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�W�B�K�ë�­�Í�ë�L�ë�P �	�T�N�B�M�M �F�H�H�
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 �U�I�F
�U�P�Q �U�X�P �C�F�J�O�H �D�P�S�S�F�D�U�
 �U�I�F �C�P	R�P�N �U�X�P �J�O�D�P�S�S�F�D�U�� 	_�F �T�F�H�N�F�O�U�B�U�J�P�O �Q�P�J�O�U �N�B�S�L�T �	�ë�

�J�O�E�J�D�B�U�F �U�I�F �H�P�M�E �T�U�B�O�E�B�S�E �T�F�H�N�F�O�U�B�U�J�P�O�� 	_�F �H�S�F�Z �C�B�D�L�H�S�P�V�O�E �B�O�E �C�S�B�D�F�T �J�O�E�J�D�B�U�F
�U�I�F �D�P�N�N�P�O �	�N�B�Q�Q�F�E�
 �T�U�F�N�T �C�F�U�X�F�F�O �U�I�F �U�X�P �X�P�S�E�T��
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W�D�B�U�J�P�O�
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 �N�P�E�F�M�M�F�E
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 �U�I�V�T �F�Y�Q�M�J�D�J�U�M�Z �N�P�E�F�M�M�J�O�H �D�P�N�Q�M�F�Y �Q�S�P�D�F�T�T�F�T �T�V�D�I �B�T �D�J�S�D�V�N
W�Y�B�U�J�P�O��

�8�F �D�B�O �U�I�F�S�F�G�P�S�F �N�P�E�F�M �T�U�F�N�N�J�O�H �B�T �B �T�F�H�N�F�O�U�B�U�J�P�O �P�G �B �X�P�S�Ew �J�O�U�P �J�U�T �T�U�F�N
�B�O�E �B
Y�Y�F�T �B�T �G�P�M�M�P�X�T��

�T�F�H�N�F�O�U�B�U�J�P�O �P�Gw = r 2 � +; p; s 2 � � :

(prs = w ^ p �J�T �B �Q�S�F
W�Y^ r �J�T �B �T�U�F�N^ s �J�T �B �T�V
Y�Y) �		þ��	û�


= �B�S�H�N�B�Y
p;r;s : prs= w

�T(w �I�B�T �Q�S�F
W�Yp ^ w �I�B�T �T�U�F�Nr ^ w �I�B�T �T�V
Y�Ys)

�		þ��	ü�


= �B�S�H�N�B�Y
p;r;s : prs= w

�T(w �I�B�T �Q�S�F
W�Yp ^ w �I�B�T �T�V
Y�Ys) � �T(w �I�B�T �T�U�F�Nr )

�		þ��	ý�
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Y�Y�F�T �B�O�E �T�U�F�N�T �B�S�F �E�F�T�D�S�J�C�F�E �J�O �U�I�F �O�F�Y�U �U�X�P �T�V�C�T�F�D��
�U�J�P�O�T��

�¯���­���¬ �.�P�E�F�M�M�J�O�H �B�ô�Y�B�U�J�P�O
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Y�Y�B�U�J�P�O �J�T �N�P�E�F�M�M�F�E �E�J
V�F�S�F�O�U�M�Z �G�P�S �N�P�U�J�W�B�U�F�E �B�O�E �V�O�N�P�U�J�W�B�U�F�E �X�P�S�E�T�� �6�O�N�P�U�J��
�W�B�U�F�E �X�P�S�E�T �B�S�F �D�P�O�T�J�E�F�S�F�E �U�P �C�F �V�O�B
Y�Y�F�E �B�O�E �U�I�F�J�S �T�U�F�N���J�O�U�F�S�O�B�M �N�P�S�Q�I�F�N�J�D �T�U�S�V�D��
�U�V�S�F �J�T �E�J�T�D�P�W�F�S�F�E �C�Z �T�F�D�P�O�E�B�S�Z �S�F�T�F�H�N�F�O�U�B�U�J�P�O �P�O�M�Z��

�'�P�S �N�P�U�J�W�B�U�F�E �X�P�S�E�T�
 �B
Y�Y�B�U�J�P�O �J�T �N�P�E�F�M�M�F�E �V�T�J�O�H �K�P�J�O�U �Q�S�P�C�B�C�J�M�J�U�J�F�T �P�G �U�I�F �B
Y�Y�F�T
�P�G �U�I�F �D�I�J�M�E �B�O�E �U�I�F �S�F�T�J�E�V�B�M �B
Y�Y�F�T �P�G �U�I�F �Q�B�S�F�O�U�
 �X�I�J�D�I �D�B�O �C�F �E�F�S�J�W�F�E �G�S�P�N �B
Y�Y
�Q�S�P�C�B�C�J�M�J�U�J�F�T �P�G �U�I�F �D�I�J�M�E �V�T�J�O�H �U�I�F �M�B�X �P�G �U�P�U�B�M �Q�S�P�C�B�C�J�M�J�U�Z �	�-�5�1�
��

�-�5�1 �T�U�B�U�F�T �U�I�B�U �H�J�W�F�O �B �D�P�V�O�U�B�C�M�F �T�F�U �P�G �N�F�B�T�V�S�B�C�M�F �F�W�F�O�U�TB i : i 2 f 1; 2; : : :g�

�U�I�B�U �G�P�S�N �B �Q�B�S�U�J�U�J�P�O �P�G �B �T�B�N�Q�M�F �T�Q�B�D�F�
 �U�I�F �G�P�M�M�P�X�J�O�H �F�R�V�B�U�J�P�O �I�P�M�E�T �G�P�S �B�O�Z �F�W�F�O�UA��
�T(A) =

P
i �T(A \ B i )�� �*�O �P�U�I�F�S �X�P�S�E�T�
 �U�I�F �Q�S�P�C�B�C�J�M�J�U�Z �P�G �B�O �F�W�F�O�U �D�B�O �C�F �N�F�B�T�V�S�F�E

�Q�J�F�D�F�X�J�T�F�
 �B�T �M�P�O�H �B�T �X�F �N�B�L�F �T�V�S�F �U�P �D�P�V�O�U �B�M�M �U�I�F �Q�J�F�D�F�T �B�O�E �O�P�U �D�P�V�O�U �B�O�Z �Q�J�F�D�F
�N�P�S�F �U�I�B�O �P�O�D�F��

�6�T�J�O�H �-�5�1�
 �U�I�F �G�P�M�M�P�X�J�O�H �E�F�D�P�N�Q�P�T�J�U�J�P�O �J�T �Q�P�T�T�J�C�M�F��

8w 2 � +; w �I�B�T �B �Q�B�S�F�O�U; w0 = �Q�B�S�F�O�U(w); 8p 2 �Q�S�F�G�J�Y�F�T(w); 8s 2 �T�V�G�G�J�Y�F�T(w) :

�T(w �I�B�T �Q�S�F
W�Yp ^ w �I�B�T �T�V
Y�Ys) �-�5�1=
X

p02 �Q�S�F�G�J�Y�F�T(w0)
s02 �T�V�G�G�J�Y�F�T(w0)

�T
�

w �I�B�T �Q�S�F
W�Yp^ w �I�B�T �T�V
Y�Ys^
w0 �I�B�T �Q�S�F
W�Yp0̂ w0 �I�B�T �T�V
Y�Ys0

�
�		þ��	þ�


=
X

p02 �Q�S�F�G�J�Y�F�T(w0)
s02 �T�V�G�G�J�Y�F�T(w0)

�T((p0; s0) ! (p; s)) �		þ��	ÿ�
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�P�L�©�O�L�P �	�T�N�B�M�M �X�J�O�E�P�X�

��
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�'�P�S �T�U�F�N�T�
 �B�O �F�R�V�B�U�J�P�O �B�O�B�M�P�H�P�V�T �U�P �&�R�V�B�U�J�P�O �		þ��	ÿ�
 �I�P�M�E�T��

8w 2 � +; w �I�B�T �B �Q�B�S�F�O�U; w0 = �Q�B�S�F�O�U(w); 8r 2 �T�V�C�T�U�S�J�O�H�T(w); jr j > 0:

�T(w �I�B�T �T�U�F�Nr ) �-�5�1=
X

r 02 �T�V�C�T�U�S�J�O�H�T(w0)
jr 0j> 0

�T(w �I�B�T �T�U�F�Nr ^ w0 �I�B�T �N�B�Q�Q�F�E �T�U�F�Nr 0) �		þ��
��


=
X

r 02 �T�V�C�T�U�S�J�O�H�T(w0)
jr 0j> 0

�T(r 0 ! r ) �		þ��
��
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�D�P�V�O�U�T �J�O �U�I�F �E�B�U�B �S�F�M�J�B�C�M�F �J�O�E�J�D�B�U�P�S�T �P�G �U�I�F�J�S �Q�S�P�C�B�C�J�M�J�U�Z�
 �C�V�U �B �Q�B�S�U�J�D�V�M�B�S �T�U�F�N �J�T �T�F�F�O
�B�U �N�P�T�U �B �D�P�V�Q�M�F �P�G �U�J�N�F�T �× �J�O �G�B�D�U�
 �N�B�O�Z �T�U�F�N�T �B�S�F �P�O�M�Z �G�P�V�O�E �J�O �B �T�J�O�H�M�F �X�P�S�E�� �%�V�F
�U�P �U�I�J�T�
 �X�F �X�J�M�M �F�T�U�J�N�B�U�F �U�I�F �T�U�F�N �Q�S�P�C�B�C�J�M�J�U�Z �V�T�J�O�H �B �D�I�B�S�B�D�U�F�S���X�J�T�F �T�U�S�J�O�H �N�B�Q�Q�J�O�H
�B�M�H�P�S�J�U�I�N �G�S�P�N �U�I�F �Q�B�S�F�O�U �N�B�Q�Q�F�E �T�U�F�N �U�P �U�I�F �D�I�J�M�E �T�U�F�N��

	_�F �B�M�H�P�S�J�U�I�N �X�P�S�L�T �C�Z �T�D�P�S�J�O�H �Q�B�J�S�X�J�T�F �B�M�J�H�O�N�F�O�U�T �C�F�U�X�F�F�O �U�I�F �N�B�Q�Q�F�E �T�U�F�N
�P�G �U�I�F �Q�B�S�F�O�U �B�O�E �U�I�F �T�U�F�N �P�G �U�I�F �D�I�J�M�E�� �"�O �B�M�J�H�O�N�F�O�U �C�F�U�X�F�F�O �U�X�P �T�U�S�J�O�H�Ts =
(s1; s2; : : : ; sn ) �B�O�Et = ( t1; t2; : : : ; tm ) �J�T �B �T�F�R�V�F�O�D�Fc1; c2; : : : ; ck �P�G �T�J�O�H�M�F���D�I�B�S�B�D�U�F�S
�D�I�B�O�H�F�T�
 �X�I�F�S�F �F�B�D�I �D�I�B�O�H�F �J�T �F�J�U�I�F�S �B �T�V�C�T�U�J�U�V�U�J�P�Osi ! t j �
 �J�O�T�F�S�U�J�P�O� ! t j �P�S �E�F�M�F��
�U�J�P�Osi ! � �
 �B�O�E �U�I�F �J�O�E�J�D�F�Ti �B�O�Ej �J�O �U�I�F �M�J�T�U �P�G �D�I�B�O�H�F�T �G�P�S�N �D�P�O�U�J�H�V�P�V�T �T�F�R�V�F�O�D�F�T
1: : : n �B�O�E1: : : m �S�F�T�Q�F�D�U�J�W�F�M�Z �	�J���F�� �U�S�B�O�T�Q�P�T�J�U�J�P�O�T �B�S�F �O�P�U �B�M�M�P�X�F�E�
�� �4�F�F �'�J�H�V�S�F 	þ��	ü �G�P�S
�B�O �F�Y�B�N�Q�M�F �P�G �T�V�D�I �T�U�F�N �N�B�Q�Q�J�O�H�� �"�E�E�J�U�J�P�O�B�M�M�Z�
 �J�U �J�T �O�P�U �B�M�M�P�X�F�E �G�P�S �B�O �J�O�T�F�S�U�J�P�O �U�P
�J�N�N�F�E�J�B�U�F�M�Z �	�X�J�U�I�P�V�U �B�O �J�O�U�F�S�M�F�B�W�J�O�H �T�V�C�T�U�J�U�V�U�J�P�O�
 �G�P�M�M�P�X �B �E�F�M�F�U�J�P�O�
 �T�J�O�D�F �U�I�F �B�M�J�H�O��
�N�F�O�U�T(x ! �; � ! y) �B�O�E(� ! y; x ! � ) �S�F�Q�S�F�T�F�O�U �B�O �J�E�F�O�U�J�D�B�M �Q�S�P�D�F�T�T �B�O�E �U�I�J�T
�E�V�Q�M�J�D�B�U�J�P�O �X�P�V�M�E �N�B�L�F �J�U �I�B�S�E�F�S �U�P �F�O�V�N�F�S�B�U�F �U�I�F �E�J
V�F�S�F�O�U �V�O�J�R�V�F �B�M�J�H�N�F�O�U�T�� �#�Z

W�Y�J�O�H �U�I�F �D�B�O�P�O�J�D�B�M �P�S�E�F�S �B�T(� ! y; x ! � )�
 �F�B�D�I �Q�P�T�T�J�C�M�F �T�U�F�N �N�B�Q�Q�J�O�H �Q�S�P�D�F�T�T
�I�B�T �B �T�J�O�H�M�F �V�O�J�R�V�F �B�M�J�H�O�N�F�O�U��

�)�P�X �N�B�O�Z �B�M�J�H�O�N�F�O�U�T �B�S�F �U�I�F�S�F �C�F�U�X�F�F�O �T�U�S�J�O�H�Ts �B�O�Et� �*�G �X�F �D�P�O�T�J�E�F�S �B �N�P�E�F�M
�X�J�U�I �P�O�M�Z �J�O�T�F�S�U�J�P�O�T �B�O�E �E�F�M�F�U�J�P�O�T�
 �X�J�U�I�P�V�U �T�V�C�T�U�J�U�V�U�J�P�O�T�
 �U�I�F�S�F �J�T �P�O�M�Z �P�O�F �× �J�O�T�F�S�U
�B�M�M�
 �U�I�F�O �E�F�M�F�U�F �B�M�M�� �*�G �X�F �J�O�U�S�P�E�V�D�F �T�V�C�T�U�J�U�V�U�J�P�O�T�
 �U�I�F �D�P�V�O�U �D�B�O �C�F �E�F�D�P�N�Q�P�T�F�E �B�T
�G�P�M�M�P�X�T�� �'�J�S�T�U�
 �X�F �D�I�P�P�T�Fk 2 N �J�O�E�J�D�B�U�J�O�H �I�P�X �N�B�O�Z �T�V�C�T�U�J�U�V�U�J�P�O�T �U�I�F�S�F �X�J�M�M �C�F �J�O
�U�I�F �B�M�J�H�O�N�F�O�U �× �U�I�F�S�F �B�S�F �N�J�O(jsj; jt j)+1 �Q�P�T�T�J�C�M�F �D�I�P�J�D�F�T�� �4�F�D�P�O�E�
 �X�F �D�I�P�P�T�Fk �D�I�B�S��
�B�D�U�F�S�T �G�S�P�Ns �B�O�Ek �D�I�B�S�B�D�U�F�S�T �G�S�P�Nt �U�P �C�F �T�V�C�T�U�J�U�V�U�F�E�� 	_�J�T �G�V�M�M�Z �E�F�U�F�S�N�J�O�F�T �X�I�J�D�I
�H�F�U�T �T�V�C�T�U�J�U�V�U�F�E �G�P�S �X�I�J�D�I�
 �C�F�D�B�V�T�F �U�I�F�Z �N�B�Z �P�O�M�Z �C�F �N�B�Q�Q�F�E �J�O �P�S�E�F�S�
 �B�T �U�I�F�S�F �J�T
�O�P �X�B�Z �P�V�S �B�M�H�P�S�J�U�I�N �D�B�O �Q�S�P�E�V�D�F �B �U�S�B�O�T�Q�P�T�J�U�J�P�O�� 	_�F �P�S�E�F�S �P�G �	�P�Q�U�J�P�O�B�M�
 �J�O�T�F�S�U�J�P�O�T

	ü
�



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

j�B�M�J�H�O�N�F�O�U�T(s; t)j =
�N�J�O(jsj;jt j)X

k=0

�
jsj
k

�
�
�

jt j
k

�
�		þ��
��


�4�J�O�D�F �E�J
V�F�S�F�O�U �B�M�J�H�O�N�F�O�U�T �B�S�F �N�V�U�V�B�M�M�Z �F�Y�D�M�V�T�J�W�F �	�U�I�F �T�U�F�N �B�O�E �J�U�T �D�P�S�S�F�T�Q�P�O�E�J�O�H
�N�B�Q�Q�F�E �T�U�F�N �D�B�O�O�P�U �C�F �B�M�J�H�O�F�E �J�O �N�P�S�F �U�I�B�O �P�O�F �X�B�Z�
�
 �X�F �D�B�O �D�B�M�D�V�M�B�U�F �U�I�F �Q�S�P�C�B��
�C�J�M�J�U�Z �P�G �B �N�B�Q�Q�J�O�H �C�F�U�X�F�F�O �U�I�F �N�B�Q�Q�F�E �T�U�F�N �B�O�E �T�U�F�N �C�Z �T�V�N�N�J�O�H �U�I�F �Q�S�P�C�B�C�J�M�J�U�J�F�T
�P�G �B�M�M �Q�P�T�T�J�C�M�F �B�M�J�H�O�N�F�O�U�T�� 	_�F �Q�S�P�C�B�C�J�M�J�U�Z �P�G �B �X�P�S�E�Ý�T �T�U�F�N �D�B�O�E�J�E�B�U�F �J�T �U�I�F�S�F�G�P�S�F��

8w 2 � +; w �I�B�T �B �Q�B�S�F�O�U; w0 = �Q�B�S�F�O�U(w); 8r 2 �T�V�C�T�U�S�J�O�H�T(w); jr j > 0:

�T(w �I�B�T �T�U�F�N(t1; t2; : : : ; tm )) �-�5�1=
X

r 02 �T�V�C�T�U�S�J�O�H�T(w0)
jr 0j> 0

r 0=( s1 ;s2 ;:::;sn )

�T((s1; s2; : : : ; sn ) �N�B�Q�T �U�P(t1; t2; : : : ; tm ))

�		þ��
��


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

�T(c1; c2; : : : ; ck) = �T(c1 \ c2 \ : : : \ ck) �		þ��	û	ú�


= �T(c1) � �T(c2) � : : : � �T(ck) �		þ��	û	û�


=
Y

i 2f 1:::kg

�T(ci ) �		þ��	û	ü�


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

�TD ((s1; s2; : : : ; sn ) �N�B�Q�T �U�P(t1; t2; : : : ; tm ))

= �T(s1 ! t1) �
X

(c2 ;:::;ck ) �B�S�F �D�I�B�O�H�F�T �P�G(s2 ;:::;sn ) �U�P(t2 ;:::;t m )

Y

i 2f 2:::kg

�T(ci )

+ �T(s1 ! � ) �
X

(c2 ;:::;ck ) �B�S�F �D�I�B�O�H�F�T �P�G(s2 ;:::;sn ) �U�P(t1 ;t 2 ;:::;t m )

Y

i 2f 2:::kg

�TD (ci ) �		þ��	û	ý�


= �T(s1 ! t1) � �T((s2; : : : ; sn ) �N�B�Q�T �U�P(t2; : : : ; tm ))

+ �T(s1 ! � ) � �TD ((s2; : : : ; sn ) �N�B�Q�T �U�P(t1; t2; : : : ; tm )) �		þ��	û	þ�


	ü
�



�T((s1; s2; : : : ; sn ) �N�B�Q�T �U�P(t1; t2; : : : ; tm ))

=
X

(c1 ;c2 ;:::;ck ) �B�S�F �D�I�B�O�H�F�T �P�G(s1 ;s2 ;:::;sn ) �U�P(t1 ;t 2 ;:::;t m )

Y

i 2f 1:::kg

�T(ci ) �		þ��	û	ÿ�


= �T(s1 ! t1) �
X

(c2 ;:::;ck ) �B�S�F �D�I�B�O�H�F�T �P�G(s2 ;:::;sn ) �U�P(t2 ;:::;t m )

Y

i 2f 2:::kg

�T(ci )

+ �T(� ! t1) �
X

(c2 ;:::;ck ) �B�S�F �D�I�B�O�H�F�T �P�G(s1 ;s2 ;:::;sn ) �U�P(t2 ;:::;t m )

Y

i 2f 2:::kg

�T(ci )

+ �T(s1 ! � ) �
X

(c2 ;:::;ck ) �B�S�F �D�I�B�O�H�F�T �P�G(s2 ;:::;sn ) �U�P(t1 ;t 2 ;:::;t m )

Y

i 2f 2:::kg

�TD (ci ) �		þ��	û
��


= �T(s1 ! t1) � �T((s2; : : : ; sn ) �N�B�Q�T �U�P(t2; : : : ; tm ))

+ �T(� ! t1) � �T((s1; s2; : : : ; sn ) �N�B�Q�T �U�P(t2; : : : ; tm ))

+ �T(s1 ! � ) � �TD ((s2; : : : ; sn ) �N�B�Q�T �U�P(t1; t2; : : : ; tm )) �		þ��	û
��


�8�J�U�I �U�I�F �S�F�D�V�S�T�J�P�O �T�U�P�Q�Q�J�O�H �D�P�O�E�J�U�J�P�O�T �G�P�S �X�I�F�O �F�J�U�I�F�S �P�S �C�P�U�I �T�U�S�J�O�H�T �B�S�F �F�Y�I�B�V�T�U�F�E
�E�F
W�O�F�E �B�T �G�P�M�M�P�X�T��

�T((sx ; sx+1 : : : ; sy) �N�B�Q�T �U�P()) =
Y

i 2f x:::y g

�T(si ! � ) �		þ��	û
��


�T(() �N�B�Q�T �U�P(tx ; tx+1 : : : ; ty)) =
Y

i 2f x:::y g

�T(� ! t i ) �		þ��	û
��


�T(() �N�B�Q�T �U�P()) = 1 �		þ��	ü	ú�


�TD ((sx ; sx+1 : : : ; sy) �N�B�Q�T �U�P()) =
Y

i 2f x:::y g

�T(si ! � ) �		þ��	ü	û�


�TD (() �N�B�Q�T �U�P(tx ; tx+1 : : : ; ty)) = 0 �		þ��	ü	ü�


�TD (() �N�B�Q�T �U�P()) = 1 �		þ��	ü	ý�


�¯���­���® �+�P�J�O�U �N�P�E�F�M�M�J�O�H �P�G �B�ô�Y�B�U�J�P�O �B�O�E �B�M�U�F�S�O�B�U�J�P�O

�4�J�O�D�F �C�P�U�I �N�P�E�F�M�T �E�F
W�O�F�E �B�C�P�W�F �V�T�F �U�I�F �M�B�X �P�G �U�P�U�B�M �Q�S�P�C�B�C�J�M�J�U�Z �U�P �J�O�U�S�P�E�V�D�F �B �E�F��
�Q�F�O�E�F�O�D�Z �P�O �U�I�F �E�F�S�J�W�B�U�J�P�O�B�M �Q�B�S�F�O�U�
 �J�U �J�T �Q�P�T�T�J�C�M�F �U�P �N�P�E�F�M �U�I�F �Q�B�S�F�O�U�Ý�T �T�F�H�N�F�O�U�B�U�J�P�O
�K�P�J�O�U�M�Z �J�O �U�I�F �D�P�N�C�J�O�F�E �N�P�E�F�M�� 	_�J�T �H�F�U�T �S�J�E �P�G �T�P�N�F �P�G �U�I�F �J�O�E�F�Q�F�O�E�F�O�D�F �B�T�T�V�N�Q��
�U�J�P�O�T �N�B�E�F �J�O �&�R�V�B�U�J�P�O �		þ��	ý�
 �B�O�E �Q�S�F�W�F�O�U�T �F�B�D�I �Q�B�S�U �P�G �U�I�F �N�P�E�F�M �G�S�P�N �T�F�H�N�F�O�U�J�O�H
�U�I�F �Q�B�S�F�O�U �J�O �B �E�J
V�F�S�F�O�U �X�B�Z�� 	_�F �D�P�N�C�J�O�F�E �N�P�E�F�M �U�I�F�S�F�G�P�S�F �J�T��

8w 2 � +; w �I�B�T �B �Q�B�S�F�O�U; w0 = �Q�B�S�F�O�U(w) :

�T�F�H�N�F�O�U�B�U�J�P�O �P�Gw = �B�S�H�N�B�Y
r 2 � + ;

p;s2 � � :
prs= w

�T(w �I�B�T �Q�S�F
W�Yp ^ w �I�B�T �T�U�F�Nr ^ w �I�B�T �T�V
Y�Ys)

= �B�S�H�N�B�Y
r 2 � + ;

p;s2 � � :
prs= w

X

r 02 � + ;
p0;s02 � � :
p0r 0s0= w0

�T((p0; s0) ! (p; s)) � �T(r 0 ! r ) �		þ��	ü	þ�


	ü
�



�¯���® �.�P�E�F�M �J�O�G�F�S�S�F�O�D�F �B�M�H�P�S�J�U�I�N�T

�"	O�F�S �E�F�T�J�H�O�J�O�H �P�V�S �N�P�E�F�M �J�O �U�I�F �Q�S�F�W�J�P�V�T �T�F�D�U�J�P�O�
 �X�F �I�B�W�F �U�P �U�S�B�J�O �J�U �C�Z 
W�O�E�J�O�H
�U�I�F �C�F�T�U �D�P�O
W�H�V�S�B�U�J�P�O �P�G �J�U�T �Q�B�S�B�N�F�U�F�S�T�
 �J���F�� �F�T�U�J�N�B�U�J�O�H �U�I�F �Q�S�P�C�B�C�J�M�J�U�J�F�T �P�G �B
Y�Y�F�T �B�O�E
�.�0�1 �B�M�U�F�S�O�B�U�J�P�O�T��

�*�O �4�V�C�T�F�D�U�J�P�O 	þ��	ý��	û�
 �X�F �X�J�M�M �E�F
W�O�F �I�P�X �U�P �F�T�U�J�N�B�U�F �N�P�E�F�M �Q�B�S�B�N�F�U�F�S�T �G�S�P�N �B�O�O�P��
�U�B�U�F�E �E�B�U�B�� �4�J�O�D�F �X�F �E�P �O�P�U �I�B�W�F �T�V�D�I �E�B�U�B �G�P�S �T�V�Q�F�S�W�J�T�F�E �M�F�B�S�O�J�O�H�
 �B�O �&�Y�Q�F�D�U�B�U�J�P�O��
�.�B�Y�J�N�J�[�B�U�J�P�O �M�P�P�Q �E�F�T�D�S�J�C�F�E �J�O �4�V�C�T�F�D�U�J�P�O 	þ��	ý��	ü �X�J�M�M �C�F �V�T�F�E �U�P �C�P�P�U�T�U�S�B�Q �P�V�S �N�P�E�F�M
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