �K�2�K�Q�`�v �`�2�b�Q�m�`�+�2�X �*�Q�M�b�B�/�2�` �� �?�Q�b�ihi ���M�/ ���b�b�m�K�2 �i�?���i �B�i �?���bm �o�J�b�X �h�?�2 �*�S�l �m�i�B�H�B�x���i�B�Q�M
���M�/ �K�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M �Q�7m �o�J�b ���`�2 �+�Q�H�H�2�+�i�2�/ �/�m�`�B�M�;p �i�B�K�2 �b�H�B�+�2�b�X �L�Q�r �i�?�2 �m�i�B�H�B�x���i�B�Q�M �K���i�`�B�t �Q�7hi

�B�b �+���H�+�m�H���i�2�/ ���b �i�?�2 �`���i�B�Q �Q�7 �*�S�l �m�i�B�H�B�x���i�B�Q�M �i�Q �K�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M �Q�7m �o�J�b �Q�M �?�B ���i �2���+�? �i�B�K�2 �b�H�B�+�2�X

RCM �nutil i [m][p] =

2

6
6
6
4

RCM 11 RCM 12 RCM 13 � � � RCM 1p

RCM 21 RCM 22 RCM 23 � � � RCM 2p
�X�X�X

�X�X�X RCM jk
�X�X�X

�X�X�X
RCM m 1 RCM m 2 RCM m 3 � � � RCM mp

3

7
7
7
5

�U�j�X�d�V

RCM jk =
CP U�nutil jk

Mem�nutil jk
�U�j�X�3�V

�r�?�2�`�2[RCM jk ] �`�2�7�2�`�b �i�Q �i�?�2 �`���i�B�Q �Q�7 �*�S�l �m�i�B�H�B�x���i�B�Q�M �i�Q �K�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M �Q�7 �o�Jj �Q�M �?�Q�b�ihi �/�m�`�B�M�;
�i�B�K�2 �b�H�B�+�2k

�j�X �S�`�Q�/�m�+�i �Q�7 �*�S�l �m�i�B�H�B�x���i�B�Q�M �i�Q �J�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K �U�S�*�J�V �S�*�J �K�2�i�?�Q�/ �+�Q�M�b�B�/�2�`�b �#�Q�i�? �*�S�l
�`�2�b�Q�m�`�+�2 ���M�/ �K�2�K�Q�`�v �`�2�b�Q�m�`�+�2�X �6�Q�` �?�Q�b�ihi �r�B�i�?m �o�J�b�X �h�?�2 �*�S�l �m�i�B�H�B�x���i�B�Q�M ���M�/ �K�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M
�Q�7m �o�J�b ���`�2 �+�Q�H�H�2�+�i�2�/ �/�m�`�B�M�;p �i�B�K�2 �b�H�B�+�2�b�X �L�Q�r �i�?�2 �m�i�B�H�B�x���i�B�Q�M �K���i�`�B�t �Q�7hi �B�b �+���H�+�m�H���i�2�/ ���b �i�?�2
�T�`�Q�/�m�+�i �Q�7 �*�S�l �m�i�B�H�B�x���i�B�Q�M �i�Q �K�2�K�Q�`�v �m�i�B�H�B�x���i�B�Q�M �Q�7m �o�J�b �Q�Mhi ���i �2���+�? �i�B�K�2 �b�H�B�+�2�X

PCM �nutil i [m][p] =

2

6
6
6
4

PCM11 PCM12 PCM13 � � � PCM1p

PCM21 PCM22 PCM23 � � � PCM2p
�X�X�X

�X�X�X PCM jk
�X�X�X

�X�X�X
PCMm 1 PCMm 2 PCMm 3 � � � PCMmp

3

7
7
7
5

�U�j�X�N�V

PCM jk = CP U�nutil jk � Mem�nutil jk �U�j�X�R�y�V

�9�X �1�t�T�2�`�B�K�2�M�i���H �a�2�i�m�T�X�h�?�2�`�2 ���`�2 �K���M�v �/�B�{�+�m�H�i�B�2�b �i�?���i �7���+�2�b �/�m�`�B�M�; �i�2�b�i�B�M�; ���M�/ �2�t�T�2�`�B�K�2�M�i���i�B�Q�M �Q�7
�*�H�Q�m�/ �*�Q�K�T�m�i�B�M�; �H�B�F�2 �/�2�K���M�/ �7�Q�` �2�M�2�`�;�v�@�2�{�+�B�2�M�i �7�Q�` �A�h �i�2�+�?�M�Q�H�Q�;�B�2�b�- �/�2�K���M�/ �i�B�K�2 �b���p�B�M�;�- ���M�/ �+�Q�M�i�`�Q�H�H�B�M�; �i�?�2
�2�p���H�m���i�B�Q�M �Q�7 ���H�;�Q�`�B�i�?�K�b�- ���T�T�H�B�+���i�B�Q�M�b�- ���M�/ �T�Q�H�B�+�B�2�b �#�2�7�Q�`�2 �`�2���H �+�H�Q�m�/ �T�`�Q�/�m�+�i�b�X �P�M�2 �Q�7 �i�?�2 �b�m�B�i���#�H�2 ���T�T�`�Q���+�?�2�b
�i�Q �K���F�2 ���H�H �i�?�2�b�2 �/�B�{�+�m�H�i�B�2�b ���b �2���b�v �B�b �i�?�2 �b�B�K�m�H���i�B�Q�M�b �i�Q�Q�H�b�X �h�?�2 �Q�#�D�2�+�i�B�p�2 �Q�7 �i�?�B�b �b�B�K�m�H���i�B�Q�M �i�Q�Q�H �B�b �i�Q �Q�z�2�` ���M
�2�t�i�2�M�b�B�#�H�2 �7�`���K�2�r�Q�`�F �i�?���i �2�M���#�H�2�b �b�B�K�m�H���i�B�Q�M�- �K�Q�/�2�H�B�M�;�- �2�t�T�2�`�B�K�2�M�i���i�B�Q�M �Q�7 �*�H�Q�m�/ �+�Q�K�T�m�i�B�M�; �B�M�7�`���b�i�`�m�+�i�m�`�2�b
���M�/ ���T�T�H�B�+���i�B�Q�M �b�2�`�p�B�+�2�b�X �6�Q�` �i�?�B�b �`�2���b�Q�M�- �b�B�K�m�H���i�B�Q�M �?���b �#�2�2�M �+�?�Q�b�2�M �i�Q �2�p���H�m���i�2 �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �Q�7 �i�?�2
���H�;�Q�`�B�i�?�K�b�X

�9�X�R�X �*�H�Q�m�/�b�B�K �h�Q�Q�H�F�B�i�X�h�?�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �r���b �/�Q�M�2 �m�b�B�M�; �*�H�Q�m�/�b�B�K �h�Q�Q�H�F�B�i �(�R�9�)�X �h�?�2 �i�Q�Q�H�F�B�i �?���b
�#�2�2�M �/�2�p�2�H�Q�T�2�/ �#�v �i�?�2 �*�H�Q�m�/ �*�Q�K�T�m�i�B�M�; ���M�/ �.�B�b�i�`�B�#�m�i�2�/ �a�v�b�i�2�K�b �U�*�G�P�l�.�a�V �G���#�Q�`���i�Q�`�v�- �l�M�B�p�2�`�b�B�i�v �Q�7 �J�2�H�@
�#�Q�m�`�M�2�X �*�H�Q�m�/�a�B�K �B�b �+�Q�K�T�H�2�i�2�H�v �r�`�B�i�i�2�M �B�M �C���p���X �L�2�i�#�2���M�b �Q�` �1�+�H�B�T�b�2 �A�.�1 �B�b �m�b�2�/ �i�Q �`�m�M �*�H�Q�m�/�b�B�K �h�Q�Q�H�F�B�i�X �h�?�2
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�2�t�i�`���+�i�2�/ �7�2���i�m�`�2�b �m�b�B�M�; �i�?�2 �T�`�Q�T�Q�b�2�/ �"�a�P �(�k�k�)�@�#���b�2�/ �b�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�` �/�2�2�T �H�2���`�M�B�M�; �+�H���b�b�B�}�2�` �(�k�R�) �U�"�a�P�@
�#���b�2�/ �b�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�`�V �i�?���i �+���i�2�;�Q�`�B�2�b �B�M�i�Q �m�K�T�B�`�2 �Q�` �Q�i�?�2�`�b�X

�G�2�i �m�b �+�Q�M�b�B�/�2�`G �#�2 �i�?�2 �B�M�T�m�i �p�B�/�2�Q �b�2�[�m�2�M�+�2 ���M�/ �B�i �+�Q�K�T�`�B�b�2�b �Q�7M �M�m�K�#�2�` �Q�7 �7�`���K�2�b ���M�/ �B�b �/�2�M�Q�i�2�/ ���b
G = f L a ; 1 � a � M g�X �h�?�m�b�- �i�?�2 �7�`���K�2�b �2�t�i�`���+�i�2�/ �7�`�Q�K �B�b �2�t�T�`�2�b�b�2�/ ���b�-L a = f L 1; L 2::::::::LM g�X

�j�X�R�X �a�2�;�K�2�M�i���i�B�Q�M �Q�7 �?�m�K���M�b �B�M �2���+�? �7�`���K�2 �m�b�B�M�; �o�B�Q�H�� �C�Q�M�2�b�X�h�?�B�b �b�2�+�i�B�Q�M �T�`�2�b�2�M�i�b �i�?�2 �b�2�;�K�2�M�@
�i���i�B�Q�M �Q�7 �7���+�2 �`�2�;�B�Q�M �7�`�Q�K �i�?�2 �2�t�i�`���+�i�2�/ �p�B�/�2�Q �7�`���K�2�b�X �.�B�z�2�`�2�M�i �i�v�T�2�b �Q�7 ���H�;�Q�`�B�i�?�K�b ���`�2 �m�b�2�/ �7�Q�` �7���+�2 �/�2�i�2�+�i�B�Q�M �B�M
�T�`�2�p�B�Q�m�b �r�Q�`�F�b�X �h�?�2 �i�`���/�B�i�B�Q�M���H ���T�T�`�Q���+�?�2�b �m�b�2�/ �7�Q�` �7���+�2 �/�2�i�2�+�i�B�Q�M ���`�2 �#�B�M���`�v �+�H���b�b�B�}�+���i�B�Q�M �i�2�+�?�M�B�[�m�2�b�- �T�Q�b�B�M�;
�?�B�;�? �+�Q�K�T�m�i���i�B�Q�M���H �+�Q�K�T�H�2�t�B�i�v �B�b�b�m�2�b�X �h�?�2 �o�B�Q�H���@�D�Q�M�2�b �7���+�2 �/�2�i�2�+�i�B�Q�M ���H�;�Q�`�B�i�?�K �B�b �m�i�B�H�B�x�2�/ �7�Q�` �/�2�i�2�+�i�B�M�; �7���+�2
�`�2�;�B�Q�M �7�`�Q�K �i�?�2 �2�t�i�`���+�i�2�/ �7�`���K�2�b�X �*�Q�K�T���`�2�/ �i�Q �Q�i�?�2�` �7���+�2 �/�2�i�2�+�i�B�Q�M ���H�;�Q�`�B�i�?�K�- �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �+�Q�K�T�H�2�t�B�i�v
�Q�7 �i�?�2 �o�B�Q�H���@�C�Q�M�2�b �(�k�j�) �B�b �H�B�K�B�i�2�/ �i�?���i �K���F�2�b �B�i �b�m�B�i���#�H�2 �7�Q�` �p���`�B�Q�m�b ���T�T�H�B�+���i�B�Q�M�b�- �H�B�F�2 �B�K���;�2 �/���i���#���b�2�b�- �m�b�2�`
�B�M�i�2�`�7���+�2�b�- �i�2�H�2�+�Q�M�7�2�`�2�M�+�B�M�; ���M�/ �b�Q �Q�M�X �h�?�2 �b�i�2�T�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �o�B�Q�H���@�C�Q�M�2�b �7���+�2 �/�2�i�2�+�i�B�Q�M ���H�;�Q�`�B�i�?�K ���`�2 ���b
�7�Q�H�H�Q�r�b�, �i�?�2 �+�`�2���i�B�Q�M �Q�7 ���M �B�M�i�2�;�`���H �B�K���;�2�- �7�2���i�m�`�2 �b�2�H�2�+�i�B�Q�M �#�v �>�����`�@�H�B�F�2 �� �7�2���i�m�`�2�- �+���b�+���/�B�M�; �+�H���b�b�B�}�2�`�b�- �/�2�i�2�+�@
�i�B�Q�M �Q�7 �i�?�2 �7���+�2 �`�2�;�B�Q�M�- ���M�/ ���/���@�#�Q�Q�b�i�B�M�; �+�H���b�b�B�}�2�` �#���b�2�/ �7�2���i�m�`�2 �b�2�H�2�+�i�B�Q�M�X ���7�i�2�` �+�H���b�b�B�}�+���i�B�Q�M ���M�/ ���/���@�#�Q�Q�b�i



�R�d�e �a�m�p���`�M�� �L���M�/�v���H�- �a�m�p���`�M�� �G���t�K�B�F���M�i �E���i�i�B�K���M�B

�6�B�;�X �j�X�R�X�"�H�Q�+�F �/�B���;� �̀��K �Q�7 �i�?�2 �T� �̀Q�T�Q�b�2�/ ���T�T� �̀Q���+�? �7�Q�` �m�K�T�B� �̀2 �+�H���b�b�B�}�+���i�B�Q�M

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

J = V J(L a)�U�j�X�R�V

V J �B�M�/�B�+���i�2�b �i�?�2 �7�m�M�+�i�B�Q�M �`�2�T�`�2�b�2�M�i�B�M�; �i�?�2 �o�B�Q�H���@�C�Q�M�2�b ���H�;�Q�`�B�i�?�K �7�Q�` �7���+�2 �/�2�i�2�+�i�B�Q�M�X �h�?�2 �b�2�;�K�2�M�i�2�/ �`�2�;�B�Q�M �B�b
�2�t�T�`�2�b�b�2�/ ���bJ �X

�j�X�k�X �6�2���i�m�`�2 �1�t�i�`���+�i�B�Q�M�X���7�i�2�` �b�2�;�K�2�M�i���i�B�Q�M�- �7�2���i�m�`�2 �2�t�i�`���+�i�B�Q�M �B�b �T�2�`�7�Q�`�K�2�/ �m�b�B�M�; �7�m�x�x�v �>�Q�:�- ���M�/
�6�m�x�x�v�@�G�:�S�X �h�?�2 �7�2���i�m�`�2 �2�t�i�`���+�i�B�Q�M �b�i�2�T �+���`�`�B�2�/ �Q�m�i �B�M �i�?�B�b �T���T�2�` �B�b �2�t�T�H���B�M�2�/ ���b �7�Q�H�H�Q�r�b�,

���V �6�m�x�x�v �G�:�S�, �6�m�x�x�v �G�:�S �(�k�9�) �B�b �i�?�2 �B�M�i�2�;�`���i�B�Q�M �Q�7 �G�:�S �r�B�i�? �7�m�x�x�v �H�Q�;�B�+�- �r�?�B�+�? �B�b �m�b�2�/ �i�Q �2�M�?���M�+�2 �i�?�2
�/�B�b�i�B�M�;�m�B�b�?�B�M�; �+���T���#�B�H�B�i�v�- ���M�/ �i�Q �`�2�/�m�+�2 �i�?�2 �M�Q�B�b�2 �2�z�2�+�i�b�X �h�?�2 �+�`�B�b�T �7�Q�`�K �Q�7 �G�:�S �m�i�B�H�B�x�2�b �i�?�2 �M�2�B�;�?�#�Q�m�`�?�Q�Q�/
�T�B�t�2�H �T�`�Q�T�2�`�i�B�2�b �i�Q �2�t�T�H���B�M �2���+�? �T�B�t�2�H�X �A�i �B�b �K�Q�`�2 �`�2�b�B�b�i���M�i�- �2�{�+�B�2�M�i�- ���M�/ �b�B�K�T�H�2 �i�Q �K���F�2 �+�?���M�;�2�b �B�M �;�`���v�@�H�2�p�2�H
�m�b�B�M�; �H�B�;�?�i�B�M�; �p���`�B���i�B�Q�M�b�X �h�?�2 �}�M�2 �i�2�t�i�m�`�2 �T�`�Q�T�2�`�i�B�2�b ���`�2 �2�z�2�+�i�B�p�2�H�v �+���T�i�m�`�2�/ �#�v �i�?�2 �G�"�S �T���i�i�2�`�M�b�X �>�Q�r�2�p�2�`�-
�G�"�S �m�i�B�H�B�x�2�b �?���`�/ �i�?�`�2�b�?�Q�H�/�B�M�; �i�Q �+�Q�K�T�m�i�2 �i�?�2 �+�Q�/�2�- ���M�/ �?���b �K�B�M�B�K�m�K �/�B�b�+�`�B�K�B�M���i�B�Q�M �T�Q�r�2�`�- ���M�/ �B�b �b�2�M�b�B�i�B�p�2
���;���B�M�b�i �M�Q�B�b�2�X �h�?�2 �6�m�x�x�v�@�G�:�S �/�2�b�+�`�B�T�i�Q�` �B�b ���M ���/�p���M�+�2�/ �7�Q�`�K �Q�7 �G�:�S �i�?���i �+���`�`�B�2�b �?�B�;�?�H�v �/�B�b�+�`�B�K�B�M���i�B�p�2 �7�2���i�m�`�2�b�X
�A�M �6�m�x�x�v�@�G�:�S�- �2�p�2�`�v �T�B�t�2�H �B�b �`�2�;���`�/�2�/ ���b ���M�v �M�m�K�#�2�` �Q�7 �G�"�S �+�Q�/�2�b�- �r�?�B�+�? �+�Q�M�i�`�B�#�m�i�2�b �i�Q �i�?�2 �6�m�x�x�v�@�G�:�S �#�B�M
�?�B�b�i�Q�;�`���K�X �h�?�2 �K�2�K�#�2�`�b�?�B�T �7�m�M�+�i�B�Q�M �B�b �+���H�+�m�H���i�2�/ ���b�-

h0(d) =

8
<

:

0; gd � gcenter + E
E � gd + gc enter

2:E gcenter � E < g d < g center + E
1; gd � gcenter � E

9
=

;
�U�j�X�k�V

h1(d) = 1 � h0(d)�U�j�X�j�V

�r�?�2�`�2�-h1() ���M�/h0() �`�2�T�`�2�b�2�M�i�b �i�?�2 �K�2�K�#�2�`�b�?�B�T �7�m�M�+�i�B�Q�M�b�-E �/�2�M�Q�i�2�b �i�?�2 �i�?�`�2�b�?�Q�H�/ �T���`���K�2�i�2�`�- �r�?�B�+�? �B�b �m�b�2�/
�i�Q �+�Q�M�i�`�Q�H �i�?�2 �7�m�x�x�B�M�2�b�b �/�2�;�`�2�2�-gd �/�2�M�Q�i�2�b �i�?�2 �M�2�B�;�?�#�Q�`�B�M�; �T�B�t�2�H�- ���M�/d �B�b �/�2�M�Q�i�2�/ ���b �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �T�B�t�2�H�b�X
�h�?�2 �K�2�K�#�2�`�b�?�B�T �7�m�M�+�i�B�Q�M �/�2�i�2�`�K�B�M�2�b �i�?�2 �+�Q�M�i�`�B�#�m�i�B�Q�M �Q�7 �G�"�S �+�Q�/�2 �B�M�i�Q �i�?�2 �6�G�"�S �?�B�b�i�Q�;�`���K�X �h�?�2 �G�:�S �+�Q�/�2
�+�Q�M�i�`�B�#�m�i�B�Q�M �B�b �/�2�}�M�2�/ ���b

F (X ) = � 8
d=0 hcd (d)�U�j�X�9�V



�"�B�`�/ �a�r���`�K �P�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�` �.�2�2�T �G�2���`�M�B�M�; �7�Q�` �l�K�T�B�`�2 �.�2�i�2�+�i�B�Q�M ���M�/ �*�H���b�b�B�}�+���i�B�Q�M�R�d�d

�r�?�2�`�2�-cd 2 f 0; 1g �X �h�?�2 �b�m�K �Q�7 �M�2�B�;�?�#�Q�m�`�?�Q�Q�/ �+�Q�M�i�`�B�#�m�i�B�Q�M �B�b �2�[�m���H �i�Q �m�M�B�i�v�- ���M�/ �B�b �2�t�T�`�2�b�b�2�/ ���b�-

255X

X

F (X ) = 1�U�j�X�8�V

�*�`�B�b�T �G�:�S �?�B�b�i�Q�;�`���K �?���b �x�2�`�Q �p���H�m�2 �#�B�M�b�- �r�?�2�`�2���b �6�G�:�S �?�B�b�i�Q�;�`���K �?���b �M�Q�M�@�x�2�`�Q �p���H�m�2 �#�B�M�b�X �>�2�M�+�2 �6�G�:�S �B�b
�K�Q�`�2 �B�M�7�Q�`�K���i�B�p�2 �i�?���M �+�`�B�b�T �G�:�S�X

�#�V �>�P�:�,�>�P�: �(�R�e�) �B�b �� �i�v�T�2 �Q�7 �7�2���i�m�`�2 �/�2�b�+�`�B�T�i�Q�` �7�Q�` �2�t�i�`���+�i�B�M�; �m�K�T�B�`�2�b�X �h�?�B�b �i�2�+�?�M�B�[�m�2 �m�i�B�H�B�x�2�b �;�`���/�B�2�M�i�b
�7�Q�` �H�Q�+���H�B�x�B�M�; �i�?�2 �B�K���;�2�X �h�?�2 �>�P�: �7�2���i�m�`�2�b ���`�2 �2�t�i�`���+�i�2�/ �m�b�B�M�; �i�?�2 �K���;�M�B�i�m�/�2 ���M�/ �Q�`�B�2�M�i���i�B�Q�M�X �:�`���/�B�2�M�i�b
(Hu ; H v ) ���`�2 �+���H�+�m�H���i�2�/ �B�M �#�Q�i�? �p�2�`�i�B�+���H ���M�/ �?�Q�`�B�x�Q�M�i���H �/�B�`�2�+�i�B�Q�M�b �7�Q�` ���H�H �T�B�t�2�H�b �B�M �i�?�2 �7�`���K�2�X �:�`���/�B�2�M�i �K���;�M�B�@
�i�m�/�2�b ���M�/ �/�B�`�2�+�i�B�Q�M�b ���`�2 �2�b�i�B�K���i�2�/ �m�b�B�M�; �i�?�2 �#�2�H�Q�r �2�[�m���i�B�Q�M�b�-

h =
p

H 2
u + H 2

v�U�j�X�e�V

� = tan � 1(
H v

Hu
)�U�j�X�d�V

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

J D = f F jjH g�U�j�X�3�V

�h�?�2 �2�t�i�`���+�i�2�/ �7�2���i�m�`�2�b ���`�2 �/�2�M�Q�i�2�/ ���bJ D �r�B�i�? �/�B�K�2�M�b�B�Q�M1X (M � S) �X �r�?�2�`�2�-M �b�B�;�M�B�}�2�b �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7
�#�B�M�b�-S �`�2�7�2�`�b �i�Q �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �2�t�i�`���+�i�2�/ �/�B�K�2�M�b�B�Q�M�b �Q�7 �i�?�2 �>�P�: �7�2���i�m�`�2�b�X

�j�X�j�X �l�K�T�B�`�2 �+�H���b�b�B�}�+���i�B�Q�M �m�b�B�M�; �"�a�P�@�#���b�2�/ �b�i���+�F ���m�i�Q�2�M�+�Q�/�2�`�X�P�M�+�2 �i�?�2 �7�2���i�m�`�2�b ���`�2 �2�t�i�`���+�i�2�/
�m�b�B�M�; �7�m�x�x�v �G�:�S�- ���M�/ �>�P�:�- �i�?�2 �2�t�i�`���+�i�2�/ �7�2���i�m�`�2�b ���`�2 �;�B�p�2�M �i�Q �i�?�2 �T�`�Q�T�Q�b�2�/ �"�a���@�#���b�2�/ �b�i���+�F ���m�i�Q�2�M�+�Q�/�2�` �7�Q�`
�m�K�T�B�`�2 �+�H���b�b�B�}�+���i�B�Q�M�X �6�Q�` �i�?�2 �2�z�2�+�i�B�p�2 �+�H���b�b�B�}�+���i�B�Q�M�- �b�i���+�F ���m�i�Q�2�M�+�Q�/�2�` �/�2�2�T �H�2���`�M�B�M�; �+�H���b�b�B�}�2�` �B�b �m�b�2�/�- ���M�/ �i�?�2
�r�2�B�;�?�i�b�@�#�B���b�2�b ���`�2 �/�2�i�2�`�K�B�M�2�/ �m�b�B�M�; �i�?�2 �T�`�Q�T�Q�b�2�/ ���H�;�Q�`�B�i�?�K �Q�T�i�B�K���H�H�v�X

�B�V ���`�+�?�B�i�2�+�i�m�`�2 �Q�7 �b�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�` �/�2�2�T �H�2���`�M�B�M�;�X�P�M�2 �Q�7 �i�?�2 �#�m�B�H�/�B�M�; �#�H�Q�+�F�b �Q�7 �.�2�2�T �L�2�m�`���H
�L�2�i�r�Q�`�F �U�.�L�L�V �B�b ���m�i�Q�2�M�+�Q�/�2�`�X �a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�` �(�k�R�) �B�b �i�?�2 �K�Q�b�i �+�Q�K�K�Q�M�H�v �2�K�T�H�Q�v�2�/ �/�2�2�T �H�2���`�M�B�M�;
�i�2�+�?�M�B�[�m�2�b�X �6�B�;�m�`�2 �j�X�k �b�?�Q�r�b �i�?�2 ���`�+�?�B�i�2�+�i�m�`�2 �Q�7 �i�?�2 �b�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�`�X �>�2�`�2�- �i�?�2 ���m�i�Q�2�M�+�Q�/�2�`�b ���`�2 �b�i���+�F�2�/
�?�B�2�`���`�+�?�B�+���H�H�v�X �h�?�2 ���`�+�?�B�i�2�+�i�m�`�2 �Q�7 ���m�i�Q�2�M�+�Q�/�2�` �T�Q�b�b�2�b�b�2�b �i�?�`�2�2 �m�M�B�i�b�- �B�M�T�m�i �p�B�b�B�#�H�2 �m�M�B�i�b�- �Q�m�i�T�m�i �p�B�b�B�#�H�2 �m�M�B�i�b�-
���M�/ �?�B�/�/�2�M �m�M�B�i�b�- �/�2�M�Q�i�2�/ ���bS�-K ���M�/N �X ���M ���m�i�Q�2�M�+�Q�/�2�` �B�b �m�i�B�H�B�x�2�/ �7�Q�` �2�M�+�Q�/�B�M�; �i�?�2 �B�M�T�m�i �p�2�+�i�Q�` �B�M�i�Q ���M
���/�p���M�+�2�/ �b�i���;�2 �?�B�/�/�2�M �`�2�T�`�2�b�2�M�i���i�B�Q�M�X �A�M �i�?�2 �2�M�+�Q�/�2�` �T�?���b�2�- �i�?�2 �/�2�i�2�`�K�B�M�B�b�i�B�+ �K���T�T�B�M�;R� �- �i�`���M�b�7�Q�`�K�b �i�?�2
�B�M�T�m�i �p�2�+�i�Q�` �B�M�i�Q �i�?�2 �?�B�/�/�2�M �p�2�+�i�Q�`�- ���M�/ �B�b �2�t�T�`�2�b�b�2�/ ���b�-

B = fun (Q1P+ A1P)�U�j�X�N�V

�r�?�2�`�2�-Q1�B�M�/�B�+���i�2 �i�?�2 �r�2�B�;�?�i �K���i�`�B�t�- ���M�/A1 �`�2�7�2�`�b �i�Q �i�?�2 �#�B���b �p�2�+�i�Q�`�X �h�?�2 �i�2�`�KP�`�2�7�2�`�b �i�Q �`�2�+�Q�M�b�i�`�m�+�i�B�Q�M�X
�h�?�2�M �i�?�2 �?�B�/�/�2�M �`�2�T�`�2�b�2�M�i���i�B�Q�M �B�b �/�2�+�Q�/�2�/ ���M�/ �#���+�F �i�Q �`�2�+�Q�M�b�i�`�m�+�i�B�Q�M �7���+�i�Q�` �B�b �;�B�p�2�M ���b �7�Q�H�H�Q�r�b�-

P = fun (Q2K + A2K )�U�j�X�R�y�V

�r�?�2�`�2�-Q2 �/�2�M�Q�i�2 �r�2�B�;�?�i �K���i�`�B�t�-A2 �`�2�T�`�2�b�2�M�i �i�?�2 �#�B���b �p�2�+�i�Q�`�b�- ���M�/K �?�B�/�/�2�M �m�M�B�i�b�X
�B�B�V �h�`���B�M�B�M�; �T�?���b�2�X ���V �6�B�i�M�2�b�b �1�p���H�m���i�B�Q�M�,�h�?�2 �}�i�M�2�b�b �7�m�M�+�i�B�Q�M �B�b �+�Q�K�T�m�i�2�/ �7�Q�` �i�?�2 �B�M�/�B�p�B�/�m���H �b�Q�H�m�i�B�Q�M

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

Jac(Q; A) =
1

2Y

YX

j =1

jjPj � Ptarget jj2�U�j�X�R�R�V



�R�d�3 �a�m�p���`�M�� �L���M�/�v���H�- �a�m�p���`�M�� �G���t�K�B�F���M�i �E���i�i�B�K���M�B

�6�B�;�X �j�X�k�X��� �̀+�?�B�i�2�+�i�m� �̀2 �Q�7 �b�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�` �+�H���b�b�B�}�2�`

�r�?�2�`�2Pj �`�2�T�`�2�b�2�M�i�b �i�?�2 �2�b�i�B�K���i�2�/ �Q�m�i�T�m�i�- ���M�/ �i�?�2 �i���`�;�2�i �Q�m�i�T�m�i �B�b �/�2�M�Q�i�2�/ ���bPtarget �X �h�?�2 �i�2�`�KY �/�2�M�Q�i�2�b
�i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �i�`���B�M�B�M�; �b���K�T�H�2�b�X

�#�V ���H�;�Q�`�B�i�?�K�B�+ �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �"�a�P�@�a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�`�"�a�P �(�k�k�) �B�b �/�m�H�v �#���b�2�/ �Q�M
�i�?�2 �b�Q�+�B���H �#�2�?���p�B�Q�`�b �Q�7 �#�B�`�/�b �i�?���i �7�Q�H�H�Q�r �b�Q�K�2 �B�/�2���H�B�b�i�B�+ �`�m�H�2�b �i�?���i �7�Q�H�H�Q�r�, �h�?�2 �B�M�/�B�p�B�/�m���H �#�B�`�/ �b�r�B�i�+�?�2�b �#�2�i�r�2�2�M
�i�?�2 �p�B�;�B�H���M�+�2 �#�2�?���p�B�Q�` ���M�/ �7�Q�`���;�B�M�; �#�2�?���p�B�Q�m�` �Q�7 �#�B�`�/�b�X �q�?�2�M �7�Q�`���;�B�M�; �B�b �B�M �T�`�Q�;�`�2�b�b�- �B�M�/�B�p�B�/�m���H �#�B�`�/ �`�2�+�Q�`�/�b
���M�/ �m�T�/���i�2�b �i�?�2 �T�`�2�p�B�Q�m�b �2�t�T�2�`�B�2�M�+�2 ���M�/ �i�?�2�B�` �T�Q�b�B�i�B�Q�M�- ���M�/ ���H�b�Q�- �i�?�2 �#�2�b�i �2�t�T�2�`�B�2�M�+�2 �Q�7 �i�?�2 �b�r���`�K�b �B�b �m�T�/���i�2�/�-
�r�?�B�+�? �B�b �`�2�;���`�/�B�M�; �i�?�2 �H�Q�+���i�B�Q�M �Q�7 �7�Q�Q�/�X �A�M �+���b�2 �Q�7 �p�B�;�B�H���M�+�2 �#�2�?���p�B�Q�m�`�- �i�?�2 �B�M�/�B�p�B�/�m���H �#�B�`�/�b �K�Q�p�2 �i�Q�r���`�/�b �i�?�2
�+�2�M�i�2�` �Q�7 �b�r���`�K�b�X �h�?�2 �p�B�;�B�H���M�+�2 �#�2�?���p�B�Q�m�` �;�2�i�b ���z�2�+�i�2�/ �r�?�2�M �i�?�2�`�2 �B�b ���M�v �T�Q�b�b�B�#�B�H�B�i�v �Q�7 �B�M�i�2�`�7�2�`�2�M�+�2�X ���i �i�?�2
�b���K�2 �i�B�K�2�- �i�?�2 �#�B�`�/ �b�r�B�i�+�?�2�b �#�2�i�r�2�2�M �b�+�`�Q�m�M�;�B�M�; ���M�/ �T�`�Q�/�m�+�B�M�; �r�?�2�M �#�B�`�/�b ���`�2 �i�`�v�B�M�; �i�Q �~�v �7�`�Q�K �Q�M�2 �b�B�i�2
�i�Q ���M�Q�i�?�2�`�X �P�M �i�?�2 �Q�i�?�2�` �?���M�/�- �T�`�Q�/�m�+�2�`�b �2�M�;���;�2 �B�M ���+�i�B�p�2 �b�2���`�+�? �7�Q�` �7�Q�Q�/�X �A�M ���/�/�B�i�B�Q�M�- �i�?�2�`�2 �B�b �� �T�2�`�7�2�+�i
�#���H���M�+�2 �#�2�i�r�2�2�M �2�t�T�H�Q�`���i�B�Q�M ���M�/ �2�t�T�H�Q�B�i���i�B�Q�M �B�M �"�a���X �h�?�2 ���H�;�Q�`�B�i�?�K�B�+ �b�i�2�T�b �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �"�a�P�@�a�i���+�F�2�/
���m�i�Q�2�M�+�Q�/�2�`�b ���`�2 �B�H�H�m�b�i�`���i�2�/ �#�2�H�Q�r�,

���V �A�M�B�i�B���H�B�x���i�B�Q�M�, �A�M �i�?�2 �}�`�b�i �b�i�2�T�- �i�?�2 �T���`���K�2�i�2�`�b �Q�7 �Q�T�i�B�K�B�x���i�B�Q�M �B�M�+�H�m�/�B�M�; �i�?�2 �T�Q�T�m�H���i�B�Q�M ���`�2 �B�M�B�i�B���H�B�x�2�/�-
�r�?�B�+�? �B�M�+�H�m�/�2�b�,f X i;j ; 1 � 1 � y; 1 � j � z �r�?�2�`�2�- �i�?�2 �T�Q�T�m�H���i�B�Q�M �b�B�x�2 �B�b �/�2�M�Q�i�2�/ ���by �- � max �/�2�M�Q�i�2�b �i�?�2
�K���t�B�K���H �B�i�2�`���i�B�Q�M�-P ro �`�2�T�`�2�b�2�M�i�b �i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 �7�Q�`���;�B�M�; �7�Q�Q�/�- ���M�/ �i�?�2 �7�`�2�[�m�2�M�+�v �Q�7 �~�B�;�?�i �#�2�?���p�B�Q�m�` �Q�7
�#�B�`�/�b �B�b �/�2�M�Q�i�2�/ ���bf r �X �>�2�`�2�-X 2 Q1; Q2; A1; A2�X

�#�V �1�p���H�m���i�B�Q�M �Q�7 �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M�,�h�?�2 �b�2�H�2�+�i�B�Q�M �Q�7 �i�?�2 �Q�T�i�B�K���H �H�Q�+���i�B�Q�M �Q�7 �i�?�2 �#�B�`�/ �B�b �T�2�`�7�Q�`�K�2�/
�#���b�2�/ �Q�M �i�?�2 �K�B�M�B�K�B�x���i�B�Q�M �T�`�Q�#�H�2�K�X �h�?�2 �K�B�M�B�K���H �p���H�m�2 �Q�7 �i�?�2 �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �/�2�b�+�`�B�#�2�b �i�?�2 �#�2�i�i�2�` �b�Q�H�m�i�B�Q�M�-
���M�/ �i�?�2�`�2�7�Q�`�2�- �i�?�2 �b�Q�H�m�i�B�Q�M �r�B�i�? �i�?�2 �H�B�K�B�i�2�/ �p���H�m�2 �Q�7 �2�`�`�Q�` �B�b �b�2�H�2�+�i�2�/ ���b �i�?�2 �Q�T�i�B�K���H �b�Q�H�m�i�B�Q�M�X �h�?�2 �2�`�`�Q�` �B�b
�2�b�i�B�K���i�2�/ �m�b�B�M�; �2�[�m���i�B�Q�M �U�R�R�V�X

�+�V �G�Q�+���i�B�Q�M �m�T�/���i�2 �Q�7 �i�?�2 �#�B� �̀/�b�, �6�Q�` �m�T�/���i�B�M�; �i�?�2�B�` �T�Q�b�B�i�B�Q�M�b�- �i�?�2 �#�B�`�/�b �?���p�2 �i�?�`�2�2 �b�i���;�2�b�- �r�?�B�+�? ���`�2
�/�2�+�B�/�2�/ �#���b�2�/ �Q�M �i�?�2 �T�`�Q�#���#�B�H�B�i�v�X �q�?�2�M�2�p�2�` �i�?�2 �`���M�/�Q�K �M�m�K�#�2�` �- �i�?�2�M �i�?�2 �m�T�/���i�2 �B�b �#���b�2�/ �Q�M �i�?�2 �7�Q�`���;�B�M�;
�#�2�?���p�B�Q�m�` �Q�` �2�H�b�2�- �i�?�2 �p�B�;�B�H���M�+�2 �#�2�?���p�B�Q�m�` �+�Q�K�K�2�M�+�2�b�X �P�M �i�?�2 �Q�i�?�2�` �?���M�/�- �b�r���`�K �b�T�H�B�i�b ���b �b�+�`�Q�m�M�;�2�`�b ���M�/
�T�`�Q�/�m�+�2�`�b�- �r�?�B�+�? �B�b �K�Q�/�2�H�H�2�/ ���b �~�B�;�?�i �#�2�?���p�B�Q�`�b�X �6�B�M���H�H�v�- �i�?�2 �7�2���b�B�#�B�H�B�i�v �Q�7 �i�?�2 �b�Q�H�m�i�B�Q�M�b �B�b �p�2�`�B�}�2�/ ���M�/ �i�?�2 �#�2�b�i
�b�Q�H�m�i�B�Q�M �B�b �`�2�i�`�B�2�p�2�/�X

�/�V �6�Q� �̀��;�B�M�; �#�2�?���p�B�Q�` �Q�7 �#�B� �̀/�b�, �h�?�2 �B�M�/�B�p�B�/�m���H �#�B�`�/ �b�2���`�+�?�2�b �i�?�2 �7�Q�Q�/ �#���b�2�/ �Q�M �i�?�2�B�` �Q�r�M �2�t�T�2�`�B�2�M�+�2�-
���M�/ �i�?�2 �#�2�?���p�B�Q�m�` �Q�7 �i�?�2 �b�r���`�K�- �r�?�B�+�? �B�b �;�B�p�2�M �#�2�H�Q�r�X �h�?�2 �b�i���M�/���`�/ �2�[�m���i�B�Q�M �Q�7 �i�?�2 �7�Q�`���;�B�M�; �#�2�?���p�B�Q�` �Q�7 �#�B�`�/�b
�B�b �;�B�p�2�M ���b �7�Q�H�H�Q�r�b�-

X � +1
i;j = X �

i;j + ( Pi;j � X �
i;j ) � G � random(0; 1) + [ Cj � X �

i;j ] � random(0; 1)�U�j�X�R�k�V



�"�B�`�/ �a�r���`�K �P�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�` �.�2�2�T �G�2���`�M�B�M�; �7�Q�` �l�K�T�B�`�2 �.�2�i�2�+�i�B�Q�M ���M�/ �*�H���b�b�B�}�+���i�B�Q�M�R�d�N

�r�?�2�`�2X � +1
i;j ���M�/X �

i;j �/�2�M�Q�i�2�b �i�?�2 �H�Q�+���i�B�Q�M �Q�7i th �#�B�`�/ �B�Mj th �/�B�K�2�M�b�B�Q�M ���i� + 1 ���M�/� �XPi;j �`�2�7�2�`�b �i�Q �i�?�2 �T�`�2�p�B�Q�m�b
�#�2�b�i �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2i th �#�B�`�/�-random(0; 1) �B�b �i�?�2 �B�M�/�2�T�2�M�/�2�M�i �m�M�B�7�Q�`�K�H�v �/�B�b�i�`�B�#�m�i�2�/ �M�m�K�#�2�`�b�- ���M�/ �XCj �B�M�/�B�+���i�2�b
�i�?�2 �#�2�b�i �T�`�2�p�B�Q�m�b �H�Q�+���i�B�Q�M �b�?���`�2�/ �#�v �i�?�2 �#�B�`�/ �b�r���`�K�X �h�?�2 �T�Q�b�B�i�B�p�2 �M�m�K�#�2�`�b ���`�2 �/�2�M�Q�i�2�/ ���bG ���M�/V �- ���M�/Pi;j

�/�2�M�Q�i�2�b �i�?�2 �T�2�`�b�Q�M���H �#�2�b�i �b�Q�H�m�i�B�Q�M�XCj �`�2�T�`�2�b�2�M�i�b �i�?�2 �;�H�Q�#���H �#�2�b�i �b�Q�H�m�i�B�Q�M�X
�2�V �o�B�;�B�H���M�+�2 �"�2�?���p�B�Q�m�` �Q�7 �"�B� �̀/�b�,�h�?�2 �#�B�`�/�b �K�Q�p�2 �i�Q�r���`�/�b �i�?�2 �+�2�M�i�2�` �/�m�`�B�M�; �r�?�B�+�? �i�?�2 �#�B�`�/�b �+�Q�K�T�2�i�2

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

X � +1
i;j = X �

i;j + B1(� j � X �
i;j ) � random(0; 1) + B2[M kj � X �

i;j ] � random(� 1; 1)�U�j�X�R�j�V

B1 = w1 � exp
�

� F f (M ) iP
F f + �

� y
�

�U�j�X�R�9�V

B1 = w1 � exp
��

F f (M ) i � F f (M ) �

jF f (M ) � � F f (M ) i � j + �

�
y � F f (m) �P

F f + �
� y

�
�U�j�X�R�8�V

�r�?�2�`�2y �`�2�T�`�2�b�2�M�i�b �i�?�2 �M�m�K�#�2�` �Q�7 �#�B�`�/�b�-w1 ���M�/w2 ���`�2 �i�?�2 �T�Q�b�B�i�B�p�2 �+�Q�M�b�i���M�i�b �H�v�B�M�; �B�M �i�?�2 �`���M�;�2 �Q�7[0; 2] �-
F f (M ) i �`�2�T�`�2�b�2�M�i�b �i�?�2 �Q�T�i�B�K���H �}�i�M�2�b�b �p���H�m�2 �Q�7i th �#�B�`�/�- ���M�/

P
F f �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 ���/�/�B�i�B�Q�M �Q�7 �i�?�2 �#�2�b�i

�}�i�M�2�b�b �p���H�m�2�b �Q�7 �i�?�2 �b�r���`�K�X� �#�2 �i�?�2 �+�Q�M�b�i���M�i �i�?���i �F�2�2�T�b �Q�T�i�B�K�B�x���i�B�Q�M ���r���v �7�`�Q�K �x�2�`�Q�@�/�B�p�B�b�B�Q�M �2�`�`�Q�`�XT �`�2�7�2�`�b
�i�Q �i�?�2 �T�Q�b�B�i�B�p�2 �B�M�i�2�;�2�`(j 6= i )�X �q�?�2�M�2�p�2�` �i�?�2 �#�B�`�/ ���T�T�`�Q���+�?�2�b �i�?�2 �+�2�M�i�2�` �Q�7 �i�?�2 �b�r���`�K�- �i�?�2�`�2 �B�b �� �i�2�M�/�2�M�+�v
�i�Q �+�Q�K�T�2�i�2 �r�B�i�? �2���+�? �Q�i�?�2�`�X �h�?�2 ���p�2�`���;�2 �}�i�M�2�b�b

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

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

�7�V �6�H�B�;�?�i �#�2�?���p�B�Q�m�`�,�h�?�B�b �#�2�?���p�B�Q�m�` �Q�7 �i�?�2 �#�B�`�/�ö�b �T�`�Q�;�`�2�b�b �r�?�2�M �i�?�2 �#�B�`�/�b �~�v �i�Q ���M�Q�i�?�2�` �b�B�i�2 �B�M �+���b�2 �Q�7
���M�v �i�?�`�2���i�2�M�B�M�; �2�p�2�M�i�b ���M�/ �7�Q�`���;�B�M�; �K�2�+�?���M�B�b�K�b�X �q�?�2�M �i�?�2 �#�B�`�/�b �`�2���+�? �� �M�2�r �b�B�i�2�- �i�?�2�v �b�2���`�+�? �7�Q�` �7�Q�Q�/�X �6�2�r
�#�B�`�/�b �B�M �i�?�2 �;�`�Q�m�T �i�`�v ���+�i�B�M�; ���b �T�`�Q�/�m�+�2�`�b ���M�/ �7�2�r ���b �b�+�`�Q�m�M�;�2�`�b�X �h�?�2 �#�2�?���p�B�Q�m�` �B�b �K�Q�/�2�H�H�2�/ ���b

X � +1
i;j = X �

i;j + �`���M�/�Q�Kr (0:1) � X �
i;j�U�j�X�R�e�V

X � +1
i;j = X �

i;j + ( X �

;j � X �

i;j ) � f l � Rr (0; 1)�U�j�X�R�d�V

�r�?�2�`�2Rr (0; 1) �`�2�7�2�` �i�Q �i�?�2 �:���m�b�b�B���M �/�B�b�i�`�B�#�m�i�2�/ �`���M�/�Q�K �M�m�K�#�2�` �r�B�i�? �x�2�`�Q �K�2���M ���M�/ �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�-X � +1
i;j

���M�/X �
i;j �/�2�M�Q�i�2�b �i�?�2 �H�Q�+���i�B�Q�M �Q�7i th �#�B�`�/ �B�Mj th �/�B�K�2�M�b�B�Q�M ���i(� + 1) ���M�/� �X

�;�V �*�?�2�+�F�B�M�; �i�?�2 �7�2���b�B�#�B�H�B�i�v �Q�7 �b�Q�H�m�i�B�Q�M�,�h�?�2 �7�2���b�B�#�B�H�B�i�v �Q�7 �i�?�2 �b�Q�H�m�i�B�Q�M �B�b �+�Q�K�T�m�i�2�/ �#���b�2�/ �Q�M �i�?�2
�Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M�X �A�7 �i�?�2 �M�2�r�H�v �;�2�M�2�`���i�2�/ �b�Q�H�m�i�B�Q�M �B�b �#�2�b�i �i�?���M �i�?�2 �T�`�2�p�B�Q�m�b �Q�M�2�- �i�?�2�M �B�i �B�b �+�?���M�;�2�/ �#�v �i�?�2 �M�2�r
�b�Q�H�m�i�B�Q�M�X

�?�V �h�2�`�K�B�M���i�B�Q�M�,�_�2�T�2���i �i�?�2 �b�i�2�T�b �7�Q�` �i�?�2 �K���t�B�K���H �B�i�2�`���i�B�Q�M�b �m�M�i�B�H �i�?�2 �;�H�Q�#���H �Q�T�i�B�K���H �#�2�b�i �b�Q�H�m�i�B�Q�M�b
���`�2 �/�2�i�2�`�K�B�M�2�/�X �h�?�m�b�- �i�?�2 �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K �/�B�b�+�m�b�b�2�/ �B�M �i�?�B�b �b�2�+�i�B�Q�M ���B�K�b ���i �/�2�i�2�`�K�B�M�B�M�; �i�?�2 �Q�T�i�B�K���H
�K�m�H�i�B�T���i�? �7�Q�` �2�M���#�H�B�M�; �b�2�+�m�`�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �B�M �i�?�2 �M�2�i�r�Q�`�F�X ���H�;�Q�`�B�i�?�K �R �/�2�T�B�+�i�b �i�?�2 �T�b�2�m�/�Q�@�+�Q�/�2 �Q�7 �i�?�2
�T�`�Q�T�Q�b�2�/ �"�a�P�@�a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�`�b�- �r�?�B�+�? �/�2�K�Q�M�b�i�`���i�2�b �i�?�2 �b�i�2�T�@�r�B�b�2 �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �i�?�2 ���H�;�Q�`�B�i�?�K�X

�h�?�2 �~�Q�r�+�?���`�i �7�Q�` �i�?�2 �T�`�Q�T�Q�b�2�/ �"�a�P�@�a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�`�b �B�b �;�B�p�2�M �B�M �6�B�;�m�`�2 �j�X�j�X

�9�X �.�B�b�+�m�b�b�B�Q�M �Q�7 �_�2�b�m�H�i�b�X�h�?�2 �`�2�b�m�H�i�b �Q�#�i���B�M�2�/ �#�v �i�?�2 �T�`�Q�T�Q�b�2�/ �"�a�P�@�a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�`�b ���`�2 �/�2�@
�b�+�`�B�#�2�/ �B�M �i�?�B�b �b�2�+�i�B�Q�M�X �h�?�2 �T�`�Q�T�Q�b�2�/ �"�a�P�@�a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�`�b �B�b ���M���H�v�x�2�/ �#���b�2�/ �Q�M �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �m�b�B�M�;
�i�?�`�2�2 �K�2���b�m�`�2�b�- �r�?�B�+�? �B�M�+�H�m�/�2 ���+�+�m�`���+�v�- �b�2�M�b�B�i�B�p�B�i�v�- ���M�/ �b�T�2�+�B�}�+�B�i�v�X

�9�X�R�X �1�t�T�2�`�B�K�2�M�i���H �b�2�i�m�T�X�h�?�2 �2�t�T�2�`�B�K�2�M�i���i�B�Q�M �Q�7 �i�?�2 �/�2�p�2�H�Q�T�2�/ ���T�T�`�Q���+�? �B�b �T�2�`�7�Q�`�K�2�/ �m�b�B�M�; �K���M�m���H�H�v
�+�Q�H�H�2�+�i�2�/ �/���i���#���b�2�- ���M�/ �i�?�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �B�b �/�Q�M�2 �B�M �i�?�2 �J���h�G���" �i�Q�Q�H�X �>�2�`�2�- �i�?�2 �k�y �p�B�/�2�Q�b ���`�2 �+�Q�H�H�2�+�i�2�/
�7�`�Q�K �u�Q�m�h�m�#�2�X



�R�3�y �a�m�p���`�M�� �L���M�/�v���H�- �a�m�p���`�M�� �G���t�K�B�F���M�i �E���i�i�B�K���M�B

���H�;�Q�`�B�i�?�K �R�,�S�b�2�m�/�Q�+�Q�/�2 �7�Q�` �i�?�2 �T�`�Q�T�Q�b�2�/ �"�a�P�@�a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�`�b
�.���i���, �"�B�`�/ �b�r���`�K �T�Q�T�m�H���i�B�Q�Mf X i ; j ; 1 � i � y; 1 � j � z; g
�_�2�b�m�H�i�,�"�2�b�i �b�Q�H�m�i�B�Q�M

�R �S�`�Q�+�2�/�m�`�2�,
�k �"�2�;�B�M
�j �S�Q�T�m�H���i�B�Q�M �B�M�B�i�B���i�B�Q�M�,f X i ; j ; 1 � i � y; 1 � j � z; g
�9 �_�2���/ �i�?�2 �T���`���K�2�i�2�`�by �@�T�Q�T�m�H���i�B�Q�M �b�B�x�2�c� max �K���t�B�K���H �B�i�2�`���i�B�Q�M�-P ro �@�T�`�Q�#���#�B�H�B�i�v �Q�7 �7�Q�`���;�B�M�; �7�Q�Q�/�-f r �@�7�`�2�[�m�2�M�+�v �Q�7

�~�B�;�?�i �#�2�?���p�B�Q�m�` �Q�7 �#�B�`�/�b
�8 �.�2�i�2�`�K�B�M�2 �i�?�2 �}�i�M�2�b�b �Q�7 �i�?�2 �b�Q�H�m�i�B�Q�M�b
�e �r�?�B�H�2� < � max �/�Q
�d �7�Q�g̀ = 1 : y �/�Q
�3 �B�7R(0; 1) < P ro �i�?�2�M
�N �6�Q�`���;�B�M�; �#�2�?���p�B�Q�m�` �m�b�B�M�; �2�[�m���i�B�Q�M �U�j�X�R�k�V

�R�y �2�H�b�2
�R�R �o�B�;�B�H���M�+�2 �#�2�?���p�B�Q�m�` �m�b�B�M�; �2�[�m���i�B�Q�M �U�j�X�R�8�V

�R�k �a�T�H�B�i �i�?�2 �b�r���`�K ���b �b�+�`�Q�m�M�;�2�`�b ���M�/ �T�`�Q�/�m�+�2�`�b
�R�j �7�Q�g̀ = 1 : y �/�Q
�R�9 �B�7g �B�b �� �T� �̀Q�/�m�+�2�`�i�?�2�M
�R�8 �l�T�/���i�2 �m�b�B�M�; �2�[�m���i�B�Q�M �U�j�X�R�e�V
�R�e �2�H�b�2
�R�d �l�T�/���i�2 �m�b�B�M�; �2�[�m���i�B�Q�M �U�j�X�R�d�V

�R�3 �*�?�2�+�F �i�?�2 �7�2���b�B�#�B�H�B�i�v �Q�7 �i�?�2 �b�Q�H�m�i�B�Q�M�b
�R�N �_�2�i�m�`�M �i�?�2 �#�2�b�i �b�Q�H�m�i�B�Q�M
�k�y � = � + 1

�k�R �P�T�i�B�K���H �b�Q�H�m�i�B�Q�M �B�b �Q�#�i���B�M�2�/
�k�k �1�M�/
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�Q�7 ���+�+�m�`���i�2�M�2�b�b �#���b�2�/ �Q�M �i�?�2 �"�a�P�@�a�i���+�F�2�/ ���m�i�Q�2�M�+�Q�/�2�`�b�- ���M�/ �B�b �2�t�T�`�2�b�b�2�/ ���b�-
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X + Y

X + P + Y + Q
�U�9�X�R�V

�r�?�2�`�2�- �/�2�M�Q�i�2�b �i�?�2 �i�`�m�2 �T�Q�b�B�i�B�p�2�b�- ���M�/ �B�b �i�?�2 �i�`�m�2 �M�2�;���i�B�p�2�b�X �/�2�M�Q�i�2�b �i�?�2 �7���H�b�2 �T�Q�b�B�i�B�p�2�b ���M�/ �B�b �i�?�2 �7���H�b�2 �M�2�;���i�B�p�2�b�X
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Sensitivity =
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dij = 0 �B�7i = j �U�9�X�k�V

�h�?�2 �M�m�K�#�2�` �Q�7 �H�2�p�2�H�b �K���v �B�M�+�`�2���b�2 �Q�` �/�2�+�`�2���b�2 �#���b�2�/ �Q�M �M�m�K�#�2�` �Q�7 �r�2�# �T���;�2�b�- �r�?�B�+�? �B�b �;�B�p�2�M �B�M �1�[�X �U�9�X�j�V�X

NL = Nw � 1 �U�9�X�j�V

�J�Q�`�2�Q�p�2�`�- �i�?�2 �M�m�K�#�2�` �Q�7 �+�H�m�b�i�2�`�bCi �7�Q�`�K�2�/ ���iK th �H�2�p�2�H �B�b ���H�b�Q �#���b�2�/ �Q�M �M�m�K�#�2�` �Q�7 �r�2�# �T���;�2�b�- ���b �;�B�p�2�M �#�v
�1�[�X �U�9�X�9�V�X
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c = Nw � k �U�9�X�9�V
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d11 d12 d13 : : : d1N w

d21 d22 d23 : : : d2N w

d31 d32 d33 : : : d3N w

d41 d42 d43 : : : d4N w
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�X�X�X

�X�X�X
�X�X�X

dN w 1 dN w 2 dN w 3 : : : dN w N w
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T =
p

(199� 201)2+(16� 50)2+(6 � 60)2+(0 � 1)2; T =
p

(199� 201)2+(55� 50)2+(6 � 60)2+(0 � 1)2 �U�9�X�3�V

�h�?�m�b �i�?�2 �}�M���H �/�B�b�i���M�+�2Td �+���M �#�2 �2�p���H�m���i�2�/ �#�v �/�B�p�B�/�B�M�; �i�?�2 �/�B�b�i���M�+�2 �#�2�i�r�2�2�M �U�k�- �e�V ���M�/ �U�j�- �e�V �#�v �i�?�2 ���p�2�`���;�2
�/�B�b�i���M�+�2 ���b �;�B�p�2�M �#�v �1�[�X �U�9�X�N�V�,

Td =
T(2; 6)

TA
=

68:13
61:364

; Td =
T(3; 6)

TA
=

54:598
61:364
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�k L 1�4 �7�`�2�[�m�2�M�i �B�i�2�K�b
�j �7�Q�`�F�4�k�cL k � 1! = � �c �F�Y�Y�/�Q
�9 Ck �4�+���M�/�B�/���i�2�b �;�2�M�2�`���i�2�/ �7�`�Q�KL k � 1

�8 �f�f �i�?���i �B�b �*���`�i�2�b�B���M �T�`�Q�/�m�+�iL k � 1 � L k � 1 ���M�/k � 1 �b�B�x�2 �B�i�2�K �b�2�i �i�?���i �B�b �M�Q�i �7�`�2�[�m�2�M�i
�e �7�Q�`�2�p�2�`�v �i� �̀��M�b���+�i�B�Q�Mt �B�M �i�?�2 �/���i���#���b�2�/�Q
�d �O�B�M�+�`�2�K�2�M�i �i�?�2 �+�Q�m�M�i �Q�7 �i�?�2 �2�M�i�B�`�2 �+���M�/�B�/���i�2�b �B�MCk �i�?���i ���`�2 ���p���B�H���#�H�2 �B�Mt
�3 L k �4 �+���M�/�B�/���i�2�b �B�MCk �r�B�i�? �K�B�M �b�m�T�T�Q�`�i

�N �_�2�i�m�`�M �lk �Gk �c

�9�X�8�X �S�`�Q�T�Q�b�2�/ �1�.�"�>�h ���H�;�Q�`�B�i�?�K�X�h�?�2 �T�`�Q�T�Q�b�2�/ �r�2�# �`�m�H�2 �K�B�M�B�M�; ���H�;�Q�`�B�i�?�K �B�b �b�?�Q�r�M �B�M ���H�;�Q�`�B�i�?�K �j�X

���H�;�Q�`�B�i�?�K �9�,�S�`�Q�T�Q�b�2�/ �1�.�"�>�h �K�Q�/�2�H
�.���i���, �q�2�# �/���i�� �.
�_�2�b�m�H�i�,�q�2�# �`�m�H�2�bRi ; i = 1 ; 2; : : : ; Nc

�R �7�Q�`�2�p�2�`�v �H�2�p�2�H �B�M �>�B�2� �̀�� �̀+�?�B�+���H �i� �̀2�2TH �/�Q
�k �.�2�i�2�`�K�B�M�2dij

�j �*���H�+�m�H���i�2� k

�9 �*���H�+�m�H���i�2� ���M�/� �7�`�Q�K� �m�b�B�M�; �1�[�X �U�9�X�R�y�V ���M�/ �1�[�X �U�9�X�R�R�V�- �`�2�b�T�2�+�i�B�p�2�H�v
�8 �1�b�i�B�K���i�2" �m�b�B�M�; �1�[�X �U�9�X�R�k�V
�e �*�Q�M�b�i�`�m�+�iTH

�d NL  �.�"�a�*���L�U" �- �J�B�M �T�Q�B�M�i�V
�3 �1�t�i�`���+�i �+�H�m�b�i�2�` �7�`�Q�KT(K ) : k = NL

�N �7�Q�`�2�p�2�`�v �+�H�m�b�i�2�`�/�Q
�R�y Ri  ���T�`�B�Q�`�B�UCi �V

�R�R�_�2�i�m�`�M �_i

�8�X �_�2�b�m�H�i�b ���M�/ �.�B�b�+�m�b�b�B�Q�M�X

�8�X�R�X �a�B�K�m�H���i�B�Q�M �S�`�Q�+�2�/�m�`�2�X�h�?�2 �T�`�Q�T�Q�b�2�/ �b�+�?�2�K�2 �r���b �B�K�T�H�2�K�2�M�i�2�/ �B�M �C���o���- ���M�/ �i�?�2 �`�2�b�m�H�i�b �r�2�`�2
�Q�#�i���B�M�2�/�X �h�?�2 �T�`�Q�T�Q�b�2�/ �b�+�?�2�K�2 �r���b �2�t�2�+�m�i�2�/ �#���b�2�/ �Q�M �i�?�2 �L���a�� �r�2�#�H�Q�; �/���i���b�2�i �(�j�j�)�X �h�?�2 �/���i���b�2�i �B�M�+�H�m�/�2�b
�i�r�Q �i�`���+�2�b �i�?���i �+�Q�K�T�`�B�b�2�b �Q�7 �i�r�Q �K�Q�M�i�?�ö�b �r�Q�`�i�? �Q�7 ���H�H �>�h�h�S �`�2�[�m�2�b�i�b �i�Q �i�?�2 �L���a�� �E�2�M�M�2�/�v �a�T���+�2 �*�2�M�i�2�`
�q�q�q �b�2�`�p�2�` �B�M �6�H�Q�`�B�/���X �h�?�2 �T�`�Q�T�Q�b�2�/ �1�.�"�>�h �K�Q�/�2�H �r���b �+�Q�K�T���`�2�/ �r�B�i�? �+�Q�M�p�2�M�i�B�Q�M���H ���H�;�Q�`�B�i�?�K�b �b�m�+�? ���b
�.�"�>�h �R �U� �4�R�N�V�- �.�"�>�h �k �U� �4�k�R�V�- �.�"�>�h �R �U� �4�k�8�V ���M�/ �i�`���/�B�i�B�Q�M���H ���H�;�Q�`�B�i�?�K ���M�/ �i�?�2 �Q�m�i�+�Q�K�2�b �r�2�`�2 ���M���H�v�x�2�/�X

�8�X�k�X �a�T���i�B���H �A�M�/�2�t ���M���H�v�b�B�b�X�h�?�2 �B�K�T�H�2�K�2�M�i�2�/ �b�+�?�2�K�2 �7�Q�` �2�t�i�`���+�i�B�M�; �i�?�2 �B�M�i�2�`�2�b�i�B�M�; ���b�b�Q�+�B���i�B�Q�M �`�m�H�2�b
�r���b ���M���H�v�x�2�/ �#���b�2�/ �Q�M �b�T���i�B���H �B�M�/�2�t ���M���H�v�b�B�b�X ���+�+�Q�`�/�B�M�;�H�v�- �7�`�Q�K �h���#�H�2 �8�X�k�- �7�Q�` �+�H�m�b�i�2�` �R�- �r�?�2�M �i�?�2 �b�m�T�T�Q�`�i �p���H�m�2
�B�b �y�X�y�8�- �i�?�2 �T�`�Q�T�Q�b�2�/ �K�Q�/�2�H �B�b �k�X�e�8�W �#�2�i�i�2�` �i�?���M �.�"�>�h �R�- �y�X�e�R�W �#�2�i�i�2�` �i�?���M �.�"�>�h �k�- ���M�/ �R�y�X�9�R�W �#�2�i�i�2�` �i�?���M
�.�"�>�h �j �i�2�+�?�M�B�[�m�2�b�X �a�B�K�B�H���`�H�v�- �7�`�Q�K �6�B�;�X �8�X�R�X�U���V�- �7�Q�` �+�H�m�b�i�2�` �R�- �B�i �+���M �#�2 �Q�#�b�2�`�p�2�/ �i�?���i�- �r�?�2�M �i�?�2 �b�m�T�T�Q�`�i �p���H�m�2
�B�b �y�X�k�- �i�?�2 �B�K�T�H�2�K�2�M�i�2�/ �/�2�b�B�;�M �B�b �k�X�e�8�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �R�- �y�X�e�R�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �k�- ���M�/ �R�y�X�9�R�W �b�m�T�2�`�B�Q�`
�i�Q �.�"�>�h �j �K�2�i�?�Q�/�b�X ���H�b�Q �7�`�Q�K �6�B�;�X �8�X�R�X�U�#�V�- �r�?�2�M �i�?�2 �b�m�T�T�Q�`�i �p���H�m�2 �B�b �y�X�9�- �i�?�2 �b�m�;�;�2�b�i�2�/ �K�2�i�?�Q�/ �B�b �k�X�e�8�W
�#�2�i�i�2�` �i�?���M �.�"�>�h �R�- �y�X�e�R�W �#�2�i�i�2�` �i�?���M �.�"�>�h �k ���M�/�- �R�y�X�9�R�W �#�2�i�i�2�` �i�?���M �.�"�>�h �j ���H�;�Q�`�B�i�?�K�b�X



�1�M�?���M�+�2�/ �.�"�a�*���L �r�B�i�? �>�B�2�`���`�+�?�B�+���H �i�`�2�2 �7�Q�` �q�2�# �_�m�H�2 �J�B�M�B�M�; �R�N�N

�h���#�H�2 �8�X�R
�a�T���i�B���H �A�M�/�2�t �*�Q�K�T�m�i���i�B�Q�M �P�7 �S� �̀Q�T�Q�b�2�/ �P�p�2�` �*�Q�M�p�2�M�i�B�Q�M���H �q�2�# �_�m�H�2 �J�B�M�B�M�; �q�B�i�? �_�2�b�T�2�+�i �h�Q �a�m�T�T�Q�`�i �o���H�m�2 ���i �y�X�y�8

�a�m�T�T�Q�`�i �p���H�m�2 �R�4�y�X�y�8
�J�2�i�?�Q�/ �*�H�m�b�i�2�` �R�+�H�m�b�i�2�` �k�+�H�m�b�i�2�` �j
�J�2�i�?�Q�/ �*�H�m�b�i�2�` �R�+�H�m�b�i�2�` �k�+�H�m�b�i�2�` �j
�S�`�Q�T�Q�b�2�/ �j�e�9�X�e�8�3 �j�e�9�X�k�8�N �j�e�8�X�8�y�3�k
�.�"�>�h �R �j�d�9�X�j�k�8�3 �j�d�j�X�3�d�9�9 �j�d�8�X�R�R�9�j
�.�"�>�h �k �j�e�e�X�N�y�8�8 �j�d�y�X�N�k�9�3�j�d�k�X�R�R�N�3
�.�"�>�h �j �9�y�k�X�e�9�8�k �j�3�8�X�8�8�k�j �j�3�R�X�9�N�3�j
�h�`���/�B�i�B�Q�M���H�k�3�3�X�N�8�3�9�@ �@

�6�B�;�X �8�X�R�X�a�T���i�B���H �B�M�/�2�t ���M���H�v�b�B�b �7�Q�` �T� �̀Q�T�Q�b�2�/ �Q�p�2�` �+�Q�M�p�2�M�i�B�Q�M���H �`�m�H�2 �K�B�M�B�M�; �r�B�i�? � �̀2�b�T�2�+�i �i�Q �b�m�T�T�Q�`�i �p���H�m�2 ���i �U���V �y�X�k �U�#�V �y�X�9

�h���#�H�2 �8�X�k
�a�T���i�B���H �B�M�/�2�t �+�Q�K�T�m�i���i�B�Q�M �Q�7 �T� �̀Q�T�Q�b�2�/ �Q�p�2�` �+�Q�M�p�2�M�i�B�Q�M���H �r�2�# �`�m�H�2 �K�B�M�B�M�; �r�B�i�? � �̀2�b�T�2�+�i �i�Q �+�Q�M�}�/�2�M�+�2 �p���H�m�2 ���i �y�X�8

�*�Q�M�}�/�2�M�+�2 �p���H�m�2 �R�4�y�X�8
�J�2�i�?�Q�/ �*�H�m�b�i�2�` �R �+�H�m�b�i�2�` �k�+�H�m�b�i�2�` �j
�J�2�i�?�Q�/ �*�H�m�b�i�2�` �R�+�H�m�b�i�2�` �k�+�H�m�b�i�2�` �j
�S�`�Q�T�Q�b�2�/ �j�e�9�X�e�8�3 �j�e�9�X�k�8�N �j�e�8�X�8�y�3�k
�.�"�>�h �R �j�d�9�X�j�k�8�3 �j�d�j�X�9�3�j�j �j�d�3�X�y�y�d�R
�.�"�>�h �k �j�e�e�X�N�y�8�8 �j�d�9�X�j�k�8�3 �j�d�9�X�j�k�8�3
�.�"�>�h �j �9�y�k�X�e�9�8�k �j�e�e�X�N�y�8�8 �j�d�9�X�j�k�8�3
�h�`���/�B�i�B�Q�M���H�k�3�3�X�d�e�3�k�@ �@

�A�M ���/�/�B�i�B�Q�M�- �7�`�Q�K �h���#�H�2 �8�X�k�- �7�Q�` �+�H�m�b�i�2�` �R�- �r�?�2�M �i�?�2 �+�Q�M�}�/�2�M�+�2 �p���H�m�2 �B�b ���i �y�X�8�- �i�?�2 �T�`�2�b�2�M�i�2�/ �K�Q�/�2�H �B�b �k�X�e�8�W
�b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �R�- �y�X�e�R�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �k ���M�/�- �R�y�X�9�R�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �j �K�2�i�?�Q�/�b�X �J�Q�`�2�Q�p�2�`�- �7�`�Q�K
�6�B�;�X �8�X�k�X�U���V�- �r�?�2�M �i�?�2 �+�Q�M�}�/�2�M�+�2 �p���H�m�2 �B�b �b�2�i ���i �y�X�j�- �i�?�2 �T�`�Q�T�Q�b�2�/ �/�2�b�B�;�M �B�b �k�X�e�8�W �#�2�i�i�2�` �i�?���M �.�"�>�h �R�- �y�X�e�R�W
�#�2�i�i�2�` �i�?���M �.�"�>�h �k�- ���M�/ �R�y�X�9�R�W �#�2�i�i�2�` �i�?���M �.�"�>�h �j �K�2�i�?�Q�/�b�X ���H�b�Q�- �7�`�Q�K �6�B�;�X �8�X�k�X�U�#�V�- �r�?�2�M �i�?�2 �+�Q�M�}�/�2�M�+�2
�p���H�m�2 �B�b �}�t�2�/ ���i �y�X�R�- �i�?�2 �B�K�T�H�2�K�2�M�i�2�/ �K�2�+�?���M�B�b�K �B�b �k�X�e�8�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �R�- �y�X�e�R�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �k�-
���M�/ �R�y�X�9�R�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �j ���H�;�Q�`�B�i�?�K�b�X �h�?�2 �i�`���/�B�i�B�Q�M���H �i�2�+�?�M�B�[�m�2 �r���b �b�2�2�K�2�/ �i�Q ���i�i���B�M �#�2�i�i�2�` �`�2�b�m�H�i�b �B�M
�b�Q�K�2 �+���b�2�b�- �#�m�i �i�?�2 �T�`�Q�+�2�b�b �Q�7 �+�H�m�b�i�2�`�B�M�; �r���b �M�Q�i ���/�Q�T�i�2�/ �B�M �i�?�2 �+�Q�M�p�2�M�i�B�Q�M���H �K�2�i�?�Q�/�- ���M�/ �?�2�M�+�2 �i�?�2 �Q�#�i���B�M�2�/
�`�2�b�m�H�i�b ���`�2 �M�Q�i �`�2�H�B���#�H�2�X �h�?�m�b �i�?�2 �b�m�T�2�`�B�Q�`�B�i�v �Q�7 �i�?�2 �B�K�T�H�2�K�2�M�i�2�/ �b�+�?�2�K�2 �r���b �p�2�`�B�}�2�/ �b�m�+�+�2�b�b�7�m�H�H�v�X

�8�X�j�X �6�`�2�[�m�2�M�+�v �`�m�H�2 ���M���H�v�b�B�b�X�h�?�2 �b�m�;�;�2�b�i�2�/ �1�.�"�>�h �K�2�i�?�Q�/ �7�Q�` �`�m�H�2 �K�B�M�B�M�; �r���b ���M���H�v�x�2�/ �B�M �i�2�`�K�b
�Q�7 �i�?�2 �7�`�2�[�m�2�M�+�v �`�m�H�2 ���M���H�v�b�B�b �7�Q�` �/���i���#���b�2�X �6�`�Q�K �h���#�H�2 �8�X�j�- �i�?�2 �r�?�2�M �i�?�2 �p���H�m�2 �Q�7 �b�m�T�T�Q�`�i �p���H�m�2 �B�b �y�X�y�8�-
�i�?�2 �B�K�T�H�2�K�2�M�i�2�/ �K�Q�/�2�H �B�b �9�e�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �R�- �R�k�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �k�- �8�e�X�d�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �j
�i�2�+�?�M�B�[�m�2�b�X �a�B�K�B�H���`�H�v�- �7�`�Q�K �6�B�;�X �8�X�j�X�U���V�- �B�i �+���M �#�2 �Q�#�b�2�`�p�2�/ �i�?���i�- �r�?�2�M �i�?�2 �b�m�T�T�Q�`�i �p���H�m�2 �B�b �y�X�k�- �i�?�2 �B�K�T�H�2�K�2�M�i�2�/
�/�2�b�B�;�M �B�b �9�e�W �#�2�i�i�2�` �i�?���M �.�"�>�h �R�- �R�k�W �#�2�i�i�2�` �i�?���M �.�"�>�h �k ���M�/�- �8�e�X�d�W �#�2�i�i�2�` �i�?���M �.�"�>�h �j �K�2�i�?�Q�/�b�X ���H�b�Q
�7�`�Q�K �6�B�;�X �8�X�j�X�U�#�V�- �r�?�2�M �i�?�2 �b�m�T�T�Q�`�i �p���H�m�2 �B�b �y�X�9�- �i�?�2 �b�m�;�;�2�b�i�2�/ �K�2�i�?�Q�/ �B�b �9�e�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �R�- �R�k�W
�b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �k�- �8�e�X�d�W �#�2�i�i�2�` �i�?���M �.�"�>�h �j ���H�;�Q�`�B�i�?�K�b�X



�k�y�y �L�2�2�H�B�K�� �:�m�H�H�B�T���H�H�B�- �a�B�`�2�2�b�?�� �_�Q�/�/��

�6�B�;�X �8�X�k�X�a�T���i�B���H �B�M�/�2�t ���M���H�v�b�B�b �7�Q�` �T� �̀Q�T�Q�b�2�/ �Q�p�2�` �+�Q�M�p�2�M�i�B�Q�M���H �`�m�H�2 �K�B�M�B�M�; �r�B�i�? � �̀2�b�T�2�+�i �i�Q �+�Q�M�}�/�2�M�+�2 �p���H�m�2 ���i �U���V �y�X�j �U�#�V �y�X�R

�h���#�H�2 �8�X�j
�6� �̀2�[�m�2�M�+�v �`�m�H�2 �+�Q�K�T�m�i���i�B�Q�M �Q�7 �T� �̀Q�T�Q�b�2�/ �Q�p�2�` �+�Q�M�p�2�M�i�B�Q�M���H �r�2�# �`�m�H�2 �K�B�M�B�M�; �r�B�i�? � �̀2�b�T�2�+�i �i�Q �b�m�T�T�Q�`�i �p���H�m�2 ���i �y�X�y�8

�a�m�T�T�Q�`�i �p���H�m�2 �R�4�y�X�y�8
�J�2�i�?�Q�/ �*�H�m�b�i�2�` �R �+�H�m�b�i�2�` �k�+�H�m�b�i�2�` �j

�J�2�i�?�Q�/ �*�H�m�b�i�2�` �R�+�H�m�b�i�2�` �k�+�H�m�b�i�2�` �j
�S�`�Q�T�Q�b�2�/ �y�X�y�y�j �y�X�y�y�R �y�X�y�y�R�9
�.�"�>�h �R �y�X�y�y�9�j�3�8 �y�X�y�y�9�R�9�j �y�X�y�y�9�8�k�8
�.�"�>�h �k �y�X�y�y�j�j�e�9 �y�X�y�y�j�N�R�d �y�X�y�y�9�y�3�R
�.�"�>�h �j �y�X�y�y�9�e�e�d �y�X�y�y�9�y�9�j �y�X�y�y�9�R�e�3
�h�`���/�B�i�B�Q�M���H�y�X�R�k�e�d�y�3�@ �@

�6�B�;�X �8�X�j�X�6� �̀2�[�m�2�M�+�v �`�m�H�2 ���M���H�v�b�B�b �7�Q�` �T� �̀Q�T�Q�b�2�/ �Q�p�2�` �+�Q�M�p�2�M�i�B�Q�M���H �`�m�H�2 �K�B�M�B�M�; �r�B�i�? � �̀2�b�T�2�+�i �i�Q �+�Q�M�}�/�2�M�+�2 �p���H�m�2 ���i �U���V �y�X�k �U�#�V �y�X�9

�J�Q�`�2�Q�p�2�`�- �7�`�Q�K �h���#�H�2 �8�X�9�- �r�?�2�M �i�?�2 �+�Q�M�}�/�2�M�+�2 �p���H�m�2 �B�b ���i �y�X�8�- �i�?�2 �T�`�2�b�2�M�i�2�/ �K�Q�/�2�H �B�b �9�e�W �#�2�i�i�2�` �i�?���M
�.�"�>�h �R�- �R�k�W �#�2�i�i�2�` �i�?���M �.�"�>�h �k�- �8�e�X�d�W �#�2�i�i�2�` �i�?���M �.�"�>�h �j ���T�T�`�Q���+�?�2�b�X �J�Q�`�2�Q�p�2�`�- �7�`�Q�K �6�B�;�X �8�X�9�X�U���V�-
�r�?�2�M �i�?�2 �+�Q�M�}�/�2�M�+�2 �p���H�m�2 �B�b �b�2�i ���i �y�X�e�- �i�?�2 �T�`�Q�T�Q�b�2�/ �/�2�b�B�;�M �B�b �9�e�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �R�- �y�R�k�W �b�m�T�2�`�B�Q�` �i�Q
�.�"�>�h �k�- �8�e�X�d�W �b�m�T�2�`�B�Q�` �i�Q �.�"�>�h �j �i�2�+�?�M�B�[�m�2�b�X ���H�b�Q�- �7�`�Q�K �6�B�;�X �8�X�9�X�U�#�V�- �r�?�2�M �i�?�2 �+�Q�M�}�/�2�M�+�2 �p���H�m�2 �B�b �}�t�2�/ ���i
�y�X�d�- �i�?�2 �B�K�T�H�2�K�2�M�i�2�/ �K�2�+�?���M�B�b�K �B�b �9�e�W �#�2�i�i�2�` �i�?���M �.�"�>�h �R�- ���M�/ �R�k�W �#�2�i�i�2�` �i�?���M �.�"�>�h �k�- ���M�/ �8�e�X�d�W �#�2�i�i�2�`
�i�?���M �.�"�>�h �j �b�+�?�2�K�2�b�X �h�?�2 �+�Q�K�T���`�2�/ �i�`���/�B�i�B�Q�M���H �b�+�?�2�K�2 �B�b �b�2�2�K�2�/ �i�Q �#�2 �#�2�i�i�2�`�- �#�m�i ���b �+�H�m�b�i�2�`�B�M�; �i�2�+�?�M�B�[�m�2
�r���b �M�Q�i ���/�Q�T�i�2�/ �B�M �i�`���/�B�i�B�Q�M���H �b�+�?�2�K�2�- �i�?�2 �`�2�b�m�H�i �+�Q�m�H�/ �M�Q�i �#�2 �+�Q�M�b�B�/�2�`�2�/ �`�2�H�B���#�H�2�X

�e�X �*�Q�M�+�H�m�b�B�Q�M�b�X�h�?�B�b �T���T�2�` �?���b �T�`�2�b�2�M�i�2�/ ���M �2�M�?���M�+�2�/ �r�2�# �K�B�M�B�M�; �K�2�i�?�Q�/ �Q�M �i�?�2 �#���b�B�b �Q�7 �i�r�Q �+�Q�M�i�`�B�@
�#�m�i�B�Q�M�b�X �S�`�B�K���`�B�H�v�- �i�?�2 �?�B�2�`���`�+�?�B�+���H �i�`�2�2 �r���b �/�2�p�2�H�Q�T�2�/ �i�?���i �T�`�Q�/�m�+�2�/ �b�2�p�2�`���H �+���i�2�;�Q�`�B�2�b �Q�7 �b�2���`�+�?�B�M�; �[�m�2�`�B�2�b�X
�a�m�#�b�2�[�m�2�M�i�H�v�- �i�?�2 �2�M�?���M�+�2�/ �.�"�a�*���L �i�2�+�?�M�B�[�m�2 �r���b ���/�Q�T�i�2�/ �7�`�Q�K �r�?�B�+�? �i�?�2 �`�2�[�m�B�`�2�/ �H�2�p�2�H�b �Q�7 �+�H�m�b�i�2�`�b �+���M
�#�2 ���i�i���B�M�2�/�X �J�Q�`�2�Q�p�2�`�- �i�?�B�b �b�+�?�2�K�2 �`�2�b�m�H�i�b �B�M ���T�T�`�Q�T�`�B���i�2 �b�2�b�b�B�Q�M �B�/�2�M�i�B�}�+���i�B�Q�M �7�`�Q�K �`���r �/���i���X �h�?�2 �H�2�p�2�H �Q�7
�+�H�m�b�i�2�`�b �Q�#�i���B�M�2�/ �7�`�Q�K �.�"�a�*���L �r���b ���;���B�M �;�B�p�2�M �i�Q �i�?�2 �?�B�2�`���`�+�?�B�+���H �i�`�2�2 �K�Q�/�2�H�X �6�Q�H�H�Q�r�B�M�; �i�?�2 �7�Q�`�K���i�B�Q�M �Q�7



�1�M�?���M�+�2�/ �.�"�a�*���L �r�B�i�? �>�B�2�`���`�+�?�B�+���H �i�`�2�2 �7�Q�` �q�2�# �_�m�H�2 �J�B�M�B�M�; �k�y�R

�h���#�H�2 �8�X�9
�6� �̀2�[�m�2�M�+�v �_�m�H�2 �*�Q�K�T�m�i���i�B�Q�M �P�7 �S� �̀Q�T�Q�b�2�/ �P�p�2�` �*�Q�M�p�2�M�i�B�Q�M���H �q�2�# �_�m�H�2 �J�B�M�B�M�; �q�B�i�? �_�2�b�T�2�+�i �h�Q �*�Q�M�}�/�2�M�+�2 �o���H�m�2 ���i �y�X�8

�*�Q�M�}�/�2�M�i �p���H�m�2 �R�4�y�X�8
�J�2�i�?�Q�/ �*�H�m�b�i�2�` �R �+�H�m�b�i�2�` �k�+�H�m�b�i�2�` �j
�J�2�i�?�Q�/ �*�H�m�b�i�2�` �R �+�H�m�b�i�2�` �k�+�H�m�b�i�2�` �j
�S�`�Q�T�Q�b�2�/ �y�X�y�y�j �y�X�y�y�R �y�X�y�y�R�9
�.�"�>�h �R �y�X�y�y�9�j�3�8 �y�X�y�y�j�N�j�j �y�X�y�y�8�9�R�d
�.�"�>�h �k �y�X�y�y�j�j�e�9 �y�X�y�y�9�j�3�8 �y�X�y�y�9�j�3�8
�.�"�>�h �j �y�X�y�y�9�e�e�d �y�X�y�y�j�j�e�9 �y�X�y�y�9�j�3�8
�h�`���/�B�i�B�Q�M���H�y�X�R�9�R�e�e�d�@ �@

�6�B�;�X �8�X�9�X�6� �̀2�[�m�2�M�+�v �`�m�H�2 ���M���H�v�b�B�b �7�Q�` �T� �̀Q�T�Q�b�2�/ �Q�p�2�` �+�Q�M�p�2�M�i�B�Q�M���H �`�m�H�2 �K�B�M�B�M�; �r�B�i�? � �̀2�b�T�2�+�i �i�Q �+�Q�M�}�/�2�M�+�2 �p���H�m�2 ���i �U���V �y�X�e �U�#�V �y�X�d

�?�B�2�`���`�+�?�B�+���H �i�`�2�2 �b�i�`�m�+�i�m�`�2�- �i�?�2 �2�M�?���M�+�2�/ �`�m�H�2 �K�B�M�B�M�; �K�Q�/�2�H �r���b �2�t�T�H�Q�B�i�2�/ �7�`�Q�K �r�?�B�+�? �i�?�2 �B�M�i�2�`�2�b�i�B�M�; ���b�b�Q�+�B���i�B�Q�M
�`�m�H�2�b �+���M �#�2 ���i�i���B�M�2�/�X �J�Q�`�2�Q�p�2�`�- �i�?�2 �T�`�Q�T�Q�b�2�/ �i�2�+�?�M�B�[�m�2 �r���b �+�Q�K�T���`�2�/ �r�B�i�? �i�?�2 �+�Q�M�p�2�M�i�B�Q�M���H ���H�;�Q�`�B�i�?�K�b �H�B�F�2
�.�"�>�h �R�- �.�"�>�h �k�- �.�"�>�h �j ���M�/ �i�`���/�B�i�B�Q�M���H �b�+�?�2�K�2�b ���M�/ �i�?�2 �`�2�b�m�H�i�b �r�2�`�2 �Q�#�i���B�M�2�/�X �6�`�Q�K �i�?�2 �b�T���i�B���H �B�M�/�2�t
���M���H�v�b�B�b�- �r�?�2�M �i�?�2 �b�m�T�T�Q�`�i �p���H�m�2 �B�b �y�X�y�8�- �i�?�2 �b�m�;�;�2�b�i�2�/ �K�Q�/�2�H �r���b �k�X�e�8�W �#�2�i�i�2�` �i�?���M �.�"�>�h �R�- �y�X�e�R�W �#�2�i�i�2�`
�i�?���M �.�"�>�h �k ���M�/ �R�y�X�9�R�W �#�2�i�i�2�` �i�?���M �.�"�>�h �j �i�2�+�?�M�B�[�m�2�b�X �h�?�m�b �i�?�2 �b�m�T�2�`�B�Q�`�B�i�v �Q�7 �i�?�2 �B�K�T�H�2�K�2�M�i�2�/ �b�+�?�2�K�2
�r���b �T�`�Q�p�2�/ �b�m�+�+�2�b�b�7�m�H�H�v �Q�p�2�` �i�`���/�B�i�B�Q�M���H �r�2�# �`�m�H�2 �K�B�M�B�M�; �K�Q�/�2�H�b�X

�_�1�6�1�_�1�L�*�1�a

�(�R�)�a�X �a�?�B�- �*�X�G�B�m�- �u�X �a�?�2�M�- �*�X�u�m���M�- �u�X �>�m���M�;�-���m�i�Q�_�J�, ���M �2�z�2�+�i�B�p�2 ���T�T� �̀Q���+�? �7�Q�` ���m�i�Q�K���i�B�+ �q�2�# �/���i�� � �̀2�+�Q� �̀/ �K�B�M�B�M�;�-
�E�M�Q�r�H�2�/�;�2�@�"���b�2�/ �a�v�b�i�2�K�b�- �p�Q�H�X �3�N�- �T�T�X �j�R�9�@�j�j�R�- �L�Q�p�2�K�#�2�` �k�y�R�8

�(�k�)���X �:�m�2�`�#���b�- �P�X ���/�/���K�- �P�X �w�����`�Q�m�`�- �J�X �L���;�B�- �_�X���H�?���D�D�-�1�z�2�+�i�B�p�2 �r�2�# �H�Q�; �K�B�M�B�M�; ���M�/ �Q�M�H�B�M�2 �M���p�B�;���i�B�Q�M���H �T���i�i�2�`�M
�T� �̀2�/�B�+�i�B�Q�M�- �E�M�Q�r�H�2�/�;�2�@�"���b�2�/ �a�v�b�i�2�K�b�-�p�Q�H�X�9�N�- �T�T�X �8�y�@�e�k�- �a�2�T�i�2�K�#�2�` �k�y�R�j�X

�(�j�) �o�X �a�m�D���i�?���- �S�m�M�B�i�?���p���H�H�B�- �A�K�T� �̀Q�p�2�/ �m�b�2�` �L���p�B�;���i�B�Q�M �S���i�i�2�`�M �S� �̀2�/�B�+�i�B�Q�M �h�2�+�?�M�B�[�m�2 �7� �̀Q�K �q�2�# �G�Q�; �.���i���- �S�`�Q�+�2�/�B�� �1�M�;�B�@
�M�2�2�`�B�M�; �p�Q�H�X�j�y�- �T�T�X �N�k�@�N�N�- �k�y�R�k

�(�9�)�_�X �G�B�m�- �s�X �w�?���M�;�- �>�X �w�?���M�;�-�q�2�#�@�p�B�/�2�Q�@�K�B�M�B�M�;�@�b�m�T�T�Q�`�i�2�/ �r�Q�`�F�~�Q�r �K�Q�/�2�H�B�M�; �7�Q�` �H���T��� �̀Q�b�+�Q�T�B�+ �b�m� �̀;�2�`�B�2�b�- ���`�i�B�}�+�B���H �A�M�i�2�H�H�B�;�2�M�+�2
�B�M �J�2�/�B�+�B�M�2 �p�Q�H�X �d�9�- �T�T�X �N�@�k�y�- �L�Q�p�2�K�#�2�` �k�y�R�e�X

�(�8�)�J�X �q�m�- �G�X �q���M�;�- �J�X �G�B�- �>�X �G�Q�M�;�- ���M ���T�T� �̀Q���+�? �Q�7 �T� �̀Q�/�m�+�i �m�b���#�B�H�B�i�v �2�p���H�m���i�B�Q�M �#���b�2�/ �Q�M �q�2�# �K�B�M�B�M�; �B�M �7�2���i�m� �̀2 �7���i�B�;�m�2
���M���H�v�b�B�b�- �*�Q�K�T�m�i�2�`�b �� �A�M�/�m�b�i�`�B���H �1�M�;�B�M�2�2�`�B�M�;�- �p�Q�H�X �d�8�- �T�T�X �k�j�y�@�k�j�3�- �a�2�T�i�2�K�#�2�` �k�y�R�9

�(�e�)�J�X�L�X �J�Q�`�2�M�Q�- �a�X �a�2�;�`�2�`���- �o�X �6�X �G� �T�2�x�- �J�X �.�X �J�m�œ�Q�x�- �z�X�G�X�a�{�M�+�?�2�x�-�- �q�2�# �K�B�M�B�M�; �#���b�2�/ �7� �̀��K�2�r�Q�`�F �7�Q�` �b�Q�H�p�B�M�; �m�b�m���H
�T� �̀Q�#�H�2�K�b �B�M � �̀2�+�Q�K�K�2�M�/�2�` �b�v�b�i�2�K�b�X �� �+���b�2 �b�i�m�/�v �7�Q�` �K�Q�p�B�2�b�� � �̀2�+�Q�K�K�2�M�/���i�B�Q�M�- �L�2�m�`�Q�+�Q�K�T�m�i�B�M�;�- �p�Q�H�X �R�d�e�- �T�T�X �d�k�@�3�y�- �k
�6�2�#�`�m���`�v �k�y�R�e

�(�d�)�w�X �G�B�- �q�X �s�m�- �G�X �w�?���M�;�- �_�X�u�X�E�X �G���m�-�-���M �Q�M�i�Q�H�Q�;�v�@�#���b�2�/ �q�2�# �K�B�M�B�M�; �K�2�i�?�Q�/ �7�Q�` �m�M�2�K�T�H�Q�v�K�2�M�i � �̀��i�2 �T� �̀2�/�B�+�i�B�Q�M�-�.�2�+�B�b�B�Q�M
�a�m�T�T�Q�`�i �a�v�b�i�2�K�b�- �p�Q�H�X �e�e�- �T�T�X �R�R�9�@�R�k�k�- �P�+�i�Q�#�2�` �k�y�R�9�X

�(�3�)�.�X�h�?�Q�`�H�2�m�+�?�i�2�`�- �.�X �o�X �/�2�M �S�Q�2�H�-�q�2���F �b�B�;�M���H �B�/�2�M�i�B�}�+���i�B�Q�M �r�B�i�? �b�2�K���M�i�B�+ �r�2�# �K�B�M�B�M�;�-�1�t�T�2�`�i �a�v�b�i�2�K�b �r�B�i�? ���T�T�H�B�+���i�B�Q�M�b�-
�p�Q�H�X �9�y�- �M�Q�X �R�k�- �T�T�X �9�N�d�3�@�9�N�3�8�- �R�8 �a�2�T�i�2�K�#�2�` �k�y�R�j�X

�(�N�)�*�X �w���L�M�- �J�X �S�`���i���K���- �1�X �G�m�;�?�Q�7�2�`�- �a�X �:�X ���M���p���i�i�B�-�1�p�Q�H�p�B�M�; �i�v�T�2�@�k �r�2�# �M�2�r�b �K�B�M�B�M�;�-���T�T�H�B�2�/ �a�Q�7�i �*�Q�K�T�m�i�B�M�;�- �o�Q�H�X �8�9�-
�T�T�X �k�y�y�@�k�k�y�- �J���v �k�y�R�d�X

�(�R�y�)���X�"�X �:���B�� �/�Q �*�Q�m�i�Q�- �G�X �6�X ���X �J�Q�M�i�2�B�`�Q �:�Q�K�2�b�-�J�m�H�i�B�@�+�`�B�i�2�`�B�� �q�2�# �J�B�M�B�M�; �r�B�i�? �.�_�a���- �S�`�Q�+�2�/�B�� �*�Q�K�T�m�i�2�` �a�+�B�2�M�+�2�- �p�Q�H�X
�N�R�- �T�T�X �R�j�R�@�R�9�y�- �k�y�R�e�X

�(�R�R�)�o�X �J�2�/�p�2�/�2�p�- �P�X �E�m�`���b�Q�p���- �C�X �"�2�`�M���i���p�B�È�B�2�M���- �S�X�h�`�2�B�;�v�b�- �:�X�.�x�2�K�v�/���- �� �M�2�r �r�2�#�@�#���b�2�/ �b�Q�H�m�i�B�Q�M �7�Q�` �K�Q�/�2�H�H�B�M�; �/���i��
�K�B�M�B�M�; �T� �̀Q�+�2�b�b�2�b�- �a�B�K�m�H���i�B�Q�M �J�Q�/�2�H�H�B�M�; �S�`���+�i�B�+�2 ���M�/ �h�?�2�Q�`�v�- �p�Q�H�X�d�e�- �T�T�X �j�9�@�9�e�- ���m�;�m�b�i �k�y�R�d�X



�k�y�k �L�2�2�H�B�K�� �:�m�H�H�B�T���H�H�B�- �a�B�`�2�2�b�?�� �_�Q�/�/��

�(�R�k�)�C�X ���X �A�;�H�2�b�B���b�- ���X �h�B�2�K�#�H�Q�- ���X�G�2�/�2�x�K���- ���X �a���M�+�?�B�b�-�q�2�# �M�2�r�b �K�B�M�B�M�; �B�M ���M �2�p�Q�H�p�B�M�; �7� �̀��K�2�r�Q�`�F�- �A�M�7�Q�`�K���i�B�Q�M �6�m�b�B�Q�M�- �p�Q�H�X
�k�3�- �T�T�X �N�y�@�N�3�- �J���`�+�? �k�y�R�e�X

�(�R�j�)�1�X �>���#�B�#�B�- �a�X�>�X �J�X �>�Q�b�b�2�B�M���#���/�B�-�1�p�2�M�i�@�/�`�B�p�2�M �r�2�# ���T�T�H�B�+���i�B�Q�M �i�2�b�i�B�M�; �#���b�2�/ �Q�M �K�Q�/�2�H�@�#���b�2�/ �K�m�i���i�B�Q�M �i�2�b�i�B�M�;�- �A�M�7�Q�`�K���i�B�Q�M
���M�/ �a�Q�7�i�r���`�2 �h�2�+�?�M�Q�H�Q�;�v�- �p�Q�H�X �e�d�- �T�T�X �R�8�N�@�R�d�N�- �L�Q�p�2�K�#�2�` �k�y�R�8�X

�(�R�9�)�6�X �a�B�K�2�Q�M�Q�p�- �L�X �S���H�Q�p�- �.�X �A�p���M�Q�p���- �.�X �E�Q�b�i�Q�p���@�G�2�7�i�2�`�Q�p���- �C�X �o���b�b�B�H�2�p���-�q�2�#�@�#���b�2�/ �T�H���i�7�Q�`�K �7�Q�` �T���i�B�2�M�i �/�Q�b�2 �b�m�`�p�2�v�b
�B�M �/�B���;�M�Q�b�i�B�+ ���M�/ �B�M�i�2�`�p�2�M�i�B�Q�M���H � �̀��/�B�Q�H�Q�;�v �B�M �"�m�H�;���`�B���, �6�m�M�+�i�B�Q�M���H�B�i�v �i�2�b�i�B�M�; ���M�/ �Q�T�i�B�K�B�b���i�B�Q�M�-�S�?�v�b�B�+�� �J�2�/�B�+���- �9 �J���v
�k�y�R�d�X

�(�R�8�)�>�X�h�Q�M�;���H�- �"�X �a�B�p���F�m�K���-�*� �̀Q�b�b�@�2�M�i� �̀Q�T�v �+�H�m�b�i�2�`�B�M�; �7� �̀��K�2�r�Q�`�F �7�Q�` �+���i�+�?�K�2�M�i �+�H���b�b�B�}�+���i�B�Q�M�- �C�Q�m�`�M���H �Q�7 �>�v�/�`�Q�H�Q�;�v�- �o�Q�H�X �8�8�k�-
�T�T�X �9�j�j�@�9�9�e�- �a�2�T�i�2�K�#�2�` �k�y�R�d�X

�(�R�e�)�C�X �G�m�Q�- �G�X �C�B���Q�- �_�X �a�?���M�;�- �6�X �G�B�m�-�- �G�2���`�M�B�M�; �b�B�K�m�H�i���M�2�Q�m�b ���/���T�i�B�p�2 �+�H�m�b�i�2�`�B�M�; ���M�/ �+�H���b�b�B�}�+���i�B�Q�M �p�B�� �J�P�1���- �S���i�i�2�`�M
�_�2�+�Q�;�M�B�i�B�Q�M�- �p�Q�H�X �e�y�- �T�T�X �j�d�@�8�y�- �.�2�+�2�K�#�2�` �k�y�R�e�X

�(�R�d�)�G�X �>���M�;�m���M�;�- �L�X �u�m�- �A�M�i�`�m�b�B�Q�M �.�2�i�2�+�i�B�Q�M �h�2�+�?�M�Q�H�Q�;�v �_�2�b�2��� �̀+�? �"���b�2�/ �Q�M ���T�`�B�Q�`�B ���H�;�Q�`�B�i�?�K�- �S�?�v�b�B�+�b �S�`�Q�+�2�/�B���- �p�Q�H�X �k�9�-
�S���`�i �*�- �T�T�X �R�e�R�8�@�R�e�k�y�- �k�y�R�k�X

�(�R�3�)���X �"�?���M�/���`�B�- ���X�:�m�T�i���- �.�X �.���b�-�- �A�K�T� �̀Q�p�B�b�2�/ ���T�`�B�Q�`�B ���H�;�Q�`�B�i�?�K �l�b�B�M�; �6� �̀2�[�m�2�M�i �S���i�i�2�`�M �h� �̀2�2 �7�Q�` �_�2���H �h�B�K�2 ���T�T�H�B�+���i�B�Q�M�b
�B�M �.���i�� �J�B�M�B�M�;�- �S�`�Q�+�2�/�B�� �*�Q�K�T�m�i�2�` �a�+�B�2�M�+�2�- �p�Q�H�X �9�e�- �T�T�X �e�9�9�@�e�8�R�- �k�y�R�8�X

�(�R�N�)�J�X�_�X�6�X �*�Q�2�H�?�Q�- �C�X �J�X �a�2�M���@�*�`�m�x�- �G�X���X�*�X �L�2�p�2�b�- �J�X �S�2�`�2�B�`���- �h�X �J�B�`���M�/���- �l�b�B�M�; �/���i�� �K�B�M�B�M�; ���H�;�Q�`�B�i�?�K�b �i�Q �T� �̀2�/�B�+�i
�i�?�2 �#�Q�M�/ �b�i� �̀2�M�;�i�? �Q�7 �L�a�J �6�_�S �b�v�b�i�2�K�b �B�M �+�Q�M�+� �̀2�i�2�- �*�Q�M�b�i�`�m�+�i�B�Q�M ���M�/ �"�m�B�H�/�B�M�; �J���i�2�`�B���H�b�- �p�Q�H�X �R�k�e�- �T�T�X �9�3�9�@�9�N�8�- �R�8
�L�Q�p�2�K�#�2�` �k�y�R�e�X

�(�k�y�)�a�X �:���`�+�L���- �C�X �G�m�2�M�;�Q�- �6�X �>�2�`�`�2�`���-�h�m�i�Q�`�B���H �Q�M �T� �̀��+�i�B�+���H �i�B�T�b �Q�7 �i�?�2 �K�Q�b�i �B�M�~�m�2�M�i�B���H �/���i�� �T� �̀2�T� �̀Q�+�2�b�b�B�M�; ���H�;�Q�`�B�i�?�K�b �B�M �/���i��
�K�B�M�B�M�;�- �E�M�Q�r�H�2�/�;�2�@�"���b�2�/ �a�v�b�i�2�K�b�- �p�Q�H�X �N�3�- �T�T�X �R�@�k�N�- �R�8 ���T�`�B�H �k�y�R�e�X

�(�k�R�)�.�X ���T�B�H�2�i�i�B�- �1�X �"���`���H�B�b�- �h�X�*�2�`�[�m�B�i�2�H�H�B�- �S�X �:���`�x���- �G�X �o�2�M�i�m�`�B�M�B�-�6� �̀2�[�m�2�M�i �A�i�2�K�b�2�i�b �J�B�M�B�M�; �7�Q�` �"�B�; �.���i���, �� �*�Q�K�T��� �̀��i�B�p�2
���M���H�v�b�B�b�- �"�B�; �.���i�� �_�2�b�2���`�+�?�- �k�9 ���m�;�m�b�i �k�y�R�d�X

�(�k�k�)�6�X ���H���K�- �_�X�J�2�?�K�Q�Q�/�- �A�X �E���i�B�#�- ���X���H�#�2�b�?�`�B�- ���M���H�v�b�B�b �Q�7 �1�B�;�?�i �.���i�� �J�B�M�B�M�; ���H�;�Q�`�B�i�?�K�b �7�Q�` �a�K���`�i�2�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b
�U�A�Q�h�V�- �S�`�Q�+�2�/�B�� �*�Q�K�T�m�i�2�` �a�+�B�2�M�+�2�- �p�Q�H�X �N�3�- �T�T�X �9�j�d�@�9�9�k�- �k�y�R�e�X

�(�k�j�)�6�X ���H���p�B�- �a�X �>���b�?�2�K�B�- �.�6�S�@�a�1�S�a�6�, �� �/�v�M���K�B�+ �7� �̀2�[�m�2�M�i �T���i�i�2�`�M �i� �̀2�2 �i�Q �K�B�M�2 �b�i� �̀Q�M�; �2�K�2� �̀;�B�M�; �T���i�i�2�`�M�b �B�M �b�i� �̀2���K�r�B�b�2
�7�2���i�m� �̀2�b�- �1�M�;�B�M�2�2�`�B�M�; ���T�T�H�B�+���i�B�Q�M�b �Q�7 ���`�i�B�}�+�B���H �A�M�i�2�H�H�B�;�2�M�+�2�- �p�Q�H�X �j�d�- �T�T�X �8�9�@�d�y�- �C���M�m���`�v �k�y�R�8�X

�(�k�9�)�C�X �w�?���M�;�- �s�X �w�?���Q�- �a�X �w�?���M�;�- �a�X �u�B�M�- �A�M�i�2�`� �̀2�H���i�B�Q�M ���M���H�v�b�B�b �Q�7 �+�2�H�2�b�i�B���H �b�T�2�+�i� �̀� �/���i�� �m�b�B�M�; �+�Q�M�b�i� �̀��B�M�2�/ �7� �̀2�[�m�2�M�i �T���i�i�2�`�M
�i� �̀2�2�b�- �E�M�Q�r�H�2�/�;�2�@�"���b�2�/ �a�v�b�i�2�K�b�- �p�Q�H�X �9�R�- �T�T�X �d�d�@�3�3�- �J���`�+�? �k�y�R�j�X

�(�k�8�)�6�X �J�X�"�B���M�+�?�B�- ���X �_�B�x�x�B�- ���X �a���/�2�;�?�B���M�- �*�X �J�Q�B�b�Q�- �A�/�2�M�i�B�7�v�B�M�; �m�b�2�` �?���#�B�i�b �i�?� �̀Q�m�;�? �/���i�� �K�B�M�B�M�; �Q�M �+���H�H �/���i�� � �̀2�+�Q� �̀/�b�-
�1�M�;�B�M�2�2�`�B�M�; ���T�T�H�B�+���i�B�Q�M�b �Q�7 ���`�i�B�}�+�B���H �A�M�i�2�H�H�B�;�2�M�+�2�- �p�Q�H�X �8�9�- �T�T�X �9�N�@�e�R�- �a�2�T�i�2�K�#�2�` �k�y�R�e�X

�(�k�e�)�J�X �E�Q�Q�H�- �1�X �"���b�i�B�����M�M�2�i�- �*�X�C�X�>�X �o���M �/�2 �o�2�H�/�2�- �S�X�C�X �J���`���M�;�@�p���M �/�2 �J�?�2�2�M�-�_�2�H�B���#�B�H�B�i�v �Q�7 �b�2�H�7�@� �̀2�T�Q�`�i�2�/ �i� �̀2���i�K�2�M�i �/���i��
�#�v �#� �̀2���b�i �+���M�+�2�` �T���i�B�2�M�i�b �+�Q�K�T��� �̀2�/ �r�B�i�? �K�2�/�B�+���H � �̀2�+�Q� �̀/ �/���i���- �*�H�B�M�B�+���H �"�`�2���b�i �*���M�+�2�`�- �R�3 ���m�;�m�b�i �k�y�R�d�X

�(�k�d�)�*�X �"�B�M�;�2�M�- �*�X �1�X �_�Q�#�2� �̀i�- �E�X�a�i�2�#�2�H�- �*�X �"�`�=�?�H�- �a�X �S�B�M�M�Q�+�F�-�- �a�i� �̀��i�Q�b�T�?�2�`�B�+ ���2� �̀Q�b�Q�H �/���i�� � �̀2�+�Q� �̀/�b �7�Q�` �i�?�2 �+�H�B�K���i�2 �+�?���M�;�2
�B�M�B�i�B���i�B�p�2�, �.�2�p�2�H�Q�T�K�2�M�i�- �p���H�B�/���i�B�Q�M ���M�/ ���T�T�H�B�+���i�B�Q�M �i�Q �+�?�2�K�B�b�i�`�v�@�+�H�B�K���i�2 �K�Q�/�2�H�H�B�M�;�- �_�2�K�Q�i�2 �a�2�M�b�B�M�; �Q�7 �1�M�p�B�`�Q�M�K�2�M�i�- �3
�C�m�H�v �k�y�R�d�X

�(�k�3�)�E�X �E�B�K�- �C�X�>�Q�M�;�- �� �?�v�#�`�B�/ �/�2�+�B�b�B�Q�M �i� �̀2�2 ���H�;�Q�`�B�i�?�K �7�Q�` �K�B�t�2�/ �M�m�K�2�`�B�+ ���M�/ �+���i�2�;�Q�`�B�+���H �/���i�� �B�M � �̀2�;� �̀2�b�b�B�Q�M ���M���H�v�b�B�b�- �S���i�i�2�`�M
�_�2�+�Q�;�M�B�i�B�Q�M �G�2�i�i�2�`�b�- �p�Q�H�X �N�3�- �T�T�X �j�N�@�9�8�- �R�8 �P�+�i�Q�#�2�` �k�y�R�d�X

�(�k�N�)���X �a���2�i�i�H�2�`�- �1�X �G���#�2�`�- �6�X �/�X ���X �J�2�H�H�Q �S�2�`�2�B�`���-�.�2�+�B�b�B�Q�M �i� �̀2�2 �+�H���b�b�B�}�+���i�B�Q�M �r�B�i�? �#�Q�m�M�/�2�/ �M�m�K�#�2�` �Q�7 �2�`� �̀Q�`�b�- �A�M�7�Q�`�K���i�B�Q�M
�S�`�Q�+�2�b�b�B�M�; �G�2�i�i�2�`�b�- �p�Q�H�X �R�k�d�- �T�T�X �k�d�@�j�R�- �L�Q�p�2�K�#�2�` �k�y�R�d�X

�(�j�y�)�_�X �u���M�- �w�X �J���- �u�X �w�?���Q�- �:�X �E�Q�F�Q�;�B���M�M���F�B�b�-�� �/�2�+�B�b�B�Q�M �i� �̀2�2 �#���b�2�/ �/���i���@�/�`�B�p�2�M �/�B���;�M�Q�b�i�B�+ �b�i� �̀��i�2�;�v �7�Q�` ���B�` �?���M�/�H�B�M�; �m�M�B�i�b�-
�1�M�2�`�;�v ���M�/ �"�m�B�H�/�B�M�;�b�- �p�Q�H�X �R�j�j�- �T�T�X �j�d�@�9�8�- �R �.�2�+�2�K�#�2�` �k�y�R�e�X

�(�j�R�)�E�X �J���?�2�b�? �E�m�K���`�- ���X �_���K�� �J�Q�?���M �_�2�/�/�v�-�� �7���b�i �.�"�a�*���L �+�H�m�b�i�2�`�B�M�; ���H�;�Q�`�B�i�?�K �#�v ���+�+�2�H�2� �̀��i�B�M�; �M�2�B�;�?�#�Q�` �b�2��� �̀+�?�B�M�; �m�b�B�M�;
�:� �̀Q�m�T�b �K�2�i�?�Q�/�- �S���i�i�2�`�M �_�2�+�Q�;�M�B�i�B�Q�M�- �p�Q�H�X �8�3�- �T�T�X �j�N�@�9�3�- �P�+�i�Q�#�2�` �k�y�R�e�X

�(�j�k�)�u�X �.�D�2�M�Q�m�`�B�- �J�X �*�Q�K�m�x�x�B�-�*�Q�K�#�B�M�B�M�; ���T�`�B�Q�`�B �?�2�m�`�B�b�i�B�+ ���M�/ �#�B�Q�@�B�M�b�T�B� �̀2�/ ���H�;�Q�`�B�i�?�K�b �7�Q�` �b�Q�H�p�B�M�; �i�?�2 �7� �̀2�[�m�2�M�i �B�i�2�K�b�2�i�b �K�B�M�B�M�;
�T� �̀Q�#�H�2�K�- �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2�b�- �p�Q�H�X �9�k�y�- �T�T�X �R�@�R�8�- �.�2�+�2�K�#�2�` �k�y�R�d�X

�(�j�j�) �?�i�i�T�,�f�f�B�i���X�2�2�X�H�#�H�X�;�Q�p�f�?�i�K�H�f�+�Q�M�i�`�B�#�f�L���a���@�>�h�h�S�X�?�i�K�H
�(�j�9�)�:�X �a�B�M�;�?�- �o�X�E�X �C���B�M�- ���X �a�B�M�;�?�- ���/���T�i�B�p�2 �M�2�i�r�Q�`�F ��� �̀+�?�B�i�2�+�i�m� �̀2 ���M�/ �}� �̀2�~�v ���H�;�Q�`�B�i�?�K �7�Q�` �#�B�Q�;���b �?�2���i�B�M�; �K�Q�/�2�H ���B�/�2�/ �#�v

�T�?�Q�i�Q�p�Q�H�i���B�+ �i�?�2�`�K���H �;� �̀2�2�M�?�Q�m�b�2 �b�v�b�i�2�K�-�C�Q�m�`�M���H �Q�7 �1�M�2�`�;�v �1�M�p�B�`�Q�M�K�2�M�i�- �T�T�X�R���k�8�- �k�y�R�3�X
�(�j�8�)�a�?�2�`�B�7�B ���M�/ �a�2�M�D���-�A�M�i�2�`�M�2�i �l�b���;�2 �P�M �J�Q�#�B�H�2 �.�2�p�B�+�2�b ���M�/ �h�?�2�B�` �A�K�T���+�i �P�M �1�p�Q�H�m�i�B�Q�M �P�7 �A�M�7�Q�`�K���i�B�p�2 �q�2�#�b�B�i�2�b �A�M ���H�#���M�B��

�o�Q�H�X �j�- �M�Q�X �e�- �T�T�X �j�d�@�9�j�- �k�y�R�3
�(�j�e�)���X �>�X �a���#�H�2 ���M�/ �E�X �*�X �C�Q�M�/�?���H�2�-�J�Q�/�B�}�2�/ �.�Q�m�#�H�2 �"�B�H���i�2� �̀��H �6�B�H�i�2�` �7�Q�` �a�?���`�T�M�2�b�b �1�M�?���M�+�2�K�2�M�i ���M�/ �L�Q�B�b�2 �_�2�K�Q�p���H�-�k�y�R�y

�A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M ���/�p���M�+�2�b �B�M �*�Q�K�T�m�i�2�` �1�M�;�B�M�2�2�`�B�M�;�- �"���M�;���H�Q�`�2�- �k�y�R�y�- �T�T�X �k�N�8�@�k�N�d�- �/�Q�B�, �R�y�X�R�R�y�N�f���*�1�X�k�y�R�y�X�d�e
�(�j�d�)�_ �_�2�K�K�B�v�� ���M�/ �* ���#�B�b�?���- ���`�i�B�7���+�i�b �_�2�K�Q�p���H �B�M �1�1�: �a�B�;�M���H �l�b�B�M�; �� �L���_�s �J�Q�/�2�H �"���b�2�/ �*�a �G�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K�-

�J�m�H�i�B�K�2�/�B�� �_�2�b�2���`�+�?�- �o�Q�H�X �R�- �M�Q�X �R�- �T�T�X �R�@�3�X
�(�j�3�)�Z�X �L�X �G�X �>�Q���M�; �h�?�m�v �h�Q�- �h�X�L�X �S�?�Q�M�;�- �.�"�> �o�v�-�� �?�v�#�`�B�/ �K�m�H�i�B �+�`�B�i�2�`�B�� �/�2�+�B�b�B�Q�M ���M���H�v�b�B�b �7�Q�` �2�M�;�B�M�2�2�`�B�M�; �T� �̀Q�D�2�+�i �K���M���;�2�`

�2�p���H�m���i�B�Q�M�- �A�M�i�2�`�M���i�B�Q�M���H �C�Q�m�`�M���H �Q�7 ���/�p���M�+�2�/ ���M�/ ���T�T�H�B�2�/ �a�+�B�2�M�+�2�b�- �9 �U�9�V�- �9�N�@�8�k�- �k�y�R�d�X

�1�/�B�i�2�/ �#�v�,�S�X �o�B�D���v��
�_�2�+�2�B�p�2�/�,�L�Q�p �R�y�- �k�y�R�N
���+�+�2�T�i�2�/�,���T�` �R�- �k�y�k�y



�a�+���H���#�H�2 �*�Q�K�T�m�i�B�M�;�, �S�`���+�i�B�+�2 ���M�/ �1�t�T�2�`�B�2�M�+�2�- �A�a�a�L �R�3�N�8�@�R�d�e�d�-�?�i�i�T�,�f�f�r�r�r�X�b�+�T�2�X�Q�`�;
�Ü �k�y�k�y �a�*�S�1�X �o�Q�H�m�K�2 �k�R�- �A�b�b�m�2 �k�- �T�T�X �k�y�j���k�R�e�- �.�P�A �R�y�X�R�k�e�N�9�,�f�b�+�T�2�X�p�k�R�B�k�X�R�e�e�d

�� �*�P�J�S�_�1�>�1�L�a�A�o�1 �a�l�_�o�1�u �P�6 �h�>�1 �_�P�l�h�A�L�: �a�*�>�1�J�1�a �6�P�_ �A�P�h ���S�S�G�A�*���h�A�P�L�a

�.�A�S���G�A �E�X �a�>�1�L�.�1��- �u�P�:�1�a�> ���L�:���G�- ���L�. �a�X �a�X �a�P�L���o���L�1y

���#�b�i�`���+�i�X�A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �U�A�Q�h�V �B�b �r�B�i�? �� �T�2�`�+�2�T�i�B�Q�M �Q�7 �õ���M�v�i�?�B�M�;�ö�- �õ���M�v�r�?�2�`�2�ö ���M�/ �T�`�Q�p�B�/�2�b �i�?�2 �B�M�i�2�`�+�Q�M�M�2�+�i�B�Q�M ���K�Q�M�;
�/�2�p�B�+�2�b �r�B�i�? �� �`�2�K���`�F���#�H�2 �b�+���H�2 ���M�/ �b�T�2�2�/�X �h�?�2 �T�`�2�p���H�2�M�i �B�M�i�2�M�i�B�Q�M �Q�7 �A�Q�h �B�b �i�?�2 �/���i���i�`���M�b�K�B�b�b�B�Q�M �i�?�`�Q�m�;�? �i�?�2 �B�M�i�2�`�M�2�i �r�B�i�?�Q�m�i �i�?�2
�K�2�/�B���i�B�Q�M �Q�7 �?�m�K���M�b�X ���M �2�{�+�B�2�M�i �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �K�m�b�i �#�2 �B�M�+�H�m�/�2�/ �B�M �i�?�2 �A�Q�h �M�2�i�r�Q�`�F �7�Q�` �i�?�2 ���+�+�Q�K�T�H�B�b�?�K�2�M�i �Q�7 �B�i�b �Q�#�D�2�+�i�B�p�2�b
���M�/ �b�2�+�m�`�B�M�; �/���i�� �i�`���M�b�K�B�b�b�B�Q�M�X ���+�+�Q�`�/�B�M�;�H�v�- �i�?�2 �b�m�`�p�2�v �T�`�2�b�2�M�i�b �p���`�B�Q�m�b �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b �7�Q�` �b�2�+�m�`�2 �/���i�� �+�Q�K�K�m�M�B�+���i�B�Q�M �B�M �A�Q�h
�7�Q�` �T�`�Q�p�B�/�B�M�; �� �+�H�2���` �p�B�b�B�Q�M ���b �i�?�2 �K���D�Q�` �B�b�b�m�2 �B�M �i�?�2 �A�Q�h �M�2�i�r�Q�`�F�b �B�b �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�X �h�?�2�`�2�7�Q�`�2�- �i�?�2�`�2 �B�b �� �M�2�2�/ �7�Q�` �/�2�p�B�b�B�M�; ���M
�2�z�2�+�i�B�p�2 �`�Q�m�i�B�M�; �b�+�?�2�K�2 �i�Q �T�`�Q�p�B�/�2 �b�m�T�2�`�B�Q�` �T�2�`�7�Q�`�K���M�+�2 �Q�p�2�` �i�?�2 �Q�i�?�2�` �2�t�B�b�i�B�M�; �b�+�?�2�K�2�b �B�M �i�2�`�K�b �Q�7 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�X �h�?�m�b�-
�i�?�B�b �`�2�p�B�2�r ���`�i�B�+�H�2 �T�`�Q�p�B�/�2�b �� �/�2�i���B�H�2�/ �`�2�p�B�2�r �Q�7 �8�k �`�2�b�2���`�+�? �T���T�2�`�b �T�`�2�b�2�M�i�B�M�; �i�?�2 �b�m�;�;�2�b�i�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b �#���b�2�/ �Q�M �i�?�2 �+�Q�M�i�2�M�i�@
�#���b�2�/�- �+�H�m�b�i�2�`�B�M�;�@�#���b�2�/�- �7�m�x�x�v�@�#���b�2�/�- �_�Q�m�i�B�M�; �S�`�Q�i�Q�+�Q�H �7�Q�` �G�Q�r �T�Q�r�2�` ���M�/ �G�Q�b�b�v �L�2�i�r�Q�`�F�b�- �i�`�2�2�@�#���b�2�/ ���M�/ �b�Q �Q�M�X ���H�b�Q�- �� �/�2�i���B�H�2�/
���M���H�v�b�B�b ���M�/ �/�B�b�+�m�b�b�B�Q�M ���`�2 �K���/�2 �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �T���`���K�2�i�2�`�b�- �b�B�K�m�H���i�B�Q�M �i�Q�Q�H�- ���M�/ �v�2���` �Q�7 �T�m�#�H�B�+���i�B�Q�M�- �M�2�i�r�Q�`�F �b�B�x�2�- �2�p���H�m���i�B�Q�M
�K�2�i�`�B�+�b�- ���M�/ �m�i�B�H�B�x�2�/ �T�`�Q�i�Q�+�Q�H�b�X �6�B�M���H�H�v�- �i�?�2 �`�2�b�2���`�+�? �;���T�b ���M�/ �B�b�b�m�2�b �Q�7 �p���`�B�Q�m�b �+�Q�M�p�2�M�i�B�Q�M���H �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b ���`�2 �T�`�2�b�2�M�i�2�/�7�Q�`
�2�t�i�2�M�/�B�M�; �i�?�2 �`�2�b�2���`�+�?�2�`�b �i�Q�r���`�/�b �� �#�2�i�i�2�` �+�Q�M�i�`�B�#�m�i�B�Q�M �Q�7 �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �7�Q�` �i�?�2 �b�2�+�m�`�2 �A�Q�h �`�Q�m�i�B�M�;�X

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

���J�a �b�m�#�D�2�+�i �+�H���b�b�B�}�+���i�B�Q�M�b�X�e�3�J�R�k

�R�X �A�M�i�`�Q�/�m�+�i�B�Q�M�X�P�M�2 �Q�7 �i�?�2 �2�K�2�`�;�B�M�; �i�2�+�?�M�Q�H�Q�;�B�2�b�- �r�?�B�+�? �2�M���#�H�2�/ �+�Q�K�K�m�M�B�+���i�B�Q�M ���K�Q�M�; �i�?�B�M�;�b ���M�/
�T�2�Q�T�H�2 ���M�/ �#�2�i�r�2�2�M �i�?�B�M�;�b�- �B�b �i�?�2 �A�Q�h �(�k�)�X �A�Q�h �(�k�d�) �B�b �� �M�2�r �T���`���/�B�;�K �m�b�2�/ �7�Q�` �i�?�2 �T�2�`�p���b�B�p�2 �+�Q�K�K�m�M�B�+���i�B�Q�M
�2�b�i���#�H�B�b�?�K�2�M�i ���K�Q�M�; �i�?�2 �Q�#�D�2�+�i�b �+�Q�M�M�2�+�i�2�/ �i�Q �i�?�2 �B�M�i�2�`�M�2�i �#�v �2�K�T�H�Q�v�B�M�; �/�B�b�i�B�M�+�i ���T�T�`�Q���+�?�2�b �(�8�j�)�X �h�?�2 �B�M�i�2�`�@
�+�Q�M�M�2�+�i�B�Q�M �Q�7 �M�2�i�r�Q�`�F�b �+�Q�M�M�2�+�i�B�M�; �M�m�K�2�`�Q�m�b �/�2�p�B�+�2�b �7�Q�` �2�t�+�?���M�;�B�M�; �Q�7 �B�M�7�Q�`�K���i�B�Q�M ���M�/ �b�2�`�p�B�+�2�b �B�b �+���H�H�2�/ ���b
�õ�A�M�i�2�`�M�2�i�ö�X ���M�v �i�v�T�2 �Q�7 �Q�#�D�2�+�i�- �/�2�p�B�+�2 �Q�` �;���/�;�2�i �T�H���v�B�M�; �i�?�2 �/�2�b�B�;�M���i�2�/ �`�Q�H�2 �7�Q�` �i�?�2 �T�`�Q�p�B�b�B�Q�M �Q�7 �i�?�2 �2�z�2�+�i�B�p�2
�+�Q�K�K�m�M�B�+���i�B�Q�M �#�2�i�r�2�2�M �i�?�2 �Q�#�D�2�+�i�b ���M�/ �T�2�Q�T�H�2 �B�b �K�2�M�i�B�Q�M�2�/ ���b �i�?�2 �õ�h�?�B�M�;�ö �(�8�9�)�X �h�?�2 �2�p�Q�H�m�i�B�Q�M �Q�7 �A�Q�h �?���b
�#�`�Q�m�;�?�i �Q�m�i �i�?�2 �/�2�p�B�+�2�ö�b �T�`�Q���+�i�B�p�2 �#�2�?���p�B�Q�` �`���i�?�2�` �i�?���M �i�?�2 �`�2���+�i�B�p�2 �#�2�?���p�B�Q�` �Q�7 �/�2�p�B�+�2�b�X �h�?�2 �A�Q�h ���T�T�H�B�+���i�B�Q�M�b
���`�2 �+�Q�K�#�B�M�2�/ �r�B�i�? �i�?�2 �K���+�?�B�M�2 �H�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K�b �i�Q �K���F�2�b �i�?�2 �7�2���i�m�`�2 �b�K���`�i�2�` �(�e�e�)�X �h�?�2 �A�Q�h �+�Q�K�T�`�B�b�2�b �Q�7
�� �r�B�/�2 �`���M�;�2 �Q�7 �?�2�i�2�`�Q�;�2�M�2�Q�m�b �M�2�i�r�Q�`�F�b �Q�7 �p���`�v�B�M�; �T�`�Q�+�2�b�b�B�M�; �T�Q�r�2�`�b�- �T�H���i�7�Q�`�K�b�- ���M�/ �+���T���+�B�i�B�2�b �7�Q�` �2�t�T���M�/�B�M�;
�B�M�i�Q �i�?�2 �m�M�`�2���+�?���#�H�2 �T�H���+�2�b �(�R�R�)�X �h�?�2 �b�2�i �Q�7 �Q�#�D�2�+�i�b�f �i�?�B�M�;�b �2�M���#�H�2�/ �#�v �A�Q�h ���`�2 �S�2�`�p���b�B�p�2�- �A�/�2�M�i�B�}�+���i�B�Q�M �m�b�B�M�;
�m�M�B�[�m�2 ���/�/�`�2�b�b ���M�/ �*�Q�@�Q�T�2�`���i�B�Q�M �#�2�i�r�2�2�M �i�?�B�M�;�b �(�8�8�)�X �A�Q�h �?���b �B�i�b ���T�T�H�B�+���i�B�Q�M �B�M �� �r�B�/�2 �`���M�;�2 �Q�7 ���`�2���b �H�B�F�2 �b�K���`�i
�2�M�p�B�`�Q�M�K�2�M�i�b�- �?�2���H�i�?�+���`�2 �(�e�j�)�- �2�M�p�B�`�Q�M�K�2�M�i �K�Q�M�B�i�Q�`�B�M�; �(�e�8�)�- �+�B�i�v �b�m�`�p�2�B�H�H���M�+�2�- �i�`���M�b�T�Q�`�i���i�B�Q�M�-�p���`�B�Q�m�b �}�`�K�b �(�e�9�)�-
���M�/ �2�M�2�`�;�v �K�Q�M�B�i�Q�`�B�M�;�-�2�i�+�(�j�)�X

�P�p�2�` �i�?�2 �T���b�i �7�2�r �v�2���`�b�- �i�?�2 �A�Q�h �?���b �;���B�M�2�/ ���T�T�2���H�B�M�; �`�2�b�2���`�+�? �B�M�i�2�`�2�b�i�X �h�?�2 �b�B�K�T�H�B�}�2�/ �A�Q�h ���`�+�?�B�i�2�+�i�m�`�2 �?���b
�i�r�Q �H���v�2�`�b�- �M���K�2�H�v �i�?�2 �T�2�`�+�2�T�i�B�Q�M �H���v�2�` ���M�/ �M�2�i�r�Q�`�F �H���v�2�`�- �2���+�? �T�`�Q�p�B�/�2�/ �r�B�i�? �i�r�Q �b�m�#�H���v�2�`�b�X �h�?�2 �T�2�`�+�2�T�i�B�Q�M
�H���v�2�` �?���b ���H�H �i�?�2 �K�2�i�?�Q�/�b�- �r�?�B�+�? �T�2�`�K�B�i �i�?�2 �;���i�?�2�`�B�M�; ���M�/ �T�2�`�+�2�B�p�B�M�; �Q�7 �/���i���X �h�?�2 �/���i�� �i�`���M�b�K�B�b�b�B�Q�M �B�M ��
�i�`���M�b�T���`�2�M�i �M���i�m�`�2 �#�v �m�i�B�H�B�x�B�M�; �i�?�2 ���T�T�`�Q�T�`�B���i�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �b�i���M�/���`�/�b �B�b �?���M�/�H�2�/ �#�v �i�?�2 �M�2�i�r�Q�`�F �H���v�2�`�X �h�?�2
�+�`�B�i�B�+���H �H���v�2�` �Q�7 �i�?�B�b �A�Q�h ���`�+�?�B�i�2�+�i�m�`�2 �B�b �i�?�2 �/���i�� �K���M���;�2�K�2�M�i �b�m�#�@�H���v�2�`�- �r�?�B�+�? �B�b ���H�b�Q �F�M�Q�r�M ���b ���K�B�/�/�H�2�r���`�2
�H���v�2�`�X �h�?�2 ���T�T�H�B�+���i�B�Q�M �b�2�`�p�B�+�2 �b�m�#�@�H���v�2�` �B�b �T�`�2�7�2�`�`�2�/ �Q�p�2�` �i�?�2 �/���i�� �K���M���;�2�K�2�M�i �b�m�#�@�H���v�2�` �7�Q�` �i�?�2 �K���M���;�2�K�2�M�i �Q�7
�i�?�2 �/���i�� �i�`���M�b�K�B�b�b�B�Q�M ���M�/ �T�`�Q�p�B�b�B�Q�M �Q�7 �m�b�2�` ���T�T�H�B�+���i�B�Q�M �B�M�i�2�`�7���+�2 �(�8�e�)�X �h�?�2 �p�B�i���H �M�2�i�r�Q�`�F �b�v�b�i�2�K�b �(�k�) ���p���B�H���#�H�2 �7�Q�`
�i�?�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �#�2�i�r�2�2�M �i�?�2 �/�B�b�i�B�M�+�i �Q�#�D�2�+�i�b �B�M �A�Q�h ���`�2 �q�B�`�2�H�2�b�b �a�2�M�b�Q�` �L�2�i�r�Q�`�F �U�q�a�L�V�- �_���/�B�Q�@�6�`�2�[�m�2�M�+�v
�A�/�2�M�i�B�}�+���i�B�Q�M �U�_�6�A�.�V �b�v�b�i�2�K�b ���M�/ �_�6�A�. �a�2�M�b�Q�` �L�2�i�r�Q�`�F �U�_�a�L�V�X �A�M �i�?�2�b�2 �M�2�i�r�Q�`�F�b�- �i�?�2 �M�Q�/�2�b ���`�2 �H�Q�+���i�2�/ �B�M
�� �b�T�2�+�B�}�2�/ �`���M�;�2 �+�Q�M�+�2�`�M�B�M�; �i�?�2 ���T�T�H�B�+���i�B�Q�M �7�Q�` �+�Q�H�H�2�+�i�B�M�; �i�?�2 �M�2�+�2�b�b���`�v �B�M�7�Q�`�K���i�B�Q�M�- �b�m�+�? ���b �T�?�v�b�B�+���H �+�?���M�;�2�-
�i�2�K�T�2�`���i�m�`�2�- ���M�/ �K�Q�i�B�Q�M �(�8�d�)�X ���b �i�?�2 �M�Q�/�2�ö�b �i�`���M�b�K�B�b�b�B�Q�M �`���M�;�2 �B�b �H�B�K�B�i�2�/ �i�?�2 �+�Q�H�H�2�+�i�2�/ �B�M�7�Q�`�K���i�B�Q�M �B�b �7�Q�`�r���`�/�2�/

� �*�Q�K�T�Q�b�B�i�B�Q�M �.�2�T���`�i�K�2�M�i�- �a�Q�+�B�2�i�v �7�Q�` �A�M�/�m�b�i�`�B���H ���M�/ ���T�T�H�B�2�/ �J���i�?�2�K���i�B�+�b�- �j�e�y�y �l�M�B�p�2�`�B�b�i�v �*�B�i�v �a�+�B�2�M�+�2 �*�2�M�i�2�`�- �S�?�B�H���/�2�H�T�?�B���-
�S�2�M�M�b�v�H�p���M�B���- �R�N�R�y�9�@�k�e�3�3 �U�/�m�;�;���M�!�b�B���K�X�Q�`�;�V�X

y �h�?�B�b �r�Q�`�F �r���b �b�m�T�T�Q�`�i�2�/ �#�v �i�?�2 �a�Q�+�B�2�i�v �7�Q�` �A�M�/�m�b�i�`�B���H ���M�/ ���T�T�H�B�2�/ �J���i�?�2�K���i�B�+�b�- �S�?�B�H���/�2�H�T�?�B���- �S�2�M�M�b�v�H�p���M�B���X

�k�y�j



�k�y�9 �.�B�T���H�B �E�X �a�?�2�M�/�2�- �u�Q�;�2�b�? ���M�;���H�- �a�X�a�X �a�Q�M���p���M�2

�i�Q �i�?�2 �B�M�i�2�`�K�2�/�B���i�2 �M�Q�/�2�b ���M�/ �i�?�B�b �H�2���/�b �i�Q �?�B�;�?�2�` �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M �#�v �i�?�2 �M�Q�/�2�b �(�8�3�)�X �h�?�m�b�- �i�?�2 �M�Q�/�2�ö�b
�2�M�2�`�;�v �2�{�+�B�2�M�+�v �B�b �+�Q�M�+�2�`�M�2�/ ���b ���p�B�i���H �7���+�i�Q�`�- �r�?�B�+�? �B�M�~�m�2�M�+�2�b �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �Q�7 �/�B�b�i�`�B�#�m�i�2�/ �A�Q�h �M�2�i�r�Q�`�F�b �(�k�)�X
�h�?�2 �A�Q�h �T�H���i�7�Q�`�K �M�2�2�/�b �� �T�Q�i�2�M�i�B���H �M�2�i�r�Q�`�F�B�M�; �7�`���K�2�r�Q�`�F ���M�/ ���M ���T�T�`�Q�T�`�B���i�2 �`�Q�m�i�B�M�; �b�+�?�2�K�2 �7�Q�` �b�m�T�T�Q�`�i�B�M�;
�b�2�+�m�`�2 �/���i�� �+�Q�K�K�m�M�B�+���i�B�Q�M ���M�/ �B�M�i�2�`�+�Q�M�M�2�+�i�B�Q�M ���K�Q�M�; �/�2�p�B�+�2�b�X

�P�M�2 �Q�7 �i�?�2 �B�K�T�Q�`�i���M�i ���b�T�2�+�i�b �i�Q �#�2 �+�Q�M�b�B�/�2�`�2�/ �7�Q�` �B�K�T�`�Q�p�B�M�; �i�?�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �2�{�+�B�2�M�+�v �B�M �A�Q�h �B�b �i�?�2
�`�Q�m�i�B�M�; �b�+�?�2�K�2 ���/�Q�T�i�2�/ �7�Q�` �i�?�2 �i�`���M�b�K�B�b�b�B�Q�M �T���i�? �b�2�H�2�+�i�B�Q�M�X �h�?�2 �K���B�M ���B�K �Q�7 �i�?�2 �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �B�b �i�Q �/�2�b�B�;�M
���M�/ �K���B�M�i���B�M �B�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M �i�?�2 �/�2�p�B�+�2�b �B�M �i�?�2 �/�v�M���K�B�+ �A�Q�h �M�2�i�r�Q�`�F�X �h�?�2 �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�B�b �#�`�Q���/�H�v
�+�H���b�b�B�}�2�/ �B�M�i�Q �i�?�`�2�2�-�M���K�2�H�v �~���i �`�Q�m�i�B�M�;�- �?�B�2�`���`�+�?�B�+���H �`�Q�m�i�B�M�; ���M�/ �;�2�Q�;�`���T�?�B�+ �T�Q�b�B�i�B�Q�M ���b�b�B�b�i�2�/ �`�Q�m�i�B�M�;�- �#���b�2�/ �Q�M
�i�?�2 �`�Q�m�i�B�M�; �T�`�B�M�+�B�T�H�2�X �A�M �i�?�2 �~���i �`�Q�m�i�B�M�;�- ���H�H �i�?�2 �M�Q�/�2�b ���`�2 ���i �i�?�2 �b���K�2 �H�2�p�2�H ���M�/ �i�?�2�v �b�B�K�B�H���`�H�v �`�2�+�2�B�p�2 �i�?�2�B�`
�`�Q�m�i�B�M�; �B�M�7�Q�`�K���i�B�Q�M�c �B�i �B�b �7�m�`�i�?�2�` �+�H���b�b�B�}�2�/ �B�M�i�Q �`�2���+�i�B�p�2 �T�`�Q�i�Q�+�Q�H�b ���M�/ �T�`�Q���+�i�B�p�2 �T�`�Q�i�Q�+�Q�H�b�X �A�M �i�?�2 �?�B�2�`���`�+�?�B�+���H
�`�Q�m�i�B�M�;�- �i�?�2 �M�2�i�r�Q�`�F �H���v�2�` �B�b �T���`�i�B�i�B�Q�M�2�/ �B�M�i�Q �/�B�z�2�`�2�M�i �H�2�p�2�H�b �#���b�2�/ �Q�M �i�?�2 �b�T�2�+�B�}�+ �`�m�H�2�b ���M�/ �i�?�B�b �`�Q�m�i�B�M�; �K���F�2�b �i�?�2
�M�2�i�r�Q�`�F �b�+���H�2 �2�t�T���M�b�B�Q�M �2���b�B�2�`�X �h�?�2 �;�2�Q�;�`���T�?�B�+ �T�Q�b�B�i�B�Q�M ���b�b�B�b�i�2�/ �`�Q�m�i�B�M�; �m�i�B�H�B�x�2�b �i�?�2 �M�Q�/�2 �H�Q�+���i�B�Q�M �B�M�7�Q�`�K���i�B�Q�M
�;���i�?�2�`�2�/ �7�`�Q�K �i�?�2 �m�b�2�`�b ���M�/ �B�i �`�2�/�m�+�2�b �i�?�2 �`�Q�m�i�B�M�; �+�Q�b�i�X �h�?�2 �i�?�`�2�2 �T�`�B�K�B�i�B�p�2 �+�Q�M�+�2�`�M�b �(�j�) �B�M�~�m�2�M�+�B�M�; �i�?�2 �A�Q�h
�`�Q�m�i�B�M�; ���`�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�- �i�v�T�2 �Q�7 �A�Q�h �K�B�/�/�H�2�r���`�2 ���M�/ �K�Q�#�B�H�B�i�v �Q�7 �/�2�p�B�+�2�b�X ���M �2�z�2�+�i�B�p�2 �T�`�Q�i�Q�+�Q�H �2�M�?���M�+�2�b
�i�?�2 �i�`���M�b�K�B�b�b�B�Q�M �2�{�+�B�2�M�+�v ���M�/ ���b�b�m�`�2�b �i�?�2 �D�m�/�B�+�B���H �m�i�B�H�B�x���i�B�Q�M �Q�7 �i�?�2 ���p���B�H���#�H�2 �M�2�i�r�Q�`�F �`�2�b�Q�m�`�+�2�b �(�k�e�)�X

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

�h�?�2�`�2�b�i �Q�7 �i�?�2 �T���T�2�` �B�b �Q�`�;���M�B�x�2�/ ���b �7�Q�H�H�Q�r�b�,�a�2�+�i�B�Q�M �k �/�B�b�+�m�b�b�2�b �i�?�2 �2�t�B�b�i�B�M�; �`�Q�m�i�B�M�; �b�+�?�2�K�2�b �m�M�/�2�` �M�B�M�2
�+���i�2�;�Q�`�B�2�b�X �a�2�+�i�B�Q�M �j �/�B�b�+�m�b�b�2�b �i�?�2 ���M���H�v�b�B�b ���M�/ �/�B�b�+�m�b�b�B�Q�M �Q�7 �i�?�2 �b�m�`�p�2�v�X �A�M �b�2�+�i�B�Q�M �9�- �i�?�2 �`�2�b�2���`�+�? �;���T�b ���M�/
�i�?�2 �7�m�i�m�`�2 �r�Q�`�F�b ���`�2 �2�H���#�Q�`���i�2�/ ���M�/ �i�?�2 �+�Q�M�+�H�m�b�B�Q�M �Q�7 �i�?�B�b �T���T�2�` �B�b �;�B�p�2�M�B�M �a�2�+�i�B�Q�M �8�X

�k�X �G�B�i�2�`���i�m�`�2 �_�2�p�B�2�r�X�h�?�B�b �b�2�+�i�B�Q�M �2�t�i�2�M�b�B�p�2�H�v �/�B�b�+�m�b�b�2�b �i�?�2 �`�2�p�B�2�r �Q�7 �i�?�2 �/�B�z�2�`�2�M�i �A�Q�h �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b
�7�Q�` �i�?�2 �b�2�+�m�`�2 �`�Q�m�i�B�M�; �B�M �i�?�2 �A�Q�h �M�2�i�r�Q�`�F�X �h�?�2 �+���i�2�;�Q�`�B�x���i�B�Q�M �Q�7 �/�B�b�i�B�M�+�i �A�Q�h �T�`�Q�i�Q�+�Q�H�b �7�Q�` �i�?�2 �p���`�v�B�M�; ���T�T�H�B�+���@
�i�B�Q�M�b �B�b �T�B�+�i�Q�`�B�x�2�/ �B�M �}�;�m�`�2 �k�X�R�X �h�?�2 �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b ���`�2 �+���i�2�;�Q�`�B�x�2�/ �B�M�i�Q �M�B�M�2 �`�Q�m�i�B�M�; �b�+�?�2�K�2�b �M���K�2�H�v�- ���/�@�?�Q�+
�P�M�@�/�2�K���M�/ �.�B�b�i���M�+�2 �o�2�+�i�Q�` �U���P�.�o�V �_�Q�m�i�B�M�;�- �*�Q�M�i�2�M�i�@�#���b�2�/ �_�Q�m�i�B�M�;�- �.�v�M���K�B�+ �a�Q�m�`�+�2 �_�Q�m�i�B�M�; �U�.�a�_�V�- �h�`�2�2�@
�#���b�2�/ �_�Q�m�i�B�M�;�- �a�Q�7�i�r���`�2 �.�2�}�M�2�/ �L�2�i�r�Q�`�F �U�a�.�L�V �#���b�2�/ �_�Q�m�i�B�M�;�- �7�m�x�x�v�@�#���b�2�/ �_�Q�m�i�B�M�;�- �_�S�G�- �A�M�i�2�H�H�B�;�2�M�i �K�2�i�?�Q�/
�#���b�2�/ �`�Q�m�i�B�M�; ���M�/ �*�H�m�b�i�2�`�B�M�;�@�#���b�2�/ �_�Q�m�i�B�M�;�X �h�?�2�b�2 �`�Q�m�i�B�M�; �b�+�?�2�K�2�b �;�B�p�2 �i�?�2 �p���`�B�Q�m�b ���H�;�Q�`�B�i�?�K�b ���M�/ �i�2�+�?�M�B�[�m�2�b
�Q�T�i�2�/ �7�Q�` �i�?�2 �b�2�+�m�`�2 �`�Q�m�i�B�M�; �B�M �A�Q�h�X �h�?�2 �B�M�p�2�b�i�B�;���i�B�Q�M �Q�M �i�?�2 �b�2�p�2�`���H �`�Q�m�i�B�M�; �b�+�?�2�K�2�b �T�`�Q�p�B�/�2�b �� �+�H�2���` �p�B�2�r �Q�7
�i�?�2 �`�2�+�Q�K�K�2�M�/�2�/ �K�2�i�?�Q�/�b ���H�Q�M�; �r�B�i�? �B�i�b���/�p���M�i���;�2�b ���M�/ �/�B�b���/�p���M�i���;�2�b�X

�h�?�2 �/�B�b�i�B�M�+�i �K�2�i�?�Q�/�Q�H�Q�;�B�2�b �2�K�T�H�Q�v�2�/ �B�M �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �7�Q�` �i�?�2 �A�Q�h �`�Q�m�i�B�M�; �B�b �/�2�T�B�+�i�2�/ �B�M �}�;�m�`�2 �k�X�k�X
�6�`�Q�K �i�?�2 �+�Q�M�b�B�/�2�`�2�/ �`�2�b�2���`�+�? �T���T�2�`�b�- �e�W �Q�7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �m�b�2�/ �i�?�2 �*�H�m�b�i�2�`�B�M�;�@�#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�- �N�W
�Q�7 �i�?�2 �T���T�2�` �m�b�2�/ �h�`�2�2�@�#���b�2�/ �T�`�Q�i�Q�+�Q�H�- �e�W �Q�7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �2�K�T�H�Q�v�2�/ �i�?�2 �+�Q�M�i�2�M�i�@�#���b�2�/ �`�Q�m�i�B�M�;�- ���M�/ �3�W
�Q�7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�` �m�i�B�H�B�x�2�/ �i�?�2 ���P�.�o �T�`�Q�i�Q�+�Q�H�X �h�?�2 �B�M�i�2�H�H�B�;�2�M�i �K�2�i�?�Q�/ �#���b�2�/ �`�Q�m�i�B�M�; �B�b ���/�Q�T�i�2�/ �B�M �N�W �Q�7
�i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b�- �a�.�L �#���b�2�/ �`�Q�m�i�B�M�; �B�b �T�`���+�i�B�+�2�/ �B�M �e�W �Q�7 �i�?�2 �`�2�b�2���`�+�? �r�Q�`�F�b ���M�/ �i�?�2 �6�m�x�x�v �#���b�2�/ �`�Q�m�i�B�M�;
�B�b �m�i�B�H�B�x�2�/ �B�M �N�W �Q�7 �i�?�2 �`�2�b�2���`�+�? �r�Q�`�F�b�X �h�?�2 �.�a�_ �`�Q�m�i�B�M�; �B�b ���/�Q�T�i�2�/ �B�M �j�W �Q�7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b ���M�/ �i�?�2 �_�S�G
�`�Q�m�i�B�M�; �B�b �T�`���+�i�B�+�2�/ �B�M �i�?�2 �`�2�K���B�M�B�M�; �9�9�W �`�2�b�2���`�+�? �r�Q�`�F�b�X

�k�X�R�X �l�b�B�M�; ���P�.�o�_�Q�m�i�B�M�; �S�`�Q�i�Q�+�Q�H�X���P�.�o �B�b �� �`�2���+�i�B�p�2 �T�`�Q�i�Q�+�Q�H�- �r�?�B�+�? �T�`�Q�p�B�/�2�b �i�?�2 �b�2�+�m�`�2 �`�Q�m�i�2 �7�Q�`
�i�?�2 �/���i�� �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �M�2�t�i �?�Q�T ���M�/ �i�?�2 �`�Q�m�i�B�M�; �i���#�H�2 �p���H�m�2�b �Q�7 �2�p�2�`�v �M�Q�/�2�X �h�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �2�K�T�H�Q�v�B�M�;
�i�?�2 ���P�.�o �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H ���`�2 �/�B�b�+�m�b�b�2�/ �#�2�H�Q�r�-

�a���M�;�@�>�v�m�M �S���`�F �2�i ���H�X �(�k�) �/�2�b�B�;�M�2�/ ���M �1�M�2�`�;�v�@�1�{�+�B�2�M�i �S�`�Q�#���#�B�H�B�b�i�B�+ �_�Q�m�i�B�M�; �U�1�1�S�_�V ���H�;�Q�`�B�i�?�K �7�Q�` �+�Q�M�@
�i�`�Q�H�H�B�M�; �i�?�2 �`�Q�m�i�B�M�; �`�2�[�m�2�b�i �T���+�F�2�i�b �i�`���M�b�K�B�b�b�B�Q�M�X �1�1�S�_ �2�M�?���M�+�2�/ �i�?�2 �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�- �r�?�B�H�2 �K�B�M�B�K�B�x�B�M�; �i�?�2
�S���+�F�2�i �G�Q�b�b �_���i�B�Q �U�S�G�_�V�X �h�?�2 �T�`�Q�#���#�B�H�B�b�i�B�+ �+�Q�M�i�`�Q�H �r���b �K���/�2 �#�v �m�i�B�H�B�x�B�M�; �i�?�2 �1�t�T�2�+�i�2�/ �h�`���M�b�K�B�b�b�B�Q�M �*�Q�m�M�i
�U�1�h�s�V �K�2�i�`�B�+ �B�M �i�?�2 ���P�.�o �T�`�Q�i�Q�+�Q�H �+�Q�M�i�2�t�i ���M�/ �M�Q�/�2�ö�b �`�2�b�B�/�m���H �2�M�2�`�;�v�X �h�?�2 �`�2�b�m�H�i�b �`�2�p�2���H�2�/ �i�?���i �i�?�2 �1�1�S�_
���H�;�Q�`�B�i�?�K �T�`�Q�p�B�/�2�/ �#�2�i�i�2�` �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 ���H�Q�M�; �r�B�i�? �2�p�2�M �+�Q�M�b�m�K�T�i�B�Q�M �Q�7 �M�Q�/�2�ö�b �`�2�b�B�/�m���H �2�M�2�`�;�v�X

�>���K�Q�m�/ �J�X ���H�/�Q�b���`�B �2�i ���H�X �(�k�3�) �K�Q�/�2�H�2�/ ���M �B�M�/�2�T�2�M�/�2�M�i �b�B�M�;�H�2 �b�2�+�m�`�B�i�v �H���v�2�` �7�Q�` �i�?�2 �K���M���;�2�K�2�M�i �Q�7
�b�2�+�m�`�B�i�v �K�2�+�?���M�B�b�K�b �r�B�i�?�B�M �i�?�2 �M�2�i�r�Q�`�F �H���v�2�`�b�X ���P�.�o �B�b �i�?�2�`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �m�b�2�/�- ���M�/ �i�?�2 �b�2�+�m�`�B�i�v �H���v�2�`



�� �*�Q�K�T�`�2�?�2�M�b�B�p�2 �a�m�`�p�2�v �Q�7 �i�?�2 �_�Q�m�i�B�M�; �a�+�?�2�K�2�b �7�Q�` �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�k�y�8

�6�B�;�X �k�X�R�X�*���i�2�;�Q�`�B�x���i�B�Q�M �Q�7 �/�B�b�i�B�M�+�i �A�Q�h �T� �̀Q�i�Q�+�Q�H�b

�6�B�;�X �k�X�k�X�.�B�b�i�B�M�+�i �J�2�i�?�Q�/�Q�H�Q�;�B�2�b �7�Q�` �_�Q�m�i�B�M�; �B�M �A�Q�h

�r���b �B�M�+�Q�`�T�Q�`���i�2�/ �7�Q�` �+�`�Q�b�b�@�p���H�B�/���i�B�M�; �i�?�2 �b�2�M�/�2�` ���M�/ �i�?�2 �`�2�+�2�B�p�2�` �i�Q �2�`���/�B�+���i�2 �i�?�2 ���i�i���+�F�b �B�M �i�?�2 �M�2�i�r�Q�`�F�X �h�?�2
�b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �`�2�p�2���H�2�/ �i�?���i �i�?�B�b �b�2�+�m�`�B�i�v �H���v�2�` ���b�b�m�`�2�/ �#�2�i�i�2�` �T�2�`�7�Q�`�K���M�+�2 �i�?���M �i�?�2 �Q�i�?�2�` �K�Q�/�2�H�b �B�M �i�?�2
���b�T�2�+�i �Q�7 �i�?�`�Q�m�;�?�T�m�i�- �1�M�/ �i�Q �1�M�/ �.�2�H���v �U�1�1�.�V�- �S���+�F�2�i �.�2�H�B�p�2�`�v �_���i�B�Q �U�S�.�_�V�- �L�Q�`�K���H�B�x�2�/ �_�Q�m�i�B�M�; �G�Q���/
�U�L�_�G�V ���M�/ �i�?�2 �M�m�K�#�2�` �Q�7 �/�`�Q�T�T�2�/ �T���+�F�2�i�b�X

�:�`�2�; �E�m�T�2�`�K���M �2�i ���H�X �(�j�j�) �K���/�2 �`�2�b�2���`�+�? �Q�M �i�?�2 �B�K�T�Q�`�i���M�+�2 �Q�7 �i�?�2 �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b �B�M �i�?�2 �2�{�+�B�2�M�i ���M�/
�`�2�H�B���#�H�2 �/���i�� �+�Q�K�K�m�M�B�+���i�B�Q�M �B�M �i�?�2 �K�m�H�i�B�@�?�Q�T �r�B�`�2�H�2�b�b �M�2�i�r�Q�`�F �Q�7 �i�?�2 �A�Q�h �2�M�p�B�`�Q�M�K�2�M�i�X �h�?�2 �H�B�M�F�@�#���b�2�/ �`�Q�m�i�B�M�;
�H�2���/�b �i�Q �i�?�2 �S�G�_�- �?�B�;�? �K���B�M�i�2�M���M�+�2 �+�Q�b�i�- ���M�/ �m�M�`�2�H�B���#�H�2 �/���i�� �i�`���M�b�K�B�b�b�B�Q�M �r�B�i�?�B�M �i�?�2 �M�2�i�r�Q�`�F�X �h�?�2 �m�M�}�i
�M���i�m�`�2 �Q�7 �i�?�2 �H�B�M�F�@�#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b �7�Q�` �i�?�2 �r�B�`�2�H�2�b�b �M�2�i�r�Q�`�F�b �r���b �2�t�T�H�Q�`�2�/ �B�M �i�?�B�b �`�2�b�2���`�+�? �#�v �+�Q�K�T���`�B�M�;
�i�?�2 �T�2�`�7�Q�`�K���M�+�2 �Q�7 ���P�.�o ���M�/ �P�T�i�B�K�B�x�2�/ �G�B�M�F �a�i���i�2 �_�Q�m�i�B�M�; �U�P�G�a�_�V �B�M �i�2�`�K�b �Q�7 �K�Q�#�B�H�B�i�v�- �_�Q�m�i�B�M�; �a�m�+�+�2�b�b
�S�`�Q�#���#�B�H�B�i�v �U�_�a�S�V�- �i�?�2�/�B�b�i���M�+�2 �#�2�i�r�2�2�M �m�b�2�`�b�- �S�.�_ ���M�/ �Q�p�2�`�?�2���/�X

�k�X�k�X �l�b�B�M�; �*�Q�M�i�2�M�i�@�#���b�2�/ �_�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X�A�M �i�?�2 �+�Q�M�i�2�M�i�@�#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b�- �i�?�2 �`�Q�m�i�B�M�;
�B�M�7�Q�`�K���i�B�Q�M �B�b �/�B�z�2�`�2�M�i�B���i�2�/ �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �+�Q�M�i�2�M�i�X �h�?�2 �/�B�b�i�B�M�+�i �`�2�b�2���`�+�? �r�Q�`�F�b �2�K�T�H�Q�v�B�M�; �i�?�2 �+�Q�M�i�2�M�i�@
�#���b�2�/ �`�Q�m�i�B�M�; ���`�2 �T�`�2�b�2�M�i�2�/ �#�2�H�Q�r�X

�a���K�B�� ���H�H���Q�m�� �*�?�2�H�H�Q�m�; �(�j�) �K�Q�/�2�H�2�/ ���M �1�M�2�`�;�v�@�1�{�+�B�2�M�i �*�Q�M�i�2�M�i�@�"���b�2�/ �_�Q�m�i�B�M�; �U�1�1�*�"�_�V �T�`�Q�i�Q�+�Q�H �7�Q�`
�`�2�/�m�+�B�M�; �i�?�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M �B�M �i�?�2 �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�X �h�?�B�b �r���b �� �+�Q�M�i�2�t�i ���M�/ �+�Q�M�i�2�M�i�@�#���b�2�/ �`�Q�m�i�B�M�;
�T�`�Q�i�Q�+�Q�H �m�i�B�H�B�x�B�M�; �� �+�2�M�i�`���H�B�x�2�/ �p�B�`�i�m���H �i�Q�T�Q�H�Q�;�v �+�Q�M�b�i�`�m�+�i�2�/ �7�Q�` �i�?�2 �2�p�2�M�i �`�Q�m�i�B�M�; �B�M �� �/�B�b�i�`�B�#�m�i�2�/ �K���M�M�2�` �7�`�Q�K
�i�?�2 �T�m�#�H�B�b�?�2�`�b �i�Q �i�?�2 �/�2�b�i�B�M�2�/ �b�m�#�b�+�`�B�#�2�`�b�X �h�?�2 �`�2�b�m�H�i�b �Q�7 �b�B�K�m�H���i�B�Q�M �/�2�H�B�#�2�`���i�2�/ �i�?���i �1�1�*�"�_ �Q�m�i�T�2�`�7�Q�`�K�2�/
�i�?�2 �Q�i�?�2�` �T�`�Q�i�Q�+�Q�H�b �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2�p���`�B���M�+�2 �Q�7 �2�M�2�`�;�v�X



�k�y�e �.�B�T���H�B �E�X �a�?�2�M�/�2�- �u�Q�;�2�b�? ���M�;���H�- �a�X�a�X �a�Q�M���p���M�2

�u�B�+�?���Q �C�B�M �2�i ���H�X �(�3�) �/�2�b�B�;�M�2�/ �i�?�2 �*�Q�M�i�2�M�i�@�*�2�M�i�`�B�+ �_�Q�m�i�B�M�; �U�*�*�_�V �T�`�Q�i�Q�+�Q�H �7�Q�` �`�2�b�Q�H�p�B�M�; �i�?�2 �i�`���{�+ �+�Q�M�@
�;�2�b�i�B�Q�M �B�b�b�m�2 �B�M �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�X �A�M �i�?�B�b �T�`�Q�i�Q�+�Q�H�- �i�?�2 �`�Q�m�i�B�M�; �T���i�?�b �r�2�`�2 �T�`�2�/�B�+�i�2�/ �#���b�2�/ �Q�M �i�?�2 �+�Q�M�i�2�M�i�c �i�?�B�b
�B�K�T�`�Q�p�2�/ �i�?�2 �/���i�� ���;�;�`�2�;���i�B�Q�M �`���i�B�Q ���M�/ �i�?�2�`�2�#�v�- �K�B�M�B�K�B�x�2�/ �i�?�2 �M�2�i�r�Q�`�F �i�`���{�+�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �D�m�b�i�B�}�2�/
�i�?���i �i�?�2 �*�*�_ �?���b �b�m�T�2�`�B�Q�` �`�2�H�B���#�B�H�B�i�v �r�B�i�? �B�K�T�`�Q�p�2�/ �2�M�2�`�;�v �+�Q�M�b�2�`�p���i�B�Q�M ���M�/ �K�B�M�B�K�m�K �M�2�i�r�Q�`�F �H���i�2�M�+�v�X

�k�X�j�X �l�b�B�M�; �.�a�_ �T�`�Q�i�Q�+�Q�H�X�h�?�2 �.�a�_ �T�`�Q�i�Q�+�Q�H �B�b ���M �Q�M�@�/�2�K���M�/ �K�Q�/�2 �T�`�Q�i�Q�+�Q�H �7�Q�H�H�Q�r�B�M�; �i�?�2 �T�`�B�M�+�B�T�H�2 �Q�7
�i�?�2 �b�?�Q�`�i�2�b�i �T���i�? �7�Q�` �i�?�2 �b�2�+�m�`�2 �T���i�? �b�2�H�2�+�i�B�Q�M�X �h�?�2 �`�2�b�2���`�+�? �T���T�2�` �m�i�B�H�B�x�B�M�; �i�?�2 �.�a�_ �T�`�Q�i�Q�+�Q�H �B�b �T�`�2�b�2�M�i�2�/ ���b
�7�Q�H�H�Q�r�b�-

�u�B�M�; �q�2�B �(�j�y�) �K�Q�/�2�H�2�/ ���M �B�K�T�`�Q�p�2�/ �.�a�_ �T�`�Q�i�Q�+�Q�H �U�.�a�_�@�b�V�- �7�Q�` �i�?�2 �2�{�+�B�2�M�i �+�?���M�M�2�H �m�i�B�H�B�x���i�B�Q�M �B�M �A�Q�h
�M�2�i�r�Q�`�F�b �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �T���+�F�2�i �`���i�2 ���M�/ �b�?�Q�`�i�2�b�i�@�T���i�? �`�Q�m�i�B�M�;�X �h�?�2 �b�2�+�m�`�2 �`�Q�m�i�B�M�; �T���i�? �r���b �b�2�H�2�+�i�2�/ �#�v
�+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �/���i�� �i�`���M�b�K�B�b�b�B�Q�M �`���i�2 ���M�/ �i�?�2 �?�Q�T �+�Q�m�M�i�X �h�?�2 �.�a�_�@�b �2�M�?���M�+�2�/ �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �#�v �� �+�Q�K�T�H�2�i�2
�m�i�B�H�B�x���i�B�Q�M �Q�7 �+�?���M�M�2�H ���M�/ ���p�Q�B�/�B�M�; �i�?�2 �+�Q�M�;�2�b�i�B�Q�M �T�`�Q�#�H�2�K �r�B�i�?�B�M �i�?�2 �M�2�i�r�Q�`�F �r���b �/�2�H�B�#�2�`���i�2�/ �i�?�`�Q�m�;�? �i�?�2
�b�B�K�m�H���i�B�Q�M �Q�m�i�+�Q�K�2�X

�k�X�9�X �l�b�B�M�; �h�`�2�2�@�#���b�2�/ �_�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X�h�?�2 �i�`�2�2�@�#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �B�b �/�2�p�B�b�2�/ �#���b�2�/ �Q�M �i�?�2 �i�`�2�2
�M�2�i�r�Q�`�F �7�Q�`�K�2�/ �#�v �i�?�2 �B�M�i�2�;�`���i�B�Q�M �Q�7 �i�?�2 �#�m�b �M�2�i�r�Q�`�F ���M�/ �i�?�2 �b�i���` �M�2�i�r�Q�`�F�X �h�?�2 �`�2�b�2���`�+�? �r�Q�`�F�b ���/�Q�T�i�B�M�; �i�?�2
�i�`�2�2�@�#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b ���`�2 �/�B�b�+�m�b�b�2�/ �#�2�H�Q�r�-

�h�B�2 �Z�B�m �2�i ���H�X �(�9�) �/�2�b�B�;�M�2�/ ���M �1�{�+�B�2�M�i �h�`�2�2�@�"���b�2�/ �a�2�H�7�@�P�`�;���M�B�x�B�M�; �S�`�Q�i�Q�+�Q�H �U�1�h�a�S�V �+�Q�M�+�2�`�M�B�M�; �2�M�2�`�;�v
�7�Q�` �i�?�2 �b�2�M�b�Q�` �M�2�i�r�Q�`�F�b �Q�7 �A�Q�h�b�X �A�M �i�?�B�b �T�`�Q�i�Q�+�Q�H�- ���H�H �i�?�2 �M�Q�/�2�b �r�2�`�2 �+�H���b�b�B�}�2�/ �B�M�i�Q �i�r�Q �i�v�T�2�b�- �M���K�2�H�v �i�?�2
�M�2�i�r�Q�`�F �M�Q�/�2�b �7�Q�` �#�`�Q���/�+���b�i�B�M�; �i�?�2 �T���+�F�2�i �i�Q �M�2�B�;�?�#�Q�`�B�M�; �M�Q�/�2�b ���M�/ �i�?�2 �M�Q�M�@�M�2�i�r�Q�`�F �M�Q�/�2�b �7�Q�` �;���i�?�2�`�B�M�; �i�?�2
�#�`�Q���/�+���b�i�2�/ �T���+�F�2�i�b�X �A�M �Q�`�/�2�` �i�Q �B�K�T�`�Q�p�2 �i�?�2 �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 ���M�/ �+�Q�M�b�m�K�T�i�B�Q�M �Q�7 �2�M�2�`�;�v �#���H���M�+�2�- �i�?�2 �i�Q�T�Q�H�Q�;�v
�r���b �b�m�#�D�2�+�i�2�/ �i�Q �/�v�M���K�B�+ �K�Q�/�B�}�+���i�B�Q�M�b�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �`�2�p�2���H�2�/ �i�?���i �i�?�B�b �T�`�Q�i�Q�+�Q�H ���b�b�m�`�2�b �i�?�2 �b�m�T�2�`�B�Q�`
�_�a�S�- �#�m�i �i�?�2���p�2�`���;�2 �?�Q�T�- �S�G�_ ���M�/ �b�2�H�7�@�Q�`�;���M�B�x���i�B�Q�M �i�B�K�2 �Q�7 �i�?�B�b �T�`�Q�i�Q�+�Q�H �/�B�/�M�ö�i �B�M�+�`�2���b�2 �r�B�i�? �i�?�2 �B�M�+�`�2���b�2 �B�M
�M�2�i�r�Q�`�F �b�+���H�B�M�;�X

�w�?���M�;�#�B�M�; �w�?�Q�m �2�i ���H�X �(�N�) �/�2�b�B�;�M�2�/ ���M �2�M�2�`�;�v�@�2�{�+�B�2�M�i �B�M�/�2�t �i�`�2�2 �U�1�:�6�@�h�`�2�2�V �7�Q�` �K�B�M�B�K�B�x�B�M�; �i�?�2 �2�M�2�`�;�v
�+�Q�M�b�m�K�T�i�B�Q�M �B�M �i�?�2 �A�Q�h �/�2�p�B�+�2�b�X �h�?�B�b �T�`�Q�i�Q�+�Q�H �r���b �#���b�2�/ �Q�M �i�?�2 �K�B�M�B�K���H �K�2�`�;�B�M�; �T�`�B�M�+�B�T�H�2 �B�M �b�2�M�b�Q�` �M�Q�/�2
�b�F�2�r�M�2�b�b �/�B�b�i�`�B�#�m�i�B�Q�M ���M�/ �;�`�B�/ �/�B�p�B�b�B�Q�M�X �h�?�B�b �T�`�Q�i�Q�+�Q�H �?���b ���T�`�2�p���H�2�M�i �+�Q�M�+�2�M�i�`���i�B�Q�M �Q�M �i�?�2 �`�2�+�Q�K�#�B�M���i�B�Q�M �Q�7
�i�?�2�`�2�;�B�Q�M�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �/�2�H�B�#�2�`���i�2�/ �i�?���i �i�?�2 �1�:�6�@�h�`�2�2 �Q�m�i�T�2�`�7�Q�`�K�2�/ �i�?�2 �Q�i�?�2�` �Q�`�B�;�B�M���H �B�M�/�2�t �i�`�2�2
�`�2�;���`�/�B�M�;�2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�X

�a�X �G���M�� �6�2�`�M���M�/�Q ���M�/ ���X �a�2�#���b�i�B���M �(�R�8�) �B�M�i�`�Q�/�m�+�2�/ ���M �2�z�2�+�i�B�p�2 �+�H�m�b�i�2�`�B�M�; �b�+�?�2�K�2�- �+���H�H�2�/ �J�B�M�B�K�m�K �a�T���M�M�B�M�;
�h�`�2�2 �S���`�i�B�+�H�2 �a�r���`�K �P�T�i�B�K�B�x���i�B�Q�M �U�J�a�h�@�S�a�P�V�X �h�?�2 �T�`�B�K�B�i�B�p�2 �B�M�i�2�M�i�B�Q�M �Q�7 �i�?�B�b �b�+�?�2�K�2 �r���b�i�?�2�2�t�i�2�M�b�B�Q�M �Q�7
�M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 ���M�/ �K�B�M�B�K�B�x���i�B�Q�M �Q�7 �i�?�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M ���M�/ �`�Q�m�i�2�` �/�2�T�2�M�/�2�M�+�v�X �h�?�2 �#�2�i�i�2�` �T�2�`�7�Q�`�K���M�+�2 �Q�7
�i�?�B�b ���H�;�Q�`�B�i�?�K �Q�p�2�` �i�?�2 �Q�i�?�2�` �T�`�Q�i�Q�+�Q�H�b �r�B�i�? �`�2�b�T�2�+�i �i�Q �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M ���M�/ �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 �r���b �B�H�H�m�b�i�`���i�2�/
�#�v �i�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b�X

�:�X �G�B �2�i ���H�X �(�e�k�) �B�M�i�`�Q�/�m�+�2�/ �� �K�m�H�i�B�+���b�i �T�`�Q�i�Q�+�Q�H�- �+���H�H�2�/ �?�2�m�`�B�b�i�B�+ ���H�;�Q�`�B�i�?�K�b �7�Q�` �i�?�2 �b�Q�H�m�i�B�Q�M �Q�7 �Z�Q�a �+�Q�M�@
�b�i�`���B�M�2�/ �K�m�H�i�B�+���b�i �`�Q�m�i�B�M�; �T�`�Q�#�H�2�K�- �r�B�i�? �B�M�+�Q�K�T�H�2�i�2 �B�M�7�Q�`�K���i�B�Q�M �B�M �q�a�L�X �>�2�`�2�- �H�B�M�F �K�2���b�m�`�2�b �r�2�`�2 �+�Q�M�b�B�/�2�`�2�/
���b �i�?�2 �`���M�/�Q�K �p���`�B���#�H�2�b �7�Q�` �B�M�7�Q�`�K���i�B�Q�M ���;�;�`�2�;���i�B�Q�M�X �h�?�2 �K���D�Q�` ���B�K �Q�7 �i�?�B�b �K�2�i�?�Q�/ �r���b �i�?���i �B�i �i�`���M�b�7�Q�`�K�2�/
�i�?�2 �Q�`�B�;�B�M���H �T�`�Q�#���#�B�H�B�b�i�B�+ �H�B�M�F �/�2�b�+�`�B�T�i�Q�`�b�- �r�?�B�+�? �`�2�/�m�+�2�/ �i�?�2 �i�`�2�2 �b�2�H�2�+�i�B�Q�M �i�Q �� �/�2�i�2�`�K�B�M�B�b�i�B�+ �T�`�Q�#�H�2�K�X �h�?�2�M�-
�i�?�2 �>�Q�T �L�2�m�`���H �L�2�i�r�Q�`�F�b �U�>�L�L�V �r���b ���T�T�H�B�2�/ �r�?�B�+�? �2�M�b�m�`�2�/ �i�?�2 �7���b�i �+�Q�M�p�2�`�;�2�M�+�2 �i�Q �� �b�m�#�Q�T�i�B�K���H �b�Q�H�m�i�B�Q�M�X

�k�X�8�X �l�b�B�M�; �a�.�L �#���b�2�/ �_�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X�h�?�2 �a�.�L �+�Q�M�i�`�Q�H�H�2�` �m�i�B�H�B�x�2�b �� �+�2�M�i�`���H�B�x�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H
�7�Q�` �+�Q�H�H�2�+�i�B�M�; �i�?�2 �M�2�i�r�Q�`�F �B�M�7�Q�`�K���i�B�Q�M�X�h�?�2 �`�2�b�2���`�+�? �r�Q�`�F�b �T�`���+�i�B�+�B�M�; �i�?�2 �a�.�L �#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b ���`�2
�/�B�b�+�m�b�b�2�/ �#�2�H�Q�r�-

�*���`�v�M�i�?�B�� �E�?���`�F�Q�M�;�Q�` �2�i ���H�X �(�R�R�) �/�2�p�B�b�2�/ �� �`�Q�m�i�B�M�; �K�2�+�?���M�B�b�K �m�b�B�M�; �i�?�2 �a�.�L �+�Q�M�i�`�Q�H�H�2�` �7�Q�` �T�`�Q�p�B�/�B�M�;
�b�2�+�m�`�2 �/���i�� �i�`���M�b�K�B�b�b�B�Q�M ���K�Q�M�; �i�?�2 �?�2�i�2�`�Q�;�2�M�2�Q�m�b �/�2�p�B�+�2�b�X �h�?�2 �T�`�B�K���`�v �B�M�i�2�M�i�B�Q�M �Q�7 �i�?�B�b �K�2�+�?���M�B�b�K �r���b �i�Q
�K�B�M�B�K�B�x�2 �i�?�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M �Q�7 �?�2�i�2�`�Q�;�2�M�2�Q�m�b �/�2�p�B�+�2�b �#�v �2�H�B�K�B�M���i�B�M�; �i�?�2 ���T�T�`�Q���+�? �Q�7 �b�2�H�}�b�? �M�Q�/�2�b�X �h�?�2
�b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �`�2�p�2���H�2�/ �i�?���i �i�?�2 �`�Q�m�i�B�M�; �#�v �a�.�L �+�Q�M�i�`�Q�H�H�2�` �T�`�Q�p�B�/�2�/ �#�2�i�i�2�` �T�2�`�7�Q�`�K���M�+�2 �i�?���M �i�?�2 �Q�i�?�2�`
�T�`�Q�i�Q�+�Q�H�b�- �H�B�F�2 ���P�.�o�- �.�2�b�i�B�M���i�B�Q�M �a�2�[�m�2�M�+�2 �.�B�b�i���M�+�2 �o�2�+�i�Q�` �U�.�a�.�o�V ���M�/ �.�a�_�r�B�i�? �`�2�b�T�2�+�i �i�Q ���p�2�`���;�2 �1�1�.�-
�i�?�`�Q�m�;�?�T�m�i�- ���M�/ �S�.�_�X

�*�?�B���`�� �"�m�`���i�i�B �2�i ���H�X �(�k�8�) �T�2�`�7�Q�`�K�2�/ �i�?�2 �+�Q�K�T���`���i�B�p�2 �T�2�`�7�Q�`�K���M�+�2 ���M���H�v�b�B�b �Q�7 �a�.�L �2�M�i�B�i�H�2�/ �a�Q�7�i�r���`�2�@�.�2�}�M�2�/
�q�B�`�2�H�2�b�b �L�2�i�r�Q�`�F�B�M�; �U�a�.�q�L�V�- �w�B�;�"�2�2 ���M�/ �A�S�p�e �Q�p�2�` �G�Q�r �T�Q�r�2�` �q�B�`�2�H�2�b�b �S�2�`�b�Q�M���H ���`�2�� �L�2�i�r�Q�`�F�b �U�e�G�Q�q�S���L�V�X
�h�?�2 �a�.�q�L �m�i�B�H�B�x�2�/ �i�?�2 �+�2�M�i�`���H�B�x�2�/ �M�2�i�r�Q�`�F �H���v�2�` �T�`�Q�i�Q�+�Q�H�- �r�?�Q�b�2 �`�Q�m�i�B�M�; �b�+�?�2�K�2�b �r�2�`�2 �/�2�b�+�`�B�#�2�/ �#�v ���M �2�t�i�2�`�M���H
�+�Q�M�i�`�Q�H�H�2�`�- �r�?�2�`�2���b �w�B�;�"�2�2 ���M�/ �e�G�Q�q�S���L �m�i�B�H�B�x�2�/ �i�?�2 �/�B�b�i�`�B�#�m�i�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X �h�?�2 �`�2�b�m�H�i�b �/�2�K�Q�M�b�i�`���i�2�/



�� �*�Q�K�T�`�2�?�2�M�b�B�p�2 �a�m�`�p�2�v �Q�7 �i�?�2 �_�Q�m�i�B�M�; �a�+�?�2�K�2�b �7�Q�` �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�k�y�d

�i�?���i �i�?�2 �a�.�q�L �T�`�Q�p�B�/�2�/ �b�m�T�2�`�B�Q�` �T�2�`�7�Q�`�K���M�+�2 �i�?���M �i�?�2 �Q�i�?�2�` �i�r�Q �T�`�Q�i�Q�+�Q�H�b �B�M �i�2�`�K�b �Q�7 �i�`���{�+�- �T���v�H�Q���/ �b�B�x�2
���M�/ �M�2�i�r�Q�`�F �b�B�x�2�X �C�m�M �>�m���M�; �2�i ���H�X �(�8�N�) �B�M�i�`�Q�/�m�+�2�/ �i�r�Q ���H�;�Q�`�B�i�?�K�b �i�Q �+�Q�M�b�i�`�m�+�i �i�?�2 �K�m�H�i�B�+���b�i �`�Q�m�i�B�M�; �i�`�2�2 �7�Q�`
�K�m�H�i�B�K�2�/�B�� �/���i�� �i�`���M�b�K�B�b�b�B�Q�M�b�X �h�?�2�b�2 ���H�;�Q�`�B�i�?�K�b �H�2�p�2�`���;�2�/ ���M �2�M�i�`�Q�T�v�@�#���b�2�/ �T�`�Q�+�2�b�b �i�Q �+�Q�K�#�B�M�2 ���H�H �r�2�B�;�?�i�b
�B�M�i�Q �� �+�Q�K�T�`�2�?�2�M�b�B�p�2 �K�2�i�`�B�+�- ���M�/ �m�i�B�H�B�x�2�/ �B�i �i�Q �b�2���`�+�? �� �K�m�H�i�B�+���b�i �i�`�2�2 �i�?�`�Q�m�;�? �i�?�2 �b�?�Q�`�i�2�b�i �T���i�? �i�`�2�2 ���M�/
�b�T���M�M�B�M�; �i�`�2�2 ���H�;�Q�`�B�i�?�K�b�X �h�?�2�b�2 ���H�;�Q�`�B�i�?�K�b ���b�b�B�b�i�2�/ �K�m�H�i�B�K�2�/�B�� �+�Q�K�K�m�M�B�+���i�B�Q�M�b �B�M ���M �A�Q�h �2�M�p�B�`�Q�M�K�2�M�i�X �>�2�`�2�-
�+�Q�H�H�2�+�i�B�M�; ���M�/ �m�T�/���i�B�M�; �i�?�2 �M�2�i�r�Q�`�F �i�Q�T�Q�H�Q�;�v ���M�/ �Z�Q�a �+�Q�M�b�i�`���B�M�i �B�M�7�Q�`�K���i�B�Q�M �r�2�`�2 �7���+�B�H�B�i���i�2�/ �#�v �i�?�2 ���T�T�H�B�+���i�B�Q�M
�Q�7 �a�.�L �i�2�+�?�M�Q�H�Q�;�B�2�b �B�M �i�?�2 �A�Q�h �2�M�p�B�`�Q�M�K�2�M�i�X

�k�X�e�X �l�b�B�M�; �6�m�x�x�v �#���b�2�/ �_�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X�h�?�2 �7�m�x�x�v �H�Q�;�B�+ �+���M �T�`�2�/�B�+�i �i�?�2 �i�`���/�2�Q�z�b �#�2�i�r�2�2�M �i�?�2
�/�B�b�i�B�M�+�i �M�2�i�r�Q�`�F �T���`���K�2�i�2�`�b�- �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �2�K�T�H�Q�v�2�/ �r�B�i�? �i�?�2 �7�m�x�x�v�@�#���b�2�/ �`�Q�m�i�B�M�; ���`�2 �T�`�2�b�2�M�i�2�/ ���b
�7�Q�H�H�Q�r�b�-

�L�B�M�; �G�B �2�i ���H�X �(�8�) �/�2�p�B�b�2�/ �� �*�`�Q�b�b�@�G���v�2�` ���M�/ �_�2�H�B���#�H�2 �P�T�T�Q�`�i�m�M�B�b�i�B�+ �_�Q�m�i�B�M�; ���H�;�Q�`�B�i�?�K �U�*�"�_�h�V �#�v �i�?�2
�B�M�+�H�m�b�B�Q�M �Q�7 �7�m�x�x�v �H�Q�;�B�+ ���M�/ �?�m�K�Q�`���H �`�2�;�m�H���i�B�Q�M �b�i�B�K�m�H���i�2�/ �i�Q�T�Q�H�Q�;�v �+�Q�M�i�`�Q�H �r�B�i�? �i�?�2 �Q�T�T�Q�`�i�m�M�B�b�i�B�+ �`�Q�m�i�B�M�;
���H�;�Q�`�B�i�?�K�X �h�?�2 �`�2�H���i�B�p�2 �p���`�B���M�+�2 �r���b �m�b�2�/ ���b �i�?�2 �7�m�x�x�v �H�Q�;�B�+ �b�v�b�i�2�K �B�M�T�m�i ���M�/ �i�?�2 �B�M�+�`�2���b�2 �B�M �i�?�2 �M�m�K�#�2�` �Q�7
�B�M�T�m�i�b �/�B�/�M�ö�i ���z�2�+�i �i�?�2 �M�m�K�#�2�` �Q�7 �7�m�x�x�v �`�m�H�2�b�X �>�2�`�2�- �i�?�2 �`�2�H���v�B�M�; �T�`�B�Q�`�B�i�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �m�i�B�H�B�i�v �Q�7 �`�2�H�B���#�H�2 �M�Q�/�2�b
�r���b �/�2�i�2�`�K�B�M�2�/ �#�v �i�?�2 �b�Q�m�`�+�2 �M�Q�/�2�X �h�?�2 �*�"�_�h �T�`�Q�i�Q�+�Q�H �?���b �B�K�T�`�Q�p�2�/ �M�2�i�r�Q�`�F �T�2�`�7�Q�`�K���M�+�2 �Q�p�2�` �i�?�2 �1�t�i�`�2�K�2�H�v
�P�T�T�Q�`�i�m�M�B�b�i�B�+ �_�Q�m�i�B�M�; �U�1�t�P�_�V�T�`�Q�i�Q�+�Q�H ���M�/ �i�?�2�`�2 �r���b �M�Q �m�T�@�;�`���/���i�B�Q�M �B�M �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �+�Q�K�T�H�2�t�B�i�v�X

���H�D���r�?���`���? ���H�M���b�b�2�` ���M�/ �>�Q�M�;�D�B���M �a�m�M �(�k�j�) �/�2�b�B�;�M�2�/ �� �7�m�x�x�v �H�Q�;�B�+�@�#���b�2�/ �i�`�m�b�i �K�Q�/�2�H �7�Q�` �i�?�2 �/�2�i�2�+�i�B�Q�M �Q�7
�B�M�i�`�m�/�2�` �M�Q�/�2�b �B�M �i�?�2 �b�K���`�i �;�`�B�/ �M�2�i�r�Q�`�F�b �7�Q�` �2�M�?���M�+�B�M�; �i�?�2 �b�2�+�m�`�B�i�v�X �"�v �i�?�2 �m�i�B�H�B�x���i�B�Q�M �Q�7 �i�?�B�b �K�Q�/�2�H�- �i�?�2
�/�2�i�2�+�i�B�Q�M �`���i�2 ���M�/ �`�Q�m�i�B�M�; �2�{�+�B�2�M�+�v �+���M �#�2 �2�M�?���M�+�2�/ �7�Q�` ���H�H �i�?�2 �`�2�;���`�/�2�/ �/�2�b�i�`�m�+�i�B�p�2 �#�2�?���p�B�Q�`�X �h�?�2 �b�B�K�m�H���i�B�Q�M
�`�2�b�m�H�i�b �/�2�K�Q�M�b�i�`���i�2�/ �i�?���i �i�?�2 �K�Q�/�2�H �Q�m�i�T�2�`�7�Q�`�K�2�/ �i�?�2 �H�B�;�?�i�r�2�B�;�?�i ���M�/ �/�2�T�2�M�/���#�H�2 �i�`�m�b�i �b�v�b�i�2�K �K�Q�/�2�H �B�M �i�2�`�K�b
�Q�7 �S�.�_ �#�v �m�T �i�Q �N�y�W�X

�.�Q�M�; �*�?�2�M �2�i ���H�X �(�k�9�) �K�Q�/�2�H�2�/ �� �i�`�m�b�i ���M�/ �`�2�T�m�i���i�B�Q�M �K�Q�/�2�H �7�Q�` �A�Q�h �U�h�_�J�@�A�Q�h�V �#���b�2�/ �Q�M �i�?�2 �i�`�m�b�i
�2�b�i���#�H�B�b�?�K�2�M�i �b�+�?�2�K�2 �7�Q�` �K���B�M�i���B�M�B�M�; �i�?�2 �+�Q�Q�T�2�`���i�B�Q�M �#�2�i�r�2�2�M �i�?�2 �M�2�i�r�Q�`�F �i�?�B�M�;�b �+�Q�M�+�2�`�M�B�M�; �i�?�2�B�` �#�2�?���p�B�Q�`�X
�h�?�2 �7�m�x�x�v �b�2�i �r���b �B�M�+�Q�`�T�Q�`���i�2�/ �B�M�i�Q �i�?�B�b �b�+�?�2�K�2 �7�Q�` �i�?�2 �2�z�2�+�i�B�p�2 �K���M���;�2�K�2�M�i �Q�7 �i�?�2 �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M �i�`�m�b�i
���M�/ �`�2�T�m�i���i�B�Q�M�X �h�?�B�b �K�Q�/�2�H �?���/ �2�`���/�B�+���i�2�/ �i�?�2 �/���i�� �T���+�F�2�i �7�Q�`�r���`�/�B�M�; �7���B�H�m�`�2�- ���+�?�B�2�p�2�/ �� �;�Q�Q�/ �S�.�_ ���M�/
�K�B�M�B�K�B�x�2�/ �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�X

�k�X�d�X �l�b�B�M�; �_�S�G �_�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X�_�S�G �B�b �� �/�B�b�i���M�+�2�@�p�2�+�i�Q�` �i�`�2�2�@�#���b�2�/ �b�i���M�/���`�/�B�x�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H
�/�2�b�B�;�M�2�/ �7�Q�` �i�?�2 �b�2�+�m�`�2 �`�Q�m�i�B�M�; �B�M �K�Q�b�i �Q�7 �i�?�2 �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�X �h�?�2 �/�B�z�2�`�2�M�i �`�2�b�2���`�+�? �r�Q�`�F�b �T�`���+�i�B�+�B�M�; �i�?�B�b
�`�Q�m�i�B�M�; �b�+�?�2�K�2 ���`�2 �2�H���#�Q�`���i�2�H�v �/�B�b�+�m�b�b�2�/ ���b �7�Q�H�H�Q�r�b�-

�J���?�� �"�Q�m���x�B�x �2�i ���H�X �(�e�) �K�Q�/�2�H�2�/ ���M �1�M�2�`�;�v�@�2�{�+�B�2�M�i ���M�/ �J�Q�#�B�H�B�i�v ���r���`�2 �_�Q�m�i�B�M�; �S�`�Q�i�Q�+�Q�H �U�1�*�@�J�_�S�G�V
�#���b�2�/ �Q�M �_�S�G�X �h�?�B�b �T�`�Q�i�Q�+�Q�H ���b�b�m�`�2�/ �#�2�i�i�2�` �2�M�2�`�;�v �+�Q�M�b�2�`�p���i�B�Q�M ���M�/ �T�`�2�b�2�`�p�2�/ �i�?�2 �+�Q�M�M�2�+�i�B�p�B�i�v �#�2�i�r�2�2�M �K�Q�#�B�H�2
�M�Q�/�2�b�X �1�*�@�J�_�S�G �T�`�Q�i�Q�+�Q�H �+�Q�M�+���i�2�M���i�2�/ ���M �2�M�?���M�+�2�/ �K�Q�#�B�H�B�i�v �/�2�i�2�+�i�B�Q�M �b�+�?�2�K�2 �r�B�i�? �i�?�2 �T�`�2�/�B�+�i�B�Q�M �#���b�2�/
�Q�M �i�?�2 �T�Q�B�M�i �Q�7 ���i�i���+�?�K�2�M�i ���M�/ �`�2�T�H���+�2�K�2�M�i �b�+�?�2�K�2 �r�B�i�? �B�M�b�B�;�?�i ���#�Q�m�i �`�2�b�Q�m�`�+�2 �`�2�b�i�`�B�+�i�B�Q�M�b�X �h�?�2 �T�`�Q�i�Q�+�Q�H
�K�B�i�B�;���i�2�/ �i�?�2 �K�Q�#�B�H�B�i�v �B�b�b�m�2�b ���M�/ �T�`�Q�p�B�/�2�/ �#�2�i�i�2�` �T�2�`�7�Q�`�K���M�+�2 �i�?���M �i�?�2 �_�S�G ���M�/ �i�?�2 �J�Q�#�B�H�B�i�v ���r���`�2 �_�Q�m�i�B�M�;
�S�`�Q�i�Q�+�Q�H �U�J�_�S�G�V �r�B�i�? �`�2�b�T�2�+�i �i�Q�b�B�;�M���H�B�M�; �+�Q�b�i�- �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�- �?���M�/�Q�p�2�` �/�2�H���v�- ���M�/ �/���i�� �H�Q�b�b �`���i�2�X

�J���B �"���M�? �2�i ���H�X �(�R�j�) �/�2�b�B�;�M�2�/ ���M �2�M�2�`�;�v �#���H���M�+�B�M�; �_�S�G ���H�Q�M�; �r�B�i�? �i�?�2 �Q�i�?�2�` �`�Q�m�i�B�M�; �K�2�i�`�B�+�b �i�Q �/�2���H �r�B�i�?
�i�?�2 �H�B�M�F �[�m���H�B�i�v �/�B�p�2�`�b�B�i�v�X �h�?�2 �/�B�p�2�`�b�2 �+�Q�K�#�B�M���i�B�Q�M �Q�7 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M ���M�/ �1�h�s �r���b �+�Q�M�+�2�`�M�2�/ ���b �i�?�2
�`�Q�m�i�B�M�; �K�2�i�`�B�+�b�X �h�?�2 �K�2�i�?�Q�/ �#���b�2�/ �Q�M �_���/�B�Q �.�m�i�v �*�v�+�H�2 �U�_�.�*�V �r���b �m�i�B�H�B�x�2�/ �7�Q�` �2�b�i�B�K���i�B�M�; �i�?�2 �+�Q�M�b�m�K�T�i�B�Q�M
�Q�7 �2�M�2�`�;�v�X �h�?�B�b �T�`�Q�i�Q�+�Q�H ���b�b�m�`�2�/ �#�2�i�i�2�` �2�M�2�`�;�v �#���H���M�+�2�- �K���B�M�i���B�M�B�M�; �;�Q�Q�/ �S�.�_ ���M�/ �2�M�2�`�;�v �2�{�+�B�2�M�+�v�X

�>���`�B�i�? �E�?���`�`�m�7�� �2�i ���H�X �(�R�e�) �K�Q�/�2�H�2�/ ���M �2�M�?���M�+�2�/ �.�v�M���K�B�+ �_�S�G �U�.�@�_�S�G�V �7�Q�` �/�B�b�i�B�M�+�i ���T�T�H�B�+���i�B�Q�M�b �r�B�i�?
�/�v�M���K�B�+ �M�2�i�r�Q�`�F ���M�/ �/�v�M���K�B�+ �K�Q�#�B�H�B�i�v�X �� �/�v�M���K�B�+ �P�#�D�2�+�i�B�p�2�@�6�m�M�+�i�B�Q�M �U�.�@�P�6�V �r���b �B�M�+�H�m�/�2�/ �7�Q�` �2�M�?���M�+�B�M�;
�i�?�2 �2�M�/�@�i�Q�@�2�M�/ �/�2�H���v�- �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�- ���M�/ �S�.�_�X �J�Q�`�2�Q�p�2�`�- �.�@�_�S�G�?���/ �`�2�i���B�M�2�/ �i�?�2 ���p�Q�B�/���M�+�2 �Q�7 �H�Q�Q�T ���M�/
�H�Q�r �T���+�F�2�i �Q�p�2�`�?�2���/�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �`�2�p�2���H�2�/ �i�?�2 �7���+�i �i�?���i �i�?�B�b �T�`�Q�i�Q�+�Q�H �?���b �?�B�;�?�2�` �S�.�_�- �K�B�M�B�K���H �1�1�.
���H�Q�M�; �r�B�i�? ���+�+�2�T�i���#�H�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�X

�a�?�2�2�`���x ���X ���H�p�B �2�i ���H�X �(�k�y�) �/�2�p�B�b�2�/ ���M �2�M�?���M�+�2�/ �_�S�G �T�`�Q�i�Q�+�Q�H �7�Q�` �i�?�2�A�M�i�2�`�M�2�i �Q�7 �J�m�H�i�B�K�2�/�B�� �h�?�B�M�;�b �U�A�Q�J�h�V�-
�r�?�2�`�2 �i�?�2 �K�m�H�i�B�K�2�/�B�� �2�[�m�B�T�K�2�M�i �T�`�Q�p�B�/�2�/ �i�?�2 �b�2�M�b�2�/ �/���i���X �h�?�B�b �T�`�Q�i�Q�+�Q�H �`�2�/�m�+�2�/ �i�?�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M ���M�/
�+���`�#�Q�M �7�Q�Q�i�T�`�B�M�i �2�K�B�b�b�B�Q�M�b �r�B�i�? �i�?�2���/�/�2�/�B�M�+�H�m�b�B�Q�M �Q�7 �Z�Q�a �`�2�[�m�B�`�2�K�2�M�i�b�X �h�?�2 �b�B�K�m�H���i�B�Q�M �Q�m�i�+�Q�K�2 �/�2�H�B�#�2�`���i�2�/
�i�?�2 �#�2�M�2�}�+�B���H �;���B�M �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �H���i�2�M�+�v ���M�/ �2�M�2�`�;�v �2�{�+�B�2�M�+�v�X

�w�2�2�b�?���M ���H�B �E�?���M �2�i ���H�X �(�k�R�) �/�2�b�B�;�M�2�/ �� �i�`�m�b�i�@�#���b�2�/ �_�S�G �`�Q�m�i�B�M�; �U�i�@�_�S�G�V �7�Q�` �i�?�2 �A�Q�h �/�2�p�B�+�2�b �B�M �/�B�b�i�B�M�+�i
���T�T�H�B�+���i�B�Q�M�b�X �h�?�2 �T�`�B�K�B�i�B�p�2 �B�M�i�2�M�i�B�Q�M �+�Q�M�+�2�`�M�B�M�; �i�?�2 �i�`�m�b�i �Q�7 �2�p�2�`�v �M�Q�/�2 �r���b �7�Q�` �i�?�2 �T�`�Q�K�B�M�2�M�i �A�Q�h �M�2�i�r�Q�`�F
�K���M���;�2�K�2�M�i�X �h�?�2 �b�+�?�2�K�2 �2�M�?���M�+�2�/ �i�?�2 �M�2�i�r�Q�`�F �~�2�t�B�#�B�H�B�i�v�- ���p�2�`���;�2 �/�2�H�B�p�2�`�v �`���i�B�Q ���M�/ �`�2�/�m�+�2�/ �i�?�2 �M�m�K�#�2�`



�k�y�3 �.�B�T���H�B �E�X �a�?�2�M�/�2�- �u�Q�;�2�b�? ���M�;���H�- �a�X�a�X �a�Q�M���p���M�2

�Q�7 �T���i�?�b �r�B�i�? �K���H�B�+�B�Q�m�b �M�Q�/�2�b �+�Q�K�T���`�2�/ �i�Q �i�?�2 �Q�i�?�2�` �p���`�B���M�i�b�- �H�B�F�2 �`�2�b�B�H�B�2�M�i �_�S�G �U�`�@�_�S�G�V ���M�/ �+�H���b�b�B�+���H �_�S�G
�U�+�@�_�S�G�V�X

�L���#�B�H �.�D�2�/�D�B�; �2�i ���H�X �(�k�k�) �/�2�p�B�b�2�/ �� �J�2�i�`�B�+�@�#���b�2�/ �_�S�G �h�`�m�b�i�r�Q�`�i�?�B�M�2�b�b �a�+�?�2�K�2 �U�J�_�h�a�V �7�Q�` �B�K�T�`�Q�p�B�M�;
�i�?�2 �b�2�+�m�`�B�i�v �B�M �_�S�G �#�v �`�2�b�Q�H�p�B�M�; �i�?�2 �i�`�m�b�i �B�M�7�2�`�2�M�+�2 �B�b�b�m�2�b�X �h�?�2 �.�2�b�i�B�M���i�B�Q�M �P�`�B�2�M�i�2�/�.�B�`�2�+�i�2�/ ���+�v�+�H�B�+ �:�`���T�?
�U�.�P�.���:�V �A�M�7�Q�`�K���i�B�Q�M �P�#�D�2�+�i �U�.�A�P�V �r���b �2�t�i�2�M�/�2�/ �#�v �i�?�2 �B�M�+�H�m�b�B�Q�M �Q�7 �� �i�`�m�b�i�@�#���b�2�/ �1�t�i�2�M�/�2�/ �_�S�G �L�Q�/�2
�h�`�m�b�i�r�Q�`�i�?�B�M�2�b�b �U�1�_�L�h�V �K�2�i�`�B�+ ���M�/ �� �h�`�m�b�i �P�#�D�2�+�i�B�p�2 �6�m�M�+�i�B�Q�M �U�h�P�6�V�X �h�?�2 �1�_�L�h �r���b �+�Q�K�T�m�i�2�/ �i�?�`�Q�m�;�?
�i�?�2 �+�Q�H�H���#�Q�`���i�B�Q�M �Q�7 �M�Q�/�2�b �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �#�2�?���p�B�Q�` �Q�7 �M�Q�/�2�b�- �b�m�+�? ���b �2�M�2�`�;�v�- �?�Q�M�2�b�i�v�- ���M�/ �b�2�H�}�b�?�M�2�b�b�X �h�?�2
�b�B�K�m�H���i�B�Q�M �`�2�p�2���H�2�/ �2�M�?���M�+�2�/ �T�2�`�7�Q�`�K���M�+�2 �B�M �i�2�`�K�b �Q�7 �b�2�+�m�`�B�i�v�X

�L���i���M���2�H �a�Q�m�b�� �2�i ���H�X �(�k�d�) �/�2�p�B�b�2�/ ���M �1�M�2�`�;�v�@�1�{�+�B�2�M�i ���M�/ �S���i�? �_�2�H�B���#�B�H�B�i�v ���r���`�2 �P�#�D�2�+�i�B�p�2 �6�m�M�+�i�B�Q�M
�U�1�_���P�6�V ���M�/ ���M �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �7�Q�` �_�S�G �i�Q �#�2 �2�K�T�H�Q�v�2�/ �B�M �i�?�2 �/�B�b�i�B�M�+�i �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�X �h�?�B�b �1�_���P�6�r���b
�/�2�b�B�;�M�2�/�#���b�2�/ �Q�M �i�?�2 �`�Q�m�i�B�M�; �K�2�i�`�B�+�b�- �H�B�F�2 �2�M�2�`�;�v ���M�/ �H�B�M�F �[�m���H�B�i�v�X �h�?�2 �b�B�K�m�H���i�B�Q�M �Q�m�i�+�Q�K�2 �/�2�K�Q�M�b�i�`���i�2�/ �i�?���i
�i�?�B�b �K�2�i�?�Q�/ �B�K�T�`�Q�p�2�/ �i�?�2 �2�M�2�`�;�v �2�{�+�B�2�M�+�v�- �`�2�H�B���#�B�H�B�i�v �Q�7 �+�Q�K�K�m�M�B�+���i�B�Q�M ���H�Q�M�; �r�B�i�? �K���B�M�i���B�M�B�M�; �� �?�B�;�? �S�.�_�X

�1�K�B�H�B�Q ���M�+�B�H�H�Q�i�i�B �2�i ���H�X �(�j�d�) �T�`�2�b�2�M�i�2�/ �`�2�b�2���`�+�? �r�Q�`�F �7�Q�` �i�?�2 �2�t�T�H�Q�`���i�B�Q�M �Q�7 �_�S�G ���T�T�H�B�+���i�B�Q�M �B�M �i�?�2 ���/�p���M�+�2�/
�J�2�i�2�`�B�M�; �A�M�7�`���b�i�`�m�+�i�m�`�2 �U���J�A�V ���`�`���M�;�2�K�2�M�i�X ���H�H �i�?�2 �+�?���`���+�i�2�`�B�b�i�B�+�b �r�2�`�2 �2�p���H�m���i�2�/ �7�Q�` �/�B�b�+�Q�p�2�`�B�M�; �i�?�2 �H�B�K�B�i���@
�i�B�Q�M�b ���M�/ �b�B�;�M�B�}�+���M�+�2 �Q�7 �i�?�2 �_�S�G �T�`�Q�i�Q�+�Q�H�X �h�?�2 �B�M�p�2�b�i�B�;���i�B�Q�M �/�2�H�B�#�2�`���i�2�/ �i�?���i �i�?�2 �_�S�G �?���b �;�Q�Q�/ �b�+���H���#�B�H�B�i�v
���M�/ �B�i �b�m�z�2�`�b �7�`�Q�K �m�M�`�2�H�B���#�B�H�B�i�v �T�`�Q�#�H�2�K�b �#�2�+���m�b�2 �Q�7 �i�?�2 �H���+�F �Q�7 �H�B�M�F �[�m���H�B�i�v �B�M�b�B�;�?�i�X

�J���K�Q�m�M �Z���b�2�K �2�i ���H�X �(�j�3�) �T�`�2�b�2�M�i�2�/ �� �H�Q���/�@�#���H���M�+�2�/ �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �7�Q�` �i�?�2 �_�S�G �i�Q �2�M�b�m�`�2 �i�?�2 �K���t�@
�B�K�B�x���i�B�Q�M �Q�7 �M�Q�/�2 �H�B�7�2�i�B�K�2�X �h�?�B�b �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �K���M���;�2�/ �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �+�?�B�H�/�`�2�M �M�Q�/�2�b �B�M �� �M�2�i�r�Q�`�F
���M�/ �2�H�B�K�B�M���i�2�/ �i�?�2 �T�Q�i�2�M�i�B���H �2�t�i�`�� �Q�p�2�`�?�2���/�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �/�2�K�Q�M�b�i�`���i�2�/ �i�?���i �i�?�B�b �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M
�Q�m�i�T�2�`�7�Q�`�K�2�/ �i�?�2 �Q�i�?�2�` �b�+�?�2�K�2�b �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �S�.�_�- �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 ���M�/ �T�Q�r�2�` �+�Q�M�b�m�K�T�i�B�Q�M�X

�J�B�M�; �w�?���Q �2�i ���H�X �(�j�N�) �K���/�2 ���M �2�t�?���m�b�i�B�p�2 �b�i�m�/�v �Q�M �i�?�2 �_�S�G �T�`�Q�i�Q�+�Q�H ���M�/ �B�i�b �b�i���M�/���`�/�B�x�2�/ �p�2�`�b�B�Q�M �S�Q�B�M�i�@�h�Q�@
�S�Q�B�M�i �_�S�G �U�S�k�S�@�_�S�G�V �7�Q�` �b�m�T�T�Q�`�i�B�M�; �i�?�2 �G�Q�r �S�Q�r�2�` �G�Q�b�b�v �L�2�i�r�Q�`�F �U�G�G�L�V ���T�T�H�B�+���i�B�Q�M�b�X �h�?�2 �b�i�m�/�v �2�t�T�H�Q�`�2�/
�i�?�2 �`�Q�m�i�B�M�; �b�T�2�+�B�}�+���i�B�Q�M�b�- �+�?���H�H�2�M�;�2�b ���M�/ �T�2�`�7�Q�`�K���M�+�2 �2�p���H�m���i�B�Q�M �Q�7 �#�Q�i�? �i�?�2 �T�`�Q�i�Q�+�Q�H�b�X �h�?�2 �S�k�S�@�_�S�G �T�`�Q�i�Q�+�Q�H
�Q�m�i�T�2�`�7�Q�`�K�2�/ �i�?�2 �b�i���M�/���`�/ �_�S�G �T�`�Q�i�Q�+�Q�H �B�M �i�2�`�K�b �Q�7 �~�2�t�B�#�B�H�B�i�v�- �S�.�_�- �1�1�. ���M�/ �+�Q�M�i�`�Q�H �Q�p�2�`�?�2���/�X

�C�Q�b�û �o�X �o�X �a�Q�#�`���H �2�i ���H�X �(�9�y�) �K���/�2 �i�?�2 �T�2�`�7�Q�`�K���M�+�2 ���M���H�v�b�B�b �Q�7 �i�?�2 �`�2���+�i�B�p�2 �T�`�Q�i�Q�+�Q�H �G�B�;�?�i�r�2�B�;�?�i �P�M�@�.�2�K���M�/
���/ �?�Q�+ �.�B�b�i���M�+�2 �p�2�+�i�Q�` �_�Q�m�i�B�M�; �U�G�P���.�M�;�V �T�`�Q�i�Q�+�Q�H �B�M �i�r�Q �/�B�b�i�B�M�+�i �i�v�T�2�b �Q�7 �i�`���{�+�b�- �M���K�2�H�v �S�k�S ���M�/ �J�S�k�S�X
�h�?�2 �T�`�Q�i�Q�+�Q�H �r���b �� �H�B�;�?�i�2�` �p�2�`�b�B�Q�M �Q�7 �i�?�2 ���P�.�o �T�`�Q�i�Q�+�Q�H �/�2�T�2�M�/�B�M�; �Q�M �i�?�2 �H�B�K�B�i�2�/ �A�Q�h �`�2�b�Q�m�`�+�2�b�X �h�?�B�b �T�`�Q�i�Q�+�Q�H
���b�b�m�`�2�/ �b�m�T�2�`�B�Q�` �T�2�`�7�Q�`�K���M�+�2 �r�?�2�M �2�K�T�H�Q�v�2�/ �B�M �i�?�2 �J�S�k�S ���T�T�H�B�+���i�B�Q�M�b �`���i�?�2�` �i�?���M �i�?�2 �S�k�S ���T�T�H�B�+���i�B�Q�M�b �7�Q�`
�i�?�2 �+�?�Q�b�2�M �b�+�2�M���`�B�Q�b�X �P�M�2 �Q�7 �i�?�2 �H�B�K�B�i���i�B�Q�M�b �Q�7 �i�?�B�b �T�`�Q�i�Q�+�Q�H �B�b �i�?���i �r�B�i�? �i�?�2 �B�M�+�`�2���b�2 �B�M �i�?�2 �M�2�i�r�Q�`�F �b�B�x�2�- �i�?�2
�T�2�`�7�Q�`�K���M�+�2 �/�2�+�`�2���b�2�b�X

�P�H�7�� �:���/�/�Q�m�` �2�i ���H�X �(�9�R�) �K�Q�/�2�H�2�/ �� �7�m�x�x�v�@�H�Q�;�B�+ �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �U�P�6�@�6�G�V �7�Q�` �i�?�2 �_�S�G �#���b�2�/ �G�G�L�b�X
�h�?�B�b �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �r���b �� �b�m�B�i���#�H�2 ���T�T�`�Q���+�? ���b �B�i �B�M�i�2�;�`���i�2�/ �i�?�2 �7�Q�m�` �M�Q�/�2�b �r�B�i�? �B�i�b �H�B�M�F �T���`���K�2�i�2�`�b�- �H�B�F�2
�1�1�.�- �?�Q�T �+�Q�m�M�i�- �#���i�i�2�`�v �H�2�p�2�H ���M�/ �1�h�s�- �#�v �m�i�B�H�B�x�B�M�; �i�?�2 �7�m�x�x�v �H�Q�;�B�+�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �/�2�K�Q�M�b�i�`���i�2�/ �i�?�2
�T�2�`�7�Q�`�K���M�+�2 �2�M�?���M�+�2�K�2�M�i �B�M �_�S�G �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�- �1�1�. ���M�/ �S�G�_�X

�"���`���[ �:�?���H�2�# �2�i ���H�X �(�9�e�) �/�2�b�B�;�M�2�/ ���M �1�M�?���M�+�2�/�@�_�S�G �7�Q�` ���H�H�2�p�B���i�B�M�; �i�?�2 �b�i�Q�`���;�2 �H�B�K�B�i���i�B�Q�M �B�b�b�m�2 �B�M �i�?�2
�T�`�2�7�2�`�`�2�/ �T���`�2�M�i �Q�7 �i�?�2�M�Q�/�2�X �� �.�Q�r�M�r���`�/ ���/�p�2�`�i�B�b�2�K�2�M�i �P�#�D�2�+�i �U�.���P�V �r���b �K�Q�/�2�H�2�/ �7�Q�` �2�H�B�K�B�M���i�B�M�; �m�M�/�2�`�@
�b�T�2�+�B�}�+���i�B�Q�M �K�2�+�?���M�B�b�K �T�`�Q�#�H�2�K�X �h�?�B�b �1�M�?���M�+�2�/�@�_�S�G �T�`�Q�p�B�/�2�/ �#�2�i�i�2�` �T�2�`�7�Q�`�K���M�+�2 �i�?���M �_�S�G �#�v �e�9 ���M�/ �j�y
�B�M �i�?�2���b�T�2�+�i �Q�7 �#�Q�i�? �+�Q�M�i�`�Q�H �T�H���M�2 �Q�p�2�`�?�2���/ ���M�/ �S�.�_�- �`�2�b�T�2�+�i�B�p�2�H�v�X

�J���B �"���M�? �2�i ���H�X �(�9�3�) �2�t�T�H�Q�`�2�/ �i�?�2 �F�M�Q�r�H�2�/�;�2 �Q�7 �_�S�G �m�M�/�2�` �i�?�2 �K�m�H�i�B�T�H�2 �_�S�G �`�Q�m�i�B�M�; �i�`�2�2 �B�M�b�i���M�+�2 �+�Q�M�/�B�@
�i�B�Q�M�b�X �h�?�B�b �_�S�G �+�Q�M�b�i�`�m�+�i�2�/ �� �.�B�`�2�+�i�2�/ ���+�v�+�H�B�+ �:�`���T�? �U�.���:�V �`�2�T�`�2�b�2�M�i���i�B�Q�M �7�Q�` �i�?�2 �A�Q�h �M�2�i�r�Q�`�F�- �i�?�2�`�2 �+���M
�#�2 �K���M�v �.���:�ö�b �7�Q�` �i�?�2 �b���K�2 �M�2�i�r�Q�`�F �#�m�i �r�B�i�? �p���`�v�B�M�; �`�Q�m�i�B�M�; �K�2�i�`�B�+�b�- �H�B�F�2 �1�h�s�- �?�Q�T �+�Q�m�M�i ���M�/ �M�Q�/�2 �T�Q�r�2�`�X
�h�?�2 �b�B�K�m�H���i�B�Q�M �Q�m�i�+�Q�K�2 �`�2�p�2���H�2�/ �i�?���i �i�?�2 �b�+�?�2�K�2 �2�M�?���M�+�2�/ �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �B�M �i�2�`�K�b �Q�7 �S�.�_ ���M�/ �H���i�2�M�+�v �#�v
�/�B�z�2�`�2�M�i�B���i�B�M�; �i�?�2 �M�2�i�r�Q�`�F �i�`���{�+ ���M�/ ���H�H�Q�r�B�M�; �i�?�2�K �B�M�i�Q �/�B�b�i�B�M�+�i �.���:�ö�b �Q�7 �i�?�2 �K�m�H�i�B�T�H�2 �_�S�G �B�M�b�i���M�+�2�b�X

���v�K���M �1�H �>���D�D���` �2�i ���H�X �(�8�y�) �/�2�p�B�b�2�/ �� �a�?���`�2�/ �i�?�2 �A�/�2�M�i�B�}�2�` �a�2�+�m�`�2 �G�B�M�F �P�#�D�2�+�i�B�p�2 �6�m�M�+�i�B�Q�M �U�a�A�a�G�P�6�V �7�Q�`
�i�?�2 �_�S�G ���b�b�m�`�B�M�; �i�?���i �Q�M�H�v �i�?�2 �M�Q�/�2�b�- �r�?�B�+�? �b�?���`�2 ���M ���T�T�`�Q�T�`�B���i�2 �F�2�v�- �+���M �i���F�2 �T���`�i �B�M �i�?�2 �_�S�G �`�Q�m�i�B�M�; �i���#�H�2�X
�h�?�2 �b�B�K�m�H���i�B�Q�M �Q�m�i�+�Q�K�2 �/�2�K�Q�M�b�i�`���i�2�/ �i�?���i �i�?�2 �b�+�?�2�K�2 �2�M�?���M�+�2�/ �i�?�2 �b�2�+�m�`�B�i�v �r�B�i�?�B�M �i�?�2 �A�Q�h �M�2�i�r�Q�`�F�- �`�2�/�m�+�2�/
�i�?�2 �b�i�Q�`���;�2 �b�B�x�2 ���H�Q�M�; �r�B�i�? �K���B�M�i���B�M�B�M�; �� �b�K���H�H �`�B�M�; �b�B�x�2�X

�Z�m���M �G�2 �2�i ���H�X �(�e�y�) �B�M�i�`�Q�/�m�+�2�/ �i�?�`�2�2 �K�m�H�i�B�T���i�? �K�2�i�?�Q�/�b�- �6���b�i �G�Q�+���H �_�2�T���B�` �U�6�G�_�V�- �1�M�2�`�;�v �G�Q���/ �"���H���M�+�B�M�;
�U�1�G�"�V�- ���M�/ �+�Q�K�#�B�M���i�B�Q�M �Q�7 �1�G�"�@�6�G�_ �/�2�T�2�M�/�B�M�; �Q�M �_�S�G ���M�/ �B�M�i�2�;�`���i�2�/ �i�?�2�K �B�M �� �K�Q�/�B�}�2�/ �A�S�p�e �+�Q�K�K�m�M�B�+���i�B�Q�M
�b�i���+�F �7�Q�` �A�Q�h�X �h�?�2�b�2 �K�2�i�?�Q�/�b �r�2�`�2 �B�K�T�H�2�K�2�M�i�2�/ �B�M �i�?�2 �P�J�L�1�h�Y�Y �b�B�K�m�H���i�Q�` ���M�/ �i�?�2 �2�t�T�2�`�B�K�2�M�i �`�2�b�m�H�i�b �b�?�Q�r�2�/
�i�?���i �i�?�2�b�2 �K�2�i�?�Q�/�b ���i�i���B�M�2�/ �#�2�i�i�2�` �M�2�i�r�Q�`�F �H�Q���/ �#���H���M�+�2�- �T���+�F�2�i �/�2�H�B�p�2�`�v �`���i�2�- �2�M�/�@�i�Q�@�2�M�/ �/�2�H���v�- ���M�/ �2�M�2�`�;�v



�� �*�Q�K�T�`�2�?�2�M�b�B�p�2 �a�m�`�p�2�v �Q�7 �i�?�2 �_�Q�m�i�B�M�; �a�+�?�2�K�2�b �7�Q�` �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�k�y�N

�2�{�+�B�2�M�+�v�X

�k�X�3�X �l�b�B�M�; �A�M�i�2�H�H�B�;�2�M�i �K�2�i�?�Q�/ �#���b�2�/ �_�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X�h�?�2 �B�M�i�2�H�H�B�;�2�M�i �K�2�i�?�Q�/ �#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�@
�i�Q�+�Q�H�b ���`�2 �m�b�m���H�H�v �B�M�+�Q�`�T�Q�`���i�2�/ �r�B�i�? �/�B�b�i�B�M�+�i �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �7�Q�` �b�2�+�m�`�2 �`�Q�m�i�B�M�;�X �h�?�2 �`�2�b�2���`�+�? �r�Q�`�F�b
�m�i�B�H�B�x�B�M�; �i�?�2 �B�M�i�2�H�H�B�;�2�M�i �K�2�i�?�Q�/ �#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b ���`�2 �T�`�2�b�2�M�i�2�/ �#�2�H�Q�r�-

�S�`���p�2�2�M �E�m�K���` �_�2�/�/�v ���M�/ �_���D���b�2�F�?���`�� �"���#�m �(�d�) �/�2�p�B�b�2�/ �� �T�`�Q�i�Q�+�Q�H �#�v �B�M�i�2�;�`���i�B�M�; �i�?�2 �P�T�i�B�K���H �a�2�+�m�`�2�/
�1�M�2�`�;�v�@���r���`�2 �S�`�Q�i�Q�+�Q�H �U�P�a�1���S�V ���M�/ �A�K�T�`�Q�p�2�/ �"���+�i�2�`�B���H �6�Q�`���;�B�M�; �P�T�i�B�K�B�x���i�B�Q�M �U�A�"�6�P�V ���H�;�Q�`�B�i�?�K�X �h�?�2
�T�`�Q�i�Q�+�Q�H �r���b �K���B�M�H�v �2�K�T�H�Q�v�2�/ �7�Q�` �B�K�T�`�Q�p�B�M�; �i�?�2 �2�M�2�`�;�v �+�Q�M�b�2�`�p���i�B�Q�M ���M�/ �b�2�+�m�`�B�i�v �#�2�i�r�2�2�M �M�Q�/�2�b �B�M �i�?�2 �A�Q�h
�/�2�p�B�+�2�b�X �h�?�2 �6�m�x�x�v �*�@�J�2���M�b �U�6�*�J�V �+�H�m�b�i�2�`�B�M�; ���H�;�Q�`�B�i�?�K �r���b �B�M�+�H�m�/�2�/ �7�Q�` �i�?�2 �b�2�H�2�+�i�B�Q�M �Q�7 ���M �2�z�2�+�i�B�p�2 �+�H�m�b�i�2�`
�?�2���/�X �h�?�2 �T�`�Q�i�Q�+�Q�H �T�`�Q�p�B�/�2�/ �#�2�i�i�2�` �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �i�?���M �i�?�2 �a�2�+�m�`�2 �1�M�2�`�;�v�@���r���`�2 �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �U�a�1���S�V
�r�B�i�? �`�2�b�T�2�+�i �i�Q �2�M�2�`�;�v�- �i�?�`�Q�m�;�?�T�m�i�- ���M�/ �/�2�H���v�X

�a�Q�}���M�2 �>���K�`�B�Q�m�B ���M�/ �S���b�+���H �G�Q�`�2�M�x �(�R�9�) �/�2�p�B�b�2�/ �� �`�Q�m�i�B�M�; ���H�;�Q�`�B�i�?�K�- �2�M�i�B�i�H�2�/ �1�{�+�B�2�M�i �A�Q�h �*�Q�K�K�m�M�B�+���i�B�Q�M�b
�#���b�2�/ �Q�M ���M�i �a�v�b�i�2�K �U�1�A�*���M�i�a�V�- �7�Q�` �2�M�?���M�+�B�M�; �i�?�2 �`�Q�m�i�2 �b�2�H�2�+�i�B�Q�M �T�`�Q�+�2�b�b �#�v �i�?�2 �2�t�T�H�Q�B�i���i�B�Q�M �Q�7 ���M�i �+�Q�H�Q�M�v
�b�v�b�i�2�K �b�B�;�M�B�}�+���M�+�2�b�X �h�?�B�b �`�Q�m�i�B�M�; ���H�;�Q�`�B�i�?�K �`�2�/�m�+�2�/ �i�?�2 �H���i�2�M�+�v ���M�/ �2�M�?���M�+�2�/ �i�?�2 �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�- �i�?�`�Q�m�;�?�T�m�i
���M�/ �2�M�2�`�;�v �+�Q�M�b�2�`�p���i�B�Q�M�X

�*�?�2�M�;�D�B�2 �q�m �2�i ���H�X �(�j�k�) �/�2�b�B�;�M�2�/ ���M �Q�T�i�B�K���H ���H�;�Q�`�B�i�?�K �#���b�2�/ �Q�M �B�M�i�2�;�2�` �T�`�Q�;�`���K�K�B�M�; ���M�/ �� �;�`�2�2�/�v �?�2�m�`�B�b�i�B�+
���H�;�Q�`�B�i�?�K �7�Q�` �2�t�i�2�M�/�B�M�; �i�?�2 �H�B�7�2�i�B�K�2 �Q�7 �q�B�`�2�H�2�b�b �>���_�h �U�>�B�;�?�r���v ���/�/�`�2�b�b���#�H�2 �_�2�K�Q�i�2 �h�`���M�b�/�m�+�2�`�V �M�2�i�r�Q�`�F�b�X
�h�?�2 �B�M�i�2�;�2�` �T�`�Q�;�`���K�K�B�M�; �r���b �� �H�B�M�2���` �T�`�Q�;�`���K�K�B�M�; �`�2�H���t���i�B�Q�M ���H�;�Q�`�B�i�?�K�X �h�?�2 �;�`���T�? �`�Q�m�i�B�M�; �r���b �B�M�+�Q�`�T�Q�`���i�2�/
�7�Q�` �T�`�Q�H�Q�M�;�B�M�; �i�?�2 �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�X �h�?�2 �2�t�T�2�`�B�K�2�M�i���i�B�Q�M �r���b �+���`�`�B�2�/ �Q�m�i �B�M �i�?�2 �T�?�v�b�B�+���H �i�2�b�i�#�2�/ ���M�/ �i�?�2 �`�2�b�m�H�i�b
�2�H�m�+�B�/���i�2�/ �i�?���i �i�?�B�b ���H�;�Q�`�B�i�?�K �2�M�?���M�+�2�/ �i�?�2 �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 �#�v �e�y �K���B�M�i���B�M�B�M�; �i�?�2 �;�`���T�? �`�Q�m�i�B�M�; �`�2�H�B���#�B�H�B�i�v�X

�k�X�N�X �l�b�B�M�; �*�H�m�b�i�2�`�B�M�;�@�#���b�2�/ �_�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X�h�?�2 �+�H�m�b�i�2�`�B�M�; �#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �B�b �/�2�p�2�H�Q�T�2�/
�#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �M�Q�/�2 �r�B�i�? �i�?�2 �?�B�;�?�2�b�i �/�2�;�`�2�2 ���b �i�?�2 �+�H�m�b�i�2�` �?�2���/�X �h�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �2�K�T�H�Q�v�2�/ �r�B�i�? �i�?�2
�+�H�m�b�i�2�`�B�M�; �#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H ���`�2 �2�H���#�Q�`���i�2�/ �#�2�H�Q�r�-

�G�B �Z�B�M�; ���M�/ �G�B �*�Q�M�; �(�k�e�) �K�Q�/�2�H�2�/ �� �M�Q�/�2 �T�Q�b�B�i�B�Q�M �#���b�2�/ �Q�T�i�B�K�B�x�2�/ �+�H�m�b�i�2�`�B�M�; �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �m�i�B�H�B�x�B�M�;
�i�?�2 �K�B�M�B�K�m�K �/�B�b�i���M�+�2 �`�Q�m�i�B�M�; �+�Q�K�T�2�i�B�i�B�Q�M �b�+�?�2�K�2�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �Q�7 �i�?�B�b �K�2�i�?�Q�/ �/�2�H�B�#�2�`���i�2�/ �i�?�2
�b�m�T�2�`�B�Q�` �T�2�`�7�Q�`�K���M�+�2 �Q�p�2�` �i�?�2 �Q�i�?�2�` �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b�- �b�m�+�? ���b ���P�.�o ���M�/ �.�a�_�-�B�M �i�2�`�K�b �Q�7 �M�2�i�r�Q�`�F �H�Q���/ ���M�/
�i�`���M�b�K�B�b�b�B�Q�M �/�2�H���v�X �h�?�B�b �K�2�i�?�Q�/ ���b�b�m�`�2�b �� �b�i���#�H�2 �+�H�m�b�i�2�` �b�B�x�2 �B�M �+�Q�M�i�`���b�i �i�Q �i�?�2 �Q�i�?�2�` �i�`���/�B�i�B�Q�M���H �+�H�m�b�i�2�`�B�M�;
�`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b�X

�C���m�@�u���M�; �*�?���M�; �(�8�k�) �/�2�p�B�b�2�/ �� �/�B�b�i�`�B�#�m�i�2�/ �+�H�m�b�i�2�` �+�Q�K�T�m�i�B�M�; �2�M�2�`�;�v�@�2�{�+�B�2�M�i �`�Q�m�i�B�M�; �b�+�?�2�K�2 �7�Q�` �K�B�M�B�K�B�x�B�M�;
�i�?�2 �b�2�M�b�B�M�; �M�Q�/�2�ö�b�/���i�� �i�`���M�b�K�B�b�b�B�Q�M �/�B�b�i���M�+�2�b �#�v �m�i�B�H�B�x�B�M�; �i�?�2 �+�Q�M�+�2�T�i �Q�7 �+�H�m�b�i�2�` �b�i�`�m�+�i�m�`�2�X �6�Q�` �i�?�2 �b�2�H�2�+�i�B�Q�M
�Q�7 ���M ���T�T�`�Q�T�`�B���i�2 �+�H�m�b�i�2�` �?�2���/ �M�Q�/�2�- �i�?�2 �+�2�M�i�2�` �Q�7 �;�`���p�B�i�v �Q�7 �i�?�2 �b�2�M�b�B�M�; �M�Q�/�2�b ���M�/ �i�?�2 �`�2�b�B�/�m���H �2�M�2�`�;�v �r�2�`�2
�+�Q�K�T�m�i�2�/�X �h�?�2 �b�B�K�m�H���i�B�Q�M �Q�m�i�+�Q�K�2 �/�2�H�B�#�2�`���i�2�/ �i�?���i �i�?�B�b �b�+�?�2�K�2 �T�`�Q�p�B�/�2�/ �#�2�i�i�2�` �T�2�`�7�Q�`�K���M�+�2 �i�?���M �Q�i�?�2�`
�K�2�i�?�Q�/�Q�H�Q�;�B�2�b �B�M �i�?�2 ���b�T�2�+�i�b �Q�7 �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 ���M�/ �2�M�2�`�;�v �+�Q�M�b�2�`�p���i�B�Q�M�X

�k�X�R�y�X �l�b�B�M�; �Q�i�?�2�` �_�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b�X�h�?�2 �Q�i�?�2�` �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b �m�i�B�H�B�x�2�/ �7�Q�` �i�?�2 �b�2�+�m�`�2 �`�Q�m�i�B�M�; �B�M
�i�?�2 �A�Q�h �2�M�p�B�`�Q�M�K�2�M�i ���`�2 �2�H���#�Q�`���i�2�/ �#�2�H�Q�r�-

�E�€�b�b�B�Q �J���+�?���/�Q �2�i ���H�X �(�R�) �/�2�p�B�b�2�/ �� �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �+�Q�M�+�2�`�M�B�M�; �i�?�2 �2�M�2�`�;�v ���M�/ �H�B�M�F �[�m���H�B�i�v �2�M�i�B�i�H�2�/ �_�Q�m�i�B�M�;
�#�v �1�M�2�`�;�v ���M�/ �G�B�M�F �[�m���H�B�i�v �U�_�1�G�V �7�Q�` �i�?�2 ���T�T�H�B�+���i�B�Q�M�b �Q�7 �A�Q�h�X �h�?�2 �`�Q�m�i�2 �b�2�H�2�+�i�B�Q�M �B�M �_�1�G �r���b �+���`�`�B�2�/ �Q�m�i �#���b�2�/
�Q�M �i�?�2 �`�2�b�B�/�m���H �2�M�2�`�;�v�- �2�M�/�@�i�Q�@�2�M�/ �H�B�M�F �[�m���H�B�i�v �2�b�i�B�K���i�Q�` �K�2�+�?���M�B�b�K ���M�/ �?�Q�T �+�Q�m�M�i�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b
�/�2�H�B�#�2�`���i�2�/ �i�?���i �_�1�G �B�M�+�`�2���b�2�b �i�?�2 �b�2�`�p�B�+�2 ���p���B�H���#�B�H�B�i�v�- �[�m���H�B�i�v �Q�7 �b�2�`�p�B�+�2 ���M�/ �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�X �h�?�B�b �T�`�Q�i�Q�+�Q�H
���b�b�m�`�2�/ �m�M�B�7�Q�`�K �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �b�+���`�+�2 �M�2�i�r�Q�`�F �`�2�b�Q�m�`�+�2�b ���M�/ �K�B�M�B�K�B�x�2�/ �i�?�2 �S�G�_ �B�M �+�Q�K�T���`�B�b�Q�M �r�B�i�? �i�?�2 �Q�i�?�2�`
�2�K�B�M�2�M�i �T�`�Q�i�Q�+�Q�H�b�X

�a�?���?�B�/ �_���x�� �2�i ���H�X �(�R�y�) �K�Q�/�2�H�2�/ �� �T�`�Q�i�Q�+�Q�H �2�M�i�B�i�H�2�/ �G�B�i�?�2 �7�Q�`�K�2�/ �#�v �i�?�2 �+�Q�M�+���i�2�M���i�B�Q�M �Q�7 �i�?�2 �*�Q�M�b�i�`���B�M�2�/
���T�T�H�B�+���i�B�Q�M �S�`�Q�i�Q�+�Q�H �U�*�Q���S�V ���M�/ �.���i���;�`���K �h�`���M�b�T�Q�`�i �G���v�2�` �a�2�+�m�`�B�i�v �U�.�h�G�a�V �7�Q�` �i�?�2 �`�2�b�Q�m�`�+�2�@�+�Q�M�b�i�`���B�M�2�/
�A�Q�h �/�2�p�B�+�2�b�X �h�?�2 �T�`�Q�i�Q�+�Q�H �T�`�Q�p�B�/�2�/ ���m�i�?�2�M�i�B�+���i�B�Q�M ���M�/ �+�Q�M�}�/�2�M�i�B���H�B�i�v �/�m�`�B�M�; �+�Q�K�K�m�M�B�+���i�B�Q�M�X�� �.�h�G�a �?�2���/�2�`
�+�Q�K�T�`�2�b�b�B�Q�M �K�2�i�?�Q�/ �r���b �B�M�+�H�m�/�2�/ �r�B�i�? �G�B�i�?�2 �7�Q�` �K�B�M�B�K�B�x�B�M�; �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �`�2�@
�p�2���H�2�/ �i�?���i �i�?�B�b �T�`�Q�i�Q�+�Q�H ���b�b�m�`�2�b �b�B�;�M�B�}�+���M�i �B�K�T�`�Q�p�2�K�2�M�i �B�M �T���+�F�2�i �b�B�x�2�- �T�`�Q�+�2�b�b�B�M�; �i�B�K�2�- �M�2�i�r�Q�`�F�@�r�B�/�2 �`�2�b�T�Q�M�b�2
�i�B�K�2�b ���M�/ �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�X

�a�?�m�@�*�?�B�m�M�; �>�m �2�i ���H�X �(�R�k�) �K�Q�/�2�H�2�/ �� �w�B�;�"�2�2 �+�Q�K�T���i�B�#�H�2 �2�M�2�`�;�v�@�2�{�+�B�2�M�i �K�m�H�i�B�+���b�i �T�`�Q�i�Q�+�Q�H �7�Q�` �T�2�`�K�B�i�i�B�M�;
�i�?�2 �M�Q�/�2 �i�Q �B�K�T�H�2�K�2�M�i �i�?�2 �/�2�p�B�b�2�/ �T�`�Q�+�2�/�m�`�2 �B�M ���/�B�b�i�`�B�#�m�i�2�/ �K���M�M�2�`�X �h�?�2 �K���M���;�2�K�2�M�i �Q�7 �M�2�B�;�?�#�Q�`�b �#�v
���p�Q�B�/�B�M�; �i�?�2 �m�M�r���M�i�2�/ �/���i�� �i�`���M�b�K�B�b�b�B�Q�M �r���b �+���`�`�B�2�/ �Q�m�i �r�B�i�? �i�?�2 �b�m�T�T�Q�`�i �Q�7 �i�?�2 �/�2�b�B�;�M�2�/ �T�`�Q�+�2�/�m�`�2�b ���M�/



�k�R�y �.�B�T���H�B �E�X �a�?�2�M�/�2�- �u�Q�;�2�b�? ���M�;���H�- �a�X�a�X �a�Q�M���p���M�2

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

�P�K���` �a���B�/ �2�i ���H�X �(�R�d�) �/�2�p�B�b�2�/ �i�?�2 ���/���T�i�B�p�2 �p�2�`�b�B�Q�M�b �Q�7 �i�?�2 �_�2���H�@�i�B�K�2 �h�`���M�b�T�Q�`�i �S�`�Q�i�Q�+�Q�H �U�_�h�S�V ���M�/
�_�2���H�@�h�B�K�2 �*�Q�M�i�`�Q�H �S�`�Q�i�Q�+�Q�H �U�_�h�*�S�V�- �B�X�2�X�- �A�Q�h�@�_�h�S ���M�/ �A�Q�h�@�_�h�*�S�- �7�Q�` �i�?�2 �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�X �h�?�2 �T�`�B�K�B�i�B�p�2
�T�`�B�M�+�B�T�H�2 �2�K�T�H�Q�v�2�/ �B�M �i�?�2�b�2 �/�2�p�B�b�2�/ �p�2�`�b�B�Q�M�b �r���b �i�?�2 �/�B�p�B�b�B�Q�M �Q�7 �H���`�;�2 �K�m�H�i�B�K�2�/�B�� �b�2�b�b�B�Q�M�b �B�M�i�Q �b�B�K�T�H�2 �b�2�b�b�B�Q�M�b
�r�B�i�? �i�?�2 �M�2�i�r�Q�`�F �b�i���i�m�b �B�M�b�B�;�?�i�X �h�?�2 �b�m�T�2�`�B�Q�` �T�2�`�7�Q�`�K���M�+�2 �Q�7 �i�?�2�b�2 �T�`�Q�i�Q�+�Q�H�b �r���b �/�2�H�B�#�2�`���i�2�/ �#�v �i�?�2 �Q�#�i���B�M�2�/
�b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �M�m�K�#�2�` �Q�7 �`�2�+�2�B�p�2�` �`�2�T�Q�`�i�b�- �1�1�.�- �S�G�_�- �/�2�H���v �D�B�i�i�2�`�- �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�-
���M�/ �i�?�`�Q�m�;�?�T�m�i�X

�_�2�?�K���i �l�H�H���? �2�i ���H�X �(�R�3�) �/�2�b�B�;�M�2�/ �i�?�2 �+�Q�K�T�Q�b�B�i�2 �K�m�H�i�B�@�`�Q�m�i�B�M�; �K�2�i�`�B�+ �7�Q�` �i�?�2 �_�S�G �M�2�i�r�Q�`�F�X �h�?�2�b�2 �K�2�i�`�B�+�b
�r�2�`�2 �/�2�p�2�H�Q�T�2�/ �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �[�m�2�m�2 �m�i�B�H�B�x���i�B�Q�M�- �K�B�M�B�K���H �?�Q�T �+�Q�m�M�i�- �K�B�M�B�K�m�K �1�h�s �p���H�m�2 ���M�/ �`�2�b�B�/�m���H
�2�M�2�`�;�v �Q�7 �M�Q�/�2�X �h�?�B�b �b�+�?�2�K�2 �Q�m�i�T�2�`�7�Q�`�K�2�/ �i�?�2 �Z�m�2�m�2 �l�i�B�H�B�x���i�B�Q�M �#���b�2�/ �_�S�G �U�Z�l�@�_�S�G�V �`�2�;���`�/�B�M�; �i�?�2 ���p�2�`���;�2
�T�Q�r�2�` �+�Q�M�b�m�K�T�i�B�Q�M�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �+�Q�M�p�2�v�2�/ �i�?���i �i�?�B�b �T�`�Q�i�Q�+�Q�H �K�B�M�B�K�B�x�2�/ �T�Q�r�2�` �+�Q�M�b�m�K�T�i�B�Q�M ���M�/
�B�K�T�`�Q�p�2�/ �i�?�2 �M�2�i�r�Q�`�F�ö�b �H�B�7�2�i�B�K�2�X

�w�?�B�F�m�B �*�?�2�M �2�i ���H�X �(�R�N�) �K�Q�/�2�H�2�/ �� �*�Q�M�i�2�t�i�@���r���`�2�M�2�b�b �B�M �a�2�� �*�Q�K�T�m�i�B�M�; �_�Q�m�i�B�M�; �S�`�Q�i�Q�+�Q�H �U�*���a�*�_�V �7�Q�`
�A�Q�h ���T�T�H�B�+���i�B�Q�M�b �+�Q�M�+�2�`�M�B�M�; �i�?�2 �B�M�b�B�;�?�i �Q�M �+�Q�M�i�2�t�i�X �h�?�2 �/���i�� �b�i�`�m�+�i�m�`�2�- �[�m���M�i�B�i���i�B�p�2 ���H�;�Q�`�B�i�?�K�- ���M�/ �r�Q�`�F�~�Q�r
�Q�7 �i�?�2 �/�2�p�B�b�2�/ �*���a�*�_ �T�`�Q�i�Q�+�Q�H �r�2�`�2 ���H�b�Q �/�B�b�+�m�b�b�2�/ �B�M �i�?�B�b �`�2�b�2���`�+�?�X �h�?�2 �B�K�T�`�Q�p�2�/ �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 ���M�/ �2�M�2�`�;�v
�2�{�+�B�2�M�+�v �r�2�`�2 �B�H�H�m�b�i�`���i�2�/ �i�?�`�Q�m�;�? �i�?�2 �Q�#�i���B�M�2�/ �b�B�K�m�H���i�B�Q�M �Q�m�i�+�Q�K�2�X

�S�2�/�`�Q �>�2�M�`�B�[�m�2 �:�Q�K�2�b �2�i ���H�X �(�k�N�) �/�2�b�B�;�M�2�/ �� �h�B�K�2 �a�H�Q�i�i�2�/ �*�?���M�M�2�H �>�Q�T�T�B�M�; �U�h�a�*�>�V �K�Q�/�2 �r�B�i�? �� �+�Q�M�i�`�Q�H�H�2�/
�~�Q�Q�/�B�M�;�@�#���b�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �7�Q�` �T���`�i�B�+�B�T���i�B�M�; �B�M �i�?�2 �+�Q�K�T�2�i�B�i�B�Q�M �Q�7 �1�q�a�L �.�2�T�2�M�/���#�B�H�B�i�v�X �A�M �i�?�2 �M�2�i�r�Q�`�F
�#���b�2�/ �Q�M �h�a�*�>�- �i�?�2 �i�B�K�2 �r���b �b�T�H�B�i �B�M�i�Q �i�B�K�2 �b�H�Q�i�b ���M�/ �i�?�2 �+�?���M�M�2�H �?�Q�T�T�B�M�; �r���b �m�i�B�H�B�x�2�/ �7�Q�` �2�`���/�B�+���i�B�M�; �i�?�2 �7���/�B�M�;
���M�/ �B�M�i�2�`�7�2�`�2�M�+�2 �B�b�b�m�2�b�X �h�?�2 �T�`�Q�i�Q�+�Q�H �2�K�T�H�Q�v�2�/ �?�2�`�2 �B�M�+�`�2���b�2�/ �i�?�2 �S�"�_ ���M�/ �~�2�t�B�#�B�H�B�i�v ���H�Q�M�; �r�B�i�? �K���B�M�i���B�M�B�M�;
�K�B�M�B�K�m�K �H���i�2�M�+�v ���M�/ �Q�p�2�`�?�2���/�X

�J�X �o�2�H�H���M�F�B �2�i ���H�X �(�j�R�) �/�2�b�B�;�M�2�/ �� �L�Q�/�2 �G�2�p�2�H �1�M�2�`�;�v �1�{�+�B�2�M�i �U�L�G�1�1�V �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �7�Q�` �2�M�?���M�+�B�M�;
�i�?�2 �2�M�2�`�;�v �2�{�+�B�2�M�+�v �B�M �i�?�2 �A�Q�h �M�2�i�r�Q�`�F�b�X �h�?�2 �T�`�Q�i�Q�+�Q�H ���+�i�2�/ ���b �i�?�2 �/�2�+�B�/�B�M�; ���m�i�?�Q�`�B�i�v �7�Q�` �/�2�i�2�`�K�B�M�B�M�; �i�?�2
�b�?�Q�`�i�2�b�i �?�Q�T �+�Q�m�M�i �#�v �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �?�Q�T �+�Q�m�M�i �Q�7 �M�Q�/�2 �T���i�? ���M�/ �`�2�b�B�/�m���H �2�M�2�`�;�v�X �h�?�B�b �b�+�?�2�K�2 �/�2�i�2�`�K�B�M�2�/
�i�?�2 �b�2�+�m�`�2 �b�?�Q�`�i�2�b�i �T���i�? �#�2�i�r�2�2�M �i�?�2 �b�Q�m�`�+�2 ���M�/ �i�?�2 �/�2�b�i�B�M���i�B�Q�M ���M�/ �K���B�M�i���B�M�2�/ �#�2�i�i�2�` �2�M�2�`�;�v �+�Q�M�b�2�`�p���i�B�Q�M �#�v
�i�?�2 �2�z�2�+�i�B�p�2 �m�i�B�H�B�x���i�B�Q�M �Q�7 �i�?�2 �2�M�2�`�;�v �Q�7 �M�Q�/�2�b�X

�>�B�+�?���K �G���F�?�H�2�7 �2�i ���H�X �(�j�9�) �/�2�b�B�;�M�2�/ ���M ���;�2�M�i�@�#���b�2�/ �2�{�+�B�2�M�i �#�`�Q���/�+���b�i �T�`�Q�i�Q�+�Q�H �7�Q�` �K�Q�#�B�H�2 �r�B�i�? �7�2�r �+�Q�K�@
�K�m�M�B�+���i�B�Q�M �+�?���M�M�2�H�b�X �h�?�2 �B�/�2�Q�H�Q�;�v �#�2�?�B�M�/ �i�?�B�b �T�`�Q�i�Q�+�Q�H �r���b �i�Q �b�T�H�B�i �i�?�B�M�;�b �K���M���;�2�/ �#�v �i�?�2 ���;�2�M�i�b �B�M�i�Q �;�`�Q�m�T�b
�#���b�2�/ �Q�M �i�?�2 �+�?���M�M�2�H �M�m�K�#�2�`�X �h�?�B�b �T�`�Q�i�Q�+�Q�H ���b�b�m�`�2�/ �2�z�2�+�i�B�p�2 �T�2�`�7�Q�`�K���M�+�2 �r�B�i�?�Q�m�i �+�Q�H�H�B�b�B�Q�M �Q�` �+�Q�M�~�B�+�i �B�M �i�?�2
�+�Q�K�K�m�M�B�+���i�B�Q�M �+�?���M�M�2�H�b �B�M �i�2�`�K�b �Q�7 �i�?�2 �M�m�K�#�2�` �Q�7 �#�`�Q���/�+���b�i �`�Q�m�M�/�b ���M�/ �`�m�M�b�X

�a���K���/ �_�B���x �2�i ���H�X �(�j�8�) �/�2�b�B�;�M�2�/ ���M �2�M�2�`�;�v �?���`�p�2�b�i�B�M�; �b�+�?�2�K�2 �7�Q�` �i�?�2 �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b ���M�/ �K���/�2 �� �+�Q�K�T���`�@
���i�B�p�2 �T�2�`�7�Q�`�K���M�+�2 ���M���H�v�b�B�b �#�2�i�r�2�2�M �i�?�2 �i�r�Q �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b ���P�.�o ���M�/ �P�G�a�_ �B�M ���M �1�M�2�`�;�v �>���`�p�2�b�i �2�M���#�H�2�/
�.�2�p�B�+�2 �i�Q �.�2�p�B�+�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �M�2�i�r�Q�`�F�X �h�?�2 �b�B�K�m�H���i�B�Q�M �`�2�b�m�H�i�b �/�2�H�B�#�2�`���i�2�/ �i�?���i �i�?�2 �2�M�2�`�;�v �?���`�p�2�b�i�B�M�; �r���b ��
�7�2���b�B�#�H�2 �T�`�Q�+�2�b�b �7�Q�` �B�K�T�`�Q�p�B�M�; �i�?�2 �`�2�b�B�/�m���H �2�M�2�`�;�v �Q�7 �i�?�2 �M�2�i�r�Q�`�F�c �i�?�2�`�2�#�v�- ���b�b�m�`�B�M�; �T�`�Q�H�Q�M�;�2�/ �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�X
�h�?�2 ���p���B�H���#�H�2 �`�2�b�B�/�m���H �2�M�2�`�;�v �B�K�T�`�Q�p�2�/ �i�?�2 �;�Q�Q�/�T�m�i �Q�7 �#�Q�i�? �i�?�2 �+�Q�M�b�B�/�2�`�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b�X

�C�Q���M�M�� �:�ˆ�Q�r���+�F�� �2�i ���H�X �(�j�e�) �T�`�2�b�2�M�i�2�/ �� �+�Q�;�M�B�i�B�p�2 �K�2�+�?���M�B�b�K �#���b�2�/ �Q�M �i�`�m�b�i �7�Q�` �i�?�2 �P�G�a�_ �i�Q �2�M���#�H�2 �i�?�2
���r���`�2�M�2�b�b �Q�7 �i�?�2�b�B�i�m���i�B�Q�M �B�M �i�?�2 �A�Q�h �M�2�i�r�Q�`�F�b �7�Q�` �B�M�i�`�m�b�B�Q�M �/�2�i�2�+�i�B�Q�M�X �h�?�2 �K���B�M �B�M�i�2�M�i�B�Q�M �Q�7 �i�?�B�b �T�`�Q�i�Q�+�Q�H �r���b
�i�Q �2�t�T�H�Q�`�2 �i�?�2 �2�{�+�B�2�M�+�v ���M�/ �`�Q�#�m�b�i�M�2�b�b �Q�7 �i�?�2 �/�2�p�B�b�2�/ �K�2�i�?�Q�/ �i�?�`�Q�m�;�? �b�B�K�m�H���i�B�Q�M�X �h�?�2 �`�2�b�m�H�i�b �/�2�K�Q�M�b�i�`���i�2�/
�i�?���i �i�?�2�T�`�Q�i�Q�+�Q�H �r���b �2�{�+�B�2�M�i�- �?���/ �B�K�T�`�Q�p�2�/ �i�?�2 �b�2�+�m�`�B�i�v ���M�/ �i�Q�i���H �i�`�m�b�i�2�/ �i�`���{�+ �B�M �i�?�2 �M�2�i�r�Q�`�F�X

�"���/�B�b �.�D���K���� �2�i ���H�X �(�9�k�) �K�Q�/�2�H�2�/ �� �+�2�M�i�`���H�B�x�2�/�f�/�B�b�i�`�B�#�m�i�2�/ �`�2�b�Q�m�`�+�2 �/�B�b�+�Q�p�2�`�v ���`�+�?�B�i�2�+�i�m�`�2 �2�K�T�H�Q�v�B�M�; ��
�*�Q���S �7�Q�` �i�?�2 �A�Q�h ���T�T�H�B�+���i�B�Q�M�X �"�v �2�K�T�H�Q�v�B�M�; �i�?�B�b ���`�+�?�B�i�2�+�i�m�`�2�- �i�?�2 �M�Q�/�2�b �B�M �i�?�2 �M�2�i�r�Q�`�F �+���M �B�/�2�M�i�B�7�v �i�?�2
���p���B�H���#�B�H�B�i�v �Q�7 �_�2�b�Q�m�`�+�2 �.�B�`�2�+�i�Q�`�B�2�b �U�_�.�b�V �m�b�B�M�; �� �T�`�Q���+�i�B�p�2 �_�. �/�B�b�+�Q�p�2�`�v �b�+�?�2�K�2�X �h�?�2 �T�2�`�7�Q�`�K���M�+�2 ���M���H�v�b�B�b
�/�2�H�B�#�2�`���i�2�/ �i�?�2 �2�M�?���M�+�2�/ �T�2�`�7�Q�`�K���M�+�2 �Q�7 �i�?�B�b ���`�+�?�B�i�2�+�i�m�`�2�-�B�M �i�2�`�K�b �Q�7 �`�2�b�Q�m�`�+�2 �2�+�Q�M�Q�K�v�- �`�2�H�B���#�B�H�B�i�v ���M�/ �i�B�K�2
�2�{�+�B�2�M�+�v�- �Q�p�2�` �i�?�2 �Q�i�?�2�` �i�`���/�B�i�B�Q�M���H ���`�+�?�B�i�2�+�i�m�`�2�b�X

�L���r�2�H ���H�B�Q�m�� �2�i ���H�X �(�9�j�) �K�Q�/�2�H�2�/ �� �l�M�B�7�Q�`�K �a�i�`�2�b�b �_�Q�m�i�B�M�; �S�`�Q�i�Q�+�Q�H �U�l�a�_�V �7�Q�` �2�t�T�H�Q�B�i�B�M�; �i�?�2 �`�Q�m�i�B�M�; �B�b�b�m�2�b
�B�M �G�Q�r �T�Q�r�2�` ���M�/ �G�Q�b�b�v �L�2�i�r�Q�`�F�b �U�G�G�L�b�V�X �h�?�B�b �T�`�Q�i�Q�+�Q�H �m�i�B�H�B�x�2�/ �i�?�2 ���t�B�Q�K �Q�7 �m�M�B�7�Q�`�K �b�i�`�2�b�b �B�M �i�?�2 �`�Q�m�i�B�M�; �7�Q�`
�i�?�2 �2�M�+�Q�m�`���;�B�M�; ���/���T�i���i�B�Q�M�X �h�?�B�b �l�a�_ �`�2�b�i�`�B�+�i�2�/ �i�?�2 �m�T�T�2�` �#�Q�m�M�/ �Q�7 �`�2�[�m�B�`�2�/ �K�2�K�Q�`�v ���M�/ �B�i �/�B�/�M�ö�i ���+�[�m�B�`�2
�2�t���;�;�2�`���i�2�/ �+�Q�M�i�`�Q�H �i�`���{�+�X

�u�Q�m�?�m�� �s�B�� �2�i ���H�X �(�9�9�) �/�2�p�2�H�Q�T�2�/ �� �S�`�B�p���+�v�@���r���`�2 �_�Q�m�i�B�M�; �S�`�Q�i�Q�+�Q�H �U�S���G�s���V �7�Q�` �b�2�+�m�`�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �B�M
�i�?�2 �A�Q�h �M�2�i�r�Q�`�F�X �h�?�B�b �T�`�Q�i�Q�+�Q�H �+�Q�M�+���i�2�M���i�2�/ �i�?�2 ���`�`�Q�r�@�/�ö���b�T�`�2�K�Q�M�i�@�:�2�`���`�/�@�o���`�2�i �U���:�o�V �K�2�+�?���M�B�b�K �/�2�T�2�M�/�@



�� �*�Q�K�T�`�2�?�2�M�b�B�p�2 �a�m�`�p�2�v �Q�7 �i�?�2 �_�Q�m�i�B�M�; �a�+�?�2�K�2�b �7�Q�` �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�k�R�R

�6�B�;�X �j�X�R�X���M���H�v�b�B�b �#���b�2�/ �Q�M �i�?�2 �v�2���` �Q�7 �T�m�#�H�B�+���i�B�Q�M

�B�M�; �Q�M �i�?�2 �i�?�2�Q�`�v �Q�7 �K���+�?�B�M�2 �/�2�b�B�;�M �r�B�i�? �i�?�2 �`�2�T�m�i���i�B�Q�M �K�2�+�?���M�B�b�K �#���b�2�/ �Q�M �i�?�2 �b�m�#�D�2�+�i �H�Q�;�B�+ �7�Q�` �2�`���/�B�+���i�B�M�;
�i�?�2 �B�M�i�2�`�M���H ���i�i���+�F�b�X �h�?�B�b �T�`�Q�i�Q�+�Q�H �Q�m�i�T�2�`�7�Q�`�K�2�/ �i�?�2 �Q�i�?�2�` �T�`�Q�i�Q�+�Q�H�b�- �H�B�F�2 �S���G�s ���M�/ �S�`�m�M�2�/ ���/���T�i�B�p�2 �A�Q�h
�_�Q�m�i�B�M�; �U�S���A�_�V�- �B�M �i�?�2���b�T�2�+�i �Q�7 �M�Q�/�2 �b�m�`�p�B�p���H �T�2�`�+�2�M�i���;�2�- �i�?�`�Q�m�;�?�T�m�i�- ���M�/ �b�m�+�+�2�b�b�7�m�H �i�`���M�b�K�B�b�b�B�Q�M �`���i�2�X

�G�m�i���M�/�Q �L�;�[���F���x�� ���M�/ ���M�i�Q�B�M�2 �"���;�m�H�� �(�9�8�) �T�`�2�b�2�M�i�2�/ �� �7�`�m�;���H �T�`�Q�i�Q�+�Q�H �2�M�i�B�i�H�2�/ �G�2���b�i �S���i�? �A�M�i�2�`�7�2�`�2�M�+�2
�"�2���+�Q�M�B�M�; �U�G�A�"�S�V �7�Q�` �i�?�2 �/�B�b�b�2�K�B�M���i�B�Q�M �Q�7 �b�2�M�b�Q�` �`�2���/�B�M�;�b �B�M �A�Q�h�X �G�A�"�S �r���b �� �H�B�;�?�i�r�2�B�;�?�i �T���i�? �b�2�H�2�+�i�B�Q�M
�K�Q�/�2�H�- �r�?�B�+�? �+�Q�M�b�i�`�m�+�i�2�/ �� �`�Q�m�i�B�M�; �b�T���M�M�B�M�; �i�`�2�2 �r�B�i�? �B�i�b �`�Q�Q�i ���i �i�?�2 �b�B�M�F �M�Q�/�2 �i�?�`�Q�m�;�? �� �b�2���b�Q�M���H �#�2���+�Q�M�B�M�;
�K�2�+�?���M�B�b�K�X �h�?�B�b �T�`�Q�i�Q�+�Q�H ���b�b�m�`�2�/ �2�M�?���M�+�2�/ �T�2�`�7�Q�`�K���M�+�2 �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �i�?�`�Q�m�;�?�T�m�i�- �b�+���H���#�B�H�B�i�v�- ���M�/ �7���B�H�m�`�2
�`�2�+�Q�p�2�`�v ���M�/ �T�Q�r�2�` �+�Q�M�b�m�K�T�i�B�Q�M �Q�p�2�` �i�?�2 �Q�i�?�2�` �T�`�Q�i�Q�+�Q�H�b�- �H�B�F�2 �_�S�G ���M�/ �*�Q�H�H�2�+�i�B�Q�M �h�`�2�2 �S�`�Q�i�Q�+�Q�H �U�*�h�S�V�X

�S�B�2�`�;�B�m�b�2�T�T�2 �.�B �J���`�+�Q �2�i ���H�X �(�9�d�) ���M���H�v�x�2�/ �i�?�2 �B�M�i�2�`�/�2�T�2�M�/�2�M�+�2 �#�2�i�r�2�2�M �i�?�2 �J���* ���M�/ �i�?�2 �A�M�i�2�`�M�2�i �1�M�@
�;�B�M�2�2�`�B�M�; �h���b�F �6�Q�`�+�2 �U�A�1�h�6�V �_�S�G �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �B�M �A�Q�h�X �h�?�2�M�- �� �K���i�?�2�K���i�B�+���H �7�`���K�2�r�Q�`�F �r���b �K�Q�/�2�H�2�/ �7�Q�`
�B�K�T�`�Q�p�B�M�; �i�?�2 �b�i���M�/���`�/ �#�v �i�?�2 �+�Q�Q�T�2�`���i�B�p�2 �Q�T�i�B�K�B�x���i�B�Q�M �Q�7 �i�?�2 �J���* ���M�/ �i�?�2 �T���`���K�2�i�2�`�b �Q�7 �i�?�2�`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X
�h�?�2 �`�Q�m�i�B�M�; �H���v�2�` �T���`���K�2�i�2�`�b �+�Q�M�b�B�/�2�`�2�/ �7�Q�` �i�?�2 �b�B�K�m�H���i�B�Q�M �r�2�`�2 �_�@�K�2�i�`�B�+ ���M�/ �Z�@�K�2�i�`�B�+�- ���M�/ �i�?�2 �M�Q�/�2 �2�M�2�`�;�v
�+�Q�M�b�m�K�T�i�B�Q�M �r���b �`�2�/�m�+�2�/ �#�v �k�y�W�X

�J�Q�?�b�2�M �>���H�H���D ���b�;�?���` ���M�/ �L���b�B�#�2�? �J�Q�?���K�K���/�x���/�2�? �(�9�N�) �/�2�p�B�b�2�/ �� �+�`�B�i�B�+���H �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�- �2�M�i�B�i�H�2�/
�J�2�b�b���;�2 �Z�m�2�m�B�M�; �h�2�H�2�K�2�i�`�v �h�`���M�b�T�Q�`�i �U�J�Z�h�h�V�- �7�Q�` �#�m�B�H�/�B�M�; �i�?�2 �+�Q�M�M�2�+�i�B�Q�M �#�2�i�r�2�2�M �i�?�2 �T�?�v�b�B�+���H �r�Q�`�H�/ ���M�/
�i�?�2 �`�2���H �r�Q�`�H�/�X �h�?�2 �T�`�B�K���`�v �B�M�i�2�M�i�B�Q�M �Q�7 �i�?�B�b �`�2�b�2���`�+�? �r���b �i�Q �B�K�T�`�Q�p�2 �i�?�2 �J�2�b�b���;�2 �Z�m�2�m�B�M�; �U�J�Z�V �a�2�`�p�B�+�2
�+�Q�K�T�Q�M�2�M�i�b �m�i�B�H�B�x�2�/ �7�Q�` �+�Q�M�M�2�+�i�B�M�; �i�?�2 �/�B�b�i�B�M�+�i �b�Q�7�i�r���`�2 ���T�T�H�B�+���i�B�Q�M�b�X �h�?�2 �K���B�M �b�B�;�M�B�}�+���M�+�2 �Q�7 �i�?�B�b �b�+�?�2�K�2 �r���b
�2���b�v �B�K�T�H�2�K�2�M�i���i�B�Q�M�- �H�B�;�?�i�- �`�2�/�m�+�2�/ �/�2�H���v�- ���M�/ �H�Q�r �#���M�/�r�B�/�i�? �b�v�b�i�2�K�X

�u�m�t�B�M �G�B�m �2�i ���H�X �(�8�R�) �/�2�b�B�;�M�2�/ ���M �2�M�2�`�;�v�@�2�{�+�B�2�M�i �6���b�i �/���i�� �+�Q�H�H�2�+�i�B�Q�M�7�Q�` �M�Q�/�2�b �6���` ���r���v �7�`�Q�K�i�?�2 �b�B�M�F ���M�/
�a�H�Q�r �/���i�� �+�Q�H�H�2�+�i�B�Q�M �7�Q�` �M�Q�/�2�b �*�H�Q�b�2 �i�Q �i�?�2 �b�B�M�F �U�6�6�a�*�V ���T�T�`�Q���+�?�- �7�Q�` �`�2�/�m�+�B�M�; �i�?�2 �1�1�. ���M�/ �+�Q�M�}�;�m�`���i�B�Q�M
�+�Q�K�T�H�2�t�B�i�v �Q�7 �A�Q�h �M�2�i�r�Q�`�F�X �h�?�B�b �6�6�a�* ���b�b�m�`�2�/ �i�?�2 �#�2�i�i�2�` �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 ���M�/ �2�M�2�`�;�v �+�Q�M�b�2�`�p���i�B�Q�M �r�?�2�M
�+�Q�K�T���`�2�/ �i�Q �i�?�2 �Q�i�?�2�` �/�B�`�2�+�i �7�Q�`�r���`�/�B�M�; ���M�/ �b�B�M�;�H�2 �}�t�2�/ �i�?�`�2�b�?�Q�H�/ �K�2�i�?�Q�/�Q�H�Q�;�B�2�b�X

�J�2�M�;�@�a�?�B�m���M �S���M ���M�/ �a�?�m�@�q�2�B �u���M�; �(�e�R�) �B�M�i�`�Q�/�m�+�2�/ �� �H�B�;�?�i�r�2�B�;�?�i ���M�/ �/�B�b�i�`�B�#�m�i�2�/ �;�2�Q�;�`���T�?�B�+ �K�m�H�i�B�+���b�i
�`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �i�?���i �?���/ �i�?�`�2�2 �T�?���b�2�b�X �h�?�2 �}�`�b�i �T�?���b�2 �b�2�H�2�+�i�2�/ �i�?�2 �B�M�i�2�`�K�2�/�B���i�2 �M�Q�/�2�b �i�Q �`�2���+�? �i�?�2 �K�m�H�i�B�+���b�i
�/�2�b�i�B�M���i�B�Q�M�b�X �h�?�2 �b�2�+�Q�M�/ �T�?���b�2 �2�H�B�K�B�M���i�2�/ �i�?�2 �H�Q�Q�T�b ���M�/ �i�`�B�K�b �`�Q�m�i�2�b �+�Q�M�b�i�`�m�+�i�2�/ �B�M �i�?�2 �T�`�2�p�B�Q�m�b �T�?���b�2�X �h�?�2
�i�?�B�`�/ �T�?���b�2 �2�M�b�m�`�2�/�- �B�7 �i�?�2 �b�2�H�2�+�i�2�/ �K�m�H�i�B�+���b�i �H�B�M�F�b �+�Q�m�H�/ �#�2 �K�2�`�;�2�/�X �h�?�B�b �i�2�+�?�M�B�[�m�2 �/�2�+�`�2���b�2�/ �i�?�2 �i�`���M�b�K�B�b�b�B�Q�M
�H�B�M�F�b ���M�/ �b�?�Q�`�i�2�M�b �T���i�? �H�2�M�;�i�?�b �B�M �i�?�2 �+�Q�M�b�i�`�m�+�i�2�/ �K�m�H�i�B�+���b�i �T���i�?�b�X ���H�b�Q�- �B�i �`�2�/�m�+�2�/ �i�?�2 �K�m�H�i�B�+���b�i �H���i�2�M�+�v�X

�j�X ���M���H�v�b�B�b ���M�/ �/�B�b�+�m�b�b�B�Q�M�X�h�?�B�b �b�2�+�i�B�Q�M �T�`�2�b�2�M�i�b �i�?�2 ���M���H�v�b�B�b ���M�/ �/�B�b�+�m�b�b�B�Q�M �Q�7 �i�?�2 �T���`���K�2�i�2�`�b �+�Q�M�b�B�/�@
�2�`�2�/ �7�Q�` �i�?�2 �b�2�+�m�`�2 �`�Q�m�i�B�M�;�- �i�Q�Q�H�b �m�b�2�/ ���M�/ �K�2�i�`�B�+�b �m�b�2�/ �B�M �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �7�Q�` �2�t�T�H�Q�`�B�M�; �i�?�2 �/�B�b�i�B�M�+�i �`�Q�m�i�B�M�;
�T�`�Q�i�Q�+�Q�H�b �B�M �i�?�2 �A�Q�h �T�H���i�7�Q�`�K�X

���M���H�v�b�B�b �#���b�2�/ �Q�M �i�?�2 �v�2���`�X�h�?�2 ���M���H�v�b�B�b �Q�7 �8�k �`�2�b�2���`�+�? �T���T�2�`�b �m�i�B�H�B�x�2�/ �7�Q�` �i�?�2 �b�2�+�m�`�2 �A�Q�h �_�Q�m�i�B�M�; �+���`�`�B�2�/
�Q�m�i �B�M �i�?�2 ���b�T�2�+�i �Q�7 �i�?�2 �T�m�#�H�B�b�?�2�/ �v�2���` �B�b �2�H���#�Q�`���i�2�/ �B�M �i�?�B�b �b�m�#�b�2�+�i�B�Q�M�X �h�?�2 ���M���H�v�b�B�b �K���/�2 �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2
�v�2���` �Q�7 �T�m�#�H�B�+���i�B�Q�M �B�b �/�2�T�B�+�i�2�/ �B�M �}�;�m�`�2 �j�X�R�X ���K�Q�M�; �i�?�2 �8�k �T���T�2�`�b �+�?�Q�b�2�M �7�Q�` �i�?�2 ���M���H�v�b�B�b�- �K�Q�b�i �Q�7 �i�?�2 �`�2�b�2���`�+�?
�T���T�2�`�b �r�2�`�2 �T�m�#�H�B�b�?�2�/ �B�M �k�y�R�d�X

���M���H�v�b�B�b �#���b�2�/ �Q�M �i�?�2 �Q�#�D�2�+�i�B�p�2 �T��� �̀��K�2�i�2�`�b�X�h�?�B�b �b�m�#�b�2�+�i�B�Q�M �/�2�H�B�#�2�`���i�2�b �i�?�2 ���M���H�v�b�B�b �+���`�`�B�2�/ �Q�m�i �#�v �+�Q�M�b�B�/�2�`�@
�B�M�; �i�?�2 �Q�#�D�2�+�i�B�p�2 �T���`���K�2�i�2�`�b�- �H�B�F�2 �2�M�2�`�;�v�- �i�`�m�b�i�- ���M�/ �H�B�M�F �[�m���H�B�i�v�- �#���b�2�/ �Q�M �i�?�2�B�` �/�B�z�2�`�2�M�i �+�Q�K�#�B�M���i�B�Q�M�b�X �6�B�;�m�`�2
�j�X�k �/�B�b�T�H���v�b �i�?�2 ���M���H�v�b�B�b �+�?���`�i �#���b�2�/ �Q�M �i�?�2 �+�Q�M�b�B�/�2�`�2�/ �T���`���K�2�i�2�`�b�X �h�?�`�Q�m�;�? �i�?�B�b ���M���H�v�b�B�b�- �B�i �B�b �+�H�2���`�H�v �b�?�Q�r�M



�k�R�k �.�B�T���H�B �E�X �a�?�2�M�/�2�- �u�Q�;�2�b�? ���M�;���H�- �a�X�a�X �a�Q�M���p���M�2

�6�B�;�X �j�X�k�X���M���H�v�b�B�b �#���b�2�/ �Q�M �i�?�2 �Q�#�D�2�+�i�B�p�2 �T��� �̀��K�2�i�2�`�b �+�Q�M�b�B�/�2� �̀2�/

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

�i�?���i �M�2���`�H�v �d�d�W �7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �?���p�2 �m�b�2�/ �2�M�2�`�;�v ���b �B�i�b �Q�#�D�2�+�i�B�p�2�X �R�k�W �7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �?���p�2 �m�b�2�/
�i�`�m�b�i ���M�/ �k�W �7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �?���p�2 �m�i�B�H�B�x�2�/ �i�?�2 �H�B�M�F �[�m���H�B�i�v ���b �i�?�2�Q�#�D�2�+�i�B�p�2 �T���`���K�2�i�2�`�X �L�2���`�H�v �d�W �7 �i�?�2
�`�2�b�2���`�+�? �T���T�2�`�b ���`�2 �#���b�2�/ �Q�M �i�?�2 �+�Q�K�#�B�M���i�B�Q�M �Q�7 �i�r�Q �Q�#�D�2�+�i�B�p�2�b�- �B�X�2�X�- �2�M�2�`�;�v ���M�/ �H�B�M�F �[�m���H�B�i�v ���M�/ �i�?�2 �`�2�K���B�M�B�M�;
�k�W �7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b ���`�2 �#���b�2�/ �Q�M �i�?�2 �T���`���K�2�i�2�`�b�- �2�M�2�`�;�v�- ���M�/ �i�`�m�b�i�X

���M���H�v�b�B�b �#���b�2�/ �Q�M �i�?�2 �2�p���H�m���i�B�Q�M �K�2�i�`�B�+�b�X�h�?�B�b �b�m�#�b�2�+�i�B�Q�M �/�2�K�Q�M�b�i�`���i�2�b �i�?�2 ���M���H�v�b�B�b �#���b�2�/ �Q�M �i�?�2 �/�B�z�2�`�2�M�i
�2�p���H�m���i�B�Q�M �K�2�i�`�B�+�b �m�b�2�/ �B�M �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b�X �h�?�2 ���M���H�v�b�B�b �+�?���`�i �#�m�B�H�i �#���b�2�/ �Q�M �i�?�2 �2�p���H�m���i�B�Q�M �K�2�i�`�B�+�b�- �b�m�+�?
���b �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�- �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�- �1�1�.�- �_�a�S�- �S�.�_�- �h�?�`�Q�m�;�?�T�m�i�- �S�Q�r�2�` �*�Q�M�b�m�K�T�i�B�Q�M�- ���M�/ �Q�p�2�`�?�2���/
���`�2 �/�2�T�B�+�i�2�/ �B�M �}�;�m�`�2 �j�X�j�X

�6�`�Q�K �}�;�m�`�2 �j�X�j�- �B�i �B�b �+�Q�M�p�2�v�2�/ �i�?���i �M�2���`�H�v �B�M �8�y�W �7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b�- �i�?�2 �b�B�K�m�H���i�B�Q�M �B�b �/�Q�M�2�B�M �i�2�`�K�b
�Q�7 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�- �1�1�.�- ���M�/ �S�.�_�X �A�M �i�?�2 �`�2�K���B�M�B�M�; �T���T�2�`�b�- �i�?�2 �b�B�K�m�H���i�B�Q�M �B�b �+���`�`�B�2�/ �Q�m�i �+�Q�M�+�2�`�M�B�M�;�i�?�2
�M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�- �_�a�S�- �i�?�`�Q�m�;�?�T�m�i�- �Q�p�2�`�?�2���/�- ���M�/ �T�Q�r�2�`�X

���M���H�v�b�B�b �#���b�2�/ �Q�M �a�B�K�m�H���i�B�Q�M �h�Q�Q�H�X�h�?�2 ���M���H�v�b�B�b �+���`�`�B�2�/ �Q�m�i �`�2�;���`�/�B�M�; �i�?�2 �b�B�K�m�H���i�B�Q�M �i�Q�Q�H �m�b�2�/ �B�M �i�?�2
�`�2�b�2���`�+�? �r�Q�`�F�b �B�b �T�`�2�b�2�M�i�2�/ �B�M �i�?�B�b �b�m�#�b�2�+�i�B�Q�M�X ���b�/�B�b�T�H���v�2�/ �B�M �i���#�H�2 �j�X�R�- �i�?�2 �p���`�B�Q�m�b �b�B�K�m�H���i�B�Q�M �i�Q�Q�H�b �m�i�B�H�B�x�2�/ ���`�2
�*�- �L�a�- �L�a�k�- �L�a�j�- �*�Q�Q�D���- �P�K�2�i �Y�Y�- �J���i�H���#�- �*�Y�Y�- �P�S�L�1�h �K�Q�/�2�H�2�`�- ���M�/ �*���b�i���H�B���X �h�?�B�b �i���#�H�2 �+�H�2���`�H�v �2�H�m�+�B�/���i�2�b
�i�?���i �i�?�2 �*�Q�Q�D�� �b�B�K�m�H���i�Q�` �B�b �2�K�T�H�Q�v�2�/ �B�M �K�Q�b�i �Q�7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b �r�?�2�M �+�Q�K�T���`�2�/ �i�Q �i�?�2 �`�2�b�2���`�+�?�b�X

���M���H�v�b�B�b �#���b�2�/ �Q�M �i�?�2 �M�2�i�r�Q�`�F �b�B�x�2�X�h�?�2 ���M���H�v�b�B�b �+���`�`�B�2�/ �Q�m�i �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �M�2�i�r�Q�`�F �b�B�x�2 �B�M �/�B�z�2�`�2�M�i
�`�2�b�2���`�+�? �r�Q�`�F�b �B�b �/�2�K�Q�M�b�i�`���i�2�/ �B�M �i�?�B�b �b�m�#�b�2�+�i�B�Q�M�X �h���#�H�2 �j�X�k �b�?�Q�r�b �i�?�2 ���M���H�v�b�B�b �#���b�2�/ �Q�M �i�?�2 �M�2�i�r�Q�`�F �b�B�x�2�X
�6�`�Q�K �i�?�2 �i���#�H�2�- �B�i �B�b �/�2�H�B�#�2�`���i�2�/ �i�?���i �K�Q�b�i �Q�7 �i�?�2 �`�2�b�2���`�+�? �r�Q�`�F�b �?���p�2 �m�b�2�/ �M�2���`�H�v �8�y �i�Q �R�y�y �M�Q�/�2�b ���b �i�?�2�B�`
�M�2�i�r�Q�`�F �b�B�x�2 �7�Q�` �i�?�2 �b�B�K�m�H���i�B�Q�M�X

�9�X �_�2�b�2���`�+�? �;���T�b ���M�/ �B�b�b�m�2�b�X�h�?�B�b �b�2�+�i�B�Q�M �/�2���H�b �r�B�i�? �i�?�2 �p���`�B�Q�m�b �`�2�b�2���`�+�? �;���T�b ���M�/ �B�b�b�m�2�b �B�M �i�?�2 �/�B�z�2�`�2�M�i
�A�Q�h �_�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b�X

�h�?�2 �b�B�K�m�H���i�B�Q�M �Q�m�i�+�Q�K�2 �B�H�H�m�b�i�`���i�2�b �i�?���i �i�?�2 �`�Q�m�i�B�M�; �b�2�i�m�T �/�2�H���v �Q�7 �i�?�2 �1�1�S�_ ���H�;�Q�`�B�i�?�K �(�k�) �B�b �K���`�;�B�M���H�H�v



�� �*�Q�K�T�`�2�?�2�M�b�B�p�2 �a�m�`�p�2�v �Q�7 �i�?�2 �_�Q�m�i�B�M�; �a�+�?�2�K�2�b �7�Q�` �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�k�R�j

�h���#�H�2 �j�X�R
���M���H�v�b�B�b �#���b�2�/ �Q�M �i�?�2 �a�B�K�m�H���i�B�Q�M �h�Q�Q�H

�a�B�K�m�H���i�B�Q�M �h�Q�Q�H ResearchP apers
�* �(�8�k�)

�L�a �(�j�y�)
�L�a�k �(�k�)�- �(�9�)�-�(�8�)�- �(�R�R�)�-�(�R�d�)�-�(�k�3�)�-�(�9�3�)
�L�a�j �(�k�9�)�-�(�j�8�)�-�(�j�N�)

�*�Q�Q�D�� �(�e�)�-�(�R�j�)�-�(�R�e�)�-�(�R�3�)�-�(�k�y�)�-�(�k�k�)�-�(�k�d�)�-�(�j�d�)�-�(�j�3�)�-�(�9�R�)�-�( �9�8�)�-�(�9�e�)�-�(�9�d�)�-�(�9�3�)�-�(�8�y�)
�P�K�M�2�i �Y�Y �(�R�)�-�(�j�)�-�(�R�9�)�-�(�8�R�)

�(�J���i�H���#�) �(�d�)�- �(�R�8�)�- �(�R�N�)�- �(�9�9�)
�(�*�Y�Y�) �(�R�k�)�- �(�j�R�)�- �(�j�k�)�- �(�j�9�)

�P�S�L�1�h �K�Q�/�2�H�2�` �(�k�e�)�-�(�j�j�)�- �(�j�e�)
�*���b�i���H�B�� �(�9�y�)

�h���#�H�2 �j�X�k
���M���H�v�b�B�b �#���b�2�/ �Q�M �L�2�i�r�Q�`�F �a�B�x�2

�L�m�K�#�2�` �Q�7 �M�Q�/�2�b ResearchP apers
�y�@�R�y �M�Q�/�2�b �(�k�N�)�- �(�9�k�)
�R�y�@�8�y �M�Q�/�2�b �(�(�k�)�-�(�R�R�)�- �(�R�j�)�- �(�R�e�)�- �(�k�k�)�- �(�k�j�)�- �(�j�e�)�- �(�9�8�)�- �(�9�d�)
�8�y�@�R�y�y �M�Q�/�2�b�(�9�)�- �(�d�)�- �(�R�8�)�- �(�R�3�)�- �(�R�N�)�- �(�k�y�)�- �(�k�8�)�- �(�k�d�)�-�(�k�3�)�- �(�j�y�)�- �(�j�j�)�- �(�j�8�)�- �(�j�3�)�- �(�9�y�)�- �(�9�R�) �)
�R�y�y�@�8�y�y �M�Q�/�2�b �(�R�)�- �(�8�)�- �(�3�)�- �(�R�k�)�- �(�R�9�)�- �(�k�9�)�- �(�k�e�)�- �(�j�R�)�-�(�j�d�)�- �(�j�N�)
�8�y�y�@�R�8�y�y �M�Q�/�2�b �(�k�R�)�- �(�8�R�)
�R�8�y�y�@�k�8�y�y �M�Q�/�2�b �(�N�)�- �(�8�y�)

�B�M�+�`�2���b�2�/ �#�v �y�X�9�K�b ���M�/ �i�?�2�`�2�#�v�- �`�2�/�m�+�B�M�; �i�?�2 �_�a�S �Q�7 �`�Q�m�i�B�M�; �#�v �R�X�3�W�+�Q�K�T���`�2�/ �i�Q �i�?�2 ���P�.�o �T�`�Q�i�Q�+�Q�H�X �A�M �i�?�2
�`�Q�m�i�B�M�; �i�`�2�2 �#���b�2�/ �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�- �J�a�h�@�S�a�P �(�R�8�)�- �i�?�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �i�B�K�2 �B�b �?�B�;�?�2�` �r�?�2�M �+�Q�K�T���`�2�/
�i�Q �i�?�2 �i�`���/�B�i�B�Q�M���H �M�2�i�r�Q�`�F�b�X �h�?�B�b �+�Q�m�H�/ �#�2 �`�2�b�Q�H�p�2�/ �#�v �i�?�2 �2�K�T�H�Q�v�K�2�M�i �Q�7 �i�?�2 �2�M�/ �/�2�p�B�+�2�b �B�M�b�i�2���/ �Q�7 �i�?�2 �#���b�2
�b�i���i�B�Q�M �7�Q�` �i�?�2 �+�H�m�b�i�2�` �?�2���/ �b�2�H�2�+�i�B�Q�M�X �A�M �i�?�2 �7�m�x�x�v �H�Q�;�B�+�@�#���b�2�/ �*�"�_�h �(�8�)�- �i�?�2 �K���B�M �H�B�K�B�i���i�B�Q�M �B�b �i�?���i �i�?�2
�M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�- �i�`���M�b�K�B�b�b�B�Q�M �`���M�;�2 ���M�/ �i�?�`�Q�m�;�?�T�m�i �`�2�/�m�+�2�b �r�B�i�? �i�?�2 �B�M�+�`�2���b�2 �B�M �i�?�2 �M�m�K�#�2�` �Q�7 �M�Q�/�2�b�X �A�M
�i�?�2 �+�Q�M�i�2�M�i�@�#���b�2�/ �*�*�_ �T�`�Q�i�Q�+�Q�H �(�3�)�- �i�?�2 �/�B�b�i�B�M�+�i �i�v�T�2�b �Q�7 �+�Q�M�i�2�M�i �+���M �#�2 �`�2�;���`�/�2�/ �#�v �i�?�2 �B�K�T�`�Q�p�2�K�2�M�i �B�M �i�?�2
�+�Q�M�i�2�M�i �/�2�}�M�B�i�B�Q�M �#�v �i�?�2 �B�M�+�Q�`�T�Q�`���i�B�Q�M �Q�7 �i�?�2 �2�K�2�`�;�B�M�; �T�`�Q�+�2�b�b�B�M�; �b�+�?�2�K�2�b�X �h�?�2 �a�.�q�L �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �(�k�8�)
���`�2 �M�Q�i �T�`�2�7�2�`�`�2�/ �7�Q�` �i�?�2 �/�v�M���K�B�+ �b�+�2�M���`�B�Q�b ���b �B�i �B�b �K���B�M�H�v �b�m�B�i���#�H�2 �7�Q�` �i�?�2 �b�i���i�B�+ �M�2�i�r�Q�`�F �2�M�p�B�`�Q�M�K�2�M�i �r�B�i�?
�}�t�2�/ �M�Q�/�2 �H�Q�+���i�B�Q�M �r�B�i�? �K�B�M�B�K�m�K �K�Q�#�B�H�B�i�v�X �h�?�2 �_�S�G �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �(�j�d�) �B�b ���z�2�+�i�2�/ �#�v �m�M�`�2�H�B���#�B�H�B�i�v �B�b�b�m�2�b
���M�/ �?�B�;�? �S�G�_ �#�2�+���m�b�2 �Q�7 �i�?�2 �H���+�F �Q�7 �H�B�M�F �[�m���H�B�i�v �B�M�b�B�;�?�i�- �r�?�B�+�? �i�?�2�`�2�#�v�- �`�2�b�m�H�i�b �B�M �i�?�2 �b�2�H�2�+�i�B�Q�M �Q�7 �m�M�`�2�H�B���#�H�2
�H�B�M�F�b ���b �b�m�#�Q�T�i�B�K���H �T���i�?�b�X �A�M �i�?�2 �H�B�M�F �#���b�2�/ �`�Q�m�i�B�M�; �(�j�j�)�- �i�?�2 �`�Q�m�i�B�M�; �/�2�H���v �B�b �2�b�+���H���i�2�/ ���H�Q�M�; �r�B�i�? �i�?�2 �`�2�/�m�+�i�B�Q�M
�B�M �i�?�2 �_�a�S�X �h�?�2 �Q�i�?�2�` �/�`���r�#���+�F�b ���`�2 �i�?�2 �T���+�F�2�i �H�Q�b�b �B�b �b�2�p�2�`�2 �#�2�+���m�b�2 �Q�7 �i�?�2 �m�M�`�2�H�B���#�B�H�B�i�v �Q�7 �+�Q�M�i�`�Q�H �/���i���- �i�?�2
�K�2�b�b���;�2 �/�2�H�B�p�2�`�v �B�b �M�Q�i �2�M�b�m�`�2�/ ���M�/ �i�?�2 �`�Q�m�i�2 �K���B�M�i�2�M���M�+�2 ���M�/ �`�2�b�i�Q�`���i�B�Q�M �B�b �2�t�T�2�M�b�B�p�2�X

�h�?�2 �G�P���.�M�; �_�Q�m�i�B�M�; �S�`�Q�i�Q�+�Q�H �(�9�y�) �B�b �M�Q�i �+�?�Q�b�2�M ���b �� �b�+���H���#�H�2 ���H�i�2�`�M���i�2 ���b �i�?�2 �T�`�Q�i�Q�+�Q�H �T�2�`�7�Q�`�K���M�+�2
�/�2�+�`�2���b�2�b �r�B�i�? �i�?�2 �B�M�+�`�2���b�2 �B�M �i�?�2 �M�2�i�r�Q�`�F �b�B�x�2�X �>�2�M�+�2�- �7�Q�` �i�?�2 �+�Q�M�+�H�m�b�B�p�2 �/�2�}�M�B�i�B�Q�M�- �� �/�2�i���B�H�2�/ �b�i�m�/�v �B�b �i�Q �#�2
�K���/�2�X �"�v �i�?�2 �2�K�T�H�Q�v�K�2�M�i �Q�7 �i�?�2 �_�S�G �T�`�Q�i�Q�+�Q�H �T�`�Q�p�B�/�2�/ �r�B�i�? �a�A�a�G�P�6 �(�8�y�) ���b ���M �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M�- �i�?�2 �A�Q�h
�b�2�+�m�`�B�i�v �B�b �2�M�?���M�+�2�/ �B�M �i�?�2 ���p�2�`���;�2�/ �b�B�x�2�/ �m�M�B�p�2�`�b�B�i�B�2�b�X �>�Q�r�2�p�2�`�- �i�?�2 �b�i�Q�`���;�2 �b�B�x�2 �B�M�+�`�2���b�2�b �r�B�i�? �i�?�2 �B�K�T�`�Q�p�2�K�2�M�i
�B�M �i�?�2 �M�2�i�r�Q�`�F �b�B�x�2�X �h�?�2 �`�2�b�2���`�+�? �+���M �#�2 �7�m�`�i�?�2�` �2�t�i�2�M�/�2�/ �#�v �+�Q�M�+�2�`�M�B�M�; �i�?�2 �;�2�M�2�`���i�2�/ �Q�p�2�`�?�2���/ �7�Q�` �i�?�2 �M�2�i�r�Q�`�F
�b�m�B�i���#�B�H�B�i�v �/�B�b�+�Q�p�2�`�v ���M�/ �i�?�2 �m�i�B�H�B�x���i�B�Q�M �Q�7 �K�m�H�i�B�T�H�2 �.�P�.���:�b�- �7�Q�` �i�?�2 �b�2�+�m�`�2 �`�Q�m�i�B�M�; �#�2�i�r�2�2�M �`�Q�Q�i�b�X �A�M �i�?�2 �L�G�1�1
���H�;�Q�`�B�i�?�K �(�j�R�)�- �i�?�2 �?�Q�T �+�Q�m�M�i ���M�/ �i�?�2 �`�2�b�B�/�m���H �2�M�2�`�;�v �Q�7 �M�Q�/�2�b ���`�2 �+�Q�M�+�2�`�M�2�/ �7�Q�` �i�?�2 �b�?�Q�`�i�2�b�i �T���i�? �/�B�b�+�Q�p�2�`�v�X
�h�?�B�b ���H�;�Q�`�B�i�?�K �H�2���/�b �i�Q �2�M�?���M�+�2�/ �+�Q�M�b�m�K�T�i�B�Q�M �Q�7 �2�M�2�`�;�v�- �r�?�B�+�? �H�2���/�b �i�Q ���M �B�M�+�`�2���b�2 �B�M �b�2�i�m�T �/�2�H���v �7�Q�` �`�Q�m�i�B�M�;
���M�/ �`�2�/�m�+�2�b �i�?�2 �_�a�S�X �h�?�2 �Z�Q�a �K�2�i�`�B�+ �+���M ���H�b�Q �#�2 �+�Q�M�b�B�/�2�`�2�/ �7�Q�` �T�2�`�7�Q�`�K���M�+�2 �B�K�T�`�Q�p�2�K�2�M�i�X �h�?�2 �*���a�*�_
�`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H �(�R�N�) �;���i�?�2�`�b �i�?�2 �+�Q�M�i�2�t�i �F�M�Q�r�H�2�/�;�2 �7�`�Q�K �i�?�2 �M�2�B�;�?�#�Q�`�B�M�; �M�Q�/�2�b�- �H�2���/�B�M�; �i�Q �2�M�?���M�+�2�/ �2�M�2�`�;�v
�+�Q�M�b�m�K�T�i�B�Q�M �#�v �i�?�2 �M�Q�/�2�b�X �h�?�B�b ���H�;�Q�`�B�i�?�K �+���M �#�2 �K���/�2 �b�2�H�7�@�Q�T�i�B�K�B�x�B�M�; �#�v �i�?�2 �T�`�Q�p�B�b�B�Q�M �Q�7 �b���i�B�b�7���+�i�Q�`�v �+�Q�M�i�2�t�i
�B�M�b�B�;�?�i �B�M�i�Q �i�?�2 �M�Q�/�2�b�X

�.�m�2 �i�Q �i�?�2 �+�Q�M�b�2�`�p���i�B�p�2�M�2�b�b �Q�7 �i�?�2 �*�?�2�`�M �Q�z ���T�T�`�Q�t�B�K���i�B�Q�M �B�M �(�e�k�)�- �i�?�2 �/�2�H���v �#�Q�m�M�/ ���H�r���v�b �K�2�i ���i �i�?�2
�2�t�T�2�M�b�2 �Q�7 �+�Q�M�b�m�K�B�M�; �K�Q�`�2 �i�`���M�b�K�B�i �T�Q�r�2�`�X �A�M �(�e�y�)�- �i�?�2 �6�G�_ �?���/ �i�?�2 �T�`�Q�#�H�2�K �Q�7 �H���`�;�2 �2�M�/�@�i�Q�@�2�M�/ �/�2�H���v �r�?�B�+�?
�r���b �+���m�b�2�/ �#�v �i�?�2 �B�M�+�`�2���b�B�M�; �M�m�K�#�2�` �Q�7 �T���+�F�2�i�b ���M�/ �i�?�2 �?�Q�T �i�Q �i�`���M�b�7�2�` �i�?�2 �T���+�F�2�i �i�Q �`�Q�Q�i�X �h�?�2 �`�2�b�m�H�i�b ���`�2
�;�Q�Q�/ �B�M �(�e�R�)�- �#�m�i �B�i �?���b �H�B�K�B�i�2�/ �2�z�2�+�i�X �h�?�2 �/���i�� �T���+�F�2�i �b�B�x�2�b �/�B�/ �M�Q�i �#�`�B�M�; �K�m�+�? �2�z�2�+�i �Q�M �i�?�2 �`�2�b�m�H�i �b�B�M�+�2 �i�?�2



�k�R�9 �.�B�T���H�B �E�X �a�?�2�M�/�2�- �u�Q�;�2�b�? ���M�;���H�- �a�X�a�X �a�Q�M���p���M�2

�i�`���M�b�K�B�i�i�B�M�; ���M�/ �`�2�+�2�B�p�B�M�; �i�B�K�2�b �Q�M �/���i�� �T���+�F�2�i�b ���`�2 �b�?�Q�`�i�- ���M�/ �K�Q�b�i �2�M�2�`�;�v �r���b �+�Q�M�b�m�K�2�/ �r�?�B�H�2 �M�Q�/�2�b ���`�2
�B�/�H�2 �B�M �i�?�2�B�` ���+�i�B�p�2 �K�Q�/�2�X �A�b�b�m�2�b�- �H�B�F�2 ���M �B�M�D�2�+�i�B�Q�M �Q�7 �7���H�b�2 �B�M�7�Q�`�K���i�B�Q�M �B�M�i�Q �i�?�2 �M�2�i�r�Q�`�F�- �r�B�`�2�H�2�b�b �#�`�Q���/�+���b�i
�Q�7 �K�2�b�b���;�2�b�- ���M�/ �2���p�2�b�/�`�Q�T�T�B�M�; �;�`�2���i�H�v �M�2�;�Q�i�B���i�2 �i�?�2 �B�M�i�2�;�`�B�i�v �Q�7 �A�Q�h �+�Q�K�K�m�M�B�+���i�B�Q�M�X �J�Q�`�2�Q�p�2�`�- �/�m�2 �i�Q �i�?�2
�+�Q�M�b�i�`���B�M�2�/ �M���i�m�`�2 ���M�/ �b�2�H�7�@�Q�`�;���M�B�x�B�M�; ���i�i�`�B�#�m�i�2 �Q�7 �A�Q�h �b�2�M�b�Q�` �M�Q�/�2�b�- �i�?�2 �m�i�B�H�B�x���i�B�Q�M �Q�7 �� �b�Q�H�m�i�B�Q�M �+�2�M�i�`�2�/ �Q�M
�*�2�`�i�B�}�+���i�B�Q�M ���m�i�?�Q�`�B�i�B�2�b �U�*���V �p�B�� �+�Q�M�M�2�+�i�2�/ �b�2�`�p�2�`�b �+���m�b�2�b �2�t�+�2�b�b�B�p�2 �Q�#�b�+�m�`�B�i�v �7�Q�` �b�2�+�m�`�2 �`�Q�m�i�B�M�; ���K�Q�M�; �A�Q�h
�M�Q�/�2�b�X

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

�8�X �*�Q�M�+�H�m�b�B�Q�M�X�h�?�B�b �T���T�2�` �T�`�Q�p�B�/�2�b �� �`�2�p�B�2�r �Q�7 �i�?�2 �+�H���b�b�B�}�+���i�B�Q�M �Q�7 �p���`�B�Q�m�b �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b �2�K�T�H�Q�v�2�/
�B�M �i�?�2 �/�B�b�i�B�M�+�i �A�Q�h ���T�T�H�B�+���i�B�Q�M�b �B�M �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b�X �h�?�2 �T�`�B�K���`�v ���B�K �Q�7 �i�?�B�b ���`�i�B�+�H�2 �B�b �i�Q �`�2�p�B�2�r ���M�/ �H�2���`�M
�i�?�2 �b�2�p�2�`���H �A�Q�h �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�b �#�v ���M���H�v�x�B�M�; �i�?�2 �8�k �`�2�b�2���`�+�? �T���T�2�`�b �7�`�Q�K �A�1�1�1 �U�A�M�b�i�B�i�m�i�2 �Q�7 �1�H�2�+�i�`�B�+���H ���M�/
�1�H�2�+�i�`�Q�M�B�+�b �1�M�;�B�M�2�2�`�b�V�- �:�Q�Q�;�H�2 �a�+�?�Q�H���` ���M�/ �a�+�B�2�M�+�2 �.�B�`�2�+�i�X �h�?�2 ���M���H�v�b�B�b �B�b �+���`�`�B�2�/ �Q�m�i �B�M �i�2�`�K�b �Q�7 �v�2���` �Q�7
�T�m�#�H�B�+���i�B�Q�M�- �T���`���K�2�i�2�`�b�- �2�p���H�m���i�B�Q�M �K�2�i�`�B�+�b�- �M�2�i�r�Q�`�F �b�B�x�2�- �b�B�K�m�H���i�B�Q�M �i�Q�Q�H�- ���M�/ �i�?�2 ���/�Q�T�i�2�/ �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X
�h�?�2 �`�2�b�2���`�+�? �;���T�b ���M�/ �B�b�b�m�2�b ���`�2 ���H�b�Q �B�M�+�H�m�/�2�/ �B�M �i�?�B�b ���`�i�B�+�H�2 �7�Q�` �/�B�`�2�+�i�B�M�; �i�?�2 �`�2�b�2���`�+�? �i�Q�r���`�/�b �i�?�2 �m�i�B�H�B�x���i�B�Q�M
�Q�7 ���M �2�z�2�+�i�B�p�2 �`�Q�m�i�B�M�; �T�`�Q�i�Q�+�Q�H�X �"���b�2�/ �Q�M �i�?�2 �/�B�b�+�m�b�b�B�Q�M ���M�/ ���M���H�v�b�B�b�- �B�i �+���M �#�2 �b�m�K�K���`�B�b�2�/ �i�?���i �i�?�2 �2�M�2�`�;�v
�+�Q�M�b�m�K�T�i�B�Q�M �B�b �i�?�2 �p���b�i�H�v �+�Q�M�+�2�`�M�2�/ �Q�#�D�2�+�i�B�p�2 �T���`���K�2�i�2�` �B�M �K�Q�b�i �Q�7 �i�?�2 �`�2�b�2���`�+�? �r�Q�`�F�b �7�Q�` �i�?�2 �/�B�b�+�Q�p�2�`�v �Q�7 �#�2�i�i�2�`
�T�`�Q�i�Q�+�Q�H�X �h�?�2 �2�p���H�m���i�B�Q�M �K�2�i�`�B�+�b �`�2�;���`�/�2�/ �B�M �K�Q�`�2 �i�?���M �8�y�W �Q�7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�`�b ���`�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M�-
�1�1�. ���M�/ �S�.�_�X

�_�1�6�1�_�1�L�*�1�a

�(�R�)�E�X�- �J���+�?���/�Q�- �.�X�- �_�Q�b�{�`�B�Q�- �1�X�- �*�2�`�[�m�2�B�`���- ���X���X�6�X�- �G�Q�m�`�2�B�`�Q�- ���X�- �L�2�i�Q ���M�/ �C�X�L�X�- �a�Q�m�x���- �� � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H �#���b�2�/ �Q�M
�2�M�2� �̀;�v ���M�/ �H�B�M�F �[�m���H�B�i�v �7�Q�` �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b ���T�T�H�B�+���i�B�Q�M�b�- �b�2�M�b�Q�`�b�- �R�j �U�k�y�R�j�V�- �R�N�9�k�@�R�N�e�9�X

�(�k�)�a�@�>�X �S���`�F�- �a�X�- �*�?�Q ���M�/ �C�@�_�X�- �G�2�2�-�1�M�2� �̀;�v�@�2�{�+�B�2�M�i �T� �̀Q�#���#�B�H�B�b�i�B�+ � �̀Q�m�i�B�M�; ���H�;�Q�`�B�i�?�K �7�Q�` �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b�-�C�Q�m�`�M���H �Q�7 ���T�T�H�B�2�/
�J���i�?�2�K���i�B�+�b �U�k�y�R�9�V�X

�(�j�) �a�X���X�- �*�?�2�H�H�Q�m�;�-�1�M�2� �̀;�v�@�1�{�+�B�2�M�i �*�Q�M�i�2�M�i�@�"���b�2�/ �_�Q�m�i�B�M�; �B�M �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �C�Q�m�`�M���H �Q�7 �*�Q�K�T�m�i�2�` ���M�/ �*�Q�K�K�m�M�B�+���i�B�Q�M�b�-
�j �U�k�y�R�8�V�X

�(�9�)�h�X �Z�B�m�- �s�X �G�B�m�- �G�X �6�2�M�;�- �u�X �w�?�Q�m ���M�/ �E�X �w�?�2�M�;�- ���M �2�{�+�B�2�M�i �i� �̀2�2�@�#���b�2�/ �b�2�H�7�@�Q� �̀;���M�B�x�B�M�; �T� �̀Q�i�Q�+�Q�H �7�Q�` �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b�-
�A�1�1�1 ���+�+�2�b�b�- �9�- �U�k�y�R�e�V�- �T�T�X�j�8�j�8�@�j�8�9�e�-

�(�8�)�L�X �G�B�- �C�@�6�X �J��� �̀i�B�M�2�x�@�P� �̀i�2�;�� ���M�/ �o�X�>�X �.�B���x�- �G�l�@�A�M�i�2�H�H�B�;�2�M�i �*� �̀Q�b�b�@�H���v�2�` ���M�/ �_�2�H�B���#�H�2 �P�T�T�Q�`�i�m�M�B�b�i�B�+ �_�Q�m�i�B�M�; ���H�;�Q�`�B�i�?�K
�7�Q�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �L�2�i�r�Q�`�F�B�M�; ���M�/ �A�M�i�2�`�M�2�i ���`�+�?�B�i�2�+�i�m�`�2�- �U�k�y�R�d�V�X

�(�e�)�J�X �"�Q�m���x�B�x�- ���X �_���+�?�2�/�B�- �"�X ���#�/�2�H�7�2�i�i���?�-�1�*�@�J�_�S�G�, ���M �2�M�2� �̀;�v�@�2�{�+�B�2�M�i ���M�/ �K�Q�#�B�H�B�i�v �b�m�T�T�Q�`�i � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H �7�Q�` �A�M�i�2�`�M�2�i
�Q�7 �J�Q�#�B�H�2 �h�?�B�M�;�b�-�A�M �i�?�2 �T�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �R�9�i�? ���M�M�m���H �A�1�1�1 �*�Q�M�b�m�K�2�` �*�Q�K�K�m�M�B�+���i�B�Q�M�b �� �L�2�i�r�Q�`�F�B�M�; �*�Q�M�7�2�`�2�M�+�2
(CCNC )�- �G���b �o�2�;���b�- �L�o�- �l�a���- �C���M�m���`�v �U�k�y�R�d�V�X

�(�d�)�S�X�E�X �_�2�/�/�v ���M�/ �_�X �"���#�m�-���M �1�p�Q�H�m�i�B�Q�M���`�v �a�2�+�m� �̀2 �1�M�2� �̀;�v �1�{�+�B�2�M�i �_�Q�m�i�B�M�; �S� �̀Q�i�Q�+�Q�H �B�M �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �A�M�i�2�`�M���i�B�Q�M���H
�C�Q�m�`�M���H �Q�7 �A�M�i�2�H�H�B�;�2�M�i �1�M�;�B�M�2�2�`�B�M�; ���M�/ �a�v�b�i�2�K�b�- �R�y �U�k�y�R�d�V�- �j�j�d�@�j�9�e�X

�(�3�)�u�X �C�B�M�- �a�X �:�Q�`�K�m�b�- �S�X �E�m�H�F���`�M�B ���M�/ �J�X �a�Q�Q�`�B�v���#���M�/���`���-�*�Q�M�i�2�M�i �+�2�M�i�`�B�+ � �̀Q�m�i�B�M�; �B�M �A�Q�h �M�2�i�r�Q�`�F�b ���M�/ �B�i�b �B�M�i�2�;� �̀��i�B�Q�M �B�M
�_�S�G�- �*�Q�K�T�m�i�2�` �*�Q�K�K�m�M�B�+���i�B�Q�M�b�- �p�Q�H�X�3�N �U�k�y�R�e�V�- �3�d�@�R�y�9�X

�(�N�)�w�X �w�?�Q�m�- �C�X �h���M�;�- �G�@�C �w�?���M�;�- �E�X �L�B�M�; ���M�/ �Z�X �q���M�;�-�1�:�6�@�i� �̀2�2�, ���M �2�M�2� �̀;�v�@�2�{�+�B�2�M�i �B�M�/�2�t �i� �̀2�2 �7�Q�` �7���+�B�H�B�i���i�B�M�; �K�m�H�i�B�@� �̀2�;�B�Q�M
�[�m�2�`�v ���;�;� �̀2�;���i�B�Q�M �B�M �i�?�2 �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b�- �S�2�`�b�Q�M���H ���M�/ �m�#�B�[�m�B�i�Q�m�b �+�Q�K�T�m�i�B�M�;�- �R�3 �U�k�y�R�9�V�- �T�T�X�N�8�R�@�N�e�e�X

�(�R�y�)�a�X �_���x���- �>�X �a�?���7���;�?�- �E�X �>�2�r���;�2�- �_�X �>�m�K�K�2�M ���M�/ �h�X �o�Q�B�;�i�-�G�B�i�?�2�, �G�B�;�?�i�r�2�B�;�?�i �b�2�+�m� �̀2 �*�Q���S �7�Q�` �i�?�2 �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b�-
�A�1�1�1 �a�2�M�b�Q�`�b �C�Q�m�`�M���H�- �R�j �U�k�y�R�j�V�- �j�d�R�R�@�j�d�k�y�X

�(�R�R�)�*�X �E�?���`�F�Q�M�;�Q�`�- �h�X �*�?�B�i�?�`���H�2�F�?�� ���M�/ �_�X �o���`�;�?�2�b�2�-�� �a�.�L �*�Q�M�i� �̀Q�H�H�2�` �r�B�i�? �1�M�2� �̀;�v �1�{�+�B�2�M�i �_�Q�m�i�B�M�; �B�M �i�?�2 �A�M�i�2�`�M�2�i �Q�7
�h�?�B�M�;�b �U�A�Q�h�V�- �S�`�Q�+�2�/�B�� �*�Q�K�T�m�i�2�` �a�+�B�2�M�+�2�- �3�N �U�k�y�R�e�V�- �k�R�3�@�k�k�d�X

�(�R�k�)�a�@�*�X �>�m�- �*�@�>�X �h�b���B�- �u�@�*�X �G�m�- �J�@�a�X �S���M ���M�/ �u�@�*�X �h�b�2�M�;�- ���M �2�M�2� �̀;�v�@�2�{�+�B�2�M�i �K�m�H�i�B�+���b�i �T� �̀Q�i�Q�+�Q�H �7�Q�` �w�B�;�"�2�2�@�#���b�2�/ �M�2�i�@
�r�Q�`�F�b�- �A�M �i�?�2 �T�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �A�1�1�1 �B�M�i�2�`�M���i�B�Q�M���H �+�Q�M�7�2�`�2�M�+�2 �Q�M �q�B�`�2�H�2�b�b �*�Q�K�K�m�M�B�+���i�B�Q�M�b ���M�/ �L�2�i�r�Q�`�F�B�M�; �*�Q�M�7�2�`�2�M�+�2
�U�q�*�L�*�V�- �.�Q�?���- �Z���i���` �U�k�y�R�e�V�- �T�T�X �R�@�e�X

�(�R�j�)�J�X �"���M�?�- �L�X �L�;�m�v�2�M�- �E�@�>�X �S�?�m�M�;�- �G�X �L�;�m�v�2�M�- �L�X�>�X �h�?���M�? ���M�/ �E�X �a�i�2�2�M�?���m�i�-�1�M�2� �̀;�v �#���H���M�+�B�M�; �_�S�G�@�#���b�2�/ � �̀Q�m�i�B�M�; �7�Q�`
�A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �A�M �i�?�2 �T�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �a�B�t�i�? �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �*�Q�K�K�m�M�B�+���i�B�Q�M�b ���M�/ �1�H�2�+�i�`�Q�M�B�+�b
�U�A�*�*�1�V�- �>�� �G�Q�M�;�- �o�B�2�i�M���K �U�k�y�R�e�V�- �T�T�X�R�k�8�@�R�j�y�X

�(�R�9�)�a�X �>���K�`�B�Q�m�B ���M�/ �S�X �G�Q�`�2�M�x�-�"�B�Q�@�A�M�b�T�B� �̀2�/ �_�Q�m�i�B�M�; ���H�;�Q�`�B�i�?�K ���M�/ �1�{�+�B�2�M�i �*�Q�K�K�m�M�B�+���i�B�Q�M�b �r�B�i�?�B�M �A�Q�h�- �A�1�1�1 �L�2�i�r�Q�`�F�- �j�R
�U�k�y�R�d�V�- �T�T�X�d�9�@�d�N�X

�(�R�8�)�a�X �G�X �6�2�`�M���M�/�Q ���M�/ ���X �a�2�#���b�i�B���M�-�A�Q�h�, �a�K���`�i �>�Q�K�2�m�b�B�M�; �w�B�;�#�2�2 �*�H�m�b�i�2�`�B�M�; �J�B�M�B�K�m�K �a�T���M�M�B�M�; �h� �̀2�2 ���M�/ �S���`�i�B�+�H�2 �a�r���`�K
�P�T�i�B�K�B�x���i�B�Q�M �U�J�a�h�@�S�a�P�V�- �A�M�i�2�`�M���i�B�Q�M���H �C�Q�m�`�M���H �Q�7 �A�M�7�Q�`�K���i�B�Q�M �h�2�+�?�M�Q�H�Q�;�v �U�A�C�A�h�V�- �j �U�k�y�R�d�V�X



�� �*�Q�K�T�`�2�?�2�M�b�B�p�2 �a�m�`�p�2�v �Q�7 �i�?�2 �_�Q�m�i�B�M�; �a�+�?�2�K�2�b �7�Q�` �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�k�R�8

�(�R�e�)�>�X �E�?���`�`�m�7���- �>�X ���H�@�E���b�?�Q���b�?�- �u�X ���H�@�L�B�/���r�B�- �J�X �Z�X �J�Q�b�[�m�2�`�� ���M�/ ���X�>�X �E�2�K�T�- �.�v�M���K�B�+ �_�S�G �7�Q�` �K�m�H�i�B�@�?�Q�T � �̀Q�m�i�B�M�;
�B�M �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�- �A�M �i�?�2 �T�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �R�j�i�? �A�1�1�1 ���M�M�m���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �q�B�`�2�H�2�b�b �P�M�@�/�2�K���M�/ �L�2�i�r�Q�`�F �a�v�b�i�2�K�b
���M�/ �a�2�`�p�B�+�2�b �U�q�P�L�a�V�- �C���+�F�b�Q�M�- �q�u�- �l�a���- �T�T�X �U�k�y�R�d�V�- �R�y�y�@�R�y�j�X

�(�R�d�)�P�X �a���B�/�- �u�X ���H�#���;�Q� �̀v�- �J�X �L�Q�7���H ���M�/ �6�X���X �_���/�/���/�v�- �A�Q�h�@�_�h�S ���M�/ �A�Q�h�@�_�h�*�S�, ���/���T�i�B�p�2 �S� �̀Q�i�Q�+�Q�H�b �7�Q�` �J�m�H�i�B�K�2�/�B��
�h� �̀��M�b�K�B�b�b�B�Q�M �Q�p�2�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �1�M�p�B� �̀Q�M�K�2�M�i�b�- �A�1�1�1 ���+�+�2�b�b�- �8 �U�k�y�R�d�V�- �T�T�X�R�e�d�8�d�@�R�e�d�d�j�X

�(�R�3�)�_�X �l�H�H���?�- �h�X�.�X �>�B�2�m�- ���M�/ �"�@�a�X �E�B�K�-�� �J�m�H�i�B�@�J�2�i�`�B�+ �_�Q�m�i�B�M�; �S� �̀Q�i�Q�+�Q�H �7�Q�` �G�Q�r�@�S�Q�r�2�` ���M�/ �G�Q�b�b�v �L�2�i�r�Q�`�F�b�- �E�A�*�a �*�Q�M�7�2�`�2�M�+�2
�U�k�y�R�d�V�- �j�y�8�@�j�y�e�X

�(�R�N�)�w�X �*�?�2�M�- �>�X �q���M�;�- �u�X �G�B�m�- �6�X �"�m ���M�/ �w�X �q�2�B�-�� �+�Q�M�i�2�t�i�@���r��� �̀2 � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H �Q�M �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b �#���b�2�/ �Q�M �b�2�� �+�Q�K�T�m�i�B�M�;
�K�Q�/�2�H�- �C�Q�m�`�M���H �Q�7 �+�Q�K�T�m�i�2�`�b�- �d �U�k�y�R�k�V�- �N�e�@�R�y�8�X

�(�k�y�)�a�X ���X ���H�p�B�- �:�X���X �a�?���?�- ���M�/ �q�X �J���?�K�Q�Q�/�-�1�M�2� �̀;�v �2�{�+�B�2�M�i �;� �̀2�2�M � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H �7�Q�` �B�M�i�2�`�M�2�i �Q�7 �K�m�H�i�B�K�2�/�B�� �i�?�B�M�;�b�- �A�M �i�?�2
�T�`�Q�+�2�2�/�B�M�;�b �Q�7 �h�2�M�i�? �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �A�M�i�2�H�H�B�;�2�M�i �a�2�M�b�Q�`�b�- �a�2�M�b�Q�` �L�2�i�r�Q�`�F�b ���M�/ �A�M�7�Q�`�K���i�B�Q�M �S�`�Q�+�2�b�b�B�M�;
�U�A�a�a�L�A�S�V�- �a�B�M�;���T�Q�`�2 �U�k�y�R�8�V�- �R�@�e�X

�(�k�R�)�w�X ���X �E�?���M�- �C�X �l�H�H�`�B�+�?�- ���X �:�X �o�Q�v�B���i�x�B�b ���M�/ �S�X �>�2�`�`�K���M�M�-�� �h�`�m�b�i�@�#���b�2�/ �_�2�b�B�H�B�2�M�i �_�Q�m�i�B�M�; �J�2�+�?���M�B�b�K �7�Q�` �i�?�2 �A�M�i�2�`�M�2�i �Q�7
�h�?�B�M�;�b�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �R�k�i�? ���*�J �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M ���p���B�H���#�B�H�B�i�v�- �_�2�H�B���#�B�H�B�i�v ���M�/ �a�2�+�m�`�B�i�v ���_�1�a�ö�R�d
�U�k�y�R�d�V�- �T�T�X �R�@�e�X

�(�k�k�)�L�X �.�D�2�/�D�B�;�- �.�X �h���M�/�D���Q�m�B�- �6�X �J�2�/�D�2�F ���M�/ �A�X �_�Q�K�/�?���M�B�- �L�2�r �i�`�m�b�i �K�2�i�`�B�+ �7�Q�` �i�?�2 �_�S�G � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H�-�ô�-�A�M �i�?�2
�S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �3�i�? �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �A�M�7�Q�`�K���i�B�Q�M ���M�/ �*�Q�K�K�m�M�B�+���i�B�Q�M �a�v�b�i�2�K�b �U�A�*�A�*�a�V�- �A�`�#�B�/�-
�C�Q�`�/���M �U�k�y�R�d�V�- �T�T�X�j�k�3�@�j�j�8�X

�(�k�j�)���X ���H�M���b�b�2�` ���M�/ �>�X �a�m�M�-�� �6�m�x�x�v �G�Q�;�B�+ �h�`�m�b�i �J�Q�/�2�H �7�Q�` �a�2�+�m� �̀2 �_�Q�m�i�B�M�; �B�M �a�K���`�i �:�`�B�/ �L�2�i�r�Q�`�F�b�- �A�1�1�1 ���+�+�2�b�b�- �8 �U�k�y�R�d�V�-
�T�T�X�R�d�3�N�e�@�R�d�N�y�j�X

�(�k�9�)�.�X �*�?�2�M�- �:�X �*�?���M�;�- �.�X �a�m�M�- �C�X �G�B�- �C�X �C�B�� ���M�/ �s�X �q���M�;�-�h�_�J�@�A�Q�h�, �� �i�`�m�b�i �K���M���;�2�K�2�M�i �K�Q�/�2�H �#���b�2�/ �Q�M �7�m�x�x�v � �̀2�T�m�i���i�B�Q�M
�7�Q�` �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b�- �*�Q�K�T�m�i�2�` �a�+�B�2�M�+�2 ���M�/ �A�M�7�Q�`�K���i�B�Q�M �a�v�b�i�2�K�b�- �3 �U�k�y�R�R�V�- �T�T�X�R�k�y�d�@�R�k�k�3�X

�(�k�8�)�*�X �"�m�`���i�i�B�- ���X �a�i���D�F�B�+�- �:�X �:���`�/���b�2�p�B�+�- �a�X �J�B�H���`�/�Q�- �J�X �.�X ���#�`�B�;�M���M�B�- �a�X �J�B�D�Q�p�B�+�- �:�X �J�Q�`���#�B�i�Q ���M�/ �_�X �o�2�`�/�Q�M�2�-
�h�2�b�i�B�M�; �T� �̀Q�i�Q�+�Q�H�b �7�Q�` �i�?�2 �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b �Q�M �i�?�2 �1�m�q�A�M �T�H���i�7�Q�`�K�- �A�1�1�1 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �C�Q�m�`�M���H �j �U�k�y�R�e�V�- �R�k�9�@�R�j�j�X

�(�k�e�)�G�X �Z�B�M�; ���M�/ �G�X �*�Q�M�;�-�1�{�+�B�2�M�i �*�H�m�b�i�2�` �_�Q�m�i�B�M�; �.�2�b�B�;�M �m�M�/�2�` �i�?�2 �1�M�p�B� �̀Q�M�K�2�M�i �Q�7 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �"���b�2�/ �Q�M �G�Q�+���i�B�Q�M�- �A�M
�i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �A�M�i�2�H�H�B�;�2�M�i �h�`���M�b�T�Q�`�i���i�B�Q�M�- �"�B�; �.���i�� �� �a�K���`�i �*�B�i�v �U�A�*�A�h�"�a�V�-
�*�?���M�;�b�?���- �*�?�B�M�� �U�k�y�R�e�V�- �T�T�X �j�R�3�@�j�k�j�X

�(�k�d�)�L�X �a�Q�m�b���- �C�X�o�X�o�X �a�Q�#�`���H�- �C�X�C�X �_�Q�/�`�B�;�m�2�b�- �_�X���X�G�X �_���#�ü�H�Q ���M�/ �S�X �a�Q�H�B�+�-�1�_���P�6�, �� �M�2�r �_�S�G �T� �̀Q�i�Q�+�Q�H �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M
�7�Q�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b ���T�T�H�B�+���i�B�Q�M�b�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �k�M�/ �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �J�m�H�i�B�/�B�b�+�B�T�H�B�M���`�v �*�Q�M�7�2�`�2�M�+�2 �Q�M
�*�Q�K�T�m�i�2�` ���M�/ �1�M�2�`�;�v �a�+�B�2�M�+�2 �U�a�T�H�B�h�2�+�?�V�- �a�T�H�B�i�- �*�`�Q���i�B�� �U�k�y�R�d�V�- �T�T�X �R�@�8�X

�(�k�3�)�>�X�J�X ���H�/�Q�b���`�B�- �o�X �a�M���b�2�H ���M�/ ���X ���#�`���?���K�-�� �L�2�r �a�2�+�m�`�B�i�v �G���v�2�` �7�Q�` �A�K�T� �̀Q�p�B�M�; �i�?�2 �b�2�+�m�`�B�i�v �Q�7 �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b �U�A�Q�h�V�-�-
�A�M�i�2�`�M���i�B�Q�M���H �C�Q�m�`�M���H �Q�7 �*�Q�K�T�m�i�2�` �A�M�7�Q�`�K���i�B�Q�M �a�v�b�i�2�K�b ���M�/ �A�M�/�m�b�i�`�B���H �J���M���;�2�K�2�M�i ���T�T�H�B�+���i�B�Q�M�b �3 �U�k�y�R�e�V�- �k�d�8�@�k�3�j�X

�(�k�N�)�S�X �>�X �:�Q�K�2�b�- �h�X �q���i�i�2�v�M�2�- �S�X �:�?�Q�b�? ���M�/ �"�X �E�`�B�b�?�M���K���+�?���`�B�X�-�*�Q�K�T�2�i�B�i�B�Q�M�, �_�2�H�B���#�B�H�B�i�v �i�?� �̀Q�m�;�? �h�B�K�2�b�H�Q�i�i�2�/ �*�?���M�M�2�H
�>�Q�T�T�B�M�; ���M�/ �6�H�Q�Q�/�B�M�;�@�#���b�2�/ �_�Q�m�i�B�M�;�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 ���*�J �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �1�K�#�2�/�/�2�/ �q�B�`�2�H�2�b�b
�a�v�b�i�2�K�b ���M�/ �L�2�i�r�Q�`�F�b �U�1�q�a�L �ö�R�e�V�- �:�`���x�- ���m�b�i�`�B�� �U�k�y�R�e�V�- �T�T�X�k�N�d�@�k�N�3�-

�(�j�y�)�u�X �q�2�B�-�h�?�2 �*�Q�M�;�2�b�i�B�Q�M �*�Q�M�i� �̀Q�H �"���b�2�/ �Q�M �_�Q�m�i�B�M�; �S� �̀Q�i�Q�+�Q�H �B�M �i�?�2 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �A�M�i�2�`�M���i�B�Q�M���H
�*�Q�M�7�2�`�2�M�+�2 �Q�M �1�H�2�+�i�`�Q�M�B�+ �A�M�7�Q�`�K���i�B�Q�M �h�2�+�?�M�Q�H�Q�;�v ���M�/ �A�M�i�2�H�H�2�+�i�m���H�B�x���i�B�Q�M �U�A�*�1�A�h�A�V �U�k�y�R�e�V�X

�(�j�R�)�J�X �o�2�H�H���M�F�B�- �a�X �S�X �_�X �E���M�/�m�F�m�`�B ���M�/ ���X �_���x���[�m�2�-�L�Q�/�2 �G�2�p�2�H �1�M�2� �̀;�v �1�{�+�B�2�M�+�v �S� �̀Q�i�Q�+�Q�H �7�Q�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �C�Q�m�`�M���H
�Q�7 �h�?�2�Q�`�2�i�B�+���H ���M�/ �*�Q�K�T�m�i���i�B�Q�M���H �a�+�B�2�M�+�2�- �j �U�k�y�R�e�V�X

�(�j�k�)�*�X �q�m�- �.�X �:�m�M���i�B�H���F���- ���X �a���B�7�m�H�H���?�- �J�X �a�?���- �S�X�"�X �h�B�r���`�B�- �*�X �G�m ���M�/ �u�X �*�?�2�M�-�J���t�B�K�B�x�B�M�; �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2 �Q�7 �r�B� �̀2�H�2�b�b
�?���`�i �M�2�i�r�Q�`�F�b �m�M�/�2�` �;� �̀��T�? � �̀Q�m�i�B�M�;�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �6�B�`�b�i �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �A�M�i�2�`�M�2�i�@�Q�7�@�h�?�B�M�;�b
�.�2�b�B�;�M ���M�/ �A�K�T�H�2�K�2�M�i���i�B�Q�M �U�A�Q�h�.�A�V�- �"�2�`�H�B�M�- �:�2�`�K���M�v �U�k�y�R�e�V�- �T�T�X �R�d�e�@�R�3�e�X

�(�j�j�) �:�X �E�m�T�2�`�K���M�- �a�X �J�Q�Q�`�2�- �"�@�L�X �*�?�2�M�; ���M�/ ���X �L���`�m�H���@�h���K�-�*�?��� �̀��+�i�2�`�B�x�B�M�; �/�2�}�+�B�2�M�+�B�2�b �Q�7 �T���i�?�@�#���b�2�/ � �̀Q�m�i�B�M�; �7�Q�` �r�B� �̀2�H�2�b�b
�K�m�H�i�B�@�?�Q�T �M�2�i�r�Q�`�F�b�- �A�M �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M ���2�`�Q�b�T���+�2�- �l�a�� �U�k�y�R�d�V�- �R�@�N�X

�(�j�9�)�>�X �G���F�?�H�2�7�- �J�B�+�?�2�H �_���v�M���H ���M�/ �C�m�H�B�2�M �"�Q�m�`�;�2�Q�B�b�- �1�{�+�B�2�M�i �"� �̀Q���/�+���b�i �S� �̀Q�i�Q�+�Q�H �7�Q�` �i�?�2 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �A�M �i�?�2
�S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �j�y�i�? �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M ���/�p���M�+�2�/ �A�M�7�Q�`�K���i�B�Q�M �L�2�i�r�Q�`�F�B�M�; ���M�/ ���T�T�H�B�+���i�B�Q�M�b �U���A�L���V�-
�*�`���M�b�@�J�Q�M�i���M���- �a�r�B�i�x�2�`�H���M�/ �U�k�y�R�e�V�- �T�T�X �N�N�3�@�R�y�y�8�X

�(�j�8�)�a�X �_�B���x�- �>�X �E�X �Z�m�`�2�b�?�B ���M�/ �J�X �a���H�2�2�K�-�S�2�`�7�Q�`�K���M�+�2 �2�p���H�m���i�B�Q�M �Q�7 � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H�b �B�M �2�M�2� �̀;�v �?���`�p�2�b�i�B�M�; �.�k�. �M�2�i�r�Q�`�F�- �A�M
�i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �*�Q�K�T�m�i�B�M�;�- �1�H�2�+�i�`�Q�M�B�+ ���M�/ �1�H�2�+�i�`�B�+���H �1�M�;�B�M�2�2�`�B�M�; �U�A�*�1 �*�m�#�2�V�-
�Z�m�2�i�i���- �S���F�B�b�i���M �U�k�y�R�e�V�- �T�T�X �k�8�R�@�k�8�8�X

�(�j�e�)�C�X �:�‚�Q�r���+�F���- �C�X �E� �̀v�;�B�2�` ���M�/ �J�X ���K���M�Q�r�B�+�x�- �� �i�`�m�b�i�@�#���b�2�/ �b�B�i�m���i�B�Q�M ���r��� �̀2�M�2�b�b �b�v�b�i�2�K �7�Q�` �K�B�H�B�i���`�v ���T�T�H�B�+���i�B�Q�M�b �Q�7 �i�?�2
�B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �k�M�/ �A�1�1�1 �q�Q�`�H�/ �6�Q�`�m�K �Q�M �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �U�q�6�@�A�Q�h�V�- �J�B�H���M�- �A�i���H�v �U�k�y�R�8�V�-
�T�T�X �9�N�y�@�9�N�8�X

�(�j�d�)�1�X ���M�+�B�H�H�Q�i�i�B�- �_�X �"�`�m�M�Q ���M�/ �J�X �*�Q�M�i�B�- �h�?�2 � �̀Q�H�2 �Q�7 �i�?�2 �_�S�G � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H �7�Q�` �b�K���`�i �;�`�B�/ �+�Q�K�K�m�M�B�+���i�B�Q�M�b�- �A�1�1�1
�*�Q�K�K�m�M�B�+���i�B�Q�M�b �J���;���x�B�M�2�- �8�R �U�k�y�R�j�V�- �T�T�X�d�8�@�3�j�X

�(�j�3�)�J�X �Z���b�2�K�- ���X ���H�@�.�m�#���B�- �A�X �_�Q�K�/�?���M�B�- �"�X �:�?���H�2�# ���M�/ �q�X �:�?���`�B�#�B�- �� �M�2�r �2�{�+�B�2�M�i �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �7�Q�` � �̀Q�m�i�B�M�;
�B�M �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �T��� �̀��/�B�;�K�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �A�1�1�1 �*�Q�M�7�2�`�2�M�+�2 �Q�M �a�i���M�/���`�/�b �7�Q�` �*�Q�K�K�m�M�B�+���i�B�Q�M�b ���M�/
�L�2�i�r�Q�`�F�B�M�; �U�*�a�*�L�V�- �"�2�`�H�B�M�- �:�2�`�K���M�v �U�k�y�R�e�V�- �T�T�X �R�@�e�X

�(�j�N�)�J�X �w�?���Q�- ���X �E�m�K���`�- �S�X �>�X �C�X �*�?�Q�M�; ���M�/ �_�X �G�m�- �� �+�Q�K�T� �̀2�?�2�M�b�B�p�2 �b�i�m�/�v �Q�7 �_�S�G ���M�/ �S�k�S�@�_�S�G � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H�b�,
�A�K�T�H�2�K�2�M�i���i�B�Q�M�- �+�?���H�H�2�M�;�2�b ���M�/ �Q�T�T�Q�`�i�m�M�B�i�B�2�b�- �S�2�2�`�@�i�Q�@�S�2�2�` �L�2�i�r�Q�`�F�B�M�; ���M�/ ���T�T�H�B�+���i�B�Q�M�b�- �R�y �U�k�y�R�d�V�- �T�T�X �R�k�j�k�@�R�k�8�e�X

�(�9�y�)�C�X �o�X �o �a�Q�#�`���H�- �C�X�C�X �_�Q�/�`�B�;�m�2�b�- �E�X �a���H�2�2�K ���M�/ �C�X ���H�@�J�m�?�i���/�B�-�S�2�`�7�Q�`�K���M�+�2 �2�p���H�m���i�B�Q�M �Q�7 �G�P���.�M�; � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H �B�M
�A�Q�h �S�k�S ���M�/ �J�S�k�S ���T�T�H�B�+���i�B�Q�M�b�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �J�m�H�i�B�/�B�b�+�B�T�H�B�M���`�v �*�Q�M�7�2�`�2�M�+�2 �Q�M �*�Q�K�T�m�i�2�`
���M�/ �1�M�2�`�;�v �a�+�B�2�M�+�2�- �a�T�H�B�i�- �*�`�Q���i�B�� �U�k�y�R�e�V�- �T�T�X �R�@�e�X

�(�9�R�)�P�X �:���/�/�Q�m�`�- ���X �E�Q�m�#�‹���- �L�X �"���+�+�Q�m�` ���M�/ �J�X ���#�B�/�-�P�6�@�6�G�, �Z�Q�a�@���r��� �̀2 �7�m�x�x�v �H�Q�;�B�+ �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �7�Q�` �i�?�2 �_�S�G � �̀Q�m�i�B�M�;
�T� �̀Q�i�Q�+�Q�H�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �R�k�i�? �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �a�v�K�T�Q�b�B�m�K �Q�M �J�Q�/�2�H�B�M�; ���M�/ �P�T�i�B�K�B�x���i�B�Q�M �B�M �J�Q�#�B�H�2�- ���/ �>�Q�+�-



�k�R�e �.�B�T���H�B �E�X �a�?�2�M�/�2�- �u�Q�;�2�b�? ���M�;���H�- �a�X�a�X �a�Q�M���p���M�2

���M�/ �q�B�`�2�H�2�b�b �L�2�i�r�Q�`�F�b �U�q�B�P�T�i�V�- �>���K�K���K�2�i�- �h�m�M�B�b�B�� �U�k�y�R�9�V�- �j�e�8�@�j�d�k�X
�(�9�k�)�"�X �.�D���K�����- ���X �u���+�?�B�` ���M�/ �J�X �_�B�+�?���`�/�b�Q�M�-�>�v�#�`�B�/ �*�Q���S�@�#���b�2�/ � �̀2�b�Q�m� �̀+�2 �/�B�b�+�Q�p�2�`�v �7�Q�` �i�?�2 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �C�Q�m�`�M���H �Q�7

���K�#�B�2�M�i �A�M�i�2�H�H�B�;�2�M�+�2 ���M�/ �>�m�K���M�B�x�2�/ �*�Q�K�T�m�i�B�M�;�- �3 �U�k�y�R�d�V�- �T�T�X�j�8�d���j�d�k�X
�(�9�j�)�L�X���H�B�Q�m���- �E�X �L���F���K�m�`���- �J�X �E���K�B�Q�- �L�X �E�Q�b�?�B�x�m�F�� ���M�/ �E�X �a���F���K�m�`���- �l�a�_�, �l�M�B�7�Q�`�K �b�i� �̀2�b�b � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H �7�Q�` �+�Q�M�@

�b�i� �̀��B�M�2�/ �M�2�i�r�Q�`�F�b�- �A�M �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �8�i�? �A�1�1�1 �:�H�Q�#���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �*�Q�M�b�m�K�2�` �1�H�2�+�i�`�Q�M�B�+�b�- �E�v�Q�i�Q�- �C���T���M �U�k�y�R�e�V�- �R�@�j�X
�(�9�9�)�u�X �s�B���- �>�X �G�B�M ���M�/ �G�X �s�m�-�-���M ���:�o �J�2�+�?���M�B�b�K �"���b�2�/ �a�2�+�m� �̀2 �_�Q�m�i�B�M�; �S� �̀Q�i�Q�+�Q�H �7�Q�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7

�A�1�1�1 �*�Q�M�7�2�`�2�M�+�2 �Q�M �*�Q�K�T�m�i�2�` ���M�/ �A�M�7�Q�`�K���i�B�Q�M �h�2�+�?�M�Q�H�Q�;�v�c �l�#�B�[�m�B�i�Q�m�b �*�Q�K�T�m�i�B�M�; ���M�/ �*�Q�K�K�m�M�B�+���i�B�Q�M�b�c �.�2�T�2�M�/���#�H�2�-
���m�i�Q�M�Q�K�B�+ ���M�/ �a�2�+�m�`�2 �*�Q�K�T�m�i�B�M�;�c �S�2�`�p���b�B�p�2 �A�M�i�2�H�H�B�;�2�M�+�2 ���M�/ �*�Q�K�T�m�i�B�M�; �U�*�A�h�f�A�l�*�*�f�.���a�*�f�S�A�*�P�J�V�- �G�B�p�2�`�T�Q�Q�H�- �l�E
�U�k�y�R�8�V�- �T�T�X �e�e�k�@�e�e�e�X

�(�9�8�)�G�X �L�;�[���F���x�� ���M�/ ���X �"���;�m�H���- �G�2���b�i �S���i�? �A�M�i�2�`�7�2� �̀2�M�+�2 �"�2���+�Q�M�B�M�; �S� �̀Q�i�Q�+�Q�H �U�G�A�"�S�V�, �� �6�`�m�;���H �_�Q�m�i�B�M�; �S� �̀Q�i�Q�+�Q�H �7�Q�` �i�?�2
�A�M�i�2�`�M�2�i�@�Q�7�@�h�?�B�M�;�b�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �a�T�`�B�M�;�2�` �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �q�B�`�2�/�f�q�B�`�2�H�2�b�b �A�M�i�2�`�M�2�i �*�Q�K�K�m�M�B�+���i�B�Q�M�b�-
�3�9�8�3 �U�k�y�R�9�V�- �R�9�3�@�R�e�R�X

�(�9�e�)�"�X �:�?���H�2�#�- ���X ���H�@�.�m�#���B�- �1�X �1�F�Q�M�Q�K�Q�m ���M�/ �A�X �q���/�?���D�- �h�� �M�2�r �2�M�?���M�+�2�/ �_�S�G �#���b�2�/ � �̀Q�m�i�B�M�; �7�Q�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�-
�A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �*�Q�K�K�m�M�B�+���i�B�Q�M�b �q�Q�`�F�b�?�Q�T�b �U�A�*�* �q�Q�`�F�b�?�Q�T�b�V�- �S���`�B�b�- �6�`���M�+�2
�U�k�y�R�d�V�- �T�T�X �8�N�8�@�e�y�y�X

�(�9�d�)�S�X �.�X �J���`�+�Q�- �:�X ���i�?���M���b�B�Q�m�- �S�@�o�X �J�2�F�B�F�B�b ���M�/ �*�X �6�B�b�+�?�B�Q�M�2�- �J���*�@���r��� �̀2 � �̀Q�m�i�B�M�; �K�2�i�`�B�+�b �7�Q�` �i�?�2 �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b�-
�*�Q�K�T�m�i�2�` �*�Q�K�K�m�M�B�+���i�B�Q�M�b�- �p�Q�H�X�d�9 �U�k�y�R�e�V�- �T�T�X�d�d�@�3�e�X

�(�9�3�)�J�X �"���M�?�- �>�X �J���+�- �L�X �L�;�m�v�2�M�- �E�@�>�X �S�?�m�M�;�- �L�X �>�X �h�?���M�? ���M�/ �E�X �a�i�2�2�M�?���m�i�- �S�2�`�7�Q�`�K���M�+�2 �2�p���H�m���i�B�Q�M �Q�7 �K�m�H�i�B�T�H�2
�_�S�G � �̀Q�m�i�B�M�; �i� �̀2�2 �B�M�b�i���M�+�2�b �7�Q�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b ���T�T�H�B�+���i�B�Q�M�b�- �A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M
���/�p���M�+�2�/ �h�2�+�?�M�Q�H�Q�;�B�2�b �7�Q�` �*�Q�K�K�m�M�B�+���i�B�Q�M�b �U���h�*�V�- �>�Q �*�?�B �J�B�M�? �*�B�i�v�- �o�B�2�i�M���K �U�k�y�R�8�V�- �T�T�X �k�y�e�@�k�R�R�X

�(�9�N�)�J�X �>�X ���b�;�?���` ���M�/ �L�X �J�Q�?���K�K���/�x���/�2�?�-�.�2�b�B�;�M ���M�/ �b�B�K�m�H���i�B�Q�M �Q�7 �2�M�2� �̀;�v �2�{�+�B�2�M�+�v �B�M �M�Q�/�2 �#���b�2�/ �Q�M �J�Z�h�h �T� �̀Q�i�Q�+�Q�H �B�M
�A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�-�-�A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �:�`�2�2�M �*�Q�K�T�m�i�B�M�; ���M�/ �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b
�U�A�*�:�*�A�Q�h�V�- �L�Q�B�/���- �A�M�/�B�� �U�k�y�R�8�V�- �R�9�R�j�@�R�9�R�d�X

�(�8�y�)���X �1�X �>���D�D���`�- �:�X �_�Q�m�b�b�Q�b�- ���M�/ �J�X �S���i�2�`�b�Q�M�X�- �a�2�+�m� �̀2 � �̀Q�m�i�B�M�; �B�M �A�Q�h �M�2�i�r�Q�`�F�b �r�B�i�? �a�A�a�G�P�6�-�A�M �i�?�2 �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2
�A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �:�H�Q�#���H �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �a�m�K�K�B�i �U�:�A�Q�h�a�V�- �:�2�M�2�p���- �a�r�B�i�x�2�`�H���M�/ �U�k�y�R�d�V�- �R�@�e�X

�(�8�R�)�u�X �G�B�m�- ���X �G�B�m�- �u�X �>�m�- �w�X �G�B�- �u�@�C�X �*�?�Q�B�- �>�X �a�2�F�B�v�� ���M�/ �C�X �G�B�- �6�6�a�*�, ���M �2�M�2� �̀;�v �2�{�+�B�2�M�+�v �+�Q�K�K�m�M�B�+���i�B�Q�M�b ���T�T� �̀Q���+�? �7�Q�`
�/�2�H���v �K�B�M�B�K�B�x�B�M�; �B�M �B�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b�- �A�1�1�1 ���+�+�2�b�b�- �p�Q�H�X�9 �U�k�y�R�e�V�- �T�T�X�j�d�d�8�@�j�d�N�j�X

�(�8�k�)�C�@�u�X �*�?���M�;�- �� �.�B�b�i�`�B�#�m�i�2�/ �*�H�m�b�i�2�` �*�Q�K�T�m�i�B�M�; �1�M�2� �̀;�v�@�1�{�+�B�2�M�i �_�Q�m�i�B�M�; �a�+�?�2�K�2 �7�Q�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �a�v�b�i�2�K�b�- �q�B�`�2�H�2�b�b
�S�2�`�b�Q�M���H �*�Q�K�K�m�M�B�+���i�B�Q�M�b�- �3�k �U�k�y�R�8�V�- �T�T�X�d�8�d�@�d�d�e�X

�(�8�j�)���X �w���M�2�H�H���- �L�X �"�m�B�- ���X �*���b�i�2�H�H���M�B�- �G�X �o���M�;�2�H�B�b�i�� ���M�/ �J�X �w�Q�`�x�B�-�A�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b �7�Q�` �b�K���`�i �+�B�i�B�2�b�-�ô �A�1�1�1 �A�M�i�2�`�M�2�i �Q�7
�h�?�B�M�;�b �D�Q�m�`�M���H�- �A�M�i�2�`�M�2�i �Q�7 �i�?�B�M�;�b �7�Q�` �b�K���`�i �+�B�i�B�2�b�-�ô �A�1�1�1 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �D�Q�m�`�M���H�- �R �U�k�y�R�9�V�- �T�T�X�k�k���j�k�X

�(�8�9�)�*�X �G�m�-�P�p�2�`�p�B�2�r �Q�7 �a�2�+�m�`�B�i�v ���M�/ �S�`�B�p���+�v �A�b�b�m�2�b �B�M �i�?�2 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �U�A�Q�h�V�, �� �p�B�b�B�Q�M�- ���`�+�?�B�i�2�+�i�m�`���H
�1�H�2�K�2�M�i�b�- ���M�/ �6�m�i�m�`�2 �.�B�`�2�+�i�B�Q�M�b�- �k�y�R�9�X

�(�8�8�)�P�X �o�2�`�K�2�b���M ���M�/ �S�X �6�`�B�2�b�b�- �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�@�6� �̀Q�K �_�2�b�2��� �̀+�? ���M�/ �A�M�M�Q�p���i�B�Q�M �i�Q �J���`�F�2�i �.�2�T�H�Q�v�K�2�M�i�- �_�B�p�2�` �S�m�#�H�B�b�?�2�`�b�-
�����H�#�Q�`�; �U�k�y�R�9�V�- �p�Q�H�X�k�N�X

�(�8�e�)�s�X �C�B���- �Z�X �6�2�M�;�- �h�X �6���M ���M�/ �Z�X �G�2�B�-�_�6�A�. �h�2�+�?�M�Q�H�Q�;�v ���M�/ �A�i�b ���T�T�H�B�+���i�B�Q�M�b �B�M �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �U�A�Q�h�V�- �A�M �i�?�2 �T�`�Q�+�2�2�/�B�M�;�b
�Q�7 �k�M�/ �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M �*�Q�M�b�m�K�2�` �1�H�2�+�i�`�Q�M�B�+�b�- �*�Q�K�K�m�M�B�+���i�B�Q�M�b ���M�/ �L�2�i�r�Q�`�F�b �U�*�1�*�L�2�i�V�- �u�B�+�?���M�; �U�k�y�R�k�V�-
�T�T�X�R�k�3�k�@�R�k�3�8�X

�(�8�d�)�:�X �G�2�2�- �� �+�H�m�b�i�2�`�@�#���b�2�/ �2�M�2� �̀;�v�@�2�{�+�B�2�M�i � �̀Q�m�i�B�M�; �T� �̀Q�i�Q�+�Q�H �r�B�i�?�Q�m�i �H�Q�+���i�B�Q�M �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �b�2�M�b�Q�` �M�2�i�r�Q�`�F�b�- �A�M�i�2�`�M���i�B�Q�M���H
�C�Q�m�`�M���H �Q�7 �A�M�7�Q�`�K���i�B�Q�M �S�`�Q�+�2�b�b�B�M�; �a�v�b�i�2�K�b�- �R �U�k�y�y�8�V�- �T�T�X �9�N���8�9�X

�(�8�3�)�s�X �G�B�-���+�?�B�2�p�B�M�; �H�Q���/ ���r��� �̀2�M�2�b�b �B�M �T�Q�b�B�i�B�Q�M�@�#���b�2�/ �r�B� �̀2�H�2�b�b ���/�?�Q�+ � �̀Q�m�i�B�M�;�- �E�A�h�*�a�f�6�h�_�� �C�Q�m�`�M���H �Q�7 �*�Q�M�p�2�`�;�2�M�+�2�- �j �U�k�y�R�k�V�X
�(�8�N�)�C�X �>�m���M�;�- �Z�X �.�m���M�- �u�X �w�?���Q�- �w�X �w�?�2�M�;�- ���M�/ �q�X �q���M�;�-�J�m�H�i�B�+���b�i �_�Q�m�i�B�M�; �7�Q�` �J�m�H�i�B�K�2�/�B�� �*�Q�K�K�m�M�B�+���i�B�Q�M�b �B�M �i�?�2 �A�M�i�2�`�M�2�i

�Q�7 �h�?�B�M�;�b�- �A�1�1�1 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �C�Q�m�`�M���H�- �9 �U�k�y�R�d�V�- �T�T�X �k�R�8 �� �k�k�9�X
�(�e�y�)�Z�X �G�2�- �h�X �L�;�Q�@�Z�m�v�M�?�- ���M�/ �h�X �J���;�2�/���M�x�- �_�S�G�@�#���b�2�/ �J�m�H�i�B�T���i�? �_�Q�m�i�B�M�; �S� �̀Q�i�Q�+�Q�H�b �7�Q�` �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �Q�M �q�B� �̀2�H�2�b�b

�a�2�M�b�Q�` �L�2�i�r�Q�`�F�b�- �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M ���/�p���M�+�2�/ �h�2�+�?�M�Q�H�Q�;�B�2�b �7�Q�` �*�Q�K�K�m�M�B�+���i�B�Q�M�b �U���h�*�V�- �>���M�Q�B�- �o�B�2�i�M���K�-
�P�+�i�Q�#�2�` �k�y�R�9�X

�(�e�R�)�J�@�a�X �S���M�- ���M�/ �a�@�q�X �u���M�;�- �� �G�B�;�?�i�r�2�B�;�?�i ���M�/ �.�B�b�i�`�B�#�m�i�2�/ �:�2�Q�;� �̀��T�?�B�+ �J�m�H�i�B�+���b�i �_�Q�m�i�B�M�; �S� �̀Q�i�Q�+�Q�H �7�Q�` �A�Q�h ���T�T�H�B�+���i�B�Q�M�b�-
�*�Q�K�T�m�i�2�` �L�2�i�r�Q�`�F�b�- �R�R�k �U�k�y�R�d�V�- �N�8�@�R�y�d�X

�(�e�k�)�:�X �G�B�- �.�X �:�X �w�?���M�;�- �E�X �w�?�2�M�;�- �s�X �*�X �J�B�M�;�- �w�X �>�X �S���M�- ���M�/ �E�X �q�X �C�B���M�;�- �� �E�B�M�/ �Q�7 �L�2�r �J�m�H�i�B�+���b�i �_�Q�m�i�B�M�; ���H�;�Q�`�B�i�?�K
�7�Q�` ���T�T�H�B�+���i�B�Q�M �Q�7 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b�- �C�Q�m�`�M���H �Q�7 ���T�T�H�B�2�/ �_�2�b�2���`�+�? ���M�/ �h�2�+�?�M�Q�H�Q�;�v�- �R�R �U�k�y�R�j�V�- �8�d�3�@�8�3�8�X

�(�e�j�)�L�X �J�X �>�� ���M�/ �L�X �h�X ���M�-�A�K�T���+�i �Q�7 �r�Q�`�F�@�7���K�B�H�v �+�Q�M�~�B�+�i �Q�M �D�Q�# �T�2�`�7�Q�`�K���M�+�2 �Q�7 �M�m�`�b�2�b �r�Q�`�F�B�M�; �7�Q�` �?�Q�b�T�B�i���H�b �B�M �>�Q �*�?�B �J�B�M�?
�+�B�i�v�- �a�+�B�2�M�+�2 �C�Q�m�`�M���H �9 �U�k�y�R�8�V�X

�(�e�9�)�L�X �J�X �>���-�h�?�2 �2�z�2�+�i �Q�7 �;� �̀Q�r�i�? �Q�M �}�`�K �b�m�`�p�B�p���H �B�M �p�B�2�i�M���K�- ���T�`�B�H �k�y�R�e�X
�(�e�8�)�_�X �_�X ���M�/�`���/�2�- �A�X�6�X�6�X �h�B�M�¦�+�Q�- �6�X�*�X �"���ü�i���- �J�X �"���`�#���`�B�- �G�X �*�Q�M�i�B�- �S�X�_�X �*�2�+�Q�M�- �J�X�:�X�G�X �*�‹�M�/�B�/�Q�- �A�X�h�X���X �J��� �̀i�B�M�b�-

�*�X�:�X�a�X�h�X �C�m�M�B�Q�`�- �1�p���H�m���i�B�Q�M �Q�7 �i�?�2 �b�m�`�7���+�2 �i�2�K�T�2� �̀��i�m� �̀2 �Q�7 �H���v�B�M�; �?�2�M�b �B�M �/�B�z�2� �̀2�M�i �i�?�2�`�K���H �2�M�p�B� �̀Q�M�K�2�M�i�b �/�m�`�B�M�; �i�?�2
�B�M�B�i�B���H �b�i���;�2 �Q�7 ���;�2 �#���b�2�/ �Q�M �i�?�2�`�K�Q�;� �̀��T�?�B�+ �B�K���;�2�b�- ���;�`�Q�M�Q�K�v �_�2�b�2���`�+�? �R�8 �U�k�y�R�d�V�- �e�k�N�@�e�j�3�X

�(�e�e�)�o�X�>�X ���`�m�H�X �o�X�:�X �a�B�p���F�m�K���`�- �_�X �J���`�B�K�m�i�?�m�- ���M�/ �"�X �*�?���F�`���#�Q� �̀i�v�- ���M ���T�T� �̀Q���+�? �7�Q�` �a�T�2�2�+�? �1�M�?���M�+�2�K�2�M�i �l�b�B�M�; �.�2�2�T
�*�Q�M�p�Q�H�m�i�B�Q�M���H �L�2�m� �̀��H �L�2�i�r�Q�`�F�- �J�m�H�i�B�K�2�/�B�� �_�2�b�2���`�+�? �U�J�_�V�- �k �U�k�y�R�N�V�- �j�d�@�9�9�X

�1�/�B�i�2�/ �#�v�,�S�X �o�B�D���v��
�_�2�+�2�B�p�2�/�,�.�2�+ �N�- �k�y�R�N
���+�+�2�T�i�2�/�,���T�` �R�- �k�y�k�y



�a�+���H���#�H�2 �*�Q�K�T�m�i�B�M�;�, �S�`���+�i�B�+�2 ���M�/ �1�t�T�2�`�B�2�M�+�2�- �A�a�a�L �R�3�N�8�@�R�d�e�d�-�?�i�i�T�,�f�f�r�r�r�X�b�+�T�2�X�Q�`�;
�Ü �k�y�k�y �a�*�S�1�X �o�Q�H�m�K�2 �k�R�- �A�b�b�m�2 �k�- �T�T�X �k�R�d���k�j�k�- �.�P�A �R�y�X�R�k�e�N�9�,�f�b�+�T�2�X�p�k�R�B�k�X�R�e�e�9

�*�>�A�*�E�1�L�@�J�P�h�> �a�1���_�*�> �P�S�h�A�J�A�w���h�A�P�L�@�"���a�1�. �.�1�1�S �*�P�L�o�P�G�l�h�A�P�L���G �L�1�l�_���G
�L�1�h�q�P�_�E �6�P�_ �A�J���:�1 �a�h�1�:���L�P�:�_���S�>�u

�_�1�a�>�J�� �o �E��- �o�A�L�P�. �E�l�J���_�X �_�X �ay�- �a�>���>�A �.z�- ���L�. �a�>�u�C�A�h�> �J�X�"x

���#�b�i�`���+�i�X �A�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v �B�b �+�Q�M�b�B�/�2�`�2�/ ���b �Q�M�2 �Q�7 �i�?�2 �T�`�Q�K�B�b�B�M�; ���M�/ �T�Q�T�m�H���` �i�2�+�?�M�B�[�m�2�b �m�i�B�H�B�x�2�/ �i�Q �K���B�M�i���B�M �i�?�2
�+�Q�M�}�/�2�M�i�B���H�B�i�v �Q�7 �i�?�2 �b�2�+�`�2�i �K�2�b�b���;�2 �i�?���i �B�b �2�K�#�2�/�/�2�/ �B�M ���M �B�K���;�2�X �1�p�2�M �i�?�Q�m�;�? �i�?�2�`�2 ���`�2 �p���`�B�Q�m�b �i�2�+�?�M�B�[�m�2�b ���p���B�H���#�H�2 �B�M �i�?�2
�T�`�2�p�B�Q�m�b �r�Q�`�F�b�- ���M ���T�T�`�Q���+�? �T�`�Q�p�B�/�B�M�; �#�2�i�i�2�` �`�2�b�m�H�i�b �B�b �b�i�B�H�H �i�?�2 �+�?���H�H�2�M�;�2�X �h�?�2�`�2�7�Q�`�2�- ���M �2�z�2�+�i�B�p�2 �T�B�t�2�H �T�`�2�/�B�+�i�B�Q�M �#���b�2�/ �Q�M
�B�K���;�2 �b�i�2�;�Q�M�Q�;�`���T�?�v �B�b �/�2�p�2�H�Q�T�2�/�- �r�?�B�+�? �2�K�T�H�Q�v�b �2�`�`�Q�` �/�2�T�2�M�/�2�M�i �.�2�2�T �*�Q�M�p�Q�H�m�i�B�Q�M���H �L�2�m�`���H �L�2�i�r�Q�`�F �U�.�*�L�L�V �+�H���b�b�B�}�2�` �7�Q�` �T�B�t�2�H
�B�/�2�M�i�B�}�+���i�B�Q�M�X �>�2�`�2�- �i�?�2 �#�2�b�i �T�B�t�2�H�b ���`�2 �B�/�2�M�i�B�}�2�/ �7�`�Q�K �i�?�2 �K�2�/�B�+���H �B�K���;�2 �#���b�2�/ �Q�M �.�*�L�L �+�H���b�b�B�}�2�` �m�b�B�M�; �T�B�t�2�H �7�2���i�m�`�2�b�- �H�B�F�2 �i�2�t�i�m�`�2�-
�r���p�2�H�2�i �2�M�2�`�;�v�- �:���#�Q�`�- �b�+���i�i�2�`�B�M�; �7�2���i�m�`�2�b�- ���M�/ �b�Q �Q�M�X �h�?�2 �.�*�L�L �B�b �Q�T�i�B�K���H�H�v �i�`���B�M�2�/ �m�b�B�M�; �*�?�B�+�F�2�M�@�J�Q�i�? �b�2���`�+�? �Q�T�i�B�K�B�x���i�B�Q�M
�U�*�J�a�P�V�X �h�?�2 �*�J�a�P �B�b �/�2�b�B�;�M�2�/ �#�v �B�M�i�2�;�`���i�B�M�; �*�?�B�+�F�2�M �a�r���`�K �P�T�i�B�K�B�x���i�B�Q�M �U�*�a�P�V ���M�/ �J�Q�i�? �a�2���`�+�? �P�T�i�B�K�B�x���i�B�Q�M �U�J�a�P�V
���H�;�Q�`�B�i�?�K �#���b�2�/ �Q�M �H�B�K�B�i�2�/ �2�`�`�Q�`�X �a�m�#�b�2�[�m�2�M�i�H�v�- �i�?�2 �h�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K �B�b �7�2�/ �i�Q �i�?�2 �T�`�2�/�B�+�i�2�/ �T�B�t�2�H �7�Q�` �i�?�2 �2�K�#�2�/�/�B�M�; �T�`�Q�+�2�b�b�X
���i �H���b�i�- �i�?�2 �B�M�p�2�`�b�2 �i�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K �B�b �m�b�2�/ �7�Q�` �2�t�i�`���+�i�B�M�; �i�?�2 �b�2�+�`�2�i �K�2�b�b���;�2 �7�`�Q�K ���M �2�K�#�2�/�/�2�/ �B�K���;�2�X �h�?�2 �2�t�T�2�`�B�K�2�M�i���i�B�Q�M
�B�b �+���`�`�B�2�/ �Q�m�i �m�b�B�M�; �"�_���h�a �/���i���b�2�i�- ���M�/ �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �Q�7 �B�K���;�2 �b�i�2�;�Q�M�Q�;�`���T�?�v �#���b�2�/ �Q�M �*�J�a�P�@�.�*�L�L�Y�i�2�i�`�Q�H�2�i �B�b �2�p���H�m���i�2�/
�#���b�2�/ �Q�M �+�Q�`�`�2�H���i�B�Q�M �+�Q�2�{�+�B�2�M�i�- �a�i�`�m�+�i�m�`���H �a�B�K�B�H���`�B�i�v �A�M�/�2�t�- ���M�/ �S�2���F �a�B�;�M���H �i�Q �L�Q�B�b�2 �_���i�B�Q�- �r�?�B�+�? ���i�i���B�M�2�/ �y�X�3�8�- �9�e�X�N�3�R�/�"�- ���M�/
�y�X�e�j�3�3�- �7�Q�` �i�?�2 �B�K���;�2 �r�B�i�? �M�Q�B�b�2�X

�E�2�v �r�Q�`�/�b�,�A�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v�- �.�2�2�T �*�Q�M�p�Q�H�m�i�B�Q�M���H �L�2�m�`���H �L�2�i�r�Q�`�F�- �h�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K�- �*�?�B�+�F�2�M �b�r���`�K �Q�T�i�B�K�B�x���i�B�Q�M�-
�J�Q�i�? �b�2���`�+�? �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�X

���J�a �b�m�#�D�2�+�i �+�H���b�b�B�}�+���i�B�Q�M�b�X�e�3�h�y�8

�R�X �A�M�i�`�Q�/�m�+�i�B�Q�M�X�L�Q�r���/���v�b�- �b�i�2�;���M�Q�;�`���T�?�v �T�H���v�b �� �p�2�`�v �b�B�;�M�B�}�+���M�i �`�Q�H�2 �B�M �p���`�B�Q�m�b ���`�2���b�- �r�?�B�+�? �B�b �m�i�B�H�B�x�2�/
�7�Q�` �i�?�2 �T�`�Q�i�2�+�i�B�Q�M �Q�7 �/���i�� �7�`�Q�K �m�M���m�i�?�Q�`�B�x�2�/ ���+�+�2�b�b�X �a�i�2�;���M�Q�;�`���T�?�v �#�2�+�Q�K�2�b �p�2�`�v �T�Q�T�m�H���` �B�M �b�2�+�`�2�i �K�2�b�b���;�2
�+�Q�K�K�m�M�B�+���i�B�Q�M�X �A�M �i�?�2 �b�i�2�;���M�Q�;�`���T�?�v �T�`�Q�+�2�b�b�- �i�?�2 �b�2�M�/�2�` �K�m�b�i �+�?�Q�Q�b�2 �� �b�m�B�i���#�H�2 �K�2�b�b���;�2�- ���M�/ �i�?�2 �2�z�2�+�i�B�p�2
�B�M�7�Q�`�K���i�B�Q�M �M�2�2�/�b �i�Q �#�2 �?�B�/�/�2�M �(�j�3�- �j�N�- �9�y�)�X �h�?�2 �Q�#�D�2�+�i �2�K�T�H�Q�v�2�/ �7�Q�` �+���`�`�v�B�M�; �i�?�2 �K�2�b�b���;�2 �B�b �F�M�Q�r�M ���b �i�?�2
�+���`�`�B�2�` �B�K���;�2 �Q�` �i�?�2 �K�2�b�b���;�2 �+���`�`�B�2�`�X �h�?�2 �b�2�+�`�2�i �K�2�b�b���;�2 �B�b �M�Q�i�?�B�M�;�- �#�m�i �i�?�2 �B�K���;�2�- �r�?�B�+�? �B�b �i�Q �#�2 �2�K�#�2�/�/�2�/
�B�M �i�?�2 �+���`�`�B�2�` �B�K���;�2�X �a�i�2�;�Q�@�B�K���;�2 �B�b �2�K�T�H�Q�v�2�/ �7�Q�` �+���`�`�v�B�M�; �i�?�2 �?�B�/�/�2�M �K�2�b�b���;�2�X �>�2�M�+�2�- �;�B�p�2�M �i�?�2 �b�2�+�`�2�i ���M�/
�i�?�2 �+���`�`�B�2�` �B�K���;�2�- �i�?�2 �K���B�M ���B�K �Q�7 �b�i�2�;���M�Q�;�`���T�?�v �B�b �i�Q �#�m�B�H�/ �i�?�2 �b�i�2�;�Q�@�B�K���;�2 �7�Q�` �+���`�`�v�B�M�; �i�?�2 �?�B�/�/�2�M �K�2�b�b���;�2
�(�N�)�X �a�i�2�;���M�Q�;�`���T�?�v �B�b �i�?�2 �b�2�+�m�`�B�i�v ���T�T�`�Q���+�? �7�Q�` �?�B�/�B�M�; �i�?�2 �b�2�+�`�2�i �/���i���X �A�i �?���b �r�Q�`�F�2�/ �Q�M �+�Q�M�+�2���H�B�M�; �i�?�2 �B�K���;�2�-
�i�2�t�i�- �p�B�/�2�Q�- �Q�` ���m�/�B�Q �U�b�2�M�b�B�i�B�p�2 �/���i���V �B�M�b�B�/�2 �Q�i�?�2�` �B�K���;�2�b�- �p�B�/�2�Q �Q�` ���m�/�B�Q�- �i�2�t�i �U�+�Q�p�2�`�V �(�R�y�)�X �a�i�2�;���M�Q�;�`���T�?�v
���T�T�`�Q���+�?�2�b ���`�2 �/�B�p�B�/�2�/ �B�M�i�Q �p�B�/�2�Q�- �i�2�t�i�- �T�`�Q�i�Q�+�Q�H�- �.�2�Q�t�v�`�B�#�Q�M�m�+�H�2�B�+ ���+�B�/ �U�.�L���V�- ���M�/ �p�B�/�2�Q �b�i�2�;���M�Q�;�`���T�?�v�X

�A�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v �B�b �i�?�2 �i�2�+�?�M�B�[�m�2 �7�Q�` �?�B�/�B�M�; �i�?�2 �m�M�M���i�m�`���H �?�B�/�/�2�M �K�2�b�b���;�2 �B�M �+���`�`�B�2�` �B�K���;�2�- �b�Q �i�?�2
�[�m���H�B�i�v �Q�7 �+���`�`�B�2�` �B�K���;�2 �?���b �� �b�K���H�H �+�?���M�;�2�- ���M�/ �?�2�M�+�2 �M�Q �Q�M�2 �+���M �}�M�/ �B�i �(�R�R�)�X �A�M �i�?�2 �+�m�`�`�2�M�i�- �K�Q�b�i �Q�7 �i�?�2
�b�i�2�;���M�Q�;�`���T�?�B�+ ���T�T�`�Q���+�?�2�b ���`�2 �2�K�T�H�Q�v�2�/ �7�Q�` �`�2�/�m�+�B�M�; �i�?�2 �/�B�b�i�Q�`�i�B�Q�M �7�m�M�+�i�B�Q�M �+�Q�`�`�2�H���i�2�/ �r�B�i�? �i�?�2 �b�i���i�B�b�i�B�+���H
�/�2�i�2�+�i���#�B�H�B�i�v �(�R�j�)�X �A�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v �B�b �/�2�}�M�2�/ �#�v �?�B�/�B�M�; �i�?�2 �b�2�+�`�2�i �K�2�b�b���;�2 �B�M �i�?�2 �+���`�`�B�2�` �B�K���;�2 �b�Q �i�?���i
�i�?�2 �`�2�+�2�B�p�2�` �+���M �`�2�+�Q�p�2�` �i�?�2 �r���i�2�`�K���`�F �K�2�b�b���;�2 �r�?�2�M �i�?�2 �r���`�/�2�` �/�Q�2�b �M�Q�i �/�2�i�2�+�i �i�?�2 �b�2�+�`�2�i �B�M�7�Q�`�K���i�B�Q�M�X
�J�Q�b�i �Q�7 �i�?�2 �B�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v ���T�T�`�Q���+�?�2�b ���i�i���B�M�2�/ �i�?�2�B�` �;�Q���H�b �#�v �2�K�#�2�/�/�B�M�; �T�`�Q�+�2�b�b �i�?���i �H�2���p�2�b �2�p�B�/�2�M�+�2
�7�Q�` �/�B�b�i�Q�`�i�B�Q�M �(�3�)�X �h�?�2 �B�K���;�2�@�#���b�2�/ �b�i�2�;�Q �B�b �+�Q�M�b�B�/�2�`�2�/ ���b �i�?�2 �2�z�2�+�i�B�p�2 �+�Q�p�2�` �K�2�/�B�m�K �/�m�2 �i�Q �B�i�b �2���b�v �?�m�K���M
�`�2�K�2�K�#�`���M�+�2 �T�Q�b�b�B�#�B�H�B�i�v�- ���M�/ �T�Q�T�m�H���`�B�i�v �(�R�y�)�X �A�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v �B�b ���H�b�Q �m�i�B�H�B�x�2�/ �7�Q�` �p���`�B�Q�m�b ���T�T�H�B�+���i�B�Q�M�b�-
�H�B�F�2 �b���7�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �#�2�i�r�2�2�M �i�r�Q �T���`�i�B�2�b �(�R�k�- �R�9�)�- �+���T�i�B�Q�M�B�M�; ���M�/ �+�Q�M�i�2�M�i�b �T�`�Q�i�2�+�i�B�Q�M �(�R�k�- �R�e�- �R�d�)�- �b�2�+�m�`�B�M�;

� �R�_�2�b�2���`�+�? �a�+�?�Q�H���` �B�M �L�Q�Q�`�m�H �A�b�H���K �*�2�M�i�`�2 �6�Q�` �>�B�;�?�2�` �1�/�m�+���i�B�Q�M�- �E�m�K���`���+�Q�B�H�- �h���K�B�H �L���/�m�- ���M�/ ���b�b�B�b�i���M�i �S�`�Q�7�2�b�b�Q�`�- �.�2�T���`�i�K�2�M�i
�Q�7 �*�a�1�- �C���r���?���`�H���H �*�Q�H�H�2�;�2 �Q�7 �1�M�;�B�M�2�2�`�B�M�; ���M�/ �h�2�+�?�M�Q�H�Q�;�v�- �S���H���F�F���/�- �E�2�`���H�� �U�`�2�b�?�K���p�F�R�9�!�;�K���B�H�X�+�Q�K�V�X

y �>�2���/ �Q�7 �.�2�T���`�i�K�2�M�i�- �1�H�2�+�i�`�Q�M�B�+�b ���M�/ �*�Q�K�K�m�M�B�+���i�B�Q�M �1�M�;�B�M�2�2�`�B�M�;�- �L�Q�Q�`�m�H �A�b�H���K �*�2�M�i�`�2 �7�Q�` �>�B�;�?�2�` �1�/�m�+���i�B�Q�M�- �E�m�K���`���+�Q�B�H�-
�h���K�B�H �L���/�m

z ���b�b�B�b�i���M�i �S�`�Q�7�2�b�b�Q�`�- �.�2�T�i�X �Q�7 �1�*�1�- �L�Q�Q�`�m�H �A�b�H���K �*�2�M�i�`�2 �7�Q�` �>�B�;�?�2�` �1�/�m�+���i�B�Q�M�- �E�m�K���`���+�Q�B�H�- �h���K�B�H �L���/�m
x ���b�b�B�b�i���M�i �S�`�Q�7�2�b�b�Q�`�- �.�2�T�i �Q�7 �*�a�1�- �C���r���?���`�H���H �*�Q�H�H�2�;�2 �Q�7 �1�M�;�B�M�2�2�`�B�M�; ���M�/ �h�2�+�?�M�Q�H�Q�;�v�- �S���H���F�F���/�- �E�2�`���H��

�k�R�d



�k�R�3 �_�2�b�?�K�� �o�X�E�- �o�B�M�Q�/ �E�m�K���` �_�X�a�- �a�?���?�B �.�- �a�?�v�D�B�i�? �J�X�"

�Q�M�H�B�M�2 �p�Q�i�B�M�; �b�v�b�i�2�K�b�- �b�2�+�m�`�2 �K�Q�#�B�H�2 �+�Q�K�T�m�i�B�M�; �(�R�k�- �R�8�)�- �T�`�B�p���+�v�@�T�`�Q�i�2�+�i�B�Q�M �Q�7 �K�2�/�B�+���H �`�2�+�Q�`�/�b�- �T�2�`�b�Q�M���H�B�x�2�/
�b�2�+�m�`�2 �B�K���;�2 �`�2�i�`�B�2�p���H�- ���M�/ �b�2�+�m�`�2 �b�m�`�p�2�B�H�H���M�+�2 �b�v�b�i�2�K�b �(�R�k�- �R�3�)�X

�A�K���;�2 �a�i�2�;���M�Q�;�`���T�?�v ���H�H�Q�r�b �i�r�Q �T���`�i�B�2�b �7�Q�` �b�2�+�m�`�2 �+�Q�K�K�m�M�B�+���i�B�Q�M�X �A�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v ���T�T�`�Q���+�?�2�b ���`�2
�/�B�p�B�/�2�/ �B�M�i�Q �i�r�Q�- �M���K�2�H�v�- �7�`�2�[�m�2�M�+�v�- ���M�/ �b�T���i�B���H �/�Q�K���B�M �(�R�N�)�X �h�?�2 �T�`�Q�+�2�b�b �Q�7 �i�?�2 �b�T���i�B���H �/�Q�K���B�M �B�b �i�Q ���H�H�Q�r
�r�?�Q�H�2 �T�B�t�2�H�b �Q�7 �+���`�`�B�2�` �B�K���;�2�- ���M�/ �i�?�2 �2�K�#�2�/�/�B�M�; �Q�7 �i�?�2 �b�2�+�`�2�i �K�2�b�b���;�2 �B�M�i�Q �i�?�2 �7�`�2�[�m�2�M�+�v �/�Q�K���B�M �B�b �T�2�`�7�Q�`�K�2�/
���7�i�2�` �M�m�K�2�`�Q�m�b �+�Q�M�p�2�`�b�B�Q�M�b �7�Q�` �+�Q�M�p�2�`�i�B�M�; �i�?�2 �B�K���;�2 �i�Q �i�?�2 �7�`�2�[�m�2�M�+�v �/�Q�K���B�M�X �h�?�2 �M���K�2 �ó�b�i�2�;�Q�ô �+�Q�K�2�b �7�`�Q�K
�� �+�Q�M�+�2���H�2�/ �b�2�+�`�2�i �K�2�b�b���;�2 �B�M �i�?�2 �B�K���;�2�X �a�2�p�2�`���H �K�2�i�?�Q�/�b ���`�2 �`�2�H���i�2�/ �i�Q �i�?�2 �b�T���i�B���H �/�Q�K���B�M�- �H�B�F�2 �:�`���v �H�2�p�2�H
�K�Q�/�B�}�+���i�B�Q�M �U�:�G�o�V�- �G�2���b�i �a�B�;�M�B�}�+���M�i �"�B�i �U�G�a�"�V�- ���M�/ �b�Q �Q�M �(�k�y�)�X �h�?�2 �7�`�2�[�m�2�M�+�v �/�Q�K���B�M�@�#���b�2�/ �K�2�i�?�Q�/�b ���`�2
�.�B�b�+�`�2�i�2 �6�Q�m�`�B�2�` �h�`���M�b�7�Q�`�K �U�.�6�h�V�- ���M�/ �.�B�b�+�`�2�i�2 �+�Q�b�B�M�2 �i�`���M�b�7�Q�`�K �U�.�*�h�V�- ���M�/ �b�Q �Q�M �(�R�R�)�X

�A�M �i�?�B�b �`�2�b�2���`�+�? �r�Q�`�F�- �i�?�2 �B�K���;�2 �b�i�2�;�Q�M�Q�;�`���T�?�v �B�b �T�2�`�7�Q�`�K�2�/ �m�b�B�M�; �i�?�2 �T�`�Q�T�Q�b�2�/ �T�B�t�2�H�@�T�`�2�/�B�+�i�B�Q�M ���T�T�`�Q���+�?�X
�h�?�2 �/�2�p�2�H�Q�T�2�/ �T�B�t�2�H �T�`�2�/�B�+�i�B�Q�M�@�#���b�2�/ ���T�T�`�Q���+�? �2�K�T�H�Q�v�b �i�?�`�2�2 �T�?���b�2�b �7�Q�` �?�B�/�B�M�; �i�?�2 �r���i�2�`�K���`�F �B�M�7�Q�`�K���i�B�Q�M �B�M
�i�?�2 �B�K���;�2 ���b�- �B�/�2�M�i�B�}�+���i�B�Q�M�- �2�K�#�2�/�/�B�M�;�- ���M�/ �2�t�i�`���+�i�B�Q�M �T�?���b�2�X �A�M�B�i�B���H�H�v�- �i�?�2 �B�M�T�m�i �B�K���;�2 �B�b �b�m�#�D�2�+�i�2�/ �i�Q �i�?�2
�T�B�t�2�H �T�`�2�/�B�+�i�B�Q�M �T�?���b�2 �B�M �r�?�B�+�? �i�?�2 ���T�T�`�Q�T�`�B���i�2 �T�B�t�2�H�b ���`�2 �2�t�i�`���+�i�2�/ �7�`�Q�K �i�?�2 �B�K���;�2�X �h�?�2 �7�2���i�m�`�2�b�- �H�B�F�2 �2�/�;�2
�B�M�7�Q�`�K���i�B�Q�M�- �T�B�t�2�H �+�Q�p�2�`���;�2�- �i�2�t�i�m�`�2 �7�2���i�m�`�2�b�- �r���p�2�H�2�i �2�M�2�`�;�v�- �:���#�Q�` �7�2���i�m�`�2 �p���H�m�2�- ���M�/ �b�+���i�i�2�`�B�M�; �p���H�m�2�b ���`�2
�2�t�i�`���+�i�2�/ �7�`�Q�K �i�?�2 �T�B�t�2�H�b �m�b�B�M�; �.�*�L�L �+�H���b�b�B�}�2�`�- �r�?�B�+�? �B�b �i�`���B�M�2�/ �#�v �*�a�P ���M�/ �J�a�P �#���b�2�/ �Q�M �2�`�`�Q�`�X �A�M �i�?�2
�i�?�B�`�/ �T�?���b�2�- �i�?�2 �r���i�2�`�K���`�F �K�2�b�b���;�2 �B�b �2�K�#�2�/�/�2�/ �B�M �i�?�2 �B�M�T�m�i �B�K���;�2 �m�b�B�M�; �i�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K �i�?���i ���b�b�m�`�2�b �i�?�2
�2�K�#�2�/�/�B�M�; �b�i�`�2�M�;�i�?�X �6�B�M���H�H�v�- �i�?�2 �2�t�i�`���+�i�B�Q�M �Q�7 �� �r���i�2�`�K���`�F �B�K���;�2 �B�b �/�Q�M�2 �#�v ���T�T�H�v�B�M�; �h�2�i�`�Q�H�2�i �h�`���M�b�7�Q�`�K �U�h�h�V�X

�h�?�2 �K���B�M �+�Q�M�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�2 �`�2�b�2���`�+�? �T���T�2�` �B�b �2�M�H�B�b�i�2�/ �#�2�H�Q�r�,
� �h�?�2 �T�B�t�2�H �B�/�2�M�i�B�}�+���i�B�Q�M �B�b �+���`�`�B�2�/ �Q�m�i �#���b�2�/ �Q�M �i�?�2 �.�*�L�L �+�H���b�b�B�}�2�` �m�b�B�M�; �2�`�`�Q�`�- �r�?�B�+�? �B�b �i�`���B�M�2�/ �#�v

���T�T�H�v�B�M�; �*�a�P ���M�/ �J�a�P �7�Q�` �}�M�/�B�M�; �i�?�2 �2�z�2�+�i�B�p�2 �T�B�t�2�H �2�K�T�H�Q�v�2�/ �7�Q�` �i�?�2 �2�K�#�2�/�/�B�M�; �T�`�Q�+�2�b�b�X
� �h�?�2 �7�2���i�m�`�2�b ���`�2 �2�t�i�`���+�i�2�/ �2�z�2�+�i�B�p�2�H�v �7�`�Q�K �i�?�2 �T�B�t�2�H �7�Q�` �;�2�M�2�`���i�B�M�; �i�?�2 �T�`�2�/�B�+�i�B�Q�M �K���T�- �r�?�B�+�? �B�b �7�Q�H�H�Q�r�2�/

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

�h�?�2 �T���T�2�` �B�b �b�i�`�m�+�i�m�`�2�/ ���b �7�Q�H�H�Q�r�b�, �a�2�+�i�B�Q�M �k �/�B�b�+�m�b�b�2�b �2�t�B�b�i�B�M�; �K�2�i�?�Q�/�b �Q�7 �B�K���;�2 �b�i�2�;�Q�M�Q�;�`���T�?�v �r�B�i�?
�+�?���H�H�2�M�;�2�b �Q�7 �i�?�2 �K�2�i�?�Q�/�b�X �h�?�2 �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ �Q�7 �*�J�a�P�@�.�*�L�L�Y�i�2�i�`�Q�H�2�i �B�b �/�2�K�Q�M�b�i�`���i�2�/ �B�M �b�2�+�i�B�Q�M �j�- ���M�/
�b�2�+�i�B�Q�M �9 �T�`�Q�p�B�/�2�b �i�?�2 �`�2�b�m�H�i�b ���M�/ �/�B�b�+�m�b�b�B�Q�M�X ���i �H���b�i�- �b�2�+�i�B�Q�M �8 �+�Q�M�+�H�m�/�2�b �i�?�2 �`�2�b�2���`�+�? �r�Q�`�F�X

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

�a�2�p�2�`���H �K�2�i�?�Q�/�b �`�2�H���i�2�/ �i�Q �B�K���;�2 �b�i�2�;�Q�M�Q�;�`���T�?�v ���`�2 �/�2�b�+�`�B�#�2�/�- ���M�/ ���M���H�v�x�2�/ ���b �7�Q�H�H�Q�r�b�, �u�m�B�H�2�Q�M�; �u�2�m�M�;
�2�i ���H�X �(�k�y�) �/�2�p�2�H�Q�T�2�/ �#�B�M���`�v �B�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v �i�Q �`�2�/�m�+�2 �i�?�2 �~�B�T�T�B�M�; �/�B�b�i�Q�`�i�B�Q�M �Q�M �G�Q�+���H �h�2�t�i�m�`�2 �S���i�i�2�`�M
�U�G�h�S�V ���M�/ �/�2�b�B�;�M�2�/ �~�2�t�B�#�H�2 �+���`�`�B�2�`�b �Q�7 �b�v�M�/�`�Q�K�2�@�i�`�2�H�H�B�b �+�Q�/�2 �U�a�h�*�V�X �>�2�`�2�- �i�?�2 �b�2�+�m�`�B�i�v �7�Q�` �#�Q�i�? �p�B�b�B�Q�M ���M�/
�b�i���i�B�b�i�B�+�b �r���b �7�Q�m�M�/ �#�2�i�i�2�`�- �#�m�i �B�i �7���B�H�2�/ �i�Q ���+�+�2�b�b �i�?�2 �b�+���H���#�H�2 ���M�/ �M�2���`�H�v �+�Q�M�i�B�M�m�Q�m�b �+���T���+�B�i�v �m�T�T�2�` �#�Q�m�M�/�X
���/�M���M �:�m�i�m�# ���M�/ �J���B�K�Q�Q�M�� ���H�@�:�?���K�/�B �(�R�y�) �T�`�2�b�2�M�i�2�/ �+�Q�m�M�i�B�M�;�@�#���b�2�/ �b�2�+�`�2�i �b�?���`�B�M�; �K�2�i�?�Q�/ �i�Q �B�K�T�`�Q�p�2 �i�?�2
�b�?���`�2�b �`�2�+�Q�M�b�i�`�m�+�i�B�Q�M ���M�/ �/�B�b�i�`�B�#�m�i�B�Q�M�X �h�?�2 �K�2�i�?�Q�/ �7���B�H�2�/ �i�Q �/�2�}�M�2 �i�?�2 �K���t�B�K�m�K ���M�/ �K�B�M�B�K�m�K �b�?���`�2�b �7�Q�`
�`�2�+�Q�M�b�i�`�m�+�i�B�M�; �i�?�2 �b�2�+�`�2�i�X �q�2�B�t�m���M �h���M�; �(�k�R�) �2�K�T�H�Q�v�2�/ �� �*�Q�M�p�Q�H�m�i�B�Q�M���H �L�2�m�`���H �L�2�i�r�Q�`�F �#���b�2�/ �Q�M ���/�p�2�`�b���`�B���H
�2�K�#�2�/�/�B�M�; �U���.�o�@�1�J�"�V �7�Q�` �B�K���;�2 �b�i�2�;�Q�M�Q�;�`���T�?�v�X �>�2�`�2�- �i�?�2 �b�2�+�m�`�B�i�v �r���b �7�Q�m�M�/ �#�2�i�i�2�`�- �#�m�i �7���B�H�2�/ �i�Q �/�2�i�2�+�i �i�?�2
�b�i�2�;�Q �B�K���;�2�b �B�M �i�?�2 �+�m�`�`�2�M�i �B�i�2�`���i�B�Q�M�X �a�Q�m�K�2�M�/�m �*�?���F�`���#�Q�`�i�v �2�i ���H�X �(�k�k�) �/�2�p�2�H�Q�T�2�/ �S�`�2�/�B�+�i�B�p�2 �1�/�;�2 ���/���T�i�B�p�2
�B�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v �B�M �r�?�B�+�? �i�?�2 �b�2�H�2�+�i�2�/ ���`�2�� �Q�7 �i�?�2 �+�Q�p�2�` �B�K���;�2 �r���b �/�2�i�2�`�K�B�M�2�/ �#���b�2�/ �Q�M �J�Q�/�B�}�2�/ �J�2�/�B���M
�1�/�;�2 �.�2�i�2�+�i�Q�` �U�J�J�1�.�V �i�Q �2�K�#�2�/ �i�?�2 �#�B�M���`�v �T���v�H�Q���/ �U�/���i���V�X �h�?�2 �/�2�p�2�H�Q�T�2�/ �K�2�i�?�Q�/ ���+�?�B�2�p�2�/ �H�B�K�B�i�2�/ �H�2�p�2�H �Q�7
�/�B�b�i�Q�`�i�B�Q�M ���M�/ �#�2�b�i �2�K�#�2�/�/�B�M�; �`���i�2�X �J�Q�`�2 �#�B�i�b �r�2�`�2 �M�2�2�/�2�/ �B�M �b�?���`�T�2�` �2�/�;�2�b �7�Q�` ���/���T�i�B�p�2 �b�2�H�2�+�i�B�Q�M�X

�.�B�T�i�B �E���T�Q�Q�` �a���`�K���? ���M�/ ���M���M�/ �C�X �E�m�H�F���`�M�B �(�8�) �T�`�2�b�2�M�i�2�/ �J�m�H�i�B �_���M�/�Q�K �a�i���`�i �G�Q�+���H �a�2���`�+�? �U�J�_�a�G�a�V �7�Q�`
���+�?�B�2�p�B�M�; �� �#�2�i�i�2�` �#���H���M�+�2 �#�2�i�r�2�2�M �b�2�+�`�2�i �i�2�t�i �+���T���+�B�i�v�- �b�2�+�m�`�B�i�v�- ���M�/ �B�K���;�2 �[�m���H�B�i�v�X �h�?�B�b �7�`���K�2�r�Q�`�F �2�K�T�H�Q�v�b
�*�Q�?�Q�`�i �A�M�i�2�H�H�B�;�2�M�+�2 �U�*�A�V �7�Q�` ���i�i���B�M�B�M�; �i�?�2 �2�M�?���M�+�2�/ �[�m���H�B�i�v �B�M �i�?�2 �B�K���;�2�X �h�?�2 �K�2�i�?�Q�/ �7���B�H�2�/ �i�Q �+�Q�M�b�B�/�2�` �i�?�2
�+�Q�?�Q�`�i �B�M�i�2�H�H�B�;�2�M�+�2 ���T�T�`�Q���+�? �r���b �B�M�i�2�;�`���i�2�/ �r�B�i�? �� �+�m�+�F�Q�Q �b�2���`�+�? ���H�;�Q�`�B�i�?�K �7�Q�` �2�M�?���M�+�B�M�; �2�{�+�B�2�M�+�v�X ���`�2�7 �J�B�`�B
���M�/ �E���`�B�K �6���2�x �(�k�j�) �/�2�p�2�H�Q�T�2�/ ���M �B�M�i�2�;�2�` �r���p�2�H�2�i �i�`���M�b�7�Q�`�K �7�Q�` �K���T�T�B�M�; �+�Q�p�2�` �B�K���;�2�b �r�B�i�? �� �b�T�2�+�B�}�+ �7�`�2�[�m�2�M�+�v
�/�Q�K���B�M�X �h�?�2 �J�Q�b�i �a�B�;�M�B�}�+���M�i �"�B�i �U�J�a�"�V �#�B�i �r���b �m�i�B�H�B�x�2�/ �7�Q�` �+���i�2�;�Q�`�B�x�B�M�; �i�?�2 �2�/�;�2 �+�Q�2�{�+�B�2�M�i�b �B�M �i�?�2 �7�`�2�[�m�2�M�+�v
�/�Q�K���B�M�X �1�K�#�2�/�/�B�M�; �i�?�2 �b�2�+�`�2�i �#�B�i�b �B�M �i�?�2 �7�`�2�[�m�2�M�+�v �+�Q�2�{�+�B�2�M�i�b ���`�2 �M�2�2�/�2�/ �7�Q�` �Q�#�i���B�M�B�M�; �i�?�2 �b�i�2�;�Q �B�K���;�2�X �a�X�A�X
�L�B�T���M�B�F���` ���M�/ �o�X �>�B�K�� �.�2�2�T�i�?�B �(�e�) �T�`�2�b�2�M�i�2�/ �2�/�;�2 ���M�/ �r���p�2�H�2�i �i�`���M�b�7�Q�`�K���i�B�Q�M ���T�T�`�Q���+�? �i�Q �}�M�/�B�M�; �i�?�2 ���+�+�m�`���i�2
�H�Q�+���i�B�Q�M �i�Q �2�K�#�2�/ �i�?�2 �K�2�b�b���;�2�X �>�2�`�2�- �i�?�2 �2�/�;�2�b ���`�2 �/�2�i�2�+�i�2�/ ���+�+�m�`���i�2�H�v �#���b�2�/ �Q�M �i�?�2 �r���p�2�H�2�i �+�Q�2�{�+�B�2�M�i�- ���M�/
�i�?�2 �B�M�i�2�M�b�B�i�v �Q�7 �T�B�t�2�H�- �#�m�i �/�Q�2�b �M�Q�i �+�Q�M�b�B�/�2�` ���M�Q�i�?�2�` �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K �7�Q�` �B�K�T�`�Q�p�B�M�; �i�?�2 �+�Q�b�i �2�b�i�B�K���i�B�Q�M �Q�7
�i�?�2 �T�B�t�2�H�X �h�Q�K���b �.�2�M�2�K���`�F ���M�/ �C�2�b�b�B�+�� �6�`�B�/�`�B�+�? �(�d�) �/�2�p�2�H�Q�T�2�/ ���M ���T�T�`�Q���+�? �7�Q�` �B�M�7�2�`�`�B�M�; �i�?�2 ���+�+�m�`���i�2 �/�B�`�2�+�i�B�Q�M



�*�?�B�+�F�2�M�@�J�Q�i�? �b�2���`�+�? �Q�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �/�2�2�T �+�Q�M�p�Q�H�m�i�B�Q�M���H �M�2�m�`���H �M�2�i�r�Q�`�F �7�Q�` �A�K���;�2 �a�i�2�;���M�Q�;�`���T�?�v�k�R�N

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

�k�X�R�X �*�?���H�H�2�M�;�2�b�X�h�?�B�b �b�2�+�i�B�Q�M �/�2���H�b �r�B�i�? �i�?�2 �+�?���H�H�2�M�;�2�b �7���+�2�/ �#�v �i�?�2 �2�t�B�b�i�B�M�; �i�2�+�?�M�B�[�m�2�b �Q�7 �B�K���;�2 �b�i�2�@
�;�Q�M�Q�;�`���T�?�v�X

� �P�M�+�2 �i�?�2 �/���i�� �2�K�#�2�/�/�B�M�; �B�b �/�Q�M�2�- �i�?�2 �+�?���M�;�2�b �B�M �i�?�2 �B�K���;�2 �b�i���i�B�b�i�B�+�b ���`�2 �T�`�2�/�B�+�i�2�/ �m�b�B�M�; �i�?�2 �b�i�2�@
�;���M���H�v�x�2�`�b�- ���M�/ �i�?�2 �#�B�i �T�H���M�2�b �2�K�T�H�Q�v�2�/ �B�M �i�?�2 �i�v�T�B�+���H �B�K���;�2 ���`�2 �H�2�b�b �+�Q�`�`�2�H���i�2�/�- �r�?�B�+�? �B�b �Q�M�2 �Q�7 �i�?�2
�+�?���H�H�2�M�;�2�b �7���+�2�/ �#�v �i�?�2 �B�K���;�2 �b�i�2�;�Q�M�Q�;�`���T�?�v �(�k�9�)�X

� �P�i�?�2�` �+�?���H�H�2�M�;�2�b �7���+�2 �#�v �B�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v ���`�2 �i�?�2 �p�B�b�B�#�B�H�B�i�v �Q�7 �2�t�i�`���+�i�2�/ �B�K���;�2�b ���i �i�?�2 �`�2�+�2�B�p�2�` �b�B�/�2
�#�v �+�?���M�;�B�M�; �i�?�2 �p���H�m�2 �Q�7 �i�?�2 �#�H�2�M�/�B�M�; �+�Q�2�{�+�B�2�M�i �B�b �p�2�`�v �b�2�M�b�B�i�B�p�2 �i�Q �K�Q�/�B�}�+���i�B�Q�M �(�3�)�X

� �h�?�2 �b�i�2�;�Q �B�K���;�2 �[�m���H�B�i�v ���M�/ �i�?�2 �+���T���+�B�i�v �Q�7 �2�K�#�2�/�/�B�M�; �B�b �i�?�2 �+�?���H�H�2�M�;�B�M�; �i���b�F �7�Q�` �/�2�b�B�;�M�B�M�; �i�?�2 �b�2�+�m�`�2
�#�B�M���`�v �B�K���;�2 �#�v �2�M�?���M�+�B�M�; �i�?�2 �m�M�/�2�i�2�+�i���#�B�H�B�i�v �(�R�9�)�X

� �A�M �`�2���H�@�i�B�K�2�- �B�7 �i�?�2�`�2 �B�b ���/�/�B�i�B�p�2 �M�Q�B�b�2 �B�M �i�?�2 �+�Q�p�2�` �B�K���;�2�- �i�?�2�`�2 �B�b �i�?�2 �T�Q�b�b�B�#�B�H�B�i�v �7�Q�` �i�?�2 �T�Q�Q�` �S�a�L�_ �Q�`
�B�M �Q�i�?�2�` �r�Q�`�/�b�- �i�?�2 �B�K���;�2 �[�m���H�B�i�v �B�b ���z�2�+�i�2�/�X

� �h�?�2 �2�K�#�2�/�/�B�M�; �+���T���+�B�i�v ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�2 �b�i�2�;���M�Q�;�`���T�?�v �B�b �M�Q�i �b�B�;�M�B�}�+���M�i �m�b�B�M�; �i�?�2 �+�Q�H�Q�` �T���`�B�i�v�-
�r�?�B�+�? �/�2�T�2�M�/�b �Q�M �i�?�2 �Q�`�/�2�` �Q�7 �i�?�2 �+�Q�H�Q�`�b�- ���M�/ �i�?�2 �+���T���+�B�i�v �Q�7 �i�?�2 �B�K���;�2 �B�b �p�2�`�v �H�2�b�b�- �r�?�B�+�? �B�b �i�?�2 �K���D�Q�`
�+�?���H�H�2�M�;�2 �B�M �2�K�#�2�/�/�B�M�; �i�?�2 �b�i�2�;�Q �B�K���;�2�b �7�`�Q�K �i�?�2 �+�Q�p�2�` �B�K���;�2 �(�R�e�)�X

�j�X �A�K���;�2 �a�i�2�;�M�Q�;�`���T�?�v �m�b�B�M�; �i�?�2 �T�`�Q�T�Q�b�2�/ �*�?�B�+�F�2�M�@�J�Q�i�? �b�2���`�+�? �Q�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �/�2�2�T
�+�Q�M�p�Q�H�m�i�B�Q�M���H �M�2�m�`���H �M�2�i�r�Q�`�F�X�h�?�B�b �b�2�+�i�B�Q�M �T�`�2�b�2�M�i�b �i�?�2 �A�K���;�2 �a�i�2�;���M�Q�;�`���T�?�v �m�b�B�M�; �*�?�B�+�F�2�M�@�J�Q�i�? �b�2���`�+�?
�Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�X �6�B�;�m�`�2 �j�X�R �/�2�H�B�#�2�`���i�2�b �i�?�2 �#�H�Q�+�F �/�B���;�`���K �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �*�?�B�+�F�2�M�@�J�Q�i�? �b�2���`�+�? �Q�T�i�B�@
�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K �7�Q�` �A�K���;�2 �a�i�2�;���M�Q�;�`���T�?�v�X ���i �}�`�b�i�- �i�?�2 �B�M�T�m�i �K�2�/�B�+���H �B�K���;�2 �B�b �;�B�p�2�M �i�Q �i�?�2 �T�B�t�2�H �T�`�2�/�B�+�i�B�Q�M
�T�?���b�2 �B�M �r�?�B�+�? �i�?�2 �7�2���i�m�`�2�b�- �H�B�F�2 �r���p�2�H�2�i�- �T�B�t�2�H �+�Q�p�2�`���;�2�- �2�/�;�2 �/�2�i���B�H�b�- ���M�/ �b�Q �Q�M �r�B�H�H �#�2 �2�t�i�`���+�i�2�/ �7�`�Q�K �i�?�2 �B�K�@
���;�2�- �r�?�B�+�? �B�b �b�m�#�D�2�+�i�2�/ �i�Q �i�?�2 �T�B�t�2�H �B�/�2�M�i�B�}�+���i�B�Q�M �m�b�B�M�; �i�?�2 �T�`�Q�T�Q�b�2�/ �*�J�a�P�@�#���b�2�/ �.�*�L�L�X �h�?�m�b�- �i�?�2 �T�`�Q�T�Q�b�2�/
�*�J�a�P ���H�;�Q�`�B�i�?�K �B�b �/�2�p�2�H�Q�T�2�/ �#�v �B�M�i�2�;�`���i�B�M�; �*�a�P �(�j�d�) �r�B�i�? �i�?�2 �J�a�P �(�j�e�)�X �h�?�m�b�- �i�?�2 �T�B�t�2�H�b �i�Q �#�2 �2�K�#�2�/�/�2�/
�r�B�H�H �#�2 �/�2�+�B�/�2�/ �m�b�B�M�; �i�?�2 �.�2�2�T �*�L�L �i�?���i �r�B�H�H �#�2 �i�`���B�M�2�/ �m�b�B�M�; �i�?�2 �*�J�a�P ���H�;�Q�`�B�i�?�K�X �>�2�`�2�- �i�?�2 �2�K�#�2�/�/�B�M�;
�Q�7 �i�?�2 �b�2�+�`�2�i �K�2�b�b���;�2 �B�b �/�Q�M�2 �#�v ���T�T�H�v�B�M�; �h�h �b�m�+�? �i�?���i �B�i �Q�z�2�`�b �7���b�i ���M�/ �2�{�+�B�2�M�i �B�K���;�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M�X �h�?�2
�2�t�i�`���+�i�B�Q�M �Q�7 �i�?�2 �b�2�+�`�2�i �B�K���;�2 �B�b �/�Q�M�2 ���i �H���b�i �#�v ���T�T�H�v�B�M�; �i�?�2 �B�M�p�2�`�b�2 �i�`���M�b�7�Q�`�K�X

�G�2�i �m�b �+�Q�M�b�B�/�2�` �i�?�2 �B�M�T�m�i �K�2�/�B�+���H �B�K���;�2M �r�B�i�? �/�B�K�2�M�b�B�Q�MX � Y �X �>�2�`�2�- �i�?�2 �i�2�`�KU �`�2�T�`�2�b�2�M�i�b �i�?�2
�r���i�2�`�K���`�F �K�2�b�b���;�2 �Q�7 �/�B�K�2�M�b�B�Q�MP � Q�X �h�?�2 �r���i�2�`�K���`�F �B�K���;�2 �B�b �B�M �i�?�2 �7�Q�`�K �Q�7 �#�B�M���`�v�X �h�?�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7
�i�?�2 �B�M�T�m�i�- ���M�/ �2�K�#�2�/�/�2�/ �r���i�2�`�K���`�F �B�K���;�2 �B�b �;�B�p�2�M �#�v

M = f muv g; 1 � u � X ; 1 � v � Y �U�j�X�R�V

U = f Sxy g; 1 � x � P; 1 � y � Q �U�j�X�k�V

�r�?�2�`�2�- �i�?�2 �i�2�`�Kmuv �`�2�7�2�` �i�Q �i�?�2 �B�M�T�m�i �B�K���;�2 �T�B�t�2�H�b�- �`���M�;�B�M�; �#�2�i�r�2�2�M �y �i�Q �k�8�8�- ���M�/Sxy �/�2�M�Q�i�2�b �i�?�2 �r���i�2�`�K���`�F�2�/
�B�K���;�2 �T�B�t�2�H�b�- �?���p�B�M�; �i�?�2 �#�B�M���`�v �p���H�m�2 ���b �y �Q�` �R�X

�j�X�R�X �S�B�t�2�H �T�`�2�/�B�+�i�B�Q�M�X �1�t�i�`���+�i�B�Q�M �Q�7 �7�2���i�m�`�2�b�X�A�M �i�?�2 �T�B�t�2�H �T�`�2�/�B�+�i�B�Q�M �T�?���b�2�- �i�?�2 �7�2���i�m�`�2 �2�t�i�`���+�i�B�Q�M
�B�b �T�2�`�7�Q�`�K�2�/ �#���b�2�/ �Q�M �b�2�p�2�M �7�2���i�m�`�2�b�- �b�m�+�? ���b �r���p�2�H�2�i �2�M�2�`�;�v�- �2�/�;�2 �B�M�7�Q�`�K���i�B�Q�M�- �b�+���i�i�2�`�B�M�; �p���H�m�2�- �:���#�Q�` �}�H�i�2�`�-
�T�B�t�2�H �+�Q�p�2�`���;�2�- �G�Q�+���H �#�B�M���`�v �T���i�i�2�`�M �U�G�"�S�V�- ���M�/ �h�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K�X �h�?�2 �7�2���i�m�`�2 �2�t�i�`���+�i�B�Q�M �b�i�2�T �+���`�`�B�2�/ �Q�m�i �B�M
�i�?�B�b �T���T�2�` �B�b �2�t�T�H���B�M�2�/ ���b �7�Q�H�H�Q�r�b�X

�j�X�R�X�R�X �q���p�2�H�2�i �2�M�2�`�;�v�X�h�?�2 �h�h �(�k�8�) �B�b �b�m�#�D�2�+�i�2�/ �i�Q �i�?�2 �B�M�T�m�i �K�2�/�B�+���H �B�K���;�2 �i�Q ���+�?�B�2�p�2 �i�?�2 �r���p�2�H�2�i
�2�M�2�`�;�v�X �h�?�2 �r���p�2�H�2�i �i�`���M�b�7�Q�`�K �B�b �2�K�T�H�Q�v�2�/ �7�Q�` �/�2�+�Q�K�T�Q�b�B�M�; �i�?�2 �Q�`�B�;�B�M���H �B�K���;�2 �i�Q �7�Q�m�` �b�m�#�@�#���M�/�b�- �r�?�B�+�?
�B�M�+�H�m�/�2�b �>�G�- �>�>�- �G�G�- ���M�/�- �G�>�X �h�?�2 �7�Q�m�` �#���M�/�b ���`�2 �`�2�T�`�2�b�2�M�i�2�/ ���b�-f L 1; L 2; L 3; L 4g �X �h�?�2 �i�2�i�`�Q�H�2�i �2�M�2�`�;�v �7�Q�`
�i�?�2 �T�B�t�2�H �B�b �2�t�T�`�2�b�b�2�/ ���b

TT(muv ) = f L 1; L 2; L 3; L 4g �U�j�X�j�V

�r�?�2�`�2TT(muv ) �`�2�T�`�2�b�2�M�i�b �i�?�2 �i�2�i�`�Q�H�2�i �7�m�M�+�i�B�Q�M�X �A�M �i�?�B�b �T���T�2�`�- �i�?�2 �2�K�#�2�/�/�B�M�; �T�?���b�2 �7�Q�+�m�b�b�2�/ �Q�M �>�G �#���M�/�- �?�2�M�+�2
�i�?�2 �2�M�2�`�;�v �+�Q�M�b�m�K�2�/ �B�M �>�G �#���M�/ �B�b �i���F�2�M ���b �i�?�2 �i�2�i�`�Q�H�2�i �2�M�2�`�;�v �7�2���i�m�`�2 ���M�/ �B�b �`�2�T�`�2�b�2�M�i�2�/ ���bF1 = L 3(muv )�X



�k�k�y �_�2�b�?�K�� �o�X�E�- �o�B�M�Q�/ �E�m�K���` �_�X�a�- �a�?���?�B �.�- �a�?�v�D�B�i�? �J�X�"

�6�B�;�X �j�X�R�X�a�+�?�2�K���i�B�+ �/�B���;� �̀��K �Q�7 �B�K���;�2 �b�i�2�;�Q�M�Q�;� �̀��T�?�v �m�b�B�M�; �i�?�2 �T� �̀Q�T�Q�b�2�/ �*�J�a�P�@�#���b�2�/ �.�*�L�L

�j�X�R�X�k�X �S�B�t�2�H �+�Q�p�2�`���;�2�X�h�?�2 �T�B�t�2�H �+�Q�p�2�`���;�2 �B�b �+�Q�K�T�m�i�2�/ �#���b�2�/ �Q�M �i�?�2 �K�2���M �p���H�m�2 �Q�7 �M�2�B�;�?�#�Q�`�?�Q�Q�/ �T�B�t�2�H
�i�Q �T�`�Q�p�B�/�2 �i�?�2 �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i �i�?�2 �+�Q�p�2�`���;�2 �p���H�m�2 �Q�7 �2���+�? �T�B�t�2�H�X ���b�b�m�K�2 �i�?�2 �T�B�t�2�Hmuv �B�M �B�K���;�2M �r�B�i�?N
�M�m�K�#�2�` �Q�7 �M�2�B�;�?�#�Q�`�B�M�; �T�B�t�2�H�b�- ���M�/ �i�?�2 �T�B�t�2�H �+�Q�p�2�`���;�2 �B�b �2�t�T�`�2�b�b�2�/ ���b�-

F2 =
1
N

N � 1X

a=0

ma
uv �U�j�X�9�V

�r�?�2�`�2ma
uv �B�b �i�?�2 �b�v�K�#�Q�H �B�M�/�B�+���i�2�b �i�?�2ath �M�2�B�;�?�#�Q�` �T�B�t�2�H �Q�7muv ���M�/N �/�2�M�Q�i�2�b �i�?�2 �M�2�B�;�?�#�Q�`�B�M�; �T�B�t�2�H�X

�j�X�R�X�j�X �1�/�;�2 �/�2�i�2�+�i�B�Q�M�X�A�i �B�b �i�?�2 �T�`�Q�+�2�b�b �Q�7 �/�2�i�2�`�K�B�M�B�M�; �r�?�2�i�?�2�` �i�?�2 �T�B�t�2�H �B�b ���p���B�H���#�H�2 �B�M �i�?�2 �+�Q�`�M�2�` �2�/�;�2
�Q�` �M�Q�i�X �A�M �2�/�;�2 �B�M�7�Q�`�K���i�B�Q�M �7�2���i�m�`�2�- �B�7 �i�?�2 �T�B�t�2�H �B�b �B�M �i�?�2 �2�/�;�2 �i�?�2�M �i�?�2 �p���H�m�2 �B�b �}�t�2�/ ���b �Q�M�2 �Q�` �Q�i�?�2�`�r�B�b�2 �i�?�2
�p���H�m�2 �B�b �b�2�i �i�Q �x�2�`�Q�X �h�?�2 �2�/�;�2 �B�M�7�Q�`�K���i�B�Q�M �7�Q�` �i�?�2 �T�B�t�2�H �B�b �;�B�p�2�M �#�v

g(u; v) = A(muv ) �U�j�X�8�V

�r�?�2�`�2A(muv ) �`�2�7�2�` �i�Q �i�?�2 �2�/�;�2 �B�M�7�Q�`�K���i�B�Q�M�- ���M�/ �i�?�2 �Q�m�i�T�m�i �Q�7 �i�?�2 �2�/�;�2 �B�M�7�Q�`�K���i�B�Q�M �B�b �`�2�T�`�2�b�2�M�i�2�/ ���bF3 =
g(u; v)�X

�j�X�R�X�9�X �a�+���i�i�2�`�B�M�; �p���H�m�2�X�h�?�2 �b�+���i�i�2�`�B�M�; �i�`���M�b�7�Q�`�K �(�k�e�) �B�b �2�K�T�H�Q�v�2�/ �7�Q�` �Q�#�i���B�M�B�M�; �b�+���i�i�2�`�B�M�; �+�Q�2�{�+�B�2�M�i�b�X
�h�?�B�b �i�`���M�b�7�Q�`�K �}�M�/�b �i�?�2 �i�2�t�i�m�`�2 �B�M�7�Q�`�K���i�B�Q�M �#�v ���T�T�H�v�B�M�; �i�?�2 �}�H�i�2�` �+�Q�M�p�Q�H�m�i�B�Q�M �B�M �i�?�2 �T�B�t�2�H�X �h�?�2 �b�+���i�i�2�`�B�M�;
�+�Q�2�{�+�B�2�M�i �B�b �;�B�p�2�M �#�v

K [M ] = kkM 
 � b1j 
 � b2jK j 
 � bh j 
 A(e)j �U�j�X�e�V



�*�?�B�+�F�2�M�@�J�Q�i�? �b�2���`�+�? �Q�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �/�2�2�T �+�Q�M�p�Q�H�m�i�B�Q�M���H �M�2�m�`���H �M�2�i�r�Q�`�F �7�Q�` �A�K���;�2 �a�i�2�;���M�Q�;�`���T�?�v�k�k�R

�r�?�2�`�2 �i�?�2 ���p�2�`���;�2 �}�H�i�2�` �B�b �/�2�M�Q�i�2�/ ���bA(e)�- ���M�/ �i�?�2 �i�2�`�K �B�M�/�B�+���i�2�b �i�?�2 �}�H�i�2�` �#���M�F�b�X �h�?�2 �Q�m�i�T�m�i �Q�#�i���B�M�2�/ �7�`�Q�K
�i�?�2 �b�+���i�i�2�`�B�M�; �i�`���M�b�7�Q�`�K �B�b �/�2�M�Q�i�2�/ ���bF4 = K (muv )�X

�j�X�R�X�8�X �:���#�Q�` �7�2���i�m�`�2�X�h�?�2 �:���#�Q�` �}�H�i�2�` �(�k�d�) �B�b �2�K�T�H�Q�v�2�/ �7�Q�` �B�/�2�M�i�B�7�v�B�M�; �i�?�2 �i�B�K�2�@�7�`�2�[�m�2�M�+�v �H�Q�+���i�B�Q�M �Q�7 �i�?�2
�T�B�t�2�H ���M�/ �i�Q ���+�?�B�2�p�2 �i�?�2 �`�Q�#�m�b�i ���;���B�M�b�i �p���`�B�Q�m�b �#�`�B�;�?�i�M�2�b�b �Q�` �+�Q�M�i�`���b�i �Q�7 �i�?�2 �B�K���;�2�X �6�Q�` �i�?�2 �7�2���i�m�`�2 �2�t�i�`���+�i�B�Q�M�-
�k�. �:���#�Q�` �}�H�i�2�` �B�b �i�?�2 �#�`�Q���/�H�v �m�i�B�H�B�x�2�/ �}�H�i�2�` ���M�/ �i�?�2 �}�H�i�2�` �7�m�M�+�i�B�Q�M �B�b �;�B�p�2�M �#�v�-

P(u; v; '; h; � ) =
1

2�� 2 exp
�

�
u2 + V 2

2� 2

�
� expf 2�u m (hu cos� + hv sin � )g �U�j�X�d�V

�r�?�2�`�2P(u; v; '; h; � ) �/�2�M�Q�i�2 �i�?�2 �:���#�Q�` �}�H�i�2�`�b �r�B�i�? �T�B�t�2�H�X �h�?�2 �i�2�`�Ku � m �/�2�M�Q�i�2�b �i�?�2 �B�K���;�B�M���`�v �T���`�i ���M�/ �i�?�2
�p���H�m�2 �B�b

p
� 1 �X �h�?�2 �b�B�M�m�b�Q�B�/���H �r���p�2 �7�`�2�[�m�2�M�+�v �B�M �i�?�2 �:���m�b�b�B���M �}�H�i�2�` �B�b �`�2�T�`�2�b�2�M�i�2�/ ���bh �X �h�?�2 �Q�m�i�T�m�i �Q�7 �i�?�2

�:���#�Q�` �}�H�i�2�` �B�b �/�2�M�Q�i�2�/ ���bF5�- ���M�/ �B�b �2�t�T�`�2�b�b�2�/ ���bD(f u; vg = P(muv )�X �h�?�2�`�2�7�Q�`�2�-F5 = Df u; vg�X

�j�X�R�X�e�X �G�Q�+���H �"�B�M���`�v �S���i�i�2�`�M�X�h�?�2 �+�`�B�b�T �7�Q�`�K �Q�7 �G�"�S �(�k�3�) �m�i�B�H�B�x�2�b �i�?�2 �M�2�B�;�?�#�Q�m�`�?�Q�Q�/ �T�B�t�2�H �T�`�Q�T�2�`�i�B�2�b
�i�Q �2�t�T�H���B�M �2���+�? �T�B�t�2�H�X �A�i �B�b �K�Q�`�2 �`�2�b�B�b�i���M�i�- �2�{�+�B�2�M�i�- ���M�/ �b�B�K�T�H�2 �i�Q �K���F�2 �+�?���M�;�2�b �B�M �;�`���v�@�H�2�p�2�H �m�b�B�M�; �H�B�;�?�i�B�M�;
�p���`�B���i�B�Q�M�b�X �h�?�2 �Q�#�i���B�M�2�/ �7�2���i�m�`�2 �B�b �B�M�/�B�+���i�2�/ ���b�-F6 = V(u; v)�X �h�?�2 �i�2�t�i�m�`�2 �7�2���i�m�`�2�b �Q�#�i���B�M�2�/ �7�`�Q�K �i�?�2 �2�t�i�`���+�i�B�Q�M
�T�?���b�2 �B�b �2�t�T�`�2�b�b�2�/ �#�v

V (u; v) = LBP )muv =
N � 1X

a=0

r (ta � t f )2n �U�j�X�3�V

�r�?�2�`�2 �i�?�2 �i�2�`�Kt f ���M�/ta �/�2�M�Q�i�2�b �i�?�2 �+�2�M�i�`�2 ���M�/ �M�2�B�;�?�#�Q�` �T�B�t�2�H�b �;�`���v �p���H�m�2�X �h�?�2�M�- �i�?�2 �K�2�K�#�2�`�b�?�B�T �7�m�M�+�i�B�Q�M �B�b
�+���H�+�m�H���i�2�/ ���b

r (b) =
�

1; b � 0
0; �Q�i�?�2�`�r�B�b�2

�
�U�j�X�N�V

�j�X�R�X�d�X �h�2�i�`�Q�H�2�i �h�`���M�b�7�Q�`�K�X�h�?�2 �i�2�i�`�Q�H�2�i �/�2�b�+�`�B�T�i�Q�` �(�k�8�) �B�b ���M ���/���T�i�B�p�2 �>�����` �r���p�2�H�2�i �i�`���M�b�7�Q�`�K�- �i�Q �b�m�T�@
�T�Q�`�i �i�2�i�`�Q�K�B�M�Q�2�b�- �r�?�B�+�? �B�b �7�Q�`�K�2�/ �#�v �D�Q�B�M�B�M�; �7�Q�m�` �b�[�m���`�2�b �r�B�i�? �b�B�K�B�H���` �b�B�x�2�X �>�2�`�2�- �i�?�2 �B�M�T�m�i �H�Q�r�@�T���b�b �B�K���;�2
�B�b �/�B�p�B�/�2�/ �B�M�i�Q �#�H�Q�+�F�b ���M�/ �H�Q�+���H �i�2�i�`�Q�H�2�i �#���b�B�b ���`�2 �;�2�M�2�`���i�2�/ �#���b�2�/ �Q�M �i�?�2 �;�2�Q�K�2�i�`�v �Q�7 �i�?�2 �B�K���;�2�X �h�?�2 �b�i�2�T�b
�B�M�p�Q�H�p�2�/ �B�M �i�?�2 �i�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K ���`�2 �B�H�H�m�b�i�`���i�2�/ �#�2�H�Q�r�X

�B�V�A�M�B�i�B���H�B�x���i�B�Q�M�, �h�?�2 �B�M�T�m�i �B�K���;�2 �B�b �b�T�H�B�i �B�M�i�Q �#�H�Q�+�F�b �Q�7 �b�B�x�2�X
�B�B�V�_�2�T� �̀2�b�2�M�i���i�B�Q�M �Q�7 �B�K���;�2 �#�H�Q�+�F�b ���b �i�?�2 �b�T���`�b�2�b�i �i�2�i� �̀Q�H�2�i�, �1���+�? �Q�7 �i�?�2 �B�K���;�2 �#�H�Q�+�F�b �B�b �b�m�#�D�2�+�i�2�/

�i�Q �i�?�2 �b�T���`�b�2�b�i �i�2�i�`�Q�H�2�i �`�2�T�`�2�b�2�M�i���i�B�Q�M ���M�/ �7�Q�` �2�p�2�`�v �B�M�/�B�p�B�/�m���H �#�H�Q�+�F�b�- �� �i�Q�i���H �Q�7 �R�R�d �i�2�i�`�Q�K�B�M�Q �+�Q�p�2�`�B�M�;�b ���`�2
���/�K�B�i�i�2�/ �2���+�? �Q�7 �r�?�B�+�? �B�b �;�B�p�2�M �i�Q �i�?�2 �>�����` �r���p�2�H�2�i �i�`���M�b�7�Q�`�K ���H�Q�M�; �r�B�i�? �7�Q�m�` �H�Q�r �T���b�b �+�Q�2�{�+�B�2�M�i�b �7�Q�` �;�2�M�2�`���i�B�M�;
�R�k �h�2�i�`�Q�H�2�i �+�Q�2�{�+�B�2�M�i�b�X �6�Q�` �i�?�2 �B�M�/�B�p�B�/�m���H �#�H�Q�+�F�- �i�?�2 �i�2�i�`�Q�H�2�i �/�2�+�Q�K�T�Q�b�B�i�B�Q�M �B�b �/�Q�M�2 ���i �i�?�2 �Q�T�i�B�K�m�K �#���b�2�/ �Q�M
�R�k �i�2�i�`�Q�H�2�i �+�Q�2�{�+�B�2�M�i�b �i�Q �Q�#�i���B�M �i�?�2 �}�M���H �b�T���`�b�2 �B�K���;�2�X

�B�B�B�V �_�2�T� �̀2�b�2�M�i���i�B�Q�M �Q�7 �i�?�2 �?�B�;�? �T���b�b ���M�/ �G�Q�r �T���b�b �+�Q�2�{�+�B�2�M�i�b�,�h�?�2 �b�i�2�T�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �h�2�i�`�Q�H�2�i
�/�2�+�Q�K�T�Q�b�B�i�B�Q�M ���H�;�Q�`�B�i�?�K �B�b �T�`�2�+�2�/�2�/ �r�B�i�? �i�?�2 ���`�`���M�;�2�K�2�M�i �Q�7 �K���i�`�B�t �#���b�2�/ �Q�M �`�2�b�?���T�2 �7�m�M�+�i�B�Q�M�X

�B�p�V �h�2�i� �̀Q�H�2�i �*�Q�2�{�+�B�2�M�i�b�,���7�i�2�` �`�2�T�`�2�b�2�M�i�B�M�; �i�?�2 �b�T���`�b�2 �K���i�`�B�t �7�Q�` �i�?�2 �B�M�/�B�p�B�/�m���H �#�H�Q�+�F�b�- �i�?�2 �?�B�;�? �T���b�b
���b �r�2�H�H ���b �i�?�2 �H�Q�r �T���b�b �K���i�`�B�+�2�b �B�b �F�2�T�i �b���7�2 �7�Q�` �i�?�2 �m�b���;�2 �Q�7 �7�m�i�m�`�2�X

�p�V �h�2�`�K�B�M���i�B�Q�M�,�h�?�2 �b�i�2�T�b �U�B�B�V �i�Q �U�B�B�B�V ���`�2 �`�2�T�2���i�2�/ �7�Q�` �i�?�2 �H�Q�r �T���b�b �B�K���;�2 ���M�/ �i�?�2 �Q�m�i�T�m�i �Q�#�i���B�M�2�/ �B�M
�i�?�2 �#�B�M���`�v �B�K���;�2�- �r�?�B�+�? �B�b �/�2�M�Q�i�2�/ ���bF7�X �h�?�2�`�2�7�Q�`�2�- �i�?�2 �2�t�i�`���+�i�2�/ �7�2���i�m�`�2�b ���`�2 �`�2�T�`�2�b�2�M�i�2�/ ���b

J red = f F1; F2; F3; F4; F5; F6; F7g �U�j�X�R�y�V

�h�?�2 �b�B�x�2 �Q�7 �i�?�2 �2�t�i�`���+�i�2�/ �7�2���i�m�`�2�b �B�b �/�2�M�Q�i�2�/ ���b[1 � 7]�X

�j�X�k�X �S�B�t�2�H �B�/�2�M�i�B�}�+���i�B�Q�M �m�b�B�M�; �.�*�L�L�X�P�M�+�2 �i�?�2 �7�2���i�m�`�2�b ���`�2 �2�t�i�`���+�i�2�/�- �.�*�L�L �B�b �m�i�B�H�B�x�2�/ �7�Q�` �T�B�t�2�H
�B�/�2�M�i�B�}�+���i�B�Q�M�X �h�?�2 �.�*�L�L �B�b �m�i�B�H�B�x�2�/ �7�Q�` �;�2�M�2�`���i�B�M�; �i�?�2 �T�`�2�/�B�+�i�B�Q�M �K���T �7�Q�` �B�K���;�2 �T�B�t�2�H�b�X �h�?�2 �.�*�L�L �+�H���b�b�B�}�2�`
�(�k�N�) �m�b�2�b �i�?�2 �2�t�i�`���+�i�2�/ �7�2���i�m�`�2�bJ red ���b �B�M�T�m�i ���M�/ �;�2�M�2�`���i�2�b �i�?�2 �T�`�2�/�B�+�i�B�Q�M �K���T �#���b�2�/ �Q�M �B�M�T�m�i �B�K���;�2�X �h�?�2
���`�+�?�B�i�2�+�i�m�`�2 �Q�7 �.�*�L�L ���M�/ �i�?�2 ���H�;�Q�`�B�i�?�K�B�+ �b�i�2�T�b �Q�7 �i�?�2 �*�J�a�P�@�#���b�2�/ �.�*�L�L ���`�2 �/�2�b�+�`�B�#�2�/ �#�2�H�H�Q�r�X



�k�k�k �_�2�b�?�K�� �o�X�E�- �o�B�M�Q�/ �E�m�K���` �_�X�a�- �a�?���?�B �.�- �a�?�v�D�B�i�? �J�X�"

�6�B�;�X �j�X�k�X��� �̀+�?�B�i�2�+�i�m� �̀2 �Q�7 �.�*�L�L �7�Q�` �i�?�2 �+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 �T� �̀2�/�B�+�i�B�Q�M �K���T

�j�X�k�X�R�X ���`�+�?�B�i�2�+�i�m�`�2 �Q�7 �i�?�2 �.�*�L�L�X�h�?�2 �#���b�B�+ ���`�+�?�B�i�2�+�i�m�`�2 �Q�7 �i�?�2 �.�*�L�L �(�k�N�) �B�b �/�B�b�+�m�b�b�2�/ �B�M �i�?�B�b �b�2�+�i�B�Q�M
�r�B�i�? �B�i�b ���`�+�?�B�i�2�+�i�m�`�2 �B�M �}�;�m�`�2 �j�X�k�X �h�?�2 �.�*�L�L �+�Q�K�T�`�B�b�2�b �Q�7 �i�?�2 �M�m�K�#�2�` �Q�7 �+�Q�M�p�Q�H�m�i�B�Q�M���H �U�+�Q�M�p�V �H���v�2�`�b�- �T�Q�Q�H�B�M�;
�U�S�P�P�G�V�X �h�?�2 ���`�+�?�B�i�2�+�i�m�`�2 �Q�7 �i�?�2 �.�2�2�T �*�L�L �(�j�9�-�j�8�) �B�b �/�2�H�B�#�2�`���i�2�/ �B�M �}�;�m�`�2 �j�X�k ���M�/ �i�?�2 ���`�+�?�B�i�2�+�i�m�`�2 �Q�7 �.�*�L�L
�+�Q�M�b�B�b�i�b �Q�7 �i�?�`�2�2 �H���v�2�`�b�- �b�m�+�? ���b �T�Q�Q�H�B�M�; �U�S�P�P�G�V�- �+�Q�M�p�Q�H�m�i�B�Q�M���H �U�+�Q�M�p�V�- ���M�/ �6�m�H�H �*�Q�M�M�2�+�i�2�/ �U�6�*�V �H���v�2�`�b�X ���K�Q�M�;
�i�?�2 �i�?�`�2�2 �H���v�2�`�b �Q�7 �.�*�L�L�- �2���+�? �Q�7 �i�?�2 �H���v�2�`�b �+�Q�M�b�i�B�i�m�i�2�b �b�T�2�+�B�}�+ �7�m�M�+�i�B�Q�M�X �h�?�2 �K���B�M �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �+�Q�M�p �H���v�2�`�b
�B�b �i�Q �;�2�M�2�`���i�2 �i�?�2 �7�2���i�m�`�2 �K���T�b �7�`�Q�K �i�?�2 �b�2�;�K�2�M�i�b �Q�7 �i�?�2 �T�`�2�@�T�`�Q�+�2�b�b�2�/ �B�K���;�2 ���M�/ �i�?�2�b�2 �7�2���i�m�`�2 �K���T�b ���`�2 �7�m�`�i�?�2�`
�b�m�#�@�b���K�T�H�2�/ �/�Q�r�M �B�M �i�?�2 �T�Q�Q�H �H���v�2�`�b�X �h�?�2 �i�?�B�`�/ �H���v�2�` �B�b �i�?�2 �6�* �H���v�2�`�- �r�?�2�`�2 �i�?�2 �+�H���b�b�B�}�+���i�B�Q�M �B�b �T�`�Q�;�`�2�b�b�2�/�X
�h�?�2 �+�Q�M�p�Q�H�m�i�B�Q�M���H �H���v�2�` �2�M�;���;�2�b �B�M �K���T�T�B�M�; �i�?�2 �B�M�T�m�i �b�m�+�? �i�?���i �i�?�2 �B�M�T�m�i �K���T�b �m�M�/�2�`�;�Q �+�Q�M�p�Q�H�m�i�B�Q�M �r�B�i�? �i�?�2
�+�Q�M�p�Q�H�m�i�B�Q�M���H �F�2�`�M�2�H�b �B�M �Q�`�/�2�` �i�Q �/�2�p�2�H�Q�T �i�?�2 �Q�m�i�T�m�i �K���T �h�?�2 �b�B�x�2 �Q�7 �i�?�2 �Q�m�i�T�m�i �K���T �B�b �b�B�K�B�H���` �i�Q �i�?�2 �F�2�`�M�2�H
�M�m�K�#�2�`�- ���M�/ �i�?�2 �b�B�x�2 �Q�7 �i�?�2 �F�2�`�M�2�H �K���i�`�B�t �B�b[3� 3] �X �h�?�m�b�- �K���F�B�M�; �B�i �+�H�2���` �i�?���i �i�?�2 �+�Q�M�p �H���v�2�`�b �B�b �i�?�2 �K�m�H�i�B�H���v�2�`
�H�Q�Q�T �Q�7 �B�M�T�m�i �K���T�b�- �F�2�`�M�2�H �r�2�B�;�?�i�b�- ���M�/ �Q�m�i�T�m�i �K���T�b�X �A�M �i�?�2 �}�`�b�i �+�Q�M�p �H���v�2�`�- �i�?�2�`�2 ���`�2 �� �M�m�K�#�2�` �Q�7 �B�M�T�m�i�b ���M�/
�Q�m�i�T�m�i�b�- �r�?�Q�b�2 �b�B�x�2 �`�2�/�m�+�2�b �B�M �i�?�2 �b�m�+�+�2�b�b�B�p�2 �+�Q�M�p �H���v�2�`�b �b�m�+�? �i�?���i �i�?�2 �+�H���b�b�B�}�+���i�B�Q�M ���+�+�m�`���+�v �Q�7 �i�?�2 �Q�#�D�2�+�i�b
�/�2�T�2�M�/�b �Q�M �i�?�2 �M�m�K�#�2�` �Q�7 �i�?�2 �H���v�2�`�b �B�M �i�?�2 �.�*�L�L�X

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

" =
Wmax

� 2 �U�j�X�R�d�V

�r�?�2�`�2Wmax �`�2�7�2�` �i�Q �i�?�2 �K���t�B�K�m�K �b�i�2�T �r���H�F�X �h�?�2�M�- �i�?�2 �H�2�p�v �/�B�b�i�`�B�#�m�i�B�Q�MH (t) �B�b �`�2�T�`�2�b�2�M�i�2�/ ���b

H (t) =
(� � 1)d(� � 1) sin( � ( � � 1)

2 )
�a 2 �U�j�X�R�3�V



�k�k�9 �_�2�b�?�K�� �o�X�E�- �o�B�M�Q�/ �E�m�K���` �_�X�a�- �a�?���?�B �.�- �a�?�v�D�B�i�? �J�X�"

�r�?�2�`�2q �B�b �;�`�2���i�2�` �i�?���M0:d(y) �B�b �i�?�2 �;���K�K�� �7�m�M�+�i�B�Q�M�X
�/�V �6�H�v �b�i�`���B�;�?�i�H�v�,�h�?�2 �H�Q�+���i�B�Q�M �Q�7 �i�?�2 �K�Q�i�? �B�b ���H�b�Q �B�M�~�m�2�M�+�2�/ �#�v �H�B�;�?�i �b�Q�m�`�+�2�- ���M�/ �i�?�2 �m�T�;�`���/�2 �b�Q�H�m�i�B�Q�M

�B�b �`�2�T�`�2�b�2�M�i�2�/ ���b �7�Q�H�H�Q�r�b�,

X � +1
e;f = � � (X �

e;f + �: (X �
best � X �

e;f )) �U�j�X�R�N�V

�r�?�2�`�2X �
best �/�2�M�Q�i�2�b �i�?�2 �#�2�b�i �H�Q�+���i�B�Q�M �Q�7 �i�?�2 �K�Q�i�?�- ���M�/ �i�?�2 �i�2�`�K� �b�B�;�M�B�}�2�b �i�?�2 ���+�+�2�H�2�`���i�B�Q�M �7���+�i�Q�`�X �h�?�2 �b�+���H�B�M�;

�7���+�i�Q�` �B�b �`�2�T�`�2�b�2�M�i�2�/ ���b� �X �.�m�`�B�M�; �i�?�2 �~�v �b�i�`���B�;�?�i�H�v �K�Q�p�2�K�2�M�i�- �i�?�2 �H�Q�+���i�B�Q�M �Q�7 �i�?�2 �K�Q�i�? �B�b �B�M�~�m�2�M�+�2�/ �#�v �i�?�2
�H�Q�+���i�B�Q�M �Q�7 �i�?�2 �H�B�;�?�i �b�Q�m�`�+�2�X �>�2�`�2�- �i�?�2 ���+�+�2�H�2�`���i�B�Q�M �+�Q�M�b�i���M�i �B�M�~�m�2�M�+�2�b �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �b�T�2�2�/ �Q�7 ���H�;�Q�`�B�i�?�K�X
�A�M �b�Q�K�2 �+���b�2�b�- �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �K�Q�i�? �;�Q�2�b �#�2�v�Q�M�/ �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �H�B�;�?�i �b�Q�m�`�+�2�X �h�?�2�M�- �i�?�2 �2�[�m���i�B�Q�M
�U�R�e�V �B�b �K�Q�/�B�}�2�/ �r�B�i�? �i�?�2 �*�a�P �7�Q�` �2�M�?���M�+�B�M�; �i�?�2 �2�z�2�+�i�B�p�2�M�2�b�b �Q�7 �i�?�2 ���T�T�`�Q���+�? ���M�/ �i�Q �}�M�/ �b�Q�H�m�i�B�Q�M�b �i�Q �p���`�B�Q�m�b
�Q�T�i�B�K�B�x���i�B�Q�M �B�b�b�m�2�b�X �h�?�2 �b�i���M�/���`�/ �2�[�m���i�B�Q�M �Q�7 �i�?�2 �K�Q�p�2�K�2�M�i �Q�7 �+�?�B�+�F �B�b �;�B�p�2�M �#�v

X � +1
e;f = X �

e;f + AB � (X �
w;f � X �

e;f ) �U�j�X�k�y�V

X � +1
e;f = X �

e;f [1 � AB ] + AB � X �
w;f �U�j�X�k�R�V

�a�m�#�b�i�B�i�m�i�B�M�; �2�[�m���i�B�Q�M �U�R�e�V �B�M �2�[�m���i�B�Q�M �U�k�R�V�-

X � +1
e;f = [ X � +1

e;f � ":F (z)][1 � AB ] + AB � X �
w;f �U�j�X�k�k�V

X � +1
e;f � [1 � AB ]X � +1

e;f = ( AB � 1)":F (z) + AB � X �
w;f �U�j�X�k�j�V

X � +1
e;f =

1
AB

[(AB � 1)":F (z) + AB � X �
w;f ] �U�j�X�k�9�V

�h�?�m�b �#�v �2�[�m���i�B�Q�M �U�k�9�V�- �i�?�2 �T�Q�b�B�i�B�Q�M �m�T�/���i�2 �Q�7 �i�?�2 �K�Q�i�?�b �+���M �#�2 �Q�#�i���B�M�2�/�- �m�b�B�M�; �i�?�2 �H�Q�+���i�B�Q�M �Q�7 �i�?�2 �K�Q�i�?�b �B�M
�B�i�b �T�`�2�+�2�/�B�M�; �B�i�2�`���i�B�Q�M�- �H�B�;�?�i ���#�b�Q�`�T�i�B�Q�M �+�Q�2�{�+�B�2�M�i�- ���i�i�`���+�i�B�p�2�M�2�b�b�- ���M�/ �i�?�2 �/�B�b�i���M�+�2 �#�2�i�r�2�2�M �i�?�2 �K�Q�i�?�b�X

�2�V �6�B�M�/�B�M�; �i�?�2 �#�2�b�i �b�Q�H�m�i�B�Q�M�,�h�?�2 �7�2���b�B�#�B�H�B�i�v �Q�7 �i�?�2 �b�Q�H�m�i�B�Q�M �B�b �+�Q�K�T�m�i�2�/ �#���b�2�/ �Q�M �i�?�2 �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M�X
�A�7 �i�?�2 �M�2�r�H�v �;�2�M�2�`���i�2�/ �b�Q�H�m�i�B�Q�M �B�b �#�2�b�i �i�?���M �i�?�2 �T�`�2�p�B�Q�m�b �Q�M�2�- �i�?�2�M �B�i �B�b �+�?���M�;�2�/ �#�v �i�?�2 �M�2�r �b�Q�H�m�i�B�Q�M�X

�7�V �h�2�`�K�B�M���i�B�Q�M�,���7�i�2�` �� �+�2�`�i���B�M �B�i�2�`���i�B�Q�M �H�B�K�B�i�- �i�?�2 ���H�;�Q�`�B�i�?�K �i�2�`�K�B�M���i�2�b�- ���M�/ �i�?�2 �Q�T�i�B�K���H �b�Q�H�m�i�B�Q�M �B�b
�`�2�i���B�M�2�/ ���i �i�?�2 �2�M�/ �Q�7 �i�?�2 �T�`�Q�+�2�/�m�`�2�X �h�?�m�b�- �i�?�2 �#�2�b�i �b�Q�H�m�i�B�Q�M�- �+�?�Q�b�2�M �m�b�B�M�; �i�?�2 �T�`�Q�T�Q�b�2�/ �*�J�a�P ���H�;�Q�`�B�i�?�K �B�b
�m�i�B�H�B�x�2�/ �7�Q�` �2�K�#�2�/�/�B�M�; �i�?�2 �b�2�+�`�2�i �K�2�b�b���;�2�X �h�?�2 �T�`�2�/�B�+�i�2�/ �K���T �B�b �/�2�M�Q�i�2�/ ���bO�X

�j�X�k�X�j�X �1�K�#�2�/�/�B�M�; �m�b�B�M�; �h�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K�X�h�?�B�b �b�2�+�i�B�Q�M �T�`�2�b�2�M�i�b �i�?�2 �2�K�#�2�/�/�B�M�; �T�?���b�2 �m�b�B�M�; �h�2�i�`�Q�@
�H�2�i �i�`���M�b�7�Q�`�K �7�Q�` �B�K���;�2 �b�i�2�;���M�Q�;�`���T�?�v�X �h�?�2 �2�K�#�2�/�/�B�M�; �B�b �m�i�B�H�B�x�2�/ �7�Q�` �?�B�/�B�M�; �i�?�2 �b�2�+�`�2�i �K�2�b�b���;�2 �B�M �i�?�2 �>�G �#���M�/�-
���M�/ �i�?�2 �i�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K �B�b �;�B�p�2�M �7�Q�` �2�t�i�`���+�i�B�Q�M ���M�/ �2�K�#�2�/�/�B�M�; �T�`�Q�+�2�b�b�X �.�m�`�B�M�; �2�K�#�2�/�/�B�M�; �i�?�2 �B�M�T�m�i �B�K���;�2
�B�b �/�B�p�B�/�2�/ �B�M�i�Q �b�m�#�@�#���M�/�b ���M�/ �i�?�2 �r���i�2�`�K���`�F �B�b �2�K�#�2�/�/�2�/ �m�b�B�M�; �i�2�i�`�Q�H�2�i �+�Q�2�{�+�B�2�M�i�X �h�?�2 �2�K�#�2�/�/�B�M�; �T�`�Q�+�2�b�b �Q�7
�T�B�t�2�H �T�`�2�/�B�+�i�B�Q�M ���T�T�`�Q���+�? �B�b �/�2�T�B�+�i�2�/ �B�M �}�;�m�`�2 �j�X�j�X

���i �}�`�b�i�- �i�?�2 �b�m�#�@�#���M�/�b �Q�7 �i�?�2 �B�M�T�m�i �K�2�/�B�+���H �B�K���;�2 ���`�2 �;�2�M�2�`���i�2�/ �#���b�2�/ �Q�M �i�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K �B�M �i�?�2 �2�K�@
�#�2�/�/�B�M�; �T�?���b�2�X �h�?�2 �i�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K �B�b �2�K�T�H�Q�v�2�/ �7�Q�` ���+�[�m�B�`�B�M�; �i�2�i�`�Q�H�2�i �+�Q�2�{�+�B�2�M�i�X �q�?�2�M �i�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K
�B�b ���T�T�H�B�2�/ �i�Q �B�M�T�m�i �K�2�/�B�+���H �B�K���;�2�- �7�Q�m�` �#���M�/�b ���`�2 �;�2�M�2�`���i�2�/�- ���M�/ �B�b �2�t�T�`�2�b�b�2�/ ���b�-

TT(M ) = f L 1; L 2; L 3; L 4g �U�j�X�k�8�V

�A�M �i�?�2 �i�2�i�`�Q�H�2�i �+�Q�2�{�+�B�2�M�i�- �2���+�? �#���M�/ �`�2�7�2�`�b �i�Q �7�`�2�[�m�2�M�+�v ���M�/ �2�M�2�`�;�v�X �1�K�#�2�/�/�B�M�; �i�?�2 �r���i�2�`�K���`�F �B�K���;�2 �B�b
�T�2�`�7�Q�`�K�2�/ �B�M �#���M�/L 3 �B�b �/�2�M�Q�i�2�/ ���b

L �
3 = L 3 + U � 
 � O �U�j�X�k�e�V

�r�?�2�`�2 �i�?�2 �i�2�`�KU �/�2�M�Q�i�2�b �i�?�2 �r���i�2�`�K���`�F �K�2�b�b���;�2�- ���M�/L 3 �B�b �i�?�2 �b�v�K�#�Q�H �Q�7 �>�G �#���M�/�X �h�?�2 �i�2�`�K �`�2�T�`�2�b�2�M�i�b �i�?�2
�>�G �#���M�/ �2�K�#�2�/�/�2�/ �#�v �i�?�2 �r���i�2�`�K���`�F �K�2�b�b���;�2�- ���M�/
 �#�2 �i�?�2 �2�K�#�2�/�/�B�M�; �b�i�`�2�M�;�i�?�X �h�?�2 �b�2�+�`�2�i �K�2�b�b���;�2U �B�b
�2�K�#�2�/�/�2�/ �B�ML 3�m�b�B�M�; �i�?�2 �T�`�2�/�B�+�i�2�/ �K���T ���M�/ �i�?�2 �2�K�#�2�/�/�B�M�; �b�i�`�2�M�;�i�? �7�`�Q�K �i�?�2 �+�H���b�b�B�}�2�`�X �h�?�2 �T�`�2�/�B�+�i�2�/ �K���T �B�M
�i�?�2 �+�H���b�b�B�}�2�` �/�2�i�2�`�K�B�M�2�b �i�?�2 ���T�T�`�Q�T�`�B���i�2 �T�B�t�2�H�b ���M�/ �i�?�2 �B�M�i�2�M�b�B�i�v �B�b �/�2�}�M�2�/ �m�b�B�M�; �i�?�2 �2�K�#�2�/�/�B�M�; �b�i�`�2�M�;�i�?�X �h�?�2
�r���i�2�`�K���`�F �B�K���;�2 �2�K�#�2�/�/�2�/ �i�Q �i�?�2 �>�G �#���M�/ �B�b �2�t�T�`�2�b�b�2�/ ���b�-f L 1; L 2; L �

3; L 4g�X ���7�i�2�` �i�?�2 �2�K�#�2�/�/�2�/ �Q�7 �r���i�2�`�K���`�F
�K�2�b�b���;�2�- �i�?�2 �B�M�p�2�`�b�2 �i�2�i�`�Q�H�2�i �i�`���M�b�7�Q�`�K �B�b ���T�T�H�B�2�/ �i�Q �Q�#�i���B�M �i�?�2 �2�K�#�2�/�/�2�/ �B�K���;�2�X �h�?�2 �2�K�#�2�/�/�2�/ �B�M�T�m�i �K�2�/�B�+���H
�B�K���;�2 �B�b �2�t�T�`�2�b�b�2�/ ���b

M � = IT T f L 1; L 2; L �
3; L 4g �U�j�X�k�d�V



�*�?�B�+�F�2�M�@�J�Q�i�? �b�2���`�+�? �Q�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �/�2�2�T �+�Q�M�p�Q�H�m�i�B�Q�M���H �M�2�m�`���H �M�2�i�r�Q�`�F �7�Q�` �A�K���;�2 �a�i�2�;���M�Q�;�`���T�?�v�k�k�8

�6�B�;�X �j�X�j�X�1�K�#�2�/�/�B�M�; �T� �̀Q�+�2�b�b �Q�7 �i�?�2 �b�2�+� �̀2�i �B�K���;�2

�j�X�k�X�9�X �q���i�2�`�K���`�F �K�2�b�b���;�2 �`�2�i�`�B�2�p���H�X�P�M�+�2 �i�?�2 �2�K�#�2�/�/�2�/ �B�K���;�2 �B�b �/�2�i�2�`�K�B�M�2�/�- �i�?�2�M�- �i�?�2 �B�K���;�2 �B�b
�i�`���M�b�K�B�i�i�2�/ �i�Q �i�?�2 �2�t�i�`���+�i�B�Q�M �T�?���b�2�X �h�?�2 �h�h �B�b ���T�T�H�B�2�/ �7�Q�` �Q�#�i���B�M�B�M�; �i�2�i�`�Q�H�2�i �+�Q�2�{�+�B�2�M�i�b�X ���i �i�?�2 �2�t�i�`���+�i�B�Q�M
�b�i�2�T�b�- �i�?�2 �`�2�+�2�B�p�2�` �2�t�i�`���+�i�b �i�?�2 �r���i�2�`�K���`�F �K�2�b�b���;�2�X �h�?�2 �2�t�i�`���+�i�B�Q�M �Q�7 �b�2�+�`�2�i �K�2�b�b���;�2 �B�b �2�t�T�`�2�b�b�2�/ ���b

TT(M � ) = f N ex
1 ; N ex

2 ; N ex �
3 ; N ex

4 g �U�j�X�k�3�V

�r�?�2�`�2N ex
1 �-N ex

2 �-N ex �
3 ���M�/N ex

4 �`�2�7�2�`�b �i�Q �i�?�2 �7�Q�m�` �#���M�/�b �Q�#�i���B�M�2�/ �7�`�Q�K �i�?�2 �i�2�i�`�Q�H�2�i �T�`�Q�+�2�b�b�X �h�?�2 �2�t�i�`���+�i�B�Q�M
�T�`�Q�+�2�b�b �B�b �7�Q�`�K�m�H���i�2�/ ���b�-

Tex = L Ex �
3 � L 3 �U�j�X�k�N�V

�A�M �i�?�2 �2�t�i�`���+�i�B�Q�M �T�?���b�2�- �i�?�2 �r���i�2�`�K���`�F�2�/ �K�2�b�b���;�2 �B�b �`�2�T�`�2�b�2�M�i�2�/ ���bUex = f Uex
xy g�- �r�?�B�+�? �B�b �m�i�B�H�B�x�2�/ �7�Q�` �b�i�2�@

�;�Q�M�Q�;�`���T�?�v�X
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�a�2�+�i�B�Q�M �e�X

�k�X �_�2�H���i�2�/ �q�Q�`�F�X�A�M �i�Q�/���v�ö�b �r�Q�`�H�/�- �i�?�2 �`�2�+�2�M�i �i�`�2�M�/ �B�b �i�Q ���m�i�Q�K���i�2 �2�p�2�`�v�i�?�B�M�; �7�Q�` �H�B�p�B�M�; �� �`�2�H���t�2�/ ���M�/
�+�Q�K�7�Q�`�i���#�H�2 �H�B�7�2�b�i�v�H�2�X �q�a�L �T�H���v�b �� �p�B�i���H �`�Q�H�2 �B�M ���+�?�B�2�p�B�M�; �i�?�2 �b���K�2�X �A�M �� �`�2�b�Q�m�`�+�2 �+�Q�M�b�i�`���B�M�i �b�2�M�b�Q�` �M�2�i�r�Q�`�F�- �i�?�2
�/�2�b�B�;�M ���M�/ �/�2�p�2�H�Q�T�K�2�M�i �Q�7 ���M �2�{�+�B�2�M�i ���T�T�H�B�+���i�B�Q�M �?���b �i�Q �/�2���H �r�B�i�? �b�2�p�2�`���H �+�?���H�H�2�M�;�2�b �b�m�+�? ���b �2�M�2�`�;�v �2�{�+�B�2�M�+�v�-
�+�Q�H�H�B�b�B�Q�M �?���M�/�H�B�M�;�- �`�2�/�m�+�i�B�Q�M �B�M �H���i�2�M�+�v�- �`�2�H�B���#�B�H�B�i�v�- �2�i�+�X �A�M �i�?�B�b �T���T�2�`�- �r�2 �K���B�M�H�v �7�Q�+�m�b �Q�M �h�.�J�� �#���b�2�/ �b�H�Q�i
�b�+�?�2�/�m�H�B�M�; ���T�T�`�Q���+�? �i�?���i �?�2�H�T�b �i�Q �?���M�/�H�2 �i�?�2 �+�Q�H�H�B�b�B�Q�M ���M�/ �`�2�/�m�+�2 �i�?�2 �H���i�2�M�+�v �/�m�`�B�M�; �/���i�� �i�`���M�b�K�B�b�b�B�Q�M�X

���?�K���/ �2�i ���H�X �(�e�) �T�`�Q�T�Q�b�2�/ �� �+�2�M�i�`���H�B�b�2�/ �h�.�J�� �b�+�?�2�/�m�H�B�M�; �7�Q�` �+�H�m�b�i�2�`�2�/ �#���b�2�/ �i�`�2�2 �i�Q�T�Q�H�Q�;�v �B�M �q�a�L�X �h�?�B�b
���H�;�Q�`�B�i�?�K �T�`�2�T���`�2�b �� �+�Q�H�H�B�b�B�Q�M�@�7�`�2�2 �+�H�m�b�i�2�`�2�/ �#���b�2�/ �b�+�?�2�/�m�H�2 �i�Q �b���i�B�b�7�v �i�?�2 �i�B�K�2�H�B�M�2�b�b �7�Q�` �b�2�p�2�`���H �/���i�� �~�Q�r�b�X �h�?�2
�i�B�K�2�H�B�M�2 �7�Q�` �2���+�? �/���i�� �~�Q�r �B�b �2�t�T�`�2�b�b�2�/ �#���b�2�/ �Q�M �i�?�2 �H�2�M�;�i�? �Q�7 �i�?�2 �b�+�?�2�/�m�H�2 �T�2�`�B�Q�/�X �h�?�2 ���H�;�Q�`�B�i�?�K �i���F�2�b �+���`�2 �Q�7
�K�B�M�B�K�m�K �m�i�B�H�B�b���i�B�Q�M �Q�7 �2�M�2�`�;�v �#�v �T�m�i�i�B�M�; �i�?�2 �M�Q�/�2�b �B�M�i�Q �H�Q�r �T�Q�r�2�` �K�Q�/�2 �i�Q �i�?�2 �K���t�B�K�m�K �T�Q�b�b�B�#�H�2 �2�t�i�2�M�i�X ���b
�Q�T�T�Q�b�2�/ �i�Q �i�?�2 �+�2�M�i�`���H�B�b�2�/ ���T�T�`�Q���+�?�- ���?�K���/ �2�i ���H�X �(�R�y�) �T�`�Q�T�Q�b�2�/ �� �/�B�b�i�`�B�#�m�i�2�/ �p�2�`�b�B�Q�M �Q�7 �i�?�2 �+�H�m�b�i�2�`�2�/ �#���b�2�/
�h�.�J�� ���H�;�Q�`�B�i�?�K�- �r�?�2�`�2 �2���+�? �+�H�m�b�i�2�` �B�b �+���T���#�H�2 �2�M�Q�m�;�? �i�Q �T�`�2�T���`�2 �B�i�b �i�B�K�2 �b�H�Q�i �7�Q�` �i�?�2 �h�.�J�� �b�+�?�2�/�m�H�2�X �h�?�B�b
�/�B�b�i�`�B�#�m�i�2�/ �M���i�m�`�2 �Q�7 �i�?�2 ���H�;�Q�`�B�i�?�K ���B�/ �i�Q �i�?�2 �q�a�L ���b �i�?�2 �`�2�b�Q�m�`�+�2�b �B�M �i�?�2 �q�a�L �2�M�p�B�`�Q�M�K�2�M�i �B�b �b�+���`�+�2�X

�a�2�p�2�`�B�M�Q �2�i ���H�X �(�R�R�) �T�`�Q�T�Q�b�2�/ �� �b�2�H�7�@���/���T�i�B�p�2 �+�H�m�b�i�2�`�2�/ �#���b�2�/ �/�v�M���K�B�+ �b�+�?�2�/�m�H�B�M�; ���H�;�Q�`�B�i�?�K �7�Q�` �q�a�L�X �"���b�2�/
�Q�M �i�?�2 �M���i�m�`�2 �Q�7 �i�?�2 �i�`���{�+ �~�Q�r�- �i�?�B�b ���H�;�Q�`�B�i�?�K ���/���T�i�b �/�B�z�2�`�2�M�i �`�2�[�m�B�`�2�/ �#���M�/�r�B�/�i�? ���M�/ �H���i�2�M�+�v �#�v �+�?���M�;�B�M�;
�i�?�2 �b�+�?�2�/�m�H�B�M�; ���H�;�Q�`�B�i�?�K ���i�i���+�?�2�/ �i�Q �i�?�2 �+�H�m�b�i�2�`�b�X �h�?�B�b ���/���T�i�B�Q�M �?���T�T�2�M�b �B�M �[�m�B�+�F �i�B�K�2 �#�v �2�t�2�`�i�B�M�; �� �b�K���H�H
�/�Q�r�M�i�B�K�2 �7�Q�` �i�?�2 �q�a�L�X

�q���M�; �2�i ���H�X �(�R�3�) �T�`�Q�T�Q�b�2�/ �� �/�2�i�2�`�K�B�M�B�b�i�B�+ �h�.�J�� �#���b�2�/ �b�H�Q�i �b�+�?�2�/�m�H�B�M�; ���T�T�`�Q���+�? �i�Q ���p�Q�B�/ �+�Q�H�H�B�b�B�Q�M �/�m�`�B�M�;
�/���i�� �i�`���M�b�K�B�b�b�B�Q�M�X �A�M �i�?�B�b ���H�;�Q�`�B�i�?�K�- �2���+�? �b�2�M�b�Q�` �M�Q�/�2 �+���H�+�m�H���i�2 �B�i�ö�b �Q�r�M �i�B�K�2 �b�H�Q�i �B�M �� �/�B�b�i�`�B�#�m�i�2�/ �K���M�M�2�`
���b �T�2�` �i�?�2 ���p���B�H���#�H�2 �M�2�B�;�?�#�Q�`�?�Q�Q�/ �B�M�7�Q�`�K���i�B�Q�M�X �>�Q�r�2�p�2�`�- �2���+�? �b�2�M�b�Q�` �M�Q�/�2 �M�2�2�/ �b�v�M�+�?�`�Q�M�B�b���i�B�Q�M ���K�Q�M�; �2���+�?
�Q�i�?�2�` �i�Q �+���H�+�m�H���i�2 �i�?�2�B�` �Q�r�M �i�B�K�2 �b�H�Q�i ���M�/ ���b �� �`�2�b�m�H�i �i�?�2 �+�Q�H�H�B�b�B�Q�M �?���M�/�H�B�M�; �K�Q�/�2�H �r���b �M�Q�i �i�Q�Q �`�2���H�B�b�i�B�+�X

�G�Q�M�; �2�i ���H�X �(�R�k�) �T�`�Q�T�Q�b�2�/ �� �K�m�H�i�B�@�?�Q�T �h�.�J�� �b�+�?�2�/�m�H�B�M�; ���H�;�Q�`�B�i�?�K �7�Q�` �q�a�L �i�?���i �2�t�i�2�M�/�b �i�?�2 �Q�M�2�@�?�Q�T
�h�.�J�� �b�+�?�2�/�m�H�B�M�; �i�Q �K�m�H�i�B�@�?�Q�T �b�+�?�2�/�m�H�B�M�;�X �h�?�B�b �2�t�i�2�M�b�B�Q�M �?�2�H�T�b �B�M �#���H���M�+�B�M�; �i�?�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M ���K�Q�M�;
�i�?�2 �M�Q�/�2�b �B�M �� �q�a�L �r�?�B�+�? �m�H�i�B�K���i�2�H�v �T�`�Q�H�Q�M�;�b �i�?�2 �M�2�i�r�Q�`�F �H�B�7�2�i�B�K�2�X

�_�?�2�2 �2�i ���H�X �(�R�j�) �T�`�Q�T�Q�b�2�/ �� �/�B�b�i�`�B�#�m�i�2�/ �p�2�`�b�B�Q�M �Q�7 �_���L�.�- �� �+�2�M�i�`���H�B�b�2�/ �`���M�/�Q�K �b�H�Q�i �b�+�?�2�/�m�H�B�M�; ���H�;�Q�`�B�i�?�K�X
�A�M �i�?�B�b ���H�;�Q�`�B�i�?�K�- �2���+�? �M�Q�/�2 �T�`�2�b�2�M�i�b �B�M �Q�M�2 �Q�7 �i�?�2 �7�Q�m�` �b�i���i�2�b�- �B�X�2�X �_�1�Z�l�1�a�h�- �_�1�G�1���a�1�- �A�.�G�1�- ���M�/ �:�_���L�h�X
�1���+�? �M�Q�/�2 �b�i���`�i�b �r�B�i�? �A�.�G�1 �b�i���i�2 ���M�/ �;�Q�2�b �7�Q�` �� �H�Q�i�i�2�`�v�X �h�?�2 �M�Q�/�2 �i�?���i �r�B�M�b �i�?�2 �H�Q�i�i�2�`�v �b�2�M�/�b �� �`�2�[�m�2�b�i �K�2�b�b���;�2
�7�Q�` ���H�H�Q�i�K�2�M�i �Q�7 �� �b�H�Q�i ���M�/ �2�M�i�2�`�b �B�M�i�Q �i�?�2 �_�1�Z�l�1�a�h �b�i���i�2�X �h�?�2 �M�Q�/�2 �i�?���i �`�2�+�2�B�p�2�b �i�?�B�b �`�2�[�m�2�b�i �K�2�b�b���;�2 �2�M�i�2�`�b
�B�M�i�Q �:�_���L�h �b�i���i�2 �T�`�Q�p�B�/�2�/ �i�?�2 �M�Q�/�2 �B�b �B�M �A�.�G�1 �Q�` �_�1�G�1���a�1 �b�i���i�2�X �A�M �+���b�2�- �i�?�2 �`�2�+�2�B�p�2�` �M�Q�/�2 �B�b �2�B�i�?�2�` �B�M
�_�1�Z�l�1�a�h �Q�` �:�_���L�h �b�i���i�2 �r�?�B�H�2 �`�2�+�2�B�p�B�M�; �i�?�B�b �`�2�[�m�2�b�i �K�2�b�b���;�2 �i�?�2�M �B�i �b�2�M�/�b �#���+�F �� �`�2�D�2�+�i �K�2�b�b���;�2 �i�Q �i�?�2
�b�2�M�/�2�`�X �q�?�2�M �i�?�2 �b�2�M�/�2�` �M�Q�/�2 �`�2�+�2�B�p�2�b �� �`�2�D�2�+�i �K�2�b�b���;�2�- �B�i �;�Q�2�b �#���+�F �i�Q �A�.�G�1 �b�i���i�2�X �P�M�+�2 �� �M�Q�/�2�- �r�?�Q �?���b
�b�i���`�i�2�/ �i�?�2 �b�H�Q�i ���H�H�Q�i�K�2�M�i �`�2�[�m�2�b�i�- �`�2�+�2�B�p�2�b �� �;�`���M�i �K�2�b�b���;�2 �7�`�Q�K ���H�H �Q�7 �B�i�b �M�2�B�;�?�#�Q�`�b �i�?�2�M �B�i �2�M�i�2�`�b �B�M�i�Q �i�?�2
�_�1�G�1���a�1 �b�i���i�2 ���M�/ �i�?�2 �`�2�[�m�2�b�i�2�/ �b�H�Q�i �B�b ���H�H�Q�+���i�2�/ �i�Q �i�?���i �M�Q�/�2�X

�G�B �2�i ���H�X �(�k�j�) �T�`�Q�T�Q�b�2�/ �� �/�B�b�i�`�B�#�m�i�2�/ �h�.�J�� �b�H�Q�i �b�+�?�2�/�m�H�B�M�; �i�?���i �B�K�T�`�Q�p�2�b �m�T�Q�M �i�?�2 �.�_���L�. ���H�;�Q�`�B�i�?�K�X
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�h�?�B�b ���H�;�Q�`�B�i�?�K �T�`�2�T���`�2�b �i�?�2 �h�.�J�� �b�+�?�2�/�m�H�2 �#���b�2�/ �Q�M �i�?�2 �`�2�b�B�/�m���H �2�M�2�`�;�v ���M�/ �i�Q�T�Q�H�Q�;�v ���b�b�Q�+�B���i�2�/ �r�B�i�? ��
�b�2�M�b�Q�` �M�2�i�r�Q�`�F�X �A�M �Q�`�/�2�` �i�Q �`�2�/�m�+�2 �i�?�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M ���M�/ �2�t�2�+�m�i�B�Q�M �i�B�K�2 �Q�7 �� �b�+�?�2�/�m�H�2�- �B�M�B�i�B���H�H�v �B�i �/�2�}�M�2�b
�i�?�2 �2�M�2�`�;�v�@�i�Q�T�Q�H�Q�;�v �7���+�i�Q�` ���M�/ �i�?�2�M ���T�T�H�B�2�b �i�?�2 �b���K�2 �i�Q ���`�`���M�;�2 �i�?�2 �T�`�B�Q�`�B�i�v �Q�7 �i�?�2 �i�B�K�2 �Q�7 �� �b�H�Q�i �B�M �� �b�+�?�2�/�m�H�2
�i�Q �/�2���H �r�B�i�? �i�?�2 �2�M�2�`�;�v �+�Q�M�b�m�K�T�i�B�Q�M ���M�/ �2�t�2�+�m�i�B�Q�M �i�B�K�2�X

�J�Q�b�i �Q�7 �i�?�2 �b�H�Q�i �b�+�?�2�/�m�H�B�M�; ���H�;�Q�`�B�i�?�K�b �7�Q�+�m�b �Q�M �T�`�2�T���`�B�M�; ���M �Q�T�i�B�K���H �b�+�?�2�/�m�H�2 �i�Q �?���M�/�H�2 �i�?�2 �+�Q�H�H�B�b�B�Q�M �/�m�`�B�M�;
�/���i�� �i�`���M�b�K�B�b�b�B�Q�M�X �A�M �+���b�2 �Q�7 �+�Q�@�`�2�H���i�2�/ �+�Q�M�i�2�M�i�B�Q�M �U�B�X�2�X �i�?�2 �+�Q�H�H�B�b�B�Q�M �i�?���i �Q�+�+�m�`�b ���i �i�?�2 �`�2�+�2�B�p�2�` �2�M�/ �7�Q�` �� �p�2�`�v
�b�?�Q�`�i �T�2�`�B�Q�/�V�- �T�`�2�T���`�B�M�; ���M �Q�T�i�B�K���H �b�+�?�2�/�m�H�2 �K���v �M�Q�i �?�2�H�T �� �H�Q�i�X �E�2�2�T�B�M�; �i�?�2 ���#�Q�p�2 �`�2�[�m�B�`�2�K�2�M�i �B�M �K�B�M�/
�"�?���i�B�� �2�i ���H�X �(�N�) �T�`�Q�T�Q�b�2�/ �� �7�2���b�B�#�H�2 �b�H�Q�i �b�+�?�2�/�m�H�B�M�; ���H�;�Q�`�B�i�?�K �M���K�2�/ �_�.�@�h�.�J�� �i�?���i �?���M�/�H�2�b �i�?�2 �+�Q�@�`�2�H���i�2�/
�+�Q�M�i�2�M�i�B�Q�M ���M�/ ���i �i�?�2 �b���K�2 �i�B�K�2 �`�2�/�m�+�2�b �i�?�2 �H���i�2�M�+�v �/�m�`�B�M�; �/���i�� �i�`���M�b�K�B�b�b�B�Q�M�X

�G�2�M�F�� �2�i ���H�X �(�3�) �T�`�Q�T�Q�b�2�/ �� �>�.�a�a ���H�;�Q�`�B�i�?�K �i�?���i �B�M�B�i�B���H�H�v �T�`�2�T���`�2�b �� �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2 �#���b�2�/ �Q�M �K���t�B�K�m�K
�i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i �m�b�B�M�; �i�?�2 �.�_���L�. ���H�;�Q�`�B�i�?�K�X �h�?�2 �M�m�K�#�2�` �Q�7 �b�H�Q�i�b ���i�i���+�?�2�/ �i�Q �i�?�2 �T�`�2�T���`�2�/ �7�2���b�B�#�H�2
�b�+�?�2�/�m�H�2 �B�b �7�m�`�i�?�2�` �`�2�/�m�+�2�/ �#�v �`�2���H�H�Q�+���i�B�M�; �+�2�`�i���B�M �M�Q�/�2�b �#���b�2�/ �Q�M �i�?�2 �`���i�B�Q �Q�7 ���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b
�+�Q�m�M�i �i�Q �i�?�2 �K���t�B�K�m�K �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i�X �6�B�M���H�H�v�- �� �b�m�#�@�Q�T�i�B�K���H �b�+�?�2�/�m�H�2�- �r�B�i�? �H�2�b�b �M�m�K�#�2�` �Q�7 �b�H�Q�i�b ���b
�+�Q�K�T���`�2�/ �i�Q �.�_���L�. ���M�/ �_�.�@�h�.�J���- �B�b �T�`�2�T���`�2�/ �B�M �[�m�B�+�F �i�B�K�2 �r�?�B�+�? �m�H�i�B�K���i�2�H�v �?���M�/�H�2�b �i�?�2 �+�Q�H�H�B�b�B�Q�M �/�m�2 �i�Q
�+�Q�@�`�2�H���i�2�/ �+�Q�M�i�2�M�i�B�Q�M ���M�/ ���i �i�?�2 �b���K�2 �i�B�K�2 �`�2�/�m�+�2�b �i�?�2 �H���i�2�M�+�v �/�m�`�B�M�; �/���i�� �i�`���M�b�K�B�b�b�B�Q�M�X

���H�i�?�Q�m�;�? �i�?�2 �2�t�B�b�i�B�M�; �>�.�a�a ���H�;�Q�`�B�i�?�K �T�2�`�7�Q�`�K�b �#�2�i�i�2�` ���b �+�Q�K�T���`�2�/ �i�Q �.�_���L�. ���M�/ �_�.�@�h�.�J�� �r�B�i�?
�`�2�b�T�2�+�i �i�Q �i�?�2 �M�m�K�#�2�` �Q�7 �b�H�Q�i�b ���i�i���+�?�2�/ �i�Q �� �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2�- �b�i�B�H�H �i�?�B�b �T���T�2�` �}�M�/�b �� �r���v �i�Q �7�m�`�i�?�2�` �}�M�2�@�i�m�M�2�/
�i�?�2 �b�H�Q�i �b�+�?�2�/�m�H�B�M�; ���T�T�`�Q���+�? �B�M �� �M�Q�p�2�H �r���v �i�Q �`�2�/�m�+�2 �i�?�2 �M�m�K�#�2�` �Q�7 �b�H�Q�i�b�X �h�?�2 �T�`�Q�T�Q�b�2�/ ���T�T�`�Q���+�? �7�Q�+�m�b�2�b
�Q�M �T�`�2�T���`�B�M�; �� �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2 �#���b�2�/ �Q�M �i�?�2 ���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i �B�M�b�i�2���/ �Q�7 �K���t�B�K�m�K �i�r�Q�@�?�Q�T
�M�2�B�;�?�#�Q�`�b �+�Q�m�M�i ���b �m�b�2�/ �B�M �>�.�a�a�X �J�Q�`�2�Q�p�2�`�- �i�?�2 �T�`�Q�T�Q�b�2�/ ���T�T�`�Q���+�? �m�b�2�b �� �M�Q�p�2�H �/�v�M���K�B�+ �b�H�Q�i �b�+�?�2�/�m�H�B�M�;
�i�2�+�?�M�B�[�m�2 �i�Q ���H�H�Q�i �b�H�Q�i�b �7�Q�` �i�?�2 �`�2�K���B�M�B�M�; �M�Q�/�2�b �B�M �i�?�2 �#�2�b�i �T�Q�b�b�B�#�H�2 �r���v �i�Q ���+�?�B�2�p�2 �i�?�2 �/�2�b�B�`�2�/ �;�Q���H�X

�j�X �S�`�Q�T�Q�b�2�/ �.�v�M���K�B�+ �a�H�Q�i �a�+�?�2�/�m�H�B�M�; ���H�;�Q�`�B�i�?�K�X�A�M �i�?�2 �2���`�H�B�2�` �T�`�Q�T�Q�b�2�/ �>�.�a�a ���H�;�Q�`�B�i�?�K �7�Q�` �q�a�L
�J���*�- �� �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2 �B�b �T�`�2�T���`�2�/ �#���b�2�/ �Q�M �i�?�2 �K���t�B�K�m�K �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i�X �1���+�? �b�2�M�b�Q�` �M�Q�/�2 �B�M
�q�a�L �B�b ���b�b�B�;�M�2�/ �i�Q �� �T���`�i�B�+�m�H���` �b�H�Q�i �B�M �i�?�2 �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2 ���M�/ ���H�H �B�i�b �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b ���`�2 ���b�b�B�;�M�2�/ �i�Q
�/�B�z�2�`�2�M�i �b�H�Q�i�b �b�Q �i�?���i �i�?�2 �+�Q�H�H�B�b�B�Q�M �/�m�`�B�M�; �/���i�� �i�`���M�b�K�B�b�b�B�Q�M �r�B�H�H �#�2 ���p�Q�B�/�2�/�X �L�2�p�2�`�i�?�2�H�2�b�b�- �B�M �i�?�2 �`�2���H �b�+�2�M���`�B�Q�-
�/�m�`�B�M�; �i�?�2 �/�2�T�H�Q�v�K�2�M�i �Q�7 �i�?�2 �b�2�M�b�Q�` �M�Q�/�2�b�- �i�?�2�`�2 �B�b �2�p�2�`�v �+�?���M�+�2 �i�?���i �b�Q�K�2 �Q�7 �i�?�2 �`�2�;�B�Q�M�b �Q�7 �q�a�L �K���v �?���p�2
�p�2�`�v �?�B�;�? �M�Q�/�2 �/�2�M�b�B�i�v ���b �+�Q�K�T���`�2�/ �i�Q �Q�i�?�2�` �`�2�;�B�Q�M�b�X �A�M �b�m�+�? �b�+�2�M���`�B�Q�b�- �i�?�2�`�2 �r�B�H�H �#�2 �� �b�B�;�M�B�}�+���M�i �/�B�z�2�`�2�M�+�2
�#�2�i�r�2�2�M �i�?�2 �K���t�B�K�m�K �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b ���M�/ �i�?�2 ���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i �/�m�2 �i�Q �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �i�?�2
�Q�m�i�H�B�2�`�b �U�B�X�2�X �b�T�2�+�B�}�+ �`�2�;�B�Q�M�b �r�B�i�? �?�B�;�? �M�Q�/�2 �/�2�M�b�B�i�v�V�X �h�?�2�`�2�7�Q�`�2�- �T�`�2�T���`�B�M�; �� �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2 �#���b�2�/ �Q�M �i�?�2
�K���t�B�K�m�K �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i �H�2���/�b �i�Q �� �b�B�;�M�B�}�+���M�i �`�B�b�2 �B�M �i�?�2 �M�m�K�#�2�` �Q�7 �b�H�Q�i�b �`�2�[�m�B�`�2�/ �7�Q�` �i�?�2 �b���K�2�X �A�M
�Q�`�/�2�` �i�Q �;�2�i �`�B�/ �Q�7 �i�?�2 ���#�Q�p�2 �B�b�b�m�2�- �B�M �i�?�2 �T�`�Q�T�Q�b�2�/ ���T�T�`�Q���+�?�- �i�?�2 �b�+�?�2�/�m�H�2 �B�b �B�M�B�i�B���H�H�v �T�`�2�T���`�2�/ �#���b�2�/ �Q�M �i�?�2
���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �B�M�b�i�2���/ �Q�7 �K���t�B�K�m�K �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i�X

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

�R�X �a�H�Q�i ���H�H�Q�i�K�2�M�i �_�2�[�m�2�b�i
�k�X �a�H�Q�i ���H�H�Q�i�K�2�M�i �J�2�b�b���;�2 �>���M�/�H�2�`
�j�X �a�H�Q�i ���H�H�Q�i�K�2�M�i �a�i���i�m�b

�h�?�2 �M�Q�i���i�B�Q�M�b �m�b�2�/ �7�Q�` �i�?�2 �b�2�i �Q�7 �B�M�7�Q�`�K���i�B�Q�M �K���B�M�i���B�M�2�/ ���i �2���+�? �M�Q�/�2 �7�Q�` �b�H�Q�i ���H�H�Q�+���i�B�Q�M �B�M �i�?�2 �T�`�Q�T�Q�b�2�/
���H�;�Q�`�B�i�?�K �B�b �b�m�K�K���`�B�b�2�b �B�M �h���#�H�2 �j�X�R�X

�j�X�R�X �S�?���b�2 �R�, �a�H�Q�i ���H�H�Q�i�K�2�M�i �_�2�[�m�2�b�i�X�G�2�iNAvg �B�b �i�?�2 ���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i �+���H�+�m�H���i�2�/
�/�m�`�B�M�; �i�?�2 �T�`�2�T���`���i�B�Q�M �Q�7 �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2 ���i �i�?�2 �p�2�`�v �#�2�;�B�M�M�B�M�; ���M�/ �� �M�Q�/�2i �?���b �M�Q�i �#�2�2�M ���H�H�Q�i�i�2�/ �i�Q �� �7�2���b�B�#�H�2
�b�H�Q�i �/�m�`�B�M�; �i�?�2 �T�`�2�T���`���i�B�Q�M �Q�7 �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2�X �A�M �Q�`�/�2�` �i�Q �;�2�i �� �7�2���b�B�#�H�2 �b�H�Q�i�- �i�?�2 �M�Q�/�2i �b�2�H�2�+�i�b �� �b�H�Q�ik�- �r�?�2�`�2
k = NAvg + 1 ���M�/ �p�2�`�B�}�2�b ���i �B�i�b �2�M�/ �r�?�2�i�?�2�` �i�?�B�b �b�H�Q�ik �?���b ���H�`�2���/�v �#�2�2�M ���H�H�Q�i�i�2�/ �i�Q ���M�v �Q�M�2 �Q�7 �B�i�ö�b �Q�M�2�@�?�Q�T
�Q�` �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�` �M�Q�/�2�b�X �A�M �+���b�2�- �i�?�2 �b�H�Q�ik �?���b ���H�`�2���/�v �#�2�2�M ���H�H�Q�i�i�2�/ �i�?�2�M �B�i �i�`�B�2�b �r�B�i�? �i�?�2 �M�2�t�i �b�H�Q�i�- �B�X�2�X
k + 1 ���M�/ �b�Q �Q�M �i�B�H�H �i�?�2 �+�?�Q�b�2�M �b�H�Q�i �B�b �}�i �7�Q�` �?�B�K�X �P�M�+�2 �i�?�2 �M�Q�/�2i �}�M�/�b �� �7�2���b�B�#�H�2 �b�H�Q�i �b���vk �i�?�2�M �B�i �b�i�Q�`�2�b �i�?�2
�B�M�7�Q�`�K���i�B�Q�M�- �B�X�2�XOrig ( i;k ) ; Sac( j;k ) ; HopCnt ( i;k ) ; SlotReqT ime( i;k ) �B�M�i�Q �� �p�2�+�i�Q�`V ���i �B�i�ö�b �Q�r�M �2�M�/�X �6�B�M���H�H�v�- �M�Q�/�2



�k�j�e �J���M���b �_���M�D���M �G�2�M�F���- ���K�m�H�v�� �_���i�M�� �a�r���B�M

�h���#�H�2 �j�X�R
�a�2�i �Q�7 �B�M�7�Q�`�K���i�B�Q�M �K���B�M�i���B�M�2�/ ���i �2���+�? �M�Q�/�2 �7�Q�` �b�H�Q�i ���H�H�Q�+���i�B�Q�M �Q�7 �i�?�2 � �̀2�K���B�M�B�M�; �M�Q�/�2�b�X

�L�Q�i���i�B�Q�M �.�2�b�+�`�B�T�i�B�Q�M

�P�`�B�;�n�&�U�B�-�F�V�' �L�Q�/�2i �- �i�?�2 �Q�`�B�;�B�M���i�Q�` �Q�7 �/�v�M���K�B�+ ���H�H�Q�i�K�2�M�i �T�`�Q�+�2�/�m�`�2 �7�Q�` �b�H�Q�i �F

�a���+�n�&�U�D�-�F�V�' �A�M�i�2�`�K�2�/�B���i�2 �M�Q�/�2j �- �r�?�Q �b���+�`�B�}�+�2�/ �i�?�2 �b�H�Q�ik �7�Q�` ���M�Q�i�?�2�` �M�Q�/�2

�>�Q�T�*�M�i�n�&�U�B�-�F�V�' �>�Q�T �/�B�b�i���M�+�2 ���i �M�Q�/�2i �7�Q�` �b�H�Q�ik

�a�H�Q�i�_�2�[ �a�H�Q�i �`�2�[�m�2�b�i�2�/ �7�Q�` ���H�H�Q�i�K�2�M�i

�a�H�Q�i�_�2�[�h�B�K�2�n�&�U�B�-�F�V�'�h�B�K�2 ���i �r�?�B�+�? �i�?�2 �`�2�[�m�2�b�i �7�Q�` ���H�H�Q�i�K�2�M�i �Q�7 �b�H�Q�ik �?���b �#�2�2�M
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�2���+�? �Q�i�?�2�` �r�?�2�`�2���b �M�Q�/�2x7 �B�b �M�2�B�i�?�2�` �Q�M�2�@�?�Q�T �M�2�B�;�?�#�Q�` �M�Q�` �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�` �Q�7 �M�Q�/�2x1 �Q�x̀2�X �G�2�i �m�b ���b�b�m�K�2
�i�?���i �i�?�2 �M�Q�/�2x1 �}�`�b�i �b�i���`�i�b �i�?�2 �b�H�Q�i ���H�H�Q�i�K�2�M�i �T�`�Q�+�2�/�m�`�2 �7�Q�` �i�?�2 �b�H�Q�ik ���i �i�B�K�2t1 ���M�/ �b�i�Q�`�2�b �i�?�2 �B�M�7�Q�`�K���i�B�Q�M
�b�m�+�? ���b �Q�`�B�;�B�M���i�B�M�; �M�Q�/�2�- �b���+�`�B�}�+�2�/ �B�M�i�2�`�K�2�/�B���i�2 �M�Q�/�2�- �?�Q�T �+�Q�m�M�i�- �`�2�[�m�2�b�i�2�/ �b�H�Q�i�- ���M�/ �`�2�[�m�2�b�i �i�B�K�2 �b�i���K�T ���b
(x1; x1; 0; k; t1) �B�M �i�?�2 �p�2�+�i�Q�`V ���M�/ �#�`�Q���/�+���b�i �i�?�B�b �B�M�7�Q�`�K���i�B�Q�M �i�Q �B�i�b �M�2�B�;�?�#�Q�`�b�X �q�?�2�M �i�?�2 �M�Q�/�2x2 �`�2�+�2�B�p�2�b
�i�?�2 �K�2�b�b���;�2 �7�`�Q�K �M�Q�/�2x1 ���M�/ �#�v �i�?���i �i�B�K�2 �B�7 �M�Q�/�2x2 �?���b ���H�`�2���/�v �b�i���`�i�2�/ �i�?�2 �b�H�Q�i ���H�H�Q�i�K�2�M�i �T�`�Q�+�2�/�m�`�2 �7�Q�`
�i�?�2 �b�H�Q�ik ���i �i�B�K�2t2 �r�?�B�+�? �B�b �H���i�i�2�` �i�?���Mt1 �i�?�2�M �B�i �b�i�Q�`�2�b �B�M�7�Q�`�K���i�B�Q�M �b�m�+�? ���b �i�?�2 �Q�`�B�;�B�M���i�B�M�; �M�Q�/�2�- �b���+�`�B�}�+�2�/
�B�M�i�2�`�K�2�/�B���i�2 �M�Q�/�2�- �?�Q�T �+�Q�m�M�i�- �`�2�[�m�2�b�i�2�/ �b�H�Q�i�- ���M�/ �`�2�[�m�2�b�i �i�B�K�2�b�i���K�T ���b(x2; x2; 0; k; t2) �B�M �i�?�2 �p�2�+�i�Q�`V ���i �B�i�b
�Q�r�M �2�M�/�X ���b �T�2�` �i�?�2 �T�`�Q�T�Q�b�2�/ ���H�;�Q�`�B�i�?�K�- �b�B�M�+�2 �i�?�2 �`�2�+�2�B�p�2�/ �i�B�K�2�b�i���K�Tt1 �B�b �H�2�b�b �i�?���M �i�?�2 �b�i�Q�`�2�/ �i�B�K�2�b�i���K�Tt2

���i �M�Q�/�2x2�- �b�Q �i�?�2 �b�i�Q�`�2�/ �B�M�7�Q�`�K���i�B�Q�M �B�M �i�?�2 �p�2�+�i�Q�`V ���i x2 �B�b �m�T�/���i�2�/ �i�Q(x1; x2; 1; k; t1) ���M�/ �#�`�Q���/�+���b�i �i�?�2
�m�T�/���i�2�/ �B�M�7�Q�`�K���i�B�Q�M �i�Q �B�i�ö�b �M�2�B�;�?�#�Q�`�X �>�2�`�2�- �i�?�2 �b���+�`�B�}�+�2�/ �B�M�i�2�`�K�2�/�B���i�2 �M�Q�/�2 �B�M�7�Q�`�K���i�B�Q�M �`�2�K���B�M�b �b���K�2 ���bx2

���b �i�?�2 �M�Q�/�2x2 �?���b �b���+�`�B�}�+�2�/ �i�?�2 �b�H�Q�ik �7�Q�` �M�Q�/�2x1 �r�?�B�+�? �b�i���`�i�b �i�?�2 ���H�H�Q�+���i�B�Q�M �T�`�Q�+�2�/�m�`�2 �7�Q�` �b�H�Q�ik �2���`�H�B�2�` �i�?���M
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���i ���M�Q�i�?�2�` �B�M�b�i���M�+�2 �Q�7 �i�B�K�2t3�- �r�?�B�+�? �B�b �H���i�2�` �i�?���Mt2�- �M�Q�/�2x7 �?���b �b�i���`�i�2�/ �B�i�b �b�H�Q�i ���H�H�Q�+���i�B�Q�M �T�`�Q�+�2�/�m�`�2
�7�Q�` �b�H�Q�ik �#�v �b�i�Q�`�B�M�; �i�?�2 �B�M�7�Q�`�K���i�B�Q�M(x7; x7; 0; k; t3) �B�M�i�Q �i�?�2 �p�2�+�i�Q�`V ���M�/ �#�`�Q���/�+���b�i �i�?�B�b �B�M�7�Q�`�K���i�B�Q�M �i�Q �B�i�b
�M�2�B�;�?�#�Q�`�b�X �q�?�2�M �� �M�Q�/�2x5 �`�2�+�2�B�p�2�/ �i�?�2 �K�2�b�b���;�2 �7�`�Q�K �M�Q�/�2x7�- �#�v �i�?���i �i�B�K�2 �i�?�2 �M�Q�/�2x5 �?���b ���H�`�2���/�v �b�i�Q�`�2�/ �i�?�2
�B�M�7�Q�`�K���i�B�Q�M(x1; x2; 2; k; t1) �B�M �B�i�b �p�2�+�i�Q�`V �X ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �T�`�Q�T�Q�b�2�/ ���H�;�Q�`�B�i�?�K�- ���b �i�?�2 �B�M�+�`�2�K�2�M�i�2�/ �`�2�+�2�B�p�2�/
�?�Q�T �+�Q�m�M�i �B�b �H�2�b�b �i�?���M �i�?�2 �b�i�Q�`�2�/ �?�Q�T �+�Q�m�M�i ���i �M�Q�/�2x5�- �i�?�2 �b�i�Q�`�2�/ �B�M�7�Q�`�K���i�B�Q�M �B�M �i�?�2 �p�2�+�i�Q�`V ���i �M�Q�/�2x5 �B�b
�m�T�/���i�2�/ �i�Q(x7; x7; 1; k; t3) ���M�/ �#�`�Q���/�+���b�i �i�?�2 �m�T�/���i�2�/ �B�M�7�Q�`�K���i�B�Q�M �i�Q �B�i�b �M�2�B�;�?�#�Q�`�X �6�B�M���H�H�v�- �M�Q�/�2x1 ���M�/x7 ���`�2
���H�H�Q�i�i�2�/ �i�Q �i�?�2 �b���K�2 �b�H�Q�ik ���b �#�Q�i�? �i�?�2�b�2 �M�Q�/�2�b ���`�2 �M�Q�i �M�2�B�;�?�#�Q�`�b �i�Q �2���+�? �Q�i�?�2�`�X �q�?�2�`�2���b�- �M�Q�/�2x2 �B�b ���H�H�Q�i�i�2�/
�i�Q �� �b�H�Q�i �Q�i�?�2�` �i�?���Mk ���b �B�i �B�b �� �Q�M�2�@�?�Q�T �M�2�B�;�?�#�Q�` �Q�7x1�X

���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �b�+�2�M���`�B�Q �;�B�p�2�M �B�M �}�;�m�`�2 �9�X�k�- �M�Q�/�2x1 ���M�/x5 �?���p�2 �M�Q�i �#�2�2�M ���H�H�Q�i�i�2�/ �i�Q ���M�v �b�H�Q�i �/�m�`�B�M�; �i�?�2
�T�`�2�T���`���i�B�Q�M �Q�7 �i�?�2 �B�M�B�i�B���H �b�+�?�2�/�m�H�2 �#���b�2�/ �Q�M �i�?�2 ���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i�X �>�2�`�2�-x1 ���M�/x5 ���`�2 �i�r�Q�@�?�Q�T
�M�2�B�;�?�#�Q�`�b �i�Q �2���+�? �Q�i�?�2�`�X ���b�b�m�K�2 �i�?���i �i�?�2 �M�Q�/�2x1 �b�i���`�i�b �i�?�2 �b�H�Q�i ���H�H�Q�i�K�2�M�i �T�`�Q�+�2�/�m�`�2 �}�`�b�i �7�Q�` �i�?�2 �b�H�Q�ik ���i
�i�B�K�2t1 ���M�/ �b�i�Q�`�2�b �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �b�m�+�? ���b �Q�`�B�;�B�M���i�B�M�; �M�Q�/�2�- �b���+�`�B�}�+�2�/ �B�M�i�2�`�K�2�/�B���i�2 �M�Q�/�2�- �?�Q�T �+�Q�m�M�i�- �`�2�[�m�2�b�i�2�/
�b�H�Q�i�- ���M�/ �`�2�[�m�2�b�i �i�B�K�2 �b�i���K�T �B�M�7�Q�`�K���i�B�Q�M ���b(x1; x1; 0; k; t1) �B�M �i�?�2 �p�2�+�i�Q�`V ���M�/ �#�`�Q���/�+���b�i �i�?�B�b �B�M�7�Q�`�K���i�B�Q�M
�i�Q �B�i�b �M�2�B�;�?�#�Q�`�b�X �L�Q�r�- �r�?�2�M �i�?�2 �M�Q�/�2x2 �`�2�+�2�B�p�2�b �i�?�2 �K�2�b�b���;�2 �7�`�Q�K �M�Q�/�2x1 ���M�/ �#�v �i�?���i �i�B�K�2 �M�Q�/�2x2 �?���b
�M�Q �b�i�Q�`�2�/ �B�M�7�Q�`�K���i�B�Q�M �`�2�;���`�/�B�M�; �i�?�2 �b�H�Q�ik �B�M �B�i�b �p�2�+�i�Q�`V �i�?�2�M �i�?�2 �M�Q�/�2x2 �b�i�Q�`�2�b �i�?�2 �`�2�+�2�B�p�2�/ �B�M�7�Q�`�K���i�B�Q�M ���b
(x1; x1; 0; k; t21) �B�M �i�?�2 �p�2�+�i�Q�`V ���i �B�i�b �Q�r�M �2�M�/�X �A�M ���M�Q�i�?�2�` �B�M�b�i���M�+�2 ���i �i�B�K�2t2�- �r�?�B�+�? �B�b �H���i�2�` �i�?���Mt1�- �i�?�2 �M�Q�/�2
x5 �?���b �b�i���`�i�2�/ �B�i�b �b�H�Q�i ���H�H�Q�+���i�B�Q�M �T�`�Q�+�2�/�m�`�2 �7�Q�` �b�H�Q�ik ���M�/ �b�i�Q�`�2�/ �i�?�2 �B�M�7�Q�`�K���i�B�Q�M(x5; x5; 0; k; t2) �B�M �p�2�+�i�Q�`V
���M�/ �#�`�Q���/�+���b�i�2�/ �i�?�B�b �B�M�7�Q�`�K���i�B�Q�M �i�Q �B�i�b �M�2�B�;�?�#�Q�`�b�X �L�Q�r�- �r�?�2�M �i�?�2 �M�Q�/�2x2 �`�2�+�2�B�p�2�b �i�?�2 �K�2�b�b���;�2 �7�`�Q�K �M�Q�/�2x5�-
���b �T�2�` �Q�m�` ���H�;�Q�`�B�i�?�K�- �M�2�B�i�?�2�` �i�?�2 �`�2�+�2�B�p�2�/ �?�Q�T �+�Q�m�M�i �M�Q�` �i�?�2 �`�2�+�2�B�p�2�/ �i�B�K�2�b�i���K�T �B�b �H�2�b�b�2�` �i�?���M �i�?�2 �b�i�Q�`�2�/ �Q�M�2�X
�>�2�M�+�2�- �i�?�2�`�2 �B�b �M�Q �m�T�/���i�2 �K���/�2 ���i �i�?�2 �M�Q�/�2x2�X �L�Q�r�- �r�?�2�M �i�?�2 �M�Q�/�2x5 �`�2�+�2�B�p�2�b �i�?�2 �K�2�b�b���;�2 �7�`�Q�K �M�Q�/�2x2

���M�/ ���b �T�2�` �Q�m�` ���H�;�Q�`�B�i�?�K�- �b�B�M�+�2 �i�?�2 �`�2�+�2�B�p�2�/ �i�B�K�2�b�i���K�Tt1 �B�b �H�2�b�b �i�?���M �i�?�2 �b�i�Q�`�2�/ �i�B�K�2�b�i���K�Tt2 ���i �i�?�2 �M�Q�/�2x5�-
�b�Q�- �i�?�2 �b�i�Q�`�2�/ �B�M�7�Q�`�K���i�B�Q�M �B�M �i�?�2 �p�2�+�i�Q�`V ���i �M�Q�/�2x5 �B�b �m�T�/���i�2�/ �i�Q(x1; x5; 2; k; t1) ���M�/ �#�`�Q���/�+���b�i �i�?�2 �m�T�/���i�2�/
�B�M�7�Q�`�K���i�B�Q�M �i�Q �B�i�b �M�2�B�;�?�#�Q�`�b�X �>�2�`�2�- �i�?�2 �b���+�`�B�}�+�2�/ �B�M�i�2�`�K�2�/�B���i�2 �M�Q�/�2 �B�M�7�Q�`�K���i�B�Q�M �#�2�+���K�2x5 ���b �i�?�2 �M�Q�/�2x5 �?���b
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Remaining unalloted nodes those intiated the slot allotment procedure
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for final slot allotment 
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�i�B�K�2 �B�b �M�Q�i �/�2�T�B�+�i�2�/ �`���i�?�2�` �i�?�2 �i�B�K�2 �r�?�2�`�2 �#�Q�i�? �i�?�2 ���H�;�Q�`�B�i�?�K�b �b�B�;�M�B�}�+���M�i�H�v �/�B�z�2�` �7�`�Q�K �2���+�? �Q�i�?�2�` �B�b �/�2�T�B�+�i�2�/
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�6�B�;�X �8�X�8�X�*�Q�K�T���`�B�b�Q�M �Q�7 �M�m�K�#�2�` �Q�7 ���p�2� �̀��;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b�- �M�Q�/�2�b � �̀2�K���B�M �m�M�@���H�H�Q�i�i�2�/�- �b�H�Q�i�b ���H�H�Q�i�i�2�/ �i�Q �m�M�@���H�H�Q�i�i�2�/ �M�Q�/�2�b
�r�B�i�? �p���`�v�B�M�; �M�Q�/�2 �/�2�M�b�B�i�v �7�Q�` �R�y�y �b�2�M�b�Q�` �M�Q�/�2�b �m�b�B�M�; �m�M�B�7�Q�`�K � �̀��M�/�Q�K �/�B�b�i�`�B�#�m�i�B�Q�M

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

�6�B�;�m�`�2 �8�X�8 �b�?�Q�r�b �� �+�Q�K�T���`�B�b�Q�M ���K�Q�M�; �i�?�2 �M�m�K�#�2�` ���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b�- �M�Q�/�2�b �`�2�K���B�M �m�M�@���H�H�Q�i�i�2�/�- ���M�/
�b�H�Q�i�b ���H�H�Q�i�i�2�/ �i�Q �m�M�@���H�H�Q�i�i�2�/ �M�Q�/�2�b �r�B�i�? �p���`�v�B�M�; �M�Q�/�2 �/�2�M�b�B�i�v�X �q�?�2�`�2���b �6�B�;�X �8�X�e �b�?�Q�r�b �� �b�B�K�B�H���` �+�Q�K�T���`�B�b�Q�M �r�B�i�?
�p���`�v�B�M�; �i�?�2 �M�m�K�#�2�` �Q�7 �M�Q�/�2�b �m�b�B�M�; �`���M�/�Q�K �m�M�B�7�Q�`�K �/�B�b�i�`�B�#�m�i�B�Q�M�X �6�B�;�m�`�2 �8�X�d ���M�/ �8�X�3 �;�B�p�2 �� �b�B�K�B�H���` �+�Q�K�T���`�B�b�Q�M
�m�b�B�M�; �_���M�/�Q�K�B�b�2�/ �:�`�B�/�X �A�M ���H�H �i�?�2 �+���b�2�b�- �B�i �B�b �+�H�2���`�H�v �b�?�Q�r�M �i�?���i �i�?�2 �M�Q�/�2�b �`�2�K���B�M �m�M�@���H�H�Q�i�i�2�/ ���`�2 �p�2�`�v �H�2�b�b ���b
�+�Q�K�T���`�2�/ �i�Q �i�?�2 ���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�` �M�Q�/�2�b ���b �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �B�b �`���M�/�Q�K�H�v �m�M�B�7�Q�`�K�X �a�B�M�+�2 �i�?�2 �M�m�K�#�2�`
�Q�7 �`�2�K���B�M�B�M�; �m�M�@���H�H�Q�i�i�2�/ �M�Q�/�2�b �B�b �p�2�`�v �H�2�b�b�- �?�2�M�+�2 �i�?�2 �`�2�/�m�+�i�B�Q�M �B�M �i�?�2 �M�m�K�#�2�` �Q�7 �b�H�Q�i�b �m�b�B�M�; �i�?�2 �/�v�M���K�B�+ �b�H�Q�i
�b�+�?�2�/�m�H�B�M�; ���H�;�Q�`�B�i�?�K �B�b ���H�b�Q �p�2�`�v �H�2�b�b �r�?�B�+�? �B�b ���H�`�2���/�v �/�2�T�B�+�i�2�/ �B�M �6�B�;�X �8�X�j�X

�e�X �*�Q�M�+�H�m�b�B�Q�M�X�A�M �i�?�B�b �T���T�2�`�- �� �/�v�M���K�B�+ �b�H�Q�i �b�+�?�2�/�m�H�B�M�; ���H�;�Q�`�B�i�?�K �7�Q�` �q�a�L �?���b �#�2�2�M �T�`�Q�T�Q�b�2�/�- �r�?�B�+�?
�T�`�2�T���`�2�b �� �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2 �r�B�i�? �H�2�b�b �M�m�K�#�2�` �Q�7 �b�H�Q�i�b �B�M �� �[�m�B�+�F �i�B�K�2�X �h�?�B�b �m�H�i�B�K���i�2�H�v �?�2�H�T�b �i�Q �?���M�/�H�2 �i�?�2 �+�Q�H�H�B�b�B�Q�M
�/�m�2 �i�Q �+�Q�`�`�2�H���i�2�/ �+�Q�M�i�2�M�i�B�Q�M ���M�/ ���i �i�?�2 �b���K�2 �i�B�K�2 �K�B�M�B�K�B�x�2�b �H���i�2�M�+�v �/�m�`�B�M�; �/���i�� �i�`���M�b�K�B�b�b�B�Q�M�X �A�M�B�i�B���H�H�v�- �b�H�Q�i�b
���`�2 ���H�H�Q�i�i�2�/ �i�Q �2���+�? �M�Q�/�2 �#���b�2�/ �Q�M �i�?�2 ���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i ���b �Q�T�T�Q�b�2�/ �i�Q �i�?�2 �K���t�B�K�m�K �i�r�Q�@
�?�Q�T �M�2�B�;�?�#�Q�`�b �+�Q�m�M�i ���b �m�b�2�/ �B�M �i�?�2 �2���`�H�B�2�` �T�`�Q�T�Q�b�2�/ �>�.�a�a ���H�;�Q�`�B�i�?�K�X �h�?�2 �m�b�2 �Q�7 ���p�2�`���;�2 �i�r�Q�@�?�Q�T �M�2�B�;�?�#�Q�`�b
�+�Q�m�M�i �`�2�/�m�+�2�b �i�?�2 �M�m�K�#�2�` �Q�7 �b�H�Q�i�b �B�M �i�?�2 �b�+�?�2�/�m�H�2 �i�Q �� �;�`�2���i�2�` �2�t�i�2�M�i�X �h�?�2�M �i�?�2 �`�2�K���B�M�B�M�; �m�M�@���H�H�Q�i�i�2�/ �M�Q�/�2�b
���`�2 ���i�i���+�?�2�/ �i�Q �b�H�Q�i�b �B�M �i�?�2 �#�2�b�i �T�Q�b�b�B�#�H�2 �r���v �m�b�B�M�; �� �M�Q�p�2�H �/�v�M���K�B�+ �b�H�Q�i ���H�H�Q�+���i�B�Q�M �T�`�Q�+�2�/�m�`�2 �i�Q �T�`�2�T���`�2 �i�?�2
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�}�M���H �b�+�?�2�/�m�H�2�X �h�?�2 ���H�;�Q�`�B�i�?�K �B�b �i�2�b�i�2�/ �B�M �K�m�H�i�B�T�H�2 �2�M�p�B�`�Q�M�K�2�M�i�b �H�B�F�2 �}�t�2�/ ���M�/ �p���`�B���#�H�2 �M�Q�/�2 �/�2�M�b�B�i�v �r�B�i�?
�m�M�B�7�Q�`�K �`���M�/�Q�K �/�B�b�i�`�B�#�m�i�B�Q�M ���b �r�2�H�H ���b �i�?�2 �`���M�/�Q�K�B�b�2�/ �;�`�B�/ �i�Q �2�M�b�m�`�2 �B�i�ö�b �+�Q�`�`�2�+�i�M�2�b�b�X �h�?�2 �2�{�+�B�2�M�+�v �Q�7 �i�?�2
�T�`�Q�T�Q�b�2�/ ���H�;�Q�`�B�i�?�K �?���b �#�2�2�M �+�Q�K�T���`�2�/ �r�B�i�? �>�.�a�a�- �.�_���L�.�- ���M�/ �_�.�@�h�.�J�� �#���b�2�/ �Q�M �i�?�2 �M�m�K�#�2�` �Q�7 �b�H�Q�i�b�X
�h�?�2 �+�Q�K�T���`�B�b�Q�M �+�H�2���`�H�v �b�?�Q�r�b �i�?���i �Q�m�` ���H�;�Q�`�B�i�?�K �Q�m�i�T�2�`�7�Q�`�K�b �Q�i�?�2�`�b �B�M �i�2�`�K�b �Q�7 �i�?�2 �M�m�K�#�2�` �Q�7 �b�H�Q�i�b ���i�i���+�?�2�/
�i�Q �i�?�2 �}�M���H �7�2���b�B�#�H�2 �b�+�?�2�/�m�H�2�- �r�?�B�+�? �m�H�i�B�K���i�2�H�v �`�2�/�m�+�2�b �i�?�2 �H���i�2�M�+�v ���M�/ ���H�b�Q �?���M�/�H�2�b �i�?�2 �+�Q�H�H�B�b�B�Q�M �/�m�`�B�M�; �/���i��
�i�`���M�b�K�B�b�b�B�Q�M�X �h�?�2 �T�2�`�7�Q�`�K���M�+�2 �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ ���H�;�Q�`�B�i�?�K �B�b �b�i�m�/�B�2�/ �B�M ���M �B�/�2���H �b�+�2�M���`�B�Q�- �B�X�2�X�- �� �M�Q�B�b�2�H�2�b�b
�+�?���M�M�2�H�X �A�M �i�?�2 �7�m�i�m�`�2�- �r�2 �r�B�H�H �7�m�`�i�?�2�` �2�t�i�2�M�/ �i�?�B�b ���H�;�Q�`�B�i�?�K �i�Q �r�Q�`�F �B�M �� �`�2���H �2�M�p�B�`�Q�M�K�2�M�i �r�?�2�`�2 �2�p�2�`�v �T���+�F�2�i
�i�`���M�b�K�B�b�b�B�Q�M �B�b �M�Q�B�b�v �B�M �M���i�m�`�2�X

�_�1�6�1�_�1�L�*�1�a

�(�R�)�a�X �*�X �1�`�;�2�M ���M�/ �S�X �o���`���B�v���- �S�1�.���J���*�a�, �S�Q�r�2�` �2�{�+�B�2�M�i ���M�/ �/�2�H���v ���r��� �̀2 �K�2�/�B�m�K ���+�+�2�b�b �T� �̀Q�i�Q�+�Q�H �7�Q�` �b�2�M�b�Q�` �M�2�i�r�Q�`�F�b�-
�A�1�1�1 �h�`���M�b���+�i�B�Q�M�b �Q�M �J�Q�#�B�H�2 �*�Q�K�T�m�i�B�M�;�- �p�Q�H�X �8�- �M�Q�X �d�- �T�T�X �N�k�y�@�N�j�y�- �k�y�y�e�X

�(�k�)�q�X �u�2�- �C�X �>�2�B�/�2�K���M�M�- ���M�/ �.�X �1�b�i�`�B�M�-���M �2�M�2� �̀;�v�@�2�{�+�B�2�M�i �K���+ �T� �̀Q�i�Q�+�Q�H �7�Q�` �r�B� �̀2�H�2�b�b �b�2�M�b�Q�` �M�2�i�r�Q�`�F�b�- �h�r�2�M�i�v�@�6�B�`�b�i ���M�M�m���H
�C�Q�B�M�i �*�Q�M�7�2�`�2�M�+�2 �Q�7 �i�?�2 �A�1�1�1 �*�Q�K�T�m�i�2�` ���M�/ �*�Q�K�K�m�M�B�+���i�B�Q�M�b �a�Q�+�B�2�i�B�2�b�- �T�T�X �R�8�e�d�@�R�8�d�e�- �k�y�y�k�X

�(�j�) �a�X �E�m�K���` ���M�/ �>�X �E�B�K�-�1�M�2� �̀;�v �2�{�+�B�2�M�i �b�+�?�2�/�m�H�B�M�; �B�M �r�B� �̀2�H�2�b�b �b�2�M�b�Q�` �M�2�i�r�Q�`�F�b �7�Q�` �T�2�`�B�Q�/�B�+ �/���i�� �;���i�?�2�`�B�M�;�- �A�1�1�1 ���+�+�2�b�b�- �p�Q�H�X
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�M�Q�M�@�H�B�M�2���` �/�v�M���K�B�+�b�X �h�?�m�b�- �i�?�2 �T�`�B�K���`�v �b�B�;�M���H �B�b �`�2�T�`�2�b�2�M�i�2�/ ���b

B (i ) = C(i ) + I (i )�U�j�X�R�V

�r�?�2�`�2B (i ) �B�b �i�?�2 �T�`�B�K���`�v �B�M�T�m�i �b�B�;�M���H�-C(i ) �`�2�7�2�`�b �i�Q �i�?�2 �+�H�2���M �1�*�: �b�B�;�M���H�- ���M�/I (i ) �b�i���M�/�b �7�Q�` �i�?�2 �B�M�i�2�`�7�2�`�2�M�+�2
�i�?���i �B�b �;�2�M�2�`���i�2�/ �m�b�B�M�; �i�?�2 �m�M�F�M�Q�r�M �M�Q�M�H�B�M�2���` �/�v�M���K�B�+�b �Q�` �Q�i�?�2�`�r�B�b�2 �i�?�2 �b�B�;�M���H �Q�#�i���B�M�2�/ �m�b�B�M�; �i�?�2 �M�Q�B�b�2 �b�Q�m�`�+�2�X
�h�?�2 �M�Q�B�b�2 �b�B�;�M���H �B�b �b�m�#�D�2�+�i�B�p�2 �i�Q ���/���T�i�B�p�2 �}�H�i�2�`�B�M�; �i�Q �T�`�Q�/�m�+�2 �i�?�2 �}�H�i�2�`�2�/ �Q�m�i�T�m�i�- �r�?�B�+�? �B�b �b�B�K�B�H���` �i�Q �i�?���i �Q�7 �i�?�2
�B�M�i�2�`�7�2�`�2�M�+�2 �b�B�;�M���H �+�`�2���i�2�/ ���b �� �`�2�b�m�H�i �Q�7 �i�?�2 �M�Q�M�H�B�M�2���` �/�v�M���K�B�+�b�X �h�?�m�b�- �i�?�2 �M�Q�B�b�2 �+���M�+�2�H���i�B�Q�M �B�b �T�2�`�7�Q�`�K�2�/ �i�?���i
�2�t�i�`���+�i�b �i�?�2 �+�H�2���M �b�B�;�M���H �i�?�`�Q�m�;�? �i�?�2 �b�m�#�i�`���+�i�B�Q�M �Q�7 �i�?�2 �}�H�i�2�`�2�/ �Q�m�i�T�m�i �7�`�Q�K �i�?�2 �T�`�B�K���`�v �B�M�T�m�i �b�B�;�M���H�X �h�?�m�b�-
�i�?�2 �+�H�2���M �b�B�;�M���H �2�t�i�`���+�i�2�/ �m�b�B�M�; �i�?�2 �M�Q�B�b�2 �+���M�+�2�H���i�B�Q�M �b�i�`���i�2�;�v �B�b �;�B�p�2�M ���b

C � (i ) = B (i ) � A(i )�U�j�X�k�V

�r�?�2�`�2C � (i ) �B�M�/�B�+���i�2�b �i�?�2 �+�H�2���M �b�B�;�M���H �Q�#�i���B�M�2�/ ���b �� �`�2�b�m�H�i �Q�7 �i�?�2 ���/���T�i�B�p�2 �M�Q�B�b�2 �+���M�+�2�H���i�B�Q�M�-B (i ) �b�i���M�/�b �7�Q�`
�i�?�2 �T�`�B�K���`�v �B�M�T�m�i �b�B�;�M���H�- ���M�/A(i ) �`�2�7�2�`�b �i�Q �i�?�2 ���/���T�i�B�p�2 �}�H�i�2�`�2�/ �Q�m�i�T�m�i�X �6�B�;�m�`�2 �j�X�R �b�?�Q�r�b �i�?�2 �T�`�Q�T�Q�b�2�/ �M�Q�B�b�2
�+���M�+�2�H���i�B�Q�M �b�i�`���i�2�;�v�X

�j�X�k�X �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F �7�Q�` �i�?�2 �2�M�?���M�+�2�/ ���/���T�i�B�p�2 �}�H�i�2�`�B�M�; �Q�7 �i�?�2 ���`�i�2�7���+�i�b �7�`�Q�K �i�?�2 �1�*�:
�b�B�;�M���H�X�h�?�2 �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ �Q�7 �i�?�2 ���`�i�2�7���+�i �`�2�K�Q�p���H �7�`�Q�K �i�?�2 �1�*�: �b�B�;�M���H�b �m�b�B�M�; �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F
�B�b �T�`�2�b�2�M�i�2�/ �B�M �i�?�B�b �b�2�+�i�B�Q�M�X �h�?�2 �K���B�M ���B�K �Q�7 �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F �B�b �i�Q �T�`�2�/�B�+�i �i�?�2 ���`�i�2�7���+�i �T�`�2�b�2�M�i �B�M �i�?�2
�1�*�: �b�B�;�M���H �i�Q �;�2�M�2�`���i�2 �i�?�2 �+�H�2���M �1�*�: �b�B�;�M���H �b�m�{�+�B�2�M�i �7�Q�` �T�2�`�7�2�+�i �/�B���;�M�Q�b�B�b�X �h�?�2 �B�M�T�m�i �i�Q �i�?�2 �M�2�m�`���H �M�2�i�r�Q�`�F
�B�b �i�?�2 ���`�i�2�7���+�i ���M�/ �i�?�2 �b�B�;�M���H �B�b �T�`�2�/�B�+�i�2�/ �7�Q�` �r�?�B�+�? �i�?�2 �/�2�H���v�b ���`�2 �m�b�2�/�X

�j�X�k�X�R�X �a�Q�H�m�i�B�Q�M �1�M�+�Q�/�B�M�;�X�6�B�;�m�`�2 �j�X�k �b�?�Q�r�b �i�?�2 �b�Q�H�m�i�B�Q�M �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �H�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K �i�?���i �v�B�2�H�/�b
���M �Q�T�i�B�K�B�x�2�/ �b�Q�H�m�i�B�Q�M �m�b�B�M�; �i�?�`�2�2 �r�2�B�;�?�i�b�- �M���K�2�H�v �i�?�2 �r�2�B�;�?�i�b �Q�7 �i�?�2 �2�t�Q�;�2�M�Q�m�b �B�M�T�m�i �p�2�+�i�Q�`�- �r�2�B�;�?�i�b �Q�7 �i�?�2
�`�2�;�`�2�b�b�2�/ �Q�m�i�T�m�i �p�2�+�i�Q�`�- ���M�/ �i�?�2 �r�2�B�;�?�i�b �Q�7 �i�?�2 �2�t�Q�;�2�M�Q�m�b �Q�m�i�T�m�i �p�2�+�i�Q�`�X �h�?�2�b�2 �i�?�`�2�2 �r�2�B�;�?�i�b ���`�2 �+�Q�K�#�B�M�2�/ �i�Q
�;�2�M�2�`���i�2 ���M �Q�T�i�B�K�B�x�2�/ �r�2�B�;�?�i �b�m�+�? �i�?���i �i�?�2 �Q�T�i�B�K�B�x�2�/ �Q�m�i�T�m�i �i�`���B�M�b �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F �B�M �+���M�+�2�H�B�M�; �i�?�2
���`�i�2�7���+�i�b ���M�/ �i�?�2 �b�B�x�2 �Q�7 �i�?�2 �b�Q�H�m�i�B�Q�M �p�2�+�i�Q�` �/�2�T�2�M�/�b �Q�M �i�?�2 �M�m�K�#�2�` �Q�7 �?�B�/�/�2�M �M�2�m�`�Q�M�b �T�`�2�b�2�M�i �B�M �i�?�2 �M�2�i�r�Q�`�F�X
�G�2�i �m�b �+�Q�M�b�B�/�2�` �i�?�2 �r�2�B�;�?�i�b �Q�7 �i�?�2 �2�t�Q�;�2�M�Q�m�b �B�M�T�m�i �p�2�+�i�Q�` ���bL 1; L 2; L d1�- �i�?�2 �r�2�B�;�?�i�b �Q�7 �i�?�2 �`�2�;�`�2�b�b�2�/ �Q�m�i�T�m�i �B�b
�`�2�T�`�2�b�2�M�i�2�/ ���bR1; R2; Rd2�- ���M�/ �i�?�2 �2�t�Q�;�2�M�Q�m�b �Q�m�i�T�m�i �p�2�+�i�Q�` ���b�-O1; O2; Od1�X �h�?�2�M�- �i�?�2 �b�Q�H�m�i�B�Q�M �;�2�M�2�`���i�2�/ �m�b�B�M�;
�i�?�2 �G�J ���H�;�Q�`�B�i�?�K�- ���M�/ �i�?�2 �.�`���;�Q�M�~�v �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K �B�b �`�2�T�`�2�b�2�M�i�2�/ ���bX l 1; X l 2; X lf ���M�/X d1; X d2; X df

�`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�m�b�- �i�?�2 �T�`�Q�T�Q�b�2�/ �.�G�J �;�2�M�2�`���i�2�/ �i�?�2 �Q�T�i�B�K���H �r�2�B�;�?�i�b �i�?���i �B�b �;�B�p�2�M ���bX z1; X z2; X zf �X



���`�i�2�7���+�i�b �_�2�K�Q�p���H �7�`�Q�K �1�*�: �a�B�;�M���H�, �.�`���;�Q�M�~�v �P�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �G�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K�k�8�R

�6�B�;�X �j�X�R�X�1�*�: ���`�i�2�7���+�i � �̀2�K�Q�p���H

�6�B�;�X �j�X�k�X�a�Q�H�m�i�B�Q�M �2�M�+�Q�/�B�M�; �Q�7 �i�?�2 �.�G�J �Q�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �L���_�s �M�2�m� �̀��H �M�2�i�r�Q�`�F

�j�X�k�X�k�X ���`�+�?�B�i�2�+�i�m�`�2 �Q�7 �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F�X�L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F �(�k�k�) �B�b �� �`�2�+�m�`�`�2�M�i �M�2�m�`���H
�M�2�i�r�Q�`�F �i�?���i �B�b �m�b�2�/ �7�Q�` �i�?�2 ���M���H�v�b�B�b ���M�/ �K�Q�/�2�H�H�B�M�; �Q�7 �i�?�2 �M�Q�M�H�B�M�2���` �i�B�K�2 �b�2�`�B�2�b ���M�/ �?�Q�H�/�b �� �H�Q�i �Q�7 �K�2�`�B�i�b �r�?�2�M
�+�Q�K�T���`�2�/ �r�B�i�? �i�?�2 �Q�i�?�2�` �+�H���b�b�B�+���H �T�`�2�/�B�+�i�B�Q�M �K�Q�/�2�H�b�X �h�?�2 �L���_�s �M�2�i�r�Q�`�F �T�Q�b�b�2�b�b�2�b ���M �2�z�2�+�i�B�p�2 �H�2���`�M�B�M�; �`���i�2�-
���M�/ �B�M �i�?�2 �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ �Q�7 �M�Q�B�b�2 �+���M�+�2�H���i�B�Q�M�- �i�?�2 �H�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K �m�b�2�/ �B�b �i�?�2 �/�`���;�Q�M�~�v �Q�T�i�B�K�B�x���i�B�Q�M
���M�/ �i�?�2 �G�J ���H�;�Q�`�B�i�?�K�X �h�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F �B�b �i�?�2 �+�Q�H�H�2�+�i�B�Q�M �Q�7 �i�?�2 �K�m�H�i�B�H���v�2�` �7�2�/ �7�Q�`�r���`�/ �M�2�i�r�Q�`�F�-
�`�2�+�m�`�`�2�M�i �H�Q�Q�T�- ���M�/ �i�?�2 �i�B�K�2 �/�2�H���v�X �6�B�;�m�`�2 �j�X�j �b�?�Q�r�b �i�?�2 ���`�+�?�B�i�2�+�i�m�`�2 �Q�7 �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F�X �h�?�2 �i�?�`�2�2
�H���v�2�`�b �B�M�+�H�m�/�2 �i�?�2 �B�M�T�m�i �H���v�2�`�- �i�?�2 �?�B�/�/�2�M �H���v�2�`�- ���M�/ �i�?�2 �Q�m�i�T�m�i �H���v�2�`�X �h�?�2 �M�2�i�r�Q�`�F �B�b �b�m�#�D�2�+�i�2�/ �i�Q �i�?�2 �i���T�T�2�/
�/�2�H���v�b �#�Q�i�? �B�M �i�?�2 �B�M�T�m�i �H���v�2�` ���M�/ �i�?�2 �Q�m�i�T�m�i �H���v�2�` ���M�/ �i�?�2 �7�2�2�/�#���+�F �~�Q�r�b �B�M �� �b�B�M�;�H�2 �/�B�`�2�+�i�B�Q�M�X �h�?�2 �7�2�2�/�#���+�F
�7�Q�H�H�Q�r�b �i�?�2 �B�M�T�m�i �H���v�2�`�- �?�B�/�/�2�M �H���v�2�`�- ���M�/ �T�`�Q�p�B�/�2�b �i�?�2 �Q�m�i�T�m�i �B�M �i�?�2 �Q�m�i�T�m�i �H���v�2�`�X �h�?�2�`�2 ���`�2 �i�?�`�2�2 �B�M�7�Q�`�K���i�B�Q�M
�p�2�+�i�Q�`�b �B�M �i�?�2 �B�M�T�m�i �H���v�2�` �M���K�2�H�v�- �i�?�2 �2�t�Q�;�2�M�Q�m�b �B�M�T�m�i �p�2�+�i�Q�`�- �/�2�H���v�2�/ �`�2�;�`�2�b�b�2�/ �Q�m�i�T�m�i �p�2�+�i�Q�`�- ���M�/ �i�?�2 �/�2�H���v�2�/
�2�t�Q�;�2�M�Q�m�b �B�M�T�m�i �p�2�+�i�Q�`�X �h�?�2 �Q�m�i�T�m�i �Q�7 �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F �B�b �;�B�p�2�M �#�v

N (l + 1) = F [N (l); N (l � 1); N (l � 2):::; N (l � d1); S(l); S(l � 1); S(l � 2)::; S(l � d2)]�U�j�X�j�V

�r�?�2�`�2N (l) �B�b �i�?�2 �2�t�Q�;�2�M�Q�m�b �B�M�T�m�i �p�2�+�i�Q�`�-N (l � 1); N (l � 2):; N (l � d1) ���`�2 �i�?�2 �/�2�H���v�2�/ �`�2�;�`�2�b�b�2�/ �Q�m�i�T�m�i �p�2�+�i�Q�`�-
���M�/S(l); S(l � 1); S(l � 2):; S(l � d2) ���`�2 �i�?�2 �/�2�H���v�2�/ �2�t�Q�;�2�M�Q�m�b �B�M�T�m�i �p�2�+�i�Q�`�b�X ���i �i�?�2 �#�2�;�B�M�M�B�M�; �Q�7 �i�?�2 �L���_�s
�M�2�i�r�Q�`�F �7�m�M�+�i�B�Q�M�- �i�?�2 �r�2�B�;�?�i�b ���`�2 ���b�b�B�;�M�2�/ �#�2�i�r�2�2�M �i�?�2 �B�M�T�m�i �H���v�2�` ���M�/ �i�?�2 �?�B�/�/�2�M �H���v�2�` ���M�/ �i�?�2 �`�2�;�`�2�b�b�2�/
�Q�m�i�T�m�i �p�2�+�i�Q�` ���M�/ �i�?�2 �?�B�/�/�2�M �H���v�2�`�X



�k�8�k �h���H���#���i�i�m�H�� �o�B�b�r���M���/�?���K�- �S �_���D�2�b�? �E�m�K���`

�6�B�;�X �j�X�j�X�h�?�2 ��� �̀+�?�B�i�2�+�i�m� �̀2 �Q�7 �i�?�2 �L���_�s �M�2�m� �̀��H �M�2�i�r�Q�`�F �m�b�2�/ �7�Q�` ���/���T�i�B�p�2 �}�H�i�2�`�B�M�; �Q�7 �i�?�2 ���`�i�2�7���+�i�b

�j�X�k�X�j�X �� �M�Q�p�2�H �H�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K �7�Q�` �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F�, �@ �S�`�Q�T�Q�b�2�/ �.�G�J�@�.�`���;�Q�M�~�v
�G�2�p�2�M�#�2�`�; �J���`�[�m�2�`�2�i �Q�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �G�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K�X�h�?�2 �T���T�2�` �T�`�Q�T�Q�b�2�b �� �M�2�r �H�2���`�M�B�M�;
���H�;�Q�`�B�i�?�K �m�b�B�M�; �/�`���;�Q�M�~�v �Q�T�i�B�K�B�x���i�B�Q�M �(�k�R�) ���M�/ �i�?�2 �G�J ���H�;�Q�`�B�i�?�K �(�k�j�)�X �h�?�2 �/�`���;�Q�M�~�v �Q�T�i�B�K�B�x���i�B�Q�M �B�b �i�?�2
�K�2�i���@�?�2�m�`�B�b�i�B�+ �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K �i�?���i �?�Q�H�/�b �#�2�i�i�2�` ���K�Q�M�; �K�Q�b�i �Q�7 �i�?�2 �2�p�Q�H�m�i�B�Q�M���`�v ���H�;�Q�`�B�i�?�K�b �#�2�+���m�b�2
�Q�7 �i�?�2 �7�Q�H�H�Q�r�B�M�; �`�2���b�Q�M�b�X �h�?�2 �K���B�M ���/�p���M�i���;�2 �B�b �`�2�;���`�/�B�M�; �i�?�2 �b�2���`�+�? �b�T���+�2 ���b ���H�H �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �`�2�;���`�/�B�M�;
�i�?�2 �b�2���`�+�? �b�T���+�2 �B�b �`�2�b�i�Q�`�2�/�- ���M�/ �i�?�2�`�2 ���`�2 �Q�M�H�v �p�2�`�v �7�2�r �+�Q�M�i�`�Q�H �T���`���K�2�i�2�`�b �B�M �i�?�2 �b�2���`�+�? �b�T���+�2 �H�2���/�B�M�; �i�Q �i�?�2
�B�M�+�`�2���b�2 �B�M �i�?�2 �~�2�t�B�#�B�H�B�i�v �Q�7 �i�?�2 ���H�;�Q�`�B�i�?�K�X �h�?�2 �T�`�Q�T�Q�b�2�/ ���H�;�Q�`�B�i�?�K �B�b �`�Q�#�m�b�i�- ���M�/ �i�?�2 �T�`�Q�#�H�2�K �Q�7 �+�Q�M�p�2�`�;�B�M�;
�i�Q �i�?�2 �H�Q�+���H �K�B�M�B�K�m�K �m�b�B�M�; �i�?�2 �G�J ���H�;�Q�`�B�i�?�K �B�b �b�Q�H�p�2�/ �m�b�B�M�; �i�?�2 �.�`���;�Q�M�~�v �i�?���i �B�M�+�`�2���b�2�b �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 ���M�/
�+�Q�M�p�2�`�;�2�b �i�Q �i�?�2 �;�H�Q�#���H �K�B�M�B�K�m�K�X �h�?�2 �T�`�Q�T�Q�b�2�/ ���H�;�Q�`�B�i�?�K �B�b ���/�p���M�i���;�2�Q�m�b ���b �i�?�2�v �m�i�B�H�B�x�2 �i�?�2 ���/�p���M�i���;�2�b �Q�7
�#�Q�i�? �i�?�2 �G�J ���M�/ �.�`���;�Q�M�~�v�X �h�?�2 �H�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K�b �m�T�/���i�2 �i�?�2 �r�2�B�;�?�i�b �B�M�/�B�p�B�/�m���H�H�v�- ���M�/ �i�?�2 �2�`�`�Q�` �p���H�m�2�b ���`�2
�+�Q�K�T�m�i�2�/ �7�Q�` �#�Q�i�? �i�?�2 ���H�;�Q�`�B�i�?�K�b�X �h�?�2 �H�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K �r�B�i�? �i�?�2 �K�B�M�B�K�m�K �p���H�m�2 �Q�7 �i�?�2 �2�`�`�Q�` �B�b �m�b�2�/ �7�Q�`
�m�T�/���i�B�M�; �i�?�2 �r�2�B�;�?�i�b �Q�7 �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F�- ���M�/ �i�?�2 �7�Q�H�H�Q�r�B�M�; ���`�2 �i�?�2 ���H�;�Q�`�B�i�?�K�B�+ �b�i�2�T�b �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/
�.�G�J �Q�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �H�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K�X

�a�i�2�T �R�, �S�Q�T�m�H���i�B�Q�M �A�M�B�i�B���H�B�x���i�B�Q�M�X�h�?�2 �B�M�B�i�B���H �b�i�2�T �B�b �i�?�2 �B�M�B�i�B���H�B�x���i�B�Q�M �i�?���i �B�M�B�i�B���H�B�x�2�b �i�?�2 �i�Q�i���H �b�r���`�K �T�Q�T�@
�m�H���i�B�Q�M �i�?���i ���B�K�b ���i �i�?�2 �T�Q�b�b�B�#�B�H�B�i�v �Q�7 �b�m�`�p�B�p���H�X �h�?�2 �T�Q�T�m�H���i�B�Q�M �B�M�B�i�B���H�B�x���i�B�Q�M �m�b�B�M�; �i�?�2 �/�`���;�Q�M�~�v �Q�T�i�B�K�B�x���i�B�Q�M
�B�b �`�2�T�`�2�b�2�M�i�2�/ ���b

Dd; (1 � d � n)�U�j�X�9�V

�r�?�2�`�2Dd �/�2�M�Q�i�2�b �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2dth �/�`���;�Q�M�~�v ���M�/n �B�b �i�?�2 �i�Q�i���H �T�Q�T�m�H���i�B�Q�M �Q�7 �i�?�2 �/�`���;�Q�M�~�B�2�b�X
�a�i�2�T �k�, �S��� �̀��K�2�i�2�`�b �B�M�~�m�2�M�+�B�M�; �i�?�2 �T�Q�b�B�i�B�Q�M �m�T�/���i�2�X�h�?�2 �/�`���;�Q�M �T�Q�T�m�H���i�B�Q�M ���B�K�b ���i �i�?�2 �T�Q�b�b�B�#�H�2 �H�Q�+���i�B�Q�M

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

Sd = �
NX

j =1

D � D j�U�j�X�8�V

�r�?�2�`�2D �B�b �i�?�2 �+�m�`�`�2�M�i �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �B�M�/�B�p�B�/�m���H �/�`���;�Q�M�~�v�-D j �B�b �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2j th �M�2�B�;�?�#�Q�`�- ���M�/ �L �#�2
�M�m�K�#�2�` �Q�7 �M�2�B�;�?�#�Q�`�B�M�; �/�`���;�Q�M�~�B�2�b �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �`�2�7�2�`�2�M�+�2 �/�`���;�Q�M�~�v�XSd �/�2�M�Q�i�2 �i�?�2 �b�2�T���`���i�B�Q�M �7���+�i�Q�` �Q�7



���`�i�2�7���+�i�b �_�2�K�Q�p���H �7�`�Q�K �1�*�: �a�B�;�M���H�, �.�`���;�Q�M�~�v �P�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �G�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K�k�8�j

�i�?�2 �B�M�/�B�p�B�/�m���H �/�`���;�Q�M�~�B�2�b�X

Gd =

P N
j =1 Vj

N
�U�j�X�e�V

�r�?�2�`�2Gd �`�2�7�2�`�b �i�Q �i�?�2 ���H�B�;�M�K�2�M�i �Q�7 �i�?�2dth �/�`���;�Q�M�~�v ���M�/Vj �B�b �i�?�2 �p�2�H�Q�+�B�i�v �Q�7 �i�?�2j th �M�2�B�;�?�#�Q�`�X

Cd =

P N
j =1 D j

N
� D�U�j�X�d�V

�r�?�2�`�2D �B�b �i�?�2 �+�m�`�`�2�M�i �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �B�M�/�B�p�B�/�m���H �/�`���;�Q�M�~�v ���M�/Cd �`�2�7�2�`�b �i�Q �i�?�2 �+�Q�?�2�b�B�Q�M �Q�7 �i�?�2dth �/�`���;�Q�M�~�v�X
�a�i�2�T �j�, �.�2�}�M�2 �i�?�2 �b�i�2�T �p�2�+�i�Q�`�b�X�h�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �/�`���;�Q�M�~�v �B�b �m�T�/���i�2�/ �#���b�2�/ �Q�M �i�?�2 �b�i�2�T �p�2�+�i�Q�`�- ���M�/

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

� D l +1 = ( a1Sd + a2Gd + a3Cd + a4M d + a5"d) + w� D l�U�j�X�3�V

�r�?�2�`�2a1; a2; a3; a4; ���M�/a5; ���`�2 �i�?�2 �r�2�B�;�?�i�b �Q�7 �b�2�T���`���i�B�Q�M�- ���H�B�;�M�K�2�M�i�- �+�Q�?�2�b�B�Q�M�- �7�Q�Q�/ �7���+�i�Q�`�- ���M�/ �2�M�2�K�v �7���+�i�Q�`
�`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2 �p���H�m�2�b �Q�7 �i�?�2 �r�2�B�;�?�i�b �T�H���v �� �K���D�Q�` �`�Q�H�2 �B�M �i�?�2 �i�`���M�b�B�i�B�Q�M �Q�7 �i�?�2 �2�t�T�H�Q�`���i�B�Q�M �T�?���b�2 ���M�/ �i�?�2
�2�t�T�H�Q�B�i���i�B�Q�M �T�?���b�2 �Q�7 �i�?�2 �/�`���;�Q�M�~�v �i�?�m�b�- �i�?�2 �r�2�B�;�?�i�b ���`�2 �i�m�M�2�/ �b�m�+�? �i�?���i �B�i �2�M�b�m�`�2�b �T�`�Q�T�2�` �b�r�B�i�+�? �Q�z �#�2�i�r�2�2�M
�i�?�2 �i�r�Q �T�?���b�2�b�XW �/�2�M�Q�i�2�b �i�?�2 �B�M�B�i�B���H �r�2�B�;�?�i�- �`�2�T�`�2�b�2�M�i�b �i�?�2 �B�i�2�`���i�B�Q�M �M�m�K�#�2�`�Xsd; Gd; Cd; M d; ���M�/"d �/�2�M�Q�i�2�b
�i�?�2 �b�2�T���`���i�B�Q�M�- ���H�B�;�M�K�2�M�i�- �+�Q�?�2�b�B�Q�M�- ���i�i�`���+�i�B�Q�M�- ���M�/ �/�B�b�i�`���+�i�B�Q�M �Q�7 �i�?�2dth �/�`���;�Q�M�~�v�X �h�?�2 �2�t�T�H�Q�`���i�B�Q�M �T�?���b�2 �Q�7
�i�?�2 �/�`���;�Q�M�~�B�2�b �/�2�b�+�`�B�#�2�b �i�?�2 �?�m�M�i�B�M�; �K�2�+�?���M�B�b�K �Q�7 �i�?�2 �/�`���;�Q�M�~�v �7�Q�` �r�?�B�+�? �B�i �i���F�2�b �� �#���+�F ���M�/ �7�Q�`�i�? �K�Q�p�2�K�2�M�i�X
�h�?�2 �2�t�T�H�Q�`���i�B�Q�M �T�?���b�2 �/�2�b�+�`�B�#�2�b �i�?�2 �;�`�Q�m�T�B�M�; ���M�/ �i�?�2 �K�Q�p�2�K�2�M�i �Q�7 �i�?�2 �/�`���;�Q�M�~�B�2�b �B�M �i�?�2 �b���K�2 �/�B�`�2�+�i�B�Q�M �7�Q�` ��
�H�Q�M�; �/�B�b�i���M�+�2�X

�a�i�2�T �9�, �*�Q�K�T�m�i�2 �i�?�2 �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �6�B� �̀2�~�B�2�b�X�h�?�2 �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �B�b �+���H�+�m�H���i�2�/ �i�Q �/�2�i�2�`�K�B�M�2
�i�?�2 �Q�T�i�B�K���H �r�2�B�;�?�i �i�?���i �B�b �#���b�2�/ �Q�M �i�?�2 �K�B�M�B�K�m�K �p���H�m�2 �Q�7 �i�?�2 �2�`�`�Q�` �+���H�+�m�H���i�2�/ �m�b�B�M�; �i�?�2 �G�J ���H�;�Q�`�B�i�?�K ���M�/ �i�?�2
�.�`���;�Q�M�~�v �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�X �h�?�2 �r�2�B�;�?�i �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �K�B�M�B�K�m�K �2�`�`�Q�` �B�b �b�2�H�2�+�i�2�/ ���b �i�?�2 �r�2�B�;�?�i
�p�2�+�i�Q�` �i�Q �i�`���B�M �i�?�2 �M�2�i�r�Q�`�F�X

�a�i�2�T �8�, �l�T�/���i�2 ���M�/ �/�2�i�2�`�K�B�M�2 �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �7�Q�Q�/ �b�Q�m� �̀+�2 ���M�/ �i�?�2 �2�M�2�K�v�X�h�?�2 ���#�Q�p�2 �/�B�b�+�m�b�b�B�Q�M �?�B�;�?�H�B�;�?�i�b
�i�?�2 �#�2�?���p�B�Q�m�` �Q�7 �i�?�2 �/�`���;�Q�M�~�B�2�b ���M�/ �?�2�M�+�2�- �B�i �B�b �2�b�b�2�M�i�B���H �i�Q �m�T�/���i�2 �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �2�M�2�K�v ���M�/ �i�?�2 �T�Q�b�B�i�B�Q�M
�Q�7 �i�?�2 �7�Q�Q�/�X �h�?�2 �+�Q�K�T�m�i���i�B�Q�M �Q�7 �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �7�Q�Q�/ ���M�/ �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �2�M�2�K�v �B�b �T�2�`�7�Q�`�K�2�/ ���b

M d = D � � D�U�j�X�N�V

�r�?�2�`�2M d �`�2�T�`�2�b�2�M�i�b �i�?�2 ���i�i�`���+�i�B�Q�M �Q�7 �i�?�2 �/�`���;�Q�M�~�v �i�Q�r���`�/�b �i�?�2 �7�Q�Q�/�-D � �B�b �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �7�Q�Q�/

D d
l = D � + D�U�j�X�R�y�V

Y � �B�b �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �2�M�2�K�v�- ���M�/D d
l �B�b �i�?�2 �/�B�b�i�`���+�i�B�Q�M �Q�7 �i�?�2 �/�`���;�Q�M�~�v ���r���v �7�`�Q�K �i�?�2 �2�M�2�K�v�X

�a�i�2�T �e�, �.�2�i�2�`�K�B�M�2 �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �/� �̀��;�Q�M�~�v�X�h�?�2 �T�Q�b�B�i�B�Q�M �m�T�/���i�2 �Q�7 �i�?�2 �/�`���;�Q�M�~�v �m�b�B�M�; �i�?�2 �b�i�2�T �p�2�+�i�Q�`
�B�b �7�Q�`�K�m�H���i�2�/ ���b

D d
l +1 = D d

l + � D l +1
d�U�j�X�R�R�V

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

D d
l +1 = D d

l + levy(H ) � D d
l�U�j�X�R�k�V

Levy(x) = 0 :01�
r 1 � �

jr 2j
1
�

�U�j�X�R�j�V

� =
�

�(1 + � ) � Sin( ��
2 )

�( 1+ �
2 ) � � � 2 � � ( � � 1

2 )

� 1
�

�U�j�X�R�9�V

�r�?�2�`�2�( x) = ( x � 1)1�XT �`�2�T�`�2�b�2�M�i�b �i�?�2 �+�m�`�`�2�M�i �B�i�2�`���i�B�Q�M�-H �B�b �i�?�2 �/�B�K�2�M�b�B�Q�M �Q�7 �i�?�2 �T�Q�b�B�i�B�Q�M �p�2�+�i�Q�`�b�Xr 1 ���M�/r 2

���`�2 �i�?�2 �`���M�/�Q�K �p�2�+�i�Q�`�b�-� �B�b �i�?�2 �+�Q�M�b�i���M�i�- ���M�/ �i�?�2 �p���H�m�2 �B�b �R�X�8�X �h�?�2 �Q�T�i�B�K���H �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �/�`���;�Q�M�~�v �2�M���#�H�2�b
�i�?�2 �Q�T�i�B�K���H �b�2�H�2�+�i�B�Q�M �Q�7 �i�?�2 �r�2�B�;�?�i�b �7�Q�` �i�`���B�M�B�M�; �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F�X



�k�8�9 �h���H���#���i�i�m�H�� �o�B�b�r���M���/�?���K�- �S �_���D�2�b�? �E�m�K���`

�a�i�2�T �d�, �q�2�B�;�?�i �m�T�/���i�2 �#���b�2�/ �Q�M �i�?�2 �/� �̀��;�Q�M�~�v ���H�;�Q�`�B�i�?�K�X�h�?�2 ���#�Q�p�2 �b�i�2�T�b ���`�2 �`�2�T�2���i�2�/ �7�Q�` �i�?�2 �K���t�B�K�m�K
�M�m�K�#�2�` �Q�7 �B�i�2�`���i�B�Q�M�b�- ���M�/ �m�T�Q�M �i�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �i�?�2 �}�`�2�~�v ���H�;�Q�`�B�i�?�K�- �i�?�2 �B�M�T�m�i �p�2�+�i�Q�` ���M�/ �i�?�2 �m�T�/���i�2�/ �r�2�B�;�?�i�b
���`�2 �+�Q�K�#�B�M�2�/ ���b �`�2�T�`�2�b�2�M�i�2�/ �#�2�H�Q�r

X d = ( W; B new )�U�j�X�R�8�V

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

�a�i�2�T �3�, �*���H�+�m�H���i�B�Q�M �Q�7 �i�?�2 �J�2���M �a�[�m��� �̀2 �1�`� �̀Q�`�X�h�?�2 �J�a�1 �B�b �+�Q�K�T�m�i�2�/ �#�2�i�r�2�2�M �i�?�2 �i���`�;�2�i �p���H�m�2 ���M�/ �i�?�2
�+�m�`�`�2�M�i �p���H�m�2 �+�Q�K�T�m�i�2�/ �m�b�B�M�; �i�?�2 �/�`���;�Q�M�~�v �Q�T�i�B�K�B�x���i�B�Q�M�X

ed =
1
l

lX

j =1

(X d
i � X g

i )2�U�j�X�R�e�V

�r�?�2�`�2X g
i �`�2�T�`�2�b�2�M�i�b �i�?�2 �i�`�m�i�? �i���#�H�2 �Q�7 �i�?�2 �Q�`�B�;�B�M���H �/���i�� ���M�/X d

i �/�2�M�Q�i�2�b �i�?�2 �Q�m�i�T�m�i �7�`�Q�K �i�?�2 �/�`���;�Q�M�~�v ���H�;�Q�`�B�i�?�K�X
�a�i�2�T �N�, �l�T�/���i�2 �i�?�2 �r�2�B�;�?�i�b �m�b�B�M�; �i�?�2 �G�J ���H�;�Q�`�B�i�?�K�X�h�?�2 �r�2�B�;�?�i�b �Q�7 �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F ���`�2 �B�M�B�i�B���H�B�x�2�/

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

X = X c1; X c2:::; X cf�U�j�X�R�d�V

�r�?�2�`�2f �B�b �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �r�2�B�;�?�i�b �B�M�B�i�B���H�B�x�2�/ �m�b�B�M�; �i�?�2 �G�J ���H�;�Q�`�B�i�?�K�X
�a�i�2�T �R�y�, �h�?�2 �+�Q�K�T�m�i���i�B�Q�M �Q�7 �i�?�2 �K�2���M �b�[�m��� �̀2 �2�`� �̀Q�`�X�A�i �7�Q�H�H�Q�r�b �i�?�2 �7�Q�H�H�Q�r�B�M�; �2�[�m���i�B�Q�M�-

E (X ) = eT e�U�j�X�R�3�V

�r�?�2�`�2E(X ) = �/�2�M�Q�i�2�b �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �B�M�/�2�t�-eT e �B�M�/�B�+���i�2�b �i�?�2 �i���`�;�2�i �Q�m�i�T�m�i�- ���M�/e �`�2�T�`�2�b�2�M�i�b �i�?�2 �2�t�T�2�+�i�2�/
�Q�m�i�T�m�i�X

�a�i�2�T �R�R�, �q�2�B�;�?�i �l�T�/���i�2 �#���b�2�/ �Q�M �G�J ���H�;�Q�`�B�i�?�K�X�h�?�2 �r�2�B�;�?�i �Q�7 �i�?�2 �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F �B�b �m�T�/���i�2�/ �m�b�B�M�;
�i�?�2 �G�J ���H�;�Q�`�B�i�?�K ���b

� X = [ J T J + 
k ]� 1 � J T e�U�j�X�R�N�V

�r�?�2�`�2J �B�b �i�?�2 �C���+�Q�#�B���M �K���i�`�B�t�-J T �B�b �i�?�2 �C���+�Q�#�B���M �i�`���M�b�7�Q�`�K �K���i�`�B�t ���M�/
 �B�b �i�?�2 �H�2���`�M�B�M�; �`���i�2�X �h�?�2 �m�T�/���i�2
�B�M �i�?�2 �H�2���`�M�B�M�; �`���i�2 �T���`���K�2�i�2�` �/�2�T�2�M�/�b �Q�M �i�?�2 �/�2�+���v �7�m�M�+�i�B�Q�M� �X �6�Q�` �i�?�2 �;�`�2���i�2�` �p���H�m�2�b �Q�7E(X )�- �i�?�2 �H�2���`�M�B�M�;
�`���i�2 �B�b �K�m�H�i�B�T�H�B�2�/ �m�b�B�M�; �i�?�2 �`���i�2 �Q�7 �i�?�2 �/�2�+���v �7�m�M�+�i�B�Q�M �X �P�M�+�2 �i�?�2 �H�2���`�M�B�M�; �`���i�2 �B�b �/�2�i�2�`�K�B�M�2�/�- �i�?�2�M �i�?�2 �p���H�m�2
�Q�7E(X ) �B�b �`�2�+�Q�K�T�m�i�2�/ �m�b�B�M�; �i�?�2 �r�2�B�;�?�i�2�/ �7�m�M�+�i�B�Q�MX = X + � X ���b �i�?�2 �i�`���B�H �r�2�B�;�?�i�X �a�B�K�B�H���`�H�v�- �i�?�2 �H�2���`�M�B�M�;
�`���i�2 �B�b �/�B�p�B�/�2�/ �#�v �i�?�2 �/�2�+���v �`���i�2�- �r�?�2�M�2�p�2�` �i�?�2 �7�m�M�+�i�B�Q�ME(X ) �/�2�+�`�2���b�2�b�X �h�?�2�M�- �i�?�2 �B�M�+�`�2�K�2�M�i�2�/ �p���H�m�2�b �Q�7 �i�?�2
�r�2�B�;�?�i�b �B�b �7�Q�m�M�/ �#�v �i�?�2 �7�Q�`�K�m�H��

X = X + � X�U�j�X�k�y�V

�a�i�2�T �R�k�, �6�Q�`�K�m�H���i�B�Q�M �Q�7 �i�?�2 �H�2���`�M�B�M�; � �̀��i�2�X�q�?�2�M�2�p�2�` �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �B�M�/�2�tE (X ) �2�t�+�2�2�/�b �i�?�2 �i�`���B�H �r�2�B�;�?�i�2�/
�7�m�M�+�i�B�Q�M�- �i�?�2 �H�2���`�M�B�M�; �`���i�2 �B�b �m�T�/���i�2�/ ���b


 = 
 � ��U�j�X�k�R�V

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

�q�?�2�M�2�p�2�` �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �B�M�/�2�tE (X ) �B�b �H�2�b�b �i�?���M �i�?�2 �i�`���B�H �r�2�B�;�?�i�2�/ �7�m�M�+�i�B�Q�M�- �i�?�2 �H�2���`�M�B�M�; �`���i�2 �B�b �m�T�/���i�2�/
�#�v �/�B�p�B�/�B�M�; �i�?�2 �+�m�`�`�2�M�i �H�2���`�M�B�M�; �`���i�2 �#�v �i�?�2 �/�2�+���v �7�m�M�+�i�B�Q�M�X �h�?�m�b�- �i�?�2 �H�2���`�M�B�M�; �`���i�2 �B�b �`�2�T�`�2�b�2�M�i�2�/ ���b�-
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�U�j�X�k�k�V



���`�i�2�7���+�i�b �_�2�K�Q�p���H �7�`�Q�K �1�*�: �a�B�;�M���H�, �.�`���;�Q�M�~�v �P�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �G�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K�k�8�8

�a�i�2�T �R�j�, �_���M�/�Q�K �;�2�M�2� �̀��i�B�Q�M �Q�7 �i�?�2 �r�2�B�;�?�i�b �m�b�B�M�; �i�?�2 �G�J ���H�;�Q�`�B�i�?�K�X�h�?�2 �r�2�B�;�?�i �B�b �m�T�/���i�2�/ �m�b�B�M�; �i�?�2
�7�Q�H�H�Q�r�B�M�; �2�[�m���i�B�Q�M

X LM
l +1 = X t � [H + � � T ]� 1 � q�U�j�X�k�j�V

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

�a�i�2�T �R�9�, �*�Q�K�T�m�i�B�M�; �i�?�2 �;� �̀��/�B�2�M�i �K���i�`�B�t�X�h�?�2 �C���+�Q�#�B���M �K���i�`�B�t �B�b �2�K�T�H�Q�v�2�/ �7�Q�` �/�2�i�2�`�K�B�M�B�M�; �i�?�2 �;�`���/�B�2�M�i
�K���i�`�B�t �i�?���i �B�b �/�2�M�Q�i�2�/ ���b

q = J T e�U�j�X�k�9�V

�r�?�2�`�2J �`�2�T�`�2�b�2�M�i�b �i�?�2 �C���+�Q�#�B���M �K���i�`�B�t ���M�/ �2 �/�2�M�Q�i�2�b �i�?�2 �2�`�`�Q�` �p���H�m�2�X
�a�i�2�T �R�8�, �:�2�M�2� �̀��i�2�/ �Q�m�i�T�m�i �#���b�2�/ �Q�M �i�?�2 �M�2�r�H�v �m�T�/���i�2�/ �r�2�B�;�?�i�b�X�h�?�2 �G�J ���H�;�Q�`�B�i�?�K �+�Q�K�T�m�i�2�b �i�?�2 �Q�m�i�T�m�i

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

X LM
j = ( W; B new )�U�j�X�k�8�V

�a�i�2�T �R�e�, �_�2�@�+�Q�K�T�m�i�2 �i�?�2 �2�`� �̀Q�`�X�h�?�2 �2�`�`�Q�` �B�b �`�2�+�Q�K�T�m�i�2�/ �#�2�i�r�2�2�M �i�?�2 �Q�m�i�T�m�i �#���b�2�/ �Q�M �i�?�2 �M�2�r�H�v �m�T�/���i�2�/
�r�2�B�;�?�i�- ���M�/ �i�?�2 �;�`�Q�m�M�/ �p���H�m�2�- ���M�/ �i�?�2 �7�Q�H�H�Q�r�B�M�; �7�Q�`�K�m�H�� �B�b �m�b�2�/�X

eLM =
1
l

lX

j =1

(X LM
j � X g
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�#�Q�i�? �?�B�;�? ���M�/ �H�Q�r �7�`�2�[�m�2�M�+�v �M�Q�B�b�2 �+�Q�K�T�Q�M�2�M�i�b�X �1���+�? �`�2�+�Q�`�/ �B�M�+�H�m�/�2�b �#�Q�i�? �`���r ���M�/ �}�H�i�2�`�2�/ �b�B�;�M���H�b�, �a�B�;�M���H �y�,
�1�*�: �A �U�`���r �b�B�;�M���H�V�- �a�B�;�M���H �R�, �1�*�: �A �}�H�i�2�`�2�/ �U�}�H�i�2�`�2�/ �b�B�;�M���H�V�X

�9�X�k�X �1�t�T�2�`�B�K�2�M�i���H �`�2�b�m�H�i�b�X�6�B�;�m�`�2 �9�X�R �b�?�Q�r�b �i�?�2 �2�t�T�2�`�B�K�2�M�i���H �`�2�b�m�H�i�b �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ �Q�7 ���`�i�2�7���+�i
�`�2�K�Q�p���H �m�b�B�M�; �p���`�B�Q�m�b ���`�i�2�7���+�i �`�2�K�Q�p���H �K�2�i�?�Q�/�b�X �h�?�2 ���`�i�2�7���+�i�b�- �b�m�+�? ���b �1�1�:�- �1�J�:�- ���M�/ �1�P�: ���`�2 ���/�/�2�/ �r�B�i�?
�i�?�2 �T�m�`�2 �1�*�: �b�B�;�M���H �/�m�`�B�M�; �i�?�2 �i�B�K�2 �Q�7 �`�2�+�Q�`�/�B�M�; �b�m�+�? �i�?���i �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 ���`�i�2�7���+�i ���z�2�+�i�b �i�?�2 �2�z�2�+�i�B�p�2 �/�2�+�B�b�B�Q�M�@
�K���F�B�M�; �Q�7 �i�?�2 �/�Q�+�i�Q�`�X �h�?�m�b�- �i�?�2 �p���`�B�Q�m�b ���`�i�2�7���+�i �`�2�K�Q�p���H �K�2�i�?�Q�/�b �+�Q�M�+�2�M�i�`���i�2 �Q�M �i�?�2 �`�2�K�Q�p���H �Q�7 �i�?�2 ���`�i�2�7���+�i�b
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�Q�7 �i�?�2 ���`�i�2�7���+�i�b �B�M �i�?�2 �+�H�B�M�B�+���H ���T�T�H�B�+���i�B�Q�M�b�X �q�A�*�� �B�b �i�?�2 �B�M�i�2�;�`���i�B�Q�M �Q�7 �.�q�h ���M�/ �A�*���- �r�?�B�+�? �i���F�2�b �i�?�2
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�6�A�*���, �6�B�t�2�/ �T�Q�B�M�i �Q�` �6���b�i�A�*�� ���H�;�Q�`�B�i�?�K �Q�7 �A�*�� �B�b �� �i�2�+�?�M�B�[�m�2 �7�Q�` �i�?�2 �`�2�K�Q�p���H �Q�7 �2�v�2 �#�H�B�M�F ���`�i�B�7���+�i �7�`�Q�K
�1�1�: ���M�/ �1�*�: �b�B�;�M���H�b�X �6���b�i�A�*�� ���H�;�Q�`�B�i�?�K �?���b �#�2�2�M ���T�T�H�B�2�/ �i�Q �b�v�M�i�?�2�i�B�+ �b�B�;�M���H�b �T�`�2�T���`�2�/ �#�v ���/�/�B�M�; �`���M�/�Q�K
�M�Q�B�b�2 �i�Q �i�?�2 �1�*�: �b�B�;�M���H�X �A�i �/�B�p�B�/�2�b �i�?�2 �b�B�;�M���H �B�M�i�Q �i�r�Q �B�M�/�2�T�2�M�/�2�M�i �+�Q�K�T�Q�M�2�M�i�b�- �M���K�2�H�v �1�*�: �T�m�`�2 ���M�/ ���`�i�B�7���+�i
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�L�L�, �A�M �(�k�3�)�- ���M ���/���T�i�B�p�2 �}�H�i�2�`�B�M�; ���T�T�`�Q���+�? �#���b�2�/ �Q�M �� �/�B�b�+�`�2�i�2 �r���p�2�H�2�i �i�`���M�b�7�Q�`�K ���M�/ ���`�i�B�}�+�B���H �M�2�m�`���H
�M�2�i�r�Q�`�F �B�b �/�2�p�2�H�Q�T�2�/ �7�Q�` �1�*�: �b�B�;�M���H �M�Q�B�b�2 �`�2�/�m�+�i�B�Q�M�X �h�?�B�b �K�2�i�?�Q�/ �B�M�i�2�;�`���i�2�b �i�?�2 �K�m�H�i�B�@�`�2�b�Q�H�m�i�B�Q�M �T�`�Q�T�2�`�i�v �Q�7
�r���p�2�H�2�i �/�2�+�Q�K�T�Q�b�B�i�B�Q�M ���M�/ �i�?�2 ���/���T�i�B�p�2 �H�2���`�M�B�M�; ���#�B�H�B�i�v �Q�7 ���`�i�B�}�+�B���H �M�2�m�`���H �M�2�i�r�Q�`�F�b�- ���M�/ �}�i�b �r�2�H�H �r�B�i�? �1�*�:
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�9�X�9�X �*�Q�K�T���`���i�B�p�2 ���M���H�v�b�B�b�X�6�B�;�m�`�2�b �9�X�k�@�9�X�9 �b�?�Q�r �i�?�2 ���M���H�v�b�B�b �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ �Q�7 ���`�i�2�7���+�i �`�2�K�Q�p���H
�B�M �i�2�`�K�b �Q�7 �i�?�2 �a�L�_�- �J�a�1�- ���M�/ �_�J�a�1 �B�M �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �i�?�2 �1�1�:�- �1�J�:�- ���M�/ �1�P�: �b�B�;�M���H�b�X �6�B�;�m�`�2 �9�X�k�X���V
�b�?�Q�r�b �i�?�2 ���M���H�v�b�B�b �B�M �i�2�`�K�b �Q�7 �a�L�_ �B�M �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 ���M �1�1�: �b�B�;�M���H�X �6�Q�` �i�?�2 �}�`�b�i �b�B�;�M���H�- �i�?�2 �a�L�_ �p���H�m�2�b
�Q�7 �i�?�2 �K�2�i�?�Q�/�b �H�B�F�2 �i�?�2 �A�*���- �q�A�*���- �6�A�*���- �L�L�- ���M�/ �.�G�J ���`�2 �9�3�X�9�9�d�9 �/�"�- �8�y�X�N�3�e�e �/�"�- �9�9�X�9�N�N�j �/�"�- �9�d�X�8�R�8�k
�/�"�- ���M�/ �8�y�X�d�9�N�3 �/�" �`�2�b�T�2�+�i�B�p�2�H�v�X �h�?�2 �p���H�m�2 �Q�7 �a�L�_ �B�b �9�9 �/�" �7�Q�` �A�*���- �9�9�X�R�y �/�" �7�Q�` �q�A�*���- �9�9 �7�Q�` �6�A�*���-
�8�y�X�d�y�j�8 �7�Q�` �L�L�- ���M�/ �8�k�X�3�d�8�j �7�Q�` �.�G�J �`�2�b�T�2�+�i�B�p�2�H�v �7�Q�` �i�?�2 �b�2�+�Q�M�/ �b�B�;�M���H�X �A�i �B�b �+�H�2���` �i�?���i �7�Q�` �i�?�2 �T�`�Q�T�Q�b�2�/ �.�G�J
���H�;�Q�`�B�i�?�K�- �i�?�2 �p���H�m�2 �Q�7 �a�L�_ �B�b �;�`�2���i�2�` �r�?�2�M �+�Q�K�T���`�2�/ �r�B�i�? �i�?�2 �2�t�B�b�i�B�M�; ���`�i�2�7���+�i �`�2�K�Q�p���H �K�2�i�?�Q�/�b�X �a�B�K�B�H���`�H�v�-
�i�?�2 ���M���H�v�b�B�b �m�b�B�M�; �i�?�2 �i�?�B�`�/ ���M�/ �i�?�2 �7�Q�m�`�i�? �b�B�;�M���H �B�M�/�B�+���i�2 �i�?���i �i�?�2 �a�L�_ �p���H�m�2 �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �.�G�J �B�b �;�`�2���i�2�`
�r�?�2�M �+�Q�K�T���`�2�/ �r�B�i�? �i�?�2 �Q�i�?�2�` �K�2�i�?�Q�/�b�X �6�B�M���H�H�v�- �7�Q�` �i�?�2 �}�7�i�? �b�B�;�M���H�- �i�?�2 �a�L�_ �/�"�ö�b ���`�2 �9�j�X�d�e�- �9�9�X�j�- �9�j�X�d�e�- �9�N�X�3�j�-
���M�/ �8�R�X�N�k �7�Q�` �i�?�2 ���`�i�2�7���+�i �`�2�K�Q�p���H �K�2�i�?�Q�/�b �H�B�F�2 �i�?�2 �A�*���- �q�A�*���- �6�A�*���- �L�L�- ���M�/ �.�G�J �`�2�b�T�2�+�i�B�p�2�H�v �i�?���i �T�`�Q�p�2
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�6�B�;�m�`�2 �9�X�k�X�#�V �b�?�Q�r�b �i�?�2 ���M���H�v�b�B�b �B�M �i�2�`�K�b �Q�7 �J�a�1 �B�M �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 ���M �1�1�: �b�B�;�M���H�X �h�?�2 �2�z�2�+�i�B�p�2 �K�2�i�?�Q�/
�`�2�b�T�Q�M�/�b �r�B�i�? �i�?�2 �K�B�M�B�K�m�K �p���H�m�2 �Q�7 �i�?�2 �J�a�1 �2�`�`�Q�`�X �6�Q�` �i�?�2 �}�`�b�i �b�B�;�M���H�- �i�?�2 �J�a�1 �p���H�m�2�b �Q�7 �i�?�2 �K�2�i�?�Q�/�b �H�B�F�2 �i�?�2
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�b�m�+�? ���b �1�J�:�- �1�1�:�- ���M�/ �1�P�: �T�`�Q�p�2�b �i�?���i �i�?�2 �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ �B�b �2�z�2�+�i�B�p�2 �r�?�2�M �+�Q�K�T���`�2�/ �r�B�i�? �i�?�2 �2�t�B�b�i�B�M�;
�K�2�i�?�Q�/�b�X �h�?�2 �K���t�B�K�m�K �a�L�_ �Q�7 �8�k�X�3�d�3�N �/�"�- �� �K�B�M�B�K�m�K �2�`�`�Q�` �Q�7 �y�X�R�3�j�k�- ���M�/ �� �K�B�M�B�K�m�K �2�`�`�Q�` �Q�7 �y�X�9�k�3 �B�b
�Q�#�i���B�M�2�/ �m�b�B�M�; �i�?�2 �T�`�Q�T�Q�b�2�/ �.�G�J�@�#���b�2�/ �L���_�s �M�2�m�`���H �M�2�i�r�Q�`�F �i�?���i �;�2�M�2�`���i�2�b �i�?�2 �+�H�2���M �1�*�: �b�B�;�M���H�X �h�?�2
�T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ �b�i�Q�Q�/ ���b ���M �2�z�2�+�i�B�p�2 �K�2�i�?�Q�/ �B�M �2�t�i�`���+�i�B�M�; �i�?�2 �+�H�2���M �b�B�;�M���H �7�`�Q�K �i�?�2 ���`�i�2�7���+�i �1�*�: �b�B�;�M���H�X
�h�?�2 �T�2�`�7�Q�`�K���M�+�2 �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ �B�b �7�m�`�i�?�2�` �B�M�+�`�2���b�2�/ �#�v �m�b�B�M�; �`�2�+�2�M�i �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�b�X �h�?�2
�i�`���B�M�B�M�; �b�T�2�2�/ �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ ���H�b�Q �M�2�2�/�b �7�m�`�i�?�2�` �B�K�T�`�Q�p�2�K�2�M�i�X

�_�1�6�1�_�1�L�*�1�a

�(�R�)�a�X ���X �A�K�i�B���x�- �C�X�J���`�/�2�H�H�- �a�X �a�X�u���`���?�K���/�B�- �1�X �_�X���o�B�H�H�2�;���b�-�1�*�: ���`�i�2�7���+�i �B�/�2�M�i�B�}�+���i�B�Q�M ���M�/ � �̀2�K�Q�p���H �B�M �K�>�2���H�i�? �b�v�b�i�2�K�b
�7�Q�` �+�Q�M�i�B�M�m�Q�m�b �T���i�B�2�M�i �K�Q�M�B�i�Q�`�B�M�;�p�Q�H�X�j�- �M�Q�X�j�- �T�T�X�R�d�R �@ �R�d�e�- �k�y�R�e�X

�(�k�)���X �E�m�K���` ���M�/ �J�X�a�B�M�;�?�- �P�T�i�B�K���H �a�2�H�2�+�i�B�Q�M �Q�7 �q���p�2�H�2�i �6�m�M�+�i�B�Q�M ���M�/ �.�2�+�Q�K�T�Q�b�B�i�B�Q�M �G�2�p�2�H �7�Q�` �_�2�K�Q�p���H �Q�7 �1�*�: �a�B�;�M���H
���`�i�B�7���+�i�b�C�Q�m�`�M���H �Q�7 �J�2�/�B�+���H �A�K���;�B�M�; ���M�/ �>�2���H�i�? �A�M�7�Q�`�K���i�B�+�b�- �o�Q�H�X �8�- �R�j�3���R�9�e�- �k�y�R�8�X

�(�j�) �a�X�@�>�X�G�B�m�-�J�Q�i�B�Q�M ���`�i�B�7���+�i � �̀2�/�m�+�i�B�Q�M �B�M �1�H�2�+�i� �̀Q�+��� �̀/�B�Q�;� �̀��K �m�b�B�M�; ���/���T�i�B�p�2 �}�H�i�2�`�C�Q�m�`�M���H �Q�7 �J�2�/�B�+���H ���M�/ �"�B�Q�H�Q�;�B�+���H �1�M�;�B�M�2�2�`�B�M�;�-
�j�R�U�R�V�, �e�d�@�d�k�- �k�y�R�y�X

�(�9�)�J�X �w�X �l�X �_���?�K���M�- �_�X ���X �a�?���B�F�- �.�X�o�X �_�X �E�X �_�2�/�/�v�- �1�{�+�B�2�M�i �b�B�;�M �#���b�2�/ �M�Q�`�K���H�B�x�2�/ ���/���T�i�B�p�2 �}�H�i�2�`�B�M�; �i�2�+�?�M�B�[�m�2�b �7�Q�`
�+���M�+�2�H���i�B�Q�M �Q�7 ���`�i�B�7���+�i�b �B�M �1�*�: �b�B�;�M���H�b�, ���T�T�H�B�+���i�B�Q�M �i�Q �r�B� �̀2�H�2�b�b �#�B�Q�i�2�H�2�K�2�i�`�v�a�B�;�M���H �S�`�Q�+�2�b�b�B�M�;�- �o�Q�H�m�K�2 �N�R�- �A�b�b�m�2 �k�-
�6�2�#�`�m���`�v �k�y�R�R�- �S���;�2�b �k�k�8�@�k�j�N�X

�(�8�)�C�X�G�2�2�- �.�X �.�X �J�+�J���M�m�b�- �a�X �J�2�`�+�?���M�i�- ���M�/ �E�X �>�X �*�?�Q�M�-���m�i�Q�K���i�B�+ �J�Q�i�B�Q�M ���M�/ �L�Q�B�b�2 ���`�i�B�7���+�i �.�2�i�2�+�i�B�Q�M �B�M �>�Q�H�i�2�` �1�*�:
�.���i�� �l�b�B�M�; �1�K�T�B�`�B�+���H �J�Q�/�2 �.�2�+�Q�K�T�Q�b�B�i�B�Q�M ���M�/ �a�i���i�B�b�i�B�+���H ���T�T� �̀Q���+�?�2�b�A�1�1�1 �h�`���M�b���+�i�B�Q�M�b �P�M �"�B�Q�K�2�/�B�+���H �1�M�;�B�M�2�2�`�B�M�;�-
�o�Q�H�X �8�N�- �L�Q�X �e�- �C�m�M�2 �k�y�R�k�X

�(�e�)�h�X �>�2�- �:�X �*�H�B�7�7�Q�`�/�- ���M�/ �G�X �h���`���b�b�2�M�F�Q�- ���T�T�H�B�+���i�B�Q�M �Q�7 �B�M�/�2�T�2�M�/�2�M�i �+�Q�K�T�Q�M�2�M�i ���M���H�v�b�B�b �B�M � �̀2�K�Q�p�B�M�; ���`�i�2�7���+�i�b �7� �̀Q�K �i�?�2
�2�H�2�+�i� �̀Q�+��� �̀/�B�Q�;� �̀��K�L�2�m�`���H �*�Q�K�T�m�i�B�M�; �� ���T�T�H�B�+���i�B�Q�M�b�- ���T�`�B�H �k�y�y�e�- �o�Q�H�m�K�2 �R�8�- �A�b�b�m�2 �k�- �T�T �R�y�8���R�R�e�X

�(�d�)�*�X�"�X �J�#���+�?�m�- �A�X�/�B�;�Q �o�B�+�i�Q�`�- �A�X �1�K�K���M�m�2�H�- ���M�/ �A�X�A�X �L�b�B�Q�M�m�- �6�B�H�i� �̀��i�B�Q�M �P�7 ���`�i�B�7���+�i�b �A�M �1�*�: �a�B�;�M���H �l�b�B�M�; �_�2�+�i���M�;�m�H���`
�q�B�M�/�Q�r�@�"���b�2�/ �.�B�;�B�i���H �6�B�H�i�2�`�b�A�C�*�a�A �A�M�i�2�`�M���i�B�Q�M���H �C�Q�m�`�M���H �Q�7 �*�Q�K�T�m�i�2�` �a�+�B�2�M�+�2 �A�b�b�m�2�b�- �o�Q�H�X �3�- �A�b�b�m�2 �8�- �L�Q �R�- �a�2�T�i�2�K�#�2�`
�k�y�R�R�X

�(�3�)�:�X �w�?���M�;�- �h�X �q�m�- �w�X �q���M�- �w�X �a�Q�M�;�- �J�X �u�m�- �.�X �q���M�;�- �G�X �G�B�- �6�X �*�?�2�M�- �� �M�2�r �K�2�i�?�Q�/ �i�Q �/�2�i�2�+�i �p�2�M�i�`�B�+�m�H���` �}�#�`�B�H�H���i�B�Q�M
�7� �̀Q�K �*�S�_ ���`�i�B�7���+�i�@�+�Q�`�`�m�T�i�2�/ �1�*�: �#���b�2�/ �Q�M �i�?�2 �1�*�: ���H�Q�M�2�"�B�Q�K�2�/�B�+���H �a�B�;�M���H �S�`�Q�+�2�b�b�B�M�; ���M�/ �*�Q�M�i�`�Q�H�- �o�Q�H�m�K�2 �k�N�- ���m�;�m�b�i
�k�y�R�e�- �S���;�2�b �e�d�@�d�8�X�C�X

�(�N�)�a�X �S���m�H�- �J�X �_�X �_�2�/�/�v�- ���M�/ �o�X �C�X �E�m�K���`�- �� �i� �̀��M�b�7�Q�`�K �/�Q�K���B�M �a�o�. �}�H�i�2�` �7�Q�` �b�m�T�T� �̀2�b�b�B�Q�M �Q�7 �K�m�b�+�H�2 �M�Q�B�b�2 ���`�i�2�7���+�i�b �B�M
�2�t�2� �̀+�B�b�2 �1�*�:�ö�b�A�1�1�1 �h�`���M�b�X �"�B�Q�K�2�/�X �1�M�;�X�- �p�Q�H�X �9�d�- �M�Q�X �8�- �T�T�X �e�8�9���e�e�j�- �J���v �k�y�y�y�X

�(�R�y�)�S�X �G���M�/�2�` ���M�/ �1�X �C�X �"�2�`�#���`�B�-�h�B�K�2�@�7� �̀2�[�m�2�M�+�v �T�H���M�2 �r�B�2�M�2�` �}�H�i�2�`�B�M�; �Q�7 �i�?�2 �?�B�;�?�@� �̀2�b�Q�H�m�i�B�Q�M �1�*�:�, �.�2�p�2�H�Q�T�K�2�M�i ���M�/ ���T�T�H�B�@
�+���i�B�Q�M�A�1�1�1 �h�`���M�b�X �"�B�Q�K�2�/�X �1�M�;�X�- �p�Q�H�X �9�9�- �M�Q�X �9�- �T�T�X �k�8�e���k�e�8�- ���T�`�X �R�N�N�d�X

�(�R�R�)�:�X �G�m�- �C�X �a�X �"�`�B�i�i���B�M�- �S�X �>�Q�H�H���M�/�- �C�X �u�B���M�M�B�- ���X �G�X �:�`�2�2�M�- �C�X �6�X �a�i�2�B�M�- �h�X �w�X ���x�B�x�- ���M�/ �a�X�q���M�;�-�_�2�K�Q�p�B�M�; �1�*�:�M�Q�B�b�2
�7� �̀Q�K �b�m�`�7���+�2�1�J�:�b�B�;�M���H�b �m�b�B�M�; ���/���T�i�B�p�2 �}�H�i�2�`�B�M�;�L�2�m�`�Q�b�+�B�X �G�2�i�i�X�- �p�Q�H�X �9�e�k�- �M�Q�X �R�- �T�T�X �R�9���R�N�- �P�+�i�X �k�y�y�N�X



���`�i�2�7���+�i�b �_�2�K�Q�p���H �7�`�Q�K �1�*�: �a�B�;�M���H�, �.�`���;�Q�M�~�v �P�T�i�B�K�B�x���i�B�Q�M�@�#���b�2�/ �G�2���`�M�B�M�; ���H�;�Q�`�B�i�?�K�k�e�j

�(�R�k�)�.�X �G�X �.�Q�M�Q�?�Q�-�.�2�@�M�Q�B�b�B�M�; �#�v �b�Q�7�i�@�i�?� �̀2�b�?�Q�H�/�B�M�;�A�1�1�1 �h�`���M�b�X �A�M�7�X �h�?�2�Q�`�v�- �p�Q�H�X �9�R�- �M�Q�X �R�- �T�T�X �e�R�j���e�k�d�- �J���v �R�N�N�8�X
�(�R�j�)�P�X �a���v���/�B ���M�/ �J�X �"�X �a�?���K�b�Q�H�H���?�B�-�1�*�: �/�2�M�Q�B�b�B�M�; �r�B�i�? ���/���T�i�B�p�2 �#�B�Q�M�B�+ �r���p�2�H�2�i �i� �̀��M�b�7�Q�`�K�B�M �S�`�Q�+�X �A�1�1�1 �*�Q�M�7�X �1�M�;�X �J�2�/�X

�"�B�Q�H�X �a�Q�+�X�- �k�y�y�e�- �T�T�X �e�8�N�d���e�e�y�y�X
�(�R�9�)�_�X �a���K�2�M�B�-�J�X �"�X �a�?���K�b�Q�H�H���?�B�- �*�X �C�m�i�i�2�M�- ���M�/ �:�X �.�X �*�H�B�7�7�Q�`�/�- �� �M�Q�M�H�B�M�2���` �"���v�2�b�B���M �}�H�i�2�`�B�M�; �7� �̀��K�2�r�Q�`�F �7�Q�` �1�*�:

�/�2�M�Q�B�b�B�M�;�A�1�1�1 �h�`���M�b�X �"�B�Q�K�2�/�X �1�M�;�X�- �p�Q�H�X �8�9�- �M�Q�X �R�k�- �T�T�X �k�R�d�k���k�R�3�8�- �.�2�+�X �k�y�y�d�X
�(�R�8�)�u�X �E�B�b�?�B�K�Q�i�Q�- �u�X �E�m�i�b�m�M���- ���M�/ �E�X �P�;�m�`�B�- �.�2�i�2�+�i�B�M�; �K�Q�i�B�Q�M ���`�i�B�7���+�i �1�*�: �M�Q�B�b�2 �/�m�`�B�M�; �b�H�2�2�T�B�M�; �#�v�K�2���M�b �Q�7 �� �i�`�B�@���t�B�b

���+�+�2�H�2� �̀Q�K�2�i�2�`�B�M �S�`�Q�+�X �A�1�1�1 �*�Q�M�7�X �1�M�;�X �J�2�/�X �"�B�Q�H�X �a�Q�+�X�- �k�y�y�d�- �T�T�X �k�e�e�N���k�e�d�k�X
�(�R�e�)�a�X �q�X �u�Q�Q�M�- �a�X �.�X �J�B�M�- �u�X �>�X �u�m�M�- �a�X �G�2�2�- ���M�/ �J�X �G�2�2�- ���/���T�i�B�p�2 �K�Q�i�B�Q�M ���`�i�B�7���+�i�b � �̀2�/�m�+�i�B�Q�M �m�b�B�M�; �j�@���t�B�b ���+�+�2�H�2� �̀Q�K�2�i�2�`

�B�M �2�@�i�2�t�i�B�H�2 �1�*�: �K�2���b�m� �̀2�K�2�M�i �b�v�b�i�2�K�C�X �J�2�/�X �a�v�b�i�X�- �p�Q�H�X �j�k�- �M�Q�X �k�- �T�T�X �R�y�R���R�y�e�- ���T�`�X �k�y�y�3�X
�(�R�d�)���X���;��� �̀r���H�- ���X �a�B�M�;�?�- ���X ���+�?��� �̀v�v���- �_�X ���X �a�?���7�B�F�- �a�X �_�X ���?���K�2�/�- �1�M�2� �̀;�v�@�1�{�+�B�2�M�i ���M�/ �>�B�;�?�@�a�T�2�2�/ �_�Q�#�m�b�i �*�?���M�M�2�H

�A�/�2�M�i�B�}�+���i�B�Q�M �J�2�i�?�Q�/�Q�H�Q�;�v �i�Q �a�Q�H�p�2 �S�2�`�K�m�i���i�B�Q�M �A�M�/�2�i�2�`�K�B�M���+�v �B�M �A�*�� �7�Q�` ���`�i�B�7���+�i�b �_�2�K�Q�p���H �7� �̀Q�K �1�*�: �B�M �_�2�K�Q�i�2
�>�2���H�i�?�+��� �̀2�A�M �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �k�y�R�j �A�M�i�2�`�M���i�B�Q�M���H �a�v�K�T�Q�b�B�m�K �Q�M �1�H�2�+�i�`�Q�M�B�+ �a�v�b�i�2�K �.�2�b�B�;�M�- �T�T�X �8�k �@ �8�e�- �k�y�R�j�X

�(�R�3�)�a�X ���X ���M���T���;���K�B�M�B�- �_�X �_���D���p�2�H�- �_�2�K�Q�p���H �Q�7 ���`�i�B�7���+�i�b �B�M �1�*�: �m�b�B�M�; �1�K�T�B�`�B�+���H �K�Q�/�2 �/�2�+�Q�K�T�Q�b�B�i�B�Q�M�A�M �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2
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���T�T�H�B�+���i�B�Q�M�b�X �h�?�B�b �r�Q�`�F �K���B�M�H�v �+�Q�M�+�2�`�M�2�/ �r�B�i�? �?�B�;�?�2�`�@�Q�`�/�2�` �#�Q�m�M�/�2�/ �/�2�p�B���i�B�Q�M ���H�Q�M�; �r�B�i�? �/�m���H �b�Q�H�m�i�B�Q�M�b�X

�A�M �k�y�R�N�- ���M�? ���M�/ �>�Q���M�; �(�j�d�) �?���p�2 �2�b�i���#�H�B�b�?�2�/ �� �M�2�r �`�2�+�Q�M�b�i�`�m�+�i�B�Q�M ���T�T�`�Q���+�? �i�?���i �;�2�M�2�`���i�2�/ �_�:�" �B�K���;�2�b



�k�e�3 �"���H���b���?�2�# �>�X �S���i�B�H�- �S�X�J�X�S���i�B�H

�r�B�i�?�Q�m�i �2�t�T�H�Q�B�i�B�M�; �i�?�2 �/�2�b�+�`�B�T�i�Q�`�b�X �6�B�M���H�H�v�- �i�?�2 �2�t�T�2�`�B�K�2�M�i�b �?���p�2 �b�?�Q�r�b �i�?�2 �2�{�+���+�v �Q�7 �i�?�2 �T�`�2�b�2�M�i�2�/ �b�+�?�2�K�2�X
�A�M �k�y�R�e�- �a�?�2�M �2�i ���H�X �(�j�3�) �?���p�2 �/�2�p�2�H�Q�T�2�/ �� �+�Q�M�b�i�`���B�M�2�/ �B�M�T���B�M�i�B�M�; �b�+�?�2�K�2 �7�Q�` �`�2�+�Q�p�2�`�B�M�; ���M �B�K���;�2 �7�`�Q�K �B�i�b
�B�M���+�+�m�`���i�2 �Q�` �B�M�+�Q�K�T�H�2�i�2 �r���p�2�H�2�i �+�Q�2�{�+�B�2�M�i�b�X �6�`�Q�K �i�?�2 ���M���H�v�b�B�b�- �i�?�2 �T�`�2�b�2�M�i�2�/ �b�+�?�2�K�2 �`�2�+�Q�p�2�`�2�/ �i�?�2 �B�K���;�2�b
�r�B�i�? �#�2�i�i�2�` �S�a�L�_ ���M�/ �p�B�b�m���H �[�m���H�B�i�v �Q�p�2�` �i�?�2 �2�t�B�b�i�B�M�; �K�2�i�?�Q�/�b�X �A�M �k�y�R�e�- �S�2�i�2�` �2�i ���H�X �(�j�N�) �?���p�2 �2�b�i���#�H�B�b�?�2�/ ��
�M�Q�p�2�H ���T�T�`�Q���+�? �r�?�B�+�? �B�M�p�Q�H�p�2�b �i�?�2 �+�Q�K�T�`�2�?�2�M�b�B�p�2 ���M���H�v�b�B�b �Q�7 �i�?�2 �r�2���F�M�2�b�b�2�b ���M�/ �b�i�`�2�M�;�i�?�b �Q�7 �i�?�2 �S�.�1�b�X ���H�b�Q�-
�i�?�2 ���M���H�v�b�B�b �Q�m�i�+�Q�K�2�b �?���p�2 �Q�z�2�`�2�/ �b�B�K�T�H�2 �?���`�K�Q�M�B�+ �/�B�z�m�b�B�Q�M ���M�/ �`�2�/�m�+�2�/ �+�Q�K�T�`�2�b�b�B�Q�M �`���i�2�b �r�?�2�M �2�p���H�m���i�2�/
�Q�p�2�` �i�?�2 �Q�i�?�2�` �2�t�B�b�i�B�M�; �b�+�?�2�K�2�b�X

�A�M �k�y�R�d�- �*�Q�H�Q�K�2�` �2�i ���H�X �(�9�y�) �?���p�2 �2�t�T�H�Q�B�i�2�/ �i�?�2 �/�B�+�i�B�Q�M���`�v �H�2���`�M�B�M�; ���M�/ �b�T���`�b�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M �K�2�i�?�Q�/�b �7�Q�`
�B�M�T���B�M�i�B�M�; �i�?�2 �`�2�i�B�M���H �p�2�b�b�2�H�b�X ���H�b�Q�- �i�r�Q �/�B�p�2�`�b�2 �K�2�i�?�Q�/�b �Q�7 �2�p���H�m���i�B�M�; �i�?�2 �B�M�T���B�M�i�B�M�; �[�m���H�B�i�v �r�2�`�2 �Q�z�2�`�2�/ �i�?���i
�p���H�B�/���i�2�/ �i�?�2 �M�Q�M�@���`�i�B�}�+�B���H �Q�m�i�+�Q�K�2�b �Q�M �B�M�T���B�M�i�B�M�;�X �A�M �k�y�R�8�- �a���`���i�?�B �2�i ���H�X �(�9�R�) �?���p�2 �T�`�2�b�2�M�i�2�/ ���T�T�`�Q���+�? �7�Q�`
�b�T�2�2�/�v ���m�i�Q�K���i�B�+ �`�2�+�Q�;�M�B�i�B�Q�M �Q�7 �P�. ���M�/ �B�i�b �T�`�2�+�B�b�2 �b�2�;�K�2�M�i���i�B�Q�M �B�M �/�B�;�B�i���H �2�v�2 �B�K���;�2�b�X �6�m�`�i�?�2�`�- �`�2�b�2���`�+�?�2�b
�r�2�`�2 �T�2�`�7�Q�`�K�2�/ �Q�M �� �H���#�2�H�2�/ �/���i���b�2�i �r�B�i�? �b�2�;�K�2�M�i���i�B�Q�M ���+�+�m�`���+�v �Q�7 �N�R�W�X �A�M �k�y�R�8�- �w�?���M�; �2�i ���H�X �(�9�k�) �?���p�2
�T�`�2�b�2�M�i�2�/ ���M �2�{�+�B�2�M�i ���M�/ �b�B�K�T�H�2 �`�2�b�i�Q�`���i�B�Q�M ���T�T�`�Q���+�? �#���b�2�/ �Q�M �B�K���;�2 �B�M�T���B�M�i�B�M�;�X �h�?�2 �Q�m�i�+�Q�K�2�b �r�2�`�2 �7�Q�m�M�/ �i�Q
�?���p�2 �`�2�K�Q�p�2�/ �i�?�2 �M�Q�B�b�2 �2�{�+�B�2�M�i�H�v �r�?�B�H�2 �+�Q�M�b�2�`�p�B�M�; �i�?�2 �B�K���;�2 �/�2�i���B�H�b �r�B�i�? �B�K�T�`�Q�p�2�/ �S�a�L�_�X

�A�M �k�y�R�8�- �G�B �2�i ���H�X �(�9�j�) �?���p�2 �2�b�i���#�H�B�b�?�2�/ �� �7���b�i �H�Q�+���H �B�M�T���B�M�i�B�M�; �b�+�?�2�K�2 �/�2�T�2�M�/�B�M�; �Q�M �i�?�2 �ó���H�H�2�M���*���?�M�ô
���T�T�`�Q���+�?�X ���H�b�Q�- �M�m�K�2�`�Q�m�b ���`�B�i�?�K�2�i�B�+���H �Q�m�i�+�Q�K�2�b �r�2�`�2 �T�`�2�b�2�M�i�2�/ �i�?���i �T�Q�`�i�`���v�2�/ �i�?�2 ���+�+�m�`���+�v ���M�/ �`�Q�#�m�b�i�M�2�b�b �Q�7
�i�?�2 �B�K�T�H�2�K�2�M�i�2�/ �b�+�?�2�K�2�X �A�M �k�y�R�8�- �C�B���Q �2�i ���H�X �(�9�9�) �?���p�2 �T�`�2�b�2�M�i�2�/ �� �i�2�+�?�M�B�[�m�2 �7�Q�` �`�2�b�i�Q�`�B�M�; �i�?�2 �?�B�;�?�H�v �+�Q�`�`�m�T�i�2�/
�/�B�;�B�i���H �ó�Q�z�@���t�B�b �6�`�2�b�M�2�H �?�Q�H�Q�;�`���K�b�ô �/�2�T�2�M�/�B�M�; �Q�M �B�K���;�2 �B�M�T���B�M�i�B�M�;�X �"�2�b�B�/�2�b�- ���"�* �r���b �2�K�T�H�Q�v�2�/ �i�?���i �B�M�+�`�2���b�2�/
�i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �2�{�+���+�v �Q�7 �i�?�2 �B�M�T���B�M�i�B�M�; �b�+�?�2�K�2�X �A�M �k�y�R�8�- �G�B���M�; �2�i ���H�X �(�9�8�) �?���p�2 �B�M�i�`�Q�/�m�+�2�/ �� �7�Q�`�;�2�`�v
�/�2�i�2�+�i�B�Q�M ���T�T�`�Q���+�? �m�b�B�M�; �2�t�2�K�T�H���`�@�Q�`�B�2�M�i�2�/ �B�M�T���B�M�i�B�M�;�X �A�M �i�?�2 �2�M�/�- �i�?�2 �b�B�K�m�H���i�B�Q�M �Q�m�i�+�Q�K�2�b �?���p�2 �B�H�H�m�b�i�`���i�2�/
�i�?�2 �#�2�i�i�2�`�K�2�M�i �Q�7 �i�?�2 �T�`�2�b�2�M�i�2�/ �b�+�?�2�K�2 �Q�z�2�`�b �`�2�/�m�+�2�/ �T�`�Q�+�2�b�b�B�M�; �i�B�K�2 �7�Q�` �p���`�B�2�/ �B�K���;�2�b�X

�A�M �k�y�R�9�- �"�2�`�M�i�b�b�Q�M ���M�/ �:�2�Q�`�;�2 �(�9�e�) �?���p�2 �2�t�T�H�Q�B�i�2�/ �i�?�2 �i�?�2�Q�`�v �Q�7 �T���`���K�2�i�2�` �`�2�+�Q�;�M�B�i�B�Q�M ���b �� �K�2�i�?�Q�/ �Q�7
�B�M�T���B�M�i�B�M�;�X �h�?�2 ���`�B�i�?�K�2�i�B�+���H ���M���H�v�b�B�b ���M�/ �2�`�`�Q�` ���M���H�v�b�B�b �?���/ �b�?�Q�r�M �i�?�2 �T�`�2�b�2�M�i�2�/ �K�Q�/�2�H�ö�b �#�2�i�i�2�`�K�2�M�i �Q�p�2�` �i�?�2
�?���`�K�Q�M�B�+ �B�M�T���B�M�i�B�M�; �K�Q�/�2�H�X �A�M �k�y�R�9�- �J���`�;���`�B�i�� �2�i ���H�X �(�9�d�) �?���p�2 �/�2�T�H�Q�v�2�/ �i�?�2 �T�`�2�H�B�K�B�M���`�v �B�K���;�2 �b�2�;�K�2�M�i���i�B�Q�M
�K�2�i�?�Q�/�- ���M�/ ���+�+�Q�`�/�B�M�;�H�v�- �a�P�J�b �r�2�`�2 �+�`�2���i�2�/ �7�Q�` �2�p�2�`�v �?�Q�K�Q�;�2�M�2�Q�m�b �i�2�t�i�m�`�2�X �6�m�`�i�?�2�`�- �i�?�2 �Q�m�i�+�Q�K�2�b �r�2�`�2
�+�Q�K�T���`�2�/ �Q�p�2�` �i�?�2 �i�`���/�B�i�B�Q�M���H �a�P�J �b�+�?�2�K�2�b ���M�/ �i�?�2 �/�2�b�B�`�2�/ �B�M�T���B�M�i�B�M�; ���;�2�M�i�b �r�2�`�2 �T�Q�`�i�`���v�2�/�X �A�M �k�y�R�9�- �*�?�m�M�;
���M�/ �u�B�K �(�9�3�) �?���p�2 �B�M�i�`�Q�/�m�+�2�/ ���M �2�z�2�+�i�B�p�2 �2�`�`�Q�` �+�Q�M�+�2���H�K�2�M�i �i�2�+�?�M�B�[�m�2 �7�Q�` �`�2�+�Q�M�b�i�`�m�+�i�B�M�; �i�?�2 �T�B�t�2�H�b�- �r�?�B�+�? �r�2�`�2
�H�Q�b�i �/�m�`�B�M�; �p�B�/�2�Q �+�Q�K�K�m�M�B�+���i�B�Q�M�X �h�?�2 �/�2�p�2�H�Q�T�2�/ �i�2�+�?�M�B�[�m�2 ���H�b�Q �Q�z�2�`�2�/ �+�Q�M�b�B�/�2�`���#�H�2 �2�M�?���M�+�2�K�2�M�i �Q�M �S�a�L�_
�Q�p�2�` �i�?�2 �2�t�B�b�i�B�M�; �b�+�?�2�K�2�b�X

�A�M �k�y�R�9�- �G�B �2�i ���H�X �(�9�N�) �?���p�2 �K�Q�/�2�H�2�/ �i�?�2 �2�t�2�K�T�H���`�@�Q�`�B�2�M�i�2�/ �B�M�T���B�M�i�B�M�; ���T�T�`�Q���+�? �7�Q�` �K���B�M�i���B�M�B�M�; �#�2�i�i�2�`
�M�2�B�;�?�#�Q�`�?�Q�Q�/ �+�Q�M�b�B�b�i�2�M�+�v ���M�/ �b�i�`�m�+�i�m�`���H �+�Q�?�2�`�2�M�+�2�X ���H�b�Q�- �i�?�2 �B�M�p�2�b�i�B�;���i�B�Q�M���H �`�2�b�m�H�i�b �?���p�2 �`�2�p�2���H�2�/ �i�?�2 �B�K�@
�T�`�Q�p�2�K�2�M�i�b �Q�7 �i�?�2 ���/�Q�T�i�2�/ �b�+�?�2�K�2 �7�Q�` �/�B�p�2�`�b�2 �i���b�F�b �H�B�F�2 �i�2�t�i �`�2�K�Q�p���H�- �b�+�`���i�+�? �`�2�K�Q�p���H�- �Q�#�D�2�+�i �`�2�K�Q�p���H�- ���M�/
�#�H�Q�+�F �`�2�K�Q�p���H�X �A�M �k�y�R�9�- �*�?�2�M �2�i ���H�X �(�8�y�) �?���p�2 �B�M�i�`�Q�/�m�+�2�/ �2�/�;�2 �/�2�i�2�+�i�B�Q�M �b�+�?�2�K�2�- �r�?�B�+�? �2�M�?���M�+�2�/ �i�?�2 �+�Q�M�p�2�M�@
�i�B�Q�M���H �/�2�T�i�? �K���T �B�M�T���B�M�i�B�M�; ���T�T�`�Q���+�? �m�b�B�M�; �2�t�i�`���+�i�2�/ �2�/�;�2�b�X �h�?�2 �B�K�T�H�2�K�2�M�i�2�/ �b�+�?�2�K�2 �?���/ �T�`�2�/�B�+�i�2�/ �i�?�2 �H�Q�b�i
�/�2�T�i�? �p���H�m�2�b �2�z�2�+�i�B�p�2�H�v ���M�/ �B�i �?���/ �T�`�Q�p�2�/ ���M �2�M�?���M�+�2�/ �T�2�`�7�Q�`�K���M�+�2 �Q�p�2�` �i�?�2 �i�`���/�B�i�B�Q�M���H ���H�;�Q�`�B�i�?�K�b�X �A�M �k�y�R�e�-
�E���r���B �2�i ���H�X �(�8�R�) �?���p�2 �+�Q�K�#�B�M�2�/ �i�?�2 �H�Q�+���H �T�H���M�2�b �7�Q�` �2�M�?���M�+�B�M�; �i�?�2 �#���+�F�;�`�Q�m�M�/ �;�2�Q�K�2�i�`�v�- ���M�/ ���+�+�Q�`�/�B�M�;�H�v�- �i�?�2
�B�M�T���B�M�i�B�M�; �[�m���H�B�i�v �r���b �2�M�?���M�+�2�/�X �6�`�Q�K �i�?�2 ���M���H�v�b�B�b�- �i�?�2 �K�Q�/�2�H�2�/ �i�2�+�?�M�B�[�m�2 �r���b �7�Q�m�M�/ �i�Q �#�2 �#�2�i�i�2�` �Q�p�2�` �i�?�2
�Q�i�?�2�` �+�Q�K�T���`�2�/ ���T�T�`�Q���+�?�2�b�X

�A�M �k�y�R�j�- �w�?���Q �2�i ���H�X �(�8�k�) �?���p�2 �T�`�2�b�2�M�i�2�/ �� �M�2�r �T���b�b�B�p�2 �`�2�+�Q�;�M�B�i�B�Q�M �i�2�+�?�M�B�[�m�2 �7�Q�` �B�M�T���B�M�i�B�M�; �i�?�2 �+�Q�`�`�m�T�i�2�/
�C�S�1�: �B�K���;�2�b �r�?�2�M �i�?�2�v �r�2�`�2 �b�i�Q�`�2�/ �B�M �C�S�1�: �+�Q�K�T�`�2�b�b�2�/ �7�Q�`�K���i�X �6�B�M���H�H�v�- �i�?�2 �B�M�p�2�b�i�B�;���i�B�Q�M���H �`�2�b�m�H�i�b �?���p�2
�/�2�i�2�+�i�2�/ ���M�/ �H�Q�+���i�2�/ �i�?�2 �H�Q�b�i �`�2�;�B�Q�M ���+�+�m�`���i�2�H�v �r�B�i�? �?�B�;�?�2�` �[�m���H�B�i�v�X �A�M �k�y�R�j�- �Z�B�M �2�i ���H�X �(�8�j�) �?���p�2 �/�2�p�2�H�Q�T�2�/ �i�?�2
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�*�Q�K�K�m�M�B�+���i�B�Q�M�- �p�Q�H�X �d�j�- �T�T�X �d�y�@�3�j�- ���T�`�B�H �k�y�R�N�X

�(�R�N�)�G�X �C�B���Q�- �>�X �q�m�- �>�X �q���M�;�- �_�X �"�B�2�-�J�m�H�i�B�@�b�+���H�2 �b�2�K���M�i�B�+ �B�K���;�2 �B�M�T���B�M�i�B�M�; �r�B�i�? � �̀2�b�B�/�m���H �H�2���`�M�B�M�; ���M�/ �:���L�- �L�2�m�`�Q�+�Q�K�T�m�i�B�M�;�-
�p�Q�H�X �j�j�R�- �T�T�X �R�N�N�@�k�R�k�- �k�3 �6�2�#�`�m���`�v �k�y�R�N�X�X

�(�k�y�)�C�X �*�?�2�M�;�- �w�X �G�B�-�J���`�F�Q�p � �̀��M�/�Q�K �}�2�H�/�@�#���b�2�/ �B�K���;�2 �B�M�T���B�M�i�B�M�; �r�B�i�? �/�B� �̀2�+�i�B�Q�M �b�i�`�m�+�i�m� �̀2 �/�B�b�i�`�B�#�m�i�B�Q�M ���M���H�v�b�B�b �7�Q�` �K���B�M�i���B�M�B�M�;
�b�i�`�m�+�i�m� �̀2 �+�Q�?�2� �̀2�M�+�2�- �a�B�;�M���H �S�`�Q�+�2�b�b�B�M�;�- �p�Q�H�X�R�8�9�- �T�T�X�R�3�k�@�R�N�d�- �C���M�m���`�v �k�y�R�N�X

�(�k�R�)���X �a�Q�#�B�2�+�F�B�- �:�X ���X �:�B�`���H�/�B�- �G�X ���X �S�2�`�2�B�`�� �L�2�p�2�b ���M�/ �*�X �1�X �h�?�Q�K���x�- ���M ���m�i�Q�K���i�B�+ �6� �̀��K�2�r�Q�`�F �7�Q�` �a�2�;�K�2�M�i���i�B�Q�M ���M�/
�.�B�;�B�i���H �A�M�T���B�M�i�B�M�; �Q�7 �k�. �6� �̀Q�M�i���H �6���+�2 �A�K���;�2�b�- �A�1�1�1 �G���i�B�M ���K�2�`�B�+�� �h�`���M�b���+�i�B�Q�M�b�- �p�Q�H�X �R�y�- �M�Q�X �e�- �T�T�X �k�k�e�j�@�k�k�d�k�- �.�2�+�X
�k�y�R�k�X

�(�k�k�)���X �h�?�2�H�D���M�B�- �w�X �"�2�H�?���+�?�K�B�- �J�X �J�Q���F�?�2�`�- �>�B�;�?�@�Q� �̀/�2�` ���M�B�b�Q�i� �̀Q�T�B�+ �/�B�z�m�b�B�Q�M �Q�T�2� �̀��i�Q�`�b �B�M �b�T���+�2�b �Q�7 �p���`�B���#�H�2 �2�t�T�Q�M�2�M�i�b ���M�/
���T�T�H�B�+���i�B�Q�M �i�Q �B�K���;�2 �B�M�T���B�M�i�B�M�; ���M�/ � �̀2�b�i�Q� �̀��i�B�Q�M �T� �̀Q�#�H�2�K�b�L�Q�M�H�B�M�2���` ���M���H�v�b�B�b�, �_�2���H �q�Q�`�H�/ ���T�T�H�B�+���i�B�Q�M�b�- �p�Q�H�X �9�d�- �T�T�X
�k�8�R�@�k�d�R�- �C�m�M�2 �k�y�R�N�X

�(�k�j�)�a�X �q���H�B�- �>�X �w�?���M�;�- �>�X �*�?���M�;�- �*�X �q�m�- �� �M�2�r ���/���T�i�B�p�2 �#�Q�Q�b�i�B�M�; �i�Q�i���H �;�2�M�2� �̀��H�B�x�2�/ �p���`�B���i�B�Q�M �U�h�:�o�V �i�2�+�?�M�B�[�m�2 �7�Q�` �B�K���;�2
�/�2�M�Q�B�b�B�M�; ���M�/ �B�M�T���B�M�i�B�M�;�- �C�Q�m�`�M���H �Q�7 �o�B�b�m���H �*�Q�K�K�m�M�B�+���i�B�Q�M ���M�/ �A�K���;�2 �_�2�T�`�2�b�2�M�i���i�B�Q�M�- �p�Q�H�X �8�N�- �T�T�X �j�N�@�8�R�- �6�2�#�`�m���`�v �k�y�R�N�X

�(�k�9�)�.�X �.�B�M�;�- �a�X �_���K�- �C�X �C�X �_�Q�/�`�B�;�m�2�x�-�S�2� �̀+�2�T�i�m���H�H�v ���r��� �̀2 �B�K���;�2 �B�M�T���B�M�i�B�M�;�- �S���i�i�2�`�M �_�2�+�Q�;�M�B�i�B�Q�M�- �p�Q�H�X �3�j�- �T�T�X�R�d�9�@�R�3�9�- �L�Q�p�2�K�#�2�`
�k�y�R�3�X

�(�k�8�)�s�X �w�?�m�- �u�X �Z�B���M�- �s�X �w�?���Q�- �"�X �a�m�M�- �u�X �a�m�M�- �� �/�2�2�T �H�2���`�M�B�M�; ���T�T� �̀Q���+�? �i�Q �T���i�+�?�@�#���b�2�/ �B�K���;�2 �B�M�T���B�M�i�B�M�; �7�Q� �̀2�M�b�B�+�b�- �a�B�;�M���H
�S�`�Q�+�2�b�b�B�M�;�, �A�K���;�2 �*�Q�K�K�m�M�B�+���i�B�Q�M�- �p�Q�H�X �e�d�- �T�T�X �N�y�@�N�N�- �a�2�T�i�2�K�#�2�` �k�y�R�3�X

�(�k�e�)�1�X �E���`���+���- �J�X ���X �h�m�M�;���- ���M �B�M�i�2�`�T�Q�H���i�B�Q�M�@�#���b�2�/ �i�2�t�i�m� �̀2 ���M�/ �T���i�i�2�`�M �T� �̀2�b�2�`�p�B�M�; ���H�;�Q�`�B�i�?�K �7�Q�` �B�M�T���B�M�i�B�M�; �+�Q�H�Q�` �B�K���;�2�b
�1�t�T�2�`�i �a�v�b�i�2�K�b �r�B�i�? ���T�T�H�B�+���i�B�Q�M�b�- �p�Q�H�X �N�R�- �T�T�X �k�k�j�@�k�j�9�- �C���M�m���`�v �k�y�R�3�X

�(�k�d�)�s�X �u���M�- �u�X �G�m�- �G�X �G�B�m�- �a�X �q���M�;�- �h�?�2�G�� �h�1�s �S���`�i�B���H �b�2�+� �̀2�i �B�K���;�2 �b�?���`�B�M�; �7�Q�` �U�F�-�M�V �i�?� �̀2�b�?�Q�H�/ �#���b�2�/ �Q�M �B�K���;�2 �B�M�T���B�M�i�B�M�;�-
�C�Q�m�`�M���H �Q�7 �o�B�b�m���H �*�Q�K�K�m�M�B�+���i�B�Q�M ���M�/ �A�K���;�2 �_�2�T�`�2�b�2�M�i���i�B�Q�M�- �p�Q�H�X �8�y�- �T�T�X �R�j�8�@�R�9�9�- �C���M�m���`�v �k�y�R�3�X

�(�k�3�)�.�X �>���M�- �>�X �*�?�2�M�- �*�X �h�m�- �u�X �s�m�-�o�B�2�r �b�v�M�i�?�2�b�B�b �m�b�B�M�; �7�Q� �̀2�;� �̀Q�m�M�/ �Q�#�D�2�+�i �2�t�i� �̀��+�i�B�Q�M �7�Q�` �/�B�b�T���`�B�i�v �+�Q�M�i� �̀Q�H ���M�/ �B�K���;�2 �B�M�T���B�M�i�B�M�;�-
�C�Q�m�`�M���H �Q�7 �o�B�b�m���H �*�Q�K�K�m�M�B�+���i�B�Q�M ���M�/ �A�K���;�2 �_�2�T�`�2�b�2�M�i���i�B�Q�M�- �p�Q�H�X �8�e�- �T�T�X �k�3�d�@�k�N�8�- �P�+�i�Q�#�2�` �k�y�R�3�X

�(�k�N�)�*�X �Z�B�M�- �w�X �>�2�- �>�X �u���Q�- �6�X �*���Q�- �G�X �:���Q�- �o�B�b�B�#�H�2 �r���i�2�`�K���`�F � �̀2�K�Q�p���H �b�+�?�2�K�2 �#���b�2�/ �Q�M � �̀2�p�2�`�b�B�#�H�2 �/���i�� �?�B�/�B�M�; ���M�/ �B�K���;�2
�B�M�T���B�M�i�B�M�;�- �a�B�;�M���H �S�`�Q�+�2�b�b�B�M�;�, �A�K���;�2 �*�Q�K�K�m�M�B�+���i�B�Q�M�- �p�Q�H�X �e�y�- �T�T�X �R�e�y�@�R�d�k�- �6�2�#�`�m���`�v �k�y�R�3�X

�(�j�y�)�G�X �h���M�- �q�X �G�B�m�- �w�X �S���M�- �*�Q�H�Q�` �B�K���;�2 � �̀2�b�i�Q� �̀��i�B�Q�M ���M�/ �B�M�T���B�M�i�B�M�; �p�B�� �K�m�H�i�B�@�+�?���M�M�2�H �i�Q�i���H �+�m�`�p���i�m� �̀2���T�T�H�B�2�/ �J���i�?�2�K���i�B�+���H
�J�Q�/�2�H�H�B�M�;�- �p�Q�H�X �e�R�- �T�T�X �k�3�y�@�k�N�N�- �a�2�T�i�2�K�#�2�` �k�y�R�3�X

�(�j�R�)�w�X �s�B�Q�M�;�- �s�X �a�m�M ���M�/ �6�X �q�m�- �"�H�Q�+�F�@�"���b�2�/ �A�K���;�2 �*�Q�K�T� �̀2�b�b�B�Q�M �q�B�i�? �S��� �̀��K�2�i�2�`�@���b�b�B�b�i���M�i �A�M�T���B�M�i�B�M�;�- �A�1�1�1 �h�`���M�b���+�i�B�Q�M�b
�Q�M �A�K���;�2 �S�`�Q�+�2�b�b�B�M�;�- �p�Q�H�X �R�N�- �M�Q�X �e�- �T�T�X �R�e�8�R�@�R�e�8�d�- �C�m�M�2 �k�y�R�y�X

�(�j�k�)�J�X �A�b�Q�;���r���- �.�X �J�B�F���K�B�- �.�X �A�r���B�- �>�X �E�B�K���i�� ���M�/ �E�X �a���i�Q�-�J���b�F �P�T�i�B�K�B�x���i�B�Q�M �7�Q�` �A�K���;�2 �A�M�T���B�M�i�B�M�;�- �A�1�1�1 ���+�+�2�b�b�- �p�Q�H�X �e�-
�T�T�X �e�N�d�k�3�@�e�N�d�9�R�- �k�y�R�3�X

�(�j�j�) ���X �*�`�B�K�B�M�B�b�B�- �S�X �S�2�`�2�x ���M�/ �E�X �h�Q�v���K���- �_�2�;�B�Q�M �}�H�H�B�M�; ���M�/ �Q�#�D�2�+�i � �̀2�K�Q�p���H �#�v �2�t�2�K�T�H���`�@�#���b�2�/ �B�K���;�2 �B�M�T���B�M�i�B�M�;�- �A�1�1�1
�h�`���M�b���+�i�B�Q�M�b �Q�M �A�K���;�2 �S�`�Q�+�2�b�b�B�M�;�- �p�Q�H�X �R�j�- �M�Q�X �N�- �T�T�X �R�k�y�y�@�R�k�R�k�- �a�2�T�i�X �k�y�y�9�X

�(�j�9�)�6�X �G�B�- �s�X �G�p�- �� �.�2�+�Q�m�T�H�2�/ �K�2�i�?�Q�/ �7�Q�` �B�K���;�2 �B�M�T���B�M�i�B�M�; �r�B�i�? �T���i�+�?�@�#���b�2�/ �H�Q�r � �̀��M�F � �̀2�;�m�H���`�B�x�i�B�Q�M���T�T�H�B�2�/ �J���i�?�2�K���i�B�+�b ���M�/
�*�Q�K�T�m�i���i�B�Q�M�- �p�Q�H�X �j�R�9�- �T�T�X �j�j�9�@�j�9�3�- �R �.�2�+�2�K�#�2�` �k�y�R�d�X
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�(�j�8�)�a�X �q���M�;�- �q�X �:�m�Q�- �h�@�w�X �>�m���M�;�- �:�X �_���b�F�m�i�i�B�- �A�K���;�2 �B�M�T���B�M�i�B�M�; �m�b�B�M�; � �̀2�T� �̀Q�/�m�+�B�M�; �F�2�`�M�2�H �>�B�H�#�2�`�i �b�T���+�2 ���M�/ �>�2���p�B�b�B�/�2
�7�m�M�+�i�B�Q�M�b�C�Q�m�`�M���H �Q�7 �*�Q�K�T�m�i���i�B�Q�M���H ���M�/ ���T�T�H�B�2�/ �J���i�?�2�K���i�B�+�b�- �p�Q�H�X �j�R�R�- �T�T�X �8�8�R�@�8�e�9�- �6�2�#�`�m���`�v �k�y�R�d�X

�(�j�e�)�J�X �6�m�+�?�b�- �C�X �J�=�H�H�2�`�- �� �?�B�;�?�2�` �Q� �̀/�2�` �h�o�@�i�v�T�2 �p���`�B���i�B�Q�M���H �T� �̀Q�#�H�2�K � �̀2�H���i�2�/ �i�Q �i�?�2 �/�2�M�Q�B�b�B�M�; ���M�/ �B�M�T���B�M�i�B�M�; �Q�7 �B�K���;�2�b
�L�Q�M�H�B�M�2���` ���M���H�v�b�B�b�, �h�?�2�Q�`�v�- �J�2�i�?�Q�/�b �� ���T�T�H�B�+���i�B�Q�M�b�- �p�Q�H�X �R�8�9�- �T�T�X �R�k�k�@�R�9�d�- �J���v �k�y�R�d�X

�(�j�d�)���X �h�`���M�- �>�X �h�`���M�- �.���i���@�/�`�B�p�2�M �?�B�;�?�@�}�/�2�H�B�i�v �k�. �K�B�+� �̀Q�b�i�`�m�+�i�m� �̀2 � �̀2�+�Q�M�b�i�`�m�+�i�B�Q�M �p�B�� �M�Q�M�@�H�Q�+���H �T���i�+�?�@�#���b�2�/ �B�K���;�2 �B�M�T���B�M�i�B�M�;
���+�i�� �J���i�2�`�B���H�B���- �p�Q�H�X �R�d�3�- �T�T�X �k�y�d�@�k�R�3�- �R �P�+�i�Q�#�2�` �k�y�R�N�X

�(�j�3�)�G�X �a�?�2�M�- �u�X �s�m�- �s�X �w�2�M�;�- �q���p�2�H�2�i �B�M�T���B�M�i�B�M�; �r�B�i�? �i�?�2 ���y �b�T���`�b�2 � �̀2�;�m�H���`�B�x���i�B�Q�M���T�T�H�B�2�/ ���M�/ �*�Q�K�T�m�i���i�B�Q�M���H �>���`�K�Q�M�B�+
���M���H�v�b�B�b�- �p�Q�H�X �9�R�- �M�Q�X �R�- �T�T�X �k�e�@�8�j�- �C�m�H�v �k�y�R�e�X

�(�j�N�)�S�X �S�2�i�2�`�- �a�X �>�Q�7�7�K���M�M�- �6�X �L�2�/�r�2�/�- �G�X �>�Q�2�H�i�;�2�M�- �C�X �q�2�B�+�F�2� �̀i�-�1�p���H�m���i�B�M�; �i�?�2 �i�`�m�2 �T�Q�i�2�M�i�B���H �Q�7 �/�B�z�m�b�B�Q�M�@�#���b�2�/ �B�M�T���B�M�i�B�M�;
�B�M �� �+�Q�K�T� �̀2�b�b�B�Q�M �+�Q�M�i�2�t�i�a�B�;�M���H �S�`�Q�+�2�b�b�B�M�;�, �A�K���;�2 �*�Q�K�K�m�M�B�+���i�B�Q�M�- �p�Q�H�X �9�e�- �T�T�X �9�y�@�8�j�- ���m�;�m�b�i �k�y�R�e�X

�(�9�y�)���X �*�Q�H�Q�K�2�`�- �o�X �L���`���M�D�Q�- �E�X �1�M�;���M�- �E�X �a�F�`�2�i�i�B�M�;�- ���b�b�2�b�b�K�2�M�i �Q�7 �b�T���`�b�2�@�#���b�2�/ �B�M�T���B�M�i�B�M�; �7�Q�` � �̀2�i�B�M���H �p�2�b�b�2�H � �̀2�K�Q�p���H
�a�B�;�M���H �S�`�Q�+�2�b�b�B�M�;�, �A�K���;�2 �*�Q�K�K�m�M�B�+���i�B�Q�M�- �p�Q�H�X �8�N�- �T�T�X �d�j�@�3�k�- �L�Q�p�2�K�#�2�` �k�y�R�d�X
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�2�{�+�B�2�M�+�v �Q�7 �i�?�2 �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/�X �A�M �(�k�j�) �T�`�Q�T�Q�b�2�/ �7�Q�` �i�2�t�i �+�H���b�b�B�}�+���i�B�Q�M �i�2�+�?�M�B�[�m�2�b �7�Q�` �_�Q�K���M�@�l�`�/�m �`�2�p�B�2�r�b
�#�v �m�b�B�M�; �i�?�2 �q���B�F���i�Q �1�M�p�B�`�Q�M�K�2�M�i �7�Q�` �E�M�Q�r�H�2�/�;�2 ���M���H�v�b�B�b �U�q�1�E���V�X �q�B�i�? �i�?�2 �2�K�2�`�;�B�M�; �m�b�2 �Q�7 �i�?�2 �B�M�i�2�`�M�2�i
���M�/ �2�@�+�Q�K�K�2�`�+�2�- �Q�T�B�M�B�Q�M �K�B�M�B�M�; ���M�/ �b�2�M�i�B�K�2�M�i ���M���H�v�b�B�b �#�2�+�Q�K�2 �� �p�2�`�v �B�K�T�Q�`�i���M�i �}�2�H�/ �7�Q�` �#�Q�i�? �`�2�b�2���`�+�?�2�`�b ���M�/
�`�2�i���B�H�2�`�b�X �h�?�2�v �+�`�2���i�2 �� �/���i�� �b�2�i �Q�7 �R�8�y �T�Q�b�B�i�B�p�2 ���M�/ �R�8�y �M�2�;���i�B�p�2 �`�2�p�B�2�r�b �7�Q�` �i�`���B�M�B�M�; �K���+�?�B�M�2�X �L���[�p�2 �"���v�2�b�B���M�-
�.�2�+�B�b�B�Q�M �h�`�2�2 ���M�/ �E�L�L �+�H���b�b�B�}�+���i�B�Q�M �K�Q�/�2�H�b �r�2�`�2 �/�2�b�B�;�M�2�/ �i�Q ���M���H�v�x�2 �i�?�2 �T�Q�H���`�B�i�v �Q�7 �M�2�r �+�m�b�i�Q�K�2�` �`�2�p�B�2�r�b
�#���b�2�/ �Q�M �i�`���B�M�2�/ �/���i�� �b�2�i�X �h�?�2�B�` �`�2�b�m�H�i �b�?�Q�r�b �i�?���i ���M�/ �6�@�K�2���b�m�`�2 ���M�/ �L���[�p�2 �"���v�2�b�B���M �T�2�`�7�Q�`�K�2�/ �#�2�i�i�2�` �i�?���M
�.�2�+�B�b�B�Q�M �h�`�2�2 ���M�/ �E�L�L �+�H���b�b�B�}�+���i�B�Q�M �K�Q�/�2�H�b �B�M �i�2�`�K�b �Q�7 ���+�+�m�`���+�v�- �T�`�2�+�B�b�B�Q�M�- �`�2�+���H�H�X �A�M�- �(�9�) �T�`�Q�T�Q�b�2�/ �� �K�2�i�?�Q�/
�B�M �r�?�B�+�? �i�?�2�v �T�`�Q�p�B�/�2 �� �7���+�B�H�B�i�v �i�Q �i�?�2 �M�Q�M�@�l�`�/�m �b�T�2���F�B�M�; �+�m�b�i�Q�K�2�`�b �i�Q �;�2�i �#�2�M�2�}�i �7�`�Q�K �i�?�2 �+�Q�K�K�2�M�i �T�Q�b�i�2�/
�B�M �_�Q�K���M �l�`�/�m�X �h�?�2�v �i�Q�Q�F �i�?�2 �/���i�� �7�`�Q�K �� �r�2�#�b�B�i�2 �+���H�H�2�/ �q�>���h�J�P�"�A�G�1 �r�?�2�`�2 �T�2�Q�T�H�2 �;�B�p�2 �i�?�2�`�2�@�`�2�p�B�2�r�b
�Q�p�2�` �� �T�?�Q�M�2 �i�?�2�v �r���M�i �i�Q �#�m�v �Q�` �#�2�2�M �m�b�B�M�;�X �h�?�2�v �/�2�}�M�2 �i�?�2�B�` �r�Q�`�F �B�M �i�Q �9 �K���B�M �b�i�2�T�b�X �h�?�2�v �R�b�i �K���/�2 ��
�*�`���r�H�2�` �r�?�B�+�? �i���F�2 �i�?�2 �+�Q�K�K�2�M�i�b �7�`�Q�K �i�?�2 �b�B�i�2 �r�?�B�+�? �+�Q�M�i���B�M �#�Q�i�? �m�b�2�7�m�H ���M�/ �M�Q�B�b�v �+�Q�K�K�2�M�i�b�- �h�?�2�M �i�?�2�v �m�b�2
�"�A�L�: �h�`���M�b�H���i�Q�` �i�Q �i�`���M�b�H���i�2 �i�?�2 �+�Q�K�K�2�M�i�b �7�`�Q�K �`�Q�K���M �l�`�/�m �i�Q �1�M�;�H�B�b�? �i�Q �K���F�2 �i�?�2 �+�Q�K�T�m�i�2�` �m�M�/�2�`�b�i���M�/�-
�i�?�2�v �i�?�2�M �2�t�i�`���+�i �i�?�2�B�` �Q�T�B�M�B�Q�M �i�?�2 �`�2�H�2�p���M�i �+�Q�K�K�2�M�i�b �#�v �m�b�B�M�; �S�P�a ���M�/ �T�`�2�T�`�Q�+�2�b�b�B�M�; ���M�/ �`�2�K�Q�p�B�M�; �i�?�2 �M�Q�B�b�2
���M�/ �m�b�2 �i�?�2�B�` �H�Q�+���H �/���i���#���b�2 �7�Q�` �i�?�2 �A�/�2�M�i�B�}�+���i�B�Q�M �Q�7 �i�?�2 �Q�T�B�M�B�Q�M �T�Q�H���`�B�i�v ���M�/ ���i �H���b�i �b�?�Q�r �i�?�2 �m�b�2�` �`�2�p�B�2�r�b
���M�/ �`���i�B�M�; �B�M �;�`���T�?�B�+���H �7�Q�`�K�X �h�?�2 �2�t�T�2�`�B�K�2�M�i���H �`�2�b�m�H�i�b �`�2�+�Q�`�/�2�/ �k�d�W �T�`�2�+�B�b�B�Q�M ���M�/ �+���i�2�;�Q�`�B�x�2�/ �k�R�X�R�W �`�2�p�B�2�r�b
�7���H�b�2�H�v �/�m�2 �i�Q �M�Q�B�b�v �/���i���X

�j�X �S�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/�X�h�?�B�b �K�Q�/�2�H �+�Q�M�b�B�b�i�b �Q�7 �}�p�2 �b�i�2�T�b�X �6�B�`�b�i�- �`�2�p�B�2�r�b �r�`�B�i�i�2�M �B�M �`�Q�K���M �l�`�/�m ���`�2 �2�t�@
�i�`���+�i�2�/ �7�`�Q�K �i�?�2 �K�Q�#�B�H�2 �r�2�#�b�B�i�2 �r�?���i�K�Q�#�B�H�2�X�+�Q�K �r�`�B�i�i�2�M �B�M �_�Q�K���M�@�l�`�/�m ���M�/ ���`�2 �+�Q�H�H�2�+�i�2�/ �B�M �� �r�Q�`�/ �/�Q�+�m�K�2�M�i�X
�h�?�2�b�2 �`�2�p�B�2�r�b ���`�2 �T�Q�b�B�i�B�p�2�- �M�2�;���i�B�p�2�- ���M�/ �M�Q�B�b�v�X �.�B�z�2�`�2�M�i �H�2�t�B�+�Q�M�b �7�Q�` �T�Q�b�B�i�B�p�2�- �M�2�;���i�B�p�2�- ���M�/ �7�Q�` �M�Q�B�b�2 �B�/�2�M�i�B�@
�7�v�B�M�; ���`�2 �+�`�2���i�2�/ �7�Q�` �i�2�b�i�B�M�; ���M�/ �`�2�b�m�H�i�b�X ���7�i�2�` �i�?�2 �/���i�� �T�`�Q�+�2�b�b�B�M�;�- �i�?�2 �b�i�Q�T�T�B�M�; �r�Q�`�/�b ���`�2 �`�2�K�Q�p�2�/ �7�`�Q�K �i�?�2
�`�2�p�B�2�r�b�X �h�?�2 �`�2�p�B�2�r�b ���`�2 �i�?�2�M �T���`�b�2�/ ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �M�Q�B�b�2 �/�B�+�i�B�Q�M���`�v ���M�/ �M�Q�B�b�2 �B�b �`�2�K�Q�p�2�/�X ���7�i�2�` �`�2�K�Q�p�B�M�;
�M�Q�B�b�2�- �i�?�2 �`�2�p�B�2�r�b ���`�2 �T���`�b�2�/ �7�Q�` �B�/�2�M�i�B�7�v�B�M�; �i�?�2 �T�Q�H���`�B�i�v �Q�7 �`�2�p�B�2�r�b �i�?�`�Q�m�;�? �"�Q�Q�H�2���M �_�m�H�2�b�X
�_�m�H�2 �M�Q �R���+�+�Q�`�/�B�M�; �i�Q ���L�. �;���i�2�- �r�?�2�M �i�?�2�`�2 �B�b �Q�M�2 �T�Q�b�B�i�B�p�2 ���M�/ �Q�M�2 �M�2�;���i�B�p�2 �r�Q�`�/ �2�t�B�b�i �B�M �� �`�2�p�B�2�r �i�?�2�M

�i�?�2 �T�Q�H���`�B�i�v �Q�7 �i�?�2 �`�2�p�B�2�r �r�B�H�H �#�2 �M�2�;���i�B�p�2�X
�_�m�H�2 �M�Q �k���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �s�L�P�_ �;���i�2�- �r�?�2�M �i�r�Q �M�2�;���i�B�p�2�b �2�t�B�b�i �B�M �� �`�2�p�B�2�r �i�?�2�M �i�?�2 �T�Q�H���`�B�i�v �Q�7 �i�?�2 �`�2�p�B�2�r

�r�B�H�H �#�2 �T�Q�b�B�i�B�p�2�X
�_�m�H�2 �M�Q �j���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �s�L�P�_ �;���i�2�- �r�?�2�M �i�r�Q �T�Q�b�B�i�B�p�2 �r�Q�`�/�b ���`�2 �2�t�B�b�i�B�M�; �B�M �� �`�2�p�B�2�r �i�?�2�M �i�?�2 �T�Q�H���`�B�i�v

�Q�7 �i�?�2 �`�2�p�B�2�r �r�B�H�H �#�2 �T�Q�b�B�i�B�p�2�X
�_�m�H�2 �M�Q �9���+�+�Q�`�/�B�M�; �i�Q ���L�. �;���i�2�- �r�?�2�M �Q�M�2 �M�2�;���i�B�p�2 ���M�/ �Q�M�2 �T�Q�b�B�i�B�p�2 �r�Q�`�/ �2�t�B�b�i�b �B�M �� �`�2�p�B�2�r �i�?�2�M �i�?�2

�T�Q�H���`�B�i�v �Q�7 �i�?�2 �`�2�p�B�2�r �r�B�H�H �#�2 �M�2�;���i�B�p�2�X
�_�m�H�2 �M�Q �8�A�7 �i�?�2�`�2 �B�b �� �b�B�M�;�H�2 �T�Q�b�B�i�B�p�2 �B�M �� �`�2�p�B�2�r �i�?�2�M �i�?�2 �`�2�p�B�2�r �r�B�H�H �#�2 �T�Q�b�B�i�B�p�2�X



�k�3�y �>���H�B�K�� �a���/�B���- �J�Q�?�B�# �l�H�H���?�- �h���`�B�[ �>�m�b�b���B�M�- �L�B�/�� �:�m�H�- �J�m�?���K�K���/ �6���`�Q�Q�[ �>�m�b�b���B�M�- �L���m�K���M �m�H �>���[�- ���#�m �"���F���`

�_�m�H�2 �M�Q �e�A�7 �i�?�2�`�2 �B�b �� �b�B�M�;�H�2 �M�2�;���i�B�p�2 �2�t�B�b�i�b �B�M �� �`�2�p�B�2�r �i�?�2�M �i�?�2 �`�2�p�B�2�r �r�B�H�H �#�2 �M�2�;���i�B�p�2�X

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

���H�;�Q�`�B�i�?�K �R�h�?�2 �T�`�Q�T�Q�b�2�/ ���H�;�Q�`�B�i�?�K
�R�,�A�M�T�m�i �_ �4R1�-R2�-R3�-R4�-�X�X�X�X�X�X�XRn �-
�k�, �P�m�i�T�m�i �`�2�H���i�2�/�- �M�Q�M�@�`�2�H���i�2�/�- �T�Q�b�B�i�B�p�2 �� �M�2�;���i�B�p�2
�j�, �a�i�2�T �R�, �S�`�2�T�`�Q�+�2�b�b�B�M�;
�9�, �6�Q�C̀i �i�Q �i�?�2 �a�B�x�2 �Q�7 ���`�`���v
�8�,Ci  :::::: �_�2�K�Q�p�2 �b�i�Q�T �r�Q�`�/�bCi �X
�e�,TC  :::::: �h�Q�F�2�M�b�B�x�2Ci �X
�d�, �a�i�2�T �k�, �A�/�2�M�i�B�7�v�B�M�; �`�2�H���i�2�/ ���M�/ �L�Q�B�b�v �*�Q�K�T�2�M�2�M�i�b
�3�, �6�Q�j̀ = 0 �i�QTCj �H�2�M�;�i�?�i �#�v �R�X
�N�,�A�6�UTCj " �i�Q �M�Q�B�b�v �.�B�b�i�B�Q�M���`�v�V�X

�R�y�,�M�Q�B�b�v�+�Q�K�T�Q�M�2�M�i�X���/�/�UCi �V�X
�R�R�,�2�H�b�2�X
�R�k�,�_�2�H���i�2�/�+�Q�K�T�Q�M�2�M�i�X���/�/�UCi �V�X
�R�j�,�1�M�/ �Q�7 �G�Q�Q�T�X
�R�9�,�a�i�2�T �j�, �"�Q�Q�H�2���M �_�m�H�2�b
�R�8�,�6�Q��̀F�4�y �i�Q �`�2�H���i�2�/ �+�Q�K�K�2�M�i�X �a�B�x�2 �#�v �R
�R�e�,�UCswr " �_�2�K�Q�p�2 �b�i�Q�T �r�Q�`�/�bCk �X
�R�d�,TCidl  :::::: �h�Q�F�2�M�b�B�x�2Cswr �X
�R�3�,�7�Q�`�q�4�y �i�QTCidl �#�v �R�X
�R�N�,�B�7�UTCw �V" �T�Q�b�B�i�B�p�2 �/�B�+�i�B�Q�M���`�v�X
�k�y�,�UTP�V ::::::1�X
�k�R�,�2�H�b�2�UTN �V ::::::1�X
�k�k�,�B�7�h�S �4�R ���M�/ �h�L �4 �R�X
�k�j�, �*�K�X�h�S ���L�. �h�L�X
�k�9�,�1�H�b�2 �B�7�U�h�S �4�R ���M�/ �h�S �4 �R�V�X
�k�8�,�*�K�X�h�S �s�L�P�_ �h�S�X
�k�e�,�1�H�b�2 �B�7�U�h�L �4�R ���M�/ �h�L �4 �R�V�X
�k�d�,�*�K�X�h�L �s�L�P�h �h�L�X
�k�3�,�1�H�b�2 �B�7�U�h�L �4�R ���M�/ �h�S �4 �R�V�X
�k�N�,�*�K�X�h�S ���L�. �h�L�X
�j�y�, �a�i�2�T �9�, �_�2�b�m�H�i�b
�j�R�, �6�Q�z̀ = 0 �i�QCM:size �#�v �R�X
�j�k�, �A�6�UCM i == CMM �X
�j�j�, �h�S
�j�9�, �1�H�b�2 �A�6�UCM i 6= CMM �X
�j�8�, �h�L
�j�e�, �a�i�2�T �8�, �.�B�b�T�H���v �_�2�b�m�H�i�b
�j�d�, �6�Q�x̀ = 0 �i�QTCidl �b�B�x�2 �#�v �R �X
�j�3�, �A�6�UTCidl �4 �T�Q�b�B�i�B�p�2�V�X
�j�N�,�r�`�B�i�2TCidl �X�T�Q�b�B�i�B�p�2�V�X
�9�y�,�1�H�b�2
�9�R�,�r�`�B�i�2TCidl �X�M�2�;���i�B�p�2�V�X
�9�k�,�1�M�/ �Q�7 �G�Q�Q�T�X
�9�j�, �1�M�/ �Q�7 �G�Q�Q�T�X



���M �1�{�+�B�2�M�i �q���v �Q�7 �6�B�M�/�B�M�; �S�Q�H���`�B�i�v �Q�7 �_�Q�K���M �l�`�/�m �_�2�p�B�2�r�b �#�v �m�b�B�M�; �"�Q�Q�H�2���M �_�m�H�2�b�k�3�R

���H�;�Q�`�B�i�?�K �k�a�i�2�T�b
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�i�?�2 �7�2�2�H�B�M�;�b �r�B�i�? �7�`�B�2�M�/�b �B�M �b�Q�+�B���H �K�2�/�B�� �b�B�i�2�b�- �B�b �i�?�2 �M�2�t�i �[�m�2�b�i�B�Q�M�X �6�Q�` �i�?�B�b�- �R�8�W �Q�7 �i�?�2 �b�i�m�/�2�M�i�b �b�i�`�Q�M�;�H�v ���;�`�2�2�-
�j�y�W �Q�M�H�v ���;�`�2�2�/ �r�B�i�? �i�?�B�b �7���+�i�- �k�8�W �Q�7 �i�?�2�K �M�2�B�i�?�2�` ���;�`�2�2 �M�Q�` �/�B�b���;�`�2�2�- �k�y�W �Q�7 �b�i�m�/�2�M�i�b �/�B�b���;�`�2�2�/ �r�B�i�? �i�?�B�b
�b�i���i�2�K�2�M�i ���M�/ �8�W �Q�7 �i�?�2�K �b�i�`�Q�M�;�H�v �/�B�b���;�`�2�2�X �h�Q �#�2 �� �T���`�i �Q�7 �+�Q�K�K�m�M�B�i�v �Q�` �B�M�i�2�`�2�b�i �;�`�Q�m�T �B�b �2���b�B�2�` �r�B�i�?�B�M �i�?�2
�b�Q�+�B���H �K�2�/�B�� �b�B�i�2�b�- �7�Q�` �i�?�B�b �}�M���H �[�m�2�b�i�B�Q�M �Q�M �i�?�2 �+�Q�K�K�m�M�B�i�v�- �i�?�2 �`�2�b�T�Q�M�b�2 �Q�7 �i�?�2 �b�i�m�/�2�M�i�b ���`�2 �b�i�`�Q�M�;�H�v ���;�`�2�2�/
�#�v �k�8�W �Q�7 �i�?�2�K�- �Q�M�H�v ���;�`�2�2�/ �#�v �i�?�2 �b�i�m�/�2�M�i�b �Q�7 �j�8�W�- �j�y�W �M�2�B�i�?�2�` ���;�`�2�2 �M�Q�` �/�B�b���;�`�2�2 �r�B�i�? �i�?�B�b �`�2�T�Q�`�i ���M�/
�R�8�W �Q�7 �i�?�2 �b�i�m�/�2�M�i�b �Q�M�H�v �/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �r�Q�`�F�X �L�2�t�i �B�b �i�?�2 �+�Q�M�M�2�+�i�2�/�M�2�b�b�- �7�Q�` �/�B�p�2�`�b�2 �b�Q�+�B���H �K�2�/�B�� �b�B�i�2�b�-
�R�8�W �b�i�`�Q�M�;�H�v ���;�`�2�2 �7�Q�` �i�?�2 �b���K�2 �H�Q�;�B�M �A�. �Q�` �B�/�2�M�i�B�i�v�- �e�y�W �Q�M�H�v ���;�`�2�2�/ �7�Q�` �i�?�B�b �B�/�2�M�i�B�+���H �A�.�- �8�W �`�2�+�Q�K�K�2�M�/�2�/
�M�2�B�i�?�2�` ���;�`�2�2 �M�Q�` �/�B�b���;�`�2�2 �r�B�i�? �i�?�B�b �b�i���i�2�K�2�M�i�- �R�8�W ���`�2 �M�Q�i �B�M�i�2�`�2�b�i�2�/ �B�M �m�b�B�M�; �i�?�2 �b���K�2 �A�. �b�Q �/�B�b���;�`�2�2 �7�Q�`
�i�?���i ���M�/ �R�y�W �b�i�`�Q�M�;�H�v �/�B�b���;�`�2�2 �Q�M �i�?�B�b ���`�;�m�K�2�M�i�X �h�?�2 �b�m�#�b�2�[�m�2�M�i �b�i���i�2�K�2�M�i �B�b ���#�Q�m�i �i�?�2 �b�?���`�B�M�; ���M�/ �T�Q�b�i�B�M�;
�Q�7 �+�Q�M�i�2�M�i �Q�p�2�` �i�?�2 �b�Q�+�B���H �K�2�/�B�� �b�B�i�2 �p�B�� �H�B�M�F�b ���M�/ �b�?���`�B�M�; �B�b ���M �2���b�B�2�` �i���b�F�- �7�Q�` �i�?�B�b�- �K�Q�b�i �Q�7 �i�?�2�K ���;�`�2�2�/ ���M�/
�B�b �e�y�W�- �R�8�W �b�i�`�Q�M�;�H�v ���;�`�2�2�/ �Q�M �i�?�B�b ���M�/ �R�8�W �Q�7 �b�i�m�/�2�M�i�b �M�2�B�i�?�2�` ���;�`�2�2 �M�Q�` �/�B�b���;�`�2�2 �7�Q�` �i�?�B�b ���`�;�m�K�2�M�i�X �6�Q�`
�m�b�B�M�; �i�?�2 �b�Q�+�B���H �K�2�/�B�� �b�B�i�2�b�- �9�y�W �Q�7 �i�?�2�K �b�i�`�Q�M�;�H�v ���;�`�2�2�/ �Q�M �i�?�2 �M�Q�M�@�`�2�[�m�B�`�2�K�2�M�i �Q�7 �b�T�2�+�B���H ���/�p���M�+�2�/ �b�F�B�H�H�b�-
�r�?�2�`�2 �9�y�W �Q�7 �i�?�2�K ���H�b�Q ���;�`�2�2�/ �Q�M �i�?�B�b �`�2�T�Q�`�i�- �R�8�W �M�2�B�i�?�2�` ���;�`�2�2 �M�Q�` �/�B�b���;�`�2�2 �7�Q�` �i�?�B�b ���M�/ �8�W �Q�7 �i�?�2�K �Q�M�H�v
�/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �b�i���i�2�K�2�M�i�X �h�?�2 �M�2�t�i ���`�;�m�K�2�M�i �B�b�, �1�/�B�i�B�M�; ���M�/ �+�Q�K�K�m�M�B�+���i�B�M�; �B�M�7�Q�`�K���i�B�Q�M �i�?�`�Q�m�;�? �b�Q�+�B���H
�K�2�/�B�� �b�B�i�2 �B�b �2���b�B�2�`�- ���M�/ �7�Q�` �i�?�B�b �k�8�W �Q�7 �i�?�2�K �b�i�`�Q�M�;�H�v ���;�`�2�2�/�- �8�y�W �Q�M�H�v ���;�`�2�2�/ �Q�M �i�?�B�b �b�i���i�2�K�2�M�i�- �k�y�W �Q�7 �i�?�2�K
�M�2�B�i�?�2�` ���;�`�2�2�/ �M�Q�` �/�B�b���;�`�2�2�/ ���M�/ �8�W �Q�M�H�v �/�B�b���;�`�2�2�/ �r�B�i�? �i�?�B�b ���`�;�m�K�2�M�i�X �h�?�2 �b�m�#�b�2�[�m�2�M�i �T�?���b�2 �B�b �P�T�2�M�M�2�b�b
�i�?���i �B�M�+�H�m�/�2�b �7�Q�m�` �[�m�2�b�i�B�Q�M�b�X �h�?�2 �}�`�b�i �B�b �D�Q�B�M�B�M�; �b�Q�+�B���H �K�2�/�B�� �b�B�i�2 �B�b �2���b�B�2�`�- �i�?�2 �`�2�b�T�Q�M�b�2 ���K�Q�M�; �i�?�2 �b�i�m�/�2�M�i �7�Q�`
�i�?�B�b �B�b �k�8�W �b�i�`�Q�M�;�H�v ���;�`�2�2�/ �Q�M �i�?�B�b �b�i���i�2�K�2�M�i�- �8�8�W ���;�`�2�2�/ �r�B�i�? �i�?�B�b ���`�;�m�K�2�M�i�- �R�8�W �Q�7 �i�?�2�K �M�2�B�i�?�2�` ���;�`�2�2 �M�Q�`
�/�B�b���;�`�2�2 ���M�/ �8�W �/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �`�2�T�Q�`�i�X �h�?�2 �M�2�t�i �Q�M�2 �B�b �Q�M �b�Q�+�B���H �K�2�/�B�� �b�B�i�2�b�- �D�Q�B�M�B�M�; �i�?�2 �B�M�i�2�`�2�b�i�2�/ �;�`�Q�m�T
���M�/ �+�Q�K�K�m�M�B�i�v �B�b �2���b�B�2�`�- �r�?�2�`�2 �k�y�W �b�i�`�Q�M�;�H�v ���;�`�2�2�/ �7�Q�` �i�?�B�b�- �8�y�W ���;�`�2�2�/ �Q�M �i�?�B�b �b�i���i�2�K�2�M�i�- �k�8�W �M�2�B�i�?�2�` ���;�`�2�2
�M�Q�` �/�B�b���;�`�2�2 �Q�M �i�?���i ���M�/ �8�W �/�B�b���;�`�2�2�/ �r�B�i�? �i�?�B�b �`�2�T�Q�`�i�X �A�M�7�Q�`�K���i�B�Q�M ���+�[�m�B�`�2�K�2�M�i �Q�M �b�Q�+�B���H �K�2�/�B�� �T�H���i�7�Q�`�K�b
�+���M �#�2 �/�Q�M�2 �7�`�2�2�H�v�- �7�Q�` �i�?�B�b �R�8�W �b�i�`�Q�M�;�H�v ���;�`�2�2�/�- �e�y�W �Q�7 �b�i�m�/�2�M�i�b �Q�M�H�v ���;�`�2�2�/�- �k�y�W �Q�7 �i�?�2�K �M�2�B�i�?�2�` ���;�`�2�2�/ �M�Q�`
�/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �`�2�T�Q�`�i�- ���M�/ �8�W �Q�M �i�?�2 �Q�p�2�`���H�H �b�i�m�/�2�M�i�b �/�B�b���;�`�2�2�/ ���M�/ �b�i�`�Q�M�;�H�v �/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �b�i���i�2�K�2�M�i�X
�S�m�#�H�B�b�?�B�M�; �T�Q�b�i�b �Q�M �b�Q�+�B���H �K�2�/�B�� �b�B�i�2�b �+���M �#�2 �/�Q�M�2 �7�`�2�2�H�v �B�b �i�?�2 �H���b�i �b�i���i�2�K�2�M�i�X �P�r�B�M�; �i�Q �i�?�B�b�- �j�y�W �Q�7 �i�?�2 �b�i�m�@
�/�2�M�i�b �b�i�`�Q�M�;�H�v ���;�`�2�2�/ �Q�M �i�?�B�b �7���+�i�- �9�8�W �Q�7 �i�?�2�K �Q�M�H�v ���;�`�2�2�/ �7�Q�` �i�?�B�b ���M�/ �R�8�W �Q�7 �i�?�2 �b�i�m�/�2�M�i�b �M�2�B�i�?�2�` ���;�`�2�2�/ �M�Q�`
�/�B�b���;�`�2�2�/ ���b �r�2�H�H �/�B�b���;�`�2�2 �Q�M �i�?�B�b ���`�;�m�K�2�M�i�X �h�?�2 �+�Q�M�b�2�[�m�2�M�i �T�?���b�2 �B�b �/�2�T�2�M�/�2�M�+�2�- �r�?�2�`�2 �i�?�2 �B�M�B�i�B���H �b�i���i�2�K�2�M�i
�B�b �r�?�B�H�2 �;���i�?�2�`�B�M�; �B�M�7�Q�`�K���i�B�Q�M �Q�M �T�`�Q�/�m�+�i�b�- �R�8�W �b�i�`�Q�M�;�H�v ���;�`�2�2�/ �i�?���i �b�Q�+�B���H �K�2�/�B�� �b�B�i�2 �B�b �i�?�2�B�` �}�`�b�i �T�`�B�Q�`�B�i�v�-
�j�y�W �Q�M�H�v ���;�`�2�2�/ ���b �i�?�2�B�` �}�`�b�i �T�`�B�Q�`�B�i�v�- �R�y�W �Q�7 �i�?�2 �b�i�m�/�2�M�i�b �M�2�B�i�?�2�` ���;�`�2�2 �M�Q�` �/�B�b���;�`�2�2 �7�Q�` �i�?�B�b�- �j�8�W �/�B�b���;�`�2�2 ���b
�i�?���i �B�b �M�Q�i �i�?�2�B�` �}�`�b�i �T�`�B�Q�`�B�i�v ���M�/ �R�y�W �b�i�`�Q�M�;�H�v �/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �`�2�T�Q�`�i�X �a�2���`�+�?�B�M�; �i�?�2 �T�`�Q�/�m�+�i �B�M�7�Q�`�K���i�B�Q�M
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�p�B�� �b�Q�+�B���H �K�2�/�B�� �b�B�i�2 �B�b �R�y�W �b�i�`�Q�M�;�H�v �`�2�+�Q�K�K�2�M�/�2�/ ���b �2���b�B�2�`�- �9�y�W ���H�b�Q ���;�`�2�2�/ ���b �2���b�B�2�`�- �8�y�W �M�2�B�i�?�2�` ���;�`�2�2�/ �Q�`
�M�Q�` �/�B�b���;�`�2�2�/ ���b �2���b�B�2�`�- �8�W �/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �2���b�B�2�` �`�2�T�Q�`�i�X �h�?�2 �M�2�t�i �B�b ���#�Q�m�i �i�?�2 �i�B�K�2 �b�T�2�M�i �Q�M �b�Q�+�B���H �K�2�/�B��
�b�B�i�2�b �i�?���M �Q�i�?�2�`�b �K�2�/�B�� �H�B�F�2 �Q�M�H�B�M�2 �b�?�Q�T�T�B�M�; �r�2�#�b�B�i�2�b�- �+�Q�K�T���M�v �r�2�#�b�B�i�2�b�- �2�i�+�- �7�Q�` �i�?�B�b �k�8�W �b�i�`�Q�M�;�H�v ���;�`�2�2�/ �Q�M
�m�b�B�M�; �K�Q�`�2 �i�B�K�2�- �9�y�W ���b �r�2�H�H ���;�`�2�2�/ �r�B�i�? �i�?�B�b �H�Q�M�; �i�B�K�2 �m�i�B�H�B�x�B�M�;�- �k�y�W �Q�7 �i�?�2�K �M�2�B�i�?�2�` ���;�`�2�2 �M�Q�` �/�B�b���;�`�2�2�- �R�y�W
�/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �H�Q�M�; �i�B�K�2 �m�b���;�2 ���M�/ �8�W �b�i�`�Q�M�;�H�v �/�B�b���;�`�2�2�/�X �J���F�B�M�; �+�Q�K�K�2�M�i�b �Q�` �b�?���`�B�M�; �i�?�2 �2�t�T�2�`�B�2�M�+�2 �Q�M
�T�`�Q�/�m�+�i�b ���K�Q�M�; �7�`�B�2�M�/�b �Q�M �b�Q�+�B���H �K�2�/�B�� �b�B�i�2 �B�b �k�y�W ���;�`�2�2�/ �#�v �i�?�2�K ���b �/�Q�M�2 �7�`�2�[�m�2�M�i�H�v�- �9�8�W �M�2�B�i�?�2�` ���;�`�2�2�/ �M�Q�`
�/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �b�i���i�2�K�2�M�i�- �R�8�W �/�B�b���;�`�2�2�/ ���M�/ �k�y�W �b�i�`�Q�M�;�H�v �/�B�b���;�`�2�2�/ ���b �i�?�2�v �/�Q �M�Q�i �/�Q �7�`�2�[�m�2�M�i�H�v�X �q�?�B�H�2
�i���F�B�M�; �i�?�2 �T���`�i�B�+�B�T���i�B�Q�M�- �?�2�H�T�B�M�; �7�`�B�2�M�/�b �Q�p�2�` �i�?�2 �T�`�Q�#�H�2�K�b �B�M �b�Q�+�B���H �K�2�/�B�� �b�B�i�2 �B�b �i�?�2 �}�`�b�i �b�i���i�2�K�2�M�i�- ���M�/ �7�Q�`
�i�?�B�b �8�W ���`�2 �b�i�`�Q�M�;�H�v �r�B�H�H�B�M�; �i�Q �/�Q�- �9�y�W ���;�`�2�2�/ �i�Q �?�2�H�T �i�?�2�K�- �j�y�W �M�2�B�i�?�2�` ���;�`�2�2 �M�Q�` �/�B�b���;�`�2�2 �Q�p�2�` �i�?�B�b�- �k�y�W
�/�B�b���;�`�2�2�/ �i�Q �?�2�H�T ���M�/ �8�W �b�i�`�Q�M�;�H�v �/�B�b���;�`�2�2�/ �Q�M �i�?�B�b �i�?�B�M�F�B�M�;�X �.�B�b�+�m�b�b�B�Q�M �Q�M �T�`�Q�/�m�+�i �T�`�Q�T�Q�b���H �Q�7 �i�?�2 �7�`�B�2�M�/ �Q�M
�i�?�2 �b�Q�+�B���H �K�2�/�B�� �b�B�i�2�- �k�8�W �b�i�`�Q�M�;�H�v ���;�`�2�2�/ �i�Q �T���`�i�B�+�B�T���i�2�- �k�y�W ���;�`�2�2�/ �Q�M �i�Q �T���`�i�B�+�B�T���i�2 �B�M �i�?�B�b �/�B�b�+�m�b�b�B�Q�M�- �R�8�W
�Q�7 �i�?�2�K �M�2�B�i�?�2�` ���;�`�2�2 �M�Q�` �/�B�b���;�`�2�2�- �R�y�W �/�B�b���;�`�2�2 �Q�M �i�?�B�b �T���`�i�B�+�B�T���i�B�Q�M ���M�/ �k�8�W �b�i�`�Q�M�;�H�v �/�B�b���;�`�2�2 �i�Q �T���`�i�B�+�B�T���i�2�X
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OutF lits
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1
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i =1
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�a�B�K�m�H���i�B�Q�M �b�2�i�m�T�X

�a�B�K�m�H���i�Q�` �(�k�j�)
�L�Q�* �h�Q�T�Q�H�Q�;�v �d� �d �k�. �J�2�b�?
�o�B�`�i�m���H �+�?���M�M�2�H �u�2�b�- �j �o�*�b �T�2�` �T�Q�`�i
�"�m�z�2�`�b �f �T���+�F�2�i �b�B�x�2 �8 �f �8
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���`�#�B�i�`���i�B�Q�M �_�Q�m�M�/�@�`�Q�#�B�M
�*�Q�M�;�2�b�i�B�Q�M �K�2�i�`�B�+�b ���p���B�H���#�H�2 �o�*�b�- �"�m�z�2�` �P�+�+�m�T���M�+�v

�*�`�Q�b�b�#���` �.�2�K���M�/�- �P�m�` �K�2�i�`�B�+
�h�`���{�+ �/�B�b�i�`�B�#�m�i�B�Q�M �l�M�B�7�Q�`�K�- �`���M�/�Q�K �U�8�y �t�K�H �}�H�2�b�V
�a�B�K�m�H���i�B�Q�M �h�B�K�2 �j�y�y�c�8�y�y�c�R�y�y�y �+�H�Q�+�F �+�v�+�H�2�b �T�2�` �t�K�H �}�H�2

���`�#�B�i�`���i�B�Q�M ���M�/ �Q�m�` �T�`�Q�T�Q�b�2�/ �K�2�i�?�Q�/ ���b �� �`�Q�m�i�B�M�; �i�2�+�?�M�B�[�m�2�X �h�?�2 �B�M�i�2�`�@�`�Q�m�i�2�` �i�`���M�b�K�B�b�b�B�Q�M �B�b �#���b�2�/ �Q�M �i�?�2
�*�`�2�/�B�i�@�#���b�2�/ �~�Q�r�X �1���+�? �T�?�v�b�B�+���H �+�?���M�M�2�H �B�M �`�Q�m�i�2�` �?���b �� �#�m�z�2�` �Q�7 �7�Q�m�` �~�B�i�b �r�?�2�`�2 �T���+�F�2�i �H�2�M�;�i�? �B�b �2�[�m���H �i�Q
�#�m�z�2�` �b�B�x�2�X �h�?�2 �b�B�K�m�H���i�B�Q�M �b�2�i�m�T �B�b �b�m�K�K���`�B�x�2�/ �B�M �h���#�H�2 �8�X�R�X

�A�M ���/�/�B�i�B�Q�M �i�Q �Q�m�` �M�Q�p�2�H �+�Q�M�;�2�b�i�B�Q�M �K�2�i�`�B�+ �r�2 �?���p�2 �+�?�Q�b�2�M �i�?�2 �i�?�`�2�2 �K�Q�b�i �+�Q�K�K�Q�M �m�b�2�/ �K�2�i�`�B�+�b�X �q�2
���i�i�2�M�i�B�p�2�H�v �b�i�m�/�v �+�Q�M�;�2�b�i�B�Q�M �#�v �7�Q�+�m�b�B�M�; �Q�M �B�i�b �Q�+�+�m�`�`�2�M�+�2 �B�M �i�?�2 �M�2�i�r�Q�`�F �7�Q�` �2���+�? �K�2�i�`�B�+ �m�M�/�2�` �/�B�z�2�`�2�M�i �i�v�T�2�b
�Q�7 �i�`���{�+�X �q�2 �2�t���K�B�M�2�/ �m�M�B�7�Q�`�K ���M�/ �`���M�/�Q�K �i�`���{�+ �b�+�2�M���`�B�Q�b�X �A�M �m�M�B�7�Q�`�K �i�`���{�+�- �M�Q�/�2(i; j ) �Q�M�H�v �;�2�M�2�`���i�2�b
�T���+�F�2�i�b �i�Q �M�Q�/�2(2i; 2j )�X �A�M �`���M�/�Q�K �i�`���{�+�- �2���+�? �M�Q�/�2 �`���M�/�Q�K�H�v �;�2�M�2�`���i�2�b �T���+�F�2�i�b �i�Q �2�p�2�`�v �Q�i�?�2�` �M�Q�/�2 �r�B�i�? �i�?�2
�b���K�2 �T�`�Q�#���#�B�H�B�i�v �r�?�2�`�2 �� �M�Q�/�2(i; j ) �`�2�T�`�2�b�2�M�i�b �i�?�2 �+�Q�`�2�f�`�Q�m�i�2�` �T�H���+�2�/ ���i �� �`�Q�r �Q�7i ���M�/ �+�Q�H�m�K�Mj �Q�7 �� �k�. �K�2�b�?�X

�h�?�2 �B�M�D�2�+�i�B�Q�M �Q�7 �i�`���{�+ �B�M�i�Q �i�?�2 �M�2�i�r�Q�`�F �B�b �`�2�;�m�H���i�2�/ �#�v �� �T���+�F�2�i �B�M�D�2�+�i�B�Q�M �K�2�+�?���M�B�b�K �+���H�H�2�/ �S�A�_ �U�S���+�F�2�i�b
�A�M�D�2�+�i�B�Q�M �_���i�2�V�- �B�X�2�X �� �M�Q�/�2 �i�?���i �B�M�D�2�+�i�b �Q�M ���p�2�`���;�2 �� �T���+�F�2�i �B�M�i�Q �i�?�2 �M�2�i�r�Q�`�F �2�p�2�`�v �R�y �+�v�+�H�2�b�- �B�i �?���b �� �S�A�_�4�y�X�R�X

�A�M �Q�m�` �2�t�T�2�`�B�K�2�M�i�- �b�2�p�2�`���H �`�m�M�b �r�2�`�2 �T�2�`�7�Q�`�K�2�/ �7�Q�`7 � 7 �k�.�@�J�2�b�?�X �a�B�K�m�H���i�B�Q�M�b ���`�2 �T�2�`�7�Q�`�K�2�/ �m�M�/�2�` �2���+�?
�i�`���{�+ ���M�/ �7�Q�` �2���+�? �+�Q�M�;�2�b�i�B�Q�M �K�2�i�`�B�+ �B�M �p���`�B�2�/ �S�A�_�- �i�Q �Q�#�b�2�`�p�2 �?�Q�r �+�Q�M�;�2�b�i�B�Q�M �T�`�Q�T���;���i�2�b �B�M �i�?�2 �M�2�i�r�Q�`�F ���M�/ �i�Q
�[�m���M�i�B�7�v �i�?�2 �M�m�K�#�2�` �Q�7 �B�i�b �Q�+�+�m�`�`�2�M�+�2 �X �6�Q�` �2���+�? �K�2�i�`�B�+�- �/�B�z�2�`�2�M�i �p���H�m�2�b �Q�7 �+�Q�M�;�2�b�i�B�Q�M �Q�+�+�m�`�`�2�M�+�2 ���`�2 �2�p���H�m���i�2�/
���i �/�B�z�2�`�2�M�i �i�`���{�+ �b�+�2�M���`�B�Q�b ���M�/ �/�B�z�2�`�2�M�i �B�M�D�2�+�i�B�Q�M �`���i�2�b�X

�A�M �Q�`�/�2�` �i�Q �T�`�Q�T�2�`�H�v �+�Q�M�/�m�+�i �i�?�2 �2�p���H�m���i�B�Q�M �Q�7 �Q�m�` �b�Q�H�m�i�B�Q�M�- �+���H�+�m�H���i�2�/ �T���`���K�2�i�2�`�b �r�2�`�2 �B�M�i�`�Q�/�m�+�2�/�- ���M�/
�K�Q�M�B�i�Q�`�2�/ �/�m�`�B�M�; �Q�m�` �b�B�K�m�H���i�B�Q�M�b �B�X�2�X�G�l �i�?���i �B�b �i�?�2 �`���i�2 �Q�7 �m�b���;�2 ���M�/ �2�t�T�H�Q�B�i���i�B�Q�M �Q�7 �i�?�2 �H�B�M�F�b �B�M �i�?�2 �M�2�i�r�Q�`�F�X
�h�?�B�b �T���`���K�2�i�2�` �;�B�p�2�b �m�b ���M �B�M�/�B�+���i�B�Q�M ���#�Q�m�i �i�?�2 �M�m�K�#�2�` �Q�7 �`�2�b�Q�m�`�+�2�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�2 �M�2�i�r�Q�`�F
�i�`���{�+�X �� �?�B�;�? �`���i�2 �Q�7 �G�l �;�2�M�2�`���i�2�b �� �;�Q�Q�/ �/�B�b�i�`�B�#�m�i�B�Q�M �H�Q���/ ���M�/ �p�B���#�H�2 �M�2�i�r�Q�`�F �i�Q�T�Q�H�Q�;�v �2�t�T�H�Q�B�i���i�B�Q�M�X �h�Q
�K�2���b�m�`�2 ���M�/ �i�Q �i�`���+�F �i�?�2 �+�Q�M�;�2�b�i�B�Q�M �2�p�Q�H�m�i�B�Q�M �B�M �i�?�2 �M�2�i�r�Q�`�F�- �i�?�2 �M�m�K�#�2�` �Q�7 �+�Q�M�;�2�b�i�2�/ �M�Q�/�2�b �`���i�2�*�X�L���M�/
�i�?�2 �+�Q�M�;�2�b�i�B�Q�M �Q�+�+�m�`�`�2�M�+�2 �`���i�2�*�X�P�r�2�`�2 �B�M�i�`�Q�/�m�+�2�/�X

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

Avg P acket Delay =
1
N

NX

i =1

latencyi �U�8�X�R�V

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

Throughput =
Total received f lits

number of nodes � Total cycles
�U�8�X�k�V

�r�?�2�`�2Total received f lits �`�2�T�`�2�b�2�M�i �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �`�2�+�2�B�p�2�/ �~�B�i�b �B�M �M�2�i�r�Q�`�F�- �M�m�K�#�2�` �Q�7 �M�Q�/�2�b �B�b �i�?�2
�M�m�K�#�2�` �Q�7 �M�2�i�r�Q�`�F �M�Q�/�2�b�- ���M�/ �i�Q�i���H �+�v�+�H�2�b �B�b �i�?�2 �b�B�K�m�H���i�B�Q�M �H�2�M�;�i�? �B�M �+�H�Q�+�F �+�v�+�H�2�b�X

�h�?�2 ���p�2�`���;�2 �i�?�`�Q�m�;�?�T�m�i�h�?�B�b �m�b�m���H�H�v �`�2�T�`�2�b�2�M�i�2�/ ���b �� �K�2���b�m�`�2�/ �`���i�2 �#�v �+���H�+�m�H���i�B�M�; �i�?�2 �M�m�K�#�2�` �Q�7 �b�m�+�+�2�b�b�@
�7�m�H�H�v �/�2�H�B�p�2�`�2�/ �6�H�B�i�b �/�m�`�B�M�; �i�?�2 �b�B�K�m�H���i�B�Q�M �T�2�`�B�Q�/�X �h�?�B�b �`���i�2 �B�b ���z�2�+�i�2�/ �#�v �M�2�i�r�Q�`�F �+�Q�M�;�2�b�i�B�Q�M ���M�/ �T���+�F�2�i �H�Q�b�b�-
�B�M �Q�i�?�2�` �r�Q�`�/�- �`�2�/�m�+�B�M�; �+�Q�M�;�2�b�i�B�Q�M ���M�/ �B�i�b �Q�+�+�m�`�`�2�M�+�2 �B�M �i�?�2 �M�2�i�r�Q�`�F �M�Q�/�2�b �B�b �i�`���M�b�H���i�2�/ �#�v �� �?�B�;�? �i�?�`�Q�m�;�?�T�m�i
�`���i�2 ���M�/ �� �;�Q�Q�/ �i�`���{�+ �~�m�B�/�B�i�v�X



�j�R�e ���#�/�2�H�F���/�2�` ���`�Q�m�B�- ���#�Q�m �1�H�?���b�b���M �"�2�M�v���K�B�M���- �S�B�2�`�`�2 �"�Q�m�H�2�i�- �E���K�2�H �"�2�M�?���Q�m���- ���K�B�i �E�m�K���` �a�B�M�;�?

�h���#�H�2 �8�X�k
�a�B�K�m�H���i�B�Q�M � �̀2�b�m�H�i�b �7�Q�` �b�B�K�m�H���i�B�Q�M �i�B�K�2 �4 �j�y�y �+�H�Q�+�F �+�v�+�H�2�b

���V �_�2�b�m�H�i�b �7�Q�` �_���M�/�Q�K ���M�/ �l�M�B�7�Q�`�K �i�`���{�+�- �7�Q�` �S�A�_�4�y�X�j

�_���M�/�Q�K �h�`���{�+ �l�M�B�7�Q�`�K �h�`���{�+

�J�2�i�`�B�+ �h�? �G���i �G�X�l �*�X�L �*�X�P �h�? �G���i �G�X�l �*�X�L �*�X�P

���p���B�H���#�H�2�n�o�*�b �y�X�k�8 �y�X�N�9 �9�9�W �N�k�W �R�d�W �y�X�k�9 �y�X�N�y �j�3�W �N�k�W �N�W

�*�`�Q�b�b�#���` �.�2�K���M�/ �y�X�j�k �R�X�3�8 �8�y�W �N�k�W �R�8�W �y�X�k�N �R�X�9�d �9�j�W �N�k�W �3�W

�"�m�z�2�`�n�P�+�+�m�T���M�+�v �y�X�k�R �y�X�N�8 �j�N�W �N�k�W �R�d�W �y�X�k�y �y�X�3�8 �j�k�W �N�k�W �N�W

�P�m�`�J�2�i�`�B�+ �y�X�j�3 �y�X�3�e �8�N�W �d�j�W �R�9�W �y�X�j�3 �y�X�3�R �8�N�W �d�j�W �3�W

�#�V �_�2�b�m�H�i�b �7�Q�` �_���M�/�Q�K ���M�/ �l�M�B�7�Q�`�K �i�`���{�+�- �7�Q�` �S�A�_�4�y�X�8

�_���M�/�Q�K �h�`���{�+ �l�M�B�7�Q�`�K �h�`���{�+

�J�2�i�`�B�+ �h�? �G���i �G�X�l �*�X�L �*�X�P �h�? �G���i �G�X�l �*�X�L �*�X�P

���p���B�H���p�H�2�n�o�*�b �y�X�k�d �R�X�y�j �9�d�W �N�k�W �R�d�W �y�X�k�e �y�X�N�R �9�j�W �N�k�W �R�y�W

�*�`�Q�b�b�#���` �.�2�K���M�/ �y�X�k�3 �R�X�k�8 �9�8�W �N�y�W �R�e�W �y�X�k�8 �R�X�j�N �j�d�W �N�y�W �N�W

�"�m�z�2�`�n�P�+�+�m�T���M�+�v �y�X�k�j �y�X�3�N �9�k�W �N�k�W �R�d�W �y�X�k�k �y�X�3�R �j�e�W �N�k�W �R�y�W

�P�m�`�J�2�i�`�B�+ �y�X�j�3 �y�X�d�N �8�N�W �d�j�W �R�9�W �y�X�j�3 �y�X�d�d �8�N�W �d�j�W �3�W

�+�V �_�2�b�m�H�i�b �7�Q�` �_���M�/�Q�K ���M�/ �l�M�B�7�Q�`�K �i�`���{�+�- �7�Q�` �S�A�_�4�R�X�y

�_���M�/�Q�K �h�`���{�+ �l�M�B�7�Q�`�K �h�`���{�+

�J�2�i�`�B�+ �h�? �G���i �G�X�l �*�X�L �*�X�P �h�? �G���i �G�X�l �*�X�L �*�X�P

���p���B�H���p�H�2�n�o�*�b �y�X�k�R �y�X�d�8 �j�N�W �N�k�W �R�d�W �y�X�k�y �y�X�e�9 �j�k�W �N�k�W �R�y�W

�*�`�Q�b�b�#���` �.�2�K���M�/ �y�X�k�N �R�X�k�d �9�d�W �N�y�W �R�8�W �y�X�k�9 �R�X�k�R �j�3�W �N�y�W �N�W

�"�m�z�2�`�n�P�+�+�m�T���M�+�v �y�X�k�y �y�X�d�d �j�d�W �N�k�W �R�d�W �y�X�k�y �y�X�e�e �j�R�W �N�k�W �R�y�W

�P�m�`�J�2�i�`�B�+ �y�X�j�3 �y�X�N�y �8�N�W �d�j�W �R�9�W �y�X�j�3 �y�X�3�e �8�N�W �d�j�W �3�W
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���H�b�Q �B�K�T�`�Q�p�2�/ �#�2�+���m�b�2 �i�?�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �p�Q�H�m�K�2 �B�b �+�Q�K�T�`�2�b�b�2�/�X

�j�X �q�2 �?���p�2 �+�Q�M�b�i�`�m�+�i�2�/ �� �`�2���H �/�B�b�i�`�B�#�m�i�2�/ �i�`���B�M�B�M�; �b�v�b�i�2�K �#�v �+���`�2�7�m�H�H�v �B�M�i�2�;�`���i�B�M�; �p���`�B�Q�m�b �i�`���B�M�B�M�; �b�i�`���i�2�@
�;�B�2�b�- �b�m�+�? ���b �#���i�+�? �M�Q�`�K���H�B�x���i�B�Q�M �U�"�L�V �(�k�R�)�- �H���v�2�`�@�r�B�b�2 ���/���T�i�B�p�2 �`���i�2 �b�+���H�B�M�; �U�G���_�a�V �(�R�e�) ���M�/ �b�Q �Q�M�X
�A�M �Q�m�` �i�`���B�M�B�M�; �b�v�b�i�2�K�- �r�2 �?���p�2 ���+�+�Q�K�T�H�B�b�?�2�/ �i�?�2 �_�2�b�L�2�i�@�8�y �i�`���B�M�B�M�; �B�M �k�y �K�B�M�m�i�2�b�- �r�B�i�? �i�?�2 �h�Q�T�@�R
���+�+�m�`���+�v �#�2�B�M�; �d�8�X�e�W�- ���M�/ �i�?�2 �b�+���H�B�M�; �2�{�+�B�2�M�+�v �K�Q�`�2 �i�?���M �N�d�W�X

�A�M �Q�`�/�2�` �i�Q �+�Q�K�T���`�2 �r�B�i�? �i�?�2 �2�t�B�b�i�B�M�; �/�B�b�i�`�B�#�m�i�2�/ �i�`���B�M�B�M�; �K�2�i�?�Q�/�b �B�M �i�?�2 �B�M�/�m�b�i�`�v�- �r�2 �T�`�Q�T�Q�b�2 �� �M�2�r
�T�2�`�7�Q�`�K���M�+�2 �2�p���H�m���i�B�Q�M �+�`�B�i�2�`�B�Q�M�X ���i �T�`�2�b�2�M�i�- �i�?�2 �+�Q�K�K�Q�M�H�v �m�b�2�/ �2�p���H�m���i�B�Q�M �+�`�B�i�2�`�B�Q�M �B�b �i�?�2 �i�`���B�M�B�M�; �i�B�K�2 �Q�7
�i�`���B�M�B�M�; �i�?�2 �+�H���b�b�B�+ �_�2�b�L�2�i�@�8�y �K�Q�/�2�H�- �i�Q �`�m�M �N�y �2�T�Q�+�?�b �Q�M �B�K���;�2�L�2�i �/���i���b�2�i�- ���M�/ �i�Q ���+�?�B�2�p�2 �i�?�2 �h�Q�T�@�R �p���H�B�/���i�B�Q�M
���+�+�m�`���+�v �K�Q�`�2 �i�?���M �d�8�W�X �h�?�2 �T�`�2�`�2�[�m�B�b�B�i�2 �Q�7 �i�?�B�b �2�p���H�m���i�B�Q�M �+�`�B�i�2�`�B�Q�M �B�b �i�Q ���+�?�B�2�p�2 �i�?�2 �b�T�2�+�B�}�2�/ ���+�+�m�`���+�v �r�B�i�?�B�M
�N�y �2�T�Q�+�?�b�X �q�2 �i�?�B�M�F �i�?���i �i�?�2�`�2 ���`�2 �i�r�Q �b�?�Q�`�i�+�Q�K�B�M�;�b �B�M �i�?�B�b �+�`�B�i�2�`�B�Q�M�X �6�B�`�b�i�H�v�- �i�?�2 �`�2�[�m�B�`�2�K�2�M�i �Q�7 �N�y �2�T�Q�+�?�b
�H�B�K�B�i�b �i�?�2 �`�2���H �i�`���B�M�B�M�; �b�T�2�2�/�X �.�m�2 �i�Q �i�?�2 �B�M�~�m�2�M�+�2 �Q�7 �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2�- �i�?�2 ���+�i�m���H �i�`���B�M�B�M�; �b�T�2�2�/ ���M�/ �i�`���B�M�B�M�;
�i�B�K�2 ���`�2 ���b �7�Q�H�H�Q�r�b�,

���+�i�m���H �i�`���B�M�B�M�; �b�T�2�2�/ �4 �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2� �b�B�M�;�H�2�@�:�S�l �b�T�2�2�/� �i�Q�i���H �:�S�l�b� �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v�X
���+�i�m���H �i�`���B�M�B�M�; �i�B�K�2 �4 �R�f ���+�i�m���H �i�`���B�M�B�M�; �b�T�2�2�/

���+�+�Q�`�/�B�M�;�H�v�- �.�P�q�L�"�2�M�+�? �(�k�k�) �B�b �m�b�2�/ �i�Q �2�p���H�m���i�2 �i�?�2 ���+�i�m���H �i�`���B�M�B�M�; �i�B�K�2�- �r�?�B�+�? �B�b �i�?�2 �i�`���B�M�B�M�; �i�B�K�2 �Q�7
�i�?�2 �_�2�b�L�2�i�@�8�y �K�Q�/�2�H �r�?�2�M �i�?�2 �M�m�K�#�2�` �Q�7 �2�T�Q�+�?�b �B�b �M�Q�i �H�B�K�B�i�2�/�- ���M�/ �i�?�2 �h�Q�T�@�8 �p�2�`�B�}�+���i�B�Q�M ���+�+�m�`���+�v �B�b �Q�p�2�`
�N�j�W�X

�h�?�2 �b�2�+�Q�M�/ �/�B�b���/�p���M�i���;�2 �B�b �i�?���i �/�m�2 �i�Q �i�?�2 �B�M�~�m�2�M�+�2 �Q�7 �i�?�2 �M�m�K�#�2�` �Q�7 �:�S�l�b�- �i�?�2 �+�Q�K�T���`�B�b�Q�M �Q�7 �i�`���B�M�B�M�;
�i�B�K�2 �?���b �#�2�+�Q�K�2 �� �+�Q�K�T�2�i�B�i�B�Q�M �Q�7 ���z�Q�`�/���#�H�2 �:�S�l �`�2�b�Q�m�`�+�2�b�- �r�?�B�+�? �/�Q�2�b �M�Q�i �`�2�~�2�+�i �i�?�2 ���/�p���M�i���;�2 �Q�7 �i�`���B�M�B�M�;
�K�2�i�?�Q�/�b�X �a�Q�K�2 �`�2�T�Q�`�i�b �+�Q�K�T���`�2 �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v�- �#�m�i �i�?�B�b �+�`�B�i�2�`�B�Q�M �Q�M�H�v �`�2�T�`�2�b�2�M�i�b �i�?�2 �`�2�H���i�B�p�2
�b�T�2�2�/ �Q�7 �K�m�H�i�B�@�:�S�l �i�Q �b�B�M�;�H�2�@�:�S�l �i�`���B�M�B�M�;�- ���M�/ �/�Q�2�b �M�Q�i �`�2�T�`�2�b�2�M�i �i�?�2 ���#�b�Q�H�m�i�2 �b�T�2�2�/�X �h�?�2�`�2�7�Q�`�2�- �i�?�B�b �T���T�2�`
�T�`�Q�T�Q�b�2�b �� �M�2�r �+�`�B�i�2�`�B�Q�M�@���+�i�m���H ���p�2�`���;�2 �b�B�M�;�H�2�@�:�S�l �i�`���B�M�B�M�; �i�B�K�2�, ���+�i�m���H ���p�2�`���;�2 �b�B�M�;�H�2�@�:�S�l �i�`���B�M�B�M�; �b�T�2�2�/
�4�+�Q�M�p�2�`�;�2�M�+�2 �`���i�2 � �b�B�M�;�H�2�@�:�S�l �b�T�2�2�/ � �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v ���+�i�m���H ���p�2�`���;�2 �b�B�M�;�H�2�@�:�S�l �i�`���B�M�B�M�; �i�B�K�2�4 �R�f
���+�i�m���H �b�B�M�;�H�2�@�:�S�l �i�`���B�M�B�M�; �b�T�2�2�/�X

�h�?�2 �`�2�b�i �Q�7 �i�?�B�b �T���T�2�` �B�b �Q�`�;���M�B�x�2�/ ���b �7�Q�H�H�Q�r�b�X �q�2 �r�B�H�H �/�B�b�+�m�b�b �i�?�2 �2�t�B�b�i�B�M�; �r�Q�`�F �`�2�H���i�2�/ �i�Q �i�?�B�b �T���T�2�` �B�M
�a�2�+�i�B�Q�M �k�X�R�X �h�?�2 �T�`�Q�T�Q�b�2�/ �i�`���B�M�B�M�; �K�2�i�?�Q�/�b ���M�/ �2�M�;�B�M�2�2�`�B�M�; �B�K�T�H�2�K�2�M�i���i�B�Q�M �/�2�i���B�H�b �Q�7 �i�?�2 �i�`���B�M�B�M�; �b�v�b�i�2�K �r�B�H�H
�#�2 �/�B�b�+�m�b�b�2�/ �B�M �a�2�+�i�B�Q�M �k�X�k�X �a�2�+�i�B�Q�M �j �B�b ���#�Q�m�i �i�?�2 �2�t�T�2�`�B�K�2�M�i�b ���M�/ �`�2�b�m�H�i ���M���H�v�b�B�b�X �a�2�+�i�B�Q�M �9 �+�Q�M�+�H�m�/�2�b �i�?�B�b
�T���T�2�`�X



�� �.�B�b�i�`�B�#�m�i�2�/ �L�2�m�`���H �L�2�i�r�Q�`�F �h�`���B�M�B�M�; �J�2�i�?�Q�/ �"���b�2�/ �Q�M �>�v�#�`�B�/ �:�`���/�B�2�M�i �*�Q�K�T�m�i�B�M�;�j�k�8

�k�X �J���i�2�`�B���H�b ���M�/ �J�2�i�?�Q�/�b�X

�k�X�R�X �_�2�H���i�2�/ �K���i�2�`�B���H�b�X

�k�X�R�X�R�X �:�`���/�B�2�M�i �/�2�b�+�2�M�i ���H�;�Q�`�B�i�?�K�X���i �T�`�2�b�2�M�i�- �i�?�2 �Q�T�i�B�K�B�x���i�B�Q�M �K�2�i�?�Q�/ �7�Q�` �i�`���B�M�B�M�; �/�2�2�T �M�2�m�`���H
�M�2�i�r�Q�`�F �B�b �i�?�2 �}�`�b�i�@�Q�`�/�2�` �Q�T�i�B�K�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�- �i�?���i �B�b�- �;�`���/�B�2�M�i �/�2�b�+�2�M�i �K�2�i�?�Q�/�X �h�?�2 �K�Q�b�i �+�Q�K�K�Q�M�H�v �m�b�2�/
�Q�M�2 �B�b �i�?�2 �b�i�Q�+�?���b�i�B�+ �;�`���/�B�2�M�i �/�2�b�+�2�M�i �K�2�i�?�Q�/ �U�a�:�.�V �(�k�j�)�- �r�?�B�+�? �B�b �b�B�K�T�H�2�- ���M�/ �?���b �;�Q�Q�/ �T�2�`�7�Q�`�K���M�+�2 �B�M �K���M�v
���T�T�H�B�+���i�B�Q�M�b�X �>�Q�r�2�p�2�`�- �a�:�. �?���b �� �/�B�b���/�p���M�i���;�2�- �i�?���i �B�b�- �B�i ���/�D�m�b�i�b �i�?�2 �;�`���/�B�2�M�i �m�M�B�7�Q�`�K�H�v �B�M ���H�H �/�B�`�2�+�i�B�Q�M�b�X �h�?�B�b
�K���v �+���m�b�2 �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2 �i�Q �+�?���M�;�2 �r�?�2�M �i�?�2 �i�`���B�M�B�M�; �/���i�� �B�b �b�T���`�b�2�X �A�M �`�2�+�2�M�i �v�2���`�b�- �K���M�v ���/���T�i�B�p�2
�K�2�i�?�Q�/�b �?���p�2 �#�2�2�M �T�`�Q�T�Q�b�2�/ �i�Q ���/�D�m�b�i �i�?�2 �+�m�`�`�2�M�i �;�`���/�B�2�M�i �/�B�`�2�+�i�B�Q�M ���M�/ �K���;�M�B�i�m�/�2 �i�?�`�Q�m�;�? �i�?�2 �/�B�`�2�+�i�B�Q�M ���M�/
�K���;�M�B�i�m�/�2 �Q�7 �i�?�2 �?�B�b�i�Q�`�B�+���H �;�`���/�B�2�M�i�X �h�?�2�b�2 �K�2�i�?�Q�/�b �B�M�+�H�m�/�2 ���.���J �(�k�9�)�- ���.���:�_���. �(�k�8�) ���M�/ �_�J�a�T�`�Q�T �(�k�e�)�X
�1�b�T�2�+�B���H�H�v �7�Q�` ���.���J�- �#�2�+���m�b�2 �Q�7 �B�i�b �7���b�i �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2 ���M�/ �b�i���#�H�2 �2�z�2�+�i�- �B�i �B�b �Q�7�i�2�M �m�b�2�/ �B�M �i�?�2 �B�M�/�m�b�i�`�v�X
�>�Q�r�2�p�2�`�- �i�?�2 �;�2�M�2�`���H�B�x���i�B�Q�M ���#�B�H�B�i�v �Q�7 �i�?�2�b�2 ���/���T�i�B�p�2 �K�2�i�?�Q�/�b �B�b �r�Q�`�b�2 �i�?���M �a�:�. �(�k�d�)�X �_�2�+�2�M�i�H�v�- �G�m�Q �2�i ���H�X
�T�`�Q�T�Q�b�2�/ �� �p���`�B���M�i �Q�7 ���.���J �(�k�y�)�- �r�?�B�+�? �B�b �+���H�H�2�/ ���.���"�P�l�L�.�X �"�v �H�B�K�B�i�B�M�; �i�?�2 �H�2���`�M�B�M�; �`���i�2 �B�M �� �/�v�M���K�B�+
�m�T�T�2�` ���M�/ �H�Q�r�2�` �#�Q�m�M�/�- �r�2 �+���M �b�K�Q�Q�i�?�H�v �i�`���M�b�7�Q�`�K ���.���J �i�Q �a�:�.�X ���.���"�P�l�L�. �M�Q�i �Q�M�H�v �`�2�i���B�M�b �i�?�2 �7���b�i
�+�Q�M�p�2�`�;�2�M�+�2 �+�?���`���+�i�2�`�B�b�i�B�+ �Q�7 ���.���J�- �#�m�i ���H�b�Q �?���b �i�?�2 �b�B�K�B�H���` �;�2�M�2�`���H�B�x���i�B�Q�M ���#�B�H�B�i�v ���b �a�:�.�X

�h�?�2 �;�2�M�2�`���H �T�`�Q�+�2�b�b �Q�7 �;�`���/�B�2�M�i �/�2�b�+�2�M�i �K�2�i�?�Q�/ �B�b ���b �7�Q�H�H�Q�r�b �(�k�y�)�,
�R�X �*���H�+�m�H���i�2 �i�?�2 �;�`���/�B�2�M�igt �Q�7 �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �r�B�i�? �`�2�b�T�2�+�i �i�Q �+�m�`�`�2�M�i �T���`���K�2�i�2�`x t �X
�k�X �*���H�+�m�H���i�2 �+�m�`�`�2�M�i �;�`���/�B�2�M�i �/�2�+���v�,� t = � t � mt =

p
Vt �X

�j�X �l�T�/���i�2 �T���`���K�2�i�2�`�b�,x t +1 = x t � � t � mt =
p

Vt �X
�r�?�2�`�2�-t �`�2�T�`�2�b�2�M�i�b �i�?�2 �B�i�2�`���i�B�p�2 �b�i�2�T�b�-� t �B�b �i�?�2 �+�m�`�`�2�M�i �H�2���`�M�B�M�; �`���i�2 �Q�7 �/�2�+���v�X �6�Q�` �a�:�.�-mt = gt ; Vt = I �X
�6�Q�` ���.���J�-mt = � 1 � mt � 1 + (1 � � 1) � gt �-vt = � 2 � vt � 1 + (1 � � 2) � g2

t �-Vt = diag(vt )�X �6�Q�` ���.���"�P�l�L�.�- �i�?�2
�K�2���M�B�M�;�b �Q�7 �i�?�2 �b�v�K�#�Q�H�b ���`�2 �i�?�2 �b���K�2 ���b ���.���J�- �r�B�i�? �i�?�2 �p���H�m�2 �Q�7� t �

p
Vt �H�B�K�B�i�2�/ �r�B�i�?�B�M �i�?�2 �m�T�T�2�` ���M�/ �H�Q�r�2�`

�#�Q�m�M�/���`�B�2�b�X �A�7� t �
p

Vt �2�t�+�2�2�/�b �i�?�2 �#�Q�m�M�/���`�B�2�b�- �B�i �r�B�H�H �#�2 �i�`�m�M�+���i�2�/�- ���M�/ �i�?�2 �m�T�T�2�` ���M�/ �H�Q�r�2�` �#�Q�m�M�/�b �r�B�H�H �#�2
���/�D�m�b�i�2�/ �/�v�M���K�B�+���H�H�v�X �6�B�M���H�H�v�- �B�i �r�B�H�H �+�Q�M�p�2�`�;�2 �i�Q �i�?�2 �H�2���`�M�B�M�; �`���i�2� �Q�7 �a�:�.�- �i�Q �}�M�B�b�? �i�?�2 �b�K�Q�Q�i�? �i�`���M�b�B�i�B�Q�M
�7�`�Q�K ���.���"�P�l�L�. �i�Q �a�:�.�X� 1 ���M�/� 2 ���`�2 �i�?�2 �/�2�7���m�H�i �?�v�T�2�`�T���`���K�2�i�2�`�b�X

�k�X�R�X�k�X �.�B�b�i�`�B�#�m�i�2�/ �i�`���B�M�B�M�; �Q�T�i�B�K�B�x���i�B�Q�M �K�2�i�?�Q�/�X
�R�V �h� �̀��B�M�B�M�; ���+�+�m� �̀��+�v �Q�T�i�B�K�B�x���i�B�Q�M�X�A�M �i�?�2 �2�`�� �Q�7 �b�K���H�H �#���i�+�? �i�`���B�M�B�M�;�- �i�?�2�`�2 ���T�T�2���`�b �K���M�v �i�`���B�M�B�M�; �i�`�B�+�F�b

�7�Q�` �B�K�T�`�Q�p�B�M�; �i�?�2 �i�`���B�M�B�M�; ���+�+�m�`���+�v�- �r�?�B�+�? �+���M �b�i�B�H�H �#�2 �m�b�2�/ �7�Q�` �H���`�;�2 �#���i�+�? �i�`���B�M�B�M�;�X �A�Q�z�2 �2�i ���H�X �B�M�i�`�Q�/�m�+�2�/
�i�?�2 �"���i�+�?�L�Q�`�K �i�2�+�?�M�Q�H�Q�;�v �(�k�R�)�- �r�?�B�+�? �M�Q�`�K���H�B�x�2�b �i�?�2 �7�2���i�m�`�2�b �B�M �i�?�2 �?�B�/�/�2�M �H���v�2�`�b �i�Q ���p�Q�B�/ �i�?�2 �;�`���/�B�2�M�i
�p���M�B�b�?�B�M�;�X ���i �T�`�2�b�2�M�i�- �B�i �?���b �#�2�+�Q�K�2 �i�?�2 �b�i���M�/���`�/ �i�`���B�M�B�M�; �K�Q�/�m�H�2 �7�Q�` ���H�K�Q�b�i �2�p�2�`�v �/�2�2�T �H�2���`�M�B�M�; �7�`���K�2�r�Q�`�F�X
�h�?�2 �B�M�B�i�B���H�B�x���i�B�Q�M �Q�7 �r�2�B�;�?�i�b �r�B�H�H ���H�b�Q ���z�2�+�i �i�?�2 �}�M���H �`�2�b�m�H�i�X �1���`�H�v�- �:���m�b�b�B���M �/�B�b�i�`�B�#�m�i�B�Q�M �(�R�) �B�b �m�b�2�/ �7�Q�` �r�2�B�;�?�i
�B�M�B�i�B���H�B�x���i�B�Q�M�X �G���i�2�`�- �s���p�B�2�` �B�M�B�i�B���H�B�x���i�B�Q�M �(�k�3�)�- �E���B�J�B�M�; �B�M�B�i�B���H�B�x���i�B�Q�M �(�k�N�) ���M�/ �Q�i�?�2�` �K�Q�`�2 ���/�p���M�+�2�/ �B�M�B�i�B���H�B�x���i�B�Q�M
�i�2�+�?�M�Q�H�Q�;�B�2�b ���`�2 �T�`�Q�T�Q�b�2�/�X �A�M ���/�/�B�i�B�Q�M�- �r�2�B�;�?�i �/�2�+���v �B�b �m�b�2�/ �7�Q�` �r�2�B�;�?�i �`�2�;�m�H���`�B�x���i�B�Q�M �#�vl1 � norm �- �r�?�B�+�? �+���M
�B�K�T�`�Q�p�2 �i�?�2 �;�2�M�2�`���H�B�x���i�B�Q�M ���#�B�H�B�i�v �Q�7 �i�?�2 �K�Q�/�2�H�X

�A�M �Q�`�/�2�` �i�Q �Q�p�2�`�+�Q�K�2 �i�?�2 �B�M�?�2�`�2�M�i �Q�T�i�B�K�B�x���i�B�Q�M �/�B�{�+�m�H�i�v �(�R�k�) ���M�/ �;�2�M�2�`���H�B�x���i�B�Q�M �T�`�Q�#�H�2�K �Q�7 �H���`�;�2 �#���i�+�?
�i�`���B�M�B�M�; �(�R�d�- �R�3�)�- �K�Q�`�2 �b�T�2�+�B�}�+ �i�`���B�M�B�M�; �b�F�B�H�H�b ���`�2 �`�2�[�m�B�`�2�/�X �:�Q�v���H �2�i ���H�X �T�`�Q�T�Q�b�2�/ ���M �B�K�T�`�Q�p�2�/ �p�2�`�b�B�Q�M �Q�7 �a�:�.
�(�R�k�)�- �r�?�B�+�? �?���b �H�B�M�2���` �b�+���H�B�M�; �Q�M �i�?�2 �H�2���`�M�B�M�; �`���i�2�X ���i �i�?�2 �b���K�2 �i�B�K�2�- �i�?�2 �r���`�K�m�T �b�+�?�2�K�2 �B�b �b�2�i �m�T �#�2�7�Q�`�2 �i�?�2
�H�B�M�2���` �b�+���H�B�M�;�- �i�?���i �B�b�- �� �b�K���H�H �H�2���`�M�B�M�; �`���i�2 �B�b �m�b�2�/ ���i �i�?�2 �#�2�;�B�M�M�B�M�; ���M�/ �i�?�2�M �B�i �B�b �b�r�B�i�+�?�2�/ �#���+�F �i�Q �i�?�2 �H���`�;�2
�H�2���`�M�B�M�; �`���i�2 �r�?�2�M �i�?�2 �i�`���B�M�B�M�; �T�`�Q�+�2�b�b �B�b �b�i���#�H�2�X �:�Q�Q�;�H�2 �(�j�y�) ���M�/ �a�Q�M�v �(�R�8�) ���/�Q�T�i �i�?�2 �b�i�`���i�2�;�v �Q�7 �;�`���/�m���H�H�v
�B�M�+�`�2���b�B�M�; �i�?�2 �#���i�+�? �b�B�x�2 �i�Q �2�M�b�m�`�2 �i�?�2 �b�i���#�B�H�B�i�v �Q�7 �i�?�2 �H���`�;�2 �#���i�+�? �i�`���B�M�B�M�; �T�`�Q�+�2�b�b�X �"�2�+���m�b�2 �i�?�2 �/�B�z�2�`�2�M�+�2
�#�2�i�r�2�2�M �i�?�2 �r�2�B�;�?�i �;�`���/�B�2�M�i �M�Q�`�K�b �Q�7 �2���+�? �H���v�2�` �B�M �M�2�m�`���H �M�2�i�r�Q�`�F �H�2���/�b �i�Q �i�?�2 �B�M�b�i���#�B�H�B�i�v �Q�7 �i�`���B�M�B�M�;�- �(�R�e�)
�T�`�Q�T�Q�b�2�/ �� �H���v�2�`�@�r�B�b�2 ���/���T�i�B�p�2 �H�2���`�M�B�M�; �`���i�2 �b�+���H�B�M�; �b�i�`���i�2�;�v �+���H�H�2�/ �G���_�a�- �r�?�B�+�? ���/�D�m�b�i�b �H�2���`�M�B�M�; �`���i�2 �Q�7 �2���+�?
�H���v�2�` �#�v �K�m�H�i�B�T�H�v�B�M�; �#�vkwk2 =k5 wk2�- �r�?�2�`�2w �B�b �i�?�2 �r�2�B�;�?�i �Q�7 �2���+�? �H���v�2�`�X �G���_�a ���+�?�B�2�p�2�/ �2�t�+�2�H�H�2�M�i �`�2�b�m�H�i�b �B�M
�i�?�2 �b�m�T�2�` �H���`�;�2 �#���i�+�? �i�`���B�M�B�M�; �i���b�F�b�X

�k�V �h� �̀��B�M�B�M�; �b�T�2�2�/ �Q�T�i�B�K�B�x���i�B�Q�M�X�h�?�2 �T�`�2�+�Q�M�/�B�i�B�Q�M �Q�7 �i�`���B�M�B�M�; �b�T�2�2�/ �Q�T�i�B�K�B�x���i�B�Q�M �B�b �i�?���i �i�?�2�`�2 �B�b �M�Q �H�Q�b�b
�Q�7 �i�?�2 �i�`���B�M�B�M�; ���+�+�m�`���+�v�- �b�Q �i�`���B�M�B�M�; �b�T�2�2�/ �Q�T�i�B�K�B�x���i�B�Q�M �M�2�2�/�b �i�Q �+�Q�Q�T�2�`���i�2 �r�B�i�? �i�?�2 ���#�Q�p�2 �i�`���B�M�B�M�; ���+�+�m�`���+�v
�Q�T�i�B�K�B�x���i�B�Q�M �i�2�+�?�M�B�[�m�2�b�X �P�M �i�?�B�b �#���b�B�b�- �Q�T�i�B�K�B�x���i�B�Q�M ���M�/ �B�K�T�`�Q�p�2�K�2�M�i �+���M �#�2 �K���/�2 �B�M �i�?�2 ���b�T�2�+�i�b �Q�7 �b�B�M�;�H�2�@
�:�S�l �b�T�2�2�/�- �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2 ���M�/ �K�m�H�i�B�@�:�S�l �+�Q�K�K�m�M�B�+���i�B�Q�M�X ���F�B�#�� �2�i ���H�X �(�R�j�) �}�M�B�b�?�2�/ �_�2�b�L�2�i�@�8�y �i�`���B�M�B�M�;
�B�M �R�8 �K�B�M�m�i�2�b �i�?�`�Q�m�;�? �_�J�a�T�`�Q�T �r���`�K�m�T �b�+�?�2�K�2 ���M�/ �i�?�2 ���/�Q�T�i�B�Q�M �Q�7 �"�L �r�B�i�?�Q�m�i �b�H�B�/�B�M�; ���p�2�`���;�2�X �_�2�b�L�2�i�@�8�y
�i�`���B�M�B�M�; �?���b �#�2�2�M �+�Q�K�T�H�2�i�2�/ �B�M �e�X�e �K�B�M�m�i�2�b �i�?�`�Q�m�;�? �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �+�Q�K�T�m�i�B�M�;�- �i�2�M�b�Q�` �7�m�b�B�Q�M �(�j�k�)�- �?�B�2�`���`�+�?�B�+���H
���M�/ �?�v�#�`�B�/ �;�`���/�B�2�M�i �+�Q�H�H�2�+�i�B�p�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �#�v �C�B�� �2�i ���H�X �(�j�R�)�X �A�M ���/�/�B�i�B�Q�M�- �(�R�k�) ���M�/ �(�R�8�) �?���p�2 �B�K�T�`�Q�p�2�/ �i�?�2



�j�k�e �w�?�2�M �G�m�- �J�2�M�; �G�m�- �u���M �G�B���M�;

�+�Q�H�H�2�+�i�B�p�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �T���`�i�- ���K�Q�M�; �r�?�B�+�? �(�R�k�) �?���b ���/�Q�T�i�2�/ �`�2�+�m�`�b�B�p�2 �?���H�p�B�M�; �(�j�j�) ���M�/ �/�Q�m�#�H�B�M�; ���H�;�Q�`�B�i�?�K
�(�j�9�) ���M�/ �(�R�8�) �?���b ���/�Q�T�i�2�/ �k�.�@�h�Q�`�m�b ���H�H�@�`�2�/�m�+�2�X

�k�X�k�X �J�2�i�?�Q�/�b �B�M �i�?�B�b �T���T�2�`�X

�k�X�k�X�R�X �>�v�#�`�B�/ �;�`���/�B�2�M�i �/�2�b�+�2�M�i�X�P�m�` �;�Q���H �B�b �i�Q �T�`�Q�T�Q�b�2 �� �;�`���/�B�2�M�i �/�2�b�+�2�M�i �K�2�i�?�Q�/�- �r�?�B�+�? �+���M �M�Q�i
�Q�M�H�v �2�M�b�m�`�2 �7���b�i �+�Q�M�p�2�`�;�2�M�+�2�- �#�m�i ���H�b�Q �K���B�M�i���B�M �i�?�2 ���/�p���M�i���;�2�b �Q�7 �H�B�M�2���` �b�+���H�B�M�; �a�:�. �B�M �H���`�;�2 �#���i�+�? �i�`���B�M�B�M�;�X
�A�M�b�T�B�`�2�/ �#�v ���.���"�P�l�L�.�- �r�2 �T�`�Q�T�Q�b�2 ���M �B�K�T�`�Q�p�2�/ �p�2�`�b�B�Q�M�- �+���H�H�2�/ �H�B�M�2���` �b�+���H�B�M�; ���.���"�P�l�L�.�- �r�?�B�+�? �b�T�2�+�B�}�2�b
�i�?�2 �7�Q�H�H�Q�r�B�M�; �`�2�b�i�`�B�+�i�B�Q�M�b�,

�� �m�T�T�2�` �#�Q�m�M�/

Bu = lr � N +
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�� �H�Q�r�2�` �#�Q�m�M�/
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� �
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Vt ; B l ; Bu )

�r�?�2�`�2�-lr �`�2�T�`�2�b�2�M�i�b �i�?�2 �H�2���`�M�B�M�; �`���i�2 �Q�7 �a�:�. �B�M �b�B�M�;�H�2�@�:�S�l �#���i�+�?�@�b�B�x�2�XN �B�b �i�?�2 �M�m�K�#�2�` �Q�7 �:�S�l�b�- �r�?�B�+�?
�K�2���M�r�?�B�H�2 �b�2�`�p�2�b ���b �i�?�2 �H�B�M�2���` �b�+���H�B�M�; �`���i�2�X �"�v �+�Q�K�T���`�B�M�; �r�B�i�? �i�?�2 �Q�`�B�;�B�M���H ���.���"�P�l�L�.�- �r�2 �b�+���H�2 �i�?�2 �H�2���`�M�B�M�;
�`���i�2 �i�Qlr � N �Xt �B�b �i�?�2 �+�m�`�`�2�M�i �2�T�Q�+�?�XT �B�b �i�?�2 �T�`�2�b�2�i ���.���"�P�l�L�. �K���t�B�K���H �2�T�Q�+�?�X� �B�b �i�?�2 �B�M�B�i�B���H �H�2���`�M�B�M�;
�`���i�2�X �*�H�B�T �B�M�/�B�+���i�2�b �i�?���i �i�?�2 �p���H�m�2 �B�b �H�B�K�B�i�2�/ �i�Q �i�?�2 �m�T�T�2�` ���M�/ �H�Q�r�2�` �#�Q�m�M�/�b�- �r�B�i�? �i�?�2 �2�t�+�2�2�/�B�M�; �T���`�i �#�2�B�M�;
�i�`�m�M�+���i�2�/�X �h�?�2�`�2�7�Q�`�2�- �r�?�2�Mt �B�M�+�`�2���b�2�b �7�`�Q�K0 �i�QT�-Bu �/�2�+�`�2���b�2�b �7�`�Q�K+ 1 �i�Qlr � N �- �r�?�B�H�2B l �B�M�+�`�2���b�2�b �7�`�Q�K
0 �i�Qlr � N �X �q�?�2�MBu = + 1 �-B l = 0 �- �i�?�2 �;�`���/�B�2�M�i �/�2�b�+�2�M�i �K�2�i�?�Q�/ �B�b ���.���J�c �q�?�2�MBu = B l = lr � N �- �i�?�2
�;�`���/�B�2�M�i �/�2�b�+�2�M�i �K�2�i�?�Q�/ �B�b �H�B�M�2���` �b�+���H�B�M�; �a�:�.�X �"�v �i�?�B�b�- �B�M�b�B�/�2 �2���+�? �2�T�Q�+�?�- �i�?�2 �b�K�Q�Q�i�? �i�`���M�b�B�i�B�Q�M �7�`�Q�K ���.���J
�i�Q �H�B�M�2���` �b�+���H�B�M�; �a�:�. �B�b �+�Q�K�T�H�2�i�2�/�X

�A�M �Q�`�/�2�` �i�Q �7�m�`�i�?�2�` �2�M�b�m�`�2 �i�?�2 �b�i���#�B�H�B�i�v ���M�/ �;�2�M�2�`���H�B�x���i�B�Q�M �Q�7 �i�?�2 �i�`���B�M�B�M�;�- �r�2 �Q�M�H�v �i���F�2 �i�?�2 �H�B�M�2���` �b�+���H�B�M�;
���.���"�P�l�L�. ���b �i�?�2 �r���`�K�m�T �b�+�?�2�K�2�X ���7�i�2�`T �2�T�Q�+�?�b�- �i�?�2 �H�2���`�M�B�M�; �`���i�2 �/�2�+���v �T�`�Q�+�2�b�b �Q�7 �a�:�. �b�i���`�i�b �7�`�Q�K �i�?�2
�H�2���`�M�B�M�; �`���i�2 �Q�7lr � N �m�M�i�B�H �i�?�2 �i�`���B�M�B�M�; �+�Q�M�p�2�`�;�2�M�+�2�X �A�M ���/�/�B�i�B�Q�M �i�Q �i�?�2 ���#�Q�p�2�- �r�2 ���/�Q�T�i �G���_�a �B�M �a�:�. �b�i���;�2
�i�Q ���/���T�i�B�p�2�H�v ���/�D�m�b�i �i�?�2 �H�2���`�M�B�M�; �`���i�2 �Q�7 �2���+�? �H���v�2�`�X

�h�Q �b�m�K �m�T�- �i�?�2 �+�Q�K�T�H�2�i�2 ���.���"�P�l�L�. �r���`�K�m�T �Y �H�B�M�2���` �b�+���H�B�M�; �a�:�. �K�2�i�?�Q�/ �B�b ���b �7�Q�H�H�Q�r�b�,
�6�Q�` �2�T�Q�+�?= 1 : T

�R�X �*���H�+�m�H���i�2 �i�?�2 �;�`���/�B�2�M�igt �Q�7 �i�?�2 �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �+�m�`�`�2�M�i �T���`���K�2�i�2�`x t �X
�k�X ���p�2�`���;�2 �i�?�2 �;�`���/�B�2�M�i �#�v �b�H�B�/�B�M�;�,

mt = � 1 � m( t � 1) + (1 � � 1) � gt

�j�X

vt = � 2 � vt � 1 + (1 � � 2) � g2
t ; Vt = diag(vt )

�9�X �a�+���H�2 ���M�/ �H�B�K�B�i �i�?�2 �H�2���`�M�B�M�; �`���i�2 �i�Q �i�?�2 �b�2�i �`���M�;�2�,

�=
p

Vt = Clip (�=
p

Vt ; B l ; Bu )

�8�X �*���H�+�m�H���i�2 �i�?�2 �+�m�`�`�2�M�i �;�`���/�B�2�M�i �/�2�+���v�,

� t = � � mt =
p

Vt

�e�X �l�T�/���i�2 �T���`���K�2�i�2�`�b�,

x t +1 = x t � � � mt =
p

Vt



�� �.�B�b�i�`�B�#�m�i�2�/ �L�2�m�`���H �L�2�i�r�Q�`�F �h�`���B�M�B�M�; �J�2�i�?�Q�/ �"���b�2�/ �Q�M �>�v�#�`�B�/ �:�`���/�B�2�M�i �*�Q�K�T�m�i�B�M�;�j�k�d

�6�Q�` �2�T�Q�+�?= T + 1 : 90
�R�X �*���H�+�m�H���i�2 �i�?�2 �;�`���/�B�2�M�igt �Q�7 �i�?�2 �Q�#�D�2�+�i�B�p�2 �7�m�M�+�i�B�Q�M �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �+�m�`�`�2�M�i �T���`���K�2�i�2�`x t �X
�k�X �G�2���`�M�B�M�; �`���i�2 �/�2�+�`�2���b�2�b �2�t�T�Q�M�2�M�i�B���H�H�v�,

� t = lr � N � � epoch

�j�X �G���v�2�`�@�r�B�b�2 ���/���T�i�B�p�2 �H�2���`�M�B�M�; �`���i�2 �b�+���H�B�M�;�,

� t = LARS (� t )

�9�X �l�T�/���i�2 �T���`���K�2�i�2�`�b�,

x t +1 = x t � � t � gt

�r�?�2�`�2� �B�b �i�?�2 �/�2�7���m�H�i �?�v�T�2�`�T���`���K�2�i�2�`�X
�h�?�2 �2�t�T�2�`�B�K�2�M�i�b �B�M �a�2�+�i�B�Q�M �j �b�?�Q�r �i�?���i �+�Q�K�T���`�2�/ �r�B�i�? �m�b�B�M�; �Q�M�H�v �i�?�2 ���.���"�P�l�L�. �Q�` �i�?�2 �H�B�M�2���` �b�+���H�B�M�;

�a�:�.�- ���.���"�P�l�L�. �r���`�K�m�T �Y �H�B�M�2���` �b�+���H�B�M�; �a�:�. �r�B�H�H �T�`�Q�/�m�+�2 �?�B�;�?�2�` �i�`���B�M�B�M�; ���+�+�m�`���+�v�X

�k�X�k�X�k�X �:�`���/�B�2�M�i �+�Q�K�T�m�i�B�M�; �r�B�i�? �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M�X�h�?�2 �;�`���/�B�2�M�i �+�Q�K�T�m�i�B�M�; �r�B�i�? �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M
�b�+�?�2�K�2 �B�M �i�?�B�b �T���T�2�` �B�b �b�B�K�B�H���` �i�Q �i�?���i �B�M �(�j�R�)�X �A�M �i�?�2 �T�`�Q�+�2�b�b �Q�7 �7�Q�`�r���`�/ ���M�/ �#���+�F �T�`�Q�T���;���i�B�Q�M�- �6�S�R�e �T�`�2�+�B�b�B�Q�M
�B�b �m�b�2�/ �7�Q�` �+�Q�K�T�m�i�B�M�;�c �B�M �i�?�2 �r�2�B�;�?�i �m�T�/���i�B�M�; �T�`�Q�+�2�b�b�- �6�S�j�k �T�`�2�+�B�b�B�Q�M �B�b �m�b�2�/ �7�Q�` �m�T�/���i�B�M�;�X �h�?�B�b �T���T�2�` �K���F�2�b
�i�?�2 �7�Q�H�H�Q�r�B�M�; �B�K�T�`�Q�p�2�K�2�M�i�b �i�Q �i�?�B�b �b�+�?�2�K�2�,

�R�X �a�B�M�+�2 �i�?�2 �M�m�K�2�`�B�+���H �`�2�T�`�2�b�2�M�i���i�B�Q�M �`���M�;�2 �Q�7 �6�S�R�e �B�b �7���` �b�K���H�H�2�` �i�?���M �6�S�j�k�- �i�?�2 �+�Q�M�p�2�`�b�B�Q�M �7�`�Q�K �6�S�j�k �i�Q
�6�S�R�e �K���v �+���m�b�2 �b�2�`�B�Q�m�b �Q�T�i�B�K�B�x���i�B�Q�M �T�`�Q�#�H�2�K�b �b�m�+�? ���b �i�Q�Q �b�K���H�H �r�2�B�;�?�i ���M�/ �;�`���/�B�2�M�i �#�2�B�M�; �i�`�m�M�+���i�2�/
�i�Q �y�- �`�2�b�m�H�i�B�M�; �B�M �;�`���/�B�2�M�i �p���M�B�b�?�B�M�;�X ���7�i�2�` �i�?�2 �7�Q�`�r���`�/ �T�`�Q�T���;���i�B�Q�M �B�b �+�Q�K�T�H�2�i�2�/�- �r�2 �K�m�H�i�B�T�H�v �i�?�2 �H�Q�b�b
�#�v �� �b�+���H�B�M�; �7���+�i�Q�`�- ���M�/ �i�?�2�M �+�Q�M�i�B�M�m�2 �r�B�i�? �#���+�F�T�`�Q�T���;���i�B�Q�M�- �r�?�B�+�? �B�b �2�[�m�B�p���H�2�M�i �i�Q �i�?�2 �b���K�2 �b�+���H�B�M�;
�r�?�2�M �+���H�+�m�H���i�B�M�; �i�?�2 �;�`���/�B�2�M�i�X �h�?�B�b �B�K�T�`�Q�p�2�K�2�M�i ���p�Q�B�/�b �i�Q�Q �b�K���H�H �;�`���/�B�2�M�i �p���H�m�2�X �J�2���M�r�?�B�H�2�- �B�i �B�b ���H�b�Q
�2���b�v �7�Q�` �B�K�T�H�2�K�2�M�i���i�B�Q�M�X

�k�X �A�M �i�?�2 �T�`�Q�+�2�b�b �Q�7 �7�Q�`�r���`�/ �T�`�Q�T���;���i�B�Q�M ���M�/ �#���+�F�T�`�Q�T���;���i�B�Q�M�- �i�?�2 �Q�T�2�`���i�Q�`f �r�B�i�?jf (x)j � x �b�?�Q�m�H�/ �#�2
���p�Q�B�/�2�/ �i�Q �#�2 �+���H�+�m�H���i�2�/ �m�M�/�2�` �6�S�R�e�- �#�2�+���m�b�2 �i�?�2 �+�Q�K�T�m�i�B�M�; �`�2�b�m�H�i�b �K���v �Q�p�2�`�~�Q�r �i�?�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M
�`���M�;�2 �Q�7 �6�S�R�e�- �r�?�B�+�? �K���F�2�b �i�?�2 �M�m�K�2�`�B�+���H ���+�+�m�`���+�v �/�2�p�B���i�2 �;�`�2���i�H�v�X �h�?�2 �b�T�2�+�B�}�+ �Q�T�2�`���i�Q�`�b �B�M�+�H�m�/�2�,
�2�t�T�- �b�[�m���`�2�- �H�Q�; ���M�/ �+�`�Q�b�b �2�M�i�`�Q�T�v �H�Q�b�b�X

�j�X �A�M �i�?�2 �+�Q�H�H�2�+�i�B�p�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �T�`�Q�+�2�b�b�- �i�?�2 �;�`���/�B�2�M�i �Q�7 �6�S�R�e �B�M�b�i�2���/ �Q�7 �6�S�j�k �B�b �i�`���M�b�K�B�i�i�2�/ �/�m�`�B�M�;
�;�`���/�B�2�M�i ���;�;�`�2�;���i�B�Q�M�- �r�?�B�+�? �`�2�/�m�+�2�b �i�?�2 �i�`���{�+ ���M�/ �b���p�2�b �i�?�2 �#���M�/�r�B�/�i�?�X

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

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

�R�V �J�m�H�i�B�@�:�S�l �"�L�X�*�Q�K�T���`�2�/ �r�B�i�? �i�?�2 �Q�`�B�;�B�M���H �"�L�- �i�?�2 �7�Q�H�H�Q�r�B�M�; �+�Q�M�b�i�`�m�+�i�B�Q�M�b �M�2�2�/ �i�Q �#�2 ���T�T�H�B�2�/ �B�M �i�?�2
�K�2���M ���M�/ �p���`�B���M�+�2 �b�i���i�B�b�i�B�+�b �Q�7 �"�L �Q�M �K�m�H�i�B�@�:�S�l�,

�A�M �2���+�? �B�i�2�`���i�B�Q�M�- �i�?�2 �#���i�+�? �b�B�x�2 ���H�H�Q�+���i�2�/ �i�Q �2���+�? �:�S�l �`�2�K���B�M�b �m�M�+�?���M�;�2�/�X �6�Q�` �M�2�m�`���H �M�2�i�r�Q�`�F�b �r�B�i�? �"�L
�H���v�2�`�- �7�Q�`�r���`�/ �H�Q�b�b �+�Q�K�T�m�i�B�M�; �/�2�T�2�M�/�b �Q�M �i�?�2 �K�2���M ���M�/ �p���`�B���M�+�2 �b�i���i�B�b�i�B�+�b �Q�7 �2���+�? �b�B�M�;�H�2�@�:�S�l �#���i�+�?�X �A�7 �i�?�2
�b�B�M�;�H�2�@�:�S�l �#���i�+�? �b�B�x�2 �+�?���M�;�2�b�- �i�?�2 �H�Q�b�b �7�m�M�+�i�B�Q�M �+�?���M�;�2�b�- �B�M�p���H�B�/���i�B�M�; �i�?�2 �T�`�2�K�B�b�2 �Q�7 �H�B�M�2���` �b�+���H�B�M�; �(�R�k�)�X

�A�M �2���+�? �B�i�2�`���i�B�Q�M�- �i�?�2 �K�2���M ���M�/ �p���`�B���M�+�2 �Q�7 �"�L ���`�2 �+���H�+�m�H���i�2�/ �B�M �i�?�2 �#���i�+�? �Q�7 �2���+�? �:�S�l �`�2�b�T�2�+�i�B�p�2�H�v�- ���M�/
�i�?�2 �b�i���i�B�b�i�B�+�b �#�2�i�r�2�2�M �K�m�H�i�B�T�H�2 �:�S�l�b ���`�2 �M�Q�i �+���`�`�B�2�/ �Q�m�i�X �P�M �i�?�2 �Q�M�2 �?���M�/�- �i�?�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �#���M�/�r�B�/�i�?
�#�2�i�r�2�2�M �K�m�H�i�B�T�H�2 �:�S�l�b �+���M �#�2 �b���p�2�/�X �P�M �i�?�2 �Q�i�?�2�` �?���M�/�- �i�?�2 �H�Q�b�b �+�Q�K�T�m�i�B�M�; �Q�7 �2���+�? �:�S�l �B�b �B�M�/�2�T�2�M�/�2�M�i ���M�/
�/�Q�2�b �M�Q�i ���z�2�+�i �2���+�? �Q�i�?�2�`�- �K�2�2�i�B�M�; �i�?�2 �T�`�2�K�B�b�2 ���b�b�m�K�T�i�B�Q�M �Q�7 �i�?�2 �H�B�M�2���` �b�+���H�B�M�;�X

�h�?�2 �Q�`�B�;�B�M���H �"�L �K�2���M ���M�/ �p���`�B���M�+�2 �+���H�+�m�H���i�B�M�; �K�2�i�?�Q�/ �B�b �K�Q�p�B�M�; ���p�2�`���;�2 �Q�7 �i�?�2 �b�i���i�B�b�i�B�+���H �p���H�m�2 �Q�7 �2���+�?
�B�i�2�`���i�B�Q�M�X �q�?�2�M �i�?�2 �#���i�+�? �B�b �H���`�;�2 �2�M�Q�m�;�?�- �i�?�2 �+�Q�K�T�m�i�B�M�; �`�2�b�m�H�i �Q�7 �i�?�2 �K�Q�p�B�M�; ���p�2�`���;�2 �B�b �`�2�H���i�B�p�2�H�v �B�M���+�+�m�`���i�2
�(�R�j�)�X �h�?�2�`�2�7�Q�`�2�- �r�2 �Q�M�H�v �+�Q�M�b�B�/�2�` �i�?�2 �H���b�i �B�i�2�`���i�B�Q�M�- ���M�/ �m�b�2 �+�Q�H�H�2�+�i�B�p�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �i�Q �+���H�+�m�H���i�2 �i�?�2 �b�i���i�B�b�i�B�+���H
���p�2�`���;�2 �Q�p�2�` ���H�H �:�S�l�b�X �"�2�+���m�b�2 �H���`�;�2�@�b�+���H�2 ���+�+�m�K�m�H���i�B�Q�M �Q�T�2�`���i�B�Q�M �B�b �`�2�[�m�B�`�2�/�- �B�M �Q�`�/�2�` �i�Q ���p�Q�B�/ �i�?�2 �M�m�K�#�2�`
�p���H�m�2 �`���M�;�2 �Q�p�2�`�~�Q�r�- �r�2 �2�K�T�H�Q�v �6�S�j�k �T�`�2�+�B�b�B�Q�M�X



�j�k�3 �w�?�2�M �G�m�- �J�2�M�; �G�m�- �u���M �G�B���M�;

�k�V �q�2�B�;�?�i �B�M�B�i�B���H�B�x���i�B�Q�M�X�h�?�B�b �T���T�2�` ���/�Q�T�i�b �i�?�2 �7�Q�H�H�Q�r�B�M�; �B�M�B�i�B���H�B�x���i�B�Q�M �K�2�i�?�Q�/�b�,
�R�X �6�Q�` �i�?�2 �+�Q�M�p�Q�H�m�i�B�Q�M �H���v�2�`�b�- �i�?�2 �E���B�J�B�M�; �:���m�b�b�B���M �B�M�B�i�B���H�B�x���i�B�Q�M �(�k�3�) �B�b ���T�T�H�B�2�/�- �i�?���i �B�b�- �i�?�2 �B�M�B�i�B���H �r�2�B�;�?�i�b

�Q�7 �+�Q�M�p�Q�H�m�i�B�Q�M �H���v�2�`�b �7�Q�H�H�Q�r �:���m�b�b�B���M �/�B�b�i�`�B�#�m�i�B�Q�MN (0; std)�X

std =

r
2

fan in

�r�?�2�`�2�-fan in �B�b �i�?�2 �B�M�T�m�i �/�B�K�2�M�b�B�Q�M �Q�7 �i�?�2 �i�?�`�2�2�@�/�B�K�2�M�b�B�Q�M���H �+�Q�M�p�Q�H�m�i�B�Q�M �F�2�`�M�2�H�- �i�?���i �B�b�- �i�?�2 �H�2�M�;�i�?�
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�b�i���;�2 �B�bT = 10�- �r�?�B�+�? �B�b �b�2�H�2�+�i�2�/ ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �2�t�T�2�`�B�K�2�M�i�b �b�?�Q�r�M �B�M �b�2�+�i�B�Q�M �j�X�k�X�R�X �q�2 �/�B�`�2�+�i�H�v ���T�T�H�v �i�?�2
�/�2�7���m�H�i �?�v�T�2�`�T���`���K�2�i�2�`�b �7�Q�` ���.���"�P�l�L�.�,� 1 = 0 :9; � 2 = 0 :999�X ���H�H �i�?�2 �Q�i�?�2�` �?�v�T�2�`�T���`���K�2�i�2�`�b ���`�2 �i�?�2 �b���K�2
���b �H�B�M�2���` �b�+���H�B�M�; �(�R�k�)�, �i�?�2 �b�B�M�;�H�2�@�:�S�l �H�2���`�M�B�M�; �`���i�2lr = 0 :1�X �h�?�2 �H�2���`�M�B�M�; �`���i�2 �Q�7 �a�:�. �/�2�+���v�b �2�t�T�Q�M�2�M�i�B���H�H�v�,
lr � � epoch �- �r�?�2�`�2�-� = 0 :9�X �A�M �a�:�.�- �r�2�B�;�?�i �/�2�+���v �(�R�) �B�b ���/�Q�T�i�2�/�- �r�B�i�? �r�2�B�;�?�i �/�2�+���v �B�b0:0001�X

�j�X�k�X �1�t�T�2�`�B�K�2�M�i���H �`�2�b�m�H�i�b�X

�j�X�k�X�R�X �*�Q�K�T���`���i�B�p�2 �2�t�T�2�`�B�K�2�M�i �Q�7 �;�`���/�B�2�M�i �/�2�b�+�2�M�i �K�2�i�?�Q�/�b�X�G�B�b�i�2�/ �B�M �i�?�B�b �b�2�+�i�B�Q�M ���`�2 �i�?�2 �2�t�T�2�@
�`�B�K�2�M�i���H �`�2�b�m�H�i�b �Q�M �+�H�m�b�i�2�` �R�X �h�?�2 �`�2�b�m�H�i�b �Q�M �+�H�m�b�i�2�` �k ���`�2 �b�B�K�B�H���` �i�Q �i�?�Q�b�2 �Q�M �+�H�m�b�i�2�` �R�- �i�?�2�`�2�7�Q�`�2 �r�B�H�H �M�Q�i �#�2
�/�B�b�+�m�b�b�2�/ ���;���B�M�X �h�?�2 �;�`���/�B�2�M�i �/�2�b�+�2�M�i �K�2�i�?�Q�/�b �B�M �i�?�2 �+�Q�K�T���`�B�b�Q�M �B�M�+�H�m�/�2 �i�?�2 �T�`�Q�T�Q�b�2�/ ���.���"�P�l�L�. �r���`�K�m�T
�Y �a�:�.�- ���.���"�P�l�L�.�- ���M�/ �;�`���/�m���H �r���`�K�m�T �Y �a�:�. �(�R�k�) �T�`�Q�T�Q�b�2�/ �T�`�2�p�B�Q�m�b�H�v�X �h�?�2 �h�Q�T�@�R �i�`���B�M�B�M�; ���M�/ �p���H�B�/���i�B�Q�M
���+�+�m�`���+�v �+�m�`�p�2 ���`�2 �b�?�Q�r�M �B�M �6�B�;�X �j�X�R�X �h�?�B�b �b�?�Q�r�b �i�?���i �i�?�2 ���.���"�P�l�L�. �r���`�K�m�T �Y �a�:�. �K�2�i�?�Q�/ �B�b �i�?�2 �K�Q�b�i
�2�z�2�+�i�B�p�2�- �r�B�i�? �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2 �b�B�K�B�H���` ���b �i�?���i �Q�7 �i�?�2 ���.���"�P�l�L�.�- ���M�/ �7���b�i�2�` �i�?���M �r���`�K�m�T �Y�a�:�. �K�2�i�?�Q�/�X
�*�Q�M�p�2�`�;�2�M�+�2 �+���M �#�2 ���+�?�B�2�p�2�/ �r�B�i�?�B�M �8�y �2�T�Q�+�?�b �Q�M�H�v�X ���i �i�?�2 �b���K�2 �i�B�K�2�- �Q�M �i�?�2 �p���H�B�/���i�B�Q�M �b�2�i�- �i�?�2 ���+�+�m�`���+�v �B�b
�i�?�2 �#�2�b�i�- �h�Q�T�@�R ���+�+�m�`���+�v �4 �d�8�X�e�W�- �r�?�B�+�? �B�b ���#�Q�m�i �y�X�8�W �?�B�;�?�2�` �i�?���M �i�?���i �Q�7 �i�?�2 �b�2�+�Q�M�/ �#�2�b�i �Q�M�2�- �i�?���i �B�b�- �i�?�2
�;�`���/�m���H �r���`�K�m�T �Y�a�:�. �K�2�i�?�Q�/�X �"�2�+���m�b�2 �Q�7 �i�?�2 �7���b�i �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2�- �i�?�2 ���+�+�m�`���+�v �B�b �Q�p�2�` �d�8�X�y�W �B�M �i�?�2 �j�k�M�/
�2�T�Q�+�?�X

�q�2 ���H�b�Q �i�`�B�2�/ �/�B�z�2�`�2�M�i �2�T�Q�+�?T �7�Q�` �r���`�K�m�T �b�i�Q�T�T�B�M�;�X �h�?�2 �+�Q�K�T���`�B�b�Q�M �`�2�b�m�H�i �B�b �b�?�Q�r�M �B�M �6�B�;�X �j�X�k�- �r�?�B�+�?
�b�?�Q�r�b �i�?���iT �?���b �H�B�i�i�H�2 �2�z�2�+�i �Q�M �i�?�2 �`�2�b�m�H�i�X �q�B�i�? �i�?�2 �B�M�+�`�2���b�2 �Q�7T�- �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2 �r�B�H�H �#�2 �b�H�B�;�?�i�H�v
�B�K�T�`�Q�p�2�/�- �#�m�i �i�?�2 �i�`���B�M�B�M�; ���+�+�m�`���+�v �r�B�H�H ���H�b�Q �#�2 �b�H�B�;�?�i�H�v �`�2�/�m�+�2�/�X

�j�X�k�X�k�X �*�Q�K�T���`���i�B�p�2 �2�t�T�2�`�B�K�2�M�i �Q�7 �;�`���/�B�2�M�i �+�Q�K�T�m�i�B�M�; �T�`�2�+�B�b�B�Q�M�b�X�h�r�Q ���b�T�2�+�i�b ���`�2 �+�Q�K�T���`�2�/ �B�M
�i�?�B�b �2�t�T�2�`�B�K�2�M�i�, �i�?�2 �i�`���B�M�B�M�; ���+�+�m�`���+�v �Q�7 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �+�Q�K�T�m�i�B�M�; ���M�/ �i�?���i �Q�7 �6�S�j�k �T�`�2�+�B�b�B�Q�M �+�Q�K�T�m�i�B�M�;�-
���b �r�2�H�H ���b �i�?�2 �i�`���B�M�B�M�; �b�T�2�2�/ �Q�7 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �+�Q�K�T�m�i�B�M�; ���M�/ �i�?���i �Q�7 �6�S�j�k �T�`�2�+�B�b�B�Q�M �+�Q�K�T�m�i�B�M�;�X �h�?�2 �2�t�T�2�`�B�@



�j�j�y �w�?�2�M �G�m�- �J�2�M�; �G�m�- �u���M �G�B���M�;

�U���V �U�#�V

�6�B�;�X �j�X�k�X�h�Q�T�@�R �i� �̀��B�M�B�M�; ���M�/ �p���H�B�/���i�B�Q�M ���+�+�m� �̀��+�v �+�m�`�p�2�b �r�B�i�? �/�B�z�2� �̀2�M�i �r���`�K�@�m�T �b�i�Q�T�T�B�M�; �2�T�Q�+�?�X

�6�B�;�X �j�X�j�X�h�Q�T�@�R �p���H�B�/���i�B�Q�M ���+�+�m� �̀��+�v �+�m�`�p�2�b �r�B�i�? �/�B�z�2� �̀2�M�i �+�Q�K�T�m�i�B�M�; �T� �̀2�+�B�b�B�Q�M�X

�K�2�M�i �m�b�2�b �i�?�2 �;�`���/�B�2�M�i �/�2�b�+�2�M�i �K�2�i�?�Q�/ �Q�7 ���.���"�P�l�L�. �r���`�K�m�T �Y �a�:�.�- �r�B�i�? �Q�i�?�2�` �i�`���B�M�B�M�; �b�i�`���i�2�;�B�2�b �#�2�B�M�;
�+�Q�M�b�B�b�i�2�M�i �r�B�i�? �a�2�+�i�B�Q�M �k�X�k�X�j�X

�R�V �h� �̀��B�M�B�M�; ���+�+�m� �̀��+�v�X�"�2�+���m�b�2 �i�?�2 �S�9�y �:�S�l �Q�7 �+�H�m�b�i�2�` �k �/�Q�2�b �M�Q�i �b�m�T�T�Q�`�i �6�S�R�e �+�Q�K�T�m�i�B�M�; �T�2�`�7�2�+�i�H�v
�2�M�Q�m�;�?�- �i�?�B�b �2�t�T�2�`�B�K�2�M�i �B�b �Q�M�H�v �+�Q�M�/�m�+�i�2�/ �Q�M �+�H�m�b�i�2�` �R�X �6�B�;�m�`�2 �j�X�j �b�?�Q�r�b �i�?�2 ���+�+�m�`���+�v �`�2�b�m�H�i�b �Q�7 �p���H�B�/���i�B�Q�M
�b�2�i �m�M�/�2�` �i�r�Q �T�`�2�+�B�b�B�Q�M �b�i�`���i�2�;�B�2�b�X �h�?�2 �i�`���B�M�B�M�; �+�m�`�p�2 �Q�7 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M ���M�/ �i�?���i �Q�7 �6�S�j�k �T�`�2�+�B�b�B�Q�M ���H�K�Q�b�i
�+�Q�B�M�+�B�/�2�b�- �2�t�+�2�T�i �i�?���i �i�?�2 �+�m�`�p�2 �Q�7 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �B�b �K�Q�`�2 �Q�b�+�B�H�H���i�B�M�;�X �h�?�2�`�2�7�Q�`�2�- �#�v �m�b�B�M�; �Q�m�` �K�2�i�?�Q�/�b �i�Q
���p�Q�B�/ �i�?�2 �T�`�Q�#�H�2�K �Q�7 �i�Q�Q �b�K���H�H �M�m�K�2�`�B�+���H �`���M�;�2�- �i�?�2 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �;�`���/�B�2�M�i �+�Q�K�T�m�i�B�M�; �?���b �M�Q �2�z�2�+�i �Q�M �i�?�2
�i�`���B�M�B�M�; ���+�+�m�`���+�v�X

�k�V �h� �̀��B�M�B�M�; �b�T�2�2�/�X�6�B�`�b�i�- �r�2 �i�2�b�i �i�?�2 �i�`���B�M�B�M�; �b�T�2�2�/ �Q�7 �b�B�M�;�H�2 �:�S�l �Q�M �+�H�m�b�i�2�` �R�X ���b �b�?�Q�r�M �B�M �6�B�;�X �j�X�9�- �i�?�2
�i�`���B�M�B�M�; �b�T�2�2�/ �Q�7 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �Q�M �o�R�y�y �B�b �K�m�+�? �?�B�;�?�2�` �i�?���M �i�?���i �Q�7 �6�S�j�k�X �a�T�2�+�B�}�+���H�H�v�- �r�?�2�M �#���i�+�? �b�B�x�2 �4
�R�k�3�- �i�?�2 �i�`���B�M�B�M�; �b�T�2�2�/ �Q�7 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �B�b �+�H�Q�b�2 �i�Q �i�r�B�+�2 �i�?���i �Q�7 �6�S�j�k �U�h���#�H�2 �j�X�k�V�X �q�B�i�? �i�?�2 �K���t�B�K�m�K �#���i�+�?
�b�B�x�2 �k�8�e �m�M�/�2�` �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M�- �i�?�2 �i�`���B�M�B�M�; �b�T�2�2�/ �B�b �k�X�y�j �i�B�K�2�b �7���b�i�2�` �i�?���M �i�?���i �Q�7 �6�S�j�k�X

�q�2 �+�Q�M�i�B�M�m�2 �i�Q �i�2�b�i �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �r�B�i�? �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M�X



�� �.�B�b�i�`�B�#�m�i�2�/ �L�2�m�`���H �L�2�i�r�Q�`�F �h�`���B�M�B�M�; �J�2�i�?�Q�/ �"���b�2�/ �Q�M �>�v�#�`�B�/ �:�`���/�B�2�M�i �*�Q�K�T�m�i�B�M�;�j�j�R

�6�B�;�X �j�X�9�X�h� �̀��B�M�B�M�; �i�?� �̀Q�m�;�?�T�m�i �T�2�` �o�R�y�y �:�S�l �r�B�i�? �/�B�z�2� �̀2�M�i �+�Q�K�T�m�i�B�M�; �T� �̀2�+�B�b�B�Q�M ���M�/ �#���i�+�?�@�b�B�x�2�X

�h���#�H�2 �j�X�k
�h� �̀��B�M�B�M�; �i�?� �̀Q�m�;�?�T�m�i �T�2�` �o�R�y�y �:�S�l �r�B�i�? �/�B�z�2� �̀2�M�i �+�Q�K�T�m�i�B�M�; �T� �̀2�+�B�b�B�Q�M ���M�/ �#���i�+�?�@�b�B�x�2 �R�k�3�f�k�8�e�X

�.���i�� �h�v�T�2 �a�B�M�;�H�2�@�:�S�l �"���i�+�?�@�b�B�x�2�A�K���;�2�b �T�2�` �a�2�+�Q�M�/
�6�S�@�K�B�t �R�k�3 �R�j�d�d
�6�S�@�K�B�t �k�8�e �R�8�9�k
�6�S�j�k �R�k�3 �d�8�3

�h�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �+���M �#�2 �K�2���b�m�`�2�/ �#�v �i�?�2 �`���i�B�Q �Q�7 ���+�i�m���H �b�T�2�2�/ �i�Q �B�/�2���H �b�T�2�2�/�- ���M�/ �+���M ���H�b�Q �#�2
�K�2���b�m�`�2�/ ���b �i�?�2 �`���i�B�Q �Q�7 �B�/�2���H �i�B�K�2�@�+�Q�M�b�m�K�B�M�; �i�Q ���+�i�m���H �i�B�K�2�@�+�Q�M�b�m�K�B�M�;�X �h�?�2 �+�Q�K�T�m�i�B�M�; �K�2�i�?�Q�/ �B�b ���b �7�Q�H�H�Q�r�b�,

�:�S�l �a�+���H�B�M�; �1�{�+�B�2�M�+�v �4 ���+�i�m���H �a�T�2�2�/�f�A�/�2���H �a�T�2�2�/ �4 �A�/�2���H �h�B�K�2�f���+�i�m���H �h�B�K�2 �4
�4 �R�f�U�R�Y�T�2�` �:�S�l �*�Q�K�K�m�M�B�+���i�B�Q�M �h�B�K�2�f�T�2�` �:�S�l �*�Q�K�T�m�i�B�M�; �h�B�K�2�V�-

�r�?�2�`�2

�B�/�2���H �i�B�K�2 �4 �T�2�` �:�S�l �+�Q�K�T�m�i�B�M�; �i�B�K�2�f�:�S�l �M�m�K�#�2�`�-
���+�i�m���H �i�B�K�2 �4 �U�T�2�` �:�S�l �+�Q�K�T�m�i�B�M�; �i�B�K�2 �Y �+�Q�K�K�m�M�B�+���i�B�Q�M �i�B�K�2�V�f�:�S�l �M�m�K�#�2�`�X

�h�?�2 �+�Q�K�T�m�i�B�M�; �Q�7 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �;�`���/�B�2�M�i �+���M �`�2�/�m�+�2 �i�?�2 �+�Q�K�T�m�i�B�M�; �i�B�K�2 ���M�/ �i�?�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �i�B�K�2
�Q�7 �b�B�M�;�H�2 �:�S�l ���i �i�?�2 �b���K�2 �i�B�K�2�X �h�?�2�`�2�7�Q�`�2�- �r�?�2�M �i�?�2 �`�2�/�m�+�2�/ �+�Q�K�T�m�i�B�M�; �i�B�K�2 �Q�7 �b�B�M�;�H�2 �:�S�l �B�b �H�2�b�b �i�?���M
�i�?�2 �`�2�/�m�+�2�/ �+�Q�K�K�m�M�B�+���i�B�Q�M �i�B�K�2 �Q�7 �b�B�M�;�H�2 �:�S�l�- �i�?�2 �b�+���H�B�M�; �2�{�+�B�2�M�+�v �r�B�H�H �#�2 �B�K�T�`�Q�p�2�/�X �P�M �i�?�2 �Q�i�?�2�` �?���M�/�-
�r�?�2�M �i�?�2 �`�2�/�m�+�2�/ �+�Q�K�T�m�i�B�M�; �i�B�K�2 �Q�7 �b�B�M�;�H�2 �:�S�l �B�b �;�`�2���i�2�` �i�?���M �i�?�2 �`�2�/�m�+�2�/ �+�Q�K�K�m�M�B�+���i�B�Q�M �i�B�K�2 �Q�7 �b�B�M�;�H�2
�:�S�l�- �i�?�2 �b�+���H�B�M�; �2�{�+�B�2�M�+�v �r�B�H�H �#�2 �r�2���F�2�M�2�/�X �a�2�2 �6�B�; �j�X�8 �7�Q�` �i�?�2 �/�2�i���B�H�2�/ �2�t�T�2�`�B�K�2�M�i���H �`�2�b�m�H�i�b�X �q�?�2�M �i�?�2 �k�9
�o�R�y�y �:�S�l�b �Q�7 �+�H�m�b�i�2�` �R ���`�2 �B�M �7�m�H�H �m�b�2�- �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �r�B�i�? �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �4 ���+�i�m���H �b�T�2�2�/�f�B�/�2���H
�b�T�2�2�/ �4�j�e�y�3�k�f�j�d�y�y�3�4�N�d�X�8�W�X �h�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �Q�7 �6�S�j�k ���+�+�m�`���+�v �4 ���+�i�m���H �b�T�2�2�/ �f �B�/�2���H �b�T�2�2�/
�4�R�d�d�d�j�f�R�3�R�N�k�4�N�d�X�d�W�X �h�?�2 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �B�b �b�H�B�;�?�i�H�v �H�Q�r�2�` �i�?���M �i�?���i �Q�7 �6�S�j�k�X �>�Q�r�2�p�2�`�- �i�?�2 �b�T�2�2�/ �Q�7 �b�B�M�;�H�2
�:�S�l �r�B�i�? �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �B�b �K�m�+�? �7���b�i�2�` �i�?���M �i�?���i �Q�7 �b�B�M�;�H�2 �:�S�l �r�B�i�? �6�S�j�k �U�b�2�2 �h���#�H�2 �j�X�k�- �R�8�9�k �B�K���;�2�b�f�b�,�d�8�3
�B�K���;�2�b�f�b�V�- �r�?�B�+�? �K���F�2�b �m�T �7�Q�` �i�?�2 �b�H�B�;�?�i �/�2�}�+�B�2�M�+�v �Q�7 �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v�X �h�?�2 �i�Q�i���H �T�`�Q�+�2�b�b�B�M�; �b�T�2�2�/
�Q�7 �k�9 �:�S�l�b �r�B�i�? �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �B�b ���H�b�Q �K�m�+�? �?�B�;�?�2�` �i�?���M �i�?���i �Q�7 �6�S�j�k�- �r�?�B�+�? �B�b �k�X�y�j �i�B�K�2�b �U�j�e�y�3�k �B�K���;�2�b�f�b�,
�R�d�d�d�j �B�K���;�2�b�f�b�V�X ���M�/ �m�M�/�2�` �/�B�z�2�`�2�M�i �:�S�l �M�m�K�#�2�`�b�- �i�?�2 �H�B�M�2���` �b�+���H�B�M�; �2�{�+�B�2�M�+�v �B�b ���+�?�B�2�p�2�/�X

�A�M ���/�/�B�i�B�Q�M�- �i�?�B�b �T���T�2�` �m�b�2�b �i�?�2 �b�i�`���i�2�;�v �Q�7 �K���t�B�K�B�x�B�M�; �i�?�2 �#���i�+�? �b�B�x�2 �Q�7 �� �b�B�M�;�H�2 �:�S�l�X �A�7 �i�?�2 �#���i�+�? �b�B�x�2 �B�b
�H�2�b�b �i�?���M �k�8�e �m�M�/�2�` �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M�- �M�Q�i �Q�M�H�v �i�?�2 �b�T�2�2�/ �Q�7 �� �b�B�M�;�H�2 �:�S�l �U�h���#�H�2 �j�X�k�V�- �#�m�i ���H�b�Q �i�?�2 �:�S�l �b�+���H�B�M�;
�2�{�+�B�2�M�+�v �r�B�H�H �/�2�+�`�2���b�2 �U�h���#�H�2 �j�X�j�V�- �i�?�m�b ���z�2�+�i�B�M�; �i�?�2 �i�Q�i���H �T�`�Q�+�2�b�b�B�M�; �b�T�2�2�/ �Q�7 �K�m�H�i�B�T�H�2 �:�S�l�b�X �6�B�;�m�`�2 �j�X�e �b�?�Q�r�b



�j�j�k �w�?�2�M �G�m�- �J�2�M�; �G�m�- �u���M �G�B���M�;

�U���V �U�#�V

�6�B�;�X �j�X�8�X�J�m�H�i�B�@�o�R�y�y�@�:�S�l �i� �̀��B�M�B�M�; �i�?� �̀Q�m�;�?�T�m�i �r�B�i�? �/�B�z�2� �̀2�M�i �+�Q�K�T�m�i�B�M�; �T� �̀2�+�B�b�B�Q�M�X

�h���#�H�2 �j�X�j
�J�m�H�i�B�@�o�R�y�y�@�:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �r�B�i�? �6�S�R�e ���M�/ �/�B�z�2� �̀2�M�i �#���i�+�?�@�b�B�x�2�X

�"���i�+�?�@�a�B�x�2 �e�9 �R�k�3 �R�N�k �k�8�e
�:�S�l �a�+���H�B�M�; �1�{�+�B�2�M�+�v�N�8�X�3�W�N�e�X�9�W�N�d�X�R�W�N�d�X�8�W

�i�?���i �i�?�2 �i�Q�i���H �T�`�Q�+�2�b�b�B�M�; �b�T�2�2�/ ���M�/ �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �Q�7 �k�9 �:�S�l�b �r�B�H�H �/�2�+�`�2���b�2 �r�B�i�? �i�?�2 �/�2�+�`�2���b�2 �Q�7
�i�?�2 �#���i�+�? �b�B�x�2�X

�L�2�t�i�- �r�2 �i�2�b�i �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �B�K�T�`�Q�p�2�K�2�M�i �Q�M�H�v �#�`�Q�m�;�?�i �#�v �i�?�2 �6�S�R�e �+�Q�H�H�2�+�i�B�p�2 �+�Q�K�K�m�M�B�+���i�B�Q�M
�Q�7 �+�H�m�b�i�2�` �k �r�?�2�M �i�?�2 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �+�Q�K�T�m�i�B�M�; �B�b �/�B�b���#�H�2�/�X �l�M�/�2�` �i�?�2 �6�S�j�k �T�`�2�+�B�b�B�Q�M �;�`���/�B�2�M�i �+�Q�K�T�m�i�B�M�;�-
�i�?�2 �b�B�M�;�H�2�@�:�S�l �T�`�Q�+�2�b�b�B�M�; �b�T�2�2�/ �Q�7 �S�9�y �B�b ���#�Q�m�i �k�N�8 �B�K���;�2�b�f�b�2�+�Q�M�/�X ���b �b�?�Q�r�M �B�M �6�B�;�X �j�X�d�- �r�?�2�M ���H�H �k�9 �S�9�y
�:�S�l�b �Q�7 �e �K���+�?�B�M�2�b �B�M �+�H�m�b�i�2�` �k ���`�2 �B�M �7�m�H�H �m�b�2�- �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �Q�7 �6�S�R�e �+�Q�K�K�m�M�B�+���i�B�Q�M �4 ���+�i�m���H
�b�T�2�2�/�f�B�/�2���H �b�T�2�2�/ �4�e�N�y�j�f�d�y�3�y�4�N�9�W�X �h�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �Q�7 �6�S�j�k ���+�+�m�`���+�v �+�Q�K�K�m�M�B�+���i�B�Q�M �4 ���+�i�m���H
�b�T�2�2�/�f�B�/�2���H �b�T�2�2�/ �4�e�9�8�e�f�d�y�3�y�4�N�R�X�k�W�X ���H�i�?�Q�m�;�? �i�?�2 �M�m�K�#�2�` �Q�7 �:�S�l�b �B�b �i�?�2 �b���K�2 ���b �i�?���i �Q�7 �i�?�2 �+�H�m�b�i�2�` �R�-
�/�m�2 �i�Q �i�?�2 �H���`�;�2 �M�m�K�#�2�` �Q�7 �K���+�?�B�M�2�b�- �K�m�H�i�B�@�:�S�l �+�Q�K�K�m�M�B�+���i�B�Q�M �#�2�i�r�2�2�M �/�B�z�2�`�2�M�i �K���+�?�B�M�2�b �B�b �K�Q�`�2 �/�B�{�+�m�H�i
�i�?���M �K�m�H�i�B�@�:�S�l �+�Q�K�K�m�M�B�+���i�B�Q�M �B�M �i�?�2 �b���K�2 �K���+�?�B�M�2�- ���M�/ �i�?�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �2�{�+�B�2�M�+�v �B�b �H�Q�r�2�`�X �J�Q�`�2�Q�p�2�`�- �B�i
�B�b �m�M���#�H�2 �i�Q �m�b�2 �:�S�l�.�B�`�2�+�i �_�.�J�� �7�Q�` �K�2�K�Q�`�v �/�B�`�2�+�i �+�Q�M�M�2�+�i�B�Q�M�- �b�Q �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �Q�7 �+�H�m�b�i�2�` �k
�B�b �B�M�?�2�`�2�M�i�H�v �r�Q�`�b�2 �i�?���M �i�?���i �Q�7 �+�H�m�b�i�2�` �R�X �>�Q�r�2�p�2�`�- �i�?�`�Q�m�;�? �6�S�R�e �+�Q�K�K�m�M�B�+���i�B�Q�M�- �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v
�Q�7 �+�H�m�b�i�2�` �k �B�b �;�`�2���i�H�v �B�K�T�`�Q�p�2�/ �+�Q�K�T���`�2�/ �r�B�i�? �i�?���i �Q�7 �6�S�j�k �+�Q�K�K�m�M�B�+���i�B�Q�M�- ���M�/ �i�?�2 �H�B�M�2���` �b�+���H�B�M�; �B�b ���H�K�Q�b�i
���+�?�B�2�p�2�/ �m�M�/�2�` �/�B�z�2�`�2�M�i �:�S�l �M�m�K�#�2�`�b�X

�j�X�k�X�j�X �1�t�T�2�`�B�K�2�M�i �Q�M �i�?�2 �2�z�2�+�i�B�p�2�M�2�b�b �Q�7 �Q�i�?�2�` �i�`���B�M�B�M�; �b�i�`���i�2�;�B�2�b�X�"���b�2�/ �Q�M �?�v�#�`�B�/ �;�`���/�B�2�M�i
�/�2�b�+�2�M�i �K�2�i�?�Q�/ ���M�/ �i�?�2 �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �+�Q�K�T�m�i�B�M�;�- �r�2 �+�Q�M�/�m�+�i �i�?�2 �+�Q�K�T���`���i�B�p�2 �2�t�T�2�`�B�K�2�M�i�b �Q�7 �i�?�2 �7�Q�H�H�Q�r�B�M�;
�B�M�~�m�2�M�+�B�M�; �7���+�i�Q�`�b�X �h�?�2 �2�t�T�2�`�B�K�2�M�i�b ���`�2 ���H�H �+�Q�K�T�H�2�i�2�/ �B�M �i�?�2 �+�H�m�b�i�2�` �R�X

�R�V �J�m�H�i�B�@�:�S�l �"�L�X�q�2 �+�Q�K�T���`�2 �i�?�2 �2�z�2�+�i�b �Q�7 �b�2�p�2�`���H �"�L �b�i�`���i�2�;�B�2�b �Q�M �i�`���B�M�B�M�; ���+�+�m�`���+�v ���M�/ �i�`���B�M�B�M�;
�b�T�2�2�/�X �h���#�H�2 �j�X�9 �b�?�Q�r�b �i�?���i �i�?�2 �h�Q�T�@�R ���+�+�m�`���+�v �B�b �d�y�X�j�9�W�- �r�?�2�M �r�2 �`���M�/�Q�K�H�v �+�?���M�;�2 �i�?�2 �#���i�+�? �b�B�x�2 �Q�7 �b�B�M�;�H�2
�:�S�l�- �/�Q �"�L �b�i���i�B�b�i�B�+�b �+�`�Q�b�b �:�S�l�b�- ���M�/ �/�Q �K�Q�p�B�M�; ���p�2�`���;�2 �7�Q�` �2���+�? �B�i�2�`���i�B�Q�M�- �i�?�2 �h�Q�T�@�R ���+�+�m�`���+�v �B�b �d�y�X�j�9�W�X

�"�v �m�b�B�M�; �i�?�2 �b�i�`���i�2�;�v �Q�7 �i�?�B�b �T���T�2�`�- �M���K�2�H�v�- �}�t�2�/ �b�B�M�;�H�2�@�:�S�l �#���i�+�? �b�B�x�2�- �B�M�/�2�T�2�M�/�2�M�i �"�L �b�i���i�B�b�i�B�+�b �B�M�b�B�/�2
�i�?�2 �:�S�l�- ���M�/ �Q�M�2�@�i�B�K�2 �b�i���i�B�b�i�B�+�b �Q�7 �i�?�2 �H���b�i �B�i�2�`���i�B�Q�M�- �i�?�2 �h�Q�T�@�R ���+�+�m�`���+�v �+���M �`�2���+�? �d�8�X�e�W�- �r�?�B�+�? �B�b �i�?�2 �#�2�b�i
�B�M �i�?�2 �2�t�T�2�`�B�K�2�M�i�X

�A�M ���/�/�B�i�B�Q�M�- �+�`�Q�b�b�@�:�S�l �"�L �b�i���i�B�b�i�B�+�b �r�B�H�H �?���p�2 �� �;�`�2���i �B�K�T���+�i �Q�M �+�Q�K�K�m�M�B�+���i�B�Q�M�- ���M�/ �i�?�2 �:�S�l �b�+���H�B�M�;
�2�{�+�B�2�M�+�v �r�B�H�H �#�2 �`�2�/�m�+�2�/ �7�`�Q�K �i�?�2 �?�B�;�?�2�b�i �p���H�m�2 �Q�7 �N�d�X�8�W �i�Q �N�e�X�8�W�X

�k�V �q�2�B�;�?�i �B�M�B�i�B���H�B�x���i�B�Q�M�X�q�2 �+�Q�K�T���`�2 �i�?�`�2�2 �+�Q�K�K�Q�M �B�M�B�i�B���H�B�x���i�B�Q�M �K�2�i�?�Q�/�b �Q�7 �+�Q�M�p�Q�H�m�i�B�Q�M �r�2�B�;�?�i�, �E���B�J�B�M�;
�B�M�B�i�B���H�B�x���i�B�Q�M�- �s���p�B�2�` �B�M�B�i�B���H�B�x���i�B�Q�M ���M�/N (0; 1) �:���m�b�b�B���M �B�M�B�i�B���H�B�x���i�B�Q�M�X �h���#�H�2 �j�X�8 �b�?�Q�r�b �i�?���i �E���B�J�B�M�; �B�M�B�i�B���H�@
�B�x���i�B�Q�M �T�2�`�7�Q�`�K�b �#�2�b�i �Q�M �h�Q�T�@�R ���+�+�m�`���+�v�- �B�M ���/�/�B�i�B�Q�M�- �B�i �r�B�H�H �B�K�T�`�Q�p�2 �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2�X



�� �.�B�b�i�`�B�#�m�i�2�/ �L�2�m�`���H �L�2�i�r�Q�`�F �h�`���B�M�B�M�; �J�2�i�?�Q�/ �"���b�2�/ �Q�M �>�v�#�`�B�/ �:�`���/�B�2�M�i �*�Q�K�T�m�i�B�M�;�j�j�j

�6�B�;�X �j�X�e�X�J�m�H�i�B�@�o�R�y�y�@�:�S�l �i� �̀��B�M�B�M�; �i�?� �̀Q�m�;�?�T�m�i �r�B�i�? �6�S�R�e ���M�/ �/�B�z�2� �̀2�M�i �#���i�+�?�@�b�B�x�2�X

�U���V �U�#�V

�6�B�;�X �j�X�d�X�J�m�H�i�B�@�S�9�y�@�:�S�l �i� �̀��B�M�B�M�; �i�?� �̀Q�m�;�?�T�m�i �r�B�i�? �/�B�z�2� �̀2�M�i �+�Q�H�H�2�+�i�B�p�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �T� �̀2�+�B�b�B�Q�M�X

�h���#�H�2 �j�X�9
�h�Q�T�@�R �p���H�B�/���i�B�Q�M ���+�+�m� �̀��+�v �r�B�i�? �p���`�B�Q�m�b �b�i� �̀��i�2�;�B�2�b�X

�6�B�t�2�/ �"���i�+�? �a�B�x�2�A�M�/�2�T�2�M�/�2�M�i �a�i���i�B�b�i�B�+�b�q�B�i�?�Q�m�i �J�Q�p�B�M�; ���p�2�`���;�2�h�Q�T�@�R ���+�+�m�`���+�v
� � � �d�y�X�j�9�Wp

� � �d�j�X�j�8�Wp p
� �d�8�X�y�8�Wp p p

�d�8�X�e�y�W

�h���#�H�2 �j�X�8
�S�2�`�7�Q�`�K���M�+�2 �r�B�i�? �/�B�z�2� �̀2�M�i �r�2�B�;�?�i �B�M�B�i�B���H�B�x���i�B�Q�M �K�2�i�?�Q�/�b�X

�A�M�B�i�B���H�B�x���i�B�Q�M �7�Q�` �*�Q�M�p�Q�H�m�i�B�Q�M���H �G���v�2�`�b�E���B�J�B�M�; �A�M�B�i�B���H�B�x���i�B�Q�M�s���p�B�2�` �A�M�B�i�B���H�B�x���i�B�Q�M�:���m�b�b �A�M�B�i�B���H�B�x���i�B�Q�M
�h�Q�T�@�R ���+�+�m�`���+�v �d�8�X�e�W �d�8�X�k�j�W �d�9�X�j�3�W

�1�T�Q�+�? �r�?�2�M �h�Q�T�@�R ���+�+�4�d�8�X�y�W �j�k �j�8 �j�e



�j�j�9 �w�?�2�M �G�m�- �J�2�M�; �G�m�- �u���M �G�B���M�;

�h���#�H�2 �j�X�e
�S�2�`�7�Q�`�K���M�+�2 �r�B�i�? �/�B�z�2� �̀2�M�i
 �B�M�B�i�B���H�B�x���i�B�Q�M�X


 = 0 
 = 1
�h�Q�T�@�R ���+�+�m�`���+�v �d�8�X�e�W�d�8�X�j�k�W

�1�T�Q�+�? �r�?�2�M �h�Q�T�@�R ���+�+�4�d�8�X�y�W�j�k �9�k

�h���#�H�2 �j�X�d
�N�y�@�2�T�Q�+�? �i� �̀��B�M�B�M�; �i�B�K�2 ���M�/ ���+�+�m� �̀��+�v � �̀2�b�m�H�i�b �7�Q�` �_�2�b�L�2�i�@�8�y �Q�M �A�K���;�2�L�2�i�X

�h�B�K�2 �h�Q�T�@�R ���+�+�m�`���+�v�h�Q�T�@�8 ���+�+�m�`���+�v
�*�H�m�b�i�2�` �R�8�j�K�B�M �d�8�X�e�W �N�j�X�k�R�W
�*�H�m�b�i�2�` �k�R�y�3�K�B�M �d�8�X�8�3�W �N�j�X�k�k�W

�h���#�H�2 �j�X�3
���+�i�m���H �i� �̀��B�M�B�M�; �i�B�K�2 ���M�/ ���+�i�m���H ���p�2� �̀��;�2 �b�B�M�;�H�2�@�:�S�l �i� �̀��B�M�B�M�; �i�B�K�2 �7�Q�` �_�2�b�L�2�i�@�8�y �Q�M �A�K���;�2�L�2�i �r�B�i�? �h�Q�T�@�R �p���H�B�/���i�B�Q�M ���+�+�m� �̀��+�v

�Q�7 �d�8�W

���+�i�m���H �h�`���B�M�B�M�; �h�B�K�2���+�i�m���H ���p�2�`���;�2 �a�B�M�;�H�2�@�:�S�l �h�`���B�M�B�M�; �h�B�K�2�*�Q�M�p�2�`�;�2�M�+�2 �_���i�2�h�Q�T�@�R ���+�+�m�`���+�v
�*�H�m�b�i�2�` �R �R�3�K�B�M �9�j�k�K�B�M �j�k�2�T�Q�+�? �=�d�8�W
�*�H�m�b�i�2�` �k �j�N�K�B�M �N�j�e�K�B�M �j�j�2�T�Q�+�? �=�d�8�W

�h���#�H�2 �j�X�N
���+�i�m���H �i� �̀��B�M�B�M�; �i�B�K�2 ���M�/ ���+�i�m���H ���p�2� �̀��;�2 �b�B�M�;�H�2�@�:�S�l �i� �̀��B�M�B�M�; �i�B�K�2 �7�Q�` �_�2�b�L�2�i�@�8�y �Q�M �A�K���;�2�L�2�i �r�B�i�? �h�Q�T�@�8 �p���H�B�/���i�B�Q�M ���+�+�m� �̀��+�v

�Q�7 �N�j�W�X

���+�i�m���H �h�`���B�M�B�M�; �h�B�K�2���+�i�m���H ���p�2�`���;�2 �a�B�M�;�H�2�@�:�S�l �h�`���B�M�B�M�; �h�B�K�2�*�Q�M�p�2�`�;�2�M�+�2 �_���i�2�h�Q�T�@�8 ���+�+�m�`���+�v
�*�H�m�b�i�2�` �R �k�j�K�B�M �8�8�k�K�B�M �j�N�2�T�Q�+�? �=�N�j�W
�*�H�m�b�i�2�` �k �8�y�K�B�M �R�k�y�y�K�B�M �9�k�2�T�Q�+�? �=�N�j�W

�A�M ���/�/�B�i�B�Q�M�- �r�2 ���H�b�Q �?���p�2 �+�Q�M�/�m�+�i�2�/ �+�Q�K�T���`���i�B�p�2 �2�t�T�2�`�B�K�2�M�i �Q�M �r�?�2�i�?�2�` �i�Q �B�M�B�i�B���i�2 �i�?�2 �b�+���H�2 �7���+�i�Q�`
 �Q�7 �i�?�2
�H���b�i �"�L �H���v�2�` �Q�7 �i�?�2 �`�2�b�B�/�m���H �#�H�Q�+�F �i�Q �y�X �h�?�2 �2�t�T�2�`�B�K�2�M�i���H �`�2�b�m�H�i �U�h���#�H�2 �j�X�e�V �b�?�Q�r�b �i�?���i�- �r�?�2�M
 �B�b �B�M�B�i�B���H�B�x�2�/
�i�Q �y�- �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2 ���M�/ �i�?�2 �i�`���B�M�B�M�; ���+�+�m�`���+�v �+���M �#�Q�i�? �#�2 �B�K�T�`�Q�p�2�/�X

�j�X�k�X�9�X �*�Q�K�T���`�B�b�Q�M �Q�7 �2�t�B�b�i�B�M�; �K�2�i�?�Q�/�b�X�q�2 �#�m�B�H�/ �� �+�Q�K�T�H�2�i�2 �/�B�b�i�`�B�#�m�i�2�/ �i�`���B�M�B�M�; �b�v�b�i�2�K �i�?�`�Q�m�;�? �i�?�2
�b�v�b�i�2�K �/�2�b�B�;�M �Q�7 �b�Q�7�i�r���`�2 ���M�/ �?���`�/�r���`�2 �B�M�i�2�;�`���i�B�Q�M ���M�/ �?�B�;�?�@�[�m���H�B�i�v �2�M�;�B�M�2�2�`�B�M�; �B�K�T�H�2�K�2�M�i���i�B�Q�M�X �h�?�2 ���#�b�Q�H�m�i�2
�i�B�K�2�@�+�Q�M�b�m�K�B�M�; ���M�/ �}�M���H �i�`���B�M�B�M�; ���+�+�m�`���+�v �Q�7 �N�y �2�T�Q�+�?�b �i�`���B�M�2�/ �Q�M �i�r�Q �+�H�m�b�i�2�`�b ���`�2 �H�B�b�i�2�/ �B�M �h���#�H�2 �j�X�d �#�v �m�b�B�M�;
�i�?�2 �K�2�i�?�Q�/�b ���M�/ �b�i�`���i�2�;�B�2�b �/�2�b�+�`�B�#�2�/ �B�M �a�2�+�i�B�Q�M �k�X�k�X

�h���F�B�M�; �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2 �B�M�i�Q ���+�+�Q�m�M�i�- ���M�/ �#�v �/�B�p�B�/�B�M�; �r�B�i�? �i�?�2 �M�m�K�#�2�` �Q�7 �:�S�l�b�- �r�2 �Q�#�i���B�M �i�?�2 ���+�i�m���H
�i�`���B�M�B�M�; �i�B�K�2 ���M�/ �i�?�2 ���+�i�m���H ���p�2�`���;�2 �b�B�M�;�H�2�@�:�S�l �i�`���B�M�B�M�; �i�B�K�2 �m�M�/�2�` �/�B�z�2�`�2�M�i ���+�+�m�`���+�v �+�`�B�i�2�`�B���- ���b �b�?�Q�r�M �B�M
�h���#�H�2 �j�X�3 ���M�/ �h���#�H�2 �j�X�N�X ���K�Q�M�; �i�?�2�K�- ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 ���+�i�m���H �i�`���B�M�B�M�; �i�B�K�2 ���b �i�?�2 �2�p���H�m���i�B�Q�M �+�`�B�i�2�`�B�Q�M�- �Q�m�`
�T�2�`�7�Q�`�K���M�+�2 �m�M�/�2�` �.�P�q�L�"�2�M�+�? �B�b �k�j �K�B�M�m�i�2�b�X

���+�+�Q�`�/�B�M�; �i�Q �i�?�2 ���+�i�m���H ���p�2�`���;�2 �i�`���B�M�B�M�; �i�B�K�2 �Q�7 �b�B�M�;�H�2 �:�S�l ���b �i�?�2 �2�p���H�m���i�B�Q�M �+�`�B�i�2�`�B�Q�M�- �i�?�2 �`�2�b�m�H�i �Q�7 �+�H�m�b�i�2�`
�R �+���M �#�2 �+�Q�K�T���`�2�/ �r�B�i�? �i�?���i �Q�7 �(�R�8�- �j�8�) ���M�/ �i�?�2 �`�2�b�m�H�i �Q�7 �+�H�m�b�i�2�` �k �+���M �#�2 �+�Q�K�T���`�2�/ �r�B�i�? �i�?���i �Q�7 �(�j�R�) �b�B�M�+�2 �i�?�2
�:�S�l �i�v�T�2�b ���`�2 �i�?�2 �b���K�2�X �h�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �Q�7 �(�R�8�- �j�8�- �j�R�) �m�M�/�2�` �k�9 �:�S�l�b �?���b �M�Q�i �#�2�2�M �T�m�#�H�B�b�?�2�/�X
���b �i�?�2 �M�m�K�#�2�` �Q�7 �:�S�l�b �B�M�+�`�2���b�2�b�- �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �;�2�M�2�`���H�H�v �/�2�+�`�2���b�2�b�X �6�Q�` �i�?�2 �b���F�2 �Q�7 �7���B�`�M�2�b�b�- �r�2
�m�b�2 �i�?�2 �T�m�#�H�B�b�?�2�/ �H�B�M�2���` �b�+���H�B�M�; �2�{�+�B�2�M�+�v �Q�7 �N�N�X�k�W �B�M �(�j�R�)�- ���M�/ �b�2�i �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �Q�7 �(�R�8�- �j�8�) �N�d�X�8�W
���b �b���K�2 ���b �Q�m�`�b�X �6�`�Q�K �h���#�H�2 �j�X�R�y ���M�/ �h���#�H�2 �j�X�R�R�- �r�2 �+���M �b�2�2 �i�?���i �i�?�2 ���+�i�m���H ���p�2�`���;�2 �b�B�M�;�H�2�@�:�S�l �i�`���B�M�B�M�; �i�B�K�2
�Q�7 �Q�m�` �K�2�i�?�Q�/ �B�b �7���` �H�2�b�b �i�?���M �i�?���i �Q�7 �Q�i�?�2�` �K�2�i�?�Q�/�b�- �Q�` �2�p�2�M �H�2�b�b �#�v �K�Q�`�2 �i�?���M ���M �Q�`�/�2�` �Q�7 �K���;�M�B�i�m�/�2�X �q�B�i�?
�H�B�i�i�H�2 �/�B�z�2�`�2�M�+�2 �B�M �i�?�2 �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v�- �i�?�2 �2�z�2�+�i�B�p�2�M�2�b�b �Q�7 �Q�m�` �K�2�i�?�Q�/ �B�b �K���B�M�H�v �/�m�2 �i�Q �7���b�i �+�Q�M�p�2�`�;�2�M�+�2
�`���i�2 ���M�/ �i�?�2 �b�m�T�2�`�@�?�B�;�? ���+�+�2�H�2�`���i�B�Q�M �Q�7 �i�?�2 �b�B�M�;�H�2 �:�S�l�X

�9�X �*�Q�M�+�H�m�b�B�Q�M�X�h�?�2 �K���B�M �+�Q�M�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�B�b �T���T�2�` �+�Q�K�2�b �7�`�Q�K �i�r�Q ���b�T�2�+�i�b�, ���H�;�Q�`�B�i�?�K ���M�/ �b�v�b�i�2�K
�+�Q�M�b�i�`�m�+�i�B�Q�M�X ���i �i�?�2 ���H�;�Q�`�B�i�?�K �H�2�p�2�H�- �i�?�B�b �T���T�2�` �T�`�Q�T�Q�b�2�b �� �/�B�b�i�`�B�#�m�i�2�/ �M�2�m�`���H �M�2�i�r�Q�`�F �i�`���B�M�B�M�; �K�2�i�?�Q�/ �#���b�2�/
�Q�M �?�v�#�`�B�/ �;�`���/�B�2�M�i �+�Q�K�T�m�i�B�M�;�- �r�?�B�+�? �M�Q�i �Q�M�H�v �B�K�T�`�Q�p�2�b �i�?�2 �+�Q�M�p�2�`�;�2�M�+�2 �`���i�2 �#�v �?�v�#�`�B�/ �;�`���/�B�2�M�i �/�2�b�+�2�M�i �r�?�B�H�2
�K���B�M�i���B�M�B�M�; �i�?�2 �;�2�M�2�`���H�B�x���i�B�Q�M ���#�B�H�B�i�v �Q�7 �a�:�.�- �#�m�i ���H�b�Q �B�K�T�`�Q�p�2�b �i�?�2 �b�T�2�2�/ �Q�7 �b�B�M�;�H�2�@�:�S�l �+�Q�K�T�m�i�B�M�; ���M�/
�K�m�H�i�B�@�:�S�l �+�Q�K�K�m�M�B�+���i�B�Q�M �#�v �K�B�t�2�/ �T�`�2�+�B�b�B�Q�M �+�Q�K�T�m�i�B�M�;�X ���i �i�?�2 �b�v�b�i�2�K �+�Q�M�b�i�`�m�+�i�B�Q�M �H�2�p�2�H�- �7�Q�` ���+�?�B�2�p�B�M�;



�� �.�B�b�i�`�B�#�m�i�2�/ �L�2�m�`���H �L�2�i�r�Q�`�F �h�`���B�M�B�M�; �J�2�i�?�Q�/ �"���b�2�/ �Q�M �>�v�#�`�B�/ �:�`���/�B�2�M�i �*�Q�K�T�m�i�B�M�;�j�j�8

�h���#�H�2 �j�X�R�y
���+�i�m���H ���p�2� �̀��;�2 �b�B�M�;�H�2 �o�R�y�y�@�:�S�l �i� �̀��B�M�B�M�; �i�B�K�2 �r�B�i�? �/�B�z�2� �̀2�M�i �K�2�i�?�Q�/�b�X

���+�i�m���H ���p�2�`���;�2 �a�B�M�;�H�2�@�:�S�l �h�`���B�M�B�M�; �h�B�K�2
�h�?�B�b �r�Q�`�F �9�j�k�K�B�M

�(�R�8�) �8�k�8�R�K�B�M
�(�j�8�) �R�N�9�R�K�B�M

�h���#�H�2 �j�X�R�R
���+�i�m���H ���p�2� �̀��;�2 �b�B�M�;�H�2 �S�9�y�@�:�S�l �i� �̀��B�M�B�M�; �i�B�K�2 �r�B�i�? �/�B�z�2� �̀2�M�i �K�2�i�?�Q�/�b�X

���+�i�m���H ���p�2�`���;�2 �a�B�M�;�H�2�@�:�S�l �h�`���B�M�B�M�; �h�B�K�2
�h�?�B�b �r�Q�`�F �N�j�e�K�B�M

�(�j�R�) �3�N�y�3�K�B�M

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

�A�M �i�?�2 �7�m�i�m�`�2�- �r�2 �r�B�H�H �+�Q�M�i�B�M�m�2 �i�Q �B�K�T�`�Q�p�2 �i�?�2 �i�`���B�M�B�M�; �b�T�2�2�/ ���M�/ �i�`���B�M�B�M�; ���+�+�m�`���+�v�X �A�M �i�2�`�K�b �Q�7 �i�`���B�M�B�M�;
�b�T�2�2�/�- �i�?�2 �K�Q�/�2�H �Q�7 �_�2�b�L�2�i�@�8�y�- �r�?�B�+�? �#�2�H�Q�M�;�b �i�Q �i�?�2 �+�Q�K�T�m�i�B�M�; �B�M�i�2�M�b�B�p�2 �K�Q�/�2�H�- �?���b �� �H���`�;�2�` �`���i�B�Q �Q�7 �+�Q�K�T�m�i�B�M�;
�p�Q�H�m�K�2 ���M�/ �T���`���K�2�i�2�` �p�Q�H�m�K�2 �i�?���M �Q�i�?�2�` �K�Q�/�2�H�b �b�m�+�? ���b ���H�2�t�L�2�i ���M�/ �o�:�:�L�2�i�- ���M�/ �B�b �2���b�v �i�Q ���+�?�B�2�p�2 �?�B�;�?�2�`
�:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v�X �A�M �i�?�2 �7�m�i�m�`�2�- �r�2 �r�B�H�H �i�`�v �� �p���`�B�2�i�v �Q�7 ���H�H�@�`�2�/�m�+�2 �+�Q�K�K�m�M�B�+���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �i�Q ���+�?�B�2�p�2
�N�8�W �Q�` �?�B�;�?�2�` �:�S�l �b�+���H�B�M�; �2�{�+�B�2�M�+�v �r�B�i�? �/�B�z�2�`�2�M�i �i�v�T�2�b �Q�7 �K�Q�/�2�H�b �U�b�m�+�? ���b �A�P �B�M�i�2�M�b�B�p�2 �i�v�T�2�V�X �J�Q�`�2�Q�p�2�`�- �r�2
�r�B�H�H ���H�b�Q �i�`�v �i�?�2 �;�`���/�B�2�M�i ���+�+�m�K�m�H���i�B�Q�M �Q�M �b�B�M�;�H�2 �:�S�l�- �r�?�B�+�? �B�b �K���B�M�H�v �i�Q �B�M�+�`�2���b�2 �i�?�2 �m�T�T�2�` �H�B�K�B�i �Q�7 �b�B�M�;�H�2
�:�S�l�ö�b �#���i�+�? �b�B�x�2�X �"�2�7�Q�`�2 �K�m�H�i�B�@�:�S�l �;�`���/�B�2�M�i ���;�;�`�2�;���i�B�Q�M�- �r�2 �+���M �i�`�v �i�Q �`�m�M �K�Q�`�2 �#���i�+�?�2�b �Q�M �i�?�2 �b�B�M�;�H�2 �:�S�l�-
���M�/ �b�m�K �i�?�2 �;�`���/�B�2�M�i�b �7�`�Q�K �i�?�2 �#���+�F�T�`�Q�T���;���i�B�Q�M �Q�7 �2���+�? �#���i�+�? �+�m�K�m�H���i�B�p�2�H�v�X �A�M �i�?�2 ���b�T�2�+�i �Q�7 �i�`���B�M�B�M�; ���+�+�m�`���+�v�-
�r�2 �r�B�H�H �m�b�2 �i�?�2 �?�2�m�`�B�b�i�B�+ ���T�T�`�Q���+�? �i�Q ���m�i�Q�K���i�B�+���H�H�v ���/�D�m�b�i �i�?�2 �?�v�T�2�`�T���`���K�2�i�2�`�b �i�?���i ���`�2 �K���M�m���H�H�v �b�2�i �B�M �i�?�2
�+�m�`�`�2�M�i �i�`���B�M�B�M�; �T�`�Q�+�2�b�b�X �q�2 �#�2�H�B�2�p�2 �i�?�2�`�2 �r�B�H�H �#�2 �;�`�2���i �T�Q�b�b�B�#�B�H�B�i�v �i�Q �7�m�`�i�?�2�` �B�K�T�`�Q�p�2 �i�?�2 �i�`���B�M�B�M�; ���+�+�m�`���+�v�X

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

�_�1�6�1�_�1�L�*�1�a

�(�R�)���X �E�`�B�x�?�2�p�b�F�v�- �A�X �a�m�i�b�F�2�p�2�`�- ���M�/ �:�X �>�B�M�i�Q�M�- �A�K���;�2�L�2�i �+�H���b�b�B�}�+���i�B�Q�M �r�B�i�? �/�2�2�T �+�Q�M�p�Q�H�m�i�B�Q�M���H �M�2�m� �̀��H �M�2�i�r�Q�`�F�b�- �L�A�S�a�-
�G���F�2 �h���?�Q�2�- �L�2�p���/���- �l�a���- �j�@�e �.�2�+ �k�y�R�k�X

�(�k�)�S�X �a�2�`�K���M�2�i�- �.�X �1�B�;�2�M�- �s�X �w�?���M�;�- �2�i ���H�X�-�P�p�2�`�7�2���i�, �A�M�i�2�;� �̀��i�2�/ � �̀2�+�Q�;�M�B�i�B�Q�M�- �H�Q�+���H�B�x���i�B�Q�M ���M�/ �/�2�i�2�+�i�B�Q�M �m�b�B�M�; �+�Q�M�p�Q�H�m�i�B�Q�M���H
�M�2�i�r�Q�`�F�b�-���`�t�B�p �T�`�2�T�`�B�M�i ���`�t�B�p�,�R�j�R�k�X�e�k�k�N�- �k�y�R�j�X

�(�j�) �E�X �a�B�K�Q�M�v���M�- ���X �w�B�b�b�2�`�K���M�- �o�2�`�v �/�2�2�T �+�Q�M�p�Q�H�m�i�B�Q�M���H �M�2�i�r�Q�`�F�b �7�Q�` �H��� �̀;�2�@�b�+���H�2 �B�K���;�2 � �̀2�+�Q�;�M�B�i�B�Q�M�- �A�*�G�_�- �"���M�z�- �*���M���/���-
�R�9�@�R�e ���T�`�B�H �k�y�R�9�X

�(�9�)�*�X �a�x�2�;�2�/�v�- �q�X �G�B�m�- �u�X �C�B���- �2�i ���H�X�-�:�Q�B�M�; �/�2�2�T�2�` �r�B�i�? �+�Q�M�p�Q�H�m�i�B�Q�M�b�-�*�o�S�_�- �"�Q�b�i�Q�M�- �J���- �d�@�R�k �C�m�M �k�y�R�8�X
�(�8�)�E�X �>�2�- �s�X �w�?���M�;�- �a�X �_�2�M�- �C�X �a�m�M�-�.�2�2�T � �̀2�b�B�/�m���H �H�2���`�M�B�M�; �7�Q�` �B�K���;�2 � �̀2�+�Q�;�M�B�i�B�Q�M�- �*�o�S�_�- �G���b �o�2�;���b�- �L�o�- �l�a���- �k�d�@�j�y �C�m�M

�k�y�R�e�X
�(�e�)�:�X �>�B�M�i�Q�M�- �G�X �.�2�M�;�- �.�X �u�m�- �.�2�2�T �M�2�m� �̀��H �M�2�i�r�Q�`�F�b �7�Q�` ���+�Q�m�b�i�B�+ �K�Q�/�2�H�B�M�; �B�M �b�T�2�2�+�? � �̀2�+�Q�;�M�B�i�B�Q�M�, �h�?�2 �b�?��� �̀2�/ �p�B�2�r�b �Q�7 �7�Q�m�`

� �̀2�b�2��� �̀+�? �;� �̀Q�m�T�b�- �A�1�1�1 �a�B�;�M���H �S�`�Q�+�2�b�b�B�M�; �J���;���x�B�M�2 �k�y�R�k�- �k�N�U�e�V�- �3�k�@�N�d�X
�(�d�)�q�X �s�B�Q�M�;�- �C�X �.�`�Q�T�T�Q�- �s�X �>�m���M�;�- �2�i ���H�X�-�h�?�2 �J�B�+� �̀Q�b�Q�7�i �k�y�R�e �*�Q�M�p�2�`�b���i�B�Q�M���H �a�T�2�2�+�? �_�2�+�Q�;�M�B�i�B�Q�M �a�v�b�i�2�K�- �A�*���a�a�S�- �a�?���M�;�?���B�-

�*�?�B�M���- �k�R�@�k�8 �J���` �k�y�R�d�X
�(�3�)�_�X �*�Q�H�H�Q�#�2� �̀i�- �C�X �q�2�b�i�Q�M�- �G�X �"�Q�i�i�Q�m�- �2�i ���H�X�- �L���i�m� �̀��H �H���M�;�m���;�2 �T� �̀Q�+�2�b�b�B�M�; �U���H�K�Q�b�i�V �7� �̀Q�K �b�+� �̀��i�+�?�- �C�J�G�_ �k�y�R�R�- �R�k�U�R�V�-

�k�9�N�j�@�k�8�j�d�X
�(�N�)�u�X �q�m�- �J�X �a�+�?�m�b�i�2�`�- �w�X �*�?�2�M�- �2�i ���H�X�-�:�Q�Q�;�H�2�ö�b �M�2�m� �̀��H �K���+�?�B�M�2 �i� �̀��M�b�H���i�B�Q�M �b�v�b�i�2�K�, �"�`�B�/�;�B�M�; �i�?�2 �;���T �#�2�i�r�2�2�M �?�m�K���M ���M�/

�K���+�?�B�M�2 �i� �̀��M�b�H���i�B�Q�M�- ���`�t�B�p �T�`�2�T�`�B�M�i ���`�t�B�p�,�R�e�y�N�X�y�3�R�9�9�- �k�y�R�e�X
�(�R�y�)�P�X �_�m�b�b���F�Q�p�b�F�v�- �C�X �.�2�M�;�- �>�X �a�m�- �2�i ���H�X�-�A�K���;�2�L�2�i �G��� �̀;�2 �a�+���H�2 �o�B�b�m���H �_�2�+�Q�;�M�B�i�B�Q�M �*�?���H�H�2�M�;�2�- �A�C�*�o �k�y�R�8�- �R�R�8�U�j�V�- �k�R�R�@�k�8�k�X
�(�R�R�)�.�X �J���?���D���M�- �_�X �:�B�`�b�?�B�+�F�- �o�X �_���K���M���i�?���M�- �2�i ���H�X�-�1�t�T�H�Q�`�B�M�; �i�?�2 �G�B�K�B�i�b �Q�7 �q�2���F�H�v �a�m�T�2�`�p�B�b�2�/ �S� �̀2�i� �̀��B�M�B�M�;�- �1�*�*�o�- �J�m�M�B�+�?�-

�:�2�`�K���M�v�- �3�@�R�9 �a�2�T �k�y�R�3�X
�(�R�k�)�S�X �:�Q�v���H�- �S�X �.�Q�H�H���`�- �_�X �:�B�`�b�?�B�+�F�- �2�i ���H�X�-���+�+�m� �̀��i�2�- �G��� �̀;�2 �J�B�M�B�#���i�+�? �a�:�.�, �h� �̀��B�M�B�M�; �A�K���;�2�L�2�i �B�M �R �>�Q�m�`�- ���`�t�B�p �T�`�2�T�`�B�M�i

���`�t�B�p�,�R�d�y�e�X�y�k�e�d�d�- �k�y�R�d�X
�(�R�j�)�h�X ���F�B�#���- �a�X �a�m�x�m�F�B�- �E�X �6�m�F�m�/���-�1�t�i� �̀2�K�2�H�v �G��� �̀;�2 �J�B�M�B�#���i�+�? �a�:�.�, �h� �̀��B�M�B�M�; �_�2�b�L�2�i�@�8�y �Q�M �A�K���;�2�L�2�i �B�M �R�8 �J�B�M�m�i�2�b�- ���`�t�B�p

�T�`�2�T�`�B�M�i ���`�t�B�p�,�R�d�R�R�X�y�9�j�k�8�- �k�y�R�d�X



�j�j�e �w�?�2�M �G�m�- �J�2�M�; �G�m�- �u���M �G�B���M�;

�(�R�9�)�*�X �u�B�M�;�- �a�X �E�m�K���`�- �.�X �*�?�2�M�- �2�i ���H�X�- �A�K���;�2 �*�H���b�b�B�}�+���i�B�Q�M ���i �a�m�T�2� �̀+�Q�K�T�m�i�2�` �a�+���H�2�- ���`�t�B�p �T�`�2�T�`�B�M�i ���`�t�B�p�,�R�3�R�R�X�y�e�N�N�k �p�k�-
�k�y�R�3�X

�(�R�8�)�>�X �J�B�F���K�B�- �>�X �a�m�;���M�m�K���- �S�X �l�@�+�?�m�T���H���- �2�i ���H�X�- �J���b�b�B�p�2�H�v �.�B�b�i�`�B�#�m�i�2�/ �a�:�.�, �A�K���;�2�L�2�i�f�_�2�b�L�2�i �@�8�y � �̀��B�M�B�M�; �B�M �� �6�H���b�?�-
���`�t�B�p �T�`�2�T�`�B�M�i ���`�t�B�p�,�R�3�R�R�X�y�8�k�j�j�p�k�- �k�y�R�N�X

�(�R�e�)�u�X �u�Q�m�- �A�X �:�B�i�K���M�- �"�X �:�B�M�b�#�m�`�;�-�G��� �̀;�2 �"���i�+�? �h� �̀��B�M�B�M�; �P�7 �*�Q�M�p�Q�H�m�i�B�Q�M���H �L�2�i�r�Q�`�F�b�b�- ���`�t�B�p �T�`�2�T�`�B�M�i ���`�t�B�p�,�R�d�y�3�X�y�j�3�3�3�- �k�y�R�d�X
�(�R�d�)�L�X �a�X �E�2�b�F���`�- �.�X �J�m�/�B�;�2�`�2�- �C�X �L�Q�+�2�/���H�- �2�i ���H�X�-�P�M �H��� �̀;�2�@�#���i�+�? �i� �̀��B�M�B�M�; �7�Q�` �/�2�2�T �H�2���`�M�B�M�;�, �:�2�M�2� �̀��H�B�x���i�B�Q�M �;���T ���M�/ �b�?���`�T

�K�B�M�B�K���- �A�*�G�_�- �h�Q�m�H�Q�M�- �6�`���M�+�2�- �k�9�@�k�e ���T�`�B�H �k�y�R�d�X
�(�R�3�)�S�X �*�?���m�/�?���`�B�- ���X �*�?�Q�`�Q�K���M�b�F���- �a�X �a�Q���i�i�Q�- �2�i ���H�X�- �1�M�i� �̀Q�T�v�@�a�:�.�, �"�B���b�B�M�; �:� �̀��/�B�2�M�i �.�2�b�+�2�M�i �A�M�i�Q �q�B�/�2 �o���H�H�2�v�b�- �A�*�G�_�-

�h�Q�m�H�Q�M�- �6�`���M�+�2�- �k�9�@�k�e ���T�`�B�H �k�y�R�d�X
�(�R�N�)�u�X �u���M�;�- �w�X �w�?���M�;�- �*�X �>�b�B�2�?�- �2�i ���H�X�-�A�K���;�2�L�2�i �i� �̀��B�M�B�M�; �B�M �k�9 �K�B�M�m�i�2�b�- ���`�t�B�p �T�`�2�T�`�B�M�i ���`�t�B�p�,�R�d�y�N�X�y�8�y�R�R�- �k�y�R�d�X
�(�k�y�)�G�X �*�X �G�m�Q�- �u�X �>�X �s�B�Q�M�;�- �u�X �G�B�m�- �s�X �a�m�M�- �s�-���/���T�i�B�p�2 �:� �̀��/�B�2�M�i �J�2�i�?�Q�/�b �r�B�i�? �.�v�M���K�B�+ �"�Q�m�M�/ �Q�7 �G�2���`�M�B�M�; �_���i�2�- �A�*�G�_�- �L�2�r

�P�`�H�2���M�b�- �G���- �l�a���- �e�@�N �J���v �k�y�R�N�X
�(�k�R�)�a�X �A�Q�7�7�2�- �*�X �a�x�2�;�2�/�v�-�"���i�+�? �L�Q�`�K���H�B�x���i�B�Q�M�, ���+�+�2�H�2� �̀��i�B�M�; �.�2�2�T �L�2�i�r�Q�`�F �h� �̀��B�M�B�M�; �#�v �_�2�/�m�+�B�M�; �A�M�i�2�`�M���H �*�Q�p���`�B���i�2 �a�?�B�7�i�-

���`�t�B�p �T�`�2�T�`�B�M�i ���`�t�B�p�,�R�8�y�k�X�y�j�R�e�d�p�j�- �k�y�R�8�X
�(�k�k�)�*�X ���X �*�Q�H�2�K���M�- �.�X �L���`���v���M���M�- �.�X �E���M�;�-�.���q�L�"�2�M�+�?�, ���M �1�M�/�@�i�Q�@�1�M�/ �.�2�2�T �G�2���`�M�B�M�; �"�2�M�+�?�K���`�F ���M�/ �*�Q�K�T�2�i�B�i�B�Q�M�-

�L�A�S�a �J�G �a�v�b�i�2�K�b �q�Q�`�F�b�?�Q�T�- �G�Q�M�; �"�2���+�?�- �l�a���- �9�@�N �.�2�+ �k�y�R�d�X
�(�k�j�)�>�X �_�Q�#�#�B�M�b�- �a�X �J�Q�M�`�Q�-�� �b�i�Q�+�?���b�i�B�+ ���T�T� �̀Q�t�B�K���i�B�Q�M �K�2�i�?�Q�/�- �h�?�2 ���M�M���H�b �Q�7 �J���i�?�2�K���i�B�+���H �a�i���i�B�b�i�B�+�b�- �R�N�8�R�- �k�k�U�j�V�- �9�y�y���9�y�d�X
�(�k�9�)�.�X �S�X �E�B�M�;�K���- �C�X �G�X �"���-���/���K�, �� �K�2�i�?�Q�/ �7�Q�` �b�i�Q�+�?���b�i�B�+ �Q�T�i�B�K�B�x���i�B�Q�M�X �A�*�G�_�- �a���M �.�B�2�;�Q�- �*���- �l�a���- �d�@�N �J���v �k�y�R�8�X
�(�k�8�)�C�X �.�m�+�?�B�- �1�X �>���x���M�- �u�X �a�B�M�;�2�`�-���/���T�i�B�p�2 �b�m�#�;� �̀��/�B�2�M�i �K�2�i�?�Q�/�b �7�Q�` �Q�M�H�B�M�2 �H�2���`�M�B�M�; ���M�/ �b�i�Q�+�?���b�i�B�+ �Q�T�i�B�K�B�x���i�B�Q�M�- �C�J�G�_�- �k�y�R�R�-

�R�k�U�d�V�- �k�R�k�R���k�R�8�N�X
�(�k�e�)�h�X �h�B�2�H�2�K���M�- �:�X �>�B�M�i�Q�M�-�_�J�a�T� �̀Q�T�, �.�B�p�B�/�2 �i�?�2 �;� �̀��/�B�2�M�i �#�v �� �`�m�M�M�B�M�; ���p�2� �̀��;�2 �Q�7 �B�i�b � �̀2�+�2�M�i �K���;�M�B�i�m�/�2�- �*�P�l�_�a�1�_���, �L�2�m�`���H

�M�2�i�r�Q�`�F�b �7�Q�` �K���+�?�B�M�2 �H�2���`�M�B�M�;�- �k�y�R�k�- �9�U�k�V�- �k�e���j�R�X
�(�k�d�)���X �*�X �q�B�H�b�Q�M�- �_�X �_�Q�2�H�Q�7�b�- �J�X �a�i�2�`�M�- �2�i ���H�X�-�h�?�2 �K��� �̀;�B�M���H�p���H�m�2 �Q�7 ���/���T�i�B�p�2 �;� �̀��/�B�2�M�i �K�2�i�?�Q�/�b �B�M �K���+�?�B�M�2 �H�2���`�M�B�M�;�- �L�A�S�a�-

�G�Q�M�; �"�2���+�?�- �l�a���- �9�@�R�y �.�2�+ �k�y�R�d�X
�(�k�3�)�s�X �:�H�Q�`�Q�i�- �u�X �"�2�M�;�B�Q�-�l�M�/�2�`�b�i���M�/�B�M�; �i�?�2 �/�B�{�+�m�H�i�v �Q�7 �i� �̀��B�M�B�M�; �/�2�2�T �7�2�2�/�7�Q�`�r��� �̀/ �M�2�m� �̀��H �M�2�i�r�Q�`�F�b�- ���A�a�h���h�a�- �*�?�B�� �G���;�m�M��

�_�2�b�Q�`�i�- �a���`�/�B�M�B���- �A�i���H�v�- �R�j�@�R�8 �J���v �k�y�R�y�X
�(�k�N�)�E�X �>�2�- �s�X �w�?���M�;�- �a�X �_�2�M�- �2�i ���H�X�-�.�2�H�p�B�M�; �.�2�2�T �B�M�i�Q �_�2�+�i�B�}�2�`�b�, �a�m�`�T���b�b�B�M�; �>�m�K���M�@�G�2�p�2�H �S�2�`�7�Q�`�K���M�+�2 �Q�M �A�K���;�2�L�2�i �*�H���b�@

�b�B�}�+���i�B�Q�M�- �A�*�*�o�- �a���M�i�B���;�Q�- �*�?�B�H�2�- �R�j�@�R�e �.�2�+ �k�y�R�8�X
�(�j�y�)�a�X �G�X �a�K�B�i�?�- �S�X �C�X �E�B�M�/�2�`�K���M�b�- �*�X �u�B�M�;�- �2�i ���H�X�-�.�Q�M�ö�i �.�2�+���v �i�?�2 �G�2���`�M�B�M�; �_���i�2�- �A�M�+� �̀2���b�2 �i�?�2 �"���i�+�? �a�B�x�2�- �L�A�S�a�- �G�Q�M�;

�"�2���+�?�- �l�a���- �9�@�N �.�2�+ �k�y�R�d�X
�(�j�R�)�s�X �C�B���- �a�X �a�Q�M�;�- �q�X �>�2�- �2�i ���H�X�-�>�B�;�?�H�v �a�+���H���#�H�2 �.�2�2�T �G�2���`�M�B�M�; �h� �̀��B�M�B�M�; �a�v�b�i�2�K �r�B�i�? �J�B�t�2�/���S� �̀2�+�B�b�B�Q�M�, �h� �̀��B�M�B�M�; �A�K���;�2�L�2�i

�B�M �6�Q�m�` �J�B�M�m�i�2�b�- ���`�s�B�p �T�`�2�T�`�B�M�i ���`�s�B�p�,�R�3�y�d�X�R�R�k�y�8�- �k�y�R�3�X
�(�j�k�)���X �a�2�`�;�2�2�p�- �J�X �.�X �"���H�b�Q�-�>�Q� �̀Q�p�Q�/�, �7���b�i ���M�/ �2���b�v �/�B�b�i�`�B�#�m�i�2�/ �/�2�2�T �H�2���`�M�B�M�; �B�M �h�2�M�b�Q�`�6�H�Q�r�- ���`�s�B�p �T�`�2�T�`�B�M�i ���`�s�B�p�,�R�3�y�k�X�y�8�d�N�N

�U�k�y�R�3�V�X
�(�j�j�) �_�X �_���#�2�M�b�2�B�7�M�2�`�-�P�T�i�B�K�B�x���i�B�Q�M �Q�7 �+�Q�H�H�2�+�i�B�p�2 � �̀2�/�m�+�i�B�Q�M �Q�T�2� �̀��i�B�Q�M�b�- �A�*�*�a�- �E�`���F�Q�r�- �S�Q�H���M�/�- �e�@�N �C�m�M�2 �k�y�y�9�X
�(�j�9�)�_�X �h�?���F�m�`�- �_�X �_���#�2�M�b�2�B�7�M�2�`�- �q�X �:�`�Q�T�T�-�P�T�i�B�K�B�x���i�B�Q�M �Q�7 �+�Q�H�H�2�+�i�B�p�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �Q�T�2� �̀��i�B�Q�M�b �B�M �J�S�A�*�>�- �A�C�>�S�*�� �k�y�y�8�-

�R�N�U�R�V�- �9�N�@�e�e�X
�(�j�8�)�J�X �u���K���x���F�B�- �a�X �E���b���;�B�- ���X �h���#�m�+�?�B�-�u�2�i ���M�Q�i�?�2�` ���+�+�2�H�2� �̀��i�2�/ �a�:�.�, �_�2�b�L�2�i�@�8�y �h� �̀��B�M�B�M�; �Q�M �A�K���;�2�L�2�i �B�M �d�9�X�d �b�2�+�Q�M�/�b�-

���`�s�B�p �T�`�2�T�`�B�M�i ���`�s�B�p�,�R�N�y�j�X�R�k�e�8�y�X

�1�/�B�i�2�/ �#�v�,�.���M�� �S�2�i�+�m
�_�2�+�2�B�p�2�/�,���T�` �k�- �k�y�k�y
���+�+�2�T�i�2�/�,�J���v �R�3�- �k�y�k�y



�a�+���H���#�H�2 �*�Q�K�T�m�i�B�M�;�, �S�`���+�i�B�+�2 ���M�/ �1�t�T�2�`�B�2�M�+�2�- �A�a�a�L �R�3�N�8�@�R�d�e�d�-�?�i�i�T�,�f�f�r�r�r�X�b�+�T�2�X�Q�`�;
�Ü �k�y�k�y �a�*�S�1�X �o�Q�H�m�K�2 �k�R�- �A�b�b�m�2 �k�- �T�T�X �j�j�d���j�9�e�- �.�P�A �R�y�X�R�k�e�N�9�,�f�b�+�T�2�X�p�k�R�B�k�X�R�e�N�3

���L ���L���G�u�h�A�*���G �J�P�.�1�G
�P�6 �� �*�P�_�S�P�_���h�1 �a�P�6�h�q���_�1�@�*�P�L�h�_�P�G�G�1�. �L�1�h�q�P�_�E �a�q�A�h�*�>

�o���G�1�_�u �S�X �J�P�*�>���G�P�o�- �:�1�L�L���.�u �A�X �G�A�L�1�a�h�- �L���h���G�u�� �u�l�X �"�_���h�*�>�1�L�E�P�-���L�. �a�o�1�h�G���L�� �o�X �:�P�o�P�_�P�o���

���#�b�i�`���+�i�X �A�K�T�H�2�K�2�M�i�B�M�; �i�?�2 ���H�K�Q�b�i �H�B�K�B�i�H�2�b�b �T�Q�b�b�B�#�B�H�B�i�B�2�b �Q�7 �� �b�Q�7�i�r���`�2�@�/�2�}�M�2�/ �M�2�i�r�Q�`�F �`�2�[�m�B�`�2�b ���/�/�B�i�B�Q�M���H �b�i�m�/�v �Q�7 �B�i�b
�B�M�7�`���b�i�`�m�+�i�m�`�2 �H�2�p�2�H ���M�/ ���b�b�2�b�b�K�2�M�i �Q�7 �i�?�2 �i�2�H�2�+�Q�K�K�m�M�B�+���i�B�Q�M�b ���b�T�2�+�i�X �h�?�2 ���B�K �Q�7 �i�?�B�b �b�i�m�/�v �B�b �i�Q �/�2�p�2�H�Q�T ���M ���M���H�v�i�B�+���H �K�Q�/�2�H �7�Q�`
���M���H�v�x�B�M�; �i�?�2 �K���B�M �[�m���H�B�i�v �B�M�/�B�+���i�Q�`�b �Q�7 �K�Q�/�2�`�M �M�2�i�r�Q�`�F �b�r�B�i�+�?�2�b�X �"���b�2�/ �Q�M �i�?�2 �;�2�M�2�`���H �i�?�2�Q�`�v �Q�7 �[�m�2�m�B�M�; �b�v�b�i�2�K�b ���M�/ �M�2�i�r�Q�`�F�b�-
�;�2�M�2�`���i�2�/ �7�m�M�+�i�B�Q�M�b ���M�/ �G���T�H���+�2�@�a�i�B�2�H�i�D�2�b �i�`���M�b�7�Q�`�K�b�- �� �i�?�`�2�2�@�T�?���b�2 �K�Q�/�2�H �Q�7 �� �M�2�i�r�Q�`�F �b�r�B�i�+�? �r���b �/�2�p�2�H�Q�T�2�/�X �:�B�p�2�M �i�?���i�- �B�M
�i�?�B�b �+���b�2�- �i�?�2 �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M �T�`�Q�+�2�b�b�B�M�; �b�i�2�T�b �B�b �M�Q�i �b�B�;�M�B�}�+���M�i�- �[�m���H�B�i�v �B�M�/�B�+���i�Q�`�b �r�2�`�2 �Q�#�i���B�M�2�/ �#�v �i���F�B�M�; �B�M�i�Q ���+�+�Q�m�M�i �i�?�2
�T���`���K�2�i�2�`�b �Q�7 �b�B�M�;�H�2�@�T�?���b�2 �M�2�i�r�Q�`�F�b�X �h�?�B�b �`�2�b�2���`�+�? �B�/�2�M�i�B�}�2�/ �i�?�2 �/�2�T�2�M�/�2�M�+�B�2�b �Q�7 �b�2�`�p�B�+�2 �H���i�2�M�+�v ���M�/ �b�2�`�p�B�+�2 �i�B�K�2 �Q�7 �B�M�+�Q�K�B�M�;
�M�2�i�r�Q�`�F �T���+�F�2�i�b �Q�M �H�Q���/�- ���b �r�2�H�H ���b �2�[�m���i�B�Q�M�b �7�Q�` �}�M�/�B�M�; �i�?�2 �p�Q�H�m�K�2 �Q�7 �� �b�r�B�i�+�?�ö�b �#�m�z�2�` �K�2�K�Q�`�v �r�B�i�? ���M ���+�+�2�T�i���#�H�2 �T�`�Q�#���#�B�H�B�i�v
�7�Q�` �K�2�b�b���;�2 �H�Q�b�b�X

�E�2�v �r�Q�`�/�b�,�b�r�B�i�+�? ���`�+�?�B�i�2�+�i�m�`�2�c �i�?�`�2���/ �i���#�H�2�c �b�2�`�p�B�+�2 �i�B�K�2�c �r���B�i �i�B�K�2�X

���J�a �b�m�#�D�2�+�i �+�H���b�b�B�}�+���i�B�Q�M�b�X�e�3�J�R�y

�R�X �A�M�i�`�Q�/�m�+�i�B�Q�M�X�S�`�Q�#�H�2�K�b ���M�/ �H�B�K�B�i���i�B�Q�M�b �B�M �K�Q�/�2�`�M �+�Q�K�T�m�i�2�` �M�2�i�r�Q�`�F�b �?���p�2 �H�2�/ �i�Q �i�?�2 �/�2�p�2�H�Q�T�K�2�M�i
���M�/ �+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 �b�Q�7�i�r���`�2�@�/�2�}�M�2�/ �M�2�i�r�Q�`�F�b �U�a�.�L �@ �a�Q�7�i�r���`�2 �.�2�}�M�2�/ �L�2�i�r�Q�`�F�b�V�X �h�?�2 �K���B�M ���T�T�`�Q���+�?�2�b �Q�7
�i�?�2 �a�.�L �+�Q�M�+�2�T�i ���`�2 �T�`�2�b�2�M�i�2�/ �B�M �i�?�2 �;�m�B�/�2�H�B�M�2�b �Q�7 �i�?�2 �A�M�i�2�`�M���i�B�Q�M���H �h�2�H�2�+�Q�K�K�m�M�B�+���i�B�Q�M �l�M�B�Q�M �@ �A�h�l�@�h �u�X�j�y�y�y
�b�2�`�B�2�b �(�R�N�)�- �r�?�B�+�? �`�2�[�m�B�`�2 �i�?�2 �b�2�T���`���i�B�Q�M �Q�7 �/���i�� �i�`���M�b�K�B�b�b�B�Q�M ���M�/ �K���M���;�2�K�2�M�i �T�`�Q�+�2�b�b�2�b�- �� �H�Q�;�B�+���H�H�v �+�2�M�i�`���H�B�x�2�/
�H�2�p�2�H �Q�7 �+�Q�M�i�`�Q�H�- �i�?�2 �m�b�2 �Q�7 �� �m�M�B�}�2�/ �P�T�2�M�6�H�Q�r �B�M�i�2�`�7���+�2�- ���M�/ �p�B�`�i�m���H�B�x���i�B�Q�M �Q�7 �T�?�v�b�B�+���H �`�2�b�Q�m�`�+�2�b�X �l�M�H�B�F�2
�i�`���/�B�i�B�Q�M���H �b�r�B�i�+�?�B�M�; ���M�/ �`�Q�m�i�B�M�; �K�2�i�?�Q�/�b �#���b�2�/ �Q�M �A�S ���M�/ �J���* ���/�/�`�2�b�b�2�b�- �i�?�2 �P�T�2�M�6�H�Q�r �T�`�Q�i�Q�+�Q�H �B�b ���#�H�2 �i�Q
�B�K�T�H�2�K�2�M�i �K�Q�`�2 �i�?���M �7�Q�`�i�v �+�`�B�i�2�`�B�� �7�Q�` �b�2�H�2�+�i�B�M�; �i�`���M�b�K�B�b�b�B�Q�M �`�Q�m�i�2�b �7�Q�` �M�2�i�r�Q�`�F �T���+�F�2�i�b �(�R�R�- �R�3�)�X �A�M �(�R�j�)�- �a�.�L
���M�/ �M�2�i�r�Q�`�F �7�m�M�+�i�B�Q�M�b �p�B�`�i�m���H�B�x���i�B�Q�M �i�2�+�?�M�Q�H�Q�;�B�2�b �U�L�6�o�V �r�2�`�2 �B�M�p�2�b�i�B�;���i�2�/ �r�B�i�? �i�?�2 ���B�K �Q�7 �/�2�p�2�H�Q�T�B�M�; �7���b�i�2�`
���M�/ �K�Q�`�2 �~�2�t�B�#�H�2 �7���m�H�i�@�i�Q�H�2�`���M�i �b�Q�H�m�i�B�Q�M�b�X �A�M ���/�/�B�i�B�Q�M�- �i�?�2�`�2 �B�b ���H�b�Q �� �r�B�/�2 �p���`�B�2�i�v �Q�7 �B�K�T�H�2�K�2�M�i���i�B�Q�M�b �Q�7 �i�?�2
�P�T�2�M�6�H�Q�r �T�`�Q�i�Q�+�Q�H �7�`�Q�K �b�r�B�i�+�? �T�`�Q�p�B�/�2�`�b �(�8�) �K���B�M�H�v �`�2�H���i�2�/ �i�Q �i�?�2 �+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 ���/�/�B�i�B�Q�M���H �b�Q�7�i�r���`�2 �H���v�2�`�b
�Q�M �2�t�B�b�i�B�M�; �T�`�Q�/�m�+�i�b�X �h�?�B�b �B�b �Q�7 �B�M�i�2�`�2�b�i �7�Q�` �i�?�2 �7�m�i�m�`�2 �/�2�p�2�H�Q�T�K�2�M�i �Q�7 �� �;�2�M�2�`���H �T�2�`�7�Q�`�K���M�+�2 ���M���H�v�b�B�b ���M�/ �7�Q�`
�+�Q�K�T���`�B�M�; �p���`�B�Q�m�b �a�.�L �b�Q�H�m�i�B�Q�M�b �U�+�Q�M�b�B�b�i�B�M�; �Q�7 �+�Q�M�i�`�Q�H�H�2�`�b�- �b�r�B�i�+�?�2�b�- ���M�/ ���T�T�H�B�+���i�B�Q�M �K�Q�/�m�H�2�b�V �7�Q�` �K�Q�`�2 �+�Q�K�T�H�2�t
�b�+�2�M���`�B�Q�b�- �b�m�+�? ���b �/���i�� �+�2�M�i�2�`�b ���M�/ �+�H�Q�m�/ �+�Q�K�T�m�i�B�M�;�- �/�B�b�i�`�B�#�m�i�2�/ ���+�`�Q�b�b �r�B�/�2 ���`�2�� �M�2�i�r�Q�`�F�b�X �(�R�) �/�2�b�+�`�B�#�2�b �i�?�2
�i���b�F �Q�7 �b�2�i�i�B�M�; �m�T �i�?�2 �K���M���;�2�` �i�Q �r�Q�`�F ���b ���M �a�.�L �+�Q�M�i�`�Q�H�H�2�`�X �h�?�2 ���`�i�B�+�H�2 �B�M�+�H�m�/�2�b �� �#�`�B�2�7 �Q�p�2�`�p�B�2�r �Q�7 �i�?�2 �p���`�B�Q�m�b
�P�T�2�M�6�H�Q�r �a�.�L�@�#���b�2�/ �+�Q�M�i�`�Q�H�H�2�`�b ���p���B�H���#�H�2 �B�M �p���`�B�Q�m�b �T�`�Q�;�`���K�K���#�H�2 �H���M�;�m���;�2�b�X �A�i �7�Q�+�m�b�2�b �Q�M �i�r�Q �+�Q�M�i�`�Q�H�H�2�`�b
�i�?���i �b�m�T�T�Q�`�i �P�T�2�M�6�H�Q�r�- �M���K�2�H�v �i�?�2 �S�P�s�- �� �S�v�i�?�Q�M�@�#���b�2�/ �+�Q�M�i�`�Q�H�H�2�`�- ���M�/ �i�?�2 �C���p���@�#���b�2�/ �6�H�Q�Q�/�H�B�;�?�i �+�Q�M�i�`�Q�H�H�2�`�X
�h�?�2 �T�2�`�7�Q�`�K���M�+�2 �+�Q�K�T���`�B�b�Q�M �Q�7 �#�Q�i�? �+�Q�M�i�`�Q�H�H�2�`�b �B�b �i�2�b�i�2�/ �Q�M �p���`�B�Q�m�b �M�2�i�r�Q�`�F �i�Q�T�Q�H�Q�;�B�2�b �#�v ���M���H�v�x�B�M�; �M�2�i�r�Q�`�F
�#���M�/�r�B�/�i�? ���M�/ �`�Q�m�M�/�@�i�`�B�T �H���i�2�M�+�v �m�b�B�M�; ���M �2�z�2�+�i�B�p�2 �M�2�i�r�Q�`�F �b�B�K�m�H���i�Q�` �+���H�H�2�/ �J�B�M�B�M�2�i�X �a�B�M�;�H�2�- �H�B�M�2���`�- �i�`�2�2�@
�H�B�F�2 ���M�/ �m�b�2�` �U�m�b�2�`�@�/�2�}�M�2�/�V �i�Q�T�Q�H�Q�;�B�2�b ���`�2 �/�2�p�2�H�Q�T�2�/ �B�M �J�B�M�B�M�2�i �#�v ���+�i�B�p���i�B�M�; �2�t�i�2�`�M���H �+�Q�M�i�`�Q�H�H�2�`�b�X �A�i �b�?�Q�m�H�/ �#�2
�M�Q�i�2�/ �i�?���i �a�.�L �B�b �� �M�2�r �M�2�i�r�Q�`�F ���`�+�?�B�i�2�+�i�m�`�2 �i�?���i �B�b ���/���T�i�B�p�2�- �/�v�M���K�B�+�- �2�{�+�B�2�M�i�- ���M�/ �K���M���;�2���#�H�2�X �h�?�2 �i�v�T�B�+���H
���`�+�?�B�i�2�+�i�m�`�2 �Q�7 ���M �a�.�L �M�2�i�r�Q�`�F �(�3�- �R�N�) �B�b �b�?�Q�r�M �B�M �+�7�X �6�B�;�X �R�X�R�X �h�?�2 �a�.�L �+�Q�M�i�`�Q�H�H�2�` ���M�/ �M�2�i�r�Q�`�F �Q�T�2�`���i�B�M�;
�b�v�b�i�2�K �T�2�`�B�Q�/�B�+���H�H�v �m�T�/���i�2 �i�?�2�B�` �B�M�i�2�`�M���H �/���i�� ���#�Q�m�i �i�?�2 �b�i���i�m�b �Q�7 �M�2�i�r�Q�`�F �2�H�2�K�2�M�i�b�- �i�Q�T�Q�H�Q�;�v�- �/���i�� �i�`���M�b�7�2�`
�`�Q�m�i�2�b�- �i�?�`�2���/�b�- ���M�/ �`�2�b�Q�m�`�+�2�b�X �l�T�Q�M �`�2�+�2�B�p�B�M�; �� �b�2�`�p�B�+�2 �`�2�[�m�2�b�i�- �i�?�2 �+�Q�M�i�`�Q�H�H�2�` �T�`�Q�+�2�b�b�2�b �i�?�2 �}�`�b�i �M�2�i�r�Q�`�F
�T���+�F�2�i �Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�?�`�2���/ ���M�/ �b�2�i�b �i�?�2 �+�Q�M�i�`�Q�H ���M�/ �7�Q�`�r���`�/�B�M�; �`�m�H�2�b �7�Q�` ���H�H �b�m�#�b�2�[�m�2�M�i �T���+�F�2�i�b�- �B�X�2�X
�/���i�� �K���M���;�2�K�2�M�i �Q�+�+�m�`�b ���i �i�?�2 �i�?�`�2���/ �H�2�p�2�H�X �h�?�2 �}�`�b�i �T���+�F�2�i �Q�7 �2���+�? �M�2�r �i�?�`�2���/ �B�b �b�2�M�i �i�Q �i�?�2 �+�Q�M�i�`�Q�H�H�2�`�-

� �.�2�T���`�i�K�2�M�i �Q�7 �A�M�7�Q�`�K���i�B�Q�M �*�Q�K�K�m�M�B�+���i�B�Q�M�b �A�M�b�i�B�i�m�i�2 �Q�7 �A�M�7�Q�`�K���i�B�Q�M �h�2�+�?�M�Q�H�Q�;�B�2�b ���M�/ �h�2�H�2�+�Q�K�K�m�M�B�+���i�B�Q�M�b �L�Q�`�i�? �*���m�@
�+���b�B���M �6�2�/�2�`���H �l�M�B�p�2�`�b�B�i�v �R �S�m�b�?�F�B�M �a�i�`�X�- �a�i���p�`�Q�T�Q�H�- �j�8�8�y�R�d�- �_�m�b�b�B���X �*�Q�`�`�2�b�T�Q�M�/�B�M�; ���m�i�?�Q�`�, �L���i���H�v�� �u�m�X �"�`���i�+�?�2�M�F�Q
�U�M�#�`���i�+�?�2�M�F�Q�!�M�+�7�m�X�`�m�V�X �h�?�B�b �b�i�m�/�v �r���b �+���`�`�B�2�/ �Q�m�i �r�B�i�? �i�?�2 �}�M���M�+�B���H �b�m�T�T�Q�`�i �Q�7 �i�?�2 �_�m�b�b�B���M �6�Q�m�M�/���i�B�Q�M �7�Q�` �"���b�B�+ �_�2�b�2���`�+�?
�U�_�6�"�_�V ���b �T���`�i �Q�7 �`�2�b�2���`�+�? �T�`�Q�D�2�+�i �L�Q�X �R�N�@�y�d�@�y�y�3�8�en19:

�j�j�d



�j�j�3 �o���H�2�`�v �S�X �J�Q�+�?���H�Q�p�- �:�2�M�M���/�v �A�X �G�B�M�2�i�b�- �L���i���H�v�� �u�m�X �"�`���i�+�?�2�M�F�Q�- �a�p�2�i�H���M�� �o�X �:�Q�p�Q�`�Q�p��

�6�B�;�X �R�X�R�X�h�v�T�B�+���H �a�.�L �L�2�i�r�Q�`�F ��� �̀+�?�B�i�2�+�i�m� �̀2

�6�B�;�X �R�X�k�X�*�Q�M�i�2�M�i�b �Q�7 �a�.�L �a�r�B�i�+�? ���/�/� �̀2�b�b �h���#�H�2�b

�r�?�B�+�? �+�`�2���i�2�b �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �2�M�i�`�v �B�M �i�?�2 �i�`���M�b�7�2�` �i���#�H�2 �B�M �i�?�2 �b�r�B�i�+�?�X �1���+�? �b�r�B�i�+�? �}�H�H�b �B�i�b ���/�/�`�2�b�b�B�M�;
�i���#�H�2�b �Q�M�H�v ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �+�Q�M�i�`�Q�H�H�2�`�X �A�7 �r�2 ���b�b�m�K�2 �i�?���i �i�?�2�`�2 �B�b �M�Q �[�m�2�m�2 �Q�7 �b�2�`�p�B�+�2�/ �M�2�i�r�Q�`�F �T���+�F�2�i�b ���i �i�?�2
�+�Q�M�i�`�Q�H�H�2�` �B�M�T�m�i�- �r�2 �+���M �/�2�b�+�`�B�#�2 �B�i ���b �� �[�m�2�m�B�M�; �b�v�b�i�2�K �U�Z�a�V �r�B�i�? ���M �B�M�}�M�B�i�2 �M�m�K�#�2�` �Q�7 �b�2�`�p�B�+�2�/ �/�2�p�B�+�2�b�- ���M�/
�i�?�2 �a�.�L �b�r�B�i�+�? �K�Q�/�2�H�- �r�?�B�+�? �B�M�+�H�m�/�2�b �i�?�2 �T�?���b�2�b �Q�7 �`�2�+�2�B�p�B�M�; ���M�/ �T�`�Q�+�2�b�b�B�M�; �T���+�F�2�i �?�2���/�2�`�b�- �i�?�`�2���/ �+�Q�M�i�`�Q�H�-
���M�/ �K���F�B�M�; �+�?���M�;�2�b �i�Q ���/�/�`�2�b�b�B�M�; �i���#�H�2�b�- �+���M �#�2 �`�2�T�`�2�b�2�M�i�2�/ �#�v �K�m�H�i�B�T�?���b�2 �Z�a �r�B�i�? �m�M�H�B�K�B�i�2�/ �K�2�K�Q�`�v�X �h�?�2
�M�2�i�r�Q�`�F�ö�b �Q�T�2�`���i�B�Q�M �B�M �b�i���i�B�Q�M���`�v �K�Q�/�2�- ���b �r�2�H�H ���b �B�i�b �i�`���M�b�B�i�B�Q�M�b �i�Q �p���`�B�Q�m�b �b�i���i�2�b�- �+���M �#�2 �/�2�b�+�`�B�#�2�/ �#�v �i�?�2
�J���`�F�Q�p �+�?���B�M �(�9�- �3�- �R�k�)�X

�h�?�2 �b�r�B�i�+�? �K���M���;�2�K�2�M�i �T�Q�`�i �B�b �+�Q�M�M�2�+�i�2�/ �i�Q �i�?�2 �+�Q�M�i�`�Q�H�H�2�` �T�`�Q�+�2�b�b�Q�` �#�v �� �b�2�+�m�`�2 �P�T�2�M�6�H�Q�r �K�2�b�b���;�B�M�;
�+�?���M�M�2�H�X �A�M �i�?�B�b �+���b�2�- �#�Q�i�? �� �b�T�2�+�B���H �+�Q�M�i�`�Q�H �M�2�i�r�Q�`�F ���M�/ �i�?�2 �2�t�B�b�i�B�M�; �i�`���M�b�T�Q�`�i �M�2�i�r�Q�`�F �+���M �#�2 �m�b�2�/�X �1���+�?
�b�r�B�i�+�? �B�M�+�H�m�/�2�b �� �+�?���B�M �Q�7 �i���#�H�2�b �+�Q�M�M�2�+�i�2�/ �B�M �b�2�`�B�2�b �7�Q�` ���/�/�`�2�b�b�B�M�; �T���+�F�2�i �i�?�`�2���/�b �U�+�7�X �6�B�;�X �R�X�k�V�- �r�?�B�+�? �+�Q�M�i���B�M
���H�;�Q�`�B�i�?�K�b ���M�/ �B�M�b�i�`�m�+�i�B�Q�M�b �7�Q�` �`�2�/�B�b�i�`�B�#�m�i�B�M�; �T���+�F�2�i�b�, �7�Q�`�r���`�/�B�M�; �i�Q �i�?�2 �M�2�t�i �i���#�H�2 �M�m�K�#�2�`�- �i�Q �Q�M�2 �Q�7 �i�?�2
�Q�m�i�T�m�i �T�Q�`�i�b�- �Q�` �i�Q �i�?�2 �+�Q�M�i�`�Q�H �B�M�T�m�i �Q�7 �i�?�2 �+�Q�M�i�`�Q�H�H�2�`�X �l�T�Q�M �`�2�+�2�B�T�i �Q�7 �B�M�T�m�i �T���+�F�2�i�b�- �i�?�2 ���/�/�`�2�b�b �Q�7 �� �`�2�+�2�B�p�2�/
�T���+�F�2�i �B�b �+�?�2�+�F�2�/ ���;���B�M�b�i �i�?�2 �2�M�i�`�B�2�b �B�M �i�?�2 �i�?�`�2���/ �i���#�H�2�b�X �A�7 ���M ���/�/�`�2�b�b �K���i�+�? �B�b �M�Q�i �2�b�i���#�H�B�b�?�2�/�- �i�?�2 �T���+�F�2�i
�B�b �b�2�M�i �i�Q �i�?�2 �+�Q�M�i�`�Q�H�H�2�`�- �r�?�B�+�? �/�2�i�2�`�K�B�M�2�b �i�?�2 �`�m�H�2�b �7�Q�` �T�`�Q�+�2�b�b�B�M�; �B�i ���M�/ �b�2�i�b �i�?�2�K �B�M �i�?�2 �b�r�B�i�+�?�ö�b ���/�/�`�2�b�b�B�M�;
�i���#�H�2�b�X ���i �i�?�2 �b���K�2 �i�B�K�2�- �i�?�2 �+�Q�M�i�`�Q�H�H�2�`�- �/�2�T�2�M�/�B�M�; �Q�M �i�?�2 �b�i���i�2 �Q�7 �i�?�2 �M�2�i�r�Q�`�F �U�i�Q�T�Q�H�Q�;�v�- �H�Q���/�- �/�2���/�H�Q�+�F�b ���M�/
�T���+�F�2�i �i�?�`�2���/ �#�H�Q�+�F�b�V�- �+���M �+�?���M�;�2 �i�?�2 �+�Q�M�i�2�M�i�b �Q�7 ���/�/�`�2�b�b �i���#�H�2�b�- ���M�/ ���H�b�Q �+�Q�K�T���`�2�b �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i �i�?�2
�+�Q�M�/�B�i�B�Q�M �Q�7 �2�H�2�K�2�M�i�b�X

�k�X �J�2�i�?�Q�/�b�X�1���+�? �b�r�B�i�+�? �+�Q�M�i���B�M�b �� �b�2�i �Q�7 �i�?�`�2���/ �2�M�i�`�B�2�b �i�?���i �B�M�+�H�m�/�2 �K���i�+�? �}�2�H�/�b�- �+�Q�m�M�i�2�`�b�- ���M�/ �B�M�b�i�`�m�+�@
�i�B�Q�M�b �7�Q�` �/�2�}�M�2�/ ���+�i�B�Q�M�b �`�2�H���i�2�/ �i�Q �b�i���M�/���`�/ �T�`�2�@�T�`�Q�+�2�b�b�B�M�; ���M�/ �T���+�F�2�i �7�Q�`�r���`�/�B�M�;�X �h�?�2 �b�i�`�m�+�i�m�`�2 �Q�7 �i�?�2 �i�?�`�2���/
�2�M�i�`�B�2�b �B�b �b�?�Q�r�M �B�M �+�7�X �6�B�;�X �k�X�R�X

�P�T�2�`���i�B�Q�M�b �Q�M �T���+�F�2�i �i�?�`�2���/�b �+���M �#�2 �/�B�p�B�/�2�/ �B�M�i�Q �b�i���;�2�b�, �i�?�2 �b�r�B�i�+�? �`�2�+�2�B�p�2�b �T���+�F�2�i�b �7�`�Q�K �b�m�#�b�+�`�B�#�2�`�b�-
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�B�M�T�m�i �T�Q�`�i �Q�7 �i�?�2 �b�r�B�i�+�? ���M�/ �B�b �T�H���+�2�/ �B�M �B�i�b �#�m�z�2�` �K�2�K�Q�`�v�X
�k�X �h�?�2 �7�Q�`�K���i�B�Q�M �Q�7 �T���+�F�2�i �i�?�`�2���/�b�X �*�?�2�+�F�B�M�; �i�?���i �i�?�2 ���/�/�`�2�b�b �Q�7 �i�?�2 �`�2�+�2�B�p�2�/ �T���+�F�2�i �K���i�+�?�2�b �i�?�2 �2�M�i�`�B�2�b
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�i�?�2 �b�r�B�i�+�?�- ���b �B�i �/�Q�2�b �M�Q�i �b�B�;�M�B�}�+���M�i�H�v ���z�2�+�i �Q�p�2�`���H�H �M�2�i�r�Q�`�F �T�2�`�7�Q�`�K���M�+�2�X �J�2���M�r�?�B�H�2�- �B�7 �� �T���+�F�2�i �B�b �b�2�M�i �i�Q
�i�?�2 �Q�m�i�T�m�i �T�Q�`�i �Q�7 �� �b�r�B�i�+�?�ö�b �?�B�;�?�@�b�T�2�2�/ �+�?���M�M�2�H �B�K�K�2�/�B���i�2�H�v ���7�i�2�` ���`�`�B�p���H�- �r�2 ���b�b�m�K�2 �i�?���i �B�i�b �b�2�`�p�B�+�2 �i�B�K�2 �B�b
�x�2�`�Q�X �A�7 �i�?�2 �T���+�F�2�i �`�2�K���B�M�b �B�M �i�?�2 �b�r�B�i�+�?�ö�b �K�2�K�Q�`�v ���M�/ �B�i�b �?�2���/�2�` �B�b �b�2�M�i �i�Q �i�?�2 �+�Q�M�i�`�Q�H�H�2�`�- �i�?�2�M �r�2 �/�2�b�+�`�B�#�2
�i�?�2 �b�2�`�p�B�+�2 �i�B�K�2 �#�v ���M ���`�#�B�i�`���`�v �/�B�b�i�`�B�#�m�i�B�Q�M �7�m�M�+�i�B�Q�M�X �A�M �`�2���H �M�2�i�r�Q�`�F �2�H�2�K�2�M�i�b�- �i�?�2 ���K�Q�m�M�i �Q�7 �K�2�K�Q�`�v �B�b
���H�r���v�b �H�B�K�B�i�2�/�- �b�Q �r�?�2�M �i�?�2 �2�b�i���#�H�B�b�?�2�/ �#�m�z�2�` �b�B�x�2 �B�b �2�t�+�2�2�/�2�/�- �i�?�2�`�2 �B�b �� �?�B�;�? �T�`�Q�#���#�B�H�B�i�v �Q�7 �T���+�F�2�i �H�Q�b�b�X �"�m�z�2�`
�K�2�K�Q�`�v �B�b �� �b�?���`�2�/ �`�2�b�Q�m�`�+�2 �7�Q�` ���H�H �+�Q�K�K�m�M�B�+���i�B�Q�M �+�?���M�M�2�H�b�X �h�?�2 �`�2�[�m�B�`�2�/ ���K�Q�m�M�i �Q�7 �K�2�K�Q�`�v �+���M �#�2 �2�b�i�B�K���i�2�/
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�(�R�y�) �`�2�~�2�+�i�b �+�H�2���` �2�t�T�`�2�b�b�B�Q�M�b �7�Q�` �/�2�i�2�`�K�B�M�B�M�; �K�2�K�Q�`�v �p�Q�H�m�K�2 �r�B�i�? �� �`�2���b�Q�M���#�H�2 �H�B�F�2�H�B�?�Q�Q�/ �7�Q�` �K�2�b�b���;�2 �`�2�7�m�b���H�X
�6�Q�` �G�J�aM jGj1j1 �i�?�2 �G���T�H���+�2�@�a�i�B�2�H�i�D�2�b �i�`���M�b�7�Q�`�K �U�G�a�h�V �r���b �7�Q�m�M�/ �7�Q�` �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �7�m�M�+�i�B�Q�M �U�.�6�V �Q�7 �i�?�2
�p�Q�H�m�K�2 �Q�7 �i�?�2 �b�2�`�p�B�+�2�/ �K�2�b�b���;�2R(x)�,

i (s) = 1 �
ai

gi

�
1
f

+
f

(s + f )2

�
�U�k�X�R�V

�r�?�2�`�2i �B�b �i�?�2 �M�m�K�#�2�` �Q�7 �i�?�2 �`�2�+�2�B�p�B�M�; �+�?���M�M�2�H�cai �B�b �i�?�2 �B�M�i�2�M�b�B�i�v �Q�7 �i�?�2 �B�M�T�m�i �i�?�`�2���/(i = 1; m)�cgi > 0 �B�b �i�?�2
�K�2�b�b���;�2 �`�2�+�2�B�T�i �i�B�K�2 �Q�M �+�?���M�M�2�Hi �cf �B�b �i�?�2 �.�6 �T���`���K�2�i�2�` �Q�7 �i�?�2 �K�2�b�b���;�2 �p�Q�H�m�K�2�X
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�h�?�2 �+���H�+�m�H���i�B�Q�M �Q�7 �i�?�2 �K�2�K�Q�`�v �p�Q�H�m�K�2V �B�b �+���`�`�B�2�/ �Q�m�i �i���F�B�M�; �B�M�i�Q ���+�+�Q�m�M�i �i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 �K�2�b�b���;�2 �H�Q�b�b�,

p� = 1 � R(V ) �U�k�X�8�V

�r�?�2�`�2R(V ) =
RV

0 D(V � x)dL(x)�cL (x) = 1 � e� fx �@ �.�6 �K�2�b�b���;�2 �p�Q�H�m�K�2�cD(x) = � (� < x ) �@ �.�6 �b�i���i�B�Q�M���`�v
�i�Q�i���H �K�2�b�b���;�2 �p�Q�H�m�K�2�

�h�?�2 �}�`�b�i �i�r�Q �B�M�b�i���M�+�2�b �Q�7 �.�6R(x) ���`�2 �2�[�m���H �i�Q�,

r 1 = � 1 + � 1; r 2 = � 2 + 2 � 1� 1 + � 2 �U�k�X�e�V

�r�?�2�`�2� 1 = 1
f �@ ���p�2�`���;�2 �K�2�b�b���;�2 �b�B�x�2�c� 1; � 2 �@ �B�M�b�i���M�+�2�b �Q�7 �i�Q�i���H �K�2�b�b���;�2 �p�Q�H�m�K�2�X

�h�Q �b�Q�H�p�2 �+�7�X �1�[�X �k�X�8 �r�2 �+���M �m�b�2 �7�Q�`�K�m�H���,

D (V ) = p0 + (1 � p0)

 (p; gx)

�( p)
�U�k�X�d�V

�r�?�2�`�2p0 �B�b �i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 �M�Q�i �`�2�+�2�B�p�B�M�; �`�2�[�m�2�b�i�b�c
 (p; gx) �B�b �i�?�2 �;���K�K�� �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �2�t�T�`�2�b�b�2�/ �#�v

 (p; gx) =

Rgx
0 tp� 1e� t dt; �( p) = 
 (p;1 )�- ���M�/ �i�?�2�B�` �T���`���K�2�i�2�`�bp ���M�/g ���`�2 �/�2�}�M�2�/ ���b

p =
r 2

1

r 2 � r 2
1

; g =
r 1

r 2 � r 2
1

�U�k�X�3�V

�h�?�2 �M�2�t�i �b�i���;�2 �Q�7 �`�2�[�m�2�b�i �T�`�Q�+�2�b�b�B�M�; �B�b ���M���H�v�x�B�M�; �i�?�2 �b�2�`�p�B�+�2 �T���`�i �Q�7 �i�?�2 �T���+�F�2�i�b ���M�/ �7�Q�`�K�B�M�; �M�2�i�r�Q�`�F �T���+�F�2�i
�i�?�`�2���/�b�X �h�?�2 �7�Q�H�H�Q�r�B�M�; ���+�i�B�Q�M�b ���`�2 �T�2�`�7�Q�`�K�2�/ �r�B�i�? �2���+�? �T���+�F�2�i �(�j�- �R�y�)�,



�*�Q�`�T�Q�`���i�2 �a�Q�7�i�r���`�2�@�*�Q�M�i�`�Q�H�H�2�/ �L�2�i�r�Q�`�F �a�r�B�i�+�? �j�9�R

�R�X �A�/�2�M�i�B�7�v�B�M�; �i�?�2 �T���+�F���;�2 ���M�/ �B�K�T�H�2�K�2�M�i�B�M�; �i�?�2 �T�`�Q�+�2�/�m�`�2 �7�Q�` �/�2�i�2�`�K�B�M�B�M�; �B�i�b �T�H���+�2 �B�M �i�?�2 �i�?�`�2���/�X
�k�X �S�2�`�7�Q�`�K �� �b�2���`�+�? �Q�M ���H�H �i�v�T�2�b �Q�7 �i�?�`�2���/�b�X
�j�X �A�7 �i�?�2 �i�?�`�2���/ �B�b �M�Q�i �7�Q�m�M�/�- �i�?�2�M �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �T���+�F�2�i �B�b �i�`���M�b�K�B�i�i�2�/ �i�Q �i�?�2 �+�Q�M�i�`�Q�H�H�2�` ���M�/ �� �M�2�r

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

���#�b�2�M�+�2 �Q�7 �B�/�2�M�i�B�}�+���i�B�Q�M�- �i�?�2 �H���i�2�M�+�v �B�b �/�2�b�+�`�B�#�2�/ �#�v ���M �2�t�T�Q�M�2�M�i�B���H �/�B�b�i�`�B�#�m�i�B�Q�M �r�B�i�? �T���`���K�2�i�2�`p�X
�h�?�2 �.�6 �Q�7 �b�2�`�p�B�+�2 �i�B�K�2 �7�Q�` �i�?�2 �B�M�T�m�i �T���+�F�2�i �i�?�`�2���/ �H�Q�Q�F�b �H�B�F�2 �i�?�B�b�,B (t) = p+ (1 � p)(1 � ept )�- ���M�/ �B�i�b �G�a�h

�H�Q�Q�F�b �H�B�F�2�,

� (q) = p +
(1 � p)p

p + q
=

p(1 + q)
(p + q)

�U�k�X�N�V

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

� 1 = � � 0(0) =
1 � p

p
�U�k�X�R�y�V

�A�7 �i�?�2 �b�v�b�i�2�K �H�Q���/ �B�b �/�2�i�2�`�K�B�M�2�/ ���b� = �� 1 = � (1 � p)=p�- �i�?�2�M �i�?�2 �G�a�h �b�2�`�p�B�+�2 �i�B�K�2�Q�m�i �B�b �/�2�}�M�2�/ ���b�,

W (q) =
(1 � � )(p + q)

p + q � a(1 � p)
=

(1 � p)(p + q)
q + p(1 � � )

�U�k�X�R�R�V

�h�?�2 ���p�2�`���;�2 �i�B�K�2�Q�m�i �p���H�m�2 �B�bW1 = � W 0(0) = p
p(1 � � ) �X

�A�7 �i�?�2 �B�K���;�2 �i���F�2�b �i�?�2 �7�Q�`�K �Q�7 �i�?�2 �`���i�B�Q�M���H �7�`���+�i�B�Q�MA n (p)
B n (p) �- ���M�/P1; P2; :::; Pn �@ ���`�2 �`�Q�Q�i�b �Q�7 �K�m�H�i�B�T�H�B�+�B�i�v

r 1; r 2; :::; rn �- �b�Q �i�?���i

r 1 + r 2 + ::: + r n = m; �U�k�X�R�k�V

Bm (p) = � 0(p � P1)r 1 (p � P2)r 2 :::(p � Pn )r n : �U�k�X�R�j�V

�h�?�2�M �i�?�2 �Q�`�B�;�B�M���H �+���M �#�2 �7�Q�m�M�/ �r�B�i�? �i�?�2 �7�Q�`�K�m�H���,

f (t) =
X

Res
�

An (p)ept

Bm (p)

�
�U�k�X�R�9�V

�A�7 �i�?�2 �`�Q�Q�i�b �Q�7 �i�?�2 �/�2�M�Q�K�B�M���i�Q�`P1; P2:::; P m ���`�2 �b�B�K�T�H�2�- �i�?�2�M

f (t) =
X An (Pk )

Bm (Pk )
epkt �U�k�X�R�8�V

�h�?�2�M�- �i�?�2 �B�M�p�2�`�b�2 �Q�7 �i�?�2 �G�a�h �7�m�M�+�i�B�Q�MW (q) �r�B�H�H �#�2 �/�2�i�2�`�K�B�M�2�/ �#�v �i�?�2 �`�2�H���i�B�Q�M�,

W (t) =
X

Res
�

(1 � � )( � + q)
q(q + p(1 � � ))

eqt
�

�U�k�X�R�e�V

�h�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �`���M�/�Q�K �p���`�B���#�H�2 �U�_�o�VU �i���F�2�b �i�?�2 �7�Q�`�K �Q�7�,

U(t) = pf U < t g =

tZ

0

W (t � u)dB(u) =

tZ

0

e� �u W (t � u)dU �U�k�X�R�d�V

�r�?�2�`�2B (t) = 1 � e� �t

�6�Q�` �i�?�2 �+���b�2pf W > 0g = 1 � W (0) = (n� )n p0

n !(1 � � ) �i�?�2 ���p�2�`���;�2 �p���H�m�2 �Q�7 �b�i���i�B�Q�M���`�v �H���i�2�M�+�v �r�B�H�H �#�2 �2�[�m���H �i�Q�,

W1 = EW =

1Z

0

dW(t) =
nn � 2� n p0

� (1 � � )2(n � 1)!
�U�k�X�R�3�V



�j�9�k �o���H�2�`�v �S�X �J�Q�+�?���H�Q�p�- �:�2�M�M���/�v �A�X �G�B�M�2�i�b�- �L���i���H�v�� �u�m�X �"�`���i�+�?�2�M�F�Q�- �a�p�2�i�H���M�� �o�X �:�Q�p�Q�`�Q�p��

�6�B�;�X �k�X�j�X�a�i���i�2 ���M�/ �h� �̀��M�b�B�i�B�Q�M �:� �̀��T�? �Q�7 �Z�a �i�v�T�2M jM jmjn

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

U1 = EU =

1Z

0

tdU(t) = � 1 + T1 =
1
�

+
nn � 2� n p0

� (1 � � )2(n � 1)!
�U�k�X�R�N�V

�r�?�2�`�2EW; EU ���`�2 �i�?�2 �K���i�?�2�K���i�B�+���H �2�t�T�2�+�i���i�B�Q�M�b �Q�7 �_�oW ���M�/U�X
�h�Q �b�B�K�T�H�B�7�v �i�?�2 �+���H�+�m�H���i�B�Q�M�b�- �i�?�2 �Q�#�i���B�M�2�/ �`���M�/�Q�K �p���`�B���#�H�2�b �r�2�`�2 ���T�T�`�Q�t�B�K���i�2�/ �#�v �i�?�2 �.�6Z (x) = p0 +

(1 � p0) 
 (p;gx )
�( p) �- �r�?�2�`�2p0 �B�b �i�?�2 �b�i���i�B�Q�M���`�v �T�`�Q�#���#�B�H�B�i�v �Q�7 �i�?�2 ���#�b�2�M�+�2 �Q�7 �`�2�[�m�2�b�i�b

p =
� 2

1

(1 � p0)� 2 � � 2
1

; g =
(1 � p0)� 1

(1 � p0)� 2 � � 2
1

�U�k�X�k�y�V

�r�?�2�`�2p ���M�/g ���`�2 �i�?�2 �;���K�K�� �/�B�b�i�`�B�#�m�i�B�Q�M �T���`���K�2�i�2�`�b�- ���M�/� 1; � 2 � � 2
1 �- ���`�2 �i�?�2 �}�`�b�i �B�M�b�i���M�+�2 ���M�/ �i�?�2 �p���`�B���M�+�2

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

�B�M�7�Q�`�K���i�B�Q�M �`�2�+�2�B�p�2�/ �7�`�Q�K �i�?�2 �a�.�L �+�Q�M�i�`�Q�H�H�2�`�- ���M�/ �i�`���M�b�7�2�`�b �i�?�2 �;�2�M�2�`���i�2�/ �T���+�F�2�i �i�?�`�2���/ �i�Q �i�?�2 �Q�m�i�;�Q�B�M�; �T�Q�`�i �i�Q
�#�2 �b�2�M�i �i�Q �i�?�2 �+�Q�K�K�m�M�B�+���i�B�Q�M �+�?���M�M�2�H �(�R�8�- �R�N�)�X �h�?�2 �K�2�i�?�Q�/�b �Q�7 �i�`���M�b�K�B�i�i�B�M�; �M�2�i�r�Q�`�F �T���+�F�2�i�b�- �r�?�B�+�? �/�2�i�2�`�K�B�M�2
�#�Q�i�? �i�?�2 �b�T�2�2�/ �Q�7 �/���i�� �i�`���M�b�K�B�b�b�B�Q�M �Q�p�2�` �+�Q�K�K�m�M�B�+���i�B�Q�M �+�?���M�M�2�H�b ���M�/ �i�?�2 �b�i�Q�`���;�2 �i�B�K�2 �Q�7 �+�Q�T�B�2�b �Q�7 �K�2�b�b���;�2�b �B�M
�#�m�z�2�` �K�2�K�Q�`�v�- �b�B�;�M�B�}�+���M�i�H�v �/�2�T�2�M�/ �Q�M �i�?�2 �H�B�M�2���` �T�`�Q�i�Q�+�Q�H�b �m�b�2�/�- �i�?�2 �+�?���`���+�i�2�`�B�b�i�B�+�b �Q�7 ���+�F�M�Q�r�H�2�/�;�K�2�M�i �b�i���;�2�b
���M�/�i�B�K�2�@�Q�m�i�X �q�2 ���b�b�m�K�2 �i�?���i �+�Q�T�B�2�b �Q�7 �i�?�2 �i�`���M�b�K�B�i�i�2�/ �T���+�F�2�i�b ���`�2 �b�i�Q�`�2�/ ���7�i�2�` �i�?�2 �2�M�/ �Q�7 �i�?�2�B�` �i�`���M�b�K�B�b�b�B�Q�M
�B�M �i�?�2 �#�m�z�2�` �K�2�K�Q�`�v �7�Q�` �b�Q�K�2 �i�B�K�2�@�Q�m�i �T�2�`�B�Q�/ �m�M�i�B�H �+�Q�M�}�`�K���i�B�Q�M �Q�7 �i�?�2 �/�2�H�B�p�2�`�v �Q�7 �i�?�2 �T���+�F�2�i�b �B�b �`�2�+�2�B�p�2�/�X
�L�Q �+�Q�M�}�`�K���i�B�Q�M �M�2�+�2�b�b�B�i���i�2�b �`�2�i�`���M�b�K�B�b�b�B�Q�M �Q�7 �i�?�2 �T���+�F�2�i�X �h�?�B�b �2�H�B�K�B�M���i�2�b �T�Q�b�b�B�#�H�2 �2�`�`�Q�`�b ���M�/ �T���+�F�2�i �H�Q�b�b �/�m�2
�i�Q �B�M�b�m�{�+�B�2�M�i �#�m�z�2�` �K�2�K�Q�`�v �B�M �i�?�2 �`�2�+�2�B�p�B�M�; �b�r�B�i�+�?�X �P�#�p�B�Q�m�b�H�v�- �i�?�2 �i�`���M�b�K�B�b�b�B�Q�M �T�?���b�2 �Q�7 �M�2�i�r�Q�`�F �T���+�F�2�i�b
�H�2���p�B�M�; �i�?�2 �b�r�B�i�+�? �+���M �#�2 �/�2�b�+�`�B�#�2�/ �#�v �� �b�v�b�i�2�K �B�M �i�?�2 �7�Q�`�KM jM jmjn �i�?���i �B�bm �b�B�M�;�H�2�@�H�B�M�2 �Z�a �r�B�i�? �M �T�H���+�2
�#�m�z�2�`�b�- �i�?�2 �b�B�K�T�H�2�b�i �B�M�+�Q�K�B�M�; �i�?�`�2���/ ���M�/ �2�t�T�Q�M�2�M�i�B���H �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �b�2�`�p�B�+�2 �i�B�K�2�X �� �/�B���;�`���K �Q�7 �i�?�2 �B�M�i�2�M�b�B�i�v
�Q�7 �Z�a �i�v�T�2M jM jmjn �i�`���M�b�B�i�B�Q�M�b �B�b �b�?�Q�r�M �B�M �+�7�X �6�B�;�X �k�X�j�X

�q�2 �F�M�Q�r �(�e�- �R�d�) �i�?���i �i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 �}�M�/�B�M�; ���MM jM jmjn �b�v�b�i�2�K �B�M ��pk �b�i���i�2 �B�b�,

pk =
� k

k !
mP

k=0

� k

k ! + � m +1

m �m ! �
1� ( �

m )n

1� �
m

; 0 � k � m �U�k�X�k�R�V

�r�?�2�`�2� = �
� �B�b �i�?�2 �H�Q���/�X

���+�+�Q�`�/�B�M�;�H�v�- �i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 ��pm + s �b�i���i�2 �B�b�,

pm + s =
� m

m !

� �
m

� s

mP

k=0

� k

k ! + � m +1

m �m ! �
1� ( �

m )n

1� �
m

; 1 � � � n �U�k�X�k�k�V

�q�2 �#�2�H�B�2�p�2 �i�?���i �/�m�2 �i�Q �i�?�2 �H���+�F �Q�7 �� �7�`�2�2 �#�m�z�2�` �B�M �i�?�2 �`�2�+�2�B�p�B�M�; �b�r�B�i�+�?�- �� �i�`���M�b�K�B�i�i�2�/ �T���+�F�2�i �?���b �T�`�Q�#���#�B�H�B�i�v
p �Q�7 �#�2�B�M�; �H�Q�b�i�X �h�?�2�M �i�?�2 �B�M�i�2�M�b�B�i�v �Q�7 �i�?�2 �Q�m�i�T�m�i �i�?�`�2���/ �B�b �/�2�i�2�`�K�B�M�2�/ ���by = � � �p m + n = �

P m + n � 1
i =0 pi �X
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