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( ) ( )� � � � �� # � # 0
∗ ∗= κ 6 �8?=9

&*$�$� ( )� � � �0 / " "
∗= ��#�'*$��$�%�$7�*�!,$���'$��!��κ��#���� !#'�!'

'*�'��$/$!�#� !��!�'��%�&$�%'*���44$�$!�$#5��*$��##3+/'� !� 4�� +/%$'$

+��)$'#�'*3#�%$��#�' �$23�'� !�?=6�&*��*��## ���'$#�* +$�� !#3+/�

'� !�&�'*�'*$�� !#3+/'� !� 4�'*$��$#'� 4�'*$�& �%���!��&�'*���#&�'�*�!,

4��' ��,�-$!�(.�'*$��$�%�$7�*�!,$���'$5
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&*$�$�α��#�'*$�/� (�(�%�'.�'*�'�� !#3+$��/� �3�$�#�+��!'��!�'*$�#�+$

/���$�  4� '*$�/�$-� 3#�/$�� �6�Λ�M+� �#� '*$�+��,�!�%�3'�%�'.�  4�* +$

,  �#6 ( ) �
6

�
� � �& � 2 �#�'*$��!/3'��$23��$+$!'�43!�'� !6 �

�2 �#��!�$7 ,$! 3#

$� ! +.&��$�/� �3�'�-�'.�/���+$'$�6��!��1���#�'*$�/���$� 4�'*$�� +�

/ #�'$��!/3'5

�*$�/� (%$+� 4�'*$�/� �3�$�#6�&*��*��#�# %-$���!��//$!��7��6��#�' 

�*  #$�)�!�8�+9�' �+�7�+�1$�$23�'� !�?�5

��$�%�&�������

�$��##3+$�'*$�, -$�!+$!'�(�%�!�$#��'#�(3�,$'�$��*�/$�� �5��*$

, -$�!+$!'�(3�,$'�� !#'���!'��#�'*3#�,�-$!�(.

6 6 ? =� � � � � � �" � �� ' ' −τ − + − = 5

�$��$#'���'� 3���!�%.#�#�' �'*$���#$��!�&*��*� ( )? ?τ = − θ 5�
!�'*�#

��#$6�'*$�, -$�!+$!'� 44#$'#�'*$�+��)$'�/ &$����#' �'� !���$�'$��(.

+ ! / %�#'���� +/$'�'� !��!�'*$�+��)$'�4 ����44$�$!'��'$��,  �#5��*�#

+$�!#�'*�'�'*$� !%.���#' �'� !��!�'*$�$� ! +.��#�/���$���,���'.6��!�

 44#$''�!,�'*$�$44$�'#� 4�'*�'���#' �'� !��#�'*$� (;$�'� 4�+ !$'��.�/ %��.5

��'��������"������(�!�

�$4 �$�+ -�!,� !�' �'*$�� +/%$'$�% ,�%�!$���1$��+ �$%6�&$��$4�!$

'*$�/���$��$%�'� !#*�/#��!- %-$���!�'*$�+ �$%6��!�% ,�'$�+#5��$'�)�!���!�

),!���($�'*$�#' �*�#'���� +/ !$!'#� 4�8% ,9�%$-$%#� 4�� +$#'����!��4 �$�,!

,  ��/���$#6��$#/$�'�-$%.6��!�/$�� ���5��*3#�'*$�8% ,9�� !#3+$��/���$

�!�$7�8��
9���!�($��$4�!$���#

( ) 6 6?� � � , �) ) )= − γ + γ 6 �8?E9
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&*$�$�γ6���/���+$'$�� 4�'*$�3'�%�'.�43!�'� !6��#�'*$�#*��$� 4�* +$�,  �#

�!�'*$���
6�&�'*�=JKJγJKJ?5��*$�$4 �$6�'*$�8% ,9���
��!4%�'� !���!��%# �($
�$4�!$���#

( ) 6 6?� � � , �π = − γ π + γ π 6 8?I9

&*$�$� 6 6 6 ?� � � � � �) ) −π = − ��#�� +$#'����!4%�'� !��!� 6 6 6 ?, � , � , �) ) −π = −
�$! '$#�4 �$�,!��!4%�'� !5��$/$!��!,� !�'*$��* ��$� 4�'*$��!4%�'� !�'��,$'

8��
�-$�#3#�� +$#'����!4%�'� !96�π���!��π�!��&�%%�($�+$�#3�$���#��$-���

'� !#�4� +���� !#'�!'�+$�!6�&*��*�$23�%#�'*$�� !#'�!'��!4%�'� !�'��,$'5

�*$�8% ,9��$�%�$7�*�!,$���'$���!�#�+�%��%.�($��$4�!$���#

( )( )6?� � � � � � � � �3  ) ) 3  ) )
∗ ∗≡ + − ⇒ = − γ + − 6 �8?�9

&*$�$ � �$/�$#$!'#�'*$�8% ,9�! +�!�%�$7�*�!,$���'$��!��&*$�$�&$�*�-$

�!�%3�$��'*$�)$.��##3+/'� !�'*�'�'*$��$#'� 4�'*$�& �%��($*�-$#��#��

�% #$��$� ! +.6�'*�'��#6 6� , �) )
∗ ∗= 5�
!� '*$��& ��#6�&$��##3+$�'*�'�'*$

�$#'� 4�'*$�& �%�N#�� !#3+/'� !� 4�4 �$�,!�,  �#�8'*�'��#6� 4�'*$�,  �#

/� �3�$��(.�'*$�* +$�$� ! +.9��#�!$,%�,�(%$5
I

��)��(����*��������+�������"

�*�#�#$�'� !�/�$#$!'#�'*$�� +/%$'$�% ,�%�!$���1$��+ �$%� 4�'*�#� /$!

$� ! +.5�����'� !�%��$'��%#���$�/�$#$!'$���!�'*$��//$!��75�� &$����#$

-����(%$#��$! '$�/$��$!'��$-��'� !#�4� +�'*$�#'$��.�#'�'$6��!����'� #� 4

��/�'�%�%$''$�#�&�'* 3'�'�+$�#3(#���/'��$! '$�#'$��.�#'�'$�-�%3$#� 4�'*$

�$#/$�'�-$���'� #5��$�$7/�$##�'*$�� +/%$'$�% ,�%�!$���1$��+ �$%��!�'$�+#

 4�'*�$$�(% �)#� 4�$23�'� !#���,,�$,�'$��$+�!�6��,,�$,�'$�#3//%.6��!�

+ !$'��.�/ %��.��3%$#��!��#' �*�#'���/� �$##$#5

�**��*����������

�,,�$,�'$��$+�!���!�'*�#�$� ! +.��#�,�-$!�(.
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5 � 5 � �  

� 4 �∗
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 = + φ π − φ −       

− − − ρ + γ − ρ
σ 6 �8?>9

I5�A�%B��!�� !��$%%�� 8�===9�3#$�'*$�#�+$��//� 7�+�'� !5
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&*$�$ ( ) ( )? �π  φ = − γ σ + γ η − γ  6 ( )� ?
 φ = γ η − γ − σ  6� =J≤Jρ1J≤J?6

�!��=J≤Jρ.OJ≤J?5�	 '$�'*�' ( )? 6 ?� � � � � �� " " � ,+ + =   ��#�'*$�! +�!�%��!'$��

$#'���'$6�&*�%$ � �� �∗ ∗= ��#�4 �$�,!� 3'/3'6�&*��*�4 %% &#���#'�'� !��.

3!�-����'$���8?9�/� �$##5

�23�'� !�?>��$/�$#$!'#���! !'����'� !�%�
���3�-$�'*�'��$%�'$#�'*$

 3'/3'�,�/�! '� !%.�' �'*$��!'$�$#'���'$6�(3'��%# �' �'*$�$7/$�'$��43'3�$

 3'/3'�,�/��!���3��$!'��!��$7/$�'$��43'3�$�! +�!�%�$7�*�!,$���'$#5��

! +�!�%��$/�$���'� !6��!��� !#$23$!'%.����$�%��$/�$���'� !6����#$#��,�

,�$,�'$��$+�!�6�($��3#$��'�#*�4'#��$+�!��4� +�4 �$�,!�,  �#�' �� +$#�

'��� 3'/3'�84 �$�,!�/���$#���$�,�-$!6��!���!.��$/$��3##� !�$44$�'#�4� +

'*$�* +$�$� ! +.�' �'*$��$#'� 4�'*$�& �%����$�!$,%$�'$�95

�**��*������!!"#

�,,�$,�'$�#3//%.��#� ('��!$��(.�% ,�%�!$���1�!,�'*$�4��#'� ��$��� !�

��'� !� 4�'*$�/���$�#$''�!,�/� (%$+5�
'�4 %% &#�'*�'

( )6 6 ? 6� � � � � 5 � 3 � � � �� 5  ) )
∗

+ π = β π + λ + λ + −  ��!� 8?H9

( )( )6 ??� � � � �  −π = γπ + − γ − 6 �8?D9

&*$�$ ( )( ) ( ){ }? ? ?5
 λ = − α − αβ α + ε θ ξ  6� λ3JPJλ5γ6� �!�� 4�� �#� �!

$� ! +.&��$�/� �3�'�-�'.�#* �)5

�23�'� !�?H�$+($�#�'*$�#'�,,$�$��/���$�#$''�!,�4 �+3%�'� !� 4���%- 

8?�DE9��$#���($��$��%�$�6�,�-�!,���#$�' �'*$��.!�+���-$�#� !� 4�'*$��,�

,�$,�'$�#3//%.�#�*$�3%$�4 ��� +$#'���,  �#5��3��$!'�� +$#'����!4%�'� !

�$/$!�#� !�$7/$�'$��43'3�$�� +$#'����!4%�'� !6��3��$!'�� +$#'��� 3'�

/3'6��!��'*$�'$�+#� 4�'���$5��*�#��$4%$�'#�'*$�4 �&����%  )�!,�!�'3�$� 4

/���$�#$''�!,6�#'$++�!,�4� +�'*$��+/%���'�� #'#� 4��*�!,�!,�/���$#5

�23�'� !�?D��$4�!$#���
��!4%�'� !��!�'$�+#� 4�� +$#'����!4%�'� !

�!�����3+3%�'$��! +�!�%�$7�*�!,$���'$��$/�$���'� !5��$��-�'� !� 4

'*�#�$23�'� !��##3+$#�'*�'�4 �$�,!�/���$#���$�� !#'�!'5

,���&�������������������#����������

�*$�3!� -$�$���!'$�$#'�/���'.�� !��'� !��#�,�-$!�(.

?� � � � �� � �  
∗

+= + −   6 �8?�9

&*��*��$%�'$#�'*$�+ -$+$!'#� 4�'*$��!'$�$#'���'$���44$�$!'��%#�' �'*$

$7/$�'$��-����'� !#��!�'*$�! +�!�%�$7�*�!,$���'$5



E=I �����"��������
��$
��%�&�����

�������#���"��#��"�����������(���������������

�$��##3+$�'*�'�'*$��$!'��%�(�!)�+�!�,$#���#* �'�'$�+�! +�!�%

�!'$�$#'���'$���� ���!,�' ��!� /$!�$� ! +.�-����!'� 4�'*$���.% ���3%$5

�/$��4���%%.6�&$�� !#��$�����3%$��!�&*��*�'*$��$!'��%�(�!)���;3#'#�'*$

�3��$!'�! +�!�%��!'$�$#'���'$��!��$#/ !#$�' �$7/$�'$���!4%�'� !6�'*$

�3��$!'� 3'/3'�,�/6�'*$��3��$!'�$7�*�!,$���'$6��!��'*$�%�,,$���!'$�$#'

��'$5�
!�,$!$��%6�'*�#�)�!�� 4��3%$��$#���($#�'*$�-����'� !� 4�#* �'�'$�+

�!'$�$#'���'$#��$%�'�-$%.�&$%%5
�

�#��%�����6�A�%B6��!��A$�'%$��8?��D9�#* &6�'*$��3��$!'��!'$�$#'���'$

'./���%%.��$/$!�#� !�'*$��!'$�$#'���'$�'��,$'��!��'*$�%�,,$���!'$�$#'

��'$6�'*�'��#6�'*$�$��#����$,�$$� 4��!'$�$#'���'$�#+  '*�!,�,�-$!�(.�ρ�5
�*$��##3+/'� !�($*�!��'*�#�/ �!'��#�'*�'�+ !$'��.��3'* ��'�$#���$�� !�

�$�!$���( 3'��!'$�$#'���'$�- %�'�%�'.6�($��3#$��'��#�/�$#3+�(%.�� #'%.��!

'$�+#� 4�4�!�!���%�+��)$'�*$�%'*��!���%# ��!-$#'+$!'��!��,� &'*5��*3#

&$�*�-$

( ) ??� � � � �� � � −= − ρ + ρ 6 8�=9

&*$�$ �� �#�'*$�! +�!�%��!'$�$#'�'��,$'�' &����&*��*�'*$��$!'��%�(�!)

,���3�%%.���;3#'#�'*$��!'$�$#'���'$6�,�-$!�(.

� � � � 5 �  �� � 5 π += χ π − π + χ + χ  � 6 �8�?9

&*$�$�χπ�L?6�χ5�≥�=6��!��χ�≥�=��!��&*$�$� 6� � � � � �+ + +π = π − π π� � ��$! '$#

'*$�/$��$!'��*�!,$��!�'*$�/���$�%$-$%�($'&$$!�/$�� �#����!���.MJ���!��π
�#�'*$��!4%�'� !�'��,$'5��*$�/ %��.��3%$�3#$��(.�'*$�+ !$'��.��3'* ��'.

�$/$!�#� !�$7/$�'$��43'3�$��!4%�'� !5���,*$��$7/$�'$��43'3�$��!4%�'� !

���#$#�'*$��3��$!'�! +�!�%��!'$�$#'���'$�'��,$'5���'�!���!����%��!$

8?��D9��%# �� !#��$��'*�#�)�!�� 4�/ %��.��3%$5��*$.�� !�%3�$�'*�'�/ %��.

�3%$#�(�#$�� !��!4%�'� !�4 �$��#'#�$+( �.��%%��!4 �+�'� !�'*�'��#�3#$43%

4 ��/�$���'�!,�43'3�$��!4%�'� !6��!��#3�*��3%$#���!���*�$-$���*�,*��$�

,�$$� 4� 3'/3'�#+  '*�!,5


!�%3��!,�'*$�'$�+�χ��!�'*$�/ %��.��3%$�*$%/#�' ��$/� �3�$�'*$�($�
*�-� �� 4�! +�!�%�$7�*�!,$���'$#5��*�#��3%$��+/%�$#�'*$�'./$� 4�$7�

�*�!,$��$,�+$��* #$!�(.�'*$�� 3!'�.6��$/$!��!,� !�'*$��$,�$$� 4�� !�

'� %�'*�'�'*$��$!'��%�(�!)�$7$���#$#� -$��'*$�! +�!�%�$7�*�!,$���'$

�5��$$��%�����6�A�%B6��!��A$�'%$��8?��D6�?���9G�� '$+($�,��!���  �4 ���8?��D�95
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8'*$�-�%3$� 4�χ95�
4�χJPJ=6�'*$��$!'��%�(�!)�� $#�! '����$��( 3'��$-���
'� !#� 4�'*$�! +�!�%�$7�*�!,$���'$6�'*�'��#6�'*$�$� ! +.��$/� �3�$#��

4%$7�(%$�$7�*�!,$���'$�($*�-� �5��!�'*$� '*$��*�!�6��4�χJ∈ J8=6∞96�'*$

�$!'��%�(�!)���'#��!��$#/ !#$�' �'*$��$-��'� !� 4�'*$�! +�!�%�$7�*�!,$

��'$�4� +��'#��3��$!'�'��,$'� ��#'$��.�#'�'$�-�%3$5��*�#���#$�� ��$#/ !�#

' ���+�!�,$��$7�*�!,$���'$��!�6��!�'*$�%�+�'��#�χ�, $#�' ��!4�!�'.6�' ��
4�7$��$7�*�!,$���'$5

�.�/%3,,�!,�$23�'� !��?��!' �$23�'� !��=6�&$��$'$�+�!$�'*�'�'*$

+ !$'��.�/ %��.��3%$��#�,�-$!�(.
>
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5� �� � + �+= ∫
�!��!�% , 3#�$7/�$##� !�4 �� ( )6� �� + ��!�� ( )6� �� +

∗ ���!�($� ('��!$��' 

,$'�'*$�4 %% &�!,�$7/�$##� !�� ( ) 6 6?� � � � �� � �
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( ) 6 6?� � � , �� � �= − γ + γ 6�&$� ('��!

( ) ( )? �� � � �� � � 3
∗= − γ + γ + γ η − γ

( ) ( )( )6? �� � � � � �� �  ) )
∗ ∗= − γ + γ + γ η − γ + − 5
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� � � � � �  � � �
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5 � 5 � �  

� 4 �∗

+ π + +

∗

 = + φ π − φ −       

− − − ρ + γ − ρ
σ

&*$�$� 5�� �#� '*$� � +$#'���  3'/3'� ,�/6 ( ) ( )? �π  φ = − γ σ + γη − γ  6

( )� ?
 φ = γ η − γ − σ  6 = ?4≤ ρ ≤ �!��= ?

�∗≤ ρ ≤ 5
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( ) ( ) ( )? ?

6 6 ? 6?� � � � � �) ) ) +
− θ

− = α + − α  5

�*$�$4 �$6

( ) ( ) ( )? ?? ? ?

6 ? ?� � �?
θ−−θ − θ Π = α − − α  6
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( ) 6?� � � �� ) )
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� � � �� �

− − α − απ = − θ =
θ − α − − α 
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�
� � � � � � � � � � � � � �� � 3 4 �+ + + + +

 α − αβ α  π = αβπ + ξ + γ − + αβ π  − α + ξθ − α 
�

�!��4�!�%%.

6 6 ?� � � � � 5 � 3 �� 5 3+ π = β π + λ + λ  6
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�

� � �5 � 4= − 5��$��%%�!,�'*�'� 6� � � � �3  ) )
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+ π = β π + λ + λ + −  6
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− α − αβ
λ = ξ

α + ξθ
��!�� 3 5λ = λ γ 5
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