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σ +
y

σ =
� }�M NLV o�n+]tVQcQV@V

N�nH`�`+X�TIo�VQT R�b@N�n!R!P�w cQn+`+_!V `�P�PF_!o�P s X!o�VQT � 6 �
bLP!TIR!]LTIl%_+`�T `�]�n+��n!X+Y\e%XLf `!R+T�j!n!o�oIepX `
bLX7N�X!o�P�N�Y�V�NLPFR�d�PFw m�V�Y�V�c�X+`7d�P���P bQPF_9X7o@�IVLn+]tn
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��{

σ +
y

σ =
�

− ρσ
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b@N�n!d�_!V�c�X�`!d�V j�X!N@dFnH]I^"oQPFX �7���@� }
�p]�X7dQ_7N�VLc"X+`!d�P�Xqb�P�]�X �

= −∇ϕ
o�nHm�P�SQVL_+`�T�VQj

[�`�]@PFR�V�T v�]@X!d�_�NLPFoLX7w�_!N�n+]�^!o�P�`�_!VI9

∑
σ
∫
"0JLK
% � ψ

�(σ)( � f � ) =
� f � V �

��S�X "MJ K a v�]�X+Y�X7oQ_ bL]�P�UWn+SIV o�ngb�P�R!X!N�m�o�P�`�_+V 3 X7NL�
Y�V 
 % � = N  � N }u~WcFX!R"VQSIo�P f c�_�P�R `!V�]@[�P�S�o�P�N�P�SIo�P�`�_!Vj�n9SFn9cFV R b�]�P!`�d�P!`�_�V ��N�n�o�V�� b�P�_1X+oF�LVFn9]

ϕ( O ) = −PRQ * −
− S QUT + ϕ Ó (� )

V [�N�n"R�o�X!oIV�X � V � `�]@[�� VL_ S�]�T
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`�P�mIN@n!o�TIl�UWn9T�`�T R!S�P�]I^ m�n!N�n!d�_+X!N�V�`+_�V@d�V � 4 �

[�NIn!R�o�X!oIV�T�� � � �u[�oId��@V�T � �(σ) b�N@V�oIVQY�n+X+_ ��b�N@V
j!n+SIn!oIoQPFY

σ
�,c�X�_!e%NLX¤j7o@n+c�X7o�VQTt� � 8(σ) � #9f�� = =

� f � ��f
P�_�R!X+c�n!l�UWV�X SIR�V���X!oIVLl�b�P P�S�o�P�Y�[ VLj�[�c�n+`+_7d�P�R
_!N�n+X7dQ_�P�NIV�V�f���`+Y5}�NLV�`L} � f�� f�����} M�P"S�`+_!n!o�P�R"d�n
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b@N�V�R!P�SIVQ_ d `7VL`�_9X�Y�X RHP"`!^!Y�V n+]@�1X+��N�n!VLc"X+`7d�VLm
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S�]�T [�cQn+`+_!d�PFR _7N�n+X!d�_+PFN�V@V�f�]�X+�,n!UWVLm R�� � `+]IP�X�f

� � �(σ) = � −
Ó 



ϕ � �(σ) 


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σ
� 8(σ′) + (

y
σ

Ð
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{

σ

Ð
) α

� 8(σ)α 8 �(σ′)� 8(σ′)


+ ϕ
� 8(σ) �

σα 8 �(σ′)� 8(σ′) + ϕ 8 �(σ′) � 8(σ′) y
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y

σ
y

σ′ ϕ 8 8(σ′)α 8 �(σ′)


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� � 8(σ) = � −
Ó 



ϕ �>�(σ) �"!(σ′) �

σ + ϕ � !(σ)α
! �(σ′)� 8(σ′)� �(σ) + ϕ 8 �(σ′) � 8(σ′)� �(σ) +

y
σ′ ϕ 8�8(σ′)α 8 �(σ′)# �(σ)



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≠  } � \ �

=�S�X+`7^

� =
� 8(σ′) $ �(σ) − α

� 8(σ)α
! �(σ′)� 8(σ′)� �(σ) 
 � 9 �

� �(σ) =
�

− % σα
� �(σ) 
 � ��� �

� �(σ) =
{

σ + 

y

σ

Ð
− % σ

Ð



α � �(σ) & � �F� �

α
� 8(σ) =


�,Z� 






λ Ó(
�
) − λÐ(

!
)

τσ







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ϕ
� 8(σ) = ∫
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1
)
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




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
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

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λ Ó(
�
) V

λ Ð( 8 ) a SIR�n b�P�`�]LX�S�P�R"nH_�X�]�^!o@epm�Y�P�Y�X7oQ_7n
(λ Ó(
�
) � λ +( 8 )) `�_9P"]Id�o�PFR+X!o�V�w v�]�X�d�_�N�P"oLnW`�P"S�o�PFw � # =
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VL]IV N�n+j!oIepY�V ��#

≠
�Q�3��N�n!o@V��@n+Y�V�}&��X�]�V�c�VIoLe

α
� 8(σ) V

ϕ
� 8(σ) V�Y�X7lu_ `+Y�ep`�] R!X!N�P�TQ_!o�P�`+_�V SIR�V���X!oIV�T
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b@N�V�P��FNLX�_+n!X+Y�P�w�V�Y�R v+]@X7d�_+NIV�c�X+`7dQP"Y�b�P�]�X o@n v�_+P"Y
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"
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


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

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
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